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BBEJIEHUE

[TorpeOHOCT M3y4YEHHS AHTPOINOICHHOTO BO3JACHCTBHUS Ha DKOCHUCTEMBI BBI3BaHA
HEOOXOIMMOCTBIO CO3/IaHUs HKOJIOr0-TEOPETHUECKUX OCHOB M pa3padOTKU MPAKTUYECKUX MeEp IO
COXPaHEHMIO, BOCCTAHOBIICHHUIO M MCIIOIB30BAHUIO MIPUPOTHON CPEIbl, MPUHATHS HEOTIOXKHBIX MEp
[0 PEeryJIMpOBAaHUIO OTPHUILATENIBHOIO BIMSHUS MPOMBIIUIEHHOCTH HA MPUPOJHBIE KOMIOHEHTHI U
KOMIUIEKCHI. YTIpaBJIeHHE B3aUMOJCHCTBHEM OOIECTBA M MPUPOABI HA OCHOBE MO3HAHHBIX
3aKOHOMEPHOCTEH JTOro mporecca MO3BOJsAET H30€XaTh 3HAYUTENbHBIX OTPHUIATENbHBIX
U3MEHEHUH TPUPOAHON cpenpl. BakHEHIIMM WHCTPYMEHTOM TOJNyYeHUs HHpopMamuu o
COCTOSIHUM OKpY’Kalolled NPUPOJHONW cpellbl B HACTOSILEE BpeMs CTal MOHHUTOPUHI CpeJibl
obOuTaHus.

JucuumuinHa  «OKOJIOTMYECKMH MOHMTOPHHI»  HallelleHa Ha [OBBIIIEHUE YPOBHS
TEOPETUYECKUX 3HAHMH B 00NacTH HWHPOPMALMOHHOTO OOECIEeYeHHS NPEAOTBPAIICHUS
OTPHULIATENIBHBIX IIOCJIEACTBUI  AHTPOIOI€HHOIO BO3JECHCTBUS HAa NPUPOAHYIO Cpeay, Ha
B3aMMOOTHOIIICHUS YEJIOBEKa C OKPY)KAIOIIECH cpesloil M eCTeCTBEHHBIMU YKOCUCTEMaMHU.

[Tocobue comepxut S5 mabopaTopHBIX paboT TO AUCHHUIUIMHE «MOHUTOPHUHT CpEIbI
obutanusy. K kaxmoii nmabopaTtopHoii paboTe JaHO TEOPETHYECKOE BBEACHUE, B KOTOPOM KPaTKO
000CHOBaHbI OCHOBHBIE IIOHATHSI U 3aKOHOMEPHOCTH, CBSI3aHHBIE C paOOTOM.

Beimonnenne abopaTtopHeIX paboT uMeeT OosbIIOe  3HAYCHHE TSl YCBOCHHS
TEOPETUYECKOI0 Kypca U NOJTY4YEeHUsI HEOOXOIUMBIX TPAKTUYECKUX HABBIKOB.



MNOPAJAOK O®OPMJIEHUS PABOT

B mpomnecce BbIMOIHEHUs J1TaOOpaTOpHOM pabOTHI CTYAECHT AOJDKEH HaOroAaTh 3a XOJIOM
HKCIIEPHUMEHTA, OTMEYasi BCE €ro OCOOCHHOCTH: N3MEHEHHUE LBETa, TEIUIOBBIE d(h(EKTHI, BBIICICHUE
raza u T.1. Pe3ynabpraThl HaOMIOAEHUM 3amMCHIBAOT B Ja0OpPaTOPHBIA KypHaN, MPUACPKUBAACH
OIpeieIEHHON MOCIIeJ0BATEIbHOCTH:

— Ha3BaHHe JabopaTopHON pabOTHI, JaTa BHIOJHEHNUS;

— 1eJb paboTHI;

— KpaTKasi TeOpHsl BOIIPOCa;

— pe3yabTaThl SKCIIEPUMEHTA;

— BBIBOJIbI IO pe3yJIbTaTaM paboThI.

Otuer opopmisiercst B coorBercTBUuM ¢ TpeboBanusimu 'OCT OC TYCVYP 6.1-97. Ilpumep
0(OpMIIEHHS TUTYJIBHOTO JIMCTA PUBOJUTCS B IPUIOKEHUHU A.

Jlis opopmnenus OTyera Takke HEOOXOAMMO O3HAKOMUTHCS CO CIEAYIOIIMMU CTaHIapTaAMU:

I'OCT 7.12-93. Cuctema craHaapToB no MH(pOpMaLuu, OGMOIMOTEYHOMY U M3/1aTEILCKOMY
neny. CokpailieHre CjIoB Ha pycCKoM si3bike. O01ue TpeOoBaHus U MpaBuIa.

I'OCT 7.32-91. Cuctema craHaapToB no MH(pOpMaLuu, OGMOIMOTEYHOMY U M3aTEIBLCKOMY
nermy. OT4eT 0 HaygyHO-UCCIIe0BaTENbCKOM pabore. CTpyKTypa U mpaBuiia 0hOpMIICHUSI.

I'OCT 2.105-95. O6muiue TpeboBaHUS K TEKCTOBBIM JIOKYMEHTAM.



JlabopartopHas pabora Nel
KAYECTBEHHOE OIIPEJIEJIEHUE COAEPKAHUSA KEJIE3A B BOJE
(4 4, camocTrosiTenpHas padboTa - 2 )

ILlenv pabomor:

1. 3aKpenuTh TEOpPETUYECKHE 3HAHHWA O (U3UUYECKUM CBOMCTBaM BOJIBI M COACPIKAHUIO
KaTHOHOB U aHMOHOB B IPUPOTHOM BOJE;

2. BKCIIEPUMEHTAIBHO ONPEACTUTH IPUCYTCTBUE KATHOHOB JKeJe3a B BOJIE;

3. 03HaKOMUTbCA ¢ paboToit poroanekTpokoropumerpa PIK KOK-3-01;

4. TPUBUTH HABBIKM TIOCTPOCHUS TPATyHPOBOYHOrO Tpaduka (3aBHCHUMOCTH ONTHYECKON
TUIOTHOCTHU PAcTBOPA COJIM *Kelie3a OT KOHLIEHTPALUK KaTHOHOB);

5. onpenenuTh KOJIMYECTBEHHOE COJIEpKaHUE KaTHOHOB JKeJie3a B UCCIIEyeMOol pooe.

Obwue nonoicenus

CymectBoBanue Ouocdepbl M dUeJIOBEKa OBUI0O OCHOBAHO HA WCIIONB30BAHUH BOJIHI.
YenoBeuecTBO TMOCTOSIHHO CTPEMHJIOCH K YBEJIMYEHHIO BOJOMOTPEONCHHS, OKas3biBas Ha
ruIpocdepy OrpoMHOE BIHSHHUE.

B mporecce BomomoTpeOieHUs TPOUCXOAUT HE TOJNBKO HCTOIIECHHE IMOBEPXHOCTHBIX U
MIOJI3EMHBIX BOJ, HO U UX 3a2ps3HeHue.

Ilon 3aepsasnenuem 6000emo6 TOHUMAIOT CHIDKEHHE UX Ouonorndyeckux (QyHKUUA u
HKOJIOTHYECKOTO 3HAYCHHUS B PE3YJIbTATE MOCTYIJICHUS B HUX BPEIHBIX BEUICCTB.

[Ipu dopmupoBaHMM XUMHYECKOTO COCTaBa MPUPOIHBIX BOJ MPHUHATO KIACCHPHUIMPOBATH
(bakTOpBI BO3IEHCTBHS HA MPSIMBIE M KOCBEHHBIE, TJIABHBIC U BTOPOCTEIICHHEIE.

Ilpsamvivu  HaszpBaloT (AKTOPHI, KOTOpPHIE OKa3bIBAIOT HEMOCPEACTBEHHOE BIMSHUE Ha
XUMHYECKHI COCTaB BOJBl M CBS3aHBI C XWMHUYECKHM COCTaBOM KOHTAaKTHUPYIOIIUX C JTaHHOW
MIPUPOJIHOM BOJOM BELIECTB (MUHEPAIOB, TOPHBIX IOPO/I, TIOYB U JIp.)

Kocsennvie (hakTopel OKa3bIBAalOT BIMSHHE HAa COCTaB NPHPOIHBIX BOJ 4Yepe3 IMOCPEICTBO
psIMBIX (PAKTOPOB; K HUM OTHOCATCS TEMIEpaTypa, AaBICHUE U T.1I.

Inasnvie HakTOpPI ONPEAETSAIOT COJACPKAHNE TTIABHBIX AHHOHOB M KaTHOHOB (T.€. KJIACC U TUT
BO/IbI IO Knaccudukanuu O.A. AneKknHa).

Bropocrenennbie (akTOpPB! BBI3BIBAIOT MOSBICHHE HEKOTOPHIX OCOOEHHOCTEH MaHHOW BOJIBI
(uBeTa, 3amaxa u Jp.), HO He BIUSIOT Ha €€ KJIacC U THIL.

ITo xapaxTepy Bo3aeHCTBHs Ha (POPMUPOBAHUE COCTaBa MPHUPOIHBIX BOJ BCE (PAKTOPHI IEIST
Ha 5 TpyniL:

1) pusuko-reorpadpudeckue (penved, KIMMar);

2) reojoru4eckue (BU TOPHBIX MOPOJ, THIPOT€OJOTHIYECKHE YCIOBUS U T.11.);

3) 6uonoruueckue (AESITEIbHOCTD AKUBBIX OPIaHU3MOB);

4) aHTpOonoreHHbIe (COCTaB CTOYHBIX BOJI, COCTaB TBEP/IbIX OTXOJIOB U T.I1.);

5) ¢Qusuko-xumMudecKkne (XUMHUYECKUE CBOMCTBA COCIMHEHHM, KHUCIOTHO-OCHOBHBIE H
OKHUCJIUTETHbHO-BOCCTAHOBUTENBHBIE YCIOBUS U AP.).

I nasnvie 3azpsasnumenu 600

3acpasnumens — 11000M PU3NYECKUI areHT, XUMUYECKOE BEIIECTBO MM OMOIOTUYECKUIN BH]T
(rmaBHBIM 00pa3oM MHUKPOOPTaHU3MBI), MOCTYMAOIINN B OKPYKAIOUIYIO CPely WM BO3HUKAIOIIUN
B HEHl B KOJIMYECTBE, BHIXOSAIIEM 32 PAMKU OOBIYHOTO, U BHI3BIBAIOIINIA 3arpsI3HEHUE CPEIbI.

VYcranoBneno, uro Oosee 400 BemiecTB MOTYT BbI3BaTh 3arps3HeHue Boja. B ciywae
MPEBBIIICHUS] JOMYCTUMOW HOPMBI XOTs OBl MO OJHOMY M3 TpeX I[OKa3zaTenei BPEAHOCTH:
CaHUTaPHO-TOKCHKOJIOTHYECKOMY, OOIIe-CAaHUTAPHOMY WIJIM OPTaHOJENITUIECKOMY, BOa CUUTACTCS
3arpsA3HEHHOM.

PaznuuaroT crnemyromue 3arpsizaurenu (tabdm. 1.1):

* XUMHYECKHE;

* OMOJIOTUYECKHE;

* usuueckue.



Tabmura 1.1 ['maBHBIC 3arps3HUATENH BOJ

XuMuyeckue 3arps3HuTen | buonornyeckue 3arpsa3Huten | PU3NYECKUe 3arps3HUTETH
Kucnotst Bupycsl PagnoaxkTuBHbBIE
[{emoun bakrepun 3JIEMEHTBI
Conu Jpyrue 60Je3HETBOPHBIE Bs3Beniennsle TBEpabIE
Hedtp u HEpTenpoyKTh opra- YaCTHULIbI
[TecTumnbt HU3MBbI Temno (uBer, 3amax u T.I1.)
JnokcuHbI Bonopocnun OpranojenTu4ecKme
Tsxenple MeTaILIIbI JIurHuHbI [lam
DeHoIbI JIpOXKEBBIE U IIECHEBBIE ITecok
AMMOHUIHBIN 1 rpuoOKH Nn
HUTPUTHBIN a30T ['mnHa
CIIAB

Xumuueckoe  3acpssHenue — Haubollee  paclpoOCTpaHEHHOE, CTOMKOoe M JajieK

pactpoctpanstomeecs. OHO MoxkeT ObITh opeanuueckum ((peHONTBI, HAPTECHOBBIE KHCIOTHI,

HNeCTULUABl U JIp.), Heopeanuyeckum (CONM, KUCIOTHI, INEIOYH), MOKCUYHbIM (COCTUHEHUS
MBIIIBSKA, PTYTH, CBUHIIA, KaAMUS U T.II.) © HETOKCUYHBIM.

[Ipu ocaxkneHWH HA JHO BOJOEMOB WM TpU (UIBTPAIMU B IUIACTE BPEIHBIC XUMUYECKHE
BElIeCTBa COPOMPYIOTCS YaCTHLIAMU TIOPOJ, OKUCIISIFOTCS M BOCCTAaHABJIMBAIOTCS, BBINANAlOT B
0CaJIOK U T.II., OJJHAKO, KaK MPaBUJIO, MOJHOTO CAMOOYHUILEHUS 3arPsI3HEHHBIX BOJI HE MTPOUCXO/INT.
Oyar XUMHYECKOrO 3apa)XC€HHsl MOJ3EMHBIX BOJ B CHJIBHO MPOHHUIIAEMBIX TPYHTaX MOKET
pacripocTpanuTtbes 10 10 kM u 6onee.

Mertansl B OYeHb BBICOKOH CTENEHU BOBJICYEHBI B AHTPOINOIEHHYIO AeATeIbHOCTh. OHU
OTIIUYAIOTCS  HACTOJNBKO  BBICOKOM  TEXHO(MWIBHOCTBIO, HYTO TOBOPAT O COBPEMEHHOMN
«metazanumy onochepsl. Ocoboe 3HaUeHHE MpuoOpena mpodiemMa 3arpsA3HEHUS «TSKETBIMUA
metamamm» (TM). K aum oTHOCsTCS Oontee 40 XMMHUECKUX JIEMEHTOB MEPUOINISCKON CUCTEMBI
c aToMHbIMH Maccamu Bbimie 50 a.e.m. MHorga TspkenbIMH MeETajllaMH Ha3bIBAalOT 3JIEMEHTHI,
UMEIOIIHNE MIOTHOCTH 7 — § r/cm®. OIHAKO, YKa3aHHBIC KPUTEPUU YCIOBHBI.

K rpynne «Tskenbix METaioB» OTHOCST KeJe30, CBUHEL, XPOM, MapraHel], Ko0aabT, HUKEb,
repMaHuii, MONHMOACH, MeAb, IMHK, TaUIMH, TETyp W Jp. YKa3aHHBIE JJIEMEHThI AKTUBHO
Y4acCTBYIOT B OMOJIOTMUECKUX MPOIECCax, a MHOTHE U3 HUX BXOJST B COCTaB (DEPMEHTOB.

Xene3o OTHOCHTCA K YUCITY CHAEPODUIBHBIX AJIEMEHTOB (THIIMYHBIX METAJIOB), UMEIOIINX
XUMHYECKOE CPOJICTBO K yriiepoay (¢ obpasoBanueM kapboHatoB), pochopy (pocdaToB), cepe u
kpemHuto (cynbdara, cynbdumbl, cuiukarel). [lpy  OKUCIUTENIBHOM BBIBETPHUBAHUH U
Mo4YBOOOpa3oBaHUK B OWocdepe HakaruBaroTcss MuHepansl xene3a (III), mpeumyiecTBeHHO
OKCHJIBI U THUAPOKCHIBL. B mouBax oOHapyKeHbl MHOTHME MHHepajbl coeauneHus >xeneza (III) u
xenesa (I1).

[Ipuponnbie  BOABI  SABISAIOTCA  BAXHEUITUM  KOMIIOHEHTOM
BO300HOBJISIEMBIM, OTPAHUYEHHBIM U YA3BUMBIM IIPUPOJIHBIM PECYPCOM.

OCHOBHBIMHU TIOKa3aTENSIMU COCTOSIHUSI TIOBEPXHOCTHBIX BOJ| SIBIISIIOTCSA: OOBEM CTOKa,
YPOBEHb BOJIbI, pacxod BoAbl, Temmeparypa Boabl, BIIK (Ouoxmmudeckas mHOTpeOHOCTh B
kucnopone), XIIK (xumuyeckass TOTPeOHOCTb B KHUCIOPOJAE), CYXOHl OCTaToK, COJepKaHUe
XJIOPUIOB, CyJIb(aToB, a30Ta HUTPUTHOTO, a30Ta HUTpaTHOTO, HedTenponykTtoB, CITAB, orcenesa
obwezo.

Jlis ompeneneHusl HalMM4usl >Kene3a B MpoOe MOTyT OBbITh HCIOJIb30BaHbl KAaueCTBEHHBIE
peakIuu: B3aUMOJACHCTBHE C POIAHHIOM KA WU OO0pa30BaHHE KOMIUIEKCHBIX COCIMHECHHIA.
DOTOKOJIOPUMETPUUECKUNA ~ METOJ] TO3BOJSIET MPOBOAMUTH  KOJIUYUECMBEHHOe  OnpeoeneHue
COJZIEpXKaHUs Keyesa.

domoxonropumempuieckue Memoosbl AHAIU3A

JlaHHBIE METOABI ONpEICNICHUs KOHIICHTpPAI[MM BEIIECTBA OCHOBAHBI HAa CpPaBHEHUU
MOTJIOUICHUSI WJIM MPOITyCKaHUsl CBETa CTaHJIAPTHBIM U HUCCIIETYyEMbIM OKpPAIIECHHBIM PACTBOPOM.

OKpYy>Karollel  Cpensbl,



[Tpn mpoxoxkIeHHH cBeTa 4Yepe3 CJIOM OKpAIEHHOIO BEHIECTBA YaCTh €ro OTPAXKAeTCs, 4acTh
NOTJIONIAETCS, YaCTh IPOXOJUT YEPE3 PacTBOP.

MHTEHCUBHOCTh MAaJaloOUIero CBETOBOIO IMOTOKAa NpPHU MPOXOXKIEHUU 4Yepe3 OKpaIIeHHbIN
pacTBOp COCTABIISIET

L=1+ I+ I, (1.1)

rae lo — MHTEHCUBHOCTH NAJAIOLIEr0 CBETOBOTIO IOTOKA; / — MHTEHCHUBHOCTH CBETOBOTO
MOTOKA, MPOILEALIETO

yepe3 pacTBOp; lor — MHTEHCUBHOCTh OTPAKEHHOI'O CBETOBOI'O IIOTOKA; /n — MHTEHCUBHOCTh
HOMIOIEHHOT O MTOTOKA.

Puc. 1.1 IIpoxo:xaenne cBeTOBOI0 MOTOKA Yepe3 OKPAILIEHHbIN PacTBOP

CBs3b MCXKAY HHTCHCHUBHOCTAMHU IAAArOMICro CBCTOBOI'0 ITOTOKA Io 1 cBEeTOBOTO II0TOKAa,
MPOUIENIIIEr0 4Yepe3 CIOM OKpalIeHHOTO BelecTBa [, ycCTaHaBIMBaeTcs 3axoHom byeepa-
Jlambepma, coriiacCHO KOTOPOMY OJIHOPOJHBIE CJIOW OJHOTO M TOTO K€ BEIIECTBA OJUHAKOBOM
TOJIIIMHBI TOTJIONIAIOT OJHY U TY K€ JIOJI0 MaJarolield Ha HUX YHEPIHH:

I=1ye,(1.2)

riae o — Ko3pUIUEHT MOTTONIEHUS; / — TONIIMHA MOTJIOUIAIOIIETO CIOSL.

CBsI3p MEX/ly KOHLIEHTpALMEN MOTJIOUIAI0IIET0 pacTBOPa U €r0 ONTHYECKOH TUNIOTHOCTBIO (

I
lg I, ) BBIpaxkaercs sakoHom bBepa, cOriacHO KOTOPOMY ONTHYECKas IUIOTHOCTb pPacTBOpa

npsAMO IPOIIOPHUOHAIIbBHA KOHHOCHTPAIIUHU PACTBOPCHHOI'O BCIICCTBA IIPU IMOCTOSTHHOM TOJIIIUHEC
CJI04:

lg= = k,C (1.3)

rae ki — xoagounueHt nponopuroHanbHOCTH; C — MOJIIpHasi KOHLIEHTPALMs PacTBOPEHHOIO
BELIECTBA.

OCHOBHBIM 3aKOHOM CBETOIIOTJIONICHHS SIBIIAETCS OOBeAMHEHHBIN 3akoH JlambGepra-byrepa-
bepa, ycTaHaBIMBarOIKK 3aBUCUMOCTh MHTEHCUBHOCTH MOHOXPOMAaTHYECKOTO CBETOBOI'O IIOTOKA,
IPOLIE/IIEr0 Yepe3 CJIOW OKpAIIeHHOIO BEIIECTBAa, OT HMHTEHCUBHOCTHU MAJAIOIIEro IOTOKa,
KOHLIEHTpalMy OKPALIEHHOT'O BELIECTBA U TOJIIMHBI CJIOS] pacTBOpA:

I=1,+10 (1.4)

riae k — ko3 HUIUEeHT NOTIOUIeHHsI, BEIMYMHA KOTOPOTO 3aBUCUT OT MpUpOsI BemecTBa; C —
KOHIIEHTPAIU; /— TOJIIIMHA MTOTJIOMIAOIETO CIOSI.

Ecnu koHIeHTpaiusi BbIpa)keHa B T -MOJIb/J, a TOJIIMHA CJIOS B CM, TO kK Ha3bIBaeTcs
MOTAPHBIM KO3 Puyuenmom noenouerus (SKCTUHINHN) U 0003HAYACTCS €.



[Tpu coOir0IeHUU OCHOBHOTO 3aKOHA CBETOIOTIIONICHHS ONITHYECKAasl INIOTHOCTH pacTBopa (D)
MPSIMOIIPOIIOPLIMOHANIbHA KOHIIEHTPAIMH MOTJIOMIAIOIETO BEIIECTBA, TONIIMHE CIIOS U MOJIAPHOMY
K02(ppHUIIMEHTY TTOTIIOMICHHS:

D=eadCl, (1.5)

[Tpu rpaduyeckoM H300pakeHUM 3aBUCUMOCTH ONTHYECKOH TUIOTHOCTH OT KOHIICHTPALUU
(Tpu MOCTOSIHHOM TOJIIIKMHE CJI0s1) MOIyYaeTcs npsiMasi, MPOXOAsIas Yepe3 Hauano KOOpaAuHaT (IIpu
OTCYTCTBHHU IOTJIOIICHHA CBETA PACTBOPUTCIIEM H CUCTEMATUUCCKHUX OHII/I6OK).
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KoHIIeHTPAIHA PAcTROPA

Puc. 1.2 3aBUcHUMOCTb ONTHYECKON TNIOTHOCTH OT KOHIIEHTPAIIUU PacTBOpa

Momsipabiii kodduineHT noryomennss D paBeH €. npu KoHIeHTparuu C =1 T-MOJb/IT U
TONUIMHE cios (KoBeTbl) / = 1 cm, T.e. onTuyeckas IJIOTHOCTH 1 M pacTBopa HpH TOJIIMHE
KIOBETHI | cM.

Benuuuna monapnoco koagpguyuenma noerowenus €. 3a8ucum om  OAUHbL  GOJIHbI
npoxoosuie2o ceema, memnepamypvl pacmeopa U Hpupoovl pPACmMEOPEHHO20 Geujecmed U He
3asucum om MmoaUHbl NO2IOWAIOULE20 C0SL U KOHYEHMPAYUl pacmeopeHHo20 Geuecmad.

Monsipablit KO3 (UIIMEHT TOTJIONIEHNUS OTPa)kaeT UHAUBHIyallbHbIE CBOMCTBA COEAMHEHUN U
SBJISICTCS ONPEEIAIOIENH XapaKTEPUCTUKOM.

Bce okpalieHHblE COETUHEHHSI XapaKTepHU3YyIOTCS H30HpaTENbHBIM IMOTJIOUICHHEM CBETA.
MounsipHbii K03()(PHUIMEHT MOTIIOMIEHUS U ONTHYECKAas TUIOTHOCTh PACTBOPA PA3IMYHBI JJIsI Pa3HBIX
JUITMH BOJIH cBeTa. /[ MonHON XapakTepuCTUKU OKPAIIEHHBIX PACTBOPOB MOJIB3YIOTCS CIIEKTPaMU
MOTJIONMIEHNUsT (KPUBBIMU CBETOMOTJIONICHUS), T.€. CTPOAT TpaduK 3aBUCUMOCTH ONTHYECKOU
IUIOTHOCTH PAcTBOPA WM MOJISIPHOTO KO3 PHUIMEHTa MOTIOUICHHSI IPU Pa3TUYHON ATUHE BOJHBI.

@omosnekmpokonopumemp KOK-3-01

VYkazaHHbIi TpuOOp TpUMEHSAETCS Ui W3MEpPEHUs  ONTUYECKOW TIJIOTHOCTH U
CBETOMPOITYCKaHHS pacTBOPOB B oOnacTu crekTpa 315...990 uM. B kauecTBe HCTOYHHKOB CBETa B
npubope KCMONB3YIOT JIaMIy HAaKaJIMBAaHUA, NAIOUIYIO0 CIUIOIIHOM CHEKTp HCIYCKaHUS B BUANMOMN
00J1aCTH, U PTYTHO-KBAPIEBYIO JIAMITy C JIMHEWUYAThIM CHEKTPOM HcnyckaHus B Y® u BuaAMMOMA
obmacTsix.
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Puc. 1.3 Baemnnii Buj ¢poTtokogopumMerpa

Ilopsadok evinoanenus pabomoi

BxirounB nuTaroiiee yCTpOMCTBO B CE€Th NMepeMeHHOro HampsbkeHuss 220 B mporpeparot
npubop B Teuerue 20...30 mun. IIpu paboTte ¢ pTyTHO-KBapILEBOW JaMIION YCHIUTENb MIPOrPEBAIOT
MIPHY BBIKJIIOYEHHOM JIaMIle, BKIIFOYas €€ 3a S MUHYT J0 Hadajla U3MEPEHHUIA.

IMonroroBka hoTromeTpa K paboTe OCYIIECTBIISAETCS B aBTOMATUYECKOM PEXKUME!

- Ha BEpXHEM HHIUKATOpe OToOpakaeTcs cuMBOJ 3aBona-usrotoputens "OAO "30M3", na
HwkHeM - "[IPOI'PEB IIPUBOPA" u nokazanus taiimepa;

- TI0 UCT€UEHUH 2,5 MUH Ha BEPXHEM HHIMKATOpPE OToOpakaeTcs HAAMUCh - mdp GoToMeTpa
"K®K-3-01";

- MO HWCTEUYCHUM S5 MHH aBTOMATHUYECKH YYMTHIBAETCS '"HYJIEBOW OTCYET', BKIIIOYAETCS
UCTOYHUK U3TY4YCHHS; Ha BEPXHEM MHIUKATOpE OTOOpa)kaeTcs 3HAUCHUE JIUHBI BOJHBI B HM , Ha
HwkHeM - Haamuch "[TPOI'PEB JIAMIIBI" u noka3anus taiiMepa; o ucteduenun 10 muH dpoTomeTp
BBIJIACT 3BYKOBOI CHTHaJI TOTOBHOCTH K pab0Te U Ha HWKHEM MHIHMKATOpE OTOOpakaeTcsi Ha/lUCh
"TOTOB K PABOTE BBE/IUTE PEXXUM". ®otomeTp roToB K paborte.
SKCIHEPUMEHTAJIBHAS YACTb
[Tocynaunpubops
1 ®OK KOK-3-01.

2 TIpo6upkwu.
3 Mepusbie konos! Ha 50 cm? (6 mIT).
4 Mepnas xosi6a Ha 1000 cm? (1 ).
5 Mepusbie nunetku 10 — 20 cm.
PacTtBOoOpBmHUpEaKTHBBI
1 JKene3zo-aMMOHMITHBIE KBACIIBI (TB.).
2 Ilepcynbdar kanus (TB.).
3 PactBop ponanuga kanus (1%).
4 pacTBOp CEpPHOU KUCIOTHI (2 M).
5 pactBop cynbdocanumnnoBoi kuciotsl (0,01 M).
6 AneratHbiii 0ydep.
7 JuctuiinpoBaHHasl BOJA.
Memoouxa evinonnenus

1 KauecTBeHHOE onpeiesieHNe COIEPKAHUA Keie3a

B npo6upky momectute 10 cm® mpoObl, no6aBbTe 2 — 4 karum HCI, HECKOJIIBKO KPUCTAIIOB
nepcyibdara kanusa K2S208 u 4 — 5 kanens pactBopa KCNS. Conepkumoe npoOHpKH TIIATEIHHO
nepeMelainTe.

KauecTBennoe u HpI/IGHI/IBI/ITeJII:HOG COACPIKAHUC KECJIC3a OMPCACIIUTEC B COOTBETCTBUU C TalII.
1.2.



Tabnuna 1.2 OnpenenceHre NpuOIM3UTEILHOTO COJICPKAHUS Keme3a

OxkpamiuBanue npu paccMoTpernr | OKpaliuBaHue NPH PACCMOTPEHUH Coneprxanue
cOoKy CBEPXY xKenesa, Mr/am
OKpAlIUBAHUSA HET OKpALIUBAHUS HET <0,05
€/1Ba 3aMETHOE JKEJITOBATO-PO30BOE | OUEHD CI1a00€ JKEITOBATO-PO30BOE 0,1
OueHb ci1aboe JKENTOBATO-PO30BOE | CIab0e HKEITOBATO-PO30BOE 0,25
ci1aboe JKeNTOBATO-PO30BOE CBETIIO XKEITOBATO-PO30BOE 0,5
CBETJIO JKEJITOBATO-PO30BOE KEIITOBATO-PO30BOE 1
CUIIBHOE JKEJITOBATO-PO30BOE JKEITOBATO-KPACHOE 2
CBETJIO JKEJITOBATO-PO30BOE APKO-KPACHOE >2

2 Kosim4ecTBeHHOe OIpe/eieHHe COAePKaHus xKejie3a

2.1 IIpuroroBnenue pabovero pacTpopa

B kauectBe pabouero pactBopa wucnonb3yiite pactBop FeNH4(SOs)2 - 12H20
(>kenme30aMMOHUIHBIE KBacibl) ¢ KoHIeHTpamuer 0,1 mr keme3a B 1 cm3. st aToro pacTBopute
0,8636 r comu (x.4.) B 25 cM’ 2 M pacTBOpa CepHOI KHCIOTHI, ToBeAnTe 00BheM 10 1 am’.

B mepnyro konby Ha 50 cm mpuneite 1 cm® pabodero pactBopa, 30 cm* 0,01 M pactBopa
Cynb(OCATUIIMIOBON KUCIOTHI, 5 cM® ametatHoro Oydepa. OO6veM B MepHOW Koibe noBenuTe
JTUCTUUTMPOBAHHOM BOAOW 10 MeTKH (50 ¢M*) U TIIATEJIbHO NIEpeMEIIaiTe.

2.2 IlpuroroBieHue CTaHAAPTHBIX PACTBOPOB

B mepnbie k0661 (50 cM®) MEpHOH MUIIETKOW OTMEpPHTE OMpeeiIeHHBIM 00beM pabodero
pactBopa: 1 cm’;2 cm’; 3 cm’; 4 cm; 5 e,

O0beM B KaXKJI0H MEpHOU K0jI0€ JTOBEIUTE MUCTHILIMPOBAHHOW BOAOW 110 MeTkH (50 cm®) m
TIIATEJILHO MEepEeMEIIanTe.

2.3 3mepeHune onTUYECKOM MIOTHOCTH

®DOK-56 moaroroBhTe K paboTe, MPEABAPUTEIHHO MPOTPEB JIaMIibl U npubop B Teuenue 30
MUH. 3aTeM B KIOBETOJep)KaTellb, PACIOJIOKEHHBIM CcIipaBa, IOMECTUTE JIBE KIOBEThL: C
pa3baBieHHBIM  pacTBopoM (1) W caMbIM  KOHIIEHTPUPOBAaHHBIM  pacTBopoM (2). B
KIOBETOJIEPKATeb, PACIOJIOKEHHBIA ClieBa, MOKETE MOMECTUTh AHAJOTUYHYIO KIOBETY C BOAOH
WJIM OCTaBUTH MYCTHIM.

[IpenBaputensHo noadepuTe pasMep KioBeThl. J[as ompeneneHust copepaHHs >Kernes3a
UCIIOJIb3YITE KIOBETHI 00beMOM 3...5 cm'.

Jlnia noxpOopa cBeToduiIbTpa CHUMUTE TIOKa3aHUs MpuOopa o MIKalie, pacloiokKeHHON caeBa
(uepHble LUGPHI MWKaIBl — % MPOMYCKAaHUsS CBETa, KpacHble IMppsl — cBeTonpomyckanue A). Ha
MIPaBoOM MIKaJIe MPOITyCKaHUe T0JKHO ObITh ycTaHoBieHo Ha 100 %.

[Ipu cHATUM TOKa3aHUN MEHsNTE cBEeTOGMIBTPHI (3 — 6), u3Mepss nokazanus npudopa. [pu
CHSITUM MOKAa3aHUH B 3€JICHOM MHJUKATOpE, PACIIONOKEHHOM B HIDKHEW yacTH mpubopa, ob6e yactu
JOJDKHBI COMKHYTBCSL 0€3 TPOCBETOB (IJIABHO MEpeMEIaiTe pydKy A0 MOJHOTO COBMEUICHUS
ctopoH). M3MepuB mokazanusi Juis pa30aBICHHOIO pPacTBOpa, MEPEMECTHTE KIOBEThI, YTOOBI JIy4
IIPOXOJWII Yepe3 Apyroi pactsop. [lomyueHHble 110 1IKajle JaHHbIE 3alUIIUTE B TAOIHILY:

Taomuma 1.3

Ceerodunstp |3 4 5 6 7
A (pactBop 1)

A (pactBop 2)

Bribepute cBeTopuIbTp, B KOTOPOM 3HA4Y€HUs CBeTolpolyckaHus cocrtasiaser 0,3 — 1.
VYkazaHHBIN CBETOQUIBTP UCTIOIB3YHTE TS NaTbHEHUIITNX H3MEPEHUH.



2.4 TlocTpoeHue rpaayupoOBOYHOTO Tpaduka
C BbIOpaHHBIM cBETO(PUIBTPOM (POTOMETPUPYHTE BCE CTaHIAPTHBIE PACTBOPHI, HAUMHAs C

camoro pa30aBiieHHOTO. [lomydeHHBIE Pe3yIbTaThI 3aAMUIIATE B TAOIHUITY:
Tabnuua 1.4

C, Mr/mn
(KOHLIEHTpAaIMsI)

A

C — KOHLIEHTpAaIMsI pacTBOpA JKeJie3a B JaHHOH npobe; 4 — NOTJIOEHHE.
ITo nmomy4eHHbIM 3KCIEPUMEHTAIBHBIM JIaHHBIM NOCTpoiiTe rpaduk 3aBucumoctu A(C):

Pa

}3 .
C, MoaB/oM

Puc. 1.4 3aBucumocTb NOrJIOUIEHHS OT KOHIIEHTPALMK pacTBopa

2.5 KonndecTBeHHOE OTpeIesieHne CoAepKaHus Keje3a B UccleyeMon mpooe

K uccnenyemoii npo6e npuieiite 30 cm® pacTBopa Cynb(pocanuIuiIoBoii KUCIOTH U 5,0 cm’
areratHoro Oydepa, qoBeaute 00beM pacTBopa 10 50 cM* TUCTHIUTUPOBAHHOMN BOJION W TIIATEIBHO
nepememaiite (B teuenue 10 muH.). IIpuroToBieHHbI pacTBOp (OTOMETpUpPYHTE C BHIOPAHHBIM
CBETO(UIBTPOM M KIOBETOH.

I[To rpagyrpoBoYHOMY IpaduKy ONpeAeTUTe KOHIIEHTPAIMIO JKeJle3a B uccieayeMoi mpooe.

O6miee conepkaHue Kee3a paccuuTaiTe mo Gopmyie:

mre= CVM , (1.6)

rae C — xoHIeHTpanus (MoJb/n); V' — o0bem mpoOsl (o1); M — MomsipHast (aToMHas) Macca
xKenesa.

3 BbIBO/ O IPUTOAHOCTH BOAbI
Jlenarot BeIBOJ O MPUTOAHOCTH BOIbI, eciu [1/IKre < 0,3 mMr/ams3.

KoumponvHule 6onpocwl

1. Kakue Mepsl TeXHUKH 0€30MacCHOCTH CIIeAyeT COOMI0IaTh MPHU MPOBECHUN UCCIIeIOBAaHUNA?

2. [IpuBenuTe XapakTEPUCTHKY TUIPOCHEPHI.

3. YKaxxuTe OCHOBHBIE UCTOUHUKH 3aTrPSI3HEHHS THIPOCEPHI.

4. TlpuBenute KIacCU(PpUKAIMIO 3arpsI3HEHHUN TUapOochepsI.

5. Masblit u 6071b1I0H KPYTOBOPOTHI BOABI B IIPHPOJIE.

6. OxapakTepu3yiTe aHTPOIIOTeHHOE BIMSIHUE Ha Tuapochepy.

7. Meroauka KaueCTBEHHOT'O OIIPECIICHUS JKelle3a. Y paBHEHMsI PEaKLUi.

8. PeakTuBbI [171s1 KOIMYECTBEHHOTO omnpeaeneHus Fes+ B Boge.

9. IlpuroToBieHre CTaHAAPTHBIX PACTBOPOB LI (DOTOMETPUPOBAHUSI.

10. ITocTpoenue rpaxyrnpoBOYHOTO Tpaduka.



11. Meroauka npoBeaeHUs (HOTOMETPUPOBAHUS PacTBOPOB Fes+.

12. Bribop cBeTodunbsTpa 1uist onpenenenus Fes+ B mpooe.

13. Onpenenenue KoHIEHTpauu Fer B mpo0Oe 1Mo rpayupoBOYHOMY IpaduKy.
14. PacueTsl onpeneneHus: Macchl xele3a B mpooe.

15. Ouncrka Bozbl OT conelt Fe

16. IIpoGnema npecHON BOABI.

17. Biimsiaue 3arps3HeHus TuApocdepsl Ha 310pOBbE HACETICHHS.

JIaGoparopHas pabota Ne2
OLEHKA 5KOJIOTHYECKOI'O COCTOSAHUSA IMMOYBbI 11O KUCJIOTHOCTH
(3 4, camocrosTenpHas padoTa - 2 )

Ilenwv pabomur:

1 mpoBecTr 0TOOP MPOO MOYBHI HA PA3TUYHBIX 3€MENBHBIX yUacTKax T. ToMcka;

2 omnpenenuTh pH BOIHOI BHITSDKKHM MOYBBI M CAETATh BBIBOJ 00 aKTyaJdbHOW KUCIOTHOCTHU
MOYB;

3 NpPUTOTOBUTH COJIEBYIO BBITSKKY M3 TOUBBI, omnpeaenutb ee pH u crnenate BBIBOA O
MOTEHUUAIbHON KUCIOTHOCTH IOYB;

4 puBUTH HaBBIKU paboOTHI Ha pH-MeTpe;

5 3aKpenuTh 3HAHUS O BUJAX KUCIOTHOCTHU U IIEIOYHOCTH IOYB, MYTSIX UX BOSHUKHOBEHUS U
crocobax ycTpaHEeHHUS.

Obwue nonoicenust

KucnoTHOCT TOYBBI — BaXKHBIM JKOJOTHYECKHH (akTop, OMPEAENSIOMUN  yCIOBHUSI
JKU3HEESITENIbHOCTH IMOYBEHHBIX OpPraHU3MOB M BBICHIMX PAaCTEHUH, a TakXke MOJBUKHOCTh
3arpsi3sHUTENEH B ToYBe (B MEPBYIO OUEpelb METAIJIOB).

Ha poct pacrenuil oka3plBaeT 3HaUMTENbHOE BIMSHHE peaklus MOYBEHHOro pacteopa (pH),
CBSI3aHHAsl C COJEP>KAHMEM B IMMOYBE KUCJIOT WJIM LIEIOYEH, KOTOpas CHJIbHO 3aBHCHUT OT COCTaBa
MOHOB, BXOSIIUX B MOuBeHHBIN mornomatonuii komruieke (I1T1K). JlnanazoH KMCI0THO-OCHOBHBIX
YCIIOBUM MOYBEHHOI'O MOKPOBA IIMPOK. BBIAEIEHO MHOMXECTBO KJIACCOB MOYB OT CHJIBHOKHCIIBIX
(pH 3...4) no cunbHomenounsix (pH 8...9). bonee 50 % nouB Poccun oTnuyaeTcsi NOBBIIEHHON
KHCIIOTHOCTBIO. Kuciasi peakiusi B HEKOTOPBIX ClIydasX BCTPEYAETCS B IMOJ30JMCTBIX, CEPBIX
JIECHBIX NT0YBaX, KPACHO3EMaX, JKEITO3eMax, TOP(PSIHO-O0IOTHBIX OYBAX.

[llenoynass peaknust OOBIYHA [ TIOYB CYXUX CTEMEH, TOJYMyCThIHb W MYCTHIHb
(KamTaHOBBIE, COJIOHIIEBATHIE, CEPO3eMBI, cepo-Oypwie). HeliTpambHas W ImeNOYHAs peaKIH
XapaKTEPHBI U1l YEPHO3EMOB, IIOUB HA U3BECTHSKAX.

[TouBeHHBIN PACTBOP—PACTBOP XMMHYECKHX BEIIECTB B BOJI€, KOTOPBI HAXOIHUTCS B
KBa3UPaBHOBECUH C TBEPJBIMU U Ta3000pa3HOil (pazaMu MOYBHI.

[TouBeHHBIII pacTBOpP MOKHO paccMaTpUBaThb KaK TOMOTE€HHYIO KUAKYIO (ha3y, MMEIOIIYI0
nepeMeHHbI coctaB. Ha ¢gopmupoBanue cocraBa MOYBEHHOTO PACcTBOpA BIMSIOT aTMochepHbIe
OCaJIKM, COCTaB TPYHTOBBIX BOJ, BOJHBII pPEXUM II0YB, KJIMMAT, pacTUTeIbHOCTh. CocTaB
MOYBEHHOTO pPACcTBOpa 3aBUCUT OT €ro B3aUMOJCHCTBUS C TBEpAbIMH (azaMu B pe3ylbTare
MPOIIECCOB OCaXJICHUSI-PACTBOPEHUS, copOIuu-aecopoumy, HOHHOTO oOMeHa,
KOMIUIEKCOOOpa30BaHUs, PACTBOPEHUS Ta30B IMOUYBEHHOTO BO3/AyXa, PA3NOKEHHUS >KUBOTHBIX U
PacCTUTEIBHBIX OCTaTKOB. KOMMYECTBEHHBIMU XapaKTEPUCTHUKaAMHU COCTaBa M CBOMCTB IOYBEHHOTO
pacTBOpa CiyKaT HOHHAs CWUJIa, MHHEPAJIU30BAHHOCTb, AJIEKTPOIPOBOJHOCTh, OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIN MOTEHLUAN, THUTPyeMas KHUCJIOTHOCTh (LIEJIOYHOCTb), AaKTUBHOCTU U
KOHLEHTpauuu MoHOB, pH. Xumuyeckue 37€MEHThl MOTYT HAxXOJUTbCS B COCTAaBE IMOYBEHHOTO
pactBopa B (opme CBOOOTHBIX HMOHOB, aKBAKOMIUIEKCOB, TMIPOKCOKOMIUIEKCOB, KOMIUIEKCOB C
OpraHNYeCKUMH 1 HEOPTAHUUECKUMU JIUTaHIaMH1, B BUJI€ HOHHBIX AP U IPYTUX aCCOLIMATOB.



Opearuyecros

BENECTHED
HHoueennan
Jesxopacmeopumele fuoma
comi /'
\ Housernniil
pacmsap

Kapéoname: Ca, / l T Minepane: spynns

< - ATOMOCITURATHOS
Mg. Fe Tudpoxcudn Fa,
Al, Mn

Puc. 2.1 TlouBeHHsIl pacTBOp

MeToapl  BBIJIENEHHUS TIOYBEHHOTO pACTBOpAa 3aTPyAHUTEIbHBI M HECOBEPIIEHHBL. B
CpPaBHUTEIBLHO HEM3MEHHOM BHJI€ €0 MOXHO BBIJICTUTH:

*JIaBJICHUEM CKaTOTO ras3a;

*[IPECCOM;

*3aMEIlIEHNEM PA3IUYHBIMU KHUAKOCTAMU (3TUIOBBIM CIIUPTOM);

*IICHTPOOESKHON CUIION.

[IpakTHyeckn MPUMEHSIOTCS BTOPOI U TPETUH METOJIbI. JTO NIepBasi TpyIIia METOIOB.

Bropas rpymma MeToJoB BKIIOYAET JM3UMETPHUYECKHE METOMABI, KOrja coOuparoT
MIPOCAUYMBAIOIIYIOCS Yepe3 MOUBY aTMOC(epHYIO BiIary B ClieUaIbHOM IPUEMHUKE.

Tperbss rpynma BKJIOYAeT METOABI BBIICICHHMS IIOYBEHHOIO pacTtBopa Bojoi. Yame
MIPUMEHSIOT BOJHbIE BBITSDKKH IPU COOTHOIIEHUH MOYBa: Bojga = 1 : 5.

YerBepTas rpymnmna BKIOYAET B ceOs MOHOMETPUUIECKUE METO/bI, TO3BOJISIFOIINE ONPEACITUTh
B TIOJIEBBIX YCJIOBUAX pH, 37€KTpONpPOBOAHOCTh, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIN MOTEHIMA,
akTUBHOCTH MOHOB Ca’" , Na", Mg?", — NO; u Apyrux, HCIOJb3Yys CEJIEKTUBHBIE JJIEKTPOIBL.

[Tousennsrit mormomarommii komrieke (ITT1K) —COBOKYIMHOCTh OpraHMYeCKuX, MUHEPATBHBIX
U OpPraHHO-MHUHEPATbHBIX KOJJIOMJOB M TOHYAWIIUX YaCTHUI] WA, CIIOCOOHBIX K MOTJIOLICHUIO U
oOMeHy MOHOB. B GonpIIMHCTBE MOYB MpeodIaaaloT MUHEpaibHble Kouonabl. K HUM oTHOCSTCS
TJIMHUCTBIE MUHEpaibl (KAOMUHUT, MOHTMOPWJUIOHUT, TalUTya3WT, TUAPOCIIONA, WIUIHT,
BEpMUKYJIUT U Jpyrue); ruapokcuabl xeneza (Fe(OH); - nH,0O), amomunus (AI(OH); - nH,0),
maprania (Mn,O; - nH,O); kpemuus (SiO, - nH,O) w© ux KoMIUIeKCHBIE comu-koaremu. K
OpPraHMYECKUM OTHOCSTCSI aMOp(HbBIE TYMYCOBbBIE BEIIECTBA, HEKOTOPBIE MOJIMCAXAPUAbI, U KIETKU
Hanbonee wmenkux Oakrepuit. OpraHoOMUHEpaNbHBIE KOJUIOWILI TPEACTABICHBI  CIOXHBIMU
00pa30BaHUsIMH T'YMYCOBBIX BEIIECTB C MUHEPAJIbHBIMU KOJJIOMIaMHU.

OCHOBHOE CBOMCTBO KOJUIOMJIOB — CIIOCOOHOCTH K MOTJIOIIEHHIO BEIIECTB U3 PACTBOPOB KaK B
BUJIE MOJIEKYJI, TaK M B BUJe MOHOB. [lOromEeHHbIe U3 PACTBOPOB BEIIECTBA MOTYT OOMEHUBATHCS
Ha JApyrue, HaxoAsIuecs B pacTBOpe. OJTO CBOWCTBO ONPEAEIAETCS BBICOKOW pEaKLMOHHON
CITOCOOHOCTBIO, OOYCIIOBJICHHOW OOJIBIIION CYMMAapHON W YACIBHOW IMOBEPXHOCTHIO KOJUIOWJIOB,
KOTOpasi TeM OoJblle, YeM BBIIIe IUCIEPCHOCTh KoJutonnoB. Eciam B mouse copepxkutcs 10 %
KOJUIOMAHBIX YacTHI[, TO CyMMa HX IMOBEpPXHOCTH Ha Twiomaau 1 ra cocraBut 70 ThIC. Ta. C
YBEJIMYCHUEM CYMMApHON MOBEPXHOCTH PACTET CyMMapHasi IOBEPXHOCTHAsI SHEPTUSI U BO3PACTAET
XUMHUYECKash aKTUBHOCTh KOJUIOMIOB. Y IeNIbHAsi TOBEPXHOCTH BBIIIE B CYTJIMHUCTHIX MTOYBAX, YEM B
MecKax M CyNecsiX, W BbIIE B TyYMYCOBOM TOpPU30HTE, YE€M B HIDKEIEKalleM. Y eabHas
MOBEPXHOCTh KOJJIOMJIOB B T'YMYCOBBIX TOPHU30HTaX CYTJIMHHUCTBIX JE€PHOBO-TIOA3OJUCTBIX MOYB
cocTaBisteT 29 M*/T, cephiX JIECHBIX — 33 M*/T, uepHo3emax —48 mM/T.

[TornomieHne MOHOB OOYCIIOBJICHO HATUYMEM 3apsla, KOTOPBI BO3HHKAET B pe3yJbTaTe
CJIEIYIOIINX IPOLECCOB: MEXaHUUECKOE PA3pYyILIECHUE PEILIETKH MUHEPAIIOB U Pa3phIB CBI3EH MEXIY
MOHAMHM; TeTEPOBAICHTHOE N30MOp(HOE 3aMelleHne (HapuMep, 3aMelleHne B cTpykType Si*" Ha
A" | a Al ma Fe** , Mg®"); ancopOuus nonos Ha noBepxnoctu IIIK; auccormanus nonos ITTTK



(HarpuMep, TPOTOHOB M3 TUAPOKCOTPYII AJIFOMOCUIIMKATOB, a TAK)KE U3 KapOOKCUIbHBIX TPy U
(EHONBHBIX THUAPOKCOTPYII OPraHWYECKUX BEIIECTB); OPUEHTALMUS MOJSPHBIX MOJEKYNI BOIHM3U
MOBEPXHOCTH pa3jiesa TBEpAON U )KUIKOH (a3.

B cBsa3u ¢ tem, uro B ecrectBeHHbIX YycioBusx IIIIK ummeer orpunartenbHbld 3apsf,
MOTJIOIIAKOTCS MPEUMYIIECTBEHHO KaTHOHBL. [lomoxureneusiid 3apsan B IIIIK Bo3Hukaer Ha
MOBEPXHOCTU TUJPOKCUAOB Ke€Je€3a U aTIOMHHMS, 3a CUET aMUHO-TPYIIl OPraHUYECKUX BEILECTB.
Komnencupyercs  nomoxutensblid  3apsan  IIIIK  mormomennem  anmoHoB.  Kommuaectso
MOTJIOIIEHHBIX BEILECTB, MPOYHOCTh UX yAepkuBaHUs 3aBUCAT OT cBoicTB IIIIK (aucnepcHoCTb,
MUHEpPAJIOTUYECKUI COCTaB, COCTaB OPraHUYECKUX M OpPraHHO-MUHEPAJIbHBIX BEIIECTB), OT
KHCJIOTHO-OCHOBHBIX M OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX YCJIOBUH, OT CBOMCTB MOTJIOLIAEMBIX
XUMHUYECKUX BEIIECTB.

I'maBuas ¢ynkius [MIIK — ygactre B 0OMEHHBIX peakiusIX ¢ 3arpsa3HSIONIMME BEIIeCTBAMH,
NOCTyNaOIMUMU B No4yBy. Peakuun oOMeHa ¢ 3TUMM BELIECTBAMH NPOTEKAIOT B SKBUBAJIEHTHBIX
KOJIMYECTBaX M OOpaTUMBI, €CJIM HE COMpPOBOXKAal0TCA XxeMocopOuueit. CKOpoCcTh U COOTHOIIECHUE
0OMEHHUBAIOIIMXCSI MOHOB 3aBUCAT OT BaJIEHTHOCTH MOHOB 3arps3HSIIONIMX BELIECTB B PACTBOPE, MX
paauyca, koHueHtpauuu. C nossimeHueM pH yBenuuuBaetcst mornoimienue katuonoB Cd, Pb, Zn,
Hg u npyrux, ymensuienne pH Bexer k Oosbliemy norjomeHuto As, Se, Sb, Mo. Pe3ynbTars
BETETAllMOHHBIX M TOJEBBIX OMNBITOB, UCCIECIOBAHNUE MOYB TEXHOT€HHO-HAPYIIEHHBIX TEPPUTOPUN
MOKA3bIBAIOT, YTO IMPH OJHOM M TOM € YPOBHE COJEp’KaHUS B IOYBAX TSDKEIBIX METAJIOB
MPU3HAKU YTHETEHUsl pacTeHHI B HauOOJNBIIECH CTENmeHH MpOsBIAIOTCA Ha Tex mouBax, rae [TITK
MMEET MaJl0 aKTUBHBIX IIEHTPOB, CIIOCOOHBIX K OOMEHHBIM pEaKLUsIM C METalllaMH, IJle€ HHU3Ka
emkocTh katnoHHoro obmena (EKO). IlouBet ¢ EKO wmenbme 20 wmr-3kxs/100 r Haumboinee
MOJIBEPKEHBI 3arpsI3HEHUIO TSDKEIBIMU MeTallylaMHM, NECTHMLHMIAMU M APYTUMH XHMHUYECKUMU
BemectBamu; npu EKO Beime 50 mroxB/100 r mouBbsl Oojiee YCTOWYMBBI K 3arpsi3HEHHIO.
3amurtaeie ¢yakuun [IIIK nposiBisioTcs B CHOCOOHOCTHM OOMEHHBIX KAaTHOHOB 32 CYET
MOHOOOMEHHBIX PEaKIMi HEeUTPaTu30BaTh KUCIBbIE OCAIKU U OTPAHUYUTh MUTPAIHIO TSHKETBIX
METaJUIOB.

Kucnomnocms noug

Hocurenem KuCIOTHOCTH MOTYT OBITh IOYBEHHBIM pacTBOP M IOYBEHHBIE KOJUIOUIBI.
KucnotHocts nenuTcss Ha JABa BHUAA: aKTYalbHYIO (aKTHBHYIO) U TMOTCHIMATBHYIO (CKPBITYIO),
KOTOpasi, B CBOIO 04€pE/ib, TOIpa3eiieTcss Ha OOMEHHYIO U THMIPOIUTHUECKYIO.

AKTyanbHasi KUCJIOTHOCTh—KHCJIOTHOCTh IIOYBEHHOTO pacTBOpa (BOAHOW  BBITSKKH).
XapakTrepusyeTcsl AByMs I0Ka3aTeIsiMU: akTUBHOCThIO HOHOB H+ (pH) 1 conep:kanneM KHCIOTHBIX
KOMIIOHEHTOB (KOJIMYECTBO KUCIOTHOCTH). pH ompenenstoT NoTeHIIMOMETPUIECKH CO CTEKISTHHBIM
AJIEKTPOJIOM HEIMOCPEACTBEHHO B MOYBEHHOM pacTBOpe. KolnuecTBO KUCIOTHOCTH HAXOIAT IMYTEM
TUTPOBAHUS TOUBEHHBIX PACTBOPOB MJIM BOJHBIX BBITSDKEK IIEJIOYBIO.

Ha Bennunny pH mnouBeHHOro pacTBopa BIMSIIOT CBOOOIHBIE OPraHUYECKHE KHUCIOTHI:
BUHHAs, I[aBelieBas, TUMOHHAs, MypaBbUHAs, MaclsHas, KOpUYHasi, YKCycHasi, (hyIbBOKHCIOTHI U
JpyTHe, YTO CBSA3aHO C BBICOKOM CTENEHbIO MX AUccoLUanuu. V3 MUHEpaIbHBIX KUCIOT OOJbIIOE
3HAYCHUE HMMEET YroJibHas KHUCIOTa, KoTopas muccoruupyetr Ha monbl H* m — HCO; , Ha ee
KOJIMYECTBO BIHUSET pacTBOopeHHe B mNouBeHHOM pactBope CO,. Bennumna pH mnouBeHHoro
pacTBOpa 3aBUCHUT OT napiuaibHoro AaBiaeHuss CO2 B MOYBEHHOM BO3yX€, CTENEHU JAMCCOLUALINN
obpazyromeiics H,COs;, HamuureM KHUCIBIX COJeH M OOIIed MOHHOW CWIIbI pacTBopa. Toibko 3a
cuet CO, BennuuHa pH MoxeT cHu3uThes 10 4...5. Ha 3HaueHue akTyaabHON KMCIOTHOCTH MOXET
MOBJIMATH COCTaB TBEPJBIX (a3 MOYBBI, UTO CBSI3aHO C aucconmanueid 1 oomenom katroHoB [1TTK.
Ecnu moyBa HacklllleHa KaTMOHAMH KallblMs M MarHusg M B HEW MOSBIAIOTCS KapOOHATBI ITHUX
METaJUIOB, TO B TIOUYBE 00Pa3yIOTCSl paCTBOPUMbIE OMKapOOHATHI KabLIUS U MATHUS:

[TITIK]Ca** + 2H,COs=[IITIK](H"), + Ca(HCOs),,
CaCO3 + HCO3:C3(HCO3)2,

Peakuus pH B 3TOM ciydae ycraHaBnuBaeTcsi B mpenenax 7 —8, T.e. OnH3Ka K HEHTpaIbHOM

WIM LIEJIOYHOM cpefie. DTa peakiys XapakTepHa /Ui OObIKHOBEHHBIX M MOIIHBIX YEPHO3EMOB.



Knaccugukaius mous 1o ypoBHIM aKTyaJbHON KUCIIOTHOCTH MOYBHI cieaytonias (Tadm. 2.1).

Taobmuua 2.1
CunpHOKHCIIBIE pH 3-4 CnalomenoyHsie pH 7-8
Kucieie pH 4-5 [I{erounsle pH 8-9
Cnaboxkucibie pH 5-6 CunbHOLIEIOYHbIE pH 9-11
Heitrpanbabie pH 7

AKTyallbHasg KHCIOTHOCTh TOYB, umeronmx pH < 7, mox nelCTBHEM KHUCIBIX TOXKIEH
cHmxkaeTcss Ha 1 —2 enuHunbl. M30bITOUYHAs KUCIOTHOCTh TOKCHYHA [IJI1 MHOTHX PAacTEeHUH U
MUKPOOPTraHu3MoB. [[11s1 60IBIIMHCTBA KYIBTYPHBIX pacTeHHid onTuMyM pH mouBeHHOTo pacTBOpa
HaxonuTcs B mpenenax 5,5...7,0, W TOJBKO JIIONMWH, YaWHBI KYCT M HEKOTOpPBIE Jpyrue
MPEANOYUTAIOT KUCIAYI0 peakuuio. OnTtumanbHble 3HayeHuss pH 1ouBbl 147 BhIpalIMBaHUS
OCHOBHBIX CEJIHCKOXO3SIMCTBEHHBIX KYJIbTYpP MPUBEACHBI B Ta0. 2.2.

Tabmuua 2.2
OnTumajbHble 3HaYeHusi pH mMo4BbI 1J151 HEKOTOPBIX PACTEHUIH
Pacrenne pH Pacrenne pH
oBeC 5,0-7,7 KapTodenb 5,0-5,5
pOXb 03UMast 5,5-7,5 caxapHas CBEKJIa 7,0-7,5
TMILICHHIIA IPOBas 6,0-7,5 JIIOIEpHA 7,0-8,0
MIIISHUIIA 03UMast 6,3-7,6 KJIEBEP 6,0-7,0
STYMEHb 6,8-7,5 JIOHHHK 6,5 u 6onee
KyKypy3a 6,0-7,0 JIFOTIMH 4,5-6,0
poCo 5,5-7,5 TUMO(JEeBKa 5,6 u 6onee
rpeunxa 4,7-7,5 KamycTa 6,7-7,4
ropox 6,0-7,0 CBEKJIa CTOI0Bas 6.,8-7,5
cos 6,5-7,1 TOMAThI 6,3-6,7
ropuuiia 0KOJI0 7 penuc, pena 5,5 u 6onee
JICH 5,9-6,5 MOPKOBb 5,5-7,0
MTOICOTHEYHUK 6,0-6,8 OTypLIbI 6,0-7.9
KOHOILJIS 7,1-7,4 cajar 6,0-7,0
qap 4,8-6,2 XJIOITYATHUK 6,5-9,0

[Ipsimoe oTpuIaTEIbHOE JCWCTBHUE KUCIOTHOCTH BEIET K MOBPEKICHUIO KOPHEBOW CHCTEMBI
pacTeHuid, HapylmIeHHI0 OOMeHa BEHIECTB MeXAy pacTeHHeM U cpenoil. Ymensiienue pH
MOYBEHHOTO pacTBOpa BBI3BIBAaET yBenuueHWe mnoasmwkHoctn Al, Mn, Fe, Cu, Zn, dro
00yclaBIUBaeT CHIKEHUE aKTUBHOCTU (DEPMEHTOB U YXY/IICHHE CBONCTB MPOTOILIa3Mbl PACTEHU.
st ycTpaneHus: U30bITOYHON KHUCIOTHOCTH B TIOYBBI BHOCSAT WM3BECTh, OPraHUYECKHE YIOOpEHUS,
TUIIC, CHIIMKaTHBIC U (pochopHbIe y1oOpeHusl.

Ilomenyuanvhas KuciomHOCMb—KUACIOTHOCTh TBEPAOH (a3bl MOYBBI, IPOSIBISIFOIIASICS
TOJIBKO TIPH B3aUMO/JICHCTBUH MOYBBI C COJIEBBIMH PACTBOpPAMHU.

OOmMeHHast KUCTOTHOCTh oOyciioBiieHa HaninuueM B [ITIK, B MOTIOMIEHHOM COCTOSIHUA MOHOB
BOJIOPOJIa M aJIIOMUHUS, CIIOCOOHBIX OOMEHMBAThbCS Ha KAaTHOHBI HEUTPAIBbHBIX COJEH, Hampumep
KCI. Oty peakuuio MOXKHO TpeACTaBUTH TaK:

[TITIK]™ oj3+ + 4KCI=[K*]4 + HCI + AICl;
AICl;+ 3H,0=AI(OH); + 3HCI



MHorue ucciae10BaTeId CUUTAI0T, YTO COOTHOIIEHUS Mexny ooMeHHbIME H™ u AI** 3aBucsr
) y

oT reHesuca mnous, coctaBa [IIIK. B mouBax, GoraTbIX OpraHMYeCKMM BELIECTBOM, OOMEHHas
KUCIIOTHOCTh oOycioBieHa H'™ , a OegHble TyMycoM MHHEpalIbHBIC IOYBBI COJEPXKAT
IPEUMYIIECTBEHHO OOMEHHBIN Al*" .

Y modYB C TIOBBIIIICHHOH OOMEHHOW KHCIIOTHOCTBIO HEOJAronpHUsATHBIC arpOHOMHUYECKHE
CBOMCTBA, KOTOpPbIE MOIYT OBITh YJIy4YLIEHbl H3BECTKOBAHMEM W BHECEHMEM OpPraHMYEeCKHX
ynoOpeHuit.

OOMeHHast KHMCJIOTHOCTh PEryJupyeT peaklMi0 MOYBEHHOro pacTtBopa. OHa MOJIKUCISET
HEUTpanbHBIA ITOYBEHHBI pPAacTBOp WM YBEJIWYMBAET AaKTyaJbHYIO KHUCJIOTHOCTH Ojaroaaps
B3aUMO/JICHCTBHIO TBEPAOH (ha3bl MOUBBI C KATHOHAMU PACTBOPUMBIX COJIEH.

[IposiBnsieTcss mpuU 3arpsi3HEHUU IIOYB PACTBOPUMBIMU COJISIMU IPOMBIIIJIEHHOTO WJIU
CeIbCKOXO03s1iicTBeHHOr0 npoucxoxaeHus. Ilpu stom H' BeitecHsiercs u3 IIIIK. OcobenHo
TokcrudeH Al , mepexomsimii B pacTBOp B pe3yibTaTe OOMEHHBIX peakiuii. B cBsi3u ¢ oTuM
YpOBEHb OOMEHHOM KHCIIOTHOCTH HOJUIEKHUT 0053aTeJIbHOMY KOHTPOIIO MpPH TOYBEHHOM
MOHMTOPUHIE U XapaKTEPUCTHUKE 3arpsS3HEHHBIX MTOYB.

OOMeHHast KHCIIOTHOCTh Haubosiee IpKO BBIPAYKEHA B MOJ30JUCTBIX U KPACHO3EMHBIX IOYBaX
(pH 3 4).

Ona He mposBISIETCS WM C1a00 TPOSIBIAETCS B OIOJ30JICHHBIX U BBIIIEIOYEHHBIX
YepHO3eMax, a B IMOYBaX C HEUTPAJbHOM WM WLIENIOYHOM peakuuedl He OOHapyKUBAeTCsl U He
OIpeAeIsAeTCS.

I'uaponuTHyuecKkas KUCIOTHOCTh OTPENEIIASTCS HATMYMEM B TIOYBE TIOTJIONICHHBIX HOHOB H' 1
AP | crnocoOHBIX OOMEHHMBATHCS HA KATHOHBI THIPOJMTHYECKH MIENOYHBIX coseil. Jlus ee
onpeneneHust ucnoib3yoT 1 M pactBop CH3;COONa ¢ pH = 8,2. Katuonsl HaTpusi BRITECHSIOT U3
[IIK Bogopoa 1 adtOMUHHM 1O CXEME:

[TITTK]™ o3+ + 4CH;COONa + 3H,0 — [IIIK](Na"), + 4CH;COOH + Al(OH),

ITockonbKy NpU 0HOKPAaTHOM 00paboTKe pacTBOPOM BCS TMIIPOJIUTHYECKAsT KUCIOTHOCTh HE
U3BJICKACTCS, B PAaCUYeThl BBOIAT KOdpduumeHT 1,75 Ha HEMOTHOTY BBITECHEHHs. B 3TOM ciryuae
OIpPEACIIAETCS BCS KUCIOTHOCTh NOYBBI KaK akTyasjbHas, TaK U NOTEHUUAJIbHAs, IO3TOMY YPOBEHb
TUAPOJIUTHUECKON KUCIOTHOCTH 3HAYUTENIbHO O0JIbllle OOMEHHOM.

I'maponuTHueckass KUCIOTHOCTh SIBJISETCS HEepBOM (POpMOM KHCIOTHOCTH, MOSIBIISIOLIEHCS
npu o0eAHEHUU MOYBBl OCHOBaHUSIMU. COOCTBEHHO OHa (IpU OTCYTCTBUM OOMEHHOW) HE BpeIHA
JUI pacT€HUH, HO Ba)KHA Ul YCTAHOBJIEHUS 103 M3BECTH IPU M3BeCTKOBaHMM. OOBIYHO K IOYBE
NO0aBISAIOT KapOOHAT KaiublMs (W3BECTb), KOTOPBIH HEHUTpaNM3yeT pa3ludHble  (HOPMBI
KHCJIOTHOCTH:

[TITIK]H", + CaCO; —[IIIK]Ca*+H,CO;—[IIIIK]Ca**+CO,+H,0
[TIITK]AA’"+ 3 CaCOs+ 3H,O—[IIIIK]Ca*3+2Al(OH);+3CO,

Jlo3pl M3BECTM PACCUMTHIBAIOT 1O BeanuuHe pH  coneBOM BBITSDKKM C YYETOM
IrPaHyMETPUYECKOIO COCTaBa I0YB.

L]enounocms nous

PasnmuyaroT akTyaJbHYyl0 M TNOTEHIHMAIBHYIO IIEJIOYHOCTb. AKTyallbHas IIEIOYHOCTh
00yCJIOBJICHa HAJIMYUEM B TIOYBEHHOM PACTBOPE TUAPOIUTHUYECKUX IIEIOYHBIX COJICH: KapOOHATOB
U TUIPOKapOOHATOB Kallusl U HATpHsl, Kalnblysi U Maruus. Kpome Toro, mpuuuHOi ee MOXeT ObITh
npucytcTBue OopaToB, ¢docdaroB, Cyab(UIOB, CHIMKATOB W COJEH HEKOTOPHIX OPTaHUYECKHUX
KHCJIOT, NMPEUMYILECTBEHHO I'ymMaToB. bonbmioil Bkiag B (OpMUpOBaHHE IIEJIOYHOCTH BHOCHUT
kapOonatHo-KanbimeBass cucremMa CaCO; —H,O —CO, . KapOonar KanmbpIMs HpPHCYTCTBYET B
TBEPAOM YaCTH MOYBHI, BOAA B MIOYBE UMEETCS MOYTH BCETa (32 UCKIIOYEHUEM CHIBHBIX 3aCyX), a
CO; Bceraa ecTh B TOUBEHHOM BO3/YXE.

[ToYBEHHBIH PACTBOP TAKOM CHCTEMBI COAEPKHUT pasHbie KommuectBa Ca*™ ,COs* ,H™, HCO;',
u BenuuuHa pH perynupyercs, o CyTH, TOJbKO HapuuaibHbiM faBieHueM CO, . Ota cucrema
pa0oTaeT 10 Tex Mop, MOKa B TBepaoi yactu moussl mpucyrctByer CaCO; , u o0ycioBiIMBaeT



BennuuHbl pH mouBeHHbIX cycnensuit n1o 7,5...10,0 B 3aBUCUMOCTH OT MAapIUAIBHOTO JIaBJICHUS
CO; B NOYBEHHOM BO3/yXE.

[ToTeHuuanbpHast METOYHOCTh 00YCIIOBIEHA HAIMYMEM MOTJIOIIEHHOT0 HATPUS U MIPOSBIISAETCS
[IPY B3aUMOJICUCTBUHU C YIOJIbHOU KUCIOTOM:

[TIITK ] Nt H,COs=[TITITK " Nas tNayCO;
[TITTK ] Nae +Ca(HCO5),=[TTITIK]Ca+2NaHCOs

Kak 1 KUCIIOTHOCTB, 11E€JI0YHOCTh NTOYB BhIpaXKaeTcsl B MIJIIMAKBUBaieHTax Ha 100 r mouBsl U
€€ MPUHATO OLICHUBATH 110 3HAYCHUIO aKTyaJbHOW KHCIOTHOCTH, KOTOpasl ONpPENENsIeTcs B BOAHON
BBITSIKKE.

[lenounas peakuus HeOnarompusTHa JUIs OONBIIMHCTBA PACTEHUil, a MOYBBI MPUOOPETAIOT
HeOnmaronpusiTHele (usnueckue u xumudyeckue cpoiictBa. Ilpu pH 9 —10 onm otinyarorcs
BA3KOCTBIO M JIUIIKOCTBIO, BO BJIAJKHOM COCTOSIHUM — PACILIBIBAIOTCS, TEPSIOT CTPYKTYpHOCTb, a
3aTeM TpH BBICHIXaHWH CIIMBAIOTCS B IUIOTHBIC, OYEHb MPOYHBIC TJBIOBI, KOTOPHIE YacTO HE
NOJIal0TCs  JIeHCTBUIO TuTyra. TakoBBI COJIOHIIBI, KallTaHOBBIE, Oypble, 3aCOJEHHbIE MOYBBI.
VYCTpaHAOT IIET0YHOCTh TUICOBaHMEM. [Ipu THIICOBaHMM MPOUCXOJUT PEAKLMSI BHITECHEHUS
HOIJIOIEHHOTO HAaTpusi, OOYCIOBIMBAIOIIErO HEONAronpusTHbe (U3NYECKHE M XUMHUYECKUE
CBOICTBa TaKMX MOYB, M 3aMEILIEHUE €r0 Ha KaTMOH KaJbIIHs:

[TITIK]Na"+CaS0O4*2H,0—[IIIK]Ca+Na,SO4+2H,0

O6pazyromuiicss Na,SO4 ymansoT U3 MOYBEHHOW TOJIIM MyTeM NPOMBIBOK. HackieHnHas
KaJbllUeM T0YBa MpuoOpeTaeT OnaromnpusTHble (U3MYECKHE CBOMCTBA: CTPYKTYpHOCTD,
BOJIOIIPOHUIIAEMOCTh M BOJOYAEPKHUBAIOUIYIO  CIIOCOOHOCTh, JIOCTATOYHYKD  IOPUCTOCTB;
yJIydlIalTCs U XUMUYECKUE CBOMCTBA — CHIXKaeTcs pH, ynansercs TOKCHUHBIA AJI paCTCHUM MOH
Na', yMeHbIIaeTCs MCTOYHOCTb.

IKCIIEPUMEHTAJIBHASA YACTb

Hocynaunpubopsl

1 Becol ananmuTH4ecKHe.

2 Becbl TeXHUYECKUE.

3 Becbl TexHUYECKHE.

4 pH-meTp.

5 Hentpudyra

6 Konuueckue kon0bl BMECTUMOCTEIO 250 cv® (2 miT.).

7 MepHbIi uHAp BMeCTUMOCTBIO 100 cM? (2 mT.).

8 OOpa3s1ibl OYB.

9 ®dunpTpoBasibHas Oymara.

10 Xumuueckuii cTakan BMECTUMOCTBIO 50 M’ (2 mT.).

PeakTuBbUpacTBODEI

1 Crangapt-tutpst 4,01; 6,86; 9,81.

2 Pacteop KOH (100 r/mm?).

3 PactBop HCI (10 %).

4 PactBop KCI (1 n.).

Omnwit 1: IlpuroroBienne BOAHON BBITAKKH U3 MOYBbI

[IpoOy Bo3mymIHO-cyX0i mouBbl Maccoil 30 I, B3BELICHHYI0 Ha aHAJIUTHYECKUX BECAX C
norpemHocThio He Oonee 0,1 T, moMecTuTe B KOHMYECKylo KouOy. K mpoOe mpuieiite MepHBIM
rHapoM 150 M’ qUCTHIIMPOBAHHON BOJIBI, HE COJEPIKAILEH YIIIEKUCIIOTHI, 3aKPOTE MPOOKOIA.
[Tepemeraiite B TedeHHe 3 MUH B LIEHTPU(YTe U OCTaBbTE HAa 5 MUH I OTCTaWBaHUS.

OmnsiT 2: U3mepenne pH BOAHOM BBITSKKH

[TouBeHHy0 CcycrneHsuo o0bemMoMm 15 —20 cM’, monydeHHyrO B ombiTe 1, mepeneiite B
xumudeckuil crakan u uameposte pH. [lokazanus pH-Merpa cuuthiBaiiTe He paHblue, yem yepes 1,5
MUH II0CJI€ HOTPYKEHMs 3JEKTPOAOB B H3MEPSIEMYIO Cpely, mociie npekpaiieHus apeinda pH-
MeTpa.

OmnwiT 3: IIpurorosieHue coieBoil BHITAKKH U3 MOYBBI



[IpoOy Bo3myIIHO-CyX0i mouBbl Maccoil 30 T, B3BEIICHHYI0 HAa aHAJIUTHYECKUX Becax C
norpemHocTeio He Oonee 0.1 r, moMmectuTe B KOHHUYECKyl0 kojbOy. K mpobe mpuiieliTe MepHBIM
mummEapoM 75 eM® 1 H. pactBopa KCls, 3akpoiite npoOKoii U mepeMenaiiTe B TeueHue | MuH.

OnsIT 4: U3mepenne pH coJieBoii BBITSKKH

[TouBeHHyI0 CycreH3H©0 00beMoM 15 —20 cM’, IONyYeHHYIO B ONBITE 3, IEpeleiTe B
XuMHUYecKui crtakaH u u3mepnrte pH. [lokazanus pH-metpa cunthiBaiiTe He paHee ueM 4yepe3 1 MuH
1ocJie MOTPYKEHHUS JIEKTPOIOB B CYCIIEH3HIO.

3aHecuTe OMyYeHHbIC PE3yIbTaThl B TAOIUILY.

Tabmuua 2.3
Ne po6s1 MecTto otOopa npo6s! | pH BoaHOM BBITSHKKH | pH cONEeBO BBITSKKI
5 BeIBOAbI
Obpasey 6vigooa: B pesynbrare 1abopaTopHOil paboThl omnpeaenaeHo: pH BOJHON BBITSKKU
nouBbl (pH = ), pH coneBoil BeiTskku nouBbl (pH = ). M3yuenHslil oOpaser] mouBbl
OPUTrOACH (HENPUTOAEH) JUIsl BbIPAIMBAHUS CIEIYIOUIMX CEJIbCKOXO3SMCTBEHHBIX KYJIBTYP
( ), Hy)K7aetcsi (He HY)KJIaeTcsl) B NPOBEACHUU MEIHOPATUBHBIX
pa0or.

Konmponvhvie BOpocsl
1 Yro Takoe ouBEeHHBII pacTBOp?
2 Kakue cymniecTBytoT METO bl BBIJICJIEHUS IOUBEHHOTO pacTBOpa’?
3 Yro npexncrasiusier coboii ITITK?
4 B uem nposiBisitores 3amuTHbe QyHKIuM TITTK?
5 Yro Takoe akTyanbHas KUCIOTHOCTH? YeM oHa 00yciioBiieHa?
6 KaxoBa knaccugukanys no4s o ypoBHsIM aKTyadbHOW KMUCIOTHOCTH?
7 K yeMy npuBOIUT N30BITOYHASI KUCIOTHOCTH?
8 Kak MOXHO ycTpaHUTh U30BITOYHYIO KUCIOTHOCTh?
9 Yro Takoe nNoTeHUUaNbHAs! KUCIOTHOCTh?
10 Yem oTnmaaercst OOMEHHAs U TUAPOITUTHYECKAST KUCIOTHOCTh?
11 Yro Takoe 1mea04yHoCThb ouB?
12 Kak paboraeT kapOOHATHO-KaJIbLIMEBAsI CUCTEMA B IOYBE?
13 Yem oTnnyaercs akTyajabHas U NOTEHUUAJIbHAS HIEIIOYHOCTb?
14 K yemy npuBOUT U30bITOYHAS 11I€JIOYHOCTh B [TOYBAX?
15 Kak MOXHO YyCTpaHUTh N30BITOYHYIO MIETOYHOCTh?

JlabopaTtopHnas padota No3
OL EHKA 3KOJIOT'HYECKOI'O COCTOSHUS ITOYBbBI 11O COJIEBOMY
COCTABY BOJHOM BBITSI’)KKA
(3 4, camocrosTensHas padoTa - 2 )

Lenv pabomur:

1 onpenenuth obliee coAepKaHUe COJIel B MOYBAX MO BEIMYMHE TIOTHOTO OCTAaTKa BOAHOMN
BBITSDKKH,

2 KaueCTBEHHO ONPEICIUTh COJEP>KaHUE XJOPHUA-UOHOB, CYIb(aT-HOHOB, KalblUsi U
HUTPATOB B BOJIHOM BBITS)KKE TTOYBHI;

3 1O TONY4YEHHBIM OSKCIEPUMEHTAIBHBIM JAHHBIM CHeJaTh BBIBOJ O THUIIE M CTEIECHU
3aCOJICHHOCTH HCCJICTyeMBIX ITOYB;

4 3aKpenuTh TEOPETUUECKHIE 3HAHUS 10 XUMUYECKUM CBOMCTBAM IIOYB.

Obuwue nonoscenus

3aCONEHHOCTh  TOYBBI  XapaKTEpU3YeTCsl  MOBBIICHHBIM  COACpXKAaHHEM  JIeTKO- U
CPEIHEPACTBOPUMBIX MUHEPATBHBIX COJICH, YTO HEOJArONMPHITHO CKa3bIBACTCS Ha (PU3UICCKUX U



XUMHYECKHX CBOWCTBAX MOYBBI M CO3/IaeT HEOJIArONpPHUSATHBIC YCIOBUS I Pa3BUTHS M POCTa
pacrennii.  CUJIBHO3acCOJIGHHBIE  IOYBBI ~ OOBIYHO  HENPUTOAHBI U1 BBIPALIMBAHUSA
CEIIbCKOXO3SHCTBEHHBIX KYJIBTYP.

JlerkopacTBOpHMBIE COJIM B MOYBAaX MPEACTaBICHBI IPYNION COEIMHEHUH, OTHOCAIIMXCS K
KJlaccaM XJIOPHIIOB, HUTPATOB, Cynb(paToB W KapOOHATOB M XapaKTEPHU3YIOMIMXCS BBICOKOU
pPacTBOPUMOCTHIO B BoJie — Oosee 2 /1.

HaubGonee BpeaHsIMu iist pacTeHui comsimu sBisiioTest cona ( Na,COs; ), xmopuasr (NaCl,
MgCl,, CaCl,) u cynbgat Hatpust (Na,SO4). JlerkopacTBOpUMBIE COJIM, TOBBIIIAIOIINE [I0A0POANE
NOYB —HUTpaTHl. 13 cpeqH epacTBOPUMBIX CoOJieil O€3BpeIHBIMHU SBISIFOTCS KapOOHATHI KaNbLUS U
MarHusi, a Takke cyinbdar Kamblus (rurnc). BpenHoe BiusiHME Ha pacTeHUs OKa3bIBaeT 3aKHUCh
JKele3a, a THAPATHI OKUCH Kelle3a — Oe3BpeIHBI.

HauOonee mupoko pacnpocTpaHEHbl B TOYBAaX CIEAYIOIIME MHHEpalbl W TPYIIbI
nerkopactBopumbix cosiei: ramut (NaCl), mupabwmur (Na,SOs - 10HO), tpona (NaHCO;
Na,COs), coga (Na,COs - 10H,0) u npyrue.

OO6miee coaepkaHuWE JETKOPACTBOPUMBIX COJIEW B TOYBaX W KOJHMYECTBO OTHEIBHBIX
KaTHOHOB M aHHMOHOB OLICHMBAIOT 110 JIaHHBIM XMMHMYECKOT'0 aHaJIn3a BOAHOH BBHITSKKH. OO0 obiiem
KOJIMYECTBE COJIEH B MOYBAX CYIAT MO YACITBHON 3JIEKTPOMPOBOAHOCTH KHUIKOH (ha3pl MOYBHI HITH
0 BEJIMYMHE TUIOTHOTO OCTATKA.

CyMmMapHOe cojiepKaHue COJIe B TIOYBEHHOM PacTBOpPE (IUIOTHBIM OCTATOK, MI/IM3) CBSI3aHO
¢ anekTpornpoBoaHocThIO (OI1, MCM/cM) sMnupuueckoit popmyioit

IInorasiii octatok = 0,64 - OII

bonbias 4acTh 3€pHOBBIX KYJIbTYp CHHXAET YPOXKAWHOCTH INPH 3JIEKTPOIPOBOIHOCTH,
cocrapisttomieit 4...6 MCm/cM. JI71s OBOIIHBIX KYJIBTYP H IDIOJOBBIX JIEPEBHEB ITH BEITUYHUHBI €IS
Hiwke 1 —2 MCwm/cm. OtpunarenbHbiil 3h(eKT BAMSHUSA JIETKOPACTBOPUMBIX COJIEH Ha pacTeHHs
CBSI3aH C COBOKYITHBIM JIEHCTBHEM TpPEX paszIMUHBIX MeXaHH3MOB. [Ipeobnanaroniyro poib Urpaet
OOBIYHO BBICOKOE€ OCMAaTHUYECKOE JaBJIEHHME IIOYBEHHOI'O pacTBOpa, BO3HHUKAlOIIee U3-3a
COJIEpKaHUsI PACTBOPEHHBIX COJIEH M MPUBOJSIIECE K TUIOXOH YCBaMBAEMOCTH BJIarM PACTCHUSMHU.
[TosTOMy pacTeHus B 3aCOJEHHBIX IOYBaX 4YacTO CTPAZar0T OT 3acyXW Jake IMpPU BBICOKOU
BIOKHOCTH TO4YBHIL. Eme onuH (axTop, MPEnsTCTBYIOMIMKA HOPMAJbHOMY pOCTY pacTeHHH —
cnenuduueckoe Bosaeiicteue nonos Cl-, SO, , HCO; , Na“, Ca**, Mg*" , unorna NO; u K" .
Korna B nucthsix HakammBaercst 6onee 0,5 % ClI™ wam 6osee 0,2 % Na™ (B pacuere Ha CyXyro
Maccy), TO MPOUCXOAUT OOrOpaHHe JUCThEB, OHU MPUOOPETAIOT OPOH30BYIO OKPACKy, BO3HUKAIOT
HEKPO3BI.

[pennonaraercsi, YTO MPU BOSHUKHOBEHHH BBICOKOW KOHIICHTPALIUK B pacTBOpe HOHOB Na' u
Cl' B pacreHusiXx Hapymaercs MpoIecCc TpaHCIHpalHud. BhICOKas KOHIEHTpamus B MOYBEHHOM
pactBope cosieit Ca>" IpuBOAUT K HAPYIIEHHUIO MUTaHKs pacTeHuil kKatnonamu Mg™ u K™ . Beicokoe
COJIep)KaHWE B PACTBOPE HMOHOB HATPHs YXYIIIACT YCIOBHUS TUTAHWUS DPACTCHUH KaIbLUEM U
MarHueM, yxyamaeTr (u3ndyeckue CBOMCTBA MOYB, a MPHUCYTCTBUE B MOYBAX COJbI OOYCIOBIUBACT
MICJIOYHYIO PEAKIHUI0 CPeIbl, YTO TMPEMATCTBYET HOPMAJILHOMY pPa3BUTHIO OOJBITMHCTBA
CEJIbCKOXO03SHCTBEHHBIX KYJIBTYP.

OCHOBHOW MENMOpPATHBHBIN TpUEM, HAIPABICHHBIH HA TOBBIIMICHHE MPOAYKTUBHOCTH
3aCOJICHHBIX TOYB, — IPOMBIBKM BOJOM, MPUBOJAIIME NPU HAJIMYUM JPEHAXKa K YIAJICHUIO W3
MOYBEHHOTO TPO(HISA JIErKOPaCTBOPUMBIX cosiell. OcoOEHHO TUIOXO TOMAIOTCS METHOPALuU
MOYBBl COJIOBOTO 3aCOJIEHUS, HE COJAEp)KallMe TuIica, TaKk Kak OHM HMEIT IUIOXYIO
BOJIOTIPOHUIIAEMOCTb.

B ecTecTBEHHBIX YCIOBHUSX 3aCOJIEHHE IOYB INPOUCXOAMUT 3a CYET BBIMAJCHUS COJIeH U3
3aCOJICHHBIX TPYHTOBBIX BOJ| WJIM IIPUHOCOM COJIEH M3 MOPEW M OKEaHOB M C TEPPUTOPHUH, I'Ze
IIMPOKO PAacCHpOCTPAHEHBI COJISTHBIE 03epa. BaXKHBIM HCTOYHMKOM coJied B laHAMIA(TE, B TOM YUCIIe
U B TPYHTOBBIX BOJAax M B IOYBAX, CIY)KaT 3aCOJICHHbIE MAaTEPUHCKHE MOPOJIbI, OCOOEHHO —
coJsiHbIe KyroJsia. HekoTopoe Koinu4yecTBO cojiei MOXKET MOCTYNaTh B BEPXHHE TOPU3OHTHI TTOUBHI C



OTIaJIOM pacTeHUi — raroGuToB (CoysTHOK). Ha opomaemMpIx MaccBax CyIIeCTBEHHBIM UCTOYHUKOM
coJiell B IOYBaX MOTYT ObITh OPOCUTENbHBIE BOJIBI.

[To cocraBy conelt, mpUHUMAIONIUX Y4YacTHE B Mpolleccax 3acoyieHus mnou, B.A. Kosna
BBIJIETISIET CIEAYIONINE POBUHIIUHN COJCHAKOIIIICHHUS:

sxjopuaHoro coneHaxkomneHus (IIpukacnuiickas);

scynbdatHo-xnopuaHoro 3aconenus (Typanckas, [Ipuuepnomopckas, banxami-3aiicanckasi);

*XJIOPUTHO-CYIIB(HATHOTO COJIEHAKOIICHUS (IToBomxcko-Ypanbcekas, LenTpanbHO-
Kazaxcranckas, HekoTopble pailonsl CpenHeit A3un);

scynbdatHo-comoBoro 3acosienus (IIpuaynaiickas, CpenneykpamHckas, CpemaHepycckas,
CpenneBomxkckasi, 3anaaHnocubupckas, Boctounocubupcekasi, SIkyrckas).

CreneHu U TUIIBI 3aCOJIEHHOCTH MOYB B 3aBUCUMOCTH OT KOHILIEHTPALIMM COJIEH NMPUBEACHHI B
Tabmn. 3.1.

Ta6muma 3.1
CreneHb THIIBI 3aCOJIGHHOCTH B 3aBUCMMOCTH OT THIIA U MacCOBOM JOJIM COJICH B
3aCOJICHHOCTH TIOYB cyxou nouse, %
XJTOpHJIBI | Cynbhatbl | I'upokapOOHATHI
JList xopuno-cynbGhaTHOTO 3aCOICHUS
Hezaconennnie 0,01 - -
Cnabo3acoyieHHbIE 0,01-0,05 - -
CpenHesacoaeHHbIe 0,005-0,10 - -
CUIbHO3aCOJICHHEIC 0,1-0,2 - -
ConoHuaku » 0,2 - -
JLnist cynb(haTHOTO M XJIOPHUIHO-CYIIb(ATHOTO 3aCOJICHUS
He3zacomennsie 0-0,1 <0,10 -
Cnabo3acoyieHHbBIE 0-0,1 0,1-0,4 -
CpeHe3acoIeHHbIC 0,05 0,4-0,6 -
CHIIbHO3aCOJIEHHBIE 0-1,0 0,6-0,8 -
ConoHyaku - > 0,8 -
JI71s1 COmOBOTO M CMEIIAHHOTO 3aCOJICHUS

Hesaconennsie 0,001 0,02 0,6
Cnabo3acoyieHHbIE 0,001 0,05-0,1 0,1-0,2
CpenHesacoaeHHbIe 0,1 0,2 0,2-0,3
CWIbHO3aCOJICHHBIC 0,2 0,2 0,3-0,4
CoJtoHJaku 0,2 0,2 » 04

Bmopuunoe 3aconenue noug

[Ipy HakomieHMH B TIOYBAaX JETKOPACTBOPUMBIX COJIEH, MPOUCXOISIIEM BCIEICTBUE
HCKYCCTBEHHOI'O U3MEHEHHS BOJHO-COJIEBOTO PEKMMA, Yallle BCErO IIPU HEMPABUIBHOM OPOLIEHHH,
pexxe —Ipu HEYMEpPEHHOM BbIAace Ha JIyrax, MpPU HENPaBUWJIBLHOM pETYJIUPOBAHUU IaBOJKOB,
HENPaBUWJILHOM OCYLIEHUHU TEPPUTOPUH U TaK JAJIEE, BOSHUKAET BTOPUUHOE 3aCOJICHUE IIOYB.

[Ipouiecc BTOPUYHOTO 3acOJEHHMSI MOXKET HAKJIAAbIBaThbCsl Ha TOYBBI E€CTECTBEHHO
3aCOJISIOUINECs, OCTaTOYHO-3aCOJICHHbIE, HCXOJHO HE3aCOJICHHBIE WIH TIyOOKOpPaCCOJCHHBIE.
OcHOBHBIE MEXaHM3MBl 3TOTO Tpolecca — TMPUHOC COJNIEH C OPOCUTEIBHBIMH BOJAMU B
pacTBOPEHHOM WJIM B3BEIIEHHOM COCTOSHUM M BBINAJCHHE COJIEH B IOYBEHHOH TOJILE U3
MUHEPATN30BaHHBIX TPYHTOBBIX BOJI, YPOBEHb KOTOPBIX MPU OPOIIEHUH YacTo moaHumaercs. [Ipu
HEJIOCTaTOYHOM JIpEHa)X€ BTOPUYHOE 3aCOJIEHHE MOXKET MMETh KaTacTpOo(pUUECKUe MOCIEACTBUS,
TaKk Kak u3-3a OOJIBIIOTr0 HAKOIUIEHHS COJIel B MOYBaxX OOUIMpPHBIE MAacCCHUBBI OpPOIIAEMBIX 3€MEIb
CTaHOBSTCS HEIPUTOJHBIMU JUIS 3€MIIEIENHS.

BropuuHoe 3acosieHre MOYB Ha OPOIIAEMbIX Y4acTKaX 4acTO COMPOBOXKAAETCS 3arpsi3HEHUEM
MIOYB TSKEIIBIMU METaJIaMH, TIECTULIUAaMU, TepOUTIUIaMU, HUTPATaMH, COSAMHEHUIMH Oopa.

[Ipy BTOpUYHOM 3aCOJEHUU MPOUCXOMAAT CYIIECTBEHHbIE M3MEHEHUS MHOTUX XHUMHUYECKHUX
CBOICTB MOYB: OJTHOBPEMEHHO C HAKOIIJIEHUEM JIETKOPACTBOPUMBIX COJIEH aKKyMYJIUPYIOTCS TUIIC U



KapOOHATBI, OKa3bIBAIOIIME OJAarompHATHOE BO3/ACHCTBHE Ha (DU3WYECKHE CBOWCTBA IIOYB; B
HEeOJaronpusITHYI0 CTOPOHY M3MEHSETCSl COCTaB IOYBEHHOI'O IOIJIOUIAIONIET0 KOMIUIEKCa, B
xotopom Ca’" 3amemaercs monamu Mg” u Na“ , Bo3pacTaerT MOABMKHOCTH COEIAMHEHWH Kaulus,
KPEMHHS U JKene3a.

N30exarb MHOTMX M3 NEPEUYUCICHHBIX OTPULATENBHBIX IOCJIEICTBUN  OpPOIIAEMOT0
3eMJIeJIeNIusl MOYKHO Ha OCHOBE NMPUMEHEHUs1 00jiee COBPEMEHHOM TEeXHOJIOTUHM C UCHOJIb30BAHUEM
3aKpBITBIX TPYOONPOBOIOB, MOKIEBAaHHUS MajOl WHTCHCHUBHOCTH, JpPEHaXXa TPYHTOBBIX BOJI,
KOHJIMIIMOHUPOBAHUSA OPOCHUTENIbHBIX BOJ M Tak jainee. [Ipu opomeHun HeoOXoIuMa BbICOKas
KyJIbTypa 3eMJIeIeNUsl, CTPOTO€ COOJIIO/IEHUE TEXHOJIOTUYECKUX HOPM, YUET BIaKHOCTHU MOYB.

OKCITEPUMEHTAJIbHAS YACTD

Hocynaunpubops

1 Becel TexHuueckue.

2 OOpa3ipl MOYB.

3 brokc 1 B3BEIIUBaHMS [TOYBBI.

4 Konnueckue Koa0bI BMECTUMOCTBIO 250 cM? (2 mT.).

5 Hentpudyra.

6 ®unbTpoBasibHas OyMmara.

7 CTexJIsHHas1 BOPOHKA.

8 MepHBIN UIMHAP BMECTUMOCTBIO 25 cM°.

9 Tlunerka 25 cm’.

10 dapdoposas garka.

11 Bonsnas Oaus.

12 CymmnbHbIi mkad.

13 ITpobupku.

PeakTtuBbpiupacTBOpBH

1 HNO; (koHir.).

2 PactBop AgNOs (20 %).

3 PactBop BaCl, (20 %).

4 HCI (xoHir.).

5 Pactop HCI (10 %).

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

7 PactBOp nudeHmnaMruHa B CEpHOI KUCIOTE.

OmnpiT 1: IlpuroroBieHne BOAHOMW BBITHAKKH M3 MOYBbI U (PMILTPOBAHUE MOYBEHHOM
CyCIeH3HHU

[TpuroTroBpTe BOAHYIO BBHITSDKKY W3 IMOYBHL. [lociie 4ero BBITSHKKY OTQHIBTPYWHTE depes
IBOIHOMN ckiamyaThii GpuibTp. OUnbTp momecTuTe B BOPOHKY auameTpom 15...20 cMm Tak, 4ToObI
oH nexain Ha 0,5...1 cM Huxe Kpast BOpoHKH. ColiepKUMO€e KOJIObI BCTPSIXHUTE, YTOObI B3MYTUTh
HaBeCKy, U Ha (QWIbTp cTapaidTech MEepeHecTH BCIO MouBy. CTpyl0 CYCHEH3MM HaIlpaBbTE€ Ha
OOKOBYIO CTEHKY BOPOHKH, 4TOOBI HE mopBaTh GuibTp. [lepByro mopuuio ¢puibTpata 00beMOM 10
10 cM® oTOpockTe M TONBKO 3aTeM coOepuTe (UIBTPAT B YUCTHIM CyXOM NPUEMHHK (KOJIOY).
MyTHbI# QuiTbTpaT nepe@uabTpyiiTe. M3MepbTe MEpPHBIM HIIMHAPOM KOJIMYECTBO (PHIBTpATA.

OmnbiT 2: Onpene/ieHue NJIOTHOTO OCTATKA BOJHOM BBITSIKKH

Ot6epure TuneTkoi 25 cm’ QuiubTpara, MOMECTUTE B BHICYLNIEHHYIO M B3BELICHHYIO C
norpemHocThio He 6omee 0,001 r dpapdopoByto yamiky u BeinmapuBaiiTe GUIbTpPaT HA BOASHOI OaHe.
[To OKOHYAaHWM BBHIMAPUBAHMUSA YANIKy C CyXHM OCTAaTKOM MPOTPUTE CHAPYXKH (DUIBTPOBAIBHOM
Oymaroii W BeIcymuTe B cymmibHOM Imkady npu 105 °C B TedeHume Tpex 4acoB, OXJIAAMTE,
B3BECHTE C MOrpenrHocThio He 6oee 0,001 .

Jns Toro, 4roObl yHaldWTh M3 CYXOrO OCTaTKa pPAacTBOPUMBbIE OpPraHMYECKUE BEIECTBa,
NPOKAINTE YalIKy ¢ cyXuM octaTkoM B Mydene mpu 600 °C mo Gemoro mera: 10...15 muH c
MOMEHTa JIOCTM)KEHHUSI YKa3aHHOM TeMmmepaTypbl. Eciau o3oiieHMEe He NpOM30LUI0, TO YallKy
oXJaauTe, 100aBbTE HECKOJIBKO Karelb AUCTUUIMPOBAHHOMN BOJIBI M CHOBA MPOKAJIHTE.



MaccoByto 707110 TUIOTHOTO OCTaTKa BOJHOW BBITSDKKM B aHAIM3UPyeMOM TmouBe, B %,

BBIYUCIIUTE 110 (hopmyIie:

(m—n;s) 0500 o0

I7Ie m —Macca Yallkd ¢ OCTaTKOM, T; m; —Macca myctoil yamku, r; 500 —ko3ddumment
repecyera B MPOLEHTHI; 25 —00beM TPOOBI BBITSIKKH, CM”.,

ConepxaHre BOJOPACTBOPUMBIX CoOJied B OOJNBIIMHCTBE IMOYB KOJIEOJETCS OT COTHIX 0
JIECATHIX J0JIel MpoleHTa. 3aCOJIEHHBIMU CUUTAIOTCS TIOYBHI € cofepkaHueM coieit 6onee 0,2 %.
Ecnu B mouBax conepxanue coneil mpessimaet 1 %, TO UX OTHOCST K COJIOHYaKaM.

OnbiT 3: KadecTBeHHOe ompenejieHHe XJIOPHA-MOHA, CyJb(aT-HOHA, KAJIbBIUA M
HUTPATOB B BOJAHOM BPTAKKE

Onpeodenenue X10pud-uoHo8

Hasteiite B mpoGupKy 5 cM® puiIbTpaTa BOJAHOMN BBITSKKH, MOAKUCIHTE a30THON KUCiIoTOM (1
—2 KaruiM) AJis pa3pylieHns 0MkapOOHaTOB, MPUOaBbTE HECKOIBKO Kallellb a30THOKUCIIOTO cepedpa,
nepementaiite. [lo xapakrepy ocaaka xjopuaa cepedpa caenaiTe BbIBOJ O COJEP)KaHUU XJIOPHI-
VOHOB B IIOYBE:

I1oTHEIN OCTATOK =

Ocanox Conepxanne Cl
mr Ha 100 cM® BBITSKKH r Ha 100 r mouBsl, %
Bonpmoi XmonseBuaHbINA » 10 JlecsaTele monun
CunpHas MyTh 5-10 Cotble goau
OnanecueHnus 0,1-1 TrIcsIUHBIC HOIH

Onpedenenue cynoham-uonos
Haneiire B mpobupky 2 cM’ (uiabTpara BOJHOM BHITSIKKH, T00aBTE€ HECKOJILKO KaIlellb
KOHIIEHTPUPOBAHHON COJISHONW KUCIOTHI U 1 —2 cMm® pactBopa xsopuctoro Oapus. PactBop B
MpOOHpKe HArpenTe A0 KUTICHUSI.
[Ipu Hamuuwuu cynbdaToB BhIMAAaeT OCNbI METKOKpUCTAUTHUEeCKu ocanok. [1o xapaktepy
0caJika cJieNlaifTe BBIBOJ O COJIEP’KaHUU CYIbh(haT-HOHOB B MOYBE:
Ocanox Conepxanue SO*,

mr Ha 100 cM® BBITSDKKH | r Ha 100 r nouBsl, % |

bob1110#1, OBICTPO OCENAIOLIHI HA THO 50 [Hecsteie nonun
MyTb, NOABJISIONIASICS Cpa3y 1-10 Cortble 1011
MeneHHo nosiBisitolasics ciadas MyTh 0,5-1 TeicauHbIE NOIU

Onpedenenue kanbyus

Hanelite B mpobupky 2 cM’ (GuUIbTpaTa BOJHOM BBITSKKH, IOAKUCIMTE 1 —2 Kamuismu
CONISIHOM KMCIOTHI U Jo6aBbTe 1,5...2 cM® pacTBopa okcamara ammoHMs. Ilo xapakrepy ocaiaxa
cZieslaiiTe BBIBOJ O COJIEP>KaHUU KaJbIHsl B OYBE:

Ocanox Conepxanue Ca*
mr Ha 100 c™® BeiTskku | 1 Ha 100 r moussl, %
bonp110M, BBITAJAIOMUN Cpa3y 50 Hecsteie nonu
MyTs, BBIJEIISIOIIAACS pu 1-10 Cotble nonu
nepeMennBaHuu
CnabGast  MyTb, BBIICNAIONIIASCS  IPH 0,1-1 TeICSIUHBIE 10U
CTOSIHUM

Onpeoenenue HUMpamog
Hauneiite B npo6upky 2 cM® GuibTpaTa BOJHOW BBITSHKKH M 0 KalUisM 100aBbTE PacTBOp
mudeHnaMrHa B cepHOi kucnoTe. [Ipy HaTMYuKy HUTPATOB PacTBOP OKPAIINBACTCS B CHHHH IIBET.



3aHecuTe NOJyYEeHHbIE PE3yabTaThl B Ta0I. 3.2.

Tabmuua 3.2
Ne po6b1 Mecto [TnoTHBIN Copepxanuie noHos (r) Ha 100 ¢ Copepxanue
orbopa 0CTaToK, % 1I04BbI, % HUTPATOB
po6 Cl SO*, Ca*
4 BnIBOIbI

[Ipoananu3upyiTe MOTydYEHHBIE PE3yNbTaThl M CIHCIIANTE BHIBOABI O COACPKAHWU B TOYBE

pacTBOpUMBIX coseil. [To BennyrHe MI0THOTO OCTaTKa ONpPEAeTUTe CTENEHb 3aCOIEHHOCTH TTOYB.
Konmponvnvie sonpocwi

1. YeM BrI3BaHA 3aCOJIEHHOCTDH IOYB?

2. Kak MOXHO OLIEHUTb COJIEp’KaHUE COJICH B TTOUBE?

3. C yem cBsi3aH oTpHUIATENbHBINA A (EKT BIUSHUS coeil Ha pacTeHus?

4. KakoBEI ITOCIICICTBHS 3aCOJICHHOCTH ITOYB?

5. [lepeuncnure eCTeCTBEHHbIE HCTOYHUKH 3aCOJICHHUSI TIOYB.

6. Kakue BbIIEISIOT TPOBUHIIUHU COJICHAKOIIIICHNUS?

7. Kakum 00pa3oM BO3HUKaeT BTOPUYHOE 3acoiieHue moyB? Kak H3MEHSAIOTCS MPU 3TOM
XHMUYECKHE CBOMCTBA ITOYB?

8. Kax wu3bexarp oTpuULIaTEeNbHBIX TOCIAEACTBUNA mpu 3acosneHun mnous? Kakue
MEJTUOPATUBHBIC TPUEMBI IIPUMEHSIOT?

JIaGopatopHas pabota Ned
MOHUTOPHUHI" COCTOAHUSA CHEKHOI'O IOKPOBA
YPBAHU3UPOBAHHOWM CPEJbI
(4 g, camocTrosiTenpHas pabora - 2 )

Ilenwv pabomur:

1) mpoBecTu 0TOOp MPoO CHEra Ha OCHOBHBIX NepeKkpecTkax r. Tomcka;

2) rpaBUMETPUUYECKIM METOJIOM OIPENIENIUTh COAEp)KaHue npuMeceit (Mr/r);

3) mnpoaHanM3UpPOBATh COCTOSHHWE CHEra IO OpPraHOJENTHUYECKUM IoKa3aTessM (LBET,
[[BETHOCTb, MyTHOCTb, 3alax);

4) MpOBECTH KaueCTBEHHOE OIpEe/IeNICHIE HAJHMIUs B IPOOE MOHOB CBUHIIA, JKeJe3a, CyIb(ar-
AQHHOHOB;

5) mpoBecTH CpaBHEHHE COJEp)KaHUS MPHUMECEH B CHEKHOM IOKPOBE Ha IMEPEKPECTKax T.
ToMmcka 1 B 30HaX OTIbIXA;

6) crnenatb BBIBOJ O CTEHEHHM 3arps3HEHHOCTH CHEXHOIO IMOKpOBa OT aBTOTPAHCIOPTHBIX
CpPEICTB.

Obwue nonoicenust

OneHKa COCTOSIHMSA OKPY)KAIOLIEH cpenibl MO CTENeHH 3arps3HEHHs CHEXHOTO IOKpOBa
ABJIIETCS. PACHpPOCTPAHEHHBIM MPUEMOM NPOBEACHUsT MOHUTOpUHTa. [lo00HBIE HCcCcnenoBaHUs HE
TpeOYIOT JOPOroCTOSIIEro 000pyJOBAHUS U MO3BOJISIOT IPOBOIUTH SKCIIPECC-aHATIN3 3arPSI3HEHHMN.
[ToaToMy BO MHOTHX CTpaHax MHpa, HanpuMep B OUHISHIUYU, 3TOT METOJ IIIMPOKO PaCIPOCTPaHEH
U TO3BOJSIET TMOJYy4yaTh XapaKTEPUCTUKU 3KOJIOIMYECKOM OOCTAaHOBKM Ha 3HAYMTENIbHBIX
TEPPUTOPUSIX.

[Ipobnema uymctoThl arMocepsl He HoBa. OHa BO3HHMKJIA BMECTE€ C IIOSBICHHUEM
IIPOMBIIIIEHHOCTH U TPaHCIOpPTa, pabOTalOIIMX Ha yrje, a 3aTeM Ha MpOJYyKTax mepepaboTKu
HeTU. BBICTPBIN M MOBCEMECTHBIN POCT MPOMBILUIEHHOCTH U TpaHcnopTa B XX CTOJETUH MPUBE
K pE3KOMY POCTYy 00bEMOB U TOKCUYHOCTH BBHIOPOCOB, KOTOPBIE YK€ HE MOTYT OBITh «PacTBOPEHBI»
B aTMocdepe 10 0e3BpeIHbIX I MPUPOIHOM Cpe/ibl U YeI0BEKa KOHIIEHTPALUA.



3arps3HeHne aTMOc(epsl IMEET €CTECTBEHHOE U UCKYCCTBEHHOE MPOUCXoKaeHue (puc. 4.1).
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Puc. 4.1 VicTrouHuku 3arpsi3HEHUs] BO3yXa

Cpenu ecmecmeaennvix (HaKTOPOB BBIICIISIOTCS:

1 BHe3eMHOE 3arpsi3HEHUE BO3/1yXa KOCMUYECKOU MBUIBI0 U KOCMUYECKUM H3IIy4YeHUEM;

2 3eMHOE 3arps3HEHHE aTMoc(hephl TP H3BEPKCHUU BYJIKAHOB, BBIBETPUBAHWU TOPHBIX
MOPO/JI, MBUIBHBIX OypsAX, JECHBIX MOXKapax, BOZHUKAIOIIUX OT yJapOB MOJHHIL, BEBIHOCE MOPCKHX
COJICH.

VYCIOBHO pa3fensioT €CTECTBEHHOE 3arps3HeHHe aTtMoc(epbl Ha KOHTHHEHTaIbHOE U
MOPCKO€; OpraHMYecKoe 1 Heopranudeckoe. K opraHu4eckuM OTHOCST a’pO-TUIAHKTOH-0aKTepUH, B
TOM uucie OOJIe3HETBOPHbBIE, CHOPHI I'PUOOB, MBUIBIYY PACTEHUH (BKIIOYAsl SIIOBUTYIO TMBUIBILY
aMOpOo3uM) U T.I.

Ha nonto ectectBeHHBIX (DAaKTOPOB B KOHIIE XX B. MPUXOAUTIOCH 75 % 00111ero 3arps3HeHus
atMocdepsl, octainbHbIe 25 % — pe3yabTaT aHTPOIIOTCHHOH JIESITEeILHOCTH.

Hckyccmeennoe 3arpsi3HEHUE aTMochepsl pasnensioT Ha paZioaKkTUBHOE,
AJIEKTPOMAarHUTHOE, IIIYMOBOE, JUCIEPCHOE W Ta3000pa3HOe, a TakkKe T0 OTpacisM
MPOMBIIIICHHOCTH W BUJIaM TE€XHOJIOTUYECKUX MPOIIECCOB.

['maBHBIMH 1 HamboJiee OMACHBIMH MCTOYHUKAMH 3arpsS3HEHUMN SIBISIOTCS MPOMBIILICHHEIE,
TPAHCTIOPTHBIE U OBITOBBIE BHIOPOCHI.

I[To 0COOCHHOCTSIM CTpPOSHHS W XapakTepy BIMSHHS Ha atMochepy 3arps3HHTETN
MOJIPa3ACIAIOT HA MEXaHUYECKUE U XUMUYECKHE.

OCHOBHBIMU XUMUYECKUMH BBIOPOCAMU aHTPOIOTCHHOTO MTPOUCXOXKICHUS SIBIISTFOTCSI OKCHIBI
yraepoaa (CO u CO,), amokcun cepsl SO,, meran CHy, okxcunel azota (NO, NO,). Ilpu
UCTIONB30BaHUU  (peoHOB B arMmochepy moctynaroT ximopdropyriaeBomopoast (XDVY), a B
pe3ynpTaTe paboThl TpaHCHOpPTa — YIIAEBOAOPOABI (CaMblii TOKCHUYHBIN OeH3(a)IUpeH U €ero
npou3BoHbIE). B Tabm. 4.1 mpencraBieHbl JaHHBIE 1O OCHOBHBIM 3arpsi3HUTEISIM aTMOc(epHOro
BOo3ayxa B Poccun.



Cpenu 3arps3HUTENEH BO3ayXa OCOOYI0 Tpymmy oO0pa3yloT BeEHIecTBa, OO0IaJaromue
KaHLIEPOTeHHON aKTUBHOCTHIO. DTO B MEPBYIO ouepe/ib OCH3(a)ITUPEeH U €ro MPOU3BOJIHbBIC, IPYTHE
apoOMaTHYECKHE YIJIEBOAOPObI, TOCTYHAIOIINE OT KOTEJIbHBIX MPOMBIIIICHHBIX NPEIIPUIATUN U C
BBIXJIOTTHBIMH Ta3aMU aBTOTPAHCTIOPTA.

HebnaronpusitHoe BO3/E€HCTBUE HAa OPTaHU3M YEJIOBEKA OKa3bIBAIOT M COECIUHEHMS CBHHIIA,
coJiepkalirecss B BBIXJIONMHBIX Ta3ax aBTomMoOwieil. [IpucyTcTBue TakuxX COEOMHEHHUN B KPOBU
YEJIOBEKAa BO3PACTAE€T C YBEIMYEHUEM €ro COAEPKAHHUSA B BO3AYXE, YTO NMPUBOJAUT K CHUKEHHUIO
AKTUBHOCTEH (pepMEHTOB, K HAPYIICHHIO OOMEHHBIX MPOIIECCOB.

[IpoGema 3arps3HEHUs OKPYXAIOMIeH cpeasl xapakTepHa W Juisi Tomckoit obnactu. Ilo
naHHBIM ["'ockomcTaTa 001Iuit 00beM BBIOPOCOB 3arpsA3HAIONIUX BelIecTB B atMocdepy o ToMckoi
obnactu B 2003 r. coctaBun 193,28 teic. T B rox (B 2002 r. — 191,71 ThIC. T), B TOM 4YHCIE OT
CTAaIlMOHAPHBIX HUCTOYHUKOB — 25,639 Thic. T (B 2002 1. — 24,069 THIC. T), OT MEPEABUKHBIX
MCTOYHUKOB (aBToTpancmnopra) — 167,641 Teic. T (B 2002 1. — 167,641 ThIC. T). BBHIOpOCH B
aTMocdepy OT aBTOTpaHCHopTa cocTaBuiIn — 86,7 % oT ob1iero oobema BeIOPOCOB B atMochepy (B
2002 r. — 87,4 %).

Tabmuia 4.1 OcHOBHBIE 3arpsI3HUTENN aTMOChephl

3arpsi3HuTeNN OcHoBHbIE CpenneronioBas | Bo3zelicTBrue Ha OKPYKaIOILYIO Cpey U
HUCKYCCTBEHHBI | KOHLEHTpALUs 310pOBBE YEIIOBEKA
€ UCTOYHUKH B BO3JIyX€
mr/m’®
TBepapie Cxuranne 0,04-0,4 CHmKEHUE COJHEYHOI'O OCBCIICHHS U
YACTHUIIBI TOTLIINBA BUJIUMOCTH, YBEJIMUYEHHE O0JIaYHOCTH,
(mpib, 30ma ® | (oxomo 2,4 TyMaHHOCTH. PaspyiieHne u 3arpsi3HeHHe
T.I1.) 10%1) MATEPHUKOB. Bo3moxHoe CHUKEHUE
TEMIIEpaTypbl  3€MJIK B  PE3yJIbTaTe
JUIMTEJIbHOTO BO3ACHCTBUS
CepHUCTBII Cxxuranue 0,5-0,1 XpOHUYECKOE  TMOPaXXECHHUE  PACTEHUM,
aarugpun SO, | TorumBa CHUKEHUE YPOXKaWHOCTH, YHUYTOXKEHUE
(okomo  1,5... JIECOB, 3a00JICBaHUS ABIXATEIBHBIX MTyTEH
1,75 - 10%1)
Oxcunpl  azora | OkucieHnne 0,05-0,2 Ilornomenue COJIHEYHOTO CBeETa,
NO aTMochepHoro oOpa3oBaHne (OTOXHMMHUYECKOTO CMOTa,
azora u «KUCIIOTHBIX  JoXaei».  Paspymenue
TOIUIMBA  TIPH MaTepuajioB, CHW)XEHUE YpOXKAHHOCTH,
BBICOKOU YHUUYTOXKEHUE JIECOB, yYMEHbIIICHHE
TeMIiepaType COJIepKaHus TeMOTTIOONHA B KPOBHU
(oxomo 5,5 - 107
T)
Oxcun Hemnonnoe 1...50 YMeHbIIIeHHEe CoJiepKaHusl TeMOTJIOONHA B
yraepona CO cropaHue KpOBHU
TOTLIINBA
(okomo  2,5...
3,5-10°1)
Jleryune Henonnoe o3 [TopasxxeHne pacTeHH NpPHU KOHIECHTPALUH
YIIEBOJOPOABI | CrOpaHue eime 0,02 mr/M’,  pasgpakaroniee
Y MIX IPOAYKTHI | TOIUIHBA JEHCTBUE Ha IJ1a3a
(oxomo 8 - 107
1)

JluHamMuKa BBIOPOCOB 3arpsI3HAIOLIMX BEIIECTB B aTMOC(epy OT CTallMOHAPHBIX HUCTOYHHUKOB
(B ThIC.T/TON) Ha Teppuropuun Tomckoi obnactu 3a mepuonx 1995 — 2003 rr., mo JaHHBIM
craroryetHoctu 2-TII (Bo3ayx), npencTaBieHsl Ha puc. 4.2.
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Puc. 4.2 lnarpamMma BBIOPOCOB 3arpsi3HAIONINX BEIIECTB B aTMOChepy
OT CTallMOHAPHBIX UCTOYHUKOB, 1995 — 2003 rr.
Ha npennpusarusax ob6mactu ysnosineno 14,097 teic.1/ron Bpeansix BemecTB (35,48 % ot
OTXOJIAIINX), YTHIIH3UPOBAHO 4,288 THIC.T/TO/.
BrIOpochl 3arps3HSAIONIMX BELIECTB B aTMOc(hepy OT CTallMOHAPHBIX MCTOYHUKOB Ha YLy
HaceneHus: B ToMckol obnacTu mpeacTaBieHsl Ha puc. 4.3.
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Puc.4.3 Jlnarpamma BeIOPOCOB 3arps3HSIONIMX BELIECTB B aTMOC(eEpy
OT CTallMOHAPHBIX UCTOUYHUKOB Ha AyIly HacesneHus: Tomckoi obiactu

Ha npenmpustusax r. ToMmcka ynoBieHO 6,86 TBIC.T/TOA 3arpsA3HSIONIMX BEIIECTB, U3 HUX
yrunusupoBano 1,16 teic.T/roa. Crenenp ynaBnuBaHusa coctaBisieT 53,06 %. K coxanenwuro,
ABTOTPAHCHOPT MPOJOHKAET 3arps3HITh OKPYKAIOIIYIO0 CpeNy HNPOAYKTaMU HEMOJHOIO CrOpaHus
toruBa. B 2003 r. nentpamu ['occansnuaHag3opa Ha aBTOMAarucTpajsX B 30HE JKUION 3aCTPOMKHU
Obu10 wmccnmemoBaHo 1769 mpo6 armocdepHoro Bo3ayxa, w3 HHUX 13,7 % oxazamuce
HecTaHAapTHBIMU. OCHOBHBIMH ~MHIPEIUEHTAMH, IO KOTOPHIM OTMEualoch HauOoJbliee
KOJIMYECTBO NMPOo0, HE OTBEYAIOIINX TMIMEHUYECKUM HOpMaTuBaM, ObUIH: OKUCH yriepona — 14,9 %,
neus — 16,3 %, popmanbaerun — 3,5 %, okucisl azora — 3,8 %, cepauctsiii ra3 — 1,1 %, cBuHer —
1,2 %.

OnHuM U3 cmocoOOB  IKCIpecc-aHalM3a — 3arpsi3HeHus  atMocdepsl  BeIOpocamu
AQHTPOIIOTEHHOI'O IMPOUCXOXKACHUS MOXET CIYXKHUTh aHAJIU3 COJIEpP)KaHUs MpHUMEcEed B CHEXHOM
IIOKPOBE.

[Ipu npoBeneHnU UCCIEIOBAHUN CHEXHOIO MOKPOBAa Marucrpajieil BO3MOXKHO KaueCTBEHHOE
OIpeielIeHUe 3albUIEHHOCTH BO3ayxa (00mias Macca mpuMecei), 3arpsi3HEHHUs COJISIMHU TSKEIbIX
MeTaJlJIoB (CBUHIA, Keje3a U T.I.), cyilbdaramMu, XJOpUAAMH, OPTaHUYECKUMH BEILECTBAMU
(mepmaHraHaTHast U OUXpomaTtHasi IpoOsbl) U T.J.



KCIHEPUMEHTAJIBHASI YACTb
[Tocynaunpubopsl

1 Becbl aHaIUTHYECKHUE.

2 Emkoctu anst po6 cuera (15 mir.).
3 [IpoOupkwu.

4 Yamku 17151 BBITIAPUBAHMUS.

5 [Ikana BETHOCTH.

6 CnupToBKa.

7 Jlepxareib.

8 YHuBepcanbHas MHAUKATOpHAs Oymara.
9 DNEeKTPOITUTKA.

10 ®unbTpsl OyMaxHbIE.

11 Kon0b! II10CKOOHHEIE.

12 CtexnsiHHbIE NAJIOYKH.
PeakTtuBbpiupacTBOpBH

1 PactBop AgNOs (1 %).

2 PactBop BaCl, (5 %).

3 PactBop Na,S (1 %).

4 PactBop KSCN (1%).

5 PactBop HCI (1:5).

6 Ilepcynbdat kanus (KpUcCT.).
Memooduxa evinonnenus

1 OT60p npod

Ha 0)xMBJEHHBIX NEpeKpecTKax aBTOMOOMJIBHBIX Maructpainei r. Tomcka otdepure npoobl
CHETa Ha BHIOPAHHBIX IUIOIIAAKAX pasMepoM He MeHee 1 M2 OO6mias Macca oOpasiua JOJDKHA
coctaBnaTh 600...800 r. IIpoObl mpoHyMepyiiTe, MOMECTHTEe B Tapy ¢ mnpoOkamu. [lomydeHHbIe

JaHHbIEe 0TOOpa pod opopmuTe B BuAe Tadi. 4.2.

Taobmuua 4.2
Ne Bpems MecTto (epeKkpecTKy yaun)
poObI

1 Kuposa n Jlenuna

2 T'opojackoii can

3 I'epriiena u Jlennna

4 HaxumoBa u JIeanHna

5 ®pyH3e u JIeHnHa

6 Ocrt. 4 IloaukanHuka

7 JlarepHslil cajn

8 Jlenuna u nep. 1905 r.

9 IIn. KOxnas

10 AstoBox3an Tomck-1

2 OnbIT Ne 1: O01ee coaep:kaHue MpumMecei

B npeaBapuTenbHO B3BEIICHHYIO YallleUKYy JJIsl BBIMTAPUBAHUS (171)) TOMECTUTE YacTh IPOOBI U
B3BECHTE YAIlICUKy ¢ MpoOou (m,). Hameuky HarpeiTe Ha TUIMTKE J0 MOJIHOTO WCIAPEHUs BOJBI U
JTOCTHKEHHSI TIOCTOSTHHOM Macchl, MOCIE OXJIaXKICHUS 10 KOMHATHOM TeMIepaTypsl (m5).

Paccuwnraiite o popmye (4.1) compepkanue MPUMECE:

W = umooo
(mz - ml)

(4.1)

rac m; — Macca YaliCdKu I BbIIIApUBAHUA, n1; — MACCa YalICHKH C Hp060ﬁ, ms; — Macca

Yalleyky ¢ MpoOOH Mociie yAaJIeHHs BOJIbI.
[Tonyuyennsie nanapie opopMute B Buje Tadm. 4.3.



Tao0muma 4.3
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HeGonpmoe komuyecTBO mpoObl (okosio 200 r) ocTaBbTe NMPU KOMHATHOW TeMIEpaTrype i
IIOJIHOTO pacIulaBiieHus cHera. [loaydeHHy o JKUAKOCTh IPOAaHATU3UPYHTE (OIPEAEIUTE IBETHOCTD,
MYTHOCTb, 3amnax, pH, coaepkanue cBUHIIA, kele3a, Cyab(}haToB, XJIOPHIOB).

3 OnbiT Ne 2: Onpenesienne pH ¢ noMomb10 yHHBEPCAJIbHOT0 HHAMKATOPA

[ToJIOCKY MHAMKATOPHOM OyMard MOMECTUTE B MPOOHMPKY, COAEPIKAILIYK MPUMEPHO 5 cM’
uccieayeMoi Tanoi Boasl. OKpacKy MHIAMKATOPHOM OyMaru CpaBHUTE CO IIKAJIOM.

4 OnpIT Ne 3: IIBeTHOCTD

B xon0y momecture 5 cM3 uccieayeMoil mpoObl U, IpocMaTpuBasi CBEpxy, Ha Oenom (oHe
IpU JOCTaTOYHOM OOKOBOM OCBEUICHMH (IJHEBHOM, HCKYCCTBEHHOM), CpPaBHUTE CO MIKAJION
LIBETHOCTH.

JLnst npurotoBiieHus mWKaiibl cmemaiite pactBopbl Ne 1 u Ne 2 B clie1yronmx COOTHOIIEHUSX:
Pactop Nel, cm’ 0 1 2 3 14 5 6 8 10 |12 | 16
PactBop Ne2, cm’ 100199 |98 [97[9 |95 |94 [92 |90 |88 |84
['pagycel uBetHoctu | 0 5 10 [ 15120 |25 [30 |35 |40 |45 [50

Pacmeop Ne 1: 0,0875 r Guxpomarta kajus, 2 T cyinb(paTa koOambta U 1 cM’ CepHOii KUCIIOTHI
(rutotHocTs 1,84 r/cM’) u moBecTn 00BeM 10 1 1m® (cooTBeTcTBYET HBETHOCTH 500°).

Pacmeop Ne 2: 1 cM’ KOHIIEHTPHPOBAHHOM CEPHOM KHUCIOTHI (IWIOTHOCTH 1,84 T/cM’) u
JIOBECTH B MEPHOM KOJIOE TUCTUIUIMPOBAHHON BOIOM 10 00bema 1 v,

5 OnbiT Ne 4: MyTHOCTB

B npobupky mnomecture 10 cm’ wuccnexyemoin Boabl. Ompenenute MYTHOCTb BOJIbI,
paccMaTpuBasi MPOOMPKY CBEpXY Ha O€JIOM M, COOTBETCTBEHHO, TEMHOM (OHE NPH JOCTATOUHOM
OOKOBOM OCBELICHUH (JHEBHOM, HCKYCCTBEHHOM).

MyTHOCTB: cnabo onajecHupyrolias, omnajecuupyiomnas, ci1ado MyTHas, MyTHas, OYEHb
MyTHasl.

6 OnbiT Ne 5: 3anax

3anonHuTe KOJOY mccienyemoi Bojoi Ha 1/3 oObema u 3akpoiite mpoOkoit. B3Oosraiite
cogepxkumoe KoiObl. OTkpoiiTe Koja0y M OCTOPOXKHO, HErNyOOKO BIbIXas BO3AYX, Cpazy XKe
OTpe/ieNIuTe XapakTep 3araxa.

Ecnu 3anax cpasy He olmlymiaercs, UCIbITAHHE MOXHO MOBTOPUTH, HAarpeB BOJy B Kojbe 10
temnepatypsl 60 °C.

VHTeHCUBHOCTh 3amaxa omnpenensidTe mo S5-6anpHoM mkane: 0 — He omrymaercs; 1 —
00HapyKMBAETCsI TOJILKO OIBITHBIM HCCIIe0BaTeNneM; 2 — caalblii, 0OHapyKUBAETCs TOJIBKO B TOM
ciyyae, eciu oOpaTuTh Ha HEro BHUMaHWE; 3 — 3aMETHBIM, OOHapy)XMBaeTCsl MOTpeOUTENeM U
BBI3bIBACT HEOJOOPHUTEIbHBIE OT3bIBBI; 4 — OTYETIMBBIM, OOpamaromuii Ha ceOs BHUMaHHE U
JIeNaloMi BOY HENPHUTOJHOM Il MUThS; 5 — OUeHb CHJIbHBIM, JIENalolIMi BOAY COBEPIIEHHO
HEIPUTOHOM.

EctecTBeHHbIE 3amaxy OMMUCHIBAIOT, IPUAEPIKUBASCH CIEAYIOIIEH TEPMUHOIOTUU:

CumBo Xapaxkrep 3anaxa
A apOMaTHBIN
b OO0JIOTHBII
r THUJIOCTHBIN
ji| JIPEBECHBII




3 3€MJINCTBIN

I1 IIJIECHEBEII

P PBIOHBIH

C CEpPOBOJOPOIHBIN
T TPaBSAHUCTHIN
H HEOIPEIEIICHHbIN

7 OnbiT Ne 6: KauecTBeHHOe ompeaeneHHe COAEPKAHUS XJOPHAOB € NMPHOJIMKEHHOH
KOJIMYECTBEHHO OLICHKOM

MeToa OCHOBaH Ha OCaXXJICHHUHU XJIOpHIa cepedpa:

ClI+AgNO; = AgCl | + NO3;

B npoOupky mnomectuTe 5 CM’ HCCIELyeMOil BOABI, €Cii Tpoba MyTHas, €€ CIEyeTr
oTduIbTpoBaTh. B mpobupky ¢ mpoboit (wnu puasTpaTtoM) 100aBbTE 3 Kalull pacTBOpa HUTpaTa
cepedpa. Mcnonb3ys Tabm. 4.4, onpeaenure mpuOIMKEHHOE COIEpPKaHNe XIIOPUI-aHUOHOB.

Taobmuma 4.4
OcafoK Wi MyTh Konuenrpamus Cl, mr/om’
OnaneceHIuys Uiy ciadas MyTh 1...10
CunpHas MyTh 10...50
OO0pa3yroTcs XJIOMbs, HO OCAXKHUBAIOTCS HE Cpazy 50...100
Benbiit 00beMUCTEIN 0CAIOK bosee 100

8 OnbIT Ne 7: OnpesiesieHne KATHOHOB CBUHIIA

Metoa OCHOBaH Ha OCaXJI€HUU CyIb(pHa CBUHLIA:

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

B mpoOupky momecture 5 cM’ HCClIeIyeMOil BOIBI, €Cli Mpoba MyTHas, €€ CIENAyeT
otrunbTpoBath. Jlo6aBeTe 1 cM3 consiHON KucnoThl (1:5) u 3 kamau pacTBopa Cynb(uaa HaTpUs.
Beinagenue uepHOro ocajika CBUAETENbBCTBYET O HAIMYMU B IpoOe Cojlel CBUHIIA.

9 OnbIT Ne 8: Onpenenenue conepkanus cyJab(aToB-aHMOHOB

Metoa OCHOBaH Ha OCaXXJICHUH Cyib(ara oapws:

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

B mpobupky BHecute 10 cM’ umcciemyemoll BObI, €ciaM INpoba MyTHas, €€ CIEHyeT
ordunbTpoBath. J[06aBuTh 5 cM’ comsHOM Kucnothl (1:5) w 2 cM’ pactBopa xjopupa Oapus,
HOJY4YE€HHBIH PacTBOp MepeMelaTh.

[TpubnusurtensHoe coiepkaHue Cyab(haToB OINPENeNUTh IO aHAIUTHUECKOMY 3(ddeKTy,
WCIIONIB3Ysl JaHHBIC Ta0. 4.5.

Tabmuna 4.5
XapakTep ocajka Konnenrpauus SO*,, mr/am’
OTCYyTCTBHE OCaJKa <5
Cnabast MyTh, IPOSIBIISIIOIIASACS Yepe3 HECKOIbKO MHUH 5-10
Cnabass MyTh, HpOSBISIONIAsCS  cpazy  Iocie 10-100
no0aBieHusl Xjaopuaa dapus
CunpHasi MyTh, OBICTPO OCaXk/IAIOIIASCS » 100

10 OnbiT Ne 9: OnpenesieHne coaepkaHusi KATHOHOB KeJie3a

MeTto ocHOBaH Ha 00pa30BaHUU POAAHU/A JKeJIe3a TI0 YPABHEHUIO:

Fe’* + 3KSCN = Fe(SCN); + 3K*

B npoOupky Haneiite npubausuTensno 10 cM® vccmexyemMoil Boasl, eciii mpoba MyTHasi, €€
cienyet ordunbTpoBath. [lobassTe 2 — 4 xammu HCI, HeckoibKo KpUCTAIUIOB nepcynbdara Kamus
u 4 — 5 xamens pactBopa KSCN. Ilocne BHeCeHHs] KaKIOTO pPEaKTUBA COJECPKUMOE MPOOUPKH
TILATEJILHO MepEeMELIanTe.

[TpubmmxeHHOE comepKaHue COJIeH Kese3a ONpeIeTUTe B COOTBETCTBUH C TabI. 4.6.

Tabnuna 4.6




OxkparmmBaHue pu pacCMOTPEHUU OxkpairBaHue pu pacCMOTPEHUU Copepxanue
cOOKy CBEpXY BHM3 Kenesa, Mr/am’
OKpalBaHus HET OKpalmBaHus HET < 0,05
EBa 3aMeTHOE &KeNTOBATO-PO30BOE Ouenb cnaboe KeITOBATO-PO30BOE 0,10
OueHb c1aboe KEITOBATO-PO30BOE Ci1aboe >KeITOBATO-PO30BOE 0,25
C1aboe JKeJITOBATO-PO30BOC CBETII0-)KEITOBATO-PO30BOE 0,50
CBeTII0-KeJITOBATO-PO30BOE KenToBaTo-po30Boe 1,00
CHJIBHOE KEJITOBATO-PO30BOE JKenroBaTo-KpacHoe 2,00
CBeTJ10- KeJITOBATO-KPacHOe Spko-kpacHoe » 2,00

[TonydeHHbIe 3KCIEpUMEHTAIbHBIE JaHHbIE MO aHalW3y oOpasla cHera oopmuTe B BUIE

Tabm. 4.7.
Taobmuma 4.7
Ne mpo6s1 |LIBeTHOCTHMyTHOCTH | pH Bamax | Xmopwusl, Cyﬂb(baTLI,EonepmaHHe
Mr/am’ Mmr/am’ enesa,
Hannuue
MI/ M N
cosen
CBHHIIQ

1

10

11 BniBoaBI

Obpaszey 6vi6o0a: llpoBenen orb6op mnpoO cHera Ha 10 TepeKpecTKax OCHOBHBIX
TpaHCcNOpTHBIX Maructpaneid r. Tomcka. IlpoananusupoBaHbl NMPOObI MO OPraHONENTHUYECKUM
nokasareisiM (IIBETHOCTb, MYTHOCTb, 3anax, pH-cpenst). K unciny cambIx 3arps3HEHHBIX Y4aCTKOB
ClenyeT OTHECTH: . bonpmmHCTBO TIP0oO MMeeT 3amax WM OCH3MHA
WIM MalIMHHBIX Macel, HCKIIOYEHHE: YYacTKH [TpakTueckn BO Bcex
pobax MpUCYTCTBYIOT B KOJUYECTBE OT XJIOPUI-aHUOHBI (KOHIIEHTpAIUs) U CyIbdat-
AQHUOHBI, MAKCHUMAJIBHOE COJEpKaHUE Ha  ydacTKax ;  MMHMMAJIbHOE
COJIEp’)KaHUE Ha Yy4YacTKax KonnuecTBeHHOE ompezeneHue coaepkKaHUs JKenes3a
MIOKa3aJ0, 4YTO MAaKCUMAaJIbHOE KOJMYECTBO COJIEH JKelle3a CONEPXKUTCA Ha  y4dacTKe

Bo Bcex mpobax (kpome ) OTMEYEHO
CoJiepKaHUe COJIeH CBMHIA, YTO MOJATBEPXKIACT BBIBOJ O HAWOOJBIIECH 3arpsi3HEHHOCTH COJISIMHU
TSOKENIBIX METAJIOB MPHUAOPOXKHBIX TeppuUTOpuil. ['paBUMETPUUYECKHMM METOAO0M OIpeieIeHO
KOJIMYECTBEHHOE  COZAEp)KaHWEe TMpHMecedl: B  MEHBIIEH CTENeHH 3arps3HeHbl  MPOOBI
(manHBIC), B HAUOOJIBIIICH — . B pesynbrare
MIPOBEJICHHBIX OMNBITOB OBUIO BBISBICEHO, YTO CAMBIMH 3arps3HCHHBIMU ydacTKamu T. Tomcka
SBIIAIOTCS . Haubonee 0raronpusTHEIMH 110 3KOJIOTUYECKOH 0OCTaHOBKE
SABJISIFOTCSL PalOHBI

KoumponwbHuvie gonpocwi

1 Kakue Mepbl TeXHUKH 0€30MaCHOCTH CIEAYET COOII0AATh IPU MPOBEICHUN UCCIIETOBAHHNA?

2 VKaXuTe OCHOBHBIE HCTOUYHUKHU 3arpsi3HEHUS] aTMOC(hEpHI.

3 [IpuBeanTe KIaCCUPUKAIUIO 3arpsI3HEHUI aTMOC(EPHI.

4 OxapakTepusyiiTe aHTPOIIOT€HHOE BIUSHUE Ha aTMOchepy.

5 IlpuBenuTe METOOUKY ONPEAEICHUS CONECPKAHUS TPUMECEH.

6 YkaxxuTe 3arps3HUTENH, KOTOpPbIE BBI3bIBAIOT W3MEeHeHne pH cpenbl cHera.

7 IlpuBeauTe METOAMKU OTIPENENICHUS] U YKAKUTE UCTOYHUK 3arps3HEHUS] CHETa: a) XJIOPHU/-
aHnoHamu; 0)cyb(haT-aHHOHAMU; B) COSAMHEHUSIMU CBHHIIA; T) COJISIMH JKeJe3a.

8 Ilpoananusupyiite coaepxaHue NMpUMeEced M yKa)KUTE CaMble 3arps3HEHHbIC YYaCTKH T.
Tomcka (110 MOTY4EHHBIM SKCIIEPUMEHTAIBHBIM TaHHBIM).



9 Kakue Mepbl MO OXpaHE OKPYXKAIOIIEH Cpeapl MOXKHO HCIONBb30BaTh IS YIYUIICHUS
IKOJOTUIECKOW 0OCTaHOBKHU?

10 OxapakrepusyiiTe sK0JIOTHIecKy0 00cTaHoBKY B Poccuu, ToMckoit obmactu.

11 Kakne MeXIyHapoIHbIE COTJIALICHUS PETJIAMEHTHPYIOT BBIOPOCHI 3arpsi3HUTENEH B

OKPY’KaIoIIyIo cpeny?

JlaboparopHas pabota Ne5
ONPEJEJIEHUE OPTAHOJIENITUYECKHUX CBONUCTB PA3JIMYHBIX ITPOB
BO/bI
(4 4, camocrosTensHas padoTa - 2 )
Ilenv pabomot:
1) ocBOMTH TEXHUKY TOATOTOBKH K aHAITM3Y U aHAIK3a MpoO BOJIbI,
2) ompeaenuTh OPTaHOJICTITHICCKUE TOKA3aTelId COCTaBa BOJBI (I[BET, IIBETHOCTh, MYTHOCTD,
3amax);
3) crenath BBIBOJI O KAUECTBE UCCIIETyEMbIX IPOO BOJIBI
Obwue nonooicenus

Boma — BakHeHIImMii KOMIIOHEHT JIF000# AKOcUcTeMbl. COCTaB M CBOWMCTBA BOBI MPSIMO MITH KOC-
BEHHO BJIMSIOT HA SKOJOTMYECKOE COCTOSIHUE BCEX MPHUPOAHBIX OOBEKTOB, T.K. COBEpIIas KPyroBOPOT,
NPHUPOJHAs BOJA YYacTBYyeT BO MHOTMX XHUMHYECKUX M (PU3MYECKUX TPOIECCax XUBOM M HEKUBOU
npupobl. Beicokas pacTtBopsitomias crocOOHOCTh BOIBI MPHBOIAUT K €€ 3arps3HEHHIO OMACHBIMU IS
JKM3HEICATSITFHOCTH OpraHM3Ma TBEPIBIMH, JKUIKAMH WM Ta3000pa3HbIMU BelllecTBaMH. B opranmsme
YesioBeKa MaccoBasi 10711 Bojbl paBHa 70%. Ilotepst opranmsmom 6onee 10% BoIbI MOXKET MPUBECTU K
cMepTy. be3 Bosibl YenoBek MOXKET MPOXKUTh TOJILKO TPH JIHSI, B TO BpeMs Kak 0e3 mumm - 30-50 aueit. C
BOJIO B OPraHM3M IOCTYNAIOT XMMHUYECKUE COeNUHEHUs (M HeoOXOAMMBbIE, U BPEIHBIC), BOAHASA Cpela
CITY>KUT JIJISI OCYIIECTBJICHUSI TIPOIIECCOB OUYMIICHUSI OPraHU3Ma OT IIUIAKOB, PETyJISIIAU TeMIICPATYPhI
Tena, TPAHCTIOPTHOM PabOThI KPOBU U MOAACPKKU KUCTIOTHO-OCHOBHOTO PAaBHOBECHS B OPTaHI3ME.

CocraB BOJIBI OTPaKaeT IKOJIOTUIECKOE COCTOSHHE HE TOJBKO CaMOT0 BOJIHOTO OOBEKTa, HO U
CBHJICTEIILCTBYET 00 IKOJOTMYECKOM OJaronoydyny KOHTAKTUPYIOIIUX C BOJIOW MOYB, aTMOC(EpHOro
Bo3yxa. [lo pe3ynbpraraM XUMHUYECKOTO aHAJTM3a BOJ U BOJTHBIX BBITSDKEK TIOUB M TOPHBIX TIOPOJT JCJIACTCs
3aKJTFOYEHHE O CTETICHH aHTPOTIONeHHOTO BIIHSTHUS Ha TEPPUTOPHIO.

[To crarucTuveckum NaHHBIM, TIPU aHAIM3E KadecTBa BOJbI 23% BCeX OMpeesieHUd COCTOHT B
OLICHKE OPraHoOJIENITUYECKUX CBOWCTB BOIBI, B 21% ciyuaeB OIIGHMBACTCS MYTHOCTh W B3BCILICHHBIC
BemIecTBa, 21% ompeieNieHnii 3aKTI0YaeTCsl B YCTAHOBJICHHN TaKMX OOIIMX TOKa3aTesel, KakK JKECTKOCTb,
conecoaepkanue, XIIK, BIIK, o6bekrom 29% ompeneneHuil sBIsSIOTCS HEOpPraHUUECKHUE BEIEeCTBa, U
TOJBKO 4% OT BCETO KOJMYECTBA AHAJIM30B BOJABI KacaeTcs OIpeNeeHUs OTACTHHBIX OpraHMYeCKHX
BEIIIECTB.

Bonbimoit 06bemM paboThl MO ONPEAETICHUIO KaueCcTBa MUTHEBOM BOJIBI BBITIONHSACTCS CITY>KOaMU
['occamdnmuananzopa. HeOmaronpusiTHBIMU TIOCIIEICTBUSIMU JJIsI 30POBbSL JTIOJICH TIPH YIIOTPEOICHUH
HEJTOOPOKAYECTBEHHONW BOABI OOYCIIOBICHBI MHKPOOHOJIOTMYECKMM ¥ XUMHYECKUM 3arps3HCHUEM.
XUMUYECKHUe TOJUTIOTAaHTHI HE BBIBBIBAIOT (KPOME HCKIIOYUTENBHBIX CIYy4aeB KaTaCTPOPUUIECKHX
cOpOCOB) BCHBIIIEK OCTPBIX OTPABJICHUM WM 3a00JICBaHWIA, KaK 3TO MPOUCXOAUT TPU MHUKPOOHOM
3arpsi3HeHUH BOJbl. OIHAKO TPH JJTUTETHHOM HCTIOIB30BAHUH BOJIBI C TTOBBIIIEHHBIMU KOHIIEHTPAIUSMU
HEKOTOPBIX XUMHYECKHX JJIEMEHTOB, BXOJSIIMX B COCTaB MHHEPAIBHBIX BEIICCTB, M OOJBIIOTO psiia
OPraHUYEeCKUX COCIMHEHUI OKa3bIBAIOT HeOnaronpusTHeii >(dexr Ha 3m0poBbe. C 3THUM CBs3aHA
HEOOXOIMMOCTB TIIATENHHOTO U TIOCTOSTHHOTO KOHTPOJIS KA4eCTBa BOJIBL.

[loBbIIeHHAsT KMCJIOTHOCTh BOJI0OEMA TPHBOJUT K HapyIIEHUIO OalaHca XMMHYECKHX SJIEMEHTOB
JOHHBIX OTHO)KCHHﬁ, IMPUBOAWT K YBCIMYCHUIO COACPIKAHHA B BOAC IOABMIKHOI'O MOHA AJIFOMUHUA U
YMEHBILICHHUIO KOJIMYECTBA MOHOB KAIBIMS, HEOOXOIUMOTO JUIs Pa3MHOXKEHUSI U Pa3BUTHsI OOUTATENeH
BozoeMoB. [Ipn Hemocratke Kaiblsl WOHA, pa3pymIacTcsi CKeJeT pbIO, HapymaeTcs 0Opa3oBaHKe



000JI0YKH MKPHI U T.J. YMeHbIlenue pH Hapymaer OanaHC MUTaHus, Trak Kak HEOOXOIMMBIE ISl Pa3BUTHS
TUTAHKTOHA (OCHOBBI MUTaHUs 0co0eii moBOHOTO MHUpa) HocdaThl CTAHOBATCS HENOCTYIHBIMU, COEIHHSIACH
C QJIIOMHMHHEM.

I'n6enn BOJIHBIX OpraHu3MoB OPUBOAUT K PA3BUTUKD THUJIOCTHBIX IIpOLEeCcCoB,
OCYHICCTBIIICMBIX aH33p06HI>IMI/I MUKPOOpPraHnu3MaMHu. HpOI/ICXOJII/IT HaKOIIJICHUE TOKCHYHBIX aMMHaKa,
ME€TaHa, CEpOBOAOpOAA U (bOC(I)I/IHa. B pe3yJibTaTe OTOro B  BOAOCMC  IIOABJIACTCA THUJIOCTHBIM

3amax, MPOMCXOIUT pa3pacTaHue CHHE-3eJIEHbIX BOJOPOCIEH, U BOJa CTAHOBUTCS HEMPUTOTHOM HU IS XKM3HU
BOIHBIX OPTaHHU3MOB, HH [Is1 YIIOTPEONECHNUS B MUY YeTOBEKOM.

Ananmm3 TPUPOIHBIX BOJI Ha COZIepKaHNe 3arps3HAIONINX BENIECTB MPOBOAUTCS B
CIIENMATM3UPOBAHHBIX  AKKPEAWTOBAHHBIX  JTA0OpaTOpHsX, TNPUHAIIEKAIMX  Pa3HBIM  BEIOMCTBAM
(Foccammmamsop, ['eomonuTopurr, PocBomokanan, mpupopooxpaHHbie opradbl). [Ipu 3TOM HCHONB3YIOT
CIIENUANBHO pa3pabOTaHHBIE U YTBEPKACHHBIE METOJMYECKUE YKA3aHHUA MO OMPEIENCHUI0 TOTO MM WHOTO
BEIECTBA (AITOPUTMBI WJTH MIPOITHCH MOPSIIKA TIPOBEICHNS aHATN3a ¢ YKa3aHUEM M3MEPHTEIBHBIX TPHOOPOB U
obopyoBanus). BbiBox 0 kayecTBe BOIbI JENaeTCs HAa OCHOBAHHHM CPABHEHHS MOTYYEHHBIX PE3yJIbTATOB C
HopMaTuBHbIMHU 3HaueHusMU (IT1K).

Tax, Hanpumep, B cTaHTapTax KayecTBa MUTheBOM Bojbl PO coneprxanue (C) HEKOTOPHIX HOHOB U
BEHIECTB orpaHuumBaetcs cieayommmMu 3HaueHUSIME: C (Peosue) ~ 0,3 Mr/m; C(NO,) = 3 mr/m; C(NO5) =45
mr/i; C(SO.*) = 500 mr/m; C(NHi™ ) = 2 mr/m; C(CT') = 350 mr/m; C(A1* ) = 0,5 mr/m; pH = 6 - 9;
C(denona) = 0,001 mr/m.

[Ipuponnas Boja HUKOTAA He ObIBaeT uaeaidbHO yucTod. OHa BCerga CONEPXKUT PACTBOPEHHbBIE
BemecTBa. KOMIIOHEHTaMH MaKpOCOCTaBa SBIAIOTCA CIEAyIOmKe KaTHoHbI U anuonbl: Na®, K', Ca®', Mg,
HCO;, SO+, CT. B Boxe moryt npucyrcrBosath Takke NH, Fe*', Fe*', Mn? /Mn*", H,SiO, (SiO;*, HSiCV),
PO,*, NCV, NO, u 1pyrue 4acTHIbl, HO YXKe B TOpasio MEHBIINX KOJMYECTBAX, €CIM BOJA HE 3arpsi3HEHa.
PonnukoBas, peunas, o3epHasi U HeriyOOKO 3alieraromias o3eMHas BoJa, Kak MPaBUIIO, COAEPKUT MEHee
1000 mr/nm pacTBOpPEeHHBIX MHUHEPAJIbHBIX COJEH, YTO COOTBETCTBYET MPECHBIM BojaM. IIpu Gosee BRICOKOM
COJIeco/IepKaHuK BOJIa CUMTACTCS MUHEPAIBHOM.

OKCIHEPUMEHTAJIBHAS YACTb
[Tocynaunpubopsl

1 Tepmomerp.

2 Kos0b1 KOHHYECKHE BMECTUMOCTBIO 250 MIT ¢ IPOOKaMH.
3 Ipobupka BeicoTOi 15-20 cm.

4 [Ikana MWIITMMETPOBAs WM JIMHEHKA.

5 TIpyHAIEKHOCTH JUIS 3AIIUCEH.

6 [uwmuHap BMecTUMOCTBIO 50 MIT.

IlepBuyHast olleHKa COCTOSIHMSL BOJOEMA MPOBOAUTCS Ha OCHOBAHMM BHELIHETO OCMOTpPA, M3ME-
pEeHUsT TeMIlepaTypbl, OLEHKM OpraHOJENTHUECKHX TMoka3ateneil. OnpeneneHue TeMmreparypsl B
HECKOJIbKMX TOYKAX, OTCTOSIIMX APYT OT JApyra Ha HECKOJIBKO COT METPOB, IO3BOJISET YCTAHOBUTH
TEIUIOBOE 3arpsi3HEHUE BoJI0eMa. BHUMATETbHBIM OCMOTPOM MOYKHO BBISIBUTH BIAJIAOIIME B BOJIOEM MTOTOKU
U3 Py4beB, CTOYHBIX KaHAB.

OpraHojienTHYeCKUe XapaKTepUCTHKKA BOIbI  (LBET, MYTHOCTb, MPO3PAyHOCTb, 3arlax)
OIPENIEIAIOTCS C TIOMOLIBIO OPIraHOB YYBCTB: 3pEHUs], OOOHSAHUSL. JTU TOKA3aTeH, HECMOTPS Ha IIPOCTOTY
OTpe/IeTICHHsl, MOT'YT OXapaKTepH30BaTh HAJIMYME B BOJE TeX WIM HMHBIX 3arps3HuTencil. K mpumepy,
CEpOBOIOPOIHBII 3ariax TOBOPUT O HATMYMH CYJTH(HIOB; IBET BOJBI OOBIYHO 3aBHCHT OT COICPIKAHUS B
BO/IE COJIEH KeJe3a U TyMUHOBBIX KUCIIOT.

MyTHOCTh TIPUPOJHBIX BOJA XapaKTepU3yeT TPHCYTCTBHE TOHKOIUCIICPCHBIX IpUMeceh
(HepacTBOpPHUMBIE WM KOJJIOMTHbIE HEOPTaHWYECKHE U OpraHuueckue BemlecTa). [IpuunHoit MyTHOCTH
IIOBEPXHOCTHBIX BOJl SIBIIIIOTCS WJI, KPEMHEBas KHCIIOTA, TWAPOKCHABI JKele3a U allOMUHMA,
OpPraHMYeCKUE KOJUIOWIIbI, IUIAHKTOH, MHKPOOPraHM3MbL. [’ pyHTOBbIE BOABI MOTYT COJNEPXKaTh
OpPraHMYECKHE BEILECTBA, IPOHUKILINE CO CTOYHBIMU BOJAMM, M MUHEpAJbHBIE TPYAHOPACTBOPHMBIE
BEILIECTBA €CTECTBEHHOT'O IPOUCXOXKICHHSL.



[ToBBIIIIEHHYIO MYTHOCTh MOT'YT UMETh OUMILIEHHBIE BOABI, €CIIM IIOCIIE BBEAECHHS KOAryJsIHTOB
ocBeTieHHe mpouuio  HedddekrBHO. B 3aBHCHMMOCTM  OT  OCOOGHHOCTEH — BOJOMCTOYHHKA
(TMIIPOTeOJIOTMYECKHE  YCIIOBHS, OHMOTIOrHYecKass OOCTaHOBKA, CTENEHb AHTPOIIOTCHHOTO BO3IICHCTBUS,
Temneparypa, pH. XUMUUYEeCKuil COCTaB COIAEPKAIMXCSl B BOJAE BEILECTB) BEIMYMHA MYTHOCTH MOXKET
MEHSTBCA B IUMPOKHMX TMpeienax. Pe3ynabraTbl ONpeneneHus: MyTHOCTM Ha KauyeCTBEHHOM YpPOBHE
OIMUCBHIBAIOTCS CIEAYIONMM 00pa3oM: ciabasi omajiecIeHIMs, OMNaleceHIMs, cnabas MyTh, 3aMETHas
MyTb, CWJIbHasT MyTb. KoIHMYecTBEHHOE OIpeNesieHNe MYTHOCTH HPOBOAAT TYpOUIUMETPUUECKUM
METOZIOM, T.€. TIO OCNalJIeHHI0 MHTEHCUBHOCTH JIyda CBETa, MPOXOJAIIETO Yepe3 mpoly, U CpaBHEHUS
PE3yIIbTaTOB U3MEPEHHI CO CTAaHAAPTHBIMH CYCIICH3MSMHU KoamnHa Wi (opmasuHa. Takol aHam3
MO3BOJISIET OLIEHUTh CBOICTBA BOJ, MMEIOIIMX TMEPEMEHYMBBIM COCTaB M (POPMBI  HAXOMKICHUSI
MEJTKOJJUCTIEPCHBIX IPUMECEH.

Memooduxa evinonnenus

1 OT60p npod

B3site mpoObl BOABI OCYIIECTBISETCS M3 OTKPBITHIX BOJOEMOB C TIyOWHBI okojo 50 cwm.
Bony mist ananuza oTOMpPArOT B YHCTYIO TTOCYy € MPOOKOH, CIIOJIACKUBAIOT UCCIIEAYEeMOM BOJIOH, a
3aTeM HANOJHSIOT Ha YKa3aHHOU riryoune. JKenarenbHO Takue MpoObl HCIIOIB30BATh HE Mo3aHee 12
4yacoB Imocje OTOOpa WIM XpaHUTh INpPU HU3KOM Temreparype (A7 YMEHbBIIEHHUS pPa3BUTHUS
MUKPOOPTaHU3MOB).

2 OnbIT Ne 1: OnipenesieHue TeMIepaTypbl

[orpy3ute TepMOMETp HETIOCPECTBEHHO B BOLYy BOJIOMCTOYHMKA TaK, YTOOBI OH ObLIT MOTPYKEH
He MeHee 4eM Ha 1/3 mkanel M3MepeHusi Mpow3BOIHMTE HE MEHEEe 4YeM uepe3 5 MHH, He BbIHMMas
TepMOMETp M3 BOAbl. OMMCAHHBIM CHOCOOOM OMNpENesUTe TeMIEepaTypy B HECKOJIBKMX TOUYKaxX, IO
COTJIACOBAHMIO ¢ mpenozaBareneM. Ocodoe BHIMaHNE 00paTHTe Ha MECTa BIIAJICHUSI B BOJIOEM PyYbEB U
JPYTUX MPUTOKOB. Pe3ynbTaThl 3aHecHTe B Ta0MI. 5.2.

3 OnbIT Ne 2: OnipenesieHue 3amaxa.

Onpenenenue 3anaxa npuHATO npoBoauth npu 20 u 60 °C. 3anonHuTte Koudy BOJIOH NpUMEPHO
Ha 1/3 o6bema (310 okono 100 M) 1 3akpoiite mpoOKoil. BerpsixauTe K00y, OTKpoiiTe MpoOKy U, HE
BJIbIXas TITYOOKO, OIIEHUTE XapaKTep M MHTEHCUBHOCTH 3amaxa. Eciu 3amax cpasy He OIIyIIaeTcsl Win
HEOTYETIIMB, TO CIIEIYeT TO/IEP KaTh KOJIOY B TOpSYEH BO/IE JUIS TIOBBIICHHUS TEMITEPATYPBI IPOOBI 110
60 °C u TOBTOPUTH HU3MEpEHHE. 3amaX MOXKET OBbITh EeCTECTBEHHOTO WM HCKYCCTBEHHOTO
TIPOUCXOXKICHUS: 3eMITUCTBIN, CEPOBOIOPOIHBIN, OOJOTHBIN, TPABTHUCTHIM, THUJIOCTHBIH, YKEIe3UCTHIH,
XJIOPHBINA, OEH3MHOBBIH, PE3MHOBBIN U T.JI. IHTEHCMBHOCTH 3araxa OnpeenuTe Mo S-THOAITHHOMN IIKae
(Tabm. 5.1). Pesynbratsl 3aHecuTe B TaOMI. 5.2.

Tabmi 5.1 OnpeeneHrie KHTEHCHBHOCTH 3amaxa

bamnbHa | IHTEHCHMBHOCTH XapakTep NposIBICHUS 3araxa
s1 OLICHKA 3amaxa
0 Her 3anax He OIIYIAETCs
1 Ouens cnabas 3amax cpa3y He OUIYIIAeTCs, HO €Ba 3aMEeTeH Tpu
HarpeBaHuu
2 Crnabas 3arnax OuryIaeTcsi, €CJIM Ha 3TO OOpaTUTh BHUMAHUE
3 3ameTHas VYcToluuBbIiA 3amax, BbI3BIBAECT HEOJOOPHUTENBbHBINA OT3bIB O
BOJIE
4 OtuernuBast CuibHBIH 3am1ax, 3aCTaBIsIeT BO3AEPKATHCSI OT UThS
5 Ouenb ciIbHAS | 3amaX  HACTOJNBKO  CWJIBHBIM, YTO  Cpa3y  BbI3BIBACT
HEO00PUTEIbHBIN 0T3bIB. Bojia HEMpHUro iHast It IAThS

4 OnbIT Ne 3: OnpenesieHue BeTa BO/bI.
Ecnu Boga MyTHas, TO Tiepe/i aHaM30M OTGUIBTpYIiTe ee. 3anomHuTe mpoOupKy BOJI0H 10 BEICOTHI 10-
12 cm. [lng cpaBHeHHS B ApYryro mpoOMpKY HajeiTe AMCTHLIMpOBaHHYI0 Boxy. Ha Oernom Qoue mpu
JIOCTATOYHOM OOKOBOM OCBEIICHWH paccMoTpute 00¢ mpobdupku. OueHuTe HaOMOAaeMbIi OTTEHOK BOJBI:



C1a00-KENTOBATHIN;, CBETIO-KENTOBATBIM, JKENTHIA, WHTEHCHBHO-KENTBIH, CBETIO-KOPUYHEBBIM, KpAaCHO-
KOPUYHEBBIi U T.1. Pe3ynbraTsl 3anecute B Ta0m. 5.2.

5 OnbIT Ne 4: Onipeae/ieHue NPO3pPavyHOCTH BOJbI.

[Tpo3payHOCTh (CBETONPOITYCKAaHNE) MPUPOIHBIX BOJ CBSI3AHO C MX ITBETOM U MYTHOCTBIO. Y CJIOBHO
BOJIy MOYKHO OLIEHUTB KaK MPO3PAYHYI0, CIIa00 OMAIECIMPYIOIIYIO, OMaTIECIMPYIOIIYIO, Cllerka MyTHYIO,
MYTHYIO, CHJIBHO MYTHYIO. Mepoil MpOo3payHOCTH SIBJISETCS BBICOTA (CM) BOISIHOTO CTOJIOA, CKBO3b
KOTOPBI MOYKHO €Ille HaOMoaaTh ONyro IUIACTHUHY OINpeeIeHHBIX Pa3MEpOB WIIM MPOYECTh MIPUDT
OTPEJICIICHHOTO THTIA.

B crexisHHBIA IMIMHIP C TUIOCKMM JTHOM TTIOMECTHTE HMCCIEIyeMyI0 BOJAY TaK, YTOOBI BHICOTA
cronba Owita okomo 10 cm. PaccmarpuBast Bomy cBepXy Ha TeMHOM (OHE, ONPEACIIMTE MYTHOCTh (C1a00
ONAJIECIIMPYIOIIAsi, OMATECIMPYFOIIAst, CJIeTKa MyTHas, MyTHas1, CWJIbHO MyTHast). Bo3bMUTe CTaHHApTHBIHA
mpUQT, TOMECTUTE TOJT THO IHJIMHIPA U YCTAHOBUTE BBICOTY CTOJI0A BOIBI B CM, Yepe3 KOTOPBIN eIlie
BH/IHBI OyKBBI. Pe3ynbrare! 3aHecuTe B Ta0M. 5.2.

[Tonmy4yeHHBIE DKCIIEPUMEHTANBHBIC JaHHBIC 0 aHAJTN3y OPTraHOJENTUYECKHX CBOWCTB

BO/IbI O(popmuTe B BUaE Ta0d. 5.2.
Tabmura 5.2

[Toka3aTenb Enunune usmepenus| IIpo6a 1 | [Ipo6a 2 | IIpo6a 3 | [Ipoba 4

Temneparypa

3amax
(xapakTep,HHTEHCUBHOCTB)

[BeT

IIpo3paunocts

[Ipumevanus

11 BniBoanl

Obpaszey e6vigooa: IlpoaHamu3upoBaHbl TPOOBI IO OPraHOJICITUYECKUM TIOKA3aTeIsIM
(IBETHOCTh, MYTHOCTH, 3amax). K 4Yuciy caMbIX 3arps3HEHHBIX TIPOO CleIyeT OTHECTH:
BonpmmHCcTBO MPo0 MMeeT 3amax , HUCKIIOYCHHE:

poOBkI

KoHTpoJibHBIE BOIPOCHI

1 B ueM yHUKaJIBHOCTb BOJbI KaK pacTBOPUTEIIS?

2 IIpuBeaute npuMepbl NOCIEACTBUIN 3arpsA3HEHUS IPUPOIHBIX BOJOEMOB.

3 Pacmmgpyiite TEpMUH «Tpsi3HAS TIOKUHAY.

4 TlepeuncauTe MEXaHU3Mbl CAMOOYUIIIEHUS BOJJOEMOB.

5 YKaXuTe UCTOYHUKHU 3arpsA3HEHUs BOJOEMOB

6 [IpoGnema yncToi IpecHoi BObI

7 BaustHue 3arps3HeHui ruipocdepsl Ha 370pOBbE HACEIECHUS.

8 IlpuBenure KiIacCU(PUKALMIO METOJOB JAJS ONPENENICHUS AMUIEMHUYECKON O€30MacHOCTH
BOJIBL.

9 1o xakuM napaMeTpam aHaJIU3UPYIOT BOJY MPUPOIHBIX UCTOUYHUKOB U CTOKU?
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