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ConmepxuT onucaHusi TATH J1a0OpPaTOPHBIX pPabdOT MO OCHOBHBIM pasfeiiaM Kypca
«JKonorusi», mpaBuia pabOTel W TPeOOBaHUS MO TEXHHKE OE30MACHOCTH TPH IPOBEACHHU
nmabopaTopHBIX paboT, TpeOoBaHUS K OPOPMIICHHIO OTYETOB. B ommcanuu paboT comepikarcs
HEOOXOAMMBIEC TEOPETHYECKUE aCTEKThl M METOJMKA BBIMOJIHEHHUS, KOHTPOJIbHBIE BOMpockl. Ko
BCEMY LIMKJIY JIAOOPATOPHBIX padOT nmpujiaraercst OOLIU CIIMCOK PEKOMEHIYEMOM JINTEPaTypHl.

JlanHoe mocoOue CONEpKUT Takke HEoOXOIUMbIe MaTepHualibl JUIsl CaMOCTOSITEIIbHON
paboThI ¥ IOJTOTOBKH K 3a4ETYy.
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1. Henu 1 3a1a4u JUCHUIIMHBI U €€ MeCTO B y4eOHOM mpouecce

1.1. Llenp mnpenonaBaHus JAUCHMILIMHBL “Okojorus’ - (HOPMUPOBAHHE Y CTYIEHTOB
CIOCOOHOCTEM MO OLEHKE MOCJIENCTBUI UX NPOPECCHOHATbHON NEeATEIbHOCTH U NPHUHATHUS
ONTUMAJIBHBIX PEIICHUH, UCKIIIOYAIOIINX YXY/IIEHUE SKOJIOTUIECKOH 00CTaHOBKH.

1.2 3agaud M3y4YeHHs JMCHUIUIMHBL: copMmupoBaTh Yy OyaylIMX CHELHUAIHCTOB
COBpPEMEHHBIE TMpEJICTaBIeHUs] O Ouocepe Kak TII00AIBHOW HSKOCHCTEME; H3yueHHE
B3aMMOOTHOIIEHUA OpraHu3Ma M Cpelbl, SKOJOTHYECKHX TMPUHIUIIOB PalUOHAIBHOTO
UCTIOJIb30BAaHUS TMPUPOJHBIX PECYpCcOB M OXpaHbl MPUPOIBI; (OpPMUPOBAHHE Y CTYJICHTOB
YMEHHsI Ha TPaKTUKE TMPUMEHATh TMOJyYyeHHble 3HaHMS B OO0JACTH SKOJIOTHYECKOTO
3aKOHO/ATENbCTBA /ISl YIPABIICHUS KAUECTBOM OKPYXKalOIIeH Cpeibl.

1.3 TpeGoBaHus K ypOBHIO OCBOEHUS COJIEPKAHUS JUCIIUITITMHBI

B pesynprare n3yueHuss AMCUUIUIMHBI CTYACHT JOJIKEH :

3HATh:

- YPOBHU OpPraHU3alMH U UEPAPXUUHOCTHU KUBBIX CUCTEM;

- 3aKOHOMEPHOCTH B3aWMO/ICUCTBUS OpraH13Ma U Cpeibl;

- DJKOJIOTWYEeCKHE TpeOOBaHUS K XO3SMCTBEHHBIM OOBEKTaM U OCHOBBI HKOJOTHYECKOM
SKOHOMUKH;

- COOTBETCTBYIOIIME MPHUPOJOOXPAaHHBIE TpPeOOBaHMS, HPUHIMIBI TOCTPOCHUS E€IMHOM
9KOJIOTUYECKOH KYJIbTYPHI,

- METOJbl pean3allMd MAaJOOTXOAHBIX IIPOU3BOJACTB M OLEHKM 3KOJOTMYECKOU
3¢ PEeKTUBHOCTH XO3TUCTBEHHON JIEATETHHOCTH.

YMETB:

- OLIEHUTh XapaKTep, HANPaBICHHOCTh U MOCIEACTBUS BIMUSIHUS KOHKPETHOM NEATeIbHOCTH
4eJI0BEKA Ha IPUPOLY;

- IPUMEHATh 3HAHUS MO OCHOBaM JKOJIOTMYECKOTO0 HOPMHUPOBAHHSA U IpaBa MpU aHAIU3E
KOHKPETHBIX MPOM3BOJCTBEHHBIX CUTYallMH JUIS MOAJIEPKAHUS SKOJIOTMYeCKOH OOCTaHOBKM Ha
HEO0OXOAMMOM YPOBHE;

- IPUMEHATh METOJbl PEAIN3ALNN MAJIOOTXOJHBIX MTPOU3BOJCTB U OLIEHKH KOJIOTMYECKON
3¢ (PEeKTUBHOCTH XO3TUCTBEHHON JIEATEITHHOCTH.

BIAJIETh:

- MPAKTUYECKUMH HABBIKAMU HCIIOJIb30BAHUS SKOJIOTMUYECKUX HOPM M IpaB JJIsl PA3INYHBIX
IIPOU3BOJCTBEHHBIX CUTYAIMI;

- IPaKTUYECKUMU HaBbIKaMU K pa3paboTKe KOHKPETHBIX MPHUPOI0OXPAHHBIX MEPOTIPUATHI U
OLIEHKE BO3JIEHCTBUS TEXHOTEHHBIX O0BEKTOB Ha OKPYKAIOLIYIO CPEY.

[Ipyu u3yueHun TUCHUILIMHBI OOpalaeTcsi BHUMaHUE CTYJEHTOB Ha BO3MOKHOCTh YYUTHIBATh
B Npo¢eCCHOHATIBHON AEATEIIbHOCTH IKOJOTMUYECKHE ACIEKThl OPraHU3allMid M BO3MOKHOCTH
pEeIIeHUs] HKOJIOTUYECKUX MPOOJIeM OpraHU3alii HapsAy C CO3JaHHEM U COBEPUIEHCTBOBAHHUEM
CHUCTEMBI MEHEJDKMEHTA KaueCTBa MIPEIIPHUITHH.
1.4. MecTo IUCHMILIMHEL B y4eOHOM Ipolecce

JuctumnuHa ~ "Dkojorua"  OTHOCHUTCS K = LMKIY  OOHIMX  MaTeMaTHYeCKuX H
€CTECTBEHHOHAYYHBIX TUCHMIUINH, (enepanbHblii komrnoHeHT (EH.®.4), uutaerca B TpeTbeMm
CeMeCTpe U IpelycMaTpUBaeT YTEHHUE JIEKLUH, MpoBeleHHe J1JaOOpaTOPHBIX paboT, MOIydeHHUe
Pa3IMYHOTO POJIa KOHCYJIbTAIUH.

VYcnemHoe oBageHUE AAHHOM TUCHMILUIMHOW NpPEnojaraeT INpeABapUTENbHBIE 3HAHUSA,
MOJIyY€HHbIE TpPU M3y4YeHUH JUCHUIUIMH «KoHuenmuu coBpeMEeHHOro eCTECTBO3HAHMSY,
«Xumusn».

3HaHus, TOTyYEHHbIEC IPU U3YUEHUH TaHHOW JUCLMILINHBI, CTYAEHTHI CMOTYT UCIIOJIb30BaTh
OpU H3yYeHUHM JIUCHMIUIMH «be3omacHocTh »ku3HenesTenbHOCTH», «Bceobuiee ympaBieHue
KauecTBOM», «OJKoJoruueckud ayaur», «lHbopManmoHHbIle TEXHOJOTMH B YIpPaBIECHUU
Ka4eCcTBOM M 3allluTa HH(pOpMaIm».



MMOPAIOK OPOPMJIEHUSA JIABOPATOPHBIX PABOT

B nporuiecce BbimonaHeHus: gabopaTopHOi paboThl CTYAEHT IOJDKEH HaOIr0/laTh 332 XOJIOM
OKCTIEPIMEHTa, OTMedas BCE €ro OCOOCHHOCTH: HW3MEHEHHE IIBETa, TEIUIOBBIE A((EKTHI,
BbIJICJIEHHE Tra3a M T.. Pe3ynbpTaThl HaOMIOAEHUH 3amuChIBAlIOT B J1a0OPATOPHBIN JKypHal,
MPUACPKUBASICH OMPEICIICHHOHN TTOCIIe0BATEILHOCTH

— Ha3BaHue JabopaTopHON pabOTHI, JaTa BHIOTHEHUS;

— 11eNb PaboTHI;

— KpaTKasi TeOpHsI BOIIPOCa;

— pe3yNbTaThl SKCTIEPUMEHTA;

— BBIBOJIBI IO pe3yJbTaTaM paboThI.

Otuer odopmisercs B coorBercTBUM ¢ TpedboBanusMu [[OCT OC TYCVYP 6.1-97. [Ipumep
o(opMIIeHHsI TUTYIBHOTO JIUCTA IPUBOIUTCS B IPUIIOKEHUH A.

Hnst  opopmiennst OTdueTa TaKke HEOOXOAMMO O3HAKOMHUTBCS CO  CIIEAYIOIIUMHU
CTaHAapTaMHU:

I'OCT 7.12-93. Cucrema ctannapToB 1o uHpopManuu, 6MOIMOTEYHOMY U U3ATEIECKOMY
neny. CokpallleHue clioB Ha pyccKoM si3bike. OOmime TpeOoBaHus U paBuia.

I'OCT 7.32-91. Cuctema crangapToB 1o HHGOpMAIHH, OMOTHOTEUHOMY U U3/1aTEITECKOMY
neny. OTueT o HayyHO-HUcclenoBaTeabckoi padore. CTpykTypa u ImpaBuia 0pOpMIICHHS.

I'OCT 2.105-95. Obuue TpeboBaHUs K TEKCTOBBIM JJOKYMEHTaM.



OIIUCAHHUE JIABOPATOPHBIX PABOT

JlaGopatopnas pabora Nel
KAYECTBEHHOE OIIPEJAEJEHUE COAEPKAHUSA KEJIE3A B BOAE
(4 4, camocrosiTenbHas padoTa - 2 9)

Llenv pabomur:

1. 3akpenuTh TEOpeTHYECKHE 3HAHUS MO (PU3NYECKHM CBOHCTBAM BOJBI M COJEP’KAHHIO
KAaTHOHOB Y aHUOHOB B IPUPOJIHOM BOJIE;

2. BKCIIEPUMEHTAIBHO ONPEEIIUTh IPUCYTCTBHE KaTHOHOB JKEJIE3a B BOJIE;

3. o3HaKOMHTbCs ¢ paboToit poTornekTpokonopumerpa POK KOK-3-01;

4. IpUBUTH HABBIKUM MOCTPOEHHUS I'PAJAYHMPOBOYHOTO rpaduka (3aBUCUMOCTH ONTUYECKOMN
IUIOTHOCTH PAcTBOpPA COJIM XKeJie3a OT KOHLIEHTPALUK KaTHOHOB);

5. onmpenenuTh KOJIMYeCTBEHHOE COJIepKaHne KaTHOHOB JKejie3a B HUccieayeMoi pooe.

Obuue nonosicenus

CymectBoBanue OHocdepbl M UelIOBeKa ObUIO OCHOBAHO Ha HCIOJIb30BAHUU BOJIBI.
YenoBeuecTBO TMOCTOSIHHO CTPEMUJIOCH K YBEIMYEHHIO BOJOMOTPEOJICHUs, OKas3bIBas Ha
ruapocdepy orpoMHOE BIUSHUE.

B mpouecce BoponoTpedseHUsT MPOUCXOAUT HE TOJBKO HCTOLIEHHE MOBEPXHOCTHBIX H
MIOJI3EMHBIX BOJ|, HO U UX 3a2psA3HeHUe.

[lon sacpsasnenuem 600oemo8 TOHUMAIOT CHIKEHHE HUX OHOJIOTMYECKUX (QYHKIUH |
9KOJIOTMYECKOTO 3HAYEHHUS B PE3YJIbTATE MOCTYIIJIEHUS B HUX BPEIHBIX BELIECTB.

[Ipu popmupoBaHMM XUMHUYECKOIO COCTaBa MPHUPOAHBIX BOJ MPHUHITO KIacCU(PHUIMPOBATH
(bakTOpHl BO3/IEHCTBHS HA MPSAMBbIE M KOCBEHHBIE, ITIABHBIE U BTOPOCTEIICHHBIE.

Ipamuivu Ha3biBalOT (HaKTOPHI, KOTOPHIE OKAa3bIBAIOT HEMOCPEACTBEHHOE BIMSHHUE Ha
XUMHUYECKUH COCTAaB BOJBI M CBSI3aHbl C XMMUYECKMM COCTaBOM KOHTAKTHPYIOIIMX C JAAHHOUN
MIPUPOJIHOM BOJIOM BELIECTB (MUHEPAJIOB, TOPHBIX MOPOJI, TIOYB U JIp.)

Kocsennvle dakTopbl 0Ka3bIBalOT BIUSHUE HA COCTaB MPUPOAHBIX BOJ 4Yepe3 MOCPENICTBO
MPSIMBIX (PAKTOPOB; K HUM OTHOCATCS TEMIEpaTypa, AaBJIE€HUE U T.II.

Inasnvie (HakTOPBI ONMPENENAIOT COJepKAHUE TIIaBHBIX AaHHOHOB M KaTHOHOB (T.€. KJIacc U
TUN BoAbI 0 kiaccuduxanun O.A. AnekuHa).

Bropocrenennbie (hakTOphl BBI3BIBAIOT MOSIBIIEHHME HEKOTOPHIX OCOOEHHOCTEH aHHOMN
BOJbI (1IBETA, 3amaxa U Jp.), HO He BIUAIOT Ha €€ KJIacC U THIIL.

ITo xapakrepy BO3aeicTBUS Ha (POPMHUPOBAHHE COCTaBa MPUPOAHBIX BOJA BCE (HAKTOPHI
JEJIAT Ha S TPyIIL:

1) dusuko-reorpadpuueckue (pensed, KIumar);

2) reosiorudeckue (BU TOPHBIX TTOPOJ, THAPOTCOTOTUUECKHUE YCIOBHS U T.11.);

3) Ouonoruueckue (IesITeIbHOCTD XKUBBIX OPIraHU3MOB);

4) anTponoreHHbIe (COCTaB CTOYHBIX BOJI, COCTaB TBEPBIX OTXOJO0B U T.I1.);

5) ¢usuxo-xumuueckue (XMMHUYECKHE CBOWCTBA COEIUHEHUH, KHCIOTHO-OCHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE YCIIOBUS U JIp.).

Inasnvie 3azpasnument 600

3aepsaznumensy — mo0O0H PU3NUECKUIA areHT, XUMHUYECKOE BEIIECTBO WM OMOJOTHYECKUN
Buj (TJIaBHBIM 0Opa3oM MHKPOOPTaHU3Mbl), IOCTYMAIOIUI B OKPYXAIOIIyI0 Cpeay WIu
BO3HUKAIOIIMNA B HEHl B KOJMYECTBE, BBIXOAIIEM 32 PaMKH OOBIYHOTO, U BbI3bIBAIOIIMIA
3arpsiI3HEHUE CPEbI.

VYcranoneno, uto Oosiee 400 BemecTB MOTYT BBI3BaTh 3arpsi3HeHHE BoJ. B ciyuae
NPEBBIILIEHHUS] JOMYCTUMON HOPMBI XOTS OBl MO OJHOMY M3 TpeX IOKa3zaTellell BpeIHOCTH:
CaHUTAPHO-TOKCUKOJIIOTUYECKOMY, OOIIe-CAaHUTAPHOMY WJIM OpraHOJIEITUYECKOMY, BOJa
CUMTAETCS 3arps3HEHHOM.

Paznuuarot cnenyromue 3arpsizautenu (tabdm. 1.1):

* XUMUYECKHE;

* OMOJIOTHUYECKUE;



* huznyeckue.
Ta6muma 1.1 ['maBHBIC 3arpsA3HUTENH BOT

Xumudueckue 3arpA3HUTCIIN buonornyeckne 3arps3HUTCIIN dusnueckue 3arpsA3HUTEIIN

Kucnotsr Bupycsl PannoaktuBHBIC
[lenoun bakrepun 3JIEMEHTHI
Conu Jpyrue Gone3HeTBOPHBIE B3Beniennsie TBepbIe
Hedts 1 HEDTETPOTYKTHI opra- YaCTHIIBI
IlecTunuael HU3MBI Temo (11BeT, 3amax u T.11.)
JInokcuHbI Bonopociun OpranosienTUYECKUe
Tsoxenbie MeTauIbl JIMTHUHBI [Inam
DeHObI JpoxoKeBBIE U TIJIECHEBBIE [Tecok
AMMOHMIHBIN 1 rpuoOKH Un
HUTPUTHBIA a30T ['nmuna
CIIAB
Xumuueckoe 3acpssHenue — HauOollee pPACIPOCTPAHEHHOE, CTOMKOE M Jalek

pacnpoctpanstomeecs. OHO MOXeT ObITh opeanuyeckum ((PEeHONBI, HAPTCHOBBIC KHCIIOTHI,
NECTUIUIBI U Jp.), Heopeanuueckum (COIMW, KHUCIOTBI, IIENOYU), MOKCUYHbLIM (COCAUHEHUS
MBIIIbSIKA, PTYTH, CBUHIIA, KaJAMHUS U T.I1.) 1 HETOKCHYHBIM.

[Ipu ocakneHun Ha JHO BOJAOEMOB WU MpHU (UIBTPAIMH B IJIaCT€ BPEAHBIE XUMUYECKHE
BEIIECTBA COPOMPYIOTCS YAaCTHUIIAMU TIOPO, OKHCISIOTCS W BOCCTAHABIMBAIOTCS, BBINAJAIOT B
O0CaJOK W T.MI., OJHAKO, KakK TMpaBWJIO, MOJHOTO CAMOOYMIIEHHUS 3arpsi3HEHHBIX BOJA HE
npoucxoauT. Ouar XUMHUYECKOTO 3apakKeHUs MMOI3EMHBIX BOJ B CHJIBHO NMPOHUIAEMBIX TPYHTaX
MOJKET pacrpocTpanutbes 10 10 km u onee.

Mertamiel B OYEHb BBICOKOW CTETICHM BOBJICUYEHBI B aHTPOIIOT€HHYIO JesTelnbHOCTh. OHHU
OTJIMYAIOTCAd HACTOJBKO BBICOKOM TEXHO(DUIBHOCTHIO, YTO TOBOPSAT O COBPEMEHHOM
«metarmusanuny ouocheprsl. Ocoboe 3HaueHue npuodpesa npobdieMa 3arpsa3HEHUs KTHKETBIMU
Metammamu» (TM). K wHum oTHocarcs Oonee 40 XMMHUYECKHX AJIEMEHTOB MEPUOIUYECKOM
CHCTEMBI C aTOMHBIMH Maccamu Bbime 50 a.e.M. MHOrAa TsDKENbIMH METajulaMH Ha3bIBAIOT
3JIEMEHTBI, UMEIOIIHE IIOTHOCTH 7 — 8 r/cM’. OiHAKO, yKa3aHHbIE KPUTEPHHU YCIOBHBIL.

K rpymme «TspKenbIX METayuioB» OTHOCAT JKENe30, CBHHEI, XpOM, MapraHel, KoOaibT,
HUKEJb, TepMaHui, MONIUOAEH, Melb, LIUHK, TAJUIHA, TEIUTyp W Jp. YKa3aHHbIE AJIEMEHTHI
aKTHBHO YYacTBYIOT B OHOJOTHMYECKMX IIPOLECCaX, a MHOTHME W3 HHX BXOISAT B COCTaB
(bepMeHTOB.

Xene3o oTHOCUTCS K 4YHCIy CHUACPOQUIBHBIX 3JIEMEHTOB (TUIUYHBIX METAJJIOB),
UMEIOIMX XUMHUYECKOe CPOJCTBO K yriepoay (c oOpasoBaHueM kapOoHaToB), Qochopy
(pocharoB), cepe u kpemuuto (cynabdarta, CyTbQUABI, CWIHKATHI). [IpU OKUCIHTEIHLHOM
BBIBETPUBAHUM M TMOYBOOOpazoBaHWMU B Ouocdepe HakammuBaroTcs MuHepanbl xenesza (IID),
MPEUMYIIECTBEHHO OKCHABI M THUAPOKCHIBL. B mouBax oOHApyXeHbI MHOTHE MHHEpPAJbI
coenunenus xxenesa (III) u xenesa (II).

[IpupoaHbie  BOABI  SABIAIOTCS  BAXKHEHWIIUM  KOMIIOHEHTOM — OKpYXKaroled  Cpensl,
BO300HOBJISIEMBIM, OTPAHUYEHHBIM U YSI3BUMBIM MIPUPOJIHBIM PECYPCOM.

OCHOBHBIMHU TIOKA3aTENSIMU COCTOSIHHSI TIOBEPXHOCTHBIX BOJI SIBIISTIOTCS: OOBEM CTOKa,
yYpOBEHb BOJIBI, pacxoa Boibl, TemmepaTypa Boabl, BIIK (Omoxumudeckass moTpeOHOCTH B
kucaopone), XIIK (xumuueckas moTpeOHOCTb B KHCIOPOJIE), CyXOM OCTAaTOK, COJEpKaHHUE
XJIOPUIOB, CYNb(aToOB, a30Ta HUTPUTHOTO, a30Ta HUTpaATHOro, HedTenpoaykro, CIIAB,
Jicene3a oobue2o.

Jlis ompezeneHus HAMUYUS Kele3a B MpoOe MOTYT OBITh MCHOJIB30BAaHBI KaueCTBEHHBIC
peaKuu: B3aMMOACHUCTBHE C POJAHHUIOM Kallusl WIM 0O0pa30BaHWE KOMIUIEKCHBIX COEIMHEHHA.
DOTOKOIOPUMETPUUECKANA METOJl TO3BOJIIET TPOBOAUTH KOJUYECHBEHHOe onpedeieHue
COJZIep KaHuUs JKeJesa.



Domoxonopumempuyeckue Memoosl AHANIU3A

JlaHHBIE METO/BI ONpENEeIeHHUs KOHIEHTPAllMM BEIeCTBA OCHOBaHbl Ha CpaBHEHHUU
MIOTJIOIIEHHS WIIM MPOMYCKAHUS CBETa CTAHIAPTHBIM U HUCCIIEAYEMBIM OKPALIEHHBIM PAaCTBOPOM.
ITpu nmpoxo’kJeHHH CBETa 4epe3 CIOW OKPAIIEHHOrO BELIECTBA YacTh €0 OTPAXKAeTcs, 4acThb
MIOTJIOUIAETCS, YaCTh IPOXOIUT YEPE3 PacTBOP.

VHTEeHCUBHOCTh MAaJalOUIer0 CBETOBOTO MOTOKA NMPHU MPOXOXKACHUU uYepe3 OKpallleHHBIH
pacTBOp COCTaBIISIET

lo=1+In+Jor,(1.1)

rae /o — MHTEHCUBHOCTD MMAJAlOIIEr0 CBETOBOIO NMOTOKA; / — MHTEHCUBHOCTH CBETOBOTO
MIOTOKA, MPOIIE/IIEro

4yepe3 pacTBop; [OT — MHTEHCHUBHOCTb OTPaXEHHOIO CBETOBOrO TOTOKa; [m —
MHTEHCUBHOCTH MOTJIOUIEHHOTO MOTOKA.

Puc. 1.1 [IpoxoxieHre CBETOBOr0O MOTOKA YEPE3 OKPAIICHHBIN pacTBOP

CBsi3b M@Ky MHTEHCHUBHOCTSMHM MaJAIOIIET0 CBETOBOIO MOTOKA /0 U CBETOBOTO MOTOKA,
MPOUIENIIIET0 Yepe3 CJIOW OKpalleHHOTo BellecTBa [, ycTaHaBIMBAaeTCs 3akoHom byeepa-
Jlambepma, coriacHO KOTOPOMY OJIHOPOJHBIE CJIIOM OJHOTO U TOrO K€ BEIIECTBAa OJMHAKOBOMU
TOJILIMHBI TOTJIONIAIOT OJHY U TY K€ JIOJII0 MaJarolield Ha HUX YHEPIHU:

I=Le",(12)

rae o — Ko3pGUIUEHT MOTIOIEHUSs; / — TOJIIIMHA MMOTIOIAIONIETO CIIOSL.

CBs13b MEX]ly KOHIIEHTpPALMEH MOTIOMIAOIIEr0 paCTBOPA U €r0 ONTUYECKON MIIOTHOCTHIO (

I
lg Io ) BeIpaxkaercst 3akonom bepa, coriacHO KOTOPOMY ONTHYECKasi INIOTHOCTh PacTBOpa

IIpsAMO IpOIOpHHOHAIbHA KOHUOCHTPAIMK PAaCTBOPEHHOI'O BCUICCTBA IIPHU MOCTOSIHHOM TOJIIIUHC
CJ104:

I
lg=t= kC (1.3)

rae k1 — ko3 dunmeHT nponopuroHanbHOCTH; C — MOJSpHAs KOHLEHTPALUS PacTBOPEHHOTO
BEIIIECTBA.

OCHOBHBIM 3aKOHOM CBETOIOTJIONIECHUS sBisieTcs OObeAMHEHHBINM 3akoH JlamOepra-
Byrepa-bepa, ycraHaBnuBalomUi  3aBHCHMOCTh MHTCHCHBHOCTH  MOHOXPOMATHYECKOTO
CBETOBOTO TMOTOKA, MPOIICANIET0 Yepe3 CJIOH OKPAIICHHOTO BEIIECTBA, OT WHTCHCHUBHOCTH
Ma/IAI0IIEeTO MOTOKA, KOHIICHTPAIWU OKPAIIEHHOTO BEIIECTBA U TOIIIUHBI CIIOSI pacTBOpa:

I=1,+10" (1.4)

rae k — kod((HUIMEHT MOTIOIMIEeH!s, BeTHUYNHA KOTOPOTO 3aBHCUT OT MPHUPOJBI BEIIECTBA;
C — KOHIIEHTpAIHSI; /— TOJIIMHA TOTJIOMIAIOIIETO CIIOSL.

Ecnu koHmeHTparusi BeIpaKeHa B T'-MOJB/J, a TONIIMHA CIOSI B CM, TO k Ha3bIBaeTcs
MOJISIPHBIM KOIPPuyueHmom noznoweruss (SIKCTHHITNN) U 0003HAYACTCS A .

[Ipu cobmroeHN OCHOBHOTO 3aKOHA CBETOMOTJIONICHHSI ONTHYECKas MIIOTHOCTh PacTBOpa
(D) mpsmomponoprrioHaTbHA KOHIICHTPAIMH TIOTJIONIAOIIETO BEIIEeCTBA, TOJIIMHE CIIOS M
MOJIIPHOMY KO3 (PUIIUESHTY TOTJIOMICHHUS



D=¢eLCl, (1.5)
[Ipu rpadpuueckom n300pa’keHUN 3aBUCUMOCTH ONTHYECKON TUIOTHOCTH OT KOHLIEHTPALlUU
(Ipy MOCTOSTHHOW TOJILIMHE CJIOS) MOJIYYaeTCsl MpsiMasi, MPOXOAsIas Yepe3 Hayauo KOOpAUHAT
(Ipu OTCYTCTBUH MOTJIOLIEHHS CBETA PACTBOPUTENEM U CHCTEMAaTHUYECKHUX OINOOK).

&

-~

OOTIrTECEAA IVTOTHOCTE

FoMITEHTPATIIA pacTROpa

Puc. 1.2 3aBUCHMOCTH ONTHYECKOM IJIOTHOCTUA OT KOHIEHTPALIMH pacTBOpa

MoutsipabIii k03¢ dunMeHT noriomenust D paBeH €A pu KoHneHTpauuu C =1 1-MoJIb/I U
ToNMmUHE c0s (KoBeThl) / = 1 cM, T.e. onTHYecKas IUIOTHOCTH | M pacTBopa mpH TOJIIMHE
KIOBETHI | CcM.

Benuuuna monapnoeo koagguyuenma nocrowjenus €\ 3asucum om OAUHbL  BOJIHb
npoxoosuje2o ceema, memnepamypvl pacmeopa u npupoosbl pacmeOpPeHHO20 6eujecmsed U He
3a6ucum om moaWUHbL NO2TOWAIOWE20 COSL U KOHYEHMPAYUU pacmeopeHHo20 Geuecmad.

Monsipablii  K03hGUUIUMEHT TOIVIOMICHUS  OTpaXKaeT  HMHJIWBUIYyaJbHbIE  CBOWCTBA
COCIMHEHUM U SIBJISIETCS ONPEIEIISIOIEN XapaKTEPUCTUKOM.

Bce okpaiieHHBIE COEIMHEHUSI XapaKTEPU3YIOTCS M30MpaTEeNIbHBIM MOTJIONICHUEM CBETa.
Mounsipablii KO3((DUIIMEHT MOTJIOMEHUSI W ONTHYECKas IUIOTHOCTh PAacTBOpa PA3IUYHBI IS
pa3HbIX JJIMH BOJIH CBETAa. /[ MOJIHOM XapakTEPUCTHKU OKPALIEHHBIX PACTBOPOB MOJIb3YIOTCS
CIEKTpaMH TIOTJIOUICHUSI (KPUBBIMH CBETOIOTJIONICHHUS), T.€. CTPOAT TpaduK 3aBUCUMOCTH
ONTUYECKON TUIOTHOCTH PacTBOpa WM MOJSPHOTO K03(HIIMEeHTa MOTIOIEHUS MIPU Pa3IMYHOM
JUIHE BOJIHBI.

@omoanekmpokonopumemp KOK-3-01

Vka3zaHHbli 1puOOp MNpPUMEHSAETCS IS M3MEPEHUsT ONTUYECKOM IUIOTHOCTH |
CBETONPOITYCKaHHsI PaCTBOPOB B obOsactu criektpa 315...990 M. B kauecTBe HCTOYHMKOB CBETa
B NpuOOpEe HCIOJB3YIOT JIAMIy HAKaJIMBAaHUS, MAIOIIYIO CIUIOIIHOM CHEKTp HCIyCKaHUS B
BUJUMOI 00JaCTH, U PTYTHO-KBApLIEBYIO JIAMITy C JIMHEHYAThIM CIIEKTPOM HCITycKaHUs B YO u
BHUIMMOH 00JIaCTsIX.

——

%

Puc. 1.3 Bremnuii Bua gporokonopumerpa



Tlopsioox evinonnenuss pabomol

BxurounB nuTaromee ycTpoHCTBO B CETh NepeMeHHOro HampsbkeHus 220 B nporpesarot
npubop B TeueHue 20...30 muH. [lpm pabore c pTYTHO-KBapLEBOW JIaMIION YCHJIUTENb
IIPOrPEBAIOT NIPH BBIKJIIOUEHHOMW JIaMIIe, BKJIIOYas €€ 32 5 MUHYT JI0 Ha4yajla U3MEPEHUH.

[TonroroBka hoToMeTpa K paboTe OCYIIECTBISETCS B aBTOMAaTHUYECKOM PEKUME:

- Ha BEpXHEM HHAMKATOpe OTOOpaskaeTcs cMMBOJ 3aBoja-uszrorosurens "OAO "30M3",
Ha HkHeM - "[IPOI'PEB ITPUBOPA" u noka3anus taitmepa;

- IO HMCTEYEeHUH 2,5 MUH Ha BEpPXHEM HHAMKATOpE OTOOpakaeTcsi HAANUCH - MIHUPP
doromerpa "KDK-3-01";

- 10 UCTEUYEHUU 5 MHMH aBTOMATHUYECKH YUUTBHIBAETCS "HYJEBOM OTCYET", BKIIOYAETCS
WCTOYHUK W3JTy4eHUS; Ha BEPXHEM MHAMKATOpEe O0TOOpa)kaeTcs 3HaYCHHE JJIUHBI BOJHBI B HM ,
Ha HwkHeM - Hagnuck "TIPOI'PEB JIAMIIBI" u noka3zanus taiimepa; no uctedenun 10 MuH
¢dboToMeTp BBIJAET 3BYKOBOW CHUTHAJl TOTOBHOCTH K paboTe M Ha HWXKHEM HHIUKATOpE
orobpaxaercsa Haanuch "T'OTOB K PABOTE BBEJAWTE PEXHM". ®otometp roToB K paboTe.
IKCIHEPUMEHTAJIBHAS YACTb
[Tocynaunpu6opsl

®OK KOK-3-01, nmpobupku, MepHbie K0a6sl Ha 50 cM® (6 miT), MepHast Kos16a Ha 1000 cm’
(1 ), mepuble muneTkr 10 — 20 cm’.

PacTBOoOprHpEeaKTHUBEBI

Kenezo-amMoHuMIHBIE KBACIBI (TB.), epcyabdaT Kaaus (TB.), PaCTBOP POJaHKIA KaJIUs
(1%), pacTBOp cepHoit KucaoThl (2 M), pactBop cynbhocanuimioBoid KucaoTsl (0,01 M),
arietaTHbIi Oydep, TUCTUIITMPOBaHHAS BOJA.

Memoouxka evinonnenus

1 KayecTBeHHOE onpeiesieHHE COIeP:KAHMA Keyle3a

B npo6upky nomecture 10 e’ po6sl, go6assTe 2 — 4 karmmm HCI, HeCKOIBKO KPUCTAIIOB
nepcynbdpara kamua K2S208 u 4 — 5 xamens pactBopa KCNS. Copepxkumoe mpoOUpKH
TIIATEJIBHO MepeMenIanTe.

KavecTtBeHHOE M MPUOIM3UTENBHOE COIEPIKAHUE JKEIe3a OMpEeAeTUTEe B COOTBETCTBUU C
Tabmn. 1.2.

Tabnuna 1.2 Onpenenenne nMpuOIN3UTEIHFHOTO COIEPKAHUS Kele3a

OxkpammBanue mpu paccMorpenun  OKpaliuBaHHe IIPH PACCMOTPEHUH Copnepxanue
cOOKy CBEPXY Keresa, Mr/am
OKpalIMBaHUs HET OKpallliBaHUs HET <0,05
€/1Ba 3aMETHOE JKEJITOBATO-PO30BOE OYEHb CI1a00€ )KEITOBATO-PO30BOE 0,1
OYCHB CI1a00€ KEITOBATO-PO30BOE  Ci1aboe )KEJITOBATO-PO30BOE 0,25
cnaboe KEeNTOBATO-PO30BOE CBETJIO JKENTOBATO-PO30BOE 0,5
CBETJIO JKEJITOBATO-PO30BOE JKEJITOBAaTO-PO30BOE 1
CHJIBHOE JKEJITOBAaTO-PO30BOE JKEJITOBATO-KpacHOe 2
CBETJIO JKEITOBATO-PO30BOE SIPKO-KpacHoe >2

2 KosimuecTBeHHOE onpeae/ieHue COiepPKaHus xKejie3a

2.1 [IpuroroBnenue pabovero pacTBopa

B kawectBe pabodero pactBopa wucnoab3yite pactBop FeNH4(SO04)2 -12H20
(>kenme30aMMOHUMHBIE KBACIIbl) ¢ KoHIeHTparueit 0,1 mr xene3a B 1 cm3. [l 3TOro pacTBOpuTe
0,8636 1 conu (x.4.) B 25 cM® 2 M pacTBOpa CEpHOI KUCIIOTHI, 0BEAUTE 00beM 10 1 am°.

B mepnyro xonOy Ha 50 cM® npuneiite 1 cm® paGouero pactsopa, 30 cm® 0,01 M pactBopa
Cyb(GOCATUIIMIOBON KHCIOTHI, 5 cM® aneratHoro 6ydepa. O0beM B MepHON KOJIOE NOBEAUTE
JUCTHILIMPOBAHHOM BOIOM 10 MeTKH (50 ¢M?) M TIIATENBHO MEPEMEIIANTE.
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2.2 IIpuroroBieHHE CTaHAAPTHBIX PACTBOPOB

B mepubie kon6bl (50 cM’) MEpHOM MUIIETKON OTMEPHTE ONpPEIENICHHbIH 00beM pabovero
pactsopa: 1 cM’;2 em’; 3 em?; 4 em?; 5 o’

OO0BeM B KaKI0i MEPHOU KOJIOE IOBEAMTE AMCTUILIMPOBAHHOM Bog0oM 10 MeTkH (50 cM®)
THIATEIBHO NEpEMEILIANTE.

2.3 3aMepeHne OoNTUYECKOM TUIOTHOCTH

®DK-56 moaroroBbTe K paboTe, NpeABApUTEIHHO MIPOTPEB JIaMIIbl U puOop B Teuenue 30
MUH. 3aTeM B KIOBETOJAEpXKaTelb, PACIOJIOKEHHBIN CIIpaBa, IOMECTHTE JIBE KIOBETHI: C
pa3baBineHHbIM pacTBopoM (1) W caMbIM KOHIIEHTPUPOBAaHHBIM pacTBopoM (2). B
KIOBETOJIEp>KaTellb, PACIIOIIOKEHHBIHN ClIeBa, MOXKETE€ TIOMECTUTh AaHAJOTUYHYIO KIOBETY C BOAOM
WA OCTaBUTb ITyCTHIM.

[IpenBaputenbHo moadeputTe pasmep KioBeThl. s ompeneneHus colep’kKaHus xKelesa
UCIIOJIb3YITE KIOBETHI 00bEMOM 3...5 cM’.

st mombopa cBeTopMIbTpa CHUMHUTE TOKa3aHHUS MPUOOpa IO MIKaje, PacloI0KEHHON
cieBa (4epHble HUGPHI MKkl — % MPOMYCKaHUS CBETa, KpacHbIe IIHU(PHI — CBETONPOITyCKaHNE
A). Ha nipaBoii mkase mporryckaHue J0DKHO ObITh ycTaHoBieHo Ha 100 %.

[Ipu cuATUM TOKa3aHUN MeHsNTe cBETOQMIBTPHI (3 — 6), U3Mepss MmokazaHus Hpuodopa.
[Ipu cHATUUM MOKa3aHUI B 3€J€HOM HHJMKATOpPE, PAcCIOIOKEHHOM B HWXKHEHW 4acTu mpubopa,
o0e yacTh JOJDKHBI COMKHYThCS 0€3 MpOCBETOB (IUJIaBHO IepeMelaiiTe pydky A0 IOJIHOTO
COBMEILIEHUSI CTOpOH). V3MepuB mnoka3zaHusi Il pa30aBIEHHOTO pacTBOpa, IEPEMECTHUTE
KIOBETBbI, YTOOBI JIyd NpOXOAMJ dYepe3 Apyrod pactBop. [lomyueHHble 1O IIKajie JaHHBIE
3aMUIINATE B TAOTHILY:

Tabmuma 1.3

Ceeropunbptp 3 4 5 6 7
A (pactBop 1)
A (pactBoOp 2)

Bribepute cBeTopUIbTp, B KOTOPOM 3HA4YeHHs CBETOIporyckaHusi cocrapiser 0,3 — 1.
Yka3zaHHBIN CBETOQUIBTP UCTIONB3YHTE I AATbHEUITNX U3MEPEHHIA.
2.4 TlocTpoeHue rpayupoBOYHOTO Tpaduka
C BBIOpaHHBIM cBeTOGUIBTPOM (POTOMETPUPYITE BCE CTAaHIAPTHBIE PACTBOPHI, HAUMHAS C
camoro pa30aBieHHOT0. [lonydeHHbIe pe3ynbTaThl 3aNHUIINTE B TAOIHILY:
Tabnuua 1.4

C, Mr/mi
(KOHLIEHTpaIHsl)

A

C — KOHIICHTpAIIMsI pacTBOpa JKelie3a B JaHHOU Mpode; 4 — MOoTJIoIIeHue.
[To mosy4eHHBIM SKCIEPUMEHTAIBHBIM JJAHHBIM NOCTpoiTe rpaduk 3aBucumoct A(C):
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}3 .
C, MOJIB/IM

Puc. 1.4 3aBUCHUMOCTB MOTJIONIEHUS] OT KOHIIEHTPAIIMKM pacTBOpa

2.5 KonuyecTBeHHOE OTpeiefieHue COIepKaHus xKeye3a B UcciaeayeMon mpooe

K uccnenyemoii npobe mpuneiire 30 cMm® pactBopa cyab(poCaNIUuIuIOBOi KUCIOTEL U 5,0
cM’ areratHoro Oydepa, moBeauTe 00beM pacTBopa 10 50 ¢M’ AUCTHILIMPOBAHHON BOIOW M
TaTenpbHO nepemMemniaite (B Teuenune 10 muH.). [IpuroroBiaeHHBIH pacTBOp GOTOMETPUPYHTE C
BBIOPaHHBIM CBETO(UIBTPOM M KIOBETOM.

[To rpamyupoBouHOMY TrpaduKy oOmpenenuTe KOHIEHTPALUIO >Kele3a B HCCIeqyeMOoi
mpo0e.

Oob1iee coneprxaHue xere3a paccuuTanTe o Gopmyne:

mFe=CVM , (1.6)

rae C — koHueHTpaius (Mob/n); V — o0beM mpoOsl (11); M — MonsipHast (aToMHas1) Macca
xKelesa.

3 BbIBO/ 0 IPUTOJHOCTH BOAbI
Jlenatot BbIBOJI 0 puUroaHocTH Bojwl, ecym [IJIKFe < 0,3 mr/mm3.

KoumponwHule 6onpocwi

1. Kakme wMepbl TEXHHKH O€30MacHOCTH CIEAyeT COONoJaTh TIPU  IMPOBEICHUU
HUCCIIeI0BAaHUN?

2. [IpuBeanTe XapakKTePUCTUKY THAPOChEpPHI.
. YKaxuTe OCHOBHBIE UICTOYHHUKH 3aTrPSA3HEHUS THAPOChEpPHI.
. [IpuBeuTe KIaccupUKAIUIO 3arpsI3HEHUNA THAPOCPEPHI.
. Manbiit 1 00JIBIIION KPYyroBOPOTHI BOJBI B IPUPOJIE.
. OxapakTepu3yiiTe aHTPOIIOTEHHOE BIUSHUE HA THApPOchepy.
. MeTouka KaueCTBEHHOTO OMpeIeNieHus Kele3a. Y paBHEeHUS PeaKI[Hil.
. PeakTuBbl a1 konuyecTBEHHOTO onpeneneHust Fe3+ B Boje.
. [IpuroToBnenune craHgapTHBIX PACTBOPOB Ui (POTOMETPUPOBAHUS.
0. [TocTpoenue rpaaynpoBOYHOTO rpaduka.

— O 00 31O L A~ W

11. Meroauka npoBeneHus GHoToMeTprupoBaHUS pacTBOpoB Fe3+.

12. Be16op cBetodunsTpa ajst onpeneiaeHus Fe3+ B mpoode.

13. Onpenenenune konuentpanuu Fe** B mpobe 1o rpagyupoBoYHOMY TpaduKy.
14. PacueTsl onpeienieHrs MacChl Kee3a B pooe.

15. Ouncrka Bojsl OT coseii Fe**

16. ITpobGaema pecHON BOJIBI.

17. BnustHue 3arpsisHeHUs TuApochepsl Ha 310pOBbE HACETICHUS.

JlaboparopHuas pabota Ne2
12



OIEHKA 3KOJIOI'MYECKOI'O COCTOSAHMA ITOYBBI ITO KUCJIOTHOCTH
(3 4, camocrosiTenbHas padoTa - 2 )

Ilenv pabomeot:

1 mpoBecTr 0TOOP MPOO MOYBHI HA PA3TUYHBIX 3€MENbHBIX yuacTKax r. Tomcka;

2 onpenenuth pH BOHOM BBITSKKH MOYBHI U CACNATH BBIBOJI 00 aKTyaJIbHOW KUCIOTHOCTH
MOYB;

3 NPUTOTOBUTH COJIEBYIO BBITSDKKY M3 TOYBBI, ompeAenuTh ee pH u caemars BbIBOA O
MOTEHI[UATBHOM KUCIOTHOCTH TIOYB;

4 npuBUTH HaBBIKK paboThl Ha pH-MeTpe;

5 3aKpenuTh 3HaHUS O BUAAX KMUCIOTHOCTH M LIEJIOYHOCTH MOYB, MYTSIX UX BOSHUKHOBEHUS
1 croco0ax ycTpaHeHHsI.

Obwue nonoicenus

KucnotHocTh TOYBBI — BaXXHBIM 3KOJIOTUYECKUH (DAKTOp, OIMpenesstonfi  yCIoBUS
KU3HEJIEATEIbHOCTU TMOYBEHHBIX OPraHM3MOB M BBICHIMX PACTEHUN, a TakXKe IMOJBUKHOCTh
3arpsi3HUTENEH B MOYBE (B IEPBYIO OYEPEIh METAILIOB).

Ha poct pactenuil oka3blBaeT 3HAUUTEIBLHOE BIMSHUE pPEAKIUs MOYBEHHOTO pPacTBOpa
(pH), cBsizanHas ¢ cofep)KaHWEM B TOYBE KHCIOT WJIM IIEJI0Yed, KOTOpask CHJIBHO 3aBUCHUT OT
cocTaBa HOHOB, BXOJAAIIMX B TouBeHHBIM moriomarommii komiuieke (IIIK). [Iuanazon
KHUCJIOTHO-OCHOBHBIX YCJIIOBUM MOYBEHHOI'O IMOKPOBAa IIMPOK. BBIIEIEHO MHOKECTBO KJIAcCOB
nmouB oT cuibHOKUCIHBIX (pH 3...4) no cunpHOmenounsix (pH 8...9). bonee 50 % mous Poccun
OTJINYAETCS] TOBBIIEHHONW KUCIOTHOCTBIO. Kucas peakius B HEKOTOPBIX CIydasX BCTpPEHaeTCs
B TMOJ30JHUCTBIX, CEPBIX JIECHBIX TMOYBaX, KpacHO3eMaX, JMKeNTo3eMaX, TOP(sHO-O0TOTHBIX
MOYBAX.

[[lenouynas peakiusi OOBIYHA JUIS TIOYB CYXHX CTeNEd, MONYNYCThIHb W ITYCTBIHB
(kamTaHOBBIE, COJIOHIIEBATHIC, CEPO3EMBI, cepo-Oypbie). HelTpanbHas ¥ 1mienodHas peakiuu
XapaKTEPHBI JUIsl Y4EPHO3EMOB, ITOUB HA U3BECTHSKAX.

[TouBeHHBIN PACTBOP—PACTBOP XMMHUYECKHX BEIIECTB B BOJI€, KOTOPBIM HAXOAUTCA B
KBa3UPABHOBECUU C TBEPJBIMU U Ta3000pa3HOM azaMu MOYBHI.

[TouBeHHBIN pacTBOP MOXKHO pacCMaTpUBaTh KaK TOMOTEHHYIO JKHIKYIO (a3y, HMEIOITYIO
MepeMeHHbIN coctaB. Ha ¢opmupoBanue coctaBa MOYBEHHOTO PAaCTBOPA BIHSIOT aTMOC(epHBIE
OCaJKHh, COCTaB TPYHTOBBIX BOJI, BOJHBIA PEXUM IOYB, KIMMAT, pPacTUTEIbHOCTh. (CocTaB
MMOYBEHHOTO PACTBOpPa 3aBHCUT OT €r0 B3aUMOJEWCTBUSA C TBEpAbIMH (DazamMu B pe3yibTaTe
MPOIIECCOB OCaKJICHUS-PACTBOPEHHUS, copOIuu-aecopoIum, HWOHHOTO obmeHa,
KOMIUIEKCOOOpa30BaHusi, PaCTBOPEHUsS Ta30B MOYBEHHOIO BO3/yXa, Pa3lIOKEHHUs KUBOTHBIX U
pacTUTENIbHBIX OCTaTKOB. KOJWYECTBEHHBIMU XapaKTEPUCTHKAMH COCTaBa U  CBOWCTB
IIOYBEHHOI'0 pPacTBOpa CIYXKAaT HOHHAas CUJIa, MUHEPAIU30BAHHOCTb, 3JIEKTPOIPOBOIHOCT,
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIM  MOTCHIIHAN, THUTpyeMas KHUCIOTHOCTh (IIEIOYHOCTH),
AKTUBHOCTU M KOHIIEHTpalUU MOHOB, pH. XuMHUUYECKHe 3JI€MEHTBI MOTYT HaXOJIUThCS B COCTABE
MMOYBEHHOTO pacTBopa B (popMe CBOOOTHBIX MOHOB, aKBAKOMIUIEKCOB, THIPOKCOKOMILIEKCOB,
KOMILJIEKCOB C OPraHUY€CKUMH U HEOPTraHWYECKUMHU JIUTAH/IaMU, B BUJI€ MOHHBIX Map U JIPYTUX
accoIMAaToB.
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Opearuyecros

ECH{ECTHED
HHonweennas
Hezsropacmeopivele Auoma
comi /
\ IMousenmmi
pacmsap

KapGoname: Ca, / l T Munepars: zpynie

- - ATHOMOCUTURATHOS
Mg. Fe Tudpoxcudn Fe,
Al Mn

Puc. 2.1 [TouBeHHsIit pacTBOp

Meroapl BbIIEIEHUS IIOYBEHHOIO pPAcTBOpPA 3aTPyIHUTEIbHBI M HECOBEPIICHHbL. B
CPaBHUTEIBHO HEU3MEHHOM BHJIE€ €I0 MOKHO BBIJIEJINTH!

*JIaBJICHHEM C)KATOI'0 Ia3a;

*[IPECCOM;

*3aMEIlIEHUEM PA3ITUYHBIMU KHUAKOCTAMU (3TUIOBBIM CIIUPTOM);

*IICHTPOOCKHOU CHIION.

[IpakTHuecku NPUMEHSIOTCS BTOPOU U TPETUI METOJIbI. DTO MepBasi IPyIna METOJ0B.

Bropas rpynma MeTOJOB BKIIOYAET JIM3UMETPUYECKHE METONbl, KOrja COOHparoT
MIPOCAYMBAIOIIYIOCS Yepe3 MOUBY aTMOC(hepHYIO BiIary B CliEeIUAIILHOM IPHUEMHUKE.

Tperbs rpymnma BKIIOYAaeT METOJAbI BbIAEIEHHUS IIOYBEHHOTO pacTBopa Boaoi. Yaie
MIPUMEHSIOT BOJIHBIE BBITSKKU IIPU COOTHOILIEHUH MoYBa: Bojga =1 : 5.

YerBeprass Tpynma BKJIIOYaeT B ceOS HOHOMETPUYECKHE METOJbI, IT03BOJIAIONINE
ONpelenuTh B IOJIEBBIX  ycnoBuAX  pH,  2I€KTponpoBOJHOCTb,  OKHCIMTEIBHO-
BOCCTAHOBHUTEIBHBIA IOTEHIMA, aKTMBHOCTH MOHOB Ca’" , Na“™ , Mg* , — NOs; u mpyrux,
HCIIOJIb3Ysl CEJIEKTUBHBIE IIEKTPOBL.

ITouBennbiii normomatommii  kommuieke  (IIIIK) —coBokynmHOCTH  OpraHMYECKUX,
MUHEPAIBHBIX U OPraHHO-MHHEPAIbHBIX KOJJIOUIOB U TOHYAWIINX YaCTHUI[ UJa, CIOCOOHBIX K
MOTJIOIIEHUIO U OOMEHY MOHOB. B O0NbIIMHCTBE 1MOYB Npeo01aJjatoT MUHEPAIbHbBIE KOJIJIOUIBI.
K HUM OTHOCATCS TJIMHUCTBIE MHHEpaIbl (KAaOJMHUT, MOHTMOPWJUIOHUT, TaJulyas3urT,
TUAPOCIIOA, WILTUT, BEPMUKYIIUT U JIpyrue); ruapokcusl xenesa (Fe(OH); - nH,0), antomunus
(Al(OH); - nH,0), mapranna (Mn,Os; - nH,0); kpemuus (SiO; - nH,O) u uX KOMIUIEKCHBIE COJIH-
koarenmd. K opraHmueckuM OTHOCSATCS aMoOp(HBIE TYMYCOBBIE BEIIECTBA, HEKOTOPHIE
MoJIMCaxapuibl, M KJIETKHM HauOosee Menkux Oakrepuil. OpraHoMHHepaibHbIE KOJIOUIBI
MPEJICTABICHBI  CIOXHBIMA ~ OOpa30BaHUSIMH TYMYCOBBIX BEIIECTB C MHUHEPAIbHBIMH
KOJUIOUJIAMHU.

OCHOBHOE CBOMCTBO KOJUIOMJIOB — CHOCOOHOCTBH K IMOTJIOIIEHUIO BELIECTB M3 PAaCTBOPOB
KaKk B BHJI€ MOJIEKYJ, TaK M B BUAE€ HOHOB. lloriomieHHple M3 pacTBOPOB BELIECTBA MOTYT
OOMEHMBATHCSl Ha JPYrHe, HAXOMAALIMECS B PAacTBOpE. DTO CBOWCTBO OMPEIETSETCS BBICOKOMN
PEaKIMOHHONW  CIOCOOHOCTBIO, OOYCJIOBJICHHOW  OOJBIIOW CyMMapHOW U yACJIbHOU
MOBEPXHOCTHIO KOJUTOMJOB, KOTOpast TeM OOJIbIIE, UM BBIIIE AUCIEPCHOCTh KOJIOMA0B. Eciu B
nouse cogepxkurca 10 % KOITOMAHBIX YaCTUL, TO CYMMa MX MOBEPXHOCTH Ha Iuiomanu 1 ra
coctaBuT 70 Tbeic. Ta. C yBeIMUYEHHUEM CYMMapHON IIOBEPXHOCTH pACTET CyMMapHas
MOBEPXHOCTHAsA JHEPrusi M BO3pPACTAET XWMHUYECKAsl AKTHUBHOCTb KOJUIOWJOB. Y JenbHas
MMOBEPXHOCTh BBIIIE B CYIJIMHUCTBIX IMOYBAX, YEM B MECKaX U CYINECSAX, U BBIIIE B TYMYCOBOM
TOPU30HTE, YEM B HMKEJIEKALLEM. Y JIeNIbHasi TOBEPXHOCTh KOJUIOMJOB B T'YMYCOBBIX TOPU30HTAX
CYIJIMHUCTBIX JIEPHOBO-MO30JMCTBIX TOYB COCTAaBIAET 29 M/T, cephix JiecHBIX — 33 M/,
yepHo3zemMax —48 M/T.
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[Tornomenre MOHOB O0YCIOBICHO HAJIMYMEM 3apsja, KOTOPbI BO3HHKAET B pPe3yibTare
CIIEYIOIIMX IPOLIECCOB: MEXaHMYECKOE pa3pyllIeHHE PEIIeTKHM MHUHEpPAJOB U pa3pbiB CBA3EH
MEXJIy HOHaMM; TeTepOBaJIEHTHOE H30MOp(HOEe 3amelieHue (HampuMep, 3aMelleHHe B
crpykrype Sit" ma AP, a A’ ma Fe** , Mg™); amcopOuus moHOB Ha mnosepxHoctu III1K;
mucconnarys nonos [IIIK (Hanpumep, IPOTOHOB U3 THAPOKCOTPYII ATFOMOCHIMKATOB, a TAKXKE
13 KapOOKCUIIbHBIX TPYMI U (PEHONBHBIX THIPOKCOTPYIIN OPraHUYECKUX BEUIECTB); OPUEHTALINS
MOJISIPHBIX MOJIEKYJI BOJIM3M IOBEPXHOCTH pazfiesia TBepAoi U xKuaKoi das.

B cBa3u ¢ tem, uro B ecrtectBeHHbIX ycnoBusax [IIIK mmeer orpuuarensHbIl 3apsn,
MOTJIOUIAKOTCS MTPEUMYIIECTBEHHO KaTWOHBI. [lonoxwurensHeiid 3apsn B IIIIK Bo3HukaeT Ha
MOBEPXHOCTHU THJIPOKCHUJIOB JKeJie3a U aTIOMUHMS, 38 CUET aMUHO-TPYIII OPraHUYECKHUX BELIECTB.
Komnencupyercsa nonoxutensHbii  3apsa  IIIIK  nmormomenuem anmoHoB.  KonmuecTBo
MOTJIOUICHHBIX BEIIECTB, IPOYHOCTh UX yraepkuBaHus 3aBucAT oT cBoicTB IIIIK (aucnepcHocTs,
MHUHEpAJIOTUYECKUH COCTaB, COCTAaB OPraHMYECKUX M OPraHHO-MUHEPAIbHBIX BEIIECTB), OT
KHCJIOTHO-OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX YCIOBHM, OT CBOWCTB MOTJIOIAEMBIX
XUMHUYECKHX BEILECTB.

I'maBnas ¢ynkums IIIIK — ywactue B OOMEHHBIX peakUMAX C 3arpsA3HSIOMIUMHU
BEIIECTBAMH, TMOCTYNAIOIMMHU B TOYBY. Peakimum oOMeHa ¢ 3TMMM BEIIECTBAMHU MPOTEKAIOT B
OKBUBAJICHTHBIX KOJIMYECTBAX W OOpAaTUMBI, €CIM HE COIMPOBOXKIAITCI XEMOCOpOITHEH.
CKOpoCTb M COOTHOILIEHHE OOMEHHUBAIOIIMXCS HMOHOB 3aBUCAT OT BaJIEHTHOCTH HOHOB
3arpsI3HSIONIMX BEIECTB B pacTBOpe, HMX paaumyca, KoHueHTpauud. C mnoBeimieHueM pH
yBenuuuBaeTcs noriomenue katnoHoB Cd, Pb, Zn, Hg u apyrux, ymensmenue pH Benmer k
Oonpiemy moryomennto As, Se, Sb, Mo. Pe3ynbrarhl BereTallMOHHBIX M TOJIEBBIX OIIBITOB,
UCCIJIEIOBAaHKE MT0YB TEXHOT€HHO-HAPYIIEHHBIX TEPPUTOPUI NTOKA3BIBAIOT, YTO IIPU OJHOM U TOM
K€ YpOBHE COJIEp)KaHHs B IOYBAX TSDKEIBIX METAJUIOB NMpPHU3HAKU YTHETEHHsS PAcTeHHH B
HauOoJbIIeH CTENeHN MPOSIBIIIOTCS Ha TeX moysax, riae 11K umeer mMano akTUBHBIX LIEHTPOB,
CHOCOOHBIX K OOMEHHBIM pPEaKIMsSIM C METaUlaMU, TJe HHU3Ka €MKOCTh KaTHOHHOTO OOMEHa
(EKO). ITouBst ¢ EKO wmenbme 20 wmrox/100 r Hambonee MOABEPKEHBI 3arps3HEHUIO
TSDKEJBIMU METaJlllaMH, MeCTULUAAMHU U APYTUMU XUMHU4YeckuMu BemectBamu; pu EKO Beime
50 wmroks/100 r mouBsl Oosiee yCTOWUMBBI K 3arpsisHeHuio. 3ammrtHble ¢yHkuumu [ITTK
MPOSBIISIIOTCA B CIIOCOOHOCTH OOMEHHBIX KAaTHOHOB 3a CYET HOHOOOMEHHBIX peakiuil
HEUTPaIn30BaTh KUCIIBIE OCAAKU U OTPAHUYUTh MUTPALIMIO TSAKEIIBIX METAIIIIOB.

Kucnomnocms nous

Hocutenem KUCIOTHOCTH MOTYT OBITh HMOYBEHHBIM PacTBOp M IMOYBEHHBIE KOJUIOHMJIBI.
KucnotHocTh nenurtcs Ha JBa BUAA: aKTyalbHYIO (aKTHBHYIO) M MOTEHLUHUAIBHYIO (CKPBITYIO),
KOTOpasi, B CBOIO OUYepelb, MOPA3ALIIAETCS HA OOMEHHYIO M T'HJIPOJIUTHYECKYIO.

AKTyallbHasi KHCJIOTHOCTb—KHCIIOTHOCTh TIOYBEHHOI'O pacTBOpa (BOAHOM BBITSIKKH).
XapakrepusyeTcst JIByMs IOKa3aTeNsIMH: aKTHBHOCThIO MoHOB H+ (pH) u cozpepkanuem
KHCJIOTHBIX KOMIIOHEHTOB (KOJIMYECTBO KHUCIOTHOCTH). pH ompenenstoT moTeHUnOMEeTpUYEeCKU
CO CTEKJIIHHBIM DJJIEKTPOJOM HENOCPEJACTBEHHO B IIOYBEHHOM pacTtBope. KommnuecTBo
KHCJIOTHOCTH HAaXOZST IyTeM THUTPOBAaHUS TOYBEHHBIX PACTBOPOB WM BOJHBIX BBITSKEK
LIEJIOYBIO.

Ha Benmnuuny pH mouBeHHOro pactBopa BIUSIIOT CBOOOJHBIE OPraHUYECKHE KHUCIIOTHI:
BUHHasl, I1aBeJeBas, JUMOHHAs, MypaBbUHAsI, MacisHasl, KOpUYHAs, YKCYCHas, (PyIbBOKUCIOTHI
U Jpyrue, 4TO CBSI3aHO C BBICOKOM CTEMEHbI0 UX Aucconuanuu. M3 MHUHEpalbHBIX KHCIOT
OoJbIIIOE 3HAYCHUE MMEET YroJibHas KUCIOTa, KoTopas Aucconuupyet Ha moHsl H™ u — HCO; ,
Ha €€ KOJINYECTBO BIIMAET paCTBOPEHUE B MOUYBEHHOM pactBope CO,. Bennunna pH nmouBeHHOTO
pacTBopa 3aBUCHUT OT mNapuuaibHoro aasieHuss CO2 B IOYBEHHOM BO3JYyXE, CTEIIEHU
mucconmaruu  oopazyromieiics H,CO;, HamuumeM KHUCIBIX COJied W 0Omeld WOHHOW CHIIBI
pactBopa. Tosbko 3a cuer CO, BenmumHa pH Mmoxer cHusutbea 10 4...5. Ha 3HaueHue
aKTyaJbHOM KHCJIOTHOCTH MOXKET MOBIMATH COCTaB TBEPJbIX (a3 MOYBBL, YTO CBSI3aHO C
mucconnaneid 1 oomMeHom katuoHoB IIIIK. Ecnm mouBa HackllieHa KaTHOHAMH KajblMi U
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MarHus ¥ B Heil MOSABIAIOTCA KapOOHATHI ATUX METAJJIOB, TO B TIOYBE 00pPa3yl0TCA pacTBOPUMBIE
OuKapOOHATHI KaNbIIUS U MAarHUS:
[TITIK]Ca*" + 2H,COs=[IIITK](H"), + Ca(HCO3),,
CaCO3 + HCO3:C3(HCO3)2,
Peaxmust pH B 3TOM citydae ycTaHaBnuBaeTcs B mpezenax 7 —8, T.e. Oau3Ka K HeWTpaabHOH
WM LIEJIOYHOM cpefie. DTa peakus XapakTepHa /Uil OObIKHOBEHHBIX M MOIIIHBIX YEPHO3EMOB.
Knaccugukanust moyB mo ypoBHSIM aKTyaJbHOM KHCIOTHOCTH HOYBHI cienyromas (Tad.

2.1).
Tabmuua 2.1
CunpHOKHCIIBIE pH 3-4 CnabomienouHsle pH 7-8
Kucnsie pH 4-5 [llenounbie pH 8-9
Cnabokucibie pH 5-6 CupHOLIEIOYHbIE pH 9-11
HelitpansHbie pH 7

AKTyasbHasi KMCIOTHOCTb I04YB, uMmeroumx pH < 7, mox nedcTBUEM KHUCIBIX HOXKAEH
cHkaercss Ha 1 —2 enuuunel. M30bITOYHAS KUCIOTHOCTH TOKCHYHA IS MHOTMX pPacTEHUH U
MHUKpOOpPraHu3MoB. Jlyis OONBIIMHCTBA KYyJIbTYPHBIX pacTeHHii ontumMyM pH mouBeHHOTO
pacTBOpa HaXOUTCs B npenenax 5,5...7,0, 1 TOJbKO JIONKWH, YaHBIN KYCT U HEKOTOPBIE APYyTrue
IIPEANIOYNTAIOT KUCIYI peakuuioo. OntumaibHble 3HaueHus pH mouBbl A BhIpallMBaHUSA
OCHOBHBIX CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp MPUBEJICHBI B Ta0M. 2.2.

Tabnuua 2.2
OnrumasbHbie 3Ha4eHUus1 pH mo4BbI 17151 HEKOTOPBIX pacTeHU
Pacrtenue pH Pactenue pH
OBEC 5,0-7,7 kapTodens 5,0-5,5
POXb O3UMast 5,5-7,5 caxapHas CBEKJIa 7,0-7,5
MIIEHUIA IPOBast 6,0-7,5 JIOLIepHa 7,0-8.,0
MIITeHNIIa 03UMas 6,3-7,6 KJIEBEP 6,0-7,0
STYIMEHB 6,8-7,5 JIOHHHUK 6,5 u 6onee
KYKypy3a 6,0-7,0 JIIOTIMH 4,5-6,0
POCo 5,5-7,5 TUMO(EeeBKa 5,6 u Ooiee
rpeurxa 4,7-7,5 Karycra 6,7-7,4
ropox 6,0-7,0 CBEKJIa CTOJI0OBAs 6,8-7,5
cost 6,5-7,1 TOMATEI 6,3-6,7
ropuuua 0Ko0JI0 7 penuc, pena 5,5 u 6onee
JIEH 5,9-6,5 MOPKOBb 5,5-7,0
MOJICOTHEYHHK 6,0-6,8 OTypIIbI 6,0-7,9
KOHOILIS 7,1-7.4 canar 6,0-7,0
qap 4,8-6,2 XJIOITYaTHUK 6,5-9,0

[Ipsimoe oTpuLaTenbHOE IEHCTBUE KHUCIOTHOCTH BEAECT K IOBPEKICHUIO KOPHEBOU
CUCTEMbI PACTEHUH, HAPYIIEHUIO OOMEHA BEIIECTB MEXAY PACTEHHUEM U CPeloil. YMEHbIICHHE
pH mouBeHHOro pacTBOpa BbI3bIBa€T yBeauueHue mnoaskHocTH Al, Mn, Fe, Cu, Zn, uto
00yCITaBTMBAeT CHIDKEHHE AKTUBHOCTH (DEPMEHTOB W YXYAIICHHE CBOWCTB MPOTOILIA3MBI
pactenuil. [{nsg ycrpaHeHus U30bITOUHON KUCIOTHOCTH B IMOYBBI BHOCAT U3BECTh, OPraHUYECKUE
yoOpeHus1, TUTIC, CUIIMKaTHBIE B (hocopHbIe y1oOpeHuSI.
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Ilomenyuanvnas KuciomHoCmMb—KUCIOTHOCTh TBEPAOH (a3bl IMOYBBI, MPOSBISAIOMIASICS
TOJIBKO TP B3aNMOJEHCTBUH ITOYBBI C COJIEBBIMHU PACTBOPaMHU.

OOMeHHass KUCIOTHOCTh oOycioBieHa HamuuueMm B IIIIK, B MOIJOIIEHHOM COCTOSHUHU
MOHOB BOJIOPOJia M QJFOMHMHHUSA, CIIOCOOHBIX OOMEHMBATHCS HAa KaTHMOHBI HEUTPAJIbHBIX COJIEH,
Hanpumep KCl. D1y peakiio MOXXHO NMPeICTaBUTh TaK:

[TITIK]™ a3+ + 4KCI=[K*]4 + HCI + AICl;
AlCl3+ 3H,0=AI(OH); + 3HCI

MHorve WCClenoBaTeNd CUYUTAIOT, YTO COOTHOUIEHHS Mexay oOMeHHbiMH H™ u Al
3aBUCAT OT re”e3uca mous, cocraBa [IIIK. B mouBax, GoraTbIX OpraHM4ecKHM BEILECTBOM,
oOMeHHasi KHCIIOTHOCTh 00ycioBsieHa H' , a GeHble r'yMycOM MHHEpaJIbHBIC MMOYBBI COIEPIKAT
IPEUMYIIECTBEHHO 0OMeHHBIN A" .

VY MoYB C MOBBINIEHHOW OOMEHHOW KHCJIOTHOCTHIO HEOIArompHsTHBIE arpOHOMHUYECKHE
CBOWCTBa, KOTOPbIE MOTYT OBITh YJIYyYIIEHbl H3BECTKOBAHMEM W BHECEHHEM OPTaHUYECKHX
yaoOpeHuii.

OOMeHHast KMCJIOTHOCTh PEryjlupyeT peakiMio MOYBEHHOro pactBopa. OHa MOJKUCISAET
HEUTpaJbHBIA TMOYBEHHBIH PAcTBOP WJIM YBEJIMUMBAET AKTYaJbHYIO KHCIOTHOCTH Onaronmaps
B3aUMOJICHCTBHIO TBEPIOH (ha3bl MOYBHI C KATHOHAMU PACTBOPUMBIX COJIEH.

[IposiBsieTcss mpu 3arpsA3HEHUM IOYB PACTBOPUMBIMH COJSIMA TMPOMBIIIJIEHHOTO WU
CebCKOXO03siiicTBeHHOTo mpoucxoxaenus. [Ipu stom H' BeitecHsiercs u3 IMIIK. OcobeHHO
TokcuueH Al , mepexojsiuuii B pacTBOp B pe3yJbrare OOMEHHBIX peakiuii. B cBs3u ¢ 3THM
YPOBEHb OOMEHHOH KHCIIOTHOCTH IOJUIEKHUT O00s3aT€IbHOMY KOHTPOJIO MpPHU IMOYBEHHOM
MOHUTOPHHIE U XapAaKTEPUCTHUKE 3arPsI3HEHHBIX I10YB.

OOMeHHass KHCJIOTHOCTh HauOojiee SpKO BBIpaKEHAa B IOA30JMCTBIX M KPAaCHO3EMHBIX
nousax (pH 3 —4).

Ona He mposBiIseTCS WM C€1a00 TPOSBISETCS B OMNOJ30JIEHHBIX M BBIIIEIOYEHHBIX
YyepHO3eMax, a B MOYBax C HEUTpaJbHON WM ILIENOYHOM peakuued He oOHapyKUBaeTCs U He
OIIPENENACTCS.

I'mpponuTHyeckass KUCIOTHOCTh ONPEAENAECTCS HAaJU4YMEM B ITOYBE IOIJIOIMICHHBIX HOHOB
H" u AP’*, criocoOHBIX 0OMEHMBATHCS Ha KATHOHBI MHAPOJUTHYECKH LIENOYHBIX coieit. s ee
onpenaeneHust ucnoiab3yroT 1 M pactBop CH;COONa ¢ pH = 8,2. Katnonsl HaTpusi BEITECHSAIOT
u3 [1I1K Bogopon u antoMHMHHUHN IO CXEME:

[TITIK]" oj3+ + 4CH3;COONa + 3H,0 — [IITIK](Na"), + 4CH;COOH + Al(OH);

[TockonbKy Mpu OAHOKPATHOW 0OpabOTKE pacTBOPOM BCSI THMAPOJIMTHUECKAST KUCIOTHOCTh
HE WU3BJIEKAETCS, B pacdeTbl BBOAAT Ko3pduieHt 1,75 Ha HENoaHOTY BbITeCHEHUs. B sTom
cllydae OIpeeNsieTcsl BCsl KUCIOTHOCTD MTOYBBI KaK akTyalbHasl, TaK U MOTEHIUAJIbHAS, [I03TOMY
YPOBEHb THIPOJIUTUIECKON KHCIOTHOCTH 3HAYUTEIILHO OOJIbIIIE OOMEHHOM.

I'uaponuTHyeckast KUCIOTHOCTD SIBJISIETCS MEPBOM (POPMOIT KHCIOTHOCTH, MOSABISIOMIEHCS
pu 00eTHEHNH MOYBHI OCHOBaHUSIMU. COOCTBEHHO OHA (IIPU OTCYTCTBUM OOMEHHOI) HE BpeqHa
IUIsL pacTEeHH, HO BayKHA JIJIsl YCTAHOBJICHUS 703 U3BECTH NPU M3BECTKOBaHUU. OOBIUHO K TIOYBE
N00aBisAIOT KapOoHAT Kaiblivg (M3BECTh), KOTOPBIA HeUTpanuzyeT pasinyHble (HOPMBI
KHUCJIOTHOCTH:

[TITIK]H", + CaCO; —[IIK]Ca*+H,CO;—[IIIK]Ca**+CO,+H,O
[TITTK]AA’"»+ 3 CaCOs+ 3H,O—[IIIIK]Ca*;+2A1(OH);+3CO,

JIo3pl M3BECTM pPACCUMTHIBAIOT IO BenuuuHe pH CconeBoil BBITSKKA C  y4ETOM
IPaHYMETPUYECKOTO COCTABA II0YB.

L]enounocms nous

PasnmuyaroT axkTyaabHYI0 M TOTEHUUAIBbHYIO IIEJIOYHOCTh. AKTyajbHas IIEJIOYHOCTD
oOyclioBJIeHa HAJIWYUEM B T[IOYBEHHOM pACTBOPE THIPOJUTHUECKUX IIEJIOYHBIX COJICH:
KapOOHATOB M TMIPOKAapOOHATOB KaJIUs MU HATPHs, KalbIs U MarHusi. Kpome Toro, npuunHoi ee
MOXET OBITh MPHUCYTCTBHE OOpaToB, (hocharoB, Cynb(UIOB, CUIUKATOB U COJEH HEKOTOPHIX
OpPraHMYeCKUX KHCJIOT, IPEUMYILIECTBEHHO TyMaToB. bombimoil Bkiag B (opMupoBaHue
IIEJIOYHOCTH BHOCUT KapOoHaTHO-kanbiueBas cuctema CaCO; —H,O —CO, . Kap6onar kanbuus
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IIPUCYTCTBYET B TBEP/OM YacTH IOYBBI, BOJIa B [I0UYBE UMEETCA NOUYTH BCEr/A (3a UCKIIOYEHUEM
CUIIBHBIX 3acyX), a CO, Bcera ecTh B IOYUBEHHOM BO3IyXE€.

[ToyBEeHHBIH PACTBOP TAKOW CHUCTEMBI COAEPKHUT pasHble konuuecta Ca®* ,COs> H' ,
HCOs , n Benmnuuna pH perynupyercs, o CyTH, TOJIBKO NapuuadbHbIM gaBiaeHueM CO, . Ora
cucremMa paboTaeT a0 TeX MOop, Moka B TBepAoM dyacTu moussl npucyrctByer CaCOs; , u
oOycnoBnuBaer BenuunHbl pH mouBeHHBIX cycneH3uit g0 7,5...10,0 B 3aBHUCHMMOCTH OT
napuuanbHoro nasiaeHust CO, B TOUBEHHOM BO3JyXe.

[loreHuunanbHast IIEJIOYHOCTh OOYCIIOBJIEHA HAJUYUEM IOTJIOIIEHHOTO HATpUs |
IIPOSIBIISAETCS TIPU B3aUMOAECUCTBUU € YTOJIBbHOW KUCIOTOM:

[HHK]Na+Na++H2C03:[HHK]N3+Na++N32CO3
[TITTK N xae +Ca(HCO5),=[TTTTIK]Ca+2NaHCOs

Kak m KHCIOTHOCTB, IIETIOYHOCTH ITOYB BBIPAXKAETCA B MUJUIMAKBHBaJeHTax Ha 100 r
IIOYBBl M €€ TMPUHATO OLEHUBATh II0 3HAYEHUIO aKTYyaJlbHOM KHCJIOTHOCTH, KOTOpas
ONPENENSAETCS B BOJHOM BBITSIKKE.

[Ienounas peakius HeOIaronpusTHa sl OOJIBIIMHCTBA PACTEHHH, a TTOYBBI IPUOOPETAIOT
HeOnmaronpusTHele ¢uznyeckue u xumuuyeckue cpoiictBa. IIpu pH 9 —10 onum otiamuarorcs
BA3KOCTBIO M JIMIIKOCTBIO, BO BJIQYKHOM COCTOSIHMM — PacIUIbIBAIOTCS, TEPSIIOT CTPYKTYPHOCTD, a
3aTeM TpU BBICBIXaHUU CIUBAIOTCSA B IJIOTHBIE, OYEHb MPOYHBIE TJBIOBI, KOTOPbIE YacTO He
MOJIAI0TCS ACUCTBUIO TUTyra. TakoBBI COJIOHIIBI, KaIlITAaHOBBIE, Oypble, 3acCOJIEHHBIE MOYBBI.
YeTpaHsaoT MEeNoYHOCTh THrcoBaHueM. [Ipy rurcoBaHMM NPOUCXOAMT PEAKLUs BBITECHEHUS
MIOTJIOIIEHHOTO HATpHsi, OOYCIIOBIMBAIOLIETO HEOJIaronpuaTHele (QU3MYECKHE M XUMHUYECKUE
CBOMCTBA TAaKMX I10YB, M 3aMELICHUE €r0 HAa KATHOH KAJIBLIHS:

[TITTK]Na",+CaSO,*2H,O—[IIIIK]Ca+Na,SO,+2H,0

O6pazyrommiicss Na,SO, ynansitoT U3 MOYBEHHON TOJIIIM IMyTeM MPOMBIBOK. HachienHas
KaJbllUeM T[oYBa MpuoOpeTaeT OnaronpusTHbIE (QU3NUECKUE CBOMCTBA: CTPYKTYPHOCTH,
BOJIOIIPOHUIIAEMOCTh U BOJOYIEP)KUBAIOIIYI0 CIIOCOOHOCTh, JOCTAaTOYHYIO TOPHCTOCTH;
yJIy4lIalOTCsl U XMMHUYECKHE CBONCTBA — CHMKaeTcs pH, yaansercs TOKCUYHBIN Il pacTEeHUM
noH Na' , yMEHbIIIAeTCs MIETIOYHOCTb.

IKCIHHEPUMEHTAJIBHASA YACTD

Hocynaunpub6opsl

Becwl ananmutuyeckue, Bechl TexHudeckue, pH-merp, neHtpudyra, KOHHYECKHE KOOI
BMECTUMOCTBIO 250 c¢M® (2 mmT.), MEpHBIM IUIMHIP BMeCTUMOCTBIO 100 ¢M® (2 mit.), oGpasiis!
104B, (PUIBTPOBAILHAS OyMara, XAMHUYECKUI CTaKaH BMECTUMOCTBIO 50 cM® (2 miT.).

PeaxTtuBpiupacTBOpH

Crangapr-tutpsl 4,01; 6,86; 9,81, pacteop KOH (100 r/am?®), pacteop HCI (10 %),
pactBop KCI (1 n.).

OmnsIt 1: IlpuroroBieHue BOAHOM BBITSKKH U3 MOYBbI

[IpoOy BoO3myIIHO-CyXOM MOYBBI Maccor 30 T, B3BEIICHHYI0 Ha aHAJIMTHYECKHX Becax C
norpemnHocTeio He Oonee 0,1 T, momecTuTe B KOHUYECKYI0 Koj0y. K mpobe npuielite MepHbIM
mwmHApoM 150 ¢M® IUCTHIUIMPOBAHHOM BOJBI, HE COJIEPIKAINEH YIJIEKUCIIOTHI, 3aKpONTE
npookoii. [lepemeriaiite B TeueHue 3 MUH B EHTpU(]YTe U OCTaBbTE HA 5 MUH JJIS1 OTCTauBAHMUSL.

OmnbiT 2: U3Mepenne pH BoaHO# BBITSIKKH

[ToyBeHHYIO CyclieH3u0 00beMoM 15 —20 cM’, mosnyveHHyw B omnbite 1, mepeneiite B
xumudeckni crtakad n uzMepete pH. Ilokasanus pH-merpa cunTeiBaiiTe HE paHblle, 4YEM Yepe3
1,5 MuH mocie morpyKeHHs JEeKTPOJOB B M3MEpSeMYyI0 cpeay, Hocie MpekpaieHus apeida
pH-meTpa.

Omnsit 3: IlpurorosieHue coeBoil BBITAKKH U3 NOYBbI

[IpoOy BoO3myIIHO-CyXOM MOYBBI Maccor 30 T, B3BEIICHHYIO Ha aHAJIMTHYECKUX Becax C
norpemHocTbio He Oonee 0.1 1, momecTuTe B KOHUYECKYI0 Koj0y. K mpobe npuielite MepHbIM
mHApoM 75 eM? 1 H. pacteopa KCls, 3akpoiite npoOKoi u epeMeniaiTe B TeueHne | MuH.

OnbIT 4: U3mepenne pH coJieBoii BBITSKKH
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[TouBeHHyI0 CycleH3uI0 00beMoM 15 —20 cM’, mony4eHHYI B ONBITE 3, mEpeleiTe B
XUMU4ecKni crakad u u3mepbTe pH. Ilokasanus pH-merpa cuurteiBaiiTe He paHee yeMm uepes |
MUH TI0CJIE TOTPY’KEHUS IEKTPOJIOB B CYCIEH3HUIO.

3aHecuTe NOJyYEHHbIE PE3YIbTAThl B TAOIHILY.

Tabnuua 2.3
Ne po6b1 Mecro or6opa npoOsr  pH BoaHOM BBITSKKH ~ pH COJIEBOM BBITSHKKU
5 BoIBOABI
Obpasey svisooa: B pesynbrarte 1abopaTopHOl paboThl onpeaeneHo: pH BOIHOM BBITSKKU
noussl (pH = ), pH coneBoii BeITsKKHM TOuYBHI (pH = ). M3ydenHsIii oOpaser] mo4Bbl
NPUTOACH (HENPUTOACH) JUIA BBIPAIIMBAHUS CIEAYIOIINX CEIbCKOXO3SHCTBEHHBIX KYIBTYP
( ), Hy’)kaeTcs (He HyX/IaeTcsl) B MPOBEICHUU METHOPATUBHBIX
pabor.

KonmponvHnwvie Boripocsl
1 YUto Takoe Mo4YBEeHHBIN pacTBOp?
2 Kakue CcymiecTByIOT METO/Ibl BbIJICJICHHSI TOUBEHHOI'O pacTBopa?
3 Uro mpeacrasisieT coboit TTTTK?
4 B ueM nposiBasitoTcs 3amutHble pyHkiyn [TITK?
5 Yro Takoe akTyajbHas KUCIOTHOCTH? YeM oHa 0OycioBieHa?
6 KakoBa kiaccu@ukanys noys Mo ypOBHSAM aKTyaJIbHOM KMCIOTHOCTH?
7 K uemy npuBoIuT U30bITOUHASI KUCIOTHOCTD?
8 Kak MOXHO yCTpaHHUTh U30BITOYHYIO KHCIOTHOCTH?
9 Yo Takoe NOoTeHIMAIbHASI KUCIIOTHOCTh?
10 Yem otnnuaercs oOMEHHas U TUAPOIUTHYECKAsS] KUCIOTHOCTh?
11 YTo Takoe 1men04HOCTh TOYB?
12 Kak paboTaeT kapOOHAaTHO-KaJIbLIMEBasi CUCTEMA B IMOYBE?
13 Yem oranuaeTcs akTyajabHas U MOTEHIMAIbHAS IET0YHOCTH?
14 K yemy npuBOAUT U30BITOYHAS IIEIOYHOCTH B TOYBAX?
15 Kak MOXHO yCTpaHUTh N30BITOYHYIO MIETOYHOCTD?

JlaGopatophas pabota Ne3
OLEHKA 5KOJIOTHYECKOI'O COCTOAHMUSA ITOYBbI 11O COJTEBOMY
COCTABY BOJHOM! BbITSKKH
(3 4, camocrosiTenpHas paboTa - 2 9)

Lleny pabomor:

1 onpenenuth o0miee comep)kaHUE COJEW B IOYBAX IO BEIMYMHE IUIOTHOTO OCTaTKa
BOJIHOM BBITSKKHU;

2 Ka4yeCTBEHHO OIPENENIUTh COACP)KaHUE XIJIOPUA-UOHOB, CyIb(paT-HOHOB, KaIbIHS W
HUTPATOB B BOJIHON BBITSKKE ITOYBBI;

3 MmO TMONy4EeHHBIM JKCIEPUMEHTAIBHBIM JTaHHBIM CJIIENIaTh BBIBOA O THIIE W CTETICHU
3aCOJICHHOCTH UCCIIEYEMBbIX ITOUB;

4 3aKpenuTh TEOPETUUECCKUE 3HAHHS 110 XUMHYECKHM CBOMCTBAM TIOYB.

Obwue nonoicenus

3acONeHHOCTh  TOYBBI  XapaKTEPHU3YeTCsl TOBBIMICHHBIM  COACPIKaHUEM  JIETKO- H
CpeAHEPACTBOPUMBIX MUHEPAIbHBIX COJIEH, YTO HEOIAronpusATHO CKa3bIBaeTCs Ha (PU3NUECKUX U
XMMHUYECKHX CBOMCTBAxX IMOYBHI M CO3JaeT HEOJIAroNpHSTHBIC YCIOBHUS JJIsl Pa3BUTHA U pOCTa
pacteHnii. CHJIBHO3aCOJICHHBIE  MOYBBI ~ OOBIYHO  HENMPUIOJHBI  JUIS  BBIPALIMBAHUA
CEeITbCKOXO035ICTBEHHBIX KYIBTYP.
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JlerkopacTBOpHMBIE COJIM B IOYBAX NPEICTABIECHBI IPYNIION COEINHEHUM, OTHOCSIINUXCS K
KJlaccaM XJIOPHMJIOB, HUTPATOB, CyJIb(aToB M KapOOHATOB U XapaKTEPU3YIOUIMXCS BBICOKOMN
pacTBOPUMOCTBIO B Bojie — Ooee 2 /1.

Haubonee BpeausiMu 1t pacteHuit consimu sBIsiIOTCs cona ( Na,COs ), xmopunast (NaCl,
MgCl,, CaCl,) u cynepar Hatpus (Na,SO4). JlerkopacTBopuMmble COJM, TOBBIIIAOIINE
IUIOZOPOJIME TOYB —HUTpaThl. M3 cpeaH epacTBOpUMBIX cosield Oe3BpeIHBIMU  SIBIISIOTCS
KapOOHAThl KaJbllUsg M MarHus, a Takxke cyib(ar kamplus (rurc). BpenHoe BiusiHHE Ha
pacTeHHs OKa3bIBAET 3aKUCh XKeJe3a, a TUIPAThI OKUCH XKelle3a — 0e3BpEeTHBI.

HauOonee mumpoko pacmpocTpaHeHbl B MOYBaX CJIEIYIOIIME MHUHEpalbl M TPYIIBI
nerxkopactBopuMbix coseit: Tanut (NaCl), mupadbunut (Na,SO4 - 10H,O), tpona (NaHCO; -
Na,COs), coga (Na,COs - 10H,0) u apyrue.

OOb1iee conepkaHue JIETKOPACTBOPUMBIX COJIeH B TOYBAaX M KOJMYECTBO OTAENbHBIX
KaTHOHOB M aHUOHOB OLIEHUBAIOT MO JIAaHHBIM XMMHMYECKOTO aHaliu3a BOJHOW BBITSDKKUA. OO0
o0IIeM KOJIMYECTBE COJIEH B MOYBAX CYAAT MO YAENIbHOM 3JIEKTPONPOBOIHOCTU KHUJKON (a3bl
IIOYBBI WU 110 BETMYMHE IUIOTHOTO OCTATKA.

CymMmapHoe cojepKaHue cojied B TMOYBEHHOM pacTBOpe (TUJIOTHBIM OCTaTOK, Mr/mM3)
CBSI3aHO C 3JIeKTporpoBoaHOCThIO (D11, MCM/cM) amnupudeckoit popmymnoit

ITnotueni ocraTtok = 0,64 - OI1

bonbuiasg 4acTe 3€pHOBBIX KYJIBTYp CHMXKAET YPOKAHHOCTb IPHU 3JIEKTPONPOBOJHOCTH,
cocraBistoneit 4...6 MCwm/cm. JIJis OBOILIHBIX KYJIBTYP M IJIOJOBBIX JI€PEBHEB 3TU BEIHUMHBI
eme Hwke 1 —2 MCwm/cMm. OtpunarenbHblii 9¢(eKT BIMAHUS JIETKOPACTBOPUMBIX COJIel Ha
pacTeHUs CBSI3aH C COBOKYIHBIM JIEWCTBHEM TpeX pa3lUYHbIX MeXxaHu3MoB. [IpeoGnanaroiryro
POJIb UrpaeT OOBIYHO BBICOKOE OCMATHUYECKOE JIaBJICHHE MOYBEHHOI'O PacTBOpPAa, BO3ZHHUKAOIEE
U3-32 COJEp)KaHHSA PACTBOPEHHBIX COJIEW W NPUBOAsAIIEE K IUIOXOH YCBaMBAEMOCTH BIaru
pacteHusMHu. [loaTOMy pacTeHus B 3aCOJEHHBIX IOYBAX 4acTO CTPAZAIOT OT 3aCyXH JaKe IpHU
BBICOKOW BJIaXXHOCTU TMouBbl. Emie oauH (akTtop, NpensTCTBYIOMUNA HOPMAJIbHOMY pOCTY
pactenuii — cnenuduueckoe Bosaeicteue nonos Cl-, SO+, HCO; , Na™, Ca*’, Mg*" , unoraa
NO; u K* . Korna B nuctesix HakarumBaercs 6osee 0,5 % C1™ wiu 6onee 0,2 % Na* (B pacuere
Ha CYXYI0 Maccy), TO IPOUCXOAUT OOropaHue JUCTHEB, OHU MPUOOPETaIOT OPOH30BYIO OKPACKY,
BO3HUKAIOT HEKPO3BI.

IIpenmnonaraercsa, 4To NMpU BO3HUKHOBEHUHU BBICOKOW KOHLIEHTPALlUHM B PacTBOPE HOHOB
Na® u CI” B pacTeHHsAX HapyllIaeTcs MNpPOLECC TpaHCIUpaIMu. BbICOKas KOHIICHTpalus B
MIOYBEHHOM pacTBope cosieit Ca** MPUBOIUT K HAPYLIEHUIO MUTAHKS PACTEHUI KaTHoHAMu Mg**
u K* . Beicokoe conepikaniie B pacTBOPEe HOHOB HATPHsI YXYAIIAET YCIOBHUS MUTAHUS PACTCHUM
KaJblIMeM W MarHueM, yxXyauaeT (u3nyeckue CBOWCTBA MOYB, a MPHCYTCTBUE B MOYBAX COMAbI
00yCIIOBJIMBAET IIEJOYHYIO PEAKIHI0 CpeNbl, YTO TNPEMATCTBYET HOPMaJIbHOMY pa3BUTHIO
OOJIBLITMHCTBA CEITLCKOXO03SIMCTBEHHBIX KYJIBTYP.

OCHOBHOM MEIMOpPAaTUBHBINA IPUEM, HAIIPABJICHHBIM Ha NOBBIIMICHHE NPOAYKTUBHOCTH
3aCOJIEHHBIX II0YB, — MPOMBIBKM BOJOW, MPUBOASIIME MPU HAIUYMU APEHAXa K yNaJICHHUIO W3
MMOYBEHHOTO MPOQUIS JETKOPACTBOPUMBIX cojieli. OCOOCHHO TIOXO MOIAIOTCS MEIHOpAIuu
IIOYBBl COAOBOIO 3acOJIEHHUs, HE COJEpJKallMe THIca, TaK KaK OHHU MMEIT IIJIOXYIO
BOJIOIIPOHUIIAEMOCTb.

B ecTecTBEHHBIX YCIIOBHSAX 3aCOJIEHHE MOYB IPOMCXOAMT 3a CYET BBINAJACHUSA COJIEH U3
3aCOJIEHHBIX TPYHTOBBIX BOJ WJIM IPHHOCOM COJIEM M3 MOpPEH M OKEaHOB W C TEPPUTOPHUH, I/Ie
IIMPOKO PacIpPOCTPAHEHbI COJISTHBbIE 03epa. Ba’kHBIM MCTOYHMKOM coiiell B naHamadre, B TOM
qiclie U B TPYHTOBBIX BOJIaX M B MOYBAX, CIYXaT 3aCOJICHHbIE MAaTEPUHCKHE MOPOIbl, 0COOEHHO
— coJisiHble Kymosia. HekoTopoe KOIM4ecTBO COJIEH MOKET MOCTyNaTh B BEPXHUE T'OPU3OHTHI
MOYBHI C OMAJOM pacTeHui — ranoduron (coyssHOK). Ha opoiraembix MaccuBax CylieCTBEHHBIM
MCTOYHUKOM COJIEH B IIOYBAX MOTYT OBITh OPOCHTEIIbHBIE BOJIBI.

ITo cocraBy coseil, NpUHUMAIONIMX y4acTHE B Mpoleccax 3acosieHus moys, B.A. Kosna
BBIICIISAET CIEAYIOLNE IPOBUHIIUHN COJIEHAKOIIJICHUS:

sxjopuaHoro coieHaxoreHus (IIpukacnuiickas);
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scynbpaTHO-xI0puaHOro  3aconenus  (Typanckas, IlpuuepHomopckas, banxam-
3aiicaHckas);

*xJ0puaHO-cynbpaTHoro  conenakomenus  (IToBoimkcko-Ypanbckas, LlentpanbHo-
Kazaxcranckas, HekoTopble paiionsl Cpeanein A3un);

scynbaTHO-conoBoro 3aconenus ([Ipunynaiickas, Cpenneykpaunnckas, CpeaHepycckas,
CpenneBoikckasi, 3anagnocuOupcekas, Bocrounocubupckas, SAkyrckas).

CreneHu U THUIIBI 3aCOJIEHHOCTH 110YB B 3aBUCHUMOCTH OT KOHLIEHTPALIMH COJIEH IPUBEIEHBI
B Ta0m. 3.1.

Tabmuma 3.1
CreneHb Twumbl 3aCOICHHOCTH B 3aBHCUMOCTH OT THIIA M MAaCCOBOM JOJIH COJICH B
3aCOJICHHOCTH IT0YB cyxo¥# nouse, %
XJIOpUBI | CynbdaTsl | I'mapokapOoOHATHI
JList X10pu10-cynb(haTHOTO 3aCOACHUS
He3zacoiennanie 0,01 - -
Cnabo3acoyeHHble 0,01-0,05 - -
CpeiHe3acoJIeHHbIe 0,005-0,10 - -
CHIIbHO3aCOJICHHBIC 0,1-0,2 - -
ConoHyaku » 0,2 - -
JInst cynb(haTHOTO U XJIOPHIHO-CYIIb(haTHOTO 3aCOICHHMS
Hesaconennnie 0-0,1 0,10 -
Cnabo3acoyieHHbIC 0-0,1 0,1-0,4 -
CpenHe3acoIeHHbIE 0,05 0,4-0,6 -
CHIJILHO3aCOJICHHBIC 0-1,0 0,6-0,8 -
ConoHuaku - » 0,8 -
JI71s1 COMOBOTO ¥ CMEIIAHHOTO 3aCOJICHHS

He3zacoiennanie 0,001 0,02 0,6
Cnabo3acoyicHHBIE 0,001 0,05-0,1 0,1-0,2
CpenHe3acoIeHHbIe 0,1 0,2 0,2-0,3
CHIIbHO3aCOJICHHBIC 0,2 0,2 0,3-0,4
ConoHuaku 0,2 0,2 » 0,4

Bmopuunoe 3aconenue nous

IIpn HaxkoIUIeHMM B IOYBax JIETKOPACTBOPUMBIX COJIEH, IPOUCXOMSIIEM BCIIEICTBUE
UCKYCCTBEHHOI'O H3MEHEHHs BOIHO-COJEBOIO peXHMMa, 4Yallle BCEro IPH HEINPABHIBHOM
OpOIIECHUH, peXe —IIpU HEYMEPEHHOM BBINIACE HA JIyrax, IPHU HENPABWIBHOM PETYJIMPOBAHUU
[IABOJIKOB, HEIPABWIBHOM OCYIIEHUU TEPPUTOPUM M Tak Jajiee, BO3HUKAET BTOPUYHOE
3aCOJICHUE T10YB.

IIpoecc BTOPUYHOTO 3aCOJEHMSI MOXKET HAKJIAAbIBaThCS HA IIOYBBI €CTECTBEHHO
3aCOJISIOIIMECS, OCTATOYHO-3aCOJICHHBIE, MCXOAHO HE3aCOJICHHBIE MU TIyOOKOPACCOJICHHBIE.
OCHOBHBIE MEXaHM3MBI 3TOTO IMPOLECCA — IPUHOC COJIEH C OPOCHUTENbHBIMH BOJAMH B
PaCTBOPEHHOM WJIM B3BEIICHHOM COCTOSSHUM M BBINIAJICHUE COJEH B IOYBEHHOM TOJIE M3
MUHEPAIU30BAaHHBIX I'PYHTOBBIX BOJ, YPOBEHb KOTOPBIX IPH OPOLICHWHM YacTO IOJAHHMAETCS.
[Ipy HEmoCTaTOYHOM JpeHa)Xe BTOPUYHOE 3aCOJIEHHE MOXKET HMETh KaTacTpopuuecKue
MOCJEJCTBHSI, TaK KaK M3-3a OOJBIIOrO HAKOIUIEHUS COJed B IMOYBAaX OOLIMPHBIE MAacCHUBBI
OpOIIAEMBIX 3€MEJIb CTAHOBSTCS HENPUTOIHBIMU ISl 3€MIIEICIIH.

BropuuHoe 3aconeHMe IIOYB Ha OpOIIAEMBIX Y4YacTKaX YacTO CONPOBOXKIACTCA
3arpsi3HEHUEM IIOYB  TSDKEIBIMM METAJUIaMM, TMECTULUAAMM, TepOMLIMIaMH, HUTpaTaMmy,
COeIMHEHUsIMU Oopa.

IIpy BTOPUYHOM 3aCOJEHUH NPOUCXOIAT CYIIECTBEHHbIE N3MEHEHUSI MHOTUX XUMUYECKHUX
CBOMCTB IOYB: OJHOBPEMEHHO C HAKOIUIEHHEM JIETKOPACTBOPUMBIX COJIEH aKKyMYJIHPYIOTCS
THIIC ¥ KapOOHATHI, OKa3bIBAIOIIME OJIaronpusaTHOE BO3JACHCTBUE HAa (PU3NUYECKHUE CBOWCTBA IT0YB;
B HEOJIarONpUATHYIO CTOPOHY M3MEHSETCSl COCTaB MOYBEHHOIO MOIJIOIIAIOIIEr0 KOMILIEKca, B
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kotopom Ca’*" 3amemiaercs nonamu Mg** u Na“ , Bo3pactaer moiBMKHOCTh COEIMHEHUIN KaJusl,
KpEMHUS U JKeje3a.

N36exaTh MHOTHMX U3 NEPEUYHCICHHBIX OTPULATEIbHBIX MOCIEICTBUM OpOIIAeMOro
3eMJIeieNiusl MOXHO Ha OCHOBE TpUMEHEHHs 0ojiee COBPEMEHHOM TEXHOJIOTUU C
UCTIOJIb30BAaHUEM 3aKpPBITHIX TPYOONPOBOJOB, JOXAEBAHUS MaJlO HMHTEHCHBHOCTH, JApEHaXa
TPYHTOBBIX BOJI, KOHIUIIMOHUPOBAHUS OPOCUTENBbHBIX BOJA M Tak jnainee. llpu opomeHuu
HEoOXo/MMa BBICOKas KyJIbTypa 3eMIIEJEeNUsi, CTPOroe COOJIOJEHUE TEXHOJOTMYECKUX HOPM,
y4eT BJIaKHOCTH I10YB.

OKCITEPUMEHTAJIbHAA YACTD

Hocynaunpubops

Becwl TexHnueckue, o0pasiibl MOYB, OIOKC JJIsi B3BELIMBAHUS MMOYBBI, KOHMUECKUE KOJIObI
BMECTUMOCTHIO 250 cM® (2 mit.), nentpudyra, GUIbTpoBaibHas Oymara, CTEKISHHAs BOPOHKA,
MEpHBIN [HIKHAP BMECTUMOCTBIO 25 cM’, mumeTka 25 cM’, hapdoposas yaiika, BojasHas OaHs,
CYUIWJIbHBIN KA, MPOOUPKH.

PeakTuBpupacTBOpH

HNOs; (kown11.), pactBop AgNOs (20 %), pactBop BaCl, (20 %), HCI (kxon.), pactBop HCI
(10 %), pactBop (NH4)C,04 (4 %), pacTBOp AudeHmIaMuHa B CEpHOM KUCIIOTE.

OmnpbiT 1: IIpuroroBieHne BOAHON BBITAKKH U3 MOYBbI M GUILTPOBAHHE ITOYBEHHOH
CyCIIeH3MH

[IpurotoBbTe BOAHYIO BBITSDKKY W3 NMOuYBBI. [locie uero BBITSDKKY OTQHIBTPYHTE udepes
JIBOWHOW cKiaguaThlii GuiabTp. PUibTp MmoMecTUTe B BOPOHKY auamerpoMm 15...20 cMm Tak,
9yT00BI OH Jiexas Ha 0,5...1 cMm Hmke Kpas BopoHKU. CopepKuMoe KOiObl BCTPSAXHUTE, YTOOBI
B3MYTUTh HAaBECKy, W Ha (UIBTp cCTapaiiTech mepeHecTH BCl MNouBy. CTpyr CyCHEH3UH
HarpaBbTe Ha OOKOBYIO CTEHKY BOPOHKHM, 4TOOBI He mopBath ¢GuiabTp. llepByro mopmro
ubTpara 06beMoM 10 10 cM® 0TOPOCHTE M TONBKO 3aTeEM COOEpUTE (PUIBTPAT B YUCTHIA CYXOM
npueMHUK (kon0y). MyTHbI QunbTpar nepe@uibTpyiite. M3MepbTe MepHBIM HUIUHAPOM
KOJINYECTBO (puibTpara.

OnpIT 2: OnpenesneHue MJIOTHOTO OCTATKA BOJHOM BBITSZKKH

Ot6epure MUINeETKOM 25 cM’ QuibTpara, MOMECTUTE B BBICYIICHHYIO W B3BELICHHYIO C
norpemHocThio He 6osee 0,001 r dapdopoByro vamKy U BblmapuBaiiTe (GUIbTPAT Ha BOASHOMN
O6ane. Ilo OKOHYAaHMM BBIAPUBAHUS YAIIKYy C CYXMM OCTAaTKOM TPOTPUTE CHAPYXKH
¢bunbTpoBaIbHON Oymaroil M BbICylIUTEe B cymuiabHOM mikady mpu 105 °C B TedyeHue Tpex
9acoB, OXJIAJIUTE, B3BEChTE C MOTperHOCThI0 He Oonee 0,001 .

Jlig Toro, 4ToObl yAAJUTh M3 CYXOTrO OCTaTka pacTBOPHMbIE OpPraHMYECKHE BEIIeCTBa,
MPOKAINTE YallKy ¢ CyXHUM ocTatkoM B mydene npu 600 °C no Genoro mgera: 10...15 mun ¢
MOMEHTa JOCTH)KEHHs yKa3aHHOW Temneparypbl. Eciu o30ieHME He MpPOM30ILIO0, TO YaUIKy
oXJIaZuTe, 100aBbTe HECKOJBKO Karesb JUCTUNIMPOBAHHOM BOJIBI M CHOBA MTPOKAJIUTE.

MaccoByio 10110 IUIOTHOTO OCTaTKa BOJHOW BBITSOKKM B aHAJIM3MpPyeMOH mouse, B %,
BBIYHCIIUTE 110 popMyIIe:

(m -m, ) 0500
B — (2.1)
25

Il m —Macca 4alikd ¢ OCTaTKOM, T; m; —Macca ImycToi 4damku, r; 500 —ko3¢dunueHt
repecyeTa B MPOLEHTHL; 25 —00beM IIPOOBI BBITSHKKH, CM”.

Copep:kaHue BOJAOPACTBOPUMBIX COJIel B OOJBIIMHCTBE MOYB KOJIEOIETCS OT COTHIX JI0
JECSITHIX JIOJICH MPOICHTA. 3aCOJICHHBIMU CUYHMTAIOTCS TOYBBI C COJEpKaHUeM colieit 6omnee 0,2
%. Ecnu B mouBax cojiepkanue coJiei npesbimaeT 1 %, TO MX OTHOCAT K COJIOHYAKAM.

OnbiT 3: KadecTBeHHOe ompeaesieHHe XJOPHI-HOHA, CYJb(AT-MOHA, KAJILUUS U
HHUTPATOB B BOJHOI BBITSIKKE

Onpeoenenue X10puod-uoHos

Hanelite B mpo6upky 5 cM® (uiibTpara BOAHON BBITSKKH, MOAKMCIUTE a30THOM KMCIOTON
(1 =2 xamm) ans paspyuieHus: OukapOOHATOB, MPUOABHTE HECKOJBKO Karlelb a30THOKUCIIOTO

IoTHBIN OCTATOK =
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cepebpa, mepemernanTe.

Ilo xapakrepy ocagka xyopuaa cepeOpa caenaiTe BBIBOA O
coJIep>KaHUU XJIOPUI-UOHOB B MTOYBE:

Ocanok

Conepxanne Cl

Mmr Ha 100 cM® BBITSHKKH

r Ha 100 r mouBsl, %

Bbosbiol X10nbeBUIHBIN » 10 Jecsiteie nonu
CuibHas MYTh 5-10 Cortble monu
OrmanecreHmus 0,1-1 TricsTuHBIE MOIH

Onpeoenernue cynvham-uoHos

Hanelite B npoOupKy 2 c¢M’ (QuIbTpaTa BOJHOM BBLITSIKKH, J0OAaBLTE HECKOJBLKO Kallellb
KOHIIEHTPUPOBAHHOM COISHOM KHUCIOTHI M 1 —2 ¢M’ pacTBOpa XjopHcTOoro Gapus. PactBop B
MpoOUpKe HarperTe 10 KUIICHHUS.

[Ipu Hammuuu cynbaToB BHIMANAET OENbI METKOKpHCTaUIMYecKuid ocamok. I[lo
XapaKTePy OCaJKa CACIANTE BHIBOJ O COAEPKaHUU CYIIh(haT-HOHOB B TIOYBE:

Ocanok Conepxanne SO*4
mr Ha 100 cM® BBITSOKKH | r Ha 100 r nouBsl, % |
Bonb110#i, OBICTPO OCENAIONIHI HA JTHO 50 JlecaTeie moamu
MyTb, NOSIBIISIIOILAsACS Cpa3y 1-10 Cotble nonu
MeneHHO MOSBIISIONIASICS ci1adas MyTh 0,5-1 TeICsTUHBIE AOJIN

Onpeodenenue Kanbyus

Haneiite B npoOupky 2 cM’ (uiabTpara BOJHOW BBITSIKKH, HMOAKUCIUTE 1 —2 Karumsmu
COJITHOM KUCIIOTHI U fo0aBbTe 1,5...2 cM® pacTBOopa okcanara ammoHus. Ilo xapakrepy ocaaka
c/ieJIaiiTe BHIBOJI O COACPKaHUU KaJIbIIHUs B TIOYBE:

Ocanok Conepxanue Ca*
mr Ha 100 c™® BeITskku | T Ha 100 T mouBsl, %
boub110oM, BeIagaroui cpasy 50 ecsrsie nonu
MyTs, BBIJICIIAIOIIAACS pu 1-10 Coteie nonu
TepeMeIBaHu N
Cnabass  MyTh, BBIICISIONMASACS  TIPH 0,1-1 TrIcauyHbIe 1OIU
CTOSIHUH

Onpeodenenue nHumpamog

Hauelite B 1po6GupKy 2 ¢cM® GuiIbTpaTa BOJAHOW BBITSKKH U II0 KaIUIIM J00aBbTE PacTBOP
mudennnaMuHa B cepHod Kkuciorte. [Ipy HalinuuyM HUTPATOB PacTBOP OKPAIIMBACTCS B CUHUHI
IBET.

3aHecuTe TOJyYCeHHBIE Pe3yJIbTaThl B Ta0JI. 3.2.

Tabnuua 3.2
No ipo6mr MecTto [TnoTHBII Coneprxanne noHoB (1) Ha 100 T Conepxanue
orbopa 0CTaToK, % MIOYBBL, %o HUTPATOB
po6 Cl SO*, Ca™
4 BrIBOADI

[Tpoananu3upyiTe MOJyICHHBIC PE3YJIBTATHl U CJEJAalTe BBHIBOABI O COACP)KAaHUU B ITOYBE
pacTBOpUMBIX coJiel. [1o BeanunHe MmI0THOrO OCTaTKa OMPEACIIUTE CTEIEHb 3aCOJIEHHOCTH TOYB.
Konmponvhsie 6onpocsi
1. YUeM BbI3BaHA 3aCOJICHHOCTD IOYB?
2. Kak MOXHO OLICHUTb COJIEPKAHUE COJICH B MOYBE?
3. C gem cBsi3aH OTpULIATENbHBIN 3((HEKT BIUAHUS CONEH HAa pacTeHUs?
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4. KakoBHI ITOCJIEACTBHS 3aCOJICHHOCTH TTOYB?

5. IlepeuncnuTe €CTECTBEHHBIE UCTOYHUKH 3aCOJICHHS TTOYB.

6. Kakue BbIIENSIOT TPOBUHIIMHU COJIEHAKOILJICHUS?

7. Kakum o0Opa3oM BO3HUKAET BTOPHUYHOE 3acosieHue Mo4B? Kak M3MEHSIOTCS MPU 3TOM
XHUMHYECKHE CBOMCTBA ITOYB?

8. Kak wm30exarh OTpHUIATENBHBIX TOCIAEACTBUH TIpH 3acojieHnn TmouB? Kakwue
MEJUOPATUBHBIEC TPUEMBI IPUMEHSIFOT?

JlabopaTtopnast pabota No4
MOHUTOPHUHI' COCTOAHUSA CHEKHOI'O IOKPOBA
YPBAHU3UPOBAHHOM CPEJbI
(4 4, camocrosiTenbHas paboTa - 2 )

Ilenv pabomot:

1) npoBectu 0TO6Op MPOO CHEra Ha OCHOBHBIX MepeKpecTKax r. ToMcka;

2) rpaBUMETPUUYECKUM METOJIOM OIPENIEIUTh CO/Iep KaHne mpuMeceit (Mr/r);

3) mpoaHalM3MPOBaTh COCTOSHHE CHEra IO OpPraHOJIENTHYECKUM IIOKa3aTensM (LBET,
I[BETHOCTb, MyTHOCTb, 3arax);

4) mpoBecTHM KaueCTBEHHOE OIpe/eIeHne Halu4yus B MpoOe HOHOB CBHUHIIA, JKEle3a,
cynb(aT-aHHOHOB;

5) nmpoBecTH CpaBHEHUE COAEP)KAaHUS MPUMECEH B CHEXXHOM IOKPOBE Ha MEPEKPecTKax T.
Tomcka 1 B 30HaX OTIBIXA;

6) crenath BBIBOJ O CTEMEHU 3arpsA3HEHHOCTH CHEXXHOTO IMOKPOBA OT aBTOTPAHCIIOPTHBIX
CPEICTB.

Obwue nonoicenus

OneHka COCTOSIHHSL OKpY»Karolllel cpefibl MO CTENEHU 3arpsA3HEHHs CHEKHOTO IMOKPOBa
ABIISICTCA PAaCHPOCTPAHEHHBIM NPUEMOM IpOBeAeHUsT MOHUTOpUHTra. [lonoOHBIE HccieqoBaHus
He TpeOylT JOpPOroCTOSIIEro OO0OpYIOBaHHS M TMO3BOJIAIOT MPOBOJUTH AKCIIPEcC-aHaIU3
3arpsisHeHui. [loaToMy BO MHOrMX cTpaHax Mupa, Hanpumep B DPUHIAHIUHM, ITOT METOL
IIMPOKO PACHpPOCTPAHEH M MO3BOJIAET MOJIy4daTh XapaKTEPUCTHKU SKOJOTUYECKOW O0OCTaHOBKHU
Ha 3HAYUTEIIbHBIX TEPPUTOPHUSIX.

[Ipo6nema uncroTel armocdepsl He HoBa. OHa BO3HHMKJIA BMECTE€ C IOSBICHHEM
MPOMBIIIJICHHOCTH M TPaHCIOPTa, pabOTaIOIMX Ha yrje, a 3aTeM Ha MPOJYKTaxX MepepaboTKu
He(Tu. BpICTpBIl M MOBCEMECTHBIH POCT NMPOMBIIUIEHHOCTH M TpaHcmopTa B XX CTOJETHH
IpUBET K PE3KOMY pOCTy OOBEMOB M TOKCHYHOCTH BBIOPOCOB, KOTOpBIE YK€ HE MOTYT OBITh
«pacTBOpeHbI» B aTMocepe 10 0e3BpeHBIX IS MPUPOJHON Cpellbl U YelOBeKa KOHIICHTpAIUH.

3arps3HeHue aTMoc(epsl UMEET €CTeCTBEHHOE M HCKYCCTBEHHOE MPOHMCXOXAEHHUE (pHC.
4.1).

Cpenu ecmecmeennbix (PaKTOPOB BBIIEISIOTCS:

1 BHE3eMHOE 3arps3HeHHE BO3/lyXa KOCMUYECKON MBLIbI0 U KOCMHUUYECKUM H3ITy4YEHUEM;

2 3eMHOE 3arpsi3HeHHe aTMoc(epbl MPU U3BEPKEHUU BYIKAHOB, BBHIBETPHUBAHUU TOPHBIX
MOPOJI, MBUIBHBIX OYpsIX, JECHBIX MOXkKapaxX, BOSHUKAIOIIMX OT YAapOB MOJHUI, BBIHOCE MOPCKUX
coJen.

VYCIIOBHO pa3fensioT €CTeCTBEHHOE 3arpsi3HeHHe aTrMocdepbl Ha KOHTHHEHTAJIbHOE H
MOpCKOE; OpraHMYeCKO€ M Heopranmyeckoe. K opraHMueckuM OTHOCAT a’3po-IJIaHKTOH-
OakTepuu, B TOM 4HcJe OOJE3HETBOPHBIE, CHOpPHI TpUOOB, MbUIbIYY pPACTEHUH (BKJIOYAs
STOBUTYIO MBUIBIYY aMOPO3UN) U T.1I.

Ha nomio ecrectBeHHBIX (hakTopoB B KoHIe XX B. mpuxoauiock 75 % ooOuero
3arpsi3HeHUst aTMoc(epsl, ocTaibHbIe 25 % — pe3ynbTaT aHTPONOT€HHOM NesITeIbHOCTH.

Hckyccmeennoe  3arpsisHeHMe — aTMocepbl  pa3feNsloT  Ha  PaJMOAKTHUBHOE,
AJIEKTPOMAarHUTHOE, MIYMOBOE, JAMCIEPCHOE M Ta3000pa3HOe, a Takke [0 OTpacisMm
MIPOMBIIIJIEHHOCTH ¥ BUJIaM TEXHOJIOTUYECKUX MPOLIECCOB.
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['maBHBIMEU U HanOoJiee ONMACHBIMU UCTOUHUKAMHU 3arpsI3HEHUHN SBIISIFOTCS IPOMBIIIJICHHBIE,
TPAHCIIOPTHBIE U OBITOBBIE BHIOPOCHI.

BueseMHoe (KOCMHYECKAR MblAR)

-

Heopranuwuec- _—BhBeTpHBAHHE

EcTecTREHHOE KOe = By iEaHnIM
\ RoHTHHEH- / .
. raibHoE  — Opraun- —— F'Elueirl{n
IeMHOE ~ S — HumoTune
Mopcroe
PIESEY
i - JdofGwrma
jarpasHenHe YpaHoBas Py _ Tpapcnopruposka
BOJIYXA = [lepepaborra
Papnoar- OKcnIyaTauHus
THBHOS \ peagTOpa
Aromiue HepaciiieniaeiHLii
BIPEIAE MATEPHAT
PacuwenneHHmi
MaTepHan

HeKyccTBeHHOE Knanuma TMeis

TPEHC"GPT BEIXNOMHLIE Fa3k]
,_---"'_'_._'

)=
X

CwMraamue [MpoMBiLASHHOE

Mpouee
~————— lpuponHoe

IMpoxasogcTRO (pemMecna,
OPOMBILLIEHHOCTE H Ip.)

Puc. 4.1 MctouHuKu 3arpsa3HeHHs BO31yXa

[To 0cOoOEHHOCTSIM CTPOEHUS M XapakTepy BIUSHUSA Ha atMocdepy 3arpsa3HUTENN
MOJIPa3AesAoT Ha MEXaHUYECKUE U XUMUYECKHE.

OCHOBHBIMH XHMHYECKUMH BBIOPOCAMH aHTPOIOTEHHOTO MPOUCXOXKJICHHS SIBIISIOTCS
okcuasl yraepoaa (CO u CO,), auokcua cepsl SO,, metan CH,, okcuast azota (NO, NO,). [Ipu
UCTOJIb30BaHUM (PEoHOB B arMocdepy mocTynaroT xioppropyrieBonoponsl (XDY), a B
pesynbpTaTe paboThl TpaHCIOPTa — YTIJIEBOAOPOIBI (CaMblii TOKCHYHBIM OCH3(a)MHUPEH M €ro
npou3BojaHble). B Tabn. 4.1 mpeacraBneHsl JaHHBIE 110  OCHOBHBIM  3arpsi3HUTEISIM
atMocgepHoro Bozayxa B Poccun.

Cpenu 3arps3HuTENed BO3Jyxa OCOOYH Tpymdiy oO0pa3yloT BellecTBa, oOiajgaroIine
KaHILIEPOT€HHONW aKTUBHOCTHIO. DTO B MEPBYIO ouepenp OeH3(a)lupeH U ero Hpou3BOAHBIE,
Apyrue apoMaTHYECKHE YIJIEBOAOPOABI, IOCTYNAIOIINE OT KOTEJIBHBIX IPOMBIIIIIEHHBIX
MPENNPUITHI 1 C BBIXJIOMTHBIMU Fa3aMU aBTOTPAHCIIOPTA.

HeGnaronpusiTHoe BO3JeiCTBUE Ha OpraHU3M YEJIOBEKa OKa3blBAIOT U COEAMHEHUS
CBHUHIIA, COJIEP)KAIIUECS B BBIXJIOMHBIX ra3ax aBTomMoOmieil. [IpucyrcTBrue Takux coeTuHEHU B
KpPOBHM YE€JIOBEKa BO3PACTa€T C YBEIMUYEHHUEM €r0 COAECpXKaHUS B BO3AYyXE, YTO NPHUBOIUT K
CHIDKEHHUIO aKTUBHOCTEH ()epMEHTOB, K HAPYLICHHI0 OOMEHHBIX MPOIIECCOB.

[Tpobnema 3arpsizHEHHs] OKpYy’Karollei cpeisl xapakrepHa u s Tomckoit obnactu. Ilo
naHHbIM ['ockomcTara 0Omuii 00BEM BBIOPOCOB 3arpsI3HAIONIMX BEIIECTB B aTtMocdepy o
Tomckoit o6actu B 2003 r. cocraBmi 193,28 teic. T B rog (B 2002 1. — 191,71 ThIC. T), B TOM
qyciie OT CTAalMOHApHBIX HCTOYHUKOB — 25,639 Tthic. T (B 2002 1. — 24,069 ThHIC. T), OT
NEepeBIKHBIX UCTOUYHUKOB (aBToTpaHcrnopra) — 167,641 teic. T (B 2002 1. — 167,641 ThIC. T).
Bri6pocsl B atMocepy oT aBTOTpaHcnopTa cocTaBuiu — 86,7 % ot o0uiero oobema BHIOPOCOB B
atmocdepy (B 2002 1. — 87,4 %).
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Tabnuua 4.1 OcHOBHBIE 3arpsI3HUTENN aTMOC(ephl

3arpsI3HUTENN OcCHOBHBIE CpenneronoBasi | BosznelicTBrue Ha OKPYKaIOIIYIO Cpeay U
HCKYCCTBEHHBI | KOHIEHTpALHs 3I0POBBE YETIOBEKA
€ UICTOYHHUKHU B BO3/yXe
mr/m’
TBepbie Cxuranue 0,04-0,4 CHI)KEHHE COJIHEYHOI'0 OCBELIEHUS U
YaCTHUIIBI TOIUIMBA BUJIUMOCTH, YBEIUYCHHE OOJAYHOCTH,
(mbutb, 307a u | (oxomo 2,4 TYMaHHOCTH. Pa3pylienue u 3arpsisHeHUE
T.I1.) 10%1) MaTE€pUKOB. Bo3moskHoe CHUKCHUE
TeMIepaTyppl  3eMJIM B  pe3yibTare
JUIMTEJIbHOTO BO3/ICHCTBUS
CepHUCTBII Cxxuranue 0,5-0,1 XpOHHUYECKOE  TOpa)XEHWe  PaCTECHHI,
auruapun SO, | ToruMBa CHIKECHHUE YPOKAWHOCTH, YHUUYTOKEHUE
(okomo  1,5... JIeCOB, 3a00JIeBaHUs AbIXaTEIbHBIX MyTeil
1,75 - 10%1)
Oxcuapl  azora | OKkucaeHue 0,05-0,2 Ilornomenue COJIHEYHOT'O CBeETA,
NOy aTMoc(epHOro oOpa3zoBaHne (POTOXMMHYECKOTO CMOra,
azoTa u «KUCIIOTHBIX  JOXneh».  Paspymienue
TOIUTMBA  TIPH MaTepuaioB, CHUXEHUE YPOKaWHOCTH,
BBICOKOU YHUUYTOKEHUE JIECOB, YMEHbIIIEHUE
TeMIiepaType COJIepKaHus TeMOTTIOONHA B KPOBH
(oxomo 5,5 - 107
1)
Oxkcnp Henonnoe 1...50 YMeHbIIeHHE COIep)KaHus TeMOTJI00MHA B
yraepona CO cropaHue KpOBHU
TOIUIMBA
(okomo  2.,5...
3,5-10°1)
JleTyune Henonnoe o3 [Topaxxenne pacTeHHII IPU KOHUEHTPALIUU
YTI€BOAOPOABl | CTOpAaHHE oime 0,02  mr/mM°,  pasapaxkaroinee
Y UX MPOAYKTHI | TOTUTMBA JIECTBUE Ha TJ1a3a

(oxomo 8 - 107

1)

JluHamuika BBIOPOCOB 3arps3HSIONIMX BEMIECTB B aTMOcepy OT CTaIllMOHAPHBIX
HMCTOYHHMKOB (B THIC.T/TOZ) Ha Tepputopun Tomckoi obiactu 3a mepuoxa 1995 — 2003 rr., mo
naHHbIM cTatoTyeTHoCcTH 2-TII (BOo3ayX), mpeacTaBieHbl Ha puc. 4.2.

(5]

(=)
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Co
LN

o8]
o
!

10 4

Ofbem sbifipocos, Thic.T/rog
[3

1996

772

1997 1998

1999

2575 2568 256

2407

2000 2001 2002 2003

Puc. 4.2 lnarpamMma BBIOPOCOB 3arpsi3HSIONINX BEIIECTB B aTMOChepy

OT CTallMOHAPHBIX UCTOYHUKOB, 1995 — 2003 rr.
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Ha npennpustuax obnactu ynosineHo 14,097 teic.1/ron Bpennsix BemiecTB (35,48 % ot
OTXOJISIINX), YTHIN3UPOBaHO 4,288 ThIC.T/TOA.

BbIOpOCH! 3arpsi3HAIOMIMX BEIIECTB B aTMOC(eEpy OT CTAllMOHAPHBIX UCTOYHUKOB Ha TYITY
HacesieHus1 B TOMCKOM 00J1acTH TIPEICTaBICHBI Ha pHC. 4.3.

&0
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o4 —1 | -
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apdd 1 |

55

27 2 g7 204 203 204
o 8

Bl Gpocsl, Krieen.

4] T T T T T T T T T T T T T

1860 1204 1992 1083 1994 1005 1994 1007 1203 1000 2000 2001 2002 2003

Puc.4.3 lnarpamMma BBIOPOCOB 3arpsi3HAIONINX BEIIECTB B aTMOChepy
OT CTallMOHAPHBIX UCTOYHHUKOB Ha Aylly HaceneHus ToMckol obnactu

Ha npennpustusx r. Tomcka ynoBieHo 6,86 THIC.T/TOJ 3arpsA3HSIONINX BEIIECTB, U3 HUX
yrunusupoBano 1,16 Teic.1/ron. Crenens ymaBnuBaHus coctasisier 53,06 %. K coxanenuto,
aBTOTPAHCIOPT TMPOJAOIDKAET 3arps3HATh OKPYKAIOLIYI0 Cpely MPOAYKTaMH HEMOJIHOTO
cropanus tomauBa. B 2003 r. mentpamu ['occaHsnmaHag3opa Ha aBTOMArucTpaisiX B 30HE
KHUIION 3acTpoiiku Obulo HccinenaoBaHo 1769 mpobd atmocdepHoro Boszmyxa, u3 Hux 13,7 %
OKa3alnuch HecTaHAapTHbIMU. OCHOBHBIMM HHIPEIUEHTaMHM, IO KOTOPbIM OTMEYaJloCh
HauOoJbIlIee KOJIMYECTBO MPOO, HE OTBEUAIOIIUX TMTHEHUYECKUM HOpPMAaTHUBaM, OBUIH: OKHCH
yraepoaa — 14,9 %, s — 16,3 %, dopmansaerun — 3,5 %, okucsl azota — 3,8 %, cepHUCTHII
ra3z — 1,1 %, ceunen — 1,2 %.

OpauM  u3  crnoco0OB  3KCHIpecc-aHalu3a  3arpsi3HeHust aTtMocdepsl  BBIOpocamu
AQHTPOTIOTE€HHOTO MPOUCXOXKICHHSI MOXKET CIY)KUTh aHAlIU3 COAEpX aHHs IMpHUMecell B CHEKHOM
IIOKPOBE.

[Ipu mpoBeneHMH UCCIEAOBAHUN CHEXXHOTO IIOKpPOBAa Marucrpaieil  BO3MOKHO
KauyeCTBEHHOE OIIpe/ICJICHUE 3allbUIEHHOCTH Bo3AyXxa (00Iias macca ImpHUMEcei), 3arpsi3HEHUs
COJISIMU TSIKEITBIX METaJIOB (CBUHIIA, JKeJe3a U T.11.), CyabdaTaMu, XJOpUAAMH, OPTaHUYECKHUMHU
BeIIeCTBaMH (IIepMaHraHaTHasi U OMXpoMaTHast IPOObI) U T.11.

SKCIIEPUMEHTAJIBHAS YACTb

[Tocynaunpu6ops

Becbl ananutuyeckue, eMKocTH Mg mpod cHera (15 mT.), mpoOWpKuM, dYallku AJs
BBIIIAPMBAHHUA, LIKajda IBETHOCTH, CHUPTOBKA, JE€pKaTellb, YHUBEpCaJbHAas WHAUKATOpPHAas
Oymara, aJIeKTpOIIUTKa, GUIBTPEI OyMaXKHbIE, KOJIOBI MJIOCKOJOHHBIE, CTEKIITHHBIE MATOYKH.

PeaxTtuBbpiupacTtBOpBHI

PactBop AgNO; (1 %), pactBop BaCl, (5 %), pactBop Na,S (1 %), pactBop KSCN (1%),
pactBop HCIl (1:5), mepcynbdat xanus (KpucT.).

Memoouxa evinonnenus

1 OT60p npod

Ha oxuBneHHBIX MepeKkpecTkax aBTOMOOMIBHBIX MarucTpaiei r. Tomcka otOepure npoOsl
CHera Ha BHIOPAaHHBIX IUIONIJKax pasMepoM He MmeHee 1 m?. OOmas Macca obpasia JOJKHA
coctaBysITh 600...800 1. IIpoOsI mpoHyMepyiiTe, TOMECTUTE B Tapy ¢ npoOkamu. [lomydeHHbIC
TaHHBIe 0TOOpa Mpod opopmute B BUE TadI. 4.2.

27



Tabnuua 4.2

No Bpemst Mecto (TepeKkpecTKH YIuIl)
poOBI

1 Kupoga u Jlenuna

2 I'opojckoii cap

3 I'epriena u Jlennna

4 Haxumona u Jlennna

5 ®pyn3e u JIeHnHa

6 Oct. 4 [lonukJInHNKA

7 JlarepHslii caj

8 Jlenuna u nep. 1905 r.

9 [1n. FOxHas

10 ABtoBok3an Tomck-1

2 OnbIT Ne 1: O01ee cogepxanue npuMmecei

B mpenBapuTenpHO B3BELICHHYIO YallleuKy MJIs BBIMApUBAHUSA (71;) MOMECTUTE YacTh
npoObl M B3BEChTE 4YalIeyKy C NpoOol (m»). Yamieuky HarpeiTe Ha IUIMTKE O MOJIHOTO
UCIIApEHUsl BOJBl M JOCTHXKEHHUS IIOCTOSSHHOW MAacChl, IOCIE OXJAXAECHUS [0 KOMHATHOM
TeMIiepatypsl (ms).

PaccuuTaiite o ¢popmyie (4.1) cogeprkanue npumeceit:

0= 7M™ g000 4.1)

(mz - ml)
TZIe m; — Macca Yamleukd JJIsl BBITApUBAHUs, 7, — Macca Yalleyku ¢ MpoOo, m; — macca
YalIeyKH ¢ PoOOoii mocie yaaaeHus BOIBI.
[Tony4yennsie qanHbIe OQOpPMHUTE B BHJE TAOI. 4.3.

Tabauma 4.3
Ne my, T my, T ms, T o, % [Ipumeuanue
POOBI
1
10

Heboupimoe xommuectBo mpoosl (0xos0 200 1) ocTaBbTe NPH KOMHATHOM TeMIepaType Juis
MOJIHOTO paciuiaBieHust cHera. llomydeHHYI0 KHAKOCTh MNpOAHATU3UPYHTE (OmperennuTe
[IBETHOCTb, MyTHOCTb, 3amax, pH, cogepkanue CBHHIIA, jKene3a, CylIb(aToB, XJIOPUIOB).

3 OnbIT Ne 2: Onpenesienue pH ¢ moMoumb0 YHUBEPCAJIbHOT0 MHAMKATOPA

[ToI0CKy MHIMKATOPHOM OyMard IOMECTUTE B MPOOUPKY, COIAEPIKALILYIO IPUMEPHO 5 cm’
uccaeayeMon tainoi Boabsl. OKpacKy MHAMKATOPHONW OyMard CpaBHUTE CO IIKAJIOH.

4 OnbIT Ne 3: IIBeTHOCTH

B xonby momectute 5 cM3 ucciemyeMoit mpoObl U, IpocMaTpuBas cBepxy, Ha 6eom QoHe
IpU JOCTAaTOYHOM OOKOBOM OCBELICHHWHU (JIHEBHOM, MCKYCCTBEHHOM), CPaBHHUTE CO IIKAJIOH
LIBETHOCTH.

JUis mpurotoBieHMsl IIKainbel cMemaite pactBopel Ne 1 m Ne 2 B ciemyromiux
COOTHOILICHHMSIX:

Pacteop Nel, cm® 0 1 2 3 |4 5 6 8 10 |12 |16
Pacteop Ne2, cm’ 100199 [98 97196 |95 |94 [92 [90 |88 |84
['pagycel uBetHoctu | 0 5 10 15120 [25 [30 |35 [40 [45 |50

Pacmeop Ne 1: 0,0875 r Guxpomara Kamus, 2 T cyibpara kobamsta u 1 cm® cepHOi
KUCIOTHI (TI0THOCTE 1,84 r/cM?) 1 noBect 00beM 10 1 oM’ (coorseTcTByeT 1BETHOCTH 500°).

Pacmeop Ne 2: 1 cM’ KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI (TU0THOCTH 1,84 r/cM®) n
JIOBECTH B MEPHOI KO0 JUCTHILIMPOBAHHOMN BOIOM 10 00beMa 1 am’.

S OnbiT Ne 4: MyTHOCTH
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B npobupky nomecture 10 cM’ wucciemyemoit Boasl. Omnpenenure MyTHOCTb BOJIbI,
paccmarpuBasi MpoOUPKY CBEPXY Ha OEJIOM U, COOTBETCTBEHHO, TEMHOM (DOHE MPU JOCTATOUHOM
OOKOBOM OCBEIICHUH (JHEBHOM, HCKYCCTBEHHOM).

MyTHOCTB: Cc1ab0 omajecupyromias, onajieciupyromas, ciado MyTHasl, MyTHas, OY€Hb
MyTHasl.

6 OnbIT Ne 5: 3anmax

3anonHuTe KOJIOY MccienyeMoil Bofoi Ha 1/3 oObema u 3akpoiite npoOkoii. B3bonTaiite
coziepkuMoe KoiObl. OTKpolTe KOJIO0y M OCTOPOXKHO, HETJIYOOKO BJbIXas BO3IYyX, Cpa3y xKe
OIIpEEIINTE XapaKTep 3araxa.

Ecnu 3anax cpasy He olyaeTcsi, UCIIbITAHWE MOXKHO TTOBTOPUTD, HAarpeB BOAY B Koj0e 110
temneparypsl 60 °C.

NHTeHcuBHOCTD 3amaxa ompezensite mo S5-OampHoi mikane: 0 — He omrymaercs; 1
OoOHapyXHUBaeTCs TOJIBKO OMBITHBIM HCcliefoBaTeneM; 2 — ciaalblif, 0OHapyKUBAETCsl TOJBKO B
TOM Cllydae, ecii OOpaTUTh Ha HEro0 BHUMAaHUE; 3 — 3aMETHBINH, 0OHAPYKUBAETCS MOTPEOUTETIEM
U BBI3BIBACT HEOJIOOPUTENbHBIE OT3BIBBI, 4 — OTUYETIMBBIN, OOpalaronii Ha ce0s BHUMaHUE U
JETAOIINI BOY HEMPUTOIHOW I MUThS; S — OYEHb CHUJIbHBIN, JIENAONIMN BOY COBEPIIEHHO
HEIPUTOJHOM.

EcTecTBeHHbIe 3am1aXy OMMCHIBAIOT, IPUIEPKUBASIChH CIIETYIOIIEH TEPMUHOIOTHHU:

CumBon Xapakrep 3anaxa
A apOMAaTHBIN
b OOJIOTHEIM
r THUJIOCTHBIN
i JIPEBECHBIN
3 3EMJIUCTHIN
II TJICCHEBBIN
P PBHIOHBIH
C CEPOBOJIOPOHBIN
T TPaBSAHUCTBIN
H HEOIIPEAEICHHbBIN

7 OnbiT Ne 6: KauecTBeHHOE omnpee/ieHHe COAEPKAHUS XJIOPUIAOB ¢ MPUOJIHKEHHOM
KOJIMYECTBEHHOM OLICHKOM

MeTo OCHOBaH Ha OCaKJIECHUH XJIOpHaa cepedpa:

Cl+AgNO; = AgCl | + NO

B mpoOupky momectuTe 5 cM® HCCIENyeMON BOIBI, €CIM Npo0a MyTHas, €€ CIeayer
or¢unbTpoBaTh. B mpobupky ¢ mpoboii (mu ¢punbTpatom) 106aBbTe 3 Kariu pacTBOpa HUTpaTa
cepebpa. Mcnonb3ys tabdm. 4.4, onpeaenure MpUOIMIKEHHOE COIepKaHUE XJIOPU/I-aHUOHOB.

Ta6nuua 4.4
OcaioK WK MYTh Kouuenrpamus Cl, mr/om’
OnaiectieHIys WK ¢J1adasi MyTh 1...10
CuiibHast MyTh 10...50
OO0pa3yroTCs XJIOMbsI, HO OCAKUBAIOTCS HE Cpa3y 50...100
Benblit 00beMHUCTBIN 0CaoK bonee 100

8 OnbiT Ne 7: OnpeniesieHue KATHOHOB CBHHILA

Metosa OCHOBaH Ha OCaKJCHUHU CY/Ib(HIa CBHHLA!

Pb**+Na,S = PbS | +2Na"

B npoOGupKy TMOMECTUTE 5 ¢M® HCCIeayeMOW BOIbI, €CU Npoba MyTHas, €€ CIEmyeTr
orgunbTpoBath. Jlob6aBeTe 1 cM3 comstHOM Kuciotel (1:5) m 3 kammm pactBopa cyiabduma

HaTpus. BeinaneHne 4epHOro ocajka CBUJACTEIbCTBYET O HATMYMH B IPOoOE COJIel CBUHIIA.
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9 OnbiT Ne 8: Onpenenenue coaepkanus cyJab(aToB-aHMOHOB

Metoa ocHOBaH Ha OCAXJIEHUU CyJibdaTa Oapus:

802_4 +BaCl, = BaSO, l +2CI

B npobupky BHecute 10 cM’ uWccieayeMoil BObI, e€ciid mpoba MyTHas, €€ Cleayer
oThuabTpoBaTh. J[00aBuTh 5 cM’ constHoit kucnoTsl (1:5) u 2 cM’ pactBopa xyopuaa Gapusl,
MIOJTYYECHHBIH PacTBOP TIEpEMeIaTh.

[Tpubnu3uTensHOE copep)kaHue CyIb(PaToB ONPEAETUTh MO aHAIUTHUYECKOMY 3(hdeKTy,
UCIIOJIB3YS AaHHbIe Ta0u. 4.5.

Tabnuma 4.5
Xapakrep ocanka Konnenrpauus SO*,, mr/am’
OTCyTCTBHE OCaJKa 5
Cnabast MyTh, IPOSIBIITIONIASICS Yepe3 HECKOJIbKO MUH 5-10
CnabGast MyTh, TpOSBIAIOMAsICS Cpa3y  IOCIe 10-100
J00aBJICHHSI XJI0pyIa Oapus
CuiibHast MyTh, OBICTPO OCAXIAIOIASICS » 100

10 OnbiT Ne 9: Onpenenenue cofep:kaHus KATHOHOB KeJe3a

Metoa ocHOBaH Ha 00pa30BaHUU POJAHU/A XKeJle3a 110 YPaBHEHHIO:

Fe’* + 3KSCN = Fe(SCN); + 3K*

B npo6upky Haseire npubnusuTensHo 10 cM® ncenexyeMoit Boibl, eciu Ipoba MyTHas, ee
cienyetr ordmibTpoBaTh. JJoGaBeTe 2 — 4 kamnmu HCl, HeckoJbKO KpHUCTAJUIOB mepcyibgaTa
kg u 4 — 5 xanene pactBopa KSCN. Ilocne BHeceHHs KaXKJIOTO PEAKTHUBA COAECPKUMOE
NpOOUPKH THIATEIBHO MepeMenIanTe.

[TpubnmkeHHOE cofepKaHKUe COJIeH Kelle3a OMPEeNIUTE B COOTBETCTBHUH € TadI. 4.6.

Tabauma 4.6
OkpammBaHue Ipu pacCMOTPEHUHU OkpamuBaHie TPy paCCMOTPEHUHN Conepxanue
cOOKy CBEPXY BHU3 Kenesa, Mr/am’
OKpanimBaHusi HET OKpalmBaHusi HET < 0,05
EnBa 3aMeTHOE JKeJITOBAaTO-PO30BOE OueHb c1ad0e KEJITOBATO-PO30BOC 0,10
Ouenb cnaboe KeATOBATO-PO30BOE Crnaboe 5KenToBaTo-po30BOe 0,25
Cnaboe >KeITOBATO-PO30BOE CBETJIO-KEJIITOBATO-PO30BOE 0,50
CBeTII0-KeJITOBATO-PO30BOE ’KenToBaTo-po3oBoe 1,00
CWIBHOE KEJITOBATO-PO30BOE JKenroBaTto-kpacHoe 2,00
CBETJI0- JKEJITOBATO-KPacHOE SIpko-kpacHoe » 2,00

HOJ’Iy‘IeHHHe OKCIICPUMCHTAJIbHBIC TAHHBIC 110 aHAJINU3Yy 06pa3ua CHECTa O(I)OpMI/ITe B BHAC

Tabsn. 4.7.
Tabmuua 4.7
Ne mpo6e1 |LIBeTHOCTHMYyTHOCTE | pH Bamax | Xnopunel, | Cynsdatsr Conepxanue
Mr/am’ Mr/am’ bKeesa, H
MY TM amune
coueit
CBHHIIA
1
10

11 BriBoambI

Obpasey evisooa: IlpoBemeH otOop mpoO cHera Ha 10 mepekpecTKax OCHOBHBIX

TPaHCHOPTHBIX Maructpanei r. Tomcka. IlpoaHanusupoBaHbl MpoObl 1O OPraHOJIENTHYECKUM
nokasatensiM  (LIBETHOCTb, MYTHOCTb, 3amax, pH-cpeapl). K umciy cambIx 3arps3HEHHBIX
Y4acTKOB CIIELyeT OTHECTH: . bonbmmHCTBO Mpo6 MMeeT 3amax
Wi OCH3WMHA WIM MAalIMHHBIX Maces, WCKIIOYEeHHE: YYacTKH
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[IpakTnyeckn BO Bcex MpoOax MPUCYTCTBYIOT B KOJUYECTBE OT XJIOpU-aHUOHBI
(KOHILIEHTpaIHsl) 51 cynb(haT-aHUOHBI, MaKCUMaJIbHOE coziepKaHue Ha
y4JacTKax ;  MHHHMMAJbHOE COJIEp)KaHME Ha y4yacTKax .
KonnyectBeHHOE onpesenieHne COAep KaHUs JKene3a MoKa3alo, YTO MaKCUMaJIbHOE KOJIMYECTBO
COJIEH JK€JI€3a COJEPIKUTCS Ha y4acTKe

Bo Bcex mnpobax (kpome ) OTMEYEeHO
COJIepKaHUE COJIEH CBMHIIA, YTO MOJTBEPXAAET BBIBOJI O HaMOOJNbIIEH 3arpsA3HEHHOCTH COJISIMU
TSOKENBIX METAJIOB MPUIOPOXKHBIX TEPPUTOPHUM. ['paBUMETpUUYECKUM METOJO0M OIIpE/IEIeHO
KOJIMYECTBEHHOE COZIEp)KaHUE TpUMeceil: B MEHbLIEH CTeMeHHW 3arps3HEHbl  MPOObI

(nanHble), B HaubOoibIIEH — . B
pe3yabTaTe MPOBEICHHBIX OMBITOB OBLIO BHISBICHO, YTO CAMBIMU 3arpsi3HEHHBIMU YYaCTKaMHU T.
ToMmcka sABISIFOTCS . Hanbonee GrmaronpusTHBIMH MO HKOJIOTHYECKOMN

00CTaHOBKE SIBJISIOTCS paOHBI .
Koumponvnwvie sonpocwi

1 Kakue Mepbl TeXHHKH O€30IaCHOCTH CleAyeT CoONogaTh NpU  MPOBEICHUU
HCCIIEA0BAHUMI?

2 YkaxuTe OCHOBHbIE HCTOYHUKHU 3arpsi3HEHUs! aTMOC(hephl.

3 IlpuBenute KI1accUPUKALUIO 3arPsI3HEHU aTMOC(hEpPHI.

4 OxapakTepu3yiTe aHTPOIIOTEHHOE BIMSHUE Ha aTMochepy.

5 IlpuBennuTe METOAUKY ONPENEIICHUS COIEpKaHUS IPUMECEH.

6 YkakuTe 3arps3HUTENH, KOTOpPBIE BBI3BIBAIOT U3MeHeHUe pH cpenpl cHera.

7 IlpuBeaute METOOUKU ONpEAENCHUS U YKaKUTE HCTOUYHMK 3arps3HEHUs CHera: a)
XJIOpUI-aHUOHAMHU; 0)Cyb(aT-aHHOHAMHU; B) COEAMHEHUSIMH CBUHIIA; I') COJISIMH XKelle3a.

8 [IpoaHanu3upyiite coaepKaHue MPUMECEH M YKaKUTE CaMbl€ 3arpsI3HECHHbIE YYACTKH T.
ToMcka (110 MoJTy4eHHBIM dKCIIEPUMEHTAIIBHBIM JTAHHBIM).

9 Kakue Mepbl MO OXpaHE OKPYKAIoWIeW CpeAbl MOKHO HMCIOJIb30BATH JUIS YIYUIICHUS
HKOJIOTHUECKOH 00CTaHOBKU?

10 OxapakrepusyiTe 3K0JIOTHYecKyto 00cTaHOBKY B Poccun, Tomckoit o0acTu.

11 Kakue MexayHapoJHbIE COTJIAIIEHHUS PErjJaMeHTHPYIOT BBIOPOCHI 3arps3HUTENEH B
OKpY>Karolyro cpeay?

JlaGopatopHas paborta Ne5
OIIPEJIEJIEHUE OPTAHOJIEITHYECKHX CBOMCTB PA3JIMUHBIX ITPOB
BObI
(4 4, camocTosTenpHas padoTa - 2 )
Lenwv padomor:
1) OCBOHTH TEXHHKY ITOJI'OTOBKH K aHATM3Y M aHAIN3a IPOO BOJIBI;
2) ompenenuTh OpPraHOJENTHYECKHE IIOKa3aTeld CcocTaBa BOABI (IIBET, IIBETHOCTD,
MYTHOCTb, 3arax);
3) crnenath BBIBOJI O KAUECTBE UCCIIEMYEMBIX MPOO BOJBI
Obuwue nonodsicenus
Bona — BakHeHIIMil KOMITOHEHT J1t000# SKocucTeMbl. COCTaB M CBOMCTBA BOBI MPSIMO WITH KOC-
BEHHO BJMSAIOT HA DSKOJOIMYECKOE COCTOSHHE BCEX NPUPOJHBIX OOBEKTOB, T.K. COBEpIIas
KPYTOBOPOT, MPUPOAHAS BOJIA YUaCTBYeT BO MHOTHX XMMHUUYECKUX U (PM3UUECKUX TPOIeCcaxX KUBOW U
HEeXMBOW Tpuponbl. Beicokas pacTBopsitolas CHOCOOHOCTh BOABI NPHUBOAWUT K €€ 3arpsi3HEHHIO
OTIACHBIMU IS JKU3HEICSITETIHHOCTH OpraHU3Ma TBEPIIBIMH, SKUIKUMHU U Ta3000pa3HbIMU BEIIIECTBAMHU.
B opranmsme genoBeka maccoBast 10t Bojibl paBHa 70%. [lotepst opranmmom 6omee 10% Boabt MOKeT
MPUBECTH K cMepTH. be3 BOBI YeTIOBEK MOXKET MPOXKUTH TOJIBKO TPH JIHS, B TO BpeMsi Kak Oe3 MHUIIH -
30-50 gueii. C BOIOH B OpraHu3M MOCTYMAIOT XUMHYECKUE COSUHEHNS (M HEOOXOMMBIE, U BPEHBIC),
BOJTHAS Cpefia CITY>KUT ISl OCYIIECTBIICHUSI IPOIIECCOB OYMINIEHUSI OPraHU3Ma OT IIIAKOB, PEryJIsIN
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TeMIepaTypbl Tella, TPAHCTIOPTHOM pabOoThl KPOBH M MOJUIEPKKU KHUCJIOTHO-OCHOBHOTO PABHOBECHS B
OpraHu3Me.

CocTtaB BOJIbI OTpaXkaeT HKOJIOTMYECKOE COCTOSIHUE HE TOJIBKO CaMOro BOJTHOTO 0OBEKTa, HO
U CBUJIETENbCTBYET 00 SKOJIOTMYECKOM OJaronolydid KOHTAKTUPYIOUIMX C BOJIOW IOYB,
atMocepHoro Bo3myxa. [lo pe3ynabTaTaM XHMHUYECKOTO aHAIM3a BOJ M BOAHBIX BBITSDKEK IOYB U
TOPHBIX MOPOJT JIENAETCS 3aKITFOUEHHE O CTENIEHH aHTPOIION€HHOTO BIIMSHYS Ha TEPPUTOPHIO.

Ilo crarucTiuecKUM JaHHBIM, IPH aHAJIN3€ KauecTBa BOJbI 23% BCeX ONpENENeHU COCTOUT B
OLICHKE OPraHOJICNTHYECKUX CBOMCTB BOIBL, B 21% cirydaeB OlleHMBAeTCS MYTHOCTb M B3BEILICHHbIE
BelecTBa, 21% onpeneneHnii 3akiroyaeTcss B YCTAHOBJIGHMM TaKUX OOIIMX IMOKas3aTenel, Kak
XKeCcTKOCTh, conecoaepkanne, XI1K, BIIK, oowexTom 29% onpenenenuil sIBISIOTCS HEOPTaHMUECKHE
BEILIECTBA, U TOJBKO 4% OT BCEr0 KOJIMYECTBA aHAINU30B BOJABI KacaeTCs ONPENETIECHHs OTIEIbHBIX
OpraHMYECKUX BEIISCTB.

bonpiioii 00beM paboOTBl IO ONPEAENICHUIO KayecTBa IMUTHEBOM BOJBI BBIOIHIETCS
cmyx0amu ['occansnuaHanzopa. HeGmaronpusiTHIME TOCHEICTBUSIMU JUISL 3/I0POBbsI JIIOJEH IpU
YHOTpeOJIeHNH HEI0OPOKAYECTBEHHONW BOJbI OOYCIIOBJIEHBl MUKPOOHOJIIOTMUECKUM U XUMHYECKUM
3arps3HEHUEM. XHMHUYECKUE TMOJUTIOTAHThl HE BbI3BIBAIOT (KPOME MCKIIIOUUTENBHBIX CITy4aeB
KaTacTpo(pUIECKuX COPOCOB) BCIIBILIEK OCTPBIX OTPABJICHUN WM 3a00JIeBaHUM, KaK 3TO MPOUCXOIUT
IpU  MUKPOOHOM 3arps3HeHMH Bojabl. OfAHAKO MpU UIMTETIHHOM HCIONBb30BAHMU BOJABI C
MIOBBIIIEHHBIMU  KOHLIEHTPALMSIMA HEKOTOPBIX XWMHYECKHX JJIEMEHTOB, BXOJAIIMX B COCTaB
MHUHEpAJIbHBIX BEUIECTB, 1 OOJBIIOTO psifia OPraHUUECKUX COSAMHEHUI OKa3bIBaOT HEOIaronpHATHBIN
s(pdexT Ha 310poBke. C 3THM CBsI3aHa HEOOXOMMOCTD TIIATEIHHOTO M IIOCTOSIHHOIO KOHTPOJIS KayecTBa
BOJIBL.

IToBbIIIEHHAsT KMCTIOTHOCTB BOJIOEMA MPUBOJIUT K HAPYILIEHHIO OajlaHca XUMUYECKHX HJIEMEHTOB
JIOHHBIX OTJIOKEHUH, TPUBOJIUT K YBEJTMUEHHIO COJIEPKAHUS B BOZE MOJBIKHOTO MOHA JTFOMUHUS U
YMEHBIIEHUIO KOJIMYECTBA MOHOB KaJIbLIHs, HEOOXOIMMOTO TSl pPa3MHOXEHUS U PA3BUTHUs OOUTaTeNel
BoZioeMOB. [Ipy HenmocTaTke KajbliMs HMOHA, paspyllaeTcsi CKeNeT pblO, Hapyliaercsi oOpa3oBaHHe
000JIOUKM MKpBI U T.JI. YMeHbleHne pH HapyIaet 6anaHc MUTaHUs, TaK KaK HeOOXOMMBIE JUTS pa3BUTHS
IUVIAHKTOHA ~ (OCHOBBI MUTaHUS 0co0el MoAaBOAHOrO Mupa) (ocdarbl CTAHOBATCA HEZOCTYITHBIMH,
COCIMHSAACH C AIOMHHHEM.

I'nbenn BOJHBIX OpraH1u3sMoB OPpUBOAUT K PAa3BUTUI0 THUIIOCTHBIX IpoLeccoB,
OCYIIECTBIISIEMBIX ~ aHAPOOHBIMH MHUKPOOpPraHM3MaMu. [IpOMCXOIMT HAKOIUIEHHEe TOKCUYHBIX aMMHAKa,
MeTaHa, cepoBosioposia 1 pocduHa. B pesynbrare 3TOTO B BOJIOEME TIOSIBIISIETCSI

THWIOCTHBIM ~ 3amax, INPOUCXOAUT pa3pacTaHUE CHUHE-3€JEHBIX BOJOPOCIEH, M BOJA CTAHOBUICH
HETPUTO/THOM HU JUTS JKU3HU BOJHBIX OPFaHM3MOB, HU JUIS YHOTPEOICHNUS B IUIIY YETOBEKOM.

Ananu3 TPUPOJHBIX BOJL Ha COZIEpIKAHKE 3arps3HAIOIIMX BEIIECTB IIPOBOAUTCS B
CIIELMANM3UPOBAHHBIX ~ AKKPEAUTOBAHHBIX  JabopaTopusx, TNpPUHAMNEKAIUX Pa3HbIM  BEIOMCTBAM
(ToccamminHamzop, ['eomoruTopuHr, PocBomokanan, MpUpoAOOXpaHHBIE OpraHbl). IIpu 3TOM HCHONB3YIOT
CTIEIMAIbHO pa3pabOTaHHbIE U YTBEPXKACHHbIE METOAMUYECKHIE YKA3aHUS 110 ONPEIEeHHI0 TOTO WM HHOTO
BEIECTBA (QITOPUTMBI MIIM TIPOIUCH TOPSIKA TMPOBEACHHS aHANW3a C YKa3aHUEM H3MEPHTENbHBIX
npubopoB 1 000pyAoBaHus). BbIBO 0 KadecTBe BOABI J€aeTCS HA OCHOBAaHHU CPABHEHHS MOTYYEHHbIX
pe3ynbTaToB ¢ HopMaTuBHBIMU 3HaueHusIME ([TJIK).

Taxk, HanprMep, B cTaHIapTax KauecTBa NuTheBoi BoJbl PO conepxanue (C) HEKOTOPHIX HOHOB
¥ BEIIECTB OrpaHnumBaetcs ciaeaytomumMu 3HadeHuIMU: C (Peysuee) ~ 0,3 Mr/m; C(NO,) = 3 mr/m; C(NO5)
=45 mr/m; C(SO4) = 500 mr/m; C(NHi™ ) = 2 mr/n; C(CT) = 350 mr/m; C(A1* )= 0,5 mr/m; pH=6 - 9;
C(tdenona) = 0,001 mr/m.

[Ipupoanas Boja HUKOTa HE ObIBAaeT MaeanbHO YuCcTOW. OHA BCET/IA COJCPKHUT PACTBOPEHHBIC
BelecTBa. KOMIIOHEHTaMH MakpoCOCTaBa SBISIOTCSA CIENYIONIME KaTHOHBI M aHuoHsl: Na', K, Ca®,
Mg*, HCO;, SO.*, CT. B Boxe moryt npucytctBoBath Takke NH, Fe'', Fe*', Mn? /Mn*, H,SiO, (SiO;?,
HSiCV), PO, NCV, NO, u 1pyrue 4acTuIibl, HO Y’Ke B TOpa3lo MEHBIIMX KOJIMYECTBAX, ECIU BOJA HE
3arpsi3HeHa. PoymHuKoBas, peuHas, o3epHas U HErTyOOKo 3ajerarorias Moji3eMHas BOJAA, Kak MpaBuIIo,
conepkut MeHee 1000 Mr/m pacTBOPEHHBIX MUHEPANBHBIX COJIEH, YTO COOTBETCTBYET NMPECHBIM BOJAM.
[Ipu Gonee BHICOKOM COJIECOEPKAHIU BOJIA CYMTAECTCS MUHEPATIbHOM.
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IKCIIEPUMEHTAJIBHASA YACTb

[Tocynaunpub6opsl

Tepmomerp, K07I0bI KOHMYECKHE BMECTUMOCTBIO 250 MiT ¢ rpoOkamu, poOHpka BbicoToi 15-20
CM, [IKaJIa MIJITMMETPOBAs WM JIMHENKA, PUHAIEXKHOCTH JUIS 3aNMCEH, IWITMHIIP BMECTUMOCTBIO 50
MIL

[lepBryHas oLieHKa COCTOSIHUS BOAOEMa POBOUTCS HA OCHOBAaHMM BHEIIHETO OCMOTpa, U3Me-
pEHMSL TEMIIEpaTypbl, OLEHKH OpraHOJENTHYECKUX INokazarened. OmnpeneneHue TemIeparypsl B
HECKOJIbKUX TOYKaX, OTCTOSAIIMX JIPYr OT Apyra Ha HECKOJIIBKO COT METPOB, MO3BOJISIET YCTAaHOBUTH
TEIUIOBOE 3arps3HEHUE BOJOEMa. BHMMATEIBHBIM OCMOTPOM MOKHO BBISIBUTH BIAJAIOLIUE B BOJOEM
MIOTOKH U3 PYYbEB, CTOYHBIX KaHaB.

OpraHonenTuYecKre XapaKTepUCTUKUA BOIBI (IIBET, MYTHOCTb, IIPO3PAYHOCTB, —3arlax)
OTIPENIETISIFOTCSl ¢ TIOMOUIBI0 OPraHOB YYBCTB: 3pEHUs], OOOHSHHMS. OTH TIOKA3aTeNd, HECMOTps Ha
IIPOCTOTY OIPENENICHNS], MOTYT OXapaKkTepU30BaTh HAIMUKME B BOJE TEX WM MHBIX 3arps3Hurenei. K
TIPUMEPY, CEPOBOJIOPOHBIN 3arax TOBOPUT O HATWYNUHN CYJIH(GUIOB; IIBET BOIBI OOBIYHO 3aBHCHUT OT
COZIEp>KaHMs B BOZIE COJIEH JKerie3a M TYMUHOBBIX KHUCIIOT.

MyTHOCTh TPUPOAHBIX BOJl XapaKTEpH3yeT NPHUCYTCTBHE TOHKOIUCIEPCHBIX MpUMecei
(HepacTBOpMMBIE WM KOJUIOWIHBIE HEOpPraHMYeCKWe M OpraHudeckue BemiecTsa). [Ipuumnoit
MYTHOCTHU TIOBEPXHOCTHBIX BOJI SIBJISIFOTCS MJI, KPEMHEBAs! KUCIIOTA, THAPOKCH]IBI JKeJle3a U aJTFOMUHUS,
OpPraHMYECKUE KOJUIOM[bI, IUIAHKTOH, MMKPOOPTaHM3MbL. [pYHTOBBIE BOJBI MOIYT COAEPXATh
OpraHMYecKHe BEIIECTBa, MPOHUKIINE CO CTOYHBIMHM BOJAMH, U MUHEPAJIbHBIE TPYIHOPACTBOPUMBIE
BEILIECTBA ECTECTBEHHOIO IIPOUCXOXKIEHHSL.

[loBbIlIIEHHYI0O MYTHOCTH MOTYT HMETh OUMILIEHHBIE BOJbI, €CIM TIOCJIE BBEICHUS
KOAryJISIHTOB OCBETJIEHHE MpOLLIo Hed(h(PEKTUBHO. B 3aBUCMMOCTH OT 0COOEHHOCTEN BOJAOMCTOYHHKA
(TMPOTEOTIOTHYECKHE  YCITIOBUSI, OHMOJIOTHYEcKasi 0OCTaHOBKA, CTETICHh aHTPOIIOTEHHOTO BO3JICHCTBUS,
TeMneparypa, pH. XuMuueckuii cocTaB COZEpIKAILMXCSl B BOAE BEIIECTB) BEIMYMHA MYTHOCTU MOKET
MEHSThCA B IIMPOKHX Mpenaenax. Pe3ynpTaTsl omnpeneneHuss MyTHOCTH Ha KadeCTBEHHOM YpPOBHE
OIMCBHIBAIOTCS CIIETYIOIUM 00pa3oM: ciabast ornayeclieHIus, onaleceHIus, cnadas MyTb, 3aMEeTHast
MyTb, CWJIbHasi MyTb. KoiMdecTBeHHOE oOmpesereHne MYTHOCTH IPOBOMASAT TYPOUAMMETPUUECKUM
METOJIOM, T.€. TI0 OC/IA0JICHIIO MHTEHCUBHOCTH JIy4ya CBETa, IMPOXOAIIEro yepe3 npoly, U CpaBHEHHS
PE3yabTaTOB U3MEPEHUI CO CTaHIApPTHBIMU CYCIIEH3MSAMU KoamHa Wi (opmasuHa. Takoil aHanm3
MO3BOJIICT OLICHUTh CBOMCTBA BOJ, HMEIOUIMX TIEPEMEHUMBBIA COCTaB M (POPMBI HAXOXKIICHUS
MEJIKO/IUCTIEPCHBIX ITPUMECEH.

Memoouxka evinonnenus

1 O160p npod

B3situe npoObl BOABI OCYIIECTBISETCS U3 OTKPBITBHIX BOJOEMOB C IITyOMHBI 0K0JIO 50 cM.
Bony nns ananmza oTOMparOT B YHCTYIO MOCYAY € MTPOOKOM, CITOJIACKUBAIOT UCCIIETYyEMOM BOIOH,
a 3aTeM HaIONHSIOT Ha yKa3aHHOW riryOuHe. JKenarenbHO Takue MPOOBI MCMOJIb30BATH HE
no3aHee 12 yvacoB mocie oTOopa WIM XpaHUTh NMPHU HU3KOM Temmeparype (IUIsl YMEHBIICHHS
pa3BUTHS MUKPOOPTaHU3MOB).

2 OnbIT Ne 1: OnipenesieHue TeMmneparypbl

[orpy3ure TepMOMETp HEMOCPEACTBEHHO B BOJY BOJOMCTOYHHMKA TaK, 4TOOBI OH OBbLI
MOTPY’>KEH HEe MeHee yeM Ha 1/3 mkamsl. M3mepenusi mpou3BOAUTE HE MEHEE YeM 4Yepe3 5 MUH, He
BBIHAMasi TepMOMETp U3 BOjbl. ONMCAHHBIM CIIOCOOOM OIpEENUTE TEMIIEpaTypy B HECKOIBKUX
TOYKaX, [0 COIVIacOBaHMIO ¢ mpenonaBareneM. Ocoboe BHUMaHHE OOpaTHTE Ha MecTa BIAJICHHS B
BOJIOEM PYYbEB U JPYTUX NPUTOKOB. Pe3ynbTaTel 3aHecute B Tal. 5.2.

3 OnbIT Ne 2: OnipeaesieHue 3amnaxa.

Ompenenenve 3amaxa npuHATo TpoBoauth npu 20 m 60 °C. 3anomHute KOOy BOAON
npumepHo Ha 1/3 obbema (310 okono 100 mut) u 3akpoiite mpoOkor. Berpsixaure Kody, OTKponTe
npoOKy U, HEe BAbIXas ITyOOKO, OILIEHUTE XapaKTep M MHTEHCHBHOCTH 3amaxa. Eciu 3amax cpasy He
OLIYIAETCS WIM HEOTYETIMB, TO CliefyeT MOAep)KaTh KoiOy B Topsiueil Boje sl MOBBIIIEHUS
Temnepatypsl mpoOsl 10 60 °C ¥ MOBTOPUTH M3MEpEHHE. 3amax MOXKET ObITh €CTECTBEHHOIO MM
HCKYCCTBEHHOTO TIPOUCXOKICHUS: 3EMIIMCTBIM, CEPOBOJOPOIHBIN, OOJIOTHBIM, TPaBSHHUCTHIN,
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THWJIOCTHBIA, JKENe3UCTBIN, XJIOPHBIM, OCH3MHOBBIN, pPE3WHOBBIM U T.A. VHTEHCHMBHOCTH 3amaxa

OTIpeIeNnTe MO S-THOATHHOM miKasie (Tabm. 5.1). Pe3ynprate! 3anecute B Ta0. 5.2.
Tabmir 5.1 OnpesiesieHre MHTEHCUBHOCTH 3ariaxa

banmnbHa | VTHTEHCHBHOCTH XapakTep NposiBICHUSA 3ariaxa
s1 OLICHKA 3amaxa
0 Her 3arax He OILIYIIACTCs
1 Ouenb crabas 3amax cpa3y HeE OIIyIIaeTcsi, HO €Ba 3aMETeH IIpu
HarpeBaHuu
2 Crabas 3amnax OIyniaeTcs, eClIM Ha 9TO OOPATHTh BHUMAHUE
3 3ameTHas VYcTolunBbIi 3amax, BbI3BIBAET HEOJOOPUTENBHBIA OT3BIB O
BOJIE
4 OtuernuBas CuibHBIH 3amax, 3aCcTaBIIsIeT BO3AEP)KAThCSI OT MUThS
5 OueHb cWIbHAS | 3amax  HACTOJNIBKO  CHJIBHBIMA, YTO Cpa3y  BbI3bIBACT
HEeoT00pUTENbHBIN 0T3bIB. Bo/ia HENMpHUroHast UIst IUThHSI

4 OnbIT Ne 3: OnpenesieHde HBeTa BOJbI.

Ecnu Boga MyTHasI, TO TIepe]] aHATH30M OTOUIBTPYHTE ee. 3amonHuTe NPOOMPKY BOJOH 10 BBICOTHI
10-12 cm. lns cpaBHEHHS B APYTYIO MPOOMPKY HaylelTe AUCTUILIMpOBaHHYI0 Boay. Ha Genom doue mpu
J0CTaTOYHOM OOKOBOM OCBEIIEHHH paccMoTpute 00e mpodupku. OreHnTe HaOM01aeMblii OTTEHOK BOJIBL:
c1a00-)KEeNTOBATHII; CBETIO-KENTOBATHIM, KENThI, HHTCHCHBHO-KENTHIM, CBETIO-KOPUYHEBBIH, KPacHO-
KOpPUYHEBBIH U T.1. Pe3ynbraTel 3anecute B Tao. 5.2.

5 OnbiT Ne 4: OnipenesieHue NMPO3PAYHOCTH BOJBI.

[Tpo3payHOCTh (CBETOMpPOITYCKAaHME) MPUPOTHBIX BOJI CBS3aHO C MX LIBETOM M MYTHOCTBIO. YC-
JIOBHO BOJY MOYKHO OLICHHTDH KaK MPO3PavHyI0, ClIab0 ONalieCMpYOIIyI0, OMaIeCPYIOIIYIO, CIerka
MYTHYIO, MyTHYO, CUJIBHO MYTHYIO. Mepoii Ipo3payHOCTH SIBISIETCS BHICOTA (CM) BOJISIHOTO CTOIIOA,
CKBO3b KOTOPbIM MOKHO ellie HaOmoAaTh Oeiyto IUIACTUHY ONpe/IeIeHHBIX pa3MEpOB I POYECTh
MIPAQT ONPEZIEITICHHOTO THIIA.

B CTeKIsIHHBI MTHHIP C TUIOCKUM JTHOM MOMECTHTE UCCIEAYEMYIO BOJY TakK, YTOObI BHICOTA
crosnba Obu1a okono 10 cM. PaccmarpuBas Boy cBepXy Ha TeMHOM (DOHE, OTPEIeUTe MYTHOCTB (C1a00
ONANIECLIMPYIOIIAs, ONAJIECIMPYIONIasl, Clerka MyTHAs, MyTHas, CWIbHO MyTHasd). Bosbmure
CTaHIAPTHBIN MWPUQT, TOMECTHTE TIOJ THO IIMH/PA U YCTAaHOBUTE BBICOTY CTONIOA BOZIBI B CM, Yepe3
KOTOpBIi eI11e BUITHBI OYKBBI. Pe3ynbTarsl 3anHecure B Ta0. 5.2.

[TomyueHHBIC YKCIIEPUMEHTATBHBIE TAHHBIC TI0 AaHAIU3Y OPTaHOJICITUYECKUX CBOMCTB
BOJIbI 0(hopMuUTE B BUE TaOII. 5.2.
Tabmuma 5.2

[TokazaTenpb Enununer msmepenust  Ilpo6a 1 Ilpobda 2 Tlpo6a 3 IIpoba 4
Temneparypa

3anax
(XxapakTep,MHTEHCUBHOCTB )

IIBet

[Ipo3paunocTs

[Ipumeuanus
11 BeiBoabl
Obpasey 6vigooa: IlpoaHanu3upoBaHbl MPOObI MO OPraHOJENTHYECKUM IOKA3aTeIsIM
(uBETHOCTb, MYTHOCTb, 3amax). K uucily cambIx 3arps3HEHHbIX HpoO ClleAyeT OTHECTH:
. bonpmmHCTBO MpO6 MMeeT 3amax , UCKIIIOUCHHE:

poObI

KonTposabHble BOIPoChI
1 B uem yHUKaQJIBHOCTH BOJIbI KAK PACTBOPUTEIIsS?

34



2 IlpuBeauTte npuMepsl MOCIAEACTBUN 3arpsI3HEHUS] IPUPOIHBIX BOJIOEMOB.

3 Pacumdpyiite TepMHUH «Tpsi3HAS TIOKUHAY.

4 TlepeuncauTe MEXaHU3MbI CAMOOYHUIICHHUS BOJOEMOB.

5 Vkaxxute UICTOUHMKH 3arpsi3HEHUS BOJIOEMOB

6 [IpoGnema yrcToil mpecHoi BOABI

7 Brusinue 3arps3HeHuid ruipocdepsl Ha 310pOBbE HACETIEHUSI.

8 IIpuBeauTe KIacCH(PHUKAIIMIO METOAOB JJIsl OMPEEIICHHUS SMUIEMUYECKON 0€30acHOCTH
BOJIEI.

9 Ilo kakuM nmapameTpam aHAJIU3UPYIOT BOJY IPUPOJAHBIX UCTOUHUKOB M CTOKH?

CIIMCOK JIMTEPATYPbBI K JABOPATOPHBIM PABOTAM

1. Maiictperko H.A. Dkonoro-aHaqIuTUYECKUH MOHUTOPHUHI CTOMKMX OpPraHUYECKHX
3arpsizHUTeNnei: YueOHoe nocobue s BY3os/ B.H. Maiictpenko, H.A. Kitoes.- M.:BUHOM.
Jlabopatopust 3nanuii, 2004.-322c.

2. CanoBuukoBa JL.K. Dkomnorus u oxpaHa okpysxkarouiei cpeabl: Yue6. mocobue/JI.K.
Canosuukosa, JI.C. Opnos, Jlozanosckas U.H. 3-e u3n., nmepepad..-M.: Breicmmas mik., - 2006.-
334c.

3. XBan T.A., Iluakuna M.B. Dkonorus. OCHOBBI pallMOHAIBHOTO MPUPOIOTOIH30BAHUS.
- M.: U3patensctBo FOpaiir, 2012. - 320 c.

4. Ilpupomomnosib30BaHHE, OXpaHA OKPYKAIOIIEH Ccpeapl W DKOHOMHUKA. Teopus u
npakTukyMm : YueOHoe mocobme / A. II. XayctoB [u np.] ; pea. : A. II. XaycroB. - M. :
N3narensctBO Poccuiickoro ynuBepcutera apyx0s1 HapoaoB, 2006. - 613 c.

3AJTAHUA U BUJIbI CAMOCTOSATEJBHOM PABOThHI

HaumeHoBaHue padoThl Bcero yacos dopMa KOHTPOJIS

1. [TpopabGoTKa JEKIMOHHOTO MaTepHaia 7 Omnpoc, KOHCIIEKT,
TECTUPOBAHUE

2. IToaroroBka K J1abOpaTOpHBIM 3aHSATHSIM 10 Onpoc, KOHCTIEKT
3.Teopetnueckasi  MOATOTOBKAa MO  TEMaM, 26 KonTposbHhslii onpoc,
OTBEJICHHBIM Ha CAaMOCTOSITETILHYIO paboTy JIOM. 33JJaHH€, TECT
4. IlogroroBka pedepara 20 Brictymienune
Bcero camocTosiTe/ibHOM padoThI 63 yaca

TEMBI U1 CAMOCTOSATEJBHOT'O U3YUEHUSA

Tema 1. 3nopoBbe HaceaeHus (2 yac.)

Bonpocwi 0na camokonmpons:
1. [laiiTe onpeneneHus MOHATHAM: 3I0POBBE, 00JI€3Hb, 3a00JIeBaHUE, Cpela OOUTaHMUS.
2. Iloka3arenu 30pOBbsl HACEJICHUS.
3. O6mmas 3a0051€Ba€MOCTb.
4. Nn(dexroHHbIe U Tapa3uTapHbie OOJIE3HU.
5. B3aumogeiictBue cucreM "yenoBek-texHochepa" u "rexnocdepa-npupoaHas cpeaa'.
6. AHTPOTIOJIOTUYECKHE CUCTEMBI U 3/I0POBbBE.
7. Ilcuxuyeckoe 370pOBbE HACETICHUS.
8. lemorpadudeckue nmokazarenu Poccun.
9. OcHoBHBIE (HaKTOPBI MPEKIECBPEMEHHON CMEPTHOCTH HACETICHUSI.
10. CanuTapHO-3MUIEMHOIOTHYECKAs IEATEIBHOCTD U (DAKTOPBI, BIUSIONINE HA 370POBbE.
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Jlumepamypa:

1. XBan T.A., llluakuna M.B. Dxonorusi. OCHOBBI pallMOHAILHOTO MPUPOIONOJIb30BAHUS.
- M.: U3parensctBo FOpaiit, 2012. - 320 c.

2. Ilpupopomonb30BaHue, OXpaHAa OKPYXKAIOIIEH Ccpeapl U HSKOHOMHKA. Teopus
npakTukyM : YueOHoe mocobue / A. Il. XayctoB [m ap.] ; pen. : A. II. XaycroB. - M. :
WznarensctBo Poccuiickoro yauBepcutera apyx0b1 Hapozos, 2006. - 613 c.

3. Cmupsaos ['.B. Dxonorus : yaedbroe nocodbue / I'. B. Cmupnos, /I. I'. - Tomck : TMIZIO,
2008. - 206 c.

4. IIpotacoB B.®. Dkonorus, oxpaHa mpupojibl. 3aKOHbI, KOJEKCHI, matexu. [lokazarenm,
HOpMaTuBBI, ['OCTBI. DKomornyeckass AOKTpuHA. KuoTckuili mporokon. TepMUHBI U TOHSTHSL.
DKoJjiornueckoe mpaso : YuyebHnoe nmocoodue st By3oB / B. @. [IpoTacos. - 2-e u3a., nepepabd. u
qon. - M. : ®unaHchl 1 ctatuctuka, 2006. - 380 c.

Tema 2. OTBeTCTBEHHOCTH 32 IKOJIOTHYecKHe NpaBoHapymeHus (2 yac.)
Bonpocul ona camokonmpons:
1. IloHATHE ¥ IPUHIUITBI OTBETCTBEHHOCTH 32 IKOJIOTMUYECKUE TPECTYILICHUSI.
2. FOpuandeckasi OTBETCTBEHHOCTH 32 IKOJIOTHYECKUE MPECTYTUICHHUS.
3. XapakTepucTrKa NpecTyIUIeHUI IPOTUB OKPYKAIOIIEH Cpeibl.

Jlumepamypa:

1. XBan T.A., lluakuna M.B. Dkonorusa. OCHOBBI pallMOHAIBHOTO MPHUPOIOTOIH30BAHUS.
- M.: U3patensctBo FOpaiir, 2012. - 320 c.

2. Ilpupoponosib30BaHHe, OXpaHa OKPYKAIOIIEH Ccpeabl W DKOHOMHUKA. Teopus u
npakTukyMm : Yuebnoe mocobue / A. Il. XaycroB [u np.] ; pen. : A. II. XaycroB. - M. :
N3narensctBO Poccuiickoro ynuBepcutera apyx0b1 HapoaoB, 2006. - 613 c.

3. IIporacos B.®. Dkonorus, oxpaHa Ipupobl. 3aKOHBI, KOJEKCHI, maTexu. [lokazareny,
HopMmatuBel, ['ocTbl. Okonoruueckas AokTpuHA. Kuorckuil mporokos. TepMuHBI U TOHSTHS.
DKoJsiornyeckoe mpaso : YuebHoe nocobue ais By3oB / B. @. Ilporacos. - 2-e u3f., nepepad. u
nom. - M. : ®unaHcw B ctatuctuka, 2006. - 380 c.

Tema 3. 3akon P® «O06 oxpane okpy»karomeil npupoaHoi cpeabd (2 yac.)
Bonpocwi 0na camokonmpons:
1. 3akoHOATENBCTBO B 0OJIACTH OXPaHbl OKPYKAIOIIEH PUPOJIHON CpEIbL.
2. 3apaun 3akona P® «O6 oxpaHe OKpyKaromeid MPUPOTHON CPEIbD».
3. MexaHu3M pealn3aliy 3aKoHa.
4. Dxonoruyeckas dKCHepTU3a IPOEKTOB.
5. DKkoyoruyeckas nacrnopTu3anus 00bEeKTOB.

Jlumepamypa:

1. XBan T.A., lluakuna M.B. Dkonorusa. OCHOBBI pallMOHAIBHOTO MPHUPOIOTOIH30BAHUS.
- M.: U3patensctBo FOpaiir, 2012. - 320 c.

2. Ilpupoponosib30BaHKe, OXpaHa OKPYKAIOIIEH Ccpeapl W DKOHOMHUKA. Teopus u
npakTukym : Yuebnoe mocobue / A. Il. XaycroB [u np.] ; pen. : A. II. XaycroB. - M. :
N3narensctBO Poccuiickoro ynuBepcutera apyx0s1 HapoaoB, 2006. - 613 c.

3. CmupnoB I'.B. Dxomnorus : yuebHoe nocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 206 c.

4. TIporacos B.®. Dkonorus, oxpaHa Npupoabl. 3aKOHBI, KOJAEKCHI, maTexu. [lokazareny,
HopMmatuBel, ['ocThl. Okonorudeckas AokTpuHA. Kuorckuil mporTokos. TepMuHBI U TOHSTHS.
DKoJsiornyeckoe mpaso : YuebHoe nocodue ais By30B / B. @. Ilporacos. - 2-e uzf., nepepad. u
nom. - M. : ®unaHcwl B ctatuctuka, 2006. - 380 c.
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Tema 4. Konuenuusi ycToiiuuBoro passurusi oomecrsa (2 yac.)
Bonpocbi 015 camokonmpons:
1. TepmuH "ycroiunBoe pa3Butue".
2. Kondepenuus OOH B Puo-ne-XKaneiipo (1992).
3. Peanmn3anus npuHIMIIOB YCTOMYMBOTO pa3BuTHs B Poccum.
4. Konuenmus nepexona Poccuiickoit denepannn Kk ycTOH4MBOMY pa3BUTHIO.
5. Dkonoruueckas noktpuna Poccuiickoit @enepanuu (2002).

Jlumepamypa:

1. XBan T.A., llluakuna M.B. Dxonorusi. OCHOBBI pallMOHAILHOTO MPUPOIONOJIb30BAHUS.
- M.: U3parensctBo FOpaiit, 2012. - 320 c.

2. Ilpupopomonb30BaHue, OXpaHAa OKpYXKAIOIIEH Ccpeapl U HSKOHOMHKA. Teopus
npakTukyM : YueOHoe mocobue / A. Il. XayctoB [m ap.] ; pen. : A. Il. XaycroB. - M. :
WznarensctBo Poccuiickoro yauBepcutera apyx0b1 Hapozos, 2006. - 613 c.

3. CmupsaoB ['.B. Dxonorus : yaedHoe nocodue / I'. B. Cmupnos, /I. I'. - Tomck : TMIJO,
2008. - 206 c.

4. IIpotacoB B.®. Dkonorus, oXxpaHa mpupojibl. 3aKOHbI, KOJEKCHI, matexu. [lokazarenmy,
HOpMaTuBBI, ['OCTBl. DKomornyeckass AOKTpuHA. KuoTckuil mporokon. TepMUHBI U MOHSTHSL.
DKoJjiornueckoe mpaso : YuebHoe mocodue st By3oB / B. @. [IpoTacos. - 2-e u3a., nepepabd. u
qon. - M. : ®unaHchl 1 ctatuctuka, 2006. - 380 c.

Tema 5. JxoHOMHIYECKHE MeXaHU3MBbI IPUPO/IONOJIb30BAHUA U OXPAHBI
OKpYy:kawuiei cpeanl (2 yac.)
Bonpocwi 0na camokonmpons:
1. DKoHOMMYECKAs OIIEHKA MPUPOIHBIX PECYPCOB.
2. DKOHOMUYECKas OLIEHKA YKOJIOTHUECKUX M3AEPKEK U yIIepoa OT 3arps3HEeHUS.
3. DKOJIOr0-3KOHOMUYECKAs OLIEHKA UHBECTUIIHM.
4. DKOHOMUYECKHNE MEXAaHU3MbI OXPaHbl OKPYXKAIOLIEH CPEIbl.

Jlumepamypa:

1. XBan T.A., lluakuna M.B. Dkonorusa. OCHOBBI pallMOHAIBHOTO MPHUPOIOTOIH30BAHUS.
- M.: U3patensctBo FOpaiir, 2012. - 320 c.

2. Ilpupoponosib30BaHHe, OXpaHa OKPYKAIOIIEH Ccpeapl W SKOHOMHUKA. Teopus u
npakTukyMm : Yuebnoe mocobue / A. Il. XaycroB [u np.] ; pen. : A. II. XaycroB. - M. :
N3narensctBO Poccuiickoro ynuBepcutera apyx0s1 HapoaoB, 2006. - 613 c.

3. CmupnoB I'.B. Dxonorus : yuebHoe nocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 206 c.

4. TIporacos B.®. Dkonorus, oxpaHa Npupoabl. 3aKOHBI, KOJAEKCHI, maTexu. [lokazareny,
HopMmatuBel, ['ocTbl. Okonoruueckas AokTpuHA. Kuorckuil mporokos. TepMuHBI U TOHSTHS.
DKoJsiornyeckoe mpaso : YuebHoe nocobue ais By3oB / B. @. Ilporacos. - 2-e u3f., nepepad. u
nom. - M. : ®unaHcw B ctatucTtuka, 2006. - 380 c.

5. Penuna M.M. DkoHOMHKa NpHpoIononb30oBanu : [Ipaktukym: YuebHoe nmocobue ams
By30B / M. M. Penuna, A. I1. Xaycros. - M. : Beiciiast mkomna, 2006. - 271 c.

Tema 6. Pacuer miarsbl 3a 3arpsi3HeHHe OKpYy:Kawouiei cpeanbl (4 yac.)
Bonpocwi 0na camokonmpons:
1. IIpaBoBbIE OCHOBBI, KacarolMecs IUIaThl 32 HEFaTUBHOE BO3ACHCTBHE HA OKPYXKAIOLIYIO
cpeny.
2. OTBETCTBEHHOCTh 32 HEMPEACTABICHUE PACUETOB.
3. Pemenne 3amad mo pacueTy IUlaThl MNPEANPUSITHSIMHU 3a 3arpsi3HEHHE OKpYyKarolen
CpPEeIbII0
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Jlumepamypa:

1. XBan T.A., llluakuna M.B. Dxonorusi. OCHOBBI pallMOHAILHOTO MPUPOIONOJIb30BAHUS.
- M.: U3parensctBo FOpaiit, 2012. - 320 c.

2. llpupopomnonb3oBaHHE, OXpaHA OKpYXKaloled cpeapl M HKOHOMHKA. Teopus u
npakTukyM : YueOHoe mocobue / A. Il. XayctoB [m ap.] ; pen. : A. II. XaycroB. - M. :
WznarensctBo Poccuiickoro yauBepcutera apyx0b1 Hapozos, 2006. - 613 c.

3. Cmupsaos ['.B. Dxonorus : yaedbroe nocodbue / I'. B. Cmupnos, /I. I'. - Tomck : TMIZIO,
2008. - 206 c.

4. IIpotacoB B.®. Dkonorus, oxpaHa mpupojibl. 3aKOHbI, KOJEKCHI, matexu. [lokazarenm,
HOpMaTuBBI, ['OCTBI. DKomornyeckass AOKTpuHA. KuoTckuili mporokon. TepMUHBI U TOHSTHSL.
DKoJjiornueckoe mpaso : YuyebHnoe nmocoodue st By3oB / B. @. [IpoTacos. - 2-e u3a., nepepabd. u
qon. - M. : ®unaHchl 1 ctatuctuka, 2006. - 380 c.

5. Peguna M.M. DxoHomuKka npupoionoib3oBanus : [Ipaktukym: Yue6Hoe mocobue st
By30B / M. M. Penuna, A. I1. Xaycros. - M. : Beicmas mkomna, 2006. - 271 c.

Tema 7. MoHNTOPHHT OKpY:Kaomieil cpeasl (4 yac.)
Bonpocwl 0na camokonmpons:
1. Llenu 1 GpyHKIIMM MOHUTOPHHTA OKPYXKAIOIEH Cpe/ibl.
2. Buapl 1 ypOBHH MOHHUTOPHHTA.
3. IIporpaMMa MOHUTOpPHHIA OKPYKAIOLIEH CPEBI.
4. CucTeMbl HA3€MHOI'0 TUCTAHIIMOHHOIO HAOIIOICHHUS.
5. CucremMpl TUCTAaHIIMOHHOTO 30HIUPOBAHUS.
6. HTepnpeTanus 1 NpeacTaBICeHUE TaHHBIX MOHUTOPHHTA.

Jlumepamypa:

1. XBan T.A., llluakuna M.B. Dxonorusi. OCHOBBI pallMOHATLHOTO MPUPOIONOJIb30BAHUS.
- M.: U3parensctBo FOpaiit, 2012. - 320 c.

2. llpupopomnonb3oBaHHE, OXpaHA OKpYXKaloled cpeapl M HKOHOMHKA. Teopus u
npakTukyM : YuebHoe mocobue / A. Il. XayctoB [m ap.] ; pen. : A. II. XaycrtoB. - M. :
WznarensctBo Poccuiickoro ynuepcutera apyx0b1 Hapozos, 2006. - 613 c.

3. Cmupsaos ['.B. Dxonorus : yaedbroe nocodbue / I'. B. Cmupnos, /I. I'. - Tomck : TMIZIO,
2008. - 206 c.

4. IIpotacoB B.®. Dkonorus, oXxpaHa mpupojibl. 3aKOHbI, KOJEKCHI, matexu. [lokazarenm,
HOpMaTuBBI, ['OCTB. DKomornyeckass AOKTpuHA. KuoTckuil mporokon. TepMUHBI M MOHSTHSL.
DKoJiornueckoe mpaso : YuebHoe nmocodue st By3oB / B. @. [IpoTacos. - 2-e u3a., nepepabd. u
qon. - M. : ®unaHchl 1 ctatuctuka, 2006. - 380 c.

5. Peguna M.M. DxoHomuKka npupoionoib3oBanus : [Ipaktukym: Yue6Hoe mocobue st
By30B / M. M. Penuna, A. I1. Xaycros. - M. : Beicmas mkomna, 2006. - 271 c.

Tema 8. Jxkonornveckuii ayaur (2 4ac.)
Bonpocul ona camokonmpons:
1. Llenu 1 QyHKIMU HKOJTOTHUECKOTO Ay UTA.
2. IIpaBoBBIE OCHOBBI KOJOTHYECKOIO AyAUTA.
3. OnpeneneHne KpUTEPUEB IPOBEPKH.
4. Cucrema 5K0JI0TM4ecKoro ayaura B Poccun.

Jlumepamypa:

1. XBan T.A., llluakuna M.B. Dxonorust. OCHOBBI pallMOHAILHOTO MPUPOIONOJIb30BAHUS.
- M.: U3parensctBo FOpaiit, 2012. - 320 c.
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2. Ilpuponomonb3oBaHHE, OXpaHa OKpYXKaloILIeH cpenbl M HKOHOMHMKA. Teopus u
npakTukyM : YueOHoe mocobue / A. Il. XayctoB [m ap.] ; pen. : A. II. XaycrtoB. - M. :
WznarensctBo Poccuiickoro yauBepcutera apyx0b1 Hapozos, 2006. - 613 c.

3. CmupsaoB ['.B. Dxonorus : yaedbHoe nocodbue / I'. B. Cmupnos, /I. I'. - Tomck : TMIJIO,
2008. - 206 c.

4. IIpotacoB B.®. Dkonorus, oxpaHa mpupojibl. 3aKOHbI, KOJEKCHI, matexu. [lokazarenm,
HOopMaTuBbl, ['ocThl. DKkomoruueckas JokTpuHa. Kuorckuit mportokon. TepMuHBI U MOHATHS.
DKoJjiornueckoe mpaso : Yuebnoe mocodue st By3os / B. @. [IpoTacos. - 2-e u3a., nepepabd. u
qon. - M. : ®unaHchl 1 ctatuctuka, 2006. - 380 c.

5. Peguna M.M. DxoHomuKka npupoionoib3oBanus : [Ipaktukym: Yue6Hoe mocobue s
By30B / M. M. Penuna, A. I1. Xaycros. - M. : Beicmas mkomna, 2006. - 271 c.

Tema 9. Jxkon0oruvecknii MapkeTHHr (2 4ac.)
Bonpocul ona camokonmpons:
1. Llenu 1 QpyHKIIMH HKOTOTHUECKOTO MAPKETHUHTA.
2.2Tanel pa3BUTHSL.
3. J)KusHeHHBIH UK "9KOJOrnYecKoro Toapa'.
4. Dxonornyeckuii MapkeTUHr B Poccuu u 3a pyOexom.
5. MexaHu3M BIUSIHUA POCTa MOTPeOICHUs Ha KaYeCTBO OKPYXKAIOIEH Cpesibl.

Jlumepamypa:

1. XBan T.A., lluakuna M.B. Dkonorusa. OCHOBBI pallMOHAIBHOTO MPHUPOIOTOIH30BAHUS.
- M.: U3patensctBo FOpaiir, 2012. - 320 c.

2. Ilpupoponosib30BaHHe, OXpaHa OKPYKAIOIIEH Ccpeabl W DKOHOMHUKA. Teopus u
npakTukyMm : Yuebnoe mocobue / A. Il. XaycroB [u np.] ; pen. : A. II. XaycroB. - M. :
N3narensctBO Poccuiickoro ynuBepcutera apyx0b1 HapoaoB, 2006. - 613 c.

3. CmupnoB I'.B. Dxomnorus : yuebHoe nocoodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 206 c.

4. TIporacoB B.®. Dkonorus, oxpaHa Npupoabl. 3aKOHBI, KOJAEKCHI, maTexu. [lokazareny,
HopMmatuBel, ['ocThl. Okonorudeckas AokTpuHA. Kuorckuil mporTokos. TepMUHBI U TOHSTHS.
DKoJsiornyeckoe mpaso : YuebHoe nocobue ais By30B / B. @. Ilporacos. - 2-e u3f., nepepad. u
not. - M. : ®unaHcwl B ctratuctuka, 2006. - 380 c.

5. Penuna M.M. DkoHOMHKa NpHpoIoNoNb30Banus : [Ipaktukym: YuebHoe nmocobue ams
By30B / M. M. Penuna, A. I1. Xayctos. - M. : Beicmas mkoima, 2006. - 271 c.

Tema 10. Dxonoruyeckas sxkcneprusa (4 gac.)
Bonpocwi 0na camokonmpons:
1. llenn 1 GyHKIMHA SKOTOTUYECKON IKCIIEPTH3HI.
2. IIpaBOBBIE OCHOBBI 9KOJIOTMUECKON IKCIIEPTU3HI.
3. Buasl 5KOI0THYECKOM IKCIIEPTU3BI.
4. OOBEKTHI U CYOBEKTHI HIKOJIOTHUECKON IKCIIEPTHU3BI.
5. IIpuHIUIIBI 5KOJIOTMYECKON 3KCIIEPTU3BI.
6. 'ocynapcTBeHHas SKOJIOTMYECKas dKCIIEPTHU3a.
7. Ilopsimok IpOBEAEHHUS YKOJIOTUUECKON IKCIEPTHU3HI.
8. OO011ecTBEHHAs HKOJIOTHUECKAs IKCIIEPTH3A.

Jlumepamypa:
1. XBan T.A., lluakuna M.B. Dkonorusa. OCHOBBI pallMOHAIBHOTO MPHUPOIOTOIH30BAHUS.
- M.: U3patensctBo FOpaiir, 2012. - 320 c.
2. Ilpupoponosib30BaHHe, OXpaHa OKPYKAIOIIEH Ccpeapl W DKOHOMHUKA. Teopus u
npakTukyMm : Yuebnoe mocobue / A. Il. XaycroB [u np.] ; pen. : A. II. Xaycro. - M. :
N3narensctBO Poccuiickoro ynuBepcutera apyx0s1 HapoaoB, 2006. - 613 c.
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3. CmupnoB I'.B. Dxonorus : yuebHoe nocodue / I'. B. Cmupnos, /1. I'. - Tomck : TMIIJIO,
2008. - 206 c.

4. TIporacoB B.®. Dkonorus, oxpaHa Npupoabl. 3aKOHBI, KOJAEKCHI, maTexu. [lokazareny,
HopMmatuBel, ['ocTbl. Okonoruueckas AokTpuHA. Kuorckuil mporokos. TepMuHBI U TOHSTHS.
DKoJsiornyeckoe mpaso : YuebHoe nocobue ais By3oB / B. @. Ilporacos. - 2-e u3f., nepepad. u
nom. - M. : ®unaHcw B ctatucTtuka, 2006. - 380 c.

5. Penuna M.M. DkoHOMHKa NpHpoIoNoNb30Banus : [Ipaktukym: YuebHoe nmocobue ams
By30B / M. M. Penuna, A. I1. Xaycros. - M. : Beiciiast mkomna, 2006. - 271 c.

IMPUMEPBI TECTOB JIUIsA IPOMEXKYTOYHOI'O KOHTPOJIA

1. TepMHH «3KOJIOTHS» MPEIOKUIT:
a) O. I'exkens; 6) B. U. Bepunanckuii; B) Y. [lapsus; r) A. Tencnu
2. Kakoil ypoBeHb OpraHU3alluy )KUBOM MaTepUH ABIsETCS 0071aCThIO IO3HAHUS B 9KOJIOTUU?
a) OMOLIEHOTHYECKUIA; 0) OpraHHbIN; B) KJIETOYHBIN; I') MOJIEKYJISIPHBIH.
3. Kakue 13 nepeyncieHHbIX HI)KE OPraHU3MOB SBIISIOTCS] HEKJICTOUHBIMU?
a) rpuObl; 0) BUPYCHI; B) )KUBOTHBIE; I') pACTEHUS.
4. Ilo onpenenennto BO3 310poBbe 4enoBEKa — 3TO COBOKYITHOCTb TPEX KOMIIOHEHTOB, a
MMEHHO: (PM3UYECKOTO, JYXOBHOTO | ... OJIArOMOIYYHsI.
a) HKOJIOTHUECKOT0; 0) KyJIbTYpHOI'O; B) COLIMAJIBHOTO; I') MaTEPUAIILHOTO.
5. JlomMammHsist MbLTh, MEPCTh )KUBOTHBIX, MBLIbIA PACTEHHIA, JIEKAPCTBEHHBIE TIPEnapaThl,
XMMHYECKHE BEIIECTBA, a TAK)KE MPOTYKThI MUTAHUS OTHOCSTCA ...
a) K 9K30ajuIepreHam; 0) K HHPEKIUOHHBIM aJUIepreHaM; B) K ayToajyiepreHam.
6. O0nacTe 3HAaHUN U MPAKTHUYECKAs IEATEILHOCTh YEIOBEKA 110 PAllHOHAIEHOMY
WCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B IEIISIX yIOBICTBOPEHUS MAaTEPHAIBLHBIX U KYJIbTYPHBIX
MOTPeOHOCTEH 00I1IecTBa HA3bIBACTCA ...
a) IPUPO/IOTIOIH30BaHNEM; 0) COIIMOJIOTHEH; B) €CTECTBO3ZHAHUEM; T') KYJIbTYPOJIOTHEH.
7. IlpoBepka coOII0IeHUS FKOJIOTHUECKUX TPeOOBaHUI 110 OXpaHe OKPYKaIOLIeH cpebl U
00€eCIIeUeHHNI0 SKOJIOIMUECKO 0€30MacHOCTH Ha XO3AUCTBYIOIINX 00BEKTaxX — 3TO ...
a) HKOJIOTUUECKUI KOHTPOJIb; 0) HKOJIOrHUECKas 3KCIIEPTU3a; B) OLIEHKA BO3JCHCTBUS Ha
OKPYXKAIOIIYIO Cpeay; I') periaMeHTAINs OCTYIUICHHUS 3arPSA3HSIONINX BEIIECTB B
OKpYKaIOIIyI0 Cpeay.

TEMATHUKA PE®EPATOB
. DKOJIOTMYECKUE KPU3HUCHI B UCTOPUU 3E€MJIN.
. emorpaduyeckasi UCTOPHS YEJIOBEUECTBA.
. ObuiecTBEHHOE 37I0POBBE U €r0 U3MEPEHHE.
. Monienu pocta 4YMCIEHHOCTU HaceJleHus: 3eMJIu.
. 3arpsi3aeHue atMocdepsl 1 PEeHOMEH KUCIOTHBIX OCAIKOB.
. Aramms IIPpUYUH U3MCHCHUS KJIUMarta.
. DKoslornyeckue O60JIe3HU.
. [lumieBble pecypchl U HacelIeHne 3eMIu.
. AHanM3 TMHAMUKU SKOJIOTHYECKUX mpecTyruieHuit B Poccuu 1 Tomckoit ob6mactu
0. O11eHKH yCTOWYMBOTO Pa3BUTHS M IKOHOMHUYECKOTO POCTa.

— O 0 1O\ L KW

INEPEYEHD BOITPOCOB K 3AYETY

1. CymHoCTb U COBPEMEHHOE ONPEEICHNE IKOJIOTUN
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
. Ilepeuens miaTexel 3a NPUPOAOINOIB30BaHUE.
42.
43.
44.
45.
46.
47.
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48.

49.

3azauu 3KOJOTUM KaK HAyKH
[Ipenmer, 0OBEKT, METO/IbI SKOJIOTHH.
buocdepa, ocHOBHBIE COCTABIISIOIINE.
ATMmocdepa, cocTaB U PYHKIIHU.
I'mapocdepa, coctaB u GyHKIHH
Jlutocdepa, coctaB u QPyHKITHH.
PacturenbHbIN U )KUBOTHBIN MUD.
Knumartnueckas cpena.

. AkycTHueckas cpena.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

DKOCUCTEMBI, TUITBI U COCTAaB.

buopaznoobpasue.

[TonsiTre 06 sKonOrMuecKux Gakropax (aHTPONOreHHbIE, ONOTHYECKHE, ADMOTHUECKHE).
KpyroBopor XuMHYECKHX BEIIECTB B SKOCUCTEMAX.

Kpyrosopot BoibI.

Kpyrosopor yriepona.

HcTouyHNKH aHTPONOTE€HHOTO 3arpsI3HEHUS OKPYIKaloIel Cpebl.

Buibl aHTPOIIOT€HHOTO 3arpsA3HEHNUS.

[Ipuposa u CBOMCTBO 3arpsI3HEHUMN.

XapakTepHucTuKa 3KoJoruueckoi curyanuu B Kysbacce.

[TocnencTBust aHTPOIIOT€HHOTO BO3ACUCTBUS HAa OKPY)KAIOIILYIO CPELy.
3arpssHenue atMmochepsl.

3arpsizHeHUE THAPOCHEPHI.

3arps3HeHue IUTocepsl.

CrouHbIe BOJBI IPEAIPHUATHI MUIIEBON POMBIIIJIEHHOCTH.

Kucnotuslie noxau.

N3menenue knmmMmara.

BnusiHue cocTosiHUS OKpYXKaroLIei cpeibl Ha KaueCTBO MUILEBBIX IPOAYKTOB.
OO61ue cBeieHNs 0 CTPYKTYpe U (PYHKIHUAX KIETOK.

Tokcukonoruueckoe JieiicTBre BEIOPOCOB MPOMBIIIJIEHHOCTH M TPAHCIIOPTA HA OPraHU3M ye-
JIOBEKA.

Knaccugukarus s7108.

BinsiHMe 3HEpreTMUecKuX 3arpsA3HUTENE Ha OPraHU3M YEJIOBEKa.
DKOJI0rM4eCKU MOHUTOPHHT.

Hopwmatuser ITJIK, TTJIB, ITJIC B Poccuu. I1JIK ¢penona B mutseBoit BojE.
DKojoruyeckas dKCIepTH3a.

DKOJOTHYeCKHH MacnopT NpeaIpUsTHS.

IIprponooxpaHHOE 3aKOHOJATENIBCTBO.

DKOJI0rHuecKHe MPUHIMITBI TPHUPOIOTIONb30BAHMS.

[Tpo6aembl BOCIIPOM3BOJICTBA IPUPOTHON CPEIbI.

DKOHOMHYECKHE METOJIbI YIPaBICHUs PUPOJOOXPAHHON JAESTENbHOCTBIO.

MeTo/IpI yIIpaBICHUS Ka4eCTBOM OKPYKAOIIEH CPEJIbI.

MatepuanbHOE CTUMYJIHPOBAHUE B chepe MPUPOIOTIOTH30BAHUS.

[T1aTHOCTH MPUPOTHBIX PECYPCOB, BUJIBI ILIATHI.

[Tnatel 3a 3arps3HEHUE OKPYXKAIOIIEH CPebl.

[TopsiToK yCTaHOBIIEHUS TUTATHI 32 3aTPSA3HEHUE OKPYXKAFOIIEH CPEIbI.

[Topsmox omnpeneneHusi S)KOHOMHUYECKOTO yiiep0a OT MPOMBINIICHHOTO 3arPS3HEHHS OKPYKa-
FOIIEH Cpeapl.

Kakoii 0CHOBHOI1 3aKOH BO3TJIABIISIET CUCTEMY IKOJIOTHUECKOTO 3aKOHOoIaTenbcTBa Poccun, B
YeM ero 0COOEHHOCTH?

KaxoBa coBpeMeHHas KOHIENIINS pa3BUTHS MUpa 1O pe3yibTaraM KoHpepeHnu B Puo ie
Kaneiipo 1992 r.?
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50. PackpoiiTe conepxaHue TEpMUHA “‘yCTONYMBOE Pa3BUTUE U NIEPEUNCIIUTE OCHOBHBIE ITOKA-
3aTes yCTOWYMBOIO Pa3BUTHS, TAUTE K HUM IOSICHEHMUS.
51. IlepeuncnuTe U3BECTHBIE BaM BUbl OTBETCTBEHHOCTH 3a SKOJIOIMUECKHUE TPABOHAPYLIECHHUS.

PEUTUHIOBASI CHCTEMA OIIEHKH KAYECTBA

banbHas pacKIaaKa OTACJbHBIX 3JIEMCHTOB KOHTPOJIA IO BUIaM 3aHATHH

. . | MakcuMaJILHBIN
Makcumanbupeiii | MakcuManbHBIN
o OaJit 3a IepuoI
DJIeMEHTHI y4eOHOM 6ayt Ha 1-yi1o0 OaJi 3a mepuoI Bcero 3a
mexnay 2KT u
NEATEILHOCTHU KT c mauana mexnay 1KT u ceMecTp
Ha KOHEI[
ceMecTpa 2KT
ceMecTpa
ITocenienue 3agaTuit 4 4 4 12
TecToBBINi KOHTPOJIb 5 4 4 13
Ornpoc Ha MPaKTUYECKUX 12 13 71 51
3aHATHUAX, JIOM. 3aJlaH1E
Pedepar 4 4 4 12
KoMIOHEHT CBOEBpPEMEHHOCTH 4 4 4 12
HNTOoro MmakcumMym 3a nepmoj: 29 34 37 100
Hapacraouum uTorom 29 63 100 100

MeToauka (l)OpMHpOBaHI/IH NATHOAILHBIX OLHCHOK B KOHTPOJIBHBIC TOYKH

baJljibl HAa 1aTy KOHTPOJILHOM TOYKH OueHka
X 90 % ot MakcuManbHOM cymMMbl 6amioB Ha gaty KT 5
Ot 70% 1o 89% ot makcuManbHOU cyMMbI O0auioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOU CyMMBI 6auioB Ha naty KT 3
< 60 % ot MakcuMabHOU cymMMbl 6asioB Ha aaty KT 2

MeTtoanka ¢popMHUPOBAHUS UTOTOBOI OLIEHKHU IO TUCIHUIIJINHE

Hrorosasi cymma 6aJ1jioB,

Ouenka (I'OC) YUYMTBHIBAET YCHEUIHO CAAHHbIH Ouenka (ECTS)
IK3aMeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (OTINYHO)
85-89 B (o4eHp x0opo1io)
4 (xopomo) 75 — 84 C (xoporro)
(3auTeHO) 7074
3 (y1OBJIETBOPUTEIHHO) 65 - 69 D (ynonersopurersro)
(3a4TeHO) 60 - 64 E (mocpeacTBeHHO)

2 (HeyI0BIETBOPUTEIIHHO),
(He 3a4TEHO)

Huske 60 6an10B

F (meynoBneTBopuTEIBHO)

)



