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BBeaenue

Pemenne skonorudeckux mpoOsieM B COBPEMEHHOM MHPE HEBO3MOXKHO 0€3 MOHUMaHUS
OOBEKTHUBHBIX 3aKOHOB Pa3BUTHUS NMPHUPOJBI U OOIIECTBA. «DKOJOTHUS» H3ydaeT ITH 3aKOHBI,
KOTOpBIE JAIOT KJII0Y K YIPABJIECHUIO B 00JaCTH OXpaHbl OKPYXKaro W Cpelibl.

JucuumuinHa « OKOJIOTHsD» OTHOCUTCS K AUCHUIUIMHE 0a30Boi yacTH. OHa HampaBjeHa Ha
dbopmupoBanne  0o0mENPO(HEeCCHOHATBHBIX ~ KOMMETCHIMH, O0OydJarommxcsi B IpoIecce
BbINOJIHEHUS padoT, onpeneneHHsix @I'OC BO.

MeTtoauueckre yka3zaHusl COCTaBJICHbI HA COBPEMEHHOM HAay4HOM YPOBHE M PACCUUTAHbI
Ha CTYJICHTOB, 1o HampasieHuo 15.03.02 TexHomornueckue MalMHbl 1 000py10BaHHUE.

[TocnenoBaTenbHOCTh JTAOOPATOPHBIX PAabOT COOTBETCTBYET JIOTHUECKOW CTPYKTYype ee
npoxoxacHud. IlpennmaraeMple METOAMUYECKHE YKa3aHUs COJAEp)KAT MaTepuain, KOTOPbII
PEKOMEHIyeTCsI UCTI0JIb30BaTh CTYIEHTaM MpU OCYIIECTBIECHUH JIaOOPaTOPHBIX padoT.



Tema 1. OcHOBBI 00111€H IKOJIOTHH
JlaGopaTropHas padora 1. JKo0ru4ecKue uccjaeg0BaHus BO31yXa

Omeit 1. JlelicTBUE KHUCITOTHOTO 3arpsA3HEHUS BO3/lyXa HA paCTEHUs

Ilens pabotel: I[IpowsumrocTpupOBaTh HEraTWBHOE BIMSHUE KHCIOTHOTO 3arps3HEHMS
BO3/lyXa Ha pacTCHHUE.

TeopeTnyeckas 4acTh

Bonbiioit Bpen okpyxaromieil cpeie HaHOCAT pasziIHuHble HMCTOYHMKH Ta3000pa3HbIX
BBIOPOCOB (NMPOMBINIVIEHHBIE TPEINPUATHS, TPAHCHOPT, IMOXKaphl), «Omarofaps» KOTOPHIM B
aTMocdepy MomnaaaeT 3HaYuTeIbHOE KOJIMUECTBO BpeaHbIX BemecTB (okcunoB cepsl (II) u (III),
okcuoB azota (II) u (IV), cepoBomopona, okcumos yriepona (II) u (IV) u ap.). Ot BemecTa
MOTJIOIIAIOTCS aTMOC(HEPHBIMU OCaJIKaMH, KOTOPbIE BBIMAJAIOT HA 3€MJII0 B BHJIE «KUCIOTHBIX)
noxaen win cHera. Iloxg BO3AEHCTBMEM KHCIOTHBIX OCAJIKOB JEPEBbS JIETYE MOPaXKaIOTCS
BPEIUTEISIMU, W3MEHSETCSd XMUMHUYECKMH COCTaB IOYB M IIOYBEHHBIX MHKPOOpraHu3MoB. B
MEPBYI0 O4Yepe/lb KHCIOTHBIE OCAJAKU TMOPaKaloT JHUCTbS W JApyrue BEreTaTUBHBIE 4YacTH
pacrenuid. IlopakeHMe JHMCTBEB MPENATCTBYET HOPMAIBHOMY IPOTEKAHHUIO IIPOLIECCOB
¢dboTocuHTE3A.

ObopynoBaHue U MaTepuAaJIbI

. Kon6sr va 500 mi ¢ npobkamu — 2 1it;
. CrakaH Ha 250 MJI ¢ BOJIOH;
. Hmnueap mepHbii Ha 250 mut;
. 3eTeHble TUCThs WK MOOETH pacTeHuil;
.Cepal-2rT;
. Cynsdun xenesa (II) 3-5r;
. KonuenTtpupoBanHas cossiHast KHCIOTA.

Yxa3anus no TexHuke 0e30MaACHOCTH
Hcnonp3yemble TpU BBINOJIHEHUHM aHAJIW3a PacTBOPBI, PEaKTHUB, IOCyAa W JIpyrue
COCTaBHbIC YaCTH KOMILJIEKTA TOJDKHBI OBITh MPEIBAPUTEIHHO OCMOTPEHHBI.

[Ipu ocMoTpe npoBEpSIOT:

1. [1en0CTHOCTE M TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OTcyTcTBHE MOBPEXKACHUNH MEPHON TOCYAbI, MPOOUPOK, KOHTPOJIBHBIX LIKAT U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO Ui HCIOJIb30BAaHUs peakTHBa (pacTBOpA) WIIM TOCYAbI
TpeOOBaHUSM METOJIMKHM aHalu3a, T.€. HAJIMYME XOPOIIO M OJHO3HAYHO YUTAEMOMN STHKETKH,
METOK Ha MEPHOM NOCYAE U T.II.

[Tocne mpoBeneHus aHaiaM3a MEpHBIE CKISHKM M THUIETKU CJeIyeT MPOMBITH YUCTON
BOJIOM, CKJISTHKM C pacTBOpPaMH HEOOXOJIUMO I'e€pMETUYHO 3aKPBITh U YJIOXKHUTh B MECTa Ui UX
XpaHeHusl.

Bxopgsmue B cocTaB KOMIUIEKTAa PEAKTHBBI T€PMETHYHO YIMAKOBaHbI BO (JIAKOHBI U HE
MPEJICTABIISIIOT ONMAcHOCTU TPU XpPaHEHHH. XOTb KOMIUIEKT HE COJEPKUT SIOBUTBHIX H
CHJIbHOJICHCTBYIOIIMX BEIIECTB, MPU padoTe ¢ KOMILJIEKTOM HEOOXOJIUMO PYKOBOJICTBOBATHCS
OCHOBHBIMM TpaBUJaMH O€30MaCHOCTH, MPEAYCMOTPEHHBIMU [UIsi pabOT B XUMHUYECKOU
nabopaTtopuu. B yactHocTH, ipu paboTe B 1ab0paTopuu HE JOMYCTUMO:

1. [lonajanue XUMHUKATOB U PaCTBOPOB Ha CIU3UCThIE 000JIOUKH, KOXKY, OJIEKIY;

2. Ilpunstue nuiy (MUTHA);

3. Bnpixanue Bo3ayxa M XUMUKAaTOB, 0COOEHHO MMEIOIIMX PE3KHil 3a1ax U HaXOJAIIUXCS B
MEJIKOKPHCTAIITMYECKOM COCTOSIHUU (00pa3yromuX Mbljb);

4. Ilpm pabore CO CTEKISHHBIMU H3JEIUSAMHU U TOCYAOH HEOOXOAMMO CcoOII0AaTh
OCTOPOXHOCTh BO M30€kKaHue TTOPE30B.

[Ipy mnpoBeaeHMH SKCIEPUMEHTOB 10 MOJICIMPOBAHUIO  3arpsi3HEHU  Bo3dyxa
NPEIYyCMOTPEHO MCIIONb30BaHUE KOHIIGHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpHOH,
COJITHOM, a30THOM, MypaBbHHOW. MOTYT MIPEACTABIIATh OMACHOCTD JUISl 3JJOPOBbSI M HEOOIBIIIHE
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KOJIMYECTBA ra30B, MOMydaeMble B XoJe paboThl (Hampumep, xjopa, okcuaa cepsl (IV) u mp.).
[ToBbIIICHHYIO OMACHOCTh TPENCTABIAIOT KPETMKHE U KOHIICHTPUPOBAHHBIE MUHEPAIbHBIC
KHCTIOTHI, a TAK)KE€ MypaBbHHASI KUCIIOTA, 00JIaal0NIe CHIBHBIM Pa3bedatoIuM ICHCTBUEM TIPH
MOTNaJaHNH Ha CIIM3UCTBIC 00O0JIOUKH, KOKHBIC MTOKPOBBI, 0Ky, 00yBb, 000pYy/I0BaHUE U T.II.
[Tpu monmagaHuu KUCIOT HA KOKY HEOOXOAUMO OBICTPO MPOMOKHYTH PACTBOP JIFOOBIM TAMIIOHOM
(casipeTkOi, BETOMIBIO U T.II.), MECTO TIOIAIaHUS OOMJIBHO TTPOMBITH CTPYEH BOJIBI U BBHIMBITH C
MBIIOM.

Oco0eHHO OmacHBI KMUCJIOTHI TIPH MOMAJaHuU B ri1a3a. B 9Tom ciyuae riaza HeoOX0IuMo

HEMEJIEHHO 0OWIBHO MIPOMBITH HE CUWJIBHOU cTpyei BOJIBI, 3aTeM
2%-HBIM BOJTHBIM PAaCTBOPOM COJIBI U CPOYHO OOPATUTHCS K Bpady-CIICIIUATUCTY.
3aganus

1. [IpuroToBneHne KUCIOTHBIX Ta30B U 3aNI0JTHEHHE UMU KOJIO.

JUis pUroTOBNIEHUS Ta30B, MCIIOJIB3YEMbIX B OMbBITE JUISI MOAEIMPOBAHUS BO3ACHCTBUS
KHCJIOTHBIX OCaJIKOB Ha pacTeHUs! (CEpHUCTOrO Ta3a M CEpOBOIOPOAA), UCIOIB3YIOTCS METOJbI
npenapaTuBHOro noxydenus. KoaOwl mepes 3amonHeHneM HEOOXOAMMO TIIATEIBHO BBICYIIHTS.
3anbuleHHe KOO MPOMCXOAMT HEMOCPEACTBEHHO IpU IMOJlydeHuH Ta3oB. Hecmorps Ha
HEOOJIbIIIME KOJMYECTBAa MOJYYaeMbIX ra3oB, paOOTHI MO 3alOJHEHHIO UMHU KOJIO HE0OXOAMMO
MIPOBOJIUTH B BHITSDKHOM IIKa(y.

Cepuuctbiii ra3 (okcun cepsl (IV), SO,) monyyaror cxuranuem 1-2 T 3IeMEHTapHOM
cepbl, OMYyIIEHHOM B KoJOy B JIOXKKE Ha IMPOBOJOKE JOCTaTOYHOM inHBL. [lomdydyeHue
CEPHUCTOTO ra3za NpOTEKAeT M0 PEAKIINHU:

S +0,=S0,71 (1.1)

Jlis 3amonHeHust KOJOBl CEpHHUCTBIM Ta30M JIOCTATOYHO TOPEHUs cepbl B TeueHHe 3-5
MUHYT.

CepoBoaopona (cynpdun BOJIOPO/IA, H.S) MOJTy4YaroT B3aMMOJICIICTBHEM
KOHIEHTPUPOBAHHOMN COJIIHON KHUCIOTHI ¢ M30BITKOM cyibpuna xeneza (II) mpu komHaTHOM
TeMIIEpaType:

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

Jis 3amonHeHHs KOJObI CepOBOAOPOAOM HCIOJIB3YIOT HeOoubinoi ¢uakoH (OroKc,
CTaKaH4YMK), UMEIOLIUI AUaMEeTp, TO3BOJISIONIUI OMyCKaTh €ro B KOJOYy M U3BJIEKaThb OOPATHO.
Bo ¢nakon momematror 3-5 r cynedpuma sxenesa (II), mpuKampIBaloT HECKOIBKO Kamelb
KOHIIEHTPUPOBAHHON COJITHOM KHCIOTHI (HauMHaeTcss OypHOE BBbIJENIEHHE CEpPOBOAOPOJA) U
Cpa3y ke OMyCKalT (hIaKoH KaKuM-JTH00 criocoboM (Hampumep, MpUBSA3aB HA HUTKE) B KOJOy.
@dakoH BBIJCPKUBAIOT B KOJI0€ 3-5 MUHYT /10 3aBEPIICHHS BBIJCICHHS CEPOBOJIOPOJA, MOCIHE
Yero U3BJIEKAIOT U3 KOJIOBI.

3anojHeHHbIE Ta3aMHU KOJIOBI HEOOXOJMMO TUIOTHO 3aKpbITh MPOOKaMu WU (DOJBTOM.
CpoK TOJHOCTH 3allOJIHEHHBIX TakuM 0O0pa3oM KoJIO s TpPOBENEHHs OIbITa COCTABIISET
HECKOJIBKO YacoB.

Koun6pl, 3anoHeHHbIE ra3aMH | IJIOTHO 3aKpbIThle, HE0O0OX0AUMO MPOHyMepoBaTh. Kool
No 1 3anmosiHeHa cepHUCTHIM Ta3oM; kKosida Ne 2 — cepoBogopooMm (Pucynox 1).
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Pucynok 1. IIponymepoBaHHbIe KOJObI, 3a1I0JTHEHHbBIE Ta3aMH

2. B xaxayro konOy BHecuTe 4YacTh pacTeHus. Omnepanuio MPOBOAUTE CIEIYONINM
o0pa3oM: TMOOYEepeqHO OTKpBhIBAWTE MPOOKH KOJIO, OBICTPO OIYCTUT B HUX TOOETH WIH



OTAENbHBIC JIUCThSI M BHOBb 3aKkpolTe mpoOkamu. He HakioHsiTech mepen KoidamMu U He
BJIIBIXaTE€ HaxXOAsIIKecs B HUX ra3pl. HaOmroaiiTe, 4To MPOUCXOIUT C pACTCHUSIMH.

3. Tak e ocTOpokHO (He BJbIXasi ra3) MoOYepesHo BieHTe B Kaxayto koily mo 100 mia
BO/bI. BEICTpO 3akpoiiTe kKon0bl mpoOkaMu. BeTpsaxHuTe Kaxayro Koialy, YTOObl pacTeHHs ObUIH
CMOYEHBI 00pa30BaBIIMMUCS KHcIoTaMH. BHOBb HaOmonaiTe 3a pacreHusiMu. OTMeThTE, uepes
KaKoW MPOMEXYTOK BPEMEHH C PACTEHUSIMU IPOUCXOAST BUIUMbIE H3MEHEHUS.

Conep:xaHue oT4yeTa
PesynbTarel HaOMIOACHUI OOPMIISIOT B BUAC TAOIUIIHI 1.
Ta6mmia 1. Pe3yapTaThl SKCIEpUMEHTA

Ne laz, M3MmeHeHus, MpOUCXOASIINE C PACTCHUEM
KosIObl | Haxojsmuiicss B | [locme BHecenus | [Tocme  BosmeiicTBus | Bpems
KoJoe pacteHus B K00y | KUCIOTHOTO JOXK/s HaOIr01eHUS
W3MEHEHU I
1 CepHucTblii  ra3
(SO»)
2 CepoBoaopon
(H2S)

Ha ocHOBaHMY ITOJTyYEHHBIX PE3YJIBTATOB CIEJIANTE BBIBOJ O BIMSHUM KUCIOTHBIX JOXKICH
Ha PACTECHHUS.
OmnbIT 2. BnusiHue 3arps3HeHus BO3lyXa aMMHAaKOM Ha PacTEHUs

Ilenp paboThl: MOPOWIIIIOCTPUPOBATH HETaTHMBHOE BIUSHUE 3arpsA3HEHHs] BO3AyXa
aMMHaKOM Ha pacTEHUE.

Teopernyeckasi 4acThb

Ammuak (NH;) npencraBisier coboil GecuBETHBIH Ta3 ¢ XapaKTEPHBIM PE3KUM 3allaxoM
«HamaTbIpHOro crupta»y. OH Jierde BO3/AyXa M OYEHb XOpOILIO pacTBopsiercs B Boxe. Ilpu
BBICOKMX KOHIIeHTpauusix B Bosnyxe (0,5% oObema m Oosiee) aMMuak CHIBHO pa3ipaskaeT
CIIU3HUCTbIE 000JIOUKH, BBI3BIBAET MTOPAXKEHHE TJ1a3 U JIbIXaTeNIbHbIX IMyTeil. HeratuBHoe BiusiHUE
3arpsi3HEHHBIA AMMMAKOM BO3AYX OKa3bIBa€T M HA PACTEHUS, BbI3bIBAS XOPOIIO 3aMETHBIC
M3MEHEHUS B PACTUTENIbHBIX TKaHIX. TeM He MeHee aMMMUaK, P BHECEHUHU €ro B [TIOYBY B BUJIE
BOJIHOTO PAcTBOPA M B XMMUYECKU CBS3aHHOM BUJIE, SBJISETCS YI0OpEHHEM.

O6opynoBaHnue U MaTepuaJIbl

1. Kon6a Ha 500 mi1 ¢ mpoOKoi;

2. ®nakon Ha 20 MiT;

3. AMMuadHas BOJa;

4. OunbTp OyMaKHbIN;

5. [MonusTHieH (ckoTy);

6. JIucThs WK noderu TpajaecKaHIIMKU UM IPYTroro pacTeHHUs.

Yxka3aHus 1o TexHuke 0e30MaCHOCTH
Hcnonb3yeMble Mpu BHIIOJHEHUM aHaiM3a pacTBOPBI, PEAKTHB, IOCyJa W Apyrue
COCTaBHbIE YaCTH KOMILJIEKTA JOJDKHBI OBITh MPEIBAPUTEIBHO OCMOTPEHHBI.

[Ipu ocmoTpe npoBeEpSIIOT:

1. [1en0CTHOCTD M TEPMETUUHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OrcyTcTBHE MOBPEXKACHUNH MEPHON TIOCYAbI, MPOOUPOK, KOHTPOJIbHBIX LIKAT U T.I1.;

3. CootBeTcTBHE BBIOPAHHOIO Ui HCIIOJIb30BAaHUs peakTHBa (pacTBOpa) WIIM IOCYAbI
TpeOOBaHUSM METOJIMKM aHalu3a, T.€. HAJIMYME XOPOIIO M OJHO3HAYHO YUTAEMOMN STHKETKH,
METOK Ha MEPHOM NIOCYAE U T.II.

[Tocne mpoBeneHus aHaiau3a MEpHbIE CKISHKM M IHUIETKU CJEIyeT MPOMBITH YUCTOU
BOJIOM, CKJISIHKM C pacTBOpPaMH HEOOXOJIUMO I'e€pMETUYHO 3aKPBITh U YJIOXKHUTh B MECTa Ui UX
XpaHeHusl.




Bxonsime B cocTaB KOMITJIEKTa PEAKTHUBBI TEPMETHYHO YIMAKOBAaHBI BO (DIaKOHBI M HE
MPEACTABISIIOT OMACHOCTH TMPH XPAaHCHWHU. XOTh KOMIUIEKT HE COJCPXKHUT SIAOBUTBHIX U
CHJIBHOJICUCTBYIOIINX BEIIECTB, MpU paboTe C KOMIUIEKTOM HEOOXOAMMO PYKOBOJCTBOBATHCS
OCHOBHBIMH TIPaBWJIAaMH 0O€30MaCHOCTH, MPEAYCMOTPEHHBIMH I pabOT B XHMHYECKOU
naboparopuu. B actHocTH, Tipu paboTe B Ta0OpaTOpPUH HE JOMYCTHMO:

1. [Tormajanue XMMUKATOB U PACTBOPOB Ha CIU3UCTHIE 000JIOUYKH, KOXKY, OJCKY;

2. Ilpunstue nuiy (MUTHA);

3. Basixanue BO3/lyXxa ¥ XUMHKATOB, OCOOCHHO MMEIOIIUX PE3KUI 3amax U HaXOISIINXCS B
MEJIKOKPHUCTATITUYECKOM COCTOSIHUU (00pa3yIOMIUX MbLUIb);

4. Tlpu paboTe CO CTEKISHHBIMH HW3ACIUSAMH W TOCYAOW HEOOXOIUMO COOJIOIATh
OCTOPO’KHOCTH BO M30€kKaHHE MOPE30B.

[Ipyu mpoBeAeHWMM OSKCIEPUMEHTOB IO MOJEIHMPOBAHUIO  3arpsi3HEHUNM  BO3TyXa
MPEeyCMOTPEHO HCIOIB30BaHUE KOHIICHTPUPOBAHHBIX W pa30aBICHHBIX KHCIOT — CEpPHOMH,
COJITHOM, a30THOM, MypaBbHHOW. MOTYT MIPEACTABIIATh OMACHOCTH JUISl 37JOPOBbSI M HEOOBIIIHE
KOJIMYECTBA ra30B, MOJydaeMble B XoJe paboThl (Hampumep, xjopa, okcuaa cepsl (IV) u mp.).
[ToBBIIICHHYIO OMACHOCTh TPENCTABIAIOT KPETMKHWE W KOHIICHTPUPOBAHHBIE MUHEPAIbHBIC
KHCTIOTHI, a TAK)KE€ MypaBbHHASI KUCIIOTA, 00JIaaI0NIe CHILHBIM Pa3beqatolIuM ICHCTBUEM TIPH
MONaJaHNH Ha CIIM3UCTBIC 00O0JIOUKH, KOKHBIC MTOKPOBBI, 0Ky, 00yBb, 000pYy/I0BaHUE U T.II.
[Tpu monmagaHuu KUCIOT HA KOKY HEOOXOAUMO OBICTPO MPOMOKHYTH PACTBOP JIFOOBIM TAMIIOHOM
(canpeTkOi, BETOMIBIO U T.II.), MECTO TIOIMAIaHUS OOMIIBHO TTPOMBITH CTPYEH BOJIBI U BBHIMBITH C
MBUIOM.

Oco0eHHO OmacHBI KUCJIOTHI TIPH MOMAJaHuU B ri1a3a. B 3Tom ciyuae riaza Heo0X0IuMo

HEMEIJICHHO OOWIBHO MIPOMBITH HE CUJIBHOU cTpyei BOJIBI, 3aTeM
2%-HBIM BOJTHBIM PAaCTBOPOM COJIBI U CPOYHO OOPATUTHCS K Bpady-CIICIIUATUCTY.
3aganus

1. Ha gHO K0:10BI monoxute OyMaskHbI (QUIBTP Tak, yTOOBl KojOa He pa3duiack Mpu
MOCJEIYIONIEM OITyCKaHUH B Hee (pIIakoHa.

2. Jluct unm moOer pacTeHwsl 3aKkpenuTe BO (JIaKOHE Kak TOKa3aHO Ha PHUCYHKE 2.
OCTOpO’XHO 1O CTEHKE JTMO0 Ha HUTKE OIMyCTUTE ()JIAKOH B KOHMUYECKYIO KOJIOY.

Pucynoxk 2. JIuct (mo6er) 3akperuieHHbIi Bo (hiakoHe
3. BHecure B k0y10y 3-4 KariM aMMHA4YHON BOJIBI, OBICTPO W TEPMETHYHO 3aKPONTE KOJIOY
POOKOH.
OmnBIT MpOBEMTE B HAYAJIE 3aHITHS, PE3yJIbTaT 3a(UKCUPYHTE B KOHIIC 3aHSATHSL.

Conep:xaHue oT4yera
CnenaiiTe BBIBOJI O BIUSHUY 3arPs3HEHUS BO3yXa Ha pacCTCHUE. 3alUIINTe
ypaBHEHHE PEaKINU 00pa30BaHHS U3 aMMHAKA IIEIOYHOTO» JTOKIIS.

KoHTpoJ/ibHBIE BOPOCHI
1. MexaHn3Mbl BO3JEMCTBHSI KUCIOTHBIX JOKAEH Ha KOMIIOHEHTHI OKPY’KaOLEN CPEb.
2. KakoBEI mocieCTBYS BBIITAACHUS KUCIOTHEIX JOXKIEH?
3. Kak MOXHO CHU3UTh UHTEHCUBHOCTb KUCJIOTHBIX JT0XKAEH?
4. B yem 3akioyaroTcs pu3ndecKue NpUIHHBI TApHUKOBOTO 3P deKTa?
5. I'mo6anbHO U3MEHEHHUE KJIMMaTa: MPUYMHbI, MEXaHU3M Tpoliecca, MOCIeICTBHSL.
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6. KakoBbl Oynyt mocnenctBus ais Ouocdepsl, ecnu NapHUKOBBIM 3¢dekt Oyner
IIPOJIOJIKATh YCUIIMBATHCSA?

Cnucok JurepaTypbl, peKOMEHAyeMblil K HCI0JIb30BAHMIO 110 JAHHOW TeMe
OcHoBHasl JuTEpaTypa:

1. Kopo6kuHn, B. U. Dxonorus : [yue6nuk] 11 By3os / B. 1. KopoOkum, JI. B. [lepenensckuii. -
13-e m3x. - PocroB v/]] : ®ennkc, 2004. - 602 c. - (Bricmiee o6pazoBanue). - bubmwmorp.: c. 602.
2. Opnos J.C. Dxonorust 1 oxpaHa onocdepsl Ipu XUMUUECKOM 3arps3HEHUU: Y4yeOHoe

nocobue s By30B/ JI.K.CanouukoBa,l.H.JIozanoBcKkas. - 2-e, mepepad. u xom. - M.:Beic.
mkoia,2002. - 334 c.: mi. - 320-322
JonmosHuTeILHASI JINTEPaTypa:

1 CrenanoBckux, A. C. O6mias sxosiorus : yueOHuK 1 By30B / A. C. CtemaHoBCcKuX. — M. :
IOHUTU-IAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bparunkoBa, U. I'. ®U3UKO-XUMHUYECKHE OCHOBBI MHKCHEPHOU IKOJIOTHH :ydeOHOe mocooue /
N. T'. BparunkoBa. — M. : Pocculickuii yHUBepcUTET APYKObI Hapo1oB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

Humepnem-pecypcut:
1 http://window.edu.ru/ — eawHOE OKHO JAOCTYIa K 00pa30BaTEIIBLHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuterckas 6HOIMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaJIOT aCCOIUAIUY JIEKTPOHHBIX OMOIMOTEK
y4eOHbIX 3aBefieHni 1 oprannzanuiit CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHKe

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctema «DyHIaMeHTAIbHbBIE TPOOIEMBI

OLCHKHU COCTOAHUA 3KOCUCTEM U SKOJIOTHYCCKOT'O HOPMHUPOBAHUS)

JlabopaTopHasi padoTa 2. JK0J0rn4ecKHe uccjieJ0BaHUs BOAbI
Omnpit 1. Habmoienue 3a coctaBoM aTMOC(hEpHBIX 0CaIKOB

Ilens paboTel: M3yueHne coctaBa aTMOC(EPHBIX OCAIKOB.
Teopernyeckas 4acThb
KucnotHocTh BOJBI ompezenseTcss 3HadeHHeM BOAOpojHoro nokasarens (pH), koTopsrii
JUI TIPUPOJTHBIX BOJ OOBIYHO MMeeT 3HadeHus oT 6,5 no 8,5. M3menenus pH Boabl Bomoema
OOBIYHO MOTYT BBI3BAaTh 3arpsA3HEHMs] BO3AyXa KHUCIOTHBIMU MpUMeECSMHU (OKCHUIAAMH CEPHl U
azora, okcuaoMm yriepoaa (IV) um ap.), KOTOpble «BBIMBIBAIOTCS» M3 BO3AyXa JOXKIIMH M
nomajgaloT B BojgoeM. M3meHenuss pH MoryT BbI3BaTh TakKe 3arpsi3HEHHS BojoeMa
IIPOMBIIIJIEHHBIMU CTOYHBIMU BOJAMM, KOTOpBIE HE IPOLUIM HeWTpanu3auuio. KucioTHOCTb
MPUPOJIHON BOJBI MOXET OIpPEAeNsAThCS TaKXKe XapakTepoM IOYBOTPYHTOB, JaHAmadra B
KOTOpPOM pacmoJjiokeH BogoeM. M3menenue pH npupoaHOil BOJABI CBEPX JTOIMYCTUMBIX MIPENEITIOB
(6onee 8,5 m menee 6,5) co3maeT cpeay, HEMPUTOIHYIO ISl CYIIECTBOBAHHS OOJBITHHCTBA
BOJIHBIX OPraHM3MOB, OCOOCHHO mpocTeimux. KadecTBo mpupoaHoil BOABI B 3HAYMTEIHHOM
CTENIEHU OIpEEsIeTCs] KOHIEHTPAlue PacTBOPEHHBIX B HEW MUHEPAIbHBIX COJed. MOXKHO
BBIJICJIUTH /1B OOJBIINX KIacca MUHEPAJIbHBIX COJIEH, KOTOPBIE BCTPEUAIOTCsl B IPUPOAHOI BOjie
B 3HAYMUTEIBbHBIX KOHIEHTpanusx (Tabmmima 3).


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

OcHOBHOH BKJIaJ B 00IIee CoJieco/iep>KaHue BHOCSIT CONU 1-ro kiacca, KOTOphIE CleayeT
ompenensaTh B MepByro odepenb. Conu 2-To Kiiacca TakkKe HE0OXOIUMO YUUTHIBATH TIPH OIEHKE
KauecTBa BOJbI, T.K. HAa KaXAYyH W3 HUX ycTaHoBieHO 3HaueHue [IJIK, xorss oHum BHOCAT
HE3HAaYUTENbHBIN BKJIJ B 00IIIee COJIecoIep:KaHne IPUPOIHBIX BOI.

Tabnumna 3. OCHOBHBIE KOMITOHEHTHI, CO3/AIOIINEe MUHEPATU3AlUI0 MUTHEBON U TPUPOTHON
BOJbI

KoMIMoHeHThl MUHEPAJIBHOT'O COCTaBa BObI | [TpenenpHO gomyctumas koHueHTpanus (ITJIK)

1-it KIIACC
1. Katuonsr:
Kanbuwmii (Ca®) 200 mr/n
Harpwii (Na") 200 mr/n
Marnuit (Mg™) 100 mr/a
2. AHUOHBIL:
['uapokapbonat (HCO5) 1000 mr/n
Cynbdar (SO) 500 mr/n
Xaopun (CI) 350 mr/n
Kap6onat (CO5) 100 mr/n
Hutpar (NOy) 45 mr/n
2-ii KITACC
1. KatnoHsr:
Awmmonwnii (NH,") 2,5 mr/n
XKeneszo obmee (cymma Fe*' u Fe’") 0,3 mr/n
Meramisl 0,001 mMoIB/1
2. AHMOHBI:
docdart (POs) 3,5 mr/n
HuTtpar (NOy) 0,1 mr/n

B nmepByro ouepenp HapylIEHHBIM MMHEPAJIBHBIM COCTaB BOJBI CKa3bIBacTCsd Ha
KHU3HEACSITEIbHOCTH MPOCTEHIINX (KJIETOYHBIX) OpPraHU3MOB, T.K. PAacTBOPEHHBIE COJIM U
OIpeNeNIAI0OT OOMEH BELIECTB KJIETOK C OKpY’Karolleld cperoll U SBISIOTCS CTPOUTEIIBHBIM
MaTepuaJoM I DJIEMEHTOB >KMBOM KIIETKHM. [IOBBINIEHHAas KOHLEHTpauus COJed B BOJE
naryOHO CKa3bIBae€TCsi Ha MUHEPAJIbHOM COCTaBe OKpY’KaloLIed BOJOEM IIOUBBI, BBI3bIBAas €€
3aCOJICHUE, KAK B IPOLECCE BIUTBHIBAHMSA BOJBI IOYBOM, TaK M IPH OPOLICHHH TAKOM BOIOU
CeNIbCKOXO0351CTBEHHBIX Nojel. McrouHnkamu oborameHus IpupoaHOil BOJIbI MHUHEPATbHBIMU
COJISIMH, TIPUBOJISILETO K HAPYIIEHUIO IPUPOJHOIO COJIEBOIO PABHOBECHUS B BOJIE, ABJISIOTCS:
® JIMBHEBbIE U TaJble BOJBI C MOCHINIAEMBIX COJISIMU 3UMOM YJIHII TOPOJOB U JJOPOT;
® TIOBEPXHOCTHBIE JOXKAEBBIC BOJBI C MTOJIEN, TA30HOB M0OCIE IPUMEHEHHS HA HUX MUHEPAJIBHBIX
yA00OpeHu, a Tak’Ke TPYHTOBBIE BOJBL;
® HEOYMILEHHBIE CTOYHBIE BOJBI, PACCOJIbI, COpAChIBA€MbIE TPOMBIIUICHHBIMU MPEATPUITUIMU,
u Jp.

[loBblIIEHHAss KOHILIEHTpalus COJEH yXyJIIaeT BKYC IHTbEBOM  BOJBI. [Ipn
KOHIEHTpalusAX coyeld, npesblmaromux coorsercrByromme IIJIK, Boma craHoBuTCS
HENPUTOTHOM JUIsl MUThS U UCTIOIB30BAHUS HA XO3SHCTBEHHbBIE HYKIbI.

Ha npaBUIBHOCTH IMOJyYEHHBIX PE3yJIbTATOB aHAJIM30B BIMSET CIOCoO OoTOopa MpoObI
BOJBI U yClOBUs ee XpaHeHus. [IpoOa nomxkHa ObITh OTOOpaHa B YHUCTYIO CTEKISHHYIO WIH
IUIaCTMACCOBYIO OyThUIb 00BeMOM He MeHee 0,5 11 (B OyThUIM JOJDKHO ocTaThest He Oonee 5-10
MJI BO3/yXa); IpoObl cleayeT aHaIM3UPOBaTh B TEUEHUE HECKOJIBKUX YacoB IOciie 0TOopa J11bo
XPaHUTh B XOJIOAWJIBHUKE.

OdeHp ynOOHBIM OOBEKTOM [UIsl W3YYEHHS MHUHEpPaIbHOIO COCTaBa BOJbI SIBISIOTCS
OyTBUIMPOBAaHHBIC THUTHEBbIE M MHUHEpAIbHBIE BOJBI, HMEIOLIME ASTHKETKH C YKa3aHUEM
KOHIEHTpAUil paCTBOPEHHBIX COJIEH.
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JloxxieBasi Bojla OOBIYHO MMeeT ciIaboKHcible cBoWcTBa. IIpoucxoaut 310, Kak MpaBuIIo,
BCJICJICTBHE PAaCTBOpEHHs B Hel nuokcuaa yriuepoaa CO,. I[IpobGnemsbl, CBA3aHHBIC ¢ KUCIOTHBIM
WIA IIEJIOYHBIM 3arpsi3HeHHEeM aTtMoc(epHOM BOAbI, TPOMCXOIAT dYalle BCEro u3-3a
NeSITeIbHOCTH YeJIOBEKa.

[IpyunHON BO3HMKHOBEHHUS! KHUCJIOTHBIX JOXACH SBISIOTCS MAacCOBBIE IPOMBIIUICHHbBIE
BbIOpocH! okcuza cepbl (IV) SO, u okcunoB azora NOx B atmocdepy. B pesynbrare okucieHus
3THX BEIIECTB KHUCIOPOJOM BO3[yXa M B3aUMOJCHCTBUSA C aTMOC(hEpHOI BIaroil MmpoucxXoauT
obpazoBanme azotucton (HNO,), azornoir (HNO;), cepuuctoit (H.SO;) u cepuoit (H,SOs)
KHCJIOT.

O6opynoBaHue U MaTepUaJIbl

1. Jloxxka;

2.  HoHwuIpr;

3. Ilunner;

4. Tlpobupku;

5. HlratuB ans npoOUPOK;

6. PactBop iona;
7. PactBOp nudeHnnaMrHa B KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOTE;
8. PactBop conu 6apusi (HaChILIEHHBIH);

9. PactBOp consHoit KuCIOTHI (1:5);

10. Bopga uncras;

11. pH-tect unu Gymara MHIWKATOpHAs YHUBEpCaIbHAs;

12. TIpoOsI ocagkoB (HOXKIs, CHETa, JThA).

Yxa3aHus no TexHuke 0e30MaACHOCTH
Hcnonp3yemble Tpu BBINOJIHEHUHM aHAJIW3a PacTBOPBI, PEaKTHUB, IOCYyAa U JIpyrue

COCTaBHbIC YaCTH KOMIUJICKTA JOJDKHBI OBITh MPEIBAPUTEIHHO OCMOTPEHHBI.

[Ipu ocMoTpe npoBeEpSIOT:

1. [1en0CTHOCTD M TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OTcyTcTBHE MOBPEXKACHUNH MEPHON TOCYAbI, MPOOUPOK, KOHTPOJIBHBIX LIKAT U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO Ui HCIOJIb30BAaHUs peakTHBa (pacTBOpA) WIIHM TOCYAbI
TpeOOBaHUSAM METOJIMKHM aHalu3a, T.€. HAJIMYMe XOPOIIO M OJHO3HAYHO YUTAEMOMN STHKETKH,
METOK Ha MEPHOM NOCYAE U T.II.

[Tocne mpoBeneHus aHaiaM3a MEpHBIE CKISHKM M THUIETKU CJeIyeT MPOMBITh YUCTON
BOJIOHM, CKJISTHKH C PacTBOpPaMH HEOOXOJAMMO T€PMETHYHO 3aKPBITh M YJIOXKHUTH B MECTa JIJS UX
XpaHeHusl.

Bxonsime B cocTaB KOMITJIEKTa PEAKTHUBBI TEPMETHYHO YIMAKOBAaHBI BO (DIaKOHBI M HE
MPEJICTABIISIIOT OMAacHOCTU TPU XpaHEHHH. XOTb KOMIUIEKT HE COJEPKUT SIOBUTBHIX H
CHJIbHOJICMCTBYIOIIMX BEIIECTB, MPU padoTe ¢ KOMILJIEKTOM HEOOXOJIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMM TpaBUJaMH O€30MaCHOCTH, MPEAYCMOTPEHHBIMU [UIsi pabOT B XUMHUYECKOU
nabopatopuu. B yactHocTH, ipu paboTe B 1a00paTopuu HE JOMYCTUMO:

1. [lonajanue XUMHUKATOB U PaCTBOPOB Ha CIU3UCThIE 000JIOUKH, KOXKY, OJIEKIY;

2. Ilpunstre nuiy (MUThA);

3. Brpixanue Bo3ayxa ¥ XUMUKATOB, OCOOEHHO MMEIOIIMX PE3KUil 3amax U HaXOJAIIUXCS B
MEJIKOKPHCTAIIIMYECKOM COCTOSIHUU (00pa3yromuX Mbljb);

4. Ilpm pabore CO CTEKISHHBIMU H3JEIUSAMHU U TOCYAOH HEOOXOAMMO CcoOII0AaTh
OCTOPOXHOCTh BO M30€kKaHNe TTOPE30B.

[ToBBIIIEHHYIO OMACHOCTH MPEACTABISAIOT KPENKHE M KOHIIEHTPUPOBAHHbIE MUHEPAJIbHBIE
KHCTIOTHI, a TaK)KE€ MypaBbHHASI KUCIIOTA, 00JIaaI0NIe CHIFHBIM Pa3beqatolIuM ICHCTBUEM TIPH
MOTAJJaHUM Ha CIM3UCTBIE 000JIOUKH, KOXKHBIE TOKPOBBI, 0Ky, 00yBb, 000PYIOBaHHUE U T.II.
[Tpu momagaHuy KUCIOT HAa KOXKY HEOOXOUMO OBICTPO MPOMOKHYThH PACTBOP JIFOOBIM TAMIIOHOM
(casipeTkOi, BETOMIBIO U T.II.), MECTO TIOIMAIaHUSI OOMJIBHO TTPOMBITH CTPYEH BOJIBI U BBHIMBITH C
MBUIOM.
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Oco6eHHO omacHbl KMCIOTH IPU TOMNaJAaHuM B I1a3a. B 3ToM ciaydae ria3za HEOOXOIUMO
HEMEICHHO OOMITEHO POMBITh HE CHIILHOW  CTpyed  BOIBI, 3aTemM
2%-HBIM BOJIHBIM PACTBOPOM COJIbI U CPOYHO OOPATUTHCS K Bpauy-CHEIUAINUCTY.

CoburogaiiTe 0CTOPOXKHOCTH MPU padboTe ¢ pacTBOPOM AudeHnIaMUHA B CEPHOM KUCTOTE!

CoO:roaiiTe OCTOPOKHOCTB: XJIOPHUL 6apHst TOKCHYEH!

3ananus
A. Onpenenenue pH

1. CmouuTe MOJOCKY YHUBEpCaIbHOW MHIUKATOPHOM Oymaru ucciemyemon Bojou. s
3TOr0 HAKJIOHUTE MPOOMPKY C BOJOW M OIyCTUTE B HEE OAMH KOHEI] MOJOCKU MHIUKATOPHOM
OyMmaru, Jiepa MUHIIETOM BTOpoii ee koHell (PucyHok 6).

Pucynoxk 6. Onpenenenue pH ucciemyemoit mpoObl BOIbI
2. BbiHbTE MHIUKATOPHYIO Oymary W3 MpOOMPKH M CPABHUTE IOIYYEHHYIO OKPACKy CO
mkanoit. Onpenenure pH uccnemyeMoit Boabl (I0XKACBOM, Tajaol CHETOBOM, TAJOTO JibJia) IO
IKarne.
b. O0HapyxeHue HUTPAT-MOHOB
JloGaBbTe B MPOOMPKY C HCCIeAyeMOil Bomoi 2-3 kamim pacTtBopa audeHUIaMHHA

(Pucynox 7). Ilpu Hamu4uu B BOJie HUTPAT-HOHOB PACTBOP OKPAIIMBAETCS B CUHUHN I[BET.

PacTteop
mdrHuNamuHa
na Kannsm

5wmn

Pucynoxk 7. OO6HapyXeHHE HUTPAT-UOHOB B UCCIIEAYEeMOM TpoOe BOIBI

[TpuroroBnenne pactBopa IupEHUIAMHHA B KOHLIEHTPHUPOBAHHOM CEpHOM KHCIOTE: B
KaneJnbHHIy (25 Mi1) HaslelTe Ha 2/3 o0bemMa KOHIIEHTPUPOBAHHYIO CEPHYIO KUCIIOTY (TUIOTHOCTD
1,84 r/cM’) 1 BHECHTE B HEe HAa KOHYUKE CKAJIbIEN HECKOJIBKO KPUCTAILIOB AU()eHUIAMHUHA.

KonuuectBeHHOE ompezeneHue CoAep)KaHUS HHUTPATOB TAKXKE MOKHO BBIMIOJHUTH C
MOMOIIbI0 HUTpaT-TecTa. JlJis 3TOro BBIHBTE TMOJOCKY TecT-cuctemMbl «Hwutpar-tect» u3
YIaKOBKU U OTPEKbTE KyCOUEK MHAMKATOPHOU IMOJIOCKU Pa3MEpOM MPUMEPHO 5X5 MMm. 3axkaB
OTPE3aHHBI YYaCTOK IOJIOCKH MUHLETOM, OKYHUTE B TECTUPYEMYIO NpoOy Bozbl. Uepes 3 MUH.
CpaBHHUTE OKpacKy padouero ydyactka ¢ KOHTPOJIbHOM HIKadoW Ha OOJIOXKKE TeCT-CUCTEMbl U
OIIpEEIIUTE COACpKAHUE HUTPATOB.

B. O0napyxenue cyiabpuT-HOHOB

1. Jlo6aBbTe B MpOOUPKY € UCCIIeAyeMOi BooM 1-2 karu pacTBopa Hoja.

Jlnst npurotoBiieHUs pacTBOpa iona anTedHbld 5%-HbI CHOUPTOBOM pacTBOp Hoaa
pazbaBisaoT B 20 pa3 BOJOM /10 [IBETAa HEKPEIKOTO Yasi.

2. Habmonaiite, 4TO MPOUCXOIUT C OKPAIIEHHBIM PACTBOPOM.

I'. O0napy:xenue cy1b(paT-uHOHOB

JloGaBbTe B MpOOHMPKY ¢ mccaeayeMor Bojoi 10 kamenb pacTBOpa COJSHON KHUCIOTHI U 2
Karumi pactBopa conu 6apust. Habmromalite B TeueHue 3 MUH. 3a MIOMYTHEHHEM PacTBOPA.
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KonnuecTBeHHOE oOmpeneneHne CoJepKaHusi Cynb(paT-uOHOB MOYKHO BBITIONHSITH C
MOMOMIbIO TecT-KOMIUIeKTa «Cynb(arby, 1 3TOrO:

1. OmnosiocHUTE MEPHYIO CKIIIHKY HECKOJIbKO pa3 aHanmu3zupyemoil Bojou. Hamelite B
CKJISTHKY 2,5 MJT TpOOBI BOJIBI, HCTIOB3YS JUIsl TOYHOCTH MUTETKY KaneabHuIty (Pucynok §).

2,5 mn
==
Pucynok 8. MepHas ckiIsiHKa, 3alI0JJHEHHAS] aHAJIM3UPYEMOU BOAOM

2. JHosenute pH mpoGwel 1o pH 4 pactBopamu THApOKCHAA HATpus JTUOO COJSTHOM
KHUCJIOThI, MPpHUOABIss MX C MOMOIIBI0 MHUIETKU-KaleIbHUIbl, B 3aBUCUMOCTU OT pH cpenpl.
Konrtponupyiite 3Hauenue pH o yHuBepcaabHON HHIAUKATOPHOM Oymare.

3. Hcnonp3ys nunerky-KaneibHHIy, N00aBbT€ B CKISHKY C aHAJIW3UPYEMOM BOJOM
pactBop opTaHmioBoro K 10 metku «5 mim». 3akpolTe CKISHKY MPOOKOH M IepeMeraiTe
pacTBop.

4. CoeauHUTE MIIPUIL-A03aTOP € MUIETKON A TuTpoBanus (Pucynok 9). C momorbto
mnpuia HaOepuTe B NMUMNETKY Ui TUTPOBaHUS pacTBOp xJjopuaa Oapus. IlocremenHo, mo
KalUIsIM, TUTPYWHTE COJEpKMMOE CKIISSHKA pacTBOpPOM Xjopuia Oapus [0 TOSBICHUS
HEHCYE3aI0IIeH 3eJICHOBATO-TOTyO00H OKPACKH.

Pucynok 9. CoeauHenue mmpuia-103aropa ¢ MUNETKOHN ISl THTPOBAHUS
[Ipumeuanue. [[ns 4eTKOTO ONpENeNeHUs] TOYKA IKBUBAJIICHTHOCTH OKPACKy TUTPYEMOM
npoOBl CPaBHUBANTE C OKPACKOH XOJIOCTOM MPOOBI, B KAYeCTBE KOTOPOI MCIONB3YITE CKISHKY C
TaKUM e 00bEMOM aHaAJIM3UPYEMOM BOJIbI U HHIUKATOPA.
5. Omnpenenute 00beM pacTBOpa XJopuaa Oapusi, U3pacXxoA0BaHHOIO Ha TUTpoBaHue (V,
mi) (Pucynok 10):
V=V,— Vi
2)

WexonHsIN
obwém Vol

KoHe4HkIn
ob6wemM Vil

Pucynox 10. Onpenenenre u3pacxog0BaHHOTO XJIOpUIa OapHst
6. Paccunraiite koHIeHTpanuio cynbpaToB (Ce, MI/1T) B aHaTU3UpyeMoii Bojie 1o popmyiie

c - 48,03-V - (5 -1000
c VH

riae: 48,03 — MosspHas Macca YKBHBAJICHTA CyJb(haT-uoHa, I/MOJb;
V — o0BeM pacTBopa xJiopuaa 0apusi, U3pacXxoJ0BaHHOTO HAa TUTPOBAHUE, MIT;
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Cs — KOHILIEHTpAIMsl pacTBOpa XJIopuaa Oapusi, MCIOJb3yeMoro ais turpoBanus, 0,02
MOJIB/I1 DKBHUBAJICHTA;

1000 — ko3¢ durmeHT nepecuera eAUHNUL U3MEPEHUH U3 IPaMMOB B MUJIIUTPAMMBI;

Vi — 00beM mpoObI, B3ATOM JIsi THTPOBAHUS, 2,5 MII.

Conep:xanue oT4yeTa

3adukcupyiTe pe3yNbTaThl DJKCIEPUMEHTOB B TeTpaau. Vcmomb3ys TOJyYeHHBIS
Pe3yJIbTaThl SKCIIEPUMEHTOB, CJIEIaiiTe BHIBOJI O BOBMOXKHBIX HCTOUHUKAX 3arpSA3HEHUS] OCAKOB.
Hanwmmre coOTBETCTBYIONINE YPaBHEHHSI XUMHUYESCKIX PEaKITHIA.

OmnpIT 2. OnpeneneHHe OpPTraHOJICOTUICCKUX MoKa3aTelieil KaueCcTBa BOJbI

Ienb paboThl: 3HAKOMCTBO C OPraHOJICNITHYECKON OLIEHKOM KauecTBa BOJIBI.
TeopeTnyeckas 4acThb

Jlroboe  3HAKOMCTBO €O  CBOMCTBAMHM  BOJBl ~ HayMHAETCI C  ONpeAeICHHUs
OpPraHOJIEITUYECKUX TOKa3aTelel, T.e. TaKuxX, Ui OINpeAeleHHs] KOTOPBIX Mbl IOJIb3yeMcs
HAaIlUMH OpraHaMu 4YYBCTB (3peHHEM, OOOHSHHMEM, BKycoMm). OpraHojentuyeckas OLEHKa
MIPUHOCUT MHOTO MPSMOM ¥ KOCBEHHON MH(POPMAIIUU O COCTaBE BOJbI M MOXKET ObITh MPOBEACHA
ObicTpo M 0e3 kakux-nmubo npubopoB. K opraHonenTHUECKUM XapaKTEPUCTUKAM OTHOCSTCS
L[BETHOCTb, MyTHOCTb (ITPO3PAYHOCTh), 3aMax, BKYC U IPUBKYC, IEHUCTOCTb.

OpraHosienTuyeckasl OIIEHKAa KauecTBa BOJBI — oO0s3aTelbHas HayalbHas Mpoleaypa
CaHUTAPHO-XMMHUYECKOTO KOHTpOJs BoAbl. Ee mpaBWIbHOMY NPOBEACHHUIO CIEIHAINCTHI
NpUIAIOT OOJIBIIOE 3HAUECHHE.

[[BeTHOCTh — €CTECTBEHHOE CBOMCTBO NMPUPOAHON BObI, O0YCIOBICHHOE MPUCYTCTBHEM
T'YMUHOBBIX BEIECTB U KOMIUIEKCHBIX COEIMHEHMH kene3a. L[BEeTHOCTh BOABI MOXKET 3aBUCETH
OT CBOMCTB U CTPYKTYpHI JHA BOJOEMa, XapaKTepa BOJAHON paCTUTEIbHOCTHU U MPUJIETAIOLINX K
BOJIOEMY T10YB, HAJIMYUs B BOJIOCOOPHOM Oacceiine 060JI0T U TOP(SHUKOB U Jp.

Ecnu okpacka BOABI HE COOTBETCTBYET OOBIUHBIM NMPUPOIAHBIM OTTEHKAM, a TaKKe IMpH
MHTEHCUBHON €CTECTBEHHON OKpacKe, OMPEAENsIOT BBICOTY CTOJIOA YKMJKOCTH, IPU KOTOPOM
BU3yaJIbHO OOHapyXkuBaercsi okpacka. COOTBETCTBYIOLIAsl BBICOTA CTOJI0a BOABI HE JOJKHA
IIPEBBILIATH: JJI1 BOJBI BOJOEMOB XO3IMCTBEHHO-NIUTHEBOrO Ha3HaueHus — 20 cM; KyJIbTypHO-
ObiToBOro HazHaueHuss — 10 cM. VYjoBieTBopUTenbHas I[BETHOCTh BOJABI YyCTpaHseT
HEOO0X0IMMOCTh onpezieNieHus Tex 3arpsizHurene, I1JIK KoTopbIx ycTaHOBJIEHBI O IIBETHOCTH.
K TakuM 3arps3HHUTENsIM OTHOCSTCS MHOTHE KpacUTEIM U COEIUMHEHHs, O0O0pasyroue
MHTEHCUBHO OKpAILIEHHBIE PACTBOPBI.

Mo’xHO ompeaensaTh LBETHOCTh M KayeCTBEHHO, XapaKTepHu3ys LBET BOJIbl B MpoOUpKe
BbIcoTOM 10-12 cM (Hanpumep, GecliBeTHas1, ciaboxKenTast, xKenTas, OypoBaTas U T.1I.).

Onpenenenre BETHOCTH (MM 1IBETa) BOJBI AaKTyaJIbHO TOJIBKO IMpPHU OIIEHKE KadyecTBa
OKpAIlIEHHBIX MPUPOAHBIX BOJ JIMOO NMPH aHaIM3€ CTOYHBIX BOJ. LIBeT y MuUThEBOM BOABI, KaK
MIPaBUJIO, OTCYTCTBYET.

MyTHOCTh BOJIBI OOYCIIOBJIEHA COJEP)KaHHUEM B3BELICHHBIX B BOJE MEJKOIMCIIEPCHBIX
pUMecel — HEePaCTBOPUMBIX MJTU KOJIJIOUTHBIX YACTHI] PA3IUYHOIO IPOUCXOXKICHUSI.

MyTHOCTB BOJIbI O0YCIIOBIMBAET M HEKOTOPbIE IPYTUE XapaKTEPUCTUKU BOJbI, TAKHE KaK:

® HaJIMYME OCAaJIKa, KOTOPBIH MOXKET OTCYTCTBOBATbH, OBITH HE3HAUMTEIbHBIM, 3aMETHBIM,
OO0JIBLINM, OYEHb OOJIBIINM (KOJIMYECTBO OCAKA MOXKHO U3MEPATh B MUJITUMETPAX);

eHAIWYME W KOJMYECTBO B3BEICHHBIX BEUIECTB, WU TIPyOOAMCIEPCHBIX NpUMeceit
(u3mepsercs B MIWUIMTPaMMax Macchl pUMeECEH Ha JIUTP BOJIbI);

® [IPO3PavyHOCTh, U3MEPSETCA KaK BBICOTA CTOJI0A BOABI, IPU B3IJIsII€ CKBO3b KOTOPBIA Ha
Oernoii Oymare MOXKHO pa3inuvarh CTAaHJAPTHBIN MEYaTHBIA IIPUPT.

Jlna onpeneneHusi MyTHOCTH HCIIOJIB3YETCSl BU3YyaJIbHBIM METOJ — 110 CTENIEHU MYyTHOCTH
croinba BbicoTol 10-12 cM B MyTHOMEpHOW mpoOupke. MyTHOCTh MPOOBI OMHCHIBAIOT
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Ka4eCTBEHHO CIIEYIOUIMM 00pa3oM: Mpo3payHas; ciabo onajeciupyromas; onajleciupyomas;
ci1abo MyTHasl; MyTHasi; OYeHb MyTHasl.

OmnanecueHuus — ot opalus (J1at.), Ha3BaHUE MUHEpaJla — SBJICHUE XapaKTEPHOT'O CBEUCHUS
KOJUTOMJIHBIX PACTBOPOB MPU UX OOKOBOM OCBEILIEHUH, XOPOIIO Ha0Jt01aeMoe Ha TEMHOM (hOHe.
SIBnenune oOYyCJIOBJICHO paccesHUEM CBeTa BCJEJICTBHE €ro IU(PPaKLIMU OT B3BELICHHBIX B
KOJUJTOMJIHOM PacTBOpPE MUKPOYACTHII, HAXOSAIINXCS B BBICOKOAUCIIEPTUPOBAHHOM COCTOSIHHUH.

3amax BOJbI OOYCIIOBJIEH HAJIMYMEM B HEW JIETyYMX MaXHYIIMX BEILIECTB, KOTOpHIE
MOMAJIal0T B BOJY €CTECTBEHHBIM IyTeM JHOO CO CTOYHBIMH Bojamu. llpakTuuecku Bce
OpraHuyecKue BellecTBa (B 0COOCHHOCTH KUJIKHE) UMEIOT 3amax U rnepenarot ero Bojge. OObIuHO
3anax ompeaenstoT npu komHatHol (20°C) u nmpu nossiieHHoM (60°C) TeMmeparype BOJIBI.
3amax Mo xapakTepy IMOJpa3JeisioT Ha JIBE TPYIBI, ONpeeNnss ero cyObeKTHMBHO IO CBOUM
OLIYILIEHUSIM:

1) ecTecTBEHHOTO MPOMCXOXKACHUS (OT JKUBYIIUX U OTMEPIINX OPraHU3MOB, OT BIMSHUS
MIOYB, BOJAHOMN paCTUTEIBbHOCTHU U T.I1.);

2) UCKYCCTBEHHOT'O TEXHOT'€HHOT'O MPOUCXOXKICHHA. Takue 3amaxu 0ObIYHO 3HAYUTEIHHO
M3MEHAIOTCS MPU 00pabOTKE BOIBI.

OneHky BKyca BOABI MPOBOAAT Yy IHUTHEBOM NPUPOJHOM BOJIBI NPU OTCYTCTBUU
MTOI03PEHMN Ha €€ 3arpsI3HEHHOCTh. PasnuuaroT 4 BKyca: CONEHbIN, KUCIIBIM, TOPBKHM, CITaKHM.
OcTranpHbple BKYCOBBIE OLIYLICHHMS CUMTAIOTCA IPUBKYyCcaMU (COJIOHOBATBIM, TOPbKOBATbIN,
METAJITMYECKHM, XJIOPHBIM U T.1.). BKyc U MpUBKYC ONpenensioT B ChIpoi (HEKUIISTYEHOH BOJIE)
BOJIE, 3a MCKJIIOYEHHEM BOJbl M3 OTKPBITBIX BOJOEMOB M HMCTOYHHMKOB, COMHHUTEIBHBIX B
CaHUTApHOM OTHOLIEHUH. VHTEeHCHBHOCTH BKyca W MpPHUBKyCa OLIEHHUBAIOT MO S5-0aiibHOM
LIKaJe.

[Ipu onpenenenny BKyca U MpUBKYyca aHATU3UPYEMYIO BOJly HAOUPAIOT B pOT U3 CTaKaHa U
3aJIepKUBaIOT Ha 3-5 cek, He npornaTeiBas. [locne onpenenenus Bkyca BOLy CIUIEBBIBAIOT.

O6opynoBaHue U MaTepuAaJIbl
[Tpobupxwy;
[Tpo6xku;
ITatuB as NpoOUpOK;
JIoxKa;
Crakanbl ogHopa3oBblie Ha 200 M — 5 wT;
Comp;
I'opuuna;
Caxap;
. Jlumom;
0. Kunsaenas Boja;
1. MonenbHbl€ pacTBOPHI.
Yka3aHus no TexHuke 0e30MACHOCTH
Hcnonb3yeMble Mpu BHINOJHEHUM aHalIM3a pacTBOPBI, PEAKTHB, IOCyJa WU ApyTue
COCTaBHbIE YAaCTH KOMILJIEKTA J0JKHBI OBITh MTPEIBAPUTEILHO OCMOTPEHBI.

IIpu ocMoTpe poOBEPSIOT:

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

2. OTcyTCcTBHE TOBPEXKACHUN MEPHOH MOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX LKA U T.11.;

3. CooTBeTCTBHE BBIOPAHHOTO MJIsi UCIHOJL30BAaHUS PEaKTHBa (pacTBOpa) WM MOCYIbI
TpeOOBaHUSAM METOAMKM aHANM3a, T.€. HAIWYME XOPOLIO M OJHO3HAYHO YMTAEMON ITHUKETKH,
METOK Ha MEpHOM MOCYJE U T.II.

Ilocne mpoBeneHus aHanM3a MEpHBIE CKISHKM M IUIETKU CJIEIYyEeT MPOMBITH UYUCTON
BOJIOM, CKJISTHKM C PacTBOpaMHM HEOOXOAMMO I'€pMETHYHO 3aKpBITh M YJIOXKHUTh B MECTa JJIS UX
XpaHEeHUsl.

Bxondmme B cocTaB KOMIUJIEKTa PEaKTHUBBI T€PMETHYHO YIMAKOBAaHbI BO (DIAaKOHBI M HE
IIPEJICTABJISIIOT ONACHOCTU TIPU XPAaHEHMHM. XOTb KOMIUIEKT HE COJEPKUT SIOBUTBIX M
CHJIBHOJICUCTBYIOIINX BEILIECTB, MpU paboTe C KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCA

mESXXNN RN =
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OCHOBHBIMM TpaBHJaMH O€30MacCHOCTH, MNPEIyCMOTPEHHBIMH JJsI paboOT B XHMHYECKOM
naboparopuu. B wactHOCTH, pu paboTe B 1a60paTOpUN HE JOIMYCTUMO:

1. Ilonmaganue XUMHUKATOB ¥ paCTBOPOB HA CIIM3UCTBIE 00OJIOUYKH, KOXKY, OJCHKIY;

2. [IpunsTre nuuM (MUTHA);

3. Basixanue Bo3/lyXa M XUMHKAaTOB, OCOOCHHO MMEIOLINX PE3KHi 3amax v HaXOAALINXCS B
METKOKPUCTAJUTMYECKOM COCTOSTHUHU (00pa3yromux MblIb);

4. Tlpu paboTe €O CTEKISAHHBIMH H3ACTUSAMH W TOCYIOH HEOOXOJUMO COOII0aaTh
OCTOPO’KHOCTh BO M30€kKaHHE TOPE30B.

[ToBBIIIEHHYIO OMACHOCTB MPEJCTABISAIOT KPENKUe U KOHIIEHTPUPOBAHHBIE MHUHEPAIbHBIE
KHCJIOTHI, @ TAK)KE MypaBbHHAsI KHCIIOTA, 00JIaIa0NINe CHIIBHBIM Pa3beIaroluM JIeHCTBUEM TIPU
MIOTIJIAHUU HA CIIM3UCTBhIE 00OJIOYKH, KOXKHbIE MMOKPOBBI, OJIKIY, 00yBb, 000pYAOBaHHE U T.II.
[Tpu momagaHuy KUCIOT Ha KOXKY HEOOXOMUMO OBICTPO MMPOMOKHYTH PACTBOP JIFOOBIM TAMITOHOM
(canderkoi, BETOLIBbIO U T.II.), MECTO MOMAJaHUsI OOMILHO IPOMBITh CTPYEH BOJIbI U BBIMBITH C
MBIJIOM.

Oco6eHHO omacHbl KMCIOTH IPU TOMNaJaHuM B I1a3a. B 3ToM ciaydae ria3za HEOOXOIUMO
HEMEJICHHO OOMITEHO POMBITh HE CHITbHOU CTpyei BO/JIBI, 3aTemM
2%-HBIM BOJIHBIM PACTBOPOM COJIbI U CPOYHO OOPATUTHCS K Bpauy-CHEIUAINUCTY.

ColuroaiiTe mpaBuiia ONpeiesieHUs 3armaxa HeM3BECTHBIX BEIIECTB.

3aganus

A. OnpenesieHrie MyTHOCTH (IIPO3PAYHOCTH)

1. IlponymepyiiTe NpoOUPKH C PaCTBOPAMH.

2. 3anofHUTE KaXIyl MPOOUPKY COOTBETCTBYIOIIMM MOJENIBHBIM PacTBOPOM Ha BBICOTY
10-12 cm.

3. Ompenenute MYTHOCTh BOJBI, paccMarpuBas MNpoOUMPKY Ha TeMHOM (oOHE Tpu
JOCTaTOYHOM OOKOBOM OCBEIICHHUHU.

b. Onpenenenue 3anmaxa Boabl
1. Haneiite B npoOupku (K0JIOBI) BBIIAHHBIE BAaM MOJIEIbHbIE PACTBOPHI U 3aKPOHTE MPOOKAMH.
2. IloouepenHo OTKpbIBaiiTe MPOOKH y MpoOHUpoK (Koy0) ¢ pacTBOpaMH U OIpenessiiTe 3amax
BOJIBI.

3. [Ipu onpeneneHny 3amaxa pyKoBOJICTBYHUTECh Tabnumamu 4 u 5.
Tabnuua 4. Ouenka 3anaxa BoJbl B 6amiax

NHTEeHCHBHOCTH 3amaxa XapakTep NposIBICHUS 3armaxa bann
OTCYTCTBYET 3amax He ONIyIIaeTCs 0
Ouenb cnabas 3anax cjerka oOHapyKMBaEMBbIi 1
Cnabas 3amnax 3aMedaercs, eciiid 00paTUTh Ha ATO 2
BHHMaHHUE

3amerHas 3amnax JIErKo 3aMeYaeTcs, BbI3bIBAET 3
HEOJA00PHUTEIIbHBIN OT3BIB O BOJIC

OtueTinBas 3anax oOpamaer Ha ce0s BHUMAaHUE U 3aCTaBIISIET 4
BO3JICPKATHCS OT IMUThS

OueHr cruIbHAA 3amnax HacTOJbKO CHIIBHBIH, UTO JIETAET BOY 5
HEMIPUTOTHOM JIJISI TUThS

Ta6numa 5. OnpeaeneHue xapakTepa 3amnaxa
CumBon XapakTep 3amaxa [IpumepHbIi poj 3amaxa
A ApomaTuueckui OrypeuHblii, IBETOYHBIN
b bonotHsIi WMnucTeiii, THHUCTHIN
I I'nunoctHbIN deKalbHBIN, CTOYHBINA
I JpeBecHbli 3amnax MOKpOM IIEMbI, IPEBECUHBI
3 3eMIIUCTBIN [Ipenblii, CBe)KEBCIIaXaHHOW 3eMJTU
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P Pr16HBII PriObero xupa, peobl

C CepoBojiopoa TyxJIbIX siUIL

T TpaBstHUCTBII CeHa, CBE)KECKOLUICHHON TPaBbl

H Heonpenenennprit 3anax €CTECTBEHHOIO MPOUCXOXKICHUS, HE NOAXOAAIINN

MOJ1 IPEBITYIINE ONIPEACIICHUS

B. Onpenenenne BKyca U IPUBKYCa BOABI

Jannast pabota mpoBOAMTCS B TOMAIIHUX YCIOBUAX. B maGopaTopun npoboBaTs BeliecTBa
Ha BKYC 3aIperieHo!

1. Hanetite B nate ctakaHoB 1o 100 MJI KUIISTUEHON BOJIEI.

2. PactBopuTe B BOJIE:

®B 1-M cTakaHe JIOXKKY caxapa, (mpobda Ne 1);

® BO 2-M CTaKaHe JIOXKKY coiu, (mpoda Ne 2);

® B 3-M cTakaHe JOXKKY Topuullsl, (mpoba Ne 3);

¢ B 4-M CTakaHe JIOKKY JIIMOHHOTO COKa, (Tipoda Ne 4);

® B 5-M CTakaHe — TOJIbKO KUIIsTYeHast Boja, (rmpoba Ne 5).

Xopouo nepemMemanTe KuIKOCTh J0KKOM, BBITUPAs €€ HACYXO MOCIE KaXKI0r0 CTAKaHA.

3. HaGepute u3 kaxaoro crakana 10—15 M1 )KMIKOCTH, TIOJIEPKUTE €€ BO PTY HECKOJIBKO
CEKYH/ ¥ OIPECIINTE BKYC U IPUBKYC.

KunkocTs He npornarsiBanTe!

Hccnenyiite 3a oquH pa3 He 6osee 2-X mMpob, 3aTeM cjenaiite nepepbiB Ha 5 MUHYT.

4. Cpenaiite Juisi poOBI PaCTBOPHI Pa3HON KOHIIEHTPAIIMH, pa30aBIIsisi BOJIOK.

5. OnpenenuTe UHTCHCUBHOCTH BKYCa U MPUBKYCA MIPUTOTOBICHHBIX PaCTBOPOB, pa30aBUB
ux B 2 paza, mo6asisas mo 100 mu Boasl B Kaxablid cTakaH. J[js OIEHKHM BKyca M TpPHUBKyca
UCTIONB3YHTE TabIuILy 6:

Ta6ymia 6. THTEHCUBHOCTD BKyca M IPUBKYcCa

VHTEeHCUBHOCTB Onenka XapakTtep MposiBJICHUs BKyca U IIPUBKyca
BKYycCa U NPUBKYyca MHTEHCUBHOCTHU
BKyca U IPUBKYyca B
Oanmax
Her 0 He omrymarorcst
Ouensb cnabas 1 Cpa3zy He omymarwTcs, HO 0OHAPYKUBAIOTCS MPU
TIIATEJIbHON OLICHKE
Cnabast 2 3aMeTHBI, eciIi 00paTUTh BHUMAaHUE
3ameTHas 3 Jlerko 3aMeTHBI U BBI3BIBAIOT HEOHAOOPUTEIHHBIN
OT3bIB
OtuernuBas 4 OO6pamtatot BHUMAHHE 51 3aCTaBIISIOT
BO3/I€PIKAThCSL OT MUThSI
OueHb cuIbHas 5 OdeHb CWIbHBIE, AENAIOT BOJY HENPUTOAHOW IS
HUThbs

Conep:xxanue oT4yera
A. OnpenesieHne MyTHOCTH (IIPO3PAYHOCTH)
Bri6epuTe moaxoAsiyto CTeeHb MyTHOCTH 10 TaOJuile 7 ¥ MOCTaBbTe HOMEP MPOOUPKH:
Tabnuua 7. Pe3ynpTaThl 5KCIEPUMEHTA

Crenenb MYTHOCTH Howmepa npobupox

MyTHOCTb OTCYTCTBYET

Crnabo onanecuupyrommas

Onanecuupyronias

Cnabo myTHas

17




Ouenb MyTHast |

b. Onpenenenne 3anaxa Bojabl
[To pesynpTaTam HaONIOEHUHN 3amoiIHUTE TAONMUIy 8, MCIONIBb3Yys BBIIICIIPUBEICHHBIC

JTaHHBIE.
Ta6ymia 8. Pe3yapTaThl SKCIEpUMEHTA
Ne mpobupku (k010bI) Onenka B 6amiax 3amax
1
2
3
.o

B. Onpenenenue BKyca U IPUBKYCa BOJbI
I[To pe3ynbpraTam HaOIIOCHUN 3aMIOTHUTE TAOIHUILY 9.

Ta6numa 9. Xapakrep BKyca U IPUBKyca

ITpoGa (pactBOp) Ne Bxyc u npuBkyc

1

2

3

4

5

Bxyc xakux BeliecTB npu paz0aBIeHUU PacTBOPA BBl UYBCTBYETE J0JIbIe?

Omnpit 3. OyncTKa BOJBI OT 3arpsiI3HECHUN

Lenp paboTel: M3yueHue pa3inyHbIX METOAOB OYUCTKU BOJIbI OT 3arpsI3HEHUI.

Teopernyeckasi 4acThb

OuncTKa BOJIBI B MPUPOJIE€ MOXKET MPOUCXOAUTH HECKOJIbKUMH TyTsMu. [Ipu ucnapenuw,
3a KOTOpPBIM CJEAYET KOHJACHCALUs BJArW, YAAJISIOTCS MPAKTUYECKH BCE PACTBOPEHHBIE
BellecTBa. baktepuu B mmporecce COOCTBEHHON KU3HEAESITEIbHOCTH PACILEIUISIIOT OPraHu4eCcKue
BellecTBa Ha Oosee mpocThle coenuHeHus. Hakonern, ¢umbTpoBaHuE BOJBI Yepe3 MECOK U
rpaBuil ynaiseT B3BCIICHHBIC BEIIECTBA, MPH ATOM IOPUCTHIC BEHIeCTBa (HAmpumep, Topd)
JIOTIOJTHUTENIPHO OYMINAIOT BOAY 3a cueT mporecca ancoporuu. OIHAKO TMpU Teperpyske
MPUPOJHBIE CUCTEMBI HE MOTYT KaU€CTBEHHO CIIPABIISITHCA € 3aa4€l OUUCTKH BOJBI.

st TMKBUIAIK 3aTPS3HEHUN BOJBI B HACTOSIIEE BpEeMsl UCIOJIB3YIOTCS pa3sHOOOpa3HbIe

METOJILI —

NN R LD =

9.
10.
11.
MacjioMm);
12.

OHMOIOTHYeCKHe, XUMHUYECKUE, COPOIIMOHHBIC, DNIEKTPOXUMHYCCKHE U JP.
OobOopynoBanue 1 MaTePUAJIBI
BopoHka creknsHHas;
Konba xonnueckasg Ha 50 mi;
ITamouka cTEKIsIHHAS;
Craxkan Ha 50 Myt — 2 mT.;
OuibTp OyMaskHBIH;
[taTuB A5 TpOOUPOK;
Boponka nenurenbHas muHapudeckas Ha 50 mit;
[ItaTuB 1abOpaTOPHBI;
Bara;
YT0/1b aKTUBUPOBAHHBIN;
MopnenbHast Bofa, 3arps3HEHHas HEPTENPOAYKTaMU WM KUPOM (PACTUTEIbHBIM

MoaenpHas BOJa, 3arpA3HCHHAass MEXaHNUYCCKUMU IPUMECAMU.
YKka3zaHus 10 TEXHUKe 0€30IaCHOCTH

Hcnonb3yeMble IpU BBIIOJHEHUM aHalW3a PacTBOPBI, PEAKTHB, IOCyJa WU ApPYyTHE
COCTaBHbIE YaCTH KOMILJIEKTA JOJDKHBI OBITh MPEIBAPUTEIBHO OCMOTPEHBI.
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IIpu ocMoTpe poOBEPSIOT:

1. [lenoCcTHOCTh U TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OTcyTCTBHE TOBPEXKACHUI MEPHOM MOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTCTBHE BBIOPAHHOTO JJISi UCIHOJb30BAaHUS PEaKTHBa (pacTBOpa) WM MOCYIbI
TpeOOBaHUSAM METOAMKM aHANM3a, T.€. HAIWYME XOPOLIO M OJHO3HAYHO YMTAEMON ITHUKETKH,
METOK Ha MEpHOM MOCYJE U T.II.

Ilocne mpoBeneHus aHanaM3a MEpHBIE CKISHKM M IUIETKU CJIEIYyEeT MPOMBITH UYUCTON
BOJIOM, CKJISTHKM C PacTBOpaMH HEOOXOAMMO I'€pMETHYHO 3aKpBITh M YJIOXKHUTH B MECTa JJIS UX
XpaHEeHUsl.

Bxondmme B cocTaB KOMILJIEKTa PEaKTHUBBI T€PMETHYHO YINAKOBAaHbI BO (DIAaKOHBI M HE
IIPEJICTABISIIOT ONACHOCTU TIPU XPAaHEHMHM. XOTb KOMIUIEKT HE COJEPKUT SIOBUTBIX M
CHJIBHOJICUCTBYIOIINX BEILIECTB, MpU paboTe C KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCA
OCHOBHBIMM TpaBHJaMH O€30MaCHOCTH, MNPEIyCMOTPEHHBIMH JJsI paboOT B XHMHYECKOM
naboparopuu. B wactHOCTH, pu paboTe B 1a60paTOpUN HE JOITYCTUMO:

1. ITonmaganue XUMHUKATOB ¥ paCTBOPOB HA CIIM3UCThIE 00OJIOUYKH, KOXKY, OACHKIY;

2. [IpunsTre nuuM (MUTHA);

3. Basixanue Bo3/lyXa M XUMHKAaTOB, OCOOCHHO MMEIOILINX PE3KHi 3amax 1 HaXOAALINXCS B
MEITKOKPUCTAJUTMYECKOM COCTOSTHUH (00pa3yIomux MblIb);

4. Tlpu paboTe €O CTEKISAHHBIMH M3ACTUSAMH W TOCYIOH HEOOXOJUMO COOI0aaTh
OCTOPO’KHOCTh BO M30€XkKaHHE ITOPE30B.

IToBBIIIEHHYIO ONMACHOCTH MPEACTABISAIOT KPENKUE M KOHLIEHTPUPOBAaHHBIE MUHEPAJIbHBIE
KHCJIOTHI, a TaK)K€ MypaBbHHAsI KUCJIOTA, 00JIaJaloNie CUJIbHBIM pa3beatoliuM IeHCTBUEM TTPU
MIOTIJIAHUU HA CIIM3UCTBhIE 00OJIOYKH, KOXKHbIE MMOKPOBBI, OJIKIY, 00yBb, 000pYAOBaHHE U T.II.
[Ipu monagaHuy KUCIOT HA KOXKY HEOOXOAUMO OBICTPO MPOMOKHYTH PacTBOP JIFOOBIM TAMIIOHOM
(canderkoi, BETOLIBIO U T.II.), MECTO MOMAJaHUsl OOMILHO IPOMBITh CTPYEH BOJIBI U BBIMBITH C
MBLJIOM.

Oco6eHHO omacHbl KMCIOTH IPU TOMNaJaHuM B I1a3a. B 3ToM ciaydae ria3za HEOOXOIUMO

HEMEIIEHHO OOWILHO MIPOMBITH HE CHJIbHOU cTpyei BOJBI, 3aTeM
2%-~-HBIM BOJIHBIM PACTBOPOM COJBI M CPOYHO OOPATUTHCS K BPAUy-CIICIIUAIUCTY.
Saxnanus

1. OuncrTka Boabl GUIBTPOBAHUEM

JlaHHBIN croco0 MpUMEHsIeTcsl Ui OYUCTKM BOJBI OT MEXaHW4YeckuxX mnpumecedd. B
KayecTBe (UIBTPOB MOTYT HCIONB30BAThCA OYMakHbIM  (QUIBTp, BaTa, pas3lIUYHbIC
¢bunpTpyromme Marepuansl. Ha pucynke 11 mpeacraBieHa ycTaHOBKa Jisi (GUIBTPOBAHUS B
71a00paTOPHBIX YCIOBUSX.

i E
II:lI
Pucynok 11. YcTanoBka Jj1s1 O4MCTKH BOJBI (DUIBTpaIIueit
HazoBuTe coctaBHbIE YacTH YCTAHOBKH M ONMUIIUTE MX Ha3HaueHue. CobepuTe yCTaHOBKY,

npoBeauTe (QWIBTPOBAaHHE (UII STOTO MOXKET OBITh HCIIONB30BaHA BOJA, HMCKYCCTBEHHO
3arpsi3HEHHasi, HalpuMmep, MO4YBOH).
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JIist IpUTOTOBIICHUST BOJBI, 3arpsiI3HEHHOW MEXaHMYECKHMMH TPUMECSMHU, HEOOXOIMMO B
0,5 1 Boabl MOMECTUTH | YalHYI JIOXKKY HW3MEIBYEHHOM IOYBBI, CTPOMTEIBHOIO MYyCOpa,
TBEPABIX aTMOC(EpPHBIX BbIMaJeHUH U T.M. CMech MHTEHCHBHO MepeMennBaioT. Mcnomap3yroT
MYTHBIM pacTBOP, COAEPKAIUN BUIMMBIE TJIa30M B3BEIICHHBIE YACTHIIBI.

2. O4ucrtka BoablI axcoponueit

JlaHHbIN crOCOO OYMCTKM BOJBI HCIOJB3YETCS B TOM Clydae, €Cid BojJa 3arpsi3HeHa
MIPUMECSIMH XUpa Wik HeTernpoaykToB. B kauecTBe ajcopOeHTa MPUMEHSIOT aKTHBUPOBAHHBII
YIOJIb.

Jly1st ombITa UCTIOB3yeTCs YCTAaHOBKA, M300paKeHHAst Ha pUCyHKe 12.

3arpAsHeHHas
-~ Bopa
| AKTMBUPOBAaHHbIN
*~ yronb

Pucynoxk 12. YcranoBka /i1 O4UCTKH BOJBI aCOPOITHEH

ColepuTe YCTaHOBKY COTJIACHO PUCYHKY.

[TomecTuTe B HWKHIOK YacTh JEJIUTEIbHOWM BOPOHKH BATHBIM TaMIIOH, 3allOJHUTE €€
MOBEPX BaTHOT'O TAMIIOHA HAa BBICOTY 2-3 CM aKTMBHPOBAHHBIM YTJIEM.

Bielite 3arpsi3HEHHYI0 BOAY B JICJIUTENIBHYIO BOPOHKY IIPH 3aKPBITOM KpaHE BOPOHKHU.
OTkpoliTe KpaH BOPOHKH Ha CTOJIbKO, 4TOOBI BOJa BBITEKAlla TOHKOW cTpyiikoil. Kakwue
W3MEHEHUS TTPOU30ILITH ¢ BooK? OO0BsicHUTE HAOIII01aeMoe.

[IpuroroBnenue BoJbI, 3arps3HeHHON HedTenpoaykToM (kupom). B 0,5 1 Temmoi umu
ropsiueil BOAbI HATMBAIOT | YaliHYO JIOXKKY PACTUTEIBHOTO MACJIa, MHTEHCUBHO MTEPEMENINBAIOT.
Hcnonb3yoT MyTHBIN pacTBOp, KOTOPBIA MOXKET UMETh MACIIHYIO TUIEHKY. AHAJIOTUMYHO MOYXHO
MIPUTOTOBUTH PACTBOP M3 peabHOro He(TENPOAYKTa, UCIIOIB3Ys 0OTpaboTaHHOE KapOropaTopHOe
Maclio, KEPOCHH U Jp. MaJIOJIETy4re HePTEeTPOIYKTHI.

Conep:xxaHue oT4yera
3anmonaute Tabnuiyy 10 mo pe3ynbraTaM NpOBEICHHBIX OMBITOB.
Ta6mmma 10. Pe3ynpTaTsl ONBITOB

Boga no otmeTku Cnoco0 0YHCTKH

(BHEIITHUI BU) OuIbTPOBaHKE Ancopbuust

UYepes OyMakHBIM UYepes Baty UYepes akTHBUPOBAHHBIN
¢uibTp YIoJlb

MyTHas

C MexaHn4YeCKuMU
IIPUMECSIMHU —
TBEPAbIMHU YaCTULIAMHU

C >KUPHOW TJICHKOU

C npumeHeHueM
He(TEPOTYKTOB

Crenaiite BBIBOJ O CPaBHUTEIBHOM 3()()EKTUBHOCTH Pa3IMYHBIX METOOB OUYUTKH BOIBI.
KonTposabHble BOIPOCHI

1. Kakue nokasarenu Bojbl OTHOCATCS K OPTaHOJNENTUYECKIM?
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Kakue mokazarenu BoJbl OTHOCATCSA K pusnueckum?
HazoBute ocHOBHBIE TTpaBHiia 0TOOpa MPOO BOABI.
[IprurHBI BOBHUKHOBEHUS KUCIOTHBIX JOXKICH.
CoBpeMeHHbIE METO/Ibl OUUCTKH BOJIBI.

4

6. OCHOBHBIE METO/IbI OUUCTKU CTOUHBIX BOJ.

7. Ha3HaueHWe ¥ METOMbI MEXAaHUYECKONH OUYNUCTKU CTOKOB.

8. Hasnauenne u MeTOABI PU3UKO-XMMHIECKOH OUUCTKH CTOKOB.
9. Ha3znaueHHe U METO/bI XUMHUYECKOH OYHCTKH CTOKOB.

0. Ha3HaueHue U METO/IbI OMOJIOTMYECKOI OYMCTKH CTOKOB.

Cnncok JurepaTypbl, peKOMeHAyeMbli K HCI0JIb30BAHUIO 110 TAHHOI Teme
OcHoBHas JiuTeparypa:

1. Kopobxkun, B. Y. Okonorus : [yaeOnuk] mis By30B / B. . Kopobkun, JI. B. [lepenenbckuid. -
13-e m3a. - PocroB v/]] : ®enunkc, 2004. - 602 c. - (Bricmiee o6pazoBanue). - bubmmorp.: c. 602.
2. Opnos JI.C. Dxonorust u oxpana 6mochepbl Ipu XUMUYECKOM 3arpsi3HEHUH: Y4eOHOE

nocobue st By30B/ JI.K.CanoBuukosa,l.H.JIozanoBckas. - 2-e, mepepad. u xom. - M.:Beic.
mkoya,2002. - 334 c.: mi. - 320-322
JonmosiHnTEILHAS JIMTEPATYypa:

1 CrenanoBckux, A. C. O6mias sxosorus : yueOHuK st By30B / A. C. CremaHoBCcKux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.
2 bpatuukoBa, U. I'. ®u3nuko-xuMu4ecKkre OCHOBBI HHKEHEPHOU IKOJIOTHH :yueOHOe mocobdue /

W. I'. bpatuukoBa. — M. : Poccuiickuii yHuBepcuTeT qpysx0bl HapooB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

Humepnem-pecypcoi:
1 http://window.edu.ru/ — eanHOE OKHO IOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — D3bC «YHuBepcuteTckas OHOIHOTEKa OHIIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT aCCOIMAIINN JICKTPOHHBIX OMOIHOTEK
y4eOHbIX 3aBefieHni 1 oprannsanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpsITOE 0Opa3oBaHUE

6 http://ecograde.bio.msu.ru — Undopmannonnas cucrema «DyHiaMeHTaIbHbIE TPOOIEMBI

OLCHKHU COCTOAHUA S3KOCUCTEM U SKOJIOTHYCCKOTI'O HOPMHUPOBAHUS)

Tema 2. OcHOBBI IPUKJIATHON IKOJIOTHH

JladopaTopHas padora 3. OueHka yCBOEHUS TAkKeJIbIX METAJIOB U3 MOYBbI OBOLIHBIMH
KYJbTypamMu
Lenp paboter: OLeHKa YCBOCHHUS TSDKEJIBIX METAJUIOB M3 MOYBBI OBOLIHBIMH KYJIBTYPaMHU
Ha MpUMepe METPYIKHU (YKpOIia) U 0TpadOTKa HABBIKOB KOHTPOJIS TSDKEJIBIX METAJUIOB B ITOYBE.

Teopernyeckasi 4acThb
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ITo onpenenenuto B.M. BepHanckoro, mouBa MpeaCTaBIsieT COOOH «OHMOKOCHOE Telo,
COCTOsIIIIeE OJTHOBPEMEHHO M3 KHUBBIX M KOCHBIX (HEOPraHWYECKUX) TeJl — MHUHEpaoB, BOJBI,
BO3/1yXa, OPraHMYECKUX OCTaTKOB». B mouBe mpoTekaroT pa3nuyHble (pusnyeckre, XUMHUUECKUe
u OWOJIOTMYECKHE TpOIECChl, KOTOphlE B pe3yjbTare AaHTPONOIC€HHOTO 3arpsA3HEHMS
HapymatoTcs. OCHOBHBIMU 3arpsi3HSIONIMMU TOYBY BEIIECTBAMM SIBISIIOTCS yIOOpeHUs |
NeCTUIMIBI  (SAOXUMHKATBI, TNpUMEHsieMble s OOpbObl C COpHSKaMH, BpEAUTEISIMH,
IpUOKOBBIMU 3200JIE€BAHUSAME ), METAJUIBI U UX COCAMHEHUS, PaIMOAKTUBHBIC BEIIECTBA.

Cepbp€3HyI0 OIIACHOCTh NPEACTABIIECT 3arpsA3HEHUE IOYBBI TSDKEIBIMA METaNIAMH —
MeTaulaMd C OOJIBIIIMM AaTOMHBIM BECOM (CBUHIIOM, IIMHKOM, PTYTBIO, MEJbIO, HHUKEIEM,
JKEJIe30M, BaHaIUEeM, KaJMHUEM, XPOMOM M Jp.), KOTOpPbIe OKa3bIBAIOT TOKCHUYHOE JeHCTBHE Ha
KUBBIE OPraHU3Mbl U IPHUPOJIHBIE DKOCUCTEMBI. 3arpsA3HEHHEM I10YB TSKEIBIMU METAJUIAMU
CUMTAETCS MPEBBIINICHNE UX (DAKTHUECKOTO COJEp)KaHUS B MOYBE HaJ PETHOHAIBHBIM (POHOM.
OCHOBHBIMM ~ QHTPONOI€HHBIMM  WCTOYHMKAMHU  IOCTYIUIEHHS  TSDKENBIX  METalIOB B
OKPY’KAlOIYI0 Cpely SBISIIOTCA: HNPEANPUATHS YEpHOM M IBETHOM  METAJLTypruu,
TOPHO/I00BIBAIOIAsl POMBIIIUIEHHOCTh, C)KMIAHHWE YTOJIBHOTO TOIUIMBA, HE()TH M pazIHMUHBIX
OTXO/I0B, NPOW3BOJACTBO CTEKJIA, I[EMEHTAa, aBTOTpaHCHOpT. Tak, Hampumep, OCHOBHBIM
MCTOYHUKOM 3arpsi3HEHUS OKPY KAIOLIECH cpesibl CBUHIIOM SBIISICTCS aBTOMOOMIIBHBIN TPaHCIIOPT;
KaJMHEM, MEJbl0, MBIIIbSIKOM M LHWHKOM — IIBETHas METa/UTyprusi; KoOaJbTOM, HHUKEJEM,
BAHAJUEM U CEJIECHOM — TEIUIODHEPreTHKA; PTYThIO — IBETHAas METaJUIyprus, CoKUIaHHUEM
TOIUIMBA, XUMHUYECKas IPOMBINUICHHOCTb. HeEKOTOpoe KOIMYEeCTBO TSKENBIX METauIOB B
OKPY’KaIOILYI0 Cpely IOCTaBJIs€T U CEIBCKOE XO3SMCTBO, Il€ NMPUMEHSIOTCS MECTULUABI U
MUHEpAJIbHBIE yNO0OpEeHUus, cojaepkaliue Tsbkeable MeTauibl. [lo olleHKaM CIenualucToB,
AHTPOIIOTCHHBIM BKJIAJ Uil OOJBIIMHCTBA TXKENBIX METAUIOB mpeBbimaer 60% mnpuuéMm, mo
HEKOTOPBIX OLIEHKaM, JJIs CBUHIIA, KaJMUS, HUKEJS ¥ BaHaIusl OH J0X0auT 10 90%.

[TockonbKy OOJIBIIMHCTBO TSDKETBIX METAJUIOB IOCTyHNaeT B TOYBY, OCaXIasch C
MIPOMBIIIJIEHHBIMU BBIOpOCAaMH M3 aTMOc(ephl, 3arps3HEHHE MOYBBI O0YCIIOBIIEHO, B IMEPBYIO
ouepeib, pPO30i BETPOB JIAHHOTO pailoHa M CcKOopocThio BeTpa. [losromy HambombIINe
3arpsi3HEHUs] OTMEYAlOTCsl B HampaBleHUH Mpeolsafaomux BETpoB (B 3TOM COCTOMT Tak
Ha3bIBAEMBIN a’3palibHO-TEXHOTCHHBIM XapakTep 3arpsisHeHusi). Kpome sToro, cka3piBaeTcs
BIIUSIHUE M JIPYTUX METEOpPOJIOTUYECKUX (aKTOPOB (TeMIlepaTypHONW WHBEPCHUH M KOJUYECTBA
OCaJIKOB), a TakXke peiibe)a MECTHOCTH M XapaKTEPUCTHK MPOMBIIUIEHHOTO MPEeaIpUsSTHS
(MOUTHOCTH M TEXHOJIOTUU MPEINPUSITHS, BHICOTHI TPYO, CUCTEMBI OUUCTKH Ta30BBIX BHIOPOCOB
OpeanpusaTHs), (U3HKO-XUMUYECKUX CBOICTB BHIOPACHIBAEMBIX YACTHLl, MX IUCIEPCHOCTH M
XUMHUYECKoro cocrtaBa. (OcoOEHHO Jajneko OT HCTOYHUMKA BBIOpOca  TEPEHOCSTCS
BBICOKOJIMCTIEPCHBIE a3po30iid. HauOospIias MIOTHOCTh BBINAACHUS TSDKEIBIX METAIJIOB OT
MIPOMBIIIUICHHOTO HCTOYHUKA HAOII0JaeTe B €r0 OKPECTHOCTSIX, B paanyce 3-5 K.

Crnenyer OTMETHUTh, YTO TP HAONIOJCHMM W KOHTPOJIE HAaJ 3arps3HEHHEM IOYBbI
TSKENBIMU METAJJIAMHU JIOCTaTOYHO TPYAHO, & MHOTJA M NMPAKTHYECKHM HEBO3MOXXHO OTAEIUTH
METaJUIbl TEXHOTE€HHOI'O IPOMCXOXKACHHUS OT METAJNIOB €CTECTBEHHOIO IPOUCXOXKIAeHus. B
OCHOBHOM METAJIJIbI TEXHOT€HHOI'O MPOUCXOKIEHUS COCPEIOTAYMBAIOTCS B TOBEPXHOCTHOM S5-6-
CaHTUMETPOBOM II0YBEHHOM cioe. [loBeneHue TsKENBIX METAUIOB B IIOYBE 3aBUCUT OT
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ycloBUil U pH cpenbl — B Kucioit cpeae OONBIIMHCTBO
METauIOB Oojiee MOABMKHBL. [l03TOMYy OCHOBHYIO ONAaCHOCTh MPEJCTABISET CIOCOOHOCTD
TSKENBIX METAJUIOB HAKAIUIMBATHCSA B PACTEHUSX U C MUIIEH MTOCTYNAaTh B OPraHU3MBbI dKUBOTHBIX
n 4yenoBeka. CoennHEHUs TSHKENBIX METAIIIOB TOKCUYHBI, HEKOTOPBIE W3 HUX, HaIpHUMeEp,
KaJIMUH, OKa3bIBalOT KaHIEPOI€HHOE BO3/EHUCTBHE HA OPraHMU3M 4YeloBeKa (T.e. MPOBOLUPYIOT
o0pa3oBaHHE 3JI0KAYECTBEHHBIX omyxosiel). Tokcuueckoe AEHCTBHE CBMHIIA CBSI3aHO C €O
CIOCOOHOCTBIO 3aMelaTh KajbIMi B KOCTSX W HEPBHBIX BoOJIOKHaX. OTpaBiieHHE YelloBEKa
CBHHIIOM TPOSIBJIIETCSI HEeCTIEHU(PHUECKUMH CHUMIITOMAaMH: BHayaje MOSBISETCS IMOBBIIICHHAs
BO30yIMMOCTh M OECCOHHMIIA, MO3KE YTOMIISIEMOCTh U Jernpeccus. boiee mo3aHue CUMITOMBI
3aKIII0YAI0TCS B PacCTPOMCTBE (PYHKIMI HEPBHOW CHUCTEMBI M MOPAXEHUU TOJIOBHOTO MO3ra.
CBuHEH, KaK U Apyrue TsHKEIble MeTaulbl (KaAMUM, pTYTh), OTPUIATEILHO BIUSET HA PEaKLHUIo
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[JIa3HOM CETUYaTKH, BBI3BIBACT YXYJUIEHUE CYMEPEYHOTO 3pEHUs. XPOHHUECKOE BO3/CHCTBUE
Jake HE3HAYMTENbHBIX KOHIICHTPAIUA KaJMHs BBI3BIBACT 3a00JI€BAaHUS HEPBHON CHCTEMBI U
KOCTHBIX TKaHEeH, HapylIeHne (epMeHTHOTO 0OMeHa 1 pabOThI MOYEK.

ConepxaHue TSDKENBIX METAUIOB B TIOYBE HOPMHUPYETCS — JUISI HUX YCTaHABIWUBACTCA
mpeenbHO AomycTuMas KoHieHTpaius B mouse (I1TKrp).

[TIKn momkHa obecrieunBaTh:

e 1iepexoJ TSKENIOro MeTamia B pacTeHHs (YCBOEHHE) B KOJMYECTBE, HE BIEKYIIEM
npessimienust [1/IK nanHoro BeniecTBa B poiyKTax MUTaHUs);

eriepexo TSDKEIOro MeTaula B TPYHTOBBIE BOJBI B KOJIMYECTBE, HE BIEKYIIEM
npesbienust [IJIK aya Boasl Bo1oEMOB;

® IPOIECCHl CAMOOYHIIICHUSI U TOYBEHHBI MUKPOOUOIIEHO3 0€3 BIMSHHUS HA HUX JAHHOM
KOHIICHTPAIlMU MeTaJlia B IOYBE.

Taxk, Hanpumep, yctanosieHs! [1/1K (B MumMrpaMmmax Ha KWJIOrpaMM CyXOH HOYBBI): JUIs
prytu — 2,1 mr/kr, cBunna — 20,0 mr/kr, xpoma — 0,05 mr/kr.

[Ipu moBeneHuM wuccleOBaHUN CHEIUATUCTAMU COOpaHbl MHOTOYHMCIICHHBIC JTaHHBIE O
HAKOIUICHUHU TSDKEIBIX METAJIOB OBOILIHBIMU KYJIbTypaMu. BbIICHEHO, U4TO TSXKENbIE METaJLIbI
MOTYT HaKaIrjIuBaThCsl OBOLIHBIMH KYJIBTYpaMHu — B JIUCThSIX U KOPHEIUIOJaX CBEKIIbI, MOPKOBH,
JUCTHSIX KaIyCThl, oOErax ykpoma M MeTPYIIKHA, TEM CaMbIM MPOTEKAET YCBOEHHUE TSHKEIBIX
METaJUIOB U3 TIOYBHI OBOIIIHBIMU KYJIbTYpPaMHU.

Oo0OopynoBanue 1 MaTePUAJIBI
1. Ilo4BOrpyHT HEWTpaIbHBIN, S,
2. Boponka crexisiHHas (turactMaccoBast) d=50-80 mwm;
3. HoxxHuIEL;
4. Iunner;
5. [Tpobupka,;
6. CeMeHa NeTPYIIKU UK YKpora — | yrmakoBKa;
7. Crakansbl (éMkocThio 50 u 100 M) — o 1 mi;
8. CTekngaHHas majgoyka;

9. Cynbdar aukens 7-oanbiit (NiSO4x7H,0);

10. Tecr-cucrema «Hukenb-TecTy;

11. ®unbTpbl OyMaxkHbie 00e3305iIeHHbIe «CHUHSS JIEHTaY;

12. Hunusap mepHsbiii Ha S0 Mt

13. Yamka Ilerpu — 4 wr;

14. [llImarens (JToxkeUKa);

15. Smuk nst pacaasl iactMaccoBbiid, 40x20%8 ¢cM (OpUEHTUPOBOYHO);

16. Becbl yueOHBIE C pa3HOBECAMU;

17. TecT-komiaeKkT « Hukemny;

18. [lIka¢ cymmnbHBIN, obecneunBarommii Temmneparypy 105°C.

Yka3anus no TexHuke 0e30MaCHOCTH
Hcnone3yemble TpHU BBIMOJIHEHUHM AaHAJINW3a PAcTBOPBI, PEaKTHUB, MOCyAa W JPYyTUe
COCTaBHBIC YACTH KOMILJIEKTA JTOJKHBI OBITh TTPEABAPUTEIHHO OCMOTPEHBI.

[Ipu ocMoOTpe MPOBEPSIOT:

1. LlemoCTHOCTD U TEPMETUYHOCTh YIIAKOBKH PaCTBOPOB, PEAKTHUBOB;

2. OTcyTcTBHE MOBPEKACHUN MEPHON TOCYAbI, MPOOUPOK, KOHTPOIBHBIX LIKAT U T.I1.;

3. CooTBeTCTBHE BBIOPAHHOIO JJIsl MCIOJb30BAaHUS PEAKTHBa (pacTBOpA) WM MOCYIbI
TpeOOBaHUSM METOJIMKM aHalu3a, T.C. HAJIMYMe XOPOIIO M OJHO3HAYHO YUTAEMOMN STHKETKH,
METOK Ha MEPHOMU MOCYA€E U T.II.

[Tocrne mpoBeneHus aHaiau3a MEpHBbIE CKISHKM M THUIETKU CJEIyeT MPOMBITH YUCTOU
BOJIOM, CKJISTHKUA C pacTBOpaMU HEOOXOIUMO T'€PMETUYHO 3aKPBITh U YJIOXKUTh B MECTa ISl UX
XpaHeHusl.

Bxonsmme B coCTaB KOMITICKTa PEAKTHUBBI TEPMETHYHO YIAKOBAHBI BO (DIIAaKOHBI M HE
MPEJICTABIISIIOT OMACHOCTH TPU XpaHEHHH. XOTb KOMIUIEKT HE COJEPXKUT SIOBUTBHIX H
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CHJIHOJICHCTBYIOIIMX BEIECTB, MPU padoTe ¢ KOMILJIEKTOM HEOOXOJIUMO PYKOBOJICTBOBATHCS
OCHOBHBIMM TpaBUJaMH O€30MaCHOCTH, MPEAYCMOTPEHHBIMU [UIsi pabOT B XMMHUYECKOU
naboparopuu. B gactHocTH, Tipu paboTe B TaOOpaTOpPHH HE JOMYCTHMO:

1. [Tonajianue XUMHUKATOB U PaCTBOPOB Ha CIU3UCThIE 000JIOUKH, KOXKY, OJIEKIY;

2. Ilpunstre nuiy (MUThA);

3. Brpixanue Bo3ayxa ¥ XUMUKATOB, OCOOEHHO MMEIOIIMX PE3KUil 3amax U HaXOJAIIUXCS B
MEJTKOKPHUCTATITNIECKOM COCTOSIHUU (00Pa3yIOMIUX MbLUTb);

4. Ilpm pabore CcO CTEKISHHBIMU H3JEIUAMHU U TOCYAOH HEOOXOAMMO CcoOII0AaTh
OCTOPOXHOCTh BO M30€kKaHue TIOPE30B.

[Ipy mnpoBeaeHMH SKCIEPUMEHTOB 10 MOJIEIMPOBAHUIO  3arpsi3HEHUM  Bo3dyxa
MPEeyCMOTPEHO HCIOIB30BaHUE KOHIICHTPUPOBAHHBIX U pa30aBICHHBIX KHCIOT — CEPHOM,
COJITHOM, a30THOW, MypaBbMHOH. [Ipyn momagaHuM KHUCIOT Ha KOXY HEO0OXOJuMO OBICTPO
MPOMOKHYTh PAacTBOpP JIOOBIM TaMIOHOM (cai(eTKOoW, BETOLIBI0 MU T.N.), MECTO IOMaJaHUS
OOUITEHO TIPOMBITH CTPYEH BOJIBI U BEIMBITH C MBIJIOM.

OcoOeHHO omacHbl KUCIOTHI MPH MOMaJAaHuU B IIa3a. B 3ToMm cimydae rima3za HE0OXOIUMO
HEMEJIEHHO 0OMIIBHO MIPOMBITH HE CUJIBHOM cTpyeit BOJIbI, 3aTeM
2%-~-HBIM BOJIHBIM PACTBOPOM COJIBI M CPOYHO OOPATUTHCS K BPAUy-CIICIIUAIUCTY.

Conp HuKeNns MNpU TNOMAJAaHUM B OpPraHU3M 4YellOBEKa TMPEACTaBIsSeT MOBBILICHHYIO
OIMAacCHOCTh U TpebyeT 0coboro odpalieHus, a UMEHHO: XPaHEHHUs B CIEIMAIbHOM MECTe, yueTa
IIPHU Pacxo/10BaHUU.

3ananus

B cBsI3M ¢ OTHOCUTENBHOM CIOKHOCTBIO JAHHOW paboOThI, HIKE MOAPOOHEEe MPUBOIUTCS
OO TOPSIIOK €€ BBIMOJHEHHUS, TMOCIE HYero H3JI0KEH MOPSAIOK BBIMOTHEHUS OCHOBHBIX
orepariyii, KOTopble MPOBOISATCS C MOYBOM HECKOJBKO Pa3 B X0J1€ IKCIIEPUMEHTA.

JlJis BBITIONIHEHUS JTaHHOW PabOThl HEOOXOIUMO 3a0TarOBPEMEHHO BBIPACTUTH 3EIIEHBIC
pacTeHus Ha MOYBOrpyHTE. [l 3TOro MpopanMBalOT CEMEHa, BHICAKMBAIOT MPOPOCIINE CEMEHa
B TIOYBOTPYHT MU, CO3/1aBas HEOOXOIMMBIC YCIOBUS Ui MPOPACTaHUS 3€JIEHOM MacCChI
(TeTUIMYHBIC 3HAYCHUS TEMIIEPATYPhl U OTHOCUTEIIBHON BIQKHOCTH, 00S3aTEeIbHBIE PETYIISIPHBINA
MOJIMB ¥ OPOILIEHKE), BBIPAIIMBAIOT PACTEHHS BBICOTOM HE MeHee 5-7 cM.

HeoOxonumo Takxke 3a0i1aroBpeMeHHO MPUroToBUTH pacTBop NiSO,; ¢ KOHIEHTpauei
Ni**, TpeOyemoii I peanu3anuy MeToia MoJeupoBanus (B quamnasode ot 250 g0 5000 mr/i, B
3aBHCHMOCTH OT MCIIOJIb3yEMOI'0 METO/Ia aHaIu3a), 10 CJIEAYIOIEeNH METOJUKE:

IIpurorosieHue pacreopa cyjbhara HUKeJIA

B3Bemennyto Ha Becax HaBecky (m, 2) Hukens (II) cynsdara 7-sogroro (NiSO4x7H,0) u3
coctaBa Habopa ¢ TouyHocThio +0,01 T moOMemalT B MepHYH Koi0y, pacTBOPSIOT B
JTUCTUJUTMPOBAHHON BOJIC u JOBOJISIT o0BpeM pacTBopa hi (0]

1000 M1 TUCTUILTUPOBAHHOM BOIOH.

BenuunHa HaBeckH ycTaHaBiIMBaeTcs 3a0JaroBPEMEHHO B XOJie MPOOHOr0 dKCIEpUMEHTA
U 3aBUCUT OT COPOILIMOHHBIX CBOWCTB HCIONB3yeMOro oOpasiia MOYBBl U UyBCTBUTEIBHOCTH
BBIOPAHHOTO METOJIa aHAJIHU3A.

3HaueHusT HaBECKU (m, 2) COJNM HUKENs JUIsl MONy4YeHHs TpeOyemMol YCTaHOBJICHHOM
KOHIICHTpaIuu HuKels B pactBope comnu (Cyi, me/n), mpuBeaeHs! B Tadbmwuie 11.

Tabnuma 11. 3naueHns HaBecku (m, 2) COIM HUKEIs

Cri, M2/ 250 500 1000 2500 5000

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

[Tpumeuyanne. OpHEHTHPOBOYHBIC 3HAUCHHS KOHIICHTPAIIMH PAcTBOpA COJNM HUKEIS: MpH
TECTOBOM aHaJM3€ C MPUMEHEHUEM TeCT-CUCTeMbI — S000MTI/J1, TpH KOJTMYECTBEHHOM aHAaJHN3€e C
NpUMEHEHHEM TecT-KoMIuiekTa «Hukenp» mubo anamormyHo# snabopaTopHoit Metonuku — 500
MT/I1.

Cpox roJHOCTH pacTBOpa HUKEIS COCTABIsIET 1 ToxI.

Tpebyemast i BHECEHHST B TOYBY KOHIIGHTPAIlUSl HUKENS YCTaHABIMBAETCS
3a0J1aroBpeMEHHO B X0/1€ TIPOOHOTO IKCIIEPHMEHTA.

24




Ha nepBoMm 3Tame paboTaioT C MOYBO, B KOTOPOIl BMOCIEACTBUU OyAyT BBIPAILMBATHCS
pactenus ((poHoBBIH ypoBeHb). OTOMparOT HpoObI MOYBHI, MPOBOJAAT YCpEeOHEHHE Mpod; u3
yCpenHEHHON MpoObl MNPUTOTABIMBAIOT BBHITSHKKY U €€  aHATU3UPYIOT, T.6. MPOBOIAT
OTpe/ieNieHNe COJIep’KaHusl B HEMl MeTaula ¢ MOMOIIbI0 TecT-cucTeMbl «Hukenmp-tect» wnm
MHOrOo, 00JIee TOUHOTO, cpeicTBa. TakuM 00pazoM nonyyaercs npoda Nel.

[Tpumeuanue. [l Oonblieli TOYHOCTH MPH BBIMOJIHEHUH JAHHOTO U MOCHEAYIOLIUX
OIIpEIEIICHUI COJIEp)KaHUsl HMKENS B IOYBE PEKOMEHIYETCS IOJIb30BAThCS TECT-KOMILJIEKTOM
«Hukenb» uim UCoab30BaTh OoJiee CI0XKHbBIE JJA0OpATOPHBIE METOUKN XUMHUYECKOTO aHan3a.

Ha BTOpOoM »Tare BBINOJHSIOT aHAJOTHYHBIE PabOThl, HO pabOTalOT C MOYBOM, IIe yiKe
BBIPAILICHBl PAcTEHUsl BBICOTOM He MeHee 5-7 cMm. llpu 3TOM B NOYBY € BBIpAICHHBIMHU
pacTeHHMH pAaBHOMEPHO BHOCSAT METOJOM TMOJMBA PACTBOP MOJENBHOIO 3arpsi3HEHUs,
MIPUTOTOBJICHHBIN U3 UMEIOIIelicsi B Habope coJii HUKels (MIPUTOTOBJIEHUE pacTBOpa MPUBEIEHO
BBIIIIC).

JloGaBieHue pacTBOopa MOJENBHOIO 3arps3HEHHs] MPOBOJAAT 1O COCTOSHHUS MOJHOTO
CMayMBaHMA BCEH MaccChl MOYBHI B SIIMKE, HO 0€3 MOSBICHHS W3JIHIITHET0 pacTBOpa Ha MOJIOHE.

KonuenTpanust npuroraBinBaeMoro MOJEIbHOTO 3arpsi3HEHUs] — pacTBOPA COJIM HUKENS —
yCTaHaBIIMBAeTCd 3a0arOBpEeMEHHO B XOA€ NPOOHOro HSKCIEpUMEHTa W  3aBHCUT OT
COpPOLIMOHHBIX CBOWMCTB HCHOJB3YEMOro o0Opaslia MOYBbl M YYBCTBUTEIHLHOCTH BBIOPAaHHOIO
MeToja aHanu3a. OpUEHTUPOBOYHBIE 3HAYEHMs KOHLIEHTPALMKM PAcTBOpAa COJIM HUKENA: IpPH
TECTOBOM aHaJIM3€ C MpUMEHeHueM TecT-cucteMbl — 5000 Mr/i1, Mpu KOJIMYECTBEHHOM aHAJIN3e C
pUMEHEeHHeM TecT-KomIuiekTa «Hukenb» nubo ananorndHoit adoparopHoit Metoguku — 500
MI/I1.

[Tpu BBIMONHEHUH PAaOOTHI MOJENBHBIE PACTBOPHI COJIM HUKEJS IOCIE MPUTOTOBICHUS
MOXKET aHAJIU3HPOBATHCS C MPUMEHEHHEM TecT-cucTeMbl «HuKenb-TecT» Wi HHOro, Oosee
TOYHOTO, CpeACTBa KOHTpOJs (Hampumep, TecT-KoMiulekTa «Hukensy). llenbto anHanmsa
MOJIEILHOTO pacTBOpa SBJIAETCS OCBOCHHME BBIOPDAHHOTO MeETOJla U CPEACTBA OLIEHKU
KOHIIEHTPAllMN JaHHOTO 3arps3HeHus. [Ipu 3TOM MoJyKoIMYecTBEHHO (MO0 KOJIMYECTBEHHO, B
3aBHCHUMOCTH OT TPHUMEHSEMBIX CPEJICTB KOHTPOJIS) ONpeAeseTcs KOHIEHTpAaIUsl HHUKENs B
MOJIETLHOM PacTBOPE.

KonnuecTBo BHOCHMOTO pacTBOpa yCTaHaBJIMBAeTCs MpEABApPUTEIbHBIM TECTOM NMPOOHOM
MOYBEHHOH BBITSHKKM TakUM 0Opa3oM, 4TOOBI KOHIIEHTPALUS HHUKENsS B BBITSDKKE COCTaBIIsIa
nopsaka 100 wmr/n (opuentupoBouHo). Ilpu sTomM ukcupyercs (3amuceiBaercs) 00beM
pacTBopa, U3pacX0JOBAHHOTO Ha MOJIMB, U €r0 KOHIIEHTpaIusl.

Ha »ToM »Tane Takke BBIIOJIHSIOT OTOOp M yCpeAHEHUE MPOObI, MPUTOTOBICHHS BOJIHOM
BBITSDKKY M €€ aHaJIM3, [oJyyasi, TAKUM 00pa3zoM, mpody Ne2 (UCXOAHBIN ypOBEHb).

Ha Tperbem 3Tamne onpeensioT coiep)kaHue HUKES B BOJHOW BBITSDKKE M MOYBE Yepes
orpenesIEHHBIE TPOMEKYTKH BpEMEHM (Hampumep, €XeHeAeTIbHO), Moilyydasi, TaKuM o0pazom,
HECKOJIbKO P00 (NeNe3-5 mum 0oJiee), XapakTepU3yIOIMX YCBOECHUE HUKEINSI PAaCTEHHUSIMH BO
BpPEMEHH (JUHAMUKY YCBOCHUS).

[lo pesynbraTam BceX MPOBEIEHHBIX OSKCIEPUMEHTOB JlaHHBIC, IIOJyYEHHBIE IIPH
OIpE/ICICHNH KOHLIEHTpAIlMM HUKEJIs B IOYBE BO BpeMeHH, (HUKcHpyioT B Tabmuue. Ilo
OKOHYaHHUH SKCIIEPUMEHTOB MPOBOASAT MOCTPOCHUE IpadrKa 3aBUCUMOCTH COJEPKAHUS HHUKEIS
B [IOYBE OT BPEMEHH, XapaKTEPU3YIOLIEH TNHAMUKY MPOLIECCa YCBOCHUSI.

JlonoiHUTeIbHbIE PeKOMEeHIAHT

1. ITpomoIKHUTENBHOCTh HKCHEpUMEHTa (KOJMUYECTBO OTOMpaeMbIX MOpO MOXKET OBITh
yBeJIMYEHa JJIsl MOJy4deHHUsl Oosiee MpelCTaBUTENbHBIX JAHHBIX O MPOLECCe YCBOSHUS HUKEIS
pacTEeHUsIMN).

2. [Ipy BO3MOXHOCTH OIpEAETCHHUs] COAEpX aHHs HUKeNss B IIOYBE HECKOJIbKHUMHU
METOAaMHU (TECT-CUCTEMOM, TeCT-KOMIUIEKTOM, JabopaTOpHOM METOJUKOW) MOTyT OBITh
MOJTy4YeHbl 3HAUEHHUS COJEP)KaHWS HUKEIS B INOYBE ATHMHM METOJAaMHU Ul COMOCTaBJICHUS
TOYHOCTH pe3yJbTaTOB U 000CHOBaHMS BHIBOJIOB.

25



3. JlanHas paboTa MOKET OBITh BBIIIOJIHEHA TAKXKE HA PA3IMYHBIX OBOIIHBIX KYJIbTypax —
KaK JINCTOBBIX. Tak U KOpHEBBIX. BaxkHO, 4TOOBI 7151 IKCIEPUMEHTOB ObUIH BHIOPAHBI KYJIBTYPHI,
pactyme ObICTpO M Jarouire OOJbIION MpuBec Macchl. TakuM 00pa3oM MOXKHO BBITOJIHUTH
L[eJI0€ HCCIIEJIOBAaHME TIPOILIecCa YCBOCHHUS TSKENBIX METaNIOB U3 TOYBBI Pa3IMYHBIMU
OBOIIHBIMU KYJIBTYpamMH, NpU4YE€M B KadyecTBE (aKTOPOB YCBOCHHS MOTYT OBITh BBIOpaHbI
YCIIOBUS TPOU3PACTAHMSI, TUIIBI IOYB U T.I. Taxke MOXKeT ObITh MPOBEJIEHO SKCIIEPUMEHTAILHOE
HCCIJIEIOBaHKE MIPOLIECCa HAKOIUIEHUE METAJUIA Pa3IMUYHBIMU YacTSIMU PACTEHMSL.

BoinoJsiHsiemble onepanumn

BeinonHeHne JaHHBIX Omepanuil MpPOBOAAT C IOYBOM HECKOJIBKO pa3 B  XOJE
SKCIIEPUMEHTA: II0CJIe BHECEHUS B HEE MOJEIBHOTO 3arpsi3HEHUS COJIbI0 HHKENs Iepes
BBIpAIlMBAaHUEM OBOIIHBIX KYJBTYp (B OTCYTCTBUM 3€JIEHBIX PACTEHUH), a TaKXXe C MOYBOM, Ha
KOTOPOM y>Ke BBIpAILEHbI 3eJIEHBIE PACTEHUSI.

A. OT00p ¥ MOAroTOBKA NPOO MOYBHI

1. U3 HeckoNbKUX TOYEK J1TaOOPATOPHOM YCTAaHOBKM C OJUHAKOBOW TIyOMHBI IIIATEIEM
otOepute mpoOsI mouBsl B kKonudecTBe He MeHee 100 r (opuenTupoBouHno 0,1-0,2 m). [IpoBenute
ycpenHenne (0O0bennHeHrne) oOpaslioB, OTOOPAHHBIX W3 HECKOJBKHX MECT, IS TOJyYSHUS
MPEJICTaBUTENILHON PaOOTHI.

2. Ycpennénnyto mpo0y nomectute B yauiky Iletpu, 3amonnuB e€ Ha 2 BeicoThI (PucyHoK
13), u BeICyImIMBaiiTE B CyHmIMIbHOM HKady rnpu Temieparype 105°C no moctossHHON Macchl (He
MEHEe 2 9acoB).

Bricymiennyto mpoOy XpaHuTe B 3aKpbITOM yamke IleTpu nian B MaTepyaToM MEIIOUKe.

[Ipumeuanmue.

1. BricymmBaHue MOYBEHHOro 0oOpaslia BBINOJHSAETCA 3a0J1arOBpeMEHHO, HAaKaHYHE IS
3aHATUN 1100 Ha MPebIAYIIEM 3aHITHH.

2. BricymmMBaHuEe MOYBEHHOTO 0OO0paslia MpH OTCYTCTBUU CYIIMJIBHOTO IIKada MOXKHO
MIPOBOANTH B KOMHATHBIX YCJIOBUSX, IOMECTHB OTKPHITYIO 4amky Iletpu ¢ obpasuom B Témioe
MecTO Ha | cyTku.

1cm

IA
Pucynox 13. Yamka Iletpu ¢ oToGpanHO# nmpobdoi

b. IlpuroroB/jieHUe NOYBEHHON BBHITHAKKH

1. B3BechTe Ha Becax yucThii ctakaH Ha 100 mu. B crakan moMecTUTe BBICYIICHHYIO
MOYBY Ha 1-3 BBICOTHI M CHOBA B3BECHTE €r0, ONPEJICTUB MACCy MOUBBI B IPaMMaXx.

2. C noMoI1p0 HUIuHApa A00aBbTe K NOYBE AUCTUUIMPOBAHHYIO BOJY B KOJHYECTBE 5 MII
BOJIbI HAa KQXK/IbII TPAMM IOYBBI.

3. IlepememmBaiTe COAEPKUMOE CTAKaHA B T€YEHHE 3-5 MUH. C IOMOIIbIO CTEKISHHOMN
MAaJOYKH.

4. OrdunbTpyiiTe comepXKUMOe CTakaHa uyepe3 OyMakHbI (QUIbTp, coOupas TOTOBYIO
BBITSDKKY B HWOKHUHM cTakad Ha 100 M, Kak moka3zaHo Ha pucyHke 14. OOpature BHUMaHueE Ha €&
BHEUIHUH BUJ (IIBET, MyTHOCTb). BhITSkKa 0MKHA OBITH OTHOPOAHOM U HE JIOJDKHA CONEPXKATh
YaCTHI] TTOYBBI.

[Tpumeuanue. [lepBble HECKOIBKO MILTWIUTPOB (DUIbTpaTa HEOOXOAUMO OTOPOCHUTH, T.K.
OHHU COOMPAIOT 3arpsA3HEHus ¢ PUIbTpa.
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Pucynoxk 14. ®unpTpanus n04BEHHOW BBITSKKH

BrITsbKKa 10JDKHA OBITH IPOAHAIM3UPOBAHA B TOT K€ JICHb.

Conmep:xaHue HHKeNs B TOJYUYEHHOW BBITSKKE OMNpENENsieTcs C NPUMEHEHHEM TecT-
cucrteMsl «Hukenp-TecT».

BbinosiHeHHe TeCTHPOBAHUS NMOYBEHHOW BBITSKKH C NPUMEHEHHEM TeCT-CHCTeMbl
«Hmukeab-Tect» (Pucynok 15)

1. OTpexbTe HOXHULAMHU OT HWHIMKATOPHOM MOJOCKM pabouMii yyacTOK pa3MepoM He
MeHee 5X5 MM.

[Ipumeuanue. BHUMATENbHO H3y4HMTE TMOPSIOK MPOBENEHUS TECTHPOBAHUS Ha OOJIOXKKE
TECT-CUCTEMBI!

2. He cHuMas noiauMepHOTro MOKPBITHS, 32KMHUTE KYyCOUEK MOJOCKH MUHIIETOM U OIyCTHUTE
€ro B pacTBOp (BBITSDKKY). Bblep:kute Kycouek mosocku B pactBope 5-10 cek.

3. Yepes 3 MHH. CpaBHUTE OKPACKY KYyCOUYKa MOJIOCKHM C OKPACKOW KOHTPOJBHOMW IIKAJIbI
I[BETHBIX 00pa3IOB Ha JTHKETKE TecTa, BhIOpaB oOpasel, Ommkallnii MO WHTEHCUBHOCTH M
XapakTepy OKpackh TECTUPYeMOro Kycouka (Mpu  MPOMEXKYTOYHON  OKpacke —
COOTBETCTBYIOIIMM HMHTEpBaj KOHLEHTpauui). Onpenenure OpUEHTHPOBOUHYIO BEIUUYUHY
KOHIEHTPAIUU HUKEJIS B paCTBOPE (BOJHON BBITSIKKE).

K(]Il'l‘pﬂ.]ll-llll“ LKA —l
I Kommewrpamax xaraonos Ni (2+), mr/n 0 | 10| 100
"‘r' Oxpacxa paGoero yoacToa

Pucynok 15. BeinonHeHre TeCTUpOBaHUS TOYBEHHOM BBITSKKU C IPUMEHEHUEM TECT-
cucremsl «Hukenb-Tect»
4. PaccunTaiiTe copep’kaHWe HHKeNIs B IpodOe moyBeHHOro pactBopa Cyiz B MI/I IO

dbopmyne (4):
CB i v

ICH Ni — T: (‘U

rie: CB Ni — KOHIICHTPAIIUsS HOHOB HUKEJIS B BOJHON BBITSKKE, MT/JT,

V — 00BbEM BBITSIKKH, MII;
m — Macca o0pasiia, T.

Conep:xxaHue oT4yeTa
1. OmnpenesieHne coaep:KaHUsl HHKeJsi B NMOYBEHHOIH BBITSKKe W (pUKCHpoBaHMe
pe3yJIbTaToB
[Tonmyuennbie nannbie 3adukcupyiite B Tabnume 12 mo cnexyromeit popme:
Tabnuma 12. Pe3yapTaTsl SKCIepUMEHTa

O0BEM pacTBOpa MOACIBHOTO 3aTrPS3HEHUS MJT
KosnyectBo Ni*, BHECEHHOTO B II0YBY C PACTBOPOM me

Ne [Tponomxu Macca npoOsl 10uBBI, & Konuenrpanus KoHuentpanus
1poObl | TEIBHOCTS, Ni** B BogHOM Ni** B npoGe

27




JTHU BBITSDKKE, M2/l IOYBBI, M2/Ke

N[N~

HpI/I BO3MOHOCTH ONPECACIICHUA COACPKAHNA HUKEIIA B IMOYBE HECKOJIBKUMHU METOJAMU

MOJTyYNUTe 3HAYCHUS Crr i STUMH METONAMH IS JAJbHEHIIEro COMOCTABIEHUS TOYHOCTH
pe3yabTaTOB M OOOCHOBAHUS BHIBOJIOB.

2. ITocTpoenue rpaguka 3aBUCMMOCTH COJAeP KAHNSI HUKeJIsI B IOYBE OT BpeMeHHU

[To nanHBIM Tabauubl 12 moctpoiite rpaduyeckyro 3aBUCUMOCTh KOHIICHTPAIIUU HUKENS B
I0YBe (CH Ni) OoT BpeMeHHU (T, THH), OTKJIAJbIBasi IO OCH a0CIUCC BpeMs, a IO OCH OpAHHAT —

KOHIICHTpAaInio HUKeNs B mouse (Pucynok 16).
A

(‘]]‘\“. MIYKL

T, Alu

Pucynok 16. I'paduk 3aBHCUMOCTH KOHLIEHTPAIIMH HUKEJS B IOYBE OT BPEMEHU

Cnenaiite BBIBOJI O CIHOCOOHOCTH OBOIIHBIX KYJBTYP yCBauWBaTh TSDKEIBIC METAUIBI W3
IIOYBHEI.

[Ipy HanuMuMKM MAHHBIX, TOJYYCHHBIX MyTEM U3MEPEHHUI Pa3HBIMH CPEIICTBAMH, CAEJIalTe
BBIBOJ] O CPAaBHHUTEIBHOIM TOUHOCTH MOJIYYEHHBIX JAHHBIX B 000UX citydasx. BeiBog obocHyliTe.

KonTpoabHbie BOIPOChI

KaKOBLI HUCTOYHHUKU 3arpsA3HCHUA IIOYBBI THKEITBIMUA MeTaJIJIaMI/I?
B yeM 3akarodaeTcss TOKCMYECKOE BO3JICUCTBHE TSHKEIBIX METAIIJIOB HA YEI0BEKa?
Yro Takoe I1JIKp?
Kakossl 3nauenus [1IKn 1ms pTyTH, XpoMa u cBUHLA?

=

Cnncok JurepaTtypbl, peKOMeHAyeMbli K HCI0JIb30BAHUIO 110 JAHHOH Teme
OcHoBHasi JuTepaTypa:

1. Kopobxkun, B. M. Okomnorus : [yaeonuk] mis By30B / B. . Kopobxkun, JI. B. [lepenenbckuid. -
13-e m3a. - PocroB v/]] : ®enukc, 2004. - 602 c. - (Bricmiee o6pazoBanue). - bubmuorp.: c. 602.
2. Opnos JI.C. Dxonorust u oxpaHa 6mochepsl mpu XUMAYECKOM 3arpsi3HCHUH: Y4eOHOe

nocobue s By30B/ JI.K.CanouukoBa,l.H.JIozanoBcKas. - 2-e, mepepad. u morm. - M.:Beic.
mkoya,2002. - 334 c.: mi. - 320-322

Jlono/IHMTe IbHAS JIUTepaTypa:

1 CrenanoBckux, A. C. O6mas sxonorus : yueOHuK ais By30B / A. C. CrenanoBckux. — M. :
IOHUTU-IAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3uK0-XxMMHUYECKHE OCHOBBI HHKEHEPHOM HKOJIOTHHU :yueOHoe rnocooue /
W. I'. BpatunkoBa. — M. : Poccuiickuii yHUBEpCcUTET OpyKOBI HapooB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

Humepnem-pecypcoi:
1 http://window.edu.ru/ — eauHOE OKHO OCTYIa K 00pa30oBaTeIbHBIM pecypcam
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2 http://biblioclub.ru/ — 3bC «YHuBepcurteTckas OHOIHMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37€KTPOHHBIN KaTaJIOT aCCOLMALIUU SJIEKTPOHHBIX OUOINOTEK
y4eOHbIX 3aBefieHni 1 oprannzanuiit CKOO

4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHKe

6 http://ecograde.bio.msu.ru — MadopmarmonHnas cuctema «PyHIaMeHTalbHbIE TPOOIEMbI
OLIEHKHU COCTOSTHHSI 9KOCHCTEM M HKOJIOTHUECKOTO HOPMHUPOBAHUS

JlaGopaTropHas padora 4. A1copOUMOHHAS 0YMCTKA NUTHeBOW M CTOYHOI BOAbI

[ens paboTel: M3yueHne aqcopOLIMOHHOTO METO/1a OUUCTKU BOJBI.

Teopernyeckast 4acTb

Ancopbuueil Ha3bIBaeTCs MpOIECC MOIVIOMIEHUS PAaCTBOPEHHBIX BEIECTB M3 PacTBOPOB
(MUTBEBBIX M CTOYHBIX BOJ) MOTJOTUTEISIMH — ajcOpOeHTamMu. SIBieHue ancopOLuu CBSI3aHO C
HAJIMYUEM CUJI MPUTSHKEHUS MEXIY MOJIEKyJIaMU aJcopOeHTa U IMOTJIOIAeMOro BEIIecTBa —
azcopOTuBa.

OCHOBHBIMU XapaKTEepUCTUKAMM Ipoliecca afcopOLuu SBISAIOTCA W30UpaTeIbHOCTh U
obpatuMocTb. [Ipu ornpeneneHHbIX YCIOBUSAX BO3MOXKHO BBIJEJIEHHE MOTJIOLUICHHOTO BEIIECTBa
u3 ajgcopbenrta. Takoi mporiecc Ha3bIBaeTCA eCOpOIMe, a M0 OTHONIEHUIO K aJCOpPOCHTY —
perenepanmen ero.

AncopOunio MPUMEHSIOT AJIS OYUCTKU MUTHEBOW BOABI, ITyOOKOW OYMCTKH CTOYHBIX BOJI
OT pAcCTBOPEHHBIX OPraHMYECKHX BEIIECTB M Ta30B, apOMATHMYECKHMX HHUTPOCOCIHHEHU,
KpacuTesel, MOBEpXHOCTHO-aKTUBHBIX BEIIECTB U Jp.

OcobenHo 3¢dekTuBHA ancopOIUsl MPU OYKMCTKE CTOYHBIX BOJ, W3BJICUCHHH W3 HHUX
LIEHHBIX PACTBOPEHHBIX BEIIECTB U MOBTOPHOM HCIOJIb30BAaHUN OYHUILIEHHOW CTOUYHOI BOJIBI.

B kadecTBe COpOEHTOB HCHOJB3YIOT PA3IUYHBIE MPUPOAHBIE U CHUHTETUYECKHE TBEPIbIE
MOPUCThIE MaTepHalibl: aKTUBUPOBAHHBIE VTN PA3IMYHBIX MAapOK, CHIIMKATENH, 1LIE0JIUTHI, TOP(,
TJIMHBI, & TAK)KE HEKOTOPBIE OTXO/IbI IIPOU3BOICTBA — IITAKH, 30JTy, OTHIKH, KOPY ¥ JIUTHHUH.

Haubonee yHuBepcaabHbIMU U3 aJICOPOCHTOB SBJISIOTCS aKTUBUPOBAHHBIE YIIIH, CHIPHEM
I KOTOPBIX SIBJSIFOTCS YTOJlb, APEBECHHA, KOCTH >KUBOTHBIX, OTXO/bI IIEJUTIOJI03HO-0yMaXKHOH,
MUIIEBOH W JPYyTUX OTpaciied MPOMBINUICHHOCTH. YJelbHas TOBEPXHOCTh COPOCHTOB
cocrauster or 20 go 2000  wm*r, pasmep mop or 0,002 g0
2,0 MKM.

AZNCOpOEHTBI XapaKTEePHU3YIOTCS MOTJIOTHTENBHON MM aJCOPOLMOHHON CIIOCOOHOCTHIO,
KOTOpasi onpeensieTcs] KOJIMYeCTBOM MOTJIOMEHHOTO aIcOpOTUBA B €IMHUIIE MacChl WM 00beMa
ancopbenta (I/kr wmM  Kr/M°).  MakcUMajabHO BO3MOXHAs IPH  JaHHBIX  yCIOBHSAX
MOTJIOTUTENIbHASL CTIOCOOHOCTH a/1cOpOeHTa Ha3bIBAETCS PABHOBECHOM CTaTUYECKOW EMKOCTBIO.

3aBUCUMOCTh MEXKJy PABHOBECHBIMHM KOHLEHTpAIMSAMU IOTJIOUIEHHOTO BEIIEeCTBA B
TBEPIOH ¥ )KUIKOU (pazax ONMUCHIBACTCS U30TEPMaMHU aICOPOIIUH.

CkopocTh Tmporecca aacopOIMK 3aBUCUT OT KOHIEHTPALWU, TMPUPOABI U CTPYKTYpPHI
pPacTBOPEHHBIX BEILIECTB, TEMIIEPATYPhl BOJbI, BI/1a U CBOMCTB aJICOPOCHTOB.

[Tporecc ancopOuMu CKIaaBIBACTCS U3 TPEX CTAAUM:

ellepeHOCa BEIIEeCTBA W3 CTOYHOM BOABI K IOBEPXHOCTU aJcopOeHTa (BHEIIHSSA
b dysns);

¢ mudy3un BemecTBa BHYTpHU afcopOeHTa (BHyTpeHHsst 1uddy3us);

® a7IcCOpOIIMH U3 TOBEPXHOCTH T10D.

[Tocnennsiss cramuMs MNPOXOIUT oOuyeHb ObicTpo. I[losTomy nuMmuTHpYOmIEH CcTaauen
nporecca 00bIYHO sBJIsIETCS JINOO mepBasi, 1100 BTOpask CTalusl.
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[Tporiecc  ancopOIMOHHONM OYMCTKM CTOYHOM BOJBI OCYILECTBIISIIOT B  almapaTax
MEePUOANYECKOTO HJIM HENpEephIBHOTO JeHCcTBUS. B ammaparax nepuoaudeckoro AercTBUS
CTOYHYIO BOAY (PUIBTPYIOT 4epe3 HEMOJBMXKHBIM CIIOM I'paHyJIMPOBAHHOTO YIJI WU JPYroro
copOeHTa 10 TPOCKOKAa H3BJIeKaeMoro BemecTtBa B (uiabTpaT. Ilocrme storo Quibtparuio
IPEKpaIlaioT, U3 ajgcopdepa CIMBAIOT BOIY, a aJICOPOCHT pereHepupyoT 00paboTKON BOJSTHBIM
apoM, HarpeTblIMM HWHEPTHBIMH Ta3aMHd, OPraHHYEeCKHUMH pacTBOPUTENSMU WM BOJIHBIMH
pacTBOpaMu XUMHUYECKHX PEAr€HTOB.

Brei6op cxembl aicopOLMOHHONW OYHCTKH ONpEAeNseTcss XapaKTepoM IPOU3BOCTBA,
KayeCTBEHHBIM COCTAaBOM CTOYHBIX BOJ, TPeOOBAHUSAMH, NPEABABISEMBIMH K OYHILIECHHBIM
BOJIaM, U HAJIMYKME JPYTHX OUUCTHBIX COOPYKEHUH.

HMoHooOMeHHOM copOruell Has3bIBaeTcs IMpoliecc OOMEHa HOHaMM, HaXOISIIUMHCA B
pacTBope, 1 MOHAMH (PYyHKIIMOHAJIBHBIX TPy TBEPAOH (a3bl — HOHHUTA.

HMoHOoOOMEHHAasi OYMCTKa NPUMEHSETCS Ul M3BJICUEHUS U3 CTOYHBIX BOJ METAJIOB
(uMHKa, Menu, Xpoma, HUKeJls, CBUHLA, PTYTH U JIp.), a TaK)Ke COeIMHEHUN MBbIIbsKa, Gocdopa,
LIMAHUCTBIX COEIMHEHUN W paJUOaKTUBHBIX BellecTB. MeToa MO3BOJIAET PEKyNepUpOBaTh
LIEHHbIE BEIIEeCTBA NPU BBICOKOM CTENEHM OYMCTKUM CTOYHBIX BOJA. OTOT METOJ UIMPOKO
NPUMEHSIeTCs IS YMSTUCHHUs U 00eCcCOMMBaHMS BOJBI B MIPOIiEcCe BOJOMOATOTOBKH U C LIENbIO
MOBTOPHOT'O MCIOJIb30BaHUS.

HMoHooOMeHHBIe COPOSHTHI — HOHUTHI — IPAKTUYECKH HE pacTBOPUMEI B Boje. B kauecTBe
MOHMUTOB UCHOJIB3YIOTCS KaK MPUPOAHBIE, TaK U MOJyYEHHBIE HCKYCCTBEHHBIM ITyTEM BEILIECTBA.

K HeopraHuueckuM NpHUPOJHBIM W CHHTETUYECKMM MOHUTAM OTHOCSATCS ILICOJIMTHI,
MOJIEBbIE IITATHI, CUJIMKATeJIN, THIPOKCHU IBI HEKOTOPBIX METAJIIIOB U JP.

Opranuyeckre NPUPOJHBIE HOHUTBI — JTO TYMHHOBBIE KHCIOTHI II04YB, HO OHH
MIPUMEHSIOTCS] CPABHUTENIBHO MaJIO M3-3a HEOOJIBIION XUMUYECKOW U MEXaHUUECKON MPOYHOCTH,
MaJIoil EMKOCTH.

[Ipy oumMcTKE CTOYHBIX BOJ HauOOJbIIee MPAKTUYECKOE TPUMEHEHHE HAIUIM
OpPraHMYeCKHWEe MCKYCCTBEHHBIE HOHUTBI — CHHTETHMYECKHME HOHOOOMEHHBIE  CMOJBI,
MIPEJICTaBIISIOIINE COO0M BRICOKOMOJIEKYJIIPHBIE COSIUHEHUSI.

VYTaeBoJOpoAHble paJMKaidbl 00pa3yloT MNPOCTPAHCTBEHHBIM Kapkac, Ha3bIBa€MBIH
Matpuueid. Ha matpuiie pukcupoBaHbl HEMOABHKHBIE (PYHKIIMOHAJIbHBIE TPYIIIbI, CBI3aHHbBIE C
IIPOTUBOIOJIOXKHO 3apsyKEHHBIMU IOABM)KHBIMM HOHaMu (mpoTuBOoMOHaMH). I[IpoTHBOMOHBI
MOTYT OOMEHMBATbCS Ha MOHBI C TEM K€ 3apsI0M U3 pacTBOpa (CTOUHOI BOJIBI).

ITo 3Haky 3apsiia OOMEHUBAIOIINXCS MOHOB MOHUTHI JIENAT Ha KaTMOHUTHI U aHUOHUTHI.
KatnoHutsl 0OMEHMBAIOTCS C pacTBOPAMU JIEKTPOJIUTOB MOJIOKUTEIbHBIM HOHAMH, AHUOHUTBI
— OTPHULIATEIbHBIMUA HOHAMH.

BakneimM CBOWCTBOM MOHUTOB SIBJISIETCS UX TOTJIOTUTENBHAS CIIOCOOHOCTH (OOMEHHas
émkocTb). OHa ompenensercs KOJIMYECTBOM TI'PaMM-3KBHUBAJIEHTOB HOHOB, IIOIVIOIIAEMBIX
eIMHULIEH Macchl WM 00bEMa MOHUTA. Pa3nuyaroT MoOJHYI0, CTaTUYECKYI0 M JTHHAMUYECKYIO
00bEMHBIE EMKOCTH.

[TonHass €MKOCTH — 3TO KOJIMYECTBO MOTJIOUIEHHOIO HOHA MPH IOJHOM HACBIIICHUH
€IMHUIIBI 00beMa MITM MacChl HOHUTA.

Cratnueckast €MKOCTb — 3TO O0bEMHAss €MKOCTh MOHUTA NPU PAaBHOBECHM B JAHHBIX
pabouux yCIOBHSX.

Junamuyeckass €MKOCTb — 3TO EMKOCTh MOHMTA JI0 MPOCKOKA MOTJIOLIAeMbIX HOHOB B
¢buibTpar.

HNonuTsl BeITyCKatOT B BUAE nopoiika ¢ pazmepom yactuil 0,04-0,07 MM, 3epeH pazmepom
0,2-2,0 MM, BOJIOKHHCTBIX MaTE€pPUAJIOB, JIUCTOB U IJTUTOK.

[locne wucuepnanust B mporecce OOMEHHOW EMKOCTH HMOHUTa €ro pereHepupyroT,
o0pabatbiBast pacCTBOpPaMH KHUCIIOT, IIEJI0UEH WU COJIeH.

Perenepanust — 3T0 HOHOOOMEHHBIN MpoIlecc, TPOXOIAAIMINUNA B OOpaTHOM HAINpaBICHUU IO
OTHOLICHHUI0O K OCHOBHOMY pabouemy rmpoleccy. PacTBop, MoiydeHHBIH INpH pereHepanu,
Ha3bIBACTCSI SIFOATOM.
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[Tporiecc MOHHOrO OOMEHa, KOTOPBIM BKJIIOYAET Yepeayoluecs CTaAud CcOopOoIMU U
pereHepany HOHUTOB, OCYILIECTBISETCS B almaparax MEepUOAMYECKOr0 WM HENpPepbhIBHOTO
JEUCTBHUS.

B HamopHOM QuIIbTpe nepruouvecKoro JeHCTBHS BbICOTA CII0sl HOHUTA cocTaBiseT 1,5-2,5
M. Perenepaims KaTHOHHUTOB OCYIIECTBIISIETCS MPOMBIBKOM KHCIOTOM MM pacTBOPOM
ITOBAPEHHOM COJIH.

ObopynoBaHue U MaTepuAaJIbI

1. Konba na 50 mu qyist or6opa mpoObl OUUIIICHHOM BOIBI;

2. Tect kommutekTsl: «XKenezo», «Hurpatey, « HUTPpUTBD», K AKTUBHBIHN XJI0P»;

3. Tecr-cucremMsbl: «AKTUBHBIN XJIOp», «Kene3o obmee», «Hutpat-tect», « Hutput-tect;

4. PeakTuBbI AJi IPUTOTOBJICHHSI MOJICIILHBIX PACTBOPOB;

5. OuncTHOE YCTPOMCTBO (BOJOOUYUCTUTENH) THNA — «Pyueék», «AkBadop», «['eitzep» u
T.IL.

Yka3aHus no TexHuke 0e30MaACHOCTH
Hcnonb3yeMble TpH BHITIOTHEHUHM aHalHM3a PACTBOPBI, PEAKTHB, IMOCyda W ApYyTUe
COCTaBHbIE YAaCTH KOMILJIEKTA J0JKHBI OBITh MTPEIBAPUTEILHO OCMOTPEHBI.

IIpu ocMoTpe poOBEPSIOT:

1. [lenocTHOCTh M TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OTcyTCTBHE TOBPEXKACHUN MEPHOM MOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTCTBHE BBIOPAHHOTO JJISi UCIOJb30BAaHUS PEaKTHBa (pacTBOpa) WM MOCYIbI
TpeOOBaHUSM METOJIMKHM aHalu3a, T.C. HAJIMYHE XOPOIIO M OJHO3HAYHO YUTAEMON STHKETKH,
METOK Ha MEpHOM MOCYJE U T.II.

[Tocne mpoBeneHus: aHanW3a MEpHBIE CKISHKM M THUIETKU CJIEIyeT MPOMBITH YUCTON
BOJIOM, CKJISTHKH C PacTBOpaMH HEOOXOIMMO Te€PMETHYHO 3aKPBITh U YJIOXKHTh B MECTa JUIS WX
XpaHeHUsl.

Bxonsmue B cocTaB KOMIUIEKTAa PEaKTHBBI TEPMETHYHO YIMAKOBaHBI BO (UIAKOHBI U HE
MPEJICTABIISIIOT OMACHOCTH TPU XPAaHEHHH. XOTh KOMIUIEKT HE COJEPKUT SIOBUTBIX H
CHJIBHOJICUCTBYIOIINX BEILIECTB, MpU paboTe C KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCA
OCHOBHBIMH TIpaBUJaMH O€30MaCHOCTH, MPEAYCMOTPEHHBIMU JUIsI pabOT B XUMHYECKOU
naboparopuu. B wactHOCTH, pu paboTe B 1a60paTOpUN HE JOIMYCTUMO:

1. Ilonmaganue XUMHUKATOB ¥ paCTBOPOB HA CIIM3UCThIE 00OJIOUYKH, KOXKY, OACHKIY;

2. [IpunsTre nuuM (MUTHA);

3. Brupixanue Bo3ayxa ¥ XUMUKATOB, 0OCOOCHHO MMEIOIINX PE3KUH 3amaxX U HaXOJSIIUXCS B
METKOKPUCTAJUTMYECKOM COCTOSTHUH (00pa3yromux Mblb);

4. Tlpu paboTe €O CTEKISAHHBIMH H3ACTUSAMH W TOCYIOH HEOOXOJUMO COOI0aaTh
OCTOPO’KHOCTh BO H30€kKaHHE OPE30B.

[Ipy npoBeAeHUM  OSKCIEPUMEHTOB IO  MOJICIMPOBAHUIO  3arpsi3HEHMH  BO3AyXa
MPEyCMOTPEHO HCIOJb30BaHUE KOHIEHTPUPOBAHHBIX U pa30aBICHHBIX KHUCIOT — CEPHOMH,
COJISIHOHM, a30THOHM, MypaBbuHOW. [Ipu momagaHUM KHCIOT Ha KOXY HEOOXOIUMO OBICTPO
MPOMOKHYTh PAacTBOp JIOOBIM TaMIIOHOM (cayipeTKO#, BETONIbI0 W T.I.), MECTO TOTaJaHUs
OOMJIBHO TIPOMBITH CTPYEH BOJIBI U BEIMBITH C MBLIOM.

Oco0eHHO omacHbl KUCJIOTHI MPH MONaJaHuU B Ia3a. B aTom cimyuae ria3za He0OX0IUMO

HEMEIJICHHO OOWIBbHO MIPOMBITH HE CUJIBHOU cTpyei BOJIBI, 3aTeM
2%-HBIM BOJIHBIM PACTBOPOM COJIbl M1 CPOYHO OOPATUTHCS K Bpauy-CIEIUAINCTY.
3aganus

JlanHasi paboTa BBIMOJHSAETCS B HECKOJIBKO JTamoB, paboTa IO KOTOPOH MOXKET
MIPOBOJIUTHCS] B COOTBETCTBUHM C MPUHATHIM MPETNO1aBATENEM IIJITAHOM.

1. Ha mepBoM »3Tame mpoBOAMTCS O3HAKOMIJIGHHWE C DKCIUTyaTallued BOJOOUHCTHUTES.
METOJIMKaMU MOJICITHPOBAHUS 3arpsi3HEHUN BOJbI (TIPUTOTOBIICHUE MOJIEIBHBIX 3arpsS3HEHHI), a
TAaKXKEC METOJUKAMHU aHAJIM3a BOJbI C IPUMCHCHUEM TECT-KOMILIICKTOB U TECT-CUCTEM.
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2. Ha BTOopoMm »Tane (Ipu HEOOXOAMMOCTH) MPUTOTABIMBAIOT MOJEIbHBIC 3arps3HEHUS
BOABI B KOHIEHTpALUAX, HEOOXOAMMBIX [UIsl TMPOBEACHUSA aHalHW3a, C MCIOIb30BAaHHEM
UMeroIuXxcs B Habope peakTHBOB MO0 METOAMKE, MPUBEIAEHHON HUXKE.

3. Ha TpetbeM sTane uepe3 BOJAOOUMCTUTEND MPOIYCKAIOT HE3arpsi3HEHHYIO BOJY, MOCIE
Yero ONpeNessoT KOHIEHTPAlUK BBIOPAHHBIX 3arps3HSIONIMX BELIECTB C MPUMEHEHUEM TeCT-
KOMIUIEKTOB U/WJIH T€CT-CUCTEM.

4. Ha 4eTBepTOM 3Tare BBIMOJHAIOT paboThl, aHAJOIMYHO 3Tamy 3, HO C UCHOJIb30BAHUEM
3arpsi3HCHHOM BOJIBI.

5. 3arem npoBoaAT pacuéT 3(pPEeKTUBHOCTH OYHCTKH.

A. JDKcIuryaTauus BOA0OOYHCTUTEJISA

1. B kauecTBe BOJOOYMCTHTENS] PEKOMEHIYETCsS MCIIONb30BaTh HPUOOP IS OYHUCTKH
nuTheBOM BoAbI THMA «I'elizepy. [Ipu nmepBUYHOM HCHOIB30BaHUM NMPUOOpa HajeiTe B KyBIIUH
BOJIOIIPOBOJHYIO BOAY, CIEHTE B PAKOBUHY OYMILIEHHYIO M 3allOJIHUTE KyBUIMH CHOBA BOJOM.
Hanuuue B Bosie yrojibHOM NbUIH HE SIBJSIETCS MPU3HAKOM HEHCIIPAaBHOCTH MpHOOpa.

[Tpu nocnenyromei skcIuTyaTalui npruoopa ciuBaTh BOAy HET HEOOXOJMMOCTH.

2. IlpoBeauTe aHaIM3 Ha COJEp)KAaHUE JKejle3a, HUTPATOB, HUTPUTOB, aKTUBHOT'O XJIOPA B
UCXOAHON BOJE WJIM MPUTOTOBJIEHHOM MOJIEIBHOM PAacTBOPE, UCIOJB3YHTE TECT-KOMIUIEKTHI U
TECT-CUCTEMBI JIJIsl ONIPEIETICHNUS COOTBETCTBYIOIIMX BEIIECTB.

3. Hanelite B KyBIIMH BOJOOYHCTUTEINS 3arpsI3HEHHYIO BOJly WJIM MOJENBHBIN pacTBOP.

4. OtGepute mpoOy umMcTor BOABI B 00BEME 50 MII TOCIIE MPOXOXKICHUSI BOIBI 4Yepe3
¢buIBTp.

5. IIpoBenuTe aHanu3 MOBTOPHO C OUUIIEHHON BOAOM, UCIOIb3Ysl TECT-KOMIUIEKTHI U TECT-
CUCTEMBI JJISl OTIPEIETIEHUS] COOTBETCTBYIOIUX BEILIECTB.

Cxema METOMKH MPOBeAeHUs paboThI Ipe/ICTaBlIeHa Ha pucyHKe 17.

]

L RS & .

Pucynok 17. Cxema MeTOMKH NPOBEEHUS PAOOTHI

b. IlpuroroBJ/ieHne MOIeJILHBIX PACTBOPOB

IIpuroroBjeHne MoaeJIbHOI0 PACTBOPA HUTPAT-HOHOB

MonenbHble pacTBOPHI MPUTOTABINBAIOT U3 HUTPATa KaJHsl.

IIpucomosnenue 0cHOBH020 MOOENbHO20 PACNEOPA HUMPAMA KATUSL.

Copepxumoe ¢uakona (1,6 r) HuTpaTa Kaius KOJUYECTBEHHO IEPEHECUTE B MEPHYIO
émkocth BMectuMocThio 1000 mi, pactBopute B 200-300 MJI IUCTUIUIMPOBAHHOW BOJBI U
JToBeAUTEe 00BEM pacTBOpa IUCTULUIMPOBaHHON Bomoi 10 1000 M. PacTBop XpaHHTE B CKIISTHKE
¢ npunuudoBaHHOW mpoOKoil. KoHIEeHTpamus 1O HUTPAaT-MOHY B OCHOBHOM MOJICIBHOM
pactBope 1000 mr/i.

IIpucomosnenue 06véma (V) paboueco MOO0enbHO20 pAcmeopa HUmMpama Kauus C
3a0anHOU KoHyenmpayueu (c).

OOBEM OCHOBHOTO MOJICIIBHOTO pacTBopa HuUTpara kamus (V3 M) ¢ KOHIICHTpamueu
HutpaT-uoHa 1000 mr/in, HEOOXOMUMBIN JIi MPUTOTOBJICHUS PabOYEro MOJEIBLHOTO PacTBOpa,
paccuuThiBaroT Mo dopmyuie (7):

=LV 7

* 1000’ )
rJie ¢ — KOHIIEHTpaIusi pabouero MoJIeJIbHOTO pacTBOpa B M/,
V' — 06b€M pabouero MOJEIHHOTO pacTBOpa B MII;
1000 — KOHIIEHTpALIKsl HUTPAT-HOHOB B OCHOBHOM MOJIEIIbHOM PacTBOpE, MI/II.
PactBopsl HUTpaT-MOHA TOKHBI OBITH UCIIOIH30BAHBI B JICHH IPUTOTOBIICHHUS.

e
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ITpumep pacuéra
Jlist mpuroTtoBiieHus 1 1 MOAETBHOTO PacTBOpAa HUTpPATa KIS C KOHIEHTpAUEH 5 Mr/i
paccuuThIBacM 3HaueHue V:

L _5-1000
3= 1000 >

CnenoBaTenbHO, HEOOXOIUMO B3ATh 5 MJ OCHOBHOTO MOJIEIBHOTO pacTBOpa HUTpara
Kausi, T[OMECTUTh B €EMKOCTh M  pa30aBUTh JUCTWUIMPOBAHHOW  BOJOM 10
1.

IIpuroroBjenne MoeJIbHOTO PACTBOPA HUTPUT-UOHOB

MonenbHbIe pacTBOPHI MPUTOTABIMBAIOT U3 HUTPUTA HATPUSL.

IIpucomosnenue 0cHo8H020 MOOENbHO20 PACIBEOPA HUMPUMA HAMPUSL.

Conepxxumoe ¢makona (1,5 r) HUTpUTA HATPHUST KOJMUYECTBEHHO MEPEHECUTE B MEPHYIO
€MKOCTh BMECTUMOCTBIO 1 11, pactBopute B 200-300 M AUCTUIUIMPOBAHHOW BOJABI U JOBEIUTE
00BEM pacTBOpa AUCTUUIMPOBAHHOW BomodW a0 1 1. PactBop XxpaHuTe B CKISHKE C
npunuInGoBaHHON MpoOkoi. KoHIeHTpalys 1o HUTPUT-UOHY B OCHOBHOM MOJIETIbHOM PacTBOpE
1000 mr/m.

IIpucomosnenue o06véma (V) paboyeco mo0ervHo20 pacmeopa HUmMpuma HAmMpus C
3a0aHHOU KOHUeHmpayueu (c).

OO0BEM OCHOBHOTO MOJIEIBHOTO pacTBopa HuTputa Hatpus (V, mi) ¢ KOHIEHTparuen
HUTpuT-noHa 1000 Mr/i, HEOOXOIUMBIN Il MIPUTOTOBIIEHHS PabOYero MOAEIHLHOTO PacTBOpA,
paccuuThIBarOT 1o Gopmyie (8):

-V 8

& 1 {] 0 UJ‘ ( j

r7ie ¢ — KOHIIEHTpanus padboyero MOJIEIIbHOTO pacTBOpa B MI/I;

V — 00bEM pabodero MOAENLHOTO PAcTBOPA B MII,

1000 — KOHLIEHTpAIHMSI HUTPUT-HOHOB B OCHOBHOM MOJIEJTHHOM PacTBOpPE, MI/I.

PacTBOpBI HUTPUT-HOHA TOJKHBI OBITH UCTIOJIB30BAHBI B IEHb PUTOTOBJICHUSI.

IIpumep pacuéra

Jlna mpuroTtoBiieHus: 1 1 MOAETHLHOTO PacTBOpa HUTPUTA HATPUS C KOHIEHTparuei 1 mr/n
paccuuTbIBaeM 3HaueHue V:

. ~1-1000
* 1000

CnenoBatenbHO, HEOOXOAMMO B35Th | MJI OCHOBHOTO MOJEIHHOTO pacTBOpa HUTPHUTA
HaTpUs, TIOMECTUTh B EMKOCTh M  pa30aBUTh JUCTWUIMPOBAHHOM BOAOM /10
1 1.

B. KoHTpoJIb conepxaHusi XMMUYECKUX BellecTB

Conep:xanue xeye3a, HUTPATOB, HUITPUTOB, aKTUBHOTO XJIOPA B MCXOJTHOW W OYUIIICHHOMN
BOJIE OIPENENSIOT, HUCIHOIb3ysl TECT-KOMIUIEKTHI M TECT-CUCTEMbl Ha COOTBETCTBYIOLIHE
MIPUMECH.

MeTtoauka npuMeHeHHs] TeCT-KOMILJIEKTOB.

1. Tecr-kommaekT «HuTpaTh»

ITJIK autpaToB (mo NOs"):
® IS TUTHEBOW BOJBI M BOJIBI BOJOEMOB XO3HCTBEHHO-ITUTHEBOTO Ha3HAYCHUS — 45 MI/IT;
e sl BOOEMOB PHIOOXO3MCTBEHHOTO Ha3HaueHus — 40 mr/i (9,1 Mr/n mo asory);
e 1 mOYBEI — 130 MI/KT.

JlumuTHpyrOmMii MoKa3aTelb BPeJHOCTH — CAHUTAPHO-TOKCUKOJIOTHUECKUH.

Memoo onpedenenus

Meton  ompenenenust  Hutpar-uoHoB  (TOCT  1030)  sBisercss  BHU3yallbHO-
KOJIODUMETPUYECKUM U TIO3BOJISIET BBITIOJNIHATh JKCIPECC-aHaINu3 MUTHEBON, HOPMATHUBHO-
OYUIIIEHHOI CTOYHOH, MPUPOIHON U JP. BOJ, a TAK)KE HUTPATOB U HUTPATHOTO a30Ta B MOYBE.

=1mMn
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OmnpeneneHre HUTPAT-UOHOB B KUIKOW MpoOe (BoJe WM MOYBEHHOHN BBITSKKE) OCHOBAHO
Ha OpCABAPUTCIBHOM BOCCTAHOBJICHHU I.[PIHKOBOfI IbUIBI0 HUTPAT-HOHOB OO HUTPUT-HOHOB C
MOCJEIYIOIUM 00pa3oBaHUeM a3oKpacHureis. BoccTaHOBIEeHHE HUTpAT-HOHA A0 HUTPHUT-HOHA
MPOTEKAET B CIIAOOKHCIION cpenie 1o peakiuu (4.6):
/n + NO37 +2H* —>ZIlzJr + NO[‘*‘ Hzo (46)
Jlanee oOpa3oBaBIIMKCA HUTPUT-UOH B CIHAOOKUCION Cpele pearupyer ¢ pPeakTHBOM
I'pucca (cMechio Cynb(paHUIOBOM KUCIOTH U O-Ha(TUIIaMUHA).

Jlnana3oH onpeaesieMbIX KOHIIGHTPAIluil HUTPAT-HOHOB B XHJIKOM npobe coctasiuser ot 0
10 45 mr/n pu 00bEMe pooOsI 6 M. [TpoIOIKUTETFHOCTE BBHITIOJIHEHHSI aHAIN3a — He Oosee 25
MUH.

Ilepeuensv ucnonvbzyemoz2o 0b6opy008anus, NPUHAONEHCHOCMEU, PACMEOPOE U3 COCMABA
mecm-KOMNniexma.

[TuneTka-kanenbHUIIA MOJIMMEpPHas Ha 3 M, poOUpKa TpajayupoBaHHas ¢ MpoOKoi (2
IIT.), CKJISHKa JJs KOJOpUMETpHpoBaHus ¢ MeTkod «10 mm» (2 mrT.), ¢nakoH aus
MIPUTOTOBJICHHS pEaKTUBA HA HUTPAT-UOHBI, IINATENb.

[Topomiok  IIMHKOBOTO  BOCCTAaHOBHUTENS,  pPacTBOpP  O-HAQTHIAMHHA,  PacTBOP
CyJb(haHMIOBON KHCIIOTHI.

KonrtposbHas 1BeToBas mkaiga oopas3nos okpacku npod «Hutpat-uons» (0-1,0-5,0-10-
20-45 mr/m).

Iloozomoeka k ananuzy

[ToaroroBka K aHalIM3y COCTOMT B MIPUTOTOBJICHUM PEAKTHBA Ha HUTPAT-MOHBI, UMEIOILIETO
OTPaHUYEHHBIN CPOK FOJJHOCTH.

IIpuroroBienne peakTuBa HA HUTPAT-UOHBbI. C MMOMOIIBIO TPAAYUPOBAHHBIX MPOOUPOK
oOMepsIoTCsl paBHbIE OOBEMBI PAcTBOPOB O-HaTWIaMUHA W CyNlb()AaHWIOBOW KHCIOTHI M
CMEIIMBAIOTCS BO (Dj1akOHE JJIsS MPUTOTOBJICHUS pEaKTHBAa Ha HUTPAT-UOHBI. PeakTuB roToBUTCS
B KOJHMYECTBAaX, HEOOXOAWMBIX Uil TPOBEJACHHUSA aHajdu3a, W UCIOJNb3YyeTcsl B JIeHb
MIPUTOTOBJICHHUSL.

Ombop npobd

Jist orbopa mpoOd TpH  OMpENeIeHUH HUTPAT-HOHOB HCIIOIB3YIOTCS OyThUIM U3
IIOJIMMEPHOI0 MaTepuaia Win cTekna. [IpennodyruTenbHo BBIOIHEHUE ONPENEICHUN HA MECTE
otOopa mpoo.

JlonmyckaeTcst XxpaHeHue Mpod B TeueHue He Oosee 1 CyTOK MpH YCIOBUHU UX KOHCEPBALUU
noakucieHuem a0 pH menee 2 u oxnaxaernu 10 2-5°C nubo npu KoHCepBanuu 100aBIeHUEM
2-4 MII xsopodopma Ha 1 1 poOBI u OXJIaXKICHUH 0
2-5°C.

[Tpumeuanue. He nomyckaeTcs NCHOIb30BATH IS MOAKUCICHUS IPOO a30THYIO KUCIIOTY.

[Ipu otGope mpoO TIPYHTOBBIX M TOBEPXHOCTHBIX BOJ Ha MeCTe OTOOpa MPOBOAUTCS
¢mipTpoBaHue Npol uepe3 MeMOpaHHbIH GUIBTP ¢ pasmepoM mop 0,45 MKM U OXJIaXICHUU 10
2-5°C. Cpok xpaHeHHs TakuX Mpod — He Oosee 2 CyTOK.

Buinonnenue ananusa (cxema 8ulnonHeHus: onpedenenus npeocmaegnena Ha pucyrke 20).

1. OnonocHUTe TPagyupOBaHHYIO MPOOUPKY HECKOJIBKO pa3 aHAIM3HPYyEeMOW BOJIOM WM
MOYBEHHON BBITSDKKOM. Haneilite B mpoOupky 6 Mil aHamu3upyemoil npoObl, mnpubdaBbTe
JUCTUJUTMPOBAHHYIO BOAY A0 o0béMa 11 M u nepemeraire.

[Tpumeuanue. [Iig TOYHBIX aHAJIM30B O0BEM MPOOBI OTMEpPHTE C MOMOIIBIO
rpagyHupOBAHHON MUIIETKHU.

2. K copepxuMoMy MpoOMpKH MNHUIETKOW 100aBbTe 2,0 M CBEXENPUIOTOBICHHOTO
peakTHBa Ha HUTPAT-HUOHBI, 3aKpOiTe MPOOUPKY MPOOKOIN M BCTPAXHUTE AJIs MEpEMEIINBAHUS
pacTBopa.

3. IIpubaBbTe B poOupKy okojo 0,2 T TOpOIIKa IIMHKOBOTO BOCCTAHOBHUTEIIS, UCIIOJIB3YsI
mmatens (0,2 T mopolika 3amnoiHsAT npuMmepHo 1/3 o6béma mmatens 0e3 ropku). 3akpoiTe
pOOUPKY MPOOKOI! U nepemeraiTe.
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4. OcraBbTe MPOOUPKY HA 5 MUH. JUISl TOJIHOTO MPOTEKAHHUS PEAKIUH, MEPHOIMUYECKH
BCTPSIXUBAHUS COJEPKUMOE TPOOUPKH.

5. Ilepeneiite pacTBOp U3 MPOOUPKH B CKISHKY JIJISI KOIOPUMETPUPOBAHUS 10 METKU «10
MJI», CTapasiCh HE JOMYCTUTH TTOTIAIaHMS 0CaJIKa B CKIISTHKY.

6. [IpoBenute KomopuMmeTpupoBaHue MpoObl. I[lpu BHU3yaIbHO-KOJIOPHUMETPUUIECKOM
OTIpeIeTICHUH CKJISTHKY C MpOOOW MOMECTUTE Ha 0eroe Mmoje KOHTPOJIbHOM mKanbl. OcBeras
CKJISTHKY pacCesHHbIMU O€lbIM CBETOM JIOCTaTOYHON WHTCHCHBHOCTH, HAONIOAANTE OKPacKy
pactBopa cBepxy BHU3. Ompenenurte Omipkaiiliiee Mo OKpacke Moje KOHTPOJIbHOM IIKalbl U
COOTBETCTBYIOIIIEE €My 3HaUCHHE KOHIIEHTPAUU HUTPaT-uoHOB (C) B MI/1I.

2 M pEaKTHES P
) na HuTpar-uoH
1‘| Mn U?lnopnuua @
BOCCTAHOBMTENA 1 E
«‘ 7
>
5

&

6 Mn 5 MuH

=

o Qﬁ
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Pucynok 20. Cxema BBINIOJIHEHUS aHAJIA3A

Konmpone mounocmu ananusza

KonTponbs TouHOCTH aHanmM3a MOXKET ObITh BBINOJHEH NYTEM aHAJIW3a CTaHAApTHOIO
pacTBOpa HUTpAT-MOHA MPHU KOHIEHTPALUAX, PABHBIX 3HAUEHUSAM, IPUBEAEHHBIM JUI1 00pa3loB
Ha KOHTPOJIBHOM IIIKaJIE.

2. Tecr-komiiektT « HuTpuTh»

[TAK nutpuroB (mo NO,") B Boge Bo10EMOB cocTaBisieT 3,3 Mr/i (uiu 1 Mr/a HUTpUTHOTO
a30Ta), JIMMUTUPYIOLIUI MI0Ka3aTelb BPEAHOCTH — CAHUTAPHO-TOKCUKOJIOTUYECKUI.

Memoo onpedenenus

Meton onpeneneHuss HUTPUT-UOHA SIBIIIETCS BU3YallbHO-KOJIOPUMETPUUECKUM U IIPUTOACH
JUIS aHalIu3a NUThEBOW, MPUPOIHON U HOPMATHBHO-OUYMILEHHON cTouHoi Boabl (MBU-10-149-
10). Onpenenenrie OCHOBAHO HA PEAKLIMU HUTPUT-UOHA C PEaKTUBOM I pucca (cMechblo BUHHOM U
Cynb(aHWIOBON KHUCIOT, a Takke o-HapTwiamuHa). [lpu 3TOM mpoTekalT peakuuu
IMa30THPOBAHUS M a30COYETAHUs, B pe3yJibTaTe KOTOPBIX 0Opa3yercss a30CcoeluHEHHUE,
UMeIolIee po30BO-(HOJIETOBYIO OKPACKY.

OxpamienHass npo0a KOJOPUMETPUPYETCsl BU3YaIbHO IO LIBETOBOM KOHTPOJILHOW IIKajie
1100 GOTOMETPUYECKHU.

[uanaszon  ompenensieMblX ~— KOHLIEHTPALMW  HUTPUT-MOHA:  INIPU  BU3YAJIbHO-
KoJopuMeTpudeckom ompeaeneann — ot 0,02 mo 2 mr/m; mpu (POTOKOIOPUMETPUIECKOM
onpeaenenuut (525 am) — ot 0,02 1o 0,6 mr/m.

O06bEM IpoOBI cocTaBISAET 5 MII, IPOJOJKUTEIBLHOCTh aHAIU3a — He Oosiee 20 MUH.

Ilepeuensv ucnoavsyemozo 0b60py006anus, NPUHAOIEHCHOCMEN, pPACMEOPO8 U3 COCMABA
mecm-KOMnieKma.

[Tunerka rpagyupoBanHas Ha 10 mi, npoOHpKa KOJIOPUMETPHUECKAsT C METKOH «5 Mi» ¢
poOKoii (2 miT.).

Peakrus ['pucca B xancynax no 0,04-0,05 r.

Kontponbnas nietoBas mkana obpasnoB okpacku «Hurput-uon» (0; 0,02; 0,10; 0,50; 2,0
MT/).

[Ipu poToxomopuMeTpUYECKOM OIpeeaeHUH: POTOKOIOpUMETp ¢ KioBeTor 10 Mm.

Ombop npod

Hdnst orbopa mnpoO mpu oOmNpeAeseHud HUTPUT-UOHOB MCIONB3YIOTCS OyTbUIM U3
IIOJIMMEPHOI0 MaTepuaia Win cTekna. [IpennodyruTensHo BBIIOIHEHUE ONPENEIICHUN HA MECTE
otOopa mpoo.

Jlomyckaercst XxpaHeHHe Npo0 B TeueHue He Oosee 1 CyTOK NMpH YCIOBUU UX KOHCEPBALUU
noakucieHuem a0 pH menee 2 u oxnaxaenuu a0 2-5°C.
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JlonmyckaeTcsl Takke XpaHeHHe Npo0 B TeueHHe He Oojiee 2 CYTOK NpH YCIOBUH HX
KOHCepBaluu aodasneHueM 2-4 mi xjopodopMma Ha 1 J1 BOJIbI U XpaHEHUS B XOJIOAUIbHUKE (2-
5°0).

[Tpumeuanue. He nomyckaercst HCOIb30BaHUE a30THOM KUCIIOTHI AJIsl OJKUCICHHUS PoO.

Buinonnenue ananusa (cxema 6ublnonHeHus: onpedenenus npeocmaegiena Ha pucynke 21).

1. OnoOIOCHUTE KOJIOPUMETPUUECKYIO MPOOUPKY HECKOJIBKO pa3 aHAIM3HPYEMOM BOJIOU.
Haneiite B mpoOupky npo0y BOJBI 10 METKU «5 MID».

[Ipumeuanue. JImsi TOUYHBIX aHAIM30B O00BEM TMPOOBI OTMEPHTE C  TMOMOIIBIO
IpagydpOBaHHOMN MUIIETKHU.

2. JloGaBbTe B IpoOUpPKY K pobe copepKUMOe OJTHOM Karcyibl peakTuBa [ pucca.

3. 3akpoiiTe mpoOUpKy MpOOKOH U MepeMelaiTe pacTBOp B MPOOUpPKE BCTPAXUBAHUEM JI0
pacTBOpPEHUS KPUCTANIOB PEaKTHBA.

4. IIpoOupky ¢ pacTBOpOM OcTaBbTe Ha 20 MUH. /10 MOJIHOTO 3aBEPILCHUS PEaKIHH.

5. [lpoBenute KojmopuMmeTpupoBaHue MpoOsl. Ilpu BHU3yaIbHO-KOIOPUMETPUUECKOM
OIpeJIeNIEHNH MPOOUPKY MOMECTUTE Ha Oesloe Mmojie KOHTPOIbHOM miKanbl. OcBeras mpoOoUupKy
paccestHHbIMU OeJIbIM CBETOM JIOCTaTOYHON MHTEHCHUBHOCTH, HAONIOAATEe OKpacKy pacTBopa
cBepxy BHHM3. Omnpenenure Onwkailiee IO OKpacke I0Jie KOHTPOJIBHOW IMIKalbl |
COOTBETCTBYIOIIIEE €My 3HaUCHHE KOHLIEHTPALIUN HUTPUT-UOHOB B MI/JI.

6. Ilpu (PoTOKOIOPUMETPHUUECKOM OIPENEICHUN OKpPALICHHYIO Mpo0y IOMECTUTE B
ktoBeTy (10 MM) U onpenenure 3HaueHHEe €€ ONTUYECKON TUIOTHOCTU Ha (POTOKOJIOPUMETPE MPH
JUTMHE BOJIHBI 525 HM OTHOCUTEIHHO XOJIOCTOM MPOOHI.

Jlanee, ¢ HWCHOJB30BaHHWEM TpPAAYUPOBOUYHOM XapaKTEPUCTUKH, 3a0J1aroBpeMEHHO
TIOCTPOEHHOM, PaCCUMTANTE MACCOBYIO KOHLEHTPALIUIO HUTPUT-HOHOB B MI/JL.

20 MuH

Pucynok 21. Cxema BBINIOJIHEHUS aHAJIA3A

Konmpons mounocmu ananuza

KoHTposnb TouHOCTH MpU OTIpEACICHUH HUTPUTOB MPOBOAST MYTEM aHAIIU3a CTAaHAAPTHOTO
pacTBopa ¢ U3BECTHBIM cojiep:kanuemM HUTpUT-uoH (I'CO).

1. Tecr-cucrema «Hutpart-TecT»

Tect-cucrema «Hutpar-recT» npuMeHsETCs MPU MPEABAPUTEIHHOM OLIEHOUYHOM 3KCIPECcC-
OTIpe/IeTICHUH YPOBHSI KOHIIEHTPAIIMKU HUTPATOB B PACTBOPE MOJIEIBHOTO 3arpsi3HEHHUS.

Buvinonnenue ananuza (Cxema evinonnenus ananuza npeocmasgiena Ha pucynke 24)

1. OTpexpTe HOXHUIIAMH OT HHAMKATOPHOW TMOJOCKKA PabOo4Mil y4acTOK pa3MepoM He
MEHEee 5X5 MM.

[Ipumeuanue. BHUMaTENbHO M3y4HMTE TOPSAIOK MPOBEIEHUS TECTUPOBAHUSA Ha OOJIOXKKE
TECT-CUCTEMBI.

2. He cHuMasi moJIMMEPHOTO TTOKPBITUS, 3AKMHUTE KyCOUEK IMOJIOCKU MTUHIIETOM U OITyCTUTE
€ro B pacTBOp. Beiaepxkure Kycouyek noiaocku B pactBope 5-10 cexyHa.

3. Uepe3 3 MUH. CpaBHHUTE OKPACKY KYCOYKa IMOJOCKH C OKPACKOM KOHTPOJBHOM IIKAJIBI
[[BETHBIX 00pa3llOB Ha STUKETKE TecTa, BbIOpaB oOpasel, OMmKaWIMii MO MHTEHCHUBHOCTU U
XapaKTePy OKPACKU TE3UPYEMOro Kycodka (IMpU MPOMEXYTOYHON OKpacKe — COOTBETCTBYIOLIUH
WHTEepBall KOHIEeHTpanui). Onpeaenute OpUESHTHPOBOYHYIO BEIMUMHY KOHIIEHTpAIMM HHUTpAT
HMOHOB B PacTBOpE.

36



KDH'I'pOJ]bHaSl HIKAJIA
Kommesrpams EETpaT-mowon, Mrix (Mrier) 0 | 50 | 2001000
Oxpaces pabosaro ymcmm

Pucynok 24. Cxema BBIIIOJIHEHUS aHAJIA3A

2. Tecr-cucrema «Hurpur-recr»

Tecr-cucrema « HUTpHUT-TECT)» MPUMEHSETCS MIPH MPEIBAPUTETIEHOM OIIEHOYHOM IKCIIPECC-
OTIPEICIICHUH YPOBHS KOHIICHTPAIIMUA HUTPUTOB B PACTBOPE MOJICIILHOTO 3arpsi3HEHUSI.

Buinonnenue ananusa (Cxema @vinonnenus anaiuza npedcmasiena Ha pucyuke 235)

1. OTpexxbTe HOXKHHIIAMHU OT WHAMKATOPHOW MOJOCKH pabouuii y4yacTOK pa3MepoM He
MeHee 5%5 MM.

[Tpumeuanue. BHUMAaTENIbHO HM3y4YHTE TOPSIOK MPOBEACHUS TECTUPOBAHHS Ha OOJIOXKKE
TECT-CUCTEMBI.

2. He cHUMast MOJIMMEPHOTO MOKPBITHS, 3AKMUTE KYCOUYCK TTOJIOCKHU IMMUHIIETOM M OITYCTHTE
€ro B pacTBOp. Beiepkure Kycouek moyiocku B pactsope 5-10 cekyHz.

3. Uepe3 3 MUH. CpaBHHTE OKPACKy KyCOYKa TMOJIOCKH C OKPACKOW KOHTPOJIbHOW ITKAJIBI
[[BETHBIX 00pa3IOB Ha STHKETKE TeCTa, BHIOpaB oOpaser, OmmKalmmii MO0 WHTEHCUBHOCTH M
XapakTepy OKPaCKU TE3UPYEMOro Kycouka (IpU MPOMEXYTOYHON OKpacKe — COOTBETCTBYIOIINI
WHTEpPBAJl KOHIEHTparui). OnpeaenuTe OpUSHTHPOBOYHYIO BEIMYMHY KOHIICHTpAIMH HUTPAT
HOHOB B pacTBOpeE.

Konrpoasnan mxKaJua
Kommewrrpames meypar-mowon, uria (Mrfr) 0 | 50 | 200[1000
Onpacaa pafioscro yuacres e

Pucynok 25. CxeMa BBINOJHEHHS aHau3a

Copep:xanue oTyeTa
Pacuem >¢ppexmusnocmu ouucmru
Pacuer adpextuBHOCTH OuncTkH (D0) mpousBoautes 1o dpopmyde (11):

CH - CK
30 = 2% x 100%, (11)
C

rae: C, — KOHUEHTpalusi XUMUYECKOTO BEILECTBA-3arPsA3HUTENS B UICXOAHOU BOJIE;

C — KOHIIEHTpAIUs TOTO K€ BEIIECTBA B OUUILIEHHOHN BOJIE.

Ecin  3aganme mnpeaycmaTpuBaeT — YCTAHOBJICHHE — BIMSHUSL — CKOPOCTH — IOJA4u
BOJIOTIPOBOAHONW BOJABI Ha 3(PGEKTHBHOCTh OYHCTKH, TO IMPOBOIAT OIBITHI MPU HECKOJIBKUX
3HAYEHHUSX CKOpOCTeH (TpEX-4eThIpE€X) U OICHHBAIOT BIUSHUE CKOPOCTH TMOJa4YM Ha
3¢ (PEKTUBHOCTH OUHUCTKH.

Jnst cpaBHUTENbHOW OLEHKH J(PPEKTUBHOCTH OUYUCTKH M KadecTBa MUTHEBOM BOJBI
ucnoab3yrorcs Bennuunbl [1/IK B mutheBo# BOJE.

KonTpoJbHbIe BOIPOCHI
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1. JIns KakuX BHJIOB CTOYHBIX BOJ PEKOMEHAYETCs NMPUMEHEHHE aJCOPOLMOHHBIA METO
OYHCTKH?
2. B yeM oTiaMune XMMHYECKOH aicopOLnu OT (GU3UIECKOM?
Kakue gaxTopsl BIUSIOT HA BEIUYUHY afcopOunn?
UYro onpexensieT AMHAMHUYECKYIO €eMKOCTb ajicopOeHTa’?
Yro Takoe ctaTudeckasi eMKOCTb ajicopOeHTa?
KakoBo BiusiHME TeMIIepaTyphl Ha BETUUUHY aAcopOImu’?
Kakwne oTX0pI HCTIONB3YIOTCS TS aICOPOIIMOHHON OYHCTKN CTOYHBIX BOJ?
UYeM ormpenensercst KOHKpeTHas (hopMa U30TepMbl aacopormn’?

PN W

Cnucok JurepaTypbl, peKOMEHAyeMblil K HCI0JIb30BAHMIO 110 JAHHOW TeMe
OcHoBHasl JuTEpaTypa:

1. Kopob6kuHn, B. W. Dxonorus : [yue6nuk] 1uis By3os / B. 1. KopoOkum, JI. B. [lepenensckuii. -
13-e m3x. - PocroB v/]] : ®ennkc, 2004. - 602 c. - (Bricmiee o6pa3oBanue). - bubmmorp.: c. 602.
2. Opnos J.C. Okonorust 1 oxpaHa ouocdepsl Ipu XUMUUECKOM 3arps3HEHUN: Y4yeOHoe

nocobue s By30B/ JI.K.CanouukoBa,l.H.JIozanoBckas. - 2-e, mepepad. u mom. - M.:Beic.
mkoia,2002. - 334 c.: mi. - 320-322
JonmosHuTeIbHASI JINTEPaTypa:

1 CrenanoBckux, A. C. O6mias sxosiorus : yueOHuK 1 By30B / A. C. CtemaHoBCcKuX. — M. :
IOHUTU-IAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nko-xuMU4YecKre OCHOBBI MHKEHEPHOM 3KOJIOTHH :yuyeOHOe mocoodue /
W. I'. BpatuukoBa. — M. : Poccuiickuii yHuBepcuTeT apysx0bl HapoaoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

Humepunem-pecypce:
1 http://window.edu.ru/ — eanHOe OKHO IOCTYyIa K 00pa3oBaTeNbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckast Ou0IMOTeKa OHIAWH.

3 http://catalog.ncstu.ru/ — 3ME€KTPOHHBIN KaTaaor acCOLUUAIUH SIIEKTPOHHBIX OHOINOTEK
y4eOHBIX 3aBenieHnid u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpbITOE 0OpazoBaHUE

6 http://ecograde.bio.msu.ru — Undopmannonnas cucrema «dyHnaMeHTalIbHbIE TPOOIEMBI
OIICHKH COCTOSIHUS 9KOCHUCTEM U IKOJIOTHYECKOTO HOPMHUPOBAHUS
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MUHHCTEPCTBO HAYKH U BbICIIEro oopazoBanus Poccuiickoit @enepannu
®denepalibHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKWI ®EJIEPAJIBHBIN YHUBEPCUTET»
HeBunHoMbIcCKH TexHONMOTHUECKU HHCTUTYT (prmnan) CKOY

METOTHYECKHE YKA3AHHA

10 BBITTOJTHCHHUIO MTPAKTUICCKUX pabOT
10 TUCUHUIIITUHE « DKOJIOTHUS»
JUTSL CTYJICHTOB OYHOM/ 3a04HON (popM 00yUeHHS
HAIPABJICHUS TIOJITOTOBKH
15.03.02 TexHOoIOrMYECKUE MAIITMHBI K 000PY/IOBaHHE

Hesunnomreicck 2024
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Mertoauyeckue ykazaHusi pa3pabOTaHbl B COOTBETCTBHM C TPEOOBAHUSIMHU
dI'OC BO wu paboueit mporpaMmbl AUCHUILIAHBI «DKOJOTUS». YKa3zaHUs
npelIHa3Ha4YeHbl IJIs CTYJIEHTOB OYHOW/ 3a04HON (opM 00yueHUs HAIpaBICHUS
noarotoBku 15.03.02 TexHomornueckne MamuHbl 1 000pY0BaHHE.

ConepxaT OCHOBHBIE pa3/elibl U3y4aeMOI'o TEOPETUYECKOro maTepuana,
MEPEUYCHbh BOIMPOCOB HEOOXOAMMBIX I TPOpPaObOTKH, a TakKe CIHCOK
PEKOMEH1yEMOU JTUTEPATYPHI.

Cocmasumenu K.C. Cuinko, cm. npenooasamern.

40



Coaep:xaHue

BBEIEHEEC. ... e e e et e e et e e e e e et e e —— et 4
TeMa 1. OCHOBDI OOIIECH DIOIIOTHI . ...........uoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaannaaesseeseerrnnneeseeansseenneseeees 5
Tema 2. OCHOBBI HPUKIATHOM IKOTIOTHH . .......cuuvveeeernurreeeenereeeeasnreeeesssneeesessseeessssssseesssssseesssnsnes 17

41



BBEJIEHUE

Pemenne skonorumueckux mpoOiIeM B COBPEMEHHOM MHPE HEBO3MOXKHO 0€3 MOHUMAaHUS
OOBEKTUBHBIX 3aKOHOB PAa3BUTHS MPUPOABI M 00IIeCTBA. «DKOJOTHS» HU3y4aeT ITH 3aKOHHI,
KOTOpbIE JAIOT KJIFOU K YIIPABJICHUIO B 00JIACTH OXPaHbI OKPYXKAIO MU CPEIbl.

dopMHUpOBAaHUE HKOJOTHYECKOTO MHPOBO33PEHUS M  CIIOCOOHOCTh  aHAJU3UPOBATH
MOCJIC/ICTBUSI ~ QHTPOIOTEHHOW  JIEATENIbHOCTH  TOMOTAIOT  PAllMOHAJIBHO  HMCIOJIb30BaTh
MPUPOJHBIE PECYpPChl U pa3padaThIBaTh MEPONPHUATHS TIO0 OXPaHE MPHUPOJBI U IKOJIOTHIECKOM
0€30I1aCHOCTH.

JucrtumimHa « 9KOJI0THs» OTHOCUTCS K AUCHHUIUIMHE 0a30Boi yacTu. OHa HampaBiieHa Ha
dbopmupoBanne  o0mENIPOdHEeCCHOHATBHBIX  KOMMETCHIMH, O0OydJarommxcsi B MpoIecce
BBITIOJIHEHHSI paboT, onpeaeneHubix @I'OC BO.

MeTtoanueckue yka3aHUsl COCTABIICHBI HA COBPEMEHHOM HAayYHOM YPOBHE M PAaCCUMTAHBI
Ha CTYJIEHTOB, 110 HampasiaeHuo 15.03.02 TexHomornueckue MalHbl 1 000py10BaHUE.

[TocnenoBaTenbHOCTE TEM COOTBETCTBYET JIOTMUECKOW CTPYKTYpe €€ MPOXOXKIACHHUS.
[Ipemyiaraemble MeTOAMYECKHE YKa3aHUS COJAEpX,AT Marepuan, KOTOPhIH PpPEKOMEHIYEeTCs
WCIIOJIb30BATh CTYJACHTAM MPHU MOATOTOBKE K MPAKTUUECKUM 3aHITHSIM.

J1s1 MOATOTOBKM K TMPAKTUYECKUM 3aHATHSIM CTYACHT JTOJDKEH H3YyYWTh MaTepHas o
COOTBETCTBYIOIIEH TeMe, MCIOJIb3ys OCHOBHYIO U JOIOJHUTEIbHYIO JIUTEpaTypy, a Takxke
HCTIONB3Ys nepuoandeckue uznanuss CMU.
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Tema 1. OcHOBBI 00111€H IKOJIOTUH
IIpakTyeckoe 3anaTHE 1. IKO0JIOTUs KaKk Hayka. PaKTOPbI Cpeabl H IKOJIOTHSA
MOyl
Heas 3ansTHA: PaccMOTpeTh HKOJOTHIO KaK HAayKy, LIelb U 33Ja4d, OObEKT M3yUeHHUS.
PaccmoTtpeTs BuabI 3K0J0rH4ecKuX (DaKTOPOB U UX BO3JIEHCTBUE HA KUBOM OpraHU3M.

CoBpemeHHasi 3KOJIOrMYecKasi 0OCTaHOBKA TaKOBa, YTO MEpe] BCEMH KTO
OCYILIECTBIISIET HAYYHO — TEXHUYECKUM MPOTPECC U MCIOJIB3YET €ro JOCTHKECHHUS,
BCTaJO HEOTJOXKHOE OOBEKTUBHOE TPEeOOBAaHME: CTPOrO YUYUTHIBATh PaAHUMOCTD
OPUPOJIbI, HE JIOMYCKATh MPEBBIIICHUS MPEAEIOB BO3MOXKHOCTH BOCCTAHOBIICHHS
NPUPOAHBIX TPOILIECCOB, BCECTOPOHHE M TNyO)Ke H3yuyaTh U 3HATh CJIOXKHEIE,
JTUATEKTUYECKH  B3aMMOCBSI3aHHBIE TPHUPOAHBIC  SIBJICHUSA, HE OOOCTPSTH
HETaTHBHBIE TPOTUBOPEUUS C ECTECTBEHHBIMH 3aKOHOMEPHOCTSIMH, YTOOBI HE
BBI3BaTh HEOOPATUMBIX IPOIIECCOB B OKPYXKAIOMIEH cpefe, HMMEHHO MO3TOMY
BEChMa aAKTyaJIbHA.

Teopernyeckas 4acTb
OKOJOTHSl — HayKa, H3y4darollas B3aMMOOTHOIIECHUS OPraHW3MOB MEXITY
coboli MW C OKpyXalolled HX TPUPOJHOM Cpelo, a TakXkKe CTPYKTypy U
OpraHu3alyi0  OMOJIOTMYECKUX CHUCTEM pPa3IUYHOro YypOBHA  (TOIMYJISIIIHUH,

OMOIICHO3bI, DKOCUCTEMBI ).

OCHOBHOW IIETIbI0 JKOJIOTUM KaK HAyKH SIBISETCS OOECIICYCHHUE COXPAHEHHUS BHIOBOTO
pa3HooOpasus B 6nocdepe.

3amauun, CTOSALIME TEpe] IKOJOTHEH, SBISIOTCS dTalaMH JOCTHKECHHS OCHOBHOM IICIIH.
Takum 06pa30M, OCHOBHBIMHU 3aJa4aMi 3KOJIOTUU ABIIAKOTCA:

1. ParimoHasHOE MCTIOJIb30BaHKUE TPUPOIHBIX PECYPCOB.

[IpupoaHbie pecypehl — 3TO SIBICHUS U MPEIMETHI OKPYIKAIOIIEH CPeJibl, KOTOPBIE YEIOBEK
HCIOJIB3YCT B CBOUX IICJIAX.

B mHacrosiiiee Bpemsi CymIECTBYEeT OOJBIIOE KOJHYECTBO KITACCH(PHUKAIMKA MPUPOIHBIX
pecypcoB. B 3aBUCHMOCTH OT TEXHHUYECKOTO M TEXHOJOTHYECKOTO COBEPIICHCTBA IMPOIECCOB
M3BJICUCHUS U TIEPEPAOOTKH MPUPOIHBIX PECYPCOB, SIKOHOMUYIECKOM peHTA0CIbHOCTH, a TAKKE C
Y4eTOM CBEJCHHM 00 00beMax MPUPOJHOTO CHIPbS BBIJEISIOT JBE KATETOPUH MPUPOIHO-
PECYPCHBIX 3aIacoB:

* JIOCTyNHbIC (pealbHbIC WM JOKa3aHHBbIC) 3amachl — 00BEMBI HPUPOIAHOTO pecypca,
OOHapy>KEHHBIE COBPEMEHHBIMH METOAAMHU Pa3BEIKH, SKOHOMHYECKH pEHTaOeNbHBbIC s
OCBOCHHA U TCXHUYCCKU JOCTYITHBIC,

* TIOTCHIIMATBHBIC (00IIUE) PECYpPChl — PECYPChI, IIOMUMO JTOCTYITHBIX, YCTAHOBJICHHBIC HA
OCHOBE TEOPETUYECKHMX PACUYETOB, BKIIFOUYAS T€, KOTOPhIE B HACTOSAIIEE BPEMsI HEJIb3S1 OCBOMTH 10
SKOHOMHYECKUM WM TEXHUYECKAM COOOpaKCHUSIM (HAllpuMep, 3amachl TPECHOH BOJIBI B
JeHUKAX, 3aJieku Oyporo yris Ha Oonbpmmx rryouHax). [ToaToMy moTeHIMaIbHBIE PEeCypChl
eIlle Ha3bIBAIOT «PEeCypcamu OYIayIIeroy.

Knaccughuxayusi no sudam xo3saicmeenHo2o ucnoib308aHusL.
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— pecypchl CeJIbCKOXO3MCTBEHHOTO MPOU3BOJCTBA — BKJIIOYAIOT B CeOs
YKUBOTHBIE, 36MEJIbHBIC, BOJHBIC, PACTUTEIBLHBIC U SHEPTETUICCKUE PECYPCHI;

— Ppecypchl MPOMBINIJIEHHOTO MPOU3BOACTBA — BKIIIOYAIOT B ce0s BCE BHJIBI
CBIpbsl, HCIOJIb3YEMOI'O  MPOMBIIUIEHHOCTBIO:  JHEpPreThdeckue  (roproyme
MOJIE3HbIE  HCKOMAaeMble,  siIepHAs  DHEpPrus, TCUJPOIHEPropecypchl) U
HEdHepreTuyeckue  (pecypcbl  METaAUIypruHM, XUMUM W HedTexumuwy,

neconepepadboOTKH U T. 11.).
Knaccugpurayus no npoucxooicoenuio:

— MHWHEpPAJIbHBIC;
— KJIIMMaTHUYECKHUE;
— BOJIHBIC;

— 3€MEJIbHBIC;

— TIOYBCHHBIC;

— Ouonorndeckue (pacTUTEIHHBIC U JKUBOTHBIC).

Knaccughurxayus no npusnaxy ucuepnaemocmu:

— ucuepnaemvle — PECYpChbl, 3amachl KOTOPBIX OrpaHuueHbl. OHH, B CBOIO OYEpe/b,
HO/Ipa3/IeIeISI0TCS Ha JIBE TPYIIIIBL:

a) ucyepraeMble HEBO30OOHOBHMBIC — PECYPChI, BOCCTAHOBIICHHE KOTOPBIX HE TPOUCXOIHUT
BOBCE HII CKOPOCTh BOCCTAHOBJICHHUSI, KOTOPHIX OYEHb MaJia 10 CPABHEHHIO CO CKOPOCTHIO HX
notpeOIeHusl.

0) wucuepraeMbic BO30OHOBHMBIE —  PECYPCHI, CKOPOCTh BOCCTAHOBIICHHS KOTOPBIX
COM3MEpHMa CO CKOPOCTBIO UX MOTPEOIICHUS.

— Heucuepnaemvle — 3TO PECYpPCHI, 3amachl KOTOPHIX MOKHO YCJIOBHO CUHTAaTh
HCOTrpaHNYCHHBIMH.

2. Bocipon3BoICTBO MPUPOJHBIX PECYPCOB B €CTECTBEHHBIX YCIOBUSX.

3. [lognepxanue KauecTBa OKPY>KaroIIeH CpeIbl.

JlanHass 3ajmada CBsi3aHa C TEM, YTO AaHTPOIIOT€HHOE BO3JCKHCTBUE Ha
OKPY’KAIOIIYI0 Cpely JOCTHUIJIO II00albHBIX MaciiTa®oB. J[s moanepkaHus ee
KauecTBa Ha HEOOXOIMMOM JIJIsl CYIIIECTBOBAHUS YEJIOBEUYECTBA YPOBHE HEOOXOIUM
Hay4HbIM noaxoA. IMEHHO mo3TOMy BEIETCS IOUCK allbTEPHATUBHBIX HCTOYHUKOB

SHEPIUMu.

OKkoslorndyeckuii (akTop — OTAEIbHbIE CBOMCTBA WJIM 3JIEMEHTHI OKPY’KAIOLIEH Cpeipl,
OKa3bIBAIOIIMIM MpsSMOE WJIM KOCBEHHOE BO3JIEHCTBHE HA KHUBBIE OPraHU3MbI, WIH JI000€
yCJIOBHE, Ha KOTOPOE OpraHu3M OTBEYAET MPUCIOCOOUTETHHBIMHU PEAKIHSIMH.

MHuoroo6pa3ue sKosorndeckux (akTOpoB MOAPA3IEISAIOT Ha JBE OOJbIINE TPYIIBL:
abuotnyeckue U OMOTHYECKHUE.

Abunotndeckue (GpakTopbl — 3TO COBOKYIMHOCTb CBONCTB HEKHMBOM MPUPOJBI, MPSIMO WIH
KOCBEHHO BIIMSIOLIUE HA JKUBBIE OPTaHU3MBI.

buoTtnueckue ¢pakTopbl — 3TO MPSIMOE UM OTMIOCPEIOBAHHOE BIHUSHUE KU3HEACATEIIbHOCTH
OJIHUX JKUBBIX CYILIECTB Ha JIpyTHE.

OCHOBHBIMU a0MOTHYECKUMU SKOJIOTHUEeCKUMHU (akTopaMu sBisitoTes: 1. KnumaTtuueckue
(bakTOpBl: COJHEYHBIN CBET; TEMIIEpaTypa; BIIAXHOCTb, BETEep; HaBlieHHE aTMocdepsl; 2.
Onaduueckue paktopsl (pakTopsl mouBkl); 3. Oporpaduueckue (reorpadpuueckue) Gakropsl; 4.
I'uaporpaduyeckue (ruaponoruueckue) hakropsl; 5. [TuporeHHsie GpakTopsl.
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MHoroo0pa3ue OTHOLICHUH MEXAy OpraHM3MaMu MOXHO pa3feiUTh Ha JBa OCHOBHBIX THUIA:
AQHTATOHUCTUYCCKUE W  HEAHTaroOHHCTUYeckue. 1.  AHTaroHucTHdeckue (aHTHOMO3):
XMITHUYECTBO, TMApa3uTU3M, KOHKypeHIHs. 2. HeanTaroHucTuueckue: HEWTpaau3M; CUMOHO3;
MYTYyaJlu3M; IIPOTOKOOTIEPAIIHS; KOMMEHCAIH3M.

Jmama3on mo0oro  3kojorudeckoro (Qakrtopa, Hamboiiee ONATONPUSATHBIA IS
KHU3HEIEATCITLHOCTH, HA3bIBACTCS 9KoI02UYecKUM onmumymom. KpailHue ydacTKH KpUBOW,
BBIPA)KAIOLINE COCTOSHHE YTHETEHHsI NPU HEAOCTaTKe WM M30BITKE (hakTopa, Ha3bIBAIOTCS
9KONI02UYEeCKUM Neccumymom.  MakcuMaibHOE W MHUHHMAJIbHOEC 3Ha4YeHHE (aKTopa, NpHU
KOTOPOM HAcTymaer THOellb OpraHu3Ma, Ha3bIBACTCS IKONOUUECKUM MAKCUMYMOM U
9KOI02UYECKUM MUHUMYMOM.

CriocoOHOCTh OpPraHuU3MOB aJANTUPOBATHCS (IIPHUCIIOCAOIUBATECA) K Pa3sHOOOPa3HBIM
YCIIOBHSIM OKPY’KaIOLICH Cpe/bl Ha3bIBACTCS 9KOJI02UYECKOU NIACMUYHOCIbIO (8ANEHMHOCHIBIO).

B 1840 r. nemeukwii xumuk FOcryc JIubux BmepBbie CGHOPMYIHPOBAT 3aKOH
JTUMHTUPYIOIIETO (aKTopa, co cienyrmeil (GopMyITUpOBKOW: POCT W pa3BUTHS IKHUBBIX
OpPTraHU3MOB 3aBHUCAT OT (PAKTOPOB, 3HAYCHHWE KOTOPBIX MPHOIIKACTCA K HKOJOTHYECKOMY
MUHHMYMY.

B 1913 r. Ilendopan chopmymupoBan «3akoH ToJepaHTHOCTW». OH TJIacur:
«JlumuTupyromuM (HakTopoM, OrpaHHUYUBAIOIIMM POCT M Pa3BUTHE OPraHW3Ma, MOXET OBITh,
KaK MUHHUMYM, TaK ¥ MAKCUMYM 9KOJIOTUYECKOTO BO3JICHCTBUSY.

Bun — osnemeHTapHas CTPYKTypHas CIWHHWIIA B CHCTEME JKUBBIX OPraHH3MOB,
MPECTaBIIAIOMmas COO0H COBOKYITHOCTh OCOOEH, 00aaroImuX CX0ACTBOM MOP(OIOTHUECKUX,
(U3NOTIOTHUYECKUX B OMOXMMHYECKHX OCOOCHHOCTEH, CBOOOIHO CKPEIIMBAIOIIUXCS M JTAIOIIAX
IUIOIOBUTOE TIOTOMCTBO, IPHUCIOCOOJICHHBIX K ONPEICICHHBIM HKOJOTHYECKUM (aKTopam.
Kaxnp1ii BUJ] 3aHUMAET B IPHUPOJIC OTPEICICHHYIO TEPPUTOPHIO — apeall.

Kaxnplif BUJ OTIMYAIOTCS JAPYr OT Apyra ONpeeCHHBIMHU MPU3HAKAMH, CPEIH KOTOPBIX
pa3n4yarT MOp(HOIOTHIECKUH (CXOJCTBO BHYTPEHHETO M BHEIIHETO CTPOCHUS), TeHETUYCCKUN
(ompeneneHHbIf Habop XPOMOCOM), ¢buzHoNIOrHYeCcKui (cxoncTBO MPOLECCOB
KHU3HEICATCTLHOCTH), Teorpaduueckuii (ompeaeicHHas TeppuTopus (apeai), 3aHHUMaeMbId
BHUJIOM) M JKOJIOTHYECKUH (COBOKYMHOCTHh (DAKTOPOB BHEIIHEH CPEbl, B KOTOPOH CYIIECTBYET
BH]).

[TommynsAust — 3T0 COBOKYIMHOCTh 0CO0€H 0JJHOTO BUA, HAXOASAIIMXCS BO B3aUMOJICHCTBUU
MEXIy CO00H W UIMTENhbHOE BpeMsl 3aHUMAKOMMX o0myr Tepputopuio. OCHOBHBIMHU
XapaKTePUCTUKAMU TMOIMYJISALUHN SBISIOTCSA: MPOCTPAHCTBEHHBIE (CTATUYECKHE) M BPEMEHHBIE
(nmHAMHUYECKue).

BOl'[pOCI)I U 3aJaHUA:

ba30BbIi1 ypoBeHb

1. Yro Takoe skomnorusi? KTo BBEN B HAYKy TEPMUH «IKOJIOTHUSI»?

2. OCHOBBI CaMOOpraHU3alluy U caMO0Opa30BaHMUs;

3. ChopmynupyiTe 11eib 1 OCHOBHBIE 33J]a4l COBPEMEHHOM SKOJIOTHH.

4. IlpuBenure Kiaccu(PUKaLMIO MPUPOIHBIX PECYPCOB.

5. Kakue CymecTByOT ajlbTEpHATUBHbBIE HCTOYHUKH SHEPTUH?

6. HazoBuTe 00BEKTHI IKOJIOTHH.

7. CoBpeMEHHasi ~ JKOJIOTHS  KaK  pa3BETBIEHHAs  CUCTEMY  HayK.
OxapakTepu3ynTe Kaxayro 0Tpacib 3KOJIOTUH.

8. OnummTe Kaxablii ypOBEHb OpraHn3aliy )KU3HU.

9. Kakue CymecTByIOT METOIbI KOJIOTHUH?

10. Maremarnueckoe  MOAENIMPOBAHME KAK  OCHOBA  COBPEMEHHOIO
AKOJIOTHYECKOTO ITPOTHO3UPOBAHUSI.

45



11.Yto Takoe cpena oOuTaHMs, M KAKUE CPEAbI 3aCENIEHbI OpraHu3MaMu?

12.Kakast 001acTh 9KOJOTHH W3Yy4aeT IKOJOTHYECKUE (DAKTOPHI U WX BIUSHUE
Ha )KUBbIE OPTaHU3MBbI?

13.YT1o Ha3bIBAETCS IKOJOTHUECKUM (PakTopom?

14.Y10 Takoe sKkoJIornyecKas agantamnus?

15.Kakue hakTopsl cpeibl OTHOCAT K AOMOTUYECKUM U OMOTHUYECKUM?

16.1IpuBenuTe CylecTByOMNE KIacCU(PUKALNUN SKOJIOTHYECKUX (PAKTOPOB.

17.0xapakTepu3yiiTe OCHOBHbIE a0MOTUYECKHUE IKOJIOTUUECKUE (DAKTOPHI.

18.ITpuBeaure kinaccupukauu OUOTUYECKUX (PaKTOPOB.

19.Yt0 Takoe 5SKOJOTMYECKHMH ONTUMYM M DSKOJOTMYECKHN MECCUMYM,
AKOJIOTHYECKUN MAKCUMYM, 3KOJIOTHYECKHUI MUHUMYM?

20.1306pa3ute KpUBYIO 3aBHUCHUMOCTH >KM3HEAEATEIBHOCTH OpraHu3Ma OT
KOJIMYECTBEHHOT'O 3HAYEHUS SKOJIOTHYECKOTr0 (pakTopa.

21.4Yt1o Takoe 3KOJOrHYecKas MIaCTUYHOCTh (BAJICHTHOCTD ).

22.Kakue TUIbl OPraHU3MOB Pa3IUYarOT MO MJIACTUYHOCTH?

23.1300pa3ute cXxeMaTuyHO BBIHOCIMBOCTh OPraHU3MOB.

24.Kak Qopmynupyercss 3akoH MuHUMyMa? Kakue CymiecTBylOT K HEMY
YTOUYHEHUSA?

25.ChopmynupyiiTe  3akOH  TojJepaHTHOCTH. KTO  ycTaHOBUI 3Ty
3aKOHOMEPHOCTH?

26.Yt1o Takoe Bua?

27.J1aitTe onpeneneHne MOMyJIsUuA U €€ XapaKTEPHUCTHK.

I1oBbI1IEHHBIN YPOBEHB
1. XapakTepucTHKa 9KOJIOrH4ecKoi 00cTaHOBKU B CTaBPOIOJIBCKOM Kpae.
2. CocraBuTe cxeMy Kiaccu(UKalui NPUPOTHBIX PECYPCOB C XapaKTEPUCTHKON KaXKJI0TO
KOMITOHEHTA.

CocTaBuTh OJIOK-CXEMY, OTPAKAIOILYIO KJIACCH(PUKALINIO HKOJOTHUECKUX (DaKTOPOB.
4. Dkojorudeckas HuIa opranusma. [IpaBusa 3K0JIO0ru4ecKor HUIIIH.

(98]

CHHCOK JIUTEPATYPbl, PpEKOMEHIyeMblii K HCIO0JIb30BAHUIO M0 TAHHOH TeMe
OcHoBHasi UTEpaTypa:
1. Kopobkun, B. W. Okonorus : [yaeOnuk] mis By30B / B. . Kopobkun, JI. B. [lepenenbckuid. -
13-e m3a. - PocroB v/]] : ®enukc, 2004. - 602 c. - (Bricmiee o6pazoBanue). - bubmuorp.: c. 602.
2. Opnos [1.C. Dxonorust u oxpana 6mochepsl Ipu XUMAYECKOM 3arpsi3HCHUH: Y 4eOHOE

nocobue st By30B/ JI.K.CanoBuukosa,l.H.JlozanoBckast. - 2-e, nepepad. u gom. - M.:Beici.
mkoua,2002. - 334 c.: n. - 320-322
JlonoJIHNTe IbHAS JINTepaTypa:

1 CremmanoBckux, A. C. O0mas sxosorus : yaeOHuK 11t By30B / A. C. CrenanoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bparunkoBa, U. I'. ®U3uK0O-XUMHUYECKHE OCHOBBI MHKCHEPHOU IKOJIOTHH :y4eOHOe Tocooue /
N. T'. BparunkoBa. — M. : Pocculickuii yHUBEepCcUTET ApYKOBI Hapo1oB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

Humepnem-pecypcut:
1 http://window.edu.ru/ — eamHOE OKHO OCTYIa K 00pa30oBaTeIbHBIM pecypcam
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2 http://biblioclub.ru/ — 3bC «YHuBepcurteTckas OHOIHMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37€KTPOHHBIN KaTaJIOT aCCOLMALIUU SJIEKTPOHHBIX OUOINOTEK
y4eOHbIX 3aBefieHni 1 oprannzanuiit CKOO

4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHKe

6 http://ecograde.bio.msu.ru — MadopmarmonHnas cuctema «PyHIaMeHTalbHbIE TPOOIEMbI
OLIEHKHU COCTOSTHHSI 9KOCHCTEM M HKOJIOTHUECKOTO HOPMHUPOBAHUS

IIpakTH4eckoe 3aHsATHE 2. DKOJIOTUS CO00IIECTB. JKOJIOrHYeCKasi cucreMa

Heas 3ausaTus: M3yuuts norsatue OMOLEHO3 U €T0 CTPYKTYPY.

ObocTpeHre HKOJOTMYECKMX OTHOIICHMH TpUPOABI M OOIIeCTBa, OCO3HAHHE
HEO0OXOJUMOCTH UX TapMOHU3ALMHU B JOJTOCPOYHOM NEPCIIEKTUBE HOCAT HE TOJIBKO IN100aIbHBIH
XapaKkTep, HO U IPOSABIIIIOTCSA B JOKAIBbHBIX SKOCOLMOCUCTEMAX, MMEHHO II09TOMY JAaHHAs TeMa
aKTyaJIbHa.

Teopernyeckas 4acThb

buoyenos (ot rp. bios — xu3Hb, koinos — 00IIKA) — COBOKYIMTHOCTh >KUBBIX OPTraHU3MOB,
OOUTAIOMMX HA JAHHOW TEPPUTOPHH M TECHO CBS3AHHBIX MEXKTY COOON MHUIIEBBIMHU CBS3SIMHU.
Teppuropust ¢ IpUMEpPHO OJUHAKOBBIMH yCIOBUSIMH, 3aCE€TICHHAs] TEM WK MHBIM COOOIIECTBOM
(Ono1ieH030M), Ha3bIBAETCS OUOMONOM.

buonieHo3 ycinoBHO monpa3fenstoT Ha: (PUTOIEHO3 — COBOKYITHOCTH IpEACTaBUTENEH
paCTUTENIHHOTO MHPA; 300LIEHO3 — COBOKYMHOCTh TMPEACTaBUTENCH JKMBOTHOTO MHPA;
MHUKPOOHOIIEHO3 — COBOKYITHOCTH MUKPOOPTaHMU3MOB.

KuBble oOpraHu3Mbl, CIOCOOHBIE CHHTE3UPOBAThH OPTraHWYECKOE BEIIECTBO W3
HEOPraHMYECKOTO C HCIOJIb30BAHMEM COJIHEYHOW DSHEPTUU Ha3bIBAIOTCA HPOOYYEHMAMU.
[Ipomiecc mpeoOpa3oBaHUs IHEPTUM COJIHEUHBIX Jydyed B JHEPTrUI0 XUMUYECKHX CBS3EH
OpPraHUYECKUX COCAMHEHUN, Ha3bIBACTCA (homocuHmes.

[ToTrpeOuteneii MEPBUYHOTO OPTaHMYECKOTO BEIIECTBA HA3BIBAIOT KOHCYMEHTAMH.
KoHCyMeHTBI SIBISIFOTCSI TeTepOTPOGHBIMU OpraHM3MaMH, T.e. OpPraHU3MaMH, KOTOpHIE
HY>K/TAaIOTCS B TOTOBBIX OPTaHUYECKHX BEIIECTBaX. PeAylEHTHl — OpraHu3Mbl, pa3pylIaroline
OpraHUYeCcKOE BEUIECTBO, IEPEBO/ISl €0 B MUHEPAJIbHOE COCTOSIHUE.

[lens nmociienoBaTebHON NEpeAaYr BEIIECTBA U 3aKJIOUYEHHON B HEM COJIHEUHOW SHEPIUU
OT OJHHUX OpTraHu3MOB K JpyruM (OT aBTOTpooB K rereporpodam), MPOUCXOASIICH B
pe3yibpTaTe TOENaHUS OJHUX OPraHU3MOB JIPYTUMU Ha3bIBACTCS  mpoguueckou  uiu
nUMamenbHoOU Yenvio.

COBOKYIMHOCTh OPTaHU3MOB, OOBEJAMHEHHBIX OJIHUM THIIOM NHUTAHHS W 3aHUMAIOIIUX
OTIpeIeIEHHOE 3BEHO B MUIIEBOH IIETH, HOCUT HA3BaHUE MPOoduuecKuil yposeHb.

OO6mmMH 3BeHbSIMH TpOdUUYECKUE e 00BETUHSIOTCS B 00JIee CI0KHBIE 00pa30BaHUs —
Tpopuueckue cetu. [luwesas cemv — DTO CIOXKHAs CETh MHILIEBBIX B3aMMOOTHOIICHUIA,
BKJTFOYATOIIAsl Pa3BETBIICHHBIE 1NN MTUTAHUS.

Oxocucmema — 3T0 COBOKYIMHOCTH JKUBBIX OPTaHU3MOB TECHO CBSI3aHHBIX MEXIY CO00M 1
OKpY>Karolllel ux He KUBOU MPHUPOI0ii 0OMEHOB BelleCTBOM U sHeprueil. Jlrobas sxocuctema
COCTOHWT U3 JIByX KOMIIOHEHTOB: OMOTHYECKAas HJIM OMOIIEHO3 U a0MOTHYeCKas UIIM YKOTOII.

Bonpocs! 1 3aganust
bazoBblit ypoBeHb
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1. Yro Takoe 6uorieno3? KTo BBen B HAyKy TEPMUH «OHOLIEHO3»?

2. Kakas o06nacTe 53KOJIOTMHM W3y4YaeT OpraHU3alui0 #u (QYHKIHOHUPOBAHUE
O61o1IeHO30B?

Yro Takoe 6uoron?

[TpuBeauTe K1accupuKao OMOLIEHO30B.

Yro Takoe cTpykTypa OuoneHosa’?

UYrto Takoe BUOBas CTPYyKTypa OuorieHo3a? OxapakTepusyinre ee.

Yro Takoe mpocTpaHCTBEHHAsl CTPYKTypa OunolieHo3a? OxapakTepusyinTe ee.
Yro Takoe 3kosiornyeckas Huma? Kto BBell B HAYKYy TEPMHUH «3KOJIOTHYECKAS
HULIa»?

9. Uem oTiIMUAIOTCS MOHATUS «IKOJOTHYECKASI HUIIA» U «MECTOOOUTAHUE)?

10. Ko chopmynupoBan 3akoH KOHKypeHTHOro wuckimrodeHusi? KakoBa ero
dbopmynupoBka?

11. Yto Takoe 3Koi0oruyeckast JuBepcupuKais?

12. IlpuBeguTe pa3HOBUAHOCTH SKOJIOTUYECKUX HMIIL.

13. Kakue opranu3mel Ha3bIBAXOTCSA MPOAYLICHTAMHA?

14. Kakue opranu3mel Ha3bIBAIOTCS KOHCYMEHTAMM?

15. Kakue opranu3mbl Ha3bIBAKOTCA PEIYLIEHTAMMU?

16. Yro Takoe ¢potocuntes? IlpuBeaure ypaBuenue peakuuu porocunresa. Kro u3
YKUBBIX OPTaHU3MOB CIIOCOOEH K POTOCUHTE3Y?

17. Kakue opranu3msl Ha3bIBatOTCs rerepoTpodamu?

18. Kakue oprann3mbl Ha3bIBarOTCSA aBTOTpodamu?

19. Yro Takoe nuieBas 1eib? Kakue BUAbI MUIIEBBIX LIENEH CYIIECTBYIOT?

20. Yro Takoe Tpoduueckuii ypoBeHb?

21. Yto Takoe nuuieBas CeTh?

22. Yro HazpIBaeTCa TPOPUIECKON CTPYKTYpOr cooOrecTBa’?

23. Yro Takoe 3Kxosornueckue nupamuabl? OxapakTepusyuTe ux BUIBL.

24. Yro Takoe skocucrema’?

25. VI3 KakuX KOMIIOHEHTOB COCTOSIT 9KOCUCTEMBI?

26. UTo Ha3bIBAETCA TMHAMHUKOW SKOCUCTEMBI?

27. Yro Takoe romeocTas?

28.Uto Takoe »HKOJOTHYECKas CYKIECCUS M TNPUYUHBI €€ BO3HUKHOBEHMUS?
OxapakTepu3ynTe BUIbI CyKIIECCHIA.

29.Yto Takoe MNPOAYKTUBHOCTh 3KocucTteM?  OXapakTepu3yWTe  BHUIbI
IPOIYKTUBHOCTH.

© NN B W

I1oBbIIIEHHBIN YPOBEHD
1. CocTaBuTh OJ0K-CXEMyY MUIIEBBIX LIETIEN U NHUILEBbIX ceTeil. [IpuBecTn nmpumepsl.
2. CocTaBUTh NPE3EHTALMIO HA TEMY « DKOJIOTMUYECKU TUPAMUBD.

Cnncok JuTepaTtypbl, peKOMeHAyeMbli K HCI0JIb30BAHUIO 110 JAHHOI Teme
OcHoBHasi IUTepaTypa:
1. Kopobxkun, B. M. Okonorus : [yaeOnuk] mis By30B / B. . Kopobkun, JI. B. [lepenenbckuid. -
13-e m3a. - PocroB v/]] : ®enunkc, 2004. - 602 c. - (Bricmiee o6pa3oBanue). - bubmmorp.: c. 602.
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2. Opnos J.C. Okonorust 1 oxpaHna ouocdepsl Ipu XUMHUUECKOM 3arps3HeHUN: Y4yeOHoe
nocobue st By30B/ JI.K.CanoBuukosa,l.H.JlozanoBckast. - 2-e, nepepad. u gom. - M.:Beici.
mkona,2002. - 334 c.: ui. - 320-322

JlomoIHUTeIbHAS JIUTepaTypa:

1 CremmanoBckux, A. C. O0mas sxosorus : yaeOHuK a1t By30B / A. C. CrenanoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®U3uK0-XxMMHUYECKHE OCHOBBI HHKEHEPHOM HKOJIOTHHU (yueOHoe rnocooue /
. T'. bparuukoBa. — M. : Pocculickuil yHUBEpCUTET IpyKObl HapoaoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

Hnmepnem-pecypcoi:
1 http://window.edu.ru/ — emmHOE OKHO OCTYIa K 00pa30oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckas Ou0IMOTEKa OHIIAWH.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT aCCOIMAIIMN ICKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBenieHni u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.

5 https://openedu.ru — OTkpbITOE 00pa3zoBaHue

6 http://ecograde.bio.msu.ru — Uudpopmannonnas cucrema «PyHaMeHTalIbHbIE TPOOIEMBI

OLCHKH COCTOSAHHA 3KOCUCTEM U SKOJIOTHYECKOI'O HOPMHUPOBAHUS))

IIpakTnueckoe 3ansitue 3. buochepa. Armocdepa, rugpocdepa u Jurocdepa Kaxk
cOCTaBHAasl YacTh Ouocdepsbl.

Heab 3ansaTus: PaccMoTpeTs 3BoIOLNIO0 OHMOC(]EpHI, €e COCTaBHbIE YacTH U CBOMCTBA.
O6ocTpeHre HKOJOTMYECKMX OTHOIIEHMH TpUpOAbl M OOIIecTBa, OCO3HAHHE

H€O6XOI[I/IMOCTI/I HUX rapMOHU3alUU B I[OJIFOCpO‘-IHOﬁ NEPCICKTUBEC HOCAT HE TOJIBKO rJ100aJIbHBIN
XapaKkTep, HO U MPOABJIAIOTCA B JIOKAJIBbHBIX 9KOCOLIMOCUCTEMAX, MMCHHO IIO3TOMY HaHHASA TEMa
aKTyaJIbHA.

Teopernyeckasi 4acThb

buocghepa — »>10 O0OOMOUKA 3emiM, cOCTaB, CTPYKTypa U DHEpPreThka KOTOpOit
OTIPE/IETISIOTCS COBOKYITHOM J1€ATENbHOCTBIO KUBBIX OPTaHU3MOB.

CyTtb yuenus BepHaackoro: 6uocdepa — 3T0 Ka4eCTBEHHO cBOeoOpa3Has 000104Ka 3eMIlH,
pa3BUTHE KOTOPOM B 3HAUUTEIBHON MeEpEe OINpeAessieTcs] NeATENbHOCThIO KUBBIX OpPraHHU3MOB.
buocdepa mpencraBiasier coboi pe3yabTaT B3aUMOJCHCTBHUS KUBOW M HEKUBOM MPUPOIBL.
DneMeHThl HEXUBOW NPUPOABI CBSI3aHBI BOCAMHO C IOMOINBIO JKHMBBIX OpraHu3MoB. [lo
BepnaackoMy, >KMBOE BEIIECTBO — 3TO COBOKYMHOCThH CYIIECTBOBABIIMX WM CYIIECTBYIOIIUX
KHMBBIX OPTaHU3MOB, SIBJISIOIIUXCS MOIIHBIM TeosiorudeckuM ¢akropom. OHO TpaHchopMupyet
sHepruto ConHila U o6ecreunBaeT KpyroBopor.

BemecTtBennslii coctaB Omocdepsl Takke pasHooOpazeH. B.M. Bepnajackuii BKIO9aeT
CeMb TIIYOOKO OTJIIMYHBIX U B TO K€ BpeMs TeONIOTMYECKH CBsi3aHHBIX yactei: 1. JKuBoe
BemectBo; 2. KocHoe BertectBo; 3. buorennoe BemectBo; 4. buokocHoe BemecTBo; 5.
PannoaktuBHble BemecTBa; 6. BeliecTBo paccessHHBIX aTOMOB (XMMHUYECKHE JJIEMEHTHI); 7.
BeecTBO KOCMUYECKOTO POUCXOKICHHUSL.

CornacHO COBpeMEHHBIM MPEJCTABICHUS O CTPYKType Ouochepsl, OCHOBAaHHBIM Ha UIESIX
B.M. Bepnaackoro, Ouocdepy Kak MeCTO OOWTaHHS OpPraHM3MOB BMECT€ C CaMUMHU
OpraHM3MaMH MOKHO Pa3AeNuTh HAa TPU COCTABHBIE YACTHU: T'a30BYIO0 — aTMocdepa; BOJAHYIO —
ruapocdepa; 3) KaMeHHYI0 — TuTocdepa.
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Tepmun «HOOC(Epa» (0T rped. noos — yM, pazyM; sphaira — 1map), BIepBbie BBEICH B
1927 r. Dnyapaom Jlepya. Ilon «HOOC(hEpOi» OH MOHMMAJI COBPEMEHHYIO CTAJUIO Pa3BUTHS
o6rocdepsl, BKIIOYAIONIYI0 O0IIEeCTBO C HHIYCTPUEH, XO3IUCTBEHHOUW NIEATEIBHOCTBIO, S3BIKOM,
peNUTHuen.

Bepnajackuii copmynupoBai 3aKk0oH HOOcephl:

buocdepa HenzoexHO peBpaTUTCs B HOOc(hepy, T.€. B cdepy, rIae pazyM deaoBeka OyaeT
UTPaTh JOMUHHUPYIOUIYIO POJIb B PAa3BUTHH CUCTEMBI YEIIOBEK—TIPUPO/IA.

Bonpocsl u 3aganust
ba30BbIi1 ypoBeHb
Jaiite onpenenenne 6uochepsl. Kakora ee crpykrypa?
Kto BnepBbIie BB B HayKy TepMUH «Onochepar?
OxapakTepu3yiTe OCHOBHBIE 3TaIlbl pa3BUTUS OMOCHEPHI.
KaxkoBbl Baxkneitue acnektsl yuenus B. . Bepuajckoro o 6uocdepe?
Kakyto ctpykrypy umeer 6uochepa?
I'uapocdepa kak coctaBHas yactb Ouochepsl. Ee cBoiicTBa.
ATtmocdepa kak coctaBHas yacTh ouocdepsi. Ee cBoiicTsa.
JIutocdepa kak cocraBHasg yacTb 6uocdepsl. Ee cBoiicTa.
Urto takoe Hoocepa v moueMy BO3SHUKIIO ATO MOHSITHE?
10 ChopmynupyiiTe 3aK0H HE3aMEHUMOCTU OHUOCchepHI.
11. Chopmynupyiite 3akoH Hoochepsl o BepHaackomy.

N I =

[ToBbIlIEHHBIN YPOBEHB

1. Temy «3Bomonust Onocdeps» MpeICTaBUTH B BU/IE TPE3EHTALINH.
2. Temy «CocTtaB u cTpykTypa 6nochepb» nNpecTaBUTh B BUJIE MPE3CHTAIINH.

CnHCcoK JINTepaTypbl, peKOMeHAyeMblii K HCI0JIb30BAHUIO M0 TAHHOI TeMe
OcHoBHas1 JiUTepaTypa:

1. KopobxkuH, B. N. Dkonorus : [yue6nuk] ans By3os / B. 1. Kopookuw, JI. B. [lepeaenbckuii. -
13-e uzn. - PoctoB H/]] : ®enukc, 2004. - 602 c. - (Breicmee o6pa3zoBanue). - bubmumorp.: c. 602.
2. Opnos J.C. Dxonorus u oxpana ouocdepsl Ipu XUMHUUECKOM 3arps3HEHUU: Y4yeOHoe

nocooue st By3os/ JI.LK.CagoBaukoa, . H.JIozaHoBCKas. - 2-¢, mepepad. u gor. - M.:Beic.
mikoja,2002. - 334 c.: un. - 320-322
JlonoJIHUTEIbHAS JTUTEpPaTypa:

1 CrenanoBckux, A. C. O6mias sxosorus : yueOHuK 11t By30B / A. C. CremaHoBCckux. — M. :
IOHUTU-AAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bparunkoBa, U. I'. ®u3uko-xuMu4eckie OCHOBBI MHKEHEPHOU IKOJIOTHH ydeOHOoe rmocodue /
WN. T'. BparunkoBa. — M. : Pocculickuii yHUBepCUTET pyKObl HapoaoB, 2011. — 124 ¢c. —
ISBN 978-5-209-03579-4.

Humepnem-pecypcoi:
1 http://window.edu.ru/ — eauHOE OKHO OCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckass OM0IMOTEKa OHJIAWH.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT acCOIUAIIAN JICKTPOHHBIX OMOIHOTEK
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y4eOHbIX 3aBefieHnit 1 oprannsanuiit CKOO
4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHKe

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctema «DyHIaMeHTalbHbIE TPOOIEMbI

OICHKHU COCTOAHUA 3KOCUCTEM U SKOJIOTHYCCKOT'O HOPMHUPOBAHUS)

IIpakTnueckoe 3ansitue 4. buocgepa. Kpyrosopor Bemects B 0uochepe
Hean 3ansaTus: PaccMoTpeTs 3BoMIONNIO0 OHOC(hEpshI, e COCTaBHBIC YaCTH U CBOMCTBA.

ObocTpeHre SKOJOTMYECKUX OTHOIIEHWH TPUpPOJIbI M OOIIeCTBA, OCO3HAHUE
HEO0OXOJUMOCTH UX TapMOHU3ALUMHU B JOJTOCPOYHOM MEPCIIEKTUBE HOCAT HE TOJIBKO III00aNbHBIM
XapakTep, HO U MPOSIBISIFOTCS B TOKAJIBHBIX KOCOIIMOCUCTEMAaX, MMEHHO MOJTOMY JIaHHAs TeMa
aKTyaJIbHA.

Teopernyeckas 4acThb

Kpyzoeopom eewjecmé — MHOTOKPAaTHOE y4yacTHE BEIECTB B MPOLECCAX, MPOTEKAIOIINX B
atmocdepe, mutocdepe u rugpocdepe, B TOM YUCIE B TEX CIOSIX, KOTOPBIE BXOIAT B Ouochepy
TUTAHETHI, IPU HETIPEPHIBHOM ITOTOKE SHEPTHUH.

ConneyHast sHeprusi obecredynMBaeT Ha 3emile JiBa KPYroBOpPOTa BEIIECTB: OOJBIION
(reomornyeckuii  wiM  aOMOTHYECKWil) W  Malblii  (OMOTCOXMMHYECKUN, OMOTHYCCKHIA,
OMOJIOTUYECKH ).

Bonpimoit KpyroBopoT BEMIECTB — MOCTOSTHHO TOBTOPSIOIIMKCS MPOIECC COBMECTHOTO,
B3aMMOCBS3aHHOTO IpEBpAllleHUus] U T[epeMeIleHusl BellecTB B Mmpupoje. B ocHoBe
T€0JOTMYECKOr0 KPYroBOpOTa JISKHUT MPOIECC MEPEHOca BEUIECTB, B OCHOBHOM MHUHEPATbHBIX
COEMHEHMI, U3 OJHOTO MECTO B Jpyroe, B Macmrtabax miuaHeTbl. Hanbonee OT4ETIMBO 3TOT
KPYTrOBOPOT MPOSBIISECTCS B IUPKYJSIMH BO3AYIIHBIX MacC M BOJIbI, TAKXKE OH 00ECrednBacT
MEPEeHOC MUHEPAJIBHBIX COelMHEeHUN B MacmTabe Bceil Ouochepsl. CHUMBOIOM OOJBIIOTO
KpyroBOpOTa BEIICCTB SBISCTCS COHPalib, a HE KPyr. OTO O3HAYAET, YTO HOBBIA ITHKI
KpyroBOpOTa HE MOBTOPSET B TOYHOCTH CTAphlid, a BHOCUT YTO-TO HOBOE, YTO CO BpPEMEHEM
MPUBOJUT K BEChMa 3HAYUTEITHHBIM U3MEHEHUSIM.

buonocuueckuii  kpycoeopom eewecmé — 3TO KpPYyTOBOPOT, MPEACTABISIOUINI coOOH
€IMHCTBO TIPOIECCOB AKKyMYJISIIIUM JJIEMEHTOB B JKMBBIX OpPraHM3MaxX W MUHEPATU3alud B
pe3ysbTaTe pasjoKeHUs OTMEPLIMX OpraHu3MoB. buojormueckue UIUKIBI 00YCIOBICHBI
KHU3HEACITCITLHOCTEIO ~ OPraHWU3MOB: WX  NUTAHWEM, THIIEBEIMH  CBS3SMH, POCTOM,
pa3MHOXKEHUEM, JBI)KEHHEM, CMEpPTbI0, pasjokeHueMm, MuHepanuzanuei. Ha naHHbIN
KPYrOBOPOT pAacXOJyeTcs O4YeHb Majoe KoimudecTBo dSHeprun ConHia (MEHBIIE OJHOTO
npoueHTa). OH COCTOUT M3 KPYyrOBOPOTOB yIiiepoaa, Kuciaopoaa, ¢hocdopa, a3oTa, cepsl U Ap.
Takum o0pa3oM, BCe XUMHUYECKHE O3JIEMEHTHI YYaCTBYIOT Kak B OOJBIIOM, TaK M MaJiOM
KpyroBOpOTE BEIIECTB, NIePeMeIasich U3 aOMOTUYECKON Cpe/ibl B )KMBbIE OpraHU3MbI M 00paTHO,
o0pa3yst TeM caMbIM OMOTCOXUMHYECKHUE ITUKITBI.

Bonpocsl u 3a1anus:

ba3oBbIi1 ypoBeHb

1. Yro Takoe KpyroBOpOT BEIIECTB?

2. Yewm ornmnyaercs OOJBIION M MaJIbI KPYTOBOPOTHI BEIIECTB?

3. OxapakTtepusyite 0O0JbIION (T€OTOTUYECKUM UIN a0MOTHYECKUI) KPYyTrOBOPOT
BEIIIECTB — BOJIBI, yriiepoaa, Gocdopa.

4. Oxapakrepusyire MaJIbIA (OMOTEOXMMUYECKHUH, OMOTUYECKUI,
OMOJOTUYECKUIA) KPYTOBOPOT BEIIECTB — YIJIepoaa, a3ota, hochopa, Cephl.
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5. Kak BimsieT yenoBek Ha OMOT€OXUMHYECKUM KPYTrOBOPOT?

CHHCOK JINTEPaTyPbl, PEKOMEHIyeMblii K HCI0JIb30BAHMIO 110 TaHHOI TemMe
OcHoBHas1 JIUTEpaTypa:

1. Kopobxkun, B. M. Okomnorus : [yaeOnuk] mis By30B / B. . Kopobxkun, JI. B. [lepenenbckuid. -
13-e m3a. - PocroB v/]] : ®enukc, 2004. - 602 c. - (Bricmiee o6pazoBanue). - bubmmorp.: c. 602.
2. Opnos JI.C. Dxonorust u oxpaHa 6mochepsl Ipu XUMAYECKOM 3arpsi3HCHUH: Y 4eOHOE

nocooue st By3os/ JI.LK.CagoBaukoa, . H.JIozaHoBCKas. - 2-¢, mepepad. u gor. - M.:Beic.
mkoy1a,2002. - 334 c.: umn. - 320-322
JlonoIHUTEIbHAS JTUTEpPaTypa:

1 CrenanoBckux, A. C. O6mias sxosorus : yueOHuK 11t By30B / A. C. CremaHoBCckux. — M. :
IOHUTU-AAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bparunkoBa, U. I'. ®u3uKo-XxuMHU4ecKie OCHOBBI HHKEHEPHOU IKOJIOTHH (ydeOHOoe rmocodue /
WN. T'. BparuukoBa. — M. : Pocculickuii yHUBepCUTET pykObl HapoaoB, 2011. — 124 ¢c. —
ISBN 978-5-209-03579-4.

Humepnem-pecypcol:
1 http://window.edu.ru/ — eauHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckass OM0IMOTEKa OHJIAWH.

3 http://catalog.ncstu.ru/ — 37€KTPOHHBIN KaTaJIOT aCCOLMALIUU SJIEKTPOHHBIX OUOINOTEK
y4eOHBIX 3aBesieHni u opranuzarnuii CKOO

4 http://www.iprbookshop.ru — OBC.

5 https://openedu.ru — OTkpbITOE 00pa3zoBaHUe

6 http://ecograde.bio.msu.ru — MadopmarmonHnas cuctema «PyHIaMeHTalbHbIE TPOOIEMbI

OLICHKH COCTOSAHHA 3KOCUCTEM U SKOJIOTHYECKOI'O HOPMHUPOBAHUA))

Tema 2. OCHOBBI NPUKJIATHON IKOJIOTUHA
IIpakTnyeckoe 3ansiTue 5. AHTponoreHHoe 3arpsiznenune ouocgepsnl. [lonsitue u
KJIaccuukanus 3arpsi3HeHui okpy:kaomei cpeapl. O0mas xapakTepucTuKa
HCTOYHUKOB 3arpPsi3HEHUS
Heap 3ansaTHs: PaccMOTpeTh BO3MOKHBIE BUIBI 3arps3HCHUN W UX BO3JCHCTBUE HA
KUBON OpraHU3M.

Herpanmanus  O6mocdepbl  gBISIETCST  OAHUM W3 OTPUILIATENBHBIX  TMOCIIEICTBUN
XO3SIICTBEHHON  JI€ATENbHOCTH  uejoBeka. [IpoMbIlIIEHHOE U CETbCKOXO3AHCTBEHHOE
MPOU3BOICTBA O0YCIOBIMBAIOT WHTEHCUBHOE aHTPOIOTCHHOE 3arpsi3HEHUE TMPHUPOIHOU CPEIIbI,
KOTOpOE€ OTpakaeTcsi Ha COCTOSHUU MOMYJISIUI paCTeHUN U )KUBOTHBIX, a TAaK)KE Ha COCTOSTHUH
3I0pOBBs Jroiel. MHOTHE BellecTBa, 3arpsA3HSIOIINE OKPYKAIOIIYI0 Cpeay, 00JaaatoT 0COOBIMU
dbopmamu MOPaXKAIOIIETO JeCTBUS - TepaToreHHBIM, MMMYHOJIETIPECCUBHBIM,
AMOPUOTOKCUYECKUM, KaHLIEPOT€HHBIM U MYTareHHbIM. B CBSI3U ¢ 3TUM OJHOM W3 IIEHTPAIbHBIX
mpoOyieM SKOJOTUHM SBISETCS OICHKA W PETyJIMPOBAaHHE YPOBHEW pa3IWYHBIX BHUJOB
3arpsiI3HEHUM Ha OKPYXKaromlyto cpebl. VIMEHHO MO3TOMYy TeMa BechMa aKTyaJibHa.

TGOpETI/I‘leCKaH 4acTb
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3aepsaznenue — MpUBHECEHHUE B KaKyI0-JIMOO SKOCUCTEMY, HE CBOMCTBEHHBIX €1 *KHMBBIX WIIN
HEXXHMBBIX KOMIIOHEHTOB, (PU3MYECKHX WIM CTPYKTYPHBIX HM3MEHEHHH, HapylIarolmMX WIH
NPEpHIBAIOIIMX MPOIECChl KPyroBOopoTa M OOMEHa BELIECTB, MPUBOASAIINE K CHIKCHHIO
MIPOTYKTUBHOCTH HJIW PA3PYLIEHUIO O SKOJIOTMYECKON CHCTEMBI.

1o IpOUCXO0XKAECHUIO BBIIEIAIOT:

— ©CTECTBEHHOE 3arps3HEHHE, BO3HMKIIEE B pe3yjbTaTe MPUPOIHBIX
IIPOLIECCOB (JIECHBIX MOKAPOB, U3BEPKEHUSI BYJIKAHOB, BHIBETPUBAHUS U IIp.), 0€3
BJIMSIHUA YEJIOBEKA;

— AHTPOIIOI€HHOC 3arpsA3HCHHUC, SBJIAIOMICCCS PE3YJIbTATOM ACATCIBHOCTHU

YCJIOBCKaA, HHOT' 1a I10 MaciTadam BO3JICHCTBUS MMPEBOCXOAAIICE CCTCCTBCHHOC.

[To macmtabaM U pacrpoCTpaHEHUIO 3arps3HEHUE MOXKET OBITh JIOKAIBHBIM (MECTHBIM),
PETHOHAIBHBIM ¥ TJI00ATEHBIM.
[To Buaam 3arps3HEHUI BBIACISIOT:

— HMHIPEIUEHTHOE (XUMUYECKOE);
— mapameTpuueckoe (husndeckoe);
— OunoreHeTndyeckoe (OMOIOTHIECKOE) 3arps3HEHNUE;

— CTaIMAILHO-JECTPYKIMOHHOE 3arps3HEHHE, MPEACTABISIoNee Co00M M3MEHEHHe
JTaHAAPTOB U SKOCHCTEM B MPOIIECCE TIPUPOIOTIOTB30BAHHSL.

1. Xumuueckoe (unepeduenmmnoe) 3acpsznenue — UPUBHECEHHE B OKPYKAIOIIYIO CPEIy
BEILECTB, HECBOMCTBEHHBIX € 10 CBOEMY XUMHUYECKOMY COCTaBY WM IPUCYTCTBYIOIIUX B HEU B
OYeHb OOJIBIINX KOJMYECTBAX.

2.  Qusuueckoe (napamempuueckoe) 3acpsi3HeHUe — W3MEHCHHE €CTECTBEHHOTO
¢dusmueckoro coctosiHus cpeabl. OHO BKJIIOYACT: TEIUIOBOE (TEPMalbHOE); IIYMOBOE
(BUOpAILIMOHHOE); CBETOBOE; PAIMOAKTUBHOE; JIEKTPOMArHUTHOE.

2. Buonoeuueckoe 3acpsznenue — 3TO NMPUBHECEHHE B IKOCHUCTEMbI HE CBOMCTBEHHBIX
(4y’)KIpIX) WM OJKMBOTHBIX  (300T€HHOE  3arpsi3HEHWe), pacreHuil  (duToreHHoe) W
MUKPOOPTaHU3MOB (MOKPOOOTEHHOE).

1. Ucmounuxu 3aepsiznenust ammocghepbi.

Baepsaznenue ammocgeprozo 6030yxa — 3TO U3MEHEHHE €r0 COCTaBa U CBOWCTB, KOTOPOE
OKa3bpIBACT HEOIArOMPHATHOEC BO3JCHCTBHE HA 3JI0POBHC YEIOBEKA, JKMBOTHBIX, PACTCHUH M
9KOCUCTEM B IICJIOM.

VICTOYHUKY 3arpsi3HEHHS BO3yXa UMEIOT CIICAYIOIIYIO KIacCH(DUKAIIUIO:

1. TTo HazHaueHMIO:

— TEXHOJIOTUYECKUE — COAECpKAIUE XBOCTOBBIE I'a3bl MOCJE YyJIaBIUBAHUS
Ha PeKyINepalMoHHbIX, a0COPOIIMOHHBIX, aICOPOIIMOHHBIX U IPYTHX YCTAHOBKAX, a
TaKke MPOAYBOUYHBIC Ta3bl W3 allllapaToB, YCTPOWMCTB W YCTAHOBOK (ISl ATHUX
BBIOPOCOB XapaKTEPHBbI BHICOKME KOHIICHTPAIIMU BPEIHBIX BEIIECTB W MaJjbie
00BbEMBI YIAISIEMOT0 BO3/IyXa);

— BEHTWJISALIMOHHBIC BBIOPOCHI — MPEACTABISAIOT COOOKW MECTHBIE OTCOCHI OT
000py0BaHuUs U OOLICOOMEHHYIO BBITSKKY.

2. ITo MecTy pacnoIoKEeHUs:

— HE3aTCHEHHbIEC 1587051 BBICOKHE — HaXoOAIueCs B 30HE
Hee(OPMUPOBAHHOTO BETPOBOT'O MOTOKA (BBICOKKE TPYObI, TOYCUHBIE UCTOUYHUKH,
yIAJSIONIME 3arps3HEHUsST Ha BBICOTY, NPEBBIIAIOIIYI0O B 2,5 pa3za BBICOTY
MPOM3BOJICTBEHHOI'O 3/1aHU);
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— 3aTCHEHHBIE WM HM3KME — pPAaCIIOJOKEHHBIE Ha BBICOTE B 2,5 pasa
MEHBILIE BBICOTHI IPOU3BOJICTBEHHOTO 3/1aHUS;

— Ha3eMHble — Haxojsdluecss BOJM3M 3E€MHOM MOBEPXHOCTH (OTKPBITO
pacmoIoKEHHOE TEXHOJOTHYECKOe 000pyI0BaHUEe, KOJIOALBI, TPOU3BOJCTBEHHbIE
KaHAJIM3alu1, MPOJIMTHIE TOKCUYHBIE BEIIECTBA, OTKPBITO XPAHSIIMECS OTXObI
IIPOU3BOJICTBA).

3. ITo reomeTpuueckoit popme:

— TOYeuHbIe (IIaXThl, TPYObI, KPIIIHBIE BEHTUIIATOPHI);

— nuHeWHble  (OTKPBITBIE  OKHA, a’parroHHble  (oHApH,  OJIU3KO
pa3MEINIECHHBIE BBITSKHBIE IIaXThl U (DaKesb).

4. Tlo pexxumy pabOThI:

HEMPEPHIBHOTO JCHCTBUS;

MIEPUOINYECKOTO ICUCTBUS,

MT'HOBEHHBIE — BBIOPOCHI, IPU KOTOPBIX 3arpsi3HEHUE PACTIPOCTPAHSIETCS
3a JIOJIM CEKyHJbI IMOPOW HA 3HAYMTENIBHYIO BBICOTY (MPOUCXOIAT MPHU B3PHIBHBIX
paboTax ¥ aBapUUHBIX CUTYALIUAX).

— 3aJIIOBbIE — BEIOPOCHL, IPU KOTOPBIX 32 KOPOTKUN POMEKYTOK BPEMEHH
B BO3JyX NOCTyHaeT OOJIbIIOE KOJWYECTBO BPEIHBIX BEILIECTB (BO3MOXHBI MpU
aBapusiX U CHKUTAHUM OBICTPOTOPSIIMX OTXOJOB MPOM3BOACTBA HA CIELMAIBLHBIX
TUIOIIA/IKAX JUJISl UX YHUUTOXKEHUS).

5. I1o mampHOCTH pacpOCTpPaHECHUS:

— BHYTPUIUIOIIAJOYHBIE — IPOUCXOJISAT, Korjaa 3arpsi3HEHNU,
BbIOpachIBa€Mble B BO3AYLIHBIM OacceilH, 00pa3ylOT BBICOKHE KOHUEHTpPALUU
TOJIKO Ha TEPPUTOPUM MPOMBIIUICHHON IUJIOIMIAIKH, a 3arpsi3HEHUNA B KUIIBIX
palioHaX HE MPOUCXOJUT (ISl JAHHBIX BBHIOPOCOB MPEAYCMATPUBAIOT CAHUTAPHO-
3aLIUTHYIO 30HY OOJIBLINX Pa3MEpPOB);

— BHEIUIOUIAJI0YHBIE — IPOUCXOAT, KOrja 3arpsA3HEHUs NOTEHIHAIBHO
CHOCOOHBI CO3/1aBaTh BBICOKHME KOHIICHTPAIMM Ha TEPPUTOPHH KUIOrO paiioHa

(mopsnka ITJIK nmst Bo3ayxa HaceJeHHbIX TyHKTOB).

2. Ucmounuku 3aepsisHenust 2uopocgepul.

3aepszuenue 6000emos — 3TO CHWXKEHUE UX (QYHKIMA B OMocdepe W IKOJIOTHUECKOTrO
3HAYCHUSI B PE3yJIbTAaTe MOCTYIUICHUS B HUX BPEIHBIX BEIIECTB.

Cmounvie 600bi — 3TO BOIBI, OTBOJAUMEBIE IIOCJIE HCIIOJb30BaHHUSI B OBITOBOM U
MIPOU3BOJICTBEHHON JEATEILHOCTH YEIIOBEKA.

PaccmoTpum 6osee moipoOHO UCTOYHUKH 3arpsi3HEHUS BOJIHOTO OacceiiHa.
1. ATmMocdepHbIe BOJIBI
2. 'opojckue CTOYHBIE BOJIbI
3. CenbCKOX03iICTBEHHBIC BOJIBI
4. ITpOMBIILJICHHBIE CTOYHBIE BOJIbI

3. UcmoyHnuku 3aeps3Henus iumocgepul.

HcrounnkaMu 3arpsi3sHEHUS TUTOC(EpHI SABIISIOTCS:

1. BeITOBBIE IPEANPUATHS U JOMA. 3/1eCh B KAUECTBE 3arpsS3HUTEIICH BBICTYAeT OBITOBOM
MyCOp, MyCOp Mara3uHoOB, OOJIbHUII, TPEAMETHI JOMAIITHETO O0UX0/1a;

2. CenbCckoe X035HCTBO. B KauecTBe 3arps3HHUTENCH BBICTYMAIOT SIOXUMHUKATHI, OTXOJIbI
YKUBOTHOBOJICTBA M CEJIbCKOXO3IMCTBEHHOM MPOAYKITUH;
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3. Tennosuepreruka. Kpome oOpazoBanus OOJIBIIOrO KOJIMYECTBA LUIaMa U 30Jbl, IPU
C)KMUTaHUHM KaMEHHOTO YIJISl BBIICNAIOTCS B aTMocdepy ca)ka, HECrOpEBILNE YaCTHUIIbl, OKCHIIbI
Cepbl, KOTOPBIE TIOCTEIIEHHO OCaKIA0TCS Ha IIOBEPXHOCTH IIOYBBI;

4. Tpaucnopt. Ilpu pabore aBurarenst BHyTPEHHETO CropaHusi oOpa3yrOTCsl OKCHJIbI
a30Ta, CBUHEI, YIJIEBOJOPOIbl U JIPYyTrUe BEIIECTBA, KOTOPHIE OCENAIOT HA IIOBEPXHOCTH IOYBBI
WM TIOTJIOIIAKOTCS PACTEHUsIMH. A TIOCIIE PACTEHM, B pe3yjbpTaTe KpyroBOpOTa, IO MUIIEBOM
LIEMU 3arpsA3HAIONIME BELIECTBA MIONAJAl0T B IIOYBY;

5. [IpoMbliieHHbIE TIPEANPUITHS. 3arPA3HEHUS [TOUBbI IPOUCXOAUT B OONbIIEH CTEEHH
OT MPEANPUATHI METALTYpruu (COJM LBETHBIX M TSKEJBIX METAUIOB), MAallMHOCTPOEHHUS
(maHuABl, COCMWHEHMS MBIIIbsIKA, OEPWIUINSA), TPOW3BOJACTBO IutacTMacc (OeH3om, ¢eHon),
LEJUTI0JIO3HO-0yMa)KHOW MPOMBIIIIICHHOCTH ((PEHOIIBI, METaHOJI, CKUITUAAP).

Bonpocse! u 3axanus:

bazoBblil ypoBeHB

I.  Yto Takoe aHTPONOr€HHOE BO3/ICUCTBUE?

2. Ilpueaute ki1accupuUKaIMO aHTPOIIOIT€HHOTO BO3ACHCTBUSI.

3. Yrto Takoe 3arpsa3HeHuc?

4. Tlpuegute kinaccudukanuio 3arpszHeHuil. OxapakTepusyuTe KaKIblil BH]I
3arps3HCHUN.

5. OxapakTepu3yiTe HICTOYHUKH 3arps3HEHUS aTMOC(EPHI.

6. OxapakTepu3yiTe UCTOUYHUKH 3arpS3HEHUS THAPOCHEPHI.

7. OxapakTepu3yiTe HCTOUHUKU 3arpsI3HEHUS JINTOCQEPHI.

IloBbIIEHHBINH YPOBEHB
1. CocTtaBUTh OJIOK-CXEMY, OTPAKAIOIIYIO KITAaCCU(PUKAINIO 3arPSI3HEHHM.

CnHcoK JINTepaTypbl, peKOMEHyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHas iMTEpaTypa:

1. KopoOxkun, B. 1. Dkonorus : [yae6nuk] ams By3os / B. 1. KopookuH, JI. B. [lepenenbckuid. -
13-e u3n. - PoctoB H//] : ®enukc, 2004. - 602 c. - (Breicimee odpa3zoBanue). - bubmmorp.: ¢. 602.
2. Opmog JI.C. Dxomnorust 1 oxpaHa 6uocdepsl Ipyu XUMHIECKOM 3arpsi3sHCHUU: Y 4eOHOe

noco6ue st By30B/ JI.K.CanoBuukosa,l.H.JlozanoBckas. - 2-e, nepepad. u gom. - M.:Beici.
mkoua,2002. - 334 c.: ni. - 320-322
Jlono/IHMTeIbHAS JIUTepaTypa:

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

2 bpatuukoBa, U. I'. ®u3nko-xuMu4ecKre OCHOBBI HH)KEHEPHOM SKOJIOTHH :yueOHOe mocoodue /
W. I'. bpatuukoBa. — M. : Poccuiickuii yHuBepcuTeT qpysx0b1 HapoaoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

Humepnem-pecypcoi:
1 http://window.edu.ru/ — eauHOE OKHO JIOCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OnbinoTeka OHIaiH».

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KaTaJIOT acCOIUAIIMN JICKTPOHHBIX OMOINOTEK
yueOHBbIX 3aBefieHni u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
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5 https://openedu.ru — OTKpBITOE 00pazoBaHKe

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctema «PyHIaMeHTalIbHbIE TPOOIEMbI

OLCHKHU COCTOAHHA 3KOCUCTEM U SKOJIOTHYCCKOI'O HOPMHUPOBAHUS

IIpakTH4eckoe 3aHATHE 6. AHTpPONOreHHOE 3arpsi3HeHne Onochepbl. OCHOBHBIE
HCTOYHUKM 3arpsi3HeHHs Ouocdepsl. I'100a1bHbIe MP00JIeMbI 3K0JIOTHH

Henb 3ansaTusA: PaccMoTpeTs OCHOBHBIE UCTOYHUKH 3arpsA3HEHUN U UX BO3JEHUCTBHUE Ha
KUBOM OpraHuW3M, OCHOBHBIE TIJI0OOAJIbHBIE SKOJOTMYECKHE NPOOJEMbl UM MEPOIPHUSITHS 10
BO3MO>KHOMY CHUKEHHIO 3arps3HEHUN IPUPOJBI.

Herpanauus Ouocdepbl  sABIsIeTCS OJHUM U3  OTPULATENIBHBIX  IOCJIEICTBUI
XO34MCTBEHHOM  JEATEIbHOCTH  4YeJOBEKAa. [IpOMBIIIIEHHOE UM CENbCKOXO35AKWCTBEHHOE
MIPOU3BOJICTBA OOYCIIOBIMBAIOT UHTEHCUBHOE aHTPOIOI€HHOE 3arpsi3HEHUE MPUPOAHON CpEjbl,
KOTOpPOE€ OTPaKaeTcsi Ha COCTOSHUU MOMYJISIIUI PAaCTEHUN U KUBOTHBIX, @ TAaKXK€ Ha COCTOSIHUU
3I0pOBBs Jroiel. MHOTHE BellecTBa, 3arpsA3HSIOIINE OKPYKAIOILIYI0 Cpeay, 00JaaatoT 0COOBIMU
dbopmamu MOpaKaroIIEro nercTBUs - TEPaTOr€HHBIM, MMMYHOJIEIPECCUBHBIM,
AMOPUOTOKCUYECKUM, KAHLIEPOT€HHBIM U MYTareHHbIM. B CBSI3U ¢ 3TUM OJHOM U3 IIEHTPAIbHBIX
npo0sieM 3KOJOTHH SBISETCS OIEHKAa W PEryJMpOBaHHE YpPOBHEM pas3IMYHBIX BHJOB
3arpsi3HEHMI Ha OKpPYXarollyto cpenbl. MIMeHHO mo3ToMy TeMa BechbMa aKTyaJibHa.

Teopernyeckas 4acThb

PaccmoTpu Oosiee moapoOHO KaxIblii HCTOUHUK 3arpsi3HEHUs OKpYXKaroIel cpeibl.

1. TopHomoObIBamiasi NPOMBINLIEHHOCTb. IIpakTHuecku Bce MHUHEpaIbHbIE
pecypehbl OTHOCATCA K HEBO30OHOBHMBIM M COBPEMEHHOM IPOMBIIIJIEHHOCTBIO UCHOJIb3YIOTCS
HE TMOJIHOCTHIO. B GONBIIMHCTBE CTpaH OCTAETCsl B HEApaxX WM BHIOPACHIBACTCS B OTBAIbBI 12-
15% pyn 4epHBIX U LBETHBIX MeTaoB. Tak Ha3plBaeMble MJIAHOBBIE MOTEPU KAMEHHOI'O YIS
coctaBisioT 45%, nedptu — 56%. Ilpu pa3paboTke MOIUMETANTNICCKUX Py U3 HUX, OOBIYHO,
U3BJICKAIOTCS OJUH-[BAa METa/lla, a OCTaJbHbIE COIYTCTBYIOLIME METaIbl BbIOPACBHIBAIOTCS
BMeCTE ¢ BMelnaroleil nopoaoi. Ilpu no0bue KaauitHbIX COJIEH U CIIIOJbI B OTBAJIaX OCTAETCS
110 80% ChIpbsI.

2. Ternio3HepreTuka. McrouHnkamu OOJBIIOTO KOJIMYECTBA aTMOC(EPHBIX BHIOPOCOB
U TBEPJBIX OTXOJI0B B TEIVIOIHEPIeTUKE SBISIFOTCA TEMJI0UIEKTPOCTAHLIUMY, TPOMBIIICHHbBIE U
KOMMYHQJIbHBIE TPEANPHUATHS, padoTa KOTOPHIX HETOCPEACTBEHHO CBS3aHA CO CHKUTAHHUEM
torrBa. OCHOBHBIMU MCTOYHHUKAMH SHEPIMU B HAcTOsIEe BpeMs U Ha Onmxkaiiiee Oyayiiee
OCTaeTCs OPraHWYEeCKOe TOIUIMBO — YroJib, HE(Th, MPUPOJHBIN Ta3, ApEeBECHMHA U TOPO.
TemnnoBble 37€KTPOCTAaHIIMK BBIOPACBIBAIOT B aTMoc(epy IbIM, oOpasyroluiics B pe3yibTaTe
C)KMTaHUs TBEPJOTO UJIU JKUJKOTO TOILUIMBA.

3. ATOMHasi NPOMBIULIEHHOCTb. VICTOUHMKM 3arpsi3HEHUs aTMoc(hepbl TOKCUYHBIMU
BELIECTBAMM Ha aTOMHBIX 3J1eKTpocTaHUuAX (ADC) —paanoakTHUBHBIA HOJ, paguOaKTHBHbIE
MHEPTHBIE Ia3bl U a3PO30JIH.

4. Mertajiiyprudyeckasi NnpoMbillIeHHOCTb. OJHO U3 NEPBBIX MECT IO 00bEMY
3arpsi3HEHU, BbIOpachIBaeMbIX B Ouocdepy, sBISETCA dYepHas M ILBETHAs METAJUIyprus,
METauI000pabaThIBaIONIAs MPOMBIIUIEHHOCTb.

5. Xumu4yeckasi MpoMbIILIEHHOCTb. K 3TON oTpaciau oTHOCHUTCA OoJbIlas rpyrimma
npeanpustuid. CocTaB  NPOMBINUICHHBIX  BBIOPOCOB  OT  NPEANPHUATHNR  XMUMHUYECKOH
IPOMBIIIICHHOCTH pa3HOOOpa3eH M TOKCHYeH. K HUM MOXHO OTHECTH: OKCHJ YIJIEpOAa,
OKCHJIbl a30Ta, CEPHUCTHIE COEOUHEHMsI (JIMOKCHJ CEpBl, CEPOBOAOPOJ, CEPOYIJIEPON),
OpPraHUYeCKUE PacTBOPUTEININ, AMUHBI, aJIbJAETH/IbI, XJIOP U €ro MPOU3BOAHBIE, IUAHOBOJOPO/,
¢bTopuasl, coenunenus pocdopa, pTyTh U Ip.

6. HedrenodbiBawomas,, HedTenepepadbaTpiBaOIIass W  HedTeXMMUYECKAS
NPOMBIILIEHHOCTD.
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XapaKkTepHbIMU 3arps3HAIONIMMHU BELECTBAMH, 00Pa3yIOIIMMUCS B Mpoliecce J00bun
He(TH, SBJISIOTCS YTJIEBOJOPOABI U OKCUJ yriepojaa. 3HAuMTeNlbHas YacTh 3arpsi3HEHUi
MOCTYNaeT B BO3AYIIHBIM OacceiiH mnpu CKUraHud HepTsHOro rasza B ¢akenax. Ha
HedTenepepabaThIBAIOIMX MPEANPUATUAX  OCHOBHBIMH  3arpsi3HSIOIIMMHU  BEIIECTBaMH,
BbIOpAChIBAEMBIMU B BO3/YIIHbII OacceliH, SBIAIOTCS YIIIEBOAOPOIbI U JIETy4Yne OpraHuueCcKue
COEMHEHMSI, TUOKCU]] CePbl, OKCUJ YTJIepoia, OKCUAbI a3oTa. CepHasi KMCIOTa, UCIIOJIb3yeMast
B OOJIBIIMX KOJHMYECTBaX B HE()TEXUMHUH, — OJUH M3 HambOoyiee BPEAHBIX JJIS OKpYXKarolei
cpensl  OTXOAOB HedrenepepaboTku. Perenepauus oTpaOOTaHHONM CEpPHOM  KHUCIOTBI
TEXHOJIOTUYECKH OYEHb CIIO)KHA W OOXOIMTCS JOpPOro, 4eM IOJyuyeHHe YHUCTOH CcepHOU
KUcHoThl. [lo3TOMY CEpHOKHCIOTHBIE OTXOJbl OOBIYHO CIIMBAIOTCA B OBparu, TOpPHbIE
BBIpAaOOTKH, a Mpu ManbiXx KoHueHTpauusx H,SO4, — B peku, oTpaBisisi U 3arps3Hss MOYBBI U
MOBEPXHOCTHBIE BOJBl. YTUIU3ALUS CEPHOKUCIOTHBIX OTXOJOB — CIJIOXKHAsl XO3SHCTBEHHAas
npobiema.

8. Ces1bCKOXO0351HICTBEHHOE 3arPsA3HEHHE.

OCHOBHBIMU MCTOYHHMKAMM 3arpsi3HEHUS] OKPY’KaIOLIEH Cpeibl B CEIBCKOM XO35HCTBE
SBIIAIOTCS MHUHEpaJIbHbIE, OpraHndeckue ynoOpeHust U nectuuuisl. [lomumo 3Toro, BogoeMbl
3arpsI3HSAIOT CENbCKOXO3AUCMBEHHbIE CMOKU — TO CTOKHM KMBOTHOBOAUYECKHUX KOMILUIEKCOB U
CTOKH, 00pa3zyemble MPHU BHIMBIBAHUH arpOXMMHUKATOB M MHUHEPAIbHBIX YA00pEeHUH 3a mpeiesbl
[IaXOTHOTO CJIOS B IOBEPXHOCTHBIE BOABI. [l JKMBOTHOBOAYECKHX CTOKOB XapaKTEpPHO
OaxkTepuanbHOE U OPraHUYECKOE 3arpsi3HEHUE PACTUTENBHOIO U )KMBOTHOTO MPOUCXOKICHUS, a
TaK)Ke 3arpsA3HEHNE aMMHUAYHBIMU COETUHEHHUSIMH.

OT Wcnonb30BaHMS ~ MHUHEPAJIbHBIX W OPraHMYeCKUX  yAOOpeHUH  3aBUCUT
MIPOAYKTUBHOCTD CEJIBbCKOTO XO3siicTBa. Munepanvhbie y0oopenus — 3TO HEOPraHUYECKHE
BemiecTBa (TJIaBHBIM 00pa3oM COJIM), COJEpXKAIIie HEOOXOIUMBIC ISl PACTEHUN SJIEMEHTHI
MUTAHUSL.

9. IIpoMBINJIEHHOCTh CTPOUTEJNbHBIX MaTepuajioB. [IpousBojacTBa IEeMEHTa U
CTPOUTENILHBIX MAaTEPUAIOB OTIMYAIOTCS OOJBIINM Pa3HOOOpa3ueM aTMOC(EpPHBIX BHIOPOCOB.
OCHOBHbBIE TEXHOJOTHMUECKHE MPOIECChl 3TUX MPOU3BOACTB — H3MEIbYEHHE, TEPMHUUYECKas
o0paboTka mony(padpruKkaToB M MPOIYKTOB, KOTOPHIE COMPOBOXKIAIOTCS BHIOPOCOM OOJIBIIOTO
KOJIMYeCTBAa IMbUIM M B3BEIIEHHBIX 4YacTHIl B BO3AYIIHBIM OacceliH. Hampumep, mnpu
npousBoAcTBe 1 T u3Bectu Bbaensercs 200 Kr nmpuid, a MpU NOJYYEHUH | T CTPOUTEIBHOTO
runica — 140 xr e, OTXoAsIIMe ra3bl IPOU3BOJICTBA CTPOUTEIBHBIX MAaTEPUATIOB COJIEPHKAT
OKCHJIbI YIJIEPOJa, CEPBI, a30Ta, YIIEBOJOPOABI U 1.

10. KommyHabHOe X03MCTBO ropoaoB. KoMMyHanmbHOE X0351CTBO TOPOJOB HECET B
ce0e JKUAKUE OTXO/IbI (CO CTOUHBIMU BOJIAMH) U TBEP/IBIC.

llapnukoswiii 2¢hpghexm — sBIEHHE NOBBILIEHUS CpPEIHEH TeMIepaTyphl
aTMOC(bepBI 3a CUYCT YBCIMYCHHA KOHLCHTpAUWN B Hel IMapHHUKOBBIX TI'd30B. K
IMApHUKOBBIM Ta3aM OTHOCATCA: BO/AHBIC IIAPhI, erICKI/ICJIHﬁ ra3 (,Z[I/IOKCI/II[
yTiiepojia), MeTaH, OKCUIbI a30Ta, 030H, ()PEOHBI.

[TapHukoBble Ta3bl, BHIOpOIIEHHBIE B aTtMocdepy B pe3ylbTaTe aHTPOMOTEeHHOM
NEeSTeNIbHOCTH, 3aJIepKUBAIOTCA B aTMocdepe, MOTJIOLAIOT HHPPAKPACHOE H3JIyuYeHUE U
MEPEen3NIydyaoT ero OoOpaTHO B HIDKHUE ciou aTMocdeprl. Tak MPOMCXOAUT IMOCTETEHHOE
TIOBBIIIEHUE TEMITEpaTyphl. YeM OoJbllle TapHUKOBBIX Ta30B, TEM CHJIbHEE JeHCTBYET 3(h(eKT.
VYBenuueHne KOHUEHTPALMH JJaHHBIX ra30B MPUBOAUT K YBEIUYEHHUIO Temneparypsl Ha 2-3 °C
U K CEphe3HOMY HU3MEHEHHUIO METEOPOJOTMYEeCKOW M THAPOJMHAMUYECKOW OOCTaHOBKHU
ouocdepsl.

1. O3oHOBBIM cioii — 3T0 cnoil atmocdepbl (cTpatocdepnl) C
MOBBIIICHHBIM  coiepkaHneM  o3oHa. O30H  —amwmorpomHas  ¢opMma
MOJIEKYJISIPHOTO KHCJIOPOJa, €r0 MOJEKYJa COCTOMT M3 TPEX aTOMOB KHCIOPOJIa
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(O5). O30H oOpazyercss B cTpaTocdhepe M3 KHUCIOpOAa IO BO3JCHCTBHEM

yIbTPa(HOIETOBOTO U3ITYUCHUSI.

O30H TOTJIONIAET KECTKOE (KOPOTKOBOIHOBOE) yibTpaduosieToBoe u3nydenne CoiHIA,
NPEOXPaHsIsl KHUBBIE OPTaHU3MBI OT €r0 TYOUTEIILHOTO Bo3aeHCTBHA. JKECTKMI yabTpaduoner
HE CTmOCOOEH MPOHUKATh TIIyOOKO B TKAaHU M IOATOMY IOPAXKAET TOJIHKO MMOBEPXHOCTHHIE
opranbl. On paspymaer JJHK u npyrue opraHumyeckue MOJIEKYJIbI, YTO MOXET BbI3BaTh PaK
KOXH, KaTapakTy, UMMYHHbIE 3a00JICBaHHS, OKOTU KOXXH, pOroBUIlbl. [Ipemmonaraercss kak
€CTECTBCHHOE, TaK M aHTPOIOTEHHOE MPOMCXOXKICHUE «O30HOBBIX IbIP». AHTPOIOTEHHOE
BO3JICHICTBUE CBSI3BIBAIOT C TIOBBIIICHHBIM COACpX)aHHeM XJIopdTopyriepoaoB (hpeoHOB) —
XOoY.

Kucnomuvimu 0oorcosimu Ha3pIBalOT BCE BHUJIBI METEOPOJIOTHUECKHX OCA/IKOB
(mox 1w, cHer, rpaj, TyMaH, UHEH, JOXK]b CO CHEroM), mokaszaresnb pH KOTOpbIX

MEHBIIIE, YeM cpelHee 3HaueHne pH noxneBoit Boasl, paBHOE 5,65.

B orcyrctBumM 5r0OBIX  3arps3HHATENEN  JTOKAEBas BOJA MPEACTABISIET COOOM
crabokucIbli pactBop U umeet pH 5,65. DTo mpoUCXOIUT U3-3a TOrO, YTO TUOKCHU] yIiiepoaa
B3aUMOJICHCTBYET C 10 AeBOM Bos1oH. [Ipu aTOM 0Opasyercs cnabas yrompHas kuciota (CO, +
H,O = H,CO:s). B peanbHbIX yCIOBUSAX MMOKa3aTelb €€ KUCIOTHOCTH B PAa3HBIX MECTAaX MOXKET
CIJIPHO OTJIMYAThCSA, YTO 3aBUCHT OT COCTaBa Ta30B, COJACPKAIIMXCS B aTMocdepe
OIpeIeIEHHON MECTHOCTH (OKCHJI Cephl, OKCUIBI a30Ta).

XUMUYECKHIl aHalu3 KHUCIOTHBIX OCAJKOB MOKa3biBaeT npucyrctBue cepHoil (H.SOs) u
azotHoit (HNOs) kucnor. Hanudme B 3THX (hopMynax cepbl ¥ a30Ta IMOKa3bIBaeT, YTO mpobiema
CBsI3aHa C BBEIOpOCAMM JIaHHBIX DJIEMEHTOB B BO3IYIIHBINA OacceliH. Takum 00pa3oM, KUCIOTHBIE
0CaJIKM BO3HHMKAIOT U3-3a BBHIOPOCOB B arMoc(epy KHCIOTHBIX OKcHIOB (okcuabl cepbl (SO, u
SO;) u okcuast azora (NOy)).

[Tomumo TH06anbpHBIX HpoOIeM aTMocdepsl CYIIECTBYIOT U JIPyrHe, O KOTOPBIX CTOUT
YIIOMSIHY Th.

[Tpobnema neduumTa NpecHoi BOABI.

VY4yeHble cuuTalOT, YTO JaHHAs npoliemMa CBA3HA C €€ Hepa3yMHbIM
npuMeHeHrueM. CenbCKoe XO3SMCTBO HMCHOJIB3yeT st cBoux Hyxn /0%,
noTpedsieMoil 4eroBeKoM NpecHod Bojbl. [loMmuMo Hero B OoibIIMX OOBEMax
BOJly OTPEOIISIET IPOMBIIIIIEHHOCTb.

— Jerpajanus IIOYBEHHOIO IIOKpOBa M OIyCThIHMBaHue. B pesyibrare

«arponpoOMBIIIJIEHHOT0» 3eMJIEACNIUS MPOUCXOAUT pa3pylIeHUE II0I0POIHOTO
cosl 3eMJIM, T.e. TOYBEHHas »dpo3us (MOYBBI paclaxuBalOT Ha OOJBIIUX
TEPPUTOPHUSIX, a TIOAOPOIHBIN CJION CMBIBACTCSI BOJIOM WIJIM BBITYBA€TCSI BETPOM).

BcnenctBue pocta HaceiaeHHs pacTyT MOTPEOHOCTH, YTO BEJIET K HCTOIICHHUIO
PUPOJTHBIX PECYPCOB U MOBHIIICHUIO HATPY3KH Ha Orocdepy.

DHepreTuueckre MpoOJIeMbl CBSI3aHbl C MCUEPIIAEMOCTbIO HCKOIAEMOI0
ToruiBa (He(Th, Ta3, yroyib) U OONBIINM 3arps3HeHuEM Onochepsl, CBSI3aHHBIM CO
C)KMUTaHUEM TOIUIMBA. EIMHCTBEHHBIM BBIXOJOM U3 CIIOKMBILIEH CHTYyallH
BUJUTCSI MCIIOJIb30BAHUE aAJbTEPHATHUBHBIX HCTOYHMKOB SHEPruu (CONHEYHas,
BETPOBasi, THIPOIHEPTETHKA, T€OTePMANbHAS U AP.).

K opyx#ro MaccoBOTO YHUUTOXKEHHSI OTHOCAT XUMHUECKOE, OMOIOTUYECKOE U
aaepHoe opyxue. [Ipm HCMONB30BaHMM TMOCIEAHETO TOMHUMO paaualiu, B
BO3JIyIIHbIA OacceiiH MOCTYNUT OrPOMHOE KOJUYECTBO a’po30Jieil, KOTOphIe
HampaBsTCa B cTpaTochepy. DTO MPUBEAET K YMEHBIIEHUIO MOTOKA COJHEYHBIX
Jy4dell K MOBEPXHOCTH 3€MJIM M TOHIKEHHUIO TeMIepaTyphl BO3AyXa Ha IJIAHETE
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(«samepHast 3umay). Takke, TakOll BUJ BOWHBI MOXKET MPUBECTH K HACTYIUICHUIO
TEMHOTBHI («SJe€pHAsi HOYbY»), YTO M3MEHHUT IUPKYISLUUIO BO3/1yXa, MPUBEIET K
MIpPEKpaIIeHHIO Ipouecca (POTOCUHTE3a U T.JI.

BOl'[pOCI)I H 3aJaHUA
ba3oBblil ypoBeHb
1. IlpuBenute XapaKTePUCTUKY METaJLTypTrUYeCKOM, XUMHUYECKOM,
HedTen00bIBaOIICH, HedTenepepabaThIBaroIeH u HepTeXuMUYECKOM
IPOMBIIIJIEHHOCTH, CEJIBLCKOTO XO35HUCTBA, TEIUIOPHEPIETUKH, MPOMBIIIICHHOCTH
CTPOMUTENIBHBIX MaTEpUajOB, TPAHCIOPTa, KOMMYHAJIBHOTO XO3SICTBAa KaK
MCTOYHHUKOB 3arpsi3HEHUs1 OMocdepsl.
2. Yem oOmbsicHAETCS BO3HUKHOBEHHE «MapHUKOBOTO 3 (heKTa» M Ka KOBBI €ro
MOCJEACTBUSA?
3. Ilodemy pa3pylaercsi 030HOBBIH ciioi 3eMin?
4. Kaxkue ¢aktopsl BIUSIOT Ha 00pa3oBaHHWE M Pa3pyIIeHHWE 030HOBOTO JKpaHa
3emmu?
5. W3 Kakux UCTOYHUKOB MOMNAJA0T B aTMOC(hepy OKCHJIBI CEPBI U a30Ta?
6. Kak Ha3piBaeTcs cMech 1bIMa, TYMaHa U IIbLIN ?
7. YeM BbI3BaHbI KUCJIOTHEIE JTOXKIH?
8. B uem 3akirogaetcs npodsiema aepuuuTa npecHo BoIbl?
9. KakoBbl OCHOBHBIE TPUYMHBI JIETPAJALNHU TTOYB?

[ToBbIlIEHHBIN YPOBEHB

1. Xapakrepuctuka TropHojoObIBatoliel, HedTenepepadbarbiBatomeli 1 aTOMHOU
MIPOMBINIIEHHOCTH, KaK UICTOYHHUKOB 3arpsi3HeHus: 6nochepsl.
2. CoctaBuTh OJIOK-CXEMY, OTPAKAIOIIYIO KJIACCH(PHUKAIINIO 3arPsS3HEHUI.

Cnucok JuTepaTypbl, peKOMEeHAyeMblIil K HCI0JIb30BAHMIO 110 JAHHOW TeMe
OcHoBHasi iMTepaTypa:

1. Kopobkun, B. M. Okonorus : [yaeonuk] ms By30B / B. . Kopobkun, JI. B. [lepenenbckuid. -
13-e m3x. - PocroB v/]] : ®enunkc, 2004. - 602 c. - (Bricmiee oOpazoBanue). - bubmmorp.: c. 602.
2. Opnos JI.C. Dxonorust u oxpaHa 6mochepbl Ipu XUMUYECKOM 3arpsi3HCHUH: Y4eOHOe

nocobue s By3oB/ JI.K.Cagosaukosa,.H.JIozanoBckas. - 2-e, nepepad. u gorm. - M.:Bpici.
mkoia,2002. - 334 c.: mi. - 320-322
Jlono/THMTeIbHASA JIUTepaTypa:

1 CrenanoBckux, A. C. O6mias sxosorus : yueOHUK 11t By30B / A. C. CremaHoBCckux. — M. :
IOHUTU-IAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bparunkoBa, U. I'. ®U3uK0O-XUMHUYECKHE OCHOBBI MHKCHEPHOU IKOJIOTHH ydeOHOe mocodue /
. T'. bpatuukoBa. — M. : Poccuiickuii yHUBepCUTET IpyKObl HapoaoB, 2011. — 124 c. —
ISBN 978-5-209-03579-4.

Humepnem-pecypcut:
1 http://window.edu.ru/ — eauHOE OKHO JAOCTYIa K 00pa30BaTEIBHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuterckas 6MOIMOTEKa OHIANHY.

59



3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaIoT aCCOLUAIUH IEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBeieHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHKe

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctema «DyHIaMeHTaNIbHbBIE TPOOIEMbI
OLICHKH COCTOSIHHSI DKOCHCTEM U SKOJIOTHYECKOTO HOPMHPOBAHHS»

IIpakTnueckoe 3ansaTHe 7. OCHOBBI IK0JIOTHY€CKOr0 HOpMUpPOBaHusi. OCHOBHBIE
NOHSATHS, ONPe/ieJIeHUsI H CTPYKTYPa cucTeMbl HOpMupoBaHus. IlpexeabHo nonycrumbie
KOHLIEHTPALMH XUMHUYeCKHNX 3arpsI3HAIOIINX BelllecTB B KOMIIOHEeHTax Ouocdepsl.
Crnoco0bI 0YMCTKH ra3oBbIX BbIOpocoB B aTMOc(hepy. Crioco0bl 04MCTKH BBIOPOCOB B
ruapocdepy. Criocodb! 04HCTKH BLIOPOCOB B JIMTOChEpY.

Henb 3anATHA: PaccMOTpETh OCHOBHBIE IIOJIOKEHUS U KPUTEPUM, 3AJI0KEHHBIE IIpU
HOPMUPOBAHUHU 3arpsi3HEHUN OKpY’Kalollel cpenbl, a TakXke OCOOCHHOCTM HOPMHUPOBAHMS
3arpsi3HEHUI COCTaBHBIX yacTel 6mocgepbl. PaccMOTpeTh BO3MOXKHBIE BUJIBI 3aTrPSI3HEHUN U UX
BO3JICHCTBUE HA JKUBOW OPTraHU3M.

[TpoMBITIUIEHHOE ¥ CEeTbCKOXO03IMCTBEHHOE MTPOU3BOACTBA 00YCIOBINBAIOT HHTEHCHBHOE
AHTPOIIOTEHHOE 3arpsi3HEHHE TMPUPOJHOM Cpebl, KOTOPOE OTPaKAETCsI Ha COCTOSHUU
MOMYJISANA paCTeHUH U dKUBOTHBIX, & TAK)KE HA COCTOSTHUHU 370pOBbS JIt0/ieii. MHOrHe BelecTna,
3arps3HSIONINE OKPYKAIOIIYIO Cpey, 00JIaaaroT 0coObIMU (hOpMaMH TTOPAKAIOIIETO JEHCTBUSA -
TepaTOTeHHBIM, UMMYHOCTIPECCUBHBIM, YMOPUOTOKCUYECKUM, KaHIIEPOTCHHBIM M MyTarc¢HHBIM.
B CBsSI3H C DTUM O]IHOﬁ nu3 HeHTpaJ'IBHI)IX HpO6J’I€M OKOJIOTUH SBJISACTCA OILICHKA U pel"y.]'II/IpOBaHI/Ie
YPOBHEH pa3IUYHBIX BHJIOB 3arps3HEHUN Ha OKPYKAIOIIYI0 cpenbl. MMeHHO mo3ToMy Tema
BEChbMa aKTyajbHA.

Teopernuyeckasi 4acThb

LleHTpaqbHBIM TOHATHEM TOKCHUKOJOTHH SIBISETCS TOHATHE «MOKCUH» U «BpeoOHOe
gewecmeoy. Ilon moxcunamuy MOHUMAIOT XUMHYECKHE COCTUHEHHSI PACTUTEIBHOTO, 5KUBOTHOTO
Wi 0aKTepHaTbHOTO MPOUCXOXKACHUS, CIOCOOHBIE NPU TOMAJAAHUU B HKUBOH OpraHU3M
BbI3bIBaTh pa3inyHble 3aboneBanus win rudens. Ilon epeowsiv eewecmeom NOHUMAIOT
BELIECTBO, KOTOPOE B PE3YJIbTATE KOHTAKTA C OPraHM3MOM YEJIOBEKA BBI3bIBAECT HAPYILEHUE €TO0
COCTOSIHUSI 3JIOPOBBSl. TOKCUUHOCHb — 3TO CIOCOOHOCTh XMMHUYECKUX COECTUHEHHM OKa3bIBaTh
BpPEIHOE BO3ZACHCTBUE Ha XHUBble opraHu3Mbl. CamoOll OMACHOHM TpYNIION BPEIHBIX BELIECTB
SBIIAIOTCA KaHIIEpOreHbl (OT JIaT. cancer — pak). Kauyepozennoe eeujecmeo — XUMHUYECKOE
BELIECTBO, KOTOPOE NpU BO3ACHCTBUM HA JKUBOM OpPraHu3M (IpHU ONpPEAEIEHHBIX YCIOBHSAX)
CIOCOOHO BBI3BIBATH OHKOJIOTUYECKUE 3a00IeBaHUSI.

Hopmuposanue kauecmea okpyscaroweu npupoOHOU cpedbl — 3TO NESITEIbHOCTH 10
YCTaHOBJICHUIO HOPMAaTHBOB IMPEAEIbHO JOIMYCTHUMBIX BO3ACUCTBUN 4YeNOBEKa Ha MPUPOLY.
VYcTaHOBIEHHME HOPMAaTHUBOB KauecTBa OKPYJKAIOUIEH Cpelbl OCHOBBIBAETCS Ha KOHLEMIMH
MIOPOTOBOCTU BO3JIEUCTBUS. [lopoe 8pedHozo deticméusi — 3T0 MUHUMaJIbHAs 7032 BEIECTBa, MpU
BO3/JCHICTBUM KOTOPOM B OpPraHU3ME MOTIYT BO3HUKHYTb M3MEHEHHS, BBIXOISIIME 3a MPEACIIb
(hU3HOTOTUYECKHUX U TPUCTIOCOOUTENHHBIX PEAKITUN.
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B OCHOBY HOpPMarMBOB KauecTBa OKpPYXKAlOLIEW Cpelbl IMOJIOKEHBI TPH IOKA3aTes:
TEXHOJOTHYECKUN, MEAUIIMHCKUN U HAYYHO-TEXHUYECKUH.
HopMbl 1 HOpMaTUBBI KAYECTBA OKPYIKAIOLIEN CPEbl OAPA3IAEISAIOTCS Ha:

—  CaHUTApHO-TUTMEHHUYECKHE: IIPENENIBHO JOMYCTUMas KOHLEHTpalus
Bpennbix BemecTB (IIJIK); nmomycTumblii ypoBeHb (PU3NYECKUX BO3IEHCTBUI
(uryma, BUOpaLMK, HOHU3UPYIOLIUX U3IIYyYEeHUH U JIp.);

—  DKOJIOTMYECKHE:  DJKOJOTO-TUTMEHWYECKHE  HOPMATUBBI,  DKOJOTrO-
3allMTHbIE HOPMATHUBBI; IPEIEIBHO JI0MYCTUMbIE HOPMATHUBHI;

—  NPOU3BOJICTBEHHO-XO3SMCTBEHHBIC: JIOMYCTUMBIH BBIOPOC BpEAHBIX
BEILLECTB; JOMYCTUMBIA cOpOC BpEOHBIX BEUIECTB; JOMYCTUMOE HU3BITHE
KOMITOHEHTOB MPUPOJIHON Cpebl; HOpPMATUB 00pPA30BAHMS OTXOJ0B MPOU3BOCTBA
Y IOTpEOJIeHMUS;

—  KOMIUIEKCHBIE IIOKa3aTeNId: JIOIyCTHMas aHTPOIIOIeHHas Harpyska Ha
OKPY’KaIOILYI0 IPUPOJHYIO CPEly; IKOJIOIMYECKasi EMKOCTb TEPPUTOPHH;

—  BpPEMEHHBIE.

IIpeoenvro donycmumasn konyenmpayus (II/[K) — 3T0 KOIMYECTBO BPEJHOIO BEILECTBA B
OKpy’Karolllel cpejie, KOTOpoe IMpU MOCTOSHHOM WJIM BPEMEHHOM BO3/ECHUCTBUU Ha 4YeJOBEKa He
BJIMSIET Ha €0 370pPOBbE U HE BBI3BIBACT HEOIArOMPHUATHBIX IMTOCIEACTBUN Y €r0 MOTOMCTBA.

1. HopmupoBaHue 3arps3HAOMIMX BEIIECTB B BO3AYXE.

Kauecmseo ammocgepnoco 6030yxa — 3TO COBOKYITHOCTh CBOWCTB aTrMocgepsl,
OTIpEIENIAIONasl CTENEHb BO3ACHCTBUS (PU3NUECKUX, XUMUUECKHX U OMOIOTHYECKUX (PaKTOPOB
Ha pacTeHHUs, KUBOTHBIX M YEJIOBEK, a TaK K€ HAa MaTepuajbl, KOHCTPYKIIUU U OKPY>KAIOIIYIO
Cpeny B LIEJIOM.

JUig Ka)kJI0ro BpEeIHOTO BEIIECTBA B BO3AYXE YCTAHABIMBAIOTCS MIPENENBI €0 COAECPKAHUS
B NPOM3BOACTBEHHOHN (IIpelHa3HAaYeHHON MAJIs pa3MEUIeHHs] MPOMBIIIJICHHBIX MPEINpHUITUA U
t.0.) — [IAK,, (pabodeil 30HBI) U B cenuTeOHOW 30HE (MpEeIHA3HAYCHHOW /IS pa3MEleHUS
xwuoro (oHaa, oomecTBeHHBIX 30aHui u T.1.) — [1[IK,, (aTMocdhepHOro Bo3ayxa HaCEIEHHOTO
nyHkra). [lomuMo sToro, ycraHoBieHsl emie JBa HopMatuBa — paszoBeld (ITJK.,) u
cpennecytounbiit (ITIK:. ).

2. HopmupoBaHue 3arps3HsIOMIKMX BEIIECTB B BOJHBIX 00bEKTaX.

Hcnonb30BaHne BOJBI, CBSI3aHHOE C €€ YAaCTHUYHBIM WM MOJHBIM H3bSTHEM, HA3bIBAeTCS
8000NONLIOBAHUEM.

B 3aBucumocTu OT 1enei uCroab30BaHuUs BOJIbI BBIACNSIOT TPHU BHU/1a BOJONOIB30BaHUS:

—  XO3SIIICTBEHHO-TIMTHEBOE — BOJIHBIE OOBEKTHl HCHOJB3YIOTCS  JJIs
XO35IUCTBEHHO-IIUTHEBOTO  BOJOCHAOXKEHHMSI M IS TNPEANPUATANA  THUIIEBOM
IIPOMBILJIEHHOCTH.

—  KYJIBTYpHO-OBITOBO€ — BOJHBIE OOBEKTHI HCIOJIB3YIOTCS Uil KyHaHUs,
OTABIXA, CIIOPTA.

— BOJIOEMbBI PHIOOXO3SIUCTBEHHOTO HAa3HAYCHUsS TMOJPA3JCIsIOT Ha JIBE
KaTeropuu: TepBas KaTeropusi — BOJHBIE OOBEKTHI, HCHOJIb3yEMbIE JJIf
COXpaHEHUS U BOCIIPOM3BOCTBA IIEHHBIX BUIOB PbIO; BTOpasi KATETOPHUs — BOJTHBIC

O00BEKTHI, UCTIONB3YEMBbIE IS JPYTUX PHIOOX03SICTBEHHBIX LIETIEH.

Kauecmseo 600b1 — 3TO XapaKTEpUCTHKAa €€ COCTaBa W CBOWCTB, OIpenelsionas ee
MIPUTOTHOCTD ISl KOHKPETHBIX BUAOB BOAOIOJIb30BAHUS.
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[Tokazarenu Bpeanoctu (JIIIB — nmuMuTHpYIONMA MOKa3aTeIb BPEAHOCTH) MPEACTABISIOT
co00if MpU3HaKH, IO KOTOPHIM IMPOU3BOJIUTCS OLIEHKA KauecTBa BOJIBI:

—  CaHUTApHO-TOKCUKOJOTMYECKUE — BKJIFOUAKOT B ce0s
MUKpPOOHMOJIOTUYECKHE W  Mapa3UTOJOTUYECKHE I[OKa3aTelid BOAbl  (YHCIIO
MUKPOOPTaHU3MOB U OaKTepuil TPYMIIbl KUIIEYHBIX MMaJ0YeK B €AMHHIIE 00bEMa).
Tokcukonoruueckue TmoOKa3aTed BOJAbI, XapaKTEPU3yIOT OE3BPEIHOCTh €€
XUMHUYECKOTO COCTaBa, OINPEACIAIOTCS COAEPKAHHEM XUMHUYECKUX (TOKCUYHBIX)
BEILECTB, KOTOPOE HE JOJHKHO MIPEBBIIIATH YCTAHOBJIEHHBIX HOPMATHUBOB.

- oOLIEeCaHUTapHbBIE — YCTAaHABIMBAECTCA B BHUAE HOPMATUBOB IS
OTHOCUTEIBHO MAJIOTOKCUYHBIX W HETOKCHYHBIX COEJUHEHUH — HaIlpumep,
alleTOHA, YKCYCHOM KUCIIOTHI U T.II.

—  OpraHoJIENTHUYECKUE — TEMIIEpaTypa, MIpO3pavyHOCTh, LIBET, 3alax, BKYC,
XKECTKOCTh. K JTaHHOMYy MOKa3aTeiat0 OTHOCATCS HOPMAaTHBBI JUIsl T€X BELIECTB,
KOTOPBIE BBI3BIBAIOT HEYIOBJIETBOPUTEIBHYIO OPraHOJENTHYECKYIO0 OLEHKY (110
BKYCy, 3amaxy, LBETY, IEHUCTOCTU U T.JI.) MPU KOHLIEHTPALUAX, HAXOIAIIUXCS B
npeaenax — AomycTuMbix — 3HadeHud.  Hampumep, IIAK nmns  denona,
yCTaHaBiIMBaeMas MO Hainuuuio 3amnaxa, coctasiser 0,001 Mr/m mpu ycioBuu
xjopupoBanus Boasl u 0,1 wmr/mn — B orcyrctBue xjopupoBaHus. K
OpPraHOJIENTUYECKUM JIMMUTUPYIOIIUM MOKa3areasiM oTHocAT Takke [IJK s
uMerIMX okpacky coenuHeHuit xpoma (VI) m xpoma (III), umeromux 3amax u

XapaKTepHbBIN MPUBKYC KEPOCHHA U XJIopodoca T.II.
Takum 06pa30M, 10 HOpMATUBaM KavdeCTBA BOAbI OAPA3ACIIAOT HaA:
— INHUTHEBBIC,

— TMPUPOJHBIE BOJABI (BOJOEMBI XO3SIMCTBEHHO-IUTHEBOTO, KYJIBTYPHO-
OBITOBOTO M PHIOOX03UCTBEHHOIO HA3HAYCHMUS);

— CTOYHBIC BOABI (J'II/IBHGBBIC CTOKH, HOPMATUBHO-OUYUIIICHHLIC 1 T.]_I.).

3. HopMupoBaHue 3arpsA3HsOLIMX BEUIECTB B I10YBE.
3arps3HsAoLMe T0YBY BEIIECTBA HOPMUPYIOTCS:

— B IIaXOTHOM CJIOE ITOYBBI;
— B IIOYBE TEPPUTOPHUU NIPEAIPUATHH;

— B II0YBaX JKUJIBIX PailOHOB (B MeCTax XpaHEHUs1 OBITOBBIX OTXOJOB).
IIpy HOpMHUPOBAHUY 3arPA3HSIOIIUX BEIIECTB B II0YBY UCIIOJIB3YIOT JBA ITOKA3aTEIIA:
1) xapakTepu3yeT BHYTpPEHHEE COCTOSIHUE€ H3y4aeMoro oObeKkTa. 37ech

BBIACIIATOT YCTBIPEC MMOKA3aTCIIsI BPCAHOCTH:!

— TPaHCIOKAIMMOHHOC — IICPCXO0a BCIICCTBA U3 IIOYBEI B PAaCTCHHU,

— MHUI'PAalMOHHOC BOJHOC — IICPCXO] BCUICCTBA U3 IMOYBLI B I'PYHTOBBLIC BO/JbI
N BOJOHCTOYHHKH,

— MUTPAllMOHHOE BO3AYIITHOE — IEPEXO0J] BEIIECTBA U3 MOYBHI B BO3AYX;
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— OOIIecCaHWUTapHOM  —  THTHGHWYECKOE  BIMSHHE  BEIIeCTBA  Ha
CaMOOYHIIAIONIYI0 CHOCOOHOCTh TIOYBBI, €€ OHOJIOTMYECKYI0 AaKTUBHOCTh H
MOYBEHHBIA MUKPOOHOIIEHO3.

2)ycranoBienue IIJIK B mouBe. J[aHHBIN MMOKa3aTesb SBISETCS HamOoJiee
11eJIeCO00pa3HbIM, B CBSI3U C TEM, UYTO BECbMa CJIOXKHO YCTAaHOBUTH E€IUHOE

3Hauenue [1/IK nas mouBel.

Ouucmia 2a3a — 910 MPOLECC OT/ETEHUS ra3a WK NPEBPAIEHUE B OE3BPENHOE COCTOSHUE
3arpA3HSIONIETO BEIECTBA, BHIOPACHIBAEMOTO TIPOMBIIUIEHHBIM HCTOYHHUKOM.

II0 arperaTHOMY COCTOSIHHIO 3aTrPSA3HHUTENM BO3AyXa MOAPA3IEISIOTCS Ha MbLIK, TYMaHbl U
ra3onapooOpasHble MPUMECH.

CHCTeMBI OYHMCTKH BO3JyXa OT IBUIM JENATCA HA YETHIPE TPYIIBL CYXHE U MOKpBIE
TIBLIEYIOBUTENH, SIIEKTPOPUIBTPEI U PUIBTPHI.

[Ipy TOBBLINIEHHOM COJAEP)KAHMU TBUIM B BO3AYXe MCIOIB3YIOT IBUICYJOBHTENM H
51eKTpoGuIbTPEl. OUIBTPEl MPUMEHSIOT Ui TOHKOW OYMCTKM BO3IyXa C KOHIEHTpAIHUeEH
npumeceii menee 100 mr/m’,

JIs OUMCTKM BO3MyXa OT TyMaHOB (HampHMEp, KHCJIOT, HIEJIOYEH, Macen W IPyTux
JKUIKOCTEN) MCIIONB3YIOT CIIENUANbHBIE (QUIBTPBI, HA3BIBAEMBIE TYMAHOYIOBUTEISIMH.

BBIGOD CPEACTB 3amMTBI BO3AyXa OT TIa3oNapoOOpa3HBIX NPHUMECEH 3aBHCHT OT
IPUMEHSIEMOTO METO/IA OYMCTKH.

[lo xapakTepy MpoTeKaHusi PU3MKO-XMMUYECKUX TTPOLECCOB BBIIENSIOT METOJIBI:

3) abcopOiuu (MPOMBIBKA BBIOPOCOB PACTBOPUTEISIMU TIpuUMecH). JlaHHBIN
croco® OCYIIECTBIISIETCS B YCTaHOBKax-abcopOepax, sBiseTcs Haubosee
OPOCTBIM U HWMEET BBICOKYIO CTeneHb OYHCTKH. Cnocod OcHOBaH Ha
XUMUAYECKUX pEeaKUUAX MEXKIy Ta30M U NOTJOMIAKIIEH CyCIIEH3Uuen
(111e7109HOM pacTBOp: aMMHUAK, U3BECTh);

4) xemocopOuuu  (IpOMbIBKa  BBIOPOCOB  pacTBOpaMH  PEAreHTOB,
CBSI3BIBAIOIIUX TPUMECH XUMHUYECKH );

5) aacopOuuu  (TOTJIONIEHHWE  Ta3000pa3HbBIX  NpUMEceld  TBEPIbIMU
MOTJIOTUTETISIMU );

6) TepMUYECKON HEHTpaTu3aluH.

B coorBerctBun ¢ I'OCT 12.1.1.01-77 mox obpabomkoti cmounblx 600 TOHUMAIOT
BO3JICIICTBME HAa HUX C IIeJbI0 oOecredeHuss HeoOXOAMMBIX CBOMCTB U cocTtaBa. Quucmka
CMOYHLIX 600 — DTO O00paboTKa BOABI C IMENbIO pa3pylIeHHs WM YyAaJCHUs W3 HUX
OTIpE/ICTICHHBIX BEIIECTB.

OCHOBHBIM IIyTEM SIBJISIETCSI OUUCTKA CTOYHBIX BOJ| OT 3arpsi3HEHUI.

OuncTtky 1 00pabOTKY MPOMBIIICHHBIX CTOKOB MOIPA3IACISIIOT MEXaHUUYECKUMHU, (PHU3UKO-
XUMHYECKUMHU, XUMUYECKHUMH, JIIEKTPOXUMUYECKUMH, OHOJOTHYECKMMH W TEPMHUYECKHUMHU
MeroaamMu. BpiOop MeToma 3aBHUCHUT OT pa3mepa YacTHI] MpuMeced, X (U3MKO-XUMHUYECKUX
CBOWCTB, pacxo/ia CTOYHBIX BOJI, KOHIICHTPAIIMH BEIIECTB K HEOOXOIUMOI CTEIIEHU OYUCTKH.

MexaHu4yecknue METOJbl BKJIIOYAIOT: MPOICKUBAHWE, OTCTaMBaHUE (OTCTOWHHUKH,
MECKOJIOBKH, OCBETIWIN, HE(IIETOBYIIKH), GUIBTPALIUIO, IIEHTPU(PYTUPOBAHNE (THAPOIHKIOHBI
U HeHTpudyrun).

OU3UKO-XUMUYECKHUE METOJAbl OYHCTKH BKJIIOYAIOT (DIOTAlMI0, aJCOPOIUIO, HOHHBIH
OOMEH, DSKCTPaKIWI, PEKTU(UKAIMIO, BbINAPUBAHUE, ITUCTWUIALMIO, OOpPAaTHBI OCMOC,
yIbTPaQUIbTPALNIO, KPUCTAILTU3ALINIO, JeCOPOLIHIO U Ap.

XUMHYECKHE METOJIBI OUYMCTKH MOAPA3ACIISIOT HA TIPOLIECCH HEUTpaTU3aii U OKUCIICHHUSI.

buonornueckre MeTOapl OCHOBAaHbI HA OYHMCTKE CTOYHBIX BOJI MUKPOOpPraHU3MamHu B
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a’pOOHBIX (HACHIIIIEHHE KUCIOPOIOM BO3/1yXa) YCIOBHSIX.

TepMuueckoe CHKUTaHUE TPUMEHSIIOT [JII YHUYTOKEHHUS BBICOKOKOHIEHTPHUPOBAHHBIX
CTOYHBIX BOJI, COAEPKAIIMX MUHEPATIBLHBIE U OPTAHUYECKHUE DIIEMEHTHI.

MeTopl OYUCTKH MOTYT OBITh:

— pereHepaTMBHBIE —  MPEAYyCMATPUBAIOT W3BICUEHUE U YTUIHU3AILUIO
COJIEpIKaIllUXCA B BOJIE LIEHHBIX BEIIECTB U MOCIEAYIONIYI0 X nepepadboTky. He
BCETJa IAaHHBIA METO/I TI03BOJISIET OYUCTUTh BOY J0 HEOOXOAMMOTO COCTOsIHMS. B
ATOM CJTy4dae BOJIy JOOYHIIAIOT IECTPYKTUBHBIMUA METOIAMH.

— JIECTPYKTHBHBIC — MPEIYCMATPUBAIOT Pa3pPyIICHHUE 3arps3HSIONINX BOIY
BCIIECTB IyTEM WX OKHWCJCHUS WM BOCCTAHOBJICHHS, B PE3ylbTaTe YETrO
00pa3yroTcs ra3bl UK OCAIKHU.

OCHOBHBIMU HaNpaBJICHUSAMH YTUIN3ALUH (UCIIOJIb30BAHNUS U 00E3BPEKNUBAHUSA) MEEPObLIX
NPOMBIULIEHHBIX OTXOJIOB SIBIISIFOTCSI:

—  3aXOpOHEHHUS Ha CBAJKaX W MOJMUTOHAX;
—  mepepaboTKa Mo 3aBOACKOIN TEXHOJIOIUH;
—  CKHUT'aHHE OTXOJ0B XUMHUYECKHUX MPOU3BOACTB C TOPOJCKUM MYCOPOM;

- IMAPOJIN3 U PA3ACIAbHOC C)KUTAHHUC B CIICHUAJIBHBIX IICYAX,

HCIIOJIB30BAHUEC OTXOA0B XMMHUYCCKHUX IIPOU3BOJACTB KaK I'OTOBOI'O MaT€puaia JJIsd APYyrux
TCXHOJIOTUYCCKUX ITPOLICCCOB.

BOl'[pOCI)I H 3aJaHUA

ba3oBblil ypoBeHb

l. Kakne moka3arenn TIOJIOXKEHBI B OCHOBY HOPMAaTHMBOB  KaudecTBa
OKpY Karomien cpepl?

2. Kak xmaccuunupyioTcs HOPMBI M HOPMATHBBI KadeCTBA OKPY KaIOIIEH

cpeasbi?

Yrto Takoe 0MmyCcTUMasi Harpy3Ka Ha OKPYXKarollyro cpeay?

YT0 Takoe BPEMEHHO JOIYCTUMBIE KOHLIEHTPALINU?

Yro takoe I1/IK?

OxapakTepuzyTe 0COOEHHOCTH HOPMUPOBAHUS 3arpsI3HSAIONINX BEIIECTB B

BO3JIyXE.

7. OxapakTepu3yte 0COOEHHOCTH HOPMHMPOBAHHUS 3arpsi3HSIONIUX BEIIECTB B
BOJIHBIX OOBEKTaX.

8. OxapaktepusyiTe 0COOCHHOCTH HOPMHUPOBAHUS 3arps3HSIONIMX BEIIECTB B
MOYBE.

9. Kakme cymecTByIOT cocoObl OYHMCTKH Ta30BBIX BBIOPOCOB B aTMochepy?
[TpuBenute nx kinaccudukanuo. OxapakTepu3ynTe Kaxablid Crioco0.

10.Kakue cCymecTBylOT CHOCOOBI OYHUCTKH BBIOPOCOB B  THupocdepy?
[IpuBenute ux kiaccudukanuo. OxapakTepu3ynuTe KaxIablid crocoO.

11.Kakue cymecTBytoT criocoObl 04MCTKH BbIOpocoB B utochepy? [Ipuseaure
ux kinaccudukaimio. OxapakTepu3zynTe Kaxablid crnocoo.

12.0OcHOBHBIE METOABI 3aIUTHI MTPOU3BOJACTBEHHOTO MEPCOHANA U HACEJICHUS
OT BO3MOXHBIX MOCJIC/ICTBUI aBapuid

AR
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13.0cHOBBI TIPOBEJICHUSI MEPONPHUATHH 1O COOJIOJCHUE OSKOJOTHYCCKOM
0€30MacHOCTH MPOBOIUMBIX padbOT

I1oBbIIEHHBIN YPOBEHB
1. Temy «Knaccudukanust CTOYHBIX BOJA M MPUHIUI UX OYUCTKU» MPEACTaBUTH B BUJE
IIPE3CHTALINH.
2. Temy «lIlepepaboTka TBEpABIX OTXOJIOB; 3aXOPOHEHWE» TPEJACTABUTH B BHJIC
IIPE3ECHTALINH.

CnucoK JINTepaTypbl, PEKOMEHIyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHas MTEpaTypa:

1. Kopo6xkun, B. U. Dkonorus : [yue6nuk] ans By3os / B. 1. Kopookuw, JI. B. [lepeaenbckuii. -
13-e uzn. - PoctoB H//] : ®enukc, 2004. - 602 c. - (Breicmee oOpa3zoBanue). - bubmumorp.: ¢. 602.
2. Opnos JI.C. Dxomnorus 1 oxpaHa 6uocdepsl Ipyu XUMHYECKOM 3arpsi3HeHUU: Y yeOHOoe

nocobue st By30B/ JI.K.CanoBuukosa,l.H.JlozanoBckas. - 2-e, nepepad. u gom. - M.:Beici.
mkona,2002. - 334 c.: un. - 320-322
Jlono/IHMTeIbHAS JIUTepaTypa:

1 CremanoBckux, A. C. O0mas sxosorus : yaeOHuK aiist By30B / A. C. CrenanoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpartuukoBa, U. I'. ®u3nko-xuMU4YeCKre OCHOBBI MH)KEHEPHOM 3KOJIOTHH :yueOHOe rmocoodue /
W. I'. BpatuukoBa. — M. : Poccuiickuii yHuBepcuTeT qpysx061 HapoaoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

Humepnem-pecypcwt:
1 http://window.edu.ru/ — eamHOE OKHO OCTYIa K 00pa30oBaTeIbLHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckas OuOIMOoTeKa OHIAWHY.

3 http://catalog.ncstu.ru/ — 3JI€KTPOHHBIN KaTaJIOT aCCOIUAITUH JIEKTPOHHBIX OMOIHMOTEK
y4eOHBIX 3aBenieHnid u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbITOE 00Opa3zoBaHUe

6 http://ecograde.bio.msu.ru — Undopmannonnas cucrema «OyHiaMeHTaIbHbIE TPOOIEMBI

OICHKHU COCTOAHHA SKOCUCTEM U SKOJIOTHYCCKOT'O HOPMHUPOBAHUS))

IMpakTnyeckoe 3ansiTue 8. KOHTPOJIb KauecTBa OKpYyKAKOLIEel cpeabl.
IIpupono3amuTHbIE MEPONPUATHS. IKOJOTHYECKHUIT MOHUTOPHUHT. JKOJOTHYECKUE U
NMpaBoOBble ACNEKThHl PALIMOHAJIBHOI0 NPUPOA0N0Ib30BaHus. MeKIyHapoaHoe
COTPYAHMYECTBO B 00J1aCTH 3aIIUTHI OKPY Kalomel cpeabl

He.l'lb 3aHaTUsA: O3HAKOMUTBCA CO CprKTypOfI 9KOJIOTUYCCKOI'0 MOHUTOpPUHIA U
paccMoOTpCTh 3aaa4du, pCIIaCMbIC Ha KaXIOM OTACIBHOM YPOBHC. PaCCMOTpeTB IIOHATHC
MMpUPOAOIIOJIIL30BAHNUEC U OpTaHU3alli 3aHUMAOIIUCCA 3aIIUTON Oprmaromeﬁ CpCabl

AKTyallbHOCTh MOHHMTOPHMHIA OKPY’KAIOLIEH Cpeapl 3aKIIo4yaeTcss B TOM, 4YTO YAAeTcs
CBOEBPEMEHHO BBIBUTh OCHOBHBIE IPOOJEMBI, CBS3aHHBIE C HAPYIIEHUEM HKOJOTMUYECKOTrO
6ananca. [{ng yero He06X0AMMO MTPOBOIUTH PA3IUYHbIE UCCIIEI0BAHUS, CBI3aHHBIE C KOJIOTHUEH.
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Bce npuponooxpaHHble MEPONPUATHS UMEKOT HAa3HAUEHUE HE TOJIBKO KOHTPOJIMPOBAThH
COCTOSIHHE OKPY’KAIOIIEH Cpeibl, HO W BBIABIATH CIEIbI 3arpA3HEHUS, B 3TOM U 3aKIF0YaeTCA
aKTyaJIbHOCTb MOHUTOPHHIA OKpY Karouiei cpeasl. OJHOBPEMEHHO € 3TUM IPOU3BOAUTCS MOUCK
MyTe I yCTPAaHEHMsI TOCIEACTBUS 3arpsA3HEHUi. J[ns 3TOro mnpoBOAATCS Ppa3IMYHBIE
UCCIIEIOBaHMs, B TOM YHUCIIE U C UCIIOJIb30BaHHEM J1a00paTOpPHOro 0060py10BaHHUS.

AKTYaJIbHOCTh TeMBbI ONPEENAETCs MPOTUBOPEUUEM MEXAY YBEIMUYEHHEM MAacIITaboB
UCTIOJIb30BaHUS MIPUPOJHBIX PECYPCOB, POCTOM OOILECTBEHHBIX MOTpeOHOCTE B oOecreueHuu
PalMOHAIIBHOTO TPHUPOAOIIOIB30BAHNS U CTEIEHBIO MIPABOBOTO PETYJIMPOBAHMS OTHOLIEHUH I10
UCTIOJIb30BaHUIO M OXpaHe MPUPOJHBIX OOBEKTOB, a TAKXKE MPAKTUKOM MPaBONPUMEHEHHUS B ATON
chepe. B oramune OT MHOTMX JAPYTrUX BONPOCOB NPABOBOTO PErYJIUPOBAHUS OTHOLIEHHH MO
IPUPOOIIOIB30BAHNIO, TpOo0JieMa PALMOHAIBHOTO MPHUPOJOIONB30BaHUA PACCMATPUBAETCS
MIPAKTHYECKHU BO BCEX HOPMATHBHBIX MPABOBBIX aKTax B 00JIaCTH 3KOJOrHYeckoro npasa. boiee
TOro, B MoOcCJeIHHE Toabl B Poccuu mpeAnpuHATHI HEOOXOAWMBIE MEphl 10 BOCIIOJIHEHHIO
3aKOHOJATEIbHBIX MpOo0eNoB B cdepe MpPUPOAONOIb30BaHUS, MPHUHAT P HOPMATHUBHBIX
IIPaBOBBIX AaKTOB, HANpAaBJICHHBIH Ha oOecreueHHe PalMOHAIBHOTO MPUPOIONOIb30BAHUS U
OXpaHbl OKPYKAKOLIEN CpeJibl, MOATOTOBJIEH Pl 3aKOHOIIPOEKTOB.

Teopernyeckasi 4acThb

OKonocuueckuti  MOHUmMOpuHe — OTO KOMIUIEKCHas, LEJICHAIIpaBI€HHAs CUCTEMa
HaAOIO/IEHUH, OIICHKH M MPOTHO3a M3MEHEHUN COCTOSIHMSI OKPY>KAaIOLIeil cpenbl, BHI3BAHHBIMU
AHTPONOI'€HHBIMU IIPUYMHAMM, [TO3BOJISIONLYIO IPOTHO3UPOBATh PA3BUTHE ITUX U3MEHEHUII.

B 3aBucumMocTtu 0T MacmTaboB MPOM3BOAMMBIX HAOMIOJCHHUM pPa3IUYyaroOT CIeAyIoLIie
BUJIBI 3KOJIOTMYECKOTO0 MOHUTOPUHTA: TTI00AIBHBIN; PETHOHAIBHBIN; JIOKAIbHBIMH.

B 3aBHCHMOCTH OT MPUMEHSIEMbIX CPEICTB HAOIIOCHMSI: Ha3eMHbIN MEeIInii MOHUTOPHHT;
ABHALMOHHBIN JIETKOMOTOPHBIN; aBUALMOHHBIN; KOCMUYECKUI.

I{enb rno6abHOr0 MOHUTOPUHTA — YCTAHOBJIEHUE KOHTPOJIBHOTO YPOBHSI 3arpsi3HSIONINX
BEIIECTB, CO3/IaHUE CHUCTEMBl PAHHETO MPEIYNPEKIACHUS SKOJIOTMYECKOH KaTtacTpodsl,
YCTaHOBJICHHE (OHOBBIX YPOBHEH [JI1 OCHOBHBIX IKOCHCTEM, H3Yy4YE€HHE OMOreOXMMHYECKHX
LIUKJIOB.

3ajayaMd PETHOHAIBHOIO SKOJOTMYECKOIO0 MOHMUTOPUHIA SIBJIAIOTCS: KOHTPOJIb HaJ
(OHOBBIMU 3arpsi3HEHUSIMH; HAONIOJICHHE, OIICHKA, IPOTHO3 TPAHCTPAHHYHBIX MEPEHOCOB
BpPEAHBIX BellecTB; (OpPMUPOBAHHME pacIpeleleHHON 0a3bl JaHHBIX 00 JKOJIOTUYECKOM
00CTaHOBKE B pETHUOHE.

buounouxayusa — 510 OlleHKa KauecTBa OKpY’Kalolled cpenbl MO0 OOWUTAIOUIMM B HeE
opranu3mam. J{s yueta M3MEHEHHUI Cpelbl COCTABIISIIOT CHELMAIbHBIE CIIMUCKU MHIWKATOPHBIX
OpraHU3MOB.

buomecmuposanue — MeTOn OIPEACICHUs CTEINEHU TOKCHUYHOCTH BO3JEHUCTBHS TEX
(buU3NYECKUX, XUMUYECKIX U OMOJIOTUYECKUX (PAKTOPOB CPE/Ibl, KOTOPBIE MOTEHIIMATBEHO OMACHBI
JUISL JKUBBIX OPTaHNU3MOB B 3KOCUCTEMAX.

Ilpupoono-mexnocennas  cucmema — 3TO  COBOKYIIHOCTb  B3aMMOJEHUCTBYIOLIMX
TEXHUYECKHUX COOPYKEHHUM U IPUPOJTHOU CPEJIBI.

C uenpio obecrieueHUs] oXpaHbl OKpy»Karoieil cpenslt B PD paszpabotana u mpuHsaTa
CHCTEMa 3aKOHOB, PETYJIUPYIOIIUX JESTEIbHOCTD B Chepe MPUPOA0IOIb30BAHUS.

B Hactosiiiee BpemMs B OCHOBE MPUPOJOOXPAHHOTO 3aKOHOJATEIbCTBA  JIEKUT
Koncturymuss P®. B Heil npomucaHo, 4YTO KaXIbld HMMEET IpaBO Ha OJIarONpPUATHYIO
OKpYKaIoIIyIO Cpeay, JOCTOBEPHYIO MH(POPMAIMIO O €€ COCTOSHUU U Ha BO3MELICHHE yIepoa,
IIPUUMHEHHOTO €r0 3/I0POBBIO WM UMYIIECTBY 3KOJOTHYECKUM PABOHAPYIIEHUEM.

OCHOBHBIM TIPUPOJIOOXPAaHHBIM 3aKOHOM P® saBnserca denepanbubiii 3akoH ot 10.01.
2002 r. Ne7-@3 «O06 oxpaHe OKpY’KaIOLIeH Cpeab».

[Tpu OOH pemenneM koHpepeHIu OblUIa co3aHa OpraHu3alus, KOOPAUHUPYIOIAs BCe
BUJbl IPUPOJIOOXPAaHHOMN JnesTesnbHOCTH Bcex rocynapcts — 310 IOHECKO (Opranusanus
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O6wenunénnbix Hanmii mo obpa3zoBanus, Hayku, KynbTypsl). Kpome FOHECKO, rino6ansHbiMu
BOIIPOCAMHM  OXpaHbl ~ OKpY’Kalolllell  cpeAbl 3aHUMAIOTCS  CIEAYIOIIME  OpraHHu3aliu:
Me:xyHapoaHbII COI03 0XpaHbl MpUpoabl U NpupoaHbIX pecypcoB (MCOII), yupexx1éHHbIN B
1948 r. B nero Bxoautr Oomnee 100 crpan, B T.u. u Poccusi; Bcemupnas opranuzanus
3npaBooxpaneHus — BO3; MexayHapoaHOe areHTCTBO Mo aroMHoi sHepruun (MAT'ATO)

Bonpocs! u 3axanust
ba30BbIi1 ypoBeHb

1. Cucrema 3K0JI0rHYECKOTO MOHUTOPHUHTA. JIOKAIbHBIN, perMOHaNIbHBIN, HAITMOHATBHBIN 1
JI00aJIbHBIA YPOBHH 3KOJIOTMYECKOT0 MOHUTOPHUHTA, UX IIEJIM U 33/1a4U.
2. Metoasl U cpencTBa SKOJOTHYECKOTO MOHHUTOPUHTA: aHATUTHYCCKUE METOJBI, METOIbI
OMOWHIUKAIINH U OMOTECTHPOBAHUSI.
3. DKOJOTrHYEeCKOE MPOTrHO3UPOBAHUE.
4. TlpupomooxpanHoe 3aKOHOATEIECTBO KakK OCHOBa palMoHaIBHOTO
MIPUPOIOTIOTH30BAHHMS.
[IpuponopecypcHoe 3aKOHOAATENBCTBO.
[TpupoaooxpaHHOE 3aKOHOIATEILCTBO.
DKoJIorHuecKasi SKCIepTr3a.
DKOJIOTHYECKUH TTAaCTOpT MPEATPUSITHS.
MexnyHapoHOE COTPYIHHYECTBO B OOJIACTH 3aIIUTHI OMOC]EpHI.

LRI W

CnucoK JINTepaTypbl, pEKOMEHAyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHasi iMTEpaTypa:

1. Kopobxkun, B. U. Dkonorus : [yue6nuk] ans By3os / B. 1. Kopookuw, JI. B. [lepeaenbckuii. -
13-e uzn. - PoctoB H//] : ®enukc, 2004. - 602 c. - (Beicmee oOpa3zoBanue). - bubmumorp.: c. 602.
2. Opnos JI.C. Dxonorus 1 oxpaHa 6uocdepsl Ipyu XUMHYECKOM 3arpsi3HeHUU: Y yeOHoe

nocobue s By30B/ JI.K.CanouukoBa,l.H.JIozanoBcKas. - 2-e, mepepad. u morm. - M.:Beic.
mkona,2002. - 334 c.: un. - 320-322
JonosHuTeIbHAS JINTEpPAaTypa:

1 CrenanoBckux, A. C. O6mas sxonorus : yueOHuk ais By30B / A. C. CrenanoBckux. — M. :
IOHUTU-IAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bparunkoBa, U. I'. ®U3uK0O-XUMHUYECKHE OCHOBBI MHKCHEPHOU IKOJIOTHH :y4eOHOe Tocooue /
N. T'. BparunkoBa. — M. : Pocculickuii yHUBEepCcUTET ApYKOBI Hapo1oB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

Humepnem-pecypcut:
1 http://window.edu.ru/ — eamHOE OKHO OCTYIa K 00pa30oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcurterckas 6HOIHMOTEKAa OHIANHY.

3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaJIOT aCCOIUAITUH JIEKTPOHHBIX OMOIHMOTEK
y4eOHbIX 3aBefieHnit 1 oprannzanuiit CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHKe

6 http://ecograde.bio.msu.ru — Undopmannonnas cucrema «PyHiaMeHTalIbHbIE TPOOIEMBI

OICHKHU COCTOAHUA S3KOCUCTEM U SKOJIOTHYCCKOTI'O HOPMHUPOBAHUS
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