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BBenenne

Pemienne skojormdeckux mpodieM B COBPEMEHHOM MHUpPE HEBO3MOXKHO 0€3 MOHMMAHUS
OOBEKTHUBHBIX 3aKOHOB DPAa3BUTHUSL HPUPOJBI U OOLIECTBA. «IKOJOTHS» HU3ydaeT ITH 3aKOHBI,
KOTOPBIC JAIOT KJII0Y K YIIPABJICHUIO B 00JIACTH OXPaHbl OKPYXKAIO W Cpeibl.

JucrunnuHa «9KOJI0THs» OTHOCUTCS K AUCIUIUTMHE 6a30Boi yacTu. OHA HalpaBjieHa Ha
dopmupoBaHUE OOLIEKYJIBTYPHBIX M MNPOPECCHOHATBHBIX KOMIIETEHIMH OO0yJaromuxcs B
mpoiiecce BBIOTHEHUs padoT, onpeaeneHasix @I'OC BO.

Meroanueckue yka3zaHUsl COCTaBJIEHbI Ha COBPEMEHHOM HAay4HOM YpPOBHE M PACCUMTAHbI HA
CTYJIEHTOB, 110 HanpasieHuto 15.03.02 TexHomornvyeckue MaimHbl 1 000PyI0BaHHE.

[TocnenoBarenbHOCTh JTAOOPATOPHBIX PabOT COOTBETCTBYET JIOTMUECKOH CTPYKType ee
npoxoxaenus. [Ipennmaraemple MeTOAMYECKHE YKa3aHUA COJAEpPKAT Marepual, KOTOPBIN
PEKOMEHIYETCS HCIIOIh30BaTh CTYICHTaM IIPU OCYIIECTBICHUH JTa00paTOPHBIX PadoT.



Tema 1. OcHOBBI 00111€#i DKOJOTHH
JlabopaTopHas padora 1. JKko0ruvyecKkne uccjaeI0BaAHNs BO3AyXa

Omnprt 1. [leiicTBUE KUCIOTHOIO 3arpsiI3HEHUS BO3/1yXa HA pacTEHUs

Hens paboter: IlpowymocTpupoBaTh HETATHBHOE BIUSHUE KHCIOTHOTO 3arpsi3HEHUS
BO3J/lyXa Ha pacTeHHe.

DopmMUpyeEMbIE KOMIIETEHIIMU WM UX YACTH:
Kon dopmyIHpoBKa

OK-7 CHOCOOHOCTBIO K CAMOOPTaHU3alUH U CaMO0OPa30BaHHIO

Teoperuyeckas 4acTb

Bonbmmoit Bpen okpykaromiel cpeae HaHOCAT pa3IMyHble HWCTOYHHKU Ta3000pa3HbIX
BBIOPOCOB (TMPOMBITINICHHBIE TPEANPHITHS, TPAHCIOPT, TMOXKAphI), «Oiarogaps» KOTOPHIM B
atMocdepy momnajacT 3HaYUTEIHbHOE KOJUYECTBO BpeaHbIX BemecTB (okcumoB cepsl (II) u (I1I),
okcuoB azota (II) u (IV), cepoBomopona, okcuaos yriepona (II) u (IV) u np.). OTu BemecTra
MOTJIOUIAIOTCS aTMOC(HEPHBIMU OCaJKaMH, KOTOPbIE BBINAJAIOT Ha 3€MIIIO B BHUJIE «KHCIOTHBIX)
noxaerd wnu cHera. [loa BO3AEHMCTBHEM KHUCIOTHBIX OCAJKOB JIEPEBbS JIETYE MOPAKAKOTCS
BPEIUTEISIMU, HU3MEHSIETCS XUMHYECKH COCTaB IMOYB M IOYBEHHBIX MHUKpPOOpPraHu3MoB. B
MEPBYIO O4Yepelb KHUCIOTHBIE OCAIKUA MOPAXAOT JIMCThS W JIPYyTHe BETreTaTHBHBIC YaCTH
pactenuii. IlopaxeHue JUCTHEB MNPEMATCTBYET HOPMAJIbHOMY HPOTEKAHUIO MPOLECCOB
dborocuHTE3A.

OoOopynoBaHue U MaTepUaJIbl

1. Kon6s1 Ha 500 M1 ¢ mpoOkaMu — 2 1IT;

2. Crakan Ha 250 MII ¢ BOJION;

3. ununp mepHsbli Ha 250 M

4. 3eneHble TUCThS WK TOOETH PACTCHHIA;

5.Cepa 1-2T;

6. Cynsdun xenesa (II) 3-5 ;

7. KoHIleHTprUpOBaHHAS COJIsSIHASL KUCIIOTA.

Yka3aHus 10 TeXHUKe 0e30I1aCHOCTH
Hcnonb3yeMble TIpW BBITIOJHEHUW AaHAIN3a pPACTBOPHI, PEAKTUB, IMOCyJa W JPyTHE
COCTaBHbIE YAaCTH KOMILIEKTa JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

IIpu ocmoTpe poBeEpAIOT:

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

2. OTcyTCcTBHE IOBPEKACHHUI MEPHOU TTOCY/IBI, MPOOUPOK, KOHTPOIBHBIX IIKAJ U T.IL.;

3. CoOTBEeTCTBHE BBIOPAHHOTO I HCIIOJIB30BAHMS PEaKTHBAa (pacTBOpa) WIIMA TOCYAbBI
TpeOOBaHUSM METOJIUKH aHANU3a, T.€. HAIMYHE XOPOIIO U OAHO3HAYHO YUTAEMOU ITHUKETKH,
METOK Ha MEpHOM MOCYyAE U T.1I.

[Tocrne mpoBeneHuss aHamu3a MEpPHBIE CKISTHKA W THIETKH CIIEAYeT MPOMBITh YUCTON
BOJIOM, CKJISTHKU C pacTBOpamMH HEOOXOAMMO IFepMETUYHO 3aKPbITh U YJIOKUTh B MecTa JUIsl UX
XPaHEHUS.

Bxonsmme B coctaB KOMIUIEKTAa PEaKTUBBI T€PMETHUHO YIAKOBAaHbI BO (PIIAKOHBI M HE
MPEJCTABISIFOT OMACHOCTH TpU XpaHEHUH. XOTh KOMIUIEKT HE COACPKHUT SIOBHUTHIX U
CHJIBHOJICHCTBYIOIUX BEIIECTB, MPHU paboTe ¢ KOMIUIEKTOM HEOOXOAWMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TIpaBHJIAMU 0€30MAaCHOCTH, TMPEIYCMOTPEHHBIMH JJisi paboT B XUMHUYECKOH
nabopatopuu. B wactHOCTH, ipu paboTe B 1a00paTOPUN HE JOMYCTUMO:

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

2. llpunsTtre mumu (TUTHA);

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

4. Tlpu pabore CcO CTEKISHHBIMH H3JCTUSAMU H TIOCYIOM HEO0OXOIUMO COOI0IaTh
OCTOPOXKHOCTBH BO M30€KaHUE MTOPE30B.



[Ipy npoBeaeHMHM OSKCIEPUMEHTOB 10 MOJEIMPOBAHUIO  3arpsi3HEHUH  BO3ayxa
IPEIYCMOTPEHO HCIIOJB30BAaHUE KOHIICHTPHUPOBAHHBIX M pa30aBICHHBIX KHCIOT — CEPHOM,
COJISHOM, a30THOM, MypaBbUHON. MOTyT NMpEeACTaBIATh OMACHOCTH JJIS 3J0POBbs U HEOOJBIIINE
KOJIMYECTBA Ta30B, MOJyyaeMble B Xo0Je paboThl (Hampumep, xjopa, okcuaa cepsl (IV) u ap.).
[ToBBILIIEHHYIO OMACHOCTh MPEACTABISAIOT KpENKUe U KOHIEHTPUPOBAHHBIE MHUHEpaIbHbIC
KHCJIOTHI, @ TAK)KE MypaBbHHAS KHCIIOTA, 00JIaAA0INe CUIBHBIM Pa3beAaloNIM ICHCTBHEM MIPH
MOTaJaHUU Ha CIU3UCThIe 000JI0UKH, KOKHBIE IOKPOBBI, OJEXKY, 00yBb, 000pyAOBaHUE U T.II
[Ipu momagaHuM KUCIOT HAa KOXKY HEOOXOAUMO OBICTPO MPOMOKHYThH PACTBOP JTFOOBIM TAMIOHOM
(canderkoii, BETOMIBIO | T.II.), MECTO TIOTIJAaHUSI OOUJILHO MPOMBITH CTPYEH BOJBI U BBIMBITH C
MBLIOM.

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

HEMEJICHHO 00UITBEHO IIPOMBITh HE CUJIBHOU CTpyeu BOJIbI, 3aTeM
2%-HBIM BOJIHBIM PACTBOPOM COJIBI M1 CPOYHO OOPATUTHCS K Bpady-CIICIIUATIUCTY.
3aganus

1. [TpuroTtoBneHne KUCIOTHBIX TA30B U 3aMIOJTHEHHE UMHU KOJIO.

JUise IpUrOTOBIIEHUS TA30B, MCIOJIB3YEMBIX B OIBITE Ul MOJEIMPOBAHUS BO3ACUCTBUS
KHUCJIOTHBIX OCAJIKOB Ha pacTeHHusi (CEpHUCTOTO ra3a U CEepOBOAOPOJA), UCIOJIB3YIOTCS METOIbI
npenapaTuBHOro noiydyeHus. KonObl mepen 3anodHeHHEM HEOOXOJUMO TIIATEIbHO BBICYIIHUTD.
3anbuieHHe KOO MTPOMCXOOUT HEMOCPEJACTBEHHO MpH TMONydYeHHH Tra3oB. HecmoTps Ha
HEeOOoJIbIINE KOJMYECTBA MOJMyYaeMbIX Tra3oB, pabOThI MO 3aMOJHEHUI0 UMU KOO HE0O0XOIUMO
MPOBOAMTD B BBITSHKHOM HIKaQy.

Cepuuctsiii a3 (oxcuna cepel (IV), SO2) momyuator cxxuranwem 1-2 T 3eMeHTapHON
Cephl, OMYIICHHOW B KOJOy B JIOKKE Ha TMPOBOJOKE JIOCTaTOYHOW ummHBL [lomyueHue
CEPHUCTOTO raza MpoTeKaeT M0 PeaKLUu:

S+ 0, =S021 (1.1)

Jlist 3amonHeHus KOJObI CEPHHUCTHIM Ta30M JOCTATOYHO TOPEHUSI Cephl B TeueHUE 3-5
MUHYT.

CepoBoaopona (cynbdua BOZIOpO/A, H>S) MOJIYy4aroT B3aUMOJICICTBUEM

KOHIICHTPUPOBAHHOW COJISTHOM KHCIIOTBI C M30BITKOM cynbduma xene3a (II) mpu komHaTHOM
TeMIeparype:
FeS + 2HCl = H,S1 + FeCl2 (1.2)

Jns 3amosiHeHHsT KOJIOBI CepOBOZOPOAOM HCHOJIB3YIOT HeOoibmoi (uakon (Orokc,
CTaKaHYMK), UMEIOIIUN TUaMeTp, MO3BOJIAIOMINN OMYyCKaTh €ro B KOOy M M3BJIEKaTh 0OpaTHO.
Bo ¢nakon nomemaror 3-5 1 cymbduma xeneza (II), mpukambIBalOT HECKOJBKO Kareib
KOHIICHTPUPOBAHHOW COJITHOM KHCIIOTHI (Ha4MHAeTCs OypHOE BBIICICHHE CEPOBOJOpOAA) M
Cpasy ke OIyCKaroT (pIrakoH KakUM-IH00 crocoOoM (Hampumep, MpHUBsI3aB Ha HUTKE) B KOJOY.
®dakoH BBIAEPKUBAIOT B KOJIOE 3-5 MUHYT 10 3aBEpIICHUS BBIICICHUS CEPOBOAOPOJA, TOCIE
Yero M3BJICKAIOT U3 KOJIOBI.

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

Kon051, 3amonHeHHbIe Ta3aMU U TIOTHO 3aKPhIThIEe, HE0OX0IMMO TIpoHyMepoBaTh. Konosl
Ne 1 3anonHeHa cepHUCTHIM razoM; kosida Ne 2 — cepoBogopoiom (Pucynoxk 1).
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Pucynox 1. [IponymepoBaHHbIC KOJOBI, 3aMIOJTHEHHBIC Ta3aMHU
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2. B kaxmyro konOy BHecHTe 4YacTh pacTeHus. Oreparuio MTpOBOIUTE CIEIYIOINUM
o0pa3oM: IMOOYEpeHO OTKpbIBaiiTe NpOoOKH KOJIO, OBICTPO OIYCTUT B HHUX IOOErH WU
OTJIeIbHBIE JIMCThSI M BHOBBH 3aKpoiliTe mpoOkamu. He HakioHsiiTech mepen kondamMu U He
BJIbIXAliTe HaXOIAIINECS B HUX Ta3bl. HaOnromaiite, 9T0 MPOUCXOAUT C PACTCHUSMHU.

3. Tak ke OCTOpOXHO (HE€ BIbIXas ra3) MOOYEPETHO BICUTE B KaxAyro KoiOy mo 100 mi
BOJIbL. BBICTpO 3aKkpoiiTe KomObI mpoOkaMu. BeTpsaxHuTe Kakayto Kosi0y, 4ToObl pacTeHus: ObUIH
CMOYEHBI 00pa30BaBIIUMHUCS KHcIoTaMu. BHOBL Habmonalite 3a pacteHusIMUA. OTMETHTE, Yepes
KaKO# MPOMEXYTOK BPEMEHU C PACTEHUSIMHU IIPOUCXOJIAT BUAUMbIC U3MEHEHUSI.

Conep:xaHue oT4yeTa
Pesynbrarel HabmoneHn 0GOPMIISIIOT B BHI€ TaOIHITHI 1.
Tabmuua 1. Pe3ynapTarsl SKCIEpUMEHTA

Ne I'az, N3meneHus, IpOUCXOIAIINE C pACTEHUEM
KosIObl | Haxojsmuiics B | [locne BHecenws | [Tocme  BosmeiicTBus | Bpems
Kosbe pacTeHus B KOJOy | KUCIOTHOTO OIS HaOroAeHUs
WU3MEHECHUN
1 CepHucTblii  ras
(SO2)
2 CepoBoaopon
(H2S)

Ha ocHOBaHMHM NOTy4EHHBIX PE3yIbTAaTOB CACIANTE BBIBOJ O BIUSHUM KUCIOTHBIX JOXKICH
Ha PACTECHHUS.
Omnplt 2. BiusiHue 3arps3HeHMs BO3/1yXa aMMHUAKOM Ha paCTEHHUS

Henp paboThl: NPOWJLTIOCTPUPOBATH HETAaTUBHOE BIHMSIHME 3arpsA3HEHUS BO3JyXa
aMMHAKOM Ha paCTEHHUE.
DopMupyeMble KOMIIETCHIIUN WU UX YaCTH:

Kon dopmyJIUpOBKa

OK-7 CHOCOOHOCTBIO K CAMOOPTaHHU3aLUuHl U CaMO0OPa30BaHHIO

Teoperuyeckas 4acTb

Ammvuak (NH3) mpencraBnser coOoii OECIBETHBIN Ta3 ¢ XapaKTEPHBIM PE3KUM 3allaxom
«HamatelpHOro crnuptay. OH Jerde BO3AyXa M OYEHb XOPOIIO pacTBopsercs B Bojae. llpu
BBICOKMX KOHIEeHTpauusax B Bozayxe (0,5% oOwbema u 0Oojee) aMMUaK CHIBHO pa3pakaeT
CIIN3UCTBIC O6OJ’IO‘IKI/I, BBI3BIBACT MMOPAKCHUC I'J1a3 U JAbIXATCIbHBIX HyTefI. HerarusHoe BiusiHUC
3arpsi3HEHHBIH aMMHMAKOM BO3IyX OKa3blBa€T M Ha PACTEHHUA, BBI3bIBAs XOPOLIO 3aMETHBIE
N3MCHCHUA B PACTUTCIIBHBIX TKAHAX. Tem He MeHee aMMMUaK, IMpu BHECCHUU €TO B IIOYBY B BHUIC
BOJIHOTO PAacTBOPA U B XMMHUUYECKU CBS3aHHOM BUJIE, ABISETCS yIOOpPEHUEM.

O6opynoBaHue U MaTePUAJIBI

1. Kon6a na 500 mut ¢ mpoOKoi;

2. ®naxoH Ha 20 miI;

3. AMMHadJHas Boaa;

4. OunbTp OYMasKHBIH;

5. [lonmuaTHiieH (CKOTY);

6. JIucTbst niam moGeru TpaJecKaHIIUN UK JPYTroro pacTeHUs..

Yka3aHus 10 TeXHUKe 0e30I1aCHOCTH
Hcnons3yemble INpH BBIIOJIHEHUM AaHAJIA3a PacTBOPBL, PEAKTHUB, IIOCYIa U APYrue

COCTaBHbIE YAaCTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

[Ipu ocmoTpe npoBeEpAIOT:

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

2. OTcyTcTBUE TOBPEXKACHUN MEPHOU TIOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX IIKAT U T.I1.;




3. CoOTBEeTCTBHE BBIOPAHHOTO I MCIIOJIB30BAHMS PEaKTHBAa (pacTBOpa) WIIM TOCYAbBI
TpeOOBaHUSM METOJIMKH aHANU3a, T.€. HAJIMYHE XOPOIIO U OAHO3HAYHO UUTAEMOU ITHUKETKH,
METOK Ha MEpHOM MOCYAE U T.1I.

[Tocrne mpoBeneHus aHamu3a MEpPHBIC CKISHKA W THIETKH CIIEAYeT MPOMBITH YUCTON
BOJIOM, CKJISTHKU C pacTBOpaMH HEOOXOAMMO TF€pMETUYHO 3aKPbITh U YIOKUTh B MeCTa JUIsl X
XPaHCHUS.

Bxonsmme B cocTaB KOMIUIEKTAa PEaKTUBBI T'€PMETHUHO YIAKOBAaHbI BO (PIIAKOHBI M HE
MPEJCTABISIIOT OMACHOCTH TpU XpaHEHWH. XOTh KOMIUIEKT HE COACPKHUT SIOBHUTHIX U
CHWJIbHOJICHCTBYIOIUX BEIIECTB, MPU paboTe ¢ KOMIUIEKTOM HEOOXOAWMO PYKOBOJICTBOBAThHCS
OCHOBHBIMHM TIpaBHJIAMU O€30MAaCHOCTH, NPEIYCMOTPEHHBIMH JJisi paboT B XUMHUYECKOH
nabopatopuu. B wactHOCTH, pu paboTe B 1a00paTOPUN HE JOMYCTUMO:

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

2. llpunstre mumu (TUTHA);

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

4. Tlpu pabore CcO CTEKISHHBIMH HW3ICTUSIMU H TMOCYIOM HEO0OXOIWMO COOI0IaTh
OCTOPOXKHOCTBH BO M30€KaHUE MOPE30B.

[Ipu npoBeneHWH OSKCIEPUMEHTOB IO MOACIUPOBAHUIO  3arpsA3HEHUN  BO3IyXa
IPEyCMOTPEHO HCIOJb30BaHNE KOHIEHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpPHOM,
COJISTHOHM, a30THOM, MypaBbUHOW. MOT'YT MpeICTaBIATh OMACHOCTh JJIsl 3/10POBbSl U HEOOJbIIHE
KOJIMYECTBA T'a30B, MOJydyaeMble B X0/1¢ paboThl (Hampumep, xjopa, okcunaa cepol (IV) u mp.).
[ToBBIIIEHHYIO OMACHOCTh TMPEACTABISIOT KPENKHE W KOHIICHTPUPOBAHHBIE MHUHEpAIbHBIC
KHCJIOTHI, a TAK)K€ MypaBbUHAs KUCJIO0Ta, 00Ja/1al01Ue CHIIBHBIM pa3belaloluM AeCTBUEM MPU
MOTA/IAaHUU Ha CITU3UCThIC 000JIOUKH, KOKHBIE MMOKPOBBI, OJIEXK Ty, 00yBb, 000pyIOBaHUE U T.II.
[Tpu monagaHuy KUCIOT HAa KOKY HEOOXOAMMO OBICTPO MPOMOKHYTH PACTBOP JHOOBIM TAMIIOHOM
(candeTkoil, BETOMBIO U T.II.), MECTO MOMAIaHMsI OOMILHO MMPOMBITh CTPYEH BOJABI M BBIMBITH C
MBLIIOM.

Oco0eHHO omacHbI KHCIOTHI TPY MOMAJaHUU B TJa3a. B 3ToM ciydae riia3za HeoOXO0AuMO

HEMEIJIEHHO 00HIILHO MIPOMBITh HeE CUIILHOM cTpyei BOJIBI, 3aTeM
2%-HBIM BOJIHBIM PACTBOPOM COJIbI M CPOYHO OOPATUTHCA K Bpauy-CHEeLUAIHCTY.
3aganusa

1. Ha nHO KO/OBI MOJOXHUTE OyMakHBIM (DUIBTP Tak, 4TOObI Kojba He pa3duiach Mpu
MOCJIEYIONIEM OITYCKaHUH B Hee (IIaKoHa.

2. Jluct unm moGer pacTeHHsl 3aKpenuTe BO (DIaKOHE Kak IMOKa3aHO Ha PUCYHKE 2.
OCTOpPOXKHO MO CTEHKE MO0 Ha HUTKE OMYCTUTE (hJITAKOH B KOHMYECKYIO KOJIOY.

Pucynox 2. JIuct (mober) 3akperuieHHbIH BO (1akoHe
3. Buecute B kon0y 3-4 Karmim aMMHavyHON BOABI, OBICTPO U T€PMETHYHO 3aKPOUTE KOJIOY
MPOOKOA.
OnbIT MpOBEIUTE B HAUaJIe 3aHATH, PE3YIbTaT 3apUKCUPYHTE B KOHIIE 3aHITHS.

Conep:xanue oT4yeTa
CaemnaiiTe BBIBOJ O BIUSHUU 3arps3HEHUS BO3/1yXa HA paCTEHUE. 3alUIIUTE
ypaBHEHHE PEAKIINN 00pa30BaHUs U3 aMMHUAKA ILETOYHOT0Y OIS



KoHTpoJibHBIE BONIPOCHI
1. MexaHu3Mbl BO3IEMCTBUS KUCIIOTHBIX JOK/IEH HA KOMIIOHEHTHI OKPYKaIOLIEH Cpeibl.
2. KakoBEI mociieCTBUS BBITAJCHUS KUCIOTHBIX JOXKIEH?
3. Kak M0’XHO CHU3UTh HUHTEHCUBHOCTb KUCIOTHBIX JTOXKEH?
4. B yem 3akirro4aroTcst GU3NIECKUE TPUIMHBI TAPHUKOBOTO d(pdekra?
5. I'mo6GanbHO M3MEHEHHUE KIMMaTa: MPUIUHBI, MEXaHH3M TIpoIiecca, TOCIEACTBHSL.
6. KakoBbl Oynyr mocneactBusi st Owocdepbl, ecnu mapHUKOBBIA 3ddexT Oymer
MPOJIOIKATh YCUITUBATHCSA?

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

1. Kopobkun, B. 1. Oxomnorus : [yaeonuk| ams By30B / B. . Kopobxkuwn, JI. B. I[lepenensckuii. -
13-e uza. - PocroB v/]] : ®enukc, 2004. - 602 c. - (Bricmiee obpazoBanue). - bubnuorp.: c. 602.
2. Opnos JI.C. Dxonorust u oxpana 6rmocdepbl Ipu XUMUIECKOM 3arps3HEeHUN: Y4eOHoe

nocobue it By3oB/ JI.LK.CanoBuukosa,l.H.JIozanoBcKas. - 2-¢, mepepad. u gor. - M.:Beic.
mkona,2002. - 334 c.: un. - 320-322
JlonotHUTE/ILHASI JIUTEPATypa:

1 CrenanoBckux, A. C. O6mas skonorus : yueOHuK a7 By30B / A. C. CtenanoBckux. — M. :
FIOHUTU-AAHA, 2012. — 687 c¢. — ISBN 5-238-00854-6.

2 bparuukoga, U. I'. ®u3nko-xuMudecKre OCHOBBI HH)KEHEPHOU dKOJIOTHH :ydeOHOoe mocooue /
W. T'. BpatuukoBa. — M. : Poccuiickuii yauBepcuteT pyx0b1 HapooB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eaguHOE OKHO OCTYIa K 00pa3oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTckas OMOINOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBINA KaTAJIOT aCCOIMAIINM YJIEKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBenieHnit u opranuzarnuit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkprITOE 0Opa3OBaHUE

6 http://ecograde.bio.msu.ru — Mudopmarmonnas cucrtema «DyHaaMeHTaIbHbBIE POOIEMBI

OLCHKU COCTOSAHUA SKOCUCTEM U SKOJIOTHUCCKOTO HOPMUPOBAHU S

JlaboparopHasi padora 2. JK0JI0rH4ecKHe UCCIeJ0BAHNS BObI
OmnpiT 1. Habnrogenue 3a coctaBoM aTMOC(EPHBIX 0CATKOB

Llens padoTer: M3ydenne coctaBa aTMOC(HEPHBIX OCAIKOB.
DopmMupyemMbie KOMIETSHITUH WU UX YaCTH:
Kon DopmyIHpOBKa

OK-7 CHOCOOHOCTBIO K CAMOOPTaHHU3aluKl U CaMO0OPa30BaHHIO

TeopeTuyeckas 4acTb
KucnorHocTs BOABI OmpesenseTcs 3Ha4eHHeM BOJOpOAHOro mokasarens (pH), KoTopsrii
JUISl TIPUPOJIHBIX BOJ OOBIYHO MMeeT 3HadeHus oT 6,5 mo 8,5. M3menenus pH Boasl Bomoema
O6I:I‘-IHO MOFyT BbI3BATh SanHSHGHI/IH BO3I[YX3. KHUCJIOTHBIMHU HpI/IMeCHMI/I (OKCI/II[aMI/I Cepbl 148
azora, okcuaoMm yriepona (IV) m 1p.), KOTOpble «BBIMBIBAIOTCS» W3 BO3IyXa IOXKISIMH W
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omnajarT B BoxoeM. HM3meHenus pH Moryr BbI3BaTH Takke 3arpsA3HEHHsS BOJOEMaA
IPOMBIIUIEHHBIMU CTOYHBIMH BOJAaMH, KOTOPbIE HE MPOLLIM HeWTpanmu3anuio. KucinoTrHocTsb
IPUPOJHON BOJBI MOXKET ONPEAENAThCS TAKXKE XapaKTepoM IIOYBOIPYHTOB, JaHAmadra B
KOTOPOM pacroioxkeH BogoeM. M3menenue pH npupoHoil BOABI CBEPX IOIYCTUMBIX IIPEACIIOB
(bonee 8,5 m menee 6,5) co3maeT cpemy, HEMPUTOAHYIO IS CYHIECTBOBAHMs OOJBITMHCTBA
BOJIHBIX OPraHU3MOB, OCOOEHHO mpocteiimux. KadecTBo mpupoaHOW BOABI B 3HAYUTEILHOM
CTEIICHU OMPENEIIeTCs KOHIIEHTpAlue pacTBOPEHHBIX B HEM MHUHEpAIbHBIX COJied. MOXHO
BBIJICJIUTH JIBa OOJIBIINX KJIACCA MUHEPAIBHBIX COJIEH, KOTOPBIE BCTPEUAIOTCS B IPUPOAHOM BOJE
B 3HAYMTENIbHBIX KOHIIeHTpanusax (Tadmwmia 3).

OcHOBHOII BKJIaJ B o0liee cojecoaep:kaHue BHOCAT COJIM 1-To Kiacca, KOTOpPBIE CIEAyeT
onpenenaTh B nepByro ouepeab. Conu 2-ro kjaacca Takke HEOOXOJUMO YYUTBIBAThH MPHU OLICHKE
KauecTBa BOJABI, T.K. Ha KaXIyl W3 HUX ycraHoBieHO 3HaueHue IIJIK, xoTs oHm BHOCAT
HE3HAUUTENIbHBIN BKJIAJl B 001IEe COIECOepKaHNEe IPUPOAHBIX BOI.

Tabmuua 3. OCHOBHBIE KOMIIOHEHTBHI, CO3/JAIOIIME MUHEPAIN3ALUIO0 MUTHEBOW U TNPHPOIHOU
BOJIbI

KoMIOHEHTHI MUHEPATBHOTO COCTaBa BOJIBI [IpenensHO HOMycTUMAsT KOHIIEHTPAIHSI
(1AK)
1-i1 KITACC

1. Katuonsr:

Kansuuit (Ca®) 200 mr/n

Harpwuii (Na") 200 mr/n

Marnuit (Mg?") 100 mr/n

2. AHHOHBIL:

I'uppokapOonar (HCOs") 1000 mr/n

Cynbdar (SO427) 500 mr/n

Xnopun (CI) 350 mr/n

Kap6onat (CO3") 100 mr/n

Hurpar (NO3") 45 mr/n

2-it KITACC

1. KaTnoHst:

Ammonnii (NH4") 2,5 mMr/n

XKeneso obmee (cymma Fe?' u Fe’') 0,3 mr/n

MeTanb 0,001 MmMoaB/1

2. AHHMOHBI:

docdar (PO+>") 3,5 mMr/n

Hutpat (NO>") 0,1 mr/n

B nepByro odepenb HapyUIEHHbIM MUHEpAJbHBIA COCTaB BOJBI CKa3bIBACTCS HA
KUZHEJEATEIIbHOCTH TPOCTEUIUX (KJIETOYHBIX) OpPraHWU3MOB, T.K. PACTBOPEHHBIE COIU U
OTIPENIECTISIIOT OOMEH BENISCTB KJIETOK C OKpPYXKAloMmeH Cpemoil W SIBISIOTCS CTPOUTEIBHBIM
MaTepUAIOM JUISl DJIEMEHTOB >KMBOW KIIETKU. [lOBBIlIEHHAs KOHILIEHTpauus COJEd B BOJAE
naryOHO CKa3bIBaeTCs Ha MHUHEPAIHHOM COCTaBE OKPYIKAIOIICH BOJOEM IIOYBBI, BHI3BIBAs €€
3aCOJICHUE, KaK B IPOLIECCE BIUTHIBAHUS BOJBI MOYBOM, TaK M NPU OPOLIEHWH TAaKOW BOIOMU
CETbCKOXO03SUCTBEHHBIX MOJei. McTouHnKkamMu oOorameHusl MpUpOIHONH BOJIBI MHUHEPATbHBIMU
COJISIMH, TIPUBOJISAIIETO K HAPYILICHUIO TPUPOTHOTO COJIEBOTO PAaBHOBECHUS B BOJIE, SIBJISIOTCS:
® JIMBHEBBIC U TaJIbIe BOJBI C MTOCHIMAEMBIX COJIIMHA 3UMOH YJIUIl TOPOJIOB U JOPOT;
® [IOBEPXHOCTHBIE JOXKIEBbIE BOJIBI C MOJIEH, TA30HOB MOCIIE TPUMEHEHN Ha HUX MUHEPAIbHBIX
yI0OpeHuH, a TaKKe TPYHTOBBIC BOJIBI,
® HEOYMIICHHBIC CTOYHBIC BOJIBI, PACCOJIbI, COpPAChIBAEMbIC MPOMBIIIJICHHBIMU MPEITPUATHIMU,
u Jp.
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[ToBblllIeHHAsT KOHLEHTpPALMSI COJIEM yXYyIIIAaeT BKYC TIIUTHEBOM  BOJIBI. [Ipu
KOHILIGHTpalMAX coyied, mpeBblatomux coorsercrByromue [IJIK, Boga craHoBuTCA
HEIMPUTOIHOM IS TUThSI U UCTIOIb30BAHMS HA XO3AMCTBEHHBIE HYXK/IbI.

Ha mnpaBWIBHOCTH MONYYEHHBIX PE3yabTaTOB aHAIM30B BIUSET CIOCOO OTOOpa MpOoOBI
BOJABI U ycioBusi ee xpaHeHus. IIpoba momkHa ObITh OTOOpaHa B YUCTYIO CTEKIISIHHYIO WU
IUIaCTMACCOBYIO OYyThUIb 00BbeMOM He MeHee 0,5 1 (B OyTbulM HOIKHO ocTaThes He Oonee 5-10
MJI BO3/IyXa); MPoOkI cleayeT aHAIM3UPOBAaTh B TEUYCHUE HECKOJIBKUX YacoB Iocie oTdopa audo
XPaHUTh B XOJIOIUIbHUKE.

Odyenp ynOOHBIM OOBEKTOM JJIsi M3Yy4YEHHS MHMHEPAIBbHOIO COCTaBa BOJbI SIBIISIIOTCS
OyTBUTUPOBAHHBIC THUTHEBBHIE M MUHEPAIbHBIC BOJBI, UMEIONINE OSTUKETKH C YyKa3aHHUEM
KOHIIEHTPALU paCTBOPEHHBIX COJICH.

JloxaeBas Bojga 0OBIYHO MMeEET ciaaboKucibie cBOMCTBA. [Ipoucxoaut 310, Kak mpaBuIo,
BCJICZICTBHE PACTBOPEHUS B Hel nuokcuaa yriepoaa COs. [Ipobiemsbl, CBA3aHHBIE C KUCTOTHBIM
WIA ILIEJOYHBIM 3arpsi3HEHHEM aTMoc(epHOM BOABI, MNPOMCXOAAT Yalle BCEro u3-3a
JeATEIbHOCTH YEJIOBEKA.

[IpuunHOl BO3HMKHOBEHHUS KHUCIOTHBIX JOXKJEH SBISIIOTCSA MacCOBbIE MPOMBIILICHHbBIE
BBIOpOCH okcuga cepol (IV) SOz u okecnnoB azora NOx B atmocdepy. B pesynbraTe okucieHus
3THUX BEILIECTB KHUCIOPOAOM BO3JyXa M B3aUMOJEHCTBHS ¢ aTMOC(EepHON BIAaroi MpOUCXOIUT
obpazoBanmne azoructoir (HNO2), azornoit (HNO3), cepumcroii (H2SO3) u cepnoit (H2SOs)
KHCJIOT.

OoOopynoBanue U MaTepHuaIbl

1. Jloxka;

2. Hoxaumgr;

3. Ilunner;

4. TlpoGupkwu;

5. IraTuB 11t mpoOUPOK;

6. PactBOp Hoga;
7. PactBOp nudeHnnIaMmHa B KOHIIEHTPUPOBAHHON CEPHON KUCIIOTE;
8. PactBop conu OGapust (HaCHIICHHBIN);

9. PactBop consHOM KUCHOTHI (1:5);

10. Bopa gmcras;

11. pH-tect nnu Oymara MHIMKAaTOpHAsl yHUBEpCaIbHas,

12. IIpoObI ocagkoB (OIS, CHETa, JIbJIa).

Yka3anus o TexHuKe 0€30MaCHOCTH
Hcnons3yeMple Npu BBITOJIHEHUM AaHAJIA3a PAacTBOPBL, PEAKTHUB, IOCyIa W APyrue

COCTaBHBIC YAaCTH KOMILIEKTa JOJKHBI OBITh MPEABAPUTEIHHO OCMOTPEHBI.

[Ipu ocMOTpe mpoBEPSIOT:

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

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

3. CootBeTcTBHE BBIOPAHHOTO Ui WCIOJB30BAHUS PEAKTHUBA (pacTBOpa) WM TOCYJbI
TpeOOBaHUSM METOJMKH aHalu3a, T.€. HAJIMYME XOPOIIO U OAHO3HAYHO UYUTAEMOW ITUKETKH,
METOK Ha MEPHOM MOCYJE U T.II.

[locne mpoBeneHMs aHamM3a MEPHBIE CKIIIHKM M IUIIETKU CJIEAYET MPOMBITh YUCTOMN
BOJIOH, CKJISTHKM C pacTBOpamMH HEOOXOAMMO T€PMETHUYHO 3aKPHITh U YJIOKUTh B MECTa IS MX
XpaHEHHUS.

Bxopsimue B cocTaB KOMIUIEKTa PEAKTUBBI T€PMETUYHO YIAKOBAaHBI BO (DIAKOHBI U HE
NPEACTABISIIOT OMAaCHOCTH IPU XPAaHEHMH. XOTbh KOMIUIEKT HE COAEPKUT SJIOBUTBIX H
CHJIBHOJICHCTBYIOIIMX BEIIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU O€30MaCHOCTH, NPETYCMOTPEHHBIMH JJisi paboT B XUMHYECKOH
naboparopuu. B wactHocTH, ipu paboTe B 1abopaTopun HE JOMYCTUMO:

1. [Tomamanue XMMUKATOB ¥ paCTBOPOB Ha CIU3UCTHIE 000IOYKH, KOKY, OJCKIY;

2. llpunstre nuiy (MUTHA);
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3. Bapixanue Bo3ayxa M XUMHUKAaTOB, 0OCOOCHHO UMEIOIIUX PE3KUH 3arax U HaXOALIUXCS B
MEJKOKPHUCTANIMYECKOM COCTOSIHUU (00Pa3yIOMIUX MbLTH);

4. Tlpu paboTte CO CTEKISSHHBIMH H3JCIHSIMH W TIOCYJ0M HEOoOXOAMMO COOJIIOIATh
OCTOPOXKHOCTh BO U30€KaHHE MOPE30B.

[ToBBILIIEHHYIO OMACHOCTH MPEACTABISAIOT KPENKUEe M KOHIICHTPUPOBAHHbIE MUHEPAJIbHbBIE
KHCJIOTHI, @ TAK)KE MypaBbHHAS KHCIIOTA, 00JIaAA0INe CUIBHBIM Pa3beAalonIiM ICHCTBHEM MTPH
MOTAJaHUU Ha CIU3UCThIe 000JI0UKH, KOKHBIE OKPOBBI, OJEXKY, 00yBb, 000pyAOBaHUE U T.II
[Ipu momagaHuM KUCIOT HAa KOXKY HEOOXOAUMO OBICTPO MPOMOKHYTH PACTBOP JHOOBIM TAMIOHOM
(canderkoii, BETOMIBIO | T.II.), MECTO TIOTIAJaHUSI OOUIILHO MPOMBITH CTPYEH BOJBI U BBIMBITH C
MBLIOM.

Oco0eHHO omacHbl KUCIOTHI MPHY MOMAJaHUU B TJa3a. B 3ToM ciydae riasa HE0OX0AUMO
HEME]ICHHO OOMIIBHO MIPOMBITh HE CHJIbHOU cTpyeit BO/JIBI, 3aTremM
2%-HBIM BOJIHBIM PaCTBOPOM COJIbI K CPOYHO OOPATUTHCS K Bpauy-CIEHUAINCTY.

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

ColmroaiiTe OCTOPOKHOCTR: XJIOPHUA Oapusi TOKCHYCH!

3amanusa
A. Onpenenenune pH

1. CmouunTe MOJOCKY YHUBEpPCAJIbHOW MHAMKATOPHOW Oymaru ucciemyemMoi Bomoi. Jlns
3TOr0 HAKJIOHWUTE MPOOUPKY C BOJOM M OMYCTUTE B HEE OJUH KOHEI MOJOCKH MHAMKATOPHOU
Oymaru, Jiep)ka MUHIETOM BTOpoii ee KoHel (PucyHok 6).

Pucynox 6. Onpenenenue pH ucciemyemoit mpoObI BOIBI
2. BolHBTE MHAMKATOPHYIO Oymary W3 MpOOMPKUA W CPABHHUTE IMOJYYCHHYIO OKPAcKy CO
mkanoit. Onpenenure pH ncciaexyeMoit Boabl (HOXKIEBOM, TAJIOW CHErOBOM, TAJOro JIbJa) IO
HIKane.
b. O0HapyxeHUe HUTPAT-MOHOB
JlobGaBbTe B MpOOMPKY C HCcienyeMoil BogoW 2-3 Kamum pacTBopa JuQeHHIaMHUHA

(Pucynok 7). Ilpu Hamu4yuu B BOJC HUTPAT-HOHOB PACTBOP OKPAIIUBACTCS B CHHUM IIBET.

PacTteop
avncprHunaMnHa
Mo Kanmnsam

5mn

Pucynox 7. OOHapyXxeHHE HUTPAT-UOHOB B UCCIEAYyEeMOM TPoOe BOIBI

[IpuroroBnenue pactBopa AupeHWIaMHHA B KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTE: B
KanenbHHIly (25 M) HaytelTe Ha 2/3 00beMa KOHIICHTPUPOBAHHYIO CEPHYIO KHCIIOTY (TIJIOTHOCTh
1,84 r/cm®) 1 BHecHUTE B Hee Ha KOHUHMKE CKANbIENs HECKOIbKO KPUCTAIOB AU (eHIIaAMUHA.

KonuuecTBeHHOE ompeseneHne CoAep)KaHUS HUTPATOB TaKKE€ MOXKHO BBIIOJIHUTH C
IIOMOLIbI0 HHUTpaT-TeCTa. [l 3TOro BBIHBTE MOJOCKY TecT-cucteMbl «Hurtpar-tect» u3
YIAKOBKH M OTPEXbTE KyCOUEK MHIUKATOPHOM MOJIOCKK pa3MEpOM MPUMEPHO 5*X5 MM. 3akaB
OTpE3aHHbII y4acTOK IMOJIOCKH MUHIIETOM, OKYHUTE B TECTUPYyEeMYIO Npo0y Boasl. Yepe3 3 MuH.
CpPaBHHUTE OKpacKy pabodero yyacTka ¢ KOHTPOJBHOM IIKaloil Ha OOJIOKKE TEeCT-CUCTEMbl U
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ONPENIETUTE COAEP)KAHNE HUTPATOB.
B. O6napyxenue cy1b(puT-HOHOB

1. JloGaBbTe B MpOOHMPKY ¢ UCccIaeayeMoi BoJoi 1-2 Karmim pacTBopa ioja.

g mpuroToBieHUs pacTBOpa Honaa anTeuHblil 5%-HBIM COUMPTOBOM pacTBOp iona
pasbasisiroT B 20 pa3 BOJI0# 10 1[BeTa HEKPETIKOTO Yas.

2. HaGnropaiiTe, 94TO MPOUCXOAUT C OKPAILICHHBIM PACTBOPOM.

I'. O0Hapy:xeHne cyjb(paT-uOHOB

JloGaBbTe B mpoOUpKy ¢ ucciemyemon Bomoit 10 kamens pacTBopa COJSTHON KUCIOTHI U 2
Karu pactBopa conu 6apus. HabmrogaiiTe B TeueHne 3 MUH. 3a TIOMYTHEHHEM PacTBOpa.

KonuuectBenHoe ompezaeneHue colepkaHUi Cylb(aT-HOHOB MOXKHO BBIOJTHATH C
MOMOIIbIO TecT-KoMIUIekTa «Cynbdarb», A 3TOTO:

1. OnosocHUTE MEPHYIO CKISHKY HECKOJIBKO pa3 aHainusupyemoul Bojoil. Haneiite B
CKJISTHKY 2,5 MJI TpOOBI BOJIBI, MCIIOJIB3YSI JIJIs TOYHOCTH MUTIETKY KanenbHuIly (PucyHoxk 8).

2,5mn
==
Pucynok 8. MepHasi ckiIsiHKa, 3a0JJHEHHAsI aHAJTU3UPYEMOU BOJOM

2. Josenute pH mpoGwel 1o pH 4 pactBopamMu ruapokcuja HaTpus JIMOO COJISTHOM
KUCJIOTBI, NMpUOaBsisl UX C MOMOIIBIO IHUIETKU-KANeIbHUIIb, B 3aBUCUMOCTH OoT pH cpensbl.
KonTtponupyiite 3nauenue pH 1o yHuBepcaibHOM HHANKATOPHOU Oymare.

3. MHcnonwe3ys TUIETKY-KalelbHHITY, 100aBbT€ B CKJISHKY C aHAJIW3UPYEMOH BOJOH
pactBop optaHuioBoro K mo merku «5 mu». 3akpoiiTe CKISHKY HPOOKOH M IepeMeraiTe
pacTBop.

4. CoeauHHTE LIMPUI-T03aTOp ¢ MUNeTkor A tutpoBanus (Pucynok 9). C momorursio
HmIpuna HaOepuTe B MUIETKY s TUTPOBaHMSA pacTBop xjiopuia Oapus. Ilocrenmenno, mo

KalUIsIM, TUTPYWHTE COJCPKHMMOE CKJISHKM pacTBOpPOM XJopHuaa Oapusi A0 TOSBICHHS
HEHCYE3a0IIeH 3€JICHOBATO-TOTyO0H OKPACKH.

Pucynok 9. Coequnenue mmnpuna-103aTopa ¢ NUIETKOM ISl TATPOBAHMUS
[Tpumedanue. [{ng yeTKoro omnpeneneHus TOYKU HKBHUBAIEHTHOCTH OKPAacKy THUTPYEMOM
poObl CpaBHUBAMTE C OKPACKOM XOJIOCTON MPOOBI, B KAUECTBE KOTOPOM MCIONB3YHTE CKIISTHKY €
TaKUM K€ 00bEMOM aHAJIN3UPYEMOI BOJIbI U MHIUKATOPA.
5. Onpenenute 00beM pacTBopa XJjopHuaa Oapusi, U3pacxoAoBaHHOrO Ha TuTpoBanue (V,
M) (Pucynoxk 10):
V=Vo—Vk
2
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WexonHbIR
obLéM Vol

KoHeuHkIA
obLeEm f Vil

Pucynox 10. Onpenenenne u3pacxoq0BaHHOTO XJIOpHIa Oapust

6. Paccunraiite koHIeHTpanuio cyiabpatoB (Cc, MI/11) B aHAIM3UPYEMOH BoJIE TIO opmyIie

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

rze: 48,03 — MonsipHas Macca SKBUBAJIEHTA CyNb(haT-uoHa, I/MOJIb;

V — 00weM pacTBOpa xyiopua 6apusi, U3pacxoJ0BaHHOTO HA TUTPOBAHUE, M,

Cp — KOHIIGHTpalusi pacTBopa Xjopuua Oapus, ucrnoib3dyemoro Juis tutpoBanus, 0,02
MOJIb/]I SKBUBAJICHTA;

1000 — ko3 purueHT nepecueTa eAMHUI] U3BMEPEHUNA U3 TPAMMOB B MIJIJTUTPAMMBI;

V1 — o0beM npoOskl, B3STOM ISt TATPOBAHUS, 2,5 MII.

Conep:xkanue oTyera

3adukcupyiiTe pe3ynbTaThl OSKCIEPUMEHTOB B TeTpaau. Mcmonb3ys MONy4YeHHbIE
pe3yNbTaThl 3KCIEPUMEHTOB, CIIEIaliTe BHIBOJI O BO3MOKHBIX HCTOUHUKAX 3arpSA3HEHHS OCAIKOB.
Hanumure cooTBETCTBYIOIIME YPAaBHEHNUS XUMUYECKUX PEAKIIHIA.

=384-V (3)

Omnpbit 2. OnpeneneHrue opraHoJIeNTHYECKUX MOKa3aTelel KauecTBa BOIbI

[{ens pa®oThl: 3HAKOMCTBO ¢ OPTaHOJIEITHYECKOMN OIIEHKON Ka4yeCTBa BOJIBI.
q)OpMI/I yeMBIG KOMIICTCHIIMN UJINU UX YAaCTHU:

Kon dopmyIHpoBKa

OK-7 CITOCOOHOCTHIO K CAMOOPTaHHM3AITUH U CaMO0OPa30BaAHHIO

Teoperuyeckas 4acTb

Jltoboe  3HAKOMCTBO CO  CBOMCTBAaMH  BOJIbl ~ HAayMHAETCS C  ONpefesieHus
OpTaHOJICOTUICCKHUX HOK%&TGHGI\/'I, T.C. TAKHX, JIS1 OMNPCACIICHUA KOTOPLIX MbI IMOJIb3YCMCA
HAlllUMHU OpraHaMHM 4YyBCTB (3peHHeM, OOOHSHHEM, BKycoM). OpraHosientuyeckas OLEHKa
IPUHOCUT MHOTO IPSIMOM M KOCBEHHON MH(POPMALIMU O COCTABE BOJBI U MOXKET OBITh MPOBEJICHA
ObicTpo M 0e3 Kakux-1ub0 mpubopoB. K opraHoizenTHYeCKUM XapaKTEPUCTUKAM OTHOCSTCS
LIBETHOCTb, MyTHOCTb (IIPO3PavyHOCTB), 3aax, BKyC U IPUBKYC, IEHUCTOCTb.

OpranonenTuyeckas OIIEHKAa KadecTBa BOJbl — 00s3aTeNbHAs HavajgbHas Mpolexypa
CaHUTAPHO-XUMHUYCCKOI'0O KOHTPOJIA BOIBI. Ee MMpaBUJIIbBHOMY TIIPOBCACHUIO CICHUAINCTBI
MPUAAIOT OOJIBIIIOE 3HAUCHUE.

L[BeTHOCTh — €CTECTBEHHOE CBOWCTBO NMPHUPOJHON BOJBI, 00YCIOBIEHHOE MPUCYTCTBHEM
TYMUHOBBIX BEIIECTB U KOMIUIEKCHBIX COEIMHEHUH kene3a. L[BeTHOCTh BOJBI MOXKET 3aBHCETH
OT CBOMCTB M CTPYKTYpBI JHA BOJOEMA, XapaKTepa BOAHOW PACTUTEIBbHOCTH U MPUIIETAIOIIUX K
BOJIOEMY TTOYB, HAIMYHUS B BOJOCOOpHOM Oacceline 00JI0T U TOPp(SITHUKOB U JP.

Ecnu okpacka BOJbI HE COOTBETCTBYET OOBIYHBIM NPHUPOJHBIM OTTEHKAM, a TaKXke IpH
MHTCHCUBHOW €CTECTBEHHOM OKpacKe, OMpPENENsIOT BBICOTY CTOJ0a >KUIKOCTH, IPU KOTOPOM
BU3YaIbHO OOHapykuBaeTcs okpacka. CoOTBETCTBYIOMIAasi BHICOTA CTOJI0A BOABI HE JIOJDKHA
IPEBBIIATH: JJI1 BOJbI BOJOEMOB XO3SIIICTBEHHO-MUTHEBOr0 HazHaueHUs — 20 cM; KyJIbTypHO-
ObITOBOro HazHaueHuss — 10 cM. VYoBIeTBOpHUTENbHAas IBETHOCTh BOJABI YCTpaHsSET
HEO0OXOAMMOCTh orpeaeneHus Tex 3arpsizaurtenei, [1IJIK KoTopbIX ycTaHOBJIEHBI IO IIBETHOCTH.
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K Takum 3arps3HUTENsIM OTHOCSTCS MHOTME KpAacHUTEIM M COEAMHEHUs, oOpasyrolue
MHTEHCUBHO OKpAILIEHHBIE PACTBOPBI.

MoXHO omnpenesnsTh LBETHOCTh M KAYECTBEHHO, XapaKTepu3ys LBET BOJbl B MPOOUpKe
BbIcoTOM 10-12 c™m (Hampumep, OeclBeTHAsI, CIa00KeNTasl, XKenras, OypoBaras u T.1I.).

OmnpeneneHue IBETHOCTU (WM I[BETA) BOABI AKTYaJbHO TOJBKO IPU OLEHKE KayecTBa
OKpAIIIeHHBIX MPUPOJHBIX BOJ JHOO NMpPU aHAIM3E CTOYHBIX BOA. L[BeT y mMuTheBOM BOABI, Kak
IPaBUJIO, OTCYTCTBYET.

MyTHOCTh BOJBI OOYCIIOBJICHA COJEpKAHMEM B3BEIIEHHBIX B BOJE MEIKOAMCIEPCHBIX
IpUMecel — HepacTBOPUMBIX MJIM KOJUIOMAHBIX YACTHIL PA3JIMYHOTO TPOUCX 0XKICHHUS.

MyTHOCTB BOJbI 00YCIOBIMBAET M HEKOTOPBIE IPYTHUE XapaKTEPUCTUKU BOJIBI, TAKHE KAK:

® HATUYHE OCAJKa, KOTOPHIH MOXET OTCYTCTBOBATh, OBITh HE3HAUUTEIBHBIM, 3aMETHBIM,
00JIbIINM, OUYeHb OOJBIINM (KOJIMYECTBO OCA/IKa MOKHO U3MEPSTh B MUJUTUMETPAX );

eHAIWYME W KOJIMYECTBO B3BEIICHHBIX BELIECTB, WM TPYOOIMCIEPCHBIX NpUMeEcen
(u3MepsieTcs B MUJUIMTpaMMax Macchl IPUMECEi Ha JINTP BOJIbI);

® [IPO3pavyHOCTh, U3MEPSIETCA KaK BBICOTA CTOJIOA BOABI, MPH B3IJIAAE CKBO3b KOTODPBIN Ha
Oemnoii Oymare MO>KHO pa3inyaTh CTAHIAPTHBIA NeYaTHBIN MIpUQT.

Jlns onpeneneHuss MyTHOCTH UCIOJIb3YeTCsl BU3YaJIbHBIA METOJ — 110 CTETNIEHU MYTHOCTH
cronba BeicoToi 10-12 cM B MyTHOMepHOH mnpoOupke. MyTHOCTH TPOOBI OMHCHIBAIOT
Ka4eCTBEHHO CJIEAYIOUIMM 00pa3oM: Mpo3payHasi; cjiabo onalecuupyroas; onajeciupyromas;
c;1ab0 MyTHast; MyTHasi; OYeHb MyTHasl.

Omnanecniennus — ot opalus (;1ar.), Ha3BaHUE MUHEpasa — SBJICHUE XapaKTEPHOTO CBEUCHHS
KOJIJIOUIHBIX PAaCTBOPOB MpHU UX OOKOBOM OCBEIICHUH, XOPOILIO HA0I01aeMoe Ha TEeMHOM (poHe.
SIBneHne 0OyCIIOBIEHO pacCesiHUEM CBETa BCIEACTBUE €ro AU(pakiUM OT B3BELICHHBIX B
KOJUJIOMIHOM pacTBOPE MUKPOUYACTHIL], HAXOJAIINXCS B BBICOKOAUCIIEPTUPOBAHHOM COCTOSTHUU.

3amax BOJbl OOYCIIOBJIEH HalMYMEM B HEH JIeTyuyuMX MaxHYIIUX BEIIECTB, KOTOpHIE
NOTMAJa0T B BOAY ECTECTBEHHBIM IyTeM IHOO CO CTOYHBIMH BofaMu. IIpakThyecku Bce
OpraHWYECKHE BEIIeCTBa (B 0OCOOEHHOCTH KHIKHE) UMEIOT 3amax u nepenaroT ero Bojae. OObIYHO
3anax ompenenstor npu komHaTHOM (20°C) m npu nosbimieHHON (60°C) TemmepaType BOJIBIL.
3amax Mo XapakTepy MOJAPa3AessioT Ha JIB€ IPYMIIbI, ONpeleNss ero CyObeKTUBHO IO CBOMM
OLL[YILIEHUSIM:

1) ecTecTBEHHOrO MPOMCXOXKAEHUS (OT )KUBYIIUX U OTMEPIIUX OPraHU3MOB, OT BIMSHHUSA
[I0YB, BOJHOM PaCTUTENIBHOCTH U T.I1.);

2) UCKYCCTBEHHOI'O TEXHOIC€HHOT'O MPOUCXOXKIEHHs. Takue 3anaxu OObIYHO 3HAYUTEIBHO
U3MEHSIOTCS TpH 00pabOTKe BOJBI.

OneHky BKyca BOJbl IPOBOAAT y MHUTHEBOW MNPUPOJHOW BOABI NPU OTCYTCTBHU
MOI03PEHUM Ha ee 3arpsi3HEeHHOCTh. Pa3znuyaior 4 BKyca: COJICHBIHN, KUCIIbII, TOPbKUMA, CIIaKHA.
OcranbHble BKYCOBBIE OIIYIIEHUS CUUTAIOTCS NPUBKYCAMU (COJOHOBATBIM, TIOPHKOBATBHIM,
METAJTIMYECKHUM, XJIOPHBIN U T.I1.). BKyc U NpUBKYC ONpEnensatoT B ChIpOM (HEKUIISIYEHOM BOAE)
BOJIC, 3@ HUCKJIIOYEHHEM BOJABI U3 OTKPBITBIX BOJOEMOB M HCTOYHUKOB, COMHMTEIbHBIX B
CaHUTAapPHOM OTHOIIEHUH. VIHTeHCHBHOCTh BKYyCa U MPUBKYCA OLIEHUBAIOT 110 5-0asIbHOM IIKaIe.

[Tpu onpenenennu BKyca U MPUBKYCa aHAIN3UPYEMYIO BOAY HAOUPAIOT B POT U3 CTaKaHa U
3a/ep>KUBaOT Ha 3-5 cek, He nmporuateiBas. [locie onpenenenus BKyca BOJly CIIJIEBBIBAIOT.

Oo0OopynoBaHue U MaTepUaJIbI
[Tpobupku;
[TpoOkwu;
HITatuB 11 mpoOUpOK;
Jloxkka;
Crakanbl ogqHopa3oBbie Ha 200 M1 — 5 wT;
Coip;
l'opunua;
Caxap;
JIuMoH;

WX R WD —
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10. KumstueHast Boja;
11. MopenbHbIE pacTBOPHI.
Yxka3aHus 110 TeXHUKe 0e30I1aCHOCTH
Hcnonb3yeMbie TIpH BBITIOJHEHUW aHAIW3a pPACTBOPHI, PEAKTUB, IMOCYJa W JPYTHE
COCTaBHbIE YAaCTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

IIpu ocmoTpe poBeEpAIOT:

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

2. OTcyTCTBHE IOBPEXKACHUI MEPHOU TTOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX IIKAJ U T.I1.;

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

[Tocrne mpoBeneHuss aHamu3a MEpPHBIC CKISHKHA W THIETKH CIEAYeT MPOMBITH YUCTON
BOJIOM, CKJISTHKU C pacTBOpamMH HEOOXOAMMO F€pMETHYHO 3aKPbITh U YJIOKUTh B MecTa JUIsl UX
XPaHEHUS.

Bxonsmme B cocTtaB KOMIUIEKTAa PEaKTUBBI T€PMETHUHO YIAKOBAaHbI BO (PIIAKOHBI M HE
MPEJCTABISIIOT OMACHOCTH TPU XpaHEHUH. XOTh KOMIUIEKT HE COACPKHUT SIOBHUTHIX U
CHJIBHOJICHCTBYIOIUX BEIIECTB, MPHU paboTe ¢ KOMIUIEKTOM HEOOXOAWMO PYKOBOJICTBOBAThHCS
OCHOBHBIMHM TIpaBHJIAMU O€30MAaCHOCTH, NPEIYCMOTPEHHBIMH JJisi paboT B XUMHUYECKOH
nabopaTtopuu. B wactHOCTH, pu paboTe B 1a00paTOPUN HE JOMYCTUMO:

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

2. llpunstre mumu (TUTHA);

3. Bapixanue Bo3ayxa ¥ XUMHUKATOB, OCOOCHHO UMEIOIIUX PE3KUI 3arax M HaXOSIIUXCS B
MEJTKOKPUCTAUTHYECKOM COCTOSTHUU (00pa3yIomux MblIb);

4. Tlpu pabore CO CTEKISHHBIMH H3JACTUSAMU H TMOCYJOM HEO0OXOIUMO COOI0IaTh
OCTOPOXKHOCTBH BO M30€KaHUE TTOPE3O0B.

[ToBBIIIEHHYIO OMACHOCTH MPEACTABNISIOT KPEMKHUE U KOHIIEHTPUPOBAHHBIE MUHEPATIbHBIC
KHCJIOTHI, a TAK)K€ MypaBbUHAs KUCJIO0Ta, 00Ja/1al0lUe CHIIBHBIM pa3belaloluM AeCTBUEM MPU
MOTAIAaHUU Ha CITU3UCThIC 000JIOUKH, KOKHBIE MTOKPOBBI, OJEXK Y, 00yBb, 000pyIOBaHUE U T.II
[Tpu monagaHuy KUCIOT HAa KOKY HEOOXOAUMO OBICTPO MPOMOKHYTH PACTBOP JHOOBIM TAMIIOHOM
(candeTkoil, BETOMBIO U T.II.), MECTO MOMAJaHMsI OOMIEHO MMPOMBITH CTPYEW BOJABI M BBIMBITH C
MBLIIOM.

Oco0eHHO omacHBI KHCTIOTHI TPY MOMAJaHUU B TJa3a. B 3ToM ciiydae riia3za HeoOXO0AuMO
HEMEIJICHHO 00OUIIBHO MIPOMBITh HE CUJIbHOM CTpyeit BOJIbI, 3aTeM
2%-~-HBIM BOJITHBIM PACTBOPOM COJIBI i CPOYHO OOPATUTHCS K BPauy-CIICIIUAIHCTY.

CoburoiaiiTe mpaBuia OnpeeleHns 3anaxa HeM3BECTHBIX BEIIECTB.

3amanusa

A. Onpenesnenue MyTHOCTH (IIPO3PAYHOCTH)

1. IlponymepyiiTe MpoOUPKH C PaCTBOPAMH.

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

3. Ompenenute MYTHOCTh BOJbI, paccMaTpuBas NpPOOMPKY Ha TeMHOM (oHe mpHu
JIOCTaTOYHOM OOKOBOM OCBEIICHUHU.

b. Onpenenenue 3anmaxa Boabl
1. Haneiite B mpoOupku (K0JIOBI) BBIIAHHBIE BAM MO/IEIBHBIE PACTBOPHI U 3aKPOUTE MPOOKAMHU.

2. IloouepenHo OTKpBIBaiTe MPOOKH Yy MPOOHPOK (KOJIO) ¢ pacTBOpaMU M ONPEACIISIMTE 3amax
BOJIBI.

3. [Ipu onpeneneHuy 3amaxa pyKoBOJCTBYHTECh TabnuiamMu 4 u 5.

Tabnuna 4. Onenka 3anaxa BoJbl B 6aymiax

NHTEeHCHBHOCTS 3amaxa XapakTep NposIBJICHUS 3armaxa bann
OtcyTcTBYyeT 3amax He omyIaercs 0
Ouens cnabas 3amnax cierka oOHapyXKHBaeMbIi 1
Crnabas 3anax 3ameqaeTcsi, €Clii 00paTUTh Ha ATO 2
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BHHUMAHHC

3ameTHas 3amax JIETKO 3aMeUacTCsl, BRI3BIBACT 3
HEOJIOOPUTENBLHBIN OT36IB O BOJIE

OrueTnuBas 3anax oOpamaer Ha ceOs BHUMAaHHUE U 3aCTaBIISIET 4
BO3JICPKATHCA OT IMUTHS

OueHn criIbHag 3amnax HaCcTOJbKO CHJIBHBIN, UTO JIE€TAET BOLY 5
HerHFOHHOﬁ JUIA IIUThA

Tabnuua 5. Onpenenenue xapakrepa 3anaxa
CuMBOI XapakTep 3anaxa ITpumepHsbIii poj 3amaxa
A ApOMaTHYECKUI OrypeuHblid, IBETOYHBIN
b bonotHbIH WnucTeiii, THHUCTBIN
r I'HunocTHEIN dexanbHBINA, CTOYHBIN
| JlpeBecHblii 3amax MOKpPOH ILIEMbI, JPEBECUHBI
3 3eMITUCTBIN [IpenbIii, CBEKEBCIIAXaHHOM 3€MIIN
P PpI1OHBIH Pri0bero sxupa, pbiObI
C CepoBosiopoia TyxJbIX siu1l
T TpaBstHUCTBIN Cena, CBEKECKOIIEHHOW TPaBbl
H Heonpenenennsiit 3anax €CTECTBEHHOTO MPOUCXOXKIEHUS, HE MOIXOIAIIUN
MO/, MPEBIAYIINE ONPEACICHUS

B. Onpenesnenue BKyca 1 NpuBKYca BOJbI

JlanHast paboTa MpOBOAMUTCS B AOMAIIHUX YCIOBUAX. B mabopaTopuu npo6oBaTh BemecTBa
Ha BKYC 3aMlpelieHo!

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

2. PactBopure B BojE:

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

® BO 2-M CTakaHe JOXKY coiH, (mpobda Ne 2);

® B 3-M CTakaHe JIO)KKY ropuuiibl, (mpooda Ne 3);

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

® B 5-M CcTakaHe — TOJIbKO KHIIsTYeHas Boja, (mpoba Ne 5).

Xopomuio nepemMenianTe )KuIKOCTh J0KKOH, BBITUPas €€ HACYyX0 MOCJE KaKI0ro CTakaHa.

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

Kunkocts He npornaTeiBaiiTe!

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

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

5. OmnpenenuTe UHTEHCUBHOCTh BKYyca U MPUBKYCa MPUTOTOBIIEHHBIX PACTBOPOB, pa30aBUB
ux B 2 pasa, no6asnsis mo 100 mur Bojel B Kaxablid ctakaH. sl OLEHKM BKyca M NPHUBKYycCa
UCIIONB3YiTE TabIuUILy 6:

Tabmmia 6. IHTEeHCHBHOCTB BKycCa U MMPUBKYCa

HNuTeHCcuBHOCTD Ouenka Xapaxrep MposBJIICHUS BKyca U IIPUBKYyCa
BKycCa U MpUBKYyca MHTEHCUBHOCTHU
BKyCa U MPUBKYCa B
Oaynax
Her 0 He omymatorcs
Ouens cmabas 1 Cpasy He OIIymIarTcsl, HO 0OHAPYKUBAIOTCS TIPH
TILATEJILHOMN OLIEHKE
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Cnabas 2 3amMeTHBl, eciu 00paTUTh BHUMAHUE
3amMmeTHasg 3 Jlerxko 3amMeTHBI W BBI3BIBAIOT HEOAOOPHUTEIHHBIN
OT3LIB
OTt4yetnBas 4 Ob6pamarot BHUMAaHUE u 3aCTaBJISIIOT
BO3JIEPKATHCS OT MUThS
OueHn criIbHag 5 OueHb cUJIbHBIC, ACNAIT BOAY HENPUTOAHON st
IMUTbS

Conep:xanue oT4yeTa
A. Onpenesnenue MyTHOCTH (IIPO3PAYHOCTH)
Bribepure noaxoasuyio cTerneHb MyTHOCTH 110 TabJuIle 7 ¥ OCTaBbTE HOMEP MPOOUPKU:
Ta6muia 7. Pe3ynbTaThl SKCIEpHMEHTA

CreneHp MyTHOCTH Howmepa npobupok

MyTHOCTb OTCYTCTBYET

Cnabo omajeciupyromas

Onanecuupyromas

Cnabo myTHas

OueHb MyTHas

Bb. Onpenenenne 3anaxa Boabl

[To pesynpTaTam HaONIOIEHUN 3amOJHUTE TAOMUIly 8, MCIONB3Ys BBIIICIPUBEACHHbBIE
JaHHBIC.
Ta6muma 8. Pe3ynbpTaThl SKCIEpHMEHTA

Ne mpobupku (K00bI) Orenka B Oaymnax 3anax

1

2

3

Ur.no

B. Onpenesnienue BKyca 1 NIpuBKYca BOJbI
[To pe3ynbpTaram HaOIIOACHHI 3aMIOTHUTE TAaOIHILYy 9.

Tabnuua 9. XapakTep BKyca U IpUBKyca

ITpoGa (pactBop) Ne Bkyc u mpuBkyc

1

2

3

4

5

Bkyc xakux BeliecTB npu pa30aBIeHUN pacTBOPA BbI YyBCTBYETE A0JIbIIE?
OmnpiT 3. OyncTKa BOJBI OT 3arpsi3HEHUIN

Henb pabotel: 3ydyeHnue pa3inuyHbIX METOJOB OUYUCTKH BOBI OT 3arpsi3HCHUM.

DopmMupyemMble KOMIETEHIIUN WU UX YACTH:

Kon dopmyaHpoBKa

OK-7 CHOCOOHOCTBIO K CaMOOPTaHU3AIUH U CaMOOOPa30BaHHIO

OIIK-1 CITOCOOHOCTHIO ¥ TOTOBHOCTBIO MCIIOJIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYIHBIX
TUCIMILINH B TPO()ECCUOHANBHON EATEIIEHOCTH

Teoperuyeckas 4acTb
OuncTka BOJbI B MPHUPOJE MOXKET MPOUCXOAUTh HECKOIbKUMHU MyTsaMu. [Ipu mucnapenuu,
3a KOTOPBIM CJICAYCT KOHACHCALUA BJArv, yJaJIAOTCA HNPAKTHUYCCKH BCC PACTBOPCHHBIC
BenlecTBa. bakTepuu B mpoliecce COOCTBEHHON KU3HEAEATEIIbHOCTH PACIIEIUISIOT OpraHuYecKue
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BellecTBa Ha Oosiee mpocThle coenuHeHus. Hakonel, ¢QuibTpoBaHHE BOABI Uepe3 MECOK U
IpaBUii yHansieT B3BEIICHHBIC BEIIECTBA, MPHU 3TOM IOPHUCTHIC BellecTBa (Hampumep, Topd)
JOTIONTHUTEIPHO OYMINAIOT BOJY 3a CYeT mporecca aacopOuuu. OpHako NHpuU Meperpyske
MPUPOIHBIE CUCTEMBI HE MOTYT KaU€CTBEHHO CIIPABIISTHCS C 33]]a4eii OUUCTKH BOJIBI.

Jlis TUKBUAUY 3arpS3HEHUN BOJBI B HACTOAIIEE BPEMS HCIIOJIBb3YIOTCS pa3HOOOpa3HbIe
METOJIbI — OMOJIOTUYECKUE, XUMUIECKHIE, COPOIIMOHHEIE, IIEKTPOXUMUYECKUE U JIP.

OoOopynoBaHue U MaTepUaIbl
BopoHka creknsHHas;
Konba xonndeckas Ha 50 mi;
IIamouka cTeKJIsIHHAS;
Crakan Ha 50 M1 — 2 mT.;
OunpTp OyMaXKHBIN;
[lItatuB ass mpoOUPOK;
BopoHka nenurensHas nuiauHapudeckas Ha 50 mi;
[[ITatuB 1abOpaTOPHBIA;

9. Bara;

10. Yronp akTUBHPOBAHHBIN;

11. MognenbHass Bona, 3arpsi3HEHHash HE(PTENPOIYyKTaMH WIH KUPOM (PacTUTEIBHBIM
MacjioMm);

12. MogenbHas Bofa, 3arpsi3HEHHAsT MEXaHUIECKUMU PUMECSIMHU.

Yka3aHus 10 TeXHUKe 0e30I1aCHOCTH
Hcnonb3yeMbie TIpH BBITIOJHEHUW aHAIW3a pPACTBOPHI, PEAKTUB, IMOCyJa W JPyTHe
COCTaBHbIE YAaCTH KOMILIEKTa JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

IIpu ocmoTpe poBeEpAIOT:

1. [IenoCTHOCTh U TEPMETHYHOCTh YIIAKOBKU PACTBOPOB, PEAKTHBOB;

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

3. CoOTBETCTBHE BBIOPAHHOTO I MCIIOJIB30BAHMS PEAKTHBA (pacTBOpa) WIIMA TOCYAbBI
TpeOOBaHUSM METOJUKH aHANU3a, T.€. HAJIMYHE XOPOIIO U OJHO3HAYHO UUTAEMOU ITHUKETKH,
METOK Ha MEpHOM MOCYyAE U T.II.

[Tocrne mpoBeneHus aHamu3a MEpPHBIE CKISHKHA U THIETKH CIEAYeT MPOMBITH YUCTON
BOJIOM, CKJISTHKU C pacTBOpamMH HEOOXOAMMO T€pMETHYHO 3aKPbITh U YIOKUTh B MecTa JUIsl MX
XPaHEHUS.

Bxonsmme B cocTaB KOMIUIEKTAa PEAKTUBBI T€PMETHUHO YMAKOBAaHbI BO (PIIAKOHBI M HE
MPEJCTABISIIOT OMACHOCTH TpU XpaHEHUH. XOTh KOMIUIEKT HE COJACPKHUT SIOBHUTHIX U
CHJIBHOJICHCTBYIOIUX BEIIECTB, MPHU paboTe ¢ KOMIUIEKTOM HEOOXOAWMO PYKOBOJICTBOBAThHCS
OCHOBHBIMHM TIPaBHJIAMU O€30MAaCHOCTH, TPEIYCMOTPEHHBIMH JJisi paboT B XUMHUYECKOH
naboparopuu. B wactHOCTH, ipu paboTe B 1a00paTOPUN HE JOMYCTUMO:

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

2. llpunstre mumy (TUTHA);

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

4. Tlpu pabore CO CTEKISHHBIMH H3JCTUSIMU H TOCYJOM HEO0OXOIUMO COOI0IaTh
OCTOPOXKHOCTBH BO M30€KaHUE MOPE30B.

[ToBBIIIIEHHYIO OMACHOCTH MPEACTABISIOT KPEMKUE U KOHIEHTPUPOBAHHBIE MUHEPATIbHBIC
KHCJIOTHI, a TAK)K€ MypaBbUHAs KUCJIO0Ta, 00Ja/1al011e CHIIBHBIM Pa3belaloluM AeHCTBUEM MPU
MOTA/IAHUU Ha CITU3UCThIe 000JIOUKH, KOKHBIE MMOKPOBBI, OJIEXK Ty, 00yBb, 000pyIOBaHUE U T.II
[Tpu monagaHuy KUCIOT HAa KOKY HEOOXOAMMO OBICTPO MPOMOKHYTH PACTBOP JHOOBIM TAMIIOHOM
(candeTkoil, BETOMIBIO U T.II.), MECTO MOMAIaHMs OOMILHO MPOMBITH CTPYEH BOJABI M BBIMBITH C
MBLIIOM.

Oco0eHHO omacHBI KHCIOTHI TPY MOMAJaHUU B TJa3a. B 3ToM ciydae ria3za HeoOXOoAuMo
HEMEJICHHO 00OUITIBHO MIPOMBITh HE CUJIbHOM CTpyeit BOJIbI, 3aTeM
2%-~-HBIM BOJITHBIM PACTBOPOM COJIBI i CPOYHO OOPATUTHCS K BPauy-CIICIIUAIHCTY.

PN R DD =
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3aganusa
1. Ouncrka Boabl pUILTPOBAHHEM
JlauHbI CcOCOO TPUMEHSIETCS] IUIi OYHMCTKH BOJBI OT MEXaHMYECKHX mpumeced. B
KayecTBe (UIBTPOB MOTYT HCIIOJIB30BAaThCsl OyMaKHBIH  (UIBTP, Bara, pa3IUYHbIC
buneTpyromme Marepuaibl. Ha pucynke 11 mpencraBieHa ycTraHoBKa i (DUIBTPOBAHUS B
71a060paTOPHBIX YCIOBUSX.

0 JV%
E:

Pucynox 11. YcranoBka ajisi O4MCTKH BOABI (pUiIbTpaIiuei

HazoBure cocraBHbIC YacCTH YCTAHOBKHU U OMUIINTE UX HazHadeHue. CoOepruTe yCTaHOBKY,
npoBeauTe (UIbTpOBaHUE (AJIE 3TOTO MOXKET OBITh HCIOJB30BaHA BOJA, HCKYCCTBEHHO
3arpsi3HEHHAas, HalpUMep, MOYBOM ).

Jl1s pUroTOBIEHUS BOJBI, 3arpsi3HEHHOM MEXaHWYECKUMHU MPHUMECSIMH, HEOOXOIUMO B
0,5 1 Boabpl moMecTUTh | 4YailHYyIO JIOXKKY H3MEIbYEHHON I0YBBI, CTPOUTEIBHOIO MYCOpa,
TBEPAbIX aTMOC(EpPHBIX BbIMageHUN U T.M. CMech MHTEHCUBHO IepeMelnBaoT. Vcnoap3yor
MYTHBIH PacCTBOP, COAECPIKALIUN BUIUMbIE TJIa30M B3BEILICHHBIE YACTUIIBI.

2. OuucTKa BOABI aacopouueit

JlaHHbBIi CIOCOO OYMCTKM BOJBI HCIIOJNB3YeTCS B TOM CIIydae, €Cld BOJa 3arpsi3HeHa
IpUMECSIMHU KUpa Wik HePTenpoaykToB. B kauecTBe ajcopOeHTa MPUMEHSIOT aKTUBUPOBAHHBIN
yroJib.

Jst ombITa MCTIOJIB3YETCsl YCTaHOBKA, M300pakeHHast Ha pUCyHKe 12.

3arpssHeHHas
-~ BOda
_ AKTMBMPOBAHHLIN

yrons

Pucynok 12. YcraHoBKa It OUMCTKH BOJBI aicopOLneit

Cobepute yCTaHOBKY COTJIACHO PUCYHKY.

[TomecTuTe B HMKHIOKO 4YacTh JCIUTEIbHOW BOPOHKHM BaTHBIA TaMIIOH, 3aIllOJHUTE €€
MIOBEPX BaTHOT'O TAMIIOHA HA BBICOTY 2-3 CM aKTUBHPOBAHHBIM YIJIEM.

Bieiite 3arpsi3HeHHYI0 BOJY B JEJIUTEIbHYIO BOPOHKY IMPU 3aKPHITOM KpaHE BOPOHKH.
OTkpoiiTe KpaH BOpPOHKM Ha CTOJBKO, YTOOBI BOJAa BBITEKAJla TOHKOW cTpyikoil. Kakwme
U3MEHEHMS IPOU30LLIN ¢ BOA0I? OObsICHUTE HAOII0AaeMOe.

[IpuroroBnenue BoAbI, 3arps3HeHHON HeTenpoaykToM (kupom). B 0,5 1 temmoit umu
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ropsi4ei BOJbI HAIUBAIOT | YallHYIO JIOXKKY PACTUTEIIBHOTO Macila, UHTEHCUBHO IEPEMEIINBAIOT.
Hcnonb3yroT MyTHBIN pacTBOp, KOTOPBIA MOXKET UMETh MACISHYIO IUNIEHKY. AHAJIOTUYHO MOXHO
IPUTOTOBUTH PACTBOP U3 PEAIbHOTO HE(PTEMPOLYKTa, UCTIONb3Ysl OTpabOTaHHOE KapOopaTopHOe
Macio, KEpOCHH U JIp. MaJIoJIeTy4ne HePTEeTPOYKThI.
Conep:xkanue oTyera
3anonuuTte Tabauiy 10 mo pe3ysiabpTaTaM NpOBEJCHHBIX OIBITOB.
Ta6muia 10. Pe3ynbratsl onbITOB

Bona no otmeTkn Croco0 OYHUCTKH

(BHEITHUH BU) OuiabTpoBaHUE AncopOrmst

Yepes OymakHbII Uepes Baty Uepe3 akTHBUPOBAHHBIN
GuIBTp yroJib

MyTHas

C MexXaHN4YECKUMU
MPUMECSIMH —
TBEPABIMU YaCTUIIAMU

C >)XKMPHON TJICHKOU

C npuMeHeHHEM
He(DTEPOAYKTOB

CnenaiiTe BEIBOJ O CPAaBHUTEIBHOM 3P PEKTUBHOCTH Pa3IMYHBIX METOJOB OYUTKH BOIBI.
KoHTposabHbIe BONpockl
Kaxkue nokazarenu Bobl OTHOCATCS K OPraHOJIEITUYECKUM?
Kaxkue mokazaTenu BoJIbl OTHOCSATCS K (PU3HUESCKUM?
HazoBuTe 0cHOBHBIE TIpaBUIa 0TOOpPA TPOO BOJIBI.
[IprurHBl BO3HUKHOBEHUS KUCIOTHBIX TOKIEH.
CoBpeMeHHbIE METO/Ibl OUUCTKHU BOJBI.

1

2

3

4

5

6. OCHOBHBIE METO/IbI OUUCTKU CTOYHBIX BOJI.

7. HazHaueHUEe U METObl MEXaHUYECKON OUYUCTKH CTOKOB.

8. Hasnauenue u METOBI PUMKO-XUMHIECKON OUMCTKH CTOKOB.
9. Ha3HaueHHe U METOABI XMMUYECKOH OYUCTKU CTOKOB.

1

0. Ha3naueHue 1 METO/IbI OMOJIOTUYECKOI OYMCTKH CTOKOB.

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

1. KopobxkuH, B. U. Dxonorus : [yaeonuk]| ans By3oB / B. . KopookuH, JI. B. Ilepenenbckuii. -
13-e 3. - PoctoB H/]] : @enukc, 2004. - 602 c. - (Beicmee o6pa3oBanue). - bubmmorp.: ¢. 602.
2. Opnos J.C. Dxonorust u oxpana 6uocdeps! Ipyu XUMHUYECKOM 3arpsi3HeHUU: YueOHoe

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

1 CrenanoBckux, A. C. O6mias sxosorus : yueOHuk 115 By30B / A. C. CremaHoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bparuukoga, U. I'. ®u3nuko-xuMudecKre OCHOBBI HHKEHEPHOM SKOJIOTHH :ydeOHOoe mocooue /
. T'. BpatunkoBa. — M. : Poccuiickuii yHuBepcUTET IpYyKOBI HapoaoB, 2011. — 124 ¢c. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypces:
1 http://window.edu.ru/ — eaguHOE OKHO OCTYIa K 00pa3oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTckas OMOINOTEKA OHIANH.
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3 http://catalog.ncstu.ru/ — 37IEKTPOHHBINA KaTAJIOT aCCOIMAIIUM YIIEKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHuit 1 opranunzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTKpbITOE 0Opa3zoBaHue

6 http://ecograde.bio.msu.ru — Madopmanmonnas cucrema «DyHIaMeHTaIbHbBIE TPOOJIEMBI

OLCHKU COCTOSAHUA SKOCUCTEM U SKOJIOTMUCCKOTO HOPMUPOBAHU S

Tema 2. OCHOBBI IPUKJIATHON IKOJIOTHH

JlabopaTopHasi padora 3. OueHka yCBOCHUS THAKeJbIX METAJIOB U3 MOYBbI OBOIHBIMH
KYJbTYpaMH
Heﬂb pa6OTI>II OLIGHKa YCBOCHUA TAXKCIIBIX MCTAJIJIOB M3 IMOYBBLI OBOIHBIMU KYJIbTYpaMUu
Ha MpUMepe NeTpyuku (ykporna) u oTpaboTKa HaBBIKOB KOHTPOJIS TSKEITBIX METAJUIOB B MTOYBE.
DopMUpyeMbIe KOMIIETCHIIUU WU UX YaCTH:

HaumenoBanue (popmupyeMbIX KOMIIETCHUHH

HNunexc ®opMyIHMpoOBKa:
OK-7 CIOCOOHOCTBIO K CAMOOPTaHU3AIMH U CAMOOOPa30BaHHIO
OK-9 TOTOBHOCTBIO IOJIE30BATHLCS OCHOBHEIMU METOIAMH 3aIlATEI

IMPOU3BOACTBCHHOI'O MEPCOHAJIA U HACCIICHUSA OT BO3MOKHBIX HOCHGI[CTBI/Iﬁ
aBapuil, KaracTpod, CTUXUIHBIX O€ICTBHUI

IIK -14 YMEHHUEM MTPOBOJIUTH MEPONIPHUATHS TTO MPOGUITAKTHKE TPOU3BOJACTBEHHOTO
TpaBMaTU3Ma U MpopecCUOHATBHBIX 3a00JICBaHUNA, KOHTPOJIUPOBATH
coOJTI0ICHHE DKOJIOTMUECKON 0€30MaCHOCTH POBOIUMBIX padboT

TeopeTuyeckas 4acTb

ITo ompenenenuto B.M. Bepnanckoro, mousa mpejacTaBiseT co0oi «OHOKOCHOE TeJo,
COCTOSAIIEE OJHOBPEMEHHO M3 JKUBBIX M KOCHBIX (HEOPraHMYECKHX) Tel — MHHEPAJIOB, BOJBI,
BO3/yXa, OPraHMYECKUX OCTAaTKOB». B mouBe MpoTeKaroT pasziauyHble PU3NUECKUE, XUMUYECKHE
U OMOJOrMYecKHe IIPOLIECChl, KOTOpbIE B PE3YyJbTaTe aHTPOIOTEHHOIO 3arps3HEHMs
HapymaroTcs. OCHOBHBIMU 3arpsi3HSIONIMMM TOYBY BEIIECTBAMH SBISIOTCS YAOOpEHHsS U
HNeCTULUABl  (SIIOXUMHUKATBl, HpPUMEHsieMble M OOphObI C COpPHSIKAMH, BPEIUTEISIMH,
IpUOKOBBIMH 3a00JICBAaHUSAMU ), METAJUIbI U UX COCAMHEHUS, paJIMOAKTUBHBIC BEIIECTBA.

Cepp€3HyI0 ONACHOCTb MPEICTABISICT 3arps3HEHUE II0YBBI TSDKEIBIMM METAJNIAaMH —
MeTajulaMi C OOJIBIIIMM aTOMHBIM BECOM (CBHMHIIOM, IIMHKOM, PTYTbIO, MEIbIO, HHUKEJEM,
KeNe30M, BaHaJueM, KaJMHUEM, XPOMOM M JIp.), KOTOpbIE OKa3blBalOT TOKCUYHOE AEHUCTBHE Ha
JKUBbIE OPraHU3Mbl U TNPUPOAHBIE DKOCHUCTEMBI. 3arpsi3HEHHEM IIOYB TSKEJIBIMM METajulaMU
CUMTAETCs NPEBBbIIEHHE UX (DPAKTUYECKOTO COAEp)KaHUS B IOYBE HAJl PErMOHAIBHBIM (DOHOM.
OCHOBHBIMU ~ AaHTPOIIOT€HHBIMM  HMCTOYHMKAaMH  TIOCTYIUIEHUS  TSKENIbIX  METalIoB B
OKPYXKAIOIYI0 CpeAy SABILIOTCA: NPEAUPHUATHS YEPHOM M LBETHOM  METAJIypIHH,
TOPHOAOOBIBAIOIIAsT MPOMBIIUIEHHOCTh, CXHUTAHHE YrOJbHOTO TOIUIMBA, HE(PTH U pa3IMUHBIX
OTXOZIOB, IPOU3BOJCTBO CTEKJIA, LEMEHTa, aBTOTPAHCHOPT. Tak, HampuMmep, OCHOBHBIM
HCTOYHUKOM 3arpsi3HEHHS OKPY)KAIOLIEH Cpesibl CBUHIIOM SIBIISICTCSI aBTOMOOMIIBHBIN TPAHCIIOPT;
KaJMHEM, MEJbI0, MBIIIBIKOM M LHMHKOM — IIBETHas METAUIyprus; KOoOAaJIbTOM, HHUKEIEM,
BaHAJUEM M CEJICHOM — TEIUIODHEPreTHKA; PTYTbIO — LBETHAas METAJULYPrus, CXKUTAaHUEM
TOIUIMBA, XUMHUYECKas IIPOMBIIUICHHOCTb. HEKOTOpoe KOJIMYECTBO TSDKEIBIX METAIIIOB B
OKPYXKAIOIIYI0 CpeAy IOCTAaBIIAET M CEIbCKOE XO3SMCTBO, I'I€ NMPUMEHSIOTCS INMECTULUABI U
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MHUHEpaJIbHble YAO0OpeHUs, colepXallue TsoKeable MeTauwabl. [lo OlleHKaM CrenuanucTos,
AQHTPOIIOTEHHBIN BKJIAA JUIsI OOJNBIIMHCTBA TSOKEIBIX MeTauioB mpesbimaer 60% mpuuéMm, mo
HEKOTOPBIX OLIEHKAM, JJI CBUHIIA, KaAMMWs, HUKEISA U BaHaausA OH 10XOAuT 10 90%.

[TockonbKy OONBIIMHCTBO TSKENBIX METAUIOB IIOCTYNAeT B IOYBY, OCAXKAAACH C
IPOMBIIIJICHHBIMH BBIOpOCaMU U3 atMoc(epbl, 3arpsi3HEHHE MO0YBbI OOYCJIOBIEHO, B NEPBYIO
ouepenb, PO30H BETPOB JAHHOTO paiioHa W CKOpPOCThIO Berpa. IlosTomy Hambonbine
3arps3HEHUS] OTMEYAIOTCSl B HAIPABICHHM IPEeoOIalaloluX BETPOB (B ATOM COCTOMT Tak
Ha3bIBAEMbIll a’pajbHO-TEXHOICHHBIN XapakTep 3arpssHeHus). Kpome sToro, ckassiBaercs
BIMSIHAE U JIPYTHX METEOPOJIOTHYECKUX (PAKTOPOB (TeMIepaTypHOH MHBEPCHM M KOJIMYECTBa
OCaJIKOB), a TaKkXke penbeda MECTHOCTH U XapaKTEPUCTUK IMPOMBIIUICHHOTO HPEINPUATHS
(MOIIHOCTH M TEXHOJIOTUU HPENPUATHS, BBICOTHI TPYO, CUCTEMBl OUHCTKH Ta30BBIX BBIOPOCOB
OpenpusaTHs), (U3UKO-XMMUYECKUX CBOMNCTB BHIOpAChIBAEMBIX YaCTHI], UX AMCIEPCHOCTH H
XUMHYEeCKoro coctaBa. (OcoO€HHO Jajeko OT HCTOYHMKA BbIOpoca  MEpPEHOCATCS
BBICOKOJIUCTIEPCHBIE a3p030iH. Hambonbliass MIOTHOCTH BBIMAACHHS TSDKENBIX METAJUIOB OT
IPOMBIIIJICHHOTO UCTOYHHMKA HAa0JII0JaeTe B €70 OKPECTHOCTSX, B paauyce 3-5 KM.

Crnenyer OTMETHTh, YTO NpHU HAOIIOAEHUM W KOHTPOJE HAA 3arps3HEHUEM I1OYBBI
TSDKENBIMU METaJUIAMU TOCTAaTOYHO TPYAHO, @& MHOTAA U NPAKTUYECKH HEBO3MOXKHO OTIENIHTH
METaJIJIbl TEXHOICHHOI'O IPOUCXOXKIACHHUS OT METAIJIOB €CTECTBEHHOIO IPOMCXOXIeHus. B
OCHOBHOM METAJUIBI TEXHOT€HHOTO IIPOUCXO0XKIECHUS COCPEA0TaYNBAIOTCS B IOBEPXHOCTHOM 5-6-
CaHTUMETPOBOM IIOYBEHHOM cioe. IloBeneHne TAKENBIX METAIJIOB B IOYBE 3aBUCUT OT
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX yclaoBUiH M pH cpensl — B kucnoil cpene OOJBIIMHCTBO
METaJuIoB 0ojiee MOABMXHBL. [l03TOMY OCHOBHYIO OMAaCHOCTH IPEACTAaBISAET CIOCOOHOCTH
TSDKENBIX METAJNIOB HAKAIUIMBATBCS B PACTCHUSAX U C IUILEH IOCTYNaTh B OPraHU3MbI )KMBOTHBIX
u 4yenoBeka. CoelMHEHUs TSKEIBIX METAIJIOB TOKCHYHBI, HEKOTOpBIE W3 HUX, HAIpPUMED,
KaJMM, OKa3bIBalOT KAHLEPOT€HHOE BO3JICHICTBHE HAa OpPraHU3M yesoBeka (T.e. MPOBOLMPYIOT
o0Opa3oBaHue 3J0KaYECTBEHHBIX OIyxojei). Tokcuyeckoe IeicTBUE CBUHIIA CBS3aHO C €O
CIOCOOHOCTBIO 3aMeIlaTh KalbLMH B KOCTAX M HEPBHBIX BOJIOKHaX. OTpaBieHHE 4YeJIOBEKa
CBUHIIOM MpOSBISIETCS HECTeUn(PUIECKUMU CUMITOMAMU: BHAyalle MOSIBIISETCS MOBBIIICHHAS
BO30YyAMMOCTb U OECCOHHMIIA, MO3KE YTOMIIAEMOCTh U Jienpeccus. bosee no3qHue cuMOTOMBI
3aKJII0YAIOTCSd B PAcCTPOUCTBE (YHKUIMN HEPBHOM CHUCTEMBbI M MOPAXKECHHHM TOJOBHOTO MO3Ta.
CBuHeEH, Kak U Apyrue TsHKEIble MeTalulbl (KaAMUHA, pTYTh), OTPULATEIbHO BIUSAET Ha PEAKLIUIO
IJIa3HOM CETYaTKH, BBI3BIBAECT YXYAUIEHUE CYMEPEYHOrO 3peHHus. XPOHUYECKOE BO3ZEHCTBHE
Jla)ke€ HE3HAYMTENbHBIX KOHILEHTpalMH KaJMHUs BbI3bIBAET 3a00JIeBaHMsSI HEPBHOM CHCTEMBI U
KOCTHBIX TKaHE!, HapyIIeHne epMEeHTHOTO 0OMeHa U PabOThI MOYEK.

CopepxaHue TKENBIX METALIOB B IIOYBE HOPMHUPYETCS — UIsl HMX YCTAHABIMBACTCS
npenenbHo gonyctuMas koHueHnTpanus B mouse (IT1Kr).

ITJIKn momkHA 00ecieYnBaTh:

e Mepexol TSKEIOro MeTalla B pacTeHus (YyCBOGHHME) B KOJIMYECTBE, HE BIIEKYILEM
npesbiieHus [1/IK nanHoro BeniecTsa B IpoIyKTax NUTaHUA);

eliepexo] TSDKEIOr0 MeTaula B TIPYHTOBBIE BOJABI B KOJWYECTBE, HE BIIEKYLIEM
npesbiieHus [1/IK nig Boasl BOJTOEMOB;

® [IPOLIECCHI CAMOOYMILICHHSI U MTOYBEHHBIH MUKPOOMOLIEHO3 0€3 BIMSHUSA Ha HUX JaHHOU
KOHIIEHTPALlUX METAJlIa B ITOYBE.

Tax, Hanpumep, ycranosiens! [T/IKn (B MuuiurpaMMax Ha KWJIOIpaMM CyXOM ITOYBBI): IS
prytu — 2,1 mr/kr, ceunna — 20,0 mr/kr, xpoma — 0,05 mr/kr.

[Ipu noBeneHMM HCCIETOBAHUN CIEMUATUCTAMU COOpaHbl MHOTOYHUCIICHHBIC TaHHBIE O
HAKOIUICHN! TSDKEIBIX METAJUIOB OBOIIHBIMM KYJIbTYPaMH. BBIICHEHO, YTO TSHKEIBIE METAILIBI
MOTYT HaKaIlJIMBaThCSl OBOIIHBIMU KYJIbTYpaMHU — B JINCTBAX U KOPHEIIOAAX CBEKIIBI, MOPKOBH,
JHUCTBAX KaIlyCThbl, MOOErax ykpomna M MEeTPYIIKH, TEM CaMbIM IPOTEKAET YCBOCHHE TSKEIBIX
METAJIJIOB U3 MIOYBBI OBOLIHBIMU KYJIbTYpPaMH.

Oo0OopynoBaHue U MaTepHUaJIbl

1. TloyBOrpyHT HEMTpanbHbIH, 51;
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. Boponka crexnsanas (ruractmaccosast) d=50-80 mwm;
. HoxHuirer;

. Iluaner;

. [Tpobupxka;

. CeMeHa neTpylIKy Uin yKpona — 1 yrnakoBka;

. Crakansl (émkxocThio 50 1 100 mi1) — o 1 miT;

. CTrexnsaHHas manoyka;

. Cynbdat nukens 7-sogusiit (NiSO4x7H20);

10. Tect-cucrema «Hukens-TecTy;

11. ®unbTpsel OymMakHbIe 00e33071eHHBIC «CHHSIS ICHTA;

12. Hunusap mepHsbiid Ha SO MIT;

13. Yawka [lerpu — 4 wr;

14. lmarens (J1oxKevKa);

15. Smuk nns pacaasl miactMaccoBbiid, 40%X20%8 ¢cM (OpUEHTUPOBOYHO);

16. Becbl yueOHBIC C pa3HOBECAMU;

17. Tecr-komiuiekT «HuKeany;

18. llkad cymmnbHbBIN, o0ecnieunBatomuii Temneparypy 105°C.

Yka3zaHus mo TeXHUKe 0€30MaACHOCTH
Hcnonb3yeMble TpH BBIIIOJHEHUM aHajdW3a pPacTBOPBI, PEAKTHB, IMOCyJa U Jpyrue
COCTaBHBIC YACTH KOMILIEKTA JOKHBI OBITh MPEABAPUTEIHHO OCMOTPEHBI.

[Ipu ocMoOTpe mpoBEPSIOT:

1. [{eOCTHOCTh ¥ TEPMETHYHOCTh YIIAKOBKU PACTBOPOB, PEAKTHBOB;

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

3. CootBeTcTBHE BBIOPAHHOTO Ul WCIOJB30BAHUS PEAaKTHUBA (pacTBOpa) HIIM TOCYJbI
TpeOOBaHUSAM METOJMKH aHalu3a, T.€. HAJIMYME XOPOIIO U OAHO3HAYHO UYUTAEMOU ITUKETKH,
METOK Ha MEPHOMU MOCYE U T.II.

[Tocne mpoBeneHusi aHajanM3a MEpPHbIE CKIISIHKM W THIIETKH CIEAYeT MPOMBITh YHCTON
BOJIOH, CKJISTHKM C pacTBOpamMH HEOOXOAMMO T€PMETUYHO 3aKPBITh M YJIOKUTh B MECTa IS MX
XpaHEHUS.

Bxopsimue B cocTaB KOMIUIEKTa PEAKTUBBI T€PMETUYHO YIAKOBAaHBI BO (DIAKOHBI U HE
MPEJCTABISIIOT OMAacCHOCTH TpU XpaHEHUH. XOTh KOMIUIEKT HE COAEPKHUT SIOBUTHIX U
CWJIBHOJICHCTBYIOIUX BEIIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOJUMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU O€30MacHOCTH, NPETYCMOTPEHHBIMH JJisi paboT B XUMHYECKOH
naboparopuu. B wactHocTH, ipu paboTe B 1abopaTopun HE JOMYCTUMO:

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

2. llpunstre nuiy (MUTHA);

3. Bapixanue Bo3ayxa U XUMHUKAaTOB, OCOOCHHO UMEIOIINUX PE3KUM 3arax U HaXOALIUXCS B
MEJIKOKPHUCTAUNIMYECKOM COCTOSIHUU (00Pa3yIOMIUX MbLUTH);

4. Tlpu paboTte CO CTEKISSHHBIMH H3JCIHSIMH W TIOCYJ0M HEOOXOAMMO COOJII0IaTh
OCTOPOKHOCTh BO U30€KaHHE MOPE30B.

[Ipy npoBeaeHMHM SKCIEPUMEHTOB 10 MOJEIMPOBAHUIO  3arpsi3HEHUN  BO3ayxa
MPEyCMOTPEHO HCIOJB30BaHNE KOHIIEHTPUPOBAHHBIX W Pa30aBICHHBIX KHUCIOT — CEPHOM,
COJITHOM, a30THOM, MypaBbMHOW. [Ipu momagaHWM KHCIOT Ha KOXY HEO0OXOIMMO OBICTPO
MPOMOKHYTH PAcTBOpP JIOOBIM TaMIIOHOM (CayipeTKOii, BETOIIbIO M T.NI.), MECTO MOIMAaJaHus
OOUJILHO MTPOMBITH CTPYEH BOJIbI U BHIMBITH C MBIJIOM.

Oco0eHHO omacHBI KHCTIOTHI TMPY MOMAJaHUU B TJa3a. B 3ToM ciiydae riia3za HeoOXO0auMo
HEMEJIEHHO 00OUITIBHO MIPOMBITh HE CUJIbHOM CTpyeit BOJIbI, 3aTeM
2%-~-HBIM BOJITHBIM PACTBOPOM COJIBI i CPOYHO OOPATUTHCS K Bpauy-CIICIIUATHCTY.

Conp HHKeNs NpU TMOMaJaHUM B OPTraHU3M 4YeJOBEKa MPEACTABISAET IOBBIIICHHYIO
OIMACHOCTh U TpeOyeT 0co0oro oOpaIlieHus, a IMEHHO: XpaHEHHS B CIICUATHPHOM MECTe, yueTa
P PacxoJ0BaHUU.

O 0O L B~ W

3aganusa
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B cBsI3M ¢ OTHOCHTENIBHOW CIIOHOCTBIO JAaHHOW PabOThI, HUXKE MOJAPOOHEE MPHUBOIUTCS
oOIMii TOPSAOK €€ BBHINOMHEHHS, IMOCJIEe Yero H3JI0KEH TMOPSAOK BBIMOJHEHUS OCHOBHBIX
orepauii, KOTopble MPOBOSATCS C MOYBON HECKOJIBKO pa3 B XOJI€ SKCIIEPUMEHTA.

Jlyis BBIMONMHEHHs] JAHHON pabOThl HEOOXOIMMO 3a0JIarOBPEMEHHO BBIPACTHTH 3€TEHBIC
pacTeHust Ha MOYBOTrpyHTE. I 3TOr0 MpOopaIiruBaOT CEMEHA, BHICAXKUBAIOT ITPOPOCHINE CEMEHA
B TIOYBOTPYHT U, CO3/laBasi HEOOXOAMMBIC YCJOBHSI [JII TPOPACTAaHUS 3€JICHOW MAacChl
(TerIMyYHbIe 3HAYEHUS TEMIEPAaTyphl U OTHOCUTENBHON BIIAXXHOCTHU, 003aTeNbHbIE PEryIIPHBIN
II0JIUB U OPOILEHUE), BEIPALMBAIOT PaCTEHUS BBICOTON HE MEHee 5-7 CM.

Heobxomumo Takke 3a01aroBpeMEHHO MPUTOTOBHTH pacTBOp NiSOs ¢ KOHIIEHTpaIHein
Ni2*, TpeOyemoii Ui peanu3ali MeToaa MoenupoBanus (B nuanazone ot 250 go 5000 mr/m, B
3aBHCUMOCTH OT MCHOJIb3yEMOI0 METO/Ia aHAJIN3a), 0 CIEAYIOIIEeH METOIUKE:

IIpuroroBjieHue pacTBopa cy/jb(ara HUKeIsd

B3Bemennyto Ha Becax HaBecky (m, ) Hukens (II) cynasdara 7-Bogroro (NiSO4x7H>0) us
coctaBa Habopa c TouHocThio +0,01 r momemaroT B MepHYIO Koi0y, pacTBOPSIOT B
TUCTUILTUPOBAHHOM BOJIE U JOBOJIST o0BeM pactBopa 10
1000 M1 AUCTUIIUPOBAHHOM BOJIOM.

BennunHa HaBeCKH yCTaHABIMBAETCS 3a0J1arOBPEMEHHO B X0J1€ IPOOHOI0 IKCIIEPUMEHTA U
3aBUCHT OT COpPOIMOHHBIX CBOWCTB HCIIOJIB3yeMOTo oOpaslia MOYBbl U UYyBCTBHUTEIHLHOCTH
BBIOPAHHOTO METO/Ia aHAJIH3A.

3HaueHUsT HaBeCKW (M, 2) CONM HUKENS Ui TMONydeHHs TpeOyemol yCTaHOBJICHHOMN
KOHIICHTpaIuu HUuKes B pactBope cou (Cni, me/1), mpuBeaeHbI B Tadbmwuie 11.

Tabnuna 11. 3Hadenus HaBecku (m, 2) COTM HUKEJS

Chni, M2/1 250 500 1000 2500 5000

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

[Ipumeuanne. OpuEeHTUPOBOYHBIE 3HAYEHMSI KOHLEHTPALUU PacTBOpPa COJIM HUKENA: MpU
TECTOBOM aHAJIM3€ C MPUMEHEHUEM TecT-cucTeMbl — S5000MTI/i1, Tpu KOJMYECTBEHHOM aHAIIN3E C
npUMEHeHHeM TecT-KomruiekTa «Hukenb» nubo ananornyHoi jgabopatopHoit meronuku — 500
MTI/J1.

CpoK roAHOCTH pacTBOpa HUKENSA COCTABISIET | rox.

Tpebyemass 111 BHECEHMs B IIOYBY KOHLEHTpAalMs HMKENIs YCTAHABJIMBAETCS
3a0J1arOBpeMEHHO B XOI€ TPOOHOTO IKCIIEPUMEHTA.

Ha nepBoM 3Tame paboTarOT ¢ MOYBOM, B KOTOPOU BITOCJIEICTBHH OYAYT BBIPAIIMBATHCS
pactenust (poHOBBIM ypoBeHb). OTOMparOT MPOOBI MOYBBI, MPOBOIAT YCpPEOHEHHE MpPoO; H3
yCpenHEHHONM MpoObl MPUrOTABIMBAIOT BBITSDKKY U €€  aHAIM3MPYIOT, T.€. IPOBOAST
OINpE/ICNIEHUE COJEp)KaHUs B HEHM MeTalla ¢ IOMOIIbI0 TecT-cucTeMbl «Hukenb-tecT» win
WHOTO, O0JIee TOYHOTO, CpenicTBa. Takum oOpa3zoM morydaeTcs npoda Nel.

[Mpumeuanue. [Ing Oompluell TOYHOCTH MpPHU BBIMOJIHEHUH JAQHHOTO M IOCIEAYIOMINUX
ONPECIICHUN CONEPKAHUSA HUKENS B IOYBE PEKOMEHAYETCS IOJb30BaThCSA TECT-KOMIUIEKTOM
«Hukenby 1M UCrosib30BaTh 0oJiee CI0KHbIE 1a00paTOPHbIE METOIMKH XUMHUECKOTO aHATTN3a.

Ha BTOpOoM 3Tame BBINOJHSIOT aHAJIOTWYHBIE PA0OTHI, HO PabOTAlOT ¢ MOYBOM, I/l yXKe
BBIPAILLICHBl PAcCTEHUs BBICOTOM HE MeHee 5-7 cMm. llpu 3TOM B 1IOYBY C BBIPALEHHBIMU
pPacTCHMSMM PAaBHOMEPHO BHOCAT METOJOM IIOJIMBA PAcTBOP MOJEIBHOIO 3arps3HEHUS,
IPUTOTOBJICHHBIN U3 UMEIOIIEHCs B HAOOpe COIM HUKeNs (IPUTOTOBJICHHUE PacTBOpPA MPUBEICHO
BBIIIIC).

JloGaBneHre pacTBOpa MOEIBHOIO 3arps3HEHUS] TMPOBOAAT OO COCTOSHHUS IIOJHOTO
CMauuBaHMsI BCEH MACChl ITOYBBI B SIMKE, HO 0€3 MOSBIECHUS U3JIMIIHErO PAaCTBOPA Ha MOAJIOHE.

KoHueHTpanys npuroraBamBacMoro MoJIENbHOIO 3arpsA3HEHMSI — PACTBOPA COJIM HUKEIS —
YCTAQHaBJIMBAETCsl 3a0JIarOBPEMEHHO B XOJle¢ IMPOOHOr0 SKCIEPUMEHTa M 3aBUCUT OT
COpPOLIMOHHBIX CBOMCTB HCHOJB3yeMOro oOpaslia MOYBbI M UYYBCTBUTEIBHOCTH BBIOPAHHOTO
MeToga a”anu3a. OpUEHTHPOBOYHBIE 3HAYEHMS KOHILICHTpALMM PAcTBOpA COJIM HHKENS: IpU
TECTOBOM aHAJIM3€ C MPUMEHEHHEM TecT-cucTeMbl — 5000 MI/J1, IPH KOJTUYECTBEHHOM aHAJIH3€E C
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MpUMEHEHHUEM TecT-KoMmIuiekTa «Hukenby nmnbo aHanmorudyHoi sadoparopHoit metoauku — 500
MT/J1.

[Ipu BbIOMHEHUU PabOTHI MOJAENBHBIE PACTBOPHI COJIM HUKENS IMOCJIE MPUTOTOBIICHUS
MOYKET aHAJIM3UPOBATHCS C NPUMEHEHUEM TecT-cucTeMbl «Hukenb-tecT» i MHOTO, Oojee
TOYHOTO, CpeACTBa KOHTpoJs (Hampumep, TecT-koMiiekTta «Hukenby»). Llenpio anammza
MOJICIFHOTO pacTBOpa SBISETCA OCBOCHHME BBIOPAHHOIO METOJa M CPEACTBA OLEHKU
KOHIEHTPAILlUU JTaHHOTO 3arpsizHeHus. [Ipu 3ToM noiaykonuuecTBeHHO (MO0 KOJMYECTBEHHO, B
3aBHCUMOCTH OT NPUMEHSEMBIX CpPEACTB KOHTPOJIS) ONPENESIeTCs KOHLIEHTPAIUs HUKENS B
MOJIeJIbHOM PacTBOPE.

KonnyectBo BHOCHMOTO pacTBOpa yCTAaHABIMBACTCS MPEABAPUTEIBHBIM TECTOM MPOOHOM
MOYBEHHOI BBITSDKKM TaKUM 0Opa3oM, 4TOOBI KOHIIEHTpAlMsl HHUKENsS B BBITSDKKE COCTaBIslia
nopsiaka 100 wmr/m  (opueHTtHpoBouHO). Ilpum 3TOM (ukcupyercs (3amuchiBaeTcsi) 00beM
pacTBopa, U3pacXoI0BaHHOTO Ha MOJUB, U €r0 KOHIEHTPALUs.

Ha sToM 3Tamne Takke BBIIOJIHIIOT OTOOp M yCpeOHEHHE NMPOObI, MPUTOTOBICHHS BOIHOMN
BBITSDKKH U €€ aHaJIu3, MoJIyvasi, TakuM 00pazom, mpoody Ne2 (MCXOIHBIN YPOBEHB ).

Ha TpeTbeM 3Tame onpeaessioT coiep’kaHie HUKEIS B BOJHOW BBITSKKE M MOYBE Uepes3
omnpenenEHHbIe MMPOMEXKYTKH BPEMEHU (HAmpHUMep, €KEHENEIbHO), ToJIydasi, TaKUM 00pa3oM,
HeCKO0JbKO mpo0 (NeNe3-5 mim GoJiee), XapakTepU3YIOLUIUX YCBOCHHE HUKEINS PACTECHHUSIMH BO
BpeMeHU (IMHAMUKY YCBOCHUS).

[lo pesynpratam Bcex MPOBEACHHBIX OSKCIIEPUMEHTOB JaHHBIC, IOJyYE€HHBIC TPH
ONpe/ieNieHUU KOHLEHTPAaLlUM HHKENs B IOYBE BO BpeMeHH, ¢ukcupyor B Tabmuue. [lo
OKOHYAaHUU 3KCIIEPUMEHTOB MPOBOJAT MOCTPOCHUE IpaduKa 3aBUCUMOCTH COJICPYKAHUS HUKEIS
B [IOYBE OT BPEMEHH, XapaKTepU3YIOLIel TMHAMUKY MPOIecca YCBOCHUS.

JlonoJHUTebHbIE PEKOMEHIAIUH

1. TIpogOmKUTENHHOCTh JKCIEPUMEHTA (KOJIMYECTBO OTOHMpAEMBIX IMOPO MOXKET OBIThH
yBEIMYEHA JJIsl MOJIydeHus: OoJiee MpeiCTaBUTEIbHBIX JaHHBIX O IMPOIEcCe YCBOCHUS HUKEIS
pacTEeHUSIMHU).

2. Ilpy BO3MOXKHOCTH OIpEICIICHUS] COJEPKaHHUs HUKENd B TI0YBE HECKOJIbKUMHU
MeTOJaMH  (TECT-CUCTEMOMW, TeCT-KOMIUIEKTOM, JabopaTOpPHONW METOAMKON) MOTYT OBITh
NOJyYEeHbl 3HAYCHMS COJIEPXKAHHUS HUKENIS B IOYBE 3TUMH METOJAMH JUIl COIOCTaBJICHUS
TOYHOCTH PE3YJIbTaTOB U 0OOCHOBAHMSI BHIBOJIOB.

3. Jlannas paboTa MOKET OBITh BBIIIOJIHEHA TAKXKE HA PA3IUYHBIX OBOIIHBIX KyIbTypax —
KaK JIUCTOBBIX. Tak 1 KopHEBbIX. BaxkHO, YTOOBI /U1l SKCIEpUMEHTOB ObLTN BHIOPAHBI KYJIbTYPHI,
pactyiiye OBICTPO W Jaroliue OOJIBIIONW MPUBEC Macchl. TakuM 00pa3oM MOKHO BBHITIOJHHUTH
[eJI0€ HCCIIEIOBAaHUE TMpoIlecca YCBOCHUS TDKENBIX METAUIOB M3 IIOYBBI  Pa3IMYHBIMU
OBOIIHBIMU KYJIbTYpaMH, NMPUYEM B KadecTBe (DAaKTOPOB YCBOCHHSI MOTYT OBITh BbIOpaHBI
YCIIOBUS TPOU3PACTAHMS, TUIIBI TIOYB U T.I. TakyKe MOKET ObITh IPOBEJEHO IKCIIEPUMEHTAIILHOE
UCCIIeIOBaHKE TPollecca HAKOIUICHHE MeTalljIa Pa3InYHbBIMH YacTSIMHU PACTCHHUS.

BbinoJsiHsiemMble onepanuu

BeinmonHenue f[aHHBIX Olepaluid IPOBOMAT C IIOYBOM HECKOIBKO pa3 B XOJE
9KCIIEPUMEHTA: TII0CJI€ BHECEHHS B HEE MOJENIBHOIO 3arpsi3HEHHUS COJBI0 HHUKENs Mepen
BBIpAIIBAHUEM OBOIIHBIX KYIBTYp (B OTCYTCTBUHU 3€NEHBIX PACTEHUN), a TAK)XKE C IMOYBOM, Ha
KOTOPOM YK€ BBIpalEeHbI 3eJIEHBIE PACTEHUS.

A. OT00p ¥ MOAroTOBKA NMPO0 MOYBHI

1. I3 HECKOIBKHX TOYEK JIAOOPATOPHOW YCTAaHOBKH C OJWHAKOBOW TIyOWHBI IIMaTesieM
orOepure mpoObl mouBkl B KomuecTBe He MeHee 100 r (opuentupoBouno 0,1-0,2 m). [IpoBeaute
ycpennenne (oObeauHeHHne) oO0paslioB, OTOOPAHHBIX M3 HECKOJIBKUX MECT, ISl TOJTy4YeHUS
NPEJCTaBUTEILHON PaOOTHI.

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

Bricymennyto mpo0y XxpaHute B 3aKpbITOl yaiike [leTpu uinu B MaTepyaToM MEIIOUKeE.
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[Ipumeuanue.

1. BricymuBanue MOYBEHHOTO 00paslia BBIMOJHSACTCA 3a01aroBpeMEHHO, HaKaHyHE s
3aHATUH 1100 Ha MPEAbTYLIEM 3aHATUH.

2. BricymmBaHue NOYBEHHOro oOpaslia MpH OTCYTCTBHM CYIIWJIBHOTO IIKada MOXKHO
IIPOBOJUTH B KOMHATHBIX YCIIOBHSX, IIOMECTHUB OTKPBITYIO 4amKy [lerpu ¢ obpasuom B Té€mioe
MecTO Ha | cyTku.

f

Pucynok 13. Yamxka [letpu ¢ oTo6panHoit mpoOoii
b. IlpuroroBiieHre MOYBEHHOI BBITSKKHA

1. B3BecbTe Ha Becax uMcThI cTakaH Ha 100 mu. B crakaH momecTuTe BBICYILIEHHYIO
NOYBY Ha 1-3 BBICOTBI U CHOBA B3BECHTE €r0, ONPEIEIUB MACCY [TOYBBI B IpaMMax.

2. C moMoIIb0 HWIMHPA 100aBbTE K MOYBE AUCTHIUIMPOBAHHYIO BOAY B KOJIMYECTBE 5 MII
BOJIbl HA KaXKJbIii TPAMM IOYBBI.

3. IlepememmuBaiiTe COAEpPKMMOE CTakaHa B T€UEHUE 3-5 MHH. C TIOMOIIbIO CTEKJISTHHOU
HaJIOYKH.

4. OrdunpTpyiiTe comepX UMOe CTakaHa yepe3 OyMakHbIi (UIBTP, cOOMpas TOTOBYIO
BBITSDKKY B HIDKHUM cTakad Ha 100 M1, kKak mokazaHo Ha pucyHke 14. O6patute BHUMaHUE Ha €&
BHEIIHUH BUJ (LIBET, MyTHOCTB). BBITsKKa JOKHA OBITH OJTHOPOJHOM M HE JIOJDKHA CONEpKATh
YacTUI] M0YBBHI.

[Tpumeuanue. [1epBbie HECKOIBPKO MIJLTHIIMTPOB (pUIbTpaTa HEOOXOIUMO OTOPOCUTH, T.K.
OHM COOMPAIOT 3arpsi3HEHUS C QUIBTPA.

Pucynok 14. @uibTpanus NOYBEHHON BBITSHKKI

BrITspkka nommkHa OBITH MpOaHATM3UPOBaHa B TOT e JIEHb.

ConepxaHre HUKeENs B TMOJYYEHHOM BBITSDKKE OMIpPENENseTcs C MPUMEHEHUEM TecCT-
cuctembl «Hukenb-TecT».

BoinosiHeHHe TeCTMPOBAHUS NMOYBEHHOW BBITSKKH C NMPHUMEHEHHEM TeCT-CHCTEMbI
«Huxkeab-tecr» (Pucynok 15)

1. OTpexbTe HOXHUILIAMH OT WHIUKATOPHOM MOJIOCKM pabO4YMil ydacTOK pa3MepoM He
MeHee 5%5 MM.

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

2. He cHrMas mOJIMMEPHOTO MOKPHITHS, 32KMUTE KYCOUEK MOJIOCKU MUHIIETOM U OITyCTUTE
€ro B pacTBOP (BBITSDKKY). BbIiepkuTe KycO4ek MoJIOCKH B pacTBope 5-10 cek.

3. Uepe3 3 MUH. CpaBHHUTE OKPACKy KyCOYKa MOJIOCKH C OKPACKOW KOHTPOJIBHOM IIKaJIbI
IIBETHBIX OOpAa3IOB Ha 3TUKETKE TEeCTa, BBHIOpaB oOpaser, OMMKaWIIui MO0 WHTEHCUBHOCTH U
XapakTepy OKpacKH TECTHPYeMOro Kycodka (IpH  TPOMEXKYTOYHOM  OKpacke —
COOTBETCTBYIOIIMI WHTEpBal KOHIEHTparuii). Onpenenure OPUEHTHPOBOYHYIO BEIUYHHY
KOHIIEHTPAIIUU HUKEJSI B pacTBOPE (BOAHOU BBITSIKKE).
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KUII'I‘]J().‘II;IIKH IKaJjIa —l

Kommenrpames xxraonos Ni (2+), mrin

0110|100

Oxpacxa paboacro yIacTea

Pucynok 15. BelnosnHeHue TecTUPOBAHUS IOYBEHHOM BBITSKKHM ¢ IPUMEHEHUEM TECT-

cucremsl «Hukenb-TecTy

4. PaccuuTaiite conep)kaHHe HHKENs B IMpoOe MOo4YBeHHOro pactBopa Cniz B MI/I 1O

dbopmyie (4):
Cgy: 'V

L

{ L=
1IN
' i

(4)

rue: CB Ni — KOHIICHTpAIUsI HOHOB HUKEJSI B BOJTHOU BBITSKKE, MI/IT,

V — 00BEM BBITSIKKH, MIT;
m — Macca oopasia, T.

Conep:xkanue oTyera

1. Omnpenesienne coaep:kaHusi HUKeJIsl B INOYBEHHOHN BBITSKKe M (UKCHpPOBaHHUE

pe3yJbTaToB

[Tonmyuyennsle nanHble 3aduxcupyiite B Tabauue 12 no cneayromeit popme:

Ta6mmma 12. Pe3ynbrarsl SKCiepuMeHTa

O0BEM pacTBOpa MOJECILHOTO 3arPS3HEHUS

MUT
Konuuectso Ni?*, BHECEHHOTO B ITOUBY C PACTBOPOM M2
Ne IIponomxu Macca npoOsbI 1TOUBEI, 2 KoHnuenTpanus KoHnuenTtpauus
npoOkl | TETLHOCTS, Ni** B BosHOI Ni** B mpobe
IHA BBITSIKKE, M2/l MIOYBEI, M2/Ke
1
2
3
4
5

HpI/I BO3MOXHOCTH ONPCACICHUA COACPKAHWA HUKCIISL B IIOUBC HECKOJIBKMMH MCETOAaMH

MOJIYYHUTC 3HAYCHHA Cl'_[ Ni OTHMHM MCTOIAaMM IJId I[aJ'IBHGI\/'II_HeFO COIIOCTAaBJICHHUA TOYHOCTHU

pPE3yNIbTaTOB M 0OOCHOBAHUS BBIBOJIOB.

2. IMocTpoenne rpaguka 3aBUCHMOCTH COJAEPKAHMS HUKEJIS B IOYBE OT BpEMEHHU
[To nanHbIM TabmUIB! 12 MOCTpoONTE TpadUUECcKyr0 3aBUCUMOCTh KOHIICHTPAIIUN HUKEIS B

IIOYBE (CH Ni) OT BpeMeHH (T, THU), OTKJIAbIBasi IO OCH abclucC BpeMs, a MO OCH OpJHUHAT —

KOHIIEHTpAIMIO HUKeNs B ouBe (PucyHok 16).
A

Cny\“. MI/KL

iy

Pucynox 16. I'paduik 3aBUCHMOCTH KOHIIEHTPAIIUU HUKEIIS B IOYBE OT BPEMEHH
CnaenaiiTe BBIBOJ O CIIOCOOHOCTH OBOILIHBIX KYJIBTYpP YCBaWBaTh TSKENBIE METAILIBI U3

ITOYBBI.

IIpy Hanmuyuu NaHHBIX, MTOJYYEHHBIX ITYTEM M3MEPEHUN Pa3HBIMU CPEICTBAMH, CIEIaNTe
BBIBOJ] O CPAaBHUTEIbHON TOUHOCTH MOIYYEHHBIX JaHHBIX B 000uX ciydasx. BeiBog o6ocHyiiTe.
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KoHTpoJibHBIE BONIPOCHI
KaKOBBI HUCTOYHUKHU 3aTrpA3HCHHUA ITOYBBI TKEITBIMUA MeTa.H.HaMI/I?
B deM 3akimrodaeTcss TOKCHYECKOE BO3ICHCTBUE TSHKEIBIX METAIIJIOB Ha YejloBeKa?
Yro Takoe I[TIKn?
Kaxkossl 3nauenus 1Ko s prytu, Xxpoma u cBuHIA?

PO

Cnucok JiuTeparypbl, peKOMEHyeMblii K HCII0JIb30BAHHIO 110 TaHHO TeMe
OcHoBHas1 JInTEepaTypa:

1. KopobxkuH, B. U. Dxonorus : [yae6nuk] ans By3oB / B. . KopookuH, JI. B. Ilepenenbckuii. -
13-e 3. - PoctoB H/]] : @enukc, 2004. - 602 c. - (Beiciee o6pa3oBanue). - bubmmorp.: ¢. 602.
2. Opnos J.C. Dxonorust u oxpana 6uocdeps! Ipyu XUMUYECKOM 3arpsi3HeHUU: YueOHoe

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

1 CrenanoBckux, A. C. O6mias sxosorus : yueOHuk 115 By30B / A. C. CremaHoBckux. — M. :
IOHUTU-OAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bparuukoBa, U. I'. ®u3nuko-xuMudecKre OCHOBBI HHKEHEPHOM dKOJIOTHH :ydeOHOe mocooue /
. T'. BpatuukoBa. — M. : Poccuiickuii yauBepcuteT npyx0b1 HapooB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO IOCTYIa K 00pa30oBaTeIbHBIM pecypcam

2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTckas OMOINOTEKA OHIANH.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBINA KaTAJIOT aCCOIMAIINH YJIEKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBenieHnit u opranuzaruiit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkprITOE 0Opa3OBaHUE

6 http://ecograde.bio.msu.ru — Mudopmarnmonnas cucrema «DyHaaMeHTaIbHbBIE TPOOIEMBI

OLCHKU COCTOSAHUA DKOCUCTEM U SKOJIOTMUCCKOTO HOPMUPOBAHU S

JlaGoparopHasi pabdora 4. AncopOLMOHHAS 0YMCTKA NUTHEeBOM M CTOYHOI BOAbI

Llens paboTer: M3ydenne ancopOMOHHOTO METOAa OYMCTKH BOIBI.
®opMupyemMble KOMIETEHIIUN UM UX YaCTH:

HaumenoBanue (opmupyeMbIX KOMIIETCHUUH

Nunexc DopMyIHpPOBKA:
OK-7 CIOCOOHOCTBIO K CAMOOPTaHU3AIMH U CAMOOOPa30BaHHIO
OK-9 TOTOBHOCTBIO IOJIL30BATHCS OCHOBHEIMU METOIAMHU 3aI[ATEI

IMMPOU3BOACTBCHHOI'O MEPCOHAJIA U HACCIICHUSA OT BO3MOKHBIX HOCJ’IGI[CTBH?I
aBapuii, kKaracTpod, CTUXHUIHBIX OCICTBHUI

I[IK -14 YMEHHUEM MPOBOJAUTH MEPONIPUATHSA MO TPOPUIAKTUKE TIPOU3BOICTBEHHOTO
TpaBMaTU3Ma U po(eCCUOHATBHBIX 3a00JI€BaHUH, KOHTPOJIUPOBATh
cO0JIIOJICHHE HKOJIOTHYECKOM 0€301MacHOCTH MPOBOIUMBIX paboOT

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

Ancopbuueil Ha3bIBaeTcs MPOIECC MOTJIONICHHUS] PACTBOPEHHBIX BEIIECTB U3 PacTBOPOB
(MUTHEBBIX M CTOYHBIX BOJ) MOTJOTUTEISIMU — afcopOeHTaMu. SIBIeHHE ancopOIHu CBS3aHO C
HAJIMYUEM CUJI MPUTSDKEHUS MEXIy MOJIEKyJlaMH aJcopOeHTa M TMOIJIOIIaeMOro BelecTBa —
ajcopOTHBa.

OCHOBHBIMU XapaKTEPUCTHKAMHU IIpolecca aacopOIUM SBISAIOTCS U30MpPaTenbHOCTh U
obOparumocTs. [Ipu onpeneneHHBIX yCIOBUSAX BO3MOXKHO BBIICTICHHE TOTJIONICHHOTO BEIIECTBA
u3 agcopbenta. Takoil mporiecc Ha3bpIBAECTCS IECOPOIMEH, a IO OTHOIICHHWIO K aICOpOCHTY —
pereHepanmen ero.

AncopOuMio MPUMEHSIOT U1 OYUCTKH MUTHEBOM BOJIBI, TNTYOOKOH OYUCTKU CTOYHBIX BOJ
OT pPACTBOPEHHBIX OPraHWYECKUX BEIIECTB M Ta30B, ApPOMATHUYECKUX HHUTPOCOCAMHCHHUIA,
KpacuTesei, MTOBEPXHOCTHO-aKTUBHBIX BELIECTB U .

Ocobenno s dexkTuBHa anacopOIKs TPU OYUCTKE CTOYHBIX BOJ, HM3BJICUCHUU W3 HUX
LEHHBIX PACTBOPEHHBIX BEIIECTB U TOBTOPHOM HCIOJIb30BAHUU OYUIICHHON CTOYHOM BOJIBI.

B kauecTBe COpOCHTOB UCHONB3YIOT Pa3IMYHBbIC MPUPOJHBIE U CHHTETUYECKUE TBEPIBIC
MOPHUCThIE MaTepHalibl: aKTUBUPOBAHHBIE YTJIU Pa3IMUHbIX MApPOK, CUIIMKAreIu, IEOIUThI, TOpd,
TJIMHBI, 8 TAKXKE HEKOTOPHIE OTXOIbI TPOU3BOJICTBA — IIJIAKH, 301y, ONWIKH, KOPY U JIMTHUH.

Haubonee ynuBepcaqibHbIMH U3 aJCOPOEHTOB SIBJISIOTCS aKTHBUPOBAHHBIE YIIIH, CHIPHEM
JUTSL KOTOPBIX SIBJISIFOTCSI YTOJIb, APEBECHHA, KOCTH JKUBOTHBIX, OTXO/BI IIEJUTFOJIO3HO-0yMasKHOM,
MUIIEBOH M JAPYTUX OTpaciie TPOMBIIUICHHOCTH. YJIeJdbHas TOBEPXHOCTh COPOCHTOB
COCTaBJISIET oT 20 10 2000 M2/T, pasmep nop oT 0,002 10
2,0 MKM.

AICOpOCHTHI XapaKTePU3YIOTCSl TOTJIIOTUTENBHON WM aJCOPOIMOHHON CIOCOOHOCTHIO,
KOTOpasi ONpeAeNsieTcs] KOJIMYECTBOM MOTJIOMEHHOTO acopOTHBA B €IMHHUIIE MacChl WM 00beMa
ancopbenta (r/kr  umu  Kr/M°). MaKCHMadbHO BO3MOXKHAS IIPH  JAaHHBIX  yCJIOBHSAX
MOTJIOTUTENbHAS CITIOCOOHOCTH a1cOPOEHTa Ha3bIBAETCS PABHOBECHOM CTATUYECKON EMKOCTBIO.

3aBUCHMOCTh MEXKIY PaBHOBECHBIMH KOHIIEHTPAIUSIMU TIOTJIOMIEHHOTO BEIIECTBA B
TBEPION ¥ KUJIKOU (pa3zax OMMUCHIBaCTCS U30TEPMAMHM aJICOPOIIHH.

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

[Iponece ancopOIMK CKIIaBIBACTCS U3 TPEX CTAIMIA:

eIiepeHOCA BEIIECTBA W3 CTOYHON BOJBI K TIOBEPXHOCTH aJCOpOCHTa (BHEIIHSS
nuddysus);

e mudy3un BemecTra BHYTPHU aacopOeHTa (BHYTpeHHssI tuddy3us);

® a7IcOpOIMH U3 TIOBEPXHOCTH TIOP.

[Tocnenusist cTagusi MPOXOAUT OYECHBb OBICTPO. I[lodTOMY NMMHUTHPYIOIIEH CTaauei
npoiiecca OOBIYHO SBIsIETCS MO0 mepBas, JIO0 BTOpast CTausl.

[Ipomiecc  anCcoOpOIMOHHOW OYHMCTKHM CTOYHOM BOJBI OCYIIECTBISIOT B  ammaparax
NIEPUOJUYECKOr0 WJIM HENPEPBIBHOIO JEHCTBHA. B ammaparax mnepuogudeckoro AeuCTBUs
CTOYHYIO BOAY GUIBTPYIOT Uepe3 HEMOIBUKHBINA CIOW IpaHyJIWPOBAHHOTO YIJIA WM JPYTroro
copOeHTa [0 MPOCKOKA H3BIEKaeMoro BemiectBa B ¢uibTpaT. llocie 3toro ¢uiabTpaiuio
MpEeKpaIiaT, U3 afcopoepa CIMBAIOT BOY, a aCOPOCHT pEereHEePUPYIOT 00pabOTKON BOISHBIM
MapoM, HArpeTbIMH WHEPTHBIMU Ta3aMH, OPraHUYECKUMHU PACTBOPUTEISIMH WM BOJHBIMU
pacTBOpaMu XUMHUYECKUX PEareHTOB.

Breibop cxembl ancopOIIMOHHON OYMCTKH OIpENesieTcss XapaKTepoM IPOU3BOJACTBA,
KaYeCTBEHHBIM COCTaBOM CTOYHBIX BOJ, TPEOOBAaHUSMHU, MPEIbSABISIEMBIMU K OUYMIICHHBIM
BOJIaM, ¥ HAIMYHE IPYTHX OUHUCTHBIX COOPYKCHUN.

HNonooOMeHHOH copOIuelt Ha3bIBaeTCs Mpolecc OOMEHa HMOHAMM, HAXOIAIIMMHUCS B
pacTBope, U HOHaMH (PYHKIIMOHAIBHBIX TPYI TBEPAOH (ha3bl — MOHHTA.

HNonooOMeHHasi OYHMCTKa MPUMEHSIETCS /s M3BJICUEHUS M3 CTOYHBIX BOJ METAJJIOB
(uMHKa, MeIU, XpoMa, HUKEJISI, CBHHIIA, PTYTH U Jp.), @ TAKXKe COSTUHEHUI MBIIIbsKa, (ocdopa,
[UAHUCTBIX COEIMHEHUN W paJuOaKTHBHBIX BellecTB. MeETOoJ MO3BOJSET PEKyNeprupoBaTh
[[ECHHBIC BEIIECTBA TPU BBICOKOM CTENEHW OYHMCTKH CTOYHBIX BOJ. OTOT METOJ IIHUPOKO
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NpUMEHSIETCS Ul yMSTYeHUs! U 00eccoMrBaHus BOJBI B MPOLIECCE BOJIOMOATOTOBKU U C LIETBIO
MOBTOPHOT'O UCIOJIb30BaHUS.

HNonooOMeHHbIe COPOEHTHI — HOHUTHI — MPAKTUYECKU HE PacTBOPUMBI B Bojie. B kauecTBe
MOHMTOB UCIOJb3YIOTCS KaK IPUPOAHBIE, TAK U MOJIyYEHHbIE HCKYCCTBEHHBIM ITyTEM BELLIECTBA.

K HeopranndeckuM NpPUPOAHBIM W CHUHTETUYECKMM HMOHUTAM OTHOCSTCS II€OJIUTHI,
NIOJIEBBIE IITIATHI, CUJIMKATENIN, THIPOKCHIbI HEKOTOPBIX METAJIJIOB U JP.

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

IIpy ouucTKEe CTOYHBIX BOJ HauOOJbIIEE IMPAKTUUYECKOE IPUMEHEHHE HaITH
OpraHMYECKHe HCKYCCTBEHHbIE HOHHTBI — CHHTETHYECKHME HMOHOOOMEHHBIE  CMOJIBL,
IPECTaBIISIONINE COO0H BHICOKOMOJIEKYISIPHbBIE COCTUHEHMUS.

VYrneBonopoaHble  paauiKaabl  00pa3yloT MPOCTPAHCTBEHHBIM KapKac, Ha3bIBa€MBbIi
marpuiieil. Ha matpunie ¢pukcupoBaHbl HENOABMKHBIE (DYHKIIMOHAIBHBIEC TPYIIIBI, CBSI3aHHbIE C
MIPOTUBOMNOJIOXKHO 3apsDKEHHBIMU TMOABM)KHBIMU MOHaMU  (IpoTUBOMOHaMH). [IpoTHBOMOHBI
MOTYT OOMEHHBATHCS HA HOHBI C TEM K€ 3apsiIOM U3 pacTBOpa (CTOUHOU BOJIBI).

[To 3naky 3apsiza 0OMEHHBAIOIIMXCS MOHOB MOHMUTHI JIEISAT HAa KaTHOHUTHI U QHHUOHUTHIL.
KartnoHnTel 0OMEHMBAIOTCS C PACTBOPAMH DJICKTPOJIMTOB MOJOKUTEIHHBIM HOHAMHU, AHUOHHTHI
— OTPULIATEIbHBIMU NOHAMM.

BaxHeWnM CBOWCTBOM MOHUTOB SIBJISIETCS MX MOTJIOTUTENbHAsE CIOCOOHOCTh (0OOMEHHas
émkocTh). OHa ompezaensercs KOJIUYECTBOM T'PAMM-IKBUBAJIEHTOB MOHOB, IOIJIOIIAEMBIX
eIMHUIIeH Macchl WM 00bEMa MOHUTA. Pa3muyaioT MOJHYIO, CTAaTHUECKYI0O U JUHAMUYECKYIO
00BEMHBIE EMKOCTH.

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

Cratnueckasi €MKOCTh — 3TO O00BEMHAs EMKOCTb MOHHMTA MpPU PABHOBECHHM B JIAHHBIX
pabouux yCIOBHUSX.

JvnHamuyeckass EMKOCTb — 3TO €MKOCTh MOHHUTA [0 MPOCKOKA IOTJIOIIAEMBIX HOHOB B
dbunsTpar.

Wonutsl BeIlycKaroT B BUAE nopouka ¢ pazmepom dactul 0,04-0,07 mm, 3epeH pazmepom
0,2-2,0 MM, BOJIOKHHCTBIX MaTE€PHUAJIOB, JIACTOB U TJIUTOK.

[locne wucyepnanus B Tmporecce OOMEHHOH EMKOCTH HMOHHMTA €ro pereHepupyloT,
00pabaThIBasi paCTBOpaMU KUCJIOT, IIETOYEH W COJICH.

Perenepanust — 3T0 HOHOOOMEHHBIH TPOIIECC, MPOXOAIIUI B 00paTHOM HarpaBJIEHUH I10
OTHONICHHIO K OCHOBHOMY pabouemy mpoleccy. PacTBop, MOJIy4eHHBI MpH pereHepanuu,
Ha3bIBACTCSI ATH0ATOM.

[Ipouecc mOHHOrO OOMEHa, KOTOPHIM BKIIOYAET YEpeayIolIMecs CTaguu COpOLuu U
pereHepanyy MOHWUTOB, OCYILECTBISETCS B ammaparax MEPUOJUYECKOTO WM HENPEPHIBHOTO
IEUCTBUSL.

B HanopHOM ¢HIBTpE NEPHOUUECKOTO NEHCTBUS BBICOTA CIIOSI HOHUTA cocTaBiseT 1,5-2,5
M. PereHepanusi KaTHUOHHMTOB OCYIIECTBISETCS MPOMBIBKOM KHUCIOTOM WM PAacTBOPOM
IIOBAPEHHOU COJIH.

Oo0OopynoBaHue U MaTepUaJIbl

1. Konba na 50 M 171t oTO0pa npoObl OUUIEHHON BOJIBI;

2. Tect xomruiekTsl: «Kenezo», «Hutpate», «HUTpUTB, «AKTUBHBINA XJIOP»;

3. Tect-cuctembl: «AKTUBHBIN XJI0p», «XKene3o obmieey, «Hurpar-recty, «Hurput-tecty;

4. PeakTuBBI 11 IPUTOTOBIICHHS MOJIETIBHBIX PACTBOPOB;

5. OuucTtHOE YCTPOMCTBO (BOAOOUMCTHTEND) TUNA — «Pydeék», «AkBadopy», «['elzep» u
T.IL

Yka3anus o TexHuKe 0e30MaCHOCTH
Hcnons3yeMple Npy BBITOJIHEHUM AaHAIW3a PAacTBOPBL, PEAKTHUB, IOCyIa W APyrue
COCTaBHBIE YAaCTH KOMILIEKTA JIOJKHBI OBITh IPEABAPUTEIHLHO OCMOTPEHBI.
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[Ipu ocMoOTpe mpOBEPSIOT:

1. enoCcTHOCTh U TEPMETUYHOCTh YIIAKOBKH PACTBOPOB, PEAKTUBOB;

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

3. CooTBeTcTBHE BBIOPAHHOTO Ul WCIOJB30BAHUS PEaKTHUBA (pacTBOpa) WIIM TOCY[bI
TpeOOBaHUSM METOJMKH aHau3a, T.€. HAJIMYME XOPOIIO U OAHO3HAYHO UYUTAEMOW ITUKETKH,
METOK Ha MEPHOMU MOCYE U T.II.

[Tocne mpoBeneHusi aHaanM3a MEpPHBIE CKISIHKM W THIIETKH CIEAYeT MPOMBITh YUCTON
BOJIOH, CKJISTHKM C pacTBOpamMH HEOOXOAMMO T€PMETHUYHO 3aKPBITh U YJIOKUTh B MECTa IS MX
XpaHEHUS.

Bxopsimue B cocTaB KOMILUIEKTa PEAKTUBBI T€PMETUYHO YIAKOBAaHBI BO ()IAKOHBI U HE
MPEJCTABISIIOT OMAaCHOCTH TpU XpaHEHUH. XOThb KOMIUIEKT HE COAEPKHUT SIOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BEIIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOAMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU O€30MaCHOCTH, NPEIYCMOTPEHHBIMH JJisi paboT B XUMHYECKOH
naboparopuu. B wactHocTH, ipu paboTe B 1ab0opaTopun HE JOMYCTUMO:

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

2. llpunstue nuiy (MUTHA);

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

4. Tlpu paboTe CO CTEKISSHHBIMH W3JCIHSIMH W TIOCYJ0M HEOOXOAMMO COOJII0IaTh
OCTOPOXKHOCTh BO U30€KaHHE MOPE30B.

[Ipy mnpoBeaeHMHM OSKCIEPUMEHTOB 10 MOJEIMPOBAHUIO  3arpsi3HEHUN  BO3ayxa
MPEeyCMOTPEHO HCIOJB30BaHNE KOHIIEHTPUPOBAHHBIX M Pa30aBICHHBIX KHUCIOT — CEPHOM,
COJITHOM, a30THOM, MypaBbMHOW. [Ipm momagaHWM KHCIOT Ha KOXY HEO0OXOIMMO OBICTPO
MPOMOKHYTH PAacTBOpP JIOOBIM TaMIIOHOM (cai)eTKoii, BETOIIbIO M T.II.), MECTO MOIMAaaHus
OOUJILHO MTPOMBITH CTPYEH BOJIBI U BHIMBITH C MBIJIOM.

Oco0eHHO onacHbl KMCIOTHI MIPH MOMAaJaHuy B TJa3a. B 3ToM ciryuyae ria3a HeoOXOAuMO

HEMEIJIEHHO 00OHIILHO MIPOMBITH HeE CUIILHOM cTpyen BOJIBI, 3aTeM
2%-HBIM BOJIHBIM PACTBOPOM COJIbI M CPOYHO OOPATUTHCA K Bpauy-CHEeLUAIHCTY.
3aganusa

JlanHast paboTa BBHITIONHSETCS B HECKOJBKO JTamoB, padoTa MO KOTOPOH MOMKET
IIPOBOAMUTHCS B COOTBETCTBUU C MPUHATHIM MPENOaBaTeNIeM IIaHOM.

1. Ha mepBoM »3Tarie NpOBOAUTCS O3HAKOMJIEHHE C HKCIUTyaTaledl BOAOOYMCTHUTENIA.
METOJUKAMU MOJICTTMPOBAHUS 3arps3HEHUN BOJbI (IPUTOTOBJICHHE MOJIETBHBIX 3arps3HEHUN), a
TaK)K€ METOJUKAMH aHaJIN3a BOJAbI C IPUMEHEHUEM TECT-KOMIIJIEKTOB U TECT-CUCTEM.

2. Ha BTrOopoM »Tame (Impu HEOOXOIWMOCTH) MPHUTOTABIMBAIOT MOJEIBHBIC 3arps3HCHHS
BOJBl B KOHIIEHTPALUAX, HEOOXOAMMBIX JJs TPOBEIACHHS aHallu3a, C HUCIOJIb30BaHUEM
UMEIOLINXCS B HAOOpe peakTHBOB MO0 METO/IMKE, TPUBEIEHHOM HIKE.

3. Ha TperbeM aTane uepe3 BOAOOUUCTUTEIND MPOIYCKAIOT HE3arpsi3HEHHYIO BONY, IOCIE
Yero ONpelessiioT KOHLUEHTPALUU BBIOPAHHBIX 3arpsA3HSIONUINX BEIIECTB C MPUMEHEHHEM TECT-
KOMIUIEKTOB U/UJTH T€CT-CHCTEM.

4. Ha yeTBepTOM dTane BBIMOJIHSIIOT PabOThI, aHAJIOTUYHO 3TAMy 3, HO C UCIIOJIb30BAHHEM
3arpsI3HEHHOMN BOJIBI.

5. 3arem poBOIAT pacuéT 3HPEKTUBHOCTH OUHCTKH.

A. Jkcniyatauus BOJAOOYUCTHTEISA

1. B kadecTBe BOJOOYMCTUTENSI PEKOMEHJIYETCS HCIOJb30BaTh MNPUOOp IS OYHCTKH
nuTheBOI Bozbl THMa «I'eiizep». [Ipu mepBUYHOM HCIONB30BaHUM MTPUOOpa HAJNEHTE B KYBIIMH
BOJIOIIPOBOJIHYIO BOAY, CIIEHTE B PAaKOBUHY OYHINEHHYIO M 3allOJHUTE KYBIIMH CHOBAa BOJOW.
Hanvuue B Bosie yroJibHOM MBUTH HE SIBISETCS MPU3HAKOM HEUCIIPABHOCTH MPUOOpA.

[Tpu mocnenyromei FKCIUTyaTalyi npudopa cauBaTh BOLy HET HEOOXOJUMOCTH.

2. IlpoBenurte aHaliu3 Ha COAEpPKAHUE Kelle3a, HUTPATOB, HUTPUTOB, aKTUBHOI'O XJIOpa B
UCXOJHOW BOJE WM IMPUTOTOBICHHOM MOJEIBLHOM PAaCTBOpPE, UCIIOJIBb3YWTE TECT-KOMIUIEKTHI U
TECT-CUCTEMBI JUIsl OLIPEEICHHS] COOTBETCTBYIOIINX BELIECTB.
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3. HaseiiTe B KyBIIMH BOJIOOYMCTHUTENS 3arpsI3HEHHYIO BOJY MJIM MOJEJIBHBIN PacTBOP.

4. OtGepute mpoOy ymcTOi Boxbl B 00bEMEe 50 M mocie MPOXOXKICHHS BOJIBI Yepes3
bunsTp.

5. IIpoBeauTe aHAJIM3 MOBTOPHO € OYMILEHHOW BOJOW, UCIIOJIB3YS TECT-KOMILUIEKTBI U TECT-

CUCTEMBI JIs OIIPEIEIECHUS COOTBETCTBYIOLIUX BELIECTB.
Cxema METOAMKH MPOBEACHUS pabOThI IPEACTaBIeHa Ha pUCYHKeE 17.

Lid

A= s

Pucynok 17. Cxema MeTOAMKH MPOBEACHUS paObOTHI

b. IlpuroroBJieHne MOIeJILHBIX PACTBOPOB

IIpuroroB/jieHne MOAEJIBLHOI0 PACTBOPA HUTPAT-HOHOB

MosienbHbIE pacTBOPHI MPUTOTABIMBAIOT U3 HUTPATA KaJHsl.

IIpucomosgnenue 0cHO8HO20 MOOENbHO20 PACMBOPA HUMPAMA KANUSL.

Conepxxkumoe (makona (1,6 T) HUTpaTa Kajaus KOJUYECTBEHHO TMEPEHECHTE B MEPHYIO
émkoctb BMecTuMocThio 1000 mui, pactBopute B 200-300 My IHMCTMIIIMPOBAHHOM BOABI U
JTOBEAUTE 00BEM pacTBOpa AUCTHILIHPOBAaHHOM Booi 10 1000 M. PacTBOp XpaHHUTE B CKIISTHKE
¢ mnpunuindoBaHHOW TPoOKoi. KoHIEHTpausi 1Mo HUTPAT-UOHY B OCHOBHOM MOJIEIHHOM
pactBope 1000 mr/m.

IIlpucomosnenue o6véma (V) paboueco MmoOdenbHO20 pacmeopa Humpama Kaius C
3a0danHot Konyenmpayueu (c).

OO0BEéM OCHOBHOTO MOJENBHOTO pacTBopa HuTpara kamus (V3 mia) ¢ KOHIEHTpanuen
HutpaT-uona 1000 Mr/n, HeOOXOAMMBINA ISl IPUTOTOBJICHUST pab0OvYero MOJEIHHOTO PacTBOpa,
paccunThIBaroT 1o popmyie (7):

c-V

s =To00’ (7)

I7i€ ¢ — KOHIIEHTpaIus pabodyero MoIesIbHOT0 pacTBOpa B MI/JI;

V' — 06B&M pabouero MoensHOTO PacTBOpa B M,

1000 — KOHIIEHTpAaIMsI HUTPAT-HOHOB B OCHOBHOM MOJICJILHOM PacTBOPE, MI/JL.

PacTBOpHI HUTpPAT-HOHA TOJDKHBI OBITH UCIIOJIB30BAHBI B IEHb IPUTOTOBJICHHSL.

IIpumep pacuéra

Jnst mpuroToBieHus 1 1 MOJENBHOTO PacTBOpa HUTpaTa Kajdus ¢ KOHIIEHTpaue 5 mr/a
paccuuTbiBaeM 3Ha4YeHUE V3:

L _5-1000
3= 1000 >

CrnenoBarenbHO, HEOOXOOUMO B35ITh 5 MJI OCHOBHOIO MOJEIBHOI'O pacTBOpa HUTpaTa
KaJdus, TOMECTUTh B  EMKOCTh M  pa30aBUTh  JUCTWUIMPOBAHHOM  BOJOW 1O
1 o

IIpuroroBJjieHne MOJEJILHOI0 PACTBOPA HUTPUT-HOHOB

MonenbHbIe pacTBOPHI MPUTOTABINBAIOT U3 HUTPUTA HATPUSI.

Ilpucomosnenue 0CHOBHO20 MOOENIbHO20 PACMBOPA HUMPUIA HAMPUSL.

Conepxkumoe ¢urakona (1,5 T) HUTpUTA HATPUS KOJWYECTBEHHO IMEPEHECUTE B MEPHYIO
€MKOCTbh BMecTUMOCThIO 1 11, pactBopute B 200-300 MJI IUCTUIUIMPOBAHHON BOJBI U JIOBEJIUTE
00bEéM pacTBOpa AUCTHIUIMPOBAHHOM Bomoi 1o 1 1. PactBop xpaHuTe B CKISIHKE C
npunUI¢oBaHHON MpoOKoii. KoHIIeHTpaIus o HUTPUT-UOHY B OCHOBHOM MOJICIIEHOM PacTBOpE
1000 mr/m.

Ilpucomosnenue o06véma (V) paboueco MmoldenvHo2o pacmeopa HUmpuma Hampus ¢
3A0aHHOU KOHYeHmpayuet (c).
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O0BEM OCHOBHOTO MOJECIBHOTO pacTBopa HuUTputTa HaTpusi (Vs Ma) C KOHIICHTpAIHEH
HUTpUT-UoHa 1000 MI/11, HEOOXOAUMBIN IS IPUTOTOBJICHUST pabouero MOJEIBHOTO PacTBOpA,
paccuuThiBatoT 1o dopmyse (8):

c-V

Vs = 1000 (8)

I7I€ ¢ — KOHIIEHTpaIus pabodyero MoAesIbHOTO PacTBOpa B MI/JI;

V' — 06B&M pabouero MoJensHOTO PacTBOpa B M,

1000 — xOHIIEHTpAaIMsI HOUTPUT-KOHOB B OCHOBHOM MOJICTLHOM PAacTBOpE, MT/JI.

PacTBOpBI HUTPUT-HOHA TOJKHBI OBITH UCIIOJIB30BAHBI B IEHb IPUTOTOBJICHHUS.

IIpumep pacuéra

Jlist mpurotoBieHust | T MOJEIIBHOTO pacTBOpA HUTPHUTA HATPHUS ¢ KOHIICHTpaIe 1 mr/i
paccuuTbiBaeM 3HaYeHUE Vy:

. ~1-1000
* 1000

CrnenoBarenbHO, HEOOXOJUMO B3ATh | MJI OCHOBHOTO MOJEIBHOTO pacTBOpa HHUTPHUTA
HaTpus, TIOMECTUTh B EMKOCTh W  pa30aBUTh JAUCTWUIMPOBAHHOM  BOJOM 10
1 .

B. KoHTpoJb coaepkaHusi XMMHUYECKUX BellleCTB

Copaepxkanue xene3a, HUTPATOB, HUTPUTOB, aKTUBHOI'O XJIOpPAa B UCXOAHOM M OYUIIEHHOMN
BOJIC OIPENENSIIOT, HCHONb3YS TECT-KOMIUIEKTHI U TECT-CUCTEMbl Ha COOTBETCTBYIOIIWE
MIPUMECH.

MeTtoauka npuMeHeHHs TeCT-KOMILJIEKTOB.

1. Tecr-kommaekT «HUTpaTHD)

[TK autpatoB (mo NO3"):

e I MATHEBOU BOJBI U BOALI BOJOEMOB XO035IMCTBEHHO-IIUTHLEBOTO Ha3sHAUECHUS — 45 MI/II;
e sl BOOEMOB PHIOOX03siiCTBEHHOTO Ha3HaueHust — 40 mr/in (9,1 Mr/n mo asory);
e g ToUBEI — 130 MI/KT.

JlumuTHpyronmi nokasareyib BPeIHOCTH — CAHUTAPHO-TOKCUKOJIOTHYECKHUM.

Memod onpedenenus

Meron  ompenenenmnst  HuTpar-uoHoB  ('OCT  1030)  sBasiercs  BU3YyalbHO-
KOJIODUMETPUYECKUM U TO3BOJISIET BBIMOJHATh SKCIPECC-aHAIU3 MUTbEBOM, HOPMATUBHO-
OYMIIIEHHON CTOYHOM, MPUPOIHOM U JIp. BOJ, @ TAK’KE€ HUTPATOB U HUTPATHOTO a30Ta B MOYBE.

Omnpenenenre HUTPAT-HOHOB B JKUJIKOHM MpoOe (BO/E WM MOYBEHHOW BBITSXKKE) OCHOBAHO
Ha MpeIBapUTEIbHOM BOCCTAHOBJICHMM IIMHKOBOW MBUIbIO HUTPAT-MOHOB J0 HUTPUT-UOHOB C
MOCTIEAYIONUM 00pa3oBaHUEeM a3oKpacuTens. BoccTaHOBIEHHE HUTpAT-MOHA 0 HUTPUT-UOHA
MIPOTEKAET B CIIA0OKHUCIION cpefe 1o peakiuu (4.6):

Zn + NO; +2H" —»Zn*" + NO,” + H,0 (4.6)

Hanee oOpa3oBaBIIMKCS HUTPUT-UOH B CIA0OKHCIIONW Cpele pearupyer ¢ pPeakTHBOM
I'pucca (cMechio CyIb(paHUIOBOM KHUCIOTH U 0-HAPTUIIAMHUHA).

=1mMmn

JlnanazoH onpeensieMbIX KOHIIEHTpAllui HUTPAT-HOHOB B JKUIKON Mpobe cocrasiseT ot ()
1o 45 mr/n ipu 00béMe poOsl 6 Mil. [IpoAOIKUTEIEHOCTD BHIMIOJHEHUS aHaI3a — He Ooiee 25
MUH.

Ilepeuens ucnonvsyemoz2o 0bopy0oeanus, NPUHAONEHCHOCMEL, PACMBOPO8 U3 COCMABA
mecm-KOMNnieKma.

[TumeTka-KaneapHUIIa TMOJUMEPHAs Ha 3 MJI, MPOOHWpKa TpaTyupoBaHHAs C MPOOKOM (2
IIT.), CKJSHKA s KOJOpUMETpHpoBaHus ¢ MeTrkod «10 mm» (2 mr.), ¢uakon s
IPUTOTOBJICHUS PEAKTHBA HA HUTPAT-UOHBI, LIMATENb.

[lopomok  IIMHKOBOTO  BOCCTaHOBUTENS,  PAacTBOp  O-HadTWIaMUHA,  PacTBOP
Cy/b(aHUIOBOM KHCIIOTHI.

KonTponbHas nBeroBas mkana oopasnoB okpacku mpod «Hurpar-uonsn» (0—1,0-5,0-10—
20-45 mr/m).
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Iloozomoska k ananusy

[ToaroroBka kK aHaIM3y COCTOUT B MPUTOTOBJIICHUN PEAKTHBA Ha HUTPAT-UOHBI, HMEIOIIIETO
OTpaHUYEHHBINA CPOK FOJTHOCTH.

[IpuroroB/jieHNe peakTHBA HA HUTPAT-HOHBI. C MMOMOIIBIO0 TPATYUPOBAHHBIX TTPOOUPOK
0OMepsAIOTCS paBHBIE OOBEMBI PACTBOPOB O-HaQTWIAMUHA W CYJb(PaHUIOBOM KHCIOTHI H
CMEIIUBAIOTCS BO (pr1akoHE ISl IPUTOTOBICHUSI PEAaKTUBA Ha HUTPAT-HOHBL. PEaKTUB TOTOBUTCS
B KOJMYECTBaX, HEOOXOAUMBIX [UIsl TPOBENEHHUS aHalnu3a, U HCIOJIb3yeTcs B JIeHb
IPUTOTOBIICHHS.

Omobop npod

Jns orbopa mpod TMpH ONpeAeTCHUHM HHUTPAT-UOHOB HCIIONB3YIOTCA OYTBUIM U3
MOJIMMEPHOI0 MaTepuasna Win crekia. [IpeanoyTuTensHo BBIOJIHEHUE ONpeAeNieHUu Ha MecTe
otbopa mpoo.

JlomyckaeTcst xpaHeHue npo0 B TeueHue He Oojiee 1 CyTOK IpU yCIOBUU X KOHCEpBallUU
noakucienuem 1o pH menee 2 u oxnaxaeHuu a0 2-5°C nubo npu KOHCepBalMH J00aBlIeHUEM
2-4 MJT xjopodopma Ha 1 b | poObI u OXJIAXKICHUH hi (0]
2-5°C.

[Tpumeuanue. He nomyckaercst HCIOIb30BaTh AJIsl HOJKUCICHUS MPOO a30THYIO KUCIIOTY.

[Ipu otbope mpod TpyHTOBBIX M IMOBEPXHOCTHBIX BOJ Ha MecTe OTOOpa MPOBOIUTCS
bunsTpoBaHUE MPOO yepe3 MeMOpaHHbI GUIBTP ¢ pazMepoM mop 0,45 MKM U OXJIOKIECHUU 10
2-5°C. Cpoxk XpaHEHHUs TaKUX MPo0 — He Oojiee 2 CYTOK.

Buvinonnenue ananuza (cxema vlnonnenus onpeoenenus npeocmasiena Ha pucymke 20).

1. OnonocHuTte rpagyupoBaHHYIO MPOOHPKY HECKOJBKO pa3 aHAIM3UPYEMOW BOION WM
MOYBEHHOM BHITSDKKON. Hamedite B mpoOupky 6 M aHaIM3UpyeMol TpoOBI, MpHUOaBHTE
JTUCTUITUPOBAHHYIO BOAY 10 00béMa 11 M u nepemernaiire.

[Tpumeuanue. Jlas TOYHBIX aHAIM30B OOBEM MPOOBI OTMEPHTE C  TOMOIIBIO
IrpagyupOBaHHON MUIIETKU.

2. K conmepxumomy mpoOMpKH NHMETKON m00aBbTe 2,0 M CBEKEHPHUTOTOBICHHOTO
peakTHBa Ha HUTPAT-UOHBI, 3aKPOUTE MPOOUPKY MPOOKON M BCTPSXHUTE IJIS TEPEMEIIHBAHUS
pacTBopa.

3. [IpubaBbTe B nmpoOupKy okoiso 0,2 T mopoIIKa MHHKOBOTO BOCCTAHOBUTEIIS, HCIIONB3YSI
mmatenb (0,2 T mopolIka 3anojJHSIT nTpuMepHo 1/3 o0béma mmartens 0e3 ropku). 3aKponTe
npoOUpKy IPOOKOH U repeMeranTe.

4. OctaBbTe TPOOUPKY HA S MHUH. IS TOJHOTO TMPOTEKAHWs PEAKIMH, MEPUOIHMYCCKH
BCTPSXHUBAHUS COJCPKUMOE TPOOHPKH.

5. IlepeneiiTe pacTBOp U3 MPOOUPKHU B CKISHKY JJISI KOJIOPUMETPUPOBAHUS 10 METKH «10
MJT», CTapasiCh HE IOMYCTUTh MOMAJAHNS OCaJKa B CKIISTHKY.

6. [IpoBeauTe KoJOpUMeETpUpoBaHUE TIPoObl. [IpW BU3yaIbHO-KOJOPUMETPHUUECKOM
OTIpeNIeICHNH CKJIIHKY C MpOo0Oi momecTute Ha Oenoe mojie KOHTPOJBbHOM mikambl. OcBermas
CKJITHKY pacCesHHbIMH O€JbIM CBETOM JOCTAaTOYHOW HWHTEHCHUBHOCTH, HAONIONANTE OKpPACKY
pacTtBopa cBepxy BHH3. Ompenenurte Onmkaiiiiee Mo OKpacke IMOJIe KOHTPOJBHOM MIKabl U
COOTBETCTBYIOIIICE €My 3HAUCHHE KOHIIEHTpAIMK HUTPaT-HOHOB (C) B MI/JL.

2 M peakTHBa \ -
4 Ha HUTpaT-HaH

11 Mn 02r nopﬂu.ua "

BOCCTaHORMTENA =
l B s
6 Mn 5 MuH 10 mn I'__“/G

—p — .
5

4

Pucynoxk 20. Cxema BBINOJTHEHUS aHATU3a
Koumpons mounocmu ananuza
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KoHTponb TOYHOCTH aHanmu3a MOXKET OBbITh BBIMOJHEH MYyTEM aHaiu3a CTaHJApPTHOTO
pacTBOpa HUTpAT-HOHA MPU KOHIEHTPALMSAX, PABHBIX 3HAYCHHSIM, IPUBEACHHBIM JIJIsI 00pa3IoB
Ha KOHTPOJIbHOM IIKaJIE.

2. Tecr-kommaekT «HUTPUTBI»

[TAK mutpurtos (1o NO2") B Boje BOAoEMOB cocTaBisieT 3,3 Mr/i (uiu 1 MI/i1 HUTPUTHOTO
a30Ta), IUMUTUPYIOIINH TTOKa3aTeNb BPEAHOCTH — CAHUTAPHO-TOKCUKOJIOTHUECKUH.

Memoo onpedenenus

Meron onpesienieHnst HUTPUT-UOHA SIBJISIETCS BU3YalbHO-KOJIOPUMETPUIECKUM U TIPUTOICH
JUISl aHAJIN3a MMUTHEBOM, MPUPOJTHON W HOPMATUBHO-OUYHUIIIEHHON cTouHOHM Boabl (MBU-10-149-
10). Onpenenenne OCHOBaHO Ha PEAaKIMM HUTPUT-UOHA C PEAKTUBOM [ 'pricca (CMeChl0 BUHHOU U
cynb(paHUIOBOM KHCIOT, a Takxe o-HadpTtuwiamuna). [lpum >TOM TpPOTEKAIOT peakuu
MAa30TUPOBAHMS M Aa30COYETaHMs, B pE3yJNbTaTe KOTOPHIX O00pa3zyercss a30COeAHHEHUE,
uMeroliee po30Bo-(pHOIETOBYIO OKPACKY.

OxkparnieHHas mpoba KOJIOPUMETPHPYETCS BU3yadbHO IO IIBETOBOM KOHTPOJBHOM IIKale
1160 POTOMETPUUECKH.

Jnama3zoH  ompenensieMblX — KOHIIGHTpAIlMii ~ HUTPUT-WOHA:  TPU  BHU3YaJbHO-
KoJopuMeTpudeckoM ompeaeneann — oT 0,02 mo 2 mr/a; npu GOTOKOJIOPUMETPUUECKOM
onpeaenenuu (525 um) — ot 0,02 1o 0,6 mr/m.

O0BEM IPOOKI COCTaBISAET 5 MII, TPOIOJDKUTEILHOCTE aHanu3a — He Oosee 20 MuH.

Ilepeuensv ucnonbzyemoeo 060py0068aHuss, NPUHAONEHCHOCHEN, PACMBOPO8 U3 COCMAsa
mecm-KoMnieKma.

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

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

KoHnTposbHas 11BeToBas mkaina oopasmnos okpacku «Hurput-uon» (0; 0,02; 0,10; 0,50; 2,0
MT/).

[Tpu dhoToKOIOpHUMETPUUECKOM ONIpeneNieHNU: (POTOKOTOPUMETP C KtoBeTO 10 Mm.

Ombop npod

s orbopa mpo0d TpW ONpeneNeHUH HUTPUT-UOHOB HCIONB3YIOTCS OyThUIA W3
MOJIMMEPHOT0 MaTepuasa Win cTekia. [IpenoyTuTensHO BBIMOJIHEHUE ONpeAeNieHU Ha MecTe
otbopa mpoo.

JlomyckaeTcst xpaHeHue nmpod B TedeHue He Ooliee 1 CyTOK IpH yCIOBUM MX KOHCEpPBAIlUU
noakucienueM 1o pH menee 2 u oxnaxaenuun a0 2-5°C.

JlomyckaeTcsi Takke XpaHeHHE NpoO B TeUYeHHe He Ooliee 2 CYTOK MpPH YCIOBHH HX
KOHcepBanuu go0aBiieHneM 2-4 mut xsopodopma Ha 1 J1 BOABI M XpaHEHHUS B XOJIOIUIbHUKE (2-
5°0).

[Tpumeuanue. He gomyckaercst HCIOIb30BaHUE a30THOM KUCIOTHI I MOAKUCIEHUS TIPo0.

Buvinonnenue ananuza (cxema evinonnenus onpeoeneHus npedcmasiena Ha pucyuke 21).

1. OmoI0CHUTE KOJIOPUMETPUUECKYIO MPOOUPKY HECKOJIBKO pa3 aHAIM3UPYEMOH BOOM.
HaneiiTe B mpoOupKy mpoOy BOIBI 1O METKH «5 MID».

[Tpumeuanue. Jlns TOYHBIX aHAIM30B OOBEM MPOOBI OTMEPHTE C  TOMOIIbIO
IrpagyupOBaHHON IMUIIETKU.

2. Jlo6aBbTe B MpoOUPKY K MpoOE COAEPKUMOE OTHOU Karcyibl peakTuBa I pucca.

3. 3akpoiiTe mpoOUpKy MPOOKOW U MepeMeIIaiiTe pacTBOP B MPOOUPKE BCTPIXUBAHUEM JI0
pacTBOpPEHUS KPUCTAJIOB PEaKTHBA.

4. TIpoOupKy ¢ pacTBOpoM OcTaBbTe Ha 20 MUH. JI0 MTOJIHOTO 3aBEPILICHUS PEAKIIHH.

5. IlpoBeauTe KoJIOpUMETpUpoBaHUE TIPoObl. [Ipu BU3yaIbHO-KOJOPUMETPHUUECKOM
oTpesieIeHud MPOoOUpPKY MOMECTHTE Ha Oernoe mose KOHTPOJIbHOU ImiKaimbl. OcBemiasi mpoOupKy
paccestHHbIMU O€JIbIM CBETOM JOCTaTOYHOW HHTEHCHBHOCTH, HaOIOIaliTe OKpacky pacTBopa
ceepxy BHH3. Omnpenmenure Onvkaiiliee TO OKpacke ToJie KOHTPOJIBHOM IIKANbl U
COOTBETCTBYIOILIEE €My 3HaU€HUE KOHIICHTPAI[UH HUTPUT-UOHOB B MI/JL.
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6. Ilpu (poTOKOIOPUMETPUYECKOM OINPENEICHUN OKPALICHHYI0 Mpo0y IOMECTUTE B
ktoBety (10 MM) u onpenenure 3HaYCHHE €€ ONTHUYECKOW INIOTHOCTH Ha (POTOKOIOpUMETPE MpH
JUTMHE BOJIHBI 525 HM OTHOCHUTEIBHO XOJIOCTOM IPOOHI.

Jlanee, C UWCHOJB30BAHHMEM TPATYUPOBOYHOW  XapaKTEPUCTUKH, 3a071aroBpeMEHHO
MIOCTPOECHHOM, PACCYNTANTE MACCOBYIO KOHI[CHTPAIIMIO HUTPUT-HOHOB B MI'/JL.

20 MuH

a 5wmn ,ﬁ\ l

Pucynok 21. CxeMa BBINOJHEHUS aHAJIN3a

Koumponoe mounocmu ananuza

KoHTponbs TOYHOCTH TIpH ONpEIeICHHH HUTPUTOB MPOBOIAT MyTEM aHAIH3a CTAHIAPTHOTO
pacTBopa ¢ U3BECTHBIM cojiepkanneM HUTpuT-uoH (I'CO).

1. Tecr-cucrema «Hutpar-Tecm»

Tect-cuctema «Hutpar-recT» npuMeHsieTcsl IpU MPeIBaAPUTEIILHOM OLIEHOYHOM JKCIIpecc-
OTIpe/IeNIEHUH YPOBHSI KOHIIGHTPAIIMH HUTPATOB B PACTBOPE MOJICTHLHOTO 3aTrPSI3HEHUS.

Buvinonnenue ananuza (Cxema evinonneHus anaiuza npeocmasiena Ha pucynke 24)

1. OTpexxbTe HOXHUIIAMH OT WHIMKATOPHOW MOJIOCKH pabOYMii ydacTOK pa3MepoM He
MeHee 5%5 MM.

[Ipumedanue. BHUMaTenbHO M3y4UTE TMOPSAOK MPOBEACHHS TECTHUPOBAHMS Ha OOJIOKKE
TECT-CUCTEMBI.

2. He cHUMas MOTMMEPHOTO MOKPBITHS, 38)KMUTE KYCOYEK TOJTOCKH MHHIIETOM H OITyCTUTE
€ro B pacTBOP. Beiaepkute Kycouek moJIocku B pactBope 5-10 cexyH.

3. Uepe3 3 MUH. CPaBHHUTE OKPACKy KyCOUKa TOJOCKHU C OKPACKOW KOHTPOJILHOM IIKAJIbI
IIBETHBIX OOpAa3IOB Ha 3TUKETKE TEeCTa, BHIOpaB oOpasern, OMMKaWIui MO0 WHTEHCUBHOCTH U
XapaKTepy OKPacKH TE3UPYEMOTO Kycouka (TIpU MPOMEKYTOUHOM OKPACKEe — COOTBETCTBYIOIINN
MHTEpBall KOHUEHTpauui). Onpeaenure OpUEeHTUPOBOUHYIO BEIMUMHY KOHIICHTPALUU HUTPAT
HMOHOB B PacTBOpE.

KDH'I'p JIBHAM INIKAJIA

KommesTpams merper-ncwo, My (ur/xr) 0 | 50 | 2001000
Oxpacan paioscro yoacraa

Pucynok 24. CxeMa BBINOJHEHUS aHAJIN3a

2. Tecr-cucrema «Hurpur-recT»

Tect-cuctema «HUTpUT-TECT» MPUMEHSETCS TIPH MIPEABAPUTEIHHOM OLIEHOYHOM KCIIPeccC-
oTpezieNIieHUU YPOBHSI KOHLIEHTPAIlMU HUTPUTOB B pacTBOPE MOJIEILHOTO 3arpsi3HEHUSI.

Buinonnenue ananuza (Cxema @vinoninenus: anaiuza npedcmasiena Ha pucyuke 25)

1. OTpexpTe HOKHHMIIAMH OT WHIAMKATOPHOW ITOJIOCKH PabOuYMii ydacTOK pa3MepoM He
MeHee 5X5 MM.

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

2. He cHuMas moaMMepHOTO MOKPBITHS, 3aKMUTE KyCOYEK MOJOCKH MUHIIETOM U OITyCTUTE
€ro B pacTBOp. BeiaepxuTe Kycouek Monocku B pactBope 5-10 cexyH.

37



3. Uepe3 3 MHUH. CpaBHUTE OKPACKy KYCOYKa MOJIOCKU C OKPACKOW KOHTPOJIbHOM IIKaJIbI
[[BETHBIX OOpa3OB HAa ITUKETKE TecTa, BHIOpaB oOpasel, OMMKalIMi M0 MHTEHCHMBHOCTH H
XapakTepy OKpacKH Te3MPYeMOro Kycodka (TpH NPOMEXYTOUYHOH OKPAaCKe — COOTBETCTBYIOIINI
UHTEpBaJI KOHIEHTpauui). Onpenenure OpUEHTUPOBOYHYIO BEIMYMHY KOHIICHTPALMU HHUTPAT
MOHOB B pacTBOpE.

KonrpoasHan mxKkasia

Kommesrparmes. mwerpar-mamwos, arin (srir) 0 | 50 | 2001000

Pucynok 25. CxeMa BBINOJHEHUS aHAJIN3a

Conep:xkanue oTyera
Pacuem >¢ppexmusrnocmu ouucmru
Pacuet a¢dextuBHOCTH 0unicTkH (D0) mpousBoautcs mo popmyie (11):

C,—C,
30 = —*— X 100%, (11)
H

rae: Cy — KOHIIEHTpAUsl XUMUYECKOTO BEILIECTBA-3arPA3HUTENS B UCXOAHOM BOJE;

Ck — KOHIIEHTpAIUsI TOTO K€ BEIIECTBA B OYMIIIECHHOW BOJIE.

Ecniu 3aganme mnpeaycMmaTpuBaeT — YCTAHOBJIEHUWE  BIUSIHUS ~ CKOPOCTH  MOJA4YH
BOJIONIPOBOAHON BOABI Ha 3()(PEKTUBHOCTH OYHMCTKH, TO MPOBOAST OIBITHI MPH HECKOJbKHX
3HAYEHUAX CKOpOCTeHl (TpEX-ueThIp€X) M OILCHMBAIOT BIHUSHHE CKOPOCTH TOJAayd Ha
3 PEKTUBHOCTh OYUCTKH.

Jnist cpaBHUTENBbHOM OLEHKH 3(P(EKTUBHOCTH OYHCTKM M KadyecTBa IUTHEBOH BOJIBI
ucnoibp3ytorces Beauuunbl [1/IK B mutheBoii Boze.

KoHTposabHbIe BONpockl

1. Jlng xakux BUJOB CTOYHBIX BOJ PEKOMEHIYETCS NMPUMEHEHHE a/ICOPOIMOHHBIN METO

OYUCTKHU?

B ueM oTiimune xumMuyeckoi aacopOoruu ot Gpuzndeckoi?

Kakue ¢akTops! BIMAIOT Ha BETMYUHY ajcopoumn’?

Urto onpenenseTr TMHAMUYECKYIO eMKOCTh aicopOeHTa?

Yro Takoe ctaTuyeckas eMKOCTb afcopOeHTa’?

KaxoBo BiusiHuE TeMIiepaTypbl Ha BETMYUHY aacopOuun?

Kakue oTx0/1bI HCTIONB3YIOTCS I a1COPOIIMOHHON OYUCTKUA CTOYHBIX BOJ?
Uewm omnpenensieTcss KOHKpeTHast popmMa u30TepMbl aicopOrmu?

i A

Cnucok JuTeparypbl, peKOMEHyeMblii K HCI0JIb30BAHHUIO 110 TaHHOH TeMe
OcHoBHas1 JInTEepaTypa:

1. KopobxkuH, B. U. Dxonorus : [yueonuk] ans By3oB / B. . KopookuH, JI. B. Ilepenenbckuii. -
13-e 3. - PoctoB H/]] : @enukc, 2004. - 602 c. - (Beicmee o6pa3oBanue). - bubmmorp.: ¢. 602.
2. Opnos J.C. Dxonorust u oxpana 6uocdeps! Ipyu XUMUYECKOM 3arpsi3HeHUU: YueOHoe

nocobue st By308/ JI.LK.CanoBuukosa,.H.Jlo3anoBckas. - 2-e, nepepad. u gom. - M.:Beicu.
mkona,2002. - 334 c.: ui. - 320-322
JlonoJHUTEIbHAS JIUTEPATYpA:
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1 CrenanoBckux, A. C. O6mias sxosorus : yueOHuk 115 By30B / A. C. CremaHoBckux. — M. :
IOHUTU-OAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bparuukoga, U. I'. ®u3nuko-xuMudecKre OCHOBBI MH)KEHEPHOU 2KOJIOTHH :ydeOHOe mocooue /
. T'. BpatuukoBa. — M. : Poccuiickuii yauBepcuteT 1pyx0b1 HapooB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eaguHOE OKHO OCTyIa K 00pa3oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTckas OuOINOTEKA OHIANH.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBIN KaTAJIOT aCCOIMAIINH YJIEKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHnit u opranunzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTKpbITOE 0Opa3zoBaHue

6 http://ecograde.bio.msu.ru — Madopmanmonnas cucrema «DyHIaMeHTaIbHbBIE TPOOJIEMBI
OLICHKH COCTOSIHHSI 9KOCUCTEM M DKOJIOTUYECKOTO HOPMUPOBAHUS
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MuHICTEpCTBO HayKu U BbIcIIero oOpa3oBanus Poccuiickoit deaepanuu
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICILIEr0 0Opa30BaHMs

«CEBEPO-KABKA3CKUI1 ®EJIEPAJIBHBIN YHUBEPCUTET»
HeBunHOMBICCKHI TexHONMOTHYeCKUN HHCTUTYT ((punuan) CKOY

METOAUHYECKHUE YKA3AHUA

0 BBITIOJIHEHUIO MPAKTUYECKUX padoT
MO TUCIUIUIAHE « DKOJIOTHSDY
IUIA CTYJIEHTOB 3a04HOM (pOpMBI OOyUeHUs
HaIpaBJIEHUS OTOTOBKU
15.03.02 TexHonornyeckue MaluHbl 1 000py0BaHNE

HeBunaoMmEBIcCcK 2020



Meroandeckue ykazaHus pa3pabOTaHbl B COOTBETCTBHHM C TPEOOBaAHUSMU
®I'OC BO wu paboueil mnporpaMMmbl JUCHHUIUIMHBI «IJKOJIOTHS». YKa3aHHS
OpeAHa3HA4YeHbl ISl CTYAEHTOB 3a04YHOM dbopmbl  O0yueHHUsT HampaBICHUS
noarotoBku 15.03.02 TexHosornueckue MaIiuHbl U 000PYI0BaHHUE.

ConepxaT OCHOBHBIE pa3fenibl M3Yy4aeMOro TEOPETUYECKOro MaTepuala,
MEepPeYeHh BOMPOCOB HEOOXOMWMBIX IS TpOpabOTKH, a TakKe CIHCOK
PEKOMEHYEMOU JINTEPATYPHI.

Cocmasumenu T.C. Yepeonuuenko, KaHo.Xum.HayK
K.C. Cuinko, accucmenm.
Ome. pedakxmop A.JIL IIpockypHuH, KaHO.XUM.HAYK, OOYEHM.



Conep:xkanue
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Tema 1. OCHOBDBI OOLLEM JKOJOTUM............coeecureeeeeireeeeeeiteeeeeaitaeeeeaisseeesaasseeesassesesassesesassseesasseeesansseeesanssesannn 5

Tema 2. OCHOBbI MPUKNAAHOM JKOJIOTUM..........oeeeiureeeeiiieeeeeitieeeeaitteeessssaeeesssaeeeasssaeesassseessassseessesseesssnssens 16



BBenenue

Pemenne skonoruueckux npoOieM B COBPEMEHHOM MHUpPE HEBO3MOXHO 0€3 MOHHMaHMS
OOBEKTUBHBIX 3aKOHOB pa3BUTUS NPUPOABI M OO0IIEeCTBA. «IJKOJOTHA» HM3ydyaeT 3TH 3aKOHBHI,
KOTOpBIE JJAIOT KJIIOY K YIPABICHUIO B 001aCTH OXpaHbl OKPYXKaro 1IEH Cpebl.

®opMUpOBaHUE IKOIOTHYECKOIO MUPOBO33PEHUS U CIIOCOOHOCTh aHAIM3UPOBATh MOCIEACTBHS
AHTPOIIOTEHHON JI€ATENBHOCTH NOMOTAalT PALMOHAIBHO HMCIOJIB30BaTh IMPHUPOAHBIE PECYPCH U
pa3pabarbIBaTh MEPONPHUATHS 10 OXPaHe IPUPOIBI U SIKOJIOTHUECKOH 0€30MacHOCTH.

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

Mertoanyeckue yKka3aHusi COCTaBIEHbl HA COBPEMEHHOM HAay4yHOM YPOBHE M PAacCUMTaHbI Ha
CTY/EHTOB, 110 HanpasieHuto 15.03.02 TexHomgornueckne MalvHbel 1 000pYyAOBaHUE.

[TocnenoBarenbHOCTh TEM COOTBETCTBYET JIOTMUECKOM CTPYKType €€ IPOXOKICHHUS.
IIpennaraeMbple METOOMYECKHE YKa3aHHUA COJEp)KAaT MaTepual, KOTOPbIM pEKOMEHIyeTcs
MCIOJIb30BATh CTYIEHTaM IIPH MOJATOTOBKE K MPAKTUYECKUM 3aHATHSM.

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



TEMA 1. OCHOBBI OBIIEN DKOJIOTUH
IIpakTHyeckoe 3ansitue 1. Iko0orus kKak Hayka. @aKkTopsbl cpeAbl U
IKOJIOT S MOILYJISIIAN
Leapb 3ansaTHsA: PaccMOTpeTh HKOJIOTHUIO KaK HAayKy, LEJNb U 33Ja4d, OOBEKT
u3ydyeHus. PaccMOTpeTb BHIbI JKOJIOIMYECKMX (AKTOPOB M HX BO3JEHCTBUE HA
KUBOU OPTaHU3M.

3HaHUA U yMeHMsl, IpuodpeTaeMble CTYACHTOM B pe3yJibTaTe OCBOCHUS
TeMbI

3HaTh OCHOBBI CAMOOPTaHU3AIMHN U CaMOOOPa30BaAHNUS;

YMeTh CcaMOCTOSITENTbHO CTPOUTH TpoIlecC OBJIaaeHus HHpopMaIueil,
OTOOpaHHOW W  CTPYKTYpPUPOBAaHHOM JJis  BBIINOJHEHUS Mpo¢decCHOHaIbHON
NEATEIIbHOCTH;

HaumenoBanune (GpopMHupyeMbIXx KOMITETCHITUN
Kon DopMyIHpPOBKa

OK-7 CIIOCOOHOCTBIO K CAMOOPTaHU3aLUH U CaMOOOPa30BaHUIO

CoBpeMeHHas JKOJIOTHYECKasi OOCTaHOBKAa TaKOBa, 4YTO IEpel BCEMH KTO
OCYIICCTBJISICT HAYYHO — TEXHHUYECKUU MPOTrpecc M HCIOJIb3YET €ro JOCTHIKCHHS,
BCTajJO0 HEOTJIOXKHOE OOBEKTUBHOE TPEOOBAHME: CTPOrO YYUTHIBATh PAHUMOCTH
MPUPOJLI, HE JIOMYCKATh TPEBBIMICHUS IPEACIOB BO3MOXHOCTH BOCCTaHOBJICHHSI
MIPUPOJHBIX TIPOIECCOB, BCECTOPOHHE W TIyO)Ke H3y4yaTh W 3HATHh CJIOXKHEIC,
TUATICKTUYCCKH B3aMMOCBSI3aHHBIC TIPUPOIHBIC SBICHHS, HE 00OCTPSITh HETaTUBHBIC
MPOTUBOPEYHMSI C E€CTECTBCHHBIMU 3aKOHOMEPHOCTSMHU, YTOOBI HE BHI3BAThH
HEOOpaTUMBIX TIPOIIECCOB B OKPYXKAIOIMIEH Cpene, HWMEHHO I03TOMY BechMa
aKTyaJbHa.

Teopernueckast 4acTb

DKOJIOTUsl — HayKa, U3ydarollas B3auMOOTHOIIEHUSI OPraHU3MOB MEXIy COOOM
U C OKpYXarwlled MX MPUPOJHOU CpPEIOM, a TAKKE CTPYKTYPY M OPraHHU3ALUIO
OMOJOTMYECKUX CUCTEM Pa3IMYHOTO YPOBHS (MOMYJISILIMH, OMOLEHO3bI, SKOCHCTEMBI).

OCHOBHOI 1Ie/IbI0 AKOJIOTMM KaK HayKd SBISIETCS 0o0ecreueHrue COXpaHEHUs
BUJIOBOT'O pazHooOpasusi B Ouocdepe.

3agauu, CTOSIIIUE TEPE SKOJIOTUEN, BIIIOTCS dTalaMU JOCTHKEHUSI OCHOBHOM
uenu. Takum o0pa3oM, OCHOBHBIMU 3a/1a4aMU SKOJIOTUU SIBIISIIOTCSL:

1. PanoHanpHOE HCHOJIB30BAHKE IPUPOIHBIX PECYPCOB.

[IpuponHeie pecypcbl — 3TO SBIEHUS W NPEIMETHl OKPYXKAIOLIEH Cpensbl,

KOTOPBIE YEJIOBEK HCIIOIb3YET B CBOUX LIEIISX.



B Hactosiee BpeMs CyHIECTBYEeT OOJBIIOE KOJUYECTBO KiaccupUKaui
OPUPOJIHBIX pecypcoB. B 3aBHCUMOCTHM OT TEXHHYECKOTO W TEXHOJOTHYECKOTO
COBEpIICHCTBA MPOLIECCOB HU3BJICUEHUS U TepepaboTKU MPUPOJHBIX PECYPCOB,
HSKOHOMUYECKON pPEHTAa0eNbHOCTH, a TakXKe C YYeTOM CBeACHUH 00 oObemax
IPUPOAHOTO ChIPhS BBIACISIOT JIBE KATErOPUHU MPUPOJIHO-PECYPCHBIX 3aM1ACOB:

* JoCTymnHble (pealibHbleé WJIM JIOKa3aHHBIE) 3amachl — 00bEMBbI MPUPOJAHOIO
pecypca, OOHapyKEHHbIE COBPEMEHHBIMH METOJAMHU pPa3BEAKH, IKOHOMHUYECKHU
peHTabeNbHbIE 111 OCBOCHUS U TEXHUUECKH JIOCTYIHbIE;

* TMOTEHUUaJdbHBbIE (00IIKME) pecypchl — pEecypchbl, MOMUMO JOCTYIHBIX,
YCTaHOBJICHHbIE HAa OCHOBE TEOPETUYECKUX pacyeToB, BKIIOYas Te, KOTOpHIE B
HACTOAILEE BpeMS HEIb3d OCBOUTh [0 SKOHOMHYECKUM WM TEXHUYECKUM
COO0OpaxKeHHsIM (HarpuMep, 3arachl IPECHOM BOJIbI B JIETHUKAX, 3aJI€KU Oyporo yriis
Ha Ooibpimux TIyOuHax). IloaTomMy mMoOTEHIMAIBHBIE PECypChl €IIe€ Ha3bIBAIOT
«pecypcaMu OyayIIero.

Knaccugurayusa no euoam xo3siicmeenHo2o ucnonib3068aHus.

— pecypchl  CelIbCKOXO3IMCTBEHHOTO TMPOM3BOJCTBA — BKIIOYAIOT B ce0s
’KUBOTHBIE, 3eMeJIbHbIE, BOJAHbBIE, PACTUTEIBHBIE U YHEPTETUUECKUE PECYPCHI;

— pecypchbl IPOMBIIUIEHHOTO MPOM3BOACTBA — BKJIIOYAIOT B ce0sl BCE BUJBI
CBIPbs, UCTIOJIB3YEMOTO MPOMBIIUIEHHOCTBIO: dHEpreTUYeckrue (roproyue moJie3HbIe
UCKOIAaeMble, SAEpHAs DHEpPrusi, THAPOIHEPropecypchbl) U HEIHEPreTUUYECKUE
(pecypchl METaLTypriuu, XUMUHU U He(YTEXUMHH, JI€CONepepaboTKU U T. II.).

Knaccugurayus no npoucxoarcoenuio:

— MHUHEPAJIbHBIE;

— KJIMMaTUYECKHE;

— BOJIHBIE;

— 3€MEJIbHBIE;

— IOYBEHHBIE;

— Owuosiorndyeckue (pacTUTENIbHBIC U )KUBOTHBIE).

Knaccugpuxayusa no npusnaxy ucuepnaemocmu:

— ucuepnaemvle — PECYpChI, 3amachl KOTOPBIX orpaHuyeHbl. OHH, B CBOIO
ouepeib, MOAPA3ACIEIAIOTCS Ha JIBE TPYIIIbI:

a) McuepnaeMble HEBO30OHOBUMBIE — PECYPChl, BOCCTAHOBJIIEHHE KOTOPHIX HE
MIPOUCXOJUT BOBCE WM CKOPOCTh BOCCTAHOBJICHHUS, KOTOPBIX OYEHb Maja II0
CPaBHEHHUIO CO CKOPOCTHIO X MOTPEOICHHUS.

0) ucyepriaeMble BO300OHOBHMBIE —  PECYpChl, CKOPOCTb BOCCTaHOBJICHUS
KOTOPBIX COM3MEpPHMA CO CKOPOCTHIO UX MOTPEOICHUS.

— Heucuepnaemvle — 3TO PECYPCHI, 3aMacChl KOTOPBIX MOKHO YCJIOBHO CUHUTATh
HEOTPaHUYEHHBIMH.



2. BocrpousBoIcTBO MPUPOAHBIX PECYPCOB B €CTECTBEHHBIX YCIOBHUSX.

3. Ilonnepxanue KauecTBa OKPYKaIOIIEH Cpeibl.

JlanHast 3ajada cCBsi3aHAa C TEM, YTO AaHTPOINOIE€HHOE BO3JEHCTBHE Ha
OKPYXKAIOIIYI0 Cpeay JOCTUTIIO TJIOOAIBHBIX MacimTaboB. Jlms mommepikanus ee
KayecTBa Ha HEOOXOJMMOM JJisi CYIIECTBOBAHMS YEJIOBEUECTBA YPOBHE HEOOXOIUM
Hay4HbIH NoAX0J. MIMEHHO MOo3TOMY BeleTCs MOMCK albTEPHATUBHBIX UCTOYHUKOB
SHEPTUHU.

DKOJIOTHYECKUI (PaKTOp — OTACIbHBIE CBOMCTBA WJIM DJIEMEHTBI OKPYKAIOIIEH
Cpelbl, OKa3bIBAIOIINN MPSMOE WM KOCBEHHOE BO3JICHCTBHE HA KUBHIC OPTaHU3MBI,
Wi J1000€ YCIIOBHE, HAa KOTOpPOE OpraHU3M OTBEYAEeT MPUCIIOCOOUTEIIbHBIMU
PEaKIUSIMH.

MHuoroobpasue HKOJIOTHYeCKUX (HAKTOPOB TMOAPA3ACISIIOT Ha JIBE OOJBIINE
rpynnbl: aOUOTUYECKHE U OMOTUYECKHE.

AOGuoTtndeckue (PakTopbl — 3TO COBOKYMHOCTh CBOWCTB HEXKHUBOW MPUPOJIHI,
MPSIMO WJIM KOCBEHHO BIUSIOIINE HA KUBBIC OPraHU3MBI.

buotndeckne ¢akTopel — 3TO TPSIMOE WM OINOCPEIOBAHHOE BIUSHUE
KU3HEICATSILHOCTH OJTHUX JKUBBIX CYIIECTB HA JIPYTHE.

OCHOBHBIMH a0MOTHYECKHMH DKOJOTHYCCKUMHU (aKTOpaMu SBISIOTCS: 1.
Knumatndeckne (akTopbl: CONHEYHBIN CBET, TEMIIEpaTypa; BIAXXHOCTh; BETEP;
napienre atMmochepsl; 2. Onaduueckue (daktopbl (pakTopel MOUBBI); 3.
Oporpaduueckue (reorpaduueckue) (bakTopsl; 4. I'uaporpaduueckue
(rumponoruueckue) paxktopsl; 5. [luporennsie GakTOpPHI.

Muoroo0Opa3ue OTHOIIEHUI MeXAy OpraHu3MaMyd MOXHO pa3leluTh Ha JiBa

OCHOBHBIX TUIIA: AHTAarOHUCTUYECKHE u HEAHTAarOHUCTUYECKHE. 1.
AHTaroHucTH4eckue (aHTUOMO3): XMIIHUYECTBO, Mapa3uTU3M, KOHKYpPEHIUA. 2.
HeaHTaronuctudeckue: HEUTpanm3M; CHMOMO3; MYTyajdu3M; IPOTOKOOTICPAIINS;
KOMMEHCAJIA3M.

Juana3on m000ro sKojorudyeckoro (akropa, Haubosee OJaronpusiTHBIN s
KU3HEICATEIbHOCTH, HA3BIBACTCS 2Koa02uyeckum onmumymom. KpailtHue ydacTku
KPUBOMW, BBIPAKAIOIINE COCTOSHUE YTHETEHWS TPH HEJAOCTATKE WA H30BITKE
dakTopa, Ha3BIBAIOTCSA  IKOJOSUUECKUM  NECCUMYMOM. MakcumanbHoe U
MUHHUMAJIbHOE 3HaueHue (akTopa, MpU KOTOPOM HACTyIaeT TUOeNlb OpraHus3Mma,
HA3bIBACTCS 9KOI02UHECKUM MAKCUMYMOM U IKOJI02ULECKUM MUHUMYMOM.

CrnocoOHOCTh ~ OpraHM3MOB  aJaNTUPOBaThCA  (MpUCHOCAOIUBATHCS) K
pPa3HOOOpa3HBIM  YCIOBUSIM  OKpYXKalolIeld Cpenbl Ha3bIBACTCA 9KOI02UUECKOLL
NAACMUYHOCMBIO (8AJIEHMHOCNBIO).

B 1840 r. nemenkuit xumuk HOctyc JIubux BnepBbie cHOpMyIHpPOBaT 3aKOH
JUMUTHUPYIOIIETO (akTopa, cO Cileayromeil (opMyaupOBKOW: POCT U Pa3BUTHUS
JKUBBIX OpPraHU3MOB 3aBUCAT OT (PAKTOPOB, 3HAYCHHE KOTOPBHIX MPUOIIKACTCS K
HKOJOTHIECKOMY MUHUMYMY.

B 1913 r. lendopa chopmynupoBan «3akoH ToJepaHTHOCTH». OH TJIACHUT:
«JIlumutupyromum  GakTopoM, OTPAHWUYMBAIOIIUM POCT W PA3BUTHE OpraHU3Ma,
MOKET ObITh, KAK MUHIMYM, TaK I MAKCUMYM 3KOJIOTHYECKOTO BO3CHCTBUY.



Bun — sneMeHTapHasi CTpyKTypHas €AMHMIIA B CHCTEME >KUBBIX OPTaHU3MOB,
npeacTaBistonias co0oil  COBOKYMHOCTh 0COO€H, 00iagaronmx CXOJICTBOM
Mop(doornueckux, GU3NOIOTHYECKUX U OMOXMMHYECKUX OCOOCHHOCTEH, CBOOOHO
CKPEILMBAIOIIMXCS W JAIOUMX IUIOJOBUTOE TMOTOMCTBO, MPHUCIOCOOJICHHBIX K
OTpe/IeNICHHbIM 3KOJOru4eckuM ¢akrtopaM. Kaxxaplii BUA 3aHUMaeT B MPHUPOJE
ONPEIEICHHYIO TEPPUTOPHUIO — apeall.

Kaxx11p1il BUA OTJIMYAIOTCS IPYT OT Apyra ONpEeAEeICHHBIMUA PU3HAKaMH, CPEan
KOTOPBIX pa3Iu4aoT MOp(OJIOrHYecKuil (CXOJACTBO BHYTPEHHETO M BHEIIHETO
CTPOEHHUA), TEHETUYECKHUM (OmpeneneHHbI Habop XpoMOcOoM), (U3UOJIOTHUYECKHM
(CXOACTBO TPOLIECCOB  KU3HEAEATENBHOCTH), reorpaduyeckuil (onpeaeneHHas
TeppuTopus (apeasl), 3aHMMaeMbId BHUJIOM) M DKOJOTHYECKUH (COBOKYIHOCTH
(akTOpOB BHEIIHEHN Cpe/ibl, B KOTOPOU CYIIECTBYET BUI).

[Tonynsauust — 3TO COBOKYMHOCTh OCOOEH OJHOTO BHJA, HAXOASIIMXCA BO
B3aMMOJICUCTBUN MEXAYy COOOM U JUIMTEIbHOE BpeMsl 3aHUMAIOIIUX OOIIYIO
TEPPUTOPHIO. OCHOBHBIMM ~ XapaKTEPUCTUKAMHU HOMYJIALMA  SIBJISIFOTCSI:
MIPOCTPAHCTBEHHBIE (CTATHUECKHE) U BPEMEHHbIE (IMHAMHYECKHE).

Bonpocs! u 3a1anus:
ba3oBeIi1 ypOBEHD

1. Yro Takoe skosiorusa? KTo BBe B HAYKY TEPMUH «3KOJIOTHS»?

2. OCHOBBI CAaMOOpraHU3aluy U CaMOOOPa30BaHNUS;

3. ChopmynupyiTe 1ieib U OCHOBHBIE 337]a4l COBPEMEHHOM 3KOJIOTHH.

4. IlpuBenure KiaccuPUKALKIO MPUPOIHBIX PECYPCOB.

5. Kakue cyniecTByrOT aJbTepHATUBHBIE HCTOYHUKH 3HEPTUN?

6. HazoBuTe 0OBEKTHI SKOJIOTHH.

7. CoBpeMeHHasi IKOJIOTHsI KaK pa3BETBIICHHAsI cUCTeMy HayK. OXapakTepuzynte

KaXXIyI0 OTpPacilb S3KOJIOTUH.

8. OnumuTe KaxxJblii ypOBEHb OpTraHU3alluN KU3HU.

9. Kakue cyiiecTByIOT METO/Ibl SKOJIOTHH?

10. Maremarnuyeckoe  MOJEIMPOBAHME  KAK  OCHOBA  COBPEMEHHOIO

HKOJIOTUYECKOTO IPOrHO3UPOBAHUS.

11.  Yro Takoe cpena oOUTaHUs, U KaKUE CPEJibl 3aCETIECHBl OpraHu3Mamu?

12.  Kakas o01acTh 3KOJOTUU U3YyYaeT FKOJOTHYecKrue (GaKTOphbl U UX BIUSHUE
Ha KUBBIE OPTaHU3MBI?

13.  Yto Ha3bIBaeTCs HIKOJOTHUECKUM (PaKTOpom?

14.  Yrto Takoe 3K0N0ruYecKas agantanus?

15.  Kakue hakTopsl cpeaibl OTHOCAT K AOMOTUYECKUM U OMOTUYECKUM?

16.  IlpuBenute CyiecTBYIOIME KIacCU(PHUKAIIMN IKOJTOTHIECKUX (PaKTOPOB.

17.  OxapaxTepu3yiTe OCHOBHbIE A0MOTUYECKHE IKOJIOTHUECKHE (PAKTOPBHI.

18.  IlpuBenute kinaccuduxanuu OMOTUYECKUX (HaKTOPOB.

19. UYro Takoe »HKOJOTHMYECKHHA ONTUMYM H SKOJOTHYECKHN TMECCUMYM,
AKOJIOTHYECKU MAaKCUMYM, SKOJIOTUYECKUIT MUHUMYM?

20. UM3oOpasutre KpuBYIO 3aBUCHUMOCTU >KU3HEACATEIHHOCTU OpPraHu3Ma OT
KOJIMYECTBEHHOTO 3HAYEHUS IKOJIOTMYECKOro (haKkTopa.



21.  Yrto Takoe 3KoJoruyeckas MIacCTUYHOCTb (BaJEHTHOCTB).

22.  Kakue TuIbl Opranu3MoB pa3invaroT MO MIaCTUYHOCTH?

23.  H3o00pa3urte cXeMaTUYHO BHIHOCIMBOCTh OPIaHU3MOB.

24, Kak d¢opmymupyercss 3akoH MuHHUMyMa? Kakue CymecTByrOT K HeMmy
YTOYHEHUSA?

25. CdopmynupyiTe 3aKoH  ToJepaHTHOCTH. Krto  ycraHoBwi 3Ty
3aKOHOMEPHOCTH?

26.  Yro Takoe BUa?

27.  JlailTe onpenesieHuE MOIMYJISUUN U €€ XapaKTEPUCTHUK.

IToBBIIIEHHBIN YPOBEHD
1. XapakTepucTuka SK0JIOrHUecKOoi 00CTaHOBKH B CTaBpOIIOJIBCKOM Kpae.
2. CocraBuTe cxeMy Kiaccu(UKay MPUPOAHBIX PECYPCOB € XapaKTEPUCTUKON
KaXX0r0 KOMIIOHEHTA.

3. CocTaBuTh OJIOK-CXEMY, OTPAKAIOIIYIO KIACCUPUKAIMIO HKOJIOTHYECKUX
(hakTOpoB.
4. Dxonoruyeckas Hua opranu3Ma. [IpaBuna 3K0JIOrHYECKON HUIIIN.

Cnucok JuTeparypbl, peKOMEHyeMblii K HCII0JIb30BAHMIO 110 TIaHHOI TeMe
OcHoBHasi IMTEpaTypa:

1. KopobOxuH, B. U. Dxonorus : [yueOnuk] ans By3oB / B. . KopookuH, JI. B. Ilepenenbckuii. -
13-e u3n. - PocroB /]| : ®enukc, 2004. - 602 c. - (Beiciiee o6pa3zoBanue). - bubnuorp.: c. 602.
2. Opnos J.C. Dxonorus 1 oxpana 6uocdepsl Ipyu XUMUUIECKOM 3arpsi3HeHUU: YuebHoe mocodue

s By30B/ JI.LK.CagoBaukoBa,1.H.JlozanoBckas. - 2-e, mepepad. u gom. - M.:Beicmr. mkomna,2002. -
334 c.: mn. - 320-322
JlonoHUTeILHAS JJUTEpaTypa:

1 CrenanoBckux, A. C. O6mias sxosorus : yueOHuk st By30B / A. C. CtenaHoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nko-xuMuyeckre OCHOBBI HHXCHEPHOH AKOJIOTHH :yuyeOHoe rocodue / U.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT Apy>k06I HapoaoB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — enuHOE OKHO JAOCTyMa K 00pa3oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuTerckas 6MOINOTEKA OHIANH.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBINA KaTAJIOT aCCOIUALINH dJIEKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBenieHuit u opranuzaruit CKOO

4 http://www.iprbookshop.ru — 3BC.

5 https://openedu.ru — OTkpBITOEC 00pa3OBaHUE

6 http://ecograde.bio.msu.ru — Madopmannonnas cucrema «DyH1aMeHTaIbHBIE TPOOJIEMBI
OLICHKH COCTOSIHHSI 9KOCUCTEM M DKOJIOTUYECKOTO HOPMUPOBAHUS»

IIpakTuyeckoe 3ansATHE 2. IKOJOTUs COOOIIECTB. JKOJOTHUECKAS CUCTEMA


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

Hean 3anaTus: VM3yunts moHaTHe OMOIIEHO3 U €TO CTPYKTYPY.

3HaHus U yMeHHs, NIpuodpeTaemMble CTYAEHTOM B pe3yJibTaTe 0CBOCHHSA
TeMBI

3HaTh OCHOBBI CAMOOPIaHU3aIMU U CaMOOOPa30BaAHNUS;

YMeTp CcaMOCTOSITENIBHO CTPOUTH TpOIECC OBJIaJeHUs HHpopManueil,
OTOOpaHHOW U  CTPYKTYpPUPOBaHHOW JUId  BBINOJHEHUS IPO(EeCcCHOHATBHOU
NEATEIIHOCTH;

HaumenoBanue (opMupyeMbIX KOMIIETEHITHIA
Kon DopMyIHpOBKa

OK-7 CIIOCOOHOCTBIO K CAMOOPTaHU3aLUH U CaMOOOPa30BaHUIO

O6OCTpCHI/IC AKOJIOTUYECKUX OTHOLICHUU IMpupoabl " 06HI€CTBa, OCO3HaHUucC
HCO6XOI[I/IMOCTI/I HUX I'apMOHH3alIUN B ,Z[OJIFOCpO‘IHOfI INEPCIICKTUBE HOCAT HC TOJIBKO
TI100aJIbHBIN XapaKTep, HO H IPOABIIAIOTCA B JIOKAJIbHBIX OJSKOCOHMOCHCTEMAX,
HMCHHO IIO3TOMY AaHHAasgd TEMa aKTyaJbHa.

Teoperuyeckasi 4acThb

buoyenos (ot rp. bios — xu3Hb, koinos — 00IIMI1) — COBOKYITHOCTh JKHUBBIX
OpraHU3MOB, OOUTAIOIIMX HA JAHHOW TEPPUTOPUU M TECHO CBSI3aHHBIX MEXKIY COOOM
NUIIEBBIMU  CBA3SIMU. TeppuUTOpUs C TPUMEPHO OAMHAKOBBIMU  YCIIOBUSIMH,
3acelIeHHAasi TeM WJIU UHBIM CO00IIecTBOM (OMOIIEHO30M), HA3bIBACTCS OLOMONOM.

buoneHo3 ycioBHO MOApa3zNeNSAOT Ha:  (PUTOIEHO3 — COBOKYIHOCTH
MPEJCTABUTENECH PAaCTUTENIBHOTO MHUPA; 300II€HO3 — COBOKYMHOCTh MpeIcTaBUTENEH
KUBOTHOTO MHUPA; MUKPOOHOIIEHO3 — COBOKYITHOCTH MUKPOOPTaHNU3MOB.

XuBble OpraHuU3MBbI, CIIOCOOHBIE CHHTE3WPOBATh OPTraHUYECKOE BEIIECTBO W3
HEOPraHMYECKOr0 C  KCIOJIb30BAHHUEM  COJIHEYHOM  SHEPrud  Ha3bIBAIOTCS
npooyyenmamu. Ilpouecc npeoOpazoBaHUs HEPTUU COJHEUHBIX Jy4eil B SHEPrHUIO
XUMUYECKUX CBA3EH OPTraHMYECKUX COCAMHEHUM, Ha3bIBACTCS homocunmes.

[ToTpebuTeneit IIEPBUYHOTO OpPraHu4eCcKoro BEILIECTBA Ha3bIBAIOT
KOHCyMeHTaMUu. KOHCYMEHTBHI SBISAIOTCA TeTepOoTpO(PHBIMU OpraHu3MaMH, T.€.
OpraHu3MaMH, KOTOpPbI€ HYXKJAIOTCSA B TOTOBBIX OPraHMYECKUX BEIIECTBaX.
PenylieHThl — OpraHu3Msbl, pa3pyliamiue OpraHnueckoe BeleCcTBO, MEPEBOJIsSl €r0 B
MUHEpaJIbHOE COCTOSTHUE.

Ilenp mocienoBaTenbHON NEPEAAYM BELIECTBA U 3aKJIFOYEHHOU B HEU COJTHEYHOU
SHEPTUU OT OJHUX OPraHu3MOB K ApyruM (oT aBTOTpodOB K rereporpodam),
IPOUCXOJAIIECH B pe3ysbTaTe IMOENAaHHUsI OJHUX OPraHU3MOB JPYTHMMHU HA3bIBACTCS
mpoguuecKkou unu nUMamenbHou Yenwvio.

COBOKYITHOCTh OPTaHM3MOB, OOBEAMHEHHBIX OJHUM THUIIOM TUTaHUS W
3aHUMAIOIIUX OIPEACIEHHOE 3BE€HO B MUIIIEBOM 1IETIH, HOCUT Ha3BaHUE mpoghuuecKutll
VpOGeHb.



OO6muMU  3BeHBAMH TpodUUYECKHE IeNu OOBEAUHSIOTCS B 0ojiee CIOXKHBIC
oOpazoBanusi — Tpodudeckue cetu. [luwesas cemv — ITO CIOXKHAST CETh MUIIEBHIX
B3aMMOOTHONIIEHUM, BKIIOYAIOIIAs PA3BETBICHHBIE LIENU MUTAHUSL.

Irocucmema — 3T0 COBOKYIMHOCTH KMBBIX OPIraHU3MOB TECHO CBA3aHHBIX
MEXIy COOOM 1 OKPY’KAIOIIEeH UX HE )KMBOU MPUPOJI0H OOMEHOB BEIIECTBOM U
sHeprueil. JIltobas s3xocucTeMa COCTOUT U3 ABYX KOMIIOHEHTOB: OMOTHYECKAas WU
OMOIIEHO3 U a0MOTHYECKasT WJIH SKOTOII.

Bonpocel u 3a1anus
ba3oBeIi1 ypoBeHb

1. UYto takoe 6morieHo3? KTo BBen B HAyKy TEPMUH «OHOIIEHO3»?

2. Kakas o0OsacTh 5KOJIOTMM H3y4YaeT OpraHu3aluio U (YyHKIMOHUPOBAHHE
OHMOIIEHO30B?

Yro Takoe 6uoron?

[TpuBenuTe KnaccupuKaIuo OUOIIEHO30B.

Yro Takoe cTpykTypa 6uoreHo3a?

Yro Takoe BUIOBas CTPYKTypa O6uorieno3a? OxapakTepusyinTe ee.

UYrto Takoe mpocTpaHCTBEHHAs CTPYKTypa Oouotieno3a? OxapakTepusyiTe ee.

Uto Takoe skosiorndeckas Huma? KTo BBeNl B HayKy TEPMHUH «3KOJOTHYECKast
HULIA»?

9. UeMm oTAMYAIOTCS MOHSITHS «IKOJOTUYECKASI HUILIA» U «MECTOOOUTAHUE»?

10. Kto chopmynupoBan 3akoH KOHKYpeHTHOTo wuckitoueHusi? KakoBa ero
dhopmynupoBka?

11. Yto Takoe skojoruueckas aupepcudukans?

12. TlpuBeauTe pa3HOBUAHOCTH YKOJIOTUYECKUX HUIIL.

13. Kakne oprann3msl Ha3bIBAKOTCS MTPOyLIEHTAMU ?

14. Kakne opraHu3Mbl Ha3bIBAKOTCS KOHCYMEHTaMU ?

15. Kakue opranu3Mbl Ha3bIBAIOTCS peayLIEHTaMu?

16. Uro takoe dotocunte3? IlpuBenure ypaBHeHHE peakiuu GortocuHTe3a. KTo u3
YKUBBIX OPTaHU3MOB CIIOCOOEH K (DOTOCHHTE3Y?

17. Kakue opraHu3Mbl Ha3bIBAIOTCS TeTepoTpodhaMu?

18. Kakue opranu3mMbl Ha3pIBarOTCS aBTOTpodamu?

19. Yto Ttakoe nuiiesas 1enab? Kakue BUbI NUIIEBBIX LENEH CYIIECTBYIOT?

20. Yro Takoe TpohuuecKkuil ypoBeHb?

21. Yrto Takoe nuiieBas CeTh?

22. Yto Ha3bIBaeTCsl TPOPUUECKOU CTPYKTYpOUl coolIecTna?

23. Yto Takoe skojgornueckre nupamMmuabl? OXapakTepU3yruTe UX BUJIBIL.

24. Yro Takoe skocucrema’?

25. V3 KakuX KOMIIOHEHTOB COCTOSIT 9KOCUCTEMBI?

26. Uto Ha3bIBAE€TCS JUHAMHUKON SKOCUCTEMBI?

27. Yto Takoe romeocTtas?

28.UTo Takoe SKOJIOTMYECKas CYKUECCHS U TMPUYUHBI €€ BO3HHUKHOBEHHUS?
OxapakTepu3yiTe BUJIbl CYKIIECCHIA.

PN W



29.4Yt0 Takoe  MNPOAYKTUBHOCTH  3KocuctemM?  OxapakTepu3yWTe  BUIbI
MPOAYKTUBHOCTH.

I1oBBILIEHHBIN YPOBEHD

1. CoctaButh OJIOK-CXeMy MHIIEBBIX Iened M mNuuieBblx ceredl. [IpuBecTtu
IIPUMEDBI.

2. CocTaBUTH MPE3EHTALMIO HA TEMY «DKOJIOTUUYECKU MUPAMUJIBD.

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

1. Kopobxkun, B. 1. Dxomorus : [yueOnuk] s By3oB / B. Y. Kopookun, JI. B. Ilepenensckwii. -
13-e m3a. - PocroB #//] : @ennkc, 2004. - 602 c. - (Beicmiee o6pazoBanue). - bubmumorp.: ¢. 602.
2. Opnos JI.C. Dkonorust u oxpana 6mocdepbl Ipu XUMHUESCKOM 3arps3HEeHUU: YueOHoe mocodue

st By30B/ JI.K.CanoBaukoBa,l.H.JIozanoBcKas1. - 2-e, mepepad. u nom. - M.:Beici. mkoina,2002. -
334 c.: un. - 320-322
JlonoJHUTeIBLHAA JTUTEPATYypa:

1 CrenanoBckux, A. C. O6mas sxonorus : yaeOHuk ais By30B / A. C. CtenanoBckux. — M. :
IOHUTU-TAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nko-xuMuyeckre OCHOBBI HH)XCHEPHOH IKOJIOTHH :yueOHoe rocodue / 1.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT Apy>K0bI HapoaoB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — enuHOE OKHO JAOCTyNa K 00pa3oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuTerckas 6MOINOTEKA OHIANH.

3 http://catalog.ncstu.ru/ — 3AEKTPOHHBINA KaTAJIOT aCCOIUALINH dJIEKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBenieHuit u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpBITOEC 00pa3oBaHUE

6 http://ecograde.bio.msu.ru — Uudopmanmonnas cucrema «@yH1aMeHTaIbHBIE TTPOOIEMBI

OLCHKU COCTOSAHUA SKOCUCTEM U SKOJIOTMUCCKOTO HOPMUPOBAHU S

IIpakTuueckoe 3ausaTue 3. buochepa. Armochepa, ruapochepa u
Jurocdepa Kak cOCTaBHASA 4YacTh Ouocdepsbl.

Hean 3anusaTus: PaccMoTpers »BoMOIMIO OMOCc]ephl, e COCTaBHBIC YacTH U
CBOMCTBA.

3HaHNUs U YMeHUs], TPUOOpeTaeMble CTYJAEHTOM B pe3yJibTaTe 0CBOEHUSA
TeMbI
3HaTh OCHOBBI CAMOOPTAHMU3AIIMN U CAaMOOOPA30BaAHUS;


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

YMeTb CcaMOCTOSITENIBHO CTPOMUTH MPOLECC OBJIAJEHUS HUHPOPMALIUECH,
OTOOpaHHOW ® CTPYKTYPHPOBAHHOW Il  BBITIOJIHEHHUS TMpodhecCHOHaTHLHOM
NEATEIIBHOCTH;

HaumenoBanue (opMuUpyeMbIX KOMITETEHITHII
Kon DopMyIHpPOBKa

OK-7 CIIOCOOHOCTBIO K CAMOOPTaHU3alUul U caMOOOpPa30BaHUI0

O6OCTpCHI/IC AKOJIOTUYECKUX OTHOLICHUU Mpupoabl " O6HI€CTBa, OCO3HaHHuEC
HCO6XOI[I/IMOCTI/I HUX rapMOHHU3allUN B I[OHFOCpO‘-IHOﬁ IICPCIICKTUBC HOCAT HC TOJIBKO
rI100abHBIN XapakKTep, HO W IMPOABIIAKOTCA B JIOKAJIBbHBIX 3KOCOHUOCHCTCMAX,
HMCHHO ITIO3TOMY AJaHHAasd TEMa aKTyaJbHa.

Teoperuyeckasi 4acTh

buocgepa — 310 06010uKa 3eMiH, COCTaB, CTPYKTypa U dHEPreThKa KOTOPOit
OTIPE/ICTISIIOTCSA COBOKYITHOM I€ATEIbHOCTHIO )KUBBIX OPTaHU3MOB.

Cytp yuenus Bepnaackoro: Ouocdepa — 3TO KaueCTBEHHO CBOeoOpa3Has
o0Ooylouka 3eMiiM, pa3BUTHE KOTOPOH B 3HAUYMTEIBHOW Mepe OmpeeseTcs
JesITeIbHOCThIO JKUBBIX OpraHu3MoB. buocdepa mpencraBisier coOoi pe3ysbTar
B3aUMOJICUCTBUSl KMBOM M HEXKWBOW MPUPOABL. DJIEMEHTbl HEKHBOU IPUPOJIBI
CBsA3aHbl BOEJMHO C TMOMOUIBIO JKMBBIX opranu3moB. [lo BepHaackomy, xuBoe
BEIIECTBO — 9TO COBOKYIHOCTH CYIIECTBOBABIIMX WJIM CYIIECTBYIOIINX >KHUBBIX
OpPraHM3MOB,  SBJISIOIIMXCS ~ MOIIHBIM  reojiorndeckuM  (aktopoM.  OHO
TpanchopmupyeT 3Hepruto CoJiHIa U 00€CIeYnBaeT KPyroBOPOT.

BemectBennsiii coctaB Ouocdepsl Takxke pazHoodpazeH. B.M. Bepnanckuit
BKJIIOUAET CEMb TIIyOOKO OTJIMYHBIX M B TO XK€ BPEMs T'€OJOTHYECKH CBSI3aHHBIX
yacteii: 1. JKuBoe BemecTBo; 2. KocHoe BemiectBo; 3. buorennoe BemiecTBo; 4.
buokocHoe BemiectBo; 5. PaanoakTuBHBIE BemiecTBa; 6. BemecTBo paccesHHBIX
aTOMOB (XMMHUYECKHE 3JIEMEHTHI); 7. BenecTBo KOCMUYECKOr0 MPOUCXOKICHHUS.

CornacHO COBpEMEHHBIM MPEACTABIECHUS O CTPYKTYype Ouochepbl, OCHOBAHHBIM
Ha uaesx B.W. Bepnanckoro, 6nocdepy Kak MecTo oOUTaHUSI OPTaHU3MOB BMECTE C
CaMHUMH OpraHM3MaMH MOXKHO pa3feliuTh Ha TPU COCTABHbIE YACTH: Ta30BYI0 —
aTMocdepa; BoIHYI0 — Tusipocdepa; 3) KaMeHHyIo — JuTocdepa.

Tepmun «Hoocdepa» (OT Tped. noos — yMm, pa3yM; sphaira — 1miap), BOEpBbIC
BBeieH B 1927 r. Dayapaom Jlepya. Ilon «Hoocdepoit» OH MOHUMAT COBPEMEHHYIO
CTaAuio pa3BUTHUS  Ouoceppl, BKIOYAIOUYI0 OOLIECTBO C  HMHAYCTpHUEH,
XO3SIMCTBEHHOMU JIESITEIbHOCTBIO, SI3IKOM, PEJTUTHUECH.

Bepnazackuii cpopmynupoBai 3aKk0H HOOCPEPHI:

bruochepa HemszbexHO mTpeBpaTUTCS B HOOchepy, T.e. B cdepy, TIe pasym
yesnoBeka OyAeT UrpaTh JOMHHHMPYIOIIYIO pOJIb B Pa3BUTHH CUCTEMBbl YEJIOBEK—
npupoa.

Bonpocsl u 3a1anus
ba3oBblii ypOoBEHB



Hatite onpenenenne ouochepsl. Kakosa ee ctpykrypa?

KTo BnepBbie BBE B HAyKY TepMUH «Ouochepar?

OxapakTepu3yiiTe OCHOBHBIE 3Tallbl pa3BUTHUS OHOC(hEpHI.

KaxoBsl BakHeimme acrekTsl yaerus B. 1. Bepnaackoro o 6uochepe?
Kakyro cTtpykrypy umeer 6uocdepa?

I'mapocdepa kak cocraBHas 9acTh 6nocdepsl. Ee cBoiicTaa.
Atmocdepa kak cocTaBHast yacTb Ouocdepsl. Ee cBolicTBa.

JIutocdepa kak coctaBHast yacth Onocdepsnl. Ee cBolicTBa.
Yro Takoe Hooc(epa 1 moueMy BO3HHUKIIO ATO MOHATHE?

10 CdopmymupyiiTe 3aKOH HE3aMEHUMOCTH OUOChEepHI.

11. Chopmynupyiite 3axoH Hoochepsl 1o BepHaackomy.

0O NN AW~

[ToBbILIEHHBIN YPOBEHB

1. Temy «OBomonust Onocepr» NPeICTaBUTh B BUAE IPE3CHTALUH.
2. Temy «CocTtaB u cTpykTypa Ouochepb» npeacTaBUTh B BUJIE TPE3CHTALIUU.

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

1. KopobxuH, B. U. Dxonorus : [yueOnuk] ans By3oB / B. . KopookuH, JI. B. Ilepenenbckuii. -
13-e u3n. - PocroB H/]] : ®enukc, 2004. - 602 c. - (Beicmiee o6pa3zoBanue). - bubnuorp.: c. 602.
2. Opnos J.C. Dxonorus u oxpana 6uocdepsl Ipyu XUMUIECKOM 3arpsisHeHUU: YuebHoe mocodue

s By30B/ JI.LK.CagoBaukoBa,1.H.JlozanoBckas. - 2-e, mepepad. u gom. - M.:Beicmr. mkomna,2002. -
334 c.: mi. - 320-322
JlonoJHUTeILHAA JTUTEPATYypa:

1 CrenanoBckux, A. C. O06mias sxosorus : yueOHuk 1yst By30B / A. C. CtenaHoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nko-xuMuyecKkre 0OCHOBBI HHXCHEPHOH AKOJIOTHH :yuyeOHoe nocodue / U.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT Apy>K0bI HapooB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — enuHOE OKHO JAOCTyMa K 00pa3oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuTerckas 6MOINOTEKA OHIANH.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBINA KaTAJIOT aCCOIUALINH dJIEKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHuit 1 opranunzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.

5 https://openedu.ru — OTKpbITOE 0Opa3zoBaHue

6 http://ecograde.bio.msu.ru — Madpopmannonnas cucrema «DyH1aMeHTaIbHbBIE TPOOJIEMBI
OLICHKH COCTOSIHHSI 9KOCUCTEM M DKOJIOTUYECKOTO HOPMUPOBAHUS»

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


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

Hean 3ansTusa: PaccmMoTpeTh 3BOMIOIUIO OMOChEphI, €€ COCTaBHBbIE YacTHU U
CBOMCTBA.

3HaHUA U yMeHNs, NPpUodpeTaeMble CTYA€HTOM B pe3yJbTaTe OCBOCHUS
TeMbI

3HaTh OCHOBBI CAMOOPTaHU3AIMHN U CAMOOOPa30BaAHNUS;

YMeTh CcaMOCTOSITENIBHO CTPOMUTH MPOLECC OBJIAJEHUS HHPOpPMALIUECH,
OTOOpAaHHOW M  CTPYKTYPUPOBAHHOM JUIsl  BBINOJHEHUA MpodecCHOHATbHON
NEATEIIbHOCTH;

HanmenoBanue (GpopMupyeMbIXx KOMITETCHITUN

Kon DopMyIHpOBKa

OK-7 CIIOCOOHOCTBIO K CAMOOPTaHU3aLUH U CaMOOOPa30BaHUIO

O6OCTpCHI/IC AKOJIOTUYECKUX OTHOLICHUU npupoabl " 06HICCTBa, OCO3HaHHu¢C
HCO6XOI[I/IMOCTI/I HUX TapMOHHU3allUN B ,HOHFOCpO‘IHOﬁ ICPCIICKTUBE HOCAT HC TOJBKO
r7100aJIbHEIN XapaKTep, HO H IMPOABIIAIOTCA B JIOKAJIbHBIX OJSKOCOIMOCHCTEMAX,
HMCHHO IIO3TOMY AJaHHAasg TEMa aKTyaJbHa.

Teoperuyeckasi 4acTh

Kpyzo6opom 6ewjecmé — MHOTOKpaTHOE Y4yacTHUE BEIIECTB B IIpolleccax,
npoTekaromx B atMocdepe, murochepe u ruapocdepe, B TOM UYUCIE B T€X CIOSX,
KOTOpbI€ BXOJAT B OMocdepy MIaHEeThl, TP HEMPEPHIBHOM MTOTOKE SHEPIHH.

ConnHeunast sHeprusi oOecrieuynBaeT Ha 3emiie JBa KPYroBOpPOTa BEIIECTB:
OOJBITION (TEOJIOTHUECKUN WM aO0MOTHYECKUi) W Mayblii (OMOTeOXUMHUYECKH,
OMOTHUYECCKUIA, OMOJIOTHUSCKUIA).

bosibimiol KpyroBopoT BEIIECTB — MOCTOSHHO MOBTOPSIIOIIMNCA TPOLECC
COBMECTHOTO, B3aMMOCBSI3aHHOTO TMPEBpAICHUS W TEPEMEIICHHUS BEIIECTB B
npuposne. B oOcCHOBe TIeoJOru4eckoro KpyroBopoTa JIEKHUT IMpOLecC IMepeHoca
BEIIIECTB, B OCHOBHOM MHUHEPAJIbHBIX COCAMHEHUH, U3 OJTHOTO MECTO B ApPYroe, B
Macmtabax TutaHetsl. Haunbonee OTYETIMBO 3TOT KPYrOBOPOT MPOSIBISIETCS B
[MAPKYJSIIAN  BO3AYIMIHBIX MacC W BOJABI, TaKXKe OH O0O0ECIeUMBacT IEPEHOC
MUHEPAIbHBIX COCAMHEHUN B Maciitabe Bceit Onocdepnl. CUMBOIOM OOJBIIOTO
KPYTrOBOPOTA BEIIECTB SBIISETCS CIUPAIb, @ HE KPYT. DTO 03HAYAET, YTO HOBBIM ITHKI
KPyTroBOpPOTa HE TOBTOPSET B TOYHOCTH CTaphlif, a BHOCHUT YTO-TO HOBOE, YTO CO
BpEMEHEM MPUBOAUT K BECbMa 3HAYUTEIILHBIM U3MCHCHHSIM.

buonocuueckuii kpyeosopom eewgecme — 3TO KPyroBOPOT, MPEICTABISIONMINN
co0Ol eAMHCTBO TMPOIECCOB AKKyMYJISIIUA 3JIEMEHTOB B JKUBBIX OpraHu3Max H
MUHEpaIN3allii B pe3yJibTaTe Pa3ioKEHUsI OTMEPIINX OpraHu3MoB. buonornueckue
IUKJIBI O0YCIIOBJICHBI KU3HEACSITEIIbHOCTHI0O OPTaHU3MOB: X MUTAHUEM, TTUIICBBIMU
CBA3SIMU, POCTOM, pPa3MHOXXEHHEM, [IBIDKEHHEM, CMEpPThIO, Pa3lIOKECHHEM,
MUHepanu3anued. Ha gaHHbIM KpyroBOpOT pacxojyeTcsi OY€Hb Majioe KOJIMYECTBO
sHeprun ConHna (MeHsblle ofHoro mporeHTa). OH COCTOMT W3 KPYrOBOPOTOB



yriepoaa, Kuciopoja, pocdopa, azota, cepsl u Jip. Takum o0pa3om, Bce XUMUUECKHE
AJIEMEHTHl YYaCTBYIOT KakK B OOJBIIOM, TaK W MaJloM KPYTrOBOPOTE BEIIECTB,
nepeMeniasich U3 a0MOTHYECKOU CPEIbl B )KUBBIC OPTaHU3MBI U 00paTHO, 00pa3ys TeM
CaMbIM OMOTECOXUMHUYECKUE ITUKIIEL.

Bonpocsl u 3a1aHus:

ba3oBblli ypOBEHB

1. Yto Takoe KpyroBOpOT BEIIECTB?

2. Yewm ornuuaercst OOJIBIION U MaJIbli KPYTOBOPOTHI BEMIECTB?

3. Oxapakrtepusyite OO0JbIION (T€0JOTUUECKUNA WM aOUOTUYECKUN) KPYroBOPOT
BEILIECTB — BOJIbI, yriepoaa, gpocdopa.

4. OxapaxkTepusyite Mayblii (OMOTC€OXUMHUYECKUNA, OMOTHYECKHM, OMOJOTUUECKUI)
KpYTOBOPOT BEIIECTB — YIJiepoJia, a3ota, pocdopa, cephl.

5. Kak BausieT 4enoBek Ha OMOT€OXUMUYECKUN KPYTOBOPOT?

Cnucok JurepaTrypbl, peKOMEHAyeMbIi K HUCI0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTEepaTypa:

1. KopobxuH, B. U. Dxonorus : [yueOnuk] ans By3oB / B. . KopookuH, JI. B. Ilepenenbckuii. -
13-e u3n. - PoctoB H/]J] : ®enukc, 2004. - 602 c. - (Beicmiee o6pa3zoBanue). - bubnuorp.: c. 602.
2. Opnos J.C. Dxonorus u oxpana 6uocdepsl Ipyu XUMUIECKOM 3arpsisHeHUU: YuebHoe mocodue

s By30B/ JI.LK.CagoBaukoBa,1.H.JlozanoBckas. - 2-e, mepepad. u gorn. - M.:Beicmr. mkona,2002. -
334 c.: mi. - 320-322
JlonoJHUTeIBLHAA JTUTEPATYypa:

1 CrenanoBckux, A. C. O6mas sxonorus : yaeOHuk ais By30B / A. C. CtenanoBckux. — M. :
IOHUTU-TAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nko-xuMuyeckre OCHOBBI HHXCHEPHOMN IKOJIOTHH :yuyeOHoe nocodue / 1.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT Apy>k0bI HapoaoB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — enuHOE OKHO JAOCTyNa K 00pa3oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuTerckas 6MOIMOTEKA OHIANH.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBINA KaTAJIOT aCCOIUAIINH YJIEKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHni 1 opranunzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTKpbITOE 0Opa3zoBaHue

6 http://ecograde.bio.msu.ru — Madpopmannonnas cucrema «DyH1aMeHTaIbHbBIE TPOOJIEMBI

OLCHKU COCTOSAHUA SKOCUCTEM U SKOJIOTMUCCKOTO HOPMUPOBAHU S

TEMA 2. OCHOBBI IPUKJIAJTHOM 3KOJIOT U
IIpakTnueckoe 3aHATHE 5. AHTPONOTeHHOE 3arpsi3HeHHue Onocdepnl.
IMonsTHe U KIaccupuKanuA 3arpsi3HEHU OKpyxaouei cpeabl. O0mas
XapPaKTEePUCTUKA HCTOYHUKOB 3arpsA3HEHU


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

Henp 3anHsaTHsA: PaccMOTpPeTh BO3MOJXKHBIE BHJABlI 3arpsA3HEHUNM U UX
BO3/ICMCTBHE HA JKMBON OPTaHU3M.

3HaHus U yMeHMs, Ipuo0peTaemMble CTYAEHTOM B pe3yJibTaTe 0CBOCHHSA
TeMblI

3HaTh: OCHOBBI CAMOOPTraHU3alUU U CaMOOOPa30BaHMS; OCHOBHBIE METOIbI 3aLTUTHI
IPOU3BOJICTBEHHOTO MIEPCOHAJIA U HACEJIEHUS OT BO3MOXHBIX IMOCIEACTBHUI aBapuii;
OCHOBBI ITPOBEICHUSI MEPOIIPUATHH IO COOJIIOICHHE IKOJIOTUYECKON O€30MaCHOCTH
MIPOBOAUMBIX pabOT
YMeTh: CaMOCTOSATENILHO CTPOUTH MIPOIIECC OBIaJACHUS HHpOopMaIuel, 0TOOpaHHOU U
CTPYKTYPUPOBAHHOM /JIsSI BBIMOJHEHUS TPO(PECcCHOHATBLHON AeTeIbHOCTH,
HCMOJIb30BaTh OCHOBHBIE METO/IbI 3alIIUTHI MTPOU3BOJCTBEHHOI'O IEPCOHAJIA U
HACeJICHUSI OT BO3MOKHBIX IMOCIIEACTBUIN aBapuil; KOHTPOJIUPOBATH COOTIOCHUE
AKOJIOTUYECKOM 0€30MacHOCTH MPOBOIUMBIX PadboT

HaumeHnoBanue (opmMupyemMbIXx KOMIETeHIUH

Nnupexc DopMyIMPOBKA:
OK-7 CIOCOOHOCTBIO K CAMOOPraHU3allii U CaMO00pa30BaHUIO
OK-9 TOTOBHOCTBIO MOJIb30BaThCSI OCHOBHBIMU METOIAMU 3aLUATHI

MIPOU3BOJACTBEHHOTO NIEPCOHANIA U HACEJICHUSI OT BO3MOYKHBIX
MOCJICACTBUM aBapuii, KaTacTpod, CTUXUMHBIX OCACTBUIM

[IK -14 YMEHHUEM IIPOBOJIUTH MEPOTIPUSITHUS 110 TPOPUITAKTUKE
MPOU3BOICTBEHHOTO TPaBMaTU3Ma U MPO(PECCUOHATIBHBIX
3a00J1€BaHU, KOHTPOJIUPOBATH COOIIOACHUE IKOJIOTUUECKON
0€301acCHOCTH MPOBOJUMBIX pabOT

Jerpanarust 6mocepbl SIBIASETCS OJHUM M3 OTPUIIATEIBHBIX TOCIICICTBUN
XO3SIMCTBEHHOU JIESITEILHOCTH YesioBeKa. [[poMBIIIIEHHOE U CETbCKOXO35IMCTBEHHOE
MPOU3BOACTBA  OOYCIIOBIIMBAIOT WHTEHCHUBHOE  AHTPOIIOTCHHOE  3arps3HCHHE
NPUPOJHOM CpPENbl, KOTOPOE OTPAXKACTCSA HA COCTOSIHUM TOMYJSLUKA PACTCHUU WU
KUBOTHBIX, & TakKK€ Ha COCTOSHHMM 3JI0pPOBbA JIOJEH. MHOrHe BellecTBa,
3arps3HAIONIME OKPYXKAIOIIYI0 cpey, 00JagaoT 0coObIMU (OpMaMU MOPaXKAIOIIETO
JNEUCTBUSA -  TEPATOTE€HHBIM, WMMYHOJCTIPECCUBHBIM, OSMOPHOTOKCHUECKUM,
KAHIICPOTCHHBIM W MyTareHHBIM. B CBSI3U ¢ 3TUM OJHOW M3 IEHTPAIBHBIX MPOOJIEM
SKOJIOTMM SIBJISIETCSI OLIEHKAa M PEryJMpOBaHUE YPOBHEW pa3IMYHBIX BHUIOB
3arpsA3HEHUI Ha OKPY’KAIOUYI0 cpeabl. IMEHHO MO3TOMY TeMa BEChbMa AKTYyaJIbHA.

Teoperuyeckasi 4acThb
3aepsasznenue — IpUBHECEHUE B KaKyIO-JINOO 3KOCHUCTEMY, HE CBOMCTBEHHBIX €
KUBBIX WM HEXUBBIX KOMIIOHEHTOB, (DM3UYECKUX WIIM CTPYKTYPHBIX WU3MCHECHH,
HapYIIAIMNUX WM TPEPHIBAIONINX TPOIECChl KPYroBOpoTa M OOMEHa BEIIECTB,



NPUBOJSIINE K CHUKCHHUIO MPOIYKTUBHOCTUA WIIU Pa3pyIICHHIO IO KOJOTHYECKON
CUCTEMBI.

[To mponCXOXKIEHUIO BBHIEISIOT:

— ©CTeCTBCHHOE 3arps3HEHWE, BO3HUKIIEE B pe3yjbTare MPUPOTHBIX
MpoIeccoB (JIECHBIX MOXKApOB, M3BEP)KEHUS BYJIKAHOB, BBIBETPHBAaHUS U TIp.), 0e3
BIIMSTHUS YETIOBEKA,;

— aHTPONOTEHHOE 3arps3HEHHUE, SBISIONICECS PEe3yJIbTaTOM JIEATeIbHOCTH
YeJI0BEeKa, MHOT/IA 10 MaciTabaM BO3ACHCTBUS TPEBOCXOASAIIECE €CTECTBEHHOE.

[To macmTabamM W pacpOCTPAHEHUIO 3arpS3HCHHE MOXKET OBITH JIOKAJTHHBIM
(MECTHBIM ), PETUOHATBHBIM U TJI0OATHHBIM.

[To BumaM 3arps3HEHUN BBIJICIISIOT:

— UHIPEIMEHTHOE (XMMUYECKOE);

— mapameTpudeckoe ((hu3udecKoe);

— OuoreHeTnyeckoe (OMOJIOTUUECKOE) 3arpsI3HCHHUE;

— CTallMaJbHO-IECTPYKIIMOHHOE  3arpsA3HEHHE,  MpeACTaBisdiomee  coOoi
M3MEHEHUE JIAaHAMAPTOB U IKOCUCTEM B IIPOIIECCe MPUPOIOTIOIB30BAHHMS.

1. Xumuueckoe (unepeduenmmnoe) 3aepssHenue — NPUBHECEHUE B OKPYKAIOIIYIO
Cpely BELIECTB, HECBOWCTBEHHBIX €U I0 CBOEMY XHMHMYECKOMY COCTaBy WIH
INPUCYTCTBYIOIIMX B HEM B OUEHb OOJBIINX KOJIUYECTBAX.

2. Qusuueckoe (napamempuueckoe) 3acpsa3HeHue — U3MEHEHHE €CTECTBEHHOI'O
¢u3nueckoro coctostHus cpeabl. OHO BKIIIOYAET: TEIUIOBOE (TEPMANIbHOE); IIYMOBOE
(BMOpaIIMOHHOE); CBETOBOE; PaAMOAKTUBHOE; 3JIEKTPOMAarHUTHOE.

2. buonocuueckoe 3acpssHeHue — 3TO TPUBHECEHHE B DKOCUCTEMBI HE
CBOMCTBEHHBIX (UyXJbIX) MM JKHBOTHBIX (300T€HHOE 3arpsi3HEHUE), pacTeHUi
(puToreHHoe) U1 MUKPOOPraHU3MOB (MOKPOOOTEHHOE).

1. Ucmounuxu 3aepsasnenusi ammocgepeol.

3aepsasnenue ammocgeprnozo 6030yxa — 3HTO H3MEHEHHE €ro cocraBa u
CBOMCTB, KOTOPOE OKa3bIBAET HEOJIArONMPUATHOE BO3/ICHCTBUE HA 3/I0POBbE YEIOBEKA,
’KUBOTHBIX, PACTEHHI U SKOCUCTEM B LIETIOM.

HcrouHnky 3arpsi3HEHHs BO3yXa UMEIOT CIEAYIONIYIO KIACCU(PUKALIMIO:

1. ITo Ha3HayeHuUIO:

— TEXHOJIOTMYECKUE — COZAEpPIKAIME XBOCTOBBIE T'a3bl MOCIIE YJIABIMBAaHMS Ha
PEKyNEepalMOHHBIX, a0COPOIMOHHBIX, AJCOPOLMOHHBIX WM APYTUX YCTAHOBKax, a
TaK)K€ IPOJYBOYHBIE Tra3bl U3 AannaparoB, YCTPOMCTB M YCTAHOBOK (IJIS1 3THUX
BBIOPOCOB XapaKTEPHbI BHICOKME KOHIIEHTPALIUU BPEIHBIX BEIIECTB U MaJible OOBEMBI
yaJsieMOro BO3/1yXa);

— BEHTWISILIUOHHBIE BBIOPOCHI — MPEACTABISAIOT COOOM MECTHBIE OTCOCHI OT
000pyIoBaHuUs U 00IICOOMEHHYO BBITSIKKY.

2. ITo MecTy pacronoXKeHus:

— HE3aTEHEHHBIC WJIM BBHICOKHE — HAXOJAIIUECS B 30HE Hele(POPMUPOBAHHOTO
BETPOBOTO TOTOKa (BBICOKHME TPYyOBl, TOYEUHbIE WCTOYHUKH, YJAJSIONINE



3arpsi3HEHHsS] Ha BBICOTY, MPEBBIIAIONIYIO B 2,5 pa3a BBICOTY HPOU3BOJACTBEHHOIO
3/1aHUs);

— 3aTCHEHHBIC WJIM HU3KHUE — PACTIOJOKECHHBIE HA BBICOTE B 2,5 pa3a MEHbIIE
BBICOTHI TTPOU3BOJACTBEHHOTO 3/JaHUS;

— Ha3eMHbIE — HaxoJslMecs BOJU3M 3E€MHOM TOBEPXHOCTU (OTKPHITO
PaCIOJIOKEHHOE TEXHOJIOTHYeCKOe 000pYyJI0BaHKE, KOJOALbI, MPOU3BOICTBEHHBIE
KaHAJIM3alui, TMPOJIUTHIE TOKCHUYHBIE BEIECTBA, OTKPBHITO XPAHSIIUECS OTXOJbI
IIPOU3BO/ICTBA).

3. ITo reomeTrpudeckoi popme:

— TOYeYHbIE (IIaXThI, TPYOBI, KPHIIITHBIC BEHTHIIATOPHI);

— JMHEeWHbIe (OTKPBIThIE OKHA, a’dpallMoHHbIe (POHApH, OJIM3KO pa3MeIleHHbIE
BBITSDKHBIC ITIAXThI U (paKeibl).

4. Tlo pexxumy pabOThI:

— HENPEPBHIBHOTO JICUCTBHUS;

— TEPUOJUYECKOrO JICHCTBUS,

— MTHOBEHHBIE — BBIOPOCHI, IPH KOTOPBIX 3arpsi3HEHUE PACIIPOCTPAHSIETCS 3a
J0JIM CEKYHJIBI TOpOM Ha 3HAYUTENBHYIO BBICOTY (IIPOMCXOAST TPH B3PHIBHBIX
paboTax v aBapUHHBIX CUTYAIUX ).

— 3aIMOBbIE — BHIOPOCHI, MPU KOTOPBIX 32 KOPOTKUN MPOMEKYTOK BPEMEHHU B
BO3/IyX MOCTYMAET OOJIBIIIOE KOJIMUYECTBO BPEAHBIX BELIECTB (BO3MOXKHBI ITPU aBAPUSIX
U CKUTAHUHM OBICTPOTOPSIIIUX OTXOJOB MPOU3BOACTBA HA CIEHMAJIBHBIX TUIONIAJKAX
TUTSI IX YHUYTOXKCHUS).

5. Ilo manpHOCTH pacpOCTPAHEHUS:

— BHYTPHIUIONIAOYHbBIE — MPOUCXOJAT, KOT/Ia 3arps3HEHUs, BEIOpAachIBaeMbIe
B BO3/YIIHBIN OacceiiH, 00pa3yroT BBHICOKME KOHIICHTPAIUHM TOJHKO HA TEPPUTOPHUH
POMBIIIEHHON TUIOMIAAKH, a 3arPSI3HEHUN B *KWIbIX paloHaX HE MPOUCXOAMT (IS
JAHHBIX BBIOPOCOB TMPEIyCMATPUBAIOT CAHUTAPHO-3AIIMTHYIO 30HY OOJIBIIUX
pa3smMepoB);

— BHEIUIONIAJ0OYHBIE — TMPOUCXOMIAT, KOTNA 3arpsA3HEHUS MOTCHIIMAIBHO
CIIOCOOHBI CO371aBaTh BBICOKHE KOHIICHTPAlIMM HAa TEPPUTOPHH JKUJIOTO pailoHa
(mopsinka IT/IK niist Bo3yxa HaceIeHHBIX YHKTOB).

2. Ucmounuku 3azpasHenus 2uopocgepbl.

3acpaznenue 600oemo8 — 3TO CHUWXKEHHE UX (QyHKUuH B Ouocdepe u
AKOJIOTUYECKOTO 3HAYCHHUS B pe3yJIbTaTe MOCTYIUICHHUS B HUX BPEIHBIX BEIIECTB.

CmouyHble 800bI — 3TO BOJIbI, OTBOJUMBIE MOCIIC UCIOIB30BaHUS B OBITOBOU U
MIPOU3BOICTBEHHOM JIEATETLHOCTH YEJIOBEKA.

PaccmoTpum 6osiee moapoOHO UCTOYHUKH 3arpsi3HEHUST BOJTHOTO OacceifHa.

1. ATmochepHbIe BO/IbI

2. I'opoackue CTOYHbBIE BOABI

3. CenbCKOXO035IMCTBEHHBIE BOJIBI

4. TIpOMBIIIITICHHBIC CTOYHBIC BOJIBI
3. Ucmounuku 3aepazuenus iumocgepol.
Hcrounnkamu 3arpsisHEHHS JIUTOCHEPHI SBIISTFOTCS:



1. BeiTOBBIE mpeanpusTHsS W J0oMa. 37eCb B KauecTBe 3arpsi3HUTENEH
BBICTyMAaeT OBITOBOW MYyCOp, MyCOp Mara3WHOB, OOJIbHHII, TIPEAMETHI JOMAITHETO
obuxona;

2. Cenbckoe xo034iicTBO. B KayecTBe  3arpsA3HUTENEH  BBICTYIAIOT
SIOXUMUKATHI, OTXO/IbI >)KUBOTHOBOJICTBA M CEJIbCKOXO3IMCTBEHHOM MPOTYKITHH;

3. Temnosnepreruka. Kpome o0pa3oBaHus OOJBIIOrO KOJIMYECTBA IJIaMa U
30J1bI, TP CXKWTAHUU KaMEHHOTO VIJis BBIACIAIOTCS B aTMocdepy caxa,
HECTOPEBIIIME YaCTHUIIbI, OKCHIBl CEpPbl, KOTOPHIE MOCTENEHHO OCAXKIAIOTCS Ha
MTOBEPXHOCTH TTOYBHI;

4. Tpauncnoprt. Ilpu paGore naBuraresiss BHYTPEHHETO CropaHusi o0Opa3yroTcs
OKCHJIBI a30Ta, CBUHEI, YTJIEBOAOPOIBI U APYTHE BEIIECTBA, KOTOPHIE OCEHAIOT Ha
MOBEPXHOCTh TIOYBHI WJIM TIOTJIOIIAIOTCS PpACTEHUSAMH. A TIOCIIE PACTCHHM, B
pe3ynbTaTe KpyroBopoTa, MO MUIIEBON IENH 3arps3HSIONIMe BEIlecTBa MOMaaaroT B
MOYBY;

5. ITIpoMBINIUICHHBIE TPEINPUATHS. 3arps3HEHUs] TOYBHI TMPOUCXOIAUT B
OOJBIIIEH CTETEHU OT NPEANPUATAA METALTYpruu (COJMM IBETHBIX U TSKEIBIX
METaJVIOB), MAIIMHOCTPOCHUS (IUAHUABI, COCJUHEHUS MBIIIbAKA, OCpUILIHUs),
IPOU3BOJICTBO m1acTMacc (6en3on, denon), HEJUTI0JIO3HO-0YMaXKHOM
IPOMBITINIEHHOCTH ((PEHOJIbI, METAHOJ, CKUTIUAD ).

Bonpocsl u 3aganus:

ba3oBblli ypOBEHB

I.  Yro Takoe aHTPOIIOr€HHOE BO3/IEUCTBUE?

2. IIpuBenute Knaccu(UKaIMIO aHTPOIIOTEHHOTO BO3ACHCTBUS.

3. UYro Takoe 3arpa3HeHuc?

4. IlpuBegute knaccupuKalMio 3arpsi3HeHUd. OXxapakTepu3yuTe KaKIblil BHUA
3arpsA3HCHUN.

5. OxapakTepu3yiTe HCTOUYHUKHU 3arpsi3HEHUSI aTMOCQEPBI.

6. OxapakTepu3yiTe HCTOUHUKHU 3arpsiI3HEHUS THAPOChEpHI.

7. OxapakTepu3yiTe HCTOUHUKHU 3arpsI3HEHUS JINTOCPEPHI.

[ToBbILLIEHHBIN YPOBEHB
1. CocTaBUTH 0JIOK-CXEMY, OTPAXKAIOIILYIO KIaCCU(DUKAIIMIO 3arpsS3HEHUM.

Cnncok JuTeparypbl, peKOMeHyeMblil K HCIO0JIb30BAHUIO M0 TAHHOW TeMe
OcHoBHas1 JiuTEeparypa:

1. Kopobxkun, B. 1. Dxomorus : [yueOnuk] s By3oB / B. Y. Kopookun, JI. B. Ilepenensckuii. -
13-e m3a. - PocroB #//] : @ennkc, 2004. - 602 c. - (Boicuiee o6pazoBanue). - bubmmorp.: c. 602.
2. Opnos JI.C. Dkonorust u oxpana 6mocdepbl TPy XUMHUESCKOM 3arps3HEeHUU: Y4ueOHoe mocodue

st By30B/ JI.K.CanoBaukoBa,l.H.JIo3anoBcKas1. - 2-e, mepepad. u nom. - M.:Beici. mkoina,2002. -
334 c.: umn. - 320-322
JlonoJHUTeILHAA JTUTEPATYypa:

1 CrenanoBckux, A. C. O6mas sxkonorus : yaeOHuk ais By30B / A. C. CtenanoBckux. — M. :
IOHUTU-TAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.



2 bpatuukoBa, U. I'. ®u3nko-xuMuyeckre 0OCHOBBI HHXCHEPHOH AKOJIOTHH :yueOHoe ocodue / 1.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT Apy>k06I HapoaoB, 2011. — 124 c. — ISBN
978-5-209-03579-4.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — emuHOE OKHO JAOCTyNa K 00pa3oBaTeIbHBIM pecypcam

2 http://biblioclub.ru/ — 9BC «YHuBepcuTerckas OMOINOTEKA OHIANH.

3 http://catalog.ncstu.ru/ — 3AEKTPOHHBINA KaTAJIOT aCCOIUALIMH dJIEKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHuit 1 opranunzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.

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

6 http://ecograde.bio.msu.ru — Madopmannonnas cucrema «DyH1aMeHTaIbHBIE TPOOJIEMBI
OLICHKH COCTOSIHHSI 9KOCUCTEM M DKOJIOTUYECKOTO HOPMUPOBAHUS

IIpakTHyeckoe 3ansATHE 6. AHTPONOTreHHOE 3arpsi3HeHne onocdepsl.
OcCHOBHBIC HCTOYHNKH 3arpsi3HeHus1 Ouocdepsl. I'106aabHbIE TPOOIEMBI
JKOJIOTHH

Heap 3aHaTHA: PaccMOTpPETh OCHOBHBIE HCTOYHUKM 3arps3HEHHMM W HX
BO3/CICTBME Ha JKUBOM OpraHU3M, OCHOBHBIE TIJIOOAJIbHBIE SKOJIOIMYECKHE
pOOJIEMBI U MEPOTIPUATHS IO BOZMOKHOMY CHUKEHHIO 3arPs3HEHUN IPUPOJIBI.

3HaHUs U yMeHMs, TpUoOpeTaeMble CTYJA€HTOM B pe3yJibTaTe OCBOEHHSA
TeMbI

3HaTh: OCHOBBI CAMOOPTaHU3AIUU H CaMOOOPa30BaHMsI; OCHOBHBIE METOIbI 3aIIUTHI
IIPOU3BOJICTBEHHOI'O IIEPCOHAJIA U HACEJIEHHs OT BO3MOXKHBIX IIOCIEACTBUM aBapuil;
OCHOBBI ITPOBEJICHUSI MEPOIIPUATUI MO COOIIOIEHIE IKOJIOTHUYECKON O€301MacHOCTH
MIPOBOJIUMBIX PadOT
YMeTh: caMOCTOSITENILHO CTPOUTH MPOLECC OBJIaieHUs1 HHpopMalueit, 0TOOpaHHOH U
CTPYKTYPUPOBAHHOM JIJIs1 BBIIOJIHEHUS TPO(HECCHOHATIBHOM e TEIbHOCTH;
HCII0JIb30BaTh OCHOBHBIE METO/IbI 3a1{UTHI IIPOU3BOACTBEHHOI'O IIEPCOHAJIA U
HaceJIEHUsI OT BO3MOKHBIX MMOCEACTBUN aBapuil; KOHTPOJIUPOBATH COOMIOACHUE
HKOJIOTUYECKON 0€30MacCHOCTH MPOBOJIUMBIX padboT

HaumenoBanue (opmupyeMbIX KOMIIETCHIUH

Nupexc DopMynupOBKa:
OK-7 CIOCOOHOCTBIO K CAMOOPTaHU3AINH ¥ CAaMOOOPa30BaAHUIO
OK-9 TOTOBHOCTBIO MTOJI30BAaThCSI OCHOBHBIMHU METO/IaMH 3aIUThI

IIPOM3BOJCTBEHHOIO MEPCOHAA U HACEJIEHHUSI OT BO3ZMOYKHBIX
NOCJIEACTBUM aBapuil, KaTacTpod, CTUXUUHBIX OeICTBUI

[IK -14 YMEHHEM MPOBOJUTH MEPOTIPUATHUS MO NPOPUTAKTUKE
IIPOM3BOJCTBEHHOTO TpaBMaTH3Ma U MPOPeCcCHOHANTbHBIX
3a00J1€BaHN, KOHTPOJIMPOBATh COOJIIOEHNE IKOJIOIMUECKOM



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

0€30MMacHOCTH MPOBOAMMBIX padbOT

Herpamanus O6uocdepsl SBISIETCS OIHUM W3 OTPHUIIATEIBHBIX MOCIEACTBHUMA
XO3SIICTBEHHOM NIEATEIHHOCTH YeioBeKa. [[poMBINIIIEHHOE M CeThCKOXO031iCTBEHHOE
MPOM3BOJCTBA  OOYCJIOBIMBAIOT WHTCHCHBHOE  AHTPOTIOTEHHOE  3arps3HCHHE
MPUPOJTHON Cpebl, KOTOPOE OTPaKaeTCs Ha COCTOSHUU IOMYJISIHA PACTCHUH |
KUBOTHBIX, a Tak)Ke Ha COCTOSHUHM 3J0pOBBS JIIoAcH. MHOTHE BeIECTBa,
3arpsI3HSIONTIE OKPYXKAIOIIYIO Cpeay, 001aIaroT 0COObIME (popMaMu MOPAKAIOIIETO
JICHUCTBUSL -  TEPATOTEHHBIM, HMMYHOJCTIPECCUBHBIM,  3MOPHOTOKCUYECKHM,
KaHIIEPOTEHHBIM U MyTareHHbIM. B CBSI3U ¢ 3THUM OJHOW W3 IEHTPAIBHBIX MPOOJIeM
DKOJIOTMH SIBJSIETCSI OILIGHKAa M PEryJMpOBaHHE YPOBHEW pa3IUYHBIX BHUIOB
3arpsI3HECHUIN Ha OKPY XKAIOIIyI0 cpeibl. FIMEHHO IMOATOMY TeMa BechMa aKTyaJibHa.

Teopernueckast 4acTb

Paccmotpu Gosiee mopoOHO KaKIbIH MCTOYHUK 3arpsi3HEHUS OKPYKaIoIen
cpensl.

1. TopHomoObIBawmiasg  NPOMBINLUIEHHOCTh.  [IpakThuecku  Bce
MUHEPAJIbHBIE PECypChbl OTHOCATCS K HEBO30OHOBUMBIM U  COBPEMEHHOM
IPOMBIIIJICHHOCTBIO UCHOJB3YIOTCS HE IMOJIHOCThIO. B OonblIMHCTBE cTpaH
OCTaeTcsl B HEJpax WK BblOpackiBaeTcs B OTBaNIbI 12-15% pya yepHBIX U IBETHBIX
MeTasuioB. Tak Ha3bIBa€MbI€ MJIAHOBBIE MOTEPU KAMEHHOTO YIJIS COCTaBIAOT 45%,
Heptn — 56%. Ilpu pazpaboTke MOMMMETAUIMYECKUX PYJI U3 HHUX, OOBIYHO,
M3BJICKAIOTCSl OJUH-IBA METalJla, a OCTajbHbIE COMYTCTBYIOIIME METAJLIbI
BbIOpACHIBAIOTCSI BMECTE ¢ BMemIatonleil mopogoul. IIpu qoObrue kanuiHbIX coJielt u
cmobl B oTBaNIax ocraercs 10 80% chIpbsl.

2. Temao3Hepreruka. VctounukamMu OOJBIIOTO0 KOJWYECTBA aTMOCHEPHBIX
BBIOPOCOB U TBEpPIBIX OTXOJIOB B TEIUIODHEPreTUKE  SBIIIOTCS
TEIUIOAJIEKTPOCTAHLIMY, POMBIIIJIEHHbBIE U KOMMYHAaJIbHbIE MpeAnpusaTus, padota
KOTOPBIX HENOCPEICTBEHHO CBsi3aHA CO C)KMraHueM ToImmBa. OCHOBHBIMH
UCTOYHUKAMU 3HEPIUM B HACTOsSLIEE BpeMs M Ha Onmkaiiiiee Oyayliee OCTaeTcs
OpraHMYECKOE€ TOIUIMBO — Yrojb, HE(Th, MPUPOJHBIM ra3, ApPEeBECHHA U TOPQ.
TernnoBble 3JEKTPOCTAHIIMM BBIOPACHIBAIOT B atMocdepy AbIM, 0Opa3yroluiics B
pe3ynbTaTe C)KUTaHUs TBEPAOrO WM KUIKOTO TOIIIMBA.

3. ATOMHasi NPOMBINLJIEHHOCTb. VICTOUHMKN 3arpsi3HEHHs] aTMochepbl
TOKCUYHBIMHM BEIIECTBAMHU HA aTOMHBIX AeKTpocTaHIuUAX (ADC) —paaAr0aKTUBHBIM
10/1, palMlOAKTUBHBIE HHEPTHBIE ra3bl U a3PO30JIH.

4. MeTtasutyprudeckasi NMpOMBIINLICEHHOCTb. OJHO W3 NEPBBIX MECT 10
o0beMy 3arps3HeHH, BhIOpachiBaeMbIX B Ouocdepy, SBISETCS YepHas W IBETHAS
METAJLTYpIus, MEeTaIII000pabaThIBatoasi HPOMBILIUIEHHOCTD.

5. Xumuueckasi NpoMbIlLIeHHOCTDb. K 3T0il oTpaciau oTHOcuTCs Oosiblas
rpynna npeanpuatui. CocTaB NPOMBIIUIEHHBIX BBIOPOCOB OT MpPEANPHUATHIA
XUMHUYECKON IPOMBILIUIEHHOCTH pa3HOO0pa3eH U TOKCUYeH. K HUM MOYKHO OTHECTH:
OKCHJI yTJEpoAa, OKCUABl a30Ta, CEPHUCTbIE COEAMHEHUs (JAMOKCHUI CEpHl,
CEpOBOJIOPOA, CEPOYIJIEPO]), OPraHMYECKUE PACTBOPUTENIN, AMUHBI, aJIbJETH]IbI,



XJIOp U €ro MpOU3BOAHbBIC, IIMAHOBOIOPO, PTOpHUIbI, coenunenus pocdopa, pTyTh
U 1p.

6. HedgrenoobiBaromasi, HeprenepepadarbiBaromas 1 HeQTeXMMHUYECKaA
NPOMBIIVIEHHOCTb.

XapakTepHBIMH 3arps3HSAIONIMMHI BEIIECTBAMHU, 00pPa3yIOLIMMUCS B IPOLECCE
I00BIYM HEPTH, SBISAIOTCS YTIEBOJOPOABI U OKCUJ yriepoja. 3HauuTeabHasl YacTh
3arpsi3HEHUN TOCTYIAeT B BO3MYIIHBIA OacCelH MpW C)KUTAHUU HEe(PTSIHOTO Tas3a B
dakenax. Ha HedTenepepadbaThIBAIOIINX OpEANPUATUIX OCHOBHBIMU
3arpsi3HSIIOUIMMU ~ BEUIECTBAMHU, BbIOpAachIBAEMbIMU B  BO3IYIIHBIA Oacceii,
ABJISIFOTCS. YTJIEBOJOPOJABI U JIETYYWE OPraHWYECKUE COCOUHEHMS, JUOKCHJL CEPBI,
OKCHJ| yriepoja, okcuibl azora. CepHas KHUCIOTa, MCMOJb3yeMas B OOJbIINX
KOJIMYeCTBaX B He(pTexuMuu, — OAMH HU3 Haubosee BPEIHBIX IS OKPY)KarolleH
cpenbl 0TX0/10B HedTenepepadoTku. Perenepanus oTpabOTaHHON CEPHOM KHCIIOTHI
TEXHOJIOTMYECKH OYEHb CJIOXKHA M OOXOJUTCS JOpPOro, YeM MOJYyYEHHUE YHUCTON
cepHOil KUCIOTHL. [103TOMY CEpHOKHCIOTHBIE OTXO0/1bl OOBIYHO CIIMBAIOTCS B OBpary,
rOpHbIE€ BBIPAOOTKH, a Ipu ManbiXx KoHHeHTpauusx H,SOs, — B peku, oTpaBiss u
3arpsi3Hsis MOYBbI U IOBEPXHOCTHBIE BOJABI. Y TUIM3ALMS CEPHOKUCIOTHBIX OTXO/A0B
— CJIOXKHAs X03sHICTBEeHHas! mpoliema.

8. CesIbCKOX03511iCTBEHHOE 3arPsSI3HEHHE.

OCHOBHBIMM HMCTOYHUKAMM 3arpsA3HEHUS] OKPYXKAIOLIEH Cpenbl B CEIbCKOM
XO35IUCTBE SIBJIAIOTCS MHUHEPAJIbHBIE, OPraHUYecKHe YAOOpPEHHS M TECTULIHIBI.
IToMrMO 3TOro, BOAOEMBI 3arpsI3HSIOT CEIbCKOXO3AUCTNEEHHbIE CIMOKU — 3TO CTOKHU
KUBOTHOBOJIUYECKUX KOMIUIEKCOB U CTOKHM, OOpasyeMble TMpU BBIMBIBAHUU
arpOXMMHUKAaTOB M MHUHEPAJIbHBIX YAOOpEeHW 3a mpenensl NaXOTHOIO Clos B
MOBEPXHOCTHbIE  BOABL.  [[As ~ KUBOTHOBOJYECKHX  CTOKOB  XapaKTEpPHO
OakTepyallbHOE M OPraHWYecKOe 3arpsA3HEHUE pACTUTEIBHOTO U KHUBOTHOIO
MIPOUCXOXKJICHHUS, & TAKXKE 3arpsi3HEHNE AMMHUAYHBIMUA COETMHEHUSIMHU.

OT UCHONB30BaHUS MHUHEPAIbHBIX M OPraHUYECKUX YIOOpEHHM 3aBUCHUT
IIPOJYKTUBHOCTh CEJIbCKOTO  XO35MCTBA. Munepanvnvie yoobpenus — 3TO
HEOpraHWYeCKHe BelecTBa (IJIaBHBIM 00pa3oM COJIM), COJAEpKaIle HeOOXOaUMbIC
JUISl PACTEHUI AJIEMEHTBI TUTAHUS.

9. IIpOoMBINLUIEHHOCTH CTPOMTENBbHBIX MaTrepuanoB. IlpousBoxacrsa
[IEMEHTa M CTPOUTENbHBIX MaTepUaANOB OTJIMYAIOTCS OOJBIIMM pa3zHOOOpa3ueMm
aTMOC(epHbIX  BBIOPOCOB. (OCHOBHBIE  TEXHOJOTHYECKHE TMPOLECCHl  ATUX
MPOU3BOACTB — HU3MENbUYCHHE, TEepMHUYECcKas o0O0paboTka moaypadpUKaTOB MU
MIPOJIYKTOB, KOTOPbIE COIPOBOKIAAIOTCA BHIOPOCOM OO0JBIIOIO KOJWYECTBA MBUIH U
B3BELIEHHBIX YacTUL B BO3AyIIHbIA OacceliH. Hampumep, npu nmpousBoactse 1 T
nu3BecTH BbiaessieTcss 200 Kr MU, a IpU MOJIYYEHUH | T CTPOUTENBHOIO THIICA —
140 xr meumn.  OTxoAslIM€ Ta3bl MPOU3BOJCTBA CTPOUTEIBHBIX MaTEpPUAIIOB
COZIEPKAT OKCUIBI YIIIEPOA, CEPBIL, a30Ta, YIIIEBOJAOPOABI U JIP.

10. KommyHanbHOe XO03(1iICTBO TropoaoB. KoOMMYyHalIbHOE XO3SIHCTBO
rOpOJIOB HECET B ce0e KUAKUE OTXO/IbI (CO CTOUHBIMU BOJAMM) U TBEP/IbIE.

llapnukosvlii  2¢pghexm — sBJIEHHE TIOBBIIICHUS CPEIHEN TeMImepaTypbl
atMocdepbl 3a CYET YBEJIMYEHMs] KOHIIGHTpAllMd B HEW MAapHUKOBBIX razoB. K



NApHUKOBBIM Ta3aM OTHOCSTCS: BOJSHBIE Tapbl, YIJIEKUCTBIM Ta3 (AUOKCH]
yriaepojaa), METaH, OKCUABI a30Ta, 030H, ()PEOHBI.

[TapHuKOBBIE Ta3bl, BRIOPOIIIEHHEBIE B aTMOC(hEpy B PEe3yJIbTaTe aHTPOTIOTEHHOM
NeSATETLHOCTH, 3aJCPXKUBAIOTCS B arMocdepe, TOTIOMAOT HHGPaKpacHOE
U3IIy4CHHE W TIEPEeU3IydaloT ero OOpaTHO B HIDKHHME cjou aTtmocdepbl. Tak
MIPOUCXOINUT TIOCTETICHHOE TOBBHINICHHE TemIeparypbl. Uem OoJibliie MapHUKOBBIX
ra3oB, TeM CUJIbHEe JeHCTBYET d(DPeKT. YBennueHne KOHIEHTPAINH JaHHBIX Ta30B
MPUBOJUT K YBEJIMYECHUIO Temieparypsl Ha 2-3 °C U K CEphe3HOMY H3MEHEHUIO
METEOPOJIOTHYECKON U TUAPOJIUHAMUYIECKON 0OCTAaHOBKU OMOCHEpHI.

1. O30HOBBII €Ol — 3TO cioi aTMocdepsl (cTpatocdepsl) ¢ MOBBIIEHHBIM

conepkanueM o30Ha. O30H — ayutoTponHas (popmMa MOJIEKYJISIPHOTO KHCIIOPO/Ia, €To
MOJIEKyJla COCTOMT U3 Tpex artomoB kuciopoaa (0Os). O30 oOpa3yercs B
cTpatocdepe U3 KUCI0poia MO BO3ACHCTBHEM YIbTPaduOIECTOBOIO N3TyUEHUSI.

O30H MOTJIOLIAET KECTKOE (KOPOTKOBOIHOBOE) YIABTPAPHOIETOBOE U3ITyUECHUE
ConHua, mpeaoxpaHss XUBbIE OPraHU3Mbl OT €ro ryOUTEIbHOTO BO3ACHCTBUSL.
Kéctkuii ynpTpaduoner He crnocoOeH MPOHUKATh TNIYOOKO B TKAHU U MO3TOMY
MOpa)KaeT TOJBKO MNOBEPXHOCTHbIE opranbsl. OH paszpymaer JHK wu apyrue
OpraHUYEeCKUE MOJIEKYJIbI, YTO MOKET BBI3BaTh PAK KOXKH, KaTapaKTy, UMMYyHHbIE
3a00seBaHus, OKOTH KOXKHU, poroBullsl. lIpennonaraercs kak €CTECTBEHHOE, TaK U
AHTPOIIOT€HHOE MPOUCXOXKICHUE «O30HOBBIX JIBIP». AHTPOIOI€HHOE BO3/IECHCTBHE
CBSI3BIBAIOT C TTOBBIIIIEHHBIM COJIEpKaHuEM XJIOphTOpyriaepo1oB (ppeoHoB) — XDV,

Kucnomuvimu 0oorcosimu Ha3bIBAIOT BCE BUBI METEOPOJIOTMUECKHX OCAIKOB
(moxnab, cHer, rpajl, TyMaH, UHEH, OXKIb CO CHEroM), mokaszareib pH KoTOpbIX
MEHBIIIE, YeM cpeaHee 3HaueHue pH m1oxaeBoil Boasl, paBHOE 5,65.

B oTcyrcTBHM mOOBIX 3arpsi3HUTENIEH OXKIIEeBas BOJa MPEICTABISET COOOM
c1aboKHUCIBIN pacTBOp U uMeeT pH 5,65. DTo mpoMCXOaUT U3-3a TOTO, YTO JTHOKCHT
yriepojia B3auMOJCHCTBYET C J0X7AeBoil Bojaou. [Ipu sTtom oOpasyercs cnabast
yroabHas kucnota (CO; + H,O = H,CO3). B peanbHbIX yCIOBUSIX MOKa3aTeNlb €€
KHCJIOTHOCTH B Pa3HBIX MECTAaX MOKET CHJIBHO OTJINYAThCSA, YTO 3aBUCUT OT COCTaBa
ra3oB, COJEpXKaIUXCs B arMocdepe ONpeeeHHOW MECTHOCTH (OKCHJ Cephl,
OKCH/JIBI a30Ta).

XUMHUYECKAN aHaIW3 KHUCIOTHBIX OCAJKOB IIOKa3bIBACT NPUCYTCTBUE CEPHOU
(H2SO4) u azotnoit (HNOs) kucnor. Hamuume B 3THX (dopMmynax cepbl U a3oTa
MOKa3bIBAET, YTO MpoOsieMa CBI3aHa ¢ BBIOPOCAMHU JAHHBIX AJIEMEHTOB B BO3IYIIHBIN
Oacceiin. Takum o0O0pa3oM, KHUCIOTHBIE OCAJKU BO3HHMKAIOT H3-3a BBIOPOCOB B
aTMoc(depy KHCIOTHBIX OKCUIOB (oKcu bl cephl (SO, 1 SO3) u okcuapl azota (NOy)).

[TomuMo rio0anbHBIX TpoOsieM aTMOochepsl CYIIECTBYIOT U APYTHe, O KOTOPBIX
CTOUT YIIOMSIHYTb.

[IpoGnema geduita MpecHOi BOIBI.

VY4eHble CYMTAIOT, YTO JaHHas mpoOiieMa CBsi3HA C €€ Hepa3yMHbIM
npumeHeHneM. CenbCckoe XO3SMCTBO HMCHOAB3yeT s cBoux Hyxa 70%,
noTpeOIsieMoil YeIoBeKoM mpecHoi Boabl. [ToMuMo Hero B 00ibIMX 00beMax BOIY
MOTPEOISIET TPOMBITIIEHHOCTb.



— Jerpajauys IIOYBEHHOIO IIOKpOBAa M ONyCThIHMBaHuWe. B pesynbrare
«arpoOnpOMBILIJIEHHOI0» 3eMJICAEIUS MMPOUCXOAUT PA3PYLICHUE IIIOLOPOJHOTO COsl
3eMJIU, T.€. MMOYBEHHAas 3po3us (MOYBBI PACIAXUBAIOT Ha OOJBIIMX TEPPUTOPUSX, A
IUIOZA0OPOHBIN CIIOM CMBIBAETCSl BOJIOM WJIM BBILYBAETCSI BETPOM).

BceneactBue pocta HaceneHMsI pacTyT NMOTPEOHOCTH, YTO BEAET K MCTOLIEHUIO
MIPUPOJIHBIX PECYPCOB U MOBBIIICHUIO HArpy3KHU Ha Ouocdepy.

DOHepreTuueckue MpoOJeMbl CBS3aHbl C HMCUEPHIAEMOCTBIO HMCKOMAeMOro
ToruMBa (HedTh, ra3, yrojib) U OOJIBIIMM 3arpsi3HeHHEeM OHochepbl, CBI3aHHBIM CO
C)KMTaHUEM TOIUIMBA. EAMHCTBEHHBIM BBIXOJIOM M3 CIIOKMBILIEH CUTyallud BUAUTCA
UCIIOJIb30BaHNE aJIbTEPHATUBHBIX MCTOYHHUKOB JHEPruu (COJHEYHas, BETpPOBas,
THJIPOdHEPreTUKa, TeoTepMabHas U Jp.).

K opyxunio MaccoBOro yHUYTOXEHHSI OTHOCAT XUMHUYECKOE, OMOJIOTHYECKOE U
anepHoe opyxue. [Ipm HMCHOAB30BaHMM IOCHEAHETO IIOMUMO pajgualud, B
BO3IYIIHBIA OacceilH MOCTYNMUT OTPOMHOE KOJIMYECTBO a’3pO30JIeH, KOTOpHIE
HampaBsTcsl B crpaTocepy. DTO NpUBENET K YMEHBLICHUIO IMOTOKA COJHEYHBIX
Jydeld K TOBEPXHOCTH 3€MJIM W TMOHM)XEHHUIO TeMIlepaTypbl BO3[yXa Ha IJIaHETE
(«anepHast 3umay). Takke, TakoW BHUJ BOWHBI MOXET MPHUBECTH K HACTYILJICHUIO
TEMHOTHI («sIepHas HOYb»), YTO M3MEHUT IUPKYJALMIO BO3AyXa, MPUBEIET K
MpEeKpaIIeHuo mpouecca poTocCuHTE3a U T. 1.

Bonpocs! u 3a1anus
ba3oBeIi1 ypoBEHD

1. IIpuBeaute XapaKTEPUCTUKY METaJLULyPru4eCcKou, XUMHUYECKOM,
HedTen00bIBaOIIEH, HedTenepepabaThIBaIOIICH u HePTEXUMHUYECKOM
MIPOMBIIICHHOCTH, CEJIbCKOTO XO3SMCTBA, TEIJIO3HEPTeTUKH, MPOMBIIIIEHHOCTH
CTPOUTENBHBIX MATEPHAIOB, TPAHCIOPTAa, KOMMYHAJIBHOTO XO3SMCTBA  Kak
HMCTOYHUKOB 3arpsisHEHUs Ouochepsl.

2. Yem o0OBsCHSETCS BO3HUKHOBEHUE «IMAPHUKOBOIO (P (}eKTa» M Ka KOBBI €ro
MOCJICICTBUA?

3. Tlouemy pa3pymiaeTcsi 030HOBBIN clOM 3emin?

4. Kakwue (akTopsl BIMAIOT Ha OOpa30BaHWE W Pa3pyIICHHUE O30HOBOTO JKpaHa
3emmnu?

5. U3 kakux MCTOYHHUKOB IOMAJAI0T B aTMOC(hEpy OKCHUJIBI CEPHI U a30Ta?

6. Kak Ha3bIBaeTCd CMECh JIbIMa, TyMaHa U IbUTU?

7. Uem BBI3BaHbI KUCIOTHBIE JOXKIU?

8. B uem 3akmovaetcs npodsieMa aeduinTa npecHoi Boabl?

9. KakoBbl OCHOBHBIE IPUUHUHBI I€TPATAIUN ITOYB?

[1oBBIIEHHBIN YPOBEHD
1. XapakrepucTtruka ropHoao0ObIBarolIei, HedTenepepadaTbIBaIOIei 1 aTOMHOM
IPOMBINIJIEHHOCTH, KaK UICTOYHHUKOB 3arpsi3HeHUs Onochephi.
2. CocTtaBuTh OJOK-CXEMY, OTPAKAIOMIYIO KJIACCU(PUKALIMIO 3arpsiI3HEHUM.



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

1. Kopobxkun, B. 1. Dxomorus : [yueOnuk] s By3oB / B. Y. Kopookun, JI. B. Ilepenensckuii. -
13-e m3a. - PocroB #//] : @ennkc, 2004. - 602 c. - (Beicuiee o6pazoBanue). - bubmumorp.: c. 602.
2. Opnos JI.C. Dkonorust u oxpana 6mocdepbl Ipu XUMHUESCKOM 3arps3HEeHUU: Y4eOHoe mocodue

st By30B/ JI.K.CanoBaukoBa,l.H.JIo3anoBcKas. - 2-e, mepepad. u nom. - M.:Beici. mkoina,2002. -
334 c.: un. - 320-322
JlonoJHUTeILHAA JTUTEPATYypa:

1 CrenanoBckux, A. C. O6mas sxonorus : yaeOHuk ais By30B / A. C. CtenanoBckux. — M. :
IOHUTU-TAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nko-xuMuyeckre OCHOBBI HHXKCHEPHOH AKOJIOTHH :yueOHoe nocobue / U.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT Apy>K0bI HapoaoB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — enuHOE OKHO JAOCTYyMa K 00pa30BaTeIbHBIM pecypcam

2 http://biblioclub.ru/ — 9BC «YHuBepcurTerckas 6MOINOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 3AEKTPOHHBINA KaTAJIOT aCCOIUALINH YJIEKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBenieHuit u opranuzaruit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOEC 00pa3OoBaHUE

6 http://ecograde.bio.msu.ru — Uudopmannonnas cucrema «@yH1aMeHTaIbHBIE TTPOOIEMBI

OLCHKU COCTOSAHUA SKOCUCTEM U SKOJIOTMUCCKOTO HOPMUPOBAHU S

IIpakTuyeckoe 3ansitue 7. OCHOBBI IKOJIOTHYECKOT0 HOPMHPOBAHHUS.
OcHOBHBIE IOHATHS, ONIPe/ieIeHNs] U CTPYKTYPa cCUCTeMbl HOPMUPOBAHMSL.
IIpeneabHo JoMycTUMBbIE KOHIIEHTPAIIMM XUMHUYECKUX 3aTrPSA3HAIOIINX BellecTB
B KOMIIOHeHTaxX O0uochepsbl. Crioco0bl 0UUCTKH ra30BbIX BLIOPOCOB B
atMoc@epy. Criocodb1 04UCTKH BHIOPOCOB B rugpocdepy. Ciocodbl 0UMCTKHI
BbIOPOCOB B JuTocdepy.

eanb 3ansaTHA: PacCMOTPETh OCHOBHBIE TTOJIOKEHUS U KPUTEPUHU, 3AJI0KECHHBIE
Ipyd  HOPMUPOBAHMM 3arpsi3HCHUN OKpYXKAIOIIEH Cpeibl, a TakKe OCOOCHHOCTH
HOPMHUPOBAHUSA 3arpsA3HEHUN COCTaBHBIX dYacTed Ouocdepsl. Paccmotpers
BO3MOYKHBIE BU/IbI 3arPSI3HEHUN U UX BO3JICVICTBUE HA )KUBOW OPTaHU3M.

3HaHUs U yMeHMsl, TpUoOpeTaeMble CTYJA€HTOM B pe3yJibTaTe 0CBOCHHSA
TeMBbI


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

3HaTh: OCHOBBI CAMOOPraHU3aLMU U CaMOOOPa30BAHUS; OCHOBHBIE METObI 3aLIUTHI
IIPOM3BOJICTBEHHOI'O IIEPCOHAJIA U HACEJIEHHS OT BO3MOXKHBIX ITOCIEACTBUM aBapui;
OCHOBBI ITPOBEJICHUSI MEPOIIPUATUN MO COOIIOICHIE IKOJIOTHUECKON O€301MacHOCTH
MPOBOAUMBIX paboT
YMeTh: caMOCTOSITENTFHO CTPOUTH MPOLECC OBIaieHns1 nHpopMalueit, 0ToOOpaHHOH U
CTPYKTYPUPOBAHHOM JIJIs1 BBIOJIHEHUS TPO(HECCHOHATIBHOM e TEIbHOCTH;
HCII0JIB30BaTh OCHOBHBIE METO/IbI 3a1[UTHI IIPOU3BOACTBEHHOI'O IIEPCOHAJIA U
HACEJICHUSI OT BO3MOXKHBIX IOCJIEICTBUI aBapHii; KOHTPOJIUPOBATH COOJIIO/IEHUE
IKOJIOTMYECKOI 0€3011aCHOCTH IPOBOJAUMBIX PabOT

HaumenoBanue ¢opmupyeMbIX KOMIIETCHUIHH

Nupexc DopMyIHMPOBKA:
OK-7 CIOCOOHOCTBIO K CAMOOPTaHU3AINH 1 CAaMOOOPa30BaAHUIO
OK-9 TOTOBHOCTBIO MTOJI30BAaThCSI OCHOBHBIMH METO/IaMH 3aIUThI

MIPOU3BOJICTBEHHOTO MIEPCOHAJIA U HACEJIEHUS] OT BO3MOKHBIX
MOCJICACTBUM aBapuii, KaracTpod, CTUXUMHBIX OCICTBUM

[IK -14 YMEHHEM MPOBOJUTH MEPOTIPUATHUS MO PODUTAKTUKE
IIPOM3BOJCTBEHHOTO TpaBMaTH3Ma U MPOPeCCHOHATbHBIX
3a00J1eBaHNi, KOHTPOJIMPOBAThH COOJIIOEHNE IKOJIOIMUECKOM
0€30MMacCHOCTH MPOBOANMBIX pabOT

[IpoMBILIUIEHHOE U CEIBCKOXO3SUCTBEHHOE MPOU3BOACTBA OOYCIOBIMBAIOT
MHTEHCUBHOE aHTPOIOT€HHOE 3arpsi3HEHHE MPUPOIHON CPENbl, KOTOPOE OTPAKAECTCS
Ha COCTOSIHUM TOMYJSIUAA PACTEHUI U JKMBOTHBIX, 4 TAK)KE HA COCTOSIHUM 30POBbS
moneid. MHorue BeIecTBa, 3arps3HSIONINE OKPYXKAIONIyl0 Cpeay, O0JamaaroT
0COOBIMH dhopmamu MOPAKAOIIIETO TeNCTBUS - TEepaTOTEHHBIM,
MMMYHO/ICTIPECCUBHBIM, IMOPHUOTOKCUYECKUM, KaHIIEPOTCHHBIM W MyTareHHbIM. B
CBS3U C OTUM OJIHOM W3 IIEHTPAJIBHBIX MPOOJEM DKOJIOTHH SBISETCS OIEHKA U
PETryJINPOBAHUE YPOBHEW PA3IMYHBIX BUIOB 3arpsI3HEHUN HA OKPYKAIOLIYIO CPEBbI.
NmeHHO Mo3TOMyY TéMa BEChbMa aKTyaJIbHA.

Teopernueckast 4acTb

I{eHTpaIbHBIM TIOHATUEM TOKCUKOJIOTMM SIBJSIETCA TIOHATHE «MOKCUH» W
«epeonoe sewecmeo». llon moxcunamu TOHUMAIOT XUMHYECKHE COEAMHEHUS
PacCTUTEIBHOTO, KUBOTHOTO WJIM OAaKTEPUAILHOIO MPOMCXOKIEHUS, CIIOCOOHBIE MPH
IIOIAJIAHUU B KUBOM OPraHK3M BBI3BIBATH pa3IMYHbIE 3a00eBaHus WK rudens. [loxa
8peOHbIM  eujecmeom TIOHUMAIOT BEIIECTBO, KOTOPOE B pe3yjbTaTe KOHTAKTa C
OPraHU3MOM  YEJOBEKAa BbI3BIBACT HAPYLICHHUE €r0  COCTOSHUSA  340pPOBBS.
Tokcuunocms — 3TO CHOCOOHOCTh XMMHMUYECKHX COEIMHEHUI OKa3blBaTh BPEIHOE
BO3JICMICTBHE Ha MBbIE OpraHu3Mbl. CamMoil OMacHOW TIPYINIOW BPEOHBIX BELIECTB
ABIIIOTCA KaHLEPOreHsl (0T JIaT. cancer — pak). Kauyepocennoe eewecmeo —
XUMHUYECKOE BEIIECTBO, KOTOPOE IpU BO3JAEHCTBUM HAa JKUBOW OpraHusM (mpu
OTIpE/ICNICHHBIX YCIOBUSIX) CIIOCOOHO BBI3bIBATH OHKOJIOTUYECKUE 3a00I€BaHMSL.



Hopmuposanue kauecmea oxpysicaroweti npupooHotl cpedbl — 3TO ACSITEIbHOCTD
[0 YCTAHOBJICHUIO HOPMATHUBOB MPEAEIbHO AOMYCTUMBIX BO3JEHCTBUI YE€IOBEKa Ha
pupoay. YCTaHOBJIEHUE HOPMATHUBOB KAUECTBA OKPYKAIOIIEH Cpe/lbl OCHOBBIBAETCS
Ha KOHIEMIMU TOPOTrOBOCTU BO3JEUCTBUS. [lopoe 8pednozo Oeticmeusi — 3TO
MHUHUMAaJbHas 7032 BEIIeCTBa, MPU BO3JECUCTBUU KOTOPOM B OpPraHM3Me MOTYT
BO3HHKHYTh HW3MCHCHHS, BBIXOJAIIME 3a Mpefenbl  (DU3NOJIOTHUECKUX |
MIPUCTIOCOOUTENBHBIX PEAKITUH.

B o0ocCHOBYy HOpMaTMBOB KauecTBa OKpYXKalollled Cpelbl TOJIOKEHbl TpHU
MOKA3aTeNs: TEXHOJIOTMUYECKUM, MEAUIIMHCKUN Y HAYYHO-TEXHUYECKUM.

HopMbl 1 HOpMaTUBBI KauecTBa OKPY KaroIel cpe/ibl MoApa3aeisItOTCs Ha:

—  CAHUTApPHO-TUTMEHUYECKUE: TPEACNbHO JOMYCTHUMAasi KOHLEHTpAaIMs
Bpeanbix BemecTB (I1JIK); momycTumsblil ypoBeHb GU3HMUECKUX BO3ICUCTBH (ITyma,
BUOpAIMy, HOHU3UPYIOIINUX U3ITyYCHUH U . );

—  DKOJIOTHYECKHE: IKOJOTO-TUTMEHUYECKUE HOPMATHUBBI; SKOJIOTO-3aIlUTHBIC
HOPMAaTHUBBI; MPEJIETIbHO JOMYCTUMbIE HOPMATHUBHI;

—  TPOU3BOJICTBEHHO-XO3SWCTBEHHBIC:  JIOMYCTHUMBIA  BBIOPOC  BPEAHBIX
BEIIIECTB;, JIOMMYCTUMBIA CcOpPOC  BpPEOHBIX BEHIECTB; JOMYCTUMOE HU3BITHE
KOMITOHEHTOB TIPUPOJTHON CPEibl; HOPMATHUB 0Opa30BaHUsI OTXOJIOB MPOU3BOJCTBA U
MOTPEOJICHUS;

—  KOMIUIEKCHBIE I[IOKa3aTeNu: JONyCTHUMas AaHTPONOreHHas Harpy3ka Ha
OKPY’KaIOIIyI0 MPUPOAHYIO CPEY; IKOJIOTHYecKasi EMKOCTh TEPPUTOPHU;

—  BpPEMECHHBIE.

Ilpeoenvrno oonycmumas xoumyenmpayus (I1/[K) — 3TO KOJIUYECTBO BPEIHOIO
BEIIIECTBA B OKpPYXAWMIEH CcpeAe, KOTOpOE IMpU MOCTOSHHOM WA BPEMEHHOM
BO3/ICIICTBMM Ha 4YEJIOBEKAa HE BIUSET Ha €ro 3JI0POBbE M HE BbI3BIBAECT
HeOJaronpusITHLIX MOCIEACTBUM Y €ro MOTOMCTBA.

1. HopMupoBaHue 3arpsi3HSIOMINX BEIIECTB B BO3AYXE.

Kauecmseo ammocgeprnozo 6030yxa — 3T0 COBOKYITHOCTb CBOWCTB aTMOC(EpHI,
OTIpENIEIISIONIasl CTENEeHb BO3JACUCTBUS (DU3NUECKUX, XUMUUECKUX U OMOJIOTMYECKUX
(akTOpOB Ha pACTEHUS, >KUBOTHBIX M YEJOBEK, a TaK € Ha MaTepuasbl,
KOHCTPYKIIUU U OKPY>KAIOIIYIO CPEy B IIEJIOM.

JI1s1 KaKJI0ro BPEIHOTO BEMIECTBA B BO3yXE YCTAHABJIMBAIOTCS MPEHEIbI €r0
colepKaHUsi B  TMPOU3BOJCTBEHHOM  (IpeIHAa3HAYCHHOW JUJIi  pa3MelleHus
IpOMBINUIEHHBIX npeanpusatuii u 1.1.) — 1K, , (paGoueil 30HBI) U B cenuTeOHOM
30HE (MpeTHA3HAYCHHOM 71 pa3MEIeHUs KIIoro GoHaa, OOIECTBEHHBIX 3/TaHUN U
t.4.) — IIJIK.s (atMochepHOro Bo3ayxa HaceneHHOro myHkTa). [Tomumo 3toro,
YCTaHOBJIEHBI eme naBa HopmatuBa — pasoBbli (IIJIK.p,) M cpeaHecyTO4YHBI
(M7K...).

2. HopmupoBaHue 3arps3HsIOMUX BEMIECTB B BOAHBIX 00BEKTAX.

Hcnonbs3oBaHre BOJbI, CBSI3aHHOE C €€ YaCTUYHBIM WJIM TOJHBIM H3BSITHEM,
Ha3bIBACTCS 0OONOIb30BAHUEM.



B 3aBucumoctn oOT ueﬂeﬁ HCIIOJBb30BaHUA BOJbBI BLBIACIIAIOT TPpH BHAA
BOJOITIOJBb30BaHMUA:
—  XO34MCTBCHHO-IIUTHEBOE - BOJHBIC OOBEKTHI HCIIOJIB3YIOTCA JJIA

XO035UCTBEHHO-TTUTREBOTO  BOJOCHAOKEHUST W Uil  MPEANPHUATHN  THUIICBOU
IPOMBIIIJIEHHOCTH.

— KYJbTypHO-OBITOBOE — BOJIHBIE OOBEKTHI HCIOJIB3YIOTCS ISl KyTHaHus,
OTAbIXa, CIIOPTA.

— BOJOEMbl PBIOOXO3AMCTBEHHOTO HAa3HAYEHMsI TMOAPA3ACISAIOT Ha  JIBE
KaTEeropuu: MepBasi KaTeropus — BOAHbIE 0OBbEKThI, UCTIOIb3YEMBbIE JIJI1 COXPAHEHUS U
BOCITPOM3BOJCTBA IIEHHBIX BHUJOB pPbIO; BTOpasi KaTeropusi — BOAHBIE OOBEKTHI,
UCIIOJIb3yEeMbI€ JIJISl APYTUX PHIOOXO3AMCTBEHHBIX LEIEH.

Kauecmeo 600b1 — 3T0 XapaKTEpUCTUKA €€ COCTaBa U CBOMCTB, ONPEEIIAIONIast
€€ MIPUTOTHOCTD JIJII KOHKPETHBIX BUIOB BOJOMNOJIB30BAHHUS.

[Tokazatenmn BpenHoctn (JIIIB — nuMuTHpyronuii moka3areiab BpPEIHOCTH)
MPECTaBISAIOT COOON MPU3HAKH, IO KOTOPBIM MTPOU3BOIUTCS OLIEHKA KaueCTBa BOJIbI:

—  CaHUTAPHO-TOKCUKOJOTUYECKHE — BKJIIOYAIOT B €0 MUKPOOMOJIOTMYECKUE

Y Tapa3uTOJIOTMYECKUE TOKa3aTeau BOJAbl (YMCIO MHUKPOOPTaHU3MOB U OaKTEpHid
IPYNIbl KUIIEYHBIX MAJOYEK B €AUHULE 00bema). TOKCMKOIOrM4ecKue MmoKa3aTeinu
BOJbI, XapaKTEpU3YIOT OE3BPEIHOCTh €€ XUMHYECKOI'O COCTaBa, OINpPEAEIAIOTCA
coJiepKaHUEM XMUMHUYECKUX (TOKCUYHBIX) BEIIECTB, KOTOPOE HE JAOJKHO MPEBBIIATh
YCTaHOBJICHHBIX HOPMAaTHBOB.

— oOllleCaHUTapHbIE — YCTAaHABIMBAECTCS B BHUAE HOPMATUBOB IS
OTHOCHUTENBHO MAJOTOKCUYHBIX U HETOKCHUYHBIX COCAUHEHUN — HAIpUMEp, alleTOHa,
YKCYCHOUW KUCJIOTHI U T.II.

—  OpraHoJIENTHYECKHWE — TEMIIEpaTypa, MPO3pavyHOCThb, LIBET, 3aIlax, BKYC,
KECTKOCTh. K JaHHOMY IIOKa3aTeslt0 OTHOCSATCA HOPMATHBBI ISl TE€X BEIIECTB,
KOTOpPbIE€ BBI3BIBAIOT HEYJIOBJIETBOPUTEIbHYIO OPraHOJENTUYECKYIO OILEHKY (110
BKYCy, 3amaxy, I[BETY, MEHUCTOCTU U T.[.) MPU KOHIEHTPALMIX, HAXOIALIUXCS B
npeaenax aonyctuMmbix 3HadeHud. Hanpumep, TIJIK nns penona, ycranaBnuBaemas
o HaNmu4MIo 3anaxa, cocrasisieT 0,001 mr/in mpu ycinoBuu xsnopupoBanust Bojsl u 0,1
MI/1 — B OTCYTCTBHE XjopupoBaHus. K opraHoJenTUYeCKUM JTUMUTHUPYIOIIUM
nokaszaresisiM oTHocAT Takxke [IJIK mis umeromux okpacky coenunenuit xpoma (V1)
u xpoma (III), umeromux 3anax v xapakTepHBIM MPUBKYC KEPOCHHA U XJIopodoca T.1.

Takum 006pa3om, M0 HOpMAaTUBAM KAa4eCTBA BOJABI MOAPA3IEISAIOT Ha:

— TIUTHEBBIC;

— TMpUPOJHBIE BOALI (BOJOEMBI  XO3SIMCTBEHHO-NIUTHEBOTO, KYJIBTYPHO-
OBITOBOTO M PHIOOXO03MCTBEHHOTO HA3HAYCHUS );

— CTOYHbIE BOJIbI (JINBHEBBIE CTOKH, HOPMATUBHO-OYHIIICHHBIC U T.[T.).

3. HopMupoBaHue 3arpsA3HAIOMIMNX BEMIECTB B IOYBE.



3arpsA3HAONIME TOYBY BENIECTBA HOPMUPYIOTCS:

— B IIaXOTHOM CJIO€ MTOYBHI;

— B IIOYBE TEPPUTOPUI NPEANPUATHI;

— B IIOYBAX >KUJIBIX palOHOB (B MECTaX XpaHEHUs OBITOBBIX OTXO/OB).

[Ipy HOpPMUPOBaHMM 3arpsA3HSIOIIMX BEIIECTB B IIOYBY HCIOJB3YIOT JIBa
IIOKA3aTeIst:
1) xapakTepu3zyeT BHYTpPEHHEE COCTOSHHE U3y4aeMoro oOBeKTa. 37ech

BBIJICJISIFOT YETBIPE MOKA3aTEIs BPEAHOCTHU:

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

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

— MUTPALMOHHOE BO3IYIITHOE — MEPEXO0/] BEIIECTBA U3 MOYBKI B BO3YX;

— 00IIecCaHUTAPHOM — TMTUEHUYECKOE BIIMSTHUE BEIIECTBA HA CAMOOYHIIIAIOITYIO
CITOCOOHOCTH MOYBBI, €€ OMOJIOTHYECKYI0 aKTUBHOCTD U MIOYBEHHBIM MUKPOOHOIIEHO3.

2)ycranoBnenue [IJIK B mouBe. JlaHHBI mOKaszarenb SBISETCS HamOoJee
11eJIECO00PA3HBIM, B CBS3H C TEM, YTO BEChbMa CJIIOKHO YCTAaHOBUTH €IMHOE 3HAUYCHHE
ITJIK nj1st TOYBBHI.

Ouucmra 2aza — 3TO NMPOLIECC OTACNICHUS ra3a Wiy MpeBpalleHue B 0e3BpeIHOe
COCTOSTHME  3arps3HSIONICTO  BEIIECTBAa,  BBHIOPACHIBAEMOTO  MPOMBIIICHHBIM
HMCTOYHUKOM.

M0 arperaTHOMY COCTOSIHUIO 3arpsi3HUTENH BO3TyXa MOPa3AeIIsAIOTCs Ha TIBLIH,
TyMaHbI ¥ Ta3011apo00pa3HbIe MTPUMECH.

CucreMbl OYMCTKHA BO3AyXa OT MBUIM JAETSATCS Ha YEThIpe TPYIIBI: CyXHE U
MOKpBIE TIBIJICYJIOBUTEIH, SJCKTPODUIBTPHI U (PUIBTPEHI.

[Tpu MOBBIIIEHHOM COJIEP’KaHUU TIBUTH B BO3YXE HUCIIOJIB3YIOT MBUICYTOBUTEIN
U 2NEeKTpoOuIbTpel. DUIBTPHl TPUMEHSIOT IS TOHKOW OYMCTKH BO3AyXa C
KOHIIEHTpanuei npumeceii menee 100 mr/m>.,

JUis O4MCTKHM BO3AyXa OT TyMaHOB (Hampumep, KHCIOT, IIeoued, macel u
IPYTUX  SKUJAKOCTEH)  HCHOJB3YIOT  CHeluadbHbie  (UIBTPHI, HA3bIBAEMBIC
TYMaHOYJIOBUTEIISIMHU.

Bre16op cpeacTB 3amuThl BO3AyXa OT ra3onapoo0pa3HbIX MPUMECE 3aBUCUT OT
NPUMEHSEMOTO METO[a OYHCTKH.

[To xapakTepy mnpoTeKaHUS (UINKO-XUMHUYECKUX TPOIECCOB BBIICSIOT
METO/TBI:

3) abcopOuum (TMpOMBIBKA BBIOPOCOB PACTBOPUTENISIMU TNpuMmecH). JlaHHBIN

croco® OCYIIECTBIISIETCS. B yCTaHOBKax-aOcopOepax, sBIsIeTCs Haubosee
OPOCTBIM M HWMEET BBICOKYIO CTemeHb O4yucTKh. Crnoco® OcHOBaH Ha
XUMHAYECKUX PEAKUUSIX MEXKIYy Ta3oM M IOIVIOUIAIOIIEW CYCIIEH3HEU
(111€J10YHOM pacTBOP: aMMHUAK, U3BECTD);

4)  xemocopbruu  (MPOMBIBKA  BBIOPOCOB  pPAcTBOpAMU  PEArcHTOB,
CBSA3BIBAIOIIUX MPUMECH XUMUYECKH);



5) axgcop6buuu  (TOTJIONIEHWE ~ Ta3000pa3HbIX  MpPUMECEH  TBEPIAbIMHU
MOTJIOTUTEIISIMHU )
6) TepMUYECKOM HEUTpan3alu.

B cootBerctBun ¢ ['OCT 12.1.1.01-77 mon obpabomxoii cmoyHvlx 600
MMOHMMAIOT BO3/JICHCTBHE HA HHUX C IEJIbI0 00eCIeYCHHS] HEOOXOJMMBIX CBOWCTB H
coctaBa. Quucmrka cmouHsblX 600 — 3TO 00pabOTKA BOABI C IENIBI0 Pa3pyLICHUS WIH
yaaJeHus U3 HUX ONpeAeICHHBIX BEIICCTB.

OCHOBHBIM TTyTEM SIBJISICTCS] OYMCTKA CTOYHBIX BOJ OT 3arps3HCHUI.

Ounctky ©u  00pabOTKYy  MPOMBINUICHHBIX  CTOKOB  MOAPA3IEISIIOT
MEXaHUYECKUMH, (PUINKO-XUMUUYECKUMH, XUMUYECKUMH, DIECKTPOXUMHUUCCKUMH,
OMOJIOTHYECKUMH M TEPMUYECKUMH MeTofamMH. BeiOop MeTo/ma 3aBUCHT OT pa3mepa
JacTHUIl TpuUMeced, HUX (PUIUKO-XUMHUYECKUX CBOMCTB, pacxoja CTOYHBIX BOJ,
KOHIICHTPAITUHU BEIIECTB U HEOOXOMMON CTCTICHH OYHCTKH.

MexaHn4ecKkne  METOABl  BKIIOYAIOT:  NPOICKMBAHHWE,  OTCTaWBaHUE
(OTCTOWHUKH,  TICCKOJIOBKH,  OCBETIMIH,  HE(JICIOBYIIKH),  (QHIBTpAIHIO,
neHTpudyrupoBanue (TUIPOIMKIOHBI U IEHTPUDYTH).

OU3NKO-XUMUYCCKUE METOJBI OYUCTKH BKIIIOYAIOT (DIIOTAIHIO, aJICOpOITHIO,
WOHHBIH OOMEH, OKCTPAKIMIO, PEKTH(PUKAIIUIO, BBIIApUBAaHUE, IUCTHIUISIIHIO,
oOpaTHbIil 0cMOC, yIbTpapUIbTPAINI0, KPUCTATUIA3AINIO, TECOPOIIHMIO U Jp.

XUMHUYECKUE METOJbI OYMCTKH MOAPA3JICIISIOT Ha MPOIECChl HEHTpaIu3alud 1
OKHCJICHUS.

buonoruueckne  MeTOABI  OCHOBAaHBI ~ HA  OYMCTKE  CTOYHBIX  BOJ
MHKPOOPTraHW3MaMH B a3pOOHBIX (HACBIIICHUE KUCIIOPOJAOM BO3/yXa) YCIOBUSAX.

Tepmuueckoe COKUTaHUE PUMCHSIOT TUTSI YHHUTOXKCHUS
BBICOKOKOHIICHTPUPOBAHHBIX ~ CTOYHBIX BOJ, COJACPXKAIIUX MHHEpAIbHBIE MW
OpPTaHUYECKUE DJIEMEHTHI.

MeToIbI OYUCTKH MOTYT OBITh:

— pereHepaTMBHbIE —  MPEAYyCMaTPUBAIOT W3BICYCHHE W YTHIH3AIHIO
COJIEPKAIMXCSA B BOJIE LIEHHBIX BEIECTB M MOCIEAYIONIYyI0 UX mepepaboTky. He
BCEr/la IaHHBIA METOJ] MO3BOJISIET OYUCTHTH BOAY O HEOOXOIAMMOTO COCTOSsIHHS. B
ATOM CITy4ae BOAY JOOYHIIAIOT AECTPYKTUBHBIMU METOAMH.

— JCCTPYKTHBHBICE — MPEIyCMATPUBAIOT pa3pylICHHE 3arps3HSIONIMX BOIY
BEIICCTB ITyTEM MX OKUCJICHUS WJIM BOCCTAHOBJICHUS, B PE3yJIbTATE Yer0 00Pa3yroTCs
ra3bl WM OCAIKH.

OCHOBHBIMU HaIpaBiICHUSIMU YTHIM3ALUUHU (MCIIOIB30BAHUS U 00€3BPEIKUBAHUS)
MeepobIX NPOMBIULIEHHBIX OTXO/I0B SBIISIFOTCS:

—  3aXOpOHEHHS Ha CBAJKaX U MOJUTOHAX;

—  mepepaboTKa Mo 3aBOACKON TEXHOJIOTUY;

—  CKUT'aHHME OTXOJ0B XMMHUYECKUX MPOU3BOJICTB C TOPOJICKUM MYCOPOM;

—  [HUPOJU3 U Pa3/ICNIbHOE CKUTAHKUE B CIICUAJIBHBIX MEeYaXx;

HCIIOJIB30BAHUC OTXOA0B XUMHUUYCCKUX ITPOU3BOJACTB KaK r0OTOBOI0O MaTcpuajia
I APYTUX TCXHOJOTMICCKUX ITPOLECCOB.



Bonpocsl u 3a1aHus

ba3oBblli ypOBEHB

l.

Kakue nokazarenu mojokeHbl B OCHOBY HOPMAaTUBOB Ka4eCTBa OKpYKarouen
cpeabi?

2. Kax xnmaccuumupyroTcs HOPMBI M HOPMATHBBI KadecTBa OKpYKaromieh
cpenbi?

3. Uto Takoe AomycTUMas Harpy3ka Ha OKpY>Karollyo cpeay?

4. Yto Takoe BPEMEHHO JONYCTUMBIE KOHLICHTPALINH?

5. Yro takoe ITJIK?

6. OxapakTtepu3yiiTe OCOOCHHOCTH HOPMHUPOBAHMS 3arps3HSIONIMX BEIIECTB B
BO3/yXE.

7. OxapakTepu3yiTe OCOOCHHOCTH HOPMHUPOBAHMS 3arps3HSIONIMX BEIIECTB B
BOJIHBIX O0OBEKTaX.

8. OxapaktepusyiiTe OCOOEHHOCTH HOPMHUPOBAHHS 3arps3HSIONIMX BEIIECTB B
MIOYBE.

9. Kakue cymiecTBylOT CHocoObl OYHCTKM Ta30BBIX BHIOPOCOB B armochepy?
[IpuBenute nx kinaccudukanuio. OxapakTepusynTe KKl crmocoo.

10. Kakue cCymecTByIOT CIOCOOBI OYHCTKH BBIOpOCOB B THapochepy?
[IpuBenute nx kinaccudukanuio. OxapakTepusynTe KKl crmocoo.

11. Kakue CylecTBylOT CIOCOObI OYHMCTKM BBIOPOCOB B JuTochepy?
[TpuBeaute ux knaccudukamnuio. OxapakTepusynTe Kaxablid crnocoo.

12. OcCHOBHBIE METOJBI 3aIIMTHI MPOU3BOACTBEHHOIO MEPCOHANA U HACEIICHUS
OT BO3MOYKHBIX IIOCJIEICTBUM aBapHii

13.  OcHOBBI TPOBEACHUS MEPONPUATUNA MO COOJIOJCHUE HKOJOTHUYECKON

0€30MMacHOCTH MPOBOAUMBIX padbOT

[ToBbILLIEHHBIN YPOBEHB

1. Temy «Knaccudukaiysi CTOUHBIX BOJA M MPUHITUI UX OUYUCTKI» MPEICTABUTH B
BUJIE TIPE3CHTALIUU.
2. Temy «llepepaboTka TBEpIBIX OTXOJOB; 3aXOPOHEHHE» NPEICTABUTH B BUIE

IMpC3CHTAlU.

Cnncok JuTeparypbl, peKOMeHAyeMblil K HCIO0JIb30BAHUIO M0 TAHHOH TeMe

OcHoBHasi IuTEpaTypa:

1. KopobOxuH, B. N. Dxonorus : [yueOnuk| ams By3oB / B. . KopookuH, JI. B. Ilepenenbckuii. -
13-e u3n. - PoctoB H/]J] : ®enukc, 2004. - 602 c. - (Beicmiee o6pa3zoBanue). - bubnuorp.: c. 602.
2. Opmnos J.C. Dxonorus u oxpana 6uocdepsl Ipyu XUMUYECKOM 3arpsisHeHUU: YuebHoe mocodue

st By30B/ JI.K.CanoaukoBa,l.H.JIo3anoBcKas. - 2-e, mepepad. u nom. - M.:Beici. mkoina,2002. -

334 c.: mn. - 320-322
JlonoHUTeILHAS JJUTEpaTypa:

1 CrenanoBckux, A. C. O06mias sxosorus : yueOHuk 1yst By30B / A. C. CtenaHoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.



2 bparunkoBa, 1. I'. ®U3UKO-XUMHUYECKHUE OCHOBBI MHKEHEPHOU IKOJIOTHH :yueOHoe mocobue / U.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcUTET Apyk0bl Hapoaos, 2011. — 124 c. — ISBN
978-5-209-03579-4.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — eauHOE OKHO IOCTYyTa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OnOIMOTEKA OHIANH.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIHN KaTajIor acCOUAINU AIEKTPOHHBIX OHOIHOTEK
y4eOHbIX 3aBenieHuit u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOEC 00pa3OoBaHUE

6 http://ecograde.bio.msu.ru — Uudopmanmonnas cucrema «@yH1aMeHTaIbHBIE TTPOOIEMBI
OILIGHKH COCTOSTHUS SKOCHUCTEM M SKOJIOTUIECKOTO HOPMHUPOBAHHUSI»

IIpakTuyeckoe 3ausaTHe 8. KOHTpoIb KauecTBa OKpY:KaKOIIell cpeabl.
IIpupoao3amMTHbIE MEPONPUATHS. IKOJOTHIECKHIT MOHUTOPHUHT.
IKOJIOTHYECKHE U MPABOBbIE ACTIEKTHI PANIMOHAJIBHOT0 MPHUPOI0NOJIb30BAHHUS.
Me:xkayHapo/Hoe COTPYAHHYECTBO B 00/1aCTH 3aIUTHI OKPY:KAKOIIEH cpeabl

Hean 3anaTnsi: O3HAKOMUTHCS CO CTPYKTYPOIl IKOJOTMUYECKOTO MOHUTOPUHTA
YU pAacCMOTPETh 3a/a4M, PEIIa€MbIe Ha KaXXIOM OTJIEJIIbHOM ypoBHE. PaccMorpers
NOHSATHE TNPHUPOAONOJIB30BAHME W  OPraHU3alMM  3aHUMAOIIMECS  3alIUTOMN
OKPYKAIOIIEU CPEbI

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

3HaTh: OCHOBBI CAMOOPTaHU3AIMN U CaMOOOPA30BaHMSI; OCHOBHBIE METO/IbI 3AIIUTHI
IIPOM3BOJICTBEHHOI'O IIEPCOHAJIA U HACEJIEHHs OT BO3MOXKHBIX II0CIEACTBUM aBapul;
OCHOBBI ITPOBEJICHUSI MEPONIPUATUIA MO COOIIOIEHUE IKOJIOTHUECKON O€301MacHOCTH
MIPOBOJIUMBIX PadbOT
YMeThb: caMOCTOSITENILHO CTPOUTD MPOIIECC OBIIAJIEHUS MH(OpMaluel, 0TOOpaHHON U
CTPYKTYPUPOBAHHOM ISl BBIMOJHEHUS TPO(PECCUOHATILHOM €SI TENIbHOCTH;
HCII0JIb30BaTh OCHOBHBIE METO/IbI 3a1{UTHI IIPOU3BOACTBEHHOI'O IIEPCOHAJIA U
HaceJIeHUs! OT BO3MOXKHBIX MMOCIEACTBUN aBapuil; KOHTPOJIUPOBATH COOIIOACHUE
AKOJIOTUYECKON 0€30MacHOCTH MPOBOJIUMBIX padoT

HaumenoBanue (opmupyeMbIX KOMIIETCHUUMH

Nunexc PopMyIMpOBKa:
OK-7 CIIOCOOHOCTBIO K CAMOOPTaHU3allii U caMo00pa30BaHUIO
OK-9 TOTOBHOCTBIO ITOJIb30BAThCSI OCHOBHBIMU METO/IaMH 3aIIUATHI

IIPOM3BOJCTBEHHOIO MEPCOHANA U HACEJIEHHUSI OT BO3MOYKHBIX
NOCJIEACTBUM aBapuil, KaTacTpo, CTUXUUHBIX OeICTBUI



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

[IK -14 YMEHHEM MPOBOJUTH MEPOTIPUATHUS MO MPOPUTAKTUKE
IIPOM3BOJCTBEHHOIO TpaBMaTH3Ma U MPOQPeCcCHOHATbHBIX
3a00J1eBaHN, KOHTPOJINPOBAThH COOJIIOEHNE IKOJIOIMUECKOM
0€30MMacCHOCTH MPOBOAMMBIX pabOT

AKTyaJIbHOCTh MOHUTOPHMHIA OKPYKAIOLIEW Cpeabl 3aKI0YaeTcss B TOM, YTO
yJ1aeTCsl CBOEBPEMEHHO BBISIBUTh OCHOBHBIE MPOOJIEMBbI, CBSI3aHHBIE C HAPYIICHHEM
sKojoruyeckoro OamaHca. Jlns d9ero HeEOOXOOUMO MPOBOJUTH  pPa3IUYHbIE
UCCIIENOBAHUSI, CBA3aHHBIE C DKOJIOTUEM.

Bce npuponooxpaHHble MEPONPUATHS UMEIOT HA3HAYEHHE HE  TOJBKO
KOHTPOJIUPOBATh COCTOSIHUE OKPYXKAKOWIIEH Cpelpl, HO U BBIABIATH  CIIEBI
3arpsA3HEHUs, B OTOM M 3aKJIIOYAETCS aKTyaJIbHOCTh MOHMTOPHUHIA OKPYKAKOLIEH
cpeabl. ODHOBPEMEHHO C 3THUM MPOU3BOJMUTCS IMOUCK IyTEH I YCTPAaHEHHS
MOCJIE/ICTBUS 3arpsi3HEHUN. {151 3TOro MpoOBOASTCA Pa3JIMYHbIE UCCIENOBAHUS, B TOM
YHCJIE U C UCTIOJIH30BAaHUEM JJaO0OPATOPHOTO 000PYIOBAHUS.

AKTYaJIbHOCTb TeMBbI ONPEJEISAETCS MNPOTUBOPEUUEM MEXKAY YBEIMUYCHUEM
MacmTaboOB WCHOJB30BaHUS MPHUPOIAHBIX PECYpPCOB, POCTOM  OOIIECTBEHHBIX
MOTPEeOHOCTEN B OOECMEYEHUU PAIMOHAIBHOTO TPUPOJIOIOIB30BAHUS M CTEIEHBIO
MIPABOBOI'0 PETYJIUPOBAHUS OTHOUIEHHWM IO WCHOJIb30BAHUIO U OXPAaHE NPUPOIHBIX
00OBEKTOB, a TaK)Xe MPAKTUKON IpaBONpUMEHEHHs B 3ToM cdepe. B orimuue ot
MHOTMX JPYTMX BOIPOCOB  IPAaBOBOTO  PEryJHUPOBAHHUS  OTHOLIEHUH IO
MIPUPOIOTIOIB30BAHUIO, npoOnemMa PAlMOHAIBHOTO IPUPOIOIIOIB30BAHUS
paccMaTpuBaeTCs MPAKTUYECKU BO BCEX HOPMATHBHBIX MPABOBBIX aKTax B 00JACTH
AKOJIOTUYECKOro mpasa. bosiee Toro, B mociegHue roasl B Poccum mpeanpuHATHI
HEOOXOAMMBbIE MEpbl MO BOCIOJHEHUIO 3aKOHOAATENbHBIX MPOOEoB B cdepe
MIPUPOJIOTIOIL30BAHUS, IPUHAT PsiJT HOPMATUBHBIX MPABOBBIX aKTOB, HAINpaBJICHHBIN
Ha OO0ecCIeYeHUe palMOHAIBHOTO MPUPOJOTNOIB30BAHUS U OXPaHbl OKPYKAIOIICH
Cpelpl, HIOATOTOBJIEH P 3aKOHOIIPOEKTOB.

Teoperuyeckasi 4acThb

IKono2uyecKuil MOHUMOpUH2 — 3TO KOMIUIEKCHAs, IIeJICHApaBlIeHHas cCUcCTeMa
HaOJIIOJICHUM, OLIEHKW W TIPOTHO3a M3MEHEHUW COCTOSHUS OKpPYIXKAIOIIEH Cpebl,
BBI3BAHHBIMU AHTPOTIOT€HHBIMU TPUYMHAMHU, TIO3BOJSIONIYI0 IPOTHO3UPOBATH
Pa3BUTHE 3TUX U3MEHEHHU.

B 3aBucumoctd OT MacmTabOB MPOU3BOIMMEBIX HAOIIOJECHUN pPa3IHYaroT
CJIEYIONIME BHJIBI JKOJOTHYECKOTO MOHUTOPHHTA: TI00aNbHBIN; PErMOHATLHBIN,
JIOKAJIbHBIM.

B 3aBucuMoOCTH OT IpUMEHSEMBIX CPEJICTB HAOJIOMCHMS: HAa3€MHBIA ITCIIHI
MOHUTOPHHT; aBUAIMOHHBIN JISTKOMOTOPHBIN; aBUAIIMOHHBIN; KOCMHYECKHUM.

[enp rno6anbHOTO MOHHUTOPUHIA — YCTAHOBJICHHWE KOHTPOJBHOIO YpPOBHS
3arpsi3HSIIONIMX  BEHIECTB, CO3JAHUE  CHUCTEMBl  PAHHErO0  MPEAyNPEKICHUA
AKOJIOTMYECKON KaTacTpo(dhbl, yCTaHOBJIICHHE (OHOBBIX YPOBHEW I OCHOBHBIX
AKOCHUCTEM, U3YUEHHE OMOTCOXUMUYECKHUX IIUKIIOB.



3agayamMu PErHOHAIBHOTO 3KOJOTHUYECKOTO MOHUTOPHUHTA SIBJIFOTCA: KOHTPOJIb
HaJ (POHOBBIMU 3arps3HEHUSMU; HAOJIOJCHHE, OIEHKA, MPOTHO3 TPaHCTPAHUYHBIX
MIEPEHOCOB BPEAHBIX BEIIECTB; (HOPMHUPOBAHHE pPACTPEEICHHOW 0a3bl JAaHHBIX 00
HKOJIOTMYECKOI 0OCTaHOBKE B PETHOHE.

buounouxayus — 3T0 OlEHKA Ka4eCTBA OKPYXKAIOIMICH Cpebl MO OOUTAIOIIUM B
HEW opraHu3Mam. /[ ydyeta U3MEHEHUN CPEAbl COCTABISAIOT CIECLUAIbHBIE CIUCKU
MHJIUKATOPHBIX OPTaHU3MOB.

buomecmupoeanue — MeTOl ONpeneNeHns CTENEHN TOKCUYHOCTH BO3IEHCTBUSA
TeX (U3NYECKUX, XUMHUECKUX M OHOJOTHMYEeCKUX (HAKTOPOB Cpelbl, KOTOpHIC
MOTEHIIUAIBHO OTMACHBI IS 5)KUBBIX OPraHU3MOB B SKOCHCTEMAX.

IIpupoono-mexnoeennas cucmema — 3TO COBOKYIHOCTH B3aUMOJICHCTBYIOIIMX
TEXHUYECKUX COOPYKECHUU U IPUPOTHON CPEIbL.

C wnenpto oOecrieueHusi OXpaHbl OKpy»Karouie cpeasl B PO paszpaborana u
NpUHSATA  CUCTEMA  3aKOHOB,  PEryJUPYIOIIUX  JESATENbHOCTH B cdepe
MIPUPOIOTIOIb30BAHUS.

B Hacrosiiee BpeMsi B OCHOBE IPUPOJIOOXPAHHOTO 3aKOHOJATEIBCTBA JIEKUT
Konctutymus PO. B Helt nponucaHo, 4To KaKblil UMEET MPaBO Ha OJIArONpPHUITHYIO
OKpPYXXaIOILlyl0 Cpely, JOCTOBEPHYI0 MH(OpPMAIMI0 O €€ COCTOSHUU U Ha
BO3MELIEHHE  yliepOa, MNPUUYUHEHHOTO €ro  3J0POBbI0 WM  UMYIIECTBY
AKOJIOTMYECKHUM MPABOHAPYILICHUEM.

OCHOBHBIM NPUPOAOOXPaHHBIM 3aKOHOM P® saBnserca denepanbHblil 3aKOH OT
10.01. 2002 r. Ne7-®3 «O06 oxpaHe OKpY>Karolle Cpeib».

I[Ipu OOH pemenuem KoHpepeHuu OblIa cO3/[aHa  OpraHU3ALMS,
KOOPJIMHUPYIOIIAasi BCE BHUJIbI MPUPOJTOOXPAHHOMN NIE€ATEIBHOCTH BCEX TFOCYAapCTB —
sto FOHECKO (Opranuzamus OO0benuHéHHbix Hammii mo oOpas3oBaHus, HayKH,
kyneTyphl). Kpome FOHECKO, rioGanbHBIMM BOMpPOCAMH OXPaHbl OKpPYKaromiei
Cpelbl 3aHMMAIOTCS CJIEAYIOIIWE OpraHu3auuu: MeXIyHAapOAHBIA COI03 OXpaHbl
npuposl ¥ mpupoAHbx pecypcoB (MCOII), yupexxnéunsbiii B 1948 r. B Hero Bxoaur
6onee 100 ctpan, B T.4u. u Poccusi; BcemupHasi opranusanus 3ApaBOOXpaHEHUS —
BO3; MexaynapoaHoe areHTCTBO o aromHoi sueprun (MAT'ATO)

Bonpocsl u 3a1anus
ba3oBblii ypOoBEHB

1. Cucrema 3KOJOTMYECKOTO MOHHUTOpPUHIA. JIOKaNbHBIA, pETrHOHAIBHBIN,
HAIIMOHAIBHBIA W TJIOO0ATBHBIM YPOBHH HKOJOTHYECKOTO MOHHUTOPHHTA, WX
LEJH U 33]a4U.

2. Metozsl 1 cpencTBa SKOJOTUUECKOTO MOHUTOPHUHTA: aHATUTHYCCKUE METOIBI,

METO/Ibl OMOWHIUKAITNN ¥ OMOTECTUPOBAHMS.
3. DKOJ0ruYecKoe NporHo3UpOBAHUE.
4. TlpupomooXpaHHOE  3aKOHOAATETBCTBO  KAaK  OCHOBA  PAIlMOHAIBHOTO
MIPUPOIOTIONB30BAHUSI.
. IIpupomopecypcHoe 3aKOHOAATEIHCTBO.
[TpupomooxpaHHOE 3aKOHOIATENHCTRO.
7. DKOJIOTHYECKas IKCIEPTHU3a.

S



8. DKOJOTrMYEeCKU MacrnopT NPeAIpUsITHSI.
9. MexayHapoaHOE COTPYIHUYECTBO B 00JaCTH 3aIIUThI OMOChEpHI.

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCI0JIb30BAHUIO 110 JAHHOH TeMe

OcHoBHas1 JiuTEparypa:

1. KopobOxuH, B. U. Dxonorus : [yueOnuk] ais By3oB / B. . KopookuH, JI. B. Ilepenenbckuii. -
13-e u3n. - PoctoB /]| : ®enukc, 2004. - 602 c. - (Beicmiee o6pa3zoBanue). - bubnuorp.: c. 602.

2. Opmnos J.C. Dxonorus 1 oxpaHa 6uocdepsl Ipyu XUMUYECKOM 3arpsisHeHUU: YuebHoe mocodue

s By30B/ JI.LK.CagoBaukoBa,1.H.JIozanoBckas. - 2-e, mepepad. u gorm. - M.:Beicmr. mkomna,2002. -
334 c.: mi. - 320-322
JlonoJHUTeIBLHAA JTUTEPATYypa:

1 CrenanoBckux, A. C. O06mias sxosorus : yueOHuk 1y1s By30B / A. C. CtenaHoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nko-xuMuyeckre OCHOBBI HHXCHEPHOMN AKOJIOTHH :yuyeOHoe nocodue / U.
I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT Apy>k06I HapoaoB, 2011. — 124 ¢. — ISBN
978-5-209-03579-4.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — enuHOE OKHO JAOCTyNa K 00pa3oBaTeIbHBIM pecypcam

2 http://biblioclub.ru/ — 9BC «YHuBepcuTerckas 6MOINOTEKA OHIANH.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTAIOT aCCOMMAIIMH IEKTPOHHBIX OUOIHOTEK
yueOHbIX 3aBefieHuit 1 opranunsanuit CKOO

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

6 http://ecograde.bio.msu.ru — Madpopmannonnas cucrema «DyH1aMeHTaIbHbBIE TPOOJIEMBI
OLICHKH COCTOSIHHSI 9KOCUCTEM M DKOJIOTUYECKOTO HOPMUPOBAHUS



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