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KOHTPOJIbHASl PABOTA N91
«OueHKa 3arps3HeHus aTMocgepHoro

BO3AyXa ropoaa»

Llenb paboTbl: 03HaKoMeHWe obyyatoLmX-

CS C pacyeTOM OCHOBHbIX KpuUTepueB, onpeaens-

OLLMX KAuyecTBO aTMOCGEepHOro Bo3ayxa ropoaos.
1.06wme cBepeHnn

OueHnTb YpoBeHb 3arpsi3HeHUs1 aTMocepHO-

ro BO34yxa ropofa 3HauuT CPaBHUTb €ro C Aua-

NMasoHOM WM3MeHeHUa AN ApYrux ropofoB UK C

KpUTEpMSMM KavecTBa aTMOC(epHOro BoO3AyXa.

Mo AEWCTBYIOLWIEMY 3KOMOrMYECKOMY 3aKOHOAaA-

TenbCcTBY B Poccuiickon deaepaunn cteneHb 3a-

rpA3HEHUs  onpeaensieTcs nyTeM CpaBHEHUS

CpPeHUX U MaKCUManbHbIX 3HAa4YeHUA KOHLIEHTPa-

UMM CO CTaHdapTaMM KadecTBa aTMocthepHoro

BO3AyXa — NpeAenbHO AOMNYCTUMOW KOHLEHTpaUu-

en (NAK) 3arpasHsaowmnx BewecTB B aTtMocdep-

HOM BO34yXe HaCe/IEHHbIX MECT.
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MpeaenbHO-A0NYCTMMAas KOHLUEHTpauus 3a-
FPSI3HAIOLLEro BewecTBa B aTMocepHOM BO3AyXe
— 3TO MaKCMMalnbHasi KOHUEHTpauus, OTHeCeHHas
K onpedeneHHOMY BpeMeHWN OCpefHEHUs, KoTopast
Npv pernamMeHTUpoOBaHHOM noBTopsieMocTn (Be-
POSITHOCTU) ee MNOosIBIeHNs, HE OKa3blBaeT B Teye-
HME BCEM XM3HW YesoBEKA W ero NoToMCTBa Npsi-
MOr0O WM KOCBEHHOMO HEraTMBHOIO BO3AEWNCTBUS,
He yxyawaeT ero paboTocnocobHOCTb, CaMO4yB-
cTBuMe.

[ns atMocdepHOro Bo3gyxa TeppUTOpUN
yCTaHaBMBAlOTCS:

— MNAKcc. — npeaenbHO-AoNycTuMas CpeaHecyTo-
YHas KOHLEHTpaums 3arpssHsSoLero Belecrsa B
BO3/]yXE€ HaCENEHHbIX MeCT, Mr/M3 — 3Ta KOHLEH-
Tpaumnsl He AOMKHA OKa3blBaTb HA YenoBeka nps-
MOrO MM KOCBEHHOIrO BPEAHOro BO3AEMCTBUS MpU
HeorpaHMYeHHO NPOAOHKUTENBHOM BO3AENCTBUMN.
— NAKwp. — npeagenbHo-aonycTMMas Makcumanb-

HO-pPa30Basd KOHUEHTPaUUA 3arpAa3HAoWEro Be-
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LLIECTBa B BO3/IyXe HACENEHHbIX MecT, Mr/M3 — npu
BAbIXaHUN B TeyeHune 20 — 30MUH. OHa He Ao/MKHa
Bbi3blBaTb PedNEKTOPHbIX peakuni B OpraHusMe
yenoBseka.

Bce 3arpsisHsiolme BelwecTBa B 3aBUCMMO-
CTWU OT BNAMSIHWSI Ha 340POBbE pasfeneHbl Ha 4
Kflacca OnacHOCTM:

1 — uype3BblManHO onacHble (6eH3anupeH,
AVSTUNPTYTb, PTYTb, TETPA3TUICBUHEL, OKCUA
CBMHLIA, paCTBOpPUMbIE CONM CBMHLA U ApYrue);

2 — onacHble (kaaMun, KobanbT, NUTUIA, MO-
NMBAEH, MbIWbSK, HATPUN, HUTPUTbLI, CBUHEL], Ce-
poBogoposa, hopManbaerna, dgeHon u apyrue);

3 — yMepeHHO onacHble (antoMuHuiA, 6apui,
)Keneso, MapraHel, Meab, HUKeNb, HUTPaThbl, ce-
pebpo, doctaTbl, XxPOM, LMHK, STUIOBbIA CMPT U
Apyrve);

4 — oTHOocuTenbHO 6e3BpeaHble (MeTaH,
yauT-CnupuT, aMMMaK, OKCuA, yrnepoaa w apy-

rve).
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Mpy oueHke AeNCcTBUS Ha atMocdepy OT-
AenbHbIX BeLleCTB WCMNoAb3yeTcsd roHsTHE
KpaTHOCTM npeBbiweHna TMAK. KpaTHocTb npe-

BblleHuns MAK onpepensetca no ¢popmyne:
Xi= e (1)

roe G —(dakTnyeckas KOHLUEHTpauumsa 3arpss-
HAKOLWero BellecTtBa B aTMOC(EpHOM BO3ayXe,
Mr/m3.

Mo pe3ynbTaTaM KpaTHOCTU MpEBbILEHNS
NAK 3arpasHsaowmx Bewects B aTMOC(EPHOM
BO34yXe MOXHO «MNPOrHO3MpOBaTb» U3MEHEHUS B
YPOBHE 30pP0OBbS HaceNneHus:

1 H3MEHEHHA B COCTOAHHH 310POBBA OTCYTCTBYIOT

<
X =2.3 HaﬁHlOI[aI{)TC}I H3MCHCHHA B COCTOAHHH 30POBBA [0 HEKOTOPLIM
(bYHI\'IIHOHa.‘ILHHM MIOKa3aTe/IAM
X.=4.7 OIpPEEIAIOTCA BEIPAKEHHBIC (1)1131‘10HOFH‘1€CKHC H3MCHCHHA

X, =8..10 XapakTepHbl YyBeIMYeHHS CIENHHIECKOH H HecnelnH(HIHOH
3a00J1eBaEMOCTH
X =100  perHCcTpHpPYIOTCS OCTPEIE OTPABIICHIL

X. =500  cMepTelbHEIE OTPABICHHS
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Mpy oueHKke AenucTBMS Ha aTMocdepy He-
CKOJIbKMX BELLEeCTB, a TaKXe [/ CPaBHUTESb-
HOM OLIEHKM 3arpsi3HEHHOCTU OTAENbHbIX PaloHOB
ropoaa (ropoaa B LIE/IOM), YCTAHOBIEHUS UX NPWU-
roAHOCTU MO YPOBHIO 3arpsi3HEHWUS, TEHAEHLW
3arpsi3HEHUS], BbIsSIBNIEHMS] BELLECTB, KOTOPbIE BHO-
CAT HanbonbluMK BKNaAa B 3arpsisHeHWe aTtMmocde-
pbl, OTBETCTBEHHbIX 3@ 3TO 3arpsi3HEHUE OTpacien
MPOMBILLSIEHHOCTU MW NPeAnpUATUA UCMONb3YET-
CS MHAEKC 3arpsisHeHUs atMocdepbl Mo nNaTn Be-
wecrteam (/3A4s). NHpekc 3arpsisHeHust atmocde-
pbl MO MATU BELLECTBaM paccyMUTbIBAOT MO ¢op-
Myne:

5
H34, = leyi )
i

roe Yi — eauHnYHbIA (NapumnanbHbI) MHAEKC

3arpsizHeHust atMocdepbl (T.e. OAHWM 3arpsi3Hs-

tOLLMM BELLEeCTBOM), paccunTbiBatoT No dopMyne:
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N;

C

i~ TIK ’ (3)

C.Ci

roe N, — KOHCTaHTa, 3aBucAllas OT Kacca
OMNacHOCTW BpeaHoro eBewectsa (Tabnuua 1).

Tabnuua 1.

Knacc onacnocmu eeuiecmea 1 2 3 4

3nauenue N; 1,7 1,3 1,0 0,9

NHaekc 3arpsisHeHust atMocdepbl Mo naTu
BelwecTsaM /3As paccumTbiBaeTca 4115 NSTU Be-
LLeCTB, Y KOTOpbIX 3HayeHus napumasnbHbIX WH-
[eKCOB 3arpsa3sHeHns Hanbonbmre (Yi — max).

o 3HaveHnaM U3As ropoaa oendarca Ha cne-

aywowme rpynnbl (Tabnuua 2).

Tabnuua 2.
3HayeHue YpoBeHb 3arps3HeHue
N3As ropoAa
N3As < 7 Hn3kunin ypoBeHb 3arpss-

HeHus




YnpaBsieHue uppoBbIX 06pa30BaTENbHBIX TEXHOJIOTUH

Ha3zBaHue JUCLUIIINHBI

7 < U3As <11 MOBbILLEHHbIV YPOBEHb
3arpsi3HeHns
11 < U3As BbICOKMIA YPOBEHDb 3a-
<14 rPA3HEHNSA
N3As >14 BecbMa BbICOKMI YpoO-
BEHb 3arpsi3HeHns

N3As ucnonb3yetcsa Ans COCTaB/IEHUS exxe-
roOAHOro CrnMcKka ropoaos € HanboNbLIMM YPOBHEM
3arpsisHeHns atMocdepsbl (NMPUOPUTETHBINA CMIMCOK

ropoaos).

2.BbinonHeHue paboTbl
2.1. UcxoaHble AgaHHbIe ANA BbINOJIHEHUS
paboTbl
NcxoaHble AaHHble AN BbINOAHEHUS paboTbl
npueeaeHsl B Tabnuue 3, 4. BapuaHT BbibupatoT
Nno nocnegHen umdpe B HOMepe 3a4ETHON KHUXK-

KU CTYOEHTA.
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Tabnuua 3 — VicxoaHble AaHHbIE ASis BbIMON-

HeHns paboTbl

3arpsi3- Knacc NAKwp. | NAKcc,
HAOLLEE BE- 3 3
onacHocT | , Mr/Mm Mr/M
LLEeCTBO
B3BelueH- 3 0,5 0,15
Hble BELlecTBa
Aviokena 3 0,50 0,05
cepbl
Oxcug yr- 4 5,0 3,0
nepoja
Avokecng 3 0,20 0,04
asoTa
Okecnp, 3 0,40 0,06
a3oTa
Ceposo- ) 0,008 -
nopoa
deHon 2 0,01 0,003
AMMMaK 4 0,20 0,04
dTopua ) 0,20 0,04
BOAOpOAaA
Xnopua 2 0,20 0,04
BOAOpOAA
dopmarib- 2 0,035 0,003
nerng
BeHs(a)nm 1 - 1x 10
peH

11
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Tabnuua 4 — VicxoaHble AaHHbIE ASis BbIMON-

HeHns paboTbl

3arpszHANIee C;, mr/™? (mo mocnenueii mudpe B HOMepe 3a4eTHOH KHIKKH)
BEILECTBO 1 2 3 4 5 6 7 8 9 0

Basemenmbic | 100 | 0111 | 0300 | 0,182 | 0,124 | 0279 | 0205 | 0,198 | 0.176 | 0.280

BEMIECTBa

JTnokem cepst | 0,003 | 0,007 | 0,006 | 0,004 | 0,002 | 0,004 | 0,003 | 0,003 | 0,006 | 0,002

Oxcux 20 | 10 | 40 | 20 | 30 | 20 | 15 | 20 | 40 | 10

YTIEpo/Ia

Jlnokena azora | 0,083 | 0,013 | 0,048 | 0,054 | 0,047 | 0,047 | 0,081 | 0,072 | 0,025 | 0,065

Oxcup azoTa 0,034 | 0,012 | 0,066 | 0,038 | 0,060 | 0,039 | 0,056 | 0,037 | 0,058 | 0,041

Cepogojiopozt - 0,001 | 0,002 | 0,001 - 0,001 | 0,001 - - 0,001
Denon - = [ 0,006 | 0004 | - - = 0003 | 0002 -
AMMmuax - - 0,018 - - - 0,022 | 0,017
Propux 0,005 | 0,003 | - ; ; ; - | 0002
BOJOpOda

Xaopuz - - 10047 | - | 0051 0021 | 0,039 | 0,044
BOJOpOJA

Dopuarsierna | 0,017 | 0,015 | 0,016 | 0,014 0,011 0,014

bem3(a)umpen  |1.5-10°|1,2-10%|2,0-10%|1,9-10%¢|1,5-10°|1,5-10¢|1,1-10° |1,9-10% |1,2-10° |1,810¢

2.2. NMopsAaoK BbINOJIHEHUS paboThbl
B cootBeTcTBHU C JaHHBIMH BapHaHTa 3adaHHsA
paccyuTaTh CIEAYIOIINE BETUYUHBI:

1) KpaTHOCTb npesbiweHuns MNAK ansa kaxaoro
3arpssHstoLLlero sewecrtsa (dpopmyna 1);

2) eavHu4YHbIM (MapumnanbHbIi) MHAEKC 3arpsi3-
HeHMS AN KaXXAOro 3arps3HSoLLErO BeLlecTBa
(dopmyna 3);

3) BbIbpaTb 5 HanbonblUMX 3HAYEHUN eaNHNY-

12
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HbIX MHAEKCOB 3arps3HeHns u paccyntatb U3As
ans ropoga (dopmyna 2);
4) onpefenuTb ypoBeHb 3arpsi3HeHMs ropoja
(Tabnuua 2);
Pe3ynbTaTbl pacyeToB CBeCcTM B Tabnuuy
(Tabnuua 5).

Tabnuua 5 — Pe3ynbTaTbl pacyeToB

z

¥ U345, ypoBeHb

3arpa3HsIONIEe BEMECTRBO Xi
3Arps3HEHIs ATMOC(EpEI

=

KoHTpoOibHbIE BONPOCHI

1. YTO 3HAQUUT «OUEHUTb YpOBEHb 3arps3He-
HUS aTMocdepHOro Bo3ayxa ropoaa»?

2. YTOo Takoe npenenbHO AonycTUMas KOH-
LeHTpauma 3arpsa3HsaioWero Bellectsa B aTMO-
cpepHOM BO3ayxe?

3. Yto Takoe MNAK cpeaHecyToyHasa?

4. Yto Takoe NAK MakcnmanbHO-pa3oBas?

13
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5. CKONbKO cyLlecTByeT KIacCoB OMAacCHOCTU
3arpA3HSAOWMX BeLwecTB B aTMOC(EepHOM BO34y-
xe? HasoBuTe 1x 1 npuBeanTe npumepsbl.

6. Kak paccumtatb KpaTHOCTb NpeBbileHNS
NnAaK?

7. Kak paccunTtaTb WMHAEKC 3arpsa3HeHus art-
Mocdepb! Mo NSATU BellecTBaM?

8. Kak paccuuTatb eamHMuYHbIM (Mapumanb-
HbIA) MHAEKC 3arpsi3HEHNSA?

10. Kak onpenenvtb YypOBeHb 3arps3HeHus
aTMocdepHOro Bo3ayxa ropoaa?

11. CKONMbKO CyLLECTBYET YPOBHEW 3arpsiHe-

HUS aTMoCcepHOro Bo3ayxa? HasoBuTe umx.

14
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KOHTPOJIbHASI PABOTA N22
«OLeHKa COCTOSAIHUA 3arpsa3HeHUa nouy-

Bbl HaCeJIeHHbIX MYHKTOB>
Llenb paboTbl: ocBoeHMe obyvalowmmmucs
pacyeTa OCHOBHbIX MOKa3aTesien, onpeaenstoLmx

Ka4eCTBO Nno4Bbl HACEJTIEHHbLIX MYHKTOB.

1.06wme cBeaeHnn

3arpsi3HeEHWe MNoYBbl — HACbILEHNE MOBEPX-
HOCTHbIX CNoeB 3eMn HU3NYECKUMN, XUMUYECKN-
MW N BUONOrNMYECKUMN WHIrpeaneHTamMn, KoTopble
OTpUUATENBHO BAMUSIIOT Ha OKPYXXaloLWylo cpeay U
naogopoame rnoys.

OCHOBHbIMW MUCTOYHMKAMKM 3arpsi3HEHUs noud-
Bbl SIBASIOTCS:
— MPOMBbILWSIEHHOCTb;
— TPaHCMnopT;
— CenbCkoe X03aUCTBO (NpuUMeHeHWe yaobpeHun,

AA0OXUMUKATOB, Fep6VILI,MD,OB N OTXO0A0B XXUBOTHO-

15
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BOACTBA);

— Menuopaums;

— LWyM, BMbpaums, sHepreTuyeckme UsnyyeHus;

— CBaSIKN M NOJIUIOHbI MPOMBILLSIEHHBIX N ObITOBbLIX
OTXO[0B.

3a CYET MNPOMBILLNIEHHOrO U CENTbCKOXO35M-
CTBEHHOMO 3arpsi3HEHUA B MOYBbLI MOCTYNAKT TS-
Xenble MeTannbl, HedTenpoayKkTbl, eHoNbl, Au-
OKCWHbI, 6eH3(a)nupeH, CI1AB, yrneBoaopoab!,
paaVoaKTUBHbIE BELLECTBA, NecTuunabl, HUTpaThl,
a30T aMMOHMWMNHbIN, ochop, MaToreHHble Belle-
cTBa u ap.

Mo cTeneHn BO3MOXHOMO OTpUUATENBHOrO
BNIMAHMUA HA MOYBY, PACTEHUSA, XMUBOTHbIX U ApYy-
rMe XXMBble OpraHu3Mbl 3arpssHsSIOLWMe BeLlecTBa
noapasfensaTca Ha 3 Kiacca:

1 — BbICOKO OMacHble (MbIWbSK, KagMWi,
pTyTb, CeneH, CBWHel, UWHK, ¢Top, 6eH3-a-
NUpeH)

2 — yMepeHHO onacHble (bop, kobanbT, Hu-

16
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Kenb, MonnbaeH, Meab, CypbMa, XpoM)

3 — Mano onacHble (bapui, BaHagwun, BOJIb-
¢bpaM, MapraHew, CTPOHLMN).

OCHOBHbIM KpUTEPUEM TUTMEHNYECKOW OLIEH-
KM OMACHOCTU 3arpsi3HEHMSI MOYBbl BpeAHbIMU
BewlectBamu sasnsgetcsa MNAK xuMmnyeckmnx Bellects
B no4Be. B HacTosiuee BpeMsi B Poccun aencreyer
NAK pns 6onee 100 BelwlecTs B Noyse U Ang ce-
MUOECATN BELLECTB YCTAHOBMNEHbI PacYeTHbIM Mny-
TEeM OPUEHTUPOBOYHO [JOMYyCTUMblE KOHLEHTpa-
Lun.

3arpasHsolWmMe BewecTsa MO BO3AEUCTBUIO
Ha Mo4YBbl NOAPA3AENATCA Ha ABe rpynmnbl:

1 — NOYBOXMMMYECKN AKTMBHbIE 3arpsi3HUTE-
NN — BeLLECTBa, BO3AEWCTBYIOLIME HA OKMCIU-
Te/IbHO-BOCCTAHOBUTEJ/IbHbIE  peakumn, peakuuu
noaKUCNeHnss n noawenavmsaHms noys (usmo-
JIOrMYECKN KUCNble CONKW, MUHepasibHble KUCIOThI,
OCHOBAHWS, HEKOTOPbIE ra3bl).

2 — 6Monornyeckn akTUBHbIE 3alrpA3HUTENIN —

17
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BelleCcTBa OpraHNYeckoro U opraHoMmMHepasbHOro
Xapaktepa (nectmumabl, TOKCUYHbIE 3NIEMEHTHI
(Cd, Pb, Hg, Cr, Ni, As, Cu, Zn n gp.), ux coeau-
HEHWsl, paAVMOaKTUBHbIE BELLECTBa, N36bITOK KOTO-
PbIX NENCTBYET HEFATUBHO Ha XXMBbIE OpraHMU3Mbl).

XnMnyeckoe 3arpsi3HeHMe MoYB WU PYHTOB
OLEHMBAETCS N0 CyMMapHOMY MOKasaTeno XMMu-
Yyeckoro 3arpsasHeHus (Zc), SABNSOWeEMYCs WHAM-
KaTOpoM HebnaronpusiTHOro BO3AeNCTBUS Ha 3/10-
pOBbE HaceneHusl.

CyMMapHbI4  MoOKa3aTelb XMMWUYECKOro 3a-
rpsa3HeHns (Zc) XapakTepulyeT CTeneHb XMMu4ye-
CKOro 3arpsi3HeHus NMoYB U rPYHTOB 0bcCneayembix
TEPPUTOPUIA BpeAHbIMU BELLECTBAMU Pa3SINYHbIX
K/1laCCOB OMAacCHOCTU U ONpeaensieTcs Kak CymMMa
KO3(PUUMNEHTOB KOHLEHTPAUUN OTAENbHbIX KOM-
NMOHEHTOB 3arpsa3HeHns No opMyne:

Zo =K, +..+K,+K, —(n-1), (1)

rae N — 4ncno onpeaendemMbiX KOMMNOHEHTOB,

Ko — KO3(hUUMEHT KOHUEHTpauUmMn /40 3arpsi3Hsi-

18
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lOLLEro KOMMOHEHTa, PaBHbIA KPaTHOCTM MpEBbI-
lweHns dakTuyeckoro cogepxavns G , Mr/kr
[AHHOr0 KOMMOHEeHTa Hag (POHOBLIM 3HAYEeHUEM

Cpiy Mr/Kr:

Kei = c, 2)

®OHOBblE KOHLIEHTpALMM HEKOTOPbIX 3arpsis-
HAIOLWWMX BELLECTB B NoyBe NpuBeAeHbl B Tabnuue
1.

Tabnuua 1 — ®oHoBbIE COAEPIKAHUSA HEKOTO-

pbiX BELWECTB B NMo4Bax, MI/Kr

THI'I P qJDHOBBIE COOSPEAaHHA HEROTOPEIX BEIIECTE B IIOTBAX, L’II"H
IMuex | Kagvmii | Ceueen | Pryre Mear | Kobamer | Huxens |Mumeax
HepHO3eMBL 68 0.24 20 0.20 25 25 45 5.6
Kamrranossre | 54 0.16 16 0.15 20 12 35 5.2
Ceposensr 58 0.25 18 0.12 18 12 40 45
Heproro-
HOASOMHCTRIE| 45 0.12 15 0.10 15 10 30 22
CYTTITHHHCTBIS
H ITHHHCTRIE
Heproro-
MOASOTHCIRIE| 50 0.05 6 0.05 8 3 6 1.5
necdaHbIE H
CYOECHAHRIE
Cepre 60 0.20 16 0.15 18 12 35 26
JIECHERIS
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B 3aBMCMMOCTW OT 3HAYeHUs MokasaTensa Zc
onpeaensarT KaTteroputo 3arpa3sHEHHOCTU MNMo4B No

Tabnuue 2.

Tabnuua 2 — Kateropun 3arpsisHeHUsi NoYB

Tabnuua 2 — KaTeTopi 3arpA3HeHNA [1098

Kareropus . BosmoxHOCTE
JHage- HameneHnd nokasateneii 310pOEbA HACEICHH B
3ArPAsHEHAA HCIIOTB30BAHIA
HHE Zo OYarax 3arpAsHeHHA
TIOHEEL TEPPHIOPHH
Hambonee Hu:akHI YpOEEHE 2a00/IeBa€MOCTH JeTeH -
Menee I ¥P Ilog mobdme
H MHHHMAaNIbHaA 9aCTOTa BCTPEIaeMOCTH
16 (momycTHMat) . KYIBTYPEI
DVHKIHOHATHHEIX OTKIOHEHHEH -
Ilog mxo0wIe
IT KYIBTYPEL IpH
16 -32 (ymepeHHO VeennueHHe YpoBHA 00IIEH 2a001eEAEMOCTH VCIOEHH
OLACHAT) KOHTPOIL HX
KadecTea
VEeenudeHHe YPOBHA 0OIIEH 3a00IeEaAEMOCTH,
THCTA 9ACTO DOTEIOINHX JeTel, AeTel ¢
32— III ITox TexHH4YecKHe
XPOHHYECKHMH 2aD0IEEaHHAMH, HAPYIIEHHAMHE
128 (omacHas) KYIBTYPE
(DVHEIHOHATEHOIO COCTOAHHA CEPIeTHO-
cocyaucToli CHCTEMEL
VeenmdeHne VpoBHA 001eit 3a001eBaEMOCTH Ilox
Boxee v IETCKOro HaceleHH , JKeHIIHH ¢ HapyIIeHHAMH IIeCO3alIHTHEIE
128 (4pezEEraaiiHO PENpPOAYKTHEHOH QVHKUHH (YVESIHICHHE [IOIOCEL, CKEEPEL
OTIACHAT) TOKCHKO30E DepeMeHHOCTH, THCIA TIAPKH, TA30HEL
[peskIeBPEMEHHEIX POIOR) KITYMOEL

2.1

2. PacuerHast yactb

HeHus paboTbl

UcxopHble aaHHbIE ANA BbINO-

NcxoaHble AaHHbIE AN BbINOSIHEHUSA pa6OTbI

npuBeaeHsl B Tabnuue 3. BapuaHT BbIGMpaloT No
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Ha3zBaHue JUCLUIIINHBI

nocnegHen undpe B HOMEpe 3a4YETHOM KHUXKKU

CTYAEHTa.

Tabnuua 3 — UcxoaHble AaHHble Ans pacyeTa

Tlocnemmaa Lmttlpii T mowess SaTpAIHMONIHE BEIECTEA Cy. nir/ir
B HOMEpE 3a9eTHOH OOYBED
Pryte 14
MEemmeak 0.16
Meas 1.85
1 YepHOzeMED Musx 46
Huxens 98
CeHuen 373
KobaneT 16,55
Pryte 0.43
Menneax 0.46
Teproso- Mens 133
2 MOA30THCTEE IMTusk 77
cyTecuaHeIe Huxens 18.6
Cennen 86,4
KobameT 10,7
Pryte 0,013
MEemmeak 0.06
Meos 62
3 CepozeMel Iunx 682
Huxens 13.6
Cpunen 154
KobansT 134
Pryts 2.1
MEemmeag 0.11
TeproBo- Mens 0,85
4 NOJ20MHCTEIE IMuex 37.8
TIeCTaHEIE Huxens 12.8
Ceunen 373
KobateT 21.1
Pry1s 0,011
Mpmmsak 0.57
Menoe 28.0
5 Kamranosrre usx 563
Huxens 227
Cenuen 17.7
Kagnamit 28,63
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Pry1s 0.029
EPHOEO- =
6 nfazﬂmcrme M i 0.5
CVTIHHHCTEIE Meas 27.0
1Tuux 953
Hukens 227
CeHHeny 17.7
Kobaiet 18,63
Pryie 0,27
Mpmmsak 1,08
TepaoEO- Mens 742
7 MOAZ0THCTHE Iusx 61.2
[THHHCTEIE Hugens 17.1
Creunen 157
Kamnmit 13,4
Pryte 0,43
MEemmeak 0.46
Me s 133
8 CepozeME umx 77
Huxens 18.6
Cernen 86,4
Kobanet 10,7
Pryte 0.029
Menmeax 0.5
Hepuoro- Mem 27.0
9 MOA20IHCTHE ITamk 93.3
CYTIHHHCTEIE Huxens 227
CeHHeLl 17.7
Kobanet 18,63
Kamamii 0,013
Mremmeax 0,06
Mearn 62
0 YepHO3EMBL [emx 682
Huxens 13.6
Cpuuen 154
Kobamet 13.4

2.2 IlopsaioK BBINOJIHEHUSI PA0OThI
B cooTBeTCTBUU C JaHHBIMU BapHaHTa 3aJaHUS

pacCuuTaThb CIACAYIOINNC ITOKA3aTCIIN:

1) KO3(PPUUMEHT KOHLUEHTpaUMN  KaxKaoro
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Ha3zBaHue JUCLUIIINHBI

3arpssHsoLero Bewecrtsa K- B noyse (opmyna
2);

2) CyMMapHbld NoKasaTesnb 3arpsi3HeHus
(dopmyna 1)

OueHUTb 0nacHOCTb 3arpsA3HeHns MoYB Mo

nokasartento Z (Tabnuua 2).

KOHTpOJ/IbHbIE BONPOCHI

1. YTO Takoe 3arpsa3HeHne noysbI?

2. Ha3oBWTE OCHOBHbIE UCTOYHUKN 3arpsA3He-
HWSA MOYBBbI.

3. HazoBuTe Knacchbl 3arpsa3HsIoWmMX BeLWwecTs
Nno CTeneHn BO3MOXHOro OTpULATENBHOrO BAUS-
HMA Ha NO4YBY W >XMBble opraHu3Mmbl. lNpuBeguTte
npumepsl.

4. HazoBuTe rpynnbl 3arpA3HAOLLNX BELLECTB
Mo BO3AENCTBUIO HA NOYBbLI. [pnBeaNTE NPUMEPLI.

5. Kak paccuntaTb CyMMapHbIM MOKa3aTesb
XMMUYECKOro 3arps3HeHuns?

6. Kak paccumtatb KO3(PMULMEHT KOHLIEH-
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Tpauumn 3arpsasHsoLero selecrsa?

7. CKONbKO CyLLECTBYET KaTeropum 3arpsis-
HeHuns no4ys? HasosuTe ux.

8. NanTe xapaktepuctuky I (gonyctumon) ka-
TEropui 3arpsi3HeHUs1 NOYBbI.

9. fanTe xapaktepuctuky II (ymepeHHO onac-
HOW) KaTeropum 3arpsi3HEHNS NOYBbI.

10. Jante xapaktepuctuky III (onacHomn) ka-
TEropui 3arpsi3HEHUs1 NOYBbI.

11. JanTe xapaktepuctuky IV (upe3BblyalniHO

OMaCcHOMN) KaTeropui 3arpsisHeHUs! NOYBbI.
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«OLeHKa KauecTBa BoAbl>»
Llenb paboTbl: OCBOEHME CTyAEHTaMu pac-
YeTa OCHOBHbIX OKa3aTenen, onpeaensowmx

Ka4yeCTBO BOAbl HACENEHHbIX MYHKTOB.

1.06wme cBegeHnn

KauecTBo BOAbI — COBOKYMHOCTb NMOKa3aTenen
€e CoCTaBa M CBOWCTB, ONpedensitomx npuroa-
HOCTb ANS1 KOHKPETHbIX BUAOB BOAOMONb30BaHMSI.

OueHka KayecTBa NPOM3BOAUTCS MO Crie-
AYIOLMM roKasaTensiM:
— 3anax (o6ycnoBseH HaMYueM JNeTyumx
naxHyLMX BellecTB, KOTopbie nonaaatoT B
BOAY eCTeCTBeHHbIM nyTeM nMb0o co CTou-
HbIMM BOAAMM, NPAKTUYECKM BCE OpraHuye-
CKue BellecTBa (B 0COBEHHOCTU XUAKME) NMetoT
3anax v nepenatoT ero Boae);
— BKYC M NpuBKYC (BKYC BOAbl OnpeaensieTcs

paCTBOPEHHbLIMU B Hel BellecTBaMM opraHu4ye-
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Ha3zBaHue JUCLUIIINHBI

CKOr0O W HEOPraHMYeckoro MNPOUCXOXAEHUS,
pa3nnyaloT YeTbIpe BKYCA — COMEHbINA, KUCMbIN,
CNafKuIN, rOpbKU; BCe Apyrue BuAbl BKYCOBbIX
OLLYLLEHMN Ha3bIBAOTCSA NMPUBKYCaMU — LLENOY-
HOW, METANINYECKUIN, BSXKYLLMMK U T.MN.);

— UBeTHoCTb (0bycnosneHa NpUCYTCTBUEM Ty-
MMHOBbIX BELLECTB M COEAMHEHWUN Xene3a U 3a-
BUCUT OT CBOWCTB W CTPYKTYpbl AHa BOAOEMa,
XapaKkTepa BOAHOW PacTUTENbHOCTW, Npwunera-
IOWKUX K BOAOEMY MOYB, Hanuuusi B BOAOCOOp-
HOM baccenHe 60510T U TOPAHUKOB U Ap.);

— MyTHOCTb (0bycnoBneHa coaepXxaHueMm B3Be-
LUEHHBbIX B BOAE MENKOAMUCMNEPCHbIX NpUMecen —
HEepPaCcTBOPUMbIX WN KOJIOWAHbIX YacTul, pas-
JIMYHOrO MPOUCXOXKAEHMNSA);

— MpO3payYHOCTb MAKM ceeTonponyckaHue (oby-
CNOB/IEHA LBETOM M MYTHOCTbIO BOAbl, T.€. CO-
AEPXXAHWEM B HEM Pa3INYHbIX OKPALUEHHbIX U
MUHEPanbHbIX BELECTB);

— coZlep>XaHue MNaBaloLwWmx NpUMecen;
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— cofepXaHue pacTBOpPeHHOro kKucnopopa (xa-
paKTeEpPU3yeT KUC/TOPOAHbIA PEXUM BOAOEMA U
MMEeET BaXKHeMLIee 3HAYeHne ANs OLUEHKU KO-
NTOrMYECKOro M CaHUTApPHOrO COCTOSIHUS BoAoOe-
Ma; KMCnopog AO/MKEH coAaepxaTbCs B BoAe B
[OCTaTOYHOM Konu4yecTtBe, obecneumsas ycno-
BUS1 ANS AblXaHUsi TMAPOOUOHTOB);

— coaepxaHue XuMuyecknx BelecTs (kap6o-
HaTbl, rMApokap6oHaTbl, cynbdaTtbl, XJ0-
pvAbl, HUTPaTbl, HUTPUTbI, boccaTbl, xKe-
nes3o, Meab, LMHK, KAAMUA M Ap.);

— coaepXaHve B Boae HakTepui M naToreHHbIX
MWKPOOPraHU3MOB;

— TeMnepaTtypa (SIBNSETCS Ba)HOW rnMaposioru-
YeCKOM XapaKTEPUCTUKOM BOJOEMaA, MOKasaTe-
JIEM BO3MOXXHOIO TEMI0BOro 3arps3HeHuns);

— BeNMYMHa pH (BOOOPOAHbLIN Mokasatenb pH
XapakTepuayeT  KOHUEHTpauuto  cBOHOAHBIX
MOHOB BOAOPOAa B BOAE W BblpaXaeT CTeneHb

KUCNOTHOCTKN WIN LWENOYHOCTHN BOAbI (COOTHO'
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T KMCP YrpasjieHure HUPpPOBbLIX 06pa30BaTEIbHbBIX TEXHOJIOI U
| Sl

Ha3zBaHue JUCLUIIINHBI

leHne B Boage WoHoB H* nu OH obpasyrowmxcs
npu auvccounaumm BoAbl) U KOMYECTBEHHO
onpeaensieTcs KOHUeHTpaumen MOHOB BOAOPOAA
pH = - Ig [H+]);

— 6uoxmMmunueckoe norpebneHne Kucnopo-
Aa b/IK (konnyecTBO KuUcnopoaa, Mr, Tpe-
6yeMoe ans oKucneHust Haxoaswmxcs B 1
N BOAbI OpraHMYeCcKux Belecrsa B a3pob6-
HbIX ycnoBusix, 6e3 pocryna cBera, npm
20°C, 3a onpeaneneHHbii nepuvoa B pe-
3ynbTaTe nporeKkaowmx B soge 6Moxmmm-
YeCKMX MNpoueccoB, T.e. noa AeUCTBUEM
MUKpPOOPraHM3MoB );

— OKMUCNSIEMOCTb MM XMMKUYecKoe noTpedneHuve
kucnopoga X/7K (KonuyectBo Kucnopoga, no-
TpebneHHoe MNpu XMMUYECKOM OKWUCIIEHUM CO-
LEPXALLUMXCS B BOAE OpraHMYecKknx BellecTs A0
HeopraHMYyeckMx npoayKToB MNoA [AENCTBUEM
oKucnuTenen) u apyrue.

NccnepoBaHne KavecTBa BOAbl HAYMHAETCS C
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HEenoCcpeACTBEHHOrO OCMOTpa OTOH6paHHON MpPO6b
BOAbl, T.€. OPraHoNENTUYECKON OLIEHKM C MOMO-
LLIbIO OpraHoB YyBCTB — 3peHus, 060OHsIHMS, BKYyCa.
OpraHonenTtnyeckass OUEHKA MPUHOCUT MHOrO
NpsAMOM U KOCBEHHON MH(OPMaLMK O COCTaBE BO-
Obl N1 MOXeT 6bITb NpoBefeHa bbICTpo n 6e3 Ka-
Knx-nmbo npubopos. K opraHonentuyeckuMm xa-
PaKTEPUCTUKAM OTHOCATCS LBETHOCTb, MYTHOCTb
(NpO3payYHOCTb), 3anax, BKYC U NPUBKYC.

OueHKM KayecTBa BOAblI Yalle BCEro OCHOBa-
Hbl Ha COMOCTaBNEHNN (PAKTUYECKMX 3HAUYEHWUN C
HOPMaTMBHbLIMU N OTHOCATCS K €AWUHWYHBLIM MOKa-
3atenam. OgHako eauHWYHbIE NoKasaTesnu He Aa-
0T MpeAcCTaBNeHUA O CyMMApHOM 3arpsi3HEHUM
BOAHbIX OOBLEKTOB M HE MO3BOASKOT OAHO3HAYHO
OTHOCWUTb CTEMEHb KayecTBa K TOM WM MHOW Ka-
Teropun. B 3TOM cnydae UCNosb3yrT KOMIMEeKC-
Hble nokasaTtenn (YMCNOoBbIE XapaKTEPUCTUKM Ka-
YyecTBa BOAbl MO PsSiAy OCHOBHbIX MOKa3aTenem wu

B1naaM BOLI,OI'IOJ'Ib3OBaHMFI).
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K Hanbonee 4acto MCNOb3yeMbIM KOMMSIEKC-
HbIM MOKa3aTesisiM OLEHKN KayecTBa BOAHbIX 06b-
€KTOB OTHOCST MMAPOXMMUYECKMN MHAEKC 3arpsis-
HeHuns Boabl (M3B). MMapOXMMMYECKUI MHOEKC 3a-
rPA3HEHWNS BOAbl PAacCUMUTBLIBAOT NO opMyre:

V3B zi . L, (1)
N ‘= K,

roe G — akTndeckass KOHUeHTpaums KOMIo-
HeHTa, Mr/n; [14K;— HOpMaTUBHOE 3HAYEHUE KOH-
LEeHTpauumM KOMMoHeHTa, Mr/n; N — 4nucno noka-
3aTenen, UCMosb3yeMbIX AN pacdeTa MHAEKCa.

B 3aBucuMoctTn oT BenuuuHbl 3B onpege-

NAKT Knacc kadectsa BoAbl (Tabnuvua 1).

Tabnuua 1 — Knacchl kKayecTtBa BOA B 3aBU-

CMMOCTU OT 3HAYEHUA MHOEKCa 3alrpsaA3HEHNA BOAbI

HanmeHoBaHue
3HayeHue | Knacc kaue-
Kflacca KayecTtBa BO-
3B CTBa BO/bl
Jbl
[o 0,2 1 OyeHb yncTble
0,2-1,0 2 Yucrole
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1,0-2,0 3 YMepeHHO  3arpsas-
HEHHble

2,0-4,0 4 3arpsi3HeHHble

4,0-6,0 5 [ pA3HbIE

6,0-10,0 6 OuyeHb rpsisHble

Bonee 10,0 7 YpesBblyaHO  psi3-
Hble

2. BbinosHeHue padoTbl
2.1. UcxoaHble aaHHbIE ANA BbiNOJIHe-

HUA paboTbl
NcxoaHble aaHHble AN1s BbINOAHEHUS paboTl
npueeaeHbl B Tabnuue 2. BapmaHT BbIGMpatoT Mo
nocnegHen undpe B HOMEpEe 3a4YETHOM KHUXKKM

CTy[eHTa.

31



YnpaBsieHue uppoBbIX 06pa30BaTENbHBIX TEXHOJIOTUH

Ha3zBaHue JUCLUIIINHBI

Tabnuua 2 — VcxoaHble AaHHbIE AN pacyeTa

Haumenoeanne Tlocnenuas mudpa B HoMepe 2a9eTHOH
MOKA3aTEeNd 1 2 3 4 5 6 7 8 9 0
1. Cj, vr/a:
KHCIOPOX 643 | 822 | 733 | 896 | 601 | 545 | 701 | 811 | 643 | 863
EIIKs 961 | 647 | 712 ] 439 | 723 [ 704 | 611 | 598 | 547 | 9.02
BERCIIEHEEE 2015 | 77 | 885 | 91.0 | 684 |125.1| 96,0 |231.6| 79.2 | 186.0
ECIOECTEA
denomst 0,021 | 0,010] 0,007] 0,005] 0,007| 0,006| 0,030] 0,002] 0,015] 0,021
nedrenpomyxrer | 095 | 090 | 044 | 056 | 080 | 0.76 | 048 | 053 | 091 | 0,72
wer 35 | 34 | 44 | 14 | 13| 27| 29 | 34 | 42 | 33
AMMOHHHHETR
azoT mmTpaTHEn | 0165 | 015 | 014 |0206 | 011 [ 015 | 021 |0.181] 092 | 0.87
azoTHmTparHent | 201 | 491 | 041 ] 10 [ 144 [ 184 | 169 ] 211 | 197 | 200
docdaTe 0432 | 051 | 015 [0295 0331 017 | 023 [ 0411] 037 | 0361
Meab 0,039 | 0,083) 0.023]| 0,020] 0,022| 0,014 0,065] 0,047] 0,039( 0,021
Eemeso 35 16 | 083|081 | 19 |08 | 27 | 211 | 1.7 | 187
mumepammzanma | 5178 | 4236 | 4469 4109| 5602 4532 | 4209 552.7| 6102 | 519.8
2 IR yrfo:
KHCIOPO 6.0 40 | 60 | 40 6.0 4.0 6.0 40 6.0 4.0
(meto) | (3mma)| (meTo) |(3rva) [(zeTo) |(zrMa) |(1eTo) |(3HMa) |(1eTo) |(3EMa)
BITKs 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
B3BEIICHHBIE 46,5 | 470 | 494 | 470 | 521 | 497 | 491 | 305 | 457 | 461
BEMIECTEA
deromE 0,001 |0001]0,001|0,001]0,001]0,001]0,001| 0,001 0,001] 0,001
medrenpogyvrer | 0,05 | 0,05 | 005 | 0,05 | 0,05 0,05 | 005 | 0,05 | 0,05 | 0,05
EIIKs 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
B3BENICHHBIE 465 | 470 | 494 | 470 | 521 | 497 | 491 | 505 | 457 | 46.1
BEMecTEa
dheHOIE 0,001 [0,001]|0001]0001]0001]0001]0001]0,001[0,001| 0001
medrenpogykrer | 005 | 005 | 005 | 005 | 005 | 005 | 005 ] 005 | 005 | 0,05
azoT 039 | 039|039 039 | 039 | 039|039 (039|039 ]| 039
AMMOHHHHEIR
azor HmTpETHEH | 0,02 | 002 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02
a20T HUTPATHELI 9.0 9.0 9.0 9.0 .0 9.0 9.0 9.0 9.0 9.0
docdater 02 02 02 02 02 02 02 02 0.2 02
Mems 0,001 | 0,001 0001| 0,001| 0,001| 0,001| 0,001] 0,001| 0,001 0,001
SKEIes0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
vmHepatEzamma | 1000,0 [ 1000,0] 1000,0 1000,0{ 1000,0{ 1000,0{ 1000,0{ 1000,0{ 1000,0] 1000.0
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2.2, Mopsaok BbINOSIHEHUS paboThbl
Ncnonb3ys ncxoaHble AaHHble (Tabn. 4) pac-
CUMTaTb MHAEKC 3arpsi3HeHunss Boabl (popmyna 1).
OTHECTM MOMYYEHHbIM pe3ynbTaT K OJHOMY W3
KNlaccoB 3arpsisHeHHOCTM (KadectsBa) oAbl (Tab-

nvua 1).

KOHTpOJ/IbHbIE BONPOCHI

1. YTO Takoe KayecTBO BOAbI?

2. Ha3oBWTe OCHOBHblE MoKasaTesin, Mo Ko-
TOPbIM MNPOU3BOANTCA OLIEHKa KayecTBa BOAbI.

3. Yem 06ycnoBneH 3anax NpupoaHoON BoabI?

4. YTo onpenensieT BKyC 1 NPUBKYC BOAbI?

5. Yem obycnoBneHa LIBETHOCTb MPUPOAHOM
BOAbI?

6. Yem obycnoBneHa MyTHOCTb MPUPOAHOM
BOAbI?

7. YTO xapakTtepusyeT coaep)kaHue pacTBo-
PEeHHOro KMcopoda B Boae?

8. UTo xapakTepusyeT BOAOPO/HbIN MOKa3a-
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Tenb pH?

9. Yto Takoe 6Moxmmunueckoe norpeb-
neHue kucnopopaa b/1K?

10. YtOo Takoe xmMumyeckoe noTpebneHue
kucnopoaa X/iK?

11. Kak paccuvTtaTb rMAPOXMMUYECKUA WH-
[leKc 3arps3Henuns soabl (M3B)?

12. Kak onpenenutb Knacc KadecTsa BOAbl?

13. CKO/bKO CyllecTByeT K/1acCoB KayecTBa

BoAbl? HazoBuTe unx.
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