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MuHucTepcTBO HayKM 1 Bbicluero obpa3osaHuaA Poccminickon Qegepaunmn
bepepanbHoe rocygapcTBEHHOE aBTOHOMHOE
obpaszoBaTenibHOE yupexaeHre Bbicliero obpasoBaHma
«HaumoHanbHbIN nccnegoBaTeNbCKknii TOMCKUIM MONMTEXHUYECKNA YHUBEpPCUTeT» (TI1Y)

Wipke HepHast IKOJIA IPUPOIHBIX PECYPCOB

Hanpasnenue nogroroku 20.04.02 [Tpupo1006 yCTPOHCTBO U BOAOTIOIH30Ba HUE
OTaeneHre re0I0rui

YTBEPX/IAIO:
PykoBonurens OOII

(ITommucy)  (MlaTa) (®.1.0.)

3AJJAHHUE
HA BBINOJIHEHUE BBINYCKHOI KBAIH(UKAIMOHHOH padoThl

Marwuctepckoil quccepranuu

(6axanaBpCcKoOi pabOTHI, MIUIOMHOTI'O MIPOEKTa/paboThl, MArCTEPCKOM IUCCEPTALIIN)

CryneHry:

I'pynna DPHUO

2BM82 batpannnoii Onece UropesHe

Tema paboThI:

OcobeHHOCTH cocTaBa MPUPOIHBIX BOA B 30He AesTenbHocTH TAL] 1 (1. Tomck)

VY TBeprK/ieHa NpUKa30M JTUpeKTopa (JaTa, HOMep) 20.04.2020 r.
Cpok ciauu CTYJ€HTOM BBITIOJTHE HHOM PaOOThI: 15.06.2020 r.
TEXHUYECKOE 3AIAHHUE:
Hcxoanbie nanHble K padoTe O0BexTOM UCCJIEJOBaHUS SABJISIOTC 5

MOBEPXHOCTHBIC W TMOJN3EMHBIC BOJABLI B palioHe
neiiceus  TOI-1. B paboTe HCHONB30BAIUCH
PE3yIbTATHI n1abopaToOpHBIX HCCIIeIOBaHU M
XUMHU4YecKoro coctaBa Box p. M. Kuprmska m 2-x
HaOMOATEIbHBIX ~ CKBOXHWH,  TONy4YEHHBIE B

JlabopaTopuu T31], TIp €JIC TABJICHHBIE B
'uaponor vecKMx eXeroJHUKax M JUTEPaTypHbIC
JaHHBIE.




Ile pe ye Hb MoOJIe KA X HccenoBanuio, | 1. Ilpuponnele ycnoBusa palionHa uccienoBaHui (10
NMpoe KTUPOBAHMIO U Pa3padoTKe JIUTEPATyPHBIM JaHHBIM);
BOIIPOCOB 2. Hctopus wm3ydeHHs NPHUPOTHBIX BOJA Ha ydacTke
UCCIICI0OBAHUI;
3. Teoskomormuaeckas XapaKTep uC TMKa paiioHa
WCCIEOBAaHHUM;
4. VHBeHTapu3alus HCTOYHUKOB AaHTPOIIOI€HHOTO
3arpszHeHus tepputopuu TOLL
5. XUMHYECKU COCTaB U Kavyec TBO MPHUPOTHBIX BOJ B
3oHe aevic Bus TOII-1;
6. BpemeHHas W3MEHYMBOCTb XHMHYECKOTO COCTaBa
NPUPOJHBIX BOX B 30HE fetictBust TOLI-1;
7. ®uHAHCOBBINI MEHE HKMEHT,
pecypcodp ek THBHOCTD U pecypcocOepek eHue;
8. CoumanpHas 0TBETC TBEHHOC Th.
Ile peye Hb rpaguyYecKOro MaTe puajia 1. Cxema pacmosio eHus paliloHa HCCIIEe0BAHHUS,
2. Teomoro-texHWYeCKUU pa3pe3 HAOMIOMATeIbHBIX
CKBaXXUH;
3. Kapra-cxema HCTOYHHKOB 3arpsA3HEHUS] TPHPOJIHBIX
Boa Ha TeppuTopuu TOII-1 (cocTaBieHO aBTOPOM).

KOHchII)TaHTbI o pasjeJjam BbIHyCKHOﬁ KBaJ

(¢ yrazanuem pazoenos)

H(PUKALUOHHON PadoThI

Paznen

Koncyanb Tant

DUHAHCOBBIN MEHEIKMECHT, Mananuna B. A.
pecypcodddeK THBHOCTh U

pecypcocOepexxeHrne

CoumainbHast oTBETCTBEHHOCTEh | Cxauxosa JI. A.

WNHocTpaHHBIM A3BIK Hunenko A. B.

Ha3zBanus pa3nenioB, KOTOpble A0/LKHBI OBbITh HANMCAHBI HA PYCCKOM H HHOCTPAHHOM

A3bIKAX:

Pedepar;

Bgenenmue;

I/ICTOpI/I‘-ICCKaH CIIpaBKa,

D uKo-reorpaduueckas XapaKTEpPUCTUKA paioHa HCCIIeIOBAaHUM;

XHUMHYECKHUH COCTaB MPHUPOIHBIX BOJ (TIOBEPXHOCTHBIX U MOA3EMHBIX) B 30He nedctaus TOIL-1.

JlaTa BbI1a4yu 32JaHNSI HA BBINOJIHEHHE BbINYCKHOI
KBaJIM(PUKAIMOHHOI padoThl N0 JMHEelHHOMY rpaduky

3aganue BbIIAJ PYKOBOAWTEJIb / KOHCYJIbTAHT

(MpU HAJIMYUN):

JlonxHOCTH (117 [0) Yuenas crenens, Moanuch JaTa
3BaHue
JlomeHT oTaeneHu s XBaresckas Aip0OnHa K.I.-M.H.,
T'€0JIOT M AHaTOonbEBHA JOILICHT
3a)1a}me NPUHAJ K HCIIOJTHCHUIO CTYACHT
I'pynna DdUO Hoanucy Hara
2BM82 batpanuna Onecs UropesHa




TOMSK TOMCKWNN
POLYTECHNIC NMOJIMTEXHUYECKNN
UNIVERsITY Il YHUBEPCUTET
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YpoBeHb 00 pa3oBaHus BhICIIEe TPOodeccroHabLHOe
OTneneHre TE€ONOr MU
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Marucre PCKast TUCCE PTALIUSA
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KAJEHJAPHBINA PEVTUHI -TIJIAH
BbINOJHEHUS BbINYCKHOM KBAJIM PUKALMOHHOI padoThl

Cpok ctauu CTYZEHTOM BBITIOJTHE HHOM PaOOTHhI: 15.06.2020 r.
Jara HazBanmue paznena (moayJst) / MakcHuM aTbHBII
KOHT PoJist BUJI paGoThl (Mcce10BaHNs) 6aJsl1 pasnesia (MoayJis)

10-12.2018 | O630p IUTEPATYPHI M OTICTHON JOKYMEHTAIMH

01-032019 [pupomHble yCNMOBHS W TEOIKOJOTHMUECKasl XapaKTEepUCTHKA paioHa
HCCIEJ0BaHUI

04-06.2019 | XapaktepucThka MPEIIPHUATAS, KaK OOBEKTa  HEJPOIIOJIH30 BAHUSI,
WHBeHTapu3aIms 00bekToB TOLI - HCTOYHHKOB HETATUBHOTO BO3JCHUCTBHS
Ha BOJHBIE PECYPChI TEPPUTOPUH.

09-10.2019 | HccnenoBaHue XMMHYECKOTO COCTaBa BOJ (0TOOp Mpod M XUMHUYECKUI

aHaJN3 BOJT).
12.2019- OcobeHHOCTH cOCTaBa BOJ B 30He Aciicteusa TOII-1
02.2020
02-04.2020 OLIEHKA DKOJIOTUU ECKOTO COCTOSIHUSA BOJ B 30He AeiictBusa TOC
04.2020 ConuaibHast 0TBETCTBEHHOCTh
05.2020 DHUHAHCOBBII MEHEKMEHT, pecypcoaddexTuBHOCTD u
pecypcocOepeskeHne
05.2020 Pasnen Ha HHOCTpaHHOM sI3bIKE.
COCTABUI:
PykoBoaures» BKP
JlonxHOCTH (117 [0) Yuenas crenens, Moanuch Jara
3BaHHUE
or XBarieBckas AnpOuHa i
JoueHt A HATOTECBHA K.I.-M_.H., JOLIEHT
COI'JIACOBAHO:
Pykooaure i OOII
JlonxHOCTD (117 [0) YueHnas crenens, Moanucy Hara
3BaHUE
ITaceunuk Encna K.I.-M.H.,
Houent OF IOpreBHa JIOTICHT




3anaHMpoBaHHbIE Pe3YyJbTAThl 00y4e HUSA

Koo Pe3ynomam ooyuenun Tpeooeanua OI'OC,
pe3yavmama (6bINYCKHUK 00J1HCeH DblmMb 20M08) Kpumepuee u/wiu
3auHmepecosaHHbIX
CMOpOH
B coomeemcmeuu ¢ 00uieKynonypHplMu KoMnemeHUuAMU
P1 JemMoHcTpHpoBaTh IITy0OKOE 3HAHHE MPABOBBIX, COLIUABHBIX, Tpedosanus OI' OC BO
3KOJIOTUIECKUX U KYJIbTY PHbIX ACTIEKTOB MHHOBAIMOHHOU YK-1, YK-5
WH)XEHEPHOH NIeSITeJIbHOCTH, OCBEIOMJIIEHHOCTb B BOIIPOCAX
0€301aCHOCTH JKU3HEAEATEIbHOCTH, ObITh KOMIIETEHTHBIM B BOITPOCAaX
YCTOMYUBOTO Pa3BUTH
P2 CamocTosATeNbHO pHOOpeTaTh ¢ TIOMOMIBIO HOBBIX MH(popMarmoHHbiX | TpebGosanus ®I'OC BO
TEXHOJIOTUH 3HAHUS U YMEHWSI U HEIIPEPBIBHO TOBBIIIATH VK-4, OIIK-3, OIIK-4,
KBJTM(PUKALIMIO B TCUCHUE BCETO TIEPUORA MTPodeccrHoHaTBHOM OIIK-5 IK- 1, TTK-4, TTK-6,
JIEATEIHLHOCTH IIK-7, IIK-8, TTIK-9
P3 AXTUBHO BNaJIeTh NHOCTPAHHBIM 513bIKOM Ha Y POBHE, TI03BOJISIFOLIIEM Tpebosanus OI'OC BO
paboTaTh B MHOSI3bIYHOM cpejie, BKIFo4ast pa3paboTky gokymentanmn | YK-4, OIIK-3, OITK-4,
U MIPE3EHTALMIO PEe3yJIbTaTOB NMPOEKTHOW M MHHOBAIlMOHHO OIIK-5 TIK-1, TTK-2, TTK-3,
JIeSITeIbHOCTH. TIK-4, TIK-5, TIK-6, I1K-7,
K-8, I1K-9
P4 Hcnonp30BaTh meaarornd ecku 000CHOBaHHBIE () OPMBI, METO bl U Tpeb6osanus GI'OC BO
MIPUEMbI OpTaHU3AINH JICSTENLHOCTH 0 0yd AFOIIUXCS, P UMEHSTh VK4, YK-5, IIK-8
COBpEM CHHbIE TeXHIYECKHe CpecTBa 00yueHus 1 00pa3oBaTeNbHbIE
TEXHOJIOTUHU 00pa30BaATENLHBIX TporpamMM «[Ipup o000y c1poiicTBO U
BOJIONOJIb30BaHMUE) U «IIpuKiaHas reoJorus
P5 [TpoBoanTh y4eOHBIE 3aHATHSI 10 yUEOHBIM ITpEeIMETaM ,, Kypcam, Tpe6oranust " OC BO
JIMCIUTLIMHAM 00pa30BaTesbHBIX Iporpamm «IIpupomoodyctpoiicteo | YK-1, YK-5, T1K-8
1 BOJIonosb30BaHuey U «IlpukiansHas reoorus
P6 Hcnomm30B8aTe 3HaHKsA B 00J1aCTHA BOJHOTO XO3AMCTBA U Tpe6osanust ®I"OC BO
MIPUPOI000YCTPOCTBA (M EMOp AU, PEKY IbTUBAIIMH, HEKCHEPHOM YK-4, OIK-3, OIK-4,
3aIIATHI TEPPUTOPHIL) TS HapIe)KaIen sKcITyaTarmm coopyskernnii n | OINK-5 IIK-1, I1K-2, ITK-3,
CUCTEM TIPUPO 000y CTPOICTBA U BOAOIOJL30BaHMs, Oxpanbl BoaHbiX | [TK-4, TIK-5, TIK-6, TTK-7,
00BLEKTOB IIK-8, IIK-9
P7 PazpabaTeIBaTh JOKYMEHTAIMIO IO IKCILTyaTaI[iH MEJIHO PATUBHBIX Tpedoranust ®I"OC BO
CHUCTEM, PEKYJIbTUBALIMK HAPYILICHHBIX 3eMeJIb U BOHBIX OO BEKTOB YK-4, OIIK-3, OIIK-4,
OIIK-5 IIK-1, ITIK-2, TIK-3,
[1K-4, TIK-5, I1K-6, TTK-7,
I1K-8, T1K-9
P8 IIpoBOAMTE HKCILIy ATALIUIO ¥ MOHUTOPHHT COOPYKEHUN M CUCTEM Tpe6osauus GI'OC BO
MIPHUPOI000YCTPOHCTBA U BOJIOTIOIB30BAHUS, 00€CIICUNBATh YK-4, OI1K-3, OIIK-4,
BBITIOJITHEHHE TpeOOBaHUI N0 0E301MacHO CTH THAPOTEXHIUECKIX OIIK-5 TIK- 1, TTK-4, [1K-6,
COOPYKEHHH, OXpaHbl TPUPOIbI IK-7, I1K-8, I1K-9
P9 Hcnomb30BaTh 3HaHUS O TEOJIOTUUECKUX, TEOXUM MIECKHX, Tpe6oranust ®I"OC BO
TH]IP OJIOTHY €CKHX, TUAPOTEOJIOTHIECKUX, KIIMMaTiaeckux mporeccax | YK-4, OIK-3, OI1K-4,
JUTSL ONpeJeTICHUs TapaM €Tp OB IPOESKTUPY EMBIX COOPYKEHUH 1 OIIK-5 TIK- 1, TTK-2, TTK-3,
CHUCTEM TIPUPOI000y CTPICTBA U BOJIOTIOJIH30 BAHKSI, BBISIBIICHUS [1K-4, TIK-5, I1K-6, TTK-7,
OIACHBIX IIPUPOHBIX U TE XHOTEHHBIX IIPOLIECCOB K-8, T1K-9
P10 PazpabaTeIBaTh pa3zen MpoeKTHO M JoKyMeHTaImH « Oxpana Tpebosanus GI' OC BO
OKpYKaIOILEH cpepI» VK-4, OIIK-3, OIIK-4,
OIIK-5 TIK- 1, TTK-2, TIK-3,
[K-4, TIK-5, I1K-6, TTK-7,
K-8, I1K-9
P11 [TpoBOaMTH MHXEHEPHO-TEOJIOTMYECKUE, HIPKEHepHO -3 Kolotmueckue, | Tpebosanust ®I'OC BO

HH)KEHEPHO -TUIPOMETEOPOJIOTUYECKUE U3bICKAHMS, KOJIOITHY €CKUI
MOHUTOPHHT, PyKOBOJWTH MPOBEJICHIEM MHKCHEPHBIX M3BICKAHWH U
3KOJIOTHIECKOTO MOHUTOPUHTA

VK-4, OTTK-3, OTTK-4,
OITK-5 TTK- 1, TTK-2, TTK-3,
TIK-4, TIK-5, TIK-6, [TK-7,
TTK-8, TTK-9
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PED®EPAT

Breimmycknas kBanmdukammonHas pabora coxaepxkut 136 crpammm, 19
PUCYHKOB, 25 Tabinu1l, 78 UCIIOIB30BAHHBIX HCTOUHUKOB, | MpUI0XKEHNE.

Tema BbIITyCKHOM MarvcTepckoil KBaM(pUKAIIMOHHON padoThl « OcOOEHHOCTH
cocTaBa PUPOHBIX BOJ B 30HE AesitesbHocTd TOL] 1 (T. Tomck)».

KaloueBble  c¢ji0oBa:  TOBEPXHOCTHBIE  BOMBI,  MOJ3EMHBIE  BO/IBI
TEIJIOPHEPTETUKA, CTOYHBIC BOJIBI, SKOJIOTHYECKast OlleHKA.

Leap padoThl — M3Y4dTh BPEMEHHOE HM3MEHEHHWE XMMHUYECKOTO COCTaBa
MOBEPXHOCTHBIX M MOJI3EMHBIX BOJ B 00sactu niesitenbHocT TOLI-1 u oneHuTh ee
BKJIQJ B 3arpsi3HEHUE MTPUPOHBIX BOJIL,

B pabore npeacraBiensl gpusnuko-reorpapuueckue ycioBusi 6acceiiHa p. M.
Kupruska, nprBeieHbI JaHHBIE XUMHUYECKOTO COCTaBa MOJI3EMHBIX U MOBEPXHOCTHBIX
BOJI B 30He aedcrBua TOL[-1 3a MHOTOJNETHHWI NEpPUOJ, ONMMCaHA BpPEMEHHAas
M3MEHYMBOCTh XUMHUYECKOTO COCTaBa BOJ. B pesynbrare uccienoBaHUs OTMEUCHBI
OCOOCHHOCTHU TOBEJICHUS Psa KOMIIOHEHTOB COCTaBa BOJI, W BBISBIECHBI OCHOBHBIC
MCTOYHMKHU HETATUBHOTO BO3/IECHCTBUS HA TPUPOHBIC BOJIBL

IKoOHOMHUYECKAsA 3P (PEeKTUBHOCTH/3HAYUMOCTL PpadoThl. [lomydeHHas
nHQOpMAIUST MOXKET OBbITh HKCIIOJb30BaHA Il JadbHEHIIero HaOmIoIeHUus 3a
COCTaBOM MPUPOJHBIX BOJA B YCIOBHSX aHTPOIMOTEHHOTO BJIMSHUS MPOMBIILIICHHBIX
KOMIUIEKCOB CEBEPO-BOCTOUHON yacTu Topoja Tomcka. Mudopmarust 06 u3mMeHeHUH
COCTaBa MPHUPOIHBIX BOJ TaK € MOXKET OBITh WCIONb30BaHA KaK WCXOIHBINA
MaTepuai g 1moadopa Mep MO YMEHBIICHUIO W/WIM JIMKBUJAIIMA HETATUBHOTO
BIMSHUS TPEANPUATHA C LEJNbI0 MPEeJIOTBPAIlleHUs] H3MEHEHHUS MPUPOTHOTO
XapakTepa BoJl, 4To OyAeT COCOOCTBOBATH YJIyUILIEHUIO KOJOTUUECKOTO COCTOSIHUS
CEBEPO-BOCTOYHOM pEKpealiOHHO-03/I0POBUTEIBHON 30HBI B OKPECTHOCTH TOpOja

Tomcka.



COKPAIIEHUSA U OBO3HAYEHUA

TIII — Tern103JeKTPOLIEHTPAIIb (Pa3HOBUIHOCTD TEMJIOBOM JIEKTPOCTAHIINH );
ADC — aTomMHas1 3JCKTPOCTAHIIMSA,

I'PIC — rocynapctBeHHas pailOHHast DIEKTPOCTAHLIMS

AO — akuroHepHoe O0IIECTBO;

CII — cTpyKTypHOE 1OIpa3/ielcHUE;

IIIK — npenenpHO-a0MmycTUMast KOHIICHTpAIus;

HJIC — HOpMaTUBBI 10MYCTUMBIX COPOCOB;

XIIK — xumMuyeckoe norpedsieHrne Kucaopo/ia;

BIIK — buoxumMuueckoe norpedsaeHrne Kuciopoa;

M — o0iast MuUHepaIu3aus;

HII — HedTenpoxyKThi;

B.B. — B3BellICHHBIC BEIIECTBA;

I'OCT — rocynapCTBEHHbBIN CTaHIAPT;

I'H — ruruennyeckrue HOpMBI;

CHull — cTpouTeibHbIe HOPMBI M ITPaBUIIA;

CanlluH — canurapHble (CAHUTAPHO-3IUIEMHUOIOTHYECKHIE) TTPABUIIA K1 HOPMBI;
JIK — 1MBHEBas KaH AU 3a1Ms;

3B — 3arps3HsIONIME BEILECTBA.



BBEJIEHUE

[Ipou3BOCTBEHHAs JESITEIBLHOCTh TEIIOdHEpPreTHUecKux 00bekToB (TOII,
ADC, TPOC wu T.1.), BKIIOHArOmIash pa3iMyHbIe TEXHOJIOIMYECKUE IPOLIECCHI,
HEN30€)KHO CBs3aHA C WX HETATUBHBIM BIMSHUEM HA OKPY KAIOUIYIO TPUPOIHYIO
cpeny. [IpupoHbie BOABI HE UCKITIOUEHHUE U YACTO SIBJISIIOTCSI IPUEMHUKOM CTOYHBIX
Y TEXHOJOTUYECKUX BOJ, a TAK)K€ MOABEPrarOTCs aHTPOIOTCHHOMY BIIMSHUAIO TTPH
MPOEKTUPOBAHUH, CTPOUTEITHCTBE U PEKOHCTPYKIIMKA OOBEKTOB TEIJIOOHEPTETUKH.

TermnoBass  snmektpoctannms TOI-1  (AO  «Tomckas  TeHeparus»)
pacmoJIOKEHa B JIECHOW 30HE Topoaa ToMcka. B 30He €ro nercTBUs, 3aHMMAIOIIETO
miomans 6omee 500 000 M, HAXOIATCSA IMOBEPXHOCTHBIC M IIOJ3EMHBIC BOIBI,
KOTOpBIE TOJBEPTaIOTCS PETYJISIPHOMY aHTPOIIOTEHHOMY BIIMSHUIO B PE3YJIBTATe
AKCILTyaTalluy CaMOTO OOBEKTa U IMTPOMBIIUICHHOM MJIOIAIKH B LIEIOM.

B 3TOM CBSI3M pEryJisipHBIA KOHTPOJIb KayeCrBa CTOKOB M MOHHUTOPHUHT
COCTOSIHUSI TIPUPONHBIX BoA Ha Teppuropur TIII-1, MO3BONAT OLEHUTH BIUSHUE
JESITEIBHOCTH MPEANPUSITHS Ha BOJHBIE OOBEKTHI U MPUHSATH CBOEBPEMEHHBIC MEPBI
[0 CHUKEHUIO €r0 HETaTMBHOTO BO3JECKUCTBHUS HA BOJBI U COXPAHHUTh MX KAa4yECTBO,
YTO SBJISIETCS BEChbMa AKTYAIbHBIM.

Heap padoThl — HM3Yy4YUTh BPEMEHHOE HM3MEHEHHE XMMHUYECKOTO COCTaBa
MOBEPXHOCTHBIX W MOJ3EMHBIX BOJ B 00yact AearenpHocTd TOIl-1 u omeHuTs ee
BKJIaJ] B 3arpsi3HEHUE TPUPOHBIX BO/I,

3amaumn:

1. U3yunth MPUPOJTHO-KJIMMATUYECKUE U Y JIPOJIOTUYECKHE yCJIOBUS
dbopMrpoBaHUs COCTaBa MOJ3EMHBIX W MOBEPXHOCTHBIX BOJ OacceitHa p. M.
Kupruska;

2. OnpenenmTh XUMHUYSCKAN COCTAB ITPUPOHBIX MOBEPXHOCTHBIX M TTO3EMHBIX BOJT
B 30HE AesTenbHocTu TOLI;

3. OneHuTH KJ1acc Ka4ecTBa BOJ B 30HE AesaTensHocTr T OL;

4. YCTaHOBUTH OCHOBHBIE UCTOYHUK BO3/ACHCTBUS HAa IPUPOJIHBIE BOBI.
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O0beKTOM HCCIIEIOBAHMUS SIBIISIFOTCS PUPOIHBIC BOBI B 30HE JEATEIHLHOCTH
TOII-1 (mom3eMHbIe BOIBI HAOMIOATEIIBHBIX CKBAKMH, TTIOBEPXHOCTHBIC BOJIBI p. M.
Kupruska).

Hcxonnble MaHHbIE W MeTOAbl HcCJe0BaHMsA. B OCHOBY paOoThI
MOJIOKEHBI JIAaHHBIE €XETOJHBIX HAOIIOACHUI 3a COCTaBOM HPUPOIHBIX BOJ
(OCHOBHBIC KaTHMOHbI ¥ AHUOHBL, OHOTCHHBIE BEILECTBA, MHUKPOIJIEMEHTH U
0000IIIeHHbIE TapaMeTphl COCTaBa BOJ), MPEJCTaBICHHBIX B apXUBHBIX Marepraiax
MPOU3BOJICTBEHHOIO 3KOJNOrmyeckoro MonuropuHra TOL-1, Twuapomormueckux
©XKeToTHIKaX, TIEPUOMUECKON U HAyUYHOH JIMTeparype, a TakKe JaHHbIC MOJIEBBIX U
7a00paTOpHBIX HMCCIEIOBAHUM cocTaBa BOJ, IOJIYYEHHBIX aBTOPOM B paMKax
Hay4HO-UCCIIEIOBATEICKUX PabOT B MEPUOMA MPOXOXKACHUS MPakTUK. OTOG0p mpod
BO/IbI TPOBOIUJICS aBTOPOM COBMECTHO C MepcoHanoM opranuzauu TOLl-1 BoBpems
CHelMaJIbHO OPTaHW30BaHHBIX BHIXOJ0B. OTOOpaHHBIE MPOOBI TPAHCIOPTUPOBATUCH
B arrectoBaHHyto saboparoputo X1 CII TOII-1, rae npous3BoariCh 1aO0paTOpHbIE
WCCTIEJIOBAHUS XMMHUYECKOTO COCTAaBa BOJ C MPUMEHEHHEM METOJI0B TUTPUMETPHH,
CHEKTPOPOTOMETPUY, TOTEHITUOMETPUM U Mp. OleHKa 3KOJOTMYECKOTO COCTOSHUS
M KauecTBa BOJ TMpPOBOAMJIACH HA OCHOBE aHajM3a JaHHBIX [0 PaCUYETHBIM
KodpduimentaM  (KodpPuIMEeHT 1O MNpeAeTbHO-AOMYCTUMBIM KOHIIEHTPAILU M
(Kpijk), yaeasHbIT KoMOMHATOPHBIHN HHAECKC 3arpssHeHHocT! Box (YKIU3B)).

Hayunass wnoBuM3Ha. B xozme mnpoBeieHHONW pabOThl Ha UCCIIEILYEMOM
TEPPUTOPUU ObLIM MOJIy4EHbI HOBBIE JAHHBIE O KAYECTBEHHOM M KOJIMYECTBEHHOM
COCTaB€ TOBEPXHOCTHBIX M TOJ3EMHBIX BOJl, MPOAHATM3UPOBAH U 00O0OIIEH
(dakTuyeckuii Marepual O paclpoOCTPaHEHHOCTH B BOJAX UIIMPOKOTO CIIEKTpa
XMMUYECKUX KOMIIOHEHTOB 3a OoJsibllioW BpeMeHHoM mnepuona. Ha ocHoBanuu
MOJTYYCHHBIX PE3YJAbTAaTOB ObLT MPOM3BEIEH Oosiee TIyOOKWI aHaM3 BIIUSHUS
MPOU3BOJCTBEHHOM JAesreabHocTh TOLl Ha 3KOMOrMuecKoe COCTOSHUE MPUPOIHBIX
BOJI IAHHOUM TEPPUTOPUH.

IIpakTnyeckasi 3HAYMMOCTH TOJYYCHHBIX pe3yabTaroB. llomyuyeHHas
uHpOpMAIMSL O COCTOSIHHUM MPUPOJHBIX BOJ 3a MHOTOJETHUNA IIE€PUOJ IO3BOJUT

MPOJIEMOHCTPUPOBATh MX (POHOBBIA COCTaB Ha HCCIEAyEeMOM TEPPUTOPUH U
11



BO3MOJKHBIE €r0 U3MEHEHHUSI B Pe3yJIbTaTe MHOIOOOpa3HbIX BUJIOB ACSTEIBHOCTH HA
tepputopun  TOLl, a Takke pa3paboTarb KOMIUJIEKC MEpPONPUATHH IO
CBOEBPEMEHHOMY IMPEAOTBPAILICHUIO HETATUBHOTO BO3/ACHCTBUS HA BOAHBIE PECYPCHI
B YCIIOBUSIX aHTPOIIOI€HHOTO BIIMSHUS KOMIUIEKCA COOPY’KEHHM IPOMBIIUIEHHOTO
y371a B OkTsi0psckoM paiione T. Tomcka.

Anpobdanusi padoTbl. OCHOBHBIE TIOJOXKEHUSI M OTIEIBHBIC pa3/eibl
BBITOJJHEHHOW pabOThl JOKJAJbBAIMCh HAa HAyYHOM CHUMIIO3HUYME CTYJIEHTOB,
aCIMpPaHTOB U MOJNOJIBIX yueHbIX UM. Akazemuka M.A. Ycoa (Tomck, 2020 r.).

Pabota BbinosnHeHa Ha nipeanpusatid TOLl-1 u sBasieTcss cOCTaBHOM 4YacThbiO
IIPOM3BOJICTBEHHOTO IKOJIOITUYECKOrO KOHTPOIIA oprann3anun. 1lo Teme nuccepranuu
OIyOJIMKOBAHO 2 pabOTHI.

O0bembl padoT. JluccepTaimisi COCTOUT U3 BBEJCHUS, 7 TJ1aB U 3aKIIOUCHUS,
U3IIOKEHHBIX Ha 136 crpanumax, Biouas 19 pucyHkoB, 25 TaOiMil W CIHMCOK
JUTEPATYPBI U3 78 HAMMEHOBAHUM U 1 MPUITOKEHHUSI.

BbaaromapHocrb. Bripaxaro OmarogapHocTh pykoBojacTBY AO «Tomckas
reaepauus»» CII TOL-1 B nume texaumdeckoro mpekropa I[lucknoBa K.B. wu
HadalbHUMKAa xuMmuueckoro nexa CymimoBoit M.II 3a mpemoctaBieHHBIM JOCTYN K
MaTepuaiaM 1 OpraHu3alrio pabovyero BpeMeHH.

Bripaxkato riyOOKy0 NpU3HATEIBHOCTh CBOEMY HAayYHOMY PYKOBOIHUTEIIIO,
JOLIEHTY OTJAEICHUS TEOJIOTMH, KaHAWJATY TeOIOrO-MUHEPAIOTUYECKUX HAYK
XBaieBckoil A.A. 3a ee 1IeHHbIE COBEThI U OOBEKTUBHYIO KPUTHKY TP MOJATOTOBKE
MarvucTepCKon padoThL.

OcoOy10 NpU3HATENBHOCTh XOYETCS BBIPA3UTh CBOEH CEMbE 32 OKA3aHHYIO

MOpPaJIbHYIO MOJIEPHKKY.
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1 NCTOPUYECKASA CITPABKA

B Hacrosiiee BpeMs mporecchl TpeoOpa3oBaHus OKPYKAIOMIEH MPUPOTHON
Cpelbl U €€ BaXHOIO KOMIIOHEHTa MPHUPOJHBIX BOJ CTAHOBATCS BEChbMA
3HAUUTEIBHBIMU. DTO CBSI3aHO C U3MEHEHUEM MACIITA00B M1 MHTEHCUBHOCTH BIIUSHUS
IIPOU3BOJICTBEHHOM JEATEIBHOCTA HA KadecTBO BOJAHOW cpenpl. MccnenoBanuem
COCTOSIHUS TPUPOAHBIX BOA TOMCKON 00JacTh B €CTECTBEHHBIX M HApPYIIEHHBIX
YCIOBUSIX 3aHUMAMCh YUYEHBbIE PAa3IUUHBIX CIENUATbHOCTEN — THUJIPOT€OJIOTH,
TUAPOT€OXUMUKH, TUIPOTIOTH, SKOJIOTH U TIp.

B mocneBoeHHoe Bpems B TOMCKE HayaluChb CUCTEMATUYECKUE
TUIPOTEONIOTMYECKUE HCCIEA0BAHUSI TEPPUTOPHUM, BIIEPBbIE ObUIM COCTABJIECHBI
T'UIPOTeONIOrMYECKUE KapThl M IIPOM3BEICHA OLICHKA 3allacOB U PECYPCOB MOA3EMHBIX
BoJI. [IpoBesicHO 0000ITIeHIEe MaTepraioB TIO 3arpsI3HEHUIO TTOI3EMHBIX BOJT T OMCK O
obnactu [2]. B 310 xe Bpems B 1970 r. maHo omucaHue OOIIEH XapaKkTEPUCTUKH
npupoaHor  cpeabl  Tomckoit  obnacti, a  Takxke rEOJIOTUYECKUE U
TUAPOTeOIOrMYECKre yCIoBUs U n3noxeHbl B kHUre ['maporeonorust CCCP tom XVI
3amamgHo-Cubupckas papauHa [3]. CocTaB Moa3eMHBIX BOJI € TIO3UIMH OCOOCHHOCTEH
ux (opmMupoBaHHs AeTaNBbHO TOKa3aH B padorax IlIBaprea C.JI. «I'maporeoxumus
30HBI Tunieprenesa» (1978 r., 1998 r.) [4].

[IpobrmeMpl HMCTIONB30BaHUS TMOBEPXHOCTHBIX BOjA OacceitHa p. Tomu ms
XO3MCTBEHHO-TIMTHEBOTO BOJIOCHAOKEHHUS, a TakKe HSKOJIOTO-3KOHOMUYECKHE
aCMeKThl AKCILTyaTallid MOA3eMHBIX BojA OOb-TOMCKOrO MeXaypeubs, LIHUPOKO
n3ydensl Poroeim I'M, IlomoBeim B.K., TloxpoBckum JI.C. m np. Hexoropelie
pe3ynbTaThl IpeacTaBiieHsl B MoHorpaduu Porosa "M «I1poOiembl uCOIb30BaHMUS
NpUpOAHBIX BOA  OacceiiHa peku Tomu 1 XO3SUCTBEHHO-NUTHEBOTO
BojiocHaOkeHus» (2003 1.) m ap. mcrounnkax [5]. KommiekcHoe cocTosiHHME pek
Tomckoit obnacti ommcano B paborax CasuueBa O.I'. «Pexku Tomckoit obnactu:
COCTOSIHUE, OXpaHa U uctosb3oBanue» (2003 r.) [6].

B 80-x romax ToMCKHH TpecT HHKEHEPHO-CTPOUTENIbHBIX W3bICKAHUIA
(«TomckTUCH3») mnpoBen KOMIUJIEKCHBIE M3bICKAHUS M pa3padoTanl  CXEMbI
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MHXEHEPHOM 3allMThl TOpPOJa OT ONACHbIX TI'EOJOTMYECKHX mpoueccoB [7]. B
pe3yabTaTe M3bICKaHUN OBLJIO MPOBEICHO PallOHMPOBAHUE TEPPUTOPUM TOpOAA: IO
TUAPOT€OIOTMYECKUM YCIIOBHUSIM; MHKEHEPHO-TCOJIOTUYECKUM YCIOBHSIM; a TaK ke
10 TEXHOT€HHOM Harpy3Ke U CTENEeHU MOATOIISIEMOCTH.

B pamMkax HayuHBIX W JUCCEPTAMOHHBIX PabOT MPOBEICHO MHOKECTBO
UCCIeIOBaHU 1 00pa0oTaHbl MAacCHUBBI JIAHHBIX IO XUMHYECKOMY COCTaBY
noj3eMHbIX Bos CeBepo-Boctounoii yacti KosbBanb - ToMcko# CKkJlaa4aToil 30HbI
(KomybaeBa FO.B. 2013, 2015 r1.), mpoBeaeHa OIEHKA 3KOJIOTO-TEOXHUMHYISCKOES
COCTOSHUE TPUPOJHBIX BOJ Teppuropuu ropoja Tomcka (Ilaceunux E.FO. 2010
r.)[8,9]. MHOTrONETHNIT MOHUTOPUHT MPUPOHBIX BOJI TeppUTOpur ToMcKoi o0nacTu
BenyT Takue opranuzanuu: AO «Tomckreomonntopuny, OI'BY « Obnkommpupona»,
OBV 3 «llentp rurueHsl u maeMHONIOMU B ToMckol obmacti». bonbias padota
MpOBEICHA COTPYHIKAMU HaydyHO-o0pa3oBarenbHoro 1eHTpa «Boga» TITY. Ileprie
Hay4Hble pabOThl MO aHaJU3y BO3ACHUCTBHS IMPOMBIIUICHHBIX MPEANPUSITHI Ha
OKpY XKalolyo cpefay Obum mpoBeeHbl B 60-x romax mona pykoBoacTBom [LA.
VYnonoBa. C 90-x rojgoB, HaJx 3TOMl TeMol padOTaMM COTPYIHUKUA U aCIUPaHThI
NIIITP TITY KomsuioBa FO.T., KyzeBanos K.M. (1998 r.), Hamusaitko H.I'. (2000,
2002 r.), CaBuues O.I'. (2001,2002, 2003 r.), AyroBa E.M., u ap.

Tepputopusi 00beKTa MCCIEIOBAHUS PACIONIOKEHA B MPOMBIIUICHHON 30HE
ropojia, TJ€ HaxOOUTCS MHOXKECTBO MPEANPHUSATHA, Il CTPOUTEIBCTBA KOTOPBIX
komranusi OAO  «TomckTHUCH3»  mnpoBO/MiIa  HMHKEHEPHO-TEOJOTHYECKUE
M3BICKaHUS, COMPOBOXKIAIOIMIMECS] H3YUYCHHEM COCTaBa MPUPOIAHBIX BOJ 3TOM
TEPPUTOPHH :

o W HxeHEepHO-Te0JIOTMYECKNE U3BICKAHU S JT PACIIUPEHUS U
pexoHcTpykuuu 3aBoja KbK no yn.Yrpromosa, 1 B 1. Tomcke (3aka3z 2265.1981 r.)

o M HXeHEepHO-TEe0JIOTMYECKNE U3BICKAHU S JJI1 CTPOUTENBCTBA CKIIA1a
KEpaM3UTOBOIO I'paBus 1Mo yi1.Yrpromosa B . TomMcke (3aka3z 3083, 1987 r.)

o N HxeHepHO-Te0JIOTMYECKUE U3BbICKAHU S JJIsI CTPOUTEIHCTBA YETHIPEX

CHUJIOCOB O/ IIEMEHT 110 yIL.YrpromoBa, 3/1 B r.Tomcke (3akaz 5179, 2003 r.).
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HakorueHHbiil pakTueckuii Marepra o XMMUYeCKOMY COCTaBY MPHUPOAHBIX
BOJI Ha TeppuTopuM T. TOMCKa M NpUIIErarolMX PaloHOB B YCIOBUSIX MOCTOSIHHOM
TEXHOTEHHOW Harpy3Kd Ha HUX [JaeT HEOLEHUMBIM BKIaJ B JalbHEHIINe
VCCJIEIOBAHUS U TPOTHO3MPOBAHME M3MEHEHHUS OKPY’KAaIOIIEH Cpelbl B YCIOBUSX

TCXHOI'CHE3A.
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2  ®U3UKO-TEOTPA®GHYECKAS XAPAKTEPUCTHKA PAMOHA
HCCJEJIOBAHUN

2.1 Teorpapuyeckoe U AIMMHUCTPATHUBHOE T0JI0OKEHHE paiioHA

Uccnenyemplii ydactok (o0nacte aesitensHocTH TOL(-1) pacnonaraercs Ha
TeppuTopur TI. TOMCKa, SBISAIOMIETOCS aIMUHUCTPATUBHBIM LIEHTPOM T OMCKOU
obnactu. ['opos pacrnonoxeH Ha FOro-BOCTOKE 00acTh Ha mpaBoMm Oepery p. Tomm.
Tomckass oOmactb BxoauT B CuOUpcKUil (efepalibHblii OKPYT M TPAHUUYUT C
Kemeposckoii, HoBocuOupckoir obnactsmu Ha tore, ¢ OMCKoil 00nacThio Ha IOro-
3amnazge, ¢ XauTel-MaHCHIUCKUM aBTOHOMHBIM OKPYT'OM Ha CEBEpeE, 3araje U CeBepo-

3amnaje, ¢ KpacHospckuM kpaeM Ha ceBepo-BOCTOKe M BocToke (pucyHok 1) [10].

NAHTH-MAHCHACKHA ABTOHOMHBIA OKPYT /

Tt

TIOMENCKAR

OBAAC

KPACHOSPCKHI KPAR

HOBOCHEHACKAA OBTIACTS

KEMEPOBCKAR OBJIACTD

L
Pucynok 1 — Pacnonosxenue r. Tomcka Ha kapre Tomckoit oonactu [11] ¢
JOTIOJTHEHUSIMH aBTOpa
Inomane Trtopoma cocraBasier 294,6 km? ToMck pazgenés Ha 4
BHYTPUTOPOACKUX aJMHUHUCTPATUBHO-TEPPUTOPHATBHBIX 00pa3zoBanuii: Kuposckui,

Coserckui, Jlennuckuit 1 OKTs0pbCKuiA paiionsbl (pucyHok 2) [12].
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Pucynok 2 — Kapra-cxema anMuHUCTpaTUBHOTO JesieHns T. Tomcka [13]
YucaeHHOCTh HaceIeHus 1o cocTostHuio Ha 1 saBapst 2020 roqa [14] 597 819

yenoseK. 11o unciy xxurenent TOMCK OTHOCUTCS K cpeHUM i1t Poccnu ropomam.

2.2 Kiuaumart

Kmumar ropoma Tomcka OTHOCHTCS K TEPEXOJHOMY OT  YMEPEHHO
KOHTMHEHTAIBHOTO K PE3KO KOHTUHEHTAJIBHOMY, C TEMJbIM JIETOM W XOJIOJHOU
3UMON. YBJIQXKHEHUE PaBHOMEPHOE, HAOJIOMAOTCS Pe3KUEe M3MEHEHHUSIMU MOTO/bI B
KOPOTKHE TTEPUO/Ibl BDEMEHM.

Becna nipomomxkaercs aBa mecslia — arnpeib U Mad, JIETO — WIOHb, HIOJb,

aBTyCT, OCEHb — CEHTAOPh, OKTSIOpPh U 3UMa — C HOSIOpsS O MapT. MakcumalnbHas
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CpelHEeMeCsUHasl TeMIeparypa Bo3ayxa B utoje mitoc 18,7 °C, a MUHUMAasbHas B
saBape — munyc 17,9 °C (tabmuna 1).

B cBsi3u ¢ 0COOCHHOCTSMM ITUPKYJISALMHA aTMOC(PEPHOTO BO3MyXa, B XOJIOIHBIMI
MEepUoJ] MPeoOIaIaloT 3ana Hbli U FOro-3araJ Hblid BETPhl, a B TEIJIBIA MEPUOJT —

CEBEPHBIN U CEBEPO-3aIlaHbIN (PUCYHOK 3).

fa ¢
c-3 c-B c-3 c-B
15
7
3 = B 3 B
10-3 2 t0-B t0-3 10-B
10 10
A) b)
c
c-3 c-B
3 B
10-3 19 t0-B
0
B)

Pucynok 3 — Po3a BetpoB: A) Po3a Berpos. Tomck. Utonb; b) Poza BerpoB. Tomck.
SuBaps. Uionb; B) Poza Berpos. Tomck. SuBaps [15]
CpenmHeroioBoe KOJMUYECTBO OCAJKOB COCTABJISIET 568 MM, OCHOBHas 4acThb
KOTOPBIX MPUXOIUTCS HA TETUIbIN MEPUOJI BpeMeHu rojia [16].

Tabmna 1 — Cpeansis MecsiuHas ¥ TOZIoBast TeMiepatypsl Bo3ayxa, °C [16]

[TyHkT 1 2 3 4 5 6 7 8 9 (10| 11 12

Tomex | 979 |-157 | 77| 1,2 | 97 | 159 | 187|153 | 90 [ 13|85 | -154
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[Io creneHn yBIIAXHEHHUS TEPPUTOPUS OTHOCUTCS K YMEPEHHOW 30HE.
Nwmerotcst oTaenbHble 3a00JI0YEHHBIE YYacTKaMM C W30BITOUHBIM YBIAXKHEHHUEM.
CaMmbIM CyXMM MECSIIEM B IOy SBJISIETCA Mail, BJIaXKHBIM — HOsIOpb. HamOonbiiee
VCIApeHue IPOMCXOAWT B JIETHHE MecCslbl. BemmunHa 0CagKkoB MpPEBBILIAET
BEJIMUMHY HCIApPEHUs. JTO CO37aeT OJarompusIiTHBIC YCIOBUS i (POpMUPOBAHUS
€CTECTBEHHBIX PECYPCOB MOA3EMHBIX BOJ M OINPEIECIACT XapaKTep YBJIAXKHEHHS

tepputopuu [17].

2.3 Peaned

['opon Tomck pacrnonoskeH Ha Fro-BocToke 3anaaHo-CruOupCcKo paBHUHBIL, B
npeaenax YynbpiMo-EHncenckoro miaro. YyabiMO-EHMCENCKOE TIATO MPEICTABIISIET
co00i1 paBHUHY, ¢ niepernaioM BeicoT He 6osiee 100-150 m (I'epacumos u ap., 1974).

Ocobennoctu penbeda 00yCIOBIEHBI PACIIONIOKEHUEM Topo/ia Ha COUJICHEHUH
3anagHo-Cubupckoir tintel U Tomb-KonbiBaHCKONM cKiamguaroil 30HBL. Pembed
TEPPUTOPUM  CITA0OPACUWICHEHHBIN, CPEIHETOpHBIM (C 1ENOoYKamMd XOJIMOB H
O0OHa)KEHHBIX TOPHBIX MOPOJT), C MATKO OUYEPUECHHBIMUA HU3KMMU BOJIOPA3/ICIIaMu.

AKKYMYJISITUBHBIM  peibed cPopMUpOBaH paHHE-CPETHEUETBEPTUUHOM O3¢pHO-
AJUTIOBUAIBEHOM PaBHUHOM, a TaK>Ke COBPEMEHHOM M JIPEBHEM THIPOCETHIO 0acCeHOB P.
S5 (Ha BOCTOYHO# TOJIOBUHE TIJIOMAIM) ¥ p. Tomu (Ha 3armaTHOM TTOJIOBUHE TIIOMIAN ).

Jomuaa p. Tomb oOpa3yeT psii TEpPpacOBBIX YCTYIIOB B BHJE I1OJIOTO
HAKJIOHEHHBIX CTyreHel. CKIOHBI YCTYNOB pa3JIMuHbl MO KPYTH3HE M BBICOTE.
Hanunuue B mpenenax ropojia KpyTbiX CKJIOHOB M OOPBIBOB CITIOCOOCTBYET Pa3BUTHIO
OBparoB v onosyzHew [ 18].

Penbed ropojackoit Tepputopru OCiIOXHSAET p. ToMb 1 MaibiMu pekamu [19].
B reomopdonoruueckoM OTHOIIEHHH TEPPUTOPHS TOPOAa MpeACTaBjeHa TpeMs
HAMOMMEHHBIMU Te€ppacamMd p. TOMM W TOJOTUM 3aMaJHbIM CKJIOHOM TOMB-
Siickoro Bomopasznena. 3anmagHbld CKJIOH — 3TO HanboJjiee BO3BBIIICHHAS 4YacTh
TeppuTopru ropoja. Pensed Bomopasaena OTHOCUTENBHO TTOJIOTHH, C TTOHUKESHHU SIMH

1 3a00JI04EHHBIMA YYaCTKaMH.
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K 3K30reHHBIM T€0JIOTMYECKUX Mporeccam penbedooOpa3oBaHUs OTHOCSTCS:
AKKyMyJIITHBHO-IPO3HOHHAS JCATEIBHOCTh BOJHBIX IIOTOK, OBparooOpa3oBaHUe
(oBpakHO-0aIO4Hasi CETh), OCBHIIHBICE M OMOI3HEBBIE MPOIECCHl, 3a00JaYMBaHUE.
Pa3BuTHI0 SK30T€HHBIX MPOIIECCOB CIIOCOOCTBYIOT OCOOCHHOCTH KiMMara, penbed, a
TaK)kKe OCOOCHHOCTH 3aJIeTaHusl IEPBOTO OT MOBEPXHOCTH BOJIOHOCHOTO FOPU30HTA U

BEPXOBOIKH.

2.4 TlouBeHHO-pacTUTEJILHBIH MOKPOB

I'opon Tomck xapakTepusyercsi JOCTATOYHO Pa3HOOOPa3HbIM IOYBEHHBIM
MOKpOBOM. CJIOKHOCTBH CTPYKTYPbl MOYBEHHOTO IMOKPOBA HA TEPPUTOPUHM TOPOJA
00yCJIaBJIMBAETCS CIOXKHOCTBHIO T'EOJIOTUUECKOTO CTPOECHUS U peiibeda MpaBoro
oepera p. Tomu [20].

Uccnenyemas TeppuToprsi OTHOCUTCS K MOJITACKHOM IMOJ30HE, B KOTOPOU B
OTJIMYMM OT TAWTHW TOYTU OTCYTCTBYIOT JIeCA TEMHOXBOMHBIX MOPOJ Y HAYUHAKOT
npeoOnanark JUCTBEHHBIE Jeca u jyra [21]. Ha neBom Oepery Tomu mpeoGiagaror
XBOMHBIEC (MMXTa, €Jb, KEAP) Jieca, KOTOPhIE 3aHMMAIOT MAJIOPACIPOCTPaHEHHOE
MecTooOuTaHue. TpaBsHOM TTOKPOB YTHETEHHBIN, MTpeo0IalaloT MXU M JIMIIaiHUKH.
Ha nmpaBom Oepery, B OKpECTHOCTSIX TOPO/1a, TaKkKe HAOII0AAETCS OCTPOBKH XBONWHBIX
JecoB Mo TayOokuM Joram. TpaBsiHOM IMOKPOB OJHOOOPA3HbIA, MOXOBOHM CIOM
c1a0blil, B OCHOBHOM MOBEPXHOCTH MTOYB MOKPHITA OMABIIEH XBOECH.

OCHOBY TMOYBEHHOTO IIOKpOBa TEPPUTOPUHU Tropojia Tomcka COCTaBISIOT
JIECHBIE TOYBbI MMOJATANTH: MOA30JUCTHIC, JEPHOBO-TIOI30JUCTHIC, CEPHIC JIECHBIE.

dparMeHT KapT OCHOBHBIX TUITOB IMOYB MPEJICTABJICH HA pUCYHKE 4 [22].
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Nowass mooe

’ Coe1no-copum retnue

Copase necwss

Terwrws Cepue Neconme

Copass nacHmm IOERaTim ¥ [ NeRsws

Goposwe necan
luppemopunie roweel
TODQ@renuie BON0Tvat Beis Db

T0pGamE ECNOTIME NEPERFw

TEpQaram CONOT WA HAIIHHLE

TOPQ e 10 ¥ 1OPPRID ( NEste GONOT e
(IR TODDISmMCTIIE ¥ TOPTENIE GOND T )

Myroswe (083 pa1As e )

Nosmeusaie 4 WIwesse nosal

MoaMenie KR e

Pucynok 4 — @parmMeHT KapTbl OCHOBHBIX THIIOB IIOUYBEHHOTO IMOKpoBa ToMCKOi
obmactu [23]
I'oponckas TEPPUTOPUS IIPE/ICTaBIICHA 3aCTPOCHHBIMU 151
acaIbTUPOBAHHBIMU y4YacTKaMHM, a Ha OCTABUIMECS TEPPUTOPUM  SIBIISIOTCS
AHTPOINIOTEHHO-U3MEHEHHBIMU  (TEXHOTEHHO-U3MEHEHHBIE  IOYBBI),  KOTOPBIE

(GbOopMUPOBAIMCH B MPOIIECCE PEKYJIBTUBAIIMU M XO3SIMCTBEHHOIO OCBOEHHS 3€MENb

[24]

2.5 T'mapoJsioruyeckue ycjaoBHs

Ha Tepputopun uccienoBaHuil pa3BuTa rycras Tuaporpaduyeckasi CeTb.
OCHOBHOIA BOJIOCOOPHOI apTepueit smsieTcs p. ToMb, pacronararomascs B mpeaenax
napeBHer CasHO-ANTaNCKOW THAPOTEOJIOTHYECKON cKIaqdaTorn obmactu [25]. mmHa
pexu Tomb coctaBister 839 kM, miomaas Bogocbopa coctapisier 60 000 KM° [3].
HNctok pexkn HaxomuTcs Ha 1oro-zamagHoM ckioHe KysHerkoro —Aunaray.
HamnpaBneHnue Te4eHust peKu ceBEpO-3aIaaHoe.

JleBblii Oeper peuHoll ceth OacceiiHa mpencTaBieH pekamu KucioBka,
UYepnas, Ilopoc, YM u np. BeluenepeuncieHHbIE PEKM MUMEKT CEBEPO-BOCTOYHOE
HalpaBJICHUE TEYCHHUS, JOJMHBI HEKOTOPBIX M3 HUX SIBIAIOTCS 3a00J0YCHHBIMU
JPEBHUMHU JIOXKOMHAMU cToka [17].

[IpaBoit Oeper peuHoi ceTm OacceifHa BKIIOYaeT OACCEHHBI TAaKMX PEK
Camycbka, bonpmas Kuprmska, Ymaiika, bacanpaiika, TyroskoBka u ap. Peku
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HMEIOT KOPLITOOOpa3HbIE, XOPOIIO pa3pabOTaHHBIC IOJMHBI C ACMMMETPUYHBIM
npoduneM. Peku MMEIOT JOBOJIBHO OBICTPOE TEUEHHE M OTHOCSTCS K MEPEXOTHOMY
tuny (OT TOPHOrO THIA K paBHUHHOMY). Ha 3amamHoM CKJIOHE MEXIypeubs OHa
NPEJCTaBJICHA IIpaBbIMM IIpUTOKamMu p. Tomu: VYmaikon, Manod YUIankowu,
bonbmon u Manonn Kupruskon, Kamenkoi, bacanmaikon U ©X MHOTOYM CIIEHHBIMA
MIPUTOKAMHU.

['maponornyecknii peXUM PEK HAXOJIUTCS B COOTBETCTBUU C PEKUMOM
TPYHTOBBIX BOJ W B OOJBIIOW 3aBUCHMOCTH OT aTMOC(PEPHBIX OCAIKOB.
[ToBepXHOCTHBIE BOIBI TPAIUIMOHHO CUMTAIOTCS TUAPOKAPOOHATHO-KAIBIIMEBBIMH.

3navenus ooielt munepam3auu 50-100 mr/n BecHoi, 10 200 mr/n 3umoii[26].

2.6 T'maporeoJioruyeckue ycJIOBUsi

B ruaporeosiornyeckoM OTHOLIEHWH PacCMaTPUBAEMbIM PaliOH HAXOAUTCS B
npeenax ro-BOCTOYHONW 4acTu 3amnaaHo-CuOMpPCKOro apTe3uaHcKoro OacceiHa U
€ro CKJIa{4aTOro Maje030iCKOro o0paMiICHH .

OC00EHHOCTBIO THAPOTEOIOTUYECKUX YCIOBUHN SIBJISITHCA MPUYPOUYEHHOCTh K
30HE COWICHEHHUSI [JIBYX KPYMNHBIX THAPOTECOJOTHYECKUX CTPYKTYp: 3amnaaHo-
Cubupckoro aprezuanckoro 6acceitna u KonbBanb - ToMckol Cki1aquaToil 30HBL

B coorBeTcTBUU € OCOOEHHOCTAMM 3aJieTaHUsl BOJONPOHUIIAEMBIX TOPHBIX
MOpoJ, OOUMMU YCJIOBHSIMH HMX THMTaHUS U Pa3rpy3Kd B Mpelesax TeppUTOPUH
ropoja, BBIACIAOTCA IOJ3EMHBIE BOJABI BCEX BOJOHECYIIMX Pa3HOBHIHOCTEN
OTJIOKEHUW (YETBEPTUYHBIX, HEOTCH-TIAJICOTCHOBBIX, MaJICO30MCKUX OTJIOKESHUN)
[27].

I'pyHTOBBIE BOJBI YETBEPTUYHBIX OTIOKEHUW PACIPOCTPAHEHBI IO BCEU
TEPPUTOPUU. BOJOBMEIIAIOIMMHA  [MOPOAAMH  SIBJISIFOTCS  MECKA  PA3JIMYHOU
3epauctocty, cymnecu |-l teppac pexku Tomu, a Tak ke MecHaHO-TPaBUIHBIC
OTJIOKEHMS oJMH pek bonbimoit 1 Manon Kuprusku. 110 ycimoBusim 3aneranust BOJpl
OTHOCSITCS K TIJIACTOBO-TIOPOBBIM, O€3HAMOPHBIM (MJIM UMEIOT HEOONbIIION MECTHBIHI

Harop).
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BoagoHOCHBIII KOMIIEKC I1aJICOTCHOBBIX OTIOKEHHN HOBOMMXAMIOBCKOM,
IOPCKOM M KYCKOBCKOW CBHUT IIHPOKO MPEJCTABIEH HA TEPPUTOPUU TOpoja, U
SIBJISICTCS OCHOBHBIM MCTOYHHUKOM BOJIOCHAOKEHH . TaK e IMPOKO pacipocTpaHeH
BOJIOHOCHBIA KOMILIEKC MEJIOBBIX OTJIOKEHU M CBIMCKOM M CHMOHOBCKOW CBUT [27].

OCHOBHYIO YacTh NHUTAHHS TOA3EMHBIX BOJ COCTaBJISACT WH(PWIHTpAIS
aTMoc(epHbIX ocankoB. HampaBieHue MBHMOKCHHS OPHUEHTHPOBAHO B CTOPOHY PEKH

Tomu u Yaiiku [27].

2.7 Teoslornueckoe CTpOEeHHE

['eosornueckoe CTpOEHUE TEPPUTOPUM OMPEAEIISIETCS €10 TMOJIOKEHHEM Ha
couneHeHnu Tomb-KonbBanckol ckiaguaroil 30HbI U 3amaaHo-CuOupcKoit

nenpeccuu (pucyHok 5) [28].

e T

Pucynok 5 — I'eonornueckas kapra KosbiBanb-T OMCKOM CKJ114aTOW 30HBI U
MPUJIETAIOIINX TEPPUTOPHIA [28]
Tepputopust paiioHa pazorMTa TEKTOHMYECKUMHU HAPYIICHUSMU Ha TpU OJIoKa
BXOJIIMX B coctaB Tomckoro BbicTyna. BeicTyn mpencrabisieT coOOM KpyIHYIO,
CIOXKHYIO  CTPYKTYPY CHUHKIMHAQJIBHOTO  CTpoeHus. @DyHJaMEHT  CIO0KEH

HIDKHEKaMEHHOYTOJIBHBIMUA ~ (TarepHocaackas csuta (CilQ)) u  HuKkHe-cpemHe-
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KaMEHHOYTOJIbHbIMM  (Oacanmaiickas cButa (C;-DbS)) Meramopdu30BaHHBIMU

0CaJIOYHBIMH ITOPOIaMU (PUCYHOK 6).

- -

- -

8 ® = N = e

-
-

UENEUANNBOEE

<

Pucynok 6 — I'eonornueckas kapra teppuropuu I.Tomcka M 1:25000
(Ilep6ak, Txkauenko, 1999)

1 - 3omooTBa1, CBAIKU. 2 - AJLUTIOBUATIBHBIE OTJIOKEHUS BHICOKOW TONMBI P.
Tomu. 3 - AJUTtoBHanbHbIC OTIOXKEHUS pek Ymaiiku u M. Kupruzku. 4 - JleBas
Mo morMMeHHas Teppaca pexk Ymaiiku u M. Kupruszku. 5 - OTioxxkeHuss BTOpOU
Ha MOMMEHHON Teppackl pek Ymaku u M. Kupmuzku. 6- OTi0XKEHHST KOYKOBCKON
CBUTBL 7 - OTJI0KEHUSI HOBOMUXAMIOBCKOM CBUTHL § - ['paHuiibl cBUT. 9 - OBparu: a)
3acpinHble; ©0) He3acbimHbie. 10 - I'paHuipl  OMOMBHEBBIX y4acTkoB. 11 -
3a007109€HHOCTh TEPPUTOPUM: a) He3aboJIoueHHbIe; ©0) 3abomoueHHbIC. 12 -
Pa3sBeouHbIe TMHUA.

JlarepHocanckass ceuta (Cilgc) monydwBIas cBOe Ha3BaHHWE IO PaliOHY
Jlarepnblli caj mpeacCTaBieHA ITIMHUCTBIMM CIIAHLIAMA YEPHOM U TEMHO-CEPOU
OKpACKH, C MPOCIOSMHA AJIEBPOJIUTOB U MECUYAHUKOB. OTIIOKEHUSI CBUTHI BCKPBITHI 110
npaBomy Oepery p. Tomm, B mputokax pek Mamnoii Ymaitku, bonbmoit Kuprusku u
bacanpaiikn. Ha Bomopaszene OTIOXKEHWS CBUTHI, BCKPBIThI CKBOKMHAMU HA
riryouHax 34-78 M. OTMeuaroTcs POCIION U JIMH3bI CUIEPUTa MOIITHOCTHIO /10 1 M [9].

bacanpaiickas cButa (C;-,bS) oOHaxkacTcs mo mpaBomy Oepery p. Tomm.
bacannaiickas cBUTa MpeACTaBI€HA OTJIOXKEHUSIMA U3 MECUYAHHUKOB, AJIEBPOJIMTOB H
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YIJIUCTO-TVIMHUCTBIX ~ CJIAHIIEB. Cpema  orTyioKeHMH ~ CBUTHI  HauOoisee
PacCIpOCTPaHECHHBIMU  SIBJISIFOTCSL  TICCYAHWKH. BBIIENSAIOT JBa THUIA TJIMHUCTBIX
cnanieB. [lepBbIii THIT TEMHO-CEpOro IBETa C BKPAIJICHUSMU MHUPUTA U OCTATKMHU
MOpCKOH (hayHbl. BTropoii uMeeT cepblil IBET, M BKparuIeHus HazeMHOoU (iiopbl [29].

Spckas ceuta (Cyjar) mpeacrapiieHa yepeI0BaHUEM MAaYeK MEJIKO3EPHHCTBIX
MOJICBOIIITATOKBAPILIEBBIX MECYAHUKOB ¢ ayieBposmTamMud. Cpeayd OTJIOKEHHA CBUTHI
BCTPEUYAIOTCS TJIMHUCTHIC CIAHI[bI, M3BECTKOBUCTHIC MECUAHUKH W TECUAHHCTHIC
M3BECTHSIKH, a TaKKe BKpAIJICHUs TUpUTA. B mopogax mposBseTCsi TOpu30HTaIbHAs
1 KOCas CJIOUCTOCTh, 3HAKU PsIOM U CJIe/Ibl MOIBOIHBIX OMOJI3HEH. MOITHOCTh CBUTHI
okoJio 700 m [9].

UeTBepTUUHBIE OTIOXKEHUS IIUPOKO PACHPOCTPAHEHBI HA TEPPUTOPUU
ropoga. YeTBepTUUHBIC OTIOXKEHHSI 3aHUMAIOT BOJIOPA3ACiibl U PEYHBIC JTOJMHBL
CpemHsisi MOIIHOCTHh CBUTHI cocTaBiisgeT 15-20 M. AJUTtoBHAIbHBIE OTJIOKEHUS
ITOMMEHHBIX TEPPAC PaCHPOCTPAHEHBI B JONMHAX peK bonpmoi n Manoit Kupra3zku.
OTnoXeHUsT TpeJCTaBICHBbl CyTJIMHKAMHM, CYIECSAMH, a TaK K¢ TpaBUMHO-

raJICYHUKOBBIMH OTJIOXKEHUSMU B OCHOBaHMHU. MorHocTh oTnoxenuit 3,0-7,0 m [30].
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3  TEODKOJOI'MYECKAS XAPAKTEPUCTUKA PAMTOHA
HCCJEIOBAHUI

3.1 Xapakrepucruka npou3BO/JCTBEHHOH aesATeabHo cTH TIL-1

Tomckas TOILI -1 sBRgEeTCS CTPYKTYpHBIM MOJpa3aeIeHuEeM AKIIMOHEPHOTO
obmecrBa «Tomckas renepamus» (AO «Tomckas reHepaiusp), OCYIIECTBISIONICS
MIPOM3BOJICTBO  DJISKTPUYICCKOM H  TemjaoBod »dHepruu. Kommanus oO0ObeauHsET
reHepupytomue MoirHocTd T. Tomcka. 3a cu€t coOcTBeHHbIX UCTOUHUKOB (I POC-2,
TOL-3, TOL-1) «Tomckas renepauus» Ha 23% 3akpbiBaeT noTpebHOCTH T OoMCKON
00J1aCTH B DJICKTPHUYECKOM 3HeprH U Ha 96% obecreunBaeT ropo TOMCK TEIUIOBOH
DHEPTUEH. Y CTAHOBJIEHHAS JJICKTPUYECKAsT MOIIHOCTh CTaHIMK cocraBiseTr 485,7
MBT. Y craHoBiaeHHas TeIIOBast MOIIHOCTH craHiwit — 2390,5 I'kan/a [31].

OcHoBHO#  nesrenbHOCTRIO  TOII-1  sBisiercss BBIpaOOTKA TEMJIOBOW U
AJIEKTPUYECKON SHEPIWU. Y CTAaHOBJICHHAS dJIeKTpuueckas MomHocTh — 14,7 MBHT,
teruioBas — 938,66 ['kan/y.

Komruieke coopyxenmnii TOL[-1 pacrosioxkeH B CceBEpO-BOCTOUHOW YaCTU

ropojia OKTI0pbCKOM paiioHe 1o ajipecy yi. A.YrpromoBa, 2 (pucyHok 7) [32].

TUMUPA3CBCKOE

Mupubis

30HaNbHaRA
Cranums
Kucnoeka ¢

Pucynok 7 — TepputopuaibHOE pacioiokeHe 00bEKTa Ha KapTe ropoaa

(KpacHol uHHEH 0003HadyeHa Teppuropus TOL[-1)
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OcHOBHBIMU cOOpyx)eHUusAMU TOL] SBISIOTCS MUMKOBO-pe3epBHAs KOTEJIbHASL
(ITPK) (BBemena B »skcmnyaranuio B 1978 1., ycraHoBjieHHas MOIIHOCTH 896
['kan/gac) u ra3oTypOMHHAs 3JIEKTPOCTaHIMA (BBeAEHA B AKciuryaramnyio B 2013 1.
['TY —16).

OCHOBHBIM TOIUIMBOM CTaHIMU 3alPOCKTUPOBAH MPUPOJHBINA ra3, B KaUeCTBE
PE3E€PBHOTO — TOMOYHBIN Ma3yT.

CraH1Msi UMEET Pa3BUTYIO CTPYKTYPY:

e VYmpaBieHue, B M€ TEXHUUYECKOTO TUPEKTOPA U 3aMECTUTENS
TEXHUYECKOTO IMPEKTOPA MO IKCILTyaTaluu;

e [Ipou3BO/ICTBEHHO-TEXHUYECKOE HAIIPABJICHUE;

e Ortnen MHPOPMALMOHHBIX TEXHOJIOTHIA;

e Ciyx0a no oxpane Tpyaa u noxapaoi oezonacaoct (COT u I1b);

o (OOneauHeHHbIN KoTeNbHBIN 118X (OKL);

e Cmyx0a aniexrpoxossiicta (O11);

e (Cmyx0a KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB U aBTOMATHKY;

o XUMHUYCCKHM 1IEX;

e [Ipodxom;

e (CekTop NOATOTOBKY IPOMU3BOJICTBA padoT;

e HanpasneHue aenonpon3Bo/ICTBA.

Ha ywactke npombiuuieHHoi momamku [IPK umerorcss ocobeHHOCTH
penbeda TEpPUTOPUH, CBSI3aHHbBIE C HACTOCHUEM TEXHOTEHHBIX TPYHTOB U HAJIMYUEM
r71yOOKOBPE3aHHBIX JIOTOB 110 HATIPABJICHHUIO B CTOPOHY OIUHBI p. Manas Kupruska.

TexHoreHHbIe OTI0XKEHUS M0 YCJIOBUSIM 00pa30BaHUs MPEICTABIAIOT COOOH,
B OCHOBHOM, HACBIIHbIE TPYHTHI IJIAHOMEPHO BO3BEIECHHYIO HAChIIb, YaCTHYHO
OTBaJIbl TPYHTOB CTPOMTEIBHOIO MPOU3BOACTBA. HachlHbIE TPYHTHI HEOTHOPOIHBIE
II0 COCTaBY, IIPEJCTABIIEHBIL, B OCHOBHOM, CYIJIMHKAMU, PEKE CyNECSIMU M TIECKAMU C
rpaBUE€M M CTPOUTENBHBIM MycopoM 10 5-10%. MomHocTs ciost KoneOnercss B

HIMPOKUX TpeJienax oT gojeit metpa 10 6,0-7,5 M. JlaBHOCTB OTChINKK OoJiee 25 JieT.
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JlesTeNbHOCTh  TEIMJIOHEPTeTUYECKOTO  TPEANPUATHS,  HECOMHEHHO,
OKasbIBaeT BO3JICHCTBHE Ha OKPYXKAIOMIyl cpedy: armocdepy, rumpochepy u
mutochepy. s mommaepikaHus SKOJIOTUYECKONH OOCTaHOBKH Ha COOTBETCTBYIOIIEM
yYpOBHE, W JUIsl YMEHBIICHHS TOKCUKOJIOTMYECKOTO BO3JICMCTBHS TEXHOTEHHBIX
(GakTopoB Ha MPUPOAHYIO Cpely U 3J0POBbE JIIOJIEH OpraHu3yeTcsl CHucTeMa
MPOU3BOJICTBEHHO-IKOIOTUYECKOT0 MOHUTOPHHTA TSl HAOIIOICHUS 32 3arpsi3HEHNEM
MOBEPXHOCTHBIX U TIOJ3EMHBIX BOJI.

JIJis  KOHTPOJISI aHTPONOTEHHOTO BO3JCHUCTBUS HAa BOJHBIC OOBEKTHI Ha
CTaHIIMA  TIPOBOJMTCS  TMPOU3BOACTBEHHO-IKOJIOTUYECKA  MOHUTOPHHT B
COOTBETCTBMM C  TrpaMKOM  MPOM3BOACTBEHHO-IKOJOTUYECKOTO  KOHTPOJISL
MOHUTOPUHT OCYILIECTBIISCTCS CUjlaMd aHanuTUuyeckor iadopatopun X[ TOLI-1 B
COCTaBe MH)XECHepa Jlaboparopuu (C yd4acTHEM aBTOpa) W JIAOOpaHTOM, OTOOp Mpod

OCYIICCTBJIACTCS IICPCOHATIOM BCIIOMOT'ATCIIBHOT'O IICXA.

3.2 XapakTepuCTHKA 00bEKTOB IK0JOTH4Ye€CKOT0 KOHTPOJIS HA
Tepputopun TIILI-1

3.2.1 IloBepXHO CTHBIE BO/bI

[ToBepxHocTHble BOAbl Ha TeppuTopun TOIl-1 npeacraBnensr p. M.
Kupruska. Pexka M.Kupruska Oeper Havano B 1 kM K 3anany ot ¢. HoBomuxaiinoBka
u Bragaet B p.b.Kupruzka. Panee p.M.Kupmiska Bnajgaia HENMOCpPEICTBEHHO B P.
Towmsb, o3iHEE PYCIIO OBLIO UCKYCCTBEHHO U3MEHEHO.

JlonvHa peku pacrnojiaraeTcs B CEBEPO-BOCTOUHOM  pPEKpEaliOHHO-
037I0POBUTEJIBHOW 30HE B OKPECTHOCTH ropojia. Peka oTaensier oT OCHOBHOW 4acTh
ropojia Mukpopaiionsl CocHOBBII O0p U moc. CBeuHol. PaiioH coceacTByeT ¢ 30HOM
Tomckoro CeBEpHOro MPOMBIIUIEHHOTO Yy3Jid, TEPPUTOPUS BOKPYT KOTOPOTO
MOJIBEPIKEHA CTAOMIBHO CUJIBHOMY aHTPOIIOTCHHOMY Bo3eicTBuio [33].

Tepputopust npencraBiser co00 HEPOBHYIO XOJIMHUCTYIO MOBEPXHOCTH CO

3HAYMTEIbHOM OBpEDKHO-63J'IO‘-IHOﬁ CHCTGMOﬁ, IOKPBITYIO CMCIIAHHBIM JICCOM M
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HEOONBIIMMHM ydacTKaMu JiyroB. OCHOBHasi 4acThb OacceliHa pacrojio’keHa B
npejeniax ceBepo-BOCTOUHAs yacTh ropoja [33].

CeBepHass MakpO30Ha OXBAaTbIBACT TEPPUTOPUIO TPEX PYUYBEB: JIEBBIX
npuTokoB p.M.Kupruska — pyu. CeBepHbiii, pyd. CalioBbIi1 1 B CEBEPO-BOCTOUHOU
CTOpPOHE py4. T OProBbIi.

CnabonposBIeHHBIE BBIXObI POJHUKOB MTPOCICKUBAIOTCS 110 MPaBOMY OOpTY
peku. Ormevaercsi cnalblii BRIHOC mecka. [Ipakrudyecku Bech JieBbIA Oeper moiMbl
3a0010ucH [34].

[lutanne p.M.Kupmszka oCyIIecTBISETCS TaJbIMU CHETOBBIMH  BOJAMHU,
KUIKMMUA OCaJKaMM M TIOJBEMHBIMA BOIamMu. B 3UMMHIOIO MEXEHb — MOI3EMHOE, B
JIETHIOIO — JTOXKJIEBOE U MOI3EMHOE, BO BPEMSI ITOJIOBO/IbSI — IPEUMYILIECTBEHHO CHETOBOE.

CranuoHapHble HaAONIOACHWS 3a BOJHBIM pexumoM p.M.Kupruska mo
HACTOSIIIETO BPEMEHM HE MPOBOAWIMCH. B TMAPOIOrMYECKOM OTHOUICHHMH pEKa
M3y4€Ha HEJIOCTaTOYHO.

N HxeHepHO-TUIPOIOTHUYECKHE U3bICKAHUS MPOBOINIIUCH npu
MPOEKTUPOBAHUM PACUUCTKU pycia pek Ymanku u M.Kuprvsku s yBenmmueHus
nponyckHoi crocobHoctu 3tux pek 3AO "LleHTp uHKEHepHbIX TexHoJjorui'" (T.
bapnayn, 2007). IIpoekT BpmonHsuics mo 3akazy OI'Y "OO0nacTHOM KOMUTET OXpaHbl
OKPY>KaIOIIeH Cpelbl W MPUPOAoIob3oBanusa" Tomckoi obnactu u JlemaprtamenTa
IPUPOJIHBIX PECYPCOB U OXPaHbI OKpY:Karomeii cpeabl ToMckoit oomacru [34].

['maponoruueckue  oOcnmemoBanusi p.M.Kupruska B pa3Hble  TOIbI
MPOBOMIACh COTPYAHMKAMH KadeApbl TUIPOJoTUH TOMCKOTO TrocyAapCTBEHHOTO
yHuBepcutera (TTY), o pesynbTaraMm KOTOPBIX MOMYyYEHBI JaHHBIE O MPOOJIBbHBIX U
MOMEpPEYHbIX NpouisX pyciia, ONpEeAeieH psAl  OCHOBHBIX  PacyeTHBIX
THAPOJIOTUYECKUX XapaKTEepUCTUK. [ Maporeosorndyeckas XapakTEpUCTHKA BOJIHOTO
0o0BEeKTa MpEJCTaBICHa HAa OCHOBAHMU CBEJEHUHA W3 TOCYAAaPCTBEHHOTO BOIHOTO

peectpa, ko BogHoro oobekra KAP/OBb/2677/61 (Tabmuna 2).
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Tabmna 2 —I'm

pOreoJiornueckre xapakrepuctuky p. M. Kupmska [35]

Jmama | TInomane
pexy, | BoxocOop,
KM KM2

PeKLL
M

[ vpysa

My,
CPeIAMEC.pacxort
BOIBI 95% 00-TH,

M3/

CrkopocTb
TCUCHI
BOIIBL,
ML

Cpenmsist
yOrHA
PeKi
M

Bomooxpanmas | [Tpuopexeas

30H, 3aIITHAS
M TIo7ioca,
M

16 52

5-8

0,15

0,5-0,8

0,65

100 50

3.21

IToa3eMHBIE BOABI

[lox3emHble BOABI HA TEPPUTOPUU BCKPBITBI JBYMsI HaOJIONATENIbHBIMU

ckBakuHamu (ckB. Ne 1 u ckB. Ne2). Bypenue ckBakuH HPOBOIMJIOCH CHIJIAMU

MOJAPSIHON OpraHu3allik, KOTOpas TAKKE IMPOU3BENA WHKEHEPHO-TEOJOTHYECKUE

H3bICKaHU:, PC3YJIbTATOM KOTOPLIX CTAJIM I'COJIOIO-TCXHHUYCCKHUC XAPAKTCPHCTHUKU

CKBaYXUH MPEJICTABJICHHBIC HA pUCYHKaX §,9.

: NEBE
o b1 V]
sa| S9| 5. | 828
% Sa|,I® ¢ x ) Tol
N S 8 Meonoro- Ex$g§ gc 5 eRe
O NUCOHWE PAHUL 03 @ 00 0 _ s
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a ol o 2 [S0Kl oa 0 oF S
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0 E % () 03 S0 I SE O
M aa 22 wd | wkEo
oL 20 0 2037
Q <C = <
=) L [
bRyl 1 TOURPHHO-DACTUTP ALHKA CAOR 0.2 0.2
CYrAMHOK BYPLIM TYrONAACTUUHBIA C
2,0 M CYrMHOK BYPLIN
MSArKOMNAGC TUUHbBIA
2 34 2.9
77 /7 PrnbTP  abiPuaTHR D127
;; ;; MM C NATYHHOM CeTKOM
/7 /7 FQAYHHOrO MNAeTEeHWs C
s A FPABUNHOM OBCLINKON
Cynech BYPAR MANQCTUUHASA 77 77
77/ a4
/77 77
= L Vi
T /7 (%
= a4 i
] A /7
(o] /7 /77
| /7 7/ v 4
7 /7 /7
77 P47 4
77/ 7 s
3 /7 s/ 7.9 4.8
4 CYrNAMHOK BYPBIV MSAMKONAOCTUUHBIA /
4 8.7 | 0.8
/77 77
/77 /77
LY 77
el /7
Cynece BYPGA NAOCTUUHAA C ;; ;:
NPOC/AOMKAMU CYr/AMHKG, ¢ 14,0 M [ 7
cynech BYPAR Tekyuas, ¢ 16,0 M ﬁ; 4
cynech BYPOBATO-CEPAA [, v
TEeKYUQA C BK/OUEeHWeM Me/IKoro ;i ;;
rPaBus v )
/77 P ¥
/77 A 4
2 oA
/77 £
44 /77
/77 /77
22 27 4¥140lvw14,0
77 77
/77 P4 &
77 s/ 15,52
/77 U
/77 L
/77 /77
o 5 16,22
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Pucynok 8 — I'eosioro-rexHudeckuil pazpe3 HaO o IaTelbHON cKkBaXuHbI Nel [36]
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Pucynok 9 — I'eoioro-reXHuuecKuii paspe3 HaOI0AaTeIbHON CKBaXKHBI No2 [36]

B reonoro-mmTonornuyeckoM CTPOSHHH TEPPUTOPUH JIO BCKPBITHS TTyOHHBI
CKBQ)XMH MTPUHUMAIOT YYaCTUE 03€PHO-AJTFOBUAJIBHBIE CPEIHE-BEPXHEUETBEPTUIHBIE
oTyoxxkeHus: ToMp-Sliickoro Bojiopasjena, MepeKphIThie C MOBEPXHOCTU MOYBEHHO-
pacTUTENbHBIM CJIOeM MOIIHOCTHIO 0,2 M. B BepxHell u cpefHel 4acTsax pa3pes3a 1o
JAHHBIM OypeHHsI 3ajieraloT CYIJIMHKM Oypble Tyro-MArkomiacTudHbie. Paspes
IJIOMIAJKU TPEMMYILECTBEHHO CJIOKEH CylecsiMd OyphIMH IIacTHYHBIMU. Ha
rmyonne 12,0-14,0 M BcTpeueHbl TPYHTOBBIE BOJBL BoOmOBMEMIAONMME TPYHTAMHA

ABJISIOTCA CyIleCH TeKydne. MOIHOCTh BCKPBITOTO BOJOHOCHOTO TOpU30HTA 2,5-5,4
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M. Ha rnybune 15,5-16,0 M Tomma BOJOHACKHIIIEHHBIX TPYHTOB OOOpY/IOBaHA
KOJIOHHOU TpyO ¢ ¢unsrpamu. Ilutanue Mmoa3eMHBIX BOJA TPOMCXOIUT 3a CYET
MO/NOPa, TUIPABIMUYECKON CBSI3M C HUIKEJICKAIIMMHU BOJOHOCHBIMH TOPU30HTAMH,
TaK M 32 CUET YTEUEK TEXHOJOTMYECKUX BOJI U3 BOJOHECYUMX KOMMYHUKAIWH.
Pa3rpy3ka rpyHTOBOTO MOTOKA OCYIIECTBIISIETCS B TIOHUXKEHUU peiibed)a MECTHOCTH.
Hampapnenue ABv>KeHHsI TPYHTOBOTO IMOTOKA MPOCIEKUBACTCS Ha 3alaj, CEBEpo-
3amaj, B CTOPOHY JoJHHBI p. M. Kupruska, ykiioH moroka rnopsiaka 0,015-0,030 [36].

[IpoMbniuieHHas: TUIOMIAZKA TPETepIiesia MHOXKECTBCHHBIE W3MEHEHHS 3a
BpeMsi CYIIECTBOBAHMS DHEPTETUUYECKOTO TMPEANPHUATHS, YTO TPHBEIO K PE3KUM
M3MEHEHUSIM MPUPOIHBIX YCIOBUI MOBEPXHOCTHOTO cToKa. [loBcemecTHOe Hanmmuue
HACBITHOTO TPYHTA, BIUSHUE «MOKpPOTO» IMKJA PaOOThl MPEANPUSTHS MPUBEIO K
3HAUUTETFHOMY W3MEHEHUIO T IPOTEOTOTHYECKUX YCIOBUM TIIOIIAIKH.

[Tonoxenre ypoBHS TPYHTOBBIX BOJI B OOIIIEM CIIydae 3aBHCUT OT JABYX IPYIII
(baKTOpoB — MPUPOJHBIX U TEXHOTEHHBIX, KOTOPBIE MOTYT MOBJIMSATH HA IMHAMUKY U
HalpaBJIEHHOCTh JIBUJKEHUSI TPYHTOBOTO TOTOKAa KaK IIOJIOKUTENBHO, TaK M
OTPHIIATEIBHO.

K HebnaronpustHbIM (pakTopaM, CHOCOOCTBYIOUMM TOBBIIICHUIO YPOBHS
IPYHTOBBIX BOJI, OTHOCSTCSL:

- HapyIIEHHE MOBEPXHOCTHOTO CTOKA MPU CTPOUTEIIBCTBE;

- MHOI'OYMCJICHHBIC YTCUKHN TCXHOJIOTHYCCKUX BOJ B IICPUOJ OKCIUTYaTalum.
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5 OIIEHKA DKOJIOTHYECKOI'O COCTOSIHUSA TPUPOJIHBIX BO/ B
30HE JIEMCTBUS TIII-1

5.1 OueHka 3K0JIOTHYECKOTO cocTosTHUS BoA p.M.Kupruska

KauecrBo mpupoHbIX BOJ XapaKkTepU3yeTCsl COBOKYITHOCTHIO XUMIUYECKHUX,
buznuecKkrX U OMOIOTUYECKUX MOKa3aTeNel.

Onenka kauectBa Bojg p. M. Kupruska B JOHOBOM M KOHTPOJIBHOM CTBOPE
MPOBOJMIIACE TI0 XUMHUYECKAM TIOKAQ3aTelsM, IOJYyYeHHBIM B  pe3yjIbTaTe
TUAPOXMMHUYECKUX HaOmoaeHni B mnepuon c¢ 2004 mo 2018 rr. CpaBHeHue
COJIEp KaHUsl TOKa3aTellell XMMHUYECKOrO COCTaBa PEYHbIX BOJ B KOHTPOJbHOM
CTBOpE, ¢ UX (POHOBBIMM 3HAUCHUSIMU, TIOMOTAET BBISIBUTH JIOJIO aHTPOIOTEHHOIO
MPUBHOCA KOMIIOHEHTOB M OLICHUTh KAYECTBEHHOE CcOoCTOsHUE BOJ p.M.Kupmska.
B npoGax Bojb! onpenensioch 14 MHIpeIUEHTOB, U3 KOTOPBIX ObLIO BEIOpaHO 9 110
KOTOPBIM HAOIIOAATHNCh NPEBBIICHUS U UMETUCH HauboJiee cTaOlIIbHBIC TaHHBIE.
HcxonHble JaHHBIE TI0 COAEPKAHUIO KOMIIOHEHTOB IMpPE/ICTaBlICHbl B Tabnunax 6,7
rmaBbl 4. J{ns BoAbl BOAOEMOB pBHIOOXO3SHUCTBEHHOIO HA3HAYEHUS, COTJIACHO
[IpaBunaM oxpaHbl MOBEPXHOCTHBIX BOA OT 3arpsizHeHus (1991), kauectBO BOJIbI
OLICHHUBAETCS M0 IBYM JIMMUTUPYIOUIMM Ipu3Haka BpenHoctu (JIIIB) [45]:

® TOKCHUKOJIOTUYECKOMY;
e pbIOOXO35HICTBEHHOMY.
Pb160X035HCTBEHHBIE ~ HOPMBI ~ SIBJISIFOTCA ~ OoJiee  KECTKUMH,  YeM
TUTUEHUYECKHUE, I03TOMY OHH MCITONB3YIOTCS B KQUECTBE AKOJIOTHYECKUX HOPM.

[lo panHbiM HaOmroneHWit 3a cocraBoM Boa p. M. Kupruska Obuia
MIPOM3BEJICHA OL[EHKA YPOBHS 3arpsi3HEHUS IOBEPXHOCTHBIX BOJI B COOTBETCTBUU C
PJI 52.24.643-2002 [43]. bbur BbiOpaH IPENIOKEHHBIM alrOPUTM pacyeTa
YACIBHOTO KOMOMHATOPHOTO HHJAEKca 3arpsisHeHHOCTH Bojabl (YKU3B). Yucno
KpUTHUYECKUX nokasaresieit 3arpsznenus (KI13) onpeneneHo kak 5 B COOTBETCTBUU

c ITIJIK, [46]. Pe3ynbraTsl npescraBiaeHbl B Tabmnax 11,12.
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Tabmma 11 — Kiacc kadecrBa Boabsl B p.M.Kupruzka B ()OHOBOM CTBOpE MO
3HaueHno Y K13

n; Nk | H% | Sa K B Sp S So. | Sa | ITJOK"™*

NH," 15 1 6 15| 2,5 2,5 - - 0,5
BIIK, 15 6 40 35| 154 | 25 2 5,5 2,1
Feoomee |15 15 00 | 4 [ 1398 93 | 32 | 72 0,1
HIT 15 10 67 3| 295 | 29 2 5 0,05
NO3 15 0 0 - - - - - 297 | 33 40
NO, 11 1 9 2 7.7 77 | 28 | 48 0,08
S0,~ 15 0 0 - - - - - 100
PO, 15 7 47 4 | 1026 | 146 | 32 | 7,2 0,05
Cl 15 0 0 - - - - - 300

Tabmina 12 — Kiacc kadecrBa Boapl B p.M.Kupruska B KOHTPOIBHOM CTBOPE MO
3HaueHnto Y KU3

n | Nom | H% | Sa K B Sp S So. | S’a | IIOKP™*

NH,* 14 1 7 [17] 33 33 2 37 0,5
BIIK, 14 4 29 | 3 | 2372 |593| 2 5 2,1
Fe o0mee 14 14 [100] 4] 953 |68 [ 32 7,2 0,1
HIT 14 7 50 | 4 | 164 | 2,3 2 6 0,05
NO3 14 0 0 0 - - - - 339 | 38 40
NO, 11 4 3% | 3] 118 | 29 | 28 5,8 0,08
SO, 14 0 0 0 - - - - 100
PO,” 14 7 50 | 3 | 948 | 135 | 3,2 6,2 0,05
cr 14 0 0 0 - - - - 300

* MUHHUCTEPCTBO CeNIbcKOro Xo3siicTBa PO npukas ot 13 nexadps 2016 1. Ne552;
HII — nedrenpomykrsi;
N; — JAHHBIE IO YU CITY OIPEICICHUM;
Nk — unciio ciydaes npesbiienus [11K mo I-My KOMIOHEHTY;
H;— noBTopsieMoCTH ClydaeM NMPEBBILICHUS;
So, Sy — 4aCTHBIN OLIEHOYHBIN OasuT;
S — 0000111EHHBIE OLIEHOYHBIE OAJIIbL;
So. — KOMOMHATOPHBIN UHAEKC 3arpsi3HEHHOCTH BOJIBI;
S’0 — yAenbHbIA KOMOMHATOPHBIN WHACKC 3arpsi3HEHHOCTH BOJIBL.
O0600UWMB TOMYYEHHBIE pPE3YyJbTaThl MO JaHHOW OIEHKE BOABI p. M.
Kupruska moaBepkeHbl 3arpsi3HeHnio opranmyeckumu  BemiectBamu  (BIIKs),

&KeJle30M o01mM, He TenpoLyKTaMu, HUTpUTaMu U hocdaramu.
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ITpousBogs oneHky kayectBa Boa mo Y K3 Ha ocHoBanun HopM TIJIK mist
BOJI PHIOOXO3SIMCTBEHHOM KaTErOPUK BOJOMOBb30BAHMS, BOJIbI PEKH B (POHOBOM U
KOHTPOJIBHOM CTBOPE OTHOCSTCS K 4 KJlaccy paspsaay "0" M xapaKTepu3yroTcsl Kak
rps3Hble (Tabmmia 13)[43].

Tabmma 13 — Xapaktepucruka 3arpssaenus 8o mo Y K3 [43]

:‘{apamcpncruua] V 1eIbHBIH KOMOHHATOPHBI HHICKC 3aIPAIHEHHOCTH BOIbI
Knaccu COCTORAHHA 0es vaera B 3ABHCHMOCTH OT 9HCTa vaHTeiBaex b KI13
paspad “”’“:E:””“ ‘;?1%3 1(k=09)|2 (k=0,8)|3 (k=0,7)| 4 k=06)|5(x=0,5)
1-ii YeToEHO 9HCTaR 1 0.9 0.8 0.7 0.6 0.5
2.8 Caado (1; 2] (0,9:1,8] | (0,8; 1,6]](0,7;: 1,4]| (0,6;1,2] | (0,5;1,0]
JarpAIMeHHAA
3-8 3arpazHeHHad (2; 4] (1.8.36] | (1,6;3,2)|(1,4; 2,8 (1,2;24] | (1,0; 2,0]
pazpAd «aw |ArpPAIHEHHAA (2:3] (18,271 (1,6; 24) [ (1.4;2,1]| (1,2;1,8] | (1,0;1,5]
pazpad «0» | 0UeHDb (3, 4] (2,7,3,6] | (24:3.2]|(2,1;2,8]| (1.,8;24] | (1,5;2,0]
3ArpAsHeHHaAA
4-fi I'pazuas (4;11] | (3,6,99] |(3,2; B8] (28, 7,71 (24;6,6] | (2,0;5,3]
paspaz«as |rpE3Hag (4 6] (3,6, 324] | (3,2; 4.8]|(2.8;42]] (24;3,6] | (2.0;3,0]
pazpad «o»  |rpAEasg (6; ] (3,4, 7.2] | (4,8;6,4]|(4,2; 53,6]| (3.6;4,8] | (3.,0;4.0]
pazpad «E» |0MeHE IpAIHAA (8, 10] |(7,2,9,0] | (6.,4; 8,0]|(5.6; 7.0]| (4.8,6,0] | (4,0;5,0]
pazpad «T» |0¥MeHL TPAIHAA (10; 11] | (9.0;,9.9] | (8,0; B8] | (7.0; 7.7]| (6,0;6,6] | (3,0;3,3]
S-8 IKCTPEMATIEHO {11; =] (9,9, 2] | (8,8, =] | (7.7, =] (6,6; =] (3,3, =]
IpA3HaL

OrneHKa Ka4ecTBa pEYHBIX BOJI TPOU3BOANIIACH TAKXKE 110 3HAYCHUIO MHICKCA
3arpsi3HeHHOCTU Boibl (3B - moMoraeT cpaBHUBATh COCTOSIHUE BOIHBIX PECYPCOB
B paxIMYHbIe BPEMEHHbIE TPOMEKYTKH, aHAJM3UPOBATh TUHAMUKY XHMHUYECKOTO
COCTaBa B 3aBUCHUMOCTH OT TEPPUTOPHUH, HA KOTOPOM pacnosiokeH o0beKT). bbuio
BbIOpaHO 6 ocHOBHBIX 3arpsisHuTeneii: BIIKs, kene3o olimiee, HepTEMpOIyKTHI,
HUTPUTHL, PocdaTel 1 aMMoHUM. [1J1s1 OIEHKU U3MEHEHU S COCTOSIHUS KauecTBa BOJ]
pacder ObUl MPOBEAEH [UIsl JTAHHBIX IO Ka)XJIOMy TOJy M OIpeleieH Kiacc
3arpsisHeHHOCTH (Tabmina 14). TlomydeHHbie pe3ylbTarbl IPEACTaBIECHBI B BUJIE
TMCTOrpaMM Ha pUCyHKax 19.

Tabmuna 14 — Kpurepuu 3arpssaéaaocta Boj o M3B¢[40

Bonagbr 3nauenns M13B Krnaccel kauecTBa BOL
OueHb YUCTBIE 1o 0,3 1
YucTele 0,3-1,0 2
YMEpeHHO 3arpsi3 He HHbIC 1,0-25 3
3arps3HeHHbIC 2,5-4,0 4
['psizHBIC 4,0-6,0 5
OdeHb rps3HbIC 6,0-10,0 6
UpesBbIualiHO rps3HbIE >10,0 7
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3

BpemeHHoi1 nHTepsan 2004-2018r.r. BpemeHHoi1 uHtepsan 2004-2018 r.r.

A) b)

Pucynok 19 — JluHaMrka n3MeHEHHU s Kjlacca KauecTBa peyHbIX BOJ B (POHOBOM (A)
u koHTpobHOM (B) crBope B mepro ¢ 2004-2018 r.r.

BenuunHa wHIEKca 3arps3HEHUs] BOJbl, PACCUMTAHHOIO C YYETOM
pridoxo3siictBeHHbIX HOpM [1/IK, konebnercs B cpemuem ot 1,49 no 4,59 eaunmil,
a KJIacC KayecTBa BOJ BapbHUpyer oT 3 (YMEpPEHHO 3arpsisHEéHHas) 10 4 (Tps3Has)
COOTBETCTBEHHO.

[To Tem xe mokaszarensiM ObUIO OLIEHEHO COCTOSIHME BOJ B KOHTPOJIBHOM
CTBOpE IO CyMME CPEIHUX 3HAYCHUH KOHIIEHTpALMWM s pbhIO0XO3sH CTBEHHOM
KaTeropuud  BOJOMOJIb30BaHMS UM BOJHBIX  OOBEKTOB  PEKpEallMOHHOIO

BOJIOTIONIb30BAHUSIM Ha COOTBETCTBHE CIIeAyIOIeMy ycioBHio (hopmyia 5) [37]:

Cy ¢ Cn
+ et
K, 1K, K,

<1, (5)

riae C; — dakTnueckast KOHIIGHTPAIMHY BEIIECTB, MI/JI;

IJ[K; —ipeienibHO JOyCTUMAs KOHIICHTPAIIKS B BOJIC VIS I-T0 DJIEMEHTa, MI/JI;
Pe3ynbraThl pacueTa npeactaByieHbl B Tadmie 15.

Tabmuua 15 — PesynbraTel OLEHKM KadyecTBa BOJ MO CyMMe 3HA4YeHUH

KOHLIEHTpALMK MO0 KaXJAOMy TOAy JMJis pPbIOOXO3SUCTBEHHONW KaTeropuu
BOJIONOJIH30BAHMS B KOHTPOJILHOM CTBOPE

BpeMmennoii nuana3oH B rogax
IToka3zaTenns p

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

G, ., G

e, T Tk =t | 713 | 1702 | 1355 | 447 | 355 | 269 | 349 | 566 | 739 | 27,76 | 360 | 649 | 686
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Takum 00pa3oM, YpOBEHb 3arpsi3HEHUS! MCCIEAYEMbIX BOJI OTHOCHTEIHHO
PBIOOXO035CTBEHHBIX HOPM OIIEHUBAETCSl KaK BBICOKHH, TaK KaK HE COOJII0/IaeTCs
YCJIOBHE 3aBUCUMOCTH (PAKTUUECKUX KOHIIEHTPAIUK K MPEJCIbHO JIOMYCTUMBIM.
OneHka KadecTBa ITOBEPXHOCTHBIX BOJ C TOMOIIBIO PHIOOX035HCTBEHOHBIX

HOPMAaTHBOB BBISBIIAET KpaiiHe HEOIAronomyyHoe 3KOJIOTUUECKOE COCTOSIHUE.

5.2 O1neHKa 3K0JI0rHYecKOIr0 COCTOSIHUS 110 /13¢MHBIX BO/

OueHka KadecTBa MOA3EMHBIX BOJI Ha TEPpUTOpUM nesrenbHocTr TOI[-1
MpOBOMIACh MO pe3yjibrataM XUMHUYECKOTO aHaln3a BOJ, IOJYYCHHBIM B
pe3yJibrate MoHuTopuHra B epuof ¢ 2007 mo 2019 rr. Iloazemubie Bobl TaHHOMN
TEPPUTOPUUA HE HCIONB3YIOTCA B MUTHEBOM U  XO35AHCTBEHHO-OBITOBOM
HAa3HAYEHUHU, HO JUIS OLUEHKM MX COCTOSHHUS HCIOonb3oBaHbl HoOpMmbl [1/IK,
pernmamentupoBannasie  PJ[  153-34.1-21.325-98 [38], kak Ui MUTHEBOTO
BogocHabxkenust (ITIK ).

JlaHHBIE XMMHYECKOTO aHaim3a Boj mnpesacraBieHbl B Tabmaax 9,10. Ilo
MPOBEJICHHOMY aHaJIM3y XMMUYECKOTO COCTaBa MOJ3E€MHBIX BOJ ObUIM BHIOpaHbI
KOMITOHEHTBI COCTaBa, UMEIOIIME SIBHOE aHTPOIMOTEHHOE MPOUCXOKACHUE U/UIT X
conepxkanue npesbiiaer HopMbl [TJIK. K HUM oTHOCcsSTCS HedTenpoayKThl, Kak
OCHOBHOM KOMIIOHEHT AaHTPOIIOTEHHOI'O 3arpsi3HEHHS, W XJIOPUA-HOH, KakK
BO3MOKHBI KOMIIOHEHT 3arpsi3HEHUS, BBI3BAHHBIA JIEATEIBHOCTh XUMHUYECKOTO
1exa (BOJIONOArOTOBKA U CKJIAANPOBAHUE COMM ). TaK ke Jisl OLIEHKH YUATHIBAIOCH
3HAQYEHUE MHUHEPAIM3AIMM, TaK KaK OHa SBJSACTCS OOHUM W3 KPUTEPHUEB IS
BBISIBJICHUST 00JIaCTW  3aIps3HEHUS] B COOTBETCTBMU C  MeTOAMUYECKUMU
PEKOMEHJAIMSIMU 110 BBISBIICHHIO W OIEHKE 3arps3HEHUS MOJ3eMHBIX Box [44].
JIJist manbHeUImMX pacueroB ObUTM B3STHI YCPEAHEHHBIC 3HAYCHUS 32 UCCIIEyEMBIii
MEPHOJT U CE30HBI.

OreHka KadecTBa MCCIEAYyEeMbIX BOJA MPOBOMIIACH IO KOA(DDUIMEHTY TIO

ITAK (Kpki), TOKa3bBaIOMIEMy YPOBEHb IIPEBBILICHHS COAEP/KAHUSA KOMIIOHEHTA B
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BOAax K €TI0 IIPCACIbHO-AONYCTUMOMY 3HAYCHHIO. Pacuerni IMPOBCACHBI JIA

IPYMITBI OCHOBHBIX 3aIPSA3HSIONINX KOMIIOHEHTOB, 110 (hopmytam (6,7).
Knaki = TIK,
rae Kypyi — xoapdrment konuenrpanuu no IIK;

(6)

C; — pakTryeckas KOHIIEHTPAIMsI BEIIECTB B BOJIC BOIOEMA, MI/T,

[TJIK; — npeaenpHo JomycTrMasi KOHIIGHTpaI|s B BOJAE VIS I-r0 3JIeMeHTa, MI/JI.

=1 ™)

c, . G,
C3Tl

ClTl CZn
rne C,C, u C; — pakTUUeCKHe COAEPHAHUS TPEX BBLACICHHBIX 3arpsi3HSIOLIMX
BEIIECTB B MOJI3€MHBIX BOJAX;

Cin Conu Cs, —rpeaensHo gonyctumbie koHeHTrpauu (I1JIK) atux BemecTs.
Pe3ynbraT pacuera npejacraBieH B Tadmie 16.

Tabmuna 16 — Pe3ynbsraToB OlEHKM Ka4ecTBa BO/JI 110 3HAYEHU M KOod¢ puiineHTa

KOHIeHTparmu Ky

C 1 + Cz + C3 -1 K = Ci
Cln Czn C§Tl o maxl HﬂKl
CkBakuHa Nel
HanmenoBarne Becennuii OceHHHA Becennuii Ocennnii
3arpsI3HAIOIIECTO nepron nepuon IepHo epuosI
KOMIIOHCHTA
Munepanu3anus, Mr/J1 0.7 0,6
(€ ’ '
Hedrempomykrst, Mr/in 3,7>1 3,8>1 23 2,6
() ’ '
XJ0pUI-UOH, MI/I
> 0,7 0!6
(G3)
Oo6uree 4.0
CkBaxkuHa Ne2
HanmenoBanue BeceHHuii Ocennuii Becenmiii Ocennuit
3arps3HSIOIIETO nepuon Tepuon TIepuos TIEPUOT
KOMIIOHEHTA
MuHnepanu3anus, Mr/i 0.6 0.6
(C1) ’ '
Hedrenpoayktsl, Mr/i 2,9>1 2,7>1 18 1.6
(©) ’ '
X0pUI-UOH, MI/I
; 0,5 0,6

(G3)
Oo6uree 3,0

N3 npHHBIX MpEACTaBICHHBIX B Tabimmie 16 BHIHO, YTO 3KOJIOTHYECKOE

COCTOSIHHE, YTO DKOJIOTHYECKOE COCTOSHUE ITO13¢MHBIX BOJI 1 CKB. Nel u ckB. Ne 2
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HE YAOBJIETBOPSET YCJIOBUSM IPHU CYMMHUPOBAHUM OTHOIIECHUI KOHIEHTpALIWii,
KOTOpPO€ JIOJDKHO ObITh paBHO 1. Ilpu sToM, B ckB. Nel cymmapHOe 3Ha4YeHHE
BBIIIE, YEM B CKB. No 2, TO €CTh HIKOJOTUYECKOE COCTOSTHUE B MEPBOM CKBAKUHE
HallpsKEHHee, YeM B CKB. No2 He 3aBUCMMO OT CE€30HHOCTH. JTO YKa3bIBAET Ha
HaJIM4M € TOCTOSHHOW aHTPOIIOTEHHOW HArpy3KH Ha MOA3EMHbBIE BOJIBI BO BPEMEHM.

Ananu3 mannbix kodpduimenta no [JIK nmokaszan, yro mis nokazareneit
MUHEpaIM3alli U XJIOpUA-MOH YpoBeHb IpeBbiiieHuss HopMm [1/IK He nmpeBbimaer
€IMHUIIBL, U HE SBJISAIOTCS KpuTUUHBIM. Ho criemyer obpamaTh Ha 3TH TTOKa3aTenu
BHMMAaHHE B MPOIECCE IKCILTyaTallud CKBaXKMH, T.K. COAEpP)KaHWE KOMIIOHEHTOB
HaxoauTcs Ha yposHe 0,5 ITJIK, a 3T0 MOXHO paccMaTpuBaTh Kak curHai K Oojee
4acTOMY KOHTPOJIIO 32 COCTaBOM BOJ. BMecTe ¢ Tem, MpucyrcTBue XJIOpUA-MOHA B
MOA3EMHBIX BOJIaX B YCTAHOBJICHHBIX KOJUUYECTBAX XapaKTEpU3yeT OCOOCHHOCTH
TEPPUTOPUM W YKa3blBA€T Ha 3arps3HEHUE BOJ, BBI3BBAHHOE JIESTEIBHOCTHIO
XAMHYECKOTO I1eXa (BOJOMOATOTOBKA U CKIaaupoBaHue coim). KoaddurueHnt mo
[TJK mis HedTenpoyKToB MOKa3bIBAET 3HAUMTENBHOE ITPEBBIIIEHUE COJICPHKAHUN
ATOr0 KOMIIOHEHTA HaJl HOPMOM, KOTOpOEe Hanbosee SBHO MPOsSBIISIOTCA B CKB.Nel,
JOCTUTas 3HA4YEHWN B MoinTopa pasza Oojblie gomyctuMoro. Jlms ckB.Ne2
XapaKTEPHbI HECKOJIbKO MEHBIIUE MTPEBBILICHUSL

ITo Bemmunne xodpduimenta Ky BUIHO, 9YTO HEPTEMTPOAYKTHI ABJIIOTCS
OCHOBHBIM 3arps3HUTEIIEM, BHOCSIIMM BKJI1aJ B POCT NTOKAa3aTesen 3arpsi3HEeH UL

[IpoBenss aHamM3 Ja@HHBIX MO XapaKTEPY MOBEACHUS 3arpsA3HSIOLIMX
UCCIeyeMble BOAbl KOMITOHEHTOB OTHOCHTEIBHO TaKOBBIX JUIsl (DOHOBBIX BOJ U HA
OCHOBAaHUM TUTHEHMYECKOW KJIacCU(PUKAIMKU TOA3EMHBIX BOJl IO CTENEHU
BBIPAKCHHOCTH BIMSTHUS TexHOTeHHOTO (pakropa [CII 2.1.5.1059-01] (Tabmwmia 17)
YCTaHOBJIEHO, 4YTO CTENEHb 3arps3HEHUs MOJ3EMHBIX BOJ HEPTENpOAyKTaMu
«crabunbHO» mpeBbiaeT (onoBble mnokazaremn u  [IJIK. Uro mno3Bonser
OLICHUBATh CTENEHb BJMSHUSI TEXHOTEHHOrO (PakTopa Ha KayeCTBO IMOJ3EMHBIX
BOJI, KaK «OIIaCHOE», a II0 XapaKTepy COAEPKaHUs XJIOPUJIOB U MUHEPAIM3ALMHU

KaK «IIpCACIBHOC). Tak Kak «CTaOMJIBHOE MHOTOKpPArHOC» IIPCBBIIICHUC
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HaAOJI0JaeTCsl TOJIBKO MO COJAEPXKAHUI0 HeDTENpOAYKTOB, CIEAyeT CUUTaTh UX
OCHOBHBIM aHTPOITOTEHHBIM 3aTrPSI3HUTENIEM ITOI3EMHBIX BO/I.

Tabmna 17 — IurneHndeckas KiaccuUKalMs MOA3EMHBIX BOJI MO CTEICHU
BBIPKCHHOCTH BJIMSIHUS TEXHOTEHHOTO (hakTopa [47]
CreneHp BIUSAHUS Ha

Ka4eCTBO TOA3€MHBIX BOJ CreneHp 3arpsi3HEHMS TTOA3EMHBIX BOJT
TEXHOTe HHbIX (JaKTOPOB

[Tepronmueckoe mnpeBbilieHWEe (OHOBBIX IOKa3aTeNel Mpu HX
Honyctumoe MaKCHUMAaJIbHBIX ~ YPOBHAX Ha  IPOTSDKEHUM Toja  HUXKE
TUI' i€ HUYECKUX HOPMATHBOB.

CoxpaHeHHEe  TEHACHIIMM K  BO3pAacCTaHUIO  TOKazaTenei
TEXHOI'€ HHOTO 3aT PSA3HEHUS TIPH €KEMECIUHOM 0TOOpE B TEUCHHE
roga. [Ipu sToM MakcuMasbHbIE YPOBHU 3arps3HE HUSI HAXOMASTCS
HIDKC TUT' IC HUYCCKUX HOpMaTI/IBOB.

CrabwibHOe mpeBblIeHHE (OHOBBIX IOKa3aTeled mpHu HX
MaKCHUMaJIbHBIX YPOBHSAX Ha YpOBHE MeHbIIeM win paBHoM [1/IK.
CrabwibHOe TmpeBblIeHHE (OHOBBIX IOKa3aTeled NpH HX
MaKCUMaJIbHBIX ypoBHAX Oonee [T/IK.

Cnab0 BbIpaskeHHOE

IIpenenbHoe

OnacHoe

Takum oOpazom, 000OIIMB MOJYUYEHHBIE PE3YJIbTaThl IO OLICHKE KayeCTBa
MOI3EMHBIX BOJI, TIOJYYHJIH, YTO YPOBEHB 3arpsi3HEHUS OICHUBACTCS KaK ONACHbII,
TaKk Kak (aKTUYEeCKWE KOHI[GHTpAlMM psAga KOMIIOHCHTOB IIPEBBIIIAIOT
JOMyCTUMBIC 11 Boja mmTheBoro BomocHaOxkenus (I1/IK,,,) HopmbL CremneHb
BJIMSIHUS Ha KQ9eCTBO MOA3EMHBIX BOJ TEXHOTCHHOTO (haKTOpa SBIISCTCS ONACHbIM,
T.K. UMEETCI CmabuibHoe 3arpsisHeHue BOJI HedTENpoayKTamMH, CTaOUJIBHOE
MpEeBbIIIeHNE ero (DOHOBBIX ITOKA3aTelICh MPH €ro MaKCHMAJIBHBIX YPOBHSX OoJjee

HI[KHI/IT .
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6 ®HUHAHCOBBIA MEHE/KMEHT, PECYPCOY®®EKTUBHOCTb U
PECYPCOCBEPEXXEHUE

3AJIAHME JJIS1 PA3JIEJIA
«®UHAHCOBBI MEHE)KMEHT, PECYPCO2®®EKTUBHOCTbH U

PECYPCOCBEPEXEHUE»
CryneHty:
I'pynna (02%(0)
2BM82 Bbatpanuna Onecs Uropesna
HIxona HmxenepHas OTtnenenne mkoJbl (HOLL)
IIKOJIa
OTtaeneHve Te0I0TUH
TIPUPOTHBIX
pecypcoB
YpoBenb Hamnpags.jeHue/crneiuajbLHOCTh 20.04.02
o0pa3oBaHus Maructpatypa [TpuponooOycTpoiicTBO
Y BOJIONOJIb30BAHHE

Hcxoanbie naHHbIe K pa3aeny «DUHAHCOBbII MEHEKMEHT, pecypco3(peKTUBHOCTb U
pecypcocOe peske Hue

1. Cmoumocms pecypcos Hayunoeo uccredosanust (HHU):
MAMepUuaIbH 0-MmexH U4 ecKux, 3Hepeemuyeckux,
ur ar cosbIX, UH HOPMAYUOHH BIX U HE0BEYECKUX

Pacuem cmoumocmu nposedenua
MOHUMOPUH 2a NPUPOOH bIX 800 8 30He
oevicmeus TOI]-1

2. Hopmwbl u Hopmamuesl pacxo0o8anusi pecypcos

CCH. Bwin. 1. I'uopoceonozuueckue u
CBA3AHH blE C HUMU pabomul,

CCH. Bun. 2. I'eonoco-sxonocuueckiue
pabomeoi.

CHOP 93, 6oin. 1, u. 3

CCH 92, gvin.7

CCH 93, 6vmn. 1, u. 3

3. Ucnonvzyemas cucmema Hano2000.1004C eHUs, CMagku
HAI0208, OMYUCTEH UL, OUCKOH MUPOSAH USL U
KpeoumosaH us

AMopmuzayuoHH vle OMUUCIeH UL,
Cmpaxoesvle e3nocwl 30,2%;

Hanoe na dobasnennyro cmoumocmeo
(HIC):20%.

IlepeyeHb BONMPOCOB, MOAJIEKAINUX UCCIIEJOBAHIIO, POe KTUPOBAHUIO U Pa3padoTKe:

1. Oyenka kommepuecko2o u UHHOBAYUOHH 020
nomenyuana HTH

Ananuz 3ampam epemenu na opean u3ayuio
MOHUMOPUH2A NPUPOOH bIX 800

2. Onpeodenenue pecypcrot, gunancosot,
9KOH OMULECKOU 2 pexmusHocmu

Pacuem obweti cmemvl nposedenus nonesvix
U 1a60pamopH bix pabom OJisl MOHUMOPUH 2a
NPUPOOH BIX 800

JaTa BbIIaum 3a1anus 1Jis1 pa3jea no JuHeiiHomy rpaduky |

3ajanue BbIIAJ KOHCYJbTAHT:

HJouxHocTh (017 (0]

Yuenas Moanucey Hdara
cTeneHb,
3BaHHe

Jonent OCT'H LB WIT Mananuna Beponuka
AHaTOonbEBHA

K.D.H., IOLICHT

3aganue NMPUHAJ K HCITIOJTHCHHIO CTYJICHT:

I'pynna dUO

IMoanucek Jara

2BMS&?2 batpanuna Onecst Uroperna
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6.1 Buabi 1 00beMbI padoT

3amadya 3¢¢EKTUBHOTO PeCcypcomoTpedeHus W pecypcocOepekeHus
SIBJISTFOTCSI BAYKHBIMU aCllEKTaMHU JIFOOOU XO3sIMCTBEHHOM AESITEILHOCTH YEJIOBEKA.

[lenpo TaHHOM BBITYCKHOM KBaTU(PUKAIMOHHON paOOThI SIBISIETCS OLICHKA
BmsHUA festenbHocTd TOIl-1 Ha okpyxkarolyto cpey Mo CpelcTBaM H3yUeHUs
XAMHYECKOTO COCTaBa MPUPOIHBIX U CTOYHBIX BOJ HA TEPPUTOPUH TTPE T PUSITHS.

duHaHCOBasl YacTh CONEPNUT pacyeTHBbIE MATepHalbl IO 3aTparaM Ha
BBINOJIHEHUE J1a00paTOPHBIX HCCIeAOBaHWN. AHamMTuueckas jadopatopust X[
CII TOL-1 npoBoauT mpoOOOTOOP, XUMUUECKHI aHATU3 MPOO MPUPOIHBIX BOJ U
OCYILIECTBJISIET 3alUCh U 00pabOTKa MOJyYEHHBIX JaHHBIX. Buabl paboT ¢ yueTom

yCIOBUIA 1 00bEMOB ITpEICTaBIeHbI B TabimIe 18.

Tabmna 18 — Buabl 1 00beMbI TPOSKTUPYEMBIX pabOT
HanmeHnoBanue O6bem MecTo 1 ycaoBue AnmapaTtypHoe
En.m3m.
padoT padoT npoBeJieHus padoT o0ecneyeHue
[oneBble padoThHI 4151 0TOOPA MPOO MO3EMHBIX BOJ
(nadmoaaTe bHbIEe CKBAKUHBI Nel 1 Ne2)
Opranuzaims
[PYIIbL U [IpoMpIiieHHast
OCYIIIEeC TBIICHHUS CyTtku 1 IPK —
otOopa npob (2 fUiotHajka
YEIIOBEKA)
[po6ootOop HYUK;
Boposka;
CrexJsiHHBIE
YKYTIOpEHHBIE
OT160p MPO6 [Tpoba 2 OT160p MPo6 BOJIBI 13 Oymoum obr.emom 3
JuTpa — 2 1T,
TIOA3EMHBIX BOJ (yaTpBI) (8) CKBa)KHMHBI

CTeKIsaHHbIE
YKYTOpEHHBIE
OyTBUIM U3 TEMHOTO
cTekIa oobemMoM 1

JTUTp — 2 IT.
BcenomorareJib Hble pa6oThI
Tpancno OBKa
p pTHp [IpombmuieHHas Kopsuna mis
npo6 (Ilyts ot
Paccrosinue wiomanka [IPK, MEPEHOCKH TPO0;
Jabopatopuu 10 1,5
(xm) TenIexoHas IlemexonHas
MecTa 0Tbopa u
TPaHCIOP THPOBKA TPaAHCIOP THPOBKA.

00patHO)

O0beM J1a60paTOPHBIX HCCTeI0BAHUI

Ananuz npo0 BOJIbI

B 00BeMAax Ananutayeckas Bcnomoratenshoe u
KomnonenT 11 nabopatopus X1 CIT WU3MEpHTEIILHOE
COOTBETCTBYIOIIHX
ToI-1 060pyI0BaHNIe

HT /1 Ha ogny npo0y
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Tabmmua 18 — IIponomxenue

KamepanbHbie padoThI

Co6op, oOpaboTka u
KommsrotepHas
aHaIM3 TI0JTyYEHHBIX Kommnerotep
o0OpaboTka
JTAHHBIX
IosieBbie padoThI A5 0TOOPA MPOO MOBE PXHOCTHBIX BO/
(BbIMycK JUBHEBBIX cTOKOB; P.M.Kupruszka (Bblie BbIyCKa);
HHZKe BBIITYCKA JUBHEBBIX CTOKOB)
Opranmsaus IIpombmuteHHas
TpyTIBI IS
wiomanka [IPK u
OCYIIIECTBIICHUS Cytkn 1 -
TpUJIeTaronIast
otOopa 1pobd (2
TePPUTOPUS
YeJ0BeKa)
Ipo6GootOOp HIK
(6aTomeTp/uepmax);
Boposka;
CrexniaHHbIE
YKYIIOpPEHHbIE
Ot160p npo6 Boxsl I3 | OyThUTH 00BEMOM 3
OT160Dp MPO6 [poba 3 p 1P A M
OT3EMHBIX BOJL (b (12) MOBEPXHOCTHBIX nutpa — 3 T,
s P HCTOYHHUKOB CrexJsiHHbIE
YKYHOpPEHHBIE

OyTBUTH U3 TEMHOTO
cTeksa 00beMoM 1
TuTp — 3 T

Bcnomorareb Hble paﬁ OThbI

TpancnopTupoBKa Kopzunsr pyist
I;I 5 PP IIpombmuieHHas p 8 5
pod (Ilym ot PacctostHue wiomanka [IPK TIEPCHOCKH TIPOD:
nabopaTopuu 10 (1) 2,5 neulileio s ’ TepMocymMKa;
MecTa 0Toopa 1 A [Nemexomnas
o6 TpaHCIOP TMPOBKA
paTHO) TpaHCIOP TUPOBKA

O06beM 1a60paTOPHBIX MCCIEI0BAHMI

AHanuz ipo0 BOJIBI

coo;c(:)fc};?;z(mnx AHanmuTHYeCKas BcriomoratensHoe u

HOPMATUBHOMY KommonenT 14 nabopatopus X1 CIT W3MEpPUTEITFHOE

TOII-1 o0opyaoBaHue
JOKYMEHTY Ha OJIHY
npooy
KamepanbHbie padoThl

Co6op, 00paboTka u KoMbioTepHas
aHaJIU3 MOJTYYEeHHBIX oBpaboa Kommsrotep

JTAHHBIX

[TeproguanocTh 0TOOpa MPOO YCTAHOBJICHA B COOTBETCTBHHU C TpahKOM
MPOM3BOICTBEHHO-IKOJIOTUUECKOTO  KOHTPOJISL TMPEIIPUATHS: TOBEPXHOCTHBIE
BOJbl 1 pa3 B rox g ananurudeckou iadopatopun XL CIT TOL-1, u pa3 B
KBapTal JJI9 MOAPSIHON OpTaHW3alliM; IMOJ3EMHBIC BOJBI 2 pa3a B TOj (MIOHB,
CeHTsI0ph) Ju1s aHanuTrdeckou Jadopatopur X1 CIT TOILI-1, u pa3 B kBapTan s

MOJPSIIHON OpraHW3alK; JIMBHEBBIE CTOKM C MEPUOJUYHOCTHIO C MapTa IO
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OKTS0pb Wit aHanmuTudeckor adbopatopun X1 CIT TOILI-1, u pa3 B kBapran s

MOJIPSITHON OpraHUu3alnH.

6.2 Pacuer 3arpar Tpyaa u BpeMeHH [0 BUIaM padoT
6.2.1 Pacuer 3arpar BpeMeHHU

Pacuer 3arpar BpemMeHH ONpeleieH C IOMOMIBI0 HOPMATHBHBIX

nokymentoB CCH-93 [48]. Tlpu pacyere HOpM BpeMeHH BBIOpaHa COpoKadacoBasi

pabouas Henens. Pacuer mpoussenen mno ¢opmyne (8). Pesynsratel pacuetos

MpeJicTaBjIeHbl B Ta0mIe 19.

N=Q-HBP-K,
riae N — 3aTparhl BpeMeHH, (dei\cm);

(8)

Q — 00BeM pabor, (poda);
HBP — nopma BeIpaboTkH (4ac);

K — k03 ¢puiineHT 3a HEHOPMATU30BaHHBIE YCIOBHUSL

Tabmmua 19—3arpatel BpeMeHu o BujgaM pador

Oo0bem Hopma
Bun pador i BpemeHn | Koappuuuenr | Utoro
En.M3m. | Koa-Bo 1o CCH
Ot6opmpob | e 2 0,22 1 0,44
MO/I36MHBIX BOJI
Ot6op mpod
IOBEPXHOCTHBIX | Ipoda 2 0,22 1 0,44
BOJ
JlaGopaTopHbie
. 64 7,20 1 460,8
WICCJICTOBAHUS
C6op, aHanm3 u
oopaboria % 100 | 00221 1
UM CFOIIIE HCS
uHpOpPMaLIUN
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6.2.2 Pacuer 3arpar MaTepuajoB

Pacuer 3arpar marepuasioB OCyIIECTBIISICS HA OCHOBE CPEIHEN PHIHOYHOU
CTOMMOCTH HEOOXOIMMBIX MaTEPHaJIOB M UX KOJTUYECTBA.
HopMa amMopruzalii pacCUMTHIBACTCS KaK €KEMECSYHBIM TPOLIEHT OT

HepBOHaanIBHOﬁ CTOMMOCTH UMYLICCTBA:

K =2-100, (9)

n

rne K — koo purnment amoptuzanmu;
N — CPOK MOJIE3HOM PKCITyaTalii OOBEKTa B MECSIIaX.
CyMMa aMOpTH3alKU OIPEENAETCS KaK:
A=C,-K, (10)
rae A — CcyMMa aMmOpTH3aIMKU 3a MECHII;
Cr —HavampHas CTOMMOCTb OCHOBHOTO CPE/ICTBA;
K — Hopma amopruzanum.

Pe3yabpTaThl pacdera 3arpar MarepvayioB mpejactaBieHbl B TabOmaie 20.
Tabmina 20 — KamutansHbIE pacXo sl

K Hena en. Hopma CymMa aMopT-HbIX
HaumeHnoBaHue OIBO CAL o0opynoBaHus, amMopTH3anMu**, |oTYHCIeHUH B rog*,
o0opyaoBaHust
ThIC. pyoO. % pyo.
BcnomorartenHoe 000pyaoBanue
[Tpo6ooT6opHUK 12,5
BURKLE 1 4 800 600,0
[TpobooT6opHUK/ 125
batomertp/ 1 13 000 ’ 16250
Benpo
Y Kynope HHbI A
OyTHUIb U3
TEMHOI'0 CTEKIa 4 125,0 17,0 850
byrbuika
bB-1-1000
Y Kynope HHbI i1
OyTBUIb U3 CTEKIIA 4 50,0 17,0 34,0
(mmacTuka)
Pyuxa mapukoBas 1 20,0 - -
Ckot4 1 50,0 - -
Hoxawup 1 70,0 - -
Kop3una nis
TPaHCIIOPT HPOBKHU 1 1000,0 12,5 125,0
poo
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Tabmna 20 — [ponomkenue

CpencrBa u3me pe HUS

Becnl

2 11 980 12,5 1497 .5
AQHATUTUYECK
@oravierp KOK-3 1 76 900 12,5 96125
pH-meTp 1 23200 125 2900,0
CekyHmomep 1 3990 125 498,8,
KH-2M 1 195 000 125 24375,0
Hcnoan3yeMoe BecrioMorareJibHoe 000py1oBaHue 0011e1a00paTOPHOT0 HA3HAYEHU S
lhag 1 40 000 125
CYIIWITH HBI 1
JlucTriuiaTop 1 44 650 125
bang BongHas ¢
peTyIHPYeMbIM 1 14 400 12,5
HArpeBoOM
BakyymHeri- 1 18 000 125
Hacoc (BOISHOM)
JlaboparopHas mocyna
KonGs1 mepHbIe
50 Mt 10 129,8 170 220,7
100 M 10 2427 17,0 412,6
200 mn 1 62,40 17,0 10,6
250 Mo 1 67,20 17,0 11,4
500 M 1 80,0 17,0 13,6
1000 mn 1 288,0 17,0 20,16
[Imrerxu rpa/-Hele
1 M 1 30,0 17,0 51
SMn 5 35,0 17,0 29,8
10 mu 5 37,0 17,0 315
[Tunerxkn Mopa
5 M 2 420 17,0 143
10 M 2 48,0 17,0 16,3
20 ma 2 60,0 17,0 20,4
L rrmnpe! MEpHbIE
50 Mt 1 140,0 17,0 23,8
100 Mt 1 210,0 17,0 35,7
1000 M 1 970,0 17,0 164,9
,HI/IaMEZ(;II)T)(());/ImfImI\/ﬂVI 2 160,0 17,0 544
zmah]?eofp(z)};(gmm 2 17,0 17.0 58
e |3
NUTOI'O: 41955,8
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* TomoBoii m3HOC cpeactB u3MepeHud (CH) npunst B pasmepe 12,5%** u3
pacdera, 4TrO CPEIHUN CpPOK CIIyXObl CPEJICTB M3MEPEHUN aHAIMTHUYECKOTO
Ha3HA4YeHUs cocTaBisier 8 jyer. [[ms pacdera KanmUTAJIBHBIX PacXoJ0B IpHU
JacOBOM JKCITyaTalliu CPEJICTB M3MEPEHHUH 3a CpeaHee YMCiI0 pabdouux JTHEH B
MECSI IPUHSATHI 22 AHS, MPOAOIDKUTEIBHOCTh pabouero mHs - 8 vacos. [locyna 2
BHJIOB B 3aBUCHMOCTH OT CPOKa CITY>KOBI: CPOK CJTy>KOBI 6 MeCSIIeB.

Jlsis 00paboOTKM MOYYEHHBIX JTAHHBIX OBLIO WCIOJIb30BAaHO MPOTPAMMHOE
o0ecrieueHUe Ha TEPCOHATLHOM Komrbiorepe. Takum o0pa3oM, CPOK MOJIE3HOM
CITyObI KOMIThIOTEpA MEPBOHAYATIBHON CTOMMOCTBIO (TI0 TAHHBIM OPTaHU3AIMH) B
60 000 pyGmeli ycraHoByieH paBHBIM 24 mecsiia. COOTBETCTBEHHO, €KeMeCsuHast
HOopMa amopru3aimu  coctaButr  4,2%. Takum 00pa3oMm, eXKEMECSIHbBIC
aMOpTU3ALMOHHBIE OTuMclieHus paBHbl 2520 pyOuneit [IpomomxuTenbHOCTh
UCCIEJIOBAHUS COCTaBisieT 12 Mecsila, CJIeI0BarelbHO, aMOPTU3ALMOHHbBIE
OTYMCIIEHUS HAa CPOK mpoekTa paBHbl 30 240 pyOreil.

Pacuer aMoOpTH3aIMOHHBIX OTYHCICHMHA  HA pacXoibl PEAreHTOB HE
NpEACTaBJICH B JAHHOM pa3zeie, TaK KaK OlEHKAa CTOMMOCTH TMpPOBEACHUS
aHaIM30B HE TMPOBOAMJACH, a ObUla B3sTa B MPEUCKYpaHTE CTOPOHHEH

OpraHM3alMi 1 IpecTaBiicHa B pasaene 6.2.4.

6.2.3 Pacuyer omiaTel Tpyaa

Omnnara TpyJa BKJIIOYACT OKJIaJd, M KOJWYECTBO OTPaOOTAHHOTO BPEMEHH,
TaKXE YUMTHIBAIOTCS TPEMHAIBHBIC HAYMCICHUS M PalOHHBIM KO3((HIIHEHT,
paBHbii 1,3 115t TomMckoit 06acTu.

OcHoBHas 3apaboTHas 1aTa (30CH) HaX0aUTCs 1Mo popmyie:

3ocH=12M" Tpys (11),

rie 3,., — OCHOBHAs 3apa0oTHas TU1aTa OMHOTO paOOTHHUKA,
T 26 — TPOIOIKUTENBHOCTE PA0OT, BBHITOJIHACMBIX PAOOTHUKOM, MECSILIEB;
12 M — MecsuHBIM OKJIa pabOTHHUKA, PYO.

MecsHbIi TOKHOCTHON OKJIaJ] paOOTHHKA HAXOAUTCS 10 (hopmyTie:
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3mM = 36" kp (12),
rye 36 — 6a30BbIi oK, pyo.;
kp — paitonHbIii KO3 hruenT, paBabii 1,3 (st Tomckol obacth).

CraBku omnaTel Tpyda COTPYIHUKOB CIT TOL-1 sBuswoorcs
KoH(u neHIMaTpHON uHpOpMarueit. [ pacdeToB ObUTM B3ATHI CPEHME OTJIATHI
COOTBETCTBYIOIIMX JOKHOCTEH.

@®onpa 3apadornoit miatel (D3II) dopmupyercss U3 JONOJIHUTEIBHOU
3apa0OTHOM TUIaThl M OIUIATHI TpyJa (B JaHHOM ciydae 3a 12 mecsneB). Do
OILIaThl TPYJAA OINpENeNseTcsd KaKk CyMMa CTPaxOBbIX B3HOCOB, JOMOIHUTENIBHOM
3apa0OTHOM IJIaThI U OTJIATHI TPY/Ia 3@ BECh IIEpUoJ padoT.

HUtoroBass cymMma paccuMThiBaeTcsi Kak 3apabdoTHasi IuiaTta JUIsl BCeX
pabOTHUKOB C y4Y€TOM E€IMHOTO COLMATBHOTO HAIOra, 3aTpaT Ha Marepuaibl,
pe3epBa M aMopTH3alMu O0OpyJOBaHUs. PacueT oruaTsl Tpyaa NMpecTaBicH B
tabimie 21.

@doHx mIs omIaThl OTIycKa (GopMHpyeTcs 3a CYET JOTOTHUTETHHOU
3apaborHoi Ttk (7,9%) oT ¢oHIa OCHOBHOW 3apaboTHOH miaThl. CTpaxoBbIC
B3HOCHI paBHbl 30,2% oT ¢oHma 3apaboTHOM mIaThl (CyMMbl OCHOBHOW U
JOTIOJIHUTEIBHOM 3apaboTHOM 1iaThl). PezepB coctasisier 3% ot D3II.

Tabmma 21 — Pacuer oniatel Tpya

C poxosxu . .
TaTbH 0CHOBHbIX Omara3a | PaiioHHbIH
PACXOI0B TeJIbHOCTH padoT, cMeny, pyb. K034 Hror, pyo.
Me Csil|
Wmxe Hep- X MUK 22 1000 1,3 28 600
JlabopaHt 22 800 1,3 22900
JlonomHuTebHAS 3/11
(7.9%) - - - 4068,5
Uroro: houn
3apaOOTHOM TUIATHI - - - 55 568,5
(D3I0)
CrtpaxoBbie B3HOCHI
(30%) - - 16 671,6
@DoHJ OIUIATHI TPYJIa - - - 72 240,1
Peseps (3%) or O3I1 - - - 21672
HUTOI'O3a12 8928876
Me csilie B
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6.2.4 Pacuer 3arpar Ha J1a00 paTOpPHbIE HCCJIe10 BAHUS

PaboThl MO BBIOJHEHUIO AHAIM30B HE BXOJAT B pacyeT (PuHAHCOBOU
CTOMMOCTH, TaK KaK BKJIIOUEHBI B 3apa0OTHYIO IJIary COTPYIHUKOB. CTOMMOCTh

aHaJM30B OIlCHEHA Ha OCHOBAHWM IMPEHCKypaHTa TMOJPSAHOA OpraHHW3aIMd W

npecraBiicHa B Tadimiie 22.

Tabmima 22 — CTOMMOCTh aH&IW30B IO TPEHUCKYPAHTY CTOPOHHEH
OpraHu3aIun
. Croumocrs 1 KoamnuecTBoO
Omnpe e Jisie MbIid . Cymma,
HCCJIeIOBAHUSA, | MCCJIeI0BAHMI
foxasareab pyo. 6e3 HIC 3a 12 MecsieB pyo.
OO0mas MuUHepaI3a s 951,12 14 13315,68
B3BelenHsIe BemecTna 951,12 14 13315,68
HNom-amMoHMsS 871,87 14 12206,18
Kee3o obmee 871,87 14 12206,18
Maprasre 11 1188,90 14 12206,18
Hurpat-uon 871,87 14 12206,18
Hurpur-non 871,87 14 12206,18
XJ1opuII-uoH 871,87 14 12206,18
®doc pat-moH 871,87 14 12206,18
Cynb pat-noH 871,87 14 12206,18
BIIK 1188,90 10 11889,0
XIIK 1188,90 10 11889,0
Hedrenpoa ykrst 1188,90 14 16644,6
Bonoponusiii mokazarenb 237,78 14 3328,92
HUTOTI'O: 168032,3
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6.3 OOuumii pacyer CMETHO# CTOUMOCTH TPOEKTHPYEMBIX PadoT

OCHOBOI AJ11 PacU€TOB CMETHOW CTOMMOCTH CJIyaT: OCHOBHBIE PacXo/ibl,
CBSI3aHHBIE C BBITOJIHEHHEM PadoT MO OPTaHM3AllU U BBITIOJIHECHUIO UCCIICIOBAHU I
poo.

Hakmagnele pacxoabl coctaBiasitoT  10% oT  ocHOBHbIX. [LimaHoOBBIE
HAKOIUICHUS COCTaBJISIIOT OKOJMO 15% OT OCHOBHBIX HAKJIAAHBIX pacxoioB. Pe3epn
cocTaBJigeT 3% OT OCHOBHBIX 3aTpar.

OOr111ast cymma 3aTpaT Ha ITpOBeICHHBIC Pa0oThI ITpeICTaBicHa B TadmmIie 23.

Tabma 23 — OOmmii pacyeT CMETHON CTOMMOCTH paboT

Iloanan
Crarbu pacxoaoB En. u3m. Kou- Bo cMeTHas
CTOUMOCTb, PYyO.
OcHOBHBIE pacxoabl
1. [ToneBbie paboOTHI
2. JlabopaTopHsie uccienoBa HIS %, ITP 100 899887,6
3. Omnara Tpyna cOTpyIHUKOB
4, AMOpTH3aITMOHHBIC OTYHUCIIC HUS 41955,8
HakaagHble pacxonbl %0OP 10 94184,3
Il;manoBbIe HAKOILIC HUS %OHP 15 14127,7
Pe3eps %O0P 3 28255,3
NUTOI'O: 1078411,0
H/C: 215682,1
HUTOI'O: 1294093,0
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7 COLUAJIBHASA OTBETCTBEHHOCTD

3AJIAHUE JJISI PA3JIEJIA
«COLMAJBLHASI OTBETCTBEHHOCTb»

Cryneuty:
Tpynina () %(0)
2BMS2 batpanunoii Onece Uropesne
Mxona WixenepHas mkoma npupousy OTaenenue (HOL) Otnenenne
pecypcoB T'€0JIOTUN
YpoBeHn Marwuctparypa HanpagJjieHue/cne quaisH 20.04.02
o0pa3oBaHus 0CTh IpupogooOycpoiicT
BO U
BOJIOTIOJIb30BAHUE

Tema BKP: «Oco0eHHOCTH cocTaBa MPHUPOAHBIX BOA B 30He AesiTeabHocTH TOL 1 (r. ToMck)».

Hcxoanble JaHHBIE K pasgeay «ConuanbHas 0OTBETCTBEHHOCTD )

1. Xapaktepucika 00beKTa HCCcie0BaHus (BEIecTBO,
Matepuai, Ipudop, rOpUTM, METOIMKA, pabodas 30Ha) U
00acTi ero NpUMEHEHHS!.

Obvexmom ucciedo8an s 6aAI0mcs
NPUpOOHble (N0BepXHOCHHbIE U
noo3emMHble) U CIMOYHbIE B00bI,
PACROJIOJC eHHbIE 8 30He OeUCMBUsL
Tomckou TOL]-1. Pe3ynomamol

UCCIe008AH UL OAION BO3MONCHOCMb

OanbH etiulezo nPoH O3UPOBAHUSL UIMEH eH sl
OKpyvIcarousell cpedvl 8 YCIOBUIX
mexnoeenesd.

IepeyeHb BOMPOCOB, MOIIEKAIUX KCCIICIOBAHUIO, MPOSKTUPOBAHUIO U pa3paboTke:

1.TIpaBoBbIe H OPraHU3aLMOHHBIE BOMPOCHI
obecneyeHus1 6e30MACHOCTHU:

—  CIelMaibHbIe (XapaKTepHbIe TIPU

HKCIUTyaTAMi OOBEKTa HCCIICIOBAHNS, TPOSKTUPYEMOM
paboueii 30HbI) MPaBOBBIE HOPMBI TPYIOBOTO
3aKOHO/IaTeIIbC TBA;

—  OpraHM3alOHHBIE MEPOTIPUSATHSI TIPU
KOMIIOHOBKE paboyeii 30HbI.

1. "Tpyoosoti kodexc Poccuiickoii
@edepayuu” om 30.12.2001 N 197-D3
(peo. om 16.12.2019)

2. T'OCT 12.2.032-78 CCBT. Pabouee
Mecmo npu GbINOJHeHUU pabom CUos.
Obwue 3peoromuueckue mpebosan us

3. IT'OCT 12.2.033-78 CCBT. Pabouee
Mecmo npu 6bINOJH eHUU padom CMosl.
Obwue 3peoromuueckue mpedosar us.

4. 'OCT P HCO 26000-2012.
Pyxosoocmeo no coyuanvhoii
O0MEemCcmeeHHOCU.

5. T'OCT 12.0.003-74.CCBT. Onacrvle u
8peOH ble NPOU3B0OCMBEHH ble (DAKMOPbL
Knaccugurayus.

6. CanlluH 2.2.4.548-96. ['ueuenuyeckue
mpebosaH UsL K MUKPOKIUMANLY
NPOU3BOO0CTNEEHH bIX NOMEUYEH UL
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2.Ilpon3BoacTBe HHAsI 0€30MACHOCTD:

2.1.AHanu3 BBIABJICHHBIX BPEAHBIX U OMACHBIX (haKTOPOB
2.2.000cHOBaHNE MEPOTIPUSTUH TI0 CHIDKECHHIO
BO3JEMCTBUA

Bpeonwvie chaxmopwi:

1. Omknonenue nokazamerneil
oceeueHnocmit,

2. Omxon enue nokaszamesell
MUKDOKIUMANA,

3. Dnekmpomacumnoe uznyuenue.
Onacnute chaxm opoi:

1. Hopasicenue snekmpuyeckum moxkom,
2. Tooicapoonacrocmo,
3. Ompasnenue 10068umMbIMU 8eLeCMEAMU;

4. Ovicozu KOHYenmpUpoBaHH bIMu
KUCIOMAMU U WeN04amu;

5. Mexanuueckue nopedic OeH ust KONCHbIX
NOKPOB0OE CMEKIHH bIMU NPEOMemamis,

6. 3apaoicenue kaewesbim SHyepharumom.

3. DkoJiornyeckast 0e30MACHOCTD

3acpazuenue  eudpocghepbl  CMOUH bIMU
6o0amu. 3acpazuenue ammocghepvr U
aumocghepul meepoviMu  8blOpOCamu
NPOOYKmMo8  ceopanus opaanudecKu
MONUG.

4. be3onacHOCTb B Ype3BbIMAiHBIX CUTyalMsIX:

Bosmoorcnvimu npuuunamu u gpaxmopamif
603nuKkHOGenus u paseumus HYC mozym
Ovimb:

1. Ilpouszsodcmeenmvie OMKIOH eH s

MEXH 0I02UYECK020 NPoYecca no GUHe
obopyoosarus (usroc),

2. Owubxu 3KCNIyamupyrow;e2o
nepconana,

3. Brewrue 8030eticmaus RpupooH 020
Xxapaxkmepa (ypaeanvi, npocaoka SpyHmos,
MOJHUU);

4. Pe3ynomam meppopucmuyecKux akmos.

JlaTa BbIIauH 3aJaHus 1715 pa3/ieJia no JuHeiiHoMy rpaduky

3ananue BbIIAT KOHCYJbTAHT:

JdomkHOoCTD (017 (0] Yuenas Hoxnuck Jara
cTeneHb,
3BaHue
Crapuiuit npenoaaBarens CkaukoBa Jlapuca
oo HIBUIT AJleKcaHIpOBHA
3ajanue NPUHSLI K ®UO Hoamuce HAata
UCIIOJTHEHHIO
cryaeHrt: I'pynna
2BM8&2 batpanuna Onecs UropesHa
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7.1 Bsenenue

[lenpto maHHOW pPabOTHI SBISUIACH OIEHKA BIUSHUS JCATEIBHOCTH
TEMJIOBOM  DJIEKTPOCTAHIMA HA OKpYyXaKI[yro cpexy. s JocTHxeHUs
MOCTABJICHHOM 11e7TM OBbUTH BBITOJHEHBI CJICIYOIIME 3a/1a4H ;

1. IIpoBenen 0630p MCTOUHUKOB JIMTEPATYPbL, HOPMATHBHO-TEXHUUECKON
JOKYMEHTALIU Y,

2. CucremMatu3upoBaHbl JaHHbIE IO MPOU3BOACTBEHHOMY MOHUTOPHHTY
MOBEPXHOCTHBIX U MOJI3EMHBIX BOJ Ha TeppuTopun TOLI-1;

3. IIpoBeneHbl mabopaTopHbIE HCCIEI0BAHUS 00PasIoB MPOO MOBEPXHOCTHHIX
1 TIOJI3EMHBIX BOJIbI B aHAMMTHYECKOM JTabopaTopuu TOII-1;

4. TlpoaHam3upoBaHbl TaHHBIE TTO pe3yJIbTaram UCCIeA0BaHU M 3a BEIOPaHHbI
MepPUOJ] BpEMEHU;

5. TlpoBezaeHa oOleHKa 3KOJOTUYECKOTO COCTOSHUS TOBEPXHOCTHBIX U
MOJA3E€MHBIX BOJ Tepputoprn TOLI-1.

PaGounii mporiecchl ObUT MOCTPOSH B HECKOJIBKO ITAIOB!

1. Pabounii mporecc B kaduHeTe nHx)enepa X1 u apxuse TOIL-1,

2. IloneBbie paboTel HA TeppuTopun TOI-1;

3. JlabGoparopHbie pabOTHI B TOMEIIEHUN aHAIMTAYecKor JTabopaTopun TOLI-1

Pabounii mporecc mpoxoaun B kabunere, obopymoBanHoMm [IK. Jlis
paboThl OBLI HCHOJIb30BAH CTAIlMOHAPHBIM TEPCOHANIBHBIN  KOMITBIOTED CO
clIenyronMe apaMmeTpamu cucteMsl: nporieccop Intel (R) Core ™ 2 Duo E8400
3.00 GHz c¢ wmonutopom Samsung S22C200. PaGoumii kaOuHET HMEET
€CTECTBEHHOE M HCKYCCTBEHHOE OCBEIIICHHE.

JlaGoparopHble  HCCII€IOBaHUSI NPOBOJMIINCH B MOMEILIEHUN
aHammtiecko  nmaboparopun  AO  «Tomckas renepaums» CII TOLI-1.
JlaGoparopusi ~ arTecroBaHa U HMMEET  COOTBETCTBYIOIIMM  JOKYMEHT,
MOJITBEPKIAIOIIUIA COOTBETCTBUE YCJIOBHIA TpyAa U COOMIONCHUIA MPaBUJI OXpaHbl
TpyAa U noxapHou Oe3zomacHocTH: 3akitoueHue Ned91 or 29.08.2019 r. OBY

«Tomckuii LICM».
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[ToneBsie paborsl mpoBoiMCh Ha Tepputopun TOLl-1 ¢ mpumeHeHuem

HEOOXOIMMBIX CPEJICTB 0TOOpPa MPOO.

7.2 TIpaBoBbIe H OPraHU3AIMOHHBIE BOTIPOCHI 00ecnedeHNns 0e30 MacHO CTH

[IpoBenenue wuccrneqoBaHus OOBEKTa OCYILIECTBISIOCh B JAOJKHOCTU
WH)XEHepa XUMUYECKOTO 1exa. TpyJIoBOil pacropsaoK yCTaHOBJIEH U (PMKCUPOBAH
B TPYJOBOM JIOTOBOPE Ha OCHOBE TpyaoBoro kozexkca Pd [49]. Ha nannyro
JOJKHOCTh ~ MPUHUMAIOTCSI  COTPYAHUKM  JKEHCKOTO I0JIa, Ha KOTOPBIX
PacCIpOCTPaAHAIOTCSI OCOOCHHOCTU PEryJMPOBAHUSI TPYyla KEHILUH, ONPE/ICTICHHbIE
B rase 41 Tpynosoro konekca PO.

B cooTtBerctBMM C TpPyAOBBIM JOrOBOPOM Ui JAHHOW JIOJKHOCTH
yCTaHOBJIEH pabounii rpaduk B BUJEC MSATUIAHEBHOM paboueil Hemene, ¢
BOCHMHYAcOBBIM pabodeM jqHeM. Padouee Bpems ¢ 8 00 go 17 00 (msrauia ¢ 8 00
1o 15 45). O6enennoe Bpemsi ¢ 12 00 go 12 45. K pabore mo qaHHOM JOJKHOCTH
JOMYCKAIOTCSl JMIla HE MoJioke 18 Jer, TroJHble MO COCTOSHUIO 3/I0pOBbBS,
MIPOIIIEIINE BBOJHBIA 1 TEPBUYHBIA MHCTPYKTAX Ha pabouyeM MecCTe, MMEIOIIE
BhIcIIee MpoduIbHOEe 00pa3oBaHMe. Y CIIOBUSI TPyJa BKJIIOYAIOT B CEOsl BpeIAHbIC
YCIOBHSL TpyAa, YTO OTPA)XaeTcsd B €KETOJHOM MEIMIMHCKOM OCMOTpE U
JEHEXKHOM KOMIICHCaimen. Pa3mep ommatel Tpyaa SBISIETCS KOMMEPYECKOM
TAUHOW U HE MOJJICKUT Pa3TIIAllICHUTO.

Jns  paborel B yabopaTopuM  TMpUCBAaMBaeTCs TIepBas  TIpymna
AJIEKTPOOEC30MACHOCTH.

PaGounii nporecc no JOMKHOCTH MHKEHEpa XUMUYECKOT0 11eXa BKIIF0YAET
B ce0s KOMIUJIGKC paboT, CBSI3aHHBIX KaK CO CTaTHYECKOM (CHUIAYeH), TaK H
AKTUBHOM JMHAMHUYECKOW JIEATENBHOCTHIO (CTOs, MEPEMENIASICh), PEXKUM TpyAa U
OT/bIXa PEMIAMEHTUPOBAH TPYJIOBBIM  JIOTOBOPOM B  COOTBETCTBUM  C
HOPMaTUBHBIMU JIOKyMeHTamu [50-52].

B cootBeTCTBMM € AEUCTBYIOIIMMU OTPACIEBBIMA HOPMAMU, WHIKEHEPY

BBIAAIOTCA CIICAYIOMMC CPCACTBA HH,Z[HBH,Z[y&J'ILHOfI 3alllUThI:
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Xanat u OproKu;

[lepuarku pe3uHOBBIE;

DapTyK NPOPE3MHEHHBIN;

OuKu 3aIUTHEIE,

BoTvHKM KOKaHBIE C 3alMTHBIM IIOJHOCKOM,;
KocTrom Ha yrerusronien noakinaake;

Kacka 3anmutHas;

Pecnmparop;

© 0o N o g bk wWwDdPE

I'onoBHOI yOODP;
10.I1epuarku ¢ MOTMMEPHBIM MOKPHITUEM.

[IpoBomuTCcss mepuoauMueckass NpPOBEpPKa 3HAHWUM II0 OXpaHE Tpyla M
MIPOMBIIUICHHOW Oe30macHOCTH. TpeOoBaHMsT MPOBEPKU 3HAHUKM COOTBETCTBYIOT
CJIETYIOUTUM HHCTPYKIIUSIM:

1. PJ134.03.201-97 npaBuia TeXHUKH O€30MaCHOCTH MPU IKCIITyaTalluu
TETJIOMEXaHMYECKOT0 000pYI0BaHUSI DIIEKTPOCTAHIMI U TEJIOBBIX CETEH;

2. IlpaBuia mo oxpaHe TpyJa MpU UCIIOIb30BAHUU OTAEIBHBIX BHIOB
XMMUYECKUX BEIIECTB U Marepuasos;

3. MHCTpyKIMS IO OKa3aHUIO MTEPBOM MOMOILM MPH HECYACTHBIX CIydasx Ha
MIPOU3BOJICTBE;

Becw mepconan opranu3amuu 00s3aH coOTI0IaTh TPYAOBYIO JUCITUTIIIMHY.
B nensx oOecrieyeHusi mokapHOM O€30MacCHOCTH, MHIXKEHEP JOIDKEH COJepkKaTh
pabouee MeCTO B UYMCTOTE. BBINONHATH TpeOOBaHUS OE30MACHOCTA U OXPAHBI
Tpy/la epej HauajaoM U BO BpeMsi pabOThL

Pacrionoxxenre u coaepikaHue J1abOpaTOpUu COOTBETCTBYET MPOEKTY U
CaHUTApHBIM HOpPMaM, JIa0OpaTOpUsi OCHAIllEHA CpPeACTBAMU KOJUIEKTUBHOM
3amuThl.  [IpoBogurcst  arrecraums  pabouMx  MeCT Ha  COOTBETCTBHE

YCTAaHOBJICHHBIM HOPpMaM.
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7.3 TlpodeccuonanbHasi coUAIBHAS €30M1ACHOCTH

Bce HeratuBHble BO3neicTBUs, (OpMUpYEMbIE B MPOLIECCE TPYJIOBOM
nesitenbHocTH, Ha ocHoBanun ['OCT 12.0.003-2015 "Cucrema cranmaptoB
oe3onacHoct Tpyaa (CCBT). OnacHble U BpeHbIe PONU3BOICTBEHHBIE (PAKTOPBHI.
Knaccupukanus" mnoapa3nessitoTcss Ha  CIEAyIOIMEe TPpynmbl:  (U3NYECKHe,
XHUMHUYECKHE, OMooTHYecKue 1 rncuxodusnonormdeckue [53].

Jlis mpoBOAMMBIX palOT BBISBIEH Psii OMACHBIX IPOU3BOJICTBEHHBIX
(dhakTopoB mpeAcTaBieHHbBIX B Tadmmie X. B crpyktypHoM noapazaenennu TOI]-1
«AO Tomckas reHepalus» IelCTBYIOT BHYTPEHHUE HHCTPYKIIUU 10 OXpaHe TpyAa
U TIOKapHOM Oe301MacHOCTH, pa3padOTaHHBIE HAa OCHOBE pErjiaMEHTHUPYIOMINX
JOKYMEHTOB [54].

Tabmua 24 — Bo3aMoskHbI€ OnacHbIE ¥ BpeHbIE (PaKTOPbI

Jransbl paboT

: |
o =
® aKTOpBI 'S 2 g,
(T'OCT 12.0.003-2015) § E E HopmaTruBHbBIe 10KYMe HTbI
[N 2 <
= Q)
1. OCBeIICHHOCTS [Tporokon Ne02/05/2018-03-
' _ + + + 33(35)-0[55]
TOMCTHEHH, T'OCT 12.1.005-88 CCBT[56]
2. MukpokiuMmar, + + + CanlluH 2.24.548-96 [57]
3. DIekTpoMarHuT Hoe 4 + + NOT - CIT TOII-1 — XIT — 33 [58]
MBIyYEHUE; CanlTuH 2.2.2/2.4.1340-03[59]
. 25-11D-05-213-2016 [60]
4. DnexTpUIECKHH TOK; + + +

I'OCT 12.1.030-81 CCBT [61]

5. TlokapHOOTIACHOCTb. + + + 32-115-08-115-2015 [62]

6. Pabora ¢ smoBUTEIMU
BELECTBAMU + | UOT - CII TOL-1 - XI1 - 36 [63]

7. PabGorac
KOHIIC HTpUPOBAHHBIM U +
KHUCJIOTAaMH4 U 1IejiouaMu

WMOT-CII TAI[-1-X11-33 [64]
TOCT 12.4.011-89 CCBT[65]

8. Pabora co crTeknsIHHBIMU

yCTAHOBKAMH + NOT-CII TOII-1-XI11-34 [66]
9. Ot6op npob + 25-1D-10-03-2019[67]
10. UndexuronHbIe + MOT-CIT TOIL-1-81[68]

3a001eBaHud
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7.3.1 AHaJn3 BpeJAHBIX U ONACHBIX (PAKTOPOB, KOTOPbIE MOI'YT BO3HUKHYTH B
J1a0opaTo puM Npy NpPoOBeAeHUH HCCJIeI0BAHUS

OTKJI0HEeHHEe M0 KAa3aTeJield 0CBelIeHHO CTH

Ocpenienne  pabouero Mecra  SBISETCS  BaxHeMImM  (GakTopom
IIPOU3BOJICTBEHHON Cpelbl. be3 ONTHManbHOTO pa3sMeleHnsl HCTOYHUMKOB CBETA HA
npemipusaTHu  padora Oyaer 3arpymHeHa. CyIecTBYIOT — ONpe/eeHHBIC
CaHUTApHBIE HOPMBI H TpeOOBaHUS K TOMEIICHHUI0O OTHOCHUTEIBHO €ro
OCBEIIEHHOCTH, KOTOPBIE IOJKHBI COOJTIOIATh BCE OPTraHU3aIl1H.

K ocBemennto Ha paboueM MecTe BBIIBUTAIOTCS BBICOKHE TPEOOBAHMUSL
OHO BiHMsAET Ha CaMOYYBCTBUE pAOOTHHKA, HA €ro MCUXO(PU3UOIOTHYECKOE
COCTOSIHHME U 370POBEE.

[To nokanmm3aiyu OCBEIIEHHE MOKHO MOJIPA3IEUTh Ha OOIee U MECTHOE.
OOmee ocpelieHUE MpeIoIaracT paBHOMEPHOE OCBEILlEHME MOMeIleHust 0e3
HAJIM4Msl TEMHBIX WM Ooiee CBETIbIX 30H. MECTHOE K€ OCBEIICHHE JTO
JIOKallbHas  TOJCBETKA, JOMOJHUTEIBHOE  OCBElIEHWE  paboyeld  30HBI:
KOMITBIOTEPHBIA  CTOJ, TexHuka (mpudop). OHO mpemnojaraeT YCTaHOBKY
pa3INYHBIX OCBETUTENBHBIX MPUOOPOB B HEMOCPEACTBEHHOM OJIM30CTU OT
pabouero mMecra

[IpuMeHeHre UCKITFOUUTENIBHO JIOKATBHOTO OCBEIICHHUSI COTJIACHO HOpMaM
HEJOIMYCTUMO, TOCKOJBKY B TIOMEIIEHMH HEM30eKHO OyayT HpUCyTCTBOBATh
nepenajpl CBeTa OT TITyOOKOTO 3aTEMHEHHS JI0 SPKOTO. DTO BBI30BET MPOOIIEMBI
co 3peHneM paboTHUKOB. [10 MCTOYHMKAM CBETa OCBEIICHHE TAKXKe ICIHUTCS Ha
HECKOJIBKO BH/JIOB

Hcrounuku cBeTa MOAPA3ACISIIOTCS HA  €CTECTBEHHbIE (C MPSIMbIMU
COJIHECUHBIMHU JTy4aMH, a Takxke (@ y3HbIM (OTpaskeHHBIM) CBETOM HEOOCBOA), U
UCKYCCTBEHHBbIC  (JIAMITbI,  CBETWIBHUKH, TOpIIEpbl, ©Opa ©  mpouue
AJIEKTPONprOOPHI).

OnTuManbHbIM JJIA OCBCILICHH A CUNTACTCsA KOM6HHHpOBaHHBIﬁ BapHaHT.
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HopMbI ecTeCTBEHHOTO M HMCKYCCTBEHHOTO OCBEIICHHS: HMCKYCCTBEHHOE
ocsemieHre - 400 K (JIFOKC), €CTECTBEHHOE OOKOBOE OCBEIIEHUE KO3(DPUIMEHT
ectectBeHHol ocBemennoctr KEO-1,2% [69].

I[Ipu pabGorax ¢ OJeCTANMMU TMOBEPXHOCTSAMHM,  OOJIAJAFOIIMHI
HalpaBJICHHBIM  WJIM  HANPaBICHHO-PACCESIHHBIM  OTPAKEHUEM,  JOJKHBI
COOMIONATECS  CHEUMATbHbIE TPHUEMbl OCBEHICHHS (OTpaHUuYCHUE SIPKOCTHU
CBETSIIIEH MMOBEPXHOCTH, MPABUIIBHOE Pa3MEIICHUE CBETUIIBHUKOB IO OTHOIICHUO
K pabodeil MOBEpXHOCTH U K miazy paboratomiero). KoHTpomns crermnsiiero
JEUCTBUSI UICTOYHUKOB CBETA MPOBOJUTCS B COOTBETCTBUU C . 19 MY 11.11.12-
2002 [70].

KoHTposib mnokazarenss "HEpaBHOMEPHOCTb PACIpPEAEIeHHUs] SPKOCTU"
nmperojaraeT Ha pabounx MecTtaX, obopymoBanHbix [IK, ompenencHue
COOTHOIIICHUS SPKOCTEH MEXIy pabOuMMH TOBEPXHOCTSIMH, a TAKKE MEXKIY
paboueil MOBEpXHOCTHIO U MOBEPXHOCTHIO CTEH, 000PY/I0BaHH .

WneanbHblii CBET HE TOJNBKO IS TJ1a3, HO W JJI BCErO YEJIOBEYECKOTO
opranu3ma — JHeBHOH. [loaToMy B mpoduimakTHuecKuX LensX, BO M30exaHue
YpEe3MEPHOTO YTOMIICHUS TJ1a3, TOJIOBHBIX OOJIeH, YXy/IIEHUsI OCAHKU, CHUXKEHUS
paboTOCMOCOOHOCTH, PACCTPOMCTBA MCUXUKU M HAPYIIEHUSX B paboTe Mo3ra B
MOMEIIEHHUSIX, TIJI€ YeJNOBEK MPOBOJUT MHOIO BpPEMEHH, YCTAaHOBUTH
JOTIOJHUTENFHBIE CUCTEMBl OCBEIIECHHS M COOIMIOAATh PEXUM Tpylla U OTAbIXA,

MIPOBOJUTH Pa3MUHKH U MEHSTH PEKUM JCATCIIBHOCTH B TCUCHHUE JHSL

OTKJI0HEHUEe TapaMeTPo B MUKPO KJIMMATA

CyliecTBEHHOE BJMSTHUE HA COCTOSHME OpraHu3Ma 4YeJOBeKa, M €ro
pabOTOCIIOCOOHOCTh,  OKa3bIBACT MHKPOKJIMMAT B TIOMEIICHUSX: COYCTaHHE
TeMriepaTypbl Bozayxa, °C; BIaXHOCTH, %; CKOPOCTH IBHUXKECHHUSI BO3AyXa, M/C;
TEMJIOBOTO U3JIy4YEHUSI HArPETHIX MTOBEPXHOCTEH.

OTKJIOHEHHE TTapaMETPOB MHUKPOKJIMMATa OT ONTHMATHHOTO MOXXET OBITh

NPUYMHON (U3MOIOTMUECKUX HAapYILIEHWd B OpraHuM3Me 4ejoBeka. Bbicokas
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TEMIIEparypa BO3JyXa B MOMEIICHUA W HU3KAS JBUTATEIbHAsI AKTUBHOCTH
BBI3bIBACT OIIYIICHUE JKapbl, @ B COYETAaHWU C BBICOKOM OTHOCUTEIBLHOMN
BJIAKHOCTBIO CIOCOOCTBYET NEPErPEBAaHUI0 OPTaHM3Ma, YTO MOYKET IPUBECTH K
TEIUIOBOMY YJ1apy. Y CHJIEHHOE IIOTOOT/AEIEHHUE BEJET K NOTEPE KUIKOCTH, COJIEN
Y BOJIOPACTBOPUMBIX BUTAMUHOB. [IpyM NOHM)KEHHOM TeMIIEpaType BO3IyXa H
BBICOKOM CKOPOCTH €r0 JBMIKEHUS HACTyNaeT IIEPEeOXIIa)XICHUE OpraHusMa,
KOTOpPO€ TPHUBOJUT K MPOCTYAHBIM 3a007€BaHUSM, HEBPUTAM U PAMUKYIUTAM.
[57].

JInst KOHTPOJMPOBaHUSI MTapaMETPOB MHUKPOKJIMMATa Ha paboyux MecTax
YCTaHAaBIIMBAIOTCA IMOBEPEHHBIE [UrpoMerpsl ncuxpomerpuueckue. llokazanus
3anMchBalOTCA B JKypHalm MOHMTOPMHIA YCIOBUM OKPYXKAIOLIEW CpeIpl, 4YTO
MO3BOJISIET MOJICP>KUBATH ONTUMATBHBIE YCIOBUS B PA00OUMX TOMEIICHHUSIX.

B nensix ynydiieHrs MUKpoKIuMara B pabouux MOMeIeHUsIX HE00X0IUMO
OpPraHU30BaTh BO3IYyXOOOMEH, OO0eCHeYMBAIOUIMA YyJajieHUEe 3arpsi3HEHHOrO
BO3JyXa M IIoJa4yy Ha ero Mecro cBexero. lIpy wusnuimeM oranjauBaHuU
IIOMEUICHUs LEHTPAIbHBIMA MCTOYHHMKAMU OTOIUICHHS, BIIAXKHOCTb BO3AyXa
CHW)KACTCs, U Ui €€ NOAACPKaHWs BO3MOXKHA YCTAHOBKA WHJMBU Iy aJIBHBIX

yBIIQXHHUTEEH BO3/IyXa B paboueil 30He.

BJIEKTpO MArHUTHO € U3 IYICHHC

B mpon3BoACTBEHHBIX YCIOBHSIX HA PaO0TAIOMIETO OKAa3bIBACT BO3/ICHCTBHUEC
IIUPOKUH CIIEKTP AJCKTPOMATHUTHOTO M3JIy4YeHHs. B 3aBUCMMOCTH OT Juama3oHa
JUIMH  BOJIH  Pa3JMyalor: dJICKTPOMArHUTHOE  HM3Ty4YEHHUE  PaJdovyacTor,
MH(DpaKpacHOE M3IIy4YeHHE, BUJMMYIO OONacTh, yAbTpa(uOJETOBOE HU3ITyUYEHUE,
PEHTTEHOBCKOE U3JTyUeHUE, raMMa U3iydeHue u ap. [71].

VcTouHMKaMH DJIEKTPOMArHUTHOTO W3IIy4EHHS SBIISIOTCS BCS OBITOBAas
TEXHHUKA M DJICKTPOHHBIC ycTpoiicTBa. Ha pabodeM mMecre OCHOBHBIM UCTOUYHUKOM

ABJISACTCA HepCOHaHBHBIﬁ KOMIIBIOTCp M B YaCTHOCTH MOHHUTOP. ITocTostHHOE
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HAaXOXXJIeHHEe paOOTHMKA MOJ JCHCTBHE MITYyUYECHHE MOXET YXYIIIUTh €ro
CaMOYYyBCTBHE U IMMOBPEIUTH 3I0POBBIO.

B pesynbraTe HEraTMBHOTO BO3ICMCTBUS BHEIIHUX 3JIEKTPOMArHUTHBIX
HMCTOYHMKOB MOTYT BO3ZHMKHYTBH CJIEIAYIOHUIME MPOOIEMbI C: HEPBHOM CHUCTEMOM
(6ecconnmIa, nempeccus, TOJI0BHBIE OO ); CepACUHOCOCYMCTOM; SHIOKPUHHON U
ITOJIOBOM CHCTEMOM.

3ammTy OT HEOIAroMPHUATHOTO BIMSHUS PaIMOYacTOT MOYKHO ITPOBECTH 32
CUeT BBIOOpA parMoOHaJIBHBIX PEKMMOB paboTHhI, OTpaHUYCHHUE
MPOJIOJKUTEIIBHOCTH  TIpeObIBaHUS B 30HE BIMSHUS, COOJIIOJCHHE ITPaBHUJI

Oe301acHOM OKCILTyaTalWu UCTOYHHNKOB U3 TYyUCHU .

DJIEKTPUYECKUH TOK

DNEeKTPOHACKIILIEHHOCTh ~ COBPEMEHHOIO  MPOU3BOJCTBA  (hOPMHUPYET
AIEKTPUYECKYI0 OMACHOCTh, UCTOYHUKOM KOTOPOM MOTYT OBITH 3JICKTPUYECKUE
CEeTH, AJeKTpu(PUIMPOBaHHOE 000PYAOBaHNE U WHCTPYMEHT, BBIYUCIMTEIBHAS U
OpraHU3allMOHHAs TEXHUKA, paboTaromas Ha AEKTPHIECTBE.

OJNeKTpoTpaBMaTU3M 1O  CPaBHEHHI0  C  JIPYTUMA  BHUJIAMU
MPOU3BOJICTBEHHOIO0 TPaBMATU3Ma COCTaBJISiET HEOOJBIION MPOLIEHT, OJJHAKO IO
YUCITy TPAaBM C TSKEIbIM, 1 OCOOCHHO JIETATbHBIM, UCXOJOM 3aHHUMAET OJHO U3
nepBbix MecT. CoOmrofieHue TpaBWJI JJIEKTPOOE30MacHOCTH B KaOWHETaxX |
MOMEIIEHUSIX XUMUYECKOH J1abopaTopru cBsi3aHO ¢ padboToit ¢ DBM u npubopHbIM
obecrnieueHnem yaboparopuu [72].

JleiicTBUE HJIEKTPUYECKOTO TOKA MOJMKET OKa3blBaTh TOPAKEHHE [BYX
BHJIOB: DJIGKTPOTPABMBI M AIIEKTpUUecKkue yAapsl K amekTpoTpaBMaM OTHOCSTCA:
ANEKTPUYECKUE OXKOTH, METAJUIM3alMs KOXU, MEXaHWYECKUE TOBPEKICHHS.
DNEKTPUYECKU yap — 3TO pe3Koe BO30YKACHHE >KUBBIX TKAHEH MpOXOASIINUM
yepe3 opranu3m TokoM. [locneacTBusMu Takoro yjaapa MOTryT ObITh: CYyAOPOKHbBIE
COKpaIlleHHUs] MBI Oe3 TOTEpU CO3HAHUS; MOTepsi CO3HaHWS 03 HapyIIeHHS/C

HapYIHICHHUEM JbIXaHH S, KIIMHUYCCKasA CMCPTh.
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HaunbGonbinyto OmacHOCTh MPEACTABIISIET IEPEMEHHBIM TOK  HHU3KOM
4acTOThl, B TOM YHUCJIE€ TOK MNpombliieHHOW YactoTel — 50 I'm. IloporoBoe
3HA4YEHUE JIJIs1 TOCTOSIHHOTO TOKa B 3-5 pa3 BhIIIIE, YEM YIS TIEPEMEHHOTO YaCTOTOMN
50 I'u. Tak. IToporoseiii omyTumMblii Tok Tipu yacrore 50 I'm cocraBmser 0,5-1,5
MA, npu vactore 10 k['m — oxono 30 MA, a aya MOCTOsIHHOIO ToKa 5-7 MA. B
YCIOBHSAX XMMHUYECKOW 71a00paToOpuy OMacHO BO3JICHCTBHE HA YEJIOBEKa JIFOOOTO
OIIlyTUMOTO TOKA.

OueHb BaXXHOM BEJMYMHON SBJISIETCSI MOPOTOBBIM HEOTITY CKAIOIINIA TOK, TO
€CTh MUHHUMAJIBHBIA TOK, MPOXOXKICHUE KOTOPOTO 4Yepe3 KUCTh PYKH BBIBBIBACT
HACTOJIbKO CHJIBHBIC CYJOPOKHBIC COKPAIICHHSI MBIIII, YTO YEJIOBEK HE MOXKET
CaMOCTOSITEITEHO OCBOOOIUTCS OT 3a)Karoro B PyKe MPOBOHUKA.

Bce momerenus mabopaTopu JTOMKHBI COOTBETCTBOBATH TPeOOBaHM M
AJEKTpoOe30MMacHOCT TIpu  paboTe ¢ 2nmekTpoycraHoBkamu 1o ['OCT.
Heobxomumo cobmronarh TpeOoBaHUS TEXHUKH O€30MacHOCTH Iepej] HavdaioM
PabOTHI € AMEKTPUUESCKUMU TPHOOpaMu

o [lepen Hauaom pabOTHI TPOBEPUTH UCIIPABHOCTH IITHYPA;
¢ Brxuroyars/BBIKITIOUATH MPUOOPHI CYyXUMHU PYKaAMU;

e He ocraByisarh BKIIOUEHHBIE MTPUOOPHI 0€3 MPHUCMOTpa.

IHoskapoonacHocThb

[To>kapoomacHble CHTyallud MOTYT BO3HHMKAaTh KaK B OBITOBBIX, TaK U
MPOU3BOJICTBEHHBIX ToMerIeHusiX. OMHOW W3 MPUYMH TOXAPOB MOTYT OBITh
ANIEKTPUYECKUE M IJIEKTPOHArpeBaTesibHble MpuOOpel. B pabounx kaOuHeTax c
MEePCOHATbHBIMU KOMITBIOTEPAMU BO3MOXHBI X BO3TOPAaHUS BCIIEACTBUE HATMYUS
TOPIOYEro M30JIALIMOHHOIO MaTepuaia, BO3MOKHOIO IEperpeBa WM KOPOTKOrOo
3aMbIKaHUA. Tak jke HaM4ue SEKTPUUECKON MPOBOJAKA MOMKET BBI3BAaTh KOPOTKOE
3aMBIKaHHE C MOCIEAYIOIIMM BOCIIJIAMEH EHUEM.

B xumMuueckux madoparopusix MOMHUMO BBIIIENEPEUMCICHHBIX NCTOYHHUKOB

IMOXKAPOOIIACHBIMHU ABJIAIOTCA XUMHUYICCKUEC BCIICCTBA U ITPOBOJAUMBIC PCAKIIHH.
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Pabounie kaOMHETHI U XMMUYECKUE JTA0OPATOPUM JIOJKHBI ObITH OCHAIIICHBI
CpeICTBaMH TTOXKAPOTYIIICHUS:
e cyxoii necok (s Tymenus JIBXK u [7K);
e acOecToBOE MOMOTHO (AJIs TYIICHUS BEIECTB, TOPEHUE KOTOPHIX HE
MO>KET MTPOMCXOMTH 0€3 TOCTyIa BO3/IyXa);
® OTHETYMMTENHN (BO3AYIIHO-TICHHBIC; YTIICKUCIOTHBIC).
Bo u3bexanue mokapoomacHOM CHUTyallMd B J1a0OpaTOpUM HEOOXOAUMO
cOOJTI0/IaTh MPaBUJIa TEXHUKU OE€30MTaCHOCTH
® BCC HarpeBaTeIbHBIC TPUOOPHI TOJDKHBI OBITH YCTAaHOBJICHBI HAa
TEPMOU30JIMPYIOIUX MOCTABKAX;
® 3amperiaercs SKCIUTyaTalus HeMCIIPaBHBIX Ta00PaTOPHBIX U
HarpeBaTeNIbHBIX MPUOOPOB;
® [10CJIe OKOHYaHUsI padOThl HEOOXOMMO OTKIIFOUMTh
AJICKTPOIHEPTHIO, Ta3 U BOAY BO BCEX MOMEIICHUSX;
® KaXXJIbIli COTPYAHUK JJAOOpaTOpHH, 3aMETHUBIIIMI TTOKap,
3aIbIMJICHHE WM IpYyTHe PU3HAKU TTokapa 0053aH HEMeIJICHHO
BBI3BATH MTOKAPHYIO YACTh MO TeNe)OHY, TPUHSATH MEPHI 1O
OTPaHUYCHHUIO PACTIPOCTPAHEHUS OTHS 1 JIMKBHU IAIIUH TTOXKapa v
MOCTaBUTh B U3BECTHOCTH HEMIOCPEICTBEHHOTO PyKOBOAUTEIIS.
[IpenorBparenue pacpocTpaHeHUs moxapa JIOCTUTACTCS
MEPOTIPUSATHSIMH, OTPaHUYMBAIOIIIMU IO Tb, WHTEHCHUBHOCTH "
MPOJAOIDKUTENBHOCTh TopeHus. K Hum oTHocsTCS:
® OTpaHUYCHHUS MTOKAPHOWU OTIACHOCTH CTPOUTEIBHBIX MATEPUAJIOB;
® CHMI)KCHHE TEXHOJIOTUYECKON B3PhIBOIMOKAPHOU U MOKAPHOU
OIMaCHOCTH ITOMEILICHUHN U 3JJaHUl ;
® CHTHAJIM3AINS U OMOBEIICHHUE O TI0XKape,
® (IIJIaH ABaKyaIum»;
® YCTaHOBKa CHCTEMBI aBTOMATUYECKOM ITPOTHUBOMOKAPHOU

CHUTHAJIU3allH.
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[TomereHus, 00OpyIOBaHHbBIE IIEpCOHAJIbHAS DJIEKTPOHHO-
BhIUMCIMTENbHAsT MammHa (OBM) mo moxkapHoil W B3pbIBHOM OMNACHOCTH

OTHOCATCS K Kateropuu [ (ymMepeHHast M0>KapoornacHOCTh).

OTpaB.JIeHI/Ie A0 BUThIMMU BellleCTBaAMH

Pabota B xumrueckoii 1abopaTopuu moapa3yMeBacT MPOBEICHNUE OIBITOB C
UCIOJIb30BaHUEM  OOIIIETOKCMYECKUX  BEIECTB,  CIOCOOHBIX  BBI3BIBATH
pacCTpOiCTBA HEPBHOM CHCTEMBI, MBIIICYHBIC CYJOPOTH, HAPYIIAIOT CTPYKTYpYy
(GepMEeHTOB, BIMSIOT HAa KpPOBETBOPHBIE OpraHbl, B3aUMOJECHCTIBYIOT C
remornoOuHoM. K Takum BeliecTtBaM OTHOCSTCS: METaJUIM4yecKash PTYTh; COIU
prytn; comm Oapus;, JIBXK um 10K xmopodopMm, UeThIpeXXIOpHUCTHIN YIIIEPO/I,
TOTYyOJ, OEH30JI U T. /I,

[Tpu pabore ¢ SAOBUTHIMU BEIIECTBAMU HEOOXOMMO COOMIOJATh ITpaBUIa
TEXHUKH O€30MacHOCTU M OoXpaHbl Tpyna. Ilepen nHagaiom paboThl HEOOXOAMMO
MCIOJIH30BaTh MHAMBUAYAIBHBIE U KOJUIGKTUBHBIE CPEJICTBA 3alllUTHI: MPUTOYHO-
BBITSDKHYIO BEHTHJISAIIUIO; PE3MHOBBIC TEPYATKU; MACKY IS 3allldThl OpTAHOB
IbIXaHUSl; OUKH; PapTyK.

[Tpu paboTe ¢ AI0BUTHIMU BEIIECTBAMH BO3MOKHO TOIMA/IaHNE UX HA KOXKY,
CJIIM3UCTHIE O0OJIOYKH, a TaK K€ BJbIXaHHE MApOB WM yacTull. B pesynbTaTe yero
HacTymaeT OTpaBJCHUE OpraHu3Ma 4esoBeka. I[Ipu momagaHuu  SAOBUTOTO
BEIIECTBA HEOOXOIMMO TPUMEHHUTH CIIEAYIOIINE MEPHI:

® BBI3BATh CKOPYIO TOMOIIIb;
® COOONIMTH PYKOBOIMTEIIO padoT;
® TMPHUCTYNUTH K OKA3aHUO TIEPBOM TTOMOIIH.
1. OtpaBieHre METATIMIECKON PTYThIO — MPOIOJIOCKATh pOT 5% pacTBOpOM
XJIOpW/IA [IUHKA, TTOITHBIN TTOKOH, TEIJIO;
2. OtpaBiueHue coisiMu 6apusi —mpoMbIBaHue xenryaka 1 % pacrBopom
cynbdara HaTpHsl, 3aTeM KKJpIEe 5 MUHYT MPUHAMATH 10 CTOJIOBOM JIOKKE

10 % pactBOpa cynbhara HaTPHs, OJTHOBPEMEHHO MUTh MOJIOKO;
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3. OTtpaBieHue CoasIMU PTYTH — POMBIBAHHE KETY KA ITOJKUCITICHHON

JIMMOHHOM KHUCJIOTOM BOJIOM, 3aTEM MU TH MOJIOKO;

4, Otpasnenue ximopodopmom — 30 Kareiab KapJMHAMUHA, BJIbIXaTh

KHCIIOPOJIOM.

Oxorn KOHOCHTPHPO BAHHBIMHA KHCGIOTAMM MU IIECJ0YaMHA

B xummyeckux na6opaTopH51X MNPpUCYTCTBYIOT Pa3JIMYHBIC CAKHC U

pasapaxkaronmuc BCIICCTBA. K takuMm oTHOCSTCSA KOHICHTPHUPOBAHHLIC KUCIIOTHI U

niesnioun. OCHOBHOM MepedeHb TaKUX BEIECTB MPE/ICTaBiIeH B Tadmmiie 25.

Tabmiia 25 — CBoiicTBa U MpaBUjIa XpaHEHU I OCHOBHBIX XMMUYECKUX PEaKTHBOB

XMWY eCKUi JlelicTBue Ha
OreeonacHOCTh Crioco6 xpaHeHus
peaKTuB OpraHmM
BrI3bIBaeT BOCIUITAMCHEHHUE
XpaHUTh B CTEKIISTHHBIX
TOPHOY MX BEILECTB.
Paszgpaxaer Oytheutkax. He

A30THas KKCJIOTa
HNO;

AbIXaTCJIbHBIC ITYyTH,
BBI3BIBACT OXKOI'
KOXH

B3peiBaeTcs ¢
BOoccTaHOBHTEIIMU. [Ipn
TYLICHUH [10XKapa
HEOOXOMUMO MOJIb30BAThHCS
IIPOT UBOTa30M

JIOIyCKaTh
COIPUKOCHOBEHUS C
TOPIOY UIMH
MaTepuaIaMu

CepHas kuciora
H,SO4

HpI/I IIormagaHuM Ha
KOXKY OacT CUIbHbBIC
OXXOT'H

IIpu xoHTaKTE C
rOpIOY UMY MaTepuaiaMu
BBI3bIBAET BOCIUIAMEHEHUE.
Tymurs neckom

XpaHUTH B CTEKIITHHOU
nocyze. M3omposats
OT KapOWIOB U TOPIOY HX
MaTepuajIoB

CogHast KUucioTa
HCI

[Tapbl pazapaxxaror
AbIXaTCJIbHBIC ITYyT
¥l CITMBUCTYIO
000JI0UKY

He orseomnacua

XpaHUTh B CTEKIIHHBIX
cocynax. Jlepxatb
OTJEJILHO OT a30THOH
KHCJIOTBI

IMunpokcun xkanus
KOH

JIeHcTBYeT Ha KOXKY
U CIIMBUCTHIE
000J104KH,
0COOEHHO TJ1a3

He ormeonacen

XpaHUTB B CYXOM
Mecre. M3omipoBaTs oT
NEUCTBUS YIVIEKHUCJIOTHI

IM'unpoxkcun
kanpis Ca(OH),

Toxe

IIpu koHTaKTE C BOIOM
MOKET BOCIUIAMEHUTD

rOpIOY He MaTepHaIbl.

Tymurs neckom, 30101

Toxe

IM'unpoxkcun
Hatpust NaOH

He ormeomnacen
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Tabmama 25 — [IpomomkeHue

Coiu: a30T HOKHUCJIbIC;
MapraHiioB OK UCJIbI i1
KaJuii (mepMaHraHaT

kass ) ;3 0%-Hb1 i
pacTBOp MEpOKC U
Bogopozaa (H20y)

IIpu koHTaKTE C
TOPIOY UM U
BEILECTBAMU MOXET
BBI3BATh UX
BOCILIAM €HEHHUE

XpaHUTb B CYXOM
Mmecre. He nomyckats
KOHTAKTa ¢ TOPIOYNMHU

MaTepHaJaMU

B3peiBaeTcs B cmecu
C KOHILIEHTpU-

W3onuposats or

OrnacHo BAbIXaHUE POBAHHOU CEpHOM KOHIIE HTPUPOBAHHBIX
1138071 KHUCJIOTOU U KHCJIOT U I'OpPIOY UX
TOPIOY IMU BEILECTB
BEIIECTBAMU
SnoBur npu T'opros,
pasorpeBaeTcs npu XpaHUTh B

MnomnaJgaHnu B OpraHbI
MMUIICBApCHUS U TIpU
BABIXaHHWH IIBIIIN

KOHTAaKTE C BOIOHU U
Bo3ayXoM. Tymurs
IIECKOM WJIU IIEHOU

CTCKIITHHBIX OAaHKaX B
CYXOM MCCTC

XpaHUTH B
CTEKJISTHHBIX WITH
IIpu xoHTaKTE C
TIOTMATUIICHOBBIX
Bri3eiBaer TrOpHY UMU
cocyzax ¢
paspakeHue u BEIIECTBAMU MOXKET
OTBEPCTHAMHU JJIS
0XOT' U KOXH BBI3BaTh UX
BBIXOJ1a a3a.
BOCILIAM €HEHHE
N3onnposats or
TOpIOY X MaTEePUAJIOB
OtpaBneHue .
AMMmuax P B o0bruHO#
MPOVCXOAHT TIPU XpaHUTD B CTAJIBHBIX
NH; KOHLIE HTpalluy He
KOHIIE HTpaliH B OaytoHax
0 roprou
Bo3nyxe 0,5 %
I"oprou. ITapsr
00pa3yroT ¢
AnetoH BO31yXOM XpaHuUTh B
[Tapbl Mano s10BUTHI
C3HeO B3pBIBYATHIC CMECU. | CTEKJISHHBIX OyTBUIX

Tymurs Bonou win
YTJIEKHUCIIBIM Ta30M

YKCycHasl KHCJIIOTa
(enstHas)
CH3;COOH

Pa3zgpaxaet
CIIMBUCTHIE
000I0YKH, TaeT
TSDKEJIBIC 0XKOT'U

Omnacha nipu
KOHTAaKTe C
OKHUCITUTEJIIMHU.
Tymurs Bonoi

XpaHUTH B
CTEKJITHHBIX OYTBUISIX
B MOMEUIE HUSIX TPH
temnepatype 16 °C

HeraBI/IJIBHBIe I[GI\/'ICTBHSI C KHUCIOTaMH M MICiIo9aMH MOTYT HAHCCTH

CEepPbE3HBI  BpE]

3A0POBBIO.

KOHI_IGHTpI/IpOB dHHBIC

KN CJIOTHI

BBI3bIBAIOT

00€3BOKMBaHUE KOXU U JPyTux TKaHeu. [1o ObicTpore NelcTBUSA U MO CKOPOCTU

pa3pyllieHus TKaHEeW Tela KUCIOTHl Paclojiaralorcsl B CIEAYIOIIEM TOPSJIKE:

1apckasi BoAka (CMECh a30THOM M COJISIHOW KHCJIOT), a30THAas KHUCJIOTa, CepHas

KHCIIOTa, MJIABUKOBAasi KUCJIOTA, COJISTHAs KUCIOTa, YKCycHas kuciiota (90-100%),




MOJIOYHAsI KUCJIO0Ta, 1aBeneBasi Kucnota U T.4. O4eHb OmacHbl 05KOT'M XPOMOBOM
cmechlo. CunbHOE pazipaxaroliee JeWCTBUE HA  CIM3UCThIE  OOOMOYKH
JIBIXaTEJIbHBIX MYTEeH U a3 OKa3bIBAIOT JBIMSIIIUE KUCIOTHI (KOHIIEHTPUPOBAHHbBIE
COJisiHasT M a30THasl KUCJIOThI). KHCIOTHI BBI3BIBAIOT JIOKAIBHBIM XUMUYECKHIA
oxor. Hckimrouenne coctapisieT 1uanoBomopod HCN u nHekotopeie apyrue,
oOJraarore oOMIEATIOBUTHIM AEHCTBUEM.

[I{e0oun OKa3bIBAIOT HAa OpPraHU3M B OCHOBHOM JIOKQJIBHOE JICHCTBHE,
BBI3bIBAsI OMEPTBEHHE (HEKPO3) TOJIBKO TE€X YYAaCTKOB KOXXHOIO TOKPOBA, Ha
KOoTOpble OHM mnonanu. OgHaKo B JaTbHEHIIIEM OPraHu3M HCIBITHIBAET O0OIIee
OTpPAaBJICHUE B peE3yJIbTaTE€ BCACBIBAHMS B KPOBb IPOJYKTOB B3aWMOACHUCTBUS
MBIIICYHBIX ~ TKaHed w  miejaode.  JlefictBue — mienmodeli,  OCOOCHHO
KOHLIEH TPUPOBAHHBIX, XapaKTepU3yeTcs 3HAYUT €JIBHON Ty OMHOM
MPOHUKHOBEHHSI, MOCKOJIBKY OHHM PacTBOPSIOT Oerok. B CBsi3u ¢ 9TUM OuYeHB
OMacHO TOMNAJaHWE IIEIOYM B IJa3a: MPU 3al03JaJI0d MEpPBOM MOMOUM OHO
COITPOBOKAAETCS MTOJHOW MOTEPEN 3PEHHUSI.

Bo u30exaHre XMMUUYECKUX OKOTOB MpHU paboTe C KOHLIEHTPUPOBAHHBIMU
KUCJIOTAMU W UIEJOYaMUd JIOJDKHBI TMPUMEHSITCS CpPEJCTBa WHAMBUyaTbHOMN
3amuThl (CU3), u BbIMOIHATCS TpeOOBaHUS MPaBUIl OXPaHbl TPYJa U TEXHUKHU
0€30I1acHOCTH.

[Ipy XuMHYECKMX OXOTax IMOPaXEHHOE MECTO HEOOXOJUMO MPOMBITH
CTpyel MpoTOYHOM BOHbL. [IpHm oxorax KuciIoTamMu ucnoibdyercs 2-% pacTtBop
OukapOoHaTa Hatpus, a wenodyamMu — 2% pacTBOp JMMOHHOM KHCIOThL. Ecimu
arpecCMBHOE BEIIECTBO IIONAJO0 HAa KOXKY YEpe3 OJEKIy, €€ CIEAYET CHSATh,

pa3pc3asa HOXKHULAMU, YTOOBI HE YBC/IMUMBATD IJIOMAAb ITOPAXKCHH L.

MexaHuueckue NOBPECKIACHUA KOKHBIX II0 KPOBOB CTCK/IIHHBIMUA

npeaMeTamMu

Crexno 310 XpynKHA MaTephay, UMEIOIUNA Majoe COINPOTUBJICHHE MPH

yAape U HE3HAUMTEIbHYIO MPOYHOCTh Npu crubanuu. [IpumeHeHue pu3nyeckoi
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CHJIBI TIPH PabOTE CO CTEKISHHBIMHU JISTAISIMHA CBSI3aHO C OMACHOCTHIO UX TMOJIOMKH
HEMOCPEIACTBEHHO B pyKax padoTHWKA. OCHOBHBIMH MPUYMHAMHA TTPHKIAIBIBAHUS
dbu3mdyeckol cuiIbl B pabOTe €O CTEKISHHBIMA TIPSIMETAMH MOJXKET OBITh
Pa3bEIMHEHNH 3aKJIMHUBIIMX NUM(OB, BBIHUMAaHUM TPOOOK, HaCaKUBAHUHU
PE3MHOBBIX ITUTAHTOB HA OTBEPCTHSI OOJBIIIETO JMaMeTpa.
[TomaBsirormass 4acTh paboT B Ja0OpaTOpHSAX CBSI3aHA C HCTOJIb30BAaHUEM
CTEKJISTHHOM TTOCY/IbI, alllTapaToB W MPHUOOPOB.
Bonpimas yacTh HECYACTHBIX CITyYaeB CBS3aHA C MHUKPOTPaBMAMH: MTOPE3bI
PYK WJIM OXOTH O pas3orpeTbie MoBepXHocTH. Oco00 OMacHBI MOPE3bl OCKOIKAMHU
3arpsI3HEHHBIMU XUMUYECKIMU peakTuBaMu. [IoMHMO MENKHUX TpaBM MOTYT OBIThH
TPaBMbI CPEIHEH TSHKECTH U TsDKEJIbIe, TPUBOIANIE K MHBAIMAHOCTA. OMacHOCTh
TaKOTO POJa MOXET BO3HUKHYTh MPH OTCYTCTBHM CPEJICTB WHIWBHIYaIBHOMN
3aIIWTHL
[Ipu paGore cO CTEeKISHHBIMUA H3ACIUAMH CIeayeT COONI0AaTh MpaBUja
0€30IaCHOCTH:
e yOeauTcs B IEJIOCTHOCTH CTEKJISHHOM MOCY/Ibl, HE MCITOIb30BaTh MOCY Ty
CO CKOJIaMHU;
® HE NPUMEHSTH PU3MYECKYIO CUITY MTPU pabOTEe CO CTEKISTHHBIMU
npudbopamu;
® [Py HArPEBAHUU CTEKJISIHHOW MOCY/IbI YOSAUTCS B €€ TEPMOCTOMKOCTH;
® HCIIOJIB30BaTh CPEJICTBA WHIUBHU Y ATHHON 3aIUTHI;
® HE 3arpoMOXKIaTh pabouee MeCTo;
® HEJOMYCTUMO YOMpPaTh OCKOJKH Pa30UTOM MOCYAbI HE3AIMITICHHBIMH
pykamu. OCKONKH HE0OXOMMO yOUpaTh C TOMOIIBIO IIIETKU U COBKA.
B 3aBuUCHMMOCTHM OT TOro, Kakue€ KpOBEHOCHBIE COCYJbl TIOBPEKICHBI,
pa3IMYaroT KaMJUIAPHOE, BEHO3HOE U apTepuaIbHOE KPOBOTECUCHHE.
[Tpu okazaHuM MEpBO MOMOIIY HEOOXOUMO COOJIIOIATh CIEeAYIOIINE
npaBuia:
1. TIpomMbIBaTh paHy MOHO TOJIBKO B CITydJae IMOMNAaJIaHNs B HEE SIKUX

NI AA0BHUTBIX BCIICCTB,
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2. Tlpu 3arpsi3HEHUM paHbI CIEAYET OCTOPOKHO YIAIUTH TPS3b BOKPYT
paHbl U HAJIOKUTD TTOBSI3KY;
3. Y nansrb mOCTOPOHHUE MPEAMETHI (OCKOJIKH ) U3 PaHBI MOKET TOJILKO
MEIUIIMHCKUM TIEPCOHAT;
4. Tlocne oka3zaHus MepBOM MOMOIIM HEOOXOMMO TepeIaTh
MOCTPAJIABIIETO MEJIUKAM.
[lepBasg momoIIb OTIMYAETCS MPU MOPAKEHUU PA3TMUYHBIX YYAaCTKOB TeJa.

HpI/I CHUJIBHBIX KPOBOTCUYCHUAX BOZHUKACT HGO6XOI[I/IMOCTB HaJIOKCHU A KT'yTaA.

3apaeHue KieleBbIM IHIe)ATUTOM

Tomckass 005macTb OTHOCUTCS K HEONAromnojgy4yHOM TEPPUTOPUM TIO
KJICIeBOMY SHIehaIuTy U KiemeBoMy Ooppemro3y [73]. CroekTp wHQEKImi,
nepeAalonMxcss OT KJIella YEeJIOBEKY, JOBOJIBHO IHIMPOK M BKIIOYAET B ce0s HE
TosibKO KJemeBoi sHIedanur (KD) u ukcomoBsie kiemieBbie 6oppemossl (MKbB)
umi Oone3np Jlalima, a Tak)Ke MOHOLIMTApHBIA SpiauMxuo3 dYernoBeka (MDOY),
TpaHyJIONMTAPHBIN aHar1a3mMo3 deoBeka (TAY), rynspemus u ap. [74].

[TocnenctBus 3a60eBaHusl Pa3sHOOOPa3HBI — OT MOJHOTO BBI3ZOPOBIICHUS
710 HapyILIEHUs 37J0pOBbS U JIETATLHOTO UCXO/IA.

[TpomMbniuieHHas: TJIONIAAKA MPEANPUITAS HAXOAUTCS B JICCHOM 30HE,
MO3TOMY Tiepes] HayaioM paboT Ha OTKPHITOM BO3AyXe HEOOXOAMMO MPUMEHSTH
MEpHbI U CPEZICTBA MHIMBUAYTLHOM 3aIlUTHI:

® (0JIeBaTh HEOOXOAMMO TaK, YTOO 0OECIIEUUTH OBICTPBIA OCMOTD;
® OpIOKM 3aIpaBJIISIIOTCS B CAIlOTH ;

® MaH>XEThI JOJKHBI IJIOTHO MIPUJIETaTh K PYKE;

® BOpOT JIOJ>KEH UMETh IJIOTHYIO 3aCTEKKY;

® Ha roJIOBE KaIIOIIOH, IIANKA UM KOCBIHKA;

® BEpXHSA OJeKIa TOKHA ObITh 00paboTaHa crelraaTbHbIMU

(peneieHTaMu );
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e Heobxoaumo nepuoudecku (10-15 MuH.) ocMaTpuBaTh OJIEKIAY U BUIMMBIE
YacTU Tela,;

e B cllydac OOHapY KEHUS KJIela Ha OJICKIIE — YHUUTOKUTH;

e 1pu oOHApY>KEHHUU MPUCACHIBAHUS OOPATUTCS B ITYHKT CEPONPOMUIAKTUKH.
npu OOHApy»XEHWM TMPUCACBIBAHUS  KJela HeOoOXOJUMMO IPOBECTH

CIICTYIOIINE MEPBI:

® CHSTh MPUCOCABIIETOCS KIIEIIa;

® JKHBOTO KJICIIAa XpaHUTh/IIEPEMEIaTh IIPH TEMITEPATYPE OKPYIKAIOIIETO
BO3/yXa, yOUTOro (pa3aaBieHHOI0) — B TEPMOKOHTEHHEPE CO JIBJIOM,;

® 00paTUTCS B MyHKT CEPOMPOPUITAKTHKH.

OmHrM W3 OCHOBHBIX CIIOCOOOB MPOMHIAKTUKU CITy>KUT BaKI[MHAIHSL
[TpuBUBKY OT KJICIIEBOTO 3HIIC(aTuTa MOYKHO CJICNIaTh B PUBHUBOYHBIX KaOMHETaX
Ha 0a3ax MOJMKIMHUK, MEJICAHYACTEH, 3PaBIYHKTOB MOCJIE KOHCYJIBTAllMM Bpaya.
Crnemyer 3alOMHUTH, YTO 3aBEPIIUTH BECh TPUBUBOYHBIN KYPC MMPOTUB KJICIIEBOTO
sHIleamMTa HEOOXOIMMO 3a JBE HENeIM JO BbIe3Ja B HEOMAromnoaydHyro
TEPPUTOPHUIO.

He mnpuwBHTBIM 5HIIaM TPOBOJUTCA CEPONPOPHUIAKTHKA — BBEACHUE
crerupruIecKoro MMMYHOITIOOYJIMHA MPOTHUB KIICHIEBOTO SHIIE(AMTAa B TEUCHUE

96 yacoB mociie npucachblBaHUs KemIel 1 00pallleHusl Ha TyHKTbI MPO(QUIaK THKH.

7.4 DIrojgornyeckas 0e30MaACHOCTH

[IpenMeToM 3KOJIOTUM SIBIISIFOTCSI HE CaMU 3arpsi3HEHUSI, a IMOCJIEIACTBUS
ATUX 3arps3HEHU. B CBOrO ouepenp 3amadeil AKOJIOTUUYECKOM O€30MacHOCTH
SBJISICTCS COXpPaHEHHWE €CTECTBEHHOM IIPUPOJHOM Cpeabl W CHIDKEHHUE J10
MHUHAMyMa BJIUSHHUS ~ aHTPOINOTEHHOTO BO3JEMCTBUS  PA3JMUYHBIX  BHUJIOB
3arps3HUTENICH TAaKUX KaK: XUMHYECKHE, JJEKTPOMATHUTHBIE, AKYCTUYECKHUE;
TEMJIOBbIE W.T.J. VICTOUHHMKAMHM 3arpsi3HEHUs MPEUMYIIECTBEHHO SBJISIFOTCA

NPEIPUATHS: MPOMBIIUIEHHOE MPOU3BOACTBO (XMMHUYECKAsT MPOMBILLIIEHHOCTB);
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AHEpreTuyeckue ycTtaHoBkU (00bekTbl TOK); TpaHCIOPT; CENbCKOE XO3sMCTBO;
KOMMYHAaJIbHO-OBITOBOIM CEKTOP.

OgHYM K3 OCHOBHBIX HCTOYHMKOB 3arps3HEHUsI OKPY’KAIOICH cpeipl
SBJISIFOTCS] OOBEKTHI TETIOHEPTETUKU.

OcHOBHBIE BU/IbI BO3/ACHCTBUS TEIIO3H CPIETUKH :

1. 3arps3HeHHs BO3QyIIHON Cpe/ibl JbIMOBBIMU Fa3aMHU U a3p030JIMH;

2. TemnnoBoe 3arpsi3HEHNE MPUISKAIINX TEPPUTOPHIA, 00pa3oBaHKE
TETJIOBBIX OCTPOBOB;

3. 3arpszHenue ruapocdepbl CTOYHBIME BOJAMH.

[Ipomeminennas mnmomaaka TOIl-1 pacnomoxkeHa Ha TEeppUTOPUA
CeBepHOTO MPOMBIIIJICHHOTO Y3714 B JIECHOU 30HE.

B pesynsrate aestensnoctd TOL] mporucxoaut BRIOPOC TBIMOBBIX ra30B B
atMocdepy.

3a Tepputopueid mnporekaeT p.M.Kupmuzka. VYuacroxk p.M.Kupruska
MCIOJIB3YETCS ISl BOAOOTBEICHUSI CTOUYHBIX BOJI: TaJbIX U JIMBHEBBIX BO/I.

[Ipemupusaruss B NpoLEecCe CBOEU NEATEIBHOCTA CKJIAJUMPYET TBEPAbIC
ObITOBBIE OTXO/bL JlJ1s1 MX JIMKBU AN 3aKITI0YEH JIOTOBOP Ha cOOp U yTUIM3ALUIO
0TX0JI0B [75].

MeporpusiTis I0 OXpaHe OKPYIKAIOIIEH Cpe/ibl IEPEUMCIICHBI B IIPOEKTHOU
JOKYMEHTAlMM U Ha OCHOBAHMU YETO MOIYyYEHO CBUJIETEIBCTBO «O JIOMYCKE K
ONpEJETICHHOMY BHIy WJIA BHJaM paOOT, KOTOpbIE OKa3blBAIOT BIIMSHHUE Ha
0e30MmacHOCTh  OOBEKTOB  KalUMTAJIILHOTO  CTPOMTEIHCTBA Ne(0170-2010-
7710283356-03 [76]. [Ipeanpusitie  MPOU3BOJUT  MPOU3BOJICTBEHHO
DKOJIOTUYECKUH KOHTPOJIb MCTOYHHMKOB 3arpsi3HEHHSI Ha COOTBETCTBHUE COCTaBa

ABIMOBBIX I'a30B 1 CTOYHBIX BOJ.

7.5 be30nacHOCTH B Ype3BbIYAIHBIX CUTYAIUSIX

[TpuuriHaMu BO3HMKHOBEHHS upe3BbluaiiHbIx cutyammid (YC) sBisrores:

CTUXUITHBbIE O€JCTBUSA, TEXHOTCHHBIC AaBAapUW, AHTPOIIOTEHHBIE KaTacTPObl,

99



TEPPOPUCTUUYECKUE AKThI, OMOJIOTUUECKOE U XUMHUYECKOE OpYKU€, Pauall[MOHHOE
BO3JICHCTBUE U T.1I.

Tepputopus TOIl-1 sBisiercs peXMMHBIM OOBEKTOM, M JICMCTBUS
IEPCOHANIa PENVIAMEHTUPOBAHBI BHYTPEHHEN MHCTpYKIMeEn «is nepconana CII
TOI-1 1o npegynpexneHWI0 W JMKBHUAAUWM YPE3BBIYANHBIX CUTYyaLU
MPUPOJHOTO U TEXHOTEHHOTO Xapakrepa» [77].

['paxkmanckas 000poHa — cCTeMa MEPOIPUSTHI 1O TIOJTOTOBKE K 3aIlUTe
M 10 3alMTe HACEJCHUs, MaTepUalbHBIX M KYJIbTYPHBIX IIEHHOCTEH Ha
Tepputopur PO 0T onacHOCTel, BOZHUKAIOUMX MPU BEJICHUH BOCHHBIX JICHCTBUI
WJIM BCJIEICTBUE ATUX AeiicTBUil [78].

JlesTeNnbHOCTh MO TPaXKIaHCKOM OOOPOHE PerIaMEHTUPYETCS MOI0KEHUEM
0 TPaXAaHCKOM OOOPOHE, IMIAHOM TPaXKITaHCKOH OOOPOHBI, TIJITAHOM JCHCTBHUM 110
NpeayNnpeKACHUIO U JMKBU A YC mpupoaHOTro U TEXHOTEHHOT'O XapaKTepa.

Bo3moxubIME mipuyMHamMu ¥ GakTOpaMyd BOHUKHOBEHHS U pa3Butus UC
MOTYT OBITh:

1. IIpon3BOACTBEHHBIE OTKJIOHEHHS TEXHOJIOTUYECKOTO MPOLIECCA ITO
BHHE 000py10BaHUs (MU3HOC);

2. OumoOKM 3KCIUTYyaTUPYIOIIETO MEPCOHaa MOBJIEKIITNE 3a CO00
yIPO3bI M0Kapa U B3pbIBA;

3. Buemnrnue Bo3ieiicTBUSI IPUPOTHOTO XapakTepa (yparaHsl, Ipocaaka
IPYHTOB, MOJIHUH );

4. Pe3ynbTaT TEPPOPUCTUUYECKUX AKTOB;

5. TlocneacTBus BO3A€HCTBHSI MACCOBOTO MOPAKEHU S (XUMHYECKAS
aTaka, paJualOHHOE BO3/CHCTBHE).

Ha Teppuropuu npennpustus HaxoauTcs: 00MO0yOeKulIlle 1Ji dBaKyaly
NepcoHaa.

JInst CHMKEHUs PUCKa YpPEe3BbMANHBIX CUTyallMid MOTYT OBITh NPUHSTHI
CJIEIYIOLINE MEPBI:

1. TIpoBoauTh peryisipHble HHCTPYKTAXH IO TEXHUKE O€3011aCHOCTH;
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2. Opranu3oBbIBarh yueOHoe MozenupoBanre pazmuiabix UC mis
nepcoHana;

3. PaspabateiBaTh 11aH ASHCTBUN JUT TepcoHana B crydae YC
Pa3IIMYHOTO ITPOUCXOKICHNS,

4. TIpoBomuTh Oecepl, JICKIIMHU T10 MTPOIarafie BOMPOCOB OXPaHBL.

7.6 BbIBOaBI K pazaeny

[To pe3ynbraTam MpoBeACHHOTO aHaTK3a PadoT JIs oleHKH BiausHuUS TOL]-1
Ha TIPUPOJHBIC BOJBL, OBUIM BBHISBJICHBI OMACHBIE M BpPEIHBIC MPOU3BOJACTBEHHBIE
(haKTOpBI, C KOTOPHIMU CTOJIKHYJICS UCIIOJIHUTENb. T akue Kak:

Bpeansbie pakropsbi:
1. oTkJIOHEHHE MoKazaTese OCBEIEHHOCTH;
2. OTKJIOHEHHE IMOKa3aTeNel MUKPOKJIMMATA,
3. 2JIEKTPOMArHUTHOE U3Ty4EHHE.
OmnacHbie pakTopbI:
1. mopakeHHE NEKTPUYECKUM TOKOM,;
2. TOapoOIacHOCTE;
3. OTpaBJIeHUE SIOBUTHIMHU BEIISCTBAMH;
4. 05KOTM KOHIIEHTPUPOBAHHBIMU KHCJIOTAMH U IIETI0YAMU;
5. MEXaHUYECKUE MOBPEKIACHUS KOKHBIX TOKPOBOB CTEKJISIHHBIMU
MpEIMETAMHU;
6. 3apakeHHe KJIEEeBbIM YHIIEHATUTOM.

Jlis  yCTaHOBIIEHUSI TPUTOMHOCTH padOuYMX YCIOBUM OBbUT H3Y4YeH psil
3aKOHO/IATEJIBHOM ¥ HOPMATUBHOW JIOKYMEHTAI[WH.

B xonme BemosHeHus — paborel  Hanm  paszaenoMm  "'CoruanbHas
OTBETCTBEHHOCTH'" OBUIM CTPYKTYpPUPOBAHBI YCIOBUS TpeOOBaHUSI 0€30MaCHOCTH U
PUCKM BO3MOKHBIE Ha pabouem Mecte. TakuM oOpa3oM, MOXHO CKa3aThb, YTO
COOIOICHUE YCIIOBUI OXpaHbl TpyJa U TEXHUKH O€30MaCHOCTU TMPU BHITOIHEHUU

pabot Ha pabouem mecte mHxkeHepa XL CII TOL[-1 ctporo periiaMeHTHPOBAHO
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BHYTPEHHUMHU JIOKYMEHTaMu (Ha OCHOBAHMM OOUIENPUHSTHIX CTaHIAPTOB M
HOPMAarUBOB). A TaK K€ CTPOTO KOHTPOJIUPYETCSI HHCIEKTOPOM IO OXpaHEe TpyJa U
texuuku OezomacHocty  CII TOI-1 u B mpoiecce BHYTPEHHUX ayJIUTOB
BBIIIECTOSIIETO PYKOBOJICTBA.

Takum  oOpa3oM,  COONIOJIGHME  YCTAHOBJICHHBIX  IPAaBOBBIX U
3aKOHOJIATEJIBHBIX AaCHEeKTOB, a TaK e JIMYHas OTBETCTBEHHOCTh KaXII0T0O
oOecreunBaeT TMOTYYCHHE HAJIEKHBIX M JOCTOBEPHBIX PE3YJIbTAaTOB TPYJIOBOM

ACATCIIBHOCTMU.
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3AKVIIOYEHUE

B pamkax mnpenctaBieHHOM paOoThl ObLIM PacCMOTPEHBI IPUPOJHbBIE
ycioBus (OPMHUPOBAHHUSI COCTABA MPUPOHBIX BOJ B 30HE aearenbHoctd TOL-1 (T.
Tomck), a Takke TpOBEJACHA WHBEHTApHU3aIMsl OCHOBHBIX HCTOYHHKOB
HEraTMBHOTO BO3JeiicTBUsl Ha HuX. IlomydeHa oOmas XxapakTepuUCTHKA
XAMHYECKOTO COCTaBa M KaYeCTBA IPUPOIHBIX BOJ B 30HE BIUSHUS JEATEIBHOCTH
TOIl-1. bouti BBISIBIEHBI OCOOCHHOCTH COCTaBa MPHUPOJHBIX BOJ B YCJIOBHSX
TEXHOIEHE3A.

JUis  OLEHKM DSKOJOTMYECKOTO COCTOSHUSL BOJ ObUIM  pacCUMTaHbI
reOXMMUYEeCKnue HHIAEKCH U Kod(dduimenTsl. [lox BIusHMEM JesTEIBHOCTU
Tomckoit TOII-1 »skomoro-reoxumuueckass oOctaHoBka p. M. Kupruska
OLICHMBACTCSl KaK YJIOBIETBOpUTENbHAs. Tak KaK CTOKM TMPEIIPUATHS HE
MPEBBIIIAIOT yCTaHOBJCHHBIX 3HaueHud [I/IC. OpgHako 1o 3HAYEHUIO HHJACKCA
sarpsizHeHHOCTH (YKU3B) B (hOHOBOM M KOHTPOJIBHOM CTBOpPaX OTHOCHTEIBHO
HopM IIJIK, skomormdeckas OOCTaHOBKA OLICHMBACTCA KAaK OIACHAasA Ui BOJ
pBI00XO03s1icTBEeHHOTO Ha3HaueHus.. OCOOEHHOCTH COCTaBa BOJ 3aKJIIOYAIOTCSA B UX
3arpsi3HEHMU TaKWMHM BEIIECTBAMU KakK: HE(QTENPOMYKTHI, JKEJIe30, XJIOPHBI,
COCIMHEHUSIMU TPYMIbl a30Ta U OPraHMYECKUMHU 3arpsiHUTENsIMA. OHAKO 3TH
3arpsi3HEHUSI HE OKA3bIBAIOT CYIIECTBEHHOTO BJIMSIHUE HA XUMUYECKHUIT COCTaB BOJI,
O 4YeM CBHUJETEJILCTBYET KJIaCcC 3arps3HEHHOCTH BOJ Kak B ()OHOBOM, Tak W B
KOHTPOJILHOM cTBOpe (4 kiacc paspsan "O" — rpsizHas). 3arpsS3HEHHOCTb PEYHBIX
BOJI OOYCIIOBJIEHA JESTEIbHOCTHIO MPEANPUSITUN pPacTONararouxcsl BBIIE 0
TEUEHUIO PEKHU.

Oco0eHHOCTH cocTaBa MOA3EMHBIX BOJ OTPAXAIOT XapakTep JESITEIbHOCTU
TOL-1, kak peANPUATHS UCTIOTB3YIOMIETO M XPAHSIIETO HEPTETPOTYKThL.

Takum 00pa3zoMm, SKOJIOIMYECKOE COCTOSHHE IMOA3EMHBIX BOJ KaK BOJ
XO35MCTBEHHO-OBITOBOTO M THUTHEBOIO HAa3HAUYEHUS HE YJOBJICTBOPUTEIBHOE
(axomormueckasi 00CTaHOBKA OMacHast), ypOBEHb 3arpsS3HEHUS MPEJICTABICH OJTHUM

KOMIIOHCHTOM TCXHOI'CHHOI'O IIPOUCXOKIACHHA — He(l)TCHpOI[YKTaMH.
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Ha ocHOBe Mmony4YeHHBIX JAHHBIX M paHee MPOBEJICHHBIX HCCIICIOBAHHI
OBLTM BBISBJICHBI CHICIM(MUYCCKHUE I IPEANPUATHS UCTOYHUKH aHTPOIIOTCHHOTO
BO3JICICTBUS, KOTOpbIE B TMpolecce aHaimm3a ObIM Hambonmee TOYHO
noATBepKAeHbl. K TakMM HCTOYHWMKAM OTHOCSTCS: Pe3epBYapHBId  TapK
Ma3yTOXO34MCTBA, MAa3yTOHACOCHAs  CTaHIMs, [UIaMOOHakomuTens,  A3C
(3akOHCEpBUpOBaHA), TapakHbie OOKCBHI, ABTOCTOSHKA JMYHOTO TPAHCIIOPTA,
TEPPUTOPHUS MMPOMBIIITICHHON TUTOMIA IKH.

Taxum obpazom, BmmsHue AestenbHOCTH Tomckoir TOI[-1 Ha 0OBEKTHI
ruapocdepbl MOKET OBITh OIICHEHO Kak CpeJHee, C SBHOHW TEHJCHIMEH K
CHMDKCHUIO aHTPOIOTEHHOTO BO3JICMCTBUS 3a CYET OPTaHM30BAHHBIX MEpP IO
AKOJIOTHYECKOMY KOHTPOJIIO: TIJIaHOBAsl YTHJIM3AIlUS OTXOJIOB  TPOM3BOJCTBA C
TeppuTOpuH (IPOMACIICHHAs BETOIb, CaJbHMKOBAs HAOMBKA, METAJIJIONOM H T.]I.);
MPOCKTUPOBAHUE OJIOUHBIX OYHUCTHBIX COOPYKCHHU ISl JTUBHEBOW KaHAM3aIUH
(s ourcTKHM OT He TEMPOAYKTOB, XKeJie3a M B3BEIICHHBIX BEIIECTB); KOHTPOJIb 32
XpaHCHHEM W  TPAHCIOPTHPOBKOM  HEPTEMPOAyKTOB (Ma3yT, CMa304HBIC

MaTepuabl).
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ABSTRACT

The final qualification work contains 136 pages, 19 figures, 25 tables, 78
sources, 1 appendix.

The theme of the master's thesis is Features of the composition of natural
waters in the zone of operation of TPP 1 (Tomsk).

Key words include surface water, groundwater, thermal power, waste
water, environmental assessment.

The paper presents the physical and geographical conditions of the Small
Kirgizka river basin. The data on the chemical composition of groundwater and
surface water over a long period are given. The temporal variability of the
chemical composition of water is described. As a result of the study, the features of
the behavior of a number of components of the water composition were noted, and
the main sources of negative effects on natural waters were identified.

Economic efficiency / significance of work. The information obtained can
be used for further monitoring the composition of natural waters under the
anthropogenic impact of industrial complexes in the north-eastern part of Tomsk.
Information on changes in the composition of natural waters can also be used as
source material for selecting measures to reduce and / or eliminate the negative
impact of enterprises in order to prevent changes in the natural character of waters,
which will help improve the ecological state of the northeastern recreation zone in
the vicinity of Tomsk.

The purpose of the work is to study a temporary change in the chemical
composition of surface and ground waters in the area of TPP-1 activity and
evaluate its contribution to the pollution of natural waters.
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INTRODUCTION

The production activities of heat and power facilities (thermal power
plants, nuclear power plants, state district power plants, etc.), including various
technological processes, are inevitably associated with their negative impact on the
environment. Natural waters are no exception, and are often the receiver of
wastewater and process water, and are also subject to anthropogenic impact in the
design, construction and reconstruction of heat power facilities.

Thermal power station TPP-1 (Joint Stock Company "Tomsk Generation™)
Is located in the forest zone of Tomsk. In the area of the enterprise, covering an
area of more than 500,000 m?, there are surface and underground waters, which are
subject to regular anthropogenic impact as a result of the operation of the facility
itself and the industrial site as a whole.

Thus, regular monitoring of the quality of wastewater and monitoring the
state of natural waters will make it possible to assess the impact of the enterprise
on water bodies and take timely measures to reduce its negative impact on the
waters and maintain their quality, which is very relevant.

Objectives:

1. To study the natural, climatic and hydrological conditions for the
formation of the composition of underground and surface waters of the Small
Kirgizka river basin;

2. To determine the chemical composition of natural surface and
groundwater in the zone of operation of the TTP;

3. To assess the class of water quality in the zone of operation of the TTP;

4. Establish the main source of impact on natural waters.

The object of the study is natural water in the zone of TPP-1 activity
(underground waters of observation wells, surface waters of the Small Kirgizka
River).

Initial data and research methods. The work is based on data from
annual observations of the composition of natural waters. The data are presented in
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archival materials of industrial environmental monitoring at TPP-1, hydrological
logs and scientific literature; also, the data obtained by the author as part of
research work during the internship.

The sampling of water was carried out by the author together with the staff
of the organization at the time of specially organized trips. Samples were
transported to the certified laboratory of the chemical workshop of TTP-1, where
laboratory studies of the chemical composition of water were carried out using
titrimetric, spectrophotometric and potentiometric methods of analysis. Assessment
of the ecological state and quality of water was carried out on the basis of analysis
of data on calculated coefficients (coefficient for maximum permissible
concentrations, specific combinatorial index of water pollution).

Scientific novelty. In the course of the work in the study area, new data
were obtained on the qualitative and quantitative composition of surface and
groundwater. The factual material on the prevalence in waters of a wide range of
chemical components over a long time period was analyzed and generalized. Based
on the results obtained, a deeper analysis of the impact of the production activities
of the TTP on the ecological state of natural waters in this territory was performed.

The practical significance of the results. The information obtained on the
state of natural waters will make it possible to demonstrate their background
composition in the study area and its possible changes as a result of the operation
of the TTP, as well as to develop a set of measures to timely prevent negative
Impact on water resources under the anthropogenic impact of the industrial
complex in the Oktyabrsky district of Tomsk.

Approbation of work. The main provisions and individual sections of the
work performed were reported at the scientific symposium of students, graduate
students and young scientists named after Academician M.A. Usov (Tomsk, 2020).

The work was performed at the TTP-1 enterprise and is an integral part of
the organizations environmental production control. On the topic of the dissertation
2 works were published.
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Volume of work. The dissertation consists of an introduction, 7 chapters
and conclusions, set out on 136 pages, including 19 figures, 25 tables and a list of
references from 78 titles and 1 appendix.
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1 HISTORICAL NOTE

Currently, the processes of transformation of the natural environment and
its important component of natural waters are becoming very significant. This is
due to changes in the magnitude and intensity of the impact of industrial activities
on the quality of the water environment. A study of the state of natural waters in
Tomsk region in natural and disturbed conditions was carried out by scientists
from various disciplines.

Systematic hydrogeological survey in Tomsk began in the postwar period.
In 1948, a hydrogeological zoning scheme for the south of the West Siberian
Lowland was first drawn up. In 1961-1962, a hydrogeological map of the Tomsk
Region was compiled. And, also, a preliminary assessment of reserves and
groundwater resources is given. In 1972, a generalization of materials on
groundwater pollution in the Tomsk Region was carried out [2]. At the same time,
a description was given of the general characteristics of the natural environment of
the Tomsk Region, as well as geological and hydrogeological conditions, and are
published in the book “Hydrogeology of the USSR, Volume XVI West Siberian
Plain” [3]. The composition of groundwater from the standpoint of peculiarities of
their formation are shown in details in the works of Shvartsev S. L.,
"Hydrogeochemistry of the hypergenesis zone" (1978, 1998) [4].

The problem of the use of the surface waters of the Tom River basin for
drinking, as well as ecological and economic aspects of exploitation of the
underground waters of the Ob-Tomsk interfluve are widely studied by Rogov G.
M., Popov V. K., Pokrovsky D. S., etc. Some of the results are presented in the
monograph "Problems of use of natural waters of the basin of the Tom River for
drinking water" (2003) and other sources [5]. The complex of the Rivers of Tomsk
region is described in the works of Savichev O. G. "Rivers of Tomsk oblast: status,
conservation and use (2003)" [6].

From 1986 to 1988 TomskCET (T omsk Civil Engineering T rust) within the
boundaries of the city master plan, conducted comprehensive surveys for the
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development of engineering protection of Tomsk from dangerous geological
processes.[7] As a result, zoning of the city territory was carried out according to
hydrogeological, engineering and geological conditions, anthropogenic pressure
and the degree of potential flooding. A set of engineering and geological maps on a
scale of 1: 10000 has been compiled.

In the framework of scientific works and dissertations, a lot of research was
conducted on the chemical composition of groundwater. The data on the chemical
composition of groundwater in the north-eastern part of the Kolyvan-Tomsk folded
zone were processed (Kolupaeva V. 2013, 2015), and the ecological and
geochemical state of the natural waters of Tomsk was assessed (Pasechnik E. Yu.,
2010) [8, 9]. Long-term monitoring of natural waters in the territory of Tomsk
region is carried out by such organizations as JSC "Tomskgeomonitoring”, OGBU
"Regional Committee for Environmental Protection and Nature Management",
FBUZ "Center of hygiene and epidemiology in Tomsk region". A lot of work was
carried out by employees of the scientific-educational center "Water" of TPU. The
first scientific work in connection with pollution of surface and groundwater was
conducted in the 60-s under the supervision of P. A. Udodov. Since the 1990s,
employees and graduate students of the TPU ISHR have been working on this
topic (Kopylova Yu.G., Kuzevanov K.l. (1998), Nalivaiko N.G. (2000, 2002),
Savichev O.G. (2001, 2002, 2003), E. Dutova, and others).

The territory of the object of study is located in the industrial area of the
city where many businesses for which the company TomskCET (Tomsk Civil
Engineering Trust) carried out engineering-geological surveys:

* Geological engimneering surveys for expansion and reconstruction of the
reinforced concrete plant at 1 Ugryumova St. in Tomsk (Order 2265, 1981)

* Engineering and geological surveys for the construction of a claydite gravel
warehouse on Ugryumova St. in Tomsk (Order 3083, 1987)

* Engineering and geological surveys for the construction of four silos for cement

on Ugryumova St., 3/1 in Tomsk (Order 5179, 2003)
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The accumulated factual material on the chemical composition of natural
waters in the territory of Tomsk and the surrounding regions under constant
technogenic pressure makes an invaluable contribution to further studies and
forecasts of environmental changes in technogenesis.
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2 PHYSICAL AND GEOGRAPHICAL CHARACTERISTICS OF THE
RESEARCH AREA

2.1 Geographical and administrative position of the area

The city of Tomsk is the administrative center of the Tomsk region. The
city is located on the right bank of the Tom River on the border of the spurs of the
Kuznetsk Alatau and the West Siberian Plain. Tomsk Oblast is part of the Siberian
Federal District and borders with the Kemerovo and Novosibirsk Oblasts in the
south, the Omsk Oblast in the southwest, the Khanty-Mansi Autonomous Okrug in
the north, west, and northwest, and the Krasnoyarsk Territory in the northeast and
east (figure 1) [10].
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Figure 1 — Location of Tomsk on the map of the Tomsk region [11] with the
additions of the author
The area of the city is 294.6 km? Tomsk is divided into 4 intra-City
administrative-territorial entities: Kirov, Soviet, Lenin and October districts
(Figure 2) [12].

121



| Oxradpucxst Dakom

Figure 2 — Map of the administrative division of Tomsk [13]
The population as of January 1, 2020 is 597,819 people [14]. By the

number of inhabitants, Tomsk belongs to the cities average for Russia.

2.2 Climatic characteristic

The climate of Tomsk belongs to the transition from the European
moderately continental to Siberian sharply continental with warm summers and
cold winters, uniform humidification, and sharp changes in the weather in
relatively short periods of time.

Spring lasts two months - April and May, summer - June, July, August,
autumn - September, October and winter - from November to March. The
maximum monthly average air temperature in July is plus 18.7 © C and the

minimum in January - minus 17.9 ° C.
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Due to the peculiarities of atmospheric air circulation, westerly and
southwesterly winds prevail, and in the warm period, north and northwest winds

prevail (Figure 3).
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Figure 3—Wind rose: A) Tomsk July; B) Tomsk January. July; C) Tomsk January [15]
The average annual rainfall is 568 mm, most of which falls during the
warm period of the year [16].

Table 1 — Average monthly and annual air temperature, °C [16]

Placeof |4 1 5 | g | a5 |6 |7 |8 |o9o|10]|11]1
destination
Tomsk 179 |57 | 77| 12 | 97 | 159 | 187 | 153 | 90 | 13 | 85 | -154

Based on the degree of moisture, the territory belongs to the zone of moderate
moisture. There are separate wetlands with excessive moisture. The driest month is
May, and the wettest is November. Most evaporation occurs in the summer months.
The amount of precipitation usually exceeds the amount of evaporation, which creates
favorable conditions for the formation of natural groundwater resources and determines
the nature of the wetting of the territory [17].
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2.3 Relief

Tomsk is located in the southeastern part of the West Siberian plain, in the
limits of the Chulym-Yenisei plateau, which is a plain, gradually decreasing in the
Northern and North-Western directions (Gerasimov et.al., 1974).

The geological structure of the region is determined by its location at the
junction of tectonic structures of the West Siberian Plate and Tom Kolyvan
geosynclinals zone. The relief represents a weakly dissected mid-height ridged-steep.

The accumulative relief is formed by the early-mid-Quaternary lake-alluvial
plain, as well as by the modern and ancient hydro-network basins of the Yaya River (in
the eastern half of the area) and Tom River (in the western half of the area).

The Tom River valley forms a series of terraced ledges; their surface is
relatively smooth with a slight slope to the river. The slopes of ledges vary in
steepness and height. The presence of slopes with a steepness of 650-700 within
the city promotes the development of ravine formation and landslide processes,
and intensive erosion activity [18].

The topography of the urban area is complicated by the Tom River, the
right tributaries of the Tom River — the Basandaika River in the southern part of
the city, the Ushayka River in the city centre and the Kirghizka River in its
norther part [19].

Geomorphologically, the territory of the city is represented by three
terraces above the floodplain of the Tom River and the gentle Western slope of the
Tom-Yaya watershed. The western slope of the watershed of Tom-Yaya is the
most elevated part of the city. The relief of the Tom-Yai watershed is divided by a
network of logs with micro depressions, depressions and swamps.

Exogenous processes (erosion and accumulative activity of rivers, scree
processes, landslide processes, water intakes) predominate in the formation of
the relief. The development of these processes is facilitated by a sharply
continental climate, sandy topography, the nature of the occurrence of the first
aquifer and the top of the aquifer.
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2.4 Land cover

Tomsk is characterized by a rather diverse soil cover. The complexity of
the soil structure in the city is determined by the complexity of the geological
structure and relief of the right bank of the Tom River [20].

The territory of the city and its environs are part of the sub-taiga subzone,
which is a transition from dark coniferous taiga and pine forests to birch and forest
meadows [21]. Coniferous (fir-spruce and fir-cedar-spruce) forests prevail on the left
bank of the Tomsk. The grass cover is sparse, mosses predominate. On the right bank
of the city, fir-cedar-spruce taiga is also observed. The grass cover is monotonous.

The soil cover of Tomsk belongs to podzolic, gray forest. A fragment of
maps of the main soil types is shown in Figure 4 [22].

Figure 4 —map of the main types of soil cover in Tomsk region [23]

The urban area is represented by built-up and paved areas, and the remaining
territories are man-made - altered (anthropogenic - changed soils), which were formed
in the process of land reclamation and economic development [24].

2.5 Hydrological conditions
A dense hydrographic network is developed in the research area. The main
catchment artery is the Tom River, located within the ancient Sayano-Altai

hydrogeological folded region [25]. The length of the river is 839 km, the
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catchment area is 59 490 km? [3]. The river rises on the South-Western slope of the
Kuznetsk Alatau. The direction of the river is northwest.

The left-bank river network of the Tom river basin is represented by the
rivers Kislovka, Chernaya, Poros, Um, and others, which have a mainly
northeastern direction, the valleys of some of them are confined to the swamped
ancient troughs of the drain, their floodplains are swampy and forested [17].

The right-bank tributaries of the Tom River include the river basins of
Samuska, B. Kirgizka, Ushayka, Basandaika, Tugoyakovka and others. The rivers have
trough-like, well-developed valleys with an asymmetric profile, a fairly fast flow and
are of a transitional type from mountain to plain. On the western slope of the interfluve,
it is represented by the right tributaries of the Tom River Ushayka, S. Ushayka, B.
Kirgizka and S. Kirgizka, Kamenka, Basandaika and their numerous tributaries.

The regime of rivers is consistent with the regime of groundwater and
highly dependent on atmospheric precipitation. Surface water in the basin is
traditionally considered as a hydrocarbonate-calcium with mineralization of 50-

100 mg/l in the spring to 200 mg/l in winter [26].

2.6 Hydrogeological conditions

The region under consideration is located within the southeastern part of
the West Siberian artesian basin and its folded Paleozoic framework.

A feature of hydrogeological conditions is confined to the junction zone of
two large hydrogeological structures.

In terms of the peculiarities of occurrence of permeable rocks, the general
terms and conditions of their nutrition and unloading within the territory of Tomsk
there are aquifer system of quaternary deposits, water-bearing complex of
Neogene-Paleogene sediments and the aquifer is made of Paleozoic formations.

The groundwater of the quaternary deposits is widespread, confined to
sands with different grain size and loam | — Il terraces of the river Tom and
floodplain sand and gravel deposits of the valleys of the rivers Big and Small
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Kirghizka. According to water conditions, quaternary sediments belong to
reservoir - pore, pressure is less than or have a small local pressure, timed to
periods of seasonal increase in level.

The main source of water supply in Tomsk is the Paleogene sediment
aquifer complex. This complex is confined to the sediments of Cremona, Jurassic
and Kuskowski environment, stacked with layers of lignite, brown coal sands,
clays, and siltstone. The aguiferous complex of cretaceous sediments combines the
aquifers of the Simsk and Simonov Yar Suite. Within the considered catchment
area, this complex is widely distributed [27].

The main role in feeding of groundwater all of the above water-bearing
complexes and horizons is played by the infiltration of atmospheric precipitation.
Towards the Tom River, the difference between the absolute elevations of water
levels in the first from the surface aquifer and lower aquifers is significantly reduced.

2.7 Geology

The geological structure of the territory is determined by its position on the
border of two large structures — Tom-Kolyvan folded zone and the West Siberian
depression (figure 5) [28].
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The territory of the region under consideration is located within the Tomsk
tectonic block. The tectonic block is a complex structure of the synclinal structure,
consisting of smaller folds, the basement is composed of lower carboniferous
(Lagernosad Suite — Cllg) and lower middle carboniferous (Basandai Suite — C1-

2bs) metamorphosed sedimentary rocks (Figure 6).

A

UENEUANNROEE

83 ® = N me Aw N o

N \l‘u.gs :
¥ \\ \\\\\\\‘
\\ \\‘

NN
Figure 6 — Geological map of the territory of Tomsk city M 1: 25000
(Shcherbak, Tkachenko, 1999)

1 - Ash dump, landfill; 2 - Alluvial deposits of the high floodplain of the
Tom River; 3 - Alluvial deposits of the rivers Ushayka and S. Kirghizka; 4 - Left
floodplain terrace of the rivers Ushayka and S. Kirghizka; 5 - Deposits of the
second floodplain terrace of the rivers Ushayka and S. Kirghizka; 6 - Deposits of
the Kochkovo Suite; 7 - Deposits of the New Mikhailovskaya Suite; 8 - The
boundaries of the suite; 9 - Gullies: @) mound; b) loose 10 - The boundaries of
landslide plots; 11 - Wetland: a) unboggy; b) waterlogged; 12 - Exploration lines.

The Lagemnosad Suite (C1Ig) is represented by carbonaceous-argillaceous or
aleurite-carbonaceous-argillaceous black schists and dark-grey colour with thin
interbeds of grey siltstone. The Lagernosad Suite is opened in radical outcrops along
the right bank of the Tom River near Tomsk, on the banks of the valley of the Small
Ushayka River. On the watershed, the sediments are opened by wells at depths of 34-78
m. Interlayers and siderite lenses with a thickness of up to 1 m are noted [9].
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The Basandai Suite (C1-2bs) occupies the Central part of Tomsk trough
and is exposed on the right bank of the Tom River. Sandstone and siltstones
predominate among the sediment formations; intercalations of clay shales are
present. Among the shales, two types stand out. Some of them have a dark gray
color, contain pyrite and the remains of marine fauna. Others are gray, have the
lack of pyrite, and the presence of prints of fossil terrestrial flora [29].

The Yar Suite (Cljar) is represented by an alternation of thick (10-40 m) of
bundles of fine-grained light grey sandstone with grey paleospinothalamic and
dark gray siltstone. Places in the environment, there are bundles of shales and
interlayers and lenses of calcareous sandstone and arenaceous limestone. In the
rocks there is manifested horizontal and oblique layering, ripple marks and traces
of submarine landslides. The thickness of the Yar Suite is about 700 m [9].

Quaternary deposits are widespread. Quaternary deposits occupy watersheds
and slopes, absent only in river valleys. The maximum thickness of the suite reaches 37
m, averaging 15-20 m. Alluvial deposits of floodplain terraces are common in the
valleys of the Kyrgyz river. The deposits are represented by loam and sandy loam of
dark brown color with gray sands of different grains and gravel and pebble deposits at
the base. The thickness of deposits is from 3.0 m to 7.0 m [30].
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4 CHEMICAL COMPOSITION OF NATURAL WATERS (SURFACE AND
UNDERGROUND) IN THE OPERATION AREA OF TPP-1

4.1 Initial data and research methodology

The basis of the work is the materials of environmental monitoring of the state
of surface and groundwater of the territory received from the Tomsk Generation of
JSC SP TPP-1, as well as methodological, reference and regulatory documentation.

Water sampling was carried out in the established areas presented
schematically in Figure 11.
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Figure — 11 Layout of water sampling sites: A) observation wells Ne 1 and 2; B)
R.S.Kirghizka. (With additions by the author)

A total of 155 samples were examined. We studied 48 groundwater
samples (24 samples for summer and autumn observations), and 107 samples of
surface water (41 sample at the point of discharge of storm water and for 33
samples above and below the dumping of storm water). The list of components
determined in water included a hydrogen index, mineralization, general hardness,
permanganate oxidation, etc. (the full list is presented in table 3).
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Research methodology includes:

1. Determination of the chemical composition of natural waste, and storm water;
2. Assessment of the quality of surface and groundwater;
3. Calculation of the specific combinatorial index of water pollution R. S.
Kirghizka;
4. Delineation of contamination of groundwater.

The tasks of the research methodology were solved by the complex
geoecological works in several stages:
1. Preparatory period;
2. Field work;
3. Completion of field work;
4. Laboratory and analytical work;
5. Laboratory work.

4.1.1 Determination of the chemical composition of the waters

Chemical analysis of the composition of natural and waste water was carried
out under laboratory conditions. The analyses were carried out with the help of
certified methods in the analytical laboratory of the chemical workshop of SP TTPs-1.

Wastewater discharge is carried out in accordance with the approved
standards for permissible discharges and agreed with the Department of Natural
Resources and Environmental Protection of the Tomsk Region. The list of
determinable components of the water composition includes indicators that meet
the requirements of Sanitary rules and regulations 2.1.5.980-00 [37] (when
determining the composition of groundwater, they were guided by the norms
established in QD 153-34.1-21.325-98 [38]) (table 3).
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Table 3 — List of indicators defined in the composition of the waters

The determined indicator Units Measurement technique
Laboratory fluid analyzer
Hydrogen indicator Units HI instruction manual
ANION 4151
Total mineralization mg/dm3 ERD F 14.1: 2.11497
Suspended matter mg/dm3 ERD F 14.1:2.110-97
Ammonium ion mg/dm3 ERD F 14.1:2.1-95
Iron is common mg / dm3 ERD F 14.1:2:4.50-96
Manganese mg/dm3 SS 4974-2014
Nitrate ion mg/dm3 ERD F 14.1:2:4-95
Nitrite ion mg/dm3 ERD F 14.1:2.3-95
Chloride ion mg/dm3 ERD F 14.1:2.111-97
Phosphate ion mg/dm3 ERD F 14.1:2.112-97
Sulfate ion mg / dm3 ERD F 14.1:2.159-2000
BOC mgO, / dm3 ERD F 14.1:2:3:4.123-97
COC mg/dm3 ERD F 14.1:2.100-97
Oil products mg/dm3 ERD F 14.1:2:4.168-2000

The determination of compounds of the nitrogen and phosphorus groups, as
well as total iron and petroleum products was carried out by the colorimetric
method using a photoelectrocolorimeter. Determination of the sulfate ion was
carried out by a turbid metric method using a photoelectrocolorimeter. Suspended
substances and total mineralization were determined by the gravimetric method
using an AS 60/220 / C / 2 electronic laboratory balance. The value of the
hydrogen index was determined on the ANION 4151 analyzer by the

potentiometric method.

4.1.2 Assessment of water quality

Assessment of the quality of the studied waters was carried out by
comparing the concentrations of pollutants with MPC values. The results of hydro
chemical analyzes make it possible to determine water quality classes in the form
of an integrated characteristic of surface water pollution.

Quality classes are determined by the water pollution index (WPI). The
water pollution index is calculated as the sum of the actual values of the main
indicators of water quality given to the MPC. It allows not only to compare water

quality in different water bodies, but also to evaluate both temporal and spatial
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dynamics of water quality. The analysis results for each of the indicators are
averaged. The number of analyzes to determine the arithmetic mean value should
be at least 4. The index is calculated by the formula [25, 39]:

36 Cj

WP = —=1MP¢; 1)

P
where C;— is the average value of the designated component over the observation period;
MPC,; — maximum allowable concentration of the pollutant;
6 — strictly limited number of indicators for calculations.

Depending on the obtained value of the pollution index, water bodies are
classified in terms of the degree of pollution (table 4) [40].
Table 4 — Classification of waters based on the value of the index of impurity of water

Waters WPI Values Water Qualitv Classes
Verv clean up to 0.3 1
Clean 0.3-1.0 2
Moderatelv polluted 1.0-2.5 3
Polluted 2.54.0 4
Dirtv 4.0-6,0 3
Very dirty 6.0-10.0 6
Extremelyv dirtv =100 7

Since 2002, in accordance with QD 5.2.24.643-2002 "Method for the
integrated assessment of the degree of pollution of surface waters by hydro
chemical indicators", the calculation of the specific combinatorial index of water
pollution (SCIWP) was introduced. However, the calculation of the WPI index is
still used to assess the quality of water bodies (the need for its use is not confirmed
by any of the official regulatory documents published later).

Calculation of the specific combinatorial index of water pollution
(SCIWP). In hydro chemical practice, the method of integrated assessment of
water quality is used [41]. For each ingredient, the points of the excess of
maximum permissible concentration and the frequency of occurrence of excess are
calculated, as well as the overall rating score.

More specific is the specific combinatorial pollution index (SCIWP). It
takes into account cases of severe water pollution by one or more substances, but
has satisfactory characteristics for all other indicators. The advantages of this
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method are the combination of differentiated and integrated approaches to

assessing water quality [42].

The calculation of the specific combinatorial index was carried out in

accordance with the guidance document QD 52.24.643-2002 [43] in the following

order.

 Determination of the frequency of occurrence of excess MPC by the following

formula:

ai = “MECL. 1009, )

l

where N; is the data on the number of determinations;

Nueci — the number of cases of exceeding the MPC for the i-th component;

a; — repeatability in case of excess;

Based on the repeatability values, given in Appendix E [43], the private
assessment score Sa is determined and the multiplicity of excess MPC is
calculated,;

Using the values of the average multiplicity of exceeding the maximum
permissible concentration based on Appendix G [43], a particular
assessment score SP is determined,;

Next, a generalized S score for each ingredient is determined,
The values of the combinatorial index of water pollution are defined as the
sum of the generalized assessment points for each ingredient;

Based on the values of the generalized assessment points and the condition S
> 11, the number of IPI (imitating pollution indicators) is found and,
according to Appendix K [43], the SCIWP is determined (table 5).
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Table 5 — Classification of water quality of watercourses by the value of the
specific combinatorial index of water pollution [43]

Specific Combinatorial Index of Water Pollution
Class and Characterization |Excluding depending on the number [PI

rank of the state_of the )

water pollution | pumber | 16=09 | 2G=08) | 3&=07 | 4¢=06) | 5¢=05
IPI
Ist Conditionally 1 0.9 0.8 0,7 0.6 0,5
clean

Ind Lightly soiled (1;2] |(0,9;1,8]((0,8;1,6]((0,7;1,4]| (0,6;1,2]|(0,5;1,0]
3rd Polluted (2;:4] | (1,8;3,6]|(1,6;3,2]|(1,4;2,8]| (1,2;24]1(1,0;2,0]
discharge"a" | polluted (2;3] |[(1,8;2,7]](1,6;2.4)|(1.4;21]| (1,2;1,8] | (1,0;1,5]
discharge "b" | very polluted (3:4] |[(2.7.3.,6]|(2.4;3.2]|(2.1; 2,8]| (1,8:2.4] | (1,5:2,0]
4th Dirty (4;11] | (3.6;9.9]|(3.2; 8.8]((2.8; 7.7]| (2.4:6,6] | (2,0;5,5]
discharge"a" | dirtv i4;6] | (3,6;54]|(3,2; 4.8]|(2.8; 4.2]| (2.4;3.6]|(2.0;30]
discharge b" | dirty (6;8] | (54, 7.2]|(4.864]|(4,2;,56]| (3.6,4,8]|(3,0,4,0]
discharge " | verv dirtv (8; 10] 7.2:9.0]|(6,4;8,0]| (5,6, 7.0]| (4.8;6,0] | (4,0;5,0]
discharge "g" | very dirty (10; 11] | (9.0.9,9] [(8.0; 8,8]((7.0; 7.7]| (6.,0;6.6] | (5.0 5.5]
Sth Extremelv dirtv (11; =] | (9.9;%) | (88;=]) | (7.7;=] | (6,6;=] | (3.5; =]

Note. Intervals are defined as follows: the number on the left is the beginning of the
interval; the number on the right is the end of the interval; the parenthesis indicates
that the value with it does not enter the interval; square bracket - the value is included.

Calculation of the concentration coefficient in terms of the maximum
permissible concentration. Assessment of the ecological state of groundwater in
the territory of TPP-1 was carried out by calculating the MPC coefficient. The
coefficient shows the level of excess of the pollutant content over the standard. The
calculation of the coefficient was carried out by the formula:

Ci
MPC;’

©)

KMPCi =

where C; is the concentration of the i-th component;
MPC,; — the standard value of the concentration of the i-th component.

To highlight the area of pollution in the study area, the site is contoured by
the maximum manifest pollutants. Points at which the sum of the relative
concentrations of pollutants is greater than 1 fall into the pollution region [44].

The calculation is made by the formula:
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where C,, C, and C; are the current contents of the three emitted pollutants in
groundwater;
Ci Gy and C;, are the maximum permissible concentrations (MPC) of these
substances.

In the study area, the area of water pollution is outlined by indicators, the
value of which often exceeds the MPC. These include: total mineralization (dry
residue), petroleum products and chloride ion.
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