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Meroandeckue ykazaHus pa3pabOTaHbl B COOTBETCTBHHM C TPEOOBaAHUSIMU
®I'OC BO wu paboueil mnporpaMMmbl JUCHUIUIMHBI «IKOJIOTHS». YKa3aHHS
MpeHa3HAYEHBI JJI CTYJEHTOB OYHOW (HOpMBbI OOYUEHHS HANPaBIEHUS MOATOTOBKH
15.03.02 TexHoJIOTHYECKHE MAIITUHBI U 000PY10BaHUE.

ConepkaT OCHOBHBIE pa3/ielibl HU3y4aeMOIro TEOPETUYECKOTO MaTepuala,
nepeuyeHb BONPOCOB HEOOXOAMMBIX 1S HpopabOTKM, a TakkKe CIHCOK
PEKOMEHYEMOU JINTEPATYPHI.

Cocmasumenu K.C. Coinxo, cm. npenooasamern.
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BBenenue

Pemenne skonoruueckux npoOieM B COBPEMEHHOM MHUpPE HEBO3MOXHO 0€3 MOHHMaHMS
OOBEKTHBHBIX 3aKOHOB Ppa3BUTUS HPUPOJBl U oO0ImecTBa. «ODKOJOTMsS» HU3y4aeT 3TU 3aKOHBI,
KOTOpBIE JJAIOT KJIIOU K YIIPABICHUIO B 00JaCTH OXpaHbl OKPYKato 1IeH cpebl.

®opMUpOBaHUE IKOIOTHYECKOIO MUPOBO33PEHUS U CIIOCOOHOCTh aHAIM3UPOBATh MOCIEACTBHS
AHTPOIIOTEHHON JIEATENBHOCTH NOMOTAal0T PALMOHAIBHO HCIOJB30BaTh IMPHUPOAHBIE PECYPCHI U
pa3pabaTbIBaTh MEPONPUATHS 110 OXPaHE MPUPOIBI H FIKOJIOTHYECKOI 0€301MacHOCTH.

Jucuummna «9KOJOTHs» OTHOCHTCA K AUCHUIUIMHE 0a30Boil yacTh. OHa HampaBjeHa Ha
(dbopmHpoBaHKE OOIIEKYIBTYPHBIX U MPO(ECCHOHANBHBIX KOMIIETEHIIMNA 00yJaroImuxcs B mpolecce
BBITIOJTHEHUS paboT, onpeaeneHupix ®I'OC BO.

Mertoanyeckue yka3aHusi COCTaBIEHbl HA COBPEMEHHOM Hay4yHOM YPOBHE M PAacCUMUTaHbI Ha
CTY/EHTOB, 110 HanpasieHuio 15.03.02 TexHoiornyeckre MaliuHbl 1 000pyAOBaHHE.

[TocnenoBarenbHOCTh TEM COOTBETCTBYET JIOTMUECKOM CTPYKType €€ IPOXOXKICHHUS.
IIpennaraeMble METOOMYECKHE YKa3aHHUA COJAEp)KAaT MaTepual, KOTOPbIM pPEKOMEHIyeTcs
MCIOJIb30BATh CTYIEHTaM IIPH MOJATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

JUis MOATrOTOBKM K TMPAKTHYECKUM 3aHATHUAM CTYAEHT JOJDKEH H3Yy4YUTh MaTepual I10
COOTBETCTBYIOIIEH TEME, MCIONb3ys OCHOBHYIO M JOIOJIHUTENBHYIO JIUTEPATypy, a TaK XKe
KCMOJIb3ys epuoandeckue uzaanus CMMU.



TEMA 1. OCHOBBI OBIIEN DKOJIOT'UH
IIpakTHyeckoe 3ansitue 1. Ikoorus kak Hayka. @aKkTopsbl cCpeAbl U
IKOJIOT S MOILYJISIIAN
Leapb 3ansTHsA: PaccMOTpeTh HKOJIOTHUIO KaK HAayKy, LEJNb U 33Ja4d, OOBEKT
u3ydyeHus. PaccMOTpeTb BHIBI JKOJIOIMYECKMX (AKTOpPOB M HX BO3JEHCTBUE HA
YKUBOU OPTaHU3M.

3HaHNS U YMeHUs, IpUoOpeTaemMble CTYJA€HTOM B pe3yJibTaTe OCBOEHHSA
TeMbI

3HaTh: OCHOBHBIE METO/IbI 3AILUTHI [IPOU3BOJICTBEHHOI'O [IEPCOHAIA U HACEIEHUS OT
BO3MOKHBIX ITOCJIEACTBAN aBapUi; OCHOBBI IIPOBEACHUS MEPOIIPUATHH 110
COOJII0ICHHE HKOJIOTUYECKOM 0€30MacHOCTH MPOBOAUMBIX PaboT
VYMeTh: HCI0Ib30BaTh OCHOBHBIE METOBI 3AIUTHI IPOU3BOICTBEHHOTO IIEPCOHANIA U
HACEJICHUSI OT BO3MOXKHBIX MOCJIEICTBUI aBapuii; KOHTPOJIMPOBATH COOJIIO/IEHUE
AKOJIOTUYECKOM 0€30MacHOCTH MPOBOIUMBIX PaboT

HaunmenoBanue (popmMupyeMbix KOMIETEHIUH

Kon DopMyIHpPOBKa

OK-9  |rOTOBHOCTBIO MOJIB30BAThCS OCHOBHBIMU METO/IaMU 3aIIUTHI
IPOM3BOJCTBEHHOIO MEPCOHAA U HACEJIEHHUSI OT BO3ZMOYKHBIX
MOCIIEACTBUI aBapuii, KaTacTpod, CTUXUUHBIX OeICTBUN

[IK -14 |ymeHueM MPOBOAUTH MEPOTIPUSATHS MO NPOPUTAKTUKE
IPOM3BOJCTBEHHOIO TpaBMaTH3Ma U MPOPEeCCHOHATbHBIX
3a00JIeBaHUH, KOHTPOJIMPOBATH COOIIIOICHNE SKOJIOTUIECKON
0€301MacHOCTH MPOBOJUMBIX pabOT

CoBpeMeHHass 3Kojoruyeckass OoOCTAaHOBKA TakoBa, YTO IIEpE] BCEMHU KTO
OCYILECTBIISIET Hay4YHO — TEXHUUYECKUW MPOTPECC U HCIONB3YET €ro JOCTHUKEHMUS,
BCTAJO HEOTJIOXXKHOE OOBEKTUBHOE TpEOOBaHME: CTPOrO YUUTHIBATH PAHUMOCTD
IIPUPOABI, HE JIONYCKATh MPEBBIIIECHUS NPENEIOB BO3MOXHOCTU BOCCTaHOBIJICHHSI
MPUPOJIHBIX TMPOIECCOB, BCECTOPOHHE U TJIy0Xe HU3ydaTb M 3HATh CIIOKHBIE,
IUAJIEKTUYECKN B3aMMOCBSI3aHHBIEC ITPUPOJIHBIE SIBJIEHMSI, HE 00OCTPSITh HETaTUBHBIE
IPOTUBOPEUYUS] C €CTECTBEHHBIMM 3aKOHOMEPHOCTSIMH, UTOOBI HE BbI3BATh
HeoOpaTUMBIX IPOLECCOB B OKPYKAWOLIEH cpele, HUMEHHO IMO3TOMY BeEChbMa
aKTyaJbHA.

Teopernueckast 4acTb
DKoJIOTHsI — HayKa, U3y4arollas B3aMMOOTHOIIIEHUSI OPTaHU3MOB MEXKIY COOOi
U C OKpyXKaloled HUX MPUPOJHON Cpelod, a Takke CTPYKTYpy UM OpraHu3aluio
OMOJIOTUYECKUX CUCTEM PA3IMYHOIO YPOBHS (MOMYJIALMH, OMOIIEHO3bI, SKOCUCTEMBI).



OCHOBHOI 1Ie/IbI0 JKOJIOTMM KaK HayKd SIBISIETCS oOecreueHue COXpaHEHUs
BHJIOBOTO pa3HooOpas3us B Ouocdepe.

3anaum, CTOALIME TEPe]] IKOJIOTHEH, SBISIOTCS 3TallaMU JTOCTHXKEHUSI OCHOBHOM
uenu. Takum 00pa3oM, OCHOBHBIMU 33/1a4aMHU 3KOJIOTUU SIBJISIOTCSL:

1. PaniioHanbHOE UCOIB30BAHKE MPUPOJIHBIX PECYPCOB.

[Ipupoanbie pecypcbl — 3TO SBJICHUS W TPEIMETbl OKPYXKAIOLIEH Cpepbl,
KOTOPbIE YEJIOBEK UCTIOIb3YET B CBOUX LIETISX.

B HacTosimee BpeMs cCyHIeCcTBYeT OOJBIIOE KOJUYECTBO KiaccupUKanui
IPUPOJHBIX pecypcoB. B 3aBHCHUMOCTHM OT TEXHHYECKOTO U TEXHOJOTHYECKOTO
COBEpIICHCTBA MPOLECCOB H3BJICUEHHUS U TNepepaboTKU MNPUPOJHBIX PECYPCOB,
HSKOHOMUYECKON pPEHTAa0ENbHOCTH, a TakXke C Y4YeTOM CBeleHud 00 oObemax
MPUPOIHOTO CHIPHS BHIACISIOT JIB€ KATETOPUH MPUPOJHO-PECYPCHBIX 3aM1aCOB:

* JIOCTyHHBIE (peajdbHble WJIM JOKa3aHHBIE) 3amachl — OOBEMbl MPHUPOTHOIO
pecypca, OOHapy>KEHHbIE COBPEMEHHBIMH METOJAaMU DPAa3BEAKH, IKOHOMHUYECKH
peHTa0eIbHBIC AT OCBOSHUS M TEXHUYECKH JTOCTYITHBIC;

* MOTEHUHaJbHbIe (00IIKME) pecypchl — PEecypchbl, MOMHUMO JOCTYIHBIX,
YCTaHOBJICHHBIE HAa OCHOBE TEOPETUYECKUX pacyeToB, BKIIOYas Te, KOTOpHIE B
HACTOAIIEE BpeMS HEIb3d OCBOUTh 10 SKOHOMHMYECKUM WJIM TEXHUYECKUM
cooOpakeHUsIM (HampuMep, 3amachl MPECHOM BOABI B JIETHUKAX, 3aJICKU OypOro yriis
Ha Oospmux rayOuHax). [losToMy mMoOTeHUMaIbHBIE pECypchbl €HIe Ha3bIBAIOT
«pecypcaMu OyAyIero.

Knaccugurayus no euoam xo3siicmeenHo2o ucnonib3068aHusl.

— pecypchl CENbCKOXO3SMCTBEHHOTO TMPOMU3BOJICTBA — BKJIIOYAIOT B ce0s
’KUBOTHBIE, 3eMeJIbHbIE, BOAHbBIC, PACTUTEIBHBIC U YHEPTETHUECKUE PECYPCHI;

— pecypchl IPOMBIIUIEHHOTO MPOM3BOACTBA — BKJIIOYAIOT B ce0sl BCE BUJBI
CBIpbs, UCIOJIB3YEMOTO MPOMBIIUIEHHOCTBIO: dHEpreTuYeckrue (roproyue moJie3HbIe
UCKOIAeMble, SZIEpHAsl DHEpPrusi, THAPOIHEPropecypchbl) U HEIHEPreTUUYECKUE
(pecypchl METaLTypruu, XUMUHU U He(PTEXUMHH, JIeCONepepaboTKU U T. II.).

Knaccugpurayus no npoucxoarcoenuio:

— MHUHEpPAJILHEIE;

— KJIMMATHYECKHUE;

— BOJIHBIE;

— 3€MeEJIbHEIE;

— TMOYBEHHBIE;

— Owuosiorudyeckue (pacTUTEIIbHBIC U )KUBOTHBIE).

Knaccugukayus no npusnaxy ucuepnaemocmu:

— ucuepnaemvle — PECypChbl, 3amachl KOTOPBIX orpaHudeHbl. OHH, B CBOIO
ouepeib, MOAPA3ACNIEIAI0TCS Ha JIBE TPYIIIbI:



a) McuepnaeMble HEBO30OHOBHUMBIE — PECYPChl, BOCCTAHOBJIICHHE KOTOPHIX HE
IIPOMCXOJUT BOBCE WM CKOPOCTHh BOCCTAHOBJIEHUS, KOTOPBIX OYEHb Maja II0
CPaBHEHHUIO CO CKOPOCTHIO UX MOTPEOICHHUS.

0) ucyepriaeMble BO300OHOBHMBIE —  PECypChl, CKOPOCTbh BOCCTaHOBJICHUS
KOTOPBIX COM3MEPUMA CO CKOPOCTHIO UX MOTPEOICHUS.

— Heucuepnaemvle — 3TO PECYPCHI, 3aMaChl KOTOPHIX MOKHO YCJIOBHO CUUTATh
HEOTPAaHUYEHHBIMH.

2. Bocripon3BOACTBO MPUPOJIHBIX PECYPCOB B €CTECTBEHHBIX YCIOBUSIX.

3. Ilonnep:xaHue KauecTBa OKPYKAIOIIEH CPeIbl.

JlanHast 3ajada cCBsi3aHAa C TEM, 4YTO AaHTPOINOIE€HHOE BO3JEHCTBHE Ha
OKpPYKAIOIIYyI0 Cpeay AOCTUIIIO TII00albHbIX MaciutaboB. [l moaaepxaHus ee
KayecTBa Ha HEOOXOAMMOM JJisi CYIIECTBOBAaHHUS YEJIOBEUECTBA YPOBHE HEOOXOANM
Hay4HbId Toaxo0J. IMEHHO MO3TOMY BeNeTCs MOUCK aJbTEPHATHUBHBIX MCTOYHUKOB
SHEPTUHU.

DKOJIOTUYECKHUI (PaKTOp — OTHENbHBIE CBOWCTBA WJIU 3JIEMEHTHI OKPYKarOIIeH
Cpelibl, OKa3bIBAIOIINN MPSMOE WJIM KOCBEHHOE BO3CHCTBUE HA >KMBBIE OPTaHU3MBI,
Wik J1000€ yCIIOBHME, HAa KOTOPOE OpPraHU3M OTBEYAEeT MPUCIIOCOOUTEIbHBIMU
peaxkiusIMu.

MHuoroo6pasue HKOJIOTrHYecKUX (HAKTOPOB TMOAPA3ACISIIOT Ha JIBE OOJBIINE
IpynIbl: aOUOTHYECKUE U OMOTUYECKHE.

AbGuotnyeckue (HakTopsl — 3TO COBOKYMHOCTh CBOMCTB HEXHBOW MPUPOJIBL,
IIPSIMO WJIM KOCBEHHO BIIMSIOIINE HA KUBBIE OPraHU3MBI.

buotnueckue ¢GakToppl — 3TO MNpPSAMOE WM OMNOCPEIOBAHHOE BIIUSHHE
KU3ZHENIEATEIbHOCTH OJTHUX >KUBBIX CYIIECTB HA JIPYTHE.

OCHOBHbIMU a0OMOTHYECKMMHU HKOJOTMYECKUMHU (akTopamMu sBistores: 1.

Kinumarnueckre QakTopbl: COJHEUHBIA CBET; TEMIlepaTypa; BIAXHOCTb; BETED;
naBineHue atmocdepsl; 2. Onaduueckme pakTtopbl  (PaKTOpel MOYBHI); 3.
Oporpaduueckue (reorpaduueckue) (bakTophI, 4. I'maporpaduueckue
(rupponoruyeckue) paxktopsl; 5. [luporeHHsie pakTopsbl.
MHoroo6pa3ue OTHOLIEHUN MEXIy OpraHu3MaMHd MOXKHO pa3leauTh Ha JiBa
OCHOBHBIX THUIIA: AHTarOHUCTHYECKHE U HEaHTarOHUCTHYECKHUE. 1.
AHTaroHucTH4ecKHe (aHTUOMO3): XUIIHUYECTBO, IAPA3UTU3M, KOHKYpeHIHMs. 2.
HeanTtaronucruueckue: HEHUTpanu3M; CHUMOMO3; MYTyalu3M; HPOTOKOONEpPALNS;
KOMMEHCAIIU3M.

Juamnazon m000ro sKojJorudeckoro (akropa, Haubosee OIarompusiTHBIN st
KU3HEIEATEIbHOCTH, HA3bIBACTCS IKON02UYecKUM onmumymom. KpaillHue ydacTku
KPUBOM, BBIPAKAIOUINE COCTOSHUE YTHETEHUS MPU HEAOCTaTKE WM HM30BITKE
(dakTopa, Ha3bIBAIOTCA  IKOJOSUHUECKUM  NECCUMYMOM. MakcumanbHOEe U
MUHUMAJIbHOE 3HaueHue (akTopa, NMpU KOTOPOM HACTyMaeT THbOelb OpraHu3ma,
HA3bIBACTCS 9KOI02UUECKUM MAKCUMYMOM U IKOJOSUYECKUM MUHUMYMOM.



CnocoOHOCTh ~ OpPraHU3MOB  AJANTUPOBATHCSA  (NMPUCIIOCAOIUBATBHCSA) K
pa3HOOOpPa3HBIM  YCIOBHUSM OKPY’KAIOLIEH Cpefbl Ha3bIBACTCS  9KOJI0SUUECKOL
NAACMUYHOCMBIO (8ANIEHMHOCMbIO).

B 1840 r. memenkuit xumuk KOctyc JIubux BmepBbie cChHOpMyIUPOBAI 3aKOH
JTUMUTHPYIOIIETO (DakTopa, €O CcleAyrome (HOpMyIUPOBKOM: POCT U Pa3BUTHS
KUBBIX OPTaHU3MOB 3aBUCAT OT (DaKTOPOB, 3HAUEHHUE KOTOPHIX MPHUOIMIKAETCS K
AKOJIOTHYECKOMY MUHHMYMY.

B 1913 r. lllendopa chopmymupoBan «3akoH TojepaHTHOCTH». OH TIacHT:
«JIlumutupyronmuM (pakTopoMm, OrpaHUYMBAIOIIUM POCT M Pa3BUTHE OpraHU3Ma,
MOXET OBbITh, KAK MUHUMYM, TaK U MAKCUMYM DKOJIOTUYECKOT'O BO3JEHCTBUM.

Bug — sneMeHTapHasi CTpyKTypHas €IMHHUIIA B CUCTEME >KUBBIX OPraHU3MOB,
MpeAcTaBismonias coOOl  COBOKYIHOCTH 0co0Oe€il, 00yaaronmx CXOACTBOM
MOP(OJIOTUUECKUX, (PUZNOIOTUUECKUX U OMOXMMUYECKUX OCOOEHHOCTEH, CBOOOIHO
CKPCILUBAIOIIUXCS W JAIOUX TUIOJIOBUTOE TOTOMCTBO, MNPUCHOCOOJEHHBIX K
OTpeNeCHHBIM JKOJIOTHYeCKUM (pakTtopam. Kakaplii BUJ 3aHUMAET B TPUPOJEC
ONPENICIICHHYIO TEPPUTOPHUIO — apeall.

Kaxaplii BUA OTAMYaroTCs Apyr OT Apyra ONpe/IeICHHbIMH MPU3HAKaMU, CPEAU
KOTOPBIX pa3auyaroT MoOp(hooruvyeckuii (CXOJCTBO BHYTPEHHETO W BHEILIHETO
CTPOCHHS), TEHETHUYCCKUH (OMpeneieHHbI Habop XpoMOCOM), (DHU3HOIOTHYCCKHIA
(CXOJCTBO TPOIIECCOB  KU3HEICIATEIBHOCTH), Teorpaduueckuii (ompeaencHHas
TeppuTOpHUs (apeail), 3aHUMaeMbIii BHIOM) H JKOJIOTHYCCKUH (COBOKYITHOCTB
(haKTOpOB BHEIIHEH CPeJibl, B KOTOPO# CYIIIECTBYET BHI).

[Tonynsitust — 3TO COBOKYIMHOCTH OCOO€H OJHOTO BHUJA, HAXOISIIUXCA BO
B3aUMOJICUCTBUU MEXAYy COOOW U JJUTEIbHOE BpeMs 3aHUMAIOIIMX OOIIyIO
TEPPUTOPHUIO. OCHOBHBIMU XapaKkTepUCTUKAMU MOMYJIAIUU  SIBJISIFOTCA:
MPOCTPAHCTBEHHBIC (CTATUUECKUE) U BPEMEHHBIC (IMHAMUYECKHE).

Bonpocs! u 3aganus:
ba3oBblil ypoBEHB

1. Yro Ttakoe sxosorusi? KTo BBell B HAyKy TEPMHUH «IKOJOTHS»?

2. OCHOBBI CAMOOPTaHMU3AIUU U CAMOOOPA30BAHUS;

3. ChopmynupyiTe 1eb U OCHOBHBIE 337]a4l COBPEMEHHOM SKOJIOTHH.

4. IlpuBenure KiaccuPUKalKIO MPUPOIHBIX PECYPCOB.

5. Kakue cyiiecTByIoT ajibTepHATUBHbBIE UCTOYHUKHU SHEPTUU?

6. HazoBuTE 0OBEKTHI SKOJIOTHH.

/. CoBpeMEeHHas DKOJIOTHs KaK pa3BETBIICHHAs cUCTeMy HayK. OxapakTepusyiite
Ka)XIYI0 OTpaciib SKOJIOTHH.

8. OnuimTe KaKIbli YPOBEHb OpraHU3aIUN KU3HH.

9. Kakue cyimiecTByIOT METOIbI KOJIOTUN?

10. MaremaTtudeckoe  MOJCIMPOBAHME  KAaK  OCHOBA  COBPEMEHHOTO
AKOJIOTHYECKOTO MPOTHO3UPOBAHUS.

11.  Yro Takoe cpeaa oOuTaHUs, M KaKHE CPE/Ibl 3aCEICHBl OpraHU3MaMU?

12.  Kakas 00y1acTh 9KOJOTHU M3ydaeT IKOJIOTHUECKUE (PAKTOPHI U UX BIIUSHHE

Ha KUBbIE OPTaHU3MBbI?



13.  Yrto Ha3bIBaeTCs IKOJIOTHYECKUM (DaKTOpom?

14.  Yro Takoe 3KOJOrnyecKas aganrauus?

15.  Kakue gakTopsl cpenbl OTHOCAT K a0MOTUYECKUM M OMOTHUYECKUM?

16.  IlpuBeaute cyiiecTByOINE KIACCU(PUKALNN IKOJIOTUYECKUX (PAKTOPOB.

17.  OxapakrepusyiiTe OCHOBHbIE aOMOTHYECKHUE IKOJIOTHUECKUE (HAKTOPHI.

18.  IlpuBeaute knaccupuKauu OUOTHUIECKUX (HAKTOPOB.

19.  Yro Takoe OSKOJOTMYECKHH ONTHUMYM M HKOJIOTUYECKUH TECCUMYM,
HKOJOTUYECKUA MAKCUMYM, 3KOJOTHYECKUI MUHUMYM?

20. HM3oOpa3uTe KpUBYIO 3aBHCHUMOCTH >KH3HEACSITEILHOCTH OpraHU3Ma OT
KOJIMUYECTBEHHOTO 3HAUCHUS HKOJIOTUUECKOTO (hpaKTopa.

21.  Yro Takoe 3KOoJIOTHYECKas TUIACTUYHOCTH (BAJICHTHOCTB ).

22.  Kaxue TUIBI OpraHu3MOB pa3inyaroT Mo MIaCTUYHOCTU?

23. HMBoOpa3ute cxeMaTHYHO BBIHOCIMBOCTH OPTaHHU3MOB.

24. Kax dopmynupyercst 3akoH MuHHMyMma? Kakue CyIIecTBYIOT K HEMY
YTOYHEHUSA?

25. CdopmynupyiiTe  3aK0H  ToJiepaHTHOCTH. KTO  ycTaHOBUI 3Ty
3aKOHOMEPHOCTH?

26.  UYro Takoe Bun?

27.  JlaiiTe ompeenieHre MOMYJISIUNA U €€ XapaKTEPUCTHK.

[1oBBIIIEHHBIN YPOBEHB
1. XapaktepucTuka 3KoJI0ruyeckoi o0ctaHoBKM B CTaBpOMOJILCKOM Kpae.
2. CocraBuTte cxemy KiacCU(pUKALUN TPUPOTHBIX PECYPCOB C XapaKTEPUCTUKON
KaKJIOTO KOMITIOHEHTA.

3. CocTaBuUTh OJIOK-CXEMY, OTPAKAIOMNIYI0 KIACCU(PUKAIMIO HKOJIOTUYECKUX
(bakTOpOB.
4. Dkonoruyeckas Huila opraHusma. [IpaBusia 3K0JI0rM4eCKON HUIIIU.

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCI0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHasi IMTEpaTypa:

1. KopoOkwuHn, B. U. Dxonorus : [yaeonuk] mis By3oB / B. U. Kopobkwun, JI. B. [lepenenbckuii. -
13-e uzn. - PoctoB H/]] : ®denukc, 2004. - 602 c. - (Bricmee odpazoBanue). - bubmuorp.: c. 602.
2. Opinos JI.C. Dxonorus u oxpana Ouochepsl Ipu XUMHUUECKOM 3arps3HeHUH: Y4yeOHoe nocodue

s By30B/ JI.LK.CagoBaukoBa,.H.JlozanoBckas. - 2-e, mepepad. u gom. - M.:Beicmr. mkona,2002. -
334 c.: nn. - 320-322
JlonotHUTE/ILHAS JIUTEpaTypa:

1 CrenanoBckux, A. C. Obuias sxonorus : yueOHuk yisg By3os / A. C. CrenaHoBckux. — M. :
IOHUTU-TAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bparuukoBa, U. I'. ®u3nko-xuMudecKkre OCHOBBI HHKEHEPHOM dKOJIOTHH :yueOHoe mocobwue / 1.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT Apy>k0bI HapoaoB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNuTepHeT-pecypcenl:
1 http://window.edu.ru/ — emuHOe OKHO OCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — B3BC «YHuBepcuteTcKkast OHOIHOTEKA OHITAHHY.



3 http://catalog.ncstu.ru/ — 31eKTpOHHBIIH KaTaJOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
y4eOHbIX 3aBenieHuit u opranuzaruit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

6 http://ecograde.bio.msu.ru — Madopmannonnas cucrema «DyHIaMEHTaIbHBIC TPOOIEMBI
OIICHKH COCTOSTHHS 9KOCHCTEM M SKOJIOTHYECKOTO HOPMHUPOBAHUS»

IIpakTHuyeckoe 3aHsATHE 2. IKOJOTHS COO0UIECTB. IKOJIOrHYECKasi CHCTeMA

Hean 3anaTus: M3yunts nouaTue OMOIEHO3 U €r0 CTPYKTYPY.

3HaHus U yMeHMs, NpuodpeTaemMble CTYAEHTOM B pe3yJibTaTe OCBOCHHA
TeMblI

3HaTh: OCHOBHBIE METO/IbI 3AIUTHI IPOU3BOJCTBEHHOI'O IIEPCOHANIA U HACEIEHUS OT
BO3MOKHBIX ITOCJIEACTBUN aBapui; OCHOBBI IIPOBEACHUS MEPOIIPUATHH 110
COOJTIOICHHE HKOJIOTUYECKOM 0€30acCHOCTH MPOBOIUMBIX PadoOT
YMeTh: HCIIOIB30BaTh OCHOBHBIE METObI 3AIUTHI IIPOU3BOICTBEHHOTO IIEPCOHANIA U
HACEJIEHUS! OT BO3MOKHBIX MOCIIEACTBUIN aBapuil; KOHTPOJIUPOBATH COOMIOACHUE
IKOJIOTMYECKOI 0€3011aCHOCTH POBOJAUMBIX PabOT

HaunmenoBanue (popmMupyeMbix KOMIETEHIUN

Kon DopMyIHpOBKa

OK-9  [FOTOBHOCTBIO MOJIB30BATHCSI OCHOBHBIMU METOJIaMH 3aIUThI
IPOM3BOJCTBEHHOIO MEPCOHAA U HACEJIEHHUSI OT BO3ZMOYKHBIX
MOCIIEACTBUM aBapuii, KaTacTpod, CTUXUUHBIX OeICTBUN

IIK -14 |ymMeHueM MPOBOAUTH MEPOIPUATHS 1O MTPOPUITAKTHKE
IPOM3BOJICTBEHHOTO TpaBMaTH3Ma M MPOPEeCCHOHATBHBIX
3a00JIeBaHN, KOHTPOJIUPOBATH COOIIOICHHIE SKOIOTHIECKON
0€301MacHOCTH MPOBOJUMBIX pabOT

O6OCTpCHI/IC AKOJIOTUYECKUX OTHOLICHUU IMpupoabl " O6IH€CTBa, OCO3HaHHuEC
HCO6XOI[I/IMOCTI/I HUX rapMOHHU3allUN B I[OJ'IFOCpO‘-IHOﬁ IICPCIICKTUBC HOCAT HC TOJIBKO
rI100aIbHBIN XapakKTep, HO H IMPOABJEIOTCA B JIOKAJIBHBIX 39KOCOHOMOCHCTEMAX,
HMCHHO IIO3TOMY AJaHHAas TEMAa aKTyaJbHA.

Teoperuyeckasi 4acThb

buoyenos (ot rp. bios — xu3nb, KOINOS — 0O0ImIMIA) — COBOKYIMHOCTH >KHBBIX
OpPTraHU3MOB, OOUTAIONIMX HA IAHHOW TEPPUTOPHH M TECHO CBSI3aHHBIX MEKIY COOOMU
MUIICBBIMA  CBS3SIMU. TeppUTOpUS C TPHUMEPHO OJWHAKOBBIMU  YCIIOBHSIMH,
3aceJIeHHAasi TeM WUJIU MHBIM CO00IIeCTBOM (OMOIIEHO30M), HA3bIBACTCS OLOMONOM.

broneHo3 yclIOBHO TOApa3aeNsoT Ha: (UTOLNEHO3 — COBOKYIHOCTb
MPEICTAaBUTENICH PACTUTEIIBHOTO MHpPA; 300I€HO3 — COBOKYITHOCTh IPEIACTABHTEIICH
’KUBOTHOTO MHPa; MUKPOOHOIICHO3 — COBOKYITHOCTH MUKPOOPTaHU3MOB.
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XuBble OpraHu3Mbl, CIOCOOHBIE CHUHTE3UPOBATh OPraHMYECKOE BEIIECTBO W3
HEOPraHMYECKOr0 C  HCIOJIb30BAHHUEM  COJHEYHOM  SHEPrud  Ha3bIBAIOTCS
npooyyeumamu. TIporiecc mpeoOpa3oBaHUsl YHEPTUN COJIHEUHBIX JTy4ed B DHEPTHUIO
XUMHUYECKUX CBSI3€H OPraHMUECKUX COCAMHEHUH, Ha3bIBACTCS (homocurnmes.

[ToTpeOuteneit  mEepBUYHOTO OpraHnyv€CcKOro BEIIECTBA  HA3bIBAIOT
KOHCyMeHTaMU. KOHCYMEHTBI SBISIOTCS TE€TepOTPO(HBIMU OpraHU3MaMH, T..
OpraHu3MaMH, KOTOpPbI€ HYXKJAIOTCS B TOTOBBIX OpPraHMYECKHUX BEIIECTBaX.
PenylieHTbl — OpraHu3Mbl, pa3pyllalMe OpraHnueCcKOe BEIECTBO, MEPEBO/ISI €T0 B
MUHEPATBHOE COCTOSIHUE.

[lenb nocenoBaTenbHON NIEpEIaYM BEUIECTBA U 3aKJIFOUEHHOW B HEM COJIHEYHOU
SHEPrUd OT OJHUX OPraHu3MOB K ApyruM (oT aBTOTpo(dOB K rereporpodam),
MPOUCXOJIAIICH B pe3yibTaTe MOEAAHUSI OJHUX OPraHW3MOB JIPYTMMHU Ha3bIBACTCS
Mmpoghuueckol uiu nUMamenbHol Yenvio.

COBOKYIHOCTh OpraHU3MOB, OOBEIUHEHHBIX OJHUM THUIIOM TUTAaHUS U
3aHUMAIOITUX OIPEACIEHHOE 3BE€HO B MUIIEBOM 11U, HOCUT Ha3BaHUE mpoghuuecKutll
VpOGeHb.

OO6muMH  3BEHBSAMH TpOGUUYECKHE IENH OOBEAUHSAIOTCS B 00Jee CIIOKHBIC
oOpa3oBanusi — Tpopudeckue cet. [luwesas cemv — 3TO CIOKHASL CETh MUILIEBHIX
B3aMMOOTHOUIIEHUH, BKIFOYAIOIIAs PA3BETBICHHBIE LIEMU TUTAHUS.

Irocucmema — 3T0 COBOKYIHOCTb KMBBIX OPraHU3MOB TECHO CBA3aHHBIX
MEXK]ly COOOM U OKPYXkAIOIIEeH UX HE JKUBOM MPUPOI0H 0OMEHOB BEILIECTBOM U
sHepruei. JIrobas sKkocucTeMa COCTOUT U3 IBYX KOMIIOHEHTOB: OMOTHYECKAs WU
OMOIIeHO3 U abMOoTUYECKash WU IKOTOTI.

Bonpoce! 1 3axanus
ba3oBblli ypOBEHB

1. Yto takoe 6uorieHo3? KTo BBEN B HAYKy TEPMUH «OHUOIIEHO3»?

2. Kakas o007acTh DOKOJOTMHM U3y4aeT OpraHu3auilo W (PYHKIIMOHMPOBAHUE
OHMOLIEHO30B?

Yro Takoe 6uoron?

[IpuBenute kmaccupuKanuo OMOLEHO30B.

Yro Takoe cTpykTypa 6uoreHo3a?

Yro Takoe BU0Bask CTPYKTypa OuoleHo3a? OxapakTepusyiTe ee.

UYrto Takoe mpoCcTpaHCTBEHHAsA CTPYKTypa OuolieHo3a? OxapakTepusyiTe ee.

Yro Takoe skojoruyeckas Huma? KTo BBen B HayKy TEPMHH «3KOJOTHYECKAs
HULIA»?

9. Yem OTAMYAIOTCS TOHATHUS «IKOJOTUYECKAS] HUILIA» U «KMECTOOOUTAHHE»?

10. Kto cdopmynupoBal 3akOH KOHKYpeHTHoro wuckiatoueHus? KakoBa ero
dbopmynrpoBka?

11. Yro Takoe sKoi0rHUecKasi TuBEpCUPUKAIUS?

12. TlpuBeauTe pa3HOBUAHOCTH 3KOJOTHUECKUX HUIIL

13. Kakue opranu3Mbl Ha3bIBAIOTCS MPOAYIIEHTAMU?

14. Kakue opraau3Mbl Ha3bIBatOTCSI KOHCYMEHTAMM?

15. Kakue opranu3mbl Ha3bIBalOTCS peAylieHTaMu?

© N UAw



16. Yro Takoe dotocuntes? [IpuBeaute ypaBHeHHe peakiuu ¢otocuHTe3a. Kto us3
’KUBBIX OPTAaHU3MOB CIIOCOOEH K (hOTOCHHTE3Y?

17. Kakue opranu3Mbl Ha3bIBAIOTCS reTepoTpodamu’?

18. Kakue opraan3Mbl Ha3bIBAIOTCS aBTOTpOdamMu?

19. Yto Ttakoe numeBas menb? Kakue BUIbI MUIIEBBIX IENEH CyIIeCTBYIOT?

20. Yto Takoe TpopuueCcKUil ypOBEHB?

21. Yrto Takoe mUIIeBas CETh?

22. Yto Ha3bIBaeTCs TPOPUIECKON CTPYKTYpOI cooOIecTBa?

23. Yrto Takoe 3koyiornueckue nupamMubl? OxapakTepusynuTe ux BUIbL.

24. Yo Takoe 3xocucTema?

25. VI3 KakuX KOMITOHEHTOB COCTOST YKOCHCTEMBI?

26. Uto Ha3bIBaeTCA JUHAMHUKON DKOCUCTEMBI?

27. Yto Takoe romeocras?

28. UTo Takoe »OKOJOTHYECKas CYKIECCHUS ¢ TPUYMHBI €€ BO3HUKHOBCHHUS?
Oxapaktepu3yilTe BUJIbl CYKIIECCHII.

29.Yto Takoe  MPOAYKTHBHOCTH  3KocucteM?  OxapakTepu3yWTe  BHUIBI
POTYKTUBHOCTH.

[ToBbIIEHHBIN YPOBEHB

1. CocraButh O0JOK-cXeMy MNHMILEBBIX Ienedl W nuuieBbix cetedl. [lpuBectu
IIPUMEPBI.

2. COCTaBHUTh IPE3CHTALMIO HA TEMY «DKOJIOTUYECKU TUPAMUIBI.

Cnucok JuTeparypbl, peKOMEHAyeMbIi K UCI0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTEparypa:

1. Kopobkusn, B. N. Dxonorus : [yaeonuk] amns By3os / B. . KopobkuH, JI. B. Ilepeaenbckuii. -
13-e u3x. - PocroB u/]] : ®enuke, 2004. - 602 c. - (Bricuiee oopazoBanue). - bubmmorp.: ¢. 602.
2. Opnos [I.C. Dxonorust u oxpaHa 6uochepsl Mpu XUMUYECKOM 3arpsi3sHEHUH: YyeOHOoe mocodoune

s By30B/ JI.LK.CagoBaukoBa,1.H.Jlo3anoBckas. - 2-e, mepepab. u gom. - M.:Beicmr. mkona,2002. -
334 c.: un. - 320-322
JlonotHUTE/ILHAS JIUTEpPaTypa:

1 CrenanoBckux, A. C. O6mas sxosorus : yaeoHuk st By30B / A. C. CtemaHoBCKux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatunkoBa, U. I'. ®U3uKo-XxuMHU4YeCKIEe OCHOBBI MHXEHEPHOU IKOJIOrHH yueOHoe mocodue / 1.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcUTET Apyx0bl Hapoaos, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuteTckast OHOIHOTEKA OHITANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIUAIMN JIEKTPOHHBIX OHOIHOTEK
y4eOHbIX 3aBenieHuit u opranuzaruit CKOO



4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

6 http://ecograde.bio.msu.ru — Mupopmanmonnas cucrema «OyHIaMeHTaTBHBIE TPOOIEMBI

OLCHKHU COCTOAHHUA DKOCUCTEM U SKOJIOTHYCCKOTO HOPMUPOBAHU )

IIpakTuyeckoe 3ansaTue 3. buochepa. Armocdepa, ruapocdepa u
JurTocdepa KaK cocTaBHasi 4acTh Onocdepnl.

Heab 3ansaTusa: PaccmMoTpeTh 3BOMIOIUI0 OMOChEphI, €€ COCTaBHBbIC YacTHU U
CBOMCTBA.

3HaHNs U YMeHUs, IpHoOpeTaeMble CTYJA€HTOM B pe3yJibTaTe OCBOEHHSA
TeMbI

3HaTh: OCHOBHBIE METO/IbI 3AIUTHI IPOU3BOJICTBEHHOI'O ITIEPCOHANIA U HACEIEHUS OT
BO3MOKHBIX ITOCJIEACTBAN aBapUi; OCHOBBI IIPOBEACHUS MEPOIIPUATHH 110
COOJTI0ICHHE HKOJIOTUYECKOM 0€30MacCHOCTH MPOBOIUMBIX PadoT
YMeTh: HCIo0Ib30BaTh OCHOBHBIE METObI 3AILUTHI IPOU3BOICTBEHHOTO IIEPCOHANIA U
HACEJIEHUSI OT BO3MOXKHBIX MOCJIECTBUI aBapuii; KOHTPOJIMPOBATH COOJIIO/IEHUE
HKOJIOTUYECKOM 0€30MacHOCTH MTPOBOIUMBIX PaboT

HaumenoBanne (GopmMupyeMbx KOMIETEHITUI

Kon DopMyIHpOBKa

OK-9  |rOTOBHOCTBIO MOJIB30BAThCS OCHOBHBIMU METO/IaMU 3aIIUTHI
POM3BOJICTBEHHOTO IIEPCOHANIA U HACEIEHUS OT BO3MOYKHBIX
MOCIIEACTBUM aBapuii, KaTacTpod, CTUXUUHBIX OeICTBUN

[IK -14 |ymeHHeM MPOBOAUTH MEPOTIPUATHS MO NPOPUTAKTUKE
IPOM3BOJCTBEHHOTO TpaBMaTH3Ma U MPOPeCcCHOHATbHbBIX
3a00JIeBaHUH, KOHTPOJIMPOBATH COOIIIOICHNE SKOJIOTUIECKON
0€30MMacHOCTH MPOBOAMMBIX padbOT

O6OCTpCHI/IC AKOJIOTUYECKUX OTHOLICHUU pupoabl " 06HI€CTBa, OCO3HaHHuEC

HCO6XOI[I/IMOCTI/I HUX I'apMOHH3alIUN B ,HOHFOCpO‘IHOﬁ ICPCIICKTUBE HOCAT HC TOJIBKO
TI100aJIbHBIN XapakKTep, HO H IPOABIIIOTCA B JIOKAJIbHBIX J3KOCOHOMOCHCTEMAX,
HMCHHO ITIO3TOMY AJaHHAas TEMAa aKTyaJbHA.

Teoperuyeckasi 4acThb

buocghepa — 310 06010uKa 3eMiM, COCTaB, CTPYKTypa U DHEPreTHKa KOTOPOM
ONPENEIAIOTCA COBOKYITHOM NEATEIBHOCTBIO JKUBBIX OPTaHU3MOB.

Cytb yuenuss BepHanckoro: Ouocdepa — 3TO KaueCTBEHHO CBOEOOpa3Has
o0Oosiouka 3eMiM, pa3BUTHE KOTOPOW B 3HAYUTEIBHOM Mepe OmIpenensercs
JesITeIbHOCThIO JKUBBIX OpraHu3MoB. buocdepa mpencraBiser coboi pe3yibTar
B3aUMOJICUCTBUSL >KMBOM M HEKWBOW MPUPOABL. DJIEMEHTbl HEKHBOW IMPUPOJBI
CBSA3aHbl BOEJMHO C IMOMOUIBIO JKHMBBIX opraHu3moB. Ilo BepHnaackomy, xuBoe
BEIIECTBO — 3TO COBOKYIHOCTh CYIIECTBOBABIIMX WJIA CYIIECTBYIOIIUX KUBBIX
OpPraHM3MOB,  SBIAIOIIMXCS  MOIIHBIM  reojiorudeckuM  ¢akropoM.  OHO
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TpanchopmupyeT 3Hepruto CosiHIa U 00eCIeunBaeT KPyroBOPOT.

BemectBennsiii coctaB Omochepsl Taxke pasHoobpazeH. B.M. Bepramckuit
BKJIFOYACT CEMb TIYOOKO OTIMYHBIX M B TO K€ BPEMS T'€OJIOTHUECKH CBS3aHHBIX
yacteil: 1. XKusoe BemectBo; 2. Kocuoe BemiectBo, 3. buoreHnoe BelecTBo; 4.
buokocHoe BemiectBo; 5. PaanoakTuBHBIE BemiecTBa; 6. BemecTBo paccesHHBIX
aTOMOB (XMMUYECKHE 3JIEMEHTHI); 7. BemecTBo KOCMHUYECKOTO MPOUCXO0XKICHMUS.

CoryiacHO COBpEMEHHBIM TMPEJCTABICHUS O CTPYKType Orochepbl, O0CHOBaHHBIM
Ha uaesx B.W. Bepnanckoro, 6mocdepy Kak MecTo oOUTaHUSI OPTaHU3MOB BMECTE C
CaMUMH OpraHU3MaMud MOXXHO pa3/ieIuTh Ha TPU COCTABHBbIE YacCTH: Ta30BYIO —
atMocdepa; BOAHYIO — ruapocdepa; 3) kKaMeHHY0 — JTuTtocdepa.

Tepmun «Hoocdepa» (0T Tpey. noos — yM, pazyM; sphaira — miap), BoepBbie
BBejieH B 1927 r. Dayapaom Jlepya. Ilon «Hoocdepoit» OH mOHMMAT COBPEMEHHYIO
CTaAuio pa3BUTHUS Ouocepsl, BKIOYAIOLUIYI0 OOLIECTBO C  HMHAYCTpHUEH,
XO3SIMCTBEHHOU JIESITETbHOCTBIO, SI3IKOM, PEJIUTHUECH.

Bepuanckuii copmynupoBai 3akoH Hoochephr:

buocdepa nemszOexHo mpeBpaTuTcs B HOOchepy, T.e. B cdepy, Tle pa3ym
yeyioBeka OyAeT WUrparhb JOMUHUPYIOIIYIO POJib B Pa3BUTUU CUCTEMBI YEIOBEK—
MpUpoa.

Bonpocel u 3a1anus
ba3oBblli ypOBEHB
Jaiite onpenenenue 6uocdepnl. Kakora ee cTpykrypa?
Kto BriepBbIie BBEN B HAYKy TEPMUH «OHochepar?
OxapakTepu3yiiTe OCHOBHBIE 3TaIlbl pa3BUTUSA OMOCHEPBHI.
KaxkoBbl BaxkHeitue acriektsl yueHnust B. M. Bepnaackoro o 6uocdepe?
Kakyto ctpykrypy umeet ouochepa?
I'mapocdepa kak cocraBHas 9acTh 6nocdepsl. Ee cBoiicTsa.
Atmocdepa kak cocTaBHast yacTb Ouocdepsnl. Ee cBolicTBa.

JIutocdepa kak coctaBHas yacTh Onocheprl. Ee cBolicTBa.
Yro Takoe Hooc(epa 1 moueMy BO3HHUKIIO ATO MOHATHE?

lO CdopmynmupyiiTe 3aKOH HE3aMEHUMOCTH Onochepsl.

11. Chopmynupyiite 3akoH Hoocepsl o BepHaackomy.

©WooNoakwdE

I1oBBIIIEHHBIN YPOBEHD

1. Temy «OBomonus Onocepb» MPeICTaBUTh B BUAE IPE3CHTALUH.
2. Temy «CocTaB u cTpykTypa Ouochepb» nIpeacTaBUTh B BUJIE TPE3CHTALIUU.

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCIO0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTEpaTypa:

1. Kopobkusn, B. N. Dxonorus : [yaeonuk] amns By3os / B. . KopobkuH, JI. B. Ilepeaenbckuii. -
13-e u3x. - PocroB u/]] : ®enukce, 2004. - 602 c. - (Bricuiee oopazoBanue). - bubmmorp.: ¢. 602.



2. Opinos JI.C. Dxomnorus u oxpana Ouochepsl Ipu XUMHUUECKOM 3arps3HeHUH: Y4yeOHoe nocodue
st By30B/ JI.K.CanoBaukoBa,l.H.JIozanoBcKkas1. - 2-e, mepepad. u pom. - M.:Beici. mkoina,2002. -
334 c.: un. - 320-322

Jlono/IHUTEIbHAS JTUTEepaTypa:

1 CrenanoBckux, A. C. Obuias sxonorus : yueOHuk uis By3os / A. C. CrenaHoBckux. — M. :
IOHUTU-TAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bparuukoBa, U. I'. ®u3nko-XxuMudecKre OCHOBBI HHKEHEPHOM dKOJIOTHH (yueOHoe mocobwue / 1.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT Apy>k0bI HapoaoB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNuTepHeT-pecypcenl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBIIH KaTaJIOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
yueOHbIX 3aBefieHnit 1 opranunszanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

6 http://ecograde.bio.msu.ru — Madopmannonnas cucrema «DyHIaMEHTaIbHBIC TPOOIEMBI

OLCHKHU COCTOAHHUA DKOCUCTEM U SKOJIOTHYCCKOTO HOPMUPOBAHU S

IIpakTnueckoe 3ausatue 4. buocpepa. Kpyrosopor Bemects B 0unocdepe

Hean 3ansTusa: PaccmMoTpeTh 3BOMIOIUI0 OMOC(hEphl, €€ COCTaBHbIE YacTH U
CBOMCTBA.

3HaHNS U YMeHUs, TpUoOpeTaemMble CTYJA€HTOM B pe3yJibTaTe OCBOEHHSA
TeMbI

3HaTh: OCHOBHBIE METO/IbI 3aILUTHI IPOU3BOJICTBEHHOI'O [IEPCOHAIA U HACEIEHUS OT
BO3MOKHBIX ITOCJIECTBUN aBapui; OCHOBBI IIPOBEACHUS MEPOIIPUATHH 110
COOJTIOICHHE HKOJIOTUYECKOM 0€30MacCHOCTH MPOBOIUMBIX PadOT
YMeTh: NCroab30BaTh OCHOBHBIE METObI 3AIUTHI IPOU3BOICTBEHHOTO IIEPCOHANA U
HACEJICHUSI OT BO3MOXKHBIX MOCJIECTBUI aBapuii; KOHTPOJIMPOBATH COOJIIO/ICHUE
AKOJIOTUYECKOM 0€30MacHOCTH MPOBOIUMBIX PaboT

HaunmenoBanne (GopmMupyeMbx KOMIETEHITUI

Kon DopMyIHpOBKa
OK-9 I'OTOBHOCTBIO ITIOJIb30BAaTHCsI OCHOBHBIMHU MCETOAaMHU 3allIUThI

POM3BOJICTBEHHOT'O IIEPCOHANA U HACEIEHUS OT BO3MOYKHBIX
MOCIIEACTBUM aBapuii, KaTacTpod, CTUXUUHBIX OeICTBUN

[IK -14 |ymeHueM MPOBOAUTH MEPOTIPUATHS MO NPOPUTAKTUKE
POM3BOJCTBEHHOTO TpaBMaTH3Ma U MPOPeCCHOHANTbHbBIX
3a00J1eBaHN, KOHTPOJINPOBAThH COOJIIOEHNE IKOJIOIMUECKON
0€30MMacHOCTH MPOBOANMBIX pabOT
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O6OCTpCHI/IC AKOJIOTUYECKUX OTHOLICHUU Mpupoabl " O6HI€CTBa, OCO3HaHHuEC
HCO6XOI[I/IMOCTI/I HUX rapMOHHU3allUN B I[OHFOCpO‘-IHOﬁ IICPCIICKTUBC HOCAT HC TOJIBKO
rI100aIbHBIN XapakKTep, HO W IMPOABIEIOTCA B JIOKAJIBHBIX 39KOCOHOMOCHCTEMAX,
HMCHHO ITIO3TOMY AJaHHAas TEMAa aKTyaJbHA.

Teoperuyeckasi 4acThb

Kpyzo6opom e6ewjecmé — MHOTOKpPaTHOE YYacTHME BEIIECTB B Ipolieccax,
MpOTEKaIUX B atMocdepe, auTochepe u ruapochepe, B TOM YHUCIE B T€X CIOSX,
KOTOpBIE BXOJAT B OHoc(hepy IUIaHEThI, IPH HEMIPEPHIBHOM IMOTOKE SHEPTHUU.

Conneunast sHeprusi oOecrieuyMBaeT Ha 3emiie JBa KPYroBOpPOTa BEIECTB:
OOMNBITION (TEOJIOTHUECKUN WM aOMOTHYECKUi) W Mayblii (OMOTeOXUMHUYECKH,
OMOTHUYECCKHIA, OMOJIOTHUUSCKUI).

bosibimiol KpyroBopoT BEIIECTB — MOCTOSSHHO MOBTOPSIIOIIMNCA TPOLECC
COBMECTHOTO, B3aMMOCBSI3aHHOTO TMPEBpAllEHUs W TEpEeMEIICHHUs] BEUIECTB B
npupose. B OCHOBE TIeoJorHyeckoro KpyroBOpoTa JEXKHUT IIpoliecc IepeHoca
BELIECTB, B OCHOBHOM MUHEPAJIbHBIX COEIMHEHHH, U3 OJHOTO MECTO B JPYroe, B
MacmTabax IutaHeTbl. Hawnbornee OTYETIMBO 3TOT KPYrOBOPOT MPOSIBISETCS B
HUPKYJSIIUM  BO3AYIIHBIX MacC W BOJABI, TakXke OH 00eCcHeunBaeT IEepPEeHOC
MUHEPAIBHBIX COCAMHEHUN B Macmirtabe Bceit Ouocdepnl. CUMBOIOM OOJBIIOTO
KPYTrOBOPOTa BEIIECTB SIBISIETCSA CIUPalb, a HE KPyT. DTO 03HAYAET, YTO HOBBIN ITHKI
KpYTOBOpPOTa HE NOBTOPSET B TOYHOCTU CTaphlil, a BHOCUT YTO-TO HOBOE, YTO CO
BpEMEHEM MPUBOJUT K BECbMa 3HAYUTEIbHBIM U3MEHECHHSIM.

buonocuueckuii kpyeosopom eewjecme — 3TO KPyrOBOPOT, MPEACTABISAIOIINN
co0Ol eAMHCTBO TMPOIECCOB AKKYMYJISIIUMA JJIEMEHTOB B KHUBBIX OpraHu3Max H
MUHEpaIM3aIMU B PE3yJIbTaTe PA3JIOKEHUSI OTMEPIIUX OpraHu3MoB. buomornueckue
LUKJIbI O0YCJIOBJIEHBI KU3HENESITEIbHOCTBIO OPraHU3MOB: UX MUTAaHUEM, TUIIEBBIMU
CBA3SIMHU, POCTOM, pPa3MHOXXEHHMEM, [IBHJKEHHEM, CMEpPTbIO, Pa3JIOKECHHEM,
MuHepann3auue. Ha maHHBIM KPpyroBOpPOT pACXOAYETCS OYEHb MAJIO€ KOJUYECTBO
sHeprun ConHua (MeHblle OofHOro mnpoueHta). OH COCTOMT W3 KPYrOBOPOTOB
yriiepoja, kuciopoaa, pocdopa, azota, cepsl u p. Takum o0pa3om, Bce XUMUUECKUE
AIIEMEHTHl YYacTBYIOT Kak B OOJBIIOM, TaKk M MajOM KpPyrOBOPOTE BEILIECTB,
NepeMenasich U3 aOMOTUIECKON CpeJlbl B )KUBBIE OPTaHU3MBI M 00paTHO, 00pasys Tem
caMbIM OMOT€OXUMUYECKHUE ITUKITBI.

Bonpoce! u 3apanus:

ba3oBblil ypoBEeHB

1. Yto Takoe KpyroBopOT BEIIECTB?

2. Yem oTinuaercs 0OJBLION U MaJIbIii KPYTOBOPOTHI BEIIECTB?

3. Oxapakrepusyiite O0IbIION (TCOJOTHYSCKUNA WM AOMOTUYECKHA) KPYrOBOPOT
BEIIIECTB — BOJIBI, yIiiepoaa, gpocdopa.

4. OxapaktepusyiTe Manblii (OMOTCOXUMUYECKHA, OMOTHYCCKUI, OMOJIOTHIECCKU)
KpyTOBOPOT BEIIECTB — yIiiepoaa, a3ora, ochopa, cepsl.

5. Kak BiusietT yenoBek Ha OMOT€OXUMUYECKUN KPyroBOPOT?



Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCIO0Jb30BAHUIO 110 JAHHOH TeMe

OcHoBHas1 JiuTEeparypa:
1. Kopobkun, B. N. Dxonorus : [yaeonuk] ans By3os / B. . KopobokuH, JI. B. [lepeaenbckuii. -

13-e u3s.

- PoctoB H/]] : ®enukc, 2004. - 602 c. - (Bricmee oopa3oBanue). - bubmmorp.: ¢. 602.

2. Opnos [[.C. Dxonorust u oxpaHa 6uochepbl Mpu XUMAYECKOM 3arpsi3HEHUH: Y4eOHOoe mocodune
st By30B/ JI.K.CanoBaukoBa,l.H.JIozanoBcKkas1. - 2-e, mepepad. u nom. - M.:Beici. mkoina,2002. -
334 c.: mn. - 320-322

JlonmoJHUTeIbHAA JINTepaTypa:

1 CrenanoBckux, A. C. O6mas sxosorus : yaeoHuk st By30B / A. C. CtemaHoBCKux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatunkoBa, U. I'. ®U3uK0o-XUMHUYECKHE OCHOBBI MHXKEHEPHOU IKOJIOrHH yueOHoe mocodue / 1.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcUTET Apyx0bl Hapoaos, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNHTepHET-pecypcehbl:

1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam

2 http://biblioclub.ru/ — B3BC «YHuBepcuteTckast OHOIHOTEKA OHITARHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTajaor acCOIHAIMN JIEKTPOHHBIX OHOIHOTEK
y4eOHbIX 3aBenieHuit u opranuzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.

5 https://openedu.ru — OTkpbITOE 0OpazoBaHKe

6 http://ecograde.bio.msu.ru — Madopmannonnas cucrema «DyHIaMEHTaIbHBIC TPOOIEMBI

OLCHKU COCTOSAHUA SKOCUCTEM U SKOJIOTMUCCKOTO HOPMUPOBAHU S

TEMA 2. OCHOBBI TIPUKJIAJTHOM 3KOJIOI'UA
IIpakTuyeckoe 3aHsATHE 5. AHTPONOTEeHHOE 3arpsi3HeHne ouocdepsol.

IonsiTue n KIaccupukanus 3arpa3HeHNd OKpy:kawiuei cpeabl. Oomasn

XapaKTCPUCTHKA UCTOYHUKOB 3arpaA3HCHUA

Heap 3ausarusa: PaccMOTpeTs BO3MOXKHBIE BHABI 3arpsA3HEHUM W UX

BO3/CMCTBHE HA )KUBON OPTraHU3M.

3HaHus U yMeHMs, NIpuo0peTaemMble CTYAEHTOM B pe3yJibTaTe OCBOCHHSA

TEMbI

3HaTh: OCHOBHBIC METO/IbI 3aIIUThI IIPOU3BO/ICTBEHHOI'O ITIEPCOHAJIA U HACEIICHUS OT
BO3MOYKHBIX ITOCJIC/ICTBHI aBapHid; OCHOBBI IIPOBECHUS MEPOTIPUSTHHA 110
COOJIFOICHUE IKOJIOTUYECKON O€301TaCHOCTH MPOBOJUMBIX pabOT

YMeTh: UCITOIh30BaTh OCHOBHBIC METOIbI 3AIIUTHI TIPOU3BOICTBEHHOTO IEpCOHANA U
HACeJICHUSI OT BO3MOJKHBIX IMOCIIEACTBUIN aBapuil; KOHTPOJIUPOBATH COOTIOCHUE
HKOJIOTMYECKOI 0€30MacCHOCTH MPOBOAUMBIX paboT

HaumeHnoBanue (opmMupyemMbIXx KOMIIETeHIUH

Hunexc

DopMyIMPOBKA:



https://openedu.ru/
http://ecograde.bio.msu.ru/

OK-9 TOTOBHOCTBIO MOJIb30BATHCSI OCHOBHBIMU METOZAMH 3aIIUTHI
IIPOM3BOJCTBEHHOIO MEPCOHAA U HACEJIEHHUSI OT BO3ZMOYKHBIX
NOCJIEACTBUM aBapuil, KaTacTpod, CTUXUUHBIX OeICTBUI

[IK -14 YMEHHEM MPOBOJUTH MEPOTIPUATHUS MO MPOPUTAKTUKE
IIPOM3BOJCTBEHHOIO TpaBMaTH3Ma U MPOPeCcCHOHANTbHbBIX
3a00J1€BaHU, KOHTPOJIUPOBATH COOIOACHUE IKOJIOTUUECKON
0€301acHOCTH MPOBOJUMBIX pabOT

Herpanamust 6uocdepsl SIBASETCS OJHUM W3 OTPULIATENIBHBIX MOCIEACTBUN
XO3SIMCTBEHHOW JIESITEILHOCTH YesoBeKa. [[pOMBIIIIEHHOE U CETBCKOXO35IMCTBEHHOE
MPOU3BOJICTBA  OOYCJIOBJIMBAIOT ~ MHTEHCUBHOE  AHTPOIOTEHHOE  3arpsi3HEHUE
MPUPOHON Cpe/ibl, KOTOPOE OTpa)x)aeTcs Ha COCTOSHUM MOMYJISIUNA pacTeHUl U
’KUBOTHBIX, @ TakKe€ Ha COCTOSHHM 3J0pPOBbsS JIOJiei. MHOTHe BeIlEeCTBa,
3arps3HAIONIME OKPYXKAIOIIYI0 cpey, 00JagaoT 0coObIMU (hOpMaMU MOPaXKAIOIIETO
NEUCTBUSL -  TEPATOrC€HHBIM, HMMYHOJCIPECCUBHBIM, AMOPHOTOKCUUYECKUM,
KaHIIEPOTCHHBIM U MyTareHHbIM. B CBSI3U ¢ 3TUM OJHOM W3 IIEHTpaIbHBIX MPOOIeM
DKOJIOTMM SIBJSICTCSI OILIGHKA M PEryJMpOBaHUE YpPOBHEH pa3IMYHBIX BHUJIOB
3arps3HEHUI Ha OKPY’KAIONIYI0 cpeabl. IMEHHO MO3TOMY TEMa BEChMA AKTYAJIbHA.

Teoperuyeckasi 4acThb

3aepsazneHue — NPUBHECEHUE B KAKYHO-JIMOO YKOCUCTEMY, HE CBOMCTBEHHBIX €M
KUBBIX WIM HEXUBBIX KOMIIOHEHTOB, (DU3UYECKUX HWIIU CTPYKTYPHBIX HU3MEHEHHIA,
HapyILIAOIMUX WIM MNPEPHIBAIOIIUX MPOLECChl KPYroBopoTa M OOMEHa BEIIECTB,
MPUBOISAIINE K CHIDKCHHUIO MPOAYKTHBHOCTH WM Pa3pyNICHUIO 0 IKOJIOTHYECKOM
CUCTEMBI.

[To mponCXOXKIEHUIO BBIEISIOT:

— ©CTEeCTBEHHOE 3arpsi3HCHHWE, BO3HUKIIEE B pe3ylbTare MNPHUPOIHBIX
MpoIeccoB (JIECHBIX MOXKApOB, M3BEP)KEHUS BYJIKAHOB, BBIBETPHBAHUS U TIp.), 0€3
BIIMSIHUSL YEJIOBEKA;

— aHTPOINOTEHHOE 3arps3HEHHUE, SBISIIOUIEECS PEe3yJbTaTOM JI€ATeIbHOCTH
YesloBeKa, MHOT/IA Mo MaciTabaM BO3JEHCTBHS MPEBOCXOASIIEE €CTECTBEHHOE.

[To macmTabamM M pacpOCTPAHEHHUIO 3arpS3HCHUE MOXKET OBITH JIOKAJTHHBIM
(MECTHBIM ), PETHOHATBHBIM U TJIOOATBHBIM.

ITo Bugam 3arpsi3HEHHUI BBIJICIISAIOT:

— UHTPEUEHTHOE (XUMUUYECKOE);

— nmapaMmeTpudeckoe (hu3ndeckoe);

— OuoreHeTnyeckoe (OMOJOTHYECKOE) 3arps3HEHUE;

— CTallMaJbHO-IECTPYKIIMOHHOE  3arpsA3HEHHE,  MpeACTaBisdtomee  coOoi
M3MEHEHUE JIaHIMAPTOB U IKOCUCTEM B TIPOIIECCE MPUPOIOTIOIB30BAHHMS.



1. Xumuueckoe (unepeduenmmuoe) 3azpsaznenue — IPUBHECEHUE B OKPYKAIOITYIO
Cpeldy BEIeCTB, HECBOMCTBEHHBIX € IO CBOEMY XHUMHYECKOMY COCTaBy WU
MPUCYTCTBYIOIINX B HEW B OYCHH OOJIBIIINX KOJIMIECTBAX.

2. Quzuueckoe (napamempuieckoe) 3a2psA3HeHUe — U3MEHEHHUE €CTECTBEHHOTO
¢buznueckoro coctostuus cpenbl. OHO BKIIIOYAET: TEIUIOBOE (TEPMAJIbHOE); IIYMOBOE
(BUOpaIIMOHHOE); CBETOBOE; PaJAHMOAKTUBHOE,; 3JIEKTPOMAarHUTHOE.

2. bBuonocuueckoe 3acpsA3HeHue — O3TO TPUBHECEHUE B DKOCHCTEMBI He
CBOMCTBEHHBIX (UyXIbIX) KM JKMBOTHBIX (300M€HHOE 3arpsi3HEHHE), PACTCHUI
(puTOoreHHoe) U1 MUKpOOPraHu3MOB (MOKPOOOTEHHOE).

1. Ucmounuxu 3aepsasnenus ammocgepul.

3aepsasnenue ammocgeprnozo 6030yxa — ITO H3MEHEHHE €ro cocraBa u
CBOMCTB, KOTOPOE OKa3bIBAET HEOIArONPUATHOE BO3/ICHCTBUE HA 3I0POBBE YEIIOBEKA,
’KUBOTHBIX, PACTEHUI W SKOCHUCTEM B LIETIOM.

WcToYHMKY 3arpsi3HEHUS BO3AyXa UMEIOT CIEAYIONIYIO KilacCU(PUKaLUIO:

1. ITo Ha3HauyeHUIO:

— TEXHOJIOTHYECKHE — COJEpIKaIllhe XBOCTOBBIE ra3bl MOCIE YJIaBIUBAaHUS HA
PEKyNEepalMOHHBIX, A0COPOIMOHHBIX, AJCOPOLMOHHBIX M JPYTMX YCTAHOBKax, a
TaK)K€ MPOIYBOUYHBIE Ta3bl M3 ammapaToB, YCTPOHMCTB M YCTAHOBOK (A 3THUX
BBIOPOCOB XapaKTEPHbI BHICOKME KOHIIEHTPALIUU BPEIHBIX BEIIECTB U MaJible OOBEMBI
yalsieMOro BO3/1yXa);

— BEHTWISILIUOHHBIE BBIOPOCHI — MPEACTABISAIOT COOOM MECTHBIE OTCOCHI OT
000pyoBaHus U 00IIICOOMEHHYIO BBITSIKKY.

2. ITo MecTy pacronoXKeHus:

— HE3aTEHEHHBIC WJIM BBHICOKHE — HAXOJAIIUECS B 30HE HEIe(POPMHUPOBAHHOTO
BETPOBOTO TIOTOKAa (BBICOKME TPYOBbI, TOYEUHBIE WCTOYHUKH, YAAISIOIIHEC
3arpsi3HEHUS] Ha BBICOTY, MPEBBIAONIYI0 B 2,5 pa3za BBICOTY MPOU3BOJACTBEHHOTO
31aHUSN);

— 3aTEHEHHbIE WJIM HU3KHUE — PACIOJIOKEHHbIE HA BBICOTE B 2,5 pa3a MEHbIIE
BBICOTBI IPOM3BOJICTBEHHOTO 3aHMUS;

— Ha3eMHblE — HaxoJslMecs BOJM3M 3E€MHOM TOBEPXHOCTU (OTKPBITO
PacroJIOKEHHOE TEXHOJOTHYECKOe O0O0pYJOBaHHUE, KOJOJLBI, MPOU3BOJACTBEHHBIC
KaHAJIM3AIMU, TPOJUTHIE TOKCHYHBIC BEIIECTBA, OTKPBHITO XPAHSIIUECS OTXOIbI
IIPOMU3BOZICTBA).

3. [To reomeTrpudeckoit popme:

— TOYeUYHbIE (IIaXThl, TPYObI, KPBIIITHBIE BEHTHIIATOPHI);

— JMHeWHbIe (OTKPBIThIE OKHA, a’dpallMoHHbIE (POHApH, OJIM3KO pa3MelleHHbIE
BBITSDKHBIC IAXTHI U (haKeIIbl).

4. o pexxumy pabOTHI:

— HENPEPBIBHOTO ACHUCTBHS;

— TEPUOJUYECKOrO JIEUCTBUS;

— MTHOBEHHBIE — BBIOPOCHI, IPU KOTOPBIX 3arpsi3HEHUE PACIIPOCTPaHsIETCS 3a
JOJTM CEKYHJIBI TOpOM Ha 3HAYUTENBHYIO BBICOTY (NIPOMCXOAST TPH B3PHIBHBIX
paboTax M aBapUIHBIX CUTYaIIHSX ).



— 3aIMOBbIE — BBIOPOCHI, MPU KOTOPBIX 32 KOPOTKUN MPOMEKYTOK BPEMEHHU B
BO3/yX MOCTYMAeT OOJBIIOE KOJIUYECTBO BPEAHBIX BELIECTB (BOZMOXKHBI IIPHU aBAPHUSIX
U CXKUTAaHUU OBICTPOTOPSIIMX OTXOJOB MPOU3BOJCTBA HA CIEIHMANBHBIX IJIOMIAAKAX
TUTSI IX YHUYTOXKCHUS ).

5. 1o manbHOCTH pacHpoCTpaHEHUS:

— BHYTPHIUIOIIAJIOYHbIE — MPOUCXOJAT, KOT/Ia 3arps3HEHUs, BbIOpachiBaeMble
B BO3/YIIHBIN OacceilH, 00pa3yloT BHICOKHME KOHIIEHTpPALMU TOJIBKO HAa TEPPUTOPUU
IPOMBIIICHHON TUIOMIAAKH, a 3arPSI3HEHUN B *KWIbIX paloHAX HE MPOUCXOAMT (IS
JAHHBIX BBIOPOCOB TMPEIyCMATPUBAIOT CAHUTAPHO-3AIIMTHYIO 30HY OOJIBIIUX
pasmMepoB);

— BHEIUIOLIAJOYHbIE — TMPOUCXOIAT, KOTJA 3arps3HEHUs] TOTEHIMAIBHO
CIOCOOHBI CO37aBaTh BBICOKHE KOHIICHTPAIMM Ha TEPPUTOPUHU >KUJIOTO paioHa
(mopsinka [T/IK niist Bo3yxa HaCeIeHHBIX YHKTOB).

2. Ucmounuku 3azpsaznenus 2uopocgepul.

3aepsaznenue 6000emo8 — ITO CHIDKeHHME uX (QyHKIMHA B Ouochepe u
HKOJIOTUYECKOTO 3HAYEHHUA B pe3yJIbTaTe MOCTYIUICHHUS B HUX BPEJIHBIX BEIIECTB.

Cmounsie 600b1 — 3TO BOJIbI, OTBOJMMBIE MOCJIE€ UCIOIB30BAHUS B OBITOBOU U
MIPOM3BOICTBEHHOM JESITEIHHOCTH YEIOBEKA.

PaccmoTpum 6os1ee moapoOHO HCTOYHUKH 3arpsi3HEHUs] BOAHOTO OacceiHa.

1. ATmocdepHble BOAbI

2. 'opojackue CTOYHbIE BOJBI

3. CenbCKOXO031ICTBEHHBIE BOJIBI
4. TIpoMBIIIITIEHHBIE CTOYHBIC BOJIBI

3. Ucmounuku 3aepazuenus iumocgepul.

HcTrounnkamMu 3arpsi3HEHHS JIUTOCHEPHI SBIISTFOTCS:

1. boITOBBIE TpennpusThs W JOMa. 37eCh B KayecTBE 3arps3HUTENCH
BBICTyIaeT OBITOBOM MycCOp, MyCOp Mara3wHOB, OOJIbHHUII, MPEAMETHI JTOMAIITHETO
obuxona;

2. Cenbckoe XO034MCTBO. DB  KauecTBe  3arpA3HUTENIEd  BBICTYIAIOT
SITOXMUMHKATBI, OTXO/IbI )KHBOTHOBOJCTBA M CEIIbCKOXO3TUCTBEHHOMW MPOTYKITHH;

3. Temnosnepretuka. Kpome oOpazoBaHus OOJIBIIOrO KOJWYECTBA MLIIaMa U
30716, TPH CXKUTAHMM KaMEHHOTO VYIJISl BBIICISIIOTCS B aTrMocdepy caxa,
HECTOPEBINIME YACTHIIBI, OKCHJIBI CEpbl, KOTOPHIE IOCTEIEHHO OCAXIAI0TCS Ha
MOBEPXHOCTH MTOYBBI;

4. Tpancnoprt. Ilpu paGore nBurarenss BHYTPEHHETO CTOpaHHsl OOpa3yroTCs
OKCHJIbl a30Ta, CBUHEL, YIJIEBOAOPOJbl U APYTHE BELIECTBA, KOTOPHIE OCEAAOT HA
MOBEPXHOCTh TOYBHI WJIM TIOTJIOIIAIOTCS PACTEHUSIMH. A TIOCJIE€ pacTeHWi, B
pe3ynbTaTe KpyroBOpoTa, MO MUINEBON LIETH 3arps3HSIONINE BEIIeCcTBa MOMaIaoT B
MOYBY;

5. TIpoMBITIUICHHBIE TPEANPHUATHSA. 3arps3HCHUS TIOYBHI IMPOWCXOAHWT B
OOJBIIIEH CTETIEHW OT MPEANPUATAA METALTYPrud (COJMM TBETHBIX U TSKEIBIX
METAJIOB), MAIIWHOCTPOCHUS ([UAHUABI, COCAUHEHUS MBIIIbIKA, OCPHILIHNs),
IPOU3BOJICTBO m1acTMace (Oenzou, dbenon), LEJUTIOJI03HO-0yMaXKHOM
IPOMBIIIIEHHOCTH ((DEHOJIBI, METAHOJI, CKUITUAAP).



Bonpocel u 3aganus:
ba3oBblli ypOBEHB

1. Yro Takoe aHTPOIOr€HHOE BO3IEUCTBHUE?

2. Ilpueaute kmaccupUKaLKIO aHTPOIIOTEHHOTO BO3/IEHCTBUS.

3. Uto Takoe 3arps3HeHue?

4. TlpuBenute kiaccupuKauuioo 3arpsizHeHuil. OxapakTepusyiTe KaKIbli BUA
3arpsA3HCHUN.

5. OxapakTepu3ynTe UICTOUHUKH 3arps3HEeHUs] aTMOChEpHI.

6. OxapakTepu3yiTe UICTOUHUKH 3arpsA3HEHUs TUAPOCHEPHI.

7. OxapakTepu3yiTe HICTOYHUKH 3arps3HEHUs JIUTOCHEPHI.

IToBBIIIEHHBIN YPOBEHD
1. CoctaBUTh OJIOK-CXEMY, OTPAKAIOLIYIO KIacCU(UKAIUIO 3aTPA3HEHUN.

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCIO0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHasi IuTEpaTypa:

1. KopoOkwuHn, B. U. Dkonorus : [yaeonuk] mis By3oB / B. U. KopoOkwun, JI. B. [lepenenbckuii. -
13-e uzn. - PoctoB H//] : ®denukc, 2004. - 602 c. - (Broiciiee odbpazoBanue). - budmumorp.: c. 602.
2. Opinos JI.C. Dxomnorus u oxpana Ouochepsl Ipu XUMHUUECKOM 3arps3HeHuH: Y4yeOHoe nocodue

s By30B/ JI.LK.CagoBaukoBa,1.H.JlozanoBckas. - 2-e, mepepad. u gom. - M.:Beicmr. mkomna,2002. -
334 c.: nn. - 320-322
JlonoJiHUTE/IbHAS JINTEpaTypa:

1 CrenanoBckux, A. C. Obuias sxonorus : yueOHuk s By3os / A. C. CrenaHoBckux. — M. :
IOHUTU-TAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bparuukoBa, U. I'. ®u3nko-xuMudecKkre OCHOBBI HHKEHEPHOM dKOJIOTHH :yueOHoe mocobwue / 1.
I'. BparunkoBa. — M. : Poccuiickuii ynuBepcutet Apyx0b1 Hapoaos, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — emuHOE OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBIIH KaTaJOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
yueOHbIX 3aBefieHnit 1 opranunsanuit CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

6 http://ecograde.bio.msu.ru — Mupopmarnmonnas cucrema «OyHIaMeHTaTBHBIE TPOOIEMBI

OLCHKU COCTOSAHUA SKOCUCTEM U SKOJIOTMUCCKOTO HOPMUPOBAHU S

IIpakTHyeckoe 3ansiTue 6. AHTPONOreHHOe 3arpsi3HeHue Ouocdepsbl.
OcCHOBHBIC HCTOYHUKH 3arpsi3HeHus1 Ouocdepsl. I'106aabHbIE TPOOIEMBI
IKOJIOTHH


https://openedu.ru/
http://ecograde.bio.msu.ru/

Heab 3aHsaTHA: PaccMOTpPETh OCHOBHBIE HCTOYHUKHU 3arpsA3HEHUM U UX
BO3JICICTBHE HA JKMBOW OPraHU3M, OCHOBHBIE TIJIOOQJIBbHBIE 3KOJOTHYECKHE
po0JIEMbI U MEPOTIPUSATHS IO BOZMOKHOMY CHUKEHHIO 3aTPS3HEHUN TPUPOIBI.

3HaHus U yMeHUs, NIpuo0peTaemMble CTYAEHTOM B pe3yJibTaTe 0CBOCHHSA
TeMblI

3HaTh: OCHOBHBIE METO/IbI 3aIIUTHI TPOU3BOJICTBEHHOI'O MTEPCOHAJIA U HACEJICHUSI OT
BO3MOJKHBIX TTOCJICACTBUNA aBapuii; OCHOBBI IPOBEACHUS MEPOIIPUSTUM 110
COOJIFOICHUE IKOJIOTUUECKON O€3011aCHOCTH MPOBOJUMBIX pabOT
YMeTh: UCIIOIB30BaTh OCHOBHBIE METObI 3AIIUThI MPOX3BOACTBEHHOTO TIEpCOHANA U
HACEJICHUS OT BO3MOJKHBIX ITOCJICACTBUIN aBapuii; KOHTPOJIUPOBATH COOTIOACHUE
AKOJIOTUYECKOM 0€30MacHOCTH MTPOBOIUMBIX PaboT

HaumenoBanue (opmupyemMbIx KOMIIETeHIUH

Nupexc DopMynupOBKa:

OK-9 TOTOBHOCTBIO MOJIb30BaThCA OCHOBHBIMU METOJIAMU 3AILHUTHI
MIPOU3BOJICTBEHHOTO MIEPCOHAJIA U HACEJIEHUS] OT BO3MOMKHBIX
MOCJICACTBUM aBapuii, KaracTpod, CTUXUMHBIX OCACTBUIMA

[IK -14 YMEHHUEM IIPOBOJIUTH MEPOTIPUSITHS IO TPOPUIAKTUKE
IIPOM3BOJCTBEHHOTO TpaBMaTH3Ma U MPOPeCCHOHATbHBIX
3a00JIeBaHUM, KOHTPOJIUPOBATH COOIIOACHHUE HKOJIOTUYECKOM
0€30MMacHOCTH MPOBOAMMBIX paboOT

Jlerpanarust 6mocepbl SIBIASETCS OJHUM W3 OTPUIIATEIBHBIX TOCIICICTBUN
XO3SIMCTBEHHOU JIESITEIRHOCTH 4esioBeKa. [[poMBIIIEHHOE U CETbCKOXO35IMCTBEHHOE
OPOU3BOJACTBA  OOYCIIOBIMBAIOT  HMHTEHCUBHOE  AHTPOINOTEHHOE  3arpsi3HEHUE
OPUPOAHON Cpelbl, KOTOPOE OTPAXKAETCS Ha COCTOSHUU MONYJSLMUA pacTeHUd U
’KUBOTHBIX, @ TaKKe Ha COCTOSHHM 3J0pOBbsl Jofeil. MHorue BeliecTsa,
3arpsI3HSIONTIE OKPYXKAIOIIYIO Cpeay, 00JaIaroT 0COOBIME (popMaMU MOPAKAFOIIETO
JIEUCTBUSA -  TEPATOTE€HHBIM, HWMMYHOJICTIDECCUBHBIM, SMOPHOTOKCHUECKHUM,
KAHIICPOTCHHBIM W MyTareHHbIM. B CBSI3U ¢ 3TUM OJHOW W3 IEHTPAIBHBIX MPOOIEM
SKOJIOTMM SIBJISIETCSI OLIEHKA M PEryJHpOBaHUE YPOBHEW pa3IMYHBIX BHUOB
3arpsi3HEHHUI Ha OKpY>Karollyto cpefbl. IMEHHO MO3TOMYy TeMa BeChMa aKTyaJibHa.

Teoperuyeckasi 4acThb

PaccMmoTpu Gosiee mOApPOOHO KaKIblii MCTOYHMK 3arps3HEHUs] OKpyKarouien
Cpelbl.

1. TopHopoObiBaomasi  NPOMBINLIEHHOCTh.  [IpakTuuecku  Bce
MUHEpaJIbHBIE PECYPChl OTHOCATCA K HEBO30OHOBHMBIM M  COBPEMEHHOM
MPOMBIITUICHHOCTBIO HMCTIONB3YIOTCSI HE TOJHOCThIO. B OONBIIMHCTBE CTpaH
OCTaeTCsl B HEJpax WM BbIOpackiBaeTcs B OTBANIbI 12-15% pya 4epHBIX U IIBETHBIX
MeTasuioB. Tak Ha3bpIBaeMbIe MJIAHOBBIC MTOTEPU KAMEHHOTO YTJISI COCTaBISOT 45%,
Heptn — 56%. Ilpum pa3paboTke MONMMETAUIMYECKUX PYJ W3 HHX, OOBIYHO,
U3BIIEKAIOTCS OAWH-I[BA METalla, a OCTAJbHBIE COMYTCTBYIOIINE METaJlIbI



BBIOPACBIBAIOTCS BMECTE C BMeNIaroliei nopoaou. [lpu noosiue KamuiHbIX coJied U
ciroAbl B oTBajax ocraercs 10 80% chIpbsl.

2. Tenno3Hepreruka. VcTounnkaMu OOJBIIOTO KOJUYECTBA aTMOC(EPHBIX
BBIOPOCOB U TBEpPIBIX OTXOJIOB B TEIUIO3HEPreTUKE  SBISIOTCA
TEIUIOANIEKTPOCTAHIIUY, MPOMBIIIJICHHBIE U KOMMYHAJIbHbIE MpeAnpusaTus, padoTa
KOTOPBIX HEMOCPEJICTBEHHO CBS3aHA CO C)KMFaHueM TomumBa. OCHOBHBIMH
HMCTOYHUKAMU PHEPrMM B HACTOAIIEE BpeMs M Ha Omkaiiiiee Oyayiee OcTaeTcs
OpraHMYeCKOe TOIUIMBO — YTojb, He(Th, MPUPOIHBIA ra3, ApeBeCHHA U TOPQ.
TemnoBble 3JEKTPOCTAHIIMKM BhIOpAChIBAIOT B atMocdepy AbIM, 00pa3yromuiics B
pe3ynbTaTe C)KUTaHUs TBEPAOro WU KUIKOTO TOIIMBA.

3. ATOMHasi NPOMBINLJIEHHOCTh. VICTOUHUKN 3arpsi3HEHHs] aTMoc(epbl
TOKCHUYHBIMU BEUIECTBAMHU HA aTOMHBIX AeKTpocTaHuusiX (ADC) —panoaKTUBHBIHI
101, palMOaKTUBHbIE MHEPTHBIE Ta3bl U a3PO30JIH.

4. MeTtautyprudeckasi NMpOMbBIILIEHHOCTb. OJHO M3 TNEPBBIX MECT IO
o0beMy 3arps3HeHui, BbIOpachiBaeMbIX B Ouochepy, sSBIsSETCS YepHasl U I[BETHas
METaJTyprusi, MeTajl1000padaThiBaroIas MPOMBIIIIIEHHOCTb.

5. XumMnueckasi NpoMbIILJIEHHOCTh. K 9T0#t oTpaciu oTHOCUTCS OOJbIast
rpynna npeanpustuid. CocTaB NPOMBIIUIEHHBIX BBIOPOCOB OT MpPEANpPHUSATHIA
XUMHUYECKON MPOMBILIUIEHHOCTH Pa3HO00pa3eH U TOKCU4YeH. K HUM MOYKHO OTHECTH:
OKCHJI yTJepoAa, OKCHUABI a30Ta, CEPHUCTbIE COEAMHEHUs (JAMOKCUI CEpHl,
CEPOBOJOPOA, CEPOYIIIEPOl), OPraHUYECKHE PACTBOPUTEIH, AMUHBI, aJbIETH]IbI,
XJIOp U €ro MpPOU3BOAHbBIE, IUAHOBOJIOPO, PTOpUIbI, coenuHenus pocdopa, pTyTh
u Jp.

6. HerenoObiBaomas, HeprenepepadarbiBaOias u HeprexuMmuuecKas
NPOMBIIVIEHHOCTb.

XapakTepHBIMH 3arpsI3HAIONIMMHI BEIIECTBAMHU, 00pPa3YIOIIMMHUCS B TIPOIECCE
n00bIYM HEPTH, SBISIFOTCS YTIAECBOAOPOABI M OKCHJ yTiieposa. 3HaUNTEIbHAS 9acTh
3arpsi3HEHUI MOCTYIAET B BO3MYIIHBIA OacCelH MpU C)KUTAaHUU HEPTSIHOTO ras3a B
dakenax. Ha He(dTenepepadbaThIBAIOIINX MPEANPUATUIX OCHOBHBIMHU
3arpsi3HSIONIMMU  BEIIECTBAMHU, BbIOpAachIBA€MbIMH B BO3IYIIHBIA Oacceii,
SBJISIFOTCSL YTJIEBOJOPObl U JIETYYHE OPraHUYECKUE COCAMHEHUS, JUOKCHUJ CEPBI,
OKCHJ| yrjiepoja, okcuibl azora. CepHas KHUCIOTa, HCMOJb3yeMas B OOJBIINX
KOJM4YecTBaX B He(DTEXUMHUHU, — OJUH W3 HauboJiee BPEIHBIX I OKpY>KaroIlen
cpensl 0TX00B HedTenepepadboTku. Pereneparus orpaboTaHHON CEPHOM KUCIOTHI
TEXHOJOTHYECKH OYEHb CJIOXKHA M OOXOJUTCS JOPOro, YeM MOJydyeHUE YHCTOMN
cepHOil KUCIOTHL. [103TOMY CEpHOKUCIOTHBIE OTXOAbI OOBIYHO CIIMBAIOTCS B OBpAry,
ropHbIe BBIPAaOOTKH, a Mpu Majiblx KoHIeHTpauusx H,SO,4, — B peku, oTpaBiss u
3arpsi3Hsis MOYBbI U OBEPXHOCTHBIC BOJBI. Y TUIIU3ALMS CEPHOKUCIOTHBIX OTXO/0B
— CJIOXHAs X035MCTBEHHas podieMa.

8. CesibCKOXO0351ICTBEHHOE 3arPsi3HEHNE.

OCHOBHBIMM HMCTOYHUKAMM 3arpsA3HEHUST OKPYXKAIOLIEH Cpelbl B CEIbCKOM
XO3SIIICTBE SBIISAIOTCA MHUHEpajbHbIe, OPraHUYEeCKHEe YAOOpEHUs U MECTHUIUIBI.
[ToMUMO 3TOr0, BOJOEMBI 3arpsI3HSAIOT CENbCKOXO3AUCMEEHHbIE CIMOKU — 3TO CTOKH
’KUBOTHOBO/JUYECKUX KOMIUIEKCOB M CTOKH, OOpa3yeMble NpU BBIMBIBAaHUH



arpOXMMHUKAaTOB M MHUHEPAJIbHBIX YAOOpPEeHH 3a mpenenbl MaxOTHOTO Clos B
MIOBEPXHOCTHbIE  BOABL.  [[As ~ KMBOTHOBOJYECKHX  CTOKOB  XapaKTEpPHO
OakTepuaibHOE M OPraHUYECKOE 3arps3HEHHE PACTUTEIBHOTO U JKUBOTHOTO
IIPOUCXO0XKICHHUS, & TAK)KE 3arpsi3HEHNE AMMHUAYHBIMUA COEIMHEHHUSIMU.

OT UCHONB30BaHUS MUHEPAIbHBIX M OPTaHUYECKUX YIOOpPEHHI 3aBUCHUT
MIPOJYKTUBHOCTh CEJIbCKOTO  XO35MCTBA. Munepanvhvie yoobpenus — 3TO
HEOpraHMYECKHe BeulecTBa (IJIaBHBIM 00pa3oM COJM), COJEpKallie HE0OXOAUMbIe
JUISl pAaCTEHUI AJIEMEHTBI TUTAHUS.

9. IIpoMBILUICEHHOCTH CTPOMTEJbHBIX MarepuaaoB. IIpousBoacrea
[EMEHTAa U CTPOUTENIbHBIX MaTEpPHAIOB OTJIMYAIOTCS OOJBIIMM pazHooOpazueM
aTMOC(epHbIX  BBIOPOCOB. (OCHOBHBIE  TEXHOJOTHYECKHE TMPOLECCHl  ATUX
OPOU3BOJICTB — U3MENIbYEHUE, TepMHuueckass oOpaboTka mnoiaydadbpukaTtoB u
MPOJIYKTOB, KOTOPbIE COMPOBOKAAIOTCA BHIOPOCOM OOJBIIOrO KOJWYECTBA MBUIH U
B3BELIEHHBIX YacTHUI B BO3AYIIHbIA OacceliH. Hampumep, npu nmpousBoactse 1 T
u3BecTH Bbiaensercss 200 Kr mbuid, a IpU MOJAYYEHUH | T CTPOUTENBHOTO TUIICa —
140 kr meun.  OTxoAsuMe ras3bl MPOU3BOJCTBA CTPOUTENBHBIX MaTEpPHUAJOB
coJiepKaT OKCHJIBI YIIIEPOJa, CEPhI, a30Ta, YTIEBOAOPOABI U JP.

10. KommyHanbHOe XO03(iICTBO TropoaoB. KoMMyHallbHOE XO3SIHCTBO
rOpOJIOB HECET B ce0e KUAKUE OTXO/IbI (CO CTOUHBIMU BOJAMM) U TBEP/IbIE.

llapnukosbviii 5¢pghexm — sBJICHHE TIOBBIIICHUS CPEIHEM TeMIepaTypbl
aTMoc(epbl 3a CYET YBEJIMYEHHs] KOHILIEHTpAalMh B HEH MAapHUKOBBIX razos. K
MapHUKOBBIM Tra3aM OTHOCSITCS: BOJSHBIE TMapbl, YIJEKHUCIbIA Ta3 (JUOKCUA
yriiepoja), MeTaH, OKCUJIbI a30Ta, 030H, (DPEOHBI.

[TapHuKOBBIE Ta3bl, BEIOPOIIEHHBIE B aTMOC(Epy B Pe3yJIbTaTe aHTPOIOTEHHOMN
NEATEeNIbHOCTH, 3aJIepKUBAIOTCI B atMocdepe, MOMIOMAT HH(pakpacHoe
U3JIyYCHHE W TMEPEeH3IydyaroT €ro OoOpaTHO B HIKHHE cilou atmocdepbl. Tak
MIPOUCXOJMUT TOCTENEHHOE MOBBIINICHHE Temneparypbl. Uem OoJblie MapHUKOBBIX
ra3oB, TeM CUJIbHee JeHcTBYeT d3DPeKkT. YBennueHne KOHIEHTPAIMK JaHHBIX ra30B
OPUBOJIUT K YBEIMYEHHUIO Temreparypbl Ha 2-3 °C U K Cephe3HOMY H3MEHEHUIO
METEOPOJIOTHYECKON U TUIPOIUHAMUYECKON 00CTaHOBKHM OUOC(hEpHI.

1. O30HOBBIN cOU — 3TO cJI0i aTMocdephl (cTpaToc(epbl) C MOBBIIICHHBIM

cozepxkanueM o3oHa. O30H — aJIOTpoNHAsT PopMa MOJIEKYJISIPHOTO KHCIIOPOJa, €ro
MOJIEKYyJla COCTOMT U3 Tpex aroMoB kuciopojga (Oz). O30H oOpasyercs B
cTparocdepe U3 KUCI0poia MO BO3ACHCTBHEM YIbTPadHuOIECTOBOTO N3TyUEHUSI.

O30H TMOTJIONIAET KECTKOE (KOPOTKOBOJIHOBOE) YJIBTPa(PUOIETOBOE U3IyUCHUE
Connia, mpegoxpaHsisi KMBble OPTraHU3Mbl OT €ro ryOUTEIbHOTO BO3JEHCTBHS.
XKéctkuil ynbrpaduoner He cnocoOeH MPOHHUKATh TITyOOKO B TKAHU U MOITOMY
IIOpa)KaeT TOJBKO MNOBEpXHOCTHbIE opransl. OH paszpymaer JHK wu apyrue
OpraHUYECKHUE MOJIEKYJIbI, YTO MOKET BBI3BaTh pak KOXXH, KaTapakTy, UMMYHHBIE
3a00JIeBaHus, OKOTU KOKH, poroBullbl. llpennonaraercs kak ecTeCTBEHHOE, TaK U
AHTPOITIOI€HHOE MTPOUCXO0KICHUE «O30HOBBIX JIBIP». AHTPOIIOI€HHOE BO3JEHCTBHE
CBSI3BIBAIOT C TIOBBIIIEHHBIM CoJiep kaHueM Xiaopdropyriepoaos (ppeonon) — XDV,



Kucnomuvimu 0odrcosimu Ha3bIBAIOT BCE BUBI METEOPOJIOTMUECKHX OCAIKOB
(moxnab, cHer, rpaj, TyMaH, MHEH, JOXKIb CO CHEroM), mokaszareib pH KOTOpbIX
MEHBbIIIE, UeM cpefiHee 3HaueHue pH noxaeBoit Bojbl, paBHOE 5,65.

B otcyrcTBUM m100BIX 3arpsi3HUTENEH T0KIEBas BoJa MPEACTaBIsET cOOOM
cmabokucIbIi pacTBop 1 umeet pH 5,65. DTo mpoucxoauT M3-3a TOTO, YTO AUOKCH/]T
yriaepoAa B3aUMOJEUCTBYET C J0kJeBoil Bonmoil. Ilpm stom obOpasyercs ciabas
yrosbHas kuciora (CO; + H,O = H,CO3). B peanbHbIX yCIOBUSAX MOKa3aTeNb €€
KHCJIOTHOCTH B Pa3HBIX MECTAX MOKET CHJIBHO OTJINYAThCSA, YTO 3aBUCUT OT COCTaBa
ra3oB, COJEpXKalllMXcsi B arMmocdepe ONpeeneHHOW MECTHOCTH (OKCUJ Cephl,
OKCH/JIBI a30Ta).

XUMHUYECKAN aHaIW3 KHUCIOTHBIX OCAJKOB IIOKa3bIBACT NPUCYTCTBUE CEPHOU
(H,SO4) u azornoit (HNOj3) kucior. Hamuuwme B 3THX (popMmynax cepsl M a3oTa
MOKa3bIBAET, YTO MpoOIeMa CBsI3aHa ¢ BBIOPOCAMHU JAHHBIX AJIEMEHTOB B BO3IYIIHBIN
Oacceiin. Takum o00pa3oM, KHUCIOTHBIE OCAJKM BO3HHMKAIOT H3-3a BBIOPOCOB B
atMocepy KHCIOTHBIX OKcHUIOB (okcuabl cepbl (SO, m SO3) M okcuabl a3oTa
(NOy)).

[Tomumo rioGanbHBIX MPpoOseM aTMochephl CYLIECTBYIOT U IPYTHE, O KOTOPBIX
CTOMUT YIOMSIHYTb.

[IpoGnema geduita mpecHOi BOIBI.

VY4yeHble CYMTAIOT, YTO JaHHas mpoOiieMa CBsi3HA C €€ Hepa3yMHbIM
npuMeHeHueM. CenbCKkoe XO34KMCTBO MCHONB3YyeT st cBoux Hyxka 70%,
noTpedasieMoil yenoBekoM npecHoi Bojbl. [lToMumo Hero B 0oibIIMX 00BEMax BOY
MOTPEOJISIET MPOMBIIIIIIEHHOCTb.

— Jerpajanys TOYBEHHOTO IIOKpOBa M ONyCThIHUBaHWE. B pesynbrare
«arpoNnpoOMBIIIJIEHHOr0» 3eMJIEACNINS MMPOUCXOAUT PA3ZPYLIEHUE IIIIOIOPOJHOTO COS
3eMJId, T.€. TTOYBEHHAs 3po3usi (MMOYBBI pacHaxwBalOT Ha OOJBIIMX TEPPUTOPHUSIX, a
IJIOIOPOAHBIN CIIOM CMBIBAETCSI BOJIOM WJIM BBIIYBAETCS BETPOM).

BceneactBue pocta HaceneHHs] pacTyT MOTPEOHOCTH, YTO BEAET K MCTOLICHHUIO
MPUPOIHBIX PECYPCOB U MOBBILIEHUIO Harpy3Ku Ha Onocdepy.

DHepreTuueckue mpoOJeMbl CBS3aHbl C HMCUEPHAEMOCTBIO HCKOMAeMOro
ToruMBa (HedTh, ra3, yrojib) U OOJIBIIMM 3arpsi3HeHUEeM OHochepbl, CBI3aHHBIM CO
C)KUTaHHEM TOIUIMBA. EJMHCTBEHHBIM BBIXOJIOM M3 CIIOKHMBIIEH CUTyallud BUAUTCS
WCIIOJIb30BAaHUE aAJbTEPHATUBHBIX HCTOYHHMKOB OJHEPruu (CoJIHEYHasi, BETpOBasd,
TUIPOIHEPTeTUKA, Te0TepMaIbHas U Jp.).

K opyxuio MaccoBOro yHUYTOXEHHSI OTHOCAT XUMHUYECKOE, OMOJIIOTUYECKOE U
anepHoe opyxue. [Ipm HMCHOAB30BaHMM IOCHEIHETO IIOMUMO paguanud, B
BO3IYLIHBIA OacceiH TMOCTYNUT OrPOMHOE KOJIMYECTBO a’3pO30JieH, KOTOpHIE
HampaBsTcsl B cTpaTocepy. DTO NpUBENET K YMEHBLIEHUIO IMOTOKA COJHEYHBIX
Jydel K TOBEPXHOCTH 3€MJIM W IOHM)XCHUIO TEMIIEpaTypbl BO3[yXa Ha ILJIAHETE
(«anepHast 3umay). Takke, TakoW BHUJ BOWHBI MOXET MPHUBECTH K HACTYILJICHUIO
TEMHOTBHI («siJ€pHAasi HOYbY»), YTO HM3MEHUT LUPKYJISALUIO BO3AyXa, MNPUBEIET K
MpEKpaIIeHHIO ITpoliecca POTOCUHTE3A U T.J.

BOIIpOCbI H 3aJJaHusA



ba3oBblil ypoBEHB

1. Ilpuenure XapaKTEPUCTUKY METAJLTyprU4YeCKOM, XUMHYECKOM,
HedTemoObIBarOMICH, HedTenepepabaThIBarONIICH u He(TexuMHUIeCcKon
MIPOMBIIICHHOCTH, CEJIbCKOTO XO34iCTBA, TEIJIOPHEPTEeTUKH, MTPOMBIILIEHHOCTH
CTPOUTENBHBIX MATEPHAIOB, TPAHCIOPTa, KOMMYHAJIBHOTO XO35MCTBA  Kak
HMCTOYHHUKOB 3arpsi3HEHUs OMOChepHl.

2. UeMm 0OBACHSIETCS BO3HUKHOBEHHE «IAPHUKOBOTO 3(P¢eKTay M Ka KOBBI €ro
MMOCJIEACTBHUS?

3. Tlouemy paspyriaeTcs 030HOBBIN cioi 3emiu?

4, Kakue ¢axkTopbl BIUAIOT Ha O0pa3oBaHHE M pa3pyIlICHHE O30HOBOTO JKpaHa
3emun?

5. U3 kakux MCTOYHUKOB MOMaAaroT B aTMocdepy OKCUIBI Cepbl U a30Ta?

6. Kak Ha3piBaeTcs cMech bIMa, TYMaHa U TbLTN?

/. Yewm BbI3BaHbI KUCIOTHBIE AOXKIU?

8. B uem 3axmtouaetcs mpobiiema neduiTa mpecHon BoabI?

9. KaxoBbI OCHOBHBIC PUYUHBI JIETPAIAIIUN TTOYB?

IToBBIIIEHHBIN YPOBEHD

1. XapakTtepuctuka ropHoqoObIBatoIIEH, HedTenepepadaThIBaOEH U aTOMHON
MPOMBIIUIEHHOCTH, KaK UICTOYHUKOB 3arps3HeHus1 OMocQepsl.
2. CoctaBuTh 0JOK-CXEMY, OTPAKAIOUIYIO KJIacCU(UKALIMIO 3arps3HEHUH.

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCIO0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTepaTypa:

1. Kopobkun, B. U. Dxonorus : [yaeonuk] ans By3os / B. U. KopobkuH, JI. B. [lepeaenbckuii. -
13-e u3x. - PocroB u/]] : ®enukce, 2004. - 602 c. - (Bricuiee oopazoBanue). - bubmmorp.: ¢. 602.
2. Opnos [I.C. Dxonorust u oxpaHa 6uochepbl Mpu XUMUYECKOM 3arpsi3sHEHUH: YyeOHOe Tocooune

st By30B/ JI.K.CanoBuukoBa,l.H.JIozanoBcKas1. - 2-¢, mepepad. u nom. - M.:Beici. mkoina,2002. -
334 c¢.: . - 320-322
JlonotHUTE/ILHAS JIUTEpPaTypa:

1 CrenanoBckux, A. C. O6mas sxosorus : yaeoHuk st By30B / A. C. CtemaHoBCKux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatunkoBa, U. I'. ®U3uKo-XxuMHU4YeCKIe OCHOBBI MHXEHEPHOU IKOJIOrHH yueOHoe mocodue / 1.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcUTET Apyk0bl Hapoaos, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — B3BC «YHuBepcuteTckast OHOIHOTEKA OHITAHHY.

3 http://catalog.ncstu.ru/ — 3aeKTpOHHBIH KaTajaor acCOIUAIMN JIEKTPOHHBIX OHOIHOTEK
y4eOHbIX 3aBenieHuit u opranuzaruit CKOO

4 http://www.iprbookshop.ru — 9BC.



5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

6 http://ecograde.bio.msu.ru — Mupopmarnmonnas cucrema «OyHIaMeHTaTbHBIE TPOOIEMBI

OLCHKHU COCTOSAHHUA DKOCUCTEM U SKOJIOTHYCCKOTO HOPMUPOBAHU >

IIpakTnueckoe 3ansaTue /. OCHOBBI IKOJOTHYECKOT0 HOPMUPOBAHMUSI.
OcHOBHbIE IOHSATHS, ONIPe/AeJIeHUS U CTPYKTYPa CUCTEMbI HOPMUPOBAHMUS.
IIpeaenbHo JoMycTUMBbIE KOHIEHTPAIUHM XUMHYECKUX 3arPA3HAIONINX BelleCTB
B KoMIOHeHTax 0uocgepnl. Crioco0bI 04YMCTKH Ira30BbIX BHIOPOCOB B
armocdepy. Cnocodbl 09UCTKH BLIOPOCOB B ruapocdepy. Cnocodbl 0UMCTKHU
BbIOPOCOB B JuTocdepy.

Hean 3ansiTUsA: PaccMOTpEeTh OCHOBHBIE MOJIOKEHHS U KPUTEPUH, 3aT10KEHHBIE
Opyd HOPMHPOBAHUM 3arpsi3HEHUI OKpYXKaloUleil cpenbl, a TaKKe OCOOCHHOCTH
HOPMUPOBAHUSI 3arpsi3HEHUN COCTAaBHBIX 4YacTed Ouocdepsi. PaccmotpeTs
BO3MOXHBIE BU/Ibl 3arPSI3HEHUI U UX BO3JECHCTBUE HA KUBON OPraHU3M.

3HaHus U yMeHMs, NIpuo0peTaemMble CTYAEHTOM B pe3yJibTaTe 0CBOCHHSA
TeMblI

3HaTh: OCHOBHBIE METO/IbI 3AIUTHI IPOU3BOJICTBEHHOIO IIEPCOHANIA U HACEIEHUS OT
BO3MOKHBIX ITOCJIEACTBUN aBapui; OCHOBBI IIPOBEACHUS MEPOIIPUATHH 110
COOJTIOICHHE HKOJIOTUYECKOM 0€30MacCHOCTH MPOBOIUMBIX PadoT
YMeTh: HCIIOIB30BaTh OCHOBHBIE METObI 3AILUTHI IIPOU3BOICTBEHHOTO IIEPCOHANIA U
HAacCeJIEHUS! OT BO3MOKHBIX MOCEACTBUN aBapuil; KOHTPOJIUPOBATH COOMIOACHUE
AKOJIOTMYECKOH 0€3011aCHOCTH IPOBOAUMBIX PabOT

HaumenoBanue ¢opmupyeMbIX KOMIIETCHUIHH

Nupexc DopMynupOBKa:

OK-9 TOTOBHOCTBIO MOJIb30BATHCSI OCHOBHBIMU METOZaMH 3aIIUTHI
IIPOM3BOJCTBEHHOIO MEPCOHAA U HACEJIEHHUSI OT BO3ZMOYKHBIX
NOCJIEACTBUM aBapuil, KaTacTpod, CTUXUUHBIX OeICTBUN

[IK -14 YMEHHUEM IIPOBOJIUTH MEPOTIPUSITHUS 110 TPOPUITAKTUKE
MIPOM3BOJICTBEHHOTO TpaBMaTH3Ma U MPOPeCCHOHATBHBIX
3a00JIeBaHU, KOHTPOJIUPOBATH COOIIOICHHIE SKOIOTHIECKON
0€30MacCHOCTH MPOBOJUMBIX pabOT

[IpoMBITIUIEHHOE Y CETBCKOXO3SUCTBEHHOE IPOM3BOACTBA OOYCIOBIMBAIOT
WHTEHCHUBHOE aHTPOIIOTCHHOE 3arpsi3HCHHUE MTPUPOTHON Cpeilbl, KOTOPOE OTPaKaeTCsI
Ha COCTOSIHUM TOMYJISIIMA PACTEHUH M KUBOTHBIX, 4 TAKKE HA COCTOSHUU 37I0POBbS
mofeil. MHorue BeIiecTBa, 3arps3HSIONIME OKPYXKAIONIIyI0 Cpexy, o00JamaroT
0COOBIMU dhopmamu MOPaXkarolero JEeHCTBUS - TEepPaTOrCHHBIM,
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MMMYHOJETIPECCUBHBIM, 3MOPHUOTOKCUYECKUM, KAHLIEPOTEHHBIM M MyTaréHHbIM. B
CBS3M C 3TUM OJHOW U3 IIEHTPAIbHBIX MPOOJIEM HKOJIOTUU SBISIETCS OICHKA U
pEryJIMpOBAaHUE YPOBHEM PA3IMYHBIX BUIOB 3arPSI3HEHUM HA OKPYKAIOLIYIO CPENBI.
NMeHHO mo3TOMY TEMa BECHMA AKTYAJIbHA.

Teoperuyeckasi 4acThb

IleHTpaIbHBIM TOHATUEM TOKCUKOJIOTHMHM SIBJSIETCA TIOHATHE «MOKCUH» W
«gpeodHoe eeuwjecmeo». llon moxcunamu TIOHUMAKOT XUMHYECKHE COEIUHEHHUS
PacCTUTEIHHOTO, KUBOTHOTO WM OaKTEPUAIbHOTO MPOUCXOXKICHHS, CIIOCOOHBIE MPH
MOTIa/IaHUU B KUBOM OpPraHM3M BBI3BIBATH pa3iUyHbIE 3a00eBaHus WiK rudens. [loxa
8DeOHbIM  Geujecmeom TIOHUMAIOT BEIIECTBO, KOTOPOE B pe3yjbTaTe KOHTAaKTa ¢
OpPraHU3MOM  YEJIOBEKAa BBI3BIBACT HAPYLIEHHE €ro COCTOSHMUS  370pPOBbS.
Toxcuunocms — 3TO CIIOCOOHOCTh XMMHUYECKHX COEAMHEHUN OKa3blBaTh BPEIHOE
BO3JICMICTBHUE Ha KMBbIE OpraHu3Mbl. CamMoil OMacHOM TPYNION BPEIHBIX BEILIECTB
ABJISIIOTCS KaHLEeporeHol (oT jar. cancer — pak). Kauyepoeennoe eewecmeo —
XUMHUYECKOE BEIECTBO, KOTOPOE MpHU BO3JAEHCTBUM HAa >KUBOW oOpraHusMm (mpu
ONpPEJEIEHHBIX YCIOBUAX) CIIOCOOHO BbI3bIBATH OHKOJIOTUYECKHE 3a00JI€BaHU.

Hopmuposanue kauecmea oxpyaicaroweti npupooHoll cpedbl — 3TO ACSITEIbHOCTD
II0 YCTAHOBJICHUIO HOPMATHBOB IPEAENBHO AOIMYCTUMBIX BO3AEHCTBUI YEJIOBEKA Ha
IIPUPONY. Y CTAaHOBJIECHUE HOPMATUBOB KayeCTBA OKPYKAIOILIEH Cpellbl OCHOBBIBACTCS
Ha KOHIEMIMH TOPOrOBOCTH BoO3AeHCTBUS. [lopoe 6épednoco Oeilicmeusi — 3TO
MHUHMMAaJbHas 7032 BEIIECTBA, IPHU BO3JECUCTBUU KOTOPOM B OpPraHU3ME MOTYT
BO3HUKHYTh HM3MEHEHHS, BBIXOJALIME 3a Tpenenbl  (U3HOIOTMYECKUX U
MPUCTIOCOOUTENBHBIX PEaKIUH.

B o0oCHOBY HOpPMAaTMBOB KauecTBa OKpYXKAlOLIEW Cpeabl IIOJIOKEHBl TPHU
MOKa3aTeNsl: TEXHOJIOTUUECKUM, MEAUIIMHCKUNA U HAYYHO-TEXHUYECKHUU.

HopMbl 1 HOpMaTUBBI KauecTBa OKPYKAIOLIEH CPeibl OAPA3ACIISIIOTCS Ha!

—  CAaHUTApPHO-TUTMEHHWYECKHE: TPEACIBHO JOIYCTHMAas KOHLEHTpAaLMs
Bpeanbix BewecTB (IIK); momycTumeblil ypoBeHb (PU3HUECKUX BO3AECUCTBUH (1Iyma,
BUOpallMi, HOHU3UPYIOIIKX U3ITy4eHUH U Ap.);

—  DKOJIOTMYECKHE: DKOJOTO-TUTMEHUYECKUE HOPMATUBBI; 3KOJIOIO-3aILUTHBIE
HOPMAaTHUBBL; PEIEIBHO JOMYCTUMbIE HOPMATHUBBI;

—  TIPOU3BOJCTBEHHO-XO3SAWCTBEHHbIC:  JIOMYCTHMBIM  BBIOPOC  BPEAHBIX
BELIECTB; JOMYCTHUMBIH CcOpPOC  BpPEOHBIX BELIECTB; JOIYCTUMOE H3bITHE
KOMIIOHEHTOB MPUPOJHON CpeJibl; HOPMATUB 00pa30BaHUs OTXOO0B MPOU3BOJICTBA U
MOTPEOJICHUS;

—  KOMIUIEKCHBIE IIOKa3aTelu: JOIyCTHMMas aHTPOIIOTeHHas Harpy3ka Ha
OKPY’KAIOLIYI0 PUPOAHYIO CPELY; IKOJIOTHYECKAsT EMKOCTh TEPPUTOPUH;

—  BpPEMEHHBIE.

Ilpeoenvrno oonycmumas xonyenmpayus (I[/JK) — 3TO KOIMYECTBO BPEIHOTO
BEIIECTBA B OKpYXKAIOIIEH cpelie, KOTOPOE€ IIPU IOCTOSIHHOM WJIM BpPEMEHHOM



BO3JICUCTBUM Ha YEJIOBEKA HE BIMSIET Ha €ro 3J0pOBbE€ U HE BbI3BIBACT
HEOJIaronpHUsATHBIX MOCIEACTBUI Y €ro MOTOMCTBA.

1. HopmupoBaHue 3arps3HSIONINX BEIIECTB B BO3IyXE.

Kauecmeo ammocgeprozo 6030yxa — 3TO COBOKYIHOCTb CBOMCTB aTMocdephl,
OTIpe/eIAIONIasl CTENEHb BO3ACHCTBUS (DU3HUECKUX, XUMHUUECKUX U OHMOJIOTUYECKUX
(GakTOpOB Ha pacTeHUs, JKMBOTHBIX M YEJIOBEK, a TaK >X€ Ha MaTepHalbl,
KOHCTPYKLUHU U OKPY’KaIOIIYIO CPEAyY B LEJIOM.

JIJist KaXKIoro BPEHOTO BEIIECTBA B BO3AYXE YCTAHABIUBAIOTCS TMPEAEIBI €T
CONEp)KaHWsT B  MPOW3BOJACTBEHHOW (TIpeqHA3HAYCHHOW I pa3MElICHHUs
NPOMBINUIEHHBIX npennpusastuid u T.11.) — IIJK,; (paGoyei 30HBI) U B CEIUTEOHOM
30HE (MpeHA3HAYECHHOM U1l pa3MelleHus Kuioro ¢GoHaa, oOOUIECTBEHHbIX 3/IaHUN U
t.0.) — IIJK,, (atMocdepHOro BO3ayXa HaceleHHOro myHkTa). [lomumo storo,
YyCTaHOBJIEHBI elle ABa HopmartuBa — pasosbid (ITJK,,) m  cpegHecyTo4Hbli
(I1OKc ).

2. HopMupoBaHue 3arpsi3HsAIOIUX BEIIECTB B BOJHBIX O0BEKTaX.

Hcnonp3oBaHre BOJBI, CBSI3aHHOE C €€ YAaCTUYHBIM HWJIM TIOJHBIM H3BSITHEM,
Ha3bIBAETCS BOOONOIb30BAHUEM.

B 3aBucuMocTHM OT 1Ie/ell HWCMOJIB30BAaHUS BOABI BBIICISIOT TPU BHUAA
BOJIOTOJIb30BAHUS:

— XO3SIIICTBEHHO-TIUTHEBOE — BOJHBIE OOBEKTHl  HCIOJB3YIOTCA IS

XO3IMCTBEHHO-TIUTHEBOTO  BOJIOCHAOKEHUSI W JUI  TPEANPUATAM  MHUIIEBON
MIPOMBIIIJICHHOCTH.

— KYJbTYpHO-OBITOBOE — BOJIHBIE OOBEKTHI HCIOJIB3YIOTCS ISl KyHaHus,
OT/IbIXa, CIIOPTA.

— BOJIOEMBI PHIOOXO3SAMCTBEHHOTO HA3HAYCHHS TMOAPA3ACIAIOT Ha JIBE
KaTEropuu: MepBas KaTeropusi — BOAHbIE OOBEKTHI, HCIIOJIb3yEMBbIE SISl COXPAHEHUS U
BOCIIPOM3BOJICTBA IICHHBIX BHUJIOB PbHIO; BTOpas KaTeropus — BOJHBIE OOBEKTHI,
MCIIOJIB3yEeMbIC VISl APYTUX PHIOOXO3IMCTBEHHBIX IEIICH.

Kauecmeo 60061 — 3TO XapaKTEpUCTUKA €€ COCTAaBA U CBOWCTB, ONPEAEISAIOIIAs
€€ MPUTrOJHOCTb JJISI KOHKPETHBIX BUJI0B BOJIOIIOJIb30BAHMUS.

[Tokazarenu Bpennoctu (JI[IB — numuTHpyrOmMiI TOKa3aTeldb BPEIHOCTH)
MIPEACTABIISIIOT COO0M MPU3HAKH, 110 KOTOPHIM MPOU3BOIUTCS OIIEHKA Ka4eCTBA BOJIBI:

—  CaHWUTApPHO-TOKCUKOJOTHYECKHE — BKIIOUAIOT B c€0sI MUKPOOMOJIOTHYECKUE

Y Tapa3uTOJIOTMYECKUE TOKa3aTenu BOJAbl (YMCIO MUKPOOPTaHU3MOB U OaKTEpHid
rpynnbl KUIIEYHBIX NAJOYeK B eluHuIEe 00beMa). TOKCHKOIOornueckrue moka3aTesu
BOJbI, XapaKTepU3yloT OE3BPEAHOCTh €€ XUMHYECKOIO COCTaBa, OINpEAeIIoTCs
COJIepKaHUEM XMUMHUYECKUX (TOKCUYHBIX) BEIIECTB, KOTOPOE HE JOJDKHO IPEBBIIATH
YCTaHOBJICHHBIX HOPMATHBOB.

— oOllleCaHUTapHblE — YCTAHABJIMBAETCSI B BHUJIE HOPMATHBOB IS
OTHOCHUTEJIBHO MaJIOTOKCUYHBIX U HETOKCUYHBIX COCAUHECHUN — HAIPUMED, all€TOHA,
YKCYCHOUM KUCJIOTHI U T.II.



—  OpraHoJIENTHYECKHWE — TEMIIEpaTypa, MPO3pavyHOCTh, LIBET, 3aIlax, BKYC,
KECTKOCTh. K JaHHOMY MOKa3aTemt0 OTHOCIATCSA HOPMATHBBI I TEX BELIECTB,
KOTOPBIE BBI3BIBAIOT HEYJIOBJIECTBOPUTEIbHYIO OPraHOJICNTUYECKYI0 OLEHKY (110
BKYCY, 3amaxy, LBETY, MEHUCTOCTH M T.[.) IPU KOHIIEHTPALUAX, HAXOASIIMXCA B
npeaenax aonyctumbix 3HadeHud. Hanpumep, TIJIK nns penona, ycranaBnuBaemas
10 HaJIMuuto 3amaxa, cocrapysier 0,001 Mr/n mpu yciioBuu xsopupoBanust Boasl u 0,1
MI/1 — B OTCYTCTBHE XjopupoBaHus. K opraHojJenTU4ecKuM JUMUTUPYIOIIUM
nokaszaressiM oTHocAT Takxke [IJIK mis umeromumx okpacky coenunenuit xpoma (VI)
u xpoma (I1I), umeromux 3amax v XxapakTEpHBINA TPUBKYC KEPOCHHA U XJIopodoca T.1I.

Taxum o6pa3om, M0 HOpMaTHBAM KaueCTBa BOJIbI MOAPA3CISIOT Ha:

— TIUTHEBBIC;

— TMPUPOJHBIE BOJBI (BOJOEMBI  XO3MCTBEHHO-TIUTHEBOTO, KYJIBTYpPHO-
OBITOBOTO M PHIOOX03MCTBEHHOTO HA3HAYCHUS );

— CTOYHBIC BOJIbI (JINBHEBBIC CTOKH, HOPMAaTUBHO-OYHIICHHBIC U T.1T.).

3. HopMupoBaHue 3arpsA3HAOIIMNX BEMIECTB B OYBE.

3arps3HAOLIME TOYBY BEIIECTBA HOPMHUPYIOTCS:

— B IIaXOTHOM CJIOE TTOYBBI;

— B IIOYBE TEPPUTOPUH NPEAIPUATHH;

— B IMOYBaXx JKWIbIX PAalOHOB (B MECTaX XpaHEHUS OBITOBBIX OTXOJIOB).

[Ipy HOpPMUPOBAHUM 3arpsA3HSIONIMX BEIIECTB B IMOYBY HCIHOJB3YIOT JIBa
MoKa3aTes:
1) xapakTepu3yeT BHYTPEHHEE COCTOSHHE H3ydaeMoro oOOBeKTa. 3]1eCh

BBIJICJISIFOT YETBIPE NMOKA3aTEINs BPEAHOCTHU:

— TPAHCJIOKAIHOHHOE — MEPEXO0/] BEIIECTBA U3 ITIOYBbI B PACTCHHUS;

— MHTPALIMOHHOE BOJIHOE — IEPEXO0J] BEIIECTBA U3 MTOYBBI B TPYHTOBBIE BOJBI U
BOJOMCTOYHHKHY;

— MUTPAMOHHOE BO3IYIIHOE — IEPEXO0 BEUIECTBA U3 ITOYBbI B BO3YX;

— 0oO0IIecCaHNTaPHOM — TMTUEHUYECKOE BIIMSTHUE BEIIECTBA HA CAMOOYHIIIAIOIITYTO
CIIOCOOHOCTH MOYBBI, €€ OMOJIOTMYECKYI0 aKTUBHOCTD U MTOYBEHHBIN MUKPOOHOIIEHO3.

2) ycranosienre IIJIK B mouBe. JlaHHBIM mOKa3aTelb SBISETCS HamOoJce
11e1eCO00pa3HbIM, B CBSI3M C TEM, YTO BECbMa CJIOKHO YCTAaHOBUTH €IMHOE 3HAUCHHE
ITJIK nJj1st TOYBHI.

Ouucmra 2aza — 3TO MPOLIECC OTACNICHUS ra3a Wi MpeBpalleHue B Oe3BpeIHOe
COCTOSIHME  3arps3HSIONIET0  BEIIECTBAa, BHIOPACHIBAEMOIO  MPOMBIILICHHBIM
HMCTOYHHUKOM.

10 arperaTHOMY COCTOSIHUIO 3arpA3HUTENH BO3/1yXa NOAPAa3AEISIIOTCS Ha MbLIH,
TyMaHbI ¥ Ta300apoo0pa3HbIe MPUMECH.

CucremMbl OYMCTKHM BO3JyXa OT MbUIM JETATCS HA YEThIPE TPYIIbI: CyXUE U
MOKpBI€ MbUICYJTOBUTENH, SJIEKTPOPUIBTPHI U PUIBTPHI.

[Ipu MOBBIIEHHOM COJEP>KaHUU TBUIA B BO3/IyX€E MCIONb3YIOT MbLICYJIOBUTEIU



U 2IEeKTpoUunbTpbl. DUIBTPHl NPUMEHSIOT [JI TOHKOW OYMCTKA BO3JIyXa C
KOHIIEHTpaIHeil mpumeceii Meree 100 Mr/m°,

Jlis OYMCTKHU BO3AyXa OT TyMaHOB (Hampumep, KHCIOT, IIeJoYel, macel U
IPYTUX  SKUJAKOCTEH)  WCHOJB3YIOT  CHeluajdbHbie  (UIBTPHI, HA3bIBAEMBIC
TYMaHOYJIOBUTEIISIMHU.

Br16op cpeacTB 3amuThl BO3AyXa OT ra3onapoo0pa3HbIX MPUMECE 3aBUCUT OT
MPUMEHSIEMOT0 METO/Ia OYUCTKHU.

[Io xapakTepy mnpoTekaHUs (UIUKO-XUMHUYECKUX TPOIECCOB BBIAEISIOT
METO/IbI:

3) abcopOuuu (IIPOMBIBKA BBIOPOCOB PACTBOPHUTEISAMHU IpUMecH). JlaHHBIN

croco® OCYIIECTBIISIETCSI B yCTaHOBKax-aOcopOepax, sBiseTCsS Haubosee
OPOCTBIM M UMEET BBICOKYIO CTeneHb oOuyucTki. Crnocod OCHOBaH Ha
XUMHAYECKUX PEAKUUSIX MEXKAYy Ta3oM M IOIIOUIAIOIIEW CYCIIEH3HEU
(111€J109HOM pacTBOP: aMMHUAK, U3BECTH);

4)  xemocopOmmu  (TpOMBIBKA  BBIOPOCOB  pPAacTBOpPAaMH  pPEarcHTOB,
CBSI3BIBAIOIIUX MPUMECH XUMUYECKH);

5) axgcopbuuu  (MOIJIOIIEHWE  ra3000pa3HbBIX  IpHUMeceld  TBEpABIMHU
MOTJIOTUTEIISIMH )

6) TepMUYECKOM HEHTpaIU3alliu.

B cootBerctBuu ¢ ['OCT 12.1.1.01-77 mon obpabomxoii cmoyHvlx 600
MOHMMAIOT BO3/ACMCTBHE HA HUX C LEJIbI0 0OecredeHus HeOOXOAUMBIX CBOWMCTB H
coctaBa. Quucmka cmounslx 600 — 3TO 00pabOTKA BOABI C IIEJIbIO Pa3pyLICHUS WIN
yAaJeHUs U3 HUX ONpeAeSICHHBIX BEIIECTB.

OCHOBHBIM IyTEM SIBJISIETCS] OYMCTKA CTOYHBIX BOJ OT 3arps3HEHUI.

Ounctky u  00pabOTKYy  MPOMBIIUIEHHBIX  CTOKOB  MOAPA3JCISIIOT
MEXAHUYECKUMH, (PU3NKO-XUMUYECKUMHU, XHMHUYECKUMH, DIEKTPOXUMHUUYECKUMH,
OMOJIOrMYECKMMH U TEPMUYECKMMH MeToAamMu. BeiOop MeTona 3aBUCUT OT pa3mepa
YacTULl NpUMeced, HUX (QPU3MKO-XMMUYECKUX CBOICTB, pacxoja CTOYHBIX BOJ,
KOHIEHTPALMH BEIIECTB U HEOOXOAUMOMN CTENEHH OUYNUCTKH.

MexaHnuueckue  METOAbl  BKIIOYAIOT:  IPOLEKHMBAaHHE,  OTCTaMBaHUE
(OTCTOMHUKHM,  TIECKOJOBKH,  OCBETJIMJIM,  HEQJENOBYIIKH),  (QUIbTPALHUIO,
HeHTpuyrupoBaHue (TUIPOLMKIOHBI U HEHTPUDYTH).

OU3UKO-XUMUYECKUE METOJbl OYUCTKM BKIIIOYAIOT (PIIOTALMIO, aIcOpOIHIO,
MOHHBI OOMEH, OJKCTPAKIHMIO, PEKTHU(PHUKALUIO, BbIIApUBAHUE, JUCTHIUILMIO,
0oOpaTHBII 0CMOC, YIbTPAPMIBTPAIINIO, KPUCTAIUIU3AIINIO, IECOPOITUIO U JIP.

XUMHUYECKUE METOJIbl OYMCTKH MOJPA3AEIAIOT HA MPOLECChl HEUTpaIM3aluu U
OKHCJICHUS.

buonornueckue  MeToAbl  OCHOBAaHbBI  HA  OYMCTKE  CTOYHBIX  BOJ
MUKpPOOpPTraHU3MaMH B a3pOOHBIX (HACBIIIEHUE KUCIOPOAOM BO3/1yXa) YCIOBUSIX.

Tepmuueckoe COKUTaHUE MPUMEHSIIOT TUTST YHHUTOKEHUS
BBICOKOKOHIIEHTPUPOBAHHBIX ~ CTOYHBIX BOJ, COJAEPXKAIIMX MHHEPAIbHBIE W
OpraHUYeCKUE IEMEHTBHI.

MeTobl OUUCTKH MOTYT OBITh:



— pEreHepaTuBHbIE — OpEAyCMaTPUBAOT H3BICYECHHE W YTHINW3ALHUIO
COJIEpKAlINXCAd B BOJE LIEHHBIX BEIIECTB M MOCIEAYIOUIyI0 uX mepepaboTky. He
BCEI/Ia JIaHHBIM METOJI MO3BOJSET OUYMCTUTH BOAY 10 HEOOXOAUMOro coctosiHus. B
ATOM CJIy4Yae BOJY AJOOYUIIAIOT I€CTPYKTUBHBIMUA METOIAMH.

— JIECTPYKTHBHBIE — MPEAYCMATPHUBAIOT pPa3pyLICHUE 3arps3HSIOMUX BOIY
BEIIECTB IIyTEM UX OKUCJICHUS WM BOCCTAHOBIIECHUS, B PE3yJIbTaTe Yero 00pa3yroTcs
ra3bl WJIK OCAJIKH.

OCHOBHBIMU HaNPABJIECHUSMHU YTUIU3ALUUHU (MCTIOJIB30BAaHUS U 00€3BPEIKUBAHU)
MeepobIX NPOMBIULIEHHBIX OTXO/I0B SABIISIFOTCS:

—  3aXOpOHEHUs Ha CBAJIKAX W MOJINTOHAX;

—  mepepaboTKa Mo 3aBOACKOMN TEXHOJIOTUY;

—  CKMI'aHHE OTXOJ0B XMMHYECKUX IMPOU3BOJCTB C TOPOJICKHUM MYCOPOM;

—  TIUPOJU3 U Pa3JeibHOE CKUTAHUE B CIELUATBHBIX NEYAX;

HCII0JB30BaHUEC OTXOJ0B XMMHWYCCKUX IMPOU3BOACTB KaK TOTOBOI'O MaTC€purajia
I APYTUX TCEXHOJOTHYCCKUX IIPOLECCOB.

Bonpocel u 3aganus
ba3oBblli ypOBEHB

1. Kakue nmokasaTesnn NoJIOKEHbI B OCHOBY HOPMAaTUBOB Ka4eCTBA OKPYIKaIOIIEH

cpennl?

2. Kak xkjaccupuUIUMPYIOTCS HOPMBI M HOPMATHBBI KaueCTBa OKPYKAIOIICH
cpennl?

3. Uro Takoe mornycTumMasi Harpy3ka Ha OKpY KaroIlyo cpeay?

4. Yto Takoe BPEMEHHO JOMYCTUMBbIE KOHIICHTPAIIUH?

5. Uro Takoe ITJK?

6. OxapakTepu3yiiTe OCOOCHHOCTH HOPMHPOBAHHS 3arpsI3HSIONIMNX BEIISCTB B
BO3JIyXE€.

7. OxapakTtepu3yiiTe OCOOCHHOCTH HOPMHUPOBAHUS 3arpsi3HSAIONIMX BEUIECTB B
BOJIHBIX 00BEKTAX.

8. OxapakTepusyiTe OCOOEHHOCTH HOPMHUPOBAHUS 3arps3HSIONIMX BEIIECTB B
MIOYBE.

9. Kakme cymecTByrOT CIOCOOBI OYMCTKH Ta30BBIX BBIOPOCOB B aTMochepy?
[IpuBenute nx kinaccudukanuio. OxapakTepusynTe KaKIbli crocoo.

10. Kakwme cymecTBylOT cHocoObl OYHMCTKH BBIOpOCOB B ruapochepy?
[TpuBenure ux kinaccupukanuto. OxapakTepu3ynTe Kaxxaplid crnocoo.

11. Kakue cymiecTByrOT CHOCOObI OYUCTKH BBIOPOCOB B JHTOChEpy?
[IpuBenute ux knaccugukanuro. OxapakTepusynuTe KaxkIplii crnocoo.

12.  OcHOBHBIC METOJBI 3AIIMTHI MPOU3BOACTBEHHOTO MEPCOHATA U HACEICHHUS
OT BO3MOYKHBIX IOCJIEICTBUM aBapHIA

13. OcHOBBI TPOBENEHUS MEPOMPHUITHIA IO COONIONEHNE HKOJIOTHYECKOM
0€30MacHOCTH MPOBOJIUMBIX padoT



[ToBbILLIEHHBIN YPOBEHB

1. Temy «Knaccudukarys CTOYHBIX BOJI M TMPUHIIAI UX OYUCTKW» MPEIACTABUTH B
BUJIE ITPE3EHTALUU.

2. Temy «IlepepaboTka TBEpABIX OTXOJOB; 3aXOPOHEHHUE)» TPEJCTABUTH B BHUJE
MPE3CHTALUN.

Cnucok JiuTeparypbl, peKOMEHIyeMblii K HCI0JIb30BAHMIO 110 IaHHOH TeMe
OcHoBHasi IuTEpaTypa:
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13-e uzn. - PoctoB H//] : ®denukc, 2004. - 602 c. - (Bricmee odpazoBanue). - bubmuorp.: c. 602.
2. Opinos JI.C. Dxonorus u oxpana Ouochepsl Ipu XUMHUUECKOM 3arps3HeHUH: Y4yeOHoe nocodue

s By30B/ JI.LK.CagoBaukoBa,.H.Jlo3anoBckas. - 2-e, mepepad. u gom. - M.:Beicmr. mkona,2002. -
334 c.: nn. - 320-322
JlomoJiHUTeIbHAS JINTEpaTypa:
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OLCHKHU COCTOAHHUA S9KOCUCTEM U SKOJIOTHYCCKOTO HOPMUPOBAHU S>>

IIpakTuyeckoe 3ansitue 8. KOHTPoIb KauecTBa OKPY:KaIOIIeil cpeabl.
IIpupoao3amuTHbIE MEPONIPUATHSA. IKOJOTHIECKHIT MOHUTOPHHT.
IKOJOrHYeCKHE U MPABOBbIE ACNEKTHI PAIMOHAJIBLHOT0 NPUPOAOIOJIb30BAHMS.
MexayHapoaHoe COTPYAHNYECTBO B 00/1aCTH 3aIIMTHI OKPYKAKOLIEH Cpeabl

Hean 3anaTnsi: O3HAKOMUTHCS CO CTPYKTYPOIl SKOJOTMUYECKOTO MOHUTOPUHTA
U paccMOTPETh 3aJjauu, PElIaeMble Ha KaXJOM OTIEJIbHOM YpoBHe. PaccMmorpersb
MOHATHE NPUPOJONOIB30BAHUE W  OpPraHU3allMyd  3aHUMAIOIIMECS  3alllUTOU
OKPYXaroIIEn CpeIbl


https://openedu.ru/
http://ecograde.bio.msu.ru/

3HaHUs U YMeHMs, TpUoOpeTaeMble CTYJA€HTOM B pe3yJibTaTe 0CBOEHHSA
TeMBbI

3HaTh: OCHOBHBIE METO/IbI 3AILUTHI IPOU3BOJICTBEHHOI'O NIEPCOHAIA U HACEIEHUS OT
BO3MOKHBIX ITOCJIEACTBAN aBapUM; OCHOBBI IIPOBEACHUS MEPOIIPUATHH 110
COOJII0ICHHE HKOJIOTUYECKOM 0€30acCHOCTH MPOBOIUMBIX PadoT
YMeTh: HCN0IB30BaTh OCHOBHBIE METObI 3AILUTHI IPOU3BOICTBEHHOTO IIEPCOHANIA U
HACEJIEHUsI OT BO3MOXHBIX ITOCJIEICTBUIM aBapHii; KOHTPOIMPOBATh COOJIIO/IEHUE
AKOJIOTHYECKON O€30MacCHOCTH MPOBOJUMBIX padOT

HaumeHnoBanue (opmupyemMbIX KOMIETeHIUH

Nnupexc DopMyIMPOBKA:

OK-9 TOTOBHOCTBIO MOJI30BATHCSI OCHOBHBIMU METOJaMH 3aIIUTHI
IPOM3BOJCTBEHHOIO MEPCOHAA U HACEJIEHHUSI OT BO3ZMOYKHBIX
NOCJIEACTBUM aBapuil, KaTacTpod, CTUXUUHBIX OeICTBUI

[IK -14 YMEHHUEM IIPOBOJIUTH MEPOTIPUSITHS 110 TPOPUITAKTUKE
IIPOM3BOJICTBEHHOTO TpaBMaTH3Ma U MPOPEeCCHOHATBHBIX
3a00JIeBaHU, KOHTPOJIUPOBATH COOIIOICHHIE SKOIOTHIECKON
0€301acHOCTH MPOBOJUMBIX pabOT

AKTyaJIbHOCTh MOHHUTOPHMHTA OKPY’KalolIed Cpeabl 3aKI4yaeTcs B TOM, UTO
yAaeTCsl CBOEBPEMEHHO BBISBUTH OCHOBHBIE MPOOJIEMBI, CBSI3aHHBIC C HAPYIICHUEM
sKojorudeckoro Oamanca. Jlns d9ero HEOOXOOUMO TPOBOJIWUTH  PAa3TMYHBIC
WCCJICIOBAHMS, CBSI3AHHBIE C IKOJIOTHEH.

Bce mpupomooxpaHHble MEpONPHUSATHS HMMEIOT Ha3HAYeHUWE HE  TOJBKO
KOHTPOJIMPOBATh COCTOSIHUE OKPYXKAIOMIEH Cpenbl, HO U BBIABISATH CJIEIBI
3arpsi3HEHHS, B 3TOM M 3aKJIIOYACTCS aKTyalbHOCTh MOHUTOPWHTA OKPYKAIOIICH
cpenbl. OOHOBPEMEHHO C OSTUM MPOU3BOJIUTCSA TIOUCK TYyTEH [JIsi yCTPaHCHUS
MOCJIEACTBUSA 3arpsi3sHEHUMN. J[J11 3TOro MPOBOAATCS pa3IudHbIE UCCIETOBAHUS, B TOM
YHUCJIE U C UCIMOJIb30BaHUEM JJTA00PATOPHOTO 00OPYAOBAHUS.

AKTYQJbHOCTh TeMBbI ONIPEACISIETCS MPOTUBOPEUYHUEM MEXAY YBEIUYECHUEM
MaciliTaboB  HCIHOJIb30BAaHHUS TPUPOJHBIX PECYpPCOB, POCTOM OOIIECTBEHHBIX
MOTPEOHOCTEN B 00ECIIEYECHUN PAIIMOHAIBHOTO MPUPOAOIIOIB30BAHUS U CTEIEHBIO
MIPABOBOTO PETYJIUPOBAHUS OTHOIICHUM MO HMCIOJB30BAHUIO M OXpaHE MPUPOIHBIX
OOBEKTOB, a TaKX e MPAKTUKOM MpaBONPUMEHEHHUs B 3TOM cdepe. B oriamume ot
MHOTHX JPYTHX  BOMPOCOB TIPABOBOTO  PETYJUPOBAHUS  OTHOIIECHUW  TIO
MIPUPOIOTIOTH30BAHHUIO, npoOnema paIrMoOHAIBHOTO MIPUPOIOTIOTH30BAHUS
paccMaTpUBaeTCs MPAKTUYECKH BO BCEX HOPMATHUBHBIX MPABOBBIX aKTaX B 00JaCTH
HKOJIOTHYECKOTO TpaBa. boriee Toro, B mociemnnue rofsl B Poccum mpeanmpuHSTHI
HEOOXOJIMMBIE MEpHl 110 BOCIOJHEHHIO 3aKOHOJATEIBHBIX IPOOEIOB B cdepe
MIPUPOIOTIOIB30BAHUSI, TIPUHST PSAJI HOPMATUBHBIX MPABOBBIX aKTOB, HAIPABICHHBIM
Ha oO0ecCIeYeHUEe PalMOHAIBHOTO IPHUPOIOTOIB30BAHUSA M OXPaHbl OKPYKAFOIICH
CpeIbl, IIOATOTOBJICH P/ 3aKOHOIIPOCKTOB.

Teopernueckast 4acTb



IKon02udecKull. MOHUmMoOpuH2 — 3TO KOMIUIEKCHAs, LIEJICHAIIPABIICHHAs! CUCTEMA
HaOIIOAEHUI, OLUEHKH W MPOTrHO3a M3MEHEHHMI COCTOSIHUS OKPYXAIoLIEW Cpensbl,
BbI3BAHHBIMM ~AHTPONOTCHHBIMU TMPUYMHAMH, T[O3BOJISIONIYI0 IPOTHO3UPOBATH
Pa3BUTHE 3TUX U3MEHEHHUM.

B 3aBucumoctH OT MacmTaboB NPOM3BOJUMBIX HAOMIOACHUNA pPa3IUyaioT
CJIEYIONTME BHJIBI AKOJOTHYECKOTO MOHUTOPHHTA: TJ00aNbHBIN; PErHMOHATLHBIMN,
JIOKAQJIbHBIU.

B 3aBucuMocTH OT TPUMEHSEMBIX CpPEICTB HAOMIOECHWS: HA3€MHBIN TNt
MOHUTOPUHT; aBUALIMOHHBIN JIETKOMOTOPHBIN; ABUALMOHHBIA; KOCMUYECKUH.

Lenp r17100aNbHOTO MOHHUTOPUHTA — YCTAHOBJIEHUE KOHTPOJBHOIO YPOBHS
3arpA3HSAIONIMX ~ BEIIECTB, CO3[JaHHE CHUCTEMBl PAHHETO  MNPEAyNPEKICHUS
HKOJIOTUYECKON KaTacTpo(dbl, ycTaHOBJIEHHWE (OHOBBIX YpPOBHEW [JIsi OCHOBHBIX
HKOCUCTEM, U3YYEHHE OUOT€OXUMUYECKUX ITUKIIOB.

3agayaMy PErMOHANBHOTO AKOJOTHYECKOTO MOHMTOPUHIA SIBJISIIOTCS: KOHTPOJIb
HaJT (POHOBBIMU 3arps3HEHUSMU; HAOJIOJICHHUE, OILICHKA, MPOTHO3 TPaHCTPAHUYHBIX
IIEPEHOCOB BPEAHBIX BEIISCTB; (OPMHpPOBAHUE paclpe/ieieHHOW Oa3bl JaHHBIX 00
HKOJIOTMYECKOI 0OCTaHOBKE B PETHOHE.

bBuounoukayus — 3T0 OlleHKa KavyecTBa OKPYKAIOIIEH Cpelibl 0 OOUTAIOIINM B
HEW opraHu3Mam. /[ ydyeta U3MEHEHUM CPEAbl COCTABISAIOT CIECLMAIbHBIC CITUCKU
WHJIUKATOPHBIX OPTaHU3MOB.

buomecmuposanue — MeTO ONpEENEHNs] CTENIEHH TOKCUYHOCTH BO3JEUCTBUS
TeX (U3NYECKUX, XUMHUYECKUX M OHOJOTMYeCKUX (HAKTOPOB CpEelbl, KOTOpbIC
ITOTEHIHAIBHO OIACHBI JUIS ’KUBBIX OPraHU3MOB B JKOCHCTEMAX.

Ilpupoono-mexnocennas cucmema — 3TO COBOKYIHOCTb B3aWMOJEHCTBYIOIIUX
TEXHUYECKUX COOPYKEHUN U MPUPOTHOU CPEIbI.

C wenpro oOecrieueHusi OXpaHbl OKpy»Karwlied cpeasl B PO paszpaborana u
OpUHATa  CHUCTEMa  3aKOHOB,  PETYIUPYIOUIMX  ACSITeNbHOCTH B cdepe
IPUPOIOIIOIB30BAHUS.

B Hacrosiee BpeMsi B OCHOBE IPUPOJOOXPAHHOTO 3aKOHOJATEIBCTBA JIEKUT
Konctutynus P®. B Heil nponucaHo, 4TO KaXAblii KMEET MPaBoO Ha OJaronpusTHYIO
OKPYXAIOIIyl0 Cpely, JOCTOBEpHYI0 HMHGPOPMAIMI0O O €€ COCTOSHMM U Ha
BO3MeEIlleHUE  ymiep0a, MPUYMHEHHOTO €ro  3/I0POBbI0 WM HUMYIIECTBY
AKOJIOTMYECKUM MPABOHAPYILLICHUEM.

OCHOBHBIM MPUPOJTOOXPAHHBIM 3aKOHOM P® sBnsiercs PenepanbHbIil 3aKOH OT
10.01. 2002 r. Ne7-@3 «O06 oxpaHe OKpyKaroLIeil Cpeb».

[Ipu OOH pemennem KoHbEpeHIMM ObLIA  CO3/laHA  OpTaHMU3AINS,
KOOPAUHUPYIOLIAsl BCE BHUIBI IPUPOJOOXPAHHOU JEATEIBHOCTH BCEX T'OCYHAPCTB —
st0 FOHECKO (Opranmzamus OOwveaunénubix Hammit mo oOpas3oBanus, HaykH,
kynbTyphl). Kpome KOHECKO, rmobanbHBIMEH BOTpOCAMU OXPaHBI OKPYKAFOIICH
Ccpeabl 3aHUMAIOTCS CIEAYIOIME OpraHu3aluu: MeXIyHapOIHBIA COK3 OXpPaHbI
npupojibl U npupoHbIX pecypcoB (MCOII), yupexnéunniii B 1948 r. B Hero Bxoaut
oonee 100 ctpan, B T.4u. u Poccus; BcemupHnas opranuzarus 31paBOOXpaHCHHUS —
BO3; MexnyHapoiHoe areHTCTBO 1o aToMHOM sHeprun (MAT'ATO)



Bonpocsl u 3a1anus
ba3oBblli ypOBEHB

1. CucremMa 3KOJIOrMYECKOTO MOHHUTOPHHra. JIOKaJbHBINA, pPErHOHABHBIN,
HAI[MOHAJIBHBIA M TJIOOANBHBIA YPOBHH HKOJIOTMYECKOTO MOHHUTOPHHIA, HUX
LU U 33]Ja4H.
2. MeTozbl U cpeACTBa HKOJIOTMUECKOI0 MOHUTOPUHTA: aHAJTUTHUYECKUE METOIBL,
METO/Ibl OMOMHIUKAITUU U OMOTECTUPOBAHHUS.
3. DKOJIOTMYeCKOe MPOTHO3UPOBAHUE.
4. TlpupomoOXpaHHOE  3aKOHOAATEThCTBO  KAaK  OCHOBA  PAIlMOHAIBHOTO
MPUPOIOTIONH30BAHUSI.
[TpupomopecypcHOe 3aKOHOIATENBCTRO.
[TpupomooxpaHHOE 3aKOHOIATENBCTRO.
DKoNornyecKast SKCepTu3a.
DKOJOrM4eCKUM MacnopT NPeaIpUsTHUs.
MexyHapoaHOe COTPYAHUYECTBO B 00JIaCTH 3aIUThI Orochepsl.

©oNo O

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCIO0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHasi IuTEpaTypa:

1. KopoOkwuHn, B. 1. Dxonorus : [yae6nuk] mis By3oB / B. U. KopoOkwun, JI. B. [lepenenbckuii. -
13-e uzn. - PoctoB H/]] : ®denukc, 2004. - 602 c. - (Bricmee odpazoBanue). - bubmuorp.: c. 602.
2. Opinos JI.C. Dxonorus u oxpana Ouochepsl Ipu XUMHUUECKOM 3arps3HeHUH: Y4yeOHoe nocodue
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334 c.: nn. - 320-322
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2 bpatunkoBa, U. I'. ®U3uKo-xuMHU4ecKre OCHOBBI MHXEHEPHOU IKOJIOTHH yueOHoe mocodue / 1.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcUTET Apyk0bl Hapoaos, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.
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MuHHCTEpCTBO HAYKH U BBICIIEro oopazoBanus Poccuiickoit denepannu
denepanbHOE rocy1apCTBEHHOE ABTOHOMHOE 00Pa30BaTENbHOE YUPEXKICHUE
BBICIIETO 00pa30BaHUs
«CEBEPO-KABKA3CKUI1 ®EJIEPAJIBHBIA YHUBEPCUTET»
HeBuHHOMBICCKHIA TeXHONMOTHYECKHA HHCTUTYT (punman) CKOY

METO/HYECKHE YKA3AHUA
10 BBITTOJIHEHHIO JTAOOPAaTOPHBIX padoT
MO TUCHUILIAHE «DKOJIOTHS
ISl CTY/IGHTOB OYHOW (hOPMBI O0YUEHUs HANPaBJICHUS TOATOTOBKU
15.03.02 TexHomorn4ecKrue MaIIuHbl 1 000PYTI0BaHHE

Hesuunomsicck 2021



Metoandeckue ykazanus pa3padoTadsl B cooTBeTcTBUH ¢ TpeboBarusmMu @I'OC BO u paboueit
nporpamMmsbl JUCIHUTIIIMHBI «Dxomorusa». YKa3zaHus npeaHa3Ha4YCHbI OJId CTYACHTOB OYHOH
dbopmbl 00ydeHus1, HarpaBiaeHUs ToAr0ToBKU 15.03.02 TexHoMOrMYecKrue MalIuHbI U
obopynoBaHue

Cocmasumenu K.C. Cvinko, cm. npenooasamernt.



Conep:xkanue
BBenenue
Tema 1. OcHOBBI 00111€#i DKOJOIHH
JlabopaTopHasi padora 1. JKoJ0ru4ecKkne UccjaeI0BAHNs BO3AyXa
Omnpbit 1. JleficTBHE KUCIOTHOTO 3arpsi3HEHUS BO3yXa Ha paCTCHUS
OmnbiT 2. BiusHue 3arpsa3HeHus Bo3ayxa aMMHUaKOM Ha PACTEHHS
JlaGoparopHasi padoTa 2. IK0J0rH4ecKue UCCae10BaHUs BOAbI
Omnsit 1. Habmonenue 3a coctaBoM aTMOC(HEPHBIX OCAIKOB
OmnpbiT 2. OnipeneneHrue opraHoJIeNTHYECKUX MOKa3aTelel KauecTBa BOJIbI
Omnpit 3. OuncTKa BOJBI OT 3arps3HEHUN
Tema 2. OcHOBBI NPUKJIATHON IKOJOTHH
JlabopaTopHasi padora 3. OueHka yCBOCHUS TAKeJbIX METAJIOB U3 MOYBbI OBOIHBIMH
KYJbTYpaMH
JlaboparopHasi padora 4. AfCOpPOIIHOHHAS OYUCTKA NMTHEBOH M CTOYHOM BO/IbI

1
1
14
19
22
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30



BBenenue

Pemenne skosornyeckux mpobieM B COBPEMEHHOM MHUPE HEBO3MOXKHO 0O€3 MOHMMaHUS
OOBEKTHBHBIX 3aKOHOB DPa3BUTHUSA HPUPOABI M 0OIIecTBA. «DKOJIOTUS» H3Y4aeT STH 3aKOHBI,
KOTOPBIE JAIOT KJIIOY K YIPABICHUIO B 00IaCTH OXpaHbl OKPYXkKaro LIECH Cpeibl.

JucuumuimHa «KOJIOTHsD» OTHOCUTCS K JUCHUIUIMHE 06a30Boii yactu. OHa HarpaBiieHa Ha
dbopMHupoBaHHE OOMICKYJBTYPHBIX W TPO(PECCHOHAIBHBIX KOMIETEHIIMA OOYy4alolmuXcs B
npoliecce BBIOIHEeHUs padboT, onpeaeneHHbx @I'OC BO.

Mertonnyeckue yka3aHusi COCTABICHbI HAa COBPEMEHHOM HAy4HOM YpPOBHE M PACCUUTaHbl Ha
CTYZACHTOB, 1o HanpasieHuto 15.03.02 TexHomaornyeckre MaliviHbl 1 000pyAOBaHHE.

ITocnenoBarenbHOCTh JIAOOPATOPHBIX PAOOT COOTBETCTBYET JIOTMYECKOH CTPYKType ee
npoxoxaeHus. llpeanmaraemple MeTOAMYECKHE YKa3aHHUA COAEpXKAT MaTepual, KOTOPBIH
PEKOMEHAYETCsI UCIIOIb30BATh CTYAEHTaM IIPH OCYILECTBIEHUH JIAOOPATOPHBIX padoT.



Tema 1. OcHOBBI 00111€H IKOJIOTHH
JlaGopaTropHas padora 1. JkoJ0ru4ecKue ucciaea0BaHus BO3AyXa

Omnpbit 1. JleficTBHE KUCIOTHOTO 3arpsi3HEHUS BO3yXa HA pAaCTCHUS

[lens pabotel: I[IpowsmrocTpupoBaTh HEraTMBHOE BIIMSHUE KHUCJIOTHOTO 3arpsi3HEHUs
BO3J/lyXa Ha pacTEHUE.
Dopmupyemble KOMIETEHIIUN WU UX YaCTHU:

Kon dopmyIHpoBKa

OK-9 TOTOBHOCTBIO ITOJIb30BATHCSI OCHOBHBIMU METOJIaMH 3aIHUTHI IIPOU3BOJICTBEHHOTO
MepCOHANIa U HACEJIEHUsI OT BO3MOXKHBIX MOCIIECCTBUHN aBapuii, KaTacTpod,
CTUXUNHBIX O€ICTBUI

I[IK -14  |ymeHueM MpOBOAWTH MEPOIIPUATHS 11O TPO(PIITAKTHKE MPOU3BOICTBEHHOTO
TpaBMaTU3Ma 1 MPO(eCCHOHATBFHBIX 3a00JI€BaHH, KOHTPOJIMPOBATH COOJI0ICHHE
AKOJIOTUYECKON O€30MaCHOCTH MPOBOAUMBIX PabOT

TeopeTuyeckas 4acTb

Bonbmioli Bpen oOkpyxaromied cpeae HaHOCSAT pPa3IMYHble HCTOUYHUKU Ta3000pa3HBbIX
BBIOPOCOB (MPOMBIIIJICHHBIE MPEANPHUATHS, TPAHCIOPT, MOXKaphI), «Omarogaps» KOTOPHIM B
aTMocdepy MmormajaaeT 3HaYUTeIbHOES KOJIMYECTBO BpenHbIx BemiecTB (okcuaoB cepsl (1) u (111),
okcunoB azota (Il) u (IV), cepoBonopona, okcugor yriepoaa (1) u (IV) u ap.). Otu BemecTra
MOTJIONIAIOTCS aTMOC(HEPHBIMU OCaJKaMH, KOTOPHIE BBINMAJAIOT HA 3EMIIIO B BHJIE «KHCIOTHBIX)
noxaerd mnum cHera. [log BO3AEHCTBHEM KHUCIOTHBIX OCAJKOB JIEPEBbS JIETYE MOPAKAKOTCS
BPEIAUTEIISIMU, HM3MEHSIETCS XUMHUYECKHA COCTaB IMOYB M IMOYBEHHBIX MHKpPOOPTaHW3MOB. B
NEPBYI0 OuYepelb KHUCIOTHBIE OCaJKU MOpa)XaroT JIMCThS W JIpyrMe BereTaTHUBHBIE YacTu
pactenmii. [lopaxxeHwe TUCTHEB TPEMATCTBYET HOPMAJIbHOMY TIPOTEKAHUIO MPOIECCOB
dboTocuHTE3A.

O6opynoBaHue U MaTePUAJIBI

. Kon6wr Ha 500 M1 ¢ mpoOkamu — 2 1IT;
. Crakad Ha 250 MJI ¢ BOJIOH;
. Hunuuap mepHsbIil Ha 250 Mit;
. 3eJIeHble JUCThs WK TTOOETH pacTeHUH;
.Cepal-2rT;
. Cynboun xenesa (1) 3-5 r;
. KonuentpupoBanHas cosisiHasi KUCIIOTA.

Yka3anus o TexHuKe 0e30MaCHOCTH
Hcnonb3yeMble TpH BBIIIOJHEHUM aHajdn3a pacTBOPbI, PEAKTHB, IMOCyJa U Jpyrue
COCTaBHBIE YACTHU KOMILIEKTA JIOJKHBI OBITh IPEABAPUTEIHLHO OCMOTPEHBI.

[Ipu ocMoTpe mpOBEPSIOT:

1. I[1en0CTHOCTh M TEPMETHUUHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OTcyTCcTBHE MOBPEXKACHUN MEPHOM MOCY b, MPOOUPOK, KOHTPOIBHBIX KA | T.IL.;

3. CootBeTcTBHE BBIOPAHHOTO Ul WCHOJB30BAHUS PEaKTHUBA (pacTBOpa) WM TOCYJbI
TpeOOBaHUSM METOJMKH aHalu3a, T.€. HAJIMYME XOPOIIO U OAHO3HAYHO UYUTAEMOW ITUKETKH,
METOK Ha MEPHOMU MOCYJE U T.II.

[Tocne mpoBeneHusi aHajanM3a MEpPHbIE CKIISIHKM W THIIETKH CIEAYeT MPOMBITh YUCTON
BOJIOM, CKJIITHKM C PacTBOpPaMU HEOOXOAMMO TePMETHYHO 3aKpPbITh U YIOXKUTh B MecTa I UX
XpaHEHUS.

Bxopnsmue B cOCTaB KOMIUIEKTa PEAKTHBBI M€PMETHYHO YIIAKOBAaHBI BO (DIIAaKOHBI M He
MPEJCTaBISIIOT OMAacCHOCTH TpU XpaHEHUH. XOTh KOMIUIEKT HE COAEPKHUT SIOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BEIIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU O€30MacCHOCTH, NPEIYCMOTPEHHBIMH JJisi paboT B XUMHYECKOMH
naboparopuu. B wactHocTH, ipu paboTe B 1abopaTopun HE JOMYCTUMO:

1. [Tomananue XMMUKAaTOB ¥ paCTBOPOB Ha CIU3UCTHIE 000IOUYKH, KOKY, OJCKIY;
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2. llpunstue nuiy (MUTHA);

3. Bapixanue Bo3ayxa U XUMHUKAaTOB, 0OCOOCHHO UMEIOIINUX PE3KUH 3arax U HaXOJALIUXCS B
MEJIKOKPHUCTANIMYECKOM COCTOSIHUU (00Pa3yIONIUX MMbLTH);

4. Tlpu paboTte CO CTEKISSHHBIMH H3JCIHSIMH W TIOCYJ0M HEO0OXOAMMO COOJII0IATh
OCTOPOKHOCTh BO U30€KaHHE MOPE30B.

[Ipy npoBeaeHMHM OSKCIEPUMEHTOB 10 MOJEIMPOBAHUIO  3arpsi3HEHUN  BO3ayxa
IPEIYCMOTPEHO HCIIOJIb30BAaHUE KOHIICHTPHUPOBAHHBIX M pa30aBlICHHBIX KHCIOT — CEPHOM,
COJISSHOM, a30THOM, MypaBbUHON. MOTyT NMpEACTaBIATh ONMACHOCTH JJIS 3J0POBbs U HEOOJBIIINE
KOJIMYECTBA Ta30B, MOJyyaeMble B Xo0Je paboThl (Hampumep, xjopa, okcuaa cepsl (IV) u ap.).
[ToBBILIIEHHYIO OMACHOCTh MPEACTABISAIOT KpENKUe U KOHIIEHTPUPOBAHHBIE MHUHEpaIbHbIC
KHCTIOTHI, a TAK)XK€ MypaBbUHAs KUCJIOTa, 00JIa/1al0Ue CHIIBHBIM Pa3beIalonuM ACHCTBHEM MTPU
MOTAJaHUU Ha CIU3UCThIe 000JIOUKH, KOKHBIE OKPOBBI, OJEXKy, 00yBb, 000pyZ0OBaHUE U T.II
[Ipu momagaHuM KUCIOT HAa KOXKY HEOOXOAUMO OBICTPO MPOMOKHYTH PACTBOP JTFOOBIM TaAMIOHOM
(canderkoii, BETOMIBIO | T.II.), MECTO TIOTIQJAaHUSI OOUJILHO MPOMBITH CTPYEH BOJBI U BBIMBITH C
MBLIOM.

Oco0eHHO omacHbl KUCIOTHI MpU MOMAJaHUU B TJa3a. B 3ToM ciydae riasa HE0OX0AUMO

HEMEJICHHO 00UITBEHO IIPOMBITh HE CUJIBHOU CTpyeu BOJIbI, 3aTeM
2%-HBIM BOJHBIM PaCTBOPOM COJIbI K CPOYHO OOPATUTHCS K Bpady-CIHEITUATHCTY.
3amanusa

1. [TpuroTtoBneHNe KUCIOTHBIX TA30B U 3aNIOJTHEHHE UMHU KOJIO.

JIJis. IpUTOTOBJICHUS Ta30B, WCIOJB3YEMBIX B OIBITE JAJISi MOJACITUPOBAHUS BO3ICHCTBUS
KHUCJIOTHBIX OCA/IKOB Ha pacTeHHusi (CEPHUCTOTO ra3a U CEepOBOAOPOJA), UCIOJIB3YIOTCS METOIbI
npenapaTuBHOro noiydyeHus. KonObl mepen 3anodHEeHHEM HEOOXOJUMO TIIATEIbHO BBICYLIHUTD.
3anbuieHHe KOO MTPOMCXOOUT HEMOCPEJICTBEHHO MpH TMONydYeHHHu Tra3oB. HecmoTps Ha
HEeOOoJIbIIINE KOJMYECTBA MOJMyYaeMbIX Ta3oB, pabOThI MO 3aMOJHEHUI0 UMU KOO HEOO0XOIUMO
MIPOBOAMTD B BBITSHKHOM HIKaQy.

Cepuuctsiii ra3 (oxcun cepwl (IV), SO,) monydator cxuranueMm 1-2 T 3JeMEHTapHOM
Cephl, OMYIICHHOW B KOJOy B JIOKKE Ha TMPOBOJOKE JIOCTaTOYHOW ummHBL [lomyueHue
CEpHUCTOTO ra3a MPOTEKAEeT 110 PEaKIuu:

S+0,=S80;1 (1.1)

Jlyist 3amoHeHus KOJObI CEPHUCTHIM Ta30M JOCTATOYHO TOPEHHS cephbl B TeueHHe 3-5
MUHYT.

CepoBoaopona (cynbdun BOZIOpO/A, H,S) MOJIYy4aroT B3aUMOJIeCTBUEM
KOHIICHTPUPOBAHHOW COJISTHOM KHCIIOTBI C M30BITKOM cynbduma xene3a (Il) mpu xomHaTHOM
TeMIeparype:

FeS + 2HCI = H,S1 + FeCl, (1.2)

Jns 3amosiHeHHsT KOJIOBI CepOBOJOPOAOM HCHOJIB3YIOT HeOoibmol (uakon (Orokc,
CTaKaHYMK), UMEIOIIUN TUaMeTp, MO3BOJIAIOMNN OMYyCKaTh €ro B KOOy M M3BJIEKaTh 0OpaTHO.
Bo ¢nakon nomemaror 3-5 1 cymbdupa xenmeza (Il), mpukambIBalOT HECKOJBKO Kareib
KOHIICHTPUPOBAHHOW COJITHOM KHCIIOTHI (Ha4MHAeTCs OypHOE BBIICICHHUE CEPOBOJOpOAA) M
Cpasy ke OIyCKaroT (pIrakoH KakKUM-IH00 crocoOoM (Hampumep, MpHUBs3aB Ha HUTKE) B KOJIOY.
®dakoH BBIAEPKUBAIOT B KOJIOE 3-5 MUHYT 10 3aBEpIICHUS BBIICICHUS CEPOBOAOPOJA, TOCIE
Yero M3BJICKAIOT U3 KOJIOBI.

3anojHeHHbIE Ta3aMH KOJIOBI HEOOXOAMMO TUIOTHO 3aKPBITh MPOOKaMH WM (OJIBTOM.
CpoK TroJHOCTH 3alOJHEHHBIX TaKUM 00pa3oM KoOJO JUIs TMPOBEICHUS OIbBITa COCTaBISET
HECKOJIBKO YacoB.

Kon651, 3amonHeHHbIe Ta3aMU U TIOTHO 3aKPBIThIEe, HE00X0IMMO poHyMepoBaTh. Konosl
Ne 1 3anonHeHa cepHUCTBIM razoM; kosiba Ne 2 — cepoBogopoiom (Pucynoxk 1).
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Pucynox 1. [IponymepoBaHHbI€ KOJOBI, 3aMIOJTHEHHBIC Ta3aMH

2. B xaxnmyio konOy BHecuTe 4YacTh pacTeHus. Ormeparyio MPOBOAWTE CIEAYIOUIIM
00pa3oM: MOOYEepeTHO OTKPHIBAUTE MPOOKKM KOJO, OBICTPO OMYCTUT B HHUX IMOOETH WU
OTJeNbHBIC JIUCThS M BHOBb 3akpoiiTe mpoOkamu. He HakmoHsiitech mepex kojabamMu U He

BJIBIXaTE€ HaXO/ISIIMECs B HUX ra3bl. HabmromaiTe, 4To MPOUCXOIUT C pAaCTCHUSIMH.
3. Tak e oCTOpOXHO (HE BIBbIXas ra3) Moo4YepeaHo BIEHTe B Kaxayro konoy mo 100 mu
BOJIbI. BRICTpO 3aKkpoiiTe K0a0bI MpoOKaMu. BeTpsxHUTE KaKIyr0 KOOy, 9YTOOBI pacTeHHs ObLTH
CMOYEHBI 00pa30BaBIIMMHICS KHCIOTaMU. BHOBL HaOmromaiiTe 3a pacteHusIMU. OTMETBTE, Yepes

KaKoOW MPOMEXYTOK BPEMEHH C PACTEHUSIMU IPOUCXOSAT BUIUMbIE H3MEHEHHUS.

Conep:xkanue oTyera
PesynbraTsl HaGmOEHUH 0OPMIISAIOT B BUIE TAOIULIB 1.
Ta6muma 1. Pe3ynbpTaThl SKCIEpHMEHTA

No I'a3, M3MeHnenus, npoucxoasiume ¢ paCTCHUEM
KonObl | Haxomsmmiicss B | [Tocme BHecenws | [Tocime  BosaeiicTust | Bpems
KoJy10e pacTeHus B KOJIOY | KUCJIOTHOTO JOKIs HaOJIIOIeHUS
W3MEHEHHUH
1 CepHucteii a3
(SO2)
2 CepoBoaopon
(H2S)

Ha ocHOBaHuU NOTy4eHHBIX PE3yIbTATOB CAENANWTE BHIBO O BIMSHUM KUCIOTHBIX J0XKAEH
Ha PACTECHHUS.
OmnpbIT 2. BriustHue 3arpsi3HeHUs BO3yXa aMMUAKOM Ha PaCTEHUS

[lenp paboThl: MOPOWLIIOCTPUPOBATH HETATUBHOE BIUSHUE 3arpsi3HEHUS BO3ayXa
aMMHAKOM Ha pacTEeHHUE.
dopmupyemble KOMIETEHIIUN WU UX YaCTHU:

Koz DopmyIHpOBKa

OK-9 TOTOBHOCTBIO ITOJTb30BAThCSI OCHOBHBIMU METOJIaMH 3aIIHUTHI IIPOU3BOJICTBEHHOTO
MepcoHaNa U HACEeJIEHUsI OT BO3MOXKHBIX MOCIIECCTBUHN aBapuid, KaTacTpod,
CTUXUHHBIX O€ICTBUI

I[IK -14  |ymeHueM MPOBOAWTH MEPOIIPHUATHS 11O TPOPIIIAKTHKE MPOU3BOICTBEHHOTO
TpaBMaTH3Ma U MPOPECCHOHATBHBIX 3a00JIeBaHHIA, KOHTPOJIUPOBATH COOIIOICHUE
PKOJIOTUYECKON O€30MaCHOCTH MPOBOAUMBIX PabOT

Teoperuyeckas 4acTb

Ammuak (NH3) mpencraBnsier co0oi OECIBETHBIN ra3 ¢ XapaKTEPHBIM PE3KUM 3allaxom
«HamatelpHOro crnuptay. OH Jerde BO3AyXa M OYEHb XOPOIIO pacTBopsercs B Boje. llpu
BBICOKMX KOHIEeHTpauusx B Bozayxe (0,5% oObema u 0Oojee) aMMUaK CHIBHO pa3lipakaeT
CJIIN3UCTBIC O6OJ’IO‘IKI/I, BBI3BIBACT MMOPAKCHUC I'J1a3 U JAbIXATCIbHBIX HyTefI. HerarusHoe BiusiHUC
3arpsiI3HEHHBIH aMMHMAKOM BO3IyX OKa3blBa€T M Ha PACTEHHUA, BBI3bIBAs XOPOLIO 3aMETHBIE
HN3MCHCHUA B PACTUTCIIBHBIX TKAHAX. Tem He MeHee aMMMUaK, IMpu BHECCHUU €TO B ITIOYBY B BHUJC
BOJIHOTO PAcTBOPA U B XMMHUUYECKU CBS3aHHOM BUJIE, ABISETCS yI0OpPEHUEM.
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O6opynoBaHue U MaTepPUAJIbI

1. Kon6a na 500 mut ¢ mpoOKoi;

2. ®naxoH Ha 20 miI;

3. AMMHadJHas Boaa;

4. OunbTp OyMasKHBINH;

5. [lonmuaTriieH (CkoTY);

6. JIucThs nian moberu TpagaecKaHIINK WK APYroro PaCTCHHSL.

Yxka3aHus 10 TeXHUKe 0e30I1aCHOCTH
Hcnonb3yeMble TpH BBITIOJHEHUW aHAIN3a pPACTBOPHI, PEAKTUB, IMOCyJa W JPyTHE
COCTaBHbIE YAaCTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

IIpu ocmoTpe npoBepAIOT:

1. [1enoCTHOCTh U TEPMETHYHOCTh YIIAKOBKH PACTBOPOB, PEAKTHBOB;

2. OTcyTCcTBHE IOBPEKACHUI MEPHOU TTOCY/IBI, MPOOUPOK, KOHTPOJIBHBIX IIKAJ U T.IL.;

3. CoOTBEeTCTBHE BBIOPAHHOTO I MCIIOJIB30BAHMS PEAKTHBA (pacTBOpa) WIIMA TOCYAbBI
TpeOOBaHUSM METOJMKH aHANU3a, T.€. HAJIMYHE XOPOIIO U OJHO3HAYHO UUTAEMOW ITHUKETKH,
METOK Ha MEpHOM MOCYAE U T.II.

[Tocrne mpoBeneHuss aHamu3a MEpPHBIC CKISHKHA U THIETKH CIEAYeT MPOMBITh YUCTON
BOJIOM, CKJISTHKU C pacTBOpamMH HEOOXOAMMO F€pMETHYHO 3aKPbITh U YJIOKUTh B MeCTa JUIsl X
XPaHCHUS.

Bxonsmme B cocTaB KOMIUIEKTAa PEaKTUBBI T'€PMETHUHO YMAKOBAaHbI BO (PIIAKOHBI M HE
MPEJCTABISIIOT OMACHOCTH TpU XpaHEHUH. XOTh KOMIUIEKT HE COACPKHUT SIOBHUTHIX U
CHWJIbHOJICHCTBYIOIUX BEIIECTB, MPHU paboTe ¢ KOMIUIEKTOM HEOOXOAWMO PYKOBOJICTBOBATHCS
OCHOBHBIMH TIpaBHJIAMU O€30MAaCHOCTH, MPEIYCMOTPEHHBIMH JJisi paboT B XUMHUYECKOH
nabopatopuu. B wactHOCTH, ipu paboTe B 1a00paTOPUN HE JOMYCTUMO:

1. [Tomaanue XUMUKATOB ¥ PAaCTBOPOB HA CITU3UCTHIE 000IOYKH, KOKY, OJCKIY;

2. llpunstre mumy (TUTHA);

3. Bapixanue Bo3ayxa ¥ XUMHUKATOB, 0OCOOCHHO UMEIOIIUX PE3KUI 3arax ¥ HaXOSIIUXCS B
MEIIKOKPHCTALTHYECKOM COCTOSIHHH (00pa3yIOIIUX MbLIb);

4. Tlpu pabore CO CTEKISHHBIMH H3ACTUSAMU H TMOCYJOM HEO0OXOIUMO COOI0IaTh
OCTOPOXKHOCTH BO M30€KaHUE MTOPE30B.

[Ipn npoBeneHWH OJKCIEPUMEHTOB IO MOAEITUPOBAHUIO  3arpsA3HEHUN  BO3IyXa
PEyCMOTPEHO HCIOJb30BaHWE KOHUEHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpPHOM,
COJISTHOHM, a30THOM, MypaBbUHOW. MOT'YT MpeICTaBIATh OMACHOCTh ISl 3/10POBbSl U HEOOJbIINE
KOJIMYECTBA Ta30B, MOJydYaeMble B X0J1€ padoThl (Hampumep, xjopa, okcuna cepol (IV) u mp.).
[ToBBIIIEHHYIO OMACHOCTh TMPEACTABISIOT KPENKHE W KOHIICHTPUPOBAHHBIE MHUHEpaTbHBIC
KHCJIOTHI, a TAK)K€ MypaBbUHAs KUCJIO0Ta, 00Ja/1al01Ue CHIIBHBIM Pa3belaloluM AeHCTBUEM MPU
MOTIaJIAHUU Ha CITU3UCThIC 000JIOYKH, KOKHBIE MTOKPOBBI, OJIEXKy, 00yBb, 000pyOBaHUE U T.II.
[Tpu monagaHuy KUCIOT HAa KOKY HEOOXOAMMO OBICTPO MPOMOKHYTH PACTBOP JHOOBIM TAMIIOHOM
(candeTkoil, BETOMBIO U T.II.), MECTO MOMAIaHMs OOMIEHO MPOMBITH CTPYEW BOJBI M BBIMBITH C
MBLIIOM.

Oco0eHHO omacHBI KHCTIOTHI TPY MOMAJaHUU B TJa3a. B 3ToM ciiydae riiaza HeoOXO0AuMO

HEMEIJICHHO OOMIILHO IPOMBITh HE CHIILHOM cTpyeit BO/IH, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJBI U CPOUHO OOPATUTHCS K Bpayy-CIIEHUAIUCTY.
3aganusa

1. Ha nHO KOJOBI MOJOXHUTE OyMakHBIM (DUIBTP Tak, 4ToObI Kojba He pa3duiach Mpu
MOCJIEYIONIEM OITYCKaHUH B Hee (IIaKoHa.

2. Jluct unm moGer pacTeHHsl 3aKpenuTe BO (DIaKOHE Kak IOKa3aHO Ha PUCYHKE 2.
OCTOpPOXKHO MO CTEHKE MO0 Ha HUTKE OMYCTUTE (hJIAKOH B KOHMYECKYIO KOJIOY.



Pucynok 2. Jluct (mober) 3akperieHHbIi BO IakoHe
3. Buecure B koyi0y 3-4 KariM aMMHAYHOU BOJBI, OBICTPO M TEPMETUYHO 3aKPONTE KOJIOY
pOOKOH.
OmnbIT MPOBEIUTE B HAYAJIE 3aHATHS, PE3YNIbTAT 3aPUKCUPYIHTE B KOHIIE 3aHSTHS.

Conep:xkanue oTyera
Crenaiite BBIBOJI O BIMSHUU 3arpsA3HEHMsSI BO3/lyXa Ha pacTeHUE. 3alUIINTe
ypaBHEHHUE PEAKIIUA 00Pa30BaHUS U3 AMMHAKA IIETIOYHOTO0Y JOMKIS.

KoHTpoJibHBbIE BOPOCHI
1. MexaHu3Mbl BO3IEMCTBUS KUCIIOTHBIX JOK/IEH HA KOMIIOHEHTHI OKPYKalOLIEH Cpeibl.
2. KakoBEI mociieCTBYS BBITAJCHUS KUCIOTHBIX JOXKIEH?
3. Kak M0OXHO CHU3UTh HUHTEHCUBHOCTb KUCIOTHBIX JTOXKEH?
4. B yem 3akiir0o4aroTcsl GPU3NIECKUE TPUIMHBI TAPHUKOBOTO d(pdexra?
5. 'mo6GanbHO M3MEHEHUE KIMMAaTa: MPUIUHBI, MEXaHU3M TpoIiecca, TOCIEACTBHSL.
6. KakoBbl Oynyr mocneactBusi juisi Owocdepbl, ecnu mapHUKOBBIA dhdext Oymer
MPOJIOIKATH YCUITUBATHCS?

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCIO0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 iuTEparypa:

1. KopoOkun, B. . Dxonorus : [yueonuk] nns By3oB / B. U. Kopobxun, JI. B. Ilepeaensckuii. -
13-e m3x. - PoctoB u/]] : ®ennkce, 2004. - 602 c. - (Bricmiee o6pazoBanue). - bubmuorp.: c. 602.
2. Opinos J1.C. Dxonorus 1 oxpaHa ouochepsl Mpyu XUMUYECKOM 3arpsi3HEHUH: Y 4eOHOe

nocobue st By308/ JI.LK.CanoBuukosa,.H.Jlo3anoBckas. - 2-e, nepepad. u gom. - M.:Beicu.
mkoja,2002. - 334 c.: un. - 320-322
JlonoJHUTEbLHAS JINTEpaTypa:

1 CrenanoBckux, A. C. O6mas sxosorus : yaeOonuk st By30B / A. C. CremaHoBcKuX. — M. :
IOHUTU-AAHA, 2012. — 687 ¢c. — ISBN 5-238-00854-6.

2 bparunkosa, U. I'. ®U3MK0-XUMHUYECKHE OCHOBBI HH)KEHEPHOM 3KOJIOTHHU :ydeOHOoe mocodue /
. T'. BpatunkoBa. — M. : Poccuiickuii yHuBepcUTET IpYyKOBI HapoaoB, 2011. — 124 ¢c. —
ISBN 978-5-209-03579-4.

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTeTckas OHOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIUAIMN JIEKTPOHHBIX OHOIHOTEK
y4eOHbIX 3aBenieHnit u opranuzarnuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue
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6 http://ecograde.bio.msu.ru — Madopmarimonnas cucreMa «PyHIaMEHTaIbHBIC TPOOIEMBI

OLCHKU COCTOSAHUA DKOCUCTEM U SKOJIOTMUCCKOTO HOPMUPOBAHU S

JlaGopaTropHasi padoTa 2. IK0JI0rH4ecKHue Uccae10BaHus BOAbI
Omnpit 1. Habmonenue 3a coctaBoM aTMOC(HEPHBIX OCAIKOB

Lenb paboter: 3ydyenue cocraBa aTMOC(EpPHBIX OCAIKOB.
dopmupyeMble KOMIIETEHIIMH WIN UX YaCTH:
Koz DopmyIHpOBKa

OK-9 TOTOBHOCTBIO ITOJIb30BAThCSI OCHOBHBIMU METOJIaMH 3aIIHUTHI IIPOU3BOJICTBEHHOTO
MepcoHaIa U HAaCeJIEHUsI OT BO3MOXKHBIX MOCIIECTBUN aBapuii, KaTacTpod,
CTUXUNHBIX O€ICTBUI

[IK -14  |[ymeHHEM IPOBOJUTH MEPOIPUSATHS 110 NMPO(UIAKTHKE TPOU3BOACTBEHHOTO
TpaBMaTU3Ma U TPO(PECCHOHATIBHBIX 3a00JI€BaHNIA, KOHTPOJIUPOBATH COOJIOICHHE
HKOJIOTUYECKOM 0€30MacHOCTH MPOBOAUMBIX pabOT

Teoperuyeckas 4acTb

KucnoTHOCTh BOIBI OmpeensieTcss 3HaueHUEM BOJIOpOAHOro mokazatens (pH), KoTopsiid
JUISl TIPUPOJIHBIX BOJI OOBIYHO MMeeT 3HadeHus oT 6,5 mo 8,5. M3menenus pH Boawl Bomoema
OOBIYHO MOTYT BBI3BATh 3arpsi3HEHUS BO3AyXa KHUCIOTHBIMH MpHUMECSIMH (OKCHAaMU CEepbl U
azota, okcuaoMm yraepoma (IV) u np.), KOTopble «BBIMBIBAIOTCS» U3 BO3AyXa IOXKIASAMH U
nonagaroT B BojoeM. HM3menenuss pH Moryt BbI3BaTh Takke 3arpsi3HEHHUs] BOJOEMa
INPOMBINUIEHHBIMA CTOYHBIMM BOJAaMH, KOTOpPBIE HE MpOLLIM HeWTpanu3auutoo. KucioTHocTh
MPUPOTHON BOJIBI MOXET OMNPEACNATHCA TaKXKe XapaKTepoM IMOYBOTPYHTOB, NaHAmadTa B
KOTOPOM pacrnojiokeH BogoeM. M3menenune pH npupoHON BOABI CBEPX JOMYCTUMBIX MPEIEIOB
(bomee 8,5 m meHee 6,5) co3maer cpely, HENPUTOIHYIO Jisl CYIIECTBOBAHHS OOJBITMHCTBA
BOJHBIX OPraHU3MOB, O0COOCHHO mpocTeimux. KadecTBo mpupomHOi BOABI B 3HAYUTEIBHOU
CTEIIEHU OIPEIENIACTCS KOHLEHTpAlUel pacTBOPEHHBIX B HEHM MHUHEPAIBHBIX COyied. MOXKHO
BBIJIETIUTH JiBa OOJIBIINX KJIacca MUHEPAJIbHBIX COJICH, KOTOPhIE BCTPEUYAIOTCS B MIPUPOJAHOM BOIE
B 3HAUUTENIbHBIX KOHIeHTpanusx (Tabmuma 3).

OcHOBHO# BKJIaJ B 00IIee coJecoAepKaHue BHOCAT CONMM 1-TO Kiacca, KOTOPBIE CIEAyeT
OTIpe/IeIIATh B MepBYI0 ouepens. Conu 2-To Kiacca Takke He0OXOIUMO YUUTHIBATh MPH OICHKE
KadyecTBa BOJbI, T.K. Ha KaXAyl M3 HUX ycTaHOBJieHO 3HaueHuwe I[IJIK, XoTss oHU BHOCST
HE3HAYUTENbHBIN BKJIAJ B OOIIIEE COIeCOIepKaHue TPUPOTHBIX BOJ.

Tabmuma 3. OcHOBHBIE KOMIOHEHTBI, CO3/AIONIME MUHEPATH3AlUI0 MUTHEBON M MPUPOIHON
BOJIbI

KOMIOHEHTBI MHHEPATBHOTO COCTaBa BOJIBI I[MpenenbHO HOMyCTUMAsT KOHIIEHTPAIIHST
(1AK)
1-i1 KIIACC

1. Katnonsr:

Kansimii (Ca”) 200 mr/n

Harpuii (Na') 200 mr/n

Maruuii (Mg~ 100 mr/n

2. AHHMOHBIL:

I'uapokap6onat (HCO3") 1000 mr/m

Cynsdar (SO47) 500 mr/n

Xnopun (CI7) 350 mr/n

Kapoonar (CO3") 100 mr/n

Hurpat (NO3") 45 mr/n

2-it KIIACC

1. Karnousr:
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Awmmonnit (NH,")

2,5 Mr/n

Kereso obmee (cymma Fe’* u Fe®)

0,3 mr/n

MeTanibl

0,001 mmobp/1

2. AHUOHELI:

®ocoar (PO,

3,5 mr/n

Hutpat (NO3")

0,1 mr/n

B nmepByro ouepeapr HapylWIEHHbIW MUHEpPAJIbHBIM COCTAaB BOJABI CKAa3bIBAETCS HA
KU3ZHEJEATEIIbHOCTH MPOCTEUIIUX (KJIETOYHBIX) OpPraHU3MOB, T.K. PACTBOPEHHBIE COJIU U
OTIpEeNeNIAIOT OOMEH BEIIECTB KIETOK C OKPYXKAIOWIEH CpeIod M SBISIOTCS CTPOUTENIBHBIM
MaTepuaJioM I 3JIEMEHTOB >KMBOM KIETKU. [lOBBIIIEHHAs KOHILIEHTpalus COJIEW B BOJE
naryOHO CKa3bIBaE€TCS HA MUHEPAIBHOM COCTaBE OKPY)KAIOLIEH BOJOEM IOYBHI, BBI3BbIBAs €€
3aCOJIEHUE, KaK B IPOLIECCE BIUTHIBAHUS BOJBI IIOYBOW, TaK M NPU OPOLIEHUU TAKOW BOAOHU
CeNIbCKOXO3SHCTBEHHBIX MoJiei. Mcrounnkamu oOoramieHus: MpupoJHON BOABI MUHEpPAIbHBIMU
COJISIMM, IPUBOJSAIIETO K HAPYIICHUIO TPUPOJHOTO COJIEBOIO PABHOBECHUS B BOJIE, SIBIISFOTCS:
® JIMBHEBBIE U TAJIbIE BOABI C MIOCHITAEMBIX COJIIMU 3UMOM YJIHI] TOPOJIOB U J10pPOT;
® TIOBEPXHOCTHBIE JJOKIEBBIE BOABI C MOJIEH, FA30HOB M1OCJIE IPUMEHEHNS HA HUX MUHEPAJIbHBIX
yIoOpeHuit, a TaKk)Ke TPYHTOBBIE BOIBI;
® HEOYHIIIEHHbIE CTOYHBIE BObI, PACCOJIBI, COpachIBaeMble MPOMBIIIJICHHBIMU MPEANPUATUIMH,
U Jap.

[loBbllIeHHAs KOHILICHTpALMs COJIEM YXYIAIIAeT BKYC IUTBEBOHM  BOJBI.
KOHIIEHTpalUsIX COJIeW, TmpeBblmarommux coorBercTByromme [IJIK, Bona
HENPUTOHOM JUIsl MUThS U UCIIOJIb30BaHUS Ha XO35AHCTBEHHBIE HYKBI.

Ha mpaBUIBHOCTH TOJMYYEHHBIX PE3yJbTATOB aHAJIM30B BIMSET CIIOCOO OTOOpa TPOOHI
BOJIBI M yCIOBUS ee XpaHeHus. [Ipoba nomkHa ObITH OTOOpaHa B YHCTYIO CTEKJISTHHYIO WIH
MJIaCTMACCOBYIO OyThUTh 00beMOoM He MeHee 0,5 11 (B OyThUIH TOJDKHO ocTaThes He Oonee 5-10
MJI BO3]lyXa); MPOOBI CIEAyeT aHATU3UPOBATh B TeUEHHE HECKOJIBKUX YacoB Iociie oToopa J1mubo
XPaHUTh B XOJOINUIIbHUKE.

OueHp ynOOHBIM OOBEKTOM Uil M3YYCHHS MMHEPAJIBHOTO COCTaBa BOJABI SIBISIOTCS
OyTBUTUPOBAaHHbIE IUTHEBBIE M MHUHEpAJIbHbIE BOJbL, HMEIOUINE OSTUKETKH C YyKa3aHHEM
KOHILICHTpALUl PaCTBOPEHHBIX COJICH.

JoxxneBast Boga 0OBIYHO MMEET ClIabOKHUCIbIe CBOMCTBA. [IponcxoauT 3TO, KaK MpaBHIIO,
BCJIEZICTBHE pacTBOpeHHs B Hell auokcuaa yriepoga COz. IIpoGiemMsl, CBS3aHHBIE C KUCIOTHBIM
WIM UIEJIOYHBIM 3arpsi3HeHHeM aTtMoc(hepHOM BOIbI, MPOUCXOASAT 4Yalle BCEro u3-3a
JESATENIbHOCTH YEJIOBEKA.

[IpnurHOM BO3HWKHOBEHUS KHUCJIOTHBIX JOXKIECH SIBISIOTCS MACCOBBIE IMPOMBIIIJIEHHBIE
BeIOpoCH! okcuna cepol (IV) SO, u okcunos azora NOx B atmoctepy. B pesyibrare okucieHus
ATUX BEIIECTB KHUCIOPOJOM BO3JyXa W B3aUMOJACHCTBUSA ¢ aTMOC(HEpPHOUN BIarod MpPOUCXOIUT
obpaszoBanue azoructoii (HNO;), azotnoit (HNOj3), cepuucroit (H,SO3) u ceproit (H2SO4)
KHCJIOT.

[Ipu
CTaHOBUTCS

O6opynoBaHue U MaTepPUAJIbI
Jloxkka;
Hoxuu1er;
[TuaIET;
[Tpobupxku;
[lIratuB mss mpoOUPOK;
PactBOp #1013;
PactBop nudennnamuHa B KOHIICHTPUPOBAHHOM CEPHOMN KHCIIOTE;
PactBOp conu Gapus (HaCHILICHHBIH);
PactBop comnsiHol kucnoTsl (1:5);
0. Bopa uucras;
11. pH-tect nnu OGymara uHIUKATOpHAsT YHHBEPCAIbHAS;
12. TIpoOsl ocankoB (HOXs, CHETa, JIh/a).
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Yka3zaHus 0 TeXHHKe 0e30MaCHOCTH
Hcnonb3yeMbple TpHU BBIIOJHEHUM aHajdW3a pacTBOPBI, PEAKTHUB, IMOCyJa U Jpyrue
COCTaBHBIE YACTHU KOMILIEKTA JIOJKHBI OBITh PEABAPUTEIHLHO OCMOTPEHBI.

[Ipu ocMoTpe mpOBEPSIOT:

1. LlenocTHOCTh ¥ TepMETUYHOCTh YIIAKOBKH PacTBOPOB, PEAKTHUBOB,;

2. OTcyTCcTBHE MOBPEXKACHUN MEPHOM MOCY b, MPOOUPOK, KOHTPOIHHBIX KA U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO JUIS WCIOJB30BAHUS PEAaKTHUBA (pacTBOpa) HIIM TOCYJbI
TpeOOBaHUSM METOJMKH aHalu3a, T.€. HAJIMYME XOPOLIO U OAHO3HAYHO YUTAEMOU ITHUKETKH,
METOK Ha MEPHOMU MOCYZE U T.II.

[Tocne mpoBeneHusi aHaanM3a MEpPHBbIE CKISIHKM W THIIETKH CIEAYeT MPOMBITh YUCTON
BOJIOM, CKIITHKM C PacTBOpPaMU HEOOXOAMMO T€PMETHYHO 3aKPbITh U YIOXKUTh B MecTa I UX
XpaHEHUS.

Bxopnsmue B cOCTaB KOMIUIEKTa PEaKTHBBI M€PMETHYHO YIIAKOBAaHBI BO (DIIAaKOHBI M He
MPEJCTABIISIIOT OMAaCHOCTH TpU XpaHEHUH. XOTh KOMIUIEKT HE COAEPKHUT SIOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BEIIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOAMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU O€30MacHOCTH, NPEIYCMOTPEHHBIMH JJisi paboT B XUMHYECKOH
naboparopuu. B wactHocTH, ipu paboTe B 1ab0opaTopun HE JOMYCTUMO:

1. [Tomamanue XMMUKATOB ¥ pacCTBOPOB Ha CIU3UCTHIE 000IOUYKH, KOKY, OJCKIY;

2. llpunstue nuiy (MUTHA);

3. Bapixanue Bo3ayxa U XUMHUKAaTOB, OCOOCHHO UMEIOIINUX PE3KUH 3arax U HaXOAIIUXCS B
MEJIKOKPHUCTANIMYECKOM COCTOSIHUU (00Pa3yIONIUX MMbLUTH);

4. Tlpu paboTre CO CTEKISSHHBIMH H3JCIHSIMH W TIOCYJ0M HEOOXOAMMO COOJII0IATh
OCTOPOKHOCTh BO U30€KaHHE MOPE30B.

[ToBBILIIEHHYIO OMACHOCTH MPEACTABISAIOT KPENKUEe M KOHIICHTPUPOBAHHbIE MUHEPAIbHbBIE
KHCJIOTHI, @ TAK)KE MypaBbHHAS KHCIIOTA, 00JIaAA0IIIe CUIBHBIM Pa3beAaloNIiM ICHCTBHEM MTPH
MOTAJaHUU Ha CIU3UCThIe 000JI0UKH, KOKHBIE MOKPOBBI, OJEXKy, 00yBb, 000pyAOBaHUE U T.II
[Ipu momagaHuM KUCIOT HAa KOXKY HEOOXOAUMO OBICTPO MPOMOKHYThH PACTBOP JFOOBIM TAMIOHOM
(canderkoii, BETOMIBIO U T.II.), MECTO TIOTIAJaHUSI OOUIILHO MPOMBITH CTPYEH BOJBI U BBIMBITH C
MBLIOM.

Oco0eHHO omacHbl KUCIOTHI MpY MOMAJaHUU B TJa3a. B 3ToM ciydae riasa HE0OX0AUMO
HEME]ICHHO OOMIIBHO MIPOMBITh HE CHJIbHOU cTpyei BOJIBI, 3aTremM
2%-HBIM BOJHBIM PaCTBOPOM COJIBI K CPOYHO OOPATUTHCS K Bpady-CHEIIUATHCTY.

CobmronaiiTe OCTOPOKHOCTD IIPU paboTe C pacTBOPOM JAH(PEHUTIAMHUHA B CEPHOM KUCTOTe!

ColmrogaiiTe OCTOPOKHOCTR: XJIOPHUA Oapusi TOKCHYCH!

3aganus
A. Onpenenenue pH

1. CmounTe MOJOCKY YHUBEpPCAIbHOW WHAMKATOPHOW Oymaru uccieayeMoi Bomoi. Jlns
3TOr0 HAKJIOHWUTE MPOOUPKY C BOJOM M OMYCTUTE B HEE OJUH KOHEI MOJOCKH MHAMKATOPHOU
Oymaru, Jiepka MUHIETOM BTOpoii ee KoHel (PucyHok 6).

Pucynox 6. Onpenenenue pH ucciemyemoit mpoObI BOIBI
2. BeIHbTE MHIMKATOPHYIO Oymary W3 NMpOOMpPKHA U CPaBHHUTE MOJYYCHHYIO OKPAacKy CO
mkanoit. Onpenenure pH mcciaexyeMoit BoAbl (HOXKIEBOM, TaJIOW CHErOBOM, TAJOro JIbJa) IO
HIKane.
b. O0HapyxkeHUe HUTPAT-HOHOB
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JloGaBbTe B mpoOHMPKY C HCCIEIyeMOW BOJOW 2-3 Kamum pacTBopa audeHUIaMHUHA
(Pucynok 7). Ilpu Hamu4yuu B BOJE HUTPAT-HOHOB PACTBOP OKPAIIUBACTCS B CHHUM IIBET.

PacTteop
nnchrHunaMmnHa
Mo Kannsam

5mn

Pucynok 7. OGHapy>keHHe HUTPAT-UOHOB B HCCIEyEMOM PoOe BOIBI

[IpuroroBnenue pactBopa au(dEHWIAMUHA B KOHIIEHTPUPOBAHHOW CEPHOW KHCIIOTE: B
KarenpHUILY (25 min) HaselTe Ha 2/3 00beMa KOHIIEHTPUPOBAHHYIO CEPHYIO KUCIOTY (TUIOTHOCTh
1,84 F/CMS) Y BHECHUTE B Hee HAa KOHUMKE CKAJIbIIENs HECKOIbKO KPUCTANIOB IU(eHnIaMIHAa.

KonnuecTBeHHOE oOmNpeneneHne COIEp)KaHUs HUTPATOB TaKKE MOXHO BBIIOJIHUTH C
MOMOIIbI0 HHUTpaT-TecTa. JlJIsi 3TOro BBIHBTE NOJIOCKY TecT-cucTteMbl «Hutpar-Trect» wu3
YIIAKOBKU U OTPEXbTE KyCOUEK MHIUKATOPHOM IMOJIOCKH pa3MepoM IpUMEpHO 5x5 MM. 3akaB
OTpPE3aHHBIN Y4aCTOK IMOJIOCKH IMUHIIETOM, OKYHHTE B TECTUPYEMYIO TTpo0y BoJbl. Uepes 3 MuH.
CpaBHUTE OKpacKy pabodero ydacTka ¢ KOHTPOJBHOM HIKaJOW Ha OOJOXKKE TeCT-CHCTEMBbl U
ONPENIETUTE COAEP)KAHNE HUTPATOB.

B. O6napyxenue cy1b(puT-HOHOB

1. JloGaBbTe B MpoOUPKY ¢ UCCIeayeMOM BOAOM 1-2 Karumi pacTBopa oja.

g mpuroToBieHus pacTBOpa Honaa anTeuHblil 5%-HBIM COUPTOBOM pacTBOp Hona
pasbasisiroT B 20 pa3 BOJI0#H 10 1[BeTa HEKPETIKOTO Yasl.

2. HaGnropaiiTe, 94TO MPOUCXOAUT C OKPAILICHHBIM PACTBOPOM.

I'. O0Hapy:xenne cyjb(paT-uOHOB

JloGaBbTe B mpoOUpKy ¢ ucciemyemon Bogoit 10 kamenb pacTBopa CONSTHON KUCIOTHI U 2
Karu pacTBopa conu 6apus. HaGmrogaiiTe B TeueHne 3 MUH. 3a TIOMYTHEHHEM pacTBOpa.

KonuuectBenHoe ompezneneHue colepkaHUi Cylb(aT-HOHOB MOXKHO BBIIIOJTHATH C
MOMOIIbIO TecT-KoMIUIekTa «Cynb(arb», A 3TOTO:

1. OnosocHUTE MEPHYIO CKISHKY HECKOJIBKO pa3 aHainusupyemoul Bojoil. Haneiite B
CKJISTHKY 2,5 MJI TpOOBI BOJIBI, UCTIOJIB3YSI JIJIsl TOYHOCTH MUTIETKY KarenbHuIly (PucyHoxk 8).

2,5mn
==
Pucynok 8. MepHas ckisiHKa, 3a110JJHEHHAs aHAJIM3UPYEMOM BOJIOM

2. JloBemute pH mpoObr no pH 4 pacTBOpamu Tuapokcuaa HaTpusi JUOO COJSTHOM
KHCJIOTHI, MPHOABIAs MX C MOMOIIBIO IMHUIETKU-KANeIbHUIIB, B 3aBUCUMOCTH OT pH cpenpl.
KouTtponupyiite 3HaueHue pH o yHuBepcalbHOM WHIUKATOPHOM Oymare.

3. Hcmonp3ys NUNETKy-KameabHHILY, J100aBbTE€ B CKISHKY C aHAIM3UPYEeMOW BOJOU
pactBop optanuioBoro K mo meTkn «5 mi». 3akpoiTe CKISIHKY NPOOKOW M IepemerniaiTe
pacTBop.

4. CoenuHUTE TINPHII-I03aTOP C MUTNETKOM 11 TuTpoBanus (Pucynok 9). C momormibio
mrpuna HabepuTe B MUIETKY sl TUTPOBaHMSA pacTBop xjopuna Oapusi. Ilocremenno, mo
KaIljIsiM, TUTPYUTE COJEPKUMOE CKIISIHKM pacTBOPOM XJjopuaa Oapusi [0 TMOSABICHUS
Hercye3aroliel 3eJIeH0BaTO-Toy00l OKpacKu.
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Pucynok 9. Coeauuenue mmpuia-a03aropa ¢ MUIneTKon Jisi TATPOBAHUS
[Ipumeuanue. [l 4eTKOro OMpeAcsIeHUsT TOYKM SKBHUBAJIEHTHOCTH OKPACKy THUTPYEMOM
poObI CPABHUBAMTE C OKPACKOH XOJIOCTOM MPOOBI, B KAYECTBE KOTOPOM MCIOJIb3YUTE CKIISTHKY C
TaKUM XK€ 00bEeMOM aHAM3UPYEMOU BOJIBI U MHIUKATOPA.
5. Onpenenute 00beM pacTBOpa XxJjopunaa Oapus, U3pacxoJoBaHHOTO Ha TUTpoBaHue (V,
M) (Pucynok 10):
V =V, -V
)

WexonHbIR
obLéM Vol

KoHe4HIn
obnem f Vil

Pucynok 10. Onpeznenenue u3pacxoJ0BaHHOTO XJIOpHaa Oapus

6. Paccumraiite kouuentpamuio cyinbdpatoB (Ce, Mr/i) B aHamM3MpyeMou BOJE IO

dopmyne (3):
48,03-V - (5 -1000
G VH

rae: 48,03 — MmonsipHas Macca SKBUBaJICHTa CyIb(aT-noHa, T/MOJIb;

V — 00beM pacTBopa xyiopua 6apusi, U3pacxoJ0BAaHHOTO HA THTPOBAHHE, MIT,

Cp — KOHIICHTpAallUsl pacTBOpa XJOpHaa Oapusi, UCHOJIb3yeMoro s TutpoBanus, 0,02
MOJIb/]I SKBUBAJICHTA;

1000 — ko3¢ dunmeHT nepecyera eIUHAI] U3MEPEHUN U3 TPAMMOB B MUJUTUTPAMMBI;

V11 — 00beM npoOBbl, B3ATOM 711 TUTPOBAHMS, 2,5 MIL

Conep:xkanue oTyera

3adukcupyiiTe pe3ynbTaThl AKCIEPUMEHTOB B TeTpaau. Vcmonp3ys MOTydeHHBIE
pe3yNbTaThl 3KCIEPUMEHTOB, CIIEIaliTe BEIBOJI O BO3MOKHBIX HCTOUHUKAX 3arpSA3HEHHS OCaIKOB.
Hamummure coOTBETCTBYIOIINE YPABHEHUS XUMUYECKUX PEAKITHIA.

=384-V (3)

Omnpbit 2. OnipeneneHrue opraHoJIeNTHYECKUX MOKa3aTelel KauecTBa BOIbI

enp paboThl: 3HAKOMCTBO C OPTaHOJNIEITUYECKON OIEHKOM KauecTBa BOJIBI.
DopmupyeMble KOMIETEHIIMN UM UX YaCTH:
Kox dopMyTHPOBKA

OK-9 TOTOBHOCTBIO MOJIb30BATHCSI OCHOBHBIMU METOJJaMH 3aIIUTHI IIPOU3BOJICTBEHHOTO
MepCcoHaa U HAaCEJICHUS OT BO3MOXKHBIX ITOCIICJICTBUH aBapHid, KaTacTpod,
CTUXUIHBIX O€NCTBUIA

[IK -14  |ymeHueM MPOBOAMTH MEPOIIPUATHS 11O TPO(PIITAKTUKE MPOU3BOICTBEHHOTO
TpaBMaTU3Ma M MPO(eCCHOHATBLHBIX 3a00JI€BaHH, KOHTPOJIMPOBATH COOII0ICHHE
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PKOJIOTUYECKON O€30MaCHOCTH MPOBOAUMBIX PabOT

Teoperuyeckas 4acTb

Jltoboe  3HAKOMCTBO CO  CBOMCTBAaMH  BOJIbl ~ HAayMHAETCS C  OMNpeiesieHus
OpPTraHOJENTHYECKUX TIOKa3aTeei, T.e. TaKuX, IJIS OMPEICICHUS KOTOPBIX MBI IOJIb3yeMCs
HAIllUMHU OpraHaMH 4YyBCTB (3peHHeM, OOOHSHUEM, BKycoM). OpraHosientudeckas OLEHKa
MPUHOCUT MHOTO MPSMON ¥ KOCBEHHON MH(OPMAIIUK O COCTAaBE BOABI U MOXKET OBITH MPOBEICHA
ObIcTpo M 0e3 Kakux-1ub0o mpubopoB. K oOpraHoizenTHYeCKUM XapaKTEPUCTUKAM OTHOCSTCS
[[BETHOCTh, MyTHOCTb (ITPO3PAaYHOCTh), 3amax, BKYC U MMPUBKYC, IEHUCTOCTD.

OpranonenTuyeckas OIEHKAa KadecTBa BOJbI — 00s3aTelbHAs HavajabHas Mpoleaypa
CaHUTAPHO-XUMHUYECKOTO KOHTPOJII BOJb.. Ee mNpaBUIBLHOMY MPOBEICHUIO CICIHAIUCTBI
MPUAAIOT OOJIBIIIOE 3HAUCHUE.

L[BeTHOCTh — €CTECTBEHHOE CBOWCTBO NMPHUPOJHON BOJBI, 0O0YCIOBIEHHOE MPUCYTCTBHEM
TYMUHOBBIX BEIIECTB U KOMIUIEKCHBIX COEIMHEHUH kene3a. L[BeTHOCTh BOJBI MOXKET 3aBHCETH
OT CBOICTB M CTPYKTYpHI IHA BOJIOEMa, XapaKTepa BOJHOW PACTUTEIHHOCTH M MPHUIICTAOIINX K
BOJIOEMY TTOYB, HAIMYHUS B BOJOCOOpHOM Oacceline 00JI0T U TOP(SITHUKOB U JP.

Ecnu okpacka BOJBI HE COOTBETCTBYET OOBIYHBIM MPUPOIHBIM OTTEHKAM, a TAaKXKe MPHU
MHTCHCUBHOW €CTECTBEHHOM OKpacKe, OMpPENEeNsIOT BBICOTY CTOJ0a >KUIKOCTH, IPU KOTOPOM
BU3YyaIbHO OOHapykuBaeTcs okpacka. CoOTBETCTBYIOMIAasi BHICOTA CTOJI0A BOABI HE JIOJDKHA
MPEBBIIIATh: JJI1 BOJBI BOJIOEMOB XO3SIIICTBEHHO-MIUTHEBOr0 HazHaueHUs — 20 cM; KyJIbTypHO-
ObiToBOro HasHaueHuss — 10 cM. YIOBIETBOPUTENbHAS IIBETHOCTh BOJBI YCTpPaHSET
HEO0OXOAMMOCTh orpeaeneHus Tex 3arpsizaurtenei, [IJIK KoTopbIX ycTaHOBJIEHBI IO IIBETHOCTH.
K TakuMm 3arps3HUTENSIM OTHOCSATCS MHOTHE KpPacHUTENIH U COEAWHEHHs, oOpa3yrolue
MHTEHCUBHO OKpAaIllEHHBIE PACTBOPBI.

MOXHO OmpenenaTh MBETHOCTh W Ka4eCTBEHHO, XapaKTepu3ys IBET BOJABI B MPOOUpKE
BbicoTOo 10-12 cM (Hampumep, OecuiBeTHas, cllaboKenTas, xKenrasi, 0ypoBaras v T.1.).

Ornpenenenre LBETHOCTU (MM LIBETA) BOJbI AKTYyaJIbHO TOJIBKO TPHU OIIEHKE KauecTBa
OKpAIlIEHHBIX MPUPOAHBIX BOJA JUOO MpU aHAIM3€ CTOYHBIX BOA. LIBeT y muTheBOil BOABI, Kak
MIPABUIIO, OTCYTCTBYET.

MyTHOCTh BOABI OOYCIIOBJIEHA COJEpPKAHHUEM B3BEIICHHBIX B BOJAE MEJIKOIMCIEPCHBIX
npuMeceld — HEePaCTBOPUMBIX MITU KOJIJIOUTHBIX YACTHUI] PA3TUIHOTO IPOUCXOKICHUS.

MyTHOCTb BOJIbI O0YCIIOBIMBAET U HEKOTOPBIE APYTrre XapaKTePUCTUKHU BOJIbI, TAKHE KaK:

® HaJTMYME OCAaJlKa, KOTOPBIM MOXET OTCYTCTBOBATh, OBITh HE3HAYUTEILHBIM, 3aMETHBIM,
00JIbIINM, OUeHb OOJBIINM (KOJIMYECTBO OCAIKa MOKHO U3MEPSTh B MIUJUTUMETPAX );

e HaJMYMe W KOJMYECTBO B3BELICHHBIX BEIIECTB, WM TPyOOIUCHEPCHBIX TpUMECEH
(u3mepseTcs B MIJUTUTpaMMax MaccChl IPUMECEH Ha JTUTP BOJIbI);

® [IPO3PAYHOCTh, U3MEPSETCS] KaK BBHICOTA CTOJI0A BOJIBI, MIPU B3IJISIIE CKBO3b KOTOPHIMA Ha
Oemnoit Oymare MO>KHO pa3inyaTh CTAaHAAPTHBIA NeYaTHBIN MIPpUQT.

Jlnia onpeneneHuss MyTHOCTH MCIIONb3YETCS BU3YAIbHBINH METO/ — IO CTENEHH MYTHOCTH
cronba BoeicoToi 10-12 cM B MyTHOMepHOH mnpoOupke. MyTHOCTH TPOOBI OMHCHIBAIOT
KaueCTBEHHO CJENYIOIIMM 00pa3oM: Mpo3payHas; ciado onajecuupyroas; onajiecuupyomas;
c1abo MyTHasi; MyTHas; OY€Hb MyTHasl.

Omnanecniennus — ot opalus (;1at.), Ha3BaHUE MUHEpasa — SBJICHUE XapaKTEPHOTO CBEUCHHS
KOJIJIOUIHBIX PAaCTBOPOB MpU UX OOKOBOM OCBEIICHUH, XOPOILIO HA0I01aeMoe Ha TEMHOM (poHe.
SIBnenune oOYCIIOBIEHO paccesHHEM CBeTa BCIEACTBHE €ro AU(PPAKIUU OT B3BEUICHHBIX B
KOJUTOMTHOM PacTBOPE MUKPOUYACTHII, HAXOSAIINXCS B BBICOKOAUCIIEPTUPOBAHHOM COCTOSTHUH.

3amax BOJbl OOYCIOBJIEH HaJW4YMEeM B HEHM JeTyuynx MaxHYIIMX BEIIECTB, KOTOPbHIE
MOMAal0T B BOJy €CTECTBEHHBIM NyTeM MO0 CO CTOYHBIMH BoAamH. l[IpakThyecku Bce
OpraHWYECKHE BEIIeCTBA (B 0OCOOEHHOCTH KHIKHE) UMEIOT 3amax u nepenaroT ero Bojae. OObBIYHO
3anax ompenenstor npu komHaTHOM (20°C) m npu nosbiieHHON (60°C) TemmepaType BOJIBIL.
3amax Mo xapakTepy MOJApa3JeNsioT Ha JBE TPYIIbI, ONpeeNsis ero CyObeKTUBHO MO CBOUM
OLIYIICHUSM:
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1) ecTeCTBEHHOTO MPOUCXOXKIEHUS (OT KUBYIIUX M OTMEPIIUX OPTAaHU3MOB, OT BIUSHUS
MIO0YB, BOJHOMN paCTUTENBHOCTH U T.11.);

2) UCKYCCTBEHHOTO TEXHOTEHHOTO MPOUCXOXKIeHUs. Takue 3anmaxu 0OBIYHO 3HAUUTEIHHO
WU3MEHSIOTCS P 00pabOTKE BOJBI.

OueHky BKyca BOJAbl MPOBOAST Yy MUTHEBOM MNPUPOJHOM BOABI NpPHU OTCYTCTBUU
MOJIO3PEHUN Ha €€ 3arps3HEHHOCTh. Pa3nuyaror 4 BKyca: COJICHBIN, KUCIbIA, TOPbKUH, CIAIKHIA.
OcTtanbHble BKYCOBBIC OIIYIICHHUS CYHTAIOTCS MPHUBKYCAMH (COJIOHOBATHIA, TOPHKOBATHIM,
METaJUTMYECKHH, XJIOPHBIN U T.1.). BKyC M MpUBKYyC ONpenesstoT B ChIpoi (HEKUIISTYCHON BOJIEC)
BOJIE, 32 MCKJIIOUEHHEM BOJbl M3 OTKPBITHIX BOJOEMOB M HMCTOYHUKOB, COMHHTEIIbHBIX B
CaHUTApHOM OTHOILIEHNH. IHTEHCUBHOCTH BKyca U MPUBKYCa OLIEHUBAIOT 10 5-0ayIbHON HIKaJIE.

[Ipu onpeneneHny BKyca U MPUBKYCa aHATTU3UPYEMYIO BOAY HAOMPAIOT B POT U3 CTaKaHa U
3aIep)KUBAIOT Ha 3-5 cek, He mporiatbkiBas. [locie onpenenenus BKyca BOAY CIUIEBBIBAIOT.

O6opynoBaHnue U MaTePUAJIbI
[TpoOupku;
[Tpobxku;
[lIratuB mss mpoOUPOK;
JIoxka;
Crakanbl ogHOpa3oBbie Ha 200 M1 — 5 wT;
Counp;
['opunna;
Caxap;
. JImmom;

10. Kumnsguenas Boga;

11. MonenbHbIE pacTBOPHI.

Yka3anus o TexHuKe 0e30MaCHOCTH
Hcnonb3yembple TpHu BBIOJHEHUM aHajdW3a pacTBOPbI, PEAKTHB, IMOCyJa U Jpyrue
COCTaBHBIC YAaCTH KOMILIEKTA JOJKHBI OBITh MPEABAPUTEIIHHO OCMOTPEHBI.

[Ipu ocMoTpe mpOBEPSIOT:

1. enoCTHOCTh U TEPMETUYHOCTh YIIAKOBKH PACTBOPOB, PEAKTUBOB;

2. OTcyTCcTBHE MTOBPEXKACHUN MEPHOM MOCY b, MPOOUPOK, KOHTPOIHHBIX KA U T.IL.;

3. CooTBeTcTBHE BBIOPAHHOTO Ui WCIOJB30BAHUS PEAaKTHUBA (pacTBOpa) WM TOCYJbI
TpeOOBaHUSM METOJMKH aHalu3a, T.€. HAJIMYME XOPOIIO U OAHO3HAYHO UYUTAEMOU ITUKETKH,
METOK Ha MEPHOMU MOCYE U T.II.

[Tocne mpoBeneHusi aHajanM3a MEpPHBbIE CKIISIHKM W THIIETKH CIEAYeT MPOMBITh YUCTON
BOJIOH, CKJISTHKM C PacTBOpamMH HEOOXOAMMO T€PMETHUYHO 3aKPHITh M YJIOKUTh B MECTa IS MX
XpaHEHUS.

Bxopsimue B cocTaB KOMIUIEKTa PEAKTUBBI T€PMETUYHO YMAKOBAaHBI BO (DIAKOHBI U HE
MPEJCTABISIIOT OMAacCHOCTH TpU XpaHEHUH. XOTb KOMIUIEKT HE COAEPKHUT SIOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BEIIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU 0€30MaCHOCTH, NPETYCMOTPEHHBIMH JJisi paboT B XUMHYECKOMH
naboparopuu. B wactHocTH, ipu paboTe B 1abopaTopun HE JOMYCTHUMO:

1. [Tomananue XMMUKAaTOB ¥ paCTBOPOB Ha CIU3UCTHIE 000IOYKH, KOKY, OJCKIY;

2. llpunstue nuiy (MUTHA);

3. Bapixanue Bo3ayxa U XUMHUKAaTOB, OCOOCHHO UMEIOIINUX PE3KUI 3arax U HaXOALIUXCS B
MEJIKOKPHUCTAUNIMYECKOM COCTOSIHUU (00Pa3yIOMIUX MMbLUTH);

4. Tlpu paboTte CO CTEKISSHHBIMH W3JCIHSIMH W TIOCYJ0M HEO0OXOAMMO COOJII0IATh
OCTOPOXKHOCTh BO U30€KaHHE MOPE30B.

[ToBBILIIEHHYIO OMACHOCTH MPEACTABISAIOT KPENKUEe M KOHIICHTPUPOBAHHbIE MUHEPAIbHbBIE
KHCTIOTHI, a TAK)K€ MypaBbUHAs KUCJIOTa, 00JIa/1al0Ue CHIIBHBIM Pa3beIalonuM JCHCTBHEM MTPU
MOTaJaHUU Ha CIU3UCThIe 000JIOUKH, KOKHBIE MOKPOBBI, OJEXKy, 00yBb, 000pyAOBaHUE U T.II
[Ipu momagaHuM KUCIOT HA KOXKY HEOOXOAUMO OBICTPO MPOMOKHYThH PACTBOP JTFOOBIM TaAMIOHOM

oSN~ N E
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(canderkoii, BETOUIbIO U T.II.), MECTO IMOMAaJaHHsI OOMIBHO MPOMBITH CTPYEH BOJIBI U BBIMBITH C
MBLIIOM.

Oco0eHHO onacHbl KMCIOTHI MIPH MOMAJaHuy B TJa3a. B 3ToM ciyyae ria3a HeoOXOAuMO
HEMEJIEHHO 00OUITIBHO MIPOMBITH HE CUJIbHOM CTpyeit BOJIbI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJBI U CPOUHO OOPATUTHCS K Bpauy-CIIEHUAIUCTY.

CoburoiaiiTe mpaBuia OnpeeeHns 3anaxa HeM3BECTHBIX BEIIECTB.

3amanusa

A. OnpeneseHue MyTHOCTH (IIPO3PAYHOCTH)

1. IlponymepyiiTe MpOOUPKH C PaCTBOPAMH.

2. 3anogHUTe KaXayl MPOOUPKY COOTBETCTBYIOUIMM MOJEIBbHBIM PACTBOPOM Ha BBICOTY
10-12 cm.

3. Ompenenute MYTHOCTh BOJbI, paccMaTpuBas NpOOMPKY Ha TeMHOM (oHe mpHu
JIOCTAaTOYHOM OOKOBOM OCBEILICHHH.

b. Onpenenenue 3anmaxa Boabl
1. Haneiite B mpoOupku (K0JIOBI) BBIAHHBIE BAaM MO/IEIbHBIC PACTBOPBI U 3aKPOUTE MPOOKAMHU.

2. [loouepenHo OTKpBIBaiTE MPOOKH Yy MPOOHPOK (KOJIO) ¢ pacTBOpaMH U OIPEACIISTUTE 3amax
BOJIBI.

3. [Ipu onpeneneHny 3amaxa pykoOBOJCTBYHTECh TabnmuiamMu 4 u 5.

Tabnuna 4. Onenka 3anaxa BoJbl B 6ayuiax

NHTEeHCHBHOCTS 3amaxa XapakTep IposIBJICHUS 3armaxa bann
OTCYyTCTBYET 3amnax He ONIYIIAeTCs 0
Ouens cnabas 3amax cierka oOHapyXHBaeMbIii 1
Cnabas 3amnax 3amevaeTcs, €Clii 00paTUTh Ha ATO 2
BHUMaHUE

3ameTHas 3amax JIETKO 3aMeUacTCs, BHI3BIBACT 3
HEOJTOOPUTENBHBIN OT3bIB O BOJIE

OrueTnuBas 3anax oOpamaet Ha ceOs BHUMAaHHUE U 3aCTaBIISIET 4
BO3JIEPKATHCS OT MMUThS

OueHn criIbHaA 3amnax HaCTOJbKO CHIIBHBIM, UTO JI€JIAET BOLY 5
HEMIPUTOTHOM JIJISl IIUThSI

Tabmumma 5. Onpenenenre XxapakTepa 3anaxa
CumBon Xapakrep 3anaxa IIpuMepHBIi1 pof 3amaxa
A ApOMaTHYECKUI OrypeuHblid, IBETOYHBIN
b bonotHEbIH WnucTeiii, THHUCTBIHN
r I'HunoctHEIN dexanbHBIA, CTOYHBIN
i JIpeBecHbli 3amax MOKpPOH IIEMbI, JPEBECUHBI
3 3eMJITUCTBIN [Ipenbiii, CBE)KEBCIIAXaHHOM 3€MIIN
P Pr16HbBII Pr16wero xupa, peiObl
C CepoBosopojia TyxabIx sun
T TpaBstHUCTBIN Cena, CBEKECKOIIEHHOW TPaBbI
H Heonpenenennsrit 3anax €CTECTBEHHOTO MPOUCXOXKIEHUS, HE MOIXOIAIIUN
IO/ MPEJBIAYIIHE ONPEACICHUS

B. Onpenesnenue BKyca U NIpUBKYca BOJbI

JlanHast paboTa MpOBOAMUTCS B JOMAIIHUX yCIOBUAX. B mabopaTopuu npo6oBaTh BelecTBa
Ha BKYC 3amlpelieHo!

1. Hanetite B math ctakaHoB o 100 MJI KUIITYEHON BOJEL.

2. PactBopure B BoJE:

e B |-M cTakaHe JIOKKY caxapa, (mpoda Ne 1);
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® BO 2-M CTaKaHe JOXKY coiy, (mpoda Ne 2);

e B 3-M CTakaHe JIO)KKY ropuuiibl, (mpoda Ne 3);

e B 4-M CTakaHe JIO)KKY JIIMOHHOTO COKa, (Tipoba Ne 4);

® B 5-M CTakaHe — TOJIbKO KHUTIsTueHas Boja, (mpobda Ne 5).

Xopomuio nepemMenianTe )KuIKOCTh JOKKOH, BBITUpAs €€ HaCyXO0 MOCJe KaKJA0ro CTakaHa.

3. Habepute u3 xaxaoro crakana 10—15 M1 KHIKOCTH, MOAEPIKUTE €€ BO PTY HECKOJIBKO
CEKYH/]I U OTIpEICTTUTE BKYC U MPUBKYC.

Kunkocts He nporiaTeiBaiiTe!

Uccnenyiite 3a oquH pa3 He Oosee 2-X mpo0, 3aTeM CAeNIaliTe MepephiB HA 5 MUHYT.

4. Cpenaiite st mpoObI pacTBOPHI Pa3HOM KOHLEHTPAIMH, Pa30aBIIsis BOAOM.

5. OmnpenenuTe UHTEHCUBHOCTh BKYyca U MPUBKYCa MPUTOTOBIIEHHBIX PACTBOPOB, pa30aBUB
uxX B 2 pasa, noGamiss mo 100 mi Boabl B Kaablil crakad. JlJis OIEHKM BKyca W NMPUBKYCa
UCIIONB3YHTE TabIUILYy 6:

Tabmmia 6. IHTEeHCHBHOCTB BKycCa U MMPUBKYCa

HNuTeHCcuBHOCTD Ouenka Xapaxrep MposBJIICHUS BKyca U IPUBKYyCa
BKyCa U MpPUBKYyca MHTEHCUBHOCTHU
BKYyCa U IIPUBKYyca B
Oaynax
Her 0 He omrymarorcst
Ouensb cnabas 1 Cpasy He oulyniaioTcs, HO OOHAPYKHUBAIOTCS MPH

TIIATEILHOU OLICHKE

Crnabas 2 3aMeTHBI, ecM 00paTUTh BHUMAHUE
3amMmeTHasg 3 Jlerxko 3amMeTHBI W BBI3BIBAIOT HEOAOOPHUTEIHHBIN
OT3LIB
OrueTnuBas 4 Ob6pamarot BHUMaHUE u 3aCTaBIISIOT
BO3JIEPKATHCS OT MUThS
OueHn criIbHag 5 OueHb CUJIbHBIC, ACNAIOT BOAY HENPUTOAHON st
IMUTbS

Conep:xanue oT4yeTa
A. Onpenesnenue MyTHOCTH (IIPO3PAYHOCTH)
Bribepure noaxoasuyio cTerneHb MyTHOCTH 110 TabJuIle 7 ¥ OCTaBbTe HOMEP MPOOUPKU:
Ta6muia 7. Pe3ynbpTaThl SKCIEpUMEHTA

CreneHb MyTHOCTH Howmepa npobupok

MyTHOCTb OTCYTCTBYET

Cnabo omajeciupyromas

Omnanecuupyromias

Cnabo myTHas

OueHb MyTHasI

Bb. Onpenenenune 3anaxa Boabl

[To pesynpTaTam HaONIIOIEHUN 3amOJHUTE TAOMUIly 8, MCIONB3Ys BBIIICIIPUBEACHHbBIE
JaHHBIC.
Tabmuia 8. Pe3ynbpTaThl SKCIEpHMEHTA

Ne npo6upku (k00b1) Ornenka B 6ayuax 3amax

1

2

3

Ur.no
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B. Onpenenenne BKyca U IpuBKYca BOJbI
[To pe3ynbTaraM HaOMIOEHUH 3aMOTHUTE TadIHUITy 9.

Tabmmma 9. XapakTep BKyca U IpUBKYyca

ITpoGa (pactBop) Ne Bkyc u npuskyc

1

2

3

4

5

Bkyc xakux BemiecTB npu pa30aBIeHUN pacTBOPA BbI YyBCTBYETE J0JIbIIIE?

OmnpbiT 3. OyncTKa BOJBI OT 3arpsi3HEHUIN

Lens paboTel: M3yueHne pa3nuyHBIX METOIOB OUYUCTKU BOJBI OT 3arPsS3HEHHA.
dopmMupyeMble KOMIETEHIIUN UM UX YaCTH:

Koz DopmMyJIHpOBKa
OK-9  [rOTOBHOCTBIO MOJIB30BATHCSI OCHOBHBIMU METO/IaMH 3aILUThI IPOU3BOJICTBEHHOTO
MepcoHasa U HaCeJIEeHUs OT BO3MOXKHBIX NOCIIEACTBHIA aBapui, KaTacTpod,
CTUXUNWHBIX O€ICTBUI
[IK -14  |ymeHHEM IPOBOJUTH MEPOIPUSATHS 110 NMPO(UIAKTHKE TPOU3BOACTBEHHOTO

TpaBMaTH3Ma U PO(PECCHOHATIBHBIX 3a00JI€BaHNA, KOHTPOJUPOBATH COOIIOICHHE
HKOJIOTUYECKOM 0€30MacHOCTH MPOBOAUMBIX pabOT

TeopeTuyeckas 4acTb

OumncTka BOJBI B IPUPOJE MOXKET NMPOUCXOANUTh HECKOIBKUMU NyTsaMHU. [Ipu mcnapenun,
3a KOTOPBIM CIIEyeT KOHJIEHCAllUsl BJArv, YyAAISAIOTCS IPAKTUYECKH BCE PACTBOPEHHBIE
BemiecTBa. bakrepun B rporecce COOCTBEHHOM KU3HEACATEIBHOCTH PACHICTUISIOT OpraHMYeCcKue
BellecTBa Ha Oosee mpocThle coenuvHeHus. Hakonel, ¢QuibTpoBaHHE BOABI Yepe3 MECOK U
rpaBHii yHajseT B3BCIICHHBIC BEINECTBA, MPHU 3TOM HOPHUCTHIC BelIecTBa (Hampumep, Topd)
JOTIOTHUTEIPHO OYMINAIOT BOJY 3a CYeT mporecca aacopOuuu. OpHako NpuU Meperpyske
IPUPOJHBIE CUCTEMBI HE MOTYT KaUE€CTBEHHO CIIPABIIATHCS € 33]a4€l OUUCTKH BOJBI.

Jlis TUKBUIAUY 3arpsS3HEHUN BOJBI B HACTOAIIEE BPEMS HCIIOJIb3YIOTCS pa3HOOOpa3HbIe
METO/bI — OMOJIOTHYECKUE, XUMUYECKHE, COPOLIMOHHBIE, TICKTPOXUMHUECKUE U JP.

©OoNOA~WNE

Oo0OopynoBaHue U MaTepHUaJIbI

BopoHka creknsHHas;

Konba xonnyeckas Ha 50 mi;

IIamouka cTeKJIsSIHHAS;

Crakan Ha 50 M1 — 2 mT.;

OunpTp OyMaXKHBIH;

[lItatuB mss mpoOUPOK;

BopoHka nenurensHas nuiauHAapudeckas Ha 50 mi;
[[ITatuB 1a0OpaTOPHBIA;

. Bara;

10. VYronm akTUBHPOBAHHBIN;
11. MogenbpHast Bona, 3arpsi3HEHHass HEPTENPOAYKTAMH MM KHPOM (PacTUTEIbHBIM

MacJjioMm);

12. MopenbHast BoJIa, 3arps3HECHHAS] MEXaHUYECKHUMH ITPUMECSIMH.

Yka3zanus no Texuuke 0e30mMacHOCTH

Hcnons3yemble INpH BBIIOJIHEHUM AaHAJIA3a PacTBOPBL, PEAKTHUB, IOCYIa U APYrue
COCTaBHbIE YAaCTH KOMILIEKTA JIOJKHBI ObITh IIPEABAPUTEILHO OCMOTPEHBI.
IIpu ocmoTpe npoBepAIOT:
1. [1en0CTHOCTD M TEPMETHUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;
2. OTcyTcTBUE TOBPEXKACHUN MEPHOU TOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX IIKAT U T.I1.;
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3. CootBeTcTBHE BBIOPAHHOTO Ui WCIOJB30BAHUS PEAaKTHUBA (pacTBOpa) WM TOCYJbI
TpeOOBaHUAM METOAMKM aHAIN3a, T.€. HAJIWYME XOPOLIO U OJHO3HAYHO YMTAEMOW ITHKETKH,
METOK Ha MEPHOMU IOCYZE U T.II.

[Tocne mpoBeneHMs aHanM3a MEpHbIE CKISHKM M IHUIETKH CJIEIyeT MPOMBITH YHCTOU
BOJIOM, CKIITHKM C PacTBOpPaMU HEOOXOAWMO T€PMETHYHO 3aKpPbITh U YIOXKUTh B MecTa IS UX
XpaHEHHUS.

Bxopnsmue B cOCTaB KOMIUIEKTa PEaKTHBBI M€PMETHYHO YIIAKOBAaHBI BO (DIIAaKOHBI M He
IPEACTABSIOT OMACHOCTU MPH XPAaHEHUH. XOTh KOMIUIEKT HE COAEPXKUT SJIOBUTBIX H
CHJIBHOJICHCTBYIOIIMX BEIIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOAMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU O€30IIaCHOCTH, MPEIYCMOTPEHHBIMH [UIs pabOoT B XHUMHYECKOU
naboparopuu. B wactHocTH, ipu paboTe B 1abopaTopun HE JOMYCTUMO:

1. Ilonaganue XUMHKATOB M paCTBOPOB HA CIIM3HUCThIE 000JIOUYKH, KOXKY, OACKAY;

2. llpunstue nuiy (MUTHA);

3. BabixaHue Bo3/lyxa 1 XUMHKATOB, OCOO€HHO UMEIOIUX PE3KUH 3amax U HaxOosIuXcs B
MEJKOKPHUCTANIMYECKOM COCTOSIHUU (00Pa3yIONIUX MMbLTH);

4. Tlpu paboTre CO CTEKISSHHBIMH H3JCIHSIMH W TIOCYJ0M HEO0OXOAMMO COOJIIOIATh
OCTOPOKHOCTh BO U30€KaHHE MOPE30B.

[ToBBIIIEHHYIO OMACHOCTH MPEJCTABIAIOT KPENKUE U KOHLUEHTPUPOBAHHbBIE MUHEpPAJIbHbIE
KHCJIOTHI, @ TAK)KE MypaBbHHAS KHCIIOTA, 00JIaAA0INe CUIBHBIM Pa3beAaloNINM ICHCTBHEM MTPH
NIONIAJIAHUU HA CIIM3HMCThIE 00OJIOUYKH, KOXKHBIE MOKPOBBI, 0JI€XK 1y, 00yBb, 000pyI0OBaHUE U T.II.
[Ipu momagaHuM KUCIOT HA KOXKY HEOOXOAUMO OBICTPO MPOMOKHYTH PACTBOP JTFOOBIM TAMIOHOM
(canderkoii, BETOMIBIO | T.II.), MECTO TIOTIJaHUSI OOUIILHO MPOMBITH CTPYEH BOJBI U BBIMBITH C
MBLIOM.

Oco0eHHO onacHbI KMCIOTHI IIPH MONAaJaHuU B TJ1a3a. B 3ToM ciyuyae ria3a HeoOX0AUMO

HEMEJICHHO 00UITBEHO IIPOMBITh HE CUJIBHOU CTpyeu BOJIbI, 3aTeM
2%-HBIM BOJHBIM PaCTBOPOM COJIBI K CPOYHO OOPATUTHCS K Bpady-CIHEITUATHCTY.
3ananus

1. Ouncrka Boabl GUILTPOBAHUEM

JlaHHBI crmOcO0 TpHUMEHSETCS A OYMCTKH BOJABI OT MEXaHMYECKUX npumeceil. B
KauecTBe (HIBTPOB MOTYT HCIIOJIB30BAaThCS OyMakHBIM  (QUIBTp, BaTa, pa3IUYHBIC
¢unbpTpyromue marepuansl. Ha pucynke 11 mpeacraBneHa ycraHoBKa st (GUIBTpOBaHUS B
1a00pPaTOPHBIX YCIOBHSX.

g

E
=

Pucynok 11. YcranoBka JiIst O4MCTKH BOJBI (PHIIBTPAIIUCH

HazoBuTe cocTaBHbIE YacTH YCTAaHOBKHM U OMMIIUTE UX HazHaueHHe. CobepuTe yCTaHOBKY,
npoBennuTe (UIBTPOBAHHE (VI 3TOTO MOXKET OBITh HCIHOJB30BaHA BOJAA, HCKYCCTBEHHO
3arpsi3HEeHHasi, HalpuMep, OYBO).

JUis mpUrOTOBIICHUS BOJBI, 3arPS3HEHHONM MEXaHMYECKUMH IpPUMECSIMHU, HEOOXOIUMO B
0,5 1 BOoABI MOMECTUTh | 4YalHYIO JIOKKY H3MEIbYEHHOW IOYBBI, CTPOUTEIBHOIO MYCOpa,
TBEPIBIX aTMOC(epHBIX BbIMageHuid U T.m. CMechb MHTEHCHUBHO MEPEMEIINBAIOT. MCmonp3yroT
MYTHBIA PaCTBOP, COAEPKALIUN BUIUMBIE TJIA30M B3BEILICHHBIC YACTUIIBI.
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2. Ouucrtka Boabl axcoponueit

JlaHHbIN crOCOO OYMCTKM BOJBI HCIIOJIB3YETCS B TOM Cllydae, e€cid BOJa 3arpsi3HeHa
PUMECSIMH XKHpa UIU HeTenpoaykToB. B kadecTBe agcopOeHTa MPUMEHSIOT aKTUBUPOBAHHBIH
yroJib.

Jyist omibITa UCTIONB3YETCS YCTAHOBKA, M300paKeHHAs Ha pUCYHKe 12.

3arpssHeHHas
—|~ BoOa
i AKTMBUPOBAHHLIN
i yrons

Pucynok 12. YcraHoBKa It OUMCTKH BOJBI aicopOLmeit

CobepuTe yCTaHOBKY COTJIACHO PUCYHKY.

[lomecTuTe B HMKHIOK 4YacTh JEIUTEIbHOW BOPOHKHM BaTHBIA TaMIIOH, 3aIllOJHUTE €€
MOBEPX BaTHOI'O TAMIIOHA Ha BBICOTY 2-3 CM aKTUBHPOBAHHBIM YIJIEM.

Bieiite 3arps3HeHHYI0 BOJY B JEJIUTEIbHYIO BOPOHKY IMPU 3aKPHITOM KpaHE BOPOHKH.
OTkpoiiTe KpaH BOpPOHKM Ha CTOJBKO, YTOOBI BOJA BBITEKAJla TOHKOW CTpyikoil. Kakwme
U3MEHEHMS IPOM30LLIH ¢ BO0i? OObsICHUTE HAOII0gaeMOe.

[IpuroroBnenue BoAbI, 3arps3HeHHON HeTenpoaykToM (kupom). B 0,5 1 termoit umum
ropsiuei BOJpl HAIMBAIOT | YailHYIO JOKKY paCTUTEILHOTO Macja, MHTEHCUBHO MEPEMELINBAIOT.
Ncnonb3ytoT MyTHBIN pacTBOP, KOTOPBIA MOKET UMETh MACIAHYIO TICHKY. AHAJIOTUYHO MOXHO
MPUTOTOBUTH PACTBOP M3 pealbHOro He(TEPOIyKTa, UCIIONIb3Ysl OTpabOTaHHOE KapOIopaTopHOe
Maclio, KEPOCHH U JIp. MaylojeTydrne HeTenpOoayKThI.

Conep:xanue oT4yeTa
3anonuute Tabmuiy 10 Mo pe3yabrataM MPOBEACHHBIX OMBITOB.
Tabnuna 10. Pe3yapTaTsl OnbITOB

Bona no otmeTkn Croco0 OYHUCTKH

(BHEIIHUH BU) OuabTpOoBaHUE AncopOrmst

Yepes OyMakHbII Uepes Baty Uepe3 akTUBUPOBAHHBIN
GuIIBTp yroJib

MyTHas

C MexaHN4YECKUMU
MPUMECSIMH —
TBEPABIMU YaCTUIIAMU

C >XUpHOI TICHKOMN

C npuMeHeHHEM
HEPTENPOIYKTOB

CnenaiiTe BBIBOJ] O CpaBHUTEIBHOM 3()(PEKTUBHOCTHU Pa3IMUHBIX METOJIOB OUUTKHU BOJBI.
KoHTposabHbIe BONpockl
1. Kaxue nokasarenu BOJBI OTHOCATCS K OPraHOJENTHYECKAM?
2. Kakue nokaszareian BOIbl OTHOCITCS K buzmyeckum?
3. Ha3oBuTe OCHOBHBIE IPaBUIIa OTOOPA MPOO BOJIBL.
4. Tlpu4uHBI BOSHUKHOBEHHUS KMCIOTHBIX JOKIEH.
5. CoBpeMEHHBIE METOIBI OUMCTKH BOJIBI.
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6. OCHOBHBIC METOBI OYUCTKH CTOYHBIX BOJI.

7. Ha3HaueHHE U METOIbI MEXaHUYECKOIN OYMCTKH CTOKOB.

8. Hasnauenue u MeTO/B!I (PM3UKO-XUMHYECKON OUMCTKH CTOKOB.
9. HasHaueHHe U METOJbI XUMUYECKOH OUHCTKH CTOKOB.

10. HaznaueHue 1 MeTOIbI OMOJIOTHYSCKONW OYMCTKH CTOKOB.

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCIO0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JInTEepaTypa:

1. KopoOkun, B. W. Dxonorus : [yueonuk] mis By3oB / B. M. KopoOkun, JI. B. [lepeaenbckuid. -
13-e uzn. - PoctoB H/]] : ®enukc, 2004. - 602 c. - (Boiciiee obpazoBanue). - bubnuorp.: c. 602.
2. Opinos /1.C. Dxomnorust u oxpaHa Ouochepsl P XUMHUUECKOM 3arps3HEHUH: Y4yeOHoe

nocobue st By308/ JI.LK.CanoBuukona,.H.Jlo3anoBckas. - 2-e, nepepad. u gom. - M.:Beicu.
mkoya,2002. - 334 c.: un. - 320-322
JlonotHUTEIbHAS JTUTEpaTypa:

1 CrenanoBckux, A. C. O0mas sxonorus : yueOHuk /it By3os / A. C. CrenaHoBckux. — M. :
FIOHUTU-AAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bpatuukosa, U. I'. ®u3nko-xuMU4eCcKre OCHOBBI MHKEHEPHON IKOJIOTUH yueOHOoe ocoowue /
. T'. BpatunkoBa. — M. : Poccuiickuii yHuUBepcUTET IpYyKOBI HapoaoB, 2011. — 124 ¢c. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypces:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbLHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTeTckas OHOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIUAIMN JJIEKTPOHHBIX OHOIHOTEK
y4eOHbIX 3aBenieHnit u opranuzaruii CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHue

6 http://ecograde.bio.msu.ru — Madopmarimonnas cucrema «DyHIaMEHTaIbHBIC TPOOIEMBI
OIICHKH COCTOSTHHS 9KOCHCTEM M HKOJIOTHUECKOTO HOPMHUPOBAHUS»

Tema 2. OCHOBBI NPUKJIATHON IKOJOTUHI

JlaGoparopHas padora 3. OnieHKa yCBOECHUS TSKeJIbIX METAJJIOB U3 MOYBbI OBOIIHBIMH
KYJbTYpaMHu
[enb pabotel: O1ieHKa YCBOEHUS TSAXKENbIX METaNIOB U3 MOYBBI OBOLIHBIMU KYJIbTypamMu
Ha MpUMepe MeTPYIKHU (YKpora) U 0TpadOTKa HABBIKOB KOHTPOJIS TSKEIIBIX METAJUIOB B IIOYBE.
dopmupyemble KOMIETEHIIUN WU UX YaCTHU:

HaumenoBanue (opmupyeMbIX KOMIIETCHUHH

Nunexc DopMyJIHPOBKA:

OK-9 TOTOBHOCTBIO MTOJIb30BaThCSI OCHOBHBIMU METOJIAMH 3aIIUTHI
IMMPOU3BOACTBCHHOI'O MEPCOHAJIA U HACCIICHUSA OT BO3MOKHBIX HOCJ’IGI[CTBH?I
aBapuil, KaracTpod, CTUXUIHBIX O€ICTBHI
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[IK -14 YMEHHUEM MTPOBOJIUTH MEPONIPHUATHS TTO MPOGUITAKTUKE TPOU3BOJACTBEHHOTO
TpaBMaTU3Ma U MpopecCUOHATBLHBIX 3a00JI€BaHUNA, KOHTPOJIUPOBATH
cOOJTI0ICHNE DKOJIOTUUECKON 0€301TaCHOCTH TPOBOIUMBIX padboT

TeopeTuyeckas 4acTb

[To ompenenenuto B.M. Bepnanckoro, mousa mpejacTaBiseT co0oi «OHOKOCHOE TeJo,
COCTOSIIIIEe OJTHOBPEMEHHO U3 KUBBIX U KOCHBIX (HEOPraHMYECKHUX) T — MHUHEPAJOB, BOJBIL,
BO3/yXa, OPraHMYECKUX OCTAaTKOB». B mouBe MpoTeKaroT pa3iauyHble PU3NUECKUE, XUMUYECKHE
U OuoJIOrMYecKHWe TMpOIEecChl, KOTOphlE B pE3yjabTaTe aHTPOMOTEHHOTO 3arpsi3HEHUus
HapymatoTcs. OCHOBHBIMU 3arpsi3HSIONIMMM TOYBY BEIIECTBAMH SBISIOTCS YAOOpEHHsS U
HNeCTUIHIbl  (SAOXUMHUKAThl, NpPUMEHseMble i OOphObl C COpPHSKAMHU, BPEIUTEISIMU,
IpUOKOBBIMH 3a00JICBAaHUSAMU ), METAJUIbI U UX COCAMHEHUS, paJIMOAKTUBHBIC BEIIECTBA.

Cepb€3HyI0 ONMACHOCTH MPEACTABISET 3arps3HEHHUE ITOYBBI TSKEIBIMM METAJLIAaMU —
MeTajulaMi C OOJIBIIIMM aTOMHBIM BECOM (CBHMHIIOM, IIMHKOM, PTYTbIO, MEIbIO, HHUKEJEM,
JKEJIe30M, BaHaJMeM, KaJIMUEM, XPOMOM U JIp.), KOTOpble OKa3bIBAIOT TOKCUYHOE JAEWCTBHUE Ha
JKUBbIE OPraHU3Mbl U TNPUPOAHBIE DKOCUCTEMBI. 3arpsi3HEHHEM IIOYB TSKEJIBIMM METaJulaMU
CUMTAETCSl TPEBBIINICHUE UX (PAKTUUYECKOTO COJIEp)KaHUS B IMOYBE HAJ PErHOHAJIbHBIM (DOHOM.
OCHOBHBIMU ~ AaHTPOIIOT€HHBIMM  MCTOYHMKAMH  TIOCTYIUIEHUS  TSKEJIbIX  METalIoB B
OKPYKAIOIIYI0 Cpeay SBISAIOTCS: MNPEAUPHUATHS UYEPHOM W I[BETHOM  METaJUIypruH,
TOPHOAOOBIBAIOIIAsT MPOMBIIUIEHHOCTh, CKHUTAHHE YrOJbHOTO TOIUIMBA, HE(PTH U Pa3IMUHBIX
OTXOJ0OB, MPOU3BOJACTBO CTEKJIA, ILIEMEHTAa, AaBTOTPAHCIOPT. Tak, Hampumep, OCHOBHBIM
UCTOYHUKOM 3arpsi3HEHHS OKPY)KAIOIIECH Cpesibl CBUHIIOM SIBIISICTCSI aBTOMOOMIIBHBIN TPAHCIIOPT;
KaJMHUEM, MEJbI0, MBIIIbSIKOM M [MHKOM — IIBE€THAas METAJUTyprus; KoOalbTOM, HHUKEJEM,
BaHAJUEM M CEJIEHOM — TEIUIODHEPreTHKA; PTYTbIO — LIBETHas METAJULYprus, CKUIaHHUEM
TOIUIMBA, XUMHUYECKass HIPOMBINUIEHHOCTb. HEKoTOpoe KOIWYECTBO TSKEIBbIX METAIOB B
OKPYXKAIOIIYI0 CpeAy IOCTAaBJIAET U CEJIbCKOE XO3SICTBO, € NMPUMEHSIOTCA MECTULUABI U
MUHEpaJbHBIE yNOOpEeHUs, coaepKallue TsDKenble MeTabl. [lo olleHKaM CrenuaInucToB,
AQHTPOIIOTEHHBIN BKJIAA JUIsI OOJNBIIMHCTBA TSOKEIBIX MeTauioB mpesbimaer 60% mpuuéMm, mo
HEKOTOPBIX OLICHKaM, JJIs CBUHIIA, KaJMUsl, HUKEIA U BaHAIUs OH J0XoauT 10 90%.

[TockonbKy OONBIIMHCTBO TSKENBIX METANIOB IIOCTYNAeT B IIOYBY, OCAXKAAACH C
IIPOMBIIIIEHHBIMU BBIOpOCAaMHU M3 aTMOcdepbl, 3arps3HeHHe MO4YBbl OOYCIIOBIEHO, B IEPBYIO
ouepenb, PO30H BETPOB JAaHHOTO paiioHa U CKOpPOCThIO Berpa. IlosTomy Hambonbine
3arpsi3HEHUS] OTMEYAIOTCS B HAIPABIEHUWU NPEoOSafaroluX BETPOB (B ATOM COCTOUT Tak
Ha3bIBAEMbIll a’pajbHO-TEXHOICHHBIN XapakTep 3arpssHeHus). Kpome srToro, ckasbiBaercs
BJIMSIHUE M JAPYTUX METEOPOJIOrHYecKUX (DaKTOpOB (TEMIEpaTypHON HHBEPCHU U KOJIMYECTBA
OCaJKOB), a TaKXke penbeda MECTHOCTH M XapaKTEPUCTUK IMPOMBIIUICHHOTO NPEANpUATUS
(MOIIHOCTH M TEXHOJIOTUU MPEIANPUATHS, BBICOTHI TPYO, CHCTEMBI OUYUCTKH Ta30BBIX BHIOPOCOB
npennpusaTusi), GU3NKO-XUMHUYECKUX CBOWCTB BbIOPAChIBAEMBIX YaCTHIl, UX TUCHEPCHOCTH U
XUMHYEeCKoro  coctaBa. (OCOOEHHO Jajeko OT HCTOYHMKAa BBIOpOca  MEpPEeHOCSTCA
BBICOKOJMCIIEpCHBIE adpo30iu. Hambonblas MIOTHOCTH BbIMAJEHUS THKENBIX METAUIOB OT
IPOMBIIIJICHHOTO HCTOYHHKA HAa0JII0JaeTe B €r0 OKPECTHOCTSX, B paanyce 3-5 KM.

CnengyeT OTMETHTb, UYTO MpH HAOIIOACHUM W KOHTPOJIE HaJ 3arpsA3HEHHUEM ITOYBbI
TSOKENBIMU METAJJIAMU JIOCTaTOYHO TPYAHO, @ MHOT/AA U NMPAKTUYECKH HEBO3MOXHO OTIEIHTH
METaUIbl TEXHOT€HHOI'O0 MPOUCXOXKIACHUS OT METANIOB €CTECTBEHHOTO ITPOMCXOXkAEeHHS. B
OCHOBHOM METaJIJIbl TEXHOT€HHOT'O IPOMCXOXKICHUS COCPEA0TAauNBAIOTCS B IOBEPXHOCTHOM 5-6-
CaHTUMETPOBOM MOYBEHHOM cioe. [loBeneHHe TSHKENBIX METAUIOB B IIOYBE 3aBUCUT OT
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ycioBUid M pH cpensl — B Kucnoil cpene OONBIIMHCTBO
MeTaJlJIoB Oojiee MOABMXKHBIL. [l0ATOMY OCHOBHYIO OINACHOCTb MPEACTaBISET CIOCOOHOCTH
TSKENBIX METAJNIOB HAKAIUIMBATHCS B PACTEHUAX U C IUILIEH [TOCTYaTh B OPraHU3Mbl AKUBOTHBIX
n yenoBeka. CoequHEHUs TSHKENBIX METAIJIOB TOKCHUYHBI, HEKOTOpPbIE M3 HHX, HaIlpUMED,
KaJIMUH, OKa3bIBalOT KAHLIEPOIE€HHOE BO3ACHCTBUE HA OpPraHU3M 4YEJIOBEKa (T.€. IPOBOLMUPYIOT
00pa3oBaHHME 3JIOKAYECTBEHHBIX OIMyXxoJjei). Tokcuyeckoe nelcTBHE CBHHIIA CBSI3aHO C €ro
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CIIOCOOHOCTBIO 3aMelIaTh KalbIUii B KOCTSAX M HEPBHBIX BOJOKHAX. OTpaBlieHUE 4YeTOBEKa
CBUHIIOM MPOSBISETCS HecHeU(pUUECKUMH CUMITOMaMU: BHauyaje MOSBIAETCS IMOBBIIICHHAS
BO30yIUMOCTh M OECCOHHUIIA, TI03KE YTOMIISIEMOCTh U Jemnpeccusi. boiee mo3aHUE CUMIITOMBI
3aKJIIOYAIOTCS B PACCTPOMCTBE (DYHKIIMI HEPBHON CHCTEMBI W MOPAXEHUW TOJIOBHOTO MO3Ta.
CBUHEMH, Kak U Ipyrue TSKETbIe METAIIBI (KaJAMUM, PTYTh), OTPHUIIATEIHHO BIHSIET HA PEAKIUIO
[JIa3HOM CEeTYaTKU, BBI3BIBAECT YXYALIEHHE CYMEPEYHOro 3peHus. XpOHHYECKOe BO3ZEHCTBHE
ke HE3HAYUTENbHBIX KOHIICHTPAIMA KaaMUsl BBI3BIBACT 3a00JICBaHMSI HEPBHOW CHUCTEMBI W
KOCTHBIX TKaHeH, HapylIieHrue (epMEeHTHOTO 0OOMEHAa U paObOTHI TIOYEK.

CopepxaHue TOKENBIX METANIOB B MOYBE HOPMHUPYETCS — JUIsl HUX YCTaHABIMBACTCS
npeaensHo AonycTuMas kKouieHTpanus B mouse (ITJIK ).

I[TJIK; nomxkHa oOecrieunBaTh:

e miepexo]l TKENOro MeTaula B pacTeHusi (YCBOGHHE) B KOJIMYECTBE, HE BIEKYIIEM
npesbitnenns [1/IK nanHOTO BemecTBa B MPOIYKTaX MATAHUSA);

eriepexo] TSDKEIOro MeTajla B TPYHTOBbIE BOJABI B KOJMYECTBE, HE BIIEKYIIEM
npesbiieHus [1/IK nig Boasl BOTOEMOB;

® [IPOIIECCHl CAMOOYMIICHHS U TTOYBEHHBIM MHKPOOHMOIIEHO3 03 BIUSHUS HAa HUX JaHHOU
KOHIIEHTPAIIUU METaJlIa B IIOYBE.

Tak, Hanpumep, ycranosienbl [1JIKy (B MuumrpamMmmax Ha KAJIOTPAaMM CYXOW ITOYBBI):
st pryta — 2,1 mr/kr, cBunna — 20,0 mr/kr, xpoma — 0,05 Mr/kr.

[Ipu moBeAeHMM HUCCIIEOBAHHUM CIEMUAINCTAMU COOpaHbl MHOTOYMCIICHHBIE JAaHHBIE O
HAKOIUICHUU TSDKETBIX METAJUIOB OBOIIHBIMH KYJIbTYpaMH. BBIICHEHO, YTO TSKENBIC METAILIBI
MOTYT HaKaIlJIMBaTHCS OBOIIHBIMU KYJIbTYpaMHU — B JINCThAX U KOPHEIIOAX CBEKIIBI, MOPKOBH,
JUCTHSIX KAIyCThl, ToOErax yKpoma U TEeTPYIIKH, TeM CaMbIM MPOTEKAET YCBOCHUE TAKEIBIX
METAJIJIOB U3 MOYBBI OBOIIHBIMU KYJIbTYPaMH.

O6opynoBaHnue U MaTepPUAJIbI
1. TlouBorpyHT HEHTpaIBbHBIN, ST,
2. Boponka crexnsaHas (mactmaccoBas) d=50-80 mm;
3. HoxXHHIIEL,
4. [IuHner;
5. IIpobupka,;
6. CeMeHa NETPYyILIKHU UM YKpoma — 1 yrakoBka;
7. Crakansbl (éMrocThio 50 1 100 M) — o 1 1mT;
8. CTekIIsIHHAS IaJI0YKa;

9. Cynbdart Hukens 7-Bogaubiii (NiSO4x7H,0);

10. Tecr-cucrema «Hukenb-TecT;

11. ®unbTpel OyMakHbie 00e3301eHHbIe «CHUHSSI JICHTaY;

12. Iununap mepHslil Ha 50 M,

13. Yamka [Tetpu — 4 mwr;

14. Inarens (Jioxxeuyka);

15. Slmuk nms pacaasl iactMaccoBbiid, 40%20%8 ¢cM (OpUEHTUPOBOYHO);

16. Bechl yueOHbIe ¢ pa3HOBECAMU;

17. Tecr-xommiexkT «Hukeby»;

18. IlIka¢ cymunbHbIi, o0eceunBatonuii remmnepatypy 105°C.

Yxka3aHus 110 TeXHUKe 0e30I1aCHOCTH
Hcnonb3yeMbie TpH BBITIOJHEHUW aHAIN3a pPACTBOPHI, PEAKTUB, IMOCyJa W JPyTHE
COCTaBHbIE YAaCTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

IIpu ocmoTpe npoBepAIOT:

1. [1enoCTHOCTh U TEPMETHYHOCTh YIIAKOBKH PACTBOPOB, PEAKTHBOB;

2. OTcyTCTBHE IOBPEKACHUI MEPHOU TTOCY/IBI, MPOOUPOK, KOHTPOIBHBIX IIKAJ U T.IL.;

3. CoOTBEeTCTBHE BBIOPAHHOTO I MCIIOJIB30BAHMS PEAKTHBA (PacTBOpa) WIIM TOCYABI
TpeOOBaHUSM METOJIUKH aHANU3a, T.C. HAJMYHE XOPOIIO U OJHO3HAYHO UUTAEMOU ITHUKETKH,
METOK Ha MEpHOM MOCYAE U T.II.
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[Tocrne mpoBeneHuss aHamu3a MEpPHBIC CKISHKA W THIETKH CIEAYeT MPOMBITh YUCTON
BOJIOM, CKJISTHKM C pacTBOpamMH HEOOXOAMMO TF€pMETHYHO 3aKPbITh U YJIOKUTh B MecTa JUIsl MX
XPaHCHUS.

Bxonsmme B cocTaB KOMIUIEKTAa PEaKTUBBI T€PMETHYHO YIAKOBAaHbI BO (PIIAKOHBI M HE
MPEJCTABISIFOT OMACHOCTH TPU XpaHEHWH. XOTh KOMIUIEKT HE COJCPKHUT SIOBHTHIX U
CHJIBHOJICHCTBYIOIUX BEIIECTB, MPHU paboTe ¢ KOMIUIEKTOM HEOOXOAWMO PYKOBOJICTBOBAThHCS
OCHOBHBIMHM TIpaBHJIaMU O€30MAaCHOCTH, TNPEIYCMOTPEHHBIMH JJisi paboT B XUMHYECKOH
nabopatopuu. B wactHOCTH, ipu paboTe B 1a00paTOPUN HE JOMTYCTUMO:

1. [Tomaanue XUMUKATOB ¥ PAaCTBOPOB HA CIU3UCTHIE 000JIOYKH, KOKY, OJCKIY;

2. llpunsTtre mumy (TUTHA);

3. Bapixanue Bo3ayxa ¥ XUMHUKATOB, 0OCOOCHHO UMEIOIIUX PE3KUI 3arax ¥ HaXOSIIUXCS B
MEJTKOKPUCTAIUTHYECKOM COCTOSTHUU (00pa3yIomuX MblIb);

4. Tlpu pabore CcO CTEKISHHBIMH HW3JCTUSAMU H TIOCYJOM HEO0OXOIUMO COOI0IaTh
OCTOPOXKHOCTH BO M30€KaHUE MTOPE30B.

[Ipu npoBeneHWHM HSKCIEPUMEHTOB IO MOACITUPOBAHUIO  3arpsA3HEHUN  BO3IyXa
MPEyCMOTPEHO HCIOJb30BaHNE KOHIEHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpPHOM,
COJISTHOM, a30THOW, MypaBbHHOH. IIpu momagaHuy KHUCIOT Ha KOXY HEOOXOIUMO OBICTPO
MIPOMOKHYTHh PAacTBOp JIOOBIM TaMIIOHOM (Cal(eTKOW, BETOUIBI0O M T.I.), MECTO IOMaJaHus
OOUITBHO TTPOMBITH CTPYEH BOJIBI M BEIMBITH C MBIJIOM.

Oco0eHHO omacHbl KUCTIOTHI MpY MOMAJaHUU B TJa3a. B 3ToM ciydae riia3a HE0OXOAUMO
HEMEIJICHHO 00UITBEHO MIPOMBITH HE CUJIBHOU CTpyeit BOJIBI, 3aTeM
2%-HBIM BOJHBIM PaCTBOPOM COJIBI K CPOYHO OOPATUTHCS K Bpady-CIEITUATHCTY.

Conb HHKeNsI TpU MOMAJaHUM B OPTaHU3M YEJNOBEKA MPEACTABISACT IOBBIMICHHYIO
OTIaCHOCTh M TpeOyeT 0co00ro oOpalleHus, a UMEHHO: XpaHEHHUS B CICIIMAIbBHOM MeCTe, ydeTra
P PacXOJ0BaHUU.

3aganusa

B cBsi3u ¢ OTHOCUTENBHOM CIOKHOCTBIO JAHHOW pabOTHI, HUXKE MOAPOOHEE MPUBOIUTCS
o0l MOpSAOK €€ BBINOJHEHUS, IMOCJIE€ YEero M3J0KEH MOPSAIOK BBINOJIHEHHUS OCHOBHBIX
orepanuii, KOTOpbIe MPOBOAATCS C MOYBOI HECKOJIBKO pa3 B X0/1€ HKCIIEPUMEHTA.

s BbIMONHEHUs] JaHHOM pabOThl HEOOXOAMMO 3a0JIarOBPEMEHHO BBIPACTHUTH 3€JEHBIC
pacTeHusi Ha TOYBOTPYyHTE. )i 3TOTO MPOpPAIIKUBAIOT CEMEHA, BRICAXKUBAIOT MIPOPOCIINE CEMEHA
B IIOYBOTPYHT WU, CO3/aBasi HEOOXOAMMBIE YCIOBHSI [JIsi MPOpAcTaHUS 3€JICHOW Macchl
(TeTIMYHbBIC 3HAYEHUS TEMIIEPATyPhl U OTHOCUTEIBHON BIIAXXHOCTH, 00S3aTeNbHBIC PEryIsIpPHBIN
MIOJIMB ¥ OPOIIICHUE), BBIPAIIMBAIOT PACTCHHSI BRICOTOM HE MEHEe 5-7 CM.

Heobxoqumo Takxke 3abinaroBpeMeHHO mpuroToBuTh pactBop NiSOs4 ¢ KoHIEHTparmei
Ni2+, TpeOdyeMou ISl pean3aliii MeToa MoaenupoBanus (B nuama3one ot 250 mo 5000 mr/m, B
3aBHCHUMOCTH OT MCIIOJIb3YEMOT0 METO/Ia aHaJIHM3a), TI0 CIIEAYIOIIEeH METOIUKE:

IIpurorosjieHue pacTBopa cyjiabdara HUKeJIs

B3Bemennyto Ha Becax HaBecky (M, 2) Hukens (1) cynasdara 7-sognoro (NiSO4%x7H;0)
3 cocraBa Habopa ¢ TouHocThio +0,01 © momemaroT B MEpHYIO KOJIOy, pacTBOPSIOT B
TUCTHILTUPOBAHHOM BOJIC u JIOBOJIAT o0beM pacTBopa 10
1000 M AMCTUIITUPOBAHHOW BOJIOM.

Benuunnaa HaBeCKH yCTaHABIMBAETCS 3a01arOBPEMEHHO B X0J1€ TPOOHOTO SKCIIEPUMEHTA U
3aBHCUT OT COPOIIMOHHBIX CBOMCTB HCIOJB3YeMOro oOpa3la MOYBBl M YYBCTBUTEIHHOCTHU
BBIOPaHHOTO METOa aHAJIN3A.

3HavueHuss HaBeckw (M, 2) COMM HUKENS I TOJy4eHHs TpeOyemMoil YCTaHOBJICHHOM
KOHIIEHTpaluy HUKems B pactBope conu (Cyi, me/1), npuBeaeHsl B Tadbmume 11.

Ta6mmma 11. 3nauenust HaBecku (M, 2) COJIM HUKES

Chri, Me/n 250 500 1000 2500 5000

m, 2 1,20 2,40 4,80 12,0 24,0

[Tpumedanue. OpueHTUPOBOYHBIE 3HAUYEHUS KOHIEHTPALMU PacTBOpa COJIM HUKENS: MpU
TECTOBOM aHAJM3€ C MPUMEHEHHEM TecT-cucTeMbl — S000Mr/i, mpu KOIUYECTBEHHOM aHAJN3E C
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npUMEHeHHeM TecT-KomruiekTa «Hukenb» nubo ananornyHoi jgabopartopHoit meronuku — 500
MTI/J1.

CpoK ToAHOCTH pacTBOpa HUKENSA COCTABISIET | rox.

Tpebyemass 111 BHECEHMs B IIOYBY KOHLEHTpalMs HMKENIS yCTAHABJIMBAETCS
3a0J1arOBpeMEHHO B XOI€ TPOOHOTO IKCIIEPUMEHTA.

Ha nepBoM 3Tame paboTarOT ¢ MOYBOM, B KOTOPOM BITOCJIEICTBHH OYAYT BBIPAIIMBATHCS
pactenust (poHOBBIM ypoBeHb). OTOMparOT MPOOBI MOYBBI, MPOBOIAT YCpPEeOHEHHE MpPoO; u3
yCpenHEHHONH MpoObl MPUrOTABIMBAIOT BBITSDKKY M €€  aHAIM3MPYIOT, T.€. IPOBOAST
OTIpeNieNIeHNe COJIepKaHus B HEH MeTaula ¢ IMOMOIIbI0 TecT-cuctembl «Hukemb-recT» wim
WHOTO, O0JIee TOYHOTO, CpencTBa. Takum oOpa3oM morydaeTcs npoda Nel.

[Mpumeuanue. [Ing OGombluell TOYHOCTH MPHU BBIMOJIHEHUH JAHHOTO M TOCIEAYIOIINX
OIpENIeNIEHNI COJepKaHUs HMKENS B IOYBE PEKOMEHIYETCsl MOJb30BATHCS TECT-KOMILIEKTOM
«Hukenby uim UCrosib30BaTh 0oJiee CI0KHbIE 1a00paTOpPHbIE METOIMKH XUMHUECKOTO aHATTU3a.

Ha BTOpOM 3Tame BBINOJHSIOT aHAJIOTWYHbIE PA0OTHI, HO PabOTAlOT C MOYBOM, I yXKe
BBIPAILLICHBl PACTEHUs BBICOTOM HE MeHee 5-7 cMm. llpu 3TOM B IOYBY C BBIPALEHHBIMU
pacTeHUsIMM PAaBHOMEPHO BHOCAT METOJOM IIOJMBA PAacTBOP MOJEIBHOIO 3arps3HEeHHs,
IPUTOTOBJICHHBIN U3 UMEIOIIEHCS B HAOOpe COM HUKeNs (IPUTOTOBJICHHUE PacTBOpPA MPUBEICHO
BBIIIIC).

JloGaBneHre pacTBOpa MOIEIBHOIO 3arps3HEHUS TMPOBOAAT JO COCTOSHHUS IIOJHOTO
CMauyMBaHMsI BCEH MAcChl ITOYBBI B SIMKE, HO 0€3 MOSBIECHUS H3JIUIIHErO PACTBOPA Ha MOAJIOHE.

Kon1eHnTpanus npuroTaBinBaeMoro MOoJeIbHOTO 3arpsi3HEHHs — paCTBOPA COJIM HHUKEIs —
YCTAQHAaBJIMBAETCsl 3a0JIarOBPEMEHHO B XOJle¢ IMPOOHOr0 SKCIEPUMEHTa M 3aBUCUT OT
COpPOLIMOHHBIX CBOMCTB HCHOJB3yeMOro oOpaslia IMOYBBl M UYYBCTBUTEIBHOCTH BBIOPAHHOTO
Merona aHanu3a. OpHUEHTHPOBOUHBIE 3HAYEHUS KOHLEHTPAIMM PAcTBOPA COJM HUKENS: IpH
TECTOBOM aHAJIM3€ C MIPUMEHEHHEM TecT-cucTeMbl — 5000 MI/J1, IpH KOJTUYECTBEHHOM aHAJIM3€E C
NMpUMEHEHHUEM TecT-KomIuiekTa «Hukenby nmnbo aHamorudyHoiu sadoparopHoit meroauku — 500
MT/J1.

[Ipy BeIONHEHUH PAOOTHI MOJEIBHBIE PACTBOPBI CONM HUKENS IOCIE HPUTOTOBICHMS
MOYKET aHAJIM3UPOBATHCS C NMPUMEHEHUEM TecT-cucTeMbl «Hukenb-tecT» i MHOTO, Oojee
TOYHOI'O, CpEACTBAa KOHTpossd (Hampumep, TecT-komiuiekta «Hukenby). llenpro anHanmsa
MOJICIBHOTO pacTBOpa SBISETCA OCBOCHHME BBIOPAHHOIO METOJa M CPEACTBA OLIEHKU
KOHIIEHTPALlMU JaHHOTO 3arps3HeHus. [Ipy 3TOM MosIyKoJIM4ecTBEHHO (JIMOO KOJIUYECTBEHHO, B
3aBHCUMOCTH OT TPUMEHSEMBIX CpPEACTB KOHTPOJIS) ONPENESIeTCS KOHILIEHTPAIUs HUKENS B
MO/JICJIBHOM PacTBOpE.

KonnyectBo BHOCMMOTO pacTBOpa yCTAaHABIMBACTCS MPEABAPUTEIBHBIM TECTOM MPOOHOM
IIOYBEHHOHN BBITSKKH TaKMM 00pa3oM, 4TOObI KOHLEHTpAlMs HUKES B BBITSIKKE COCTABIIsUIA
nopsiaka 100 wmr/m  (opueHTHpoBouHO). Ilpm 3TOM (uKkcupyercs (3amuchiBaeTcsi) 00beM
pacTBOpa, U3pacX0A0BaHHOIO HA MOJHUB, U €r0 KOHIIEHTPALHUs.

Ha sToM 3Tane Takke BBIIOJIHIIOT OTOOp M yCpeJHEHHE MPOObI, MPUTOTOBICHHS BOIHOM
BBITSDKKH U €€ aHaJIu3, MoJTyvasi, TakuM 00pazom, mpoody Ne2 (MCXOIHBIN YPOBEHBD ).

Ha TpeTbeM 3Tame onpeaessioT coiepkaHie HUKEIS B BOJHOW BBITSKKE M MTOYBE Uepes3
omnpenenEHHbIe MMPOMEXKYTKH BPEMEHU (HAmpHUMep, €KCHENEIbHO), ToJydasi, TaKUM 00pa3oM,
HeCKO0JbKO mpo0 (NeNe3-5 mim GoJjiee), XapakTepU3YIOLUIUX YCBOCHUE HUKEINS PACTEHHUSIMH BO
BpeMEHU (AMHAMUKY YCBOCHUS).

Ilo pesynpratam Bcex TMPOBEACHHBIX OSKCIIEPUMEHTOB JaHHBIC, IOJyYE€HHBIC TPH
ONpE/IC]ICHUN KOHILIEHTPAallMd HHUKeJlsd B II0YBE BO BpeMeHM, (uxcupyrorT B Ttabmuue. Ilo
OKOHYAaHUU 3KCIIEPUMEHTOB MPOBOJAT MOCTPOCHUE IpaduKa 3aBUCUMOCTH COJICPYKAHUS HUKEIS
B IIOYBE OT BPEMEHHU, XapaKTEPU3YIOLIeH JUHAMUKY ITPOLIECCa YCBOCHHUS.

JlonoJHUTeIbHbIE PEKOMEHIAIUH

1. IIpoIOKUTENIBHOCTh JKCIEpUMEHTa (KOJMYECTBO OTOMpPAEMBIX MOPO MOXKET OBITh
yBEJIMYEHA JJIsl MOJIydeHus: OoJiee MpeiCTaBUTEIbHBIX JaHHBIX O IMPOIEcCe YCBOCHUS HUKEIS
pacTEeHUSIMH).
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2. Ilpy BO3MOXXHOCTH OIIPEICNCHHUs] COJEPKAHUSA HUKENS B TI0YBE HECKOJIBKUMHU
MeToAaMH  (TECT-CUCTeMOMW, TeCT-KOMIUIEKTOM, JabopaTOpPHONW METOAMKON) MOTYT OBITh
NOJIyYEeHbl 3HAYCHMS COJIEPXKAHMS HUKENS B IOYBE 3TUMH METOJAMH JUI COIOCTaBJICHUS
TOYHOCTH PE3YJIbTaTOB U 0OOCHOBAHMSI BHIBOJIOB.

3. [lanHas paboTa MOXeT ObITh BBINOJIHEHA TAKXKe Ha PAa3JIMYHBIX OBOIIHBIX KYJIbTypax —
KaK JIUCTOBBIX. Tak 1 KopHEBbIX. BaxkHO, YTOOBI /U1l SKCIEpUMEHTOB OB BHIOPAHBI KYJIbTYPHI,
pactyique OBICTPO W Jaroliue OOJIBIIONW MPUBEC Macchl. TakuM 00pa3oM MOKHO BBHITIOJHHUTH
[eJI0€ UCCIIEJIOBAaHUE TMpoIllecca YCBOCHUS TDKENBIX METAUIOB M3 IIOYBBI  Pa3IMYHBIMU
OBOIIHBIMHU KYJIbTypamMH, NpU4YéM B KadecTBE (DaKTOPOB YCBOEHHS MOTYT OBITh BBIOpAHBI
YCIIOBUS TPOU3PACTAHUS, TUIIBI TIOYB U T.I. TakyKe MOKET ObITh IPOBEJEHO IKCIIEPUMEHTAIILHOE
MCCJIEJOBAHME MTPOLIECCA HAKOIIEHUE METAIUIA Pa3IMUYHbIMU YaCTSIMU PACTEHUS.

BobinoJsiHsieMble onepanuu

BeinonHeHue MaHHBIX Olepaluid IPOBOMAT C IIOYBOM HECKOIBKO pa3 B XOJAE
9KCIIEPUMEHTA: TII0CJI€ BHECEHHS B HEE MOJENIBHOIO 3arpsi3HEHHUS COJBI0 HHUKENs Mepen
BBIpAIlMBAaHUEM OBOIIHBIX KYJIbTYp (B OTCYTCTBUU 3€IEHBIX PACTCHMI), a TAaKXKe C MOYBOH, Ha
KOTOPOM YK€ BBIpaIeHbI 3eJIEHBIE PACTEHUS.

A. OT00p ¥ MOAroTOBKA NMPO0 MOYBHI

1. 3 HECKOIBKHX TOYEK JIAOOPATOPHOW YCTAaHOBKH C OJWHAKOBOW TJIyOWHBI IIMaTesieM
orOepure mpoObl mouBkl B KommuecTBe He MeHee 100 r (opuentupoBouno 0,1-0,2 m). [IpoBeaute
ycpennenne (oObeauHeHHe) oOpaslioB, OTOOPAHHBIX M3 HECKOJIBKUX MECT, ISl TOJTy4YeHUS
NPEJCTaBUTEIILHON PaOOTHI.

2. Yepennénnyto npo0y nomectute B yamky [letpu, 3anonnus e€ Ha )2 BbicoThl (PucyHok
13), u BICymIHBaiiTe B CymMiIbHOM mikady npu temmneparype 105°C 1o mocTossHHOM Macchl (He
MeHee 2 4acoB).

Bricymennyto mpo0y XxpaHure B 3aKpbITOl yaiike [leTpu uiu B MaTepyaToM MEIIOUKe.

[Ipumeuanue.

1. BeicymmBanue MOYBEHHOTO 0Opaslia BBIMOJHSAETCA 3a01aroBpeMEHHO, HAaKaHyHE s
3aHATUN MO0 HA MPEbIIYIEM 3aHATHH.

2. BricymmBaHue TOYBEHHOro oOpaslia MpH OTCYTCTBHM CYIIWJIBHOTO IIKada MOXKHO
POBOANTH B KOMHATHBIX YCJIOBHSIX, IOMECTUB OTKpBITYIO 4amiky [letpu ¢ oOpasnom B Térmioe
MeCTO Ha | cyTku.

1cm

f
Pucynok 13. YHamxka [letpu ¢ oTo6panHoit mpoOoii
b. IlpuroroByieHre NOYBEHHOI BBITSKKHA

1. B3Becbre Ha Becax uMcThi cTakaH Ha 100 mu. B crakaH momecTuTe BBICYILIEHHYIO
NOYBY Ha 1-3 BBICOTHI U CHOBA B3BECHTE €r0, ONPEIEIUB MACCY [TOYBBI B IpaMMax.

2. C moMoIIbI0 HWIMHPA 100aBbTE K MOYBE AUCTHIUIMPOBAHHYIO BOAY B KOJIMYECTBE 5 MII
BOJIbl HA KaXKJbIii TPAMM OYBBI.

3. IlepememmuBaiiTe coaep>KMMOE CTakaHa B T€YEHUE 3-5 MHUH. C TOMOIIbIO CTEKJISTHHOU
HaJIOYKH.

4. OrdunpTpyiiTe comepX UMOe CTakaHa yepe3 OyMakHbIi (UIBTP, cOOUpas TOTOBYIO
BBITSDKKY B HIDKHUM cTakad Ha 100 M1, kak mokazaHo Ha pucyHke 14. O6patuTe BHUMaHUE Ha €€
BHEIIHUH BUJ (LIBET, MyTHOCTB). BBITsKKa JOKHA OBITH OJTHOPOJHOM U HE JIOJDKHA CONEpkKATh
YacTUI] MOYBBHI.

[Tpumeuanue. [1epBbie HECKOIBPKO MUJLTIIIMTPOB (pUIbTpaTa HEOOXOIUMO OTOPOCUTH, T.K.
OHHU COOMPAIOT 3arpsi3HEHUs ¢ PUIBTPA.
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Pucynok 14. ®unbTpanus MOYBEHHOMN BBITSKKU

BrITsbKKa 10DKHA OBITH IPOAHATM3UPOBAHA B TOT JKE JICHb.

CopepxaHue HHUKENs B TOJYYEHHOH BBITSDKKE OIpeAeNsieTcsl ¢ MPUMEHEHHEM TecT-
cucremsl «Hukenb-recTy.

BbinoJsiHeHHe TeCTHPOBAHUSI MOYBEHHOH BBITSKKH C NPUMEHEHHEM TeCT-CUCTeMbI
«Hukeab-tect» (Pucynok 15)

1. OTpexxpTe HOXHUIIAMHA OT WHIWKATOPHOMW ITOJIOCKH pabdOuYMii ydacTOK pa3MepoM He
MeHee 5X5 MM.

[Tpumeuanue. BHUMaATENbHO H3Y4YHTE MOPSAOK MPOBEACHUS TECTUPOBAHMS Ha OOJIOXKKE
TECT-CUCTEMBI!

2. He cHMMas MOTMMEPHOTO MOKPBITUS, 3aKMUTE KYyCOUEK IMOJIOCKH MUHLIETOM U OITYCTHUTE
€ro B pacTBOP (BBITSIKKY). Briaepkute Kycodek mojocku B pactBope 5-10 cek.

3. Uepe3 3 MHH. CpaBHUTE OKpPACKy KyCOUKa IMOJIOCKH C OKPAaCKOW KOHTPOJBHOM IITKAJIbI
[IBETHBIX OOpa3IOB HAa ITHUKETKE TecTa, BHIOpaB oOpasen, OMMKalIIMi MO0 MHTEHCHMBHOCTH H
XapakTepy OKpacKM TECTHPYeMOro Kycodyka (Ipu  HPOMEXKYTOYHOM  OKpacke —
COOTBETCTBYIOIIMH HHTEpBall KOHLEHTpauui). OnpeneianuTe OPUEHTHPOBOYHYIO BEIUYHMHY
KOHIEHTPALlUU HUKENS B paCTBOPE (BOJHON BBITSIKKE).

K()II'I‘p().‘lbllﬂH IKaJja —l
I Kommenrpames xxraonos Ni (2+), mrin 0| 10100
? Oxpacka paboacro yeacTea

Pucynok 15. BeinosiHeHUE TeCTUPOBAHUS TOYBEHHOM BBITSKKU C TPUMEHEHUEM TECT-
cucteMbl «Hukeab-TecT»
4. PaccuuTaiiTe coaep)kaHue HHUKeNs B MpoOe mouBeHHOro pactBopa Cyjz B MI/I 1O

dopmyne (4):
Cow; "V
E Ni
Co o = —2NL (4)
N
L m »
rae: (g i — KOHIIGHTpALHst HOHOB HUKEJIS B BOIHOMN BBITSDKKE, MI/JT;
V — 00BEM BBITSHKKH, MJT,
m — macca oOpasia, T.

Conep:xanue oT4yeTa
1. Onpenesienne coaep:KAHUSA HUKeJIs] B NMOYBEHHON BBITSKKe U (UKCHPOBaHHE
pe3yJbTaToB
[Tomyuennsie nanubie 3adukcupyiire B Tabauiie 12 mo ciemyromieit hopme:
Tabnuua 12. Pe3ynpTaThl 3KCIIepUMEHTa

O0BEM pacTBOpa MOACITBHOTO 3arpsS3HEHUS MJT
Komaectso Ni®*, BHecéHHOrO B II0YBY C PACTBOPOM M2
No [Tponoixu Macca npoObI MOYBHI, & Konuenrpanus Konnenrtpanus
npoObI | TEIBHOCTH, Ni** B BoHOI Ni** B mpo6e
IHU BBITSKKE, M2/l TOYBBI, Me/Ke
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OB WIN -

[Ipu BO3MOKHOCTH ONpEEIICHUs COJACPKAHUSI HUKEINS B MOYBE HECKOJBKUMH METOJIaMHU
MOJTyYUTE 3HAYCHUS CH Ni OTHMH METOJaMHU [JIsS JaJbHEHMIIEr0 COIOCTAaBJICHUS TOYHOCTHU
pe3yabTaToOB U 00OCHOBAHUS BHIBOJIOB.

2. MocTpoenue rpauka 3aBUCUMOCTH COJAEPKAHUS HUKeJIA B MOYBE OT BpeMEeHHU

[To manHbIM TaOuIEl 12 MOCTpoOWTE TpadUIECKyI0 3aBUCUMOCTh KOHIICHTPAIIUU HUKEIS B
IIOYBE (CH Ni) OT BpeMeHH (T, THU), OTKJIAAbIBasi IO OCH abcuuce BpeMs, a MO OCH OpAWHAT —
KOHIICHTpaInio HUKes B mouse (Pucynok 16).

A

Crrwie MITRT

T, Anu

Pucynok 16. I'padguk 3aBUCIMOCTH KOHIICHTPALIMU HUKEJS B IOYBE OT BPEMEHHU

CnenaiiTe BBIBOJI O CITOCOOHOCTH OBOIIHBIX KYJIBTYP YCBaWBaTh TSDKEIBIE METAIIBI U3
IIOYBBI.

[Tpy HanWM4MK TAHHBIX, TOJYYCHHBIX MyTEM U3MEPEHHH Pa3HBIMHU CPEICTBAMHU, CICITANTE
BBIBOJ] O CPABHUTEIHHON TOUHOCTH MOIYYEHHBIX TaHHBIX B 000UX ciydasx. BeiBog obocHyiiTe.

KoHnTpoJibHbIE BONIPOCHI

KaKOBBI HNCTOYHUKHA 3aI‘p}I3H€HI/I$I IIOYBbI TH)Ké.HBIMI/I MeTa.H.HaMI/I?
B gyem 3akmrodaeTcs TOKCHYECKOE BO3ACHCTBIE TSDKEIBIX METAJJIOB HA YejoBeKa?
Yo takoe ITJIK?
Kaxkossl 3nauenus 111K s pryru, xpoma u cBuHIA?

el AN S

Cnncok JuTeparypbl, peKOMeH1yeMblil K HCIO0JIb30BAHUIO M0 TAHHOW TeMe
OcHoBHas1 iuTEparypa:

1. KopoOkun, B. . Dxonorus : [yueonuk] nns By3oB / B. U. Kopobxun, JI. B. Tlepeaensckuii. -
13-e m3x. - PoctoB u/]] : ®ennkce, 2004. - 602 c. - (Bricmiee obpazoBanue). - bubmuorp.: c. 602.
2. Opinos J1.C. Dxonorus 1 oxpana ouochepsl Mpyu XUMUYECKOM 3arpsi3HEHUH: Y 4eOHOe

nocobue st By3oB/ JI.LK.CanoBuukosa,l.H.JIozanoBcKas1. - 2-¢, mepepad. u gor. - M.:Beic.
mkona,2002. - 334 c.: ui. - 320-322

JlonoJHUTebLHAS JINTEpaTypa:

1 CrenanoBckux, A. C. O6mas sxosorus : yaeOonuk st By30B / A. C. CremaHoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bpatuukosa, U. I'. ®u3uko-XxuMHU4YECKHE OCHOBBI MHKEHEPHOM IKOJIOTHUH :yueOHOe mocodue /
W. T'. BpatuukoBa. — M. : Poccuiickuii yauBepcuteT 1pyx0s1 HapooB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 5BC «YHuBepcurerckas OMOINOTEKA OHIIANH.
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3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIUAIMN JJIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHuit 1 opranunzanuit CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

6 http://ecograde.bio.msu.ru — Mapopmarronnas cucrema «DyHIaMeHTaIbHbBIC TIPOOIIEMBI

OLCHKU COCTOSAHUA SKOCUCTEM U SKOJIOTMUCCKOTO HOPMUPOBAHU S

JlaboparopHasi padota 4. AfCOpPOIIHOHHAS OYUCTKA NMTHEBOH U CTOYHOM BO/IbI

Lens paboTer: M3yueHue ancopOIIMOHHOTO METOIa OYUCTKH BOJIBI.
PopmMupyeMble KOMIETEHIIUN WU UX YaCTH:

HaumenoBanue (opmupyeMbIX KOMIIETCHUHH

HNupexc DopmyIIHpPOBKA:

OK-9 TOTOBHOCTBIO MOJIb30BaThCSI OCHOBHBIMH METOJIAMH 3aIUTHI
IMMPOU3BOACTBCHHOTI'O MEPCOHAJIA U HACCIICHUSA OT BO3MOKHBIX HOCJ’IGI[CTBHIE
aBapuil, KaracTpod, CTUXUIUHBIX O€ICTBHUI

[IK -14 YMEHHUEM MPOBOJAUTH MEPONIPUATHS MO TPOPUIAKTUKE IPOU3BOICTBEHHOTO
TpaBMaTU3Ma U po(eCCUOHATBHBIX 3a00J1€BaHUH, KOHTPOIUPOBATh
COOJIIOJICHHE YKOJIOTHYECKOM 6€30MMacHOCTH MPOBOUMBIX paboT

TeopeTuyeckas 4acTb

AncopOryeil Ha3bIBaeTCA MPOLECC MOTJIOMIEHHUSI PACTBOPEHHBIX BELIECTB M3 PAacTBOPOB
(MUTHEBBIX M CTOYHBIX BOJ) TMOTJIOTUTEISIMH — aicopOeHTaMu. SIBJIeHHE aJCcOpOITMU CBSI3aHO C
HAJIMYMEM CWJI TPUTSHKEHUS MEXKIy MOJEKyJaMH aJcopOeHTa M IMOTJIOIIaeMOro BEIIeCTBa —
azicopOoTHBa.

OCHOBHBIMU XapakTepUCTUKAMHU TMpollecca aacopOLUu SBIAIOTCS W30MPATEIbHOCTh H
oOparumocTts. [Ipu onpeneneHHBIX yCIOBUSIX BO3MOKHO BbIIEJICHHE MOTJIOMIEHHOTO BEIECTBa
u3 ajacopbenrta. Takoil mporecc Ha3bIBaeTcsl JecopOunei, a Mo OTHOIICHHIO K aacopOeHTy —
pereHepanmen ero.

AACOpOIHMIO MPUMEHSIOT JJIi OYMCTKU MUTHEBOM BOBI, ITYOOKOM OYMCTKU CTOUHBIX BOJ
OT pPAacTBOPEHHBIX OPraHWYECKHUX BELIECTB M Ta30B, apOMAaTHYECKUX HHUTPOCOCAMHEHMIA,
Kpacurenei, MOBEpXHOCTHO-aKTUBHBIX BEIIECTB U Jp.

Ocobenno a¢hdexTuBHA ancopOIs MPH OYUCTKE CTOYHBIX BOJ, HM3BICYCHUH W3 HHUX
[ICHHBIX PACTBOPEHHBIX BEIIECTB U MOBTOPHOM HCIOJIB30BAHUN OYHMILEHHON CTOUHON BOJIBL.

B kauecTBe COpOEHTOB HCMOIB3YIOT PA3IUYHbIC NMPUPOIHBIE U CUHTETUYECKHE TBEP/AbIE
MOPHUCTbIE MaTepUalbl: aKTUBUPOBAHHBIE YT PA3IMYHBIX MAPOK, CUJIMKAresu, EOIUThI, TOpd,
[JIMHBI, a TAKXKE HEKOTOPBIE OTXO/IbI TPOU3BOJICTBA — IIIJIAKU, 301y, ONWJIKH, KOPY U JIUTHUH.

Haubonee yHuBepcanbHBIMU U3 aJICOPOCHTOB SIBISIIOTCS aKTUBUPOBAHHBIE YTIIH, CHIPHEM
JUISL KOTOPBIX SIBJISIFOTCSL YTOJIb, APEBECHHA, KOCTU JKUBOTHBIX, OTXO/bI LI€JUTI0JIO3HO-0yMasKHOIA,
OUINEBOM M JpPYyrux OTpacieil NpPOMBIIUIEHHOCTH. YJIeNbHAs IOBEPXHOCTh COPOEHTOB
COCTaBIISIET oT 20 10 2000 M2/, pazmep nop OT 0,002 1o
2,0 MKM.

AnIcOpOCHTHI XapakTEePU3YIOTCS TOTJIOTHTEIBHON WM aJCOPOIMOHHON CIIOCOOHOCTHIO,
KOTOpask ONpPEAESIeTCs] KOJIMYECTBOM MOTIIOMEHHOTO a1cCOPOTHBA B €IMHUIIE MACCHl WK 00beMa
aacopOenTa (T/kr wiIu KF/MS). MakcumManbHO BO3MOXKHAsE TIPH  JIAaHHBIX  YCIIOBUSX
HOTJIOTUTENbHAS CIIOCOOHOCTH aJICOPOEHTA HAa3bIBAETCSI PABHOBECHOM CTATUYECKON EMKOCTBIO.

3aBUCHUMOCTh MEXKIy PaBHOBECHBIMHM KOHIEHTPALMsSMU TOIIOMIEHHOTO BeEIlleCTBA B
TBEPION M JKUAKOU (ha3ax OMUCHIBAETCS U30TEPMaMH aJCOPOIUH.
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https://openedu.ru/
http://ecograde.bio.msu.ru/

CkopocTh mporecca aacopOIUH 3aBHCUT OT KOHIIEHTPALUH, MPHUPOIABI U CTPYKTYPHI
pPacTBOPEHHBIX BEIIECTB, TEMIEPATypPhl BOJbI, BUA U CBONCTB a/ICOPOEHTOB.

[Ipornece ancopOIMM CKIIaABIBACTCS U3 TPEX CTAIMIA:

eliepeHOCa BEIIeCTBA K3 CTOYHON BOJBI K TOBEPXHOCTH aJCcOpOeHTa (BHEIIHSS
i dysus);

e mupdy3un BemecTBa BHYTPHU aacopOeHTa (BHYTpeHHss tuddy3us);

® aJIcCOPOLIMH U3 TIOBEPXHOCTHU TOP.

[Tocnenusist cragusi MPOXOAUT OYECHBH OBICTPO. I[lodTOMYy NMMHUTHpPYIOIIEH CTaauei
npoiiecca OOBIYHO SBIsETCS JHO0 mepBas, JIO0 BTOpast CTausl.

[Ipomiecc  anCcOpOIMOHHOW OYHMCTKHM CTOYHOM BOJBI OCYIISCTBISIOT B  ammaparax
NIEPUOJUYECKOr0 MJIM HENPEPBIBHOIO JEHCTBHA. B ammaparax mnepuogudeckoro AeuCTBUs
CTOYHYIO BOAY GUIBTPYIOT Uepe3 HEMOIBUKHBIN CIOW IpaHyJIWPOBAHHOTO YIJIA WJIH JPYTroro
copbeHTa 10 MPOCKOKa H3BJIeKaeMoro BemiectBa B ¢uibTpar. Ilocie storo ¢unbrpanuio
MpEeKpaIiaT, U3 afgcopoepa CIMBAIOT BOY, a aCOPOCHT pEereHEePUPYIOT 00pabOTKON BOISHBIM
NapoM, HarpeTbIMdU HHEPTHBIMH Ta3aMH, OPraHMYECKUMHU pPACTBOPUTEISIMU WM BOJHBIMU
pacTBOpamMu XMMHYECKUX PEareHTOB.

Bribop cxembl ancOpOIIMOHHON OYMCTKH OIPEIENIeTCSl XapaKTepoM IPOU3BOCTBA,
KaYeCTBEHHBIM COCTaBOM CTOYHBIX BOJI, TPEOOBAaHUSMHU, MPEIbSABISIEMBIMU K OUYMLICHHBIM
BOJIaM, U HAJIMYKME IPYTMX OUUCTHBIX COOPYKEHUH.

HNonooOMeHHOH copOIuelt Ha3bIBaeTCs Mpoiecc OOMEHa HMOHAMM, HAXOMAIIMMHUCS B
pacTBope, U HOHaMH (PYHKIIMOHAIBHBIX TPYI TBEPAOH (ha3bl — NMOHHTA.

HNonooOMeHHasi OYHMCTKa MPHUMEHSIETCS /s M3BJICUEHUS M3 CTOYHBIX BOJ METaJJIOB
(uMHKa, MeIu, XpoMa, HUKEJISI, CBHHIIA, PTYTH U Jp.), @ TAKXKe COSTUHEHUI MBIIIbsKa, (hocdopa,
LIWAHUCTBIX COCAVMHEHUN W PAJUOAKTUBHBIX BeEIIECTB. MeToa MO3BOJISET PEKYyNEpUpPOBATH
LIEHHbIE BEIECTBA IMPU BBICOKOM CTENEHUM OYMCTKM CTOYHBIX BOJ. OTOT METOJ IIHPOKO
NPUMEHSIETCS Ul yMSTYeHUs! U 00eccoNrBaHus BOJBI B MPOLIECCE BOJOMOATOTOBKU U C LIEBIO
HOBTOPHOTO UCIOJIb30BaHUS.

HNonooOMeHHbIe COPOEHTHI — HOHUTHI — MMPAKTUYECKU HE pacTBOPUMBI B Bojie. B kauecTBe
MOHMTOB UCIOJb3YIOTCS KaK IPUPOAHBIE, TAK U MOJIyYE€HHbIE HCKYCCTBEHHBIM ITyTEM BEILLIECTBA.

K HeopranmdeckuM NOpPUPOAHBIM W CHHTETUYECKHMM HMOHUTAM OTHOCSTCS II€OJIUTHI,
MOJIEBBIC LITIATHI, CUIIMKAreu, THIPOKCU bl HEKOTOPBIX METAJIOB U JIp.

Oprannyeckue MNOPUPOAHBIE HOHUTBI — 3TO TyMHHOBBIE KHCIIOTHI I10YB, HO OHH
IPUMEHSIOTCS] CPABHUTEIBHO MaJIo W3-32 HEOOJIBIION XUMHUYECKOM U MEXaHUYECKOH MPOYHOCTH,
Majoi EMKOCTH.

IIpu ouncTKE CTOYHBIX BOJ HauOOJbIIEE TMPAKTUUYECKOE MPUMEHEHHE HaITH
OpraHMYeCKHe HCKYCCTBEHHbIE HOHHUTBI — CHHTETHYECKHME HMOHOOOMEHHBIE  CMOJIBL,
IPECTaBIISIOMINE COO0I BHICOKOMOJIEKYISIPHBIE COCTUHEHMUS.

VYrneBonopoaHble  paauiKadbl  00pa3yloT TPOCTPAHCTBEHHBIM KapKac, Ha3bIBaeMBbIil
MmaTputieil. Ha matpunie puKkcHpoBaHbl HETIOABMKHBIE (YHKIIMOHATHHBIC TPYIIIEI, CBSI3aHHBIC C
MPOTUBOMNOJIOXKHO 3apsLKEHHBIMU TOABM)KHBIMU MOHaMU (IpoTUBOMOHaMH). [IpoTHBOMOHBI
MOTYT OOMEHHBATHCSI HA HOHBI C TEM K€ 3apsiIoM U3 pacTBOpa (CTOUHON BOJIBI).

[To 3naky 3apsiza 0OMEHHBAIOIIMXCS MOHOB MOHHUTHI JIESAT HAa KATHOHUTHI U QHHUOHUTHI.
KarnonuTsl 00MEHHBAIOTCS C PACTBOPAMHE SJIEKTPOIHTOB MOJOKUTEITHHBIM MOHAMHU, AHHOHUTBI
— OTPULIATEILHBIMU MOHAMM.

BaxHeWmM cBOWCTBOM MOHUTOB SIBJISIETCS MX MOTJIOTUTENbHAsE CIOCOOHOCTh (0OOMEHHas
émkocTh). OHa ompezaensercs KOJIUYECTBOM T'PAMM-IKBUBAJIEHTOB MOHOB, IOIJIOIIAEMbIX
eIMHUIeH Macchl WM 00bEMa MOHUTA. Pa3muyaloT MOJHYIO, CTAaTHUECKYI0O U JUHAMUYECKYIO
00BEMHBIE EMKOCTH.

[lomHass €MKOCTP — 3TO KOJWMYECTBO IMOIJIOMIEHHOIO HMOHA NPH ITOJHOM HACHIEHUH
eAMHUILIBI 00beMa UM MacChl HOHUTA.

Cratnueckasi €MKOCTh — 3TO 00BEMHAs EMKOCTb MOHHMTA MpPU PABHOBECHHM B JIAHHBIX
pabounx yCIOBHUSX.
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JvnHamuyeckass EMKOCTb — 3TO €MKOCTbh MOHHUTA [0 MPOCKOKA IOTJIOIIAEMBIX HOHOB B
bunpTpar.

Honutsl BeIlycKaroT B BUAE nopouika ¢ pazmepom dactul 0,04-0,07 mm, 3epeH pazmepom
0,2-2,0 MM, BOJIOKHUCTBIX MaT€pPHAJIOB, JTUCTOB U TUIUTOK.

[locne wucyepnanus B Tmporecce OOMEHHOH EMKOCTH HOHHMTA €ro pereHepupyloT,
0o0OpabaThiBasi paCTBOpaMHU KUCJIOT, IIETOYEH W COJICH.

Perenepaiiyst — 3T0 HOHOOOMEHHBIH MPOIIECC, MPOXOAAIINI B 0OpaTHOM HANpPaBICHUU TIO
OTHONIEHHIO K OCHOBHOMY pabouemy mpoleccy. PacTBop, MOJIy4eHHBI MpH pereHepanuu,
HAa3bIBACTCS DIFOATOM.

[Ipouecc mMOHHOrO OOMEHa, KOTOPBIM BKJIIOYAET YEpeaylollHecs CTaguud COpOuuu U
pereHepaln MOHUTOB, OCYIIECTBISIETCA B ammnaparax MEPUOAUYECKOTO WM HEMPEPHIBHOTO
IIEUCTBUSL.

B HanopHOM ¢GuUIIBTpe NEPUOINYECKOTO JSHCTBHS BBICOTA CIIOSI HOHUTA cocTaBiseT 1,5-2,5
M. PereHepanusi KaTHUOHHMTOB OCYIIECTBISETCS IPOMBIBKOM KHUCJIOTOM WM PAacTBOPOM
IIOBAPEHHOU COJIH.

Oo0OopynoBaHue U MaTepUaJIbl
Konba na 50 M 1715t oTO60pa npoObl OUUIEHHON BOJIBI;
Tect kommekTsl: «Kenezon», «Hutpatsy, «HUTpUTBD, «AKTUBHBIN XJI0p»;
. Tect-cuctembl: «AKTUBHBIN XJI0p», «XKene3o obmeen, «Hurpar-recty, «Hurput-tecty;
. PeakTuBBI 11 IPUTOTOBIEHUSI MOJAEIIBHBIX PACTBOPOB;
. OuncTtHOE ycTpoiicTBO (BOJOOUMCTHTENb) THNA — «Pydeék», «AkBadopy», «l'eiizep» u

AWM

T.II.
Yka3anusi o TexHuKe 0e30MaCHOCTH
Hcnonb3yeMbple TpHu BBIIOJHEHUM aHajdW3a pacTBOPbI, PEAKTHB, IMOCyJa U Jpyrue
COCTaBHBIC YAaCTH KOMILIEKTa JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

[Ipu ocMoOTpe mpoBEPSIOT:

1. enoCTHOCTh U TEPMETUYHOCTh YIIAaKOBKH PACTBOPOB, PEAKTUBOB;

2. OTcyTCcTBUE MOBPEXKACHUN MEPHOM MOCY b, MPOOUPOK, KOHTPOIHHBIX KA | T.I1.;

3. CootBercTBHE BBIOPAHHOTO Ui WCIOJB30BAHUS PEaKTHUBA (pacTBOpa) WM TOCYJbI
TpeOOBaHUSM METOJMKH aHalu3a, T.€. HAJIMYME XOPOIIO U OAHO3HAYHO YUTAEMOU ITUKETKH,
METOK Ha MEPHOMU MOCYE U T.II.

[Tocne mpoBeneHusi aHaanM3a MEpPHBbIE CKIISIHKM W THIIETKH CIEAYeT MPOMBITh YUCTON
BOJIOH, CKJISTHKM C PacTBOpamMH HEOOXOAMMO T€PMETUYHO 3aKPBITh M yJIOKUTh B MECTa IS HX
XpaHEHUS.

Bxopsimue B cocTaB KOMIUIEKTa PEAKTUBBI T€PMETUYHO YIAKOBAaHBI BO ()IAKOHBI U HE
MPEJCTABIISIIOT OMAacCHOCTU TpU XpaHEHUH. XOTb KOMIUIEKT HE COAEPKHUT SIOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BEIIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU 0€30MacHOCTH, NPETYCMOTPEHHBIMH JJisi paboT B XUMHYECKOH
naboparopuu. B wactHocTH, ipu paboTe B 1abopaTopun HE JOMYCTUMO:

1. [Tomamanue XMMHUKAaTOB ¥ pacCTBOPOB Ha CIU3UCTHIE 000IOUYKH, KOKY, OJCKIY;

2. llpunstue nuiy (MUTHA);

3. Bapixanue Bo3ayxa M XUMHUKAaTOB, OCOOCHHO UMEIOIINUX PE3KUM 3arax U HaXOJAIIUXCS B
MEJKOKPHUCTAUNIMYECKOM COCTOSIHUU (00Pa3yIONIUX MMbLUTH);

4. Tlpu paboTte CO CTEKISSHHBIMH W3JCIHSIMH W TIOCYJ0M HEOoOXOAMMO COOJIIOIATh
OCTOPOKHOCTh BO U30€KaHHE MOPE30B.

[Ipy mnpoBeaeHMH SKCIEPUMEHTOB 10 MOJEIMPOBAHUIO  3arpsi3HEHUN  BO3ayxa
MPEyCMOTPEHO HCIOJB30BaHNE KOHIIEHTPUPOBAHHBIX M Pa30aBICHHBIX KHUCIOT — CEPHOM,
COJITHOM, a30THOM, MypaBbMHOW. [Ipum momagaHWM KHCIOT Ha KOXY HEO0OXOIMMO OBICTPO
MPOMOKHYTH PAacTBOpP JIOOBIM TaMIIOHOM (Cai)eTKOii, BETOIIbIO M T.NI.), MECTO MOIMAaJaHus
OOUJILHO MTPOMBITH CTPYEH BOJIBI U BHIMBITH C MBIJIOM.
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Oco0eHHO onacHbl KMCIOTHI MIPH MOMAJaHuy B TJa3a. B 3ToM ciryuyae ria3a HeoOXOAuMO

HEMEIJICHHO OOMIIbHO IPOMBITh HE CHIILHOM cTpyeit BO/IHI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJBI U CPOUYHO OOPATUTHCS K Bpayy-CIIEHUAIUCTY.
3aganusa

JlanHast paboTa BBITIONHSETCS B HECKOJBKO JTamoB, pabdoTa MO KOTOPOH MOKET
IIPOBOJIUTHCS] B COOTBETCTBHUM C MPUHATHIM ITPENOIABATENIEM IIJIAHOM.

1. Ha mepBoM »Tame NPOBOAUTCS O3HAKOMIICHHE C 3KCIUTyaTallue BOJIOOYMCTUTEIIS.
METOJMKAMU MOJICTTMPOBAHUS 3arpsi3HEHUN BOJbI (IPUTOTOBJICHHE MOJIETBHBIX 3arpsi3HEHUN), a
TaK)Ke METOJUKAMH aHaJIN3a BOJAbI C IPUMEHEHUEM TECT-KOMIIJIEKTOB U TECT-CUCTEM.

2. Ha BTOpoM sTame (mpu HEOOXOAMMOCTH) MPHUTOTaBIMBAIOT MOCIIbHBIC 3arpsi3HCHUS
BOJBl B KOHIIEHTPALUAX, HEOOXOAMMBIX JJs TPOBEIACHHS aHallu3a, C HUCIOJIb30BaHUEM
UMEIOUINXCS B HAOOpe peakTHBOB MO0 METO/IUKE, TPUBEIEHHOM HIKE.

3. Ha Tperbem sTame depe3 BOJOOYHMCTUTENh MPOMYCKAIOT HE3arpsS3HEHHYIO BOAY, MOCIE
YEero ONpeleNsitoT KOHLEHTPALUHU BBIOPAHHBIX 3arpsi3HSIONIMX BEIIECTB C MPUMEHEHUEM TECT-
KOMIUIEKTOB U/UJTH T€CT-CHCTEM.

4. Ha gerBepTOM 3Tare BBIMOJIHAIOT pabOThI, aHAJIOTUYHO 3Taly 3, HO C UCIOJIb30BaHUEM
3arpsI3HEHHOMN BOJIBI.

5. 3areM mpoBoAT pacuET 3PPHEKTUBHOCTH OUUCTKH.

A. Jkcniyatauus BOJAOOYUCTHTEIA

1. B kadecTBe BOJOOYMCTUTENSI PEKOMEHJIYETCS HCIOJb30BaTh MHPUOOp IS OYMCTKH
nuTheBOI Bozbl THMa «I'eiizep». [Ipu mepBUYHOM HCIONB30BaHUM MTPUOOpa HAJNEHTE B KYBIIMH
BOJIOTIPOBOJAHYIO BOJY, CIEWTE B PAKOBHHY OYMUIICHHYIO M 3allOJHUTE KYyBIIMH CHOBA BOJOM.
Hanvuue B BoJie yroibHOM MBUTH HE SBISETCS MPU3HAKOM HEUCIIPABHOCTH MPUOOpA.

[Tpu mocnenyromei FKCIuTyaTaly npudopa cauBaTh BOy HET HEOOXOJUMOCTH.

2. IlpoBenuTte aHalu3 Ha COAEpPKAHUE KeJie3a, HUTPATOB, HUTPUTOB, aKTUBHOI'O XJIOpa B
WCXOJIHOM BOJIE WJIM IMPUTOTOBICHHOM MOJIEIBHOM PAacTBOPE, UCHOJIB3YUTE TECT-KOMILIEKTHI U
TECT-CUCTEMBI JIJIsl ONPEIETICHUS COOTBETCTBYIOIIUX BEIIECTB.

3. HaseiiTe B KyBIIMH BOJIOOYMCTHUTENS 3arPSI3HEHHYIO BOJY MJIM MOJEJBHBINA PacTBOP.

4. Ot6epute mpoOy 4ucTON BOABI B 00BEME 50 MIJI TOCTE MPOXOKICHUS BOJIBI Yepes
bunsTp.

5. IlpoBeauTe aHAJIN3 MOBTOPHO C OYMILEHHOW BOAOM, UCIIOIb3Ys TECT-KOMIUIEKTHI U TECT-

CUCTEMBI JIs OIIPEIEIECHUS COOTBETCTBYIOLIUX BELIECTB.
Cxema METOAMKH MPOBEACHUS padOThI IPECTaBIeHa Ha pUCYHKeE 17.
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Pucynok 17. Cxema METOAMKH MPOBEACHUS paObOTHI

b. IlpuroroBJienne MOIeJILHBIX PACTBOPOB

IIpuroroBJjieHne MOJIEJILHOI0 PACTBOPAa HUTPAT-HOHOB

MoienbHbI€ pacTBOPHI MPUTOTABIMBAIOT U3 HUTPATA KaJHsl.

IIpucomosgnenue 0cHO8HO20 MOOEIbHO20 PACMBOPA HUMPAMA KANUSL.

Conepxxkumoe (makona (1,6 T) HUTpaTa Kajaus KOJUYECTBEHHO TMEPEHECUTE B MEPHYIO
émkocth BMecTuMocThio 1000 mui, pactBopute B 200-300 M1 IHMCTMIIIMPOBAHHOM BOABI U
JTOBEAUTE 00BEM pacTBOpa AUCTHILTMPOBAaHHOM Booi 10 1000 M. PacTBOp XpaHHUTE B CKIISTHKE
¢ mnpunuindoBaHHOW TPoOKoi. KoHIIEHTpanusi 1Mo HUTpPAT-UOHY B OCHOBHOM MOJICIHHOM
pactBope 1000 mr/m.

IIpucomosnenue o6véma (V) paboueco MmoOdenbHO20 pacmeopa Humpama Kaius C
3A0aHHOU KOHYeHmpayuet (c).
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OO0BEM OCHOBHOTO MOJENBHOIO pacTBOpa HHUTpaTta Kamus (Vs3, M71) ¢ KOHIEHTpaluen
HutpaT-uoHa 1000 Mr/n, HEOOXOAMMBINA UIsI IPUTOTOBJICHUSI pabOYero MOJEIHHOTO PacTBOPA,
paccunThIBaroT 1o popmyie (7):

c-V

Vs =To00’ (7)

IJie ¢ — KOHLEHTpaIus pabouero MoIeIbHOT0 pacTBOpa B MI/;

V — 00BEM pabodero MoIeTbHOTO PaCTBOPA B MIT;

1000 — koHIIEHTpanKs HUTPAT-HOHOB B OCHOBHOM MO/JICIbHOM PacTBOPE, MI/JI.

PacTBOpbI HUTpaAT-HOHA TOJIKHBI OBITH UCTIOJIB30BaHBI B JIEHb MPUTOTOBJICHHUS.

[Ipumep pacuéra

st mpuroToBieHus: 1 1 MOAEIBHOTO pacTBOpa HUTpaATa Kalus ¢ KOHIICHTpAIMEH 5 Mr/i

paccuuThiBaeM 3HaueHue Vs:

, _5-1000
3= 1000 >

CrnepnoBarenbHO, HEOOXOIUMO B3SITh 5 MII OCHOBHOTO MOJEIHHOTO pPAacTBOpa HHUTpaTa
Kausi, TOMECTHTh B  EMKOCTh W  pa30aBUTh  JUCTHIIUPOBAHHOW  BOJOH  JIO
1 .

IIpuroroB/ieHne MOeJILHOTO PACTBOPA HUTPUT-UOHOB

MonenbHbIe PACTBOPHI IPUTOTABIUBAIOT U3 HUTPHUTA HATPHUSL.

IIpucomosnenue 0cHO8HO20 MOOENbHO20 PACMEOPA HUMPUMA HAMPUSL.

Copnepxxumoe ¢akona (1,5 r) HUTpUTAa HATpUS KOJIMYECTBEHHO NEPEHECUTE B MEPHYIO
€MKOCTh BMeCTUMOCTBIO | 11, pactBopute B 200-300 MJI IMCTHUIUITMPOBAHHON BOJIBI U JIOBEIUTE
00BEM pacTBOpa ITUCTHIUIMPOBAHHOW BojoW 10 1 1. PacTBop XpaHuUTe B CKISHKE C
npunUIMpoBaHHON MpooOkoii. KoHIleHTpalus 1o HUTPUT-UOHY B OCHOBHOM MOJIEIIEHOM pacTBOpE
1000 wmr/m.

IIpucomosnenue o06véma (V) paboueco modenvno2o pacmeopa HUMpuUma HAMpus C
3a0anHOU KoHyeHmpayueu (c).

OO0BEM OCHOBHOTO MOJIEIBHOTO pacTBopa HUTpUTa HATpus (Vi, M1) ¢ KOHIICHTpAIHMEH
HUTpUT-uoHa 1000 MI/11, HEOOXOAUMBIN IS IPUTOTOBJIECHUST pabouero MOJEIBHOTO PacTBOpA,
paccuuThiBatoT 1o dopmyse (8):

c-V

V, = o0, (8)

IJie ¢ — KOHLEHTpaIus pabouero MoIeIbHOTO pacTBOpa B MI/I;

V — 00BEM pabodero MoJIeTbHOTO PaCTBOPA B MIT;

1000 — koHIIeHTpanus HUITPUT-HOHOB B OCHOBHOM MOJIEJIbHOM PacTBOPE, MI/II.

PacTBOpbI HUTPUT-HOHA TOJIKHBI OBITH UCIIOJIB30BaHbI B JI€Hb PUTOTOBJICHUS.

[Ipumep pacuéra

st mpuroToBieHus 1 1 MOIETBHOTO pacTBOpa HUTPUTA HATPUSI ¢ KOHIICHTpamuen 1 Mr/i
paccuuThiBaeM 3HaueHue V!

v ~1-1000
* 1000

CrnenoBarenbHO, HEOOXOAMMO B3ATh | MJI OCHOBHOIO MOJEIBHOIO pacTBOpa HUTPUTA
HATpUs, TIOMECTUTh B EMKOCTh M  pa30aBUTh  JUCTHJUIMPOBAHHOW  BOJOH 10
1 o

=1mMmn

B. KoHTpoJib coep:kaHusi XUMHUYECKUX BelleCTB

ConeprkaHue xejne3a, HUTpaTOB, HUTPUTOB, aKTUBHOI'O XJIOpa B UCXOJHOW U OYHWILEHHOMN
BOJE ONPENENSAIOT, HCHOJIb3Ys] TECT-KOMIUIEKTHl M TECT-CUCTEMbl Ha COOTBETCTBYIOLIUE
MPUMECH.

MeToanka npuMeHeHHsl TeCT-KOMILIEKTOB.

1. Tecr-kommaekT «HUTpATHI

MK autparos (mo NO3"):
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® IS MUTHEBOU BOJIBI U BOJIBI BOJOEMOB XO3SIICTBEHHO-TIUTHEBOTO Ha3HAYCHUS — 45 MI/1T;
e sl BOJOEMOB PHIOOX03sTiCTBEHHOTO Ha3HadueHus — 40 mr/in (9,1 Mr/n mo asory);
e uIa HouBEI — 130 MI/KT.

JlumuTHpyronmi nokasaresib BPeJHOCTH — CAHUTAPHO-TOKCUKOJIOTHYECKHUM.

Memod onpedenenus

Meron  ompenenenusi  HuTpar-uoHoB  ('OCT  1030)  sBasercs  BU3yalbHO-
KOJIODUMETPUYECKUM U TO3BOJISIET BBINOJHATh SKCIPECC-aHAIU3 MUThEBOM, HOPMATUBHO-
OYMIIIEHHON CTOYHOM, MPUPOIHON U JIp. BOJ, a TAK’KE€ HUTPATOB U HUTPATHOTO a30Ta B MOYBE.

Onpenenenre HUTPAT-HOHOB B JKUIKOHM MpoOe (BO/E WM MOYBEHHOW BBITSXKKE) OCHOBAHO
Ha MpeBapUTEIbHOM BOCCTAHOBJICHHMH IIMHKOBOW MBUIbIO HUTPAT-MOHOB J0 HUTPHUT-UOHOB C
MOCTIEAYIONUM 00pa3oBaHUeM a3oKpacuTens. BoccTaHOBIEHHE HUTpPAT-MOHA 10 HUTPUT-UOHA
MIPOTEKAET B CIIA0OKHUCIION cpefe 1o peakiuu (4.6):

Zn + NO3™ +2H" —Zn** + NO,™ + H,0 (4.6)

Hanee oOpa3oBaBIIMKCS HUTPUT-UOH B CIA0OKHCIIONW Cpele pearupyer ¢ pPEakTHBOM

I'pucca (cMechio CyIb(paHUIOBOM KHCIOTH U 0-HAQTUIIAMHUHA).

JlnanazoH onpeensieMbIX KOHIEHTpalui HUTPAT-HOHOB B KUIKON Mpobe cocrasiseT ot 0
10 45 mr/n ipu 00béMe poOsl 6 Mil. [IpoAOKUTEIBHOCTD BHIMIOJHEHUS aHAIK3a — He Ooiee 25
MUH.

Ilepeuenv ucnonvzyemozo 060py0osanus, NPUHAONEHCHOCMEL, PACMEOPO8 U3 COCMAsa
mecm-KOMnieKma.

[TumeTka-KaneapHUIIa TMOJUMEPHas Ha 3 MJI, MPOOHWpKa TpaJyHupoBaHHAs C MPOOKOM (2
IIT.), CKJSHKA /s KOJOpUMETpHpoBaHus ¢ MeTrkod «10 mm» (2 mr.), ¢uakon s
MPUTOTOBJICHHS pEaKTHBA HA HUTPAT-UOHBI, IINATENb.

[lopomok  IIMHKOBOTO  BOCCTaHOBUTENS,  PAacTBOp  O-HaTUIaMUHA,  PacTBOP
Cynb(haHUIOBON KHUCITIOTHI.

KonTponbHast nBeroBas mkana oopasnoB okpacku npod «Hurpar-uonsn» (0-1,0-5,0-10—
20—45 mr/n).

Iloozomoska xk ananu3sy

[TonroroBka K aHajgM3y COCTOUT B MPUTOTOBJICHUH PEAKTHBA HA HUTPAT-UOHBI, UMEIOLIETO
OTPaHUYEHHBINA CPOK TOJHOCTH.

[IpuroroB/jieHne peakTHBA HA HUTPAT-HOHBI. C MMOMOIIBIO TPAAYUPOBAHHBIX MPOOUPOK
oOMepsitoTCsl paBHBIE OOBEMBI pPACTBOPOB O-HAQTHIAMHHA M CYJIb(QAHUIOBOH KHUCIOTHl H
CMEIINBAIOTCS BO (pr1akoHe ISl MPUTOTOBJICHUS peakTUBA Ha HUTPAT-UOHBL. PeakTuB roToBUTCS
B KOJHMYECTBAX, HEOOXOAMMBIX [UIi TIPOBENEHHsS aHalu3a, W HCIOJb3yeTcs B JCHb
MIPUTOTOBIICHUSI.

Ombop npod

Hns orbopa mpoO Tmpu oOmpeneseHUd HHUTPAT-UOHOB UCIIOJIB3YIOTCS OYTBUIH U3
NOJMMEPHOTr0 MaTepHajia Uil crekia. [IpeInoyTurenbHO BBHIOJHEHUE OIpEIesIeHUI Ha MecTe
otbopa npoo.

JlonmyckaeTcsi XxpaHeHHe NMpo0 B TeueHHe He Oosiee | CyTOK IpH YCIOBHM MX KOHCEPBAIIUU
noakuciaeHueM a0 pH menee 2 u oxnaxaeHuu a0 2-5°C nubo mpu KOHCEpBaIuu 100aBIeHUEM
2-4 MII xJjiopodopma Ha 1 1 pOOBI U OXJIAXKICHUU 10
2-5°C.

[Tpumeuanue. He nomyckaeTcst UCIIOIB30BaTh ISl IOJKUCIICHUS TPOO a30THYIO KUCIOTY.

[Ipu oTOGope mpod TPYHTOBBIX M TOBEPXHOCTHBIX BOJ Ha MecCTe OTOOpa IMPOBOJUTCS
¢mibTpoBanue Mpod uepe3 MeMOpaHHbI GUIBTP ¢ pasmepoM mop 0,45 MKM U OXJIaXKIEHUH 10
2-5°C. Cpok XpaHeHHUsI TaKuX MPooO — He Oojee 2 CYyTOK.

Buvinonnenue ananuza (cxema evinonnenus onpeoeneHus npeocmasiena Ha pucyuke 20).

1. OnonocHUTE TPaayHpPOBAHHYIO MPOOUPKY HECKOJIBKO pa3 aHAJIU3UPYEMOUM BOJON WU
NOYBEHHON BBITSDKKOW. Hanelite B mpoOupky 6 Ml aHamm3upyeMod mpoObl, mpubaBbTe
JTUCTUJUTMPOBAHHYIO BOY 110 00BhEMa 11 M u mepemenanre.
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[Mpumeuanue. Jlnsg TOYHBIX aHAaTM30B 00BEM TPOOBI OTMEPhTE C  IOMOIIBIO
rpagyrupoOBaHHOMN MUMETKH.

2. K copepxxumMoMy mpoOMpKH mNUNETKoW m00aBbTe 2,0 M CBEXENPUTOTOBIEHHOTO
peakTMBa Ha HUTPAT-UOHBI, 3aKPONTE MPOOUPKY MPOOKON M BCTPAXHUTE AJIs MEepeMeEIIBaHUS
pacTBopa.

3. IlpubaBbTe B mpoOupKy okoiio 0,2 T MOopoIIKka MMHKOBOTO BOCCTAHOBUTEIIS, UCTIONB3YS
mmatens (0,2 T mopomka 3amoiHSIoT npuMepHo 1/3 o0béma mmarens 6e3 ropku). 3akpoiite
poOUPKY TPOOKOH U TIepeMeIIainTe.

4. OctaBbTe MPOOMPKY HA 5 MHH. JJsl MOJHOTO NMPOTEKAHUS PEAKIHU, MEPUOAUYECKH
BCTPSIXUBAHUS COAEPKUMOE POOUPKH.

5. IlepeneiiTe pacTBOp U3 MPOOHPKU B CKIISTHKY JJIsi KOJIOPUMETPUPOBAHUS 10 METKH «10
MJI», CTapasiCh HE JOMYCTUTh MOMAaJaHMs 0CaJKa B CKIISIHKY.

6. IlpoBenute KonopumeTpupoBaHue mpooObl. I[lpu BU3yaIbHO-KOJIOPHUMETPUUYECKOM
OTIPENICTICHUN CKIITHKY C Mpo0Ooi momecTuTe Ha Oenoe mojie KOHTPOJIbHOW miKaibl. OcBemias
CKJISIHKY PAacCesHHBIMH O€JbIM CBETOM JOCTAaTOYHON HMHTEHCHBHOCTH, HaOJIOJalWTE OKpacKy
pactBopa cBepxy BHHU3. Ompeaenurte Onrkaifiiee MO0 OKpacKe IMOJe KOHTPOJIBHON IIKaIbl U
COOTBETCTBYIOIIEE €My 3HAYCHHE KOHIIEHTPAaUH HUTPAT-uOHOB (C) B MI/11.

2 MR peaKTHea \ -
i HA HATpAaT-WoOH

'1"| Mn 02r nopnu.ua v

BOCCTHOBMTENR =
1 Rz
6 Mn 5 MuH 10 mn I'__“/G

—> —> .
5

4

Pucynok 20. CxeMa BBINOJHEHUS aHAJIN3a

Koumponve mounocmu ananuza

KoHTponb TOYHOCTH aHanmM3a MOXKET OBbITh BBIMNOJHEH MYyTEM aHaiu3a CTaHJApPTHOTO
pacTBOpa HUTpAT-HOHA MPU KOHIEHTPAIUSAX, PABHBIX 3HAYCHHSIM, IPUBEACHHBIM JIJIsI 00pa3IoB
Ha KOHTPOJIbHOM IIIKaJIE.

2. Tect-koMILIeKT «HUTPUTBI»

[TJIK mutputos (mo NO>") B Boae BogoéMOB cocTaisieT 3,3 mMr/a (wiu 1 Mr/ja HUTPUTHOTO
a30Ta), IUMUTUPYIOMINH TTOKa3aTeNb BPEAHOCTH — CAHUTAPHO-TOKCUKOJIOTHUECKUH.

Memoo onpedenenus

Merton onpesienieHrst HUTPUT-UOHA SIBJISIETCS BU3YalbHO-KOJIOPUMETPUIESCKUM U TIPUTOICH
JUISl aHAJIN3a MMUTHEBOM, MPUPOJTHONM W HOPMATUBHO-OUYHUIIIEHHON cTouHOM Boabl (MBI-10-149-
10). Onpenenenne OCHOBaHO Ha PEAaKIMM HUTPUT-UOHA C PEAKTUBOM [ pricca (CMeChl0 BUHHON U
cynb(paHUIOBOW KHCIOT, a Takxe o-HadpTtwiamuna). [lpum >TOM TpOTEKAIOT peakuu
MUA30THPOBAHUS M a30COYETAHHS, B PE3yJNbTaTe KOTOPBIX 0Opa3yeTrcs a30COeqUHEHUE,
uMerolIee po30Bo-(pHOJIETOBYIO OKPACKY.

OxkparnieHHas mpoba KOJIOPUMETPHPYETCS BH3YadbHO IO IIBETOBOM KOHTPOJBHOM IIKale
1160 POTOMETPHUIECKH.

Junama3zoH  ompelmensieMblX — KOHIIGHTpAaIlMii ~ HUTPUT-HOHA:  TPU  BH3YyaJbHO-
KoJopuMeTpudeckoM ompeaeneann — oT 0,02 mo 2 mr/a; mpu GOTOKOJIOPUMETPUUECKOM
onpeaenenuu (525 um) — ot 0,02 1o 0,6 mr/m.

O06BEM IPOOBI COCTABISAET 5 MII, TPOJIOJDKUTEILHOCTE aHaMu3a — He Oosee 20 MuH.

Ilepeuensv ucnonbzyemoeo 060py0068anHus, NPUHAONEHCHOCHEN, PACMBOPO8 U3 COCMAasd
mecm-KoMnieKma.

[Munerka rpagyupoBanHas Ha 10 I, mpoOUpKa KOJOPHUMETPHUYECKasi C METKOM «5 MII» C
npoOKoi (2 1miT.).

Peaxtus I'pucca B kancynax no 0,04-0,05 r.

KoHnTposbHas 11BeToBas mkana oopasnos okpacku «Hurput-uon» (0; 0,02; 0,10; 0,50; 2,0
MT/).
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[Ipu hoToKOIOPUMETPHUECKOM OTIpEIETICHNH: (POTOKOJIOPUMETP € KioBeToH 10 MM.

Omobop npod

Hns  orb6opa mnpo® npu ONpeaesieHUH HUTPUT-UOHOB HCIIOJIB3YIOTCS OYTBUIM U3
MOJIMMEPHOI0 MaTepuasna Win crekia. [IpeanoyTuTensHo BBIMIOJIHEHUE ONpeeNieHu Ha MecTe
otbopa npoo.

JlomyckaeTcst xpaHeHue npod B TedeHue He Oojiee 1 CyTOK IpU YCIOBUU MX KOHCEpBallUU
noakucienueM a0 pH menee 2 u oxnaxaenuu go 2-5°C.

JlomyckaeTcsi Takke XpaHeHHe NpoOd B TeueHHe He Oosiee 2 CYTOK MPH YCIOBHUHM MX
KOHcepBaluu nob6asiaeHueM 2-4 mi xjaopodopma Ha 1 71 BOABI U XpaHEHHs B XOJOIMWIbHUKE (2-
5°0).

[Tpumeuanue. He nomyckaeTcst HCIOIB30BaHUE @30THOM KUCIOTHI TS MOAKUCIICHUS TIPOO.

Buvinonnenue ananuza (cxema vlnonHenus onpeoenenus npedcmasiena Ha pucymnke 21).

1. OmnosiocHUTE KOJOPUMETPUYECKYI0 MPOOMPKY HECKOJIBKO Pa3 aHAIM3UPYEMOW BOJOM.
Haneiite B mpoOupKy mpoOy BOJBI 10 METKH «S5 MII».

[Mpumeuanue. Jlnsg TOYHBIX aHAaNM30B 00BEM TPOOBI OTMEPhTE C  IOMOIIBIO
rpagyrupoOBaHHOMN MUMETKH.

2. JloOaBbTe B MPOOHPKY K MpoOE coepKUMOe OJJHOM Kamcyinbl peakTBa [ pucca.

3. 3akpoiiTe mpoObupKy MPOOKOH U MepeMenIaiTe pacTBOP B MPOOUPKE BCTPSIXUBAHUEM IO
pacTBOpEHUs KPUCTAIIIIOB PEAKTUBA.

4. TIpoGupKy ¢ pacTBOPOM OCTaBbTE Ha 20 MUH. 10 TIOJIHOTO 3aBEPIICHUS PEAKIIUH.

5. IlpoBenute KojopuMeTpupoBaHue mpoObl. [Ipu BHU3yaTbHO-KOJIOPUMETPHUECKOM
ompeieJICHUH MPOOUPKY MOMECTUTE Ha Oeoe 1mojie KOHTPOJIbHOU miKaibl. OcBemas mpooupKy
paccessHHBIMU O€JIbIM CBETOM JJOCTAaTOYHOM MHTEHCHUBHOCTH, HaOJIOJalTe OKpacKy pacTBopa
cBepxy BHH3. Ompenenute OmmKaiiee IO OKpacke TI0JIE KOHTPOJIBHOW INKalIbl U
COOTBETCTBYIOIIEE €My 3HAYCHHE KOHIIEHTPAIIUN HUTPUT-UOHOB B MI/J.

6. [Ipn (HOTOKOIOPUMETPUUECKOM ONPEACIICHUH OKpaIlIeHHYI0 Tpo0y IIOMECTUTE B
ktoBety (10 MM) u onpenenure 3HaYeHHE €€ ONTHUYECKON IIIOTHOCTU Ha (POTOKOIOpUMETpE MpH
JUTMHE BOJIHBI 525 HM OTHOCHUTEIBHO XOJIOCTOM TPOOHI.

Jlanee, C UWCHOJB30BAHMEM TPATYUPOBOYHON XapaKTEPUCTUKH, 3a01aroBpeMEHHO
MIOCTPOECHHOM, PACCYNTANTE MACCOBYIO KOHI[CHTPAIIMIO HUTPUT-HOHOB B MI'/JL.

20 muH

Pucynoxk 21. Cxema BBINOJTHEHUS aHATU3a

Koumpons mounocmu ananuza

KoHTposb TOUHOCTH TIpH ONPEEICHUN HUTPUTOB MPOBOAT MyTEM aHAIN3a CTaHIapPTHOTO
pacTBopa ¢ U3BECTHBIM cojepxkanueM HUTpuT-uoH (I'CO).

1. Tecr-cucrema «Hutpar-Tecm»

Tect-cuctema «Hutpar-TecT» npuMeHsieTcs pu MpeiBapUTeIbHOM OLIEHOUHOM dKCIIpecc-
ONpEJIETICHUN YPOBHS KOHIICHTPALIUU HUTPATOB B PACTBOPE MOJIECIIBHOTO 3arpsi3HEHUSI.

Buvinonnenue ananuza (Cxema 8vinonneHus anaiuza npeocmasiena Ha pucynke 24)

1. OTpexbTe HOXKHHUIIAMU OT WHAMKATOPHOW TOJOCKH pabouuii y4yacTOK pa3MepoM He
MeHee 5%5 MM.

[Ipumeuanue. BHUMaTenbHO M3y4UTE TMOPSAOK MPOBEACHHS TECTHUPOBAHMS Ha OOIOXKKE
TECT-CUCTEMBI.

2. He cHMMas MOTMMEPHOTO MOKPBITUS, 32KMUTE KyCOUEK IMOJTOCKH MUHIIETOM U OITYCTHUTE
€ro B pacTBOp. Beiaepkurte Kycouek noJiocku B pactBope 5-10 cexyH.
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3. Uepe3 3 MUH. CpaBHUTE OKPACKY KyCOUYKa TMOJIOCKU C OKPACKON KOHTPOIBHOMN IITKAJBI
IIBETHBIX OOpAa3IOB Ha 3TUKETKE TECTa, BHIOpaB oOpaser, OMmKaWIIui MO0 WHTEHCUBHOCTH U
XapaKTepy OKPacKH TE3UPYEMOTO Kycouka (TIpU MPOMEKYTOUYHOM OKPACKEe — COOTBETCTBYIOIIUN
WHTEPBaJl KOHIEHTpanui). OnpeaenuTe OpUESHTHPOBOYHYIO BEIMYWHY KOHIICHTPAIMU HUTPAT
HMOHOB B PacTBOpE.

KDH'I'pOJIbHaﬂ INMIKAJIA
Kosmewrrpazms merpear-nomon, Mrva (Mrixr) 0 50 | 200 |1000
Oxpacea pabosero ymcres

Pucynok 24. CxeMa BBINOJHEHUS aHAJIN3a

2. Tect-cucrema «HuTpuT-TeCT)

Tecr-cucrema « HUTpHUT-TECT» MPUMEHSETCS MIPH MIPEIBAPUTEILHOM OIICHOUHOM HKCIPEcc-
OTpe/ieNIeHUU YPOBHSI KOHILIEHTPAIlMU HUTPUTOB B pacTBOPE MOJIETILHOTO 3arpsi3HEHUSI.

Buinonnenue ananuza (Cxema 8vinonHenuss ananuza npeocmasiena Ha pucyuke 25)

1. OTpexxbTe HOKXHUIIAMH OT HWHAMKATOPHOW TOJOCKHM Pabo4Mii y4acTOK pa3MepoM He
MeHee 5X5 MM.

[Tpumeuanue. BHUMaATENbHO H3Y4YHTE MOPSAOK MPOBEACHUS TECTUPOBAHMS Ha OOJIOXKKE
TECT-CUCTEMBI.

2. He cHMMast MOTMMEPHOTO MOKPBITHS, 3aKMUTE KyCOUEK IMOJIOCKH MUHLIETOM U OITYCTHUTE
€ro B pacTBOp. BeiaepxuTe Kycouek 1onocku B pactBope 5-10 cexyH[.

3. Uepe3 3 MHH. CpaBHUTE OKPACKy KyCOUYKa TMOJIOCKH C OKPAaCKOW KOHTPOJBHOM IITKAJIbI
[IBETHBIX OOpa3IOB HA ITUKETKE TecTa, BHIOpaB oOpaser, OMMKalIIMi MO0 MHTEHCHMBHOCTH H
XapaKTepy OKpacKH TE3UPYEMOTro Kycouka (MpU MPOMEXYTOUYHOM OKpAacKe — COOTBETCTBYIOIINN
WHTEpBANl KOHIEHTpanui). Omnpeaenure OpUEHTHPOBOUHYIO BEIMYMHY KOHIICHTPAIUU HUTPAT
HMOHOB B PacTBOpE.

4

KOoHTpOoJABLHAN HIKAJA

Komeerrpames merrpar-namos, srin (srir) 0 | 50 | 200 (1000
I [

Pucynok 25. CxeMa BBINOJHEHUS aHAJIN3a

Conep:xkanue oTyera
Pacuem >¢ppexmusrnocmu ouucmru
Pacuet appexruBHOCTH Ourctku (DO) mpousBoautces mo Gopmyie (11):

C.—C,
30 === —=x 100%, (11)
H
rae: Cy — KOHIEHTpaIUsl XMMHUYECKOTO BEIIECTBA-3arPSA3HUTEIIS B HICXOAHOU BOJIE;
Cx — KOHIIEHTpaIlUs TOTO K€ BEILIECTBA B OUUIIICHHOU BOJIE.
Ecnim  3aganme mpemycMmaTpuBaeT — YCTAHOBJIEHWE  BIUSHUS ~ CKOPOCTH  IMOJA4H
BOJIONIPOBOAHON BOABI Ha 3()(PEKTHBHOCTH OYHMCTKH, TO MPOBOMIST OIBITHI MPH HECKOIbKHX
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3HAYEHHUAX CKOpoOCTel (TpEX-ueThIp€X) M OILCHMBAIOT BIUSHUE CKOPOCTH TOJayd Ha
3 PEKTUBHOCTh OYUCTKH.

Jns cpaBHUTENBbHOM OLEHKH 3(P(EKTUBHOCTH OYHCTKM M KadyecTBa IUTHEBOM BOJBI
ucnoib3yrorces Beanuunbl [1/IK B mutheBoii Boze.

KoHnTposabHbIe BONpockl

1. JIns kakuxX BUAOB CTOYHBIX BOJ PEKOMEHAYETCS MPUMEHEHUE aJCOPOLMOHHBI METO
OYUCTKHU?
B ueMm oTiimune xumMuyeckoi aacopOoruu ot puzndeckoi?
Kakue ¢akTops! BIUAIOT Ha BETMUUHY ajcopoumn’?
Urto onpenenser TMHAMUYECKYIO eMKOCTh aJicopOeHTa?
UYro Takoe cTaTU4eckast eMKOCTh ajicopOeHTa?
KaxoBo BimsiHuE TeMiiepaTypbl Ha BETMYUHY aacopOuun?
Kakue oTx0/1bI HCTIONB3YIOTCS I a1COPOIIMOHHON OYUCTKUA CTOYHBIX BOJ?
Uewm omnpenensieTcss KOHKpeTHast popmMa u30TepMbl aicopOrmm?

NGO~ WDN

Cnucok JuTeparypbl, peKOMEHIyeMblii K HCI0JIb30BAHMIO 110 TaHHOH TeMe
OcHoBHas1 JInTEepaTypa:

1. KopoOkun, B. W. Dxonorus : [yueonuk] mis By3oB / B. M. KopoOkun, JI. B. [lepeaenbckuid. -
13-e uzn. - PoctoB H//] : ®enukc, 2004. - 602 c. - (Boiciiee obpazoBanue). - bubnuorp.: c. 602.
2. Opinos [1.C. Dxomnorust u oxpaHa Ouochepsl P XUMHUUECKOM 3arps3HEHUH: Y4yeOHoe

nocobue st By308/ JI.LK.CanoBuukosa,1.H.Jlo3anoBckas. - 2-e, nepepad. u gom. - M.:Beicu.
mkona,2002. - 334 c.: ui. - 320-322
JlonotHUTEIbHAS JTUTEpaTypa:

1 CrenanoBckux, A. C. O0mias sxonorus : yueOHuk /i By3os / A. C. CrenaHoBckux. — M. :
FIOHUTU-AAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bpatuukosa, U. I'. ®u3nko-xuMU4eCKre OCHOBBI MHKEHEPHON IKOJIOTUH :yueOHOoe ocoowue /
. T'. BpatunkoBa. — M. : Poccuiickuii yHuBepcUTeT Ipy»KObI Hapoaos, 2011. — 124 ¢c. —
ISBN 978-5-209-03579-4.

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTerckas OHOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIUAIMN JJIEKTPOHHBIX OHOIHOTEK
y4eOHbIX 3aBenieHnit u opranuzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

6 http://ecograde.bio.msu.ru — Madopmarimonnas cucrema «PyHIaMEHTaIbHBIC TPOOIEMBI

OLCHKU COCTOSAHUA DKOCUCTEM U SKOJIOTMUCCKOTO HOPMUPOBAHU S
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