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AHOTANUA
PaboTta mocBsinieHa OMNpPENEICHUIO 3arpsA3HEHUN OKpYKAOUIeH Cpenbl 1o

COCTOSIHUIO CHETOBOTO MOKPOBa. CHEXXHBIN OKPOB — MPEKpACHasi BO3MOKHOCTD JIJIsI
WCCIICIOBAHUS 3arps3HCHUN TPUPOAHOMN Cpeabl. Tak Kak CHET SBJISETCS XOPOLIUM
HaKOMMUTEJIEM Pa3JIMYHBIX BELIECTB, TO B €r0 TOJIIE OHU COXPAHSIOTCS JTOBOJBHO
JUIUTENIbHOE BpeMsi 0e3 Kakux-nubo u3MeHeHu#M. Hcxons U3 MOJTy4YeHHBIX
pEe3yJIbTaTOB MCCIENOBAHUM, MOXKHO JaBaTh OLIEHKY JKOJIOTMYECKOTO COCTOSIHUS
CHEra 1 BOJIbl, KOTOpas momajaet B nouBy. Llens paboThl — OIleHKA HKOJIOTHYECKOTO
COCTOSIHUA Cpelbl 4Yepe3 H3YyYEHUE KAuyeCTBEHHBIX (PU3UKO-XUMHUYECKHX
IIOKA3aTeJIed CHEXHOTO IIOKPOBAa Ha HCCIECIyEMOM TeppuTtopuu. Meroasl —
XMMHUYECKUN aHAJIU3 Ka4€CTBEHHBIX (PM3MKO-XUMHUECKHX MOKa3aTeseld CHEXHOIO
MOKpOBa, HaOJIOACHUE, OMOMHIUKAIIUS TPU MOMOIIU Kpecc-canarta. ['umoreza —
IPEINOJIOKUTENBHO, BO3AYX BOJM3M OOOYMHBI JIOPOTH COACPKHUT OoJIblIce
KOJIMYECTBO 3arpsi3HUTENIEH, YeM Ha YACTHOM y4yacTKe (B cajlly) U Ha IPUILIKOJIbHON
tepputopun. [lo pe3ynbTraram HcClIEeOBaHHII BO BCEX MpoOax: KOHIEHTpaIus
HUTPUT-aHUOHOB He TipeBbimnaetr (0,02 Mr/i; KOHIIEHTpalMs Kejle3a paBHa HYIIIO;
pH<7, crnenoBarenbHO cpelna B CHEXHOM TIOKpoBe ciabokucnas. OOmas
MuHepanu3auus He mnpesbimaeT 1000 wMr/m, 4YTO COOTBETCTBYET HOPME.
Haumenbiiass KOHLIEHTpALKs XJIOPUIOB COJEPKUTCS B MPoOe, B3ATOM Ha ydyacTKe
YacTHOTO JI0Ma, a camasi 0oJiblasi B po0e, B3sATOM ¢ 000UMHBI 10poru. BexoxkecThb
CEeMsIH Kpecc-cajaTa OOJbIlle, MpPU TMOJMBE BOJOW, B3SATOM C MPUIIKOILHOM
TEPPUTOPUM, a HAaWMEHbIAs BCXOXKECTb, MpPU TOJUBE BOJOM, B3ATOM C
HKCIIEPUMEHTAJILHON MIIOMIAIKM Ha OOOYMHE JIOPOTH pAIOM co MiKojoi. Takum
oOpa3oM, MOs TUIOTe3a MOATBepAMIachk. Bo3gyx psgoM ¢ o0ounHON goporu
COJIEP>KUT OOJIbIlIee KOJIMUECTBO 3arpsI3HUTENEH, YEM Ha YACTHOM y4acTKe (B cajy).

B paboTe Takke npeacTaBiIeHbl PEKOMEH AN 110 CHIKEHUIO YPOBHS 3arpsI3HECHUS.



BBEJIEHUE

AxmyanvHocme uccnredosanus. COCTOSHHUE OKpYKalolehd cpeibl KPYIHBIX
TOpOJIOB OOBIYHO OIICHMBAETCA MO COCTOSHHUIO OTIENBHBIX €€ COCTaBISIOUIUX:
aTMoc(hepHOro BO3/1yXa, MIOBEPXHOCTHBIX M TIOJJ36MHBIX BOJI, IOYB U PACTUTEIHLHOTO
MOKPOBa, 3J0pOBbsi TopokaH. Hambonee auHAMHYHOM W MOATOMY HaumOojee
CIIO)KHOM ISl aHanu3a SIBJSIeTCsl aTMocdepa, KOTOpas OKa3bIBAaeT CYIIECTBEHHOE
BJIMSTHUE HAa COCTOSTHUE BCEX KOMITIOHEHTOB YKOCHCTEMBI.

CHEXHBIN TOKPOB, OOJAArONTNii BBICOKOW COPOITMOHHOW CITOCOOHOCTHIO,
ABJIIETCSI THPOPMATUBHBIM OOBEKTOM IIPU BBISIBJICHUU TEXHOTC€HHOTO 3arps3HEHUS
HE TOJBKO aTMOC(EPHBIX OCaTKOB, HO M aTMOC(PEPHOrOo BO3JyXa, a TaKKe
MOCJICTYIOIIETO 3arps3HCHUSI BOJT U TIOUB.

CHEXHbIN TOKpPOB sIBIsIETCS A(PPEKTUBHBIM HAKOIMUTEIEM a3pPO30JIbHBIX
3arps3HSIONIMX BEIISCTB, BBIMAMAOIIMX W3 aTMoc(epHOro Bo3ayxa. B mepumon
CHETOTasiHUS, HaXOJAIINUECS B CHETY TOKCUKAHTBI MUTPUPYIOT B MTOBEPXHOCTHEIC
BOJIbI, JIOHHBIE OCAJIKH, MOYBBI M MOACTHJIAIOINIMNE UX TOPHBIE MOPOAbI, MPUUYEM
IJIOMIAh WX PACCEHBAHUS 3HAYUTEIBHO IPEBBIIIACT KOHTYPHI T€OXHMHUYECKHUX
aHOMAJIUI B CHEXKHOM MTOKPOBE. 3arpsi3HEHHE CHEKHOTO TTOKPOBA IIPOUCXOJIUT B JBA
JTama B Pe3yJIbTaTe BIAKHOTO M CYXOTO BBIMBIBAHUS (OCAKICHUS) 3arPSI3HSFOIIIX
BEIECTB M3 aTMocdepsl. Bo-TIepBhIX, 3TO 3arps3HEHUE CHEXWHOK BO BpeMs HX
dbopmupoBaHus B O0JaKke M BIAKHOE BBIMAJCHUE 3arpsi3HAIONIMX BEIIECTB CO
CHETOM Ha MECTHOCTb. BO-BTOpBIX, 3TO 3arps3HCHHE YKE BBINIABIICTO CHETa B
pe3yibTaTe CyXOTo BBIMAICHUS 3arPSI3HAIONINX BEIIECTB U3 aTMOC(HEpPHI, a TAKKE X
MOCTYIIJICHUS U3 TIOJICTUJIAIONTUX TIOYB U TOPHBIX Topo . CoiepikaHue JIEMEHTOB-
3arpsi3HUTENICH B CHE)XKHOM TOKpOBE KOJeOJeTCsl B OYEHb IMIMPOKOM JHAara3oHe,
rJIaBHBIM 00pa3oM, B 3aBUCHUMOCTH OT CTEMEHHW AaHTPOMOTCHHOTO BIIUSHUA.
HccnenoBanusi, MPOBEACHHBIE MHOTHMH aBTOpaMH, TIOKa3ajld, YTO YPOBEHBb
KOHIICHTPAIlMU TIBJIM M MHKPODJIEMEHTOB B JIC)KAJIOM CHETOBOM ITOKPOBE B
HECKOJILKO pa3 BHINIE, YeM B CBEKEBBIMABIINX OCajKaxX. ITOT (haKT JOKa3bIBaET,
YTO, C OJHOW CTOPOHBI, CHETOBOH IOKPOB MTPAET POJIb €CTECTBEHHOTO TUTAHIIIETA-

HAKOIUTENST aTMOC(EPHON MBI 32 HECKOJBKO 3UMHUX MECSIEB. A, KpOMe TOTO,
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CBUJIETEJILCTBYET O TOM, YTO CYUIECTBEHHAash YacTh HAKOIUIEHUA B CHEre
dbopMHpyeTCs 3a CUET CYXOT0 OCAXACHUS U3 MPU3EMHOTO CJI0sI aTMOC(hEphl U HOCUT
PEUMYILIECTBEHHO AHTPOIOIeHHBIA XapakTep. Takum oOpa3oM, B pe3yJsibTare
MPOIIECCOB CYXOI0 M BJIAXKHOTO BBIMBIBAHMSI KOHLEHTpALMS 3arps3HSIOIINX
BEILECTB B HEM OKAa3bIBAETCSI OOBIYHO Ha 2—3 MOpSAAKa BEIUYMHBI BBILIE, YEM B
atMocepHoM Bozayxe. [loaToMy M3MepeHus colep:kaHusl ITUX BEIIECTB MOTYT
MPOU3BOJIUTHCS JOCTATOYHO MPOCTBIMA METOJAaMH U C BBICOKOM CTEIEHbIO
HAJIC)KHOCTH.

Bribop naHHOM Tembl M3yudeHUs ObUI HE CIy4allHbIM. Bo-mepBbIX, cHer
ABJISICTCS XOPOIIMM HAKOIMTEJIEM BCEX BELIECTB, IONABLIMX B HETO. BO-BTOPBHIX,
HCXOMsl U3 TOJIyYEHHBIX PE3yJIbTATOB, MOXHO JaBaTh OLEHKY 3KOJOTHYECKOTO
COCTOSIHUS CHETa U BOJIbI, KOTOPAs OMAJAET B IIOYBY.

JUIst ©3y4eHHsI CHE)KHOTO MTOKPOBa ObLIM OINPEAEIICHBI YKCIIEPUMEHTATbHBIC
MJIONIA/IKK B pa3HBIX TOUKAaX Hailero paioHa. Becero Obu1o 3am0keHO 3 MIIOMIaAKU
JUTst HaOMIoIeHUM U B3SITHS Mpo0 cHera. [Lnomaaku s pacnpeenusia cieayonum
oOpa3oM: 1-1 — Ha MPULIKOIBHOW TEPPUTOPUH; 2-51 — HA YUYACTKE MOET0 J0Ma: YII.
MansiBuHa, 1. 27 (B cany); 3-51 — Ha 000YHHE JOPOTH PSIJOM CO MIKOJIOM.

Obvexmom CBOETO U3yUEHHUS s BBIOpasia CHEXKHBII MOKPOB.

IIpeomemom wuccneqoBaHUs SBIAETCS CTENEHb 3arpsi3HEHUS OKpYKarouen
Cpenbl Yepes3 CTENEHb 3arpsA3HEHNs CHEXKHOIO ITIOKPOBA.

Lenv pabomul: OLEHKA 3KOJIOTMUECKOTO COCTOSIHUS CPEbl Yepe3 U3yUyeHUe
KAueCTBEHHBIX  (U3HKO-XMMUYECKHX T[IOKa3aTeliel CHEXKHOro IOKpoBa Ha
HCCIIEyEMON TEPPUTOPHHU.

3aoauu paboOTHI:

1. N3yunThs HAy4HYIO JIUTEPATYPY O TAHHOU TEME.

2. B3sa1h mpoObl CHEXXHOI'O MOKPOBAa HAa SKCHEPUMEHTANbHBIX IUIONIAJKAX B
KOHTPOJIBHBIX TOUKaX.

3. [IpoBecTn HaOMIOACHUS W XUMUYECKHWE aHAIW3bl 1 BBIACHCHHS
KAUECTBEHHbIX (U3MKO-XMMHUYECKHX [IOKa3aTeliel CHEXHOro IOKpoBa Ha

HCCIIEyEMON TEPPUTOPHHU.



4.  VYCTaHOBUTb XMMHYECKHH COCTaB TaJIOrO CHEra: OINpPEIEIUTh PEAKLUIO
Cpelbl, OOLTYI0 MUHEPAIN3ALINIO

S. OnpenenuTh CTENEHb 3arpsA3HEHHOCTH CHEra Ha pPAa3HbIX y4YacTKax IpH
OMOUIM Kpecc-caliata.

6. Ilo pesympraTaM HCCIEAOBAaHUN CAENaTh BBIBOJ OO0 3KOJIOTUYECKOM
COCTOSIHUU HCCIIEAYEMOM TEPPUTOPHUH.

MemooOvl: XUMHMUYECKUH aHaU3 KAyeCTBEHHBIX (PU3UKO-XMMHUYECKUX
MoKasaTelied CHEXXHOTO TIOKpOBa, HaOOIeHWE, OWMOWHIWKAIMS TIPH MTOMOIIN
Kpecc-canara.

l'unomesa: peANONOKUTENBHO, BO3IyX BOJIN3M OOOYMHBI JOPOTH COACPKUT
OoJibllIee KOJUYECTBO 3arpsi3HUTENECH, YeM Ha YacTHOM ydyacTke (B caay) U Ha
IPUILKOJIBHON TEPPUTOPHUH.

Memoouka evinonnenus pabOThL: B XOA€ NPOBEICHUS UCCIENOBAHUS ObLIU
BBIOpaHbl Y4acTKHU JUIsl 0TOOpa mpo0 CHera ¢ pa3HOM CTENEHbIO 3arpsi3HEHHOCTH.
CHer cobupanu B 6aHKH, 00be€M KOTOPBIX COCTABIISET | IUTP, 3aTEM IIPU KOMHATHOM
TEMIIepaType €ro pacTaruiMBaId U Tadylo BOAY CIUBAIN B KOJIOBI.

IIpakmuueckas 3HauumMocms: TIOJYYEHHBIE PE3YJbTATHl IIOMOTYT OLEHUTh
HKOJIOTUYECKOE COCTOSIHHUE HcciieqyemMoil Tepputopun B COBETCKOM pailoHE T.

Boponexa.



I''TABA 1 OB30P JIMTEPATYPbBI

1.1 CHer kak MHAMKATOP COCTOSIHUS OKPY KAIOLIeH cpeabl

3arpsi3HUTENIMA aTMOC(Eepbl MOTYT OBITh BEIIECTBA B TBEPJOM, KUJKOM U
razoo0pa3HOM COCTOSHUHU. Tak Kak a’po30idd W Ta3000pa3Hble MPUMECH
yJIaBIMBAIOTCA aTMOC(EpHOW BIarod, TO arMmocdepHble OCaAKW MOTYT OBITh
WCITOJIB30BAHBl JIJISI HW3YyYCHHsI CTEICHHW 3arps3HeHus aTtMmocdepbl Ha JTaHHOU
TeppUTOpHH [S].

CHEXHbII NOKPOB — TMpeKpacHas BO3MOXXHOCTb JJI HCCIEIOBaHUS
3arps3HEHU TpUPOIHOM cpenbl. OH 00sialaeT PsiAIOM CBOWCTB, JEIAIOIIUX €T0
yAOOHBIM UHIUKATOPOM 3arpsi3HEHUS HE TOJIBKO caMUX aTMOC(HEPHBIX 0CAIKOB, HO
1 aTMOC(EpHOTO BO3/yXa, a TAKXKE MOCJIECAYIOIIETO 3arpsi3HEHUSI BOJIbI U TOYBHI.
Tak KaKk CHer SBISETCA XOPOIIMM HAKOMMTEJIEM pPa3IMYHBbIX BEIIECTB, TO B €ro
TOJIIIE OHU COXPAHSIOTCS JIOBOJIBHO [IIMTENIbHOE BpeMs 0e3 KaKux-JInbo
n3MeHeHui. [Ipoananu3upoBaB OOBIYHBIM CHET MOXHO C YBEPEHHOCTBHIO TOBOPUTh
O YHCTOTE aTMOC(EPHOro BO3JyXa HCCICAYEMOW TEPPUTOPUH, TaK Kak CHET
aKKyMYJUpPYyeT BCE BpEIHBIC BEIECTBA, MOMANAIOIINE B MOYBY M3 aTMOC(Ephl B
BHJIE ocaakoB [3].

1.2 UcTouHuKH 3arpsi3HEHHUsI CHETOBOI'0 MOKPOBa

OCHOBHBIMM HMCTOYHHKAMH 3arpsi3HEHUS CHETOBOTO IOKPOBA SIBISIOTCS
aBTOMOOMJILHBIN TPAHCIOPT, MPOMBIILICHHOCTh U KU3HEACATEILHOCTh YEJIOBEKA.
ABTOMOOWJIBHBIA TPAHCIIOPT OKAa3bIBACT KOMIUIEKCHOE BJIMSHHUE HAa CHETOBOMU
NOKpoB. B KadecTBE OCHOBHBIX MPOAYKTOB-3arpsA3HUTENECH, MOCTYNAOIIMX OT
aBTOMOOMJILHOTO TPAHCIIOPTA, MOXHO BBIJCIUTE: MPOAYKTHI CrOpaHUsl TOILUIMBA,
MPOTEUKHU TOproue-cMa304HbIX MarepuanoB (I'CM) u mocTossHHOE MOAIepKaHUE B
BO3/yX€ JIOPOKHOW TbUIM. BBIXJOMHBIE W OTpabOTaBIIME Ta3bl JBUTATENEH
BHYTPEHHETO CropaHusi BEIOPAChIBAIOT B BO3AYIIHbIN Oacceitn 6omnee 70% okcumos
yrieposia U yrieBoAopoaoB (0eH307bl, (popManbaeTuIbl, OEH3MUPEH), OKOIO 55
MPOIICHTOB OKCHIOB a30Ta, JO 5,5 MpOIEHTa BOJBI, a TAK¥Ke Caxy (TsDKeNble

METaJLUIbI ), Taph, KOMOTH ¥ T.1. [1]



N3-3a Gosblioro ymucia aBTOMOOWJIEN M MPU HENOCTaTKe Mep Mo yOopke
3arpsi3HEHMM, TMpoe3kash dYacThb MPEJCTaBIsieT CcOOOM aKKyMyJsiTOp Bcex
3arps3HUTENEH, MNEPEHOCUMBIX aBTOMOOMIsIMH. Tak ke, H3-3a TMOCTOSHHOU
bu3nYecKoil Harpy3Ku, IPoe3Kasi 4acTh HE 3aMEP3aeT, YTo JIeaeT MepeMelleHue U
MOMHITHE B aTMOc(epy 3arpsS3HEHHH Jerde, 4TO, Pa3yMeeTcs, CKa3bIBaeTCs Ha
IIPHUJIETAIOIIEeM CHEKHOM TIOKpoBe [5].

BbITOBBIE OTXONBI TaK e 3arpsi3HAIOT CHEXHbIM MOKpoB. Haunbosbiiee
3arpsi3HEHUE HAOIIOAETCSl BOKPYT KHUJIBIX JIOMOB, MECT CKOTUICHHUSI JIFOICH.
OCHOBHBIM U TJIaBHBIM HCTOYHUKOM 3arpsi3HEHHS] OKpPYXKaloIIEl cpelabl B
CoBerckoM paiioHe Topoja BopoHexa sBisieTCS aBTOMOOWIIBHBINA TPaHCIOPT.
Caxa, cCOeIMHEHHS CBUHIIA, OKCUJIBI CEPBI, A30Ta, YTIIEPOJa U IPYrUe COCAUHCHUS
B COCTaBE BBIXJIOMHBIX T'a30B OT aBTOMOOWJIEH MOJHUMAIOTCS B BO3JyX, a 3aTEM
OCEJAIOT HAa MOBEPXHOCTH CHEXKHOTO MOKPOBA M OCTAIOTCS TaM JI0 Hayaja TeIuia.
Kpome »TOro moporu 3uMON MOCHIIAIOT MECKOM WM COJIbIO BO H30€XKaHUE

rojonena. EcTecTBeHHO NECOK, COIb OCTAIOTCS B TOJIIE CHETa J0 BECHHI [2].

1.3 Buansinue 3arpsA3HAIINMX BellecTB (XJ0PUA0B, HATPHUTOB, HOHOB
’KeJie3a) Ha 310POBbe Yel0BeKa

CHer MOXET CIYXUTb HHJIMKATOPOM aTMOC(HEpPHOro  3arpsi3HEHUS
BELIECTBAaMU: CyJbpaTaMHl, HUTpaTaMH, aMMOHHUEM, OCHOBAHMSIMH, TKEIBIMU
METAJJIAMHU U PAIOM APYTUX BELIECTB.

SBIsAACH HAKONUTENIEM PA3JIMYHBIX 3arpsi3HEHUM, CHET IPU TasHUM MOXKET
CTaThb MCTOYHUKOM 3arps3HEHHs] BOJ (B TOM 4MCIE MOA3EMHBIX) U MouB. Takoe
3arpsI3HEHME MOYKET OKa3bIBATh HETaTUBHOE BIMSHUE HA 310POBbE YEIOBEKA.

XJI0p — D2JIEMEHT, KOTOPbIA HYXEH Mg Xopouero mnuineBapeHus. OH
IIOMOTAET BBIACIATBCA KEITYAOYHOMY COKY. OTO BELIECTBO, MAaKpOXJIEMEHT,
KOTOPBIM MOCTYIAET B HAll OPraHu3M C MHUHEPAIBHBIMHU COJISIMU, KAJIBIIUEM,
MarHueM, HaTpUeM, KaJIMeM U IPYTUMHU MUKpOdJieMeHTamH [4] .

XJIOp COIEpP)KUTCSA B HAlIEHd KPOBU, KOCTIX, MEXKKIECTOYHOU KUIAKOCTH, a

TaK)Ke caMOM OOJIBIIIOM OpraHc HaIICro Tejia — KOXeE.
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YeMm rpo3uT Nepen3OBbITOK XJIOpa B YEJIOBEYECKOM Opranu3me? YueHble
Ounnsaauu u CHIA gokazanu myTeM HCClIeJOBaHUM, YTO paK MEUYEeHU U OMyXOJH
no4ek B 2% ciiydaeB BOZHUKAET U3-3a YPE3MEPHO XJIOPUPOBAHHON MUTHEBOM BOJIBI.
OT0 He Tako# yX OOJBIION MPOLIEHT MO CPABHEHUIO C 3a00JI€BaHUSIMHU UMMYHHOU
CUCTEMbl — M3-3a MOBBIIIEHHOTO COJEpKaHUs XJIOpa Halla UMMYHHas CHCTEMa
ctpagaet B 80% ciaydaeB, a MpU MOCTOSIHHOM IIUThE XJIOPUPOBAHHON BOJIbI
CTpaJlaloT BC€ BHYTpPEHHUE oOpraHbl. Hampumep, mnpu MOBBIIEHHBIX J03aX
XJIOPUJIOB, MOJYYEHHBIX M3 MUTHEBOM BOJIbI, YEJOBEK Yallle HAYMHAET OOJIETh
OpOHXHMTaMH M MHEBMOHHUEH — B TIEPBYIO OYEPE/lb CTPAIAIOT OPTaHbl AbIXaHus [4].

Ha Hain opranusm MoryT BO3/I€iCTBOBATh HE TOJIBKO BOJIHBIE PACTBOPBI, HO U
napsl xyopa. [lapsl Xj0pa, KOTOPbIE BIBIXACT YEIOBEK B OOJBIION KOHIIEHTPAIUU,
MOXET BBI3BATh 0KOT CIU3UCTON MUIIEBOAA U TOpJia, HAPYILIUTh YACTOTY JIbIXaHUs,
XOTS TAaKHE CUTYyalluu OBIBAIOT PEaKo. [7]

Hutputer — conmu azotuctoit kucinotel HNO,, Hampumep, HUTPHUT HATpHS
NaNO,, autput kanbius Ca(NO,),.

Bpennoe Bo3aeicTBHE HUTPUTOB HA OPTaHU3M YEJIOBEKA:

. Hapymaror ¢pyHKIHI0 TeMOTJI00MHA, YTO MPUBOIMT K THIIOKCHHM OpraHU3Ma.
. BrIcOKre 10351 BEI3BIBAIOT OTPaBIICHHE.

. BbI3BIBAIOT KHCIOPOIHOE TOJIOaHNE KIICTOK.

. HanocsT Bpea cocyaam, cepily ¥ HEpBHOM CHCTEME.

. CrocoOCTBYIOT Pa3BUTHIO paKa JKeJTy IKa.

. [TpuBOAAT K M3MEHEHHIO COCTABA KPOBH.

. BhI3bIBatOT pa3BUTHE PAKOBBIX OMyXoJei [2].

Kene3o gBisieTCS MUKPOIJIEMEHTOM, HEOOXOIUMBIM ISl JIbIXaHUS KJIETOK.
OHO ydYacTByeT B KpPOBETBOPEHUH, (POPMUPOBAHWUU  BEIIECTBA  MBIIIII,
MMMYHOOHOJIOTHUYECKUX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOIECCAX, a TAKKE
BXOJUT B COCTaB COTHU (epMeHTOB. M3OBITOK >kejle3a MOXKET HapyliaTh 3TU
npoiiecchl.  UpesmepHoe TOTpeOJieHHe Kejne3a TMPUBOJUT K  CHUCTEMHOMY

OTPABJICHUIO C IMMOPAKCHUEM IICUYCHH, CCpALa, JICTKUX U CUCTEMBI KPOBCTBOPCHHA.

[6].


https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%B8
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I'VTABA 2 METO/bI HCCJIEJOBAHMUSA
2.1 Meroauka u3y4eHue CHEKHOI0 MOKPOBa
BriOpats npoOHyto mioniaaky pasmepom 1,5x1,5 M. BHUMaTenbHO U3y4HTh

BHEILIHUM BU]I CHETrA.

1 [lBet

2 Bun

3 BnaxuocTts
4 TBepnocth

Bun u uBeT ycranaBnmBaroT Bu3yaibHO. ['pamanuu cHera: Oenblii, 6e10BaTo-
CEpbIH, CepbIi, TOITyOOBATO-CEPHIIA.

Kareropum BHIA: CBEXEBBINABIIMK, JEAdHAsA KOpPKA, MEJIKO3EPHUCTHIN,
KPYIIHO3EPHUCTBIN.

[To BiaXXHOCTH CHEr TMOApPA3JETACTCS HAa CyXoM — o0pa3yeT HEeNMpOuYHbIC
KOMbsI, CCBIIAETCSl C JIONAThl, OOJIbIIEH YacThlO PBIXJBIA W pPACCHITYATBHIA, U
BJIQXKHBIM — OYEHb JIUIKUH, XOPOIIO JICTIUTCA B CHEXKOK, MOXKET 00pa3oBBIBATh
KPYIHBIE TIaphl U TIIBIOKI.

ITox TBEPAOCTHIO CHETa MOHUMAKOT €r0 CONPOTUBIIEHUE BIABIMBAHUIO:
OYCHb MATKHI (MPOHUKAET YETHIPE MaJIbIa)
MSTKuM (TPOHUKAET OJUH Tajel)

TBEPIbIi (MPOHUKAET KapaHali)

A W N P

OUYEHb TBEPJbIA (TPOHUKAET JIMHENKA WM JIE3BUE HOXKA)

2.2 MeTtoauka onpenejieHus (pu3n4eCKUX CBOMCTB TAJ0I0 CHera
Jyist onipeienienrsi poO3pavyHOCTH MPOO TANON BOJBI B CTEKJISTHHBIN IIUITUHID
aramMeTpoM 3 cM BbICOTOM 30 CM HaJIMBAETCS OMNPEIEIICHHOE KOJWYECTBO BOJBI,
4yepe3 KOTOPYI0 MpocMaTpuBaeTcss mpudT (medaTtHbiii TekeT). MOXKHO CpaBHUTH
KKy MpoOy C KOHTPOJIbHBIM 00pa3loM — AUCTWIIIMPOBAHHOW Boaol. Bona
MOET OBITh TIPO3payHON, c1ab0 MyTHOM, criibHO MyTHOM. [lepen 3amepom Bomy

HGO6XOI[I/IMO B300JITATh. HpOBpa‘-IHOCTI) 3aBUCHUT OT KOJHNYCCTBA B3BCHICHHBIX
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YacTHUI] OPraHUYECKOTr0 M HEOPraHMYECKOro MPOUCXOXKIEHUS U ONpEeNesieTcs
BBICOTOM CTO0JIOA BO/BI B IUJIMHAPE, CKBO3b KOTOPHI HAUMHAIOT YUTATHCS OYKBHI.
Jlnst ompesesieHnus 3amaxa B UYHUCTYIO IIUPOKOTOPIyr KoiOy obvemom 100 wmur
HAJIMBAIOT HCCIENyeMyl0 BOAay Ha 2/3 o0ObeMa, MNPUKPBHIBAIOT CTEKIBIIIKOM,
OCTOPOKHO B30aNTBHIBAIOT. 3aT€M, CIBHHYB C KOJOBI CTEKJIBIIIKO, OMPEACIISTIOT
3ammax Bojbl. UHTEeHCHBHOCTH 3amaxa Bojbl (mmpu 20° C He T0pKHA TPEBBIIATH ABYX
OayIoB) ompenaesnseM Mo naTudapHoi cucteme. CMm. Tabmuiy 1 ([lsatubanmibhHas
CUCTEMa OIpeeCHUsT MHTCHCUBHOCTU 3amaxa) u Tabmuny 2 (OnpexneneHue
XapakTepa 3araxa).

Tabmua 1

[IstnbannsHas cucrema OonpcACICHNA MHTCHCUBHOCTH 3allaxa

Onenka
HNHTEeHCMBHOCTD
XapakTep nposiBjeHUs 3aMaxa HHTEHCUBHOCTH
3amaxa

3amaxa

Her 3amax He omryIaercs 0

3amax cpasy He OlIylaeTcs, HO OOHapyKUBAETCs
Ouenb cnabast IIpU TUIATEILHOM HUCCJIEI0BaHUU (TIPU HArpeBaHUU 1
BOJIBI)
3anax 3amevaeTcsi, €clii 00paTUTh Ha ATO
Cnabas 2

BHHUMAHHC

3arax JIErKo 3aMeYaeTCs U BBI3BIBAET
3ameTHas N 3
HEOJIOOPUTENBHBIN OT3bIB O BOJIE

3amax o6pa1uaeT Ha ce0sl BHUMaHUE U 3aCTaBIIIET

OtuernuBas 4
BO3JIEP’KATHCS OT MUThS
3amax HacTOJIBKO CUJIBHBIM, UTO JIENAET BO,
OueHb cuIbHAs . ’ A Y 5
HEIPUTOJIHOM K YIOTpeOIEHHUIO
Tabmuma 2
OnpeneneHue xapakrepa 3anaxa
Xapakrep 3anmaxa
EcTecTBEHHOTO IPOUCX0KIEHUS HckyccTBEHHOTO TPOUCXOKICHUS
HeoTtuernuBblil (MM OTCYTCTBYET) HeoTtuernuBblil (1M OTCYTCTBYET)
3eMIIUCTBIH HedrenpoaykToB (6eH3UHOBBIN)
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I'amnocTHbI XIIOpHBIT
[InecHesblit VYKCyCHBIN
TopdstHOIM DEHOIBHBIN
TpaBsiHUCTBIN

KauecTBeHHYI0 OLIEHKY LBETHOCTH BOJBI OIPEACIAIOT B IMPOOHpPKE,
CpaBHMBasg C OOpaslloOM YWCTON BOJBI TPHU JTHEBHOM OCBEIICHWH. EnuHMIICH
LBETHOCTHU CIIyXaT ocoOble rpanycsl. L{BeT 4ucTON BOABI HE OJIKEH MPEBHINIATH
40* mo mkane uBeTHOCTH. [IpM OTCYTCTBUM BHIUMON OKpPAacKd BOJAA CUHTAETCSA
OecLBETHOI. DTO BOBCE HE O3HAYaeT, YTO B HEW HET IpHUMEced M 3arpsi3HEHUui,
IPOCTO OHM HE OKAa3bIBAIOT BIMSAHHUS HAa OKpacKy BoAbsl. Cm. Tabmuny 3

(OmpeneneHue 1BeTa BOJbI).

Tabmauma 3
Onpenenenre nBeTa BOABI
LBeT cOoKy [Bert cBepxy [BeTHOCTH (B rpaxycax)
He ormeuen He ormeuen 0
He ormeuen OueHb cl1a0bIi, KEITOBATHIN 20
Ouenb cna0kbIii, OJ1eTHO-
5 KenroBaTeIit 40
JKEIITHIN
baegno-xenTeli CnaOpblii JKenThIN 60
baeano-xenTeli CnaOpblii KenThIN 150
Brenuo-xkenTeii MHTEHCUBHO KEITHIN 300

2.3 MeTronuka onpeaejieHusl XMMHYECKHX CBOMCTB TAJ0r0 CHera

JUis ompeneneHus peakuuu BOJHOM cpeAbl TaJloro CHera HeoOXoaum
yHUBEpCalbHbIA npubop — pH MeTp, 3yeKTpoJ KOTOpPOro HEOOXOJUMO CHavalia
IPOMBITH B AUCTUJUIMPOBAHHOM BOJIE, a IOTOM CMOYMTH B IPOOE M MOCMOTPETh Ha
3HauYeHue, nokaszbieaemoe pH merpom. CHEr MOXKET MMETh KaK KHUCIYHO, TaK H
[ICJIOUYHYIO0 PpEaKIMIo, B 3aBUCUMOCTH OT IMpeoOiaJaHusi TeX WIM HHBIX
3arpsA3HAIONIMX BEIIECTB. ECIM B CHEr ITOIIajatoT OCHOBAHMS PA3JIMYHbIX KUCIIOT, OH
npuoOpeTaeT KHUCIOTHYIO peakuuto. llpucyrcTBue coelMHEHWl MeETasuioB,

APpOMATHYCCKHX YTJICBOAOPOJA0B 3alICIIaYNBACT CHCT.
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Jliis onpenenenns HOHOB skelie3a Fe3+ k 10 Mt uccieayeMoro Tajaoro cHera
npubasistoT 1-2 xamnu consiHoit kucinotel HCl, Heckonpko Kameiab MepoKcuia
Bojopoga u 0,2 mn (4 xammm) 50%-ro pactBopa Tuonuanara kamuss KNCS.
[lepememmBaroT 1 HaOMIOAAIOT 3a pa3BUTHEM OKpacku. [IpumepHoe cojeprkaHue
Kese3a HaXOIAT 10 MIKaJIe TPaTyupOBaHHUS.

st onpenenenust moHoB xyopa Cl- (kauecTBEHHOE) K 5 MJI Tajoro cHera
nob6asuth 3 kam 10% pactBopa Hutpata cepedbpa AgNO3, MOIKUCIECHHOTO

azotHoOM kucioroit HNO3. OGpasyeTcs ocaiok Wi MyTh:
- crnabast MyTh — 1-10 mr/i,

- cunpHas MyTh — 10-50 mr/m,

- xnonbs — 50-100 mr/m,

* TBOPOKUCTBINA ocagok™> 100 mr/.

Jlns  ompenenenus oOmed MuHepanm3anuu ucnoib3yercs TDS-metp
(mpubop, mpeaHa3HAYCHHBIM I HM3MEPCHHUS YPOBHS OOIICH MUHEpaIu3aIluu
BOJHBIX PAacTBOpPOB), MuHepanu3anus MPEACTaBIsIET €000 CyMMapHbBIN
KOJIMYECTBEHHBII MOKa3aTeNb COIEPKAHNUS pACTBOPEHHBIX B BOJE BELIECTB.

Jl71s1 onipesieNieHrst HUTPUTOB-AaHUOHOB K 5 MJT UCCJIEAYEMOM BOJIbI MPUOABUTH
0,5 mn peaktuBa I'pucca u Harpets 10 70-80° C Ha BomsHou Oane. [losiBnenue
PO30BOT0 OKpallMBaHUs TOW WM WHOW HWHTEHCUBHOCTU CBUJETEIBCTBYET O
HaJIMYUU HUTPUT-UOHOB B MPOOE.

Kpecc-canat — ogHoNIeTHEE OBOIITHOE pacTeHHUE, 00J1aaro1iee MOBBIIIEHHOM
YyBCTBUTEIBHOCTBIO K 3arpsi3HCHHUSIM TOYBBI TSDKEIBIMU METaJlJIaMH, BO3/yXa
ra3000pa3HbIMU BBIOpOCAMU aBTOTPAHCIIOPTA. DTOT OHMOWMHAMKATOP OTJIMYAETCS
OBICTPBIM TIPOpPACTaHUEM CEMsIH, BCXOXKECThIO, KOTOpas yMEHBIIAeTCS B

IIPUCYTCTBUU 3arPsA3HUTENICH.
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I''TABA 3 PE3YJIBTATBI 1 OBCYXIEHUNE

3.1 M3y4yeHue CHEKHOT0 NMOKPOBA

JI1st u3ydeHusi CHEKHOTO TOKPOBa ObLIM OMPEACIICHBI SKCIIEPUMEHTAJIbHBIC
IJIONIA/IKK B pa3HbIX TOYKAX Hamero paioHa. Becero Obuin BeIOpaHbl 3 MIIOIMIAAKU
JIU1s1 HAOJIOICHUH 1 B3ATHS P00 cHera (4 mpoObl Ha Kaxk1oH mtomiaake). [nomaaku
OBLITM pacrpeesieHbl CASAYIOMHIM 00pa3oM: -1 — Ha MPUITKOIBLHON TEPPUTOPHH;
2-5 — Ha y4acTKe Moero joma: yi. MansBuHa, 1. 27 (B caay); 3-1 — Ha 00ouuHE
JIOPOTH PSA0M co mikoJion. [Tpo6sl ObuH B3THI 27 nexadps 2022 roja.
[IpoBens HaOmOEHHS HA BCEX TPEX BBHIOPAHHBIX MHOW ILJIONIAJIKaX, s CMOTJa

COCTaBUTh XapaKTEPUCTUKY CHEKHOTO MOKpoBa (Tadsuia 4):

Tabmuua 4
CHEXHBIN IOKPOB
Ne miromagkn Bua cHera IIBer TeepaocTb BaaxHocTh
Nel Menko3epHUCTBIN Oemo-cepbIit Ouenb MATKUN Moxkpsrit
Ne2 Menko3epHUCTBIN OenbIit OdeHp MATKHN Moxpsriit
Ne3 MEJIKO3EPHUCTBIN Cepbli OdeHp MATKHN Moxpsrit

3.2 Onpenesienne pu3nMIECKUX CBOICTB TAJIOT0 CHEra
s ompesneneHrs KadyeCTBEHHOTO aHaIM3a CHEXKHOTO TMOKPOBa, CHavajia ObuH
B3STHI MPOOBI CHEra. 3aTeM, KOrja CHEr pacTasul, CTajJo BO3MOXXHO OMPEIETUTh

KadecTBa Tajoi Bojabl. Takue Kak: MyTHOCTb, 3amax, BeT. (Tabiumma 5)

Tabnuma 5
DU3NYECKUE CBOWCTBA TAJIOTO CHETA.
IIBeTHOCTD, HNHTEHCHBHOCTH Xapakrep
Ne npo0bI1 cHera | IIpo3spayHocTh
rpaaycsol 3amaxa 3amaxa
Ouenb cnabo- Ouenb-cnalbIit .
Nel Cnabo-myTHas HeoTuernuspiii
xentas (20) (2
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Ne2

[Ipo3paunas

He o6napyxena

(©)

Her (0)

OTcyTCTBYET

Ne3

CunpHO-MyTHast

MyTHO-cephlii

3ameTHbli (3)

3eMIIACTBIN

3.3 Pe3yJIbTaTLI XMMHYECKOI0 aHAJIM3Aa TAJI0M BO/JbI

Ucnons3ys pH wmerp, Obim ompeaenen pH kaxkmoro oOpasma, s
ompeseneHus oomei Muaepam3anuu — T DS-metp
Ta0muma 6
Onpenenenne pH
N IIpo6a Nel IIpo6a Ne2 IIpo6a Ne3 IIpo6a Ne4 Cpemnee
3HaueHnune 3Hauenune 3Hauenune 3Hauenune
IJIOIAAKHA oH oH oH oH 3Hayenue pH
1 6,02 6,05 5,99 6,08 6,04
2 59 5,87 5,92 5,96 591
3 5,46 5,58 55 5,56 5,52
Tabnuua 7
OmnpeneneHue o01IeH MUHEpaTU3aUU
IIpo6a Nel IIpo6a Ne2 Ipo6a Ne3 IIpo6a Ne4 Cpennee
Ne 3Hauenmne 3HaueHune 3HaueHnune 3HaueHune 3HaYeHHe
IJIOIIA- o0mei o0men o0mieit o0meit o0meit
AKHA MHHepaJIu- MHHepaJIn- MHHepaJIn- MHHEpaIu- | MHHEPaJH-
3alUU 3anun 3aIuu 3anmun 3anmuu
1 5,02 5,08 5 5,06 5,04
2 5,99 6,04 6,02 6,05 6,04
3 12,87 12,96 13,08 12,99 12,98

Cpennee 3nauenue pH nmpo6sr Nel cocrasmsiet 6,04;

oOmras Munepanmu3aius mpoosl Nel pasaa 5,04ppm=5,04mr/n
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Cpennee 3nauenue pH npo6st No2 cocrasmuser 5,91,

oOmmast MmuHepanu3aius mpoosl Ne2 pasHa 6,04ppm=6,04mr/n

Cpennee 3uauenue pH nmpo6sr Ne3 cocrasmsiet 5,52;

oOmrast MuHepanmu3anus mpoosl Ne3 pasHa 12,98ppm=12,98mr/n

KucnotHOoCTh CHEroBOW BOJBI, KoieOneTcss B mpenenax ot 6,04 mo 5,52, gto
O3HAYaeT CIA0OKUCIYI0 peaknuio. 3HadeHus pH = 5,52 nabmomaroTcs psimoM ¢
poe3KEN 4acThi0. ITO CBSI3aHO C 3arPsI3HEHHEM CHEXHOTO MOKpPOBa MPOAYKTaMU
CTOpaHUs TOIUTUBA, TAKUM KaK OKCHJBI CEphI, a30Ta U yriepoa.

OO011as MUHEpanu3alus CHEroBOi BOJIbI 3aBUCUT OT PEareHTOB, BXOASILUX B

COCTaB IIECKO-COJIIHBIX CMECEH, KOTOPhIMU TIOCBHINAIOT IMPOE3KYI YaCTh.
HawnGonpmuii mokazatenp oOmedt MuHepanusanuu 12,98Mr/m mmeer ydvacTok,
PaCHOJIOKEHHBIN TaKKE PAOM C IPOE3IKEHN YaCThIO.
s ompeneneHuss HaJU4UsS B PAcTBOpPax COJIEH, K KaKIOMY 0Opasily BOIBI ObLI
OpUIUT pacTBOp HHUTpaTa cepebpa. [lo mosiBiIeHMIO Ocajka WM TOMYTHEHHIO
MO’KHO CYJIUTh O HaJUYMU XJOPHUJIOB B TaJIOM BOJIE M COOTBETCTBEHHO B 00pa3max
CHera.

AHanu3 CcHera TOKa3all, 4TO HAaWMEHbIIAsg KOHIICHTpAlUi XJIOPHUIOB
coziepkuTcs B mpoode Ne2. Camasi 6oJiblasi KOHIIEHTPALUS COJIEPKUTCS B TpooOe No3.
A aymaro, 4TO KOHUEHTpAIMs XJIOpUA0B B pode No3 sapKo BbIpakeHa, IOTOMY UTO
JIOPOTH y IIKOJIbI MOCHINAIOT COJIBbIO, YTOOBI HAa I0pOrax He ObUIO osiefieHeHus. Tak
KaK MPUILIKOJIbHASI TEPPUTOPHS PACTIOTIOKEHA HEMOCPEACTBEHHO PSAIOM C MTPOe3Kei
YacTbIO, BCE 3arps3HAIOLIME BEIIECTBA, NOMAaasi B BO3YX MOCTENEHHO OCEAl0T Ha
MOBEPXHOCTU CHEra, MpeBpalas €ro B CMECh SJIOBUTHIX BemiecTB. bombiioe
KOJIMYECTBO XJIOPUOB, COJEPIKAIIUXCS B CHEKHOM IMOKPOBE MOXKET MPUBECTU K
HEOJIaronpusTHBIM TOCIEACTBUSAM U IpobiieMaM co 310poBbeM. Bce Bermiectsa,
TMIOTIaBINIME B CHET BO3JI€ JOPOTH, BECHOU MOMAIyT B MOYBY.

Jlanmee ObUTM TIPOBENEHB XUMHYECKHE ONBITHI HAa HAJIWMYUE B CHEXXHOM
MOKPOBE HUTPUTOB U jkeje3a obiiero. [Ipoba Ha HUTPUTHI-aHUOHBI MTOKa3aja, YTo
KOHLIEHTpaIUsi HAITPUTOB BO Bcex mpobax He npesbiiaet 0,02 mr/n. XKenezo obiee

B UCCJIEAYEMbIX 00pa3iiax He ObLTIO OOHAPYKEHO.
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ITocne sToro OwbLIM IMPOBCACHBI HMCCICAOBAHUA II0 OIPCACICHHUIO CTCIICHU

3aIrpsA3HCHUA Hp06 C TPCX INIOIIAJ0K. B kauectBe 6I/IOI/IHI[I/IK3TOpa HCIIOJIBb30BaJICA

Kpecc-canat (MpUIoKeHue 3).

Tabmura 8

[Toka3aTenu poCTKOB Kpecc-caiata uepe3 7 JHen

Ne mromaaku

N3navaiabHOE

Yucii0 npopocmux

3HauyeHHne BBICOThI

KOJIMYeCTBO CeMsTH ceMsiH POCTKOB, CM
O (kOoHTpONTBHBIN
70 67 5,5-6
oOpaserr)
1 70 54 4,5-54
2 70 49 4,8-5,6
3 70 28 2-3,2
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BbIBObI
[Tociie mpoBeeHMst Bcex pabOT U MOMYYCHHBIX Pe3yJIbTaTOB OBLTH C/IETaHBI
CIIC/TyFOIIIE€ BBIBOIBI:
1.  .IIpoGa Ha HUTPUT-AaHUOHBI TOKA3AJIa, YTO UX KOHIICHTPAIHSI BO BCeX Mpobax
He npesbimaet 0,02 mr/m.
2.  IlpoGa Ha >xene3o oOImiee Mokaszaja, 4YTO KOHIIGHTpAIMsA JKele3a BO BCEX

npo0ax paBHa HYJIO, T.€. HE OOHapyKeHa

3. B uccnegyemsix odpaszuax pH<7, ciegoBaTenbHO Cpe/ia B CHEXKHOM MTOKPOBE
ci1aboKUCTasl.
4, OO6mast MuHepanu3alus B KaKI0M MpoOe COOTBETCTBYET HOpPME, T.. HE

npesbimaer 1000 mr/m.

5. Hanmenbiass KOHIEHTpaLMs XJIOPUIOB coaepkutcs B mpode Ne2. Camas
OoJbIIas KOHIIEHTPAIUS COAEPKUTCS B Tipoode Ne3.

6. BcxoxkecTh ceMsiH kpecc-canaTta 00Jibliie, PU MOJIMBE BOJIOM, B3SITOM C
MPUIITKOJILHON TEPPUTOPHH, & HAUMEHBIIAsI BCX0XKECTh, IPHU MOJMBE BOJIOH,
B3SITOM C AKCIIEPUMEHTAIBLHOM TIJIOMIAIKKM Ha 0OOUMUHE IOPOTH PSAJIOM CO IIKOJIOH.
7. Hanbonee 3x010rnueckn YuCThIM YIaCTKOM SIBIISICTCS TioImaaka Ne2 (B caxy
BO JIBOPE MOETO J0Ma), TaK KaK JaHHBIA y9acCTOK HAXOAWTCS HAa 3HAYMTEIIHLHOM
yAQJIICHUH OT aBTOTPACCHI, BEIOPOCHI BPEIHBIX BEIIECTB CIOa HE TOXOIMT.

8. VYyacTtok No3 cOIEpKUT TTO CBOUM XapaKTEPUCTUKAM OOJIbIIIE 3arps3HSIONTNX
BEII[ECTB, YEM OCTAJILHBIE TIPOOHI.

9. VYyactok Noel sBisieTcst SKOJOTUYECKH HEUTPATBHBIM IO CPaBHEHHUIO C
JIPYTUMU y4acTKaMH, Ha KOTOPBIX TMPOBOIMICS OTOOP TPOoO.

Taxum 006pazoM, MOsI TUTIOTE3a IMOATBEPAUIACE. BO3ayX psiioM ¢ 0004MHOM JOpOTH
COZICPIKHT OOJIbIIIEE KOJUIECTBO 3arPA3HUTEIICH, YeM Ha YaCTHOM ydacTke (B caiy).
Taxxke, uCX0ad U3 NPOAECIAHHBIX MHOW HMCCIIENOBAHUU, sI MOTY JaThb HEKOTOpPBIE
PEKOMEH/IAIMH 10 OYMCTKE OT 3arpsi3HEHUIA:

1. Hcmonb30BaTh BMECTO IIECKa M COJIH, CICIHAIbHBIC PEarcHThbl, KOTOPHIC
MIPOIILTH SKOJIOTHYECKYIO TIPOBEPKY.

2. Boparops! 70MKHBI OBITH HAMHOTO BBIIIIE YPOBHS ra30HA.
18



3. Hcnonb30BaTh TPOTUB roJiojie/la TPAHUTHYIO KPOILIKY .
4, BbIBO3UTH TpsI3HBINA CHEr 3a Mpenesibl ropoia, a HE OCTaBlsATh €ro Ha
00OYMHAX JOPOT WM Ha Ta30HE.

5. COKpaTI/ITL HCIIOJIB30BaHUC MAallIMH Ha JU3CJIbHOM TOIIJIMBC.
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