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BBEJIEHME

AKTYyaJIbHOCTh HCCIeA0BaHUsA. B Hacrosiiee BpeMs OOHOM W3 BaKHEUIINX
MHUPOBBIX TpPOOJIEM SBISETCS OXpaHa OKPYKAIOLIEH Cpelbl, a COXpaHEHHE YHCTOMN
OpPUPOTHON BOIBI — BaKHEWIIas 3amada, T.K. Tuapocdepa sBIseTcs Hamboiee
YSI3BUMOM COCTaBIISAOIIEH MPUPOJHOTrO JIaHAmagTa.

B.M. BepHanckuil — co3iarenb y4eHUss O T'€0JOTHH BOJBI U €€ I€0JIOTMYECKOU
nestenpbHocTH nucail «CoBpeMeHHas BOJa CYIIU... €CTh I€0JIOTMYECKH HOBOE SIBJICHHE
B UCTOPUH IIAHETHI, HEOBIBAJIOE B MPEKHHUE T€OJIOIMUECKUE AMOXHU. BeKoBeUHbIN X0
BO3JICHCTBHSI )KMBOT'O BEIIECTBA HA BOJABI M3MEHEH IOSIBICHUEM OJAPEHHOIO pasyMOM
u Boneir Homo sapiens faber. M3meHenue Bceil BOABI CyIIM MMOJ €ro IIEJCBBIM,
CO3HATEJIbHBIM, a TIONMYTHO M OECCO3HATENbHBIM, BIUSHUEM BCE YyBeIMuYuBacTcsa. B
CBSI3M C 3TUM MJIYT HEUCUMCIMMBIE HU3MEHEHHUS BO BCEM MEXaHU3Me Ouocgepsl.
M3MeHeHne NpUpOIHBIX BOJ KyJbTYpOH €CTh TOT pblYar, KOTOPBIM YEJIOBEK, JKeJas
WJIM HEKEIIasl, 3TO IPOU3BOAUTY.

Benymue ydeHble BCero MHpa IMbITAIOTCA MPHUBJIEYb BHUMAHUE K OCOOEHHO
00OCTpHBIIEHCS B MOCIEIHUE NECATUIIETUS NPOOJIEME 3arpsi3HEHHs] IPUPOJHBIX BOJI
(A.S. T'aes, C.P. KpaiinoB, B.A. Muponenko, E.B ITunnekep, K.E. ITuteesa, JLII.
Puxsanos, B.I'. Pymbiaun, A.A. IlIBapn, C.JI. [IIBapres u np.)

OpHol U3 0COOEHHO CIIOKHBIX 33J1ay SIBJISIETCS COXPAaHEHHWE YUCTOM MPUPOIHOU
BOJbI B FOPO/AX, OCKOJIBKY OHU OKa3bIBAIOT AKTUBHOE aHTPOINOT€HHOE BO3JCHCTBUE
Ha BCE KOMIIOHEHTBl IPUPOAHOW cpenpl. TOMCK  ABISIETCS  CTapUHHBIM
UHAYCTPUAJIbHBIM TOPOJOM, M B HEM OTCYTCTBYIOT YE€TKO 000c00JeHHbIE
IIPOMBILIUICHHAS], )KWIasl U 3€JI€HBIE 30HBbI, II03TOMY JUISl €r0 TEPPUTOPUHN 3arpsi3HEHUE
IPUPOIHBIX BOJ HOCUT KOMILJIEKCHBIN XapaKTep.

OT coCTOSIHMSL OKpy>Karoulell cpeipl B KOHEYHOM MTOrE 3aBUCHUT 30POBbBE
HACEJIEHUsI TOpo/a, MOITOMY HEOOXOJIUMO H3ydaTh COCTOSIHME OKPYKAIOIIEH Cpeipl,
BBISIBIISATH U 11O BO3MOXXHOCTH YCTPaHATh HCTOYHUKH 3arpsi3HEHHUS.

Heap padorbl. OuEeHKA IKOJIOTO-TEOXMMHUYECKOTO COCTOSIHUS MPUPOIHBIX BOJ
npaBoOepexHO yacTu ropoaa Tomcka, BBIABICHHE MPU3HAKOB WX 3arps3HEHUs, U
BO3MOYKHBIX HCTOYHUKOB MOCJIETHETO.

OO0bexTOM HCCJIE0BAHMA SIBISIOTCA MPUPOIAHBIE BOABI TEPPUTOPUU TOPOJA
Tomcka, a mnpeaMeTOM HAYYHOI0 MCCJIAEAOBAHUS HX HKOJIOr0-T€OXUMHUYECKOE
COCTOSIHUE.

OcHoOBHBIC 3224
1) TIpoBecTr KOMILICKCHOE H3Y4YEHUE XUMHUYECKOTO U MHUKPOOHOIOTUIECKOTO COCTaBa
BOJIBI PEK, 03€p, MOA3EMHBIX BOJ, B TOM YHCJI€ U OCHOBHBIX HauOoJiee MOCEIaeMbIX
KUTEJISIMUA TOPOJia POJHUKOB, BEIOPAHHBIX C YUETOM PACIOJIOKEHUS UX B Pa3IUYHBIX
YCJIOBUSIX aHTPOIOTEHHOM HArpy3Kd W CO3/1aTh 0a3y JaHHBIX; 2) MPOAHATH3UPOBATH
IKOJIOTO-TCOXUMHUUECKOE COCTOSHHE TPHUPOTHBIX BOJ; 3) OICHUTH CTEICHb
3arpsi3HEHMSI U COCTABUTh CXEMY 3KOJIOTHYECKOTO COCTOSTHUS TPUPOJHBIX BOJ.

dakTHYeCKUH MaTepuaJ U MeTOAbI UCCIeOBAHUS

B ocHOBY nuccepTanimoHHONU pabOThI MOJI0KEHBI Pe3yabTaThl UCCIEIOBAHUN,
NPOBEJCHHBIX JUYHO aBTOPOM MJIM COBMECTHO C COTpPYIAHHKaMHU Kadeapsl
TUAPOTEOJIOTUH, UHKEHEPHOM reosorud u rugporeoskosoruu u YHIIL «Bonxa» UIIP
TITY B mepuoxa ¢ 2003 mo 2009 rr. B 06mieit cilioKHOCTH aBTOPOM OBLIO OTOOpaHO
nopsaka 150 mpo0. OT6op mpod NpupoIHBIX BOJ TEPPUTOpUH I'. ToMCKa mpoBOAMIICS
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B n3 pek Ymaika u Tomu, 16 pogHUKOB,
PaCTOI0KEHHBIX B pa3IMYHBIX
YCIIOBUSX AHTPOTIOTCHHOW Harpy3KH,
Obu1 mpomsBenAeH oTOOp 53  mpob
CHETOBOTO TIOKpPOBa ISl  W3YYCHHUS
HKOJIOTO-TEOXUMHYECKOTO  COCTOSIHUS
®° ° cHeroBeix Boa (puc. 1). Tarke ObLI

U3y4YeH XUMUYECKHM u
. % MHUKPOOHMOJIOTMYECKUI COCTaB BOIBI 12
i o3ep, 30 CKBaXMH MOA3EMHBIX BOJ U
XUMHYECKMM  COCTaB  BBITYCKOB B
p.Y1auky.

OT60p Mpod MOBEPXHOCTHBIX BOJ
OPOBOJMIICS B JICTHIOIO  MEXEHb,
MOJ3EMHBIX B JICTHIOIO M 3WMHIOKO
MEXEHb, 11 HEKOTOPHIX POJHUKOB
BEIIUCh  PEXUMHBIC  HAOIIONCHMUS,
CHETOBOM IMOKPOB OTOMpAJICS B MapTe

Mp . NEHVHA

«

% METOJI0M KOHBEpPTa B MECTaX, TJI¢ OH HE

@ som o BhINYCKY B p.YuWalKy ObUT HapylleH, HE ObUIO HAHOCOB U
e CHEroBOVi MOKPOB X osepa CBAJIOK.

© pewu B pabore Takke HCIOJIb30BaHBI

Puc.1. Cxema Touek oT6opa mpod IpupOaHBIX MaTepHuasbl CIICLIMATIM3UPOBAHHOM

BOJ U CHCI'OBOI'O ITIOKPOBA TCPPUTOPUU UHCIIEKLINN FOCYHapCTBeHHOTO

F.TOMCKa, OHpO6OBaHHHX JIMYHO aBTOPOM SKOJIOTMYECKOTO KOHTPOJII M aHajIn3a

(CUI'2KuA) OI'Y O61acTHOrO KOMHUTETa OXPaHbI OKPYKAIOIEH Cpeibl U TPUPOTHBIX
pecypcoB Tomckoit obmactu (OI'Y «O6nkomnpuponay) (Matepuansl caiira), OAO
«TomckreomonuTopunry. Kpome »TOoro wucnosib3oBaHbl pe3ynbratel pador K.
Kysesanosa, H.I'. Hanugaiiko, O.I'. CaBuuesa, JI.II. PuxBanosa, A.B. Tanosckoii, C.JL.
[IIBapuesa T.A. Cemuna, A.O. MIBanoBa u ap.

OnpeneneHue MaKpOKOMIIOHEHTHOTO UM MHUKPOOMOJIOTMYECKOTO  COCTaBa
IPOBOJIMIM B JlaopaTopuu, MUHYsS cTaauto xpaHeHus. Ha Touke orbGopa mpod
OMPENENsUIUCh OBICTPOMEHSIOIIMECS KOMMOHEHThI. [loneBol XuMHUUYECKUW aHaIu3
BbINOJIHICSA B cooTBETCTBUU ¢ ['OCT 24902-81 m wHCTpyKIMEW MO MPUMEHECHUIO
MoJIeBOU TuApoxuMmudeckoit nadoparopuun MIIAB-2. Jlna omnpenenenust cynbdart-
MOHA,  a30THUCTBIX  COCAMHEHWH,  MUKPOKOMIIOHEHTOB B  BOJ€  MPOOBI
KOHCEPBUPOBAINCH, aHAJIU3 TPOBOJWIICS B aKKPEAUTOBAHHOM MPOOJIIEMHONW Hay4dHO-
HCCIIEIOBATENLCKON TuaporeoxumMuueckor nmadoparopuu Y HIIL «Boma» UIIP TITY,
TaM K€ OMPEACISIIUCH MUKPOKOMITOHEHTHI.

[Ipu wuccnepoBaHuM  MUKPOGMIOPHI  MPUPOJHBIX  BOJ  HCIOJIB30BAIUCH
KJIACCUUECKHE METOJUKHU, MPUHATHIC B MukpooOuonoruu (Ponuua, 1965, PomaHeHKo,
Kysuenos, 1974; I'epxapar, 1983; Herpycos, 2005). BbIsSBISIM U KOJIMYECTBEHHO
VUYUTBIBAIU OPraHoOTPOoPHYI0 MHUKPODIOpPY, OCYIIECTBISIONIYIO B ad’pOOHBIX U
aHA’POOHBIX YCJIOBHUSIX OMOTCOXMMHUYECKUM KPYrOBOPOT OCHOBHBIX OWOT€HHBIX
AJIIEMEHTOB: YIJIEPOJA, a30Ta, U CEPHI.

CHeroBoii MOKpPOB pacTaIllJIMBAJId MPH KOMHATHOW TeMmmepaType U MPOBOIUIN
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aHaJIM3 CHETOBOW BOJIBI IO BBIIIEU3IIOKEHHON METOAUKE.

Hayuynasi HoBu3Ha padoThI

Brnepsble 1151 mpaBoOepexHoi yactu TeppuTopuu r.ToMcka gaHa KOMILIEKCHAS
OLICHKA 3KOJIOTO-TEOXMMHUYECKOTO COCTOSIHUS MPUPOJHBIX BOJ W  BBISIBICHBI
BO3MOYKHbIE UCTOYHHUKH 3arps3HEHUS B TOM YHUCIIE METOJIOM CHETrOBOU CheMKH. Jlid
OLICHKM M3YYEH IIUPOKHI CIIEKTP MUKPOOPraHM3MOB, KOTOpBIE PEAarnpyroT JaKe Ha
NEpPBbIE MaJI03aMETHbIE W3MEHEHUs KayecTBa NPHUPOAHBIX BOJ. OIlleHEHa CTENEHb
3arpsA3HEHUS U BIIEPBBIE COCTABIIEHA CXEMA PKOJIOTHYECKOTO COCTOSHHUS.

3amuniaeMsble MOJI0KEHUA

1. CHeroBoll TMOKPOB ABJISETCA WICATBHOW CpPENoMl IS  BBISBICHUS
MCTOYHUKOB 3arpsi3HECHUS IPUPOJHBIX BOJ TOPOJa, a TAKXKE OLEHKU Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO COCTABA 3arpsi3HSIONIMX BELIECTB, MOCTYMNAKOMIUX B HPUPOIHBIE
BOJIbl C HACTYIUICHHMEM BeceHHero mnepuoja. [Ipu anammze >xunkoi ¢a3bl CHETOBOTO
MIOKPOBA BBISBIICHO, YTO MAaKCUMAJIbBHOE HETAaTUBHOE BO3ICHCTBUE HCIBITHIBAIOT
LICHTPAJIBHBIE W CEBEpPHBIE palloHbl ropoga TomMcka. OCHOBHBIMH HMCTOYHUKAMHU
3arpsA3HEHUsI CHETOBBIX BOJ siBisieTcs: aBroTpancnopt, ['POC-2, OO0 "Kontunentbh"
(IpOU3BOACTBO KUPIHYA), a TAKKE Mecko0asza B palloHe KOMMYHAJIBHOTO MOCTA.

2. B npuponnbeix Bogax r.ToMcka BBISIBI€HBI MUKPOOPTAaHU3MBbI Pa3JIMYHBIX
(U3HOJOrMYECKUX TPYII, CBSI3aHHBIX C TEOXUMUYECKUMHU LUKJIAMH TaKUX OMOTE€HHBIX
BEILIECTB KakK YIJIepoJ, KUCIOpOo, a30T, hocdop, cepa: rerepoTpodnl, Me30(PHIbHBIE U
NCUXPOUITBHBIC canpodursl, OJIUTOTPOdHI, He(TeOKUCIAIOIHNE,
JNEHUTpU(UUUPYIOLIUE,  CyIb(aTBOCCTAHABIMBAIOIIME. OTH  MHUKPOOPTraHU3MBI
OTPaXalOT CTENEHb 3arpsi3HEHUs NPUPOJHBIX BOJA M SBIAIOTCS  HauOolee
YyBCTBUTEJIBHBIMHA II0OKA3aTESIMU, T.K. OHHM YYTKO pPEarupyroT Ha Majeilee
3arpsi3HEHHUE.

3. AHanu3 KOMIUIEKCa XUMUYECKUX U MUKPOOMOJOTMYECKUX IOKa3aTelew,
XapaKTEPU3YIOIIUX JKOJOTHYECKOE COCTOSIHUE NPHUPOAHBIX BOJ ITO3BOJIMI ITOKA3aTh,
YTO Ha TEppUTOpHUH I.TOMCKA COCTOSIHME MOBEPXHOCTHBIX BOJ XapaKTepU3YyeTCs Kak
«YMEpPeHHO  3acpsi3HeHHOe» W «8ecbMa 2psA3HOey», TIOA3EMHBbIE BOABIL, Ooiee
3alMIIEHHBIE OT AaHTPONOTE€HHOTO BO3CHCTBUS, XapaKTEPU3YIOTCS B OCHOBHOM Kak
«uucmvley WM «yoosiemeopumenvHol uducmomsly. Hanbonee 4YUCTBIM SBIsSETCA
BOJOHOCHBII TOPU30HT MaJ€Ore€HOBBIX OTJIOKEHUH, HauboJsiee TPSI3HBIM — TOPU30HT
YETBEPTUYHBIX OTJIOKEHHM, B KOTOPOM JOMHUHUDPYIOT «VMEPEHHO 3Aa2pPA3HEHHbIEe»
BOJIBI.

IIpakTH4yeckas 3HAYMMOCTb PadoThI

Jlannast paboTa mpeacTaBisieT HECOMHEHHBIM MHTEpEeC I SKOJIOTMYECKHUX
ciy:k0 ropoja. biaaronaps npoaenanHoi paboOTe BBISIBICHbI UICTOYHUKHU 3arps3HEHMS
MPUPOAHBIX BOJ Tepputopuu . ToMcka. MaTepuaiibl quccepTaliMOHHON paboThI yKe
UCIIOJIb30BaHbl IPU MPOBEIACHUM MPAKTUUYECKUX U Ja00paTOPHBIX 3aHATHUH, a TAKXKe B
METOJMYECKUX YKa3aHUAX, N0 Kypcam «KoMmrmiekCHOe HCIOiab30BaHHE M OXpaHa
BOJOHBIX pecypcoB» M «BoccTaHoBieHME pPEK W BOJOEMOB» ISl CTYAEHTOB
HanpasieHus 280400 «IIpupomooOyctporictBoy» kadenpst [T UITP TITY.

Anpobauusi padoTbl

OCHOBHBIE pE3yJbTaThl AMCCEPTALMOHHON pPAaOOThl JOKIaibIBaIuCh Ha 20
MEXIYHAPOJHBIX U BCEPOCCUUCKUX KOHPepeHuusx paznuyHoro yposus: VI, VIII, IX,
XI MexayHapoJIHbIX Hay4HbIX CHUMIIO3UYyMaX CTYJEHTOB, aCIMPAHTOB U MOJOJBIX

5



yuyeHblXx uM. akajgemuka M.A. YcoBa «lIpoGnembl reojiorui W OCBOEHHUS HEIp»
(Tomck, 2003, 2004, 2005, 2007); 1V, V MexpernoHaabHBIX MOJIOJACKHBIX HAyUHBIX
koH(pepennuax «CeBepreoskorex» (Yxrta, 2003, 2004); OTKpPHITOH OKPY>KHOM
KoHpepeHuun MonoAbix ydeHolx «Hayka m maHOBammu XXI Beka» (Cypryt, 2004,
2005); Il MexmayHapoaHOW HaydHO-TIpAaKTHYECKOW KoH(epeHun «VccinenoBanue,
pa3paboTka ¥ TPUMEHEHHE BBICOKMX TEXHOJIOTHMH B TpPOMBIUICHHOCTH» (CaHKT-
[TetepOypr, 2006) u np.

Iy6oaukanuu

OcCHOBHOE CO/Iep)KaHUE M Hay4HbIC TOJIOKEHHS TUCCEepPTaIllMU OMyOJIMKOBaHbI B
35 craThsiX M Te3Mcax JOKJIAT0B, B TOM 4YHCJIE€ 3 CTaTbW OIyOJMKOBaHbI B
peleH3UPYEMBIX HayUYHbBIX )KypHaIaX, BKIIIOUEHHbBIX B iepeueHb BAK.

Crpykrypa U o0bem padoTbl. J[riccepraiivs COCTOUT M3 BBEACHHS, O TJaB U
3akmoueHus. O0bemM paboThl cocTaBisgeT 196 crpanui, Briarouyas 39 tabmauir u 66
pucyHkoB. CIIMCOK JIuTepaTyphl COCTOUT U3 168 HaumeHOBaHUM.

ABTOp BbIpaKaer rJjy0o4aliyr 0JIar0JapHOCTL CBOEMY HAay4YHOMY
pykoBoautento npod. CJI. IllBapueBy, a Takke HAy4YHOMY PYKOBOAMUTENIO IIO
paznenam MukpoOuonoruu Boj goneHty H.I'. HanuBaiiko 3a BHHUMaHuUE, IICHHBIE
COBETHI Y MOMOIIb MPH BBIMOJHEHUH padoThl. Oco00 MPU3HATENEH aBTOP JUPEKTOPY
VYHII] «Boga» c.xn.c. KO.I'. KomnblioBoii, c.H.c. ‘H.A. TpI/I(bOHOBOﬁL npod. O.I.
CaBuueBy, aupektopy OAO «Tomckreomonutopunr» B.A. JIbrotuny, IoueHTam
K.M. KyseBanoBy, A.A. Xsamesckoi, P.®. 3apybunoii, wumxenepam B.M.
Mapynesoii, B.A. lllymapunoii, H.W. [lleprakoBoii ¥ MHOTUM JPYTUM.

COILEPKAHUE PABOTBI
I'maBa 1. McTopusi 3K0JI0r0-re0XMMHUYECKUX UCCIAEA0BAHUI PUPOIHBIX BOJ
Tepputopum r.Tomcka

N3ydeHne HKOJIOro-reOXMMHUYECKOTO COCTOSIHUSL TPUPOAHBIX BOJ TEPPUTOPUH
r. Tomcka Hauanock Oonee 100 ner nHazan. Eme B 1889 romy D.A. Jleman uzydan
XUMHUYECKUHN COCTaB BOJIbI, UCIIOB3YEMOM KUTEIISIMU JIJIS IUTHSI U XO3STMCTBEHHBIX HYX/I.

Bonbias paboTa npojiesiaHa COTpyIHUKAMH Y4eOHO-HAyYHO-TTPOU3BOICTBEHHOTO
HeHTpa (B MpOIIOM MPOOJIEMHON HAYyYHO-HCCIEN0BATENbCKOM JabopaTopun) «Boga»
UIIP TITY u xadenpsl THAPOTEOTOTHH, UHKEHEPHOUW T€OJIOTHH U THIPOTE0IKOIOTHH.
[lepBbie HayuHbIE paOOTHI B CBSA3M C 3arpsi3HEHUEM TOBEPXHOCTHBIX U MOI3EMHBIX BOJI
MPOBOAMIIMCH 1011 pykoBoAcTBOM I1.A. Yomosa. B 60-e¢ ronpl Benuch ncciieI0BaHUS
H.M. PacckazoeiM, H.M. IIBapueBoii u b.M. IlectakoBbiM; B 70-€ Trombl
O.I1. [lTamonunoit; HaunHas ¢ 1990-x ronoB Hax 1ot Temoit padotanmu A.J[. Hazapos,
IO.T'. KonbioBa, K.M. Ky3eBanos, H.I'. Hanusaiiko, O.I'. CaBuues, T.51. EMenbsiHoOBa,
H.A. EpmamioBa, A.B. JIucuna, A.A. XBaleBckasl.

B nocieanue roasl 601611106 BHUMAHUE CTaIU YACISATh CHETOBOMY MOKPOBY, Kak
UJeaJbHON JICTIOHUPYIONICH cpeae Ui BBIABICHUS HCTOYHHKOB 3arpsisHeHus. B
3anagnoit Culupu HCCleIOBaHUE COCTaBa aTMOC(EPHBIX MbBIJIEBBIX BBIMAACHUN C
WCIIOJIb30BaHUEM CHETOBOM I'€OXMMHUYECKON ChEMKH IPOBOAMUTCS HauuHas ¢ 1974 r.
Bonbiias pabotra B 3TOM HalpaBlICHHH ObLIa MPOBEJEHA aBTOPCKUM KOJIJIEKTHBOM,
oobenunuBiieM yueHblx u3 TI'Y, CI'MY u HUU onkomorum ToMckoro Hay4yHOTO
nentpa PAMH, B cocraBe A.Il. bospkunoit, H.I1. BacunseBa, FO.A. JIsBoBa, JI.W.
bynaesoii, B.B. baiikoBckoro, A.W. JleryBaunakaca, A.U. BopoOweBoit u np. Haunnas
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¢ 1990-x TonoB M3yyeHue COCTOSIHUS CHETOBOI'O MOKPOBA IIPOBOJAUTCS COTPYAHUKAMU
kadenpsr reodkosiorn U reoxumuu TIIY JLII. PuxBanoseim, E.I'. fA3uxoBeMm, C.H.
CapnaesbiM, A 1O. [llatunoseim, A.B. TanoBckoii u ap.

MHOroJIeTHU MOHHUTOPUHI MPUPOAHBIX BOJX BeAyT opranu3auuu TI.Tomcka:
OAO «Tomckreomonutopunr», OI'YII «Oo6akomnpupoga», @I'Y3 LleHTp rurueHsl u
snuaeMuosioruu B ToMckon o0acTy.

Takum 006pa3oM, HAKOIJIEH 3HAYUTENBHBIN (DAKTUYECKUI MaTepHai M0 XUMUIECKOMY
COCTaBy NpPHPOAHBIX BOJ Teppuropun TI.Tomcka, XOTs HaONIIOAEHHUS HE BCErAa HOCHT
CUCTEMATHUYECKUI XapaKTep U pa3HATCS M0 HAOOPY ONPEAETIAEMbIX KOMIIOHEHTOB.

I'naBa 2. Ilpupoansie ycjaoBusi paiiona ropoaa Tomcka

OkoJjioruyeckasi OOCTAaHOBKA TEPPUTOPUM OMNpEENsieTcsl KaK TEeXHOTeHHOU
NEATEIIBHOCTBIO YEJIOBEKA, TAK U MIPUPOJIHBIMH YCIOBUSIMU PalioHa.

Knumam, penvedh, cuopoepagus

['eorpaduueckoe nosnoxxenue ToMckoil 00acTy, Jexamniei B ryOuHe OOIMIMPHOTOo
KOHTUHEHTA, ONPEEIISIET €€ KIMMaT KaKk KOHTUHEHTAJIbHBIN, OOpeanbHbIH, epeX0HbINA
OT YMEPEHHO BJIAXKHOTO MSITKOTO K pe3Ko KOHTHHEeHTalbHOMY (Mmuxems, 1969;
Kmumar. .., 1982; Asemyka, 1986; [Ipoekr..., 2007).

Cpenuss rojmoBasi Temrieparypa Boszayxa -0,6°C. IlpeobGnanatomumu B Tomcke
ABJIAIOTCSL 10HBbIE BeTpa. CpeaHerogoBasi CKOPOCTh BeTpa cocTaBiseT 3,6 M/c.
CpenHeroioBoe KOJUYECTBO OCATKOB — 535 MM.

JIMUTENBHOCTD YCTOMUYMBOIO 3aJIETaHMsI CHEXKHOTO TIOKpoBa B cpefHeM 170 nHel,
BbICOTA 3a 3uMy 60 cM, 4YTO JAellaeT CHEroBOW IOKPOB HICAIbHOM Cpenol s
U3Y4YEHUS BO3MOXHOI'O MIOCTYIUICHUS 3arpsS3HSIOIINX BEIECTB B IPUPOJHBIE BOJIBI.

TeppuropuanbHo ropoa TOMCK pacnoJIoKeH B I0r0-BOCTOYHOW 4YacTH 3aragHo-
Cubupckoil paBHUHBI, B npeaenax Yynbimo-Exuceiickoro miaro, mpencTaBisioLIero
co00il paBHHMHY, IOCTENEHHO TIOHIKAIOIIYIOCS B CEBEPHOM U CEBEPO-3alaJHOM
HarnpaBiieHUsX. Mccnenyemslii paiioH pacnonaraercs Ha Tomb-SiiCKOM MeXIypedbe
(CepacumoB u ap., 1974).

['upporpaduueckas cetb mIpenacTaBiieHa pekamu Tomb, Yimaiika, bacannaiika,
Kupruska.

T'eonozuueckoe cmpoenue

B TexkToHMYeCKOM OTHOLIEHWM TEPPUTOpPUSA palioHa rTopoaa Tomcka
pacnosoXeHa Ha COWIEHEHUHM JBYX CTPYKTYp: 3MUrepuUuHCKON 3anaaHo-Cubupckoi
IUINTBI U TepuuHU] ToMb-KOJBIBAHCKOM CKIaayaToll 30HbI, & TOYHEE B 30HE
HOTPYXKEHHUs] TOCIEAHUX. OJTUM OOYCIOBJIEHBI BCE OCOOEHHOCTH TI'€0JIOTHYECKOTO
CTpPOEHUsI TEppUTOpHH. B paspesze BBIACIAIOT J1Ba CTPYKTYPHBIX 3TaXa: BHU3Y —
BEPXHEMAICO30MCKUIM  CKiIamuaThlii  (QyHAAMEHT, TMPEJCTaBICHHBIA  MecYaHo-
IJIMHUCTBIMU ~ CJAHIIAMU HIDKHETO KapOoOHa, MpOpBaHHBIN Jaiikamu A1a0a3os,
IPEANOJIOKUTEILHO FOPCKOIO0 BO3pAcTa; B BEPXHEHW YAaCTH — MaJOMOIIHO I0OJOr0
3aJieraromuil miaThoOpMEHHbBIN 4eX0J Me-KaitHa30MCKOTO BO3pacTa

B reonornueckoM CTpO€HMM NPUHUMAKOT YU4aCTUE OTIOKEHUS PA3IMYHOTO BO3pacTa
U TEHe3uca: OT KaMEHHOYTOJIbHBIX (OTJIOKEHUs (yHIaMeHTa, BBIXOAAIIET0 Ha
MOBEPXHOCTh B 0OpTaxX MaJIbIX PEK) 10 YETBEPTHUUHBIX (OT CKJIOHOBBIX OTIOKEHUN ToMb-
Sliickoro BojOpaszena 0 COBPEMEHHBIX OTJIOXeHUH moviMel p. Tomu) (MBaHoB, 1956;
Manankos, 1999; OnbxoBatenko, 1999 u np.).
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T'uopozeonocuueckue ycnosusi

['upporeonoruyeckue ycioBHs TeppuTOpud I. ToMCKa MNpesonpenensorcs
OCOOCHHOCTSIMH T€OJIOTUYECKOTO CTpOoeHHA. B miuoTHeIX mopoaax ¢yHIaMeHTa
3aJIeraloT TPEIIMHHBIEC, MPEUMYIIECTBEHHO HAIOPHBIE BOJbL, KOTOPbIE YaCTHYHO
UCTIONB3YIOTCS JUUISl HYKJ XO3SHCTBEHHO-TIMTHEBOTO BOJOCHA0XKEHUS HA TEPPUTOPUHU
ropoaa. Jus peIXJBIX MOPOJ YEXJa XapaKTepHO OJM3KOE€ K TOPU30HTAJIbHOMY
3ajleraHie, B COOTBETCTBMM C KOTOPBIM BO3MOXKHO BBIJEIEHHE BOJOHOCHBIX
TOPU30HTOB IO JIUTOJIOIO-CTPATUTPaPUUECKOMY TPUHIIUITY.

B cootBercTBUM € OCOOEHHOCTSIMU 3aje€raHusl W NMUTaHUS MOJ3EMHBIX BOJ B
npenenax TeppuTopuu T.ToMcka psll aBTOPOB BBIIEISET BOJOHOCHBIM KOMILJIEKC
YETBEPTUYHBIX  OTJIOKEHUH, BOJOHOCHBIH  KOMIUIEKC  HEOT€H-TIAJI€Or€HOBBIX
OTJIO)KEHUH U BOJOHOCHBII KOMIUIEKC Maje030MCKUX 00pa3oBaHui. OCOOEHHOCTBIO
THJIPOr€OJIOTHYECKUX YCIOBUH Ha TOPOJCKOM TEpPpUTOPUHU SBISETCA IMIMPOKOE
pa3BUTHE BEPXOBOAKH, KOTOpas IOJA BIMSHMEM TEXHOTEHHBIX (DAaKTOPOB HHOI/AA
npuoOpetaeT 4yepThl rpyHTOBOro nortoka (Kapmcon, 1975; Kyzeanos, 1995, 1984,
1998; KyseBanos, [1IBapuies, 1997).

I'naBa 3. Xumunueckuii cocTaB MPUPOIHBIX BOJ

B T1abn.l mnpencraBieHsl JaHHbIE TO TMpefeliaM COACPKAHUS HEKOTOPBIX
KOMITOHEHTOB XMMHYECKOTO COCTaBa MPUPOTHBIX BOJI.

Cneecosvle 600bl  ynbrpanpechHbie  (35-158 wMr/in), B OCHOBHOM HMEIOT
HEUTpaJIbHYI0 BelWyuHy pH, XOTS BCTpedaroTcsi CiiaboIIeNOuHbIe, CIIa00KUCIBIE U
KHCIIbIe BOJIBI (4,6-8,0), TuapokapOOHaTHBIE KaJIbI[UEBLIE.

Iloozemuble  600b1 MIPECHBIC (0,15-0,9 r/m), MIPEUMYIIIECTBEHHO
TUAPOKAPOOHATHBIE ¢ PA3IMYHBIMUA COOTHOIICHUSIMH Kaiblus U MarHusi. C riryOuHoON
BO3pacTaeT olIasi MUHepaIn3alus BoJ B OCHOBHOM 3a cueT HachieHus Bog HCO;'.

N3 n3y4eHHBIX poOHUKOG BBIJIETSETCS 10 CBOeMy cocTaBy JlalbHMiA KiTt04, BOAa
KoToporo coyioHoBaras (1,2 T/;1) XJopuaHas HaTpueBas B TEUCHHUE BCEX JIET
onpoboBanus. Boga pojiHMKa, pacnoyiokeHHOro B mep.YexoBa (psaoM ¢ POJAHUKOM
JanbHuil kmrou) B mocienHue roabl omnpodoBanust (2003-2009) Takxke sBiseTcs
cosonoBaroi (1,1 r/i).

ITo xumMuyeckoMy COCTaBy BOJla pyuvbes HEUTpasibHash WU ciaboliesouHas
(7,2-8), mpecnas (0,1-0,5 1/;m), ruapokapOOHaTHas KaJlblIMEBO-HATpUeBas. JIWmib
pyuel Ha yi.DHepreTuiecKas TuApoKapOOHaTHBIN HATPUEBO-KAJIBIIEBBIM.

[To momydeHHBIM JaHHBIM BOJAA pexku Yuwiaiiku Ha BCEM TPOTSHKEHUU TpEecHas

(0,4-0,5 r1/a), ruapokapOOHATHAS | s
KaJbllMeBass C HEUTPAJIbHOU WIIH
CIa00KUCIION peaKIuei.
JIrobombiTHO, uro pH BOmbI | 7
BJIOJIb TCUCHUS HE YBEIMYUBACTCS, N
KaK 3To oObI4HO ObiBaeT (CaBUYEB, \‘—‘\/
2003), a B paiione ropoja cHayaga ¢ |
TMIOCTYTUICHUEM 3HAUUTEIILHOTO | s
KOJIMUECTBA KUCIIOT, HEHTPAIM3YIOIIIX oronanass, Crnavovamocr nocooaomui | Jonoomens nneacon © yere
LIEJIOYHOCTh, YMEHBINAETCA C 7 1O
6,6 (puc.2), a ¢ TOCTYIUICHUEM B Puc.2. 3nauenue pH p.Ymaitku no qivHe
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PEKY BBIITYCKOB CO LIEJIOYHOM peaklueld cTaHOBUTCS paBHOU 8. OTCro/1a Ha y4acTKe co
CJIabOKHUCIION peakiuel BoJ MPOMCXOAUT yMeHblIeHue coxaepxkanuid mona HCOj', a
3HAYUT U 00IIEH MUHEpAIU3alMi PEUHOM BOJIBI.

Heobxoammo 00paTtuTh BHUMaHUE, YTO COJICHOCTh Y IIIAMKH JOCTATOYHO BBHICOKA
(0,4-0,5 F/CM3), yTO OJIM3KO K 3HAYCHMSIM MOA3EMHBIX BOJ 3TOoro peruona (IIIBapiies,
1998). CnemoBaTenbHO, dTa peKa MMEET MPEHMYIIESCTBEHHO IOJ3EMHOE MHUTAHUE,
KOTOPOE U OIpEAEIsieT BO MHOTOM CIIEU(PUKY ee XUMUYECKOTO COCTaBa.

Tadomuma 1
XUMUYECKUH COCTaB IPUPOIHBIX BOJ TeppuTOopuu r. Tomcka, Mr/n
(MuHEMaNBEHOC/MaKCHMATbHOEG/CpEIHEE)

O6bexkr | M' | pH |Fewu| NO; | NH4F [HCO3[ SO~ | CI' [Ca®* | Mg®* | Na™ | K™ | TTO® |N°
ornpoOoBaHUs

K. 1 (69|03 3 -- -- 500 | 350 | -- - 1200 | -- 5
IIK, - | -1011008 | 05 == -- |300|180] -- |120] 50 =
Cuer 0,035/ 46 [<0,3| 0.01 |<0,05| 18 0 3501 01 0,1 0,96 |53

0,158, 8,0 | 0,9 3 2.1 73 12 163,0|350| 85 47,4 4,48
0,068 74 |[<0,3]| 0.09 | 14 39 25 |88 57| 16 12,7-- 2,35

Pexn 0,34| 66 |0,26| 0,02 | 0,13 | 219 20 | 28 |800| 89 |155| 14 | 16 (30
05183 |165| 0,19 | 0,97 | 390 | 145 |32,7|83,0| 11,0 {30,0| 3,1 | 26
042| 74 1064| 0,08 | 0,58 | 282 79 |153|819| 97 [234]| 21 | 265

Osepa 0,2 | 6,0 |<0,1<0,003] 0,1 104 | 40 | 13 | 22 12 13 | 15| 44 |15
0,7180]| 5 8 1,5 549 | 180 | 142 | 180 | 15 30 | 28 | 124
03776 ]113] 0,88 | 0,51 | 260 21 425|728 144 [222] 2,1 | 8,08

Pyubn 09 | 6,6 |<0,1{<0,003|<0,05| 722 | 40 | 50| 20 | 24 |35 |06 | 108 |15
1580 (175/0310| 04 | 915 | 150 | 639|200 | 82 |280| 30 | 11,0
05177 ]015]/0075| 03 | 354 | 269 | 39 |988] 16,1 |199| 2,6 | 3,64

Pomnukun | 0,25 | 5,4 | <0,1|<0,003| <0,05 | 122 02 |14 | 28 | 49 |45 |05 0,08 |70
1,4 180 |1,08|0490 | 097 | 659 | 106 | 664|206 | 67 |355 | 10 | 10,4
051 7410210068 0,16 | 3706 | 243 |324|108 | 178 |172] 1,7 | 2,15

Komomuer | 0,37 | 7,0 | <0,3|<0,003| <0,05 | 142 20 | 32 | 80 12 17 | 1,0 | 3,75 |15
1 [80]54|015 | 24 719 60 |412 1184 | 64 |117| 9 | 8,06
05| 75 |<03]| 008 | 0,90 | 368 | 106 | 784|129 | 198 [341| 29 | 7,15

Yersep- |0,15| 6,6 | <0,3|<0,003| 0,42 | 146 40 |71 |5 | 98 |76 |10 - |30
tmuneix | 05| 7,6 1106 | 01 34 | 421 60 | 160 | 63 33 28 | 15
omtoxennit| 0,35| 7,2 |<0,3]0,085| 0,93 | 279,5| 28.6 |37,0107,7| 16,4 |178| 31

[MTaneore- | 0,23 | 6,8 | <0,3 |<0,003| <0.05| 200 40 | 14| 40 | 98 | 6009|096 |30
HOBBIX 08|78 |55|005| 15 634 75 | 107 | 176 | 33 30 |14 | 28
ornoxenuit| 045| 7,3 |<0,3/ 0,006 | 0,5 381 | 106 |12,7]965]| 164 112 11| 19

IMTaneo- |0,68| 7,4 |<0,3|<0,003| <0.05| 420 80 |17 (862 29 |10 | 10| 0,56 |30
soiickux | 0,9 | 80 | 45| 01 4,5 610 | 130 | 177|190 | 59 |165| 22 | 2,3
ornoxenmit| 0,53 | 7,5 |<0,3| 0,04 | 09 |4166| 12,1 |285|110,9] 181 |129| 13 | 143

BomoHOCHbBIE TOPU30HTHI

Ipumeuanue: TIJIK,., — mst xo3siicTBeHHO-TMTEEBOrO HasHaueHus; [1JIK, — 1 ppib0X03HCTBEHHOrO Ha3HAYCHUS;
1 — MuHepanm3anys, /11, 2 — IepMaHraHaTHast OKUCIAEMOCTh, MrO/JT; 3 — KOJTIMYECTBO aHAITH30B.

B nepuon monoBonbs B p.Tomv B uyepre r.Tomcka HabmogaeTcsi BeJIUYMHA
MuHepammzaiuu 0,1-0,2 r/1, B aetHior0 Mexenb 0,3-0,4 /1. Bennunna pH B MeXeHb
TaK)Ke YBEJIMYMBACTCS 10 8, XOTS B OCTAJIbHOE BpeMsl OHa Koselsiercs B npezenax 6,8-
7,2. W3MmeHenue xummuueckoro cocraBa p.TomMp HaOdomaeTcs mocjie BHAJICHUS
p.Ymaiiku — He3HauUTENbHOE yBEIMUYEHHUE CYNb(aToB, XJI0pa, roApokapOOHAT-HOHA,
MUHEpATU3aL1H.



I'nmaBa 4. MuxkpoOuo0JIOrHYecKHii COCTAB KAK MOKa3aTeJb IKOJOTHY€eCKOT0
COCTOSIHUSI IPUPOAHBIX BOJ

Mukpoopranu3Mel 10 CBO€Hl  (HU3HOOMOXMMHYECKOW TMPUPOAE  SBISIOTCA
HanOoJiee YYTKUMH WHIAKATOpaMHU JIFOOOTO HW3MEHEHHUS XHMHKO-IKOJIOTHYCCKOU
OOCTaHOBKHM OKPYXKAIOMIEH Cpeabl. ITO CBOMCTBO MHKPOOPTaHU3MOB OBLIO
YCTaHOBJICHO MHOTOYHCICHHBIMU UccienoBanusiMu eme B 30—40-X rr. mponuioro Beka
psaom yuenbix: C.H. Ctporanossim, H.H. JIutBunossiM, JI.U. Mauem, M.I'. Kuuenko
U B TOCIEAYIOIIMe TrojAbl MOoATBepxkAeHO Apyrumu aBTtopamu (Hanusaiiko, 2000;
Macler, 2000).

TeopernyeckuM OOOCHOBAaHMEM HCIIOJIB30BAHUS MHUKPOOPTAaHU3MOB B KayeCTBE
WHJIMKAaTOPOB COCTOSIHUSL OKPY’KAIOLIEH CpENbl SABJISETCA MOJIOKEHUE, BBIABUHYTOE
akanemukamu B.M. Bepnaackum, C.C. CyxaueBbiM, C.C. IlIBapuem u apyrumu
KPYIHEHIIIMMHU UCCIIeIOBATENsIMA O TOM, YTO B JIO0OM TOUKE OKpyKaroueh cpembl
CYILIECTBYET OIpECICHHAas] CBS3b MEXKIY KOHILEHTpalueld OHojerpagupyromux
BEILECTB U KOJMYECTBOM MUKPOOPTaHU3MOB, HCIOJIB3YIOIIUX 3TH COSTUHEHUS.

Hamu wu3ydanoch coaepxaHue€ B NPHUPOAHBIX BOJAX MHUKPOOPraHU3MOB
pasnuYHBIX Tpodudeckux rpymi. [lomyderHble JaHHBIE CYMMHUPOBAHBI B Ta0II. 2.

B cHece  TOCTOSHHO  TPHUCYTCTBYIOT  TeTEpOTpO(dHBIE, canpodUTHEIE,
HE(DTEOKHUCIIAIOINE u JNEeHUTpUDUITUPYIOIITIE MUKPOOPTaHU3MBI.
CynbdaTtpenyuupyrolire 0aKTeprun BCTPEYAIOTCS SNTU30IUYECKU.

B noozemmwix 600ax oauroTpodnl COCTABISAIOT HAUOONBIIUNA  MPOIECHT
COJIep KaHMUsl U3 BCEX M3YUYCHHBIX MHUKPOOPTaHu3MOB. OHU CUMTAIOTCS aOOpPUTEHHOU
Mukpodopoit nomzemubsix Boj (['opnenko, dyOununa, Kysuemnosn, 1977; I'pomos,
ITaBmrouenko, 1989; Pomanenko, 1973, 1979; Hukutun, Hukutuna, 1978; JlanTena,
1981; Kwumuna, 1999). Canpodutel, rerepoTpodsl, ACHUTPUDUIMPYIOIIHE,
HUTPUPUIUPYIOIINE, HE(DTEOKUCIISAIONINE u Cyab(aTpelylHpyoIne
MUKpPOOPTaHU3Mbl TaKXK€ MPUCYTCTBYIOT B OOJBIIIOM KOJIHMYECTBE. MUHUMAIBHOE
KOJIMYECTBO MPAKTUYECKU BCEX U3YUYEHHBIX TPYII MUKPOOPTAHU3MOB XapaKTEPHO IS
BOJOHOCHOTO TOPU30HTa NAJEOr€HOBBIX OTJIOXEHHUM, MaKCUMaJbHOE — [JIsI BOJ
YETBEPTUYHBIX OTJIOKEHUM.

MUKpOOHOIOTUYECKU  COCTAaB  POOHUKOG  ONpPENeNsaeTca  XapakTepoMm
aHTPOINIOTE€HHOM OCBOEHHOCTHU Tepputopun ropoaa. llpeobmamaror B X Bogax
ncuxpoduiibHple  canpouThl,  HEDTEOKHUCIAIOMIME U HUTpUPUIUPYIOLIKE
MuKpoopranusmbl. @Dortorpadum  OakTepuambHBIX TEH3aKEeW  HEKOTOPBIX W3
W3YYEHHBIX POJTHUKOB MTPUBEICHBI HA PUC.3.

Pexu Taxke comepkar AOCTaTOYHO OOJBIIOE KOJIUYECTBO HM3YUYEHHBIX TPYIIT
MUKpPOOPraHU3MOB. MakcuMallbHOE UX CojAepKaHue 3apUKCHpPOBaHO B MPoOax peKu
VYmaliku, 0oTOOpaHHBIX B MECTaX MOCTYIUICHUS B PEKY 3arps3HSIONIMX BEIIECTB OT
JIOMOB YaCTHOTO CEKTOPA.

bakTeproieH03bl N3YUYEHHBIX 03€p OTINYAIOTCS OOJBIITUM pa3HooOpasueM. B ux
BoZe cCynbpaTpeAylUUpYIOIIMEe MHKPOOPTaHU3Mbl W OJUTOTPO(BI  SBISIOTCA
npeo0IaaloMMU TPyNaMyd MUKPOOPTraHU3MOB. XapaKTep MUKPOOHBIX LEHO30B U
KOJIMYECTBEHHOE COJEPKaHNE MUKPOOOB Pa3IMYHO B TUIAHE aKBATOPUH OJTHOTO U TOTO
K€ BOJOEMA U OMNPENESAETCS B 3HAUUTEIbHON CTENeHN Ka4yeCTBOM OEperoBOro CToka
(Hanusaiiko, [Taceunuk, 2009).
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Ta0muma 2
MukpoOuosornyeckuii coctaB MPUPOIHBIX BOJ Tepputopun r.Tomcka, Ki/mi
(MUHUMATFHOE/MaKCUMAIILHOE/CPETHEE)

OOBeKT Omu- | Me3o- | Ilcux- | I'erepo- | [enur- Hurt- Hedre- Cynb-
onpoOOBaHUS rorpo- | ¢unb- | popwib- | Tpodpsr | pudu- pudu- | oxucnsa- | darpe-
()5 Hble [HblE canpo-{(Ha MITA| mupyto- | mupyro- | omue | IyUupy-
camnpo- dbuthl 1:10 ue e FOLLMIE
(buUTHI
KoauyecTBo B 6290 | 0-100 | 40-500 | 800+45 | 90+23 | 200+45 | 460+57 30+5
4YHCTOM BOjE
CHer -- 40 -- 20 -- -- 0 --
35200 20360 12100
2566 3460 1572
Pexn -~ -- 105 430 -- -- 150 --
60860 25360 6620
6568 7565 2955
O3epa 330 80 180 0 0 0 200 0
25220 580 5000 870 10000 10000 15800 100000
9635 209 1820 175 4755 2480 4982 11037
Pyupn 98 0 0 40 0 0 0 10
256000 320 2400 139700 10000 1000000 20300 1000
30680 75 11110 3102 163240 3755 223
Ponnuku 10 0 60 20 0 0 0 0
74100 | 43000 | 1000000 1680 10000 1000000 | 280000 10000
8100 2830 64110 739 1350 30710 36984 440
Kosoist 5480 12 60 390 10 0 0 0
91220 230 6300 48050 10000 1000 1620 1000
19390 97 1670 5820 4180 410 560 410
z Yetsep- 4060 0 0 740 0 0 860 0
z THYHBIX 88000 220 2200 17500 10000 10000 6500 1000
2| oTIoKeHHUH 30880 84 500 6850 3020 1730 2970 170
&| TManeore- 270 0 0 50 0 0 0 0
) HOBBIX 9460 40 1400 31000 1000 1000 520 100
:m: OTJIOKEHUH 7470 6 104 2310 280 390 90 20
2 [Naneo- 10 0 0 10 0 0 0 0
= 30UCKUX 60500 540 14000 19000 10000 10000 2780 10000
&| ornoxenuit 8600 20 430 2650 1350 940 1290 450

[Ipumeuanue: 3aHaKOM «--» O0OO3HAYEHO, YTO JaHHBIE TPYIIBl MHUKPOOPTAHHU3MOB HE ONPEICISUTUCH WU
OTIpeNieNsIch B 6ayuiax 6e3 mojacyera coaepskaHus KOJIUYeCcTBa KIETOK B | MJI BOABIL.

bakTepuanbHbIi nei3ax bakrepuanbHbIi nensax bakrepuanbHbIi nen3ax
ponHuKa Ha nepeyike Yexosa ponnuka Apkanua BaHoBa  poanuka Akagemuueckuii Ne 2
(Ooub11I0i)

Puc. 3. bakrepuanbHbie Mer3aXu HEKOTOPBIX U3 U3YYEHHBIX POJTHUKOB.
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I'maBa 5. 9K0J10r0-reoXuMHYeCKOe COCTOSIHAE MPUPOTHBIX BOJ
MHOrO4HCIIEHHBIMU HMCCJIEIOBAHUSIMA YCTAHOBJIEHO, YTO KaK MOBEPXHOCTHBIE,

TaK W TOA3EMHBIE BOJBl ypOAHW3WPOBAHHBIX TEPPUTOPHA  MPETEPIICBAIOT
cymectBeHHble n3MeHenus (TrotonoBa, 1987; JlomoHocoB u p., 1993).
BosnelictBue Ha NpuUpOAHBIE  BOABI

TOPOJIOB TPOUCXOJUT YK€ Ha aTMOTCHHOM
srarie ux ¢opmupoBaHus. CpenHee 3HaUCHHUE
NbUJICBOM  Harpy3ku B ropoie  Tomcke
MPEBBIIIAET (POHOBYIO HArpy3Ky IMOUYTH B 5 pa3
W CcoCTaBsieT mo pa3HbiM JaHHbIM 49,0-63
MI/MCYT 1 M3MeHsIeTes oT 16 10 303 Mr/M2cyT.
Ha ocnoBe »toro moxkazarenst (MBaHoB,
2006; Tanorckas, 2008) MOXXHO cuenaTh
BBIBOJI, 4YTO CEBEpO-3allaJiHbIE M CEBEpo-
BOCTOYHBIC paliOHBI TOpOAa, B OTIMYHE OT
IOKHBIX H  TICHTPAIbHBIX, TOJBEPTalOTCS
HamOoJIee WHTEHCUBHOMY BO3JCUCTBHIO CO CTOPOHBI OOJBIIMHCTBA MPOMBIIIIICHHBIX
IPEIIPUATHI TOPOJa, TaK KaK pacrojiaraloTcs ¢ MOIBETPEHHON CTOPOHBI (puc.4).
OrieHKa YKOJIOTHIECKOTO COCTOSIHUS TIPUPOTHBIX BOJ HAMH ITPOBOIIACH HA OCHOBE
knaccudukarmii B.JI. Pomanenko u ap. (1990) u H.I'. Hanmusaiiko u ap. (2002) — tad:mn.3.

Puc.4. Pacnpenenenue nbUieBoOi

Harpy3Kku Mo aJIMUHUCTPATUBHBIM
o 2
palioHaM ropojia, Mr/cyT-m

Tabmauma 3
KHaCCI/Id)I/IKaHI/IH 9KOJIOTHYCCKOT'O COCTOAHUA IIPUPOAHBIX BO
DKOJIOTHYECKOE XuMHYecKUe MOKa3aTeIn
COCTOSIHHE BOJI pH [ NH,, | NO; [ NOs, | PO,%, |0z %[ MO, |BIIKs,
MrI/1 MrI/1 M/ mr/n | "Hac-1 | MrO/a | mrO/n
1.IlpenenpHO yncTas 7 <0,05|<0,001|<0,05|<0,005| 100 | <2 | <04
2. Yucras 6,5-6,9 | 0,05-|0,001-1|0,05-|0,005-| 81- |2,1-6,0(0,4-1,2
7,1-75 | 0,20 | 0,005 | 0,50 | 0,030 | 100
3.Y nosnerBopurensHol| 6,1-6,4 | 0,21-|0,006-|0,51-|0,031-|61-80| 6,1- [1,3-2,1
YHUCTOTHI 7,6-79 | 0,50 | 0,020 | 1,50 | 0,100 10,0
4. YMepeHHo 5,3-5,6 | 0,51-]0,021-|1,51-|0,101-{31-60|10,01-2,2-6,9
3arpsi3HEHHAs 8,4-8,7 | 2,50 | 0,100 | 2,50 | 0,300 20,00
5. Becema rpsiznas | 4,0-5,2 | 2,51-|0,101- | 2,51- | 0,301- |10-30| 20,1- | 7,0-
8,8-9,5 | 5,00 | 0,300 | 4,00 | 0,600 25,0 | 10,0
6.IlpenensHo rpsi3Has |<4,0>9,5/>5,00(>0,300| >4,0 |>0,600| <10 | >25,0| >10

ITponomkenue TadauIs! 3

MI/IKpO6I/IOJ'IOFI/ILICCKI/Ie IIOKa3aTCIn

Meszo- | [cuxpo- | Omuro- | I'ete- | Ammo- | Henut- | Cymedar- |VYpo-| Hedre-

¢unbHbIe | QuibHBIE | Tpodbel |poTpo-| HuMbHU- | pudn- penymu- | 6ak- | oKHCIIA-

campo- campo- ¢bl | nupyro- | HUpyro- | pyHIue | Te- | omue

¢buTHI ¢utsl ye e puu
1 0 0 3380 | 410 | 270 80 0 30 0
2 0 0 6290 |1520| 520 650 0 340| 1770
3 30 220 9210 ]2620| 770 1220 280 660 | 5250
4 50 625 12120 |3730| 1020 | 1790 620 990 | 17140
5 80 1030 | 15030 [4830| 1270 | 2360 948  |1310] 33280
6 360 5120 | 44180 |15900] 3730 | 8070 4270  |4560) 48400

Takoke poBeNeH aHAM3 COOTBETCTBUS COCTaBa MPUPOIHBIX BOJ TPEOOBAHUAM
CanlluH, a 1511 MOBEPXHOCTHBIX BOJ JaHA OIIEHKA MX AKOJOTHYECKOTO COCTOSHUS Ha
ocHoBe PJ[ 52.24.643-2002 «MeToa KOMIUIEKCHON OLEHKH CTENEHU 3arpsi3HEHHOCTH
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IMOBCPXHOCTHBIX BOJA IIO0 THAPOXMMHYCCKHM IIOKA3aTCIsIM» W IIPOBCACH aHAIU3

[ <7 1758
7-75 >8

Puc.5 pH cuera r.Tomcka

1115 @ >2.1

COOTBETCTBUSI ~ TpPeOOBaHWSM ISl IIeJIeH
pBrIOOpa3BEICHUS.

Cneeosou nokpos. Bce 3arps3Hsioniye
BEIECTBA U3 aTMOC(Ephl aKKyMYIHPYIOTCS
CHETOBBIM TIOKPOBOM H C HACTYIUICHHEM
BECCHHETO TIEpHOJa TOMANal0T B TMPUPOIHBIC
BOJIbl. XMMHUYECKHUM COCTAB CHETA CYIIECTBCHHO
OTJIMYAETCS OT €ro cocTaBa 3a TMpeiesiaMu
ropoaa (Cemuna u ap., 2003) u B mpenenax
caMOil  TOpPOACKOM  TEppPUTOPUU  TaKxKe
HAOJIOMAIOTCSA CYIIECTBEHHbIE HW3MEHEHHUS OT
TOYKH K Touke. 3HaueHme pH armocdepHbIx
0CaJIKOB, XapaKTEepPHOE ISl JAaHHON TEPPUTOPHH,
paBHo 6,3-6,8. Ha Ttepputopun 1. Tomcka
BennurHa pH CHEroBbIX BOJ KoJeOneTcss B
mupokux Tmpeaemax — 4,6-8 (puc. 5) wu
CYIIIECTBEHHO OTJIMYAeTCsl OT €€ 3HAueHWil 3a
ropoaoM — 5,5-6. M3 u3y4eHHBIX B CHETOBOM
MOKPOBE KOMIIOHEHTOB XHMHUYECKOTO COCTaBa
HE COOTBETCTBYIOT HOpPMaM, YCTaHOBJIECHHBIM
ms neneil peidopassenenus NH, B 90 % npo6,
NO; B 17 % mipo6 (puc. 6-7), Hg B 93 % mipo0.

[J<05 " <008 [ 0,16-0,24 MAKp=0,08 mr/n
[]05-1 M 162 nNoKp=0,5mr/n  [J0,08-0,16 M >0.24
Puc. 6. AMMOHUIAHBII a30T B CHeTe Puc.7. Hutputs! B cHere r.Tomcka

r.ToMmcka
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I'POC-2 sBnsercs ONHMM M3 OCHOBHBIX MCTOYHHMKOB 3arpsA3HCHHs CHEra, Ha
KOTOPBIM MPUXOJUTCA OCHOBHAS JOJSl PAJUOAKTHUBHBIX, PEIKUX U PEIKO3EMEIbHBIX
sanemeHToB (TanoBckas, 2009).

[Io conepxaHHIO MHKPOOPraHU3MOB CHEr Teppuropur r.ToMcka sBisieTcs
IpSI3HBIM U O4YeHb rps3HbIM B 50% oToOpanHbIX npoO. Hanbonee 3arpsi3HEH CHer,
OTOOpaHHBIA PSIIOM C MYCOPHBIMHU CBajKaMH, JaXX€ €ClId OHU O00OpYAOBaHBI
KOHTEHepaMu, B MecTaxX OOJIBIIOTr0 CKOIUICHHUs JIojel (aBTOOYCHBIE OCTaHOBKH,
napKy, Marasunbel). B cHere, oTOOpaHHOM psIOM C MeCTaMU BBITYyJla COO0aK,
COJIEPIKUTCSL OOJIBIIIOE KOJMYECTBO CAanpoPUTHOW MHKPO(IIOpHI, B YUCIE KOTOPOH
YacTO BCTPEUAIOTCS YCJIIOBHO-TIATOICHHBIE MHKPOOPraHM3MbI ponxa Pseudomonas u
Buaa Proteus vulgaris, koTopble Tpu TONAJaHAU B OPraHU3M MOTYT BBI3BaTh
BOCITaJICHWE Mo Tumy kuineyHol uHbpeknuu (Upader, 1964; Huxutun, Hukutuna,
1978). OcoOeHHO BBICOKUM  COJIepXaHHEM TreTepoTpodoB, campoPuUToB |
HE(PTECOKUCIAIOMMX OaKTepui OTIMYAIOTCS CEBEpPHbIE U CEBEPO-BOCTOYHOM YaCTH
ropojia: paiioH cTaHuuu TOMCK — 2, yd4acTok npocrekta KoMcoMonbCKoro oT rionaimn
Kupoga k ynune CuOupckoil 1 B BOCTOUHOM YacTh ropojia B paiione yiu /1. bennoro.

UuCThIM 1O COAEPKaHUIO MUKPOOPTAaHU3MOB SIBJISIETCS CHET B JICCHOM 30HE U B
MecTaX, TJI€ Tps3HBIM CHEr TIOCTOSIHHO BBIBO3ST, HE JaBas pPaclpOCTPaHUTHCS
MUKPOOPTaHU3MaM.

Takum o0pa3zoM, HauOOJIbIIIEE 3arps3HEHUE XapaKTEPHO JIJIsi pallOHOB CEBEPHOM
U IEHTPAJILHON YacTel ropoja, 30H BIMSHUS MPOMBINUICHHBIX npennpusituit (I'POC-
2, OO0 "KontuneHTbh" (MpoM3BOJCTBO KUPIHUYA), MECT CKJIAJIUPOBAHUS 3aIllacoB
necka U TEXHUYECKOW COJd Ui OOpbOBI C TOJOJIETHBIMU SBJICHHUSIMHU Ha JOpOTrax B
3MMHEE BpPEeMsl, a TAKKe B MECTaxX OOJIBIIIOTO CKOIJICHUS! aBTOTPAHCIIOPTA.

lloozemnble 60061 MAKCUMAIIBHO 3AIUIIEHBI OT aHTPOIMOTEHHOT'O BO3JACUCTBUS U
B OCHOBHOM XapaKTEpU3YIOTCS KaK «YUCTBIE» U «YAOBJIETBOPUTEIBHON YHCTOTHI».
Hanbonee dYHCTBIM SIBISETCS BOJIOHOCHBIM TOPHU3OHT IaJICOTCHOBBIX OTJIOKCHHIH,
HauOosiee TPSI3HBIM — TOPU3OHT UETBEPTUUHBIX OTJIOXKEHUH, TJ€ BCTPEHAIOTCS
«YMEPEHHO 3arpsA3HEHHBIE» BOABI (pHC.8).

B nenom moazeMHbie BOJbI TEppUTOpUM T.TOMCKa COOTBETCTBYIOT TPEOOBAaHUSIM
CanlluH, onnako BctpeudaroTcsi mpoObl B pa3HbIX BOJOHOCHBIX KOMIUIEKCAX, B KOTOPBIX
cymectByet npesbimenne ITJIK o comepsxanuio Feyg, 1 NH,".

B ¢Bsi3u ¢ HEOCTATOUYHBIM KOJIMUECTBOM CKBaKUH Ha Tepputopuu r.ToMcka ajis
MU3YUYEHHS]  DKOJIOTO-TEOXMMHUYECKOTO  COCTOSIHMSI ~ TMOJ3EMHBIX  BOJ  BEJOCH
UCCJIeIOBAaHUE pOOHUKO8, KOTOphIX o nanHbiM A.Jl. Hazaposa (2002) nacuutbeiBaeTcs
B Tomcke okoiio 640. Kpome Toro, MeCTHbIE KUTEJIM UCIIOIb3YIOT BOIY POJHUKOB JJISI
MUTHEBBIX IIEJIeH, TOITOMY CIIEYET YACIATh 0C000€ BHUMAaHUE X KaueCTBY.

Ponauk  JlampHuE  KIIFOY, pAcHONOXKEHHBIA B nep.TUXom, MCIHBITBIBAET
MaKCHMAJIbHOE€ AHTPOINOIE€HHOE BO3JCHCTBUE, OH SBISETCA «IPEAEIBbHO TPSI3HBIM.
Bona sToro poaHuka coJIOHOBaTasi XJIOpUAHAsh HATpPUEBas B TEUEHHUE BCEX JIET
onpoOoBaHusi M He cooTBercTByeT TpeOoBanusiM CanlluH no Bemuuune oO6mIEH
YKECTKOCTH, MHUHepanu3aiuu, cojaepxkanuto NOz Kpome Toro, ero Boja 3arpsi3HeHa
MUKpPOOMOJIOTUYECKH, B TOM YHCIIE U M0 TAaKOMY OKAa3aTeslt0 KaKk MUKPOOHOE YhCIIOo
(Me3odumpHBIE canpo@UTH HE TOJDKHBI MpeBbImath 100 KiI/MIT BOJBI, @ B POJHUKE UX
cpennee coaepxkanue 120 ki/mi).

14



X

;’x
" |
*

np . NEHWHA
©

”®

P.TOMb
-
]
”
W
a
'U
'9
<
s
w
m
0“

, o

”é ’np.KIZ)Ba & ,X

yn .HaxnuMmoBa

@ °
.‘

YcnoBHble 0003Ha4YeH

Touku N3y4vyeHuns: dKonormyeckoe cocTtosiHue npupoAaHbLIX BOA

9 POAHUKM -~ PeKM 1 @ uncTas

[ @ |Becbma rpsizHas
T pyydbn
CKBaXXUHbI 5
yeTBEPTUYHAS I_XBbII'IyCKI/I 8 (@ | yAoBneTsopuTenbHo [ @ | npenenbHo rpsisHast
peKy YUCTOT
() naneoreH

) yMEpEHHO
> naneo3soi Xosepa (@] 3arpsisHeHHas

Puc.8 Cxema 3K010r0-re0OXMMUYECKOTO COCTOSIHUS TIPUPOTHBIX BOJT
Teppuropuu r. ToMcka
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«BecbMa Tps3HBIMIY SABISIOTCS poaHUKU Ha niep.Uexora (mpebienue [11K mo
Bermmunae OXK, NOj', BRICOKOE KOJTHMYECTBO HUTPUPHUIHPYIOMUX MUKPOOPTAHU3MOB),
yi1.IBaHOBCKOTO (OYE€Hb BBICOKOE COJAEpKAHUE TMCUXPOPUIBHBIX Canpo(uUTOB),
Apxaaus MBanoBa (mo BenmuumHe OJXK, BbICOKOE KOMMYECTBO HHUTPUPUIIUPYIOLIHX
MHUKPOOPTaHU3MOB). DTH POIAHHUKH TAKXKE XapaKTEPU3YIOTCS BBICOKUM MHUKPOOHBIM
gyrcioMm. B pogaukax Ha ynune CeruoBa, 40 u Ha npoxoanoi [ POC —2 nepuoanuecku
nosiBisiercst  Proteus  vulgaris, KOTOpBI  SIBISIETCS.  YCJIIOBHO  MATOTCHHBIM.
YTrieBogopOaOKUCIAIONIME MUKPOOPTaHU3Mbl MPUCYTCTBYIOT BO BCEX H3YUYEHHBIX
pOAHMKAX, YTO YyKa3blBAa€T HA ONPEACIICHHYK CTENEHb WX 3arps3HEHUs
He(TEeNnpOayKTaMH.

Hapsny ¢ aBTOXTOHHOM (mpuCyIIed BOJHBIM cpenaMm) MHKpodIopol B
POIHMKAX TaKke OblIa BBISIBJICHA M aJJIOXTOHHAasE MUKpodiopa (TIecHEeBble TPUOBbI,
AKTUHOMUIIETHI M OKpalleHHble (QOpMbI a30THUKCUPYIOUUX OaKTepuid), TUMTUYHBIM
MECTOM OOUTaHUSI KOTOPBIX SABJISETCS MouBa. MakcMMajgbHOE MX KOJWYECTBO OBLIO
OOHapy>k€HO B POJHUKE bBOTaHMYECKHI, YTO CBUAETEIBCTBYET O 3aUJICHUU
KalTa)XHOT'O yCTPOMCTBA.

YuCThIM SIBIIAETCS POJHUK BYypeBECTHUK U «YyJIOBIETBOPUTEIBHOU YHUCTOTHI»
ponHukna B Akanemroponake u B JlarepHom cany. IIpocnexuBas roloByr0 JUHAMHKY
U3MEHEHUS] HKOJIOTMYECKOT0 COCTOSIHUSA POJHUKOB, MOYKHO CKa3aTh, YTO W3MEHEHUS
OBLIIM HE3HAYUTEIbHBIMH.

Pognuku Tepputopuu ropoja arT Hadajao OOJIBIIOMY KOJUYECTBY pYubes,
KOTOpPBIE MPOTEKAKOT II0 YYacTKaM C pas3IM4HOM CTENEHBIO AHTPONOTEHHOTO
BO3JICUCTBUS U 3a4aCTyIO0 UTPAIOT TJIABHYIO POJIb B (POPMUPOBAHUM COCTaBa PEUHBIX U
O3EPHBIX BOJI FOPOJICKON TEPPUTOPUH.

Pyubn Axanemuueckuii, Jlapunka, CeBepO-BOCTOUYHBIN «yIOBIETBOPUTEIBHOM
YUCTOTHD», T.K. MPOTEKAIOT MO JIECHBIM MAacCHBaM W HCIBITHIBAIOT MUHHUMAaJIbHOE
AHTPOMNOTE€HHOE BO3JACHUCTBHUE. PyubH, MPOTEKAIOIINE B CEBEPHOM YaCTH rOpPOJIa YKE Y
WCTOKA SIBIISIIOTCA «YMEPEHHO 3arpsi3HEHHbIMW». M3yueHHbIE B PyUbsiX KOMIIOHEHTBI
XuMHu4eckoro cocrana He npeBbimarotT [IJIK nms neneit peidopasseaenus. Jiumnb B pyube
DHepreTHueckuii 3a()MKCUPOBAHO IpEBbILIEHHE Mo coaepxkanmo NH," 1,5 mr/n — B
uctoke u 1,0 mr/n B yeree (IIJK = 0,5 mr/m). KauecTBeHHbII cocTaB OAKTEPHOLIEHO30B
MOKAa3bIBAET, YTO NPOLEHTHOE COAEp>KaHUE CANPOPUTHBIX, HUTPUDULHUPYIOUIUX U
JEHUTPUPUUUPYIOIIUX MHUKPOOOB cocrtaBisier B Ouonenosze 43, 12 u 5 %
coOoTBETCTBeHHO. KommuecTBO HEPTEOKUCISIONINX OaKTepuil B CPETHEM BBIIIIE.

Pexa Vwanxa nporekaer uepe3 Bech ropoj ToMck u BOupaeT B celsi Kak
IIPOMBIIUIEHHBIE CTOKH C TOPOJCKOW TEPPUTOPHUH, TAK U BBIITYCKH OT PA3JIUYHOIO poJa
OOBEKTOB.

«Y IOBNETBOPUTEILHON YHUCTOTBDY MO XHUMHUYECKUM U MHUKPOOHMOIOTHYECKUM
MOKA3aTeNsIM MOXHO CUMUTATh BOJIbI PEKU YIIIAMKK TOJIBKO 3a MpeienamMu ropojaa —
n.IIporomnormnogo.

ITo mepe Toro kak p. Ymanka rnepecekact ropoji, B BOJE pacTyT COAEPHKAHUS TAKUX
komnoHeHToB kak NH;" (ot 0,13 10 0,9 mr/m), NO3™ (ot 2,56 10 6,60 Mr/n), SO,” (or 5,9
1o 14,5 mr/n), CI' (ot 7,1 no 32,66 mr/m), Na*, K. Ho ux cozmepskaHue HAMHOTO HIKE

TIJIK.
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OrpoMHO€ BIMSIHHE HA XMMHUYECKUH COCTaB p.YIIAWKHA OKa3bIBAKOT BBIIYCKU OT
pa3IMYHOrO pojia OOBEKTOB, COCTAB KOTOPBIX CYHIECTBEHHO OTIMYAETCS OT COCTaBa
camoii peku. CoaepkaHue€ B3BEIICHHBIX BEIIECTB, BEJIMYMHA OPTraHOJIENTUYECKUX
nokaszaresnel (3amax, OKpacka), B BBITYCKaX 3HAYUTEIBHO BBIIIE, YEM B BOJAX PEKH.
Brimycku  XapakTepu3ylOTCSi MHOTOKPATHBIM MPEBBINIEHUEM (10 CPAaBHEHUIO C
COZIep)KaHUEM WX B BOJAX PEKHM) TAKWUX BEIIECTB Kak: CyIb(aTsl, HEPTETPOIYKTHI,
IMOBEPXHOCTHO-AaKTUBHBIE BEIIECTBA, HUTPUTHI, HUTPATBl U OPTraHUYECKUE BEIIECTA,
xapaktepuszyemble nokazatensiMu XIIK, BIIKs, u nepmaHraHaTHON OKHCIISIEMOCTBIO.
OtmeyatoTcss 3HA4MTENbHbIE KojeOaHus BeauuuHbl pH B MecTax BBIITYCKOB.
Makcumanbhaas BenuunHa pH Box Bbintycka y mp. Komcomonbeknii. OIHAKO B peke

aKTUBHO ~ MAYT  OpPOLECCHl ..
CaMOOYHILICHMUS, T.K. 60000 -
COJZIEpKaHUE XUMHYECKUX 50000 -
3JIEMEHTOB nepen 40000 7
CIIE LY OLINM BBIITYCKOM o
3HAYUTEIIBHO CHUYKAETCHL. 10000

[TosTomy Ha TeppuTOopun D ) ( n - .
ropozaa p.Ymaiika : % : g : §
CTAHOBUTCS «YMEPEHHO E & S 2 B 5
3arpsI3HEHHOW, a Ha 5 E % § % %
CrenaHOBKE, TJI€ BBISBICHO 5 3 > 3 g i
MaKCI/IMaHBHO BBICOKOG M [eTepoTpodbl W CanpoduTbl M HedTeokucnatoLme
colepKaHue TeTepoTPOHBIX Puc.9. lunamrika n3MEHEHHUS KOJMYSCTBEHHOTO
MHKpOOPTaHu3MoB (puc. 9), u COAEPKaHNUSI MUKPOOPTaHM3MOB B BOAAX
B paiioHe 30J100TBAIIA p.Yaiika no mepe TeueHus ee uepes r.Tomck
«BECbMa  TpsI3HANY, rae

BBISIBJICHO MAaKCUMAaJIbHO BBICOKOE COJIEpyKaHUE Carpo(UTOB.

HabGnrogenust 3a coctaBoM pexku Tomu BETUCh C Pa3HOM MEPUOJIUYHOCTHIO B
paliloHax cTaporo U HOBOro MocTa, JlarepHoro caia, 10 U Mocie BOaAeHUs p.Y IANHKH.
ABTOp B CBOEH pabOTe UCIOJIb3YEeT KPOME CBOMX PE3YyJbTAaTOB HAOMIOACHUMN JaHHBIC
no xumuueckoMmy coctaBy p.Tomb H.M. IlIBapuesoit (1975-1985 rr), O.I'. CaBuuena
(2003), H.I". Hanugaiixo u 1.C. UBanosoii (2007).

Bo Bcex mnyHKTax HaOMIOAEHUS BOJA SIBISIETCS «YMEPEHHO 3arpsa3HEHHOI.
HaunGonee BBICOKOW YHMCIEHHOCTHIO M3YYEHHBIX MHKPOOpraHu3mMoB B p.Tomb
OTJIMYAETCs BOJA MOCJE BHAACHUS P. YIIAWKU M akBaTtopuu peunopra. Huxe mno
TEYEHHIO, 3a MpeAeaMd aKBaTOPUU TIPY30BOIO PEUIropTra KOJIMYECTBO MHKPOOOB
PE3KO CHHUYKAETCH.

AHanu3upys JaHHbIE IO XUMHUYECKOMY cOCTaBy pek Ywatiku u Tomu B ipenenax
r.Tomcka, MOXHO cKa3arb, 4TO cyuiectsyer npesslmienne IIJIK nmma  nenei
peidopazsenenus mo NO, (ITAK = 0,08 mr/m) — B mpobGax Boasl peku Yiiaiika
oroOpaHHBIX Ha moc.BocTounslii, Ha yin.Kuesckoii u B ycrbe, Li (ITIK=0,7 Mxr/n) u
Hg (ITAK = 0,00001 mr/m) — Bo Bcex Toukax orbopa mpob. Coxepxanust Li B peke
cocrasisitor 12-16, a Hg — 0,19-0,45 mxr/n. Takxe cymiectByer npesbienue [TJIK
UIs Leneii peibopasse/eHns mo comepxkanuio deronos (IIJK=0,001 mr/nm’®) Bo Beex
nyHkTax HaomoaeHus. Coaepkanre He(QTENPOAYKTOB B p.YIIaiike YBETUUMBAETCS OT
0,01 mo 0,08 (yctee) mr/n (IIJJK=0,05 mr/m). B p.Tomu conepxanue HeTEPOIYKTOB
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coctaBigeT 0,02 mr/i.

Conepxanue annoHoakTuBHbIX [TAB B Bogax p.Ymaiiku usmensercs ot 0,14 no
0,36 mr/am® (IIJIK=0,5 mr/maM°). MakcuManbHOE COfEp)KaHHe 3a(HKCHPOBAHO B
npobax 0TOOpaHHBIX B MOC.BOCTOUYHBIN U B YCThE PEKH.

[TockonbKy MUKPOOpPraHU3MbI PEATHPYIOT JaXe HA HE3HAUYUTEIbHOE 3arpsi3HEHHE
OBbLJ I€TAJIbHO U3YYEH YYACTOK PEKHU B pailoH MpoM30HbI I'. ToMcKa.

[To xomuyectBy campodutroB Boga p. TomMu Ha HCCIEAyeMOM YYacTKe B
Pa3IMYHBIX TOUYKaX ONPOOOBAHUS SIBISIETCS YMEPEHHO-3arpsI3HEHHOM, 3arpsiI3HEHHON U
rps3Hoi. Pe3ko BelnensieTcst mpoba, KOTopas oTOMpanach OKOJIO CTEHKH IOpTa, Ha
KOTOPOW CKJIQANPOBAIICSA YroJib U T'PaBUM, a TakKe MpOoObl, 0OTOOpaHHBIE HEAAIEKO OT

wishka r. CeBepcka M JayHbIX YYaCTKOB M B MecTe BrajeHuu p. bon. Kuprusku B p.
Towms (puc.10).

p.Kupruska

_ <10 kn/mn - 6e3BpeaHbl Ans
|:| 0-500 |:| 10000-50000 % 0-10 300pOBbs Yernoseka
10-1000 > 1000 kn/Mn - cBUAETENBLCTBYET
[_] 500-1000 [ >50000 [ 1000-5000 0 cBEXeM heKanbHOM
|:| 1000-10000 40-500 - Hopma ans 3arpsisHeHUn
4ncToN BoabI - >5000
Puc. 10. Conepsxanue canpopuToB B Puc. 11. Coneprxanue sHTepoOaKTEPHUil B
BoJax p.ToMu B paiiloHE MPOM3OHBI BoJax p.ToMu B paiilOHE POM3OHBI
r.ToMmcka, Ki/Mi1 r.ToMmcka, Ki1/MII

[Io xonuyecTBy SHTEPOOAKTEpUN MOMXKHO CYIUTh O 3arpsi3HEHHH (PEeKaTbHON
MUKpo(haopoil. be3BpenHbIMU ISl 340POBBS YEIOBEKA CUUTAIOTCS BOJBI, B KOTOPBIX
coJiepkaHue dHTepoOakTepuit coctapisieT He Oosiee 10 ki/mit. [Ipu conepxkanun 3TUx
OakTepuit 6osee 1000 KJI/MJI MOKHO TOBOPUTH O CBEXKeM (DEKAIbHOM 3arpsi3HCHHUH
MaTOT€HHBIMU MHUKpPOOpPTraHU3MaMH. ITo MOJTYYEHHBIM pe3ynbTaram
MUKPOOHOJIOTUYECKOT0 aHaliu3a SHTEpOoOaKTepuu B BoAax TOMHU MPHUCYTCTBYIOT B
OOJIBIIIOM KOJIMYECTBE, YTO TOXKE CBSA3aHO C 3arpsi3HeHHeM BoJIbI (puc.1l).

B OGombmom kommuectBe B p.Tomm coaepkarcs HE(PTCOKUCISIONTUE
MHUKpOOpranu3mMsl (puc.12). OgHako MoTeHIHAIbHAS CIIOCOOHOCTh MUKPOOPTaHH3MOB
K Pa3pyLICHUIO KUAKON HeTH Ha HCCeyeMOM ydacTke koJedsercs ot 5 a0 67%
(cpennee 3HaueHue 48%), 4YTO CBUACTEIBCTBYET O XOpOILIEH CIOCOOHOCTH K
CaMOOYMILIEHUIO OT HE(TENPOTYKTOB.
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Ozepa  2.Tomcka  CYLIECTBEHHO
pPa3HATCST MEXIy COO0H MO0 XUMHYECKOMY
COCTaBy, a KOJINYECTBEHHOE u
KaueCTBEHHOE coJiepKaHue
MHUKPOOPTaHU3MOB B MpoOax, 0TOOpaHHBIX
B pa3HbIX MECTaxX OJHOTO M TOrO K€
BOJOEMA CYLIECTBEHHO OTJIMYAETCs, U

p.Knpruska

OTpaxXacT XapaKTep 3arpsA3HCHUA,
MMOCTyMImaromero B BOJOCM C 6epeI‘OBLIM
CTOKOM.

Ozepa Kepenets u EpeneBckoe
ABJISIIOTCSL  «BEChbMa  TPSA3HBIMUY», OHU
3arpsi3HEHBI u XUMHYECKH, u
OaktepuanbHO. [lpuumHON  3arpsi3HEeHuUs
ATUX 03€p MOTYT ObITh KaK MMOBEPXHOCTHEIE,
TaK W  TOJ3EMHBIE  BOABI  pailioHa

0-460 - 20000-50000
] 4605000 B 50000100000 Uepemomnuku. Kpome Ttoro, o3epo
[ 5000-10000 46-0+5>7looooo Kepenerb  pacnosio’ckeHO B paliOHE
+57 - Hopma ans
I 10000-20000 Anonol Bo IIIMAJIONPOIUTOYHOTO  3aBOJa,  TECHO
Puc. 12. Coneprxanne [IPUMBIKACT K HCMY. Osepa,

He(l)TeOKI/ICJBHOI_HI/IX 6aKTepHﬁ B BOJax PAaCIIOJIOKCHHBIC B LOCHTPAJIBHOM YaCTH

p.Tomu B paiioHe nmpom3onsl r.ToMmcka, '0POJa «yMCPCHHO 3arpA3HCHHBICY. Osepa
KIL/MIT JlecHoe u CeBepo-BOCTOUHOE,

pacmoJioKeHHbIE B IECCHOM pailoHE Ha
OKpauHe ropoia, «yJa0BIETBOPUTEIbLHON YHCTOTHI.

OOpaiaer Ha ceOs1 BHUMaHWE HEBBICOKOE 3HAYEHUE TIOKA3aTels IepMaHTaHaTHON
OKUCJISIEMOCTH ¥ HaJM4YMe€ B BOJE BCEX 03€p 3HAYUTEIHBHOTO KOJUYECTBA
HEe(DTEIPOAYKTOB — pe3yiabTaT MpeoOJafaroniero IOCTYIUICHUS B BOJOCMBI
OpPTraHUYECKOTO BeIIecTBa HE(MTSHOTO psila OT PACIOJIOKEHHBIX 10 WX Oeperam
rapaxen.

Cymectyer npeBbunenne 1K, mo coxepxannto NH," B Bome o3epa Ocasaur
(0,51 wmr/m), Kepeners (0,6 mr/m), ILlentpamsHoro (0,7 wmr/m), CeBepHoro u mnpyjaa
Crenanosckoro (1,5 mr/m). Bemme Hopmber coaepxkanne NO, B Boae o3ep Keperets (0,4
mr/n), Hentpanbroro (0,5 mr/m), Ocasam (0,72 mr/m), npyn CrenaHoBckuid (8 mr/i).
Copnepxanne HedTEmpoayKTOoB H3MeHsercs B mpeaenax ot 0,1 mo 2,8 mr/m, dro
3HaunTeNnbHO npesbimaet [JIK ms neneit pproopassenenus (0,05 mr/m).

st OONBIIMHCTBA BOJOEMOB XapaKTEPHBI MPOIECCHI CaMOOYHIIICHUS, Ha YTO
YKa3bIBaeT KOJMYECTBEHHOE TMpeoliagaHue oaurorpogoB Haja canpoduTaMu
(Pomanenko, Kysnenon, 1974). Hckmtouenue cocraBisier o3epo LlentpanbHoe, B
KOTOpOM Tipeobiaganne NCuXxpoduibHbIX canpodUTOB HAJl OUTOTpodaMu yKa3biBaeT
Ha OTCYTCTBHE TPOIECCOB CAMOOYHIICHHUS W3-3a YPE3BBIYATHO BHICOKOTO 3arpsI3HEHUS
€ro aNIOXTOHHON MUKPO(IOPO.

3adacTyr0o 10 XHWMHYECKOMY COCTaBY BOJBI SBJISIOTCS UYWCTHIMHU, a aHaju3
MHUKPOOHOJIOTHYECKOT'O COCTaBa MO3BOJISICT BBISBUTH 3arps3HCHUE YK€ HAa HaYaIbHOU
CTa/INH, T.K. MUKPOOPTaHW3MBI YyTKO PEarnupyroT Jake Ha MaJlehIee 3arpsi3HeHue.

Taxoke OBUT IPOBENCH aHAIHM3 SKOJOTHYECKOTO COCTOSHHS MOBEPXHOCTHBIX BOJI
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HA OCHOBE YOeIbHO20 KOMOuHamopno2o unoekca 3aepszuennocmu 600vl (YKH3B)
cormacHo PJ[ 52.24.643-2002. Tlo Bemuuumne VKHU3B pexu Tomb, Ymaiika, o3zepa
ropoja COOTBETCTBYET 3-4 KjlaccaM KadecTBa BOJ: «3arpsA3HEHHas» U «yMEPEHHO
3arpsizHeHHas». KadectBo pek Tomu m Yiaiiku no 3naduenuro YKHN3B 3a nocnennue
TPH roia HE3HAYUTENBHO YXYALIUIIOCH.

3akiroueHue

MuKpoOHOMY M XMMHYECKOMY 3arps3HEHUIO IMOABEPKEHbI B TOM WJIM WHON
CTEIICHH BCE IIOBEPXHOCTHBIE U TMOJ3EMHBIE BOJbl TOPOACKOW TEPPUTOPHH.
HcrouyHnKaMu 3arpA3HSAIONIMX BELIECTB SBJSIOTCS CBAJIKM TOPOACKOIO Mycopa,
CTOYHBIC BOJIbI IPOMBIIUIEHHBIX NPEANPUATHI U TOMOB YaCTHOT'O CEKTOPA, YACTHBIE U
KOJUUJIEKTUBHBIE TAPAKU, KUJIbIE MACCUBBI, CTPOUTEIBHBIE TUIOIIAJIKH.

3arps3HeHHE MPUPOAHBIX BOJ B TrOpPOJIax AaKTHUBHO IPOUCXOAUT YXKE Ha
aTMOTE€HHOM 3Tarne ux (popmupoBanusi. CHET MOBCEMECTHO 3arps3HEH U XUMUYECKHU, U
OakTepuasibHO. HamOonblliee 3arpsi3HEHHE XapakKTEepHO [IJIsi PalOHOB CEBEpHOU U
HEHTPaJIbHON YacTel Tropojia, 30H BIUSHUS MPOMBIIUIEHHBIX npeanpuatuii (I'POC-2,
OOOQO "KoHTuHEHTH" — MPOM3BOACTBO KUPITUY), MECT CKJIAMPOBAHUS 3allaCOB MECKA
U TEXHUYECKOW CONM i1 OOpbOBI C TOJOJEAHBIMH SIBJICHUSIMU Ha JOPOTaX B 3UMHEE
BpeMs, a TaKKe€ B MecTax OOJBIIOr0 CKOIUIEHUS aBTOTpaHCIOpTa. B HEKOTOpbIX
npobax ObUT OOHAPYXEH YCIOBHO TAaTOTeHHBIM MuKpoopraHm3m Proteus vulgaris,
KOTOpPBIA MpU MONAJaHUM B OPraHU3M MOKET BBbI3BATh BOCHAJICHHE [0 THUILY
KuieyHo uHpexkuuu. Hccnedosanusi nokasanu, Ymo CHe2080U NOKPO8 AGIAEeMCs
UoeanbHoll cpedoll 0Jisl BbIAGIeHUSL UCOYHUKOB 3A2PSA3HEHUS. NPUPOOHBIX 800 20P0008,
a makodce KayecmeeHH020 U KOIUYECMBEHHO20 COCMABA 3A2PA3HAIOUUX Geuiecms,
KOmMopvle NOCMYNSAm 6 NpUpooHvle B800bl C HACMYNJIEHUEM BEeCeHHe20 Nepuood.
3arpsA3HAOIIME BEIIECTBA C HACTYIUIEHHEM BECHBI INMONAAAIOT B IOBEPXHOCTHBIE U
IIO/I3€MHBIE BOJIBI.

[log3zeMHblE  BOJABI TEPPUTOPUM TrOpoJa B OCHOBHOM  «UYHCTBIE» U
«YJOBJIETBOPUTEIBHOM YUCTOTHI». AHAIN3 TOKA3bIBAET, YTO HanOoOJIee 3alUILIEHHBIMU
OT TEXHOT€HHOTO BIUSHUA OKAa3bIBAIOTCA INIYOOKHME BOJOHOCHBIE TOPHU3OHTHI
NaJe030MCKUX U MaJICOT€HOBBIX 00pa30BaHUM.

DKOJIOTMYECKMIT MOHUTOPHUHI POJHUKOB, KaK COCTAaBISAIOIIAS YacTh CHCTEMBI
MOHUTOPHUHTA 3arps3HsAeMOi aOMOTHUYECKON KOMIOHEHThI OKpPY’KaroIIeH MpUpOIHOM
cpelbl, Ha Tepputopun ropoga ToMcka uMeeT 0coOyI0 3HAUUMOCTh. JTa 3HAYUMOCTh
OTIPENIENSAETCS] HCIOJIb30BAHUEM OOJIBIIMHCTBA POJHUKOB TOpoja Kak HCTOYHHKOB
NUTHEBOM BOJBI, KOTOpas TPAAUIMOHHO CUYMTAETCS HaceleHHeM OoJjiee YUCTOU U
KayeCTBEHHOM, UeM BOJIONPOBO/HAsA. B TO ke Bpemsi MHOTHE, €cliid He OOJIbLIIMHCTBO,
U3 HHUX PAaCIOJIOKEHbI B HKOJIOTMYECKHM HEOJaronpusTHBIX paloHAaX, HE HMEIOT
COOTBETCTBYIOILLIEI0 000PYI0BaHUS U MOJABEPKEHBI Pa3IMYHOTO POJa 3arpsi3HEHUIO: U
xumudeckomy, u OakrepuanbHoMy (Ilaceunuk, 2002, 2007). Ilpaktudecku Bce
BOJIOIIPOSABJIEHUS TOpoa TomMcKa B TOM WM UHOM CTENIEHHU HECYT CJIEAbl TEXHOTE€HHOU
Harpy3ku. Pa3nauuHbl JMIOb  MCTOYHUKH  OOOTAaIIeHHMs BOJ  TEXHOTCHHBIMU
KOMITIOHEHTaMHu (KaK MO BHUAY, TaK M IO MPOCTPAHCTBEHHOMY MECTOIOJIOKEHHUIO) U
MeXaHu3Mbl TexHoreHHoro BoszueuctBus (KyseBanoB, 2005). B cBmu ¢
TPaJAMLIMOHHBIM  TOJOKUTEIbHBIM  OTHOLIEHWEM K PpOJAHMKAM OY€Hb Ba)XHO
CBOEBPEMEHHO HWH(MOPMHUPOBATH HACEJEHHE O KAayecTBE BOJAbl KOHKPETHBIX
UCTOYHUKOB. M3 BCeX M3yYEHHBIX POJHUKOB ropoaa ToMcKa K «YUCTBIM» MOKHO
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OTHECTH TOJIBKO POJHUKU AKaJeMUYECKUI U bypeBEeCTHUK.

Bona pex u o3ep ropona SIBISIETCS «YMEPEHHO 3arpsi3HEHHBIE», BCTPEUAIOTCS
«BE€CbMA TIPA3HBIC» BOABL. B  COOTBETCTBMH C CaHUTAPHO-TUTMEHHUYECKUMU
TpeOOBAHUAMHU [JI1 TIOBEPXHOCTHBIX BOJ YIOBJICTBOPUTEIHHBIM KAad4eCTBOM TIO
XUMHUYECKUM U MHUKPOOMOJIOTHYECKHM IOKA3aTeNIsiIM MOTYT CUUTAThCS BOJBI PEKHU
VYaiiku ToJ1bKO Bblie 1. [Iporononoso.

Ha xadecTBO BOJ pEK OKa3bIBAET OTPOMHOE BIMSHUE IUIOCKOCTHOM CTOK C
npuIIerarolieid TeppUTOprun, 0COOEHHO B TIEPUOJ] AKTUBHOTO CHETOTAasHUSA, U BBIITYCKU
OT PAa3JIM4YHOTO pPOJa OOBEKTOB, KOTOPHIE IO CBOEMY COCTaBY CYIIECTBEHHO
OTJIMYAKOTCA OT BOJ camMoil peku. AHamu3 ydactka p.Tomp B palioHE IPOM3OHBI
r.ToMcka mokasas 4To KOJIMYECTBO MUKPOOPTaHM3MOB B IJIAHE AKBATOPUHM HA TAKOM
KOPOTKOM Y4YacTKE€ CYIIECTBEHHO M3MEHSETCA U SIBHO OTPa)KaeT MECTa MOCTYIUICHHUS
3arpsA3HSAIONIMX BEUIECTB B PEKY.

B ¢opmMupoBanue XMMHUYECKOTO U MUKPOOHOJIOTUYECKOTO COCTaBa 03€p TAKKE
pemaronM (HakTopoM SIBIISIETCA KadecTBO OeperoBoro crtoka. Iloatomy xapakrep
MUKPOOHBIX IIEHO30B U KOJIMYECTBEHHOE COJICp>KaHHE MHUKPOOOB PA3IMYHO B TUIAHE
aKBAaTOPUH OJIHOTO M TOTO K€ BOAOEMA.

HNrtak, Bce mnpupoAHBIE BOALI MEIJECHHO 3arpsi3HSIOTCA, a YHUCTBIX BOJ
CTAHOBUTCS BCE MEHBIIIE U MEHBIIIE.
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