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2.1. OueHka cocTosiHUsS aTMOC(hephl
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2.4 . ®u3nveckue CBONCTBA BO3IyXa.

2.1. Onenka cocTostHMA aTMOC(pepbl

OchosHble KOMNOHEHMbL 2100ANLHO20 IKOIOSULECKO20 KPUUCA

ATMmocdepa uMeeT psa MPUCYIHUX TOJIHKO €l 0COOEHHOCTEH MO CPaBHEHUIO C APYTHUMHU
KOMIIOHEHTaMu Ounoc(hepbl — BBICOKYIO MOABMXHOCTh, M3MEHUHMBOCTH COCTABIISIONIUX €€
KOMIIOHEHTOB, CBoeoOpasue ¢u3uKo-xuMuueckux mporeccoB. CocTossHme aTtmochepsl
ompeeNseT TeIIOBON PEeXUM MOBEPXHOCTH 3EMIIH.

Atmocdepa (cmod  O30HA)  3alMIIAeT  HAmy IUIAHETY OT  BO3ICHCTBUS
ynbTpaduoneToBoro uznyueHus CoHIa.

CoctaB armocdepbl HaxOAUTCSI B COCTOSHUU JAMHAMUYECKOTO  pPaBHOBECHS,
MOJIJIEPKUBAEMOTO B PE3YyJbTaTE ACATEIbHOCTH KUBBIX OPTaHU3MOB, FT€OXUMUYECKUX SBICHUN
U  XO3AHUCTBEHHOW [EATEIbHOCTH YeJOoBeKa. [JTaBHBIMM KOMIIOHEHTaMH aTtMoc@epbl
sBisitoTest a3oT (78 %), xucmopon (21 %) m apron (0,9 %) — B mpusemHoMm cioe. [ons
OCTaJIbHBIX KOMIIOHEHTOB HECMOTPS Ha UX OYEHb BakHOE 3HaueHue He npesbimaet 0,1 %.

Tponocgpepy u cmpamocghepy oOBIYHO OOBEAWHSIOT B HH)KHUE CIOU aTMOc]ephl,
KOTOpbIE CYIIECTBEHHO OTJIMYAIOTCS 10 COCTaBY OT BEPXHHUX clioeB (MoHOchepsl). B HIKHUX
CIIOSIX COCpenoToYeHa OCHOBHas Macca atmochepsl (50 % oOmeit maccel arMocdepsl
MPUXOAUTCS HA HIXKHUHM CIION TOJIIMHOM OKOJIO 5 KM, a Macca ¢osi BRICOToM 30 KM COCTaBIISIET
99 % Bceit Mmacchl aTMOC(hEpBI).

Tponocpepa — HepaBHOBeCHass XHMHUYECKM aKTHBHas cucreMa. boJbIIMHCTBO
ra3o00pa3HbIX MpUMECEH, BBIACISIEMBIX ¢ TOBEPXHOCTH 3eMJIH B Tporocdepy B pe3yiabTare
re0JIOTHYECKNX, OMOJIOTUYECKUX TMPOIECCOB U aHTPOIMOTeHHOMN AesTeIbHOCTH, HAXOAUTCS B
BOCCTAHOBJICHHOW (hopmMe MM B BUJIE OKCHAOB C HHM3KOW cTemeHbio okucieHus: H,S, NO,
NH;3;, CO, NO,, CH4, SO, um np. AHamu3 arMocepHBIX OCaJKOB IOKAa3bIBa€T, YTO
BO3Bpalla€Mbl€ Ha MOBEPXHOCTh 3€MJIM IPUMECH MPECTABICHBI B OCHOBHOM COCJMHEHUSIMU B
BBICOKOM, yaIe Bcero B BhICHICH, cTteneHu okucieHus — H,SO4, HNOs, HuTpatsi, cynbdartsi,
CO,, SO;3 u 1. n. Takum ob6pazom, Tpomochepa HUrpaeT Ha IJIAHETE POJb TI00aTBHOIO
OKHCIUTENBHOTO pe3epByapa.

Bo3pocmias MHTEHCUBHOCTh XO3AMCTBEHHOW JAEATENBHOCTH 4YejaoBeuecTBa B XX B.
MPOSIBUJIACH B INIOOATLHOM 3arpsi3HEHUN 3eMJIM pa3HOOOpa3HbIMU OTXOJIaMU MPOMBIIIIIEHHOTO
MPOU3BOJACTBA, CEIbCKOTO XO3SMCTBa, NPOAYKTaMHU >KU3HEIEATEIHHOCTH 4YeJIOBEKa, 4YTO
ABIISIETCSl TPO3HBIM MPEIBECTHUKOM TIPSIYIIET0 3KOJIOTHYECKOTO Kpu3Hca IUIaHETapHOTO
macmTaba. Ero mposiBieHuss HaOMIOMAOTCS B HACTOSINEE BpeMs B OTACIBHBIX PErHOHAX
IJIaHEThl B U3BMEHEHUH XapaKTePUCTUK MPUPOTHOM Cpeibl, U MPU HEPA3yMHOM OCYILIECTBICHUU
BCEI COBOKYITHOU JEATETbHOCTH YEIOBEYECKOTO COOOIIECTBA MOXKET MPUBECTH K HETATUBHBIM
MOCNEACTBUSAM rjobanbHOoro Macmraba. HaOuaiwogaembple NPU3HAKH MOACTYNAIOLIETO
rjo0ajbHOr0 JKOJOTHYECKOr0 KpuU3uca B Haubogabllelli Mepe peaqu3sylTcsi B
NPOSIBJIEHNH TAKHUX AHOMAJbHBIX SIBJIEHUI, KaK KHCJOTHbIEe J0XKAH, MAPHUKOBBIM
3¢ dexT, Tak Ha3bIBaeMble 030HOBbIE AbIPbl M 3arpsi3HEHHE TNMOBEPXHOCTH IJIAHETHI
CYNEePTOKCMYHBIMM TPOAYKTAMH, NOSBJIAKIIUMHCH HCKJIYUTEIbHO B pe3yJbTare
AHTPONOTeHHOM AeSITeJIbHOCTH.

Kucaorubie ocaaku. Ilog kucirommusimu 00xcoamu TOHUMAIOTCS aTMOC(hEpHBIE
OCaJIK, 3HAYECHHE BOJOPOJHOTO TMOKa3aTelsl KOTOPBIX HHMXXE BEJIMYHMH, OTBEYAIOIINX
COJIEpKAHUIO YTIIEKUCIOTHI B atMocdepe, T. €. pH < 5,5. TlosiBneHne aHOManii JTaHHOTO THUIIA



CBSI3BIBAETCS, B IIEPBYIO OYEpeIb, C BBIHOCOM B aTrMocdepy 3HAYUTEIbHBIX KOJIUYECTB
OKCHJOB CEpbl M a30Ta, PAIMYHBIX TAJOTCHCOIAECP)KALIMX COCIUHEHUM B pe3ynbTare
AHTPOTIOTCHHOW JIeATeTbHOCTH. B3ammonelcTBHe KUCIOTHBIX JOXAeH ¢ Ouochepoi,
COOPY)KCHMSIMH, TEXHHUKOW, KYyJbTYPHBIMH LEHHOCTSAMM XapaKTepU3YIOTCS I  BHX
I'yOUTENbHBIMH MTOCIIECTBUSIMHU.

Ilapuukosewuii 3¢pgpexm TPOSBISCTCS B TOBBIIICHUH TEMIIEPATypbl HUJKHHUX CIIOEB
aTMocdepsl B pe3ybTaTe HapacTaIOIIEro MOTJOIIEHUs «TapHUKOBBIMHU TazaMu» (CO,, CHa,
N>O u gap.) umH(ppakpacHOro TeroBOro wusiaydeHus 3emiau. [locimencTBus NapHUKOBOTO
3pdexkra MOryT MHpHUBECTH K H3MEHEHHIO KJIMMAaTa, YTO COMPOBOXKIACTCS MOBBIIICHUEM
YacCTOTHI KaTaCTPOPUUECKUX MPUPOIHBIX SIBICHUMN.

3HAUUTENbHYIO JKOJIOTHYECKYIO OIACHOCTh TPENICTABISICT 3dcpssHeHue Ouocgepoi
sewecmeamu, UMEIOUWUMU NPEUMYUECMEEHHO AHMPONOLEHHYIO NPUPOOY.

JUis BBISICHEHUS NPHUYMH TMOSBJICHHUS JaHHBIX MpoOJeM HeoOX0oAuMo TiyboKoe
[OHMMAaHHE KOMIUIEKCa (PU3NYECKUX, (QU3UKO-XMMHUYECKMX W XMMHUYECKHUX IIPOIECCOB,
IpoTEKaIMX B Tpornochepe u crpatocdepe, cleayeT TaKKe YUYUTHIBATH COJNHEYHO-3EMHBIC
CBA3U, MPOLECCHl JEra3alMu 3eMJIM, IIOTOKM TEXHOTCHHBIX M DJHAOTCHHBIX Ta30B,
NOTaIAl0IIKX B aTMOCc(epy, U MHOTHE JIpyrue (hakTOpHI.

I'oBopst 0 mpoueccax, NPOTEKAOIIKUX MPU B3aUMOJIEHCTBUM Pa3JIMYHBIX KOMIIOHCHTOB
aTMoc(epsl Kak aHTPONOTEHHOr0, TaK M ECTECTBEHHOTO IPOUCXOXKIEHUs, HE0oOXO0IMMO
BBIICJIATH T€ €€ COCTABJIAIONINE, KOTOPbIE OTJIHYHBI OT €€ €CTECTBEHHON ra30BOM OCHOBBHI, T.
€. T€ BEIIECTBA, KOTOPbIE OOBEIUHSAIOTCS MOHATUEM 3arpA3HEHHUS.

K BpenHelM BbIOpOCaM, 3arpsi3HAOIUM aTMOC(HEPY U SABIAIOLMMCS HCTOUYHHUKOM
Pa3IMYHBIX MPOIECCOB, MPOTEKAIOIINX B €€ 00beMe, M OKa3bIBAIOIIUM BIIMSHHE Ha KJIMMAT,
TEIUIOBOM PEXHUM M HKOJIOTMUYECKYI0 OOCTaHOBKY KAaK B PETMOHAJIBbHOM, TaK M IUIAHETapHOM
MacmTadax, OTHOCITCS aTMOC(epHas MblUIb, Ta3bl U Maphl.

2.1.1.®OU3UKO-XUMHUYECKUE TIPOIIECCHI B aTMOC(epe

DU3NKO-XUMUYECKUE TPOIIECCHI, POUCXOAIINE B Onocdepe 3eMiu pacCMaTpUBAIOTCS
pa3IMYHBIMU HayKaMu: OMOJIOTHS, XUMUS, PU3NUKA, METEOPOJIOT S, KIMMATOJIOTHSL, U Ap.
3emJisi COCTOHT U3 TPEX OCHOBHBIX 000I0YCK:

- TBepao# (iurocdepa );

- KHUIKOH (runpocdepa);

- ra3000pa3Hoii (aTmMocdepa ).

Asponoeus - (0T rped. “aeros” - Bo3myX, “logos”- yueHwe) Hayka O (PHU3MUECKHX U
XUMHUYECKHX TMpolleccax U SIBICHUSIX B aTMocdepe 3emiid, a TakkKe HUX B3aUMOJEUCTBHUAX C
36MHOM IOBEPXHOCTBHIO U KOCMHUYECKUM ITPOCTPAHCTBOM.

Abdponorus sIBISETCS OHUM U3 Pa3esioB METEOPOIOTHH.

[IpenmeToM a’posIOTUU SBISIETCS COBOKYIHOCTh MoJesiell (PU3NYECKUX U XUMHYECKHX
MPOIIECCOB W SIBJICHUH B ra3000pa3HOil 000J0uke 3eMIM W Ha TOBEPXHOCTH €€ KOHTaKTa C
MOBEPXHOCTBIO  3eMJIM M KOCMHYECKUM HpocTpaHcTBOM. [Ipu3emHbIi cioit aTMocdepsl
ABIIIETCSl Cpeoi OOMTaHUs YeloBeKa, M, B LIEJIOM, 3Ty 4acTh aTMoc(epbl MOXHO CUHMTATh
cpenoil OOHMTaHUS OCHOBHBIX BHJIOB JKHBBIX OpPraHM3MOB, KOTOpBIC, TaK WJIM HHAYe,
o0ecreynBaroT KU3Hb.

2.1.2.Ctpoenue aTMmocheps! 3eMin

Ammocgpepa - ( OT Tped. “atmos” - map, “sphaira” - map) 3To razoobpazHas 00oJ0UYKa

3emMJu, Bpalarmniascs BMECTe C HEH.
Macca atmocdeps paaa 5,15 * 10" .
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atmochepa

ATtmocdepa 3emin umeet ciouctoe crpoeHne. CyniecTByeT HECKOIBKO MOJIETICH CIOMCTOrO
CTpOEHUs aTMOC(epsl 3eMIIH, B 3aBUCUMOCTH OT MIPUHATOTO KJIAacCU(UKALMOHHOTO IPU3HAKA.

B 3aBuCHMOCTH OT BEpPTUKAJIBHOI'O paclpesieieHus] TeMIepaTyphbl Bo3ayxa B aTMocdepe
MOAPA3AEIIAIOT Ha :

1) Tponiocdepy; 2) crpatochepy; 3) mezochepy; 4) Tepmoctepy; 5) sx3ochepy
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['panuna Mexay ClIOsSMH BCera pa3MbiTa. [ paHUIly MEXKIY CIOSMH BBIICISIOT 0c000 H
Ha3bIBAIOT ...MMay3a (Ha3BaHUE HUKEJIECKAIIETO CII0s Tepen “rnays3a’)

Tponocdepa - HrxHUIN clloi aTMOochepbl TONIHHOMN &8 - 10 KM B MONSApHBIX MHpoTax, 10
- 12 xM B yMepeHHBIX mupoTax , 16 -18 kM B Tpommyeckux mmpoTax. st Tpomocdepsl
XapaKTEePHBIM SIBJISIETCS JIMHEITHOE YMEHBIUIEHUE TEMIIEpaTyphl BO3yXa C BHICOTOM.

Crparocdepa - cioii armochepsl, nexamuii Hag Tponocepoid. OH XapaKTepHU3yeTCs



BO3PACTAHHEM TeMIepaTypsl Bosayxa ¢ Beicotoii or - 80° C mo 0° C. Crparocdepa
MaJbIM  COJAEpXAaHMEM BOJSHOIO  Imapa,
MOBBIIIEHUEM COJICPKAHUS 030HA (110 CPABHEHHUIO C HUKE U BBILIECTECKAIUMU CIIOSIMH ).
Me3ocdepa - croii, nexamuid Hajg crpatocdepoit, Tommuuon ot 50 kM 10 80-85 kM.
Xapakrepusyercst monmkenreM temmeparypst ot 0° C 10 -90 °C.
Tepmocdepa - cioit armocdepsr, nexammii Hag me3ocdepoir, or 80 mo 90 kwm,
TeMIeparypa B KoTopoM pacreT 10 BelcoT 200 - 300 kM mocTuras 3HaueHHs MOpsiIKa 1500° C,
OCTaBasICh Jajiee IIOCTOSHHOM.
Jk30cepa - 370 BHEMHUN cloi arMocdepbl, HAUMHAIOUMIMKACSA C HECKOJBKHUX COTEH

XapaKTepU3yeTcss  Mallou

KUJIOMETPOB, U3 KOTOPOTrO OBICTPOABMKYIIHMECS AaTOMBI

TypOYJICHTHOCTHIO,

KOCMHUYCCKOC ITPOCTPAHCTBO.

BOOOpOJa MOryT BBUICTAaThb B

2.1.3.®usnueckue CBOMCTBA BO3AyXa.

Boznyx npencraisier coboi cMech ra3oB U BojsiHOTO napa. CrienoBarenbHo, GU3nIecKue
CBOMCTBA XapaKTEPU3YIOTCS TEMH K€ CAMbIMU MTapaMEeTPaMH, YTO U €ro cocTaBistoniue. B

0CcO0YI0 MOATPYIITY BBIACIAIOTCS TEIIOBIAKHOCTHBIE TAPAMETPBHI.

Cocmae 6030yxa 6 npuzemHom cinoe ammocghepol
CocTaB BO3IyXa OOBIYHO OIICHHBAIOT OOBEMHBIM COJEPIKAHHEM Ta30BBIX KOMITOHEHT.

CocraB YMCTOTO BO3/lyXa IMPHUBEJICH B TaOIHIIE.

CocraB cyxoro Bo3ayxa Io
Ta3 Xumuueckas OtHOCUTEIbHAS Cocras cyxoro MEKTyHapOI-HbIM
dhopmyta MOJIEKYJISIp-Has Bo3xayxa Cog,% craggaptam Co6,%
Macca
A3zot N, 28,016 78,084 + 0,004 78,09
Kucmopox 0, 32,000 20,946 + 0,002 20,95
Apron Ar 39,944 0,934+ 0,001 0,93
VrieKucibii CO, 44,010 0,030+ 0,003 0,03
ras
Heon Ne 20,183 (1,821i0,004)10'3 1,8-107
Tenuit He 4,003 (5,239i0,05)10'4 5,24-10"
Kpunron Kr 83,700 (1,14+0,1)10™ 10
Kcenon Xe 131,300 (8,7J_r0,1)10'6 8.10°
Bomopox H, 2,016 ~5107 ~5.107
O3oH 0; 48,000 ~10°° ~10°

l'azoo0pa3Hple mpuMecH a’po30JM  MOTYT 00JIajaTh TOKCHYHBIMA CBOWMCTBaMH.
CoaepkaHre TOKCHUYHBIX MPUMECEH HOPMHUpPYETCs, T.€. YCTaHABIMBAETCS MX MPEAEIbHOE
coaepkaHue B Bo3ayxe. Takoe cogep)kaHue Ha3bIBACTCS MPEACIBHO AOMYCTUMAas KOHIEHTPALIHS.

Ilpedenvro oonycmumas KoHyewmpayusi BPEIHON TPUMECH B BO3JyXE - 3TO TaKoe ee
colep)KaHue, MPU KOTOPOM €KEIHEBHOE BO3JICHCTBHE HA OPraHU3M 4YeJIOBEKAa B TEUEHUM BCEH
€ro XKU3HU HE BBI3BIBACT 3a00JCBAHUU WJIM MATOIOTUYECKUX OTKIOHEHHU, OOHAPYKUBAEMBIX
COBPEMEHHBIMU METOJIAMU UCCIICIOBAHMUS.

Konuenrpauus tokcuunbix mnpumeceit u [IJIK wumeroT pa3smepHOCTH MaccoBoit
KOHHGHTpaHI/II/I,[MF/M3].



Tema 3. Oco0eHHOCTH aTMOC(EPHBIX TPOLIECCOB

[Lnan
3.1. OcobenHocTr aTMOCHEPHBIX MPOIIECCOB KaK 00bEKTOB U3YICHHS
3.2. MeTtponoruyecke BeIMYUHBI 1 aTMOC(HEPHBIE SBICHUS
3.3.'paarieHT METEOPOIOTUYECKUX BEJINYMH
3.4. IlonsATHs 0 GapUUYECKUX CHCTEMax
3.5.BnaxxHOCTh BO3ayxa U (a30BbIC IEPEXOIbI
3.6. Kinaccudukaius MICTOUHUKOB TPOMBIIIJICHHBIX BEIOPOCOB B aTMOC(hepy

1. OcobeHHOCTH aTMOC(EPHBIX MPOLIECCOB KaK 00BEKTOB U3YUCHHUS

OueBuAHO, YTO aA’pOJIOTHSI SABISETCS HAYYHOM OCHOBOHM ISl 3alUTHl aTtMocdepsl OT
TEXHOTCHHBIX BO3JICHCTBUMN, ITPEBBIIIAIOIINX OOBIYHBIN YPOBECHB.

Cocrostare atMocdepsl, 00yCIOBIEHHOE TEMH WX UHBIMH (paKTOPaMM, MOKET CHIKATh
OMACHOCTh BO3JICHCTBUS 3arpsi3HUTENEH B BO3/yXe JINOO YUUTHIBATh PUCK MOPAKEHUS YeTIOBEeKa
TEMU WJIH UHBIMH THLUIEra30BbIMA KOMIIOHEHTAMHU.

Ocobennoctr aTMOC(HEPHBIX MPOIIECCOB MOKHO KIIACCU(DHUITMPOBATH:

1) OcoOeHHOCTh 3aKiIouaeTcs B TOM, YTO CBOMCTBa arMoc(epbl HEOIHOPOIHBI U
U3MEHYUBBI B MPOCTPAaHCTBE M BpeMeHH. ATMocdepa OIHOBPEMEHHO B3aMMOJCHCTBYET C
KOCMUYECKMM MpocTpaHcTBOM, COJHIEM U 3€MHOH NOBEPXHOCThIO. [lOTOKM comHe4YHOM
SHEPTruu pa3jivyHbl B Pa3IUYHBIX TeorpaduyecKkux IIUPOTax U CO3JAI0T HEPAaBHOMEPHOCTH
HarpeBaHUIO BO3AyXa, UTO MPUBOAMT K TEIJIOMAaCCOOOMEHHBIM IpoLieccaM B aTMocdepe.

2) B Bo3ayxe comep)uTcs OOJBIIOE KOJUYECTBO BOASHOTO mapa. [lpu ompeneneHHBIX
YCIOBUAX BOASHOM mMap KOHIAEHCHpYETCs, 00pa3ysh TyMaHbl M o0OjaKa, KOTOpbIC SIBISIOTCS
UCTOYHMKAaMHU aTMoc(hepHbIX siBiIeHHH (ocagkoB, rpo3 W T..). Ilpomeccsl u3MeHEHUs
arperaTHOrO COCTOSIHUS BOJABI B aTMOcC(epe CYLIIECTBEHHO H3MEHSIOT €€ JHEepreTUYeCKUi
pecypc.

3) AtMmocdepHble MpoLECCH Pa3BUBAIOTCS OJHOBPEMEHHO HaJA BCeHl TeppUTOpHEn
3emMHOr0o miapa, 4to TpeOyeT COOTBETCTBYIOIICH oOpraHu3anuu HabOmonenuid. s 3toro
00pa30oBaHbI CETH METEOCTAHIIUH.

4) JTuneiisble MaciTabbl aTMOC(EPHBIX MPOLIECCOB M3MEHsFOTCst 0T 107 M (pasmep siiep
KOHJICHCALIUX) 0 Pa3MEpPOB, COU3MEPUMBIX C PaANYCOM 3€MIIH.

2. MeTponoruueckre BeIUUYUHbI U aTMOC(EpPHBIE SIBIICHUS

ATMochepa HAXODUTCS B HENPEPHIBHOM JBM)KCHHH, BpAIAaeTCs BMECTE C 3emiei
OTHOCUTENIBHO €€ ocu U BOKpyr CousiHLIa, MpPU 3TOM IPOUCXOAAT NEPUOAMYECKUE JIBHIKEHUS
atMocdepbl OTHOCUTEIBHO 3€MHOW TMOBEPXHOCTH. Bce BHABI B3aUMOJEHCTBHUS aTMOCHEpPHI
IOPUBOAAT K HU3MECHEHHUIO COCTOSHMS €€ d4acTed. JIIsi KOJIMYECTBEHHOW XapaKTEPUCTUKU
aTMoc(ephl UCMONB3YIOT MOHATHE «METEOPOJIOTHYECKasi BEINUMHAY.

Memeoponocuueckas 6enuyuna- BEIUYMHA, XapaKTEPU3YyIOIas CBOMCTBA, KOTOpPbIE
KaueCTBCHHO SBJISIIOTCA OOIMMMH I JTIOOBIX  (pu3myeckux 0OBEKTOB arMmocdepbl, HO
KOJINYECTBEHHO OTPAXKAIOT UHAMBHYaIbHOCTh aTMOC(hEphl KaK (PU3UIECKOro 00BEKTA.

B xauecTBe OCHOBHBIX METEOBEIMYHUH UCMOIB3YIOT CleAyIonHe (U3NUeCKUe BEITUYUHBI:
JaBJICHUE, IUIOTHOCTh, BIAXXHOCTh BO3/lyXa, CKOPOCTb BETPA, KOJUYECTBO, BHICOTA M TOJIIMHA
00J1aKOB, MHTEHCUBHOCTb OCAJIKOB.

Hapsiny ¢ OCHOBHBIMM METEOBEIMUNHAMU UCIIOIB3YIOT Psii BCIIOMOTaTENbHbBIX: BOIHOCTD
TYMaHOB U 00JIaKOB, MOTOKH JIyYUCTOU SHEPTUH U JIp.

Pa3nenennie Ha OCHOBHBIE U BCIIOMOTaTENIbHBIE METEOBEINYMHBI YCIOBHO M 3aBUCUT OT
pelaeMoit 3a1a4mu.



[ToHATHE MeTEOBETMYMHA TECHO CBSI3aHO C MOHATHEM aTMOC(EPHOTO SBICHUS.

Ammocgepnoe  sasnenue - GHUIMISCKUNA TPOLECC, COMPOBOXKIAIOIIUICT PE3KUM
Ka4eCTBEHHBIM U3MEHEHUEM COCTOSIHUS aTMOC(EPBI.

ITpumepom ciyxar Oypu, Tpo3bl, HOJSPHOE CUSHME U T.I. B CBOIO ouepenp, MOHATUSA
“MeTeoBeNTMUMHBI” U “aTMoc(hepHOoe ABICHUE” OIpeesIAeT MOHATHE “noroaa’.

dusnueckoe COCTOSHHE aTMoc(epbl B ONPEAEICHHBIM IPOMEXYTOK BpEMEHH,
XapaKTepU3yeEMOE COBOKYITHOCTBIO METEOPOJIOTMYECKMX BEIMYMH, Ha3blBaeTcs nozooou. llpu
9TOM MOKHO TOBOPHTBH O IIOTOJI€ B KOHKPETHOM TOYKE IMPOCTPAHCTBA M O IOTOJC Ha TOM WIH
UHOU TEPPUTOPHH.

3.I'pagueHT METEOpOIOTHUECKUX BEIUYUH

Pacnipenenenre MeTeoBeNMYMH B MPOCTPAHCTBE MPEACTABISAET COOOW TOje, KOTOpoe B
3aBHCHUMOCTH OT BUJA PacCMaTpUBAEMbIX BETMUYUH MOXKET ObITh BEKTOPHBIM WM CKaISIpHBIM. B
JIEKapTOBOM crcTeMe KOOPAMHAT IM0JIe CKaISIPHOHN BeMYuHbI f ompenensercs Kak:

f=f(x,y,2z,1t); (D

f=f(x,y,z). 2)

Bripaxkenue (2) ObiBaeT chnpaBemMBO B TEUCHHE HEMPOJOJDKUTEIBLHOTO WHTEpBaja
BPEMCHH.

Jlis XapaKTepUCTUKU MPOCTPAHCTBEHHOTO PACHpPENENICHNs METCOBEIMYHH HCIIONb3YIOT
9KBHUCKAIIIPHBIC TOBEPXHOCTU BEIMYUHBI f B PUKCHPOBAHHBIII MOMEHT BPEMEHHU.

f(x,y, z, t=t« ) = const, 3)

rae t« - KOHKPETHOE BpeMs

Kpussie nepecedeHust SKBUCKAISIPHBIX MMOBEPXHOCTEH € JTH000# APYroit MoBEPXHOCTHIO (B
YACTHOCTH C TIOBEPXHOCTHIO YPOBHSI MOPS) Ha3bIBAIOTCA u301uHUuAMy BenunduHbl f. BaxkHeimen
XapaKTepUCTUKON H3MEHEHUS METEOBEIMYMHBI B TMPOCTPAHCTBE SBISETCS CKOPOCTH ATOTO
U3MEHEHUS:

df .. Af
— =lim— 4)
dl A0 Al

Ho mrobas ckamsipHass MeTeOBEIMYMHA B OOIEM Cllydae - CTal[MOHApHOE moje, T.e. f =
f(X, y, z) siBIIsIeTCA CIOKHOU (DYHKITMEH HATIPABJICHHUS:

f=1[x1), yd), z(];
df _ of dx Gfdy of dz _ 6f~ 8f~ of -

—j+=k %(XT+y3+ZE) = gradf -

dl - ox dl aydl 82d1 8x ﬁy oz

C:l—f =grad f. (%)

I'pamueHT B KaXXJIO0W TOYKE MPOCTPAHCTBA YKAa3blBACT B CTOPOHY HAMOBICTpPEHIIETO
BO3pacTaHuA 1OJIA MCTCOBCIIMYNHBI.

4. ITousaTus 0 6GapHUUECKUX CUCTEMaX

MeTeoposiornueckre BEIMYMHbI, U3MEPEHHBIE B PA3IMUHBIX reorpauueckux paioHax,
NPUBOJAT K (PU3UUYECKUM YCIOBHSIM, COOTBETCTBYIOIINM KaKOMY-TO OJTHOMY YPOBHIO
reoJIe3NYECKUX OTMETOK. B KauecTBe Takoro ypoBHs IPUHSATO UCIIOIb30BaTh YPOBEHb MODSL.
[IpuBeneHHbIE K YPOBHIO MOPSI MET€OBEIIMYMHBI HAHOCST Ha reorpaduyeckue KapThl B BUAC
JIOTIOJTHUTEIIBHBIX CIIOEB, U TOJIY4al0T IPU3EMHBIE KapThl Oro isl. Eciu nmpoBecT n3o06aps
Ha JIOCTaTOYHO OOIIMPHOM TEPPUTOPUH, TO OKAXKETCS, YTO OHU UMEIOT pa3IndHble (OPMBI, B
3aBHCHUMOCTH OT KOTOPBIX pa3IMyaroT cieayrolue oapuiueckue o0pa3oBaHus:

1) obnactu Hu3koro AasieHus (H), Ha3pIBaeMble IUKJIOHAMH,
2) obmactu BeIcOKOTO AaBieHus (B), Ha3pIBaeMble aHTUIIUKIIOHAMH.

de
dl



& P

[Toq HM3KMM M BBICOKMM [aBJICHHEM IOHMMAIOT OTHOCHUTENIbHBIC 3HAUCHHS [aBJICHHS
BO3/1yXa [0 CPAaBHEHUIO C COCEAHMMU obnacTsaMu. MHorna Gapuyeckre oOpa30BaHUs HA3bIBAIOT
bapuueckumu cucmemamu, KOTOpbIE MOTYT OBITh B TOPHU3OHTAJHFHOM HAIpaBICHHH IO
HECKOJIbKUX COTEH, a MHOTJIa U THICSY KMJIOMETPOB.

5.BnaxxHocTh Bo3nyxa u (pa3oBbie Iepexoabl

Boasinoii map B atmocdepe 3eMHON MOBEPXHOCTH 00pa3yercs B pe3ylibTaTe MpPOIECCOB
ucnapenus. Mi3MeHeHune KoJnyecTBa BOJASHOTO Mapa B aTMocdepe MPOUCXOIUT 3a CUET MepeHoca
BO3JYITHOW MAacChl 3arps3HUTENsMU. Bojga 1Mo cBOMM CBOWMCTBaM HaXoAWTCS B (ha30BBIX
cocrosiHusX. Ilepexonpl, 0OOycIOBIEHHBIE NpOLECCAMH HCHApPEHHUs U KOHJEHCAlluH, B
HHEPIeTUUECKOM CMBICTIE COCTaBISAIOT OK0J0 30 % »HEeprum TEemI00OMEHHBIX IPOLIECCOB B
aTMocdepe (MakcuMallbHas KOHIEHTpaLKs BOASIHOTO nTapa B Bo3ayxe 4 % 1o o0bemy).

[lepenoc BogHOrO mapa, Kak W JOOOW Ta30BOMl KOMIIOHEHTHI, MPOMCXOAHUT 3a CYET
atMocdepHoit auddy3un, HO B OTIIMYUHU OT JPYTUX Ta30B, COCTABISAIONMUX aTMOCheEpy, BOISHON
nap, npu HaOMIOJAOMMXCSA B aTMocdepe TeMIeparypax, MOXKET M3MEHSITh CBOE arperaTHOro
COCTOSIHMSI.

TeopeTnuecku BO3MOXKHBI TPU CXEMBI (pa30BOTO MEepPexoa:

BOJIIHOM map <-> )KUJKOCTh
nen <-> BOASHOM Iap
KHUIKOCTh <-> JIeH
Bce cxembl ra30BOro nepexojia UMEIOT MECTO B aTMocdepe.

Tymanw

Tyman - COBOKYIHOCTh B3BELIEHHBIX Karellb BOJbI WU JIbJIa, YXYALIAIOMINX JaTbHOCTb
BUIUMOCTH 0 1 KM.
[Ipu Buammoctu B mpexpenax oT 1 1o 10 KM COBOKYIHOCTh B3BEIICHHBIX YaCTHUIL
Ha3bIBACTCS ObLMKOU.
I1o THTEHCUBHOCTHU Pa3IMYalOT CJIEAYIONIME BUJIbl TYMAHOB U JBIMOK:

Bun Tymana unu 1eiMku JlanbHOCTh BUAUMOCTH
1. cunbHBIN TymMaH MeHee 50 M
2. yMEpEeHHBIH TyMaH 50m...500 m
3. cnalOplii TyMaH 500 m ... 1000 m
4. cunbHas ObIMKa 1 xMm...2 KM




5. yMepeHHas JbIMKa 2 KM ... 4 KM
6. cimabasi TbIMKa 4xm... 10 km
C ¢usnyeckol TOUYKM 3pEHUS BAXHEHIIEH XapaKTEPUCTHUKONW TYMaHOB SIBIISICTCS
BOJHOCTb. /{7151 XapaKTepUCTUKN BOAHOCTH UCIIONB3YIOT J1BA TIOKA3aTEI:
- a0comroTHad;
- yAeNbHasl.
Abconomuas 600Hocmb mymana - 3TO Macca Kameidb BOJbl M KPHCTAIJIOB JIbJA,
COJIepKALINXCS B €TUHUYHOM 00beMe BO3/1yXa.
Yoenvuasa eoonocmv mymana - macca Kamesb BOJbBl U JIbAa, coiepxkamasca B 1 kr
BO3/yXa.
B Tymanax Boma HaxomuTcs B JBYX (DAa30BBIX COCTOSHUSX, a NPU OTPHULATEIbHBIX
TEMIIepaTypax MOXKET HaXOIUTCA B TpeX (Da30BBIX COCTOSHHSIX.
Bnaroconepkanue Bo3qyxa, B KOTOPOM HaXOAWTCA TyMaH OIPEACISIOT:
L=W+38, kr/M, (7)
riue 5" - abcomoTHas BOJTHOCTh TyMaHa
W - aBGcoroTHas BIaKHOCTh BO3/lyXa, B KOTOPOM HAaXOJUTCSA TyMaH.
OueBumHO, YTO B TymMaHe W 53TO aOCONIOTHAs BJIAKHOCTh BO3yXa, HACBHIIICHHOTO
IapaMy, KOTOpasi 3aBUCUT OT TEMIIEPATYPHI.
W = Wi,o(T).
Tyman wMoxer o0pa3oBaTbCs IPU MCIHAPEHUM C TOBEPXHOCTH TEIUIOW BOABI B
OTHOCUTEJIBHO XOJIOAHBIN BO3AYX.
ITonmxeHne TeMneparypsl BO3AyXa SIBISIETCS. OJHOW U3 OCHOBHBIX NPUYHMH KOHJEHCALUH
BOJITHOTO TIapa, YTO MPUBOAUT K HanOOJIee MHTCHCUBHBIM TYMaHaM.
B 3aBucumocTH OT BHUJIa polecca, IPUBOASAIIETO K 00pa30BAHUIO TYMaHa pa3jInyaroT:
1. Pagnanmonnsie Tymana. O0pa3yroTcs B pe3ysbTaTe KOHTAKTa OXJIAKIACHHOW 3€MHOMN
MIOBEPXHOCTH C BO3yXOM.
2. KonBekTuBHbIE TyMaHbl. O0pa3yloTcs B TEIIONW BO3AYIIHOM Macce, epeMeIaronencs
B 00JIee XO0JIOIHBbIE BO3/LYILIHBIE MAcChl MM B OXJIAX/IEHHYIO 30HY IIOBEPXHOCTH.
4. TymaHbl BOCXOXCHHUS (TyMaHbI CKJIOHOB). DTH TyMaHbl 00pa3yloTCs B pe3ysbTaTe noabemMa
BO3/1yXa BJIOJIb CKJIOHOB, BO3BBIIIEHHOCTEH M TOp, MPH ITOM MPOUCXOAUT aguadaTHUECKOe
OXJIXK/ICHUE BO3yXa, MPUBOAAIIee K 00pa30BaHUIO KOHEHCATOPA.

Obnaxa

Ob6maka MOTyT OKa3bIBaTh CEPbE3HOE BIUSHUE HAa TPAHCTPAHUYHBIM MEPEHOC BPEIHBIX
BEIIECTB, KOTOPHIE MOTYT BBINAaTh B BUIE OCAIKOB ( HAIIPUMEP KUCIIOTHBIE T0XK]IN).

Obnaxa - COBOKYIHOCTb Kalleldb BOJbI WJIM KPUCTAJJIOB JIbJIa HAaXOJUTCS Ha HEKOTOPOI
BBICOTE 3€MHOM ITOBEPXHOCTH.

Obnaka BO3HUKAIOT B pe3yjbTaTe KOHAEHCAlUM BOASHOrO mapa B artMocdepe. B
3aBHUCHUMOCTHU OT TOPU30HTAIBHBIX pa3MepoB 00JIaKOB, MACIITA00B BEPTUKAIBLHOTO JBHKEHUS U
Ipyrux (U3MUECKUX MPOLECCOB O0O0pa3yloTCs pa3iuyHble MO0 BHEUIHEMY U BHYTPEHHEMY
CTPOEHUIO 00JIaKa:

1) kydeBooOpa3Hble oOjaka (KOHBEKTHBHBIE), OOpasylomuecss B  pe3yjbTaTe
TEPMUYECKON KOHBEKIIUHU U TypOYJIEHTHOTO OOMEHa;

2) BOJHUCTBIE - 00pa3ylOTCsl MO BIUSHUEM BOJHOBBIX JIBMKEHHM BO3AyXa pa3inUyHOM
AMIUTUTYBI ¥ YaCTOTHI.

3) cnoucteie oOaka - HauboJee MPOTSIKEHHBIC, TPOUCXOJAUT BIUSHHUE TEMIIEPATyPHOM
CTpaTH(PUKAIHH.

Ocaoxku

Ocanku sBISIOTCS HanOoyiee BaKHBIM aTMOC(HEPHBIM SIBICHHEM, OT KOTOPBIX 3aBHCHUT
sHepro- u maccooOMeH. Ocagkd CHOCOOHBI BBIBOAUTH Ta3000pa3HbIe NMPHUMECH, KOTOPBIC



copOupyloTcsl KamisiMu BoAbl obOnaka. [Ipu ompeneneHHBIX (HU3MUECKUX YCIOBUSAX YACTHUIIBI
BOZIbI [TOIIAJA0T HA 36MHYIO IIOBEPXHOCTH B BUJIE KaIl€JIb UM KPUCTAJUIOB JIbJA.

NHTEHCHBHOCTD OCaJKOB SIBJISIETCS OCHOBHOM MX KOJMYECTBEHHOM XapaKTEPUCTHKOM.

Humencusnocmos 0cadxkoe - 5TO KOJIMYECTBO BBIMAJAACMBIX OCAJKOB B CIMHHILY BPEMCHH.
HpI/IHHTO OLCHHUBATH KOJINMYCCTBO OCAAKOB B GI[I/IHI/H_[y JUINHBI.
Cxema 00pa3oBaHUsI OCAJKOB UMEET CIICAYIONINN BHI:

Konnencauus BoasHOro napa

OO6Jtaka 1 TyMaHbI

Koarynﬂum{ qacCTUIl BOOBI

BrinageHre BOIbI O] ICHCTBUEM CHITBI TSHKECTH

Koazynayus - nponecc yKpynHeHUs YacTUIl TyTEM UX CIIUIMAHUS.

6. Knaccudukaiiys MCTOYHIUKOB MPOMBIIICHHBIX BEIOPOCOB B aTMOChEPY

M cTOYHNKH IPOMBIIITIEHHBIX BEIOPOCOB MOTYT OBITh JIBYX THUIIOB: OPraHU30BaHHbIE
(ynpamisieMble) 1 HEOPraHU30BaHHbBIE (HEYIIPABIISEMBIE).

Opranu3oBaHHbIE HCTOYHUKUA MPEACTABISAIOT COO0OM  BBIOPOCHI BELIECTB uepe3

crienMaibHble yCTPOHCTBA (TPYOBI, 1e(pIEKTOPHI, BHITSKKH U T.I1.).

HeopranuzoBaHHble HCTOUHUKH BBIACISAIOT 3arpsi3HEHUE B aTMOc(epy 3a cueT KOHTaKTa

¢ atMoc(epoii (3anbuieHUe TOBEPXHOCTH).

9TOM

B 3aBucumoctu ot BeicoThl H, M, paznnuarot 4 kj1acca HCTOYHHKOB:
1) Beicokue H> 50 m;

2) cpeaneit Beicotel H= 10 M ... 50 m;

3)amskue H=2m ... 10 m;

4) mpuzemusie H< 2 M.

[To BHeMIHEMY BHIy HCTOYHHUKH MPOMBIIIIEHHBIX BEIOPOCOB OBIBAIOT:

1) Toueunsie - 510 TPyOBI MK MHOOBIE APYTHUE, UMeomKeE pasmep menee 20 % 1, , npu

l,=1siny + b cosy . (1)
2) JnuHEHHBIE WCTOYHWKH, Ui KOTOPBIX BBIOPOC OCYIIECTBIISCTCS BJIOJIb TIO

YCTaHOBJICHHOW JIMHUH, JJIMHA KOTOpou 6oree 0,2 1;

3) miockue (TUIOMAHBIC) WMCTOYHUKH - TIOBEPXHOCTH, C KOTOPBIX MPOUCXOIUT

BBIACICHHUC 33.I‘p513HPIT€JI€I>i.

ba3oBbIM HOPMATUBHBIM JOKYMEHTOM, PETJIAMEHTUPYIOIIUM MPABUIIO pacyeTa, sIBISIEeTCS

OHJI - 86, OHJ - 90.
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5.1. Knumar v nmapHUKOBBINA 3P PeKT

5.2. A»po3onbHbIit 3 dexT

5.3. ITapHUKOBBIE Ta3bl

1. Knumat n napHukoBblii 3¢ dexr

[Toroga m knMMMaT WHTEpECYIOT BceX. Ecnm moroma 3aTparuBaeT JHIIb MPUBLIYKU U
JUYHBIE TUIaHBI JIOJIEH, TO KJIMMAT YpE3BbIYAlHO BAJKEH I BCEM KU3HU 4YeIOBE4YeCTBA. beabl
HECET He TOJIbKO M0X0J10JaHue, MOTEIUIEHUE KIMMaTa Takxke o0epHeTcst KaTacTpodoi.

Hocurenem knumara siBnsercs atMmocdepa, KoTopas Ype3BbIYaHO ysA3BHUMaA IS
aHTpormoreHHoro BinusHUA. CaMble yA3BHUMBIC K BHEIIHHM BO3JEHCTBUSIM U Haumboiee
M3MEHYUBBIE (DAKTOPHI KJIMMaTa - 3TO MPO3PAvyHOCTh aTMOC(hEephl U anbOEI0 MOBEPXHOCTH U
atMocgepbl. COBOKYMHOCTh CPETHEMHOTOJIETHUX XapPaKTEPUCTHK aTMochepsl, TUApochepsl 1
CyImId MBI Ha3biBaeM KiauMaToM. OCHOBHAs KIMMATUYECKash XapaKTEPUCTHKA - TEMIEparypa y
MOBEPXHOCTH 3€MJIM - M3MEHWIACHh 32 BPEMS SBOJIOIUH OHOTHI OTHOCHTEIHHO MaJIo: TpHU
COBPEMEHHOM CpPEJHEM 3Ha4YeHHH Tio0anbHol Temmepatypsl 288 K (1. e. 15 °C) uzMenenus ¢
Y4ETOM JIEIHUKOBBIX NepuoAoB He mnpesbimanu 10—20°. [lpuunHbl W3MEHEHUs KJIUMaTa
CIIeTyeT pa3deNiuTh Ha 3eMHbIC U KocMudeckne. K 3eMHBIM (pakTopam OTHOCSTCS T€, KOTOPbHIS
CaralT paguallMoOHHBIA OaJaHC TUIAHETHI, T. C. COOTHOIIEHUE MEXAY TEIUIOM, KOTOpOe
rmiaHeTa ycBauBaeT oT CoJiHIIa M cama OTpa)kaeT WM U3JIy4yaeT B MUPOBOE IMPOCTPAHCTBO.
OTH Tak Ha3bIBaeMble pajuallOHHbIE (AaKTOPhl KIMMaTa BKIIOYAIOT B ce0s OTpa’Karollyro
crocoOHOCTh (anbp0ezi0) BEpXHUX CIOEB aTMoc(epbl, 00JIaYHOTO IOKPOBAa, MOBEPXHOCTU
3eMJIM U OKeaHa, MPO3PavyHOCTh U M3TydeHHue aTMocdepsl. HepaBHOMEpHBIN HArpeB CylIu U
OK€aHa MOpOXKJAaeT BO3AYIIHbIE U OKEaHWYECKHE TEUYEHHUs, TEIIOOOMEH MEXIy OKEaHOM,
cymiei u armocdepoit. Bce 3To Ha3bIBalOT MUPKYIISITUOHHBIMU (paKTOpaMu KiIuMara.

Kocmudeckue pakTopsl KIMMaTa - 3TO MpPexkae Bcero cBeTuMocTh ColHIa, TapaMeTphl
3eMHOU OpOUTHI U BIHMSHUE HA HUX APYTUX HEOCCHBIX TEI.

OCHOBHBIM HCTOYHUKOM TeIia B Tponochepe W B HU3KOUIMPOTHBIX 30HAX SIBISETCA
MOBEPXHOCTh 3emuik. TeruioBasi SHEprusi mepeAaeTcsa 3a CYeT KOHBEKIHMH, BBI3BIBAIOIIECH
oOpa3oBanme o00JIakOoB W ocagkoB. Atmocdepa mepemaer SHEPrHI0O B KOCMHUYECKOE
IPOCTPAHCTBO B PE3yJabTaTe PAAMALMOHHOTO OXJIaxaAeHUs. QOHAKO NOCKONILKY 8 cmpamocghepe
NJIOMHOCTb 800SIHLIX NAPOS UPE3BLIYAUHO HUZKA, OOMUHUPVIOWUMU NPOYECCAMU CMAHOBAMCS
Hazpeeanue 8 pe3yivmame NONIOWEHUS O30HOM YIbMpPauoniemoso2o u3nyyeHus, ¢ 0OHOU
CMOPOHDBL, U OXAANHCOeHUe 3a cyem UHPPAKPACHO20 U3YYeHUS 030HA U OUOKCUOA Y2nepood, C

opyeoti cmoponsl. B me3ocdepe, Ha BbicoTax Oomee 50 kM, oxmaxpatomuit 3ddexr CO,



CTAHOBUTCS CYHIECTBEHHbIM. ClieyeT OTMETHUTh, €CJIM BOJASHON Hap NPHUCYTCTBYET IJIABHBIM
o0pa3oM B HIKHEH dYacTH Tpomocdepbl, a 030H - B crparocdepe, To CO, pacmpeneneH
PaBHOMEPHO B KaX/IOM CJIO€.

Pacuemwr  yxazwiearom Ha  cnedyrowee  obcmosmenbcmeo:  npu - y8eaudeHuu
konyeumpayuu CO, 6 ammocgepe 6060e memnepamypa nogepxnocmu eozpacmem Ha 3,6 °C, u
Haobopom, ona chuzumcs Ha 3,8 °C npu maxom dce ymenvuenuu xonyeumpayuu CO,.

Takum  o0Opazom, MONJCPKUBACTCS paJMAlMOHHOE paBHOBECHME Ha  3E€MHOM
noBepXHOCTU. BenencTBue 3Toro mpobiieMa OJTOCPOYHOTO M3MEHEHHs KinMara (KOTopoe,
KaK mpenmnosiaraercs, 3aBucut ot BiusHus CO, Ha u3nydeHue 3emiu) OylnerT 3aBHCETh OT
koHueHntpauu CO, B arMmocdepe, Haxonsmeldcs B pPaBHOBECUH C OKEAHCKOW BOJOU H
tBepabIM CO, Ha 1HE OKeaHa.

[IpuBeneHHBIE HA pUC. OTKJIIOHEHUSI YCPEAHEHHOM TEMIIEpaTyphbl B CEBEPHOM M I0KHOM
NOJyIIapusiX W B LIEJIOM Ha 3€MHOM Ilape 3a MOJTOpa CTOJETHUs (M3MEpPEHUs MPOBOISATCS C
1850 r.) oT cpenHero 3HaueHus: 6azoBoro nepuoaa (1961 - 1990 rr.) yka3siBaroT Ha TEHICHIIUIO
3aMETHOT0 MOTEIICHUS, YTO MOXKET OBITh CBA3AHO C MaPHUKOBBIM 3(pPeKTOM.

CTOpOHHUKM JpYrodl TOYKHM 3pEHUS YTBEPXKIAKOT, YTO OCHOBHOW MPUUYMHOU
KJIMMAaTHYECKUX U3MEHEHUU SIBISIOTCS M3MEHEHMS KaK caMOM COJIHEYHOW paJualuu, Tak U
IPO3PAvYHOCTU ATMOC(EPHI.

3aMeTHOE€ YMEHBIIEHHE COJIHEYHOM MOCTOSHHOM SABJISETCS MPUUYUMHON CHUKEHUS
TeMIIepaTypbl 3€MHOM MOBEPXHOCTHU. [[pUUMHON yMEHBILICHUS] COTHEYHOW paavaliid MOXKET
OBITh CHIDKEHHUE MPO3PAYHOCTH 3€MHOM aTMOC(]epsl, KOTOPOE, B CBOIO ouepe/ib, 00YCIOBICHO
IPHUCYTCTBHEM B aTMOC(epe YacTHUIl BLIH.

2. A3po3obHblii 3¢ dexT

Kpome rnobanbHOTO MOTEMIEHHs, HaM YIpoKaeT eule U riodanpbHoe noreMHenue. K
TaKOMY BBIBOJY MPUILIM T'eO()PHU3UKHU, TMOABEAS] UTOTHU MPOBOJUBIIUXCS MOJBEKAa M3MEpPEHUN
JHEBHOM OCBEUIEHHOCTH B Pa3HbIX 4YacTAX 3€MHOro Iapa. AHIVIMHUCKUN YyuyeHbIH JK.
Crauxwm, pabotatommii B M3paune, oOHapyxui, 4To 3a mociaeanue 50 JeT 0CBEUIeHHOCTb
3TOr0 pernoHa qHeM ymana Ha 22 %. I[IpocMoTpeB gaHHBIE U3 APYTUX CTPaH, OH HAIIENd, 4YTO 3a
sto Bpemsa B CIIIA crano tremuee Ha 10 %, B HekoTophix paitonax ObiBiiero CCCP - moutu Ha
30 %, Ha bpuTaHCKMX OCTpOBaX OCBEIICHHOCTH ynana Ha 16 %.

OTOT BBIBOJ MOJATBEPXKAAIOT U aBCTPAIMICKUE CHELUAINUCTBI. SIBIEHME, BHUIKUMO,
CBA3aHO C 3arpsA3HeHueM aTtMmocdepbl. Menpuallline YacTUIbl CaXXM M3 BBIXJIOMHBIX TPYO
aBTOMOOMJIEH M 3aBOACKHUX BEHTUJIALIMOHHBIX CHCTEM (JIBIMOXOJOB) 3KPAaHUPYIOT YacTh
COJTHEYHOTO CBETA U YCHJIMBAIOT OTPAXKAIOUIYIO CLIOCOOHOCTh 00JIaKOB M aTMOC(EpHI B LIEIOM.

Iloka npocmosim 2aa3om amom 39b9b€Km He 3amemeH, HO OH, HECOMHEHHO, nosejusiem



HA MHO2Ue ACNeKmbl JHCUSHU Ha 3emie - om Kiumama 0o pa60mbz COJIHEYHbIX 3ﬂekmpocmaﬂuuﬁ

u dasice pomocunmesa pacmenuil.
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Puc. O0mee npeacraBieHue o rIo6aibHOM MOTETUIeHHH 3a epuos ¢ 1856 o 2001 r. (anomanvu
BBIYHCIICHBI KaK OTKIIOHCHHUS OT CPEHET0 3HaueHus 6azoBoro mepuoaa: 1961-1990 rr.)

Aspo3onbHbId 3DPeKT MoxkeT ObITh Oojee cymiecTBeHHBIM, yeM 3¢ dext CO,. Ilpu
9TOM YYHMTBIBAIOTCSl paccesHue M aOCOpOIMs KaK COJIHEYHOMW, TaK M 3€MHOM paavaIlid MpPH
HEOIPEICICHHOM KOJIMYECTBE MO pa3MepaM M OTpa)kaTeJIbHbIM CBOMCTBaM asposotieil. Eciu
CUUTATh CYMIECTBYIONIYIO B HACTOAIIEEC BPEMS ONTHYECKYIO TUIOTHOCThH CIIOS MBUTH PaBHOMN
0,1, To ee yBenuuenue B 2—10 pa3 okaxeT MoaBisionee AEHCTBUE HA COJTHEUHYIO pAJAUaLIHIO.
Onmuueckas ni10MHOCMb - MO Mepa HENPO3PAYHOCIU CN0SL 8euecmad OJisl CGemMOBbIX JUell.
Ona xapaxmepusyem ociabiieHue OnmuyeckKo20 U3Ly4enus 8 Cloax paziuuHvlx eeujecma. s

HCOTpaxXaroumero Cjaosg BCHICCTBA OHAa  YHUCICHHO  paBHA JIOFapI/I(l)My OTHOILICHUA



WHTEHCUBHOCTH CBE€Ta, MAJAIOLIEr0 Ha MOIJOIIAKINYI Cpely, K HHTEHCHUBHOCTU CBETA,
IPOIIEIIEro yepe3 3Ty cpeay. B To ke BpeMms uzinydaemas 3emieil nHppakpacHas paguarus
CYIIECTBEHHO HE€ M3MEHMTCS, YTO IPUBEIAET B PE3YJIbTATE€ K CUIBHOMY OXJIAXACHHUIO 36MHOMN
noBepxHocTH. CoenacHo pacuemam yeenruueHue HenpospayHocmu ammocgepvl 6 4 paza
8b1306em yMeHbueHue memnepamypul nogepxnocmu Ha 3,5 °C, umo 6yoem 0ocmamouHviM OJisl
HacmynieHus 1e0HUKOB0U dNOXU.

XO03sUCTBEHHAs] JIEATENBHOCTh I[MBHJIM3ALIMM JaBHO CKa3bIBAa€TCA Ha COCTaBe
aTMoc(ephl U OCTaBIISIET CJIe/Ibl HA TOBEPXHOCTHU IJIAHETHI, MEHSET aab0eo.

CoBpeMeHHbIE NHCTPYMEHTAJIbHBIE METO/ABI MTO3BOJIUIN B TEYEHUE psiaa JET CICINUTH
3a cojaep)KaHHeM B arMocepe MHUKpPOTa3oB, KOTOpPbIE HAXOAATCS B HEHl B KOHICHTPALHMH
HECKOJIPKUX YacTell Ha MWUIMOH (PPT) M Jake HECKOJbKUX YacTed Ha muumuapn (ppb). OTo
YTJIEKHCIIOTA, METaH, OKCH/JIbI asora, OpraHUYECKHE COEIMHEHUS cepsl,
rajgoreHOyrieBOJOPOIBI.

VBenuueHne coJep)KaHus MHUKpPOTa30B B arMocdepe HMMeeT ABa Hauboliee BajKHBIX
nocneAcTBHs. Bo-epBbIX, JOMKHO U3MEHUTHCS PaBHOBECHE, KOTOPOE ACPKHUTCS B aTMochepe
3a cueT GOTOXMMHUYECKUX peakiuii. Tak, OTMEUeHO BO3pacTaHue B aTMOc(epe KOHIICHTpaIui
MeTaHa U MOHOoKcuja yriaepona. [lociaeanuit oOpazyeTcss mpuMepHO B PaBHBIX KOJIMYECTBAaX
KaK TEXHOT'CHHBIH ra3 M BTOPHYHO 3a CUET (POTOXMMHYECKOTO OKHCIEHHS B aTMmocdepe
YIJIEBOJIOPOJOB — TEPIEHOB U M30IPEHOB, NMPOAYLIUPYEMBIX IPEBECHON PaCTUTEIBHOCTHIO B
00BbeMe 0K0JI0 1,5 MJIH T B TOJI.

Bo-BTOpBIX, Takue MHUKpOrasbl, KaK yrjie€KUCIOTa, METaH, 3aKHCh a30Ta, OTHOCITCSA K
TaK Ha3bIBAa€MbIM TAPHUKOBBIM Ta3aM, VYACPKUBAIOIIUM OTpPaXEHHOE UH(paKkpacHoe
uznyueHue. [lapHUKOBBIA A(P(EKT MOXKET CYI[ECTBEHHO NOBIHATH Ha KIMMAT 3eMIIH,
M3BECTHBI TPOTHO3bI HA BepOsATHOE TMoTersieHue. Ilo cospemenHvlM pacuemam, Oonee
nOI08UHbL AP PeKkma npuxooumcs Ha 803pacmanue KOHYeHmpayuu y2ieKuciomsl U npUMepHo
mpemyv — HA MEman.

B Oyaymiem u3-3a BBICOKOH CKOPOCTH MpHpOCTa MeTaHa U okcuaa auasora (N,O), Hajgo
nojaraTb, CyMMapHbIi 3¢ (})eKT 3TUX MUKPOTA30B CPABHAETCS C BIUSHUEM YTIEKHUCIOTHI.

[Toxapbl, HABOJTHEHHUSI, 3aCYXH, YparaHbl U CMEPYH - BCE 0OpyIImiIocs Ha 3emiio B 1997
r. [IpuunHOi 3THX OEICTBHII METEOPOJIOTHM CUMUTAIOT BO3BPATHOE ABMKEHHUE TEUYEHUS iib-
Hunbo B Tuxom okeane. OrpomHas Macca BOJABI, HArpeTOW B SKBATOPUAJIBHON 30HE OKEaHa,
00buHO TIepemerniaeTcs oT OeperoB HOxHOW AMEpPHKH BIOJIb dKBAaTOpa B CTOPOHY AB3HH.
Bpems ot BpemeHu oHa moBopauuMBaeT oOpaTHO W TedeT oT A3um K Amepuke. Dinb-Huabo B
IJIaHe - A3TO BBITAHYTHIM SI3bIK CHUJIBHO Harperod Bojabl. Harperas Boja HHTEHCHBHEE

ucrapsieTcst 1 ObIcTpee «HakKauyuBaeT» aTMocdepy sHeprueil. Dnp-Hunbo nepenaer atmocdepe



450 MWJUTMOHOB MeTaBaTT, 4YTO paBHOCWIbHO MomHOcTH 300 000 OoabIIUX aTOMHBIX
JIeKTpOCTaHUUU. IIOHATHO, UTO B COOTBETCTBUM C 3aKOHOM COXPAaHEHHS SHEPIMH 3Ta SHEPrus
HE HCUe3aeT, a pEaTU3yeTcs B PAa3IUYHbIX KaTacTpOo(QUUECKUX MPOSBICHUAX (CMepuH,
yparassl, IyHaMH U T. 1.).

HenaBuue pacuersl repManckoro kiumaroiora Jlatuda mokaspiBaioT, YTO Harpes
3eMHOI aTMoc(epsl yBEIMYMBACT pa3Mephl M ACHCTBHE HKBATOPHAIBHOTO TeueHUs B THXOM
okeaHe. He B »TOM 1M mnpuuMHa, 4TO JIMIIHUE IOJTOpa-IBa Ipajayca, Ha KOTOpbIE 3a
MOCJIETHUE TOBI IO MPUYHWHE YCHIIMBAIOIIETOCS MapHUKOBOTro () dekra Harpenach atmocdepa,
YK€ KaK-TO BIMSIOT Ha OKEaHCKYIO MAIIMHY MOTObI?

CoBeTckuil KJIMMaToiaor U MeTeopoJior, uineH-koppecnonaeHt AH CCCP M. H.
Byasiko eme B 1962 1. mepBbIM BBICKa3ajd MPEANOJIOKEHHME O TOM, 4YTO C)KMIAHUE
YEeJIOBEUYECTBOM OTPOMHOT0O KOJMYECTBA Pa3HOOOPa3HBIX TOIUIUB HEM30€XKHO MPUBEACT K
ToMy, 4To conepxkanne CO, B armocdepe Oyner yBenMuMBaThCsI. A OH, KaK H3BECTHO,
IpO3pavyeH B BUAMMOM YacTH CIEKTpa U OECHpPEemnsITCTBEHHO MPOITYCKAET COJTHEUHBIC JIY4H, HO
XOpOIIO TOIJIOIIAET JUIMHHOBOJIHOBOE HMH(pPaKpacHOE HU3IyuyeHHWE Kak pa3 B TOW dacTu
CHEKTpa, B KOTOpPOH 3eMysl H3JydaeT B MHPOBOE IMPOCTPAHCTBO COOCTBEHHOE TEIIO, YTO
NPUBOIUT K 3G (DEKTY, KOTOPBIM HAOIIOJaeTCs B 3aCTEKJICHHBIX TAaPHUKAX.

B 1987 r. Obi1 u31aH f0KIa1 MeXayHapoJHONH KOMHMCCUH, BO3TJIABIISABIICICS MTpeMbep-
munuctpoM Hopseruu I'. X. BpyHnaTnana, B KOTOPOM CKa3aHO, YTO «TPYAHO MPEJICTaBUTH cede
npobieMy ¢ Oosiee TIIOOATBHBIMH TOCICACTBHSIMHU IS YEJIOBEUYECKOTO OOIecTBa U
€CTECTBCHHOM OKpYKAloIIeH cpeapl, YeM TapHUKOBBIM 3ddext». B  mae 1988 .
MexayHapoaHOe COBelIaHWe 1o mapHuKoBoMy 3ddekry B OTraBe o0paTmioch K
IIPABUTENILCTBAM BCEX CTpaH C MPU3bIBOM COKpaTUTh K 2000 r. KOIMUYECTBO CKUTAEMBIX TOILIUB
x0Ts1 061 Ha 20 % ¥ TeM caMbIM 3aMEIJTUTh TIPOIIECC MOTEIIICHUS.

B noknage xomuccuu I'. X. BpyHATIIaHA BBICKA3bIBAE€TCS OMACE€HHUE, YTO MAPHHUKOBBII
3¢ (deKT MOXKET BbI3BATh MOIBEM YPOBHSI MupoBoro okeana ot 25 1o 140 cm, B pe3yabTare 4ero
«OynyT 3aTOIUICHBI HU3KOPACIIOJIOKEHHBIE TOPOJa U CEIbCKOXO3SHCTBEHHBIE PalOHBI». DTH
ormaceHusi ObUIM BbI3BaHBI NMPEINOJIOKEHUEM, YTO IMPHU MOBBIIMICHUH TEMIEPATYypbl BO3AyXa
pacTaloT MaTepUKOBBIE JIbJbl AHTapkTuAbBl U ['pernannuu. OgHAKO Takoe MPEAIOOKEHHE
HEJb3sl CUUTaTh OOOCHOBAHHBIM. /lelo 68 mMOM, YUMo YeleKUCavlli ed3 He MOJbKO No210uaem
uznyuenue 3emau, oH ewje yGeiUuUBaem U3IYUamenbHyl0 cnocooHocms ammocgepvi. A 37O,
Ha000pOT, MOKHO CIOCOOCTBOBATH BbIXOJaxkuBaHUIO. [IpaBna, kpome yriekucioro rasa, B
BO3JlyX€ pacTeT KOHIIEHTPALUs U IPYTHX I'a30B, KOTOPbIE MOTYT BbI3BaTh MAPHUKOBBIHN AP ekt

- MCTaHa, OKCHJ0B a30Ta.



Bmecte ¢ yriekucibiM Ta3oM MpH CrOpaHUM TOIUIMBA BBIOPAChIBAETCS OTPOMHOE
KOJIMYECTBO a’PO30JIEM — JIETy4Yel 30JIbl, CaKH. TOIUIMBO BCErjaa COIAEPKUT CEpy, MOITOMY
aTMoc(epa BIIUTHIBACT CEPHUCTHIN a3, KOTOPHIN MPEBpaIIaeTCs B a3p030JIM CEPHON KUCIOTHI
U cynbdaTa aMMOHHUSA. Ad3p030JH U3 TPyO KOTEIbHBIX, 3JEKTPOCTAHIIMM, 3aBOJOB BIUAIOT Ha
KJIMMAaT TaK e, KaKk M BYJKaHbI, T. €. B CTOPOHY MOXOJIOJaHUs, YPAaBHOBEUINBAs TEM CaMbIM
3¢ ekt MapHUKOBBIX razoB. OHAKO MMOKa aHTPOIIOT'€HHBIE A3PO30JIM UMEIOTCS B aTMOcdepe B
HEOOJBIIOM KOJIMYECTBE IO CPABHEHMIO C MPUPOTHBIMH, U BCIEICTBHE 3TOT0 UX maryOHoe
BIIMSIHUE CKA3bIBAETCS TOJILKO B pernoHanbHOM Maciitade. Caoicegvle aapo3obhblie 4acmuyvl
oelcmeyiom u 8 NPOMUBONONIONCHOM HANPABIEHUU. 0CAHCOAACH HA APKMUYECKUX 1b0aX, OHU
CHUCarom anb6edo NOAAPHLIX WANOK, CHOCOOCMEYIOM MAAHUIO 16008.

CrnenoBaTeNnbHO, TMOTEIUICHUE, CBSI3aHHOE C MAPHUKOBBIM Jd¢dekToM, HE Oymer
COMPOBOXKAATHCS 3HAUUTEIBHBIM TasHUEM JIbJJOB U HE TPO3UT PE3KUM MOBBIIICHUEM YPOBHS
MupoBoro oxeana. Bwmecte ¢ TeM He0OXOAMMO YyYUTHIBaTh JpPYyTru€ BO3MOXKHbBIE
KaTacTpO(HUUECKue IMOCIEICTBUS NapHUKOBOro 3¢ ¢eKra, Kak 3TO MIPOSBIAETCS B clydae
HKBATOPHUAIBHOTO TeueHus Dnb-Hunpo.

['moGanbHOE MOTENIEHNE TaK)Ke BIUAET Ha CKOPOCTh BpalieHus riaHeTsl. [1o pacueram
oenwrutickoro actponoma O. ne Bupona, k koniry XXI B. u3-3a MOTEIUICHUSI CYyTKH CTaHYT Ha
0,00011 cexynn npnunHee, ueM ceivac. Jle Bupon u ero komuernm u3 KoponeBckoit
oOcepBaropuu B bproccene UCXOAAT U3 TOTO, YTO €XKETrOJHO KOJUYECTBO YIIEKUCIOro rasa B
atMocdepe yBenuuyuBaeTcsi Ha oOAuH mpoueHT. C usmeHeHuem NIOMHOCMU 6030)XA
(m.Kk.nogvlulaemcs memnepamypa 6 C643Uu ¢ ammocgepvl 8 843U C NO2NOUjeHuUeM
UHPPAKPACHO20 U3TYYeHUs CHOCOOHOCMbIO AMMOC@epHoe Oaslienue CMAaHO8UMCa MeHblle, a
3HauuUm, cyua u oKeaH HeMHO20 NPUNOOHUMAIOMCA. Dmo HenpumemHoe nepemeujenue macce
3ameodnaem osudicenue 3emau. Kpome Toro, MeHsieTcsl po3a BETPOB, U BCE Yallle BETep AYET B
BOCTOYHOM HAIlpaBJICHUH, KaK U NpHU Diab-HUHBO.

[IpencraBneHHbId B JaHHOM paszfielie MaTepHal IOATBEPXKAAECT TOUKY 3pEHUS
OOJBIIMHCTBA MCCIenoBaTeNel, BO3JIAaraloluX OTBETCTBEHHOCTh 3a IJI00aIbHOE MOTEIUICHHE
KJIMMaTa Ha BO3POCHIYI0O AaHTPOIOIEHHYIO JeSITeNbHOCTh. OIHOBPEMEHHO C JTUM
npeobiiaiaioliee B HACTOSAIIEE BPEMsS MHEHHE CBS3BIBAE€T YEJIOBEUYECKYIO NEATEIbHOCTH HE
TOJILKO C POCTOM TEMIIEpPAaTyphl BO31yXa, HO M C YaCTOTOM M MHTEHCHUBHOCTBIO IMPOSIBICHUS
MHOTHX KIUMaTU4ecKuX (EHOMEHOB, TakuxX Kak yparanel «Purta» u «Katpun», uemnb
CMEHSIIONMUX JIpYyr Apyra TaidyHOB M TOpHaZ0, OOpymHMBIIMXCS Ha mobOepexxkbe CeBepHOU
AMepuKH.

Oco3HaHHMe Yen0BEUYEeCTBOM HapacTalollel Yrpo3bl KaracTpo(UyecKoro riodalbHOro

HOTEIUICHUS TIPUBEJIO K TOMY, YTO pEIIeHUE MPOoOIeMbl PaJIuKaIbHOTO YMEHBIICHUS BHIOPOCOB



MapHUKOBBIX Ta30B CTaj0 TMEPBOOYEPEAHONW 3adadyed MHUpPOBOro coodOmiecTBa. [lepBbiM
peanbHbIM JICHCTBHEM, HANPABJICHHBIM Ha €€ pelIeHue, sIBIseTCs nmoanucanubiii 121 ctpaHoii B
nexabpe 1997 r. Kuorckuii mportokon. B HeM cTaBUTCS 1Ledb COKPAaTUTh DPAa3BUTBIMU B
MPOMBIIJICHHOM OTHOIEHUH cTtpaHamMu k 2008—2012 rr. cymMMapHble BBIOPOCHI JTHOKCH]IA
yraepoaa Ha 5,2 % mno cpaBHeHuto ¢ Beiopocamu 1990 r. [lorosop patudunuponanmu a0 2005 r.
120 ctpaH, BKIItOUast Bce eBponeiickue crpanbl, Anonuto, Muauto u Kurtail, oTBEeTCTBEHHBIX 32
BbIOpOCHl B atMocdepy npumepHo 44 % yraexucnotsl. 1o ycrosuto, [Ipomokon écmynaem 6
delicmeue JauUWb nocle e2o0 pamuukayuu cmpavamu, Ha OO0 KOMOPbIX NPUXOOUMCS
CYMMAapHo He meHee 55 % npouzeooumozo 6 mupe yenexkuciozo 2asa. Jlons Poccun cocrapinser
17 % MupoBBIX BRIOPOCOB, U TIOATOMY €€ MO3UIIKs OKa3anach pemarmnlel B cyapdbe Kuorckoro
nportokona. [locne psna €T 0XKEeCTOYEHHBIX IUCKYCCHH 0O0IiecTBeHHOCTh Poccum u ee
rocy/JapCTBEHHbIE OpraHbl BHICKA3aJIKCh B MOJb3Yy €ro paTUQUKAIUU, KOTOpask Mpou30uia
B (eBparne 2005 r. C 16 deBpans 2005 r. KnoTckuii mpoTOKOJ BCTYMIII B IEHCTBUE. ITOT aKT
MHPOBOTO COOOIECTBA MOATBEPXKIACT ILEIECOOOPAa3HOCTh M HEOOXOJUMOCTH COBMECTHBIX
YCWIHMH, HampaBJIEHHBIX Ha TNPEIOTBpAIICHHE BO3MOXXHBIX MPOSBICHHNA TI00aTbHBIX
KaTacTpopUUYECKUX MOCIEICTBUN YEIOBEUECKOU NeATeTbHOCTH.

3.I1apHuKOBBIE ra3bl

[TapHuKOBBIE Ta3bl — BOJSHON Tap, YIIIEKUCIBIN Ta3, MeTaH, (PTOp- U XJIOPCOACpIKAIINe
yrieBogopoasl, MoHookcus azota (N;O) - mpo3pauHbl [Js COJHEYHOTO CBETa, HO HE
INPOMYCKAlOT W TOTJIOUIAIOT TEIIOBOEe HH(]pakpacHOe H3IyYyeHHE 3EMHOM MOBEPXHOCTH.
[TapHuKOBOE «OAESIIO» U3 Ta30B CO3JAeT Ha 3emiie YCJIOBHSI, MPUTOAHBIE ISl OPraHUYEeCKOMN
xu3HU. Ilpu oTcyTcTBHM B aTMocdepe MapHUKOBBIX Ta30B CpelHSAS TeMIEparypa 3eMHOM
oBepXHOCTH yrana 651 10 Munyc 19° C, i 3emist 6bi1a GbI OKyTaHA CIOEM JIbJIA.

BriHoc B aTMocepy yriieKucioro raza, MeTaHa 1 MOHOOKCHA a30Ta aHTPOIIOT€HHOTO
MPOUCXOXKICHHUS YCHJIMBAIOT TPHUPOIHBIN TapHUKOBBIM 3(dekt. BriOpocsl B aTtMmocdepy
JTMOKCH/Ia yriieposia co3/atoT okosio 60 % AONMOIHUTEIBHOTO MapHUKOBOro 3¢ ¢ekra, MeTaHa -
npumepHo 20 %, 6-7 % npuxoauTcs HA MOHOOKCH]] a30Ta U HA JAPYTUe€ COEAMHEHHUS YIIIepoJa -
eme 14 %.

YuuTeiBas HaMOOJBIINIA BKJIA] B CO3/IJaHHE MAPHUKOBOTO 3 (deKTa yriIeKucioro raza u
MeTaHa, paCCMOTPUM OoJiee MOPOOHO UX TIOBEACHUE U MPEBpAIICHUS B aTMOChepe.

Huokcuo yenepooa. EXETONHO CHKUTAIOTCS MWIIHApIbl TOHH TOIUIMBA, U3-3a YEro B
atMocdepy MOoCTymaeT Bce OOJbIIE YIIIEKUCIIOTOo ra3a (puc.).

C 1800 r. mo mavyama XXI B. koHmeHTpamus auokcuaa yriepoaa (CO;) B atmocdepe

yBenuuuiock ¢ 280 mo 360 ppT.(4acTUIl HA MUJITHOH).



OTO BaXHEWIMH Mmokaszarenb st ouocdepsl, Tak kak CO,, BO-NIEPBBIX - TAPHUKOBBII
ra3, KOTOpbI BMECT€ C BOASHBIM MapoM, METaHOM, OKCHUJAMU a30Ta OmpeelsieT
MapHUKOBBIA 3PGEKT, a clIenoBaTeNbHO, W KJIMMAT, U, BO-BTOPHIX, OH - OCHOBHAs THINA

pacTeHui.
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Puc. Beibpoc CO; B atmochepy (Mmipa 1)

ATMOChEpHBII AMOKCHII HAXOJUTCS B COCTOSIHUU IMOCTOSHHOTO OOMeHa ¢ BOJaMHU
MOpell U OKEaHOB, MOYBAMHU M JKMBBIMU OpTaHM3MaMH, B pe3yJbTaTe€ YEro CO3JaeTcs
MOCTOSIHHBIN KpyrooO6opoT ero B MpUpo/Ie.

IIpu noncuere OamaHca YIIEKUCIOTHI OOBIYHO YYUTBHIBAIOT, C OJHOM CTOPOHBI,
MOTJIOUIAIONIYI0 CIOCOOHOCTh OKeaHa M CIOCOOHOCTH pacTeHuilt accumminupoBaTb CO,, ¢
JIPYTOH - YTIEKUCIIOTY, BBIACISAEMYIO IIPU CXKUTaHUU TOIUIMB, YTO COOTBETCTBYET 5 MIIH. T B T'O/I.

B 3aBucumoctn ot BenmmunHbl pH BOJBI yrileKuCIOTa BCTpedaeTcsl B HEH B CBOOOIHOM
COCTOSIHMU B BHJIE AMOoKcuaa yriaepona CO, unu B cBsi3aHHOM B BHJe ruapokapbonara HCO; u
kapborar CO?;’,- HOHOB, KOTOPHIC CBA3AHbI MEX/Iy COOOH TAK HA3BIBAEMBIM YTIEKHCIOTHBIM
paBHOBecueM [7].

K=[CO,] /[HCO;

W3 3TOrO0 BBIpaXKEHUS CIEAYET, YTO TMJIPOKapOOHAT-HOHBI NMPUCYTCTBYIOT B BOJHOM
pacTBOpe TOJBKO NMPHU HATUYUH CBOOOTHON YIIEKUCIOTHI.

Takum obpaszom, BeiOpocam CO; B aTMochepy MPOTUBOCTOAT MPOIECCH €ro hUKCAINU
BOJaMu Mopell U okeaHoB. Ha pacTBOPUMOCTH YIJIE€KHCIOTHI B BOJE OKa3bIBAIOT BIUSHUE HE
ToNbKO KoHIeHTparuu CO; B atMocdepe, HO U (OpPMBI HAXOXKICHUS TOCIEIHEH B BOJE B
COOTBETCTBHUH C YIJIEKUCIOTHBIM paBHOBecUeM U pH BoJbI.

JIpyruM CTOKOM YTJIEKHCIIOTH U3 aTMocdepsl sBiseTcs GpoTocuHTe3 pacTeHuil. buora
3abupaina u3 arMocdepsl B mpoiecce GOTOCUHTE3a HE TOJIHKO BECh YIIIepO/l, BBIACICHHBIN €10

*Ke B arMocdepy B mpoleccax IbIXaHUS M pa3noxkeHus — okoio 100 mupa. T B ron, - HO |



OKOJIO TOJIOBHHBI YIJIEPOJa, COAEPIKAIIETOCs B aHTPOIOTEHHBIX BBIOPOCAX, a B IOCIICIHHE
2
roJibl - OKOJIO /3.

[TonaBmwmii B atmocdepy CO; ocraercs B Heil B cpeaHeM 2—4 rofa.

Metan. Metan (CH4) — ra3 sBHO OWOTCHHBIM, XOTS YEJIOBEUECTBO B CBOCH
XO03SMCTBEHHON JEATEIHbHOCTH KOCBEHHO TOCTaBIIET €ro B aTMocdepy: UIET pa3ioKeHue
OpPraHMYeCcKOro Mycopa, OpPraHUKH BOJ OYHCTHBIX COOPYXXEHHH, BBIIEIECHHUS MPHU J00BIUE
MOJIE3HBIX HCKOMaeMbIX (yrieid), W T. 1. YBEIMYCHHE IIOTOJIOBhSI CKOTa, MAacITaboB
BbIpalBaHUs puca, o0Ilee MOBBIIEHUE TeMIlepaTypbl OOJOT - BCE, UTO BEIET K YCHIICHHUIO
MUKPOOHOW JESATENHHOCTH, CHOCOOCTBYET OOpa30BAaHUIO U TOBBIIMICHHIO KOHIEHTPAIUU
MeTaHa B armocdepe. MakcuMym coIep:KaHHs MeTaHa pAaCIONOXKEH HaJ BBICOKUMH U
YMEPEHHBIMH IIUPOTAMH CeBepHOro modymapus. KoHIeHTpanus MeTaHa BO3pacTaer
npumepHo Ha 1,2 % B roa. Ero coxmepkanune B atmocdepe 3a HCTEKIIME [Ba CTOJIETUS
MOBBICUJIOCH ITPUMEPHO B J1BO€ U oleHuBanoch K Hadainy XXI B. Benmmunnoi 4000—5000 muiH.
T. [lo cBoeif CHOCOOHOCTH YCHIMBATh MAapHUKOBBIM 3¢ ekt meran B 20 pa3 MpeBOCXOIMT
YIJIEKUCIIBIN ras.

Monekyna MeTaHa XHUMHUYECKH JOBOJBbHO YCTOWYMBA U €€ HEJErKko BBIBECTH U3
armMmocdepsl. Meran Mmano pactBopuM B Boxe (30 CM/1 BOZBI), U BBIMBIBAHHE IO
ocamkamMu u3 atMmocdepsl He Habmomaercs. Pa3noskeHne MOJEKylnbl MeTaHa B aTMocdepe
IPOUCXOAUT B pE3ysbTaTe IEMOYKHU IOCIAEAOBATENbHBIX pEaKIUi C ydacTHeM pajukana
rugpokcuna (ucmounuxom paouxaros OH* 6 mponocgepe ssnsemcs mponocpepuvliic 030H,
kKomopwlti nod Oeicmeuem yibmpaguorema ¢ A<310 wm paspywaemcs c¢ obpazosanuem
MOJIEKYIbL KUCAOPOOA U UPEe36bIYAUHO PEAKYUOHHOCHOCOOH020 aAMOMAa KUCIOPOOd 6 6030YIHCOCHHOM
9NEKMPOHHOM, AMOMbL KUCAOPOOd OMPbIEArom OO0UH amom 8000pooa om 600bl U HOAyYaemcs 08a
paduxana OH*), oOpasyiolmuxcst B pe3ylbTaTe peakuui Qopmanpiaeruga, O30HA, OKCHAA
yriaepoja.

CH4 + 40, = CH,O + H,0O + 205

B pesynbrare mocienoBaresbHOM LENM MPEBpAlleHUN U3 oAHOM Monekynbl MeTaHa
obpasyercs mo omHoi Mmojekyie dopmanpaeruga (CH,O) u Boabl M JBE MOJICKYJBI O30HA.
Monekynsl opmanbaeruia, oOpasyronmecs: B X0A€ BbIIICIPUBEICHHBIX PEaKLINil OKUCICHUS
MeTaHa, 00JaJal0T 3HAYUTEIHHON XMMUUYECKONW aKTUBHOCTHIO M B YCIOBHUSX aTMOC(EpHI
HCIBITHIBAIOT CIEAYIOUINE MPEBPAIICHUS:

CH;,0 + hv > H, + CO*

CH,0 + hv -> H* + HCO*

CH,0 + OH* -> HCO* + H,O



PeaKI_II/II/I C q)OpMaJIBI[eFI/IILOM ABJIIOTCA pOJOHAYaJIbHUKAMU HaHBHGﬁMHX IOHUKIIOB
MpEeBpAIICHUH.
[IpoaykTamu 3TOM 1enu mpeBpaieHnii GopManbAeTuaa SIBISIOTCS - MOJICKYJIBI 030Ha,
paaukana OH*, BozibI U yIJIEKHCIIOTO Ta3a.
Cxema xumuyecko2o cmoka memana 8 ammocgepe:
bananc mo Os: [0,25 « 2(2) + 0,25(3) + 1,0(5) + 2(1) = 3,75];
bananc no H,O: [1,0(1) + 0,25(3) + 0,5(4) = 1,75];
bananc mo OH*: [0,25 « 2(2) =0,5];
bananc o CO,: [1,0(5) =1].
B wutore Bmecto omHo# umcuesnysmiel B armochepe moiekynsl CHy4 BO3HHMKaroT 3,75
MOJIEKYJIBI 030Ha, 1,75 Monekyinbl Boabl, 0,5 panukana OH* u 1 MoJekysa yriekucaoro rasa.
Takum 06pa3om, B OCHOBE BBIBOJIa METaHA U3 TPOIMOC(HEPHI JEKHUT MEXaHU3M XUMUYECKUX
npeBpalieHuii MeTana. Jlpyrue CTOKM MeTaHa u3 Tpomocdepbl HMEIOT MEHbIIee 3HAYCHUE, U

ux BKiaa He npeBbimaet 10 % ot ol1iero cTtoka MeTaHa.
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6.5. ®OTOXUMHUECKHUI CMOT

[Ipn cxuranum Jr0O0r0 HCKOMAEMOro TOIUIMBA B COCTaBE BBIACISIOUIUXCS Ta30B
Bcerja OOHAapYXUBAIOTCS OKCHABI CEepbl M a30Ta, KOJMYECTBO KOTOPBHIX B Taszax
ompenensiercss cocraBoM TormBa. Eme B 1950 r. temnosnekrpoctaniuu toibko CIITA
BHIOPACBIBAIIM B BO3yX OKOJIO 5,4 MIIH T JMOKCHZA CEephl, a ceifdac 3Ta 1udpa MHOrO-KpaTHO
yBEJIMYWIACh U cOCTaBiseT cBbime 20 MIH T. OTH MWUIMOHBI TOHH KHCJBIX OKCHJIOB,
BbIOpaceiBaeMble B arMocdepy, MpeBpallaloT BBIMAJAIOMKUE JOXKAW U IPYTHE OCAIKH B
cnabwIit pacTBOp KHCIOT (puc. 1)

Cama mo cebe moxkaeBas BOAa, OOpa3yrolIasics NMpH KOHACHCAIIMH BOJSHOTO Tapa,
JOJDKHA Obl MMETh HEUTpaJbHYIO peakiuio, T. €. ee pH nomkeH ObiTh paBeH 7. OmHako B
BO3JyXe MpHUCYTCTBYeT auokcun yriepoaa (CO;), KOTOpbIH, pacTBOPAACH B BOJHBIX KaIlIfX,
oOpa3yeT cnabyto yronbHyto kucioty HrCOs. IToaToMy ycnoBHsi paBHOBECHS YIIIEKHCIOTO
rasa c Biaroi arMocdepsl onpeaensioT 3HaueHue pH m0KaeBoi BOJIBI, KOTOPOE COCTABIISIET
5,6 nnsa xoHuentparuu CO; B uuctoMm Bozayxe okosio 300 ppr (350 wacreil Ha MWIIHOH) U
ABIIIETCA E€CTECTBEHHBIM IIOKa3aTelieM YHCTOM BOJABL. BriepBble Ha KHUCIYIO pPEaKIUIo
JIOX/1€BOM BO/IbI 0OpaTui BHUMaHue B 1684 1. anrnuiickuil yuensiii P. boiinb.

Puc. 1. Kucnornocts ocaakos (B eaununax pH) na 3emuom mape [ 8]

Ecnmu pH Bemajgaronmx ocagkoB MEHbIIE S5, TO OCAAKHA CUHMTAIOTCS KUCIbIMU. OHHU
XapakTEepHbI IS PAailOHOB 3€MHOI0 IIapa C BBICOKONW KOHIEHTpalMEHd MPOMBIIICHHOCTH
(EBpona, CeBepnass Amepuka, Snonus, Kutail). BemecrtBamu, onpenensomuMu KUCIOTHBIE
CBOMCTBA OCAJKOB, SIBJISIOTCS CEpHasi, a30THAasI, MypaBbUHAs U YKCYCHAs! KHCIIOTHI.

10 anpens 1974 r. B wotinanackoM ropojke [urnoxpu Beiman noxas ¢ pH 2,4: ato yxe

ObLi1a HE BOJA, @ UTO-TO BPOJIE CTOJIOBOTO YKCYCa.



AHTpOHOFeHHaﬂ JACATCIIbHOCTD SABJISCTCA HpH‘IHHOﬁ BbIIIAACHUA KHCJIOTHBIX ,I[O)K,I[Cﬁ
n3-3a TOro, 4To:

* QoJpIIME 3arps3HCHHS arMocdepbl NPOJYKTAMH CrOPaHHs TOIUIMBA, OTXOJaMH
HpOMBILHJ'IeHHOI‘O HpOI/ISBO,Z[CTBa, HpI/IMeHeHI/Ie XHUMHKATOB, aBTOTpaHCHOpT
ONPENCIAOT OOJBIIME IMOTOKH MEPBUYHBIX KHCIBIX MPUMECEH, KOTOPBhIE MOTYT
BHOCUTH CyH.[GCTBGHHBIﬁ BKJIaJd B KUCIIOTHOCTb aTMOC(bepr;

* cpeaHee BPEMSICYIISCTBOBAHUS 3arpsI3HCHUN 3aBUCUT OT: CTAOUIBHOCTH aTMOC(EpHI,
HaCTOThI BBIITAACHUA O0CaaKoOB, HpI/IcyTCTBI/I}I I/IH,Z[I/IBI/I,Z[yaJ'IbHBIX KOMIIOHCHTOB
aTMocdepsl U T. [,

* OOJBIIMHCTBO 3arpsA3HEHHIl OCTaeTcs B TMpeneiax HUXKHEH uacTu Tpomocdepsl U
OTHOCHUTEJIHHO PABHOMEPHO PAaCIpPEIeICHO BHYTPH MEPEMEIINBAIONIETOCS CIIOS;

* YBEIUYCHHE IIOTOKOB KHCIIOTHOCTH K TIOBEPXHOCTH 3E€MJIM BO3HHUKAET 3a CYET
aTMOC(EpHBIX OCATKOB C MOBBIMIEHHOW KHCIOTHOCTHIO («MOKPOE OCaKJICHUEY») U
3a cUeT aacopOIMU U BBITIAJICHUS B OCAJIOK Ta30B M a3P030JIeH («CyX0e OCaKICHUE ).

1. Ilpespawienus Kucaplx OKCU008 U X10p6ooopooa u hopmul Cyuiecmeosanus
npPoOOYyKmMoe npespauieHuil 6 ammocgepe

Hapsiny ¢ cepaucteiMm razom (SO;) u okcumamu azora (NOx) 3HAYMTENBHBIA BKJIA B
o0pa3oBaHNE KHUCJIOTHBIX JOXKIEH BHOCIT COCAMHEHHUS XJIOpAa, B OCOOCHHOCTH XJIOPUCTBIN
Bozopoa (HCI). BeisicHeHre BO3MOXKHOCTEH MPEBpAIEHUsT STUX COSTMHEHUN B ()OPMBI BEIIECTB,
CTaOUIIBPHO CYIIECTBYIOIIUX B YCIOBHSX arMochepbl U aKKyMYIUPYIOIIUXCS B 00NacTAX C
MOBBIIICHHBIMU BJIarocojiep>KaHueM M KOHILIEHTpalUel aspo30Jieii, a 3aTeM BBINAJAIOUINX B BUIE
OCaJKOB HAa 3€MHYIO MOBEPXHOCTH, SIBIECTCS BAaXXHOW 3aJadeil, pElICHHE KOTOPOW ITO3BOJIUT
MHUHHUMHU3UPOBATh YPOH, HAHOCUMBINA Onocdepe.

Bmecme ¢ mem onpedenenue u amanu3z 603MONCHBIX Npe8PAUJeHUU NePBUYHBIX 3d-
epsasnenutt SO, NOy, HCl — ouenv cnooxcuas qbu3u7<0—xu/wuqecxaj 3adaua. 30ecb 6 nepeyio
ouepedb HeoOXO0UMO OmMemumy, YmMo mMun  0caoka (CepHOKUCTbIN, a30MHOKUCTbI,
CONAHOKUCALIU, CMEWAHHbLIU U M. N.) onpedensemcs npeobradarowum 6 ammocpepe
3aepA3HeHueM, a MmakdHce 603MONCHOCMbBIO GMOPUUHBLX npeep%m;enuﬁ noo Oeticmsuem
Opyeux npumeceti, COIHeYH020 ceema u op.

Hampumep, npoliecc npeBpanieHus: TMoKCuaa cepsl B cynbdar B aTMochepe mpoTeKaer
Pa3TUYHBIMU MYTSIMU Yepe3 o0pa3oBaHHE TAKUX MPOAYKTOB OKHCIEeHHs, Kak SO,, HySOy,
(NH4)2804, NH4HSO4 uT. O.:

A=240+32012

SO,+hv  —y  SO,"

SO, "+ 0y — (SOq)
SO, +O+M — SO; +M
SO, +03 +M — SO3; +M
SOQ + CH302*—> SO3 + CH3O *
SO, + HO," — SOz + HO'
SO, + HO*+M — HSO; * +M
B nemom (GoTOXMMHUYECKH WHHUIIMHPOBAHHBIC PEAKIMU CBOOOJHBIX PAaJUKAJIOB BHOCST

OCHOBHOM BKJaj B mpeBpamenne SO, B cyabdar B HIKHUX CIIOsSX aTMocdepsl (B hopmynax
CO 3HAKOM *).

OcHOBHEIE IpeBpaCHUA OKCHUA0B a30Ta OIIMCBIBAOTCA pCaKIUAMU:
HO* + NO, + M — HONO, + M
NO, + O3 P O3+ 0,
NO, +NO3;“*+M — H,0s + M



B atux peaknusx azotucras KucioTa oopasyetcs 3a cueT paaukanoB OH*, a asotHas —

3a CUET peaKk Uil C 030HOM U B3auMojiecTBUa NoOs ¢ BOHOIM.

CBoli BKJaJx B KHUCJIOTHBIE JOXIM BHOCUT U XJOPHUCTBIH BOAOpoA. XJIOPUCTHIN
BOJOPOJ IOJBEpraercs IMpeBpalleHusIM, B pe3yibTaTe KOTOpBIX 0Opa3zyercs YCTOHYMBBIN
Hutpat xjopa (CIONO;). I'uapoaus 3Toro coeTuHeHNs MPUBOIUT K MOSBICHUIO JBYX CHIIBHBIX
KHCJIOT:

CIONO; + H,0O — HCI + HNO;

YTO HMMEET NpSIMOE OTHOIICHHWE K IMOSIBICHUIO KHCIOTHBIX Joxaed. Mmeercs Oombiioe
KOJIMYECTBO XMMHYECKUX COEIMHEHUM, KOTOpble BBOASATCS B Tpomochepy U HaXOIsITCs B
Hell B BuJe aspo3oiieil. M HuX cuibHbIE KUCIOTHI MOTYT CYIIECTBOBATh B I'a3000pa3HOM CO-
crossaun (HNOs, HCI), B popme Bogubix kanenb (H,SOy), a Takke B aacopOMpOBaHHOM BHE
Ha IOBEPXHOCTH TBEPIBIX YACTHII.
JanbHeiimas cyqp0a 3TUX KUCIOT CBS3aHa C MX Y4aCTHEM B CIEAYIONIUX MpoLeccax.
OnuH U3 HUX — IPOLECC HEUTpAIN3allUK CEPHOM KUCJIOThl aMMHAKOM, HaXOASIIUMCS B
CBOOOJHOM COCTOSHHUH:

H,S04¢_py < (H +HSO4 )p_y)
NH3(rra) + (H" + HSO4 )p-p) > (NH4+ HSO4 ™ ),_p) <>
< NH4HSO4 +HyO(rraz) +H(NH4)2SO4p-p)

Taxum 00pa3zom, B pe3ynbTaTe B3auMOJICHCTBHS ra3000pa3HOr0 aMMHaKa ¢ paCTBOPEHHOM
B JIOKJIEBBIX KaIUIIX CEpPHOW KHCIOTOW obOpasyiorcs Oucynbdar (NH4HSO4) u cynsdar
(NH4),SO4 ammoHwus.

2. Ilymu nocmynnenus Kuciplx oKCuoos 6 ammocgepy

EctecTBeHHBIMH MOCTaBIIUKAMH auoKcuaa cepbl (SOz) B aTMocdepy Ciay’KaT BYJIKaHBI, a
TaK)K€ MPOLIECChl CHKUTAHHUS YIVIE W JPYTUX CEepOCOAEpXkalluX TOIUIUB, OKHUCJICHUS
cepoBogopona (H,S) mpu pasnoxenun opranuku. CymmapHoe KoiaudecTBO SOj, €XKEerogHo
MoCTyIaroliee B aTMoc(epy M3 €CTECTBEHHBIX HCTOYHUKOB, COCTAaBJIsIET B cpeaHem 10—12
MIH T. [IpHUCyTCTBYIOIIMI B BYJIKAHWYECKHX T'a3ax.; CEPOBOAOPO 00pa3yeTcs B MapoBoil ¢aze
IIPU BBICOKUX TeMIIEpaTypax BYJIKAaHUYECKOW e TEIbHOCTH U3 TUOKCUIA CEpPhI:

2S0, + 2H,0 — 2H,S + 30,

OOpa3oBaHne CEpOBOJOPOJA, MEPKANTAHOB (CepoCOmEpKalIuX aHAJOrOB CIIUPTOB
obmerr ¢opmymnsl RSH, rme R — yrneBomopomHblii paawkai) MOXET TMPOUCXOIUTH B
aHA’POOHBIX YCIOBUAX (OTCYTCTBHE KMCIOPOJa), KOTJA OTAEIbHBIC BUABI MUKPOOPTAHU3MOB
BOCCTaHABJIMBAIOT CYJIb(aT-HOHBI, BXOMAIIME B COCTaB JOHHBIX OTJIOXEHUH, B PEAKIUIX
OpoXeHus1, HarpuMep:

2CH,0 +S0,% — H,S +2HCO;"

CepoBomopoa B ra30BOM (paze IJIOXO pearupyer ¢ MOJEKYISPHBIM KHUCIOPOJIOM U HE
nojaBepraercs (OTOIU3Y, HO JIETKO OKHUCISIETCSI ATOMAapPHBIM KUCIOPOIOM.

Konnenrpamuss SO, B BO3ayXe B 3HAYUTEIBHOM Mepe ONpEeaessics XapakTepoMm
MECTHOCTH, TUIOTHOCTBIO HACEJICHUsI U YPOBHEM ypOaHu3anuu. B uncTom BO3ayxe ceabcKon
MECTHOCTH comepkanne SO, MOXET TOCTHraTh HECKONBKHX IECATKOB MKI/M’, B BO3IyXe
Hang OKeaHoM OHO coctaBisier 0—4 MKF/M3, a B BO3YXC HUHAYCTpUAJIBHBIX LCHTPOB
KOHIICHTpAIlMU JUOKcHa cepbl MoryT ObITh B 100 1 gake 500 pa3 Bolte.

bonpmioe  xommuectBo  cepuHuctoro raza (SO,;) oOpasyercs mpu  pabote

TEIJIORJIEKTPOCTAHIIUM, KOTEIbHBIX W JPYTHUX MPEANpHUATUN, HCIOJB3YIOIIUX B KadyecTBE
TOITMBA Yroyib ¥ MasyT. lpeanpustus HedrenepepabOTKU U Ta30BOIl MPOMBIIIIEHHOCTH B



TEXHOJOTUYECKHUX MPOIECCax MmepepaboTKH ChIPbsl BBIOPACHIBAIOT B TPOMOC(epy MUILTHOHBI
TOHH CEPOBOJIOPOa, MepKamTaHoB, cepoyriepoga (CS;) W APYyrux CcepocoaeprKalinux
BEIIECTB.

OCHOBHBIM MPUPOIHBIM HCTOYHUKOM IMOCTYIJCHHUS OKCHJIOB a30Ta B aTMochepy
SIBJISIETCSL  JEATEIIbHOCTh JKUBBIX OPTaHU3MOB B 1ouBe, rpo3e. OKcuapl a3ora
AHTPOIIOTEHHOTO MPOUCXOKICHUS 00pa3yIOTCsS B OCHOBHOM B PE3yJIbTaTe CrOpaHus TOIUIUBA
10 BBICOKOTEMIIEPATYPHBIM PEAKITUSM B3aUMOJACHCTBUS aTMOCHEPHBIX a30Ta M KUCIOPO/a.

(Q@omookucienue  KUCIOpoOOM — 4acmo — npomeKaem ¢ NOMOWbIO  MOJEKYI — Beuecms-
CEHCUOUNUZAMOPO8, Nepedaouwux IHePeuio NO2I0UeHHO20 UMU POMOHA MOLEKYLe KUCIOPOOd U
Opy2020 6ewjecmsa U mem CambiM Nepesoosiyux ee U3 OCHOBHO20 HeBO30YHCOEHHO20 COCMOSHUSL 8
akmusHoe 6030yacoennoe cocmosanue. CeHcubunuzamopamu A6IAOMCS  MOJEKYIbl  Geujecms,
8bICOKOYYBCMBUMENbHbIE K 0eUCmeulo Onmuyeckux ¢Qomonos (Keanmos ceema), Komopule,
noenowas Keamm c8emogoll IHepeuul, nepexoosim 8 6030yicoeHHoe cocmosnue. Pomonsl U K8aAHMbL
obnadaiom sHepeuei E=hv, 20e h — nocmosmnan Ilnanka, v — uacmoma ceemogou 6o1nwvl. Ilpu
83aUMOOCUCMBUY  C MOJEKYIAMU Geujecmea Modcem nociowamoscs yeavitl keaum. Ilpu smom
MONeKYId, No2Iomueuias ()omon, 8030ydcoaemcs — ee 31eKMPOHHAS 00010uKa nepexodum 6 Honee
8bICOKOE IHEpeemuieckoe CoOCmosiHue).

Konnenrpanuu okcnnoB azota (NO u NO,) B atMocdepe peryaupyroTcsl peakiusiMu:
NO; + hv — NO + O*
NO + O3 - NO; +O,
O+0,+M— O;+M

W 3aBUCUT OT XapakTepa MOJACTHUIAIONIeH 3€MHON MOBEpPXHOCTH. Tak, HaJx OKeaHaMH
conepxkanue NOy He npesbimaet 300 ppt (1 ppt = 1 yacTe Ha TPUILINOH), @ HAJL KOHTUHEHTAMU
OHO Ha OJIMH — JIBA MOPSIKA BHIIIIE.

HauGonpmmii Bk7mag B oOpa3oBaHWE OKCHUIOB a30Ta BHOCHUT aHTPOIOTEHHAS
NeATeIBbHOCTh, KOTJa TpPU CXKHUTaHWW TOIUIMBA OHHM O0Opa3yloTCsS B  pe3yibTaTe
BBICOKOTEMITEPATyPHBIX PEaKIMi MKy a30TOM M KUCIOPOJIOM BO31yxa JUOO0 3a cUeT a30Ta,
BXOJISIIIETO B COCTaB roprodero BemectBa. OOpasyromuiicss NOyx B mepBoM ciydae Ha3bIBa-
€TCsl «TEePMHUYECKUM», M €ro BbIXOJ B 3HAUUTEIbHON CTENEHU OMNpPEAesieTCs
temneparypoil. KoHIleHTpamus OKCHAOB a30Ta, OOpa3yIIIUXCS 3a CYET OKHUCICHUS
A30TCOJEPXKAIIUX COCAMHEHUH, BXOJSIIMX B COCTaB TOIUIMBA, OINPEAENSETCS TOJBKO
MEPBUYHBIM COJICPYKAHHEM a30Ta B TOIUIMBE M MPAKTUYECKU HE 3aBUCUT OT TEMIIEPaTypPhl
ropenus. Beigensemsrii B atmocdepy B nocnearem ciaydae NOy Ha3bIBAETCS «TOTLTUBHBIMY.

OpraHuveckue KHCIOTHI, BXOJSIIME B COCTAaB KHCIBIX OCaJKOB, 00Opa3yloTcs B
aTMocdepe TpHU OKHUCICHUH HEMPEACTbHBIX OpPraHMYeCKUX COCIMHEHWH (M30MPEHOB,
TEpPIICHOB), BBIACISEMBIX PACTUTEIBHOCThIO. MexaHu3Mm o0pa3oBaHUsS OPraHUYECKUX
KUCIIOT (MypaBbUHOHM, YKCYCHOW) BKJIIOYAaeT OKHCJIECHHE OPraHUYECKHX COCIMHECHUI
030HOM, panukagamu OH*, aTomMapHBIM KHCIOPOJOM H TMPEICTABISET CIOXKHBINA
MHOTOCTaJUHUHBIA MPOIECC, OKOHYATEIbHO HE BHIICHECHHBIN.

3. Mexanuszmot 00pazoeanusn Kuciomuvix 00xcoeil

Ckopocts okucieHuss SO, KHCIOpPOAOM BO3AyXa IMpU OOBIYHBIX TeMIepaTrypax
aTMocdepbl O4YeHb Maya, MO3TOMY OOpa3OBaHHME CEPHOW KHUCIOTHI W3 JHOKCHIA CEpbI
MHUIMUPYIOT PaJUKallbl THAPOKCHUIA, KOHIIEHTPAIMs KOTOPBIX B aTMoc(epe JOCTATOUHO
penuka: 5 - 10°—1 - 10° yactul B 1 oM. Habop peakmuii, oTBeuaromuii oopazoBanuo H,SO4
B ra3oBoii (asze (MexaHu3M ), mpeacTaBiieH CIeIyIONMMHU MPEBPANCHUSIMHU:

HO* + SO, — HSO; "

HSO;3 4+ 0O, — SOz + HO, * (D



SO3 + HQO — HQSO4

MoJieKkymbl CepHOI KUCTOTHI, MOSBISIONIMECS IO 3TOMY MEXaHU3MY B ra3oBoi (ase,
B JalibHEHIIEM a0CcopOMpYIOTCS BOJSHBIMH KalUIIMH C OOpa3oBaHUEM CIIA0OKHCIIOTO
pacTBopa, KOTOpHIH BBHIMAAaeT B BHUJAE KHUCIOTHOTO JOXKAsS JUOO0 HEUTpanm3yercs
aMMHAKOM WJIM JIPYTUMU OCHOBHBIMHU BEIIECTBAMHU U BBINAJAE€T Ha MOBEPXHOCTh 3€MJIH B
BHUJIE€ COOTBETCTBYIOIIMUX COJIEH.

Jpyroit MexaHHW3M TOJy4YeHUsI CEpHOU KHUCIOTH B aTMocdepe (Mexanusm II) cBsazan
¢ okucienneM SO, abcopOMpoOBaHHOTO OOJAYHBIMU KAaIUIAMH W Haxojsmerocs B (opme
MOHOB CEPHUCTOU KHCJIOTBI SO32' u HSO;5". Okucnurenem sBISIIOTCS NMEPOKCU]T BOJOpOAa U
030H. HekoTopeie uccienoBaTend CUUTAIOT, YTO B MPUCYTCTBUU O30HA TUOKCUJl CEPBI
OKHUCTISIeTCS MPU HAIMYUHA OKCHJIOB HEKOTOPBIX METANIOB (ATIOMHHUS, KaJIbIIHs, )Kee3a).
OHu moJyiararoT, 4YTO 3TOT TUI OKHUCJIEHHUS CBA3aH C MPUCYTCTBUEM KaTaiau3aropa (MOHBI
METaJVIOB) M JIOCTUTAET BBICOKOTO YPOBHSI TOJIBKO B 3arpsi3HCHHOM BO31yXe. Bo3MOKHBIE
peakuun mexanuszma II:

HSO3 + HzOz + H3OJr — HQSO4 + 2H20
HSO; + O3 + H3O+ — H,SO4 + H,O + O, (I1)
HSO3_ + 2FeO + 02—> HSO4 + FCQO3

3aciny’kKMBalOT BHMMaHHUS mporecchl ajncopoumum SO, Ha aTMOC(EpHBIX dYacTULaAX C
MOCHEeAYIOIUM MpeBpanieHnemM B cyinbdart. [IpeBpamenue B cynbdar mporekaetr ObICTPO
Ha IIEJOYHOM NBUIM U HE UAET HAa HEUTPAIbHOM WJIM KHUCIIOW MbUIM, €CIU BEIIECTBO HE
MPOSIBIISIET KaTATUTUYECKUX CBOMCTB 3a CUET MPUCYTCTBUSA B HEW a’3PO30JIEH COJIEH METAIIOB.
Oco0y10 poip WIpaeT BIAXKHOCTh, YBEIHMUYCHUE KOTOPOW CIIOCOOCTBYET OOJBINEH CTETeHU
npeBpaiieHus B cyiabhar. Bo3aMokeH u caenyrmui MexaHu3M, BKIIOYAMIUNA (GOTOXUMU-
YeCKoe BO3JCHCTBHE Ha pa3jUYHbIC 3arps3HSIONME BemlecTBa (TJIaBHBIM oOpa3oM Ha NO, u
YIJIeBOIOPOAbl) ¢ 00pa30BaHUEM PAUKAJIOB UM aTOMOB, CIIOCOOHBIX OKHUCISTH AUOKCHU]] CEpBI
(SOy). B m060M ciayuyae mpsMBIM NMPOAYKTOM OKUCIEHUSA sBNIgeTcs cepHbli anruapun (SO;),
KOTOpBIN 3aTeM npespamiaercs B HySOj.

PaccMoTpeHHble MEXaHHM3Mbl OKHCIECHMS MW MyTd BbiBoga SO, HCXOAAT U3
MPOJOIKUTEIBLHOCTU TIpeObIBaHus ero B atMochepe (2—4 nHs), U TIpU 3TOM IOTaraeTcst
PaBHOILICHHOCTh BKJIaJa Ka)XJOTO MEXaHHW3Ma B HTOTOBBIA pe3ynbTarT oOpa3oBaHUS
KHUCIIOTHBIX JTOXKIEH.

OcCHOBHBIE KOJIMYECTBA a30THOW KHUCIOTHI B aTMocdepe o0pa3yloTcs B pe3yibTare
B3aMMOJICHUCTBHS paiuKaja THIPOKCHUIIa ¢ JUOKCUIOM a3oTa (MexanusM IlI):

OH* +NO, — HNO; (I11)

Peanuzanus 3Toro B3aMMOJEMCTBHS OCYIIECTBIAETCS B YCJIOBHUAX CBETOBOIO THS, YTO
obycnoBneHo Haxoxaenunem OH* B armocdepe TOIbKO B AHEBHOE Bpems. OITa
0COOEHHOCTh OTpak€Ha B HA3BAHUU PACCMOTPEHHOTO MPOIECCa — «IHEBHON» MEXaHU3M
oOpazoBanus a30THOM KuCI0TH (HNO3).

AJIbTEpHATUBHBIM 3TOMY SIBIISICTCSI «HOYHOI» MEXaHW3M TMIOTYy4eHUS! a30THON KHCIIOTHI
(mexanu3Mm IV). B ero ocHoBe nexur B3aumojeictBue auokcuaa azota (NO,) ¢ 030HOM ¢
oOpa3zoBanueMm pagukaira NOs*

NO; + O3 —» NOs* + O,
NO3* +N02—>N205 (IV)
N,0Os5 + H,O — 2NHO;

[MosBnstomumiicss B nmaHHOW cxeme paaukan NO3;* BechbMa HEYCTOWYHMB H  OBICTPO
pasiaraercs oJ| IHCTBUEM COJTHEYHOU paaualiiu, BeieAcTBre yero mexanusm (IV) B qHeBHOE
BpeMs He paboTaer.

Oo6pazyromuecs B atMmoc(epe KHCIOTHI BXOJSAT B COCTaB TYMaHOB, OOJIAYHBIX M JIOKIICBBIX
Kareib. IIpuBenem 3HaueHust pH M KOHLEHTpaMii HEKOTOPBIX IIPUMECEN B ITUX IPUPOAHBIX
oOpa3zoBaHUsX B TAOJI. 1.



Tabauya 1. 3navenusi pH u KOHUIEHTPaIUIi HEKOTOPBIX MPpUMeceii

[Ipuponusie pH [Na' MM [CT'IMxM
00pazoBaHMs (MHUKPOMOJTB) (MUKPOMOJIB)
Tyman 2,9-49 320-500 480-730
Ob6naka 4.4 120 150
JloxxaeBas Boja 4,7 19,8 21,7

Takoe pacnpezeneHre MOXXHO OOBSICHUTH ClenyrommM oOpa3oM. KoHIeHTpaius npumeceid y
TIOBEPXHOCTH 3eMJIM HauOOJIbIIIas, M TIO3TOMY B TyMaHaX HauOOJbIIas KOHIIEHTPAIHS TIPHMECEH U
KucnoT. Ha BBICOTE HECKOJBKMX KHJIOMETPOB, IJI€ CYLIECTBYIOT OOJIaYHbIC Karlid, KOHIICHTPALWHS
npuMeceii B arMoc(epe 3HAYMTEIILHO MEHBINE, YeM Yy TMOBEpXHOCTH. [Ipu 00pazoBaHWM OIS
MPOMCXOAUT pa3daBlieHHuE OOJIAYHBIX Karlellb, U MO3TOMY KOHLICHTpAIUs MPUMeEcel M KUCIIOT elle
cuibHee CHmkaeTcs. TakuM o0pa3om, IJIsi CENBCKOTO XO3SHCTBA U OTOPOJIOB HanboJiee maryoHbI
TYMaHbI, TaK KaK OHH O6BI‘IHO XOJIOAHBIC U COACPIKAT 60J'IBH_IC BPCAHBIX HpHMeCCfI, YEM OOXIACBast
BOJIA.

OOpazoBaBIimecs: KUCIOThI BBIBOASATCS U3 aTMOC(EpPBI T0XKISIMU IPUMEPHO Yepe3 7 CYTOK.

4. Bnuanue Kuciomuulx 003coeil Ha NPUpooHvle 00beKmul, 30AHUA, NAMAMHUKU
U mexHuKy

KucnotHple 10K HAHOCAT CYILECTBEHHBI YpOH 0OBbekTam Onocepbl. DTO Kacaercsi B
paBHOM CTETIEHN BOJHBIX OOBEKTOB, COCTOSIHUS MOYB, PACTUTENILHOTO U )KUBOTHOT'O MUpa (puc.2).

Bmusinue Ha BomHbIe 00BEKTHL. Boma mro00ro mpecHOBOAHOrO BOIOEMA Yallle BCETO HMEET
menoyHyr peakmuo — (pH ot 6,5 mo 8,0), Tak Kak Bcerzia CONEP)KUT KATHOHBI IIEJIOYHBIX U
IIEJI0YHO3EMENbHBIX METa/IOB. OHU BBIMBIBAIOTCS BOAHBIMU MOTOKAMU M3 MOYBBI K MOJCTHIAIOLIUX
TOPHBIX MOPOJ, a TaKKe 00pa3yrOTCsl PH PA3IOKEHUU OPTraHUYECKHX OCTATKOB. JTOT COCTaB BOJbI
OnaronpuaTeH s JKU3HENEATEIbHOCTH BCeX oOOuTaTeneil pek M o3ep OT Oakrepuit U
BOJIOpOCIIEH 110 phIO.

[Ipu cucTeMaTHuuecKOM BBINAJACHUU KUCIBIX OCAJKOB BOJAA IEPBOE BPEMs COXPaHSIET
Ca0oIIeIOYHYI0 peakIuio Ojaromapss CBOMM €CTECTBEHHBIM Oy(epHBIM CBOWMCTBaM.
OnHako MOCTENEHHO MPECHOBOJHBIE BOJOEMBl HAYMHAIOT MOHEMHOTY HMOAKUCIATHCSA, YTO
cpa3y e CKa3bIBaeTCs Ha YCIOBUAX OOMTaHUS BCEX HACENSIONIMX 3TH BOJbI OMOIOTHYECKUX
00BEKTOB — PACTEHUSX, OAKTepUsX, BOJOPOCIAX, PbIOAX, 36MHOBOJAHBIX MU T. M. Tak, mpu
3HaueHussIXx pH ot 6 mo 5,5 ObICTpO COKpalmaeTcs YMUCICHHOCTh W BHIO0BOE paszHooOpaszue
KUBBIX CYILECTB, NpH cHwKeHH pH 1o 4,5 mpoucxoaut maccoBasi rHOenb pbIObI U TepsAeTcs
CITOCOOHOCTH UX K PA3MHOXKCHHIO.
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Puc. 2. Bpeanoe Bo31elCTBHE KUCIOTHBIX OCAJKOB HA MOYBY U PACTUTEIBLHOCTD

[9]

ITpu stux xe 3HaueHusx pH OypHO pa3BUBAIOTCS KUCIOTONIOOMBBIE MXH, FPHOBI U
HUTYAThle BOJOPOCIH, KOTOpPHIE 3arIylIalOT BCIO OCTAJbHYIO BOAHYIO PACTUTEIbHOCTH.
HapymenHoe kanpIiieBOe paBHOBECHE y OJHHUX PbIO 3aTPYyIHSET MEPEHOC MOHOB 4Yepe3
»kabepHble MEeMOpaHbl, Y IPYTUX NPUBOAUT K MOTEPE CIIOCOOHOCTH 00pa30oBbIBaTh UKpy. [Ipn
camwkennu pH Hioke 4,5 peiObI B 03epe yxke He ocTaeTcs, HabmomaeTcs rubenp JAryliek,
HAaceKOMBIX. V3 CHIMKATOB M JOHHBIX OCaJIKOB BBINIEIAUYUBAIOTCA AJIOMUHUN U JIpyrue
MeTaJlbl, KOTOphle camMu 10 cebe Ooyiee OMacHBI ISl OKPYXKamoIehd OHOTHI, YeM
HaOoAaromascs BbICOKask KUCIOTHOCTb.

Qu3uonozuueckoe oOeilicmeue KUCTOMHBIX 00xcOell Ha pacmenus. Bpegnomy
BO3JICUCTBUIO KMCIIBIX JOXKJEH B CUIIBHON CTENIEHU MOJBEPKEHA pacTUTeNbHOCTh. B I1IBeruu
B 70-X ToJaxX MPOIIJIOr0 CTOJNETHS MPOAYKTUBHOCTD JI€COB HEYKJIOHHO Majala M3-3a KUCIIX
ocankoB (mpumepHo Ha I % B ron), [IpucyrcTByromue B cocTtaBe KUCIBIX A0XKAEH CyIbQUT-
uoHsl (SO3 7) pa3pymaioT B 3HAYUTEIBHON Mepe KIeTOUYHbIe MeMOpaHbl, YTO BBI3BIBACT cOOU
U HapylleHHe JesITEeIbHOCTU psAna pepMEeHTOB, 00ecneynBaOIUX HOPMaIbHBIE YCIOBUS
CYIIECTBOBAHUS PACTCHHI. DTO MPUBOAUT K OTMHUPAHUIO IIEIBIX YYACTKOB JHUCTHEB H3-3a
HapylIeHUs MexaHn3Ma GOTOXUMHUUECKOU Pukcanuu yriekucioro raza (CO,).

JleiicTBUE KUCIOTHBIX NOXKJEH sipue BCEro MPOSBISECTCS B YTHETCHUU M YMEHBIICHUU
BUJOBOr0 pPa3zHOOOpa3usi y HHU3IMIMX PACTEHUH IO CpPaBHEHUIO C BbICIIUMH. Jls
MOCJIeHUX Majible KOHIIEHTpAIlUU razoo0pa3Horo quokcuaa cepsl (mo 100 ppt) sBistoTes
MUTATENLHBIM 3JIEMEHTOM M OJTHOBPEMEHHO MPEJOXPAHSIOT OT I'PUOKOBBIX 3a00JIEBaHUH.

Kucnommuvie 00xcou u nouga. HeraTuBHOE BIMSHUE KUCIOTHBIX JOXKIAEH OIIYLIAIOT
HC TOJIBKO MPCCHBIC BOABI U PACTCHUA, HO U IOYBEI. B nmux IIpU MOBBIIICHHUU KHUCIIOTHOCTU
YCKOPSIETCSI BBIMBIBAaHUE MUTATENbHBIX BEIIECTB, TMOHYT MOJE3HbIE MUKPOOPTAHU3MBI, B TOM
qHuclie a30T(UKCHUPYIOIIUE: CpelHee YHCIO0 KIyOeHbKOB Ha KOpHAX JIOOOBBIX mpu
ymenbiieHun pH mousenHoro pacteopa ¢ 6,0 mo 3,2 cHmkaercs moutu BTpoe. OcoOeHHO
CUJIBHOC OTpHULATCIIbHOC BJIUAHUC NOHHUIKCHUA pH II04YB HaGJIIOI[aGTCH B6JII/IBI/I KpYIHBIX



IPOMBIIIJICHHBIX LEHTPOB, KOTOPOE MPOSABISAETCS B YCHIXaHUM U TUOENU JIePEeBHEB H
TPaBSHOTO MMOKPOBa Ha OOJIBIION TEPPUTOPUH.

YMeHbUIeHUs yuiep6a, HAHOCUMOTO KUCIOTHBIMH JTOXASMHU, MOXKHO TOOUTHCS JTUIIb
CHM)KEHHEM KHCJIBIX Ta30BbIX BBIOpOCOB B armocdepy, KOTOpPOE AOCTUTAETCA ABYMS
OCHOBHBIMU cmioco0amMu. MOKHO, BO-TIEPBBIX, YJIaBIUBaTh BpPEIHBbIC Ta3bl, HO 3TO JEJIO
CJI0KHOE€ M JIOPOTOCTOsIIIee, XOTS YACTUYHO OKYyIaroliee cedsi BHITYCKOM JOMOJHUTEIbHON
OPOJYKIHMH. A MOXHO BMECTO JOPOTOCTOSIIIMX ra30yJaBiIMBAaOLIMX YCTAHOBOK IOCTPOUTH
OYEeHb BBICOKHE TpYOBI, TJ€ BpEIHBIC KHCIBbIC Ta3bl NMpU BBIOpoce B arMmochepy OymyT
pa3baBiieHbl YNCTHIM BO3/JYXOM JI0 BeChbMa HU3KUX KOHILIEHTpauuid. Bmecte ¢ Tem mocTpoiika
BBICOKUX TpyO0 He pemaer mpoOJieMbl OTpaBieHUS aTMocC(hephl, TaK KaK KOJUYECTBO
SIIOBUTHIX BEIIECTB, YJAISEMBIX M3 BBICOKOW TpyOblI, Takoe e, KaK M BBUICTAIONIMX W3
HU3KOM, U OHU OCaXXJIal0TCsl Ha Topa3o OoJiee NajJbHEM PAacCTOSHUM OT MecTa BeiOpoca. [1pu
TOM CTPaJal0T COCEAHUE PErMOHbl M Aaxe rocynapcra. Kucible qoXkau, BbIIajaroline
Haj CxkaHAWHABUEH, UMEIOT CBOIO MPEbICTOPUIO HAa bpuTtaHnckux octpoBax u B CeBepHOU
EBpone. LluknoHsl, 3apoxaaroimuecs B ATIAHTUKE U NPOXOAALIME HaJ IMPOMBIIIIECHHBIMU
neHTpamu AHTIuM, Pypckoit obmactu, BOMparT B ceOs MECATKM U COTHHU THICAY TOHH
KHCIIBIX OKCHJIOB U IpPOJIMBAIOTCS KHMCIBIMU JOXIAMM Haja ropucrtoid CkaHauHasueil. U3
3TOTO CTAHOBUTCS SCHO, YTO CTPOUTEIBCTBO CBEPXBBICOKHX TpPYyO HE pemaer mnpoodiieMbl
KHMCJIOTHBIX OCAJIKOB.

BoszneiicTBue KMUCIOTHBIX JOXACH Ha CTpoeHHS M TexHUKy. Ocanku, GOpMUPYIOIIHUECS B
JOXAEBBIX 00JIakaxX M HAXOMAILIUECS B KOHTAKTE ¢ aTMOC(epol, copepkalieil 3HauuTeIbHOe
KOJIMYECTBO YTJIEKHUCIOro rasa, o01aJaroT ci1aboKHCION peakuuell u paspyliarolie
JNEUCTBYIOT HAa CTPOCHUS C U3BECTKOBOM KIIAJKOMU:

CaCO; + CO, + H,0 — Ca*' +2HCO;y
9TOT 3(1)(1)GKT 3HAYUTCIBHO YCI/IJII/IBaGTC}I HpI/I IIOAKMUCICHHUHU BJIAaTU OOXICBBIX O6JIaKOB
KHCJIBIMA Ta3aMd aHTPOTIOTEHHOT'O MPOUCXOXKACHUS NMpU abCOpOIMU BOASHBIMH TapaMH.
CepHOKHCIIOTHBIE OCAZKU HEOOpaTUMO pa3pylIaloT CTPOSHHUS Ha OCHOBE M3BECTHSIKA!

CaCO; + H,SO, — Ca®™ +S0,% + CO, T+ H,0

HauGonee sipko ¥ HarIsiAHO 3TO WIUTIOCTPUPYETCS COCTOSHUEM TaKUX HCTOPUYECKUX
MaMATHUKOB M COOPY>KEeHHM, Kak Akporosb 8 Adunax, Kommseir B Pume, KenbHCckuit cobop
U Jp., KOTOpPbIE pa3pyLIalOTCs MO JEHCTBUEM KUCIOTHBIX JOXKICH.

[TogoOHOe pa3pymatomee AeicTBHE aTMOC(EPHBIX 0CAIKOB C HU3KMMH 3HaueHusiMu pH
CKa3bIBa€TCAd HA IMPOYHOCTHBIX CBOMCTBaX OETOHA, CTEKOJ, CJOXHBIX CHJIMKATOB, M3
KOTOPBIX BBIIIENAYMBACTCS aJIOMUHUN, BXOJSIIMN B COCTAaB PEUIETKH aJOMOCHIMKATHOTO
Kapkaca:

3KAISi;05 +12H,0 + 2H" — 3KAL;Si3050(0OH), + 6H4Si04 +
2K*

3KAI;3S130410(OH), + 18H,0 + 2H'— 3A1,03 (H;0); + 6H4S104
+2K"

Eme Oosee pazpymuTenbHOE BO3AEHCTBUE OKA3bIBAIOT KHCIOTHBIC JOXKAU HA H3JCIHUS H
MeXaHU3Mbl U3 MeTtaiuia. JKuakas mieHKa Ha MOBEPXHOCTU MeTalljia, cojepKalasi KUCIOThI,
SIBJISIETCSL CPEelod, B KOTOPOM OCYIIECTBIISIIOTCS MPOIECCHl KOPPO3UM MeTaja. Tak, Ha
MOBEPXHOCTHU M3JI€IUN U3 Kejie3a MPU B3aUMOJECHCTBUHU C BJAaroi, Coaepikaileil CepHyro
KHCJIOTY, 00pa3yeTcs KOpKa TUTPOCKOIMMYHOTO cyibdaTa 3akucHoro xenesa (FeSOy), kotopas
Ha BO3/YyX€ OKUCISETCS A0 PKaBUMHBL:

2FeSO4 + H,O + 1/20, — 2Fe(OH)SO4
[laMSATHUKH, BBIIOJTHEHHbIE W3 OpPOH3BI, IMOKPHIBAIOTCS TaK HA3bIBA€MOH MATHHOM,
IpeJCTaBISIoNIe cOO0H MOPHUCTYI0 KOPKY U3 KapOOHATOB, CyNb()aToB, MHOT/Ia U3 XJIOPHUIOB,
IPONHUTAHHYIO BOJOW M aJICOPOMPYIONIYIO KUCIbIe Ta3bl. OOpasyromascs KUCI0Ta MPOI0KAET



CBOIO Pa3pyIIUTEIBHYIO padOTy U pa3beaaeT METaILI, IEPEBOMS €r0 B PACTBOP B BHJEC HOHOB.
CrnenctBrueM 3TOro SBJISETCA HapyIIeHUE [ETOCTHOCTH U3JENHS.

Paspymaromee neidcTBUE KUCIOTHBIX [TOXKAECH IMPOSBIACTCS U B YXYILIEHUU CBOMCTB
MHOT'MX OpPTaHHYECKUX MaTepuajoB — KOXKH, OyMard, pe3uHsbl, TKaHeH, pajaa MIacCTHUECKUX
macc. Mznenust u3 3Tux BemecTB cTaHOBATCS XPYIKUMH, TEPSIOT CBOIO 3JIACTUYHOCTH, (hopmy.

5. ®oTroxuMHUYECKHI CMOT

Cwor (aara. smog ot smoke — apIM U fog — TymaH) — meJieHa JApiMa, TyMaHa W TBUIH,
cojepxaimiasi CMeCh TaKHUX BBICOKOTOKCHYHBIX BEIIECTB, Kak MoHOokcuja yriepona (CO),
okcunbl azora (NOy), 030H, nodHsAAepHBIE apoMarudeckue yriaeBogoponsl (ITAY),
nepokcuanetunautpar (ITAH) u np. DTo siBIeHHE BO3HUKAET B BO3JYyXE, 3arpsS3HCHHOM
JIBIMOM, Ta30BBIMH OTXOJIaMU TPOU3BOJICTBA, aBTOMOOWIHHBIMH BBIXJIOITHBIMU Ta3aMy,
KOTOpbIE TOJ JACHCTBHUEM YIbTPadUOJETOBONW COJHEYHOW paaualiid B3aUMOJICHCTBYIOT
apyr ¢ apyroM. Tak, TpW peaknwd OKCHUIIOB a30Ta C HE IOJHOCTHIO CTrOPEBITUMH
yIJI€BOJIOPOJaMH u3 aBTOMOOUIIbHBIX BBIXJIONOB MOJy4arTcs 030H U
NEPOKCHAIICTUITHUTPAT, KpallHE TOKCHYHBIC BEIIECTBA, BBHI3BIBAIONINE CIIE300TACICHUE H
3aTpyJHEHUE AbIXaHUs y YeloBeKa, OCTaHaBIUBaroNIe GOTOCUHTE3 Y pPaCTCHUM:

Vaempaghuoremosasn

Oxcupl a30Tta + YTIeBoI0pOIbI -

paouayus

— Ilepokcuanermnaurpat ([IAH) + O3o# (O3).

Kak BugHO w3 mNpuUBEASHHOTO MaTepuana, ocoO0yl posib B 00pa3oBaHHHU
(GOTOXMMHYECKOTO CMOTa HWIPAIOT OKCHABI a30Ta, KOTOPBIE [AlOT HAYalo IEeTu
MpEeBpaIleHu B KOMIOHEHThl CMOTA U SIBJISIIOTCS CBOEOOPA3HBIM «CIYCKOBBIM KPIOUKOM)
3TOro mpolecca. BceieacTBue Ba)KHOCTH BBISCHEHHUS MPUYMH W YCJIOBHA 0Opa3oBaHUs
(hOTOXMMHUYECKOTO CMOra HEOoO0XOJAMMO TOAPOOHO pPacCMOTPETh (PU3UKO-XUMHUECKUE
CBOMCTBA OCHOBHBIX €r0 KOMHOHEHTOB — NOy, CO, [TAY — u HCTOYHHKH UX IOSIBIICHHS B
aTMocdepe, OCHOBHBIM M3 KOTOPBIX SIBIIIETCS ABUTAaTENb BHyTpeHHero cropanus (JBC).
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8.1. Cyxast ounCTKa ra30BbIX BHIOPOCOB OT TBEPABIX (PaAKIUA.
8.2.0neKTpuiecKas OYMCTKa Ta30B. DICKTPUICCKUE (DUITBTPHI.
8.3.I1puteys10BUTENIN MOKPOTO TUIIA.

8.4. MeTopI OYMCTKH BEIOPOCOB B aTMOC(EPY OT Ta3000pa3HbIX 3arpsS3HUTEICH.
8.4.1.A6copbuus

8.4.2. AncopOrus

8.4.3. KonneHncanus.

8.4.4.0yncTKa ra3oB JOKUTaHHEM.

8.1. Cyxasi ouncTKAa ra3oBbIX BLIOPOCOB OT TBepPAbIX (ppakumii.

[To mpuHIIMITY JEHCTBUS aIapaThl CyXOW OYMCTKH MOXKHO Pa3/ie/IuTh
Ha CJIEYIOITME TPYIIIbI: MBIJICOCAAUTEIbHbBIE KaMePbl, UHEPIIMOHHbIC
MIBLICYJIOBUTEIIN, IIUKIOHBI.

1.1. Ilbineocadumenvhble Kamepwl, TIPUHITUI JEHCTBUS OCHOBAH Ha
WCIIOJIb30BaHUY TPABUTAIIMOHHBIX CHJI.

L

V.=0,2...0,8m/c

B nbuieocamMTenbHBIX  KaMepax — MPOUCXOAUT  T'PAaBUTALIMOHHOE
rPaBUTALIMOHHOE OCAXKJIEHHE YaCTUI] NMbUIM CO CKOPOCThiO BHUTaHUS V, (V,, -
CKOpPOCTb BUTaHUS 3aJaHHBIX Pa3MEPOB MbUIMHOK)

L=HV./ V.., m.

O¢ddexkTuBHOCTh TaKOW Kamepbl 3aBUCUT OT IUIOTHOCTH  TBEPIHBIX
dpakuuii 1 06beMa raza NpuXoasAIerocs Ha 1 M’ 071a KaMephl.

Heoocmamku: wmanas wnu HyneBas 3G()EKTUBHOCTH YJaBJIMBaHUS
BbIcOKOMcTiepcHoM Tk (D=5 Mkm E=0), Gombiiue rabaputsl KaMephl.

Ipetimywecmsea: Manoe TUIAPABIMYECKOE COMPOTUBIIEHUE, MPOCTOTA
KOHCTPYKIIMU, BO3MOKHOCTh YIAJCHHUsS] YacTHUL KPYIMHON (ppakiuu, obnanaromen
HauOoJIbIIEH a0pa3uBHOM CIIOCOOHOCTHIO.

[TbuteynOBHUTENIBHBIE KAMEPHI 11€1€CO00Pa3HO UCIIONb30BATh B KAUECTBE
MIEPBOU CTYIIEHU OUYUCTKH.



1.2. Unepuuonuwvie nviieviosumeu.

-
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MHepryoHHbIe MBIICYJIOBUTENN - MEHBLIME 0 pa3Mepy KaMmepbl, B
KOTOPBIX HAaNpaBlieHHE IIOTOKA MEHSETCS W YMEHBIIAETCS CKOPOCTh 3a CYEeT
pa3MeleHus B KaMepe OJHOM WM HECKOJIBKUX IEePErOPOIOK.

[Ipu mnepeMeHe HampaBiEHUS JBUKEHHS, YACTUIBI CTPEMSTCS
COXpaHUTD HampasiieHue aABwkenus, I (D=25...30 Mmxm)=65...85 %

1.3 JKanosutinwlii noiieyiosumes.

N

IMpunnun peiicteust JK.II. ocHoBan Ha pe3koMm moBopore ( ~ 150°)
BO3JIYIITHOTO MOTOKA, MPOXOSIIETO Yepe3 JOmaTku xamo3u. [lpu yaape tBepabie
bpakuuu Hampasisitorcs BHU3. JK.II. uMeror HeOosbmne TabapuThl, Mayioe
TUAPABINYECKOE COTIPOTUBIICHUE.

Heoocmamku: TOBBIIIEHHBIA M3HOC IUIACTHH, BO3MOXXKHO HAJIMIIAHUE,
OTJIOKEHHUE YaCTHUIL Ha JIOMACTAX MPU HU3KUX TEMIIEpaTypax ra3os.

Hcnonb3yroTcsi, Kak IpaBuilo, IJs OYUCTKUA OT YACTHUIl KPYMHOCTHIO J10
25...30 MKM.

1.4.1leumpobeoicubie nviieyviosumenu (WUKIOHDL).
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[Ipuanun  peuctBuss  LI.II.  oCHOBaH Ha  BO3HUKHOBEHUUM W
UCIIOJIb30BaHUU IIEHTPOOEKHBIX CHJI MPU BPAIEHHWU T'a30BOr0 MOTOKA, KOTOPHIN
JIBUKETCSI 1O BHEUIHEW chupaiu ¢ YBEJIMYEHHEM CKOPOCTH M 32 CYeT
HEHTPOOCKHBIX CHJI TBepAble (PaKIUU CTEKalOT B OYHKep, a BO3AyX IO
BHYTpPEHHEHN CMpaiy MOJHUMAETCSl BBEPX U BbIOPACHIBAETCS.

L[.I1. npuMeHsoTCs AJI1 OYUCTKHU ra30B, UMEIOT HEOOIbIINE TadapuThI,
OPOCThl M HAAEKHBl B OKCIUTyaTalldd, HMEIOT HEOOJIbLIOE TUIPABINYECKOE
COIPOTUBIICHUE, MOTYT HaJIEKHO IKCIUTYaTUPOBATHCS MPU aOpasUBHBIX cpenax ( ¢
3alUTON - (yTEPOBKOM BHYTPEHHHUX MOBEPXHOCTEH) M BBICOKMX TEMIIEpaTypax.
IIpu  BbIOOpE  KOHCTPYKIMM W  [ApaMETPOB  OIKCIUTyaTalluh  CJEIyeT
PYKOBOJCTBOBATbCSl ~ CIEAYIOLMMHU  (akTopaMu:  (pakIUOHHBIM  COCTaBOM
OpUMeECcel, HX YJEIbHBIM BECOM, CKOPOCTBIO Ta30BOTO IOTOKA, BIIAXKHOCTBIO
YaCTHULl, THAPABINYECKUM COIIPOTUBIIEHUEM aIlapara.

O¢ddextuBHOCTD ynaBnuBanus,% 25Mkm ~ 80...85 %

2,5 MKM ~ 65...67%
0,5 MM ~ 10 %

1.5. Qurvmpayus.

Meron dunsTpanuu sBigercss 3Q(QEKTUBHBIM M TPUMEHSETCS s
yJIaBIMBAHUSI YACTHUI[ MEJNKUX (pakiMid, KOTJIa MhIJICOCAAUTEIbHBIE KaMephl U

HEHTpPOOeXKHbIEe  mbuleyJoBUTENM  HedpdekTuBHbl.  [IpuHnun  geicTBuUs



GUIBTPYIOMKX YCTPOWCTB OCHOBAH Ha 3a/Iep>KaHUU MEJIKUX YacCTHUI] MaTepuaioM
¢unbpTpa (MOPUCTOTO, BOJIOKHUCTOTO, HACBHIMHOTO W T.m.). Ilpu »TOoM cremyer
YUUTBIBaTh, YTO 3(P(EKTUBHOCTh M CONPOTUBJIEHHE (PUIBTPA H3MEHSIOTCS BO
BPEMEHH.

[TopoBele KaHaJIbl (UIBTPYIOIIEH IOBEPXHOCTH 3AMOJHSIOTCA CO
CTOPOHBI BXOJa 3allbUICHHOI'O Ta3a a’po30JIbI0 M 4e€pe3 HEKOTOPOE BpeMs CO
CTOpPOHBI BXoAa oOpasyeTcst “BTOpHYHas” MOPHUCTasl CTPYKTypa, y4acTBYIOIas B
IPOLIECCE YJIaBIMBAaHUS NbUIM U3 ra3oB. Takum oOpa3oM (QUIbTpYOLIEH cpenon
CTAHOBUTCS HE TOJBKO CaMa MEPEropoaKa, HO U 00Pa3yIOIIMIICS MBUIEBOM CION Ha
neperopoake. IIpuieBoN oM MMEET NMOpPbl COM3MEPHUMBIE C Pa3sMEPOM IBUINHOK,
IIO3TOMY OCEBIIMM CJIOM YJABIMBACT IBUIMHKU, T.€. OTCEHUBAECT HX IIOYTH
MOJTHOCTBIO M OHU HE TOXOAAT 10 (PUIBTPYIOLIEH NEPErOPOIKH U HE IPOHUKAIOT B
HEe, a OCENAIT CHApPY)XHU CJOs, YBEJIWYMBAs TOJLIMHY CJIOA MbUIM Ha
(GuNbTpyIOIIEH NEPETOPOJIKE.

Hanuuue crnos mbun Ha meperopoike yBeauuuBaeT 3(P(EeKTHUBHOCTh
OUUCTKH, HO C JPYroM CTOPOHBI - YBEIMUYMBAETCs (PE3KO) TUAPABINYECKOE
COMPOTUBIIEHUE (PUIBTPA, YTO CHIXKAET MPOU3BOIAUTEIBHOCTh CUCTEMBI OUHUCTKU
(M°/ceK).

B cBA3M ¢ O3TUM BO3HUKAET HEOOXOAUMOCTh  pEreHepanuu
(GUIBTPOBANBHBIX MEPETOPONOK, YTO MPEACTABISIET OMPEACICHHYI0 TPYAHOCTh
(KOHCTPYKTHUBHYO, TEXHOJIOTMUECKYIO, T0JITOBEYHOCTh U T.1.).

Perenepanusi GunpTpoBaJIbHBIX MOBEPXHOCTEH OIMpenesseTcs] TAaKUMHU
¢dakropamu, Kak aarenus (MpUIHIaHUE YACTHIl K (PUIBTPOBAIHHON MOBEPXHOCTH)
U ayTores3us (CIMIIaHME YacTULl IbUIM B ciioe). CymMmMapHOEe JEHCTBHE ITHX CHUII
yIepKMBAeT CJIOW TbUIM Ha TMEPEeropojke Oa)ke MPU OTKIOYEHUH (QUIBTpa OT
ra30BOW HArpy3KH IEpe]l pereHepanuen.

HpO‘lHOCTB IBIJICBOI'O CJIOA CHUJIBHO BO3paCTacT IIPpHU YBCIUMYCHNHN f.



Pykasnvie gpunompul.
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1.Kopmyc pykaBHoro ¢puiabTpa

2. Marepuatble pykaBa

3. MexaHu3M BCTPSIXUBAHUS
4,5.BX0/1HOM U BBIXOAHOM MaTpPyOKH.
0= 130...300 mm; H=2...10 m.

O (HEeKTUBHOCTh OUUCTKHU.

O, MKM 50 25 5 1 0,5

b, % 99,9 99,9 99,8 99 98

CrocoObl pereHepanmu:
- oOpaTHas NpoAyBKa;
- MEXaHUYECKOE BCTPSXUBAHUE;
- UMITYJIbCHAsl pereHepaus
- oOpaTHas MpoIyBKa+BCTPSIXMBAHUEHPBIXJICHHUE.

OWIbTPOBATLHBIC TKAHU; BHIOOP TKaHU ompeaensercs t , ¢ppakuuei, f,
arpeCcCUBHOCTHIO CPEJIbI, COCTABOM Ta30B.

JlaBcaHOBBIE TKaHU, XJIOMYATOOYMaKHbBIC, aKPUIIOBBIC (CHHTETHYECKUE
BOJIOKHA)

Henocratku P.®.: GeICTphIil W3HOC MaTepuania pyKaBoB (TP BBIXOJE
U3 CTpPOS OAHOTO WM 4YacThd PYKaBOB I) PE3KO CHUKAETCS); BBICOKOE
TUAPABINYECKOE COMPOTUBIICHHE U B CBSI3M C JTUM BBICOKHE JYHEPreTHYECKHE
3aTpaThl, CHHXKCHUE HAACKHOCTH TMpPU pPa3pblB€ TKAHW, OIPAHUYEHUS IIO
BJI&YKHOCTHU U TEMIIEPATYPE.




8.2.2yekTpHYecKasi OYUCTKA ra3oB. JJIeKTPUYecKHe (PUIbTPBHI.

[Tpunnun aerictBust 3.0, OCHOBAH HA BO3CHCTBUY HA YaCTUYKHU MBUIH
CTaTUYECKOT0 AJIEKTPUYECKOTO IMOJIs BBICOKOW HANPS)KEHHOCTH.

HATSDKHOE 2 30HA MHIYKITUH
YCTPOMCTBO
- 4
1 o [
+ O
O
© 4
O %TOHH{I/IHEI ocazka 1
T 0..10 20)Mm 3

N

I ras

1. Koponupyromuii anekrpoa: V=30...100 kV, 0=2...3MM
2. OnexTpoH ( - )

3. OcaauTenbHBIN 3JIEKTPOT

4. Ocaxxmaemas yacTulla

10-20cm

Bokpyr oTpumarenr 3apspkKeHHOro  anekTtpojga 1 oOpasyercs
ANIEKTPUYECKOE TMO0Jie, W ra3 (3ambUICHHBIN) HOHU3UPYETCS, BCIEACTBUE YEro
OTPHIIATENIBHO 3apsDKAIOTCS YaCTUIBI MBUIM, KOTOPBIE MEPEMEIIAlOTCs K CTEHKaM
bunpTpa.

OCHOBHBIE  TPOLECCH  AIEKTPHUYECKOW  (QHIBTpAllUU:  3apsiKa
B3BEIICHHBIX YaCTHII, OXJIQXKICHHE 3aPsDKEHHBIX YaCTHIl B SJICKTPUICCKOM I0JIE U
yIaJIeHue OCAXIECHHOTO MaTepHaa.

HaubGonee »sddexTuBHbIi crmocod 3apsna - KOPOHHBIM —paspsif
MIOCTOSTHHOTO TOKA.

Kopona - MeTo/1 BBICOKOBOJIBTHBIM 3JIEKTPOJIOM (TOHKAs IPOBOJIOKA) U
3a3eMJICHHBIM MTACCHBHBIM 3JICKTPOIOM ( B BHIE€ TPYOBI WIIH TUTACTHHBI ).

2
3 — —
S TPSI3HBIC YHUCTBi
® rassl ra3
| © - -
L | L ]



LG
C TUIACTUH B OyHKEp NbLIb

1 - BEICOKOBOJIbTHASI POBOJIOKA
2 - oCaIuTEINbHBIE TIACTUHBI
3 - KOPOHHBIN pa3psi.

OddexTuBHOCTD 3aeKTpUYECKUX GUIBTPOB - 99,9% , ynaBnuBaroTCs
YACTHIIB! BEICOKOIMCIIEPCHOI MBIITH HPH €€ GONBIIMX KOHIEHTPAHsX (10 50 T/M°)

['mnpaBnuueckoe conpotusienue - 100-150 I1a

Ouncrka OCaJIUTEIbHBIX AIEKTPOJOB - OTCTYKHBaHUEM
(BUOpaIMoHHas1) MK THIPOCMBIBOM.

PaznuyatoT cyxue M MOKpbBIE AJIEKTpUYECKUE (UIBTPBI, KOTOPHIE
OPUMEHSIOT JUIsl YJIaBJIMBAaHUS XKUAKUX YacTULl B BO3AyXe (OYMCTKA TyMaHa).

[Tpumenenne O.®.: MPOU3BOACTBO CTPOUTEIBHBIX MAaTEpPUANIOB (THUIIC,
LEMEHT, JpeBecuHa), MmeTtamutyprusa, TOLl, HepTenepepaboTka, HPOU3BOACTBO
CTEKJIA.

OcHOBHOE NpUMeEHEHUE - 300yaanenue ~ 60-70 %

8.3.11bL1eyJI0BMTE I MOKPOTO THIIA.

[Ipomecc OYHMCTKM Ta30B OT WBUIA OCYIIECTBISETCS KUIKOCTHIO,
KOTOpasi 3aXBaThIBAET B3BEIICHHBIC YACTUIIBI M YHOCHT WX W3 ammapaTra B BHIE
nuiamMa, TP 3TOM MPOUCXOAWT abcopOrus (MOTJIOMICHHEe Ta30B BOJOW) U
oxJjaxaeHue ra3op. [loaromy M.II. MOryT MpUMEHSITBCS TSI OYUCTKHA Ta30B OT
IIBLIN, & TAK)KE OT Ta3000pa3HbIX COCTABIIIOMNX (KOTOPHIE XOPOIIO PaCTBOPUMBI -
HCI,NH;, HF...), a Takxe B kauecTBe TEII000MEHHBIX aIlmapaToB.

BOada =

‘\< BOJA
| \< ' OJIOTIA/IA0IIEE KOJIBIIO

i / l TEKAOIIasl 10 CTEHKAM YKUJIKOCTh

I
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Llonwiii hopcynounwili ckpybdep

bapbomaoicuwiii annapam



Mokpuuii nolieynosumeinsd YOapHO-UHEPYUOHHO20 OelCMEUsL(DOMOKIOH)

ﬁ Vi wemn =30...50Mm/c
2...3MM A =
R,
\ | '
BOJISTHASI 3aBECa U3 Kareib KUAKOCTU
Ckpyooep [loiins

)KI/II[KOCTB P,=600...10001I1a

rasbl g
—_—

TpyOa BeHTyphl

InexmpoHHwlil ckpyboep Benmypeoi.

B MOKpPBIX alrmaparax HMCIIOJB3YIOTCA CICAYIOHUE MCXaHH3MBbI
OCaAXKICHUA:



- TPaBUTAIlMOHHOE OCAXJEHUE (CeAUMETalus) - NpU BEPTUKAIBHOM
JBIKEHUU YacCTUIl MOJ JACHUCTBUEM CHJIBI TSHDKECTH (XapaKTepHO JIs KPYIHBIX
4acTHII);

- UMHEPLMOHHOE OCaXJCHHE, CTOJKHOBEHHME C TNPEMSITCTBUEM H
OCaXJIEHUE HA HEM;

- OCaXJICHHUE MO/ IEUCTBUEM LIEHTPOOEKHBIX CHUII,

- muddy3usi, Tpu 3TOM MEJIKUE YACTHIIbI, TIOJT BO3JIEUCTBUEM MOJIEKY
raza OCa)KJIaloTCs Ha CTEHKaX WJIU NMEPEropoaKax cocya,;

- BJIeKTpUUecKoe ocaxaeHue (cm.1.6.)

8. 4. MeToabl 04YMCTKH BBIOPOCOB B aTtMOcdepy OT ra3oo0pa3HbIX
3arpsi3HUTeJIeil.

OCHOBHBIC ~ METOJBI  YJAJCHHS  Ta3000pa3HbIX  3arps3HUTEIICH:
abcopOnusi, aacopOIMs, KOHJACHCAIlUsS, XHUMHUYecKass oO0paboTKa, CXKUTaHUE
TOPIOYHNX 3arPS3HUTEIICH.

8.4.1.A0copOoumst

AGcopOuus - XMMHUYECKHI MpOoIecC BKIIOYAIOMIMM MacCONEpEeHOC
MEXIy PAacTBOPUMBIM T'a3000pa3HbIM KOMIIOHEHTOM M >KUJIKUM PACTBOPUTEIIEM.
AGcopOuust OCylIeCTBIS€TCS B ammapare s KOHTaKTUPOBaHUS Tas3a ¢
KUAKOCThIO. JIBmkymielt cuoit abcopOuuu — sABISETCS Pa3HOCTb  MEXKIY
napuyvagbHbIMU JIaBJICHUSIMU PACTBOPEHHOIO Ta3a B Ta30BOM CMECH U €ro
PaBHOBECHBIM JIABJICHUEM HaJl TUICHKOW KUAKOCTH KOHTAKTUPYIOLIEH C ra3oMm.

o O O O

O O O
P.(raza) B cmecu ITpu P, (1) > P,(x)
a0bcopOLMs TPOUCXOTUT

Ipu Py(r) < Py(x)
abcopOuus He MPOUCXOIUT,
HAOJFOAACTCS MPOIECC AECOPOITHH.

KUJKOCTD P, (B )KHAKOCTH)

AGcopbupyrolne CUCTEMBbI Pa3AeisiioT Ha CIETYOINE:

1. Cuctembl, B KOTOpbIX B KadecTBe aOCOpPOMpYIOMIEH KUIKOCTH
UCTIONb3YEeTCs BOJIA;

2. CucrteMbl, B KOTOpPBIX B KadecTBe aOCOpPOMpYIOIIEH >KUAKOCTH
UCTIOJIB3YIOTCS MAJIONIETYYHe OPTaHUYECKHE KHUIKOCTH.

Kputrepuem  BbiOOpa  abcopOupyromied  KUJIKOCTH  SIBJISIETCS
CHOCOOHOCTh JKUIKOCTH TOTJIomAaTh abcopOupyeMblii ras, T.e. OH JIOJDKEH



pPacTBOPSTHCS KUAKOCTBIO TPU TOW TeMIepaType, MpU KOTOPOH MPOUCXOIUT
IPOIIECC B CHCTEME Ia3-)KUIKOCTb.

Bona obnmagaeT BeICOKOW MM Manol 3(()EKTUBHOCTHIO MPHU yIaJICHUN
KHCJIBIX pacTBOpuUMBIX ra3zoB, Takux kak HCIl, HF, SiF,, NH;, SO,, Cl, H,S. Jlnsa
yBeIMYCeHHUS 3(PPEKTUBHOCTH TIPH YAAICHHH ONPEICICHHBIX T'a30B HMCIOJB3YIOT
pas3IYHbIC XUMHUYECKHE TOOABKH.

Ha pucyHke mnpuBeIeHbl KOHCTPYKIIMH aIllapaToB sl aObCcopOmuu
ra3oB:

AOcopOIus ¢ HacaIKo.
ras

| <KHIKOCTh

<—_
g

ra3s g HacaJka

KUIKOCTDH

Hpomu@omquaﬂ HACAOOYHASI KOJIOHHA

T KHUJIKOCTh
| o o
TapEJIKU C © 0O
| OTBEPCTUAMHU



Tapeﬂbqamaﬂ KOJIOHHA

Tapenbuartas KoJI0OHHA: HEOONIbIIAS CTOUMOCTbD, HO TUANIA30H
CKOpPOCTEH OrpaHU4eH, BO3MOXKHO 3a0MBaHUE TBEPABbIMU YaCTUILIAMU OTBEPCTHI
TapeJIoK.

Hacanku: cennmooOpasnsie, koJbiia Pamura, kosbia Jleccure
00ecrneunBarOT BHICOKYIO 3(P(EeKTHUBHOCTh MacCcoIepeHoca.

ra3
Bpei3raneHbiii ckpy00ep
(ammapatsl ¢ pa30OpbI3TUBAHUEM )

KUJIKOCTh Bo3moxkeH yHOC ra3za

— -

ras / />
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B cucteme abcopbepa mpoTeKaroT ClIenyonme XUMIIECKUE PEaKITu:
SOz + 2NaOH —> N&zSO3 + Hzo

TUAPOKCHU HATpUs

B nentpanmsatope OTCTOMHUKE:
Na,S0; + Ca(OH),—> CaSO; + 2NaOH

[Tonyuaemslif, mpu o0o0paboTKe Ta3a, TMPOAYKT MOXET ObITh
pETeHepUPOBaH, WU MCIOIh30BATHCS KaK KOHEYHBIN MPOIYKT.



Mapranuessiit metoa:1) MnO, + SO, —> MnSO,

*BOSBpaT B abcopbep

|

2) MHSO4 + 2NH3 + Hzo + 1/202 —> MI’IOQ + (NH4 !;&é
cyib(haT aMMOHUS, TIOCTIE CYIIKU
nepepadaThIBAIOT HA THUIIC.

8.4.2. Ancopoumst

AncopOuus - sBJIeHHE, 00YCIOBJICHHOE CHJIAMH MPUTSHKCHUS, MEXKITY
aTOMaMH, MOJIEKYJJAMH W WOHAaMH B TBEPJAOM COCTOSHUU NPHUTATUBATH U
yIepP)KUBATh IPYTHE BEIIECTBA - Ta3bl U KHUIKOCTH.

BricokonopricToe, TBEp0€ BEIIECTBO C PAa3BHTOW MOBEPXHOCTHIO, C
OOJIBIIMM KOJIMYECTBOM MAaKpO- W MHUKPOIOP - XapaKTEePH3yeTCs BBICOKOU
aJICOPOIIMOHHON CITOCOOHOCTHIO.

AncopOupyemasi MOJIEKyJa 3a/Iep>)KUBAeTCsl Ha TBEPAOH MOBEPXHOCTH,
3TOT TMPOIECC COMPOBOXKIACTCSA BBIACICHHEM TeIla, T.0. ajacopouus -
IK30TEPMHUUCCKUH MPOLIECC.

HecopOumst - oOpaTHBIA Tporiecc, s TMPOTEKAHUS KOTOPOTO
HEOOXOIMMBI 3aTPAThl SHEPTHH.

AncopOupyromiee TBEpAOE BEIIECTBO HA3BIBAIOT a0COPOEHmoM WU
copbenmom , a aACcOpOMPyEMBIil MaTepual - adcopbamom i copoamoM.

[Ipumep amcopOeHTa -  aKTUBUPOBAHHBIA  yroJib,  SIBJISICTCS
3G (HEKTUBHBIM anCcOpOEHTOM [IJIi OPTaHWYECKUX COCAUHEHUN W3 BIIAXKHBIX
MTOTOKOB.

VcTOYHHUKY TIOTy9eHHSI aKTUBUPOBAHHOTO YTJISI:

- CKOpJIyTia KOKOCOBOTO OpeXa;

- (hpyKTOBBIE KOCTOUKH;

- IPCBEBHUHA,

- KOKC;

- MPOYKTHI HeTenepepaboTKU U mp.

[TpuMeHeHre: 0YNCTKA T'a30B, BOABI, PACTBOPUTEIICH.
Hampumep: yromns xoporto copoupyer CHy, CO,.
Halwm —>10-20 M ras3a.

Hpyrue ancopOeHThI: OKCHABl ATIOMUHUS, KPEMHHUH COIeprKaluii
aJICOPOCHTHI.



B
aTMocdepy
OUMIIICHHEBIA Tra3
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aZICOPOCHT CBEXKHI aJICOPOCHT YaCTUYHO aJICOPOCHT Ha
HACBIIICH peresepanuu
nap

Puc. Cxema mpouecca agcopOuum.

Mexanusm agcop6ruu: ¢uznueckas aacopous (axcopobumst Ban- aep-
BaajbCca)

Xumudeckas aacopOIus ¢ 00pa3oBaHHEM XUMHUECKHUX CBS3CIH;

Kanumispaas aacopOIius - MPOHUKHOBEHHUE MOJIEKYIT B ITOJIOCTH.

[IpumeHeHne METOIOB aJCcOpPOLHMH IO3BOJISET CHH3UTH COJICPKAHHE
3.B. 10 oueHb HU3KUX KOHIIEHTpalui ( caea0B) (MUJUIMOHHBIX J0JIEH).

OOylacT TPUMEHEHHsI - XHMHYECKas IPOMBIIIICHHOCTD, ITHINEBas,
JaKOKPACOYHBIE TIPOIIECCHI).

Hecopbuus ancopOeHTa MOXET OBITh OCYIIECTBIIEHA HarpeBaHHUEM,
o0paboTKa mapom, MpoIyBKOH HHEPTHBIM Ia30M.

8.4.3.Konaencanus.

Konnencanus MoxeT ObITb NpUMEHEeHa [l 0OpabOTKH CHUCTEM,
coJiepaliuX Mapbl BElIeCTBa MPU TEMIIEpaTypax, OJM3KUX K TOYKE POCHI, (T.€.
BO3MOYKHO BbINaJCHHE XKUIKOU (ha3bl U3 ra3000pa3HO CMECH), JIs YEro YCIEeUurHo
UCIIOJIB3YIOTCSl KOHJIEHCATOPBI C BOJSHBIM U BO3JIYIIHBIM OXJIAKIECHUEM, ITPU 3TOM
t cMecu - HopMaJibHas TeMIlepaTypa.

Bo3moxkHa oyucTKa B HECKONBbKO cTaauii 1 - mpu  OOBIYHBIX
TeMreparypax, 2 cTaaus - Mpyu HU3KOTEMIIEPATYPHOM PEKUME.



Tunsl UCHOJIB3yeEMOro 000PYAOBAHUS:

1- KOHIEHCATOPBI C HEMOCPENACTBEHHBIM KOHTAaKTOM - OXJIAKIAIOLIYIO
KHUJKOCTh PpACIBUIAIOT B IIOTOKE Ta3a - B pa3OpbI3TMBAIOLIMX KOJIOHHAX
(HacajouHble  KOJIOHHBI, Tapenbyarbie). Llenecoobpa3Ho  MCHOJIB30BaHUE
OXJIAKJAIOUIEN JKUAKOCTH B KOTOPOHM HE pacTBOPSETCS KOHJEHCUPYEMOE
BELIECTBO.

[TpoGnema: perenepanus (oTnenenue OT KUAJIKOCTH
CKOHJIEHCUPOBAHHOI'0 MaTepuana).

2. [loBepXHOCTHBIE KOHJEHCATOPBI.

TpyOuaTeiii TemnmooOMeHHUK-KOHAeHcaTop. KoHaeHcanus KUAKOM
¢da3bl ocyliecTBIsSETCS Ha TMOBEPXHOCTH TPYOOK KOHJEHCATOpa, MO KOTOPBIM
NPOTEKaeT OXJaXKIarolas >XUAKOCTh WiHd Bo3ayX. CKOHIEHTpupoBaHHas (¢aza
CTEKaET I10 IOBEPXHOCTU TPYOOK U yJalseTcs U3 anmapara.

IlenecooOpa3HO NpPUMEHEHHE, KOI/la OCHOBHOM KOMIIOHEHT ra30BOrO
IOTOKAa - Map C HEOOJIBIIMM KOJMYECTBOM HEKOHJEHCUPYEMBIX TIa30B - Kak
IpeBAPUTENIbHAS CTYIIEHb OUNCTKH.

8.4.4.0YUCTKA I'A30B JOXKXUT'AHUEM.

Jlo’)kuraHue npencTaBiIsgeT CcOO0OM METOJ OYUCTKA Ta30B IyTEM
TEPMUYECKOTO OKUCIIEHUS YIIIEBOAOPOIHBIX KOMIIOHEHTOB 10 CO, n H,0.

CyTb 3TOr0 mporecca COCTOUT B BO3MOKHOCTH BOBJICYEHHMSI B IIPOLIECC
TOPEHMsI OCHOBHOTO MPOAYKTa (Ta3 B KOTJE) TONOYHBIX I'a30B, a TAKXKE CTPOTrO
o0OecrieynBaTh pPACUYETHbIE TEMIEpPATypy M KOHLEHTPALMIO YIJIEBOJAOPOIHBIX
KOMITIOHEHTOB B OTBOJIAIIMX ra3ax.

Croco6 pokuranust oO€cIeuyuBaeT, C OJHOM CTOPOHBI OYHCTKY
TOTOYHBIX Ta30B U YMEHbIIIEHUE YIIIEBOJOPOIOB B BHIOpOCAx, C IPYroil CTOPOHBI,
o0OecreyrBaeT KOHOMHIO 3a CYET MCIOJb30BaHMSI MPU TOPEHUU HE CTrOPEBIIMX
YTIIE€BOJOPOAOB.

TOIIIINBO

—— )

TOITIOYHBIC I'a3bl
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11.1. Biusinue 3arpsi3HUTENEd HAa Ka4e€CTBO BOJAHOU Cpebl

11.2. YcnoBus cOpoca CTOYHBIX BOJ B IOBEPXHOCTHBIC BOJHBIE 0OHEKTHI
11.3. YcraHoBieHne IMMUTOB cOpoca 3arpsi3HIOMINX BELIECTB

11.4. Beibop HOpMUPYEMBIX TTOKa3aTeJIeH

11.5. Metononorus pacuera HopMaTuoB I1JIC

11.6. Pacuem Hopmamuea I1/]C omdes1bHO20 8bINYyCKa 8 8000MOK

11.7. Pacuem Hopmamuea I1/]C omde/1bH020 8bINycKa 8 8000eM

11.8. Pa3zpabotka, cornacoBanue u yrBepxacHue HopmatuoB [1/IC u mumuToB cOpoca
3arpsA3HAIOMIUX BCIICCTB
11.9. CucreMa KOHTPOJISI COPOCOB 3arpsI3HSIONINX BEIICCTB.

1. Bausinue 3arpsi3HuTe/ e HA Ka4eCTBO BOJHOM Cpeabl

OnHa wu3 HauboJee OCTPHIX OHKOJOTHYECKUX Tnpobiem — COCTOSIHHUE
MOBEPXHOCTHBIX BOJ, T.€. peK U o3ep. [I[poOGieMa cOCTOSIHHUS MOBEPXHOCTHBIX BOJI
MMEET JBA aCMEKTa: KOJUYECTBEHHBIM U KaueCTBEHHBbIM. M TOT, U Ipyrom acmekt
COCTABJSIIOT OJHO M3 BaXXHEWUIIUX YCIOBUN CYHI€CTBOBAHHUS J>XUBBIX CYIIECTB, B
TOM YHCJ€ U OCOOCHHO — 4YelloBeKa. XOTs MOPCKHE BOJBI MPEACTABISAIOT CO0OM
00BEKT, OTIMYAIOMUNCS OT NOBEPXHOCTHBIX BOJ, NpoOIeMbl BO3JeHCTBUSA
AHTPOMOTEHHOW NESATENIbHOCTH HAa MOPS U MOCJIEACTBHS HX BO MHOTOM CXOXHU C
npobieMaMyu NOBEPXHOCTHBIX BOJ.

OmeHnka KauyecTBa TMOBEPXHOCTHBIX BOJX (Mpexae BCEro CTENEeHU WX
3arpsI3HEHHOCTH) OTHOCHUTEJIBHO XOpomo pa3zpaboraHa u 0Oa3zupyeTcs BechbMa
NpeJCTaBUTEIbHOM IMaKeTe HOPMATHBHBIX U JUPEKTUBHBIX JOKYMEHTOB,
UCHOJb3YIOMUX NpsAMble THIPOXMUMHUYECKHE M THUIPOJOTHYECKHE METOAbl U
KPUTEPHUH OICHKH.

OmeHka KOJNMYECTBEHHBIX AacCMIeKTOB BOJHBIX pecypcoB (B T.4. HX
3arpsi3HEHUsI) TpecienyeT ABOSKYI Iedb. Bo-mepBbIX, HEOOXOAUMO OIEHHTH
BO3MOXXHOCTH YJAOBJIETBOPEHHUS MNOTpeOHOCTEH MNIaHUPYEeMOW JAETEIbHOCTH B
BOJHBIX pecypcax, a BO-BTOPBIX, MOCJEICTBHUS BO3MOXXHOTO H3BATHS U YaCTH
3TUX M 3arpsA3HEHUS OCTaBIIUXCA pPECypcoB M JPYrHUX TMNPEeANpPUITUNH U
KU3HENCATEIbHOCTU HACCICHHUS.

JIns TakuX OLEHOK HEOOXOAMMO HCXOJAUTh W3 3HAHUS TUAPOJOTHUYECKHUX
ocobeHHOCTE!l W 3aKOHOMEPHOCTEH pexumMa BOIHBIX OOBEKTOB, SBISIOMUXCS
UCTOYHUKAMU BOJIOCHA0XeHus, a TaKke CyUIeCTBYIOIIHE YPOBHHU
BOJOMOTpeONieHUusT U 00BEMOB BOJHBIX PECYpCcOB, TpeOyeMBbIX AN pealu3amnuu
npoekTta. Ilocmennee BkiIO4YaeT B cebs TakkKe TEXHOJIOTHYECKYIO CXEMY
BonomoTpebienus (O0e3Bo3BpaTHOE, O0OOPOTHOE, CE30HHOE W T.A.) M SBISETCS
OIEHKOW npsaAmMoco BO3AEUCTBHUS TNJIAHUPYEMOW JE€ATEIbHOCTH Ha KOJHUYECTBO
BOJHBIX PECYpPCOB.

OnHako Oonblioe 3HA4YE€HUE HMMEET TaKXe KocCB8eHHOoe BO3JIEHUCTBHE,
CKa3pIBamIIeecs B KOHEYHOM CHYETE Ha THUAPOJOTHUYECKUX XapaKTEePUCTHKAX
BOJIHBIX 00beKTOB. K KOCBEHHBIM BO3JEHCTBUSAM OTHOCATCS HAapyUIeHUA pyclia
pex (aparamu, 3eMcCHapsgaMud H JAp.), H3MEHEHUE NOBEPXHOCTH BogocOopa
(pacmamka 3emenb, BBIpyOKa J€COB), MNOANpPYXHUBaHUE (MOAATOMICHHUE) TMPH
CTPOHUTENHCTBE HIJIW TOHUXKEHUE YPOBHS TPYHTOBBIX BOJ U MHOTOE Jpyroe.



HeoOxoauMo BBISIBHTH U MPOAHAIU3UPOBATH BCE BO3MOXHBIE BUJBI BO3ICHCTBUMA
Y BBI3BIBAEMBIX UMU NOCIEACTBUIM.

HaubGonee pCHpoOCTpaHEHHBIM U CYUIECTBEHHBIM bakTopom,
0o0ycnaBiMBaOIUM OeQUIUT BOJHBIX PECYypCOB BO MHOTHX pEruoHax, SIBIsETCS
3arpsi3HEHUE BOJHBIX HMCTOYHHKOB, O KOTOPOM OOBIYHO CYAST TO JJaHHBIM
PEXKHMMHBIX U JApPYrux HabOuwoIeHUW cinyxb6amu MoHUTOopuHra Pocrugpomera u
IPYTUX BEJOMCTB, KOHTPOJUPYIOMUX COCTOSHUE BOJTHOMN Cpelbl.

Kaxnaeiit BOOHBIM 00BEKT o0OsamaeT MNPUCYIIHM €MY TPHPOJHBIM
TUAPOXUMUYECKUM Ka4YECTBOM, SIBJSIIONIMMCS €r0 UCXOJHBIM CBOUCTBOM, KOTOPOE
bopmupyeTcs mojJ BAUSHUEM TUAPOJOTHYECKUX U TUIAPOXUMHUUYECKHUX MPOLECCOB,
NPOTEKAIIUX B KaXJOM BOJOEME, a TaKXe HHTEHCUBHOCTH €ro BHEIIHErOo
3arps3HeHusi. COBOKYNHOE BO3J€MiCTBHME ATHUX TMPOLECCOB CHOCOOHO Kak
HEUTpanu30BaTh BpEJHbIE MOCIEACTBUS MOMaJaHUSI B BOJOEMBl aHTPOIMOTEHHBIX
3arps3HUTeNed (camooyuujeHue BOINOEMOB), TaK M MNPHUBECTU K HUX CTOUKOMY
YXYAIIEHUIO Ka4YeCTBa BOJIHBIX PECYPCOB (3aepsa3HeHUe, 3acopeHrHue, ucmoujenue).

CnocoO6HOCTh CaMOOYHUIIEHUS KaXJ0TO BOJHOTO 00BEKTa, T.€. KOJIHUUYECTBO

3arpsA3HAIOIIUX  BENEeCTB, KOTOpoe MoXeT ObiTh  "mepepaborano"
HEHTpaIu30BaHO BOJOEMOM, 3aBHCHT OT pa3HbIX (AKTOJIPOB M TMOTUYUHIETCS
onpeaeIeHHBIM 3aKOHOMEPHOCTAM (moctymnatomee KOJIMYECTBO BOJIBI,

pa3baBnsiomeil 3arpsA3HeHHBIE CTOKH, €€ TemIepaTrypa, H3MEHEHHE OTHUX
nmokaszarejei mo ce30HaM, KaYeCTBEHHBIM COCTaB 3arps3HAIOIMIUX UHTPEAUEHTOB U
Ap.).

[Toxany#, OXHUM U3 TIaBHBIX (AKTOPOB, ONpPENENAIOIMUX BO3MOXHBIEC
YPOBHHM 3arpsi3HEHUS BOJOEMOB, MOMHMO WX MNPUPOIHBIX CBOWCTB, ABISETCS
UCXOJHOE€ THIPOXMMHUYECKOE COCTOSHHME, BO3HHUKAMIIEee TMOJ BIHSHUEM
AHTPONMOTEHHOW nesATelbHOCTU. [IpOrHO3HBIE OLEHKU COCTOSHUS 3arpsA3HEHUs
BOJOEMOB MOTYT OBITh NOJYUYEHBl MYT€M CYMMHUPOBAHUS CYIECTBYIOIUX ypOBHEH
3arpsA3HEHUS U JOMOJHUTENIbHBIX KOJHuYecTB 3B, mianupyeMblX K MOCTYIJIECHUIO
OT mpoekTupyemoro ob6wvekrta. [Ipu 3TOM HEOOXOAMMO YUYHUTHIBATH KaK MpPSMBIE
(HemocpeICTBEHHBI CcOpPOC B BOJOEMBI), TaK M KOCBEHHBIE (NMOBEPXHOCTHBIU
CTOK, BHYTPUIIOYBEHHBIN CTOK, a3POTE€HHOE 3arpsi3HEHUE U T.][.) HCTOYHUKH.

OCHOBHBIM KpHUTEpHEM 3arpsizHeHus BoAbl Takxe sBastorcsa [IJAK, cpeam
KOTOPBIX pa3jinuvYarOT CAHUTAPHO-TUTUCHUYCCKHUC (HOpMI/Ip}IIOT II0 BJIUSAHUI Ha
3I0pOBbE UEJIOBEKa), W pbIOOXO3SIWCTBEHHBIEC, pa3pabOTaHHBIEC IS 3alUTHI
TUAPOOMOHTOB (KMBBIX CYIIECTB BOIHBIX 00BekTOB). llocimemHue Kak MpPaBHIIO
CTpOXe, T.K. oOuTaread BOJXOEMOB OOBIYHO OoJiee UYYBCTBUTEIBbHBI K
3arpsS3HEHUIO, HEXKEJIHU YE€TOBEK.

OCHOBHBIE TEPMUHBI U ONPEIEIICHUS

ACCUMMIIMPYIOIIAS CIIOCOBHOCTH BOJHOI'O OBBEKTA - crnocoOHOCTH
BOJHOTO OOBEKTa NPUHUMATH OIPEACIICHHYIO MacCy BEIIECTB B CIAMHHILY BpPEMEHH Oe€3
HapyIIEHUs HOPM KadyecTBa BOJBI B KOHTPOJUPYEMOM CTBOPE WJIM MYHKTE BOJOIOIb30BAHMUS.
I'oCT 17.1.1.01-77.

BOJIHBII OB BEKT — cocpenoToueHie IPUPOIHBIX BOJ Ha TIOBEPXHOCTH CYIIIH, JTH6O B
TOPHBIX TIOPOAAX, UMEIOIIEee XapaKTepHble (POPMBI pacTIPOCTPAHCHUS U YePThl pexuma. BoaHbrit
konekc Poccuniickoit denepanumn.

[HOBEPXHOCTHBII BOJIOTOK — 1mOBepXHOCTHBIH BOJHBIH 00BEKT C HEMPEPHIBHBIM
JIBH>KEHUEM BoJ. Boanslil koaekc Poccuiickon denepannu.

[TOBEPXHOCTHBIN BOJIOEM - noBepXHOCTHBIN BOJAHBIN OOBEKT, MPEACTABISIONTUN
co0oil cocpeoTodYeHHEe BOA C 3aMEUICHHBIM BOJOOOMEHOM B €CTECTBEHHBIX WU
HCKyCcCTBeHHBIX BraguHax. Bonusiii Kogexke Poccutickoit ®@enepanumu.



NCTOYHUK 3AI'PASHEHUA BO/JI - uCTOYHUK, BHOCSIIMN B IOBEPXHOCTHBIE WM
MOJ3EMHBIE BOJBI 3arpsi3HAIONIME BOAY BENIECTBA, MHKpoopranu3dmbl wiau temio. ['OCT 17.
1.1.01-77.

KAYECTBO BOJ/Ibl - xapakTepucTMKa COCTaBa W CBOMCTB BOJbI, OIpEAeistonias
IIPUTOIHOCTH €€ JJI1 KOHKPETHBIX BUA0B Bogonosb3oBanud. 'OCT 17.1.1.01-77.

KOHTPOJIb KAYECTBA BO/I - npoBepka COOTBETCTBUA MOKa3aTelel KauyecTBa BOJ
ycTaHOBJIEHHBIM HOpMaM 1 TpeboBanusiM. [OCT 27065-86.

KOHTPOJIbHBII CTBOP - rmomepedHoe CEYCHHE BOJHOTO IOTOKA, B KOTOPOM
KOHTPOJIUPYETCSI KAYECTBO BOJIBI.

JIMIIEH3UA HA BOJOITIOJIB3OBAHMUE - cnienmanbHOe pa3penieHre Ha MoJIb30BaHUE
BOJHBIMU OOBEKTAMH WM WX YaCTIMU HA ONPEICIICHHBIX YCIOBHSIX. BOJHBIN Kolekc
Poccuiickoit deneparuu.

[NIOBEPXHOCTHBIE CTOYHBLIE BOJbl — 3arpsisHeHHas pAoxzieBasi, Tajas,
MOJIMBOMOEYHAs BOJA, CTEKalolas C 3aCTPOCHHBIX TEPPUTOPHM HACEICHHBIX IYHKTOB U
MPOU3BOJICTBEHHBIX IUIOMIAIOK, OTBOIUMAsI CUCTEMON COOPYKECHHI B BOJHBIC OOBEKTHI.

IMMPEAEJIBHO JOITYCTUMASA KOHUEHTPALIMA BEIIECTBA B BOJE (ITJK) -
KOHLIEHTpALlKs BEIIECTBA B BOJE, BhIIIE KOTOPOM BOJIa HEMPUTOIHA JIJISl OJTHOTO MJIM HECKOJIBKHUX
BU0B Bogonoib3oBanud. 'OCT 27065-86.

I[TPEJEJIBHO HOHVCTHMBIPI CBPOC - mMacca BemecTBa B CTOYHBIX BOJaX,
MaKCHMajbHO [JOMYCTHUMas K OTBEACHHUIO C YCTAaHOBJIEHHBIM PEXHMOM B JAHHOM ITYHKTE
BOJHOTO OOBEKTAa B EIWHHUILy BPEMEHH C IEJbI0 OOECIeUeHHss HOpPM KadecTBa BOJIBI B
KoHTpoJibHOM myHkTe. [OCT 17.1.1.01-77.

CAMOOYHIIEHUE BOJ/IBI - coBOKymHOCTh IPHUPOAHBIX MPOLECCOB, HAIlPaBJIECHHBIX
Ha BOCCTaHOBJICHHE DKOJIOTHYECKOTO OJ1aromonyuns Bogubix 00bekToB. 'OCT 27065 -86.

CTOYHBIE BOJbI - Boma, cOpackiBaeMasi B YCTAHOBJICHHOM THIOpSIKE B BOJHBIC
OOBEKTHI MOCJE €€ HCIOIb30BaHUS WM MOCTYNHBINAS C 3arpsA3HEHHON TeppuTOpuu. BomaHbiit
konekc Poccuniickoit denepanum.

®OHOBOE 3HAYEHHME IIOKABATEJIEM KAYECTBA BOJIbl — 3HaueHue
MoKas3aTesie KauecTBa BOJbI BOJOEMa WJIM BOJOTOKA 10 BIMSHUS HAa HEro HMCTOYHUKA
sarpsasaenus [[OCT 17.1.3.07-82.

COpoc CTOYHBIX BOJl - OJIMH W3 BHUJIOB BO3JCHCTBUN Ha BOJHBIE 00BEKTHl. HopmaTHBEI
[IJC - pazHoBUAHOCTH HOPM cocTaBa cTtouHbiX Bog no I'OCT 17.1.1.01-77.

COpoc BeliecTB Ha ypOBHE yCTaHOBIJICHHBIX HOpMaTuBOB [IJIC sBisieTcsi HOpMaTHBOM
JOMYCTUMOTO  BO3JEHCTBHUS, HE HAHOCUT Bpelda OKpyXKaromed cpeae, oOecnednBaet
9KOJIOTHYECKOEe OJ1arornoayyre BOJHOTO 00BEKTa, O€30MacHOe UCIIOIH30BaHNE BOJTHOTO 00BEKTa
JUTSE COOTBETCTBYIOIIUX IIENIEH U OMpeAeIeTCs aCCUMUIUPYIOIEH CTOCOOHOCTHI0O KOHKPETHOTO
BOJHOI'0 OOBEKTA.

COpoc 3arpsi3HSIIONIMX BEIIECTB HA YypPOBHE YCTAHOBIEHHOTO JIMMUTA cOpoca
3arpsA3HSIONIMX BelIecTB, mpeBblmaronmi BeauuuHy I[IJIC, oOTHOCHTCS K HEraTUBHOMY
BO3JICHCTBUIO, HE 3aBUCUT OT AaCCHMHIJIUPYIONMIEH CIOCOOHOCTH BOJHOTO OOBEKTa U
YCTaHABJIMBAETCSl HAa MEPUOJ MPOBENCHUS BOJAOOXPAHHBIX MEPONPUATHH, C LEIbI0 JOCTHKEHUS
ycTaHoBJIeHHbIX HopMmaTnBoB I1/1C.

Hopwmatussl [1JIC 1 ipr HEOOXOIUMOCTH JIMMHUTHI COpOCa 3arpsI3HSIONTNX BEIIECTB
OJTHOBPEMEHHO C YCIIOBUSIMU COpOCa CTOUHBIX BOJI YCTAHABIMBACTCS AJIsI KAXKIOTO BBITyCKa
CTOYHBIX BOJI ACHCTBYIOLIUX U PEKOHCTPYUPYEMBIX MPEANPHUITHI-BOAOIOIb30BaTENCH B
COOTBETCTBUU C 00JIACTHIO MPUMEHEHHUS HACTOSIIETO JTOKYMEHTA.

JIumuThl cOpoca 3arpsA3HAIONINX BEIIECTB AJIs IPOEKTUPYEMBIX MPEINPUITHIA HEe
YCTaHABIIMBAIOTCS.

Hopwmatussl [1JIC 1 muMuTBI cOpoca 3arpsA3HSIIONINX BEIICCTB YCTAHABIMBAIOTCS IS



® CBOUCTB BOABI ((PU3UYECKUX, XMMHUYECKUX, (PHU3UKO-XUMUYECKUX, OMOJOTHYECKHX,
OpPTaHOJIETITHYECKUX );

e 0000IIEHHBIX TOKa3aTenei (BOAOPOIHBIA TMOKa3aTeNlnb, OOMas MUHEpaTU3aIus,
OKHCIISIEMOCTh IT€pMaHTaHaTHasl, HEPTENPOIYKThI (CyMMapHO), (EHOIbHBIN HHIEKC);

® XUMHYECKHX COCIUHEHHH W MOHOB, CYIIECTBYIOLIMX B BOJHOHN cpeje, colaep:KaHue
KOTOPBIX MOXXET OBbITh ONpPEAENIEHO C MPUMEHEHHWEM COOTBETCTBYIOIIMX METOJOB M METOIMK
BBINOJIHEHUS U3MEPEHUH, cOOTBeTCTBYIOMUX TpeboBanusam ['OCT 8-563.

[Ipu paspaborke nHopmatuBOoB I[IJIC m nuMUTOB cOpoca 3arps3HSIONIMX BEIICCTB
UCIIOJIB3YIOTCS. HOPMATUBBI KauecTBa BOJbl, B ToM uncie [1JIK, yctaHOBIeHHbIE HOPMATUBHBIMU
JOKYMEHTaMHU:

o «llepedueHbp  pPBHIOOXO3SMUCTBEHHBIX  HOPMATHUBOB:  MPENEIbHO  JOMYCTHMBIE
koHneHTpanuu (I1/1K) u opuenTrpoBouHo 6e3omacHbie ypoBHU Bo3aeicTBus (OBYB) Bpemubix
BEIIIECTB JJI BOJBI BOJAHBIX O0BEKTOB, HMEIONTUX PHIOOXO3sIiCTBeHHOE 3HAaYeHHE» M. 1999 r. n
JIOTIOJIHEHUS K HEMY.

e 'H 2.1.5.689-98 “Ilpenenvno pomyctumble konmeHTpamuu (ITJIK) xumudeckux
BEUIECTB B BOJAEC BOJHBIX OOBEKTOB XO3SHWCTBEHHO-NIUTHEBOTO U KYJIBTYPHO-OBITOBOTO
BOJIOTIOJIB30BAHUS “‘ U IOMIOJIHEHUS K HUM,

e 'H 2.1.5.690-98 «OpuentupoBouno pomnyctumbeie ypoBHH (OJ[Y) xummuueckux
BEUIECTB B BOJAEC BOJHBIX OOBEKTOB XO3SHCTBEHHO-NIUTHEBOTO U KYJIBTYPHO-OBITOBOTIO
BOJIOTIOJIB30BaHUs». Y TOMONHEHUS K HUM,

e I'H 2.1.5 1315- 03 «IIpenensno nmomyctumbie koHmeHtpauuu (IT1K) xummudaeckux
BEIIECTB BOJE BOJHBIX OOBEKTOB XO3SHUCTBEHHO-MMUTHEBOTO U  KYJIBTYPHO-OBITOBOTO
BOJIOIOJIb30BAHUS»

e (CanlluH 2.1.5.980-00 I'mruenuueckue TpeOOBaHHS K OXpaHE MOBEPXHOCTHBIX BO/I.
CanurapHble IpaBuiIa U HOPMBI.

Hopmatussl I1/IC ycranaBiuBawTcsi HCX0AH U3 YCJI0BHI HEJOMYCTUMOCTH
NpeBbIIEHUSI HOPMATHBOB Ka4eCTBA BO/bI BOJIONIPUEMHUKA, B TOM 4YHCJ/Ie MPe/iebHO
JOIYyCTUMBIX KOHIeHTpauuii 3arpsizusomux BemecTs (IIIK) B koHTpobHOM cTBOpe Wi
HA Y4YaCTKe BOJHOI0 00beKTa C Y4eTOM ero 1eJieBOro HCI0Jb30BAHNS.

JI1s1 MOCTOSIHHBIX UCTOYHUKOB 3arpsa3HeHusi HopmaTussl [1JIC ycTanaBinBaroTCs:

® ISl ACUCTBYIONINX OOBEKTOB HAa CPOK Ha 5 JIET;

® ISl MPOCKTUPYEMBIX OOBEKTOB Ha MOJHYIO WX MOIIHOCTH HA CPOK JI0 5 JIeT, HauuHas
CO CpOKa MX BBOJIa B AKCILTyaTaIluIo;

® ISl CTPOSIIMXCSA U PEKOHCTPYUPYEMBIX OOBEKTOB - Ha MOJHBIH 00BEM BBEICHHBIX
MOIIHOCTEM - 1O BBOJIA OYEPEAHON MOIIIHOCTH.

JI1st mepuoauYecKux UCTOUYHUKOB 3arpsiz3HeHust HopMmaTuBbl [1/IC ycTanaBnuBaroTCcs Ha
Cpok He OoJee 3 ner.

IIpu wucnonb3oBanuu OJlY XUMHUECKHMX BEIIECTB B BOJAE BOJHBIX OOBEKTOB
X034iCTBEHHOT O-NIMTHEBOTO HazHaueHus HopMmatusel [1/]C, Ha 3TH BemecTBa yCTaAHABIMBAIOTCS
Ha cpok He Oonee 3 et — no ycranoninenust [1JIK. IIpu ucnonb30BaHuM prIOOX035ICTBEHHBIX
OBYB nopmarugs [1JIC ycranaBnmuBaroTcss Ha Cpok He Oojiee 2 JeT.

Hopmartussl IIJIC nepecmaTpuBaercsi B CBSI3M ¢ H3MEHEHHEM BOJ0X0351iICTBEHH O
00CTaHOBKH, IKOJIOTHY€CKOr0 M CAHUTAPHO-3NHAEMHUYECKOI0 COCTOSIHUS BOAHBIX
00BbeKTOB.

ITepecmotpy, B TOM uncie gocpounomy, Hopmatusl [1JIC noanexar B ciydasx:

® U3MEHEHHS BOJOXO03IMCTBEHHOM 00OCTAHOBKH,

® 3MCHEHHSI TUAPOJIOTUYECKUX XaPAKTEPUCTHK BOJHOTO OOBEKTA,

e U3MCHEHHs BHJAa W OOBEMa BBITYCKAEMOW NPOAYKIIMH, TOTPEOIIEMOTO CHIPBS,
TEXHOJIOTMH MPOU3BOJICTBA U CBSI3aHHOI'O C ’TUM M3MEHEHUS COCTaBa CTOYHBIX BOI,



® Wu3MEHeHHs OOBEMOB BOJOOTBEACHUS, IEPECMOTpa HOPM BOJOOTBEACHUS H
CBSI3aHHBIX C ’TUM U3MEHEHUIN KOHLEHTPALMH 3arps3HAIOIINX BEIIECTB B CTOUHBIX BOJAX;

® U3MEHEHHMS HOPMAaTHBOB KauecTBa BOJbl KaK KOMIIOHEHTa OKPY)KAIOLIEH cpenbl, B
toMm uncie [TJIK;

® TIIOJY4YEHHs HOBBIX [aHHBIX O CTENEHHM ONACHOCTH BEIECTB, COAEPXKALIMXCSA B
CTOYHBIX BOJAX,

® pa3pabOTKU M BHEAPEHHS METOJMK BBINOJHEHUS HW3MEpEeHUil/ OMOTecTHpOBaHUS,
YTOUHEHHUS] MX METPOJIOTMYECKHX XapaKTePUCTUK, TO3BOJISIOMIMX BBISIBUTH IOBBIIICHUE
9KOJIOTHYECKOI onacHoCTH cOpoca;

® BHECCHHUS U3MEHEHMH B JIMIICH3MIO HA BOIOIOIB30BAHUE;

® U3MEHEHMS MHBIX TAPAMETPOB, UCTIONIB3yEMBIX NpH pacuere HopMmaTtuBoB I1J[C.

2. YciioBusi cOpoca CTOYHBIX BOJ B IOBEPXHOCTHBIE BOJHbIC 00BbEKThI

VcnoBust cOpoca CTOUHBIX BOJ 3aKIHOYAIOTCA B ONPEAEICHUH MECTONOJI0XKEHUS
BBIITYCKa, HEOOXOIUMOCTH €ro 00ycTpoiCTBa (TUAPOU3OJISILINS, OPTaHU3ALUs IPHHYAUTEIEHOTO
CMEIIIEHUS), YCTAHOBIICHUH PEXHUMa cOpoca, B TOM YHCiIe 00eCleueHrs ero paBHOMEPHOCTH, B
BbIOOpE MEpHOJ0B cOpoca, a TakKe BKIIOYAIOT B ce0sl OPraHM3alUI0 KOHTPOJS 0OBEMOB
BOJIOOTBE/IEHUS M KaU€CTBA CTOYHBIX BOJI, HAJMYUE IPOTUBOABAPUIHOIO 000y 10BAHHUS.

IIpu ycTaHOBJIeHHH YCJIOBHI cOpoca CTOYHBIX BO/I YYUTHIBAIOTCS 001IHe
OrpaHHYeHHs U TPeOOBAHMSA:

o 3ampeT cOpoca CTOYHBIX BOJ B COOTBeTCTBHH cO cT. 144 BoaHoro koaekca
Poccuiickoii @enepauuu u n. 4.1.2. CanlluH 2.1.5.980-00

® JICTIOJB30BAHUE ECTECTBCHHBIX MOHIDKEHUH penbeda (pyubu, OBparu, Oayku) B
Ka4yecTBE KOJUICKTOPOB Ui cOpoca CTOYHBIX BOJ 0€3 HaaJeKalled T'HMAPOU3OJISALUU JOJKHO
OBITH UCKJIIOYEHO B II€JIAX 3aLIUTHI MOJ3EMHBIX BOJI;

® B IICJIX JIMKBUJIAIWY WIH COKPAIEHUS 30H 3arps3HEHUs, B OCOOCHHOCTH B YCIIOBHUSX
3aMeJICHHOTO BOJ00OOMEHa B BOJHBIX OOBEKTaX, MCIOJIb3YEMBIX JUIsI cOpoca CTOYHBIX BOJ,
JOJI’KHO OBITH OPraHU30BAHO MPUHYIUTEIBHOE CMEIIEHNE CTOYHBIX BOJI C IPUPOJHBIMHU.

e cOpOC CTOYHBIX BOJ [JOJDKEH OCYIIECTBISITHCS PABHOMEPHO, HE IpEBBIIIAs
YCTAHOBJICHHOTO MPOEKTOM KO3 (UIMEHTa HEPAaBHOMEPHOCTH ; Il 00eCreueHHs YKa3aHHOTO
peXuMa U NMpeAOoTBpAIlleHUs 3aJIMOBBIX COPOCOB B COCTaB BOJIOOXPAHHOI'O KOMILJIEKCA JOKHBI
BXOJHUTh PE3EPBHBIE €MKOCTH, YCPEAHHUTENIM WU JIPYTUE COOPYKEHHUs ISl pEeryJupoBaHUs
cOpoca; B HEOOXOOUMBIX CIy4asX IOJKHBI OBITh TNPEAYCMOTPEHBI pE3epBHBIC aBapHUilHbIC
€MKOCTH.

[Ipu cOpoce CTOYHBIX BOJ B IOBEPXHOCTHBIE BOJIHBIE OOBEKTHI, HCIOJIb3YyeMbIE B
pBIOOXO3AMCTBEHHBIX MI€Je WM B BOJHBIE OOBEKTHI, HCIOJIB3YEMbIC IJIsi MUTHEBOTO U
X03SICTBEHHO-OBITOBOTO BOJOCHA0KEHUSI, HOPMATHBBI KadyecTBa BOJ CJEIyeT coOII0aaTh,
Ha4yMHas ¢ KOHTPOJBHOTO CTBOPA, OMPEIENIIEMOI0 B KaXKIOM KOHKPETHOM CJIy4ae OpPraHOM I10
OXpaHe, BOCHPOMU3BOJCTBY BOJHBIX U OHOJOTHYECKHX PECYpCOB WIH TEPPUTOPUATHHBIMU
opranamu Hazazopa Poccun, Ho He nanee 500 MeTpoB OT MecTa cOpoca CTOUHBIX BOJ.

[Tpu cOpoce B BogHBIE 00BEKTHI BOA mocie oxyaxaeHus arperatoB TOC, ADC u npyrux
no100HBIX 00bekTOB HOpMaTuBHI [1J[C ycTaHAaBIMBAIOTCS B BHE JOMYCTHMBIX MPUPAIICHUN K
KOHI[EHTPALUsIM KOHTPOJIUPYEMBIX BEIIECTB B BOJE BOAHOrO0 00BEKTa B MecTe Boja03abopa mpu
YCIIOBUU BOJIOTIOJIB30BAHMS OJHUM BOJHBIM OOBEKTOM. BennunHa mpupaimieHus: onpenesieTcs
TEXHOJOTMYEeCKH  OOOCHOBAaHHBIMM  TOTEpPSIMM  BOJABI Ha  HCIApeHHEe U JAPYTUMU
TEXHOJOTHYECKUMH (PaKTOpamu.

MecTo cOpoca ropoJCKMX CTOYHBIX BOJ JIOJKHO OBITh PACIIONIONKEHO HUXKE TPaHUIIBI
HACEJICHHOTO IYHKTa I10 TEYEHUI0 BOJOTOKAa HAa PACCTOSHHMM, WCKIIOYAIOIIEM BIIMSHUE
CrOHHO-HAroHHbIX siBJIeHUI. COpOC CTOUHBIX BOJ B TpPaHHUIIaX HACEJIEHHOTO MYHKTA JOIYCKaeTCs
B HCKJIIOYHUTEIBHBIX chydasx. /{7 cOpOCOB CTOUHBIX BOJ B T'PaHUIIAX HACEICHHOTO ITyHKTA
HopmatuBbl [IJIC ycraHaBnmBaroTCs, WMCXOMs M3 OTHECCHHS HOPMATHUBHBIX TpeOOBaHMI K
COCTaBY M CBOMCTBaM BOJIbI BOJHBIX OOBEKTOB K CAMHM CTOYHBIM BOJaM.



3. YcTraHoBJIeHHE JIUMHUTOB COPOCa 3arpsi3HAIOINX BelleCTB

Jlumut cOpoca 3arpsi3HSIONIMX BEIIECTB - 3TO Macca BELIECTBA B CTOYHBIX BOJAX
MaKCHMaJbHO JOIYCTHMas K OTBEICHUIO C ONPEAEIEHHBIM PEXUMOM B JaHHOM ITYHKTE BOJAHOIO
00beKTa B €IUHUILY BPEMEHHU, YCTAHOBJICHHAs HAa OTPaHMYCHHBIA CpoK (He Oonee 3-X JieT) B
COOTBETCTBUM C IIJaHAMM Mo3TanHoro aoctikeHus HopmatuBa IIZIC. Cpoku geiictBus u
nepecMoTpa JUMUTa cOpoca 3arps3HSIONIMX BEIIECTB OT KaKIOT0 HCTOYHHMKA 3arpsi3HEHUs
OTIpEeNIeNIAIOTC Ha OCHOBAaHMM aHAM3a BOJOXO3SIMCTBEHHONW OOCTAHOBKH, HKOJIOTHYECKOTO U
CaHUTAPHO-3MUIEMHOJIOTHYECKOIO COCTOSIHUSL BOAHOTO OOBEKTa C Y4eTOM JI0JIM BO3JEHUCTBUS
KOHKPETHOI'0 NCTOYHUKA 3arpsI3HEHUS HA Ka4e€CTBO BOJbI B KOHTPOJIBHOM ITYHKTE.

4. Bei0op HOpMHpYeMBIX OKa3aTeJIeH

Beibop HOpMHpYEMBIX M KOHTPOJIHMPYEMBIX TIOKa3aTelei MPOBOAUTCS Ha OCHOBE
aHaJIM3a UCXOIHOW HH(OPMALIUH.

e BEhINOIHAETCS CpaBHEHNE KOHIIEHTPAIMI BEIIECTB (BEJIMYMH TIOKA3aTeNel) B CTOUHBIX
Bogax c¢ [IJIK, peroHanbHBIMM HOpMATHBaMH WJIH €CTECTBEHHBIMH ()OHOBBIMU 3HAUEHUSIMU
(1 BOAOMIPHEMHHMKOB, XapaKTEPHU3YIOIMIUXCS CBOCOOPa3HBIM TMPUPOIHBIM COCTAaBOM, B
YaCTHOCTH - JIPSHUPYIOMIMX OOJIOTHBIE MACCHUBBI; MPUHUMAIOIIUX BOABI CAMOM3IUBAIOIIUXCS
HMCTOYHUKOB MUHEPAJIbHBIX, TEPMAJIbHBIX BOJI; COJIEHBIX 03€P U MOPCKUX BOJ).

e B cnyuae, ecnu KOHIIEHTpalus BellecTBa (BeIUYMHA MOKa3aTessl) B CTOYHOM BOJE HE
npesbimaer 1K, pernoHanbHBI HOPMATUB WM BEJIMYHUHY €CTECTBEHHOTO (DOHA, BEIIECTBO
(ToKa3aTens) HCKIIFYAeTCsl U3 COCTaBa KOHTPOIHPYEMBIX.

¢ [Ipoune BemecTBa/moKa3aTeNN BKIIOYAIOTCS B CIIUCOK HOPMHUPYEMBIX.

[Ipu ompeneneHuu CcHUCKa HOPMUPYEMBIX BELIECTB 0C000€ BHUMaHHUE YIENseTcs
CUHTETHYECKUM BEUIECTBAaM-KCEHOOMOTHUKAM, KOTOPHIE:

® 3aMpeleHbl K MPOU3BOICTBY, 3aKyNKe, IPUMEHEHHIO;

e HE MPONILIM PETUCTPALMIO B YCTAHOBJIECHHOM TMOPSIKE WM B PETUCTPALIMOHHBIX
JOKYMEHTaX OTCYTCTBYIOT JaHHbIE 00 UX TUTHEHUYECKOHN U 3KOJOTHYECKON OMAaCHOCTH;

® SBJISIOTCS CYNEPIKOTOKCUKAHTAMU M WHBIE 0COO0 OMACHBIMH BEIICCTBAMH: OTHECEHBI
K 1 1 2 x1accaM OMacHOCTU MO TUTHEHUYECKUM U PhIO0XO03SiCTBEHHBIM KPUTEPUSIM; BKIIOYCHBI
B CHOHCKM MEXKIYHAPOJIHBIX KOHBEHIMM U COMNIALICHUH, K KOTOPHIM MPHUCOEAMHHUIACH
Poccuiickas ®enepanus.

[lepeyenr oTux BemecTB (opmMupyercs Ha OCHOBE HMCXOAHOW uHMOpManuu o0
WCIIOJIb30BAaHUM BEIIECTB Ha KOHKPETHOM TMPEANPUATUM M aHAIU3€ JaHHBIX O KayecTBe
MOCTYIAIOIICH U CTOYHOM BOABL. EcCiaM yCTaHOBJIEHO, YTO MCTOYHMKOM COpOCa TaKUX BEIECTB
SIBJISIETCS. KOHKPETHBIM BOJIONOJIb30BATENb, BEIIECTBA BKIIIOYAIOTCS B CIHUCOK HOPMHUPYEMBIX
JaXKe €CIIM UX COJIep’KaHWE B CTOYHOM BOJIE HE mMpeBbImaeT Hanboee xectkyto [1JIK u3 yucma
ycranoBieHHbIX wiu [1JIK mis aux B Poccun He paspaboraHa.

[Ipu cOpoce CTOUHBIX BOJ COJieHBbIe/ColoHOBaThie o3epa HopMmaTuBhl [1/IC u nmuMuTHI
cOpoca 3arpsi3HSAIONIMX BEIIECTB HE YCTAaHABIMBAIOTCS HA CYXOW OCTaTOK M KOMITOHEHTHI
OCHOBHOTO COJIEBOTO COCTaBa (XJIOPHABI, Cyab(aThl, KaJIWid, HATPUH, KaJIbIUHA, MarHum).
UcknioueHne MOryT COCTaBISATh Cllydaw, KOTJa COJACpKAaHUE YKa3aHHBIX KOMIIOHEHTOB
IPEBBIIIAET ECTECTBEHHOE UX CO/IEP)KaHHUE B BOJAHBIX 00BEKTAaX — BOJAONPUEMHHUKAX.

B pesynbrate Qopmupyercsi mepeueHb HOPMHUPYEMBIX BPEIHBIX (3arps3HSIONINX)
BEUIECTB, BKIIOYAIOMMNA B ce0s BellecTBa/lOKa3aTend, JUIsl KOTOPBIX OJHOBPEMEHHO
XapaKkTepHO:

e cojAep)KaHME/BEIMYMHA B CTOYHBIX BOJAX BbIIIE BEJIUYHMH, YCTAHOBJIEHHBIX
HOPMAaTHBaMH Ka4yeCTBA BOJIbI 10 XUMUYECKHUM IOKa3aTensaM, B ToMm uncie [TIK;

e cojep)KaHHE/BEIMYMHA B CTOYHBIX BOJAaX IOBBIIIACTCS B CPABHEHUU C 3a0UpaeMoit
BOJIOM;



e cOpOC MPUBOIUT WM MOKET MPUBECTU K 3arPsS3HEHHUIO BOJ BOAHOTO OOBEKTA.

[lepeyeHbp KOHTpOJIMPYEMBIX BEINECTB M IOKa3zaTenell BKIOYaeT B ce0s Bce
HOpPMHpYEMBIE BeIlleCcTBa / IOKa3aTelu, B T.4. OOIIME CBOMCTBAa BOA B COOTBETCTBHU C
JUICH3UEH Ha BOJOINOJIB30BAHME, a TaKXKe JPYrHe BEIIECTBA, €CIH CYIIECTBYET PHUCK
3arpsiI3HEHUS] MU NIPU HENPEABUACHHBIX CUTYalUMsIX (HApyLIEHUS T€PMETUYHOCTH 3aMKHYTBIX
CHUCTEM, HapyIIEHHs TEXHOJOTMYECKOM AMCUUIUIMHBI, B TOM 4YHCIE Ha a0OHEHTax ceTel
BOJOOTBE/ICHUS, aBapuu U T.N.). HauMeHOBaHUS KOHTPOJMPYEMBIX BELIECTB BKJIIOYAIOTCS B
aHAJIUTHYECKYIO ITPOrpaMMy IulaHa-rpaduka Mpou3BOACTBEHHOIO KOHTPOJIS, HO HE BKIIIOYAIOTCA
B criucku [1J1C/ mumutoB cOpoca.

JlaHHBIE IO BBIOOPY HOPMUPYEMBIX U KOHTPOJUPYEMBIX BEILECTB/TIOKA3aTeNeN TOJIKHbI
OBITH MPEJCTABICHBI B MOSICHUTEIILHON 3aIIMCKE K MPOEKTY 1o pa3zpadorke HopmatuBoB I1/IC u
JMMUTOB cOpOCa 3arps3HAOLINX BEIIECTB B BUJE TAOJIUL] IPUBEICHHBIX B IPUIOKEHUH B.

Hapsny ¢ xumu4uecKMMH METOaMU KOHTPOJISI OCYHIECTBIIIETCS KOHTPOJIb TOKCUYHOCTH
HPUPOJHBIX U CTOUHBIX BOJ C UCIIOJIb30BAHUEM JEHCTBYIOIUX METOJUK OMOTECTUPOBAHUS.

5. Metogonorus pacyera Hopmatusos I1/1C

B ocHoBy pacderoB HopmatuBOoB [IJIC mosOXeHBI mpoIrecchl pa3OaBiIeHUS |
CaMOOYMILIEHHS CTOYHBIX BOJ B BOJIHOM OOBEKTE.

KpatHocTh pazbaBiieHusi, CXOJ W3 ypaBHEHHs OajlaHca BEILIECTBA ONpENENseTCs IO
BBIPAKEHUIO:

c. -C

pe—em " Sp (9.1)
Cmax - Cp

rac: Ccm — KOHICHTpalMd BCIICCTBA B CTOUYHBIX BOJAX;

C.... — KOHIICHTpAITUs BEIIECTBA B 3arPSI3HEHHON CTPYe MPHU Pa30aBIICHUU CTOYHBIX BOJ;
C, — KOHIIEHTpAIMsl B BOJHOM o0BeKTe 10 MecTa cOpoca CTOYHBIX BOJI.

[Tpouiecc paz0aBieHHs] CTOYHBIX BOJ MPOUCXOIUT B JBE CTAJHMH: HaYaJIbHOE U OCHOBHOE
paszbasienne. OOmas KpaTHOCTH pa30aBiICHUs MPEACTABIISAETCS B BUAC MPOU3BEACHHUSI N = Ny - N,,.
HauvanbHoe CHMXEHHE KOHUEHTPALMU 3arpsA3HSAIOLIMX BELIECTB CBA3AHO C IKEKIUEH CTOYHOMU
JKUJKOCTH B MPUTOYHYIO CTPYIO BojmoTokKa. HauanmbHOe paz0aBiieHHE pPacCUUTHIBACTCS OOBIYHO
no Mmeroauke H. H. Jlanmesa unu no meronuke Maiipanosckoro @. I'. . [Tocneanss no3sosser
Y4€CTh BJIMSHUE PA3IMUMi TIJIOTHOCTH CTOYHOM BOJBI M BOJ BOJHBIX OOBEKTOB, a TaKKeE
pa3Iu4Hii B CKOPOCTSAX 000UX IMMOTOKOB.

. 3a mpemenamMu  ydyacTKa — HA4aJdbHOTO  pa30aBeHUs  IEepEeMEIIMBaHUC
OCYIIECTBIISIETCA 3a cueT TudPy3uu mprUMeECH.

6 Pacuem Hopmamusa I1/JC omdesnbHO20 8binycka 8 6000mMok

Hopmatu HopmatuBoB IIJIC oTnensHOro BbllTycKa CTOYHBIX BOJ €CTh IPOU3BEIECHUE
pacxoa CTOYHBIX BOX ( (M°/d4ac) Ha JOIYCTHMYKO KOHICHTPAIMIO 3arPS3HSIOICTO BELIECTBA
Crze (T/M):

Hopmarus ITJIC = q - Cyypc (11.1)

B ¢opmyie (11-1) pacuerHolt BennuuHo# sBasiercs Cryyc, «Q» IPUHUMAETCS MO JaHHBIM
BOJIOTIOJIb30BATEIIS.

Pacuetnas popmyna st onpeaenenus Cryc:

a) JUIsl KOHCEPBATHBHBIX BEIIECTB

Crpc = Cp + n(Crpx — Cyp), (11.2)
0) U HEKOHCEPBATHBHBIX BEIIECTB
k
Cruc = Cy + n(Criyi - €= Cyp). (11.3)
['ne:
Crjx — TpeaenbHO JOMyCTHMash KOHLEHTpALMs 3arpsA3HSIOIEr0 BEIIeCTBA B BOJEC

BOJIOTOKA, /M :



Cp — (oHOBasg KOHIIEHTpalMs 3arpsA3HSAIOLIETO BEIIECTBA B BOJOTOKE BHIIIE BBINYCKa
CTOYHBIX BOJ, /m° ;

k — ko3 punmenT HeKoHCepBAaTUBHOCTH, 1/CyT;

t — BpeMs 1o0eTaHNs OT MECTa BBIITyCKa CTOYHBIX BOJI IO PACYETHOTO CTBOPA, CYT.

N — KpPaTHOCTH OOILEro pa30aBiieHUs] CTOYHBIX BOJ B BOJIOTOKE.

KparHocTh o00miero pa30aBieHus paBHA IPOM3BEACHHIO KPATHOCTH HAYaJIbHOTO
pa3baBieHHs Ny HA KPATHOCTH OCHOBHOTO pa30aBIICHUS Ny:

n=n,n, (11.4)
HauansHoe pa368.BHCHI/I€ PACCUHUTHIBACTCS B CJICAYIOMUX CIIydasax:
o JUISL  HAMOPHBIX  COCPENOTOYEHHBIX U  PACCEMBAIOIIMX  BBITYCKOB  IPHU
COOTHOILIEHUH CKOPOCTEN PEYHOM BOZBI V, U CKOPOCTH CTOYHBIX BOJ U3 BBIITYCKA Vr,
Ve 24V, (11.5)
o pu aOCOTIOTHBIX CKOPOCTSX UCTEUYCHUS CTPYH M3 BBITTyCKa OoJibIe 2 M/C.
KpatHocTs HaganpHOTO paz0aBieHus n, paccuuthiBaeTcs mo metony H.H. Jlammesa.
° Hcxonurle ganHbIE:

— pacxoj CTOYHBIX BOJ (, M3/C;

— auameTp BoIrycka dy, M;

— KOJIM4YECTBO BBIITYCKOM Np;

— CKOpPOCTb TE€YEHHs BOJIbI B pEKE (B MECTE BBIITyCKa) V,, M/C;
— rmyOuHa peKHu B MECTe pacroioskeHus Boimycka H, m;

o AJITOpUTM pacyerTa:
1) HaxoauTcst CKOPOCTh HA OCH CTPYH
Vo=V, +AV (11.6)

AV — npeBBbIIIeHHE CKOPOCTH PEYHOTO TIOTOKA HaJl CKOPOCTBIO Ha OCH CTPYH (3a1aeTcs B
npenenax 0,1+0,15 m/c).
2) Onpenensiercst CKOPOCTh HCTEUEHHsI CTOYHBIX BOJ| U3 BBITYCKHBIX OTBEPCTHIH

VCT.=4q/TCd0N0, M/c (1 17)
3) Beruucnsercs napameTp m (OTHOLIEHHE CKOPOCTEN )
m=V,;/V, (11.8)

4) Tlo nHomorpamme (puc. 1) onpenensercs d .
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Pucynok 1 - Homorpamma a1t onpeniesieHus: JuaMeTpa CTPyd B paCU€THOM CEUYCHUU.
5) PaccuutbiBaeTcst 1uaMeTp HECTECHEHHON CTPYH B paCUETHOM CEUEHUU

d=d,-d, (11.9)
6) KpatnocTs HavwanmpHOTO pa3baBieHust 6e3 yuera ctecHeHus1 ctpyu d<H ompenensiercs
o popmyse:



n, = 2285 \/mz T P (11.10)
1-m d

7) KpatHocTs HauasnpHOTO pa30aBieHus ¢ yueToM cTecHeHus: crpyu d>H ompenensercs
o ¢opmyre:

n, =228 g lzm f(ﬁj; (11.11)
1-m d d

riue f[%j OTIpe/IeIIsIeTCS 0 PUCYHKY 2.
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Pucynok 2 - Homorpamma asst onpeeneHust monpaBoyHoro ko3gduunenra

11.6 KpaTHOCTH OCHOBHOTO paz0baBiieHHs Ny ompenensercs mo Mmeroay B.A. ®ponosa u
N. . Pomsunnepa.

° Hcxonueie naHHbIe:

- pacueTHBI PacXoJl B BOZOTOKE B (POHOBOM cTBOpE, Q, M'/c;

— pacueTHbIH PACXO0J] CTOYHBIX BOJ B BBITYCKE, g, M /C;

— CKOPOCTB BOJIOTOKA IIPU PAaCYETHOM Pacxoie, Vp, M/C;

— IyOMHa BOJOTOKA NP pacyeTHOM pacxozne, H, m;

— PAacCTOSIHUE OT BBIIYCKa 10 KOHTPOJIBHOI'O CTBOpA IO NMPsIMOH, Ly, M;

— paccTosiHME OT BhIITyCKa JO KOHTPOJIBHOIO CTBOpa 1o ¢apsarepy, Lo, M.

° AJNTOpuTM pacuera:

1) Onpenensiercst k03 puULMeHT cMemeHus:

- expCayly) (11-12)
l+g~exp(—a3 L D
p a:y/p?% (11.13)
q

rrae: oL — KO3 GUIMEHT, YIUTHIBAIONINHA THIPABINICCKUAE YCIOBUS B PEKE;
rae ¢ — Ko3(pUIMEHT U3BUIMCTOCTH (OTHOLICHUE PACCTOSHUS IO KOHTPOJIBHOTO CTBOPA
1o (apBarepy K pacCTOSTHHIO 110 MPSIMOK)
¢=L¢/Ly , (11.14)
€ — KOO HUIIMEHT, 3aBUCAIIUN OT MECTa BBITYCKA CTOYHBIX BOJ (TIpU BBIITyCKe y Oepera
£=1, npu BBITyCKe B cTpexkeHb peku £=1,5); D — kosddurment TypGynenTHoi uddysun, M/c.

}/:



2) Koappunment typOynentaoit nudpdysun onpeaemsercs.
. Ona netHero BpemeHu no popmyne:
D =gVH/37n,,C* (11.15)
r7e: g — yCKOpeHne CBoOOHOro majaeHwus, g =9,81 M/c%;
Ny — KO3 PUIIUEHT IEpPOXOBATOCTH JIOKA PEKH,
C — koo purment [lesu, m''*/c, onpenensemsiit mo popmysne H.H. ITaBnoBckoro
C=R’/ ny
rae R — ruapasnuueckuit paguyc noroka, M (R = H);
y=2.5-\ny, -0,13 —0,75 VR -(\ny —1),
o Jlns1 3uMHET0 BpeMeHH (Tepuoa JIeJoCcTaBa)
D =gVR,p/371,,Cup’ (11.16)
rae Ryp, Nyp, Cyp — IpHBEECHHBIE 3HAUEHUS THIPABIMYECKOr0 paauyca, kodddunuenra
mepoxoBaTocTu U kodddurmenta llesu;
R, =0,5H,
Nyp = Ny 14+(ny/ nm)l’5 ]0’67
riae n, — KodhGHUIHMEeHT MIepOoXOBATOCTH HIKHEN TOBEPXHOCTH JIbJA.
3) KpatHOoCTh OCHOBHOTO pa30aBiIeHUS onpeaeseTcs mo GopMye:

n.=(q+yQ)/q (11.17)

7 Pacuem Hopmamusa I1/]C omdeabHo20 8binycka 8 60doem

Hopmatussel TIJIC 1151 BBITYCKOB CTOYHBIX BOJ B BOAOXPAHWINILA U 03€pa
OHpeI[eJIHIOTCSI JJIA KaXKI01ro BI:IHyCKa CTOYHBIX BO/J I1O Q)OpMYHCI

Hopmarus ITJC=qCrc (12.1)

Pacuernas popmyna amns onpeneneHust Crye:
a) ISl KOHCEPBATHUBHBIX BEIIECTB

Crmc = C(b + n'(CnﬂK - Cd)); (122)
6) JJ11 HEKOHCCPBAaTUBHBIX BEILICCTB
Cuze = Cp + 0:(Cre - € Cyp); (12.3)
rac:
Comx — peaeibHO AOMYCTHUMAasi KOHIICHTpalUus 3arpsa3HSIOIIErO BCIISCTBA B BOJEC

BOJIOEMA, /M’ :

Cp — (oHOBasg KOHIIEHTpalMs 3arpsA3HSIONIETO BEIECTBA B BOJOTOKE BHIIIE BBITYCKa
CTOYHBIX BOJI;

N — KpPaTHOCTH O0ILero pa30oaBieHNsI CTOYHBIX BOJ B BOJIOTOKE;

k — ko3 unreHT HEKOHCEPBATUBHOCTH, 1/CyT;

t — Bpems 1o0eraHus OT MecTa BBIITYCKa CTOYHBIX BOJI 10 PACUETHOTO CTBOPA, CYT.

KpatHoctn oOmiero pazbaBieHus paBHa MPOU3BEACHHUIO KPAaTHOCTH HAYaJbHOTO
pa3baBieHHs HA KPaTHOCTH OCHOBHOTO:
n=ng-n, (12.4)

KpaTtHOCTh Ha4ambHOTO M OCHOBHOTO pa30aBlICHUS PacCUMUTHIBaeTCA Mo Meroay M. A.
Pyddens nns nByx ciiyuaeB pacrnoioKeHus BBITyCKa:

— BBIIYCK B MEJIKOBOJHYIO YacTh WJIM B BEPXHIOIO TpPeTh IIYyOMHBI BOAOEMa,
3arps3HEHHAsl CTPYS paclpoCTpaHseTcsl BAOJL Oepera moj BO3ICHCTBUEM IMOBEPXHOCTHOTO
TEYEeHUSI, UMEIOIIETO OJJUHAKOBOE C BETPOM HarpaBliCHUE;

— BBIITYCK B HW)KHIOIO TPETh TITyOMHBI BOJJOEMA, 3arpSI3HEHHAs CTPYs PACIpOCTpaHsIeTCs K
OeperoBoil mojoce MPOTUB BBIITYCKa O] BO3ACHCTBUEM JOHHOTO KOMIIEHCAIMOHHOTO TEUYEHUS,
UMEIOILET0 HaIlpaBlieHHEe, 00paTHOE HAIPaBICHUIO BETpPa.



® HUcxoaHble JaHHBbIE:

— PAcXO CTOYHBIX BOJ BBITYCKA , M /C;

— CKOPOCTh BETpa HaJl BOJIOH B MECTe BBIITyCKa CTOYHBIX BOJ V, M/C;

— cpeHssa IIyOnHa BogoeMa BOnu3u Beimycka Hep, M.

B 3aBucumocTu ot cpenHeit riyounsl Bonoema Hoy, cpennss rioyouna H, onpenensercs

Ha y4yacTke AL

Hy, m AL, M

3+4 100

5+6 150

7+8 200

9+10 250

— paccTosiHME A0 KOHTPOJIIBHOTO cTBOpa L, M.
o Anroput™ pacuera:

1) Ompexnensercst KpaTHOCTh HAYATBLHOTO Pa30aBICHUS:
IIPpU BBIITYCKC B MCJIKOBOALC UJIM B BCPXHIOIO TPCTh I‘JIy6I/IHI>I BOaOCEMa

_ q+0,00215VH?, s
M 4+0,000215VH?, (12.5)
— [IPH BBIYCKE B HUKHIOK TPETH TITYOHUHBI
(12.6)

q+0,00158VHZ,
M= 4+0,000079VH,

2) Onpeoenaemcsa Kpamuocmp 0CHOBHOZ20 PA30AGICHUA:
- IIPU BBIITYCKC B MCJIKOBOALC UJIM B BEPXHIOIO TPCTh FJIYGI/IHI:I BOJOEMa

_(0,627+0,0002L)

n,=1+0,412-L (12.7)
rme L=L/Ax, Ax=6,53-Hcp 1167

iy 1o tadir. 12.1

Ta6auna 12.1 - 3HavyeHue no, cjaydaii — BBINMYCK B MeJIKOBOAbE

L,m
H 50 10 20 40 60 80
cpy M 0 00 00 00 00 00 0000

1 7,6 12, 22, 51, 10 20 3
8 18 18 57 5,09 4,17 87,79

2 4.8 7,1 11, 19, 30, 43, 6
6 6 27 84 26 62 1,01

3 3,8 5,4 8,2 13, 18, 24, 3
4 6 0 28 64 67 1,63

4 3,2 45 6,6 10, 14, 17, 2
9 8 9 39 02 85 2,00

5 2,9 4,0 5,7 8,7 11, 14,
4 2 6 3 51 33 7,27




6 2,6 3,6 5,1 7,6 9,9 12, 1
9 3 3 3 2 16 4,45
7 2,5 33 4,6 6,8 8.8 10, 1
1 5 7 5 0 68 2,56
8 23 3,1 4,3 6,2 7,9 9,6 1
7 2 2 5 7 0 1,20
1 2,1 2,8 3.8 5,4 6,8 8,1 9,
0 6 0 0 1 0 0 36
1 2,0 2,5 3.4 4,8 6,0 7,1 8,
2 2 7 4 3 2 1 16
1 1,9 2,4 3,1 4,4 5.4 6.4 7,
4 1 0 8 0 5 0 30
1 1,8 2,2 2,9 4,0 5,0 5,8 6,
6 2 7 7 8 1 6 65
— TIPH BBITYCKE B HIDKHIOIO TPETh TIIYOUHBI BOIOEMa
—0,41+0,0064 L
n,=185+232-L , (12.8)
rae L=L/Ax,Ax =441-H "
WM 110 Tabm. 12.2
Tabmmma 12.2 - 3HaueHue ng, ciydail — BBIMTYCK B HUKHIOIO TPETh NTYOMHBI BOJIOEMA
L, M
H 50 10 15 20 30 40 5
cpy M 0 0 0 0 0 00
1 9,3 14, 23, 35, 84, 20 5
4 97 08 39 03 3,46 01,50
2 6,6 8,0 11, 13, 20, 29, 4
0 8 05 58 05 35 2,99
3 5,6 7,1 8,5 9.8 12, 16, 2
5 6 2 8 88 49 0,95
4 5,1 6,3 7,3 8,3 10, 12, 1
2 4 6 3 29 43 4,86
5 4,7 5,8 6,6 7,4 8,9 10, 1
7 2 7 4 3 46 2,10
6 4,5 5,4 6,1 6,8 8,0 9,2 1
2 6 9 5 8 8 0,53
7 4,3 5,1 5,8 6,4 7,4 8,4 9,
3 8 4 3 8 9 50
8 4,1 4,9 5,5 6,1 7,0 7,9 8,
7 6 7 0 3 1 77
1 3,9 4,6 5,1 5,6 6,4 7,1 7,
0 3 3 6 2 0 1 14
1 3,7 4,3 4,8 5,2 5,9 6,5 7,
2 6 9 7 8 6 7 14
1 3,6 4,2 4,6 5,0 5,6 6,1 6,
4 2 1 5 2 4 8 67
1 3,5 4,0 4.4 4,8 53 5.8 6,
6 1 6 7 1 8 7 32

8. PazpaboTka, coriiacoBanue u yreep:xxaenue HopMmatusos I1/IC u sumuToB copoca
3arpsA3HAIIINX BellecTB




Hopmatuss! IIJIC n imMuThI cOpoca 3arpsi3HSIOIINX BellecTB pa3padaTbIBalOTCs
BOJION0JIL30BaTEJIeM UJIH M0 €r0 3aKa3y HAy4YHOH, MPOEKTHOI WU UHOM
CHeHAJTU3HPOBAHHON OpraHu3anuei.

Pazpaboranubie HopMatuBbel [IJIC w JuMuTBI cOpoca 3arps3HSIONIAX BEIIECTB
MOJIMTUCHIBAIOTCS  PYKOBOJIUTENIEM OpTraHu3auu (FOPUIAYECKOTO JIUIA) WIA TPAKIAHUHOM,
OCYIIECTBIISIOIIUM TPEANPUHUMATENBCKYIO JeATEIbHOCT, 0e3 00pa3oBaHus HOPUIUYECKOTO
Tuna.

Pazpaborannubie HOopmaTtuBbl [IJIC  cornmacoBbIBalOTCSI  BOJIOIOJIB30BATEIEM  CO
CIIEIYIOIUMHU CIIELUATIbHO YIOJHOMOYEHHBIMU IOCY/IApCTBEHHBIMU OpraHamu (B Ipenenax Mx
MTOJTHOMOYHH):

— TeppHUTOpUATBHBIMU opraHamu PocrioTpebHan3opa;

— OaccelfHoBbIMU opraHamu ['ockoMpriOonoBcTBa Poccun (B ciydae cOpoca CTOUHBIX
BOJI B BOJHBIC OOBEKTHI WJIM UX YYACTKH, UCHIOIb3yeMBbIE IS IIeJIei ppIOHOTO X035iCTBA);

— TeppUTOpUaIBLHBIMU OpranaMu PoctexHanzopa.

B ciyuae otkasa ot paccMorpenust HopmaTuBoB [1/]C niam ux oTKIIOHEHUS OT
COTJIACOBAHUS CO CTOPOHBI COTIACYIOIINX CIEIYITOJTHOMOUYEHHBIX TOCYJapCTBEHHBIX OPraHOB
TeppHUTOpUaIbHBIE opransl ['ocygapcTBeHHO# BoaHOH cinyx0b1 MIIP Poccun npuHuMaioT
pelieHue 1o YCIOBHUAM UX YTBEPXKACHUS (M 00OCHOBBIBAIOT PUYUHBI OTKA3a).

Hopmatussr I[1JIC u numuThl cOpoca 3arpsA3HSIONINX BEIIECTB SBISIOTCS OCHOBAaHHEM
IIPY BbIJAY€ JMIECH3MM Ha BOJOIOJIB30BAHME B CIy4yac MCIIONb30BaHUS IOBEPXHOCTHOIO
BOJIHOTO O0BEKTA JJIsi COpOca CTOYHBIX BO/I.

9. Cucrema KOHTPOJIsI COPOCOB 3arpA3HAIONIUX BEIIECTB.
C nenbro coOmroeHust ycTaHoBIeHHBIX HopMaTruBoB [1J]C, mumutoB cOpoca
3arpsI3HAIOLIUX BELIECTB M YCIOBUN cOpOCa CTOUHBIX BOJ OCYIIECTBIISIOTCS IPOU3BOICTBEHHBIH

U TOCYJJapCTBEHHBII KOHTPOJIb 32 COPOCOM CTOYHBIX BO/I.

[Tpou3BOACTBEHHBIH KOHTPOJIb 32 COPOCOM CTOYHBIX BOJ| OCYLIECTBIISIETCS 3a CYET
CcyObeKTa XO3AWCTBEHHON M MHON aesTenbHOCTH. [lopsnok opraHuM3alué MPOU3BOJCTBEHHOTO
KOHTpPOJISl, PEryaupyercs MOJOKEHUSAMHU, YTBEPKICHHBIMU MNPEINPUATUAMH, YUPEKICHUSIMM,
OpraHu3aLUsIMU.

['ocymapcTBeHHBIM KOHTPOJL 3a cobmogennem HopmatuBoB I1JIC, mumutoB cOpoca
3arpsA3HAIOIIMX BELIECTB, U IOPSAAOK €r0 OCYLIECTBICHUS PETIAMEHTUPYETCsS NEHCTBYIOIIMM
3aKOHOJIaTEJIbCTBOM.

[Ipon3BOACTBEHHBIN aHATUTHYECKUN U TOKCUKOJIOTMYECKUH KOHTPOJb OCYIIECTBISAETCS
AKKpEIUTOBAHHBIMU  JTAOOPATOPUSIMH BOJOTOJIB30BATENS, WM WHBIMHU (aKKPEIUTOBAHHBIMH)
1abopaTopUsMHU Ha JOTOBOPHOM OCHOBE.



I[MTPMJIOXEHUE A
COCTAB ITPOEKTA I10 PABPABOTKE HOPMATHMBOB ITPEJAEJIBHO
JOITYCTHUMOI'O CBPOCA U JIMMUTOB CBPOCA 3AT'PASHAIOUIMX BEHIECTB CO

CTOYHbBIMU BOJJAMMU.

1. TUTYnbHBINA JTHCT.

2. [Ipoekt (opm paspernieHus: Ha cOPOC 3arpsI3HAIONIUX BEIIECTB CO CTOYHBIMU BOJIAMH.

3. [losicHUTENBHAS 3aTIUCKA.

3.2 Ob6ocuoBanue ycraHoBieHuss HopmatuBoB I[IJIC u mmmuroB BCC, cmnoco6
yCTaHOBJICHUSI/pacyeTa.

3.3 Csenenust 0 BOJOMOIb30BATENE

3.4 XapakTepucTHKa BOJHOTO O0OBEKTA, MPUHUMAIOIIETO CTOYHBIEC BOJIBI.

3.5 Mecromnonoxerane (HOHOBOTO KOHTPOJIBHOTO CTBOpA H OMpEACIICHHUE YCIOBUMN
cOpoca CTOYHBIX BOJI.

3.6 UcxoiHbIe TaHHbIE.

3.7 OnpeneneHne nepeyHss HOPMUPYEMBIX 3arps3HAIONINX BEIIECTB.

3.8 YcraHoBneHUE TONYCTUMBIX BETMYUH CBOMCTB CTOYHBIX BOJI U YMCJECHHBIX 3HAUCHUI
KOHIIEHTpALU 3arps3HSIONINX BEIIECTB B CTOUHBIX BOJIax, cooTBeTcTBYrommux [1/1C.

3.9 OOocHOBaHWE W YCTAaHOBIICEHHWE BEJIMYMH CBONCTB CTOYHBIX BOJ M YHCJICHHBIX
3HAYEHUM KOHUEHTPALMI 3arps3HSIONMX BEUIECTB B CTOYHBIX BOJAX, COOTBETCTBYIOIIMX
JUMHUTY cOpOca BEILECTB.

4. CBenieHUsl O BBITIOJHEHHUH TIJIAHOB BOJOOXPAHHBIX MEPONPUATHI 32 TPEAIIECTBYIOMIMI
NEPUOA.

5. IlpensioxeHus K I1aHy 1o CHUKEHUIO 3arpsizHeHus Ha 200 r. - 200..r.

6. IInan-rpaduk MpoOU3BOJACTBEHHOTO0 KOHTPOJS 3a cobmogeHneM HopmatuBoB I1IC u
JUMHUTOB COPOCOB BEIIECTB.

7. CIUCOK UCIOJIb30BAHHON HOPMATUBHO-TEXHUYECKOM JINTEpATypPHI.

8. [Ipunoxenus:

Konuu 3anpocoB 1 OTBETOB OpraHu3alui, coriacyrolmux npoekT Hopmatusos ITJIC u
JUMUTOB cOpoca BEIIeCTB, MHBIX OPraHU3aIMi, MPEACTABISIONUX HEOOXOAUMYI0 HHPOPMAIUIO
o obocHoBanuio HopMatuBoB [1/IC u muMuToB cOpoca BelecTs.

Komuu arrecratoB akkpeauTanuu 1abopaTOpHii, MPUBIEKABIIUXCS K OMPEICICHUIO
UCXOJIHBIX JaHHBIX s ycTaHoBieHuss HopmatuBoB I[IJIC, a Takke - OCYIIECTBISIOMIMX
MIPOU3BOICTBEHHBIN KOHTPOJIb 3a cobmoaerrnemM Hopmatusos [1J]C.

Komuu pa3pemntensHbIX  JTOKYMEHTOB Ha  OCYIIECTBJICHHE JCSITEIBHOCTH IO
HOPMHUPOBAHHUIO cOpOCa CTOYHBIX BOJ pa3padOTYMKa MPOEKTa U MPUBJIEKABLIINXCS OpraHU3aIil.

Komuu ceptuukaroB mnporpaMMHBIX TMPOAYKTOB, MPUMEHSBIIMXCA TPHU pacueTax
HopmatusoB [1/IC.



Tema 15
AHaim3 puzndeckux GakTopoB 3arpsizHeHus1 Ouocdepnbl

IInan

15.1.CBeToBOE U TEIIOBOE 3arpsA3HEHMUE.
15.2. lllymoBoOe€ 3arpsi3HEHUE

15. 3. DnexTpoMarHuTHOE 3arpsi3HEHNUE.

1. CBeTOBOE ¥ TEII0BOE 3arpPsA3HEHUE.

CBeToBOE 3arps3HEHHE OOBIYHO HAONIOMAETCS B TOpPOJAaX M CEIbCKUX HACEICHHBIX
MyHKTaX, TJIe IMEeT MECTO HapyIIEHUE €CTECTBEHHON OCBEUIEHHOCTH MECTHOCTH B pe3ysbTare
JEHCTBUS MCKYCCTBEHHBIX HCTOYHUKOB cBeTa. CBETOBOE 3arpsi3HEHNUE CHIIHBHO BIUSET HA MHOTHE
BUJbI J)KMBOTHBIX M PACTEHUH, TaK KaK MPH ATOM H3MEHSIOTCA MPUPOIHBIE YCIOBHS UX CY-
IIECTBOBaHHUSI.

AHTpPOIIOTEHHOE TEIJIOBOE 3arpsA3HEHHE TMPOUCXOJUT B PE3yibTaTe€ TMOBBIIICHUS
TEMIEPATYpPhl CpeIbl TIaBHBIM OOpPa30M B CBSI3U C MPOMBIIUICHHBIMH BBIOpOCAMHU HArpeToro
BO3/yXa, OTXOSIINX ra3oB u Boj. Kpome Toro,

OHO MOYKET BOSHUKHYTh KaK BTOPUYHBIN PE3YyIbTAT U3MEHEHHUS XUMHUYECKOTO

COCTaBa CPEIbl.

[IpumepoM BIMSHUSA TEIUIOBOTO 3arps3HCHUS Ha OHOTY MOXKET SBISATHCS CMEHA
MOMYJISIIIUA BOJIOPOCIIEH OT TeMIiepaTypbl BOJ0eMOB (puc.23).

Puc.23 TlocnenoBaTeIbHOCTh CMEHBI BUJIOBOTO COCTaBa M ()OPMHUPOBAHUS COOOIIIECTBA
BOJIOPOCJIEH BbI3bIBa€Masi TEIJIOBBIM 3arpsi3HEHUEM.

2. lllymoBoe 3arpsi3HeHHeE.

[IlymoBasi Harpy3ka Ha 4YeJIOBEKa B COBPEMEHHOM MHUpE BbICOKa U omacHa. DU3MKO-
OuoJiormyueckas aganTaius K mymy HeBo3moskHa. [llkana cubel 3Byka npuBeaeHa B Tabm.21.

Tabmuma2 1
Bo3neiicTBHe yMa Ha YeJiOBeKa.
Hcroynuku myma HNHTeHcuBHO
CTh

myma, 1b




BricTpen u3 opyaus 170
CrapT KOCMHYECKOM paKeTsl 160
BricTpen u3 BUHTOBKH 150
Baner PEaKTUBHOTO camoJiera (Ha 140
paccTostHUH 25 M) 130
Baner PEaKTUBHOTO camoJiera (Ha 120
paccrostauu 100 m) 110
¥ nap rpoma 100
OpKecTp pOK-My3bIKH 90
TsoKenslid rpy30BUK 80
OTOOMHBII MOJIIOTOK 70
CrupanbHas MalvHa 60
Canon aBToMOOMIIS 50
Maiu6ropo 40
Pa3roBop B xui10il KOMHATE 30
Tuxas Gecena 20
CnokoiiHas ceynbCcKas MECTHOCTh 10
IIIeroT, mIeaecT JUCTHEB
3uMHMIA JIeC B 0€3BETPEHHYIO MTOTOAY

[lIym Gonee 90 nb BBI3BIBAET TOCTENEHHOE OCIAOICHHE CyXa, OOJIE3HH HEPBHOM
CHCTEMBI, TICUXHYECKUH CTpecC, I3BEHHYIO 00J1e3Hb, TunepToHuto u T.11. [Ipu 120 b Bo3HUKaeT
CWIbHOE OoJeBoe omrymieHue, mpu 150 ab nmpoucxomut pa3psiB 6apabaHHBIX MEPENOHOK, MPU
180 nb MoxeT HaCTyIIUTh CMEPT.

3. DJIeKTPOMarHuTHOeE 3arpsi3HeHHe.

HcTtouynukamu 3TOTO BUAA 3arps3HEHUs SBISIIOTCS paauo- U TeJernepeaaroline
YCTPOMCTBA, ANEeKTPOPULIMPOBAHHBII TPaHCIIOPT, panuoI0KaOHHBIE YCTaHOBKH,
TpaHcQOpMaTOPHBIE CTAHIUU U T.JA. DIEKTPOMarHuTHOE BO3CHCTBHE MPUBOIUT K U3MEHEHUAM
B TOHKHMX KJIETOYHBIX W MOJICKYJSPHBIX OHOJOTMYECKHX CTPYKTypax. Y dUeJoBeKa IIpH
HarpspKeHHOCTH 1oJist 6osiee 1000 BOIBT HA METP BO3HUKAIOT TOJIOBHBIE 00JIH, YTOMIISIEMOCTb.

B 3axioueHne MOKHO CHE€IaTh BBIBOJ, YTO Ha YEJIOBEKA, PACTUTENBHBIA M JKMBOTHBIN
MHUp BO3JEHCTBYET KOMIUIEKC HMPUPOIHBIX M AHTPOIOTEHHBIX (DAKTOPOB, XapaKTEPU3YIOIIUXCS

pa3anH01?1 CTCIICHBIO OIIACHOCTH.



