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BBenenue

Pemenne skosoruueckux npodieM B COBPEMEHHOM MHPE HEBO3MOXHO 0€3 MOHHMMAaHMs
OOBEKTUBHBIX 33aKOHOB Ppa3BUTUS NPUPOABI U OOIIECTBAa. «IJKOJOTHS» H3ydaeT 3TH 3aKOHBHI,
KOTOpbIE JJAIOT KJIIOY K YIPABICHUIO B 00JIaCTH OXpaHbl OKPYXKa0 LIEH Cpelibl.

dopMUpOBaHUE FKOIOTMYECKOI0 MUPOBO33PEHUS U CIIOCOOHOCTh aHAJIM3UPOBATH MOCIIEACTBUS
AHTPOIIOTEHHON JEATEIBHOCTH IIOMOIAal0T PALMOHAIBHO HCIOJIb30BaTh IPHUPOAHBIE PECYPCHI U
pa3pabaTbIBaTh MEPONPHUATHS I10 OXPaHE IPUPOABI U HIKOJIOTHIECKON Oe30MacHOCTH.

Jucuummna «9KOJOTHs» OTHOCHTCA K AUCHUIUIMHE 0a30Boi yacTu. OHa HampaBieHa Ha
(dopmMupoBaHKE OOIIEKYIBTYPHBIX U MPO(ECCHOHANTBHBIX KOMIIETEHIIMNA 00yJaroIuXcs B poIecce
BBITIOJTHEHUS paboT, onpeaeneHubix GI'OC BO.

Mertoandeckue yKazaHusi COCTaBJIEHbl HA COBPEMEHHOM HAay4HOM YpOBHE M PAaCCUUTAHbI Ha
CTYJEHTOB, 110 HamnpasyieHHto 15.03.02 TexHonornyeckrue MalvHbl 1 000pyA0BaHUE.

[TocnenoBarenbHOCTh TEM COOTBETCTBYET JIOTMUECKOM CTPYKType €€ MPOXOKICHHUS.
[IpennaraemMple METOAMYECKHE yKa3aHUs COAEpXaT MaTepuai, KOTOPbIH pPEKOMEHIYyeTcs
UCIO0JIb30BaTh CTYAEHTAM IIPHU MOATOTOBKE K IPAKTUUECKUM 3AHSTHUSM.

i MOArOTOBKM K MPAKTUYECKUM 3aHATUSAM CTYAEHT JODKEH H3Y4YMTh MaTepual Io
COOTBETCTBYIOIIEH TEME, MCIIONb3ysd OCHOBHYIO U JIONOJHUTENIBHYIO JIUTEPAaTypy, a TaK Ke
UCNOJb3ys nepuoaudeckue unaanus CMU.



TEMA 1. OCHOBBI OBHIEM DKOJIOIUH
IIpakTuyeckoe 3ansitue 1. Ikoyorus kak Hayka. ®aKTopsbl cpeAbl U
IKOJIOT U MOMYJIALMMT
Heapb 3ansiTusi: PaccMOTpeTh HKOJIOTHIO KaK HayKy, I€JIb M 3a/ayl, OOBEKT
u3ydeHusi. PaccMOTpeTb BHIBI JKOJIOTMYECKUX (DAKTOpPOB W MX BO3JIECUCTBHE HA
KHUBOU OPTaHU3M.

3HaHuA U yMeHNs, IPpUOOpeTaeMble CTYAEHTOM B pe3yJibTaTe 0CBOCHHS
TeMbI

3HaTh OCHOBBI CAMOOPTaHU3alMKN U CaMOOOpa30BaHuS;

YMeTh CaMOCTOSITETLHO CTPOMThH TMPOIECC OBJaJeHUs HWHGOpMaIUeH,
OTOOpAaHHOM H  CTPYKTYPUPOBAHHOW [JI1  BBIMNOJHEHUS MPO(eCCHOHATBHOM
NEATEIbHOCTH;

HanmMenoBanue (hopMupyeMbIX KOMIETSHIIHHI
Kon DopMynHpOBKa

OK-7 CIIOCOOHOCTBIO K CAMOOPraHU3aLUuKl U caMOOOPa30BaHUI0

CoBpeMeHHas 53KOJIOTMYecKasi OOCTaHOBKAa TaKOBa, 4YTO IMEped BCEMH KTO
OCYILIECTBIISIET HAYYHO — TEXHUYECKUN MPOTPECC M HCHOJIb3YET €ro IOCTHKEHHS,
BCTAJO HEOTJOXXKHOE OOBEKTUBHOE TpEeOOBAaHME: CTPOTO YYHUTHIBATH PAHUMOCTH
OPUPOJIbI, HE JONMYCKATh MPEBBIIMICHUS MPEAEIIOB BO3MOXHOCTH BOCCTAHOBIICHHS
IPUPOAHBIX TPOIIECCOB, BCECTOPOHHE U TJIy0Xe H3ydyaTb U 3HATh CIIOXKHBIC,
JUATIEKTUYECKA B3aMMOCBSI3aHHbIC MPUPOJHBIC SIBIICHUS, HE 00OCTPSITh HETaTUBHBIC
MPOTUBOPEYMSI C ECTECTBEHHBIMM 3aKOHOMEPHOCTSIMH, UTOObI HE BBI3BATH
HEOOpaTUMBIX TMPOLIECCOB B OKPYXalollled cpele, HMEHHO I03TOMY BechbMa
aKTyaJbHA.

Teopernueckast 4acTb

DKOJIOTHS — HayKa, W3ydarolias B3auMOOTHOIIEHUS OPraHU3MOB MEXy COOOi
U C OKPYXKAIOWIEW KX MPUPOJHOM CPEIOU, a TAKKE CTPYKTYPY U OPTaHU3ALMIO
OMOJIOTHYECKUX CUCTEM PA3TUYHOTO YPOBHS (MOMYJISLINK, OUOIIEHO3bI, SKOCUCTEMBI ).

OCHOBHOI TIENIBIO DKOJIOTUM KaK HayKd SBISIETCS OOecreueHrne COXpaHCHUS
BHJIOBOT'O pa3HooOpasus B buocdepe.

3agaun, CTOSIIIUE MEepPEe]l IKOJIOTUEN, SIBISIOTCS 3TalaMu JIOCTUKEHHSI OCHOBHOM
nenu. Takum 0oOpa3oM, OCHOBHBIMH 3a/1aduaMU SKOJIOTHH SIBIISTIOTCS:

1. ParnonanbHOE UCIIOIB30BaHUE TPUPOIHBIX PECYPCOB.

[Ipupoansie pecypchl — 3TO SBJICHUS W TPEAMETHl OKPYXKalolIeH Cpebl,

KOTOPBIE YEJIOBEK UCIOJIB3YET B CBOUX LETIAX.



B Hacrosiiee Bpems cyniecTBYeT OOJbIIOE KOJWYECTBO KJAaCCU(pUKALUN
MPUPOAHBIX PECYpcOB. B 3aBUCMMOCTM OT TEXHUYECKOTO M TEXHOJIOIMYECKOTO
COBEPILEHCTBA IMPOLIECCOB H3BJIECUYECHHUS U NEpepadOTKH NPHUPOAHBIX PECYpPCOB,
SKOHOMHUYECKON pEHTA0EIbHOCTH, a TakK€ C YYEeTOM CBEIEHUH 00 o0bemax
IPUPOJIHOTO CHIPHSI BBIAEIISAIOT JBE KATETOPUH MPUPOAHO-PECYPCHBIX 3aI1aCOB:

* JOCTyNHbIE (peajbHble WM JOKa3aHHbIE) 3amackl — OOBEMbI IPHUPOJIHOTO
pecypca, OOHAapy>KEHHbIE COBPEMEHHBIMH METOJAMHU PpPa3BEAKH, 3KOHOMHUYECKH
peHTa0eIbHBIE 1JI1 OCBOECHUS U TEXHUYECKH JOCTYIIHBIC;

* IOTEHUHUaJbHble (0OOIIKME) pecypchl — PECYpChl, MOMHUMO JIOCTYIIHBIX,
YCTAaHOBJICHHBIE HAa OCHOBE TEOPETHMYECKUX PACUETOB, BKJIOYAas T€, KOTOPHIE B
HACTOSIIIIEE BpeMs HEIb3d OCBOUTh 10 HSKOHOMHYECKHMM WM TEXHUYECKHM
coO0OpakeHHsIM (HampuMep, 3arnachl MPECHON BOABI B JIETHUKAX, 3aJI€KU Oyporo yriis
Ha Oosbmimx myouHax). [loaToMy mNOTEeHIMANbHBIE PECYPChl €lLIe Ha3bIBAIOT
«pecypcamu OyayIieroy.

Knaccugpurayus no eudam xo3aiicmeenHo20 ucnonib308anusl.

— pecypchl  CENIbCKOXO3IMCTBEHHOIO MPOM3BOACTBA — BKIIOYAIOT B ce0s
KUBOTHBIE, 3eMEJIbHbIE, BOJHbBIE, PACTUTEIbHBIE U SHEPTE€THUECKUE PECYPCHI;

— pecypchl IPOMBILIUIEHHOTO MPOM3BOACTBA — BKJIIOYAIOT B ce0s BCE BUJbI
CBIPBSI, UCIOJIb3YEMOI'O MPOMBIIIJICHHOCTBIO: SHEPreTHUYecKre (rOproYHe IMOJIE3HbIC
UCKOITA€MbIE, SJEpHAs DJHEPrus, THIPOIHEPrOpecypchbl) M HEIHEPreTUYECKHE
(pecypchl METaLTypruu, XUMUU U HEPTEXUMUH, JIECONEPEPAOOTKH U T. I1.).

Knaccugpurxayus no npoucxosicoenuro:

— MHHEPAJbHEIE,

— KJIUMaTU4ECKHUE;

— BOJHBIC;

— 3€MEJIbHBIE;

— TOYBEHHBIE;

— Ouosiorn4yeckue (pacTUTENIbHbIC U )KUBOTHBIC).

Knaccugpurayus no npusnaxy ucuepnaemocmu:

— ucyepnaemvle — PECYpPChI, 3amachl KOTOPBIX OrpaHuyeHbl. OHHM, B CBOIO
ouepenb, MOAPA3AEIIEIAIOTCS Ha IBE TPYIIIIbL:

a) ucyeprnaeMble HEBO30OHOBUMBIE — PECYPCHI, BOCCTAHOBJIEHHE KOTOPBIX HE
IIPOUCXOJUT BOBCE WJIM CKOPOCTh BOCCTAHOBJIEHMS, KOTOpPBIX OYE€Hb Maja IO
CPaBHEHUIO CO CKOPOCTBHIO UX MOTPEOICHUS.

0) wucuepnaecMble BO300HOBHUMBIE —  PECYpChbl, CKOPOCTb BOCCTaHOBJICHUS
KOTOPBIX COM3MEpPUMA CO CKOPOCTHIO UX TOTPEOJICHHUS.

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



2. Bocripon3BOACTBO MPUPOIHBIX PECYPCOB B €CTECTBEHHBIX YCIOBHSX.

3. llogaepxkaHre KaueCTBA OKPYKAIOLIEH CPEBI.

JlanHast 3ajada cCBsi3aHAa C TEM, YTO AHTPONOIE€HHOE BO3JECWCTBHE Ha
OKpPY>KaIOIIYI0 Cpeay IOCTUIJIO TI00anbHbIX MacimTaboB. Jlyis mojaaepkaHus ee
KauyecTBa Ha HEOOXOJUMOM JIJIsl CYHIECTBOBAHHUS YEJIOBEUECTBA YPOBHE HEOOXOIUM
Hay4dHbIH NoaxoJ]. MIMeHHO Mo3TOMY BeleTcs MOMCK albTEPHATUBHBIX MCTOYHUKOB
SHEPTHUHU.

DKoJoruueckuii pakTop — OTAENbHBIE CBOWCTBA WJIM DJIEMEHTHI OKPYKAIOIIeH
CpeIbl, OKA3bIBAIOLINI MPSMOE UM KOCBEHHOE BO3JCHCTBHE HA KUBBIC OPTaHU3MBI,
Wi J000€ yCIOBHE, HAa KOTOPOE OpPraHW3M OTBEYAET MPUCIOCOOUTETHHBIMU
peaKIusIMu.

MHoroo0Opasue 3KOJOTMYeCKUX (PaKTOPOB MOAPA3ACISIIOT Ha JIBE OOJIBIIHE
Ipynmbl: aOUOTUYECKUE U OMOTHUYECKHE.

AbGuoTtnueckue (aKTOpbl — 3TO COBOKYNHOCTH CBOMCTB HEKMBOW MPUPOJIBI,
MPSIMO WJIM KOCBEHHO BIIMSIONINE HA KUBBIE OPTaHU3MBI.

buotnueckue ¢akrtopel — 3TO NOPSIMOE WM OINOCPEJOBAHHOE BIIUSHUE
KU3HEAESTEIIbHOCTH OJITHUX JKUBBIX CYILIECTB Ha JIPYTHE.

OCHOBHBIMU a0MOTUYECKMMHU 3KOJOTHYECKMMH (akTopamu sBistoTcs: 1.
KnumaTnueckue (akTopbl: COJIHEUHBIH CBET; TEMIIEpaTypa; BIIAXXHOCTb; BETED;
naBiueHue armocdepsl; 2. Opaduyeckue Qaxtopbl (pakTopsl MOUBHI); 3.
Oporpaduyeckue (reorpaduueckue) (bakTophI; 4. ['unporpaduueckue
(runponoruueckue) paktopsl; 5. [luporeHHsie GakTOPBHI.

MHuoroo6pasue OTHOLICHUH MEXIy OpraHu3MaMd MOXKHO pa3eiuTh Ha JBa

OCHOBHBIX TUIA: AHTAarOHUCTUYECKHE U HEaHTarOHUCTUYECKHUE. 1.
AnTaroHuctuueckue (aHTHOMO3): XUIIHWYECTBO, MAapa3uTU3M, KOHKYpEHIHUA. 2.
HeanTtaronucruueckue: HeWTpaiu3M; CHUMOMO3; MYTyalu3M; MPOTOKOOIEpalts;
KOMMEHCAIIU3M.

Junanazon m000ro sKoJioruueckoro ¢akrtopa, Hanbosiee OIAroNpUSTHBIN IS
KU3ZHENIEATEIILHOCTH, HA3BIBACTCS IKOI02UYecKumM onmumymom. KpaillHue ydacTku
KPUBOM, BBIPAKAIOIINE COCTOSHUE YTHETEHUs TP HEJOCTATKE WM U30BITKE
(dakTopa, Ha3BIBAIOTCS  IKOIO2UUECKUM  NECCUMYMOM. MakcumanbHOoe U
MUHUMAaJIbHOE 3HauyeHue (akTopa, NpU KOTOPOM HAcTynmaeT Tulenb opraHu3Mma,
HA3bIBACTCS 9KOI02UUECKUM MAKCUMYMOM U IKOJIO2UYECKUM MUHUMYMOM.

CrnocoOHOCTh ~ OpraHM3MOB  aJaNnTUpPOBaThCAd  (MpUCHOCAOIUBATBCS) K
Pa3HOOOpa3HBIM  YCIOBHUSIM  OKpYXKaloled Cpenbl Ha3bIBACTCA 9KOI02UHECKOl
NAACMUYHOCMbIO (8AJIEHMHOCbBIO).

B 1840 r. nemeuxuii xumuk FOctyc JIuGux BmepBwie chopMyIHpoBasl 3aKOH
JTUMUTUPYIOIIETO (hakTopa, €O cheayromed (OpMYIHUPOBKOW: POCT W PA3BUTHUS
KUBBIX OPTaHU3MOB 3aBUCAT OT (DaKTOPOB, 3HAUCHHUE KOTOPHIX MPHUOIMKAETCS K
HKOJIOTUYECKOMY MUHUMYMY.

B 1913 r. lllendopa chopmynupoBan «3akoH TojepaHnTHOCTH». OH TJIacuT:
«JIumutupyronmum  GakTOpoM, OTPAHWYMBAIOIIMM POCT U PA3BUTHE OpraHU3Ma,
MOXET OBbITh, KAK MUHUMYM, TaK U MAKCUMYM 3KOJIOTMYECKOTO BO3JCHCTBUSY.



Bun — sneMeHTapHas CTpyKTypHas €IMHMIIA B CUCTEME >KMBBIX OPraHH3MOB,
npeacTaBisAomas co0Ol  COBOKYIHOCTh  0coOei, 0O0JiaJaoimX CXOJICTBOM
Mopdonoruueckux, GU3NOIOTHYECKUX U OMOXMMHUYECKUX OCOOCHHOCTEH, CBOOOIHO
CKPEIIMBAIOIIMXCS W JAIOUMX IUIOJOBUTOE TMOTOMCTBO, MPHUCIOCOOJICHHBIX K
OTIpe/ICNIEHHBIM S3KOJOTHYecKUM ¢akTtopaM. Kakaplii BHI 3aHUMaeT B MPHUPOJE
OTIpe/ICTICHHYIO TEPPUTOPHUIO — apeal.

Kaxxapiit Bug OTIMYAIOTCS YT OT JApyra OMpeIeiICHHBIMU MPU3HAKAMHU, CPEIU
KOTOPBIX pa3INyYaloT MOP(OJIOTHYECKUN (CXOJCTBO BHYTPEHHETO W BHEIIHETO
CTPOCHUS), TCHETHUECKUH (ONpEIeICHHbI HA0Op XpOMOCOM), (DHU3HOIOTHYCCKHIA
(CXOICTBO TPOIICCCOB  KM3HEICATECIBLHOCTH), Teorpaduueckuii  (onpeaencHHas
TeppuTOpus (apean), 3aHUMAcMbIi BHIOM) U OKOJIOTHYCCKHUN (COBOKYIHOCTb
(akTOpOB BHEIIHEH CPeIbl, B KOTOPO CYIIECTBYET BU).

[lomynsist — 3TO COBOKYNHOCTh OCOOEH OJHOTO BHJA, HAXOISIIMUXCS BO
B3aUMOJECHCTBUM MEXIy COOOW U JJIMTEIBHOE BpEMsl 3aHUMAIOUIMX OOIIyIO
TEPPUTOPHIO. OCHOBHBIMH  XapaKTePUCTHKAMH  TOMYJSIIUH  SIBJISIFOTCS:
MIPOCTPAHCTBEHHBIC (CTATUUECKUE) U BPEMEHHBIC (JIMHAMUYECKUE).

Bomnpoce! u 3a1aHus:
ba3oBblli ypOBEHB

1. Yto Takoe 3kosorus? Kto BBen B HAyKy TEPMUH «3KOJIOTHSI»?

2. OCHOBBI CaMOOpTaHU3aUU U CaMOOOPa30BaHMUS;

3. CpopmynupyiiTe 1eTb 1 OCHOBHBIE 337]aul COBPEMEHHOM KOOI HH.

4. TlpuBenure Kiaccu(PUKaIMIO MPUPOIHBIX PECYPCOB.

5. Kakue cymiecTByIoT allbTepHaTUBHBIE UCTOYHUKHU SHEPTUU?

6. HazoBuTe 00BEKTHI 3KOJIOTUH.

7. CoBpeMEeHHas PKOJIOTHs KaK pa3BETBIICHHAs cUCTeMy HayK. OxapakTepusyiite

KQKJIYI0 OTPACIb IKOJIOTHH.

8. Onummre KaxAblii yPOBEHb OpTaHU3AINH JKU3HH.

9. Kakwue cymecTByIOT METOIbI SKOJIOTHN?

10. MaremaTtudueckoe  MOAETUPOBaHME  KAaK  OCHOBA  COBPEMEHHOTO

AKOJIOTUYECKOTO TPOTrHO3UPOBAHMUSI.

11.  Yro Takoe cpena oOuTaHusl, U KaKHE CPE/Ibl 3aCEICHbl OpraHu3MaMu?

12.  Kakas 00y1acTh 9KOJIOTHUU M3y4aeT DKOJIOTHUECKUE (DAKTOPHI U UX BIUSHUC
Ha KUBBIE OPTaHU3MbI?

13.  Yrto Ha3bIBaeTCs KOJIOTHYSCKUM (HaKTOpOM?

14.  Yro Takoe 3K0J0THYECKas aanTaius?

15.  Kakwue ¢pakTopsl cpeibl OTHOCAT K A0MOTHYECKUM U OMOTUYECKUM?

16.  IlpuBeauTe cyuiecTByoIIMe KiIacCUPUKALIMKU IKOJIOTUYECKHUX (DaKTOPOB.

17.  OxapakrepusyiiTe OCHOBHbIE a0MOTHYECKUE IKOJIOTHUECKUE (PAKTOPBHI.

18.  IlpuBeauTte knaccupukaru OMOTHIECKUX PAKTOPOB.

19. Yrto Takoe »HKOJOTMYECKUH ONTUMYM U DKOJOTMYECKHH IEeCCUMYM,
AKOJIOTMYECKA MaKCUMYM, SKOJIOTUYECKUI MUHUMYM?

20. M3oOpa3uTe KpHUBYIO 3aBUCUMOCTH >KU3HEAESTEIILHOCTU OpraHu3ma OT
KOJIMYECTBEHHOTO 3HAYEHUS IKOJIOIMYECKOro (hakTopa.



21.  Uto Takoe sKoJOoTHYECKas IJIACTUYHOCTD (BaJICHTHOCTH).

22.  Kaxue THIBI OPraHu3MOB Pa3IMyaloT MO IIACTUYHOCTHU?

23. UMBoOpas3ute cxeMaTHYHO BBIHOCIUBOCTH OPTaHU3MOB.

24. Kak dopmynupyercss 3akoH MuHHMyma? Kakue CyliecTBYIOT K HEMY
YTOYHEHUA?

25. CdopmymupyiiTe  3aKOH  TOJEpaHTHOCTH. KTO  yCcTaHOBWUI 3Ty
3aKOHOMEPHOCTh?

26.  UYro Takoe Bun?

27.  JlaiiTe onpeeneHre MOMYJISIHA U €€ XapaKTePUCTHK.

[ToBbILIEHHBIN YPOBEHB
1. XapakTepucTuka 3KoJorudeckoi ooctaHoBKH B CTaBpOMOJILCKOM Kpae.
2. CocrtaBuTe cxeMy KilacCHU(pUKAIIMU TPUPOTHBIX PECYPCOB C XapaKTECPUCTUKOM
Ka)XJ0r0 KOMIIOHEHTA.

3. CoctaBuTh OJOK-CXEMy, OTPAXKAIOMIYI0 KIACCU(PUKALUIO OSKOIOTHUECKUX
(bakTOpOB.
4. Dkonorunyeckas HMIIA opraHu3ma. [IpaBuiia 3K0JI0rH4eCKOil HUILIH.

CHHCOK JIUTEPaTypPhl, PEKOMEHIyeMblii K HCI0JIb30BAHUIO 110 TAHHOI TeMe
OcHoBHas IUTepaTypa:

1. Kopo6kun, B. U. Oxonorus : [yuebnuk] nis By3os / B. M. KopoOkun, JI. B. [lepeaensckuii. -
13-e uzn. - PoctoB H//] : ®enukc, 2004. - 602 c. - (Boicmee oOpazoBanue). - bubmmorp.: c. 602.
2. Opnos J[.C. Dkosorus u oxpaHa Onocgepsl Mpyu XUMHYECKOM 3arps3HEHUN: Y4eOHOe mocooue

s By30B/ JI.LK.CanoBaukoBa,1.H.JIo3anoBcKas. - 2-e, mepepad. u gor. - M.:Beicir. mkomna,2002. -
334 ¢.: un. - 320-322
JonotHUTEILHAS JIUTEpPaTypa:

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

2 bpatunkosa, U. I'. ®U3uK0o-XUMHUYECKHE OCHOBBI MHKCHEPHOU IKOJIOTHH :yueOHoe rocooue / 1.
I'. BparunkoBa. — M. : Poccuiickuii ynuBepcuteT Apy>k0bI HaposoB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNuTepHer-pecypcnl:
1 http://window.edu.ru/ — emuHOE OKHO OCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTcKas OMOIMOTEKa OHIIANHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajaor acCOIUAINU dJIEKTPOHHBIX OHOIMOTEK
yueOHbIX 3aBefieHni 1 oprannzanuiit CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpeiToe 00pazoBaHue

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHIaMEeHTATbHbBIC TPOOIEMBI

OLCHKHU COCTOAHUA SKOCUCTEM U 3KOJOTUYCCKOT0O HOPMUPOBAHUS

IIpakTH4eckoe 3aHATHE 2. JKOJIOTUS CO0OIIECTB. JKOJIOTHYECKAsA cUCTeMa


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

Hean 3anaTus: M3yunts noHsaTre OMOLIEHO3 U €r0 CTPYKTYPY.

3HaHus U yMeHMs, Npuo0peTaemMble CTYACHTOM B pe3yJibTaTe 0CBOCHHUSA
TeMBI

3HaTh OCHOBBI CAMOOPIaHU3AIMHU U CaMOOOPa30BaHUs;

YMeTp CcaMOCTOSITENTBHO CTPOMTH MpoOILecC OBIAJeHUs HuHpopManuei,
OTOOpaHHOW U  CTPYKTYpPUPOBAaHHOM JJIi  BBIIOJHEHUS MPOPECCHOHATBHON
NEeATEIIbHOCTH;

HaumenoBanue ¢GopMupyeMbIX KOMIETSHIINA
Kon DopMynHpOBKa

OK-7 CIIOCOOHOCTBIO K CAMOOPraHU3aLUul U CaMOOOPa30BaHUI0

O60CTpCHI/Ie AKOJIOTUYECKUX OTHOIICHUM IIpUpoOaAbl U O6HIGCTBa, OCO3HAaHHUC
H€O6XOI[I/IMOCTI/I HUX I'apMOHHU3AIINH B I[OJIFOCpO‘lHOﬁ IICPCIICKTUBC HOCAT HC TOJIBKO
I100aJIbHBIN XapaKTCp, HO H IMPOABIIAIOTCA B JIOKAJIbHBIX 3JKOCOIHMOCHUCTCMAX,
HMCHHO IIO9TOMY JaHHas TCMa aKTyaJibHa.

Teoperuyeckasi 4acThb

buoyenos (ot rp. bios — xwu3Hb, KOINOS — 0OMIMIT) — COBOKYITHOCTH JKHUBBIX
OpraHu3MOB, OOUTAIOITUX HA JAHHOW TEPPUTOPHH U TECHO CBSI3AHHBIX MEXKITY COOOM
MUIIEBBIMA  CBSI3SIMU. TeppuTOpUs C MNPUMEPHO OJMHAKOBBIMU YCIOBHUSIMHU,
3acesieHHas TeM WM UHBIM COOOIIECTBOM (OMOIIEHO30M), HA3BIBACTCS OUOMONOM.

buorieHo3 yciaoBHO TOApA3NENAOT HAa:  (PUTOIIEHO3 — COBOKYMHOCTh
MPEJCTAaBUTENICH PACTUTEIIBHOTO MHUPA; 3001I€HO3 — COBOKYMHOCTh MpeIcTaBUTENEH
KUBOTHOT'O MUPa; MUKPOOHOIIEHO3 — COBOKYITHOCTh MUKPOOPTaHU3MOB.

KuBbie OpraHuW3Mbl, CIIOCOOHBIE CHUHTE3UPOBATh OPraHUYECKOE BEIIECTBO W3
HEOPraHMYECKOr0 C  KCIOJIb30BAHMEM  COJIHEYHOM  DHEPrUU  Ha3bIBAIOTCS
npooyyenmamu. Ilpouecc npeoOpa3oBaHus SHEPTUU COJIHEUHBIX JIyded B SHEPTHUIO
XUMHUUYECKHUX CBS3EH OPraHMYEeCKUX COCIMHEHUM, Ha3bIBACTCS homocunmes.

[ToTpebuTencit IIEPBUYHOTO OPraHuY€eCcKOTo BEILIECTBA Ha3bIBAIOT
KOHCyMeHTaMU. KOHCYMEHTBI SABISIOTCS TE€TepOTPO(HBIMU OpraHU3MaMH, T.C.
OpraHu3MaMH, KOTOpbI€ HYXKJAIOTCS B TOTOBBIX OpPraHMYECKHUX BEIIECTBaX.
PenylieHTbl — OpraHu3Mbl, pa3pylialoIMe OPraHuYeCKOe BEIIECTBO, IEPEBOS €TI0 B
MHHEPAJIbHOE COCTOSTHUE.

Llens mocenoBaTenbHON NEPEIaYr BEMIECTBA U 3aKJIFOUEHHOU B HEM COJIHEYHOU
SHEPrUd OT OJHUX OPraHU3MOB K JApyruM (0T aBTOTpodOB K rereporpodam),
MPOUCXOJIAIICH B pe3ysibTaTe MOEIaHUsI OJHUX OPraHU3MOB JPYTMMH Ha3bIBACTCS
mpoghuueckol uiu nUMamenbHol Yenvio.

COBOKYITHOCTh OpraHW3MOB, OOBEIWHEHHBIX OJHUM THUIIOM MHUTaHUS W
3aHUMAIOIIUX OIPEJICICHHOE 3BEHO B MUIIEBOM 1IEMU, HOCUT Ha3BaHUE mpoghuuecKuil
VPOBEHD.



OO6muMU  3BeHBAMH TpodUUECKue Ienu OOBEAUHSIOTCS B 0o0Jiee CIOXKHBIC
oOpazoBanusi — Tpodudeckue ceT. [luwjeeas cemv — TO CIOXKHAS CETh IMUIIEBHIX
B3aMMOOTHOIIICHUH, BKITIOYAIOIIAs PAa3BETBICHHBIC 1IN MU TAHUA.

Drocucmema — 3T0 COBOKYITHOCTD KUBBIX OPTaHU3MOB TECHO CBS3aHHBIX
MEXIy COOOU U OKPY’KAIOIIEH UX HE )KUBOU MPUPOJI0Il OOMEHOB BEIIECTBOM U
sHeprueil. JIrobas sxocrucTeMa COCTOUT U3 ABYX KOMIIOHEHTOB: OMOTHYECKAs WU
OMOIIEH03 U a0MOTHYECKAs MJIM DKOTOII.

Bonpocel u 3apanus
ba3oBblil ypOoBEHB

1. Yto takoe OuoneHo3? KTo BBEa B HAYKy TEPMUH «OUOIIEHO3)»?

2. Kakas o007acTh OKOJOTHM U3y4aeT OpraHu3aluio W (QYHKIMOHHUPOBAHUE
OMOLIEHO30B?

Yro Takoe 6uoron?

[TpuBeaute knaccudukaiuio OUOIEHO30B.

UTto Takoe CTpyKTypa OuolrieHosa?

Yro Takoe BUOBas CTPYKTypa OnoneHo3a? OxapakTepusyiTe ee.

UTto Takoe mpoCTpaHCTBEHHAs CTPYKTYypa OuorieHo3a? OxapakTepusyure ee.

Uro Takoe skosormyeckass Huma? KTo BBEN B HayKy TEPMHH «IKOJIOTHYECKAS
HULIA»?

9. YeM oTIMYAIOTCS MOHSITHS «IKOJOTUYECKAS HUILIA» U «MECTOOOUTAHHE»?

10. Kto cdopmynupoBall 3aKOH KOHKYpPEHTHOTO wuckitoueHus? KakoBa ero
dbopmynrpoBka?

11. Yro Takoe 3Kxosorudeckas auBepcuduranms’?

12. TlpuBeauTe pa3sHOBUIHOCTH IKOJIOTHUECKUX HUIIL.

13. Kakue opranu3Mbl Ha3bIBAIOTCS MPOAYIICHTAMH?

14. Kakue opranu3Mbl Ha3bIBalOTCSI KOHCYMEHTaMM?

15. Kakue opraHu3mbl Ha3bIBAIOTCS peaylIEeHTaMU?

16. Uro takoe dortocuntes? IlpuBenute ypaBHeHnue peakiuu (ortocunrtesza. Kto u3
YKUBBIX OPTaHU3MOB CIIOCOOEH K (POTOCUHTE3Y?

17. Kakue opraHu3mbl Ha3bIBalOTCs rerepoTpodamu?

18. Kakue opraanu3Mbl Ha3bIBAIOTCS aBTOTpOdaMu?

19. Yto takoe mumieBas 1enb? Kakne BUIbI MUIIEBBIX IETIEH CYIECTBYIOT?

20. Yo Takoe TpohUUECKUl YPOBEHB?

21. Yrto Takoe muIieBas CeTh?

22. Yto Ha3bIBaeTCs TPOPUIECKOUM CTPYKTYpOit coobiecTBa?

23. Uto Takoe 3xosiornueckue mupamMubl? OxapakTepusynTe ux BUIBL.

24. Yo Takoe ’KocucTema?

25. V3 kxakuxX KOMIIOHEHTOB COCTOSIT 9KOCUCTEMBbI?

26. Uto Ha3bIBaeTCsI JUHAMUKOMN DKOCUCTEMBI?

2. Yo Takoe romeoctas?

28. UTO Takoe DJKOJIOTMYECKas CYKIECCUS W TPUYMHBI €€ BO3HUKHOBEHUSA?
OxapakTepu3yiTe BUAbl CyKIIECCUM.

© N U ®



29.Yto  Takoe  MPOAYKTUBHOCTb  3Kocuctem?  OxapakTepuzyuTe  BUbI
MPOAYKTUBHOCTH.

I1oBBIIIEHHBIN YPOBEHD

1. CocraButh OJOK-CX€My MNMILEBBIX Lenell u numieBblx ceteil. [lpuBectn
IPUMEPHI.

2. COoCTaBUTh NPE3EHTALMIO HA TEMY « DKOJIOTMYECKU TUPAMUIBDY.

Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHast JiMTEeparypa:
1. Kopo6kwun, B. U. Dxonorwus : [yueonuk] mis By3os / B. U. Kopookun, JI. B. Ilepenennsckuii. -
13-e u3x. - PocroB H/]] : ®enukce, 2004. - 602 c. - (Bricmiee oopa3oBanue). - bubmmorp.: ¢. 602.
2. Opnos /I.C. Dkonorus u oxpaHa Ouocdepbl Mpyu XUMUYECKOM 3arpsi3HeHUU: Y ueOHOoe mocooue

s By30B/ JI.LK.CagoBuukoBa,1.H.JIo3anoBckas. - 2-e, nepepab. u gorn. - M.:Beicur. mkona,2002. -
334 c.: ui. - 320-322
JonoJHuTe/ILHAA JTUTEpPATYypa:

1 CrenanoBckux, A. C. Obmas sxonorus : yueonuk s By3oB / A. C. CrenaHoBckux. — M. :
IOHUTU-JAAHA, 2012. — 687 ¢c. — ISBN 5-238-00854-6.

2 bpatunkoBa, U. I'. ®U3uK0-XUMHUYECKHE OCHOBBI MHKCHEPHOU IKOJIOTHH :ydeOHoe ocoowme / .
I'. BpatuukoBa. — M. : Poccuiickuii yauepcutet npyx0bl HapomoB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNurepHer-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO TOCTYIA K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuteTckas OHONINOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBIH KaTaJOT aCCOIUAIIMH dJICKTPOHHBIX OUOIHOTEK
yueOHbIX 3aBefieHni 1 oprannzanuit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpeiToe 00pa3zoBaHue

6 http://ecograde.bio.msu.ru — Mupopmarnmonnas cucrema «OyH1aMeHTaIbHBIE TPOOIEMBI

OLCHKHU COCTOAHUA SKOCUCTEM U 3KOJIOTUYCCKOT0O HOPMUPOBAHUS

IpakTuyeckoe 3ansitue 3. buocdepa. Armocdepa, ruapocdepa u
Jutocepa Kak COCTAaBHAA 4acTh Ouocgepsbl.

Hean 3ansTusi: PaccMoTpeTh 3BOMIOIUIO OMOC]Ephl, €e COCTaBHbIE YacTU U
CBOMCTBA.

3HaHuA U yMeHMs, IpUOOpeTaeMble CTYACHTOM B pe3yJbTaTe 0CBOCHHUS
TeMBI
3HaTh OCHOBBI CAMOOPraHU3alM1 U CaMOOOPa30BaAHNUS;


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

YMeTb CcaMOCTOSITENIBHO CTPOUTH TMPOIECC OBJIaJeHUs HH}opmaluen,
OTOOpaHHOW ® CTPYKTYPHPOBAHHOW JUIsi  BBHIMIOJHEHUS MPOdecCHOHATHHON
NEATEIIbHOCTH;

HaumenoBanue ¢GopMupyeMbIX KOMIETSHIINA
Konx DopMynMpoBKa

OK-7 CIIOCOOHOCTBIO K CAMOOPraHU3aLluU U CaMOOOPa30BAHHIO

O6OCTpCHI/IG AKOJIOTUYECKMX OTHOILICHUU IIpUpoaAbl " O6HI€CTB3, OCO3HaHHUC
H606XOI[I/IMOCTI/I HUX TapMOHHU3alINH B I[OJ'IFOCpO‘-IHOfI IMECPCIICKTUBE HOCAT HC TOJIBKO
rI100abHBIN XapaKTep, HO MW IPOABIIAKOTCA B JIOKAJIBbHBIX 3J3KOCOHMOCHCTCMAX,
HMCHHO IIO9TOMY JdHHAs TCMa aKTyaJibHa.

Teoperuyeckasi 4acThb

buocgepa — 310 060I0UKa 3eMIM, COCTaB, CTPYKTypa U 3HEPreTUKa KOTOPOH
ONPENENSIOTCA COBOKYITHOM JI€ATEbHOCTBIO dKUBBIX OPTaHU3MOB.

Cytp yuenus Bepnaackoro: Ouocepa — 3TO KayeCTBEHHO CBOeoOpa3Has
o0onoyka 3emiid, pa3BUTHE KOTOPOM B 3HAYUTEIBHON Mepe omnpenesnsercs
NEATEIbHOCTBhIO JKMBBIX OPraHU3MOB. buocdepa mnpeacTtaBiser coOol pe3yibTaT
B3aMMOJICUCTBUS XMBOW M HEXKUBOM IPUPOIABI. ODJIEMEHTBI HEKHBOU MPHUPOIBI
CBA3aHBl BOECAMHO C IOMOUIBIO JKMBBIX opraHu3moB. llo Bepnaackomy, xuBoe
BELIECTBO — 3TO COBOKYIHOCTHh CYIIECTBOBABIIMX WM CYHIECTBYIOLUIUX IKUBBIX
OpraHU3MOB,  SIBJISIONIMXCS ~ MONIIHBIM  TeojorndeckuMm  ¢aktopom.  OHO
TpanchopmupyeT sHepruto CoHIa 1 00eceYrBaeT KPyroBOpoOT.

BemectBennsiii cocraB Ouochepsl Tarke pasHoobpazed. B.M. Bepnamckuit
BKJIFOYAET CEMb IIYOOKO OTJIMYHBIX U B TO K€ BPEMS T'€OJOTUYECKH CBSI3aHHBIX
yactei: 1. XKusoe BemiectBo; 2. KocHoe BerectBo; 3. buorennoe BeiecTtBo; 4.
buokocnoe BemecTBo; 5. PagmoakTuBHBIE BemiecTBa;, 6. BemecTtBo paccesHHBIX
aTOMOB (XMMUYECKHUE AIEMEHTHI); 7. BemecTBo KOCMHUUECKOT0 MPOUCXOKIACHUS.

CoracHO COBpEMEHHBIM MPEACTABICHUS O CTPYKType Ouochepbl, OCHOBAHHBIM
Ha uaesx B.M. Bepnanackoro, 6mocdepy kak MecTto oOUTaHUS OPraHU3MOB BMECTE C
CaMUMHU OpraHU3MaMH MOXKHO pa3/euTh HA TPU COCTABHBIE YAaCTH: Ta30BYI0 —
atMocdepa; BoaHYI0 — rusipocdepa; 3) kKaMeHHYI0 — JuTocdepa.

Tepmun «Hoochepa» (0T Tped. noos — ym, pasyM; sphaira — 1map), BrepBbIe
BBeneH B 1927 r. Dayapaom Jlepya. Ilon «HOOChepoit» OH MOHUMAaT COBPEMEHHYIO
CTaAWio pa3BUTUs OWoChephbl, BKJIIOYAIONIYI0 OOIIECTBO C  HWHAYCTpPHUEH,
XO3SIUCTBEHHOU AEATEIbHOCTBIO, SI3bIKOM, PEITUTHECH.

Bepuanckuii copmynupoBai 3akoH Hoochephr:

buocdepa HemzbexxHo mpeBparurcs B Hoocdepy, T.e. B chepy, rae pasym
yesoBeka OyAeT Wrparb JOMUHUPYIOIIYIO POJb B Pa3BUTHUU CUCTEMBI YEIOBEK—
npupoza.

Bonpocsl u 3aganus
ba3oBblil ypoBEHB



Hatite onpenenenne ouochepnr. Kakosa ee ctpykrypa?

Kto BriepBbIE BBEI B HAYKY TEPMHH «Onochepar?

OxapakTepu3yiiTe OCHOBHBIE 3TaIlbl pa3BUTHUSI OHOChEpHI.

KaxoBsl BakHeimme acriekTsl yaenus B. 1. Bepraackoro o 6uocdepe?
Kakyro ctpyktypy umeet ouocdepa?

I'uapocdepa kak coctaBHas yacth Onocdepsl. Ee cBolicTBa.
ATtmocdepa kak coctaBHas yacTh Ouocdepsi. Ee cBoiicTsa.

JIutocdepa kak coctaBHasi yacth Orocdepsl. Ee cBoiicTBa.
Yro Takoe Hooc(epa 1 moueMy BO3HHUKIIO ATO MOHATHE?

10 ChopmynmupyiiTe 3aKOH HE3aMEHUMOCTH OHOCHEPHI.

11. Chopmynupyiite 3akoH Hoocdeps! o BepHaackomy.

WK N akowdE

[ToBBIIIEHHBIN YPOBEHD

1. Temy «2Bomtorust 6MocPepb» MPEACTABUTH B BUJIC MPE3CHTALINH.
2. Temy «CocTtaB u cTpyKTypa Ouocheps» IpeIcTaBUTh B BUJE MPE3CHTAIUH.

Cnmcok JimTeparypbl, peKOMeHAyeMblil K HCIO0JIb30BAHUIO M0 JAHHOM Teme
OcHoBHast JiMTEeparypa:

1. Kopo6kun, B. U. Okonorus : [yuebnuk] nms By3os / B. K. Kopobkun, JI. B. [lepenensckuid. -
13-e uzn. - PoctoB H//] : ®enukc, 2004. - 602 c. - (Bricmee oOpazoBanue). - bubmmorp.: c. 602.
2. Opnos J[.C. Dkomorus u oxpaHa Onocdepsl Mpyu XUMHYECKOM 3arps3HEHUN: Y4eOHOe Tocooue

s By30B/ JI.K.CanoBaukoBa,1.H.JIo3anoBcKas. - 2-e, mepepad. u gor. - M.:Beicir. mkomna,2002. -
334 c.: un. - 320-322
JlonoTHUTE/ILHASI JIUTEpPATypa:

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

2 bpatunkosa, U. I'. ®U3uK0-XUMHUYIECKHE OCHOBBI MHKCHEPHOU YKOJIOTHH :ydeOHoe ocoowue / .
I'. BparunkoBa. — M. : Poccuiickuii ynuBepcuTeT Apy>k0bI HapozoB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOE OKHO OCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTcKas OMOIMOTEKa OHIIANHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajaor acCOIUAINU dJIEKTPOHHBIX OHOIMOTEK
yueOHBIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OtkpbiToe 00pa3oBaHue

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHIaMEeHTATbHbBIC TPOOIEMBI

OLCHKU COCTOAHUA DKOCUCTEM U 3KOJIOTHYCCKOTO HOPMUPOBAHU >

IIpakTueckoe 3austue 4. buocdepa. Kpyroropor BemectB B 0uochepe


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

Hean 3ansTusa: PaccMoTpeTh 3BOIIOIMIO OUOChEphI, €€ COCTaBHBIE YacTU U
CBOMCTBA.

3HaHua " yY™MEHus, npnoﬁpeTaeMble CTYACHTOM B p€E3yJjabTaTeC 0CBOCHUA
TEMBbI

3HaTh OCHOBEI caMOoOpranmni3anvn 1 C&MOOGp&SOBaHI/Iﬂ;

YMeTh CcaMOCTOSITCIIBHO CTPpOUTHL IIPOHCCC OBJIAICHHUA HH(l)OpMaHHGﬁ,
OTOOpaHHOM ®  CTPYKTYPUPOBAHHOW 11  BBIMOJHEHHUS MPOdEeCCHOHAIBHOM
ACATCIIBHOCTHU,

HaumenoBanne (GpopMHupyeMbIX KOMIICTCHITUN
Kon DopMynHpOBKa

OK-7 CIIOCOOHOCTBIO K CAMOOPraHU3aLlUud U caMOOOPa30BaHUIO

O60CTpCHI/Ie AKOJIOTUYECKUX OTHOIICHUMN IIpUpoOaAbl U O6HIGCTBa, OCO3HaHHUC
H€O6XOI[I/IMOCTI/I HUX I'apMOHHU3aIINH B I[OJIFOCpO‘lHOﬁ IICPCIICKTUBC HOCAT HC TOJIBKO
I100aJIbHBIN XapaKTCp, HO H IMPOABIIAIOTCA B JIOKAJIBHBIX 3JKOCOIHMOCHUCTCMAX,
HMCHHO IIO93TOMY JdaHHAas TCMa aKTyaJibHa.

Teoperuyeckasi 4acThb

Kpyzo6opom eewjecmeé — MHOTOKpaTHOE Yy4yacTHE BEIIECTB B IMpoIleccax,
npoTekaromx B arMmochepe, autochepe u rumpocdepe, B TOM YUCIE B TE€X CIOSIX,
KOTOpBIE BXOJST B OMOC(epy TUTaHEThI, IPU HETPEPHIBHOM ITOTOKE IHEPTHUH.

ConHeuHass sHeprus oOecreuyuBaeT Ha 3emMjie JBa KPYroBOpPOTa BEIIECTB:
00JIbIION (FEOJIOTHYECKU WM a0UOTHYECKUi) W Mayblidi (OMOT€OXUMHYECKUM,
OMOTHYECKUM, OMOJIOTHYSCKHU).

bonplIoit KpyroBOpoT BEHIECTB — MOCTOSHHO ITOBTOPSIIOIIMICS TMPOLECC
COBMECTHOTO, B3aMMOCBSI3aHHOTO TIPEBpAICHUS U TICPEMEIICHUS BEIIESCTB B
npupojse. B OCHOBE T€OJOTHMYECKOTO KpPYyroBOpOTa JICKHUT TIpoIlecC TMepeHoca
BEIIECTB, B OCHOBHOM MHUHEPAIBHBIX COCIWHCHWH, W3 OJHOTO MECTO B JIPyroe, B
macmTabax miaHeTel. Haunbosiee OTUETIMBO STOT KPYrOBOPOT TIPOSBISETCS B
IMUPKYJSIIIAN  BO3AYIIHBIX MacC W BOJBI, TakKe OH O00ECIeunBacT MepPeHOC
MHHEPAIBHBIX COCIMHEHUN B MacmrTade Bcerl Oumocdeppl. CHMBOIOM OONBIIOTO
KPYTrOBOPOTa BEIIECTB SIBISICTCS CIIUPalb, a HE KPyT. DTO 03HAYAET, YTO HOBBIN ITUKIT
KPYroBOpOTa HE TOBTOPSET B TOYHOCTH CTapblil, a BHOCHT YTO-TO HOBOE, YTO CO
BpEMEHEM MPUBOINT K BEChbMa 3HAYUTEITLHBIM U3MECHECHUSIM.

buonocuueckuii kpyeosopom eewgecmé — 3TO KPYroBOPOT, MPEACTABISIOMINN
co0Olf eAMHCTBO MPOIECCOB AKKYMYJISIIMU DJIEMCHTOB B JKMBBIX OpraHW3Max H
MUHEpaIH3aIlii B pPe3yJIbTaTe Pa3JIOKEHUSI OTMEPIINX OpraHU3MOB. bronorndyeckue
ITUKJTBI 00YCIIOBJICHBI KU3HEICATCILHOCTBIO OPTaHU3MOB: UX MUTAHUEM, ITHIIECBHIMU
CBSI3SIMH, POCTOM, pa3MHOKXCHHEM, JIBIDKCHHEM, CMEPTBhIO, Pa3jIoKCHUEM,
MuHepanu3anuend. Ha maHHbIi KpyroBOPOT pacxoiyercs O4eHb Majoe KOJMYECTBO
sHeprun ConHua (MeHsblle ofHoro mnpoieHTa). OH COCTOUT U3 KPYroBOPOTOB



yriaepoja, kuciuopoaa, pocdopa, azota, cepsl u ap. Takum 00pa3omM, Bce XUMUUYECKHE
AJIEMEHTHl YYacTBYIOT KakK B OOJIBIIIOM, TaK W MajioM KpPYroBOPOTE BEIIIECTB,
nepeMeniasich U3 a0MOTHYECKOUM CPEIbl B )KUBBIC OPTaHU3MBI 1 00paTHO, 00pa3ys TeM
CaMbIM OMOT€OXUMHUYECKHUE ITUKIIBI.

Bonpocs! u 3a1aHus:

ba3oBblli ypOBEHB

1. Yto Takoe KpyroBOpOT BEIIECTB?

2. Yem oTimuaercs 0OJIBIION U MaJbIii KPYTOBOPOTHI BEIIECTB?

3. OxapakrtepusyiiTe OOJbIION (I€OJOTMYECKUM WM aOMOTUYECKHI) KpyroBOPOT
BEILIECTB — BOJIBI, yriepoaa, pocdopa.

4. OxapakrepusyiTe Maiblii (OMOr€OXUMUYECKUM, OMOTUYECKUM, OMOJIOrMYECKUil)
KPYTOBOPOT BEIIECTB — yIJIepoja, a3oTa, hocdopa, cepsl.

5. Kak BiusietT yenoBek Ha OMOTeOXUMUYECKUN KPyrOBOPOT?

Cnmcok JimTeparypbl, peKOMeHAyeMblil K HCIO0JIb30BAHNIO 110 JAHHOM Teme
OcHoBHasi JiMTeparypa:

1. Kopo6kun, B. U. Oxonorus : [yuebnuk] nmns By3os / B. M. KopoOkun, JI. B. [lepenensckuid. -
13-e uzn. - PoctoB H//] : ®denukc, 2004. - 602 c. - (Bricmiee oopazoBanue). - bubmmorp.: c. 602.
2. Opnos J[.C. Dkosorus u oxpaHa Onocdepsl Mpyu XUMHYECKOM 3arpsi3sHEHUU: Y 4eOHOe mocooue

s By30B/ JI.LK.CanoBaukoBa,1.H.JIo3anoBckas. - 2-e, mepepad. u gor. - M.:Beicir. mkona,2002. -
334 c.: un. - 320-322
JlonoTHUTE/ILHASI JIUTEpPATypa:

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

2 bpatunkosa, U. I'. ®U3uK0-XUMHUYIECKHE OCHOBBI MHKCHEPHOU IKOJIOTHH :ydeOHoe ocoowne / U.
I'. BparuukoBa. — M. : Poccuiickuii ynuBepcuTeT Apy>k0bI HaposoB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNurepHer-pecypcnl:
1 http://window.edu.ru/ — eamHOe OKHO J0OCTymHa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuteTckas OHOINOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajaor acCOIUAINU dJIEKTPOHHBIX OMOIMOTEK
yueOHBbIX 3aBefieHni u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OtkpeiToe 00pa3oBaHue

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHIaMEeHTATbHbBIC TPOOIEMBI
OIICHKH COCTOSTHHS 9KOCHCTEM M DKOJIOTHUECKOTO HOPMHUPOBAHUS

TEMA 2. OCHOBBI TPUKJIAJTHOM DKOJIOIUA
IIpakTHyeckoe 3aHsITHE 5. AHTPONOreHHOeE 3arpsi3HeHue Onocdepnl.
IHonsiTue n KIaccupukanus 3arpa3HeHNd OKpy:kaiel cpeabl. Oo0mas
XapaKTepPUCTHKA HCTOYHUKOB 3arpsi3HeHU sl


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

Ienp 3anHsaTHsA: PaccMOTpeTh BO3MOJKHBIE BHJBI 3arpsA3HEHUNM M UX
BO3/JCHCTBHE HA )KUBON OPTaHU3M.

3HaHua " YMEHus, npnoﬁpeTaeMble CTYACHTOM B p€E3yjJabTaTeC 0CBOCHUA
TEMBbI

3HaTh. OCHOBBI CAMOOPTaHU3ALMHU U CaMOOOPa30BaHNS; OCHOBHBIE METObI 3aLIUTHI
IIPOU3BOJICTBEHHOTO IIEPCOHANA U HACEJIEHUS OT BO3MOKHBIX IOCIIEICTBUI aBapui;
OCHOBBI ITPOBEJICHUSI MEPOIIPUATUN IO COOJIIOIEHUE SKOJIOTUUECKON O€30MaCHOCTH
IPOBOJAUMBIX paboT
YMeTh: caMOCTOSITENILHO CTPOUTH IPOLIECC OBJIAI€HUS HH(OpMaluel, 0TOOpaHHOH U
CTPYKTYpPUPOBAHHOM JIJIs1 BBIIIOJIHEHUS TPO(ECCUOHATIBHOM JEATENIbHOCTH;
UCII0JIb30BaTh OCHOBHBIE METObI 3aIUTHI IIPOU3BOACTBEHHOTI'O IIEPCOHAIA U
HAaceJIEHUSI OT BO3MOJKHBIX IMOCJIEACTBUI aBapHil; KOHTPOJIUPOBATH COOIIOACHHUE
AKOJIOTUYECKOI 0€30MMaCHOCTH TPOBOJUMBIX paboT

HaumenoBanue (popmupyeMbIX KOMIIETCHIMH

Nupekc dopMynupoBKa:
OK-7 CIIOCOOHOCTBIO K CaMOOpTaHU3AIMK U CaMO0OPa30BAHUIO
OK-9 TOTOBHOCTBIO MOJIL30BATHCSI OCHOBHBIMH METOIAaMHU 3aIUTHI

MPOM3BOJCTBEHHOTO NIEPCOHANIA U HACEJICHUS OT BO3MOKHBIX
MOCJICJICTBU aBapuid, KatracTpod, CTUXUUHBIX O€JICTBUN

[IK -14 YMEHUEM MTPOBOUTH MEPOTIPHUATHS TT0 MPODHUITAKTUKE
MPOU3BOJICTBEHHOTO TPaBMaTHU3Ma U MPO(PEeCCHOHATBHBIX
3a00JIeBaHUH, KOHTPOJIMPOBATH COOJIIOICHUE IKOJIOTUIECKOM
0€30MacHOCTH MPOBOIUMBIX paboOT

Herpanamust 6uocdepsl SIBIASETCS OJHUM U3 OTPHUIATEIBHBIX MOCIEICTBUI
XO3MCTBEHHOMN AEATEIBHOCTU YeNOBEKA. [[pOMBIIIIEHHOE U CETBCKOXO35MCTBEHHOE
MPOU3BOJICTBA  OOYCJIOBJIMBAIOT HWHTEHCHMBHOE  aHTPOIOIEHHOE  3arpsi3HCHHE
MIPUPOJTHOM CPEJBI, KOTOPOE OTPAXKAETCS HA COCTOSHUW MOMYJANUN PACTEHUH M
JKMUBOTHBIX, A TaKKE€ Ha COCTOSSHMM 3JI0pOBbs JIrOJIel. MHOrme BeEIIeCTBa,
3arpsI3HAIONINE OKPYKAIOIIYIO Cpefy, 001anaoT 0coObIMU (hopMaMu TIOPaXkKaroIIero
NEUCTBUSL -  TEPATOr€HHBIM, HWMMYHOJCTPECCUBHBIM, AMOPHUOTOKCHYECKUM,
KAHIIEPOTEHHBIM M MYTareHHbIM. B CBS3U ¢ 3TUM OJHOU M3 LIEHTPAIBHBIX MPOOIJIEM
DKOJIOTMM SIBJISIETCS OIEHKAa M PEeryJUpOBaHHE YPOBHEW pa3IMYHBIX BHJIOB
3arpsi3HEHUM Ha OKPYXKaAKOUIyto cpeibl. IMEHHO MO3TOMY TEMa BEChbMa AKTYyaJIbHA.

Teoperuueckasi 4acTh
3aepsazHenue — NPUBHECEHUE B KAKYIO-JIMOO SKOCUCTEMY, HE CBOMCTBEHHBIX €i
KUBBIX WJIM HEXKHBBIX KOMIIOHEHTOB, (DM3WYECKUX WJIU CTPYKTYPHBIX H3MEHECHHH,
HapyWAOUX WIA MPEpbIBAIOIIMX MPOIECChl KPYroBOpoTa M OOMEHa BEIECTB,



OPUBOJAIINE K CHHKEHHIO MPOAYKTHMBHOCTH WJIM PA3PYLICHUIO 0 3KOJIOTMYECKON
CUCTEMBI.

[To mpoMCXOKAEHUIO BBIAEHSIOT:

— €CTECTBEHHOE 3arpsi3HEHHE, BO3HUKILIEE B peE3yJbTaTe MNPHUPOIHBIX

IPOLIECCOB (JIECHBIX TOKAapOB, M3BEP)KEHUSI BYJIKAHOB, BBIBETPUBAHUS U TIp.), 0e3
BJIUSIHUS YEJIOBEKA,;

— aHTPOINOrEHHOE 3arps3HeHHE, SBIIAIONICECS pe3yJIbTaTOM JEATEIbHOCTH
YeJI0BEeKa, MHOT/A 10 MacTabaM BO3AEHCTBUS IPEBOCXOASAIIEE €CTECTBEHHOE.

[To macmTabamM W pacpOCTPAHECHUIO 3arpsI3HCHUE MOXET OBITh JIOKAJIHHBIM
(MECTHBIM), PETHOHAJIBHBIM U TJ100AJIbHBIM.

ITo Bugam 3arpsi3HEHHI BBIJICIISIOT:

— UHTPEUEHTHOE (XMMHUYECKOE);

— mapameTpudeckoe (hru3udeckoe);

— OuoreHeTnyeckoe (OMOJIOTUUECKOE) 3arpsI3HEHHUE;

— CTalMaJbHO-ECTPYKIIMOHHOE  3arpsi3HCHHWE,  MPEACTABIAIONIEEe  COOOM
HM3MEHEHHUE JIaHMAa(TOB M YKOCUCTEM B MPOLIECCE TMPHUPOIOTIOIb30BAHMUS.

1. Xumuueckoe (unepeouenmmoe) 3azpsazHeHue — MIPUBHECEHUE B OKPYKAIOIIYIO
Cpelly BEIIECTB, HECBOMCTBEHHBIX €Wl IO CBOEMY XHUMHUYECKOMY COCTaBy WIIU
MPHUCYTCTBYIOIIMX B HEM B OYEHb OOJBIINX KOJINYECTBAX.

2. Quzuueckoe (napamempuieckoe) 3azcpsa3HeHue — N3MEHEHNE €CTECTBEHHOTO
¢usnueckoro coctosiHus cpenbl. OHO BKIIIOYAET: TEIJIOBOE (TEPMaIbHOE); IIyMOBOE
(BUOpaIMOHHOE); CBETOBOE; PaIMOAKTUBHOE; DJIEKTPOMArHUTHOE.

2. bBuonocuueckoe 3acpsA3HeHue — OSTO TIPUBHECEHHWE B DKOCHCTEMBI HE
CBOMCTBEHHBIX (UYXKIbIX) UM IKUBOTHBIX (300M€HHOE 3arpsi3HEHUE), PACTEHUN
(¢puToreHHoe) u MUKpOOPTaHU3MOB (MOKPOOOTEHHOE).

1. Ucmounuxu 3azpsaznenus ammocgepul.

3acpsazuenue ammocgeproco 6030yxa — 3TO HU3MEHEHUE €ro cocTraBa U
CBOMCTB, KOTOpOE OKa3bIBaeT HEOJArONPUATHOE BO3/ACHCTBUE HA 310POBbE YEIOBEKA,
’KUBOTHBIX, PACTEHUIN U SKOCUCTEM B LIETIOM.

HcTouHUKY 3arpsi3HEHHS BO3/1yXa UMEIOT CIIEYIOIIYIO KIaCCU(PUKALIUIO:

1. ITo Ha3HayeHuro:

— TEXHOJIOTMYECKUE — COJEpPIKalllMe XBOCTOBBIE T'a3bl MOCIE YJIaBIMBAaHUSA Ha
pEeKyIepalMoHHbIX, a0COPOIIMOHHBIX, aJCOPOIMOHHBIX W JIPYTUX YCTaHOBKax, a
TaKk)Ke MPOAYBOYHBIC Ta3bl M3 allaparoB, YCTPOHUCTB M YCTAHOBOK (AT ITHX
BbIOPOCOB XapaKTEePHBI BHICOKHE KOHIIEHTPAIIMN BPEIHBIX BEIECTB U Majible 00BEMBI
YAAISIEMOr0 BO3/yXa);

— BEHTWISILIUOHHBIE BBIOPOCHI — MPEIACTABIAIOT COOON MECTHBIE OTCOCHI OT
00opy1oBaHus U 00IIEOOMEHHYIO BBITSIKKY.

2. ITo MecTy pacnoyioKeHU:

— HE3aTEHEHHbIE WJIM BBICOKME — HAXOJAIIUEcs B 30HE HeAe(hOPMHUPOBAHHOTO
BETPOBOTO MOTOKa (BBICOKME TpPyObl, TOUEYHbIE MCTOYHUKH, YyJAJSIOIINE



3arpsi3HEHMs] Ha BBICOTY, MPEBBIIAIONIYIO B 2,5 pa3a BBICOTY MPOU3BOJCTBEHHOIO
31aHUS);

— 3aTEHEHHbIE WM HU3KHE — PACIOJIOKEHHbIE HA BBICOTE B 2,5 pa3a MEHbIIE
BBICOTBI TPOU3BOICTBEHHOTO 31aHUS;

— Ha3eMHbIE — HaxOIAIlIMecs BOJM3H 3€MHOW MOBEPXHOCTU (OTKPBITO
PaCIOJIOKEHHOE TEXHOJIOTHYEeCKoe O000pYyJ0BaHUE, KOJOIbI, MPOU3BOACTBEHHBIC
KaHaJIM3aluKi, TPOJIUTHIE TOKCUYHBIC BEIECTBA, OTKPBITO XPAHAIIUECS OTXO/IbI
IIPOU3BOICTBA).

3. ITo reomeTpudeckoi popme:

— TOYeYHbIE (IIaXThI, TPYOBI, KPHIIITHBIC BEHTHIATOPHI);

— JUHEWHbIE (OTKPBITHIE OKHA, a’palMoHHbIe (OHApH, OJIM3KO pa3MeElleHHbIC
BBITSKHBIC IAXTHI U (haKeJIbl).

4. ITo pexxumy pabOTHI:

— HENPEPBIBHOTO JIEHCTBUS;

— IEPUOANYECKOTO JICHCTBUS,

— MTHOBEHHBIE — BBIOPOCHI, IPU KOTOPBIX 3arpsA3HEHUE PACIPOCTPaHIETCS 3a
JOJIM CEKYHZIbl TMOPOM Ha 3HAYUTENbHYIO BBICOTY (IIPOUCXOAAT NPH B3PBIBHBIX
paboTax ¥ aBapUIHBIX CUTYaIIUIX).

— 3aJIMOBbBIE — BBIOPOCHI, MPU KOTOPBIX 32 KOPOTKUN MPOMEKYTOK BPEMEHU B
BO3/yX MOCTYIAaeT O0JbIIOE KOJIUYECTBO BPEIHBIX BELIECTB (BOZMOXKHBI IIPU aBapHsIX
U CKUTAHUHM OBICTPOTOPSIIKUX OTXOJOB MPOM3BOJCTBA HA CIEIUATIBHBIX IUIOMIAIKaX
JUTISL UX YHUUTOXKEHUS).

5. [1o manbHOCTH pacpOCTPaHEHUS:

— BHYTPUIUIOIIAOYHbIE — MPOUCXOJAT, KOT/Ia 3arps3HEHUs, BbIOpAachIBaeMble
B BO3YIUHBII OacceilH, 00pa3yloT BBICOKME KOHILIEHTPALMU TOJIbKO HAa TEPPUTOPUU
IIPOMBIIIVICHHOM TUTOIIAIKH, a 3arPSA3HEHUN B )KHIIBIX palloHaX HE MPOUCXOAUT (s
JAHHBIX BBIOPOCOB TMPEIyCMATPUBAIOT CAHUTAPHO-3AIIUTHYIO 30HY OOJIBIIUX
pa3MepoB);

— BHEIUIONIAJOYHbIE — TMPOUCXOMAAT, KOIrAa 3arpsA3HEHUs NOTEHIUAIbHO
CHOCOOHBI CO37]aBaTh BBICOKME KOHIIEHTPALlMM Ha TEPPUTOPUHM KUJIOTO pailoHa
(nopsinka ITJIK nst Bo3ayxa HaceaeHHBIX TyHKTOB).

2. Ucmounuku 3azpsaznuenus cuopocgepbi.

3acpsasnenue 600oemo — 3TO CHIDKEHHME WX (QYHKUuMHA B Ounochepe u
AKOJIOTUYECKOTO 3HAYEHUS B pe3yibTaTe MOCTYIUICHUS B HUX BPEJIHBIX BEILIECTB.

Cmounble 600bl — 3TO BOJBI, OTBOJIMMBIC MOCJIE€ UCHOIB30BaHUSA B OBLITOBOM U
ITPOU3BOICTBEHHOM JIEATEIBHOCTH YEJIOBEKA.

PaccmoTpum 6osee moapoOHO UCTOYHUKH 3arpsI3HEHHS BOJHOTO OacceiiHa.

1. AtmochepHbIe BOIBI

2. I'opoackue CTOYHbBIEC BOJIBI

3. CenbCKOX0351ICTBEHHBIE BOJIBI

4. ITpOMBIIIJIEHHBIE CTOYHBIE BOJIbI
3. Ucmounuxu 3azpsaszneHus aumocgepul.
Hcrounnkamu 3arpsi3HeHUs! TIUTOCHEPHI SABISIOTCS:



1. bblTOBbIE mpennpusitds M JAoMa. 3AeCh B KadyecTBE 3arps3HUTENEH
BBICTYNAeT OBITOBOW MYyCOp, MyCOp Mara3vHOB, OOJIBHHUL, IPEIMETHI JOMAIIHETO
obonxona;

2. Cenbckoe xo3diicTBO. B KadecTBe  3arpsA3HUTENEH  BBICTYNAIOT
AIOXUMHKATBI, OTXO/Ibl )KUBOTHOBOJICTBA U CEJIbCKOXO3IMCTBEHHOM MPOYKIIHH;

3. Temnosnepretuka. Kpome o06pazoBaHusi OOJBIIOTO KOJWYECTBA IIJIaMa H
30716, TPU CXKUTAHUA KaMEHHOTO VIJS BBIACISIOTCS B aTMocdepy caxa,
HECTOpPEBILINE 4YacCTULbI, OKCHABI CEpbl, KOTOPBHIE IOCTEIIEHHO OCAXJAKTCA Ha
MOBEPXHOCTh MIOYBBI;

4. Tpaucnoprt. Ilpu pabore nBurarenss BHYTPEHHETO CrOpaHHsi OOpa3yroTCs
OKCHJIBl a30Ta, CBUHEL, YIJIEBOJOPOJABI U IPYTH€ BEUIECTBA, KOTOPBIE OCENAIOT HA
NOBEPXHOCTh IOYBHl WJIM IIOTJIOIIAIOTCS PAaCTEHUsAMH. A TIOCIIE PACTEHM, B
pe3ynbTaTe KpyroBopoTa, IO MHILEBOM LENH 3arps3HSAIOIME BEIIECTBA MOAJA0T B
IIOYBY;

5. IlpoMblnuleHHBIE NPEANPUATHSA. 3arpsA3HEHUs IIOYBBI IPOMCXOAUT B
OOJbIIEH CTENEHW OT NPEINPUATHNA METALTYprud (CONMM IBETHBIX U TKEIbBIX
METAJJIOB), MAIIMHOCTPOCHUS (LMAHUIBI, COCAMHEHHUS MBIIIbIKA, OCepUILIus),
MIPOU3BOJICTBO MJ1acTMAaCC (6enzou, dbenon), LEJUTIOJI03HO-0yMaXKHOM
MPOMBIIUIEHHOCTH ((PE€HOJIbI, METAHOJI, CKUTIUAD).

Bomnpocel 1 3a1aHus:

ba3oBrIi1 ypoBEHb

1. UYro Takoe aHTPOIIOT€HHOE BO3/IEUCTBHE?

2. TlpuBenute KiIaccuPpUKaIUIO AHTPOOTEHHOTO BO3/IEHCTBHSI.

3. Yto Takoe 3arps3HeHUE?

4. TlpuBemute kinaccudukanuio 3arpszHeHud. OxapakTepu3ylWTe KaKIblil BHUJ
3arpsi3HEHUN.

5. OxapakTepu3yiTe UCTOUYHUKH 3arpA3HEHUsI aTMOC(EPHI.

6. OxapakTepu3yiiTe ICTOUHUKHU 3arpsI3HEHUS TUAPOCHEPHI.

7. OxapakTepu3yiTe UICTOYHUKH 3arps3HEHUS JIUTOCHEPHI.

[loBBIIEHHBIN YPOBEHB
1. CoctaBUTh OJIOK-CXEMY, OTPAKAIOLIYIO KIacCU(UKAIHUIO 3aTPA3HEHUN.

Cnucok Jureparypbl, peKOMEHAyeMblil K UCIIOJIb30BAHUIO 110 JAHHOH Teme
OcHoBHas iMTEpaTypa:

1. KopoOkwuHn, B. 1. Dkomnorus : [yaeonuk] mis By3oB / B. . Kopobkuw, JI. B. [Tepenensckuii. -
13-e uzn. - PoctoB H//] : ®denukc, 2004. - 602 c. - (Bvicuiee obpazoBanue). - bubmuorp.: c. 602.
2. Opinos JI.C. Dxonorust u oxpaHa Ouochepsl Npu XUMHUUECKOM 3arps3HeHUH: Y4yeOHoe mocodue

s By30B/ JI.LK.CanoBuukoBa,1.H.Jlo3anoBcKkas. - 2-e, mepepab. u gor. - M.:Beicr. mkona,2002. -
334 c.: mn. - 320-322
JdomosHuTeIbHAS JIUTEpATYypa:

1 CrenanoBckux, A. C. Obmias sxonorus : yaeOHuk i By30B / A. C. CrenaHoBckux. — M. :
IOHUTU-TAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.



2 bpatunkoBa, U. I'. DU3UK0O-XUMHUYECKHE OCHOBBI MHXCHEPHOU IKOJIOTHH :yueOHoe ocoowme / .
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcHUTET npyx0bl Hapoaos, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNHTepHET-pecypehbl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam

2 http://biblioclub.ru/ — 3BC «YHuBepcuteTcKast OHOIHOTEKA OHIIAHHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTajaor acCOIUAIMN JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefeHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OtkpeiToe 00pa3oBaHue

6 http://ecograde.bio.msu.ru — Mupopmaimonnas cucrema «OyHIaMeHTaIbHbBIC TPOOIEMbI
OLICHKU COCTOSTHHSI 9KOCHCTEM U SKOJIOTHUECKOTO HOPMHUPOBAHHUS

IIpakTnyeckoe 3ansTHE 6. AHTPONOreHHOE 3arpsi3HeHne Ouocdepsl.
OcCHOBHBbIC HCTOYHHMKH 3arpsi3HeHus1 Ouocgepsnl. I'y100a1bHbBIE IPOOIEMBI
IKOJIOTUH

Heap 3aHaTHA. PaccMOTpETp OCHOBHBIE HCTOYHUKHM 3arpsA3HEHHM M UX
BO3JCIICTBE Ha JKUBOM OpraHU3M, OCHOBHbBIE TIJIOOAJIbHBIE SKOJOTHMUECKHE
IpoOJIEMbl U MEPOIIPUSTHS 110 BO3MOKHOMY CHI)KEHHUIO 3arpsi3HEHUN IPUPOIBL.

3HaHUA U yMeHNs, IPUoOOpeTaeMble CTYJA€HTOM B pe3yJibTaTe 0CBOCHHS
TeMBbI

3HaTh: OCHOBBI CAMOOPTIaHU3ALMU U CaMOOOPa30BaHUsI; OCHOBHBIE METO/IbI 3AILUThI
MIPOU3BOICTBEHHOT'0 TIEPCOHAJIA U HACEJIEHUS OT BO3MOXKHBIX MOCIEACTBUI aBapuil;
OCHOBBI TPOBEICHUSI MEPONIPUITHI MO COOJIIOIEHHE IKOJOTUYECKON O€301TaCHOCTH
MIPOBOJIUMBIX padoOT
YMeTh: caMOCTOSITENIBHO CTPOUTD MPOIIECC OBJIAJIEHUs MH(OpMaluel, 0TOOpaHHON U
CTPYKTYPUPOBAHHOM ISl BBIMOJIHEHUS TPO(HECCUOHATIBHOM 1eATEbHOCTH;
UCII0JIb30BaTh OCHOBHBIE METO/IbI 3aLUThI IPOU3BOACTBEHHOTO IIEPCOHANA U
HACEJICHUSI OT BO3MOXKHBIX ITOCJIEICTBUI aBapuii; KOHTPOJIUPOBATH COOIIOIEHNE
AKOJIOTUYECKOM 06€30MacHOCTH MTPOBOUMBIX paboT

HaumeHnoBanue (opmMupyemMbiXx KOMIIETEHIUM

Nunekc dopMynupoBKa:
OK-7 CIIOCOOHOCTHIO K CAaMOOPraHU3aIliy U CaMO0OpPa30BaAHUIO
OK-9 TOTOBHOCTBIO MOJIb30BATHCS OCHOBHBIMU METOJAAMM 3alllUThI

MPOU3BOICTBEHHOI'O MEPCOHaa U HACEJIEHUS OT BO3MOYKHBIX
MOCJIEJICTBUI aBapuid, KaTacTpod, CTUXUUHBIX O€CTBUN

[1IK -14 YMEHUEM MPOBOJUTH MEPOTIPHUATHUS MO MPOPUITAKTUKE
IPOM3BOJCTBEHHOI'O TpaBMaTU3Ma U Mpo(eccroHaIbHbIX
3a00JIeBaHUH, KOHTPOJIUPOBATH COOIIOICHHE DKOJIOTUYECKOM



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

0€30MacHOCTH MPOBOJUMBIX padOT

Herpanamust 6uocepbl SIBISETCS OJHUM M3 OTPULATEIBHBIX MOCIEACTBUMN
XO035IUCTBEHHOM JIESITEIbBHOCTU YeNioBeKa. [IpOMBINIIIEHHOE U CeNTbCKOXO03iCTBEHHOE
NPOU3BOJACTBA  OOYCIIOBIMBAIOT HMHTEHCUBHOE  AHTPOINOTEHHOE  3arpsi3HEHUE
MPUPOTHON CPEJIbI, KOTOPOE OTPAX]AETCS HAa COCTOSHUU TOMYJSAIUA PACTCHUU H
JKABOTHBIX, a TaKXe Ha COCTOSHHM 3J0pOBbs JoAcH. MHOrme BelIeCTBa,
3arpsA3HAIONIME OKPYKAIOUIYIO Cpeay, 001aaatoT 0coObIMU (popMaMu MOPaKarollero
JNEUCTBUSA -  TEPATOreHHBIM, HWMMYHOJICTIPECCUBHBIM, AMOPHOTOKCUYECKHM,
KaHIIEPOT€HHBIM U MyTareHHbIM. B CBS3U € ATUM OJHON W3 IEHTPAIBHBIX MPOOJIEM
DKOJIOTUU SIBJSIETCS. OILIEHKAa W PEryJMpOBaHUE YPOBHEW pa3IUYHBIX BHJIOB
3arpsi3HEHHUI Ha OKPYKAIOMIYIO cpefibl. IMEHHO mMO3TOMYy TeMa BeChMa aKTyaJIbHa.

Teopernueckast 4acThb

PaccmoTpu Gosiee mOApOOHO Ka)blii MCTOYHUK 3arpsi3HEHUS] OKpYXKaroIllei
Cpelbl.

1. TopHomoObIBawmasi  NPOMBINLIEHHOCTb.  [IpakTnuecku  Bce
MUHEPAIbHBIE PECYpChl OTHOCITCS K HEBO30OHOBUMBIM M COBPEMEHHOM
MIPOMBIIICHHOCThIO HCIMOJB3YIOTCA HE TMOJHOCThIO. B OOJBIIMHCTBE CTpaH
OCTaeTcsl B HEJ[pax WK BblOpackiBaeTcsi B OTBabI 12-15% pya 4epHBIX U IIBETHBIX
MeTalioB. Tak Ha3pIBaeMbI€ MJIAHOBBIE TOTEPU KAMEHHOTO YTJisi COCTaBIAIOT 45%,
Heptn — 56%. Ilpum pa3paboTke MOJIMMETAIUIMYECKUX Py M3 HUX, OOBIYHO,
U3BJIEKAIOTCA OJMH-IBA METalla, a OCTAJIbHBIE COIMYTCTBYIOIIME METAJLIBI
BBIOPACBIBAIOTCS BMECTE C BMEIIAOIIeH mopoaoi. [Ipu 1o0brue KamuiHBIX cojieh H
citoibl B oTBajniax ocraercst 740 80% chIpbsi.

2. Tensiodnepreruka. VMctounnkamu OONBIIOTO KOJUYECTBA aTMOC(EpPHBIX
BBEIOPOCOB U TBEpABIX OTXOJI0B B TEIUJIODHEPTeTUKE  SIBJISIFOTCS
TEIJIOAJIEKTPOCTAHIIMU, MPOMBIIIJICHHBIE U KOMMYHaJIbHbIC MPEANpUsITHs, padoTa
KOTOPBIX HEMOCPEACTBEHHO CBs3aHAa CO CXKUraHuem ToriuBa. (OCHOBHBIMU
HMCTOYHUKAMU SHEPrUM B HACTOsIIEe BpeMsl M Ha OJvkaiiiiee Oyayliee ocTaercs
OpraHuyYecKoe TOIUIMBO — YroJyib, HE()Th, MPUPOAHBIN Ta3, ApeBecHHA U TOpQ.
TenmoBble AJIEKTPOCTAHIIMM BBHIOpPAChIBAIOT B aTMOc(hepy IbIM, 0O0pa3yIOIIUIACs B
pe3yabTaTe C)KUTaHUs TBEPAOTO WU KUAKOTO TOIJIMBA.

3. ATOMHasi NPOMBIILJIEHHOCTh. ICTOUHUKN 3arpsi3HEHHs] aTMoc]epbl
TOKCHUYHBIMHM BEIIECTBAMU HA aTOMHBIX eKTpocTaHIUAX (ADC) —paanoaKkTUBHBII
1o/, paIiOaKTUBHBIC MHEPTHBIE Ta3bl U a3PO30JIH.

4. Merta/uryprudeckasi NMPOMBIILUIEHHOCTb. OQHO W3 MEPBBIX MECT IO
o0beMy 3arps3HeHUM, BBIOpachiBaeMbIX B Ouochepy, sSBIsSETCS YepHasl U I[BETHAs
METaJLTyprus, MeTasIo00padaThIBarOIIasi IPOMBIILICHHOCTD.

5. Xumnueckasi npoMbIILIeHHOCTh. K 3T0# oTpaciu oTHOCHUTCS OoJbIlast
rpynmna npeanpustaid. CocTaB MPOMBIIIJIEHHBIX BBIOPOCOB OT MPEANPUSTHI
XUMUYECKON MPOMBIIIJICHHOCTH Pa3HO00pa3eH U TOKCu4eH. K HUM MOKHO OTHECTH:
OKCHJ| yIJepoia, OKCHJAbl a30Ta, CEPHUCTbIE COEIMHEHMS (IIMOKCHU]l CEpBbl,
CEPOBOJIOPO/, CEPOYTIEPO]), OPTaHUYECKUE PACTBOPUTENIM, AMUHBI, albJACTUIBI,



XJIOp U €ro MpOU3BOAHbBIE, [IMAHOBOAOPOA, (PTOpuIsl, coenunenus pocdopa, pTyTh
U Jp.

6. HedrenooniBarouas, HedrenepepadarsiBaoiiasi 4 HeprexuMuyecKas
NPOMBIIIEHHOCTb.

XapakTepHbIMU 3arps3HAIOIMMHA BEIIECTBAMHU, OOPa3yrOUMMUCS B MPOLECCE
n00brYr HePTH, SBJISIOTCS YTICBOJOPOJIBI U OKCHIT yIiepoa. 3HaYNTEIbHAS 9acTh
3arpsi3HEHUI TIOCTYMaeT B BO3AYUIHBIA OacCeilH Mpu CXKUTaHWU HE(TAHOTO ras3a B
dakenax. Ha HedTenepepadaThIBAIOIIUX MPEINPUITUIX OCHOBHBIMU
3arpsiI3HSIIONIMMU ~ BEIIECTBAMHU, BbIOpAachIBa€MbIMH B  BO3YIIHBIA Oacceii,
SABJISIFOTCSL YTJIEBOJOPOJABI U JIETYYHME OPraHUYECKUE COEAUHEHUSI, JUOKCHUJl CEpHI,
OKCHJ| yriepoja, okcuabl a3ora. CepHas KHUCJIOTa, HCIOJb3yemass B OOJBIIMX
KOJINYECTBAaX B HEPTEXUMHUHU, — OJUH W3 HamOojee BPEAHBIX I OKpY)Karolleu
cpenpl 0TX0/10B HedrenepepaboTku. Perenepaiusi oTpabOTaHHON CEpHOM KHCIIOTHI
TEXHOJIOTMUECKH OYEHb CII0O)KHA U OOXOAUTCA JOPOTO, YEM IMOJIYyYEHHE YHUCTOU
cepHOI KUCIIOTHI. [103TOMY CEpHOKHUCIOTHBIE OTXO/IbI OOBIYHO CJIUBAIOTCS B OBpar,
rOpHBIE BBIPAOOTKHU, a Tpu ManbiXx KoHmeHTpanusx H»SO., — B peku, oTpaBiss u
3arpsi3Hsis MOYBbI U MOBEPXHOCTHBIE BOJBI. Y TUIIM3ALUs CEPHOKUCIOTHBIX OTXO/I0B
— CJIO’KHAs XO3sIMCTBEHHAs MpobJiema.

8. CelbCKOX03CTBEHHOE 3arPsAA3HEHHE.

OCHOBHBIMM HMCTOYHMKAMH 3arpsi3HEHHUS OKpYKaroUled Cpellbl B CEIbCKOM
XO3SIIICTBE SIBISIOTCS MHUHEpaIbHbIC, OPraHUYECKHE YyIOOpEHUS U MECTULIHIBL.
IToMUMO 3TOro, BOJOEMBI 3arpsA3HSIOT CEIbCKOXO3AUCMBEHHbIE CMOKU — 3TO CTOKH
KUBOTHOBOJUECKUX KOMIUIEKCOB M CTOKHM, OOpa3yeMble TMpU BbIMBIBAaHUU
arpoOXMMUKAaTOB M MUHEPAIBHBIX YAOOpEHHUH 3a MpeAesibl MaxOTHOro Cjlos B
NOBEPXHOCTHbIE  BOABI.  JlII  >KMBOTHOBOJYECKMX  CTOKOB  XapaKTEPHO
OakTepuaibHOE U OPraHWYecKOe 3arps3HEHHE PpaCTUTEIBHOTO U KUBOTHOIO
IPOUCXOXKIECHNUS, & TAK)KE 3arpsi3HEHHE aMMHAYHbIMU COETMHEHHSIMU.

OT uCHONb30BaHUS MUHEPAIbHBIX W OPraHMYECKUX YJIOOpEHUH 3aBHCHUT
MPOJYKTUBHOCTh CEJIbCKOTO  XO35KCTBA. Munepanvruvle yoobpenus — 3TO
HEOpraHUYeCcKHe BeliecTBa (TJaBHBIM 00pa3oM COJIM), COAepIKallue HEOOXOAUMBbIE
JUTSl pACTEHUI AJIIEMEHTBI TUTAHUS.

9. IIpoMBINLICEHHOCTH CTPOMTENbHBIX MarepuajaoB. IIpousBoxacrsa
[EMEHTAa W CTPOUTENbHBIX MaTepHUAJIOB OTJIMYAIOTCS OOJBIIMM pazHOOOpa3zueM
atMoc(epHbIX  BbIOPOCOB. OCHOBHBIE  TEXHOJOTMYECKHE MPOIECCHl  ATHUX
MPOU3BOJACTB — W3MENIbUCHHUE, TEpPMHUYECKas o00paboTka moiaypaOpUKaToB W
MPOAYKTOB, KOTOPBIE COMPOBOXKIAIOTCA BHIOPOCOM OOJIBIIOTO KOJUYECTBA MBUIH U
B3BEIICHHBIX YAaCTHI] B BO3MYIIHbINA Oacceiin. Hampumep, npu mpousBojactBe 1 T
u3BecTH BhiaensieTcss 200 Kr mbUIM, a IpU NMOJIYYEHUU | T CTPOUTENBHOIO rurca —
140 kr meum.  OTxopsuue ras3bl MPOU3BOJACTBA CTPOUTENBHBIX MaTEpPHUaOB
coJiepaKaT OKCHUJIbI YIJIEpoa, CEphl, a30Ta, YrIE€BOAOPOIBI U JIp.

10. KommyHanbHOe XO03SMCTBO ropoaoB. KOMMyHaJIBHOE XO35IMCTBO
rOpOJIOB HECET B ce0€ KUAKUE OTXO/IbI (CO CTOUHBIMU BOJAAMM) U TBEP/IbIE.

llapnukosbiii  5¢)ghexm — sBIEHHE TOBBILIEHUS CPEIHEN TeMmepaTypbl
aTMocdepbl 3a CUET YBEJIMYEHUS KOHLIEHTpAllMM B HEW MapHUKOBBIX ra3oB. K



NAapHUKOBBIM Ta3aM OTHOCSTCS: BOJSHBIE Tapbl, YIJIEKUCTBIM Ta3 (IUOKCH]
yriaepojaa), MeTaH, OKCHbI a30Ta, 030H, ()PEOHHBI.

[TapHuKOBBIE Ta3bl, BEIOPOIIEHHBIE B aTMOC(EPY B pe3yIbTaTe aHTPOIOTCHHON
NeSTEIPHOCTH, 3aJCPXKUBAIOTCA B atMocdepe, TOTJIOMAT HHPPAKPACHOE
U3IyYeHUE W TEpeu3TydyaroT ero oOpaTHO B HIDKHUE ciion aTtMmocdepsl. Tak
MPOUCXOIUT TMOCTENEHHOE MOBBIIICHUE TemrepaTyphl. Yem OoJiblile MapHUKOBBIX
ra3oB, TeM CUJIbHee AeiCcTBYeT d3(DPeKT. YBennueHne KOHICHTPANA JaHHBIX Ta30B
MPUBOANUT K YBEIUYEHUIO Temneparypbl Ha 2-3 °C U K CEpbe3HOMY H3MEHEHUIO
METEOPOJIOTHYECKON U TUAPOJUHAMUYECKON 00CTaHOBKH OMOCHEPHI.

1.  O30HOBBIN cI0M — 3TO cyIoi aTMocdepbl (cTpatocdepsl) ¢ MOBBIIICHHBIM

cozepxkanueM o30Ha. O30H — aJIOTpoNHasE PopMa MOJIEKYJISIPHOTO KUCIOPOa, €ro
MOJIEKYyJla COCTOUT U3 Tpex artomoB kuciopona (Osz). O30 oOpasyercs B
cTparocdepe U3 KUCI0po/ia MO/ BO3JACHCTBHEM YIbTPadHuOIETOBOTO N3TyUEHUSI.

O30H NOrJIOUIAET KECTKOE (KOPOTKOBOJIHOBOE) YIIBTPA()HOIETOBOE U3TyUECHHE
Connua, mpegoxpaHssi >KMBbIE OPraHuW3Mbl OT €ro ryOUTEIbHOTO BO3IEHCTBU.
XKéctkuil ynbrpaduoner He crnocoOEH MPOHHUKATh IITyOOKO B TKAHU M IMO3TOMY
IIOpaXkaeT TOJBKO ITOBEPXHOCTHbIE opranel. OH pazpymaer [JHK wu npyrue
OpraHUYEeCKUE MOJIEKYJIbl, YTO MOXET BbI3BaTh PaK KOXKH, KaTapakTy, UMMYyHHbIE
3a00JIeBaHuUsl, OKOTU KOKHU, poroBullpl. llpennonaraercs kak ecTeCTBEHHOE, TaK U
AHTPOIIOT€HHOE IIPOUCXO0KJIECHUE «O30HOBBIX IBIP». AHTPONOT€HHOE BO3JECHCTBHE
CBSI3BIBAIOT C MOBBIIIEHHBIM COJIEpXKaHUEM XJI0pPTOpYriIepo1oB (PppeoHoB) — XDVY.

Kucnomuvimu 0o0dtcosimu Ha3bIBAIOT BCE BUABI METEOPOJOTHUYECKUX OCAJIKOB
(moxnp, cHer, rpaja, TyMaH, MHEW, JOXKIb CO CHErom), mokaszareiab pH KoTopsix
MEHbIIIE, YeM cpeHee 3HaueHue pH 1ok 1eBoil Bojabl, paBHOE 5,65.

B oTcyrcTBHM IOOBIX 3arpsi3HUTENEH NOKJEeBas BOJA MPEACTABISET COOOM
cnabokucielil pactBop U umeeT pH 5,65. DTo mpoucxoauT M3-3a TOTO, YTO TUOKCHU]T
yriepojia B3auMOJAEHCTBYET C A0xkAeBoil Boaou. Ilpum sTtom oOpasyercs ciabas
yroibHas kuciota (CO2 + HoO = HyCOs). B peanbHbIX yCIOBUSX MOKa3aTelb €€
KHCIIOTHOCTH B Pa3HBIX MECTAaX MOKET CUJIbHO OTIMYAThCS, YTO 3aBUCUT OT COCTaBa
razoB, cojepkammxcsi B armocdepe ONpenesieHHOW MECTHOCTH (OKCHJ CEephl,
OKCHJIbI a30Ta).

XUMHAYECKUM aHAJIN3 KUCIOTHBIX OCAJKOB IMOKAa3bIBAET NMPUCYTCTBUE CEPHOU
(H2SO4) u aszotnoit (HNO3) kucnor. Hanmmuwe B 3THX (opmynax cepsl M a3oTa
MOKa3bIBAET, UTO MpobieMa CBs3aHa C BEIOPOCAMU JaHHBIX 3JIEMEHTOB B BO3IYIIHBIN
OacceitH. TakuM 00pa3oM, KHCJIOTHBIE OCaJKH BO3HUKAIOT HW3-32 BBHIOPOCOB B
aTMochepy KHCIOTHBIX OKCUA0B (okcuabl cepbl (SO2 u SO3) u okcuasl azota (NOy)).

[TomuMo ri00ambHBIX TPOOJIeM aTMOCGhEphI CYIIECTBYIOT U APYTHE, O KOTOPHIX
CTOUT YIOMSIHYTb.

[IpoGnema aepuuuTa NPecHON BOMI.

VY4yeHble CcUMTAIOT, 4YTO JaHHas npodsiemMa CBs3HA C €€ Hepa3yMHbIM
npuMeHeHreM. (CelbCcKkoe XO3SMCTBO HCHOJB3yeT s cBoux Hyxn 70%,
noTpedIIsieMoi YeoBeKOM MpecHoM Bobl. [TomuMo Hero B GosbIIMX 00beMax BOIY
NOTPEOIISIET MPOMBIIIIIEHHOCTD.



— Jerpajainuys IIOYBEHHOTO TIOKpOBa U OMyCThIHMBaHUE. B pesynbrare
«arponpOMBIIIJICHHOT0» 3eMJIEAEHUSl MPOUCXOIUT Pa3pyLICHUE IUIOJOPOTHOIO COS
3eMJIH, T.€. TTOYBEHHAs 3po3usi (IMOYBBI PACTIAXUBAIOT HA OOJIBIINX TEPPUTOPHUSIX, a
TIJI0JIOPOJIHBIN CITOM CMBIBA€TCS BOJOM WIIM BBIIyBAa€TCSl BETPOM).

BcenenctBue pocta HaceneHHsS pacTyT MOTPEOHOCTH, YTO BEAET K MCTOIICHHIO
IPUPOJTHBIX PECYPCOB M MOBHIIICHUIO HATPY3KU Ha 6uochepy.

DHepreTuueckue mpoOJeMbl CBSI3aHBI C HCYEPHAEMOCTBIO HCKOIAEMOI0o
TorMBa (HedTh, Ta3, Yrojib) U OOJBIINM 3arps3HeHueM Ouocdepbl, CBI3aHHBIM CO
C)KMUTaHUEM TOIUTMBA. EAMHCTBEHHBIM BBIXOJOM M3 CIOKMBIIEH CHUTyallud BHAUTCS
WCIIOJIb30BaHNE AaJIbTEPHATUBHBIX HCTOYHUKOB HHEPrHUHM (COJNHEYHAs, BETPOBas,
THIPOSHEPTeTHKA, TeOTepMaIbHAS U AP.).

K opyxunio MaccoBOro YHHYTOXEHHsSI OTHOCAT XUMHUYECKOE, OMOJIOTUYECKOE U
anepHoe opyxwue. llpu HCMONB30BaHUM TOCIACAHETO TIOMUMO pajJHallid, B
BO3JYIIHBIA OacceiiH MOCTYNUT OrPOMHOE KOJUYECTBO a’pO30Jie, KOTOpBIC
HampaBsTCcsl B cTpaTocdepy. DTO MpUBENET K YMEHBIICHHIO MOTOKA COJHEYHBIX
Jy4yell K MOBEPXHOCTH 3€MJIM M IMOHWKEHHMIO TEMIIEpaTypbl BO3[AyXa Ha IUIAaHETE
(«anepHast 3umay). Takke, TakoW BHUJ BOWHBI MOXET MPHUBECTH K HACTYILJICHUIO
TEMHOTHI («sillepHasi HOYbY»), YTO M3MEHUT LHUPKYJSIHUIO BO3MyXa, NPUBEACT K
IpEeKpalIeHHIo nporecca GOTOCUHTE3A U T. 1.

Bonpocel u 3aganus
ba3oBblli ypOBEHB

1. Ilpusenure XapaKTEPUCTUKY METAJLTYPTUYECKOM, XUMHYECKOM,
He(dTenoObIBatOIIEH, He(TenepepabaTbIBaOIIEH U He(PTEXUMUYECKON
MIPOMBIIUIEHHOCTH, CEJIbCKOTO XO034iCTBa, TEIJIOIHEPIeTUKH, MPOMBIIIJIEHHOCTH
CTPOUTENBHBIX MATEPHUANIOB, TPAHCIOPTa, KOMMYHAJIBHOTO XO3SIMCTBAa  Kak
MCTOYHHUKOB 3arpsi3HeHUs OMochephl.

2. Uem 0OBACHSETCS BO3HUKHOBEHHE «IIAPHUKOBOTO 3(PQexTa» M Ka KOBBI €ro
HOCJIEICTBUS?

3. Tlouemy pazpymiaercs 030HOBBIN ci10it 3emin?

4. Kakue ¢axkTopsl BIMAIOT Ha 00pa3oBaHWE M pa3pylIeHHE 030HOBOTO JKpaHa
3emun?

5. W3 kakux MCTOYHUKOB MOMaAaroT B aTMocdhepy OKCUIBI Cephl U a30Ta?

6. Kak Ha3pIBaeTcs cMech bIMa, TYMaHa U IbUIN?

7. UYeM BbI3BaHBI KUCIOTHBIE JOXKINA?

8. B dem 3akmrouaercs npobiema aeduiuTa mpecHoi BoabI?

9. KakoBbl OCHOBHBIE IPUYUHBI JETPATAUU TTOUB?

I1oBBIIIEHHBIN YPOBEHD
1. Xapakrepuctuka ropHoao0bIBatOIIeH, HedTenepepadaThIBalOMEed U aTOMHOMN
MIPOMBIITUICHHOCTH, KaK UICTOYHUKOB 3arps3HeHus1 Onocdepsl.
2. CocTaBUTH 0JOK-CXEMY, OTPAXKAIOIIYIO KJIACCH(PHUKAIUIO 3arpSI3HEHH.



Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTEpaTypa:

1. Kopo6kus, B. U. Dxonorwus : [yueonuk] nns By3o / B. U. Kopobkun, JI. B. [lepenensckuid. -
13-e u3x. - PocroB u/]] : ®enukc, 2004. - 602 c. - (Briciiee o6pa3oBanue). - bubmmorp.: ¢. 602.
2. Opnos J[.C. Dxonorust u oxpaHa 6uochepbl Npu XUMUUYECKOM 3arpsi3sHEHUHU: Y4eOHOoe mocodune

st By30B/ JI.LK.CanoBaukoBa,l.H.JIozanoBcKas1. - 2-¢, mepepab. u pom. - M.:Beicir. mkosna,2002. -
334 c.: uin. - 320-322
JlonoJHUTe/ILHAA JTUTEpPAaTYypa:

1 CrenanoBckux, A. C. O6mas sxosorus : yaeOHuk /1u1st By30B / A. C. CtemaHoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 ¢c. — ISBN 5-238-00854-6.

2 bpatunkoBa, U. I'. ®U3uK0-XUMHUYECKHE OCHOBBI MHKCHEPHOU IKOJIOTHH :ydeOHoe ocoowme / U.
I'. BpatuukoBa. — M. : Poccuiickuii yauepcuter npyx0bl HapomoB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNuTepHeT-pecypcesl:
1 http://window.edu.ru/ — eauHOE OKHO IOCTYIAa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OUOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTajaor acCOIHAIMU JIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHui u opranuzanuiit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpeiToe 00pazoBaHue

6 http://ecograde.bio.msu.ru — Mupopmanmonnas cucrema «OyH1aMeHTaIbHBIE TPOOIEMBI

OLCHKU COCTOAHUA DKOCUCTEM U 3KOJIOTMYCCKOT0O HOPMUPOBAHU S

IIpakTnueckoe 3ansaTHe /. OCHOBBI IKOJIOTHY€CKOT0 HOPMUPOBAHUS.
OCHOBHBIC IOHATHS, ONIPEIeICHUS U CTPYKTYpPa CHCTEeMbl HOPMUPOBAHMS.
IIpeaenbHO JOMyCcTHMBbIE KOHIEHTPAIMH XUMHYECKUX 3arPSA3HAOIINX BelleCTB
B KOMIIOHeHTax 0nocepbl. Crioco0bl 0YMCTKH ra30BbIX BHIOPOCOB B
atMocgepy. Crioco0b1 09UCTKH BBIOPOCOB B ruapochepy. Cnocodbl 0UMCTKH
BbIOPOCOB B Jiutocdepy.

eab 3anaTHsA: PaCCMOTPETh OCHOBHBIE MOJIOKEHUSI U KPUTEPUHU, 3aJT0KCHHBIC
MpyU  HOPMHUPOBAHUHU 3arpsi3HEHUN OKPYXAIOMIEeH Cpelbl, a TakkKe OCOOCHHOCTU
HOPMUPOBAHUSI 3arpsi3HEHUN COCTAaBHBIX 4YacTed Ouocdepsl. Paccmotpets
BO3MO>KHBI€ BUJIbI 3arPA3HEHUN U UX BO3JICMCTBUE HA )KMBOW OPTaHU3M.

3HaHua u ymenus, npnoﬁpeTaeMLIe CTYJAC€HTOM B PE€3yJabTaTC 0CBOCHUSA
TEMbI


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

3HaTh: OCHOBBI CAMOOPTaHU3AIMU U CaMOOOPa30BaHUsI; OCHOBHBIE METO/IbI 3AIIUThI
ITPOU3BOJICTBEHHOI'O IIEPCOHAJIA ¥ HACEJICHHS OT BO3MOXKHBIX IOCIEICTBUM aBapuu;
OCHOBBI MIPOBEICHUSI MEPONIPUATUI TIO COOITIOIEHUE IKOJTOTUIECKON OE30MacHOCTH
MIPOBOAMMBIX PaboT
YMeTh: cCaMOCTOSITENNFHO CTPOUTH MPOIECC OBJIaieHUsI HH(pOpMaIueit, OTOOpaHHOH U
CTPYKTYpPUPOBAHHOM JIJIs1 BBIIOTHEHUS MTPO(HECCHOHATBHOM e TENbHOCTH;
HCIIOJIb30BaTh OCHOBHBIE METO/BI 3aLIMThI IPOU3BOJACTBEHHOTO IIEPCOHANA U
HAaCEJIEHUS! OT BO3MOJKHBIX ITOCJIEACTBUI aBapHil; KOHTPOJIUPOBATH COOIIOACHUE
HKOJIOTUYECKOM 0€30MaCHOCTH MTPOBOJUMBIX PaboT

HaumenoBanue ¢GopMupyeMbIX KOMIIETECHIUMN

Nunexc DOopMyIMPOBKA:
OK-7 CIIOCOOHOCTBIO K CAMOOPraHU3aIMU U CaMOOOPa30BaAHUIO
OK-9 TOTOBHOCTBIO I10JIb30BAaTHCSI OCHOBHBIMU METOJAMU 3aIUThI

IIPOM3BOACTBEHHOI'O IIEPCOHANIA U HACEJIEHUS OT BO3MOYKHBIX
MOCJICJICTBUM aBapuid, KaTracTpod, CTUXUUHBIX O€JICTBUN

[IK -14 YMEHHUEM MTPOBOJUTH MEPONIPUATHSA 110 MPOYUIAKTHKE
MPOM3BOJCTBEHHOTO TpaBMaTU3Ma H MpodeccrnoHaIbHbBIX
3a00J1€eBaHU M, KOHTPOJIUPOBATH COOJIOICHUE IKOJIOTUYECKOM
0€30MacHOCTH MPOBOJIUMBIX padoOT

[IpoMBIIIUIEHHOE W CEIhCKOXO3SUCTBEHHOE MPOU3BOJCTBA OOYCIIOBIUBAIOT
WHTEHCUBHOE aHTPOIMOTEHHOE 3arpsi3HEHUE MPUPOIHON Cpeibl, KOTOPOE OTpakaeTcs
HA COCTOSIHUW TIOMYJISIIUNA PACTCHUM U KUBOTHBIX, a TAKKE Ha COCTOSIHUH 3J0POBBS
mofeil. MHorume BelecTBa, 3arps3HSIONIME OKPYXKAIOMIyI0 Cpexy, 00IamaroT
0COOBIMU dbopmamu MOpaXkarolero NEeNCTBUS - TEpPATOTC€HHBIM,
MMMYHO/ICTIPECCUBHBIM, IMOPHOTOKCUYCCKUM, KAaHIICPOTCHHBIM M MYyTareHHbIM. B
CBS3U C OTUM OJIHOM W3 IICHTPAJTBHBIX MPOOJEM DKOJIOTHH SIBJISICTCS OIEHKA W
pPEryJIMpOBaHKE YPOBHEW Pa3IMYHBIX BUIOB 3arpsi3HCHUN HA OKPYXKAIOIIYIO CPEIIbI.
NMeHnHO mo3TOMYy TéMa BeChMa aKTyaJIbHa.

Teoperuyeckas 4acThb

[leHTpanbHBIM TIOHSATUEM TOKCUKOJOTUU SBISETCA TIOHATUE «MOKCUH» W
«8peonoe eeuwjecmeo». llon moxcunamu TOHUMAIOT XUMHYECKHE COCAMHEHUS
PaCTUTENHHOTO, )KUBOTHOTO WM OaKTEpUATLHOTO MPOUCXOXKICHUS, CIIOCOOHBIE TIPH
MOTIAIAHUH B )KUBOW OPTraHW3M BBI3BIBATH pa3IMyHbIC 3a00ieBanus Wi rudens. [lox
8PeOHbIM Geujecmeom TIOHUMAIOT BEIECTBO, KOTOPOE B pe3yjbTaTe KOHTAaKTa ¢
OPraHM3MOM  YEJOBEKAa BbI3BIBACT HAPYIIEHUE €ro  COCTOSHUS  3J0POBBS.
Toxcuunocms — 3TO CIMOCOOHOCTh XUMHUYECKUX COCIMHEHHM OKa3bIBaTh BPEIHOE
BO3J/ICMICTBHUE HAa *UBbIe OpraHu3Mbl. CamMoil OmacHOW Tpynmoill BPEIHBIX BEIIECTB
ABJISIIOTCS KaHUeporeHol (0T yat. cancer — pak). Kauyepoeennoe eewecmeo —
XUMHUYECKOE BEIECTBO, KOTOpPOE IMpHU BO3ACHCTBUM Ha KWUBOWM OpraHusM (mpu
OMpeEICHHBIX YCIOBUSAX) CIIOCOOHO BBI3BIBATH OHKOJIOTHYECKUE 3a00JI€BaHUSI.



Hopmuposanue kauecmea oxpysicaroweti npupooHoU cpedbl — 3TO ACSITENbHOCTD
[0 YCTAHOBJICHUIO HOPMATHUBOB MPEAEIIbHO JOMYCTUMBIX BO3JECHCTBUI YEJIOBEKA Ha
npupoay. YCTaHOBJIEHUE HOPMATUBOB KaueCTBA OKPYKAlOIEel Cpeabl OCHOBBIBACTCS
Ha KOHIEMIIMK TOPOTOBOCTU BO3IEUCTBUS. [lopoe 6pednozo Oeticméus — 3TO
MHUHUMAaJbHasl 7032 BEIIECTBA, MPU BO3JCUCTBUU KOTOPOM B OpraHuU3ME MOTYT
BO3HHKHYTh HW3MCHCHHS, BBIXOAAIIME 3a Mpefenbl  (DU3NOIOTHYECKUX |
MIPUCTIOCOOUTENHHBIX PEAKITUH.

B o0OCHOBY HOpPMaTMBOB KauecTBa OKPYXKAIOWIEH CpEbl MOJIOKEHBI TpU
MOKa3aTesis: TEXHOJIOTHUECKUI, METUIIMHCKUN U HAyYHO-TEXHUYECKH.

Hopwmbl 1 HOpMaTHBBI KauecTBa OKPYKAIOIIEH cpe/bl MOAPa3ACIIAIOTCS Ha:

—  CAHUTApPHO-TUTMEHMYECKHE: TMPENeNbHO JOMYyCTUMas  KOHIICHTpAaIUs

Bpeanbix BemecTB (IIK); momycTumelil ypoBeHb (PM3HUECKUX BO3IECUCTBUM (LIyma,
BUOpaluy, HOHU3UPYIOIINUX U3ITyUYCHHUI U 1. );

—  DKOJIOTHYECKHE: FKOJOTO-TUTHEHNYECKNE HOPMATHUBBI; KOJIOTO-3aIUTHbIE
HOPMATHUBBI; NIPEAEIIBHO AOIYCTUMBIE HOPMATHUBBI;

—  NPOU3BOJICTBEHHO-XO3SMCTBEHHBIE:  JOMYCTHUMBIH  BBIOPOC  BpPEIHBIX
BEILECTB; JOMYCTUMBIA cOpOC BpEAHBIX BEIIECTB; JIOMYCTHMOE U3BATHE
KOMITOHEHTOB IPUPOJHON Cpelibl; HOPMATUB 00pa30BaHMs OTXOJI0B MPOU3BOJCTBA U
MOTPEOJICHHUS;

—  KOMIUIEKCHBIE II0Ka3aTelIu: JOMYCTHMasl aHTPOIIOIeHHas Harpys3ka Ha
OKPYKAIOILYIO TPUPOJHYIO CPENLY; IKOJIOTMYECKasi EMKOCTb TEPPUTOPHH;

—  BpPEMEHHBIE.

lIpedenvno oonycmumasn konyenmpayusi (II/[K) — 3TO KOJIUYECTBO BPEIHOIO
BELIECTBA B OKPYXKAIOIIEH cpefe, KOTOPOE MPU NOCTOSHHOM WM BPEMEHHOM
BO3JICHCTBUM HAa YEJIOBEKA HE BIMSIET Ha €ro 3J0pOBb€ M HE BBI3BIBAET
HEOJaronpUsITHBIX MOCIEACTBUM y €ro MOTOMCTBA.

1. HopmupoBan#ue 3arpsA3HAOIINX BELIECTB B BO3IyXE.

Kauecmeo ammocghepnozo 6030yxa — 3TO COBOKYNHOCTh CBOIMCTB aTMOC(]epHl,
OTIpe/IEIIAONIasl CTENEHb BO3ACHCTBUS (DU3MUECKUX, XMMUUECKUX U OMOJOTHYECKUX
(akTOpOB Ha pacTeHus, >KUBOTHBIX W YEJIOBEK, a TaK >€ Ha MaTepualsbl,
KOHCTPYKLMHU U OKPYXKAIOLLYIO CPELy B LEIOM.

JIist KakIoro BpPEAHOTO BEIeCTBa B BO3AYXE YCTAaHABIIMBAIOTCS MPENEIbl €ro
colepkKaHusi B  TNPOU3BOJCTBEHHOM  (IpelHAa3HAYeHHOW Il pa3MeleHUus
IPOMBILUIEHHBIX npennpusitiid u 1.11.) — 1K, (paboueil 30HbI) U B cenuTeOHOU
30HE (IIpeaHa3HAYCHHOM ISl pa3MelleHus Kuiaoro GpoHaa, 0OIMECTBEHHBIX 31aHUN U
T.0.) — IIJIK.s (armMocdepHOro Bo3lyxa HaceleHHOTo NyHKTa). [lomMumo »TOTO,
yCTaHOBJEHB! eme aBa HopmaruBa — pasoBbldi (IIJIK.p,) M cpeaHecyTOUHBIM
(ITAK..c.).

2. HopMupoBaHue 3arpsi3HAIOIMX BEIECTB B BOJHBIX O0BEKTaX.

Hcnonb30BaHue BOJbI, CBA3aHHOE C €€ YAaCTUYHBIM MM TIOJHBIM H3bATHEM,
Ha3bIBAETCSI B0OONOIb30BAHUEM.



B 3aBucuMOCTHM OT 1L€JIed HCIIOJb30BaHUS BOJAbl BBIACIAIOT TpH BHJAA
BOJOITIOJb30BAHMUA:
—  XO3AHCTBEHHO-TIUTHEBOE — BOAHBIC 0OBEKTBI HCIIOJIB3YIOTCA JJIA

XO3MCTBEHHO-TIUTHEBOTO  BOJIOCHAOXEHUSI MW Uil  OPEANpUSATANA  MHIINEBOI
IPOMBIILJICHHOCTH.

— KYJBTYpHO-OBITOBOE — BOJIHbIE OOBEKTHI HCIOJIB3YIOTCS Uil KyHaHus,
OT/bIXa, CIIOPTA.

— BOJOEMBI PBHIOOXO3MMCTBEHHOIO HA3HAYEHUS TMOJPa3JEIsaiOT Ha JIBE
KaTEerOpUU: MepBasi KATEropusi — BOAHBIE 0OBEKTHI, UCIIOIb3YEMBIE JIJIsl COXPAHEHUS U
BOCIIPOM3BOJICTBA IIEHHBIX BHUJOB pbIO; BTOpas Kareropusi — BOAHBIE OOBEKTHI,
UCIIOJIb3yeMbI€ ISl IPYTUX PhIOOX035UCTBEHHBIX IIEJICH.

Kauecmeo 600b1 — 3T0 XapaKTEepUCTUKA €€ COCTaBa U CBOMCTB, OMpEAeIAomas
€€ IIPUTOTHOCTD JUUI1 KOHKPETHBIX BUAOB BOJOIIOJIb30BAHNUS.

[Tokazatemn BpennHoctu (JIIIB — numutHpyronmii moka3areiab BPEIHOCTH)
MPEACTABIISIIOT COO0M MPU3HAKH, IT0 KOTOPHIM MPOU3BOUTCS OLICHKA KAY€CTBA BOJIBI:

—  CaHUTApPHO-TOKCHUKOJOTMYECKHE — BKIIOYAIOT B €01 MUKPOOMOJIOTMYECKUE
U Tapa3uTOJIOTUYECKUE TMOKa3aTeNlnd BOJbI (YMCIO MUKPOOPIaHHU3MOB U OakTepuit
Ipynnbl KUIIEYHBIX NAJIOYEK B enuHuie oo0bema). Tokcukogornueckue noxkasaTenu
BOJIbI, XapaKTEpU3YIOT OE3BPEIHOCTh €€ XMMHMUYECKOIO COCTaBa, OIpPENESIOTCS
COJIep’)KaHUEM XMMUYECKUX (TOKCHUYHBIX) BEIIECTB, KOTOPOE HE JOJKHO MPEBBIIIATH
YCTaHOBJICHHBIX HOPMAaTUBOB.

— oOllecaHUTapHble — YCTAaHABJIMBAeTCSI B BUJE HOPMATUBOB IS
OTHOCHUTEIBHO MAJIOTOKCUYHBIX U HETOKCUYHBIX COCIMHEHUN — HAIpUMeEp, aleTOHa,
YKCYCHOM KUCIIOTHI U T.II.

—  OPraHoJIENITHYECKHE — TEMIIEpaTypa, MPO3pavyHOCTh, LIBET, 3amax, BKYC,
KECTKOCTb. K JaHHOMY ITOKa3aTeilt0 OTHOCATCS HOPMATUBBI JUIsl TEX BEIECTB,
KOTOPBIE BBI3BIBAIOT HEYJOBJIETBOPUTEIBHYIO OPraHOJENTUYECKYI0 OLIEHKY (110
BKYCY, 3amaxy, LIBeTy, IEHHUCTOCTH M T.A.) NPU KOHILEHTpALMIX, HAXOIALIUXCA B
npejaenax AonmycTuMbIX 3Haduenuit. Hampumep, T1IJIK qist ¢penona, ycranaBnnBaemas
o HaJn4uio 3anaxa, cocrasisietr 0,001 mr/n npu ycnoBuu xsnopupoBanus Boasl u 0,1
MI/1 — B OTCYTCTBUE XJopupoBaHus. K opraHoisentudyeckuMm JIUMHUTHPYIOIIUM
nokazaressiMm oTHocsaT Takxke [1/IK mis umeronux okpacky coenunenuid xpoma (VI)
u xpoma (I1I), umeromux 3amax U XxapakTepHbBIN MTPUBKYC KEPOCHHA U Xjopodoca T.11.

Taxum o6pa3om, Mo HOpMaTUBaM KauecTBa BOJIbI MOAPA3JIEISAIOT Ha:

— TIUTBHEBBIE,

— T[pUPOJHBIE BOJBI (BOJOEMBI  XO3WCTBEHHO-IUTHEBOTO, KYJIbTYpPHO-
OBITOBOTO U PbIOOX03MCTBEHHOTO HA3HAUYCHMUS);

— CTOYHBIE BOJbI (JIMBHEBBIE CTOKH, HOPMAaTUBHO-OYHILIEHHBIE U T.[.).

3. HopmupoBaHue 3arps3HsOIINX BEUIECTB B IOYBE.



3arpsA3HSIOLIME I0OYBY BELIECTBA HOPMUPYIOTCS:

— B IIaXOTHOM CJIOE ITOYBBI;

— B IIOYBE TEPPUTOPUH MPEAIPUATHN;

— B IIOYBAX JKUJIbIX pallOHOB (B MECTaX XpaHEHUsI ObITOBBIX OTXOJIOB).

[Ipy HOPMUPOBAHMHU 3arps3HSIONIMX BEIIECTB B IMOYBY HCIIOJNB3YIOT JBa
noKaszaTeJs:
1) xapaktepu3yeT BHYTPEHHEE COCTOSHHE HW3ydaeMoro oOBeKTa. 311ech

BBIJICIISIFOT YETHIPE IMOKA3aTeNsl BPETHOCTH:

— TPAHCIOKAIMOHHOE — TIEPEXO0/] BEMIECTBA M3 TIOYBHI B PACTCHHUS;

— MUTPAIMOHHOE BOJHOE — MEPEXO0/] BEIIEeCTBA U3 MOYBBI B TPYHTOBBIC BOJIBI U
BOJIOMCTOYHHKH,

— MUTPAIMOHHOE BO3AYITHOE — MIEPEXO0/] BEIIECTBA M3 TTOYBHI B BO3/IYX;

— 00IIIecCaHUTaPHOM — TUTHEHNYECKOE BIMSHUE BEIIECTBA HA CAMOOYHUIIIAOIITYIO
CITIOCOOHOCTH MOYBBI, €¢ OMOJIOTHYECKYI0 aKTUBHOCTD U MIOYBEHHBIM MHUKPOOHOIICHO3.

2) ycranosienrne IIJIK B mouBe. JlaHHBIM TOKa3aTeNlb SBISETCS HamOoJjce
11eJIECO00PA3HBIM, B CBS3H C TEM, YTO BEChbMa CJIOKHO YCTAaHOBUTH €IMHOE 3HAUYCHHE
ITJIK nJ1st TOYBBI.

Ouucmka 2a3a — 3TO MPOLECC OTAEICHUS ra3a WM IIPeBpalieHue B 0€3BpeHOE
COCTOSHME  3arps3HSIONICTO  BEIIECTBA, BHIOPACBIBAEMOIO  MPOMBIIIJICHHBIM
MUCTOYHHUKOM.

10 arperaTHOMY COCTOSIHUIO 3arpsI3HUTENN BO3/1yXa MOAPA3AEIISIFOTCS Ha IbLIH,
TYMaHbI M ra301apoo0pa3Hble MPUMECH.

CucTteMbl OYMCTKHM BO3JyXa OT MBUIM JEIATCA HA YEThIPE TPYNIBL: CYXHE U
MOKPBIE MbUICYJIOBUTENH, FNEKTPOPUIBTPHI U GUIBTPHIL.

IIpy MOBBIIEHHOM COAEPKAHUU NBUIA B BO3yX€ UCIOJIb3YIOT MbLIECYJOBUTEIN
U 3NEeKTpoGUIbTpbl. DPUIBTPHl NPUMEHSIOT [Ji TOHKOM OYMCTKH BO3AyXa C
KOHILeHTpanueil npumeceit menee 100 mr/me,

JUIsi OYMCTKHA BO3AyXa OT TyMaHOB (Hampumep, KHUCIOT, ILIEJIo4Yed, Maced U
OPYTUX  SKHJIKOCTEW)  MCHOJB3YIOT  CHeluaibHble  (UIBTPHI, Ha3bIBa€MbIC
TYMaHOYJIOBUTEIISAMH.

Br16op cpencTB 3auiMThl BO3AyXa OT Ta30mapooOpa3HbIX NPUMECE 3aBUCHUT OT
MIPUMEHSAEMOI0 METO1A OYUCTKH.

[Io xapakTtepy mnpoTekaHUs (PUIUKO-XUMHUYECKUX TMPOILIECCOB BBIAEISIOT
METO/BL:

3) abcopOuuu (MPOMBIBKA BHIOPOCOB PACTBOPHUTEIISIMU TpUMecH). JlaHHbII

Croco0 OCYIIECTBISIETCS B YCTaHOBKax-aOcopOepax, sBIsieTCS HauOoJiee
IPOCTEIM M HWMEET BBICOKYIO CTermeHb ouncTkH. Crmoco0d OCHOBaH Ha
XAMUYECKUX PEAKIMUAX MEXKAYy Ta3oM U MOIVIOMIAUIEH CYCIEH3UEU
(111€J109HOM pacTBOP: aMMHUAK, U3BECTH);

4)  xemocopOmuu  (IpOMBIBKa  BBIOPOCOB  pPAacTBOpPaMH  PEarcHTOB,
CBSI3BIBAIOIIUX MPUMECH XUMUYECKH);



5) axgcopbuuu  (mOrJoIIeHHE — ra3oo0pasHbBIX — HPHMECEed  TBEPABbIMHU
MOTJIOTUTEIISIMHU )
6) TepMHYECKOW HEUTpaTU3aIiH.

B cootBerctBun ¢ I'OCT 12.1.1.01-77 moxm obpabomxoii cmoyHvlx 600
MMOHUMAIOT BO3ACHCTBHME HA HHUX C ILIEJIbI0 00ECeueHUs] HEOOXOIUMBIX CBOMCTB U
cocraBa. Quucmka cmounslX 600 — 3TO 00padOTKa BOJBI C LEJIBIO pa3pyLICHUs WIH
yJaJ€HHs U3 HUX OIPE/IEIICHHBIX BEILIECTB.

OCHOBHBIM IIyTEM SIBJISIETCS] OYMCTKA CTOUYHBIX BOJ OT 3arps3HEHUN.

Ounctky u  00pabOTKYy  NPOMBILUIEHHBIX  CTOKOB  IOJAPA3JEISIIOT
MEXAHUYECKUMH, (PU3UKO-XUMUUYECKUMHU, XUMUYECKUMH, DIECKTPOXUMHUUYECKHMH,
OMOJIOrMYECKUMH U TEPMUYECKHUMH MeToAaMH. BriOop MeTosa 3aBUCHUT OT pa3mepa
yacTUll TOpuMeced, UX (PU3UKO-XMMUYECKUX CBOMICTB, pacxojla CTOYHBIX BOJ,
KOHLIEHTPAllM1 BEUIECTB U HEOOXOAUMOM CTENEHU OUYUCTKH.

MexaHnuueckue  METOABbl  BKJIKOYAIOT:  MPOILEKHBAHUE,  OTCTaWBaHUE
(OTCTOMHUKH,  TECKOJOBKH,  OCBETJIMJIM,  HEQJENOBYIIKH),  (QUIbTPALHIO,
HEeHTpUYTUpOBaHUE (TUIPOLIMKIOHBI U IEHTPUDPYTH).

OU3MKO-XMMUYECKUE METOJIbl OYMCTKH BKJIIOYAIOT (IOTAlMIO, aJCcOpOIuIO,
MOHHBI OOMEH, SKCTPaKIUIO, PEKTHPUKALNIO, BbIIApUBAHUE, JUCTHUILLALHUIO,
oOpaTHbIil 0cMOC, yIbTpapUIbTPaLNIO, KPUCTAUIN3ALHIO, IECOPOLIMIO U Jp.

XVWMHYECKHE METOJIbI OYUCTKHU MOAPA3JECISAIOT Ha MPOUECCH HEUTpAIU3ALUK U
OKHCJICHMS.

buonornyeckue  METOIBI  OCHOBAaHbl  HAa  OYUCTKE  CTOYHBIX  BOJ
MHUKPOOPraHU3MaMU B a3pOOHBIX (HACHIIIEHHE KUCIOPOJIOM BO3/1yXa) YCIOBHSIX.

Tepmuueckoe C)KMT'aHHE OPUMEHSIIOT JUTSI YHUUTOXKEHUS
BBICOKOKOHIIEHTPUPOBAHHBIX ~ CTOYHBIX BOJ, COJEPXKallUX MHUHEpaJIbHblE U
OpraHUYeCKHUE JIEMEHTBHI.

MeTobl OUMCTKH MOTYT OBITh:

— pereHepaTMBHbIE —  MPEIyCMATPUBAIOT M3BICYEHUE U YTUIM3ALHUIO

coJiepKaluXcs B BOJIE IIEHHBIX BEIIECTB W IMOCIEAYIONIyl0 ux rnepepabortky. He
BCerJa JaHHBIM METOJ MO3BOJSET OYHCTUTH BOJY JO0 HEOOXOJIMMOIO COCTOSIHUSA. B
3TOM CJIy4yae BOAY JOOYMIIAIOT AECTPYKTUBHBIMU METOIAMMU.

— JECTPYKTUBHBIE — MNPEAYCMATPUBAIOT Pa3pYLICHUE 3arpsA3HSIOMINX BOIY
BEILIECTB MyTEM MX OKHCJICHUS WM BOCCTAHOBJICHUS, B PE3yJIbTaTe Yero 00pa3yroTcs
ra3bl WM OCAJKH.

OCHOBHBIMH HAIPABJICHUSAMHU YTHIIM3AIMHU (MCIIOJIH30BAHUS U 00E3BPEIKUBAHMS)
MeepObIX NPOMBIUULIEHHBIX OTXOJIOB SIBJISIFOTCS:
—  3aXOpPOHEHHMS Ha CBAJIKax W MOJMIOHAX;

—  mepepaboTKa Mo 3aBOJCKON TEXHOJIOTHH;
—  CKUTaHHE OTXOJ0B XMMHUYECKUX IMPOU3BOJCTB C TOPOJICKUM MYCOPOM;
—  MHPOJIU3 U pa3IeTbHOE CXKUTaHUE B CIICIIHAIBHBIX TIeUax;

HCII0JBb30BaHHUEC OTXOJ0B XUMHYCCKHUX ITPOU3BOACTB KaK rOTOBOI'O MaTcpHraia
I APYTIUX TEXHOJOTHYCCKUX IIPOLECCOB.



BOHpOCI)I H 3aJaHusA

ba3oBblli ypOBEHB

1.
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10.

11.

12.

13.

Kakue mokazareny moJioKe€Hbl B OCHOBY HOPMAaTHUBOB Kaue€CTBAa OKpYXKaromIei
cpennbi?
Kak xnmaccudummpyroTcss HOPMBI W HOPMATHBBI KadecTBa OKpYKaromiei
cpeanbi?
UYro Takoe AomycTUMasi Harpy3ka Ha OKpY’Karoulyro cpeay?
Uto Takoe BpEMEHHO JIOIYCTUMbIE KOHIIEHTPAIUK?
Yro takoe ITIK?
OxapakTepu3yite OCOOEHHOCTH HOPMHUPOBAHMS 3arpsA3HSIONIMX BEIIECTB B
BO3/yXE.
OxapakTepu3yite OCOOCHHOCTH HOPMHUPOBAHUS 3arpsS3HSIONIUX BEIIECTB B
BOJIHBIX 00BEKTAX.
OxapakTepu3yTe OCOOCHHOCTH HOPMHUPOBAHUS 3arps3HSAIONIUX BEIIECTB B
MOYBe.
Kakue cymecTByroT cnocoObl OYMCTKHA Ta30BBIX BBIOPOCOB B armochepy?
[TpuBeaute ux knaccudukamnuio. OxapakTepu3zynTe Kaxablid crnocoo.
Kakue cymiecTByloT cnocoObl OYHMCTKH BBIOpOCOB B ruapocdepy?
[TpuBeaute ux knaccudukanuio. OxapakTepu3yTe KaxIbli crocoo.
Kakue cymecTByloT cmnocoObl OYHMCTKH BBIOpOCOB B juTOChepy?
[IpuBenute nx kiaccudukanuo. OxapakTepuzynTe KaXKIblid Criocoo.
OcHOBHbBIE METO/BI 3aIIUTHl TPOU3BOJICTBEHHOTO MEPCOHANIA U HACEIEHUS
OT BO3MOXHBIX ITOCJIEACTBUM aBapuu
OCHOBBI TMPOBEICHUS MEPOIPHUATHH TI0 COOJIFOACHUE HSKOJIOTHYCCKOU
0€30MacHOCTH MPOBOJIUMBIX padOT

[loBBIIEHHBIN YPOBEHB

1.

2.

Temy «Kinaccudukanysi CTOYHBIX BOJ ¥ IPUHIIUIN UX OUUCTKW MPEICTABUTH B
BU/JIE NTPE3EHTALIAH.

Temy «llepepaboTka TBEpIbIX OTXOJOB; 3aXOPOHEHHUE» MPEJICTABUTHh B BUIE
MIPE3EHTALUN.

Cnucok Jureparypbl, peKOMEHAyeMblil K UCIIOJIb30BAHUIO 110 JAHHOH TeMe

OcHoBHas1 iuTEparypa:

1. Kopobkun, B. U. Oxonorus : [yuebnuk] nis By3oB / B. U. Kopobkun, JI. B. [lepenensckuii. -
13-e u3n. - PoctoB H/]] : ®enukc, 2004. - 602 c. - (Bricmee oOpazoBanue). - bubnmorp.: c. 602.
2. Opmnog JI.C. Dxomnorust u oxpaHa Onocheps! Mpu XUMHUYECKOM 3arps3HEHUH: Y4eOHoe mocoOue

s By30B/ JI.LK.CanoBuukoBa,1.H.Jlo3anoBckas. - 2-e, mepepab. u gor. - M.:Beicur. mkona,2002. -
334 c.: mn. - 320-322

JlonoJHUTeIbHASA JINTEpaTypa:

1 CrenanoBckux, A. C. O6mas sxosorus : yaeoHuk y1st By30B / A. C. CremaHoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.



2 bparuukoBa, U. I'. ®u3nko-xumMudecKkre OCHOBBI HHKEHEPHOM 3KOJIOTHH :yueOHoe rmocobue / 1.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT ApYy>KObI HapoaoB, 2011. — 124 ¢c. — ISBN
978-5-209-03579-4.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOE OKHO JOCTYyIa K 00pa30BaTE/IbHBIM Pecypcam

2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIMOTEKa OHIIANHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
y4eOHbIX 3aBenieHuit u opranuzamnuii CKOO

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

6 http://ecograde.bio.msu.ru — Madopmannonnas cucrema «DyHnaMeHTaIbHBIE POOJIEMBI
OLICHKH COCTOSHHSI 9KOCUCTEM U 3KOJIOTHYECKOTO HOPMHPOBAHHSI

IIpakTuyeckoe 3ansitue 8. KOHTPoIb KauecTBa OKPY:KaloOLIeil cpeabl.
IIpupoao3amuTHBIE MEPONIPUATHA. IKOJOTHICCKUIT MOHUTOPHHT.
JKOJIOrHYeCKHe U MPABOBbIE ACMEKTHI PAIIMOHAJIBLHOT0 NPHPOAOIOJIb30BAHMS.
MexayHapoaHoe COTPYAHMYECTBO B 00J1ACTH 3allIUTHI OKPY KaOUIeld cpeabl

Heab 3ansaTusi: O3HAKOMUTHCS CO CTPYKTYPOU 3KOJOTMYECKOTO MOHUTOPHUHTA
YW pAacCMOTPETh 3a/1a4M, PEUIA€MbI€ Ha KaXJOM OTIEJIIbHOM ypoBHE. PaccMoTrpersb
MOHATHE  MOPUPOAOIOJIb30BAHUE M  OpPraHW3alMyd  3aHUMAIOIINECS  3allUTOM
OKPYIKAIOIIEH CPEbI

3HaHuA U yMeHNsl, NpuodpeTaeMble CTYACHTOM B pe3yJibTaTe OCBOCHUS
TeMBbI

3HaTh: OCHOBHI CAMOOPTaHU3AIMHI U CaMOOOPa30BaHUS; OCHOBHBIE METOBI 3aIITUTHI
MIPOM3BOICTBEHHOTO MTEPCOHANA U HACEJIEHHUSI OT BOZMOXKHBIX MTOCIIEJICTBUI aBapuii;
OCHOBBI TPOBEICHUSI MEPONIPUITHI MO COOJIIOICHHE IKOJIOTUYECKON O€30IaCHOCTH
IPOBOJUMBIX padboT
YMeTh: caMOCTOSITENIFHO CTPOUTH MPOIECC OBJIaieHUsI HH(pOopMaluei, 0TOOpaHHOH U
CTPYKTYPUPOBAHHOM TSI BBIMOJTHEHUS TPO(HECCUOHATLHOM IeITeTbHOCTH;
MCIIOJIH30BaTh OCHOBHBIC METO/IbI 3aIIUTHI MPOU3BOJICTBEHHOTO TIEPCOHATIA U
HACeJICHUSI OT BO3MOKHBIX IMOCTIEACTBUI aBapHil; KOHTPOJIUPOBATH COOIIOJICHUE
AKOJIOTUYECKOM 0€30MacHOCTH MTPOBOJUMBIX PaboT

HaumeHnoBanue (opmupyemMbiX KOMIIETEHIUM

Nunekc dopMynupoBKa:
OK-7 CIIOCOOHOCTBIO K CAaMOOPraHU3aIliU U CaMOOOPa30BaAHUIO
OK-9 TOTOBHOCTBIO MOJI30BAaTHCSI OCHOBHBIMU METOJAMH 3AIIUTHI

MIPOU3BOJICTBEHHOTO MIEPCOHAJIA U HACEJIEHUS] OT BO3MOXKHBIX
MOCJIEACTBUN aBapuil, KaracTpod, CTUXUHUHBIX O€ICTBUI



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

[IK -14 YMEHHEM MPOBOJUTH MEPOTIPUSATHUS IO PODYUTAKTUKE
MPOM3BOJCTBEHHOT'O TpaBMaTU3Ma H MpodeccruoHaIbHbBIX
3a00J1€BaHU M, KOHTPOJIUPOBATH COOJIOICHUE IKOJIOTUYECKOM
0€30MacHOCTH MMPOBOJIUMBIX padoOT

AKTyaqTbHOCTh MOHUTOPHMHTA OKPYXKAIOIIEH Cpeapl 3aKiI0YaeTcs B TOM, YTO
yJIaeTCs CBOCBPEMEHHO BBIIBUTH OCHOBHBIC IPOOJIEMBI, CBSI3aHHBIC C HapyIICHUEM
sKojJorudeckoro OamaHca. JIiug dYero HEOOXOAMMO TIPOBOJUTH  pas3lInUHBIC
HCCJICIOBAHMUSI, CBSI3aHHBIC C DKOJIOTHCH.

Bce mpupomooxpaHHBICE MEPONPHATHS HMMCIOT Ha3HAYCHUE HE  TOJIBKO
KOHTPOJUPOBATh COCTOSHUE OKPYXKAIOIIEH Cpeabl, HO U BBIABIATH  CIICIBI
3arps3HCHHS, B 3TOM M 3aKJIFOYACTCS aKTyaJlbHOCTh MOHHTOPHHIA OKPYIKAOIICH
cpenbl. OZHOBPEMEHHO C OSTUM MPOU3BOJUTCS TMOUCK IyTeH JUIsl yCTpaHEHUs
MTOCJICICTBHSI 3arpsA3HCHUMA. J[J1 3TOTO MPOBOASTCS Pa3IUIHBIC UCCICAOBAHUS, B TOM
YHCJIE U C UCIIOJIb30BAaHUEM Ja0OPATOPHOTO 000PYAOBAHUS.

AKTYaJIbHOCTh TeMBbI ONIPEACIACTCS MPOTHBOPECUUEM MEXAY YBEIMYCHHEM
MacmTabOB WCHOJB30BaHUS TPHUPOAHBIX PECYPCOB, POCTOM  OOIIECTBEHHBIX
MOTPEeOHOCTEH B OOECIEUCHUN PAIMOHAIBHOTO TPUPOJIOIOIB30BAHUS M CTEHICHBIO
MIPaBOBOTO PETYJIMPOBAHUS OTHOIICHWH IO WCITOJIB30BAHUIO M OXPAaHE MPUPOTHBIX
00BEKTOB, a Tak)Ke MPAKTUKOW IMpaBOMpUMEHEHHs B 3ToW cdepe. B ormmume ot
MHOTHX JpPYIMX BOIIPOCOB IPABOBOTO  PEryJIMPOBAHMS  OTHOLIEHUW  TIO
IPUPOIOTIOIH30BAHHUIO, npoOiema palMoOHAIBHOTO IPUPOAOIIOIH30BAHUS
paccMaTpUBaETCsl MPAKTUYECKH BO BCEX HOPMATHBHBIX MPABOBBIX aKTaxX B 001acTH
HKOJIOTUYECKOTO mMpaBa. boriee Toro, B mocienHue rojasl B Poccuu mpeanpuHsThI
HEOOXOJUMBIE MEphl 10 BOCIOJHEHHUIO 3aKOHOJATEIBHBIX IPOOEIOB B cdepe
IPUPOAOIIONB30BAHUS, IPUHAT PsJT HOPMATUBHBIX MPABOBBIX AKTOB, HANPABICHHBIN
Ha oOecIeyeHue parMoOHAIBHOTO MPHUPOIONOIL30BAHMS W OXPaHBbl OKPYKAIOIICH
CpeIbl, IIOATOTOBJICH PSIJT 3aKOHOMIPOCKTOB.

Teoperuuyeckasi 4acTh

IKono2uyeckuil MOHUMOPUH2 — 3TO KOMIUJIEKCHasI, IieJICHapaBlieHHas: CUcTeMa
HAOJIIOICHUM, OIIEHKM W TPOTHO3a M3MEHEHUW COCTOSHUS OKpYKaloleh Cpenbl,
BBI3BAHHBIMHU AHTPOIIOTCHHBIMU IPUYMHAMH, ITO3BOJISIONIYK0 ITPOTHO3MPOBATH
Pa3BUTHUE DTUX U3MEHEHUM.

B 3aBucuMoctu OT MacmiTaboB MPOU3BOAUMBIX HAOMIOACHUN pa3InyaloT
CIEAYIOIIME BHUABI DKOJIOTHYECKOTO MOHUTOPHUHTA: TJIOOANbHBIN; pPEeruOHATLHBIN;
JIOKAJIbHBIM.

B 3aBucuMOCTH OT HPUMEHSEMBIX CPEICTB HAOIIOJECHUS: HA3€MHBIN MEIINi
MOHUTOPHHT; aBUALIMOHHBIN JIETKOMOTOPHBIN; aBUAIMOHHBIN; KOCMUYECKUM.

[lens T1I00aTHPHOTO MOHHMTOPHUHTA — YCTAHOBJIEHHE KOHTPOJBHOTO YPOBHS
3arpsA3HSIONIMX  BELIECTB, CO3JAaHUE  CUCTEMBI  PAHHEr0  MOPEAYIPEKICHUS
IKOJIOTUYECKON KaTacTpo(bl, ycTaHOBIEHHWE (OHOBBIX YpPOBHEWU IS OCHOBHBIX
AKOCUCTEM, U3YUCHUE OMOTCOXUMUYECKUX ITUKIIOB.



3agayamMu PErMOHAIBHOTO JKOJOTMYECKOTO MOHUTOPHUHTA SIBJIAIOTCSA: KOHTPOJIb
HaJ (OHOBBEIMHU 3arps3HEHUSMU; HAOJIOJCHHUE, OIEHKA, MPOTHO3 TPaHCTPAHWYHBIX
MEPEHOCOB BPEIHBIX BEIIECTB; (POPMHUPOBAHUE paclpeiesieHHOW 0a3bl JaHHBIX 00
AKOJIOTUYECKON OOCTAaHOBKE B PETHOHE.

buounouxayus — 370 OlleHKAa KauyecTBa OKPYKAIOIIEH Cpejbl MO0 OOUTAIOIINM B
Hel opraHu3Mam. /[ns ydyera M3MEHEHUI Cpeabl COCTaBISIOT CIELUAIbHBIE CIUCKH
WHJIUKATOPHBIX OPTaHU3MOB.

buomecmupoeanue — MeTO ONpeneNeHUsI CTEIEHH TOKCUYHOCTH BO3JIEUCTBUS
TeX (PU3NYECKUX, XUMHUYECKHX U OUOJOTHYEeCKUX (PAKTOpOB Cpelbl, KOTOPHIC
NOTEHIUAIIBHO ONACHBI JJISI )KMUBBIX OPraHU3MOB B SKOCHCTEMAX.

Ilpupoono-mexnoeennas cucmema — 3TO COBOKYITHOCTh B3aUMOJICUCTBYIOIIMX
TEXHUYECKUX COOPYKEHUN U IPUPOTHON CPEBI.

C nenbio oOecrieueHusi OXpaHbl OKpyxkaroiiei cpeasl B PO pazpaborana u
OpUHSATAa  CHUCTEMa  3aKOHOB,  PETYJIUPYIOIIUMX  JIESITENIbHOCTh B cdepe
MPUPOJONOIB30BAHMS.

B nHacrosimiee BpeMsi B OCHOBE MPUPOJOOXPAHHOTO 3aKOHOJATENbCTBA JIEKHUT
Konctutynus PO. B Heil nponucaHo, 4TO Kaxablii UMEET IIPaBO Ha OJaronpUsTHYIO
OKPYXAaIOIyI0 Cpely, JOCTOBEPHYI0 HMH(POPMALMI0O O €€ COCTOSHHUM M Ha
BO3MEIlIEHHE  yulepOa, MNPUYMHEHHOTO €ro  3/J0pPOBbI0 WM  UMYIIECTBY
AKOJOTUYECKUM MTPABOHAPYIIEHUEM.

OCHOBHBIM MPUPOAOOXPAHHBIM 3aKOHOM P® siBisiercs denepanbHbIil 3aKOH OT
10.01. 2002 r. No7-®3 «O06 oxpaHe OKpYy>KaroIieil Cpeibi».

I[Ipu OOH pemenuem KoHbpepeHIMH OblIa CcO3JaHAa  OpraHU3aIMs,
KOOPAUHUPYIOIIAasi BCE BUJbI NPUPOJOOXPAHHON NEATEIBHOCTH BCEX TOCYAApCTB —
sto FOHECKO (Opranuzamuss O0benunénnpix Hammit mo oOpaszoBanusi, HayKH,
kynbTyphl). Kpome HOHECKO, rnoGanbHbIME BOIpOCaMH OXpaHbl OKpYKarolien
cpedbl 3aHUMAIOTCS CIEAYIONIME OpraHu3aluu: MeXIyHapOIHbIA COK3 OXpaHbI
npupoabl u npupoaHbIX pecypcoB (MCOIN), yupexxnéunniii B 1948 r. B Hero Bxoaut
oonee 100 ctpan, B T.u. u Poccust; BcemupHas opranuszanusi 3ApaBOOXpPAaHEHUS —
BO3; MexnynapoaHoe areHTCTBO 1o aroMmHoM sHeprun (MAT'ATD)

Bonpocs! u 3a1anus
ba3oBeIi1 ypoBEeHb

1. Cuctema 5HKOJOTUYECKOTO MOHUTOPHUHTA. JIOKAJIbHBIA, pPEruoHANIbHBIMN,
HallMOHAIBHBIA W TJIO00ATBHBIM YPOBHH HKOJIOTHYECKOTO MOHHUTOPHHTA, WX
LENIY U 33/1a4H.

2. MeTonpl U cpeacTBa IKOJIOTHIECKOTO MOHUTOPUHTA: aHATMTUYECKUE METOJIbI,

METO/Ibl OMOUHTUKAITIN ¥ OMOTECTUPOBAHMUSI.
3. DKOJIOTMYeCKOe MPOTHO3UPOBAHUE.
4. TlpupogooxpaHHOE  3aKOHOAATEIBCTBO  KaK  OCHOBa  PallMOHAIBHOTO
PUPOAOTIOTB30BAHHS.
[TpupogopecypcHOe 3aKOHOAATEIBCTRO.
[IprponooxpaHHOE 3aKOHOIATENbCTBO.
7. DKoJoruyeckas 3KCrepTusa.
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8. Dkoyoruveckuii macrmopT NpeanpUsITHs.
9. MexayHapogHOE COTPYIHUYECTBO B 00JIACTH 3alTUTHI OMOChEpHI.

Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiUuTEpaTypa:

1. KopoOkwun, B. U. Dkonorus : [yueonuk] mis By3os / B. . KopoOkun, JI. B. [lepeaenbckuid. -
13-e uzn. - PoctoB H//] : ®denukc, 2004. - 602 c. - (Boicmiee obpazoBanue). - bubmuorp.: c. 602.
2. Opmnos JI.C. Dxonorus u oxpana Ouocepsl Mpu XUMHUUECKOM 3arps3HeHUH: Y4yeOHoe nocodue

s By30B/ JI.K.CanoBaukoBa,1.H.Jlo3anoBcKkas. - 2-e, mepepad. u gor. - M.:Beicr. mkona,2002. -
334 c.: un. - 320-322
JlonoTHUTEIbHASI JIUTEpaTypa:

1 CrenanoBckux, A. C. O6mas 3xosorus : yaeOnuk s By3oB / A. C. CrenaHoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatunkoBa, U. I'. ®U3uK0-XUMHUYECKIE OCHOBBI MHKCHEPHOU IKOJIOTHH :ydeOHoe ocoowue / U.
I'. BpatuukoBa. — M. : Poccuiickuii yauBepcutet apyx0bl HapoioB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — eauHOE OKHO TOCTYIA K 00pa30BaTEIBLHBIM pecypcaM
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OUOIMOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBII KaTajaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
yueOHBbIX 3aBefieHni u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OtkpeiToe 00pa3oBaHue

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHIaMEeHTaTbHBIC TPOOIEMBI
OIICHKH COCTOSTHHSI 9KOCHCTEM U SKOJIOTHUECKOTO HOPMHUPOBAHHUS


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

MuHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
denepanbHOE roCy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICIIETO 00pa30BaHUs
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»
HeBuHnHOMBICCKHIA TeXHONMOTHYECKUN HHCTUTYT (punmuan) CKOY

METOTUYECKHUE YKA3AHHUA
10 BBIMOJIHEHUIO JIA0OPATOPHBIX pabOT
10 JUCIUILIMHE «DKOJIOTHI»
JUTSL CTYJICHTOB OYHON (hOPMBI OOYUICHHSI HAITPABJICHUS TOATOTOBKH
15.03.02 TexHomoru4eckre MaliuHbl 1 000pyI0BaHHE

Hesunnomsbicck 2020



Meroanueckue ykazanus pa3padotansl B cooTBeTcTBHH ¢ TpeboBanusamMu OI'OC BO u paboueit
MPOrpaMMbl TUCHUILIAHBI «DKOJOTUsD». YKa3aHUs PeIHa3HAYCHBI JUIsl CTYACHTOB OYHOM
dbopmbl 00ydeHus1, HarrpaBieHUs ToAroToBKU 15.03.02 TexHomornyecKkue ManmHbl 1
obopynoBaHue

Cocmasumenu K.C. Cuinko, accucmenm.
Ome. pedakmop AJL. IlpocKkyphun, Kano.xum.HayK, OOYyeHm.



Conep:xkanue
BBenenue
Tema 1. OcHOBBI 00111€# DKOJIOTHH
Jlaboparopnasi padora 1. JKo10ru4ecKue uccjae0BaHus BO3AyXa
Omnpbit 1. JleficTBHE KUCIOTHOTO 3arpsi3HEHUS BO3lyXa Ha pacTCHUs
OmnbiT 2. Briusnue 3arps3HeHus BO31yXa aMMHaKoOM Ha pacTeHUs
JlaGoparopHasi padoTa 2. IK0J0rH4eCKUe UCCae0BAHUS BObI
Ompit 1. HaGmoieHue 3a coctaBoM aTMOC(HEPHBIX OCAIKOB
Omnpbit 2. OnipeneneHue opraHoJIeNTHYECKUX MoKa3aTelel KauecTBa BOJIbI
Omnpit 3. OuncTKa BOJIBI OT 3arpsAA3HEHUN
Tema 2. OCHOBBI NPUKJIATHON IKOJOTHA
JladopaTropHasi padora 3. OueHka yCBOCHUS TSXKeJIbIX METAJJIOB U3 MOYBbI OBOIIHBIMH
KYJbTYpaMH
JlabopaTopnasi padora 4. AACOpPOIIMOHHAS OYUCTKA NMTHEBOM U CTOYHON BOABI

1
1
22
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BBeaenue

Pemenue skosorndyeckux mpodjeM B COBPEMEHHOM MHpE HEBO3MOXHO 0e3 HOHUMAaHHUs
OOBEKTHBHBIX 3aKOHOB Pa3BUTHSI HPUPOABI U OOIIECTBA. «IDKOJOTUS» H3Yy4aeT STH 3aKOHBI,
KOTOpbIE JAIOT KJIFOY K YIPABJICHUIO B 00JaCTH OXpaHbl OKPYXKaro 1IEH cpeibl.

JuctunnHa «K0JI0rus» OTHOCUTCA K AUCHUIUIMHE 0a30Boi yacTu. OHa HampaBiieHa HA
(dopMHpoBaHUEe OOLIEKYIBTYPHBIX M HPOQECCHOHAIBHBIX KOMIETEHIMH o0yJaromuxcs B
npoliecce BBINOIHEeHUs padboT, onpeaeneHubix @I'OC BO.

Mertonnyeckue ykazaHus COCTABICHbI HA COBPEMEHHOM HAy4HOM YpPOBHE M PAaCcCUMTaHbl Ha
CTYAEHTOB, 10 HanpasieHuto 15.03.02 TexHoIOrHYECKUE MAIIMHBI U 000PYAOBaHHE.

ITocnenoBarenbHOCTh JIAOOPATOPHBIX PAOOT COOTBETCTBYET JIOTMYECKOH CTPYKType ee
npoxoxaeHus. IlpennaraeMple METOAMYECKHME YyKa3aHUs COAEpKAaT Marepuall, KOTOPbIH
PEKOMEH/1yeTCsl UCIOIb30BaTh CTYIEHTaM IIPU OCYILECTBIEHUH JJa0OpaTOPHBIX padoT.



Tema 1. OcHOBBI 00111€H IKOJIOTHH
JlaGopaTropHas padora 1. IkoI0ru4ecKue uccjae0BaHus BO31yXa

Omnpit 1. JleficTBHE KUCIOTHOTO 3arpsi3HEHUS BO3yXa Ha pacTCHUS
Llens pabotel: IIpowsmrocTpupoBaTh HETAaTUBHOE BIMSHUE KHUCIOTHOTO 3arps3HEHUs

BO3JlyXa Ha PacTCHUE.
dopmupyemMble KOMIIETCHIIMY WIN MX YaCTH:

Kon DopMyJIHPOBKA

OK-7 CIIOCOOHOCTBIO K caMOOpranm3anuu 1 CaMOO6pa30BaHI/IIO

TeopeTuyeckas 4acThb

Bonpmioit Bpen oOkpykaromied cpele HAaHOCAT pa3iMdHble WCTOYHUKU Ta3000pa3HBIX
BBIOPOCOB (TMPOMBIIIIICHHBIE TPEAIPUITHS, TPAHCHIOPT, IMOXKAaphI), «OIarogaps» KOTOPHIM B
aTMoc(epy MorasaeT 3HauUuTeIbHOE KOJIMUeCTBO BpeaHbix BeuiecTB (okcumoB cepwl (1) u (111),
okcuzoB azota (1) u (1V), cepoBonopona, oxkcunos yriepona (I1) u (IV) u np.). tu BemecTBa
MOTJIOIIAIOTCS aTMOC(HEPHBIMH OCAJKaMH, KOTOPbIE BBIMAJAIOT HA 3€MIIIO B BUJIE «KHUCIOTHBIX)
noxneit unu cHera. [loa BoO3meHCTBHEM KHCIIOTHBIX OCAJIKOB JIEPEBbs JIET4de IMOPAXKAIOTCS
BPEIUTEISIMU, U3MEHSETCS XWMHYECKHH COCTaB TMOYB M IOYBEHHBIX MHKPOOpPTaHu3MoB. B
NEPBYI0 OYepelb KHCIOTHBIE OCAJKUW MOPAXAIOT JUCThS M JPYrHe€ BEreTaTUBHBIE YaCTH
pacrenuii. I[lopakeHHe NHCTBEB TMPEMATCTBYET HOPMAJIbHOMY TIPOTEKAHHIO IIPOIECCOB
dboTocuHTE3A.

OO6opynoBaHue U MaTepuasbl

. Kon6wr Ha 500 M1 ¢ mpoOkamu — 2 1IT;
. Crakan Ha 250 MII ¢ BOJOI;
. Hunuaap mepHsbIii Ha 250 Mi;
. 3eJIeHbIe JIMCThs WK TIOOETH pacTeHUi;
.Cepa 1-2T;
. Cynbdup xenesa (1) 3-5;
. KonnentpupoBanHas cosnsiHas KUCIOTA.

Yka3zaHusi 10 TeXHUKe 0€30MaCHOCTH
Hcnonb3yemble Tpu BHINOTHEHUHM aHalW3a pPACTBOPBI, PEAKTHB, MOCyda WU Apyrue
COCTaBHBIE YACTH KOMIUIEKTA JIOJKHBI OBITh TIPEABAPUTEIHHO OCMOTPEHBI.

[Tpu ocMOTpe MpOBEPSIOT:

1. [{eroCTHOCTh ¥ FEPMETUYHOCTD YIIAKOBKH PaCTBOPOB, PEAKTUBOB;

2. OTcyTcTBHE MOBPEXKACHUNH MEPHON TOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX IIKAI U T.IL.;

3. CooTBeTcTBHE BBIOPAHHOTO MJII WCIOJIb30BAHUS peakTuBa (pacTBOpa) WIM TOCYIbI
TpeOOBaHUSAM METOAMKHM aHAIN3a, T.€. HAIMYME XOPOUIO M OJHO3HAYHO YUTAEMOH AITHUKETKH,
METOK Ha MEpHOM MOCYAE U T.1I.

[Tocne mpoBeneHMs aHanM3a MEpHbIE CKISIHKM M THIIETKU CIIEAyeT HPOMBITh YHCTOM
BOJIOM, CKJISTHKH C PacTBOpPaMH HEOOXOIWMO Te€PMETHYHO 3aKpBITh U YJIOXKHTH B MECTa JUISl HX
XPaHEHUS.

Bxoasmue B cocTaB KOMIUIEKTa PEaKTHBBI TEPMETUYHO YIAaKOBaHBI BO (DIIAKOHBI M HE
NPEJCTABISIIOT OMACHOCTH TIPH XpPAaHEHHWH. XOTh KOMIUIEKT HE COJEPXKHUT SAOBUTBHIX U
CHIIBHOJICHCTBYIOIINX BEMIECTB, MpH paboTe ¢ KOMILIEKTOM HEOOXOIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMH 0€30IIaCHOCTH, NPEIYCMOTPEHHBIMH i PabOT B XHUMHYECKOH
nabopatopuu. B wactHOCTH, Tipu paboTe B 1a00OpaTOPUH HE JOMYCTUMO:

1. Ilonaganue XUMHUKATOB M PaCTBOPOB HA CIIU3HUCTHIE 00OJIOUYKH, KOXKY, OACKIY;

2. llpunstre mumy (TUTHA);

3. Bapixanue Bo3/lyxa 1 XUMHKATOB, OCOOCHHO UMEIOLINX PE3KHIl 3armax U HaXOAAIIIXCs B
MEJTKOKPUCTAIUTMYECKOM COCTOSTHUHU (00pa3yIomuX MbLIb);

4. Tlpu pabore CO CTEKISHHBIMH HW3JCTHSAMH M TOCYIOW HEoOXoIuMo COOI0IaTh
OCTOPOKHOCTBH BO M30€KaHUE MTOPE3OB.
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I[Ipyu npoBeneHMHM HSKCOEPUMEHTOB IO  MOJICIMPOBAHUIO  3arpsA3HEHUM  BO3ayXa
MPEyCMOTPEHO HCIOJb30BaHWE KOHIEHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpPHOI,
COJISTHOM, a30THOM, MypaBbUHON. MOTYT MPEACTaBIIATh OMACHOCTH /ISl 30POBBSI U HEOOJbIIINE
KOJIMYECTBA T'a30B, MMOJydaeMble B X0Ji¢ paboThl (Hampumep, xjiopa, okcuaa cepol (1V) u nmp.).
[ToBBIIEHHYIO OMACHOCTh MPEJCTABISAIOT KPENKUE U KOHIEHTPUPOBAHHBIE MHUHEPAJIbHbBIC
KHCJIOTHI, a TAK)Ke MypaBbHHAs KUCJIOTa, 001a/1al0lIUe CHIIBHBIM Pa3belalolIiuM JAeHCTBUEM MIPU
MONaJaHu Ha CIM3UCTHIE 00O0JIOUKHU, KOXKHBIE MOKPOBBI, OJEXk1Y, 00yBb, 000PYIOBaHUE U T.II.
[Tpu monagaHuy KUCIOT HAa KOXKY HEOOXOAUMO OBICTPO MPOMOKHYThH PACTBOP JIFOOBIM TAMIIOHOM
(candeTkoil, BETOMBIO | T.II.), MECTO MOMAAAHUS OOMIBLHO MPOMBITH CTPYEH BOJBI U BBIMBITH C
MBUIOM.

Oco0eHHO OnacHbl KHCIOTHI IIPH MOMNAJAaHUHU B I1a3a. B 3ToM ciydae riaza He0OX0IuMo

HEME]ICHHO OOMIILHO IPOMBITh HE CHJIbHOU cTpyei BOJIBI, 3aTemM
2%-HBIM BOJHBIM PACTBOPOM COJIBI K CPOYHO OOPATUTHCS K BPauy-CIICIIUAIHCTY.
3apanus

1. IlpuroToBieHne KUCIOTHBIX Ta30B M 3aII0JIHEHNE UMH KOJIO.

JUis mpUroTOBIIEHUS Ta30B, MCIIOJIb3YEMbIX B OIBITE JJIi MOJIEIMPOBAHUS BO3/EHCTBUS
KHCJIOTHBIX OCAJKOB Ha PacTeHHUsl (CEpHUCTOTO Ta3a W CEPOBOJOPOJA), UCTIONB3YIOTCS METOMIbI
npenapaTuBHOro noiydenus. KonOsl nepen 3anonHeHueM HeoOXOAMMO TIHIATENbHO BBICYIIMTD.
3ampUieHHE KOJIO IMPOMCXOAUT HEMOCPEICTBEHHO MpPH MOMydyeHHH Ta3oB. Hecmorps Ha
HEeOOoJIbIIME KOJMYECTBA MOJYYaeMbIX ra3oB, paOOThl MO 3alOJIHEHUI0 UMH KOJO HEOOXO0IMMO
IPOBOJUTH B BBITSDKHOM IIKady.

Cepuucroiii ra3 (oxcun cepsl (IV), SO2) mony4aror cxuranuem 1-2 T 3JeMeHTapHOM
CEephbl, OMNYIICHHOH B KOJOy B JIOKKE Ha IPOBOJOKE JOCTATOYHOW JUIMHBL [lomyueHue
CEpHUCTOTO ra3a MpoTEeKaeT 110 PeaKI1H:

S+ 02=S8021 (1.1)

Jlnis 3amonHeHust KoJIObl CEpHHUCTBIM Ta30M JOCTaTOYHO TOPEHHUs cepbl B TeueHHe 3-5
MUHYT.

CepoBoaopon (cynbdun BOJIOPOJIA, H2S) MOJTYYaroT B3aMMOJICIICTBHEM
KOHIEHTPUPOBAHHOMN COJIIHON KHUCIOTHI ¢ M30bITKOM cyibduaa xeneza (ll) mpu xomHaTHOMN
Temreparype:

FeS + 2HCI = H2S1 + FeCl: (1.2)

Jnis  3amosiHeHHsT KOJObI CEpOBOAOPOAOM HCHONB3YIOT Hebosbmol (iaakoH (Orokc,
CTaKaH4YMK), UMEIOIINNA JTHaMeTp, MO3BOJISIONIMNA OITyCKaTh €ro B KOJOY M M3BJIEKAaTh 00paTHO.
Bo ¢nakon mnomemaror 3-5 r cynepuma xenesa (Il), mpuKkambIBaroT HECKOJIBKO Karelsb
KOHIICHTPUPOBAHHOW COJITHOW KHCIOTHI (HAa4MHAeTcs OypHOE BBIACIICHHE CEpPOBOAOPONA) M
Cpasy ke OIycKarT (pJIakoH KakUM-IH00 crocoOoM (Hampumep, MpHUBsI3aB HA HUTKE) B KOJOY.
®nakoH BBIAEPKUBAIOT B KOJIOE 3-5 MUHYT J0 3aBEepIICHHUs BBIIEIECHUS CEPOBOIOPOIA, TIOCIE
Yero U3BJEKAIOT U3 KOJIOBI.

3anojHEeHHbIE Ta3aMH KOJIObI HEOOXOIMMO IUIOTHO 3aKpbITh NPOOKaMu WM (OJIBIOH.
CpoK TOJHOCTH 3alOJHEHHBIX TAaKMM 00pa3oM KOJO JUIs TMPOBEICHUS OIbITa COCTABISET
HECKOJIBKO YacoB.

Kon6pl, 3amonHeHHble ra3aMy U IUIOTHO 3aKPBIThIE, HEOOX0IUMO poHyMepoBaTh. KosOsl
Ne 1 3amonnena cepHucThiM razom; koida Ne 2 — cepoBogoponiom (Pucynoxk 1).

] m

[
's0, /H.S
/ ’/ ?\l ‘J'I/ \k

- )

Pucynox 1. [IponymepoBaHHbIE KOJIOBI, 3aMIOJTHEHHBIC Ta3aMHU
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2. B kaxayro koin0y BHecHTE 4YacTh pacTeHusa. Omepanuio NPOBOAUTE CIEAYIOIIUM
00pa3oM: MOOYEepeTHO OTKPHIBAMTE MPOOKH KOO, OBICTPO OMYCTUT B HHX IOOCTH WU
OTJeNbHBIC JIUCThS M BHOBb 3akpoiire mpoOkamu. He HakmoHslTech mepen KoibamMu U He
BIbIXaliTe HaxoslIMecs B HUX ra3bl. HaOnrogaiite, 4To MpOUCXOAUT C paCTCHUSIMHU.

3. Tak ke OCTOpPOXKHO (HE€ BIbIXas ras) MOOYEpPEeaHO BIICHUTE B Kaxayro kosulOy mo 100 mi
BOJIbI. BRICTpO 3aKkpoiiTe K006l MpoOKaMu. BCTpsXHUTE KaKIyI0 KOJIOY, 9TOOBI pacTeHUs OBLITN
CMOYEHbI 00pa30BaBIIMMHUCS KUCIOTaMU. BHOBB HabmtomaiiTe 3a pacreHussMu. OTMEThTE, Yepes
KaKoOW MPOMEXYTOK BPEMEHH C PACTEHUSMU IPOUCXOISAT BUIUMbIE U3MEHEHHUS.

Conep:xkanue oTyera
PesynbraTel HaOMOIEHUH OOPMIISIOT B BHIE TAOIUIBI 1.
Ta6ymma 1. Pe3ynbpTaThl SKCIEpUMEHTA

Ne I'a3, M3MeHenus, Npoucxosue ¢ paCTCHUEM
KonmObl | Haxomsumiicss B | ITocme BHecenus | [locie  BosaeiicTBust | Bpemst
Kosbe pacTeHus B KOJIOY | KHCIOTHOTO OIS HaO0IeHUs
W3MECHEHUH
1 CepHucThIili  Ta3
(SO2)
2 CepoBoaopon
(H2S)

Ha ocHOBaHUM MOTy4EHHBIX PE3YJIBTATOB CIETIAlTEe BHIBOJ] O BIUSHUU KUCIOTHBIX JOXKICH
Ha PAaCTCHHSI.
Ompit 2. BinsiHue 3arpsi3HEHUS BO3yXa aMMHAKOM Ha PacTeHHUS

[lens paboOTBI: TPOWLIFOCTPUPOBATh HETaTUBHOE BIIMSHUE 3arps3HCHHS BO3/yXa
aMMHaKOM Ha PacTCHHE.
dopmupyemMble KOMITETCHIIMY I MX YaCTH:

Kon DopMyIHpOBKa

OK-7 CIIOCOOHOCTBIO K CAMOOPraHHM3AIMK U CaMO00OPa30BaHHIO

Teoperuyeckas 4acTb

Ammuak (NHs) mpencraBnsier coboli OeclIBETHBIN ra3 ¢ XapaKTEpHBIM PE3KUM 3alaxoM
«HamatelpHoro cnupta». OH Jierde BO3Ayxa M OYEHb XOpOILO pacTBopsiercss B Boxe. llpu
BBICOKMX KOHIEeHTpauusx B Bosayxe (0,5% oObema u Oosee) aMMuak CHUJIBHO pa3apakaer
CJIM3UCTBIE 000JIOUKH, BBI3BIBAET MOPAXKEHUE IJ1a3 U JIbIXaTeIbHbIX MyTel. HeratuBHoe BiusHue
3arpsi3HEHHBI aMMHAakoOM BO3yX OKa3blBa€T M Ha PACTEHMs, BBI3bIBAsl XOPOILIO 3aMETHBIE
U3MEHEHHS B PACTUTEIbHBIX TKaHSAX. TeM He MeHee aMMHaK, P BHECEHUHU €0 B IOYBY B BHJIE
BOJIHOTO PAacTBOPA U B XMMHUUYECKU CBA3AaHHOM BUJE, ABISETCS YIOOPEHHUEM.

Oo0opynoBaHne U MaTepuasbl

1. Konba na 500 M ¢ mpo6koii;

2. ®naxoH Ha 20 miI;

3. AMMuaJHas BOJa;

4. OunbTp OYMaXKHBIH;

5. lonuaTHiieH (ckoty);

6. JIucTbst niam nmoGeru TpajecKaHUU UK JPYroro pacTeHusl.

Yka3anus no TexHuke 0e30MaCHOCTH
Vcnonb3yemble NpH BHINOJIHEHUH aHAJM3a pacTBOPbI, PEAaKTUB, IOCyAa M Apyrue

COCTaBHbIE YAaCTH KOMILIEKTAa JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

IIpu ocMoOTpe MpoOBEPSIIOT:

1. IlenocTHOCTh ¥ FEPMETUYHOCTD YIIAKOBKH PAaCTBOPOB, PEAKTHBOB;

2. OTcyTcTBUE TOBPEXKACHUN MEPHOM MOCYbI, MPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;




3. CooTBeTcTBHE BBIOPAHHOTO Ui WCIOJNB30BAaHUS peakTHBa (PacTBOpA) WM TOCYHAbI
TpeOOBaHUAM METOAMKM aHAIN3a, T.€. HAINYME XOPOUIO M OJHO3HAYHO YUTAEMOM ITUKETKH,
METOK Ha MEPHOU MOCY€E U T.II.

[Tocne mpoBeneHMs aHanM3a MEpHbIE CKISHKM M IMIETKU CIEIyeT HPOMBITh YHCTOH
BOJIOM, CKJITHKM C PacTBOpPaMU HEOOXOJWMO T€PMETHYHO 3aKpBITh U YJIOXKHTh B MECTa ISl MX
XpaHEeHHUS.

Bxonsmue B COCTaB KOMIUIEKTa PEaKTHBBI MEPMETHYHO YIIAKOBAaHBI BO (DIIAaKOHBI M He
IPEJCTABISAIOT OMNACHOCTU IPU XPAaHEHHWU. XOTb KOMIUIEKT HE COJEPXKHUT SAOBUTBHIX U
CHJIBHOJICHCTBYIOIINX BELIECTB, MpHU paboTe ¢ KOMILIEKTOM HEOO0XOIMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM IIpaBWJIaMH 0€30IIaCHOCTH, HPEIYCMOTPEHHBIMH JJIi PabOT B XUMHYECKOH
naboparopuu. B wactHoCcTH, Tpu paboTe B JIAOOPATOPUH HE JOIMYCTUMO:

1. Ilonaganue XMMHUKATOB M PaCTBOPOB Ha CIIM3UCThIE 000JI0UYKH, KOXKY, OEXKY;

2. IlpunsTre nuuw (MUTh);

3. Bapixanue Bo3/lyxa 1 XUMHKAaTOB, OCOOCHHO UMEIOLINX PE3KHIl 3amax U HaXOA[LMXCS B
MEJIKOKPUCTANINYECKOM COCTOSIHUU (00pa3yIoLIUX MbUIb);

4. Ilpu paboTe cO CTEKISIHHBIMM H3JEIUSMH U TOCYJOH HEOOXOIUMO COO0aaTh
OCTOPOXKHOCTb BO MU30€KaHUE MIOPE3OB.

[Ipy nmpoBeaeHUM  SKCIEPUMEHTOB IO  MOJEIMPOBAHUIO  3arpsi3HEHUM  BO3IyXa
IPEIYCMOTPEHO HWCIIOJIb30BAaHHE KOHIICHTPUPOBAHHBIX M pa30aBICHHBIX KHCIOT — CEPHOM,
COJISTHOM, a30THOM, MypaBbUHONW. MOT'YT IpEACTaBIsATh ONACHOCTb Ul 30POBbs U HEOOJbIINE
KOJIMYECTBa ra30B, MOJydyaeMble B X0Jie paboThl (Hampumep, xjiopa, okcuaa cepol (1V) u mp.).
[ToBbILIEHHYIO ONACHOCTb NPEACTABISIIOT KpENKHEe M KOHLEHTPUPOBAHHbIE MHHEpaJbHbIE
KHCJIOTHI, @ TAK)KE MypaBbHHAsI KHCJIOTA, 00JIaIal0IINe CHIIBHBIM pa3bealoiuM JIeHCTBUEM TIPU
IOTAJAHNUU HA CIIM3MUCThIE 00O0JO0YKH, KOXKHbIE ITOKPOBBI, OJEKIY, 00YBb, 000pPYAOBaHUE U T.II.
[Tpu momaganuy KUCIOT Ha KOXKY HEOOXOMMO OBICTPO MPOMOKHYTH PAaCTBOP JIFOOBIM TAMITIOHOM
(canderkoii, BETOUIbIO U T.II.), MECTO MOMaJaHUsI OOUIBHO NMPOMBITH CTPYEH BOJbI U BBIMBITH C
MBLJIOM.

Oco0eHHO onacHbl KMCIOTHI IIPU MOMAJAaHUU B I1a3a. B 3ToMm ciydae riaza HE0OX0IuMO

HEMEIJICHHO 00MIIbHO [IPOMBITh HE CUJIBHOU cTpyeit BOJBI, 3aTeM
2%-HbIM BOJHBIM PACTBOPOM COJIBI U CPOYHO OOPATHUTHCS K Bpauy-CHEIUAIIUCTY.
3aganusa

1. Ha nHO K0JIOBI MOJOXHUTE OyMakHBIA (UIBTP Tak, 4ToObl Koiba He pa3duiack mpu
MOCJIEYIONIEM OITYCKaHUH B Hee (prrakoHa.

2. Jluct unm mobGer pacTeHHsl 3aKpenuTe BO (UIakoHe Kak IOKa3aHO Ha pPHCYHKe 2.
OCTOpPOXKHO MO CTEHKE JIMOO Ha HUTKE OMYCTUTE (DJITAKOH B KOHMUYECKYIO KOJIOY.

Pucynok 2. JIuct (mober) 3akpenieHHbli BO ¢iakoHe
3. Buecute B konOy 3-4 karmim aMMHauyHON BObI, OBICTPO M T€PMETHYHO 3aKPOUTE KOJIOY
pOOKOii.
OnbIT MpoBeUTE B HAYaJIe 3aHATHS, PE3Y/IbTAT 3aQUKCUPYHTE B KOHIIE 3aHATHUSI.

Conep:xanue oTuyeTa
CaemnaiiTe BbIBOJ O BIMSHUM 3arpsi3HEHUS BO3/lyXa Ha pacTeHUE. 3alUIINUTe
ypaBHEHHE PEAKIINN 00pa30BaHUs U3 aMMHUAKA ILETOYHOT0Y OIS



KoHnTposabHbIe BOnpockl

1. MexaHu3mbl BO3JICUCTBUS KUCIOTHBIX JIOKIEH Ha KOMIIOHEHTHI OKPYKAIOIEH Cpeibl.

2. KakoBEI ITOCIICICTBHS BBINAACHHS KUCIOTHBIX JOMXKICH?

3. Kak MOXKHO CHU3HUTh HHTEHCUBHOCTh KUCJIOTHBIX JTOXKACH?

4. B uem 3akimovarorcst GU3MUECKUE IPUIUHBI TAPHUKOBOTO Y dexra’?

5. I'moGanpHO M3MEHEHNE KIIMMaTa: MPUIUHBI, MEXaHU3M MPOIECcca, MOCIEACTBHUA.

6. KakoBbl Oynyr mocnenctBus st Ouocdepsl, ecian NapHUKOBBIA 3ddexr Oyxmer
MIPOJIOJDKATh YCHUITMBATHCS?

Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOH TeMe

OcHoBHas JuTepaTypa:

1. KopoOkun, B. W. Dxonorwus : [yuebnuk] ms By3oB / B. M. Kopobkwun, JI. B. [lepenensckuid. -
13-e u3x. - PoctoB H/]] : ®enukce, 2004. - 602 c. - (Bricuiee oopazoBanue). - bubnuorp.: c. 602.
2. Opnos /I.C. Dkonorust u oxpaHa Ouocqepsl P XUMUYECKOM 3arpsi3HeHUu: YueOHoe
noco6ue 1ist By3oB/ JI.K.Cagouukoa,1.H.JIozanoBckas. - 2-e, nepepal. u gor. - M.:Bsici.
mkoj1a,2002. - 334 c.: un. - 320-322

JlonmoJIHNTeIbHAS JIUTEpaTypa:

1 CrenanoBckux, A. C. Obmias sxomnorus : yaeOHuk st By30B / A. C. CtenaHoBckux. — M. :
IOHUTU-TAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bpatunkosa, U. I'. DU3MKO-XUMUYECKHE OCHOBBI MH)KCHEPHOW IKOJIOTHH :yuyeOHOe Tocooue /
. T'. BpatunkoBa. — M. : Poccuiickuii yHUBEpCUTET ApYy>KObI HapoaoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNurepuer-pecypcesl:
1 http://window.edu.ru/ — eauHoe OKHO JOCTyIa K 00pa30BaTeIbHBIM peCypcam

2 http://biblioclub.ru/ — DBC «YHuBepcuTeTckast OMOIMOTEKa OHIAWHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBIIH KaTaaor aCCOMMAIMH dJICKTPOHHBIX OUOIHOTEK
yueOHbIX 3aBefieHni u opranuzanuit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpeiToe 0Opa3zoBaHue

6 http://ecograde.bio.msu.ru — Mudopmarmonnas cuctema «DyHaaMeHTaIbHbBIE TPOOIEMBI
OLICHKH COCTOSHHSI YKOCUCTEM U 3KOJIOTHIECKOTO HOPMHPOBAHHSI

JlaboparopHasi padora 2. JK0J10rn4ecKHue uccjaeJ0BaHUs BOAbI
Omnpit 1. Habmonenue 3a coctaBoM aTMOC(HEPHBIX 0Ca/IKOB

[{ens paboTel: M3ydyeHne cocraBa aTMOC(EPHBIX OCAIKOB.

DopmupyemMbie KOMIETSHITMH UITH HX YaCTH:
Kon dopmyIHpoOBKa
OK-7 CITOCOOHOCTBIO K CAMOOPTaHHU3aIMU U CaMOOOPa30BaAHHIO

TeopeTuyeckas 4acTb

KucnotHocTh BOJBI Ompezensercss 3HadeHUEM BOJOpOAHOro mnokaszarens (pH), xoropsrit
JUISl TIPUPOJHBIX BOJ OOBIYHO MMeeT 3HaueHus oT 6,5 mo 8,5. M3menenus pH Boapl Bogoema
OOBIYHO MOTYT BBI3BATh 3arpsi3HEHUS] BO3/AyXa KUCIOTHBIMH MpPHUMECSIMH (OKCHIaMHU CEephl U
azora, okcuaoM yriepona (IV) m nap.), KOTOpbIE «BBIMBIBAIOTCS» W3 BO3AyXa IOXKISIMH W
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nonagalT B BojoeM. Mi3meneHuss pH MoOryT BbI3BaTh TakXkKe 3arpsa3HEHHs BOJOEMa
IPOMBIIIJICHHBIMA CTOYHBIMH BOJAaMM, KOTOpble HE HpOLUIM HeiTpanusanuto. KuciorHocTs
OPUPOIHON BOJBI MOXET OMNPEAETAThCA TAKXKE XapaKTepoM IOYBOIPYHTOB, JaHamagdra B
KOTOPOM pacnojoxeH BogoeM. M3menenue pH npupoaHoil BoJbl cBEpX AOMYCTHUMBIX IIPEEIOB
(bomee 8,5 m menee 6,5) co3maeT cpedy, HEMPUTOTHYIO JJIsl CYHNIECTBOBAHHS OOJIBITUHCTBA
BOJIHBIX OPraHM3MOB, OCOOCHHO MNpocTeimux. KauecTBo mpupoaHON BOABI B 3HAYMTEIHHOM
CTEIIEHU OIPEIENSAETCS KOHLEHTpPAlUel pacTBOPEHHBIX B HEHM MHUHEPAIBHBIX cosie. MOKHO
BBIJICJIUTH /1B OOJIBIINX KJIACCA MUHEPAJIbHBIX COJIEH, KOTOPbIE BCTPEUYAOTCsl B IPUPOIHON BOsIE
B 3HAYUTENIbHBIX KOHIeHTpauusax (Tabauna 3).

OcHoBHO# BKJIaJ B oOliee coiecoiepkaHlue BHOCIT COJIU 1-To Kiacca, KOTOpbIE CleayeT
oTpeneNaTh B nepByko odepenb. Conu 2-ro kjacca Takke He0OXOAMMO YYUTHIBAThH MPH OLIEHKE
KayecTBa BOJAbBI, T.K. Ha KaXAyl0 W3 HMX ycraHoBieHo 3HadeHue IIJIK, xorda oHu BHOCAT
HE3HAYUTENIbHBIN BKJIAJl B 00IIEe COJIECOIepKaHNEe TIPUPOIHBIX BO/I.

Tabmuua 3. OcHOBHbIE KOMIIOHEHTBI, CO3/AOLIMEe MHUHEpAIU3aLUI0 MUTHEBOW M MPUPOJHON
BOJIBI

KOMITOHEHTBI MUHEPAJIBHOTO COCTAaBa BOJIbI [pemenbHO HOMyCTHMAs KOHIIEHTPALIHS
(I1AK)
1-it KIIACC

1. Katnonsr:

Kansuwuit (Ca?*) 200 mr/m

Harpuii (Na*) 200 Mr/n

Maruwuii (Mg*") 100 mr/m

2. AHMOHBIL:

I'mapokap6onat (HCO3) 1000 mr/n

Cynsdar (S042) 500 mr/i

Xnopus (CI) 350 mr/n

Kap6onar (CO3) 100 mr/n

Hurpar (NO3") 45 mr/n

2-it KIIACC

1. KatnoHsl:

Ammonnit (NH4") 2,5 mr/n

JKeneso obmiee (cymma Fe?" u Fed*) 0,3 M/

Metannb 0,001 mMoB/1

2. AHHWOHBI:

docdar (POs>) 3,5 Mr/n

Hurpar (NO2") 0,1 mr/n

B nmepByro ouepeab HapyLIEHHBII MUHEpPAJIbHBIA COCTAaB BOJbBI CKAa3bIBAaeTCS Ha
KU3ZHEJEATEIIBHOCTH TMPOCTEUINNX (KJIETOYHBIX) OpPraHU3MOB, T.K. PACTBOPEHHBIE COJIU U
ONpENeNAI0T OOMEH BEIIECTB KIETOK C OKPY)KAIOLIEH CpefAod M SIBIAIOTCA CTPOUTENbHBIM
MaTepuaJioOM I DJIEMEHTOB >KMBOM KIETKU. [IOBBIIIEHHAss KOHLIEHTpalUs COJIEH B BOJE
naryOHO CKa3bIBaeTCsl HAa MMHEPAJIbHOM COCTaBe OKPYXKAlOLel BOJOEM IOYBBI, BBI3bIBAS €€
3aCOJIEHHE, KaK B IIPOLIECCE BIUTBHIBAHUS BOJBI IIOYBOM, TaK U IIPU OPOLIEHUU TAaKOW BOJOH
CEJIbCKOXO03SHUCTBEHHBIX MoJiel. Mcrounnkamu oOoramieHusi NpupoaHOil BOAbl MUHEPAIbHBIMU
COJIAMHM, IIPUBOJIAIIETO K HAPYIICHUIO IIPUPOJHOTO COJIEBOIO PAaBHOBECHUS B BOJIE, SBIIIOTCS:
® JIMBHEBBIC U TaJIbIE BOJBI C ITOCBHITAEMBIX COJISIMHA 3UMOM YJIHUI] TOPOJIOB U AOPOT;
® [IOBEPXHOCTHBIE JOXKEBBIE BOJIBI C MIOJIEH, TA30HOB NOCJIE TPUMEHEHHNSI HA HUX MUHEPAJIbHBIX
y10OpeHuil, a TaKk)Ke TPYHTOBBIE BOJBI;
® HEOUYHIICHHBIE CTOYHBIE BOJIBI, PACCOJIbI, COpachIBaeMble IPOMBILIUICHHBIMHI TPEATNPUATHIMH,
U Jp.
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IloBbIIEHHAss KOHLIEHTpalus COJEH yXYAIIAeT BKYC IIMTbEBOM BOJBL. IIpu
KOHIIGHTpalusAX cojel, mnpesblmaromux coorsercTByromue [1JIK, Boma craHoBuTCA
HETPUTOAHOM JUIsl TUThS ¥ MCIIOJIb30BaHMS Ha XO3SIICTBEHHBIC HYK/IBI.

Ha npaBUIBbHOCTH MOJIyYEHHBIX PE3YJIbTATOB aHAJIM30B BIMSAET criocod oTOopa mpoOsbl
BOJBI M YCIOBHUS ee XpaHeHus. [Ipoba momkHa ObITH 0TOOpaHa B YUCTYIO CTEKJISIHHYIO HIIU
MJIaCTMAcCOBYIO OyThUIb 00beMOM He MeHee 0,5 1 (B OyThUIM JOJDKHO ocTaThbes He Oosee 5-10
MJI BO3]lyXa); MPOOBI CIeAyeT aHATU3UPOBATh B TEUCHHE HECKOJIBKHUX YacoB Iocie 0TOopa JInbo
XPaHUTb B XOJIOAUIbHUKE.

OueHp ynoOHBIM OOBEKTOM MJIsi W3YYEHUS MUHEPAIBbHOTO COCTaBa BOJBI SIBISIIOTCA
OyTBUIMPOBAHHBIE TNHMTHEBbIE M MUHEpAIbHbIE BOJbI, HMEIOIIME OSTHUKETKH C YKa3aHHUEM
KOHIICHTpALUi PaCTBOPEHHBIX COJIEH.

JloxneBas Boja 0ObIYHO MMeeT ciaabokucible cBoiicTBa. IlporcxoauT 3To, Kak mpaBuilo,
BCJIC/ICTBHE PacTBOpeHUs B Hell nuokcuaa yriaepoga COz. IIpoGiemsl, CBA3aHHbBIE C KUCIOTHBIM
WIA ILIEJOYHBIM 3arpsi3HeHHEeM aTtMoc(epHOM BOABI, NIPOMCXOIAT 4Yalle BCEro u3-3a
JeSITeTbHOCTH YETIOBEKA.

[TpryrHON BO3HHMKHOBEHMsI KHCIOTHBIX JOKIEH SBISIOTCS MAacCOBbIE MPOMBIIIICHHBIE
BBIOpOCH! okcuaa cepol (IV) SO2 u okcunoB azora NOx B armocdepy. B pesynbrate okuciieHus
9THX BEILECTB KHMCIOPOJOM BO3JyXa M B3aUMOJEHCTBHs ¢ aTMOC(EpHON BiIarod MpPOUCXOIUT
obpaszoBanue aszotucroir (HNO2), azornoii (HNO3), cepuucroit (H2SOz) u ceproii (H2SOa)
KHUCIIOT.

OO6opynoBaHue U MaTepuaJbl
JIoxKa;
Hoxxuupr;
ITunner;
[Ipo6upku;
HITaTtuB 11 TpoOUpPOK;
PacTBop #1014a;
PactBop nudennnamMuHa B KOHIEHTPUPOBAHHOMN CEpHOI KUCIIOTE;
PactBop conu Gapust (HachIIIEHHBIN);
PactBop comnsiHoit kucnotsl (1:5);
Bona uncras;
11. pH-tect win 6ymara MHIUKATOpPHAsE yHUBEPCAIbHAS;
12. TIpoObr ocagKoB (OIS, CHETA, JIbIA).
Yka3zaHusi 10 TeXHHKe 0€30IaCHOCTH
Vcnonp3yemble TpH BBINOJTHEHWH aHAJIM3a pAcTBOPBI, PEAaKTHB, IOCyAa H Apyrue

COCTaBHbBIE YACTHU KOMILJIEKTA JIOJKHBI OBITh IPEABAPUTEIHLHO OCMOTPEHBI.

IIpu ocMoOTpe mpoBEPSIIOT:

1. LlenocTHOCTh ¥ FepMETUYHOCTh YIIAKOBKH PAaCTBOPOB, PEAKTHBOB;

2. OTcyTcTBHE TOBPEXKACHUM MEPHON TIOCY b, MPOOUPOK, KOHTPOIBbHBIX LIKAT U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO JUIS HCIOJB30BAaHUS peakTHBa (pacTBOpa) WM TOCYHAbI
TpeOOBaHUSM METOJWKH aHAIN3a, T.€. HAIMYHE XOPOUIO W OJHO3HAYHO YHTAEMON ITHUKETKH,
METOK Ha MEpPHOH MOCy/e U T.II.

[Tocne mpoBeneHHs aHanM3a MEpHBIE CKISHKH M THIETKHA CIETyeT MPOMBITH YHCTOU
BOJIOM, CKJITHKH C pacTBOpPaMU HEOOXOAMMO T€pMETHYHO 3aKpBITh U YJIOXKHUTh B MeCTa JUIS MX
XpaHEHHS.

Bxopnsmue B cOCTaB KOMIUIEKTa PEaKTHBBI M€PMETHYHO YIIAKOBAaHBI BO (DIIAKOHBI M He
NPEICTABISIIOT OIACHOCTH TMPH XpPAaHEHWH. XOTh KOMIUIEKT HE COJNEPKHUT SAOBUTBHIX U
CHJIBHOJICHCTBYIOIIMX BELIECTB, MPU paboTe ¢ KOMILJIEKTOM HEOO0XOIMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMH 0€30IIaCHOCTH, HPEAYCMOTPEHHBIMH JJIi PabOT B XUMHYECKOH
nabopatopuu. B wactHocTH, ipu paboTe B 1abopaTopun HE JOMYCTHUMO:

1. Ilonaganue XMMHUKATOB M PaCTBOPOB Ha CIIM3UCThIE 000JI0UYKH, KOXKY, OEXKY;

2. llpunstre nuiy (MUThA);

CoNoOAWNE

[EEN
©
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3. Bapixanue Bo3ayxa U XUMUKATOB, 0OCOOCHHO MMEIOIINX PE3KUH 3arax v HaXOJSIINXCS B
MEJIKOKPHUCTANINYECKOM COCTOSIHUU (00pa3yIOLIUX IMbLIb);

4. Tlpu paboTe €O CTEKISIHHBIMH W3JCTUSMH W TOCYJOH HEOOXOIUMO COOI0aaTh
OCTOPOXKHOCTH BO M30€KaHUE MTOPE30B.

[TOBBIIIIEHHYIO OMACHOCThH MPEACTABISIOT KPEIKHE W KOHIICHTPUPOBAHHBIC MUHEPAIbHBIC
KHCJIOTHI, a TAK)Ke MypaBbHHAas KUCJIOTa, 00J1aIal0UI1e CHIIBHBIM Pa3beIalonIiM JAeHCTBUEM MPU
MONaJaHU Ha CIIM3UCTHIE 00O0JIOUKHU, KOKHBIE MOKPOBBI, OJEXK 1Y, 00yBb, 000PYIOBaHUE U T.II.
[Tpu monagaHuy KUCIOT HAa KOXKY HEOOXOAUMO OBICTPO MPOMOKHYThH PACTBOP JIFOOBIM TAMIIOHOM
(candeTkoil, BETOIIBIO | T.II.), MECTO MOMAAaHUS OOUIBLHO MPOMBITh CTPYEH BOJIBI U BHIMBIThH C
MBLIIOM.

Oco0eHHO OnacHbl KHCIOTHI IIPH MOMAJAAHUU B I1a3a. B 3ToM ciydae riaza He0OX0IuMo
HEMEIJICHHO 00UIIBHO IIPOMBITH HE CHJIbHOI CTpyeit BOJIbI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJIBI K CPOYHO OOPATUTHCS K BPauy-CIICIIUAIHCTY.

Cobuto1aiiTe 0OCTOPOKHOCTD NMPHU paboTe C pacTBOPOM Au(eHnIaMmuHa B cepHOU Kuciore!

CobmromaiiTe OCTOPOKHOCTD: XJIOPU Oapusi TOKCHYEH!

3amanusa
A. Onpenenenue pH

1. CmouuTe NOJIOCKY YHUBEpCAIbHOW MHIUKATOPHON Oymaru uccienyemoin Bogoid. s
3TOr0 HAKJIOHUTE MPOOUPKY C BOJOW W ONMYCTUTE B HEE OAWH KOHEI] IMOJOCKH WHIMKATOPHOU
Oymarw, Jeprka MUHIIETOM BTOpoii ee KoHerl (PucyHok 6).

Pucynox 6. Onpenenenue pH uccnemyemoit mpoObl BOBI
2. BpIHbTE MHIMKATOPHYIO Oymary u3 MpoOMpPKH M CpPaBHHUTE MOIYYEHHYIO OKpPacKy co
mkanoi. Onpenenure pH uccneayeMoil Boasl (10kK1€BOM, TaJol CHErOBOM, Tajoro jbjaa) IO
HIKae.
b. O0HapykeHHe HUTPAT-UOHOB
JloGaBbTe B MpoOOMPKY C HccienyeMoil Bojod 2-3 kamuM pacTBopa JuQeHHnIaMHuHa
(Pucynok 7). Ilpu Hanmuuuu B BOJie HUTPAT-MOHOB PAacTBOP OKPAIIMBAETCS B CHHUMN IBET.

PacTteop
avncprHunaMnHa
Mo Kanmnsam

5mn

Pucynox 7. O6HapyxeHHEe HUTPAT-UOHOB B UCCIEAYyeMON TPo0Oe BOIBI

[TpurotoBnenne pactBopa AudeHUIaMUHA B KOHIIEHTPHUPOBAHHOW CEPHOM KHCIOTE: B
KanenbHHITy (25 M) Haselte Ha 2/3 00beMa KOHIIEHTPUPOBAHHYIO CEPHYIO KUCIOTY (TUIOTHOCTH
1,84 r/cm®) 1 BHecHTE B Hee Ha KOHYHMKE CKANBIIEN HECKOIBKO KPUCTAIIIOB TU(EHNIaMUHA.

KonuuectBeHHOE ompezeneHue coiepaHUs HUTPATOB TaKXKE€ MOKHO BBIMOJIHUTH C
MOMOIIbI0 HUTpaT-TecTa. JlJisi 3TOro BBIHBTE MOJIOCKY TecT-cucteMbl «Hutpar-Tect» wu3
YIAKOBKH M OTPEXbTE KyCOUEK MHIUKATOPHOM MOJIOCKH Pa3MEPOM IMPUMEPHO 5*5 MM. 3akaB
OTpE3aHHBII Y4aCTOK IMOJIOCKU MHHIIETOM, OKYHHUTE B TECTHPYeMYI0 TIpoOy Bobl. Uepe3 3 MuH.
CpPaBHHUTE OKpacKy pabodero y4yacTka ¢ KOHTPOJbHOM Ko Ha OOJO0XKE TEeCT-CUCTEMBbl U
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OIPEAEIINTE COACPKAHUE HUTPATOB.
B. O6napy:kenue cyiab(UT-HOHOB

1. JMo6aBbTe B mpoOHPKY C UCCleayeMOi Boo 1-2 kamu pacTBopa iofa.

Jns mpuroToBieHHs pacTBopa Monaa antedHblil 5%-HbI CIMPTOBOM pacTBOp Hoaa
pa30aBisaoT B 20 pa3 BOAOM /10 [IBETAa HEKPEIIKOTO Yasi.

2. Habmroaiite, 4TO MPOUCXOIUT C OKPAIIEHHBIM PACTBOPOM.

I'. O0napy:xeHue cyJb(paT-uHOHOB

Jo6aBbpTe B MpOoOUPKY ¢ HUccaeayemoi Bojoi 10 kameias pacTBopa COJSTHON KUCIOTHI U 2
Karumi pactBopa cosin 6apust. Habmromalite B TeueHne 3 MUH. 3a IOMYTHEHHEM pacTBOpA.

KonunuecTBeHHOE oOlpeneseHre CoOAepKaHUsl Cylb(aT-nOHOB MOXHO BBINOJHATH C
MOMOIIBIO TecT-KoMITIeKTa «Cyab(arbi», I 3TOTO:

1. OnonocHuTe MEPHYIO CKISHKY HECKOJBKO pa3 aHaliu3upyemMoi Bojaou. Haneiite B
CKJISTHKY 2,5 MJI pOOBI BOJIBI, UCIIONB3YS Il TOUHOCTH MUNETKY KanenbHUIy (Pucynox 8).

2,5mn
==
Pucynok 8. MepHas ckiisiHKa, 3alI0JJHEHHAsI aHAIU3UPYEMOM BOAON

2. Joenute pH mpoGwel 1o pH 4 pactBopamu ruapoxkcujga HaTpus JUOO COJISHOM
KHUCJIOThI, NMpHOaBisAs UX C MOMOIIBI0O NUIETKU-KalelIbHUIIBI, B 3aBUCUMOCTH OT pH cpensl.
Konrtponupyiite 3Hauenue pH o yHuBepcaabHON HHIMKATOPHOI Oymare.

3. Hcnonp3ys nunerky-KamenbHHIY, J00aBbTE€ B CKISHKY C aHAJIU3UPYEMOM BOJOU
pactBop optaHmioBoro K 1o metku «5 mi». 3akpoiiTe CKISHKY NpoOKOMl M mepemeniaiite
pacTBop.

4. CoeaMHHUTE LIMPUI-T03aTOp C NUNeTkol 1yt TuTpoBanus (Pucynok 9). C momomuipio
mnpuia HaOepuTe B NMUIETKY JUIsl TUTPOBaHUS pacTBop xjuopuna Oapus. IloctemenHo, mo
KalUIsIM, TUTPYHTE COJEpKMMOE CKISHKM pacTBOpPOM XJjopuaa Oapust 10 TOSBICHUSA
HEHCYE3aI0IIeH 3eJIeHOBATO-TOyO00H OKPACKH.

Pucynok 9. CoeanHenue mnpuia-103aropa ¢ MUNeTKon A TUTPOBAHUS
[Tpumedanue. [y 94eTKOTO ONpENENeHUs] TOYKH IKBUBAICHTHOCTH OKPACKy THTPYEMOMN
poObl CpaBHUBAMTE C OKPACKOM XOJIOCTON MPOOBI, B KAUECTBE KOTOPOM MCIONIB3YyHTE CKIISIHKY C
TaKUM K€ 00bEMOM aHATM3UPYEMOH BOJIBI M HHIUKATOPA.
5. Onpenenute 00beM pacTBOpa XJopHuaa Oapusi, U3pacxoAoBaHHOrO Ha TUTpoBaHue (V,
mi1) (Pucynok 10):
V =Vo— Vi
@)
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WexonHbIR
obLéM Vol

KoHeuHkIA
obLeEm f Vil

Pucynok 10. Onpenenenne n3pacxoJ0BaHHOTO XJIOpUaa Oapus

6. Paccunraiite koHneHTpaiuto cyinbharoB (Cc, MI/i) B aHaIM3upyeMoit Boje 1o hopmyiie

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

rae: 48,03 — MonsipHas Macca SKBUBAJIEHTa CyIb(haT-uoHa, I/MOJIb;

V — o0beM pacTBopa xyopuia 6apusi, U3pacxoI0OBaHHOTO HA THTPOBAHUE, MIT;

Cp — KOHIIGHTpaIusi pacTBopa xjopuaa Oapus, ucroiib3yemoro ansi TuTpoBanus, 0,02
MOJIB/TI DKBUBAJICHTA;

1000 — koaddunmenT nepecyera eAUHUI] USMEPEHHUI U3 TPAMMOB B MUJUIUTPAMMBI;

Vi — o0beM npoOBI, B3ATOM AJI1 TUTPOBAHUSA, 2,5 MII.

Conep:xaHue oT4yeTa

3adukcupyiiTe pe3ynbTaThl JKCHEPUMEHTOB B TeTpaau. Vcmonb3ys MOJydYeHHBIE
PE3YNIBTAThI SKCTICPUMEHTOB, CJIEJIAliTe BEIBOJI O BO3MOYKHBIX MCTOYHUKAX 3aTrPS3HCHUS OCA/IKOB.
Hanummre cooTBETCTBYIOIINE YPAaBHEHUSI XUMUUYECKUX PEaKLIUM.

=384-V (3)

OmpiT 2. OnipesiesieHre OpraHoJIeNTHYECKUX MoKa3aTeel KauecTBa BOJIbI

[{enb paboThl: 3HAKOMCTBO C OPraHOJIENITUYECKON OILIEHKOW KauecTBa BOJIBI.
DopmMHpyemMble KOMIETEHIIMU WM X YacTH:

Konx DopmyJIUpOBKa

OK-7 CIOCOOHOCTBIO K CAMOOPTaHU3alUuK U CaMO00pPa30BaHHIO

Teoperuyeckas 4acTb

Jtoboe  3HAKOMCTBO CO  CBOMCTBAaMH  BOJABl ~ HAaYMHAETCSI C  OMNpeAesieHus
OpPraHOJIENTHYECKUX IOKa3aTelel, T.e. TaKUX, [UIsl ONPENCNIEHUS KOTOPBIX MBI IOJB3YEMCS
HalllUMM OpraHaMHM 4YyBCTB (3peHHeM, OOOHSHHEM, BKycoMm). OpraHojenTHYecKas OICHKa
IPUHOCUT MHOTO IPSMOM U KOCBEHHOM MH(OPMAIIMU O COCTaBE BOJBI U MOXKET OBITh MPOBEJCHA
ObicTpo U 06e3 kakux-1ubo npudopoB. K opraHonenTHyeckuM XapakTepUCTHKaM OTHOCATCS
LIBETHOCTb, MyTHOCTb (IIPO3PAaYHOCTH), 3aMax, BKyC U IPUBKYC, IEHUCTOCTb.

OpranonenTuyeckas OIIEHKa KauecTBa BOJbl — o00si3aTeNbHAs HavajbHas Ipolexypa
CaHUTAPHO-XMMHUYECKOIO0 KOHTpOJIA BOJAbl. E€ NpaBUIbHOMY IPOBENECHUIO CIELHAIUCTBI
pHUIAI0T OOJIBIIOE 3HAUECHHUE.

[[BETHOCTb — €CTECTBEHHOE CBOWCTBO MPHPOJIHON BOJIbI, OOYCIOBICHHOE MPUCYTCTBHEM
TYMUHOBBIX BEIIECTB U KOMIUIEKCHBIX COEIMHEHUH kene3a. L[BEeTHOCTh BOJBI MOXKET 3aBHCETh
OT CBOICTB M CTPYKTYpHI JIHAa BOJIOEMA, XapaKTepa BOJHOW PACTUTENBHOCTH U MPHJIETAIOIINX K
BOJIOEMY TTOYB, HATMYHS B BOJOCOOpHOM Oacceline 00JIOT U TOP(HSHUKOB U JIp.

Ecnu okpacka BOJbI HE COOTBETCTBYET OOBIYHBIM IMPHPOJIHBIM OTTEHKAaM, a TaKKe MpHU
MHTEHCUBHOW €CTECTBEHHOM OKpacKe, OMpPENENsIIOT BBICOTY CTOJ0A >KUIKOCTH, MPU KOTOPOM
BU3YaJIbHO OOHapyXuBaeTcsi okpacka. COOTBETCTBYIOIIass BBICOTAa CTOJ0A BOJBI HE JOJDKHA
IPEBBILIATh: A BOJABI BOJOEMOB XO3HCTBEHHO-IIUTHEBOrO Ha3HaueHUsd — 20 cM; KyJIbTypHO-
ObiToBOro HazHaueHuss — 10 cM. VYoBiIeTBOpHUTENIbHAas IBETHOCTh BOJABI YCTpAHSET
HEOOXOAMMOCTh omnpeaeneHus Tex 3arpssauterci, [1JIK KoTopeix ycTaHOBIIEHBI 1O IIBETHOCTH.
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K TakuMm 3arps3HUTENsIM OTHOCSTCS MHOTHME KpacUTeNd W COEAMHEHHs, oO0pasyromue
WHTEHCHUBHO OKpaIlIE€HHbIE PACTBOPHI.

MOHO ompeAensaTh IBETHOCTh W KaYeCTBEHHO, XapaKTepu3ys IBET BOJBI B MPOOUpKE
BbicoTO 10-12 cM (Hampumep, OecuiBeTHas, cllaboKenTas, )KeyTas, OypoBaras U T.1.).

OnpeneneHne IBETHOCTU (MM LIBETA) BOJbI aKTYaJbHO TOJBKO IIPH OLEHKE KadecTBa
OKpAIlIEHHBIX MPUPOAHBIX BOJ JIMOO MpU aHANU3€ CTOYHBIX BOA. LIBeT y muTheBOIl BOAIBI, Kak
IIPABUJIO, OTCYTCTBYET.

MyTHOCTh BOJABI OOYCIIOBJIE€HA COAEpNAHHUEM B3BEIIEHHBIX B BOJE MEJIKOAMCIEPCHBIX
IpUMecel — HEPaCTBOPUMBIX MJIM KOJIJIOWIHBIX YACTHI] PA3JIUYHOIO IIPOUCXO0XKICHUS.

MyTHOCTH BOJIbI O0YCIIOBIMBAET U HEKOTOPBIE APYTrUe XapaKTEPUCTUKH BOJIbI, TAKUE KaK:

® HAIMYHME OCAJKa, KOTOPHIH MOXET OTCYTCTBOBAThH, ObITH HE3HAUMTEILHBIM, 3aMETHBIM,
00JIBIINM, OUYEHB OOJIBIIUM (KOJTUYECTBO 0CAKA MOKHO U3MEPATH B MUJUIUMETPAX);

®HAaJIMYME€ U KOJMYECTBO B3BELIECHHBIX BEIIECTB, WM TPyOOIMCHEPCHBIX IpUMECEH
(u3mepsercs B MUIMUTPaMMax MaccChl IPUMECEH Ha JIUTP BOJIbI);

® [IPO3PAYHOCTh, U3MEPSETCS KaK BBICOTA CTOJ0A BOJBI, MIPH B3IJIAJE CKBO3b KOTOPBIM Ha
Oenoit Oymare MOXKHO pa3ianyaTh CTAHAAPTHBIN MeYaTHBIA MPUPT.

Jliig ornpeneneHuss MyTHOCTH MCIIONb3YETCsl BU3YaJIbHBIN METOJl — IO CTENEHH MYTHOCTH
cton6a BbicoToil 10-12 cM B MyTHOMepHON mnpobupke. MyTHOCTH TPOOBI OMUCHIBAIOT
KaueCTBEHHO CJENYIOIIMM 00pa3oM: Mpo3payHasi; ciado onajecuupyrolas; onajlecuupyrouas;
cnabo MyTHasi; MyTHasi; OU€Hb MYyTHasl.

Omnanecuenmus — ot opalus (;1at.), Ha3BaHNE MUHEpaIa — SIBICHUE XapaKTEPHOTO CBEUCHHS
KOJUTOMIHBIX PACTBOPOB IPU X OOKOBOM OCBEIICHUHU, XOPOIIO HaOII0gaeMoe Ha TEMHOM (pOHE.
SIBnenune OOYCIIOBIEHO paccesHUEM CBETa BCIEACTBHE €ro JAU(pPakuuM OT B3BEIICHHBIX B
KOJUIOUTHOM PacTBOPE MUKPOYACTHI], HAXOASIIUXCS B BBICOKOAUCIIEPTUPOBAHHOM COCTOSIHUH.

3amax BoOJbl OOYCIOBJIEH HAJWYMEM B HEW JIETy4yuX MaXHYIIUX BEIIECTB, KOTOpHIE
NOMAAal0T B BOJAY ECTECTBEHHBIM IyTeM JHOO CO CTOYHbIMH BoaaMu. IlpakTuuecku Bce
OpraHMYecKre BenlecTBa (B 0COOEHHOCTH KHUIKHE) UMEIOT 3alax U nepeaaroT ero Boje. OObIUHO
3amax ompenensoT npu komHaTHoW (20°C) u mpu moBbimeHHo# (60°C) Temmneparype BOIBI.
3amax Mo XapakTepy MOJApa3elNisioT Ha JABE TPYIIIbI, ONPENess ero CyObeKTHBHO MO CBOMM
OLLLYILIEHUSM:

1) ecTeCTBEHHOrO MPOUCXOKIAEHUS (OT KUBYLIIUX U OTMEPLIUX OPTaHU3MOB, OT BIIMSHHUS
MOYB, BOJHOMN paCTUTENBHOCTH U T.I1.);

2) UCKYCCTBEHHOTO TEXHOTE€HHOT'O MPOUCXOXKIeHMs. Takue 3amaxu OObIYHO 3HAYUTEIBHO
W3MEHSIOTCS IPH 00pabOTKe BOIBI.

OneHky BKyca BOABl MPOBOJAT y MNHUTbEBOW MPUPOAHONM BOABI MPH OTCYTCTBHH
MOJ03PEHUM Ha €€ 3arpsA3HEeHHOCTh. Pa3znuyaroT 4 BKyca: COJI€HBIM, KUCIBIN, TOPbKUN, CIIaIKHI.
OcranbHble BKYCOBBIE OUIYIICHMS] CUMTAIOTCAd NPUBKYyCaMU (COJIOHOBAThIM, TOPbKOBATHIH,
METaJUIMYECKUH, XJIOPHBIA U T.1.). BKyC U MpUBKYyC ONpenensioT B ChIpoil (HEKUIISTYCHOH BOJIE)
BOJIC, 3a HCKJIIOYEHHEM BOJbl M3 OTKPBITHIX BOJOEMOB M HCTOYHHKOB, COMHHUTEIbHBIX B
CaHUTAapPHOM OTHOIIEHUH. VIHTeHCHBHOCTB BKYyca U MPUBKYCa OLIEHUBAIOT 110 S-0ayIbHOMN IIKae.

[Tpu onpenenennn BKyca U IpUBKYyca aHAIM3UPYEMYIO BOJy HAOUPAIOT B POT U3 CTaKaHa U
3a/1ep>KUBAOT Ha 3-5 cek, He nmporuateiBas. [lociie onpenenenus BKyca BOy CIIEBBIBAOT.

OobopynoBanue 1 MaTepuaJIbI
[Tpobupku;
[Tpobxku;
[ItaTuB A7 TPOOHPOK;
Jloxkka;
Crakanbl ogHOpa3oBbie Ha 200 M — 5 wT;
Coin;
I'opuuna;
Caxap;
JInMoH;

CoNoa~LNE
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10. Kumnsguenas Boga;
11. MonuenbHbIE pacTBOPHI.
Yka3anus no TexHuke 0e30MacCHOCTH
Vcnonb3yemble NpU BHINOJIHEHUH aHAJINW3a PacTBOPHI, PEAKTUB, IMOCyAa U Jpyrue
COCTaBHBIE YACTHU KOMILIEKTA JIOJKHBI OBITh MPEABAPUTEIHLHO OCMOTPEHBI.

ITpu ocMoOTpe MpoOBEpPSIOT:

1. [1en0CTHOCTh M TEPMETUUHOCTD YIIAKOBKU PACTBOPOB, PEAKTUBOB;

2. OTcyTcTBUE OBPEXKACHUN MEPHOH MOCY/bI, TPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO JUIS WCIOJB30BAHUS PEAKTUBA (PacTBOpa) WIIM TOCYIBI
TpeOOBaHUAM METOAMKM aHAIN3a, T.€. HAINYME XOPOUIO M OJHO3HAYHO YUTAEMOH ITUKETKH,
METOK Ha MEPHOM IOCYyI€ U T.II.

[Tocne mpoBeneHMs aHanM3a MEpHbIE CKISHKM M IMIETKU CIEIyeT HPOMBITh YHCTOH
BOJIOM, CKJITHKH C PAacTBOpPaMU HEOOXOAMMO F€PMETHYHO 3aKpPbITh U YJIOXKHUTHh B MECTa JJIS MX
XpaHEeHHUS.

Bxomsmme B COCTaB KOMIUIEKTa PEaKTHBBI T€PMETHYHO YIIAKOBAaHBI BO (DIIaKOHBI M He
IPEJCTABISIOT OMACHOCTU IPU XPAaHEHHWU. XOThb KOMIUIEKT HE COJEPXKHUT SAOBUTBHIX U
CHIIHOJICHCTBYIOIINX BEIIECTB, NMpH paboTe ¢ KOMIUIEKTOM HEOOXOAWMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TpaBWJIaMH 0€30IaCHOCTH, HPEAYCMOTPEHHBIMH JJii pPabOT B XUMHYECKOH
nabopatopuu. B wactHocTH, ipu paboTe B 1a00paTOpUM HE JOMYCTUMO:

1. Ilonaganue XMMHKATOB M PaCTBOPOB Ha CIIM3UCThIE 000JI0UYKH, KOXKY, OIEXK1Y;

2. [lpunsTre nuuw (MUThA);

3. BapixaHue Bo3/lyxa 1 XUMHKAaTOB, OCOOCHHO UMEIOLINX PE3KHIl 3ammax U HaXOA[LIMXCS B
MEJKOKPUCTANINYECKOM COCTOSIHUHU (00pa3yIoLuX MbUIb);

4. Ilpu paboTe cO CTEKISIHHBIMM H3JENUSAMM U TOCYJOH HEOOXOIUMO CoOI0aaTh
OCTOPOXKHOCTh BO M30€KaHUE MOPE3O0B.

[ToBBIIIIEHHYIO OMACHOCTD MPEJICTABISAIOT KPENKHe U KOHILEHTPUPOBAHHBIE MUHEpAJIbHBIE
KHCJIOTHI, a TAK)KE MypaBbHHAas KUCJIO0Ta, 00J1a/1al0lI1e CHIIBHBIM Pa3bealolIuM AEHCTBUEM NIPU
NOTAJaHNUU HA CIIU3MUCThIE 00O0JOYKH, KOXKHbIE TOKPOBBI, OJEKIY, 00YBb, 000pPYAOBaHUE U T.II.
[Tpu monagaHuy KUCIOT HA KOKY HEOOXOAUMO OBICTPO IPOMOKHYTH PacTBOP JIFOOBIM TaMIIOHOM
(canderkoii, BETOUIbIO U T.I1.), MECTO MONMAJaHUs OOMIIBHO MPOMBITH CTPYEH BOABI U BBIMBITH C
MBLJIOM.

Oco0eHHO onacHbl KMCIOTHI IIPU MOMAJAAHUU B I1a3a. B 3ToMm ciydae riaza HE0OX0IuMO
HEMEIJIEHHO 00UJIBHO MIPOMBITh HE CUJIBHOM cTpyeit BOJIbI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJBI U CPOUHO OOPATUTHCS K Bpauy-CIIELUAIUCTY.

Co0mroaiiTe mpaBuiIa ONpeaesieHUs 3araxa HeM3BECTHBIX BEIICCTB.

3amanusa

A. OnpenesnieHue MyTHOCTH (IIPO3PAYHOCTH)

1. IlponymepyiiTe MpOOUPKH C paCTBOPAMH.

2. 3anogHUTe KaXayr MPOOMPKY COOTBETCTBYIOUIMM MOJEIBHBIM PACTBOPOM Ha BBICOTY
10-12 cm.

3. Ompenenute MYTHOCTh BOJbI, paccMaTpuBas NpPOOUPKY Ha TEeMHOM (oHE MpH
JIOCTAaTOYHOM OOKOBOM OCBEILICHHH.

b. Onpenenenue 3amaxa Boabl
1. Haneiite B mpoOupku (K0JIOBI) BBIaHHBIE BaM MO/IETIbHBIE PACTBOPBI U 3aKPOUTE MPOOKAMHU.
2. IloouepenHo OTKpbIBaliTe MPOOKH y MpoOHPOK (K0i0) ¢ pacTBOpaMU U OINpEAesHTe 3amax
BOJIBI.

3. [Ipu onpeneneHny 3amaxa pykoBOJCTBYHTECH TaOmmamMu 4 u 5.
Tabnuna 4. Onenka 3anaxa BoJbI B 0ayiax

NHTEeHCHBHOCTH 3amaxa XapakTep IposiBICHUS 3armaxa bann
OTtcyTCcTBYET 3amax He oulyIaercs 0
Ouensb crnabas 3amax cierka oOHapyXHBaeMbIi 1
Cnabas 3amnax 3amMeqaeTcsi, €Clii 00paTUTh Ha ATO 2
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BHUMAaHUC

3amerHas 3amnax JIErko 3aMeyYaeTcsl, BLI3bIBAET 3
HEO0IOOPUTEIIbHBIN OT3BIB O BOJIC

OruernuBas 3anax oOpaiaer Ha ceOsi BHUMAaHUE U 3aCTaBIISIET 4
BO3/ICP)KATHCS OT IMUThS

Ouenb cuibHas 3anax HaCTOJIBKO CHIIBHBIN, YTO JIEIaeT BOY )
HEIPUTOTHOM JIJISl MUTHS

Tabmmma 5. Onpenenenue xapakTepa 3anaxa
CumBou Xapaxrep 3anaxa IIpumepHsblii poj 3amaxa
A ApomaTndeckui OrypeuHblii, IBETOYHBIH
b bonorHbIH WnucTeiid, THHUCTRIN
r I'HunoctHEIN dekanbHBIA, CTOYHBII
il JlpeBecHblii 3anax MOKpOH IIeMNbl, APEBECUHBI
3 3eMIINCThIN [Ipenslii, CBEKEBCIAXaHHOW 3€MIIH
P Pr16HbBII Pr16bero xupa, peiObl
C CepoBojiopojia TyxapIx siun
T TpaBssHUCTBIN CeHa, CBE)KECKOUIEHHON TPaBbl
H Heonpenenenusiit 3anmax €CTECTBEHHOI'O IPOUCXOXKACHUS, HE IMOAXOIALINI
10J1 IPE/IbIAYIINE ONPEAEIICHUS

B. Onpenenenne BKyca ¥ IPUBKYCa BOABI

JlanHas paboTa MPOBOAUTCS B IOMAIIHUX yciaoBUsAX. B mabopaTopun nmpoboBaTh BelecTBa
Ha BKYC 3ampeuieHo!

1. Hanetite B Atk ctakaHoB 1o 100 MJI KHUIITYEHON BOIEI.

2. PacTBOpuTe B BoJ€E:

e B |-M cTakaHe JIOKKY caxapa, (mpoba Ne 1);

® BO 2-M CTakaHe JOXKY coiiu, (mpoda Ne 2);

¢ B 3-M CTakaHe JIO)KKY ropuuiipl, (mpoda Ne 3);

¢ B 4-M CTakaHe JIOKKY JIIMOHHOTO coKa, (mpo0a Ne 4);

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

Xopo1o nepemMenainTe KUIKOCTh JIOKKOW, BBITUPAsi €€ HaCyXO IOCIIe KaXI0TO CTaKaHa.

3. Habepute u3 xaxxaoro crakada 10—15 M1 KHIKOCTH, MOAEPIKUTE €€ BO PTY HECKOJIBKO
CEKYH]I M OTIPENICITNTE BKYC U TIPUBKYC.

Kunkocts He npornaTeiBaiiTe!

Uccnenyiite 3a onuH pa3 He Ooiiee 2-X npo0, 3aTeM clienaiTe nepepbiB Ha 5 MUHYT.

4. Cnpenaiite as mpoObl pacTBOPHI Pa3HOM KOHILEHTPAIMH, pa30aBiisis BOIOM.

5. OnpenenuTe MHTEHCHBHOCTH BKYyCa W MPHUBKYCa MPUTOTOBIEHHBIX PACTBOPOB, pa30aBUB
ux B 2 pasa, n0o6apnsas mo 100 mu Boxael B Kaxablii cTakaH. [ OIEHKM BKyca M IpHUBKYca
UCIOJIB3YiTE Tabnuiy 6:

Ta6mmia 6. THTEeHCHBHOCTD BKYyCa U MMPUBKYCa

NHTEeHCUBHOCTD Orenka XapakTep mposIBICHUS BKyca U MPUBKYyca
BKyca U IIpUBKyCa WHTEHCUBHOCTHU
BKYyCa U IIPUBKYyCa B
Oamnax
Her 0 He omymarorcs
Ouens cmabas 1 Cpasy He OIIyIIalTCsl, HO 0OHAPYKUBAIOTCS TIPH
TIIATEIbHOU OLICHKE
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Cnabas 2 3aMeTHBI, €CIM O0paTUTh BHUMAHHE
3ameTHas 3 Jlerko 3aMETHBI W BBI3BIBAIOT HEOJ0OPHUTEIHHBIN
OT3bIB
OtuernuBas 4 Obpammator BHUMAaHUE u 3aCTaBJISIOT
BO3/I€P)KAThCsI OT MUThsI
OueHb cubHas ) OueHb CUIbHBIE, I€TAI0T BOAY HEIPUTOAHOM UIs
UTbs

Conep:xkanue oTyera
A. Onpenesnenne MyTHOCTH (IIPO3PAYHOCTH)
Bri6epute noaxoasiyto cTerneHb MyTHOCTH 110 TaOJauIle 7 ¥ MOCTaBbTe HOMEP MPOOUPKHU:
Tabmmua 7. Pe3ynapTarel SKCIEpUMEHTa

CrerneHb MyTHOCTH Howmepa npobupoxk

MyTHOCTb OTCYTCTBYET

Cnabo omaneciupyroas

Onanecuupyromas

Cnabo myTHas

OueHb MyTHast

b. Onpenenenue 3anmaxa Boabl

[To pesynpTaTam HaAOJIOJEHUHN 3alOIHUTE TAOIMIy 8, HCIOJIB3Ys BBILIEIPUBEICHHBIC
JTaHHBIE.
Tabmuua 8. Pe3ynprarel SKCIepuMeHTa

No pobupku (k0s0bI) Onenka B 6amnax 3amax

1

2

3

Nt

B. Onpenenenne BKyca ¥ NPUBKYCa BOABI
ITo pe3ynbraTam HaOMIOACHUN 3aM0OIHUTE TaOIuUIy 9.

Tabnuna 9. XapakTep BKyca U IpUBKYyca

ITpo6Ga (pactBop) Ne Bkyc u npuBkyc

1

2

3

4

5

Bkyc xakux BemiecTB npu pa30aBIeHUN pacTBOPa BbI YyBCTBYETE J0JIblIIE?
OmnbiT 3. OuncTKa BOJBI OT 3arpsI3HEHUN

Llens paboTsl: M3yueHne pa3inyHbIX METOI0B OYMCTKU BOJIBI OT 3arps3HEHUH.

DopmMHpyemMble KOMIETEHIIMN WIM X YaCTH:

Konx DopmyJIHpOBKa

OK-7 CIOCOOHOCTBIO K CAMOOPTaHHU3aIMU U CaMOOOPa30BaAHHIO

OI1K-1 CIIOCOGHOCTBIO U TOTOBHOCTBIO HUCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX
IUCLHIUTHH B TPO(ECCHOHAIBHON AESTENbHOCTH

TeopeTuyeckas 4acTb
OuncTka BOJbI B MPHUPOJIE MOXKET MPOUCXOAUTh HECKOIbKUMU IyTaMu. [Ipu ucnapenuwu,
3a KOTOPBIM CJICAYCT KOHACHCALIUA BJArv, YIAJIAOTCA HNPAKTUYCCKH BCC PACTBOPCHHBIC
BenlecTBa. bakTepuu B mpoliecce COOCTBEHHON KUZHEAEATEIbHOCTH PACIIEIIISIOT OpraHuYecKre
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BellecTBa Ha Ooyee MpocThle coenuHeHHs. HakoHel, QuiIbTpoBaHHE BOJBI Yepe3 MECOK U
IpaBUil yaajsieT B3BEILEHHbIC BELIECTBA, IPU 3TOM IOPUCTHIE BellecTBa (Hampumep, Topd)
JIOTIOJTHUTEIPHO OYHMINAIOT BOJAY 3a cUeT mporecca aacopOommu. OIHAKO TpH Teperpyske
IPUPOJHBIE CUCTEMbI HE MOT'YT Kau€CTBEHHO CIIPABIIATHCS € 3ajaueil OUNCTKU BOJIBI.

JUis MUKBHIAIMM 3arpsS3HEHUI BOJBI B HACTOAIIEE BPEMs MCHOJB3YIOTCS Pa3sHOOOpPa3HbIE
METO/bI — OMOJOrMYECKUE, XMMUYECKHE, COPOLIMOHHBIE, SJIEKTPOXUMUUYECKHUE U JP.

Oo0opynoBaHne U MaTepuaJbl
Bopounka crekisiHHas;
Konba xonuueckas Ha 50 mi;
[Tanouka cTeKIIssHHA;
Crakan Ha 50 Mu1 — 2 1IT.;
OuabTp OyMakKHBIH;
HITatuB 11 npoOUpoOK;
Bopounka nenutenpHas nuianHapuyeckas Ha 50 mi;
ITatuB 1a00paTOpPHBIii;
. Bara;

10. VYromb aKTHBHPOBAHHBIN;

11. MogenpHast Boja, 3arpsi3HEHHas HEPTENPOAYKTAMH MM KUPOM (PAaCTUTEIbHBIM
MacJjioMm);

12. MogenbHast BoAa, 3arpsi3HEHHAss MEXaHUUYECKUMU IPUMECSMHU.

Yka3zaHusi 10 TeXHUKe 0€30MaCHOCTH
Vcnonb3yemble NpH BHIIOJIHEHUH aHAJIM3a pacTBOPBI, PEAKTUB, IMOCYAa U Jpyrue
COCTaBHBIE YACTH KOMILIEKTA JIOJKHBI OBITh TIPEABAPUTEIHLHO OCMOTPEHBI.

ITpu ocMoOTpe poBeEpPSIOT:

1. [{enoCTHOCTh ¥ TEPMETUYHOCTD YIIAKOBKH PaCTBOPOB, PEAKTUBOB;

2. OTcyTcTBUE TOBPEXKACHUN MEPHON MOCY/bI, MPOOUPOK, KOHTPOJIBHBIX IIKAT U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOIO MJII WCIOJIb30BAHUS peakTuBa (pacTBOpa) WIM TOCY[bI
TpeOOBaHUSAM METOAMKHM aHAJIN3a, T.€. HAIMYME XOPOUIO M OJHO3HAYHO YUTAEMON ITHUKETKH,
METOK Ha MEPHOM MOCYy/I€ U T.II.

[Tocne mpoBeneHMs aHaidM3a MEpHbIE CKISHKUM W IHUIETKH CIEIyeT MPOMBITh YHUCTOM
BOJIOM, CKJIITHKH C PacTBOpPaMH HEOOXOIWMO Te€PMETHYHO 3aKpBITh U YJIOXKHTH B MECTa JUISI MX
XpaHEeHHUS.

Bxonsmme B COCTaB KOMIUIEKTa pPEAKTHBBI T€PMETHYHO YITAKOBAHBI BO (DIIAaKOHBI M HE
NpPEJCTABISIIOT OMACHOCTU MPH XPAaHEHWU. XOTb KOMIUIEKT HE COJIEPXKUT SIOBUTBIX H
CHIIBHOJICHCTBYIOIINX BEIIECTB, MpH paboTe ¢ KOMIUIEKTOM HEOOXOIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMH 0€30IIaCHOCTH, HPEAYCMOTPEHHBIMH i PabOT B XHUMHYECKOH
nabopatopuu. B wactHOCTH, ipH paboTe B 1a00OpaTOPUH HE JOMYCTUMO:

1. Ilonaganue XUMHUKATOB M paCTBOPOB HA CIIU3UCTHIE 00OJIOUKH, KOXKY, OJCKIY;

2. [lpunsTre nuuwM (MUTHA);

3. Bapixanue Bo3/lyxa 1 XUMHKATOB, OCOOCHHO UMEIOLINX PE3KHil 3amax U HaXOA[IIIXCS B
MEJIKOKPHUCTANINYECKOM COCTOSIHUU (00pa3yIoIuX MbUIb);

4. Tlpu paboTe €O CTEKISHHBIMM HU3JCIUSAMH U TOCYJOH HE0OXOAUMO COOMI0ATh
OCTOPOKHOCTh BO M30€KaHUE MTOPE3OB.

[ToBBIIIEHHYIO OMACHOCTh MPEJACTABISAIOT KPENKHe U KOHIIEHTPUPOBAHHBIE MUHEpAJIbHBIE
KHCJIOTHI, @ TAK)KE€ MypaBbHHASI KHCIIOTA, 00JIaIa0IINe CHIIBHBIM pa3belaloniuM JIeHCTBUEM TIPH
MOTIAJIaHUU Ha CIIM3MUCTBIE 00OJOYKH, KOXKHBIE TIOKPOBBI, 0JIeXK]y, 00yBb, 000pyI0OBaHUE H T.II.
[Tpu momaganuy KUCIIOT Ha KOXKY HEOOXOMMO OBICTPO MPOMOKHYTH PAaCTBOP JIFOOBIM TAMITIOHOM
(canderkoii, BEeTOUIbIO U T.II.), MECTO IMOMAJaHUS OOMIBHO MPOMBITH CTPYEH BOABI U BBIMBITH C
MBLJIOM.

Oco0eHHO onacHbl KHCIOTHI MU MOMAAaHUU B I1a3a. B 3ToM ciryyae ria3a HeoOX0auMo
HEME]JIEHHO O00MIIBHO IIPOMBITh HE CHJIbHOU cTpyei BOJIBI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJBI U CPOUHO OOPATUTHCS K Bpady-CIIEHUAINCTY.

CoNoOA~WNE
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3amanusa
1. Ouncrka Boabl UILTPOBAHUEM
JlanHplii cioco0 mpHUMEHSeTCS A OYMCTKH BOJBI OT MEXaHMYEeCKHX mpumeceid. B
KayecTBe (UIBTPOB MOIYT MCIIOJB30BaTbcd OyMaxHbIl  GQWIbTp, BaTa, pa3IUyYHbIC
¢mipTpyromue marepuansl. Ha pucynke 11 mpencraBieHa ycraHOBKa Ui (UIBTPOBaHHUSA B
71a00paTOPHBIX YCIOBUSX.

0 JV%
E:

Pucynok 11. YcranoBka J1si O4MCTKHU BOJIbI (pUIbTpanueit

Ha3zoBute cocTaBHbIE YaCTU YCTAaHOBKH M ONUILUTE MX HazHaueHue. CoOepuTe yCTaHOBKY,
npoBenuTe (GUIBTPOBAaHHE (UII STOTO MOXKET OBITh HCIONB30BaHA BOJA, HCKYCCTBEHHO
3arpsi3HEeHHast, HalpuMep, MO4BOil).

Jl1s mpuroToBieHUs BOJBI, 3arpsi3HEHHOW MEXaHWYECKHMMH IpPUMECSMHU, HEOOXOIUMO B
0,5 n Boapl momecTuTh | YaliHYIO JIO)KKY H3MEIbYCHHON MOYBBI, CTPOMTEIHHOIO MYyCOpa,
TBEPABIX aTMOC(EpPHBIX BbINaJeHUN U T.M. CMech MHTEHCHUBHO IEpeMelnBaT. Vcnoap3yoT
MYTHBII pacTBOp, COAEPIKAIIMM BUIUMBIE IV1a30M B3BEIIECHHBIE YaCTHIIBI.

2. Ouucrtka BoabI acopouueit

JlaHHBIM c1oco® OYMCTKM BOJBI HCIOJB3YETCS B TOM Cllydae, €Cld BoJa 3arpsi3HeHa
pUMECSIMHU KUpa WK HePTenpoaykToB. B kauecTBe azcopOeHTa MPUMEHSIOT aKTUBUPOBAHHBIN
yroJIb.

Jlns onbITa MCHOJIB3YETCsl YCTAaHOBKA, N300paXkeHHas Ha pUcyHKe 12.

3arpssHeHHas
- BOAa
_ AKTMBUpPOBaHHLIV
~ yrons

Pucynok 12. YcraHoBKa 11 OYMCTKH BOABI acopOIueit

Cobepute yCTaHOBKY COTJIaCHO PUCYHKY.

[lomecTuTre B HMKHIOIO 4YacTh JEJIUTEIBHONW BOPOHKHM BaTHBIM TaMIIOH, 3allOJIHUTE €€
MOBEPX BAaTHOI'O TAMIIOHA Ha BBICOTY 2-3 CM aKTUBHUPOBAHHBIM YTJIEM.

Brelite 3arpsi3HEHHYI0 BOAY B JEIUTEIbHYIO BOPOHKY IIPU 3aKpBITOM KpPaHE BOPOHKH.
OTkpoiiTe KpaH BOpPOHKH Ha CTOJBKO, YTOOBI BOJA BBITEKaJla TOHKOW cTpyihkou. Kaxkue
U3MEHEHMS IPOM30LLUIN ¢ BO0i? OO0bsIcHUTE HAbII0AaeMOe.

[IpuroroBnenue BojbI, 3arps3HeHHON HedTenpoaykToMm (kupom). B 0,5 11 Teroit nmm
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ropsideid BOJbI HAJMBAKOT | YalfHYIO JIOKKY pAaCTUTEIBHOTO Maciia, ”HTEHCHBHO MEPEMEIINBAIOT.
M cnonb3yroT MyTHBIH pacTBOpP, KOTOPBIH MOXKET UMETh MACIISIHYIO IUICHKY. AHAJIOTUYHO MOKHO
IPUTOTOBHUTH PACTBOP M3 PEaIbHOTO HEPTEMPOILYKTa, HCIOIB3Ys OTpaboTaHHOE KapOpaTOpHOE
Maclio, KEpOCHH H JIp. MaJIOJIeTy4ue HeTernpoayKThL
Conep:xanue oT4yeTa
3anonHuTe Tabmuiy 10 mo pe3ysiabraraM MPOBEJICHHBIX OIBITOB.
Tab6mmua 10. Pe3ynpTaTsl onbITOB

Boma no ormeTku Cnoco0 o4ucTKH

(BHEITHUH BU) DunbTpOBaHKUE Ancopbuus

Yepes OyMaxHbIl Yepes Baty UYepes akTUBUPOBAHHBIN
buIBTP YTOJIb

MyTtHas

C MexaHM4eCKUMHU
IIPUMECSIMHU —
TBEPAbIMHU YaCTULIAMHU

C >KUPHO TICHKOU

C npuMeHeHnemM
He(TENPOIYKTOB

Crenaiite BEIBOJI O CPABHUTEIBHOM () (PEKTUBHOCTH PA3IMYHBIX METOJOB OUYUTKH BOJIBI.
KoHTpoJibHbIE BOPOCHI

Kaxkue nmokazaTenn BOJIbl OTHOCSITCSI K OPTaHOJICITHIECKUM ?
Kaxue nmokazaTenu BoJIbl OTHOCSTCS K PU3UUECKUM?
HazoBute ocHOBHBIE ITpaBuiia 0TOOpa MPoO BOJBL.

[Ipu4urHBI BOSHUKHOBEHHUSI KUCIOTHBIX JI0XKIEH.
CoBpeMeHHbBIE METO/Ibl OUUCTKHU BOJIBI.

OCHOBHBIE METOJIBI OYUCTKH CTOYHBIX BOJI.

Ha3nauenue 1 METObl MEXaHUUYECKOW OUMCTKU CTOKOB.
HazHnauenue u MeTo bl PU3UKO-XUMUYECKOM OUUCTKU CTOKOB.
Hasznadyenue 1 METOIbI XUMUUECKOW OYHCTKU CTOKOB.

10 HazHnauyenne u MeTOIbI OMOIOTUYECKON OUUCTKU CTOKOB.

WCoNoOTkwWNE

Cnucok 1uTepaTypsbl, peKOMeH/1yeMblii K HCI0JIb30BAHHUIO 110 JaHHOI Teme
OcHoBHas1 JIMTepaTypa:

1. KopoOkun, B. . Dxonorus : [yueonuk] nmns By3oB / B. U. Kopobkun, JI. B. [lepenensckuii. -
13-e u3n. - PoctoB H/]] : ®enukc, 2004. - 602 c. - (Bricmee odpazoBanue). - budmmorp.: c. 602.
2. Opios JI.C. Dxomnorust u oxpaHa 6uochepsl Mpu XUMHYECKOM 3arpsi3HEHUH: Y 4e0HOoe

nocobue st By308/ JI.LK.Cagosuukosa,.H.Jlo3aHoBCKas. - 2-e, mepepald. u gom. - M.:Beicmr.
miko:1a,2002. - 334 c.: uin. - 320-322
Jlonmo/IHMTeIbHAS JIUTepaTypa:

1 CrenanoBckux, A. C. O6mas sxomorus : yaeOnuk ais By30B / A. C. CrenaHoBckux. — M. :
FOHUTU-TAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatunkosa, 1. I'. ®U3uK0-XUMUYECKHE OCHOBBI MH)KEHEPHOH IKOJIOTHH :y4eOHOe Tiocoone /
W. I'. bparuukoBa. — M. : Poccuiickuii yauBepcuteT apyx0b1 HapoioB, 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 «YHuBepcuterckas OHOINOTEKA OHIIANHY.
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3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTajaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefeHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKe

6 http://ecograde.bio.msu.ru — Mapopmanronnas cucrema «DyHIaMeHTaIbHbIC TIPOOJIEMBI

OLCHKU COCTOAHUA SKOCUCTEM U 3KOJIOTHYCCKOTO HOPMUPOBAHU S

Tema 2. OCHOBBI NPUKJIATHON IKOJIOTUHI

JlaboparopHasi padora 3. OueHka yCBOCHUS THKeJIbIX METAJJIOB U3 0YBbI OBOIIHBIMH
KYJbTypamMu
Llenb pabotel: O1ieHKa YCBOEHUS TSKENbIX METAUIOB M3 MOYBBI OBOLIHBIMU KYJIbTYpaMH
Ha MpUMepe NeTpyuku (yKporna) U oTpaboTKa HaBBIKOB KOHTPOJIS TSDKEJIBIX METAJUIOB B ITOYBE.
dopmupyemble KOMIETSHITUH UITH X YaCTH:

HaumenoBanue (popmupyeMbIX KOMIIETCHIMH

WNupeke PopMyHMpoOBKa:
OK-7 CHOCOOHOCTBIO K CAMOOPTaHU3aIMK U CaMOOOPa30BaHUIO
OK-9 T'OTOBHOCTBIO ITI0JIB30BaThCsA OCHOBHBIMU MCTOJaMH 3alllUThI

IIPOU3BOJICTBEHHOTO [IEPCOHANIA U HACEJIEHUS OT BO3MOXKHBIX ITOCIIEACTBUM
aBapmii, karactpod, CTUXUHHBIX O€JICTBUI

[IK -14 YMEHHEM IPOBOJUTH MEPONPHUATHUS IO MPOPUIAKTUKE TPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U MpopecCUOHATBHBIX 3a00JI€BaHUN, KOHTPOJIUPOBATh
coOJII0IEHHE FKOJIOTMYECKON 0€30M1acHOCTH MPOBOAUMBIX paboT

TeopeTuyeckas 4acTb

[To onpenenenuto B.M. Bepnanckoro, mouBa mpeicTaBisieT coboil «OMOKOCHOE Telo,
COCTOSIIIIEE OJTHOBPEMEHHO U3 HUBBIX U KOCHBIX (HEOPraHMYECKUX) TEI — MHUHEPAJIOB, BOJBI,
BO3/yXa, OPraHMYECKUX OCTaTKOB». B MoYBe MpoTeKaroT pa3iauyHble PU3HMUECKUE, XUMUYECKHE
u OHOJIOTMYECKHE TPOIECChl, KOTOpble B pE3yJabTaTe aHTPONOTEHHOTO 3arpsi3HEHUus
HapymatoTcs. OCHOBHBIMU 3arpsi3HSIONIMMU TIOYBY BEIECTBAMM SIBISIIOTCS yIOOpeHUs U
NeCTUIHIbl  (SAOXUMHUKAThl, MpUMEHseMble i OOpbObl C COpPHSKAMHU, BpPEIUTENSIMU,
IpUOKOBBIMH 3a00JIEBAaHUSMU ), METAJUIBI U UX COCAMHEHUS, PaJMOaKTHBHbIEC BEIIECTBA.

Cepb€3HyI0 OINMACHOCTh MPEACTABISIET 3arpsA3HEHUE IOYBBI TSDKEJIBIMH METAUIAMH —
MeTajulaMi C OOJIBIIMM AaTOMHBIM BECOM (CBHUHIIOM, IIMHKOM, PTYTbIO, MEJbIO, HHUKEJEM,
’KeJle30M, BaHaJIueM, KaJMUEM, XPOMOM M Jp.), KOTOpPbIe OKa3bIBAIOT TOKCHUYHOE JEeCTBHE Ha
JKUBBIE OPraHU3Mbl M TNPUPOAHBIE DKOCUCTEMBI. 3arpsi3HEHHEM IIOUYB TSKEJIBIMH METajulaMU
CUMTAETCSl TPEBBIINIEHNE X (PAKTUUYECKOIO COJIEpP)KaHHs B IMOYBE HAJ PErHOHAIbHBIM (DOHOM.
OCHOBHBIMU ~ AQHTPONIOT€HHBIMM  HMCTOYHHMKAMM  IOCTYIUIEHMSI  TSDKEJIBIX  METAJJIOB B
OKPYKAWIIYI0 Cpely SBISIOTCS: MNPEANPUATHS YEPHOM W I[BETHOM  METaJUIypruH,
TOPHOAOOBIBAIONIAs MPOMBIIIIEHHOCTh, CKUTAHHE YrOJbHOTO TOIUIMBA, HE(PTH U pa3IMUHBIX
OTXOJ0B, IPOMU3BOJACTBO CTEKJIAa, ILEMEHTAa, aBTOTpaHCHOpPT. Tak, HampuMmep, OCHOBHBIM
UCTOYHUKOM 3arpsI3HEHHS OKPY)KAIOIIEeH cpellbl CBUHIIOM SBIISICTCS aBTOMOOMIIBHBIN TPAHCIIOPT;
KaJMHEM, MEJbI0, MBIIIBIKOM M LHMHKOM — IBETHas METAJUIyprus; KOOAJIbTOM, HHUKEIEM,
BAHAIUEM M CEJICHOM — TEIUIO3HEPreTUKA, PTYThIO — LBETHAs METAJUIYprus, CXKUTaHUEM
TOIUIMBA, XUMHUYECKas IPOMBIIUICHHOCTb. HEKOTOpOoEe KOIUYECTBO TSKENIBIX METaUIOB B
OKPYXKAIOIIYI0 CpeAy IOCTABIIAET M CEIbCKOE XO3SMCTBO, I'ZI€ NPUMEHSIOTCS MECTULUABI U

22



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

MUHEpATbHBIC YyIOOpEHUS, COAepIKallue TsDKenble MeTaibl. [lo OlleHKaM CIHEelUaTHuCTOB,
AQHTPOIIOTEHHBIM BKJIAaA Jis OOJBIIMHCTBA TSDKEIBIX METauIoB mpeBbimaetT 60% npuuéMm, mo
HEKOTOPBIX OLICHKaM, JIJIsi CBUHIIA, KaJMUsl, HUKEJIS U BaHaIus OH J0xoauT 10 90%.

[TockonbKy OOJBIIMHCTBO TSDKEIBIX META/UIOB TOCTYHAeT B IIOYBY, OCAXKIAsACh C
IPOMBIIIICHHBIMA BBIOpOCaMHU U3 atMoc(epsl, 3arpsi3HEeHHE MOYBBI 00YCIOBICHO, B IMEPBYIO
odepesb, PO30M BETPOB JIAHHOTO paloHAa W CKOpOCThi0 Berpa. I[loaTomy HauOosbime
3arpsi3HEHUsT OTMEUAIOTCS B HAIPABJICHUU MPEOONIAJAONIMX BETPOB (B ITOM COCTOUT TaK
Ha3bIBaCMbI adpPAIbHO-TEXHOTCHHBIN XapakTep 3arps3HeHus). Kpome 3Toro, ckasbIBaeTcs
BIUSHUE M JIPYTUX METEOPOJIOTHYECKHUX (HaKTOpOB (TeMIEepaTypHOW HHBEPCHUU W KOJIHYECTBA
OCaJIKOB), a TakXke penbeda MECTHOCTH M XapaKTEPUCTHUK TMPOMBIILICHHOTO MPEIIPHATHS
(MOIIHOCTH M TEXHOJIOTUU MPEANPHUATHS, BBICOTHI TPYO, CUCTEMBI OYHCTKH Ta30BBIX BBIOPOCOB
npeanpusTus), (PU3NKO-XUMHUYECKUX CBONCTB BBIOPACHIBAEMBIX YACTHIl, UX AUCIEPCHOCTH M
XUMUYECKOro  cocrtaBa. (OCOOEHHO Jajleko OT MCTOYHHMKA BBIOpOCAa  MEPEHOCSTCS
BBICOKOJIMCIIEPCHBIE a3po30yii. HamOosblas IUIOTHOCTh BBIMAJACHUS TSOKEIBIX METALIOB OT
MIPOMBIIIUICHHOTO KUCTOYHUKA HAOJI0JaeTe B €r0 OKPECTHOCTSIX, B paauyce 3-5 KM.

CnenyeT OTMETHTh, UYTO MpU HAOIIOACHHMM W KOHTPOJIE HAJ 3arps3HEHHEM I1OYBbI
TSOKENBIMU METaJNIaMU JIOCTATOYHO TPYIHO, & MHOT/IA U MPAKTUYCCKU HEBO3MOXHO OTICIIHUTH
METaJUTbl TEXHOTEHHOT'O IPOUCXOXKICHUS OT METa/IOB €CTECTBEHHOTO IPOMCXOXKIACHHSI. B
OCHOBHOM METAJUTBl TEXHOTEHHOTO TIPOUCXOKICHUSI COCPEIOTAYUBAIOTCS B TIOBEPXHOCTHOM 5-6-
CAaHTUMETPOBOM TOYBEHHOM cjoe. [loBeneHHe TOKETBIX METaUIOB B IIOYBE 3aBUCHUT OT
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ycioBu U pH cpeapl — B KucClON cpene OOJBIIMHCTBO
METaJJIOB 0OoJiee MOABMXHBI. [103TOMYy OCHOBHYIO OIACHOCTH MPEJCTAaBISIET CIHOCOOHOCTH
TSDKENBIX METAJUIOB HAKATUTMBATHCS B PACTCHUSX U C TUIIEH OCTYIATh B OPraHU3MbI )KHBOTHBIX
u 4yenoBeka. CoequHEHUs TOKEIBIX METAJIOB TOKCHYHBI, HEKOTOPBICE W3 HUX, HAIpHUMeEp,
KaJIMHM, OKa3bIBaIOT KAHIIEPOTCHHOE BO3/IEHCTBHE HAa OPraHU3M 4YeJOBeKa (T.e. IPOBOLUPYIOT
o0Opa3oBaHHe 37I0KAYeCTBEHHBIX omyxoiiei). Tokcuueckoe NeiicTBHE CBUHIIA CBSI3aHO C €ro
CIOCOOHOCTBIO 3aMeIaTh KaJbI[Ml B KOCTSIX M HEPBHBIX BOJIOKHax. OTpaBieHHE dYelIOBEKa
CBUHIIOM TPOSIBISETCS HECHEU(PUISCKIMH CUMITOMaMHU: BHauajie TOSBISETCS TMOBBIINICHHAS
BO30YyIMMOCTh U OE€CCOHHUIIA, MO3KE YTOMIISIEMOCTh U Jemnpeccus. bosee mo3mHue CUHMITOMBI
3aKJTIOYAIOTCS B PAacCcTpoiicTBe (PYHKIMII HEPBHOM CHCTEMBI M MOPAKEHHH TOJIOBHOTO MO3Ta.
CBUHEH, KaK U JIPyrue THKETbIC METAIUTBI (KaJIMHM, PTYTh), OTPUIIATEIIFHO BIIUSET HA PEAKIIHIO
TJIa3HOW CETYaTKU, BBI3BIBAET YXYIIICHHE CYMEPEYHOro 3peHus. XpOHUYECKOe BO3ICHCTBHE
Ja)kKe HE3HAYMTENbHBIX KOHIICHTPAIMA KaJaMUs BBI3BIBACT 3a00JICBaHHUS HEPBHOW CHCTEMBI U
KOCTHBIX TKaHeH, HapylieHue (epMEeHTHOTO oOMeHa 1 paboThI MOYEK.

Conepkanue TSHKENNBIX METAJIOB B TMOYBE HOPMHUPYETCS — IS HUX YCTaHaBIMBAETCA
npeieNnbHo AonycTuMast KoHmentpanus B mouse (ITJIKr).

[TIKn momkHa o0ecrednBaTh:

e Tiepexo]l TKENOro Meramna B pacTeHUs (ycBOE€HHE) B KOJUYECTBE, HE BIEKYIIEM
npesbitienns [1/IK nanHOTrO BemecTBa B MPOAYKTaX MATAHUSA);

erepexoa THKEIOTO0 MeTajlla B TPYHTOBBIE BOJBI B KOJMYECTBE, HE BIEKYIIEM
npesbiienns [1/IK mg Boasl BOJOEMOB;

® [IPOIIECCHl CAMOOYHUIICHHS M TTOUYBEHHBIM MHKPOOHOIIEHO3 0e3 BIUSHUS HA HUX JaHHOU
KOHIICHTpAIlMX MeTajlia B MOYBE.

Tax, Hanpumep, ycranosiensl [1[[Kp (B MUIIMrpaMMax Ha KHJIOTPAMM CYXOM MOYBHI): JIJIs
prytu — 2,1 mr/kr, ceunna — 20,0 mr/kr, xpoma — 0,05 Mr/kr.

[Ipy moBeAEHMM WCCIIEIOBAHMN CHEIHATIMCTAMU COOpaHbl MHOTOUYWCIICHHBIE JTaHHBIE O
HAKOIUICHUN TSDKEIBIX METAJIOB OBOIIHBIMH KYJIBTYPaMH. BBISCHEHO, UTO TSKEIBIE METaUIbI
MOTYT HAKaIlJIUBATHCS OBOIIHBIMU KYJIbTypaMHU — B JIUCTHAX M KOPHEIUIONAX CBEKIIBI, MOPKOBH,
JUCTBAX KAIyCThl, Mo0erax ykpoma ¥ TMETPYIIKH, TEM CaMbIM MPOTEKAET YCBOCHHUE TSKETBIX
METAJIJIOB U3 TIOYBBI OBOIIHBIMH KYJIbTYPAMH.

ObopynoBanue 1 MaTepuaJIbl

1. TlouBOrpyHT HEHTpANBHBIN, SII;
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. Boposnka crexnsinnas (mactmaccoBas) d=50-80 mm;
. Hoxauer;

. Iunaner;

. [Ipobupka;

. CeMeHa neTpylIKy UK yKpona — 1 ynakoBka;

. Crakansl (éMkocThto 50 u 100 M) — 1o 1 mT;

. CTeknsHHas1 majaoyka;

. Cynbtar nukens 7-sogusiii (NiSO4x7H20);

10. Tecr-cucrema «Hukenb-TecT;

11. ®unbTpel OyMaxkHbie 00e3305IeHHbIC «CHUHSS JICHTaY;

12. Hununap mepuslil Ha 50 M,

13. Yamka [letpu — 4 m;

14. IInarens (Jioxeuka);

15. Slmuk nms pacaapl iactMaccoBbiid, 40xX20%8 ¢cM (OpUEHTHPOBOYHO);

16. Bechl yueOHbIE ¢ pa3HOBECAMHU;

17. TecT-koMmiekT «Hukemby;

18. llkad cymunpHbIN, o0ecneunBatomuii Temneparypy 105°C.

Yka3aHnus 1no TexHUKe 0€30MaCHOCTH
Hcnonb3yemple npu BBIIOJHEHUM aHaliW3a pacTBOPBL, PEAKTHB, IOCyAa U JApyrue
COCTaBHBIEC YACTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

IIpu ocMoOTpe mpoOBEPSIOT:

1. [IenoCTHOCTh U TEPMETHYHOCTD YIIAKOBKU PACTBOPOB, PEaKTUBOB;

2. OTcyTcTBHE NOBPEXKACHUM MEPHON MOCY/1bI, MPOOUPOK, KOHTPOJIbHBIX IIKAT U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO MJI HCIOJIb30BaHUS pEakTUBa (pacTBOpa) WIM TOCY/bI
TpeOOBaHUSAM METOJMKHM aHAJIN3a, T.€. HAJMYME XOPOIIO M OJHO3HAYHO YUTAEMON ITHKETKH,
METOK Ha MEPHOM NOCYZIE U T.II.

[Tocne mpoBeneHusi aHajanM3a MEpPHbIE CKISIHKM W IHUIETKU CIeAYeT MPOMBITh YHMCTOM
BOJIOHM, CKJISTHKU C PacTBOpaMH HEOOXOAMMO T'€PMETHYHO 3aKpPBITh M YJIOXKUTh B MeCTa AJI UX
XpaHEeHHUS.

Bxonsmme B cocTaB KOMIUIEKTa PEAKTHBBI T€PMETHYHO YMAaKOBaHBI BO (DIIaKOHBI U HE
MPEJICTABIISIIOT ONAaCHOCTH NPU XpaHEHUH. XOTh KOMIUIEKT HE COAEPKHUT SJOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BELIECTB, MPU paboTe ¢ KOMILJIEKTOM HE0O0XOIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU 0O€30MAaCHOCTH, NPEAYCMOTPEHHBIMU Il PabOT B XUMHYECKOH
naboparopuu. B wactHocTH, pu paboTe B 1adopaTopuu HE AOMYCTUMO:

1. [Tonajianue XMMHUKAaTOB ¥ paCTBOPOB Ha CIU3UCThIE 000I0UYKH, KOKY, OACKIY;

2. [lpunsaTre nunM (MATHA);

3. Bapixanue Bo3ayxa U XUMUKATOB, 0OCOOEHHO MMEIOIIMX PE3KUH 3amax U HaXOsAIINXCS B
MEJKOKPHUCTANINYECKOM COCTOSIHUHU (00Pa3yrOIUX MbLUIb);

4. Ilpu pabore cO CTEKISHHBIMH H3JIEIUSAMU M MOCYJOW Heo0XoIuMo coOI0aaTh
OCTOPOKHOCTh BO U30€KaHHE MOPE30B.

[Ipy mnpoBeaeHMH OSKCIEPUMEHTOB IO MOJEIMPOBAHUIO 3arpsi3HEHUN  BO3IyXxa
MPEeyCMOTPEHO HCIOJIb30BaHNE KOHIEHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpPHOM,
COJITHOM, a30THOM, MypaBbMHOW. [Ipy momagaHuM KHUCJIOT Ha KOXY HE0OXOIMMO OBICTPO
MPOMOKHYTH PAacTBOp JIOOBIM TaMIIOHOM (cai)eTKoii, BETOIIbIO M T.N.), MECTO MOIMAaaHus
OOMIJIBHO TTPOMBITH CTPYEH BOJIBI U BBIMBITH C MBLIIOM.

Oco0eHHO omacHBl KUCTIOTHI NP TONAJaHuK B I1a3a. B 3Tom ciydae rimaza HeoOXoIumMo
HEMEIJIEHHO 0OUIIBHO IIPOMBITh HE CHJIBHOM cTpyeit BOJIbI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJBI U CPOUHO OOPATUTHCS K Bpady-CIIEHUAIUCTY.

Conbp HHKeNsl NpU TMOMaJaHUUd B OPraHu3M 4YeJOBeKa MPEACTaBIISET IOBBIIICHHYIO
OIaCHOCTh M TpeOyeT 0coOoro oOpalieHus, a MIMEHHO: XpaHEHHS B CHEIMAIbHOM MECTe, y4yeTa
IIPU PacXxoJ0BaHUU.

O 00 1 N K~ W

3aganusa
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B cBsi3u ¢ OTHOCHTENBHOM CIOKHOCTBIO JAHHOW pabOTHI, HUXKE MOAPOOHEE MPUBOIUTCS
o0l MOPSAOK €€ BBINOJHEHHS, IOCJIe Yero H3J0XKEH IMOPSIA0K BBIIOJHEHUS OCHOBHBIX
OTEpalnii, KOTOPbIE MIPOBOJATCS C MOYBOM HECKOJIBKO pa3 B XOJI€ IKCIIEPUMEHTA.

s BbIMONHEHUsS] AAaHHOM pabOThl HEOOXOAMMO 3a0JIarOBPEMEHHO BBIPACTUTH 3€IEHBIC
pacTeHusi Ha MoYBOrpyHTe. 1151 3TOr0 MpopaimBaOT ceMEHa, BBICAKUBAIOT MPOPOCIINE CEMEHA
B IIOYBOTPYHT U, CO3/1aBas HEOOXOAMUMBbIC YCJIOBUSA [UIsl TMPOpPACTaHHUS 3E€JICHON Macchl
(TerIMYHbIE 3HAUYEHUS TEMIIEPATypPhl U OTHOCUTEIHHOM BIAXKHOCTH, 00s3aTEIIbHBIE PETYIISPHBII
MOJIMB U OPOILIEHUE), BBHIPAIMBAIOT PaCTEHUS BHICOTON HE MeHee 5-7 cM.

Heobxoqumo Takke 3abmaroBpeMeHHO mnpurotoBuTh pactBop NiSOs ¢ KoHIEHTparmei
Ni2+, TpeOyeMou ISl pealr3aluu MeToaa MoaeaupoBanus (B quamnazone ot 250 go 5000 mr/mn, B
3aBUCHUMOCTH OT MCIIOJIB3YEMOT0 METO/1a aHAJIK3a), [0 CJIEIYIOLIEH METOIUKE:

IIpurorosjieHue pacTBopa cyjbdara HUKeJs

B3Bemennyro Ha Becax HaBecky (M, 2) nukens (1) cynsdara 7-Boganoro (NiSO4x7H20) us3
cocraBa Habopa c¢ TouHocThto +0,01 T momemaloT B MEpHYIO KoJOy, pacTBOPSIOT B
JTUCTUIUTUPOBAHHOM BOJIC u JIOBOJISIT 00beM pactBopa pi (o)
1000 M3 AUCTUILIIMPOBAHHON BOJIOM.

Benununnaa HaBeCKH yCTaHABIIMBACTCS 3a0JIarOBPEMEHHO B X0J1¢ TPOOHOTO IKCIIEPUMEHTA U
3aBHCUT OT COPOIIMOHHBIX CBOMCTB HCIOJb3yeMOro oOpas3lia IMOYBbl M YYBCTBUTEIBHOCTHU
BbIOpaHHOI'O0 METO/1a aHAJIN3A.

3HaueHus HaBecku (M, 2) CONMM HUKENS Ui MOMy4eHHUs TpeOyemMoW YCTaHOBIICHHOM
KOHIIEHTpAIluu HUKeNsI B pactBope cosu (Cni, me/1), TpuBeaeHBI B Ta0wmme 11.

Ta6smma 11. 3naueHust HaBecku (M, 2) COJIM HUKEISA

Cni, me/n 250 500 1000 2500 5000

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

[Tpumedanue. OpueHTUPOBOUHBIE 3HAUYEHUS] KOHIIEHTPALMU PacTBOpa COJIM HUKEJS: MpU
TECTOBOM aHAJIM3€ C MPUMEHEHHEM TecT-cucTeMbl — S000Mr/J1, Mpu KOJIMYECTBEHHOM aHAJIM3E C
npUMEeHEeHHeM TecT-KomIuiekta «Hukenby nubo aHanornyHoi jgabopatopHoit meronuku — 500
MT/I1.

CpoK roJJTHOCTH pacTBOpa HUKENs COCTaBIseT 1 rof.

Tpebyemass 1Isi BHECEHHs B TIOYBY KOHIIGHTpAalMs HUKEIS  yCTaHABIMBACTCS
3a0J1arOBpeMEHHO B XO7I€ TPOOHOTO IKCIIEPUMEHTA.

Ha nepBom 3Tane paboTaroT ¢ MOYBOM, B KOTOPOW BIIOCIEACTBUU OYyAYT BBIpAIIUBATHCS
pactenus ((poHOBBIH ypoBeHb). OTOMparOT MPOOBI MOYBHI, MPOBOAST YCpEIHEHHE MPoOd; u3
yCpenHEHHONW TMPOOBI MPHUTOTABIMBAIOT BBITSDKKY W €€  aHAIM3HPYIOT, T.€. TPOBOMST
olpesieieHne COJiepKaHus B HeH MeTaula ¢ MOMOINbI0 TecT-cuctembl «Hukenb-tecT» wnm
WHOTO, O0JIee TOYHOTO, CpenicTBa. Takum oOpa3om nosrydaeTcs npoda Nel.

[Tpumeuanue. [y Oonblieil TOYHOCTH TPU BBIMOJHEHMM JTAaHHOTO M MOCIETYIONIUX
OTIpEeNIeIICHUH COJNIEpKAHNUS HHUKEJS B IOYBE PEKOMEHAYETCS ITOJIb30BATHCS TECT-KOMIUIEKTOM
«Hukenb» um ucmosb30BaTh 0oJiee CI0KHbIE 1a00paTOpPHbIE METOAMKH XUMHUYECKOTO aHATN3a.

Ha BTOpOM »3Tame BBINOJHSIOT aHAJIOTUYHBIE pabOThI, HO pabOTAIOT C MOYBOM, TIe YXKe
BBIpaIlleHbl PAaCTEHHMs BHICOTOW He MeHee 5-7 cm. I[Ipu sToM B MOYBY € BbIpallleHHBIMU
pacTeHHsIMH pPaBHOMEPHO BHOCAT METOJIOM TIOJHMBA PAcTBOP MOJEIBHOTO 3arps3HEHUS,
IPUTOTOBIICHHBIN U3 UMEIOIIEHCS B HAOOpe COMM HUKeNs (PUTOTOBJIEHUE PacTBOpA MPUBEICHO
BBIIIIE).

JloGaBneHne pacTBopa MOJENBHOIO 3arps3HEHUs] MPOBOAAT JO COCTOSHHUS TIOJHOTO
CMauyuBaHMsI BCEH MACCHI TTOYBHI B SIIIIMKE, HO 0€3 MOSBICHUS H3JIUITHETO PACTBOPA HA TOJIOHE.

KoHueHTpamus mpuroTaBiInBaeMoro MOAEIbHOIO 3arpsi3HEHUs] — paCTBOPA COJIM HUKENS —
yCTaHaBIMBAeTCs 3a0JlarOBpEMEHHO B XOJ€ MPOOHOT0 OSKCIEPUMEHTa U 3aBUCUT OT
COpPOLIMOHHBIX CBOMCTB HCHOJB3yeMOro oOpas3la MOYBBI M YYBCTBUTEIBHOCTH BBIOPAHHOTO
MeTona aHanu3a. OpHEHTUPOBOYHBIE 3HAYEHMS] KOHILIEHTPAIlMM PacTBOpa COJHM HHKENS: MPHU
TECTOBOM aHAJIM3€ C IPUMEHEHHEM TecT-cucTeMbl — 5000 MI/7, IpH KOJTMYECTBEHHOM aHAIM3E C
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npUMEHeHHeM TecT-KomIuiekta «Hukensy nubo aHanornyHoi jgabopatopHoit meronuku — 500
MI/I1.

[Tpu BbIIOJHEHUH PadOTHl MOJAEIBHBIE PACTBOPBI COJM HHKENS I10CJIE IPUTOTOBICHUS
MOJKET aHAJIU3UPOBATHCS C MpPUMEHEHHEM TecT-cucTteMbl «Hukenab-TecT» WM WHOro, Ooisee
TOYHOTO, CpeACTBa KOHTpOJs (Hampumep, TecT-koMiiekra «Hukenby»). Llenbto ananmsa
MOJIEJIbHOTO pacTBOpa SBJISETCS OCBOEHHE BBIOPAHHOIO METOAA M CPEICTBA OIICHKHU
KOHIIGHTPALMU JaHHOTO 3arps3HeHus. [Ipu 3TOM momykoinnyecTBeHHO (JIMOO KOJIMYECTBEHHO, B
3aBHCHUMOCTH OT IPHUMEHSEMBIX CPEJICTB KOHTPOJIS) OMpENeNseTcs KOHIEHTpalus HUKEIS B
MOJIEJIbHOM PacTBOPE.

KonunuecTBo BHOCHMOTO pacTBOpa yCTaHABIMBAETCS MPEIBAPUTEILHBIM TECTOM MPOOHOMN
IIOYBEHHOH BBITSDKKM TakUM 0Opa3oM, YTOOBl KOHLIEHTpAlMsl HUKENS B BBITSIKKE COCTaBIIsLIa
nopsinka 100 wmr/m  (opueHTHpoBOYHO). [Ipm sTOM duKCcHpyeTcs (3amuchIiBaeTcsi) OO0BEM
pacTBopa, U3pacx0JOBAaHHOI'O HA MOJMB, U €0 KOHLEHTPALUs.

Ha »ToM »Tame Tak:ke BBINOJTHSIOT OTOOpP U yCpeAHEHHE MPOOBI, MPUTOTOBICHHS BOJIHOM
BBITSDKKH M €€ aHaIIN3, TI0JTydasi, TAKUM 00pa3oM, mpody Ne2 (MCXOIHBIA YPOBEHB).

Ha Tperbem 3Tamne omnpenensioT coiep)kaHue HUKENS B BOJHOM BBITSHKKE M MOYBE 4Yepes
onpeenéHHble MPOMEXYTKHM BpEeMEHU (HalmpuUMeEp, €XKEHEIENbHO), Mojiydas, TakuM o00pasoM,
HECKO0JIbKO Mpo0d (NeNe3-5 uom GoJiee), XxapakTepHU3yIOIIMX YCBOCHHUE HHUKENS PACTECHUSIMU BO
BPEMEHHU (JMHAMHUKY YCBOCHMUS).

[To pe3ynpraTam BceX MPOBEIEHHBIX OJKCIHEPUMEHTOB JlaHHBIC, IIONyYEHHBIE MPH
OTIpeNIeICHNH KOHIICHTPAllMd HHUKENIss B TOYBE BO BpeMeHH, (ukcupyiorT B Tabmune. [lo
OKOHYAHUU KCIIEPUMEHTOB MPOBOJAT MOCTPOEHUE IrpadrKa 3aBUCUMOCTU COJIEPKaHUS HUKETS
B [IOYBE OT BPEMEHH, XapaKTEPU3YIOLIEH TUHAMUKY [IPOLIECCa YCBOEHHUSI.

JlonoJIHUTeIbHbIE PeKOMEeHIalui

1. IlpoAomKUTENBHOCTh SKCIIEPUMEHTa (KOJIMYECTBO OTOMpPAaeMbIX HOpPO MOXKET ObITh
yBeJIMYEHa JUIs MOJydyeHus: OoJiee MpeCTaBUTEIbHBIX JAHHBIX O MPOLECCe YCBOCHUS HHKEIs
PaCTEHUSIMHU).

2. Ilpy BO3MOXXHOCTU ONpEIENCHHUs] COJACpX aHHUA HHUKENIs B II0YBE HECKOJIbKUMU
MeToJaMHu  (TE€CT-CUCTEMOH, TECT-KOMIUIEKTOM, JIaDOpaTOPHOW METOJIMKONH) MOrYyT OBbITh
IIOJIy4YEHBbl 3HAUEHUS COJEP)KAaHUS HUKEIS B IIOYBE ATHMMHM METOJAMU Ul COIOCTaBICHUS
TOYHOCTH PE3YJIbTaTOB U 0OOCHOBAHMSI BHIBOJIOB.

3. JlanHas paboTa MOXeET ObITh BBINOJIHEHA TAaKXK€ HAa PA3JIUYHBIX OBOIIHBIX KYJIbTypax —
KaK JIMCTOBBIX. Tak 1 KOpHEBBIX. BaxkHO, YTOOBI /1 SKCIEpUMEHTOB OBbLITN BBIOpaHBI KYJIbTYPBI,
pactyie ObIcTpO M jAarolye OoJbIION mpuBec Macchl. TakuMm 00pa3oM MOXKHO BBIIOJHHUTH
L[eJI0€ HCCIIEJOBAaHME TMpOIlecca YCBOCHUS TSDKENBIX METAJUIOB M3 IIOYBBI  Pa3IMYHBIMU
OBOIIHBIMM KYJIbTypamMH, NpU4YéM B KadecTBe (HaKTOPOB YCBOEHHUS MOTYT OBITh BBIOpaHBI
YCIIOBUS TPOU3PACTAHMS, TUIIBI TOYB U T.I. Takke MOXET ObITh MPOBEACHO HKCIIEPUMEHTAILHOE
MCCJIEJOBAHME MTPOLIECCa HAKOIIEHUE METaslla Pa3IMYHbIMU YacTSIMH PaCTCHHUS.

BrinoJsiHsiemble onepanuu

BeinonHeHne [aHHBIX oOnepalui MPOBOMAT C IIOYBOM HECKOJIBKO pa3 B  XOne
HKCIIEPUMEHTA: II0CJIe BHECEHUSI B HEE MOJIENBHOIO 3arps3HEHUs] COJIbI0 HUKEIS Tepen
BBbIpAIlMBAaHNEM OBOIIHBIX KYJIbTYpP (B OTCYTCTBUU 3€JIEHBIX PACTEHMI), a TaKXKe C MOYBOH, Ha
KOTOPOM YK€ BhIpalleHbl 3eJIEHBIE PACTEHUSI.

A. OT00p ¥ MOAroTOBKA NPOO MOYBHI

1. U3 HeckoNbKUX TOYEK JIAOOpaTOPHOW YCTAaHOBKMU C OJMHAKOBOM TIyOMHBI HIMaTeiaeM
otOepute nmpoObl mouBkl B kKonuuecTBe He MeHee 100 r (opuenTtrpoBouHno 0,1-0,2 m). [IpoBeaute
ycpenHenne (oObenuHeHne) o0pas3lloB, OTOOPAHHBIX W3 HECKOJBKHX MECT, I TOJYyYCHUS
NPEJCTaBUTEILHON PaOOTHI.

2. Ycepennénnyio npo0y nomecture B yaniky Iletpu, 3anonnuB e€ Ha 72 BbIcOTHI (PucyHok
13), u BICyImIMBaiiTE B CyIIWIbHOM IIKady mpu Temmeparype 105°C 1o mocTossHHON Macchl (He
MeHee 2 4acoB).

Bricymennyro nmpoby XxpaHuTe B 3aKpbITOl yaike [leTpu uiam B MaTepyaToM MEIIOUKe.
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IIpumeuanue.

1. BricymmBaHue MOYBEHHOro 00paslia BHIOJHSETCS 3a0JIarOBpeMEHHO, HaKaHyHE Jis
3aHATUI MO0 HA PEABIIYILEM 3aHITHH.

2. BpicymuBaHM€ MOYBEHHOro oOpas3lia ImpHU OTCYTCTBUU CYIIMJIBHOTO IIKada MOKHO
IPOBOJUTH B KOMHATHBIX YCJIOBHSIX, IIOMECTUB OTKPHITYIO yamKy [leTpu ¢ obpasiom B Témioe
MecTO Ha 1 cyTkH.

1cm

f

Pucynok 13. Yamka Iletpu ¢ oroOpanHo#i mpo6oit
b. IIpuroroB/ieHne NOYBEHHOH BBITSIZKKHU

1. B3BecbTe Ha Becax uMcThld cTakaH Ha 100 mu. B cTakaH momecTuTe BBICYLICHHYIO
NOYBY Ha 1-3 BBICOTHI U CHOBA B3BECHTE €TI0, ONPEEIINB MACCy MOYBBI B IpaMMax.

2. C noMoI11bpI0 HMIHHApPA 100aBbTE K OYBE TUCTUIUIMPOBAHHYIO BOY B KOJMYECTBE 5 MII
BOJIbI Ha Ka)KJIblil FPaMM I1OYBBHI.

3. IlepeMemuBaiiTe coepKUMOE CTaKkaHa B T€YEHHE 3-5 MMH. C IOMOUIbIO CTEKJISIHHON
HaJIOYKH.

4. OrdpunpTpyiiTe comepkUMoOe CTakaHa yepe3 OyMakHbIM (uiIbTp, coOupas TOTOBYIO
BBITSDKKY B HWKHMI cTakaH Ha 100 My, kak moka3zaHo Ha pucyHke 14. OOpaTuTe BHUMaHHE Ha €€
BHEIIHUH BUJ (LIBET, MyTHOCTh). BBITSKKa J0JKHA OBITh OJJHOPOAHOM M HE JT0JKHA COAEPIKaTh
YacTHUII [TOYBBHI.

[Tpumeuanue. IlepBbie HECKOIBKO MHJUTMIMTPOB (MIIbTPaTa HEOOXOIUMO OTOPOCHUTD, T.K.
OHM COOMpAIOT 3arpsA3HEHUs ¢ PUIbTPA.

Pucynok 14. @uibTpanysi NOYBEHHON BBITSKKH

BrITskka oskHa ObITh MPOaHATU3UPOBAaHA B TOT KE JIEHb.

CopepxaHue HHUKENsl B IOJIYYEHHOH BBITSDKKE OIPENEISAETCS C NPUMEHEHUEM TECT-
cucrembl «Hukenb-recT».

BbinosiHeHHe TeCTHPOBAHHWSI NMOYBEHHOW BBITSKKH ¢ NPHMEHEHHEM TeCT-CHCTeMbI
«Hukeab-tecr» (Pucynok 15)

1. OTpexpTe HOXKHHMIIAMHU OT HHJIUKATOPHON MOJOCKH paboduii yd4acTOK pa3MepoM He
MeHee 5%5 MM.

[Tpumeuanue. BHuMaTenbHO M3ydHuTe MOPSAOK MPOBEACHUS TECTUPOBAHUS Ha OOJIOXKKe
TECT-CUCTEMBI!

2. He cHMMas MOJTUMEPHOTO MOKPHITHUS, 3AKMUTE KYCOUYEK IOJIOCKH MMUHIETOM U OITYyCTUTE
€ro B pacTBOp (BBITSKKY). Briaepkute Kycodek mojaocku B pactBope 5-10 cek.

3. Uepe3 3 MUH. CpaBHHUTE OKPAacKy KyCOYKa MOJOCKH C OKPACKOH KOHTPOJBHHOM IIKaJIbI
IIBETHBIX OOpAa3IlOB Ha 3TUKETKE TeCTa, BbIOpaB oOpaser, OJKaWlIuii M0 MHTCHCHBHOCTH W
XapakTepy OKpacKM TECTHPYEMOIo Kycouka (IpU  NPOMEXKYTOYHOW  OKpacke  —
COOTBETCTBYIOIIMI WHTEPBAN KOHIEHTparuii). OmnpenenuTe OPUEHTUPOBOUYHYIO BEIMUYHHY
KOHIIEHTPALlUU HUKEJSI B paCTBOPE (BOAHOMN BBITSIKKE).
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K(Ill'l'pOJll-llﬂH mKaJia I

I Kommesrpamx xareonos Ni (2+), mr/a 0|10]100
? Oxpacka paboaero yeacTsa

Pucynok 15. BeinosiHeHUE TECTUPOBAHUS IOYBEHHOM BBITSKKH C TPUMEHEHUEM TECT-
cucteMnl «Hukenb-TtecT»
4. PaccunraiiTe cojaepaHue HHUKENIs B MpoOe mouBeHHOro pactBopa Cni2 B MI/a IO
dopmyne (4):
CB Ni '’ V

Chyi =—— 4
IInNi m ' (]

rae: (g yi — KOHIIEHTpALHS HOHOB HUKEIS B BOJHOMN BBITSIKKE, M/
V — 00bEM BBITSDKKH, MII;
m — macca oOpasia, T.

Conep:xanue oTyeTa
1. OnpenesieHue coaepkaHUs HUKeJs] B INOYBEHHOH BBITSKKe M (PMKCHPOBaHHE
pe3yJabTaToB
[Tomyuennsie nanHble 3adukcupyiite B Tabnuie 12 no cienyromeit popme:
Tabmmua 12. Pe3ynpTarhl 9KCriepuMeHTa

O0BEM pacTBOpa MOJICIIBHOIO 3arPsSI3HCHHS MII
Kommuecto Ni?*, BHECEHHOTO B ITOYBY C PACTBOPOM Mme
Ne [Tponomkwu Macca npoOsbI IOYBBI, & KoHnuenTpanus Konnenrpanus
poOBI | TENBHOCTD, Ni%* B BoHOI Ni2* B mpo6e
IHU BBITSDKKE, M2/l MMOYBEI, M2/Ke
1
2
3
4
5

[Ipy BO3MOXKHOCTH ONpENENICHUs COAEPKAHUS HUKENs B MOYBE HECKOJIBKHUMH METOJaMU
nonyunte 3HaueHms (pjy; STHMM METOJAMM Ul JaibHEHIIEro COIOCTABIECHHS TOYHOCTH
pe3ybTaTOB U 0OOCHOBAHHUS BBIBOJIOB.

2. TlocTpoenne rpadpuka 3aBUCHMOCTH CO/IeP:KAHUSI HUKeJISA B I0YBe OT BpeMeHHU

[To nanubpIM TabmuIBl 12 MOCTpoiTe rpaMuecKyro 3aBUCUMOCTh KOHIIEHTPAIIUN HUKEIIS B
nouse (L ;) OT BpeMenn (T, JHM), OTKIAABIBAS 110 OCH aBCICC BPEMS, @ [0 OCH OPIMHAT —
KOHIIEHTpaInio HUuKems B mouBe (PucyHok 16).

A

Ciy i MIYEL

T, AHu

Pucynox 16. I'paduik 3aBUCUMOCTH KOHIIEHTPAIIMK HUKEJIS B IOYBE OT BPEMEHHU

CnaenaiiTe BBIBOJ O CIIOCOOHOCTH OBOIIHBIX KYJIBTYp YCBaWBaTh TSDKEIBIE METAJUIbI U3
IIOYBBI.

IIpy Hanuuuu JaHHBIX, NOJYYCHHBIX IYTEM U3MEPEHHUM PAa3sHBIMHU CPEICTBAMH, CHCIIANTe
BBIBOJ] O CPAaBHUTEIBHON TOUHOCTH MOIYYEHHBIX JAHHBIX B 000uX citydasx. BeiBog obocHyiiTe.
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KoHnTposabHbIe BOnpockl
KaxoBbI HICTOYHMKY 3arpsA3HEHUS [TOYBbI TSDKEIBIMUA METAJITIAMU?
B uem 3akirouaeTcsi TOKCHYECKOE BO3JIEHCTBUE TSKEIIBIX METAJUIOB Ha YeIoBeKa?
Yo takoe ITJIKn?
Kaxossl 3nauenust [1/IKn 11t prytu, Xpoma u cBuHIA?

NS

Cnucok JiuTeparypbl, peKOMeH/AyeMblii K HCII0JIb30BAHMIO 10 IAHHOH TeMe
OcHoBHas iMTEpaTypa:

1. KopoOkun, B. W. Dxonorus : [yueonuk] mist By3oB / B. . Kopo6kun, JI. B. Ilepenenbckuii. -
13-e uzn. - PoctoB H/]] : ®enukc, 2004. - 602 c. - (Bricmee obpazoBanue). - bubmumorp.: c. 602.
2. Opnos [1.C. Dkonorust u oxpaHa Ouocdepbl MPU XUMUYECKOM 3arpsi3HEHUU: YdeOHoe

nocobue st By30s/ JI.LK.CanoBuukoa,.H.Jlo3anoBckas. - 2-e, nepepad. u gom. - M.:Beicm.
mikona,2002. - 334 ¢.: un. - 320-322
JlonmoJIHUTeIbHAS JIUTepaTypa:

1 CrenanoBckux, A. C. Obmias sxomnorus : yaeoHuk st By3oB / A. C. CrenaHoBckux. — M. :
IOHUTU-TAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatunkosa, 1. I'. DU3nKo-XUMUYECKHE OCHOBBI MH)KEHEPHOMH IKOJIOTHH :y4eOHOe Tiocooue /
W. T'. BpatunkoBa. — M. : Poccuiickuii yHUBEpCcUTET APYKObI HapoaoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypcesl:
1 http://window.edu.ru/ — eauHoe OKHO JOCTYyIa K 00pa30BaTeIbHBIM PeCypcam

2 http://biblioclub.ru/ — DBC «YHuBepcuTeTckast OMOIHOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBIH KaTaaoT aCCOMMAIMH dJICKTPOHHBIX OUOIHOTEK
yueOHbIX 3aBefieHni 1 opranuzanuit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpeiToe 0Opa3zoBaHue

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cuctema «DyHaaMeHTaIbHbIE TPOOIEMBI
OLICHKH COCTOSTHHSI 9KOCUCTEM U 3KOJIOTUIECKOTO HOPMHPOBAHHSI»

JlabopaTopnasi padora 4. AAcOpOIIHOHHAS OYUCTKA NMTHEBOI U CTOYHOH BOABI

Ilens paboTer: M3ydenne ancopOIMOHHOTO METO[a OYUCTKH BOIBI.
dopmupyembie KOMIETSHITUH UITH X YaCTH:

HaumenoBanue ¢opmupyeMbIX KOMIIETCHIMH

WNupekc dopMynHpoBKa:
OK-7 CHOCOOHOCTBIO K CAMOOPTaHU3AIMH U CaMOOOPa30BaHUIO
OK-9 TOTOBHOCTBIO MTOIB30BaTHCA OCHOBHBIMH METOIAMU 3aITUTHI

IIPOU3BOJICTBEHHOTO [IEPCOHANIA U HACEJIEHUS OT BO3MOXKHBIX ITOCIIECTBUI
aBapHii, karactpod, CTUXUNHBIX O€JICTBUI

IIK -14 YMEHHUEM MPOBOAUTH MEPOTIPHUSATHS IO IPOPHIAKTUKE IPOU3BOJCTBEHHOTO
TpaBMaTU3Ma U po(eCCUOHATIBHBIX 3a00J1€BaHUN, KOHTPOJIUPOBATh
COOJIIOJICHHE HKOJIOTHYECKOM 0€30MMacHOCTH MPOBOJAUMBIX pabOT

TeopeTuyeckas 4acTb
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https://openedu.ru/
http://ecograde.bio.msu.ru/

AncopOryeil Ha3bIBaeTCs MPOLIECC MOTJIOMIECHUS PACTBOPEHHBIX BEIIECTB M3 PAaCTBOPOB
(MUTHEBBIX M CTOYHBIX BOJ) MOTJIOTUTENSIMU — aJicOpOeHTaMu. SIBieHHe afcopOIK CBSI3aHO C
HAJIMYMEM CUJI MPUTSDKEHUS MEXIY MOJEKyJIaMH ajcopOeHTa W IOIVIOIAeMOTO BEIECTBA —
azicopOTHUBa.

OCHOBHBIMH XapaKTEPUCTUKAMHU TIpolecca aacopOLuu SBIAIOTCS H30MPATEeIbHOCTh U
oOparumocTts. [Ipu onpeneneHHBIX yCIOBUSIX BO3MOKHO BbIIEJICHHE MOTJIONIEHHOTO BEIECTBa
u3 ancopOenrta. Takoil mporiecc Ha3bIBaeTCs ECOpPOIMEH, a 0 OTHOIICHHUIO K aJACOpOeHTY —
pereHepanmeit ero.

ANCOpOIHIO MPUMEHSIOT JJISl OYMCTKU IMUTHEBOM BOBI, TNIyOOKOW OYUCTKH CTOYHBIX BOJ
OT pPAacTBOPEHHBIX OPraHMYEeCKMX BELIECTB M Ta30B, APOMATUYECKUX HUTPOCOECIUHEHUH,
KpacuTesiel, IOBEPXHOCTHO-aKTUBHBIX BELIECTB U JIp.

OcoOenno s¢dexktuBHa aacopOLUs MPU OYUCTKE CTOYHBIX BOJ, HM3BJICUECHUU M3 HUX
LIEHHBIX PACTBOPEHHBIX BEIIECTB U IOBTOPHOM HCIIOJIb30BaHUU OUYHUIIIEHHON CTOUYHOI BOJBI.

B kauecTBe COpOEHTOB HCIMONB3YIOT Pa3iHyYHbIe MPUPOAHBIE U CUHTETHUECKHUE TBEpPIbIC
MOPHUCTHIE MAaTEepUaIbl: AaKTUBUPOBAHHBIC YN PA3JIMYHBIX MAPOK, CHIIMKAresd, EOIUTHI, TOpQ,
[JIMHBI, a TAKXKE HEKOTOPBIE OTXOIbI TPOU3BOJCTBA — IIJIAKU, 301y, ONWIKH, KOPY U JIUTHUH.

Haunbonee yHMBEpCaIbHBIMU U3 afCOPOCHTOB SIBISIOTCS aKTUBUPOBAHHBIE YIJIH, CHIPHEM
JUISL KOTOPBIX SIBJISIFOTCSL YTOJIb, APEBECUHA, KOCTH KUBOTHBIX, OTXOJIbI LEJUTIOI03HO-0yMaKHOM,
NUIIEBOH U JPYrMX OTpaciedl MpPOMBINUIEHHOCTH. YJellbHasg IO0BEPXHOCTb COPOEHTOB
COCTaBJISIET oT 20 10 2000 M2T, pasmep nop oT 0,002 10
2,0 MKM.

AJCOpOCHTHI XapaKTEepPU3YIOTCSl MOTJIOTUTENBHON WM aJCOPOIIMOHHON CHOCOOHOCTHIO,
KOTOpAsk OTPEACISIETCS. KOJIMYECTBOM MOTIIOMIEHHOTO aCOPOTHBA B €AMHUIIE MACCHI WK 00BeMa
ancopbenta (r/kr  umu  Kr/M°). MaKCHUMadbHO BO3MOXHAS TIPH  JAHHBIX  YCJIOBHSX
MOTJIOTUTENIbHAS CITOCOOHOCTH a/1cOpOeHTa Ha3bIBAETCSl PABHOBECHOM CTaTUYECKOW EMKOCTBIO.

3aBUCHUMOCTb MEXKJy PaBHOBECHBIMM KOHLEHTPALMsMHU IOIVIOIIEHHOIO BEIECTBA B
TBEPAOH U KUJKOHM Pa3ax OMMCHIBAETCS U30TEpPMaMU aJICOPOIUH.

CkopocTb mporecca aacopOIMM 3aBUCUT OT KOHLEHTpAIMM, HPUPOABI U CTPYKTYpPHI
PacTBOPEHHBIX BEIIECTB, TEMIEPATyphl BOJbI, BUAA U CBOMCTB a/ICOPOEHTOB.

ITpornecc ancopbumu CKIagbIBaeTCs U3 TPEX CTAIMIMA:

ellepeHOCa BEIIeCTBA W3 CTOYHOM BOJBI K TIOBEPXHOCTH aJCOpOEHTa (BHEIIHSS
i dysus);

e ¢ dy3un BelecTBa BHYTpH ajfcopOeHTa (BHYyTpeHHss Auddy3us);

® 3J1cOpOLIMH U3 TTOBEPXHOCTH TIOP.

[Tocnennsis cranusg NpoXoAuT oueHb ObicTpo. I[loaromy mumuTHpyrOmeH cragueit
npoiiecca OObIYHO SBIIsIETCs KO0 mepBas, JINO0 BTOpast CTausl.

[Tpouiecc aacopOLMOHHONW OYHCTKM CTOYHOW BOJBI OCYILECTBJISIOT B amnmaparax
NEPUOANYECKOIO MM HENPEPBIBHOTO JEHCTBUA. B amnmapatax nNepHoanYecKOro JIeHCTBUS
CTOYHYIO BOAY QUIBTPYIOT Yepe3 HEMOABMKHBIN CJIOW I'paHyJIUPOBAHHOTO YIJIS WIH JIPYTroro
copbeHTa 10 MPOCKOKa H3BjIeKaeMoro BemiectBa B ¢uibTpar. Ilocie sTtoro ¢uisTparuio
MPEeKpaIIaloT, U3 aacopdepa CIUBaIOT BOAY, a aJICOPOEHT pereHepupyroT 00paboTKOM BOASHBIM
1IapoM, HarpeTbIMM HHEPTHBIMH Ta3aM{, OPraHUYECKUMH PpACTBOPUTENISAIMH WIM BOJHBIMHU
pacTBOpamMH XUMHUYECKHX PEareHTOB.

Beibop cxembl ancopOIMOHHOM OYHUCTKH OIpEAeNseTcs XapakTepoM MPOU3BOJICTBA,
KaueCTBEHHBIM COCTaBOM CTOYHBIX BOJ, TPeOOBAaHUSAMH, MPEIbABISEMBIMU K OUYHIICHHBIM
BOJIaM, U HAJIMYKME IPYTMX OUUCTHBIX COOPYKEHUH.

HNonooOMeHHON copOIueit Ha3bIBaeTCs Tpolecc OOMEHa HMOHAMHU, HaXOJAIIUMHUCS B
pacTBope, 1 HOHaMH (PYHKIIMOHAIBHBIX TPYIN TBEPIOH (ha3bl — HOHUTA.

HNonooOMeHHasi OYKMCTKa NPUMEHSIETCA MJs W3BJICUEHHUS W3 CTOYHBIX BOJ METAJJIOB
(uMHKa, Meu, XpoMa, HUKeNs, CBHHIIA, PTYTH U Jp.), a TAKXKE COeIMHEHUI MBIIIbsIKa, pochopa,
[UAHUCTBIX COEIMHEHUN W paJHOaKTUBHBIX BEIIECTB. MeToA MO3BOJIIET PEKYyNepUpoBaTh
LIEHHbIE BEIECTBA INPU BBICOKOM CTENEHM OUYMCTKH CTOYHBIX BOJA. OTOT METOJ LIMPOKO
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OpUMEHSIeTCs IS YMSATUSHHSI U 00eCCOIMBAaHUs BOABI B MPOIIECCE BOJOMOATOTOBKU H C IIEITBIO
IIOBTOPHOT'O UCIIOJIB30BAHHUS.

HMonooOMeHHbIE COPOSHTHI — HOHUTHI — MIPAKTUYECKH HE PACTBOPUMEBI B BoJie. B kauecTBe
VMOHMUTOB UCIOJIb3YIOTCS KaK IPUPOJHBIE, TAK U IIOJy4YEHHBIE HCKYCCTBEHHBIM IIyTEM BELIECTBA.

K HeopranuueckuM NpUPOJHBIM M CHHTETUYECKMM MOHUTAM OTHOCATCS ILI€OJIMTHI,
IIOJIEBBIC IIIIATHI, CUJIMKATEJIH, THIPOKCHIBI HEKOTOPBIX METAIIJIOB U JP.

Opranuyeckue IPUPOAHBIE HOHMTBI — 3TO T'YMHUHOBBIE KHUCIOTHI IIOYB, HO OHH
IPUMEHSIOTCS] CPAaBHUTEIBHO MAJIO U3-32 HEOOJIBIION XUMUUECKON U MEXaHUYECKOH MPOYHOCTH,
Majoi EMKOCTH.

[Ipy ouucTKe CTOYHBIX BOJ HauOOJIblIEe MPAKTUUECKOE IPUMEHEHHE HAallIH
OpraHMYeCKHe HMCKYCCTBEHHbIE HOHUTBI — CHHTETUYECKHE HOHOOOMEHHBIE  CMOJIBI,
IPECTaBIIAIOIINE COO0M BBICOKOMOJIEKYIISIPHBIE COCTUHEHHUS.

YTrneBogopoaHbIe  paMKalbl  00pa3yloT MPOCTPAHCTBEHHBIM KapKac, Ha3bIBaeMBbIii
marpuiei. Ha matpune ¢uxkcupoBanbl HENMOABMKHBIE (QYHKIIMOHAIBHBIE TPYIIbI, CBI3aHHBIE C
IIPOTUBOIMNOJIOXKHO 3apsDKEHHBIMU TOABM)KHBIMU HMOHaMu (IpoTuBovoOHamu). [IpoTuBOMOHBI
MOTYT OOMEHHBATHCSI Ha HOHBI C TEM K€ 3apsiIOM U3 pacTBOpa (CTOYHOMN BOJIBI).

[To 3Haky 3apsiia OOMEHUBAIOIIMXCSI NOHOB MOHUTHI JEJIAT HAa KAaTUOHUTHI U aHUOHMTBHI.
KaTnoHuTsl 0OMEHHBAIOTCS C PACTBOPAMH 3JIEKTPOJIUTOB MOJI0KUTEIbHBIM HOHAMU, aHUOHUTBI
— OTpHULATEIbHBIMA HOHAMH.

BaxxnelmmM cBOWCTBOM MOHHUTOB SIBJISIETCS UX MOIJIOTHTEIbHAS CIIOCOOHOCTh (OOMEHHas
émkocTh). OHa omnpezaenseTcss KOJWYECTBOM TI'PaMM-3KBHUBAJIEHTOB MOHOB, IOIJIOIIAEMBIX
eIMHUIeH Macchl WM 00bEMa MOHUTA. PaznuyaroT MoiHyro, CTaTMYECKYI0 U JMHAMUYECKYIO
00BEMHBIE EMKOCTH.

[TotHass EMKOCTb — 3TO KOJIMYECTBO MOIJIOIIEHHOTO HMOHA IPU IIOJHOM HACBILEHUU
€MHMIIBI 00bEMa UM MacChl HOHUTA.

Cratnueckasi €MKOCTh — 3TO 00BEMHAs EMKOCTb MOHMTA IpPU PABHOBECHM B JIAHHBIX
paboumx ycIoBUSIX.

Junamuueckas €MKOCTb — 3TO €MKOCTh MOHMTAa JO IPOCKOKA IIOIJIOIIAEMBIX HMOHOB B
¢unbTpar.

MoHWTHI BBITYCKAIOT B BUJIE Nopouika ¢ pazmepoM yactul] 0,04-0,07 MM, 3epeH pazmepom
0,2-2,0 MM, BOJIOKHHCTBIX MaTEPUAJIOB, IUCTOB H TUIUTOK.

[Tocne wucuepmanus B mporecce OOMEHHOM EMKOCTH HOHHUTa €ro pereHepupymoT,
0o0pabaThiBasi paCTBOpaMU KUCJIOT, IIETIOUEH UK COJIEH.

Pereneparus — 370 HOHOOOMEHHBIN MPOLIECC, TPOXOAAIIMI B 0OpaTHOM HAIpaBICHUU IO
OTHOLIEHHIO K OCHOBHOMY pabouemy mpoueccy. PacTBop, NmoJydeHHBIN INpH pereHepanuu,
Ha3bIBACTCSI DITFOATOM.

[Tpouiecc mOHHOrO OOMEHa, KOTOPBIM BKIIIOYAET dYepeAyrolluecs CTaAuu CcopouuHu U
pereHepalil MOHUTOB, OCYLIECTBIISIETCS B almaparax MEepUOJUYECKOr0 WM HENPEPBIBHOIO
JIEHCTBHSI.

B HanopHOM ¢uIIBTpe NepHOIUUECKOTO JeHCTBUS BBICOTA CIIOSI HOHUTA cocTaBiseT 1,5-2,5
M. PereHepanuss KaTMOHMUTOB OCYIIECTBISAETCS IPOMBIBKOM KHCIOTOM WJIM PacTBOPOM
IIOBAPEHHOU COJIH.

OobopynoBanue 1 MaTepuaJIbl
Konb6a na 50 M1 111 or6opa mpoOb! OYMIIIEHHOM BOABI;
Tect xommekTol: «Kenezo», «Hurpate», «<HUTpUTBD», K AKTUBHBIN XJIOPY;
. Tecr-cuctembl: «AKTUBHBIN XJI0p», «JKene3o obuiee», «Hutpar-tect», «Hutpur-tect»;
. PeakTuBbI 711 IPUTOTOBIEHUS MOJIETIBHBIX PAaCTBOPOB;
. OuucTtHOE ycTpoiicTBO (BOJOOUMCTHTENb) THNA — «Pydeék», «AkBadop», «l'elizep» u

A WNE

T.I0.
Yka3anus no TexHuke 0e30MacHOCTH
Hcnonb3yemble TpH BBIIOJHEHUM aHajlW3a PpacTBOPBL, PEAKTHB, IMOCyAa U Apyrue
COCTaBHBIC YACTH KOMILIEKTa JOJKHBI ObITh MPEABAPUTEIHEHO OCMOTPEHBI.
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IIpu ocMOTpe MpOBEPSIOT:

1. {enoCTHOCTh U TEPMETUYHOCTD YIIAKOBKH PaCTBOPOB, PEAKTHUBOB;

2. OTcyTcTBUE TOBPEXKACHUNH MEPHON TOCYIbI, MPOOUPOK, KOHTPOJIBHBIX IIKAT U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO MJI HCIOJIb30BaHUS pEakTUBa (pacTBOpa) WIM TOCYIbI
TpeOOBaHUSAM METOJIMKM aHAJIM3a, T.€. HAJMYME XOPOIIO M OJHO3HAYHO YUTAEMON ITHKETKH,
METOK Ha MEpPHOM MOCy/I€ U T.II.

[Tocne mpoBeneHus aHaiaM3a MEPHbIE CKJISHKM W IHIIETKH CIEAYeT IHPOMBITh YHCTON
BOJIOHM, CKJISTHKU C PacTBOpaMH HEOOXOAMMO IE€PMETHYHO 3aKpPbITh U YJIOXKUTh B MeCTa JJI UX
XpaHEHUS.

Bxondume B cocTaB KOMIUIEKTa PEAKTHUBBI T€PMETHYHO YMAKOBAaHbI BO (DJIAaKOHBI U HE
IPEJICTaBISIIOT ONACHOCTU IPU XPAaHEHUHM. XOTb KOMIUIEKT HE COJIEPXKHUT SJOBUTHIX U
CHWJIbHOJICHCTBYIOLIUX BEIIECTB, IPU paboTe ¢ KOMIUIEKTOM HEOOXOJIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMM IIpaBWJIaMU O€30MACHOCTH, NPEAYCMOTPEHHBIMU Il PabOT B XUMHYECKOH
naboparopuu. B wactHocTH, ipu paboTe B 1ab0OpaTopuu He AOMYCTUMO:

1. [Tonafanue XMMUKAaTOB U pacTBOPOB Ha CIU3UCTbIE 000I0UYKHU, KOXKY, OAECKIY;

2. llpunsatre numuy (TUTHA);

3. Bapixanue Bo3ayxa U XUMUKATOB, 0OCOOEHHO UMEIOIMX PE3KUH 3alax U HaXOAIINXCS B
MEJKOKPHUCTAJNIMYECKOM COCTOSIHUU (00pa3yroIuX MbLUIb);

4. Tlpu paboTe cO CTEKISIHHBIMH H3JCIUSMH W TIOCYJOH HEOOXOAWMO COONIONATH
OCTOPOXKHOCTBH BO M30€KaHUE MOPE30B.

[Ipy mnpoBeaeHMHM OSKCIEPUMEHTOB 110 MOJEIMPOBAHUIO 3arpsi3HEHUN  BO3IyXxa
MPEyCMOTPEHO HCIOJb30BaHUE KOHIEHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpPHOM,
COJITHOM, a30THOM, MypaBbMHOW. [Ipw momagaHWM KHUCIOT HA KOXY HEOOXOIUMO OBICTPO
MPOMOKHYTH PAcTBOp JIOOBIM TaMIIOHOM (cai)eTKoii, BETOIIbIO M T.N.), MECTO MOIMAaJaHus
OOUJIBHO MTPOMBITH CTPYEH BOJIbI U BHIMBITH C MBIJIOM.

Oco0eHHO onacHbl KMCIOTHI IIPU MOMAJAAHUU B I1a3a. B 3ToMm ciydae riaza He0OX0IuMO

HEMEIJICHHO 00MIIbHO [IPOMBITh HE CUJIBHOU cTpyei BOJBI, 3aTeM
2%-HbIM BOJHBIM PACTBOPOM COJIBI U CPOYHO OOPATHUTHCS K Bpauy-CHEIUAIIUCTY.
3aganusa

JlanHast paboTa BBINOJHSETCS B HECKOJBKO JTanoB, paboTa MO KOTOPOH MOXKeT
IIPOBOAMTHCS B COOTBETCTBUU C MPUHATHIM IIPENOaBaTeIEM IIAHOM.

1. Ha nepBoM »3Tame HpOBOIUTCS O3HAKOMJIEHHE C JKCIUIyaTaled BOJOOYMCTUTEIS.
METOJMKAMU MOJIEITMPOBAHUS 3arpsi3HEHUI BOJIbl (IPUTOTOBJIEHHE MOJIEIbHBIX 3arpsi3HEHUN), a
TaK)K€ METOAUKAMU aHAJIN3a BOJBI C IPUMEHEHUEM TECT-KOMIUIEKTOB U TECT-CUCTEM.

2. Ha BTOpoMm »sTame (pu HEOOXOAMMOCTH) MPUTOTABIMBAIOT MOJENIBHBIC 3arpsS3HEHUS
BOJBI B KOHIIGHTpalMAX, HEOOXOAMMBIX JJsi TPOBEJACHMS aHalu3a, C HCIHOJIb30BAHUEM
UMEIOLINXCS B HAOOpe peakTUBOB N0 METO/IMKE, PUBEIEHHOM HIXKE.

3. Ha tperbeM sTame yepe3 BOJOOUYHUCTUTENH MPOIYCKAIOT HE3arpsA3HEHHYIO BOY, IMOCIe
YEero ONpelessiioT KOHLEHTPALUK BBIOPAHHBIX 3arpsA3HSIONIMX BEIIECTB C MPUMEHEHHEM TeCT-
KOMIIJIEKTOB W/WJIH TECT-CHCTEM.

4. Ha yeTBepTOoM 3Tane BHIIOJIHAIOT pabOThl, aHAIOTUYHO 3Tay 3, HO C MCIOIb30BaHUEM
3arpsI3HEHHON BOJBI.

5. 3areM mpoBOAAT pacuér 3p(HEKTUBHOCTH OYUCTKH.

A. Jkcniyatauus BOJOOYHUCTHTEJIA

1. B kadecTBe BOJOOYMUCTUTENSI PEKOMEH]YETCS HCIOJIb30BaTh MPUOOP ISl OUYHUCTKH
nuTheBOi Bozbl THMa «l eitzep». [Ipu nepBUYHOM HCIIONB30BaHUM NPUOOpa HaleiiTe B KyBIIUH
BOJIONIPOBOHYIO BOAY, CIIEHTE B PAaKOBHHY OYMINEHHYIO M 3allOJHUTE KYBIIMH CHOBAa BOJOH.
Hanuuue B Bosie yroibHOM NbUTH HE SBISIETCS MPU3HAKOM HEUCIIPAaBHOCTH MpHUOopa.

[Tpu nocnenyromel skcIuTyaTaluy npruOopa cauBaTh BOAY HET HEOOXOJMMOCTH.

2. IlpoBenuTte aHanU3 Ha COJEP)KAaHUE XKEJle3a, HUTPATOB, HUTPUTOB, aKTUBHOI'O XJIOPA B
UCXOJIHOW BOJIE MJIM IPUTOTOBJICHHOM MOJICJIBHOM PAacTBOPE, UCHOJIb3YHTE TECT-KOMIUIEKTHI U
TECT-CUCTEMBI JUIsl ONIPEEIEHNS COOTBETCTBYIOIIMX BELIECTB.
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3. HaseliTe B KyBIIMH BOJOOYHUCTUTEINS 3arPSA3HEHHYIO BOJY UM MOJEJIBHBII pacTBOpP.
4. Otbepute mpoOy 4HMCTONW BOABI B 00bEMe 50 MJI mocie MpOXOXKIACHUS BOABI Yepes3

buIbTp.
5. IlpoBeauTe aHan3 NOBTOPHO C OYHMILEHHOW BOJOH, UCIONB3YsI TECT-KOMILJIEKTHI U TECT-

CHUCTEMBI JIJIsl OIIPEIeTICHUS COOTBETCTBYIOLIUX BEIIECTB.
Cxema MeToAMKHU NpOBeACHUs pabOThI MIpe/ICTaBlIeHa Ha pUcyHKe 17.

o

a
r\

| o o

Pucynok 17. Cxema METOAMKYU MPOBEACHUS PabOTHI

B. [IpuroroBJieHne MOJIeJIbLHBIX PACTBOPOB

[IpuroroBJ/ieHne MOJ1€JILHOI0 PACTBOPA HUTPAT-HOHOB

MoenbHbIC PACTBOPHI IPUTOTABIMBAIOT U3 HUTPATA KaJIHsl.

IIpucomosnenue 0CHOBHO20 MOOEIbHO20 PACBEOPA HUMPAMA KANUSL.

Conepxumoe ¢akona (1,6 r) HATpaTa Kalus KOJMYSCTBEHHO NEPEHECUTE B MEPHYIO
éMkocTh BMecTuMOcThio 1000 mui, pactBopute B 200-300 M IUCTWIUIMPOBAHHOM BOJBI M
JOBeIUTE 00BEM pacTBOpa TUCTIILTUPOBaHHOMW BooM 10 1000 M. PacTBop XpaHUTE B CKIISTHKE
¢ mnpunuindoBaHHONW TpoOkoil. KoHIEHTpalus M0 HUTPAT-HOHY B OCHOBHOM MOJIEIBHOM
pactBope 1000 mr/m.

Ilpuecomosnenue o06véma (V) paboueco moodervbHo20 pacmeopa Humpama Kaius ¢
3a0anHot Konyenmpayueu (c).

O0BEéM OCHOBHOTO MOJENBHOTO pacTBopa HuTpara kamus (Vs mi) ¢ KOHIEHTpauuen
HutpaT-uona 1000 mr/n, HeoOXOAMMBINA JJII TPUTOTOBJICHUSI pabodyero MOJACIBHOTO PacTBOpa,
paccuuThiBaroT 1o popmyie (7):

c-V

s =To00’ (7)

/i€ ¢ — KOHIEHTpalus padodyero MoIeJIbHOTO pacTBOpa B MI/J;

V — 00b€M pabodero MoJIeIbHOTO pacTBOpa B MJT;

1000 — koHIIEHTpanys HUTPAT-HOHOB B OCHOBHOM MOJIEIIEHOM PacTBOPE, MI/II.

PacTBOpbI HUTpaT-MOHA TOJKHBI OBITH UCTIOIB30BAHBI B JIEHH MPUTOTOBJICHHUS.

IIpumep pacuéra

Jlns mpuroTtoBneHus 1 1 MOJIEIBHOTO pacTBOpa HUTpaTa Kaius ¢ KOHLEHTpaluen 5 mr/a
paccumMThIBaeM 3HaueHue V3!

, _5-1000
3= 1000 >

CrnenoBaTenbHO, HEOOXOAUMO B3STh 5 MJI OCHOBHOTO MOJEIBHOTO pacTBOpa HHUTpATa
Kamusi, TOMECTUTh B  EMKOCTh W  pa30aBuUTh  JUCTWIJIMPOBAHHOW  BOMOM 1O
1 7.

IIpuroroB/jieHne MOJAEJIBLHOT0 PACTBOPA HUTPUT-HOHOB

MojenbHbIe PaCTBOPHI MPUTOTABINBAIOT U3 HUTPUTA HATPHS.

Ilpucomosnenue 0CHOBHO20 MOOEIbHO20 PACMEOPA HUMPUMA HAMPUSL.

Conepxkumoe ¢urakona (1,5 T) HUTpUTA HATPHUS KOJUYECTBEHHO MEPEHECUTE B MEPHYIO
€MKOCTbh BMeCTUMOCThIO 1 11, pactBopute B 200-300 MJI TUCTUIUIMPOBAHHON BOJBI U JIOBEIUTE
00bEéM pacTBOpa AUCTHIUIMPOBAHHOM Bomoud 10 1 1. PactBop XpaHuTte B CKISHKE C
npunUIH¢oBaHHON MpoOKoi. KoHIeHTpaIus Mo HUTPUT-HOHY B OCHOBHOM MOJICIIEHOM PacTBOpe
1000 mr/m.

Ilpucomosnenue o06véma (V) paboueco mooenvbHo20 pacmeopa HUmMpuma HaAmpus. C
3a0aHHOU KOHYenmpayueu (c).
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OO0BEM OCHOBHOT'O MOJEIBHOTO pacTBopa HUTpuTa Hatpus (Va, M) C KOHIEHTpaIUeH
HuTpuT-uoHa 1000 MIr/i1, HEOOXOIUMBIN ISl MPUTOTOBJIEHUS Pab04Yero MOJCIHHOTO PacTBOpA,
paccuuThIBarOT 10 hopmyiie (8):

c-V

Vs = 1000 (8)

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

V — 00BEM pabodero MoIeTLHOTO PaCTBOPA B MIT;

1000 — koHIIeHTpanys HUTPUT-HOHOB B OCHOBHOM MOJIEJIbHOM PAacTBOPE, MI/IL.

PacTBOpbI HUTPUT-HOHA TOJIKHBI OBITH UCIIOJIB30BaHbI B JIEHb PUTOTOBJICHUS.

IIpumep pacuéra

s npurotoBienust 1 1 MOJEIBHOTO pacTBOpa HUTPUTA HATPUS ¢ KOHIIEHTparue 1 mr/n
paccuMThIBaeM 3HaueHue Va!

. ~1-1000
* 1000

CnenoBarenbHO, HEOOXOJUMO B3ATh | MJI OCHOBHOI'O MOJEIBHOTO PAacTBOpa HHUTPUTA
HaTpUsi, TIOMECTHTh B €MKOCTb M  pa30aBUTh  AUCTHWJUIMPOBAHHOM  BOJOH /O
1 o

B. KontpoJib coaepkanuss XMuMU4eCKHX BelIeCTB

CogepxaHue >kene3a, HUTPaTOB, HUTPUTOB, aKTUBHOTO XJIOpa B UCXOJHON M OYHILEHHOM
BOJIC OIIPENEISIOT, HUCIOJb3YSl TECT-KOMIUIEKTHI U TECT-CUCTEMbl Ha COOTBETCTBYIOILIUE
MPUMECH.

MeToauka npuMeHeHHsl TeCT-KOMILIEKTOB.

1. Tecr-kommiekT «HUTpPATHD)

ITJIK aurparos (mo NO3"):
® I MUTHEBOU BOJIBI U BOJIBI BOJJOEMOB XO3SIICTBEHHO-TTUTHEBOTO Ha3HAYeHUS — 45 MI/I;
® I BOAOEMOB pHIO0X03HCTBEHHOTO HazHaueHus — 40 mr/i (9,1 mr/n mo a3ory);

e Ut HOouBEI — 130 MI/KT.

JluMuTHpYIOIIHI TTOKa3aTeNb BPEAHOCTH — CAHUTAPHO-TOKCUKOJIOTHUECKHH.

Memoo onpedenerus

Metron  ompepenenuss  Hutpar-uoHoB  (I'OCT  1030)  sBusgercs  BHU3YyalbHO-
KOJIODUMETPUYECKUM U TO3BOJISIET BBINOJHATH SKCHPECC-aHAIU3 IUThEBOM, HOPMATHUBHO-
OYHILEHHON CTOYHOM, IPUPOJHOMN U Ap. BOJ, a TAKXKE HUTPATOB M HUTPATHOT'O a30Ta B MIOYBE.

Omnpenenenre HUTPAT-UOHOB B JKUIKOHM MpoOe (BO/E WM MOYBEHHON BBITSKKE) OCHOBAHO
Ha TMPEeBAPUTEIHLHOM BOCCTAHOBJICHHHM ITMHKOBOW MBLIBI0O HUTPAT-MOHOB 10 HUTPUT-HOHOB C
MOCIEAYIOUM 00pa3oBaHHEM a30KpacuTens. BoccTaHOBIEHHE HUTpAT-MOHA 1O HUTPUT-UOHA
MIPOTEKAET B CIIA0OKHCIION cpefie 1o peakiuu (4.6):

Zn + NOs +2H" —Zn?* + NOz + H.0 (4.6)

Janee oOpa3oBaBIIMIiCS HUTPUT-UOH B CIIA0OKHCION cpele pearupyer ¢ peakTHUBOM
['pucca (cMechio cynb(haHUITOBON KUCTOTHI U 0-HAPTHUIAMUHA).

=1mMmn

JlnanazoH onpeensieMbIX KOHIEHTpaluii HUTPaT-nOHOB B *KUKOM 1pode coctaniser ot 0
10 45 mr/n ipu 06béMe poOs! 6 MiT. [IpoTOIKUTETEHOCT BRITTIOJHEHUS aHau3a — He Ooiee 25
MUH.

Ilepeuens ucnonvsyemoz2o 0bopyodosanus, NPUHAONEHCHOCMEU, PACMEOPO8 U3 COCMABA
mecm-KOMNieKma.

[TuneTka-KanenbHUIIA MOJIMMEpHas Ha 3 M, poOupKa IpaJydpoBaHHAs ¢ MpPoOKon (2
IIT.), CKJSHKA JJs KOJOPUMETpHpoBaHUs ¢ MeTkod «10 mm» (2 1mr.), ¢aakoH s
IPUTOTOBJICHUS PEAKTHBA HA HUTPAT-UOHBI, IIATENb.

[Topomok  IMHKOBOTO  BOCCTaHOBHUTENS,  pacTBOp  o-HAQTHIAMHHA,  pPacTBOP
Cyb(paHUIOBOM KHCIIOTHI.

KontponbHas 1BeToBas 1mkanga oopasnos okpacku npod «Hutpat-uonsn» (0-1,0-5,0-10—
20-45 mr/m).
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Iloozomoeka k ananuzy

[TonroroBka K aHalIM3y COCTOUT B MIPUTOTOBJICHUHN PEAKTHBA HA HUTPAT-UOHBI, UMEIOIIETO
OTPaHUYEHHBIN CPOK F'OJHOCTH.

[IpuroroB/ieHne peakTHBa HA HUTPAT-UOHBI. C MMOMOIIBIO TPAAYHPOBAHHBIX MPOOUPOK
0OMepSIOTCS. paBHBIE OOBEMBI PACTBOPOB O-HAPTHIAMHHA W CYJIb()AHWIOBOM KHUCIOTHI W
CMEIIUBAIOTCS BO (pi1akoHE JUIsl MPUTOTOBJICHHS PEaKTHBA Ha HUTPAT-HOHBL. PeakTuB roToBUTCS
B KOJIMYECTBAX, HEOOXOAUMBIX [UIsl IIPOBEJIEHUS aHalu3a, M UCHOJB3YeTCS B JCHb
MPUTOTOBIICHUSI.

Ombop npod

Jns orbopa mnpo® mpu ONpeAeNeHUH HUTPAT-UOHOB HCIOJB3YIOTCS OyTbUIM U3
IOJIMMEPHOI0 MaTepuaja Win cTekia. [IpeanoYTuTenbHo BBIIOJHEHUE OINPENEICHUM Ha MecTe
otbopa npoo.

Jlomyckaercsi XxpaHeHHe po0 B TeyeHue He Oojiee | CyTOK NpU YCIOBHU MX KOHCEpPBAIHH
nonkucienuem 10 pH menee 2 u oxnaxaenuu a0 2-5°C nubo npu KoOHcepBaluu A00aBICHUEM
2-4 MII xJyiopodopma Ha 1 1 poObI u OXJIaKJCHUU b1 (o)
2-5°C.

[Ipumeuanue. He momyckaeTcst ICIOIB30BATh ISl TIOJKUCICHUS POO a30THYIO KUCIIOTY.

[Ipu orbGope mpoO TPYHTOBBIX M MOBEPXHOCTHBIX BOJ Ha MECT€ OTOOpa MPOBOAUTCS
¢mibpTpoBanue mpod uepe3 MeMOpaHHbI GMIBTP ¢ pazmepom nop 0,45 MKM U OXJIaXKIECHUH 10
2-5°C. Cpok xpaHeHHs TaKUX Ipod — He Oolee 2 CYTOK.

Buvinonnenue ananuza (cxema evinonnenus onpeoenenus npedcmasiena Ha pucyuke 20).

1. OnonocHute rpaayMpoBaHHYIO MPOOHPKY HECKOIBKO pa3 aHAIM3UPYyEeMOH BOJOW WU
MOYBEHHON BHITSDKKON. Haneiite B mpoOupky 6 M aHanM3upyeMmou MpoObl, MpuOaBbTE
JTUCTUITMPOBAHHYIO BOAy A0 o0bEMa 11 M u mepemernaiire.

[Ipumeuanue. [{ns TOYHBIX aHaTU30B OOBEM TMPOOBI OTMEPHTE C TOMOIIBIO
IpagyUpOBaHHOM MUMIETKH.

2. K coxmepxxumoMy mpoOupku mnuneTkod mo0aBpTe 2,0 MII CBEXEMPHUTOTOBICHHOTO
pEeaKTHBa Ha HUTPAT-UOHBI, 3aKpOHTE MPOOUPKY MPOOKOH M BCTPAXHHUTE Ul MEepeMElINBaHUs
pacTBopa.

3. IlpubaBbre B mpobupKy okoio 0,2 r nmopomka HHHKOBOTO BOCCTAHOBUTES, UCTIONb3Ys
mmarens (0,2 T mopouka 3anoyiHAT npuMepHo 1/3 o0béma mmarens 06e3 Topku). 3akponTe
npoOUpKy MPOOKOH U MepeMelainTe.

4. OcraBbTe MPOOMPKY HAa 5 MHUH. JUIsl MOJIHOTO NMPOTEKaHUsS PEaKluu, MEePHUOJUUYECKU
BCTPSAXHUBAHUS COJEPKUMOE TPOOUPKH.

5. IlepeneiiTe pacTBOp U3 MPOOUPKHU B CKISHKY /I KOJOPUMETPUPOBAHUS 10 METKH «10
MJI», CTapasich HE JOMYCTUTh MOMAaHUs 0CaAKa B CKIITHKY.

6. IlpoBemute KoMopuMeTpupoBaHue TpoObl. [lpu BU3yaTbHO-KOIOPUMETPHUECKOM
OTIpeNIeIeHUH CKIIIHKY C MpoOOi momecTuTe Ha Oeyoe moje KOHTPOJIbHOW mikaibl. OcBemas
CKJITHKY pacCesHHbIMH O€JbIM CBETOM JIOCTaTOYHOW WHTEHCHUBHOCTH, HaOJIOJaiiTe OKpacky
pacTtBopa cBepxy BHHU3. Ormpenenurte Onmxaiilliee MO OKpacke MoJi€ KOHTPOJBHOW IIKalbl U
COOTBETCTBYIOIIEE €My 3HAUCHHE KOHIIEHTpAIIMH HUTPAT-uOHOB (C) B MI/JIL.

2 MN peaxTuea \ -
Ha HUTPAT-MOH
11 Mn ozrmpoma ‘ ¢
BOCCTEHOBMTENR —I 4 %'
6 n RS 2w g
M Sumq 0wmn 4@
—=> —>
5

4

Pucynoxk 20. Cxema BBIIIOTHEHUS aHATN3a
Koumpons mounocmu ananusa
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KoHTponb TOYHOCTH aHaln3a MOXKET OBbITh BBINOJHEH IMYyTEM aHalIM3a CTaHJAPTHOTO
pacTBOpa HUTpaT-UOHA MPU KOHICHTPAIUSAX, PABHBIX 3HAUYECHUSAM, IPUBEIEHHBIM Ul 00pa3lioB
Ha KOHTPOJIBHOM IIKaJI€.

2. Tect-komIuIeKT «HUTPUTBI»

[TJAK sutpuroB (mo NO2") B Bojie Bogo&éMoB coctaBisieT 3,3 mMr/a (vwiu 1 Mr/1 HUTPUTHOTO
a30Ta), IMMUTUPYIOLIUI TTOKa3aTeNlb BPEAHOCTH — CAHUTAPHO-TOKCUKOJIOTMYECKUH.

Memoo onpedenenus

Merton onpeneneHuss HUTPUT-UOHA ABIISETCS BU3YaTbHO-KOJIOPUMETPUUECKUM U IPUTOJICH
JUIs aHAJIM3a MUTHEBOM, MPUPOTHON M HOPMAaTHBHO-OUYHUINEHHON cTo4HOM Boabl (MBU-10-149-
10). OnpenenieHre OCHOBAHO Ha PEaKI[MU HUTPUT-HOHA C PEaKTUBOM [ puicca (CMeChi0 BUHHOHN U
Cy1b(paHMUIIOBOM KHCIOT, a Takxke o-HapTHiIamMuHa). [IpM 3TOM TPOTEKAIOT pEaKIHH
MUA30THPOBAHUS U a30COYETaHHsA, B peE3ylibTaTe KOTOPHIX oOOpa3yercs a30COeAUHEHHE,
UMeEIOIIee PO30BO-(PHOJIETOBYIO OKPACKY.

OxkpamnieHHas mpoba KOJOPUMETPUPYETCsS BU3YalbHO MO LIBETOBOM KOHTPOJBHOW IIKaie
1160 GOTOMETPUUYECKH.

Juana3zon  ompeleisieMblX — KOHIIGHTpAIlMii ~ HUTPUT-HOHA:  HPU  BHU3YyaJbHO-
KosiopuMeTpudeckom ompeneneHun — ot 0,02 mo 2 wr/m; mpu (OTOKOIOPHUMETPHUECKOM
onpenenenuu (525 am) — ot 0,02 go 0,6 Mr/m.

O0BEM TTPOOBI COCTABIISET S MJI, TPOOIKUTEILHOCTE aHAM3a — He Oosee 20 MUH.

Ilepeuens ucnonv3yemozo 000py008aHUs, NPUHAONEHCHOCMEN, DPACMBOPO8 U3 COCMAB8A
mecm-KoMnieKxma.

[TuneTka rpagyupoBanHas Ha 10 mi, mpoOupKa KOJOPUMETPUYECKasi ¢ METKOM «5 MII» C
npoOKoit (2 wrT.).

Peaktus ['pucca B kancynax no 0,04-0,05 r.

KouTtponbHas 1ietoBas mkana oopasmnos okpacku «Hurput-uon» (0; 0,02; 0,10; 0,50; 2,0
MT/).

[Tpu poToxoIOpUMETPUUECKOM ONIPEIENeHUN: (POTOKOIOPUMETP ¢ KtoBeTOM 10 MM.

Ombop npo6

Hns orbopa mnpo0d TpH ONpENeNIeHHH HUTPUT-UOHOB HCIONB3YIOTCS OyTBUIM U3
MOJIMMEPHOI0 MaTepuaja Win cTekia. [IpeanoyTuTensHo BBIIOJHEHUE ONPEACIEHUN Ha MeCTe
otbopa npoo.

JlonmyckaeTcst XxpaHeHHe Npo0 B TeueHue He Oojiee 1 CyTOK MpHU YCIOBUM MX KOHCEpBAIMH
nonkucienuem 1o pH menee 2 u oxnaxaenuu go 2-5°C.

JlomyckaeTcst Takke XpaHeHHe NMpod B TedeHHe He Oosiee 2 CyTOK HpPHU YCIOBHU HX
KOHCepBaluu aobasieHneM 2-4 mi xjopodopMa Ha 1 J1 BOJbI U XpaHEHUs B XOJIOAWIbHUKE (2-
5°C).

[Ipumeuanue. He nomyckaercs UCTOIB30BaHUE a30THOM KUCIIOTHI JIJIs1 TTOJAKUCIICHUS TIPO0.

Bvinonnenue ananusza (cxema 6vinoiHeHus onpeoeieHus npedcmagiena Ha pucymke 21).

1. OnonocHHUTE KOJOPUMETPUUYECKYIO MPOOMPKY HECKOJIBKO pa3 aHAIM3UPYEMOU BOJIOU.
Haneiite B mpobupKy npoOy BOJbI 10 METKH «5 MID».

[Ipumeuanue. JIjss TOYHBIX aHAIM30B O00BEM TMPOOBI OTMEPHTE C  IOMOIIBIO
rpagyupOBaHHON MUIIETKH.

2. JlobaBbTe B MPOOHPKY K MPOOE COEPKUMOE OJTHOHM Karcylbl peaktuBa [ pucca.

3. 3akpoiite mpoOUpKy NPOOKOH U mepeMeniaiTe pacTBOp B MPOOHPKE BCTPSIXUBAHUEM JI0
pacTBOPEHUS KPUCTANIOB PEaKTHBA.

4. TIpoOupky ¢ pacTBOpoM ocTaBbTe Ha 20 MUH. JI0 IMOJHOTO 3aBEPILICHUS PEaKIIH.

5. IIpoBenute KomopuMeTpupoBanue MpoObl. [Ipu BH3yaIbHO-KOJOPUMETPUUYECKOM
oTpesieIeHnu MpoOUpPKYy MOMECTHTE Ha Oernoe mosie KOHTpoJpHOU mikanbl. OcBemias mpoOupKy
paccessHHbIMU OeJbIM CBETOM JIOCTaTOYHON WMHTEHCUBHOCTH, HAOJIOJaiiTe OKpacKy pacTBopa
cBepxy BHHM3. Ormpenenute Oimkaiiliee IO OKpacke I0JIe KOHTPOJBHOM IMIKalbl U
COOTBETCTBYIOILIEE €My 3HaUE€HUE KOHIIEHTPAI[UH HUTPUT-UOHOB B MI/JI.
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6. Ilpu (oTOKOIOPUMETPUUECKOM OIPENEICHUH OKPALICHHYI0O Mpo0y IOMECTHUTE B
ktoBeTy (10 MM) 1 ompenenuTe 3HaYeHUE €€ ONTHYECKOH INIOTHOCTH Ha (POTOKOJIOPUMETPE TPH
JUTMHE BOJIHBI 525 HM OTHOCHUTEIBHO XOJIOCTOM MPOOBI.

Jlamee, C UCIOJB30BAaHUEM TPATYUPOBOYHOW XapaKTEPUCTUKH, 3a0JIaroBpeMEHHO
NOCTPOCHHOM, PACCYMTANTE MACCOBYIO KOHLCHTPALIUIO HUTPUT-HOHOB B MIYIL.

20 MuH

S =
g @\@@

Pucynok 21. Cxema BBIIIOJIHEHUS aHAJIA3A

Konmpons mounocmu ananusa

KoHTposs TOYHOCTH ITpH OTpeieTICHUH HUTPUTOB MIPOBOJIAT MYTEM aHAIN3a CTAaHIAPTHOTO
pacTBopa ¢ U3BECTHBIM cojiep:kaHueM HUTpuT-uoH (I'CO).

1. Tecr-cucrema «Hutpar-Tecr»

Tecr-cucrema «Hutpar-recT» npuMeHsIeTCsl IPU MPEIBAPUTEIIEHOM OIICHOYHOM JKCIIpecc-
OIpeIeIeHNH YPOBHS KOHLEHTPALMY HUTPATOB B PaCTBOPE MOJIEJIBHOTO 3arpsi3HEHNU.

Buvinonnenue ananuza (Cxema evinonnenus: anaiuza npeocmasieHa Ha pucyuke 24)

1. OtpexxpTe HOXKXHHMIIAMU OT WMHAMKATOPHOW IMOJIOCKM pabOuyuil yyacTOK pa3MepoM He
MeHee 5%5 MM.

[Tpumeuanue. BHuMaTenbHO M3y4duTE MOPAAOK MPOBEIACHUS TECTHUPOBAHUS Ha OOJIOKKE
TECT-CUCTEMBI.

2. He cHMMas MOJTUMEPHOTO MOKPHITHUS, 32KMUTE KYCOUEK MOJIOCKU MUHLIETOM U OIYCTHTE
€ro B pacTBop. Briiepxkure Kycouek 1mosocku B pactsope 5-10 cekyH/.

3. Uepe3 3 MUH. cpaBHUTE OKpAacKy KyCOYKa MOJOCKH C OKPACKOH KOHTPOJBHOM IIKaJIbl
IIBETHBIX 00pa3lloB Ha STUKETKE TecTa, BbIOpaB oOpasel, OnrkallIvil MO0 MHTEHCUBHOCTH U
XapakTepy OKPacKU TE€3UPYEMOro Kycouka (IIpH MPOMEXYTOYHON OKpacKe — COOTBETCTBYIOLIHI
MHTEpBAJI KOHIEHTpanuii). OnpenenuTe OpUEeHTHPOBOYHYIO BEIIMYMHY KOHIIEHTPAIMH HUTPAT
HMOHOB B PacTBOPE.

KonrpoasHan mxkasa

Kommewrrpamms merper-momon, Mrvx (sr/xr) 0 50 J200 1000
Oxpacea pabosero ywscrea

Pucynok 24. Cxema BBIITOJTHEHUS aHAIN3a

2. Tecr-cucrema «Hurpur-recT»

Tect-cucrema «HUTpUT-TECT» MPUMEHSIETCS IPU MPEABAPUTEIHLHOM OLIEHOYHOM SKCIpecc-
OTIPEICTICHUN YPOBHS KOHIICHTPAIIUA HUTPUTOB B PACTBOPE MOJICIILHOTO 3arps3HEHUSI.

Buinonnenue ananuza (Cxema 6vinonnenus anaiusa npeocmasiena na pucyuke 25)

1. OTpexxbTe HOXKHHUIIAMH OT WHAUKATOPHON TMOJIOCKA PabOYMii y4acTOK pa3MepoM He
MEHee 5X5 MM.

[Tpumeuanue. BHUMaTENbHO W3Yy4HMTE MOPSIOK MPOBEIEHUS TECTUPOBAHUS Ha OOJIOXKKE
TECT-CUCTEMBI.

2. He cHuMast moIMMepHOTO MOKPBITHS, 3aKMUTE KyCOUEK IMOJIOCKH MUHLIETOM U OITYCTHTE
€ro B pacTBop. Briepxute Kycouek mojaocku B pactBope 5-10 cexyH.
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3. Uepe3 3 MUH. CpaBHHUTE OKPAacKy KyCOYKa MOJOCKH C OKPACKOH KOHTPOJBHHOM IIKaJIbI
[BETHBIX 00pa3llOB Ha STUKETKE TecTa, BbIOpaB oOpasel, OnMKaWlIMil MO MHTEHCUBHOCTH U
XapaKTepy OKpacKH TE3UPYEMOro Kycouka (IpU MPOMEKYTOYHON OKpacKe — COOTBETCTBYIOIIUM
MHTEpBall KOHIEHTpauui). Onpeaenure OpUEHTUPOBOUHYIO BEIMUMHY KOHIICHTPAUU HUTPAT
MOHOB B PacTBOPE.

Konrposisuan mxaja

KomnewsTpames mrrpar-momnon, Mr/a (srfxr) 0 50 l200 1000
Oxpacea paSosero ywacrxa

Pucynok 25. Cxema BBIIIOJIHEHUS aHAJIA3A

Conep:xanue oTyeTa
Pacuem s¢ppexmusnocmu ouucmu
Pacuer s PpexruBrocTr ounctku (I0) nmpousBoautcs mo Gopmye (11):

C.—C,
30 = = —=x 100%, (11)
H

rae: Cy — KOHIIGHTpAIUs XUMUYECKOTO BEIIECTBA-3arPA3HUTENS B UCXOAHOMN BOJIE;

Ck — KOHIIEHTpAIIHS TOTO K€ BEIIECTBA B OUUIIICHHOM BOJIE.

Ecnu 3aganme mnpeaycMaTpuBaeT — YCTAHOBJIEHUE  BIMSHUS ~ CKOPOCTH — MOAAuU
BOJIONIPOBOAHON BOABI Ha 3((PEKTUBHOCTH OYHUCTKH, TO IPOBOJAST OIBITHI MPH HECKOJBKHX
3HAUEHUSAX CKOpOCTe (TpEX-4eThIpEX) W OIEHUBAIOT BIUSHHE CKOPOCTH TMOJaud Ha
3¢ (PEKTUBHOCTH OUUCTKHU.

Jns cpaBHUTENbHOW OLEHKH J(PGEKTUBHOCTH OYUCTKM M KadecTBa MUTHEBOU BOJBI
ucnonb3yrorcs Bennuunsel [1JIK B nuTeeBo BoJE.

KonTposabHbIe BONPOCHI

1. Jlns kakuxX BUJOB CTOYHBIX BOJ PEKOMEHAYETCS NPUMEHEHUE aJCOPOLIMOHHBIN METO/]
OYUCTKU?

2. B yem oTiimune XUMUYECKOM afncoponmu oT pu3ndeckoi?

Kakue gakTopsl BIUSIOT HA BENUYUHY aacopOuun?

Urto onpenensieT AMHAMUYECKYIO eMKOCTh aJicopOeHTa’?

Yro Takoe ctaTHyecKast eMKOCTb azicopOeHTa?

KaxoBo BimsiHuE TeMiiepaTypbl Ha BETUYUHY a1cOpOIuu?

Kakue oTx0/1p1 HCTIONIB3YIOTCS I aACOPOIIMOHHON OYMCTKH CTOYHBIX BOJ?
Uewm omnpenensieTcss KOHKpeTHas (opma u30TepMbl aacopOonun?

Nk w

Cnucok Jureparypbl, peKOMEHAyeMblil K UCIIOJIb30BAHUIO 110 JAHHOH TeMe
OcHoBHas JuTepaTypa:

1. KopoOkun, B. . Dxonorus : [yuebnuk] mis By3oB / B. M. Kopobkwun, JI. B. [lepenensckuid. -
13-e u3n. - PoctoB H/]] : ®enukc, 2004. - 602 c. - (Bricmee odpazoBanue). - budmmorp.: c. 602.
2. Opinos [1.C. Dxonorust 1 oxpaHa Ouochepsl Mpyu XUMUYECKOM 3arpsi3HEHUH: Y 4yeOHOe

nocobue 1ist By3oB/ JI.LK.Camosuukona,l.H.JIozanoBckas. - 2-e, mepepad. u gor. - M.:Beic.
mkoya,2002. - 334 c.: un. - 320-322
JlonoIHUTeIbLHAS JTUTEpaTypa:
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1 CrenanoBckux, A. C. O0mas sxonorus : yueOHuk s By3oB / A. C. CrenanoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bpatuukosa, U. I'. DU3NKO-XUMUYECKHE OCHOBBI MH)KCHEPHOU YKOJIOTHH :ydyeOHOe ocoowue /
. T'. bpatunkoBa. — M. : Poccuiickuii yHUBepcUTET OpYy»KObI 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/ — DBC «YHuBepcuTeTckas OHOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTajaor acCOIHAINN JICKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefeHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTtkpbiToe 00pa3oBaHue

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHaaMeHTaIbHbBIC TPOOIEMbI

OLCHKU COCTOSAHUA SKOCUCTEM U SKOJIOTMYCCKOTI0O HOPMUPOBAHU»
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