MUWHUCTEPCTBO OBPA30OBAHUSA U HAYKH POCCUMCKOM ®EJEPAIINN
denepanbHOE rocyIapCcTBEHHOE 010 KETHOE 00pa30BaTEeIbHOE YUPEKICHHE BBICIIIETO
poQeCCHOHAIBHOTO 00pa30BaHUs
«TOMCKMI TOCYJIAPCTBEHHBI YHUBEPCUTET CMCTEM VIIPABJIEHWA U
PAJIMODJIEKTPOHUKU» (TYCVYP)

Kadenpa paanod1eKTpOHHBIX TEXHOJOTHH M IKOJOrH4€CKOr0 MOHMTOPHHTIA

(PTDM)

T.B. /lenucoBa

IKOJIOI'Us

Y4eOHO-MeTOAMYECKOE TOCOOHE K MPAKTHYECKHUM M JIA00PATOPHBIM 3aHATHAM U
CaMOCTOSITE/IbHOI padoTe 1Sl CTY/IEHTOB 10 HANPABJIEHUIO MOATOTOBKHU
221000.62 " MexaTpoHUKA U POOOTOTEXHHKA"

2013



Okomnorus: YueOHO-METOIMUECKOE TOCOONe K MPAKTUIECKUM U JTaOOPATOPHBIM 3aHITUSIM U
CaMOCTOSITENIbHOW ~ paboTe s  CTYIAGHTOB IO HampaBieHuto mnoxarotosku 221000.62
"Mexatponuka u podototexuuka'/ Cocr. Jleaucosa T.B. — Tomck, 2013. — 44.

ConepXuT mepedeHb TEeM M 3aJaHui, HEOOXOAMMBIX JUIS HW3y4YCHHUS TIpeaIMeTa B
COOTBETCTBUH C IPOTpaMMOii Kypca «Oxosorusi». CoIep HUT onucaHus 1abopaTOPHBIX padoT Mo
OCHOBHBIM pazfielaM Kypca <«OKOJOTHs», IpaBuia padOTel M TpeOOBaHMSA MO TEXHUKE
0€3011aCHOCTH IIPU MPOBEICHUU JTa00OPaTOPHBIX padoT, TpeOoBaHMu K 0popMiIeHHIO 0TYEeTOB. B
OIMCAaHUM paboT conepKaTCcsi HeOOXOANMBIE TEOPETUIECKUE aCTICKTHl M METOIMKA BBHITIOTHEHHUS,
KOHTPOJIbHBIE BOMpPOCHl. Ko BceMy IUKITY J1aOOpaTOpHBIX paboT mpuiiaraeTcs OOLIM CIUCOK
PEKOMEHTyeMOH JIUTEPaTyPHI.

[IpuBeneHsl TMIAaHBl NPAKTUYECKUX 3AHATUH, K KaXKIOMY IPAKTHUYECKOMY 3aHATHIO
HpUIJIaraeTcs CIIMCOK PEKOMEHIYeMOH JTUTepaTyphI.

JlanHOE TMOCOOHME COAEPKUT TaKKe HEOOXOIMMbIE MaTepuaibl I CaMOCTOSATEIbHOM
paboThI, MaTepHAaIBI JUII IPOMEKYTOUHOTO KOHTPOJIS ¥ IOATOTOBKH K 3a4eTy.
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1. EJIM 1 3AJJAYU JUCIMIIJIMHBI 1 EE MECTO B YYEBHOM
ITPOLHECCE

1. Hean W 3axa4d JAUCHUIUIMHBI. TOJYYCHHE CTYJACHTAMH TEOPETHUYECKUX 3HAHUI B
oOiactu o01Iei

DKOJIOTUH, KOHTPOJIA, OpraHU3alud U YIPaBICHUS INPUPOJOOXPAHHOM NEATEIBHOCTHIO, a
Takke (OPMUPOBAHHE HKOJOTHMUECKOTO  MHPOBO33PEHHS, OSKOJIOTHYECKOrO  CO3HaHWS,
BOCIIUTAHHE CIOCOOHOCTH OIIEHKH CBOEH MpodecCHOHANIbHON OpPHEHTAIlMU C IIeNbI0 OXPaHbI
OKPYKalOIe Cpebl.

3agauyM JUCHMIVIMHBI. M3yYeHHE OCHOBHBIX Pa3/ie]iOB COBPEMEHHOM JKOJIOTUH, & UMEHHO!
rio0anbHble MPOOIEMBbI COCTOSHHUSL OMOC(Ephl; SKOJIOTMYECKHE NPUHIHUIBI HCIIOIb30BaHUS
HPUPOTHBIX PECYPCOB; SKOHOMHYECKHE OCHOBBI IIPHPOIONIOIB30BAHHS; HIIEMEHTHI SKO3aIUTHBIX
CHCTEM M TEXHOJIOTHH; OCHOBBI 3KOJIOTHYECKOT0 TpaBa U MpopecCHOHAbHAS OTBETCTBEHHOCTb.

2. Mecto nucuumianHbl B crpykrype OOIIL: [lucumninnaa <«OKOIOTUS» BXOIUT B OJIOK
BapUaTHBHON YaCTH MAaTEMAaTHYECKOTO M E€CTECTBEHHOHAYYHOTO IMKJA. YCIIEHIHOE OBJIACHUE
JAHHOW AWCIMIUIMHOW TpenrnojaraeT NpeiBapuTeNbHbIC 3HAHUS, MOJIYYEeHHBIC NMPH HW3Y4CHUU
TUCIUITINHEEL «Du3uKa». 3HaHWA, TOTyYeHHbIC IPY M3YYEHUH JaHHON AMCIUIIMHBI, CTYACHTHI
CMOTYT HCIIOJIb30BATh NMPH U3YYECHUH JUCIUILTHH «be30macHOCTh KU3HEACATETLHOCTH.

3. TpeboBaHus K pe3yJibTATaAM OCBOEHMSI JUCIUNIMHBI:

[Tporiecc n3ydeHus AUCIMILIAHBI HAIIPABJICH HAa ()OPMUPOBAHUE CIICIYIOIIMX KOMIETCHIIHMA
(cormacuno ®I'OC):

Oo6mekyapTypHbie Kommereniuu (OK):

1. cnocoOHOCTBIO BIIaJIETh OCHOBHBIMH METOAAMH 3aIUTHI MTPOU3BOJCTBEHHOTO MIEPCOHANA
U HaceJIEHUsS OT BO3MOXKHBIX TOCIIEACTBHI aBapuii, KaracTpod, cTuxuitHeix oencteuii (OK-8);

2. CHoCOOHOCTHIO HCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX NUCLUIUINH B
po(heCCHOHATILHOM  JACIATCILHOCTH, MPUMEHSICT METOJIbl MaTeMAaTHYeCKOTO aHaiu3a |
MO/JICITUPOBAHUS, TEOPETUYCCKOTO M SKCIIEpUMeHTaIbHOTO rcciaenoBanus (OK-9).

B pesynbpTaTe n3ydeHus: AUCIUTUIMHBI CTYICHT JIOJDKCH:

3namo. 3aKOHbL _CYyUecmeosanus. _ouocgepul, npuduUHblL _IKOA02UYECKO20 KPUSUCA, NYmu
VYMEHbUICHUSL AHMPONO2EHH020 6030€UCMEUs. 8_COOMBEMCMEUL_C_3AKOHAMU _NPUPOOOOXPAHHOU
0essmenbHOCHIU.

Ymems. npumensmo snanue saxomodamenvcmea 6 obaacmu 3KOA02uu_OJisi_YAPAGACHUS
Kauecmeom _OKpYdcaoujell  cpeobl, PAaccyumvléams HeoOX00uMble XAPaAKMepucmuKky _no
302PAZHEHUI0 00BLEKMO8 OKPYAHCAIOWEl CPeObl U OYUCMHBIX YCMPOUCMS.

Bnaoemsw: ocnosamu memo0os KOHmMpPOIs PA3IUYHBLIX 8UO08 3A2PAZHEHULL.

[Tpu M3y4YeHUM TUCIUIUTMHBI 00paNIacTCsl BHUMAHHUE CTYJICHTOB Ha BOBMOXHOCTh YYUTHIBATh
B MpodeccHoHAbLHON AEITeTbHOCTH SKOJIOTHYECKUE aCMEKThl OPTaHU3alMd W BO3MOXHOCTH
PEIICHHS YKOJOTHYSCKHUX MPOOJIeM OpraHu3aluy Hapsay ¢ CO3JIaHUEM M COBEPIICHCTBOBAHUEM
CUCTEMBI MEHEDKMEHTA Ka4eCTBA MPEAPUATHI.




MHOPAAOK O®POPMJIEHUSA JIABOPATOPHBIX PABOT

B npouecce BbimonHeHus1 1a00paTOpHOM pabOTHl CTYJIEHT IOJKEH HAOI0JaTh 3a XOJ0M
JKCIIEPUMEHTa, OTMEuass BCE €ro OCOOCHHOCTH. W3MEHEHHE I[BETa, TEIUIOBble 3(QeKTHI,
BBIJICTICHHE ra3a W T.J1. Pe3ynbrarhl HAOMIOACHUN 3alMCHIBAIOT B JAOOPATOPHBIA JKypHAI,
PUIEP>KUBASCH ONPEAeIEHHOM MOCIe0BaTEIbHOCTH!

— Ha3BaHue J1a00paTOpHO PabOTHI, 1aTa BHIITOJTHEHNUS,

—11e7Tb PadoTHI,

— KpaTtKasi TeOpHs BOIPOCa,

— pe3yNbTaThl IKCIIEPUMEHTA,;

— BBIBOJIBI TI0 PE3YJIbTaTaM pPabOTHI.

Otuet oopmisiercs B coorBeTcTBUH ¢ TpeboBanusimu ['OCT OC TYCVYP 6.1-97 ITpumep
0 OpPMIICHUS TUTYIBHOTO JTUCTA MIPUBOIUTCS B TIPUTIOKEHUH A.

Hns  odopmienuss Ordera TakkKe HEOOXOAWMO O3HAKOMUTBCS CO  CIEAYIOIIHUMU
CTaH/IapTaMH:

I'OCT 7.12-93.Cuctema cranaapToB 1o HHGOpMAIMU, OMOIUOTEYHOMY U U3aTEIIbCKOMY
neny. CokpallieHre CJI0B Ha pycCKoM si3bike. OOmue TpeboBaHus U paBuia.

I'OCT 7.32-91.Cuctema cranaapToB 1o HHGOpMAIUU, OMOIUOTEYHOMY U U3ATEIIBCKOMY
neny. OT4eT 0 HayqHO-UCCIIeI0BATeNbCKO padore. CTpyKTypa U mpaBuiia opopMIIeHUS.

I'OCT 2.105-95006m1ue TpedoBaHUs K TEKCTOBBIM JIOKYMEHTAM.

OIIUCAHMUE JIABOPATOPHBIX PABOT

JlaGopaTopHas padora Nel
KauecTBeHHOe onpeae/ieHne cOiepPKaHUS HKejle3a B Boje

Ilenwv pabomeot:

1. 3akpenuTh TEOpETHUUECKHE 3HAHUS MO (U3NYECKUM CBOMCTBAM BOJBI M COJIEPIKAHUIO
KaTHOHOB U aHMOHOB B IPUPOHOM BOJIE;

2. DKCIIEPUMEHTAJILHO OMPEeNIUTh NPUCYTCTBHE KAaTHOHOB KeJie3a B BOJIE;

3. 03HaKOMUTHCA ¢ paboToit poroanekTpokoiopumerpa GIK KOK-3-01;

4. NIpUBUTH HABBIKK MMOCTPOCHHUS TPAAyHPOBOYHOrO Trpaduka (3aBUCUMOCTH ONTHYECKOM
IUIOTHOCTH PAacTBOPA COJIU JKeJie3a OT KOHIIGHTPAIUU KaTHOHOB);

5. onpeaenuTh KOJIMYECTBEHHOE COIep>KaHNuEe KaTHOHOB JKelie3a B UCClIeyeMol pooe.

Obwue nonosicenus

CymectBoBanue Ouochepsl W UeIOBEKa OBUIO OCHOBAaHO Ha HCIIOJIB30BAHUU BOJIBI.
YenoBeyecTBO MOCTOSHHO CTPEMHJIOCH K YBEJIMYECHHUIO BOJOMOTPEOJICHHs, OKa3blBas Ha
ruapocdepy OrpoMHOE BIHSTHHE.

B mponecce BomomnoTpebaeHHsT MPOUCXOAUT HE TOJIBKO MCTOLICHHE MOBEPXHOCTHBIX H
MOJI3EMHBIX BOJI, HO U UX 3acps3HeHuUe.

Ilon 3aepasneHuem 6000emo6 TOHUMAIOT CHWKEHHE UX OHOJOTHYECKUX (YHKIUH H
9KOJIOTMYECKOr0 3HaYeHHsI B pe3yJIbTaTe MOCTYIJICHUS! B HUX BPEIHBIX BELIECTB.

[Tpu dpopMHUpOBaHUM XUMHUYECKOTO COCTaBA MPUPOAHBIX BOJ MPHUHATO KJIACCU(PULIIUPOBATH
(dakTOopbl BO3AEUCTBUS Ha IPSIMbIE U KOCBEHHBIE, TJIaBHbIE M BTOPOCTEIIEHHBIE.

IIpsimbivu Ha3bIBAIOT (DAKTOPBI, KOTOPHIE OKa3bIBAIOT HEMOCPEACTBEHHOE BIIMSHUE HA
XUMHUYECKHM COCTaB BOJBI M CBSI3aHBI C XUMHUYECKUM COCTAaBOM KOHTAKTHUPYIOUIMX C JaHHOM
NPUPOTHON BOAOI BEIECTB (MUHEPAJIOB, TOPHBIX MTOPOJ, TIOYB U JIp.)

Kocsennvle dakTopbl 0Ka3bIBalOT BIUSHUE HA COCTaB MPUPOIHBIX BOJ Uepe3 MOCPEACTBO
OpAMBIX (PaKTOPOB; K HUM OTHOCSITCS TEMIIEpaTypa, JaBICHUE U T.II.

Inasnvle HakTOPhl OMPENENAIOT COEPKAHUE TJIABHBIX aHUOHOB M KaTHOHOB (T.e. KJIacc U
TUN BOBI 10 Kinaccudukarmu O.A. AjleknHa).



Bropocrenennbie (pakTOpbl BBI3BIBAIOT IOSBICHHE HEKOTOPBIX OCOOCHHOCTEW TaHHOM
BOJIbI (I[BETA, 3aMaxa ¥ Jp.), HO HE BIUAIOT HA €€ KJIACC U THII.

[To xapakTepy BO3ICHCTBHUS HAa (OPMHPOBAHUE COCTaBa MPUPOIHBIX BOJ BCe (HAKTOPHI
JeNAT Ha S rpym:

1) pusuko-reorpaduueckue (penbed, Kmumar);

2) reonoruueckue (B TOPHBIX MOPOI, THAPOTCOTOTHUCCKHIE YCAOBHS U T.11.);

3) Ouosorunueckue (IesITEILHOCTD KUBBIX OPTraHU3MOB);

4) anTpornoreHHbie (COCTaB CTOYHBIX BOJ, COCTAB TBEPBIX OTXO/IOB U T.II.);

5) ¢usuko-xuMuyeckue (XUMHUECKHUE CBOWCTBA COCIMHEHH, KHUCIIOTHO-OCHOBHBIC H
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIC YCIIOBHUS | JIP. ).

Iasnule 3aepsiznumenu 600

3aepsaznumens — moO0N PU3NUECKUI areHT, XUMHUYECKOE BEIIECTBO WJIM OHMOJIOTHYECKUH
Buj (TJIaBHBIM 00pa3oM MHUKPOOPTaHWU3MbI), TOCTYHAIOMIUNA B OKPYKAIOUIYIO CPEoy WIH
BO3HHUKAIOIINKA B HEH B KOJIMYCCTBE, BBIXOMAIIEM 3a PaMKH OOBIYHOTO, W BBI3BIBAIOIIHIA
3arpsi3HCHUE CPEJIbI.

Ycranosneno, urto Oosee 400 BemecTB MOTyT BBI3BaTh 3arps3HeHuE Boa. B ciydae
NPEBBINICHHUS JOMYCTUMON HOPMBI XOTS OBl MO OJHOMY M3 TpeX IOKa3areield BPEIHOCTH:
CaHMTaPHO-TOKCHKOJOTHYECKOMY, OOIle-CAaHUTAPHOMY HWJIM  OPraHOJEeNTHYeCKOMY, BOja
CUUTACTCS 3arPsI3HEHHOMN.

Pasnuuaror crneayromue 3arps3auTenu (tada. 1.1):

* XMMHYECKHE,

* OHMOJIOTHYECKHUE;

* (puznueckue.

Ta6muma 1.1 naBHbIC 3arpsA3HUATETN BOJ

XuMuueckue 3arps3Huren | buonornueckue 3arpsasHurenn  Pu3nyecKue 3arpsa3HATENN
Kucnotsr Bupycsl PannoaktuBHBIE
[lenoun bakrepun BJIEMEHTBI
Comu Jpyrue 601e3HETBOPHBIE B3BenieHHbIe TBEpAbIE
Hedts 1 HEDTETTPOIYKTHI opra- YaCTHIBI
[MecTummmbt HU3MBI Temo (uBer, 3amax u T.II.)
JInoxcuHbI Bonopocnu Opranosnentuyeckue
Tsoxenbie MeTaIbl JIMTHUHBI Inam
DeHOoJIbI Jpox:KeBbIE U TIJIECHEBBIE ITecok
AMMOHUIHBIN U IpuOKH Nn
HUTPUTHBIA a30T ['muna
CIIAB

Xumuueckoe 3acpasHenue — HauOoliee pPAcCIpPOCTPaHEHHOE, CTOMKOE M JlajleK

pacnpoctpanstomnieecs. OHO MoxeT ObITh opeanuueckum (PpeHONbI, HAPTCHOBBIC KHUCIIOTHI,
HNECTUIMIBI U Jp.), Heopeanuweckum (COMH, KHUCIOTBI, MIEIOYH), MOKCU4HbiM (COCTUHEHUS
MBIIIbSIKA, PTYTH, CBUHIIA, KQJIMUS U T.II.) U HETOKCUYHBIM.

[Tpu ocaxkneHUH HA THO BOJOEMOB WJIHM NMpH (QWIBTPAIMU B IJIACTE BPEAHBIC XMMHUYCCKHE
BEIIIECTBA COPOMPYIOTCS YaCTHUIIAMU TOPOJ], OKUCISIOTCS U BOCCTAHABIMBAIOTCS, BBINAJAIOT B
0CaZoK H T.I., OJHAKO, KaKk MpPaBUJIO, TOJHOTO CAMOOYMIIEHHs 3arpsA3HEHHBIX BOJ HE
npoucxoauT. Ouar XMMUYECKOTO 3apaXeHuUsl MOA3EMHBIX BOJ B CHJIBHO MPOHMIIAEMBIX IPYHTaX
MOXKET pacrpocTtpanutbes 10 10km u Gosee.

Mertamiel B O4eHb BBICOKOW CTENEHH BOBJICUEHBI B aHTPOIOTCHHYIO JESATEeIbHOCTh. OHH
OTJIMYAIOTCSI HACTOJNIBKO BBICOKOH TEXHOQWIBHOCTHIO, YTO TOBOPSAT O COBPEMEHHOM
«veTaym3anun» ouocdepsl. Ocobdoe 3HaUCHHE PUOOpENa MpodIeMa 3arps3HEHUS KTSKEITBIMU
merautamu» (TM). K wHum otHOCcsTcs Oojiece 40 XUMHYECKHX BJIEMEHTOB IMEPHOIHYECKOM
CUCTeMBI C aTOMHBIMU Maccamu Bbilie 50 a.e.m. MHOrga TsHKENBIMH METaUIaMU Ha3bIBAIOT
3JIEMEHTBI, UMEIOIIUE TUIOTHOCTh 7 — 8r/cm®, OiHaKO, YKa3aHHbBIC KPUTEPUH YCIOBHBI.



K rpynme «TsKenbIX METalJIOB» OTHOCST JKEJe30, CBUHEI[, XpPOM, MapraHel, KoOalbT,
HUKEb, FepMaHui, MOIUOAEH, Melb, LHUHK, TN, TETyp U JAp. YKa3zaHHBIE SJIEMEHTHI
AKTUBHO YYacTBYIOT B OHOJIOTHUECKHX TMpOIECCaX, a MHOTHE W3 HUX BXOAAT B COCTaB
dbepMeHTOB.

XKeneso oTHOCUTCS K YHCIy CHACPOQUIBHBIX 3JIEMEHTOB (THIHUYHBIX METAaJIOB),
UMCIOIINX XHMHYECKOE CpOACTBO K yriepoay (¢ obpasoBanmem kapOoHaToB), (ochopy
(bocdaroB), cepe u kpemuuto (cynbdara, CynbPuibl, CHINKATHI). [IpH OKHCIUTEIHLHOM
BBIBETPHBAHUN W TO4YBOOOpa3oBaHuu B Onochepe HakarumBarorcss muHepansl skenesa (lI1),
MPEUMYIIECTBEHHO OKCHIBl W TUIAPOKCHUIB.. B mouBax o0OHapyXeHbl MHOTHE MHHEpabl
coeaunenus xenesa (I) u xemesa (11).

[Ipuponnbie BOABI  SBIAKOTCS BaXXHEWIIMM KOMIIOHEHTOM  OKPYXKAlOLIEW  Cpensl,
BO300HOBJISIEMBIM, OTPAHUYEHHBIM U YSA3BUMBIM IPUPOIHBIM PECYPCOM.

OCHOBHBIMU TOKA3aTENsIMU COCTOSIHHSI TTOBEPXHOCTHBIX BOJ SIBJISIOTCSA: OOBEM CTOKA,
YPOBEHb BOJBI, Pacxoj BOAbI, Temmeparypa Boabl, BIIK (0moxumuueckas moTpeOHOCTH B
kucnopoze), XIIK (xumudeckass moTpeOHOCTh B KUCIOPOAE), CYXOW OCTAaTOK, COJACpIKaHUE
XJIOPUIOB, Cyiab(}aToB, a30Ta HUTPUTHOTO, a30Ta HHUTpaTHOro, HedtenmpomyktoB, CIIAB,
Jicenesa oouezo.

Jlna ompeneneHus Haduuus kKeje3a B MpoOe MOTYT ObITh HMCIOJNIb30BaHbl KaYyeCTBEHHBIE
peaKuuu: B3aUMOJICHCTBUE C POJAHUAOM Kallds WU 0O0pa30BaHUE KOMIUIEKCHBIX COCTUHEHUI.
DOTOKOJIOPUMETPUYECKUI METOJA TO3BOJSIET TPOBOAUTH KOAUYECHBEHHOEe OnpeoeieHue
COJIepIKaHUs Kele3a.

domoxonropumempuieckue Memoosbl AHAIU3A

JlaHHBIE METOJABI OMpPENEICHHs] KOHIIEHTPAIlMM BEIIECTBA OCHOBAaHBI HA CpPaBHEHUU
MOTJIOUICHUS WM IPOMYCKaHMs CBETa CTaHAAPTHBIM M HUCCIIETYEMbIM OKPAIIE€HHBIM PACTBOPOM.
[Ipu mpoxokIeHUH CBETa Yepe3 CJION OKpAIICHHOTO BEIIECTBA YacTh €ro OTpPaXkaeTcs, 4acThb
MOTJIOUIAeTCs, YaCTh MPOXOIUT Yepe3 pacTBOpP.

MHTEHCUBHOCTh TAJAIOIIET0 CBETOBOTO TMOTOKA MPHU MPOXOXKICHUH Yepe3 OKpalIeHHBIN
pacTBOp COCTaBIISIET

o=1+Iutlor, (1.1)

rae lo — MHTEeHCHBHOCTh MaJalolIero CBETOBOrO MOTOKA; | — MHTEHCUBHOCTH CBETOBOTO
MOTOKA, TIPOIIEIIIETO

4yepes pacTBOp; lor — MHTEHCHBHOCTh OTPaXEHHOI'O CBETOBOTO MOTOKA; |n — MHTEHCUBHOCTh
MOTJIONIEHHOTO MOTOKA.

i b ]
;/ / fy/”
Ior In [D'.I'

Puc. 1.1 [Ipoxo:kaeHue CBeTOBOI0 MOTOKA Yepe3 OKPALIEHHBbIH PacTBOp

CBs13pb MEXIy MHTCHCUBHOCTSIMU TaJIAOIIET0 CBETOBOT'O MOTOKA lo U CBETOBOTO IOTOKA,
NpOLIEIIET0 4Yepe3 CIoM OKpallleHHOro BemiectBa |, ycranaBnuBaetcsi 3akoHom byeepa-
Jlambepma, COTJIACHO KOTOPOMY OJIHOPOJHBIE CJIOM OJHOTO M TOTO K€ BEIIEeCTBa OJMHAKOBOM
TOJIITHBI TIOTJIOMIAOT OAHY M TY K€ JOJI0 MaJarolield Ha HUX YHEPTHH:

l=lpe, (1.2)



rze o — KO3 GUIMEHT MOTJIONICHHUS; | — TOJIIUHA MOTJIOIAOIIETO CIIOS.
CBsI3b MEX/Ty KOHIICHTPAIIMEH MOTJIOIAIOIIEr0 paCTBOPa U €0 ONTHYECKOM IMIIOTHOCTHIO (
|
Ig lo) BeIpaxkaetcs 3axkonom bepa, cormacHO KOTOpPOMY ONTHYECKas IJIOTHOCTh PacTBOpa
IIPSIMO MPOIIOPLIMOHAIBHA KOHLIEHTPALUU PACTBOPEHHOIO BEILECTBA IPU ITOCTOSIHHOW TOJIILHAHE
CJI04.

Ig||—° =kC (1.3)

rae Ki — koaddurment nponopuunonaabHoCTH; C — MOJSIpHAs KOHIICHTPALKS PacTBOPCHHOTO
BELIECTBA.

OCHOBHBIM 3aKOHOM CBETOIIOTJIOIICHHS SBJsETCS OOBeIWHEHHBIH 3akoH JlamOepra-
byrepa-bepa, ycraHaBauBaroOIWMi  3aBUCUMOCTb  MHTEHCUBHOCTH  MOHOXPOMATHYECKOIO
CBETOBOI'O MOTOKA, MPOMIENUIEr0 Yepe3 CJIOM OKpAIIeHHOIO BEIIeCTBAa, OT WHTEHCHUBHOCTHU
NaJAOIIEro OTOKA, KOHIEHTPALlUU OKPALIEHHOTO BEIECTBA U TOJILIMHBI CJIOSl pacTBOpA:

| =1,10 (1.4)

rae K — ko3¢ GuimeHT noriaoneHus, BeIM4nHa KOTOPOro 3aBUCUT OT MPUPO/IkI BemecTsa; C
— KOHIICHTpAIIHS; |— TONIIHMHA MOTJIONIAONIETO CIIOS.

Ecnu xoHneHTpamysi BhIpakeHa B T IMOJB/J, a TONIIMHA CJOS B CM, TO K Ha3bIBaeTcs
MOJSIPHBIM KOIhpuyuenmom no2nouwjenust (IKCTUHIINU) U 0003HAYACTCS €. .

[Tpu coGuroeHNH OCHOBHOTO 3aKOHA CBETOIOTJIONICHHUSI ONTHYECKas MJIOTHOCTh pacTBOpa
(D) mpsMOMpONOpIMOHATIbHA KOHIIGHTPAI[MK TOTJIONIAIONIEr0 BEIISCTBA, TOJIIMHE CJIOS |
MOJISIPHOMY KO3 (OUITMEHTY TOTIIOIICHHUS:

B Cl, (1.5)

[Ipu rpaduyueckom n300pa’keHUU 3aBUCUMOCTH ONTUYECKOM MIOTHOCTU OT KOHIEHTPAIIUU
(IpY TIOCTOSTHHOM TOJIIIMHE CJIOS) TOJIyYaeTCs MpsMasi, TIPOXOAsIIas Yepe3 Hayaao KOOpPIAHHAT
(pu OTCYTCTBUH MOTJIOMICHHUS CBETA PACTBOPUTEIIEM U CUCTEMATHYECKUX ONIHOOK).
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Puc. 1.23aBucHMOCTh ONTHYECKON MIIOTHOCTH OT KOHIIEHTPAIIUU PacTBOpa
Momnsipublii k03¢ ¢unneHt noriomenus D paBen €. npu konneHtpauuu C =1 rlimoas/n u
tommube ciaos (kroBethl) | = 1 cM, T.e. onTuyeckas MIOTHOCT, 1 M pacTBopa MpH TOJIIIUHE
KIOBETHI 1 CM.



Benuuuna monsaproco kospuyuenma nocrowjenus €. 3a6ucum om OAUHbL  BOJIHBI
npoxoosuie2o ceema, memnepamypsl pacmeopa u npupoovl pacmeopeHHOo20 6eujecmsed U He
3aeucum om moaWUHbL NO2NOWAIOUE20 CI05 U KOHYEHMPAayuu pacmeopeHHo20 6euecmsd.

Mousipabiii  KO3(QGUIIMEHT  TMOTJIONIEHUS  OTpakaeT HWHIAWBUIyaJbHBIE  CBOWMCTBA
COCIMHEHUH U SBJISAETCS OIPEIEIAIOIIEH XapaKTePUCTUKOM.

Bce oxpaiieHHBIE COEIMHEHUS XapaKTEPU3YIOTCS M30MpaTeIbHBIM IOTJIOIEHUEM CBETA.
MounsipHblii K03()QHUIMEHT TMOTJIOMIEHUST U ONTUYECKas IUIOTHOCTh PAcTBOpA Pa3iIM4YHbI s
Pa3HBIX JUIMH BOJIH cBeTa. [ MOTHON XapaKTEpUCTUKU OKPALIEHHBIX PACTBOPOB IOJb3YIOTCS
CHEKTpaMH TIOTJIONICHHS (KPUBBIMH CBETOIOIJIOIICHUS), T.€. CTPOSAT TpaduK 3aBUCUMOCTH
ONTUYECKOI MIIOTHOCTU PAacTBOPA UM MOJIAPHOTO KO3 (UIIMEeHTa NOTJIOMIEHHS TPU PAa3InYHON
JUTMHE BOJIHBI.

@omosnekmporonopumemp KOK-3-01

VYkazaHHbld TpUOOp TNPUMEHSETCS A W3MEPEHHS ONTUYECKOW IUIOTHOCTH U
CBETOIPOITYCKaHUS pacTBOPOB B oOmactu cnekrpa 315...990aM. B kauecTBe MCTOUHUKOB CBETA
B TpuOope HCHOIB3YIOT JIaMIly HAKaTWBaHUs, NAIONIYI0 CIUIOMIHOW CIEKTpP WCITYCKaHUS B
BUJIUMOM OOJIACTH, U PTYTHO-KBAPIIEBYIO JIAMITY C JIMHEWUYAThIM CIIEKTPOM HcIycKanus B YO u
BHUIMMOM 001aCTAX.
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Puc. 1.3BuemHuii Bug GOoTOKOIOpUMETPA

Tlopsioox evinonnenuss pabomol

BxitiounB muTaromee yCcTpoucTBO B ceTh nepeMeHHoro Hampspkenus 220 B mporpesatot
npuoop B TedeHue 20...30 mun. Ilpm pabore ¢ PTYTHO-KBApPIEBOM JIAMIIOW YCHIIUTEIH
IPOTPEBAIOT MIPU BHIKIIOUCHHOH JIaMIIe, BKIIIOYas €€ 3a S MUHYT J0 Hayalla H3MEpeHH.

ITonroroBka poTromeTpa K paboTe OCYIIECTBIIAETCS B aBTOMAaTHYECKOM PEKUME!

- Ha BepXHEM MHIHMKATOpe OTOOpakaeTcsi CUMBOJ 3aBoja-usrorosutens "OAO "30M3",
Ha HKkHeM - "TIPOI'PEB ITPUBOPA" u moka3zanus taiimepa,

- IO WCTEYEHWH 2,5 MUH Ha BEpXHEM HHIUKATOpe OToOpakaercs HaImuch - MHQp
dbotomerpa "KDK-3-01";

- 10 UCTEYEHHWU O MHH AaBTOMAaTHYECKH YYMTHIBACTCS 'HYJIEBOW OTCUET , BKJIFOYAETCS
UCTOYHUK M3ITy4eHHs; HAa BEPXHEM HMHAMKATOpe OTOOpaXkaeTcs 3HA4eHUE JAJIUHBI BOJHBI B HM ,
Ha HiwkHeM - Haamuch "TIPOI'PEB JIAMIIbBI" u mokasanus Taiimepa;, mo ucredeHuu 10 mun
(oTromMeTp BbAAET 3BYKOBOM CHTHaJ TOTOBHOCTM K paboTe M Ha HMKHEM MHIMKAToOpe
orobpaxaercsa Haanucsk "['OTOB K PABOTE BBEJIUTE PEXXHUM". ®dotometp rotos kK padboTe.
IKCHHEPUMEHTAJIbBHAS YACTb
[MHocynaunpubops
1 ®OK KPK-3-01.

2 [Ipobupkwu.
3 Mepmusie koob1 Ha 50 cm? (6 mrT).
4 Mepnas kon6a Ha 1000cwm? (1 ).



5 Mepnsie nunetku 10 — 20cme.
PacTBOpBHpEaKTHBBHI
1 Kene3o-aMMOHUiTHBIE KBACIIBI (TB.).
2 Iepcynbdar kamust (TB.).
3 PactBop ponanuia kanus (1%).
4 pacTBOp CepHOI KUCIOTHI (2 M).
5 pactBop cynbdocanuimioBoit kuciaorel (0,01M).
6 AueratHbiii Oydep.
7 luctuinupoBaHHas BOJA.
Memoouxa evinonnenus

1 KauyecTBeHHOE Onpe/iesieHNe COAePKAHUA Kele3a

B mpo6upky momectute 10 cm?® ipodsl, qob6asTe 2 — 4xammm HCI, HeCKOIbKO KpUCTALIOB
nepcynbdara kamus K2S208 m 4 — 5 xamens pactBopa KCNS. Copepkumoe mnpoOupku
TIATEJIbHO MepeMeIanTe.

KagecTBeHHOE M NPUOTU3UTENBHOE COJCPKAHUE jKeJle3a OMpPEeNUTe B COOTBETCTBUU C
Tabn. 1.2.

Ta6muma 1.2 OnpeneneHue TpuOIN3UTEIBHOTO COACPIKAHUSI JKee3a

OxpammBanue pu paccMoTpeHu | OKpalliBaHHUE NPU paCCMOTPEHUHT Copnepxanue
cOOKy CBEPXY Kenesa, Mr/am >
OKpAaIlIMBaHUS HET OKpAaIlIMBaHUS HET <0,05
€/1Ba 3aMETHOE JKEJITOBATO-PO30BOE OYEHb cl1ab0e )KEeITOBATO-PO30BOE 0,1
OUYeHB CIIad0e KEITOBATO-PO30BOE  CIIa00e )KEITOBATO-PO30BOEC 0,25
craboe JKeJITOBaTO-pO30BOE CBETJIO JKEITOBATO-PO30BOE 0,5
CBETJIO KEITOBATO-PO30BOE KEITOBAaTO-PO30BOE 1
CHJIBHOE JKEJITOBAaTO-PO30BOE KEITOBAaTO-KPacHOE 2
CBETJIO KEITOBATO-PO30BOE SPKO-KpacHOe >2

2 KosimyecTBeHHOE OMpe/ieJieHHe COJepPKaHus JKeJie3a

2.1TIpuroroBieHue pabovero pacTeopa

B kawyectBe pabouero pactBopa wucnonb3dyidte pactBop FeNH(SOQuw)2 [112HO0
(>xenme30aMMOHHMIHBIE KBacIbl) ¢ KoHleHTpamnueid 0,1 mr sxene3a B 1 cm3. Iy 3TOr0 pacTBopute
0,8636r conu (x.4.) B 25cm*2 M pacTBopa CepHO# KHUCIIOTHI, J0BeIUTe 00beM 10 1 ave.

B mepnyto kon0y Ha 50 cm® mpuneiite 1 cm® pabodero pactBopa, 30 cm® 0,01 M pactBopa
Cyb(QOCATUITUIOBON KUCIOTHI, S5 cM?® arleraTHOro Oydepa. O6beM B MepHO# Koj0e ToBeauTe
JUCTHUTUPOBaHHOM Boo# 10 MeTku (50 cM®) 1 TIaTenpHO nepemernaiire.

2.21IpuroroBiieHNE CTaHIAPTHBIX PACTBOPOB

B mepubie k01661 (50 cM®) MepHO# MUNETKOW OTMEPHTE OIMpPEACIEHHBI 00beM paboyero
pactBopa: 1cm?2 em?; 3cem?; 4 em?; 5 em?.

OO0BeM B KaKI0H MEpHOU KOJIOEe TOBEIUTE TUCTH/UIMPOBAaHHOM Bomoi 10 MeTkH (50 cm?)
TIATEJIbHO MepeMenanTe.

2.3VI3MepeHne ONTHYECKOH MIOTHOCTH

OOK-56 moaroToBTE K paboTe, MpeABapUTEILHO IPOTPEB JTaMIbl 1 ipubop B TeueHue 30
MHUH. 3aTeM B KIOBETOJAEp)KaTellb, PACIHOJI0KEHHBIM CIlpaBa, MOMECTHTE JBE KIOBETHI: C
pa3baBineHHbIM  pactBopoM (1) W caMbIM  KOHIIEHTPHUPOBaHHBIM pacTtBopoMm (2). B
KIOBETO/Iep>KaTellb, PACIIONOKEHHBII CIeBa, MOXKETE MMOMECTUTh aHAJIOTUYHYIO KIOBETY C BOJOU
WJIA OCTaBUTh ITYCTHIM.



[IpenBaputensHo moxdepuTe pa3mep KioBeThl. il ompenesieHus: CoAep)KaHus jkeres3a
HCITOJTB3YUTE KIOBETHI 00heMOM 3...5cM?.

Jlns mopbopa cBeToGUIbTpa CHUMHUTE IMOKAa3aHUs MPUOOpa MO IIKase, PacHoOJI0KEHHOU
creBa (4epHble UGB IKATB — % NpOITyCKaHUs CBeTa, KpPacHbIe U(PBI — CBETONPOITYCKaHHE
A). Ha npaBo#i mkaie nporyckaHue J0JKHO ObITh ycTaHoBiieHO Ha 100 %.

[Tpu cHATHH TOKa3aHWi MeHsHTe cBeTOGUIBTPHI (3 — 6), u3Mepsis MmoKazaHus mpubopa.
[Ipu cHATHM TMOKa3aHUIl B 3€JI€HOM MHIWKATOPE, PACHOJIOXKEHHOM B HIDKHEH 4acTu mpubopa,
00e YacTH JOJDKHBI COMKHYThCs O€3 NMPOCBETOB (IUIABHO IepeMelIaiiTe py4Ky 1O IOJHOTO
COBMEIICHUSI CTOpOH). M3MepuB moka3aHusi sl pa30aBICHHOTO pPAacTBOpPa, IEPEMECTUTE
KIOBETBI, YTOOBI JIyd NpPOXOAWJI yepe3 Apyrod pactBop. llomydyeHHble MO mIKane AaHHBIE

3aMUIIUTE B TAOIHILY:
Tabmuma 1.3

Ceeropunstp 3 4 ) 6 7
A (pactBop 1)
A (pactBop 2)
BriGepure cBeTopunbTp, B KOTOPOM 3HA4yeHHUsl cBeTonpomyckanusi cocrasiser 0,3 — 1.
Yka3zaHHbBIN CBETOOUIBTP UCTIOIB3YNUTE TSl TaTbHEUIIIUX N3MEPEHUM.
2.4TlocTpoeHue rpayHpoOBOYHOTO rpaduka

C BbIOpaHHBIM CBETOGUIBTPOM (POTOMETPUPYIITE BCE CTaHIAPTHBIE PACTBOPHI, HAUMHAS C
camoro pazbasiieHHOro. [lonmydeHHbIe pe3ynbTaThl 3aHUIIUTE B TAOIHILY:

Tabnvua 1.4

C, mr/mn
(koHILIEHTpaLWs)
4 |
C — KOHIIEHTpAIMs pacTBOpa jKelie3a B JaHHOU Mpobe; 4 — MOTJIomEeHHE.
[To mosmy4eHHBIM SKCIIEPUMEHTAIBHBIM JTaHHBIM TIOCTpoiiTe rpaduk 3aBucuMoctu A(C):

Ma

}3 .
C, MoaBs/IM

Puc. 1.43aBucuMOCTb MOTJIONICHHS OT KOHILIEHTPALlUK PacTBOpa
2.5KonnvecTBeHHOE OIpEIICIICHUE COIEPKaHms Kelle3a B UCCleyeMoi mpooe
K uccnenyemotii nmpo6e mpuneiire 30 cm® pacTBopa cynb(hocaaTuuiaoBoil KUCIOTH 1 5,0 cm?
areratHoro Oydepa, moBeauTe 00beM pactBopa 10 SO cM® JUCTHIUIMPOBAHHOW BOJIOH W
THIaTeNIbHO nepeMeriraiite (B TeueHue 10 muH.). [IpuroroBieHHbBIN pacTBOp (HOTOMETPUPYUTE C
BBIOpPAHHBIM CBETO(OMIBTPOM M KIOBETOM.



[To rpamyupoBouHOMYy TpaduKy OINpEeNeTUTe KOHIICHTPAIMIO XKelie3a B HCCIEAyeMOM
npo0e.

Oo11ee conepxaHue Keje3a pacCuuTanTe 1mo Gpopmyie:

mee= CVM, (1.6)

rae C — konueHTparms (Monb/n); V — o0bem npobsl (11); M — monspHas (aToMHast) Macca
xKelesa.

3 BbIBO/1 0 IPUTOHOCTH BOJIBI
JlenaroT BBIBOJ O IPpUTOAHOCTH BObI, eciu [TJ]JKFe< 0,3 mr/ams.

Koumponvnvie sonpocwi

1. Kakme wMepbl TEXHMKH O€30MacHOCTH cJleAyeT coOoIaTh TMpU  TPOBEICHUU
WCCJICTOBAHHIA?

2. [IpuBenuTe XapaKTEPUCTHKY TUAPOChHEpHI.

3. YKaxuTe OCHOBHBIE UICTOUHUKH 3aTrPSA3HEHUS THIPOCEPHI.

4. TlpuBenuTe KIacCH(PUKALMIO 3arpsI3HEHUN THApOCchEpHI.

5. Masnslit 1 60JBIION KPYTOBOPOTHI BOABI B IIPUPOJIE.

6. OxapakTepu3yiTe aHTPOIIOTCHHOE BIUSIHUE HA THAPOCchepy.

7. MeToa1ka KaueCTBEHHOTO OIpE/CNICHUs JKeTe3a. Y paBHEHUSI pEeaKIIuil.

8. PeakTuBBI 111 KOMMYECTBEHHOTO onpeneneHus Fes+B Boe.

9. [IpuroroBneHne cTaHIAPTHBIX PACTBOPOB AJIsk (HOTOMETPUPOBAHHS.

10.TlocTpoenue rpagynpoBOYHOTO Tpaduka.

11.Meronuka npoBeneHus poToMeTpupoBaHHs pacTBOpoB Fe*.

12. Bei6op cBeTodunbTpa 1u1sl onpezesnenns Fe* B mpooe.

13. Onpenenenue koHueHTpauu FE* B mpobe no rpagynpoBoUYHOMY rpaduKy.

14. PacueTsl onpeeneHus: Macchl Jkeme3a B mpooe.

15. Ouuctka Bojbl OT cojeit Fe-.

16.TIpoGiema nmpecHOt BOBI.

17.BnusHue 3arps3HeHus ruapocdepsl Ha 370POBbE HACEICHUS.

JlaGopaTopHas padora Ne2
OueHKa IK0JI0TH4eCKOr0 COCTOSIHUS MOYBBI 10 KMCJIOTHOCTH

Llenv pabomot.

1 mpoBecTu 0TOOP MPOO MOYBHI HA PA3TUYHBIX 36MEJIbHBIX y4acTKax T'. TOMCKa;

2 onpenenuTh PH BOAHON BBITSKKY MOYBBI U CIENATH BEIBOJ 00 aKTyalbHOW KUCIOTHOCTH
MOYB,;

3 NPUTOTOBUTH COJEBYIO BBITSDKKY M3 TOYBBI, ONpenenuTh ee PH U cruemars BBIBOJ O
MOTEHLUATbHON KUCIOTHOCTHU IOYB;

4 mpuBUTH HaBBIKK pabOTHI Ha PH-MeTpe;

S 3aKpenuTh 3HAHUA O BUAAX KUCIOTHOCTU U MIEIOYHOCTH MOYB, MYTSIX UX BOSHUKHOBEHHS
U CII0CO0ax YCTpaHEHHS.

Obuwue nonoscenust

KuciaotHOCTh TOYBBI — BaKHBIA HKOJOTHYECKUH (DAKTOp, OMPEIEISIONIMNA  YCIOBUS
KU3HEJEATEIILHOCTH TOYBEHHBIX OPTaHM3MOB M BBICIIMX PACTEHUH, a TaKXKe MOJBHKHOCTD
3arpsA3HUTEINEH B MouBe (B MEPBYIO OYEPEIb METAILIOB).

Ha poct pacrenuii okasbIBaeT 3HAUMUTENBHOE BIMSHUE PEAKIUs MMOYBEHHOTO PAcCTBOpa
(pH), cBsi3aHHast ¢ colep)KaHUEM B TOYBE KHCJIOT WU IIEIOYEH, KOTOpas CHIBLHO 3aBUCHT OT
COoCTaBa HWOHOB, BXOJSIIUX B TMMOYBEHHBIM moriomatommii kommieke ([MI1K). JIuanason
KHCJIOTHO-OCHOBHBIX YCJIOBHH IMOYBEHHOI'O MOKpPOBAa HIMPOK. BhIIeneHo MHOXECTBO KJIacCOB
no4B oT cuibHOKHUCIBIX (PH 3...4) no cunbromenounsix (PH 8...9).bonee 50 % mnous Poccun
OTJIMYAETCs MOBBIIIEHHON KHUCIOTHOCTHIO. Kucnas peakuys B HEKOTOPBIX CIydasix BCTpedaeTcs



B TOJ30JUCTBIX, CEPBIX JIECHBIX IIOYBAaX, KPACHO3EMax, JMKENTO3eMax, TOP(SHO-OOJOTHBIX
MOYBax.

[Mlenoynas peakius OOBIYHA JUISI TOYB CYXUX CTEMNEH, MONYMyCThIHb M MYCTHIHB
(karTaHOBBIC, COJIOHIIEBATHIC, CEPO3EMBbI, cepo-Oyphie). HelTpanbHas W ImeloyHas peakiuu
XapaKTEePHBI ISl YEPHO3EMOB, ITOYB HA U3BECTHSIKAX.

[TouBeHHBIN PACTBOP—PACTBOP XMUMHUYECKUX BEIIECTB B BOJE, KOTOPBIM HAXOIMUTCS B
KBa3MpPaBHOBECUH C TBEPJBIMHU M ra3000pa3HOi (a3aMH MTOUBHI.

[TouBeHHBI pacTBOpP MOXHO paccMaTpUBaTh KaK TOMOTEHHYIO KUAKYIO (a3y, UMEIOUIYI0
nepeMeHHbIN coctaB. Ha ¢popmMupoBaHue coctaBa MOYBEHHOTO PacTBOpa BIUSIOT aTMOC(hepHbIe
OCaJKM, COCTaB TPYHTOBBIX BOJ, BOJHBIH DPEXKUM IOYB, KJIMMAT, PAacCTUTENbHOCTh. CocTaB
MOYBEHHOTO PACTBOpPa 3aBHCUT OT €ro B3aMMOJACHCTBHS C TBEpAbIMH (a3zaMu B pe3yibTare
MPOIIECCOB OCaXKJICHUSI-PACTBOPECHHUS, copOIuu-aecopoIuu, HOHHOI'O oOmeHa,
KOMIUIEKCOOOpa30BaHusl, paCTBOPEHHUSI T'a30B IMOYBEHHOT'O BO3[yXa, Pa3NIOKEHUs KUBOTHBIX U
pPacCTUTENBHBIX OCTAaTKOB. KoNIMYeCTBEHHBIMH XapaKTEPUCTHUKAMH COCTaBa U  CBOMCTB
MOYBEHHOTO pAacTBOpa CIy)KaT HOHHAs CHJIA, MHUHEPAIM30BAHHOCTH, JIIEKTPOIPOBOIHOCTD,
OKHCITUTEIIbHO-BOCCTAHOBUTEIIbHBIA  TMOTCHIIMAN, THUTPyeMas KHCIOTHOCTh  (IEJIOYHOCTD),
AKTUBHOCTH M KOHILIEHTpalUU HOHOB, PH. Xumuueckue 3eMeHThl MOTYT HaXOJIUThCSl B COCTaBe
MOYBEHHOTO pacTBopa B (hopMe CBOOOJHBIX HMOHOB, aKBaKOMIUIEKCOB, THIPOKCOKOMILIEKCOB,
KOMIUIEKCOB C OPTaHWYECKUMU M HEOPTaHMUYECKUMU JINTaH/IaMH, B BHJIC€ HOHHBIX Tap U JPYTHX
acCOLIMaTOB.

Opeanuyecroe

BEWECTHED
Honeennas
Hezxopacmeopinele Buama
comi /
\ Housernniil
pacmeop

Kapéonamm Ca, / l T Minepans spyniet

- - ATOMOCITURATNOS
Mg. Fe Tudpoxcuin Fe,
Al, Mn

Puc. 2.11louBeHHBI pacTBOp

Metonpl BbIIETIEHUS TIOYBEHHOTO PAcCTBOpPA 3aTPYAHMUTENIBHBI M HECOBEpIICHHBL. B
CPAaBHUTEIBHO HEN3MEHHOM BUJE €0 MOKHO BBIJICIHTD:

*JJaBJICHUEM CHKATOTO rasa,

*IIPECCOM;

*3aMEIICHUECM Pa3TMYHBIMU YKUIKOCTSIMU (3THIOBBIM CITUPTOM);

*IICHTPOOEIKHOU CHIION.

[IpakTHyeCcKn TPUMEHSIOTCS BTOPOIl M TPETUH METOIbI. ITO MEpBasi TPyIIia METOIOB.

Bropas rpymnma MeETOJOB BKIIOYACT JIM3UMETPUYECKHE METOJbl, KOrja COoOMparoT
IPOCAYMBAIOIIYIOCS Yepe3 MOUBYy aTMOC(hEepHYIO BiIary B ClieUAIbHOM IIPUEMHUKE.

Tperbss rpymma BKIIOYACT METOABI BBIIEICHUS IIOYBEHHOIO pacTBopa BoxoM. Yaiue
MPUMEHSIIOT BOJHBIE BBITSDKKH IPU COOTHOLIEHHUH MMoYBa: Boga = 1 : 5.

UYerBeprass Tpynma BKJIIOYAET B ce0s HMOHOMETPHUUECKHME METOJbl, MO3BOJISIOIINE
ONpeNeauTh B  TMOJEBBIX  yCIOBHAX  pH,  2leKTpONnpoBOAHOCTH,  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBLIM IIOTCHIOMAJI, AaKTUBHOCTh HOHOB ca* , Na , Mg2 T, = NG u JIpYTUX,
UCITOJIb3Ysl CEJIEKTUBHBIE AJIEKTPOIBI.

[MouBennwii  mormomarommii  kommuiekc  ([TIIK)  —coBokymHOCTh — OpraHMYECKHX,
MUHEPATBHBIX U OPraHHO-MHHEPAIbHBIX KOJJIOMIOB U TOHYAMIIMX YacTHIl Wia, CIOCOOHBIX K
MOTJIOIIEHUIO U 0OMEHY MOHOB. B GonbIIMHCTBE MOYB NMPe01a1aloT MUHEPATbHbIE KOJUIOU/IbI.



K HMM OTHOCATCS TJIMHUCTBIC MHHEpaabl (KAOJUHHUT, MOHTMOPHIUIOHHUT, TaJUTyas3uT,
THIPOCITIO/IA, WUTUT, BEPMUKYIIUT U Apyrue); ruapokcus skenesa (Fe(OH) - nHO), anromunus
(Al(OH)3 - NnHO), mapranna (MnyOz - NHO); kpemuus (SIO, - NHO) u UX KOMIUIEKCHBIE
conu-koarenu. K opraHudeckuM OTHOCSTCS aMOp(HbIE T'yMyCOBBIE BEIECTBA, HEKOTOPHIE
noyMcaxapupl, M KJIeTKH Hamboinee Menkux Oakrtepuit. OpraHOMUHEpATbHBIE KOJUIOUIBI
NPEJCTaBICHbl  CIOXHBIMA ~ OOpa30BaHUSIMU TyYMYCOBBIX BEIIECTB C MHHEpPaIbHBIMU
KOJUTOMIaMHU.

OcCHOBHOE CBOWCTBO KOJUIOMJOB — CIIOCOOHOCTH K TOIJIOIMICHUIO BELIECTB U3 PAaCTBOPOB
KaKk B BHJE€ MOJICKYJ, TaK U B BHUJE WOHOB. llOTJIOIIEHHBIE W3 PACTBOPOB BEIIECTBA MOTYT
0OMEHHMBAThCA Ha JPYrue, HaxXOJMSIIHUEcs B PacTBOpPE. DTO CBOMCTBO OMPEIEISACTCS BBICOKON
PEaKIIMOHHONW  CMOCOOHOCTBIO,  OOYCIIOBIEHHOW  OOJBIIOW  CyMMapHOH ©  yAElIbHOM
MOBEPXHOCTHIO KOJIJIOUJOB, KOTOpasi TeM O0JIbllle, YeM BBILIE JUCIEPCHOCTh KOJIoUI0B. Eciu B
nouBe coaepxkutcs 10 % KoMIOMTHBIX YaCTHIl, TO CyMMa HUX MOBEPXHOCTH Ha Iomaau 1 ra
cocraBut /70 Thic. ra. C yBENIMYEHHMEM CYMMAapHOM MOBEPXHOCTH pacTeT CyMMapHas
MOBEPXHOCTHASI JHEPTUsi W BO3pPACTACT XHUMHUYECKash AKTUBHOCTh KOJUIOWJIOB. Y AenbHas
MOBEPXHOCTh BBIIIE B CYIVIMHUCTBHIX MOYBAaX, Y€M B IMECKaxX U CYMECsSX, U BbIIe B T'yMyCOBOM
TOPU30HTE, YeM B HIDKEJICKAIIeM. Y IelIbHAs MOBEPXHOCTh KOJUIOMIOB B TYMYCOBBIX TOPHU30HTAX
CYTJIMHUCTBIX JACPHOBO-TIOJI30JIUCTHIX TOYB cocTaBisier 29 M2/r, CephIX JIeCHbIX — 33 M2/r,
gepro3emMax —48m2/r.

[Tornomienrie MOHOB OOYCIIOBICHO HATUYMEM 3apsija, KOTOPbIH BO3HUKAET B pe3yJbTaTe
CIIEYIOIIHUX TPOIECCOB. MEXaHWYECKOE pPa3pyIICHHUE PEIIeTKH MUHEPAIOB M Pa3phIB CBs3EH
MEXy HOHAMH; Te€TEpOBAJCHTHOE HU30MOphHOEe 3amelieHue (Hampumep, 3aMelieHHe B
CTPYKTYype Si** ma AI®* | a AI® nma F€' Mg2 M agcopOis oo Ha moBepxHoctu [1I1K;
nuccoruanus nonos I1IIK (Hampumep, MPOTOHOB M3 THAPOKCOTPYII aTFOMOCHIINKATOB, & TAKXKe
U3 KapOOKCUJIBHBIX TPYII U (HEHOJBHBIX THAPOKCOTPYIIN OPraHMUECKUX BEIIECTB); OPUCHTAIIHS
MOJIIPHBIX MOJIEKYJI BOJIM3H MOBEPXHOCTHU pa3zelia TBEpAOH U KUAKOU (a3.

B cBs3u ¢ Tem, uto B ecrectBeHHbIX ycinoBusx I[IIIK mmeer orpunartenbHbd 3aps,
MOTJIOIIAIOTCA MPEUMYIIECTBEHHO KaTHOHBI. [lonoxxurtenbHbiii 3apsg B I[IIIK Bo3HukaeT Ha
MOBEPXHOCTH THIPOKCHJIOB Kelle3a U aTIOMUHUS, 32 CYET aMUHO-TPYII OPTaHUYECKUX BEIIECTB.
Komnencupyercs mnonoxkutensublid  3apsiny  [IIIK  mornomenunem anuonoB. KommdecTBo
MOTJIOIIEHHBIX BEIIECTB, IPOYHOCTh UX yaepKUBaHUs 3aBUcAT 0T cBoiicTB 1K (mucnepcHocTs,
MHHEPAJIOTHYECKUI COCTaB, COCTaB OPraHMYECKHX W OPTraHHO-MHHEPAJBbHBIX BEIIECTB), OT
KHCIIOTHO-OCHOBHBIX M OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX YCIOBH, OT CBOMCTB MOTJIOIIAEMBIX
XUMHUYECKHUX BEIIECTB.

I'maBnass ¢ynkumsa IIIIK — yuactme B OOMEHHBIX peaKIUSIX C 3arpsA3HIIOMIUMHI
BElIeCTBaMHM, MOCTYMAIONIMMH B MouBYy. Peakuuu oOMeHa ¢ 3TUMH BeUIECTBAMH MPOTEKAIOT B
OKBUBAJICHTHBIX KOJHMYECTBAX M OOpaTHMBI, €CIIH HE COMPOBOXKIAIOTCS XEMOCOPOIIHEH.
CkopocTh M COOTHOILIEHHE OOMEHMBAIOIIMXCS MOHOB 3aBUCSAT OT BAJICHTHOCTH HOHOB
3arps3HSAIOIIMX BEIIECTB B pacTBOpe, WX paauyca, KoHieHTparmuu. C mnossimeHuemM pH
yBenuunBaeTcs moriomienne katuonos Cd, Pb, Zn, Hga npyrux, ymensmieane pH Bemer k
Oonbmiemy mnornomieHuto As, Se, Sb, MoPe3ynbTaThl BereTalMOHHBIX M TIOJEBBIX OIBITOB,
UCCJIEIOBAHKE TTO0YB TEXHOT€HHO-HAPYIICHHBIX TEPPUTOPHI MOKA3BIBAIOT, YTO MIPH OJJHOM U TOM
K€ YpPOBHE COJIEpKaHHS B IMOYBAX TSKEIBIX METAJIOB MPU3HAKK YTHETCHUS PACTCHUU B
HauOOJIbIIICH CTENEHU TMPOSBIIAIOTCS Ha Tex mouBax, rae [II1K nMeer Mano akTMBHBIX IIEHTPOB,
CIIOCOOHBIX K OOMEHHBIM PEaKIUsM C MeTalJlaMH, TJIe HU3Ka €MKOCTh KaTHOHHOTrO OoOMeHa
(EKO). ITouBsr ¢ EKO wmenpme 20 mroxs/100 r nambosiee MOABEPIKEHBI 3arpsA3HEHHUIO
TSDKEJIBIMU METaJllIaMH, TIECTULIUIAMHU U JPYTUMU XUMHYeCcKuMHU BemectBamu; ripu EKO Beimie
50 wmr-ke/100 r mouBsl Oosiee YCTOWYMBBI K 3arps3HeHuio. 3amurHble (yHkmum [TITK
MPOSIBIISIIOTCS B CIIOCOOHOCTH OOMEHHBIX KATHOHOB 3a CYET HOHOOOMEHHBIX peakiui
HEUTpaIn30BaTh KUCIbIE OCAJAKU U OTPAaHUYUTh MUTPALIUIO TSXKEJIBIX METAJJIOB.

Kucrnomnocms nous



Hocurtenem KHCIOTHOCTH MOTYT OBITH MOYBEHHBIH PACTBOP U TOYBEHHBIE KOJIJIOWBI.
KHCIOTHOCT JeTUTCS Ha JBa BHJA. aKTyadbHYI0 (aKTHMBHYIO) U MOTEHIHAIBbHYIO (CKPBITYIO),
KOTOpasi, B CBOIO OYEPE/Ib, MOAPA3ALISICTCS HA OOMEHHYIO U THIPOIUTHYECKYIO.

AxTyasibHasi KHCJIOTHOCThb—KHMCIOTHOCTh MOYBEHHOTO pacTBopa (BOJHOW BBITSKKH).
XapaktepusyeTcst JIBYyMs MOKa3aTeNsIMH. aKTHMBHOCTbIO HMOHOB H+ (pH) u comepkanuem
KHCIIOTHBIX KOMITOHEHTOB (KOJIMYECTBO KHUCJIOTHOCTH). pH ompenenstor moTeHIMOMETPUIECKU
CO CTEKJSIHHBIM DJIEKTPOJOM HEMOCPEICTBEHHO B TOYBEHHOM pacTBope. KomudecTtBo
KUCJIOTHOCTH HaXOIAT IyTeM THUTPOBAaHUS TMOYBEHHBIX PACTBOPOB HWJIM BOJHBIX BBITSIKEK
HIETI0YBIO.

Ha Benmnuuny pH mouBeHHOro pactBopa BIUSIOT CBOOOJHBIE OPraHMYECKUE KHCIOTHI:
BUHHAs, IIaBeJieBasi, TIMMOHHAs, MypaBbUHAs, MacClIsIHas, KOpUYHAasi, YKCycHasi, (pyTbBOKUCIOTHI
U Jpyrue, 4To CBSI3aHO C BBICOKOHM CTENMEHbI0 MX Juccouuanuu. VM3 MuHepaabHBIX KHCIOT
GOIBIIOE 3HAUEHNE UMEET YToNlbHas KUCIOTa, KOTopas JucconuupyeT Ha uonsl H u — HCO;
Ha ee KOJIMYECTBO BIUSET pacTBOpeHHe B mouBeHHOM pacTtBope CO,. Bennuuna pH nousenHoro
pacTBopa 3aBHCHT OT mapuuanbHoro naBieHuss COZ B TOYBEHHOM BO3JAyXe, CTENEHU
nuccormanuu  oopasyromieiics HoCOs, HamuumeM KHUCHBIX cOJedl W OOmield HMOHHOW CHITBI
pactBopa. Tombko 3a cuer CO, BenmuumHa pH Mmoxer cHusuthes a0 4...5. Ha 3HadeHwme
aKTyaJIbHOM KHCJIOTHOCTH MOXET IOBIHUSATh COCTaB TBEpAbIX (a3 IMOUBBI, YTO CBA3AHO C
muccoraneir 1 ooMenoMm karuoHoB IIIIK. Ecim mouBa HachlieHa KaTHOHAMH KAIBLUSA U
MarHusi ¥ B Hel MOSBJISIOTCS KapOOHATHI 3TUX METAJIJIOB, TO B TIOYBE 00pa3ylOTCsl pacTBOPUMbIE
OnkapOOHATHI KaTbIIHs U MATHHUS

[TIIIK]Ca®* + 2H,COs=[IIIIK](H"), + Ca(HCOs),,
CaCOs3 + HC03=Ca(HC03)2,

Peakmus pH B aTOM citydae ycraHaBiuBaeTcs B peenax / —8,T.e. OJau3Ka K HeUTpaabHOM
WM IIEJIOYHOM cpefie. DTa peakius XapakTepHa it OOBIKHOBEHHBIX M MOIIIHBIX YEPHO3EMOB.

Kraccudukaiysi mous mo ypoBHSIM aKTyaJdbHOW KHCIOTHOCTH MOYBBHI ciieayromas (Tadi.

2.1).
Tabmuma 2.1
CHIIBHOKHCITBIE pH 3-4 Crnaborenounbie pH 7-8
Kucnsie pH 4-5 lenounsie pH 8-9
CrnaGokucisie pH 5-6 CHIIBHOIIEIOYHBIC pH 9-11
HeiitpanbHbie pH7

AKTyalibHasi KHUCJIOTHOCTh TO4YB, MMerommx pH < 7, mox neWCcTBHEM KHUCIBIX JOXKICH
cHmwkaerca Ha 1 —2 eaununsl. M30bITOYHAS KHUCIOTHOCTh TOKCHYHA JUII MHOTHX PAacTeHUN H
MHUKPOOpPraHu3MoB. Jlyi1 OONbIIMHCTBAa KYyJIbTYPHBIX pacTeHH ontuMyM pH mnouBeHHOro
pacTBopa HaXoAUTCS B Ipeaenax 5,5...7,0,1 TONbKO JIONKH, YaltHBIN KyCT U HEKOTOpBIE APYyrHe
IPEANOYUTAIOT KHCIYI peakuuio. OnTuManbHble 3HadeHus pH MouBbI AJ BBIpALIMBAHUSA
OCHOBHBIX CEJIbCKOXO3HCTBEHHBIX KYJIbTYp MPHUBEICHBI B Ta0I. 2.2.

Tabmuma 2.2
Ontumanbhble 3HaYeHUus: pH mo4BbI /151 HEKOTOPBIX PacTeHUit

Pacrenue pH Pacrenue pH
OBEC 5,0-7,7 KapTodenb 5,0-5,5
POXb O3UMast 5,5-7,5 caxapHas CBEKJIa 7,0-7,5
TMIIEHUIIA IPOBast 6,0-7,5 JIOIIepHa 7,0-8,0
MIICHNIIa 03UMast 6,3-7,6 KJIEBEP 6,0-7,0

STYMEHD 6,8-7,5 JTOHHUK 6,5u O6onee

KYKypy3a 6,0-7,0 JIFOTINH 4,5-6,0




POCo 55-7,5 TuMo(deeBka 5,6u 6onee
rpeunxa 4,7-7,5 Kamycra 6,7-7,4
ropox 6,0-7,0 CBEKJIA CTOJIOBAs 6,8-7,5
cost 6,5-7,1 TOMAaTBI 6,3-6,7

ropuuia okoJo 7 penwc, perna 5,5u 6onee
JIEH 5,9-6,5 MOPKOBb 55-7,0
MTOJICOJTHEUHHK 6,0-6,8 OTypIIBI 6,0-7,9
KOHOIUIA 7,1-7,4 cajar 6,0-7,0
yai 4,8-6,2 XJIOMYaTHUK 6,5-9,0

IIpssMoe oTpuLATENbHOE ACHUCTBUE KUCIOTHOCTH BEAET K IIOBPEXKACHUIO KOPHEBOU
CHUCTEMBI PaCTCHHI, HApYIICHUI0O OOMEHa BEIIECTB MEXAY PACTEHHUEM M CPelloi. YMEHbIIECHNE
pH mouBeHHOro pacTBOpa BbI3BIBacT yBeiamueHue noxsmwxkHocth Al, Mn, Fe, Cu, Zn,uro
0o0yCllaBIMBaeT CHIKEHHWE AaKTUBHOCTH (EPMEHTOB M YXYALIEHHWE CBOMCTB MPOTOIUIA3MbI
pactenwmii. J{ns ycrpaneHus U30BITOYHON KUCIOTHOCTH B TIOYBBI BHOCSIT U3BECTh, OPTaHUYECKHE
yInoOpeHus1, TUIIC, CUITUKAaTHBIC U (hochHOpHBIC YAOOPEHUSI.

Ilomenyuanvhas Kuci0mHoCmMb—KUCIOTHOCTh TBEPAOW (Da3bl MOYBHI, MPOSBISAIONIASCS
TOJIKO MIPU B3aUMOJICHCTBUU MOYBBI C COJIEBBIMH PACTBOpPaMH.

OOmenHast kuciIOTHOCTH oOycnoBneHa HanmuuueM B IIIIK, B HOIJIOmEHHOM COCTOSHHH
MOHOB BOJIOPOJIa M QJIIOMHHHMSI, CIIOCOOHBIX OOMEHUBATHCS HAa KAaTHOHBI HEUTpaIbHBIX COJIEH,
Hanpumep KCI. DTy peakiiio MOXHO MPEJCTaBUTh TaK:

[TIIK] ™ aigs + 4KCI=[K™]4 + HCI + AICI;
AICl 3+ 3H0=AI(OH)3 + 3HCI

MHorrue ucciaenoBaTesid CUUTAIOT, YTO COOTHOIICHHS MEXTy OOMEHHBIMH H" u A
3aBUCAT OT reHesuca mous, cocraBa [IIIK. B mouBax, Gorarbix OpraHMYEeCKHM BEIECTBOM,
0OMeHHas KHCIOTHOCTh oOycioBieHa H' |, a GeHbIe TyMycoM MHHEpaIbHBIE ITOUBBI COIEPIKAT
penMyIecTBeHHo oOMerHbIit Al .

VY 1nouB C MOBBIIIICHHOW OOMEHHOW KHCJIOTHOCTBHIO HEOJIArOMPUSTHBIC arpOHOMHYECKHE
CBOWCTBA, KOTOPBIE MOTYT OBITH YIYUIICHbl W3BECTKOBAHMEM M BHECEHMEM OPraHHYECKUX
yIOOpEeHMIA.

OOMeHHast KUCIIOTHOCTh PETYIMPYET PEaklUio MOYBEHHOTO pacTBopa. OHa MOAKHCISAET
HEUTpaJIbHBI TOYBEHHBIH PAcTBOP WJIM YBEIMYMBAET aKTYalbHYIO KHCJIOTHOCTH Ojaromaps
B3aMMO/JICHCTBUIO TBEPI0H (ha3bl MOUBBI C KATHOHAMH PACTBOPUMBIX COJICH.

[IposiBnsieTcss mpu 3arps3HEHUHM IOYB PACTBOPUMBIMHU COJIIMU TPOMBIIIIEHHOTO WX
CcebCKOXO03sicTBeHHOr0 nmpoucxoxkaenus. IIpu stom H™ Berrecnsercs uz IMIK. OcobGenHo
Tokcruen AP, MePEXOAIINI B PaCTBOP B pe3yjbTare OOMEHHBIX peaknuii. B cBs3u ¢ 3THM
YPOBEHb OOMEHHOW KHCIOTHOCTH TOMJICKUT O0S3aTENIbHOMY KOHTPOJIIO TPH TOYBEHHOM
MOHHMTOPHHTE U XapaKTEPUCTUKE 3arPSA3HEHHBIX [TOYB.

OOMeHHast KUCIIOTHOCTh Hauboliee SIPKO BbIpaK€HA B TOJ30JUCTHIX M KPAaCHO3EMHBIX
nouBax (pH 3 —4).

Ona He mnposBIsSeTCS MM CIab0 TPOSBIAETCS B OMOA30JCHHBIX W BBIIIEIOUYECHHBIX
YepHO3eMax, a B MOYBAaX C HEHUTPAJIBbHON WM MICIIOYHOM peakinue He OOHApyKMBAETCS M HE
OIpeaenseTcs.

['upponuTryueckas KUCIOTHOCTh ONpPEAESeTCs] HAIMYMEM B MOYBE IMOTJIOIIEHHBIX HOHOB
H* 1 AI*", ciocoGHBIX 0GMEHHBATBCS Ha KATHOHBI THAPOINTHYECKH MICIOYHBIX coneil. Jlst ee
onpenenenus ucnoib3yroT 1 M pactBop CH;COONac pH = 8,2.KaTtnonsl HaTpusi BHITECHSIOT

u3 [I1K Bogopon u antoMUHUIN IO CXEME:
[TTIIK] ™ i3+ + 4CH3COONa + 3H0 — [ITIK](Na*), + 4CHCOOH + Al(OH)3

|3



[Tockonbky Ipu OHOKPATHON 00pabOTKE pacTBOPOM BCSI THAPOIUTHYECKAS KUCIOTHOCTD
HE M3BJIEKAETCS, B pacyeThl BBOMIAT KoddduimeHnt 1,75 Ha HEMOJHOTY BBITECHEHHS. B 3ToM
CIIy4ae ompeensieTcs BCsl KUCIOTHOCTh MOYBBI KaK aKTyallbHasl, TaK U MOTCHIIHAIBHAS, TIO9TOMY
YPOBEHb THJIPOJIUTHYECKON KUCIOTHOCTH 3HAYUTENBHO 00JIbIIIe OOMEHHOM.

I'uaponuTHyeckas KUCIOTHOCTD SIBJSIETCS TEPBOM (POPMON KUCIOTHOCTH, MOSBIISIONIEHCS
npu 00eTHEHUH MOYBBI OCHOBaHUsIMUA. COOCTBEHHO OHA (IIPU OTCYTCTBHHM OOMEHHO¥) HE BpeIHa
JUTSL paCTEHU, HO BayKHA IS YCTAHOBIICHUS 103 U3BECTU MPHU U3BeCTKOBaHUH. OOBIYHO K MTOYBE
n00aBIAOT KapOOHAT Kaublus (M3BECTh), KOTOPBIM HEHTpAIM3yeT pa3IndHbe (HOPMBI
KHCIIOTHOCTH:

[TIIIK]H*, + CaCO3 —[IIIK]Ca**+H,CO3—[IIIK] Ca®*+CO»+H,0
[TIIK]AA3>+ 3 CaCOs+ 3H,0—[IIIK]Ca?*5+2AI(OH)3+3CO;

Jlo3pl M3BECTH PACCUMTHIBAIOT MO BeauunHe pH CoJIeBOMl BBITSKKM C  y4ETOM
TPaHyMETPUYECKOTO COCTaBa IMOYB.

L [enounocmo nous

Paznmuuator akTyalbHYI0 W TMOTCHIHAIBHYIO IIETOYHOCTh. AKTyalbHas IIEJI0YHOCTh
o0yClIOBJIECHa HaJMYMEeM B TIOYBEHHOM pacTBOpPE TUIAPOIUTUYECKUX IIEIOYHBIX COJICH:
KapOOHATOB M THAPOKAPOOHATOB KallUsl M HATPUS, KAIbIMsI U MarHus. Kpome Toro, mpuuuHoii ee
MOXXET OBITb MPHUCYTCTBHE OopaToB, (ocharos, Cynb(PumIOB, CHIIMKATOB U COJEH HEKOTOPBIX
OpPTaHMYECKUX KHCJIOT, NPEUMYIIECTBEHHO TymaroB. bonpmioit Bkiag B ¢GopMUpOBaHUE
IIEJIOYHOCTH BHOCHUT KapOoHaTHO-KaibineBas cuctema CaCQ —H,O —CG, . KapOonat kambius
NPUCYTCTBYET B TBEPJON YacTH MOYBHI, BOJA B TIOYBE MMEETCS MOYTH Bcer/a (3a UCKITFUCHUEM
CHITbHBIX 3acyX), a CO, Bcerya ecTb B IOYBCHHOM BO3/IyXe€.

[TouBeHHBIN pacTBOp TaKOM CHUCTEMBI COACPKUT pa3HbIE KOJIMYECTBA c&* ,CQZ' H
HCGQOs |, u Benmmunna pH perymupyercs, o CyTH, TOJIBKO mapuuaibHbM naBieHueM CO, . Dta
cucremMa paboTaeT A0 TeX IOp, MOKa B TBepAOM yacTtu mouBbl npucyrcrsyer CaCQ , u
oOycnoBnuBaeT BenuyuHbl pH mouBeHHBIX cycmeH3udd 1o 7,5...10,0 B 3aBUCHMOCTH OT
napuuansHoro nasieHusi CO, B IOYBEHHOM BO3/yXE.

[ToreHunanpHas IIETOYHOCTH OOYCIIOBJIEHAa HAJIWYMEM TMOIJIOIIEHHOTO HaTpus U
IIPOSIBIISIETCS IIPU B3aUMOJEHCTBUU C YTOJIbHOM KUCIOTOM:

[TTITK] V¥ \aut HaC Os=[TTITK] V**\as tN&C Os
[TIIIK] Y as+Ca(HCQ),=[IIIIK] Ca+2NaHCQ

Kak u KHCIOTHOCTH, HIEIOYHOCTH IOYB BbIpa)kaeTcs B MuJuIMAKBUBajieHTax Ha 100 r
MOYBEI M €€ TMPUHATO OIEHUBATh IO 3HAUEHUIO aKTYaJIbHOH KHCIOTHOCTH, KOTOpas
OTIpeieNIieTCsl B BOJIHOM BBITSKKE.

lenounas peakuusi HeOIAroMpHUATHA AJIs OOJIBIIMHCTBA PACTEHUH, a MOYBBI IPHOOPETAIOT
HeOmaronpusaTHeIe ¢u3nueckue W xumudeckue cpoiictBa. [Ilpm pH 9 —10 oHm oriamvarorcs
BSI3KOCTBIO M JIMIIKOCTHIO, BO BJIIAYXHOM COCTOSTHUU — PACILIBIBAIOTCS, TEPSIOT CTPYKTYPHOCTH, a
3aTeM MpU BBICBIXaHUU CIUBAIOTCA B IUIOTHBIE, OYEHb MPOYHBIE IJIBIOBI, KOTOPbIE YacTO He
MONJAIOTCS JACWCTBHIO TUTyra. TakOBBI COJIOHIIBI, KAIITAaHOBBIE, OYypbIe, 3aCOJICHHBIC IOYBHI.
VYCTpaHAIOT MIENOYHOCTh TUIlcoBaHUEM. [Ipu TUICOBaHMM MPOUCXOAMUT pPEaKLMsl BHITECHEHUS
MOTJIONICHHOTO HATpHs, OOYCIOBIMBAIOIIETO HEOIAronmpusTHbIE (DU3MYECKHEe W XUMHUYECKUE
CBOICTBA TaKMX MOYB, U 3aMEIIEHNE €T0 Ha KAaTHOH KaJIbIH:

[MIIK]Na »+CaSQ*2H,0—[IIK]Ca+NaSOy+2H,0

O6pazyronuiics NSOy ynansioT U3 MoYBEHHOHN TOMIIM MTyTEM MPOMBIBOK. HackimeHnHas
KaJbllUeM TI0YBa NpuoOperaeT OynaronpuaTHble (QHU3UYECKUE CBOMCTBA: CTPYKTYPHOCTD,
BOJIONIPOHUIIAEMOCTh U BOJAOYAEPKUBAIOIIYIO CIIOCOOHOCTh, JOCTATOYHYIO TOPHUCTOCTH,
YIIY4IIArOTC U XMMUYECKUE CBOWCTBA — CHUXkaeTcs pH, yaaisercss TOKCUYHBIN Uil PACTEHUI
non Na' , yMeHbIIaeTCS IeT0YHOCT.

OKCIHEPUMEHTAJIBHASI YACTb

[Tocynaunpubops

1 Becbl aHaTUTHYECKUE.

2 Becbl TexHUYECKUE.



3 pH-mertp.

4 Tlentpudyra

5 Kornueckue Konbs! BMecTHMOCTb0 250eM (2 1. ).

6 MepHslil wmHap BMecTiMocTbio 100em® (2 w.).

7 O6pa31pl TOYB.

8 ®unbpTpoBasibHAs Oymara.

9 Xumuaeckuii crakad BMecTHMocTbi0 50 cm® (2w ).

PeakTuBbupacTBODpBHI

1 Crangapr-tutps 4,01; 6,86; 9,81.

2 Pacteop KOH (100r/nm°).

3 PactBop HCI (10 %).

4 PactBop KCI (1 1.).

OmnbiT 1. [IpuroroB/ieHne BOAHON BBITSIKKH U3 MOYBBI

[TpoOy Bo3aymIHO-CyX0¥ MOo4BBEI Maccoil 30 I, B3BEIICHHYIO Ha aHAJTUTHYECKUX Becax C
norperHocTbio He 6osiee 0,11, momecTure B KoHHYecKyto kKonOy. K npoGe npuieiite MepHbIM
numuHapoM 150 eM® JTUCTUJUTMPOBAHHOM BOJIbI, HE COJAEpIKaIel YTJIEKUCIOTHI, 3aKpPOUTE
npookoii. [Tepemernaiite B Teuenne 3 MUH B IIEHTpU(YTe U OCTaBbTE HA S MUH AJISl OTCTaWBaHUS.

OnbiT 2. U3mepenue pH BoaHOM BBITSKKH

[TouBennyto cycnensuro obvemom 15 —20 oM, MOJIy4YeHHYI0 B ombiTe 1, meperneiite B
XUMHYecKuil crakad u usmepste pH. Ilokazanus pH-meTpa cunThiBaiiTe HE paHble, YEM Yepe3
1,5 MuH Tmocie TOrpyKEHHs IEKTPOJOB B M3MEPSIEMYIO cpely, Iocie IpekpameHus apeida
pH-meTpa.

Omnsit 3: [Ipuroros/ieHne coJ1eBOii BBITHKKH U3 NOYBBI

[TpoOy Bo3aymIHO-CyX0¥ Mmo4BEl Maccoil 30 I, B3BEIICHHYIO Ha aHAJTUTHYECKUX Becax C
norpermHocTbio He 6osiee 0.1 T, momecTure B KoHHYecKyto KonOy. K npoGe nmpuieiite MepHbIM
MATUHIPOM 75 oM 1H. pactBopa KCl3, 3akpoiite mpoOKoii 1 iepemerniaiire B TeucHre 1 MUH.

OmnbiT 4. U3mepenue pH coJieBoii BBITSIKKH

[TouBeHnyro cycrnensuto ooremom 15 —20 oM, MOJTYYCHHYIO B ONBITE 3, TIEpPEJICUTE B
xumuueckuil crakan u usmepbre pH. [lokazanusa pH-Merpa cunTsiBaiiTe HE paHee ueM uepes 1
MUH TI0CJI€ TIOTPY>KEHUS AJIEKTPOIOB B CYCIIEH3HIO.

3aHecHTe NOJYUYCHHBIC PEe3YJIbTaThl B TAONHUILY.

Tabmuma 2.3
Ne ipoOBI Mecto or6opa mpoOs  pH BomHOM BEITSKKH  pH COIEBOM BRITSDKKH
5 BuiBoabl
Obpasey svi6ooa: B pesynbTare 1a60paTopHOi paboThI onpeneneHo: pH BOJHON BBITSHKKH
noussl (pH = ),pH coneBoii BeITsbKKHM mouBbl (pH = ). 3yueHHbIi 00pa3el mo4BbI

NpurosieH (HENpUToAeH) AU BBIPAIUBAHUS CICIYIOUIMX CEIbCKOXO3SIMCTBEHHBIX KYIBTYp (
H)pKIaeTcs (He HY)KIaeTcs) B MPOBEACHHH MEIHOPATHBHBIX

pabor.
Konmponvhvie BOIpOCH
1 YTo0 Takoe MOYBEHHBIH pacTBOpP?
2 Kakue CymecTByIOT METOIbI BBIJCIICHHSI TOYBEHHOT'O PacTBOpa?
3 Uro npencrasnser coboit TTTTK?
4 B yem nposiBIsrOTCs 3amuTHble dyaknun [TTTIK?
5 Yto Takoe akTyanbHas KHUCIOTHOCTH? UeMm oHa oOycnoBieHa?
6 KakoBa kiraccudukansi mouys 1Mo ypOBHSIM aKTyaJTbHON KUCIOTHOCTH?
7 K yeMy npuBOIHUT N30BITOYHAS. KUCIOTHOCTH?
8 Kak MOXHO yCTpaHUTh U30BITOUHYIO KHCIIOTHOCTH ?
9 Yo Takoe MOTEeHIIUATbHAS KUCIOTHOCTh?



10Yem otnnyaercss OOMEHHAs: M THAPOIUTHYECKAS KUCIOTHOCTD?
11Yro Takoe mIelI0YHOCTh MOYB?

12 Kak pabotaeTr kapOOHATHO-KAJIbLIUEBAsI CUCTEMA B TIOYBE?

13 Yem oTnruaeTcs akTyajabHas U MOTEHIIMATbHAS MIETIOYHOCTD?
14 K yeMy npuBOAUT U30BITOYHAS IIEIOYHOCTH B IIOYBAX ?

15 Kak MOXHO yCTpaHUTh U30BITOYHYIO MIETOYHOCTH?

JlabopaTopHas padora Ne3

O1eHKa KOJIOTHYECKOT0 COCTOSIHUS MOYBBI 10 COJIEBOMY COCTaBY BOJTHOW BBITSKKH

ILlenv pabomot.

1 ompenenuth oOmICEe COACPKAHHE COJICH B IMOYBAaX 10 BEJIMYUHE IUIOTHOTO OCTaTKa
BOJITHOH BBITSIKKHU,

2 Ka4yeCTBEHHO OIPEICIIUTh COJACPIKAHUE XJIOPUA-UOHOB, CYJIb(AT-HOHOB, KalbIUS H
HUTPATOB B BOJTHOH BBITSKKE ITOYBHI;

3 M0 TOJYYEeHHBIM SKCIEPUMEHTAIbHBIM JaHHBIM CJeJaTh BBIBOJ O THUIE M CTCICHH
3aCOJICHHOCTH UCCIIETyeMbIX MTOYB,

4 3aKpenuTh TEOPETUUCCKUE 3HAHKS 10 XUMHUUYSCKHM CBOMCTBAM ITOYB.

Obuwue nonoscenus

3aCOJICHHOCTh ~MOYBBI  XapaKTCPHU3YETCS TMOBBINICHHBIM  COACPIKAHUEM  JIETKO- H
CpeIHEePaCTBOPUMBIX MHHEPAIBLHBIX COJICH, YTO HEOIArOMPHUITHO CKa3bIBACTCS HA (GU3NICCKUX H
XUMHYCCKMX CBOMCTBAX MOYBBI M CO3/IaCT HEOJArOMPHUATHBIC YCIOBHS IS Pa3BUTHS M POCTa
pactenuii. CWIBHO3aCOJICHHBIE  TOYBBI ~ OOBIYHO  HENPUTOAHBI  JJISI  BBIPAIUBAHHS
CEIIbCKOX O3S UCTBEHHBIX KYJIBTYP.

JlerkopacTBOpPHMBIEC COJIM B TIOYBAX MPEICTABICHBI TPYIIIIOH COSTNHEHHH, OTHOCSIIUXCS K
KJlaccaM XJIOPUJIOB, HUTPATOB, CYJIb()AaTOB M KapOOHATOB M XapaKTECPU3YIOIIMXCS BBICOKOM
PacTBOPUMOCTBIO B Bojie — Oosee 2 1/11.

Haubosiee BpenubiMu Jutst pactenuii consimu siBiisitorest cona ( NaCOs ), xmopunst (NaCl,
MgCl,, CaC}l) u cyasbar natpus (N&pSQy). JlerkopacTBopuMBIE COJIM, IOBBIIIAIOIINE
IUIOIOPO/INE TOYB —HUTPAThl. M3 cpemH epacTBOPUMBIX coyiell OE3BPEIHBIMHU  SBIISIOTCS
KapOOHAThl KaNbIMsl M MarHus, a Takxke cyiabdar Kambius (rurnc). BpemHoe BiusiHHE Ha
pacTeHus OKa3bIBACT 3aKKCh XKeJie3a, a THIAPAThl OKHCH jKejie3a — OE3BPEIHBI.

Hanbonee mMpOKO pacmpoCTpaHEHbl B IMOYBaX CIEAYIONIMNE MHUHEPalIbl W TPYIIIBI
nerxkopactBopuMbix couieit: ramut (NacCl), mupabunur (NaSQO, - 10HO), tpona (NaHCG -
NaCOg3), coma (NaCO; - 10H0) u apyrue.

OO1ee coaepkaHWe JIETKOPACTBOPUMBIX COJICH B TOYBaX M KOJMYECTBO OTACIBHBIX
KaTHOHOB M aHWOHOB OIICHWBAIOT IO JAHHBIM XUMHUYECKOTO aHajn3a BOJHOW BBITSKKH. OO
00I11eM KOJHMYECTBE COJIEH B MOYBAX CYAAT IO YIEIbHOH 3JIEKTPONPOBOTHOCTH KHUIKOH (ha3bl
TIOYBBI WIIM TI0 BEJIMYMHE TUIOTHOTO OCTATKA.

CyMMmapHOe cojiepkaHHe CoJield B TOYBEHHOM pacTBope (IUIOTHBIA OCTaToOK, Mr/am3)
CBSI3aHO C 3IeKTponpoBoAHOCTHIO (D11, MCm/cM) saMmupuyeckoii hopmynoit

[TnotHsI ocTatok = 0,64 -OI1

Bornbiasi 4acTh 3€pHOBBIX KYJIBTYpP CHW)KAET YPOXKaWHOCTH TPH AJIEKTPOIPOBOTHOCTH,
cocrapiisitonieit 4...6 MCm/cM. J[jist OBOIIHBIX KYJIBTYP U IUIOJOBBIX JCPEBHEB 3TH BEIHUUMHBI
eme Hke 1 —2 MCm/cm. OtpunatenbHblii 3QQeKT BIUSHHS JETKOPACTBOPHUMBIX COJICH Ha
pacTeHusi CBSA3aH C COBOKYITHBIM JICHCTBHEM TPEX PA3JIMYHBIX MEXaHHU3MOB. [IpeolOiiagaronryro
POJIb UTpaeT OOBIYHO BBICOKOE OCMATHYECKOE JaBIICHHE MOYBCHHOTO PAacTBOPA, BO3HUKAIOIIEE
U3-3a2 COJCPIKAaHUS PACTBOPCHHBIX COJIGH M TPUBOAAIICE K IUIOXOW YCBaMBaeMOCTH BIIArd
pacteHusiMu. [loaToMy pacTeHHsI B 3aCOJICHHBIX MTOYBAX YacTO CTPAAAIOT OT 3aCyXH Jaxe MPHU
BBICOKOW BII&XXHOCTH TMOYBBl. Emie oauH (akTop, MPEmsTCTBYIOIUNA HOPMAILHOMY POCTY
pacrenuii — cnenuduueckoe Bosaeicraue noros CI', SQ , HCOy , Na , C&*, Mg®" , unorza
NO; u K' . Korna B nmuctesix HakarummBaercs oosee 0,5 % CT wiu 6omee 0,2 % NA (B pacuete



Ha CYXYIO0 Maccy), TO MPOUCXOJUT OOTOpaHHE JTUCTHEB, OHHU MPUOOPETAIOT OPOH30BYIO OKPACKY,
BO3HHMKAIOT HEKPO3BI.

[Ipeanonaraercsi, 4To Npu BO3HUKHOBEHUU BBICOKOW KOHIIEHTPALIMM B PACTBOPE MOHOB
Na" u CI” B pacTeHmsx HapyutaeTcs NpOIECC TPAHCIHpPAIMH. BEICOKas KOHIEHTpArus B
MOYBEHHOM PacTBOpE CoJiei ca’ MPUBOAUT K HAPYILICHUIO MUTAHUS PACTEHUI KaTHOHAMU Mg**
u K . BrIcokoe cofepkaHKe B PacTBOpE HOHOB HATPHUs yXY/MIAET YCIOBHUS TUTAHHUS PACTEHHIl
KaJIbI[MEM W MarHueMm, yxXymmaeT (pu3udeckue CBOWCTBA MOYB, a MPUCYTCTBUE B MOYBAX COIBI
00yCIIOBIMBAET WICNIOUYHYIO PEAKIMI0 Cpeibl, YTO MPEMSATCTBYET HOPMAIbHOMY DPa3BUTHUIO
OOJIBIIIMHCTBA CEIbCKOXO03SUCTBEHHBIX KYIBTYP.

OCHOBHOM MEJIMOPATUBHBIN IPUEM, HAMPABJICHHBIA HAa MOBBIIIEHWE MNPOJYKTHBHOCTH
3aCOJIEHHBIX IMOYB, — IMIPOMBIBKM BOJIOHM, MPUBOJSALIME MPU HATUYUM JIpEHAXa K YJAJICHUIO U3
MOYBEHHOTO MPOMUIS JETKOPACTBOPUMBIX cojieil. OCOOEHHO MI0XO0 MOAAIOTCS MeTnopaluu
MOYBBl COJOBOIO 3aCOJICHHs, HE COJEpXallue THUIca, TaK Kak OHU UMEIOT IUIOXYIO
BOJONPOHUIIAEMOCTb.

B ectecTBEeHHBIX YCIOBHUSIX 3aCOJICHHE MOYB MPOUCXOIUT 3a CUET BBINAJACHUS COJIEU U3
3aCOJICHHBIX TPYHTOBBIX BOJI WJIM MPUHOCOM COJIEH M3 MOPEH M OKEAHOB U C TEPPUTOPHH, TAe
IIMPOKO PACIIPOCTPAHEHBI COJISIHBIE 03epa. BaKHBIM UCTOYHUKOM coliel B JaHamadTe, B TOM
YHClie U B TPYHTOBBIX BOJIAaX U B MOYBAX, CIY)KAT 3aCOJIEHHbIE MAaTEPUHCKUE MTOPOAbI, 0COOCHHO
— coysiHple KynoJia. HekoTopoe KOIMuYecTBO COJel MOXKET MOCTYyNaTh B BEPXHHE TOPU3OHTHI
MOYBBI C OMAJ0OM PacTeHUi — rajgopuroB (consHOK). Ha opoimaeMbIx MaccHBax CyIIECTBEHHBIM
HUCTOYHUKOM COJICH B MMOYBAX MOTYT OBITh OPOCUTEIBHBIC BOBI.

[To cocraBy coseil, NnpUHUMAIOIIMX y4acTHE B Mpolieccax 3acojeHus nous, B.A. Kosna
BBIJICJISIET CIEAYIONINE MPOBUHIIMY COJICHAKOIIICHUS:

exnopuaHoro coiaeHakorienus ([Ipukacmuiickas);

scynbgarno-xnopugHoro  3aconenust  (Typanckas, I[lpumuepHomopckas,  banxam-
3aiicaHckasi);

*XJ0puaHO-cynbdaTHoro  coneHakorieHuss  ([ToBomkcko-Ypanbckas, LleHTpanbHo-
Kazaxcranckas, HeKOTOpbie paitonsl Cpenueit A3un);

ecynbdarno-cogoBoro 3aconenus ([Ipumynaiickas, CpenHeykpaunckas, CpenHepycckas,
CpenneBoinkckas, 3anagHocubupcekas, Bocrounocubupckas, SIkyrckas).

CreneHu U TUIBI 3aCOJICHHOCTH MOYB B 3aBUCUMOCTH OT KOHILICHTPALIUU COJIEH MPUBEIECHBI

B Ta0m. 3.1.

Tabmuma 3.1
CrenecHb Twurme! 3aCOISHHOCTH B 3aBUCHMOCTH OT THIIA 1 MACCOBOM JOJIU COJICH B
3aCOJICHHOCTH IT0YB cyxoii mouse, %
XITOpHIbI | Cynbhatsl \ ['mapoxapOoHATHI
Jiis xsopug0-cynb(aTHOTo 3aCOICHUS
Hesacomnennsie <0,01 - -
Cnabo3acoyieHHbIC 0,01-0,05 - -
CpenHes3acoeHHbIE 0,005-0,10 - -
CHIIbHO3aCOIEHHBIE 0,1-0,2 - -
Cosnonuaku »>0,2 - -
Jnst cynb(haTHOTO U XJIOPUIHO-CYIIH(HATHOTO 3aCOJICHUS
He3aconennsie 0-0,1 <0,10 -
Cirabo3acoeHHbIE 0-0,1 0,1-0,4 -
CpenHesacosaeHHbIC 0,05 0,4-0,6 -
CHIBHO3aCOJIEHHEIE 0-1,0 0,6-0,8 -
CoJioHuaku - >0,8 -
J11s1 cCOOOBOTO U CMEIIAHHOI'O 3aCOJICHUS
Hesacomnennsie 0,001 0,02 <0,6
Cnabo3acoyieHHbIC 0,001 0,05-0,1 0,1-0,2




CpenHes3acoIeHHbIE 0,1 0,2 0,2-0,3

CHIIbHO3aCOIEHHBIE 0,2 0,2 0,3-0,4

Cosnonuaku 0,2 0,2 >0,4

Bmopuunoe 3aconenue noug

[lpy HaKOIUIGHWH B TOYBaX JIETKOPACTBOPUMBIX COJICH, TPOHMCXOJSIIEM BCICICTBHE
UCKYCCTBEHHOTO H3MEHEHHUs BOIHO-COJICBOTO pEXHMMa, dalle BCEro IMpH HENPaBUIHLHOM
OpOIIICHHUH, peXe —IIPH HEYMEPEHHOM BHINIace Ha Jyrax, NMPH HEMPaBUIBHOM PETYIUPOBAHHH
MABOJKOB, HEMPAaBWJIBHOM OCYIIEHUW TEPPUTOPHH M Tak Jajiee, BO3HUKAET BTOPUYHOE
3aCOJICHHE TIOYB.

[Ipomiecc BTOPUYHOTO 3aCONICHUST MOXET HAKIAIbIBATbCSA HA TOYBBI ECTECTBEHHO
3aCOJISTIOIINECS], OCTaTOYHO-3aCOJICHHBIE, MCXOJHO HE3aCOJICHHBIE WJIN TIyOOKOPAaCCOJICHHBIE.
OcHOBHBIE MEXaHHM3MBI AITOTO IIpollecca — MPHUHOC COJEH C OpOCUTENBHBIMH BOJAMU B
pPacTBOPEHHOM HWJIM B3BEUICHHOM COCTOSHUM W BBINAJCHUE COJICH B IMOYBEHHOW TOJIIE W3
MUHEPATU30BaHHBIX TPYHTOBBIX BOJ], YPOBEHb KOTOPBIX MPH OPOLICHUH YaCTO IMOJHHMAETCH.
[lpy HemocTaTOYHOM JpEHaXKe BTOPUYHOE 3aCOJICHHE MOXKET HMMETh KaracTpoduyeckue
MOCNEACTBHsI, TaK KaK M3-32 OOJNBIIOr0 HAKOIUICHHS COJEH B IMOYBAaX OOIIMPHBIE MACCHBBI
OpOIIAEMBIX 3€MEIlb CTAHOBSITCS HEMPUTOAHBIMHE TSI 3EMIICIICITHUSI.

BropuuHoe 3aconeHue TMMOYB Ha OpPOIMIAEMBIX YYacTKaX dYacTO COIMPOBOXKIAETCS
3arpsS3HEHUEM TI0YB TSDKENBIMH METaUIaMH, TEeCTHIMIAMH, TepOUIHUIaMH, HUTPaTaMH,
COCTMHEHUSIMU Oopa.

[Ipu BTOpUYHOM 3aCOJIEHUU MTPOUCXOSAT CYIIECTBEHHBIC N3MEHEHUSI MHOTUX XUMHYECKHIX
CBOWCTB TIOYB. OAHOBPEMEHHO C HAKOIUIEHHEM JIETKOPACTBOPHMBIX COJEH aKKyMYJIHPYIOTCS
TUIIC ¥ KapOOHATHI, OKa3bIBAIOIINE OIATOMPUATHOE BO3/ICHCTBIE HA (PU3UYECKIE CBOMCTBA TIOYB,;
B HEOJIATONPUATHYIO CTOPOHY M3MEHSIETCSl COCTaB MOYBEHHOTO IMOTJIOMIAIONIETO KOMILIEKCa, B
koTopoM C&* samermaercst monamu Mg®* u Na' , BospacTaer MOABIKHOCTb COCIUHCHNUI Kallus,
KPEMHUS U JKeJe3a.

N3b6exaTh MHOTHMX W3 TEPEUYHCICHHBIX OTPHUIATENBHBIX MOCIEACTBHIA OPOIIAEMOTO
3eMJIe[IeNusl MOKHO Ha OCHOBE TIPHMEHEHHs Oojieeé COBPEMEHHOH TEXHOJOTHH C
UCIIOJIb30BAaHUEM 3aKPBITBIX TPYOONPOBOAOB, MOKIEBAHUS Majol WHTEHCHUBHOCTH, JIpEHaXKa
TPYHTOBBIX BOJl, KOHIWIIMOHUPOBAHHS OPOCUTEIBHBIX BOJ W Tak nainee. [lpu opomeHuH
HeoOXOouMa BBICOKAsl KYJIbTypa 3eMJICIENusi, CTPOroe COOIIOJEHUE TEXHOJIOTHYECKUX HOPM,
y4eT BIQYKHOCTH TIOYB.

OKCINHEPUMEHTAJIBHAA YACTDH

[Tocynaunpubops

1 Bechl TexHUYECKHE.

2 O0pa31ipl oYB.

3 brokc /1 B3BEIIMBAHMSI IOYBHI.

4 KoHnueckue Konbbl BMeCTUMOCTbE0 250¢em® (2 . ).

5 Lleatpudyra.

6 ®unsTpoBasbHAS OyMmara.

7 CtexJIsiHHas1 BOPOHKA.

8 MepHbIil IIMHIIP BMECTUMOCTBIO 25 ove

9 Iunerka 25cm°.

10 ®apdoposas gamika.

11 Boasiaas GausL.

12 CymwuibHBIN TTKAD.

13 IIpobupkwu.

PeakTuBboupacTBOpBHI

1 HNG; (xoHir.).

2 PactBop AgNO;s (20 %).

3 PactBop BaCh (20 %).

4 HCI (koHr.).




5 PactBop HCI (10 %).

6 PactBop (NH4)C,04 (4 %).

7 PacTtBOp nudeHnIaMrHa B CEPHOIM KUCIIOTE.

OmnpiT 1. [IpuroroB/ieHue BOAHON BBITSIZKKH M3 NMOYBBI U (PUJILTPOBaHHE MOYBEHHOM
CyCNeH3UH

[TpurotoBbTEe BOAHYIO BBITSDKKY M3 MOYBHL. Ilociie yero BBITSXKKY OTQUIBTPYITE uepe3
NBOWHOM ckiam4arelid GuibTp. OunbTp momectute B BOpOHKY nuamerpom 15...20 cMm Tak,
yTo0BbI OH Jekan Ha 0,5...1cm Hmke kpas BopoHKH. ConepKUMOe KOJIOBI BCTPSXHUTE, YTOOBI
B3MYTUTh HAaBECKy, M Ha (QUIBTp cTapaiiTech IMepeHecTd BC MouBy. CTPyIO CYCHEH3UU
HarpaBbTe Ha OOKOBYIO CTEHKY BOPOHKM, 4YTOOBI HE mopBath GuibTp. IlepByro mopiuio
¢unbTpata o6semom 0 10 oM’ 0TOpOChTE U TOJBKO 3aTeM coOepuTe QUIBTPAT B YHCTHIN CyXOn
npueMHUK (K0a0y). MyTHbBIH ¢uibTpar nepebunbrpyiite. M3Mepbre MEpHBIM THIHHIPOM
KOJINYECTBO (puibTpaTa.

OmnbIT 2. OnpenesieHue NJIOTHOTO OCTATKA BOJHOI BBITSIKKH

OrGepure mumetkoit 25 cM® (GUIBTpaTa, MOMECTHTE B BBICYIICHHYIO W B3BEIICHHYIO C
norpemHocThio He 6omnee 0,001r dapdoporyro yamky u BeImapuBaiTe GUIBTPAT HA BOASHON
Oane. [lo OKOHUAaHWM BBHIMAPUBAHUSA YAIIKy C CYXHUM OCTAaTKOM MPOTPUTE CHAPYKHU
bunsTpoBaIbHONW OyMmMaroil u BeIcymmTe B cymuwibHOM mkady mpu 105 T B TedyeHuwe Tpex
4acoB, OXJIaIUTE, B3BEChTE C MOrpenrHocThio He 6onee 0,001r.

s Toro, 4TtoObl yIaduTh M3 CYXOro OCTaTKa pacTBOPHUMBbIE OpraHMYECKHUE BEIIECTBA,
NPOKAINTE YalKy ¢ cyxuM octatkoM B Mydene npu 600 T no Gemoro usera: 10...15mun ¢
MOMEHTa JOCTH)KEHMsI YKa3aHHOH Temriieparypbl. Eciau o3oieHue He Mpou30ILUI0, TO YallKy
OXJIaIuTe, 100aBhTE HECKOIBKO Karelb JUCTUUIMPOBAHHON BOJIBI M CHOBA MPOKAIHTE.

MaccoByro MO0 TUIOTHOTO OCTaTKa BOAHOW BBITSKKM B aHAIM3UPyeMoW mouse, B %0,
BBIUUCIIUTE 110 PopMyIIe:

(m-m,)1500

oF (2.1)

rJe M -Macca Yalku C OCTaTKoM, T; My —macca mycTtoi damku, r; 500 «oadduruent
nepecyeTa B MPOILEHTHI; 25 -00beM MPoObI BBITSIKKH, oM,

CogepxaHuie BOJOPACTBOPUMBIX coOJiell B OOJBIIMHCTBE MOYB KOJIEOJIETCS OT COTHIX JI0
JECATHIX JOJEH MpOoIeHTa. 3aCONEHHBIMUA CUUTAIOTCS MOYBBI C cojaepkaHueM cojeit 6omnee 0,2
%. Ecniu B mouBax cojeprkanue coiieid mpesbimaetr 1 %, To uX OTHOCAT K COJTOHYAKAM.

OnbiT 3. KaudecTBeHHOe ompeaeieHHe XJOPHI-HOHA, CYyJb(aT-uOHA, KAJIbUUA H
HUTPATOB B BOAHOM BPTAKKE

Onpedenenue x10pud-uoHo8

Haneiite B mpoOupky 5 oM’ (bunpTpaTa BOJHOW BBITSKKH, TTOJKUCIUTE a30THON KHCIOTON
(1 —2 xarum) Ui paspylieHuss OMKapOOHATOB, MPUOABBETE HECKOJBKO Karelb a30THOKUCIIOTO
cepebpa, mnepememaiite. Ilo xapakTepy ocanka Xxjopuja cepebpa caenaTe BBIBOJ O
COJIEp>KaHUU XJIOPUI-HOHOB B IOYBE:

II;10THEIN OCTAaTOK =

Ocanox Conepxanne Cl
mr Ha 100¢M° BBITSOKKH r Ha 100r moussl, %
Bospioii XJ10nseBUHBII > 10 Jecsareie moau
CuinibHast MyTh 5-10 Cortble monu
OmnaneciieHus 0,1-1 TrIcsuHbBIC 1OIH

Onpedenenue cynoham-uonos

Haneiite B npoOupky 2 em® ¢bunbTpaTa BOAHOW BBITSKKHU, 10OABHTE HECKOJIBKO Karellb
KOHIICHTPUPOBAHHOW COJITHOW KHCIOTHI U 1 —2 oM’ pactBopa xyopuctoro Oapusi. PactBop B
MpOOUpKe HArpenTe 10 KUTICHUS.

[Ipy Hammuuu cynb(aToB BBIMANAET OCNBIH MEIKOKPUCTAUIMYECKH ocamok. [lo
XapaKTepy 0calika CIENaiTe BEIBOJ O COIEPKaHUU CyNIb()aT-MOHOB B TIOYBE:!

Ocanox Conepsxanne SO,




| mr va 100cm° BHITSHKKH |

r Ha 100r moussl, %

bobI110#, OBICTPO OCEIAIOIINIA HA THO 50 JlecsaTeie momu
MyThb, OSBIISFOIIASCS Cpa3y 1-10 Cortsle nonu
MeIeHHO TTOSBIISAIONIAsICS cliabas MyTh 0,5-1 TrIcsTuHBIE TOIU

Onpeoenenue kanvyus

Hareiite B mpobupky 2 cM® (GHUIBTpaTa BOXHON BBITSIKKH, TOAKHCTHTE 1 —2 KArUTsIME
COJISIHOM KHCIOTHI M 106aBbTe 1,5...2 cM® pacTBopa okcaiara ammoHus. [1o xapakrepy ocanka
c/IeaiTe BBIBOJI O COJEPKAHUU KaJblIMs B TIOYBE:

Ocanok

Copepsxanne Ca”

3
mr Ha 100cM” BBITSKKHA

r ga 100r moussl, %

Bonwmioit, Beinagaromumii cpasy 50 JHecsareie moau
MyTs, BBLACIISIOIIASCS npu 1-10 Cortble monu
TepeMenTMBaHUN

Cnabass MyTh, BBIICNSAIOMIAACS  IPHU 0,1-1 TrIcsuHbBIC 1O
CTOSIHUM

Onpedenenue Humpamos

Haneiite B mpobupky 2 oM’ (dbunpTpaTa BOJHON BBITSHKKH U IO KAIUISIM T0OABHTE PACTBOP
nuQeHnIaMuHa B CepHOW KucnoTe. [Ipu Hanuumu HUTPATOB PACTBOP OKPALIMBAETCS B CHHHM

I[BET.
3aHecHuTe NOJTyYeHHbIE Pe3yIbTaThl B Ta0I. 3.2.
Tabmauma 3.2
Ne mpo6sI Mecro [TnoTHBIH Conepskanne nonos (r) va 100r Conepikanue
orbopa ocTatok, % noyBkl, % HUTPATOB
po6 cr SOY, Ca**
4 BuIBOABI

[Ipoananu3upyiiTe NONYyUYEHHBIE PE3YJIbTAThl U CIEJIANTE BBIBOABI O COAECPKAHUU B MOYBE
pacTBOpUMBIX cosiel. [1o Beu4rHe MIOTHOro OCTaTKa ONPEJEIUTE CTENIEHb 3aCOJICHHOCTH MTOYB.
Koumponvnvie sonpocwi

1. Yem BBI3BaHA 3aCOJIEHHOCTH [IOYB?

2. Kak MOXHO OLIEHUTb COJIepKaHUE COJIEH B IOYBE?
3. C 4eM cBsI3aH OTpHUIATENbHBIN Y(PPEKT BIUSHHS COICH HA pacTCHHS ?
4. KakoBBI IIOCJIEACTBUSA 3aCOJIEHHOCTH IIOYB?

5. Ilepeuncnure ecTeCTBEHHbIE HCTOYHUKH 3aCOJICHUS TTOYB.
6. Kakue BBIACTSAIOT IPOBUHITMH COJICHAKOIIIICHUS ?

7. KakuM o0Opa3oM BO3HUKAET BTOPUYHOE 3acojieHHE MOoYB? Kak M3MEHSIOTCS MPU 3TOM

XUMHUUYECKHUE CBOICTBA OYB?

8. Kak wu3bexaTs OTpUIIATETBHBIX IIOCIEACTBUN mpu 3acoieHun mouB? Kakwue

MEeJIMOPAaTUBHBIE TPHUEMbI TPUMEHSIOT?

JlabopaTopnasi pabora Ned
MOHHMTOPHHI COCTOSIHUSI CHEsKHOT'0 MOKPOBAa YPOAHN3UPOBAHHON TEPPUTOPHH

Llenv pabomot.

1) mpoBecTr 0T6Op MPOO CHEra HAa OCHOBHBIX TEPEKpecTKax r. ToMCKa;
2) rpaBUMETPUYECKUM METO/IOM OIIPEICIUTh COAepKaHue npumecei (Mr/r);
3) mpoaHaIM3MPOBATH COCTOSIHUE CHEra IO OpPraHOJENTHYECKHM IOKa3zaTelsM (IIBeT,

I[BETHOCTh, MyTHOCTb, 3aIax);




4) mpoBeCTH KayeCTBEHHOE OIpPEACICHUE HATW4YUs B NpoOE MOHOB CBHHIIA, JKEle3a,
cynbdaT-aHHOHOB;

5) mpoBecTH cpaBHEHHE COJACP)KaHUS MPUMECEH B CHE)KHOM IIOKPOBE Ha IEPEKPECTKAX T.
ToMcka 1 B 30HaX OTAbIXa,

6) caenarh BBIBOJ O CTENECHU 3arpsi3HEHHOCTH CHEKHOTO MOKPOBA OT aBTOTPAHCIIOPTHBIX
CPEJICTB.

Obwue nonodicenus

OneHka COCTOSIHMSI OKPYXKAIOIIEW Cpelbl IO CTENEHH 3arpsA3HCHMsI CHEKHOIO IOKpOBa
SBIISICTCS PACIPOCTPAHEHHBIM MPUEMOM IPOBEACHUS MOHUTOpHHTa. Ilogo0HbIe MccnenoBaHMs
HE TpeOyloT JOpOroCTOSIEro OOOpPYAOBaHUS M IO3BOJIAIOT IPOBOAUThH JKCIpEcC-aHAIU3
3arpsssHeHui. IlosTroMy BO MHOrux crpaHax mupa, Hanpumep B DUHISHINUU, 3TOT METOA
IIMPOKO PACIpPOCTPAHEH U TO3BOJISIET MOJIy4aTh XapaKTEPUCTHKU SKOJIOTMYECKON 0OCTaHOBKH
Ha 3HAYUTEIbHBIX TEPPUTOPHSIX.

[Ipobnema umnctoThl arMocdepsl He HoBa. OHa BO3HUKIA BMECTE C MOSIBICHHEM
NPOMBIIIJICHHOCTH M TPAHCIIOpPTa, pabOTaloIUX Ha YIJie, a 3aTeM Ha MPOJYKTax MepepaboTKH
He(TH. BBICTPBI M MOBCEMECTHBIM POCT MPOMBINIJIEHHOCTH M TpaHCIOpTa B XX CTOJIETUH
IpUBEN K PE3KOMY pOCTy OOBEMOB M TOKCHYHOCTH BBIOPOCOB, KOTOpBIE YK€ HE MOTYT OBITH
«pacTBOPEHBI» B aTMochepe 10 Oe3BPEAHbIX I IPUPOAHOM Cpelibl U YeIOBeKa KOHLIEHTPALHA.

3arpsi3HeHHEe aTMOC(epbl UMEET €CTECTBEHHOE M HCKYCCTBEHHOE NPOMCXOXKICHUE (pHC.
4.1).
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Puc. 4.1VlcTouHMKM 3arps3HEHUS BO3yXa
Cpenu ecmecmeennuix (HpakTOPOB BBIAEISIOTCS:
1 BHE3eMHOE 3arpsI3HEHHUE BO3yXa KOCMUUYECKOH MbUIbI0 1 KOCMUUYECKUM U3ITyYEHHUEM,
2 3eMHOE 3arpsi3HeHHE aTMoc(epsl MPU U3BEPKEHUU BYJIKAaHOB, BHIBETPUBAHUU TOPHBIX
HIOPOJI, BUTBHBIX OypsiX, JECHBIX MOXKapaX, BO3ZHUKAIOIIKUX OT yIapOB MOJHUMN, BBIHOCE MOPCKUX
coJei.



VYCIIOBHO pa3fensioT €CTeCTBEHHOE 3arpsi3sHeHHe arMoc(epbl Ha KOHTHHEHTAJIBHOE U
MOPCKOE; OpraHMYecKoe W Heopranumveckoe. K OpraHM4ecknM OTHOCST a’po-TUIAHKTOH-
OakTepuu, B TOM 4HCIe OOJE3HETBOPHBIC, CIOPHI TPHUOOB, MBUIbIYY PACTCHUH (BKIFOUAs
SZIOBUTYIO MbLIbIYY aMOPO3UH) U T.II.

Ha nomio ecrectBeHHBIX (hakTOpoB B KOHIE XX B. mpuxomwiocb 75 % obmero
3arpsi3HEHUS aTMOC(epbl, ocTalibHbIE 25 % —pe3ynbTaT aHTPOIIOTEHHON NEeITEILHOCTH.

Hckyccmeennoe  3arpsizHeHHe — atMoc(epbl  pa3leNsioT  Ha  PaJuOaKTHUBHOE,
AJIEKTPOMArHUTHOE, [IYMOBOE, IHCIIEPCHOE W Tra3000pa3Hoe, a Takke IO OTPacisiM
MPOMBINIICHHOCTH M BHJIAaM TEXHOJIOTHYECKUX MPOILIECCOB.

['maBHBIME 1 HanOoJIee OMTACHBIMUA UCTOYHUKAMU 3arPS3HEHHN SBIISIFOTCS TPOMBIIIICHHBIE,
TPaHCIOPTHBIE U OBITOBBIE BHIOPOCHI.

[To OCOOEHHOCTSIM CTPOCHHS H XapakTepy BIHSHUS Ha armochepy 3arps3HUTEIH
MOJIPA3/ICNIAIOT HA MEXaHUYECKUE U XUMUYIECKUE.

OCHOBHBIMH XMMHUYECKHMH BBIOPOCAMH aHTPOIIOI€HHOTO TPOUCXOXKICHUS SIBIISIOTCS
okcunpl yraepona (CO u COy), muokcun cepbl SOy, MeTan CHg, okcunbt azota (NO, NG). [pu
UCIOIB30BaHUU (PeoHOB B artMocdepy mocTymaloT xiopdropyrieBogopoas (XDPVY), a B
pe3yabTare pabOThl TPAHCIIOPTa — YIJIEBOAOPOAbI (CaMblii TOKCHYHBIN OeH3(a)llUpeH U ero
npou3BojaHbie). B Tabn. 4.1 mnpeacrtaBieHbl JaHHBIC 10 OCHOBHBIM  3arpS3HHUTEIISIM
aTMocgepHoro Bo3ayxa B Poccuu.

Cpenu 3arpsi3HHTENECd BO3dyXxa 0coOyro Tpymmy oOpa3yloT BeIIecTBa, 00JIaIarolIne
KaHIIEPOr€HHOM aKTUBHOCTBIO. DJTO B TEPBYIO odepens OeH3(a)IHpeH U €ro NpOM3BOJAHBIC,
JIpyrue apoMaTHYECKUE YTJICBOJOPOABI, ITOCTYMMAIOIUE OT KOTEIBHBIX IMPOMBIIUICHHBIX
NPENPUATHIA U C BBIXJIOMHBIMU ra3aMU aBTOTPAHCIIOPTA.

HeOnaromnpusiTHoe BO3JIEHCTBHE Ha OpPraHWU3M YeJIOBEKAa OKa3bIBAIOT M COCIUHEHHS
CBUHIIA, COJICPIKAIIMECS B BBIXJIONHBIX razax apromoOuiei. [IpucyTcTBre TakuX COCIUHEHHI B
KPOBH 4YEJIOBEKAa BO3PACTAcT C YBEJIMYCHHEM €ro COJCp)KaHHs B BO3AyXe, YTO NPHUBOIUT K
CHIDKEHHIO aKTUBHOCTEH ()epMEHTOB, K HAPYIICHUIO OOMEHHBIX IPOIIECCOB.

[IpoGnema 3arpsi3HEHHsS] OKpYXaloleld cpenbl XapakTepHa W st Tomckon obmactu. Ilo
naHHBIM ['ockomcrata 00U 00BEM BBIOPOCOB 3arps3HSIONIMX BEIIECTB B aTMochepy mo
Tomckoit obaactu B 2003r. cocrasmn 193,28teic. T B rox (B 2002r. — 191,71TkIC. T), B TOM
YKCIe OT CTAl[MOHAPHBIX UCTOYHHMKOB — 25,639 Tehic. T (B 2002 r. — 24,069 THIC. T), OT
NEPEABIKHBIX UCTOYHUKOB (aBTOTpaHcmopra) — 167,641reic. T (B 2002r1. — 167,64 1rbIC. T).
Bri6pocsl B atMocdepy oT aBToTpaHcnopTa coctaBmiid — 86,7 %ot o0miero o6bema BEIOPOCOB B
atmocdepy (B 2002r. — 87,4 %).

Tabmuua 4.1 OCHOBHBIE 3arpsS3HUATENN aTMOC(EpHI

3arpsi3HUTENHN OcHOBHBIE CpenneronoBasi | Bo3nelicTBue Ha OKpYKarOUIyIO Cpey U
UCKYCCTBEHHBIC | KOHIICHTPAIIHS 3JI0POBbE YETIOBEKA
UCTOYHUKHA B BO3JIyXe
mr/m°
TBepabie Cxurauue 0,04-0,4 CHWXKEHNE COJIHEYHOIO OCBEIIEHUSA U
YaCTHIIBI TOTLIINBA BUJIUMOCTH, yBEIMYCHHE OOJAYHOCTH,
(meute, 30ma u | (okomo 2,4 - TYMaHHOCTH. PaspylleHue u 3arpsi3sHCHHE
T.I1.) 10°r) MaTEPUKOB. BosmoxHOE CHIDKCHUE

TeMIlepaTypbl  3€MJIM B  pe3yJbTare
JUTUTEJIbHOTO BO3ICUCTBUS

CepHuctoiit Coxuranue 0,5-0,1 XpOHUYECKOE  TOpaKEHUE  PACTEHHUH,

aarugpun SO, | TorumBa CHUKEHUE YPOXKAMHOCTHU, YHHUUTOKEHUE
(oxomo JIECOB, 3a00JICBAHUS JBIXATCIbHBIX MyTeH
1,5...1,75 - 19
1)

Oxcuapl  azora | OxucieHue 0,05-0,2 ITormomenue COJIHEYHOT'O CBeETa,

NOy aTMOC(hEpHOTO oOpa3zoBaHne (HOTOXMMHYECKOTO CMOTa,




asora u «KUCJIOTHBIX  Joxaen».  Paspyuienue

TOIUIMBA  TIpU MaTepUajoB, CHIKEHHE YpOXKaHOCTH,

BBICOKOH YHHUYTOXKEHUE JIECOB, YMEHBIIICHUE

Temmneparype coJiep>KaHusl TeMOryio0rHa B KPOBU

(oxomo 5,5

10" 1)
Oxcunp Henonnoe 1...50 YMeHbIIICHHE COIep)KaHusl TeMOTTIO0MHA B
yriepoga CO CropaHue KpPOBH

TOTLIINBA

(oxomo

2,5..35 - 1B

1)
Jleryuue Henonnoe o 3 [TopaxeHnue pacTeHHl ITPU KOHUEHTPALIMU
YTJIEBOJIOPOBI | CTOpPaHHUE peime 0,02 MF/M3, pasapaxaroiee
Y UX MPOAYKTHI | TOILIMBA JelicTBUE Ha TJ1a3a

(oxomo 8 - 10

1)

JluHaMuka BBIOPOCOB 3arpsi3HSAIONIMX BEHIECTB B arMocdepy OT CTallMOHAPHBIX
UCTOYHUKOB (B ThIC.T/rox) Ha Tepputopuu Tomckoit obmactu 3a mepuox 1995 — 2003r., no
JMaHHbIM ctatoTueTHOCTH 2-TTI (Bo3ayX), mpeacTaBieHsl Ha puc. 4.2.
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Puc. 4.2 ]luarpamma BBIOPOCOB 3arpsI3HSIIONIMX BEMIECTB B aTMocdepy
OT CTAaIlMOHAPHBIX UCTOYHUKOB, 1995 — 2003r.
Ha npemnpustusx obnactu ynosieno 14,097 teic.t/ron Bpenusix BemecTB (35,48 %ot
OTXOJAIINX ), yTHau3upoBaHo 4,288teic.1/To1.
BrIOpOCH! 3arps3HSIONIMX BEIIECTB B aTMOC(epy OT CTAI[MOHAPHBIX MCTOYHUKOB HA JYIILY
HaceseHus1 B ToMCKo# 00acTi peIcTaBlieHbl Ha puc. 4.3.
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Puc.4.3 lnarpamMma BBIOPOCOB 3arps3HSIONIMX BEHIECTB B aTMOchepy
OT CTallMOHAPHBIX UCTOYHUKOB Ha AyIIy HaceneHus Tomckoi o0macti

Ha npeanpusitusix r. Tomcka ynoBieHo 6,86 Thic.T/To/] 3arpsi3HSIONIMX BEUIECTB, U3 HUX
yrumsupoBano 1,16 teic.t/ron. Crenenp ynaBnuBanus coctaBisier 53,06 %.K coxanenuto,
ABTOTPAHCIIOPT MPOJOJDKACT 3arps3HATh OKPYKAIOUIYI0 Cpeay MPOAYKTAMH HEMOJIHOTO
cropanus torumBa. B 2003 r. umentpamu ['occaHsmuaHag3zopa Ha aBTOMArucTpaisixX B 30HE
JKUJION 3acTpoiku ObLI0 uccienoBaHo 1769 mpob6 atMocdepHoro Bosnmyxa, u3 Hux 13,7 %
OKa3aJIUCh HecTaHAApTHBIMU. OCHOBHBIMH HMHIPEJUEHTAMH, 110 KOTOPHIM OTMEYajoCh
HanOoJIbIIIee KOJMYECTBO MPOO, HE OTBEUAIOIIMX TUTHEHUYECKUM HOpPMAaTHBaM, OBLUTH. OKHCH
yriepona — 14,9 % e — 16,3 % hopmansaerug — 3,5 %,0kucnsl azora — 3,8 %,cepHUCTBIIM
raz — 1,1 % ceunen — 1,2 %.

OmHuM W3 crmocoOOB  JKCIpecc-aHalu3a  3arpsi3HEHHst  aTMocdepbl  BbIOpocamu
AQHTPOIIOTEHHOTO MPOUCXOKIACHUS MOXKET CIIY)KUTh aHAIIU3 COJIEPYKAHHS MPUMECEH B CHEXXHOM
IIOKpOBE.

IIpy mnOpoBeAeHMH MCCIEAOBAHUM CHEKHOIO IOKpPOBAa MArucTpajied  BO3MOXKHO
Ka4eCTBEHHOE OIPECNICHHE 3albUICHHOCTH BO3ayxa (0Omias macca MpUMeceid), 3arpsi3HEHUs
COJISIMHU TSDKEITBIX METAJUIOB (CBHHIIA, JKelie3a | T.11.), CyJbdaTraMu, XJIOPHIAMUA, OPraHUICCKUMH
BeIlleCTBaMH (IIepMaHTaHaTHas U OMXpOMaTHAas MPOOkI) H T.JI.

KCHEPUMEHTAJIbBHASI YACTb

[Mocynaunpubops

1 Bechl aHaIUTHYECKHUE.

2 Emxoctu uist mpo6 chera (15mmir.).

3 [Ipobupkwu.

4 Yamiku [ist BEIITAPUBAHUS.

5 IlIkana nBETHOCTH.

6 CriuproBKa.

7 Jlepxarens.

8 YHuBepcanbHast UHAMKAaTOpHAs Oymara.

9 DNIeKTPOILITUTKA.

10 ®unbTpsl OyMaxHbIE.

11 Kos0OsI IUIOCKOIOHHEIE.

12 CrexnsHHBIC TATIOYKH.

PeakTuBboupacTBOpBHI

1 PactBop AgNO;s (1 %).

2 PactBop BaCh (5 %).

3 PactBop N&S (1 %).

4 PactBop KSCN (1%).

5 PactBop HCI (1:5).

6 Iepcyabdar kamust (KPHCT.).

Memoouxka evinonHenus



1 OT60p npod

Ha 0>xuBIEHHBIX MTepeKpecTKax aBTOMOOMIBHBIX MarucTpaiei r. Tomcka ordbepute mpoObl
CHera Ha BBHIODAHHBIX IUIOIIAJKAaX pasMepoM He MeHee 1 M°. OGmias Macca oGpasia JOIKHA
coctaByaTh 600...800r. [IpoOb1 mpoHyMepyliTe, TOMECTUTE B Tapy ¢ mpoOkamu. [lomydeHHbIe

naHHble 0TOOpa npob odopmure B Bujae Tadl. 4.2.
Tabmuma 4.2

Ne Bpewms Mecto (IepeKpecTKH yIuiL)
poObI

Kuposa u Jlenuna

I"'opoxckoii can

I'epuiena u Jlennna

HaxumoBa u Jleanna

®pynse u JIennna

Ocrt. 4 IloaukInHuKa

JlarepHsrii cag

Jleanna u nep. 1905r.

I, FOxuas

'SOOO\IOm-wa\JH

AstoBok3ain Tomck-1

2 OnbiT Ne 1: Obmiee conep:kanue npumeceii

B mnpenBapuTenbHO B3BEIICHHYIO YallleyKy JUIsS BbImapuBaHus (M) HOMECTHUTE YacTh
npoOBl M B3BEChTE Yalleuky ¢ mpoboit (Mp). Yamiedyky HarpedTe Ha IUIMTKE O IOJIHOTO
UCMAPEHUsT BOABI M JIOCTHXKEHHS ITOCTOSIHHOM MacChl, IOCJIE OXJaXICHHUA O KOMHAaTHOU
TeMIepaTypsl (Mg).

Paccuuraiite o ¢popmyite (4.1) comepikanue mpuMeceii:

w= \m; =M, ) 1000 (4.1)
(mz - m1)
r7ie My — Macca Yaleyky JiIs BhITapuBaHMs, My — Macca Yalleyku ¢ mpoOoi, Mg — Macca
YalieyKky ¢ mpoOoi mocie yaaaeHus BOIbI.
[Tomyyenusie nanupie opopmute B Bujae Tadi. 4.3.

Tabmuna 4.3
No my, T mp, T ms, T o, % [Ipumeyanue
poObI
1
10

Heb6omnbioe komuaecTBo mpoosl (oxoso 200r) ocTaBbTe MPU KOMHATHON TEMIIEPAType IS
NIOJIHOTO pacIUIaBieHUsl CHera. [loMyueHHYI0 JKMAKOCTB IpoaHanu3upyire (ompenenure
[[BETHOCTh, MYTHOCTb, 3amnax, PH, cogep)kaHuie CBHHIIA, XKeje3a, Cyab(PaToB, XJIOPHUIOB).

3 OnbIT Ne 2: Onpenesienne PH ¢ NoOMOIIBI0 YHMBEPCATbHOT0 HHANKATOPA

[Tomocky MHAUKATOPHOM OyMaru MOMECTUTE B MPOOMPKY, COACPIKAIIYI0 TPUMEPHO 5 cM
uccuenyemoil Tanoi Boasl. OKpacKy WHAMKATOPHOW OyMaru CpaBHUTE CO HIKAJIOH.

4 OnpIT Ne 3: IIBeTHOCTH

B xon0y momectute 5 cm3 rccneayeMoit mpoOkl U, MpocMaTpuBas CBepXy, Ha 6erom ¢oHe
1Py JOCTAaTOYHOM OOKOBOM OCBCHICHHUH (IHEBHOM, HCKYCCTBEHHOM), CPaBHHUTE CO IIKAJIOM
I[BETHOCTH.

Jnst mpuroToBieHWs IKaidkl cMmemanTte pactBopel Ne 1 mw Ne 2 B ciemyromux
COOTHOIIICHUSIX:

PactBop Nel, om° 0 1 2 3| 4 5 6 8 100 12 1
PactBop Ne2, cm® 100199 | 98 | 97]96 | 95 | 94 | 92| 90| 88 84
I'pamycet nBetHoct | O 5 10 | 1520 | 25 | 30| 35| 40| 45 5(

3

= Q)




Pacmeop Ne 1: 0,0875r 6uxpomara Kamusi, 2 T cyiIbhara kobansta u 1 cM® cepHOit
KHACIOTHI (MJIOTHOCTH 1,84F/CM3) u goBectu 00beM 10 1 am” (cootBeTcTByeT 11BeTHOCTH 500°).

Pacmeop Ne 2: 1 cM® KOHIGHTPHPOBAHHON CepHON KHUCIOTH (mmoTHOCTs 1,84 rlem’) n
JIOBECTH B MEPHOM K0JIOE JUCTHUIUIMPOBAHHOM BOIOH 10 00bema 1 ,I[M3.

5 OnbiT Ne 4: MyTHOCTH

B npobupky momectute 10 oM’ uccaeayemMor Boabl. OmnpeaenuTte MYTHOCTb BOJIBI,
paccmarpuBas mpoOUpPKy CBEpXy Ha O€JIOM M, COOTBETCTBEHHO, TEMHOM (DOHE TMPU JOCTATOUHOM
OOKOBOM OCBeIIeHNHU (THEBHOM, HCKYCCTBEHHOM).

MyTHOCTB: C€1a00 omnanecuupyrolnas, onalecuupyromas, ciado MyTHas, MyTHas, OYeHb
MyTHasl.

6 OnbIT Ne 5: 3anax

3amonHuTe KOOy MccaeayemMoi Bogoi Ha 1/3 o0beMa u 3akpoiite mpoOkoii. B3ooraiite
cofepkuMoe KoyIObl. OTKpoHTe KOOy M OCTOPOXHO, HETJTYyOOKO BIbIXas BO3AYX, cpa3y ke
OTIpeNIeNIUTE XapaKTep 3araxa.

Ecnu 3amax cpasy He OlrymiaeTcsi, UCTIBITAHHE MOKHO MTOBTOPUTH, HATPEB BOY B KOJIOE 110
temrepatypsl 60 C.

WNHTeHcuBHOCTH 3amaxa ompeaensite mo 5S-0anbHoi mikane: 0 — He omrymaercs; 1 —
0OHApY)XMBAETCSI TOJIBKO OMBITHBIM HCCIIE0OBaTENeM; 2 — Ciialblil, 0OHApYKHUBAETCSA TOJHKO B
TOM ciyd4ae, eciii 0OpaTUTh Ha HEero BHUMaHUe; 3 —3aMETHBIH, 0OHapyKUBaeTCs OTpeOuTEIeM
Y BBI3BIBACT HEOJOOpUTEIBHBIC OT3BIBBI; 4 — OTYETIWBBIN, OOpamaronuii Ha ce0s BHUMaHUE U
JIeNatouIui BOAY HETPUTOIHOM JUIsl MUThS; D — OYeHb CUJIbHBIN, JeNatouuid BOAY COBEPIICHHO
HETPUTOJTHOM.

EcTecTBeHHbIE 3amaXy OMKUCHIBAIOT, PUIEPIKUBASCH CIETYIOIIEeH TEPMUHOIOTHH

CumBon XapakTep 3amnaxa
A apoMaTHBIN
b 0OJIOTHBIN
r THUJIOCTHBIN
i JipeBeCHBIil
3 3E€MIIACTHIN
IT IICCHEBBIM
P PBIOHBII
C CEpPOBOAOPOIHBIN
T TPaBAHUCTBIN
H HEOIpeIECTIECHHBIN

7 OnbIT Ne 6: KauecTBeHHOe onpe/iejieHHe COAePKAHUA XJIOPHI0B ¢ MPUOIUKEHHOMT
KOJHYECTBEHHOI OIeHKOM

MeTtoa OCHOBaH Ha OCaXXJICHHH XJIOpHa cepedpa:

CI'+AgNOs = AgCl | + NO3

B mpobupky momectHTe 5 cM® HCCIIEAyeMOH BOMIBI, €CIIM MpoGa MyTHAs, ee CIeayeT
or¢mIbTpoBaTh. B mpoOupky ¢ nmpoboii (mu GunbTparom) nodaBbTe 3 KaIUIM PacTBOpa HUTpATa
cepebpa. Mcnonb3ys tabin. 4.4,onpeaenute npuOIMKEHHOE COICPKAHNE XJIOPHI-aHUOHOB.

Tabnuna 4.4
Ocaiok UM MyTh Konnenrpanus Cl', mr/am>
OmnanecreHnuys uim ciadbas MyTh 1...10
CunpHas MyTh 10...50
OO6pa3yroTCs XJIOMbsI, HO OCAKUBAIOTCS HE Cpa3y 50...100

Benblii 00beMUCTBIN OCATOK Bomnee 100




8 OnbIT Ne 7: OnpenesieHne KATHOHOB CBHHIIA

MeTo ocHOBaH Ha OCaKJEHUH CYNIb(Haa CBUHIIA!

Pt*+NaS = Pb$+2N&

B mpobupky momecture 5 oM’ HCCIIeyeMOr BOJBI, €cli Mpoba MyTHas, €€ CleayeT
ordunbTpoBath. Jlo0aBbTe 1 cM3 comsHo kuciaotel (1:5) m 3 kamm pactBopa cyiabduaa
HaTpus. BeimaseHnue uepHOro ocajika CBUIETENbCTBYET O HATMYUU B IPOOE coJiel CBUHIIA.

9 OnbIT Ne 8: OnpeneneHue copep:kaHus cyJb(paToB-aHMOHOB

MeToa ocCHOBaH Ha OCAXKJICHUH CyibdaTa Oapus:

SO, +BaCh = BaSQ | + 2CI

B mpobupky Buecute 10 oM’ ucciaeayeMon BOABI, eciu mpoba MyTHas, €€ CieayeT
or¢unbTpoBath. Jo6aBuTs 5 cm® comsmoi kucnotsl (1:5) m 2 cM® pacTBopa Xiopuma Gapws,
MOJTyYEHHBIH PacTBOp MepeMeIaTh.

[TpubnusurensHOe cojepkaHue Cyab(paToB ONPEETUTh MO aHaIUTHYeCKOMY 3(ddekry,
WCIIONB3Ys JaHHbIe Ta0m. 4.5.

Tab6numa 4.5
Xapakrep ocagka Konuenrpanus 802'4, MF/,I[M3
OTtcyTcTBHE OCa/iKa <5
Crnabast MyTh, IPOSIBIISIIONIASICS] Y€PE3 HECKOJIBKO MUH 5-10
Cnabass MyTh, TMpPOSBIAIOIMIAACS  Cpa3dy  IOCIHe 10-100
no0aBiIeHHsI XJI0pua oapus
CuiibHast MyTh, OBICTPO OCAXKIAFOIIASICS > 100

10 OmbIT Ne 9: OnpenesieHune cogepKaHus KATHOHOB KeJie3a

Metona ocHOBaH Ha 00pa30BaHUU POJAHUA XKeJie3a 10 YpaBHEHUIO:

Fe’* + 3KSCN = Fe(SCNj) + 3K*

B npobupky Haneite npudimuzutenpHo 10 oM’ HcCceayeMoi BOIBI, €CITM poba MyTHasl, ee
cienyer orduibtpoBars. Job6aBere 2 — 4 karm HCI, Heckonbko kpucramioB nepcyibdara
kamusg 1 4 — 5 xamenp pactBopa KSCN. Ilocre BHeceHHsI KaKIOTO peakTUBAa COACPKUMOE
NpOOUPKH THIATEIBHO IEpEeMEIIalTe.

[TpubimxeHHOE coepKaHue CoJIeH Keye3a OMpeIeTUTe B COOTBETCTBHH € Ta0. 4.6.

Tabnuna 4.6
OkpammBaHue Ipu pacCCMOTPEHUN OkpammBaHie Ipu pacCCMOTPEHUHU Conepxanue
cOOKy CBEpXY BHH3 Kenesa, Mr/am°
OxkpanmBaHusi HET OxkpanmBaHusi HET < 0,05
EnBa 3ameTHOE xentoBaTto-po3oBoe | O4eHb cinaboe jKeNTOBAaTO-pPO30BOE 0,10
Ouenn cmaboe KeITOBATO-PO30BOE Cnaboe KenToBaTO-pO30BOE 0,25
Cnaboe KeaToBaTO-pO30BOE CBeTJIO-KEJITOBATO-PO30BOE 0,50
CBeTI0-KeNITOBaTO-PO30BOE J’KentoBaro-po3oBoe 1,00
CHIIbHOE KEJITOBATO-PO30BOE ’KenToBaTo-kpacHoe 2,00
CBeTJI0- KEeNTOBAaTO-KPacHOe SIpko-KkpacHoe > 2,00

[ToryueHHbIe SKCIIEpUMEHTANIbHBIE JaHHBIE IO aHANKU3y oOpa3la cHera o(popMHUTE B BHJIE

Tabmn. 4.7.
Tabmuma 4.7
Ne mpo6s1 | LBeTHOCTHMyTHOCTB | PH Banax | Xmopuasl, | Cynsdatsl, Coaepxanue
mr/ame Mr/ave bKesesa,
M/ M Hannvqne
cosen
CBHUHIIA
1
10




11 BuiBoabl
Obpaszey e6vigooa. IlpoBenen oro6op mpod cHera Ha 10 mepekpecTkax OCHOBHBIX
TPaHCHOPTHBIX Maructpanei r. Tomcka. [Ipoananu3upoBaHbl IPOOBI MO OPraHOJIEITUYECKUM
nokasatensiM  (I[BETHOCTb, MYTHOCTh, 3amax, pH-cpembl). K umciay cambIx 3arps3HCHHBIX
YYacCTKOB CJIEyE€T OTHECTH: BonpmmHCcTBO TIPo6 MMeeT 3amax
wii O€H3MHA WJIM MalIMHHBIX Macell, HCKIIOYeHHE. Y4YacTKu

[IpakTHyeckn BO Bcex MpoOax MPUCYTCTBYIOT B KOJIWYECTBE OT XJIOpUJ-aHUOHBI
(kOHIICHTpAaIHsI) u CyNb(ar-aHHOHBI, MaKCHMaJIbHOE cosiepKaHme Ha
yd4acTKax MUHHUMAJIbHOE COJEp/KaHWEe Ha YydJacTKax
KosmdyecTBeHHOE OTpEIe/ICHUE COIEpKaHms JKelie3a TT0Ka3alo, 9YT0 MAaKCHMAIbHOE KOJINYECTBO
coJtelt JKene3a COIEPKUTCS Ha YIacTKe
Bo Bcex mpobax (kpome OTNIEYEHO
COACPpIKaHUC coneit CBHHIA, YTO MMOATBCPKAACT BBIBOJ O HaH6OHBHJeﬁ 3arpsA3HCHHOCTU COJIIMHA
TSDKEIIBIX METAIOB TPHIOPOKHBIX TEPPUTOPHi. | paBUMETPHYECKHM METOJOM OIPEICIICHO
KOJINYECTBEHHOE COJIepKAHWE TPUMECEi: B MEHbBIIEH CTENeHH 3arps3HeHbl MPOOBI

nafHble), B HaWOOJbIIEH — B
PE3YIbTATC MMPOBCACHHLIX OIILITOB 6]:1)10 BBISIBJICHO, YTO CaMbIMU 3arpsAA3SHCHHBIMU Y4YaCTKaMH T.
TomMmcka sBISIFOTCS HawnGosiee 61aronpusSTHBIME 1O SKOJIOTHYECKON

00CTaHOBKE SIBJISIIOTCSL PalOHBI

KoumponvHuie sonpocwl

1 Kakme Mepbl TEXHUKH O€30MaCHOCTH CIEAyeT COONMoIaTh TMpU TPOBEACHHUU
HACCIIEIOBAHUI?

2 YKa)XuTe OCHOBHBIE UCTOYHUKHU 3arpsi3HEHUS] aTMOC(hEpHI.

3 IIpuBenuTte KnaccuuUKaIMIO 3arps3HEHUN aTMOC(EPHI.

4 OxapakTepu3yiiTe aHTPOIIOTEHHOE BIUSHIE Ha aTMochepy.

5 [IpuBenuTe METOAUKY OMPEIEICHHUS CONePKAHUS TPUMECEH.

6 YkaxxuTe 3arps3HUTENH, KOTOPhIE BRI3BIBAIOT W3MeHeHue pH cpenbl cHera.

7 TlpuBenuTe METOJIMKH OIPEACICHUS W YKAKUTC HCTOYHHMK 3arpsA3HCHUs CHera: a)
XJIOpUA-aHHOHAMH; 0)Cyib(haT-aHHOHAMU;, B) COCMHECHUSMH CBUHIIA; T) COJIIMHU JKeJe3a.

8 [Ipoananmm3upyiTe copepKaHue MpUMeEced U YKaXKUTE CaMble 3arpsi3HCHHBIC YYaCTKH T.
Tomcka (1o moTy4eHHBIM SKCIIEPUMEHTATLHBIM TAHHBIM).

9 Kakue mepbl Mo oxpaHe OKpY>Karolleil cpeabl MOKHO HCIOJIb30BaTh AJS YIyUIICHUS
IKOJIOTHYECKON 0OCTAaHOBKH?

10 OxapakTepu3yiTe 3KOJIOTHIECKYI0 00cTaHOBKY B Poccun, Tomckoit obmacTu.

11 Kakue MexXIyHapOAHbBIC COTJALICHHUS PErIaMEHTHPYIOT BBIOPOCHI 3arps3HUTENEH B

OKPY’KaIOIIYIO Cpey?

JlaGopaTopHas padora Ne5
OnpeneneHue OpraHoIeNTHYECKUX CBOICTB Pa3IMYHBIX P00 BOIBI

Llenv pabomot.

1) 0CBOMTH TEXHHKY ITOArOTOBKH K aHAIHM3Y U aHAIN3a P00 BOJIBI,

2) OmpenenuTh OPraHOJCNTHYECKHE TOKa3aTeld CcocTaBa BOIbI (I[BET, I[BETHOCTD,
MYTHOCTb, 3aIax);

3) cienath BBIBOJ] O KQYECTBE MCCIIEYEMbIX ITPOO BOIBI

Obuwue nonoscenus

Bona — BakHelImii KOMIOHEHT JIF000# SKocHcTeMbl. COCTaB M CBOMCTBA BOBI MPSIMO HITH KOC-

BEHHO BJIMSAIOT Ha DKOJIOTUYECKOE COCTOSHHUE BCEX TMPHPOTHBIX OOBEKTOB, T.K. COBEpIIas
KPYTOBOPOT, IPUPOIHAS BOJIA YYaCTBYeT BO MHOTHX XMMHYECKUX U (DH3UYECKUX TPOIECccax >KUBOU U
HEKUBOM TPHPOMBL. BhICOKasi pacTBOPSIOMIAs CIOCOOHOCTh BOJIBI TMPHBOIUT K €€ 3arpsS3HEHHIO
OTACHBIMH IS )KU3HEIESITETIHHOCTH OPraHM3Ma TBEPABIMH, KUIKUMH U Ta3000pa3HbIMHU BEIIIECTBAMHU.



B opranmsme genoBeka maccoBasi 10511 Boap! papHa 70%.[loteps opranmsmom 6omee 10%Boab1 MOXKET
HPUBECTH K CMEPTHU. be3 BOIbI 4emoBeK MOJKET ITPOXKUTH TOIBKO TPH JHS, B TO BpeMsI Kak 0e3 THIIH -
30-50#eii. C BO/Oi B OpraHU3M MOCTYIMAIOT XUMUUCCKHE COSTMHECHHS (M HEOOXOTIMMBIE, U BPEIHBIC),
BOJIHAsI CPEZa CITY)KUT JUTSl OCYIIECTBIICHHS ITPOLIECCOB OUMIIIEHNS OpraHM3Ma OT IIUTAKOB, PETYJISLH
TeMIIepaTyphl TeJa, TPAHCTIOPTHOM PabOThl KPOBH M MOAACPIKKH KHCIOTHO-OCHOBHOTO PAaBHOBECHS B
OpraHu3Me.

CocTaB BOJBI OTPAXKAET HKOJIOTHYECKOE COCTOSIHUE HE TOJIBKO CAMOT0 BOAHOTO OOBEKTa, HO
M CBHUJIETEIBCTBYCT 00 OSKOJOIMYECKOM OJaromoilydud KOHTAKTHUPYIOIIMX C BOJOW IIOYB,
arMocgepHoro Bo3myxa. [lo pe3ynbraraM XMMHYECKOrO aHAM3a BOJ M BOAHBIX BBITSDKEK TOYB U
TOPHBIX TTOPOJT ETACTCS 3AKIIOUCHHE O CTEIIEHH aHTPOIIOTEHHOTO BIIMSIHUS HA TEPPUTOPHIO.

Ilo cratucTuyeckuM JaHHBIM, TIPU aHAIN3E KauecTBa BObI 23%0BceX ONpeeeHnii COCTOHT B

OIICHKE OPraHOJICNITHIECKUX CBOMCTB BOAIBI, B 21%0cimydaeB OlleHMBAeTCsl MyTHOCTh U B3BEILICHHBIC Be-
niectBa, 21% onpenencHuii 3aKmoyaeTcs B YCTAHOBIICHMH TakKMX OONIMX TIOKa3zaTenel, Kak
JKECTKOCTh, coneconepkanue, XI1K, BIIK, oowexToMm 29%omnpeneneHuii BISIFOTCS HEOPTaHUIECKHE
BEIIECTBA, U TOJIBKO 4% OT BCero KOJIMYECTBA aHATW30B BOJbI KAcaeTcsl ONpEEIeHUs] OTIETbHBIX
OPraHUYECKUX BEIIIECTB.
Bonbmioii 00beM paboThl MO OMPEETICHUI0 KayecTBAa NMUTHEBOW BOJBI BBIMOJHACTCS CIIY)KOaMH
[occamnmananzopa. HeGmaronpusatTHeIMI TOCIEACTBUSIME TSI 3J0POBbS JIFO/IEH TIPH YIIOTPEOICHUN
HEZ00pOKaYeCTBEHHOM BO/IbI 00YCIIOBIEHBI MUKPOOHOIOTMUECKHM U XMMHYECKHUM 3arpsisHeHUeM. Xu-
MUYECKUE TMOJUTFOTAHTHl HE BBI3BIBAIOT (KpOME HCKIIIOYMTENIBHBIX CIy4aeB KaracTpo(HYecKix
COpPOCOB) BCIIBIILICK OCTPBIX OTPABJICHUI WM 3a00JIEBaHHM, KaK 3TO IMPOUCXOIHUT TPU MUKPOOHOM
3arpsi3HeHMM  Bozbl. OJHAKO TIpU  JUIMTEIBHOM  HCIIOJB30BAHWM BOJABI C  TOBBIIICHHBIMU
KOHIIEHTPALMSIMH HEKOTOPBIX XMMHUUYECKHX AJIEMEHTOB, BXOJIAIINX B COCTAB MUHEPAJIbHBIX BEIIECTB, U
OOJIBITIOTO psila OPraHMYECKUX COSTMHEHWN OKa3bIBAaIOT HeOMaronpusaTHbid 3ddext Ha 310poBbe. C
3THM CBs3aHa HEOOXOJMMOCTB TLIATEIHHOIO U TIOCTOSIHHOTO KOHTPOJIS KaYeCTBa BOJIBI.

[ToBbIIIeHHAs! KMCIIOTHOCTB BOJI0OEMA MPUBOANT K HAPYIICHHIO OalaHCca XUMHUYECKUX YIEMEHTOB
JIOHHBIX OTJIOKEHH, IPUBOJIUT K YBEIMUYEHUIO COAEPKAHUS B BOJIE MOABMYKHOTO MOHA ATFOMUHUS U
YMEHBIICHHIO KOJIMYECTBA HOHOB KAJIBIMS, HEOOXOMMOTO [Tl Pa3MHOKEHHS M Pa3BUTHSI OOMTATENeH
BoztoeMoB. [Ipu HemocTaTke KalblMs MOHA, PaspylaeTcsi CKENeT pbhIO, Hapymaercs oOpa3oBaHME
000JI0YKH MKpHI U T.1. YMeHbIeHne pH Hapymaer OanaHc miTaHus, rak Kak HeoOXOMMbIE [T Pa3BHTHS
IIAHKTOHAa  (OCHOBBI MHUTaHMA 0cOOEH MOABOAHOTO Mupa) (oc(arThl CTAHOBATCS  HEJOCTYITHBIMH,
COCIMHSACH C ATIOMHHHEM.

['ubensb BOJIHBIX OpraHu3MOB NPUBOAUT K PasBUTHIO THWIOCTHBIX  IIPOLIECCOB,
OCYIIECTBIISIEMbIX ~ aHAIPOOHBIMH MHUKpOOpraHu3MaMu. [IporcXoanT HakoIIeHHe TOKCHYHBIX AMMHAKa,
MeTaHa, cepoBooposa u pocduna. B pesynbrate 3TOro B BOJIOEME THOSBIIAETCS

THUJIOCTHBI  3amax, MPOMCXOMMT pa3pacTaHWe CHHE-3¢JEHBIX BOMOPOCTEH, M BOJA CTAHOBHTCS
HETPUTOHON HH ISl KM3HH BOJHBIX OPTaHM3MOB, HU JUTS YIOTPEOIECHHS B TTHIITY YETOBEKOM.

Ananus TPUPOIHBIX BOJI Ha COJIEpKAHKE 3arPSA3HSIONINX BEIIECCTB IPOBOIUTCS B
CTICIMATM3UPOBAHHBIX  AKKPSAMTOBAHHBIX  J1a0OPATOPHAX, IMPHHAICHKANIMX  PA3HBIM  BEJIOMCTBAM
(Toccammimramzop, 'eoMonuToprHT, PocBoOKaHaI, MPUPOIOOXPAHHBIE OpraHbl). IIpH 3TOM HCHOJB3YIOT
CIEIUaIbHO Pa3pabOTaHHbIC M YTBEPIKICHHBIE METOMMYCCKHIE YKA3aHHS 0 OMPEAETCHUIO TOTO WIIH HHOTO
BEleCTBa (AJITOPUTMBI MIIM MPOMKMCH TOPSAKA ITPOBEACHHS aHAIM3a C YKa3aHHEM H3MEPHUTENbHBIX
nprOOpoB U 060pyIoBaHus). BEIBOI 0 KauecTBE BOJBI JETACTCS HAa OCHOBAHHM CPABHEHHUS MOJTYYEHHBIX
pe3ysbTatoB ¢ HopMaTuBHBIMH 3HaYeHUAME ([TJIK).

Tak, HampuMmep, B CTaHAapTax KayecTBa MUTheBOM Bombl PD comepxanue (C) HEKOTOPHIX
VIOHOB U BEIIECTB orpanuumBaetcs cnemyrommmu 3HaueHuaMu. C (Peysuee) ~ 0,3 mr/m; C(NG,") = 3
mr/i; C(NGs") = 45 mr/n; C(SQ?) = 500mr/1; C(NHi* ) = 2 mr/n; C(CT) = 350mr/; C(A1* ) = 0,5
mr/it; pH = 6 - 9;C(dhenona) = 0,001mr/m.

[TpupoaHas Boja HUKOTIA He ObIBaeT MaeaabHO yncToil. OHA BCETraa COAEPIKUT PaCTBOPEHHBIC
BemecTBa. KoMIOHEHTaMH MakpOCOCTaBa SIBJISIFOTCS CIIEAYIONIHE KATHOHBI M aHHOHBI. Na', K, Caz",
Mgz+, HCG", SC>4", CT. B Boje MOTYT HpUCYTCTBOBaTH Takke NH/, Fe*, F&', MnA Mn*, H,SiO4
(Si&z", HSICV), PO4", NCV, NO," u JPYTHE YaCTHIIBI, HO YKe B FOPA3a0 MEHBIINX KOJIMYECTBAX, €CIIU



BOJIa HE 3arpsi3HeHa. PoqHUKOBAs, peuHast, 03epHasi 1 HErTyOOKO 3ayerarolias mo3eMHas BoJa, Kak mpa-
B0, cozmepkut MeHee 1000 Mr/im pacTBOPEHHBIX MHUHEPATIBHBIX COJIEH, YTO COOTBETCTBYET MPECHBIM
BozaM. [Ipu GoJiee BHICOKOM CONECO/IEPKAHUH BOJIA CUUTACTCS MHHEPATBHOM.

IKCIHEPUMEHTAJIBHAS YACTbD

[Mocynaunpubops

1 Tepmomerp.

2 Ko110b1 KOHNYECKHE BMECTUMOCTBI0 250MJ1 ¢ IpOOKaMH.

3 IIpobupka BeicoToit 15-20cMm.

4 1lIxana MUJUTMMETPOBAsI WM JIMHEHKA.

5 [puHamIeKHOCTH JIs 3aITUCEH.

6 LumHap BMeCTUMOCTBIO SOMIT.

[TepBuyHast olleHKa COCTOSIHUS BOZIOEMa MPOBOUTCS. HA OCHOBAaHUM BHEIITHETO OCMOTPA, N3Me-
pEHHsSI TEMIIEpaTyphl, OLEHKA OpraHOJENTHUYeCKHX TMoKasateneil. OmnpeneneHne TeMIiepaTypbl B
HECKOJIbKMX TOYKaX, OTCTOSIILIUX JPYr OT ApYyra Ha HECKOJBKO COT METPOB, MO3BOJISIET YCTAHOBUTH
TEIIOBOE 3arpsi3HEHUE BOJOEMa. BHMMATENLHBIM OCMOTPOM MOYKHO BBISIBUTH BIIAMIAIOIIME B BOJOEM
MOTOKH U3 PYYbEeB, CTOYHBIX KaHaB.

OpraHoJeNTHYECKIE XapaKTEPUCTHKHU BOJIBI (IIBET, MyTHOCTH, IPO3PAYHOCTB, 3aI1aX) OMpe/Ieis-
IOTCS C TIOMOIIBIO OPTaHOB YyBCTB. 3pEHHs], 000HSHMS. ITH MOKa3aTesd, HECMOTPsI Ha IPOCTOTY OIpe/Ie-
JICHWsI, MOTYT OXapaKTepH30BaTh HATMYKE B BOJIE TEX MM MHBIX 3arpsi3HUTENe. K mpumepy, cepoBomo-
POMAHBIN 3amax TOBOPHUT O HAJIMYMU CYJIb(UIOB; LIBET BOJABI OOBIMHO 3aBHCHUT OT COZIEp)KaHMs B BOZE
COJIEH 7KeJe3a U T'YMUHOBBIX KUCIIOT.

MyTHOCTh TPUPOIHBIX BOJ XapaKTepU3yeT NPUCYTCTBUE TOHKOAWCIIEPCHBIX IMpUMeECcEH
(HepacTBOpUMBIC WM KOJUIOWIHBIC HEOPTaHUYECKUE M OPraHMYeCKHe BellecTBa). [IpudmHOM
MYTHOCTH TIOBEPXHOCTHBIX BOJI SIBJISIFOTCS MJT, KPEMHEBAsi KUCJIO0Ta, TUIPOKCHUIBI JKele3a U aTFOMHHUS,
OpPraHUYEeCKUE KOJUIOMIIbI, IUTIAHKTOH, MHKPOOPraHW3Mbl. [ PyHTOBBIE BOABI MOTYT COJEpPKaTh
OpraHMYECKHe BEIIECTBA, NMPOHUKIINE CO CTOUHBIMU BOJAaMU, U MUHEpAIbHBIE TPYIHOPACTBOPUMBIE
BEIIIECTBA €CTECTBEHHOTO MPOUCXOMKIICHUS.

[ToBBIIIIEHHYI0O MYTHOCTH MOTYT HMETh OUMILIEHHBIE BOJBI, €CIIM IIOCIE BBEICHUS
KOAryJIIHTOB OCBETJICHHE MPOIUIO0 Hed(hPEKTUBHO. B 3aBUCHMOCTH OT 0COOGHHOCTEH BOIOMCTOYHHKA
(ruaporeosyIoruyeckue yCIoBus, OHONOrMdecKas 0OCTAHOBKA, CTETIEHb AHTPOIIOICHHOIO BO3ICHCTBUS,
Temriepatrypa, pH. XUMHUYECKHI COCTaB COACPIKAIIMXCS B BOJIC BEIIIECCTB) BEIMUMHA MYTHOCTH MOMKET
MEHSThCS B IIMPOKUX Mpenenax. Pe3ynpTaTsl onpeeieHuss MyTHOCTH Ha KayeCTBEHHOM YPOBHE
OIMUCHIBAIOTCS CICTYIOMIMM 00pa3oM: cadast OTaICCICHITHS, ONAJICCIICHITHS, CTla0ast MyTh, 3aMeTHasI
MyTb, CHJIbHas MyTh. KommuecTBeHHOE ompenesieHHe MYTHOCTH HPOBOIST TYpOHMIUMETPHUYECKUM
METOZIOM, T.€. TI0 OCTIa0JICHHUIO HHTEHCUBHOCTH JIy4da CBETa, MPOXOJISIIETO Yepe3 Mpoly, U CpaBHEHUS
pe3ybTaTOB M3MEPEHUI CO CTAHIAPTHBIMHU CYCIICH3USIMHU KoamnHa Wik (GopmasuHa. Takol aHamm3
MO3BOJISIET OLICHUTh CBOMCTBA BOJ, HMMEIOIIMX MEPEMEHUYMBBIA COCTaB M (POPMBI HAXOXKICHUS
MEJTKOJTUCTIEPCHBIX TIPUMECEH.

Memoouxka evinonHenus

1 OT160p npod

B3sTue mpoObl BOABI OCYIIECTBISIETCS U3 OTKPBITHIX BOAOEMOB C TIyOWHBI 0K0JI0 50 cM.
Bony nnst ananmza oTOMPArOT B YUCTYIO TIOCYAY € MMPOOKOH, CIIOJACKUBAIOT UCCIEAYEeMON BOJIOMN,
a 3aTeM HaIOJHSIOT Ha yKa3zaHHOW TimyOuHe. JKemarenbHO Takuwe MpPOObI MCIONB30BaTh HE
no3aHee 12 yacoB mocjie 0oTOOpa WIM XpaHUTh MPH HU3KOH Temreparype (s yMEHBIICHHS
pa3BUTHUS MEKPOOPTaHH3MOB).

2 OnbIT Ne 1. OnipenesieHue TeMInepaTypbl

[orpy3ure TepMOMETp HEMOCPEACTBEHHO B BOAY BOJOMCTOYHMKA TaK, YTOOBI OH OBLT
MOTPY’KeH He MeHee yeM Ha 1/3 mikanel. M3MepeHus MpoM3BOaMTE HE MECHEE YeM depe3 S MuH, He
BBIHMIMAsI TepMOMETp u3 Bojbl. ONMUCAaHHBIM CIIOCOOOM OIPENENTUTE TEMIIEPaTypy B HECKONBKUX
TOYKaX, MO COMIaCOBaHMIO ¢ mpenojaBareneM. Ocoboe BHUMaHHE 0OpaTUTe Ha MeCTa BIAJICHUS B
BOJIOEM PYYbEB U IPYTUX MPUTOKOB. Pe3ynbTatel 3aHecute B Ta0. 5.1.

3 OnbIT Ne 2: OnipenesieHue 3amaxa.



Ompenenenue 3anaxa npuHsTto npoBoauts npu 20 u 60 . 3amonnure Koimdy BOIOM
npuMepHo Ha 1/3 06bema (310 okos10 100 M) 1 3akpoiite poOKoii. BeTpsxuute Kos10y, OTKpOWTE
npoOKy U, HE BAbIXas TTTyOOKO, OIIEHUTE XapaKTep U MHTEHCUBHOCTH 3amaxa. Eciu 3amax cpasy He
OUIyIIAeTCs WJIM HEOTYETIIMB, TO CIIEAYET TOJAEpKaTh KOJOYy B TOpsUeiH BOJE ISl TIOBBIIICHUS
temneparypsl npoosl 10 60 T u noBroputh M3MepeHue. 3arnax MOXKET ObITh €CTECTBEHHOTO WU
HCKYCCTBEHHOTO TIPOMCXOXKICHUS. 3EMIIMCTBIN, CEpPOBOJOPOIHBIN, OOJOTHBINA, TPaBSIHUCTHIH,
THUJIOCTHBIN, KEJIC3UCThIM, XJIOPHBINA, OCH3MHOBBINA, PE3MHOBBIM W T.J. VIHTEHCHBHOCTH 3amaxa
onpeenure 1Mo S-trdautbHO# mkaste (tadi. 5.1).Pesynbsrare 3anecute B Tadm. 5.1.

Taommia 5.1
Omnpenenenne HHTEHCMBHOCTH 3a1axa
BanneHaa Hirercusrocrs

oueHKa anaxa Xapaktep NpoABAEHNA 3amiaxa
0 Het 3anax He OWYLIALTCH
| Ouens cnaban 3aniax cpa3y He ONIyINAETCA, HO 6ABA 3aMETEeH TIPH HAIPSBAHKH
2 Cnabas 3anax OUIYIIAETCH, eCNH Ha 3T0 o6paTHTH BHUMAaHME
3 3ameTHan VcTolYHBEIN 3alTaX, REI3HIBRET HEONOGPUTENBHEIN OT3HE O BOJE
4 Oryernupas CHNLHBLE 302X, 3aCTABNACT BO3ACPKHBATHCA OT TUThA
5 QueHb cHABHal 3anax HaCTOBXO CWILHBIA, YTO cpasy BHI3bIBACT HEOROOpHTENbHBIH OT-

3p18. BOJIa He RPHTOIHA J/1A NHUTHA

4 OnwiT Ne 3: OnipesejieHe BEeTa BOJABI.

Ecnu Boa MyTHas, TO mepe] aHaTM30M OTQWIBTPYHTE €e. 3amolHUTe IPOOMPKY BOIOH 10 BBICOTHI
10-12cwm. [lns cpaBHeHus B APYTYI0 NPOOMpPKY HaneiTe AUCTUILIMPOBaHHYI0 Boay. Ha Genom ¢oue mpu
JI0CTaTOYHOM OOKOBOM OCBEHICHHH paccMOTpuTe 00¢ mpoOupku. OneHnTe HabII01aeMbIii OTTEHOK BOJIBI
c1ab0-KEeNTOBATHIN; CBETNO-KEATOBATHIN, KENTHIA, NHTEHCUBHO-JKENTHIH, CBETIO-KOPUYHEBBIH, KPAaCHO-
KOPUYHEBBIH U T.J1. Pe3ynbTaTsl 3anecute B Tabm. 5.2.

5 OnbIT Ne 4: OnpeesieHre NMPO3PA4YHOCTH BOJBI.

[Tpo3padHoCTh (CBETOMPOITYCKAHNE) MPUPOIHBIX BOJ] CBS3aHO C MX I[BETOM M MYTHOCTBIO. YC-
JIOBHO BOJy MO>KHO OLICHHTb KaK IMPO3pPavHyo, CJIab0 ONaJIeCIMpPYIOLIYI0, ONAJIECIMPYIOIYIO, CIIeTKa
MYTHYIO, MyTHYO, CHJIbHO MyTHYIO. Mepoii mpo3pavHOCTH SBISIETCS BHICOTA (CM) BOJISIHOTO CTOJIOA,
CKBO3b KOTOPBIII MOXKHO ellle HaOJo1aTh Oeiyto IIaCTHHY ONPEAENICHHBIX pa3MepOB MM MPOYECTh
IpUQT OMpPEIETISHHOTO THTIA.

B crexyssHHBIA MIMHIP € TUIOCKUM JTHOM MOMECTUTE UCCIIETYeMYIO BOIY TaK, YTOOBI BHICOTA
crosnba Obu1a okos10 10 cM. PaccmartpriBast Boy CBEpXy Ha TEMHOM (POHE, OMpPE/IETTE MYTHOCTH (CI1abo
ONaJICCLMPYIOIIAs], ONATECIMPYIOILIAs, ClIerka MyTHast, MyTHasl, CWJIbHO MyTHas1). Bo3pmure y nperiona-
BATeNsl CTAHJAPTHBIN MIPUQT, TOMECTUTE MO HO IWIMH/PA U YCTAHOBUTE BBICOTY CTOJIOA BOBI B CM,
Yyepe3 KOTOPBIi el1ie BUIHBI OyKBbL. Pe3ynbTarsl 3aHecute B a0, 5.2.

[TosryueHHbIe SKCIIEPUMEHTANILHBIE JaHHbBIE 110 aHAJIN3y OPraHOJENTHUYECKUX CBOWCTB

BO/IBI 0(hopmuTe B BUjE Tabd. 5.2.
Tabmuma 5.2

TlokazaTens EOHHRLLL H3MepenHA Ipoba i Yipoda 2 TipoBa 3 Tipodu 4
Temnepatypa )
3amax (xapakrep,
HHTEHCHBHOCTS)
Liger
T1po3paiHOCTh
[pumeyanna

KoHnTpoJsbHBIE BOPOCHI

1 B yeM yHUKaJIbHOCTb BOJIbI KaK PACTBOPHUTEIIS ?

2 [lpuBeauTe NpuUMeEpHI MOCIECTBUH 3arpsi3HEHNs IPUPOAHBIX BOJIOEMOB.
3 Pacimdpyiite TEpMUH «Tpsi3HAS TIOKHHA.



4 Tlepeuncante MEXaHU3Mbl CAMOOYHILIEHHS BOJOEMOB.

5 YKkaXnTe HCTOUYHHUKH 3arpsi3HEHHST BOJIOEMOB

6 [IpoGiema urcTOl MPEecHO BOIBI

7 Biustnue 3arpsizHeHui ruapocdepbl Ha 37J0pOBbE HACEICHUS.

8 IIpuBenuTe KIaccu(pUKAIUI0 METOJOB JIJIsl OTIPENIEICHUs SIUIEMUYECKO 0€30MacCHOCTH
BOJIBI.

9 Ilo kakuM napameTpam aHAIU3UPYIOT BOY IPUPOJHBIX HCTOYHUKOB U CTOKH?

CIIMCOK JIMTEPATYPbI K IABOPATOPHBIM PABOTAM

1. bproxanp ®@. ®., I'padkuna M. B., Cnobusxosa E. E. [Ipompinuiennast sxonorus. - M.:
®opym, 2012. - 208.
2. XBan T.A., lluakuna M.B. Dxonorust. OCHOBBI pallMOHATILHOTO MPUPOIOTIOIB30BAHUS. -
M.: U3narensctBo FOpaiirt, 2012. - 32@.
3. CrenanoBckux A.C. [IpuknagHas 9KOJI0THA. OXpaHa OKPYKAIOIICH Cpellbl: YIeOHUK IS
By30B / A.C. CrenanoBckux. M.: KOHUTH, 2005. - 75@.
4. Komaposa H.H. I'eoskomorust u mpupoa0Ioib30BaHme. yaeOHOe mocodue it By30B /
H.I". Komapoga. - M.: Academia, 2003. - 189
5. SIcamanoB H.A. OcHoBbI reoskonoruu / yaebHoe mocooue mist By3oB / H.A. SIcamaHoB.
M.: Academia, 2003. - 351

IJIAHBI MPAKTUYECKUX 3AHATHUI

IIpakTuyeckoe 3ansaTue Nel
OcHOBHbIE MOHATHS U 32AKOHBI IKOJIOTUH

Dopma nposedenus - CEMUHAp.
L]env: O3HaKOMIICEHHE C OCHOBHBIMH ITOHATHSAMH U 3aKOHAMHU SKOJIOTHH.
Paccmampusaemvie sonpocni:
1. Dxonorus: mpeaMeT U CTPYKTYpPa, CBA3h C IPYTUMH HayKaMH.
2. OCHOBHBIC HOHSATHS 3KOJIOTHH. OHMOILIEHO3, 3KOCHCTEMa, OMOreOIEHO3, YKOJIOTHYECKUE
(bakTopHI.
3. B3aumoieiicTBue yenoBeka U MPUPOIbI.
4. I'nobGanpHBIE MPOOJIEMBI COBPEMEHHOCTH, UX UCTOKH ¥ BO3MOXHBIC ITOCIICICTBHSI.
5. Dkonorunueckue npobiaemsl Poccun.
6. OCHOBHBIE 3aKOHBI KOJIOTHH.

Jlumepamypa 015 N0020mMoBKU K 3AHAMUIO
1. Xgau T.A., Hlunkuna M.B. Dkonorusi. OCHOBBI palluOHAIBLHOTO MPUPOAOIOIH30BAHNUS. -
M.: U3narensctBo FOpaiit, 2012. - 32Q.
2. Cwmupsos I'.B. Dkosorus : yaeonoe nocobue / I'. B. Cmupnos, [I. I'. - Tomck : TMIJIO,
2008. - 20¢:.

IIpakTuyeckoe 3ansitue Ne2
buocdepa kak rinodanbHas IKOCHCTEMA

Dopma npogederust - CEMUHAP.

Llenv: O3HaKOMIIEHHE CO CTPYKTypod Owmochepsl, MeXaHW3MaMH, OOECIeUHBAIOIINMU
YCTOMYHUBOCTH OMOCHhEpHI.

Paccmampueaemvie 6onpochi:



1. CtpykTypa, rpaHuIibl, COCTaB U XapaKTepHbIe OCOOCHHOCTH OHOC(EpHhI

2. CocraB U TIpupoJia JIEMEHTOB OMochepsl U OTHOMIEHUS MEXIYy HUMH. DKOJIOTHIECKas
poib reocdep.

3. OyHKIMH )KUBOTO BEIIECTBA.

4. IMpupoaneie nanamadThl U UX CTPYKTYpA.

5. IPUPOTHO-XO35IUCTBEHHBIE CUCTEMBI.

6. buornueckuii kpyroBopoT. Baueiimme OuocdepHble HUKIBI BemecTB. CKOpocTb
KpyroBopota B ouocdepe.

7. 3axoH coxpanenus K. bapa.

8. Cunepreruka 6uochepsr.

9. lMonmynsinu 1 UX CBOMCTBA. JIMHAMIKA TOMYJISIIHA.

10. buonorunveckast cTaOMIM3aust OKPY>KArOIICH CpeIbl.

11.MexaHu3MBbl YCTOHYMBOCTH OHOC(EPHI.

Jlumepamypa 01151 n0020moeKu K 3aHAMUI0

1. XBan T.A., Hlluakuna M.B. Okonorust. OCHOBBI pallMOHATBLHOTO MPUPOIONOIB30BAHUS.
- M.: U3narensctBo FOpaiit, 2012. - 32@.

2. Cmupnos I'.B. Dkosorus : yuebunoe nmocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 206:.

3. Ilpupomomonp3oBaHue, OXpaHa OKpYXKalOmed cpeapl M JIKOHOMHKA. Teopus U
npakTukyM | YdeOHoe mocobue / A. I1. Xaycros [mu mp.] ; pen. : A. II. XaycroB. - M.
N3narensctBO Poccuiickoro ynuBepcutera apy»0s1 Hapoaos, 2006. - 613.

IIpakTuyeckoe 3ansaTue Ne3
Pacuer ypoBHsI 3arpsi3HeHHsI aTMOC(EPHOr0 BO3AyXa TOYEYHBIMH HCTOYHHKAMH
BbIOPOCOB

L]env: O3HaKOMIIGHHE C METOJAMH pacdeTa ypOBHS 3arpsi3HEHHsT aTMOC(EpHOro BO3ayXa
TOYCYHBIMA HCTOYHUKAMH BBIOPOCOB.
Paccmampusaemvie 6onpochwi:
1. Atmocdepa: cocTaB, CBOMCTBA, OCHOBHBIE XapaKTEPUCTHKH.
2. AHTpPOIIOTEHHOE 3arpsi3HEHUE aTMOC(EPHI.
3. Pemienue 3amau.

Jlumepamypa 0115 N0020MoBKU K 3AHAMUIO
1. XBan T.A., llunkuna M.B. Okonorust. OCHOBBI pallMOHATBLHOTO MPUPOIONOIH30BAHUSA.
- M.: U3patenbctBo IOpaiit, 2012. - 32Q.
2. Cmupnos I'.B. Dkosorus : yaueonoe nocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 206e.
3. O6mas skonorust: Yuedbnoe meroandeckoe mocooue / Cmupuos I'. B., 3unosbeB I'. I'. —
2012. 25QC.

IIpakTuyeckoe 3anaTue Ned
Hapyienue cpeabl 00UTaHUSI B pe3yJbTaTe YeIOBeYeCKOM 1eTeJIbHOCTH

Dopma nposedenus - CEMUHap.
Ilenv: O3HAKOMJIEHHE C DJKOJOTHMYECKHMHM TOCICACTBHUSMHU BO3ACHCTBUS UYEIOBEUYECKOU
JEATETbHOCTH Ha OKPYXKAIOLIYIO CPEIy.
Paccmampueaemvlre sonpocur.
1. Dkonoruyeckue MOCIEICTBUSI XO3IUCTBEHHOM AESATENBHOCTH B 30HAX TYHJAPHI, TaWrH,
CMEIIaHHBIX U JJUCTBEHHBIX JIECOB, CTCTTHBIX U apHIHBIX.
2. DKOJIOTUYECKUE TIOCIECTBUS TOPHOIPOMBIIIIJICHHOH JesITeIbHOCTH.



3. Dkojoruyeckas 00CTaHOBKA B TOPOAAX, IMPOMBIIUICHHBIX [IEHTPaX U B pailoHaX KPYIMHBIX
SHEPTeTHYECKUX OOHEKTOB.

4. DKOJIOTNYECKOE BO3/IEHCTBUE TPAHCIIOPTHBIX CUCTEM.

5. IIpoMbIlUIEHHBIE 3arPsA3HEHUS IPUPOJIBI.

6. IlocnencTBust aHTPONOTEHHBIX BO3JCHCTBUII B MecTax KOHTaKTa OKeaHa C CyILIeH,
aTMoc(hepoi U THOM.

7. CoCcTOsIHME OKPYXKAIOIIEH CPEIbl U 310pPOBbE YEIOBEKA.

Jlumepamypa 0115 n0020mMoBKU K 3AHAMUIO
1. XBan T.A., lluakuna M.B. Okonorust. OCHOBBI pallMOHATLHOTO MPUPOIONOIB30BAHUS.
- M.: U3narensctBo FOpaiit, 2012. - 32@.
2. Cmupnos I'.B. Dkosorus : yuebunoe nmocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 206e.

IIpakTH4eckoe 3anaTHE Ned
Ka4ecTBO npupoaHoii cpeabl

Dopma nposedenus - CEMUHAP.

L]env: oOcyxneHre 0COOCHHOCTEH 3arps3HUTENCH OKpYKAIOIIEH Cpe bl

1. HazoBute hyHKIIMM OKpPYKAIOIIEH CPEIb.

2. JlaiiTe onpeieieHue 3arpss3HEHUI0 OKPYKaIOIIeH CpeIbl.

3. Ha3oBuTE HCTOUHUKHU aHTPOIIOTCHHOTO 3arps3HEHUSI.

4. Yto ABISETCS MPUPOJTHBIMU 3arPASHUTEIISIMH ?

5. Yro sBnsercss 00beKTaMH 3arpsi3HEHNUA ?

6. Kakoe nmpoucxoxaeHne MoXeT UMETh 3arpsi3HEeHuE.

7. Kakue BBIIENAIOT TUIBI BO3JCHCTBUS YeNOBEKa HAa OKPY)KAIOLIYIO MPHUPOAHYIO Cpeny?
OxapakTepu3ynuTe KaxIblil TUII.

8. Kak kiaccupuiupyorces 3arps3HeHus 10 MacuTadaM pacipocTpaHeHUs ?

9. Kakue 3arpsi3HsIonIe BEIeCTBA YUCHBIE CTABAT HA IIEPBOE MECTO?

10. Knaccudukarus 1no cpeiam 3arpsisHEHHs], 110 CTETIEHU YJ4aCTHs YeJIOBEKa.

11. BzanmocBsi3aHbl M BCE BUBI 3arpsi3sHeHui ? Ecim a, To kakum o6pazom?

12.Ha3oBuTe UCTOUHUKY 3aTrPS3HEHHM.

13. ®opmebl Bo3ACHCTBUSA YenoBeKa Ha orocdepy.

14. Kakue BBLICTSAIOT 3arps3HUTENN 10 CTENEHH pa3pyliaeMoCTd OHOJIOTMYECKUMHU
Mporeccamu?

15. Kakue 3arps3HsIOIIME BEIIECTBA INPEACTABISIIOT HAWOOJBIIYI0O OMACHOCTb  JUIS
YEJIOBEUECKOU MOMYJISIIIUU U IPUPOAHBIX OMOTHYECKHUX COOOIIECTB?

Jlumepamypa 015 n0020moeKu K 3aHAMuI0

1. XBan T.A., llunkuna M.B. Dkonorust. OCHOBBI pallMOHATBLHOTO MPUPOIONOJIH30BAHUS.
- M.: U3patensctBo IOpaiit, 2012. - 32Q.

2. Cmupnos I'.B. Dkosorus : yueonoe nocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 20¢e.

3. [IpotacoB B.®. Dxomnorus, oxpaHa npuposl. 3aKOHBI, KOJEKCHI, riarexu. [Tokazarenu,
HOpMaTuBbl, ['OCThI. DKomornyeckass HOKTpuHA. KHOTCKHMI MpOTOKOJ. TepMUHBI U TOHATHS.
Dkosoruyeckoe npaso : YuebHoe mocobue aist By3oB / B. @. [Iporacos. - 2 u3n., nepepad. u
no1. - M. : ®unance! u craructuka, 2006. - 38Q.

4. Ilpupopomnosb30BaHHE, OXpaHa OKpYKalolled cpeapl M 3KOoHOMHKA. Teopus u
npakTukyMm . Yuebnoe mocobue / A. Il. Xaycros [u ap.] ; pen. : A. II. Xaycros. - M.
N3narensctBo Poccuiickoro yHuBepcuTeTa npyx0s1 Hapoaos, 2006. - 613.



IIpakTnyeckoe 3ansiTue Ne6
I'no6aabHbIe NP00JIeMbI COBPEMEHHOCTH Y MIYTH UX pelleHUust

Dopma nposedeHus - CEMUHAP.

L]env: O3HAKOMIIEHUE C OCHOBHBIMHU MPOOJIEMaMU COBPEMEHHOCTH W BO3MOXKHBIMHU MYTIMHU
UX pa3pelieHusl.

Paccmampueaemvie sonpocu.

3. DKOJOTHYECKHUE TOCIEACTBUSA IeMOTrpaguiIecKoro pocra U ypOaHuzauu. Bo3mokHbIe
MyTU PEIICHUS.
[Tpobnema pecypcoB. PecypcocOepekenue. Vcronp30Banre HOBBIX MaTEPHUAIIOB.
[TponoBonscTBeHHAs mpobaema. [Tytu obecriedeHus yenoBeYecTBa MPOI0BOIbCTBUEM.
[TpobGneMa MUTHEBOM €bI U ITYTH €€ pa3peIICHHUS.
DHEpPreTM4ecKuii  KpU3UC ©  €r0  BO3MOXKHBIC  OJKOJOTHYECKHE  TOCIEIACTBHS.
DHepreTuyeckue crpaTeruu Oyayuiero.
[TpoGieMbl UCTIOIB30BAHUS U Pa3MEIIEHUSI OTXO/I0B Y€TIOBEUECKON ACSITENLHOCTH U MyTH
UX pEIICHHUS.
9. Bo3MoxxHbIe clieHapuu Oynymiero Ouocdepsl U 4eI0BEYECTBA.

No ok

@

Jlumepamypa 015 n0020moeKu K 3aHAMuI0

1. XBan T.A., llunkuna M.B. Dkonorust. OCHOBBI pallMOHATBLHOTO MPUPOIONOIH30BAHUS.
- M.: U3parensctBo IOpaiit, 2012. - 32Q.

2. Cmupnos I'.B. Dkosorus : yueonoe nocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 20¢e.

3. [IpotacoB B.®. Dxomnorus, oxpaHa npuposl. 3aKOHbI, KOJEKCHI, ruiarexu. [lokazarenu,
HOpMaTuBbl, ['OCThI. DKomoruyeckass HOKTpuHA. KHOTCKHMII MpOTOKOJ. TepMUHBI U TOHATHS.
Dkosoruyeckoe npaso : YueOHoe mocobue aiist By3oB / B. ®. [Iporacos. - 2 u3n., nepepad. u
no1. - M. : ®unance! u cratuctuka, 2006. - 38Q.

4. Ilpupopomnosb30oBaHHE, OXpaHa OKpY)Kalolled cpeapl M 3KoHOMHKA. Teopus u
npakTukyMm . Yuebnoe mocobue / A. Il. Xaycros [u ap.] ; pen. : A. II. Xaycros. - M.
NznarensctBo Poccuiickoro yHuBepcuTeTa npyx0s1 Hapoaos, 2006. - 613.

IIpakTyeckoe 3ansaTHe Ne/
Pacuer ’3xo0HOMHYecKOro ymep0a oT 3arpsi3HeHHsi aTMOCGepHOro BO31yXa
TOYEYHBIMH HMCTOYHHKAMM BbHIOPOCOB

Lenv: O3HaKOMJICHHE C OCHOBHBIMH METOJAMH pacueTa SKOHOMHYECKOTo yiiepba ot
3arpsA3HEeHUs aTMOC(EPHOTr0 BO3yXa TOYCUHBIMH HCTOYHHKAMH BHIOPOCOB.
Paccmampusaemvie 6onpocwi:
1. [IpaBoBbIE OCHOBBI, KACAIOIIMECS TUIATHI 32 HErATHBHOE BO3JCHCTBHE HAa OKPYKAIOIIYIO
cpeny.
2. OTBETCTBCHHOCTD 3a HEMPE/ICTABICHUE PACUCTOB.
3. Pemenne 3amauy.

Jlumepamypa 015 n0020mMOoBKU K 3AHAMUIO

1. XBan T.A., lluakuna M.B. Okonorust. OCHOBBI pallMOHATBLHOTO MPUPOIONOIB30BAHUS.
- M.: U3narensctBo FOpaiit, 2012. - 32@.

2. Cmupnos I'.B. Dkosorus : yuebunoe nmocobue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 20¢e.

3. I[Ipotacor B.®. Dxonorusi, oxpana mpupoabl. 3aKOHBI, KOJIEKCHI, aTexu. [lokazarenn,
HOpMaTuBbl, I'ocTbl. DKosornueckas AOKTpuHA. KMOTCKHMH mpoTOKOd. TEepMHUHBI U TOHATHA.
Dkonornyeckoe mpaso : Yuebnoe mocodue s By3oB / B. ®. [Iporacos. - 2 u3j., nepepad. u
norn. - M. : ®unance! u cratuctuka, 2006. - 38Q.



4. Ilpuponomnosb3oBaHHE, OXpaHa OKpY)Kalolled cpeapl M 3KoHOMHKA. Teopus u
npakTukyMm . Yuebnoe mocobue / A. Il. Xaycros [u ap.] ; pen. : A. II. Xaycros. - M.
NznarensctBo Poccuiickoro yHuBepcuTeTa npyx0s1 Hapoaos, 2006. - 613.

5. O6mas sxojorust: Yueonoe meroauueckoe mocooue / Cmupnos I'. B., 3unosses I'. . —
2012. 25C.

IIpakTnyeckoe 3ansitue Ne8
Onpenenenne rpaHHIl CAHUTAPHO-3AIMUTHON 30HBI MpeINPUSATHS

Ilenv: O3HaKOMJICHME C OCHOBHBIMH CITOCOOAMH ONpENETIEHUs TPaHUIl  CAHUTAPHO-
3alIUTHOW 30HBI MPEANPUSTHUSA.

Paccmampueaemvlre sonpocur.

1. CanutapHO-3alIMTHAs 30HA: IOHATHE, HA3HAUYCHHE.

2. Kareropuu caHuTapHO-3alUTHBIX 30H

3. Pemenune 3agay.

Jlumepamypa 015 n0020mMoeKu K 3aHAMUI0

1. XBan T.A., llunkuna M.B. Dkonorust. OCHOBBI pallMOHATBLHOTO MPUPOJIONOJIH30BAHUS.
- M.: U3parensctBo IOpaiit, 2012. - 32Q.

2. Cmupnos I'.B. Dkosorus : yueonoe nocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 20¢e.

3. [IpotacoB B.®. Dxomnorus, oxpaHa npuposl. 3aKOHBI, KOJEKCHI, ruiarexu. [lokazarenu,
HOpMaTuBbl, ['OCThI. DKoMorMYeckass NOKTpuHA. KHOTCKHMII MpOTOKOJ. TepMUHBI U TOHATHS.
Dkosoruyeckoe npaso : YueOHoe mocobue mist By3oB / B. ®. [Ipotacos. - 2 u3n., nepepad. u
no1. - M. : ®unance! u craructuka, 2006. - 38Q.

4. Ilpupopnomnosb30oBaHHE, OXpaHa OKpYKalolled cpeapl M 3KoHOMHKA. Teopus u
npakTukyMm . Yuebnoe mocobue / A. Il. Xaycros [u ap.] ; pex. : A. II. Xaycros. - M.
NznarensctBo Poccuiickoro yHuBepcuTeTa npy0sl Hapoaos, 2006. - 613.

5. O6mas sxojorust: Yueonoe meroauueckoe mocooue / Cmupnos I'. B., 3unosseB I'. . —
2012. 25C.

IIpakTnyeckoe 3ansiTue Ne9
Pacyer mpenejbHO AONMYCTHMBIX BBIOPOCOB M MMHHUMAJILHON BBICOTBI MCTOYHUKA
BbIOPOCOB NpeNpPUATHS

L]env: O3HaKOMIICHHE C OCHOBHBIMU METOJAMH pacyueTa MpeeibHO JTOMyCTUMBIX BBIOPOCOB
U MHHHMAJIbHOW BBICOTHI UCTOYHUKA BBIOPOCOB MPEATIPUSTH.

Paccmampuesaemvie sonpocut.

1. TIpenenbHO-AOMYCTUMBIN BHIOPOC: TIOHATHE, HA3HAYCHUE.

2. Pemenne 3amau.

Jlumepamypa 015 n0020mMOBKU K 3AHAMUIO

1. XBan T.A., lluakuna M.B. Okonorust. OCHOBBI pallMOHATILHOTO MPUPOIONOIH30BAHUS.
- M.: U3narensctBo FOpaiit, 2012. - 32@.

2. Cmupnos I'.B. Dkosorus : yuebunoe mocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 206e.

3. I[Ipotacor B.®. Dxonorusi, oxpaHa mpupoibl. 3aKOHBI, KOJIEKCHI, IaTexu. [Tokazarenu,
HOpMaTuBbl, I'ocTbl. DKosornueckas AOKTpuHA. KMOTCKHMH NpoTOKOd. TEepMHUHBI U TOHATHSA.
Dkoornyeckoe mpaso . Yuebnoe mocodue s By3oB / B. ®@. [Iporacos. - 2 u3j., nepepad. u
nor. - M. : ®unance! u cratuctuka, 2006. - 38Q.



4. Ilpuponomnosb3oBaHHE, OXpaHa OKpY)Kalolled cpeapl M 3KoHOMHKA. Teopus u
npakTukyMm . YueOnoe mocobue / A. Il. Xaycros [u ap.] ; pen. : A. II. Xaycros. - M. :
NznarensctBo Poccuiickoro yHuBepcuTeTa npyx0s1 Hapoaos, 2006. - 613.

5. O6mas sxojorust: Yueonoe meroauueckoe mocooue / Cmupnos I'. B., 3unosses I'. . —
2012. 25C.

3AJAHMS U BUJBI CAMOCTOSTEJIBHOM PABOTHI

HaunmenoBaHue padoTbl Bcero dopma KOHTPOISA
4acoB

1. [IpopaboTka JIEKIMOHHOTO MaTepuana 10 Tect, ycTHBI OTBET
Ha CeMHHAape

2. [ToaroTroBKa K MPaKTUIECKUM 3aHATHIM 16 Ompoc, ortuer 10
MPaKTUYECKOMN
pabote

3. Teopernueckass TOATOTOBKAa IO TeMaw, 10 Brictynenue Ha

OTBEJICHHBIM Ha CAMOCTOSITEIILHYIO padoTy CeMHHApe

4. IToaroToBka K 1a00paTOPHOMY 3aHSITHIO 18 Onpoc, oruer 1o
nabopaTopHOU
pabote

Bcero camocrosiTenbHON paboThI 54 yaca

TEMBI IJIS1 CAMOCTOATEJIBHOI'O U3YYEHUSA

Tema 1. 310poBbe Hacenenus (2 yac.)

Bonpocul ona camoxonmpons:
1. JlaiiTe onpeneneHus MOHATUSAM: 3J0POBBE, 00JIE3Hb, 3a00JIeBaHKE, Cpefia OOUTAHNUS.
2. IToxazarenu 3710pOBbsI HACEIECHHUS.
3. O6mmas 3a6051eBa€MOCTb.
4. adexnroHHbIe U TTapa3uTapHbie 00JIC3HHU.
5. BzaumogeiictBue cucrem "uenoBek-TexHochepa” u "TexHocdepa-npupoaHas cpena’.
6. AHTPONIOJIOTHYECKUE CUCTEMBI U 3/I0POBBE.
7. Ilcuxuueckoe 310pOBbE HACETICHHUS.
8. lemorpaduueckue nmokasarenu Poccun.
9. OcHoBHBIE (PAKTOPHI MPEKICBPEMEHHON CMEPTHOCTH HACEJICHHUS.
10. CanutapHO-31MAEMUOJIOTHYECKAs ACSITENBHOCTD U (DAaKTOPBI, BIUSIOIINE Ha 3J0POBbE.

Jlumepamypa:

1. XBan T.A., llunkuna M.B. Okonorust. OCHOBBI pallMOHATBHOTO MPUPOIONOJIH30BAHUS.
- M.: U3patensctBo Opaiit, 2012. - 32Q.

2. llpupomononbp3oBaHuE, OXpaHa OKpPYXKAIOLIEH cpeapl W HIKOHOMHKA. Teopus u
npakTukyMm . YueOnoe mocodbue / A. Il. Xaycros [u ap.] ; pex. : A. II. Xaycros. - M. :
NznarensctBo Poccuiickoro yHuBepcuTeTa npyx0s Hapoaos, 2006. - 613.

3. Cmupnos I'.B. Dkomorus : yueonoe mocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 20¢e.

4. IIporacoB B.®. Dkomnorus, oxpana npupoabl. 3aKOHBI, KOACKCHI, Tuiatexxu. [lokazarenu,
HOpMaTuBbl, I'ocTbl. DKosornueckas AOKTpuHA. KMOTCKHMH mpoTOKOd. TEepMHUHBI U TOHATHA.
Dkonornyeckoe mpaso : Yuebnoe mocodue s By3oB / B. ®. [Iporacos. - 2 u3j., nepepad. u
norn. - M. : ®unance! u cratuctuka, 2006. - 38Q.



Tema 2. Konnenuusi ycToi4nBoro pa3purus odmecrsa (2 uac.)
Bonpocul ona camoxonmpons:
1. Tepmun "ycroitunBoe pa3BuTue”.
2. Koudepenuus OOH B Puo-ne-XKanetipo (1992).
3. Peanu3zanus npuHLIKIIOB YCTOMYUBOTO pa3BuTHs B Poccuu.
4. Konmnenius nepexoaa Poccuiickoit deaepanun K yCTORIYMBOMY Pa3BUTHIO.
5. Dkonornveckas nokrpuna Poccuiickoit @eneparmu (2002).

Jlumepamypa:

1. XBan T.A., lluakuna M.B. Okonorust. OCHOBBI pallMOHATLHOTO MPUPOIONOIH30BAHUS.
- M.: U3narensctBo FOpaiit, 2012. - 32@.

2. Ilpupomomonb3oBaHue, OXpaHa OKpYXKaloMmed cpeapl W IKOHOMHKA. Teopus U
npakTHKyM | YdeOHoe mocobue / A. Il. XaycroB [mu nmp.] ; pen. : A. II. XaycroB. - M. :
N3narensctBO Poccuiickoro ynuBepcutera apy»0s1 Hapoaos, 2006. - 613.

3. Cmupnos ['.B. Dkonorus : yueonoe nmocoodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 20¢e.

4. IlporacoB B.®. Dkomnorus, oxpana npupoabl. 3aKOHbI, KOAEKCHI, tuarexu. [lokazarenu,
HOpMaTuBbl, ['OCThI. DKoMornMyeckass HOKTpuHA. KHOTCKHMII MpOTOKOJ. TepMUHBI U TOHATHS.
Dkosoruyeckoe npaso : YuebHoe mocodue mist By3oB / B. @. [Ipotacos. - 2 u3n., nepepad. u
no1r. - M. : ®unance! u cratuctuka, 2006. - 38Q.

Tema 3. JkoHOMHUYECKHE MEXaHU3MbI IPHPOIONOJIb30BAHNMS U OXPAHbI OKPYKaIOIIei
cpenbl (2 yac.)

Bonpocul ona camoxonmpons:

1. DxoHOMHMUECKAas OLIEHKA IPUPOIHBIX PECYPCOB.

2. DKOHOMHYECKasl OI[EHKA KOJIOTUYECKUX U3/IEPIKEK U yiepOa oT 3arpsi3HEeHus.

3. DKOJIOTr0-3KOHOMHUYECKAast OI[EHKA WHBECTHIIHIA.

4. DKOHOMUYECKUE MEXaHNU3MbI OXPaHbl OKPYKAIOIIEH CPEJIbI.

Jlumepamypa:

1. XBan T.A., llunkuna M.B. Dkonorust. OCHOBBI pallMOHATBLHOTO MPUPOJIONOJIH30BAHUS.
- M.: U3patenbctBo Opaiit, 2012. - 32Q.

2. llpupomomnosnbp3oBaHuE, OXpaHAa OKpPYXKAIOLIEH cpeapl W HIKOHOMHKA. Teopus u
npakTukyMm . YueOnoe mocodbue / A. Il. Xaycros [u ap.] ; pex. : A. II. Xaycros. - M. :
NznarensctBo Poccuiickoro yHuBepcuTeTa npyx0s1 Hapoaos, 2006. - 613.

3. Cmupnos I'.B. Dkosorus : yuebunoe nmocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 206e.

4. ITporacoB B.®. Dkomnorus, oxpana npupoabl. 3aKOHBI, KOACKCHI, Tuiatexxu. [lokazarenm,
HOpMaTuBbl, I'ocTbl. DKosornueckas AOKTpuHA. KMOTCKHMH mpoTOKOd. TEepMUHBI U TOHATHSA.
Dkoornyeckoe mpaso : Yuebnoe mocodue s By3oB / B. ®. [Iporacos. - 2 u3j., nepepad. u
norn. - M. : ®unance! u cratuctuka, 2006. - 38Q.

5. Pennna M.M. DkoHOMUKa npupoaonoib3oBanus . [Ipaktukym: YuebHoe mocodue st
By30B / M. M. Penuna, A. I1. Xaycros. - M. : Beicmras mkosa, 2006. - 27%k.

Tema 4. MOHUTOPHMHT OKpYKawiuei cpeas! (4 1ac.)
Bonpocwi ona camokonmpons:
1. enu u GyHKIMNU MOHUTOPHHTA OKPY>KAIOIIEH CPEIbI.
2. Buspl 1 ypOBHU MOHUTOPHHTA.



3. [IporpaMMa MOHUTOPHHTA OKPY>KAIOLIECH CPEIbI.

4. CucrteMbl Ha3€MHOI'0 TUCTAHIIMOHHOTO HAOIIOIEHU.

5. CucTemMbl JUCTAaHIIMOHHOTO 30HIUPOBAHUSI.

6. UuTepnpeTanus u npencTaBieHrne JaHHBIX MOHUTOPHHTA.

Jlumepamypa:

1. XBan T.A., llunkuna M.B. Okonorust. OCHOBBI pallMOHATBLHOTO MPUPOJIONOIH30BAHUSA.
- M.: U3patenbctBo IOpaiit, 2012. - 32Q.

2. llpupomomnosnbp3oBaHuE, OXpaHa OKpPYXKAIOLIEH cpeapl W HIKOHOMHKA. Teopus u
npakTukyMm . Yuebnoe mocobue / A. Il. Xaycros [u ap.] ; pen. : A. II. Xaycros. - M.
NznarensctBo Poccuiickoro yHuBepcuTeTa npyx0s1 Hapoaos, 2006. - 613.

3. Cmupnos I'.B. Dkomorus : yuednoe mocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 206e.

4. IIporacoB B.®. Dkomnorus, oxpana npupoabl. 3aKOHBI, KOACKCHI, Tuiatexxu. [lokazarenu,
HOpMaTuBbl, I'ocTbl. DKosornueckas AOKTpuHA. KMOTCKHMH NpOTOKOd. TEepMUHBI U TOHATHSA.
Dkoornyeckoe mpaso : Yuebnoe mocodue s By3oB / B. ®. [Iporacos. - 2 u3j., nepepad. u
norn. - M. : ®unancel u cratuctuka, 2006. - 38Q.

5. Pennna M.M. DkoHOMUKa npupoaonoib3oBanus . [Ipaktukym: YuebHoe mocodue st
By30B / M. M. Penuna, A. I1. Xaycros. - M. : Beicmras mikosa, 2006. - 27%k.

IMPUMEPBI TECTOB JJISA IPOMEXKYTOYHOI'O KOHTPOJIA

1. TepMuH «OKOJIOTHSI» IPEITIOKIIL
a) D. I'exkenn; 0) B. U. Bepuanckuii; 8) Y. Jlapsus; r) A. TeHnciu
2. Kaxoif ypoBeHb OpraHu3alliy )KUBOW MaTepPHHU SABJISETCS 00JIACTHIO MO3HAHUS B 9KOJIOTUH?
a) OMOIICHOTHYECKUI1; 0) OpraHHBI; B) KIIETOUHBIN; T) MOJIEKYIISPHBIN.
3. Kakue 13 nmepeunciieHHbIX HUKE OPTaHU3MOB SIBJISTFOTCSI HEKJIETOYHBIMH ?
a) TpuObI; 0) BUPYCHI; B) )KUBOTHBIC, T') PACTCHHS.
4.Tlo onpenenennto BO3 310poBbe 4en0BEKA —3TO COBOKYITHOCTh TPEX KOMIIOHEHTOB, a
MMEHHO: (PU3UYECKOTO, JYXOBHOTO H ... OJIArOMOTyYHs.
a) PKOJIOTHYECKOTO; 0) KYJIbTYPHOTO; B) COI[MATILHOIO; T) MATEPUATBHOTO.
5. O6nacTh 3HAHUH U TPAKTHYECKas IEATEIBHOCTh YSIOBEKA 10 PAIllHOHATBHOMY
UCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB B IEJISAX YIOBICTBOPCHHS MAaTCPHALHBIX U KYJIbTYPHBIX
noTpeOHOCTEl 00IIecTBa Ha3bIBACTCH ...
a) IPUPOJIOTIOJIL30BAaHKEM; 0) COIIMOJIOTHEH; B) €CTECTBO3HAHUEM; T) KYJIbTYPOJIOTHUCH.
6. [IpoBepka coOr0IeHNsT SKOJIOTHUECKUX TPEOOBAHM MO0 OXpaHe OKPYKAIOIICH Cpe/Ibl U
00€eCIIeUCHHIO IKOJIOTMIECKOM OE30IaCHOCTH Ha XO3HCTBYIOIIMX 00BEKTaX —3TO ...
a) PKOJIOTHYECKU KOHTPOJIb; 0) 9KOJIOTHUECKas IKCIIEPTH3a; B) OLIEHKA BO3ICHCTBHS Ha
OKPYKAIONIYIO CPey; T) periaMeHTAIHsI TOCTYIJICHHS 3arPsI3HSIONINX BEIICCTB B
OKPYXAIOIIYIO CPELy.

ITEPEYEHB BOITPOCOB K 3AYETY

CyIIHOCTB ¥ COBPEMEHHOE OIpeIeJIeHHE KOOI U

3aa4M SKOJIOTMH KaK HayKH

[TpenmeT, 00BEKT, METO/IbI SKOJIOTHH.

Bbuocdepa, 0CHOBHBIE COCTaBIISIFOIIHE.

[Tousitie 06 sKoMOornUeckux (hakropax (AaHTPOMOTEHHBIE, OMOTHYCCKUE, AONOTHYCCKHE).
HcToYHNKH aHTPOIIOTEHHOTO 3arpsI3HEHMS OKPYXKAIOLIEH CPEIbL.

Buapl aHTpONOreHHOT0 3arpsi3HEHUS.

[TocnencTBUs aHTPONOTEHHOTO BO3JICHCTBUS Ha OKPY)KAIOLIYIO CPELy.

N WNE



9. 3arpsasHeHue aTMochepsl.

10.3arpsi3Henue ruapocdepsl.

11.3arpsi3HeHue TUTochepsl.

12. KucioTHbsle TOXKIN.

13. UsmeHeHue kIuMara.

14.BnusiHue COCTOSHUS OKPYXKAOILEH cpeibl Ha KaueCTBO MUILEBIX MPOILYKTOB.

15. Tokcukonornyeckoe JieiicTBre BBIOPOCOB MPOMBIIIJICHHOCTH M TPAHCIIOPTa HA OPraHu3M
YeJioBeKa.

16. Dxonornyeckuii MOHUTOPHHT .

17.Hopmarussl [T1K, ITJB, ITIC B Poccun. I1JIK dbenona B mutheBOit BoIE.

18. Dkonornyeckas sKcnepTH3a.

19. Okonoruyeckuii mMacmopT MPEATPUATHS.

20. ITpupogooxpanHOE 3aKOHOAATEIBCTBO.

21. DKoJoTHYECKUE TPUHIIUITBI TPUPOIOTIONE30BaAHUS.

22.TIpobaemMbl BOCIIPON3BOICTBA IPUPOTHON CPEIbI.

23. DKOHOMUYECKHE METO/Ibl YIpPaBJIECHUS PUPOAOOXPAHHOMN AEATEIBHOCTBHIO.

24 . TlepedeHb mIaTeXel 3a MPUPOIOTIOIb30BaHHE.

25.MeTo1bl yripaBieHUsS KAYECTBOM OKPYXKAIOMIEH CPEJIbl.

26. MarepuainbHO€ CTUMYJIUPOBaHKE B chepe MPUPOIOTIOTH30BAHUSI.

27.11naTHOCTD MPUPOIHBIX PECYPCOB, BUIBI TJIATHI.

28.I1natel 3a 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

29.Tlopsnok ycTaHOBJIEHHUS IUIAThI 32 3arpsA3HEHUE OKPYKAIOLIEH Cpebl.

30. [Hopsinok onpenenaeHns SJKOHOMHUYECKOTO yIepOa OT MPOMBILIIIEHHOTO 3arps3HEHHS
OKPYKAaIOIlel Cpebl.

31. Kakoli 0CHOBHOI1 3aKOH BO3TJIaBIISICT CUCTEMY SKOJIOIMYECKOT0 3aKOHOaTenbcTBa Poccu, B
YeM ero 0COOEHHOCTH?

32.KakoBa coBpeMeHHasi KOHLIETIIHS pa3BUTHs MUpa MO pe3yibTaTtaM KoHpepeHun B Puo ne
Kaneiipo 1992r.7

33. Packpoiite copepkanue TepMUHa “yCTOHUMBOE pa3BUTHE U MEPEUUCIUTE OCHOBHBIC
IIO0Ka3aTeIN YCTOMUUBOrO pa3BUTHSL, JAWTe K HUM HOSCHEHMS.

34.IlepeunicnuTe N3BECTHBIC BaM BU/Ibl OTBETCTBEHHOCTH 3 3KOJOTMYECKHE TPABOHAPYILICHHS.



