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Conep:xkanue
BBenenue
Tema 1. OcHOBBI 00111€# DKOJIOTHH
Jlaboparopnasi padora 1. JKo10ru4ecKue uccjae0BaHus BO3AyXa
Omnpit 1. JleficTBUE KUCIOTHOTO 3arpsi3HEHUS BO3/lyXa Ha pacTEHUS
OmnbiT 2. Briusnue 3arps3HeHus BO31yXa aMMHaKoOM Ha pacTeHUs
JlaGopaTropHasi padoTa 2. JK0J0THYeCKUE UCCIAeT0BAHUS BOAbI
Ompit 1. HaGmoieHue 3a coctaBoM aTMOC(HEPHBIX OCAIKOB
Omnpit 2. OnipeneneHrue opraHoJICNTHYECKUX MoKa3aTeslell KauecTBa BOJIbI 1
Omnpit 3. OuncTKa BOJIBI OT 3arpsAA3HEHUN 1
Tema 2. OcHOBBI PUKJIATHON IKOJIOTHH 21
JladopaTopHasi padora 3. OueHka yCBOEHUS TSAKeJbIX METAJIOB U3 MOYBbHI OBOIHbBIMH
KYJbTypamMu 21
JlabopaTopnasi padora 4. AACOpPOIIMOHHAS OYUCTKA NMTHEBOM U CTOYHON BOABI 29
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BBeaenue

Pemenue skosorndyeckux mpodjeM B COBPEMEHHOM MHpE HEBO3MOXHO 0e3 HOHUMAaHHUs
OOBEKTHBHBIX 3aKOHOB DPa3BUTHS HPUPOABI U OOIIECTBA. «DKOJIOTUS» M3Y4aeT 3TH 3aKOHBI,
KOTOpbIE JAIOT KJIFOY K YIPABJICHUIO B 00JIaCTH OXpaHbl OKPYXKaro 1IEH cpeibl.

JucuumuimHa «KOJIOTHsD OTHOCUTCS K JUCUUIUIMHE 0a30Boi yacTu. OHa HaIllpaBieHa Ha
dopmupoBaHue  0oOLENPO(PECCHOHANBHBIX  KOMIIETEHLMH, OOydaromMxcs B  Ipolecce
BBINOJIHEHUS padoT, onpeneneHHsix GI'OC BO.

Metoanuyeckre yKa3aHusl COCTaBICHbI HA COBPEMEHHOM HayYHOM YpPOBHE M PacCUUTaHbI
Ha CTYJEHTOB, 110 HampasieHuo 15.03.02 TexHnomornueckue MauIHbl 1 000pyJOBaHUE.

ITocnenoBarenbHOCTh JIAOOPATOPHBIX PAOOT COOTBETCTBYET JIOTMYECKOH CTPYKType ee
npoxoxaeHus. Ilpennaraemple METOAMYECKHE YKa3aHUs COJEp)KaT MaTepuan, KOTOPbIi
pPEKOMEH1yeTCs UCTOMIb30BaTh CTYIEHTaM IIPU OCYILECTBIEHUH JJa0OpaTOPHBIX paloT.



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

Omnpbit 1. JleficTBUE KUCIOTHOTO 3arpsi3HEHUS BO3/lyXa Ha paCcTEHUS

Llenp pabotel: I[IpowsuIrOCTpUPOBATH HEraTUBHOE BJIMSHUE KHUCIOTHOTO 3arpsi3HEHUS
BO3/lyXa Ha pacTEHHUE.

TeopeTuyeckas 4acThb

Bonbmioli Bpen OKpyxaromied cpele HAHOCIT pa3UYHbIe HMCTOYHHKH Ta3000pa3HBIX
BBIOPOCOB (TMPOMBIIIIIEHHBIE TPEIIPUITHS, TPAHCHOPT, IMOXKAaphl), «OjIarogaps» KOTOPHIM B
aTMocdepy mormajgaeT 3HaYuTeIbHOE KOJMYeCTBO BpeaHbix BemiecTB (okcuaoB cepsl (1) u (1),
okcunoB azota (Il) u (1V), cepoBomopona, okcugos yriepoaa (1) u (IV) u ap.). Otu BemecTra
MOTJIOIIAIOTCS. aTMOC(HEPHBIMH OCAJIKaMH, KOTOPHIE BBIMAJAIOT HA 3€MIII0 B BUJE «KHCIOTHBIX)
noxneil unu chHera. [lox BO3meHCTBHEM KHUCIOTHBIX OCAJKOB JEPEBbsl JIErde IMOPa)KaIOTCA
BPEIUTENSIMU, W3MEHSETCS XMMHYECKHH COCTaB IMOYB M IMOYBEHHBIX MHKPOOpPTaHuU3MOB. B
NEPBYI0 OYepelb KHCIOTHBIE OCAJKUW MOPAXAIOT JUCThS M JPYrHe BEreTaTUBHBIE YaCTH
pactenuil. IlopaxeHue JUCTbEB MNPENATCTBYET HOPMAJIbHOMY IPOTEKAHUIO IPOLECCOB
dboTocuHTE3A.

OO6opynoBaHue U MaTepuaJbl

. Kon6wr Ha 500 M1 ¢ mpoOkamu — 2 1mIT;
. Crakan Ha 250 MIJI ¢ BOJOIi;
. Hunuuap mepHsbIil Ha 250 Mit;
. 3eJIeHbI€ JIUCThsI UM OOETH pacTEHUM;
.Cepa 1-2 1;
. Cynboun xenesa (1) 3-5 r;
. KonuentpupoBanHast consiHas KUCIOTA.

Yka3anus no rexHuke 0e30MaCHOCTH
Vcnonb3yemble NpH BHIMOJIHEHUM aHAJIM3a pacTBOpPbI, PEaKTUB, IOCyla M JApYyrue
COCTaBHbIE YAaCTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

ITpu ocMOTpe MpOBEPAIOT:

1. [{eroOCTHOCTh ¥ FEPMETUYHOCTD YIIAKOBKH PacTBOPOB, PEAKTUBOB;

2. OTcyTcTBUE TOBPEXKACHUN MEPHOH MOCY/IbI, TPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOIO MJII WCIOJIb30BAHUS peakTuBa (pacTBOpa) WIM TOCY[bI
TpeOOBaHUSAM METOAMKHM aHAIN3a, T.€. HAIWYME XOPOUIO M OJHO3HAYHO YUTAEMOM ITHUKETKH,
METOK Ha MEPHOM MOCYyI€ U T.II.

[Tocne mpoBeneHMs aHanM3a MEpHbIE CKISHKM M THIETKU CIEeIyeT HPOMBITh YHCTOU
BOJIOM, CKJISTHKM C pacTBOpamMH HEOOXOAMMO I€pMETHYHO 3aKpPbITh U YJIOXKUTh B MecTa JJI UX
XpaHEeHHUS.

Bxondmme B cocTaB KOMIUIEKTa PEAKTHUBBI T€PMETHYHO YIAaKOBAHBI BO (DJIaKOHBI U HE
NPEJCTABISIOT OMACHOCTH IPH XPAaHEHHWH. XOTh KOMIUIEKT HE COJEPXKHUT SAOBUTBHIX U
CHWJIBHOJICMCTBYIOIIUX BEIIECTB, IPU paboTe ¢ KOMIUIEKTOM HEOOXOJIMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TpaBWJIaMH 0€30IaCHOCTH, NPEIYCMOTPEHHBIMH JJIsi pPabOT B XHUMHYECKOH
nabopatopuu. B wactHOCTH, TIpH paboTe B TaOOpaTOpUH HE JOMYCTUMO:

1. Ilonajganue XUMHUKATOB M PACTBOPOB Ha CIIM3UCTBIE 000JIO0UKH, KOXKY, OJIEXKIY;

2. [lpunsTre nuuwM (MUTHA);

3. Bapixanue Bo3/lyxa 1 XUMHKATOB, OCOOCHHO UMEIOLINX PE3KHil 3amax U HaXOA[IIIXCS B
MEJIKOKPHUCTANINYECKOM COCTOSIHUU (00pa3yomuX MbLb);

4. Tlpu paboTe €O CTEKISHHBIMM U3JCTUSAMH U TOCYJOH HEOOXOIUMO COOI0aaTh
OCTOPOKHOCTH BO M30€KaHUE MTOPE3OB.

IIpy mnpoBeaeHMHM OSKCIEPUMEHTOB 110 MOJEIMPOBAHUIO 3arpsi3HEHUN  BO3AyXa
MPEyCMOTPEHO HCIOJb30BaHNE KOHIEHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpPHOM,
COJISTHOHM, a30THOM, MypaBbUHOW. MOTYT MPEACTaBIsATh ONACHOCTD Ui 30POBbs U HEOOJbIINE
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KOJIMYECTBA T'a30B, MOJyyaeMble B Xoje paboTsl (Hampumep, xjopa, okcuaa cepsl (I1V) u ap.).
[ToBbILIEHHYIO ONACHOCTb NPEACTABISIIOT KPENKHEe M KOHLEHTPUPOBAHHbIE MHHEpAJIbHbIE
KHCJIOTHI, @ TAK)KE MypaBbHHAsI KUCJIOTA, 00J1a1al0Ie CHIIBHBIM pa3bealouM JeHCTBUEM TIPU
IIOTIAJIAHNU HA CIIM3MUCThIE 00O0JOYKH, KOXKHbIE ITOKPOBBI, OJEKIY, 00YBb, 000OPYAOBaHUE U T.II.
[Tpu momagaHnuu KUCIOT Ha KOXKY HEOOXOJUMO OBICTPO MPOMOKHYTH PAaCTBOP JIHOOBIM TAMIIOHOM
(canderkoii, BETOLIbIO U T.II.), MECTO NOMAJaHHUsI OOMIIBHO MIPOMBITH CTPYEH BOZbI U BBIMBITH C
MBLJIOM.

Oco0eHHO onacHbl KMCIOTHI IIPU MOMNAAAHUU B I1a3a. B 3ToM ciydae riaza HE0O6X0IuMoO

HEMEJIEHHO 00MJILHO MPOMBITH HE CHJIBHOMI CTpyeit BOJIBI, 3aTeM
2%-HbBIM BOJTHBIM PACTBOPOM COJIbI K CPOYHO OOPATUTHCS K BPauy-CIEIIHAINACTY.
3ananusa

1. [IpuroToBieHre KMUCIOTHBIX Ta30B U 3aIIOJTHEHUE UMU KOJIO0.

JIJIsi IPUTOTOBJICHUS Ta30B, WCIOJIB3YEMBIX B OIBITE JJIsi MOJACITUPOBAHUS BO3JICHCTBUS
KHCJIOTHBIX OCAJIKOB Ha PAcTCHHS (CEPHHCTOrO Ta3a U CEPOBOAOPOJA), UCIIOIB3YIOTCS METOIbI
npernapaTuBHOro noxydeHus. KonObl mepes 3amonHeHHeM HEOOXO0IMMO TIATEIEHO BBICYIIUTS.
3anbuieHHe KOO MPOUCXOJUT HEMOCPEJACTBEHHO MpH IMOJy4eHWH Ta3oB. Hecmorps Ha
HEOOJIbIIIME KOJIMYECTBA MOJTYyYaeMbIX ra3oB, paOOThI MO 3aMOJHEHHI0 UMH KOJIO HE0OX0AMMO
MPOBOAMTD B BBITSHKHOM IIKaQdy.

Cepuuctoiii ra3 (oxcua cepbl (1V), SO2) mony4aror cxuranuem 1-2 T 3jeMeHTapHON
Cepbl, OMYIIEHHOH B KOJOy B JIOKKE Ha TMPOBOJOKE AOCTATOYHOW uHBL [lomyueHue
CEPHHUCTOTO rasza MPOTEKAeT 0 PEAKITUH:

S+ 02=8021 (1.1)

st 3amonHeHusT KOJIOBI CEPHHUCTHIM Ta30M JOCTAaTOYHO TOPEHHUs Cepbl B TeueHue 3-5
MHUHYT.

CepoBoaopon (cynmbdua BOJIOPOJIA, H2S) MOJTYYaroT B3aMMOJICHCTBHEM

KOHIIEHTPUPOBAHHOMN COJISIHON KHUCIOTHI ¢ M30bITKOM cyibbuaa xeneza (ll) mpu komHaTHOMN
TeMIeparype:
FeS + 2HCI = H2S1 + FeClz (1.2)

Jnst 3amosiHeHHsI KOJOBI CEPOBOJOPOJOM HCIOJIB3YIOT HeOosbInon ¢uiakoH (OIOKC,
CTaKaHYMK), UMEIOIIMNA JHaMeTp, MO3BOJISAIOMIMN OMycKaTh ero B Koj0y M U3BJIEKaTh 0OPaTHO.
Bo ¢umakon mnomemator 3-5 1 cynsbpuma xenesa (ll), mpukaneBalOT HECKOJBKO Karlelb
KOHIIGHTPUPOBAHHON COJITHOW KHUCIOTHI (HAa4MHaeTcsl OypHOE BBIJENIEHHE CEpOBOAOPOJAA) U
cpa3y ke OIycKaroT (JIakoH KakKuM-I100 crnocoOoM (Harpumep, IpUBsI3aB Ha HUTKE) B KOJIOY.
®nakoH BBIIEPKUBAIOT B KOJOE 3-5 MUHYT 710 3aBepIIECHUS BbIIEIECHUS CEPOBOJOPOA, MOCie
Yero U3BJIEKAIOT U3 KOJIOBI.

3arosHEHHbIE Ta3aMU KOJObI HEOOXOIUMO IUIOTHO 3aKpbITh NMPOOKaMU MU (OJIBIOM.
CpoK TOTHOCTH 3amlOJHEHHBIX TAaKMM 00pa3oM KOO JIsi TPOBEACHUS OIBITa COCTAaBIISET
HECKOJIbKO YacoB.

Koun6r1, 3amomHeHHbIE Ta3aMy M TUIOTHO 3aKPBIThIE, HEOOXO MO TPOHYyMepoBaTh. KoOsr
Ne 1 3anonHeHa cepHuCTBIM Ta3oM; kojiba Ne 2 — cepoBoopoiom (Pucynok 1).
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Pucynoxk 1. [IponymepoBaHHbI€ KOJIObI, 3a110JIHEHHbBIE Fa3aMH
2. B kaxayro koim0y BHecHTe 4YacTh pacTeHus. Omepanuio MPOBOAWTE CIEAYIOIIAM
o0pa3oM: MOOYEpeHO OTKpbIBaiiTe MpoOKH KOO, OBICTPO ONMYCTUT B HUX MOOETH WU



OTJeNbHBIC JIUCThS M BHOBb 3akpoiire mpoOkamu. He HakioHsTEeCh mepen KoindamMu M He
BJbIXaliTe HaxoslIMecs B HUX ra3bl. HaOmromaiite, 4To MPOUCXOIUT C PACTCHUSIMH.

3. Tak ke OCTOpPOXKHO (HE€ BIbIXas ra3) MOOYEpEeaHO BIICHUTE B Kaxayro kosulOy mo 100 mi
BOJIbI. BRICTpO 3aKkpoiiTe K006l MpoOKaMu. BCTpsIXHUTE KaKIyr0 KOJIOY, 9YTOOBI pacTeHHs ObLIN
CMOYEHbI 00pa30BaBIIMMHUCS KUCIOTaMU. BHOBB HabmromaiTe 3a pacteHussMu. OTMeTbTe, Yepe3
KaKOW MPOMEXYTOK BPEMEHH C PACTEHUSIMU IPOUCXOISAT BUIUMbIE U3MEHEHHUS.

Conep:xkanue oTyera
PesynbTarel HaOMIOACHIH 0QOPMIISIOT B BUE TaOuIlb! 1.
Ta6imma 1. Pe3ynbpTaThl SKCIEpUMEHTA

Ne I'a3, M3MeHeHus, NpoucxoAsuiue ¢ paCTeHUEM
KonObl | Haxomsmmiicss B | ITocme BHecenus | [Tocie  BosaeiicTBust | Bpemst
Kos0e pacTeHus B KOJOY | KHCIOTHOTO AOXKIS HaO0IeHUs
W3MEHEHUHN
1 CepHucCTBIE  Ta3
(SO2)
2 CepoBoaopon
(H2S)

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

[lenp paboThl: NPOMWILIIOCTPUPOBATH HEraTUBHOE BIMSHUE 3arps3HEHHUsS BO3yXa
aMMHUAaKOM Ha pacTEeHUE.

Teopernveckast 4acThb

Ammuak (NHs) mpencraBisier cobolf OeCLIBETHBIN ra3 ¢ XapaKTEpPHBIM PE3KUM 3alaxoM
«HawmaTslpHoro crnuprta». OH Jerde BO3AyXa M OYEHb XOpOLIO pacTBopsieTcss B Boze. [lpum
BBICOKMX KOHIEeHTpauusax B Bozayxe (0,5% oOwvema u 0Oosee) aMMUaK CHUIIBHO paslipakaeT
CJIM3UCTBIE 000JIOUKH, BBI3BIBAET MOPAKEHME IJ1a3 U JIbIXaTeIbHbIX MyTell. HeratuBHoe BiIMsHUE
3arpsiI3HEHHBI aMMHAakoOM BO3yX OKa3blBa€T M Ha PACTEHMs, BBI3bIBAsl XOPOILIO 3aMETHBIE
W3MEHEHHUS B PACTUTENBHBIX TKaHAX. TeM He MEHee aMMHUaK, IIPU BHECEHUHU €T0 B IIOYBY B BUC
BOJIHOTO PAcTBOPA U B XMMHUUYECKU CBA3aHHOM BUJIE, ABISAETCS yIOOPEHUEM.

OO0opynoBanne U MaTepuasbl

1. Konba na 500 M ¢ npoOkoii;

2. ®naxoH Ha 20 MI;

3. AMMuaJHas BOJa;

4. OunbTp OYMaKHBINH;

5. lonuaTHiien (ckoty);

6. JIucTbst niam nmoGeru TpajecKaHIUK U JPYroro pacTeHHs.

Yka3anus no TexHuke 0e30MaACHOCTH
Hcnonp3yeMple NpH BBIIOJHEHUM aHalW3a pacTBOPBL, PEAaKTHB, IOCyAa U JApyrue
COCTaBHbIE YAaCTH KOMILIEKTa JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

IIpu ocMOTpe MpOBEPSIOT:

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

2. OTcyTcTBUE TOBPEXKACHUN MEPHON TOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX LKA U T.11.;

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

[Tocne mpoBeneHus aHaiaM3a MEPHBIE CKJISHKM U IUIETKUA CIEAYET IPOMBITH YHUCTOM
BOJIOM, CKJISTHKM C pacTBOpaMH HEOOXOAMMO I€pMETHYHO 3aKpPbITh U YJIOXKUTh B MecTa JJI UX
XpaHEHUS.




Bxopsimue B cocTaB KOMILIEKTAa PEAKTUBHI TE€PMETHYHO YITAKOBAHBI BO (PIIAKOHBI M HE
MPEJICTABISIIOT OMAaCHOCTH NPU XpaHEHUH. XOTh KOMIUIEKT HE COAEPKHUT SJOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BELIECTB, MU paboTe ¢ KOMILIEKTOM HEOO0XOIMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU O€30MacCHOCTH, NPEAYCMOTPEHHBIMU [JIsi PabOT B XUMHYECKOH
naboparopuu. B wactHocTH, Tpu paboTe B 1aOOPATOPHH HE JOMTYCTHMO:

1. [Tomajanue XMMUKATOB U PaCTBOPOB Ha CIU3UCTHIE 000I0UYKH, KOKY, OACKIY;

2. IlpunsTe nuuw (MUTh);

3. Bapixanue Bo3ayxa U XUMUKATOB, 0OCOOCHHO UMEIOIIMX PE3KUH 3arax U HaXOSIINXCS B
MEJIKOKPHUCTAUNIMYECKOM COCTOSIHUU (00Pa3yIOIUX MBLUIb);

4. Tlpu pabore CO CTEKISHHBIMH H3JCIUSIMH M MOCYIOW HEo0XoauMo cOOI0aaTh
OCTOPOXKHOCTh BO U30€KaHHE MOPE30B.

[Ipu mnpoBeaeHMH OSKCIEPUMEHTOB 10 MOJEIMPOBAHUIO  3arpsi3HEHUN  BO3IyXa
NPEIYCMOTPEHO HCIIOJIb30BAaHHE KOHIICHTPUPOBAHHBIX M pa30aBIEHHBIX KHUCIOT — CEpHOM,
COJISIHOM, a30THOM, MypaBbHUHONH. MOT'YT HpPEACTaBISITh ONACHOCTh Ui 3/I0pPOBbs U HEOOJbIINE
KOJIMYECTBA ra30B, MOJydyaeMble B X0Jie paboThl (Hampumep, xjiopa, okcuaa cepol (1V) u mp.).
[ToBBILIIEHHYIO OMACHOCTH MPEJICTABISIOT KpPENKHEe U KOHLEHTPUPOBAHHBIE MHUHEPAIIbHBIC
KHCJIOTHI, @ TAK)KE MypaBbHHASI KHCJIOTA, 00JIaAA0MINe CUIBHBIM Pa3beTaloINM JICHCTBUEM NIPU
MOMA/IaHUU Ha CIU3UCThIe 000JIOUKH, KOKHBIE MOKPOBBI, OJEXKy, 00yBb, 000pyA0BaHUE U T.II
[Tpu momaganuy KUCIOT HAa KOXKY HEOOXOIUMO OBICTPO MMPOMOKHYTH PACTBOP JIFOOBIM TAMIIOHOM
(candeTkoil, BETOIIBIO U T.II.), MECTO MOMNAJAAHUS OOMIBHO MPOMBITH CTPYEU BOJABI U BBHIMBITH C
MBLIOM.

Oco0eHHO omacHbl KUCIOTHI MPHU MOMAJaHuK B ri1a3a. B aTom ciyudae rmaza HeoOXoaumo

HEMEJICHHO 00MIIbHO [IPOMBITh HE CUJIBHOU cTpyeit BOJBI, 3aTeM
2%-HBIM BOJJHBIM PACTBOPOM COJIBI H CPOYHO OOPATHTHCS K BPayy-CIICIUAIUCTY.
3aganusa

1. Ha aHo konObl monoxuTe OyMa)kHBIM (QUIBTP Tak, yToObl KoJ0a HE pa3dmiiach MpH
MOCJIEYIONIEM OITYCKaHUH B Hee (prrakoHa.

2. Jluct unm moOer pacTeHus 3aKkpenuTe BO (IaKOHE KakK IMOKa3aHO Ha PUCYHKe 2.
OCTOpPOXKHO MO CTEHKE MO0 Ha HUTKE OIMYCTUTE (hJIAKOH B KOHMYECKYIO KOJIOY.

Pucynok 2. JIuct (mober) 3akperieHHbli BO ¢1akoHe
3. Buecute B konOy 3-4 karmim aMMHauyHON BObI, OBICTPO M T€PMETHYHO 3aKPOUTE KOJIOY
pOOKOii.
OnbIT MpoBeUTE B HAYaJIe 3aHATHS, PE3Y/IbTAT 3aQUKCUPYHTE B KOHIIE 3aHATHUSI.

Conep:xanue oT4yeTa
CaemnaiiTe BBIBOJ O BIMSHUM 3arpsI3HEHUS BO3/lyXa Ha pacTeHUE. 3alUIINTe
ypaBHEHHE PEAKIINN 00pa30BaHUs U3 aMMHUAKA ILETOYHOT0Y OIS

KoHnTposabHbIe BONpockI
1. MexaHu3Mbl BO3/IEUCTBUS KUCITOTHBIX JTOKIEH Ha KOMIIOHEHTHI OKPYKAIOIIEH Cpeibl.
2. KakoBbl IOCIIEICTBUS BBINAICHUSI KUCIOTHBIX JTOXKAEH?
3. Kak MOXHO CHU3UTHh HHTE€HCUBHOCTH KUCIOTHBIX JTOXKIEH?
4. B yem 3akimo4aroTcs GU3NYECKUE IPUIMHBI TAPHUKOBOTO Y deKTa?
5. I'moGanbHO M3MEHEeHue KIuMarta: MPUYKHbI, MEXaHU3M Mpoliecca, MOCIeICTBUS.
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6. KakoBbl Oynyr mocienctBus i Ouocdepsl, eciau NapHUKOBBIA 3ddexr Oyner
IPOJIOIKATh YCHUIINBATHCS?

Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHas JuTepaTypa:

1. KopoOkun, B. . Dxonorus : [yuedbnuk] ms By3oB / B. M. Kopobkwun, JI. B. [lepenensckuid. -
13-e m3x. - PoctoB H/]] : ®ennkce, 2004. - 602 c. - (Bricuiee oopazoBanue). - bubnuorp.: c. 602.
2. Opinos [1.C. Dxonorus 1 oxpaHa ouochepsl MpyU XMMUIECKOM 3arpsi3HCHUH: Y 4eOHOoe

nocobue st By3oB/ JI.LK.Camosuukona,l.H.JIozanoBckas. - 2-e, mepepad. u gor. - M.:Beici.
mkoja,2002. - 334 c.: un. - 320-322
JlonoIHUTeIbLHAS JIUTEpPaTypa:

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

2 bpatunkosa, 1. I'. DU3nK0-XUMUYECKHE OCHOBBI MH)KEHEPHOH IKOJIOTHH :y4eOHOe TIocodue /
. T'. BparunkoBa. — M. : Poccuiickuii yHUBEpCUTET ApYy>KObI HapoaoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

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

2 http://biblioclub.ru/ — 9BC «YHuBepcuteTckas OMOINOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOHAINN JIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHni u opranuzanuit CKOO

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

6 http://ecograde.bio.msu.ru — Mudopmarmonnas cuctema «DyHaaMeHTaIbHbBIE TPOOIEMBI

OLCHKHU COCTOAHUA SKOCUCTEM U 3KOJIOTUYCCKOTI0O HOPMUPOBAHUA

JlaboparopHasi padota 2. JK0J0rH4ecKHe uccjaeJ0BaAHUSA BOAbI
Omnpit 1. Habmoienue 3a coctaBoM aTMOC(EpHBIX 0Ca/IKOB

[{ens paboTel: M3ydyeHne cocraBa aTMOCEPHBIX OCAIKOB.
Teoperuyeckas 4acTb
KucnotHocTh BOJBI ompezensercss 3HadeHHeM BOAOpoaHOro nokaszarens (pH), koTopsiii
JUIS TIPUPOJAHBIX BOJ OOBIYHO MMeeT 3HaueHus oT 6,5 no 8,5. M3menenus pH Boabl Bojoema
OOBIYHO MOTYT BbI3BAaTh 3arpsi3HEHUS BO3/1yXa KHUCIOTHBIMH NpHUMeECSIMH (OKCHJIaMHU CEphl U
azora, okcuzaom yriepoaa (IV) u ap.), KOTOpble «BBIMBIBAIOTCS» M3 BO3AyXa JOXKIIMH M
nomajgaoT B BojgoeM. WM3menenuss pH Moryr BbI3BaTh TakKe 3arpsi3HEHUS BojoeMa
IIPOMBIIUIEHHBIMU CTOYHBIMH BOJAaMH, KOTOpPbIE HE MPONLIM HeWTpanmu3anuio. KucinoTtHocTs
MPUPOJHON BOJBI MOXKET OINpPEAENAThCA TaKKe XapaKTepoM IIOYBOIPYHTOB, JaHImapTa B
KOTOpPOM pacIoJjio’keH BojoeM. M3menenue pH npupoiHOi BOJbI CBEPX AOMYCTUMBIX MPEAEIOB
(6onee 8,5 m menee 6,5) co3maeT cpeny, HEMPHUTOAHYIO IS CYIIECTBOBAHMS OOJBITMHCTBA
BOJIHBIX OPraHU3MOB, OCOOEHHO mNpocTeimux. KaduecTBo mpupoAHON BOABI B 3HAYUTEIHHOMN
CTEIIEHN OIPEIENSAETCS KOHUEHTpAIMed pacTBOPEHHBIX B HEHM MHMHEPAIBHBIX coyieh. MOHO
BBIJICJIUTH JIBa OOJIBIIMX KJIACCA MUHEPAIbHBIX COJIeH, KOTOPbIE BCTPEUaoTCsl B MPUPOIHOI BOJE
B 3HAYMTENIbHBIX KOHIeHTpanusax (Tadmmma 3).


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

OcHoBHOM BKJIaJ B OOIIIee COJIeCOIepKaHue BHOCAT CONM 1-TO Kilacca, KOTOpPhIE CIEAyeT
ompenessaTh B NepByro ouepenb. Coiu 2-ro Kiacca Takke HEOOXOJUMO YYUTHIBAThH MPU OIICHKE
KadyecTBa BOJbI, T.K. Ha KaXAYH M3 HUX ycTaHOBJeHO 3HaueHue I[IJIK, XoTrda OoHM BHOCAT
HE3HAYMTEJbHBIN BKJIJl B 00111€e COJIECOEPyKaHUEe PUPOTHBIX BO/I.

Tabmuna 3. OCHOBHBIE KOMITOHEHTBI, CO3/AIOIINE MUHEPAIU3AINUI0 MUTHEBON W MPHPOIHON
BOJBI

KoMITOHEHTbI MUHEPATIBHOTO COCTAaBa BOJIbI [TpenenbHO HOMyCTUMAsT KOHIICHTPAIIHS
(ILIK)
1-i1 KITACC

1. Katuonsr:

Kanbimii (Ca?) 200 mr/n

Harpuii (Na*) 200 mr/n

Marnwnii (Mg?") 100 mr/n

2. AHHOHBIL:

I'uapoxap6onat (HCO3) 1000 mr/n

Cymbpat (S04%) 500 mr/n

Xnopuz (CI) 350 mr/n

Kap6onar (CO3") 100 mr/n

Hurpar (NO3") 45 mr/n

2-it KIIACC

1. Katnonsr:

Ammonnit (NH4") 2,5 mr/n

YKeneso obmee (cymma Fe?" u Fe®") 0,3 mMr/n

MeTaibl 0,001 mMmomb/n

2. AHMOHBIL:

docar (PO+>) 3,5 mr/n

Hurpar (NO2) 0,1 mr/n

B nmepByro ouepenp HapylIEHHBI MHMHEPAJBHBI COCTaB BOJBI CKa3bIBAaeTCS Ha
KU3ZHEJEATENIbBHOCTH MPOCTEUINUX (KJIETOYHBIX) OpPraHU3MOB, T.K. PACTBOPEHHBIE COJIU U
OTpeseNAIoT OOMEH BEIECTB KIETOK C OKpY)Kalolled cpefoil M SBISAIOTCS CTPOUTEIbHBIM
MaTepuaioM JUIsl DJIEMEHTOB HUBOM KieTku. lloBbllIeHHas KOHILIEHTpauusi cojeil B BOJe
naryOHO CKa3bIBae€TCsl HA MUHEPAIbHOM COCTaBE OKPY’KAaIOILIeH BOJIOEM IOYBBI, BBI3bIBas €€
3aCOJICHHE, KaK B IIPOLIECCE BIUTBHIBAHUS BOJBI IIOYBOM, TaK W IPH OPOLIEHUM TAKOW BOJOH
CeNIbCKOXO03SMCTBEHHBIX NoJei. Mcrounnkamu oborameHusi TpupoaHOil BOJIbI MUHEPAIbHBIMU
COJISIMU, IIPUBOJSIIETO K HAPYIIEHUIO PUPOJTHOTO COJIEBOIO PABHOBECHUS B BOJIE, ABIISIOTCS:

e JIMBHEBBIE U TAJIBIE BOABI C MIOCHINAEMBIX COJIIMU 3UMOH YJIHII TOPOJIOB U JIOPOT;

® TIOBEPXHOCTHBIE JOXKAEBBIE BOJBI C I1OJIEH, TA30HOB MOCIIE IPUMEHEHUS HA HUX MUHEPAJIbHBIX
y0OpeHuit, a TaKk)ke TPYHTOBBIE BOBI;

® HEOYHIIIEHHbIE CTOYHBIE BOJbI, PACCOJIbI, COpachIBaeéMbl€ MTPOMBIIIJICHHBIMU MPEANPUATUIMH,
u J1p.

[ToBblEHHAsT KOHLIEHTpaUMsl COJEM  yXyZAlaeT BKYC IIUTBEBOM  BOJBI. IIpn
KOHIIEHTpalUsIX CcoJiel, mpeBblmarommux coorBerctBytomme [IJIK, Boma cranoBuTcs
HENPUTOIHOM JUIsl MIUThS U UCTIOJIb30BAaHUS HA XO3SMCTBEHHBIEC HYXKBI.

Ha npaBuibHOCTH MOMyYEHHBIX PE3YyNbTATOB AHAJIMU30B BIUSET croco0 oTOopa MpoObI
BOJIBI M YCIIOBHUsS ee XpaHeHus. IIpoba nomkHa ObITH 0TOOpaHa B YUCTYIO CTEKJISHHYIO HIIU
TUTACTMACCOBYIO OYyTBHUTH 00BeMoM He Meree 0,5 11 (B OyThUIM JTOJDKHO ocTaTbest He Ooiee 5-10
MJI BO3]lyXa); MPOOBI CIeAyeT aHAIU3UPOBATh B TEUCHHE HECKOJIBKUX YacoB Iociie oToopa Jnbo
XPaHUTh B XOJOJMIbHUKE.

OueHp ynOOHBIM OOBEKTOM JJIsi H3YYEHUS MUHEPAIbHOTO COCTaBa BOJBI SBIAIOTCA
OyTBUIMPOBAHHBIE IHMTHEBbIE M MHUHEpAIbHbIE BOJbI, HMEIOIIUE OSTHKETKH C YKa3aHUEM
KOHILICHTpALUl PaCTBOPEHHBIX COJIEH.
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JoxneBas Bojga 0OBIYHO MMeEET cinaboKucible CBOMCTBA. [IporcXoauT 3T0, Kak MpaBUiIo,
BCJIE/ICTBHE pacTBOpeHUs B Hell auokcuaa yriepoga COz. [IpoGiemsl, cBsizaHHbIE ¢ KUCIOTHBIM
WIA IIEJOYHBIM 3arpsi3HEeHHEeM aTtMoc(epHON BOABI, NPOHMCXOIAT Yalle BCEro M3-3a
JESITEIbHOCTH YEJIOBEKA.

[TpyunHON BO3HMKHOBEHHUS! KHUCJIOTHBIX JOXKIEH SIBISIFOTCS MAacCOBBIE IIPOMBIIIIEHHbBIE
BBIOpOCH okcuga cepol (IV) SO2 u okcnnoB azora NOx B atmocdepy. B pesynbraTe oKucieHUs
ATHX BEIIECTB KHUCIOPOAOM BO3[yXa W B3aUMOJCHCTBHA ¢ arMoc(epHOH BIaroil mpoucxoauT
obpaszoBanune azorucroir (HNO2), azornoii (HNOs), cepumcroii (H2SO3z) u ceproii (H2SOa)
KHCJIOT.

ObopynoBanue 1 MaTepuaJIbl

1. Jloxka;

2. HoxHunger;

3. Ilunuer;

4. TIpoOupkwu;

5. UlraTuB st mpoOHUPOK;

6. PacrtBop Hona;
7. PactBOp nmudeHnnIaMruHa B KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTE;
8. PactBOp conu Gapust (HACHIIIICHHBIN ),
9. PactBop comnstHOM KHCTOTHI (1:5);

10. Boga umncrag;

11. pH-tect wim 6ymara MHIUKATOPHAs yHUBEPCAIbHAS;

12. TIpoOsl ocaakoB (JOXKs, CHETa, JIbA).

Yka3anus no rexHuke 0e30MacCHOCTH
Hcnonb3yemple Tpu BBIIOTHEHUHM aHalW3a pacTBOPBL, PEAaKTHB, IOCyAa W JApYyrue

COCTaBHbIE YAaCTH KOMILIEKTA JODKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

[Tpu ocMoOTpe MPOBEPSIOT:

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

2. OTcyTcTBUE TOBPEXKACHUN MEPHOM MOCY/IbI, TPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO MAJIsi HCIHOJB30BaHUS peakTHUBa (pPacTBOpa) WM TOCYJbI
TpeOOBaHUSAM METOAMKHM aHAIN3a, T.e. HAIWYME XOPOUIO M OJHO3HAYHO YUTAEMOM ITHUKETKH,
METOK Ha MEPHOM MOCYy/I€ U T.II.

[Tocne mpoBeneHMs aHanM3a MEpHbIE CKISHKM M THIETKU CIE€IyeT HPOMBITh YHCTOU
BOJIOM, CKJISTHKU C pacTBOpamMH HEOOXOAMMO I€pPMETHYHO 3aKPbITh U YJIOKUTh B MecTa JUIsl MX
XPaHEHUS.

Bxopsiiue B cocTtaB KOMILJIEKTa PEaKTUBBI T€PMETHYHO YIIAKOBAaHbI BO (PJIAKOHBI M HE
OPEJCTABISIOT OMACHOCTH IPH XpPAaHEHHWH. XOThb KOMIUIEKT HE COJEPXKHUT SAOBUTBHIX U
CHWJIBHOJICHCTBYIOLIUX BEIIECTB, IPU paboTe ¢ KOMIUIEKTOM HEOOXOIMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMH 0€30IaCHOCTH, HPEAYCMOTPEHHBIMH MJIi PabOT B XHUMHYECKOH
nabopatopuu. B wactHOCTH, TIpH paboTe B 1a00OpaTOPUH HE JOMYCTUMO:

1. Ilonaganue XUMHKATOB M PACTBOPOB Ha CIIM3UCTBIE 000JIO0UKH, KOXKY, OJIEXKY;

2. [lpunsTre nuuwM (MUTHA);

3. Basixanue Bo3iyxa M1 XUMHKATOB, OCOOCHHO MMEIOIINX PE3KHUil 3amax U HaXOASIIMXCS B
MEJIKOKPHUCTANINYECKOM COCTOSIHUHU (00pa3yIoIuX MbLUIb);

4. Tlpu paboTe €O CTEKISIHHBIMM HU3JCNUSMH U TOCYJIOH HEOOXOIUMO COOII0aaTh
OCTOPOKHOCTH BO M30€KaHUE MTOPE3OB.

[ToBbIIIIEHHYIO OMACHOCTD MPEJCTABISAIOT KPEMKHUE U KOHIEHTPHUPOBAHHBIE MUHEPAJIbHbIE
KHCJIOTHI, a TAK)Ke MypaBbHHAs KUCJIO0Ta, 001a/1al0lIIe CHIIBHBIM Pa3bealolIiuM AeHCTBUEM NIPU
MOTIAJIaHUU HA CIIM3MUCTBhIE 00O0JOYKH, KOXKHBIE TOKPOBBI, OJEKIY, 00YBb, 000pPYAOBaHUE U T.II
[Tpu monagaHuy KUCIOT HA KOXKY HEOOXOAUMO OBICTPO MPOMOKHYTH PACTBOP JHOOBIM TAMIOHOM
(canderkoi, BETOLIbIO U T.II.), MECTO MONMAJaHUs OOMJIBHO MPOMBITH CTPYEH BOABI U BBIMBITH C
MBLIIOM.
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Oco0eHHO omacHBl KUCIOTHI MPU TOMAJaHNK B I1a3a. B 3Tom ciydae riaza HeoOXoIumMo
HEMEIJICHHO 00UIIBHO IIPOMBITH HE CHJIbHOM CTpyeit BOJIbI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJIBI K CPOYHO OOPATUTHCS K BPauy-CIICIIUAIHCTY.

Cobuto1aiiTe 0OCTOPOKHOCTD NMPHU paboTe C pacTBOPOM JM(eHrUIaMIHA B CEpHON KucioTe!

CobmronaiiTe OCTOPOKHOCTD: XJIOPU Oapusi TOKCHYEH!

3aganusa
A. Onpenenenne pH

1. CmouuTe MOJIOCKY YHHUBEpPCAIbHON WHIUKATOPHOW Oymaru ucciemyeMon Bomoit. Jls
ATOTO HAKJIOHUTE MPOOMPKY C BOJOW M OIYCTUTE B HEE OAMH KOHEI[ MOJOCKH MHIUKATOPHOMH
Oymaru, feprka MMHIIETOM BTOpoii ee koHel (PucyHok 6).

Pucynok 6. Onpenenenune pH uccieayeMoii mpoObI BOJIBI
2. BplHbTE MHIMKATOpPHYIO Oymary u3 NpOOMpPKM M CpPaBHHUTE MOJTYYEHHYIO OKpPacKy co
mkanoi. Onpenenure pH uccneayeMoil BoAbl (10K1€BOM, Tajaol CHETOBOM, Taloro JbJa) 1o
HIKae.
b. O0HapykeHne HUTPAT-HOHOB
JloGaBbTe B NpoOMpPKY C HccienyeMoil Bojgod 2-3 kamum pacTBopa AuQeHnIaMuHa
(Pucynok 7). Ilpu Hanmuuuu B BOJie HUTPAT-MOHOB PacTBOP OKPAIIMBAETCS B CHHUMN IBET.

PacTteop
avncprHunaMnHa
Mo Kanmnsam

5mn

Pucynok 7. OOHapyXeHHe HUTPaT-uOHOB B HCCIIENyeMON TPoOe BOIbI

[TpuroroBnenue pactBopa JuEeHUIAMHHA B KOHLIEHTPUPOBAHHON CEpHOW KHCIIOTE: B
KarneapbHUIy (25 mit) HanelTe Ha 2/3 o0beMa KOHLIEHTPUPOBAHHYIO CEPHYIO KUCIIOTY (TNIOTHOCTh
1,84 r/cM®) 1 BHeCHTE B Hee Ha KOHUMKE CKAJIbIENs HECKONBKO KPUCTAILIOB AU(eHNTaMUHA.

KonuuecTBeHHOE ompeseneHne coiepaHus HUTPATOB TAK)KE€ MOKHO BBIIOJHUTH C
MIOMOUIbI0 HHUTpAT-TECTA. [l 3TOro BBIHBTE MOJOCKY TecT-cucTeMbl «HwurtpaTt-Tect» us
YIAKOBKM M OTPEXKbTE KyCOUYEK MHIMKATOPHOW IMOJOCKH Pa3MepoOM MPHUMEPHO 5X5 MM. 3axaB
OTpE3aHHbII y4acTOK IMOJIOCKH MHHIIETOM, OKYHUTE B TECTHPyEeMyIo poOy Boabl. Yepes 3 MuH.
CpPaBHHUTE OKpacky pabodero y4yacTka ¢ KOHTPOJbHOM IIKaJOM Ha OOJO0XKE TEeCT-CUCTEMBbl U
OIIPEAEIINTE COACPKAHUE HUTPATOB.

B. O0napyxkeHue cynb(puT-HOHOB

1. Jo6aBbTe B mpoOHPKY € uccieayemMoi Bogoi 1-2 kamau pactBopa iofa.

Jns mpuroTtoBieHusi pacTBopa Mona anTeuHbl 5%-HBIM cnUpTOBOI pacTBOp iona
pa36aBistoT B 20 pa3 BoA0I /10 11BETa HEKPEMKOTO Yasi.

2. HabGmronaiite, 9T0 TPOUCXOAMT C OKPAIIICHHBIM PACTBOPOM.

I'. O0napy:xeHnue cyJb(paT-uHOHOB

Jo6aBbpTe B MpoOUPKY ¢ uccieayemMon Bojoi 10 kamens pacTBOpa COJSHON KUCTIOTH U 2
Karuii pactBopa cosin 6apust. Habmronalite B TeueHue 3 MUH. 3a IOMYTHEHHEM pacTBOpA.
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KonudectBeHHOE ompeneneHUe CONEpKaHUs CYIb(paT-HOHOB MOXKHO BBITIONHATE C
MOMOIIBIO TecT-KoMIUIekTa «Cynb(arb», A 3TOrO:

1. OmnonocHuTe MEPHYIO CKJISHKY HECKOJIBKO pa3 aHalu3upyeMoil Bomoi. Hanelite B
CKJISTHKY 2,5 MJI poObI BOJIbI, UCIIOJIB3YS AJIi TOYHOCTU MUNETKY KanenbHuly (Pucynok 8).

2,5 mn
==
Pucynok 8. MepHas ckiisiHKa, 3al10JHEHHAs! aHAJIU3UPYEMOM BOJOM

2. JHosemute pH mpoOer no pH 4 pacTBOpamMu ruapokcuja HaTpusi JHOO COJISHOMN
KHCJIOTBI, NMpUOaBisAs UX C MOMOILBIO IHIIETKU-KANeIbHUIIbI, B 3aBUCUMOCTH oT pH cpenpbl.
Kontponupyiite 3Hauenne pH mo yHuBepcaabHON HHIUKATOPHOI Oymare.

3. Hcrnonp3ys NUNETKy-KamneabHUIlY, 100aBbTE€ B CKISHKY C aHAJIU3UPYEeMOH BOAOH
pactBop optaHwioBoro K no merku «5 mi». 3akpoiTe CKISHKY NpOOKOW U mepemerianrte
pacTBop.

4. CoenuHuTe WIPUI-T03aTOP € NUNETKOMN st TuTpoBanus (Pucynok 9). C nmomoinsio
mrpuna HaOepuTe B MUIETKY JUIsl TUTPOBaHUS pacTBOp xyopuaa Oapus. IloctenenHo, mo

KaIJIsiM, TUTPYUTE COJCPKUMOE CKJSIHKM pacTBOPOM XJOpuaa Oapusi 1O TOSBICHUS
HEHUCYe3arolIel 3eIeHOBATO-TOIYO0H OKPACKH.

Pucynok 9. Coenqunenue mmnpuia-a03aTopa ¢ MUNETKOMN JJIsl TATPOBAHUS
[Tpumeuanue. /[y 4eTKOro omnpeneneHusi TOYKU 3KBUBAJIEHTHOCTH OKPACKY TUTPYEMOM
poObI CpaBHUBAMTE C OKPACKOW XOJIOCTON MPOOBI, B KAYECTBE KOTOPOH MCIOIB3YHTE CKIISTHKY C
TaKUM K€ 00bEMOM aHAJIM3UPYEMOM BOJbI U MHIUKATOPA.
5. Onpenenute 00beM pacTBOpa Xjopuja Oapusi, U3pacxodoBaHHOTO Ha TUTpoBaHue (V,
mi) (Pucynok 10):
V = Vo — Vi
)

WexonHbIR
obLéM Vol

KoHe4HIn
obnem f Vil

Pucynox 10. Onpenenenne u3pacxog0BaHHOTO XJIOpUIa Oapus
6. Paccunraiite koHIIeHTpanuio cyiabdpatoB (Cc, MI/11) B aHAIM3UpYEeMOH BoJie TT0 popmyie

48,03-V -z -1000
c VH
rae: 48,03 — MmonsipHas Macca SKBUBaJICHTA CyIb(aT-noHa, I/MOJIb;
V — 00weM pacTBopa xyiopuja 6apusi, U3pacxoJ0BAaHHOTO HA TUTPOBAHUE, MIT,
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Cp — KOHIIGHTpalusi pacTBopa Xjopunaa Oapus, UcHoiab3dyemoro i TutpoBanus, 0,02
MOJIb/J1 SKBUBAJICHTA;

1000 — koaddunmenT nepecyera eAUHUL UISMEPEHHUN U3 TPAMMOB B MUJUIUTPAMMBI;

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

Conep:xanue oT4yeTa

3adukcupyiiTe pe3ysnbTaThl SKCHEPUMEHTOB B TeTpaau. Mcnosib3ys MOJTydYeHHBIE
pe3yIbTaThl SKCIIEPUMEHTOB, ClIEIaliTe BHIBOJI O BOBMOXKHBIX HCTOUHUKAX 3arpsiI3HEHUS OCAIKOB.
Hanummre cOOTBETCTBYIOIINE YPAaBHEHHSI XUMUUECKUX PEAKLIUH.

OmnpiT 2. OnipeziesieHre OpraHoIenTHYECKUX MoKa3aTeaei KauecTBa BOIbI

[lenb paboTh: 3HAKOMCTBO C OPraHOJIENITHYECKON OLIEHKOI KauecTBa BOJIBI.
Teopernveckasi 4acTh

Jlroboe  3HAKOMCTBO €O  CBOMCTBAMHM  BOJABI ~ HAYMHACTCS C  ONpPEACICHHS
OpPraHOJIENTUYECKUX IOKa3aTeNei, T.e. TakuX, U1 ONpPEIENCHHs KOTOPhIX MbI IOJIb3yeMCs
HallUMHU OpraHaMHM 4YyBCTB (3peHHEM, OOOHSHHEM, BKycoMm). OpraHojienTHYecKas OIICHKa
HOPUHOCUT MHOT'O IPSMOM U KOCBEHHOM MH(OPMALIMU O COCTaBE BOJbI U MOXKET ObITh POBEJCHA
ObicTpo M 0e3 Kakux-mubo mpubopoB. K opraHojmenTHYeckKMM XapaKTEPUCTHKAM OTHOCSTCS
L[BETHOCTb, MYTHOCTb (IIPO3PauyHOCTh), 3alax, BKYC U IPUBKYC, IEHUCTOCTb.

OpranosenTuyeckas OLIEHKAa KauecTBa BOJbl — 00si3aTelbHAs HadajbHas IpoLexypa
CaHUTApPHO-XMMHMUYECKOIO KOHTpPOJIi BOAbl. Ee MpaBUIbHOMY IPOBEICHHUIO CIIELUAIUCTHI
IpUAI0T OOJIBIIOE 3HAUYECHUE.

[[BETHOCTb — €CTECTBEHHOE CBOWCTBO MPHUPOJIHON BOJIbI, OOYCIOBICHHOE MPUCYTCTBUEM
TYMUHOBBIX BEIIECTB U KOMIUIEKCHBIX COEIMHEHUH kene3a. L[BETHOCTh BOJBI MOXKET 3aBUCETh
OT CBOWCTB M CTPYKTYpHI JHA BOJIOEMA, XapaKTepa BOJHOW PACTUTEIBLHOCTH U MPHIIETAIOLINX K
BOJIOEMY TTOYB, HAJIMYHUS B BOJOCOOpHOM Oacceline 00JIOT ¥ TOP(HSTHUKOB U JIp.

Ecnu okpacka BOJbI HE COOTBETCTBYET OOBIYHBIM IMPHPOJIHBIM OTTEHKAaM, a TAaKKe IpHU
MHTCHCUBHOW €CTECTBEHHOM OKpacKe, OINpENEeNsOT BBICOTY CTOJ0A >KMJIKOCTH, IPU KOTOPOM
BU3YaJIbHO OOHapyxkHBaeTcsi okpacka. COOTBETCTBYIOIIasl BBICOTAa CTOJ0A BOJBI HE JOJKHA
IpEeBBIIATh: JJI BOJbI BOJOEMOB XO3SIICTBEHHO-NIUTHEBOrO0 HazHaueHUsd — 20 cM; KyJIbTypHO-
ObITOBOro HazHaueHuss — 10 cM. VYjoBineTBOpHUTENIbHas LBETHOCTb BOJABI YCTpaHseET
HEO0OXOAMMOCTh orpeaenieHus Tex 3arpssuuteneii, [IJIK KkoTopeix ycTaHOBIIEHBI MO IIBETHOCTH.
K TakuMm 3arps3HUTENs M OTHOCSTCS MHOTME KpacUTeNd U COEAMHEHMs, oOpasyromue
MHTEHCUBHO OKpAalllEHHbIE PACTBOPBI.

MoXHO ompenensTh LBETHOCTh M KadeCTBEHHO, XapaKTepu3ys LBET BOJbI B NMPOOUpKe
BbicoToM 10-12 cm (Hampumep, 6ecliBeTHas, ciaboxenTast, xKenras, OypoBaras u T.1.).

Omnpeznenenyue IBETHOCTU (WM I[BETA) BOABI AKTyaJlbHO TOJBKO IPU OIEHKE KayecTBa
OKpAIIIeHHBIX TPHUPOIHBIX BOJ JHOO TPU aHAIM3E CTOYHBIX BOJ. L[BeT y MuUThEBOW BOMBI, Kak
IIPABUJIO, OTCYTCTBYET.

MyTHOCTh BOJBI OOYCIIOBJIE€HA COAEpAHHUEM B3BEIIEHHBIX B BOJIE MEJIKOAMCIIEPCHBIX
npUMecei — HEepaCTBOPUMBIX MIIM KOJUTOMIHBIX YACTULl PA3TUYHOTO MTPOUCXOKICHUS.

MyTHOCTb BOJIbI O0YCIIOBIMBAET U HEKOTOPBIE APYTUE XapaKTEPUCTUKH BOJIbI, TAKHE KaK:

® HATUYHME OCAJKA, KOTOPHIH MOXET OTCYTCTBOBAThH, ObITh HE3HAUUTENLHBIM, 3aMETHBIM,
00JIbIINM, OUeHb OOJIBIIUM (KOJIMYECTBO OCA/IKa MOYKHO U3MEPATh B MIJUIUMETPAX);

e HaJMYME€ W KOJMYECTBO B3BEIIEHHBIX BEIIECTB, WM TPyOOIUCHEPCHBIX TpUMECceH
(u3mepseTcs B MUJUTUTPaMMax MacChl PUMECEH Ha JIUTP BOJIbI);

® [IPO3pPavyHOCTh, U3MEPSETCA KaK BBICOTA CTOJI0A BOBI, NMPH B3IJILA€ CKBO3b KOTOPBIM Ha
Oenoit Oymare MOYKHO pa3ianyaTh CTaHAAPTHBIN MeYaTHBIA MPUPT.

Jlnst onpeaeneHnss MyTHOCTH MCIOJIb3YeTCsl BU3YaJbHBI METOJ — 110 CTENIEHW MYTHOCTH
cronba BbicoToM 10-12 cM B MyTHOMepHOH mpoOupke. MyTHOCTh MPOOBI OMHUCHIBAIOT
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Ka4eCTBEHHO CIICAYIOUIMM 00pa3oM: Mpo3pauHasi; ciabo Onalecupyoas; onajiecupyromas;
c1abo MyTHasi; MyTHasi; OU€Hb MyTHasl.

Onanecuennus — ot opalus (;1at.), Ha3BaHNE MUHEpaIa — SIBICHUE XapaKTEPHOTO CBEUCHHS
KOJUTOM/IHBIX PACTBOPOB IIPU X OOKOBOM OCBEIIEHHUHU, XOPOIIO HaOII0gaeMoe Ha TEMHOM (oHE.
SIBnenue 0OYCIOBIEHO pAacCesTHUEM CBETa BCIEACTBUE €ro JU(PaKIUH OT B3BEIICHHBIX B
KOJUTOMIHOM PacTBOPE MUKPOUYACTHIL, HAXOSIIUXCS B BBICOKOAUCIIEPTUPOBAHHOM COCTOSIHHH.

3amax BOJbI OOYCIIOBJIIEH HAJIMYMEM B HEH JIETYYMX MAXHYIIUX BEIIECTB, KOTOPHIC
MOMAJIal0T B BOJIy €CTECTBEHHBIM IyTeM JHOO CO CTOYHBIMH BojaaMu. [IpakTuyecku Bce
OpraHHYECKHE BenlecTBa (B OCOOEHHOCTH KHJIKUE) UMEIOT 3alax U nmepeaaroT ero Boje. OObIYHO
3amax onpeaensroT npu komHatHo (20°C) m mpu moBbimeHHor (60°C) Temmeparype BOJBI.
3amax Mo xapakTepy MOJpa3JeisioT Ha JIBE TPYIIIBI, ONpPENeNss ero CyObeKTHBHO IO CBOUM
OLL[YIIEHUSIM:

1) ecTeCTBEHHOr0 MPOUCXOKAEHUS (OT KUBYLIUX U OTMEPLIUX OPTaHU3MOB, OT BIIMSHHUS
MI0YB, BOJHOMN paCTUTENILHOCTH U T.11.);

2) UCKYCCTBEHHOTO TEXHOTE€HHOI'O NMPOUCXOKIAeHMs. Takue 3anaxyu OObIYHO 3HAYUTEIBHO
HU3MEHSIOTCSI P 00pabOTKE BOJIBI.

OueHky BKyca BOAbl IPOBOJAT y MNHUTbEBOW MNPUPOAHOM BOABI IPU OTCYTCTBHH
MOJIO3PEHMI Ha €€ 3arpsA3HeHHOCTh. Pa3nuyaroT 4 BKyca: COJICHbIN, KUCIBIA, TOPEKUN, CITaIKHIA.
OcrasibHble BKYCOBBIE OUIYIIEHMSI CUMTAIOTCA IPUBKYyCaMU (COJIOHOBATbIM, T'OPbKOBATbHIH,
METAITTMYECKHM, XJIOPHBINA U T.11.). BKyc U MpUBKYC ONpenenstoT B ChIPOi (HEKUTITYCHON BOJIE)
BOJIE, 3a MCKJIIOYEHHEM BOJbl M3 OTKPBITHIX BOJOEMOB M HCTOYHHKOB, COMHUTENIBbHBIX B
CaHUTApHOM OTHOIIEHNH. IHTEHCUBHOCTH BKYycCa U MPUBKYCA OLIEHUBAIOT M0 5-0aIbHON IIKaJIe.

[Tpu onpeneneHny BKyca U IpUBKYyca aHAIM3UPYEMYIO BOJy HAOUPAIOT B POT U3 CTaKaHa U
3aJIep>KUBaIOT Ha 3-5 cek, He mpornateiBas. [locne onpeaeneHus BKyca BOy CIUICBBIBAOT.

OO6opynoBaHue U MaTepuaJIbI
[Tpobupku;
[Tpobxku;
[taTuB A TPOOHPOK;
JIoxKa;
Craxkanbl ogHOpa3oBbie Ha 200 M1 — 5 1IT;
Coib;
I'opuuna;
Caxap;
. JIumom;

10. Kumsauenas Boga;

11. MogenbHbIE paCTBOPBI.

Yka3anus no rexHuke 0e30MaCHOCTH
Hcnons3yemble TNpu BHINOJIHEHUHM AaHAM3a pAcTBOPBI, PEAKTUB, IOCyla U APYrue
COCTaBHbIE YAaCTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

IIpu ocMOTpe MpOBEPSIOT:

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

2. OTcyTcTBUE TOBPEXKACHUN MEPHOH MOCY/IbI, TPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOIO I HCIIOJIb30BAHUS peakTHUBa (pPacTBOpa) WIM IOCYIIbI
TpeOOBaHUSAM METOAMKHM aHAIN3a, T.€. HAIMYME XOPOUIO M OJHO3HAYHO YUTAEMOH ITHUKETKH,
METOK Ha MEpHOM MOCYAE U T.1I.

[locne mpoBeneHHs] aHamu3a MEPHBIE CKISHKUM W MHUIETKU CIEIYEeT MPOMBITh YHCTOU
BOJIOM, CKJISTHKM C pacTBOpamMH HEOOXOAMMO I€pMETHYHO 3aKpPbITh M YJIOXKUTh B MecCTa JJI UX
XPaHEHUS.

Bxondume B cocTaB KOMIUIEKTa PEAKTHBBI T€PMETHYHO YMAaKOBAaHbI BO (DJIaKOHBI U HE
IPEJICTaBISIIOT ONACHOCTU IPU XpaHEHUH. XOTb KOMIUIEKT HE COJIEPKHUT SAOBUTBIX U
CHJIBHOJICHCTBYIOLIUX BEIIECTB, MPU paboTe ¢ KOMIUIEKTOM HEOOXOIMMO PYKOBOJICTBOBATHCS

CoNoOAWNE
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OCHOBHBIMHM TIpaBWJIaMH 0€30IaCHOCTH, NPEAYCMOTPEHHBIMH Il pPabOT B XHUMHYECKOH
naboparopuu. B wactHocTH, pu pabote B 1abOpaTopuu He AOMYCTUMO:

1. Ilonaganue XUMHUKATOB M PACTBOPOB HA CIIM3UCTBIE 00OJIOUYKH, KOXKY, OACKIY;

2. llpunstre mumy (TUTHA);

3. Bapixanue Bo3/lyxa 1 XUMHKATOB, OCOOCHHO UMEIOLINX PE3KHIl 3armax U HaXOAAIINXCS B
MEJIKOKPHUCTANINYECKOM COCTOSIHUU (00pa3yIoIuX MbUIb);

4. Tlpu paboTe €O CTEKISIHHBIMH HW3JCIUSMH W TIOCYJOH HEOOXOIUMO COOII0IaTh
OCTOPOKHOCTBH BO M30€KaHUE TTOPE30B.

[ToBBIIEHHYIO OMACHOCTD MPEACTABISIOT KPENKHE W KOHIICHTPUPOBAHHBIE MUHEPAJIbHBIC
KHCJIOTHI, a TAK)Ke MypaBbHHAas KUCJIOTa, 001a/1al0lIUe CHIIBHBIM Pa3belalolIiuM AeHCTBUEM MIPU
MONaJaHUM Ha CIIU3UCTHIE 00O0JIOUKHU, KOKHBIE MOKPOBBI, OJEXk 1Y, 00yBb, 000PYIOBaHUE U T.II.
[Tpu monagaHuu KUCIOT HA KOXKY HEOOXOAUMO OBICTPO MPOMOKHYThH PACTBOP JIFOOBIM TAMIIOHOM
(canderkoii, BETOUIbIO U T.II.), MECTO IMOMAJaHU OOMIBHO MPOMBITH CTPYEH BOABI U BBIMBITH C
MBLIIOM.

Oco0eHHO OnacHbI KHCIIOTHI MIPH MOMAJAaHUHU B I1a3a. B 3ToM ciydae riiaza HeoOX0IuMo
HEMEIJICHHO 00UIIEHO MPOMBITh HE CHJIBHOI CTpyeit BOJIbI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJBI H CPOYHO OOPATHTHCS K BPayy-CIIEIUAINCTY.

Coburo1aiiTe mpaBuiia OnpeeeHns 3anaxa HeM3BeCTHBIX BEIIECTB.

3aganusn

A. Onpenesnenne MyTHOCTH (IIPO3PAYHOCTH)

1. IIponymepyiiTe IpOOUPKHU C pacTBOPaMHU.

2. 3anogHUTe KaXAyI MPOOMPKY COOTBETCTBYIOIIMM MOJEJIBHBIM PAacTBOPOM Ha BBICOTY
10-12 cm.

3. Ompenenute MYTHOCTh BOJbI, paccMaTpuBas NpPoOOUPKY Ha TeMHOM (oHE ™pH
JIOCTATOYHOM OOKOBOM OCBEIIICHHH.

b. Onpenenenue 3anaxa Boabl
1. Hanelite B mpoOupkH (K010bl) BBIIAHHBIE BAM MOJIEJIbHbBIE PACTBOPHI U 3aKpOiTe MPOOKaMHU.
2. TlooyepenHO OTKpBIBalTE MPOOKH y MPOOHPOK (K0J0) ¢ pacTBOpaMHu U omNpeAessiiTe 3amax
BOJIBI.

3. Ilpu onpeneneHuu 3amnaxa pyKoBOACTBYHTech Tabnuuamu 4 u 5.
Tabmuna 4. Onenka 3anaxa Bojibl B 0ajuiax

VHTeHCHBHOCTS 3amaxa XapakTep IposiBICHUs 3amaxa bann
OtcyTcTBYyeT 3amax He OIIyIIaeTcs 0
Ouenb cnabas 3amax cierka oOHapyKHBaeMbIi 1
Cnabas 3amax 3aMedaercs, eciiu o0paTuTh Ha 3TO 2
BHUMaHHE

3ameTHas 3amax JerKo 3aMe4aeTcsi, BbI3bIBAET 3
HEOJJOOPUTENLHBIN OT3bIB O BOJIC

OTtuetninBas 3amax oOparaer Ha ce0sl BHUMaHUE U 3aCTaBIIsET 4
BO3/I€P)KATHCS OT IMUTHS

Ouensb cubHAA 3amax HaCTOJIbKO CHJIBHBIH, YTO JIe1aeT BOILY 5
HETPUTOTHOM JUISI TUThSI

Tabmuma 5. Onpenenenne xapakTepa 3anaxa
CuMBOI XapakTep 3amaxa ITpumepHsIii poj 3amaxa
A Apomarnueckui OrypeuHslii, IBETOYHBIN
b bonoTtHEIH WnucTeiid, THHUCTHRIHN
r I'HunocTHBIN dekanbHBINA, CTOYHBIM
| JpeBecHblit 3anax MOKpPOM HIEMbI, APEBECUHBI
3 3eMIINCTBIN [Ipenslii, CBEKEBCIIAXAaHHOU 36MIIU

16




P Pr16HbBII Pr16wero sxupa, peiobl

C CepoBosiopojia TyxabIx siun

T TpaBstHUCTBIN Cena, CBEKECKOIIEHHOM TPaBbl

H Heonpenenennsiit 3anax €CTeCTBEHHOTO IPOUCXOXKICHUS, HE TMOIXOSAIIUN

IO/ MPEIBITYIIHNE ONPEACICHIS

B. Onpenenenue BKyca 1 NpUBKYCa BOJbI

Jlannast paboTa IpOBOAMUTCS B IOMAIIIHUX YCIOBUSX. B mabopaTopuu mpoOOBaTh BEIIECTBA
Ha BKYC 3ampenieHo!

1. Hanetite B math ctakaHoB 1o 100 MJI KHIITYEHON BOEL.

2. PactBopure B BoJe€:

e B 1-M crakaHe J0OXKy caxapa, (mpoda Ne 1);

® BO 2-M CTakaHe JIOKKY coud, (mpoba Ne 2);

¢ B 3-M CcTakaHe JIOXKKY ropuuisl, (mpoda Ne 3);

¢ B 4-M cTakaHe JIOXKKY JIMMOHHOTO COKa, (rmpoba Ne 4);

® B 5-M cTakaHe — TOJIbKO KHIsiueHas Boja, (mpoba Ne 5).

XopoI1o nepeMeriainTe KUAKOCTh JOKKOM, BRITHpask €€ HaCyXO0 MOCe KaXI0T0 CTaKaHa.

3. Habepute u3 xaxxaoro crakana 10—15 M1 KHIKOCTH, TIOAEPIKUTE €€ BO PTY HECKOJIBKO
CEKYH/]I U OTIPEIECTUTE BKYC U IPUBKYC.

Kunkocts He npornaTeiBaiiTe!

Hccnenyiite 3a onuH pa3 He Ooinee 2-X npo0, 3aTeM clenaiTe nepepsiB Ha 5 MUHYT.

4. Cpemnaiite 115t IpoOBI paCTBOPHI Pa3HON KOHIIEHTPAIH, pa30aBiisisi BOJOH.

5. OmnpenenuTte UHTEHCUBHOCThH BKYyca U MPUBKYCA MPUTOTOBIEHHBIX PACTBOPOB, pa30aBUB
ux B 2 paza, no6asisis mo 100 mi BoAbl B KaxAbld cTakaH. [[7s OLIEHKHM BKyca M MPUBKYycCa
UCIONB3YiTE Tabnuiy 6:

TaGnuua 6. IHTEHCUBHOCTH BKyca U IPUBKYcCa

HMHTEeHCHBHOCTD Orenka XapakTtep MposBJICHUS BKyCa U MPUBKYCa
BKYyCa U IPUBKYyca WHTCHCUBHOCTH
BKyCa U IIPUBKyca B
Oammax
Her 0 He omrymarorcst
Ouensb cnabas 1 Cpa3y He OmIyIIalTCs, HO OOHAPYKUBAKOTCS TIPH

TIHIATEIbHOU OIIEHKE

Cnabas 2 3aMeTHBbI, €cIM 00paTUTh BHUMaHUE
3ameTHas 3 Jlerko 3aMeTHBI U BBI3BIBAIOT HEO0OPHUTEIbHBIN
OT3BIB
OtuernuBas 4 Obpamator BHUMaHNE u 3aCTaBJISAIOT
BO3JICPIKATHCS OT IMHUTHS
Ouensb cubHaA 5 OueHb CUIIbHBIC, JIENAIOT BOJIY HETPHUTOJHON JUIs
MUThS

Conep:xkanue oTuera
A. Onpenesnenne MyTHOCTH (IIPO3PAYHOCTH)
Bri6epute noaxoasilyto cTeneHb MyTHOCTH 110 Ta0iuile 7 ¥ MOCTaBbTe HOMEP MPOOUPKHU:
Tabnuua 7. Pe3ynabpTarsl SKCIEpUMEHTa

CrerneHb MyTHOCTH Howmepa npobupox

MyTHOCTb OTCYTCTBYET

Cnabo onanecuupyromniast

Onaneciupyronias

Cnabo MyTHas
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OueHb MyTHas

b. Onpenenenue 3anmaxa Boabl

[To pesynmpraraM HaOJIOJCHHWN 3aMOJIHUATE TAOJMIy 8, MCIONB3Ys BBIIICTPUBEICHHBIC

JTaHHbIE.
Tabnuua 8. Pe3ynpTarel SKCIEpUMEHTa
No mpo6upku (K0a061) OneHka B 6aimiax 3amnax
1
2
3
N .o

B. Onpenenenne BKyca M IpUBKYyca BOJAbI

[To pe3ynbraTtam HaOIIOACHUI 3aMOTHUTE TAOIUILY 9.

Tabnuna 9. Xapakrep BKyca U MpUBKyca

ITpoGa (pactBop) Ne

Bkyc u npuskyc

1

2

3

4

5

Bkyc kakux BeliecTB npu pa30aBIeHUN pacTBOPA Bbl YYBCTBYETE J10JIbIIIE?
Omnpit 3. OuncTKa BOJIBI OT 3arpsA3HEHUN
Llenb paboTsl: M3yueHue pa3inyHbIX METO10B OYUCTKU BOJIBI OT 3arpsi3HEHU.

TeopeTuyeckas 4acTb

Ouncrka BOJBI B IMPUPOAC MOKET NPOUCXOAUTH HCCKOJIbKUMHU ITYTAMHU. HpI/I HCIIapCHHUH,
3a KOTOPBIM CJICAYCT KOHACHCALUA BJarv, YyJaJIAOTCA MPAKTUYCCKH BCC PAaCTBOPCHHLIC
BCIICCTBA. BaKTepI/II/I B IIpoHecce COOCTBEHHOM KU3HCACATCIBHOCTH PACIICIUIAOT OPraHUYICCKHUEC

B€IICCTBa Ha Ooiee MMPOCTBIE COCIUHCHMUA.

Hakonen, guibTpoBaHue BOJBI 4Yepe3 MECOK U

TpaBUii yHansieT B3BEIIEHHBIC BEIIECTBA, MPU 3TOM IOPHUCTHIE BemiecTBa (Hampumep, Topd)
JIOTIOJTHUTENIFHO OYHMINAIOT BOJAY 3a CHYeT mporecca aacopOommu. OIHAKO TpH TEperpyske
MIPUPOJIHBIE CUCTEMBI HE MOTYT KaUe€CTBEHHO CIIPABIATHCA C 3a7jaueil OUUCTKU BOJBI.
Jnst TUKBUIANIAN 3arpsI3HEHUN BOJABI B HACTOSIIEE BPEMS UCIIOIB3YIOTCS pa3HOOOpa3HbIe
METOJIbl — OMOJIOTUYECKUE, XUMUUECKHE, COPOIIMOHHBIE, YIEKTPOXUMUYECKUE H IP.
OO6opynoBaHue U MaTepuaJbl

BOpOHKa CTCKJISIHHAA,

[Tanouka cTexIsIHHA;
Crakan Ha 50 M1 — 2 miT.;
OunbTp OyMaXKHBIH;
[[ItatuB mss mpoOUPOK;

[ltaTuB 1ab0OpaTOPHBIIi;
. Bara;
10. VYromb aKTHBHPOBAHHBIN;

CoNoOARWNE

Komn6a xonnueckas Ha 50 mu;

BOpOHKa ACIUTCIIbHAA MUIMHAPHUYCCKAA Ha 50 MII;

11. MogensHast BoJa, 3arpsi3HEHHas HE(PTENPOAYKTAMH WM KUPOM (PACTHUTEIHHBIM

MacjioMm);

12. MogenbHast BoAa, 3arpsi3HEHHAss MEXaHUUYECKUMU ITPUMECSIMHU.
Yxa3aHus 1o TexHUKe 0€301aCHOCTH
Hcnone3yeMble NpU BBIIOJHEHUM AHAJIW3a PAaCcTBOPBL, PEAKTUB, IIOCYJa U APYIrHue
COCTaBHbIE YAaCTHU KOMILIEKTA JIOJKHBI OBITh IIPEABAPUTEIBLHO OCMOTPEHBI.
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IIpu ocMOTpe MpOBEPSIOT:

1. IlenocTHOCTh ¥ FEpMETUYHOCTD YIIAKOBKH PACTBOPOB, PEAKTHUBOB;

2. OTcyTcTBHE NOBPEXKAECHUM MEPHOI NIOCY 1B, TPOOUPOK, KOHTPOJIbHBIX LKA U T.I1.;

3. CootBeTcTBHE BBIOPAHHOTO Ul HCIOJNB30BAaHUS peakTHBa (pacTBOpa) WM IOCYAbI
TpeOOBaHUSAM METOJIMKM aHAJIM3a, T.€. HAJMYME XOPOIIO M OJHO3HAYHO YUTAEMON ITHKETKH,
METOK Ha MEPHOH MOCyAE U T.II.

[Tocne mpoBelneHus aHaaM3a MEPHbIE CKJISHKM U IUIETKUA CIEAYET IPOMBITH YHUCTOU
BOJIOM, CKJITHKM C pacTBOPaMU HEOOXOIMMO IepMETHYHO 3aKPBITh U YJIOXKHTb B MECTa JUISl X
XpaHEHUS.

Bxopsmue B cocTaB KOMIUIEKTAa PEAKTHBBI I'€PMETUYHO YNAKOBaHbl BO (DIAKOHBI U HE
IPEJICTaBIISIIOT ONACHOCTU IPU XpaHEHUU. XOTb KOMIUIEKT HE COAEPKHUT SJOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BELIECTB, IPU paboTe ¢ KOMILJIEKTOM HE0O0XOIMMO PYKOBOJCTBOBATHCS
OCHOBHBIMM IIpaBWJIaMU O€30MACHOCTH, NPEAYCMOTPEHHBIMU Il PabOT B XUMHYECKOH
nabopatopuu. B yactHocTH, ipu paboTe B 1abopaTopuu He JOMYCTUMO:

1. Ilonmaanne XMMHUKATOB M PACTBOPOB HA CIIM3UCTHIE 000JI0UYKH, KOXKY, OJICKIY;

2. llpunsatre numuy (TUTHA);

3. Bapixanue Bo3ayxa U XUMUKATOB, 0OCOOEHHO UMEIOIMX PE3KUH 3alax U HaXOAIINXCS B
MEJIKOKPHCTAIIINYECKOM COCTOSIHUHU (00pa3yroluX Mbljb);

4. Tlpu paboTe cO CTEKISHHBIMH H3JCIUSAMH W TIOCYJO0W HEOOXOIUMO COONI0IaTh
OCTOPOYKHOCTh BO U30€KaHHE OPE30B.

[ToBBIIIEHHYIO ONACHOCTDH MPEACTABISAIOT KPENKHE U KOHIIEHTPUPOBAHHBIE MUHEPAJIbHbIE
KHCIJIOTBI, a TAK)K€ MypaBbHHAasl KUCJIO0TA, 00J1a/1al0IMe CHIIBHBIM pa3belatoliuM JeHCTBUEM TIPU
NIOTIAJIaHUU HA CIIM3HUCTHIE 00O0JIOYKH, KOXKHBIE TIOKPOBBI, OJICKTy, 00yBb, 000PYJOBaHUE H T.II.
[Tpu nomnagaHuu KUCIOT Ha KOXKY HEOOXOIUMO OBICTPO MPOMOKHYTH PACTBOP JIFOOBIM TAMIIOHOM
(canderkoii, BETOUIBIO U T.II.), MECTO IMOMAJaHU OOMIIBHO MPOMBITH CTPYEH BOABI U BBIMBITH C
MBLJIOM.

Oco0eHHO onacHbl KMCIIOTHI MpU NOMAJaHUM B I1a3a. B 3ToMm ciiydae riaza HeoOXoauMo

HEMEJIEHHO 00MIILHO MPOMBITH HE CHJILHOM CTpyeit BOJIBI, 3aTeM
2%-HBIM BOJJHBIM PACTBOPOM COJBI H CPOYHO OOPATHTHCS K BPayy-CIIEIUAINCTY.
3amanusa

1. O4yucrka BoABLI PUIBTPOBAHUEM

JlaHHBI crmoco0 mpuUMeHsieTcs A OYMCTKM BOJABI OT MEXaHM4YecKux npumeceil. B
KayecTBe (UIBTPOB MOTYT HCIIOJIb30BaTbCcs OyMakHbIH  (QUIBTp, BaTa, pas3UyHbIC
¢mibTpyromue marepuansl. Ha pucynke 11 mpencrtaBieHa ycraHOBKa Ui (UIBTPOBaHHS B
71a00PATOPHBIX YCIOBHSIX.

| E
Il:ll
Pucynok 11. YcranoBka 1t OUMCTKHU BOJBI (DHIIBTpALIUCH
HazoBuTe cocTaBHbIE YacTH YCTAaHOBKH M OMMILINTE UX HazHaueHue. CobepuTe yCTaHOBKY,

npoBeauTe (UIBTpOBaHUE (AJIT STOTO MOKET OBITh HCHOJIB30BaHA BOJA, HCKYCCTBEHHO
3arpsi3HeHHasi, HalpuMep, MOYBOM).
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JIJisi IPUTOTOBJICHUST BOJBI, 3arpsi3HEHHOW MEXaHWYECKUMHU MPHUMECSIMH, HEOOXOIUMO B
0,5 1 BoAbl MOMECTUTh | 4YalHYIO JIOKKY H3MEIbYEHHOW IOYBBI, CTPOUTEIBHOTO MYCOpa,
TBEPABIX aTMOCQEPHBIX BbIMaJeHUN U T.M. CMeCh MHTEHCUBHO IMEPEMEIINBAIOT. VCHOMB3YIOT
MYTHBII pacTBOp, COAEP>KAIINI BUIUMBIE IT1a30M B3BEIICHHbIE YACTHIIbI.

2. Ouuctka BoAbI acopouueit

JlanHbIil crIOCOO OYUCTKM BOJBI HCIIOJIB3YETCSl B TOM Cllydae, €ClM BoJia 3arpsi3HeHa
MPUMECSIMH KUpa Wik HePTernpoaykToB. B kauecTBe ajicopOeHTa MPUMEHSIOT aKTUBHPOBAHHBIN
yrOJIb.

Jlyist omibITa UCTIONB3YETCSl YCTAHOBKA, N300paKeHHAs Ha pUCYHKe 12.

3arpsasHeHHas
*Boaa
_ AKTMBMPOBaHHLIN
~ yrons

Pucynok 12. YcraHoBKa Juist O4MCTKH BOJbI afcopOLueit

Cobepute yCTaHOBKY COTJIACHO PUCYHKY.

[IoMecTuTe B HMKHIOK 4acTh JCIMTEIBHOM BOPOHKM BAaTHBIM TAMIIOH, 3aIIOJIHATE €€
MIOBEPX BaTHOI'O TaMIIOHA Ha BBICOTY 2-3 CM aKTUBHUPOBAHHBIM YIJIEM.

Buelite 3arps3HEHHYIO BOJY B JEIUTEIBHYK) BOPOHKY IIPH 3aKpBITOM KpaHE BOPOHKH.
OTkpoiiTe KpaH BOPOHKM Ha CTOJIbKO, YTOOBI BOJA BBbIT€Kajla TOHKOHM cTpyikoil. Kakue
M3MEHEHHUs IPOU30ILIH ¢ BoJoi? OO0bsIcCHUTE HAOII0JaeMOE.

[TpuroroBneHue BoJbl, 3arpsa3HeHHON HedTenpoaykToM (kupom). B 0,5 1 terutoit mim
ropsiue BOJbl HAIMBAIOT | 4alHYIO JIOKKY PACTUTEIBHOIO Maciia, MHTEHCUBHO NIEPEMEIINBALOT.
Hcnonp3yloT MyTHBIN PacTBOpP, KOTOPBINA MOKET UMETh MACJIIHYIO IIJIEHKY. AHAaJOTUYHO MOYKHO
IMPUTOTOBUTH PACTBOP U3 peaibHOro HeTEpoyKTa, UCIOJIb3Ysl OTpabOTaHHOE KapOlopaTopHOe
Macio, KEPOCHH U JIp. MaJloJieTydue HeQTEePOaYKThI.

Conep:xaHue oTyeTa
3anonHuTte Tabauny 10 mo pe3ynbTaTaM MPOBEACHHBIX OIBITOB.
Tabmuna 10. Pe3ynabTaTs! onbITOB

Bona go otmeTku Cnoco0 o4ucTKH

(BHEIIHUH BUM) PunbTpOBaHNE Ancopbuus

Yepes OymMaxHbII Yepes Baty UYepes akTUBUPOBAHHBIN
bunbTp YTOJb

MyTtHas

C MexaHN4YeCKUMHUA
MPUMECSIMHU —
TBEPJBIMH YaCTUIIAMH

C >XHUPHOI MIIEHKOU

C npumMeHeHnem
He(TEeNPOIYKTOB

CnenaiiTe BBIBOJ] O CpaBHUTEIbHOHN 3()(DEKTUBHOCTH pa3IMYHBIX METOJ0B OUYUTKH BOIBI.
KoHTpoJibHBIE BONIPOCHI
1. Kakue nokasarenu BOAbI OTHOCATCS K OPraHOJENTUYECKAM?
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Kakwue mokazarenu BoJIbl OTHOCATCS K (pr3mdecKum?
HazoBuTe ocHOBHBIE ITpaBuiia 0T00pa MpoOd BOJIBI.

[IpryrHBI BOSHUKHOBEHUS KUCJIOTHBIX JOXKICH.
CoBpeMeHHbIE METO/Ibl OUUCTKHU BOJIBI.

OCHOBHBIE METO/IbI OUUCTKH CTOYHBIX BOJ.

Ha3nauenue 1 MeTo bl MEXaHMYECKOW OYMCTKU CTOKOB.
Haznauenue u MeToap! PU3UKO-XMMUYECKON OYHCTKHA CTOKOB.

©CooNoO kW

Haznauenwue u METOAbI XHUMHYSCKOM OYHCTKH CTOKOB.
10 Ha3nauenwne n MCTOAbI OMOJIOTMYECKONH OYHNCTKHU CTOKOB.

Cnmcok JUTEepaTypbl, peKOMEHAyeMblii K HCTI0JIb30BAHUIO N0 TAHHON TemMe
OcHoBHas1 JIMTepaTypa:
1. KopoOkun, B. . Dxonorus : [yuebnuk] nis By3oB / B. M. Kopobkun, JI. B. [lepenensckuid. -
13-e uzn. - PoctoB H/]] : ®enukc, 2004. - 602 c. - (Bricmee odpazoBanue). - bubmmorp.: c. 602.
2. Opios /I.C. Dxomnorust u oxpana 6uochepsl Py XUMHUECKOM 3arps3HEHUH: Y yeOHOoe

nocobue st By30s/ JI.LK.CanoBuukoa,1.H.Jlo3anoBckas. - 2-e, nepepad. u gom. - M.:Beicm.
mikona,2002. - 334 ¢.: un. - 320-322
JlonmoJIHUTeIbHAS JIUTEpaTypa:

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

2 bpatunkosa, 1. I'. ®U3nK0-XUMUYECKHE OCHOBBI HH)KCHEPHOH IKOJIOTHH :y4eOHOe TTocodue /
. T'. BparunkoBa. — M. : Poccuiickuii yHUBEpCUTET ApYy>KObI HapoaoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNurepuer-pecypcesl:
1 http://window.edu.ru/ — eauHoe OKHO JOCTyIa K 00pa30BaTeIbHBIM peCypcam
2 http://biblioclub.ru/ — DBC «YHuBepcuTeTckast OMOIHOTEKa OHIARHY.

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

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

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cuctema «DyHIaMeHTaIbHbBIE TPOOIEMBI

OLCHKU COCTOAHUA OKOCUCTEM U 3KOJIOTUYCCKOTI0O HOPMUPOBAHUS

Tema 2. OcHOBBI IPUKJIATHON IKOJIOTHH

JlaboparopHasi padora 3. OueHka yCBOCHUS TSKeJIbIX METAJJIOB U3 NOYBbI OBOLIHBIMH
KyJbTypamMu
[lenb pabotel: O1ieHKa YCBOEHUS TSKENbIX METAJJIOB M3 MOYBHI OBOIIHBIMU KYJIBTYPaMHU
Ha MpUMepe NMeTpyuKu (yKpora) U oTpaboTKa HaBBIKOB KOHTPOJIS TSKEJIBIX METAJUIOB B IIOYBE.

TeopeTuyeckas 4acTb
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[To onpenenenuto B.M. Bepnanckoro, mouBa mpencTaBisieT coboil «OMOKOCHOE Telno,
COCTOSIIIIEe OJTHOBPEMEHHO U3 HUBBIX U KOCHBIX (HEOPTaHUYECKUX) TET — MHUHEPAJIOB, BOJBI,
BO3/yXa, OPraHMYECKNX OCTaTKOB». B MoYBe mpoTeKaroT pa3nuyHble (pru3nyecKre, XuMHUIECKUe
u OuOJIOTMYECKHEe TMPOIeCcChl, KOTOphlE B pe3yjbTare aHTPONOTEHHOTO 3arpsi3HEHUS
HapymaroTcs. OCHOBHBIMU 3arpsi3HSIONIMMU TIOYBY BEIECTBAMH SIBISIOTCS ynOOpeHus u
HNECTUIMIbI  (SAOXUMHUKATBL, MpPUMEHseMble i OOphObl C COpPHSKAMHU, BpPEIUTEISMU,
IpUOKOBBIMH 3a00JICBaHUSAMH ), METAJUIBI U UX COCAMHEHUS, PAIMOAKTUBHBIC BEIIECTBA.

Cepb€3HyI0 OINACHOCTh MPEACTABISIET 3arpsA3HEHUE IOYBBI TSDKEIBIMU METaUIAMH —
MeTajulaMd C OOJIBIIIMM aTOMHBIM BECOM (CBMHIIOM, ITMHKOM, PTYTbIO, MEIbIO, HHUKEJEM,
JKEJIe30M, BaHaJMeM, KaJIMUEM, XpPOMOM U [Ip.), KOTOPbIE OKa3bIBalOT TOKCUYHOE JICHCTBUE Ha
JKUBbIE OPraHU3Mbl U TNPUPOAHBIE IKOCUCTEMBI. 3arpsi3HEHHEM IIOUB TSKEJIBIMM METajulaMu
CUMTAETCSl MPEBBINICHUE UX (PAKTHYECKOrO COJIEp:KaHUs B MOYBE HAJ PErHOHAIbHBIM ()OHOM.
OCHOBHBIMU ~ AQHTPOIIOT€HHBIMM  HMCTOYHHMKAMM  IOCTYIUIEHMSI  TSDKEJIBIX  METAJJIOB B
OKPYKAIOILYI0  Cpely SBISIOTCA: NPEANpPUSITHS YEPHOM UM LBETHOM  METaJUlypruu,
TOPHOAOOBIBAIONIAST TTPOMBIIIICHHOCTh, CKHUTAHHE YrOJbHOTO TOIUIMBA, HEPTH W Pa3IMIHBIX
OTXOJ0OB, MPOMU3BOJACTBO CTEKJa, ILEMEHTa, aBTOTpaHcHnopT. Tak, Hampumep, OCHOBHBIM
MCTOYHUKOM 3arps3HEHMs OKPY’KaIOLIE Cpe/ibl CBUHIIOM SIBJIIETCSI aBTOMOOMIIBHBIN TPaHCIOPT;
KaJMHUEM, MEJIbI0, MBIIIbSIKOM M ILIMHKOM — I[BETHAas METAJUTYyprus; KOoOalbTOM, HHKEJIEM,
BaHAJHEM M CEJIEHOM — TEIUIODHEPreTHKa; PTYTbIO — LIBETHAas METAJULYprus, CKUTaHUEM
TOIUIMBA, XUMHUYECKas MIPOMBIIUIEHHOCTb. HEKOTOpoe KOIMYEeCTBO TSKENbIX METalIOB B
OKPYXAIOIIYI0 CpeAy IOCTABJIET U CEIbCKOE XO3SIMCTBO, I/I€ MPUMEHSIOTCS MECTULUABI U
MUHEpaJIbHBIE yIOOpEHUs, cojAepiKalue TsbKenble MeTaibl. [lo OlleHKaMm CHeluanucToB,
AQHTPOIOTEHHBIH BKJaA JUIsl OOJBIIMHCTBA TSDKEIBIX MeTalsioB mpesbiliaer 60% npuuém, 1o
HEKOTOPBIX OLIEHKaM, JJIs CBUHIIA, KaJIMHs, HUKEJS U BaHaIus OH JoXo1uT 10 90%.

[TockonbKy OOJNBIIMHCTBO TSDKEIBIX METAJUIOB IIOCTYHNAeT B IOYBY, OCAXKIAsCh C
MPOMBINIJICHHBIMU BBIOpOCAaMU M3 aTMOC(EpbI, 3arps3HEHHE MOYBbI OOYCIOBICHO, B INEPBYIO
odepesb, pPO30M BETPOB JIAHHOTO palioHa W CKOpoCThio Berpa. I[losTomMy HambombIINe
3arps3HEHUs] OTMEYAIOTCS B HANpaBJICHUHM IPeoOalaloliuX BETPOB (B ATOM COCTOMT Tak
Ha3bIBAEMbIH a’pajbHO-TEXHOT€HHBIN XapakTep 3arpssHeHus). Kpome srToro, ckasbiBaercs
BIMSIHUE U JIPYTHX METEOpOJIOTHYECKUX (PAKTOpOB (TeMmepaTypHOHl MHBEPCHM U KOJIWYECTBA
OCaJKOB), a TaKXke penbeda MECTHOCTH M XapaKTEPUCTUK IPOMBIIUIEHHOTO TNPEANpPUATUS
(MOIIHOCTH M TEXHOJIOTUU NPEANPHUATHS, BBICOTHI TPYO, CUCTEMbI OYMCTKH Ta30BbIX BHIOPOCOB
OpeanpusaTs), (U3NKO-XMMHUYECKUX CBOWCTB BBIOPAChIBAEMBIX YaCTHIl, UX TUCHEPCHOCTH U
XUMHUYEeCKoro coctaBa. OcCOOEHHO Jajeko OT HCTOYHHMKAa BbIOpoca  MepeHoCsTCs
BBICOKOJIMCIIEpCHBIE a3po30iu. Hambonbiias MIOTHOCTh BbIMAJEHUS TKENBIX METAJUIOB OT
IPOMBIIIJICHHOTO UCTOYHHMKA HAa0JII0JaeTe B €r0 OKPECTHOCTSX, B paaunyce 3-5 kM.

CnenyeT OTMETHTb, YTO MpH HAOMIOACHUM U KOHTPOJIE€ HAJ 3arpsi3HEHUEM IIOYBBI
TSOKENBIMU METaJNIAMU JIOCTAaTOYHO TPYAHO, @ MHOT/AA M NPAKTUYECKH HEBO3MOXHO OTIENIHUTH
MeTaJIJIbl TEXHOT€HHOI'O IMPOUCXOXKACHHUS OT METAJUIOB €CTECTBEHHOrO MpPOMCXOXKJeHus. B
OCHOBHOM METaJlJIbl TEXHOT€HHOTO IPOMCXOXKIEHUS COCPEA0TAauNBAIOTCS B TOBEPXHOCTHOM 5-6-
CaHTHUMETPOBOM IOYBEHHOM cioe. [loBeneHne TAKENBIX METAIJIOB B IOYBE 3aBUCUT OT
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX yclaoBUH M pH cpeapl — B Kucioi cpene OOJBIIMHCTBO
MeTaJlJIoB Oojiee MOABMXKHBI. [l03TOMYy OCHOBHYIO OIACHOCTb MPEJCTAaBISIET CHOCOOHOCTH
TSDKENBIX METAJNIOB HAKAIUIMBATHCS B PACTEHUAX U C MUILEH OCTYNaTh B OPraHU3Mbl )KMBOTHBIX
u uyenoBeka. CoenuHEHUS TSHKENBIX METAZIOB TOKCUYHBI, HEKOTOPblE M3 HUX, HaIpHMep,
KaJIMUH, OKa3bIBalOT KAaHLEPOI€HHOE BO3/ECHCTBHE HA OPraHU3M ueloBeKa (T.€. IPOBOLMPYIOT
00pa3oBaHME 3JIOKAYECTBEHHBIX oOmyxosei). Tokcuyeckoe nelCTBHE CBHMHIIA CBS3aHO C €ro
CHOCOOHOCTBIO 3aMeIlaTh KalbLUH B KOCTAX M HEPBHBIX BOJIOKHaX. OTpaBiieHHE ueloBeKa
CBUHIIOM MPOSBISETCS Hecnenu(pUIecKUMU CUMITOMaMU: BHayaje MOSIBISETCS MOBBIIICHHAs
BO30y/IMMOCTh U OECCOHHMIIA, MTO3KE YTOMIIIEMOCTh U Jenpeccus. boyee mo3aHue CUMITOMBI
3aKJTIOYAIOTCS B PACCTPOMCTBE (DYHKIIMT HEPBHOM CHUCTEMBI W MOPAXCHUH TOJIOBHOTO MO3Ta.
CBuHEMN, Kak U Ipyrue TSHKEIble METAUIbI (KaAMUM, pTYyTh), OTPULIATEIBHO BIHUAET HA PEAKIIUIO
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[JIa3HOW CETUYaTKH, BBI3BIBAECT YXYIUIEHHE CYMEPEYHOI'O 3peHUs. XPOHHMUECKOE BO3JEHCTBUE
Jla)ke HE3HAYMTENIbHbIX KOHLEHTpalMH KaJMHUS BbI3bIBaeT 3a00J€BaHMsS HEPBHOW CHUCTEMBI U
KOCTHBIX TKaHEW, HapylIeHne pepMeHTHOro 0OMeHa U pabOThI MOYEK.

Copnepxanue TSKEIBIX METAJUIOB B IIOYBE HOPMHUPYETCS — Ul HUX YCTaHaBIIMBACTCS
npeenbHo AonycTiuMas KoHieHTpanus B mouse (ITJIKm).

ITJIKn momkHA 00ecieYnBaTh:

e QiepexoJl TsKENOro Merala B pacTeHus (YyCBOEHME) B KOJMYECTBE, HE BIIEKYIIEM
npesbiieHust [1/1K naHHOrO BemecTBa B IpOAyKTaxX MUTAHUSA);

eriepexo] TSDKEIOro MeTaula B TIPYHTOBbIE BOJbI B KOJMYECTBE, HE BIEKYILIEM
npesbitieHns [1/IK miig Boasl BOJOEMOB;

® [IPOLIECCHI CAMOOYMIIIEHHUS U MTOYBEHHBI MHKPOOUOLIEHO3 0€3 BIMSHUS HA HUX JIAaHHOH
KOHIIEHTPALlMU MeTaJljia B [IOYBE.

Tax, Hanpumep, ycranosiens! [T/1Kn (B MuiurpaMMax Ha KWJIOTPaMM CYXOW ITOYBBI): JIIS
ptyta — 2,1 mr/kr, cBunna — 20,0 mr/kr, xpoma — 0,05 mr/kr.

[Tpu moBeaeHMM HUCCIIEOBAHUN CHEUAIMCTAaMU COOpaHbl MHOTOYMCJIEHHBIE JITAHHBIE O
HAaKOIJICHUU TSDKENBIX METAJUIOB OBOLIHBIMHU KYJIbTypaMH. BBIACHEHO, UTO TSXKENbIE METallIbl
MOT'YT HaKaIlJIMBaThCSl OBOIIHBIMU KYJIbTYpaMH — B JINCThAX U KOPHEILIOJAX CBEKJIbI, MOPKOBH,
JHUCTBSAX KaIlyCThl, To0erax ykpoma M IMeTPYLIKH, TEM CaMbIM IPOTEKAET YCBOCHUE TKENBIX
METAJIJIOB U3 MOYBBI OBOLIHBIMU KYJIbTYPaMH.

Oo0opynoBanne U MaTepuasbl
1. TlouBOrpyHT HEWTpaJIbHBIH, SI1;
2. Boponka crekisaHas (mactmaccosas) d=50-80 mwm;
3. HoxHMITEL
4. ITunner;
5. [IpoOupka,;
6. CeMeHa NeTpyLIKK UM YKpoma — 1 ynakoBka;
7. Crakansl (éMkocThio 50 1 100 m1) — o 1 wi;
8. CTexsgHHAs IajloyKa;

9. Cynndar nukenst 7-oanbiit (NiSOsx7H20);

10. Tecr-cucrema «Hukenb-TecT;

11. ®unpTpsl OymakHble 00e3301eHHbIE «CHHSIS IEHTa;

12. Ilunuuap mepHsblil Ha 50 M,

13. Yamka [lerpu — 4 wir;

14. IInatens (Jioxeuyka);

15. Amux nns pacans! miactMaccoBblit, 40%x20%8 cM (OpUEHTUPOBOYHO);

16. Bechl yueOHbIe ¢ pa3HOBECaMU;

17. Tecr-xommiexkT «Hukeb»;

18. llIkad cymunbHbIi, o0ecnieunBatonuii remmepatypy 105°C.

Yka3anus no TexHuke 0e30MaCHOCTH
Hcnonp3yeMple NpHU BBIIOJHEHUM aHalW3a pacTBOPBL, PEAaKTHB, IOCyAa U JApYyrue
COCTaBHbIE YAaCTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

IIpu ocMOTpe MpOBEPSIOT:

1. [{emoCTHOCTh U TEPMETUYHOCTD YIIAKOBKH PaCTBOPOB, PEAKTUBOB;

2. OTcyTcTBUE TOBPEXKACHUN MEPHOM MOCY/IbI, TPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO MJII WCIOJIb30BAHUS peakTuBa (pacTBOpa) WIM TOCYIbI
TpeOOBaHUSAM METOAMKM aHaNW3a, T.€. HAIWYHE XOPOLIO W OJHO3HAYHO YMTAEMON ITUKETKH,
METOK Ha MEPHOM MOCYAE U T.1I.

[Tocne mpoBeneHus aHaiaM3a MEPHBIE CKJISHKM W IUNETKU CIEAYET IPOMBITH YHUCTOU
BOJIOM, CKJISTHKU C pacTBOpaMH HEOOXOAMMO I€pMETHYHO 3aKpPbITh U YJIOXKUTh B MecTa JJI UX
XPaHEHUS.

Bxopsmue B cocTaB KOMIUIEKTAa PEAKTHBBI I'€PMETUYHO YNAKOBaHbI BO (DIAKOHBI U HE
IPEJICTaBISIIOT ONACHOCTU IPU XpaHEHUH. XOTb KOMIUIEKT HE COIEPXKUT SAOBUTBIX U
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CHJIBHOJICHCTBYIOIIMX BEILIECTB, MpHU paboTe ¢ KOMILJIEKTOM HEOO0XOIMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU O€30IACHOCTH, IPEIYCMOTPEHHBIMU [Uid paboT B XUMHUYECKOH
naboparopuu. B gactHocTH, ipu paboTe B 1TaOOpaTOpHH HE AOMYCTUMO:

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

2. IlpunsTe nuuw (MUThs);

3. Bapixanue Bo3Jlyxa 1 XUMHKAaTOB, OCOOCHHO UMEIOLIUX PE3KUH 3amax ¥ HaXOASIUXCS B
MEJIKOKPHUCTAUIMYECKOM COCTOSIHUU (00Pa3yIOIUX MBLUIb);

4. Ilpu paboTe €O CTEKISIHHBIMM HU3JENUSMH U TOCYJOH HEOOXOIUMO CcoOI0aaTh
OCTOPOXKHOCTh BO U30€KaHHE MOPE30B.

[Ipy nmpoBeaeHMM SKCIIEPUMEHTOB IO  MOJEIMPOBAHUIO  3arpsi3HEHUM  BO3IyXa
IPEIYCMOTPEHO HCIIOJIb30BAaHUE KOHIICHTPUPOBAHHBIX M pa30aBIEHHBIX KHUCIOT — CEpHOM,
COJISIHOM, a30THOM, MypaBbuHOW. IlpuM nomagaHum KUCIOT Ha KOXY HE00XOAMMO OBICTPO
MPOMOKHYTH PAacTBOp JTIOOBIM TaMIIOHOM (CapeTKOi, BETONMIBIO M T.II.), MECTO IOIMAaHUs
OOMJIBHO ITPOMBITh CTPYy€ei BOJbI U BBIMBITH C MBLJIOM.

Oco0eHHO OnacHbI KHCIIOTHI MIPH MOMAJAaHUHU B I1a3a. B 3ToM ciydae riiaza HeoOX0IuMo
HEME]JIEHHO OOMIIBHO IIPOMBITh HE CHJIHOU cTpyei BOJIBI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJBI H CPOYHO OOPATHTHCS K BPayy-CIIEIUAINCTY.

Cosib HUKeNs MpH MOMAJaHUM B OPraHU3M 4YeJIOBeKa IPE/ACTaBIsSeT MOBBIIIEHHYIO
OIaCHOCTh M TpeOyeT 0coO0oro oOpalieHus, a IMEHHO: XpaHeHHS B CIIELMAIILHOM MECTe, y4eTra
IPU PACXOJOBAHUH.

3aganusn

B cBsI3M ¢ OTHOCHTENBHOH CII0KHOCTBIO JIaHHOW palOoThl, HHUKE MOJPOOHEE MPUBOAUTCS
oOLIMil MOPSAOK €€ BBIINOJHEHUS, IOCJIE YEero M3J0KEH MOPSAOK BBIIOJHEHUS OCHOBHBIX
olepanuii, KOTOpble MPOBOASTCS C IOYBOI HECKOJIBKO pa3 B X0J1€ SKCIIEPHUMEHTA.

Jlist BBIMOTHEHHSI JAaHHOKH pabOThI HEOOXOAMMO 3a0JIaTOBPEMEHHO BBIPACTHTH 3€IEHBIC
pacTeHus Ha MOYBOIrpyHTE. [l 3TOro nmpopamuBarT CeMEHa, BbICAKHUBAIOT IPOPOCIINE CEMEHA
B IIOYBOTPYHT W, CO3/aBas HEOOXOAMMBbIE YCIOBUSA JUIsl TNPOpPACTaHHUsl 3€JIEHON Macchl
(TeruIMYHbIE 3HAYEHUS TeMIIepaTypbl 1 OTHOCUTEIIbHOM BIaXXHOCTH, 003aTeNbHbIE PEryJIspHbII
MOJIMB U OPOILIEHHUE), BEIPAIMBAIOT PAaCTEHUS BBICOTON HE MeHee 5-7 cM.

Heobxoaumo Taroke 3abnaroBpeMeHHO mpurotoBuTh pactBop NiSOs ¢ koHIeHTparmeit
Ni%*, TpeGyemoif f1s peanusanuy MeTOa MOJENHpPOBaHus (B Auanaszone ot 250 10 5000 mr/m, B
3aBUCHUMOCTH OT MCIIOJIb3yEMOI0 METO/Ia aHAJIN3a), TI0 CIEIYIOIIEH METOIUKE:

IIpuroroB/ienne pacTeopa cy/jbdara HUKeJIA

BsBemienHyro Ha Becax HaBecky (M, ) Hukens (1) cynbgara 7-Bognoro (NiSO4x7H20) u3
cocraBa Habopa c¢ TouHocThio +0,01 T momemaloT B MepHYK KoyOy, pPAacTBOPSIIOT B
JTUCTUILTUPOBAHHOM BOJIE u JOBOJAT o0beM pacTBOpa 70
1000 M1 IUCTHIIITMPOBAHHON BOJOH.

BennunHa HaBeCKHM ycTaHaBIMBAETCs 3a0JaroBpeMEHHO B X0J1€ MPOOHOT0 3KCIIEPUMEHTA U
3aBHCUT OT COPOIIMOHHBIX CBOMCTB HCIHOJB3YeMOro oO0pa3la MOYBbl M YYBCTBUTEIHHOCTHU
BBIOPAHHOTO METO/a aHAJIN3A.

3HaveHnss HaBeckw (M, 2) COMM HUKENA JUIsl TOJMydeHUs TpeOyemMoW YCTaHOBJICHHOU
KOHIIEHTPaLMU HUKeTs B pacTBope conu (Cni, me/), npuBezieHsl B Tadbmuie 11.

Tabnuna 11. 3nadyenus HaBecku (M, 2) COIM HUKEIS

Cni, me/n 250 500 1000 2500 5000

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

IIpumeuyanne. OpUEHTHPOBOYHBIE 3HAYEHUSI KOHUEHTPALMK PAacTBOpa COJM HUKENS: MU
TECTOBOM aHalN3€ C MPUMEHEHUEM TecT-cucTeMbl — S000MI/J, Py KOIMYECTBEHHOM aHAIH3e C
MPUMEHEHHEM TecT-KomIuiekta «Hukens» mmbo aHamoruyHoi nadoparopHoit metomuku — 500
MT/I1.

CpOK TOJJTHOCTH pacTBOpa HUKEIISI COCTABIsET 1 ToI.

TpeGyeMa;I JJIA BHCCCHU A B IO4YBY KOHICHTpalusa HUKEIIA YCTaHaBJIMBACTCsA
3a0J1arOBPEMEHHO B X0J1€ MPOOHOT0 SKCTICPUMEHTA.
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Ha nepBoMm 3Tame pa0oTaioT C 1MOYBOil, B KOTOPOH BIOCIEACTBUM OYAYT BBIPALIMBATHCS
pactenusi ((poHOBBIN ypoBeHb). OTOMparOT NPOOBI MOYBHI, MPOBOJAT YyCpeAHEHUE Mpod; u3
YCpEOHEHHONW MNpoObI MPUTOTaBIMBAIOT BBITSDKKY M €€  aHAIU3UPYIOT, T.€. IPOBOJSAT
OIpe/ielIeHNe COJepKaHus B HEH MeTaula ¢ MOMOIIbI0 TecT-cuctembl «Hukenb-tecT» wmnu
UHOTrOo, 00JIee TOUHOTO, cpeicTBA. TakuMm 00pa3zom nosrydaercs nmpoda Nel.

[Tpumevanue. [y OGonblieil TOYHOCTHM NPU BBIIOJHEHMH JAHHOTO U IOCIENYHOIUX
OINpE/CNICHUN COAEP)KAHUS HUKENsl B IOYBE PEKOMEHJIYETCS MOJb30BaThCSl TECT-KOMIUIEKTOM
«Hukenb» nim ucnosb30BaTh 0oJiee CI0XKHbIE 1a00paTOPHbIE METOAMKI XUMHUECKOTO aHAIN3a.

Ha BTOpOoM 3Tare BBIOTHSIOT aHAJIOTWYHBIE PabOTHI, HO PabdOTAIOT C MOYBOH, /I YyXKe
BbIpAIlleHbl PACTEHMsI BBICOTOM He MeHee 5-7 cm. [Ipum 3ToM B IOYBY € BbIpalllEHHBIMHU
pacTeHHUsMHM pPAaBHOMEPHO BHOCSAT METOJOM IIOJMBAa pPAacTBOP MOJEIBHOTO 3arps3HEHMUs,
IPUTOTOBJICHHBIN U3 UMEIOIIENCs B HA0Ope CONM HUKeNs (IPUTOTOBJIEHUE PACTBOPA IIPUBEICHO
BBIIIIE).

JloGaBieHre pacTBOpa MOJEIBHOIO 3arpsA3HEHUs MPOBOAST 10 COCTOSHUS IIOJHOTO
CMauMBaHMsI BCE MaccChl [TOYBbI B SIIUKE, HO 0€3 MMOSBICHMS U3JIUIIHETO pacTBOpa Ha MO/AJIOHE.

KoHueHTpaus mpuroTaBinBaeMoro MOAEIbHOIO 3arpsi3HEHUs] — pacCTBOPA COJIM HUKEIS —
yCTaHABJIMBAETCsl 3a0JIarOBPEMEHHO B XOJ€ MNPOOHOrO HSKCHEPUMEHTa M 3aBUCUT OT
COpPOLIMOHHBIX CBOMCTB HCIHOJb3yeMOro oOpa3la MOYBbl M YYBCTBUTEJIIHOCTH BBIOPAHHOI'O
MeToja aHanu3a. OpUEHTUPOBOYHBIE 3HAYEHMS] KOHILIEHTpALlMM pacTBOpa COJM HUKENS: IMPU
TECTOBOM aHAJIM3€ ¢ IpUMEHEHHEM TecT-cucTeMbl — 5000 MI/J1, Ipu KOJTUYECTBEHHOM aHaJIM3€e C
MPUMEHEHHEM TecT-Komruiekta «Hukenby» mmbo aHamoruyHoi naboparopHoit metomuku — 500
MT/I1.

[Tpu BbIIOSHEHUH PabOTHl MOJAEIBHBIE PACTBOPBI COJM HUKENS I10CJIE€ HMPUTOTOBICHUS
MOYKET aHAJIM3UPOBATHCS C NPUMEHEHUEM TecT-cucTeMbl «Hukenb-tect» uiam uHOro, Oojee
TOYHOTO, CpeACTBa KOHTpoJds (Hampumep, TecT-koMiiekrta «Hukenb»). Llenbto ananmza
MOJICJIBHOTO pacTBOpa SBJISETCS OCBOEGHUE BBIOPAHHOIO METOAA M CPEJICTBA OLEHKHU
KOHIEHTPALUU JIaHHOTO 3arpsizHeHus. [Ipu 3ToM nomykonnyecTBeHHO (JINOO KOIMYECTBEHHO, B
3aBHCUMOCTH OT NPUMEHSEMBIX CpPEACTB KOHTPOJIS) ONpENeNseTcss KOHLEHTpPAIUs HUKENS B
MOJIEJIbHOM PacTBOPE.

KonndyecTBO BHOCMMOrO pacTBOpa yCTaHABIMBAETCS IMPEIBAPUTEIBHBIM TECTOM MPOOHOM
MOYBEHHOHN BBITSDKKM TakKMM 0Opa3oM, YTOOBI KOHIIEHTpAlMsl HUKENS B BBITSXKKE COCTaBIIsLIa
nopsiaka 100 wmr/m  (opuenTtHpoBouHO). IIpu 3TOM (ukcupyercs (3amuchiBaeTcs) 00beM
pacTBopa, U3pPACX0I0BAHHOTO Ha MOJUB, U €r0 KOHLEHTPALIUS.

Ha sToMm 3Tame Takxke BBINOIHAIOT OTOOp M yCpeAHEHUE MpOoObl, TPUTOTOBICHUS BOIHON
BBITSDKKH U €€ aHaJu3, MoJIy4asi, TaKuM 00pazom, mpody Ne2 (MCXOHBIN YPOBEHB).

Ha Tperbem 3Tame onpenenstoT CONEP)KaHUE HUKENSA B BOJHOM BBITSDKKE M IOYBE YEPE3
ornpeeNéHHbIe MPOMEXKYTKH BpEeMEHHU (HampuMep, €KEHEIENbHO), Modydasl, TaKuM 00pazom,
HECKOJIBbKO mpod (NeNe3-5 mim GoJjiee), XapakTepU3yIOLUIUX YCBOCHUE HUKEIS PACTEHHUSIMH BO
BpEMEHHU (JMHAMHKY YCBOCHHS).

ITo pesynpraTam BcCEX MPOBEIEHHBIX OJKCIEPUMEHTOB JIaHHBIE, IIOJYyYEHHBIE IIPU
ONpe/ieNIieHUH KOHLEHTPAallMd HUKeNs B IOYBE BO BpeMeHM, (ukcupyioT B Tabmuue. Ilo
OKOHYAaHUU 3KCIIEPUMEHTOB MPOBOJAT MMOCTPOEHHE IpaduKa 3aBUCUMOCTH COJEPKAHUS HUKEIs
B [IOYBE OT BPEMEHH, XapaKTepU3YIOIIeH TUHAMUKY MPOIIecca YCBOEHHUSI.

JlonoJIHUTeIbHbIE PEKOMEH AT

1. IlpoAomKUTENBHOCTh AKCIEPUMEHTa (KOJIMYECTBO OTOMpAEMBbIX MOPO MOXKET OBITh
yBeJIMYEHa JUIs MOJIyuyeHUs: OoJiee MpeCTaBUTEIbHBIX JAHHBIX O MPOIECCE YCBOCHUS HHKEIs
pPacTeHUSIMH).

2. Ilpy BO3MOXXHOCTH ONpEIENCHHUs COJACpX aHUA HHUKENIs B II0YBE HECKOJIbKHUMHU
MeToJaMH  (TeCT-CUCTEMOH, TeCT-KOMIUIEKTOM, JIaDOpaTOpHOW METOJIMKON) MOIyT OBbITh
MIOJIyYEHBbl 3HAUEHUS COJEP)KAaHUS HUKEIS B IIOYBE ITHMMHM METOJAMU JUISl CONOCTaBICHUS
TOYHOCTH PE3yJIbTATOB U 00OCHOBaHMSI BEIBOJOB.
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3. JlanHas paboTa MOXeET ObITh BBIIOJIHEHA TaKXKE HAa PA3TUYHBIX OBOIIHBIX KYJIbTypax —
KaK JIMCTOBBIX. Tak U KOpHEBBIX. BaxHO, 4TOOBI )11 SKCIIEPUMEHTOB ObLIN BBIOPAHBI KYJIBTYPHI,
pactyme ObICTpO W jJarolye OOJNBIION mpuBec Macchl. Takum 0Opa3oM MOKHO BBIIIOJHHTH
LEJI0€ HMCCIIEJOBAHME IPOLECCa YCBOCHMS TDKEIBIX METAJUIOB M3 IIOYBBI  PA3JIMYHBIMU
OBOIIHBIMH KYJIbTypamMH, NpU4éM B KadecTBE (PaKTOPOB YCBOCHHS MOTYT OBITh BBIOpaHbI
YCIIOBHS ITPOU3PACTAaHUs, TUIIBI IOYB U T.II. Takyke MOXKET ObITh IPOBEJEHO SKCIIEPUMEHTAIBHOE
UCCJIEJOBAHME MTPOLIECCa HAKOIJIEHUE METaJUIA Pa3IMUYHbIMU YaCTSIMU PACTEHHUS.

BoinoJsinsemMble onepanuu

BrinmonHenue fmaHHBIX Olepauuid IPOBOMAT C IOYBOM HECKOIBKO pa3 B XOAE
JKCIIEPUMEHTA: II0CJI€ BHECEHHS B HEE MOJCIBHOIO 3arpsA3HEHHUS COJBbI0 HUKEIS Mepel
BBIPALIMBAaHUEM OBOLIHBIX KYJBTYp (B OTCYTCTBUU 3€JEHBIX PACTEHUN), a TaKXKe C MOYBOM, Ha
KOTOPOM YK€ BBIPALCHBI 3€JIEHBIC PACTEHUS.

A. OT60p ¥ MOAroTOBKa NPOO MOYBHI

1. 13 HeckonbKUX TOYEK Ja0OpaTOPHON YCTaHOBKM C OJMHAKOBOM IIyOMHBI LIMATElIeM
orbepute mpoOsI MouBkl B KomuuecTBe He MeHee 100 1 (opuentupoBouno 0,1-0,2 ). [IpoBeaure
ycpenHeHnue (oO0beauHeHue) oOpa3loB, OTOOPAHHBIX U3 HECKOJIBKMX MECT, Ul IOJIY4eHUs
[PEJICTaBUTEIILHON pabOTHI.

2. Ycpeauénnyro npo0y nomectute B yaiiky Ilerpu, 3anonnuB e€ Ha Y2 BbicoThl (PucyHOK
13), u BeICymHBaiiTe B CymMIbHOM mKady rnpu Temmeparype 105°C mo mocTossHHO# Macchl (He
MeHee 2 4acoB).

Bricymiennyro npoOy xpaHute B 3akpbITol yaike [leTpu nin B MarepuaToM MEUIOUKE.

[Tpumeuanwue.

1. BoicymnBaHu€e MOYBEHHOIO 00paslia BHIIOJHSETCS 3a0J1arOBpEMEHHO, HaKaHyHE JJis
3aHATHH 1100 Ha MPEAbITYLIEM 3aHATHH.

2. BricymmBaHue TOYBEHHOTO 0Opa3lia MpH OTCYTCTBHM CYIIWJIBHOTO IIKada MOXKHO
IPOBOJUTH B KOMHATHBIX YCIIOBHSIX, [IOMECTUB OTKPBITYIO dyamky [letpu ¢ oOpasnom B Témioe
MecTo Ha 1 cyTkm.

1cm

f

Pucynox 13. Yamka [letpu ¢ otoGpanHoii npooOoit
b. IIpuroroB/jieHue NOYBEHHON BbITHKKH

1. B3Becbre Ha Becax uMcThiil ctakaH Ha 100 mu. B crakaH momecTuTe BBICYLIEHHYIO
NOYBY Ha 1-3 BBICOTBI U CHOBA B3BECHTE €T0, ONPEAEIINB MACCy IT0YBBI B IpaMMaXx.

2. C noMoIpo HUIMHApPA A00aBbTe K MOYBE TUCTUUIMPOBAHHYIO BOJY B KOJMYECTBE 5 MII
BOJIbI Ha Ka)KJbIil IPaMM I1OYBBHI.

3. IlepememmBaiiTe COMEPKUMOE CTAKAHA B TEUECHHE 3-5 MHUH. C MOMOIIBIO CTEKISTHHOM
HAJIOYKH.

4. OrdunpTpyiiTe comepX UMOE CTakaHa udepe3 OyMaxHbIH (QUIBTP, cCOOMpas TOTOBYIO
BBITSDKKY B HIOKHUHM cTakaH Ha 100 M1, kak mokazaHo Ha pucyHke 14. O6patute BHUMaHue Ha eé
BHEIIHUN BUJ (IBET, MyTHOCTh). BBITSKKA TOJDKHA OBITH OJTHOPOIHON M HE JOHKHA COACPIKATH
YaCTHULl [TOYBHI.

[Tpumeuanue. [lepBrie HECKOIBKO MIITWIUTPOB (PUIbTpaTa HEOOXOAUMO OTOPOCHUTD, T.K.
OHHU COOMPAIOT 3arpsi3HeHUs ¢ PUIbTpa.
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Pucynok 14. ®unbTpaiusi MOYBEHHON BBITSKKH

BrITsbKKa 10KHA OBITH MPOAHANIU3UPOBAHA B TOT XK€ JICHb.

CopepxaHue HHUKENs B IOJYYEHHOH BBITSDKKE OIpeAessieTcsi ¢ NPUMEHEHHUEM TecCT-
cucremsl «Hukenb-recTy.

Bbino/iHeHHe TeCTHPOBAHMSI MOYBEHHOW BBITHKKH ¢ NMPHUMEHEHUEM TeCT-CHCTeMbI
«Hukenb-tecT» (Pucynok 15)

1. OTpexbTe HOXKHULAMHU OT WHIUKATOPHOM MOJNOCKU pabouMili ydacTOK pa3MepoM He
MeHee 5%5 MM.

[Tpumeuanue. BHUMATENbHO W3Y4HMTE MOPSIOK MPOBEICHUS TECTUPOBAHUS Ha OOJIOKKE
TECT-CUCTEMBI!

2. He cHMMas MOIMMEpPHOTO MOKPBITUS, 33KMUTE KYyCOUEK IMOJIOCKH MUHIIETOM U OIYCTHTE
€ro B pacTBOp (BBITSKKY). Briaepkure Kycouek nojaocku B pactBope 5-10 cek.

3. Uepe3 3 MUH. CpaBHHUTE OKpPACKy KyCOUKa TMOJOCKH C OKPACKOW KOHTPOJIBHOM IIIKAJIbI
LIBETHBIX 00pa3lloB Ha 3TUKETKE TecTa, BbIOpaB oOpasel, OnrkallIvil MO0 MHTEHCUBHOCTH U
XapakTepy OKpacKH TEeCTUPYeMOro Kycouka (IpU  TMPOMEKYTOYHOW  OKpacke  —
COOTBETCTBYIOILIMHA HHTEpBaJl KOHIEHTpauuii). Omnpenenure OpUEHTUPOBOUYHYIO BEIHUHUHY
KOHIIEHTPAIIUU HUKEJSI B pacTBOpe (BOAHOMN BBITSIKKE).

K(lll'l'poJll-ll!lH mKaJjia I
I Kommesrpamsx xarsonos Ni (24), ar/x 0 |10]100
? Oxpacka paboaero yeacTsa

Pucynok 15. BeinonHenue TeCTUpOBaHMS IOYBEHHOM BBITSKKH C IPUMEHEHUEM TECT-
cucteMbl «Hukenb-TtecT»
4. Paccunraiite coiepxaHue HUKeNsS B mpobde mouBeHHOro pactBopa Cniz B MI/I MO

dbopmye (4):
Coni 'V
B Ni
Cri oo = —2 N8~ (4)
ow
i m ]
rie: (g i — KOHIIGHTpAIWs HOHOB HUKEIS B BOJIHOM BBITSDKKE, MI/II;
V — 00BEM BBITSKKH, MIT;
m — macca o0pasna, T.

Conep:xanue oryera
1. Omnpenesienne copep:kKaHusi HUKeIsl B NOYBECHHOH BBITSKKe M (UKCHpPOBaHHe
pe3yJbTaToB
[Tonmyuennsle naHHble 3adukcupyiite B Tabauue 12 no cneayromeit popme:
Ta6mmma 12. Pe3ynbrarsl SKCiepuMeHTa

O0BEM pacTBOpa MOJICIIEHOTO 3arpsSI3HCHUS MIT
Kommuecto Ni?*, BHeCEHHOTO B ITOYBY C PACTBOPOM M2
Ne IIponomxu Macca npoOsbI O4BBHIL, & Konuentpanus Konuenrpanus
POGHI | TETBHOCTH, Ni* B BoHOI Ni2* B mpo6e
JHA BBITSIKKE, M2/l IMOYBEI, M2/Ke
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ITpy BO3MOXKHOCTH ONpEAEIEHUS COACPKAHUSI HUKENS B IOUBE HECKOJBKHMU METOAAMU
nonyunte 3Hadenns Cppy; STHMH METOIaMM Ul JAibHEHIEr0 COMNOCTABICHHS TOYHOCTH
pe3yJbTaTOB U 0OOCHOBAHMSI BHIBOJIOB.

2. IlocTpoenne rpadpuka 3aBUCHMOCTH COJIeP:KAHUS HUKeJISI B I0YBe OT BpeMeHHU

[To manubM Tabnuikl 12 nmoctpoiite rpaduveckyro 3aBUCUMOCTh KOHIICHTPAI[UU HUKETIS B
nouse (L ;) OT BpeMenu (T, THM), OTKIAABIBAS 110 OCH aGCLICC BPEMS, @ IO OCH OPIHHAT —
KOHIICHTpaIMO0 HUKESA B mouBe (PucyHok 16).

A

Crinie MIYERL

T, AHu

Pucynok 16. I'padguk 3aBUCHIMOCTH KOHIIEHTPAIIUM HUKENS B TIOYBE OT BPEMEHH

CnenaiitTe BbIBOJ O CIIOCOOHOCTH OBOIIHBIX KYJIBTYpP YCBAaWBaTh TSKEIbIE METAJUIbl U3
MIOYBBI.

[Tpy HaNIMYMM JAHHBIX, MOJYYEHHBIX IMYTEM M3MEPEHUN Pa3sHbIMM CPEICTBAMH, CAejaiTe
BBIBOJ] O CPAaBHUTEIHHOI TOUHOCTH IOJYUYEHHBIX JJAHHBIX B 000MX cirydasx. BeiBog obocHyiiTe.

KoHnTposabHbIe BONPOCHI

KaxoBbl HICTOYHMKY 3arpsi3HEHUS [TOYBbI TSHKEIBIMU METaJITIaMU?
B 4em 3akinrogaercs TOKCHYECKOE BO3AEHCTBUE TXKENBIX METAJNIOB HA YEJIOBEKA?
Uro Takoe ITJIKn?
Kaxossl 3Hauenust [1/IKn o1t prytu, Xpoma u cBuHIA?

NS

CnucoK JuTepaTypshl, peKOMeH1yeMblii K HCIO0JIb30BAHUIO N0 TaHHOIi Teme
OcHoBHas iuTEpaTypa:

1. KopoOkun, B. U. Dxonorus : [yueonuk] mist By3oB / B. U. KopoOkun, JI. B. [lepeaenbckuid. -
13-e uzn. - PoctoB H// : ®enukc, 2004. - 602 c. - (Bricmee obpazoBanue). - bubnuorp.: c. 602.
2. Opnos [I.C. Dkonorust u oxpaHa 6uocdepbl MPU XUMUYECKOM 3arpsi3HeHUU: YueOHoe

noco6ue st By308/ JI.LK.CanoBuukosa,.H.Jlo3anoBckas. - 2-e, nepepal. u gom. - M.:Beicm.
mikona,2002. - 334 c.: un. - 320-322
JlonosiHUTEIbHAS JIUTEPATYypa:

1 CrenanoBckux, A. C. O0mas sxonorus : yueOHuk st By3oB / A. C. CrenanoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatuukosa, U. I'. ®u3nko-xuMu4ecKre OCHOBBI MHKEHEPHOH IKOJIOTHH y4yeOHOe ocobue /
W. I'. BparunkoBa. — M. : Poccuiickuii yHuBepcUTET IpyK0bI HapomoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypcesr:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTEIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTeTckas OHOIMOTEKA OHIIANHY.
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3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTajaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefeHuil u opranuzanuii CKOO

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

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

OLCHKU COCTOAHUA SKOCUCTEM U 3KOJIOTHYCCKOTI0O HOPMUPOBAHUA»

JlabopaTopHasi padora 4. ACOpPOIIHOHHAS OYUCTKA NMTHEBOM U CTOYHOM BObI

[enb paboTer: N3ydeHne ancopOIMOHHOTO METO/Ia OYUCTKU BOJIBI.

Teopernveckasi 4acTh

AncopOrueil Ha3bpIBAaeTCs MPOLECC TOTJIOMEHUS PACTBOPEHHBIX BEIIECTB M3 PAaCTBOPOB
(MUTBEBBIX M CTOYHBIX BOJ) MOIJIOTUTENIAIMU — ajcopOeHTaMu. SIBIeHHe afcopOLMK CBSI3aHO C
HaJIMYUEM CUJI MPUTSDKEHUS MEXIY MOJIEKyJIaMH ajcopOeHTa W IOIJIOIAeMOro BELIECTBa —
azicopoTHBa.

OCHOBHBIMH XapaKTEPUCTUKAMHU TIpoIlecca aacopOLuu SBIAIOTCS W30MPATEIbHOCTh H
oOparumocTs. Ilpu onpeneneHHBIX yCIOBUSAX BO3MOXKHO BbIAEIEHHUE IMOIJIOIIEHHOTO BELECTBA
u3 ancopOenrta. Takoil mporecc Ha3bIBaeTCs JECOPOIMCH, a 0 OTHOMICHHWIO K aJCOpOeHTy —
pereHepanmen ero.

ANCOpOIHIO MPUMEHSIOT ISl OYMCTKU IMUTHEBOM BOJBI, TTyOOKOW OYUCTKH CTOYHBIX BOJ
OT PpAacTBOPEHHBIX OPraHUYECKUX BEIIECTB M TIa30B, apOMATUYECKUX HUTPOCOEAWHEHHH,
KpacuTesiel, IOBEPXHOCTHO-aKTUBHBIX BELIECTB U JIp.

OcobeHHo 3¢ dexTBHa ancopOLus NMPU OYUCTKE CTOYHBIX BOJ, HM3BJICYEHHU M3 HHUX
LIEHHBIX PACTBOPEHHBIX BEIIECTB U IOBTOPHOM HCIOJIb30BaHUU OYHUIIIEHHON CTOUYHOI BOJIBI.

B kauecTBe COpOEHTOB HCIIOJIB3YIOT Pa3IMYHbIC MPUPOIHBIE U CHHTETHUECKUE TBEPJIbIE
MOPUCThIE MaTepHallbl: aKTUBUPOBAHHbBIE YTJIM PA3IMYHBIX MAapOK, CHIIMKAreNH, 1IE0JIUTHI, TOP(,
[JIMHBI, a TAKXKE HEKOTOPBIE OTXO/bI IPOM3BOJCTBA — IIIAKH, 301y, ONWIKH, KOPY U JIATHUH.

Haubonee ynuBepcaqibHbIMH U3 aJCOPOEHTOB SIBJISIOTCS aKTUBUPOBAHHBIE YIJIM, CHIPHEM
JUIS. KOTOPBIX SIBJISIFOTCS YTOJIb, JPEBECUHA, KOCTH KUBOTHBIX, OTXObI LIEJUTIOI03HO-0yMaXKHOH,
NUIIEBOM U JPYrHMX OTpaciedl MpPOMBIIUIEHHOCTH. YJelbHasg TOBEPXHOCTb COPOEHTOB
COCTaBIISIET oT 20 0 2000 M2/T, pasmep nop oT 0,002 10
2,0 MKM.

AZNCOpPOEHTBI XapaKTEepU3YyIOTCS MOTJIOTUTENbHOM WM aJCOPOLMOHHON CIIOCOOHOCTHIO,
KOTOpasi ONpeAessieTcsi KOJIMYECTBOM MOTJIOMEHHOTO aJIcOpOTHBA B €IMHUIIE MacChl WM 00bemMa
agcopbenta (r/kr wuam  Kr/M°). MakcUMadbHO BO3MOJKHAS TPU  JAHHBIX  YCIOBHSX
MOTJIOTUTENIbHAS CITIOCOOHOCTH a/1cOpOEHTa Ha3bIBAETCS PABHOBECHOM CTaTUYECKOH EMKOCTBIO.

3aBUCHUMOCTb MEKJY PaBHOBECHBIMM KOHLEHTPALUsSMU IOMVIOMIEHHOTO BEIECTBA B
TBEPAOH U KUIKOM Pa3ax OMMCHIBAETCS N30TEpMaMU aJICOPOIUH.

CkopocTh mpolecca aAcopOILMH 3aBUCUT OT KOHLIEHTPALMH, HPUPOIBI M CTPYKTYPHI
pPacTBOPEHHBIX BEILIECTB, TEMIIEPATYPhl BOJbI, BU/1a U CBOMCTB aJICOPOCHTOB.

I[Tpornecc ancopbunu CKIaIBIBACTCS U3 TPEX CTAAUM:

ellepeHOCa BEIIeCTBA W3 CTOYHOM BOJBI K TOBEPXHOCTH aJCOpOEHTa (BHEIIHSS
nadQysus);

e T y3un BelecTBa BHYTpH ajicopOeHTa (BHyTpeHHA AU dy3us);

® a7ICOpOIIMH U3 TOBEPXHOCTH TOP.

[Tocnenusss cragust NpOXOgUT odeHb ObicTpo. llosToMy mnuMuTHpyrOmel craguei
mporiecca 0OBIYHO SIBJISETCS MO0 TepBast, TM00 BTOpAsi CTaIUs.

[Tporiecc aacopOIMOHHONW OYMCTKM CTOYHOM BOJBI OCYILECTBIISIIOT B  ammaparax
NEpUOJIMYECKOT0 WIM HENpephlBHOrO JeiicTBusa. B anmaparax mnepuoandeckoro aecTBus
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CTOYHYIO BOAY (PHIBTPYIOT 4Yepe3 HEMOJABMKHBIN CIOH TpaHyIMpPOBAHHOTO YIS WK JAPYroro
copOeHTa [0 MPOCKOKa H3BIeKaeMoro BemiectBa B QuibTpar. [locie sToro ¢uubtparuio
NPEKpaIlaioT, U3 ajcopdepa CIMBAIOT BOIY, a aJICOPOCHT PEreHePUPYIOT 00padOTKOM BOASHBIM
apoM, HarpeTbIMH HHEPTHBIMH Ta3aMd, OPraHUYECKUMH PpACTBOPUTENIIMU WM BOJHBIMU
pacTBOpaMH XUMHUYECKUX PEareHTOB.

Brei6op cxembl aicOpOLIMOHHOM OYUCTKH ONpEIENAeTCs XapaKTepoM IPOU3BOJICTBA,
Ka4eCTBEHHBIM COCTaBOM CTOYHBIX BOJ, TPEOOBAHHUSIMH, MPEIBSIBISIEMBIMH K OYHIICHHBIM
BOJIaM, U HAJIMYKME IPYTHX OUUCTHBIX COOPYKEHUH.

HNonooOMeHHO# copOIueil Ha3bIBaeTCsl Mpolecc OOMEHAa WOHAMHU, HAXOMSIIUMUCS B
pacTBope, U HOHaMU (DYHKLIMOHAJILHBIX TPy TBEPIOH (a3bl — HOHUTA.

HMoHooOMeHHasi OUYMCTKA NPUMEHSIETCS Uil M3BJICYCHHS M3 CTOYHBIX BOJ METAJJIOB
(uMHKa, MeIu, XpoMa, HUKeJId, CBUHIIA, PTYTH U Jp.), a TaKKe COeAMHEHUN MBIIIbsKa, hocdopa,
[IUAHUCTBIX COCAMHEHUH W pPAaJUOAKTUBHBIX BEIIECTB. MeETOa TMO3BOJSET PEKYyNEepUpOBaTh
[IEHHbIE BEIIEeCTBA MPU BBICOKOM CTENEHH OYMCTKH CTOYHBIX BOA. DTOT METOJ IIHPOKO
OPUMEHSETCS ISl YMSTUSHHSI 1 00€CCOIMBAaHMS BOJBI B MPOIECCE BOJIOIOATOTOBKU H C IIEIBIO
MOBTOPHOT'O UCIOJIb30BaHUS.

HMoHooOMeHHBIE COPOSHTHI — HOHUTHI — MIPAKTUYECKH HE PACTBOPUMEI B BoJie. B kauecTBe
HMOHHUTOB UCIOJB3YIOTCS KaK MPUPOAHBIE, TAK U MOTy4YEHHBIE HCKYCCTBEHHBIM MTyTEM BEILIECTBA.

K HeopranmyeckMM NPUPOAHBIM M CHHTETUYECKUM HMOHHTAM OTHOCSTCS IICOJIHTHI,
MOJIEBbIE IITIATHI, CUJIMKATENIN, THIPOKCH/IbI HEKOTOPBIX METAIIJIOB U AP.

Opranuyeckre TNPUPOAHBIE HMOHUTBHI — 3TO TYMHHOBBIC KHCIOTHI TIOYB, HO OHH
MPUMEHSFOTCS] CPAaBHUTEIBHO MaJjlo M3-3a HEOOIbIION XMMHUECKON U MEXaHUYECKOM MPOYHOCTH,
MaJjioi EMKOCTH.

[Ipy oOuHMCTKE CTOYHBIX BOJ HauOOIbIIEe MPAKTUYECKOE TMPUMEHEHHE HAlUIH
OpraHMYeCKHe HMCKYCCTBEHHbIE HWOHUTBI — CHHTETHYECKHE HOHOOOMEHHBIE  CMOJIBL,
MpEeJICTaBISIIOIIE CO00I BBICOKOMOJIEKYIISPHBIE COSTUHEHUSI.

YTneBoqopoaHbIE  paMKalbl  00pa3yloT IMPOCTPAHCTBEHHBIM KapKac, Ha3bIBAGMBbIil
matpuiei. Ha MaTpune ¢ukcupoBanbl HENOJABMKHBIE (YHKIIMOHAIbHBIE TPYIIbI, CBI3aHHBIE C
MPOTHBOIOJIOXKHO 3apsDKEHHBIMH TTOJIBIKHBIMH HOHaMH (TIPOTUBOMOHAMH). [IpOTHBOMOHBI
MOTYT OOMEHHBATHCSI Ha HOHBI C TEM K€ 3apsiIoM U3 pacTBOpa (CTOUHON BOJIBI).

[To 3HaKy 3apsiia OOMEHWBAIOMIMXCS MOHOB MOHUTHI ST HAa KaTHOHWUTHl U AHHOHHTHI.
KaTnoHuTsl 0OMEHHBAIOTCS C PACTBOPAMH 3JIEKTPOJIUTOB MOJOKUTEIbHBIM HOHAMU, aHUOHUTHI
— OTpULIATETFHBIMU HOHAMHU.

BaxxnelmmM cCBOHCTBOM MOHHUTOB SIBJISETCS MX MOTJIOTUTEIbHAS CIOCOOHOCTh (OOMEHHas
émkocts). OHa ompeaensercs KOJMYECTBOM TI'PAaMM-SKBHBAJICHTOB HMOHOB, TIOTJION[AEMbIX
eIMHUIeH Macchl WM 00bEMa MOHUTA. PazmuyaroT MONHYyI0, CTAaTMYECKYI0 U JMHAMUYECKYIO
00BbEMHBIE EMKOCTH.

[TonHast €MKOCTH — 3TO KOJUYECTBO MOIVIOMEHHOIO HOHA IPH IOJHOM HACHIIEHUH
€IMHUIIBI 00hEMa FITH MacChl HOHUTA.

Cratnueckass €MKOCTh — 3TO 00BEMHAas €MKOCTb MOHHMTA IpPHU PABHOBECHHM B JIAHHBIX
pabouMx yCIOBHSIX.

Junamuyeckass €MKOCTb — 3TO €MKOCTb MOHHUTA JO IMPOCKOKA IOTJIONIAEMBIX HOHOB B
¢bunbTpar.

HMoHuTHI BBITYCKAIOT B BUJE nopouika ¢ pazmMepoM vactul 0,04-0,07 mmM, 3epeH pazmepom
0,2-2,0 MM, BOJIOKHHCTBIX MaTE€PUAJIOB, IUCTOB ¥ TUTHTOK.

[Tocne wucuepmanuss B Tmporecce OOMEHHOM EMKOCTH HOHHUTA €ro pereHepHpymoT,
00OpabaThiBasi pacCTBOpaMU KUCJIOT, IIETOYEH UITH COJIEH.

Perenepanus — 3T0 HOHOOOMEHHBIH MpoIiecc, MPOXOAIUI B 00paTHOM HarpaBJIEHUH I10
OTHOIIIEHWIO K OCHOBHOMY pabouemy mporeccy. PacTBop, MOJTYYCHHBIH TpU pereHeparui,
Ha3bIBAETCS TH0ATOM.
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[Tporiecc MOHHOTO OOMEHA, KOTOPHIM BKIIIOYAET YEpPeAyIOIIUecs CTaAuu COpOIHH |
pereHepanuy MOHUTOB, OCYILECTBIAETCS B ammaparax MEpHUOJIUYECKOTO WJIM HENPEpPbIBHOTO
JICNCTBUA.

B HanmopHOM GUIBTpE MEPHOANIECCKOTO JACHCTBHUS BBICOTA CJIOSI HOHUTA cocTaBisieT 1,5-2,5
M. PereHepanuss KaTHOHHMTOB OCYUIECTBIIAETCS NPOMBIBKOM KHUCJIOTOW WM PACTBOPOM
MTOBAPEHHOM COJIU.

Oo0opynoBaHne U MaTepuAaJIbI
Kon6a na 50 mut my1st or6opa nmpoObl OUMIIIEHHOMN BOJIBI;
Tect xommekTol: «Kenezo», «Hurpatey», «HUTpUTBD», K AKTUBHBIN XJIOP»;
. TecT-cucTembl: «AKTUBHBIN XJIOpY, «2Kenme3o obmee», «Hurpat-tecty», «Hutput-TecT»;
. PeakTuBbI [1J1 IPUTOTOBJICHUSI MOJICIIBHBIX PACTBOPOB;
. OuncTHOE YCTPOHCTBO (BOJOOUYUCTUTEND) THIA — «Pydeék», «AkBadop», «l'eiizep» u

OAWNE

T.II.
Yxa3anus 1o TexHuKe 0e30MacHOCTH
Hcnonb3yemple npH BHIIOJHEHUM aHaliW3a pacTBOPBL, PEAKTHB, IOCyAa U JApyrue
COCTaBHbIE YACTHU KOMILJIEKTA JIOJKHBI OBITh IPEABAPUTEIHLHO OCMOTPEHBI.

IIpu ocMoOTpe mpoOBEPSIIOT:

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

2. OTcyTcTBUE TOBPEXKACHUM MEPHOM TOCY 1bl, TPOOUPOK, KOHTPOJIbHBIX LIKAT U T.I1.;

3. CootBeTcTBHE BBIOPAHHOTO Ui HCIOJb30BAaHUS peakTHBa (pacTBOpa) WM IOCYAbI
TpeOOBaHUSAM METOJMKHM AaHAJIU3a, T.€. HAJIIMYME XOPOLIO U OAHO3HAYHO YUTAEMOW STUKETKH,
METOK Ha MEPHOM IIOCYZIE U T.II.

[Tocne mpoBeneHus aHaiaM3a MEPHbIE CKJISHKM U IMUIETKU CIEAYET IPOMBITH YHUCTOU
BOJIOM, CKJITHKM C pacTBOpPaMU HEOOXOIMMO IepMETHYHO 3aKPBITh U YJIOXKHTb B MECTa JUISl X
XpaHEHUS.

Bxopnsmue B cocTaB KOMIUIEKTa PEaKTHBBI I'€pPMETUYHO YNAKOBaHbI BO (DJIAKOHBI U HE
IPEJICTaBIISIIOT ONAaCHOCTH MpU XpaHEHUH. XOTb KOMIUIEKT HE COJIEPXKUT SAOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BELIECTB, MpU paboTe ¢ KOMILJIEKTOM HEOO0XOIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU 0€30MAaCHOCTH, NPEIYCMOTPEHHBIMH MJii paboT B XUMHUYECKOU
nabopatopuu. B uactHocTH, ipu paboTe B 1a00paTopun He JOMYCTUMO:

1. [Tonafanue XMMUKAaTOB ¥ PaCTBOPOB Ha CIU3UCThIE 000I0UKH, KOKY, OACKIY;

2. [MpunsaTre nunM (MATHA);

3. Bapixanue Bo3ayxa U XUMUKAaTOB, 0OCOOEHHO MMEIOIIMX PE3KUH 3amax U HaXOAAIuXcs B
MEJIKOKPHCTAIITNYECKOM COCTOSIHUU (00pa3yroluX Mbljb);

4. Tlpu pabote CO CTEKISHHBIMH W3ACIUSIMH M TIOCYIOM HEOOXOIMMO COOJI0IaTh
OCTOPOKHOCTh BO U30€KaHHE OPE30B.

[Ipy mnpoBeaeHMHM OSKCIEPUMEHTOB 10 MOJEIMPOBAHUIO 3arpsi3HEHUN  BO3IyXa
IPEIYCMOTPEHO MCIIO0JIb30BAaHHE KOHIEHTPUPOBAHHBIX M pa30aBlIEHHBIX KHCIOT — CEpHOIi,
COJIIHOM, a30THOM, MypaBbHHOW. [Ipu momagaHuM KHCIOT HAa KOXY HEOOXOAUMO OBICTPO
IPOMOKHYTb PacTBOp JIOOBIM TaMIIOHOM (caneTkoil, BETOIIBI0 W T.N.), MECTO IOINAJaHUsA
OOUJILHO MTPOMBITH CTPYEH BOJBI U BHIMBITH C MBLJIOM.

Oco6eHHO omacHbl KMCIOTHI IIPU MOMAJAaHUU B I1a3a. B 3ToM ciydae riaza HeoOX0IuMo

HEMEUIEHHO OOWILHO MIPOMBITh HE CUJIBHOU cTpyen BOJIBI, 3aTeM
2%-HbIM BOJHBIM PAaCTBOPOM COJIBI K CPOYHO OOPATUTHCS K Bpauy-CIEIIUATHCTY.
3ananus

JlanHast paboTa BBINOJHSETCS B HECKOJIBKO JTarnoB, paboTa MO KOTOPOH MOXKET
IIPOBOJIUTHCS. B COOTBETCTBHUHM C IMPUHATHIM IIPENOIaBATENIEM IIJIAHOM.

1. Ha mepBoM »3Tame HpOBOJUTCA O3HAKOMIJIGHHME C HKCIUTyaTaled BOJOOYMCTHUTENS.
METOJUKAMU MOJIEITMPOBAHUS 3arpsi3HEHUN BOJIbI (IPUTOTOBJIEHHE MOJIEIBHBIX 3arpsi3HEHuN), a
TaK)K€ METOAUKAMU aHAJIM3a BOJABI C IPUMEHEHUEM TECT-KOMIIIIEKTOB U TECT-CUCTEM.
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2. Ha BTOpom »stame (mpu HEoOXOAMMOCTH) HPUTOTABIUBAIOT MOJEIBHBIC 3arps3HEHUs
BOJbl B KOHIEHTpAalMAX, HEOOXOAMMBIX JJsi IPOBEJNECHMS aHalu3a, C HCIOJIb30BAHUEM
UMEoIUXcs B Ha0ope peakTUBOB MO0 METOIMKE, IPUBEIEHHON HUXKE.

3. Ha tperbeM 3Tame yepe3 BOJOOUYUCTUTENb MPOIYCKAIOT HE3arpsA3HEHHYIO BOIY, IOCIE
Yero ONpeessiOT KOHIEHTPAIUMKA BHIOPAHHBIX 3arps3HSIONIMX BEIIECTB C MPUMEHEHHUEM TECT-
KOMIIJIEKTOB W/WJIA TECT-CUCTEM.

4. Ha yeTBepTOM 3Tane BHIIOJIHAIOT padOThl, aHAJIOTUYHO 3TaIly 3, HO C UCIOJIb30BaHUEM
3arpsI3HEHHON BOJBI.

5. 3arem mpoBoAT pacuér 3pPEeKTUBHOCTH OUUCTKH.

A. DKcmryaTanus BoJ00OYMCTUTEIS

1. B kauecTBe BOJOOYMCTHUTENS PEKOMEHAYETCS HCIIOJIb30BaTh MPHUOOP Ui OYHCTKU
nuTheBoi Bozbl THna «l'eiizep». [Ipu nepBUYHOM HCIIONIB30BaHUM ITPUOOpa HaJENHTEe B KyBIIMH
BOJIONIPOBOAHYIO BOJY, CIEUTE B PAKOBUHY OYMIICHHYIO M 3aIIOJIHUTE KYBIIMH CHOBAa BOJOM.
Hanuyue B BoJe yroyibHOM NBLIM HE SIBJIAETCS IPU3HAKOM HEHCIIPABHOCTH IpUOOpA.

[Tpu nocnenyromiei SKCIuTyaTauy nprudopa cIuBaTh BOAY HET HEOOXOJMMOCTH.

2. IlpoBenure aHanu3 Ha COJEP)KAaHUE XKelle3a, HUTPATOB, HUTPUTOB, aKTUBHOI'O XJIOPA B
VCXOJIHOM BOJI€ WJIA IPUTOTOBICHHOM MOJIEJIBHOM PacTBOPE, UCHOJB3YUTE TECT-KOMILIEKTHI U
TECT-CUCTEMBI U1l OIIPEEIIEHHUs COOTBETCTBYIOIIMX BELIECTB.

3. HaneiiTe B KyBIIMH BOJJOOYUCTUTES 3arPsI3HEHHYIO BOJIY HIJIM MOJIEJIBHBIA PACTBOP.

4. OtGepure mpoOy yucTOi Boabl B 00bEME 50 M mocie MPOXOXKICHHUS BOJIBI Yepes3
bunbTp.

5. IlpoBenuTe aHanu3 MOBTOPHO C OYMILEHHOW BOJOM, UCIIOJIb3YS TECT-KOMILJIEKTHI U TECT-
CHUCTEMBI JUUISl OIIPENIETICHUS COOTBETCTBYIOLIUX BEIIECTB.

Cxema METOAMKH MTPOBEACHUS pabOThI IpeCTaBIeHa Ha pUCYHKe 17.

Pucynok 17. Cxema MeTOMKH IPOBEIEHUS pabOThI

b. IIpuroroBjieHHe MOJIeJIbLHBIX PACTBOPOB

IIpuroroB/ieHHe MO/IeJILHOTO PACTBOPA HUTPAT-HOHOB

MoenbHbIe PaCTBOPHI IPUTOTABIMBAIOT U3 HATPATa KA.

Ilpucomosnenue 0CHOBHO20 MOOEIbHO20 PACMBOPA HUMPAMA KANUSL.

Conepxkumoe (makona (1,6 T) HUTpaTa Kamus KOJUYECTBEHHO IMEPEHECUTE B MEPHYIO
émkoctb BMectuMocThio 1000 mui, pactBopute B 200-300 M1 AMCTMIUIMPOBAHHON BOABI U
JOBEAUTE 00BbEM pacTBOpa AUCTHILTHpOoBaHHOUW BoAoi 10 1000 mut. PacTBOp XpaHUTE B CKIISTHKE
¢ mnpunuinpoBaHHON mnpoOkoi. KoHIeHTpamuss Mo HHUTPAT-HOHY B OCHOBHOM MOJIEIIBHOM
pactBope 1000 mr/m.

IIpucomosnenue o06véma (V) paboueco MmoOdenbHO20 pacmeopa Humpama Kaius C
3a0anHot Konyenmpayueu (c).

OO0BEM OCHOBHOTO MOJENIBHOTO pacTBopa HuTpata Kanmus (Vs, i) ¢ KOHIEHTparuen
HutpaT-uona 1000 mr/n, HeoOOXOAMMBINA JJISI TPUTOTOBJICHHUST pabodyero MOACIBHOTO PacTBOpa,
paccuuThiBaoT 1o popmyie (7):

c-V
s =To00’ (7)
I7I€ ¢ — KOHIIEHTpaIus pabovyero MoIeIbHOTO PacTBOpa B MI/JI;
V — 00b€M pabodero MoJIeIbHOTO pacTBOpa B MJT;
1000 — xoHIIEHTpAIMST HUTPAT-UOHOB B OCHOBHOM MOJIEITFHOM PacTBOPE, MIY/JL.
PacTBOpHI HUTpPAT-HOHA OJDKHBI OBITH UCIIOJIB30BAHBI B IEHb IPUTOTOBJICHHUS.
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IIpumep pacuéra
s npurotosiieHus 1 1 MOJIEIBHOIO pacTBOpa HUTpaATa Kaius ¢ KOHLEHTpauuen 5 mr/a
paccuMThIBaeM 3HaueHue Va!

, _5-1000
3= 1000 >

CrnenoBarenbHO, HEOOXOIUMO B3SITh 5 MII OCHOBHOTO MOJCIHLHOTO pPAacTBOpa HHUTpaTa
KaJlnsg, TIOMECTUTh B  EMKOCTh HW  pa30aBUTh  JIUCTWUIMPOBAHHOW  BOJOHM 7O
1.

IIpuroroBjieHrne MOeJILHOT0 PACTBOPA HUTPUT-HOHOB

MopenbHbie pacTBOPHI MPUTOTABIMBAIOT U3 HUTPUTA HATPUA.

Ilpucomosnenue 0CHOBHO20 MOOENbHO20 PACEOPA HUMPUMA HAMPUSL.

Copnepxxumoe ¢akona (1,5 r) HUTpUTAa HATPUS KOJUYECTBEHHO MEPEHECUTE B MEPHYIO
E€MKOCTh BMeCcTUMOCTBIO | 11, pactBopute B 200-300 MJI IMCTHUIUIMPOBAHHON BOJIBI U JIOBEIUTE
00bE€M pacTBOpa AUCTHWIUIMPOBAHHOM Boaod 1m0 1 1. PactBop xpaHuTe B CKISIHKE C
npunuindoBaHHON Mpodkoi. KoHIeHTpalus 1o HUTPUT-HOHY B OCHOBHOM MOJEIILHOM PacTBOpe
1000 mr/m.

Ipucomosnenue o0bvéma (V) paboueco mo0envHo20 pacmeopd HUMpUma _HAMpus_C
3a0aHHOU KOHYenmpayuei (c).

OO0BEM OCHOBHOT'O MOJCIBHOrO pacTBopa HuUTpuTa HaTpus (Vi M) ¢ KOHIEHTpAIHEH
HuTput-uoHa 1000 Mr/i1, HEOOXOIUMBIN /ISl MPUTOTOBIICHUST PabOYEro MOJIEITHHOTO PacTBOPA,
paccuuThIBatoT 1o dopmyie (8):

c-
Vs = 1000 (8)

I7I€ ¢ — KOHIIEHTpaIus pabodyero MoIeJIbHOT'O pacTBOpa B MI/JI;

V — 00BEM pabouero MoJIeIPHOTO PACTBOPA B MIT;

1000 — xoHIIEeHTpaIUsi HUITPUT-HOHOB B OCHOBHOM MOJIETTbHOM PacTBOPE, MI/I.

PacTBOpBI HUTPUT-HOHA JIOJDKHBI OBITH MCIIOJIE30BAHBI B JICHB MIPUTOTOBJICHUS.

IIpumep pacuéra

Jlist mpuroToBiIeHHs | JT MOJGIIBHOTO pacTBOpa HUTPHUTA HATPHUS ¢ KOHIICHTpAIen 1 mr/i
paccuuThiBaeM 3HaueHue V.

, _1-1000
+= 1000 M

CrnenoBaTeibHO, HEOOXOIMMO B3ATh | MJI OCHOBHOTO MOJIEIBHOTO PacTBOpa HUTPUTA
HaTpUs, TIOMECTUTh B €MKOCTh M  pa30aBUTh  JUCTWUIUPOBAHHOW  BOAOW /IO
I .

B. KoHTpoJib coaepkanus XMMU4eCKHX BelleCTB

ConeprkaHue xene3a, HUTPATOB, HUTPUTOB, AKTUBHOTO XJIOpa B MUCXOJAHOW M OUYHIIICHHOMN
BOJIC ONPEAEISIOT, MCIOIb3ys TECT-KOMIUIEKTBI M TECT-CUCTEMbI Ha COOTBETCTBYIOLIHE
MIPUMECH.

MeToanka npuMeHeHHUsl TeCT-KOMILIEKTOB.

1. Tect-koMmiaekT «HUTPATHLD)

ITJK autpatos (o NO3Y):

e IS IUTHLEBOI BOJBI M BOAKI BOJOEMOB X031 CTBEHHO-IINTHEBOTO HA3HAUCHHS — 45 MI/T;
e sl BOJIOEMOB PHIOOX03sTiiCTBEHHOTO HasHaueHust — 40 mr/in (9,1 Mr/n mo aszory);
e JuIA HOoYBBI — 130 MI/KT.

JlumuTHpyronmi noka3areiib BpeAHOCTH — CAHUTAPHO-TOKCUKOJIOTHUECKHUM.

Memod onpedenenus

Meton  ompenenenust  Hutpar-uoHoB  ('OCT  1030)  sBusiercss  BU3YaJIbHO-
KOJIODUMETPUYECKUM U TO3BOJISIET BBINOJHATH SKCIPECC-aHAIU3 IUThEBOM, HOPMATHUBHO-
OYMIICHHON CTOYHOM, MPUPOHOMN U JIp. BOJ, a TAK’KE€ HUTPATOB M HUTPATHOI'O a30Ta B MTOYBE.
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OnpeneneHre HUTPAT-HOHOB B JKUIKOH MpoOe (BOJE WM MOYBEHHON BBITSKKE) OCHOBAHO
Ha TMPEIBapUTEIbHOM BOCCTAHOBJIICHUM LIMHKOBON MBUIBI0O HUTPAT-MOHOB /10 HUTPUT-UOHOB C
HOCJEIYIONMM 00pa3oBaHUeM a30KpacHuress. BoccTaHoBIeHHE HUTpPAT-HOHA 10 HUTPUT-HOHA
MIPOTEKAET B CIIA00KHUCIION cpelie 1o peakiuu (4.6):
Zn + NO3 +2H" —»Zn*" + NO; + H,0 (4.6)
Jlanee oOpa3oBaBIIMIiCS HUTPUT-UOH B CIIA0OKHCION cpele pearupyer ¢ peakTHUBOM
I'pucca (cMechio Cynb(haHUIOBOM KUCIOTH M O-HAPTUIAMUHA).

JlnanazoH onpeaensieMbIX KOHIEHTPAIM HUTPAT-HOHOB B *KUIKOM 1pode coctasisier ot 0
1o 45 mr/n pu 06béMe poOsl 6 Mil. [IpoIOIKUTETEHOCT BBIMTOJIHEHUS aHau3a — He Ooiee 25
MUH.

Ilepeuensv ucnonvzyemozo 060py006anus, NPUHAONEIHCHOCMEL, PACMBOPO8 U3 COCMABA
mecm-KomMnieKxma.

[Tunerka-kanenpHUIa MOJIMMEpHAas Ha 3 M, MPOOMpKa rpaayupoBaHHas ¢ HMpoOkoi (2
IIT.), CKJISHKa JUIsl KoJIopuMeTpupoBaHusi ¢ MeTkol «10 mm» (2 mr.), ¢nakoH mus
IPUTOTOBJICHUS PEAKTHBA HA HUTPAT-UOHBI, ITATENb.

[Topomiok  IIMHKOBOTO  BOCCTAHOBUTENS,  pacTBOp  o-HaTUIaMUHA,  PacTBOP
CyJ1b(paHUIOBOM KHCIIOTHI.

KontponbHas mBeToBas mkana oopas3noB okpacku npod «Hutpar-monsn» (0-1,0-5,0-10—
20-45 mr/n).

lloozomoseka x ananusy

[ToaroToBka K aHaJIM3y COCTOUT B MPUTOTOBJIEHUH PEAKTUBA HA HUTPAT-HOHbI, HMEIOLIETO
OTrpaHUYEHHBIA CPOK FOJTHOCTH.

IIpuroroB/jieHHe peaKTHBA HA HUTPAT-HOHBI. C OMOIBIO IPATyUPOBAHHBIX IPOOUPOK
00OMepAIOTCS paBHBIE OOBEMBI PACTBOPOB O-HaQTUIAMUHA W CYJIb()aHWUIOBOW KHUCIOTHI U
CMEIIUBAIOTCS BO (IaKOHE AJIsl IPUTOTOBJICHUS PEaKTUBA HAa HUTPAT-UOHBIL. PeakTuB roroBuTCcs
B KOJMYECTBaX, HEOOXOAUMBIX [UIsl MPOBEIEHUS aHalu3a, M HCHOJb3yeTcs B JIEHb
IIPUTOTOBJIEHUS.

Ombop npoo

Jns orbGopa mpoOd mpH ONpeAeTeHUH HHUTPAT-HOHOB HCIIOJB3YIOTCS OYTBIIM U3
MOJIMMEPHOI0 MaTepuaia Win cTekia. [IpeAnoYTuTensHo BBHITOJHEHUE OINpENeIeHU Ha MecTe
otbopa mpoo.

JomnyckaeTcst xpaHeHue npo0 B TeueHue He Oojee 1 CyTOK MpH yCIOBHM UX KOHCEpBaLUU
nojkucienuem 10 pH menee 2 u oxnaxaeHuu 1o 2-5°C nubo npu KoOHcepBalMu A00aBIEeHHEM
2-4 MJI xjopodopma Ha 1 1 pOOKI u OXJIQXKICHUH 110
2-5°C.

[Tpumeuanue. He gomyckaeTcst HCTIOIb30BaTh 7S MOJKUCIEHUS TPOO a30THYIO KUCIIOTY.

[Tpu orGope mpoO® TpyHTOBBIX M MOBEPXHOCTHBIX BOJ Ha MecTe 0TOOpa MPOBOJUTCA
¢bunbTpoBaHue Mpod yepe3 MeMOpaHHbIi GuIbTp ¢ pazmMepom nop 0,45 MKM M OXJIaXKJIEHUU 10
2-5°C. Cpok xpaHeHUs TakuX Mpod — He Oosee 2 CYTOK.

Buinonnenue ananuza (cxema evinoanenus onpeoenenus npeocmasgnena Ha pucynke 20).

1. OnonocHuTe TpagyHpOBaHHYIO MPOOUPKY HECKOJIBKO pa3 aHAIM3UPYEMOM BOJOW HIIU
MOYBEHHOW BHITSDKKOW. Hameiite B mpoOupky 6 M aHaMM3UpyeMou MpoObl, MpUOaBbTE
JTUCTUTUPOBAHHYIO BOJY 10 00béMa 11 M u nepemernaiire.

[Ipumeuanue. JIjsi TOYHBIX aHAIM30B O0BEM MPOOBI OTMEPHTE C TMOMOIIBIO
rpagyupOBaHHON MUIIETKH.

2. K coxmepxxumoMy mpoOHMpKH muneTkod mo0aBbTe 2,0 MII CBEXEMPHUTOTOBICHHOTO
pEeaKTHBa Ha HUTPAT-UOHBI, 3aKPOHTE MPOOMPKY MPOOKOH M BCTPSXHHUTE Ul IMEepeMelINBaHUS
pacTBopa.

3. IlpubaBbTe B mpobupky okoio 0,2 r mopomka MMHKOBOTO BOCCTAHOBUTEINS, UCIIOIb3YS
mmatenb (0,2 T mopolIka 3amojHIT nTpuMepHo 1/3 o0béma mmarens 0e3 ropku). 3akponTe
npoOUpKy IpOoOKOH U MepeMelanTe.
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4. OcraBbTe NMPOOUPKY HA 5 MHH. JUIA TOJHOTO MPOTEKaHHs PEaKLUH, MEPUOTUYECKU
BCTPSIXUBAHUS COAECP)KUMOE MPOOUPKH.

5. Ilepeneiite pacTBOp U3 MPOOUPKHU B CKIISHKY JJI KOJOPUMETPUPOBAHUS 10 METKHU «10
MJI», CTapasiCh HEe JOIMYCTUTH MOMAJaHUsI 0Ca/IKa B CKIISHKY.

6. IlpoBenute KomopumeTpupoBanue mpoObl. Ilpu BU3yaTbHO-KOJIOPUMETPHUECKOM
OTpe/ieNIieHuU CKJISTHKY ¢ Mpo0oil moMecTuTe Ha Oenoe moje KOHTPOJbHOM mmikanbl. OcBemas
CKJISIHKY PACCesTHHBIMH O€JbIM CBETOM JOCTAaTOYHON HMHTEHCHBHOCTH, HaOJIOJalTEe OKpacKy
pactBopa cBepxy BHH3. Ompeznenurte Oirpkaiiiiee Mo OKpacke IMoje KOHTPOJIbHOW IIKalbl U
COOTBETCTBYIOIIEE €My 3HaYCHHUE KOHIIEHTpAMK HUTPAT-uoHOB (C) B MI/I1.

2 MN peaxTuea
Ha HUTPAT-MOH
11 Mn l 021 ropoma
] BOCCTaHOBMTENA l
6 Mmn 5 Mun

4

Pucynok 20. Cxema BBIIIOJIHEHUS aHAJIN3a

Koumponv mounocmu ananuza

KOHTpOIb TOYHOCTH aHanW3a MOXET OBITh BBITIOJHEH IyTEM aHaiW3a CTaHJAPTHOTO
pacTBOpa HUTpAT-HOHA TPU KOHICHTPAIUAX, PABHBIX 3HAYCHUSM, IPUBEIEHHBIM TSI 00pa3IloB
Ha KOHTPOJILHOM IIKaJe.

2. Tect-KoMILIeKT «HUTPUTHD)

ITJIK autputos (mo NO2") B Boae BogoéMoB coctapiser 3,3 Mr/i (uiu 1 MI/i1 HUTPUTHOTO
a30Ta), JJUMHTHUPYIOMIUH TTOKa3aTe)Ib BPEAHOCTH — CAHUTAPHO-TOKCUKOJIOTHUSCKUH.

Memoo onpedenerus

Merton onpe/ielieHrsI HUTPUT-UOHA SIBJISICTCS BU3yaTbHO-KOJIOPUMETPUUICCKUM U TIPUTOJICH
JUTSL aHaTu3a MUTHEBOM, MPUPOAHON U HOPMATHUBHO-OUMIIEHHOW cTouHO# Bonasl (MBI-10-149-
10). OmnpeneneHre OCHOBAHO HA PEaKIIUU HUTPUT-UOHA C PeakTUBOM [ puicca (CMechi0 BUHHOHN U
Ccynb(haHUIOBOM KHCIOT, a Takke o-HapTumamuHa). [Ipm STOM TpOTEKalOT peakluu
TUA30THPOBAHUS W a30COUYCTAHHS, B pE3yJIbTaTe KOTOPBIX OOpa3yercs a30COeTUHEHHE,
uMeroIee po30BO-(HOIETOBYIO OKPACKY.

OxkparnieHHas poba KOJOPUMETPHUPYETCS BU3YaIbHO IO IIBETOBOW KOHTPOJBHOW IITKae
1160 GOTOMETPUUYECKHU.

Jnama3zoH  ompenesieMbIX — KOHIIGHTpPAIlMd ~ HUTPUT-WOHA:  TPH  BHU3YaJIbHO-
KojopuMmeTrpudeckoMm ormpeneineann — ot 0,02 go 2 mr/m; mpu (POTOKOIOPUMETPUIECKOM
onpenenenuu (525 am) — ot 0,02 go 0,6 Mr/m.

O0bEM TPOOBI COCTABISAET 5 MII, TPOJOIIKUTEILHOCTh aHAMM3a — He Oonee 20 MUH.

Ilepeuenv ucnonvzyemozo 060pyoosanus, NPUHAONEHCHOCMEL, pPACMEOpPO8 U3 coCmasda
mecm-KoMnjieKma.

[TuneTka rpagyupoBanHas Ha 10 mi, mpoOupka KOJOpUMETpUYECKasi ¢ METKON «5 Mi» C
poOKoit (2 mIT.).

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

KonTpomnpHas nseroBas mkana o0pas3noB okpacku «Hutput-uon» (0; 0,02; 0,10; 0,50; 2,0
MT/).

[Ipu poTokoIOpUMETPHUECKOM OIpeaeTIeHIH: (OTOKOIOPUMETP ¢ KtoBeTor 10 MMm.

Ombop npoo

Hns otbopa mnpod TpuU OMpPENEIeHUH HUTPUT-UOHOB UCIONB3YIOTCS OYTBUTH U3
MOJIMMEPHOT0 MaTepHaja WM CTekia. [IpeAnoYTuTeIhHO BBITIOJMHEHUE ONPEICIICHHA Ha MeCTe
otbopa mpoo.

JlonyckaeTcst xpaHeHue npod B TeueHue He Oojiee 1 CyTOK MpU YCIOBUU MX KOHCEPBALUU
noakucieHueM a0 pH menee 2 u oxnaxaenuu go 2-5°C.
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JlomyckaeTcsi Takke XpaHeHHe Npod B TedeHue He Ooyee 2 CyTOK NpU YCIOBHUU HX
KOHCepBaluu aodasieHrueM 2-4 mi xsopodopMma Ha 1 J1 BOABI U XpaHEHHs B XOJOJUIbHUKE (2-
5°0).

[Tpumeuanue. He gomyckaeTcs UCIOIb30BaHUE a30THOM KUCIOTHI AJIsi HOJKUCICHHS MpoO0.

Bvinonnenue ananuza (cxema 8binoaHeHUus onpeoeieHusi npedcmagiena Ha pucyuke 21).

1. OnonocHUTe KOJIOPUMETPHUUECKYIO MPOOMPKY HECKOJIBKO pa3 aHaTU3UPyeMOil BOJOM.
HaneiiTe B mpobupky mpoOy BOJbI 10 METKH «5 MID».

[Tpumeuanue. Jlas TOYHBIX aHANMM30B O00beM MPOObI OTMEPHTE C IOMOIIBIO
rpagyrupOBaHHOM MTUMETKH.

2. Jlo6aBbTe B mpoOUpPKY K Mpobde coepKUMOe OJJHON Karcylbl peaktua [ pucca.

3. 3akpoiite mpoOUpKy NMPOOKO U MepeMenIaiTe pacTBOpP B MPOOUPKE BCTPSIXUBAHUEM JI0
pPacTBOPEHUS KPUCTAJNIOB PEaKTHUBA.

4. TIpobupky ¢ pacTBOpoM ocTaBbTe Ha 20 MUH. /IO IOJHOTO 3aBEPIICHUS PEAKIIH.

5. [IpoBenute KonopumerpupoBanue MnpoObl. [Ipu  BU3yabHO-KOIOPUMETPUUECKOM
oTpenieieHnd MPOoOUPKY NOMECTHTE Ha Oeroe 1mosie KOHTPOJIbHOHM mmKanel. OcBemas mpoOupKy
paccessHHBIMU OeJbIM CBETOM JIOCTaTOYHON HMHTEHCUBHOCTH, HAOJIOJAiiTe OKpacKy pacTBopa
cBepxy BHHU3. Ompenenute Oauxaliee IO OKpacKe I0JIE KOHTPOJBHOM IIKaIbl U
COOTBETCTBYIOIIIEE €My 3HAUCHUE KOHIICHTPAI[UH HUTPUT-UOHOB B MI/J.

6. Ilpu (oTOKOIOPUMETPUUECKOM OIPENEICHUN OKPALICHHYIO Mpo0y IOMECTUTE B
ktoBeTy (10 MM) U onpenenure 3HaYeHHE €€ OMTUYECKOM MIOTHOCTU Ha (POTOKOJIOPUMETPE MPHU
JUTMHE BOJIHBI 525 HM OTHOCHUTEJIBHO XOJIOCTOM MPOOBI.

Jlanee, C WCIOJNB30BAHMEM TPAIyHPOBOYHONM XapaKTEPUCTHKH, 3a0JaroBpeMEHHO
IIOCTPOEHHOM, PACCYUTANTE MACCOBYIO KOHIIEHTPAIIMIO HUTPUT-HOHOB B MIV/JL.

20 MuH

{ B
§ [, @@ :> N

Pucynok 21. Cxema BBINIOTHEHUS aHAIN3a

Koumponb mounocmu ananusa

KOHTpOIb TOYHOCTH IIpU ONPENEIEHUN HUTPUTOB IPOBOAAT IYTEM aHAIN3a CTAaHAAPTHOTO
pacTBopa ¢ U3BECTHBIM cojiep:kaHueM HUTpuT-uoH (I'CO).

1. Tecr-cucrema «Hutpar-Tecr»

Tect-cuctema «Hutpar-recT» npuMeHsieTcs Ipu MpeIBapUTENILHOM OLIEHOUHOM 3KCIIPEcC-
OIPEEIIEHNN YPOBHS KOHLIEHTPALIMHA HUTPATOB B PaCTBOPE MOJIEIBHOTO 3arpsi3HEHUS.

Buinonnenue ananuza (Cxema evinonenus anaiuza npedcmasiena Ha pucyuke 24)

1. OtpexxpTe HOXKXHHMIIAMH OT WHAMKATOPHOW IOJIOCKH pabOuMil yyacTOK pa3MepoM He
MeHee 5%5 MM.

[Tpumeuanue. BHuMaTenbHO M3y4dHTE MOPSAIAOK MPOBEIACHUS TECTHUPOBAHUS Ha OOJIOKKE
TECT-CUCTEMBI.

2. He cHMMas MOJTUMEPHOTO MOKPBITHUS, 3aKMUTE KYCOUYEK IMOJIOCKH MMUHIETOM U OIYCTUTE
€ro B pacTBOp. BriepkuTe Kycouek Mojaocku B pactBope 5-10 cexyH.

3. Uepe3 3 MUH. CpaBHUTE OKPAacKy KyCOYKa MOJOCKH C OKPACKON KOHTPOJBHHOM IIKaJIbl
I[BETHBIX 00pa3lloB Ha STUKETKE TecTa, BbIOpaB oOpasel, OnrkallIvil MO0 MHTEHCUBHOCTH U
XapaKkTepy OKpacKH TE3UPYEMOro Kycouka (IpU MPOMEXKYTOUYHOM OKPACKE — COOTBETCTBYIOIINN
MHTEpBall KOHUEeHTpauui). Onpeaenure OpuEeHTUPOBOUHYIO BEIMUMHY KOHIIEHTPAMU HUTpAT
MOHOB B PacTBOPE.
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KonrpoasbHasn mxkaJia

Kosmesrrpamex merpar-momon, Mrv/x (Mrixr) 0 50 1200 1000
Oxpacea pebogero yuscrea

Pucynok 24. Cxema BBIIIOJIHEHUS aHAJIA3A

2. Tect-cucrema « HUTpuT-TeCT»

Tecr-cucrema «HUTpUT-TECTY IPUMEHSETCS IPU ITPEABAPUTEIBHOM OLICHOYHOM 3KCIIpecc-
ONPEAEIIEHUN YPOBHS KOHIEHTPALIMU HUTPUTOB B PACTBOPE MOJIEIBHOTO 3arpsi3HEHHUS.

Buvinonnenue ananuza (Cxema 8vinonneHus anaiuza npeocmaegiena Ha pucynke 25)

1. OtpexxbTe HOXKHHUIIAMU OT MHAUKATOPHOM TMOJOCKH pabOuMil y4acTOK pa3MepoM He
MeHee 5X5 MM.

[Ipumeuanue. BHUMATEIbHO U3Y4YUTE MOPSAOK MPOBEICHUS] TECTUPOBAHUS HAa OOJIOXKKE
TECT-CUCTEMBI.

2. He cHEMasI OTMMEPHOTO MOKPBITHS, 33KMUTE KyCOYCK IMOJIOCKH IMUHIIETOM U OITYCTHTE
€ro B pacTBOp. Briiepxute Kycouek 1nojaocku B pactBope 5-10 cexyH.

3. Uepe3 3 MUH. CpaBHHUTE OKPACKY KyCOYKa IMOJIOCKH C OKPACKOW KOHTPOJILHOM IIKAJTBI
IBETHBIX OOpAa3IlOB Ha 3THKETKE TecTa, BbIOpaB oOpaser, OJMKaWIIUK M0 MHTCHCHBHOCTH W
XapakTepy OKpacKu TE3UPYyEeMOro Kycodka (IMpy MPOMEKYTOUYHON OKpacKe — COOTBETCTBYIOIIMIMA
MHTEpBall KOHIEHTpauui). Onpeaenure OpUEHTUPOBOUYHYIO BEIHMYHMHY KOHIEHTPALUU HUTPAT
HMOHOB B pacTBOPE.

Konrpousnan mxkaja

KosmesrTpammes mrrpar-momnon, ara (srfr) 0 50 JZOO 1000
Oxpaces paSosero ywscrea

Pucynok 25. Cxema BBINIOJIHEHUS aHAJIN3a

Conep:xaHue oTyeTa
Pacuem s3¢pgpexmusrnocmu ouucmru
Pacuer s pextuBHOCTH OuncTKH (30) npousBoautcs no popmyne (11):

30 = &~ Gy 100%, (11)
Ca

rae: Cy — KOHIIEHTpAIMs XMMHYECKOTO BEIIECTBA-3arPS3HUTEIIS B HICXOIHOM BOJIE;

Ck — KOHIIEHTpALIMS TOTO K€ BEIECTBA B OUUIIIEHHOM BOJIE.

Ecnu 3aganme  mpeaycMarpuBaeT — YCTAHOBJIGHHE  BIWSHUS — CKOPOCTH  MOJA4ud
BOJIONIPOBOAHON BOABl Ha A()(PEKTUBHOCTH OYHMCTKH, TO MPOBOIST OIBITHI MPH HECKOIBKHX
3HAUYCHMSIX CKOpOCTeH (TpEX-4eThIpéX) ¥ OIEHWBAIOT BIMSHHUE CKOPOCTH TMOJa4dl Ha
3¢ (HEeKTUBHOCTH OYUCTKH.

Jnst cpaBHUTENbHOW OLEHKH 3(PGEKTHBHOCTH OYHMCTKH M KadeCcTBa IMHUTHEBOW BOJIBI
ucnonb3ytotcs Benuuunsl [1JIK B nuTheBoii BojE.

KoHTpoJibHBbIE BONIPOCHI
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1. JIns kaKuX BHJIOB CTOYHBIX BOJ PEKOMEHAYETCS NMPUMEHEHHUE aJCOPOIIMOHHBIN METO.
OYUCTKU?
2. B uem oTiinynre XMMUYECKOH aacopOuuu oT pusnyeckon?
Kakwue ¢akTopsl BIHUSAIOT Ha BEJTHYUHY aJicopOInun?
Urto onpenensieT AMHAMUYECKYIO EMKOCTh ajicopOeHTa’?
Yro Takoe ctaTHuecKasi eMKOCTh afcopOeHTa?
KakoBo BiusiHHE TeMIepaTypbl Ha BEITMYUHY aCOPOIHN?
Kakwue 0TX01pl MCTIONIB3YIOTCS IS aCOPOIIMOHHON OYHCTKHA CTOYHBIX BOJ?
Uem onpenensercs KOHKpeTHas popma H30TepMbI aacopouun?

Nk w

Cnucok JuTeparypbl, peKOMEeHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHas iMTeparypa:
1. KopoOkwun, B. W. Dxonorwus : [yuebnuk] mns By3os / B. WM. Kopookun, JI. B. Ilepenensckuii. -
13-e u3x. - PoctoB H/]] : ®ennkce, 2004. - 602 c. - (Bricuiee oOpazoBanue). - budnuorp.: ¢. 602.
2. Opuos [1.C. Dxonorust u oxpaHa 6uochepbl Py XUMHUYECKOM 3arpsisHEHUH: Y 4eOHOe

noco6ue 11t By30oB/ JI.LK.Cagouukosa,l.H.Jlo3anoBckas. - 2-e, nepepal. u gor. - M.:Bsici.
mkoj1a,2002. - 334 c.: un. - 320-322
JlonoTHUTeILHAS JTUTEpaTypa:

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

2 bpatuukosa, U. I'. ®u3nko-xuMu4eckre OCHOBbI HHKEHEPHOH IKOJIOTHH :yuyebHoe nocobue /
W. I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT apyx061 HapooB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNHuTepHeT-pecypcen:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOINOTEKA OHIIANHY.

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

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbiToe 00pa3oBaHue

6 http://ecograde.bio.msu.ru — Madpopmarronnas cucrema «DyHIaMeHTaIbHbIC TIPOOIEMBI

OLCHKU COCTOSAHUA SKOCUCTEM U 3KOJIOTUYCCKOTO HOPMUPOBAHU >
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http://ecograde.bio.msu.ru/

MuHuCTEepCTBO HAyKU U BhICIIEero oOpa3oBanus Poccuiickoit deneparun
denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
HeBuHnHOMBICCKHIA TeXHONMOTHYECKHUN HHCTUTYT (punmuan) CKOY

METOAUYECKHUE YKA3AHHUA

10 BBINIOJIHEHUIO IPAKTUYECKUX paboT
10 TUCLUIIINHE «DKOJIOTUS»
IUISL CTYZICHTOB O4HO#/ 3209HOM Gopm 00ydeHuUs
HaIlpaBJIE€HUS IOJAITOTOBKU
15.03.02 TexHOJOTHYECKHE MAILIMHBI U 000PYAOBaHHE

Hesunnomreicck 2024
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Meroanueckue ykazaHusi pa3paboTaHbl B COOTBETCTBUHU C TPEOOBaHUAMHU
®I'OC BO wu paboueil mnporpaMmbl JUCHUIUIMHBL «IKOJOTHUS». YKazaHUs
IpeIHA3HAYCHBI JIJI CTYJICHTOB OYHOW/ 3a09HON (opM OOYUCHHS HAIpaBJICHUS
noarotoBku  15.03.02 TexHoIOTHYECKHE MaITUHBI U 000PYTI0BaHHUE.

Conepx’aT OCHOBHBIE Pa3Jeibl M3Yy4a€MOI'0 TEOPETHUYECKOIO MaTepuala,
NEepeUYeHb BOIPOCOB HEOOXOAMMBIX I MTPOpabOTKH, a TakKe CIHUCOK
PEKOMEHYEMOM JINTEPATYPHI.

Cocmasumenu K.C. Cwinko, cm. npenooasamern.
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Conep:xanue
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TeMa 2. OCHOBBI HPUKIATHOM IKOIIOTHI ......cceouvrreeeiinreeesaniereesstseeessassseeesssssseeessnssseeessnssseesssnnes
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BBEJAEHUE

Pemenune skonormdeckux mpodIeM B COBPEMEHHOM MHPE HEBO3MOXXHO 0€3 TOHUMAaHUS
OOBEKTHUBHBIX 3aKOHOB PAa3BUTHS MPUPOJLI U OOMIECTBA. «IKOJOTHS» HM3ydaeT ITH 3aKOHHBI,
KOTOPBIC JAIOT KJIFOY K YIIPABJICHUIO B 00JIACTH OXPaHbI OKPYXKAKO IICH CPeIbl.

dopMupoBaHUE JKOJOTHYECKOTO MHPOBO33PEHUS M CIIOCOOHOCTh  AHAIM3UPOBATH
MOCJIC/ICTBHSL ~ AHTPOIIOTCHHOW  JIEITEIbBHOCTH  IOMOTAIOT  PAaIlMOHAIBHO  HCIIOIbh30BaTh
MIPUPOJHBIE PECYpChl U pa3padaThiBaTh MEPOIPHUATHS O OXPaHE MPUPOJBI U IKOJOTUUYECKOU
0€30I1aCHOCTH.

JucrunanHa «9KOJIO0THs» OTHOCUTCS K IUCHUIUIMHE 0a30Boi yacTu. OHa HampaBiieHa HA
dbopmupoBanue 0OHIETTPOPECCHOHANBHBIX  KOMIIETEHIIUH, OOyJarommxcs B IpoIecce
BBINOJIHEHUS padoT, onpeneneHHsix GI'OC BO.

Meroanueckue yka3zaHus COCTABJIICHbI HA COBPEMEHHOM HayYHOM YPOBHE U PACCUMTAHBI
Ha CTYACHTOB, M0 HampasieHuto 15.03.02 TexHnomornyeckue MaluHel 1 000pyIOBaHUE.

[TocnenoBarenbHOCTh TEM COOTBETCTBYET JIOTMUECKON CTPYKType €€ MPOXOXKICHHS.
[Ipennaraempie METOAMYECKHE YKa3aHHUS COJEp)KaT MaTepual, KOTOPBId pPEKOMEHIyeTcs
MCIOJIb30BATh CTYACHTAM IMPH MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.

JlJis TMOArOTOBKM K MPAKTHUYECKUM 3aHATUSM CTYIEHT JOJKEH H3YYUTh Marepuan 1Mo
COOTBETCTBYIOIICH TeME, HCIOJb3ysd OCHOBHYIO U JOTOJHUTEIBHYIO JIUTEPATypy, a TaKKe
uCrob3ys nepuogundeckue n3gaanuss CMU.
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Tema 1. OcHOBBI 0011IeH IKO0JIOTUH
IIpakTnueckoe 3ansaTHe 1. JK0JIOTHs Kak Hayka. DPaKTOpbI cpelbl U IKOJIOTHS
MONy IS U
Heas 3ansTHsA: PaccMOTpeTh 9KOJIOTHIO KaK HAyKy, IIeJb M 3a/1a4d, OOBEKT M3y4YEHUSI.
PaccMmoTpeTs BUIBI 9KOJIOTHYECKUX (PAKTOPOB M UX BO3JCHCTBUE HA )KUBON OPraHU3M.

CoBpeMeHHas 3KoJOruyeckass oOCTaHOBKAa TaKOBa, YTO NEPEN BCEMH KTO
OCYIIECTBIISIET HAYYHO — TEXHUYECKUM MPOTPECC U MCIOJIB3YET €ro JOCTUKECHMUS,
BCTaJI0O HEOTJIO)KHOE OOBEKTUBHOE TPEOOBAHHE: CTPOrO0 YUYUTHIBATH PAHUMOCTH
IPUPOBI, HE JIONMYCKATh MPEBBIIICHUS MPEAEIOB BO3MOXHOCTH BOCCTAHOBJICHUS
IPUPOIHBIX MPOIIECCOB, BCECTOPOHHE M TIIyOKE€ H3ydaTb M 3HATh CIIOXKHBIE,
JTMATICKTUYECKA  B3aUMOCBSI3aHHBIE  TPUPOJHBIC  SIBJICHUS, HE 00OCTPATH
HETaTUBHBIC MPOTUBOPEUMS] C ECTECTBEHHBIMH 3aKOHOMEPHOCTSIMHM, YTOOBI HE
BbI3BAaTb HEOOPATUMBIX MPOIECCOB B OKpY)KAIOUIEH Cpele, HMEHHO MO3TOMY
BEChMa aAKTyaJIbHA.

Teoperuuyeckasi 4acThb
DKOJIOTHSI — HayKa, W3ydarouias B3aMMOOTHOILIEHHS OpPraHU3MOB MEXIY
co0Oll M € OKpyXarlled HuX MPUPOJHOM Cpefoi, a TaKKe CTPYKTypy H
OpraHu3alyi0  OMOJIOTMYECKUX CHUCTEM pa3JIMYHOTO YpOBHS  (MOMYJISLUH,

OMOIIEHO3bI, IKOCUCTEMBI).

OCHOBHOH II€JIbIO SKOJIOTMM KaK HAayKU SIBJISIETCSI 0OEClieYeHHE COXpPaHEHMsI BHJIOBOTO
pa3zHooOpasus B 6buocdepe.

3anauu, CTOALIME IEpes DKOJIOTUEH, SIBISIFOTCS dTanmamMH JOCTHUKEHHS] OCHOBHOM IIEJH.
TakuM o0pa3oM, OCHOBHBIMH 33Jja4aMU 3KOJIOTUH SIBJISIOTCS:

1. ParimoHansHOE MCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB.

[TpupoaHble pecypchl — 3TO SBJICHUS U MPEIMETHI OKpY’KaroIiel cpe/ibl, KOTOpbIE YET0BEK
UCIIOJIb3YeT B CBOMX LIEJIAX.

B mnacrosiiee Bpems CyliecTBYeT OOJBIIOE KOJUYECTBO KIACCU(PUKALMM MPUPOTHBIX
pecypcoB. B 3aBHCHUMOCTH OT TEXHHYECKOTO U TEXHOJIOIMUECKOI'O COBEPIIEHCTBA MPOLECCOB
U3BJIEYEHUS] M TIepepabOTKU MPUPOJHBIX PECYPCOB, SKOHOMUUECKON PEHTA0EIbHOCTH, a TAKXKE C
y4eToM cBeleHUH 00 oO0bemMax MPHUPOAHOTO CHIPbS BBIIEISIIOT JIBE KaTeroOpuu IPHUPOJIHO-
PECYPCHBIX 3aI1acOB:

* JOCTyHHbIE (pealbHble MM JOKa3aHHbIE) 3amackl — OO0bEMBbI NMPHUPOJHOTO pecypca,
OoOHapy>KEHHbIE COBPEMEHHBIMH METOJaMU pa3BEJIKH, SKOHOMUYECKH pEHTaOelbHble IS
OCBOCHMS U TEXHUUECKH JIOCTYIIHBIE;

* IOTEHIMAJIbHBIE (00IIKE) PeCypCchl — PeCypcChl, HOMUMO JOCTYIIHBIX, YCTAHOBJIEHHBIE HA
OCHOBE TEOPETHUYECKUX PACUETOB, BKIIIOUAsl T€, KOTOPbIE B HACTOSIIEE BPEMs HEJb3s1 OCBOUTD IO
HSKOHOMHYECKUM WIIM TEXHHYECKHM COOOpaKeHUsM (HampuMep, 3amachl TPECHOH BOJABI B
JIeIHUKAaX, 3ajJexu Oyporo yrias Ha Oosbluiux riryouHax). [1oaToMy mOTEeHIMabHBIE PEeCypChI
ellle Ha3bIBAIOT «pecypcamMu OyIyLIero».

Knaccugpuxayus no eudam xo3aicmeeHHo20 UCnoab308aHUAL.
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— pecypchl CeIbCKOXO3SMCTBEHHOTO IMPOM3BOJCTBA — BKJIIOYAIOT B CeOS
’KUBOTHBIC, 3eMCIIbHBIC, BOJIHBIC, PACTUTCIBHBIC H SHEPTCTHUECKHIE PECYPCHI;

— pecypchl MPOMBIIIIICHHOTO MPOU3BOCTBA — BKJIIOYAIOT B CeOS BCE BUIBI
CBIPbSI, HCIIOJIb3yeMOTO0  MPOMBIINUICHHOCTBIO:  JHEPreTUYecKue  (Toprodue
MOJIC3HBIC ~ WCKOIMAeMble,  SIICpHAsl  DHEPTHs, THUAPOIHEPTOPECYPChI) U
HEPHEpreTuyecknue  (pecypchbl  METAJUTyprud, XUMHH W He@TeXUMUH,
JeconepepabOTKH U T. I1.).

KJZGCCMd)MKaL{M}Z no l’lpOMCXOQfC'aeHMIO:

— MHHEPAJIbHEIC;

— KJIMMaTHYECKHE;

— BOJHEIC;

— 3EMEIbHBIC;

— IOYBEHHEIE;

— Ouosoru4eckue (pacTUTEIbHbBIC U dKUBOTHBIC).

K/ZCZCCMQI)MKCIL{MFI no npusHaxy ucuepnaeMocmu:

— ucuepnaemvie — PECYpPChI, 3alaCbl KOTOPBIX OI'PaHUYCHBI. OHI/I, B CBOKO 0YCPCIb,
noApa3aAciICisIIOTCA Ha ABC I'PYIIIIBI:

a) HCUCPIIaCMBbIC HEBO300HOBHUMEIE — pPeCypChl, BOCCTAHOBJICHUC KOTOPBIX HE ITPOUCXOAUT
BOBCC HUJIM CKOPOCTb BOCCTAHOBJICHHA, KOTOPBIX OUCHb MaJla I10 CPaABHCHHIO CO CKOPOCTBHIKO HX

noTpedIIeHus.

0) wucuepmaeMble BO300OHOBUMBIE —  PECYpChl, CKOPOCTh BOCCTAaHOBJICHHSI KOTOPBIX
COM3MEpHMa CO CKOPOCTHIO UX TIOTPEOIICHUSI.

— Heucuepnaemvle — OTO PECYPCHI, 3amachl KOTOPBIX MOXXHO YCJIOBHO CYHTAaTh
HEOTPaHUYEHHBIMHU.

2. Bocripon3Bo1CTBO MPUPOIHBIX PECYPCOB B €CTECTBEHHBIX YCIOBUSX.

3. IlogniepkaHue KauecTBa OKpYXKaroliel cpeibl.

I[aHHaH 3ajJladya CBsA3aHa C€ TEM, YTO AHTPOIIOI'CHHOC BOSI[CfICTBPIC Ha
OKPYXAIOIYI0 Cpely IOCTUIIIO TJI0oOaNbHbIX MacmTa®oB. [[ns mopnepkanus ee
KadecTBa Ha HEOOXOMMOM JIJISI CYIIECTBOBAHUS YEJIOBEUECTBA YPOBHE HEOOXOIUM
Hay4HbIM noaxoa. UMEeHHO Mo3TOMY BEJETCSI MOMCK aIbTEPHATUBHBIX HCTOYHUKOB

SHEPIUM.

OKOJOTUYEeCKUil (akTOp — OTAENbHbIE CBONCTBA WJIM AJIEMEHTHI OKpY’Karouleil cpensbl,
OKa3bIBAIOLINIA TNPsSMOE WJIM KOCBEHHOE BO3/CHCTBHE Ha MHMBBIE OpPraHU3MBIL, WIH JH000€
yCIIOBUE, HA KOTOPOE OpPraHU3M OTBEUYAET MPUCIOCOOUTENBbHBIMH PEAKIIUSIMHU.

MHoroo0pa3ue 3KO0JIOrMYecKHX (PaKTOpOB MOJPA3/ENA0T Ha JiB€ OOJbIINE TPYIIIHL:
abuoTu4eckre U OMOTUYECKHE.

AbuoTtnueckue (GpakTopbl — 3TO COBOKYIHOCTb CBOICTB HEXHMBOH NMPHPOJIBI, MPSIMO WIH
KOCBEHHO BITUSIOIINE HA KUBBIE OPTaHU3MBI.

BuoTtnueckue GpakTopsl — 3TO NPSIMOE UM OMOCPEIOBAHHOE BIHSHUE )KU3HEICSITEIBHOCTH
OJTHUX KMBBIX CYIIECTB Ha JPyTHE.

OCHOBHBIMU a0MOTHYECKUMH HKOJIOTHUYECKUMH (hakTopamu siBisitoTes: 1. KiimmaTtuueckue
(GakTOphI: COJHEYHBIM CBET; TEMIIepaTypa; BIAXKHOCTb, BETEp; AaBicHUE aTMochepsl; 2.
Onaduueckue pakTopsl (pakTopsl mouskl); 3. Oporpaduyeckue (reorpaduueckue) GpakTops; 4.
I'maporpaduueckue (ruaponoruueckue) pakropsl; 5. [TuporeHHsie GakTopbI.
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MHoroo0pa3ue OTHOLIEHUH MEXAY OpraHM3MaMH MOXHO pa3leluTh Ha Ba OCHOBHBIX THIIA!
AQHTarOHUCTHYECKHE ¥  HEaHTaroHuctuueckue. 1.  AHTaronucrtuueckue (aHTHOHMO3):
XUIIHUYECTBO, Mapa3uTH3M, KOHKypeHIus. 2. HeantaroHuctuyeckue: HEHTpalIU3M; CUMOHO3;
MyTYaJIU3M; IPOTOKOOIEpALUs; KOMMEHCAIU3M.

Juanazon r000ro  sKojoruyeckoro (akropa, HaubOosiee OIArompUATHBIM  JUIs
KU3HEJECATEIIbHOCTH, HAa3bIBACTCSl 9KON02UYeCKUM onmumymom. KpaillHue ydacTKu KpHUBOIA,
BBIP@)KAIOLIME COCTOSHUE YIHETEHUs NpPHM HEJOCTaTKe WM H30bITKE (PaKTOpa, Ha3bIBAOTCA
9KONI02UYECKUM neccumMymom. — MakcUMalbHO€ M MUHUMAaJIbHOE 3HAueHHe (akropa, MpH
KOTOPOM HacTynaer TIuOellb OpraHu3Ma, Ha3bIBAETCS JKONOSUUECKUM MAKCUMYMOM U
9KONOSULECKUM MUHUMYMOM.

CriocoOHOCTh OpraHM3MOB aJaNTHPOBAThCA (IpUCHOCA0IMBATBCA) K Pa3HOOOpPA3HBIM
YCIIOBUSIM OKPY>KAIOILEH CPEJIbl Ha3bIBAETCS IKOI02UUECKOU NIACMUYHOCMbBIO (8ANIEHMHOCTbIO).

B 1840 r. mnemenkwmit xumuk IOctyc JIuOux BmepBbie CHOPMYIUPOBAI 3aKOH
JUMHTUpYIOIIEro (akropa, co cienyomeid (HOpMyTUpPOBKOH: POCT W Pa3BUTHS IKUBBIX
OpPraHU3MOB 3aBHCAT OT (aKTOPOB, 3HAUEHHE KOTOPBIX HPUOJIMKAETCS K 3KOJIOTHYECKOMY
MUHHMYMY.

B 1913 r. Ulendopa cdopMmynupoBanl «3aKoH TolepaHTHOCTH». OH TIJIACHUT:
«JlmmutupyromuM (akToOpoM, OTPaHWYHMBAIONINM POCT U Pa3BUTHE OPTaHU3Ma, MOXKET OBITb,
KaKk MUHMMYM, TaK 1 MAKCUMYM 3KOJIOTHYECKOT0 BO3JCHCTBUS».

Bun — onemeHTapHas CTPYKTypHas €IMHUIA B CHUCTEME JKUBBIX OPraHU3MOB,
IpeCTaBIsAIoIas co00H COBOKYIMHOCTh Oco0ei, o0ajarolmux cX0ACTBOM MOP(OIOTrHYECKUX,
($U3HONIOrMYECKUX U OMOXUMHUYECKHX OCOOEHHOCTEW, CBOOOJHO CKPELIMBAIOLIUXCS U JAOIINX
IUIOIOBUTOE TIOTOMCTBO, IPHUCIIOCOOJIEHHBIX K OIPEIeIEHHBIM 3KOJIOIMYECKHM (haKTopam.
Kaxaplii BUJ 3aHUMAET B IPUPOJIE OMPEIACIIEHHYIO TEPPUTOPUIO — apeall.

Kaxnplil BUJ oTiMyaroTes Apyr oT Jpyra ONpeeleHHbIMUA MPU3HAKAMU, CPEIN KOTOPBIX
paznu4aroT MOpGOIOrHIecKuil (CXOACTBO BHYTPEHHETO M BHEITHETO CTPOSHHMS), TeHETHUSCKHIA
(onpeneneHHbIH Habop XPOMOCOM), ¢bu3nonornuecKuit (cxoacTBO IIPOLIECCOB
KHU3HEICATENILHOCTH), reorpaduyeckuit (ompeneneHHas TeppUTOpUs (apeay), 3aHUMAaeMBbId
BHUJIOM) M JKOJOTWYeCKHH (COBOKYMHOCTH (DaKTOPOB BHEIIHEH Cpelbl, B KOTOPOil CYLIECTBYeT
BU[).

[Torynsimust — 3T0 COBOKYITHOCTh 0cO0€i 0JTHOTO BHJIA, HAXOJAIINXCS BO B3aUMOIEHCTBUH
MeX1y €000l W JAJIUTEeNbHOE BpeMs 3aHUMaroIMX o0myr Tepputroputo. OCHOBHBIMU
XapaKTEepUCTUKAMU TOMYJIALUN SBJSIOTCS: MPOCTPAHCTBEHHbIE (CTAaTMYECKHE) U BPEMEHHBIE
(IMHAMUYECKHE).

BOHpOCI)I U 3aJaHUA:

ba30BbIii ypoBEHB

1. Yrto Takoe sxosiorusi? KTo BBea B HAYKY TEPMUH «IKOJIOTHSI»?

2. OCHOBBI CaMOOPTaHU3AIMU U CaMO00OPa30BaHUs;

3. ChopmynupyiTe 11€J1b U OCHOBHBIE 33/1a4l COBPEMEHHOMN YKOJIOTUH.

4. Tlpuenure KiaccuUKAIIUIO TPUPOTHBIX PECYPCOB.

5. Kakue cyiiecTByIOT ajlbTepHATUBHBIE UCTOYHUKH SHEPTUN?

6. HazoBuTe OOBEKTHI IKOJIOTHH.

7. CoBpeMEHHasi ~ JKOJIOTHsSI ~ Kak  pPAa3BETBJIEHHAas  CHCTEMY  HayK.
OxapakTepu3ynTe KaxJyr 0Tpacib 3KOJIOTHUU.

8. OnuimTe KaXKIplii YPOBEHb OPTaHU3AIUHY KU3HU.

9. Kakue cymiecTBytOT METOIbI SKOJIOTHUHN ?

10. MaremaTuyeckoe MOJEIMPOBAHHE KaK OCHOBA  COBPEMEHHOTO
HKOJIOTUYECKOTO POrHO3UPOBAHMSL.
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11.  Yto Takoe cpena oOMTaHUS, M KAaKHE CPEIIbI 3aCEICHBI OpraHU3MaMM?

12.  Kakas o061acTh 3KOJOTHHM H3y4aeT HKOJOTHUYECKHE (PAKTOPhl M HUX
BJIUSIHUE HA KUBbIEC OPTaHU3MBI?

13.  Yro Ha3bpIBaeTCs 3KOJIOTHIECKUM (HaKTOpoM?

14.  Yto Takoe 3KOJOruyecKas ajanranus?

15.  Kaxkue ¢akTopsl cpebl OTHOCAT K a0MOTHYECKUM U OMOTHYECKUM?

16.  TlpuBenute cyliecTByOMKe KiIacCU(PUKAIMKU IKOJOTUUECKHUX (PaKTOPOB.

17.  Oxapaktepu3syiiTe OCHOBHbIE A0MOTHUYECKUE IKOJIOTUYECKUE (PaKTOPHI.

18.  IIpuBeaute knaccupuKauu OUOTHUECKUX (PAaKTOPOB.

19.  Yrto Takoe HSKOJOTHYECKHH ONTHUMYM M SKOJOTHUECKHHA MECCHMYM,
HKOJIOTUYECKUI MAKCUMYM, SKOJIOTMYECKUA MUHUMYM?

20.  H3o6pa3uTe KpUBYIO 3aBHCHUMOCTH >KU3HEACATEIBHOCTH OpraHu3Ma OT
KOJIMYECTBEHHOTO 3HAYEHUS IKOJIOTUYECKOTO (paKTopa.

21.  UYro Takoe 3KOJOruYecKast MjIacCTUYHOCTb (BaJI€HTHOCT).

22.  Kakue TUIbI OPraHU3MOB PA3IMYAIOT 10 TUIACTUYHOCTH?

23. N3oOpa3ute cxeMaTUYHO BBIHOCIUBOCTH OPTaHU3MOB.

24.  Kax dopmynupyercsi 3akoH MuHuMmyMa? Kakue CymecTBylOT K HEMY
YTOUYHEHUSA?

25. CodopmynupyiiTe 3akoH TojiepaHTHOCTH. KTo ycraHoBun 3ty
3aKOHOMEPHOCTH?

26.  Uro Takoe BUA?

27.  JlaiiTe onpeaeiieHUE TTOMYJISAIAN U €€ XapaKTEPUCTHK.

I1oBBIIIEHHBIN YPOBEHb
1. XapakrepucTuka sKonornyeckoit o6craHoBku B CTaBpOIOJIBCKOM Kpae.
2. CocraBuTe cxeMy KIacCu(UKAINH TPUPOJHBIX PECYPCOB € XapaKTEPUCTUKOHN KaXKI0TO
KOMITOHEHTA.

CocTaBuTh OJ0K-CXEMY, OTPAKAIOIIYIO KIACCU(PHUKAIIMIO SKOJIOTHYECKUX (PAKTOPOB.
Dkojoruyeckas HMIA opranu3ma. [IpaBuiia sKo0rnueckoil H1Im.

~ow

CHHCOK JIUTEPaTypPhl, PEKOMEHIYeMblii K HCI0JIb30BAHUIO 110 TAHHOI TeMe
OcHoBHas1 JIUTEpaTypa:

1. KopoOkun, B. U. Dxonorus : [yueonuk] mis By3oB / B. M. KopoOkun, JI. B. [lepenenbckuii. -
13-e uzn. - PoctoB H//] : ®enukc, 2004. - 602 c. - (Bricmee obpazoBanue). - bubmuorp.: c. 602.
2. Opuos JI.C. Dxonorust u oxpaHa 6uochepbl P XUMHUUECKOM 3arpsi3HEHUH: Y 4eOHOe

nocobue st By308/ JI.LK.Canosuukoa,.H.Jlo3anoBckas. - 2-e, nepepad. u gom. - M.:Beicu.
mikona,2002. - 334 c.: un. - 320-322
Jlonmo/IHMTeIbHAS JIUTepaTypa:

1 CrenanoBckux, A. C. O0mas sxonorus : yueOHuk st By3oB / A. C. CrenanoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatunkosa, 1. I'. ®U3uK0-XUMUYECKHE OCHOBBI MH)KEHEPHOH IKOJIOTHH :y4eOHOe Tiocooue /
W. I'. bparunkoBa. — M. : Poccuiickuii yHuBepcuteT apyx0b1 HaposioB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypcen:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTEIbHBIM pecypcam
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2 http://biblioclub.ru/ — 9BC «YHuuBepcuTeTckas OHOIMOTEKA OHIIANHY.

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

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

6 http://ecograde.bio.msu.ru — Mapopmanronnas cucrema «DyHIaMeHTaIbHbIC TIPOOJIEMBI
OLICHKU COCTOSTHHS 9KOCHCTEM M IKOJIOTHYECKOTO HOPMHUPOBAHUS

IIpakTuyeckoe 3ausATHE 2. IKOJOTHS COOOIECTB. JKOJOTHYECKAsA CHCTEMA

Heas 3ansaTus: M3yunts noHstue OMOLEHO3 U €r0 CTPYKTYPY.

Ob6ocTpeHre 9SKOJIOTHYECKMX OTHOUIEHWH TPUPOJAbI W  00IIecTBa, OCO3HAHHUE
H€06XOI[I/IMOCTI/I HUX rapMOHU3allU B HOHFOCquHOﬁ MEPCIHCKTUBEC HOCAT HE TOJIBKO FJIO63,JII)HI)Iﬁ
XapaKTEp, HO U MPOABJIAIOTCA B JIOKAJIbHBIX 3KOCOIIMOCHUCTCMAX, HMMCHHO IIOOTOMY AaHHAas TCMa
aKTyaJIbHA.

Teopernueckast 4acTb

buoyenos (ot rp. bios — xwu3upb, KOINOS — 001IHKiT) — COBOKYITHOCTh JKUBBIX OPTaHU3MOB,
0OUTAONIMX HA JAHHOW TEPPUTOPUU U TECHO CBSI3aHHBIX MEXIY COOOW MHUILEBBIMU CBS3SMU.
TeppuTtopus ¢ IPUMEPHO OJMHAKOBBIMH YCIIOBUSIMH, 3aCElIEHHAs! TEM WJIM WHBIM COOOIIECTBOM
(Omo1eHO30M), HA3BIBACTCS OUOMONOM.

buorieHo3 yciaoBHO monpasfensioT Ha: (UTOIEHO3 — COBOKYIHOCTH IPEICTaBUTENCH
pPacTUTENBHOTO MHPA; 300LIEHO3 — COBOKYHNHOCTb MPEICTABUTENEH KUBOTHOTO MHDA;
MHUKPOOHOIIEHO3 — COBOKYITHOCTh MUKPOOPTaHU3MOB.

JKuBble OpraHuU3MbI, CHOCOOHBIE CHHTE3MpPOBATh OpPraHMYECKOE BEIIeCTBO U3
HEOPTaHWYECKOTO C HCIOJIb30BAHMEM COJIHEUHOW OSHEPIHHM Ha3bIBAIOTCSA HPOOYYEHMAMU.
[Tpoiecc mpeoOpa3oBaHMsl SHEPTUU CONMHEYHBIX JIydyell B HSHEPrUI0 XHMHUYECKUX CBSI3ei
OpPTaHWYECKUX COCIMHEHHM, Ha3bIBACTCS (homocurnmes.

[Torpebuteneii TEPBHYHOTO OPraHMYECKOTO BEIIECTBA HA3BIBAIOT KOHCYMEHTaMHU.
KoHcymMeHTBI  SBISIIOTCS  TeTEpOTPODHBIMM  OpraHU3MaMH, T.€. OpPraHU3MaMH, KOTOpPBIC
HYKJIalOTCSl B TOTOBBIX OPraHMYECKUX BEHIECTBaX. PeqylIeHThl — OpPraHus3Mbl, pa3pyliarolue
OpraHUYECKOE BEIIECTBO, MEPEBO/IsI €r0 B MUHEPAILHOE COCTOSIHUE.

[lenb mocnenoBaTeabHOM Mepeaun BEIIeCTBA U 3aKJIIOUEHHOW B HEH COJTHEYHOW HHEPruu
OT OJHMX OpPraHU3MOB K JpyruM (OT aBTOTPOPOB K TrerepoTpodam), MPOUCXOAAIIEH B
pe3ynbTaTe TMOeHaHWsl OJHHUX OPTaHW3MOB JPYTMMH HA3bIBACTCS  mpo@uueckol uiu
NUMAmMenbHOU Yenvio.

COBOKYIMHOCTh OPTraHW3MOB, OOBEAMHEHHBIX OJHUM THIIOM MHUTAHHUS W 3aHUMAIOIIUX
OTIpeIeJICHHOE 3BEHO B MUIIIEBOM II€NTH, HOCUT Ha3BaHUE MpopuuecKuil ypoBeHs.

OO0muMu 3BeHbSIMH TPO(hUYECKUE LT 00BEIUHSIOTCS B O0JIee CI0XKHBIE 00pa3oBaHUs —
Tpodudeckue cetu. [luwesas cemvb — OSTO CIOXKHAS CETh TMHUINEBBIX B3aMMOOTHOIICHHM,
BKJIFOYAIONIAsl Pa3BETBIICHHBIC LIEMIH MTUTAHUS.

Oxocucmema — 3TO COBOKYITHOCTh JKUBBIX OPTaHU3MOB TECHO CBSI3aHHBIX MEXKITY COOOM U
OKpYKaroIlel UX He KUBOU MPUPOIOH OOMEHOB BEIIECTBOM U dHeprueil. Jlrobas sxocucrema
COCTOUT U3 JIByX KOMITOHEHTOB: OMOTHYECKAs UM OMOIIEHO3 M aOMOTHYECKast WJIA SKOTOTI.

Bonpocsl u 3aganus
ba3oBb1i1 ypoBeHb
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1. Yro Takoe 6uoneno3? Kto BBen B HayKy TEpMUH «OHMOLIEHO3)»?

2. Kakasg o0nacTh 5KOJIOTMM H3Yy4YaeT OpraHu3alui0 U (QYHKIHOHUPOBAHUE
OnOIIEHO30B?

Urto Takoe 6uoron?

[TpuBenuTe KIaccupuKamo OMOIIEHO30B.

UTto Takoe cTpyKTypa OuoleHosa?

Urto Takoe BUJIOBas CTPYKTypa OuolieHo3a? OxapakTepusyinTe ee.

YTto Takoe NpOoCTpaHCTBEHHAs CTPYKTypa OnorieHo3a? OxapakTepusyuTe ee.
Yro Takoe akosiormueckas Huma? KTo BBel B HayKy TEPMHUH «3KOJIOTHUYECKAs
HUIIa»?

9. Uem OTIMYAIOTCS TMOHSITHS «IKOJOTUYECKASI HUIIIA» U «MECTOOOUTaHHUE» ?

10. Kto chopmynupoBan 3akoH KOHKypeHTHoro wuckmoueHusi? KakoBa ero
dbopmynupoBka?

11. Yto Takoe sKoJornyecKas quBepcuduxaius’?

12. TlpuBeauTe pa3HOBUIHOCTH DKOJIOTMUECKUX HUIIL.

13. Kakue opranu3Mbl Ha3bIBAIOTCS MPOAYIIEHTaMU?

14. Kakue opranu3Mbl Ha3bIBalOTCS KOHCYMEHTaMU?

15. Kakue opranu3Mbl Ha3bIBAIOTCS PEAYIIEHTAMU?

16. Yto takoe gorocuntes? [IpuBenure ypaBHeHue peakiuu porocunTesa. Kto us
YKUBBIX OPTaHU3MOB CIIOCOOEH K (DOTOCHHTE3Y?

17. Kakue opranu3mbl Ha3bIBalOTCs rereporpodamu?

18. Kakue opranu3Mbl Ha3bIBAIOTCS aBTOTpOdamMu?

19. Yto Takoe nuieBas 1eib? Kakue BUIbI MAIMIEBHIX METICH CYIICCTBYIOT?

20. Yto Takoe TpopUIECKHil ypOBEHb?

21. Yto Takoe muIeBas CeTh?

22. Yto Ha3bIBaeTCsA TPOPUIECKON CTPYKTYpOH cooOIecTBa?

23. Yo Takoe 3Koyiornueckue nupamMuibi? OxapakTepusynTe ux BUbL.

24. Yo Takoe ’xocucTema?

25. I3 kakuX KOMIIOHEHTOB COCTOSIT YKOCUCTEMBI?

26. Yto Ha3bIBaeTCsA TUHAMUKON SKOCHUCTEMBI?

27. Yto Takoe romeocras?

28. Uto Takoe »JKOJIOTMYECKasi CYKIECCHUs W TPUYUHBI €€ BO3HUKHOBEHHS?
OxapakTepu3yiTe BUIbI CyKIECCUH.

29.Yto Takoe TPOAYKTUBHOCTH d3KocHcTeM?  OxapakTepusyHTe  BHUIBI
MIPOTYKTUBHOCTH.

O~NO Ok oW

I1oBBIIIEHHBIN YPOBEHb
1. CoctaBuTh 0JI0K-CXEMY NMUILEBBIX LTIl 1 MUILEBHIX ceTeil. [IpuBecTH npumepsl.
2. CocTaBUTh MPE3EHTALNIO HA TEMY «DKOJIOTUYECKU MUPAMUIBD.

Cnucok Jureparypbl, peKOMEHAyeMblil K UCIIOJIb30BAHUIO 110 JAHHOH TeMe
OcHoBHasi iMTEpaTypa:

1. KopoOkun, B. W. Dxonorus : [yueonuk] mist By3oB / B. . Kopo6kun, JI. B. Ilepenenbckuii. -
13-e uzn. - PoctoB H//] : ®enukc, 2004. - 602 c. - (Bricmee odbpazoBanue). - bubmuorp.: c. 602.
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2. Opnos [1.C. Dxonorust 1 oxpaHa 0uochepsl Mpu XMMUIECKOM 3arpsi3HCHUH: Y 4eOHOoe
nocobue st By3oB/ JI.K.Canoaukoa,1.H.JIo3aHoBcKas. - 2-¢, nepepald. u gor. - M.:Beici.
mkoja,2002. - 334 c.: un. - 320-322

JlomoJIHUTEIbHAS JIUTEPaTypa:

1 CrenanoBckux, A. C. O6mas sxosnorus : yaeOnuk ais By3oB / A. C. CrenaHoBckux. — M. :
IOHUTU-TAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bpatuukosa, U. I'. DU3nK0o-XUMUYECKHE OCHOBBI MH)KEHEPHOH IKOJIOTHH :y4yeOHOoe mocoowue /
. T'. bparunkoBa. — M. : Poccuiickuii yHUBepCcUTET OpYy»KObI HapoaoB, 2011. — 124 ¢c. —
ISBN 978-5-209-03579-4.

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHoe OKHO JOCTyIa K 00pa30BaTeIbHBIM peCypcam
2 http://biblioclub.ru/ — DBC «YHuBepcuterckast OMOINOTEKA OHIIANH.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOHAINN JIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefeHui u opranuzanuii CKOO

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

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

OLCHKU COCTOAHUA SKOCUCTEM U 3KOJIOTMYCCKOI0O HOPMUPOBAHUA

IIpakTuyeckoe 3anatue 3. buochepa. Atmocdepa, ruapocdepa u Jurochepa kak
cocTaBHasi YacThb Onocepsl.

Heanb 3ansiTus: PaccMoTpeTs 3BoMIONNIO Onochepsl, ée COCTaBHBIC YacTH U CBOIMCTBA.
O6ocTpeHHe SKOJIOTMYECKUX OTHOIIEHWH TpUpoabl M OO0INecTBa, OCO3HaHHE

HEO0OXOUMOCTH UX TaPMOHU3ALMHU B JOJTOCPOYHON MEPCIIEKTUBE HOCAT HE TOJIBKO IJ100aIbHBIN
XapakTep, HO U MPOSBISIOTCS B JIOKAJIbHBIX IKOCOIMOCHCTEMAX, UMEHHO IOATOMY JIaHHAas TeMa
aKTyaJbHa.

Teoperuyeckasi 4acThb

buocgpepa — »>10 o00O0MOUKA 3emiM, COCTaB, CTPYKTypa U DSHEpPreTuka KOTOpOid
OTIPEEIISAIOTCS COBOKYITHOM 1€ATEIbHOCTBIO dKUBBIX OPIaHU3MOB.

Cytb yuenus Bepnanckoro: 6uochepa — 3T0 KadeCTBEHHO CBOeoOpa3Hasi 00071049ka 3emiy,
pa3BUTHE KOTOPOW B 3HAUUTEIHHOW MEpEe ONpeAeNsieTcsl NeATeIbHOCThIO KUBBIX OPTaHU3MOB.
buocdepa mpencrasnser co0oil pe3ynbTaT B3aMMOACUCTBUS JKUBOW M HEXHMBOH NPHPOJIBL.
OneMeHTbl HEeXHMBOW MPHUPOJABI CBS3aHBI BOEIMHO C IOMOIIBIO JKUBBIX OpraHu3MoB. Ilo
BepHnaackoMy, KHMBOE BEIIECTBO — ATO COBOKYIHOCTH CYIECTBOBABUIMX WJIM CYIECTBYIOIIMX
KUBBIX OPTaHU3MOB, SIBJISIONIMXCS MOIIHBIM TeojoruueckuM ¢akropom. OHO TpaHchopMupyer
sHepruto ConHia 1 o0ecrneynBaeT KpyroBopor.

BemectBennsiii coctaB Ouochepsl Takke pazHoobOpazen. B.M. Bepnanckuii BrirogaeT
CeMb TIYOOKO OTJIMYHBIX M B TO JK€ BpeMs T€OJOTMYECKH CBs3aHHbIX dYacteil: 1. YKuBoe
BemectBo; 2. KocHoe BemecTtBo; 3. buorenmHoe BemecTBo; 4. brnokocHoe Bemiectso; 5.
PagunoakTuBHBIE BemiecTBa, 6. BelecTBo paccessHHBIX aTOMOB (XMMHYECKHE DJIEMEHTHI); 7.
BermiecTBo KOCMUYECKOTO MTPOUCXOKACHHUS.

CornacHo COBpeMEHHBIM IPEACTABICHUS O CTPYKTYpe Onocdepsl, OCHOBAHHBIM Ha HIESX
B.M. Bepnaackoro, Oumocdepy Kak MeCTO OOWTaHUS OPraHW3MOB BMECTE€ C CaMHUMHU
OpraHW3MaMHU MOXXHO pa3[eUTh Ha TPU COCTAaBHBIC YaCTH: Ta30BYI0 — aTMocdepa; BOJHYIO —
ruapocdepa; 3) kameHHyI0 — JuTocdepa.
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Tepmun «HOOC]Epa» (0T rped. noos — yM, pa3yM; sphaira — 11ap), BIepBblC BBEICH B
1927 r. Dnyapaom Jlepya. Ilon «HOOChEpO» OH MOHWUMAT COBPEMEHHYIO CTaIUIO0 Pa3BUTHUS
Oomochepsl, BKIIIOYAIONTYI0 OOIIECTBO C MHAYCTPUEH, XO3SHMCTBEHHOUN NEATEIbHOCTHIO, SI3BIKOM,
pEeIUTUeH.

Bepuaackuit cpopmynupoBain 3aK0H HOOC(EPHI:

bruocdepa HenzoOexHO ipeBpaTuTcs B Hoocepy, T.€. B chepy, rae pazyM deloBeka OyeT
UTPaTh JOMUHUPYIONIYIO POJIb B PA3BUTUH CHCTEMBI YEIIOBEK—TIPHPO/IA.

Bonpocsl u 3ananus
ba30BbIil ypOBEHB
Hatite onpenencHue o6uochepnl. Kakona ee ctpykrypa?
KTo BniepBbIC BBEI B HAYKY TEPMUH «OHOChepar?
OxapakTepu3ynTe OCHOBHBIC 3Talbl pa3BUTHS OHOChEPHI.
KaxkoBbl BakHeimme actiekTsl yueHus B. 1. Bepnajuckoro o 6uochepe?
Kakyto ctpykrypy umeet ouochepa?
I'mapocdepa kak coctaBHas yacth Onocdepsl. Ee cBoiicTBa.
ATtmocdepa kak coctaBHas 4acTh Onocdepnl. Ee cBoiicTBa.

JIutocdepa kak coctaBHas yacth Ouochepsl. Ee cBoiicTaa.
Yto Takoe HoOcdepa U TT0YeMy BO3HHKIIO ATO MOHATHE?

10 ChopmynupyiiTe 3aK0OH HE3aMEHUMOCTH Ouochepsl.

11. Chopmynupyiite 3akoH Hoochepsl 1o BepHaackomy.

©WooNoOa~OdDE

[ToBbIIIEHHBIN YPOBEHb

1. Temy «3OBomorus Ouocheps» NpeCTaBUTh B BUJIE MPE3EHTALINH.
2. Temy «CoctaB U CTpyKTypa 6rochepsl» NpeACTaBUTh B BUJIE IPE3EHTALIUU.

Cnucok JuTepaTyphl, peKOMeH/1yeMblii K HCIO0JIb30BAHUIO N0 TaHHOI Teme
OcHoBHas iuTEpaTypa:
1. KopoOkun, B. U. Dxonorus : [yueonuk] mist By3oB / B. . Kopo6kun, JI. B. [lepenenbckuii. -
13-e u3n. - PocroB v//] : ®enukc, 2004. - 602 c. - (Beicuiee oOpazoBanue). - budauorp.: c. 602.
2. Opios /I.C. Dxomnorus u oxpaHa 6uochepbl IpH XUMHUUYECKOM 3arpsi3HeHUH: Y yeOHoe

noco6ue st By308/ JI.LK.CanoBuukosa,1.H.Jlo3anoBckas. - 2-e, nepepad. u gon. - M.:Beicm.
mikona,2002. - 334 c.: un. - 320-322
Jlonmo/IHMTeIbHAS JIUTepaTypa:

1 CrenanoBckux, A. C. O0mas sxonorus : yueOHuk /i By3oB / A. C. CrenaHoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatuukosa, 1. I'. ®u3nko-xuMu4ecKre OCHOBBI HHKEHEPHOH IKOJIOTHH y4yeOHOe ocobue /
W. I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT npyx061 Hapomos, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNHTepHET-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 5BC «YHuBepcuterckast OHOINOTEKA OHIIANHY.
3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaJIOT aCCOIMAIIMH dIICKTPOHHBIX OMOIMOTEK
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y4eOHbIX 3aBenieHuid u opranuzamnuii CKOO
4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKe

6 http://ecograde.bio.msu.ru — Mapopmanronnas cucrtema «DyHIaMeHTaIbHbIC TIPOOIEMBI

OLCHKU COCTOAHUA SKOCUCTEM U 3KOJIOTHYCCKOI0O HOPMUPOBAHUA»

IIpakTnueckoe 3ansaTue 4. buocdepa. Kpyrosopor Bemects B 6uochepe
Heas 3ansaTusa: PaccmoTpeTs 3BOMONNIO0 OHOC(EPHI, €€ COCTaBHBIC YACTH U CBOWCTBA.

OOocTpeHre 9JKOJIOTMYECKMX OTHOLICHWH MNpuUpoabl M OOIIECTBa, OCO3HAHUE
H€O6XOI[I/IMOCTI/I HUX TapMOHU3allU B I[OHFOCquHOfl MEPCICKTUBC HOCAT HC TOJIBKO I‘HOGaJIBHBII\/JI
XapaKTEp, HO U MPOABJIAIOTCA B JIOKAJIbHBIX 3KOCOIIMOCHUCTCMAX, HMMCHHO IIOOTOMY AaHHAs TCMa
aKTyaJIbHa.

Teopernueckasi 4acTb

Kpyzoeopom eewyecmsé — MHOTOKpaTHOE ydacTHE BEIECTB B MpoIeccax, MPOTEKAIOUINX B
aTMocdepe, nturocdepe u ruapocdepe, B TOM YUCIE B TEX CIOSIX, KOTOPBIE BXOIAT B buochepy
TUTAHETHI, IPU HETIPEPHIBHOM MTOTOKE SHEPTHUU.

ConnHeuyHas sHeprusi oOecrneyuBaeT Ha 3emile JBa KpPYroBOpOTa BELIECTB: OOJIBIION
(reosoruvYecKUid MM A0MOTHYECKUH) W Majbli  (OMOTCOXMMHUYECKUN, OHOTHYECKHH,
OMOJIOTHYECKHIN).

Bonbioil KpyroBopoT BEIIECTB — MOCTOSIHHO MOBTOPSIOIIMICS IMPOLIECC COBMECTHOTO,
B3alMOCBS3aHHOI'O IIpEBpallleHusi U [EepeMEIleHUs BellecTB B mpupoae. B ocHoBe
Te0JIOTMYECKOr0 KPyroBOpOTa JIEKHUT MPOLECC MepeHoca BEIECTB, B OCHOBHOM MHHEpPaJIbHbBIX
COEIMHEHUH, U3 OJHOrO MECTO B JIpyroe, B Mmaciuradax IutaHersl. Hambosee oTueT/MBO 3TOT
KPYTrOBOPOT MPOSBISAETCS B HUPKYJSAIUU BO3AYIIHBIX MacC U BOJBI, TaKke OH OOecleynBaeT
NEPEeHOC MUHEpPAJIbHBIX COEIMHEHUH B MacwTadbe Bceil Ouocepsl. CUMBOIOM OO0IBIIOTO
KpyroBOpOTa BEIIECTB SBISAETCS CHOHpanb, a HE Kpyr. OTO O3HAYaeT, YTO HOBBIM ITUKI
KpPYroBOpOTa HE TIOBTOPSIET B TOYHOCTH CTapblif, a BHOCUT YTO-TO HOBOE, YTO CO BpPEMEHEM
MPUBOJUT K BEChbMa 3HAUUTEIHLHBIM U3MEHEHUSIM.

bBuonoeuueckuii kpyeosopom eewgecmeé — 3TO KPYrOBOPOT, MPEICTABISIONIMN COO0O0M
€IMHCTBO MPOIIECCOB AKKYMYISIMU ASJIEMEHTOB B JKMBBIX OpraHM3Max M MHUHEpaIu3aliui B
pe3ynbTare paslioKEeHUs OTMEPIIMX OpraHu3MoB. buonormdyeckue LIHMKIBI OOYCIOBICHBI
JKUZHENEATENIbHOCThI0 ~ OPTaHW3MOB: WX  [UTAaHUEM, [HUIIEBBIMA  CBS3SIMH, POCTOM,
Pa3MHOXEHHEM, [IBUKEHUEM, CMEpPThIO, pa3JIOKEHUEM, MuHepanuszauuend. Ha maHHBII
KPYrOBOPOT pacxoayercs oueHb Mayoe KoiudecTBO sHepruu CosHna (MEHbIIEe OIHOTO
nporerTa). OH COCTOUT M3 KPYroBOPOTOB yIiiepojaa, Kuciaopoaa, ¢ocdopa, a3oTa, cepsl U Ap.
Takum 00pa3oMm, BCe XHMMHUYECKHUE ODIIEMEHTHI YYaCTBYIOT Kak B OOJBIIOM, TaK U MalloM
KpYTroBOpOTE BEILECTB, NIEPEMEIIAsCh U3 aOMOTHYECKON Cpe/ibl B )KMBBIE OpPraHU3Mbl U 00paTHO,
00pa3yst TeM caMbIM OMOT€OXMMHUYECKHE UK.

Bonpocsl u 3aganus:

ba30BbIii ypOBEHB

1. Yto Takoe KpyroBOpOT BEIIECTB?

2. UYem oTnnyaeTcst 60JIBIION U MaJblil KPYTOBOPOTHI BEIIECTB?

3. Oxapakrepu3zyiite 00JbIION (r€0JIOrMUEeCKUl UM aOUOTUYECKUN) KPYTOBOPOT
BEILIECTB — BOJIBI, yriepoaa, pocdopa.

4. Oxapakrepusyire MaJIbIi (OMOTCOXUMUYECKUA, OMOTHYECKUH,
OMOJOTUYECKHIA) KpYTOBOPOT BEIIECTB — yriepoa, a3ota, hpochopa, cepsl.
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5. Kak Biausier yenoBek Ha OMOTEOXUMUIECKUN KPyTOBOPOT?

Cnucok JiuTeparypbl, peKOMeHAyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHas iMTEpaTypa:

1. KopoOkun, B. . Dxonorwus : [yuebnuk] nns By3os / B. U. Kopobxun, JI. B. Ilepenensckuii. -
13-e m3x. - PoctoB H/]] : ®ennkce, 2004. - 602 c. - (Bricuiee oopazoBanue). - bubnuorp.: c. 602.
2. Opinos [1.C. Dxosnorust 1 oxpaHa ouochepsl Mpyu XUMUIECKOM 3arpsi3HCHUH: Y 4eOHOoe

nocobue st By3oB/ JI.LK.Camosuukora,l.H.JIozaHoBcKkas. - 2-¢, mepepad. u gor. - M.:Beici.
mkona,2002. - 334 c.: un. - 320-322
JlonmoTHUTEeIbHAS JIATEpaTypa:

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

2 bpatuukosa, 1. I'. ®u3nko-xuMu4ecKkre OCHOBbI HHKEHEPHOH IKOJIOTUH ydyeOHoe rocobue /
W. I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT apyx0b1 HapooB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — DBC «YHuBepcuterckas OMOINOTEKA OHIIANHY.

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

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

6 http://ecograde.bio.msu.ru — Mudopmarmonnas cuctema «DyHIaMeHTaIbHbBIE TPOOIEMBI
OLICHKH COCTOSTHHSI 9KOCHUCTEM U IKOJIOTUIECKOTO HOPMHUPOBAHUSI»

Tema 2. OCHOBBI NPUKJIAAHON IKOJIOTHH
IIpakTu4yeckoe 3ansATHE 5. AHTpONOreHHoe 3arpsizHenne onocepsnl. [lonsitue u
Kjaccuukanus 3arpsisHeHUi okpyxkaroulei cpeasl. O01as xapakTepucTUKA
HCTOYHHMKOB 3arPsI3HEHUS
Heab 3anaTHsA: PaccMOTpeTh BO3MOXKHBIE BUJIbI 3arpsi3HEHU M HUX BO3JACHCTBHE Ha
JKUBOU OPraHU3M.

Herpagauuss Ouocdepsl  ABISETCS OJAHUM M3  OTPHULATENBHBIX  IOCIEACTBUM
XO35CTBEHHON  JAESATENBHOCTH  4YeloBeKa. [IpOMBIIUIEHHOE U CENbCKOXO3SIICTBEHHOE
IIPOU3BOJICTBA OOYCIIOBIMBAIOT MHTEHCUBHOE aHTPOIOIEHHOE 3arpsi3HEHHE MPUPOIHON Cpe[bl,
KOTOpPO€ OTpakaeTcsi Ha COCTOSHUU MOMYJISIUN paCTeHUH U )KUBOTHBIX, @ TAK)KE€ Ha COCTOSTHUU
3JI0pOBBs 0. MHOTHE BelecTBa, 3arpsA3HSIONINE OKPYXKAIOILIYI0 Cpey, 00J1a1al0T 0COOBIMU
dopMamMu  moOpaxamoIllero - JEHCTBUS -  TEpPaTOreHHbIM,  HMMMYHOJIEIIPECCHUBHBIM,
AMOPUOTOKCUYECKUM, KaHIIEPOTEHHBIM U MyTareHHbIM. B CBSI3U ¢ 3TUM OJHOI U3 LIEHTPAIBHBIX
npoOjeM SKOJOTMH  SBJSIETCS OLGHKa M PEryJupoBaHHE YpOBHEM pa3iMyHBIX BHUJIOB
3arps3HEHUH Ha OKpYKaloIlyto cpesibl. VIMEHHO Mo3TOMY TeMa BeCbMa aKTyaJbHA.

Teopernueckasi 4acTb
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3aepsaznenue — MPUBHECEHHE B KAKYIO-JINOO SKOCUCTEMY, HE CBOMCTBEHHBIX €H JKUBBIX MIIH
HE)KUBBIX KOMIIOHEHTOB, (DU3MYECKMX WM CTPYKTYpHBIX M3MEHEHUH, HapylIalolMUX WIN
IPEPHIBAIOMIMX TPOIECChl KPYyroBOopoTa M OOMEHa BEUIECTB, MPHUBOISIIIUME K CHH)KEHHUIO
IIPOAYKTUBHOCTH WX PA3PYILICHHUIO 0 KOJIOTMYECKON CUCTEMBI.

1o IpOMCXO0XKIEHUIO BBIIEIAIOT:

— €CTECTBEHHOE 3arpsA3HEHUE, BO3HUKIIEE B pE3yJbTaTe IPUPOAHBIX
IIPOLIECCOB (JIECHBIX MOKAPOB, U3BEPKEHUS BYJIKAHOB, BHIBETPUBAHMS U 1Ip.), O€3
BIIMSIHUS YEJIOBEKA,

— AHTPOIIOIEHHOE 3arpsA3HEHUe, SBIIAIOLIEECS PE3yJIbTATOM JESATEIbHOCTU

YCJIOBCKa, HHOT'Aa 110 MaciIrabam BOSHGﬁCTBHH IMPEBOCXOAAIICC CCTCCTBCHHOC.

[To mMacmTabamM U PacIpPOCTPAHCHHUIO 3arps3HEHUE MOXKET OBITh JIOKATBHBIM (MECTHBIM),
PErHOHAIBHBIM U III00AIBHBIM.

I1o Bunam 3arpsi3HEHUN BBIJCIIAIOT:

— WHTPEIUCHTHOE (XUMHYECKOE);

— mapamerpuueckoe (pusudeckoe);

— OumoreHeTnuyeckoe (OMOJOTHYECKOE) 3arpsI3HCHHCE,

— CTalMaJbHO-JECTPYKIIMOHHOE 3arpsi3HEHHe, MpeicTaBisomee co0oil H3MEeHeHue
nanaAmadToOB U SKOCUCTEM B MPOLIECCE MPUPOOTIOIH30BAHUS.

1. Xumuueckoe (unepeouenmnoe) 3acpsizneHue — TPUBHECEHHE B OKPYXKAIOUIYIO CpPELy
BEIIIECTB, HECBOMCTBEHHBIX € M0 CBOEMY XHUMHUYECKOMY COCTaBY WJIM MPHUCYTCTBYIOIIUX B HEH B
OYCHBb OOJIBIINUX KOJIUICCTBAX.

2. Qusuyeckoe (napamempuueckoe) 3acps3HeHue — HW3MEHEHHE E€CTECTBEHHOTO
¢uszndeckoro coctosHus cpeabl. OHO BKIIOYACT: TEIUIOBOE (TEpMalbHOE); IIIYMOBOE
(BHOpAaIIMOHHOE); CBETOBOE; PAAMOAKTUBHOE, JIEKTPOMATrHUTHOE.

2. Buonocuueckoe 3acpsizHenue — 5TO TIPUBHECEHHE B JKOCHCTEMBI HE CBOWCTBEHHBIX
(4y’)kOpIX) WM OKMBOTHBIX  (300T€HHOE  3arpsi3HEHue), pacreHuil  (utoreHHoe) W
MUKpPOOPTraHU3MOB (MOKPOOOT€HHOE).

1. Ucmounuxu 3aepssznenusi ammocgepboi.

3aepsznenue ammocgeprozo 030yxa — 3TO N3MEHEHHE €TI0 COCTaBa U CBOMCTB, KOTOPOE
OKa3bIBaeT HeOIarompusTHOE BO3/CICTBHE Ha 370POBbE UEIOBEKA, JKUBOTHBIX, PACTEHUN U
HKOCHCTEM B IEJIOM.

VcTounuku 3arpsi3HEHUS BO3/1yXa UMEIOT CIEAYIONIYIO KIaCCH(PUKAIUIO:

1. ITo Ha3HaueHwuro:

— TEXHOJIOTUYECKHE — COJIEpKAlllMe XBOCTOBBIEC T'a3bl MOCIE YJIaBIMBaHUS
Ha PEKyNepalMOHHbIX, a0COPOLMOHHBIX, aACOPOLMOHHBIX U JPYTMX YCTaHOBKAX, a
TaK)K€ MPOJYBOYHBIE Ta3bl U3 amnmnaparoB, YCTPOWCTB M YCTAHOBOK (ISl 3THX
BBIOPOCOB XapaKTEPHbl BBICOKHE KOHIIEHTPALIMM BPEAHBIX BEIIECTB M Majble
00BEMBI YAAISIEMOT0 BO3/IyXa);

— BEHTWISILMOHHBIE BBIOPOCHI — MPEJCTABISIOT COOOM MECTHBIE OTCOCHI OT
00opya0BaHUS U OOIIICOOMEHHYIO BBITSIKKY.

2. Ilo MecTy pacronoKeHus:

— HE3aTEHEHHbIE WM  BBICOKME  —  HaxoJsdUIMecs B 30HE
HeZ1e(hOPMHUPOBAHHOTO BETPOBOTO MOTOKA (BBICOKHE TPYObl, TOUEUHBIE HCTOYHUKH,
yAAISAIOIIME 3arpsi3HEHHs] Ha BBICOTY, MPEBBIMAIONIYI0 B 2,5 pa3za BBICOTY
MPOU3BOICTBEHHOTO 37aHUs);

— 3aTEHEHHbIE WM HU3KHUE — PACIOJI0KEHHBIE HA BBICOTE B 2,5 pa3a MEHbIIIE
BBICOTBI IPONU3BOJICTBEHHOTO 3aHMUS;
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— Ha3eMHBIE — HaxONAIIMecs BOJM3U 3EMHOW TOBEPXHOCTH (OTKPHITO
PacCIoNIOKEHHOE TEXHOJIOTUIECKOE 000pyIOBaHUE, KOOI, TPOU3BOICTBEHHBIC
KaHaJIM3allii, MPOJIUThIE TOKCHUYHBIC BEIIECTBA, OTKPHITO XPAHSIIMECS OTXObI
MIPOM3BOJICTBA).

3. Ilo reomerpuyeckoit popme:

— TOYCYHBIC (IIaXTHI, TPYObI, KPHIIIHBIC BEHTHIISTOPBI);

— NvHEWHbIe  (OTKPBITBIE  OKHA, adpalmoHHble  (oHapu,  OIU3KO
pa3MeIICHHBIC BBITSHKHBIC MTAXThI U (DaKeIIbl).

4. Tlo pexxumy pabOTHI:

— HETIPEPBIBHOTO JICHCTBUS;

— TIEPUOJUYECKOrO ICHUCTBUSA;

— MTHOBEHHBIC — BBIOPOCHI, TIPU KOTOPBIX 3arpsi3HEHUE PACIIPOCTPAHICTCS
3a JIOJM CEKYHbI MOPOM Ha 3HAYUTEIHHYIO BBICOTY (IIPOUCXOMAST MPU B3PHIBHBIX
paboTax u aBapUITHBIX CUTYaIHIX).

— 3aJIMOBbBIE — BHIOPOCHI, TPU KOTOPBIX 32 KOPOTKHUI MPOMEKYTOK BPEMEHHU
B BO3JyX MOCTyHaeT OOJIbIIOE KOJUYECTBO BPEIHBIX BEIIECTB (BO3MOXXHBI MpPHU
aBapusIX U CXKUTAHUH OBICTPOTOPSAIINX OTXOAOB IMPOM3BOJICTBA HA CICITUATBHBIX
TIOMIAKAX TS UX YHHUUTOKCHHS ).

5. [1o nanbHOCTH pacpOCTpaHEHHUS:

— BHYTPHILIONIAIOTHBIE — MIPOUCXOJIAT, Koraa 3arps3HCHMS,
BBIOpachbIBaeMble B BO3AYIIHBIM OacceiiH, 00pa3yloT BBICOKME KOHIIEHTpAIlUU
TOJIbKO HA TEPPUTOPUH MPOMBIIUICHHON TIUIOMIAJIKK, a 3arps3HEHUN B IKHIIBIX
palioHax HE MPOUCXOIUT (sl JAHHBIX BHIOPOCOB MPEAYCMATPUBAIOT CaHUTAPHO-
3aIUTHYIO 30HY OOJBIINX Pa3MEPOB);

— BHEIUIOMIAJ0YHbIE — TPOUCXOMAT, KOTJa 3arpsA3HEHHUs MOTECHIUAIBHO
CIIOCOOHBI CO3/1aBaTh BBICOKHE KOHIICHTpPAIMM HA TEPPUTOPHUH KUJIOTO pakioHa

(mopsinka IT/IK niis Bo3ayxa HacEJIEHHBIX TYHKTOB).

2. Ucmounuku 3aepsasnenus 2uopocghepbi.

3acpsaznenue 600oemos — 3TO CHIDKEHME X (QyHKIUI B Omochepe U 3KOJIOrMYECKOro
3HAYCHUS B PE3YNIbTATE MOCTYIJICHNUS B HUX BPEIHBIX BEIICCTB.

Cmounvie 600bl — 3TO BOJbI, OTBOAMMBIE IIOCJI€ HCIHOJb30BaHUA B OBITOBOM H
MIPOM3BOJICTBEHHOH JIESTETLHOCTH YEIIOBEKA.

PaccmoTpum Oosee moapoOHO UCTOUHUKH 3arpsi3HEHHsI BOJAHOTO OacceiiHa.
1. ATMocdepHbIe BOIbI
2. I'opojckue CTOUHBIE BOJIBI
3. CenbCKOXO03IHCTBEHHBIE BOIEI
4. ITpoMBIIIIIEHHBIE CTOYHBIE BOJIbI

3. Ucmounuku 3aepaznenus aumocgepeol.

VicTouHnKaMu 3arpsi3HEHHs! TUTOC(EPHI SBISIOTCS:

1. berTOBBIE NpeANpPUATHS U AOMA. 3/1eCh B KAUECTBE 3arps3HUTENEH BbICTyNaeT ObITOBOM
MYCOp, MYCOp Mara3uHoB, OOJIbHUIL, IPEIMETHI JOMAIIIHET0 00MX0/1a;

2. CenbCckoe X035MCTBO. B kauecTBe 3arps3HUTENEN BBICTYNAOT SJOXUMUKATHI, OTXO/bI
KMBOTHOBOJICTBA M CEJIbCKOXO3IUCTBEHHOM MPOIYKIIUY;

3. Tennosuepreruka. Kpome oOpazoBanusi 0OJBIIOrO KOJIMYECTBA NUTaMa U 30JbI, TIPH
C)KUTAaHUU KaMEHHOTO YTJISl BBLAEISIIOTCS B aTMoc(epy caxka, HeCrOpeBILIME YaCTHIIbI, OKCHUIIbI
Cepbl, KOTOPbIE MOCTENIEHHO OCAKAAIOTCS HAa TOBEPXHOCTH MTOYBBI;
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4. Tpaucnopt. Ilpu pabore nBuratenss BHYTPEHHErO CropaHusi 0Opa3yOTCS OKCHIBI
a30Ta, CBUHEII, YIJIEBOJIOPOJIbI U JAPYTUe BEIIECTBA, KOTOPHIE OCENAIOT Ha MOBEPXHOCTh ITOYBHI
WIH TIOTJIOIIAIOTCS PACTEHUSIMU. A TIOCIIe PacTeHHIA, B Pe3yiIbTaTe KPYroBOpOTa, MO MUIIEBON
ETTH 3arPs3HSIONINE BEIIECTBA MONAIAI0T B IIOYBY;

5. [IpoMbIIIeHHBIC TIPEANPUATHS. 3arPSI3HEHHS TIOYBBI IPOUCXOTUT B OOJBIICH CTEIICHU
OT TPEINPUATHH METATYpruu (COJMM IBETHBIX W TSDKEJIBIX METAJIOB), MAITMHOCTPOCHUS
(UMaHU[BI, COCAMHECHHSI MBINIbsIKA, OCPUILINS), MPOU3BOACTBO IiactMacc (O6eHszon, (eHon),
[EJUTIOJI03HO-0yMayKHON MTPOMBIIUICHHOCTH ((DEHOJIBI, METaHOJI, CKUITUIAP).

Bonpocsel u 3aganus:

ba30BbIil ypOBEHB

1. Yto Takoe aHTPONOTreHHOE BO3/AeHcTBUE?

2. IlpuBeaute kmaccupuUKalniO aHTPOIOTEHHOTO BO3/ICHCTBUSI.

3. Uro Takoe 3arpsi3HeHue?

4. TlpuBegute KiacCU(PHUKALUIO 3arps3HEeHUN. OxapaKTepu3yuTe KaKIblid BHJ
3arpsI3HEHUN.

5. OxapakTepu3yiTe UICTOYHUKH 3arps3HEHUS] aTMOC(EPBHI.

6. OxapakTepu3yiTe NCTOUHUKHU 3arpsI3HEHUS TUAPOCHEPHI.

7. OxapakTepu3yiTe UICTOYHUKH 3arps3HEHUS JIUTOCHEPHI.

[ToBbILIIEHHBIN YPOBEHD
1. CoctaBuTh OJI0K-CXEMY, OTPAKAIOIIYIO KIacCU(DUKAIIIO 3arPA3HEHUN.

CHnucok 1uTepaTypsbl, peKOMeH/1yeMblil K HCI0JIb30BAHHUIO 110 JaHHOI Teme
OcHoBHasi iMTEpaTypa:

1. KopoOkun, B. . Dxonorus : [yuebnuk] nis By3oB / B. M. Kopobkun, JI. B. [lepenensckuid. -
13-e uzn. - PoctoB H/]] : ®enukc, 2004. - 602 c. - (Bricmee odpazoBanue). - budmwmorp.: c. 602.
2. Opios JI.C. Dxomnorust u oxpaHa 6uochepsl Mpu XUMHYECKOM 3arpsi3HEHUH: Y 4e0HOoe

nocooue st By3oB/ JI.LK.CanoaukoBa,l1.H.JIo3aHoBCKas. - 2-¢, mepepad. u jorr. - M.:Beici.
mkoj1a,2002. - 334 c.: un. - 320-322
JlonoTHUTeIbLHAS JTUTEpaTypa:

1 CrenanoBckux, A. C. O0mas sxosnorus : yueOHuk s By3oB / A. C. CrenanoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatunkosa, 1. I'. ®U3uK0-XUMUYECKHE OCHOBBI MH)KEHEPHOH IKOJIOTHH :y4eOHOe Tocodue /
W. I'. bparunkoBa. — M. : Poccuiickuii yHuBepcuteT apyx0b1 HapoioB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypcesr:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcurerckas OHOINOTEKA OHIIANH.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajIor acCOIUAINU dJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHunil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbiTOe 00pa3oBaHue

6 http://ecograde.bio.msu.ru — Mudopmarmonnas cucrema «DyHIaMeHTaIbHbBIE TPOOIEMBI
OIICHKH COCTOSTHHS 9KOCHCTEM U SKOJIOTHUECKOTO HOPMHUPOBAHHUS»

55



https://openedu.ru/
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IIpakTHyeckoe 3aHATHE 6. AHTPONOreHHOE 3arpsi3HeHne onochepbl. OCHOBHBIE
HCTOYHUKHU 3arpsizHeHns 6nocepsol. ['100a1bHbIE TPOOIEMBI IKOJIOTHH

Hean 3anaTus: PaccMOTpETh OCHOBHBIE UCTOYHUKH 3arps3HEHUN U UX BO3JICHCTBHE HA
JKUBOM OpraHw3M, OCHOBHBIC TJIOOANBHBIC JKOJOTUYECKUE MPOOIEMBI U MEPONPUATHS TIO
BO3MOKHOMY CHM>KEHMIO 3arpsI3HEHUI PUPOJIBI.

Herpananus Ouocdepbl  SABIASETCS OJHUM U3  OTPHUIATEIBHBIX  MOCIEACTBUN
XO3AUCTBEHHOW  JI€ATEIbHOCTU  4YelioBeKa. IIpoMbIIUIEHHOE W CeIbCKOXO035AHCTBEHHOE
MIPOU3BOJICTBA OOYCIIOBIMBAIOT MHTEHCUBHOE aHTPOIOICHHOE 3arpsi3HEHUE MPUPOIAHON Cpebl,
KOTOPOE€ OTPAXKAECTCSI HA COCTOSIHUU MOIMYJISIIIUN paCTEHUM U )KUBOTHBIX, a TAK)KE€ HA COCTOSTHUU
3JI0pPOBbS JIF0JIei. MHOTHE BEIEeCTBA, 3arPS3HSIONINE OKPYKAIOIIYIO CPELy, 00JIaal0T 0COOBIMU
dbopmamu MOPAXKAIOILIETO JIeUCTBUS - TEpPaTOTCHHBIM, MMMYHO/ICTIPECCUBHBIM,
AMOPHOTOKCUYECKUM, KAHIIEPOT€HHBIM U MyTareHHbIM. B CBSI3M ¢ 3TUM OJIHOM U3 LIEHTPATBbHBIX
npo0JieM SKOJOTUHM SBISETCS OICHKA W PEryJIUpOBaHHE YpPOBHEH pPAa3IMYHBIX BUJIOB
3arpsi3HEHUI Ha OKPYKaroLyto cpelibl. MIMEeHHO mo3TOMy TeMa BecbMa aKTyaJIbHA.

Teopernueckasi 4acThb

PaccmoTpu 6osee moapoOHO KaxIblii MCTOYHUK 3arPsS3HEHUS] OKPYKAFOIIEH CPEJIbl.

1. T'opHOI00BIBaIOIIAS IPOMBINLIEHHOCTH. [IpakTHUecKky Bce MUHEpalIbHbBIE PECYPCHI
OTHOCSITCS. K HEBO300HOBUMBIM U COBPEMEHHOM MPOMBIIUIEHHOCTbIO HCIOJIb3YIOTCSI HE
MOJIHOCTHIO. B OONBIIMHCTBE CTpaH OCTAaeTCsl B HelpaxX WM BbIOpackiBaeTcs B oTBaiibl 12-15%
Pyl YEpHBIX M IBETHBIX METAUIOB. Tak Ha3bIBacMble IIJIAHOBHIE MOTEPU KAMEHHOI'O YIJIS
coctaBistoT 45%, negtu — 56%. [Ipu pazpaboTke NOTUMETAIUIMUECKUX Py U3 HUX, OOBIYHO,
U3BJIEKAIOTCSl OJIMH-/[BA METajla, a OCTajJbHbIE COIMYTCTBYIOLIUE METAIbl BHIOPACHIBAOTCS
BMecTe ¢ BMemaroneit mopoaou. [Ipu qo0erue KamuWHBIX CONEN U CIIOABI B OTBalIaX OCTAETCS
10 80% chIpbsI.

2. Tenno3nepreruka. Vcrounnkamu OOJBIIOTO KOTUYECTBA aTMOC(EPHBIX BHIOPOCOB
U TBEPJBIX OTXOJOB B TEIUIOIHEPIETUKE SBIISIOTCS TEIUIOAIEKTPOCTAHILINHU, IPOMBIIIEHHBIE U
KOMMYHAaJIbHBIE TPEANPUATHS, padoTa KOTOPHIX HEMOCPEACTBEHHO CBS3aHA CO CXKUTAHUEM
ToruiiBa. OCHOBHBIMM MCTOYHMKAaMU SHEPIUU B HACTOsIIEE BpeMs M Ha Orpkaiiiee Oynayiiee
OCTaeTCsl OpraHMYecKoe TOIUIMBO — Yrollb, He(Th, MPUPOAHBIN Ta3, ApeBecMHa U Topd.
TennoBbie JIEKTPOCTAHIIUM BBIOPACHIBAIOT B aTMOC(EPY IbIM, 00pa3yromUics B pe3yabTaTe
CKUTAHUS TBEPAOTO UIU KUAKOTO TOILIMBA.

3. AToOMHAasi MPOMBINLIEHHOCTh. VICTOUYHUKM 3arps3HeHuss aTMOoc(hepbl TOKCUYHBIMHU
BEIIECTBAMH Ha aTOMHBIX 3eKTpocTaHusx (ADC) —paanoakTUBHBIN 0], paauoaKTHBHBIC
MHEPTHBIE ra3bl U a3PO30JIH.

4. Merta/urypruyeckasi NpPOMbIILIEHHOCTb. OIHO M3 TEPBBIX MECT MO 00BEMY
3arpsi3HeH, BbIOpachIBaeMbIX B Ouocdepy, sBISETCS dYepHas U LBETHAs METaJuTyprus,
METaII000padaThIBaIOIIas MPOMBIIUIEHHOCTD.

5. Xumuuyeckasi npoMbIILIeHHOCTh. K 3TOl oTpacnu oTHocuTcs Oonblmasi Tpymimma
npennpustuii. CocTaB  MPOMBIIUICHHBIX  BBIOPOCOB  OT  MPEANPUATHA  XUMHUYECKOU
IIPOMBINIJIEHHOCTH Pa3HOOOpa3eH M TokcuueH. K HUM MOXXHO OTHECTH: OKCHJ YTJIepoJa,
OKCHJIBl a30Ta, CEPHUCTbIE COEIMHEHMS (AMOKCHJ CEepbl, CEpPOBOJOPOJ, CEPOYIIEPO),
OpraHMYECcKHUe PACTBOPUTENH, AMUHBI, aJbACTUIbI, XJIOP U €0 MPOU3BOJHBIE, IHAHOBOIOPO,
dTopusl, coenunenus Gocdopa, pTyTh U JIp.

6. HedrenodbiBawmas,, HedTenepepadarbiBaIIass W  HedTeXuMHUYECKAs
NMPOMBIILIEHHOCTb.

XapakTepHbIMH 3arpsi3HSAIOLIMMHI BELIECTBAMH, 00pa3yIOIIMMHUCS B Ipolecce J0ObUU
He()TH, SBISIOTCS YIJICBOAOPOABI M OKCHUJ yriepojaa. 3HAUMTENbHAs YacTh 3arps3HEHUN
MOCTYyIMaeT B BO3AYIIHBIA OacceiiH npw Ckurannu HedTsHOro raza B (akenax. Ha
HeTenepepabaThIBAIOMINX —MPEANPUATHSIX  OCHOBHBIMH  3arps3HSIONIMMHU  BEIIECTBAMH,
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BHIOpAChIBAEMBIMU B BO3/IYIIHbIN OacceliH, sSBIAIOTCS YIIIEBOAOPOAbI U JIETY4YHEe OPTaHUYECKUe
COEIMHEHUS, JUOKCUJ CEepbl, OKCHUJI yIiepoJa, OKCUbl a3oTa. CepHas KUCIO0Ta, UCIIOJIb3yeMast
B OOJIBIIMX KOJNMYECTBaX B HE(PTEXMMHUHU, — OAMH U3 Haubojee BPEIHBIX U OKPY)KaIOIIeH
cpeabl OTXO0AOB HedrTenepepaboTku. Perenepauus oTpaOOTaHHOW CEpHOW  KHMCIOTHI
TEXHOJIOTUYECKH OYEHb CIIO)KHA W OOXOIHMTCA JOpOro, YeM IIOJIyYeHUE YHCTON CEpHOM
KUCIOTBL. [l0o3TOMY CEpHOKMCIOTHBIE OTXOJbl OOBIYHO CIIMBAIOTCS B OBparv, TIOpPHBIE
BBIPaOOTKH, a pu Manbix KoHuIeHTpauusx H2SOs, — B peku, OTpaBisis U 3arps3Hsis MOYBHI U
IIOBEPXHOCTHBIE BOJbl. YTWIM3alUs CEPHOKHMCIOTHBIX OTXOJOB — CJIOXKHAsl XO3siiCTBEHHas
npobiiema.

8. CesibCcKOX0351iiCTBEHHOE 3arpsi3HEHNE.

OCHOBHBIMU HMCTOYHHKAMHM 3arpsi3HEHUS OKPY)KAIOLIEH CpeAbl B CEIbCKOM XO3sHCTBE
ABJISIIOTCSI MMHEPAJIbHBIE, OpraHUYeCcKue yAoOpeHust U necTuuusl. IloMumo 3TOro, BoJ10eMBl
3arpsi3HAIOT CelbCKOXO3AUCMBEHHble CMOKU — 3TO CTOKU XKMBOTHOBOJUYECKUX KOMILJIEKCOB U
CTOKH, 00pa3yeMble NPU BbIMBIBAHUN arpOXMMUKATOB U MUHEPaIbHBIX yI0OPEHUH 3a Ipeaesbl
MaXOTHOTO CJIOSI B TOBEPXHOCTHBIE BOJBL. JIJIi >KUBOTHOBOJYECKHMX CTOKOB XapaKTEPHO
0aKkTepHaIbHOE U OPraHMYECKOE 3arpsi3HEHUE PACTUTENIBHOTO U )KMBOTHOTO IPOMCXOXKACHUS, a
TaKXe 3arpsA3HeHNE AMMUAYHBIMHA COCIMHEHUSMHU.

OT uCHONb30BaHUS  MUHEPAIbHBIX M  OpPraHUYECKUX  yIOOpPEHUH  3aBHCUT
IPOAYKTUBHOCTh CEJIbCKOIO Xo3siiicTBa. Munepanvuvie y0obpeHus — 3TO HEOPraHUYECKHE
BellecTBa (TJ1aBHBIM 00pa3oM COJIM), COAEpIKallMe HEOOXOOUMbIE Ui PacTEHUIl 3JIEMEHTBI
UTAHUS.

9. IIpoMBIILIEHHOCTh CTPOUTEJBHBIX MaTepuasioB. [IpousBoiacTBa LieMeHTa u
CTPOUTEIIHBIX MaTEPHAJIOB OTIMYAIOTCS OOJBIINM pa3sHOOOpa3ueM aTMoc(epHBIX BEIOPOCOB.
OCHOBHBIE TEXHOJIOTUYECKHE IPOLECCHl ITHX IPOU3BOJACTB — H3MEJIbUCHHE, TEepMHUUYECKas
00paboTka moyhadprUKaToB U MPOJAYKTOB, KOTOPBIE COMPOBOXKIAIOTCS BBIOPOCOM OOJBIIIOTO
KOJIMYECTBA MbUIM M B3BEUICHHBIX 4YacTUI] B BO3AYyIIHbIM OacceiiH. Hampumep, npu
npou3BojacTBe |1 T m3Bectu Boijensercss 200 Kr MbUTH, a TPH MOJXYYEHUU | T CTPOUTEITHHOTO
rurnca — 140 kr neutn. OTXons1IMe ra3bl IPOU3BOACTBA CTPOUTEIBHBIX MAaTEPUANIOB COJEpXKAT
OKCHJIbI YTJIEPOJa, CEPBI, a30Ta, YIIEBOJOPOIBI U JIp.

10. KommyHabHOE X0351iicTBO ropoa0oB. KoMMyHanbHOE X035HCTBO TOPOJOB HECET B
cebe KUAKUE OTXO/bI (CO CTOUHBIMU BOAAMM) U TBEP/BIE.

llaprukosviii 2¢hgpexm — sIBICHUE TOBBIIMICHUS CpPEIHEH TeMIIepaTyphl
aTMoc(epbl 3a CUeT YBEIMYCHHUS KOHIICHTPAllMM B HEW MapHUKOBBIX ra3oB. K
MApHUKOBBIM Ta3aM OTHOCSTCS: BOJASHBIE Mapbl, YIJICKUCIbIA Ta3 (JAMOKCHU
yriiepoja), METaH, OKCH/IbI a30Ta, 030H, ()PEOHBI.

[TapHukoBbIe Ta3bl, BHIOpOLIEHHBIE B arMmocdepy B pe3ylbTaTe AaHTPOIOI€HHOMN
NeSITebHOCTH, 33J€P)KUBAIOTCS B aTMocdepe, MOIomaT HHPpPaKpacHOe H3IyYeHHE H
NepEeu3TyqdaoT ero oOpaTHO B HIDKHHE cJIoW aTMocdepbl. Tak MPOUCXOAUT TOCTETIEHHOE
MOBBIIIIEHUE TeMIlepaTypbl. YeM 0oJIblle MapHUKOBBIX Ta30B, TEM CUJIbHEE JEHCTBYET YPQEKT.
VYBennueHne KOHLUEHTPAUH JAHHBIX Fa30B NIPUBOAUT K YBEIIMYEHUIO TeMIlepaTypsl Ha 2-3 °C
U K CEepbe3HOMY H3MEHEHHIO METEOPOJIOTMYECKOH U THAPOJMHAMUYECKOH O0O0CTaHOBKU
ouocdepsl.

1. OsoHOBBIN cIOM — 23T0 cio armocdepsl (cTpatocdepnl) ¢
MOBBIMICHHBIM  cofiepkaHreM  o30Ha. O30H  —amiorpomHas  ¢opma
MOJIEKYJIIPHOTO KHCIIOPOJa, €r0 MOJIEKYJIa COCTOUT M3 TPEX aTOMOB KHCJIOPOJa
(O3). O30H o0Opasyercs B crTparochepe M3 KHUCIOpOJa IOJ BO3IACHCTBHEM

ybTPaduOIECTOBOTO U3ITYUEHUS.

O30H moriomaeT *KecTkoe (KOPOTKOBOJIHOBOE) yibTpaduosieToBoe uznydenue ColHIla,
IpeOXpaHssl KHUBBIE OPTaHU3MBI OT €ro I'YOUTENbHOTO Bo3aencTBus. JKEcTkuil yapTpaduosier
HE CIIOCOOCH TPOHMKATH TIYOOKO B TKAHW M IO3TOMY IOPa)XXaeT TOJIBKO MOBEPXHOCTHBIC
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opraubl. OH paspymaer IHK u npyrue opraHM4eckue MOJIEKYJbl, YTO MOXET BBI3BATh Pak
KOXH, KaTapakTy, HMMYyHHbIE 3a00JIeBaHMsI, 0KOT'M KOXH, poroBuilbl. [Ipeamornaraercs kak
€CTECTBEHHOE, TaK M AHTPOIOI€HHOE NPOMCXOKIEHUE «O30HOBBIX IbIp». AHTPOIOI€HHOE
BO3/ICIICTBUE CBSI3BIBAIOT C MOBBIIICHHBIM COZIEpX)aHUEM XJIOPPTOpyriepoaoB (hpeoHOB) —
XOV.

Kucnommuvimu 00orcosimu Ha3pIBaIOT BCE BUJBI METEOPOJIOTMYECKUX OCAJKOB
(moX1b, CHET, rpajl, TyMaH, UHEH, JOXKIb CO CHEroM), moka3areiab pH KOTOpbIx

MEHbIIIE, 4eM cpeaHee 3HaueHue pH noxeBoii Boabl, paBHOE 5,65.

B orcyrctBum  moOBIX  3arpsi3HUTENEW  AOKIEBas BOAAa MPEACTABISET  COOOM
cnabokucibiii pactBop U umeeT pH 5,65. DTO MpOUCXOIUT U3-3a TOTO, YTO JUOKCH] yriepoa
B3aMMOJICHCTBYET C JI0K1eBOi Bomoii. [Ipu 3TOoM 00Opasyercs ciabast yronbHas kuciora (CO2 +
H>0 = H2CO3). B peanpHBIX yCIOBUSX MOKa3aTellb €€ KHUCIOTHOCTH B Pa3HBIX MECTaX MOXKET
CHJIPHO OTJHMYaThCs, YTO 3aBUCHUT OT COCTaBa ras3o0B, COJEpXKalMXcsi B atMmocdepe
oTpeieIeHHON MeCTHOCTHU (OKCHJI CEPBI, OKCUIBI a30Ta).

XUMHUYECKUH aHaIM3 KHCIOTHBIX OCAIKOB TOKa3bIBaeT mpucyrctBue cepHoil (H2SO0s) u
azotHoi (HNO3) kucnor. Hanuuue B 3TX opMynax cepbl U a30Ta MOKa3bIBAET, UTO MpodieMa
CBsi3aHa C BRIOpOCAMH JAaHHBIX JIEMEHTOB B BO3AYIIHBINA OacceitH. Takum 00pa3oM, KHCIOTHBIE
0CaJKi BO3HUKAIOT M3-32 BBIOPOCOB B aTMoc(epy KHUCIOTHBIX OKCHIOB (okcuabl cepbl (SO2 u
SO3) u okcuusl azora (NOy)).

[Tomumo rio06anbHBIX TPOOIEM aTMOC(Epbl CYIIECTBYIOT M APYrue, O KOTOPBIX CTOUT
YIIOMSIHYTb.

[IpoGnema aeduiuTa MPECHOM BOJIBI.

VY4yeHble CcuUuTalOT, YTO JaHHAas mpobiemMa CBA3HA C €€ Hepa3yMHbIM
npuMeHeHrueM. (CenbCKOe XO3SIMCTBO HCHOJB3yeT it cBoux Hyxn 70%,
noTpedJIsieMOil YeTOBEeKOM MpecHOM Boibl. [loMHMO Hero B OOJbIIMX 00beMax
BOAY MOTPEOISET NPOMBIIIEHHOCTb.

— Jerpajauus TOYBEHHOTO IOKpOBAa M OIYyCThIHMBaHUE. B pesynbpTaTe

«arponpOMBIIIJIEHHOI0» 3eMJIEIENINs IIPOUCXOIUT Pa3pyLICHHUE ILIOAOPOAHOTO
cosd 3eMJM, T.€. IIOYBEHHas »dpo3usi (MOYBBl pacCHaxXWBAIOT Ha OOJBIINX
TEPPUTOPUSIX, a MIIOJOPOIAHBIN CIIOI CMBIBAETCS BOJOM WM BBITYBAETCS BETPOM).

BcnenctBue pocta HaceneHus pacTyT MOTPEOHOCTH, YTO BEIET K MCTOIICHUIO
NPUPOAHBIX PECYPCOB U MOBBIIEHUIO HATPY3KH Ha Ouochepy.

DHepreTU4ecKkue NpoOsieMbl CBSI3aHbl C HCYEPHAEMOCThIO HCKOMAeMOTO
TorIMBa (HEQTh, ra3, yrojib) U OONBIINM 3arpsi3HeHreM 0uocdepbl, CBSI3aHHBIM CO
C)KUTAaHUEM TOIUIMBA. EJWHCTBEHHBIM BBIXOJIOM U3 CIIOXHUBILIEH CHUTyalluu
BUJIUTCSI HCIIOJb30BAaHUE aJIbTEPHATHUBHBIX HCTOYHHKOB SHEPruv (COJHEYHAs,
BETPOBAsl, THJIPOIHEPTETUKA, TEOTEpPMAJIbHAS U JP. ).

K opyxHio MaccoBOro yHUYTOXKEHHUSI OTHOCSIT XUMHUYECKOE, OMOJIOrHUECKOe U
anepHoe opyxue. IIpy HCHOAB30BaHMM MOCAEAHETO NOMHUMO pajualud, B
BO3JYIIHBIA OacceilH MOCTYNMUT OTPOMHOE KOJMYECTBO a’po30Jiei, KOTOpbIe
HaIpaBsATCa B cTparochepy. DTO MPUBENET K YMEHBIICHUIO TTOTOKA COJHEYHBIX
Jy4yel K MOBEPXHOCTH 3€MJIM M TOHMKEHUIO TeMIepaTypbl BO3[yXa Ha IUIAHETE
(«samepHast 3umay). Takke, TakOW BUJ BOWHBI MOXET MPUBECTH K HACTYILJICHUIO
TEMHOTHI («SJEpHAsi HOYb»), YTO M3MEHUT LMPKYJISLUUIO BO3AYyXa, NPHUBEAET K
IpeKpamieHuo npouecca GoTocuHTe3a U T. 1.

Bonpocsl u 3aganus
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ba3oBblii ypOBEHb

1. IIpuBenute XapaKTEPUCTUKY METaTypru4ecKou, XUMHUYECKOM,
HedTe00bIBaOIICH, HedTenepepabaThIBaroICH u He(pTEeXMMUYECKOM
MPOMBIIIUIEHHOCTH, CEJIbCKOTO XO3SMCTBa, TEIJIOPHEPTeTUKU, MPOMBIIICHHOCTH
CTPOUTEIBHBIX MATEpUAJOB, TPAHCIOPTa, KOMMYHAJIBHOTO XO3SHCTBA Kak
MCTOYHUKOB 3arpsi3HEeHUs Ouochepsbl.

2. UYem 0oOBsCHSAETCS BO3HUKHOBEHHE «ITAPHUKOBOTO 3(P(HEeKTa» W Ka KOBHI €ro
NOCJIEICTBUA?

3. Tlouemy pa3zpyiaercs 030HOBBIH cioit 3emn?

4. Kaxue ¢akTtopsl BIUSIIOT Ha 00pa30BaHHE W pa3pylIeHHE 030HOBOTO dKpaHa
3emmu?

5. U3 kakux UCTOYHUKOB MOMAaAa0T B aTMOCHEpPy OKCUIBI CEPHI U a30Ta?

6. Kak HaspiBaeTcs cMech JIbIMa, TYMaHa W TIBLUTA?

7. UYem BBI3BaHbI KUCIOTHBIE TOKIN?

8. B uem 3axmnrouaetcs nmpobiiema neduimra npecHoi BoabI?

9. KakoBbI OCHOBHBIC PUYUHBI JETPATAIUN TTOUB?

I1oBBIIIEHHBIN YPOBEHb

1. XapakTtepuctuka TOpHOAOOBIBaroIeH, HedTenepepadaTpBaOmei W  aTOMHOMW
IPOMBIIIJICHHOCTH, KaK UICTOYHUKOB 3arpsi3HEHUs1 OMoc(ephl.
2. CocTaBUTH 0JIOK-CXEMY, OTPAKAIOILYIO KIACCH(PUKALIUIO 3arpsA3HEHUN.

CHHCOK JIUTEePaTypPhl, PEKOMEHYeMblii K HCI0JIb30BAHUIO 10 TAHHOI TeMe
OcHoBHas1 JIUTEpaTypa:

1. Kopobkun, B. 1. Dkonorus : [yuebnuk] ans ByzoB / B. U. Kopo6kun, JI. B. Ilepenenbckuii. -
13-e uzn. - PoctoB H/]] : ®enukce, 2004. - 602 c. - (Boicmee odpazoBanue). - budmwmorp.: c. 602.
2. Opios JI.C. Dxomnorust u oxpaHa 6uochepsl Mpu XUMHYECKOM 3arpsi3HEHUH: Y 4e0HOoe

noco6ue st By308/ JI.K.Canosuukona,.H.Jlo3anoBckas. - 2-e, nepepal. u gon. - M.:Beicm.
mikona,2002. - 334 c.: un. - 320-322
Jlono/IHUTeILHASA JIUTEpaTypa:

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

2 bpatuukosa, U. I'. ®u3nko-xuMu4ecKkre OCHOBBI MHKEHEPHON IKOJIOTHH yuyeOHOe rocobue /
W. I'. BparunkoBa. — M. : Poccuiickuii yHuBepcUTET IpyKObI Hapomos, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNHTepHET-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOINOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTaaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHni 1 oprannzanuiit CKOO

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

6 http://ecograde.bio.msu.ru — Mapopmanmonnas cucrema «DyHIaMeHTaIbHbIC TIPOOJIEMBI
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OLICHKHU COCTOAHUA DKOCUCTEM U 3KOJIOTMYCCKOTO HOPMUPOBAHU

IIpakTuyeckoe 3anaTHE /. OCHOBBI IKOJOTHYECKOT0 HOpMHUPOBaHUs. OCHOBHbBIE
MOHATHS, ONPe/eIeHUsI U CTPYKTYpPa cucTeMbl HOpMupoBaHusd. [lpeneabHo nomycrumbie
KOHIEHTPAIUH XUMHYECKUX 3arPA3HSAIOIIUX BelleCTB B KOMIIOHEHTaxX Ouocdepsl.
Cnoco0bl 04YMCTKH ra30BbIX BLIOPOCcOB B aTMOc(hepy. CniocoObl 04MCTKH BLIOPOCOB B
ruapocdepy. Cnocodbl 04MCTKH BHIOPOCOB B uTOChEpY.

Heap 3anaTHA: PaccMOTpeTh OCHOBHBIE IOJOXKCHHS M KPUTEPUM, 3aJI0KEHHBIE IIPU
HOPMHPOBAHUU 3arps3HEHUIl OKpYyXKalomed cpeapl, a TakkKe OCOOEHHOCTH HOPMHPOBAHUS
3arpsA3HEHUI COCTaBHBIX YacTel Omochepsl. PaccMoTpeTs BO3MOKHBIEC BUIBI 3arpSA3HEHUHN U UX
BO3JICHCTBUE HA )KUBOW OPraHU3M.

[TpoMBIIIIICHHOE U CeNbCKOX03IHCTBEHHOE TPOU3BOJICTBA 00YCIOBIMBAIOT HHTEHCUBHOE
AQHTPOIIOTEHHOE 3arpsA3HEHHE TPUPOJHOW CpeAbl, KOTOpOE€ OTpa)kaeTcs Ha COCTOSHUU
HOMYJISIIMKM PACTEHUH U )KMBOTHBIX, a TAK)KE HA COCTOSIHUM 3/10pOBbs JtoAe. MHOrue BelecTsa,
3arpsA3HAIOIINE OKPYKAIOIIYIO Cpeay, 001a1at0T 0coObIMU (hopMaMy MOpakaromero JeiHcTBUs -
TEPaTOTeHHBIM, IMMYHO/ICTIPECCUBHBIM, YMOPHOTOKCUYECKIM, KAHIIEPOT€HHBIM U MYTareHHBIM.
B cBsi3u ¢ 3TUM 01HOM M3 IIEHTPAIBHBIX MPOOJIEM YKOJIOTHH SIBJISETCS OLIEHKA U PETYIMPOBAHUE
YPOBHEW DPa3jIv4HBIX BHUJOB 3arps3HCHHUNM Ha OKPYXKaloIyro cpenbl. lMeHHO mosTtomy Tema
BECbMa aKTyaJlbHa.

Teoperuuyeckasi 4acTh

[leHTpanbHBIM TOHSATHEM TOKCHUKOJIIOTUU SIBISIETCS TOHSATHE «MOKCUHY» U «8pedHoe
sewecmeoy. llon moxkcunamu MOHUMAIOT XUMUYECKUE COEMHEHHS] PACTUTEIBHOTO, )KHUBOTHOTO
Wi OaKTepUaNIbHOTO TMPOUCXOXKACHUS, CIIOCOOHBIE MPHU TMOMAJaHUU B JKUBOH OpraHU3M
BBI3BIBATh pa3jM4HbIC 3a0ojieBaHus wiau ruOenb. llom epeowsviv 6ewecmeom TOHUMAIOT
BEILECTBO, KOTOPOE B PE3YNIbTATE KOHTAKTA C OPTaHW3MOM YEJIOBEKA BBI3bIBAET HApYLIEHUE €0
COCTOSIHHS 3/I0POBBSl.  TOKCUYHOCMB — DTO CIIOCOOHOCTh XUMHUYECKUX COSJUHEHUN OKa3bIBaTh
BpEIHOE BO3JECHCTBUE HA JKMBbIE OpraHu3Mbl. CaMOM ONacHOl Tpynmol BpEIHBIX BEUIECTB
SBJISIIOTCS. KaHIIEpOreHbl (0T jaT. cancer — pak). KauyepoeenHoe eeuyecmeo — XUMHUYECKOE
BEIIECTBO, KOTOPOE MpH BO3ACHCTBHM Ha >KUBOW OpPraHu3M (IpU OMPEAENCHHBIX YCIOBHUSX)
CIIOCOOHO BEI3LIBATH OHKOJIOTHYECKHE 3a00ICBaHNS.

Hopmuposanue kauecmea oxkpysicaiowjeli npupoOHoU cpedbl — 3TO JNEATEeIbHOCTh IO
YCTAHOBJICHUIO HOPMAaTHUBOB MPEACIbHO JOMYCTHUMBIX BO3JICUCTBUU YEIOBEKAa HA MPHUPOIY.
VYcraHoBIEeHHE HOPMAaTHMBOB KAaueCTBA OKPYKAIOMIEH Cpelbl OCHOBBIBAETCS HA KOHUEMIUU
MOPOTOBOCTH BO3ACUCTBUS. [lopoe 6pedHo20 Oeticmauss — 3TO MUHUMAJIbHAs J103a BEIECTBa, PH
BO3JIEUCTBUU KOTOPOH B OpraHuW3Me€ MOTYT BO3HMKHYTh M3MEHEHMS, BBIXOISIINE 3a MPEAEIIbl
(U3HOTOTHYECKUX U TPUCTIOCOOUTETBHBIX PEAKIIUA.

B ocHOBy HOpMaTMBOB KayecTBa OKpPYXKAIOWIEW Cpeabl TMOJOKEHbl TPU IOKA3aTess:
TEXHOJOTUYECKUM, MEAUIIMHCKAN U HAYYHO-TEXHUYECKUU.

Hopmbl 1 HOpMaTHBBI Ka4eCTBA OKPY KaIOIIEH cpeibl MOAPA3ACIIAIOTCS Ha!

—  CaHWTApPHO-TUTMEHWYECKHUE: TPEACIbHO JOMyCTHMas KOHLEHTPALMS
Bpenubix BemecTB (ITJK); momyctumbiii ypoBeHb (U3WUYECKUX BO3ICUCTBUN
(uryma, BUOpALMK, HOHU3UPYIOUIUX U3ITYyYEHUH U JIp.);
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—  JKOJIOTHYECKHE:  OIKOJOTO-TUTUECHUYECKHE  HOPMATHBBI,  IKOJIOTO-
3alTUTHBIC HOPMATHBBI; IPEIECTHHO JOMyCTUMBIC HOPMATHBHI;

—  NPOW3BOJICTBEHHO-XO3SHUCTBEHHBIC: JIOMYCTUMBIA BBIOPOC BPEIHBIX
BCII[ECTB; JOMYCTUMBIH COpOC BpEOHBIX BEIIECTB; JOMYCTUMOE H3BSITHE
KOMITOHEHTOB TPUPOTHOMN Cpeabl; HOpMATUB 00pa30BaHMs OTXOOB MTPOU3BOACTBA
U TIOTPEOJICHHUS;

—  KOMIUIEKCHBIC TOKa3aTeNu: JOMyCTHMas aHTPOIIOTCHHAs Harpy3ka Ha
OKPY>KaIOIIYI0 IPUPOJIHYIO CPEY; SIKOJIOTHUECKass EMKOCTh TEPPUTOPUU;

—  BpPEMECHHBIE.

Ilpeoenvrno donycmumas xouyenmpayus (I1/{K) — 3T0 KOITUYECTBO BPEIHOIO BEIIECTBA B
OKpYXarollel cpene, KOTOPOe MPH MOCTOSIHHOM WJIM BPEMEHHOM BO3JICHCTBUM Ha 4YeJIOBEKa HE
BJIMSICT HA €r0 3/I0POBBE M HE BBI3BIBACT HEOJIATONPHUSATHBIX ITOCIICICTBUH Y €ro TOTOMCTBA.

1. HopMupoBaHue 3arps3HSIONMX BEUIECTB B BO3AYXE.

Kauecmeo ammocghepnoco 6030yxa — 3TO COBOKYITHOCTH CBOWCTB aTrMocdepsl,
OTIpEeICIISAONIAsl CTETIeHb BO3ACHCTBUS (PU3MUECKUX, XUMHUYECKHX M OHOJOTHYEeCKHX (PaKTOpOB
Ha PACTCHHS, )KUBOTHBIX M YEJIOBEK, a TaK K¢ HAa MaTEPHAJbl, KOHCTPYKIIUH U OKPYKAIOUIYIO
Cpeny B LIEJIOM.

JIJst KaKJIOTO BPETHOTO BEIIECTBA B BO3yXE YCTAHABIMBAIOTCS MPEACIBI €T0 COICPIKAHUS
B MPOM3BOACTBEHHOHN (MIpeIHa3HAYCHHOW AJis pa3MEUICHHs] MPOMBIIIICHHBIX MPEANPUATHH U
t.1.) — [IJKp, (pabodveil 30HBI) U B cenuTeOHON 30HE (TpEIHA3HAYCHHOW ISl Pa3MEUICHHUS
xunoro Gouaa, odmecTBeHHbIX 3qanuii u T.1.) — [1[IK, 5 (aTMOCcdepHOTro Bo3yxa HacelIeHHOTO
nyHkTa). Ilomumo »3Toro, ycraHoBieHbl eme aBa HopmaruBa — pasoBbll (IIJKwp) u
cpennecyrounbii (ITAK.).

2. HopMupoBaH#e 3arpsi3HSIOMNX BEIIESCTB B BOJIHBIX 00BEKTaX.

Hcnonk30BaHue BOJBI, CBSI3aHHOE C €€ YACTHYHBIM WJIM TOJIHBIM U3BATHEM, HA3bIBACTCS
8000N0Ib308AHUEM.

B 3aBucHMOCTH OT 11esiel UCTIONF30BaHUS BOIBI BBIICISIOT TPU BUAA BOAOIOIB30BAHNUS:

—  XO3SIUCTBEHHO-NIUTHEBOE — BOJHBIE OOBEKTHI HUCIOIB3YIOTCS IS
XO3SMCTBEHHO-TIUTHEBOTO BOJOCHAOKEHUS W JUIS TPSANPHATHNH  IHIIEBOU
MIPOMBIIIJIEHHOCTH.

— KYJIbTYPHO-OBITOBOE€ — BOJHBIE OOBEKTHI HUCIOJB3YIOTCS ISl KyMHaHUs,
OTAbIXa, CIIOPTA.

— BOJIOEMBI PHIOOXO3SUCTBEHHOTO HAa3HAUYCHMS TMOJPA3JCIsIiOT Ha JIBE
KaTeropuM: TepBas KaTeropus — BOJHBIE OOBEKTHI, HCIOIb3YEMbIE IS
COXpaHCHHS 1 BOCIIPOU3BOJICTBA IICHHBIX BUJIOB PHIO; BTOpas KATETOPHs — BOJIHBIC

O0OBEKTHI, UCTIOJIb3YEMBbIE JJI IPYTUX PIOOX03HCTBEHHBIX LIEJIEH.

Kauecmeo 600b1 — 3TO XapaKTEpUCTUKAa €€ COCTaBa U CBOMCTB, ONpeleNsdmouas ee
MIPUTOJHOCTb JJI1 KOHKPETHBIX BUOB BOJOIOJIB30BAHUS.

[Toxazarenu Bpeanoctu (JI[IB — nuMuTupyronmii nokasarenb BpeIHOCTH) IPEACTABISIOT
co0OM IPU3HAKH, 10 KOTOPHIM MPOU3BOIUTCS OLIEHKA KayecTBa BOJIBL:

—  CaHUTAPHO-TOKCHKOJOTUYECKHUE — BKJIFOYAIOT B ceost
MUKPOOMOJIOTUYECKHE W  Tapa3uTOJIOTUUECKHE TIOKa3aTeMd BOJABI  (YHCIIO
MUKpPOOPTaHU3MOB U OaKTEpUi TPYIIBI KUIIECYHBIX MAJIOYEK B €AUHUIE 00BEMa).
TOKCHUKOOTUYECKHE TIOKA3aTeNd BOJbI, XapaKTepU3YIOT OE3BPEIHOCTh €€
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XUMHUYICCKOI'o COCTaBa, OIPCACIAOTCA COACPKAHUCM XHMHYCCKHUX (TOKCI/I‘IHBIX)
BCIICCTB, KOTOPOC HC JOJKHO IIPCBBIINATE YCTAHOBJICHHBIX HOPMATHUBOB.

— oOIlleCaHUTapHbIE — YCTAHABIMBACTCS B BHJE HOPMATHBOB JUIS
OTHOCUTEIBHO MAJOTOKCUYHBIX W HETOKCHYHBIX COCIUHEHUN — HalpuMep,
aleToHa, YKCYCHOM KHCJIOTHI U T.I1.

—  OPraHoJIENITHUYECKUE — TEMIIEpaTypa, MIPO3pAvYHOCTh, LIBET, 3alaX, BKYC,
XKeCTKOCTh. K JaHHOMY NOKa3aTento OTHOCATCS HOPMATUBBI ISl T€X BEILLIECTB,
KOTOPBIE BBI3BIBAIOT HEYIOBJIETBOPUTEIIbHYIO OPraHOJENTHYECKYI0 OLEHKY (110
BKYCY, 3amaxy, LBETY, IEHUCTOCTU U T.J.) MPU KOHLIEHTPALUAX, HAXOAAIIMUXCS B
npefenax — gonmycTuMmbix — 3HadueHuil.  Hampumep, [IJIK nmna  denona,
yCTaHaBJIMBaeMasi IO Hanuyuio 3amaxa, cocrapisier 0,001 mr/nm npu ycrnoBuu
xjopupoBanus Boasl u 0,1 wmr/m — B orcyrctBue xiopupoBaHusa. K
OpPTaHOJENTUYECKUM JIMMUTUPYIOLIIMM MOKa3arenaM oTHocaT Takxe [IJK mns
UMEIINX OKpacky coeauHenuii xpoma (VI) u xpoma (III), nmeronux 3amax u
XapaKTepHbIN MPUBKYC KEPOCUHA U XJI0podoca T.I1.

Takum 06pa3om, MO HOpMATHBAM KaueCcTBa BOJIbI IIOJIPA3IETISIOT HA:

— TIUTHEBBIC;

— TMPUPOJHBIE BOJABI (BOJOEMBI XO3SICTBEHHO-IUTHEBOTO, KYJIbTYPHO-
OBITOBOT'O M PIOOXO3SIICTBEHHOTO HA3HAYCHUS );

— CTOYHBIC BOABI (HHBHGBBI@ CTOKH, HOPpMATHUBHO-OYHUIIICHHLIC 1 T.I[.).

3. HopmupoBaHue 3arpsA3HsIOLIMX BEUIECTB B I10YBE.
3arps3HsoLMe TOYBY BEIIECTBA HOPMUPYIOTCS:

— B IIaXOTHOM CJIOE IIOYBHI,
— B IIOYBE TEPPUTOPUHN MPEATPUATHUL;
— B IIOYBAaX JKWJIBIX pallOHOB (B MECTaxX XpaHEHUsI ObITOBBIX OTXOJIOB).

HpI/I HOPMHPOBAHUU 3arPASHAIOMIUX BEIICCTB B ITIOYBY UCIIOJB3YIOT JIBA ITOKA3aTCJIA:
1) xapakTepu3yeT BHYTPEHHEEC COCTOSIHUE H3y4aeMOro OOBeKTa. 31ech

BBIJICJIAIOT YETBIPE IMOKa3aTelsd BPEAHOCTHU:

— TPaAHCJIOKAllMOHHOE — [IEPEXO0/] BELECTBA U3 II0YBLI B PACTCHUS;

— MUTPALIMOHHOE BOJHOE — IEPEXO] BEIIECTBA U3 MOYBbI B IPYHTOBBIE BOJIbI
Y BOJIOUCTOYHUKH;

— MHUTPALMOHHOE BO3AYIIHOE — NIEPEXO0/] BEIIECTBA U3 ITI0YBLI B BO3AYX;

— oOllecaHUTapHOM  —  TUTMEHUYECKOe  BJIMSHHE  BellecTBa  Ha
CaMOOYHUIIAIOUIYI0 CIHOCOOHOCTh TIOYBBI, €€ OHOJIOTMYECKYI0 aKTUBHOCTh H
MMOYBEHHBIA MUKPOOHOIICHO3.

2) ycranosnenue I1JIK B mouBe. JlaHHBIA TOKa3aTesb SBISETCS HauOoOee
1enecoo0pa3HbiM, B CBSI3M C TEM, YTO BECbMa CIIOKHO YCTAaHOBUTH €IUHOE

3HaueHue 11K mas nouBel.

Ouucmra 2aza — 3T0 mponecc OTACJICHUA Ira3da W MPCBPAICHUC B 6€3BpeIIHOG COCTOSIHHC
3arpsA3HAIOIICTO BEIICCTBA, BI)I6paCBIBaCMOFO IIPOMBIIIJIICHHBIM HCTOYHHUKOM.
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10 arperaTHOMY COCTOSIHUIO 3arps3HUTENN BO3/1yXa MOAPA3CSIOTCs Ha MbUIM, TYMaHbl U
ra3onapooOpa3HbIe IIPHUMECH.

CucremMbl OYMCTKHM BO37yXa OT IBUIM JAEIATCS HA YEThIpe TPYMIBI: CyXH€ U MOKpBIE
IBUICYJIOBUTENH, JEKTPODMIBTPHI U (PUITBTPEI.

[Ipy TOBBIIEHHOM COJEP)KAaHUM TBUIM B BO3JYyXE HWCIHOJB3YIOT IBUICYJIOBUTEIN U
eKTpOPUABTPbl. DUIBTPH NPUMEHSIOT IS TOHKOM OYHMCTKM BO3/AyXa C KOHIIEHTpaluei
npumeceii meree 100 mr/me,

Jns OYMCTKM BO3IyXa OT TYMaHOB (HampuMep, KHCIOT, IIENOuYei, Macen W JIpyrux
KHUJIKOCTEW) HCIIOJIB3YIOT CHEIMAIbHbIC (PUIIBTPBI, HA3BIBAEMbBIE TYMAHOYJIOBUTEIISIMHU.

BeiGop cpenctB 3amuThl BO3AyXa OT Ta30HapooOpa3HBIX NPHUMECEH 3aBHCUT OT
NPUMEHSIEMOT0 METO/Ia OYHCTKH.

ITo xapakrepy npoTekaHus GU3NKO-XUMHUYECKHUX MTPOIIECCOB BBLACISAIOT METOIBI:

3) abcopOruu (MpoMBbIBKa BHIOPOCOB PACTBOPHUTEISAMU TpHMecH). J{aHHBIH
Croco0 OCYIIECTBIISIETCS B YyCTaHOBKax-aOcopOepax, sBIsieTCss HaumOoJliee
OPOCTBIM U HMEET BBICOKYIO CTeneHb OYHCTKH. Cnoco® OCHOBaH Ha
XMMHUYECKUX pEaKIusAX MeEXAy Tra3oM U NOIJIOUIAloIed CyCIeH3uen
(1IeT0YHOM pacTBOpP: aMMHUAK, U3BECTbD);

4)  xemocopOumu  (IpOMBIBKA  BBIOPOCOB  pacTBOpaMH  PEarcHTOB,
CBSI3BIBAIOIIUX TPUMECH XUMHUYECKH);

5) agcopOmum  (mOTJOmIEHWE  Ta3000pa3HBIX  MPUMECEeHd  TBEPIBIMHU
HOTJIOTUTENISMH);

6) TepMHUYECKOW HEHTpalIn3aIuu.

B coorBerctBun ¢ I'OCT 12.1.1.01-77 mon obpabomxoti cmounvix 600 TOHUMAIOT
BO3/ICIICTBME HAa HUX C IIeJbl0 oOecredyeHus HeoOXOJUMBIX CBOMCTB U cocTtaBa. Ouucmka
CMOYHLIX 600 — HTO O00paboTKa BOABI C LENbI0 pa3pylIeHUS WU YAAJNEHUS W3 HUX
OTIPEJIETICHHBIX BEIIECTB.

OCHOBHBIM ITyTEM SIBJISIETCSI OYMCTKA CTOYHBIX BOJ| OT 3arpsSi3HEHU.

Ounctky 1 00pabOTKy TPOMBIIIUVIEHHBIX CTOKOB TOJIPA3ICISIOT MEXaHUYECKUMU, (PU3UKO-
XUMUYECKUMH, XUMHUYECKUMH, DSJICKTPOXMUMHUYECKUMHU, OWOJIOTUYECKUMU H TEPMHUECKUMU
MeTogamMu. BpiOop MeToma 3aBUCHT OT pa3Mepa YacTHIl IpUMecel, WX (PU3MKO-XUMHYECKUX
CBOICTB, pacxo/ia CTOYHBIX BOJI, KOHIICHTPAIIMH BEIIECTB M HEOOXOAMMOM CTETIEHU OUUCTKHU.

MexaHnyeckue METOJbl BKJIIOYAIOT: TMPOIEKUBAHUE, OTCTauBaHHE (OTCTONHUKH,
MECKOJIOBKH, OCBETIWIH, HE(IIETOBYIIKH), (GUIbTpalinio, HEHTpUDyrupoBaHue (TUIPOLUKIOHBI
U 1IeHTpudyrn).

OU3NKO-XUMUYECKUE METOABl OYHCTKH BKJIIOYAOT (proTamuo, aacopOIni0, MOHHBIHN
0OMEH, OJKCTPaKIHMiO, PEKTU(PUKAINIO, BBIIAPUBAHUE, UCTUJUISAINIO, OOpaTHBIA OCMOC,
yIbTpapUIbTPAIUIO, KPUCTATUIU3AINIO, IECOPOIIHIO U JIp.

XUMHUYECKUE METOJIBI OUYUCTKH TIOIPA3ICIISIOT Ha MPOIECChl HEUTPATH3allii U OKUCITICHUSI.

buonorndeckre MeTOIbI OCHOBAaHBI HAa OYMCTKE CTOYHBIX BOJ MHKPOOpPTaHH3MaMu B
a’pOOHBIX (HACKHIIICHUE KUCIOPOIOM BO3/1yXa) YCIOBHSIX.

TepMuyeckoe CHKUTaHUE MPUMEHSIOT JUISI YHUYTOXKEHHUS BBICOKOKOHIIEHTPHPOBAHHBIX
CTOYHBIX BOJI, COJICPKAIINX MUHEPATIbHBIC K OPTAHUYECKHUE DJIEMEHTHI.

MeTo1bl OUHCTKH MOTYT OBITh:

— pEreHepaTWBHbBIE —  MPEAYCMATPUBAKOT M3BICUYCHUE W YTUIM3ALMIO
COJIEp>KAIIMXCS B BOJE LIEHHBIX BEIIECTB M MOCIEAYIOUIYI0 UX mepepadoTky. He
BCEr/la JaHHBIA METO/ MO3BOJSIET OYUCTUTH BOJY 10 HEOOXOIUMOTO COCTOsIHUS. B
ATOM CIIy4ae BOLY JOOYUUIAIOT IECTPYKTUBHBIMU METOJAMH.
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— JACCTPYKTHBHBIC — IPCAYCMATPUBAIOT PA3PYHICHHUC 3arpsA3HAIOIINUX BOAY
BCIICCTB IIYTCM HX OKHCIICHHA HWIH BOCCTAHOBJICHUA, B PC3YyJIbTATC YCTIO
06p&3YI-OTCSI ra3bl 1JIN OCaJAKH.

OCHOBHBIMHU HaNpaBJICHUSMH YTHIU3AIUH (MCIIOIH30BAHUS U 00E3BPEKUBAHUSA) MBEEPOLIX
NPOMbBILUIEHHBIX OTXOJI0B SBIISIOTCS:

—  3aXOpOHCHHS Ha CBAJIKaX W ITOJINTOHAX;
—  mepepaboTKa Mo 3aBOACKON TEXHOJIOTHH;
—  CKUTAaHHE OTXOJIOB XUMHYECKUX MPOU3BOJICTB C TOPOJACKUM MYCOPOM;

- IMUPOJIN3 U Pa3dCIbHOC CKUTI'aHNEC B CIICHUAJIBHBIX IICYaAX]

HCIIOJIb30BAHUEC OTXOA0B XMMUUCCKHUX ITPOU3BOJACTB KaK I'OTOBOI'0 MaTCpuraia AJjid APpYyTrux
TEXHOJIOTHYCCKUX ITPOLECCOB.

Bomnpoce! u 3a1aHus

ba3oBbIli ypOBEHb

1. Kakue mokazaTeiaud TMOJOKEHbBI B OCHOBY HOPMATHMBOB  KauecTBa
OKpYyXaromien cpepl?

2. Kak xnaccu(uuupyroTcss HOPMBI M HOPMATHBBI KadeCTBa OKpPYXKarollen

cpennl?

UTto Takoe AomycTUMasi Harpy3ka Ha OKpY Karollyro cpeay?

UTo0 Takoe BPEMEHHO JOIMYCTUMBIE KOHIICHTPAIUHU?

Uto Takoe ITK?

Oxapaktepu3yiiTe 0COOEHHOCTH HOPMHUPOBAHUS 3arpsi3HSIONIUX BEIIECTB B

BO3JyXE.

7. Oxapaktepu3yiiTe 0COOEHHOCTH HOPMHPOBAHUS 3arpsi3HSIONINX BELIESCTB B
BOJHEIX O0OBEKTaX.

8. OxapakTepuzyiTe 0COOCHHOCTH HOPMUPOBAHMSI 3arpS3HSIONINX BEIIECTB B
MOYBeE.

9. Kakme cymecTByIOT COCOOBI OYHMCTKU Ta30BBIX BBIOPOCOB B aTMochepy?
[TpuBenute nx kinaccudukaiuo. OxapakTepuzynTe Kaxablid crioco0.

10. Kakwme cymecTBylOT CHocoObl OYHCTKH BBIOPOCOB B THApochepy?
[TpuBenute nx kinaccudukaiuo. OxapakTepuzynTe Kaxablid crioco0.

11. Kakme CymecTBylOT CHOCOOBI OYHMCTKH BBIOPOCOB B juTochepy?
[TpuBenute nx kinaccudukanuo. OxapakTepu3ynTe Kaxablid crioco0.

12. OcHOBHBIE METONIBI 3aIIUTHl TMPOW3BOACTBEHHOTO IME€pCOHANA U
HACEJICHUs OT BO3MOYKHBIX IOCJIEACTBUM aBapuil

13.  OcHOBBI TpPOBEACHUS MEPONPHUATHH MO COOJIIOICHHUE SKOJOTUYECKON
0€30MacHOCTH MPOBOJIUMBIX padoT

o0k w

I1oBBIIIEHHBIN YPOBEHb
1. Temy «Knaccudukamusi CTOYHBIX BOJ M MPHUHIMI HUX OYHCTKH» IMPEACTaBUTHh B BUJE
IIPE3EHTALAH.
2. Temy «llepepaboTka TBEpPABIX OTXOMIOB; 3aXOPOHEHHE» TIPEICTABUTh B BHIC
IIPE3EHTALUH.
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Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCIIOJIb30BAHUIO 110 JAHHOH TeMe
OcHoBHas IuTEparypa:

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

nocobue st By30s/ JI.LK.CanoBuukosa,.H.Jlo3anoBckas. - 2-e, nepepad. u gom. - M.:Beicm.
mkoja,2002. - 334 c.: un. - 320-322
JlonoTHUTEIbHAS JTUTEpaTypa:

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

2 bparuukoBa, U. I'. ®U3uK0-XMMHUYECKHE OCHOBBI HMH)KEHEPHOM IKOJIOTUH :y4eOHOe rmocodue /
W. I'. BparunkoBa. — M. : Poccuiickuii yauBepcuTeT apyx0b1 HapooB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypcen:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — DBC «YHuBepcuterckast 6MOINOTEKA OHIIANHY.

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

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

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

OLCHKHU COCTOAHUA SKOCUCTEM U 3KOJOTUYCCKOTI0O HOPMUPOBAHUA

IIpakTnyeckoe 3ansiTie 8. KoHTpo/Ib KayecTBa OKpY:KalOIIei cpeabl.
IIpupono3ammrHbIe MEPONPUATHS. IKOJOTHYECKHI MOHUTOPHHT. JKOJIOTHYECCKHE U
NPaBOBbI€ ACNEKTHI PALMOHAJILHOI0 NIPUPOAONO/Ib30BaHNsA. MexayHapoaHoe
COTPYIHHYECTBO B 00/1aCTH 3allIMTHI OKPY:Ka0LIeil cpebl

Heap 3ansTusi: O3HAKOMUTBCA CO CTPYKTYpOH HKOJIOITMYECKOTO MOHMTOPHMHIa U
paccMOTpPETh 3aJayd, pelIaeMble Ha KaXkJIOM OTACIBHOM YpOBHE. PaccMoTpers moHsATHE
IIPUPOJOINOIB30BAHUE U OPTaHU3ALMY 3aHUMAIOLIUECS 3aIUTON OKPYXKAIOIIEH Cpebl

AKTYyallbHOCTh MOHHUTOPHHIA OKpYXKalollel Cpeapl 3akiioyaeTcss B TOM, 4YTO YAaercs
CBOEBPEMEHHO BBISIBUTH OCHOBHBIE NMPOOJIEMBI, CBS3aHHbIE C HAapyIIEHHEM 3KOJOIMYECKOIro
Oananca. [{nst yero He06X0OMMO TPOBOAUTD PA3IMUHBIE UCCIIEIOBAHUS, CBSI3aHHBIE C IKOJIOTHEH.

Bce npupomooxpaHHbIE MEpONpPHATHS HMMEIOT Ha3HAYEHHE HE TOJIBKO KOHTPOJIMPOBATH
COCTOSTHUE OKpY’Kalolleil cpenbl, HO W BBISABIATH CJENbl 3arpsi3HEHUs, B ’TOM U 3aKJIH04aeTcs
aKTyaJIbHOCTh MOHUTOPUHIA OKpysKarouei cpepl. OTHOBPEMEHHO C 3TUM NPOU3BOAUTCS MTOUCK
nyTed i yCTpaHEHMsI TMOCJIENCTBUS 3arps3HeHuid. [l 3Toro mnpoBOIATCS pas3iuyHbIe
UCCIIE/IOBaHMsL, B TOM YHUCJIE U C UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYA0BAHMUSL.

AKTYaJIbHOCTh TeMbI ONPEENSIeTCS MPOTUBOPEUNEM MEXKAY YBEIMUEHHUEM MaclTaboB
UCTIOJIb30BaHUS MIPUPOTHBIX PECYPCOB, POCTOM OOIECTBEHHBIX MOTpEOHOCTEH B 0OecredeHnu
paIoHaIbHOIO MPUPOIOIOIB30BAHUS U CTETIEHBIO MPABOBOTO PETYIUPOBAHUS OTHOLIEHUH MO
UCTIOJIb30BaHUIO M OXpaHe MPUPOJHBIX OOBEKTOB, a TAKXKE MPAKTUKOM MPaBONPUMEHEHHS B STON
chepe. B ornmynre oT MHOTMX JIPYTHX BOIPOCOB IPABOBOIO PETYIUPOBAHUS OTHOIICHUU IO
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IPUPOONOIB30BAHNIO, TPOOJIeMa PALMOHATIBHOTO MPHUPOJOIONB30BAaHUS PAaCCMATPUBAETCS
IPAaKTUYECKH BO BCEX HOPMATHUBHBIX NIPABOBBIX aKTax B 00JacTH 3KOJIOTMYECKOro npasa. bosee
TOro, B ToOCJenHue Troabl B Poccum mpeanpuHATH HEOOXOAMMbIE MEphl IO BOCHOJIHEHHUIO
3aKOHOJATEIbHbIX MpOOeNoB B cepe NPUPOAONOIb30BAHUS, IPUHAT PAJl HOPMATHUBHBIX
NPaBOBBIX AKTOB, HAINpPABJICHHBIM Ha 00ECIEYEeHHE PALMOHATIBHOIO NPUPOAONOIH30BAHUSA U
OXpPaHbl OKPY’KaIOLIEeH Cpeibl, TIOATOTOBIIEH PsiJl 3aKOHOIIPOEKTOB.

TeopeanecKaﬂ qacTb

OKonocuueckuti  MOHUMOpUHZe — 3TO KOMIUIEKCHAs, LEJCHANpaBlIeHHAas CHUCTeEMaA
HaOJII0ACHUH, OLIEHKM M IPOTHO3a M3MEHEHHH COCTOSHUS OKpY’Karollled Cpenibl, BbI3BaHHBIMU
AHTPOIIOT€HHBIMU IPUUMHAMM, [TO3BOJISIFOILYIO IPOrHO3UPOBATh PA3BUTHE ITUX U3MEHEHUI.

B 3aBucuMoctu OT MacmITaboB NMPOMU3BOAUMBIX HAONIOJCHMH pa3iMyaroT Cleayroline
BUIBI 9KOJOTMYECKOTO0 MOHUTOPHHTA: TII00aJIbHBIN; pETUOHATBHBIN; JTOKAJIbHBIH.

B 3aBUCHMOCTH OT NPUMEHSAEMBIX CPEJICTB HAOJIOCHHS: HA3eMHbIN Menii MOHUTOPUHT;
AaBHALMOHHBIN JIETKOMOTOPHBII; aBUALIMOHHBINA; KOCMUYECKUM.

[lenb 17106a1bHOTO MOHUTOPUHTA — YCTAHOBJIEHUE KOHTPOJIBHOTO YPOBHSI 3arps3HSIOIINX
BEIIECTB, CO3/IaHUE CHUCTEMbl PAHHETrO MPEIyNPEeKICHUS JKOJOTHYECKOW KaTacTpoQsl,
yCTaHOBJICHHE (DOHOBBIX YPOBHEH ISl OCHOBHBIX 3KOCHUCTEM, M3y4EHHE OMOTreOXMMHUYECKUX
LIUKJIOB.

3ajayaMM pPETrHOHAJIBHOIO JKOJIOTMYECKOTO MOHMTOPHMHIA SIBISAIOTCA: KOHTPOJIb Hal
(OHOBBIMU 3arps3HEHUSIMH;, HAOJIOJEHUE, OIEHKA, MPOTHO3 TPAHCTPAHUYHBIX IEPEHOCOB
BpPEIHBIX BeIIECTB; (OPMUPOBAHHE pacHpeAeIeHHON 0a3bl JaHHBIX 00 3KOJOrMYEcKOn
00CTaHOBKE B PETHOHE.

buounoukayus — 3T0 OlLEHKa KayecTBa OKpYXKarolledl cpeibl Mo OOUTAOIUM B HEH
opranusmam. J[ns ydera M3MEHEHHUH Cpellbl COCTABISIOT CHEUAIbHBIE CIUCKU MHAMKATOPHBIX
OpraHU3MOB.

buomecmupoeanue — wmeToj omnpeneneHus CTENEHH TOKCUYHOCTU BO3JEHCTBHS TexX
(bU3NUECKUX, XUMHUUYECKUX U OMOJIOTHYECKUX (PAaKTOPOB CPeJibl, KOTOPbIE MOTEHIIMAIBHO OMACHBI
JUISL )KUBBIX OPraHU3MOB B 3KOCHUCTEMaX.

Ilpupoono-mexnozennaa  cucmema — 3TO  COBOKYIIHOCTb  B3aMMOJEHCTBYIOLIMX
TEXHUYECKUX COOPYKEHHUIN U IPUPOJTHOU CPEIIbI.

C nenbto obecriedeHus: oXpaHbl OKpyxkatomei cpeasl B PD paspaboraHa u npuHsra
CUCTEMA 3aKOHOB, PETYJIUPYIOLIUX JEATENBHOCTh B c(hepe Mpupo0Nnoab30BaHUs.

B Hacrosimiee BpemMs B OCHOBE INPHUPOAOOXPAHHOIO 3aKOHOAATEILCTBA  JIEKUT
Koncturymuss P®. B Heil mnpommcaHo, 4YTO KaxIblii WMEET MpaBO Ha OJAronpusTHYIO
OKPY’KaIOIIYIO Cpey, JOCTOBEPHYIO MH(POPMALIMIO O €€ COCTOSIHUM M Ha BO3MeElIeHue yiepoa,
MPUYUHEHHOTO €r0 3/I0POBBIO WM UMYILECTBY 3KOJOTUYECKUM MPABOHAPYIICHUEM.

OCHOBHBIM TIPUPOJIOOXPAaHHBIM 3aKOHOM P® sBnsercs denepanbHbliii 3axkoH ot 10.01.
2002 r. Ne7-®3 «O06 oxpaHe OKpYXKaIOIIEH CPEeabD».

[Tpu OOH pemennem koH¢pepeHuH Obljla co37[aHa OpraHu3aIusl, KOOPAUHUPYIOIIAs BCe
BUJbI TPUPOOOXPAHHOM nestenbHOCTH Bcex rocyaapctB — 3to OHECKO (Opranuszanus
O6wvenunénnbix Hanwmii mo oGpa3oBanus, Hayku, KyasTypsl). Kpome FOHECKO, rnoGansHbiMu
BOIPOCAMHM  OXpaHbl ~ OKpYXKalollell cpeabl 3aHUMAIOTCA  CIEAYIONIME  OpraHu3aluu:
MexnyHapoaHbIN COI03 OXpaHbl NpUpoAsl U NpuUpoaHbIX pecypcoB (MCOII), yupexnéHHblil B
1948 r. B mnero Bxoautr Gonee 100 ctpaH, B T.4. u Poccusa; Bcemupnas opranuzanus
3apaBooxpanenust — BO3; MexayHapoaHOe areHTCTBO 1o aroMHo# 3Heprun (MAT'ATO)

Bonpocs! 1 3aganus
ba3oBb1i1 ypoBeHb
1. Cucrema 3KOJOTHYECKOT0 MOHUTOPUHTA. JIOKaIbHBIN, pETHOHANBHBINA, HAITMOHAIBHBINA U
II00ANBHBIN YPOBHU 3KOJIOTUYECKOTO MOHUTOPUHTA, MX SN U 3a]a4H.
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2. MeToapl M CpelCTBa DKOJIOTHMYECKOTO MOHUTOPUHTA: AaHAIUTUYSCKUE METOMBI, METOJbI
OMOMHIMKAIIMU 1 OMOTECTUPOBAHUS.
3. DKoyorn4yeckoe MporHo3upoBaHUe.
4. TlpupomooxpaHHoe 3aKOHO/ATEIbCTBO Kak OCHOBa paroHaIbHOrO
IPUPOIONOIb30BAHUS.
[IpuponopecypcHoe 3aKOHOIATENIbCTBO.
[IpuponooxpaHHOE 3aKOHO1ATENBCTBO.
DKoJoruueckast SKCrepTu3a.
DKOJIOTMYECKUHM acCOPT MPEANPUSITHSL.
Mex1yHapoIHOE COTPYAHUYECTBO B 00JACTH 3aIUTHI OHOC(EpHI.

©oNo O

Cnmcok JUTEepaTypbl, peKOMEHAYyeMblii K HCII0JIb30BAHUIO N0 TAHHON TemMe
OcHoBHas1 JIMTepaTypa:
1. KopoOkun, B. . Dxonorus : [yuebnuk] nis By3oB / B. M. Kopobkun, JI. B. [lepenensckuid. -
13-e uzn. - PoctoB H/]] : ®enukc, 2004. - 602 c. - (Bricmee odpazoBanue). - bubmmorp.: c. 602.
2. Opios /1.C. Dxonorust u oxpana 6uochepsl Mpu XUMHYECKOM 3arpsi3HEHUH: Y 4e0HOoe

noco6ue st By3oB/ JI.K.Cagouukoa,1.H.JIozanoBckas. - 2-e, nepepal. u gor. - M.:Bsici.
mikona,2002. - 334 ¢.: ui. - 320-322
JloToJTHUTEeIbHAS JIUTEPaTypa:

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

2 bpatuukosa, 1. I'. ®u3nko-xuMu4ecKkre OCHOBBI HHKEHEPHOH IKOJIOTHH yuyeOHoe rocobue /
W. I'. BparunkoBa. — M. : Poccuiickuii yHuBepcuTeT Ipyx0b1 HapooB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNHuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOINOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBIH KaTajaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
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5 https://openedu.ru — OTkpeiToe 00pa3zoBaHue

6 http://ecograde.bio.msu.ru — Mudpopmarmonnas cuctema «DyHaaMeHTaIbHbBIE TPOOIEMBI

OLCHKU COCTOAHUA SKOCUCTEM U SKOJIOT'MUCCKOTO HOPMUPOBAHU S
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