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BBeaeHnue

Hemssmu ocBoenuss mucuumuinHbl «HopmupoBanue wu 3arps3HeHue
OKpY’KaIoOIIEH Cpeabl» SBISIOTCA NMpUOOpEeTeHHEe 3HAHUN 00 OCHOBHBIX
KOHTPOJIMPYEMBIX MapaMeTpax U HOPMHUPOBAHUU 3arpsA3HCHUN OKPYKarO-
el cpenpl: npenaeabHo aonyctuMas koHueHtpauus (I1J1K), npeaenbHo
nonyctuMblii BeiOpoc (ITJIB), mpenensHo nomyctumbiii copoc (ITJIC),
IpeJIeNIbHO JIOMYCTUMBIM ypoBeHb Bo3neicTBusa (I1Y), B Bo3ayxe, Boje,
MOYBE, PACTUTEIILHOCTH, MPOAYKTaX MUTaHMS, OUOCYOCTpaTax; O3HAKOM-
JIEHWE C PA3JIMYHBIMHU BHUJIAMU 3arpsi3HCHUN MPUPOJHOW Cpeabl, COBpeE-
MEHHBIMH METOJIaMU KOHTPOJISI 32 COCTOSIHUEM MPUPOJIHOUN cpeanl. Jluc-
[UIIJIMHA HaIpaBjeHa Ha W3y4deHUe MpoOJeMbl 0OecreueHrus U KOHTPOJIsS
Ka4yeCcTBa OKPYIKAIOIIECH CPE/Ibl.

B pe3ynbrate 0CBOCHUS NUCUUILUIMHBI CTYJCHTHI MO3HAKOMSTCS C Me-
TOJAMH pa3pabOTKH U KOHTPOJIA MPEAECIbHO JOMYCTUMbBIX KOHUEHTPALIUI
BPEIHBIX BEIIECTB B OKPYXAIOILICH Cpelie, MPABUJIAMU YCTAHOBJICHHS TIPe-
JIEIBHO JIOMYCTUMBIX BBIOPOCOB M COPOCOB BPEIHBIX BEIIECTB, HOPMATHU-
BaMH U KPUTEPUAMU OLIEHKM KauyecTBa OKpY:Karolleil cpeabl. B xone o0y-
YeHUs (POPMUPYIOTCS HABBIKA OPTraHU3alMU UCCIICAOBAHUS 110 YCTAaHOBJIC-
Huto [IJIK 1 KOHTpoIst coliepKaHusl TOKCUKAHTOB; OCYIIECTBICHUIO OTOO-
pa npod MPUPOAHBIX OOBEKTOB; NPUMEHEHUS MPABOBBIX U METOJIMYECKUX
OCHOB pacuera, YCTAaHOBJICHUS W TEPECMOTpa MOPEACIbHO JOMYCTHUMBIX
COpPOCOB U BBIOPOCOB 3arps3HSIONIMX BEIIECTB B OKPYXKAIOIIYIO CpEeIy
(OC); pa3pabOTKH MIAHOB MEPOIPHUSITUN IO CHUKEHUIO YPOBHSI aHTPOIIO-
T€HHOTO BO3JICHMCTBUA MPHU OCYIIECTBJICHUH MPUPOIOIOJIb30BAHNS; HABBI-
KM OTIPEIECICHUS IUIATHI 32 3arps3HEHUE OKPYKAIOIIEH MPUPOTHON CPEIBI.

OCHOBHBIMM 33aJa4aMH 3KOJOTUYECKOTO HOPMHUPOBAHUA SBISIOTCS
pa3paboTka HAy4YHO-METOAMYECKOM 0a3bl B BOINPOCAX OXPaHbl MPUPOJIBI
U PallMOHAJILHOTO  MPUPOJOINOJb30BaHUS; 00OCHOBaHHWE OE30MacHbBIX
YPOBHEH Y TIPOJOJIKUATEIIBHOCTA BO3JECUCTBUM HA OKPYXKAIOIIYIO CPENY;
ampoOarus pe3yJIbTaTOB UCCIEIOBAHUN BO3JACHCTBUS 3arpsI3HSIONINX Be-
IIECTB HA OKPYKAIOIIYIO CpEay.

['1aBHBIM U OCHOBHBIM OOBEKTOM M3YUEHUSI B paMKaX HOPMUPOBAHUS
SBJISIIOTCSL TOJICPAHTHOCTH YEJIOBEKa K BPEIHBIM BO3ACHCTBUSAM, (POPMBI
Y TIOCIICICTBHS SKCIUTyaTallMd OKPYXAKOMIEH Cpeabl, YCTOWYUBOCTh IPHU-
poaHoi cpenbl. CorjiacHO TaHHBIM OOBEKTaM M3YUECHHUS B DKOJOTHYECKOM
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HOPMHUPOBAHUU BBIACISIOT TPH OCHOBHBIX HANpPABJICHUS: CaHHUTAP-
HO-TUTHEHUYECKOE, TTPOU3BOICTBEHHO-PECYPCHOE U SKOCUCTEMHOE.

Ilens 5KOJOTHMYECKOTO HOPMHPOBAHUS — HAYYHO-METOIHYCCKHUE
pa3pabOTKu B 00JacTH 0€30MaCHOCTH JKU3HEIESATEIHbHOCTH 4YelIOBeKa
M COXpAaHCHHUS TEHEeTHYECKOro (oHIa, OXpaHBl OKPYKAKOIIEH Cpebl
B IICJIOM M KOHKPETHBIX SKOCHCTEM B YaCTHOCTH, PallMOHAIIFHOI'O IIPH-
POIOIIOIb30BAHMS.

Takum 06pa3om, METO0JIOTHS, COOCTBEHHBIE OOBEKTHI U MPEIMET HC-
CICAOBAaHUM ITO3BOJISIOT PAacCMATPHBATh DKOJOTHYCCKOEC HOPMHPOBAHHE
KaK CamMoCmMOosmenbHy0 HAYYHYI0 OUCYUNTUHY, PA36UBAIOULYIOCS HA CIbIKE
MOKCUKON02UU, IKOJIO2UU, 2e0cpaduu U NPUpoOOonoib308aHUsL.

Jlns sKoiora, B 0COOGHHOCTH JKOJIOTa-UH)KEHEpa, BAXKHBIM B 00yde-
HAW SBJISETCS HE TOJIBKO 3HAHWE METOJ0JOTHYECKOM OCHOBBI PacueTOB
ypoBHer 3arpsiuenus, [1JIB, IIJIC, Ho n moammanue, 3HaHue 3(ddexra
BO3JICHCTBHS 3arpS3HSIONINX BEIICCTB HA )KUBBIC CHCTEMBI OIIPEICIICHHOTO
ypoBHs opranuzaiuu. [loaTomy B maHHOM y4eOHO-METOAUYECKOM TIOCO-
OWm CTyAeHTaM TPEIIOKECHBI KaK IpaKTHYECKHEe, pacueTHhIC padOoTHI,
Tak 1 JabopaTopHbIe PabOTHI, HANPABJICHHBIC HA U3YYCHUE ICUCTBUS TOK-
CHKAHTOB Ha JKMBBIC OPTaHNU3MbI, B YaCTHOCTH BOJHBIX 0€CTI03BOHOYHBIX.



TEMA 1. CaHUTapHO-TUTHEeHN4YeCKOe HOPpMUPOBAaHUE

I'uruennueckoe HOpMUPOBAHUE — 3TO YCTAHOBJIICHUE NPENEIIOB HH-
TEHCUBHOCTU U IIPOJOJDKUATEIIBHOCTH BO3IEUCTBHS HA OPTAaHU3M YEIIOBEKA
(hakTOpOB OKpY:KaIOILIEl Cpelibl C UEIbI0 MPEIOTBPALICHUS MOBPEKICHUS
OpraHoOB M CUCTEM YEJIOBEKA U pa3BUTHUS 3a00JI€BaHUII.

K OCHOBHBIM HOPMHMPOBAaHHBIM NOKA3aTENSAM KOJMYECTBA BPEIHBIX
BEILECTB, JOMYCTUMBIX C TOUKH 3PEHUSI OE30MaCHOCTH YEJIOBEKA, OTHOCST
[IJK (mpegensHO gomycTMMasi KOHIIEHTpauwus). BpemeHHble HOpMATUBBI
Ha COJIEpP KaHMs 3arps3HSIONIMX BEUIECTB MMEIOT Cieayrolue o0o3Have-
Husi: OBYB (opueHTUpOBOYHBIM O€30MacHbIi YpOBEHb BO3ACHCTBUS),
OJK (opueHtupoBouHOE AomyctuMoe konudectBo) u OY (opueHTHpO-
BOYHO JOMYCTUMBIM YpOBEHb), OHU 3aMEHSIOT MPEAEIBHO IOMYCTHUMYIO
KOHIIEHTPALUIO 3arPS3HSIONIETO BEIIECTBA 0 €€ YCTaHOBJICHUS.

IIJIK — npeaenbHO n0IycTUMas KOHUEHTpaUus BellecTBa (B BO3/Y-
X€, BOJIE, MMOYBE), MPU KOTOPOW HE MPOUCXOAUT HETATUBHBIX U3MEHEHUH
Y HE BO3HHMKAIOT HETAaTHBHBIC IIOCJIEICTBUSA, NMPUBOIAIINE K CHUKEHUIO
KAauecTBa CPElbl U YTHETEHUIO MPOLECCOB KU3HEAEATENBHOCTU €€ o0uTa-
TeJAel W HE BBI3bIBAECT MATOJOTMYECKUX U3MEHEHUW WM 3a00JIeBaHUM,
yCTaHABJIMBAEMbIX COBPEMEHHBIMU METOJAMU HCCIEIOBAHUM B JHOObBIE
CPOKH JKM3HM HACTOAIIETO U NOCIEAYIOIIEro MoKoJieHu. CyIecTByeT He-
ckosibko BUIOB [IJIK 3arpA3HAOMKX BEUIECTB B Pa3HbIX KOMIIOHEHTAaX
cpenbl: B aTMOC(EpPHOM BO31yX€, B BOJE€ MPUPOJHBIX U HCKYCCTBEHHBIX
BOJIOEMOB, B mnouBe. Takxe rurueHmuyeckue I[IJIK ycranaBnmmBaroTcs
Ha BPEJIHbIC BENIECTBA B MUILEBBIX NPOTYKTaX.

HopMupoBanue mnpenenbHO JONYCTUMBIX KOHIIEHTPAUHWM BPEIHBIX
BEILIECTB B BO3AyX€ ocylecTBisercs 1o asym rpynmnam: 1I/IK B Bozmyxe
paboueii 30ubI U [[JIK B aTMocepHOM BO31yXe HACEIEHHBIX MYHKTOB.
HeoOxoaumocTh Takoil nuddepeHimanuu o0yciaoBiIeHa TEM, YTO UCTOY-
HAKOM BPEIHBIX BEILECTB, KaK IPAaBUJIO, BBICTYHAET IMPOU3BOACTBO. Ilo-
ATOMY MEPBUYHBIA KOHTPOJIb KAYECTBAa BO3JyXa HEOOXOAMMO OCYLIECTB-
JSTh B paboyeil 30HE ¢ YYETOM TOro 0OCTOATENbCTBA, YTO BpeMsi IPEObI-
BaHUs B HEW YEJIOBEKA OrpaHu4eHo. bosee crporue TpeOOBaHUS TIPEbSIB-
JSIOTCST K KayecTBY aTMOC(EPHOrO BO3AyXa HACEJICHHBIX ITyHKTOB,
T. €. CEIUTEOHBIX 30H, TJI€ YEIOBEK HAXOAUTCS BCIO CBOIO JKU3Hb.

['urnennueckre HOpMaTUBBI — MPEAEIBHO JOIYCTUMBIE KOHLEHTpA-
muu (ITJIK) BpeaHsix BeliecTB B Bo3Ayxe pabouel 30HBI pa3paOOTaHBI



B cOOTBETCTBUM ¢ DeiepaibHbIM 3aKOHOM «O CAaHUTaAPHO-3IUIEMHUOJIOTH-
yeckoM Onaromnosyunu HaceneHus1» oT 30.03.1999 Ne 52-®3 u Ilonoxe-
HHUEM O TOCYJIapCTBEHHOM CAHUTAPHO-3MUAEMUOJIOTHYECKOM HOPMHUPOBA-
Huu. OHU JAEUCTBYIOT Ha Bcer Teppuropun Poccuiickon dDepepanun
Y YCTaHABJIUBAIOT MPEIEIIBHO JOIMYCTUMOE COAEPKAHUE BPEIHBIX BEILIECTB
B BO3/lyX€ paboyeii 30HBbl.

B Bo3myxe paboueil 30HBI YCTaHABJIMBAIOT JBE KAaTETOPUH KOHIICH-
tpanuii: TIJIK wmakcumanbneie pasoselie (IIIK,,) u cpennecMeHnble
(ITAK,.). TlepBas BenuuuHa sBisieTCS 0a30BOM, T. €. IKCHEPUMEHTAIBHO
ycranoBiienHo# (I'H 2.2.5.1313-03). Ona npuBeieHa /1Jisi OCHOBHOM 4acTH
BEIIECTB. Y HEKOTOPBIX BEIIECTB OSKCIEPUMEHTAIBHO YCTAaHOBJICHA
U CpeJIHECMEHHAs KOHIICHTpaIusl.

KonTposnb copepkaHus BpeIHBIX BEIIECTB B BO3IyXe paboueil 30HbI
BO3JIOKEH Ha YKOJOTHUYECKYIO CIIYKOY MpEapUsITUSL.

B BOo3ayiiHyl cpeny pasiiduHble BpPEAHBIE BEIIECTBA MOTYT IOCTY-
nath B BUJE NApPOB, Fa30B, NbUIK. Ba)KHBIM SIBJISIETCA MYTh TPOHUKHOBEHUS
XUMHUYECKUX BEIIECTB B OPraHU3M YEJIOBEKA. BBIAECISIOT TP OCHOBHBIX
MyTH TTOCTYIJICHUS] BPEJIHBIX BEIIECTB B OPTraHU3M:

1) UHTANISIIIMOHHBIN MYTh NOCTYIUIEHUS — YEPE3 OpPraHbl IbIXaHMUS;

2) nepopabHbId MyTh NOCTYIUJIEHUS] — Y€PE3 JKEIYJ0UHO-KUIIICUHBIH
TPaKT;

3) nepKyTaHHbIA MyTh MOCTYIUICHUSI — 4Y€pe3 KOXKHbIE MOKPOBBI
Y CJIM3UCTHIE 000JIOUYKH.

OT cnoco00B MPOHUKHOBEHUSI BPEIHBIX BEIIECTB B OPTaHU3M MOXKET
3aBUCETh CTENEHb TSHKECTU OTpaBieHHUs siioM. KonndecTBeHHbIE XapaKTe-
PUCTUKM BO3JECUCTBUSI TOKCUKAHTOB MPHUBOJAT B 3aBUCHUMOCTH OT IyTeH
UX TOCTYIUJICHUSI B OpraHu3M. JTO MOXKET ObITh MI/KT Beca (€ClIu TOKCH-
KAHT TIOCTYIIHJI BHYTPh OPraHM3Ma), MI/CM~ [OBEPXHOCTH (KOXa, OBEpPX-
HOCTHh JKMBOTHOTO), Mr/™M° BO3AyXa WU OOBEMHas A0Jis (Hampumep,
JUTSl TA30B M B3BECEU B BO3AYXe).

OPdexT BO3MEUCTBHS Pa3IUYHBIX BEIIECTB 3aBUCUT OT KOJHUYECTBA
MOMNABIIIETO B OPTaHU3M BEIIECTBa, €ro (U3UKO-XUMUUYECKHUX CBOWCTB,
JUTUTEILHOCTA TOCTYIUICHUS, (PYHKIIMOHATBHOTO COCTOSIHUS OpraHu3Ma,
1oJia, BO3pacTa, MHIUBUYaTIbHON YYBCTBUTEIBHOCTH, ITyTH MOCTYIIJICHUS
U BBIBEICHUSI, pacpeeiCHUs B OPTaHU3ME, METEOPOJOTHUECKUX YCIOBUH
U APYTHUX COMYyTCTBYIOMIUX (DAKTOPOB OKPY KAIOIIEH CPEIbI.
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KoHileHTpanuu BpeIHbIX BEIIECTB B T€UEHUE pabOYero JHsS Ha Mpo-
M3BOJICTBE HE OBIBAIOT MOCTOSSHHBIMU. KOHIIEHTpaIlus BelecTBa B BO3AYXeE
MOYET U3MEHSTHCA: CHIXKAThCSI B O0CJICHHBIN TepephIB, HAPACTATh K KOH-
Iy CMEHBI JIMOO pe3Ko KoJieOaThCs, OKa3bIBas Ha YEJIOBEKA MHTEPMUTTHU-
pPYIOLIEE WIN NPEPBIBUCTOE NEMCTBUE, KOTOPOE BO MHOTHX CIydasx OKa-
3bIBaeTCS 00Jiee BPEAHBIM.

JI14 BO3yXa HACEJICHHBIX MYHKTOB YCTaHOBJICHHI JBa Buaa [1/IK:

1. MakcumanpHast pa3zoBas NPEACIBbHO JOIYyCTHUMAas KOHLEHTPAaLHs
ITJIK M. p. — 2TO Takash KOHIICHTpalLWs BPEIHOTO BEIIECTBA B BO3JyXE,
KOTOpasl HE JNOJDKHA BBI3BIBATH IIPU BABIXaHUU €ro B TeueHue 30 MHUH pe-
(IEKTOPHBIX peakiuii B OpraHu3Me yejoBeka (OILIyIIeHUE 3amaxa, u3Me-
HEHME CBETOBOU UYBCTBUTEIBHOCTH TJ1a3 U JIp.).

2. CpegnecytouHas npeaenpbHo nonycrtumas Konnenrpanusa /K c. c.
— 3TO KOHIICHTpALUs BPEAHOTO BELIECTBA B BO3JyXE, HE OKAa3bIBAKOIIAA
Ha 4YEJIOBEKA MPSIMOr0 WA KOCBEHHOTO BO3JCHCTBHUS MPU KPYIJIOCYTOY-
HOM BJIBIXaHHHU.

Heo6xoauMo OTMETHTh, YTO BCE BPEIHBIC BEIIECTBA B 3aBUCHMOCTH
OT CTENIEHW UX HETaTUBHOI'O BJIUSHUS OTHOCATCS K TOMY WJIM UHOMY KJIacC-
cy omacHocTh. OHAKO OJHO M TO € BEIIECTBO MOYET UMETh Pa3HBIC
KJIACChl B 3aBUCMMOCTH OT BMEIIAIOLIEH ero cpenabl (movBa, BOAa, aTMO-
chepHbI BO3yX, ChIPhE, MPOJYKTHI MUTAHUSA U T. [.), YTO OOYCJIOBJICHO
ero (pU3MKO-XUMUUYECKUMHU CBOWCTBaMH, OMNPEICTSIONMMMHU MPOSBICHUE
BpeIHbIX 3 (PEKTOB.

Takoit monxoxn pernmamentupoBan ['OCT 12.1.007-76 «Bpennsie Be-
miectBa. Knaccudukanusa m oOmue tpeboBanusi 0ezonacHocT». B cooT-
BETCTBUU C HUM IO cmeneHu 8030eUcmeusi Ha Op2aHu3M BBIIEISIOT YETh-
pe KJ1acca OMacCHOCTHU BPEIHBIX BEIIECTB:

1) 1-# kimacc — BenecTBa Ype3BbIYAWMHO OIACHBIE;

2) 2-1i Kjacc — BENIECTBa BHICOKOOIACHBIE;

3) 3-i1 KJ1acc — BeIIeCTBa YMEPEHHO OTNACHBIE;

4) 4-i1 xJ1acc — BelllecTBa MaJIOOIACHBIE.

OTHeceHuEe BPEIHOrO BENIECTBA K TOMY WM MHOMY KJacCy IMpPOBO-
TUTCS TIO TOKa3aTesio, 3HaueHue KOTOPOTO COOTBETCTBYET Haubojee He-
OJIaronpusTHOMY KJIACCYy OMACHOCTH.

OnHo#t u3 mpoOjaeM HOPMUPOBAHUS SBIISIETCS YCTAaHOBJICHUS HOpMa-
TUBOB, B yacTHOCTHU ITJIK, 111 M30JIMpOBAHHOIO AEUCTBUS BEIIECTBA, B TO
BpEMsI KaK 3a4acTyH IMPOUCXOJUT B3aUMOJICHCTBUE BPEIHBIX BEIIECTB.



MO0>HO BBIJICTUTH KOMOMHUPOBAHHOE M KOMIUIEKCHOE JIEUCTBUE BPEAHBIX
BEILIECTB HA OpraHnu3M. B ycloBHsIX COBPEMEHHOTO MPOU3BOJICTBA YETOBEK
MOJIBEPraeTcsi KOMOMHUPOBAHHOMY JIEMCTBUIO BPEJHBIX BEIIECTB, a TAKKE
BO3JICUCTBUIO HETAaTUBHBIX (PAKTOPOB Apyroil mpupoisl (pusmyeckux —
IyMmy, BUOpaluu, 3J€KTPOMArHUTHBIM U HOHU3UPYIOIIUM U3TyUYCHUSIM).

KomOuHHupoBaHHOE JIEUCTBUE BPEIHBIX BELIECTB — 3TO OJHOBPEMEH-
HO€ WJIH TOCJIEA0BATEIIbHOE JEWCTBHE HA OPraHU3M HECKOJIBKHX SIJIOB
IIPU OJTHOM U TOM K€ MYTHU MOCTyIieHHus. K OCHOBHBIM BUAAM KOMOUHU-
POBAHHO20 OelicmEus OTHOCHT:

1) cymmupoBanue (aJAUTUBHOCTD), KOT/Ia CyMMapHbIi ekt cmecu
paBeH cymMme 3G (HEKTOB ACHCTBYIOMIUX KOMIIOHEHTOB (4 U B) U €ero Mox-
HO OIIEHUTH MO 3aBUCUMOCTH

12A+ 12B = 1;

2) CBepXCYMMHUPOBAHHUE, WJIM MNOTEHIIMPOBaHUE (CHHEPIU3M), KOrja
HaOJII01a€TCS HEMPOMOPIHOHAIBHOE yCuieHHEe YPHEKTOB:

12A + 1/2B >1;

3) aHTaroHW3M, WM MHTUOUPOBAHME, T. €. CHIDKCHHE BO3JCHCTBHUS
OJIHOTO MJIM 00OMX BEIIECTB B PE3YJIbTATE UX B3AaUMOBIIUSIHUSA:

12A+ 12B < 1;

4) HE3aBUCHMOE JICHCTBUE BEIIECTB — KOMOMHUPOBAHHOE JICMCTBHE
HE OTJIMYAETCS OT U30JUPOBAHHOTO JEUCTBUS KAXOTO sijia U IIpeodiiaiaet
s dekT HanboIee TOKCHMIHOTO BEIIEeCTBA:

A=1;B=1.

5) KOMILJIEKCHOE JeHCTBUE — OJHOBPEMEHHOE MOCTYIICHUE BPEIHBIX
BEILIECTB HECKOJIBKUMHU MyTAMHU (Yepe3 AbIXaTelbHbIE IyTH, >KEIYJA04-
HO-KHIIIEYHBIN TPAKT, KOKHBIE TOKPOBBHI).

Bo3znelicTBre TOKCMYECKUX BEIIECTB Ha YEJIOBEKA B YCIOBUSIX MPOU3-
BOJICTBA HE MOXET ObITh M30JMPOBAHHBIM OT BIUSHUS JIPYyTHUX HEOJIaro-
NPUSATHBIX (PAKTOPOB, TAKMX KaK BHICOKAs W HU3Kas TeMIepaTypa, MOBbI-
IIICHHAsI WJIU MMOHW)KEHHAs BJIAXKHOCTh, IITyM, BUOpaius, uznydeHus. Coue-
TaHHOE JEWCTBUE — OJHOBPEMEHHOE BO3/ICUCTBHE HECKOJIBKUX XUMHYE-
CKHUX U (pr3udecKux (HakTOpOB.

ITo crenenn BO3AECUCTBUSI HA OPraHU3M YEJIOBEKA BPEIHBIC BEIICCTBA
B cooTBeTcTBUM ¢ Kiaccupukamuenn ['OCT 12.1.007-76 «CCBT. Bpeaubie
BemecTBa. Knaccudukaius u oOuiyre TpeOoBaHUs 0€30MaCHOCTHY MOIpa3-
Jie7eHbl Ha 4 KJlacca OMacHOCTH:



I — upe3BbvaiHO omacHeie BemecTna, K < 0,1mr/™’, Hanpumep
CBUHEI, PTYTh, O30H,;

2 — BbICOKOoOMacHble BemiectBa, IIJIK = 0,1...1,0 MI/M, HAIpUMED
Maprasen, xjop, a30THas KUCIIOTA;

3 — ymepenno omnacusele, [IJIK = 1,0...10 M/, Hanpumep a3ora Jau-
OKCHJI, METWJIOBBIM CHIUPT, CEPHUCTBIN aHTUIPUT;

4 — wmanoonacuseie, [IJIK > 10 MI/M, HalpuMep yrapHbId ras, aue-
TOH, AMMHAK.

[IpakTyeckas pa6ora 1
JKos102uyeckoe HopmuposaHue. ['ucueHu4eckoe
HOpMUpOBaHUe codepHCaHUsl pedHbIX 8ewjecmas 8 803dyxe
paé6oueil 30Hbl

Ilops100K 8bIN0/IHEHUS1 pa6omul

Metoauka cpaBHeHus daktuueckoit koHmnentpaimu ¢ [IJIK npoBoautcs
Ha OCHOBE 33JJaHHON (PAKTHUYECKOM KOHIIEHTpAllMK Habopa BEUIeCTB COriac-
HO BapuaHTy (tabm. 1) u ITJIK cormacao 'OCT 12.1.005-88 (Tab:m. 2).

1. BeiOepute BapuanT 3amanus (tada. 1). 3amonaute Tadm. 4 B COOT-
BETCTBUHU C BapuaHTOM. CoOMOCTaBbTE JAaHHBIE KOHIICHTPAlMHU BEILIECTB
c I[IIK (tabn.2) mo COOTBETCTBYIOUIEMY BapUAHTY M CJHEJIATE BBIBO
O COOTBETCTBUHU HOPMaM KaxJOTO W3 BEILIECTB B OTAECIBHOCTHU IO rpadam
9-11 Tta6x. 4, 1. e. Cx <IIJIK; Cx > ITJIK mnu Cx = ITJIK.

2. Caenaiite BBIBOJ O COOTBETCTBMU HOPMaM 3aJJaHHOW MO BapUaHTy
COBOKYITHOCTH BEILIECTB MPH UX OAHOBPEMEHHOM BO3/ICHCTBUHU.

3. DddexT cymmanuu oleHUBaeTCsl Mo HabOpy BEIIECTB COTJIACHO Ba-
pUAHTy W TEPEYHIO0 BEUIECTB, oOjagaromux 3pdektom cymmanuu. Bei-
SABUTH BEILIECTBA, 00JIAJAI0NINE CYMMaLNE JTEeUCTBUSI, 0003HAYNUB UX CUM-
BOJIOM «X» Tiepell Ha3BaHUWEM BelecTBa (UCHOJB30BaTh TaOII. 3).
[Ipu 3TOM cuutath, 4YTo 3HPEKT CyMMalUK UMEET MECTO, €CIH XOTS Obl
JIBa U3 BEUIECTB, 3aIaHHBIX 110 BAPUAHTY, UMEIOTCS B TAOJIHLIE.

4. Paccuurtath 3(PeKT CymMMaInu U CAeIaTh BBIBOJ,.



Tabnua 1

Tabnuua eapuanmog K nPAKMUUecKoll pabome

< o}
& -
§ dakTuueckas § dakTuueckas
= BemectBo KOHIIEHTpAlKs, | S BemectBo KOHIICHTpAIIHs,
9 Mr/m’ 2 Mr/M’
= =
1 2 3 1 2 3
AKponeuH 0,01 A30Ta IByOKHCh 0,5
Juxynopatan 4,0 Atnieton 0,2
Xiop 0,02 benzon 0,05
Okcup yrieponaa 10,0 denHoun 0,01
1 |CepHuCTBIN aH- 0,03 2 |Oxkcup yriepoaa 10,0
TUIPU Bunnmanerar 0,1
XpoMa OKHCh 0,1
A30Ta IByOKHUCH 0,04 Cepnas kucmora 0,5
AmMMuak 0,5 A3oTHAas KHCJIO- 0,5
Xpoma OKHCh 0,2 Ta
CepHHUCTBIN aH- 0.5 Kpemnuii nBy- 0,2
3 TUIPUTL 0 0’01 4 | okucn
PryTh 6 01 denon 0,01
AKposenH ’ AneroH 0,2
O30H 0,001
OTWIOBBIA CIUPT 150 AMMUak 0,001
Oxkcup yriaepoja 15,0 Oxkcup azorta (1) 0,1
O3oH 0,01 Bonbsdpam 4,0
S Cepnas kuciora 0,05 6 | AroMuHMS OK- 5,0
Consgnas KucioTa 5,0 cuj
CepHucTblii an- 0,05 Okcupn yrnepona 5,0
TUJIPUJL denon 0,01
deHon 0,001 Oxcup azora (IV) 0,1
A3B0T OKHCHIBI 0,1 ATIOMUHHS OK- 5,0
7 |Bonbdpam 10 8 |cun
[TonunponuieH 5,0 deHon 0,01
AtnieTon 0,5 benzon 0,05
dopmanberua 0,02 dopMalnbaerua 0,01
Bunnnanerar 0,1
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< <
= =
E dakTuyeckas E dakTuyeckas
= BemecTBo KOHIICHTpAaIus, o BemecTBo KOHIICHTpAaIHs,
2 Mr/M 2 Mr/m°
= Z
1 2 3 1 2 3
AKpoOJieuH 0,01 Oxkcup yriaepoja 10
Juxnoparan 5,0 OTuneHauaMuH 0,1
9 |O30H 0,01 10 | AmMMuak 0,1
Okcup yrieponaa 15 A30Ta IByOKHCh 5,0
dopmanbierua 0,02 ArieToH 100
Bonbdpam 4,0 benzon 0,05
Tabanma 2
Hpedeﬂbno 00nycmuMb1e KOHuenmpauuu 6peol-lblx eeuiecme,
I/[K me/m’
B Bo3nyxe Hace- !
B Bo3myxe JIeHHB}II))(( MECT, B Bosnyxe Hace- % % é E CE
Bpennoe pabouel | MakCHUMaJIbHOE JICHHBIX MecT, = % g 5 =
. | cpeaHecyTo4HOe | © F | F X &
BEILIECTBO 30HBI, | Pa30BOE BO3JICH- N o218 g &
MI/M° cTBHE He Gomee | O OO TBAC Oo- | g = 88 g
30 v nee 30 MmuH Q E1 Q& =
1 2 3 4 5 6
A3oTa TUoKcHun 2 0,085 0,04 2 O
A30Ta OKHCIIBI 5 0,6 0,06 3 @)
A30THas KUCIIoTa 2 0,4 0,15 2 -
AKpoJienH 0,2 0,03 0,03 3 -
AIIOMHHHUS OKHCH 6 0,2 0,04 4 -
AMMUaK 20 0,2 0,04 4 o
A1eToH 200 0,35 0,35 4 —
A>p030J1b 0,1 - 0,02 1 -
IIITUOKHUCHU BAaHAAM
benzon 5 1,5 0,1 2 K
Bunnnanerar 10 0,15 0,15 3 -
Boasdpam 6 — 0,1 3 O
BonbsdpamoBnsiii 6 — 0,15 3 o
AHTUIPUL
JluxyiopaTan 10 3 1 2
I'excan 300 60 - 4 -
KpeMHuii AByoKHcCh 1 0,15 0,06 3 D
Kcunon 50 0,2 0,2 3 -
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B Bo3nyxe Hace- -
B Bo3ayxe J'ICHHB}I/;(( MECT, B Bosnyxe nace- % & é % CE
o JIEHHBIX MECT, c 9 O
Bpennoe paboueli | MakCHUMaJbHOE e = % = 2 =
BEILIECTBO 30HBI, | pa30BOE BO3AECH- PEAHECYTORHOC | 2 21 8 ¢ g
3 BoO3/elcTBUE 00- | O s H 0o
MI/M CTBUE HE Ooiee 30 EE| o0 =
30 v nee 30 MuH Q E|1 O @&
MeTnnoBeIil CIupT 5 1 0,5 3 —
O3oH 0,1 0,16 0,03 1 0]
Oxkcuj yriepojaa 20 5 3 4 O
[Tonunponunex 10 3 3 3 —
PryTh 0,01... - 0,0003 1 -
0,0005
CepHnast KUCjI0Ta 1 0,3 0,1 2 -
CepHuCTBII 10 0.5 0,05 3 —
AHTUAPUT
Cona 2 — — 3 -
KaJIbIIMHUPOBaHHAs
Consanas KucjioTa 5 - - 2 -
Tonyon 50 0,6 0,6 3 —
denon 0,3 0,01 0,003 2 -
dopmanpaerua 0,5 0,035 0,003 2 O, A
XpoMa OKHUCH 1 — — 3 A
XpoMa TPEXOKHUCh 0,01 0,001 0,0015 | K, A
5
OTHIIEHIUaMUH 2 0,001 0,001 3 -
OTUIIOBBIN CIUPT 1000 5 5 4 —
[lemeHT, NbLIb 6 — — 4 o
Hpumeutmue: 0O — BCIICCTBO C OCTPOHAIIPABJICHHBIM MCXAaHH3MOM
BO3JIEUCTBUS, ONIACHOE JUJISI PAa3BUTHUS OCTPBIX OTPABJIICHUM, 3a COACPKAHU-
€M B BO3JyXe TpeOyeTcs aBTOMAaTHYECKHN KOHTpPOJIb, A — BEIIECTRBa,

CITIOCOOHBIE BBI3BATh AJJIEPrUYECKUe 3a00JIE€BaHUSI B MPOU3BOJICTBEHHBIX
ycnoBusx; K — kanineporensr; @ — aspo30iu, NPEUMYIIECTBEHHO (HHO-
POr€HHOI'O JEUCTBUA.

Ilepeuenv eeuiecme, oonaoarouwux Igphekmom cymmayuu

Tab6muia 3

No No

i BemiectBa i BemiectBa

1 2 1 2

1 AMMUaK, CepoBOJIOPO/I, 14 Adp030JIU IATUOKUCHU BaHAIUS
dbopmanbaerua Y OKCHJA XpoMa
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i Bemecrtna i Bemecrtna
1 2 1 2
) A30Ta IMOKCHU/I, TeKCaH, yTiie- 15 bensoun u anerodenon
poJia OKCHJI, aMMHUaK
3 A30Ta TuOKCHU, eKCaH, yrie- 16 BoabsdppaMoBbIil 1 cepHHUCTBIIH
pojaa okcui, hOpMalIbJICTH AQHTHJIPUIBI
4 A30Ta TUOKCHU/I, CEPhI TUOKCHI, 17 O30H, IByOKHCH a30Ta
yraepoja oKkcu, GeHo 1 (hOpMaJIbJICTU]T
AIIETOH, aKpoJIeHH, (TaICBbIHA MBIIBSIKOBUCTHIN aHTHIPHU
3 aHTHJIPU] 181, CBHHIIA alleTat
6 AtntetoH, ¢eHou 19 MBIIBAKOBUCTBINA aHTUIPUL
Y TepMaHUH
7 A1eTOH H arieToeHOo 20 O30H, IByOKHCH a30Ta
1 hopMaJIbJIeTH T
3 AnetoH, pypdypon, 21 DTHIICH, MPOIUJIeH, Oy THIICH
dbopmanpaerua, GeHon Y aMUJICH

9 ALCTATBACTU ¥ BUHIIALCTAT | 55 |OKCHA yriepoaa, IByOKKCh a30Ta,
dbopmanbaeruj, rekcal

Adp030JI1 IATHOKUCH BaHAIHS [IponroHOBast KUCIIOTA U TIPOMTHOHO-
¥ OKCHIBI MapTraHIa 23 | poit aJbICTH]T

10

Adp030JI1 IATUOKUCHU BaHAIHS,
CEPHUCTBIN aHTUIPHU

CepHUCTBIN aHTUIPU] U a3PO30JIb

1 CEpHOM KUCIIOTHI

24

12 |CepHHCTBI aHTUAPHL ¥ HUKEIIb 25 CepoBonopos u hopMalibIerui

METAJUIMYECKUHI
13 CepHHCTBIN aHTUIIPU 26 YKCyCHast KUCI0Ta U YKCYCHBIN
U CEPOBOAOPOJ AHTUJIPUJT

OddexT cyMmanuu pacCUUTHIBAIOT IO (GOpMyIIE:
CI/IIAK1+ C2/ITAK2+ -+ Ci/TTAKi < 1,

rae Cl, C2, ..., Ci — KOHIIEHTpaIusi BPEIHBIX BEIIECTB B aTMocdepe
B OJIHOM U TOHM K€ TOYKE MECTHOCTH, MF/M3; ITJIK1, ITIK?2, ..., IIOK1 —
MAaKCUMAJIBHBIE PA30BbIE MPEAECIBHO MIOMYCTUMBIE KOHIIEHTPALUUA BPEI-
HBIX BELIECTB B aTMOC(hepe, MI/M .

Ecimu B atMocepHOM BO3AyXe MPUCYTCTBYIOT BBIOPOCHI HECKOJBKHUX
BEILIECTB, TO CyMMa OTHOIICHHM KOHIUEHTPALUM 3arpsi3HSIOMINX BEIIECTB
kux IIJK (¢ yaerom Cd) He moimKHA TIpEBBIMATh eAUHUIIBL [IpoBepsiem
YPOBEHB 3arpsA3HEHHs BO3/lyXa MO BEIIESCTBY, HE BOIIEIIIEMY B CIIMCOK Be-
IIECTB OJTHOHANPABJIICHHOTO JIeHCTBUS (00Magatomux 3pGheKToM CyMMaln).
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N3 ykazaHHBIX BEIIECTB BBIOMpAaeM TOJIBKO BEIIECTBA OJHOHAIIPAB-
JIEHHOTO JEHCTBHUSA 1O YTBEPXKISCHHBIM CIHCKaM. Jlaiee paccuuThiBaeM
CYMMAapHbI YPOBEHb 3arpsi3HEHUs BO3AYLIHOU cpeabl. Eciau ypoBeHb 3a-
IPSI3HEHUS BO3AyXa IO JJAHHOMY IMOKAa3aTEeII0 MPEBBINIACT SIUHUITY, Jeiia-
€M BBIBOJI, YTO BO3yX HE COOTBETCTBYET CAHUTAPHO-TUTUEHUUECKUM Tpe-
OOBaHUSIM.

4. OpopmuTts oTUeT 0 paboTe B Buje Tab. 4 U cAeIaTh BHIBOIBI O CO-
OTBETCTBHUU HOpMaM (paKTHUCCKUX 3HAYCHUU KOHIICHTPAIIUK BEIIECTB, 00-
nagarommux 3MQPEeKToM cyMMalnuH («COOTBETCTBYET» HJIH «HE COOTBET-
CTBYET»).

B ciyuae HECOOTBETCTBHSI BPEHBIX BEIIECTB (JIaHHBIX B BapHaHTE) T'H-
TUCHUYECKUM HOpMaM, IIPEIIOKUTE MEPOIIPUSATHS 10 CHIDKCHHIO BRIOPOCOB
1 METOJIBI 3alIUTHl PAOOTHUKOB OT BO3/ICHCTBHSI BPEIHBIX BEIIIECTB.

Tabmnura 4
HCXOOHble 0armbze U Hopmupyembole 3 HAUYECeHUA
Konnenrpanust CooTBeTcTBHE HOPMaM
BpPEHOTO BEIIECTBA, Mr/M° Ka)KJI0T'0 U3 BEIIECTB
= B OTIEJILHOCTHU
[IpenenbHO nomycTuMas z B Bo3ayxe | <=30muH | > 30MuH
xounenrpanus I1JTK % paboueii
= 30HBbI
« = 8
& IIKp3 | IIAKMmp | ITAKce | § R
= & g =
E- § Q S
| 2|8 E | B
M = 5 o =
% 8 = (&) Q
= Q O
NERE 53
TR |6 2 | S
1 2 3 4 5 6 7 8 9 10 11

IIpumep pacuera

B Bo3myxe mMeeTcss cMech BEIIECTB, ¢ KOHIICHTpAIMEH: aMMHaK —
0,02 Mr/M3; IUOKCHUI a30Ta — 5 MF/M3; rekcan — 0,01 MI/M (Tabn. 1).
ComnocraBnsieM aaHHble KoHUeHTpanuu BemectB ¢ [IJIK (tabn. 2) u 3a-
noJsiasieM rpadsi 9—-11 Tabdmn. 4.

Omnpenensem BeriecTBa, obnanarone 3bPpekToM cymmaIuu, u3 Tao-
nunsl 3, 3HaueHus I1JIK — u3 ta6m. 2.

HaxomuMm cymMMy KOHIIEHTpAIliid BEIIECTB, 00Jadal0MNX CyMMaIuen
NeNCTBUSA, B BO3yxe padboueit 30ub1: 0,02/20 + 5/2 +0,01/300 = 2,51.
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Haxonum cyMMy KOHIIGHTpaIluii BEIIECTB, OOJaJAroNIUX CyMMAaIIHeH
JEHCTBUS, B BO3/IyXE HACEJICHHBIX MECT (MakcuMalibHO pazoBas — [IJIKmp):
0,02/0,2 + 5/0,085 + 0,01/60 = 58,92.

Haxoaum cyMMy KOHIIEHTpaluii BEIIECTB, 00JaIa0NIUX CyMMallueu
JEUCTBHUS, B BO3/yX€ HacelleHHbIX MecT (cpeanecytounas — I1/[Kcc):

0,02/0,04 + 5/0,04 + 0,01/«—» = 125,5.

Bo Bcex Tpex ciydasx KOHICHTPAIMK BEIISCTB UX CyMMa IIPEBHIIIACT
1 (emuHHMITY), CICAOBATEIHPHO MOXKHO CJII€JaTh BBIBOJ O HECOOTBETCTBUH
HOpMaM (PaKTUYECKUX 3HAUYCHHMHM KOHLICHTPALMM BEIIECTB, 00JIaJarolluX
s pekTOM CyMMaITuu.

AMMMaK, THOKCH a30Ta, FeKCaH — BCE ATH BEIIECTBA MPEICTABIISIOT
OMAaCHOCTh JJIS KU3HU U ACATECILHOCTH YCIOBEKA.

KonmpossHble eonpocewl

1. JlaliTe onpeaeaeHUE MOHATUIO «TUTUEHUYECKUM HOPMATHUB).

2. B yeM 0coOEHHOCTH, KOMILJIEKCHOI'O M COYETAHHOI'O JNEHMCTBUSI XH-
MMYECKHUX BEIIECTB HAa OPraHU3M?

3. HazoBure Buawl [1JIK, yCTaHOBIEHHBIX I BO3AYyXa HACEIEHHBIX
ITYHKTOB.

4. IlepeuncnuTe MyTH NOCTYIUICHUS 3arpsA3HSIONIMX BEIIECTB B Opra-
HU3M.

5. UTo 03HaYaeT «KMHTEPMUTTHUPYIOLIEE NECUCTBUE»?

6. Jlalite onpeneneHue NPeaeIbHO JONYCTUMONW KOHUEHTpAIUU Be-
I1ISCTBA.

JlabopaTopHas pa6oTta 1
BausiHue XumMu4ecKux eeujecma Hda 8bIHCU8aeMoCmb
U PYyHKYUOHA/IbHbIE NOKA3ame.Jiu peCHUYHOU uH@y3opuu
Paramecium caudatum, Ehrenberg 1838

JIJIst 5KOMOTUYECKOTO MPOTHO3UPOBAHUS BO3MOKHBIX (DYHKIIMOHAb-
HBIX U3MEHEHUW BOJHBIX COOOIIECTB aKTyalbHO M3yYEHHUE 3KOJIOTUU CBO-
OOJHOXUBYIIMX MPOCTEHIINX, COCTABISIOMINX CYIIECTBEHHYIO YacTb
MUKPOIUJIAHKTOHA U MUKpOOEHTOCa BOJHBIX 3KocucTeM. [Ipocreiiue co-
CTaBJSIIOT BaKHEHIIEE 3BEHO B IMHUILEBBIX IENSAX KOPMOBBIX OECIIO3BOHOY-
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HBIX, UTPAIOT BaXXHYIO POJIb B MpOIECCaX CAMOOYHUIICHUS U OYUCTKHU
CTOYHBIX BO/I.

UcnonwszoBanue Paramecium caudatum, Ehrenberg 1838 B Tokcuko-
JIOTUYECKUX HCCIEOBAHUAX OOYCJIOBJICHO CICAYIONIMMHU KPUTEPUSIMHU.
Coueranue B apamMenuy NPU3HAKOB KJIETKH U OpraHrW3Ma MO3BOJISIET U3Y-
YUTh KaK KJIETOUHbIC, TAK U OpraHU3MEHHbIE (DOPMBI PEAKIIUU HA TOKCHUYE-
ckoe BoznericTBue. KopoTkuil JKM3HEHHBIN ITUKII, OBICTPOTAa PA3MHOKECHUS
MO3BOJISIIOT MPOCEIUTh PEAKIUIO HA UHTOKCUKAIIUIO B OTHOCUTENBHO KO-
POTKHM CPOK B JNIMHHOM PAAY ITOKOJIEHUH.

Nudyzopust Paramecium caudatum, Ehrenberg 1838 — mupoxo pac-
MpoCTpaHeHHasi pecHuyHasg uHGy30pusi. TeMneparypHblil ONTUMYM JICKUT
B npenaenax 24-28 °C, npeanouutaet pH 6,5—7,5. OCHOBHBIMH PETUCTPH-
PYEMBIMHU TOKAa3aTEISIMU SABJISIIOTCS. BBKUBAEMOCTh M Pa3MHOXKEHHE, J10-
MOJIHUTEIBHO MOXXHO (DUKCHPOBATh CKOPOCTh (haromuros3a. V3MmeHeHue
GyHKIMSA TUTAHUS SIBISETCS HauOoJiee YyBCTBUTEIBbHBIM U OBICTPBIM OT-
BETOM Ha PAaHHMX ATanax JEHWCTBUSA TOKCMYECKOTO BELIECTBA B HE JIETANb-
HBIX KOHIEHTpAIUSX, OCOOCHHO B IMEpPBbIE MHHYTHI U Yachl KOHTAaKTa
C TOKCUKAHTOM.

O0OopyaoBaHue: CTEKJISHHBIM CTaKaHUYMK C KYyJIbTYpOM ITapamelui,
OMHOKYJISIP, OCBETUTENBbHBIM MPUOOp, MUOETKU — 2 IIT., IPEAMETHOE
CTEKJIO — 2 WT., yacoBoe ctekno — 1 mr., 1 % pactBopel CuSO4 u Kkap-
6odoca, punpTpoBanbHas Oymara, CTEKISTHHBIN CTaKaHYUK C OTCTOSTHHOM
BOJIOM 71l TPOMBIBAHUS IMUTICTKHU.

3agaHue: ONpeAcUTh BBDKMBAEMOCTh HHGY30pUi B pacTBOpax
CuSO4 u kapbodoca ¢ pasHbIMM KOHILEHTpaUUsIMU. OTMETUTh HaJIUYHUE
CHIKEHMS IBUTATEIbHON aKTUBHOCTH, U3MEHEHHUS (DOPMBI KJIETKH, JTU3UC.

Memooduka uccsi1edo8aHus

B pabote TpeOyeTrcs mpoBecTH HaOJIOACHUE 32 COCTOSTHUEM U TIOBE-
JIeHreM MH(Qy30puil Tpu OCTpOM oOTpaBieHuH ux pactBopamu CuSOy
1 ®OC B xkonuentpauusax 1 mr/ma, 10 mr/m, 100 mr/m, 1000 mr/m.

Jlist paGoThl pUroToBUTH U3 1 % pacTBOpa COOTBETCTBYIOIIETO TOK-
cukaHrta 4 pa3BeneHus ¢ marom B 10 u paccuuTarh MOJYYUBIIYIOCS KOH-
HEHTPAIUIO JJIs Ka)XXJ10oro pactropa. st paboThl ¢ HHPY30pUSIMHU MOKHO
UCIOJIb30BaTh MPEIMETHOE CTEKIJIO C JIYHKOW WJIM 4acoBoe crekiio. llpen-
BAPUTEIIbHO U3 CTAKAHUMKA C KYJbTYpOW MapaMeluil MUIEeTKOW 0TOOpaTh
HEOOJBIION 00BEM KYJIBTYpbl HA 4aCOBOE CTEKJIO U MPOBEPUTH HATUYUE
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nH(y30puil B KyJbType, YUCIIO U ABUTATEIIbHYI0 aKTUBHOCTh O0coOei. Jla-
Jiee TPOBOJIUTH OTOOP UH(PY30pHil U3 KYJIBTYPhl Ha YACOBOM CTEKIIE.

JInst mpoBEIeHUST TOKCUKOJIOTUYECKOTO AKCIIEPUMEHTA C UCTIIOJIb30Ba-
HHUEM IIPEIMETHOrO CTEKJA B JIYHKY NPEAMETHOTIO CTEKJIA OTCAXKMUBAKOT
1o 2 ocobu undy3opuii. [Tonapuryro ¢ napamenusiMu BOJy MaKCHUMAaJIbHO
yOUparoT ¢ MOMOIIbIO (PUIBTPOBAILHON OyMaru W MUIMETKOW NPUJIMBAIOT
pPacTBOp TOKCHKaHTa HEOOXOIUMOM KOHIEHTpaluu. B teduenne 20 MUHYT
DKCIIEPUMEHTa OTMEUYAKOT HAJIWYME WIM OTCYTCTBHE CHWKCHMS JBUTa-
TEJIbHON aKTUBHOCTH O0COOeM, n3MeHeHul (popmbl KiaeTku, auzuc. OTme-
TUTh BpEeMs Hadaja BO3MOXHBIX U3MEHEHHM u rubenu uHdy3zopuid. [1u-
METKY KaXJbIH pa3 MPOMBIBAIOT BOJOW mepea paboTod co cleayromiei
KOHICHTpAlUEe TOKCHUKaHTa. /{1 CpaBHEHHsS B Ka4€CTBE KOHTPOJIBLHOTO
BapuaHTa MCIOJIb3YIOT MH(PY30pUi, MOMEIICHHBIX B JYHKH MPEIMETHOTO
CTEKJIA C MATATEIILHOU CPEION.

Cnenatb BBIBOJT O TOKCHUYHOCTH cyib(dara meau u  Kapbodoca
st tHGY30pUil B 3aBUCUMOCTH OT KOHIICHTPAIUK BEIIECTBA.

KonmpossHble eonpocewl

1. YeM 0OOCHOBBIBAETCS HMCIOJIb30BAHWE OJHOKJIETOYHBIX OpPraHU3-
MOB B TOKCHUKOJIOTHYECKUX UCCIETOBAHUSIX?

2. IlepeuncnuTe OCHOBHBIE PETUCTPUPYEMBIE TTOKA3aTEIN PECHUYHBIX
uH(}y30puii, yAUTHIBAEMBIE B TOKCUKOJIOTHYECKUX UCCIETOBAHUSIX.
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TEMA 2. PacueTt pacceuBaHUS
Y HOPMATHUBOB IpeJe/IbHO AONYCTUMBIX BEIOPOCOB
Bpe/JHbIX BelleCTB B aTMOCpepy

["a30BbIe BHIOPOCHI MPOMBIIIUICHHBIX MPEANPUITHN COAEpIKAT BpE/l-
HbIE BEILECTBA PA3JIMYHON CTETIEHU TOKCUYHOCTH. B ciyudae HeappexTrn-
HOM pabOThl TA300YMCTHOIO OOOPYJIOBAHUSI UJIM €r0 OTCYTCTBHSI 3TH Be-
IIECTBA 3arpsI3HAIOT aTMOC(EPHBINA BO3yX U OKa3bIBAIOT BPEIHOE BO3JICH-
CTBUE Ha 3J0pPOBbE JIIOJACH, >KUBOTHBIX, COCTOSIHUE PACTUTEIBHOCTHU
Y OKPYKaIOIIECH CPEIbl B LICJIOM.

C nenbto oxpaHbl aTMOCHEPHOTO BO3yXa YCTaHABIMBAIOT HOpPMAaTH-
BbI MPEACJIBHO JIOMYCTUMBIX BBIOPOCOB 3arpsi3HSIONIMX BEIIECTB CTAI[UO-
HAPHBIMU U MEPEIBUKHBIMU UCTOUHUKAMU 3arpsA3HEHUM, a TAKXKE HOpMa-
THUBBI TIPEACIBHO JOMYCTUMBIX BPEIHBIX (PM3MUYCCKUX BO3AchcTBUH. JlaH-
HbIE HOPMATHUBBI YCTAHABIMBAIOT JJI1 KaXJ0r0 CTAlIMOHAPHOTO UCTOYHHUKA
BBIOPOCOB WJIA JJIs MHOTO BPEJAHOTO BO3JIEUCTBUSI Ha aTMOC(EPHBIN BO3-
oyX, IS KaXIOW MOJEIA TPAHCHOPTHBIX WIIA HWHBIX TEPEABUKHBIX
CPEIICTB U YCTAHOBOK.

OCHOBOI MeponpHUATHI IO 0OXpaHe aTMOC(PEPHOTO BO3ayXa SIBIISIETCS
denepanbhbiii 3akoH «O0 oxpane armocdepHoro Bozayxa» oT 04.09.99
Ne 96-®3 (c uzmeHeHusiMu U onojaHeHusiMu). Hacrosiimuit denepanbHblit
3aKOH YCTaHABJIMBACT IIPABOBBIE OCHOBBI OXPaHbl aTMOC(HEPHOTO BO3IyXa
Y HalpaBJI€H Ha peaau3alyio0 KOHCTUTYLIIMOHHBIX IIPaB I'pak/iaH Ha 0Jiaro-
NPUSATHYIO OKPYXKAIOIIYIO Cpely U JOCTOBEPHYIO HMH(pOpMaIUio 0 e€ COo-
CTOSIHUM.

HopmartuBel npenesnbHO AOIMYCTUMBIX KOHIIEHTPALUN 3arpsA3HSIONMX
BEILIECTB B aTMOC(EPHOM BO3AYyX€ U YPOBHEH BpEIHBIX (DUZNUECKUX BO3-
JNIEMCTBUHM HA HETO SBIISIFOTCS €IUHBIMU JIJIs1 BCe Tepputopun PO.

HopMartuBel npenieibHO JOMYCTUMBIX BBIOPOCOB 3arpsA3HSIONIAX aT-
Moc(depy BEIIECTB U MPEACIbHO JOMYCTUMBIX BPEIHBIX (DU3UUECKUX BO3-
JNEUCTBUM HAa HEE YCTAHABJIMBAIOTCS HA YpOBHE, NMPU KOTOPOM BBIOPOCHI
3arpsI3HSIONIUX BEIIECTB M BpEAHbIE (PU3MUECKHE BO3JICUCTBHS HE MPUBE-
IyT K MPEBBIIIEHUIO HOPMATUBOB MPEAEIBHO JTOMYCTUMBIX KOHIIEHTPALUN
3arpsI3HSIONIUX BEIIECTB B aTMOC(PEPHOM BO3AYXE U MPEIAEIbHO JOMYCTH-
MBIX YPOBHEH BPEJIHBIX (DU3UUECKUX BO3JECHCTBUM.

BriOpoc 3arps3HSAONMX BEHECTB B atMocepy CTallMOHAPHBIM HC-
TOYHUKOM 3arpsi3HEHUs JOITYCKAETCS B KaXJIOM CIIydae HAa OCHOBaHUHU
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pa3pelieHusi, BBIJABAEMOIO CIELMAIBHO YIOJIHOMOYEHHBIM TOCYaap-
CTBEHHBIM OpraHoM. B pa3pemeHnn NpeaycMaTpUBalOTCd HOPMATHUBBI
NPEAEIbHO JOMYCTUMBIX BBIOPOCOB 3arpA3HSIONIMX BEIIECTB, a TaKXKe
apyrue TpeboBaHus, 00ecTeunBaloIne OXpaHy aTMoc(epHOro Bo3ayxa.

[Ipeanpustusi, yUYpeKI€HUS M OpPraHU3alMH, JIEATEIbHOCTh KOTOPBIX
CBSI3aHA C BBIOPOCAMU 3arpsi3HAIOIIMX BELWIECTB B atMOc(epy, 00a3aHbI MPO-
BOJAWUTH OPraHU3ALMOHHO-XO035CTBEHHbIC, TEXHUYECKUE W MUHBIE MEPOIIPHS-
TS JIsl OOECTIICUeHHUs BBITIOJIHEHUS YCIOBU U TPEOOBAHUM, TIPETyCMOTPEH-
HBIX B pa3pelIeHUsIX Ha BHIOPOC, MPUHUMATh MEPHI M0 CHIKEHHUIO BBIOPO-
coB, oOecrnieunBath OecriepeOoitHy0 paboTy W MOJJAEpKaHUE B UCIPABHOM
COCTOSTHUM COOPYXEHHUI U armaparypbl Jisl OY4UCTKHA BHIOPOCOB U KOHTPOJIS
32 HAMH, OCYLIECTBJIATh NMOCTOSHHBIM Y4YET KOJIMYECTBA M COCTaBa 3arpss-
HSIIOIIIMX BEIECTB, BRIOPAChIBAEMBIX B aTMOC]eEpy.

OcyuiecTBieHUEe MEPONPUSATHII MO OXpaHE aTMOC(PEpPHOro BO3AYyXa
HE JIOJDKHO MPUBOIUTH K 3arpsi3HEHUIO TTOYB, BOJLI U JAPYTUX MPUPOTHBIX
o0bekTOB. B ciiyyae HapyiieHuid yciaoBUil U TpeOOBaHUM, TTPETYCMOTPEH-
HBIX PAa3pEUICHUSMU, & TAKXKE KOTJla BO3HUKAET YIrpo3a 310POBbI0 HACEIe-
HUSA, BBIOPOC 3arpsi3HSIONIMX BEUIECTB JOJDKEH OBITh MPUOCTAHOBJIEH
WJIY 3allpelieH BIUIOTh /10 MPEKPAIIEHUs AESTEIbHOCTH OTHAEJIbHBIX IMPO-
MBIIUJIEHHBIX YCTAHOBOK, IIEXOB, TPEANPUATHI U YUPEKICHUI.

[Ipyu mosydeHUMn TPEAYNPEKACHUS O BO3MOKHOM IOBBIIIEHUN KOH-
LHEHTPALMK 3arps3HAIOMIMX BEUIECTB B aTMOC(EpPHOM BO3AyXE B CBS3U
C 0’)KMJAAEMbIMH HEOJIArONPUSATHBIMU YCIOBUSMH MPEANPUITHS, YUPEXKIE-
HUSL M OpraHu3alMu 0053aHbl MPOBOJUTH CIELHATBHO pa3pabOTaHHBIE
II0 COTJIACOBAHUIO C OPraHaMHM, OCYIIECTBIIIOIIMMH TOCYHAapCTBEHHBIN
KOHTPOJIb 32 OXPaHOW aTMOC(EPHOTO BO3/lyXa, MEPOIPHUITUS MO CHUMKE-
HUIO BBIOPOCOB TaKUX BEILIECTB B aTMOC(eEpy.

[Ipu pa3menieHnr, NPOCKTUPOBAHUU U BBOJE B AKCIUTyaTallMI0 HOBBIX
U PEKOHCTPYHUPOBAHHBIX MPEANPUITUHNA, COOPYKEHUN U APYTUX OOBHEKTOB,
IPU COBEPIICHCTBOBAHMYU CYLIECTBYIOIIUX W BHEAPEHWH HOBBIX TEXHOJIO-
TUYECKUX TPOIECCOB M 000pYyJ0BaHUSI HEOOXOAUMO OOecneYuBaTh CO-
OJIt0/IeHE HOPMATUBOB BPEIHBIX BO3JEHCTBUI Ha aTMOC(HEpPHBIN BO3IYX.
[Ipu 3TOM HOJKHBI MpeaycMaTpPUBATHCS yTHIM3aLMs, 00€3BPEKUBAHUE
BPEAHBIX BEIIECTB U OTXOJ0B. COBOKYIHOCTh BBIOPOCOB, a TakKe BpeE.-
HBIX BO3JEHUCTBUM OT NPOEKTUPYEMBIX, NEUCTBYIOIIMX U IIJIAHUPYEMBIX
K CTPOUTENIbCTBY B OyAyIIeM MPeaNpUsITHN HE JOJDKHBI TPUBOIUTH K TIpe-
BBIIICHUIO HOPMAaTHWBOB NPEJECIBHO JOMYCTHUMBIX KOHLEHTPAUMMN 3arps3-
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HSIOIIMX BEIIECTB B aTMOC(PEPHOM BO3/IyXEe U HOPMATHUBOB MPEACIBHO J10-
MyCTUMBIX YPOBHEH BPEIHBIX (PU3UUECKUX BO3ICUCTBUI HA HETO.

3amnpenaeTcsa BBOJ B SKCIUTYaTAl[MI0 HOBBIX U PEKOHCTPYUPOBAHHBIX
NPEANPUATUN, COOPYNKEHUU U APYTrUX OOBEKTOB, HE YIOBJICTBOPSIOIIUX
TpeOoBaHUsAM IO oxpaHe atMocdepHoro Bosayxa. [lpenmpustus, nes-
TEJILHOCTh KOTOPBIX CBSI3aHA C BHIOpOCAMHU 3arpsi3HSIOIIMX BEIIESCTB B aT-
Mocdepy, He3aBUCUMO OT BPEMEHHU BBOJIa MX B JCHCTBUE JOJIKHBI OBITh
OCHAIIIEHBI COOPYKEHUSIMHU, 000PYIOBAHUEM U aIMapaTypoil Il OUYUCTKHU
BBIOPOCOB B aTMOC(epy M CpeJCcTBaMU KOHTPOJIS 3a KOJIMYECTBOM U CO-
CTaBOM BBIOPAChIBAEMBIX 3arPsI3HIIONINX BEIIECTB.

JloOblua MOJIE3HBIX HMCKOMAEMbIX, B3PBIBHBIC PAa0OTHI, pa3MeEIlCHUE
Y SKCIUTyaTalus TEPPUKOHOB, OTBAJIOB, CBAJOK JOJKHBI MPOBOJUTHCS
C COOJIIOZIEHHEM TIPaBUJI TIO TMPEAOTBPAIIEHUIO U COKPAIICHUIO 3arpsi3He-
HUS aTMOC(EpPHOTO BO3JyXa CIOCOOaMH, COTJIACOBAaHHBIMHU C OpraHaMH,
OCYIIECTBJISIOIIMMHU TOCYJIapCTBEHHBIN KOHTPOJIb 3a OXpaHou arMocdep-
HOT'O BO311yXa.

Pa3MellieHue B HaCENEHHBIX MYHKTaX TEPPUKOHOB, OTBAJIOB, CKJIAIU-
pPOBaHME MPOMBIIIJIECHHBIX OTXOJOB, MPOU3BOJCTBEHHOI'0, OBITOBOTO MY-
copa U JAPYrUX OTXOAOB, SIBJSIOIIMXCS UCTOYHUKAMU 3arpsA3HECHHS] aTMO-
chepHOTO BO3AyXa MbUIbIO, BPEAHBIMU Ta3000pa3HbIMU M JIYPHO MAaXHY-
IMMU  BellecTBaMHu, 3amnpemaercs. CKUraHue yKa3aHHbBIX OTXOJO0B
Ha TEPPUTOPUU MPEANPUITUNA, YUPEKICHUM, OPraHU3aLNI U HACEIEHHBIX
IIYHKTOB TaKXe€ 3ampeniacTcsi, KpoMe CIy4daeB, KOrJa CHKUTAHHE OCYy-
IIECTBIISIETCSI C UCITIOJIb30BAHUEM CIICITMATIbHBIX YCTAHOBOK IPHU COOJIIOIe-
HUM TPEOOBAHUN MO OXpaHe aTMOC(HEPHOTO BO3/1yXa.

IIpaBusa yctaHoBJIeHHS NIPeAeJbHO T0NMYyCTUMBbIX BbIOpocoB (I1/IB)
U BPEMEHHO COrJIacOBaHHbIX BbIOpocoB (BCB)
BpPeAHBbIX BelIeCTB B aTMoc(epe

[Ipenensno pomyctuMmsblii BeiOpoc (I1JIB) siBisieTrcsi Hay4yHO-TEXHHU-
YECKMM HOPMAaTHWBOM, YCTAHABIMBAEMbBIM JJISl KaXKJIOTO KOHKPETHOTO MC-
TOYHHUKA 3arpsi3HEHUS aTMOC(Ephl MPU YCJIOBUHU, YTO BBIOPOCHI BPEIHBIX
BEILIECTB OT HETO M BCEW COBOKYITHOCTH MCTOYHUKOB TOpPOJa WIH JPYTrOro
HACEJICHHOTO MYyHKTa C YYE€TOM MX PACCEMBAHUS W MPEBPAILCHUS B aTMO-
chepe He co3MaayT MPU3EMHON KOHIICHTPAIUH, TIPEBBIIIAIONIEH YCTaHOB-
JICHHBIE HOPMAaTHUBbI Ka4eCTBA OKpYXkarolie cpeapl. IIlpu atom nmox Hop-
MaTHUBAaMM KauyeCcTBa OKPYKarOUIEH Cpelibl MPUHUMAIOTCS MPEIETbHO J10-
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MyCTUMBbIE KOHIICHTPAIIMU BPEIHBIX BEIIECTB B aTMOCHEPHOM BO3AYyXe
HaceneHHbIX MecT (ITJIK,;).

B Tex cnydasx, koraa Ha JaHHOM NPEANPUSITAN WIHA TPYIIE Npeanpus-
TUH, PaCIONIOKEHHBIX B OAHOM paiione, Benuuunbl [1/IB o npuunnam o0b-
EKTUBHOTO XapakTepa HE MOTYT ObITh JOCTUTHYTHI B HACTOSIIEE BpeM,
IO COTJIACOBAHMIO C OpraHamu ['OCKOMIHUApOMETAa JNOJKHO TUIAHUPOBATHCA
MOATAITHOE, C YKa3aHWEM MPOJOJLDKUTEIBHOCTH KAXKJIOrO 3Tara, CHUKEHUE
BBIOPOCOB OT JCHCTBYIOIIMX MPEANPHUSATHI A0 BEIWYUH, 00CCIICUUBAIOIINX
coomonienue TTJIK. ITpu 3ToM BeTUYMHBI BPEMEHHO COTJIaCOBAaHHBIX BHIOPO-
coB (BCB) momxHBI yCTaHABIMBATHCS C YYETOM 3HAYEHHUM BEJTMYUH BHIOPO-
COB, JIOCTUTHYTBIX NPEANPUATHASIMH C HAWITYUYIIEH (B YaCTH OXPaHbl MPUPOI-
HOM CpeJibl) TEXHOJIOTUEN JAHHOTO MPOU3BOJICTBA.

Bemuuunsl [1]IB 1 BCB yctaHaBimBaroTcs sl OTAEIbHBIX UCTOYHH-
KOB B I'PaMMax B CEKyHIy W B TOHHax B rof. B ciydae HEBO3MOXHOCTH
yCTaHOBJIEHUS 111 ICTOUYHHKOB BCB Ha ypoBHE mepeioBbIX MPOU3BOJICTB
YIIOJJHOMOYEHHBIE OpTraHbl JOJLDKHBI MPEIYCMOTPETh B YCTAHOBICHHOM
MOPSIIKE YMEHbIIIEHNE 00beMa MPOU3BOJICTBA, 3aKPBITUE WJIU BBIBOJ COOT-
BETCTBYIOIIMNX MPEANPUITUNA UIIU OOBEKTOB.

Hapsny ¢ ycranoBnenuem I1/IB 1 BCB 111 OqMHOYHBIX HCTOYHUKOB
B pe3yJibTaTe CyMMHpPOBaHMs ycTtaHaBiauBaroTca 3HaueHus [1]IB u BCB
U1 TPENIPUATHA U KOMIUIEKCOB B uenom. Ilpu ycranosienuun I[1/1B
u BCB 111 ICTOYHUKOB JTOJKHBI YUYUTHIBATHCS (POHOBBIE KOHIICHTPAIIMU
3arpsi3HEHUN B aTMOC(PEepHOM BO3AyX€, (PAKTUUECKH CO3IaHHBIE OCTaJb-
HBIMH UCTOYHUKAMM CBOETO M JIPYTUX MPEANPUATHN TOPOJia U MPOMBIIII-
JIEHHOTO parioHa. @OHOBBIE KOHLIEHTPAUNHN YCTAHABIUBAKOTCS MO TAHHBIM
HaOmroneHu cetu OOIIErocy1apCTBEHHOM CIy>»KObI KOHTPOJISI 32 COCTOSI-
HUEM aTMOC(depbl TUOO0 OMPEACIISIIOTCS PACYETHBIM ITyTEM.

Bennuunsl [1/IB 1 BCB yTBepx)maroTcss B mOpsiKe, YCTAHOBICHHOM
CIICIIUAJIBHO YIOJHOMOYEHHBIMUA TOCYIapCTBEHHbIMU oOpraHamu. llepe-
CMOTp HUX IPOU3BOJUTCA B CJIIy4ae WU3MEHEHUS MOIIHOCTH, TEXHOJOTHH
MPOU3BOJACTBA, peXrMa padOThl MPEANPUSATHS, HO HE PEXKE OJIHOrO pasza
B 1Tk JieT. Bennuunsl 11/IB u BCB onpenensiroTcst mytem pacuera 3a-
IpsI3HEHUS aTMochepbl BPEIHBIMH BBIOPOCAMHU U3 OTJICIBHOTO MCTOYHHMKA
WU TPYNIIBI KCTOYHUKOB, ONPEACIICHUS PACUYECTHOU KOHUEHTPAIUH 3TUX
3arpsSI3HEHUN B MIPU3EMHOM CJIO€ aTMOC(Ephl U COMOCTABIICHUS MOJTYYCH-
HBIX JIaHHBIX C MOPEICIbHO JOMYCTUMBIMM KOHIEHTpALUSIMHU MPUMECEN
B aTMOC()EpPHOM BO3/JyX€ HACEJICHHBIX IMYHKTOB. PacdeThl NpoBOIATCS
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C YUYETOM METOAMKH HOPMHUPOBAHHUS MPOMBIILUICHHBIX BHIOPOCOB B aTMO-
chepy («Metonuka pacyeTa KOHIIGHTPAlMi B aTMOC(EPHOM BO3IyXE
BpEIHBIX BEILIECTB, COAEpKaIIuXcsi B BeIOpocax npennpusituit, OHJI-86»).

[IpakTHYeckaa pa6éoTa 2
Memoduka pacuema
npede/sibHO A0NYCMUMO020 8b16POCA U €20 pacceusaHus

Bemnmunna C,,, 1 BbeIOpoca HarpeTroil ra3oBO3AYIIHOM CMECH
13 OJMHOYHOTO MCTOYHHKA C KPYTJIBIM YCThEM OMpeAesieTcs o popmyie:

AMFwrm

H2 AT

riae A — ko3hPUIMEHT, 3aBUCSIINN OT TeMIepaTypHOU cTpaTh(UKaAIIUN
atMocdepsr;

M — mMacca BpeaHOTO BEIIECTBa, BbIOpachiBaeMoro B aTMochepy
B €IUHUILY BpeMeHHU (T/c);
F ——0e3pa3mepHbiii KO3DPUIIMEHT, YIUTHIBAIOIINNA CKOPOCTh OCe/a-

HUSI BPEIHBIX BEIIECTB B aTMOC(HEPHOM BO3/IYXE;

m U n — K03 (PUIMEHTHI, YUYUTHIBAIOIINE YCJIOBHUS BBIXOJIa Ta30BO3-
IQYIIHOW CMECH U3 YCThsl MICTOYHUKA BHIOpOCA;

H (M) — BbIcOTAa UCTOYHMKA BBIOpOCA HaJ YPOBHEM 3€MJIU
(1711 HA3eMHBIX UICTOYHUKOB MIPU pacyeTax MPUHUMAETCS = 2 M);

1 (Z) — Oe3pa3mepHbiil KO3)PUIHUEHT, YUUTHIBAIOIINUN BIUSIHUE pe-
abeda MECTHOCTH;

AT (°C) — pa3HOCTh MEXIy TEeMIEPaTypoil BHIOpaChIBAEMOI Ta30BO3-
TYIIIHOM CMECH U TEMIIEPATYPOU OKPYKAIOIIETO aTMOC(HEPHOTO BO3AYXa;

V, (M/c) — pacxoj ra30BO3AYIIHON CMECH, OIIPEAeIIsieMbli TT0 popMyie

xD?
Vi =——wp,
4
rae D (M) — nuameTp ycThsi HCTOYHUKA BBIOpOCA;
W, (M/c) — cpenHsis CKOPOCTh BBIXOJIa Ta30BO3AYIIHOM CMECH

U3 YCTh UCTOYHHKA BhIOpOCA.
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3aganue

BoixJjionHbIe Ta3bl NPEANPUSITHST BEIOPACHIBAIOT B aTMOCdeEpy, IIe TEM-
neparypa Bo3ayxa pashHa T, = 21,4 °C, uepe3 N apiMoBeix Tpy0 (N =1),
uMermux BoicoTy H = 7 M u npsamoyroisHoe ycTbe juymHod L =0,5 (M)
v mmpunoi B = 0,4 (M). Temneparypa BoiOpacbiBaeMbIx razoB T.=75 °C,
CpeIHSsIsl CKOPOCTh BBIXO/Ia Ta30BO3AyIIHON cMecu W = 14 (m/c).

Konnertparus C (r/M°) BBIOpAchBaeMBIX B aTMocepy BpPEIHBIX Be-
IIECTB, OMpEAeSICHHas AKCIepUMeHTalnbHo, cooTBeTcTBYeT: C(CO) = 3,630;
C(NO,) =0,085; C(50,)=0,380; C(NH3)=0,2. ®oHOBbIE KOHIICHTpAIUX
10 BCEM BhIOpAChIBAEMbIM BEILIECTBAM PaBHBI HYJIIO.

N=1,A=200,F =1 (a11 Bcex BapuaHTOB)

Heobxoaumo:

1. Paccuntarh MakcHMaJIbHbIE TMPU3EMHBIC KOHIICHTPAIIUH BPEIHBIX
BEILIECTB, IPUCYTCTBYIOIIUX B BRIOpOCAX.

2. Onpenenuth (paKTUYECKUIl MACCOBBIN BHIOPOC M BpeIHBIX BEIIECTB
1o KoHieHTpausiM C BbIOpachIBA€MbIX BEIIECTB.

3. Paccuutats I1/IB mo BceM KOMIIOHEHTaM U COINOCTAaBUTH C (haKTU-
YECKUM MACCOBBIM BBIOPOCOM M COOTBETCTBYIOIIUX BPEIHBIX BEILIECTB.

4. O00cHOBAaTh HEOOXOJIMMOCTh YCTAaHOBKH TIa30yJIaBJIMBAIOIIETO
Y Ta3004YUCTHOTO 000PYI0OBaHHUS.

5. OnpenenuTh paccTOSTHUE OT UCTOYHHMKA BbIOpoca (TpyObl) 1o ocu
¢dakena, Ha KOTOPOM JIOCTUTAETCS MaKCUMaJlbHas MPU3EMHas KOHIICHTpa-
IS BPEIHOTO BEIIECTBA.

6. Onpenenuth NpHU3eMHbIE KOHIIEHTpalmu BpeaHoro BemiectBa (CO)
Ha Pa3JIMYHBIX PACCTOSIHUSX OT UICTOYHUKA BBIOPOCOB B aTMOchepy (TpyOsl).

7. IlpencraButh Tpaduyuecku M3MEHEHUE KOHIIEHTPALMU B 3aBUCUMO-
CTH OT PACCTOSIHHSI OT UICTOYHUKA.

KonmpoawsHble gonpocul

1. Kakue mepornpusatust mo oxpaHe arMoc(pepHOro BO3yXa IOJKHBI
OCYIIECTBIISITHCA MPHU PA3MEIIEHUH, BBOJIE B JIEMCTBUE HOBBIX WJIM PEKOH-
CTPYUPYEMBIX IEUCTBYIOMINX MPEATIPUATHN?

2. Kakoe caHUTapHO-TUTHEHUYECKOE TPEOOBAaHUE [IOJKHO BBINOJ-
HATHCS TIPU BBOJIE B DKCIUTYaTAIlMK0 HOBBIX U PEKOHCTPYUPYEMBIX NpEI-
OPUSATHI, COOPYKEHUN U APYTUX OOBEKTOB, MPU COBEPILICHCTBOBAHUU CY-
MIECTBYIOIIMX W BHEJAPEHUH HOBBIX TEXHOJOTMYECKHX IMPOILIECCOB U 000-
pyAOBaHUs?
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3. Kakue meponpusiTusi JOJKHBI OCYHIECTBISATHCS HA MPEANPUATHSIX,
JESTEILHOCTh KOTOPBIX CBSI3aHA C BBHIOpOCAMU 3arpsi3HSIIONIMX BEIIECTB
B aTMochepy?

4. B kakux ciay4dasx yCTaHaBJIMBAIOTCS HOPMAaTHMBBI BPEMEHHO COTJia-
coBaHHbIX BbIOpocoB (BCB) BpenHbIx BemiecTB B atMochepy?

5. Kakue TtpeboBaHUs MPEABSABISIIOTCS K MPEANPUSITUIO IPU YCTAHOB-
nenun HopM 11/IB?

6. Kakue nmanHble NpUHUMAIOTCS 32 OCHOBY IPHU YCTAHOBJIEHUU HOP-
matuBoB BCB?

7. Kakum o6pazom ycranaBnuBatotrcs Hopmatussl [1JIB u BCB?

JlabopaTopHas pao6ora 2
BausiHue XuMu4ecKux eeujecma Hda 8bI1H#CU8AEMOCMb
u hyHKYyuoHa1bHble nokazameau Daphnia magna
(Cladocera, Crustacea)

B ycloBHSX TIIOOAJIBHOTO TEXHOIEHHOI'O 3arpsi3HEHUs, BEIYILIErO
K SKOJIOTHYECKOMY HEOJIarornoay4ui0 BHYTPEHHUX BOJOEMOB, OCOOEHHO aK-
TyaJIbHbIM CTAHOBUTCS M3yUEHHUE BIUSHUS TKEIBIX METAIJIOB HA (DU3HOJIO-
IrMYECKUe U OMOXMMUYECKUE TIOKA3aTeIN BOJIHBIX OECII03BOHOYHBIX — BaX-
HOTO 3BeHa Tpoduueckux cereid. HecMOTps Ha TO, YTO MHOTHE TSKENbIE
MeTaJlIbl (Takue, kKak Cu 1 Zn) — HE3aMEHUMbIE MUKPOAJIEMEHTBI, PUCYT-
CTBYsI B U30BITKE, OHM TOKCHYHBI JJIS1 )KUBBIX OpraHn3mMoB. DOHOBBIE KOH-
nentpanuu Cu, Cd 1 Zn B npupoaHbIX BoAax o0b4HO He npeBbimatot 0,001;
0,01 u 0,2 Mr/a cooTBeTcTBeHHO. OJTHAKO B pe3yJbTaTe TEXHOTEHHOTO 3a-
I'PSA3HEHHS] OHU MOT'YT BO3PAcTaTh A0 HECKOJIBKMX MUJUIMTPAMMOB Ha 1 1.

[lectunuabl — coOUpaTENbHBIN TEPMUH, BKIIOUYAIOMINI XUMUYECKUE
COCIMHEHUS PA3JIMYHOIO CTPOEHUS U MPUMEHsIEeMbIe JIsi OOpbObI C Bpei-
HBIMU OpraHU3MaMU B CEJIbCKOM M JIECHOM XO35IMCTBE, 3[paBOOXPAHEHUH,
OPOMBINUIEHHOCTH W Jip. [lecTUIuabl SIBISIOTCS OCHOBHBIM CPEJICTBOM
3alUTHl PACTEHUH, )KUBOTHBIX, PA3JIMUHBIX MAaTEPUAIOB OT MOBPEKACHUMN
pa3HOOOpa3HbIMU OpraHu3Mamu. lIpuMeHeHne mNnecTUIUAOB HAHOCUT
OTPOMHBIN BPEJl OKPYXKAIOLIEH Cpelle 3a CUET COAEPKAILINXCSA B HUX COJIEH
Meau U apceHubl. [lecTUIuapl MonaaaT B BOJOEM TaKKE B pe3yJbTaTe
cOpoca OTXOJI0B MPEANPUATUNA, MPOU3BOASIIINX 3TH XUMHUYECKUE COEIU-
HeHusa. OcoOEHHO OOJIBbIIIYI0 OMAacHOCTh MPENCTABISIET HEPETryJIUpPyeMoe
nmomnajaHue MECTUIMIOB B BOJIOEMBI B pe3yJibTaTe CTOKAa ¢ 00pabOTaHHBIX
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TEPPUTOPUIN C TaJIbIMU WIH JOXKJIECBHIMH BOJIaMH, & TaKXK€ BO3AYUIHBIMU
TEYEHUAMH, aTMOCHEPHBIMHU OCAIKAMU Y MUTPUPYIOITUMHU KUBOTHBIMH.

B ocTpbix ombITax OCHOBHBIM IMOKAa3aTEJIeM TOKCUYHOCTH SIBIISIETCSA
rudesib OpraHu3MoOB, a B HEKOTOPBIX CIydasX U3MEHEHHE MOBEACHUS KU-
BOTHBIX (JBUratelibHasi AKTHUBHOCTb, AKTUBHOCTb JbIXaHUS, PEAKLIHS
Ha KOPM U JPYTU€ BHEIIHUE pa3fipakutenn). Tak, Hampumep, HU3IINUE pa-
KOOOpa3HbIe MpU BO3AECUCTBUU (POCHOPOPraHUYECKUX MECTULIUIOB CY10-
POKHO TOJAEPTrUBAIOT AaHTCHHAMH, BPAIIalOTCs BOKPYT CBOEH OCH, HU3MeE-
HAIOT TpaekTopuio aBuxkeHus. Kpome toro, dhochopoprannueckue coeau-
HEHHUS, OTHOCSIIIMECS K S/1aM HEPBHOIAPAIUTHUYECKOTO JICVCTBHUSI, BBI3bI-
BalOT y TUJIPOOMOHTOB CXOXHE CHMITOMBI OTpaBJICHUS: BO30YXKICHUE,
PacCTPONCTBO KOOPAMHALIMM JABUKECHUS, TTapainy.

st pabotsl HeoOXoauMo: KynsTypa nadbuuit Daphnia magna (Cla-
docera, Crustacea); 9 MepHbIx cTakaHoB Ha 50 MJ; OTCTOSHHasi a’pUpO-
BaHHas Boja; CuSO, (1 %); ®OC (xapbodoc) (1 %); mUneTku XuMude-
ckue Ha 10 mur; MmepHbIM HIIMHAP HA SO M1 — 2 IIT.; TANETKA JJ1s OTJIOBA
nadHUM UK METbHUYHBIN Ta3, MepHbIN cTakad Ha 100 mu1 — 2 mT.

3amanme: CpaBHUTH BBDKMBAEMOCTh padykoB B pacTtBopax CuSO,
1 ©OC. OTMETUTH HATMYKUE CUMIITOMOB OTPABIICHUS.

Memooduka uccs1edosaHus

B nannoit pabote TpeOyeTcs mMpoBeCTH HAOIIOJCHHUE 3a MOBEICHUEM
nadHui npu octpoM oTpasieHun pactBopamu CuSO4 u ®OC B pa3HbIX
KOHIICHTpaLHUsX.

[IpuroroBsTe 4 ONBITHBIX pacTBOpa sl Ka)XIOr0 M3 TOKCHUKAHTOB,
nyTeM pa3egeHus ¢ marom 10 u3 1 % marounoro pactBopa. s kaxao-
ro pa3BelICHHUs] paccuMTaiTe KOHLEHTpauuto B Mr/ia. Matounsiid (1 %)
pacTBOp TOTOBHUTCS HA AUCTWIUIMPOBAHHOW BOJE, a BCE IOCIEIYIOIINE
pa3BelcHUs — Ha OTCTOSTHHOW a3pUPOBAHHOM BOJIE.

B crakaH4uK ¢ OIpenesieHHON KOHIIEHTPAIMel BEIIECTBA IOMECTUTH
no 2-3 ocobu naduuii. [lapanieabHO MOMECTUTh PAYKOB B CTAKaH C OT-
CTOSTHHOW a3pHUpPOBAHHON BOAOM (KOHTPOJIbHBIN BapuaHT). OTMETUTH Bpe-
Ms HadaJia skcriepuMenTa. HaGmronas 3a moBeaeHueM daHUN B OMBITHBIX
COCyZlaX, OTMETUTh BPEMs MOSIBJICHHUS CHMITOMOB OCTPOIO OTPABJICHUSA:
YBEIIMYECHUE JBUTATEIIbHON AKTUBHOCTH, HAPYIICHUE TPACKTOPHUM M Xa-
paKkTepa IBWKEHUsS, BPALICHHE BOKPYI CBOEH OCH, OTPAHUYECHUE JIBUTA-
TEJIbHON aKTUBHOCTH M THOEIb dKUBOTHBIX.
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CpaBHuUTh NoBe/ieHHE AadHUNM B OMBITHBIX PACTBOpPax M B KOHTPOJIE.
[IpoBecTu cpaBHEHHE BpeMeHU rudenu mexay Daphnia magna B pa3HbIX
KOHIIEHTpALUSIX U B Pa3HbIX TOKCUKaHTax. OGopMUTh TaOIUILy U MPOTO-
KoJI 3aHsTHs. ClienaTy BBIBOIBI.

Tabmuna 5

Iloseoenue oaghnuii 6 onvimuvlx pacmeopax u 6 KOHmMpo.Jie

HaszBanue TokcukanTa

10 MunyT

20 MUHYT

30 MUHYT

45 MUHYT

No pazBenenus
C (mr/m)

KOHmPO./leble 80NpoOCkI

1. B uem 3akmouaercs omacHOCTh npeBbiieHus 1IIK mo Tsxenbim
METaJUIaM U NECTULMAAM ISl OKPYKAOIIEH Cpeabl?
2. HazoBuTe cuMnTOMBI OTpaBiICHUS Ja(HHUI ECTUIIATAMH.
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TEMA 3. IlpeaeibHO AONYCTUMbIE COPOCHI
(HopMaTHBBI AONTYCTUMbIX COPOCORB)

B cootBerctBum co cr. 1 denepanbroro 3akona ot 10.01.2002 Ne 7-D3
«O0 oxpaHe OKpYyXarlollel cpeabl» HOPMATHUBBI JOMYyCTUMBIX COPOCOB Be-
1IECTB, B TOM YHCJIC PAJMOAKTUBHBIX, UHBIX BEIIECTB U MUKPOOPTaHU3MOB
(HOpMAaTUBBI AOMYCTUMBIX COPOCOB BEIIECTB U MUKPOOPTaHHU3MOB) — HOP-
MaTHBbI, KOTOPbIC YCTAHOBJICHHI JIsl CYObEKTOB XO3IMCTBEHHOM U UHOM Jie-
ATEJIBHOCTH B COOTBETCTBUU C MOKA3aTEISIMH MACChl XUMHUYECKUX BEILIECTB,
B TOM YHCJIE PAJMOAKTUBHBIX, NHBIX BELIECTB U MUKPOOPTaHU3MOB, JOITY-
CTUMBIX JIJII TOCTYTUICHUSI B OKPY>KAIOILYI0 CPEAY OT CTAlMOHAPHBIX, MEpe-
JIBIKHBIX M MHBIX HCTOYHHKOB B YCTAHOBJICHHOM PEXHUME U C YYETOM TEX-
HOJIOTUYECKUX HOPMATHUBOB, U MPHU COOJIIOICHUN KOTOPBIX 00€CTICUNBAIOTCS
HOPMATHBBI KQUE€CTBA OKPYKAIOLLIEH CPEIBL.

Meroanka pa3pabOTKM HOPMATHUBOB JIOIYCTUMBIX COPOCOB BEILIECTB
U MUKPOOPTaHU3MOB B BOJHBIC O0BEKTHI 17151 Bojomnosb3zoBateneit (HIC)
HE IMpeaycMaTpuBaeT pa3pabOTKy HOPMATHUBOB JIOMYCTUMBIX COpPOCOB
TUISl PaIMOAKTUBHBIX BEIIECTB.

Bennunnael HJIC onpenensarorcs ucxoas U3 HOPMATUBOB KavyeCTBA BO-
16l BOMHOTO 00bekTa. Eciim HOpMaTHBBI Ka4eCTBA BOJIBI B BOJHBIX O0BEK-
Tax HE MOTYT OBbITh JOCTUTHYTHI M3-3a BO3JCHCTBUS MPUPOAHBIX (PaKTO-
POB, HE MOAAAOIINXCA PETYIUPOBaHUI0, TO BennunHbl HJ/[C onpenensror-
CS UCXOJSl U3 YCJIOBUH COONIONEHUS B KOHTPOJIBHOM MYHKTE (CTBOpE)
c(hopMUPOBABIIETOCS TPUPOTHOTO (DOHOBOT'O KAYECTBA BO/IBI.

HopmupoBanue kauecTBa BOJBI OCYIIECTBISIETCS B COOTBETCTBUH
¢ GU3NUYECKUMH, XUMUYECKUMH, OMOJIOTUYECKUMU (B TOM YHUCIE MHKPO-
OMOJIOTHYECKUMU Y TIApa3UTOJIOTHYECKUMH) U MHBIMU TIOKa3aTeJsIMU CO-
CTaBa U CBOMCTB BOJbI BOJIHBIX OOBEKTOB, OMPEACIISIIOIIMMU PUTOIHOCTD
e€ i1 KOHKPETHBIX IIeJIeHl BOJOIMOIb30BAHUS W/UIU YCTOMUMBOTO (DYHK-
[MUOHUPOBAHUSL DKOJOTMYECKOW CUCTEMBI BOJHOIO OOBEKTa B COOTBET-
ctBun co cr. 20 u 21 ®epepanpHoro 3axkoHa ot 10.01.2002 Ne 7-®3
«O0 oxpaHe OKpYXKaIOIIEeH Cpeabl» ¢ yUETOM MEepPEUHs 3arpsA3HSIOIINX Be-
IIECTB, B OTHOIIEHUU KOTOPBIX MPUMEHSIOTCS MEPBI TOCYIAPCTBEHHOIO
pEryJIMpOBaHUs B 00JaCTH OXPaHbl OKPYXKAIOUIEH CPedbl, YTBEPKICHHOTO
pacnopsbkeHueM npasutesibeTBa Poccuiickont ®@enepamuu ot 08.07.2015
Ne 1316-p (Cobpanue 3akoHomarenscTBa Poccuiickoit ®@enepanun. 2015.
No 29, cT. 4524).
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HopmaTuBbl kauecTBa BOJIbI pa3padbaThIBAIOTCS AJI YCIOBUN MUTHEBO-
ro, XO035MCTBEHHO-OBITOBOTO M PBHIOOXO3UCTBEHHOTO BOJOIOIL30BaHNUA,
ONPENEIAEMBIX B COOTBETCTBUM C JEUCTBYIOIIMM 3aKOHOIATEIbCTBOM.

HopmaTuBbl kauecTBa BOABI BOJHOTO 00BEKTA BKIIOYAIOT:

- o0mme TpeOoBaHUSI K COCTaBYy U CBOMCTBAM MOBEPXHOCTHBIX BOJ
JUISL PA3JIMYHBIX BUJOB BOJOMNOJIB30BAHUS;

- IepeueHb npeAenbHo nonyctumbix koHueHtpauuii (IIJK) Bemects
B BOJIE€ BOJIHBIX OOBEKTOB MUTHEBOTO U XO3AMCTBEHHO-OBITOBOI'O BOJO-
MOJIb30BAHUS;

- HOpPMaTHBBI Ka4€CTBA BOJIbI BOAHBIX 00OBHEKTOB PHIOOXO3SIMCTBEHHOTO
3Ha4YeHUs, B TOM uncie Hopmatusbl [I/IK BpeaHbIX BemecTs B BOgax BOJ-
HBIX OOBEKTOB PhIO0XO35MCTBEHHOTO 3HAYCHUSI.

[Ipu cOpoce CTOYHBIX, B TOM YHUCJIE APEHAXKHBIX, BOJ B BOJHBIE 00b-
€KThI, HCTIOJIb3yEeMbIE JIJIS 1IeJIeil MUTHEBOT0, X03IMCTBEHHO-OBITOBOTO BO-
JOCHA0XEHUS, a TAKXKE JJISI PEKPEAMOHHBIX 11€JIeH, TUTUEHUYECKUE HOP-
MaTHUBBl XUMUYECKUX BEIIECTB U MUKPOOPTaHU3MOB JOJIKHBI COOIIOATh-
CA B MAKCUMAJIBHO 3arpsA3HEHHOM CTPYE KOHTPOJIBHOTO CTBOPA Ha PacCTo-
SHUU (Ha BOJIOTOKaX — HIIKE IO TEUCHHIO, Ha BOJOEMax M MOPSAX —
Ha aKBaTOpHH B paauyce) He naiee S00 MeTpoB OT MecTa cOpoca CTOUHBIX,
B TOM YMCJIE TPECHAXKHBIX, BO/I.

ITpu cOpoce CTOYHBIX, B TOM YHCJIE APEHAXKHBIX, BOJ B BOJHBIE OOBEK-
ThI PIOOX035MCTBEHHOIO 3HAYEHHUS] HOPMATHBBI KaU4€CTBA BOJ| WJIH UX TPU-
POJIHBIE COCTaB M CBOMCTBA JIOJKHBI COOJIOJIaThCS B MAKCHUMAJIBHO 3arpsis-
HEHHOM CTpye KOHTPOJIBHOTO CTBOpA Ha PAacCTOSTHUU (Ha BOJOTOKaX — HHU-
e M0 TEYEHHUIO; Ha BOJIOEMAX U MOPSX — HA aKBaTOPUU B paJnyce) HE Aa-
nee 500 MeTpoB OT MecTa cOpOoca CTOYHBIX, B TOM YUCIIE APEHAXKHBIX, BOJ.

B ciiygae 0IHOBpEMEHHOT'O MCIOJIL30BaHUS BOJHOTO OOBEKTA WU €T0
Y4acTKa I PA3IUYHBIX HYK]I U1 COCTABA U CBOMCTB €0 BOJ IPUHUMAKOT-
cs1 HauboJiee )KECTKHME HOPMbI KaueCTBa BOJIbI U3 YHCJIA YCTAHOBJICHHBIX.

Benmumuunsr HI[C pa3pabaTbiBatoTCsl M yTBEPKIAIOTCS JJIs1 JEHCTBYIO-
IUX W TMPOCKTUPYEMBIX OpraHu3aluii-BOAONOJIb30BaTeNel. Pa3paboTka
BenmmunH HJIC ocymiecTBisieTcsi Kak opraHu3aluen-BOJONIOIB30BATENEM,
TaK U MO €ro NOPYUYECHUIO MPOCKTHOW WJIM HAYYHO-HUCCIIEI0BATEIbCKONU Op-
ranu3anue. Eciam  QakTuueckuil cOpoc JeMCTBYIOIEH opraHu3a-
IUHU-BOJOMIOIB30BaTesl MeHblne pacuetHoro HJIC, To B kauectBe HJIC
npuHuMaetcs (aktuyeckuilt copoc. IIpu s3Tom dakTuueckoe copep:kaHue
3arpsi3HSAIONIAX BEIIECTB B CTOYHBIX, B TOM YHUCIIEC APEHAXKHBIX, BOJAX
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oTpeeNsieTCs] Kak MaKCUMaTbHOE 3HAYCHUE KOHIICHTPAIIUH 32 TTOCISTHUN
KaJIeHJIapHbIi roja 6e3aBapuitHoit paboTel npeanpustus. HIC paspabdbarsi-
BAIOTCA U YTBEPKIAKOTCA HA S JIET.

IIpakTU4eckoe 3aHATHE 3
Pacuem Hopmamueos II/]C 3az2psa3Halowux eeujecma
6 800JHbIE 006EKMbI

Bce pacuerst HJIC npoBoasitcs cornacHo «MeTonuke pa3pabOTKU
HOPMATHUBOB JIOMYCTUMBIX COPOCOB BEIIECTB U MUKPOOPTAHU3MOB B BO/I-
Hble OOBEKTHI I BOJOIOIb30BaTenel» (mpuka3 Mwunuctepcta [IPP®
ot 17.12.2007 Ne 333).

1. Pacuer HopmatuBoB IIJIC OTI€IbHOTO BBINTYCKA CTOYHBIX BOJI €CTh
MMPOM3BEACHUE PACX0/Ia CTOYHBIX BOJ (Ms/qac) Ha JONyCTUMYIO KOHIIECH-
Tpaluio 3arpsa3uaroniero semectna Cyy, (r/M):

Hopmarus IIJIC = q - Cryyc. (1)

B a10ii popmyne BenmnurnHa  — pacxXoj] CTOYHBIX BOJ — MPUHUMAET-
Cs IO JAHHBIM BOJOTOJIB30BATEINS, 4 BEIUYUHOM, KOTOPYIO HAM HaJI0 pac-
CUUTATh, ABIACTCH C .

2. Ina pacuera Cyyc CyIIECTBYIOT ABE (DOPMYJIBI B 3aBUCUMOCTH OT
KOHCEPBATUBHOCTU (KOHCepsamusHoe 8ewecmseo — Beuecmeo, He npe-
mepnesaroujee UsMeHeHUl 8 800€ 3a CYem XUMUUECKUX U 2UOPOSIOSULECKUX
npoyeccos) Beuiectsa. Urak,

a) ISl KOHCEPBATHUBHBIX BEIIECTB

Cruc = Cy + n(Cx — Cyp), ()
0) /1711 HEKOHCEPBATUBHBIX BEIIECTB
Crie = Gy + n(Cryprc - e — Cop), (3)

DI (K

Crix — IPENeNbHO NOIYCTMMAas KOHIEHTpAIHs 3arpsA3HAIOLIETO Be-
IIIECTBA B BOJE BOJOTOKA, F/M3;

C¢p — (QoHOBas KOHLIEHTpALMA 3arpA3HAIONIETO BEIECTBA B BOJOTOKE
BBIIIIE BBINTYCKA CTOYHBIX BOJI, F/M3;

k — xoa(dpumeHT HeKOHCEPBATUBHOCTH, 1/CyT;

t — BpeMst JoOeraHusi OT MeCTa BBIMyCKAa CTOYHBIX BOJI 10 PACYETHOTO
CTBOpA, CYT;

N — KpaTHOCTh OOIIEro pa30aBICHUs] CTOYHBIX BOJ B BOJIOTOKE.
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Konuentpanus Cg naercs no nanHeiM Pocruapomera, KOHIEHTpalus
C 3arpS3HSIONIETO BEIIECTBA B BOJE BOJOTOKA — ATO TaOJIWYHOE 3HA-
yeHue.

3. KpaTtHocTp 00miero pazoaBiaeHusl paBHa MPOU3BEICHUIO KPAaTHOCTH
Ha4vaJbHOTO pa30aBICHUS N, HA KPATHOCTh OCHOBHOT'O pa30aBIICHUS N,:

N = Ny N, 4
4. HayanpHoe pa30aBiieHHE PaCCUMTHIBACTCS B OMPEICICHHBIX CIyYasx:
- Ul HAIIOPHBIX COCPEIOTOYECHHBIX M PACCEHBAIOIINX BBINYCKOB

IIPH COOTHOLIEHUH CKOPOCTEN PEYHOU BOJALI V, U CKOPOCTH CTOYHBIX BOJ
W3 BBINTyCKA V.
Ve 24 -V, &)

- pU a0COJIOTHBIX CKOPOCTSIX MUCTEUYEHUSI CTPYU W3 BBIMYyCKa OOJIbIIE
2 m/c.

5. KpatHocTh HauanbHOro pa30aBi€HUS N, PACCUUTHIBAETCS MO METO-
ny H. H. JIammesa.

VY 3KoJI0Ta-nHXKEHEPA JOJKHBI UMEThCA CIEIYIOIIME UCXOJHbIE JaH-
HBIC: PacxoJl CTOYHBIX BOJ (, M/c; auameTp Bbiltycka dy, M; KOJWYECTBO
BBIITYCKOB Nj; CKOPOCTh TECUEHHs BOJBI B pEKE (B MECTE BBIIYCKa) V,, M/C;
rIyOrMHa peKU B MECTE PacloiokKeHHs Bblltycka H, M;

ANTOpUTM pacyeTa HayaJbHOrO pa30aBIICHUSI Mbl PacCMaTPUBATH
He OyJieM, OH OAPOOHO onucaH B «MeToAuKe pacyera...» U M0 yCIOBUIM
pPacCYETHOM 3a7a4U HE HYKEH.

6. PacdeT KpaTHOCTU OCHOBHOTO pa30aBIICHUS Ny, KOTOpas ONpeaes-
ercst mo merony B. A. ®posnosa u U. JI. Pogzumnepa.

st pacuéra TpeOyroTCs CIEAYIONINE UCXOAHbIE TaHHBIE: PACUETHBIN
pacxoj B BOZOTOKE B QOHOBOM cTBOpE, Q, M°/C; PACUETHBII PACXO CTOU-
HBIX BOJI B BBIITYCKE, (, M/c; CKOpPOCTb BOJOTOKA MPH PACYETHOM PacXoJe,
V¢p, M/C; TIIyOMHA BOJOTOKA IPU PacuyeTHOM pacxone, H, m; paccrosnue
OT BBIIIYCKA J0 KOHTPOJIBHOTO CTBOpa mo mpsamou, L, m; paccrosHue
OT BBIITYCKa 10 KOHTPOJIBHOTO CTBOpA 1o apsatepy, Lo, M.

AJITOPpUTM pacuera:

1. KpaTHOCTh OCHOBHOT'O pa30aBlIeHUs onpeessieTcs mo hopmyie:

n,=(q+vQ)q,
rae Y — Ko3(pPUUHMEHT CMEIIeHUs,  — PacxoJ CTOYHBIX BOJ, Q — pac-
YETHBIN pacxo BOAOTOKA (THAPOJOTHYECKHE JaHHBIE BOJIOTOKA).

Bnauasne HyHO HalTH KO3()PUIMEHT CMEIICHUS .
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2. KoadputineHT cmerieHus onpeaesercs mo hopmye:

9

T7Ie: O — KO3ghuyuenm, yuumuléaroujuti 2uOpasiuiecKue yCiosus 6 peKe

rae ¢ — Koagppuyuenm uzsunrucmocmuy (OTHOIICHUE PACCTOSHUS 1O KOH-
TPOJILHOTO CTBOpa 110 (hapsarepy (Ly) k paccrosguuro no npsmoi (L))
0= L(b/LH )
§ — KoagQuyuenm, 3asucsawun om mecma GblNYCKA CMOYHBIX B00
(mpu BeITTyCcKe y Oepera & = 1, mpu BBIMYCKE B CTpEkeHb peku & = 1,5);
D — koadduruent TypOyneHTHONH nuddysun, M/c.
Koagpuyuenm mypoyrenmnoii ougpghyszuu D ompenensiercss mo pas-
HBIM (popMyJiaM B 3aBUCUMOCTH OT CE€30Ha I'oJia:
- JUIsl lemHe20 épemeHu o Gpopmyie:
D = gVH/37n,,C’,
rje g — YCKOpEHHE CBOOOAHOTO nmajieHus, g = 9,81 m/c’;
Ny, — KO3 PUITMEHT IEPOXOBATOCTH JIOKA PEKH,
C — xodbduument IMlesu, m’/c, ompenmenseMmsiii mo (GopMyiIe
H. H. [TaBnosckoro
C=R’/n,,
rae R — ruapasnudeckuii paguyc noroka, M (R = H);
y=2,5n, — 0,13 — 0,75 VR -(\n,, —1);
- U151 3uMHe20 épemeru (TIeprojia Je0CTaBa)
D =gVR,,,/3710,,Crp»

rae Ryp, Ny, Cyp — NPUBEAECHHBIE 3HAYEHUS THAPABIMYECKOTO pajuyca
R;p, K02 duIenTa mepoxoBaTOCTH Ny, U Kodpdunuenra Illesu Cyy ;
R;, = 0,5H,

1,540,67
Ny = N[ 1+ (n/ ny) 7],

rjae n,; — Ko3(pPUIHMEHT MEePOXOBATOCTH HUKHEN TOBEPXHOCTH JIbJIA.
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KoaddurmeHT mepoxoBaTocTH BOJHBIX 00BEKTOB pa3inyaeTcs B 3a-
BUCHMOCTH OT THIIA U XapaKTEPUCTUKHU pyciia BOJHOTO 00bekTa (Tabut. 6).

TaOmuna 6

Koyppuyuenmot wepoxosamocmu 600HbIX 00b€KmMO8 N,

(maoauuya M. @. Ckpuonozo)

3HayeHHeE Ny,

YciaoBusa

0,025

EcTtecTBeHHBIE pyciia B BeChbMa OJIATONMPHUATHBIX YCIOBHSIX
(4ucThIe, IpsIMbIE, HE3aCOPEHHBIE, 3EMIISTHBIE CO CBOOOTHBIM
TEUCHHUEM )

0,03

Pycna nocTosiHHBIX BOJIOTOKOB PABHUHHOTO THIIA, PEUMY-
IIECTBEHHO OOJBIIUX U CPETHUX PEK B OJIArOMPUSATHBIX
YCIIOBUSIX COCTOSTHUSX JIOXKA U TEYCHUS BObI
[lepuonnueckue BOAOTOKH (OOJNIBIIINE U MAJIbIE) PU OUYCHb
XOPOIIIEM COCTOSTHUU ITOBEPXHOCTH M (POPMBI JIOXKA

0,04

CpaBHUTENIBHO YUCThIE PyCJIa MOCTOSSHHBIX PABHUHHBIX BO-
JIOTOKOB B OOBIYHBIX YCIIOBUSIX, U3BUIIMCTHIE, C HEKOTOPBIMU
HEIMPaBUIbHOCTSMHU B HAPABJICHUU CTPYH WM K€ MPSMBbIE,
HO C HEMPABWIBHOCTSIMU B pesibede AHa (OTMENH, TPOMOU-
HbI, MECTAMH KaMHH )

3eMJIsIHbIE pyCIia MEPUOANYECKUX BOJIOTOKOB (CYXHUX JIOTOB)
B OTHOCHUTEJILHO OJIArOMPUSITHBIX YCIOBUSIX

0,05

Pycna 6oyibIIMX U CpeTHUX PEK, 3HAUUTEIILHO 3aCOPEHHBIE,
V3BWJINCTBIE U YACTUYHO 3aCOPEHHBIC, KAMEHHUCTBIE, C HE-
CITOKOMHBIM TE€YEHUEM

[leproanueckue (IMBHEBBIE U BECEHHUE) BOJOTOKU C KPYTI-
HOTaJICYHBIM WJIM TOKPBITBIM PACTUTEIIBHOCTHIO JIOKEM
[ToitmMbI OOJIBIIIUX U CPETHUX PEK, CPABHUTEIHHO pa3paboTaH-
HBIE, TTIOKPBITHIE PACTUTEIBHOCTHIO (TPABOM, KYCTAPHUKOM )

0,067

Pycna nepuoauyeckux BOJOTOKOB CHIIBHO 3aCOPEHHBIE

Y U3BUJIUCTHIE

CpaBHUTENBHO 3apOCIINE, HEPOBHBIE, MIIOXO pa3padOTaHHbIE
MONMBI peK (MMPOMOUWHBI, KYCTAPHUKHU, JIEPEBHS C HATTMUHUEM
3aBOJIeH)

["aneyHo-BayHHbIE pycia TOPHOTO TUIIA C HEMPABUIBHOM
MOBEPXHOCTHIO BOAHOTO 3€pKajia

[Topo>KKUCThIE YUaCTKM PABHUHHBIX PEK

0,08

Pycna co cinabbiM T€UEHUEM U MOWMBI, 3HAYUTEILHO 3apOC-
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3HayeHune n,, YciaoBus

1me, ¢ OOJIBIIUMU TIIyOOKMMU TPOMOUHAMHU

BanyHHble, TOPHOTO THIIA PYCila C HENPABUIIBHOW ITOBEPXHO-
CTBIO BOJHOIO 3epKaJia (C JETAIMMH BBEpPX OpbI3raMu BOJIbI)
Pycna ropHO-BOJI0NIaAHOTO THNA C KPYITHOBAIYHHBIM H3BH-
JIMCTBIM CTPOEHUEM JIOXKA, MTEPEMNA/Ibl IPKO BBIPAKEHBI, U3-
0,1 BUJIMCTOCTh BEChMa CHJIbHAS

[ToMBI 3HAYUTENIBHO 3aPOCIINE, HO C PE3KO BBIPAKECHHBIM
KOCOCTPYWHBIM T€UCHHEM, 3aBOJISIMU U JIP.

Pycna 6osioTHOTO THNA (3apOCIU, KOYKH, BO MHOTMX MECTaX
MIOYTH CTOSTYas BoAa U Jip.)

[ToiiMbl ¢ OYEHBb OOJIBIIIMMU BOJIHBIMHU MIPOCTPAHCTBAMH,

C MECTHBIMHU YTTyOJeHUsIMU (03epaMH U Jp.)

0,133

KoaddumumeHT mepoxoBaToCTH HIKHEH IMOBEPXHOCTH JIbJIA B MIEPHOJ
JEe0CTaBa pa3indaeTcs B 3aBUCHMOCTH OT KOJWYECTBA JHEH JIeI0CTaBa
(Tabmn. 7).

Tabmnura 7

Koagppuuyuenm wepoxosamocmu nuscneit nogepxnocmu iv0a
ona nepuooa n1eoocmasa (no Il. H. benokonw)

Bpems n,
ITepsrie 10 gHel nenocTraBa 0,15...0,05
10...20-#1 neHp mocJe JeqocraBa 0,610...0,04
20...60-i1 nenp mocie JeaocTana 0,05...0,03
60...80-1 1eHb mocie JegocTaBa 0,04...0,015
80...100-# neHp mocie jJegocraBa 0,025...0,01

Takum 00pa3om, paccuuTaB Bce yKa3aHHbIE KO3(P(UIMEHTHl U KpaT-
HOCTB 00111er0 pa30aBieHus (B HALLIEM CIIy4ae), MOKHO HAUTH Cye.
Pacuer HopmaTuBoB I1/IC 3arpsa3Hsilomux BemecTs B BOAOTOK

ITo ycimoBusM 3a1a4u UMEOTCS CIIEAYIOIINE UCXOIHBIC TaHHEBIE.
BpinyCK CTOYHBIX BOJ MOCJIE OYUCTHBIX COOPYKEHUU B PEKY OCY-
HIECTBJISIETCS Y€pe3 BOJIOBHITYCK, PACIIONIOKEHHbBIN y Oepera.

33



Pacxon crounbix Boa q = 0,0061 M3/C, T.¢.= 21,96 M>/gac.

Paccrognue oT MecTa BhIIYCKa J0 Pacuy€THOTO CTBOpa 1o dapBarepy
npunumaeM Ly = 500 M, o npsamoii L, = 500 m.

COpoc nmpou3BOAUTCS 3a MpeeaMyd HACEeJIEHHOTO MyHKTa, BOJ03a00-
pPOB BOJIM3HU HET.

3a/1aHHBIC TUAPOJOTHIECCKHE JAaHHBIE BOAOTOKA:

pacueTHslit pacxox 0,20 m’/c,

cpennsis riyouna 0,5 M,

cpeansis ckopocTh Teuenus 0,18 m/c,

IEPOXOBATOCTH JIOKA peku N, = 0,05.

Kareropusi BomoTtoka — PbhIOOXO03SMCTBEHHBIN (3Hamb Kamezopuro
6000moKa HyJcHo 0as onpeoenerusi Cy,).

[To TeyeHuto ruIPOXMMUYECKUE TaHHBIC BOI0eMa BhIlIe cOpoca (¢oH,
peKa BBILIE CTOYHBIX BOJ (I/M)) (TabuL. 8).

Tabnuia 8
T'uopoxumuueckue oannvle 600oema evluie copoca
(¢pon, pexa eviuie cmouHwvIX 600 (2/M3))
Ne ITokxazarenu cBOMCTBA BOJ don Crounbie ITIK
II1 BOJbI
OO61ue TpeboBaHMs
1 | B3BelieHHbBIC BEIleCTBA 23,2 181,2 23,95
BIIK mosmH. 5,17 7,41 3

3apanue: npoussecty pacuer HopmatuoB I1/C. Pe3ynbTaThl pacue-
Ta 3aHECTU B TaOIMILy (Tad. 9).

Tabnuua 9
Peszynomamut pacuema H/[C
BemecTBo Ciyic HAC
B3BelieHHoe BEMECTBO
BIIK}

3adaHue Ha camocmosimesibHOe 8bINO/IHEHUE

1. ITpousseaute pacuer H/IC npu n3MeHeHUM yCIOBUI 3aJa4u:

1) pacxoma croussix Box q=0,003 M’/c, T. e. mepecunTaiite q B M°/4ac;

2) 3HaueHue KO3 (PUIMEHTa IePOXOBATOCTH JIOKA PEKU — JJIsS pyclia
TOPHO-BOAOMAJHOIO THUMA C KPYMHOBAIYHHBIM H3BUJIUCTHIM CTPOCHUEM
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JI0a, UMEIOIIUM SIPKO BBIPAXKEHHBIC MEPEINaabl U BEChbMa CHIIBHYIO U3BH-
JIMCTOCTb;

3) Bce oCTaJbHbIE YCIOBUS OCTAIOTCS MPEKHUMU.

2. Buecute pacuetnbie ganubie HJIC mo anajmorum ¢ pazoOpaHHBIM
npuMepoMm B TaoI. 9.

KOHmPO./leble 80NpoOCkI

1. JIns 4ero Hy>KHO 3HaTh, K KaKOW KAaTErOpMM OTHOCHUTCS BOJIHBIM
00BEKT, B KOTOPBIA MPOUCXOIUT COPOC CTOUHBIX BO?
2. YeM oTiIMYaeTCsl KOHCEPBATUBHOE BEIIECTBO OT HEKOHCEPBATUBHOIO?
3. Uemy OyaeT paBHO 3HaueHUe & (koaghguyuenm, 3asucawuii om me-
CcMma 8bINYCKa CMOYHbIX 800) TIPHU BBIITYCKE CTOYHBIX BOJI B CTPEKEHD PEKU?

JlabopaTopHas pa6orta 3
BausiHue XuMu4ecKux eeujecmae Ha 8bIHCU8AeMOCMb
U PYHKYUOHA/IbHbIE NOKAa3ameau NpecHOB80dH020
6p10XoH020 moaacKka Planorbella duryi (Gastropoda)

ITIK B BOoJe aJisi XO3SMCTBEHHO-TIUTHEBOIO U KYJIHTYPHO-OBITOBOTO
Bogonosnb3oBanus (IIJIKB) ycraHaBiauBaroT ¢ yd4€ToM TpEX MOKazaTenei
BPEIHOCTH: CAHUTAPHO-TOKCHUKOJOTHYECKOT0; CAaHUTApHOTO (OoOIIecaHu-
TapHBIN ); OPraHOJENITHYECKOTO.

I[TJK B Bozme s perooxossiictBeHHOro Bojonosb3oBanusa (ITJIKBp)
YCTAaHABJIMBAKOT C YYETOM TIISATH TMOKa3aTeJied BPEAHOCTH: CaHUTAP-
HO-TOKCHUKOJIOTUYECKOT0; CAHUTAPHOI'O; OPraHOJIENITUYECKOr0; TOKCHKO-
JIOTUYECKOT0; PhI0O0X03IMCTBEHHOTO.

CaHUTapHO-TOKCUKOJOTMYECKUI MOKA3aTelIb XapaKTEPU3yET BPEIHOE
BO3JICIICTBHE Ha opraHu3M ueyoBeka. CaHuTapHbIN (0OIECaHUTAPHBIN)
TOKAa3aTelb ONMPEIENSACT BIMSIHUE BEIIECTBA HA MPOIECCHI €CTECTBEHHOTO
CaMOOYMIICHUS BOJ 3a CYET OMOXMMHMYECKHUX M XUMHUUYECKHX PEaKIHi
C yU4acTHEM eCTeCTBEHHONW MUKpodyopel. OpraHosieNTUYECKUN IMOoKa3a-
TeJIb BPEHOCTH XapaKTEpPHU3yeT CIIOCOOHOCTh BEIIECTBA M3MEHUTh Opra-
HOJICTITUYECKUE CBOWCTBA BOJbI. TOKCHKOJIOTMYECKUN TOKA3aTENb OIpe-
JENAeT TOKCUYHOCTh BPEIHBIX BEIIECTB JJISl KUBBIX OPraHU3MOB, HAces-
IOIIUX BOJHBIA OO0BEKT. PbhIOOXO34MCTBEHHBIM ITOKa3aTelb BPEIHOCTH
omnpejesaeT Mopuy KauecTBa IIPOMBICIIOBBIX PhIO.
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[Torck cpeacTB M METOJ0B OIEHKH KadecTBa BOAHOM Cpeibl, HEB3HUpas
Ha MacIITa0HOCTh MCCJIEIOBAHUI B 3TOM 00JIACTH, MO-MIPEKHEMY OCTACTCS
akTyalibHBIM. OCO0YI0 3HAUUMOCTh TPUOOPETAET MOUCK U UCIOJIb30BAHUE
B KayecTBE OMOMHIAMKATOPOB €CTECTBEHHBIX OOWUTaTENie BOJOEMOB —
TUAPOOMOHTOB — OOBEKTOB KAaK CEJIEKTUBHOTO, TaK U HECEJIECKTUBHOTO
pearupoBaHusi Ha 3arpsi3HeHue. IIpecHOBOAHBIE MOJUIIOCKH BOJOEMOB
cpenHen noJiockl EBponerickon yactu Poccum mpencraBieHbl AeCITKaMuy
BUJIOB, KOTOPBIE OTJIMYAIOTCS APYT OT JpPyTa HE TOJBKO apeajaMu oOuTa-
HUSI, HO U aHATOMO-MOP(OJIOTUUECKUM CTPOCHUEM U CIIEIM(UKOHN 1IE70T0
psana Gu3NoIOrHYecKux (DYHKIMM, BKIIOYas cucTemMy AbixaHus. CHUMMTO-
MaMH OCTPOTO OTPABJICHUS OPIOXOHOTHUX MOJIIIOCKOB SBJISIFOTCS KPaTKO-
BPEMEHHOE 3HAYUTEIbHOE BO3pacTaHue OECIOPSJIOYHOM JBUTraTEIbHOM
AKTUBHOCTH MOJUTIOCKOB C JaJIbHEHIITUM MPOrPECCUPYIONINM OCIa0IeHU-
€M ATOM (yHKIIMH BILIOTH O MOJTHOTO UX 00€3ABMKMUBAHUS U Pa3pyIICHUE
KOKHOTO JMUTEIUs ¢ 00pa3oBaHUEM KpoBoTouamwux s3B. CleacTBUEM
HapyIIeHWs BOJHOTO OanaHca sBIseTCS O0E3BOKMBAHHE MATKOTO Teja
U COKpalieHue oobemMa reMoauMsl.

asi padorel HeoOxoaumo: 1 % pactBop CuSO, 1 % pactBOp Kap-
6odoca, KymabTypa NpPECHOBOIHOTO OpIOXOHOTO MoJuItocka Planorbella
duryi (Gastropoda); 9 crakanoB minu koi6 Ha 50 MII; OTCTOSIHHAs BOJA;
MUMNETKU XuMudeckue Ha 10 mir; MmepHas kojba (runuaap) Ha 100 mi; pe-
3MHOBas IpyIia, MUHIIET.

3aganme: OnpenenuTs BBDKMBAEMOCTh MOJUIFOCKOB B PacTBOpax
CuSO,4 u kapbodoca ¢ KOHIIEHTpAIIUSIMUA B Pa3HBIX KOHIEHTparusax. Ot-
METUTh HW3MEHEHHMS B JBHUTaTEIbHOM aKTUBHOCTH, OO€3/IBUKUBAHMUE,
HaJIBUTAaHUE PAKOBHUHBI Ha TEPEIHUN KOHEll Tejla (peakius H30JISIHH),
YBEJIMUCHUE BPEMEHM MPEObIBAHUS MOJUIIOCKA Yy MOBEPXHOCTH BOJBI (pe-
aKIus U30eranus), U3MEHEHNE OTBETHOM PEAKIIMU Ha pa3paxKeHUeE.

Memooduka uccs1edo8aHus

B pabote TpeOyercs mpoBecTH HaOMIOAEHUE 32 COCTOSTHUEM U TIOBE-
JEHUEM MOJUIIOCKOB MPH OCTPOM OTpaBiieHMH ux pactBopamu CuSO,
u kapOodoca B koHreHTpauusx 1 mr/m, 10 mr/n, 100 mr/a, 1000 mr/m.

[TpurotoButs u3 1 % pacrBopa CuSO, u kapbodoca ONbITHBIE pac-
TBOPbI TOKCHUKAHTOB ¢ KoHIeHTpamusiMu 1 wmr/a, 10 mr/m, 100 wmr/m,
1000 mr/n. Pa3Benenre npoBOAUTh OTCTOSIHHON a3pUpOBaHHOM BOJIOM.
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B deTpIpe cTakaHa ¢ IPUTOTOBICHHBIMHA KOHILICHTPALIUAMU TOKCUKAH-
Ta MUHIIETOM MOMECTHTh Mo 1 ocobm moiutrockoB. [lapammenbHO mome-
CTUTh MOJUIFOCKA B CTaKaH C OTCTOSIHHOM a’puUpOBaHHOM BOJON (KOH-
TpPOJIbHBIN BapuaHT). OTMETUTH BpeMs Havana skcnepuMeHnta. Habmronmas
3a MOBEJECHUEM MOJUIFOCKOB B ONBITHBIX COCYJIAaX, OTMETUTh BPEMS IOSIB-
JICHUSI CUMIITOMOB OCTPOTrO OTPAaBJICHUS: U3MEHCHUE B JIBUTATEIIBHOM aK-
TUBHOCTH, 00€3/IBUKUBAHNE, HAJBUTAHNE PAKOBUHBI Ha MEPETHUN KOHEI]
Tena (peakuusi U30JS1KMN), YBETUYECHNE BPEMEHHU MPEObIBAaHUS MOJITIOCKA
y OBEPXHOCTH BOJIbI (peakius u30eranusi) u Jp.

OTtMeTuth BpeMs Tuber, CPaBHUThH MOBEICHUE MOJUIFOCKOB B OIIBIT-
HBIX pacTBOpax U B KoHTpoJsie. Opopmuth npoTokoi. CaenaTs BEIBOIBI.

KOHmPOJleble 80Npoceli

1. B yem mposiBiseTcss 3aBUCUMOCTh «103a — 3Gh@eKT» B JTaHHOM
AKCIIEPUMEHTE?

2. HazoBuTE BO3MOXKHBIE CUMIITOMBI OCTPOrO OTPaBJICHUS] OPIHOXOHO-
I'MX MOJUTFOCKOB.

3. UTo Takoe BOJIOIOIB30BAHUE U KAKHE €r0 BUJIBI CYIIECTBYIOT?

4. Kakoli moka3aresib BpEIHOCTH OINPEAEIISIET TOKCUYHOCTh BPEIHBIX
BEILIECTB ISl ’KUBBIX OPTAHU3MOB, HACEIISIOIIUX BOJIHBIA OOBEKT?

37



TEMA 4. HopMmupoBaHue nnokasarejied KauecTBa
KOMIIOHEHTOB OKpY KallueH cpebl

OnHUM W3 pa3fenoB CAHUTAPHO-TUTMEHUYECKOTO HAIIPABJICHUS SIBJIS-
ercs «HopMupoBaHne kauecTBa KOMIIOHEHTOB OKPYKAIOIIEN CPEIBDY.

Cormacno ct.20 «HopMaruBbel KauecTBa OKPYXAOUIEH CPEAbD»
®3 «O06 oxpane okpy:xatoien cpeans» (B pe. ot 21.07.2014 Ne 219-D3)

1. HopmMatuBbl KadyecTBa OKPYXaKOWIECH Cpelbl YCTAHABIMBAKOTCS
JUTSl OIICHKU COCTOSIHUSI OKpPY>KarolIe cpeibl B 1esix obecneueHus OJa-
TONPUATHBIX YCIIOBUH KU3HEEATEIBHOCTHA YEJIOBEKA, PALIMOHAIIBHOTO HC-
MOJIb30BAHUS MPUPOJHBIX PECYPCOB, COXPAHEHUSI €CTECTBEHHBIX IKOJIOT H-
YECKUX CHUCTEM, T'€HETHYECKOTOo (hOHJa PACTEHUM, KUBOTHBIX U JAPYTUX
OPTraHU3MOB.

2. K HOpMaTHBaM Ka4yecTBa OKPYKAIOIIEH CPebl OTHOCSTCS:

- HOpPMATHBBI, YCTAHOBJICHHBIC I XUMHYECKUX MMOKA3aTEJIECH COCTOS-
HUSI OKPY’KAIOILIEN Cpelibl, B TOM YHCIIE HOPMATUBBI NMPEAEIBHO JIOMYCTH-
MBIX KOHIICHTPAIHii;

- HOPMATHUBBI, YCTAaHOBJICHHBIC JUIsl (U3UUYECKUX MOKa3aTeIed COCTOs-
HUSL OKPYXKaIOILIEH Cpedpl, B TOM YUCIIE NOKA3aTeJed YPOBHEW paguOak-
TUBHOCTH;

- HOPMATHUBBI i1 OMOJOTUYECKHX ITOKa3aTejeld COCTOSHUSI OKpPY-
KAIOWIEW Cpelbl, B TOM YHCJIE BUJAOB W TPYII PACTCHUN, >KUBOTHBIX
U JIPYTUX UCTOJb3YEMbIX KaK MHIMKATOPbI KAYECTBA OKPYKAIOIIEH Cpe-
IIbl OPraHNU3MOB;

- MHBIE HOPMATHUBBI KAYE€CTBA OKPYKAIOIIEH CPEBI.

3. HopmaTtuBbl KadecTBa OKPYXaOMIEH Cpelbl yCTaHABIMBAKOTCS
Ha OCHOBAHUU PE3YJIbTATOB JIA0OPATOPHBIX UCTBITAHUM, a TAKXKE JIJIs TeP-
PUTOPUIN U aKBATOPUI HA OCHOBAHWU JAHHBIX HAOIIOIEHUHN 3a COCTOSIHU-
€M OKPYKAIOIIEU CPEIBL.

4. 1lpr yCTaHOBIECHMM HOPMATHUBOB KAdye€CTBA OKPYKAIOIIEH CpEJbl
UCIIONIB3YIOTCS MTOKAa3aTeNN, KOHTPOJb 32 KOTOPHIMU OOECIIEUUBAETCS T10-
CPEACTBOM IMPUMEHEHUSI COOTBETCTBYIOIIUX METOAMK (METOI0B) H3MeEpe-
HUS, CIOCOO0B UHAUKAIIMU U TECTUPOBAHUS.

5. Iopsimok pa3paOOTKH, YCTAHOBJEHHS U IIepecMOTpa HOPMATHBOB
Ka4yecTBa OKPYJKAIOIIEH Cpeabl YCTAHABIMBACTCS MPaBUTEIHLCTBOM Poc-
cuiickon denepanum.
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[Toka3zatenun kadyecTBa KOMIIOHEHTOB OKpyxatome cpeasl (OC)
JOJKHBI OBITh YHUBEPCATBLHBIMUA, UMETh HAy4YHOE OOOCHOBAHUE U YUUTHI-
BaTh BCE 3HAUMMBbIE (PAKTOPHI BO3CUCTBUS (XUMUYECKHE, OMOJIOrHYECKUE,
dusndeckue).

[IpakTyeckas pa6ora 4
H3yueHue Kpumepueg OYyeHKU 3a2psA3HEeHUSs N048

[ToBepXHOCTh MOYBBI UCHBITHIBACT CAMYIO0 3HAUYUTEIBHYIO IO Macce
aHTPOIIOTrEHHYI0 Harpy3ky. M3BecTHO, 4To B aTMoc(epy BbIOpachIiBaeTCs
MeHee 1 mipa ToHH BpeaHbix BemiecTB (0e3 CO,), B ruapochepy — mpu-
OJIU3UTENIBHO 15 MJIpJT TOHH, B TO K€ BpEMs Ha MOYBY €KETOJIHO MOMaaacT
exerogHo 85-90 mupa TOHH aHTPOIIOTEHHBIX OTXOOB.

PamxupoBaHue MOYB MO CTEMEHU WX 3arpsi3HEHUS XUMUYECKUMH Be-
IIECTBAMU MMEET BaKHOE 3HAUECHUE VIS OCYIIECTBICHUS MPUPOIOOXPaAH-
HBIX MEPONPUSATUMN, MEPOIPUSITUN MO PEKYJIHTUBAIIUN 3EMEITb.

OmnacHOCTh 3arpsi3HEHUs MMOYBBl XUMUYECKUMHU BEIIIECTBAMU OIpe/ie-
JISI€TCSl YPOBHEM €€ BO3MOXKHOTO OTPHUIATEILHOTO BIIUSHUS HAa KOHTAKTH-
pytolue cpeabl (BOAY, BO3AYX), MUILEBbIE MPOIYKTHI U HEMOCPEICTBEHHO
Ha 4YeJIOBEKa, Ha OMOJIOTMYECKYI0 aKTUBHOCTH MOYBBI M MPOIIECCHI €€ ca-
MOOYHIICHUSI.

OCHOBHBIM KPUTEPUEM T'MTMEHHUYECKOW OLIEHKH OMACHOCTH 3arps3He-
HUSA TOYBBI BpeHbIMU BetecTBamu siBisieTcs [1JIK xumuueckux BelecTB
B MTOYBE.

Ilpeodenvno oonycmuman KOHyeHmpauus 6 NAXOMHOM Cl0€ NOouebl
(Il/IK,) — smo konyenmpayusi 8peoH020 8euwyecmsea 6 8epxXHem, NAxXOmMHOM
Cll0e NOUBbl, KOMOPAsi He QOAHCHA OKA3bIBAMb NPIAMO20 UTU KOCEEHHO20 ONl-
PUYamenbHo20 6IUSIHUSL HA CONPUKACAIOWUECS C NOYBOU Cpedbl U HA 300pO-
8be Ue0BeKa, A MAKIHCe HA CAMOOUUWAIOUWLYIOCS CHOCOOHOCMb NOYEBHI.

Hopmaruger 111K, pazpaboTanbl AJisi BEIIECTB, KOTOPhIE MOTYT MH-
rpUpPOBaTh B aTMOC(HEPHBIA BO3yX WJIU TPYHTOBBIE BOJbI, CHUKATh YPO-
AKAWHOCTh WJIM YXYJIIATh KAYECTBO CEIHCKOXO35UCTBEHHON MPOIYKIIUH.

B nacrosiiee Bpemst B Poccumn pnerictByet IIJIK ans 6omnee 100 Be-
IIECTB B IMOYBE U JIJII CEMUJIECSITU BEUIECTB PACYETHBIM MyTEM YCTAHOBJIE-
HBbI OPUEHTUPOBOYHO JOMYCTUMBIE KOHIICHTPAIIUH.

JIs1 OLIEHKH OMACHOCTH 3arpsi3HEHUsI MOYB BHIOOP XMMHUYECKUX Be-
MIECTB — TMOKAa3aTesiel 3arpsi3HEHUsI MPOBOJAUTCS C YYETOM CHEUU(PUKU
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WCTOYHUKOB 3arpsA3HEHUS, TPUOPUTETHOCTU 3arPSZHUTEIICH UM XapaKTepa
3EMJIETIOJIb30BAHUS.

HopmupoBanue XMMHYECKOIO 3arpsi3HEHUSI IOYB OCYIIECTBIISCTCS
10 MPEAECIBHO AONMYCTUMBIM KOHIECHTpausAM. Pa3inyaroT 4eThipe pa3Ho-
BuaHocTH [1/IK,, B 3aBUCHUMOCTH OT IyTH MUTPAllM XUMHUYECKAX BEIIECCTB
B CONIPEJICIbHBIC CPE/IbI:

- TPAHCJIOKAIMOHHBIM TOKA3aTeNb, XAPAKTEPU3YIOIIUN IEPEXO] XHU-
MHMYECKOT'0 BEMIECTBA M3 MMOYBBI YEPE3 KOPHEBYIO CUCTEMY B PACTEHHUE;

- MUTPALIMOHHBIN BO3YIIHBIM MOKA3aTEIb, XapPAKTEPUIYIOIIUN TIEepe-
X0JI XUMHUYECKOT0 BEIIECTBA U3 TTOYBHI B aTMOCHhEpy;

- MUTPAUMOHHBIA BOJHBIA MOKA3aTENb, XapPaKTEPU3YIOIIUNA MEPEXOL
XMMHUYECKOTO BEIIECTBA U3 MOYBBI B IIOJI3EMHBIC TPYHTOBBIE BOJbI U BO/JI-
HbIC UCTOUYHUKHU;

- o0IIIecCaHUTAPHBIN TT0KA3aTeNNb, XapaKTEPHU3YIOMIN BIMSHAC XHMHU-
YECKOTr0 BEIIECTBAa HA CAMOOYMIIAIONIYIOCS CTIOCOOHOCTh MOYBHI.

[TonaBuie B MOYBY XMMHYECKHE BEHIECTBA MOCTYNAIOT B OPraHU3M
YeJjoBeKa TJIaBHBIM 00pa3oM dYepe3 KOHTAKTHUPYIOIMIHE C TOYBOM CPEIbI:
BOJy, BO3JIyX M PAacCTCHUS, B MOCJICAHEM ClIydyae Mo OMOJIOTMYECKON LeTHu
«noyea — pacmenue — 4enogek». 1103Tomy nmpu HOPMUPOBAHUM XHUMHU-
YECKHUX BEIIECTB B IMOYBE YUYMTHIBACTCS HE TOJBKO OMACHOCTh, KOTOPYIO
MIPEACTABJIACT IOYBA MPU HEMOCPEACTBEHHOM KOHTAKTE€ C HEM, HO U IIO-
CJICJICTBUSI BTOPUYHOIO 3arpsA3HEHUS] KOHTAKTUPYIOIIMX C TIOYBOM CPEI.

O1eHKa OMacHOCTH TOYB, MCMOJIB3YEMBIX ISl CEJIbCKOTO XO3SMCTBA,
OCHOBaHa Ha TPAHCJIOKAIIMOHHOM TOKa3aTesie, BaKHEHUIIEM Mpu 0OOCHO-
BaHuu [1/IK XxuMu4ueckux BemecTB B MOYBE.

B ciydae eciim HET BOBMOKHOCTH YYECTh BECh KOMIUIEKC XUMHUYECKHUX
BEILIECTB, 3arPA3HSIONINX MOYBY, OIEHKY MPOBOIAT MO HaubOojee TOKCUY-
HBIM BEIIIECTBaM, T. €. OTHOCSIIMMCS K 00Jiee BBICOKOMY KJIacCy OMacHO-
ctu (Tabmn. 10).

Tabmauma 10

Omuecenue xumuueckux eeuiecme, nonadaromux 6 nouey u3 8bl6p06‘06,
CﬁpOCOG, OMX0008 K KJ1accam OnacHocCmu

Kaacc omacnoctn XHMHYECKOe BellecTBO
I — BBICOKOOTIACHBIC MpbllIbSIK, KaIMU, PTYTh, CBUHEI, CEJICH, [IUHK,
drop, 6ens(a)nupeH
IT — ymepenno onacHbie| bop, k00ansT, HUKEIb, MOJIMOIEH, ME/lb, CYpbMa,
XpoM
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Kuacc onacHocTH XHMHYECKOoe BelecTBO
III — manoonacHble bapwii, Bananuii, Boab(pam, MapraHen, CTpOHLUMH,
aneropeHoH

IIpu oueHKe OMAaCHOCTU 3arpsA3HEHUs MMOYB XMMUYECKMMU BEIIECTBA-
MM CJIEIYET YUYUTHIBATH CICAYIOIIEE:

- OTIACHOCTH 3arps3HEHUS TeM OOJIbIIe, YeM Bbille (JaKTUYECKUE YPOBHU
coAep>KaHUsI KOHTPOJIUPYEMBIX BEIIIECTB B MOYBE 110 cpaBHEHUIO ¢ [1JIK;

- OMACHOCTh 3arpsi3HEHUsS] TeM OOJIbllle, YEM BBIIIE KJIACC OMACHOCTHU
KOHTPOJIUPYEMBIX BEILIECTB;

- TIpU OIICHKE OIACHOCTHU 3arpsi3HEHUS JIIOOBIM TOKCHUKAHTOM CIICYET
YUUTHIBATh Oy(EPHOCTH MOYBKI, BIMUSIIOULYIO HA MOJABMKHOCTh XUMHUYECKHUX
AJIEMEHTOB, YTO OIPEAENSAET UX BO3AECHUCTBUE HA KOHTAKTUPYIOIIUE CPEMBIL.

CyuiecTByromias pa3Hulla JOMYCTUMBIX YPOBHEU COJECPKAHUS XHUMU-
YECKHUX BEIIECTB IO PA3JIAYHBIM ITOKA3aTENsIM BPEIHOCTH U OCHOBHBIE I10-
noxxenus: nuddepeHnnanIbHON OIIEHKH CTETIEHN OMACHOCTHU 3arpsi3HEHHBIX
MIOYB IO3BOJISIFOT JIaTh PEKOMEHAALMU 110 TPAKTUYECKOMY MCIIOJIb30BAHUIO
3arpsi3HEHHBIX MOYB (Tabu. 11).

Tabnuna 11
Ilpunyunuanvnaa cxema oyeHKU nO46
Ce/1bCKOX03AUCMEEHH020 UCNOIb306AHUA,
3A2PAZHEHHBIX XUMUYECKUMU 6E€ULECMEAMU
Kareropun Bo3moxnoctn
sarp3HCH- XapaKTepuCTHKA - [Ipennaraemeie
3arpsI3HEHHOCTH MEPOTIPUSATHS
HOCTH TIOYB TEPPUTOPUHN

1 |Homyc- |Conepxxanue xu- |Ilox moObie | KoHTpoas ypoBHS BO3/ACH-

TAMas |MUYECKUX Be- KYJIbTYPbI CTBUSI ICTOYHUKOB 3arpsi3-
IIECTB B IMOYBE HEHUS MMOYBBI U JOCTYITHO-
npeBbIaeT (HoHO- CTH TOKCUKAHTOB JJIsI pac-
BOE, HO HE BBIIIE TEeHUI (M3BECTKOBAHUE,
K BHECEHUE OPTaHUYECKUX

ya00peHuit)

2 |Ywmepen|Conepxanue xu- |Ilox moObie | AHAJIOTUYHBIE MEPOTIPUSITH-
HO MHUYECKHUX BELIECCTB|KYJIbTYpPHI NpU |sIM Kareropuu 1. [Tpu Hanu-
OmnacHasi| B IOYBE MPEBBIIIA- | YCIOBUM KOH- |YUU BEUIECTB C JIUMUTHUPY-

er ux [IJIK TPOJIA UX Kaye- | FOLUM MUTPAllMOHHBIM
py JUMUTHUPYIO- |CTBA BOJIHBIM WJIM BO3JyIITHBIM
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Kareropun
3arpsi3HEeH-
HOCTH TOYB

XapaKTepuUCTUKA
3arpsI3HEHHOCTH

BosmMmoxxHOCTH
UCIIOJIb30BAHUSI
TEPPUTOPUU

[Ipennaraemele
MEpOIPUATHS

IeM oOIIeCaHn-
TapHOM, MUTpaLU-
OHHOM BOJHOM

Y BO3JIYLIHOM TIO-
Ka3aTessix BpeaHO-
CTH, HO HIXKE J0-
IyCTUMOI'O YPOBHS
ITo TpaHcioka-

MI0Ka3aTejIeM KOHTPOJIb CO-
JepKaHUs STUX BELIECTB

B 30HE JIBIXaHUSI CETbCKOXO0-
3SIICTBEHHBIX pabO4nX

U B BOJIE MECTHBIX UCTOYHU-
KOB

LAOHHOMY
ITOKA3aTeNk0
3 |Boicoko |Conepxxanue xu- |Iloxg texuuue- |Kpome meporpusaruii, yka-
OTNacHasi MUYECKHUX BE- CKHME KYJIbTY- |3aHHBIX JJIsl KaTeropuu 1,
IIECTB B [TOYBE pbl. Mcnionb30- | 00s13aTeNIbHBIN KOHTPOJIb
MPEBBIIIAET UX BAHUE MO/ 3a COAEPKaHNEM TOKCHUKAaH-
ITJIK mpu tumMu- | CEITbCKOXO0- TOB B PaCTEHUX — IPO-
TUPYIOLIEM TPAHC- |35IUCTBEHHBIE |AyKTaX MUTAHUSA U KOPMaX.
JIOKAlIMOHHOM I10- |KYJIBTYPbI [Ipu HEOOXOAMMOCTH BBI-
Kazareie OTPAHUYECHO  |pAIIUBAHUS PACTECHUN —
YYETOM pacTe- |IIPOAYKTOB IMTUTAHUS PEKO-
HUW-KOHIIEH- |MEHIYETCS UX MEePEMEIIIHN-
TPaTopoB BaTh C MPOJIYyKTaMHU, BbIpa-
IICHHBIMU HA YMCTOM MOYBE.
OrpaHuyeHre UCIOJIb30Ba-
HUSI 3€JICHOM MACChI
Ha KOPM CKOTY C yYETOM
PaCTEHUN-KOHIIEHTPATOPOB
4 |UYpesssl |Conepxanue xu- |Ilox Texuude- | Meponpuarusi o CHUXKE-
YaHO |MHMYECKHUX BEUIECTB|CKUE KYJIbTY- |HHIO YPOBHS 3arpsi3HEHUS
onacHasi | ipesbimaet [IJIK |pel. Jleco3a- |1 CBSI3BIBAHUIO TOKCUKAHTOB

B I10YBE I10 BCEM
NOKa3aTeIIsIM
BPEIHOCTH

IIUTHEIE 10JIO-
CBI

B nouse. KonTposns 3a co-
Jep>KaHuEeM TOKCUKAHTOB

B 30HE JIIXaHUS CEIBCKOXO-
3SIUCTBEHHBIX pabOUYnX

U B BOJIE MECTHBIX
HMCTOYHUKOB
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OueHka ypoBHSI XUMHUYECKOTO 3arpsiI3HEHUS MIOYB HACEJICHHBIX MyHK-
TOB MPOBOJUTCA MO TOKa3aTelsiM, pa3pabOTaHHBIM MPU COMPSHKEHHBIX
F€OXUMHUYECKUX M TUTHMEHUYECKHX HCCICAOBAHUAX OKPYKAIOIIECH Cpelbl
rOpPOJIOB.

Takumu mokazaTeNsiMH SIBJISIIOTCA KO3 uyuenm KOHYeHmpayuu xu-
muyeckozo snemenma K, u cymmapnoiu nokazamens 3aepsasnenus L.

Kosdunment xonnentpanuu xumuueckoro Bemectsa K, onpenens-
€TCSI KaK OTHOIICHUE PEATIbHOTIO COAEPKAHMS 3arpsi3HSIOLIETO BEIIECTBA
B M104YBE€ K (DOHOBOMY COJIEP>KaHUIO MO YPABHEHUIO:

K= Ci/Cyi,
rae C; — dakTHueckoe cojliepKaHue 3arps3HSIONIETO BEISCTBAa B IOYBE,
MI/KT;
Cpi — (OHOBOE COAEPKAHME 3aTrPA3HAIONIETO BEIIECTBA B IOYBE,
MI/KT.

Eciau ¢oHOBBIE KOHIIEHTpAIMM HE W3BECTHBI, MOXKHO HCIIOJIh30BATh
K, (Taba. 12).

[TockoyibKy 4acTO MOYBKI 3arpsi3HEHBI Cpa3y HECKOJBKUMU JIEMEHTA-
MU, JIJI1 HUX PAaCCUUTHIBAIOT CyMMAapHBIN MOKa3aTesb 3arpsi3HEHUs, OTpa-
xKaomuid  dPdexT BO3AECUCTBUS TpyNNbl 3jieMeHTOB. OmnpenenseTcs
o hopmyie:

Ze=3m Ke—(n—1),

rae K,; — ko3d(PUureHT KOHLIEHTPalUU I-r0 3JIEMEHTa B MPOOE;

N — YHUCJIO CYMMUPYEMBIX 3JIEMEHTOB.

CyMMapHBIH TIOKa3aTeNb 3arps3HEHUS MOXKET OBbITh OINpeJecH Kak
JUTSL BCEX 3JIEMEHTOB B OJHON TpoOe, Tak M I ydacTKa TEPPUTOPUHU
110 TEOXMMHUYECKON BBIOOPKE.
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IIpeoenvno oonycmumoie konuenmpavuuu (I/[K)

Tab6auna 12

XumuuecKkux eeuiecme 6 nouee u OonycmuMble YPOBHU UX COOBPJK’(IHM}I
no nokasamesiam 3pedu0cmu

K IToka3zarenu BpeqHOCTH
MI/KT MurpaimoHHbIN
HanmenoBanme MTOYBBI Tpancio-
BEIECTBA C YUETOM | KaI[HOH- y Bos- O6meca131/1-
. Boanpii | mymi- TapHBIN
dona HBIT N
(x1apK) HBII
ITonsmwxHas hopma
Menn 3,0 3,5 72,0 — 3,0
Huxenb 4.0 6,7 14,0 — 4.0
[uak 23,0 23,0 200,0 — 37,0
KobGanbT 5,0 25,0 > 1000,0 — 5,0
BonopactBopumast popma
dTop 10,0 10,0 10,0 — 25,0
BanoBoe conepxxanne
Cypbma 4.5 4.5 4.5 - 50,0
Mapranen 1500,0 3500,0 1500,0 — 1500,0
Banauii 150,0 170,0 350,0 — 150,0
Mapraner + 1000,0+ 1500,0 + | 2000,0 + — 1000,0 +
BaHa UM +100,0 +150,0 +200,0 +100,0
CBuHen 30,0 35,0 260,0 — 30,0
MEBIIBSIK 2,0 2,0 15,0 — 10,0
PtyTh 2,1 2,1 33,3 2,5 5,0
CBuHen + pTYTh 20,0 + 20,0+ 1,0 30,0 + — 30,0+ 2,0
+1,0 +2,0
XJTOpUCTHIH 560,0 1000,0 560,0 1000 5000,0
kaymii (K,0)
Hutpatsl 130,0 180,0 130,0 - 225,0
bens(a)nupen 0,02 0,2 0,5 — 0,02
(bLI)
benzon 0,3 3,0 10,0 0,3 50,0
Tonyon 0,3 0,3 100,0 0,3 50,0
N3onponmnben- 0,5 3,0 100,0 0,5 50,0
3071
Anbdamerni- 0,5 3,0 100,0 0,5 50,0
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ITJIK [Tokaszarenu BpegHOCTH
MI/KT MurpaimoHHbIN
HanmenoBanue MTOYBBI Tpancino- Bos- | O6mecan-
BEIIECTBA C Y4ETOM | KaIlMOH- . .
. Boanei | mymi- TapHBIN
dona HBIN N
HBII
(kJmapk)
CTUPOT
Crupon 0,1 0,3 100,0 0,1 1,0
Kcuonsl 0,3 0,3 100,0 0,4 1,0
CepHucrtsie co-
eauHenus (S):
CepoBonopon 04 160,0 140,0 04 160,0
(HoS)
DneMeHTapHas 160,0 180,0 380,0 — 160,0
cepa
CepHas KuclIoTa 160,0 180,0 380,0 - 160,0

OueHka OMAacHOCTH 3arpsi3HEHUsI TOYB KOMIUJIEKCOM 3JIEMEHTOB
0 TIOKa3aTeo 7., TPOBOAUTCA MO OIleHOYHOM mmikaie (Ttada. 13), rpana-
MU KOTOPOU pa3paboTaHbl HA OCHOBE M3YyUYECHHUS IMOKazaTeJed 310pOBbs
HACEJICHUS, TIPOKUBAIOIIETO0 HA TEPPUTOPUSIX C PA3IMYHBIM YPOBHEM 3a-
IPSI3HEHUS TOYB.

Tabnuua 13

Opuenmuposounas oyeHoYHas WKaAIa ONACHOCMU 3A2PA3ZHEHUS NOYE
nO CyMMApHOMY noKazameJio 3azpa3nenus (£, )

Karteropus
3HauyeHHe N3meHeHus moKa3aTesisi 310POBbS
3arpsi3HeHHs
Z, HACeJIeHUs] B 04arax 3arpsizHeHus
MoYB
HawnGonee Hu3kuii ypoBeHb 3a0071€BaeMOCTH
Homycrumas Menee 16 | nereil 1 MUHMMAaJIbHASL YACTOTA BCTPEUYAEMOCTH
(GyHKIIMOHATBHBIX
OTKJIOHCHUU
YMepeHHo 16-32 YBenuueHnue ypoBHsl 00111t 3a001€BaEMOCTH
ornacHasi
YBenuueHue ypoBHs o011eit 3a0051€BaeMOCTH,
YKcIia yacTo OOJEoUUX IeTel, JeTel ¢ XpOHu-
Onachas 32—-128 YeCKMMHU 3a00JIEBAHUSIMU, HAPYLIEHUSIMHU
(GYHKIMOHAILHOTO COCTOSIHUS CEpiey-
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Kareropus
3arpsA3HeHM s
MO4B

3HaueHue N3meHeHus noxa3areJisi 310POBbS
7, HACeJIEHHWs] B 04arax 3arpsi3HeHust

HO-COCYAUCTON CHUCTEMBI

YBenuueHue ypoBHs 00111eil 3a00J1eBaeMOCTH
UpesBbryaiino | bonee 128 | neTckoro HaceneHusl, >KEHIIUH C HAPYIIIEHUEM
omacHasi penpoayKTUBHON (DYHKIMHU (YBETUUYECHHUE TOK-
CHUKO30B OEpEMEHHOCTH, YUCIIa MIPEXKIEBpe-
MEHHBIX POJIOB)

3adaHue 015 caMocmosmesibHOU pa6omul

YciaoBusi 3agadyM: Uil OIEHKH COJACP)KaHHMS BPEIHBIX BEIICCTB
B [I0YBE MPOBEJM OTOOP MpoO Ha ydacTKe IUIOMIAJbi0 25 M? B 5 TOoukax
o aguaroHanu c¢ rnyounsl 0,25 merpoB. B pesynbprare uccienoBaHuil
YCTaHOBJICHO, YTO TIOYBA 3arps3HeHa BPEAHBIMHU BEIICCTBAMHM, IPEIACTAB-
JIEHHBIMU B Ta0j. 14.

IHopsanok BbINOJIHEHUS PadOThHI

OnpenenuTh OMACHOCTH 3arps3HCHMS MOYBBI. BeiOepuTe BapuaHT 3a-
nanus (tTabmu. 16).

Tabnuua 14
IJIK xumuueckux eeuiecme 6 nouge
BemectBo K Mr/Kr no4usbl Jlavurupyoui
NoKa3areJib
KobGanbT 5,0 OO61ecanuTapHbIi
Mapranen 1500 OO61ecanuTapHbIl
Mens 55 OO6rmiecaHuTapHBIN
dtop 2,8 TpaHCIIOKalMOHHBIN
Xpom 6,0 OO61ecanuTapHbIl
dTop 10,0 TpaHCIIOKalMOHHBIN
bens(a)nmupun 0,02 OO6miecaHUTapHbBIN
Kcunon 0,3 TpaHCIOKaIMOHHBIM
MBIIBSIK 2,0 TpaHCIIOKallMOHHBIN
PryTh 2,1 TpaHCIIOKaIMOHHBIN
CBuHel 32 OO6recaHuTapHbBIN
CepoBoaopon 0,4 Bozayminblii
CepHas KHuCIIOTa 1004 OO6miecannTapHbIN
Crupon 0,1 Bo3znymisslii
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BemecrBo IIIK Mr/kr mouBbl JlamMuTupyomui
nokasareJjb
Cynepdocdar 200 TpaHCI0KaIIMOHHBIN
dopmanbIeru 7,0 Bozaymnblii
XJIOPUCTBIN KaJIUI 560 Bonaurrii
[uuk 100 OOG1ecaHuTapHBIN

Bnavane noxcuurtaiite KO3()PUIMEHT KOHIEHTPAIMU XUMHUUYECKOTO
sanementa K. kak otHomenue C/IIJ[K,, nias KaXJIOro HHIPEIANCHTA
(Tabm. 14) B COOTBETCTBUM C BapuaHTOM 3ajanus (Tabdiu. 16).

3aTeM MO CyMMapHOMY TOKa3aTeto 3arps3HeHus (Z.) omnpenenure
YPOBEHb OMACHOCTH XHWMHYECKOTO 3arpsi3HeHus mouBbl (Tabm. 13). Pe-
3yJIbTaThl BEIYUCICHUH MpEICTaBbTE B BUAE Ta0. 15.

Tabmauma 15
Konuuecmeennwtit ananu3 3azpa3HeHus no46ul

No | Barpsznsitoniee | CpenHee coaepxa- ITJIK,, Koadpumuent

T/1TI BEILICCTBO HUE 3arpsA3HSIONIEro MT/KT KOHIICHTpaIlun

BEIIIECTBA B IIOYBE, XUMHYECKOTO

MI/KT saneMmeHnTa K.
1 mapaaney 2200 1500 0,146

ZC ==

Jlns pacuera ucCnonb3yWTe AaHHbIe TaOiu. 16. B Hell mpeacTaBiieHbI
BapUaHTHI 3aJ]JaHU, U3 KOTOPHIX Bbl BHIOUPAETE OJIUH.

Jlanee 1o 3Ha4eHNnI0 7, OTHECUTE MOYBY IO IIKAJIE OMACHOCTH 3arpsi3-
HeHus nouB. Onpenenure Mo TadauiaM, YPOBEHb COJIEPIKaHUS KaKUX dJIe-
MEHTOB IMPEBBIIIAET HOMYCTUMBIE YPOBHU U MO KAKOMY JIMMUATUPYOLIEMY
nokasarenmo. OTBEThTE HAa BONPOC, KAK MOXKHO HCHOJIb30BaTh JAHHYIO
MOYBY, COIJIACHO Tadxd. 12.

Ipumep pacuera

JIBe mpoOBI MOYBHKI, B3SIThIE HA PA3HBIX TEPPUTOPUSIX, 3arPS3HEHBI HU-
KeJIeM, COJep:KaHue IMOJABHKHBIX (DOPM KOTOPOTO COCTAaBIISIET B MEPBOM
20 mr/kr (1), Bo Bropoit — 5 mr/kr (2). [laTh XapakTepuCTUKYy MOYBaM
paccMaTpuBaEMbIX TEPPUTOPHUNA.
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Ha ocnoBannu manabix ta6ia. 11, 12, 13 nouBa moikHaA OBITH OTHECE-
Ha K KaTeTOPUU UYPe36bIYAHO 6bICOKO20 3ATPSI3HEHUA, T. K. YPOBEHB CO-
IepKaHWsS HUKEIS MPEBBIIIACT JOIMYCTHMBIC YPOBHU COJEPIKAHHUS 3TOTO
AJIEMEHTAa MO BCEM IIOKA3aTeNsiM BPEIHOCTH: TPAHCIOKAITMOHHOMY, MHU-
IPaIMOHHOMY, BOJIHOMY M OOIIecCaHUTapHOMY. Takas 1mouBa MOXKET OBITh
HCIIOJIb30BaHA TOJIBKO II0J] TEXHHUYECKHUE KYJIbTYPHI HUIM IOJHOCTBIO HC-

KJIFOUEHA U3 CEIHbCKOXO03AHCTBEHHOIO UCIIOJIb30BaHUS.
Taomuna 16

Hcxoonvie oannwie 014 pacuema OnacHoCmu 3a2pA3HeHUs No4ebl
HO CYMMApPHOMY ROKa3ameio 3azpsasHenus (£, )

daktruueckas koHreHTpamus, C; (Mr/kr)

=¢

= 5 =

o = o

= = Q =

2 2 | K = = = :

< < =4 O o ST

| 5| 5|8 | &2z £ |5 &Eg|¢z
M = S | & ] 0| x| A = > = | 8
1 2200 — 1,5 34 | 0,11 | 0,05 | 1100 | 250 1900 6
2 3300 | 1,3 — 22 10,03 | 0,03 | 1250 | 300 1800 6
3 4900 | 2,0 | 2,8 — 10,06 | 0,01 | 1450 | 500 1600 5
4 3100 | 15,0 | 1,7 | 30 — 10,02 | 800 600 1500 12
5 5500 | 18,0 | 2,5 | 120 | 0,02 | — 450 300 1950 11
6 6000 | 3,0 | 2,0 | 46 | 0,01 | 0,03 — 900 1700 7
7 4900 | 2,8 | 2,1 75 | 0,06 | 0,04 | 800 — 1800 7
8 4500 | 9,0 | 1,2 | 32 | 0,08 | 0,03 | 900 350 — 8
9 7700 | 2,2 | 1,5 58 | 0,10 | 0,02 | 540 300 1500 —
10 6600 | 2,5 | 1,8 | 100 | 0,04 | 0,04 | 980 280 — 11

BTopas mouBa MOKET OBITh OTHECEHA K KATETOPUU YMEPEHHO ondc-
HOIl, T. K. coJiepkanue Hukes (5 mr/kr) npesbimaet ero IJK,, (4 mr/kr),
HO HE MPEBBINIAET JIOMYCTUMBIN YPOBEHb IO TPAHCIOKAIIMOHHOMY TOKa3a-
TeJ0 BpeaHOCTH (6,7 Mr/kr). B a3TOM ciiydae mouBa MOXET OBITh UCIIOJb-
30BaHa MOJ JIIOObIE CEIbCKOXO3SIMCTBEHHBIE KYIbTYPhl TIPH OJHOBPEMEH-
HOM OCYIIECTBJIICHUM MEPONPUSITUNA MO CHUKEHHUIO JOCTYITHOCTH TOKCH-
KaHTa — HUKEJISI — JJIs1 pACTCHUH.

48



KonmpoussHule gonpocul

1. Yto sBIs€TCA KPUTEPUEM TMTHEHUYECKOW OIIEHKHW OMACHOCTH 3a-
IPSI3HEHUS MOYBbI BPEAHBIMU BEIIECTBAMU ?

2. Kakum 00pa3oM OCYIIECTBIISIETCS HOPMUPOBAHUE XUMHUYECKOTO 3a-
TPSA3HEHUS MTOYB?

3. Kakune paznumuaror pazHouanoctu 1K, B 3aBucumMocTr OT myTH
MUTPAIMA XUMUAYECKUX BEILIECTB B COIMPEICIIBHBIC CPEIbI?

4. K KkakoMy 4YHCIIy KJIAaCCOB OIMACHOCTH OTHOCST XMMHUYECKHE BEIE-
CTBa, MOMNAJAIOIINEe B OYBY U3 BRIOPOCOB, COPOCOB, OTXOOB?

5. Kakue BeniecTna, 3arpsA3HsOLINAE IOYBY, OTHOCITCS K BBICOKOOIAC-
HBIM BeEIlleCTBaM?

6. HazoBUTE OCHOBHBIE HCTOYHUKH AHTPOIIOTCHHOTO 3arpsi3HEHUS
MTOYBBI.

7. Ykaxure HauOojee pacnpoCTpaHEHHbIE MCTOUYHMKHU 3arps3HECHUS
MOYB.

8. [lepeuuncnure METOIBI U CPEACTBA YMEHBIIICHUS 3arPS3HCHUS MTOYB.

JlabopaTopHas pao6oTa 4
BausiHue XuMu4ecKux eeujecmae Had 8bIHCUBAEMOCMb
U PyHKYUOHA/IbHbIE NoKa3zameu
npecHo800dHOll oa1uzoxemsl Lumbriculus variegatus
Kak npedcmasumeisi 0OHHOU (hayHbl

JIs MajoIEeTUHKOBBIX YEpBEM XapakTepHa BHICOKAas YCTOWYMBOCTH
K 3arpsi3HSAIONIMM BeniecTBaM. HecMOTpst Ha TO 4TO OJIUTOXEThI OTIMYAK0T-
Csl 3HAUUTEJIBbHOW YCTOMYMBOCTBIO K OPraHUYECKHM 3arps3HUTENAM, OHU
YyBCTBUTEIBHBI K Pa3IMUYHBIM CEPOCOCPKAIUM BellecTBaM, (peHosam,
reKCOXJIOPaHy, HOHAM TSKEJIbIX METAILIOB.

Oco00 TOKCHUYHBI Jisl OJIUTOXET COCAMHEHHUS TSIKEIbIX METaJIOB.
CWJIbHOW TOKCHYHOCTBIO NJII OJIMTOXET O00JajaeT MeAb, MOXKET MOJaB-
JSATHCSL pa3BUTHE MPEJCTABUTENCH cemMelcTBa TyOuUIMA MpU COoJepiKa-
HUU UOHOB MEJU B cyXoM uiie 0onee 50 MI/MKT.

OnuroxeTsl COCOOHBI AKTUBHO aKKyMYJUPOBaTh B Telle pa3HO00pa3-
HbIE XMMHUYECKUE DJIEMEHTHI, HAXOASAIIMECs] B JIOHHBIX OTJIOXKEHUSIX, IO-
CKOJIbKY SIBIISIFOTCSI JAeTpUTO(daraMu M TOTPEOJISIIOT B KauyeCTBE MHUILIH
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rpyHT. Tak, B MIBaHbKOBCKOM BOJOXPAHUJIMILE B TEJIE OJUTOXET COJIEP-
KUTCS 3HAYUTENBHOE KOJIMYECTBO HOHOB ME/IM, MAPTaHIa, KeJe3a.

IIpu neicTBUM TOKCMKAHTOB OTMEYAKOT CieAyrolue Mopdosoruye-
CKME U3MEHEHUS: PAa3PYyLIEHUE SMUTEINOUUTOB LIEJOMUYECKOTO SIUTEIIHNS,
paclIMpeHne KalWUIIPOB COCYAMCTOrO IUIEKCYCa, OTEYHOCTh OKOJOTJIO-
TOYHON KOHHEKTUBHI. [Ipu nelicTBUM (pochopopraHMuECcKUX COETUHECHUN
OJINTOXETHI MIPEKPAIIAlOT BOJIHOOOPA3HBIC IBUKECHUS.

s padorbel HeoOxoammo: 1 % pactBopel CuSO, u @OC (kap-
00¢oc), KyJIbTypa IPECHOBOAHBIX MaJIOIIETUHKOBBLIX yepBer Lumbriculus
variegatus (Oligochaeta); 9 wamek IleTpu; oTcTosHHas BOAa; MUIETKU
xumuyeckre Ha 10 mi; mepHas konb6a (uunuuap) Ha 100 mu; pesuHoBas
rpylia, TUHIET WA MUIIETKA.

3ajaHue: ONpeAeInuTh BBIKMBAEMOCTh OJIUTOXeT B pacTtBopax CuSQOy
n ®OC ¢ koHueHTpauusiMu. OTMETUTh CUMIITOMBI OTPABJICHUS: U3MEHE-
HUS B JIBUTATEIbHON aKTHBHOCTH, 00€3/IBUKMBAHUE, U3MEHEHUE (PIYKTY-
aIluy BOJTHOOOPA3HBIX JABUKEHUN TeJla OJIUTOXET.

Memooduka uccs1edo8aHus

B pabote tpelyeTcsi mpoBecTH HAOIIOJIEHHUE 32 COCTOSIHHEM U TMOBe-
JCHUEM OJIMTOXET NpPH OCTPOM OTpaBiieHUM uX pactBopaMu CuSOy
1 ®OC B xonuenTpauusax 1 mr/ma, 10 mr/m, 100 mr/m, 1000 mr/m.

[TpurotoButh u3 1 % pactBopa CuSO, u kapbodoca ONBITHBIE PACTBO-
pbl TOKcuKaHTa ¢ KoHueHTparusmu 1 wmr/n (ITAK), 10 mr/m, 100 mr/m,
1000 mr/n. Pa3zBenenue npoBoUTh OTCTOSIHHOM a3pUPOBAHHOM BOJIOM.

B vamku [letpu ¢ npUroTOBIEHHBIMU KOHILIEHTPALUSIMUA TOKCHUKAHTA
MUTETKOM MOMeCTUTh mo 1 ocobu omuroxer. IlapamienbHO MOMECTUTH
olMroxer B 4amky Ilerpu ¢ OTCTOSIHHON a’pupoBaHHOM BOAOW (KOH-
TPOJIbHBIN BapuaHT). OTMETUTh BpeMs Hayaja skcnepumenTa. Habmronas
3a TIOBEJICHUEM OJIMTOXET B OMBITHBIX COCYJax, OTMETUTh BpEeMs MOsIBIIC-
HUSI CHMIITOMOB OCTPOT'O OTPABJICHUS: U3MEHEHHUS B JIBUTATEIILHON aKTHUB-
HOCTH, 00€3/IBMKMBAHWE, U3MEHEHUE (PIYKTyallul BOJHOOOPA3HBIX JIBU-
YKEHUU TEJIa OJINTOXET.

CpaBHUTH MTOBEICHUE OJIUTOXET B OMBITHBIX PACTBOPAX U B KOHTPOJIE.
Odopmuts poToko1. Caenats BHIBOIbI.
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3akoueHue no Kypcy 1a60pamopHbuIX pab6om

Hanuimre o61iee 3aki04YeHHe 10 [MUKITY JJabopaTopHbIX padoT. IIpo-
aHATM3UPYUTE MOYYEHHBIE PE3YJIbTAThl U CIICTAWTE BHIBOIBI:

- 0 TOKCUYHOCTH HCCIIEyEMbIX KOHIIEHTpAIIUH BEIIECTB Il pa3ind-
HBIX TUJIPOOMOHTOB,

- POJIU MPOJOJKUTENBHOCTH IKCIO3UIIMU TECT-00BEKTOB B pacTBOpax
TOKCUKAHTOB B pa3BUTUU TOKCUYECKOTO A dekTa,

- POJIM TPUPOJIbI TOKCUKAHTA B Pa3BUTUU TOKCUYECKOTO 3dekTa op-
raHusma.

B 3akmodyeHun o0OCHYHTE HEOOXOAMMOCTh HOPMHPOBAHHUS COPOCOB
1 BRIOPOCOB 3arpsi3HSAIONINX BEIIECTB, TMOCTYMAIOIINX B OKPY’KAIOIIYIO Cpe-
Ty, Ha OCHOBE IMOJIYY€HHBIX B LIUKJIC JIJAOOPATOPHBIX pabOT Pe3yIbTATOB.
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