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Llenb:

N3yunTb oencTBUA aBTOTPaHCNOpPTa Ha 3arpsisHeHMe OKpy»KaloLlen cpeabl
CBUHLIOM BINUsIHWE AaHHOIro 3rieMeHTa Ha XXUBYIO npupogay.

Onpe.qenmb HakKonsfeHmne cBnHLUa B paCTUTeJ1IbHbIX OPraHN3mMoB U Y3HATb
AEeNCTBUSA CBUHLA Ha XnBble OopraHU3Mmbl.

3adayu:

1) N3yuutb HEeKOTOpbLIe NPOAYKTblI CropaHMs OeH3uHa U ero BrusiHMe Ha
340pOBbLE YerioBekKa.

2) PaccmMmoTpeTb HakomnneHue CBMHLUA B NpUpoAe KaK 3arpasHuTens
OKpYy>KatoLien cpeabl.

3) OcBouTb MeTOAUKY onpeaeneHnus CBUHLA B pacTUTESIbHbIX OpraHu3max.

4) [lNpoBecTU XMMUYECKUN IKCMEPUMEHT NO onpeaeneHnto CBUHLA B paCTeHUSAX.

5) lMo3HaKOMUTb yu4alUMXCS LKOSbl Yepe3 KIacCHble Yacbl O 3arps3HeHnn
OKpYy>KawLien cpeabl CBUHLIOM.

MemooOhbi:

1) PaboTa c nutepatypoMm.

2) Coop maTepunanos.
3) XMMn4eCcKkmm aKCnepuMeHT.
4) Ucnonb3oBaHune doTtorpacmn U pUCYHKOB.

5) Hay4yHo — nuccnepoBartesnibCcKasi pabora.
6) becepa c yyawmmucs.



Aemomobusb u oKkpyxarouwasi cpeda

ABTOMOOUSIbHbLIW TPAHCNOPT OAMH N3 OCHOBHbLIX UCTOYHUKOB
3arpsA3HeHus oKpyXxarlen cpeabl. Ero Bknag B 3arpssHeHue
OKpyXawlLieu cpeabl, B OCHOBHOM aTtMocdepbl coctaBnseT 60-90%.

B Poccuu B mecTtax noBbIWEHHOro 3arpaA3HeHnsa Bo3ayxa npoxusaroT 64
MJTH. YeSIOBEK, a rocyaapCTBeHHbIe 3aTpaTbl HA OXpPaHy NpupoAabl
COCTaBNAIOT 40NN nNpoueHTa orogxeta. Hecmotpsa Ha o6BanbLHoe
COKpalleHue npon3BoaAcTBa, COCTOAHME OKpYyXawLeun cpeabl PO
NOCTOAHHO YXYyALUAKTCA.

daKkTopbl OTpULATEsNIbHOrO BSIMAHUA aBTOMOOUSILHOrO TPaHCNopTa Ha
OKpYyXXarlLlyro cpeay:

-) 3arpsisHeHue BO3ayXa;

-) 3arpsisHeHue OKpyXxarLien cpeabl;

-) Wwym, BUbpaums;

-) BblaeneHue Tenna (paccesHne aHeprun).

B HacTosilee BpeMAa nget 6opbba ¢ aBTOMOOUITIbLHOU ONACHOCTLHO.
KoHcTpyupyroTca hunbTpbl, pa3pabdbaTtbiBaloTCA HOBbIEe BUAbI rOproYero,
copepxawue MeHblle cBUHUA. CokpaweHnem 4o0aBOK U nepexon K
GeccBUHLOBOMY OEH3MHY NOPOAUT pAa TEXHUYECKUX npoodnem.



Kpome 3azpsizHeHusi eo3dyxa, aesmomobusniu nompebnsrom O,
Aemomobuy * ae 900kM. nompebum cmorsbko xe O,, CKOJIbKO
L Ha ObIxaHue 3a ueJsbiu 200.




Kudkocmu, komopanie 3as1uearom 8
TonnueHasn npOMblumeHHagm@m&uﬂbepremqecmro Komnekca.

OHa BKnro4yaeT oTpacnu no fobbivye u nepepaboTke pa3nMyHbIX BUAOB
Tonnuea. OgHa u3 oTpacneu TONMBHOMN NMPOMbILLIIEHHOCTU ABNSIETCA
HedTAHaA NPOMbILUSIEHHOCTb.
lNpu nepepaboTke HehTU NONy4YarOT BbICOKOKa4eCTBEHHOE TOMNIMBO
(6eH3nH, KepOCUH, CONAPKY, MasyT).

Tonnueo:

BbeH3UHBbI.
Ju3enbHblie monnusa.

Cma304HbIe Mamepualsibl.:

1) MomopHbIe macna
2)TpaHCMUCCUOHHbLIE€ Macsia — HU2POMbI.

fTnacmu4yeckue cMa3Ku:

1) CneyuanbHbie XudKocmu.

2) AHmupusbl.
3) TopMO3HbIe xudkocmu.
4) CmeknoomMsbigarouwjue Xuokocmu.
5) 3awyuma om koppo3udu.



3agpsi3HeHuUe okpy)xaroujell cpeobl
C8UHUOM

OOHaKo OCHOBHbIM MCTOYHUKOM 3arpsA3HeHus
aTMmocdepHoro sBosayxa ceBuHUom B PP saiBnsaeTcs
aBTOTPAHCMNOPT, UCMONb3YHOLWMU CBUHELCOAePXKaLLUN
O6eH3uH. ExxerogHO aBTOMOOMNBLHLIN NAapK BblOpacbiBaeT B
atmocdepy 10 mnpa. abconwTHO CMepTenbHbIX 403 CBMHLA
unu 250 KNNOTOHH MeTarnsfa B BeCOBbIX eAuHMUax. Tak,
oOLlee KONMMYECTBO CBUHLA, BbiIOpackiBaemMoe B BO34yX B
pe3ynbTaTte cropaHuma Tonnuea B gBuratensx, B 1997 roay
coctaBuno 301 KWNOTOHHY, NN NPUMEpPHO ABe — TPU
cMepTeribHble A403bl Ha YerioBeKa B rog.

Hemanyro ponb B 3arpsi3HeHUU CBUHLIOM UrparoT
OTpaboTaHHbIEe aKKyMYIATOPbI, OTPaBAAKLME NOYBY U BoAY
coeAUHeHNAMUN CBUHLA.



VIVIIIVITTUNMU QUG 7IITTVITUZI VNV Yy /NUTIVIgL U

ABSAR SRYUHHIN

1) BoccraHoBuTenbHbIM 00XUr. 2PbS+30, = 2Pb0+2S0,; PbO + CO =Pb + CO
2) OkucnurtenbHbin o6xur. PbS +2PbO = 3Pb + SO,
3) W3 coneun cBMHLA C NOMOLLbLIO 3NIEKTPONnun3a.
4) Bs3aummopgencTtBUEM COSieU CBMHLUA C UMHKOM:

Pb(NO,), + Zn = Zn(NO,), + Pb
5) BoccrtaHoBneHuem okcuga ceuHua (ll) Tokom Bogopopaa:

PbO + H, =Pb + H,O.

CeUHUO08bIU aKKyMYyIisimop —3a2psa3Humerib
OKpY Karoweu cpeobi

OnacHocTu Ansa YyernoBeKa, oOKpyXxawlLien cpeabl BO3HUKAKOT NPeuMyLLeCTBEHHO
Ha 3Tane yTunusaumm oTpadboTaBLUMX aKKyMynAaToOpoB. lMo-npexXHemMy MHOro
OaTapen nocne ncnonb3oBaHUA BblOpacbiBaeTcA B MycoponpoBoabl. Ha cBankax
WUIN YyCTaHOBKaX ANl KOMMOCTUPOBAHUA aKKyMYNATOPbI pa3naratoTcs, npyu 3ToM B
NoYBYy U NoA3eMHble BOAbI NonagaeT 6onbLioe Konu4yecTeo cBuHua. lNMpu
pPeUuMnKInHre Takke npomcxoauT 3arpsa3HeHue oKpyXxawlien cpegbl, 0CO6eHHO
NbINbIO, coaepxalen ceuHel. Npun N3rotoBNeHMU CBMHLOBLIX aKKyMYJNSATOPOB
obpa3yeTcsl 3HaUUTESNIbHOE KONIMYeCTBO NbiNeBUAHbIX YacTUl, coaepawmx
coeAMHEeHNs CBUHLA.

Takum oOGpa3omM, CBUHLOBbIE aKKYMYNATOPblI BHOCAT HEeMarnbI BKnag B

3arpsi3HeHue Opr)Ka}OLueﬁ cpeabl. OueBupeH npouecc MmacCoBOro 3arpsa3HeHus
OUNDV\ANALOIIIIAIA CHANLI TAWATFNLIMIA MATAMMARMIUU A ADVEFUAMIUA RPHDAFALLIRMIA YARMMUAC K IARIA
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Bbibpocbl amompaHcrnopma — OCHO8HOU
UCMOYHUK 3a2psi3HeHUSsI OKpYXarouweu cpeobl
UOHaMu ceUHUa

Be3 coMHeHus1, Hamboree BaXHbIM UCTOYHUKOM
3arpsA3HeHust aBTOMOOUIIbHbIN TPAHCNOPT, UCNOSb3YIOLWNN
3TUNINPOBAHHbLIN OEH3UH.

BbIOpoChl aBTOTPAHCMOPTHbLIX CPeaAcTB COCTaBIAIOT
30 — 70% obwero oobema BbLIOPOCOB 3arpA3HAIOLWNX
BellecTB B aTMmocdepy.

ABTOTpPaHCNOPT BHOCUT 3HAYNTESNIbHbIN BKIag B
3arpsisHeHue aTMmocgepbl CBUHLIOM.
Habnropaetca TeHOeHUNA pocTa YPOBHSA 3arpsaA3HeHus
aTMocepHOro Bo3ayxa CBMHLOM B KPYNHbIX ropoaax.
OueBuaeH ctabunbHbLIN BKNag aBTOTpaHCNOpTa B
3arpsi3HeHue CBUHLIOM OKpYyXKarLwien cpenbl roponos.



CeuHeUu u e2o0 ceoucmaa
CeuHeuy, (82; 207,2 Pb)

‘nnaenexHun +327,4
e 4 34 rlcm3, uBeT —

'8 laUKe N NMPOKaTKe.

CBuHeu — NMNNACTU4YHb
0C, TemMnepartypa Kuni
CUHeBaToO-cepbIin. Xof

Bce pacmeopumMbie Ci

48 3.

CBuHeL, LULNPOKO Npu 8 a U3rotaBnuBaloT
000No4YKKN Kabenewn, 3i ~ bl, UICNOJIb3yeMble

npu XpoMMpPOBaHUM, | npeaHa3sHa4vYeHHbIe
ANA XpaHeHUs CepHol 2‘7 1 9 MeeBUKU
XonoauribHUKOB U AP, _patypbl. CBUHeL
naeT Ha N3rotoBrneHue Goenpwnacos M Ha Bblp,enky apoou. OH BxoauTt B
COCTaB MHOrux cnnasoB. CBMHeL XOpPOLUO NOrfoLwaeT PeHTreHOBCKOe U

PaaAnoakKTnBHoOeE U3ry4yeHume, n ero UCNnonb3yrOT ANA 3dllUTbl OT
n3ny4yeHus npu pa60Te C paagnoakTnBHbiMU BellleCTBaMM.
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BnunsaHue cBuHLa Ha OpraHU3m

YeJioBeKa

AdeduunTt Kanbuna n ButammHa D ycunuBaeT BcacbiBaHMe CBMHL A B
XKenyao4yHo-KULWeYHoOM TpakTe. B cpegHeM 3a CyTKM opraHu3M 4yernoBeka
norrnowaet 26 — 42 MKr cBMHLUA. ATO COOTHOLLUEHME MOXET BapbUpoOBaThb.
Okono 90% oOLero konmyecrBa CBUHLIA B YenoBe4YeCKOM Terne HaxoauTcs
B KOCTAX, y Aeten — 60 — 70%.
CBMHeU aKTUBHO BNUAET Ha CUHTEe3 DOerika, aHepreTudyeckmum 6anaHc
KneTKVI nee reHeTqucmu annapaT OaHum cnosom CBUHeLU — A4,

HepBHQFcT.ﬂHSMEH(%EWW(ﬂocyA

XpOaneCKne OTpaBJIeHI/IH

Cnwnomeuenue, peoma, KuuieuHvle
Konuku, ocmpasa dopma omkaza

noYex, nopaycenue Mo32a
(ocobenno y oemeit). B masaoscenvix
caywaax — —  cmepmob uepes

HEeCKOJIbKO OHEll.

Owiywienue carabocmu, omcymcmeue
annemuma, oOvicmpas
YHIOMIAEMOCHLb, HEPBO3ZHOCHILD,
Op0IHCh, OyPHOMA, 201106HAA 00.1b,
HapyuieHue PyHKuul HceayoxKa u
KuuieuHuka, 0;1e0Hocms, 4epHas
COUHU06AA KAUIMA HA 0eCHAX 603/1€
3y008.
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VIINCUCJICUC yoyuo s sacpnoricriuzi
eosdyxa aeémompaHCcrnnopmomMm 8

yposens s PREEMHOEMAX n.Kpueyes

YpoBeHb 3arpsi3HeHUs1 Bo3ayxa 3aBUCUT OT TPAHCMOPTHOro notoka. f nposena
HabroaeHne TPaHCMNOPTHOrO MOTOKA, T.e. KaKoe KONM4YecTBO aBTOMALLWUH
npoesxaeT Kaxabl AeHb, 3 aHA noapsa ¢ 8% — 20%° yacos B mecsu, Tak 3 mecsiua.

Y4yem mpaHcnopma.

UoHb
damunus Habnopatens: Pynéesa A.

Bpems JlerkoBble 'py3oBbIe ABTOOYCbI Bcero
800.20% 180 108 8 296
26.06.06.

800.2000 197 125 1 333
27.06.06.

800.20% 213 118 5 336
28.06.06.

Utoro: 965



Uonb
Pamunua HabnwgaTtena: Pynesa A.

Bpems JlerkoBble 'py3oBble ABTOOYCBDI Bcero
§00.20% 217 128 9 354
25.07.06.
§00.200%0 261 109 9 379
26.07.06.
§00.200%0 243 135 6 384
27.07.06.
UToro: 1117
ABryct
Pamunua HabnwpgaTtena: Pynesa A.
Bpems JlerkoBble 'py3oBble ABTOOYCbI Bcero
800.200%0 255 135 7 397
24.08.06.
800.20% 225 138 6 399
25.08.06.
800.20%0 213 123 7 343
26.08.06.
UToro: 1149

BbiBoA:04eHb O0ONbLLION MNOTOK TPAaHCNOpPTa, 3HAYUT YPOBEHb 3arpsA3HeHus
BO34yXa eCThb.



KayecmeeHHOe ornpedesieHuUe Hanau4us

C8UHUa 8 pacmumesibHoCcmu

lNopsiook ebinosiHeHUs1 pabomai:

1. Cobpanu100r. pacTutenbHOM NPoObLI HA pacCcTosAHUU 2M, S5Mm, 8Mm, 11Mm, 14Mm. oT
O)XXMBNEHHOW aBTOA4OPOrM.

2. Uamenb4yaem coOpaHHYIO pacTUTENbHYIO Maccy, Kaxayr otaesibHO, AoGaBunu
B HuUx 50r. cmecu CZH50H u HZO.

3. MpoknNATUNKN KaXayk CMecCb, YTOObLI CBUHEL, nepeLlen B pacTBOp.

4. Baanu cynbhut HaTtpusa. PactBopunu B Boge 1 No Kannsam go6asunu B
nony4yeHHbIe pacTBOpPbLI.

2M 5m 8Sm 11m 14m

UTOr: Pb*? +S2= PbS

5. B pe3ynbraTte Bbinasn YepHbin ocaaok (cynbcpung cBUMHLA) — 3HAYUT eCTb CBUHeL.

6. T.K. XBOS enim n COCHbI 0ONnagaeT cBOUCTBaMu xopowiero counsTpa no
OTHOLUEHUIO K CBUHLY. XXenaTtesibHO UMETb JIeCOMNONOCHI U3 COCHbLI U €U B
HEeKOTOPbIX MeCTax OHM yXxe umetrotcs (Kaprononbckum pavoH).



i . _Loanes. . it il
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BbigoO: B nepBon U BO BTOPOU NPOOMpPKe KOrIM4ecTBO
CBMHLUA Oonblie. 3Ha4YNT pacTeHUA Yy AOPOrM HakanauBaroT
CBUHLUaA bonblue.

Henb3s1 cobupamb 651u3k0 om dopoau si200bl1, 2pUbsbl,

wiaeesib, eHUKU U JleKapCmeeHHbIe pacmeHusl
(coeduHeHue ceuHya s1008UMBbI).



3akKksiroYeHue.

1. MNo3HakoMUunacb Yepe3 pa3zHOOOpPa3Hble UCTOYHUKN C BNIUAHMEM CBUHLA Ha

XXUBYIO npupoay.

2. 3aTeM A npoBena 3KCNepuMeHT No onpeaerieHno CBMHLA B PpacTUTENbHOCTMN.

AOna 4yero npoBena y4éT aBTOMOOUITILHOIO NOTOKA;

3. B pe3synkraTe A npuwnia K BbiBoAy, YTO BJIUSSHUE MOHOB CBUHLIA OFPOMHO U

pacnpocTtpaHsieTca Ha BCro buocepy. CBUHeL measieHHO, NOCTeneHHO youBaeT

XXUBOWN OpPraHu3m;

4. MosHakoMunacb U Usy4ymna mMeToauky;

5. T.K. cBUHeL OOHapy>XeH B pacTUTEeNbHbIX OpraHN3MoB HeobxoanMmo: yoeanTb

y4alnxca n HacesrieHue, YTo Hemnb3A cobupaTb Yy AO0POrv fieKapCTBEHHbIe

pacTeHus, rpubbl, Aroabl, 3aroTaBnNUBaTb BeHUKU. KenatenbHO UMEeTb

recononochkl (enb, COCHa) BAOJNb aBTOMOOUIbLHbIX Aopor. He Bbipy6aTb 06

Aopory nec.

6. C paHHOM paboTOM NO3HAKOMUIIA YYaLMXCA WKOSbl Yepe3 KMacCHble Yachbl.

7. XoTtenocb, Obl YTOO 3Ty paboTy NPOAOIKUNN, HO ANA onpeaesrieHUA CBUHLA B

pacTUTENbLHOCTU B3ANN JIECHYIO A0POry rae Manbii NOTOK aBTOMoOOUnen.
OcTtaeTcsa HageATbCA, YTO 3ApaBbIU CMbICN BO3006nagaeT Hag MHAYCTpUanbHbIM

aszapToMm, M yaacTcA OCTaHOBUTb MacCcoBOe 3arpsi3HeHue OKpyXKarolen cpeabl

CBMHLOM, HEraTUBHO BNMAOLWMM Ha OMOXUMMYECKNE NPOLECChl XKUBbIX

OpraHu3mMoB.






