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I. BBEJIEHUE

Metoanueckue ykazaHus 110 AUCLHUILUINHE «DKOJIOTUs» MPEIHA3HAYEHBI I IPOBEACHUS CO
crynentamu HampasieHust 08.03.01 CrTpouTenbCcTBO NPAKTUUECKUX 3aHATUNH W BBIIOJHEHUS
KOHTPOJIbHON paboTBhl.

Y4eOHbIM IIJJAHOM 110 YKa3aHHOM JUCLUUMIUIMHE NPEIyCMAaTPUBAIOTCA IPAaKTHUYECKUE
3aHATHS, KOHTPOJIbHAs padoTa, pedepart. [1o TaHHON TUCHMITIIMHE CIAeTCs 3a4eT.

Ha 3aHaTusiX CTyneHThl pemarT 33Jauyd Ha OCHOBE 3HAHMM, IIOJIyYEHHBIX B XOJ€
NPAaKTUYECKUX 3aHATUH U caMOCTOATENbHOM paboTel. Ilepen HayamoM pelieHus CTyAeHTaM AaeTcs
KpaTKuii 0030p Croco00B, MOCIEI0BATEIBHOCTH PEIICHHUS] M OCHOBHBIX MPABUJ UCIIOIb3YEMbIX IS
IPAaKTUYECKOI'0 peIIeHUs 3a/1ay.

OcHOBHasl UeJdb NPAKTHYECKUX 3aHATHI — yriyOjeHHas mnpopaboTKa OTAEITbHBIX
pas3zenoB Kypca, 3HAKOMCTBO C IOHATHMHBIM ammapaToM 3TOM AUCLUILIMHBI M €r0 OCBOCHHE,
OBJIAJICHUE MPAKTUYECKUMHU MpUEMaMHU OOpabOTKM AHAJUTHUECKUX JAHHBIX IpPU PELICHUU
IPaKTUYECKHX 3a/1a4.

Bce npaktuueckue paOOThl 3aBEPIIAIOTCS CAMOCTOSATEIbHBIM aHAJIM30M IOJYyYEHHBIX
pe3ysabTaTOB, KOTOPbII MPeJICTaBIIsAETCS B BUJE KPATKUX BBIBOJOB MIIM 3aKIFOUEHUS.

3agauu QUCHUIUIMHBL:

- 03HAKOMHUTh OOYYAIOLIUXCS C TEPMUHOJIOIHEN 3KOJOIMH, OXPaHbl OKpY’Karollel cpesbl U
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

- chopMUpOBaTh HABBIKK CAMOCTOSATENBHOTO MOJYYEHHUS 3HAHUM B OOJIACTH 3KOJOTMU U
OXpaHbl OKPY>KaOILEH CPe/Ibl, PALIMOHAIBHOIO IPUPOIONIOIb30BAHMS;

- copmupoBaTh CHOCOOHOCTh K KPUTUYECKOMY aHAIMU3Yy IPOEKTOB C TOYKH 3pEHHUs
pecypco-u S3HEProcOepeKeHHUs.



Il. TEMATHYECKHWM IIJIAH
Ne HanmMeHnoBaHME MpakTHYECKUX pabOT Kosn-Bo vacoB
n\i Ounass | 3aoyHas
1 2 3 4
1. | Tpoduueckas CTPyKTypa IKOCHCTEM. 1 1
2. | Jemorpaduueckas CTPYKTypa HOITYJISILIU. OcHoBHbIE 1 1

3dKOHOMCPHOCTH POCTa HOHy.]'IS[I_[I/Iﬁ

3. | Bo3zeiicTBHe SKOJOTMUYECKHX (AaKTOPOB HA JKUBBIE OPraHU3MBI.

Onpenenenye 30Hbl ONTUMyMa 2 !
4. | Onenka KayecTBa OKpYXKarolen cpeibl 2 1
5. | Cemunap mo Teme: "3arpsi3HeHHE OKpyXkaromend cpenbl. [mobanbHbIC 5
HKOJIOTHYECKHE MPOOIeMbl"
6. | [1nara 3a copoc CB 2
7. | CemuHap no Teme: "DKo3alllUTHAs TEXHUKA 2
Hroro: 12 4

I11. METOAUYECKHUE YKA3AHMUS 11O BBINTIOJTHEHUIO ITIPAKTUYECKHUX PABOT.

INNPAKTUYECKOE 3AHATHUE Nel
«Tpoduueckas CTpyKTypa IKOCUCTEM

MeToauueckue YKazaHnusi

1. BcraBbTe B TEKCT MPOITYIIIEHHBIE CIIOBA!

CooO11ecTBO  OPraHM3MOB pPa3HBIX BHJIOB, TECHO B3aWMOCBS3aHHBIX MEXIy CO0O0iH U
HaceNqoIuX 0ojiee UM MEHEE OJHOPOJHBIM y4yacTOK, Ha3bIBAETCS 1). B ero
COCTaB BXOJAT: PacTEHUs, >KUBOTHBIE, 2), 3). CoBOKYIHOCTH
OpTraHW3MOB W KOMIIOHEHTOB HEXHBOW MPHUPOJIbI, OOBEIUHEHHBIX KPYrOBOPOTOM BEIIECTB U
MIOTOKOM JHEPrud B €JIWHBIA MPUPOJHBIM KOMIUIEKC, Ha3bIBAETCA 4) wumm
5).

2. 3aroJIHATE TPONYCKH Ha3BaHHUSIMH (DYHKIIMOHAIBHBIX TPYIIT YKOCHCTEMBI U TAPCTB KUBBIX
CYILIECTB.

Opranusmbl, TOTPEOISAIONINE OPraHNYECKOe BEUIECTBO M MepepadaThIBalOIINe €ro B HOBBIE
(GhopMBI, Ha3BIBAIOTCS 1). Onu npencraBiaeHbl B OCHOBHOM BHUJaMHU, OTHOCSIIIIUMCST K
2) mupy. OpraHuzmbl, MOTPEONSIONIME OPTAaHMYECKOE BEIIECTBO W IMOJHOCTHIO
pasyiararouiye ero 10 MUHEpPaIbHbBIX COCIMHEHN, Ha3bIBAKOTCS 3). OHu mipeACTaBICHBI
BUJIaMH, OTHOCSIIIUMUCS K 4). Opranusmbl, KOTOpbIE MOTPEOISIOT MUHEpaIbHBIC
COCIMHEHUS] W, WCIOJIb3ys BHEIIHIOK HHEPTUI0, CHUHTE3UPYIOT OpPraHWYECKHE BEIIECTBA,
Ha3bIBAIOTCS 5). OHu mpencTaBiIeHBl B OCHOBHOM BHJAMH, OTHOCSIIUMHUCSA K

6) Mmupy.

3. Tlogbepure K KaKJJOMy OpraHM3MYy Ha pUCYHKE |, K Kako# ()yHKIMOHAIHHON rpymie (HiTu
rpymIam) 3KOCUCTEMBI OH OTHOCUTCS.



Pucynok 1
4. TlokaxuTe CTpEeNKaMy THIIEBBIE CBA3M MEXIY H300paKEHHBIMH Ha PHCYHKE 2 BUIAMHU
YKUBOTHBIX U PACTEHUI OMOIIEHO3a TYHJIPHI.
Boinummure (10 puCyHKY) BUJIbI, OTHOCSIIIMECS K:
a) IpOJyLIEHTaM
0) KOHCyMEHTaM IIEpBOI0 MOpsIKa
B) KOHCYMEHTaM BTOPOTO WJIM TPETHETO MOPsIKa

Pucynok
5. BeimuimuTe Ha3BaHUS >KMBOTHBIX, KOTOPBIX MOXHO OTHECTH K KOHCYMEHTaM IIE€pPBOTO
nopsiaKa:



Kopoga, neB, am&ba, mayk, BOJIK, 3asll, MbIIIb, 3€JIEHBIH Ky3HEUHK, SICTpPeO, T'yCh, JIUCHUIIA,
IIyKa, aHTWIONA, TaF0Ka, CTEIHAs Yeperaxa, BHHOTPAJAHAs YIUTKA, Neb(QHH, KOJIOPAICKUN XKYK,
ObIUMI IIETICHB, TYCEHHWIIa KaIlyCTHOW OEJISIHKH, OCNIbIi MeIBelb, Mmuejia, KPOBOCOCYIIUH Komap,
CTpPEKO3a, I0JI0HEBas TUIOJ0KOPKA, TJIS, Cepas aKyJa.

6. BcTaBbTe MpOMyIIEHHBIE CIIOBA.
Psanpl, B KOTOpBIX KaXIbli NpPEAbIAYIIMNA OpraHu3M CIYXHUT HHILEH M[ociIenyromemy,
Ha3bIBAIOT 1). OTnenbHbIE 3BEHbS LI€TIEH TUTAHUSI Ha3bIBAIOT 2).

7. TlokaxxuTe CTpelKamMH NHILEBBIC CBSI3U MEXIy H300pakKeHHBIMH Ha PUCYHKE 3 BHJIAMH
KUBOTHBIX U PACTCHUH OMOIIEHO3a CTEIH.

Boinummure (110 pucyHKY) BUJIbl, OTHOCSIIMECS K:

a) mpoayleHTaMm; 0) KOHCyMEHTaM I1ePBOro U BTOPOTro MOpsIKa.
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Pucynok 3

HPAKTHYECKOE 3AHATHUE Ne2
«/lemorpaduueckas cTpykTypa nonyssiiuii. OCHOBHbIE 3aKOHOMEPHOCTH POCTA TOMYJISIIUN »

Metoanyeckue ykasaHus

B >xu3HM 1106010 KUBOTO CYyIIECTBA OOJIBIIYIO POJIb UTPAIOT OTHOLLIEHUS C IPYTUMHU
NPEeCTaBUTENSIMU COOCTBEHHOTO BUAa. OTHOIIEGHHS 3TH OCYIIECTBISIOTCS B HONYAAYUAX.
«[Tomymtocy» MoO-NaTbIHU — «HAPOA», U B TOYHOM MEPEBO/IE CIOBO «IOMYJISIUI» 03HAYAET
HaceJeHHe BU1a Ha Kakoi-nmubo teppuropui. [lo onpenenenuto C.C. lIBapua, nonyrayus — 310
3JIeMEHTapHasi TPyNIUpPOBKa OPraHU3MOB OIPEAEIEHHOT0 BH/1a, 00Iajatoliasi BCeMU
HEOOXOIMMBIMHU YCIIOBUSIMH IS OJACP)KaHUS CBOCH YMCICHHOCTH HE0003pUMO JITUTEIHHOE
BpeMsI B IIOCTOSIHHO MEHSIOIINXCS YCIOBUSIX CPEJIbI.

CoorHolieHne oco0eil pa3HOro Moja Wi Pa3HOro BO3pacTa — MOKa3aTeNu CMpYKMypbl
nonynayuu. CTpyKTypa — 3TO COOTHOIIIEHHE YacTel B J1000i cucreMe. [lonmynsnun MoKHO
CpaBHUBATh U MO PACIPEENICHHIO 0CO0eH B MPOCTPAHCTBE, T. €. O UX MPOCTPAHCTBEHHON
CTPYKTYp€, U 110 IpyruM npusHakam. Bce 3Tu npusHaku — xonndyectBeHHble. ClieJ0BaTeIbHO,



MOMYJISIIIMY XapaKTepU3YIOTCS IPEXkKe BCEro KOJIMUYECTBEHHBIMHU MOKa3aTeasiMu. Bensa nabmtonenus
3a OTJEIbHBIMU MOMYJISIIIUSAMU, HEOOXOANUMO YMETh YUUTHIBATh U PACCUUTHIBATH, OLIEHUBATH U
MPOTHO3UPOBATh UX YHUCICHHOCTb.

Ornucanue MoJIOBOTO M BO3PACTHOTO COCTABA MOMYJISAINI HA3bIBAIOT demozpadghueti («IeMoc»
— Hapo/l, HaceJeHue, «rpado» — MHUIIY, OIMUCHIBAIO).

AHanu3 BO3pacTHOTO M MOJIOBOTO COCTaBa MOMYJISIHA — HEOOX0IMMOE YCIOBUE JIIIs
MIPOrHO3a YUCIEHHOCTH T€X BUJIOB, KOTOPHIE Mbl UCIOJIb3YEM B TUKON MPUPOJIE, PA3BOIUM UITHU C
KOTOPBIMH OOpeMcsl B CEITbCKOM U JIECHOM XO35HCTBE, B PbIOHOM IIPOMBICIIE, B OMOJIOTHUECKUX
TEXHOJIOTHUSIX.

AHanu3 BO3pacTHOU CTPYKTYPHI MOMYJISIIIUN YeI0BeKa — HACEJIEHUS TOPOJI0B, ITOCEIIKOB,
JIEpPEeBEHb — KpaliHe HEOOXOAUM, TOTOMY YTO C 3TUM CBS3aHO IUIAHWPOBAHUE CTPOUTENILCTBA
IKOJI, IETCKUX CaJI0B, OOJIBHHUII, JOMOB JIJIsl IPECTAPEIIbIX U IPYTHX COMMATBHBIX YUPEKIACHUM, a
TaK)Ke pacyeT pabouyrx MECT U COCTaBIICHUE OOIIUX MEPCIEKTUB Pa3BUTHUS JAHHOTO paiioHa.

Koumponvnoe 3aoanue
1. HaueptuTe mnupamMuabl BO3PACTOB [0 MPUBEACHHBIM HIDKE AaHHbIM. CpaBHUTE
BO3PACTHYIO CTPYKTYpY NOMYJsiliuid Tpecku B bapeHiieBom Mope 1o BbUIOBY pbIO B KOHIIE 1950-x u
koHue 1980-x rr. Cuenaiite BBIBOJ O COCTOSIHUM MOITYJISIIIUU B TOT U IPYrOil HEPUOJIBI.

YJI0B TPECKU B MIIH. DK3EMILISIPOB
Bospact psIb B rogax 50-c rois! 80-c rois!
Or3 106 42 246
Or6nmoll 179 134
Or 1l mo 16 37 1
Ot 16 1o 20 2 0
2. Ha omHoM W3 y4YacTKOB pacTeHHs KOPMOBOTO 3JlaKa — TIOJICBHILI TOHKOW —

pacrpeneNsIiuch 10 BO3PACTHOMY COCTOSIHUIO CIEIYIOUINM 00pa3oM: MPOPOCTKH —73, Moo sie — 9,
B3pocible MIooHOocsIMe — 16, crapble — 2. Uepe3 ueTspe roj1a BO3PACTHOM COCTaB MOJIEBHIIBI Ha
3TOM k€ ydacTke ObuUT coorBeTcTBeHHO 0, 3, 30, 60. HauepTuTe mupamuasl BO3pACTOB U CHCIIANTE
BBIBOJ] O TOM, KaK U3MEHWJIACh TOMYJISLMS 32 9TOT MEPHO.

3. B HmwxHem TeueHnH peku JIeHBI caMKH OceTpa MPHUCTYMAIOT K pa3MHOXKeHHI0 B 12-14
net npu cpenHert ;ummne Tena 70 cM. Hanbonee crapeie ocodou 10kuBatoT 10 50 JeT, Bec MX — OKOJIO
13 xr. Ha pexe Anman caMku oceTpa HauMHAIOT MeTaTh UKpy B 10-12 neT npu cpegaHeit qiiuHe Tena
58 cm. CambIM cTapeiM oco0siM He 6osee 21 roaa. [IpomeicioBas Mepa, T.e. MUHUMAJIbHBIA pa3Mep
oco0el, pa3penieHHbIX K OTJIOBY, cocTaBiisieT 62 cM. UTo mpou30iMAeT C alaHCKOW W JIEHCKOM
NOMYJSAUAMH OoceTpa uepe3 15 ner, eciau B pe3ysibTaTe MHTEHCUBHON JOOBIYM OynyT BBLIABINMBAThH
BCE 0COOM, KPYIHEE ITUX Pa3MepOB?

OcHOBHbIE 3aKOHOMEPHOCTH POCTA MOMYJIS M

PaccmoTpuM ocHOBHEIE, Han0oJIee YacTO UCIIOIb3yEeMbIe I ONUCAHUS POCTa MOMYIIALUI
3aKOHOMEPHOCTH, KAKOBBIMH SIBJISIFOTCS THIIEPOOTMYECKasi, SKCIIOHCHITNAbHAS, J-00pa3Has u
JorucTuydeckas (S-obpasHas).

1. TI'mnepOoamueckuii poct. B 53TOoM ciydae auHaMUKa MOMYNSIIIMM OMUCHIBAETCS
YpaBHEHHUEM

dn/dt = an?,
U €70 pElICHUE UMEET BUJL
n=a(t —1), (1)
W
n=1/at —t),

r7ie N — YUCIECHHOCTD NOMYJISALNN,
t" - MOMeHT BPEMEHH, ITPU KOTOPOM UHCIEHHOCTh MOMYJISIUU CTAHOBUTCS paBHON OECKOHEYHO
OOJIBIION BEIUYNHE;



@ — KOHCTAaHTAa.

I'nnepOosiyeckuii  pocT  ONMHCHIBACT — B3PBIBOIIOJZOOHOE — YBENWYCHHE — YHCICHHOCTH
HaponoHaceneHus. [lapameTpsl runepOoInYecKoil KpUBOH M OCOOEHHO MHTEpecHas BeauunHa t
MOTYT OBITH ONpEAETCHbI C MOMOIIBIO JHMHEHHOrO COOTHOIIEHHs (1) Mo AaHHBIM O XOJe pocTa
YHUCICHHOCTHU HOMYJISILMUA METOAOM HaUMEHBILINX KBaJIPATOB UM rpauueCKH.

2. DKCHOHEHUHAJTbHBIH PpoOcT. YpaBHEHHE, ONUCHIBAIONIEE W3MEHEHUE YHUCICHHOCTH
HOIYJISALUH, B 3TOM ClIydae UMEeT BUJ

dn/dt =rn,
€ro pCIICHNC
n=nyexp (rn), (2
HIIN
Inn=Inng+rt, 3

371eCh I - ONOTUYECKHUI NOTEHIMAJ OMYJIALUY; Ny - Ha4aJlbHasl YUCIEHHOCTb.

JIisi DKCIIOHEHIMAIIBHO PACTyIEl MOIYJISIUUU Ba)KHOW XAPAaKTEPUCTHKOW SBISECTCA BpeEMs
YIBOCHUS €€ YUCICHHOCTH — T.

T=In2/r, 4)

C yuerom (4) BelpaxkeHue (2) mpuHUMAET BU]]

n=n,-2"". (5)
rae t/T — yncio yABOCHUH YHCICHHOCTH MOMYJISALUH, IIPOH30ILe/IIee 3a Bpems L.

[TapameTpsl 3KCIIOHEHIMAIBHOM KPUBOW JIETKO OIPEAEISAIOTCS € IMOMOLIBIO JIMHEMHOIO
cooTHoIeHus (3) rpaguuecK UM ¢ IOMOIIBIO0 METO/1a HAUMEHBIINX KBaIPATOB.

[Ipouecc 3xcruTyaTaliMy 3KCIOHEHIIMAIBHO PACTYLIEH MONMYJISUU ONKUCHIBAETCS BBEICHUEM B
ypaBHEHHE pPOCTa MmoKaszaress "MpoMbICI0BOM cMepTHOCTH" — K,

dn/dt = (r — k) n;
n=ngexp ((r—Kk)t). (6)

B 3aBucuMocTH OT COOTHOIIEHUS OMOTHMYECKOrO MOTEHIMala U MPOMBICIIOBOM CMEPTHOCTU
pa3auyaroT TPU OCHOBHBIX pEXHMMa JKCIUTyaTalluy MOMYJISALMNA: INAAsIUN, CTAllMOHAPHBIM U Ha
YHUUTOXKEHUE.

3. Poct ¢ orpannyenneM WiH j-06pa3HbIii. B 3TOM ciiydyae ypaBHEHHE, OMUCHIBAIOIIEE POCT,
WMEET CIEAYIOIIUN BU

dn/dt=r (K-n), @)
€ro peuieHue
n=K-(K-ngexp (- r(t—tp)),
rae K — makcumanbHO BO3MOKHAs! YUCIEHHOCTD MOMYJISINH, T.€. EMKOCTh Cpeibl OOUTaHUSI.

W3 mnocineaHero BBIPAKEHUS JIETKO IMOJYYUTh CIEAYIOLIEE JIMHEHHOE pPEeKyppeHTHOE
COOTHOILIEHUE MEXKIY COCEIHUMHU 3HAYEHUSAMH UYUCICHHOCTH TMOMYJSALUH, OTCTOSIIUMU APYr OT
Jpyra BO BpeMeHH Ha BennuuHy dt

n, =An; + B, (8)
rae A = exp (-rdt), B = K (1 — exp (-rdt)).

Ortcroza JIerko OnpeeuTh MapaMeTpsl j-00pa3HOW KpUBOH

r =-InA/dt, K=B/(1-A). 9)

Takum oOpazom, OMOTHYECKHMH MOTEHIMATl M EMKOCTb Cpelbl OOMTaHWs Ul TOMYJNSALHUH,
pacTymiel mo THUIy pocCTa € OrpaHMYEHUEM, MOTYT OBbITb ONpPEIENEeHbl MO JaHHBIM O €€
YHMCJIEHHOCTH B CMEXXHBIE PABHOOTCTOSIIINE APYT OT APyra MOMEHTHI BPEMEHHU.

4. JlorucTuyeckmii, Miiu S-o0pasHblii pocT. B 3TOM cityyae ypaBHEHHE, ONKCHIBAIOIIEE POCT,
HMEET BUJL

dn/dt =rn (1 - n/K), (10)
€ro peuIeHue
n=K/(1+ (King— 1) exp (-r t)).
W3 mnocnenHero BBIpaXEHHMs HAXOAUTCA aHAJIOTHYHOE (8) JMHEWHOE pEKyppeHTHOE



COOTHOILIEHHE, HO Ul BEIMYUH, OOpPATHBIX YMCIEHHOCTSAM IOMYJSALUM B CMEXHBIE MOMEHTHI
BpEMEHU

1/n; = A (1/n;) + B, (11)
rne A =exp (-rdt), B =(1-A)/K.

C mnomoumpro BblpaxkeHus (11) Mo JaHHBIM O YHCIEHHOCTH MOMYJSALMU B CMEXKHBIE
PaBHOOTCTOALINE MOMEHTBHI BPEMEHHM MOTYT OBITH OmpeseneHbl €€ OMOTHYECKHI MOTEHIHal U
€MKOCTb CpeJibl OOUTaHMSL.

BakHpIM BapuaHTOM JIOTMCTMYECKOTO 3aKOHa poOCTa SBISETCS TOT, B KOTOPOM SIBHO
YUUTBIBAETCS 3aBUCUMOCTh CKOPOCTH POCTA MOIYJIALUN OT BpEMEHU

dn/dt = (r/t) n (1 — n/K), (12)
€ro peleHue
n=K/(1+ (King—1)-exp (- rint)).

OrneHka nmapaMeTpoB JOIMCTUYECKOI'O 3aKOHA B 3TOM ClIydae MOXKET ObIThb OCYILECTBJIEHA C
IIOMOLIbI0 coOOTHOLEHUs Tumna (11) uiam 1pyrum crnennaibHbIM METOJIOM.

Jloructuueckass kpuBas tuna (12) ocoOeHHO XOpPOIIO HPUTOAHA JJsl ONUCAHMS MPOLECCOB
X0/1a pOCTa JPEBOCTOEB 110 3aIacy, BBICOTE U JUAMETPY.

Konmponvnoe 3adanue.

1. Ilo naHHBIM O YMCIEHHOCTH MHPOBOIO HApPOJOHACENICHUs, NMPUBEAEHHBIM B Tabmuue 1,
IIOCTPOUTH FMIIEPOOINYECKYIO KPUBYIO, OIMCHIBAIOILYIO 3TOT POCT.

Tabnuna 1 - YucneHHOCT, MUPOBOTO HAPOIOHACEIEHUS

T'on Jlo H.5. 1000 1200 1400 1500 1600
MiH. yen. 200 300 350 380 450 480
T'on 1700 1800 1850 1900 1910 1920
MuH. yen. 550 880 1200 1600 1700 1840
Tox 1930 1940 1950 1960 1970 1980
MiH. yen. 2000 2260 2500 3000 3630 4380
Ton 1999 2006
MuH. yer. 6000 6500

2. OmpenenuTh BpeMs, 3a KOTOpPOE IMOTOMCTBO OJHOW OaKTepHuH, pa3MHOXKAIOMIEHCS
nenermem u Becom 1072 1, nocrurmer Beca 3emmoro mapa — 10% r, ecnm omHo jeneHue
MPOUCXOIUT C UHTEPBAJIOM B 20 MUH.

3. Homynauus sKkcrulyatupyeTrcs B pexuMe Ha yHUUYTOxkeHHe. OnpenenuTb Bpems, 3a
KOTOPO€ YMCIIEHHOCTh MOMYJsIiuK cokpatutes 10 10% oT nepBoHavanbHOU (Tabnuma 2)

Tabnuia 2 — BapuanTtsl 3aganus

BapuanTsr No r k
1 1000 1,0 1.3
2 860 0,8 1.0
3 10000 1.2 5.6
4 360 0,3 1.2
5 870 0,6 15
6 10840 1,3 2,6
7 440 0,1 0,3
8 640 0,7 1,6
9 8460 0,08 0,1
10 760 0,7 1,4
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MNPAKTUYECKOE 3AHATHUE Ne3
«Bo3neiicTBue 3K0I0rnYecKux (pakTopoB Ha KUBBIEC OpraHu3Mbl. OrnpeeneHue 30HbI ONTUMYMa

TeopeTuueckue cBeJleHUs:

DKOJIOTUYECKUMH (PaKTOpaMH SIBIISIOTCS DJIEMEHTBI Cpelibl, CIOCOOHBIE OKa3bIBATh MPSIMOE BIHSHUE
Ha JKMBBIE OPraHM3Mbl (XOTS OBl Ha NPOTSHKEHWH OJHOM W3 (a3 MX WMHIMBUAYAJIHHOTO Pa3BUTHS), WIH
YCIIOBHSI CpEMIbl, Ha KOTOPBIE OPTaHU3M OTBEYAET MPHUCIIOCOONTETHHBIMU PEAKIIIMHU.

B ocHoBe B3aMMOACHCTBHS OpPraHM3MOB M OKpYKAlOIIEH MX Cpeabl HaXOAATCS MPUYMHHO-
ciefcTBeHHbIe CBs3U. OpraHu3M MojyvaeT MHPOPMALMIO U3 OKpYKalomied Cpedbl B BHIE OMpeIesICHHBIX
CHUTHAJIOB, UMEIOIINX MaTePHAIBHYIO MIPUPOTY, U pearnpyeT Ha STH CUTHAIIBL.

Kupoli opraHusM B MPUPOAHBIX YCIOBHSIX OJHOBPEMEHHO IMOABEPraeTcsl BO3ACHCTBUIO
OMOTHYECKHX M a0MOTHYECKHX (aKTOpOB, TpeOyeMBIX €My B OMpelesIeHHBIX KolnmdecTBax (mo3ax). Tak,
pacTeHrs HYXXAAIOTCS B OONBINNX KOJMYECTBAX BJIArd, MHUTATENBHBIX BemiecTB (a3ota, ¢ocdopa, Kamms).
TpeboBanus K JPYTWM BEIIECTBaM, HANpUMeEp, OOpYy WM MOJUOIEHY, ONPENeNSIOTCS HUYTOXKHBIMHU
KoJIM4ecTBaMHU. TeM He MeHee, HEAOCTaTOK MM OTCYTCTBHE JIIOOOTO BellecTBa (Kak MakKpo - TakK H
MHUKpPODJIEMEHTa) OTPHUIATENIbHO CKa3bIBAaCTCS HA COCTOSHUM OpTaHW3Ma, [aKe eCIM BCE OCTajJbHBIC
MPUCYTCTBYIOT B TPEOYEMBIX KOJTHMIECTBAX.

B cooTBeTcTBHE C 3aKOHOM MHWHHUMYMa, YCTaHOBJIEHHBIM HeMenkuM y4eHbM 10O. JInbmxom, pocT
pacTeHUNl OTrpaHUYMBACTCS AJIEMEHTOM, TpeOyemasl KOHICHTpallus KOToporo MuHuMaibHa. 0. JInOux
OTIpEIeNTNII, YTO Pa3BUTHE PACTEHUS WA €r0 COCTOSHHE 3aBUCAT HE OT T€X XUMHUYECKHX DJIIEMEHTOB (WIH
BEIIECTB), KOTOPhIE NMPUCYTCTBYIOT B TIOYBE B JOCTATOYHBIX KOJIMYECTBAX, a OT TE€X, KOTOPhIX HE XBaTaeT.
3akoH MHHUMYMa (popMyIHpyeTcsl CIACIYIOMIM 00pa3oM: Geujecmaom, NpUCYMCMEYIOWUM 8 MUHUMYMe,
VAPABAACNCS YPOACA, ONPeeisiemcst e20 GeIUdUHA U CMAbUTLHOCIb 80 6PEMEHIL.

BriocencTBum 3ak0oH MHHMMyMa CTaj TpPakKTOBaThCcs Ooyiee IIMPOKO, W B HACTOSIIEE BPEeMs
MOSIBUIOCH MOHATHE "MUMHUTUPYIOMUH (pakTop". DKomoruueckuii (pakTop SBISETCS JIUMUTHPYIOIINM, €CIH
OH OTCYTCTBYCT, HAaXOIUTCA HMHKC KPUTHUYCCKOTO YPOBHA HIIU HPEBOCXOIUT MaKCHUMaJILHBIN YPOBCHbL.
[onsitre "mumuTHpyOmUi QaxTop" MPUMEHHMO HE TOJBKO K HEOOXOMWMBIM Ui KU3HH OPraHU3MOB
JJIeMEHTaM, Kak cumrtan JIMOWX, HO W KO BCEM DKOJIIOTUYECKHUM 3JIEMEHTaM W YCIOBHSIM, MPHYEM 3TO B
paBHOI Mepe OTHOCUTCSI KaK K HX BEPXHUM, TaK ¥ HIKHUM IpejieniaM. Tak, y KaKA0ro )KUBOrO OpraHu3Ma B
OTHOIICHWH PA3INYHBIX 3KOJOTHYECKUX (PAKTOPOB CYIIECTBYIOT MpeAedabl BBIHOCAMBOCTH, MEXIY
KOTOPBIMA HAaXOJUTCS 30HA TOJEPAaHTHOCTH. ToJIepaHTHOCTH - CIOCOOHOCTh JKHBOTO OpraHH3Ma
MEPEHOCUTH OTKIIOHCHUS 3KOJIOTHYCCKUX (I)aKTOpOB OT ONTUMAJILHBIX 3HAYEHUH. DTO MOHITHE KUCIIOJIH30Ball
B. endopa B GopMynupoBKe 3aKOHA BEIHOCIMBOCTH (3aKOHA TOJIEPAHTHOCTH): JIF0O0U JCUBOU OP2AHUIM
umeem OnpeoeieHHble, I60TIOYUOHHO YHACTCO0BAHHbIE GEPXHULl U HUNCHUL npedeivl YCmOUuuUsoCmu
(monepanmnocmu) K 6030€tCmauro 06020 IKOA02UHEeCK020 akmopa.

Ecnu n300pazuthk rpadyuyecky 3aBUCUMOCTD KU3HEHHONW aKTUBHOCTH OpraHM3Ma OT WHTCHCUBHOCTH
BO3JIEMCTBHS OJIHOTO JKOJIOTHYECKOTO (aKTopa, TO TOIYYUTCS KpHUBas, HANOMUHAIOMIAs KPHUBYIO
HOpPMAJIBHOTO pacnpeneneHus ['aycca (puc. 1).

XKuBble OpraHM3Mbl TO OTHOIICHUIO K BO3JCUCTBHIO DSKOJOTMUYECKHX (DAKTOPOB JensaTcs Ha
BPUOUOHTOB M CTEHOOMOHTOB. JBPHOMOHTHI UMCIOT TUPOKUH JMATIa30H TOJIEPAHTHOCTH MO0 OTHOIICHUIO K
BO3JICHCTBHIO KAKOT'O-THO0 IKOJIOTHIECKOT0 (pakTopa, CTEHOOUOHTHI - Y3KW TUATIa30H TOJIEPAHTHOCTH.
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30Ha TOJIEPAHTHOCTH

3ona onTUMyMa

S ¥ <

»
»

HureHcHBHOCTD BO3CHCTBHS SKONIOrHIEcKoro dakropa

Puc. 1. 3aBHCHMOCTE XKU3HEHHON aKTHBHOCTH OpPTaHU3Ma
OT UHTCHCUBHOCTH BO3JICHCTBHS DKOJIOTHYECKOTr0 (hakTopa

MeToaunuyeckue yKazaHusl.

[TpakTHyeckoe 3aHATHE MO 3TOH TEMe MpeayCMaTPHBACT BBHINOIHEHNE 3aJaHUH C IIENBI0 YCBOCHHS
CTYZICHTaMH OCHOBHBIX SKOJIOTHUECKMX 3aKOHOMEPHOCTEH, 3HAKOMCTBO M OCBOCHHE MOHSATHIHOTO armnapaTa
JMAHHOW TeMaTHKH (PKOJNOTHYecKre (HaKTOpPHI, KIACCU(PHUKAIUS OPTaHU3MOB TI0 OTHOIICHHUIO K (hakTopam,

OIpeiesIeHNE 30H ONITUMYMa).

I[Hﬂ YCHEIIHOI'0 YCBOCHHUA CTYACHTaMU I[aHHOI\/'I TEMbI MPEAJIAararoTCAd pPas3iMuHbIC 3alaHusd, B TOM
YHCIIe coAeprKalue rpaduueckuii MaTepuall.

3apanus AJIs1 BBINTOJTHCHHUSA

1. HazoBuTe KOHKpeTHBIC (haKTOPHI CPe/Ibl, KOTOPbIE MOKHO OTHECTH K a0MOTHYECKUM, OMOTHUECKUM WITH
AHTPOIIOTCHHBIM. 3alIOJIHUTE TAOJHILY:

DaKTOPBI CpelIbl

ITpupoHbie

AOuornueckue

AHTpOTIOTeHHbIE
buornueckue

2. COG]II/IHI/ITC CTpCJIKaMHU MOHATUA U COOTBECTCTBYIOIINE UM OIIPCACIICHMA.

Tuiel B3aMMOOTHOIIIEHUN

OmpenenexHus

BsaumoeiicTBue oco0Oeii AByX BHIIOB, ITPY KOTOPOM JUISI OJTHUX MOCIICACTBHS

Mytyanusm (cumMOno3) N
OTPHLATEIIbHBL, & U APYTUX HEHTPAJIbHBIL.
XHUIIHUYECTBO Ocobu 0THOTO BHJIa HCHOJIB3YIOT OCTATKU MUK 0c00€H qpyroro Buja.
CoBMecTHOE B3aMMOBBITOIHOE COCYLIECTBOBaHUE OCOOEH IBYX HIIH OoJjee
[TapazuTtism
BUJIOB
Kommencanmmzm Oco0u 0HOTO BUA MPEIOCTABIISAIOT YOSKHUIIA 0COOSM IPYroro Buja, U 3TO HE
(HaxJ1IeOHUYECTBO) MPUHOCUT XO3SMHY HH BpeJa, HU MOJIB3BL.
Kommencannsm CoBmecTHOE 0OMTaHNE 0cOOEH ABYX BHJIOB, HEMTOCPEACTBEHHO HE
(KBapTHPaAHTCTBO) B3aMMO/ICHCTBYIONIMX MEXIy COOOH.
Ocobu 0JTHOTO MJIM HECKOJIBKHUX BHJOB CO CXOJIHBIMHU MOTPEOHOCTSIMU
AmMeHcanu3m COCYILIECTBYIOT IIPY OIPAaHUYEHHBIX PeCypcax, YTO MPUBOAUT K CHIIKEHHUIO
JKU3HEHHBIX MTOKa3aTeliel B3auMOICHCTBYIONIUX 0COOCH.
KOHKprH]_II/IH OIIHI/I OpraHu3MBbI IOJYYaroT OT APYIrux HeO6XOIII/IMBIe IIMTAaTCIIbHBIC BEUIECTBA

1 MCCTO NOCTOSAHHOT'O MJIKM BPEMCHHOI'O oOuTaHUs.

Hetitpanusm

Ocobu 01HOTO BHJA MOEAI0T 0c00eil IPYroro UM TOro e BUA.
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3. BzaumogeiicTBiE ABYX OPraHU3MOB TEOPETHUECKH MOKHO MPEACTABUTh B BHJIE MAPHBIX KOMOMHAIIMN
cumBonoB "+", "—" u "0", roe "+" 00603HaYAET yIyUIIEHUE ITONOKEHUS I OPTaHU3MOB, "'—" — ero
yxyamenue u "0" — oTCcyTcTBHE 3HAYMMBIX U3MEHEHH MTPH B3anMoAeicTBru. [locTaBpTe HAITPOTHB
NPEIJIOKEHHBIX TUIIOB OMOTUYECKUX B3aUMOJICHCTBUI COOTBETCTBYIOIIYIO APy CUMBOJIOB.

XULIHUYECTBO
CHUMBHUO3
[TAPA3ZUTU3M
KOHKYPEHLIS
HEWUTPAJIN3M
HAXJIEBHUUYECTBO
KBAPTUPAHTCTBO
AMEHCAJIM3M

4. Tlepen Bamu rpaduK 3aBUCUMOCTH YHCICHHOCTH KyKa CEMUTOYEYHOH 00XKbell KOPOBKH OT TeMIEpaTyphI
OKPY>KaIoLLEH Cpeibl.

110}
100}
90[
80
70
60+
S0
40t
30
20}
10

YucnenHocTs (0cobu)

-5 0 5 10 15 20 25 30 35 40 45 50 5, eC
VYkaxure:
a) TeMIIEpaTypy, ONTUMAIBHYIO JJIsl 3TOI'0 HACEKOMOTO;
0) nuamas3oH TeMIeparypbl 30HbI ONTUMYMa;
B) IMAIla30H TEMIIEPaTyphl 30HBI IECCUMYMa;
T') IBE KPUTHUECKHUE TOUKH;
1) TIpeIeIbl BHIHOCIIMBOCTH BHUJIA.

6. Ha puc. m300paskeHbI 3JIEMEHTHI 3KOJIOTUICCKUX HUIII JIEPEBHEB B IBYXMEPHOM ITPOCTPAHCTBE.
Ha cxeme nmoka3aHbl IpaHUIIBI TOJIEPAHTHOCTH JIEPEBHEB MO OTHOLICHHIO K ABYM (haKTOpaM:
OoraTcTBy (TIOAOPOANIO) U BIAKHOCTH (YBIIQXXHEHHOCTH) 1o4Bkl. [Ipeanonaraercs, 4to
KIIUMaTH4eckne (DakToOpbl B JAHHOM SKOJIOTUYECKON HUIIIE OJMHAKOBHI /ISl BCEX JEPEBLEB.
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BiiaxxHOCTE MOYBEI

Puc. 3onb1 TOJICPAHTHOCTU HCKOTOPLIX BUJIOB ICPCBLCB

Ha cxeme ucnonb30BaHsbl cieayrone 0003HaueHUs:

1) cryneneii mkansl 6oraTcTBa (mogopoaus) mous: | - ouens 6eqHbIe (BepXOBBIE TOP(DSIHBIE
6omorta); |l - 6ennbie (cyxue ayra, cocHoBble 00phl); |1l - HeOoraThie (e10BbIe U CMEIIaHHBIE Jieca,
ayra); IV - Gorareie (HU3MHHBIE JTyra U 00110Ta, 1yOpaBsl); V - oueHb Oorarteie (cTemny,
HOJIYIyCTBhIHU, TYCTBIHHU);

2) cTyrneHe! 1IKalibl BIaXXHOCTHU (YBIQXKHEHHUS) IOYB: A - 04eHb cyXue NouBbl, /] - n30bITOYHO
yBIIQ&XKHEHHBIE TIOYBBI, b - cyxue noussl, E - 00BojHEeHHBIE IOYBHI, B - cpeiHeyBIaXKHEHHBIE
nouBsl, JK - Boga (BogHas cpena), I - yMepeHHO BIIa)KHBIE TTOYBEI.

[Tpoananu3upyiite cxeMy U OTBETHTE Ha CIEIYIOLIUE BOIPOCHI:

- Kakne u3 3TuX nepeBbeB MOKHO CUUTATh IBPUOMOHTAMH, a KaKhe CTEHOOMOHTaMH (TI0 KaXKIOMY
dbaxTopy)?

- Kakoe nepeBo MOeT Clly>KUThb ITOKa3zareneM (MHAUKATOPOM) BBICOKOW BIaKHOCTH
MECTOOOHMTaHUs, a KaKoe - TIoKa3aTeneM O0raThix mous?

- Kakne u3 »TuX nepeBbeB MOTYT 00pa30BBIBaTh CMEIIAHHBIC HACAKICHUS U3 TPEX-YEThIPEX BUIOB?
- MOHO 111 CKa3aTh, YTO CMEIIAHHBIE HACAXKAEHUS MOT'YT OBITh 60JIee TOUHBIM MTOKa3aTeIeM
(MHIMKAaTOPOM) YCIIOBUM CPEJIbl, YEM KasKJ10€ JE€PEBO B OTJAEIBHOCTH?

IMPAKTUYECKOE 3AHATUE Ne4
«O1eHKa KauecTBa OKpYXKarolleH cpesbl»

MeToauueckue YKazanus.

OneHka KadecTBa OKpy’Karolllell cpenbl ocymiecTBisercs IuddepeHIupoBaHHO IO
CIIEAYIOIIMM HaNpaBJICHUAM: KauecTBO BO3AYIIHOTo OacceiiHa, BOJHOro OacceiiHa, MOYBEHHOTO
CI10s1, MPOAYKTOB MUTAHUSA U JP.

OreHKa KauecTBa 8030YUIHOU CpeObl OCYIIECTBIISETCS HA OCHOBE CJICAYIOUINX HOPMATHUBOB.

1. TlpenenvHO momycTMMasi KOHILIEHTpAlMsl BPEIHOTO BEIIECTBa B BO3AyXe pabouell 30HBI
(IMAK, 5), mr/mC, [Ipu exenHeBHOW BOCBMHYACOBOM paboTe (KpoMe BBIXOJIHBIX JHEH) WU IpU
JIpYroi MpOAOJKUTENBHOCTH paboyero HsA, HO He Oosiee 41 4 B Henmemnro, 3Ta KOHIEHTpAIUs B
TEUYEeHUE BCEro pabodvero JHsS HE JOJDKHA BbI3BIBATh 3a00J€BaHUN MM OTKJIOHEHHH B COCTOSHUHU
3JI0pPOBBS, KOTOPbIE MOKHO OOHApYXUTh COBPEMEHHBIMH METOJAaMU HCCIEIOBaHUN B Ipolecce
paboThI UM B OTJAJIEHHBIE CPOKH KHU3HH YeTIOBEKa.

2. llpenenbHO fomycTUMash MaKCHMajlbHasi pa3oBasi KOHIIGHTpAIMsS —3arpsi3HSIOLIETO
BellecTBa B Bo3ayxe HaceneHHbIX mecT (ITJK,p), M/ [Ipu Bapixanuu B TeueHue 30 MuH 3Ta
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KOHIICHTpAIlis HE JOJDKHA BBI3BIBATH PEBICKTOPHBIX (B TOM YHCIE CYOCEHCOPHBIX) PEaKIUi B
opranusme uenoneka ([Ipunoxenue 1).

3. IIpenenvHO momycTUMas cpeIHECYTOYHAsI KOHIIEHTpAUsl BPEAHOIO BEIECTBA B BO3AYXE
Hacenenabix mect (ITAK:.), MF/MS, KOTOpas He JOJDKHA BBI3bIBATH OTKJIIOHEHHH B COCTOSIHUHU
3I0pPOBbsl HACTOSIIETO M MOCIHEAYIOUIMX TMOKOJCHHM MpU HEONPENEJICHHO MOJIroM (B TEeueHHUE
HECKOJbKUX JeT) Babixanuu (Ilpunoxenue 1).

4. BpemenHo pomycTuMasi KOHLEHTpauus (OPUEHTHPOBOYHBIA O€30MacHbI ypOBEHb
BO3/JICHCTBUS) 3arpsA3HAIOLIErO BelllecTBa B Bo3ayxe paboueil 30ubl (BAK,,; nmm OBYB, ), MI/M.
YucnoBble 3HAYEHUS 3TOTO MTOKA3aTessl sl Pa3IMUHbIX BEUIECTB ONPEAEISIOTCS PACUETHBIM ITyTeM
Y JICHCTBYIOT B TCUCHUE JBYX JIET.

5. BpemenHo pomycTtuMasi KOHIEHTpauusi (OpUEHTUPOBOYHBIN Oe30macHbIi  ypOBEHb
BO3JCHCTBUS) BpemHoro BemectBa B armocdhepe (BIAK,:), mr/m?, pa3sMep  KOTOpoi
YCTaHABIIMBAETCS PACYETHBIM IIyTEM U JIEUCTBYET B TEUEHHE TpeX JIET.

6. IlpenenbHO MOMYCTUMBINA BBIOpOC 3arps3HsIONmX Bemects B armocdepy (I1B), kr/cyr
(wm 1/4, T/TOx). DTOT MOKa3aTelb JOJDKEH 00eCIeYrBaTh COOIOCHUE CAHUTAPHO-TUTHEHUYECKHUX
HOPMAaTHBOB B BO3/lyX€ HACEJICHHBIX MECT IpH Hanbosee HEOIAronpusATHBIX [JIS pacCeuBaHUS
METEOPOJIOTHYECKUX YcIoBUsAX. OH onpeAensieTcss paCYeTHHIM ITyTEM Ha MATH JIeT.

7. Bpemenno cornacoBanHbiii BeIOpoc (BCB), kr/cyt (wim r/4, T/rog). Cpok AEUCTBUS 3TOTO
HOpMaTuBa He Oojee maATH JieT. OH yCTaHABIMBAeTCSI B TOM CIydae, €Cld MO0 OOBEKTUBHBIM
pUYHHAM Helb3s onpenenuTs [1IB st uctounuka BoIOpoca B JaHHOM HACEICHHOM ITYHKTE.

8. IlpemenpHO nomyctumoe konuyectBo cxkuraemoro tormmBa (IIAT), T/rom. 3Ortot
MoKa3zaTesib JOKEH 00ecleuynBaTh COOJIOJIEHNE CAaHUTAPHO-TUTHEHUYECKUX HOPMATHUBOB IO
NPOAYKTaM CrOpaHHsl TOIUIMBA B BO3AYXE HACEJIEHHBIX MECT MpH HEOIAronpusTHBIX IS
paccenBanus MeTeoposnorndeckux ycnoBusax. [I/IT ycranaBimuBaeTcs: paCUeTHBIM IIyTEM Ha CPOK HE
OoJiee TATH JIET.

OneHka KadyecTBa 600H020 bOaccetiHa OCYIECTBISIETCS C IMOMOULIbIO COOTBETCTBYIOLIECH
CHUCTEMBI OCHOBHBIX MOKa3aTesen.

1. TlpenenbHO nmomycTUMasi KOHIICHTPAIMS 3arps3HSIONIMX BEIIECTB B BOJE BOJOEMOB
KYJIBTYPHO-OBITOBOTO M X03sHCTBEHHO-TUTheBOro HazHaueHus (1K), M/, IIpU KOTOPOMl He
JIOJDKHO OKa3bIBATHCSI MIPSIMOTO MJIM KOCBEHHOTO BPEIHOTO BO3JCHCTBUS HA OPTaHHU3M YEJIOBEKA B
TEUEHUE BCEW €ro >KM3HU, a TaKKe Ha 3J0pPOBbE IMOCIEAYIOIIMX IOKOJIEHHM W HE JOJHKHBI
YXYIIIaThCSl TUTHEHUYECKUE YCI0BUS Boonoab30Banus (IIpunoxenue 2).

2. llpenenpHO AOMyCTUMAasi KOHIIEHTPALMsS 3arpsi3HSIONIMX BELIECTB B BOJIE BOJOEMOB,
UCIIONIB3YyeMBIX s pbiooxo3siicTBeHHblx nener, (IIKsp), MF/I[Ms. Bemmunna mocnemneit s
MOJIaBIISIONIETO OONBITMHCTBA HOPMUPYEMBIX BEIIECTB Bcernaa 3HauntenbHo MeHblne [T[K,. Dto
OOBSACHSIETCS TEM, YTO TOKCUYECKHE COSAMHEHHSI MOTYT HAKaIlJIMBAaTHCS B OpraHU3ME PHIO B BEChMa
3HAYMTENIbHBIX KOJIMUECTBAX 0€3 BIUSHUS Ha UX ku3HeneaTenbHoCcTh ([Ipunoxenne 2).

3. Bpemenno pomyctumas KOHIEHTpanusi (OPHEHTHPOBOYHO Oe€30macHbIi  ypOBEHB
BO3JICUCTBHS) 3arps3HAIONMX BemecTB B Bojie BogoemoB (BJIK; nin OBYBy), Mr/)1M3. Hopmarugsl,
omnpeieNsieMble 3TUM MOKa3aTeIeM, YCTaHABIMBAIOTCA PACYUETHBIM IyTEM Ha CPOK 3 roja.

4. IpenenpHo pomyctumerii copoc (ITJC), r/a (kr/cyT, T/Tom), perIaMeHTUPYIOMUNA Maccy
3arps3HSIONIETO BEIIECTBA B CTOYHBIX BOJIaX, COpachiBaeMbIX B BojoeM. lIpuMeHeHue 3TOro
HOpPMAaTHBA JOJHKHO 00eCTiedrBaTh COOJIIOICHIE CAHUTAPHO-TUTHEHHYECKUX HOPM, YCTaHOBJIEHHBIX
Uit BOAHBIX 0O0BekTOoB. Bemuumna IIJIC ompenmensiercs pacdyeTHBIM IyTEM Ha TEPHO/,
YCTAaHOBJICHHBIM OpraHaMy IO PETYJIHPOBAHUIO MCIOJIB30BaHUS M OXpaHe Boj. Ilocie sToro ona
MOJJIEKUT TIEPECMOTPY B CTOPOHY YMEHBIICHUS BIUIOTH J0 MPEKpalieHus: copoca 3arpsa3HSIOMNX
BEIIIECTB B BOJIOEMHBI.

OLeHKa KauecTBa MNOYGEHHO20 C10s TPOBOAUTCS 1O HOPMATHBAM, YCTAaHOBIICHHBIM B
COOTBETCTBUU CO CIEAYIOITUMH OCHOBHBIMH ITOKA3aTEIISIMHU.

1. IlpenensHO nomycTUMasl KOHLIEHTpPALMs 3arpsi3HSIIOLIETO BEIIECTBA B MAXOTHOM CJIOE



15

nouBsl (ITJIKy), mr/kr. Ilpu 5TOM 3HaYeHHHM KOHIIEHTPAIIMU HE JTOJDKHO OKA3bIBATHCS MPSIMOTO WITH
KOCBEHHOI'0 OTPHILIATEIbHOIO BO3JEHCTBUS HA KOHTAKTHPYIOLIME C II0YBOM BOAY, BO3AYX H,
CJIEIOBATENbHO, 3/J0pPOBbE YeNOBEKa, a TaKKe Ha CaMOOYHUIIAIOIIYI0 CHOCOOHOCTh IOYBBI
(ITpunoxenwue 3).

2. BpemenHo pomyctumas KOHUEHTpauus (OPUEHTHPOBOYHO IOMYCTHMAasi KOHLIEHTPALIKSA)
BpEIHOTO BemiecTBa B maxoTHoM cioe mousbl (BJIK, wmm OBYB,), mr/kr. YcranaBnuBaeTcs
pacyeTHBIM ITYTEM U JICUCTBYET B TEUEHUE TPEX JIET.

[Tpu oueHke wiymosoeo 3azpazueruss Guochepbl HCIOMB3YIOTCA CIEAYIOUINE MTOKA3aTeIH.

1. IlpenensHo momyctumsblii ypoBeHb myma, (IIJIYIL), nb(A). lllym ¢ TakuM ypoBHEM TpH
€XKEJIHEBHOM CHCTEMATUYECKOM BO3JCMCTBUM B TEUYEHHWE MHOTUX JIET HE JOJKEH BBI3bIBAThH
OTKJIOHEHHUH B COCTOSIHUHU 3/I0POBBS YEJIOBEKA U MEIIATh €r0 HOPMaJIbHOM TPYAOBOW AEATEIBHOCTH.

2. JlonmycTUMBI YpOBEHb HIIyMa (JIOMYCTHUMBIH ypoBeHb 3ByKoBoro pnasienus) (AYI),
nb(A), mpu KOTOPOM JUIMTEIBHOE CUCTEMAaTHUECKOE BpPEIHOE BO3/CHUCTBUE IIyMa Ha YeJIOBEKa HE
IPOSIBIISIETCS WK MIPOSBIISAETCS HE3HAUUTEIIBHO.

3. Jomyctumsblii ypoBeHb yabTpazByka ([AYY), nb. Ilpu TakoM ypoBHe AIUTEIbHOE
CUCTEMATUYECKOE BO3JCHCTBUE HA OPraHU3M YEJIOBEKa HE TMPOSIBISIETCS WIH IPOSBISETCS
HE3HAUYUTEIIBHO.

4. TIlpemenpHO momycTuMbIi  ypoBeHb uHGppasByka (IIJIYUW), nab. dmurensHOE
CUCTEeMAaTUYECKOE BO3JICHCTBUE MH(Pa3ByKa C TAKUM YPOBHEM Ha OPTaHU3M YEJIOBEKa HE JIOJKHO
NPUBOJNUTH K OTKIOHEHHSIM B COCTOSTHHH 3JI0POBbBsI, OOHAPYKUBAEMBIM COBPEMEHHBIMH METOJJaMH
WCCJIEI0BAHN, U HAPYIIATh HOPMAJIbHYIO TPYAOBYIO JI€ATEIbHOCTb.

5. IlpenenbHO AomycTuMasl IIyMOBas XapaKTepUCTHKa MamuH v MexaHuzMoB (ITJLIX).
DTOT MOKa3aTemnb J0JDKEH 00ecreunBaTh COOMIOACHUE CAaHUTAPHO-TUTHEHUYECKUX HOPMATUBOB BO
BCEX OKTaBHBIX Ioyocax 4acToT. Ero 3HaueHue ompenensiercs Mo pe3yinbTaraM CTaTHCTUYECKOU
00paboOTKH NIYMOBBIX XapaKTEPUCTUK OJHOTHITHBIX MAITUH U MEXaHU3MOB.

6. TexHUUECKH IOCTH)KMMAas LIyMOBas XapaKTepucTHKa MamuH U Mexanusmos (TAUIX),
npUMeHsieMas B TeX Cciydasx, KOTJa IO OOBEKTUBHBIM MpPUYMHAM HEBO3MOXKHO YCTaHOBUTD
ypoBenb [I/IIX. IIpu stom THIIX BBOAMTCS Ha CPOK, HE NPEBBIIAIOIIMN CpPOKA ACHCTBUS
CTaHJapTa UM TEXHUYECKHUX YCIOBHI Ha MAIIMHY WJIN arperar KaxJoro KOHKpETHOro BUJA.

OueHka paduoakxmuenoco 3azpsa3HeHus OKpYy>Karolel cpebl MPOBOJUTCS C UCIOJIb30BaHUEM
IOKa3aTeled TpeX BHJIOB: OCHOBHOIO J030BOTO Ipejena, JOIMYCTUMOIO YPOBHSI M KOHTPOJBHOTO
YPOBHSL.

K moka3arensiM OCHOBHOTO JO30BOrO Ipenesaa OTHOCATCS: NPENENbHO AONMYCTHMas 1032
paavanMu 3a Toja Jid padoTaloluX ¢ MCTOYHHMKaMM panunoakTuBHoro mimydenus (I1J1). [Ipu
CUCTEMATUYECKOM pPAaBHOMEPHOM BO3JAEHCTBUM B TedueHHe S50 JeT He JODKHBI BO3HMKATh
HeOJIaronpusTHbIE N3MEHEHHS B COCTOSIHUU 3/I0POBbS UEJIOBEKa, OOHApYKUBaeMble COBPEMEHHBIMU
METOJIaMHU HMCCIIEI0BaHUM, B HACTOSIIEE BPEMS U MOCIEAYIONINE TOAbl; MPeell A03bl pagualiu 3a
rog ans HaceneHus (IT[1), KOTOpbI Ha MpakTHKE BCETAa YCTaHABIMBAETCS 3HAYMTEIHHO MEHbIIE
BenmuuHsbl [1J1/] 1 npegoTBpaiiieHrnss HEOOOCHOBAHHOTO OOTYUISHUS JTFOJICH.

IToxazarenu JOMYCTUMOIO YPOBHS:

- TIpEeNeNbHO JIOMYCTUMOE TOJO0BOE IMOCTYIUIEHHE PaJUOAaKTHBHBIX BEUIECTB B OPraHU3M
pabotarormx (I11J1), kbx/ron, kotopoe B Teuenue 50 neT co3maeT B KPUTHUECKOM OpraHe J03Y,
pasnyio 1 IIJIL;

- TpeJelsl TOA0BOro MOCTYIJICHUS PaJUOaKTUBHBIX BellecTB B opranusM uyenoseka (IIT'TI),
kbk/ron, 3a 70 et co3naronuil B KpHTUYECKOM OpraHe 3KBUBaJICHTHYIO 103y, paBHyto 1 I1/];

- JIONyCTMMOE€ CpPEOHETOJ0BOE COAEPKAHME PAJNOAKTUBHBIX BEIIECTB B OpPraHHU3ME
(xputnueckom oprane) ([C), mpu kotropom ao03a obayuenus pasaa [1I1/] wiu [T, kbk;

- IOIIyCTUMOE 3arpsA3HEHHE TIOBEPXHOCTH (IIOUBBI, OJEK/Ibl, TPAHCIIOPTA, TOMELIEHUH U T.1.)
(113), vactuna/(cm/mMuH).

KoHTponbHbIE MTOKA3aTeNu yCTaHABIMBAIOT ISl IUIAHUPOBAHMSI MEPONPUATUHN T10 3allUTE U
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JUIsL  ONEpaTHMBHOTO KOHTPOJS 3a paJuallMiOHHON OOCTAaHOBKOM B WENSIX MPeAoTBpalleHUs]
IIPEBBILIEHMS] I030BOTO IIpeiesa 3arpsi3HeHnid. K aTuM 1okasaressiM OTHOCSATCS:
- KOHTPOJIbHOE TOJI0BOE MOCTYIUICHHE PaJAHMOAaKTUBHBIX BellecTB B opraHu3M uenoBeka KI'TI,
kbx/rox;
- KOHTPOJIbHOE COJIep’KaHue paIuoaKTUBHBIX BellecTB B opranusme uenoseka (KC), kbk;
- KOHTPOJIbHAsl KOHLIEHTpALMs PaJllOaKTUBHOIO BELIECTBA B BO3/1yX€ WIN BOJIE, C KOTOPBIMHU
OHO TIOCTYIaeT B opranu3M 4enoseka, (KK), kBbr/M®.
- KOHTPOJBHOE 3arpsi3HEHUE IOBEPXHOCTH paduoakTuBHbIMU  BemiectBamu  (K3),
yacTuIa/(CM-MuH).
KauecTBo okpyxarorieil cpelibl OICHUBAECTCS MyTeM CpaBHEHMs (PAKTHUECKON KOHIIEHTpAIUU
3arpsI3HAIOLIETO BEIIECTBA C IPEAEIbHO-10IyCTUMOM:
C<IIAK (51)
®daxkrudeckas koHueHtpanus (C) TOro Ui MHOTO XMMHUYECKOTrO BEIIecTBa B aTMochepHOM
BO3JyXe, BOJIOEMAaX, I[IOYBE M NPOAYKTaX MHUTAHUS YyCTAHABIMBACTCS J1aOOPATOPHBIMU
UCCJIEJIOBAHUSIMH.

B cnyuae, korna XuMu4eckue COeTUHEHHUST OKa3bIBAIOT OJHOHAIIPABIEHHOE BO3/ICHCTBHE HA
YeNoBeKa WM yCYryOJsIFOT JIEHCTBHE IPYT Opyra, TOBOPST, YTO BELIECTBA OONANAIOT 2¢hghexmom
cymmayuu.

[Ipu omeHke KadecTBa OKPY)KAIOMIEH MPUPOAHOHN cpeabl d3P(HEeKT CyMMallUU YYUTHIBACTCS
CeayroImuM 00pa3om:

i=1

n
ZL <1
IJIK; (52)
Hns  armochepHoro Bo3dyxa  BemiecTBa, oOmamatoume  3ddexrom  cymmarum,
OrOBAPHUBAIOTCA JOMOJHUTEIBHBIM CIIMCKOM K TAaOJIMIIE IPEJeIbHO-0YCTUMBIX KOHIIEHTPALUH.
st Bogwsl B Bojoemax Jt000ro HazHadeHUs d(PQPexkToM cymmanuu oO0JIalar0T BEIECTBa,
UMEIOIIME OAMHAKOBBINA JIMMUTHPYIOLIHH oka3aTens Bpeanoctu (JIIIB).
Ilpumep 1
OneHuTh KauecTBO aTMOC(hEepHOro BO3JyXa, €CIM H3BECTHO, YTO B HEM OJHOBPEMEHHO
MPUCYTCTBYIOT JUOKCHUJ] CEPBI KOHHCHT;)&HHCPJI 0,03 mMr/m>, dbropoBoIOpOa K30HueHTpauHeI71 0,001
MI/M°, alieToH KoHueHTpanuen 0,3 Mr/m™ u ¢peron konuentpauueit 0,001 mr/m”.
Pewenue. CornacHo cnucky BemiectB llpunoxenus 1 guokcun cepbl U (TOPOBOIOPOA
obOmagator 3¢ddexkroM cymmanuu, a TakXke auneToH W (EeHOod; AUOKCHI cepbl U  (eHod,
CJIeIOBATENbHO, OIICHKY KauecTBa HaJl0 MPOU3BOAUTH 0 Gopmysie (52) nomnapHo:

0,03 N 0,001 _08<1- 0,03 N 0,001 ~093)<1 u 03 N 0,001 _119>1
0,05 0,005 0,05 0,003 0,35 0,003
Bv1600: xauecTBO aTMOC(HEPHOT0 BO3/TyXa HEYJOBIECTBOPUTEIBHOE U YIPOKAET 3/10POBBIO

YCIIO0BCKa.

Ilpumep 2
O1eHUTh Ka4€CTBO BOJIBI B BOJOEME PHIOOX0351MCTBEHHOTO HA3HAYEHUSI, €CITM U3BECTHO, YTO B
Hel OJJHOBPEMEHHO MPUCYTCTBYIOT XMMUYECKUE COETMHEHUS B CAEAYIOMINX KOJIUYECTBAX (MI‘/IIMs):
xene3o — 0,01 MF/)IM3; kobansT — 0,006 Mr/)1M3; kapoomoi — 0,3 MF/)IMs; MbIbAK — 0,005 M/,
Pewenue. Dbdextom cymmainmum o0iamaroT BemlecTBa, uMerone oauHakoBbid JIIB,
CJIEIOBATENIbHO, OLIEHUTHh KAYECTBO HEOOXOIMMO CIIETYIOIUM 00pa3oM.

C(bak'r HI[K JITIB
Keneso 0,01 0,1 Toxke.
KobansT 0,006 0,01 Toxkc.
Kapo6omon 0,3 1,0 Opr.

MeBIubsak 0,005 0,05 Toxec.
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0,01 0,006 N 0,005

+ =0,8<1 u 0,3<1,0
01 0,01 0,05
Bv1600: xa4ecTBO BOJIbI B BOJIOEME PHIOOXO03HCTBEHHOTO Ha3HAYCHUS YIOBJICTBOPUTEIILHOE.
Ilpumep 3

OuLeHUTh Ka4eCTBO MOYBBI, €CJIM U3BECTHO, YTO B HEM OJHOBPEMEHHO IPUCYTCTBYIOT aTpa3uH
koHneHTpanueir 0,004 mr/kr, Geranon koHmeHtpamuei 0,03Mr/Kr, TUHYPOH KOHIEHTpanuend 3
MI/KT ¥ TeKcaxyiopaH KoHIeHTpamuei 0,02 Mr/kr.

Pewenue. DpdexT cymmanuu npu oreHKe KauecTBa IMOYBbI HE YUUTBHIBACTCS, CIIEI0BATEIBHO,
OIICHUTH Ka4eCTBO MOYBBI HEOOXOAMMO, BOCIOIL30BaBIIKCH (hopmysoit (51). ITo Tlpunoxenuto 3
BoinumeM IT/IK yka3aHHBIX BEIIECTB:

dakTHu4eckas KOHIICHTpaIus K
ATpazun 0,004 0,01
Beranon 0,03 0,25
Jlunypon 3 1
I'excaxyopan 0,02 0,1

Bbi6o0: KauecTBO TOYBHI HEYJOBJICTBOPHTEIBLHO M YrpPOXAaeT 3JOPOBBIO0 UYEJIOBEKA, T.K.
KOHIIEHTpalus JuHypoHa npesbimaeT [1JIK.

Ilpumep 4

Omnpenenure, B BOJOEM KAaKOrO0 HAa3HAUYEHHS BO3MOXEH COpPOC, €ClM M3BECTHO, YTO IEpe]
cOpOCOM B BOJZOEGM CMCILIMBAKOTCS BA IIOTOKA, OOBEMHBIC PACXOIbl KOTOPBIX Vi M Vi, M/d.
BelecTsa, CoIepKAIIMecs B IOTOKAX, M MX KOHLCHTPALHH (B Mr/am°) yKazaHnbl HUxke. KauecTBo
BOJBI, COpachIBaeMOi B BOJOEM, JOJDKHO YJIOBJICTBOPSITH TPEOOBAHUSM, IPEABIBIIEMBIM K
KauyeCTBY BOJIbI B COOTBETCTBYIOIIEM BOJIOEME.

Vi = 20; V,, = 180 MS/‘-I; B TIEPBOM TOTOKE cojiepkarcs: aMMmuak (3 MF/IIMS), aneToH (2
Ml"/,I[Mg), oenzon (3 MF/LLM3), BO BTOpoM — auxiyiopdenoi (0,0003 MF/I[Ms), xene3o (0,05 Mr/z[M3),
k06aisT (0,03 mr/omd).

Pewenue. Tlo ycrnoBuro 3agaud MTPOUCXOAWT CMEIICHHE IOTOKOB, CJIEIOBATENBHO,
KOHI[SHTPAIlMd BCEX BEHICCTB B OOIIEM ITOTOKE YMCHBINAIOTCA, a OOBEMHBIH PacxoJy
yBenuuuBaeTcs. HeoOxoaumo caenaTh mepecdyeT KOHILEHTPAalUd B HOBOM IOTOKE CIEAYIOUIUM
C -V, C -V,
V,+V, V, +V,
BEIIECTB, KOTOPbIE HAXOIWIHCh BO BTOpPOM TMOTOKe. [lodydeHHbIE IaHHBIE U HOPMATHUBHI,
BBIMIMCaHHbBIC U3 [IpunoxkeHus 2, Ui HATJISAHOCTH 3aITUIIIeM B HUKE IPUBEICHHYIO TaOIHUITy.

obpazom: C, = - JUIsl BEIIECTB, COJEp)KaIIUXcsl B mepBoM motoke u C, = - I

Bonausie 00beKTHI K/0 U X/TI BOHHHC\,O6LeKTH
- PBIO0X 031 CTBEHHOTO
BemectBo C Ha3HAYEHUS
Ha3HAYEHUS
MK JITIB ITK JITIB
AMMmuak 0,3 2 Can 0,05 Toxkc.
AneToH 0,2 2,2 Cau 0,05 Toxkc.
benzon 0,3 0,5 CaH-ToKC 0,5 Toxkc.
Juxnopdenon 0,00027 0,002 Opr. 0,0001 Toxkc.
Keneso 0,045 0,3 Opr. 0,1 Toxke.
KoOanst 0,027 0,1 CaH-ToKC 0,01 Toxkc.
ChHavana  mpoaHANM3UPYeM  TONY4YEHHBIE  JaHHBIE  JUIi  BOJHBIX  OOBEKTOB

pbI00X03siicTBEHHOr0 Ha3HaueHus. PakTuyeckas KOHIEHTpauus auxiaopdenona 6ompme ITJKx ,
CJIEZIOBATENILHO, COPOC NONYYEHHO20 NOCNe CMeuleHus NOMOKA HeBO3MOMNCEH 8 B0OHble 00bEeKmbl

PblO0X035ICMBEHHO20 HAZHAYEHUSL.
s BOIHBIX OOBEKTOB XO34MCTBEHHO-NIMTHEBOIO M KYJIbTYpPHO-OBITOBOIO Ha3HAu€HUS

daktryeckue koHneHTpanuu Menbie [1/IK, Ho HeoOxomumo ydecTs emie U 3PHEeKT CyMMaIIUH.
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AMMUaK ¥ arerToH: 03 + 02 =0,24 , 6eH301 U KOOATBT: 03 + % =0,87, muxnopdenon
2 272 05 01
U IKele30: 0.00027 + 0,045 =0,285. [IlonydeHHbIE CYMMbI OTHOIICHHHA  (HaKTHYECKUX

0,002 0,3
KOHIIGHTPALUi K MpeeTbHO-I0NyCTHMBIM MEHbBINE €MHHIIbI, CIICA0BATEIBHO, 803MOMCEH COPOC 8
800HblE 00BLEKMBL KYIbMYPHO-0bIMOB020 U XO3AUCMBEHHO-NUMbBEE020 HAZHAYEHUSL.
Konmponvnoe 3a0anue
1. OueHuTh KauecTBo aTMOC(HEPHOro BO3/yXa, €CIM U3BECTHO, YTO B HEM OJHOBPEMEHHO
IIPUCYTCTBYIOT XUMHUYECKUE COCTUHEHHUs B KOJIMYECTBAX (mr/m®), yKa3aHHbIX B TaOJIHIIE.

Bapuant 1 2 3 4 5 6 7 8 9
O3oH 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,015
Huokeun azora | 0,009 | 0,01 | 0,015 | 0,02 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008
Xiop 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,02
dopmaibaeru 10* 107 1.10* | 2.10*| 3.10*| 4.10*| 2.10*| 5.10% 10

Bapuant 10 11 12 13 14 15 16 17 18
[Muknorekcan 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
benzon 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,001 | 0,004

Huokeun cepst | 0,005 | 0,006 | 0,02 0,01 | 0,009 | 0,008 | 0,007 | 0,006 | 0,005

10* | 10° | 110" | 2120*| 310*| 4.10% 210" | 510*| 107

CEPOVTJIEPO/]

Bapuant 19 20 21 22 23 24 25 26 27

Huoxcun ceper | 0,005 | 0,006 | 0,04 | 003 | 0,02 | 0,01 | 0,009 | 0,008 | 0,007

Junokcupa A3ota | 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,01 | 0,004

OKCUJ YIJIEPOJA 1 2 1,1 1,2 1,3 1,1 1,2 15 1,6

10* | 10° | 110" | 2120*| 310*| 4.10% 210" | 510*| 107

dEHON

2. OueHuTh KauecTBO BOJBI B BOJOEME PHIOOXO3SHCTBEHHOIO Ha3HAYEHHUsI, €CIIU U3BECTHO,
YTO B HEH OJHOBPEMEHHO IPUCYTCTBYIOT XUMHYECKHE COECIMHEHHUS B KOJWYECTBAX (MF/}IM3),

YKa3aHHBIX B TaOIuUIE.

Bapuant 1 2 3 4 5 6 7 8 9

Ammuak 0,04 0,03 0,02 | 0,025 | 0,045 | 0,013 | 0,001 | 0,011 | 0,038

benson 0,3 0,2 0,1 0,09 0,25 | 0,07 | 0,06 | 0,08 | 0,03




19

Hedtb 0,01 0,02
denon 1.10°

0,03 | 0,015 | 0,025
2.10° | 3-10°

0,035 | 0,009 | 0,008

0,011
4.10* | 5.10°| 3-10™

1.10*| 9.10*| s8-.10™

BapuaHnt 10 11 12 13 14 15 16 17 18
KobanbT 0,008 | 0,007 | 0,006 | 0,005 | 0,004 | 0,003 | 0,002 | 0,001 | 0,018
Kap6odoc | 0,004 | 0,03 | 0,04 | 0,02 | 0,01 | 0,008 | 0,007 | 0,006 | 0,001
Metanon 0,001 | 0,002 | 0,003 | 0,004 | 0,008 | 0,009 | 0,01 | 0,05 | 0,04
0,01 | 0,02 | 0001 | 009 | 002 | 006 | 007 | 0,08 0,1
CBUHEI]
Bapuant 19 20 21 22 23 24 25

26 27
drop 0,001 | 0,002

0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009
LMAHUIBI 0,9 0,9 0,9 0,8 0,8 0,8 0,7 0,7 0,7
XPOM 10* | 2.10* | 3.10* | 410" | 5.10* | 6-10* | 710" | 8.10* | 9.10°*
9-10* | 8.10* | 7.10” | 6-10* | 5.10"

®OEHOI

410" | 3.10* | 2.10* | 107

3. OueHuTh KayecTBO IOYBBI, €CJIIM M3BECTHO, YTO B HEW OJHOBPEMEHHO MPHUCYTCTBYIOT
XUMHUYECKHE COEJUHEHUS B KOJTMYECTBaX (MI/KT), YKa3aHHBIX B TaOJIUIIE.

Bapuant 1 2 3 4 5 6 7 8 9
bensanupen 0,03 | 0,01 | 0,01 | 0,005 | 0,007 | 0,008 | 0,009 | 0,004 | 0,01
Pryth 2 6,3 2 3,2 1,8 0,6 4,7 6,5 1,3
CauHen 24 37 68 21 18 16 15 14 11
Menp 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 2
Bapuanr 10 11 12 13 14 15 16 17 18
bensun 0,001 | 0,003 | 0,005 | 0,006 | 0,007 | 0,01 | 0,02 | 0,03 | 0,04
Banaauit 140 132 18 65 74 152 150 27 46
MBIBSIK 15 1,6 1,7 1,8 1,9 2,0 2,3 0,6 5,3
0,01 0,02 | 0,03 | 0,04 | 0,05 1,6 0,7 2,8 2,9
MEb
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Bapuant 19 20 21 22 23 24 25 26 27
CauHen 14 11 13 21 27 29 31 32 30
KOBAJIBT 1 2 3 4 5 6 7 0,1 0,5
MEb 0,1 0,5 1,0 1,5 2,0 2,5 3,0 2,8 0,6
110° | 1.10* | 1-10° | 1.10° | 5.10* | 6:10° | 7-10* | 8-10* | 9:10°

I1Xb

4. Onpenenure, B BOJIOEM KaKOTO Ha3HAYCHUS BO3MOXKEH COPOC, €CIIM M3BECTHO, UTO Tepe
cOpocOM B BOJOEM CMEIIMBAIOTCS JBa IMOTOKAa, O0OBEMHBIE PacXo/Abl KOTOPHIX Vi U Vo, M/,
BemectBa, comepkamuecs B IOTOKax, W WX KOHIEHTpanuu (B MF/,Z[M3) yKa3aHbl B TaOuuIle.
KauecTBO BOfIBI, COpackIBaeMOM B BOJIOEM, JIOJDKHO YAOBIETBOPSATH TPEOOBAHUSM, MPEABIBISICMBIM
K Ka4eCTBY BOJIbl B COOTBETCTBYIOILIEM BOJOEME.

Bapuant 1 2 3 4 5 6 7 8
Vi 60 70 80 90 10 20 30 40
AMMHAK 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
ALCTOH 110% | 110" | 2.10* | 3.10* | 3.10° | 4.10° | 4.10* | 5.10°
Benson 0,01 | 002 | 003 | 004 | 005 | 006 | 007 | 0,08
Vo 120 | 140 20 350 | 205 | 100 70 50
JuxopaTan 0,1 0,4 0,7 0,9 1,2 0,4 1,3 0,6
Kerneso 0,058 | 0,04 | 003 | 002 | 001 | 003 | 007 | 0,08
KoGanbT 0,9 0,8 0,7 0,6 0,5 0,4 0,6 0,3
Bapuant 9 10 11 12 13 14 15 16
Vi 210 | 320 | 350 20 80 40 60 20
Hedb 001 | 002 | 001 | 002 | 001 | 002 | 004 | 0,05
Hukeis 0,01 | 001 | 0014 | 0,012 | 0,011 | 0,01 | 0,013 | 0,009
Tupuus 0,01 | 002 | 003 | 004 | 005 | 0,055 | 006 | 0,065
Vo 70 30 50 90 40 30 230 | 310
Hedts 002 | 003 | 002 | 004 | 005 | 003 | 006 | 0,07
PTyTh 0,006 | 0,007 | 0,008 | 0,009 | 004 | 003 | 002 | 001
CauHell 001 | 002 | 003 | 004 | 005 | 006 | 007 | 0,09




21

Bapuant 17 18 19 20 21 22 23 24
Vi 50 15 100 110 120 140 20 330
Hutpatsl 0,18 0,5 0,2 0,2 0,11 0,16 0,2 0,12
®rop 0,08 0,6 0,06 0,07 0,08 0,09 0,1 0,04
Xpom 0,001 | 0,01 | 0,001 | 0,002 | 0,003 | 0,01 0,01 | 0,002
V! 30 165 20 70 30 50 90 50
[unk 0,2 0,13 0,6 0,7 0,5 0,4 0,3 0,2
Kepocun 0,1 0,12 0,5 0,4 0,3 0,2 0,2 0,1
Mertanon 0,15 2,6 0,41 0,32 0,31 0,22 0,13 0,12

IMPAKTUYECKOE 3AHATHUE Neb
«3arpsi3HeHHe oKpy»Katoliel cpeabl. [T100abHbIe SKOJOTHUECKUE TPOOIIEMBbI»

MeTtonnyeckue yKa3aHusl.

CemuHap mpoBoautcs B popme "kpyriioro crona”. CTyIeHTH BMECTE C MPEeroiaBaTeeM
00CYKIAIOT BOIIPOCHI, KaCAIOIMINECS UICTOYHUKOB TIOTEHIIMAIBHOM OTIACHOCTH ISl 9KOJIOTUIECKON
omacHOCTH (OB) MPUPOAHBIX IKOCHCTEM:

1. Omnpenenenne 3arps3HeHus. OCHOBHBIC 3arps3HUTENN OHocepsl, UX ACHCTBHE HAa OPraHU3M
YeJI0BEeKa U OKPYKAIOLIYIO CPey.

2. 3arpssHeHUs U UX Kiaccudukaiys. IcTouHUK ¥ GOpMBI 3arps3HeHUA.

3. 3BarpssHenuss arMocdepbl. OCHOBHBIE TPYIIBI 3arpsA3HSAIONIMX  BEHIECTB, HUX
AKOJIOTMYECKOE JIEHCTBUE, UCTOYHUKHU MOCTYIUICHUS.

4. 3arpssHeHMs ruapocdepsl. 3arpsi3HeHue pek, 03ep.

5. Knaccudukanus orxonoB. Metobl MX nepepaboTKH.

6. IlpuumHBI U MEXaHNU3M BO3HUKHOBEHMSI TAPHUKOBOTO 3 dekTa.

7. Ilpu4uHBI ¥ MEXaHU3M BO3HUKHOBEHHS KHCIOTHBIX OCA/IKOB.

8. HcromeHune 030HOBOTO CIIOSI.

9. Ilpobnema pocTa HAPOJLOHACETECHHS.

10. [IpobGiiema HEXBAaTKH MPOJIOBOILCTBUS.

11. TIpobGrema HEXBaTKH MPECHOW BOJEI.

12. TIpoGieMa HaKOIICHHS OTXOJIOB.

13. [IpobGiema yHUYTOXKEHHUS OMOpa3HOOOpa3usl.

14. TIpoGieMa UCTOIICHUS IPUPOIHBIX PECYPCOB.

15. [IpoGrema aTOMHOTO OpPYKHSI.

16. 3arpsizHeHre MupoBOro okeaHa.

17. ®oToXMMHUUYECKHH CMOT.

MNPAKTUYECKOE 3AHSATHUE Ne6
«I1nara 3a copoc CB»

Metoaunyeckue yKazaHus.
B coBpeMeHHOM MexXaHM3ME IMPHPOIONONB30BAHUA M OXPAHBl OKPYKAIOIIEH CpeAbl B KadyecTBE
BaXXHEHIINX MPUMEHSAIOTCA SKOHOMUYECKHE HHCTPYMEHTBI U CTUMYJIBI.
COBOKYIMHOCTh 3KOHOMHUYECKMX WHCTPYMEHTOB IPHUPOJOINONB30BAaHUS M OXPaHBl OKpYKaromei
CpeZibl C yYETOM OIbITa MHOTHX CTPaH B KauecTBE HanOoJiee aKTUBHO IPUMEHSAEMBIX BKIIFOUACT:
»  IUIaTeXW 3a IPUPOIOIOIIE30BaHKE (PECYPCHBIE TUIATEKHU M TUIATEXKH 32 3arpsi3HEHHE CPEIbl);
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»  (pMHAHCOBO-KPEIHUTHBIC HMHCTPYMEHTHI ((OHABI OXpaHbl HPUPOABI M (OHIBI BOCHPOU3BOJCTBA
IPUPOAHBIX PECYPCOB, METOAbI JBIOTHOTO KPEOUTOBAHMS IPUPONOOXPAHHBIX MEPONPUSTHH, 3alMBI,
cyOcuauy, peXKUM YCKOPEHHOW aMOPTHU3alUHM NPHUPOJOOXPAHHOIO OOOPYAOBaHMSA, 3KOJOTMYECKHE U
pecypcHbIC HAIOTH, MEXaHU3M CTPaxOBaHHS DKOJIOTHYECKUX PHCKOB);

»  pBIHOYHBIE MHCTPYMEHTHI (PBHIHOYHBIC IIEHBI HAa HPUPOIHBIC PECYPCHI; PHIHOYHAS HHTCPBEHIIV
OpPraHOB BJACTH Il HOAJNEPKKU <«3EJICHBIX» CEKTOPOB DBIHKA; MEXaHW3M KYyIUIM-TIPOAAKH IIpaB Ha
3arpsi3HEHHE MPUPOAHOM Cpelpl; 3al0roBas CHUCTEMA; MPSAMBIE PHIHOYHBIE IEPETOBOPHI; TO0OPOBOJBHBIC
MIPUPOAOOXPAHHBIC COTIIAIICHHS).

KoHkpeTHbIIl COCTaB 3THX HMHCTPYMEHTOB HMEET CBOM OCOOCHHOCTU B Pa3jMYHbIX CTpaHax MU
OIIpeNIeNIAeTCS. UMU CaMOCTOSITETIbHO C YYETOM ILIEJIEBBIX OPUEHTHPOB OOIIEHAIIMOHATIBHOM 3KOJIOTHYeCKON
TIOJIMTUKH, METOJIOB YIIPABIICHUS, NMPHUMEHSEMBIX B 3KOHOMHKE B IIEJIOM, TEKYIIMX W TEpPCHEKTUBHBIX
IPUOPUTETHBIX COLUATIBHO-3KOHOMHUYECKUX MPOOJIEM U T.1.

B Poccum neicTByeT BechbMa pa3BETBICHHAs CUCTEMA IIATEXKEH 3a MONb30BAaHUE NPHUPOJHBIMU
pecypcamu (pecypcHbIX TIuiaTexkei). s cyOBeKTOB XO3AHCTBEHHOW JIESITENbHOCTH (FOPUANYECKUX H
¢u3NYeCKUX JHI) IUTATHBIM SIBISICTCS TOJB30BaHHUE BCEMH OCHOBHBIMH MPHUPOAHBIMH PECypCaMu:
3eMENbHBIMH, JIECHBIMHU, BOIHBIMU pecypcaMu, 00bEeKTaMH >KHBOTHOTO MHpa U BOJHBIMH OMOJIOTHYECKUMHU
pecypcamu (TIpekae BCEro PHIOHBIMH), MECTOPOKICHUSAMH TTOJIE3HBIX HCKOTTAEMBIX.

IInama 3a nonvsosanue 3emieti UMeeT HAJIOroBYyI0 (opMmy. OHa B3MMaeTcsi B BHUJE 3€MEIBHOTO
Hasora. B ciryuae oopmieHunst 1orosopa apeH bl B3MMaeTCsl apeHJHas IuiaTa.

Inamescu 3a nonv3zoeanue HeOpamu, akeamopuel U yuacmKamu MOpCcKo20 OHA YCTaHABINBAIOTCS B
COOTBETCTBHH ¢ 3aKOHOM PD «O Henpax». OHM BKIIIOYAIOT:

» TIUIaTeXH 3a IPaBO IOJB30BAHUS, PA3BEAKY, NOOBIYY MOJE3HBIX HCKOMAEMBIX, CTPOHTEIHCTBO
MOJ3E€MHBIX COOPYKECHU, 3aXOPOHEHUE BPEIHBIX BEIIECTB;

»  OTYHCIICHUs TIOJNb30BaTelIel Hep Ha BOCIIPOM3BOJICTBO MUHEPAIBHO-CBIPHEBOH 0a3bl;

»  aKIu3HbIC COOPEHI;

»  cOOpbI Ha BEIJAYy JIMIECH3UH HAa HEAPOIOIB30BaHHE.

IInamesxcu 3a nonvzoeanue necuviM hoHOomM B COOTBETCTBUU ¢ JlecHBIM KopekcoM P® umeror nBe
OCHOBHBIE DPa3HOBHAHOCTH: JI€CHblE MOJATH W apeHaHas IuiaTa. JlecHele moAaTH B3WMAIOTCA IIPU
KPaTKOCPOYHOM I10JIb30BaHUH YYaCTKaMH JIECHOTO (pOH/1a, apeHAHbIE TUIATEKH — B CIIydae UX apeHIbl.

OpHuM W3 HampaBJIeHHMH HalloroBoil pedopmel, peanuszyemoil B Poccun, siBisieTcs yBelaudyeHHe B
o0miell cyMMe HaJOTOBBIX MOCTYIUICHHH B OIOJDKET IuIaTexkeld (HaJorom) 3a MPHPOAHBIE pecypchbl. Tak, ¢
1998 r. BBEAECHBI naamesicu 3a HCUBOMHbLL MUp, PACIIUPEH NIEPEUCHb paHee NPUMEHSBILUXCS niamedicell 3d
600Y.

B Poccuu B3umaercs niama sa creoyroujue 6Uobl 3a2psa3HeHUl:

1. BBIOpOC B aTMOchepy 3arps3HSIONINX BEIIECTB OT CTAIIMOHAPHBIX M MEPEBIKHBIX HCTOYHUKOB
3arps3HEHMs,

2. cOpOCHI 3arpsI3HSIOIIMX BEIECTB B IOBEPXHOCTHBIE U IT0JI36MHbBIE BOAHBIE OOBEKTHI;

3. pa3MerieHue 0TXO0/I0B.

OMHUCCHOHHBIE TUIATEXKH BIMOJIHSIOT CIEIYIOLUINE OCHOBHBIC (DYHKIIUH:

»  SBISIOTCS BOXKHEWIIMM CPEICTBOM KOMIICHCAIMU yliepOa, HAHOCHMOTO OKPY’KArOIEeH MpHUpOIHOM
cpelie, 370POBBI0 HACENEHHS M MaTepPHAIbHBIM IIEHHOCTSM B pe3ysIbTaTe BHIOPOCOB (COPOCOB) BpPEAHBIX
BEIIECTB U Pa3MEIIEHHS OTXO/I0B;

»  CIy)KaT OCHOBHBIM HCTOYHHKOM (DOPMHpPOBAHUS CHEHUATM3HPOBAHHBIX (DPOHIOB OXPAHBI MIPHUPOJIBL,
CpeJICTBa KOTOPBIX MCIONB3YIOTCS JIsi (PMHAHCHPOBAHUSI IPUPOAOOXPAHHBIX MEPOIPHSATHHA, 03I0POBICHUS
OKpY’KaroIe cpepl M MOBBIIIEHHS YPOBHS 3KOJIOTHYECKOi 0€301acHOCTH MTPOM3BOACTBA U TOTPEOIECHNUS;

»  CTUMYJHUPYIOT COOJIOJICHHE OSKOJOIMYECKHMX HOPMATUBOB MW CTaHIApTOB, YTO TPHBOJUT K
YMEHBIIEHUIO 3arPsA3HEHNS OKPYKaIOILIEH Cpenbl.

ba3oBbie HOpMATHBEI MJIATEKEH MO OTAEIBHBIM BHJIAM 3arPSA3HSAIONINX BEIIECTB U OTXOJIOB C YIETOM
CTENEHH WX ONAacHOCTH U1 OKpYXKaroUlel Cpeapl M 3J0pOBbs HACENIEHUS YCTaHABIMBAKOTCS
neHTpanu3oBaHHo PenepansHeiM [IpaBuTenscTBoM. Jlanee 5TM HOpMATUBBI YTOUHSIOTCS C TOIPABKOW Ha
JKOJIOTHYECKYIO CUTYAIIUIO M DKOJIOTHYECKHE (haKTOPbI PETHOHOB.

OMHCCHUOHHBIE TIATEKHU CITY’KaT pean3alliil BaKHEHIIETo IPHHIIAIIA COBPEMEHHOHN IKOJIOTHIECKOM
NOJIUTUKU: 3acpasnumens — niamum. OHM TpHU3BaHBl O0ECHEYUTH SKOHOMUYECKYIO OTBETCTBEHHOCTH
MPeINPUATHHA-TIPUPOIOTIONB30BATENEH 3a 3arpA3HEHNE OKPYIKAIOIIEeH Cpeabl U CTUMYJIMPOBAThH MPOBEICHUE
UMH YOPEXKIAIOIIUX NPUPOJOOXPAaHHBIX MeponpusTHi. Peanmuszanus 3Toro TpeOoBaHMS BO3MOXHA IIPU
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YCTaHOBJICHUM SMHUCCHOHHBIX TUIATE)XEW HAa ypOBHE, NMPH KOTOPOM IPEJEIBbHBIC 3KOJOTHYECKUE 3aTpaThl
cOamaHCHPYIOTCSI C TMPENeNbHBIM YIIEpOOM C TpeAenbHBIM yImepOOM OT 3arpsi3HEHHs Cpesl,
MIPEIOTBpAIIaeMbIM BCIIEICTBHE 3THUX 3aTparT.

Opnnako Ha mpakTuke B Poccum, kKak W B JAPYrHX CTpaHaX, IMHCCHUOHHBIC TUIATEKH 3aHMIKAOTCS.
OCHOBHBIMH TIPUYWHAMH SBISFOTCSI HEJOCTATOYHAS IDIATEKECTIOCOOHOCTh MPEANpUATHII-3arps3HUTENeH
Cpensl M, Kak CIeJCTBHE, OOA3HD BIACTEH BBI3BATh Pa30pEHUE COOTBETCTBYIONIMX KOMITAHWN W MacCOBBIE
VBOJILHCHUSI;  OMACCHUs, CBS3aHHBIC CO CHW)KCHHEM KOHKYPEHTOCIIOCOOHOCTH  HAIMOHAIBHBIX
TOBapONPOU3BOJIUTENICH B CHCTEME MEXKIAYHAPOJHON TOPTOBIH BCIEACTBUE «UPE3MEPHOIO OpeMEHID
HKOJIOTHYECKNX H3MIEPKEK; MPOCTO TOT (aKT, YTO OXpaHa OKPYXKAroIIel Cpelsl He cTaja B TOW WM MHOM
CTpaHe OJTHUM U3 OOIIECTBEHHBIX IPUOPUTETOB. B cilydae 3aHMKEHHSI SMUCCHOHHBIC TUTATEXXH HE CITOCOOHBI
BBITIOJTHHUTH B TTOJIHOM 00beME CBOMCTBEHHBIC UM (DYHKITUM M MTOCHLIATH PHIHOYHBIM CyOhEKTaM MPaBUIbHBIC
SKOHOMHYECKHE CHUTHAIBI, MPEAONPENeNsis UX OPHUEHTAINI0O Ha TPOBEJCHHE aJeKBATHBIX IKOJOTHIECKHUX
MEPOIPHUATUM.

Konmponvroe 3adanue

[MpeanpusiTie MPOU3BOIUT COPOC CTOUHBIX BOJI B PEKY, HIMCIOLIYIO PIOOX03IHCTBEHHOE Ha3HAYCHUE.
OO0BeMHBII pacxo]l CTOYHBIX Box coctaBisieT Q=1000 M3/CYT. Crounble BOABI COIEPKAT HUTPATHIL,
HUTPUTHL, GEHOIIBI, HePTENPOTYKThI, B3BEIICHHBIC BELICCTBA, 8 TAKIKE OPraHUYEeCKUE BELIECTBA,
xapaktepusyembie o0num mokasareseM bITK .

PaccuuTaiite niarty, KOTOPYO AOJKHO BHECTH MIPEANPHUATHE 32 COPOC 3arpsI3HSIOMUX BEIIECTB B BOJHBII
00BEeKT (peKy).* BapuaHThI HCXOHBIX JaHHBIX JUIS pacueTa MpuBeacHbl B Tabmuile 1. KoneHrparuu
TIPHBEICHBI B MI/IM.

Tabmuna 1 — MicxoaHble JaHHBIE IS pacueTa KOHTPOJIBHOTO 3a1aHus

&}

< g ! E E 2 = .é 2

o | £8| E 3 = | &3

sz = T g 5 = & 5 5

g = i an -

aal

Cy C, Cy Cy C, Cy C, Cy Cy C,
1 45 15 1,1 0,6 0,25 7 5 0,3 22 10
2 35 15 2 0,8 0,3 7 4 0,3 10 5
3 60 35 3,5 0,3 0,2 8 7 0,05 15 7
4 46 18 2,5 1,2 0,7 9 6 1,2 25 13
5 54 20 1,6 1 0,2 10 8 0,8 45 15
6 21 10 18 3 15 5 1 0,5 12 6
7 65 40 2 0,9 0,4 4 2 0,4 42 25
8 23 10 0,09 0,5 0,25 3 1 0,003 30 20
9 40 25 0,06 0,5 0,2 12 6 0,25 21 15
10 10 5 2,4 1.2 0,8 6,5 4 0,7 35 20
11 40 20 18 1 0,2 10 8 0,05 15 7
12 35 15 2 3 1,5 9 6 1,2 25 13
13 60 35 3,5 3 15 7 4 0,8 45 15
14 46 18 2,5 0,9 0,4 8 7 0,5 12 6
15 54 20 1,6 0,5 0,25 9 6 0,05 15 7
16 21 10 2 0,9 0,4 6,5 4 1,2 25 13
17 65 40 0,09 | 0,05 | 0,025 10 8 0,8 45 15
18 23 10 0,06 0,5 0,25 9 6 0,25 21 15
19 40 25 2,4 0,8 0,3 10 8 0,7 35 20
20 10 5 1,6 0,3 0,2 5 1 0,05 15 7

* ITnarexwu 3a 3arpsA3HEHUEC BHOCATCS NPEATNIPUATUEM OJUH pa3 B I'OJ
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Ipumep pacuema naamsl 3a cOpPOC 3a2PAHAOUUX BeUeCME 8 BOOHbBLE 0OBEKMbl
Hcxonnbple naHHbIC IpUMEpa CBECHBI B TA0IHITYy 2.

Tabmuna 2 - VicxomHble JaHHBIC IS pacuyeTa BOJHBIX SMUCCHOHHBIX ILIATEKEH

dakTrueckas JlumuTtHas
HaumeHnoBanue 3arpsassromumx KOHICHTpAHA HopmatusHas KOHHGHTpaHI/Iﬂ**
BEIIECTB KOHIICHTPAITUS ;
Co, Mr/mm® (IAK) Cy, Mr/am Cy, mr/am®
1. BIIK o 40,0 3,0 20,0
2. HedrenpomyKThl 1,0 0,05 -
3. Hutputst 0,5 0,02 0,1
4. Hutpartsl 6,0 0,1 5,0
5. ®eHomabl 0,2 0,001 -
6. B3Bemennsie BemecTna 20,0 2,0 10,0

Pacuer mnarexeit 3a cOpoc OpraHMYECKUX BEIIECTB, XapaKTepu3yeMbIx o0mmM nokazateneM BIIK o,
BBITIOJIHSICTCS CIICIYIONUM 00pa3oM.

1. PaccunthiBaeTcst Macca BEIIECTBa, cOpackiBacMasi 3a TOJl B BOJHBIN 00BEKT
(40 Mr/mv> = 40 r/v):

M, = Cy-V=Cy- Q-365 M=40 t/m *- 1000 M*/cyT-365 cyr/ron = =14600000 r/rox
=14,6 1/ron
2. PaccuntreiBaeTcs Macca BemecTBa, copacsiBaeMoro B mpeneiax Hopmarusa (I1JIK):
My=Cy -V My=3,0 -1000 -365 = 1095000 r/rox = 1,095 1/Trox

3. PaccunthiBaeTcst Macca BEIECTBa, COPACBIBAEMOT0 B Mpe/ieiaX YCTaHOBICHHBIX IMMHUTOB (Macca
cOpoca B mpeenax JIMMHUTA), KOTOpasi ONpeAeIsieTCs] MECTHBIMU IPUPOJOOXPAHHBIMHU OpraHU3aLUsIMH Ha
OCHOBAaHUH JJOKYMEHTOB, OATBEP>KAAIOLINX BHECCHHE IUIaTeXel 3a npeasiaymuid roa. [lockonbky
KOJIMYECTBO HOPMATHUBHBIX 3arPA3HEHNN BXOAWT B JIMMUT, TUMHUTHAsA Macca pacCUUTHIBAETCS KaK Pa3HOCTb
CBEPXJIMMHUTHON K HOPMATUBHOM KOHIIEHTpaIMi, YMHOKEHHAs Ha 00beM:

M;=(Cy-.Cy) -V Mj5=(20,0-3,0) -1000-365=6205000=6,205 1/rox

1.  PaccuuthiBaeTcsi Macca 3arpsi3HSIONINX BEIIECTB, COPAChIBAEMBIX CBEPX YCTaHOBJICHHBIX
HOPMATUBOB U JIMMHTOB, KaK Pa3HOCTh MEXy (DaKTUUECKH cOpachIBaeMOI Maccoil U Maccoll HOPMaTHBHOMA
Y TUMUTHOM:

Mcy = Mo-(M+M,) Mcy =14,6 — (6,205 +1,095)=7,3 T/Tox

2.  Ilnara, ocymecTBisieMasi 3a COpOCHI 3arps3HSIONIMX BEIISCTB B Mpeeiax MpelebHO-

JIOITyCTUMBIX HOPMaTHBOB cOPOCOB (BKIIFOYAETCS B CEOECTOMMOCTD BBIITYCKaeMOW PO TYKIIUH):
= J -kyng-A- My Iy =2,22-.90-1/3-1,095 =72,927 py0./rox
riae J — 0a30BbIi HOPMATHB IUIATHI 32 COPOC 1 YCIIOBHOWM TOHHBI 3aTrPSA3HSIONIUX BEIIECTB B BOJIHBIC
00BeKTHl, J = 2,22 py06/yci. T;
Ky — koaddurment nnnekcanuu, pasex 90;
A — k03¢ ueHT oTHOCUTENBHOM onacHocTH BemecTsa, A=1/ITJK.
3. Ilnara, ocymectBusiemast 32 cOPOCHI 3arpsI3HSIONIMX BEIIECTB B MPEJIENIaX COrIaCOBAaHHBIX
JMMHUTOB cOPOCOB (YAEP)KUBAETCS M3 MPUOBLIH MPEATIPHATHS ):
I = 5T kynp A-My; I =5-2,22-90-1/3-6,205 = 2066,265 py0./Ton
4. Tlnara, ocymecTBisieMas 3a COPOCHI 3arps3HAIOLINX BELIECTB CBEPX HOPMAaTHUBOB MU
COIJIACOBAaHHBIX JINMHUTOB COpOCOB (yIepKUBACTCS U3 TPUOBLTH MPEAIPHUATHS):
e =257 kyun A-Mcy Mcp =25-2,22-90-1/3-7,3 = 12154,5 py6./rox
8. Ilnata, ocymecTeisemMas IPEANPUATHEM 3a OTIEIIBHOE 3arpsi3HEHNE 32 IO
M= +HH ) ko.Ke;

** Jlns He(TENpOaYyKTOB M (PEHOJIOB, KaK HauboJIee OMACHBIX 3arPA3HAIOIIMX BEIIECTB, YCTAHOBJIEHHUE IMMUTOB COPOCOB HE
JIOITyCKaeTcst. Macca CBEpXJIMMHUTHBIX COPOCOB IS OTHX BEIIECTB HAXOIUTCS KaK Pa3HOCTh MEXIY (pakTHUECKON U HOPMaTHBHOM
MAacCCOM.
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rae K5 — koaddumnment sxomorndyeckoit curyarmu; Jist Mypmanckoii obiactu Ko = 1,0;
Kc — xoaddutnenT, yauThIBaronuii MecTopacoiokenne o0bpexTa, s paiioHoB Kpaitaero Cesepa K. =
2,0.
I1=(72,927 +2066,265 +12154,5)*1*2 =28587,38 py0./Ton
Pacuer miarexeii mo ocTaqsHBIM BEIIECTBAM MPOM3BOAUTCS aHamorndHo. Cymma miaTexei 3a
cOpoC BCex 3arpsA3HAIOIIMX BEIIECTB IPHUBEACHA B TaduIle 3.



Tabnuna 3 — Pe3ynbpTaThl pacueThl TAHHBIX TAOJIUIBI 2

Copoc [TnaTexxu 3a 3arps3HEHUS
B
®dakTudeckuii copoc B npenenax B npenenax Crepx- npenenax B Caepx Hroro 3a
HarMeHoBare HopMATIBa YCTaHOBJICHHBIX JTHMHTHBI HOpMATH npesenax |- OJTHO
JTUMHUTOB i JUMHUTOB BEIICCTBO
HHTPEUCHTOB BOB
C
; M eI HH Hn ch 1_Ii
Ca My (LK) -} M, 7/ron Ca M, T/ron T/Tox pyo/ron | py6/Ton pyo/Ton pyo/Ton
MI/T T/ron MT/IT M/
1| BIIK 40,0 14,6 3,0 1,095 20,0 6,205 7,3 72,927 2066,3 12154,50 28587,38
2 | HedremponykT 1,0 0,05 -
bI 0,365 0,018 - 0,347 72,927 - 34640,32 69426,50
3 | Hutputsl 0,5 0,183 0,02 0,007 0,1 0,029 0,146 72,927 1458,5 36463,50 75989,93
4| Hutpatbl 6,0 2,190 0,1 0,037 5,0 1,789 0,365 72,927 17867 18231,75 72343,58
5| ®eHoubl 0,2 0,073 0,001 0,0004 - - 0,073 72,927 - 362811,8 725769,50
6 | B3Bemrenusle 20,0 2,0 10,0
BEIIIECTBA 7,3 0,730 2,920 3,650 72,927 1458,5 9115,87 21294,68
HUroro, Bkintovaercs B pacuet cedbecroumoct | 437,56
Hroro, BeIMIauMBaETCS U3 MPUOBLIH 992974,04
[Inara npennpusiTus 3a cOpoc BeexX 3arpsi3HSIOMIMX BemecTs 3a roja — [1 993411,59




ITPAKTUYECKOE 3AHATHUE Ne/
«OKO3alIUTHAS TEXHUKA

Mertoaunyeckue yKa3zaHus.

Cemunap mpoBoautcs B popme "kpyriioro crosa”. CTyIeHThl BMECTE C TIPeroiaBaTesieM 00CyKIar0T
CJIETyIOIE BOIPOCHI:

Noook~owdE

MeTo/BI OUMCTKY Ta3000pa3HBIX BEIOPOCOB MPEATPUSITHH.
MeTobl OUNCTKH BOJ OT 3arpsI3HEHUN.

MeTo/pl 1 anmapaThl 00€CIbUIMBAHUS Ta30B.

Mertozp! peKyNIbTUBALMHA HAPYIIECHHBIX U 3aIPA3HEHHBIX [T0YB.
MeTob1 iepepaboTKU OTXO/10B IPOU3BOICTBA.

Metoap! nepepaboTKH OTXO/I0B MOTPEOICHHUS.
HopmupoBanue kadecTBa OKpYKaroIEH Cpeabl.
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Hpuioxenne 1

Ilpeoenvno-oonycmumvie konyenmpayuu (I/1K)
3A2PAZHAIOWUX 6eULeCE 8 6030yXe HaceleHnblx mecm [3]

NAK, mr/m®
Beecrso Makcumanbna | Cpente- Kaace

1 pasosas CyTOYHAasA E;IECHO
A3ora 1noKcHun 0,085 0,04 2
A3oTa oxcHg 0,4 0,06 3
AmMMuak 0,2 0,04 4
ArieToH 0,35 0,35 4
bens(a)mupen (3,4-6eH3nHpeH) - 0,1mkr/ 1

100 m°

Benzoxn 1,5 0,1 2
bpom - 0,04 2
Bpomben3zon - 0,03 2
B3BelleHHbIE BEIECTBA 0,5 0,15 3
I'ekcan 60 - 4
0,0-Iumermn-S-(1,2-0uckapOITOKCHITHIT) 0,015 - 2
nutuodocdart (kapdbodoc)
0,0-Aumermn-(1-ruapokcu-2,2,2-rpuxnopati) | 0,04 0,02 2
dhocdonat (xmopodoc)
Judropxnopmerat (ppeoH-22) 100 10 4
Huxnopaudropmeran (hppeon-12) 100 10 4
Juxaopdropmeran (hpeon-21) 100 10 4
JluxnopaTan 3 1 2
JIudTHIIaMUH 0,05 0,05 4
JvsTrinoBsii 2¢up 1 0,6 4
Kanponakram (mapsl, a3p030:1b) 0,06 0,06 3

* Hemu¢pdepeHupoBanHas MO COCTABY MHbUIb (AIPO30IIb), COAEpIKamascs B BO3LyXe HACeIeHHHIX MyHKTOB. IIJIK
B3BCIIICHHBIX BEMICCTB HE PACHPOCTPAHSIIOTCS HA adpO30JIM OPTaHHMYCCKUX W HEOPTaHUYECKUAX COCAMHCHUH (METaJIOB,
X COJICH, IUTacTMAacC; OWMOJIOTUYECKUX, JICKAPCTBEHHBIX TMPEMaparoB H Jp.), U1 KOTOPHIX YCTaHABIUBAOTCS
cootBercTBytomue [TIK.
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AK, mr/m®
Bemectso Maxcuman Cpenne Kuaacce

bHasI

pazoBas CYTOYHAsl | ONMACHOCTH
Kucnora azornas o monekyiae HNO3 0,4 0,15 2
Kucnora cepras no popmyne HSO4 0,3 0,1 2
Kucnora ykcycHas 0,2 0,06 3
MBIIIbsIK, HEOPTaHUYECKHUE COSTUHEHUS (B - 0,003 2
nepecyeTe Ha MBIIIbSIK)
Hadranmun 0,003 0,003 4
Huxkens pactBopumbie conu (B mepecyere Ha 0,002 0,002 1
HUKEJIb )
Hurtpobenson 0,008 0,008 2
O30H 0,16 0,03 1
[Meanuunnua 0,05 0,0025 3
Caxa 0,15 0,05 3
CBHHEII ¥ €T0 COSAMHCHHUS, KPOME - 0,0003 1
TETPa’TUIICBHHIIA (B MIEpecUeTe Ha CBUHEII)
CepoBogopon 0,008 - 2
Cepoyriepon 0,03 0,005 2
Cepsbl nuokcua 0,5 0,05 3
CuHTeTHYECKHE MOIOIINE CPEJCTBA TUIIA 0,04 0,01 2
"Kpucrann" Ha OCHOBe aJIkUiCyNb(daTa HaTpUs
(mo ankuicynshaTy HaTpus)
Ckunugap 2 1 4
CrmpT METHUIIOBBIN 1 0,5 3
CnupT 3TUI0BBII 5 ) 4
Tomyon 0,6 0,6 3
VYrnepoaa okcun 5 3 4
VYrnepos 4eThlpeXXI0pUCThII 4 0,7 2
®enon 0,01 0,003 2
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[Tponomkenue TabIUIIbI

MK, mr/m®
Bewecrso Maxkcuman | Cpeane Knace
bHast CYTOYHAsI | ONACHOCTH
pa3oBas
dopmalberu 0,035 0,003 2
dropucTbie coenuHeHus (B mepecuete Ha GTop):
razoo0pasHbie coequHeHHs (PTOPUCTHIi 0,02 0,005 2
BOJIOPOJ, TeTpadTOPHI KPEMHHS );
XOPOIIO PaCTBOPHMBIC HEOPTaHUYECKUE 0,03 0,01 2
¢bTopunsl (GTopua HaTpUs, rekcadpTOPCUITHKAT
HaTpHUsL)
IUIOXO PACTBOPUMBIC HEOpPraHHUECKUe (PTopuabI
(dropun amoMuHMs, GTOPHI KAJIbIKS, 0,2 0,03 2
rekcaroparoMHHAT HATPHS)
Oypdypon 0,05 0,05 3
Xiop 0,1 0,03 2
IMuxnorekcan 14 1,4 4
OTU XJIOPUCTHIN --- 0,2 4
OTunanerar 0,1 0,1 4
OTunbeH3on 0,02 0,02 3
Otunex 3 3 3

DddexkTom cymmanuu 00J1a1aoT:

— aMMuak 1 popmManblIerus;
— aMMHaK 1 CepoBOJIOPO/;

— aMMHaK, cepoBOJOpPOa U (HopMabAETUI,

— aneroH u ¢GeHor;

— a’po030JIK OKCcHAa BaHaaus (5) U AMOKCH]L CEPBI;

— O€eH301 U aleToPeHOH;

—  030H, IMOKCHJ a30Ta U (hopMaIbIeTU]I;

— cepoBozopoAa U (hopMaIbAETU;
— JTMOKCHJ cepbl U (HEeHOT,;

— JHUOKCH[ CEPBI U OKCHU]JI YTJICpOaa, (1)CHOJ'I " IbIJIb KOHBEPTOPHOTO ITPOU3BOACTBA,
— JHUOKCH][ CEPBI U TPUOKCHU[ CCPbI, aMMHAK U OKCHUABI a30Ta,

— JIMOKCHJI CepbI U (TOPOBOIOPO/I;

— CHJIBHBIC MUHCPAJIbHBIC KHUCJIOThBI (CCpHa}I, COoJIsIHas U aBOTHaSI);
— yriaepoaa OKCUI U IbUJIb HEMCHTHOI'O IIPOU3BOICTBA,
— YKCYCHa#d KHUCJIOTa U YKCYCHBIﬁ AHTUAPU;

— (denon u anietoeHOH;

—  (ypdypos, METUIOBBIN U TUIIOBBINA CIIUPTHI;

— IMKJIOreKCaH B O€H30II;

—  OTWJIEH, MPONWICH, OyTUJIEH U aMUJIEH.
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IIpunioxenne 2

Ilpeoenvno-oonycmumeole KOHYEeHRmpayuu
HEeKOmopuix 8PeOHbIX eeuiecme (6 Mz/omg) 6 600¢ 800HbIX 00beKkmos [3, 5]

Boanbie 06LeKThI Bonnble 00beKThI
X0351iiCTBEHHO-TTUTHEBOT0 .
PHI00X0351iiCTBEHHOT 0
U KYJbTYPHO-OBITOBOIO
HanmeHnoBanme P —— HA3HAYeHUS
HHIPeIUEeHTa
Kunace Kanace
JITIB* MK onacu | JIIIB K onacH
0CTH 0CTH
AmmMmuak (o azory) | Cas. 2,0 3 Toxkc. 0,05 4
ArieToH Camn. 2,2 3 Toxkc. 0,05 3
Bbenzon CaH-TOKC. 0,5 2 Toxkc. 0,5 4
bpom CaH-TOKC. 0,2 2 - - -
Huxnopaudenuntpu | CaH-TOKC. 0,1 2 Toxkec. Otcyrct | 1
xyopatad (JAT) ue
(0,00001)
Juxnopdenon Opr. 0,002 4 Toxkc. 0,0001 1
Kemneso Opr. 0,3 3 Toxkc. 0,1 4
KoOanst CaH.-ToKc. 0,1 2 Toxkc. 0,01 3
Kepocun Opr. 0,01 4 — — —
TEXHUYECKUH
Kap6omon CaH.-TOKC. 1 4 Opr. 1 4
MEIIBSIK CaH.-Tokc. 0,05 2 Toxkc 0,05 3
Menp Opr. 1,0 3 Toxkec. 0,001 3
MerTtaHomn CaH.-ToKc. 3,0 2 Can.- 0,1 4
TOKC.
Hutpats! (1o a3oty) | Can. 45,0 3 Can.- 40
TOKC.

* JITIB — IMMHUTHPYFOLIHMIA TIOKA3aTENb BPEJHOCTH, OTPAKAIOLIMH IPHOPUTETHOCTEL TPEOOBAHUH K KAYECTBY BOJIBL.



32

[Tponomkenne TabauIbI

BoaHbIe 00bEeKTHI Boaubie 00beKThbI
X0351iiCTBEHHO-ITUTHEBOT0 N
PbIOOX0351iiCTBEHHOTO
U KYJbTYPHO-OBITOBOIO
HaumeHoBaHue P —— Ha3HaAYeHUs
HHIPeINeHTa
Kunace Kanace
JIIIB INJIK onacu | JIIIB INIK onacH
0OCTH OCTH
Hadranun CaH.-TOKC. 0,01 4 Toxkc. 0,004 3
Hedts Opr. 0,1 4 Pri6xo03. | 0,05 3
MHOT'OCEpHHUCTAs
Hedts npounas Opr. 0,3 4 Pri6x03. | 0,05 3
Huxens CaH.-TOKC. 0,1 3 Toxkc. 0,01 3
[Mupunuu CaH.-TOKC. 0,2 2 Toxkc. 0,01 3
[Iponunossiit ciupt | Opr. 0,25 4 — — —
Pryts Can. 0,0005 1 Toxkc. Otcyrers | 1
ue
(0,00001)
CauHell Camn. 0,03 2 Toxkc. 0,006 2
denon Opr. 0,001 4 Pri6xo03. | 0,001 3
dopmaitberu Camn. 0,05 2 Can.- 0,01 3
TOKC.
®rop (F) Can.-TOKC. 1,5 2 Toxkec. 0,05 3
XJ10p aKTUBHBIN Can. OtcyrctB | 3 Toxkc. Otcyrct | 1
ue ue
(0,00001)
Xnopodopm CaH.-TOKC. 0,06 2 — — -
Xpom (Cr¥") Opr. 0,5 3 Tokc. | 0,07 3
Huaauas: CaH.-ToKc. 0,1 2 Toxkc. 0,05 3
[unak Can. 1,0 2 3 Tokc. 0,01 3
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"Omcymcmesue"” — HEOMYCTHM COPOC TAHHOTO COSAMHEHMSI B BOJHBIC OOBEKTHI.

"Pb16x03." — ppI00X035IIICTBEHHBIN — U3MEHEHNE TOBAPHBIX KAYECTB MPOMBICTIOBBIX BOJIHBIX
OpPTraHU3MOB: MOSBJICHUE HEMTPUATHBIX U TOCTOPOHHUX NMPUBKYCOB U 3aI1aXxOB.

"Tokc." — TOKCUKOJIOTHYECKHUI — MPSIMOE TOKCHYECKOE BO3/ICHCTBHE BEUIECTB HA OPTaHU3MBbI
(BOJIHBIE OPTaHU3MBI).

"Can." — caHuTapHBIA — HAPYIICHUE YKOJIOTHYECKUX YCIOBUN: M3MEHEHHE TPO(YHOCTH BOJIOEMOB,
THJIPOXMMUYECKHX MOKa3aTeNeil: KUCIopo, a30T, hocdop, pH; HapylieHre caMOOUHUILIEHUS BOJBL:
BIIKs, uncneHHoCTh canpo@uTHOM MUKPO]IIOPHI.

"Can.-moxc." — CaHUTAPHO-TOKCUKOJIOTUYECKUHN — JICHCTBHE BEUIECTBA HA BOJIHBIC OPTaHU3MbI U
CaHUTapHBIC MTOKA3aTEHN BOJIOEMA.

"Ope." — opra"ojienTH4eCcKuii — 00pa30BaHUE IJICHOK U MIEHbI Ha ITOBEPXHOCTU BO/IbI, IOSIBIICHUE
MOCTOPOHHUX MPUBKYCOB U 3al1aXOB B BOJIC.

Knaccol onacnocmu:

1 — ype3BbIyaiiHO OMACHBI,
2 — BBICOKO OIACHBIH,

3 — OIacHLIN,

4 — yMepeHHO OIaCHBIH.



Hpuiioxkenne 3

IJIK nekomopuix xumuueckux eeujecme 6 nouge, me/ke [3]

34

Bennuuna [1JIK ¢ yuetom
Bemeorno oy, aypermree | TPESaHe
K MECTULIUAAM
ATpaszun 0,01
Aneranbaerun 10,0
bens(a)mupen 0,02
bensun 0,1
Benson 0,3
beranon 0,25
Banexkcon 1,0
Banaguii 150 OO61ecanuTapHBIN
Bananwii + mapranert 100+1000
N3onponumnbdenson 0,5
Kobanbt 5 OOmiecaHuTapHbBII
Komnuekchsie
rpaHyJIMpPOBAHHBIC 120
ynoopenus (KI'Y) cocraBa
N:P:K=64:0:15
KommiekcHblie )xuakue
ynoopenus (KXXVY) cocrasa | 80
N:P:K=10:34:0
JIunypon 1
Menp 3 OOmecaHuTapHBII
Mrimnsak 2 TpaHcIOKaLIMOHHBII
HuTpatst 130
(O(;F()I()(?)I,I droTanuu yris 3000
Pryts 2,1 Oo1ecaHUTapHBIH
Csunen 6 OO1ecaHuTapHbII
CsuHen + pTyTh 200+10
dopmanbaerua 7
Xopun Kanus 560
MommxnopOudenmet 0,06 OO1iecaHuTapHbBIN

(cymMapHO)
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Bennuuna [1JIK ¢ yuetom
(dhoHa 115 MOYB 1O

Bemectso KYJIbTYPBI, YyBCTBUTEIIbHBIC Hpumeuanue
K IMECTHIIMIaM

MecTnnuawr:

- reKcaxJIopaH 0,1

(exmapon rommecerse) |1 Banpenero 5 o/x

- xJopodoc 0,5

- kapbodoc 0,5

- ONUXJIOpKaMQeH 0,5

- MOJIUXJIOPITMHEH 0,5

- MPOMETPHH 0,5

- XJIOpaMmIT 0,05

MeToan4yeckue yKa3aHusi K KOHTPOJIbHOI padore

KonTponbhas pabota coctout u3 10 BompocoB, KOTOpbIe BEIOUPAIOTCS COTJIACHO HOMEPY BapUaHTa

10 IBYM TIOCJICIHUM ITU(paM 3a4ETHON KHUKKH.

Crucok BOIPOCOB U BAPHAHTOB TpUBE/IcH Ha ¢. 39 [1].

OTBeTHI HA BOIIPOCHI BBIITOJIHAOTCA B MIACbMCHHOM BUJIC U CAAKOTCA IMMPEIIOAAaBaATCIITO.

Cnucok JimTeparypsbl:

1. Kpyrnoa E. U. Dkonorus. MeTonndeckue yka3aHusi 1 KOHTPOJIbHbBIE 3aaHUsI ISl CTY/IEHTOB
TEXHUYECKUX HaAIPaBJICHHI/CIIEIMaTIbHOCTEH 3a04HON (hOpMBI 00yUeHUs [ DIEKTPOHHBIN pecypc] .

— Mypwmanck : U3g-s0 MI'TY, 2018. - 55 c.
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