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BBenenne

Pemienue skomorndyeckux mpobjieM B COBPEMEHHOM MHUPE HEBO3MOXKHO 0€3 MOHHMAaHMS
OOBEKTUBHBIX 3aKOHOB DPAa3BUTHUS MPUPOJBI U oOlIecTBa. «IJKOJOTUS» HU3Y4YaeT 3TU 3aKOHHI,
KOTOpbIE JAIOT KJIFOY K YIPABJICHUIO B 00JIaCTH OXPaHbl OKPYXKaro 1Iei cpeibl.

Jucuuninuza «9K0J0rus» OTHOCUTCS K JUCHUILIMHE 6a30Boi yacTu. OHa HampaBieHa Ha
dopmupoBaHue  0o0LIENPO(PECCHOHANBHBIX  KOMIIETEHLMH, OOydarommxcsi B Ipolecce
BBINOJIHEHUsI padoT, onpeneneHusix @I'OC BO.

MeTtonudeckue yKa3aHus COCTaBIEHbl HA COBPEMEHHOM HayYHOM YPOBHE U PacCCUUTaHBI
Ha CTYIEHTOB, o HanpasieHuto 15.03.02 TexHonornyeckue MalmHel 1 000py10BaHUE.

ITocnenoBaTenbHOCTh JIAOOPATOPHBIX PAOOT COOTBETCTBYET JIOTMYECKOH CTPYKType ee
npoxoxaeHus. [lpennmaraeMble MeToAMYECKHE YKa3aHUA COJAEpKAT Marepual, KOTOPbIH
PEKOMEH/IyeTCs UCTO0Ib30BaTh CTYAEHTaM IIPH OCYIIECTBICHUH Ja00paTOPHBIX PaboT.



Tema 1. OcHOBBI 001I1eH PKOJIOTHH
JlabopaTropHasi padota 1. JKko10ru4YecKkne Uccjie10BaHUs BO3AyXa

OmeiT 1. HeﬁCTBHe KHCJIOTHOTI'O 3arps3HCHUS BO3lyXa HA paCTCHUA

Llens pabotsl: IlpomsutrocTpupoBaTh HETaTMBHOE BIUSHHE KHUCIOTHOTO 3arpsi3HEHHA
BO3/IyXa Ha pacTeHHeE.

TeopeTnyeckas 4acThb

Bonwmmoit Bpen okpykaromield cpeae HaHOCIT pPa3IMYHbIe HCTOYHHKH Ta3000pa3HbIX
BBIOPOCOB (TIPOMBILIUIEHHBIE TPENNPUATHS, TPAHCHOPT, MOXapbl), «Oyarogaps» KOTOPbIM B
aTMoc(epy momnajaeT 3HaYUTEIbHOE KOJIMYeCTBO BpeaHbix BemiecTB (okcumoB cepol (1) u (111),
okcuoB azota (1) u (1V), cepoBomopona, okcunos yriaepoaa (1) u (IV) u np.). Ot BemecTBa
MIOTJIOMIAIOTCST aTMOC(HEPHBIMH OCaJIKaMH, KOTOPbIE BBHIMAJAIOT HA 3€MITIO B BUJIE «KHCIOTHBIX)»
noxnaei uiau cHera. [lox BO31EHCTBHEM KHCIIOTHBIX OCAJKOB JIEPEBbs JIET4e MOPAKAIOTCS
BPEIUTEISIMU, U3MEHICTCS XHMHUYECKHH COCTaB MOYB M TMOYBEHHBIX MHKPOOPTaHU3MOB. B
IEepBYI0 OdYepe/lb KHUCIOTHBIE OCAIKU IOPAXAIOT JIUCThS U JAPYrHMe BereTaTHBHbIE 4YacTu
pactenuii. [lopakeHHe JHCTBEB TMPEMSATCTBYET HOPMAJIbHOMY TPOTEKAHUIO TIPOIIECCOB
dbotocunHTe3A.

OolopynoBanue U MaTepuasIbl

. Kon6st Ha 500 M ¢ mpobkamu — 2 mr;
. Crakan Ha 250 MJI ¢ BOJOIi;
. Hunuaap mepHelid Ha 250 mi;
. 3eTIeHbIe TUCThS WK TIOOETH paCTCHUH;
.Cepa l-2r;
. Cynpdun xenesa (1) 3-5r;
. KonuentpupoBanHast consiHasi KUCIOTA.

Yka3anus 1o TexHuke 0e301acHOCTH
Hcnonb3yeMble TpH BHINOJHEHUH aHajiM3a pPacTBOPBI, PEAKTHB, IMOCyla U Jpyrue
COCTaBHBIE YACTH KOMIUIEKTA JIOJHKHBI OBITH MPEABAPUTEIHLHO OCMOTPEHBI.

[Tpu ocMOTpe MPOBEPSIOT:

1. LlenocTHOCTD ¥ TEPMETHYHOCTH YIIAKOBKH PACTBOPOB, PEAKTHBOB;

2. OTcyTcTBHE MOBPEKACHUI MEPHON TOCYAbI, MPOOUPOK, KOHTPOIBHBIX IIKA H T.I1.;

3. CooTBeTCTBHE BBIOPAHHOTO MJIi HCIOJB30BAaHUS peakTuBa (pacTBOpa) WIM IOCY/]IbI
TpeOOBaHUSM METOJIMKHM aHalu3a, T.€. HAJMYHE XOPOIIO M OJHO3HAYHO YUTAEMOW STHUKETKH,
METOK Ha MEPHOH MOCy/Ie U T.II.

[Tocne mpoBeneHusi aHajan3a MEpPHbIE CKISHKH U TUIETKUA CIEAYeT MPOMBITh YHCTOM
BOJIOM, CKJISTHKH C pacTBOpPaMU HEOOXOJMMO Te€PMETHYHO 3aKpBITh U YJIOXKHUTHh B MECTa JJIsl MX
XpaHEHUS.

Bxopnsmue B cocTaB KOMIUIEKTa PEaKTHBBI T€PMETUYHO YIAKOBAaHBI BO (DJIAKOHBI M He
NPEJCTaBISIIOT OMAacHOCTH TpU XpaHEHUH. XOThb KOMIUIEKT HE COAEPXKHUT SIAOBHUTHIX U
CHJIHOJICHCTBYIOIIMX BEIIECTB, MpH paboTe ¢ KOMIUIEKTOM HEOOXOAMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBUJIaMU 0€30MAaCHOCTH, MNPEAYCMOTPEHHBIMH JJs paboT B XUMHYECKOH
nabopatopuu. B wactHocTH, ipu paboTe B 1a60paTOpUU HE JOITYCTUMO:

1. [Tomajanue XUMUKATOB U PaCTBOPOB Ha CIU3UCTHIE 000I0YKH, KOKY, OACKIY;

2. [lpunstre nuuy (MUThA);

3. Brapixanue Bo3ayxa M XUMUKATOB, 0OCOOCHHO UMEIOIINX PE3KUH 3arax ¥ HaXOALIUXCA B
MEJKOKPUCTANINYECKOM COCTOSIHUHU (00pa3yOIIUX MbLUIb);

4. Tlpu paboTe cO CTEKISHHBIMH HW3JICTUSIMU M TOCYJOM HEOOXOIUMO COOI0IaTh
OCTOPOYKHOCTH BO M30€KaHHE TIOPE30B.

[Ipu mnpoBeaeHMH SKCIEPUMEHTOB IO MOJETHPOBAHUIO  3arps3HEHUH  BO3ayXa
NPEIYyCMOTPEHO HCIIONB30BaHUE KOHIICHTPUPOBAHHBIX M Pa30aBICHHBIX KHCIOT — CEPHOM,
COJISTHOM, a30THOM, MypaBbUHON. MOTYT MpEeACTaBIATh OMACHOCTh AJISL 3I0POBbS U HEOONIbIINE
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KOJIMYECTBA ra3oB, MOJydaeMble B Xo0Jie paOoThl (Hampumep, xjiopa, okcuaa cepol (1V) u mp.).
[ToBBIIIICHHYIO OMACHOCTh MPEICTABISAIOT KPENKHE W KOHIICHTPUPOBAaHHBIC MUHEPATbHBIC
KHCJIOTBI, 4 TAKKC MypaBbUHAsA KUCJIOTA, o6nana}0mne CHJIbHBIM Pas3bCaaronium HeﬁCTBHCM npu
MIOTIAIaHUU HA CIIM3HMCTBhIC 00OJIOYKH, KOXHBIC MIOKPOBBI, OJICKY, 00YBb, 00OPYJOBaHUE U T.II.
[Ipu momaganuy KUCIOT HAa KOXKY HEOOXOAUMO OBICTPO MPOMOKHYTH PACTBOP JIFOOBIM TAMIOHOM
(candeTkoil, BETOIIBIO U T.II.), MECTO MOMAAaHUs OOUIBLHO MPOMBITH CTPYEH BOJBI U BBIMBITH C
MBLJIOM.

Oco0OeHHO omacHbl KUCTIOTHI MPHU TONAJaHUK B I71a3a. B 3ToMm ciydae rinaza HeoOXxoaumo

HEMEIJICHHO 0oOUITEHO NPOMBITH HE CUJIBHOM cTpyeit BOJBI, 3aTeM
2%-HbIM BOJHBIM PAaCTBOPOM COJIBI M CPOYHO OOPATUTHCS K Bpayy-CHEIUAIUCTY.
3aganusa

1. [TpuroToBneHNe KUCIOTHBIX TA30B U 3aMOJHEHNE UMH KOJIO.

JIJIsl IPUTOTOBJICHHS Ta30B, WCIOJIB3YEMbIX B OIBITE JJISI MOJCIUPOBAHUS BO3ICHCTBUS
KHUCJIOTHBIX OCAJIKOB Ha pacTeHUsi (CEpPHUCTOrO Ta3a M CEpOBOJOPOAA), UCHOIB3YIOTCS METOMIbBI
npernapaTuBHOro norydeHus. KonObl mepes 3amoaHeHHeM HEOOX0IUMO TINATEIEHO BBICYIIIHTS.
3anbuieHHe KOO TPOMCXOAWT HEMOCPEJACTBEHHO NP IMOJNy4eHMH Ta3oB. HecmoTps Ha
HEOOJIBIIINE KOJIMYECTBA IMOJTYyYaeMbIX Ta30B, paOOThI MO 3aMOJHEHHI0 UMHU KOJIO HEOOXOIMMO
MPOBOJAUTH B BBITSHKHOM IIKaQy.

Cepuucroiii ra3 (oxcun cepsl (1V), SO2) monyuaror cxxuranmem 1-2 T 3JeMEHTapHOM
CEephbl, OIMYIICHHOH B KOJOy B JIOKKE HAa MPOBOJOKE AOCTATOYHOW IuHBL. I[lomyuenue
CEPHHCTOTO ra3a MPOTEeKaeT MO PEaKIUu:

S+ 02=S8021 (1.1)

Jnst 3amoyiHeHHsT KOJIOBI CEPHUCTBIM Ta30M JOCTAaTOYHO TOPEHUsI Cephl B TeueHue 3-5
MUHYT.

CepoBoaopoa (cynmbdun BOZIOpOAA, H2S) MOJTy4aroT B3aUMOJICHCTBUEM

KOHIICHTPUPOBAHHOM COJISIHOM KHUCIOTHI ¢ M30BITKOM cynbhuma xeneza (ll) mpu komHaTHOU
TeMIeparype:
FeS + 2HCI = H2S?1 + FeClz (1.2)

Jlist  3amosTHEeHUsT KOJOBI CEPOBOJIOPOJIOM HCIONB3YIOT HeOobInol ¢uiakoH (OroKC,
CTaKaHYMK), UMEIONIMIA JTHaMeTp, MO3BOJISIONIAN OIyCKaTh €ro B KOJOY M HM3BJIEKaTh 00paTHO.
Bo ¢makon momemator 3-5 r cymbduma xeneza (ll), mpuKanmeBarOT HECKOJIBKO Karelb
KOHIICHTPUPOBAHHON COJITHOW KHUCIIOTHI (HAYMHAETCS OypHOE BBIJCIICHHE CEPOBOIOPOAA) U
Cpa3y ke OIMyCKarT (hJIaKOH KaKUM-ITHOO criocoOoM (Hampumep, MpUBs3aB HA HUTKE) B KOJIOY.
®dnakoH BBIJICPKHBAIOT B KOJIOE 3-5 MUHYT JI0 3aBEpPIICHUS BBIICICHUS CEPOBOJIOPOJIA, TIOCIE
YEro MU3BJIEKAIOT U3 KOJIOHI.

3aroHEHHBIE Ta3aMU KOJOBI HEOOXOIUMO IUIOTHO 3aKPhITh MPOOKaMU WU (OIBIOM.
CpoK TOJHOCTH 3allOJTHEHHBIX TaKHUM OOpa3oM KOJO JJisi MPOBEIEHUS OINBITA COCTaBISET
HECKOJIbKO YacoB.

Kon051, 3amoHeHHBIC Ta3aMH | TUIOTHO 3aKPBIThIe, HEOOXO0IMMO TIpOHYMepoBaTh. Komobl
Ne 1 3anmosHeHa cepHUCTHIM ra3oMm; kosida Ne 2 — cepoBogopoom (Pucynoxk 1).
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Pucynoxk 1. [IponymMepoBaHHbIe KOJOBI, 3aMIOJTHEHHBIC Ta3aMU

2. B xaxmyio konOy BHecuTe 4acTh pacTteHus. Omepanio NpOBOJHUTE CIETYIOUINM
0o0pa3oM: MOOYEpeHO OTKphIBaiTe MPOOKKM KOO, OBICTPO OMYyCTUT B HUX IMOOETH WU



OTJIe/IbHBIE JIMCThSI M BHOBBb 3aKkpoiliTe mpoOkamu. He Haxnonsiitech nepen kondamMu U He
BJIbIXalTEe HaxosIIuecs B HUX ra3sl. Habmoaiite, 4To MPOMCXOIUT ¢ PACTCHUSAMU.

3. Tak ke oCTOpPOXKHO (HE BAbIXasl raz) NOOYEepeaHO BieiTe B Kaxkayto koiady mo 100 mu
BOJIbl. BBICTpO 3aKkpoiiTe KoaObI MpoOkaMu. BeTpsxHUTE Kakayto K00y, 4ToObl pacTeHus! ObUIH
CMOYeHBI 00pa30BaBIIMMHUCS KUCITIOTaMU. BHOBB HabOmromaiiTe 3a pacteHussMu. OTMETbTE, Yepe3
KaKOW IIPOMEXYTOK BPEMEHH C PACTEHUSIMU IIPOUCXOIAT BUIUMBIE U3MEHEHMS.

Conep:xaHue oT4yeTa
Pesynbrarer HabmoneHM 0OPMIISIFOT B BUJIE€ TAOIHIIBI 1.
Tabnuna 1. Pe3ynbraTel SKCIIepIMEHTa

Ne laz, W3meneHns, TpOUCXOASIIME C pACTEHUEM
KonObl | Haxopsamuiicss B | [Tocme BHecenus | [locie  BosmeiicTBust | Bpems
Kos0e pacTeHusl B KOJIOYy | KHUCIOTHOTO A0S HaOJII0ICHUS
VM3MEHEHUH
1 CepHuctoii T3
(SO2)
2 CepoBoaopon
(H2S)

Ha ocHOBaHMM MOyYEHHBIX PE3YJIBTATOB CJEIANTE BHIBOJ O BIUSHUN KUCIOTHBIX JOXKICH
Ha PaCTEHHSI.
Ompit 2. BinsiHue 3arpsi3HEHUs BO31yXa aMMHAKOM Ha pacTECHHS

Ilenp paboThl: MOPOWLIIOCTPUPOBATH HETATUBHOE BIMSHUE 3arpsi3HEHUS BO3ayXa
aMMHaKOM Ha PacTEHHE.

Teopernyeckas 4acTb

Ammvuak (NH3) mpencraBnsier co0oli OECIIBETHBIN ra3 ¢ XapaKTEPHBIM PE3KUM 3araxoM
«HamaTelpHOrO crnupTay. OH Jerde Bo3AyXa M OYEHb XOPOIIO pacTBopsieTcss B Boze. [lpu
BBICOKMX KOHIeHTpauusx B Bo3ayxe (0,5% oOwvema u 0Oosee) aMMUaK CHIIBHO pa3jpakaer
CIIM3UCTBIE 000JIOUKH, BHI3BIBACT MOPAKEHHUE TJ1a3 U AbIXaTeIbHBIX MyTel. HeratuBHoe BiusiHue
3arps3HEHHBI aMMHAKOM BO3JyX OKa3bIBaeT M Ha PACTCHHS, BBI3bIBas XOPOIIO 3aMETHBIC
U3MEHEHHUs B PACTUTENbHBIX TKaHAX. TeM He MeHee aMMHaK, IPU BHECEHUH €T0 B MOYBY B BUJIE
BOJIHOTO PAcTBOPA M B XMMUYECKH CBS3aHHOM BUJIE, SBISIETCS YIOOpPEHUEM.

Oo0opynoBaHue U MaTepUaJIbI

1. Kon6a na 500 mi1 ¢ mpoOKoii;

2. ®nakon Ha 20 MuT;

3. AMMHadHas BoJa;

4. ®unbTp OYMaXKHBIN;

5. [Honuatusnen (ckoTy);

6. JIucThs nian noberu TpajgecKaHIUU WK APYTOro pacTeHHS.

Yka3aHnus 1o TexHuke 0e301acHOCTH
Hcnonb3yeMble TMpH BHINOJHEHUH aHajiM3a pPAacTBOPBI, PEaKTHB, IMOCyla U Jpyrue
COCTaBHBIE YACTH KOMIUIEKTA JIOJHKHBI OBITH MPEABAPUTEIHLHO OCMOTPEHBI.

[Tpu ocMOTpe MPOBEPSIOT:

1. LlenocTHOCT ¥ TEPMETHYHOCTH YIIAKOBKH PACTBOPOB, PEAKTHBOB;

2. OTcyTcTBHE MOBPEKACHUI MEPHOU TTOCYAbI, MPOOUPOK, KOHTPOIBHBIX IIKA H T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO /AJISi MCIOJB30BAaHUS pEaKTHBa (pacTBOpa) WIM IOCY[bI
TpeOOBaHUSIM METOJMKHM aHalu3a, T.C. HAJMYHE XOPOIIO M OJHO3HAYHO YUTAEMOW STHUKETKH,
METOK Ha MEPHOM MOCYJE U T.1I.

[Tocne mpoBeneHusi aHamM3a MEpPHbIE CKJISHKH U TUIETKUA CIEAYeT MPOMBITh YHCTOM
BOJIOM, CKJISTHKH C pacTBOpPaMU HEOOXOJWMO Te€PMETHYHO 3aKpBITh M YJIOXKHUTHh B MECTa JJIS MX
XpaHEHUSI.




Bxopsmue B cocTaB KOMIUIEKTa PEaKTHBBI T€PMETUYHO YIAKOBAaHBI BO (DJIAKOHBI M HE
NPEJCTaBISIIOT OMAacCHOCTH TpU XpaHEHUH. XOThb KOMIUIEKT HE COACPKHUT SIOBHUTHIX U
CHIIHOJICHCTBYIOIIMX BEIIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOAWMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TIpaBUJIaMU 0€30MaCHOCTH, MPEAYCMOTPEHHBIMH JJsi pPaboT B XUMHYECKOH
nabopatopuu. B wactHoCcTH, pu paboTe B 1a60paTOpUU HE JOIMYCTUMO:

1. Ilonaganue XUMHUKATOB ¥ PACTBOPOB HA CIIM3UCThIE 000JIO0UKH, KOXKY, OACHKIY;

2. [IpunsTre nuuy (MUThA);

3. Basixanue Bo3/lyXa M XUMHKAaTOB, OCOOCHHO MMEIOLINX PE3KHI 3amax U HaXOA[LINXCS B
MEJIKOKPUCTANINYECKOM COCTOSHUU (00pa3yIoIuX MbUIb);

4. Tlpu paboTe cO CTEKISHHBIMM HU3JCIUSMH U TOCYJIOW HEOOXOIUMO COOJIIOIaTh
OCTOPOYKHOCTH BO M30€KaHHE TIOPE30B.

[Ipy nDpoBeneHUM SKCIEPUMEHTOB IO MOJECJIMPOBAHUIO  3arpsi3HEHMH  BO3AyXa
NPEIyCMOTPEHO HCIIOJB30BaHUE KOHIICHTPUPOBAHHBIX M Pa30aBICHHBIX KHUCIOT — CEPHOW,
COJISTHOM, a30THOM, MypaBbUHOW. MOTYT MpeJCTaBlIATh ONACHOCTh Ul 3/I0POBbsl U HEOOJIbIINE
KOJIMYECTBa ra3oB, MOJydaeMble B X0Ji¢ padoThl (Hampumep, xjiopa, okcuaa cepol (1V) u mp.).
[ToBBIIIEHHYIO ONACHOCTh MPEJCTABISAIOT KpenKHe M KOHIIEHTPUPOBAHHBIE MUHEpAJIbHbIC
KHCJIOTHI, a TAK)KE MypaBbHHAsI KHCJIOTA, 00JIAIa0IIHe CHIIBHBIM Pa3beTalonIiM JICHCTBHEM TIPH
HOMAJaHUU HA CIM3HUCThIE 00OJOYKH, KOXKHbBIE MIOKPOBBI, OJCXKTY, 00yBb, 000PYJOBaHUE U T.II
[Tpu momagaHuy KUCIIOT HAa KOXKY HEOOXOUMO OBICTPO MPOMOKHYTH PAaCTBOP JIFOOBIM TAMITOHOM
(canderkoi, BETOLIbIO U T.II.), MECTO MOMAJaHUs OOUJIBHO NMPOMBITH CTPYEH BOJblI U BBIMBITH C
MBLJIOM.

Oco0eHHO onacHbl KMCIOTHI IPU MOMAJAAHUU B I1a3a. B 3ToMm ciyyae riiaza He0OX01uMo

HEMEIJICHHO 0oOUITEHO NPOMBITH HE CUJIBHOM cTpyeit BOJBI, 3aTeM
2%-HbIM BOJHBIM PAaCTBOPOM COJIBI M CPOYHO OOPATUTHCS K Bpady-CHEIUAIUCTY.
3aganusa

1. Ha nHO KONOBI mOJOXHUTE OyMakHBIH (UIBTP Tak, 4ToObl Koiba He pa3duiach mpu
MOCJIEIYIOIIEM OITyCKaHUH B Hee (prrakoHa.

2. Jluct winm moOer pacTeHMsl 3aKpenuTe BO (IaKOHE Kak IMOKAa3aHO Ha pPHUCYHKe 2.
OCTOPOKHO T10 CTEHKE MO0 Ha HUTKE OMYCTUTE ()JIAKOH B KOHUYECKYIO KOJIOY.

Pucynoxk 2. JIuct (mober) 3akperieHHbli BO iakoHe
3. Buecute B kon0y 3-4 xamim aMMHavyHOU BOBI, OBICTPO M T€PMETHYHO 3aKPOUTE KOJIOY
pOOKOA.
OnbIT NpoBeUTE B HaUase 3aHATH, Pe3yIbTaT 3apUKCUPYHTE B KOHIIE 3aHITHS.

Conep:xxanue oTyera
Cremnaiite BBIBOJ O BIMSIHUM 3arpsi3HEHUS BO3/lyXa Ha pacTeHUE. 3alUIINUTE
ypaBHEHHE PEAKITNH 00pa30BaHUs U3 aMMHUAKA «IIET0YHOTO» OIS

KonTpoabHbie BOpochl
1. MexaHu3mbl BO3JICUCTBUS KUCITOTHBIX TOKIEH Ha KOMIIOHEHTBI OKPYKAIOIIEH CPeabl.
2. KakoBsbI 1ToceICTBYS BBITaACHUS KMCIOTHBIX JOKIEH?
3. Kak MO’XHO CHHU3UTh HHTEHCUBHOCTDh KUCJIOTHBIX JOXKIEH?
4. B yem 3akimovaroTcs GU3NYECKUE IPUYUHBI TAPHUKOBOTO ddexTa?
5. 'mo6anpHO M3MEHEHNE KITMMaTa: MPUINHBI, MEXaHU3M TPOIECcca, TOCIEICTBUS.
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6. KakoBbl Oynmyt mocnenctBust i Ouocdepsl, ecianm NapHUKOBBIA 3ddekr Oymer
IPOJOJIKATh YCHUIINBATHCS ?

CHuUCOK JuTepaTypbl, peKOMEHAyeMblil K HCII0JIb30BAHUIO 110 JAHHOM TeMe
OcHoBHasi JInTEpaTypa:

1. KopoOkun, B. W. Dxonorus : [yuebnuk| mist By3oB / B. U. Kopookun, JI. B. [lepenenbckuid. -
13-e u3x. - PoctoB w/]] : denunkce, 2004. - 602 c. - (Bricuiee o6pa3oBanue). - bubnuorp.: c. 602.
2. Opios JI.C. Dxonorust u oxpana 6uochepsl MpU XUMHYECKOM 3arpsi3HEHUN: Y 4eOHOoe
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NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIIA K 00pa30BaTEeIbHBIM peCypcaM
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5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

6 http://ecograde.bio.msu.ru — Mudopmarmonnas cucrema «DyHmaMeHTaIbHbBIE TPOOIEMBI

OOCHKHU COCTOAHUA 9KOCHUCTEM U SKOJIOTMYCCKOI0 HOPMHUPOBAHHA

JlabopaTopnasi padora 2. JKoJI0ru4ecKre UCCIeI0BAHUS BO/bI
OmnsiT 1. Habmonenne 3a coCTaBOM aTMOC(EPHBIX 0CaIKOB

Llenb paboter: M3ydenue cocraBa aTMOC(EpPHBIX OCAIKOB.
Teopernyeckas 4acTb
KucnotHocTs BOJBI ompesensercs 3Ha4YeHUEM BOJOpoJHOro mnokasarens (pH), xoropsrit
JUISL TIPUPOJIHBIX BOJI OOBIYHO MMeeT 3HaueHus oT 6,5 mo 8,5. M3menenus pH Boawl Bomoema
OOBIYHO MOTYT BBI3BaTh 3arpsi3HEHUS BO3/1yXa KHUCIOTHBIMH IMPUMECSIMH (OKCHAAMU CEpPbI U
azota, okcuaom yriepoga (IV) u ap.), KOTOpble «BBIMBIBAIOTCS» M3 BO3AyXa AOKASIMH U
nomnajgalT B BogoeM. WM3meHenuss pH MoryT BbI3BaTh TakKe 3arpsi3HEHHS BoOJOEMa
IMPOMBINUIEHHBIMA CTOYHBIMM BOJAMH, KOTOpBIE HE MPOLLIM HeWTpanuzauuro. KuciaoTHocTs
OPUPOAHON BOJBI MOXET OMNPEACTAThCS TAKXKE XapaKTepoM IOYBOIPYHTOB, JaHImadra B
KOTOPOM pacrojiokeH BogoeM. M3menenune pH npupoaHoi BOIbI CBEPX AOMYCTUMBIX IPEAECIOB
(6onee 8,5 m MeHnee 6,5) co3maeT cpeay, HENPUTOAHYIO JAJS CYIIECTBOBAHHS OOJBLIMHCTBA
BOJHBIX OPraHW3MOB, OCOOCHHO mMpocTeimmx. KauecTBO MpupoaHON BOABI B 3HAYMTEIBHON
CTEIIEHU OIPEIENAETC KOHUEHTPALUE! pPAaCTBOPEHHBIX B HEHM MHUHEPAIBHBIX COJe. MOXKHO
BBIJIETIUTH JIBa OOJIBLINX KJIaCCa MUHEPAJIbHBIX COJIEH, KOTOpbIE BCTPEYAIOTCS B IPUPOIHOM BOJIE
B 3HAUUTEJIbHBIX KOHIeHTpanusax (Tabmuua 3).


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

OcHOBHOM BKJIaJl B O0IIIee COJIECOAECpKAHNE BHOCAT CONM 1-ro Kiacca, KOTOPBIE CIETyeT
ompeneniTh B nepByto odepeab. Comu 2-ro Kiacca Takke He0OXOAUMO YUUTHIBATh MPU OLIEHKE
KadecTBa BOJABI, T.K. Ha KaKAY0 W3 HHUX ycraHoBieHO 3HadeHue I[I/IK, XOTs OoHM BHOCSAT
HE3HAUMTENILHBIN BKJIA]] B O0IIEE COJIECOIEPKAHUE TIPUPOTHBIX BO/I.

Tabnuna 3. OCHOBHbIE KOMIIOHEHTBI, CO3JAIOLIME MHUHEPAIN3ALMIO NMUTHEBOH M MPUPOJAHON
BO/IbI

KoMITOHEHTH MUHEPAIBHOTO COCTaBa BOJIBI [penenpHO HOMyCTHMAs KOHIIEHTPALIHS
(1K)
1-i1 KITACC

1. Katuonsr:

Kansiwmit (Ca®") 200 mr/i

Harpwii (Na*) 200 mr/n

Maruuii (Mg®*) 100 mr/n

2. AHWOHBIL:

I'mapokapbonat (HCO3) 1000 mr/xn

Cynsdar (504%) 500 mr/n

Xnopup (CI) 350 mr/n

KapGonar (CO3) 100 mr/n

Hurpar (NO3") 45 mr/n

2-it KITACC

1. KatnoHsl:

Ammonnii (NH4") 2.5 mr/n

XKeneso obmee (cymma Fe?* u FeY) 0,3 mr/n

MeTaibl 0,001 mMomB/I

2. AHMOHBI:

docdar (POs>) 3,5 Mr/n

Hurpar (NO2) 0,1 mr/n

B nmnepByro ouepenp HapyLIIEHHBI MUHEpAJIbHBIM COCTaB BOJBI CKa3bIBAaeTCAd Ha
KU3HEJEATEIIBHOCTH TMPOCTEUINNX (KJIETOYHBIX) OpPraHU3MOB, T.K. PACTBOPEHHBIE COJIU U
onpeAensoT oOMEH BEIIECTB KJIETOK C OKpYy)Kalolled Cpeqol U SIBISIFOTCS CTPOUTEIbHBIM
MaTepUajoM ISl JIEMEHTOB XUBOW KieTKH. lloBbllIEHHas KOHLIEHTpalus coJed B BOJE
naryOHO CKa3bIBAaeTCsl Ha MHHEpAJIbHOM COCTaBE OKPY’KaIOILEH BOJOEM IOYBBI, BbI3bIBas €€
3aCOJIEHHE, KaK B IIPOLIECCE BIUTHIBAHMS BOJBI MOYBOM, Tak M IPU OPOIIEHUHM TAaKOH BOAOMU
CEJIbCKOXO03SUCTBEHHBIX Moyiel. McTouHnkamu oOoramieHusl MpUpoaHON BObl MHUHEPATbHBIMU
COJISIMU, IIPUBOASILETO K HAPYLIEHUIO IPUPOJHOTO COJIEBOIO PABHOBECHUS B BOJE, ABIISIOTCS:

e JIMBHEBBIC U TAJIbI€ BOJBI C MOCHIMAEMbIX COJIIMU 3UMOH YJIUI] TOPOJIOB U JI0pPOT;

® TIOBEPXHOCTHBIE JJOXKIEBBIE BOJBI C MOJIEH, Fa30HOB MOCIE MPUMEHEHUSI Ha HUX MUHEPaIbHBIX
y10OpeHuit, a TaKk)ke TPYHTOBBIE BOJBI;

® HEOUYMIICHHBIE CTOYHBIE BOJIbI, PACCOJIbI, COPAChIBAEMbIE MMPOMBIIUIEHHBIMU MTPEATPUATHIMH,
u J1p.

[ToBplIEHHAsT KOHLIEHTpALMs COJEM yXy[IIaeT BKYC IHUTBEBOM  BOJBI. IIpn
KOHIIEHTpaUUsIX CcoJie, mnpeBblmarommx coorBercrBytomue II/IK, Boma craHoBuTCs
HENPUTOHOM JUIsl AT U UCTIOJIb30BAaHUS HA XO3SMCTBEHHBIE HYKIBI.

Ha mpaBWIBHOCTH IMONyYEHHBIX PE3YJIBTATOB AHAIM30B BIUSET crocod oTOOpa mpoOE!
BOJIBI M ycioBUs ee XpaHeHus. IIpoGa nomkHa ObITH OTOOpaHa B YUCTYIO CTEKJISHHYIO WU
IUTaCTMACCOBYIO OyThUIb 00BeMOM He MeHee 0,5 11 (B OyThuIM JTODKHO ocTatbest He Oosee 5-10
MJI BO3]lyXa); MPOOBI ClIeyeT aHaIU3UPOBaTh B TEUEHHE HECKOJIBKUX YacoB rociie 0oToopa 11ubo
XPaHUTh B XOJIOJWIbHUKE.

OueHp yAOOHBIM OOBEKTOM JIi M3Y4YEHUS MUHEPAIbHOTO COCTaBa BOJbI SBISIOTCA
OyThUIMPOBAHHbIE IUTHEBBIE M MHHEPAJIbHbIE BOJbl, HMEIOLUIME OSTUKETKM C YyKa3aHUEM
KOHIICHTPALUl paCTBOPEHHBIX COJIEH.
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JoxxneBast Boja 0OBIYHO UMEET cIaboKuCible cBoicTBa. [Ipoucxoaut 310, Kak MpaBHIIo,
BCJIEJICTBHE pacTBOpeHUs B HeW quokcuaa yriaepona COz. [Ipo6iemsl, CBI3aHHbBIE C KUCIOTHBIM
WIM IIEJIOYHBIM 3arpsi3HEHUeM aTMoc(EepHOM BOJbI, IPOUCXOASAT dallle BCEro MH3-3a
JeATETbHOCTH YEJIOBEKA.

[TprunHON BO3HMKHOBEHHSI KHUCJIOTHBIX JOXAECH SIBISIFOTCSI MAacCOBbIE IPOMBINIICHHbBIE
BeIOpoCH! okcuaa cepsl (IV) SO2 u okcunos azora NOx B atmocdepy. B pesynbrate okucieHus
9TUX BELIECTB KUCJIOPOJOM BO3JyXa U B3aUMOJEUCTBUA ¢ aTMOC(EepHON BIarod MpoOUCXOAUT
obpazoBanue aszotucroin (HNO2), azornoit (HNOs), cepuucroii (H2SO3) u cepnoii (H2SOa)
KHCJIOT.

OobopynoBanue 1 MaTepUAJIbI

JIoxKa;
Hoxuunpr;
ITunaner;
[Tpobupkuy;
[taTuB A5 TpoOUPOK;
PactBoOp #oxa;
PactBop nudennnamuna B KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTE;
PacTtBop cosu G6apus (HaChILIEHHBII);
PactBop comsinoi kucnotsl (1:5);
0. Bopga yucras;

11. pH-tect nnu Gymara MHIMKATOpHAs yHUBEpCaIbHAs;

12. TIpoOsl ocankoB (A0S, CHEra, JIbJa).

Yxa3aHus no TexHuKe 0e30MaCHOCTH
Hcnonb3yeMble NpU BBIIOJHEHUM aHajIW3a pacTBOPBI, PEAKTUB, IOCYJIa M Jpyrue

COCTaBHBIE YAaCTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

IIpu ocMoTpe poOBEPSIIOT:

1. [1enocTHOCTh M TEPMETUYHOCTh YIIAKOBKH PACTBOPOB, PEAKTHBOB;

2. OTcyTcTBHE MOBPEXKACHUI MEPHON TOCYAbI, MPOOUPOK, KOHTPOIBHBIX IIKA H T.I1.;

3. CooTBeTcTBHE BBIOPAHHOIO MAJISi MCIOJB30BAaHUSl peakTHBa (pacTBOpa) WM TOCY/]IbI
TpeOOBaHUSM METOJIMKHM aHalu3a, T.€. HAJIMYHE XOPOIIO M OJHO3HAYHO YUTAEMOW STHUKETKH,
METOK Ha MEpPHOM NOCYAE U T.II.

Ilocne mpoBeneHHs aHaiu3a MEPHBIE CKISHKH W MHUIETKH CIEAYyEeT MPOMBITh YHCTOU
BOJIOM, CKJISIHKH C pacTBOpaMH HEOOXOAMMO IE€pPMETHYHO 3aKpbITh U YJOXKUTh B MECTa JUIsl MX
XpaHEHHUS.

Bxopnsmue B cocTaB KOMIUIEKTa PEaKTHBBI T€PMETUYHO YIAaKOBAaHBI BO (DIaKOHBI M HE
NPEACTABISIIOT OMACHOCTH TMpPU XPaHEHHH. XOTb KOMIUIEKT HE COAEPKUT SJOBUTHIX U
CHJIHOJICHCTBYIOIIMX BEIIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TIpaBUJIaMU 0€30MaCHOCTH, MNPEAYCMOTPEHHBIMH JJsi pPaboT B XUMHYECKOH
nabopatopuu. B wactHoCcTH, pu paboTe B 1a00paTOpUU HE JOITYCTUMO:

1. [Tomaianue XUMUKATOB U PaCTBOPOB Ha CIU3UCTHIE 000I0UYKH, KOKY, OACIKIY;

2. llpunstue numu (MUTHA);

3. Brapixanue Bo3ayxa M XUMUKATOB, 0OCOOCHHO UMEIOIINX PE3KUH 3arax U HaXOJALIUXCS B
MEJIKOKPHCTAIITHYECKOM COCTOSIHUHU (00pa3yroIuX MbLb);

4. Tlpu paboTe CcO CTEKISHHBIMH H3JICTHSIMH M TOCYJO0M HEO0OXOIUMO COOI0IaTh
OCTOPOKHOCTB BO U30€KaHUE MTOPE3OB.

[ToBbIIIEHHYIO0 OMACHOCTh MPEICTABIISIOT KPENKUE U KOHIIEHTPUPOBAHHBIE MUHEPAIbHBIC
KHCJIOTHI, a TAK)KE MypaBbHHAsI KHCJIOTA, 00JIaIal0MIHe CHIBHBIM pa3beTalonIiM JICHCTBHEM TIpH
MOMAJaHUU Ha CITU3UCThIE 000IOYKH, KOKHBIE TIOKPOBBI, OJICXK 1Y, 00yBb, 000pyAOBaHKE U T.II
[Ipu momaganuy KUCIOT HAa KOXKY HEOOXOAUMO OBICTPO MPOMOKHYTH PacTBOP JFOOBIM TAMIOHOM
(candeTkoil, BETOIIBIO U T.M.), MECTO MOMAJAaHUS OOUIBLHO MPOMBITH CTPYEH BOJBI U BBIMBITH C
MBLIIOM.

ROoo~NoGaMWNE
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OcobeHHO onacHblI KUCIOTHI TIPH MONAJAaHUM B Ti1a3a. B aToM ciydae riasa HeoOXoanmo
HEMEJIEHHO OOMIIBHO IIPOMBITH HE CUJIBHOM cTpyen BOJBI, 3aTeM
2%-HBIM BOJTHBIM PACTBOPOM COZIBI i CPOYHO OOPATHTHCS K BPady-CHECIAAINCTY.

CoOmroaiiTe 0OCTOPOXKHOCTB IPU paboTe ¢ pacTBOPOM AU(EeHMIaMUHA B CEpHON KucioTe!

CoOroaiiTe 0OCTOPOKHOCTB: XJIOPH] OapHst TOKCHYEH!

3ananus
A. Onpenenenune pH

1. CmouunTe MOJOCKY YHUBEPCAIbHOW MHAMKATOPHOW Oymaru ucciemyemon Bomoi. s
3TOr0 HAKJIOHWUTE MPOOHPKY € BOJOM M OMYCTUTE B HEE OJUH KOHEI[ MOJIOCKU MHAUKATOPHON
Oymaru, Jiepka MMHIETOM BTOpoii ee koHel (PucyHok 6).

Pucynok 6. Onpenenenue pH ucciemyemoil mpoosl BOIbI
2. BblHbTE MHAMKATOPHYIO Oymary U3 NpOOUPKHU UM CPABHHUTE IMOJIYyYEHHYIO OKPACKy CO
mkanoi. Onpenenure pH uccinenyeMoil Boabl (10K1€BOM, Tajlol CHETOBOM, TaJoOro JibJa) IO
HIKaJe.
b. O0HapyxeHue HUTPAT-UOHOB
Jlo6aBpTe B TPOOMPKY C HCCIeayeMol Boaoi 2-3 Karmm pacTtBopa audeHmIamMuHa

(Pucynox 7). Ilpu Hamuuuu B BOJie HUTPAT-HOHOB PAacCTBOP OKPAIIMBAECTCS B CHHUN IIBET.

PacTteop
andbvHunaMnHa
no Kanmnsam

5mn

Pucynok 7. OOHapyKeHHEe HUTPAT-HOHOB B UCCJIETyEMOM TPOOE BOJIBI

[TpuroroBnenue pactBopa IueHWIaMHHA B KOHLIEHTPUPOBAHHON CEpHOW KHCIOTE: B
KanenpHUIly (25 M) HaseiTe Ha 2/3 oObeMa KOHIIEHTPUPOBAHHYIO CEPHYIO KUCIOTY (TIOTHOCTh
1,84 r/cm®) 1 BHecUTE B Hee Ha KOHUHMKE CKANBIIENs HECKOIBKO KPUCTAIOB JU(EHUIaAMUHA.

KonuuecTBeHHOE oOmpesesieHne COAEpKaHUS HUTPATOB TAKKE€ MOYKHO BBIIOJIHUTE C
IIOMOLIBK0 HHUTpAT-TECTA. [l 3TOro BBIHBTE MOJNOCKY TecT-cucTeMbl «Hwurtpart-Tect» wu3
YIaKOBKU M OTPEXbTE KyCOUEK MHIUKATOPHOM IOJIOCKU pa3MEpOM IPUMEpPHO 5x5 MM. 3axkaB
OTpE3aHHbIM YYacTOK MOJIOCKH MHHLIETOM, OKYHUTE B TECTUPYEMYI0 NpoOy Bozbl. Yepes 3 MUH.
CpaBHUTE OKpacKy pabodero ydacTka C KOHTPOJBHOH IIKamoW Ha OOJOXKKE TeCT-CHCTEMBI U
OIIPEAEIINTE COACPKAHUE HUTPATOB.

B. O0napyxenue cy1b(puT-HOHOB

1. JoGaBbTe B mpoOHpKY C HccaeayeMoii Bofou 1-2 karmm pacTBopa ioaa.

Jns mpuroToBNIEHHMS pacTBopa HWoaa anTeuHbld S5%-HBIM CHOUPTOBOM pacTBOp MHoja
pa30aBistoT B 20 pa3 Bogoil 10 1IBETa HEKPENKOIo Yasi.

2. HabOuromaiite, 9T0 MPOUCXOTUT C OKPAIICHHBIM PACTBOPOM.

I'. O0napy:xeHue cy1b(aT-uHOHOB

Job6aBpTe B IpoOUPKY € HcciaeayemMoit Bojoi 10 kamens pacTBopa COJITHOW KUCIOTHI U 2
KaIuii pactBopa cosi 6apust. Habmronalite B TeueHue 3 MUH. 3a MOMYTHEHHEM pacTBOPA.
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KonuuectBeHHOE oOlpeneneHue CcoaepKaHusi Cyab(paT-nOHOB MOYKHO BBINOJHATH C
MOMOIIBIO TeCT-KOMIUIEKTa «Cynb(aTey», 1Ji 3TOTO:

1. OmnonocHuTe MEPHYIO CKJISIHKY HECKOJBKO pa3 aHanu3upyemon Bojoi. Haneiite B
CKJISTHKY 2,5 MJI IpOOBI BOJIBI, UCIIONB3YS AJII TOUHOCTH MUMNETKY KanenbHully (PucyHok 8).

2,5 mn
==
Pucynok 8. MepHas ckisiHKa, 3al10JHEHHAs! aHAJIM3UPYEMOU BOJ0M

2. Hosemute pH mpoObl no pH 4 pactBopamu TuUApOKCHIA HATpHsl JTHOO COJITHON
KHUCJIOTBI, MPHOaBIsisi MX C MOMOIIBI0 MUIETKU-KaleIbHUIIBI, B 3aBUCUMOCTH OT pH cpenbl.
Kontponupyiite 3nauenue pH no yHuBepcaibHOM HHAWKATOPHOU Oymare.

3. Hcnonp3ys numerky-KameiabHHILy, N00aBbTE€ B CKISHKY C aHAJIW3UPYEeMOW BOJOM
pactBop opraHuioBoro K mo MeTku «5 mu». 3akpoiiTe CKISIHKY NpOOKOH M mepeMernaiTe
pacTBop.

4. CoenuHUTE HINPUII-I03aTOP ¢ NuUMeTkoi st TutpoBanus (Pucynok 9). C nmomoiibio
mimpuna HaOepuTe B MUNETKY JUIsl TUTPOBaHUSA pacTBOp xyopuna Oapusi. [loctemenHo, mno
KalulsiM, THUTPYWTE COJEpKMMOE CKJISHKM pacTBOpPOM XJjopuaa Oapus 10 TOSBICHUS
HEHUCcUe3arolIel 3eJIeHOBATO-TOIyO0N OKPACKH.

Pucynok 9. CoennHenue mmpuia-ao3aropa ¢ NUIETKOMN JIsl TATPOBAHUS
[Tpumeuanue. [{ng yeTkoro omnpeneneHuss TOYKU SKBUBAJIEHTHOCTH OKPAacKy THUTPYEMOM
IpoObl CpaBHUBANTE C OKPACKOM X0JIO0CTOM MpoObI, B KAYECTBE KOTOPOW HCIIOJIb3YHTE CKIISTHKY C
TaKUM k€ 00bEMOM aHAIN3UPYEMON BOJIbI U MHUKATOPA.
5. Onpenenute 0o0beM pacTBOpa XJopuaa Oapusi, U3pacXoJOBaHHOTO Ha TuTpoBaHue (V,
M) (Pucynoxk 10):
V = Vo — Vi
)

WNexonHBIR
obLEM Vol

KoHeuHkIn
obLém Vil

Pucynok 10. Onpeznenenue u3pacxoJ0BaHHOTO XJIOpHIa Oapus
6. Paccuuraiite koH1IeHTpanuio cyiabdpaTos (Cc, MI/i1) B aHamu3upyeMoit Bojie o hopmyie

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

rne: 48,03 — momnsipHas Macca S5KBUBAJICHTA CyNb(aT-HOHA, T/MOJIb;
V — o0beM pacTBopa xjopuaa 6apus, U3pacxoJOBAaHHOTO HA TUTPOBAHHE, MIT;

13

—384-V 3)



Cs — KOHIIGHTpAILMsI pacTBopa XJopuaa Oapus, UCTIOIb3yeMoro s tutpoBaHus, (0,02
MOJIb/JI DKBUBAJICHTA;

1000 — koa¢dunmeHT nepecueTa eAMHAL K3MEPEHHI U3 TPAMMOB B MIJUTUTPAMMBI;

Vi1 — 00beM npoObl, B3ATOM JJIs1 TUTPOBAHHUS, 2,5 MIL

Conep:xanue oT4yeTa

3adukcupyiTe pe3ynbTaThl OKCIEPUMEHTOB B TeTpaau. Vcmonwp3ys MOITydeHHbIE
Pe3yNBTAThHI SKCTICPUMEHTOB, CICJIATE BBIBOJI O BO3MOYKHBIX UCTOYHUKAX 3arPS3HCHHS OCAIKOB.
Hamummre coOTBETCTBYIOIINE YPABHEHUS XUMHUECKUX PEaAKIIUA.

OmpiT 2. OnpeiesieHne OPraHoIeNTHYECKUX MOKa3aTesel KaueCcTBa BOIbI

[{enb paboThl: 3HAKOMCTBO C OPTaHOJIEITUYECKON OLIEHKOW KauecTBa BOJIBI.
Teopernyeckas 4acTb

Jlroboe  3HAKOMCTBO CO  CBOWCTBAaMH  BOJbl ~ HAYMHACTCS C  ONpEJeNICHUs
OpPraHOJIENTUYECKUX IOKa3aTeNei, T.e. TakuX, Uil OMNpEJeNIeHHs] KOTOPbIX MbI MOJIb3yeMcCs
HalllUMHU OpraHaMHM 4YyBCTB (3peHHEM, OOOHsSHHEM, BKycoMm). OpraHojenTHueckas OIeHKa
HOPUHOCUT MHOT'O IPSIMOM U KOCBEHHON MH(OPMALIMK O COCTaBE BOJIbI U MOXKET OBITh NIPOBECHA
ObicTpo U 0e3 Kakux-1u0o0 mpubopoB. K opraHonenTH4YECKMM XapaKTEpUCTHKaM OTHOCSATCS
IIBETHOCTb, MYTHOCTb (IIPO3PauyHOCTh), 3aMax, BKYC U IPUBKYC, IEHUCTOCTb.

OpranosienTHyeckas OIEHKa KauecTBa BOJbl — 00s3aTesibHas HaudajbHas IpoLeaypa
CaHUTAaPHO-XMMHMYECKOTO KOHTpOJIi BOAbl. Ee MNpaBUIbHOMY HPOBEICHHUIO CIIELUAINUCTHI
IpUJIAI0T OOJIBIIOE 3HAUCHHUE.

L[BETHOCTb — €CTECTBEHHOE CBOWCTBO MPHUPOJHON BOJbI, 00YCIOBIEHHOE HMPUCYTCTBHUEM
TYMHUHOBBIX BEIIECTB W KOMIUIEKCHBIX COCIMHEHUH jkeme3a. [[BeTHOCTh BOABI MOXKET 3aBUCETH
OT CBOWCTB M CTPYKTYpBI JHA BOJIOEMa, XapaKTepa BOJHOM PacTUTENHFHOCTH U MPUIIETAIOMUX K
BOJIOEMY I10YB, HAJTMYHUS B BOJOCOOPHOM Oacceiine 007I0T U TOPPSHUKOB U JIp.

Ecnu okpacka BOJbl HE COOTBETCTBYET OOBIYHBIM INPHPOJIHBIM OTTEHKaM, a TaKXke IpH
MHTEHCUBHON €CTECTBEHHOW OKpAacKe, OMPEAEISIOT BBICOTY CTONOA KUIKOCTH, MPU KOTOPOM
BU3yaJIbHO OOHapyxuBaeTcsi okpacka. COOTBETCTBYIOIIAsi BbICOTa CTOJIOA BOJBI HE JIOJKHA
IPEBBIMIATH: JJIS BOJABI BOJJOEMOB XO3SHCTBEHHO-NIUTHEBOTO Ha3HadeHUs1 — 20 ¢M; KyJIbTypHO-
ObITOBOro HazHaueHuss — 10 cM. VYjoBineTBOpHUTENbHAas IBETHOCTb BOJABI yCTpaHsET
HEO0OXOAUMOCTh omnpeaesieHus Tex 3arpsizautesnei, [IJIK KoTopeiX ycTaHOBJIEHBI IO IBETHOCTH.
K TakuM 3arps3HUTENsM OTHOCSTCS MHOTME KpacuTeld U COEAMHEHMs, oOpasyloiue
MHTEHCUBHO OKpAIIIEHHBIE PACTBOPHI.

MoXHO omnpenensaTh LBETHOCTh M KAayeCTBEHHO, XapaKTepu3ys LBET BOJbl B MpOOUpKe
BeIcOTOM 10-12 cm (Hampumep, OecuBeTHas, ciaaboskenTasi, xKenras, OypoBarasi v T.JI.).

OnpeneneHyre IBETHOCTU (WM I[BETA) BOJABI AKTYaJIbHO TOJBKO IPU OIEHKE KayecTBa
OKpAIIIEHHBIX MPUPOIHBIX BOJ JHOO MPU aHAIM3€ CTOYHBIX BOA. L[BEeT y MUTHEBOW BOABI, Kak
IPaBUIIO, OTCYTCTBYET.

MyTHOCTE BOJBI OOYCIIOBJIEHA COJEpPKAHWEM B3BEIICHHBIX B BOJE MEIKOIUCIEPCHBIX
puMecei — HepacTBOPUMBIX WJIM KOJUIOMIHBIX YACTHIL PA3IMYHOTO POUCXO0XKICHHUS.

MyTHOCTB BOJIBI O0YCIIOBIMBAET H HEKOTOPBIE PYTHE XapaKTEPUCTUKU BOJIBI, TAKHE KaK:

® HAIMYKME OCaJKa, KOTOPBIH MOXET OTCYTCTBOBATH, ObITh HE3HAUYUTEIIbHBIM, 3aMETHBIM,
00JIBIINM, OYEHb OOJIBIIUM (KOJIMYECTBO OCA/IKa MOKHO U3MEPATh B MHUJUIUMETPAX);

e HAIWYME W KOJMYECTBO B3BEIIECHHBIX BEUIECTB, HJIU TPYOOIHMCIIEPCHBIX MpUMecen
(u3MepsieTcsd B MIJUIMTpaMMax Macchl IpUMecei Ha JINTP BOJIb);

® [IPO3pPavyHOCTh, U3MEPSETCA KaK BBICOTA CTOJIOA BOBI, NMPH B3IJILAE CKBO3b KOTODBIM Ha
Oemnoii Oymare MOXKHO pa3inyaTh CTAHIAPTHBIA NeYaTHBIN HPUQT.

Jlns onpeneneHyuss MyTHOCTH UCIOJb3YETCsl BU3yalIbHbI METOJ — 110 CTENEHU MYTHOCTH
cronba BeicoToi 10-12 cM B MyTHOMepHOH mnpoOupke. MyTHOCTH TPOOBI ONUCHIBAIOT
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KaueCTBEHHO CIIEAYIONIMM 00pa3oM: mpo3pavHas; c1abo Omnajieciupyrolas; onajlecuupyomas;
cnabo MyTHasi; MyTHasi; OU€Hb MyTHas.

Onanecnennus — ot opalus (J1at.), Ha3BaHUE MUHEpaja — SBICHUE XapaKTEPHOTO CBEUCHHUS
KOJUTOMIHBIX PACTBOPOB MPU MX OOKOBOM OCBEIICHUHU, XOPOIIO HaOII0gaeMoe Ha TEMHOM (pOHE.
SBnenne 0OYCIIOBICHO paccesHHWEM CBETa BCIEACTBHE €ro JAW(PAKIHH OT B3BEHICHHBIX B
KOJUIOUJTHOM PAacTBOPE MUKPOYACTHI], HAXOASIIMXCA B BBICOKOUCIIEPITUPOBAHHOM COCTOSIHUH.

3anax BOJbI OOYCJIOBJICH HAJM4YMEM B HEW JIETYYHMX MaxXHYIIUX BEIIECTB, KOTOPHIC
MOMAJAl0T B BOJY €CTECTBEHHBIM IyTeM MO0 CO CTOYHBIMU Bojaamu. [IpakTudecku Bce
OpraHMYecKre BeulecTBa (B 0COOEHHOCTH KHUAKUE) UMEIOT 3arax U nepeaaroT ero Boje. OObI4HO
3amax ompeaensoT npu koMHaTHOW (20°C) u mpu moBbimeHHO# (60°C) Temmeparype BOJIBI.
3amax Mo XapaxkTepy MOAPa3ACAOT Ha JBE TPYMIbI, ONPENess ero CyObEeKTUBHO MO CBOUM
OILLYLICHUSIM:

1) ecTeCTBEHHOTO MPOUCXOKACHHS (OT KUBYIIUX U OTMEPIIMX OPTaHU3MOB, OT BIUSHUS
MOYB, BOJHOMN pACTUTENHFHOCTH U T.I1.);

2) UCKYyCCTBEHHOTO TEXHOTEHHOTO MPOUCXOXKIACHUS. Takue 3amaxu 0OBIYHO 3HAYUTEIIHHO
U3MEHSAIOTCS MPU 00pabOTKE BOBI.

OueHky BKyca BOABI TMPOBOAST y TMHUTHEBOM MPHUPOAHOM BOABI NPU OTCYTCTBUU
MO/I03PEHUM Ha €€ 3arpsi3HEHHOCTh. Pa3znuyaroT 4 BKyca: COJIEHBIH, KUCIbIM, TOPbKUMA, CITAKUM.
OcranpHble BKYCOBBIC OIIYIICHUS CUYWUTAIOTCS MPUBKYycamMHu (COJIOHOBATHIM, TOPHKOBATHIM,
METATTUYECKHM, XJIOPHBINA U T.1.). BKyc U MPUBKYC OMpenessioT B ChIpOil (HEKUIITYEHOU BOJIE)
BOJIC, 32 MCKJIIOUYEHHEM BOJBl M3 OTKPBHITHIX BOJOEMOB W HMCTOYHUKOB, COMHHTEIBHBIX B
CaHUTApHOM OTHOIIEHNH. IHTEHCMBHOCTD BKyCa U MPUBKYCa OLICHUBAIOT 0 5-0aIbHOM IIKaJIe.

[Ipu onpeneneHnu BKyca U MPUBKYyca aHAIU3UPYEMYIO BOly HAOMPAIOT B POT M3 CTaKaHa U
3a/1epKUBAIOT Ha 3-5 cek, He nporuarbiBad. [locie onpenenenus BKyca BOAY CILIEBBIBAIOT.

OolopynoBaHue U MaTepuaJIbl
[Tpobupku;
[IpoOxku;
[taTuB ams mpoOUpoK;
JIoxKa;
Crakansl oHOpa3oBbie Ha 200 M — 5 mT;
Coib;
lNopuuiia;
Caxap;
. Jlumon;

10. Kumnsauenas Boga;

11. MonenbHbIE pacTBOPHI.

Yka3anus 1o TexHuke 0e301acCHOCTH
Hcnonb3yeMble TMpH BHINOJHEHUH aHajiM3a pPAacTBOPBI, PEAKTHB, IMOCyla M Jpyrue
COCTaBHBIEC YaCTHU KOMIUIEKTA JIOJDKHBI OBITh MIPEABAPUTEIIBHO OCMOTPEHBI.

[Tpu ocMOTpe MPOBEPSIOT:

1. [lemoCTHOCTh U TEPMETUYHOCTh YITAKOBKH PACTBOPOB, PEAKTHUBOB;

2. OTcyTcTBHE MOBPEXKACHUI MEPHON TOCYAbI, MPOOUPOK, KOHTPOIBHBIX IIKA H T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO MAJIsi MCIOJB30BAaHUS peakTHBa (pacTBOpa) WIM IOCY]bI
TpeOOBaHUSIM METOJIMKHM aHalu3a, T.C. HAJIMYHE XOPOIIO M OJHO3HAYHO YUTAEMOW STHUKETKH,
METOK Ha MEPHOM MOCYJE U T.II.

[Tocne mpoBeneHusi aHaan3a MEpHbIE CKISHKH U TUIETKA CIEAYeT MPOMBITh YHCTOM
BOJIOM, CKJISTHKM C pacTBOpaMU HEOOXOIMMO TE€PMETHYHO 3aKPBITh U YJIOXKHUTh B MECTa JIJISl UX
XpaHEHUSI.

Bxonsmme B cocTaB KOMIUICKTAa PEAKTHUBBI TEPMETHYHO YIAKOBAHBI BO (DIIAKOHBI M HE
NPEJCTaBISIIOT OMAacCHOCTH TpU XpaHEHUH. XOTh KOMIUIEKT HE COAEPXKHUT SIAOBHUTHIX U
CHUJIbHOJICUCTBYIOIIMX BEIIECTB, PU pabOTE C KOMIUIEKTOM HEOOXOIUMO PYKOBOJCTBOBATHCS

CoNooA~WNE
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OCHOBHBIMHM TIpaBUJIaMU 0O€30MACHOCTH, MNPEAYCMOTPEHHBIMH JJsi paboT B XUMHYECKOU
naboparopuu. B wactHocTH, ipu paboTe B 1a00OpaTOpHH HE AOMYCTHMO:

1. [Tonajanue XMMHUKATOB U paCTBOPOB Ha CIU3UCThIE 000I0UYKH, KOKY, OACIKIY;

2. [IpunsTre nuuy (MATHA);

3. Bapixanue Bo3ayxa M XUMUKAaTOB, OCOOCHHO UMEIOIIMX PE3KUH 3arax U HaXOIALIUXCS B
MEJKOKPHUCTANIMYECKOM COCTOSIHUU (00pa3yIOIInX MbLIb);

4. Ilpu paboTe cO CTEKISHHBIMM H3JEIUSIMU M IOCYJO0M HEOOX0IuMO CO0JII0IaTh
OCTOPOKHOCTh BO U30€KaHHE OPE30B.

[ToBBIIEHHYIO OMACHOCTH MPEACTABISAIOT KPENKHE M KOHIIEHTPUPOBAHHBIE MUHEPAJIbHbIE
KHUCTIOTHI, a TAK)Ke MypaBbUHAs KUCIOTa, 00JIa/1al01I1e CUIIBHBIM Pa3belaloluM JeHCTBHEM MpU
NOMAJJaHUU Ha CIU3UCThIE 000JI0UKH, KOKHBIE IIOKPOBBI, 01Ky, 00yBb, 000pyAOBaHUE U T.II
[Ipu nonaganuu KUCIOT HA KOKY HEOOXOAMUMO OBICTPO MPOMOKHYTH PACTBOP JHOOBIM TAMIIOHOM
(candeTkoil, BETOWIBIO U T.II.), MECTO MONAJAAHUS OOUILHO MPOMBITH CTPYEH BOJIBI U BBIMBITH C
MBUIOM.

Oco0eHHO onacHbl KUCIIOTHI NP MOMNAaJaHUK B ri1a3a. B aTom citydae riaza HeoOXoaumo
HEMEJICHHO OOHMIIBHO MPOMBITh HE CUJIbHOM cTpyei BO/IbI, 3aTemM
2%-HBIM BOJTHBIM PACTBOPOM COZIBI i CPOYHO OOPATHTHCS K Bpady-CICIAAIHCTY.

CobmroaiiTe npaBuia ONpeaeIeHNs 3amaxa HeM3BECTHBIX BEIIECTB.

3aganusa

A. OnpenesieHue MyTHOCTH (IIPO3PAYHOCTH)

1. IIponymepyiiTe MpoOUPKH C pacTBOpaMH.

2. 3anomHUTE KaXAyI MPOOUPKY COOTBETCTBYIOUIMM MOJICIBHBIM PACTBOPOM Ha BBICOTY
10-12 cm.

3. Ompegenute MYyTHOCTh BOJBI, paccMarpuBas NpoOUPKYy Ha TeMHOM (oHEe mpH
JIOCTATOYHOM OOKOBOM OCBEIIEHUH.

b. Onpenenenue 3anmaxa Boabl
1. Haneiite B mpoOupku (K0OJIOBI) BEIAHHBIE BAM MOJICIIEHBIC PACTBOPBI U 3aKPOITE MPOOKAMHU.
2. IToouepenHO OTKpBIBaiTE MPOOKH y MPOOHPOK (KOJIO) ¢ pacTBOpaMU M OMPEACIITUTE 3armax
BOJIBI.

3. IIpu onpeneneHuy 3amaxa pyKoBOJCTBYHTECh TaOmumamMu 4 u 5.
Tabauna 4. OueHka 3anaxa Bojbl B 0ayuiax

HHTeHCHBHOCTS 3amaxa XapakTtep MposiBJICHUs 3amaxa bann
OTCyTCTBYET 3amax He onryniaeTcs 0
Ouensb cnabas 3amax cierka oOHapyKHBaeMbIi 1
Cnabas 3anax 3amMedaeTcs, €CJI 0OpaTUTh Ha ATO 2
BHUMAaHHE

3amMeTHast 3armax JIeTKO 3aMe4aeTcsl, BhI3bIBACT 3
HEOJ00pUTENBHBIN OT3BIB O BOJIE

OTtueTinBas 3amax oOpamaer Ha ce0sl BHUMaHHE U 3aCTaBIISIET 4
BO3/IEP)KATHCS OT MUThS

OueHb cubHAA 3amax HaCTOJIbKO CHJIbHBIH, YTO JIeJaeT BOLY 5
HETIPUTOTHOM JUISI TUThS

Ta6mmma 5. Onpenenenue xapakTepa 3anaxa
CumBon Xapakrep 3amaxa [IpuMepHBIii pox 3amaxa
A ApOoMaTHYEeCKHIt OrypeuHslii, IBETOYHBIN
b bonotHbIit WnucTeiii, THHUCTBIM
I I'HunocTHBIN dexanbHBIN, CTOYHBIN
A HpeBecHblit 3amax MOKpOil 1enbl, APEBECUHBI
3 3eMJINCTBIN [Ipenblii, CBEKEBCIIAXaHHOU 36MJIH
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P Pb10HBII Pr16bero xupa, polobl

C CepoBosopojia TyXJbIX sIU1L

T TpaBstHUCTBIN CeHa, CBE)KECKOIIEHHOW TPaBbl

H Heonpenenennsiii 3anax €eCTECTBEHHOTO MPOUCXOXKIACHUS, HE MOIXOIAIIUN

MIOJT IPEBITYIIHE ONPEACIICHUS

B. Onpenenenne BKyca U NPUBKYCa BOABI

[annast pabota mpoBOAMTCA B IOMAILIHUX YCI0BUAX. B mabopaTtopun npoboBaTh BelecTBa
Ha BKYC 3alpeLeHo!

1. Hanetite B mars ctakaHoB 10 100 MII KHUIITYEHOI BOIBI.

2. PactBOpuTe B BOJIE:

e B |-M cTakaHe JIOXKY caxapa, (mpoda Ne 1);

® BO 2-M CTaKaHe JIOKKY coH, (rmpoda Ne 2);

¢ B 3-M CcTakaHe JOXKYy ropuHIlsl, (mpoba Ne 3);

¢ B 4-M cTakaHe JIOXKKY JIIMOHHOTO COKa, (ripoba Ne 4);

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

XopoI1io nepeMenainTe KUAKOCTh JOKKOM, BRITHpas €€ HACyXO MOCIe KaX/I0r0 CTaKaHa.

3. HabGepute u3 kaxzaoro crakaHa 10—15 mu xKUAKOCTH, TOAEPKUTE €€ BO PTY HECKOJIBKO
CEKYH/I U OTIPEICNIUTE BKYC U MIPUBKYC.

Kunkocts He npornaTeiBaiiTe!

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

4. Cpenaiite 1uist poOBI PACTBOPBI Pa3HOM KOHIIEHTPAILIUH, pa30aBisis BOJIOH.

5. Omnpenenute UHTEHCUBHOCTH BKyCa M MPUBKYCa MPUTOTOBIIEHHBIX PACTBOPOB, pa30aBUB
ux B 2 paza, noo6asisiss mo 100 mi1 BOAel B Kax bl cTakaH. J[Jisg OIEHKM BKyca U TpPHUBKycCa
UCITIONIB3yHTE TAaOIHUITYy 6:

Ta6mmia 6. IHTEeHCUBHOCTB BKyca U MMPUBKYCa

HNHTEHCUBHOCTE Ouenka XapakTtep MposBJICHUS BKyca U PUBKyca
BKyCa M MPUBKyca MHTEHCUBHOCTH
BKyCa U IIPUBKyca B
Oamax
Her 0 He omrymarorcst
Ouensb citabas 1 Cpa3y He OIIyIIatTCs, HO OOHAPYKUBAKOTCS MPH

TIIATEILHOU OLICHKE

Cnabas 2 3aMeTHBI, ecau 00paTUTh BHUMaHUE
3ameTHas 3 Jlerko 3aMeTHBI U BBI3BIBAIOT HEOJ0OPUTEIBHBII
OT3bIB
OtuernuBas 4 Oopamatot BHUMaHHE u 3aCTaBIISIOT
BO3AEP)KATHCS OT MUThS
OueHb cuIbHAS 5 OueHb CUIIBbHBIE, JIENAIOT BOJY HENPHUTOJHOW JUIs
TUTHS

Conep:xanue oT4yeTa
A. OnpenesneHue MyTHOCTH (IIPO3PAYHOCTH)
Br16epuTe noaxoasiyto CTeneHb MyTHOCTH 110 TabauIe 7 ¥ MOCTaBbTE HOMEP NMPOOUPKU:
Tabnuna 7. Pe3ynbraThl SKCIIEpUMEHTA

CTeneHb MyTHOCTH Homepa npobupok

MyTHOCTb OTCYTCTBYET

Cnabo onaneciupyromas

Onanecuupyromas

Cnabo mMyTHas
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Odenb MyTHast

b. Onpenenenne 3anaxa Boabl

[To pesynbraTam HaOMIOACHHMN 3aMOJIHUTE TAOJMIy 8§, HCIOJIB3YS BBIILICIPUBEICHHBIC

JTaHHbIE.
Tabnuua 8. Pe3yabpTarsl SKCIEpUMEHTa
No mpoOupku (Koa0BI) OrneHka B 6ayiax 3anax
1
2
3
W T.1.

B. Onpenesnenne BKyca U NPUBKYCa BOABI

ITo pe3ynbraraMm HaOIIOAEHUH 3aNI0JTHUTE TaOIULLy 9.

Ta6mmia 9. Xapakrep BKyca U IpuBKyca

IIpoGa (pacTtBop) Ne

Bkyc u npuBkyc

1

2

3

4

5

Bkyc xakux BeliecTB npu pa30aBIeHUH pacTBOPaA Bbl UyBCTBYETE J10JIbIIIE?
Omnpit 3. OuncTKa BOJBI OT 3arpsA3HEHUN
Ilenb paboTel: M3yueHune pa3innyHbIX METOA0B OYMCTKU BOJIBI OT 3arpsi3HEHUI.

TeopeTnyeckas 4acTb

OuucTtka BOABI B IPUPOJAEC MOXKET MPOUCXOIUTh HECKOJIBKMMHU IMyTAMH. [Ipn ucnapenun,
3a KOTOPBIM CJIEAyeT KOHJEHCALMs BJIard, YAAQJIAIOTCA IPAKTUYECKH BCE PaCTBOPEHHBIC
BemlecTBa. bakrepun B mporecce COOCTBEHHOM KU3HEIEATENbHOCTH PACILEIUIAIOT OPraHudecKue

BC€IICCTBa Ha Ooiee MMPOCTBIC COCAUHCHMU.

HaKOHCL[, (I)I/IJ'IBTpOBaHI/IC BOABI 4YCPE3 IMECCOK U

rpaBUil ynaanseT B3BEIICHHBIE BEIIECTBA, MPH 3TOM IOPHUCTHIC BellecTBa (Hampumep, Topd)
JOTIOTHUTEBHO OYMINAIOT BOJY 3a CYeT mporecca aacopOruu. OmHAKo TpU Meperpyske
MMPUPOIHBIC CUCTEMEI HE MOT'YT KQUYCCTBCHHO CIIPABJIATHCA C 332137-16171 OYMUCTKH BOIEI.
JIist TUKBUIAIIY 3aTPS3HEHU BOJBI B HACTOAIIEE BPEMsI HCIIONB3YIOTCS pa3HOOOpa3HbIe
METOABI — 6Monornqec1<ne, XUMHNYECKHCEC, COp6HI/IOHHI)Ie, OJICKTPOXUMHYECKUEC U 1P.
OobopynoBanue 1 MaTepUAJIbI

BopoHka cTeknsHHas;

ITamouka CTeKIISTHHAS,
Crakan Ha 50 mu1 — 2 1mrt.;
OunbTp OyMaKHBIH;
[taTuB A TPOOHUPOK;

HITaTuB 1a60paTOPHBIA;
. Bara;
10. VYromp aKTHBHPOBAHHBIA;

©CoNo~WNE

Konba xonnueckas Ha 50 mu;

Boponka genurenpHas muinHapudeckas Ha S0 mir;

11. MonenvHas Bojaa, 3arpsi3HEHHAs HEPTEHPOAYKTAMU WM KUPOM (PACTHTEIbHBIM

MacjioMm);

12. MonenwsHas Boja, 3arpsi3HEHHAss MEXaHUYECKUMU TIPUMECSIMU.
Yka3zaHus 0 TeXHUKe 0€30IaCHOCTH
Hcnons3yeMble Tpu BBITIOJIHEHWHM aHAlM3a PAacTBOPBI, PEaKTHUB, IMOCyAa W APyrUe
COCTAaBHBIC HaCTHU KOMIIJIICKTA JOJIXKHBI 6I:ITI: HpeI[BapI/ITGJIBHO OCMOTpeHBI.
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IIpu ocMoTpe npoBEPSIIOT:

1. LlenocTHOCTh ¥ FepMETUYHOCTh YIIAKOBKH PAaCTBOPOB, PEAKTHBOB,;

2. OTcyTCTBHE TIOBPEKACHUN MEPHOU TIOCYIbI, TPOOUPOK, KOHTPOJIGHBIX IIKAT U T.IT.;

3. CootBeTcTBHE BBIOPAHHOIO IS HCIOJB30BAaHUS peakTHBa (pacTBOpa) WIIM IOCYIbI
TpeOOBaHUSM METOJMKM aHAIU3a, T.€. HAJIMYME XOPOIIO M OJHO3HAYHO YUTAEMON STHUKETKH,
METOK Ha MEpPHOM IIOCYAE U T.II.

[Tocne mpoBeneHusi aHajanM3a MEpHbIE CKJISHKM W IUIETKU CIEAYyeT IMPOMBITh YHMCTOMN
BOJIOM, CKJISTHKM C pacTBOPaMU HEOOXOJMMO IFepMETHYHO 3aKpBITh U YJIOXKHUTh B MECTa JJIs MX
XpaHEHUS.

Bxopsmue B cocTaB KOMIUIEKTa PEaKTHBBI T'€PMETUYHO YMAaKOBaHbI BO (DJIaKOHBI U HE
IPEJCTaBISIIOT ONAaCHOCTU NPU XpaHEHUU. XOThb KOMIUIEKT HE COAEPKUT SJOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BEIIECTB, MPHU paboTe ¢ KOMIUIEKTOM HEOOXOAMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBUJIaMU 0€30MACHOCTH, MNPEAYCMOTPEHHBIMU sl paboT B XUMHYECKOMN
nabopatopuu. B yactHocTH, npu paboTe B 1abopaTopuu He JOMYCTUMO:

1. [Tonajanue XUMUKATOB U paCTBOPOB Ha CIU3UCTBIE 000I0UYKHU, KOKY, OACKIY;

2. llpunsarue nuiy (MUThA);

3. Bripixanue Bo3ayxa U XUMUKAaTOB, OCOOCHHO UMEIOIIMX PE3KUM 3arax U HaXOIALIUXCA B
MEJIKOKPHCTAIITIYECKOM COCTOSIHUU (00pa3yroIuX MbLib);

4. Tlpu pabote cO CTEKISHHBIMH H3AETUSMU M IOCYJI0M HEOO0X0AMMO CcOO0JII0IaTh
OCTOPOKHOCTh BO U30€XKaHHE OPE30B.

[ToBBIIEHHYIO OMACHOCTH MPEACTABISAIOT KPENKHE M KOHIIEHTPUPOBAHHBIE MUHEPAJIbHbIE
KHCJIOTHI, a TAK)K€ MypaBbHHAsl KMCJIO0Ta, 00J1a1a0lI1e CUIbHBIM pa3beIaloIiM JIeHCTBUEM IIpU
NOTAJJaHUU Ha CIU3UCThIE 000JIOUKH, KOKHBIE ITOKPOBBI, OJIEXKy, 00yBb, 000pyJA0BaHUE U T.II.
[Ipu momagaHuy KUCIOT HA KOXKY HEOOXOAUMO OBICTPO MPOMOKHYThH PACTBOP JIFOOBIM TAMIOHOM
(candeTkoil, BETOIIBIO U T.1I.), MECTO MONAJAAHUS OOUIBLHO MPOMBITH CTPYEH BOJBI U BBIMBITH C
MBLJIOM.

Oco0eHHO OnacHbl KUCIOTHI MIPU TOMAJaHNH B I1a3a. B 3ToM ciyuae riiaza HeoOX0IuMo

HEMEUIEHHO 0OMJIBHO IIPOMBITH HE CUJIBLHOM cTpyei BOJIBI, 3aTeM
2%-HBIM BOJTHBIM PACTBOPOM COJIBI K CPOYHO OOPATHUTHCS K Bpady-CIEITUATUACTY.
3aganud

1. Ouncrka Boabl GUILTPOBAHUEM

Jannbeiii cmoco® mpuMeHsieTcs Il OYMCTKH BOJABI OT MEXaHMYeCKHX npumeceil. B
KadecTBe (WIBTPOB MOTYT HCIIONB30BaThCs OyMaKHbI  (MIBTp, BaTa, pa3IHYHbIC
dunbTpyromue matepuansl. Ha pucynke 11 mpencraBieHa ycTaHoBka i (UIBTPOBaHHS B
1a00pPATOPHBIX YCIOBUSIX.

| =
II:lI
Pucynok 11. YcTanoBka 7151 O4MCTKH BOJIBI (punbTpanuet
HazoBute cocTaBHbIC YaCTH YCTAHOBKHM M ONMUIINTE UX Ha3HadeHHe. CoOepuTe yCTaHOBKY,

npoBeanuTe (QUWIBTPOBAHHE (U1 3TOTO MOXKET OBITh HCIOIb30BaHA BOJA, HCKYCCTBEHHO
3arpsi3HeHHasi, HalpuMep, OYBOH).
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st mpuroToBiE€HUs BOJBI, 3arpsi3HEHHOM MEXaHWYECKUMHU MPHUMECSIMH, HEOOXOAUMO B
0,5 n Boasl momecTuTh | YalfHYI0 JIO)KKY H3MEIbUEHHOM MOYBBI, CTPOUTEIHHOIO MYCOpa,
TBEPABIX aTMOC(EPHBIX BbiMageHUN U T.. CMech MHTEHCUBHO MepeMelnBaroT. Mcnomabp3yior
MYTHBIH PacTBOp, COJEPKAILUI BUIUMbIE TJ1a30M B3BELICHHbIE YaCTHUIIBI.

2. OuncTka BOAbI acopOuMei

JlaHHbIi croco® OYMCTKM BOJBI HCHOJB3YETCS B TOM CiIydae, €CIM BoJa 3arpsizHeHa
IPUMECSIMHU XKUpa Wik HeTenpoaykToB. B kauecTBe agcopOeHTa NPUMEHSIOT aKTUBUPOBAHHbBIN
yTOJlb.

Jl1st onbiTa MCOJIB3YETCS yCTaHOBKA, M300paXkeHHast Ha pUCyHKe 12.
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Pucynok 12. YcraHoBKa /Uil OYUCTKH BOJIBI aJicOpOIUeit

CobepuTte yCTaHOBKY COTJIaCHO PUCYHKY.

ITomecTuTe B HMIKHIOIO YacTh JACIUTEIBHON BOPOHKM BaTHBIM TaMIIOH, 3aIllOJHUTE €€
MIOBEPX BATHOT'O TAMIIOHA HA BBICOTY 2-3 CM aKTHMBHUPOBAHHBIM YTJIEM.

Bneiite 3arps3HEHHYIO BOJIY B JEIUTENIBHYI0 BOPOHKY IIPU 3aKPBITOM KpaHE BOPOHKH.
OTtkpoiiTe KpaH BOPOHKM Ha CTOJbKO, 4TOOBI BOJa BbITEKana TOHKOW cTpyiikoi. Kakue
U3MEHEHUs POU301LLIN ¢ BOAoH? O0bsIcHUTE HAbII0qaeMoe.

[IpuroTtoBnenue BoAbl, 3arpsizHeHHON HedTenpoaykroM (xupom). B 0,5 1 Temnoil munu
ropsiueil BoJpl HAIUBAIOT | YaliHYIO JIOXKKY paCTUTEIBHOIO Maciia, ”HTEHCUBHO MIEPEMEILNBALOT.
Hcnonb3ytoT MyTHBIN pacTBOp, KOTOPBIA MOKET UMETh MACIAHYIO IUICHKY. AHAJIOTUYHO MOXKHO
IPUTOTOBUTH PACTBOP M3 pEaIbHOTO HE(PTENPOIYKTa, UCIIONIB3YS OTpabOTaHHOE KapOropaTopHOe
MacJo, KEPOCUH U JIp. MayojieTyune HeTenpOayKThI.

Copaep:xxanue oTyera
3anonuute Tabmuiry 10 1Mo pe3ysabrataM MPOBEACHHBIX OMBITOB.
Tabnuna 10. Pe3ynpTaTsl ONBITOB

Bozaa 1o otMeTkHn Croco0 oYnuCcTKHN

(BHEIIHUH BU) DuUIbTpOBAHUE AnicopOuus

Yepes OyMakHbII Uepes Baty Uepes akTUBUPOBAHHBIN
bubTp yToJib

MyTHast

C MexaHNYeCKUMU
HNPUMECIMH —
TBEPJBIMH YaCTUIIAMH

C >XKUpHO MJIEHKOU

C npuMeHeHneM
HEPTEPOAYKTOB

Caenaiite BBIBOJ O CPaBHUTENBbHOM 3()()eKTUBHOCTH pa3IMYHBIX METOJIOB OUUTKH BOJIBI.
KoHnTpo/bHbBIE BOIPOCHI

1. Kaxwne nmoka3zarenn BOABI OTHOCATCA K OpFaHOHCHTI/I‘ICCKI/IM?
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Kakwue mokaszarenu BoJIbI OTHOCATCS K (PU3HUECKUM?
HazoBute ocHOBHBIE TTpaBuiIa 0TOOpa MPOO BOIBI.

[IpyuurHBI BOSHUKHOBEHUSI KUCIOTHBIX JT0XKAEH.
CoBpeMEHHBIE METObI OUNCTKU BOJIBI.

OCHOBHBIE METO/IbI OUYUCTKU CTOYHBIX BO/.

Ha3nauenue u METOIbI MEXaHUYECKOW OUNUCTKU CTOKOB.
Ha3znauenue u MeTo/1bl PU3UKO-XUMUYECKON OYUCTKU CTOKOB.

CooNoOTk~wn

Ha3nauenwne u METO/bI XAMHYCCKOM OYMCTKH CTOKOB.
10 Haznauenwne n METOAbI OHOJOrHYECKOM OYHNCTKH CTOKOB.

CHHCOK JIUTEPATyPhl, PEeKOMEHIyeMblii K HCII0JIb30BAHUIO 110 TAHHO# TeMe
OcHoBHas JiuTepaTypa:

1. KopoOkun, B. U. Dxonorus : [yueonuk| miis By3oB / B. M. KopoOkun, JI. B. Ilepenenbckuii. -
13-e uzn. - PoctoB H/]] : ®enukce, 2004. - 602 c. - (Bvicmiee oOpazoBanue). - bubmumorp.: c. 602.
2. Opnos [I.C. Dkonorus u oxpaHa Ouocqepbl Mpu XUMUYECKOM 3arpsi3sHEHUU: Y yeOHOoe

noco6wue st By3os/ JI.K.CagoBaukoa,.H.JIo3aHoBcKas. - 2-¢, nmepepald. u jor. - M.:Beicrr.
mkoja,2002. - 334 c.: un. - 320-322
JlonoJiHNTeIbHAS JINTEPATypa:

1 CrenanoBckux, A. C. O6mias 3xomnorus : yueOnuk s By3oB / A. C. CrenaHoBckux. — M. :
IOHUTU-IAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatunkoBa, U. I'. ®U3nK0-XUMUYECKHEe OCHOBBI HH)KEHEPHOMH IKOJIOTHH :yuyeOHOoe Tocooue /

N. T. bparunkoBa. — M. : Poccuiickuii yHHBEpCHTET JpY>KObI HapoaoB, 2011. — 124 ¢c. —
ISBN 978-5-209-03579-4.

NuTepHeT-pecypceni:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 0Opa30BaTEeIbHBIM pecypcam
2 http://biblioclub.ru/ — DBC «YHuBepcuteTckas OMOIHOTEKA OHIIAWHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTaJIOT aCCOIHAIINN dJICKTPOHHBIX OMOINOTEK
yueOHBbIX 3aBefieHui u opranuzanuit CKOO

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

6 http://ecograde.bio.msu.ru — Mudopmarmonnas cucrema «DyHmaMeHTaIbHbBIE TPOOIEMBI

OOCHKHU COCTOAHUA 9KOCUCTEM U SKOJIOTMYCCKOI0 HOPMHUPOBAHH

Tema 2. OCHOBBI NPUKJIATHON IKOJIOTHH

JlabopaTopnasi padora 3. OueHka yCBOEHUS TAKeJIbIX METAJIOB U3 MOYBbI OBOIHBIMH
KYJbTypamMu
Lenb pabotel: O1ieHKa YCBOGHUS TSAXKENbIX METaNIOB U3 MOYBBI OBOIIHBIMU KYJIbTYypaMu
Ha MpUMepe NMeTpyuKku (yKkpona) u oTpaboTKa HaBBIKOB KOHTPOJIS TSDKEJIBIX METAJUIOB B IIOYBE.

TeopeTnyeckas 4acTb
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[To ompenenenuto B.M. Bepnaackoro, mouyBa mpencTaBisieT co0oil «OMOKOCHOE Teo,
COCTOSIIIEE OJHOBPEMEHHO U3 HUBBIX U KOCHBIX (HEOPTAaHMYECKUX) TEJI — MUHEPAJIOB, BOJBI,
BO3/[yXa, OPraHUYECKIX OCTATKOBY». B IMMOYBE MPOTEKAIOT pa3iMyHbIe (HU3HUSCKHUE, XUMUICCKUE
U OuoIOTHYECKHE TPOIeCChl, KOTOpble B pe3ylbTaTe aHTPOIMOTEHHOTO 3arpsi3HeHUus
HapymaoTcsi. OCHOBHBIMHM 3arpsi3HSIONIMMHU TIOYBY BEIIECTBAMHU SIBJISIOTCS YAOOpPEHUS U
NECTUIHBI  (SAOXUMHKATBI, TNpPUMEHSEMble i OOphObI C COpHSKaMH, BpEIUTEINSMHU,
rprOKOBBIMH 3a00JIEBAHUSIMH ), METAJIJIBI U UX COCIMHEHUS, PAJOAKTUBHBIE BEIIECTRA.

Cepb€3HyI0 OINACHOCTh MPEACTABISIET 3arps3HEHUE IOYBBI TSKEIBIMM METAJIaMU —
MeTaulaMi C OOJIBIIMM aTOMHBIM BeCOM (CBHHIIOM, IIMHKOM, PTYThIO, MEIbIO, HUKEIIEeM,
JKEJIe30M, BaHAJIMEM, KaJIMUEM, XPOMOM U JIp.), KOTOPhIE OKAa3bIBAIOT TOKCUYHOE JIEHCTBUE Ha
JKUBBIE OPTaHWU3MbI U TPUPOJHBIE IKOCUCTEMBI. 3arpsi3HCHUEM TOYB TSKEIBIMH METaJUIaMU
CUMTAETCSl MPEBBIIICHHE WX (PAKTUYECKOTO COJEpKaHWs B IMOYBE HAJ PErHOHATBHBIM (DOHOM.
OCHOBHBIMH ~ QHTPONOTCHHBIMA  HCTOYHHUKAMH  TOCTYIUICHHUS  TSOKEJIBIX  METaUIOB B
OKPY)KAIOIIYIO CpeAy SBISIOTCS: MNPEAUpHUSITHS YEpPHOM W  LBETHOM MeETaJulypruu,
TOPHOAOOBIBAIOIIAS MMPOMBIIIIICHHOCTh, CKUTAHUE YTOJIBHOTO TOIUTMBA, HEPTH M Pa3IMIHBIX
OTXOJOB, MPOU3BOACTBO CTEKJA, IIEMEHTa, aBTOTpaHCHopT. Tak, Hampumep, OCHOBHBIM
HMCTOYHHMKOM 3arpsi3HCHHS OKPYIKAIOIIECH CPeIbl CBUHIIOM SIBJISIETCSI aBTOMOOMIIBHBIN TPAHCTIOPT;
KaJMHUEM, MEJbI0, MBIIIBSIKOM M ILIMHKOM — IIBETHAas METAJUTyprus; KOOalbTOM, HHKEIEM,
BaHA/IUEM M CEJIEHOM — TEIUIODHEPreTHUKa, PTYThIO — IIBETHAs METALIYyprusi, CXKUTAaHUEM
TOIUIMBA, XUMHUYECKas MNPOMBIIUIEHHOCTb. HeEKOTOpoe KOJMYECTBO TSKENBIX METAUIOB B
OKpPYXAaIOIIyl0 Cpely IOCTaBJISIET U CEIbCKOE XO3SIMCTBO, I/I€ NMPUMEHSIOTCS MECTULUABI U
MUHEpaIbHbIe YIOOpEHUs, CoAepKallue TsbKelable MeTaibl. [lo OlleHKaMm CHelnuanncToB,
AQHTPOTIOTCHHBIA BKJIAJ IJisi OOJBIIMHCTBA TSOKENBIX METaIoB mpeBbimaeT 60% npuuéMm, mo
HEKOTOPBIX OLIEHKaM, JJis CBUHIIA, KaAMUsl, HUKEJS U BaHausa OH A0xoauT 10 90%.

[TockonbKy OOJBIIMHCTBO TSDKEIBIX METAUIOB MOCTYHNaeT B IOYBY, OCAXKIAsCh C
MPOMBINIICHHBIMU BBIOpOCaMH U3 aTMOcdepbl, 3arpsi3HEHHE MOYBHI OOYCIIOBJICHO, B MEPBYIO
odepesb, PO30HM BETPOB JIAHHOTO palioHa W CKOpocThio Berpa. I[losToMy Haumbosbne
3arpsi3HEHUs] OTMEYAIOTCS B HAIpPAaBIEHUWH MPeoONafaroluX BETPOB (B ITOM COCTOUT Tak
Ha3bIBAEMBbI a’pajbHO-TEXHOTCHHBIN XapakTep 3arpssHeHus). Kpome stToro, ckasbiBaercs
BIMSIHUE M JIPYTUX METEOPOJIOrHYecKux (aKTOpoB (TeMmIepaTypHOW MHBEPCHUU U KOJIMYECTBA
OCaJIKOB), a TaKXke penbeda MECTHOCTH M XapaKTEPUCTUK IMPOMBIILICHHOTO TPEATPUSTHS
(MOITHOCTH M TEXHOJIOTUU MPEANPHUATHS, BBICOTHI TPYO, CHCTEMbI OYMCTKH T'a30BBIX BBIOPOCOB
OpennpusiTusi), (GU3UKO-XUMHUECKUX CBOWCTB BHIOPACBIBAEMBIX YACTHII, UX TUCTICPCHOCTH W
xuMuueckoro coctaBa. (OcoOeHHO Jaleko OT HMCTOYHHMKA BbIOpoca  MepeHoCATCs
BBICOKOJMCIIEPCHBIE a3po30iu. Hambonblias MIOTHOCTH BBIMAJEHUS TSKENBIX METAIOB OT
MPOMBIIIIEHHOTO UCTOYHHUKA HAOJI0JaeTe B €r0 OKPECTHOCTSIX, B paauyce 3-5 KM.

CrnemyeT OTMETHTh, YTO TpPH HAOIIOJCHUHM W KOHTPOJE HaJa 3arps3HEHUEM ITOYBBI
TSKENBIMU METAJJIAMHU JIOCTaTOYHO TPYJHO, & MHOTJA M MPAKTUYECKU HEBO3MOXHO OTAEIIUTH
METaJUIbl TEXHOTEHHOTO TPOUCXOXKICHUS OT METaUIOB €CTECTBEHHOTO MPOUCXOXACHUsI. B
OCHOBHOM METAaJUIbl TEXHOT€HHOTO MPOUCXO0KIEHUSI COCPEIOTAUMBAIOTCS B TOBEPXHOCTHOM 5-6-
CaHTUMETPOBOM TOYBEHHOM cJioe. [loBeneHHe TSKENBIX METAIOB B TIOYBE 3aBUCHUT OT
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX yCIOBUH M pH cpenpl — B KuCION cpefe OONBUIMHCTBO
METaJIJIOB 0Oojiee TMOABMXKHBI. [103TOMY OCHOBHYIO OIIACHOCTb NPEJCTAaBISIET CIHOCOOHOCTH
TSKENTBIX METAJUIOB HAKAIUIMBATHCS B PACTEHUSIX U C MUILEH MOCTYNaTh B OPraHU3Mbl JKUBOTHBIX
u dyenoBeka. CoequHEHUs TOKENBIX METAJIOB TOKCHYHBI, HEKOTOpbIE W3 HUX, HAIpUMeEp,
KaJMUH, OKa3bIBalOT KaHIIEPOTCHHOE BO3/CWCTBHE HAa OpraHU3M uejoBeKa (T.e. MPOBOIHUPYIOT
00pa3oBaHHE 3JIOKAUYECTBEHHBIX OIMyXoJjei). Tokcuyeckoe eWCTBHE CBHHIIA CBSI3aHO C €ro
CIIOCOOHOCTBIO 3aMellaTh KalbIMil B KOCTSX M HEPBHBIX BOJOKHAaX. OTpaBlieHUE 4YeTOBEKa
CBUHIIOM TPOSBISETCS HECTEIU(PUICCKIMH CUMITOMAaMHU: BHAYaJe TOSBIISICTCS IMOBBIIICHHAS
BO30yIMMOCTh M OECCOHHMIIA, TI03KE YTOMIISIEMOCTh U JAenpeccus. boiee mo3aHue CUMITOMBI
3aKJTFOYAIOTCS B PAacCTpoiicTBEe (PYHKIMI HEPBHOW CHCTEMBI W MOPAKCHHH TOJIOBHOTO MO3Ta.
CBHHEH, KaK U Ipyrue TSHKENbIe METAIIbl (KaJAMUMA, PTYTh), OTPUILIATEIHHO BIHUSIET HA PEAKIUIO
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[JIa3HOM CETYaTKH, BBI3BIBAET YXYJAUICHHE CyMEPEYHOro 3peHusl. XPOHMUYECKOE BO3/EHCTBUE
ke HE3HAYMTETbHBIX KOHILIEHTPALMKA KaaMHs BbI3bIBAeT 3a00JIeBaHHMS HEPBHOW CHCTEMBI U
KOCTHBIX TKaHeH, HapylIeHne (epMEHTHOTO 0OOMeHa U PabOThI OYEK.

CopepxaHue TKENBIX METANIOB B TOYBE HOPMUPYETCS — ISl HUX YCTAHABIMBACTCS
npeieNbHO AomycTumast KonueHrpanus B mouse (I11Km).

ITJIKn momkHa o0ecreynBaTh:

e QepexoJl TKENOro MeTajla B pacTeHuss (YCBOEHHE) B KOJUYECTBE, HE BIIEKYLIEM
npesbiienus [1/IK nanHoro BemecTsa B mpoayKTax MUTaHUsA);

erepexo] TSDKEIOro MeTaula B TPYHTOBbIE BOJBI B KOJMYECTBE, HE BIEKYIIEM
npesbitieHns [I/IK g Boasl BOJOEMOB;

® [IPOLIECCHl CAMOOYUIICHHS] M TTOYBEHHBIM MHUKPOOHOLIEHO3 0€3 BIUSHUS Ha HUX JTaHHOM
KOHIICHTPAIlMU METaJlla B IIOYBE.

Taxk, Hanpumep, ycranosieHs! [TJIKm (B MuiurpaMMax Ha KWJIOTPaMM CYXOW ITOUBBI): JUIsS
pryta — 2,1 mr/kr, ceunna — 20,0 mr/kr, xpoma — 0,05 Mr/kr.

[Ipy moOBeAEHMU HCCIIETOBAHUH CIEIMATUCTaMU COOpaHbl MHOTOYHMCICHHBIE IaHHBIE O
HAKOIUICHUHU TSDKEIBIX METAJNIOB OBOIIHBIMH KYJIbTypamH. BBIICHEHO, YTO TSKENIbIE METAIIbI
MOTYT HaKaIlJIMBaThCSl OBOIIHBIMU KYJbTYpaMHu — B JIMCThSAX U KOPHEILIOJaX CBEKJIbI, MOPKOBH,
JUCTHSIX KAaIyCThl, MoOErax ykpoma U MeTPYIIKH, TEM CaMbIM MPOTEKAaeT YCBOCHHUE TSKEIBIX
METAJIJIOB U3 OYBBI OBOLHBIMU KYJIbTYPaMH.

O0opynoBaHue U MaTepUAJIbI
ITouBOrpyHT HEUTpAIBHBIM, 5I1;
. Boponka crexistanas (mactmaccosas) d=50-80 mMm;
. Hoxxnauer;
. Iluaner;
. [Ipobupka;
. CeMeHa MeTpyUIKU WK YKpona — | ynakoBka;
. Crakansl (émxocTbo 50 1 100 M) — o 1 mT;
. CTexisHHas MajgoyKa;
. Cynbdar uukens 7-soaubiit (NiSOsx7H20);

10. TecT-cucrema «Hukeab-TecT»;

11. ®unbTpbl OyMaxkHble 00e330eHHbIe «CHHSS JICHTaY;

12. nnuuap MepHsIil Ha 50 mut;

13. Yamxka Iletpu — 4 mr;

14. IInarens (J105xeuKa);

15. SAmwmk nns pacaas! mractMaccoBbiid, 40x20%8 cM (OpHEHTHPOBOYHO);

16. Becsl yueOHBIE C pa3HOBECAMU;

17. Tect-kommiekT «Hukenby;

18. llka¢ cymmnbHbIN, oOecnieunBarommii Temmneparypy 105°C.

Yka3aHus no TexHuke 0e30MaACHOCTH
Hcnonb3yeMble MpH BHINOJHEHUH aHajiW3a pacTBOPbI, PEaKTHB, IOCyJla M Jpyrue
COCTaBHBIE YACTH KOMILIEKTA JIOJKHBI OBITh MPEABAPUTEIHLHO OCMOTPEHBI.

IIpu ocMoTpe npoBEPSIOT:

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

2. OTCcyTCTBHE MOBPEXKACHUN MEPHOU MOCYIbI, IPOOUPOK, KOHTPOJIBHBIX IIKAT H T.II.;

3. CooTBeTcTBHE BBIOPAHHOTO IS MCIOJB30BAaHUS peakTHBa (pacTBOpa) WIIM IOCYIbI
TpeOOBaHUSAM METOJMKHM aHalu3a, T.€. HAJIMYHE XOPOIIO M OJHO3HAYHO YUTAEMOW STHUKETKH,
METOK Ha MEPHOMU IOCY A€ U T.II.

[Tocne mpoBeneHusi aHajan3a MEpHbIE CKJISHKH U TUIETKUA CIEAYyeT MPOMBITh YHCTOM
BOJIOM, CKJISTHKH C pacTBOpPaMU HEOOXOIMMO TepMETHYHO 3aKpBITh U YJIOXKHUTh B MECTa JJIs MX
XpaHEHUS.

Bxopsmue B cocTaB KOMIUIEKTa PEaKTHBBI T'€PMETUYHO YMAaKOBAaHBI BO (DJIaKOHBI M HE
NPEJCTaBISIIOT OMAacCHOCTH TNpPU XpaHEHUH. XOTb KOMIUIEKT HE COAEPXKHUT SIAOBUTHIX U

O 0NN A WN P
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CHIIHOJICHCTBYIOMIMX BEIIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOAWMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TIpaBUJIaMU 0€30MAaCHOCTH, MPEAYCMOTPEHHBIMH JJs1 paboT B XUMHYECKOU
nabopatopuu. B yactHoCTH, pu paboTe B 1a60paTOpUU HE JOITYCTUMO:

1. [Tomajanue XUMUKATOB U PaCTBOPOB HA CIU3UCTHIE 000I0UYKH, KOKY, OACIKIY;

2. [lpunstre nuuy (MUTHA);

3. Basixanue Bo3/lyXa U XUMHKAaTOB, OCOOCHHO UMEIOLIUX PE3KUIl 3amax 1 HaXOSIIUXCS B
MEJIKOKPUCTANINYECKOM COCTOSHUU (00pa3yIoIuX MbUIb);

4. Tlpu pabore cO CTEKISHHBIMM HU3JCIUSAMH M TOCYJIOM HE0O0XO0IUMO COONII0IATh
OCTOPOXKHOCTh BO U30€KaHUE MTOPE3OB.

[Ipy nDpoBeneHUM SKCIEPUMEHTOB IO MOJECIMPOBAHUIO  3arpsi3HEHMH  BO3AyXa
IPEyCMOTPEHO HCIOJb30BaHNE KOHIEHTPUPOBAHHBIX U pa30aBICHHBIX KHUCIOT — CEPHOM,
COJISTHOM, a30THOM, MypaBbuHOW. IlpuM momagaHuu KUCIOT Ha KOXY HE0OXOAMMO OBICTPO
MPOMOKHYTh PAacTBOp JIOOBIM TaMIIOHOM (cayipeTKO#, BETOIIbIO M T.II.), MECTO MOMadaHUs
OOWJIBHO MTPOMBITH CTPYEil BOJbI U BBIMBITH C MBIJIOM.

Oco0eHHO onacHbl KUCIIOTHI NP MOMNAaJaHUK B ri1a3a. B aTom citydae riaza HeoOXoaumo
HEMEJJICHHO OOHMIIBHO MIPOMBITh HE CHJIHOU cTpyei BO/JIBI, 3aTeM
2%-HBIM BOJTHBIM PACTBOPOM COZIBI i CPOYHO OOPATHTHCS K Bpady-CICIAAIHCTY.

Conp HHKeNIs NpU MOMNAJaHUM B OPraHM3M 4YeJOBeKa IPE/ICTaBIIAET IOBBIIICHHYIO
OIMACHOCTb U TpeOyeT 0coboro oOpalieHus, a IMEHHO: XpaHEHHsI B CIIELUAIbHOM MECTe, yueTa
IpU PaCX00BaHHH.

3aganus

B cBsI3u ¢ OTHOCUTENBHOHN CI0KHOCTBIO JIaHHOW paboThl, HIXKE MOAPOOHEE MPUBOIUTCS
OOmMH TIOPSIIOK €€ BBHIMOJIHEHUS, IOCIE YEeTr0 H3JI0KEH IOPSIOK BBITIOJTHEHUS OCHOBHBIX
orepauuii, KOTOpble MPOBOIATCA C MOYBOM HECKOJIBKO pa3 B X0/1€ HKCIIEPUMEHTA.

Jlnst BBITIOTHEHUS] TaHHOW pabOThl HEOOXOAMMO 3a0JaroBPEMEHHO BBIPACTUTH 3€TEHBIC
pacTeHus Ha MOYBOTIpYHTE. J[JIsl 3TOro mpopammBaoT CEMEHa, BBICAXKHUBAIOT MPOPOCIINE CEMEHA
B IIOYBOTPYHT H, CO3/aBasi HEOOXOAMMBIE YCJIOBHUS JUIsl TPOpPACTaHMsI 3€JIEHON Macchl
(TerIMYHbIe 3HaYEHHS TEMIEPAaTypbl U OTHOCUTENIBHOMN BIQXKHOCTH, 00s3aTeIbHbIEe PEryJIsipHbIi
MIOJIUB U OPOILLIEHHE), BEIPALIMBAIOT paCTEHUS BBICOTON HE MEHee 5-7 cM.

HeobOxoaumo Takxe 3abiaroBpeMeHHO MpuUroToBuTh pactBop NiSO4 ¢ KoHIlEHTparuei
Ni?*, TpeGyemoit ans peanusanuy MeTOa MOJETHpOBanus (B auanaszoHe ot 250 10 5000 mr/m, B
3aBUCHUMOCTH OT UCIOJIB3yEMOT0 METO/1a aHAJIN34), TIO CIeAYIOIIe MeTOIUKe:

IIpurorosienue pacTeopa cyjiabdara HUKeJs

BsBemennyo Ha Becax HaBecky (M, 2) mukens (1) cynsdara 7-Bogroro (NiSOsx7H20) u3
cocraBa Habopa c¢ TouHocThio +0,01 r nomemaroT B MEpHYIO KoJIOy, pPAacTBOPSIIOT B
TUCTUUTUPOBAHHON BOJIC u JOBOJIST 00BeM pacTtBopa 10
1000 M1 IUCTUIIMPOBAHHON BO/IOM.

BenuunHa HaBeCKH yCTaHABIMBAETCS 3a0J1arOBPEMEHHO B X0J1e TPOOHOT0 AKCIIEPUMEHTA U
3aBHCUT OT COPOLIMOHHBIX CBOWCTB HCHOJB3yeMOro oOpasiia TOYBBl W YYBCTBUTEIHHOCTH
BBIOpAaHHOTO METO/1a aHAIIM3A.

3HaueHuss HaBeCKW (M, 2) COJIM HUKENS JUIs TMONy4deHHs TpeOyemMol yCTaHOBJICHHOMN
KOHIIEHTpAIlMU HUKeJNs B pacTBope coiu (Cni, me/1), puBeaeHsl B Tabnuie 11.

Tabauna 11. 3HaueHus HaBecku (M, 2) COIU HUKEIIS

Cni, me/n 250 500 1000 2500 5000

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

[Tpumeuanue. OpUEHTUPOBOYHBIC 3HAUYEHUS KOHIICHTPALMU PAcTBOPA COJIM HUKEJS: MPH
TECTOBOM aHAJIM3€ C MPUMEHEHUEM TecT-cucTeMbl — SO00MI/J, Tpu KOJWYECTBEHHOM aHAJIM3E C
npUMEHEeHHeM TecT-KomIuiekTa «Hukenb» nubo ananornyHoit naboparoproit meronuku — 500
MTI/J1.

Cpok ronHOCTH pacTBOpa HUKEISI COCTAaBIIAET | rox.

Tpebyemast a1 BHECEHHMs B T0YBY KOHLEHTpAalMs HUKEIS yCTaHAaBJIMBACTCA
3a0J1arOBPEMEHHO B XO/I€ TPOOHOTO IKCIIEPUMEHTA.
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Ha nepBoMm 3Tame paboTaioT C MOYBOI, B KOTOPOH BIOCIEACTBHH OYIYyT BBIPAIIUBATHCS
pacteHust ((poHOBBI ypoBeHb). OTOMpPaOT MpOOBI MOYBBI, MPOBOIAT YCpeAHEHUE MNpol; u3
YCpPEOHEHHONW MpoObl MPUTrOTABIMBAIOT BBITSDKKY M €€  aHAJUM3UPYIOT, T.€. IPOBOJAT
ompefieNieHue COoJIep)KaHHus B HEW MeTamia ¢ TMOMOIIBI0 TecT-cucTeMbl «Hukenb-TecT» wiu
WHOTO, O0JIee TOYHOTO, CpenicTBa. Takum oOpa3zoM noirydaeTcs npoda Nel.

[Tpumeuanue. [lyng OGonplieil TOYHOCTHM NPHU BBIIOJHEHUH AAHHOTO U MOCIETYHOIUX
OIpesieNIeHu COEep)KaHUs HHUKENsl B MOYBE PEKOMEHJYETCS MOJb30BaThCS TECT-KOMIUIEKTOM
«Hukens» mim UCnob30BaTh 0ojiee CI0KHbIE 1a00paTOPHbIE METOJUKI XMMUYECKOTO aHATN3a.

Ha BTOpOM 3Tane BBINOJHSIOT aHAJIOTUYHbIE pabOThI, HO PabOTAIOT C MOYBOM, IIE YXKe
BBIPALICHbl PAcCTEHUs BBICOTOM HE MeHee 5-7 cM. [lpy 3TOM B IOYBY C BBIpalllCHHBIMU
pacTeHHsIMM PAaBHOMEPHO BHOCSAT METOJIOM IIOJIMBa pAcTBOP MOJEIBHOIO 3arpsi3HEHMUS,
IPUTOTOBJICHHBIM M3 UMEIOIIEHCs B HA0OpE COIM HUKENS (IPUTOTOBJICHUE PACcTBOPA MPUBEICHO
BBIIIIC).

JloGaBneHne pacTBOpa MOJEIBHOIO 3arps3HEHUs] MPOBOAAT 1O COCTOSHUS IIOJHOTO
CMavMBaHMsI BCE Macchl IOYBBI B SIIIMKE, HO 0€3 MOSBICHUS U3JIULIHETO pacTBOPa Ha MOJI0HE.

KoHueHTpamus mpuroTaBiMBaeMoro MOJEIbHOIO 3arpsi3HEHNs] — pacTBOPA COJIM HUKETS —
yCTaHABIIMBAaeTCs 3a0JIarOBPEMEHHO B XOJ€ MPOOHOr0 JSKCIEpUMEHTa W 3aBUCUT OT
COpPOLIMOHHBIX CBOMCTB HCHOJB3yeMOro oOpa3lia MOYBbl M YYBCTBUTEJIBHOCTU BBIOPAHHOIO
MeToja aHaiu3a. OpUEHTUPOBOYHBIE 3HAYEHUS KOHIIEHTPAIMM pPAcTBOpA COJU HUKENS: MpU
TECTOBOM aHAJIN3€ C IPUMEHEHHEM TecT-cucTeMbl — 5000 MI/J1, MpH KOJMYECTBEHHOM aHaJIM3€e C
IPUMEHEHUEM TecT-KoMmIuiekta «Hukenwy mbo anamorndHon maboparopHoit mMetonuku — 500
MI/11.

[Ipu BbIIOSHEHUH PabOTHI MOJEJBHBIE PACTBOPBI COJM HHUKENS I0CJE MPUTOTOBICHUS
MOYKET aHAJIM3UPOBATHCS C NPUMEHEHUEM TecT-cucTeMbl «Hukenb-tect» uiam uHoro, Gosee
TOYHOTO, CpEeACTBa KOHTpOJs (Hampumep, TecT-koMiuviekta «Hukenwy). Llenbio anamuza
MOJICJILHOTO pacTBOpa SBISETCS OCBOCHHE BBIOPAHHOIO MeETOJa M CPEACTBA OLIEHKU
KOHIIEHTpALlMU JTAHHOTO 3arpsizHeHus. [Ipu 3ToM nonykonuuecTBeHHO (JINOO KONMYECTBEHHO, B
3aBUCHUMOCTH OT MPHUMEHSIEMBIX CPEACTB KOHTPOJS) OMpeNeNseTcsl KOHILEHTpAlus HUKENs B
MOJIETIbHOM PacTBOPE.

KonnuecTBO BHOCHUMOTO pacTBOpa YCTaHABIMBAECTCS MpPEIBAPUTEILHBIM TECTOM MPOOHOMN
MOYBEHHOHN BBITSHKKM TaKMM 00pa3oM, 4TOObI KOHIEHTpAIMs HUKEIS B BBITSDKKE COCTaBIIsUIIA
nmopsinka 100 mr/n  (opueHTHpoBOYHO). Ilpm 3TOM QuKcHpyeTcs (3amuchIiBaeTcs) OO0BEM
pacTBOpa, U3PACX0I0BAHHOIO HA MOJIUB, U €r0 KOHLEHTPALIUS.

Ha »ToM »Tame Takke BBINOJTHSIOT OTOOp U yCpeAHEHHE MPOOBI, MPUTOTOBICHHS BOIHOM
BBITSDKKU U €€ aHau3, Motyyasi, TakuM 00pa3om, mpody Ne2 (MCXOIHBIN YPOBEHB).

Ha Tperbem 3Tamne onpeensioT coaepkaHue HUKENS B BOJHOM BBITSKKE M MOYBE Yepe3
onpesenEéHHbIe MPOMEXYTKH BpPEMEHHU (HampHUMep, €XKEHEIEeNbHO), MOoJydasi, TaKUM 00pa3oM,
HeCKO0JIbKO Mpod (NeNe3-5 mim 0oJiee), XapakTepU3YIOUIMX YCBOCHHE HUKENS PACTEHUSIMU BO
BPEMEHM (JUHAMUKY YCBOCHMS).

[Io pesynbpraraM BceX MPOBENEHHBIX OJKCIEPUMEHTOB JaHHBbIE, I[IONyYEeHHBbIE MPHU
OTIpeNIeICHNH KOHIIGHTPAallMM HHKENss B T0YBe BO BpeMeHH, (ukcupyror B Tabmuue. Ilo
OKOHYAHUU KCTIIEPUMEHTOB MPOBOJAT MOCTPOEHUE rpaduKa 3aBUCUMOCTH COJIEPKaHUS HUKEIs
B [IOYBE OT BPEMEHU, XapaKTEPU3YIOLIEH TMHAMUKY IPOLIECCA YCBOCHHUS.

JlonoJIHUTe IbHbIE PeKOMEeHIAl N

1. IlpoaomKUTENBHOCTh IKCHEPUMEHTA (KOJMYECTBO OTOHMpaeMblX MOpPO MOXKET OBITh
yBeJIMUYEHA AJIsl TONyueHus: Oojee MpeACTaBUTEIbHBIX JAHHBIX O MPOIECCE YCBOCHHS HUKEIs
PacCTEHUSIMH).

2. [Ipy BO3MOXHOCTH OIpENeTCHHUs] COACPNKAHMS HUKENs B TIOYBE HECKOJIbKHUMHU
METOAaMU (TECT-CUCTEMOM, TeCT-KOMILIEKTOM, JabOpaTOPHOH METOIUKOW) MOTyT OBITh
MOJyYeHbl 3HAUCHHUs COJEP)KaHUS HUKENs B TMOYBE STUMH METOJaMH [UJIsl COIMOCTaBIICHUS
TOYHOCTH PE3YJIbTaTOB U 0OOCHOBAHMSI BHIBOJIOB.
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3. JlanHast paboTa MOXKET OBITH BBIIIOJHEHA TAK)KE HA PAa3IMYHBIX OBOLIHBIX KYJBTypax —
KaK JIMCTOBBIX. Tak U KOpHEBBIX. BaXkHO, 4TOOBI /11 SKCIEPUMEHTOB ObLTN BBIOPAHBI KYJIbTYPHI,
pacTyie OBICTpPO M JAaroliue OONBIION MpHUBEC Macchl. TakuM 00pa3oM MOKHO BBIIOJHUTH
LIEJI0€ HUCCIIEJOBAaHME MIPOLIECCa YCBOCHMS TSDKEIBIX METAUIOB M3 IIOYBBI  Pa3InYHBIMU
OBOIIHBIMH KYyJIbTypamMH, Npu4éM B KadecTBE (HaKTOPOB YCBOCHHS MOTYT OBITh BBIOpaHBI
YCIIOBHS TPOU3PACTAHMSL, TUIBI IOYB U T.II. Takke MOXKeT ObITh IPOBEJCHO 3KCIIEPUMEHTAIbHOE
HCCJIEIOBaHKE MPOLIecca HAKOIIEHUE METAJUIa Pa3IMuHbIMU YacTsIMU PACTEHHUSL.

BbinoJsinsiemble onepanuu

BelnlonHeHne [aHHBIX Onepanuil NPOBOAAT C II0YBOM HECKOJIBKO pa3 B  XOJ€
JKCIIEPUMEHTA: II0CJIE€ BHECEHHS B HEE MOJEIBHOIO 3arps3HEHMsS COJbI0 HUKENA Iepen
BbIpAlIMBAaHUEM OBOUIHBIX KYJBTYp (B OTCYTCTBUU 3€JEHBIX PACTEHUI), a TaKKe C MOYBOU, Ha
KOTOPOM y>K€ BBIPALLEHBI 3€JIEHBIE PACTECHUS.

A. OT00p ¥ MOArOoTOBKA NMPO0 MOYBHI

1. 13 HEeCKONbKHX TOYEK JaOOpaTOPHOH YCTAaHOBKH C OJMHAKOBOM IIyOMHBI LIMaTeleM
otOepure npoOkl MouBkl B kKosnuecTBe He MeHee 100 r (opuentuposouno 0,1-0,2 m). [IpoBeaure
ycpenHenue (oO0beauHeHUe) o0pasloB, OTOOPAHHBIX W3 HECKOJBKMX MECT, AJIS IMOJy4YCHHS
MPEACTaBUTEIHHOM PAOOTHI.

2. YepennéHnyto mpo0Oy nmomecTtute B amky Iletpu, 3amonnuB e€ Ha 72 BhICOTHI (PucyHOK
13), u BbICylIMBaliTe B cyuImiibHOM Hikady mnpu temneparype 105°C no nocrostHHON mMacchl (He
MEHee 2 4acoB).

Bricymiennyto npoOy xpaHure B 3akpbITol yamike [leTpu nnu B MaTepuaToM MEUIOUKE.

IIpumeyanue.

1. BricymuBaHue MOYBEHHOIO 00paslia BBIMOJIHAETCS 3a0JaroBpeMEHHO, HaKaHYHE JUIs
3aHATUI 1100 Ha MPEeAbIYIIEM 3aHIATHH.

2. BpicymmBaHHMe MOYBEHHOro 0o0pas3lia NpHU OTCYTCTBUU CYIIMJIBHOTO IIKada MOKHO
IPOBOJIUTH B KOMHATHBIX YCIIOBHSX, IOMECTUB OTKPHITYI0 "yamky [letpu ¢ obpa3nom B Témioe
MecTO Ha | cyTku.

1cm

f

Pucynok 13. Hamka Iletpu ¢ orob6panHoii mpoboit

b. IlpuroroBjieHre NOYBEHHOM BBITIKKH

1. B3Becbre Ha Becax 4McThI cTakaH Ha 100 mu. B crakaH momecTuTe BBICYLIEHHYIO
MOYBY Ha 1-3 BBICOTHI U CHOBA B3BECHTE €TI0, ONPE/IEIINB MACCy MOYBBI B TpaMMax.

2. C moMoIbpt0 HWIMHAPA 100aBbTE K MOYBE AUCTHIUIMPOBAHHYIO BOAY B KOJMYECTBE 5 MII
BOJIbI Ha Ka)K/IbIii PaMM IOYBHI.

3. IlepememmBaiiTe COIEpKUMOE CTakaHa B T€YEHHE 3-5 MUH. C IIOMOIIBIO CTEKIISTHHOM
MaJIOYKH.

4. OrduneTpyiiTe coaepkUMoe cTakaHa yepe3 OyMakHbBIH (MIBTP, cOOMpas TOTOBYIO
BBITSDKKY B HUOKHHM cTakad Ha 100 My, kak moka3zaHo Ha pucyHke 14. O6patute BHUMaHHE Ha €€
BHEIIHUH BUA (LIBET, MyTHOCTH). BBITSKKa JOKHA OBITH OJJHOPOAHOM M HE JOJDKHA COJIEpKaTh
YaCTHIL [TOYBBI.

[Tpumeuanue. [1epBble HECKOIBKO MUILTHIUTPOB (PMIIBTpaTa HEOOXOIUMO OTOPOCUTD, T.K.
OHM COOMPAIOT 3arps3HEHHS C PUIIBTPA.
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Pucynox 14. ®uibTpaius NOYBEHHOM BBITSKKH

BrITsKKa T0JDKHA OBITH POAHAIM3UPOBAHA B TOT JKE JICHb.

Copmep:kaHue HHKENS B MOJYUYEHHOM BBITSKKE OIpenessieTcsl ¢ MPUMEHEHHEM TecCT-
cucrembl «Hukenb-tecT.

BoinosiHeHHe TeCTMPOBAHUS NMOYBEHHON BBITSZKKH C NMPUMEHEHHEM TeCT-CHCTEeMbI
«Huxkesab-tect» (Pucynok 15)

1. OTpexbTe HOXKHULIAMU OT MHIUKATOPHOH MOJIOCKM pabO4Mil yd4acTOK pa3MepoM He
MEHEE 5X5 MM.

[Tpumeuanue. BHUMaATENbHO W3YyYHTE MOPSIOK MPOBEACHUS TECTUPOBAHUS Ha OOJIOKKE
TECT-CUCTEMBI!

2. He cHMMas MOIMMEPHOTO MOKPBITHUS, 32KMHUTE KYyCOUEK IMOJIOCKU MUHIETOM U OIyCTHUTE
€ro B pacTBOD (BBITSDKKY). Beiepkure Kycouek nosocku B pactBope 5-10 cek.

3. Uepe3 3 MUH. CpaBHHUTE OKPACKy KyCOUKa MOJOCKH C OKPACKOW KOHTPOJBHOM IIKAJIbI
[[BETHBIX 00pa3llOB Ha JTUKETKE TEeCTa, BHIOpAB oOpaser], OMMKalIuii M0 WHTCHCHBHOCTH W
XapakTepy  OKpacKH TEeCTHPYeMOro Kycouka (IpU  NPOMEKYTOYHOM  OKpacke —
COOTBETCTBYIOIIMI WHTEpPBalI KOHIEHTpaluil). Onpenenure OPUEHTUPOBOUYHYIO BEIHUYUHY
KOHIIEHTPAIIUU HUKEJS B paCTBOPE (BOJHON BBITSIKKE).

y K()Il'l'pOJll-II}IH mKaJia I
,—: > | Ni (2+), mr/a 0|10 100
? Oxpacxa paboqero yuacTxa

Pucynok 15. BeinosiHeHUE TeCTUPOBAHUS TOYBEHHOM BBITSKKH C TPUMEHEHUEM TECT-
cucteMnl «Hukenb-TtecT»
4. PaccunTaiiTe cojaepxaHuWe HHKEIS B MpoOe mouBeHHOro pactBopa CNi2z B MI/JI 1O

dopmye (4):
Con: -V
B Ni
Cor vy = — N~ (4)
I
L m ?
rie: (g i — KOHIEHTPAIMS HOHOB HUKEIS B BOJHOMN BBITSDKKE, MI/II;
V — 00BEM BBITSIKKH, MJI;
m — macca oOpasiia, T.

Conep:xanue oTyera
1. Omnpenesienne copep:KaHUsi HUKeJsI B MOYBEHHO# BBITSKKe W (PUKCHPOBAHHE
pe3yJbTaToB
[Tonyuennsie nannpie 3adukcupyiite B Tadbauie 12 mo cienyromeit hopme:
Tabnuna 12. Pe3ynpTaThl 2KCIEpUMEHTA

O0BEM pacTBOpa MOJICIIEHOTO 3arPs3HEHUS MIT
Komnuecto Ni?*, BHECEHHOTO B ITOYBY € PACTBOPOM M2
Ne [Tpomomxu Macca npoOBbI IOYBEI, 2 Konmuenrparus KonmenTparus
poObI | TEIBHOCTS, Ni%* B BozHOI Ni%* B mpobe
THH BBITSDKKE, M2/l IMOYBEI, M2/Ke
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QPR WINF-

[Ipu BO3MOXXHOCTH OTIpPEIEICHUS COASPKAHMSI HUKENSI B TTOYBE HECKOJBKUMHU METOJIAMU
nonyunte 3Hadenns (yy; ITHMH METOZAMH JUIS JANbHEHIIEr0 CONOCTABICHHS TOYHOCTH
pe3yJIbTaTOB U 0OOCHOBAHMSI BHIBOIOB.

2. IocTpoenne rpaguka 3aBUCUMOCTH COAePKAHUS HUKeJISl B I0YBE OT BpeMeHHU

[To manubM Tabnuikl 12 nocTpoiite rpaduyecKyro 3aBUCUMOCTh KOHIIEHTPALIUU HUKEIS B
nouse (Cfy ;) OT BpemeHu (T, QHHM), OTKIAABIBAS 110 OCH aGCLHCC BPEMs, a [0 OCH OPIMHAT —
KOHIIEHTpaIuio HuKens B mouBe (PucyHok 16).

A

Chinie MIYKL

T. AU

Pucynok 16. I'paduk 3aBUCUMOCTH KOHIIEHTPAIMK HUKEJS B IOYBE OT BPEMEHU

Cnenaiite BBIBOJ O CHOCOOHOCTH OBOLIHBIX KYJIBTYP YCBauBaTh TSDKENbIE METAJUIbI U3
MOYBBI.

ITpy HaMM4MM NAaHHBIX, TOJYYEHHBIX IMYTEM M3MEPEHUHN PAa3HBIMU CPEICTBAMH, CACIIANTE
BBIBOJI O CPAaBHUTENIbHOM TOYHOCTH MOTYYEHHBIX JaHHBIX B 000UX cilydasx. BeiBojg o6ocHyiiTe.

KoHTpo/ibHBIE BOIPOCHI

KaxoBbl HICTOYHHKY 3arpsS3HEHUS [TOUBBI TSHKETBIMU METaJJIaMu?
B uem 3akioyaeTcsl TOKCHYECKOE BO3EHCTBUE TSKEIBIX METAJUIOB Ha YeIoBeKa?
Yro Takoe I[TKn?
KaxoBel 3nauenus [1/IKn nns prytu, XxpoMa u cBUHLA?

NS

CHnuUCOK JuTepaTypbl, peKOMEHAyeMblil K HCIIOJIb30BAHUIO 110 JAHHOU TeMe
OcHoBHas1 JiUTEpaTypa:

1. KopoOkwun, B. W. Dxonorus : [yuebnuk| mist By3oB / B. U. Kopobkun, JI. B. I[lepenensckuid. -
13-e m3x. - PoctoB H/]] : dennkce, 2004. - 602 c. - (Bricmiee oopazoBanue). - bubmuorp.: c. 602.
2. Opmos JI.C. Dxonorust u oxpaHa 6uochepsl IpH XUMHYECKOM 3arpsi3HEHUH: Y deOHOoe

nocobue st By308/ JI.K.CanoBaukosa,l.H.Jlo3aHoBCKas. - 2-e, mepepald. u gon. - M.:Beicm.
mkona,2002. - 334 c.: ui. - 320-322
JlonoJiHUTe/IbHASA JINTepaTypa:

1 CremanoBckux, A. C. Obmas skojorus : yueOonuk aiis By3oB / A. C. CrenaHoBckux. — M. :
IOHUTHU-JAHA, 2012. — 687 ¢. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nko-XxuMHYEeCKHUE OCHOBBI MHKEHEPHOM IKOJIOTHUH yueOHOe mocodue /

W. T'. BpatuukoBa. — M. : Poccuiickuii yauBepcureT npyx0bl HapoioB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTyMa K 00pa30BaTEeIbHBIM PeCypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuteTckasi OMOIHMOTEKA OHIANHY.

28




3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTaJIOT aCCOIHAIINN YJICKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBenieHnid u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpeiToe 00pazoBaHue

6 http://ecograde.bio.msu.ru — Madopmarmonnas cucrema «OyHaaMeHTaIbHbBIE TIPOOIEMBI
OLICHKH COCTOSHHSI 9KOCUCTEM U IKOJIOTUIECKOTO HOPMHUPOBAHUSD)

JlaGopaTtopHas pa6ora 4. AncopOUMOHHAS 0YMCTKA NUTHEeBOH U CTOYHOM BOAbI

[enb paboTer: M3yueHue aacopOIMOHHOTO METO/1a OYUCTKU BOJIBI.

Teopernyeckas 4yacThb

Ancopbuueil Ha3bIBaeTCsl IMPOLECC MOIJIOUIEHUSI PACTBOPEHHBIX BELIECTB U3 PacTBOPOB
(MUTHEBBIX M CTOYHBIX BOJ) MOTJOTUTEISIMH — acopOeHTaMu. SIBieHue aacopOIMM CBSI3aHO C
HAJIMYMEM CWJI TPUTSDKEHUS MEXIy MOJEKyJdaMu aacopOeHTa M MOTJIOIAeMOro BEllecTBa —
azicopOTHUBa.

OCHOBHBIMU XapakTepUCTUKAMU MpoIecca aJcopOLuu SBIAIOTCA H30MPATENbHOCTh H
oOpatumocTs. [Ipu onpeneneHHBIX yCIOBUSAX BO3MOKHO BbII€JICHHE MOTJIONIEHHOTO BEIECTBA
u3 ajcopOenra. Takoil mporiecc Ha3bIBaeTCs IECOpPOIMEH, a 0 OTHOIICHUIO K aJCOpPOeHTy —
pereHepanuein ero.

ANCOpOIHIO MPUMEHSIOT JJIsi OYMCTKUA MUTHEBOM BOABI, TIyOOKOW OYUCTKH CTOYHBIX BOJI
OT pAacTBOPEHHBIX OPraHMYECKUX BEIIECTB M Ta30B, apOMATHYECKHMX HHUTPOCOEIUHEHHH,
KpacuTesel, IOBEPXHOCTHO-aKTUBHBIX BEIIECTB U Jp.

Ocobenno »¢dexkTuBHa aacopOLUs MpPU OYUCTKE CTOYHBIX BOJ, HM3BICUEHHUU M3 HUX
LIEHHBIX PACTBOPEHHBIX BEIIECTB U TOBTOPHOM HCIOJIb30BaHNUU OUYUIIIEHHON CTOYHOM BOJIBI.

B kauecTBe COpOEHTOB HCMONB3YIOT Pa3THYHbIE NMPUPOIHBIE U CHUHTETHYECKHE TBEPAbBIE
MOPUCTBIE MAaTepHaJIbl: AaKTUBUPOBAHHBIE VTN PA3IMUHBIX MAapOK, CHIIMKAreNIH, LIEOIUTHI, TOPQ,
[JIMHBI, @ TAKKE HEKOTOPbIE OTXO/1bl TPOU3BOACTBA — LIIAKHU, 30]1y, OIWIKH, KOPY U JINTHUH.

Haunbonee yHuBepcalbHbIMU U3 aACOPOEHTOB SIBJISIOTCS aKTUBUPOBAHHBIE YIJIH, CHIPbEM
JUTSL KOTOPBIX SIBJISIFOTCSI YTOJIb, APEBECHHA, KOCTU JKUBOTHBIX, OTXOJIbI LIEJUTIOJI03HO-0yMaKHOI,
OUIIEBOW W JPYyruxX OTpaciieil MPOMBINUIEHHOCTH. YJelbHasi TOBEPXHOCTh COPOSHTOB
COCTaBJISIET OT 20 10 2000 M2/, pazmep nop oT 0,002 TI0
2,0 MKM.

AJCOpOEHTHI XapaKTepPU3YIOTCS MOTJIOTUTENBHON WM aJCOPOIMOHHON CIOCOOHOCTHIO,
KOTOpasi ONpeAesAeTcs] KOJIMYECTBOM MOTJIOMEHHOTO aJIcOPOTHBA B €MHUIIE MacChl WK 00beMa
agcopbenta (T/kr wmu  Kr/M°). MakcuManabHO BO3MOXHAsS TP JAHHBIX  yCIOBHSX
MOTJIOTUTENBbHAS CTIOCOOHOCTH a7IcCOPOSHTa Ha3bIBAETCS] PABHOBECHOW CTATUYECKOH EMKOCTBIO.

3aBUCHMOCTh MEXAY pPABHOBECHBIMU KOHLEHTPALMSAMHU TOTJIOMIEHHOIO BELIECTBA B
TBEPIOW M JKUAKOHN (ha3zaxX ONMUCHIBACTCS U30TEPMaMH aJCOPOIUH.

CkopocTh mpoliecca aacopOluu 3aBUCUT OT KOHIIGHTPAIMH, MPUPOABI U CTPYKTYpbI
PacTBOPEHHBIX BEIIECTB, TEMIIEPATYPhl BOJbI, BUAA U CBOMCTB a/ICOPOEHTOB.

[Tpouecc ancopOIum CKIaabIBaeTCs U3 TPEX CTaAUMN:

e[lepeHOCa BEIIECTBA W3 CTOYHOH BOABI K TMOBEPXHOCTH aJacOpOeHTa (BHEIIHSA
mahdysus);

o mudy3un BelecTBa BHyTpH agcopoenTa (BHyTpeHHss auddysus);

® a/IcCOpOIMH U3 TIOBEPXHOCTH TIOP.

[Tocnenusisi cragust NPOXOAUT oOdYeHb ObicTpo. llosTOMy mMMHTHpYIOIIEH CTaguei
mpoiiecca 0OBIYHO SBJISIETCS JTUOO0 TIepBast, MO0 BTOpasi CTaausl.

[Tporiecc  ancopOIMOHHONW OUYMCTKM CTOYHOM BOJBI OCYIIECTBIAIOT B ammaparax
NEPUOINYECKOr0 WM HENpPEephIBHOTO JACHCTBUA. B ammaparax nepuoaudeckoro aeucTBuUs

29


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

CTOYHYIO BOJY (UIBTPYIOT Yepe3 HEMOABMKHBIN CIIOW I'paHyJMPOBAHHOTO YIJIL WIH APYTroro
copOeHTa 110 IMPOCKOKa M3BJIEeKaeMoro BemiectBa B ¢uibTpar. Ilocie 3Toro ¢uisTparuio
NpeKpaInaioT, U3 ajcopdepa CIMBAIOT BOIY, a aJICOPOCHT PEereHepUpyIOT 00pabOTKOM BOISIHBIM
apoM, HarpeThIMH HHEPTHBIMU Ta3aMH, OPTaHMYECKUMH pPACTBOPUTENSIMH WIM BOJIHBIMU
pacTBOpaMu XUMHUYECKUX PEareHTOB.

Bbi0op cxeMbl ancopOLMOHHOM OYHCTKHM OHpeAeseTcs XapakTepoM HpPOM3BOJICTBA,
Ka4eCTBEHHBIM COCTAaBOM CTOYHBIX BOJ, TPEOOBaHHSMH, NPEIBSBISEMBIMH K OUYHIIICHHBIM
BOJIaM, U HAJIMYKE APYTHX OYHCTHBIX COOPYKEHUH.

HNonooOMeHHON copOruelt Ha3bIBaeTCs IMpolecc OOMEHa HMOHAMH, HAXOJSAIUMUCS B
pacTBope, U HOHaMH (PYHKIIMOHAIBHBIX TPy TBEPIOH (ha3bl — HOHUTA.

HMoHOOOMEHHasT OYMCTKAa TPUMEHSETCS JUIS HM3BJICYCHHS W3 CTOYHBIX BOJ METaJIOB
(uMHKa, Meu, XpoMa, HUKEJIs, CBUHLIA, PTYTH U Jp.), @ TAKXKe COeAMHEHUN MBIIIbsKa, Gocdopa,
[IUAHNUCTBIX COCAMHEHUH W pPaJUOaKTUBHBIX BEMIECTB. MeETOa TO3BOJISIET PEKYNEepHpPOBATH
IICHHbIE BEIECTBA IPU BBICOKOH CTENEHUM OYUCTKU CTOYHBIX BOJ. OTOT METOJ LIMPOKO
IPUMEHSETCS Ui yMSITYeHUs] 1 00eccoNMBaHMsI BOJbI B IIPOLIECCE BOJOMOATOTOBKU U C LENbIO
HOBTOPHOTO MUCIOJIb30BAHUS.

HoHooOMEHHBIE COPOSHTHI — MOHUTHI — MIPAKTUYECKH HE PaCTBOPUMEI B BoJe. B kauecTBe
MOHUTOB UCTOJIb3YIOTCS KaK IPUPOAHBIE, TaK U MOJYyUYSHHbIE HCKYCCTBEHHBIM IyTEM BELIECTBA.

K HeopranmyeckMM TpPUPOAHBIM W CHHTETUYCCKHMM HOHUTAM OTHOCSATCS IEOJIHTHI,
HOJIEBBIE IINAThI, CUIIMKAreNIU, THAPOKCHIBI HEKOTOPBIX METAIIJIOB U JIp.

OpraHnuyeckie NPUPOAHBIE HMOHUTHI — O3TO TYMHHOBBIE KHCIOTHI TIOYB, HO OHH
OPUMEHSIOTCS] CPABHUTEIBHO MAJIO W3-33 HEOOJIBIION XUMUUECKOM U MEXaHUYeCKOI POYHOCTH,
MaJjioi EMKOCTH.

[Ipy ouuCTKE CTOYHBIX BOJ| HauOOJblIEe MPAKTHUYECKOE MPUMEHEHHE HAaILIH
OpraHMYeCKHe WCKYCCTBCHHbIE HWOHHUTHI — CHHTETHYECKHE HOHOOOMEHHBIE  CMOJIBI,
NpEeCTaBIAIOINE COO0 BHICOKOMOJIEKYISIPHbIE COCTUHEHHUS.

VYrieBogopoaHbele  paAvKanbl 00pa3ylOT MNPOCTPAHCTBEHHBIM Kapkac, Ha3blBaeéMbIi
matpuiei. Ha Matpune guxkcupoBaHbl HENOABMKHBIE (YHKIIMOHAIBHBIE TPYIIIbI, CBSI3aHHBIE C
NPOTHBOIOJIOXKHO 3apsOKEHHBIMH  TOJIBIKHBIMH HMOHaMH (TIPOTHBOMOHAMH). [IpOTHBOMOHBI
MOTYT OOMEHHBATHLCSI HA HOHBI C TEM K€ 3apsi/IoM U3 pacTBOpa (CTOUHON BOJIBI).

[To 3HaKy 3apsiia OOMEHHBAIOIIMXCS MOHOB MOHMTHI JEJSAT HAa KATHOHWUTHI M aHHOHUTEHI.
KaTHoHUTBI 0OMEHHBAIOTCS C PACTBOPAMH 3JIEKTPOJIUTOB MOJI0KHUTEIbHBIM HOHAMHU, aHUOHUTHI
— OTpUIATEITLHBIMU HOHAMH.

BaxcHelmmM cBOWCTBOM MOHHUTOB SIBJISIETCS MX MOTJIOTUTENIbHAsE CIOCOOHOCTh (OOMEHHast
éMkocTh). OHa omnpezaenseTcss KOJIWYECTBOM TI'PaMM-IKBUBAJIEHTOB MOHOB, IOTJIONIAEMBIX
eAMHUIe Macchl WM 00bEMa MOHUTA. PaznMuaroT MONHYI0, CTaTHYECKYIO U JMHAMUYECKYIO
00BEMHBIE EMKOCTH.

[TonHast €MKOCTH — 3TO KOJMYECTBO MOMIOMEHHOIO HOHA IPH IOJHOM HACHIILEHUH
€IMHUIIBI 00beMa HITH MacChl HOHUTA.

Cratuyeckast €MKOCTb — 3TO O00BEMHas €MKOCTb HMOHHTA IPU PABHOBECHH B JaHHBIX
paboumnx yCloBUsX.

JuHamMuyeckass €MKOCTh — 3TO €MKOCTb MOHHUTA 0 MPOCKOKA IOTJIOLIAEMbIX HOHOB B
¢unpTpar.

HNonuTe! BeiycKaroT B BUAe nopomika ¢ pazmepom vactuil 0,04-0,07 MM, 3epeH pazmepom
0,2-2,0 MM, BOJIOKHHCTBIX MaTE€PHUAJIOB, JIUCTOB H IJTUTOK.

[Tocne wucuepnanus B mporecce OOMEHHOM EMKOCTM HOHHUTa €ro pereHepupyoT,
o0OpabaTeiBasi paCTBOpAMU KUCJIOT, IIETIOUYEH W COJICH.

Perenepaniusi — 370 HOHOOOMEHHBIN TpoLEecC, MPOXOASIINI B 00paTHOM HaIlpaBJIEHUH IO
OTHOIIEHHWIO K OCHOBHOMY pabouemy mporueccy. PacTBop, MmojlydeHHBI HpHU pereHepaunu,
Ha3bIBAETCS IH0ATOM.
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[Ipouecc MOHHOrO OOMEHa, KOTOPBIM BKJIIOYAET 4YEpEeNyIOIIHMEcs CTaguu COpOIUH U
pereHepal HOHUTOB, OCYILECTBISETCS B amnaparax MNEPUOJUYECKOr0 WM HENPEPHIBHOIO
JICHUCTBHSI.

B HanopHoM QuibTpe nepruoauuecKoro AeMcTBUS BbICOTA CIIOSI HOHUTA cocTaBiseT 1,5-2,5
M. Perenepanus KaTHOHUTOB OCYILECTBIIIETCS ITPOMBIBKOM KHMCIOTOM WJIM PAacTBOPOM
[IOBAPEHHOU COJIH.

OolopynoBaHue U MaTepuaJIbl

1. Konba na 50 miu ayis ot6opa nmpoObl OUUIIIEHHON BOIBI,

2. Tect xomrutekThl: «XKene3o», «Hurpatey, « HUTPUTBDY, K AKTUBHBIHN XJIOPY;

3. Tecr-cucremsl: «AKTUBHBIN XJI0p», «XKene3zo obmee», «Hurpar-tect», « Hurpur-tecr»;

4. PeakTuBbI AJI1 IPUTOTOBJICHUS MOJIEJIbHBIX PACTBOPOB;

5. OuucTtHOE YCTpOICTBO (BOAOOUMCTUTEND) TUNA — «Pydeék», «AkBadopy», «['eiizep» u
T.IL

Yka3anus no TrexHuke 0e30MaACHOCTH
Hcnons3yeMbple NpH BBITOJHEHWM AaHAINW3a PAacTBOPBL, PEAKTHB, IOCYNa U ApPyrue
COCTaBHbBIE YACTH KOMILIEKTA JIOJKHBI OBITh MPEABAPUTEIHLHO OCMOTPEHBI.

IIpu ocMoTpe npoBEPSIOT:

1. [1enoCTHOCTh M TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTUBOB;

2. OTcyTcTBHE MOBPEXKACHUI MEPHON NOCYAbl, MIPOOUPOK, KOHTPOIBHBIX IIKAJ U T.I1.;

3. CootBeTcTBHE BBIOPAHHOIO Ui MCIOJB30BAaHUS peakTUBa (pacTBOpa) WMIIM IOCYIbI
TpeOOBaHUSM METOJMKM aHaU3a, T.€. HAJIMYHE XOPOIIO M OJHO3HAYHO YUTAEMOW STUKETKH,
METOK Ha MEPHOM I1OCY € U T.IL.

Ilocne mpoBeneHMs aHanM3a MEPHbIE CKISHKUM W IHUIETKH CIEAYET IMPOMBITh YHCTOU
BOJIOM, CKJISIHKM C pacTBOpPaMU HEOOXOJUMO IFepMETHYHO 3aKpBITh U YJIOXKHUTh B MECTa JJIs MX
XpaHEHMUS.

Bxopnsmue B cocTaB KOMIUIEKTa PEakTHBBI T'€PMETUYHO YMAaKOBaHbI BO (DJIaKOHBI M HE
IPEACTABISIIOT ONACHOCTH IIPU XpaHEHMH. XOTb KOMIUIEKT HE COACPKUT SJOBUTBIX U
CHJIBHOJICHCTBYIOIIMX BEIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOAMMO PYKOBOJCTBOBATHCS
OCHOBHBIMH TIpaBWJIaMH 0€30MaCHOCTH, NPEAYCMOTPEHHBIMH i pPabOT B XUMHYECKOU
nabopatopuu. B yactHocTH, nnpu paboTe B 1abopaTopuu He AOMYCTUMO:

1. [Tonaianue XMMHUKATOB ¥ paCTBOPOB Ha CIU3UCTbIE 000I0YKH, KOKY, OACKIY;

2. llpunarue nmumu (TUTHA);

3. Bapixanue Bo3ayxa M XMUMUKAaTOB, OCOOCHHO UMEIOIINX PE3KUH 3amax U HaxXoIALINXCs B
MEJIKOKPHCTAIITNYECKOM COCTOSIHUHU (00pa3yroIuX Mblib);

4. Tlpu paboTe cO CTEKISHHBIMH HW3JCIUSMH M TOCYIOM HEOOXOIUMO COONI0NATH
OCTOPOKHOCTh BO U30€XKaHHEe OPE30B.

IIppu mpoBeneHUM  OKCHEPUMEHTOB IO  MOJCIHMPOBAHUIO  3arpsi3HEHMM  BO31yXa
IPEIyCMOTPEHO MCIIOJIb30BaHME KOHIIEHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpHOM,
COJISSHOM, a30THOM, MypaBbUHOW. [Ipu momagaHuM KHUCIOT Ha KOXY HEO0OXOAMUMO OBICTPO
IPOMOKHYTbh pacTBOp JIOOBIM TaMIOHOM (candeTkoil, BETOLIbI0 U T.N.), MECTO MOINAJaHUA
OOUJILHO IPOMBITH CTPYEH BOJIBI U BBIMBITH C MBIJIOM.

Oco0eHHO onacHbl KMCIOTHI IPU MOMAJAAHUU B I1a3a. B 3ToM ciyuae riiaza He06X0a1uMo

HEMEJICHHO 0oOUITbHO IIPOMBITh HE CUJIBHOM cTpyeit BOJBI, 3aTeM
2%-HBIM BOJTHBIM PACTBOPOM COJIbI i CPOYHO OOPATHTHCS K BPady-CICIIUAINCTY.
3aganusa

JlanHass paboTa BBINOJHAETCS B HECKOJBKO JTaloB, paboTa IO KOTOPOH MOXKET
IIPOBOJIUTHCS B COOTBETCTBHUHM C NPUHATHIM IIPETIOIABATENIEM IIJIAHOM.

1. Ha nepBoMm »3Tame HpOBOJUTCS O3HAKOMIIGHHWE C JKCIUTyaTalde BOJOOYHCTUTES.
METOJIMKaMU MOJIEIMPOBAHUS 3arpsi3HEHUHN BOJIbl (IPUTOTOBICHUE MOJIEIbHBIX 3arpsi3HEHU), a
TaK)K€ METOAUKAMH aHAJIM3a BOJABI C IPUMEHEHUEM TECT-KOMIIIICKTOB U TECT-CUCTEM.
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2. Ha BTOpoMm »sTame (pu HEOOXOAWMOCTH) TPUTOTABIMBAIOT MOJEIBHBIC 3arps3HEHUS
BOJbl B KOHIEHTpalMsAX, HEOOXOAMMBIX JJsl TPOBEACHMS aHaJIn3a, C MHCHOJIb30BAHUEM
UMEIOLINXCS B HA0Ope peakTUBOB IO METO/IMKE, IPUBEIEHHOMN HIXKE.

3. Ha tpetbem 3Tame yepe3 BOJOOUUCTHUTENb MPOIYCKAIOT He3arpsi3HEHHYIO0 BOAY, MOCIe
YEero ONpPENeNsIFOT KOHLUEHTPALUK BBIOPAHHBIX 3arps3HSIOLIMX BEIIECTB C MPUMEHEHHEM TECT-
KOMILJIEKTOB W/WJIA TECT-CUCTEM.

4. Ha yeTBepTOoM 3Tane BHIIOJIHSIOT padOThl, aHAIOTUYHO 3TaIly 3, HO C UCHOJIb30BaHUEM
3arpsI3HEHHON BOJBI.

5. 3areM npoBOAAT pacuér 3PPEeKTUBHOCTH OUUCTKH.

A. Dkeniiyatanusi BOA0OYMCTHTEJIS

1. B kxayecTBe BOJOOYMCTUTENSI PEKOMEHJIYETCS HCIOJIb30BaTh MNPUOOp NS OYHCTKHU
nuTheBoil Boabl Tuna «I'eiizep». IIpu mepBUYHOM HCMOJIB30BaHUM MpUOOpa HajelWTe B KyBILIMH
BOJIOIIPOBO/IHYIO BOJY, CIIEHTE B PAaKOBUHY OYMIIEHHYIO U 3alOJHUTE KYBIIWH CHOBA BOJOM.
Hanuuue B Bosie yrosbHOM NbUTH HE SBJISETCSA MPU3HAKOM HEUCIIPABHOCTH MpHOopa.

[Ipu nocnenyromen sKCIUTyaTaluy Npudopa caIuBaTh BOLy HET HEOOXOJUMOCTH.

2. IlpoBenuTte aHaIM3 Ha COJIEP)KAHUE XKeje3a, HUTPATOB, HUTPUTOB, aKTUBHOI'O XJIOPA B
UCXOAHON BOJE WJIM IPUTOTOBICHHOM MOJEIBHOM PAacTBOpPE, UCIIOJIb3YWTE TECT-KOMIUIEKTHI U
TECT-CUCTEMBI [UIsl OIIPENIETIEHHUs] COOTBETCTBYIOLIMX BELIECTB.

3. Haneiite B KyBUIMH BOJOOYHUCTUTEIS 3arpsi3HEHHYIO BOJLy UM MOJIEJIBbHBII pacTBOpP.

4. OtGepute mpoby uyucToil Bojabl B 00bEME 50 MI mocie MPOXOXKICHHS BOIBI Yepes3
bunbTp.

5. IlpoBenuTe aHann3 MOBTOPHO C OYMILEHHOW BOJOW, NUCIIOJIB3Ysl TECT-KOMIUIEKTHI U TECT-

CHUCTCEMBI IJId ONIPEACTICHUA COOTBETCTBYIOIUX BCIICCTB.
Cxema MCTOIUKHU ITPOBCACHUA pa6OTH MMpEaACTaBJICHA HA PUCYHKC 17.

A/

/ \\
ek

i b &

Pucynoxk 17. CxemMa METOAMKH MPOBEACHUS PAOOTHI

b. IIpuroroBJ/ieHne MoIeJILHBIX PACTBOPOB

IIpuroroB/ieHHe MO/IEJILHOTO PACTBOPA HUTPAT-HOHOB

MozenbHbIE paCTBOPHI IPUTOTABIUBAIOT U3 HUTpATa Kausl.

IIpucomognenue 0cHo8HO20 MOOENbHO20 PACMBOPA HUMPAMA KANUAL.

Conepxxumoe ¢pnakona (1,6 T) HUTpaTa Kaiausi KOJIMYECTBEHHO IMEPEHECUTE B MEPHYIO
éMkocTh BMecTuMocThio 1000 mi, pactBopute B 200-300 M JUCTHILUIUPOBAHHOW BOJBI M
JOBeIUTE 00BEM pacTBOpa MUCTIILIUPOBaHHON BooM 10 1000 M. PacTBOp XpaHHTE B CKIISTHKE
¢ mnpunundoBaHHOW TpoOkoi. KoHIEHTpalus M0 HUTPAT-HOHY B OCHOBHOM MOJIETHHOM
pactBope 1000 mr/m.

Ilpucomognenue o6véma (V) pabouezo MmoodenbH020 pacmeopa Humpama Kaius C
3a0aHHol Konyenmpayuet (c).

O0bEM OCHOBHOTO MOJIENBHOIO pacTBopa HuTpara kamust (Vs, mi) ¢ KOHUEHTpauuen
Hutpat-uona 1000 mr/n, HeOOXOAMMBIN A MPUTOTOBICHHUS PabOYEro MOJEIBFHOIO pacTBOpa,
paccuuThiBatoT 1o dopmyde (7):

p, =LV 7

3 1 0 D D.l' ( )
r7ie ¢ — KOHIEHTpaus padoyero MOJICITBHOTO PacTBOpa B MI/J;
V — 00bEM pabouero MoIeIbHOTO PAacTBOPA B MIT;
1000 — koHIIeHTpanysi HUTPAT-HOHOB B OCHOBHOM MOJIEIIEHOM PAacTBOPE, MI/IL.
PacTBOpbI HUTpaAT-HOHA TOJKHBI OBITH UCTIOJIB30BAHBI B IEHH MPUTOTOBIICHUS.
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IIpumep pacuéra
Jnst mpuroTtoBiieHus 1 1 MOJETHHOTO pacTBOpa HUTpaATa Kajus C KOHIIEHTpaluen 5 mr/i
paccuuThiBaeM 3HaueHue V3.

L _5-1000
3= 1000 M

CnenoBarenbHO, HEOOXOJUMO B3ATh 5 MJI OCHOBHOTO MOJIEJIBHOTO pacTBOpa HUTpaTa
Kamusi, IMOMECTUTh B  EMKOCTh W  pa30aBuTh  JUCTWJUIMPOBAHHOW  BOJOM 110
1 .

IIpuroroBjieHne MOEJIBLHOI0 PACTBOPAa HUTPUT-UOHOB

MoenbpHbIE pacTBOPHI MPUTOTABINBAIOT U3 HUTPUTA HATPUSI.

Ilpucomosnenue 0CHO8HO20 MOOENIbHO20 PACMBOPA HUMPUIMA HAMPUSL.

Conepxxumoe ¢makona (1,5 r) HUTpUTa HATPHUS KOJHMUYECTBEHHO NEPEHECUTE B MEPHYIO
E€MKOCTh BMeCTUMOCThIO | 11, pactBopute B 200-300 MJI IMCTUIUIMPOBAHHOM BOJIBI U JIOBEIUTE
00bEéM pacTBOpa AUCTWIUIMpOBaHHOM Boaod 10 1 5. PactBop xpaHute B CKISHKE C
npunuInoBaHHOM MpoOkoi. KoHIleHTpaIus 1o HUTPUT-UOHY B OCHOBHOM MOJIEJIbHOM PacTBOpe
1000 mr/m.

Ilpucomosnenue 06véma (V) paboueco MmodenvHo2o0 pacmeopa HUmMpuma HaAmpus c
3a0anHol KoHyenmpayueu (c).

O0bEM OCHOBHOTO MOJENIBHOTO pacTBopa HuUTpuTa HaTpus (V4, M) ¢ KOHUEHTpauuen
HuTpUT-uoHa 1000 Mr/i1, HEOOXOIUMBINA IJIsi MPUTOTOBIIEHUST PabOYero MOJIEIHHOTO PACcCTBOPA,
paccuuThiBatoT 1o Gopmyiie (8):

v, -V 8

& 1 {] U D! {: ]

/i€ ¢ — KOHLEHTpalus pabo4yero MoIeIbHOTO pacTBOpa B MI/JI;

V — 00bEM paboyero MoJIeIbHOTO pacTBOpa B MIT;

1000 — koHIIeHTpanysi HITPUT-HOHOB B OCHOBHOM MOJIEIEHOM PacTBOPE, MI/JI.

PacTBOpBI HUTPUT-HOHA TOJKHBI OBITH UCTIOJIB30BAHBI B JIEHH MPUTOTOBIICHUSI.

[Ipumep pacuéra

st mpurotoBieHust 1 1 MOJENBHOTO pACTBOPA HUTPHUTA HATPHUS ¢ KOHIIEHTpare 1 mr/i
paccuuThIBaeM 3HaUeHUE V4!

. ~1-1000
* 1000

CnenoBatenbHO, HEOOXOAMMO B35ATh | MJI OCHOBHOI'O MOJEIBHOTO PAacTBOpPA HUTPUTA
HaTpus, TIOMECTUTh B EMKOCTh M  pa30aBuUTh  JIUCTWIUPOBAHHOM  BOAOH 110
1 .

B. KontpoJsb copepkanuss XMuMU4eCKHX BelleCTB

ConeprxaHue >xene3a, HUTPATOB, HUTPUTOB, aKTUBHOTO XJIOpa B MCXOJHOW U OYMIIEHHOU
BOJIE OIPENEeNSAIOT, HUCIONb3ysl TECT-KOMIUIEKTHI U TECT-CUCTEMbl Ha COOTBETCTBYIOIINE
MIPUMECH.

MeToauka npuMeHeHHusl TeCT-KOMILJIEKTOB.

1. Tect-kommiekT «HUTpPATHD)

ITJIK aurpartos (mo NO3?):
® IS TUTHEBOU BOJIBI U BOJIBI BOJOEMOB XO3SIICTBEHHO-TIUTHEBOTO Ha3HaueHUs — 45 Mr/I;
® I BOTOEMOB phIO0X03siiCTBEHHOTO HazHaueHus — 40 mr/n (9,1 mr/n mo a3oty);

e g 110ouBEI — 130 Mr/Kr.

JlumMuTHpyronMi Moka3aresib BPEAHOCTH — CAHUTAPHO-TOKCUKOJIOTUUECKUM.

Memoo onpedenenus

Meron  ompenenenust  HuTpar-uoHoB  ('OCT  1030)  sBiusercs  BU3yalbHO-
KOJIODUMETPUYECKUM U TO3BOJISIET BBIMOJHATH SKCIPECC-aHAIN3 MUTbEBOM, HOPMATUBHO-
OYMIIIEHHON CTOYHOM, MPUPOTHOM U Jp. BOJ, a TAKKE HUTPATOB M HUTPATHOTO a30Ta B ITOYBE.

=1mn
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OmnpeneneHre HUTPAT-UOHOB B JKUJKOM MpoOe (BOJE UM MMOUYBEHHOM BBITSKKE) OCHOBAHO
Ha NpeABAPUTEIHLHOM BOCCTAaHOBJIEHWU IMHKOBOI MbUIbIO HUTPAT-MOHOB 10 HUTPUT-HOHOB C
nocieayoomuM o0pa3oBaHHeM a3oKpacuTens. BoccTtaHoBieHUE HUTpAT-MOHA A0 HUTPUT-HMOHA
MPOTEKAET B CIIA0OKHUCIION cpesie 1o peakuuu (4.6):
Zn + NO3s +2H" —Zn?* + NOz + H20 (4.6)
Jlanee oOpa3oBaBLIMiiCS HUTPUT-UOH B CIIA0OKUCION cpele pearupyer ¢ peakTUBOM
['pucca (cMechio Cynb(haHmIOBON KUCIOTHI U O-HADTUIIAMHUHA).

Junana3oH onpenensieMblX KOHLIEHTpali HUTPaT-HOHOB B JKUJKOM npobe cocTasisger oT 0
10 45 mr/n npu 00bEMe npoosl 6 M. IIpo10mKUTENBHOCTD BHIMOIHEHUS aHaiau3a — He Oosee 25
MUH.

Ilepeyenv ucnonvzyemoco 060py008aHuss, NPUHAOLEHCHOCMEN, PACMBOPO8 U3 COCMABa
mecm-KoMnieKma.

[Tunerka-kanenpHUIAa MOJIUMEpHAs Ha 3 MJ, MPOOMpKa IpagyupoBaHHAs ¢ MpoOKon (2
IIT.), CKJSHKa JUIs KoJIopuMeTpupoBaHusi ¢ MeTkol «10 mm» (2 mr.), ¢nakon mus
IIPUTOTOBJICHUSI pEAKTUBA HA HUTPAT-HOHBI, III1ATEb.

[Topomok  IIMHKOBOTO  BOCCTAaHOBUTENS,  PAacTBOpP  O-HapTWIaMUHA,  PacTBOP
CyJb(aHUIOBOM KHCIIOTHI.

KonTponbHas mBeroBas Imkaia o0pasnoB okpacku mpod «Hurpar-nonsn» (0-1,0-5,0-10—
20-45 mr/n).

Iloozomoska k ananusy

ITonroroBka K aHajaM3y COCTOMT B IPUTOTOBJIEHUHM PEAKTHBA HA HUTPAT-UOHBI, UMEIOLIETO
OTpaHUYEHHBINA CPOK FOJHOCTH.

IIpuroroB/ieHHe peaKTHBAa HA HUTPAT-UOHBI. C OMOIIBIO IPayUPOBAHHBIX MPOOUPOK
0OMepSIOTCS paBHBIE OOBEMBI PACTBOPOB O-HadTUIIAMHUHA W CyJb(PaHWIOBOW KHCIOTHI W
CMEILUBAIOTCS BO ()JIaKOHE ISl IPUTOTOBJICHUS] PEaKTHBA Ha HUTPAT-UOHBIL. PeakTuB roToBUTCS
B KOJHMYECTBAX, HEOOXOAWMBIX Uil TIPOBEACHHWS aHajdn3a, M HUCIOJB3yeTcs B JIEHb
MIPUTOTOBJICHHUS.

Ombop npood

Jns orbopa mnpo® Tmpu ONpeAeNeHUH HUTPAT-UOHOB HCMOIB3YIOTCS OyTBUTH U3
MOJIMMEPHOI0 MaTepuasa Win ctekia. [IpeanoyTurenbHo BHIIOJHEHUE OINPENEICHUM Ha MecTe
otbopa mpoo.

[omnyckaercst XxpaHeHue npo0 B TedeHue He Oojee 1 CyTOK IMpH YCIOBUM UX KOHCEpPBALUU
noakuciaeHueM a0 pH menee 2 u oxnaxaeHuu a0 2-5°C mubo nmpu KOHCEpBAIMU 100aBICHUEM
2-4 MII xsopodopma Ha 1 1 IpOOBI u OXJIAKJCHUU 10
2-5°C.

ITpumeuanue. He nomyckaercs HCHOIb30BaTh sl MOJKUCIEHUS TPOO a30THYIO KUCIIOTY.

[Ipu orbGope mpoO TPYHTOBBIX M MOBEPXHOCTHBIX BOJ Ha MeCTe OTOOpa MPOBOIUTCS
¢unpTpoBaHue Mpob uepe3 MeMOpaHHbI GUIBTP ¢ pazmepom nop 0,45 MKM M OXJIaXKIEHUH 10
2-5°C. Cpok XpaHeHHUs TaKuX Mpood — He Oojiee 2 CYTOK.

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

1. OnonocHuTe rpalyupoOBaHHYIO MPOOUPKY HECKOJIBKO pa3 aHAIM3HPYyEeMOW BOJOW WM
MOYBEHHOUN BBITSDKKON. Hamelite B mpoOupky 6 M aHaIM3HpyemMod MpPoOBI, TpuOaBbTEe
TUCTHJUTHPOBAHHYIO BOJy 710 00bEMa 11 M u mepemeraiire.

[Tpumeuanue. Jlns TOYHBIX aHAIM30B O0BEM TPOOBI OTMEPHTE C  IIOMOIIBIO
rpagyupoOBaHHON MUIETKH.

2. K coxmepxxumoMy MpoOMPKH MUNETKOH 1M00aBbTe 2,0 MIJI CBEXENPHUTOTOBICHHOTO
pEaKTHUBa Ha HUTPAT-HOHBI, 3aKpOiTEe MPOOHPKY MPOOKONW M BCTPSIXHUTE ISl MIEPEeMEIINBaHUS
pacTBopa.

3. IIpubaBbTe B npoOupky oxoio 0,2 r mopomika MMHKOBOTO BOCCTAHOBUTES, UCTIONb3Y I
mmatens (0,2 T mopomika 3amnoiHAIT npuMepHo 1/3 o0béMa mmatens 06e3 ropku). 3akpoiite
npoOHpKyY MPOOKOH U epeMeniaiiTe.
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4. OcraBbTe NpPOOMPKY HAa 5 MUH. JUIsl MOJIHOTO NPOTEKaHWs PEaKlUH, MEePUOTUUYECKH
BCTPSIXUBAHUSA CONECPKUMOE TPOOUPKHU.

5. IlepeneiiTe pacTBOp U3 MPOOUPKHU B CKISHKY ISl KOJIOPUMETPUPOBAHUS 10 METKH «10
MJD», CTapasich HE JOMYCTUTH MOMaJAaHUs 0Ca/IKa B CKIISHKY.

6. IlpoBemute KomopumeTpupoBaHue TpoObl. Ilpu BHU3yaTbHO-KOJOPHUMETPHUECKOM
OTIpeNIeIeHUH CKIIIHKY C MpOoOO# momecTuTe Ha Oenoe Mmojie KOHTPOJIbHOM mikanbl. OcBeras
CKJITHKY DPACCESIHHBIMH O€JbIM CBETOM JOCTAaTOYHOW WHTEHCUBHOCTH, HAOJIOJANTE OKpacKy
pactBopa cBepxXy BHHU3. Ompenenure Onuxaiilliee MO OKpacke I0JI€ KOHTPOJIBHOW INIKAJIbl U
COOTBETCTBYIOIIEE €My 3HAUCHHE KOHIICHTPAMH HUTPAT-HOHOB (C) B MI/JIL.

2 MN peaxTuea
Ha HUTPaT-UOH
1 1Mn 021 nopoma
‘ BOCCTEHOBMTENA l
6 mn 5 MuH
—>

4

Pucynoxk 20. Cxema BBINOJIHEHUS aHATN3a

Konmponv mounocmu ananusza

KoHTponb TOYHOCTM aHamM3a MOXKET OBITh BBIMOJIHEH MyTEM aHaIM3a CTaHIAPTHOTO
pacTBOpa HUTPAT-HOHA TPHU KOHICHTPAIUAX, PABHBIX 3HAYCHHSIM, ITPUBEACHHBIM JIJIsi 00pa3IoB
Ha KOHTPOJILHOM IIKaJe.

2. Tect-koMILIeKT «HUTPUTHD)

[TJAK sutputoB (mo NO2") B Bojie BOgo&éMOB cocTaBmsieT 3,3 Mr/n (uiu 1 Mr/m HUTPUTHOTO
a30Ta), JJUMHTHPYIOIINH TIOKa3aTe)lb BPEHOCTH — CAHUTAPHO-TOKCUKOJIOTHUECKUH.

Memoo onpedenenus

MeToj onpeiesieHUs] HATPUT-UOHA SIBIIICTCS BU3YaTbHO-KOJIOPUMETPUICCKIM U TIPUTOJICH
JUTSL aHaN3a MUTHEBOU, MPUPOAHON U HOPMATHUBHO-OUUIIIEHHON cTouHOM Boasl (MBU-10-149-
10). Onpenenenre OCHOBaHO Ha PEaKITMU HUTPUT-MOHA C peakTUBOM [ pricca (CMEChI0 BUHHOHN U
Cynb(}aHUIOBOM KHCIOT, a Takke o-HagTunamuHa). [Ipu STOM TpOTEKalOT peakiuu
JTUA30THPOBAHUS W a30COUYCTAHHS, B pe3yJbTaTe KOTOPBIX 0OOpa3yeTrcs a30COeTUHCHHE,
UMeEIoIIIee PO30BO-(HOIETOBYIO OKPACKY.

OxkparnreHHas poba KOJIOPUMETPUPYETCS] BH3YaJbHO IO IIBETOBOH KOHTPOJBHOM ITKaje
1100 HOTOMETPUUECKH.

Jlnama3zoH  ompenesieMbIX  KOHIIGHTpAIlM ~ HUTPUT-HOHA:  TPU  BH3YaJbHO-
KoopuMeTpudeckoMm ompenenaeHun — ot 0,02 go 2 wr/a; mpu GOTOKOIOPUMETPUIESCKOM
onpenenenuu (525 am) — ot 0,02 go 0,6 Mr/m.

O0bEM TPOOBI COCTABIIACT 5 MJI, MPOIOIKUTELHOCTD aHaIH3a — He O6osee 20 MUH.

Ilepeuenv ucnonvzyemoco 0060py006arus, NPUHAOIEHCHOCHEN, PACMEOPO8 U3 COCMABa
mecm-KoMniekma.

[TuneTka rpagyupoBanHas Ha 10 mi, mpoOupKa KOJOPUMETpUYECKasi ¢ METKOM «5 MID» C
npoOKoit (2 mIT.).

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

KonTponbHas 11BeToBas mkana oopasuoB okpacku «Hutput-uon» (0; 0,02; 0,10; 0,50; 2,0
MT/).

[Tpu poToKOTOPUMETPHUECKOM OIpeIeTeHIH: POTOKOIOPUMETP ¢ KroBeTor 10 Mm.

Ombop npood

Jns otbopa mnpod mpH ONpPENENICHUH HUTPUT-UOHOB UCIHONB3YIOTCS OYTHUIM U3
MOJIMMEPHOTO MaTepuaja Win cTekia. [IpearnmoYTuTebHO BBITIOJHEHUE ONPEICIICHI Ha MeCTe
otOopa mpoo.

Jlormmyckaercst XxpaHeHrue mpod B TedeHue He OoJiee 1 CyTOK IpH YCIOBHH MX KOHCEpPBAIIUU
noakucienuem a0 pH menee 2 u oxnaxaenuu ao 2-5°C.
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Jomyckaercss Takke XpaHeHUE Npod B TeueHHe He Oosiee 2 CyTOK IHpH YCIOBHM HX
KOHcepBalMu o0aBieHrneM 2-4 mia xjopodopma Ha 1 71 BOABI U XpaHEHHs B XOJOJWIbHUKE (2-
5°0C).

[Tpumeuanue. He nomyckaeTcs CHOIb30BaHUE a30THON KUCIIOTHI ISl TOJIKUCIIEHUS TPo0.

Bvinonnenue ananuza (cxema evinonnenus onpeoenenus npeocmasiena Ha pucynke 21).

1. OnonocHUTE KOJIOPUMETPUYECKYIO MPOOMPKY HECKOJIBKO Pa3 aHAIM3UPYEeMOW BOJOM.
Haneiite B mpoOupky mpoOy BOJBI 10 METKH «5 MID».

[Tpumeuanue. [lng TOYHBIX aHAIM30B OO0BEM MPOOBI OTMEpPhTE C  IOMOILBIO
rpagyupOBaHHON MUIETKH.

2. JloGaBbTe B MPOOMPKY K NMPpOOE coep>KUMOe OJJHOM Karcyibl peakTusa I'pucca.

3. 3akpoiiTe MpoOUpPKyY MPOOKOW U MepeMelIaiTe pacTBOP B MPOOUPKE BCTPIXUBAHUEM IO
pacTBOpPEHMS KPUCTAJNIOB PEAKTHUBA.

4. IIpoGupky ¢ pacTBOpoM ocTaBbTe Ha 20 MUH. 10 HOJHOTO 3aBEPLICHUS PEaKILIUU.

5. IlpoBenute KonopumeTpupoBaHue mpoObl. Ilpu BHU3yaIbHO-KOJOPUMETPHUUECKOM
orpeziesieHud IpOoOUPKY MOMECTUTE Ha OeJioe 1osie KOHTPOJIbHOU mikaibl. OcBemias IpooupKy
paccessHHbIMU O€NbIM CBETOM JOCTaTOYHOW MHTEHCHBHOCTH, HAOJIOJaiiTe OKpacKy pacTBoOpa
cBepxy BHH3. Ompenenure Onmxailliee 1O OKpacke II0J€ KOHTPOJBHOM IIKajdbl U
COOTBETCTBYIOIEE €My 3HaYCHHE KOHLIEHTPALIUH HUTPUT-UOHOB B MI/J.

6. Ilpu (oTOKOIOPUMETPUIECKOM OTIPENICICHUN OKPALICHHYIO0 IPO0Yy IOMECTUTE B
ktoBeTy (10 MM) 1 onpenenuTe 3HaYeHHE €€ ONTUYECKON MJIOTHOCTH Ha (POTOKOJIOPUMETPE IpU
JUTMHE BOJIHBI 525 HM OTHOCHUTEIBHO XOJIOCTOM MPOOBI.

Jlanee, ¢ WCHOJB30BAHHWEM TPATYHPOBOUYHOW XapaKTEPUCTUKH, 3a01aroBPEMEHHO
IIOCTPOCHHOM, PACCYUTANTE MACCOBYIO KOHLIEHTPAIIMIO HUTPUT-HOHOB B MI'/JL.

20 MuH

= =
i L :> =

Pucynoxk 21. Cxema BBINOJTHEHUS aHATN3a

Konmponv mounocmu ananuza

KOHTposIb TOYHOCTH IpU ONPEEIIEHNN HUTPUTOB IPOBOAAT MyTEM aHAIN3a CTAaHAAPTHOTO
pacTBopa ¢ U3BECTHBIM cojiepkanneM HUTput-uoH (I'CO).

1. Tect-cucrema «Hurpart-TecT»

Tect-cucrema «Hurtpar-recT» npumMeHsieTcsl Ipu MpeIBapUTEIbHOM OLIEHOUHOM 3KCIIpecc-
OIPEEIICHN YPOBHSI KOHLIEHTPALIMA HUTPATOB B PACTBOPE MOJAEIBHOTO 3arpsi3HEHUS.

Buvinonnenue ananuza (Cxema evinonneHus ananuza npeocmasiena Ha pucynke 24)

1. OtpexxpTe HOXKHHIIAMH OT WHAWKATOPHOW IOJIOCKM pabOuyMil yyacTOK pa3MepoM He
MeHee 5%X5 MM.

[Tpumeuanue. BHUMATENbHO W3YyYHTE MOPSIOK MPOBEACHUS TECTUPOBAHUS Ha OOJIOKKE
TECT-CUCTEMBI.

2. He cHMMast MOTMMEPHOTO MOKPBITHS, 32KMUTE KYyCOUEK MOJOCKH MUHIETOM U OIYCTUTE
ero B pacTBop. Beraepxure Kycouek 1osocku B pactsope 5-10 cekyH.

3. Uepe3 3 MUH. CpaBHHUTE OKPACKY KyCOUKa TMOJOCKH C OKPACKOW KOHTPOJIBHOM IIIKAJIBI
IIBETHBIX 00pa3IOB HAa JTHUKETKE TeCTa, BHIOpaB oOpaszer], OMKalImuMii MO0 MHTEHCHBHOCTU U
XapakTepy OKPacKH TE3UPYEMOTo Kycouka (IpU MPOMEKYTOUYHOM OKpAacKe — COOTBETCTBYIOIIMIA
MHTEpBaJl KOHUEHTpauui). OnpeaenuTe OpUEHTUPOBOYHYIO BEIMUYMHY KOHIEHTpAIMM HUTpAT
HMOHOB B pacTBOpE.
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Kon'rpo.uhuau mKaJIa
Kosmesrrpamex merpar-momon, Mrvx (ur/xr) 0 50 I200 1000

Pucynok 24. Cxema BBINIOJIHEHUS aHAJINU3a

2. Tect-cucrema «HuTpur-TeCcT?

Tect-cuctema « HUTpUT-TECT» MPUMEHSETCS MIPH NMPEABAPUTEITHHOM OILIEHOYHOM IKCIIPecC-
OTIpE/ICIICHUU YPOBHSI KOHIICHTPAIIMHA HUTPUTOB B PACTBOPE MOJICIHLHOTO 3arpsi3HEHUSI.

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

1. OTpexxpTe HOXKHUIIAMU OT WHIWKATOPHOM IOJOCKH pabOYMii y4acTOK pa3MepoM He
MEHEE 5X5 MM.

[Tpumeuanne. BHUMATEIBHO W3YYHTE MOPSIOK MPOBEACHUS TECTUPOBAHUS Ha OOJIOKKE
TECT-CUCTEMBI.

2. He cHEMasI OJTMMEPHOTO MOKPBITHS, 32KMHUTE KYCOYCK ITOJIOCKH MTUHIIETOM U OITyCTHTE
€ro B pacTBop. Beaepxkute Kycouek moyuocku B pactBope 5-10 cexyH.

3. Uepe3 3 MUH. CpaBHHTE OKPACKy KyCOUYKa TOJOCKH C OKPACKOW KOHTPOJBHOW IIKAJIBI
IBETHBIX 00pa3lloB Ha 3TUKETKE TecTa, BbIOpaB oOpasel], OMmKalliuil Mo MHTEHCHUBHOCTH U
XapakTepy OKPACKH TE3UPYEMOTO Kycouka (TpH MPOMEKYTOUYHOM OKPAaCcKe — COOTBETCTBYOIIHIA
UMHTEepBaJl KOHIEeHTpanui). OnpeaenuTe OpUEHTUPOBOUHYIO BEIMUYMHY KOHIIEHTpPAI[MH HHUTpAT
HMOHOB B PacTBOpE.

KonrpousHasn mxasa

Kommewrpemmes mrrpar-mowon, ar/x (sr/xr) 0 50 Jzoo 1000
Oxpaces paSosero ywscrea

Pucynok 25. Cxema BBINIOJIHEHUS aHAJIN3a

Conep:xanue oTyera
Pacuem >¢ppexmusrnocmu ouucmru
Pacuer s dextuBroCcTH 0uncTkH (D0) mpousBoautcs no Gopmyse (11):

C.—C,
30 = = —=x 100%, (11)
H

rae: Ca — KOHUEHTpaIs XMMUYECKOTO BEIECTBA-3arPSA3HUTEIS B HICXOAHOU BOJIE;

Cx — KOHLIEHTpaLUs TOTO YK€ BEIIECTBA B OUNIICHHOMN BOJIE.

Ecinm  3agaHMe npeqycMaTpuBacT — yCTAHOBJICHHME  BIMSHMS ~ CKOPOCTH  ITOJAa4YH
BOJIOTIPOBOJHOM BOJBI Ha A(PPEKTUBHOCTb OYHUCTKH, TO MPOBOJAT OIBITHI NMPH HECKOIBKHX
3HAQYEHUAX CKOpPOCTeH (TpEX-ueThIpEX) M OLCHMBAIOT BIMSHME CKOPOCTH IOJAa4d Ha
3¢ (HEeKTUBHOCTH OYUCTKH.

JUis cpaBHMTENBbHOM OLEHKM S(P(GEKTUBHOCTH OYHMCTKM M KadyecTBa IHUTHEBOH BOJIBI
ucnoiap3ytorcs BennuuHsel [1/1K B nuTheBoi BozE.

KonTpoJbHbIe BOPOCHI

37



1. JIns KakuxX BHJOB CTOYHBIX BOJI PEKOMEHIYETCS NMPHUMEHEHHE aJICOPOLMOHHBIA METOT
OYUCTKHU?
2. B yem oTiimune XUMUYIECKOM afncopOommu oT pu3udeckon?
Kakue gaxTopsl BIUSIOT Ha BEIUYUHY afcopOuun’?
Urto onpenensieT IMHAMUYECKYIO €eMKOCTh aicopOeHTa?
Yro Takoe ctaTuyeckas eMKOCTb afcopOeHTa?
KaxoBo BiusiHME TeMIiepaTypbl Ha BEIMYUHY aacopOuun?
Kakue oTxoap! HCIIONB3YIOTCS [UIs a1COPOLIMOHHON OYUCTKU CTOYHBIX BOJ?
Uewm ompenensieTcs KOHKpeTHas (popma u3oTepmsl aacopOnun?

N kW

CHuUCOK JuTepaTypbl, peKOMEHAyeMblil K HCIIO0JIb30BAHUIO 110 JAHHOM Teme
OcHoBHasi JInTEpaTypa:

1. KopoOkwun, B. WM. Dxonorus : [yuebnuk] mst By3oB / B. WM. Kopobkun, JI. B. [lepenensckuid. -
13-e u3x. - PoctoB w/]] : dennkce, 2004. - 602 c. - (Briciiee oopazoBanue). - bubmuorp.: c. 602.
2. Opios JI.C. Dxonorust u oxpana 6uochepsl IpH XUMHYECKOM 3arpsi3HEHUN: Y 4eOHOoe

nocobue st By30B/ JI.K.CanosuukoBa,l.H.JIozanoBckas. - 2-e, mepepad. u nom. - M.:Beici.
mkona,2002. - 334 c.: ui. - 320-322
JlonoTHUTE/ILHASI JIUTEPaTypa:

1 CremanoBckux, A. C. Ob6mas skosorus : yueonuk aiis By3oB / A. C. CrenaHnoBckux. — M. :
IOHUTU-AAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nKo-XUMHYECKHUE OCHOBBI HHKEHEPHOM IKOJIOTHUH yueOHOEe mocodue /
W. T'. BpatunkoBa. — M. : Poccuiickuii yauBepcuteT npyk0sl HapoaoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypceb:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIIA K 00pa30BaTEeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 5BC «YHuBepcureTckas OMOIMOTEKA OHIIAWHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIHM KaTaJIOT aCCOIUAIINU JIEKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHnit 1 opranuzanuit CKOO

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

6 http://ecograde.bio.msu.ru — Madopmarmonnas cucrema «DyHaaMeHTaIbHbIC TIPOOIEMBI

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

MuHuCcTEepCTBO HAYKU U BhICIIETo oOpa3oBanus Poccuiickoit deneparun
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIbHBI YHUBEPCUTET»
HeBuHnHOMBICCKHIA TeXHONMOTHYECKHA HHCTUTYT (prnan) CKOY

METOJUYECKHE YKA3AHUA

10 BBITTOJTHCHHUIO TIPAKTHICCKUX pabOT
MO0 JUCIHILTHHE « DKOJIOTHSD)
JUIsL CTYZICHTOB O4HO¥/ 3a04HO# (popm 00yueHwMsI
HaIpaBJICHUS TTOITOTOBKU
15.03.02 TexHOMOTUYECKHUE MANIIMHEI U 000OPYI0BaHHE

Hesunnombicck 2024
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Meronuueckue ykazaHusi pa3paboTaHbl B COOTBETCTBUHM C TPeOOBaHUAMHU
®I'OC BO wu paboueil mnporpamMmbl JAUCHMUIUIMHBI «IDKOJOTHUS». YKa3aHUS
NpeIHA3HAYCHBI JIUIS CTYJCHTOB OYHOW/ 3a09HOW (opM OOyUCHHs HaIpaBJICHUS
noarotoBku 15.03.02 TexHonmorndeckrue MaliuHbl U 000pyI0BaHUE.

CopnepkaT OCHOBHBIE pPa3esibl W3YyYa€MOI'0 TEOPETHYECKOro MaTrepuaina,
IepeUYeHb BOIMPOCOB HEOOXOAUMBIX JJIsi NIPOpabdOTKH, a TakKe CIHUCOK
PEKOMEH1yEeMOU JIUTEPaTyPhI.

Cocmasumenu K.C. Cuinko, cm. npenooasamen.
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BBEJIEHUE

Pemenne skonoruueckux mpobIeM B COBPEMEHHOM MHpPE HEBO3MOXKHO 0€3 MOHHMaHUs
OOBEKTUBHBIX 3aKOHOB DPAa3BUTHUS MPUPOIBI U OOIIeCTBA. «DKOJOTUS» M3Y4YaeT STU 3aKOHHI,
KOTOpbIE JAIOT KIIFOY K YIPABJICHUIO B 00JIACTH OXPaHbl OKPYXKAro IIEH Cpelibl.

@opMHUpPOBaHUE  HKOJOTHYECKOTO MHPOBO33PEHUS U  CIIOCOOHOCTh  aHAJIM3UPOBATH
NOCNIEACTBUSI  AHTPOIIOI€HHOM  JI€ATENbHOCTHM  [OMOTaloT  palMOHAIbHO  HUCIIOJIb30BaTh
IPUPOJIHBIE PECYpChl U pa3paldaThiBaThb MEPONPUATUS IO OXpaHE MPUPOJBI U SKOJIOTHUECKON
0€30MacHOCTH.

JucuumnnuHa «DKOoJI0Tus» OTHOCUTCS K JUCHUILIMHE 6a30Boi yacTu. OHa HampaBieHa Ha
dopmupoBanue  oOuienpodecCUOHATbHBIX  KOMIIETEHIUH, OO0y4alommxcs B Ipolecce
BhINOJIHEHUS padoT, onpeneneHHsix PI'OC BO.

MeTtoauueckue yka3aHus COCTaBJIEHbl HA COBPEMEHHOM HayYHOM YPOBHE U PaCCUHUTAHBI
Ha CTYJICHTOB, 110 HanpayieHnto 15.03.02 TexHosornueckue MaliimHbl 1 000py1I0BaHUE.

[locnenoBarenpHOCTh TEM COOTBETCTBYET JIOTMUECKON CTPYKTYypE €€ IPOXOXKICHMS.
[IpennaraemMple METOAMYECKHE YKa3aHUS COJEp)KaT MaTepuall, KOTOpBIM pEeKOMEHIyeTcs
UCIOJIb30BATh CTYJEHTAM IPH MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.

Jlis MOArOTOBKM K MPAKTHUECKUM 3aHSATUSIM CTYACHT JIOJDKEH H3YYHTh MaTepuan Mo
COOTBETCTBYIOIIEH TEME, HCIOJIb3YsS OCHOBHYIO U JIONOJHUTENbHYIO JINTEpPaTypy, a Takke
UCHO0JB3Yys nepuoanueckue nznanus CMU.
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Tema 1. OcHOBBI 00111eH IKO0JIOTHH
IIpakTnyeckoe 3anaTHe 1. IK0JIOTHA Kak Hayka. DPaKkTOpbI cpelbl U IKOJIOTHS
MOy JIA M
Heas 3ansaTus: PaccMOTpeTh SKOMOTHIO KaK HAyKy, IeNb U 3a/1a4H, OOBEKT M3YUYCHHUS.
PaccmoTpeTs BUIBI 9KOJIOTHYECKUX (PAKTOPOB M UX BO3/ICHCTBUE HA )KUBOM OpPraHHU3M.

CoBpeMeHHas HKOJOrudeckas oOCTaHOBKA TaKOBa, YTO TEPE] BCEMH KTO
OCYILIECTBIISIET HAYYHO — TEXHUYECKHUI MPOrpecc U UCIHOJIb3YET €ro JOCTHXKEHUS,
BCTAJI0 HEOTJIOXHOE OOBEKTUBHOE TPEOOBAHUE: CTPOTO YUYUTHIBATH PAHUMOCTH
MPUPOJIBI, HE JOMYCKaTh MPEBBIIICHUS MPEAEIOB BO3MOKHOCTU BOCCTAHOBJICHUS
MPUPOJIHBIX TPOIECCOB, BCECTOPOHHE M TIyOXKe M3ydaTh W 3HATh CIIOXKHEIE,
JTUAJIEKTUYECKA  B3aMMOCBSI3aHHBIE  TIPUPOJHBIC  SIBJICHUSA, HE  OO0OCTPATH
HETaTUBHBIC IPOTUBOPEUUS] C €CTECTBEHHBIMH 3aKOHOMEPHOCTSIMHU, UYTOOBI HE
BBI3BaTh HEOOPATUMBIX MPOIIECCOB B OKpPYXAIOMIEH cpelle, HMEHHO MO3TOMY
BECbMa aAKTYyaJIbHA.

Teoperuueckast 4acThb
DKoJIorusi — HayKa, M3y4darolas B3aMMOOTHOIIEHUS OPTraHU3MOB MEXKIY
cob0Olf W ¢ OKpYyXKalwIlel WX TMPUPOJHON Cpeoil, a Takke CTPYKTypy u
OpraHu3anuio OHOJOTMYECKUX CHUCTEM PA3JUYHOTO YpPOBHS  (MOMYJSLUU,

OMOIIEHO3bI, IKOCUCTEMBI ).

OCHOBHOI NETbI0 KOJOTMU KaK HAyKH SIBISICTCS 00ECIECYCHHE COXPAHEHHs BHIOBOTO
pasHooOpa3us B buocdepe.

3ajaum, CTOSAIIME Iepe]] SKOJOTHEH, SBISIOTCS STalaMH JIOCTHXKEHUS OCHOBHOW IIEJH.
Taxknm 06pa30M, OCHOBHBIMMU 3aadyaMM DKOJIOTHH ABJIAIOTCA:

1. PaumoHanbHOE MCIOJIb30BAHIE IPUPOHBIX PECYPCOB.

IIpupoaHbIe pecypchl — 3TO SIBIEHUSA U IPEIMETHI OKPYKAOIIEH Cpebl, KOTOPBIE YETI0BEK
HCTIONIB3YET B CBOMX IIEJISX.

B Hacrosimee Bpems CyHIECTBYeT OOJBINOE KOJNUYECTBO KiacCH(UKANUil HPUPOIHBIX
pecypcoB. B 3aBHCHMMOCTH OT TEXHHYECKOTO M TEXHOJOTMYECKOTO COBEPIICHCTBA IMPOIIECCOB
M3BJICYCHHMS M IEPEePaOOTKH MPUPOIHBIX PECYPCOB, SKOHOMUYECKOH PEHTa0EIbHOCTH, a TAKKE C
y4eToM CBeJleHHii 00 00beMax MPUPOJHOTO CHIPbsl BBIACISAIOT JBE KATETOPHUH IPUPOIHO-
PECYpPCHBIX 3aacoB:

* JOCTYNHbIC (pealbHble WM JIOKa3aHHbBIC) 3amackl — 00BEMbI HPHPOTHOTO pecypca,
O6Hapy7KeHHI)Ie COBPpECMCHHBIMHM METOJaMH PpPa3BCAKU, SKOHOMHUYCCKU peHTa6eHI)HI)Ie JIIsL
OCBOCHHMS I TEXHUUECKHU JIOCTYITHBIC;

* IIOTEHIUANIBHBIE (00LIHE) PeCypChl — peCypChl, IOMUMO JOCTYITHBIX, YCTaHOBJICHHBIC Ha
OCHOBE TEOPETUYECKHX PACUETOB, BKIIOYAsl T¢, KOTOPbIC B HACTOSIIECE BPEMsI HEJIb3sl OCBOUTH 110
KOHOMHYECKUM WJIM TEXHHUYECKUM COOOpa)KeHHsM (HAmpuMmep, 3amachl MPECHOW BOJIBI B
JIeIHUKAX, 3aJeXu Oyporo yrisi Ha Oonbmmx riryomHax). [1oaToMy mOTeHIHMANBHBIE PECYPCHI
elle Ha3bIBAIOT «PeCypcamMu Oy IyLIeroy.

Knaccugpurayus no euoam xo3sicmeenHo2o ucnonb308aHus..
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— pecypchbl CelbCKOXO3MCTBEHHOTO MPOU3BOACTBA — BKIIOYAIOT B ce0s
YKUBOTHBIE, 36MEJbHBIE, BOJHBIE, PACTUTEIIbHBIE U SHEPIETUYECKHUE PECYPCHI;

— pecypchbl MPOMBIIIJIEHHOTO MPOU3BOACTBA — BKIIOYAIOT B CeOsl BCE BH/IBI
CBIpbs, HCIIOJIB3yEMOr0  IMPOMBINIIEHHOCTBIO:  DHEPreTUdYeckue  (roprouue
NOJIE3HbIE  WCKOINAeMble,  SIAEpHas  SHEPIHsi, TUAPOIHEPropecypchl) U
HEPHEpreTuyeckue  (pecypcbl  METANTyprud, XUMUM U He(TEeXuMuH,

JeconepepaboTKH U T. II.).
Knaccugpurayus no npoucxosicoenuio:

— MHUHEPAIbHBIC;
— KJIMMaTHYECKHUE;
— BOJIHBIC;

— 3€MECJIbHBIC;

— TOYBCHHBIC;

— Ouosioruyeckue (pacTUTEIbHBIE U AKUBOTHBIE).

Knaccugpukayus no npusnaxy ucuepnaemocmu:

— ucuepnaemvle — PECYPChI, 3amachl KOTOPBIX OrpaHuyeHbl. OHH, B CBOIO O4YEpe[lb,
MOAPa3ICNEISAI0TCA Ha IBE TPYIIIIbI:

a) ucyepriaeMble HEBO30OHOBUMBIE — PECYPChI, BOCCTAHOBIIEHUE KOTOPBIX HE TIPOUCXOIUT
BOBCC UJIM CKOPOCTb BOCCTAHOBJICHUA, KOTOPBIX OUYCHb MaJia IIO CPABHCHHUIO CO CKOPOCTBIO HX
MOTpeOICHUS.

0) wucuepraemMble BO30OHOBHUMBIE —  PECYPChl, CKOPOCTb BOCCTAHOBJIECHHS KOTOPBIX
COM3MEpHMa CO CKOPOCTBIO UX MOTPEOIeHUSI.

— Heucuepnaemvle — 3OTO PpPECypChI, 3amacCbl KOTOPBIX MOXHO YCJIIOBHO CUYHUTATb
HCOIrpaHNYCHHBIMH.

2. Bocripon3BoICTBO MPUPOTHBIX PECYPCOB B €CTECTBEHHBIX YCIOBUSX.

3. IlonnepxaHue KauyecTBa OKPY>KaroIIe Cpeibl.

JlaHHas 3amada CBsi3aHAa C TEM, 4YTO AHTPONOIEHHOE BO3JICHCTBHUE HaA
OKPY>KalOIIyI0 Cpeay JIOCTUIJIO TI00aNbHBIX MacmTaboB. s moajaep:kaHus ee
KadyecTBa Ha HEOOXOMMOM JIJIS CYIIIECTBOBAHUS YEJIOBEUECTBA YPOBHE HEOOXO UM
Hay4yHbIA 0AX0Jl. IMEHHO O3TOMY BEAETCA MOUCK aJIbTEPHATUBHBIX UCTOYHUKOB

DHEPIUHU.

OKonorudeckuii (hakTop — OTJENbHBbIE CBOWCTBA MJIM 3JIEMEHTHI OKpYJXKarolled Cpebl,
OKa3bIBAIONINIA TPSMOE WM KOCBEHHOE BO3/ICHCTBHE Ha JXUBBIE OPTaHWU3MBI, WM JIFO00E
yCIIOBHE, HA KOTOPOE OPraHU3M OTBEUYAET MPHUCIIOCOOUTEIBHBIMU PEAKLIUSMHU.

MHoroo0pa3ue 5KOIOTHYeCKHX (HaKTOPOB TOJPA3NENAIOT Ha JBE OOJBIINE TPYIIIHL:
abuoTtuyeckue u OMOTHYECKHE.

AbGuoTtndeckue (HakTOpbl — 3TO COBOKYITHOCTh CBOMCTB HEXHBOW MPHUPOABI, MPSIMO HIH
KOCBEHHO BIUSIOIINE HA KHUBBIE OPTaHU3MBI.

buoTtnueckue GpakTopbl — 3TO MPSAMOE WM ONOCPEAOBAHHOE BIMSHHUE )KU3HEAEATEILHOCTH
OJTHUX >KMBBIX CYIIECTB Ha JpyTHE.

OcHOBHBIMU a0MOTHYECKUMHU 3KOJIOTHYeCKUMU (hakTopamu siBisitorces: 1. Knmnmartuueckue
(akTOpBl: COJHEYHBI CBET; TEMIIEpaTypa; BIAXHOCTb, BETEp; HaBiieHHEe atMochepsl; 2.
Onaduaeckue axropsl (hakTopsl moussl); 3. Oporpaduueckue (reorpadudeckue) GaxTopsl; 4.
I'uaporpaduueckue (rugponornueckue) Gpaxkropsl; 5. [luporennsie GakTopsl.
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Muoroo6pa3ue OTHOLIEHHH MEXKAYy OpraHu3MaMH MOXHO pa3[eliuTh Ha JIBa OCHOBHBIX THIIA!
AQHTarOHUCTMYECKHME M  HEaHTaroHucrtudeckue. 1.  AHTaroHucrudeckue  (aHTHOHMO3):
XMIHUYECTBO, Mapa3uTU3M, KOHKypeHuus. 2. HeaHtaronucruyeckue: HEWTpaiau3M; CUMOHO3;
MYTyajiu3M; IPOTOKOOIEepalHsl; KOMMEHCAIU3M.

Juanazon mo0oro skojoruyeckoro  (akropa, HambOonee OMArOMPUATHBIN Ui
KU3HEJCSATENIbHOCTH, Ha3bIBACTCS 9KOMo2UdecKum onmumymom. KpaillHue yyacTKu KpHUBOIA,
BBIP@)KAIOLINE COCTOSHUE YTHETEHUs NpPU HEIOCTaTKe WM M30bITKE (DakTopa, Ha3bIBAIOTCA
9KONO2UYecKuUM neccumymom. MakcuManbHOE ¥ MHHHMMAJbHOE 3HaueHue Qakropa, Mpu
KOTOPOM HACTylaeT TIuOelb OpraHu3Ma, Ha3bIBACTCSH JKOAOSUUECKUM MAKCUMYMOM U
9KOJI02UYECKUM MUHUMYMOM.

CrocoOHOCTh OpPraHM3MOB aJaNTHPOBATHCS (MPHUCIOCAONMBATECS) K Pa3HOOOpa3HBIM
YCIIOBUSIM OKPY KalOIIeH CpeJibl Ha3bIBAETCS IKOI02UUECKOU NIACMUYHOCMbBIO (8ATIEHMHOCTbIO).

B 1840 r. nemenkuii xumuk Icrtyc JIuOux BnepBble CGHOPMYIMPOBAT 3aKOH
JUMUTHpYIOIIEro (akTopa, co ciexyronei (opMyIHMpOBKOH: pOCT U Pa3BUTHS KUBBIX
OpPraHU3MOB 3aBHCAT OT (aKTOPOB, 3HAUEHHE KOTOPHIX HPUOIMKAETCS K SKOJIOTHYECKOMY
MUHHMYMY.

B 1913 r. Illendopa cdopMmynupoBan «3aKOH TOJEpaHTHOCTH». OH TIJIACHT:
«JIumuTupyroumm ¢pakropoMm, OrpaHUYMBAIOLUIUM POCT M Pa3BUTHE OPraHU3Ma, MOXKET OBITb,
KaK MUHHUMYM, TaK 1 MAKCUMYM 5KOJIOTHYECKOT0 BO3JICHCTBUSY.

Bun — onemeHTapHas CTpPyKTypHas €OUHHMIIA B CHCTEME JKUMBBIX OpPraHHM3MOB,
IpeCTaBIsAIoIas cO00H COBOKYITHOCTh OCOO€H, 00sajaromux cX0ACTBOM MOP(OIOrHYECKUX,
(GU3HOTOTUYECKUX M OMOXMMHUYECKHMX OCOOCHHOCTEH, CBOOOTHO CKPEIIMBAIOIINXCS U JAIOIINX
IUIOJIOBUTOE IOTOMCTBO, IPHCIIOCOOJEHHBIX K OIpPEACIIEHHBIM 3KOJIOTHYECKHM (haKTopam.
Kaxaplii BuJ 3aHUMAET B IPUPOJIE OMPEAETIEHHYIO TEPPUTOPHUIO — apeall.

Kaxniplif BUJ oTiM4aroTes ApyT OT ApyTra ONpe/eleHHbIMUA NPU3HAKaMH, CPEAN KOTOPBIX
pa3nu4aroT MOpGOJOrHIeCKUil (CXOICTBO BHYTPEHHETO M BHEIIHETO CTPOCHHS), TeHETHYCCKHUI
(onpeneneHHbIH Ha0op XPOMOCOM), ¢bu3nonoruuecKuit (cxoncTBo IpOLIECCOB
KHU3HEACATENFHOCTH), Treorpaduyeckuil (ompeneneHHas TEeppUTOpUs (apeai), 3aHUMaeMBbId
BHUJIOM) M 9KOJOTHYeCKHi (COBOKYITHOCTh (DaKTOPOB BHEIIHEH Cpelbl, B KOTOPOIl CYIECTBYET
BU).

[Tormynsnust — 3T0 COBOKYITHOCTh 0COOEH OTHOTO BHJIA, HAXOIAIINXCS BO B3aMMOIEHCTBUH
MEXIy co00i W JIUTENbHOE BpeMsl 3aHUMAIOIIUX O00myr Tepputopuio. OCHOBHBIMHU
XapaKTepUCTUKAMM TOMYJISIIUN SABJISIOTCS: MPOCTPAHCTBEHHbIE (CTATHUECKUE) M BPEMEHHBIE
(IMHaMHU4YecKue).

Bonpocsl u 3aganusi:

ba3oBb1i1 ypoBeHb

1. Yro Ttakoe 3kosorusi? KTo BBEN B HAYKY TEPMUH «3KOJOTHSD)?

2. OCHOBBI CAMOOPTaHHU3AIUU U CAaMOOOPA30BAHUS;

3. ChopmynupyiTe 11e71b ¥ OCHOBHBIC 337]a9l COBPEMEHHOM DKOJIOTHH.

4. ITpuBenute kiaccuUKAUIO TPUPOIHBIX PECYPCOB.

5. Kakue cyiiecTByIOT ajJbTepHAaTUBHbIE ICTOYHUKU SHEPTUU?

6. HazoBuTe 0OBEKTHI SKOJIOTHH.

7. CoBpeMeHHasi ~ JKOJIOTUS ~ Kak  pPa3BETBIICEHHAas  CHUCTEMY  Hayk.
OxapakTepu3ynTe KaxKyto 0Tpacib 3KOJIOTHH.

8. OnuiurTe KaxIblil ypOBEHb OpraHU3aluU KU3HH.

9. Kakue cymiecTBytOT METOIbI SKOJIOTUN?

10. MaremaTtuyeckoe  MOJEIMPOBAHHE KAaK OCHOBA  COBPEMEHHOIO
HKOJIOTMYECKOTO MPOTHO3UPOBAHUSI.
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11.  Yro Takoe cpena oOMTaHUs, U KAKUE CPEJIbl 3aCEIEHbl OpraHu3mMamu?

12. Kakas o0nacTb SKOJOTHHM H3y4aeT SKOJOTHYeCKHe (PaKTOppl W UX
BJIMSIHUE Ha )KUBBIC OPTaHU3MBbI?

13.  Yro Ha3bIBaeTCs IKOJIOTHUECKUM (hakTOpOoMm?

14. Yo Takoe 3KOJOTHYECKAs aarTaius’?

15.  Kakwue dakTopbl cpeabl OTHOCAT K aOMOTUYECKUM U OMOTHYECKUM?

16.  IIpuBeauTe cyuiecTBYIOUIUE KIaCCU(DUKAIIUU IKOJIOTHUYECKUX (PaKTOPOB.

17.  OxapakTepusyiiTe OCHOBHbIE A0MOTHYECKUE IKOJIOTHUYECKHE (DaKTOPHI.

18.  IIpuBeaute kmaccudukauu OMOTHIECKUX (PAKTOPOB.

19. UYrto Takoe SKOJOTUYECKUA ONTUMYM H DKOJOTUYECKUA TECCUMYM,
HKOJIOTUYECKUN MAKCUMYM, SKOJIOTUYECKUIT MUHUMYM?

20. M3ob6pa3uTe KpUBYIO 3aBUCHMOCTU KHU3HEAESITEIHHOCTH OpraHU3Ma OT
KOJIMYECTBEHHOTO 3HAYEHUS IKOJIOTMYECKOro (akropa.

21.  UYto Takoe PKOJOTHYECKas INIACTHYHOCTH (BAJICHTHOCTD ).

22.  Kaxkue TUMBI OPraHU3MOB Pa3INYaIOT MO IIACTHYHOCTH?

23.  M3ob6pa3ute cxeMaTH4YHO BBIHOCIUBOCTH OPraHU3MOB.

24.  Kak ¢opmynupyercss 3akoH MuHMMyMa? Kakue CyliecTByloT K Hemy
YTOUYHEHUSA?

25. CdopmynupyiiTe 3akoH ToJepaHTHOcTH. KTo  ycraHoOBUI ATy
3aKOHOMEPHOCTh?

26.  Yro takoe Bux?

27.  JlaiiTe ompeaesieHue MOMYJIAIAHA U €€ XapaKTEPUCTHK.

[ToBbIIIEHHBIN YPOBEHB
1. XapakrepucTHka skonorndeckoit 06craHoBkd B CTaBpOIIOJIBCKOM Kpae.
2. CoctaBute cxemy Kiaccu(uKaluyl MPUPOTHBIX PECYPCOB C XaPaKTEPUCTUKON KaXKI0TO
KOMIIOHEHTA.

CocTaBUTh OJ0K-CXEMY, OTPAXKAIOIIYIO KIaCCU(PUKALIMIO SKOJIOTHYECKUX (PAKTOPOB.
DKkojoruyeckas HUIA opranusma. [IpaBuiia sKo10rnueckoil HUIu.

B w

CHnucoK JuTepaTypbl, peKOMeHAyeMblil K HCIIOJIb30BAHUIO 110 JAHHOM Teme
OcHoBHas1 JiUTEpaTypa:

1. KopoOkun, B. W. Dxonorus : [yuebnuk] mst By3oB / B. WM. Kopookun, JI. B. [lepenensckuid. -
13-e u3n. - PoctoB H/]] : ®enuke, 2004. - 602 c. - (Bricmee oOpazoBanue). - budmmorp.: ¢. 602.
2. Opios JI.C. Dxomnorust u oxpana Ouocheps! Mpu XUMHYECKOM 3arpsi3HEHUN: Y 4eOHOoe

nocobue st By308/ JI.LK.CamoBuukosa,1.H.Jlo3anoBCKas. - 2-e, mepepald. u gon. - M.:Beicm.
mikoa,2002. - 334 c.: uin. - 320-322
JlonoJiHUTe/IbHASA JINTepaTypa:

1 CremanoBckux, A. C. Obmas sxomorus : yueonuk aiis By3oB / A. C. CrenanoBckux. — M. :
IOHUTU-AHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nko-XxuMHYeCKHUE OCHOBBI MHKEHEPHOM IKOJIOTHUH yueOHOe mocodue /
W. T'. BpatuukoBa. — M. : Poccuiickuii yauBepcureT npyx0bl HapoioB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — eauHOe OKHO JAOCTyMa K 00pa30BaTEIbHBIM PeCypcam
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2 http://biblioclub.ru/ — DBC «YHuuBepcuTeTckas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTaJIOT aCCOIMAIINN YJICKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBenieHui u opranuzamnuii CKOO

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

6 http://ecograde.bio.msu.ru — Madopmarmonnas cucrema «OyHaaMeHTaIbHbIE TIPOOIEMBI
OLICHKH COCTOSHHSI 9KOCUCTEM U 3KOJIOTUIECKOTO HOPMHUPOBAHUS

IIpakTnyeckoe 3ansTHE 2. IKOJOTHs CO00IIECTB. JKOJIOTHYECKA CHCTEMAa

Heab 3ansaTus: V3yuuts noHsTHE OMOLIEHO3 U €T0 CTPYKTYPY.

O6ocTpeHHe SKOJIOTMYECKUX OTHOIICHWH MpUpoabl M OO0IIecTBa, OCO3HAHUE
HEOOXOJMMOCTH WX TAPMOHHU3ALIUU B TOJITOCPOYHOU MEPCIEKTUBE HOCAT HE TOIBKO TTI00aTbHBIN
XapakTep, HO U MPOSIBIAIOTCA B JIOKAJIbHBIX 3KOCOLIMOCUCTEMAX, MMEHHO MO3TOMY JaHHas TeMa
aKTyaJIbHa.

Teopernveckas yacTb

Buoyenos (ot rp. bios — xwu3Hb, KOINOS — 00MIHIT) — COBOKYITHOCTh JKUBBIX OPraHU3MOB,
OOHUTAIOIUX HAa JAHHOM TEPPUTOPUHU U TECHO CBS3aHHBIX MEXIY COOON MUIIEBBIMH CBA3SIMH.
Teppurtopusi ¢ MPUMEPHO OJMHAKOBBIMH YCJIOBUSIMH, 3aCEICHHAs] TEM WIH UHBIM COOOIIECTBOM
(Ono1IeHO30M), Ha3bIBACTCS OUOMONOM.

brorneHo3 ycioBHO MOMPa3NeNsfoT Ha: (UTOIEHO3 — COBOKYITHOCThH IIPEICTaBUTEICH
pPAcTUTENFHOIO MHpa; 300LEHO3 — COBOKYNHOCTb IPEACTaBUTENECH >KUBOTHOTO MHUDA;
MHUKPOOHOIICHO3 — COBOKYITHOCTh MUKPOOPTaHU3MOB.

XKuBple opraHu3Mbl, CHOCOOHBIE CHHTE3UPOBATh OPraHMYECKOE BEIIECTBO W3
HEOPTraHMYECKOTO C HWCIOJIb30BAHUEM COJHEYHOW OHEPIHH HA3bIBAIOTCA NPOOVYEHMAMU.
[Iporiecc mpeoOpa3oBaHMsl HHEPTUM COJNHEYHBIX Jy4del B HSHEPrHI0 XMMUYECKHX CBs3eH
OpPTraHUYECKUX COCTMHEHNH, Ha3bIBACTCS (DOMOCUHMES.

[TorpeOuteneil MEpBMYHOIO OPraHUYECKOrO BEIIECTBA HA3BIBAIOT KOHCYMEHTaMH.
KoHCyMEHTHI  SIBISIOTCSI TeTepOTPOGHBIMH OpraHM3MaMH, T.€. OpPTaHU3MaMH, KOTOpBIC
HYK/Ial0TCSl B TOTOBBIX OPraHUYECKHX BeIIeCTBaX. PeayIleHThl — OpraHu3Mbl, pa3pyllaroiiye
OpraHUYeCcKOe BEUIECTBO, IEPEBO/IS €r0 B MUHEPATHHOE COCTOSHHE.

Llens mocienoBaTenbHOM Nepeaay BEIIecTBA U 3aKII0UEHHON B HEM COJTHEYHON SHEPrUH
OT OJHMX OpPraHU3MOB K JApyruM (OT aBTOTpOoPoOB K rereporpodam), MPOUCXOAAIIEH B
pesyibTare IOeNaHus OJHUX OPraHU3MOB JPYTUMH HAa3bIBACTCS mpoghuueckou  uau
NUMAamenbHOU Yenbvio.

COBOKYIHOCTh OpPTaHHM3MOB, OOBEAMHEHHBIX OJHUM THUIIOM MHTAaHUS W 3aHUMAIOLIUX
OTIPENIeIICHHOE 3BEHO B MTUIIIEBOH 1IETIH, HOCUT HAa3BaAHUE MPOPUUECKUll yposeHb.

OO0muMu 3BeHbSIMH TPO(UUIECKUE LTI O0BEIUHSIOTCS B 0O0JIee CI0XKHBIE 00pa30BaHUS —
Tpouueckue cetu. [luwesas cemv — 3TO CIOXKHAsg CETh TNHILEBBIX B3aMMOOTHOUICHHIH,
BKJIIOYAIOII[asi pa3BETBIICHHBIC IIETIN TTUTAHUSL.

Oxocucmema — 3TO COBOKYIHOCTbH JKUBBIX OPTaHU3MOB TECHO CBSI3aHHBIX MEXIy CO00M 1
OKPYXAIOIIeH UX He KUBOU MPUPOIOH OOMEHOB BEIIECTBOM M dHeprueil. Jlrobas sxocucrema
COCTOMT U3 JIByX KOMIIOHEHTOB: OMOTHYECKasi MJIM OMOLIEHO3 U a0MOTUYECKasl WIIH SKOTOII.

Bonpocel u 3a5aHu
bazoBrlil ypoBeHB
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http://ecograde.bio.msu.ru/

1. Yto takoe 6uoneHo3? KTo BBEN B HAYKy TEPMUH «OHOLEHO3»?

2. Kakasg o0macTp JKOJOTMM H3y4yaeT OpraHu3auuio M (QyHKIHOHHUpPOBAHUE
O1OLEH030B?

Yro Takoe 6uoron?

[TpuBeauTe knaccudukaimo OUOIEHO30B.

UYro Takoe cTpyKTypa 6uorenosa?

UYro Takoe BU0Bask CTPYKTypa OuorieHo3za? OxapakTepusyiTe ee.

Urto Takoe mpocTpaHCTBEHHAs CTPYKTypa OuotieHo3a? OxapakTepusynre ee.
Uro Takoe skosioruueckas Huma? KTo BBesl B HayKy TEPMUH «IKOJIOTHUYECKas
HULIA»?

9. YeM oT/IMYAIOTCS MOHATHS «IKOJOTUYECKAS HUIIA» U «MECTOOOUTAHUE) ?

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

11. Yto Takoe 3KoJ0oruyeckas nuBepcuduranus?

12. TlpuBeauTe pa3HOBUAHOCTH SKOJOTUIECKUX HUIIL

13. Kakue opranu3Mbl Ha3bIBalOTCS MPOAYLIEHTaMU?

14. Kakue opranu3Mbl Ha3bIBalOTCS KOHCYMEHTaMU?

15. Kakue opranu3mMbl Ha3bIBalOTCA PEAYLIEHTaMU?

16. Yto takoe porocuntes? [Ipuseaure ypaBuenue peakuuu porocunresa. Kro u3
YKUBBIX OPTaHU3MOB CIOCOOEH K (hOTOCUHTE3Y?

17. Kakue opranu3Mbl Ha3bIBalOTCS reTepoTpodamu’?

18. Kakue opraau3Mbl Ha3bIBAIOTCS aBTOTpOdamMu?

19. Yto takoe numeBas nenb? Kakue BUIIbI MUIIEBBIX IETIEH CYIECTBYIOT?

20. Yo Takoe TpohUUECKUil YPOBEHB?

21. Yrto Takoe muImeBas CeTh?

22. Yto Ha3bIBaeTCsA TPOPHUIECKOUM CTPYKTYpOI coodmiecTBa?

23. Uto Takoe sKkojoruueckune nupamuabl? OxapakTepusynTe ux BUIBL.

24. Yto Takoe skocucrema?

25. U3 xakuxX KOMIIOHEHTOB COCTOSIT 3KOCUCTEMBI?

26. Yto Ha3bIBaeTCs AMHAMUKON SKOCUCTEMBI?

27. Yto Takoe romeocTtas?

28. Uto Takoe SKOJOTMYECKas CYKIIECCHSI W TPUYMHBI €€ BO3HUKHOBEHHS?
OxapakTepusyuTe BUIbl CYKIECCHIA.

29.Yto Takoe TPOAYKTUBHOCTH dKocuctem?  OxapakTepu3yiTe  BHIbI
MPOJTYKTUBHOCTH.

N ORW

[ToBbIIIEHHBIN YPOBEHB
1. CoctaBuTh GJI0K-CXEMY MUILEBBIX LIeTNel U MuILeBbIX ceTell. [IpuBecTu npumepsl.
2. CocTaBUTh NIPE3EHTALNIO HA TEMY «DKOJIOTMYECKH TUPAMUBD).

Cnucok JinTepatypbl, peKOMEHIyeMblii K HCII0JIb30BAHHIO 110 TaHHOH TeMe
OcHoBHasi InTEpaTypa:

1. KopoOkwun, B. W. Dxonorus : [yuebnuk| mist By3oB / B. WM. Kopookwun, JI. B. I[lepenensckuid. -
13-e uzn. - PoctoB H/]] : ®enukce, 2004. - 602 c. - (Bricuiee obpazoBanue). - bubnuorp.: c. 602.

48



2. Opinos [1.C. Dxonorus u oxpana Ouochepsl Mpyu XMMUIECKOM 3arpsi3HCHUH: Y 4eOHOe
nocobue st By3oB/ JI.LK.Camosuukosa,l.H.JIozanoBckas. - 2-e, mepepal. u nom. - M.:Beici.
mikona,2002. - 334 c.: ui. - 320-322

JlonoTHUTE/ILHAS JIUTEPATypa:

1 Crenanosckux, A. C. O0mmas sxonorus : yueOHuk Juit By3os / A. C. CrenaHoBckux. — M. :
IOHUTU-TAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatunkoBa, U. I'. DU3nKo-XMMUYECKHE OCHOBBI HH)KEHEPHOH IKOJIOTHH :yuyeOHOoe ocooue /

N. T. bparunkoBa. — M. : Poccuiickuii yHUBEpCHTET JIpy>KObl HapoaoB, 2011. — 124 ¢c. —
ISBN 978-5-209-03579-4.

HNHurepHeT-pecypcesl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIIA K 00pa30BaTEIbHBIM peCypcam
2 http://biblioclub.ru/ — DBC «YHuuBepcuTeTckas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTaJIOr aCCOIHAIIMN YJICKTPOHHBIX OMOINOTEK
y4eOHBIX 3aBesieHuid u opranuzanuii CKOO

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

6 http://ecograde.bio.msu.ru — Madopmarmonnas cucrema «OyHaaMeHTaIbHbBIE TIPOOIEMBI
OLICHKH COCTOSHHSI 9KOCUCTEM U IKOJIOTUIECKOTO HOPMHUPOBAHUS)

IIpakTuueckoe 3ansaTue 3. buochepa. Armocdepa, ruapocdepa u Jutocdepa Kak
COCTaBHAsl 4acTh Ouoc(epbl.

Hens 3ansiTusi: PaccMoTpeTs 3Bomronuio 6nocepsl, e COCTaBHBIE YaCTH M CBOICTBA.
OOocTpeHre DJKOJOTMYECKMX OTHOWICHWH MpUpoAbl UM OOIIeCTBa, OCO3HAHWE

HCO6XO,[[I/IMOCTI/I HUX rapMOHU3alllU B I[OJ'II“OCpO‘-IHOI\/'I MEPCHCKTUBE HOCAT HC TOJIBKO r100aJIbHBII
XapaKTEp, HO U MPOABJIAIOTCA B JIOKAJIbHBIX 3KOCONMOCHUCTEMAX, HWMCHHO IMMO3TOMY JdaHHAs TCMa
aKTyaJlbHa.

Teopernveckas yacTb

buocghepa — »>10 o0OOMOUKA 3emiM, cocCTaB, CTPYKTypa M DSHEpreTuka KOTOpOou
OTIPEICIISIFOTCS COBOKYITHOM JI€ATETHHOCTHIO KUBBIX OPTaHU3MOB.

CyTb yuenust Bepnaackoro: 6uocdepa — 3To Ka4eCTBEHHO CBOeoOpa3Hasi 000104yKka 3emiy,
pa3BUTHE KOTOPOW B 3HAYUTEILHOW MEpe ONpEeeNsieTcs ICSITebHOCTHIO KUBBIX OPTaHH3MOB.
buocdepa mpeacraBisier cobOoil pe3ynbTaT B3aUMOACHCTBUS XKUBOW W HEXHBON TPHUPOJIBI.
DONeMEHTBl HEXHBOW TMPHUPOJBI CBSI3aHBI BOCIWHO C IIOMOIINBIO JKUBBIX OpraHm3MoB. [lo
BepHanckoMy, JKMBOE BEIIECTBO — ATO COBOKYITHOCTH CYIIECTBOBABUIMX WIJIM CYIIECTBYIOIIMX
YKUBBIX OPTaHU3MOB, SIBJISIONINXCS MOIHBIM TeojorudeckuM (akropom. OHO TpaHchopMmupyeT
sHepruto ConHia U o0ecneunBaeT KpyroBopoT.

BemecTBeHHBIN cocTaB Omocdepbl Takke pazHooOpaseH. B.M. BepHanckuii BKIIFOYaeT
CeMb TIyOOKO OTJIMYHBIX M B TO JK€ BpeMs T€OJOTHYeCKH CBs3aHHbIX 4vactel: 1. JKuBoe
BemrectBo; 2. KocHoe BemectBo; 3. buoremnoe BemecTtBo; 4. brnokocHoe BemecTso; 5.
PanunoakTuBHBIe BemiecTBa, 6. BemiecTBo paccessHHBIX aTOMOB (XMMHUYECKHE SJIEMEHTHI); 7.
BemecTBo KOCMHYECKOTO MPOUCXOKICHUS.

CornacHO COBpEeMEHHBIM MPENCTaBICHUS O CTPYKType Orochephl, OCHOBaHHBIM Ha HUIESIX
B.1. Bepnaackoro, Ouocdepy Kak MECTO OOUTaHUS OPraHU3MOB BMECT€ C CaMUMHU
OpraHM3MaMHi MOXKHO pa3[eNUTh Ha TPU COCTaBHBIE YaCTU: Ta30BYI0 — arMmocdepa; BOJAHYIO —
ruzpocdepa; 3) KaMeHHy10 — JIuTochepa.
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Tepmun «HOOC(Eepa» (OT rped. noos — yM, pa3ym; sphaira — 1map), BIepBble BBEICH B
1927 r. Dayapnom Jlepya. Ilog «HOOChepoi» OH MOHHMMAaNl COBPEMEHHYIO CTAaJUI0 Pa3BUTHUSA
Oomochepsl, BKIIIOYAIONTYI0 OOIIECTBO C WHAYCTPHUEH, XO3SMCTBEHHOHN JESITEILHOCTHIO, S3BIKOM,
pEIUTHUEN.

Bepnajackuii copmynmupoBai 3aKk0H HOOC(EpHI:

buocdepa HensbexHo npespaturcs B Hoochepy, T.e. B cepy, I/ie pa3yMm uenoBeka Oyaer
UIpaTh JOMUHHUPYIOUIYIO POJIb B Pa3BUTHH CUCTEMBI YEIOBEK—TIPUPO/IA.

BOHPOCLI H 3aJaHUA
ba3oBblii ypoBEHb
Hatite onpenenenue 6mocdepnl. Kakopa ee cTpykrypa?
Kto BriepBbIie BBEI B HAyKy TEpMUH «Orochepar?
OxapakTepu3yiiTe OCHOBHBIE dTaIlbl pa3BUTHUSL OMOCPEPHI.
KaxkoBpl BakHeimme acriekTsl yuenus B. M. Bepraajackoro o 6uochepe?
Kakyto ctpykTypy umeer 6uochepa?
I'mapocdepa kak coctaBHas yacTh Onocdepsl. Ee cBolicTBa.
ATtmocdepa kak coctaBHasi yacTh Ouocdepsl. Ee cBoiicTBa.

JInTocdepa kak cocraBHasg yactb Ouochepsl. Ee cBoiicTBa.
Yro Takoe Hooc(hepa u modYeMy BO3HUKIIO ATO MOHSTHE?

10 ChopmynupyiiTe 3aKOH HE3aMEHUMOCTH OUOCHEPHI.

11. Chopmynupyiite 3akoH Hoochepsl mo BepHanckomy.

WO N>R

IToBbIlIEHHBIN YPOBEHD

1. Temy «OBomrorus 6uocepsl» MPEICTABUTH B BUJE TIPE3CHTAIUH.
2. Temy «CoctaB u cTpyKTypa 6mochepsr» mpeacTaBUTh B BHJIE IPE3CHTALIUN.

CHnuCoK JuTepaTypbl, peKOMEHAyeMblil K HCIIOJIb30BAHUIO 110 JTAHHOM TeMe
OcHoBHas1 JiUTEpaTypa:

1. KopoOkwun, B. W. Dxonorus : [yuebnuk| mist By3oB / B. U. Kopookwun, JI. B. I[lepenensckuid. -
13-e uzn. - PoctoB H/]] : ®enuke, 2004. - 602 c. - (Boicmee oOpazoBanue). - budmmorp.: ¢. 602.
2. Opios JI.C. Dxomnorust u oxpana Ouocheps! MpU XUMHYECKOM 3arpsi3HEHUN: Y 4eOHOoe

nocobue st By308/ JI.K.CanoBaukosa,l.H.Jlo3anoBcKas. - 2-e, mepepald. u gomn. - M.:Beicm.
mikoa,2002. - 334 c.: ui. - 320-322
JlonoJiHUTe/IbHASA JINTepaTypa:

1 CremanoBckux, A. C. Obmas sxomorus : yueonuk aiis By3oB / A. C. CrenmaHnoBckux. — M. :
IOHUTU-JAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatunkoBa, U. I'. ®u3nKko-xuMMHUYECKHEe OCHOBBI HHKEHEPHOUH IKOJIOTHH :yueOHOoe ocooue /
N. T. bparunkoBa. — M. : Poccuiickuii yHuBepCcHTET Ipy>KObl Hapoaos, 2011, — 124 ¢c. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypceb:
1 http://window.edu.ru/ — eauHOE OKHO JOCTyIa K 00pa30BaTEeIbHBIM pecypcam
2 http://biblioclub.ru/ — DBC «YHuuBepcuteTckas OMOIMOTEKA OHIIANHY.
3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTaJIOT aCCOIUAIINN SJICKTPOHHBIX OMOINOTEK
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y4eOHbIX 3aBenieHnid u opranuzamnuiit CKOO
4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

6 http://ecograde.bio.msu.ru — Mudopmarmonnas cucrema « DyHmaMeHTaIbHbBIE TPOOIEMBI

OLICHKU COCTOSAHUSA 9KOCUCTEM U 3KOJIOT'HYCCKOTO HOPMUPOBAHU»

IIpakTnueckoe 3ansitue 4. buocepa. Kpyrosopor BeuniectB B 0uocgepe
Heab 3ansaTus: PaccMoTpeTs 3BoMONNI0 OHOC]Ephl, € COCTaBHBIE YaCTH U CBOICTBA.

O6OCTpeHI/Ie JKOJIOTUYECKUX  OTHOILICHUM npupoael H O6IJ.[GCTB3., OCO3HAHHUC
HCO6XOI[I/IMOCTI/I HUX rapMOHHU3alliU B ,Z[OJ'IFOCpO‘lHOfI MEPCHCKTUBE HOCAT HC TOJIBKO r100aIbHBIH
XapaKTep, HO U MPOABJIAIOTCA B JIOKAJIBHBIX 3KOCONUOCHUCTCMAX, HWMCHHO IMO3TOMY JdaHHAs TCMa
aKTyaJIbHa.

Teopernveckas yacTb

Kpyzo06opom eewjecmé — MHOTOKPATHOE y4yacTHE BEILECTB B MPOLECCAX, MPOTEKAIOIIHUX B
atMocdepe, aurocdepe u ruapochepe, B TOM YUCIE B TEX CIOAX, KOTOpbIe BXOAAT B Ouochepy
IUIAHETHI, IPU HENPEPHIBHOM IIOTOKE SHEPIHUH.

ConHeuHast »sHeprusi obecreuyrBaeT Ha 3emie JiBa KpyroBOpoTa BEIECTB: OOIbLION
(reomornyeckuil wiIM aOMOTHYECKHI) W  Manblii  (OMOreoXuMumdeckuil, OMOTUYECKHUH,
OMOJIOTHYCCKHI).

BoubIioit KpyroBOpOT BEIIECTB — TOCTOSHHO TOBTOPSIIOIIMICS TPOIECC COBMECTHOTO,
B3aMMOCBSI3aHHOTO TIPEBpAlLlleHUs W TEepeMeIleHus] BellecTB B mpupoje. B  ocHose
TEOJIOTHIECKOTO KPYyTOBOPOTA JIEKHUT MPOIIECC MEPEHOCA BEIIECTB, B OCHOBHOM MHHEPAIBHBIX
COEJIMHEHUI, U3 OJJHOr0 MECTO B JIpyroe, B Macmtabax ruiaHeTsl. Hambosee oT4eT/IMBO 3TOT
KPYTOBOPOT TPOSIBIISIETCS B IUPKYJISIIUM BO3IYIIHBIX Macc W BOJBI, TAKXKE OH OOECIieYrBacT
[epeHOC MUHEpANbHBIX COEJMHEHHH B MaciuTabe Bcell Ouocdeprl. CHMBOIOM OO0JIBIIOTO
KPYTOBOPOTa BEIECTB SIBISIETCS CIHpallb, a HE KPyr. OJTO O3HA4YaeT, YTO HOBBIA IIHKII
KpPYTOBOpOTa HE MOBTOPSET B TOYHOCTH CTapblif, a BHOCUT YTO-TO HOBOE, YTO CO BpPEMEHEM
NPUBOJIUT K BECbMa 3HAYUTEIIEHBIM U3MEHEHHUSIM.

buonoeuueckuii  kpyzosopom eewjecmé — 3TO KpPyroBOPOT, MPEACTABISAIONIMNA CcOOOH
€IMHCTBO TPOIIECCOB AKKyMYJISIIIMM DJIEMEHTOB B JKMBBIX OpPraHW3Max M MUHEpAIHM3aliu B
pesyabTaTe pas3ioKeHUs OTMEpIIMX OpraHu3MOB. buomormueckue LHKIBI OOYCIOBJIECHBI
KHU3HENEATSIFPHOCTRIO ~ OPTraHW3MOB: WX  [UTAaHWEM, MHUIIEBBIMA  CBS3SIMH, pPOCTOM,
pasMHOXKEHHEM, JBH)KEHHEM, CMEpPTBhIO, pasjoXeHHeM, MuHepanusanued. Ha mgaHHBIM
KPYTOBOPOT pAacxXxoayeTcs OdYeHb Mayjoe KoimdectBo 2Hepruu CosHna (MEHbBIIE OHOTO
nporeHTta). OH COCTOMT U3 KPyroBOPOTOB YIiiepoja, Kuciopoaa, gocdopa, a3ora, cepsl U Ip.
Takum o00pa3oM, Bce XHMHUYECKHE DJIEMEHTHI yYacTBYIOT Kak B OOJBIIOM, TaK M MajoOM
KPYTOBOPOTE BEILECTB, NTEPEMEIIAsACh U3 a0MOTHYECKOM Cpe/ibl B )KUBBIE OPraHU3MbI U 00paTHO,
00pasyst TeM caMbIM OMOTEOXUMHYECKHIE [TUKITHI.

Bonpocs! 1 3aganus:

ba3oBblii ypoBEHb

1. Yto Takoe KpyroBopOT BEIIECTB?

2. Yewm oTimuaeTcsi OOJBIION U MBIl KPYTOBOPOTHI BELIECTB?

3. OxapaktepusyiTe 00JbIION (T€OJOTUUECKUN UM aOMOTHUYECKUN) KPYTOBOPOT
BEILIECTB — BOJIbI, yriiepoaa, Gpocdopa.

4. OxapakTepusyire MaJIbIN (broreoXMMUYeCKui, OMOTUYECKUIA,
OMOJIOTUYECKUI) KPYTOBOPOT BELIECTB — YIJIepoaa, a3ota, hochopa, cephl.
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5. Kak BiuseT yenoBek Ha OMOTEOXUMHUYECKUN KPYTOBOPOT?

Cnucok JuTeparypbl, peKOMeHAyeMblil K HCMOJb30BAHUIO MO TAHHOI Teme
OcHoBHas1 JiuTEpaTypa:

1. KopoOkun, B. W. Dxonorus : [yuebnuk] nyst By3oB / B. WM. Kopobkun, JI. B. [lepenensckuid. -
13-e uzn. - PoctoB H/]] : ®enuke, 2004. - 602 c. - (Bvicmee oOpazoBanue). - budmmorp.: ¢. 602.
2. Opios JI.C. Dxomnorust u oxpana Ouochepsl Ipu XUMHYECKOM 3arpsi3HEHUN: Y 4eOHOoe

noco6wue st By3oB/ JI.K.CanoBaukosa,l1.H.JIo3aHoBCcKas1. - 2-¢, mepepad. u joir. - M.:Beicrr.
mkoya,2002. - 334 c.: un. - 320-322
JlonotHUTe/ILHAS JIUTEPATYypa:

1 CremanoBckux, A. C. Obmas sxomnorus : yueonuk aiis By3oB / A. C. CrenanoBckux. — M. :
IOHUTU-JAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nko-xMMHUYeCKHEe OCHOBBI HHKEHEPHOH IKOJIOTHH :yueOHoe ocodue /
. T'. BpatunkoBa. — M. : Poccuiickuii yauBepcuTeT npyk0bl HapomoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNHTepHeT-pecypcebl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIIA K 00pa30BaTEIbHBIM pecypcaM
2 http://biblioclub.ru/ — DBC «YHuBepcuteTckas OMOIMOTEKA OHIIAWHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTaJIOT aCCOIUAIINN SJICKTPOHHBIX OMOINOTEK
y4eOHBIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTtkpbiToe 00pa3oBaHUe

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctrema «DyHaaMeHTa IbHbIEC TIPOOIEMBI

OLCHKHU COCTOAHUA S9KOCUCTEM U 3KOJIOTMYCCKOT0O HOPMUPOBAHU

Tema 2. OcHOBBI NPUKJIAAHON IKOJIOT UM
IIpakTu4yeckoe 3aHATHE 5. AHTpONOreHHoe 3arpsizHenne onocdepsol. [lonsitue n
Kjaccupukanms 3arpsi3HeHHH oKpy:kawomei cpeabl. O0mas xapakrepucTuka
HCTOYHMKOB 3arPsA3HEHUSA
Heab 3anaTusi: PaccMOTpeTh BO3MOXKHBIE BUJbBI 3arps3HEHW M HUX BO3JCHCTBHE Ha
JKUBOW OpraHU3M.

Herpanmanus ~ Owocepbl  ABISIETCS  OAHUM M3 OTPHIATENBHBIX  IOCIEICTBHI
XO3SICTBEHHOM  JIEATETbHOCTH  4YeNoBeKa. [IpOMBINIIEHHOE U CEbCKOXO3SHCTBEHHOE
MIPOU3BOJICTBA OOYCIOBIMBAIOT UHTEHCUBHOE aHTPOINOTEHHOE 3arps3HEHHE MPUPOTHOU CpPe[Ibl,
KOTOPOE OTPAXKAETCS HAa COCTOSTHUU MOIMYJISIUN paCTeHUH U )KUBOTHBIX, a TAKXKE HA COCTOSTHUU
3JI0pOBbS J0JIei. MHOTHE BEIIeCTBa, 3arpS3HSIONINE OKPYKAIOIIYIO CPeLy, 00JIaTatoT 0COOBIMU
dbopmamu MOpaXKaIIero  AeHCTBUs - TEpaTOTE€HHBIM, MMMYHOIETIPECCUBHBIM,
AMOPHOTOKCUYECKHUM, KAaHIICPOTC€HHBIM U MyTareHHbIM. B CBSI3UM ¢ 3TUM OJTHOM U3 LEHTPATbHBIX
npoOJieM DSKOJIOTHMH SBJISIETCS OIEHKAa W PEryJIMpOBAaHHWE YPOBHEW pAa3IMYHBIX BHJIOB
3arpsiI3HEHUI Ha OKpYXKaroulyto cpeibl. VIMEHHO MOATOMYy TeMa BechMa aKTyaJIbHa.

Teopernyeckas yacTb
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3aepasznenue — IPUBHECEHUE B KaKyIO-TH0O0 3KOCUCTEMY, HE CBOMCTBEHHBIX € )KUBBIX WU
HE)KUBBIX KOMIIOHEHTOB, (DM3MYECKMX WM CTPYKTYPHBIX HM3MEHEHUH, HapyIIaloUMX WIN
NPEPHIBAIOIINX TPOIECCHl KPyroBOpOTa M OOMEHa BEMIECTB, MPHUBOISIINE K CHIKCHHUIO
IPOAYKTUBHOCTH WJIN PA3PYLICHUIO 0 SKOJIOTMYECKON CUCTEMBI.

1o IpONCXO0KAEHUIO BBIIEIAIOT:

— ECTECTBCHHOE 3arpsi3HECHHE, BO3HMKILIEE B pE3yJbTaTe MPUPOIHBIX
PoIIecCOB (JIECHBIX TOKApPOB, M3BEPKEHUSI BYJIKAHOB, BRIBETPUBAHUS U TIp.), O3
BIIMSIHUS YEIIOBEKA;

— AHTPOIIOTEHHOE 3arps3HEHUE, SIBISIOLIEECS PEe3yJIbTATOM JESITENbHOCTH

YCJIOBCKA, HHOT Aa I10 Maciuradam BOSHGﬁCTBHH IMPCBOCXOAAIICC CCTCCTBCHHOC.

[To macmTabam U pacpoCTPaHEHHUIO 3arpsA3HEHUE MOXKET ObITh JIOKAIbHBIM (MECTHBIM),
PEruoHajlbHbIM U ri100aJIbHBIM.

ITo Bumam 3arpsi3HEHUH BBIACISIOT:
MHIPEAUEHTHOE (XMMHUECKOE);

napameTpuueckoe ((puzndeckoe);

OunoreHetTnyeckoe (OMOIOrHIECcKOe) 3arps3HEHUE;

CTallMAJIbHO-JECTPYKLIMOHHOE 3arpsi3HEHUe, MPEeJCTaBIdIolee COoO00NH H3MEHEHUe
JaHAmwagdTOB U SKOCUCTEM B MIPOLIECCE MPUPOIOTIONb30BAHMS.

1. Xumuueckoe (unepeouenmnoe) 3acpsizneHue — TPUBHECEHHE B OKPYXKAIOIIYIO CpEIy
BEIIECTB, HECBOMCTBEHHBIX €Il 0 CBOEMY XUMHYECKOMY COCTaBYy I MPHUCYTCTBYIOIIUX B HEHl B
OYCHBb OOJIBIINX KOJUYECTBAX.

2. Quszuueckoe (napamempuueckoe) 3acps3HeHue — W3MEHEHHE €CTECTBEHHOTO
¢u3udeckoro coctossHuS cpensl. OHO BKIIFOYACT: TEIUIOBOE (TEepMajbHOE); IIYMOBOE
(BHOpaIIMOHHOE); CBETOBOE; PAJAMOAKTUBHOE; JIEKTPOMArHUTHOE.

2. Buonocuueckoe 3acpsiznenue — 3TO TIPUBHECEHHE B JKOCHCTEMBI HE CBOWCTBEHHBIX
(4y’)KIOpIX) WM OSKMBOTHBIX  (300T€HHOE  3arpsi3HeHue), pacteHuid (puroreHnoe) u
MHUKPOOPTaHU3MOB (MOKPOOOTEHHOE).

1. Ucmounuxu 3azpazuenuss ammocgepbi.

3aepsasnenue ammocgeprozo 6030yxa — 3T0 N3MEHEHHE €ro COCTaBa U CBOWMCTB, KOTOPOE
OKa3bIBaeT HEOMArompusITHOE BO3JCHCTBHE Ha 370POBbhE HYETOBEKA, >KMBOTHBIX, PACTEHUH U
9KOCHCTEM B IIEJIOM.

Ncrounuku 3arpsi3HEHUS BO3AyXa UMEIOT CISAYIONIYIO KJIacCU(UKAIIHIO:

1. TTo Ha3HaueHuro:

— TEXHOJIOTHYECKUE — COJIEP)KAINe XBOCTOBBIC Ta3bl MOCJE YJIABIUBAHUS
Ha PEKyNEPAIMOHHBIX, a0COPOIMOHHBIX, aJICOPOITMOHHBIX U JPYTUX YCTAaHOBKAX, a
TaK)K€ TMPOJYBOUYHBIC Ta3bl W3 ammapaTroB, YCTPOWCTB M YCTAaHOBOK (IS 3THX
BBEIOPOCOB XapaKTEPHBI BBHICOKHME KOHIICHTPAIIMM BPEIHBIX BEHIECTB U MAaJIbIe
00bEMBI YJIATISIEMOT0 BO3/IyXa);

— BCHTWISILIMOHHBIC BBIOPOCHI — MPEACTABISAIOT COOOW MECTHBIE OTCOCHI OT
000pyI0BaHUs U 00IIICOOMEHHYIO BBITSKKY.

2. [To mecTy pacnoyioxKeHus:

— HE3aTCHEHHBIC WM  BBICOKME  —  HaXOAdAIMWecs B 30HE
HeZIehOPMHUPOBAHHOTO BETPOBOTO TIOTOKA (BBICOKHE TPYObI, TOUCYHBIC NCTOYHHKH,
YAAISIONINE 3arpsS3HCHHUsT Ha BBICOTY, MPEBBIMIAONIIYI0 B 2,5 paza BBICOTY
MPOU3BOJICTBEHHOTO 3/1aHUS);

— 3aTEHEHHbIC WJIM HU3KUE — PACIIOJIOKEHHBIE Ha BHICOTE B 2,5 pa3a MEHbIIIE
BBICOTHI IPOM3BOICTBEHHOTO 3aHMUS;
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— Ha3eMHBbIE — Haxojsuuecss BOJU3M 3E€MHOM MOBEPXHOCTH (OTKPBITO
PacCIOIO)KEHHOE TEXHOJIOTHYECKOe 000pya0BaHUE, KOJIOJIBI, MPOU3BOACTBEHHbIC
KaHaJIM3alllK, TPOJUTHIE TOKCUYHBIC BEIIECTBA, OTKPHITO XPAHSIIUECS OTXOJbI
MIPOU3BO/JICTBA).

3. Ilo reomeTrpuyeckoii popme:

— TOYeYHBIC (MaXThI, TPYObI, KPHIIITHBIC BEHTUIISTOPHI);

— JuHEeWHble  (OTKPBITBIE  OKHA, a’paldoOHHbIe  (QoHApH,  OJM3KO
pa3MENICHHBIE BBITSKHBIE MIaXThl U (DAKEIIbI).

4. Tlo pexxumy pabOTHI;

— HENPEePBIBHOTO JICUCTBUS;

— TEePUOAUYECKOTO JICUCTBUS,

— MTHOBEHHBIE — BBIOPOCHI, IPU KOTOPBIX 3arpsi3HEHUE PACTIPOCTPAHSIETCS
3a JI0JIM CEKYHJbl TOPOM Ha 3HAUYUTENIbHYIO BBICOTY (IIPOUCXOIAT MPU B3PHIBHBIX
paboTax v aBapUHHBIX CUTYAIUX).

— 3aIMOBbIE — BEIOPOCHI, PU KOTOPBIX 32 KOPOTKUM MTPOMEKYTOK BPEMEHH
B BO3JyX MOCTyHaeT OOJIbIIOE KOJWYECTBO BPEIHBIX BEHIECTB (BO3MOXHBI MpPU
aBapusX U CHKUTAHUM OBICTPOTOPSIIMX OTXOJOB MPOU3BOJICTBA HA CHEIHATBHBIX
TUTOMIAKAX I UX YHUUYTOXKCHHUS ).

5. [1o manpHOCTH pacnpOCTpaHEHUS:

— BHYTPUIUIOIIAI0YHBIC — MPOUCXOJIAT, Korja 3arpsi3HEHUs,
BBIOpachiBa€Mble B BO3AYIIHBIA OacceliH, oOpa3yrOT BBICOKHE KOHIIEHTpaIUu
TOJILKO Ha TEPPUTOPUM TPOMBINIJICHHONW TUIOMIAIKH, a 3arpsS3HECHUN B KUJIBIX
palioHax HE MPOUCXOAUT (ISl JAHHBIX BHIOPOCOB IMPEAyCMATPUBAIOT CAHUTAPHO-
3alIUTHYIO 30HY OOJIBIIIUX Pa3MEpPOB);

— BHEIUIOUIAJOYHbIE — TMPOUCXOAAT, KOIJa 3arpsi3HEHUS MOTEHUIUAIBHO
CIOCOOHBI CO3/1aBaTh BBICOKHE KOHIICHTPALIUU HA TEPPUTOPHUH >KUJIOTO parioHa

(mopsnka ITJIK nmst Bo3ayxa HacelIeHHBIX TyHKTOB).

2. Ucmounuku 3aepsazHenus 2uopocgepbi.

3aepszuenue 6000emo6 — ITO CHIWKEHHE MX (DYHKIMH B OHMocdepe M IKOJIOTHIECKOTO
3HAUEHUS B Pe3yIbTaTe MOCTYIUICHHUS B HUX BPEIHBIX BEIIIECTB.

Cmounvle 600bi — OSTO BOJbI, OTBOJAWMBIC IIOCIIC WCIOJH30BAHUS B OBITOBOH W
MIPOU3BOJICTBEHHOMU JCSITEILHOCTH YEIIOBEKA.

PaccmoTpuM Gostee moapoOHO UCTOYHUKH 3arpsi3HEHUS BOAHOTO OacceiiHa.
1. ATmocdepHBbIe BOIBI
2. 'opojickue CTOYHbIE BOJIBI
3. CenbCKOXO03SIICTBEHHBIE BOJIBI
4. [TpoMBITIIIEHHBIE CTOYHBIE BOJIBI

3. Ucmounuku 3aepsiznenus aumocgepul.

HcTouHrnKaMu 3arpsi3HEHUSI TUTOCQEPHI SABISIFOTCS:

1. BeITOBBIC IPEANPUATHS U JOMA. 3/1eCh B KAUECTBE 3arps3HUTEIICH BhICTyaeT OBITOBOM
MYCOp, MyCOp Mara3uHoB, OOJIbHUII, IPEAMEThI JJOMAIIIHEr0 00MX0/1a;

2. CenbcKoe X03s1CTBO. B KadecTBe 3arpsi3HUTENICH BBICTYNAIOT SAOXUMHKATBI, OTXOIbI
YKMBOTHOBOJICTBA M CEJIbCKOXO3IHCTBCHHOM MPOAYKIINH;

3. Tennosuepreruka. Kpome obpazoBaHusi 00NBIIOT0 KOJUYECTBA IIJIaMa M 30J1bI, TIPH
C)KUTAaHUW KaMEHHOTO YTJISl BBUICIISIFOTCS B aTMoc(epy caxka, HeCrOpeBIIHE YaCTHIIbI, OKCHIbI
CEPBI, KOTOPBIE MIOCTETICHHO OCAYXKIAOTCS Ha TOBEPXHOCTD MTOYBHI;
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4. Tpaucnoprt. Ilpu pabore nBurarenss BHYTPEHHEIO CropaHusi 0Opa3zylOTCs OKCHIBI
a30Ta, CBUHEL, YIJIEBOJOPOJbl U JPyrue BEIIECTBa, KOTOPbIE OCEAAl0T Ha MOBEPXHOCTh MOYBbI
WIM TIOIJIOIIAIOTCS pacTEHUsIMU. A TOClie paCTeHM, B pe3yJibTaTe KPyroBOopoTa, MO MUIIEBOU
LIENH 3arps3HAIONINE BELIECTBA NONAAaI0T B TIOUBY;

5. IlpoMBIITICHHBIC IPEINPUATHS. 3arps3HEHHS TOYBbI IIPOUCXOANUT B OOJBIICH CTENICHH
OT MPEeIUpUATHH METAIypruu (COJIM IBETHBIX U TSDKEIBIX METAJIOB), MAllUHOCTPOCHUS
(umaHuABl, COCIMHEHMSI MBIIIbsKA, OEpHILIHA), TMPOU3BOJACTBO IIactmacc (Oensoin, ¢eHon),
LEJUTI0JIO3HO-0YMa)KHOM MPOMBIIIIICHHOCTH ((PEHOIIbI, METaHOJI, CKUITUIAP).

Bonpocs! u 3a1aHust:

ba3oBblii ypoBEHb

1.  Yro Takoe aHTPOINOreHHOE BO3/ICHCTBHUE?

2. IlpuBeaure KiIaccuPUKALUIO AHTPOMOTEHHOT'O BO3/IEUCTBHS.

3. Uro Takoe 3arpsizHeHUE?

4. TlpuBeaute kiaccuPuKanuio 3arpszHeHU. OxapakTepu3ynTe KakIblil BHI
3arpsA3HCHUN.

5. OxapakTepu3yiTe HICTOYHUKH 3aTrps3HEHUS] aTMOC(EPBHI.

6. OxapakTepu3yiTe UICTOUYHUKH 3arpA3HEHUS THAPOCHEPHI.

7. OxapakTepu3yiTe HICTOYHUKH 3aTrPS3HEHUS JTUTOCHEPHI.

[ToBbIlICHHBIN YPOBEHB
1. CoctaBuTh 0JIOK-CXEMY, OTPAKAIOLIYIO KIacCU(DUKAINIO 3arpA3HEHUMN.

Cnucok JInTepaTypbl, peKOMEHyeMbIii K HCI0JIb30BAHUIO 110 IAHHOI TeMe
OcHoBHas JInTepaTypa:

1. KopoOkun, B. 1. Dxonorus : [yueonuk] mis By3os / B. U. KopoOkun, JI. B. Ilepenenbckuii. -
13-e uzn. - PoctoB H/]] : ®denukc, 2004. - 602 c. - (Bricmiee obpazoBanue). - bubmuorp.: c. 602.
2. Opinos J1.C. Dxonorus u oxpana ouochepsl Mpyu XUMUIECKOM 3arps3HCHHUH: Y 4eOHOe

nocobue 1t By30B/ JI.K.CanoBuukosa,.H.Jlo3anoBckas. - 2-e, nepepal. u gon. - M.:Beici.
mikona,2002. - 334 ¢.: ui. - 320-322
JlonotHUTEIbHAS JINTEpPaTypa:

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

2 bpatunkoBa, U. I'. DU3uKo-XUMUYECKHEe OCHOBBI HH)KEHEPHOH IKOJIOTHH :yueOHOoe Tocooue /

N. T. bparunkoBa. — M. : Poccuiickuii yHHBEpCHTET JIpy>KObI HapoaoB, 2011. — 124 ¢c. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIIA K 00pa30BaTeIbHBIM peCypcaM
2 http://biblioclub.ru/ — DBC «YHuBepcuteTckasi OMOIHOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 31eKTPOHHBINA KaTaJIOT aCCOMAIMN SJICKTPOHHBIX OHOIHOTEK
y4eOHBIX 3aBefieHui u opranuzanuiit CKOO

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

6 http://ecograde.bio.msu.ru — Madopmarmonnas cucrema «DyHaaMeHTaIbHbIC TIPOOIEMBI

OLCHKU COCTOSAAHUSA 9KOCUCTEM U 3KOJIOTHYCCKOTO HOPMUPOBAHU
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IIpakTuyeckoe 3aHATHE 6. AHTpPONOreHHOE 3arpsi3HeHne Onocdepbl. OCHOBHBIE
HCTOYHHMKM 3arpsizHeHust 6mocgepsnl. ['106abHBIE MPOOIEMBI IKOJIOTHH

Leas 3anaTHA: PacCMOTpEeTh OCHOBHBIE UCTOYHUKHU 3arpsi3HEHUM U UX BO3/ACICTBUE Ha
JKUBOW OpraHW3M, OCHOBHBIC TJIOOANBHBIC AKOJIOTUYECKUE MPOOIEMBl M MEPONPHUATHS TIO
BO3MOKHOMY CHI>KCHHIO 3arpsI3HEHUM MPUPOJIBI.

Herpanmanus  Owocepbl  ABISIETCS  OOHUM W3 OTPHUIATENIBHBIX  IOCJIEACTBHI
XO3SIICTBEHHOM  JEATEJIbHOCTH  4eloBeKa. [IpOMBINUIEHHOE U CENbCKOXO3SMCTBEHHOE
IIPOU3BOJICTBA OOYCIIOBIMBAIOT UHTEHCUBHOE aHTPOIOTEHHOE 3arpsi3HEHUE MPUPOIHOU Cpebl,
KOTOPOE OTPa)XKaeTCsl Ha COCTOSIHUU TMOIYJISIMUN PAaCTEHUN U )KMBOTHBIX, a TAKKE Ha COCTOSTHUU
3JI0pOBbs Jt0JIeil. MHOTHE BEIeCTBa, 3arpA3HSIONINE OKPYKAIOIIYI0 CpeLy, 00JI1agatoT 0COOBIMU
dbopmamu MOPAXKAIOILIETO JIeUCTBUS - TE€pPaTOTrE€HHBIM, MMMYHOJAECTIPECCUBHBIM,
AMOPHOTOKCUYECKUM, KAHIIEPOT€HHBIM U MyTareHHbIM. B CBSI3U ¢ 3TUM OJIHOM U3 LIEHTPAIbHBIX
npoOJieM OSKOJOTUHM SBISETCS OICHKA W PEryJUpOBAaHUE YpPOBHEH pAa3IMUYHBIX BHJIOB
3arps3HEHUN Ha OKPYIKaIOIIyto cpeapl. MIMEeHHO mo3ToMy TeMa BeChMa aKTyaJibHA.

Teopernveckas yacTb

PaccmoTpu 60nee moapoOHO KaXk bl HCTOUHUK 3arpsi3HEHUS] OKPYKAIOIIEH Cpeibl.

1. T'opHogoObIBaOIAs MPOMBIIIIIEHHOCTD. [IpakTHyecku Bce MUHEpaIbHBIE PECYPChI
OTHOCSITCSI K HEBO300OHOBUMBIM U COBPEMEHHOM MPOMBIIUIEHHOCTbIO HCHOJIb3YIOTCS HE
HOJHOCTHIO. B GONBIIMHCTBE CTpaH OcTaeTcs B HeJlpax WK BblOpachiBaeTcs B oTBabl 12-15%
PYA YEpHBIX M LBETHBIX METAUIOB. Tak Ha3bIBacMbl€ IUIAHOBBIE IOTEPU KAMEHHOTO YIJIS
cocTaBisAoT 45%, HepTn — 56%. [Ipu pa3paboTKe MOIUMETAIUINIECKUX Py U3 HUX, OOBIYHO,
U3BJIEKAIOTCSl OJMH-IIBA METajlla, a OCTaJbHbIE COIMYTCTBYIOIIME METaUIbl BBHIOPACHIBAIOTCS
BMeECTe C BMeIaromiei nopoaoi. Ilpu no6brue kanauiHbIX CONEel U CIIIOJBI B OTBAIAX OCTACTCS
10 80% cChIpbsI.

2. Tenso3nepreruka. MctouHnkamMu OOJBIIOTO KOJIWYECTBA aTMOC(EPHBIX BHIOPOCOB
Y TBEPABIX OTXOJIOB B TEIUIOIHEPIETHKE SBISIOTCS TEIUIONIEKTPOCTAHIIMH, TPOMBIIUICHHBIE U
KOMMYHAaJIbHBIE TPEANpUATHS, paboTa KOTOPHIX HEMOCPEICTBEHHO CBS3aHAa CO CXKUTAaHUEM
toriBa. OCHOBHBIMU MCTOYHMKAMHU SHEPTHH B HACTOAIIEE BpeMs M Ha Onkaiiiee Oymymiee
OCTaeTCsi OpraHMYecKkoe TOIUIMBO — YyToyib, He(Th, MPHUPOAHBIN Ta3, JApeBecuHa U Topd.
TennoBble 3MEKTPOCTAHIIMKN BBIOPACHIBAIOT B aTMOC(EpPy AbIM, 00pa3yIOMIUiACsS B pe3ysibTaTe
CKUTAHUS TBEPAOTO WUJIU KUIKOTO TOILIUBA.

3. ATOMHasi NPOMBIULJIEHHOCTb. VICTOYHUKH 3arpsi3HeHHsT aTMOC(HEpbl TOKCUYHBIMU
BEIIECTBAMHM Ha aTOMHBIX 3eKTpocTaHIuiax (ADC) —palnoakTUBHBIM MO, paJuoaKTHUBHbBIE
WHEPTHBIE ra3bl U a3pO30JIH.

4. Merta/uryprudeckasi NpoMblllIeHHOCTh. OJHO W3 TEPBBIX MECT MO 00BEMY
3arps3HEHUH, BBHIOpAchIBaEMBIX B OWOChepy, SBISETCS YepHas W I[BETHas MeETaJUTyprus,
MeTaI000padaThIBatoIasi IPOMBIIUIEHHOCTD.

5. XuMuueckasi npoMbIILIeHHOCTb. K 3T0l oTpaciam oTHOcuTCs Oouibllias Tpyrina
npennpusituii. CocTaB  NPOMBINUIEHHBIX BBIOPOCOB  OT  MPEANPUATHNR  XUMHUYECKOU
IPOMBIIIIEHHOCTH pPa3HOOOpa3eH M TOKcHueH. K HUM MOJKHO OTHECTH: OKCHJ YTJIEepoAa,
OKCHJIBl a30Ta, CEPHUCTBIE COEIWHEHUS (JAMOKCUI CEpbl, CEPOBOJOPOM, CEPOYTIEPO),
OpraHWYECKHE PACTBOPUTENIN, AMHHBI, AJIBJIECTUIBI, XJIOP U €r0 IPOU3BOJHBIC, IUAHOBOJOPOL,
dbTopuasl, coequnenus ¢ocdopa, pTyTh U Ap.

6. HedrenoopiBaomas, HedTenepepadaTpiBalOIas HW  HedTexXuMHUYECKas
NPOMBIILIEHHOCTb.

XapaKTEepHBIMH 3arps3HSIONIMMA BEIIECTBAMHU, O0Pa3yIOUIMMHUCS B TPOIECCe TOOBIYH
He(TH, SBISIOTCS YTIEBOAOPOABI U OKCHUJ YTriepojaa. 3HauuTeldbHas 4YacTh 3arps3HEHUN
NOCTYNAaeT B BO3AYIIHBIA OacceiiH mnpu CXKUraHud HePTsHOTO Traza B (akemax. Ha
HedTenepepabaThIBAIONINX —MPEANPUATHAX OCHOBHBIMU  3arps3HAIONIMMU  BEIIECTBAMH,
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BbIOpachIBAEMbIMH B BO3YILLIHBIN 0acCeiiH, SBJIAIOTCS YIJIEBOAOPObI U JIETYUUE OPTaHUYECKUE
COEIIMHEHUS, AUOKCHUJI CEePBbl, OKCHU]I yTiepoa, OKcUIbl a3oTa. CepHasi KUCIO0Ta, UCIIOb3yeMast
B OOJIBIINX KOJMYECTBaX B HE()TEXMMHUHU, — OAMH U3 HauOoJee BPEIHBIX JUIS OKPY KAIOIIECH
cpenbl OTXOMoB HedTemepepaboTku. Perenepamust oTpabGoTaHHOW CEpHOW  KHCIOTHI
TEXHOJOTMYECKH OYEHb CJOXKHAa W OOXOAWUTCA JOPOro, 4YeM IOJIyYEHHE YUCTOW CEepHOM
KUCIOTHl. [l03TOMY CEpPHOKHCIOTHBIE OTXOJbl OOBIYHO CIIMBAIOTCS B OBparv, TOpPHBIE
BBIPAOOTKH, a TpHu Manbix KoHIeHTparusx H2SOs, — B pexu, oTpaBisist U 3arps3Hsisi IOYBHI H
[OBEPXHOCTHBIE BOJbI. YTWIM3ALUS CEPHOKHCIOTHBIX OTXOJOB — CIIOXKHAsl XO3sIiCTBEHHAS
npobiiemMa.

8. CenbcKkOX0351/icTBEHHOE 3arPsA3HEHUE.

OCHOBHBIMU MCTOYHHMKAMH 3arpsi3HEHUS] OKpY KaIOIIEeH Cpelpl B CEIbCKOM XO34HCTBE
SIBJIIIOTCSL MUHEpaJIbHbIE, OpraHUuecKue yJao0peHus u nectuiuasl. [lomumo 3Toro, BomoeMsl
3arpsi3HAIOT CelbCKOXO3AUCMBEHHble CMOKU — 3TO CTOKU >KMBOTHOBOJYECKUX KOMILIEKCOB U
CTOKH, 00pazyemble MpU BBIMBIBAHUN arpOXMMUKATOB U MUHEPAIbHBIX y100pEHUH 3a Ipeaesbl
[aXOTHOTO CJIOS B MOBEPXHOCTHbIE BOAbL. JlJis >KMBOTHOBOJYECKHMX CTOKOB XapaKTEpHO
0aKkTepHaIbHOE U OPraHMYECKOE 3arps3HEHUE PACTUTEIBHOTO U KUBOTHOT'O IPOUCXOXKICHUS, a
TaK)Ke 3arpsA3HEHNE aMMUAYHBIMU COECTUHEHHUSIMHU.

OT wuCHONb30BaHUS  MUHEPAJIbHBIX M  OPraHMYECKUX  yNOOpeHHH  3aBHCUT
IPOAYKTUBHOCTh CEJIbCKOIO XO3siicTBa. MumnepanbHvle y0oOpeHuss — 3TO HEOpPraHUYECKue
BellecTBa (TJIaBHBIM 00pa3oM COJIM), COAEpIKaIlue HEeOOXOAMMBbIE JJIS PACTEHHH 3JIEMEHTHI
UTaHUS.

9. IIpoMBINLIEHHOCTh CTPOUTEJNBHBIX MaTepuasoB. [Ipous3BojcTBa LieMeHTa U
CTPOUTETFHBIX MAaTEPUATIOB OTJIMYAIOTCS OOJBITUM pa3zHO00pazreM aTMOC(HEpPHBIX BHIOPOCOB.
OCHOBHBIE TEXHOJOTMYECKHE IPOLECCHl 3TUX IPOU3BOJICTB — M3MEJIBUEHUE, TEPMHUUYECKas
00paboTka moxydadbpukaToB U MPOAYKTOB, KOTOPHIE COMPOBOXKIAIOTCSI BHIOPOCOM OOJIBIIIOTO
KOJIMYECTBA MBUIM M B3BEUICHHBIX YacTUI[ B BO3AYIIHbIM OacceiitH. Hampuwmep, npu
npousBoAcTBe 1 T u3Bectu BbAensercs 200 Kr mbuid, a MpU MOJYyYEHUU | T CTPOUTEIBHOTO
runca — 140 xr e, OTXoAsIIKe ra3bl IPOU3BOJICTBA CTPOUTENBHBIX MAaTEPHAIIOB CO/IEpPKAT
OKCHJIbI YTJIEPO/Ia, CEPBL, a30Ta, YTIEBOIOPOABI U JIp.

10. KommyHaabHOe X03HCTBO ropoaoB. KoMmMyHanbHOE X0351UCTBO TOPOJIOB HECET B
ce0e XHUJIKUE OTXO0/IbI (CO CTOYHBIMU BOJIAMU) U TBEPJIBIE.

llapnuxoswiii 2¢hghexkm — sIBIEHUE TIOBBIIMICHUS CPEIHEH TeMIIepaTyphl
aTMoc(epbl 3a CUeT YBEIMYCHHUS KOHIICGHTpAllMM B HEW MapHUKOBBIX ra3oB. K
MapHUKOBBIM Ta3aM OTHOCSTCA: BOJSHbIC Iapbl, YTJEKUCIbIA Ta3 (IUOKCHT
yriiepoja), MeTaH, OKCHIbI a30Ta, 030H, ()PEOHBI.

[TapHukoBBle Ta3bl, BHIOPOIIEHHBIE B aTMochepy B pe3ylbTare aHTPOIOTCHHOM
NESTENIbHOCTH, 3aJIep’KUBAIOTCI B aTMocdepe, MOMIOMIAIOT HH(pakpacHOe U3IyYeHHE H
Nepeu3TyvyaoT ero oOpaTHO B HIDKHHE ciiou aTMmocdepbl. Tak MPOMCXOIUT TOCTETIEHHOE
MOBBIIIEHHE TemnepaTypsl. Uem OoJibllie MApHUKOBBIX ra30B, TEM CUJIbHEE AeHcTBYyeT 3 (DEeKT.
VYBenuueHrne KOHIEHTPAMKU JaHHBIX ra30B MPUBOAMT K YBEJIMYEHHIO TeMIiepaTypsl Ha 2-3 °C
U K CEphe3HOMY HU3MEHEHHI0O METEOPOJIOTHYECKOW U TUAPOJAUHAMUYECKOM 00CTaHOBKHU
ounocheps.

1. OsoHOBBIA cnoM — 93TO cioil armocdepsl (cTparocdepsl) ¢

HOBBIIICHHBIM  cojaepkaHueM  o30Ha. O30H  —amorpomHas  ¢opma
MOJIEKYJIIPHOTO KHCIIOPOJa, €r0 MOJICKYJIa COCTOMT M3 TPEX aTOMOB KHCIIOPOJa
(O3). O30H oOpasyercs B crparochepe H3 KHUCIOpOJA I10J BO3JACHCTBHEM

yJIbTPa(HUOIETOBOIO U3ITYyUEHHUS.

O30H TIOTJIONIACT JKECTKOE (KOPOTKOBOJIHOBOE) yibTpaduosieroBoe uznyuenue CourHIa,
npeI0XpaHssl )KUBBIC OPTaHU3MBI OT €r0 TYOUTEIBHOTO Bo3aercTBHsl. JKECTKuil yinpTpaduoier
HE CrnocOoOEH NPOHUKATh ITyOOKO B TKaHUM M IOATOMY IOPAKAET TOJBKO IOBEPXHOCTHHIE
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opranbl. OH pazpymaer JIHK u npyrue opraHmdeckue MOJIEKYJIbl, YTO MOXET BBI3BATh pak
KOXKH, KaTapakTy, UIMMYHHbIe 3a00JIeBaHUs, 0’)KOTU KOXKH, poroBuilsl. Ilpennonaraercs kak
€CTECTBEHHOE, TaK M AHTPONOI€HHOE MPOMCXOKJIEHUE «O30HOBBIX IbIp». AHTPONOre€HHOE
BO3/ICUCTBUE CBA3BIBAIOT C IOBBILIEHHBIM COJepxkaHueM xjuopdropyrieponoB (ppeoHoB) —
XOYV.

Kucnomnvimu 0oscosimu Ha3bpIBaIOT BCE BHUABI MCTCOPOJIOTHYCCKUX OCAJIKOB
(m1oknb, CHET, rpaj, TyMaH, UHEH, NOXKb CO CHErom), rnokaszareiab pH KoTOpbIx
MEHbIIIe, YeM cpeHee 3HaueHue pH 1ok eBoil Boabl, paBHOE 5,65.

B orcyrctBuM mOOBIX  3arps3HUTENEH JOKIeBas BOAA IPEACTABISET COOOM
cnabokucibIii pacTBop U uMeeT pH 5,65. DT0 MPOUCXOIUT U3-3a TOTO, YTO AUOKCH] yTIepoia
B3aMMOJICHCTBYET C 0k 1eBOi Booi. [Ipu 3ToM oOpasyercs cimabas yronpHas kuciora (CO2 +
H20 = H2COs3). B peanbHbIX yCIOBUAX MMOKA3aTeNb €€ KUCIOTHOCTH B PA3HBIX MECTaX MOKET
CHJIBHO OTJMYaThCs, YTO 3aBUCHUT OT COCTaBa ra3oB, CoJepXkamuxcsi B armochepe
OIIPENICIICHHOW MECTHOCTH (OKCHUJI CEPhI, OKCHIIBI a30Ta).

XUMHUYECKUH aHaIM3 KHCIOTHBIX OCAJKOB MOKa3biBaeT mpucyrctsue cepHoit (H2SO4) u
azotHoi (HNO3) kucnor. Hanuune B 3Tux dopMyiiax cepbl U a30Ta MOKa3bIBaeT, UTO MpodiieMa
CBsi3aHa C BHIOPOCAMU JAHHBIX JIEMEHTOB B BO3AYIIHBIN OacceitH. Takum 0Opa3oM, KHCIOTHBIE
0CaJIKl BO3HUKAIOT W3-3a2 BHIOPOCOB B arMocdepy KUCIOTHBIX OKCHIOB (OokcHabl cepbl (SO2 u
SO3) u okcubl a30Ta (NOx)).

[ToMuMmo THOOANTBHBIX TPOOJIEM aTMOC(ephl CYIIECTBYIOT H JAPYTHE, O KOTOPBIX CTOMT
YIOMSIHYTb.

[Ipobnema nedunuTa MPecHO BOIHI.

VY4yeHble CUYWTAOT, YTO JaHHAs NpodjeMa CBsA3HA C €€ Hepa3yMHBIM
npuMeHeHrueM. CenbCKoe XO3SIICTBO HCHOJb3yeT st cBoux Hyxn 70%,
noTpedIsieMoil 4yeloBeKOM MpecHoi Boabl. [lomMuMo Hero B OOJbIIMX OO0OBEMax
BOJly MOTPEOISIET MPOMBIILIIEHHOCTD.

— Jierpajanys ITIOYBEHHOTO TOKpOBa M OIyCThIHMBaHWE. B pesymnbprare
«ArpoOIpOMBIIIIICHHOT0» 3CMJICACIINA IIPOUCXOAUT PA3PYHICHUC IIJIOJOPOJHOTO
cosl 3eMJIM, T.€. TIOYBEHHas »dpo3us (IMOYBBI pacMaxWBalOT Ha OOJIBIINX
TEPPUTOPHUSIX, a MIIOAOPOAHBIN CIION CMBIBAETCSI BOJIOM MM BBIAYBAETCS BETPOM).

BcenenctBue pocta HacelneHusl pacTyT MOTPEOHOCTH, YTO BEJET K UCTOLICHUIO
MPUPOIHBIX PECYPCOB U MOBHIIICHUIO HATPY3KHU Ha Ouochepy.

DHepreTuyeckue mpoOJieMbl CBSI3aHbl C HMCUEPIAEMOCTHIO HCKOMAEMOIO
ToruBa (HETh, ra3, yroyib) U OOJIBIINM 3arps3HeHueM O0nocdephl, CBI3aHHBIM CO
CXKUTAaHUEM TOIUIMBA. EIWHCTBEHHBIM BBIXOJOM U3 CJOXHUBIIEH CUTyalluu
BUJIUTCSI UCIIOJb30BaHUE aJbTEPHATUBHBIX MCTOYHHUKOB SHEPruu (COJHEUHas,
BETPOBasl, THIPOIHEPreTUKA, T€OTepMAJIbHAS U JIP.).

K opyxuto MacCOBOTO YHUUYTOXKEHHUSI OTHOCSAT XUMHUUECKOE, OMOJIOTHYECKOE U
sanepHoe opyxue. I[lpy HCHONB30BaHUU TIOCIEAHETO IMOMHMO pajavaliuu, B
BO3JIyIIHBIA OacceiiH TMOCTYNMUT OTPOMHOE KOJIMYECTBO adpo30Jied, KOTOpbIE
HaMpaBsATCA B cTparocdepy. DTO MPUBENET K YMEHBIICHUIO MOTOKA COJTHEYHBIX
Jy4el K MOBEPXHOCTH 3€MJIM U MOHWKEHUIO TEMIIEpaTypbl BO3AyXa Ha IUJIAHETE
(«smepHast 3uMay). Takke, Takoll BUJ BOWHBI MOXKET NPUBECTH K HACTYIUICHUIO
TEMHOTBHI («SJepHasi HOYbY»), YTO M3MEHUT IUPKYJSLUIO BO3AYyXa, MPUBEAET K
IpeKpalieHuIo mporecca GOTOCUHTE3A U T. 1.

BOl'[pOCI)I M 3aJaHusA
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ba3oBblii ypOBEHb

1. TIlpuBenure XapaKTEPUCTUKY METAJLTypPTrAYECKOM, XUMHYECKOM,
He(dTe100bIBAOILEH, HedrenepepadaTbIBaroLLEh U He(PTEXUMUYECKON
IPOMBIIIIEHHOCTH, CEJIbCKOT0 XO03SMCTBa, TEIJIOOHEPreTUKH, MPOMBIIIIEHHOCTH
CTPOUTEIBHBIX MaTepUajoB, TPAHCIOPTa, KOMMYHAJIbHOTO XO34iCTBa Kak
UCTOYHHUKOB 3arpsi3HeHUs OMochepsl.

2. Yem 0OBsICHSETCSI BO3ZHUKHOBEHHUE «IIapHUKOBOTO 3(pdexTa» U Ka KOBBI €ro
IMOCJIEACTBUS?

3. Tlouemy pa3pyiiaeTcsi 030HOBBIN CI0M 3eMH?

4. Kakue ¢akTopbl BIUSAIOT Ha 00pa30BaHME M pa3pyllIeHHE O30HOBOIO 3KpaHa
3emun?

5. U3 kakux MCTOYHUKOB MOMAAIOT B aTMOC(EPY OKCUIBI CEPhI U a30Ta?

6. Kaxk Ha3pIBaeTcsi cMech JpIMa, TYMaHa U MbUTH?

7. YeM BbI3BaHbI KUCIOTHBIE TOKIU?

8. B uem 3akmovaercs npobiieMa aeduunuta npecHou BoIbI?

9. KakoBbl OCHOBHBIE IPUYHMHBI JETPATAIUU TTOUB?

I1oBbIIEHHBINA YPOBEHB

1. XapakTtepuctuka TOpHOAOObIBaroIleld, HedTenepepadbaTpiBaOmeii M aTOMHOU
MIPOMBIIIJIEHHOCTH, KaK UCTOYHUKOB 3arps3HeHUsI Ouocdepsl.
2. CoctaBuTh OJIOK-CXEMY, OTPAXKAIOIILYIO KIaCCU(DUKALMIO 3arpsI3HEHUH.

CHnucok JuTepaTypbl, peKOMEeHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTEepaTypa:

1. KopoOkun, B. WM. Dxonorus : [yueonuk] mst By3oB / B. WM. Kopobkun, JI. B. [lepenensckuid. -
13-e u3n. - PoctoB H/]] : ®enuke, 2004. - 602 c. - (Bricmee oOpazoBanue). - budmmorp.: ¢. 602.
2. Opinos JI.C. Dxomnorust u oxpana Ouocheps! Mpu XUMHYECKOM 3arpsi3HEHUH: Y 4eOHOoe

nocobue st By308/ JI.LK.CanoBuukosa,.H.Jlo3anoBckas. - 2-e, nepepad. u gon. - M.:Beici.
mikoa,2002. - 334 c.: ui. - 320-322
JlonoJHUTeIbHAA JINTEpaTypa:

1 CremanoBckux, A. C. Obmas sxkomnorus : yueonuk aiis By3oB / A. C. CrenanoBckux. — M. :
IOHUTU-JAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nko-XUMHYECKHUE OCHOBBI HHKXEHEPHOM IKOJIOTHUH yueOHOe mocodue /
W. T'. BpatunkoBa. — M. : Poccuiickuii yaHuBepcuteT npyk0bl HapoaoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNHTepHeT-pecypcen:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIIA K 00pa30BaTEIbHBIM peCypcaM
2 http://biblioclub.ru/ — 9BC «YHuBepcuteTckas OMOIMOTEKA OHIIAWHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTaJIOT aCCOIUAIINN SJICKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBefieHni u oprannsanuiit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbiTOe 0Opa3oBaHUe

6 http://ecograde.bio.msu.ru — Mudopmarmonnas cucrema « DyHmaMeHTaIbHbBIE TPOOIEMBI
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OLCHKHU COCTOSAHHUA S9KOCUCTEM U 3KOJIOTHYCCKOTO HOPMUPOBAHUS

IIpakTnyeckoe 3anaTHe /. OCHOBBI IK0JIOTHYeCKOr0 HOpMUpPOBaHusi. OCHOBHbBIE
TOHSATHS, ONpe/ieJIeHUs] H CTPYKTYpa cucTeMbl HOpMupoBaHus. IlpeneabHo nomycrumsle
KOHIEHTPAallMi XMMHYEeCKHUX 3arPA3HAOIINX BellleCTB B KOMIIOHEHTaxX Onocdepsbl.
Cnoco0bl 04NCTKHU ra3oBbIX BHIOPOCOB B aTMocdepy. CniocoObl 0YUCTKH BHIOPOCOB B
rugapocgepy. Ciocodbl 04NCTKH BHIOPOCOB B JIUTOC(EpY.

Heab 3ansaTusi: PaccMOTpeTh OCHOBHBIC MOJOXEHUA U KPUTEPUHU, 3AI0KECHHBIC IPU
HOPMHPOBAaHUM 3arpsi3HCHUN OKpY’)KaroIeH cpepl, a Takke OCOOCHHOCTH HOPMHUPOBAHUS
3arpsi3HEHUN COCTaBHBIX 4YacTel Ouocdeprl. PaccMoTpeTh BOZMOXKHBIE BUJIBI 3aTPS3HEHUN U X
BO3JCHCTBUE HA KUBOU OPraHU3M.

[IpoMblIIITIEHHOE U CENbCKOXO035HCTBEHHOE MPOU3BOACTBA 00YCIIOBIMBAIOT HHTEHCUBHOE
AHTPOIIOTEHHOE 3arpsA3HEHHE IMPUPOJHOM Cpelpl, KOTOPOE OTPaXaeTcs Ha COCTOSHUU
HOIYJISILUMM PACTEHUH U )KMBOTHBIX, a TAK)KE HA COCTOSIHUM 310pOBbs JTtoAe. MHorue Bemecrsa,
3arpsA3HAIOLINE OKPYIKAIOIIyI0 Cpely, 00JaiaoT 0coObIMU (hopMaMU MOPAXKAKOILEro JecTBus -
TEpaTOreHHbIM, UIMMYHO/IECTIPECCUBHBIM, YMOPHOTOKCUYECKUM, KAHLIEPOI'€HHBIM U MyTareHHbBIM.
B cBs13u ¢ 3TUM 0/1HOM M3 LIEHTPAJIBHBIX MPOOJIEM SKOJIOTUH SBJISIETCS OLIEHKA U pEeryJIupoBaHHe
YPOBHEM DPa3au4HBIX BHUJOB 3arps3HCHHUNM Ha OKPYKAIOUIYIO cpeabl. lIMeHHO mosToMy Tema
BECbMa aKTyaJlbHa.

Teopernveckasi yacrTb

[leHTpanbHBIM TIOHATHEM TOKCHKOJIOTHH SIBISICTCS TIOHSATHE KIMOKCUHY» W «BpeoHoe
sewgecmeoy. Ilon mokcunamu NOHUMAKOT XUMUYECKUE COEAUHEHHS PACTUTEIBHOTO, dKUBOTHOTO
Wi OaKTepUaIbHOTO TMPOMCXOXKACHHUS, CIIOCOOHBIE TIPH TIONMAJaHUHW B YKUBOHW OPTraHHU3M
BBI3BIBATh pa3IM4yHbIe 3aboyeBanus win rudens. [loxm epeduviv 6ewecmeom TOHUMAIOT
BEIIIECTBO, KOTOPOE B PE3YJIbTaTe KOHTAKTa C OPraHU3MOM YEJIOBEKa BBI3BIBAET HAPYIICHUE €0
COCTOSTHUS 3JI0pPOBbs. TOKCUYHOCMb — 3TO CIIOCOOHOCTh XMMHYECKHX COCJIMHEHUN OKa3bIBaTh
BpEJIHOE BO3JICUCTBUME Ha KUBbIE OpraHu3Mbl. CamMoll OMacHOW TpPYyIIONW BPEAHBIX BEIIECTB
SABJISIFOTCSL KaHIEporeHsl (0T JaT. cancer — pak). Kauyepoeennoe eewecmeo — XUMHUYECKOE
BEIIIECTBO, KOTOPOE TPH BO3JCHCTBHUU Ha JKMUBOW OpPraHu3M (TIPH OMIPEIEIICHHBIX YCIOBHSIX)
CIIOCOOHO BEI3LIBATH OHKOJIOTHYECKHE 3a00ICBaHUS.

Hopmuposanue xawecmea okpyacarowell npupooHol cpedbl — ITO JEATCIBHOCTh 10
YCTAHOBJICHUIO HOPMAaTUBOB MPEACIBHO JOIMYCTHMBIX BO3JCHCTBUI YEJIOBEKAa HA MPHUPOIY.
VYcraHoBIEHHE HOPMATUBOB KauyecTBa OKpPYXKAlOIIEW Cpelbl OCHOBBIBAETCS HAa KOHIEMIIMHU
MOPOTOBOCTU BO3NIEHUCTBUS. [lopoe 8pedHozo deticmeus — 3T0 MUHAMAIIbHAS 71032 BEIIeCTBa, pU
BO3JEHCTBUU KOTOPOH B OpraHM3ME€ MOTYT BO3HUKHYTh W3MEHEHUS, BBIXOASAIIUE 3a MPEIECIbl
(U3UOTOTHUECKUX U PUCTIOCOOUTETBHBIX PEaKIIUH.

B oCHOBY HOpPMAarWBOB KadecTBa OKPYXAIOIICH Cpeabl MOJIOKEHBI TPU MOKA3aTENs:
TEXHOJOTUYECKUM, MEAULIMHCKANA U HAYYHO-TEXHUYECKUU.

HopMbl 1 HOpMaTHBBI Ka4eCcTBa OKPYIKAIOLIEH Cpeibl TOAPA3ACIAIOTCS Ha:

—  CaHUTApHO-TUTMEHHYECKHE: NPENeNbHO JOMYyCTUMas KOHLEHTpalus
Bpeanbix BemecTB (I1JK); momyctumblii ypoBEeHb (U3MUECKUX BO3ACHCTBUI
(1ryma, BUOpalvu, MOHU3UPYIOUIUX U3IIyYEHUH U 1Ip.);
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—  DKOJIOTMYECKHE:  JKOJOTO-TUTUEHUYECKUE  HOPMATHUBBI;  HKOJIOTO-
3allMTHbIE HOPMATHUBBI; IPEIEIBHO I0MYCTUMbIE HOPMATHUBBI,

—  NPOU3BOJICTBEHHO-XO3SMCTBEHHBIC: JIOMYCTUMBIA BBIOPOC BpEAHBIX
BEIIECTB; JOMYyCTHUMBIH CcOpPOC BpPEOHBIX BEIIECTB; JOMYCTUMOE HU3BATHE
KOMITIOHEHTOB MPUPOIHOMN Cpeabl; HOpMAaTUB 00pa30BaHMs OTXOAO0B MPOU3BOACTBA
U IOTpeOIIeHHUS;

—  KOMIUJIEKCHBIE IOKa3aTeNlu: JOMyCTHMasl aHTPOIOI€HHas Harpys3ka Ha
OKpYKaroIlyI0 IPUPOJIHYIO CPEY; IKOJIOIHUECKasi EMKOCTh TEPPUTOPHH;

—  BpPEMECHHBIE.

IIpeoenvno oonycmumasn xonyenmpayus (I[JK) — 3T0 KOTMYECTBO BPEIHOTO BEIIECTBA B
OKpYXKarloIlei cpene, KOTOPOe MpH MOCTOSHHOM WJIM BPEMEHHOM BO3JCHCTBUM HA YEJIOBEKA HE
BJIMSICT HA €0 3JI0POBBE M HE BBI3BIBACT HEOIATONMPHUATHBIX ITOCIICICTBUH Y €r0 TOTOMCTBA.

1. HopMupoBaHue 3arpsi3HSIONIMX BEIIECTB B BO3AYXE.

Kauecmseo ammocgepnoco 6030yxa — 3TO COBOKYITHOCTH CBOHCTB armocdepsl,
OTIpEICIIAONIAsl CTETICHb BO3ACHCTBUS (DU3MUECKUX, XUMHUUYECKHX M OMOJOTHYEeCKHX (aKTOpOB
Ha PACTCHHS, )KHBOTHBIX M YEJIOBEK, a TaK e HAa MaTepHallbl, KOHCTPYKIIUU U OKPYKAIOIILYIO
Cpely B LIEJIOM.

JUist Ka)K10T0 BPETHOTO BEIIECTBA B BO3AYXE YCTAHABIMBAIOTCS MPEEIBI €T0 CONEPIKAHHS
B TPOM3BOACTBEHHOHN (MIpelHA3HAYECHHOW AJs pa3MEIIEHUS MPOMBIIUICHHBIX MPEANPUITHI U
T.1.) — [IJIKps (paGodueit 30HBI) U B cenuTeOHOW 30HE (TMpeIHA3HAYCHHOW IS pPa3MEIICHUS
xuinoro Gouaa, odmecTBeHHbIX 3aanuii u T.1.) — [1IKas. (aTMOChepHOTrO BO3IyXa HacEeIeHHOTO
nyHkta). [lomumMo »3Toro, ycraHoBieHbl eme aBa HopmatuBa — pa3oBbii (IT[HKwp) u
cpennecyTounbiid (ITAKc.).

2. HopMupoBaH#e 3arpsi3HAIONUX BEIIECTB B BOJIHBIX 00BEKTaX.

Hcnons30BaHue BOJBI, CBS3aHHOE C €€ YACTUYHBIM WM TOJHBIM U3BSTUEM, HA3BIBACTCS
8000N0JIb30BAHUEM.

B 3aBucuMOCTH OT 11esIel UCTIONB30BaHUS BOJIBI BBIICISIOT TPH BHIa BOAOIOIB30BAHNUS:

—  XO3SIICTBEHHO-IMTHEBOEC — BOJHBIC OOBEKTHI HUCIOIB3YIOTCS IS
X03SUCTBEHHO-TIUTHEBOTO BOJOCHAOKEHUS W JUIS TOPEANPUITHN  THUIIEBOU
IIPOMBILIJIEHHOCTH.

— KYJIbTYpHO-OBITOBOE — BOJHBIE OOBEKTHI HCIIOJIB3YIOTCS ISl KyIaHUS,
OTABIXa, CIIOPTA.

— BOJIOEMBl PBIOOXO3SINCTBEHHOTO HAa3HAYCHUsI TOAPA3JCIAIOT Ha JIBE
KaTerOpuu: TMepBasi KaTeropuss — BOJHbIE OOBEKTHI, UCIIOIb3yEeMbIC IS
COXpaHEHUS U BOCIIPOU3BO/ICTBA IIEHHBIX BUOB PBIO; BTOpasi KaTeropusi — BOJHbBIC

00BEKTHI, UCTIOJIb3YEMBbIE JJIS IPYTUX PIOOX03HCTBEHHBIX IICJICH.

Kauecmeo 600bi — 3TO XapaKTepHCTUKAa €€ COCTaBa M CBOMCTB, ONpEAEIAIOIas ee
IIPUTOHOCTH JUIsl KOHKPETHBIX BUA0B BOAOIOJIB30BAHHUS.

[Toxazarenu BpeaHoctu (JIIIB — nuMuTupyrommii nokasarenb BpeIHOCTH) MPEICTABISIOT
co0oi PU3HAKH, 10 KOTOPHIM IPOU3BOJUTCS OLIEHKA Ka4eCcTBA BOJIBL:

—  CaHUTAPHO-TOKCUKOJIOTUYECKHUE — BKJIIOUAIOT B ceos
MUKPOOMOJIOTUYECKUE W  Mapa3uTOJOTMYECKHE I[OKa3aTeNu BOAbBl  (UHCIIO
MUKpPOOPTraHU3MOB U OaKTEepUil TPYIIbI KUIICUHBIX MMAJIOUYEK B €AUHUIE 00BheMa).
TokcukoiOrMYecKue MoKa3aTeau BOJbI, XapaKTepU3yIOT O€3BpEIHOCTh €€
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XUMHUYECKOTO COCTaBa, OMPENENSIOTCS COACPKaHUEM XUMHUYECKHX (TOKCHUYHBIX)
BEIIIECTB, KOTOPOE HE JOJDKHO MPEBBIIATH YCTAHOBJIEHHBIX HOPMATHUBOB.

— o0IlecaHUTapHblE — YCTAHABJIMBACTCS B BHJE HOPMATHUBOB JUIs
OTHOCUTEIBHO MAJOTOKCHUYHBIX M HETOKCHUYHBIX COEIMHEHHH — Hampumep,
alleTOHA, YKCYCHOW KUCIIOTHI U T.II.

—  OpraHoOJICNITUYECKHE — TEMIEeparypa, Mpo3padHOCTh, IBET, 3alax, BKYC,
XKeCTKOCTh. K JTaHHOMy mOKa3aTearo OTHOCATCS HOPMAaTHBBI JUISl T€X BELIECTB,
KOTOPBIE BBI3BIBAIOT HEYIOBJIETBOPUTEIBHYIO OPraHOJENTHYECKYH0 OLEHKY (I10
BKYCY, 3amaxy, LBETY, IEHUCTOCTH U T.J.) NPU KOHLIEHTPALHUAX, HAXOASIINUXCS B
npenenax — AOMycTUMbIX — 3HadeHud. Hampumep, IIJAK nmns  ¢enona,
yCTaHaBiIMBaeMas MO Hainuuuio 3amnaxa, coctapiaser 0,001 mr/nm mpu ycnoBuu
xyaopupoBanuss Boael u 0,1 wMr/m — B oTcyrctBHe xiyopupoBaHus. K
OpPraHOJIENTUYECKUM JMMUTUPYIOIIMM IOKa3aTessiM oTHocAT Takke I[IJAK s
uMernmx okpacky coenuHeHuid xpoma (VI) m xpoma (III), umeromux 3anax u
XapaKTepHbIA MPUBKYC KEPOCHHA U XJIopodoca T.1.

Taknm 06pa30M, 10 HOpMAaTHUBaM Kau€CTBa BOAbLI NOAPA3ACIIAIOT HaA:

— IHUTHEBBIC;

— TpPUPOJHBIE BOJBI (BOJOEMBI XO34MCTBEHHO-IUTHEBOTO, KYJIBTYPHO-
OBITOBOT'O M PHIOOXO3SICTBEHHOTO HA3HAUCHUS);

— CTOYHBIC BOABI (.]'II/IBHGBI)IG CTOKH, HOPMATUBHO-OYHUIICHHBIC 1 T.I[.).

3. HopMupoBaHue 3arps3HsIOLIMX BELIECTB B [I0YBE.
3arps3HSAIOLINE [TOYBY BEIIECTBA HOPMUPYIOTCS:

— B IIaXOTHOM CJIO€ [IOYBHI,
— B II0YBE TEPPUTOPUN IIPEANIPUITUN;
— B [I0YBaX JKUJIBIX PalOHOB (B MeCTax XpaHEHUs1 OBITOBBIX OTXO/IOB).

HpI/I HOPMHPOBAHUU 3arPASHAIOIUX BCIICCTB B MMOUBY HUCIIOJIB3YIOT JBa IMOKA3AaTCJIA:
1) xapakTepu3yeT BHYTPEHHEE COCTOSHUE H3y4aeMoro oOBeKkTa. 31ech

BBIJICJISIIOT YETBIPE NTOKA3aTelsl BPEIHOCTH:

— TPAHCJIOKAIIMOHHOE — MEPEXO/] BENIECTBA U3 NTOYBBI B PACTCHUS;

— MUIPALMOHHOE BOJHOE — MEPEXOJ BEIIECTBA U3 [OYBBI B TPYHTOBBIE BOJIbI
Y BOJOUCTOYHUKMU;

— MUTPALMOHHOE BO3AYIIIHOE — MEPEXOJ] BEIIECTBA U3 MOYBHI B BO3AYX;

— O0IIeCaHUTapHOM  —  THTHEHWYECKOE  BIMSHHE  BEIIeCTBA  HA
CaMOOYHIIAIONTYI0 CITIOCOOHOCTh TIOYBBI, €€ OWOJOTHYECKYI0 aKTHBHOCTh U
MOYBEHHBI MUKPOOUOLIEHO3.

2) ycranosnenne IIJIK B mouBe. JlaHHBIN TOKa3aTellb sBISACTCS Haubolee
neaecooOpa3HbiM, B CBSI3M C TE€M, YTO BEChbMa CJIOXKHO YCTaHOBUTH €IUHOE

3HaueHue [1/IK 115 mouBsl.

Ouucmrka 2asa — 3TO mponecc OTACICHUA ra3a UiIn IPEBPAILCHHUC B 6C3BpeI[HOG COCTOsIHHUC
3arpA3HAIOIICTO BEIICCTBA, BI)I6paCI)IBaeMOFO IMPOMBIINIJICHHBIM UCTOYHUKOM.
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10 arperaTHOMY COCTOSIHMIO 3arpsiI3HUTENIM BO3/lyXa MOJIpa3esisatoTCs Ha IbLIN, TyMaHbl U
ra3onapooOpasHble IPUMECH.

CucremMbl OYMCTKM BO3AyXa OT IbUIM JENATCS Ha YETbIPE TPYIIbI: CyXHE M MOKpBIE
IbUICYJIOBUTEIH, JJIEKTPOGUIBTPHI U (PUITBTPHI.

[Ipy TOBBIIIEHHOM COAEPKAHUM MBUIM B BO3AyXE HCIOJIB3YIOT MbUICYJIOBUTEIN U
eKTpoGUIbTpbl. PUIBTPHl MPUMEHSIOT ISl TOHKOM OYMCTKU BO3JyXa C KOHLIEHTpaIueu
npumeceii meree 100 mr/mC,

JUis ouMcTKHM BO3JIyXa OT TYMaHOB (HampuMep, KUCIOT, IIEJIOo4el, Macen U Jpyrux
AKUJKOCTEN) UCTIONB3YIOT ClielaibHble (UIbTPBL, HA3bIBAEMbIE TYMAHOYJIOBUTESMHU.

BeiOop cpencTB 3ammThl BO3AyXa OT TIa30mapooOpa3HbIX MpUMeceil 3aBUCUT OT
IPUMEHSIEMOI0 METO/Ia OYUCTKHU.

I[To xapakTepy mpoTekaHus (PU3NKO-XUMHUUECKUX MPOLIECCOB BBLACISAIOT METOJIBIL:

3) abcopOiuu (MpoMBIBKa BBIOPOCOB PACTBOPHUTEISAMHU TpHMecH). J{aHHBIH
croco0 OCYIIECTBISICTCS B YCTaHOBKax-aOcopOepax, sBIseTCs HauOoliee
IPOCTBIM W HWMEET BBICOKYIO CTemeHb OYHCTKH. Croco® OCHOBaH Ha
XMMHUYECKUX pEaKkIUAX MEXAy Ta3oM U NOIVIOLIAIOUIEH CYCIEH3UEH
(1Ie7I0YHOM pacTBOP: aMMHUAK, U3BECTh);

4)  xemocopOmmu  (TIpOMBIBKA  BBIOPOCOB  pacTBOpaMH  PEarcHTOB,
CBSI3BIBAIOLIUX TPUMECH XUMHUUECKH);

5) aacopOmum  (IOTJIOMIEHWE  Ta3000pa3HBIX  MPUMECEH  TBEPIBIMHU
MOTJIOTUTEIISIMH )

6) TepMHUYCCKOM HEHTpaIU3aluu.

B cootBerctBun ¢ I'OCT 12.1.1.01-77 mox obpabomkoii cmoyHblx 600 TIOHUMAIOT
BO3/ICIICTBME HAa HUX C II€JIbl0 oOecredeHuss HEeOoOXOAUMBIX CBOMCTB M cocraBa. Ouucmka
CMOYHLIX 600 — HTO 00pabOTKa BOJBI C LEJIbIO0 pa3pylieHUs WIM YJaIeHUs U3 HHUX
OIIpE/ICIIEHHBIX BEIIECTB.

OCHOBHBIM IyTEM SIBIISIETCSI OYMCTKA CTOYHBIX BOJ] OT 3arpsS3HEHUIA.

OuucTtky ¥ 00padOTKy MPOMBIIUICHHBIX CTOKOB MOJIPA3/IECSIOT MEXaHUYECKUMHU, (PUZHKO-
XUMHYECKHUMH, XUMHUYECKUMH, DSJICKTPOXMMHUYECKUMHU, OUOIOTUYECKUMU M TEPMHUUYECKUMU
MeTonaMu. BpIOOp MeTona 3aBUCUT OT pa3Mepa YacTULl NpuMeceid, uX (PU3MKO-XUMHYECKHX
CBOICTB, pacxo/ia CTOUHBIX BOJI, KOHIICHTPAI[MH BEIIECTB U HEOOXOANUMOMN CTETIEHH OUHCTKH.

MexaHnyeckue MeETOJbl BKJIIOYAIOT: IMPOLEKHUBAHME, OTCTauBaHHWE (OTCTOMHMKW,
MECKOJIOBKH, OCBETIWIN, HEIIENOBYIIKN), (pUIbTpannto, HeHTpudyrupoBanue (TUAPOLUKIOHBI
U IeHTpUyTN).

OU3NKO-XUMUYECKUE METOJbl OYHCTKH BKIIOYAIOT (DIOTAlMIO, aJCOPOIUI0, HOHHBIH
OOMEH, OJKCTPAaKLHIO, pPEKTU(PUKALMIO, BbIIAPUBAHUE, JIUCTWLISALUIO, OOpaTHBIH OCMOC,
yIbTpaduIbTPAUIO, KPUCTAJUTU3AIIHIO, TECOPOIIUIO U JIp.

XHUMHYECKHE METO/IbI OUMCTKU MOIPA3AEINIAIOT Ha IPOLECCHl HENTpaIu3alui U OKUCICHMSL.

buonoruueckue MeTOIbl OCHOBAaHbI Ha OYMCTKE CTOYHBIX BOJ MHKPOOpPTaHH3MaMu B
a’pOOHBIX (HACHIIIIEHUE KHCIOPOAOM BO3/1yXa) YCIOBHSIX.

TepMuueckoe CKUTaHue MPUMEHSIOT ISl YHUUYTOXKEHHUS BBICOKOKOHIIEHTPHUPOBAHHBIX
CTOYHBIX BOJI, COJEPKAILMX MUHEPAIbHbIE U OPTaHUYECKUE DIIEMEHTHI.

MeTopI OUUCTKHU MOTYT OBITh:

— pereHepaTuBHbIE —  NPEIYCMATPUBAIOT M3BJICUEHUE U YTUIIM3ALMIO
COJIEpKALIMXCS B BOJE LIEHHBIX BEIECTB U MOCIEAYIOLIYI0 MX nepepadorky. He
BCEr/la JaHHbIA METO/I MO3BOJISIET OYMCTUTh BOJY /10 HEOOXOIUMOro cOoCTOsIHMS. B
3TOM CJIy4ae BOAY AOOUMLIAIOT 1€CTPYKTUBHBIMU METOAAMH.
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— JACCTPYKTHUBHBLIC — INPCAYCMATPUBAIOT PA3PYHICHUC 3arpsA3HAIOIINX BOOY
BCHICCTB IIYTEM HUX OKHCJIICHUSA MJIIM BOCCTAHOBJICHHA, B PE3YJIbTATC YCTO

06p33y10TCH ra3bl MJIN OCAAKH.

OCHOBHBIMH HaITpaBJICHUAMHA YTHIIN3allUN (I/ICHOJ'IB3OB8.HI/I$I u O663Bpe)KI/IBaHI/I$I) m@epdblx
NPOMbLULIIEHHBIX OTXO0O0B ABJISAIOTCS:

—  3aXOpOHEHUS Ha CBAJIKAX W ITOJINTOHAX;
—  mepepaboTKa Mo 3aBOACKON TEXHOJIOTHH;
—  CKUTAaHHE OTXOJIOB XMMHUYECKUX MPOU3BOJICTB C TOPOJACKUM MYCOPOM;

- IMAPOJIN3 U PA3ACIIbHOC CKUT'dHHC B CIICHHUAJIBHBIX IICYaAX,

HCIIOJIb30BAHHUEC OTXOA0B XUMHUYCCKUX MPOU3BOJACTB KaK 'OTOBOI'0O MaT€puajia JJIsd APYyrux
TCXHOJIOTUYCCKUX IIPOLCCCOB.

BOl'lpOC])I H 3aJaHUA

ba3oBblii ypoBEHb
1. Kakue mokazaTenu TMOJIOKEHBI B OCHOBY HOPMAaTHBOB KaudecTBa

OKpYXaroIen cpeibl?

Kak xnaccuduiupyroTcs HOpMBI MU HOPMATHBBI KauecTBa OKpY Karolen

cpensbi?

Urto Takoe gomycTuMasi Harpy3ka Ha OKpY>KaroIlyro cpeay?

Urto Takoe BpEMEHHO JI0MyCTUMbIE KOHIIEHTPAIIUN?

Uto Takoe ITJK?

OxapakTepu3yite 0COOEHHOCTH HOPMHUPOBAHUS 3arpsI3HSIONINX BEIIECTB B

BO3JIyXE.

7. Oxapaktepu3yiTe 0COOEHHOCTH HOPMHUPOBAHUS 3arpsi3HSIONINX BEUIECTB B
BOJHBIX OOBEKTAX.

8. OxapakTepu3yiite 0COOCHHOCTH HOPMHPOBAHUS 3arpsI3HSIONINX BEIIECTB B
MOYBeE.

9. Kakue CymecTBYyIOT CIOCOOBI OYHCTKH Ta30BBIX BBIOPOCOB B aTMocdepy?
[IpuBenute ux knaccudukanuio. OxapakTepusyinTe KaxJIbli crocoo.

10. Kakume cCymecTByrOT CIOCOOBI OYHCTKH BBIOPOCOB B THapochepy?
[IpuBenute ux knaccupukanuio. OxapakTepusynTe KakIbIi crocoo.

11. Kakume cymecTByrOT cHocoObl OUYHMCTKH BBIOPOCOB B JuTOochepy?
[TpuBeaute ux kinaccudukainuo. OxapakTepu3ynTe Kaxablid croco0.

12, OcHOBHBIE METOABI 3alIMTHl TMPOU3BOJCTBEHHOIO TEpcoHajla U
HAaCeJICHUs OT BO3MOKHBIX IOCJIEICTBUM aBapUil

13. OcHOBBI TIPOBEACHUS MEPOIMPHUATUN TIO COOJIOICHHUE SKOJOTUYECKOUN
0€30MacHOCTH MTPOBOJIUMBIX padoT

N

ook ow

IToBbILIEHHBIN YPOBEHB
1. Temy «Knaccudukamusi CTOUYHBIX BOJ W MPHUHIMI HX OYMCTKH» IMPEACTaBUTH B BUIE
MPE3CHTALINH.
2. Temy «llepepaboTka TBepIbIX OTXOJOB; 3aXOPOHEHHME» TMPEACTaBUTH B BHJE
MPE3CHTALINH.
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Cnucok JinTepaTypbl, peKOMEHyeMblii K HCII0JIb30BAHNIO 110 TaHHOH TeMe
OcHoBHas InTEpaTypa:

1. Kopo6kun, B. U. Dxonorus : [yueonuk] mis By3os / B. U. KopoOkun, JI. B. [lepenenbckuii. -
13-e uzn. - PoctoB H/]] : ®enukc, 2004. - 602 c. - (Bvicmiee oopazoBanue). - bubmuorp.: c. 602.
2. Opuos J1.C. Dxonorust u oxpana 6uochepbl Py XUMHUUECKOM 3arpsi3HEHUH: Y 4eOHOe

nocobue 1t By30B/ JI.K.CanoBuukosa,l.H.Jlo3anoBckas. - 2-e, nepepal. u gon. - M.:Beicu.
mkoja,2002. - 334 c.: un. - 320-322
JlonotHuTEIbHAS JIUTEpaTypa:

1 CrenanoBckux, A. C. Obmas 3xomnorus : yueOnuk s By3oB / A. C. CrenaHoBckux. — M. :
IOHUTU-IAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatunkoBa, 1. I'. ®U3uK0-XUMUYECKHE OCHOBBI HH)KEHEPHOH IKOJIOTHH :ydeOHOe ocooue /
W. I'. Bpatuukosa. — M. : Poccuiickuii yHuBepcuret apyx0bl Hapoos, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIIA K 0Opa30BaTeIbHBIM peCypcaM
2 http://biblioclub.ru/ — DBC «YHuBepcuTeTckas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3neKTPOHHBIIM KaTaJIOT aCCOIUAIIMU JICKTPOHHBIX OMOJINOTEK
yueOHbIX 3aBefieHnit 1 opranuzanuit CKOO

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

6 http://ecograde.bio.msu.ru — Madopmarmonnas cucrema «DyHaaMeHTaIbHbIC TIPOOIIEMBI
OIICHKU COCTOSTHHSI 9KOCHCTEM U SKOJIOTHUECKOTO HOPMHUPOBAHHUS

IIpakTuyeckoe 3ansaTue 8. KOHTpoIb KauecTBa OKpYy:KaouIeii cpeabl.
Ipupoao3amuTHbIe MEePONPUATHS. IKOJIOTHICCKHUH MOHUTOPHHI. JKOJOTHYECKUE H
NPaBOBbIE ACNEKThl PALMOHAJBHOI0 NIPHPOAONOJIb30BaHUA. MexKIyHapoaHOe
COTPYAHMYECTBO B 00/1aCTH 3a1UUTHI OKPY:KAIOLIEl cpeabl

Heabr 3ansitmsi: O3HAKOMHTBCS CO CTPYKTYPOH OKOJOTMYECKOTO MOHHUTOPWHTA H
paccMOTpeTh 3ajJaud, pellaeMble Ha KaXKJIOM OTACIBHOM YpOBHE. PaccMOTpeTh HOHSTHE
IPHPOIOIIONB30BAaHNE U OPTaHU3AIMH 3aHUMAIOIINECs 3alIUTON OKPYKAIOIIEH Cpe bl

AKTyalbHOCTh MOHHMTOPHHIA OKPY’KAIOLIEH Cpelbl 3aK/II0YaeTcsi B TOM, YTO YyAaercs
CBOEBPEMEHHO BBISIBUTH OCHOBHBIE MPOOJIEMBI, CBSI3aHHbIE C HapyIIEHHEM 3KOJOIMYECKOIro
Oananca. /[t yero He0OXOAMMO IPOBOAUTD PA3IMUHBIE UCCIIEIOBAHMS, CBSI3aHHBIE C DKOJIOTHEH.

Bce npupomooXpaHHBIE MEpONPHUATHS HWMEIOT Ha3HAYEHHE HE TOJIBKO KOHTPOJIUPOBATH
COCTOSTHUE OKPY’KaIOILIEH Cpe/ibl, HO U BBISABIATH CIEIbl 3arpsI3HEHUS, B ATOM M 3aKJIH0YaeTCs
aKTyaJIbHOCTh MOHUTOPUHTIA OKpY>Karolei cpelbl. OTHOBPEMEHHO C 3TUM IPOU3BOJUTCS MTOUCK
nyTed i1 YCTpaHEHMsI MOCHEACTBUS 3arpsA3HEeHud. [l 3TOro mnpoBOIATCS pas3indHbIE
UCCIIEIOBaHMsI, B TOM YHUCJIE U C UCTIOJIb30BaHUEM Ja00paTOPHOTO 000PYAOBAHMUSL.

AKTYyaJIbHOCTh TE€MBbI OINPEENsIeTCd MPOTUBOPEUYNEM MEKIY YBEIMUYEHHEM MaclTaboB
UCIIOJIb30BaHUS MTPUPOJHBIX PECYPCOB, POCTOM OOIECTBEHHBIX MOTPEOHOCTEN B oOecreyeHUn
PalMOHAIBLHOTO MPUPOJONOIB30BAHMS U CTETIEHBIO MPABOBOTO PETYJIMPOBAHUS OTHOLIEHUH MO
UCIIOJIb30BAaHUIO M OXpaHe MPUPOIHBIX OOBEKTOB, a TAK)KE MPAKTUKOM MpaBOIPUMEHEHHS B 3TOU
cpepe. B oTnmume or MHOrMX Jpyrux BOIPOCOB IPABOBOIO PETYJIMPOBAHUS OTHOLICHUU IO
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MMpUpOI0II0JIL30BAHHIO, HpO6J’ICM3. pallMOHAJIBHOI0 MPUPOAOIIOJIB30BaAHUA paCcCMaTPUBACTCA
MMPAKTUYCCKU BO BCCX HOPMATUBHBIX IIPABOBBLIX AKTaX B 00J1aCTH SKOJIOTHYECKOTO IpaBa. bonee
TOTO0, B IIOCJIICAHHUEC TIOAblI B Poccun MNPCAIPUHATEI H€06XOI[I/IMI)I€ MCPbI IO BOCIIOJIHCHUTIO
3aKOHOJaTCJIbHBIX HpO6€JIOB B ccbepe NpUupoaOIOJIb30BaHUA, TPUHAT PpPsAd HOPMATUBHBIX
IMPaBOBBIX AaKTOB, HaHpaBHeHHBIﬁ Ha oOecrmeueHue paluoOHAJIBHOI0 MPUPOAOIIOJIIL30BAHUA U
OXpaHbI Opr)KaIOHICf/'I CpCAbl, MOATOTOBJICH PALA 3aKOHOIIPOCKTOB.

Teopernveckas yacTb

OKonocuueckuti MOHUmMOpUHZe — ITO KOMIUIEKCHas, LEJCeHANpaBiIeHHas CHUCTeMa
HaOJr0/IeHUH, OLIEHKW M MPOTHO3a W3MEHEHHWH COCTOSIHUS OKpYXKarolled cpelibl, BI3BAHHBIMU
AHTPONOTr€HHBIMU IPUYUHAMHU, [TO3BOJISIFOILYIO IPOrHO3UPOBATh PA3BUTHE ITUX U3MEHEHUH.

B 3aBucumoctH OT MacmTaboB NPOM3BOJUMBIX HAOMIONEHUHM pa3IUyaloOT CleIyoLue
BU/JIbI HKOJIOTMYECKOT0 MOHUTOPUHTA: T100aJIbHBIN; perioHalbHbIN; JIOKaIbHBIN.

B 3aBUCHMMOCTH OT MPUMEHSEMBIX CPEICTB HAOJIIOCHUS: HAa3eMHbII MEenii MOHUTOPUHT;
AaBUAIMOHHBIN JIETKOMOTOPHBII; aBUAIIMOHHBINA; KOCMUYECKHUH.

Llesnb r7106aJIbHOTO MOHUTOPHHIA — YCTAHOBJIEHUE KOHTPOJIBHOTO YPOBHSI 3arps3HSIOIIUNX
BEUIECTB, CO3JaHHE CUCTEMbl PAHHErO MPEAYyNpPEeXKACHUS HSKOJIOIMUECKOH KaTacTpodbl,
yCTaHOBJIEHHE (DOHOBBIX YPOBHEH ISl OCHOBHBIX 3KOCHUCTEM, M3y4YCHHE OMOT€OXMMHUYECKUX
IIUKJIOB.

3ajayaMi PETMOHAIBHOTO JKOJOTMYECKOTO MOHMTOPHHIA SIBISAIOTCA: KOHTPOJb HaJ
(OHOBBIMHM 3arpsiI3HEHUSIMHU; HaOJIO/IEHUE, OLIEHKA, IPOrHO3 TPAHCITPAHWYHBIX MEPEHOCOB
BpPEIHBIX BEIIECTB; (opMupoBaHHE pacHpefeseHHON 0a3bl JaHHBIX 00 3KOJOTMYECKOU
00CTaHOBKE B pETrHOHE.

buounoukayus — 3TO OlLEHKAa KayecTBa OKpYXKarolled cpelapl Mo OOUTAaroIUM B HeEH
opranusmam. J{ns ydera M3MEHEHUN Cpe/bl COCTaBISIOT ClIEUaIbHbIE CIIUCKHA WHIUKATOPHBIX
OpraHU3MOB.

buomecmuposanue — wmeToj omnpeneneHus CTENeHH TOKCUYHOCTU BO3JCHCTBHUS TeX
(bU3NUECKUX, XUMUYECKUX U OMOJIOTHYECKUX (PaKTOPOB CPe/Ibl, KOTOPbIE MOTEHIUAIBHO OMACHbI
JUISL )KUBBIX OPTraHU3MOB B 9KOCHCTEMaX.

Ilpupoono-mexnozennaa  cucmema — 3TO  COBOKYNHOCTb  B3aMMOJIEHCTBYIOLIMX
TEXHUYECKUX COOPYKEHUU U TPUPOTHOM CpEeIbI.

C uenpto obecriedeHus OXpaHbl OKpyxkKaromed cpeasl B PD paspaborana u npuHsTa
cucTeMa 3aKOHOB, PETYIUPYIOMIUX JIEATETBHOCTh B c(hepe MPUPOIOOIH30BaAHHUS.

B Hactosimiee BpemMs B OCHOBE HPHPOJAOOXPAHHOIO 3aKOHOAATENIbCTBA  JIEKHUT
Koncturynus P®. B Heil npomucaHo, 4TO KaXIblii WMEET NpaBO Ha OJAromnpusTHYIO
OKPYXAIOIIyI0 Cpely, TOCTOBEPHYI0 MH(GOPMAIIMIO O € COCTOSHUHM U Ha BO3MEIlIeHue yiiepoa,
IPUYUHEHHOTO €r0 3/I0POBBIO WIM UMYIIECTBY 3KOJOTUYECKUM IPABOHAPYIIEHUEM.

OCHOBHBIM TIPUPOJOOXPaHHBIM 3akOHOM P® sBnsgercs dPenepanpHbiii 3akoH oT 10.01.
2002 r. Ne7-®3 «O0 oxpaHe OKpYIKaIOLIEH cpeably.

[Tpu OOH pemennem koHpepeHIMN ObUIa CO37]aHa OpPTraHU3allks, KOOPIUHUPYIOIIas BCEe
BUJIBI TPUPOJOOXPAHHOM jesTenbHOCTH Beex rocyaapctB — 31o FOHECKO (Opranuzanus
O0benuHéHHBIX Haruii mo oOpa3oBanus, Hayku, KyasTypbl). Kpome FOHECKO, rmo6ansHpiMu
BOIPOCAMHM  OXpaHbl ~ OKpY’KaloLIEH cpelbl 3aHMMAIOTCA  CJENYIOUIME  OpraHu3aluu:
MexyHapoAHBIM COI03 OXpaHbl NMPUPOAbI U NpUPoIHBIX pecypcoB (MCOII), yupexaéHHblii B
1948 r. B nero Bxoautr Oonee 100 ctpan, B T.4u. u Poccus; Bcemupnas opranuszanus
31paBooxpanenust — BO3; MexayHapoiHoe areHTCTBO 1o aToMHOM sHeprun (MAT'ATD)

Bonpocsl u 3a1aHusn
ba3oBblii ypoBEHb
1. Cucrema 5KOJOTHUYECKOTO MOHUTOPUHTA. JIOKaIBHBIN, PETHOHATBHBIN, HAITMOHAIBHBIA 1
r7100aTbHBIA YPOBHH HKOJIOTHYECKOTO MOHUTOPUHTA, UX LIEJIH U 3a/1a4H.
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2. MeTronbl U cpencTBa SKOJIOTUIECKOTO MOHHTOPWHTA: aHAJHUTUYECKHE METOJbI, METOMIbI

OMOMHIMKALIMHY 1 OMOTECTUPOBAHMUS.

3. DKoyorn4eckoe MporHO3UPOBaHUE.

4. TlpupomooxpaHHoe 3aKOHOJATEIbCTBO Kak OCHOBa palroHaIBLHOTO
PUPOIOTIOIH30BAHHUS.
[IpuponopecypcHoe 3aKOHOAATENbCTBO.
[TpuponooxpanHOe 3aKOHOJATEIBCTBO.
DKosornyeckas SKCIepTu3a.
DKOJOTUYECKHIA ACTIOPT MPEATPHUSITHS.
MexyHapoaHOe COTPYJHUYECTBO B 00JIaCTH 3aIIUThI OMOC]EPHI.

e

CHHCOK JIUTEPATYPhl, PpEKOMEHYeMblii K HCI0JIb30BAHHUIO 10 JTAHHOI TeMe
OcHoBHasi JiuTepaTypa:

1. KopoOkun, B. W. Dxonorus : [yuebnuk] mist By3oB / B. WM. Kopobkun, JI. B. [lepenensckuid. -
13-e u3n. - PoctoB H/]] : ®enuke, 2004. - 602 c. - (Bricmee oOpazoBanue). - budmmorp.: ¢. 602.
2. Opios /1.C. Dxomnorust 1 oxpana Ouochepsl Py XUMHYECKOM 3arpsi3HEHUN: Y 4eOHOoe

noco6wue st By3oB/ JI.K.CanoBaukoa,.H.JIo3aHoBcKast. - 2-¢, nmepepald. u jor. - M.:Beicrr.
mkoya,2002. - 334 c.: un. - 320-322
JlonoJiHNTeIbHAS JINTEPATypa:

1 CrenanoBckux, A. C. O6mias 3xomnorus : yueOnuk s By3oB / A. C. CrenaHoBckux. — M. :
IOHUTU-IAHA, 2012. — 687 c. — ISBN 5-238-00854-6.

2 bpatuukoBa, U. I'. ®u3nKo-XUMHYECKHUE OCHOBBI HHKXEHEPHOM IKOJIOTHH yueOHOe mocodue /

W. T'. BpatunkoBa. — M. : Poccuiickuii yauBepcuteT npyk0bl HapoaoB, 2011. — 124 ¢. —
ISBN 978-5-209-03579-4.

HNHTepHeT-pecypceb:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIIA K 00pa30BaTEIbHBIM pecypcaM
2 http://biblioclub.ru/ — 5BC «YHuBepcuteTckas OMOIMOTEKA OHIIAWHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTaIOT aCCOIUAIINU JIEKTPOHHBIX OMOINOTEK
y4eOHBIX 3aBefieHui U opranuzanuii CKOO

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

6 http://ecograde.bio.msu.ru — Madopmarmonnas cucrema «DyHaaMeHTaIbHbIC TIPOOIIEMBI
OIICHKU COCTOSTHHS 9KOCHCTEM U DKOJIOTHUECKOTO HOPMHUPOBAHHUS»
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