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T€0JIOTUHN BJIaIII/IMI/IPOBHa OMOJIOrMYECKUX
HayK, TOLEHT
KOHCYJIbTAHTBI:
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OMOJIOTHYECKUX

HayK, JOIICHT

Tomck — 2018 r.
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«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI

TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

IIIxoma pHKEHEpHAs IIIKOJIa IPHUPOJHBIX PECYPCOB

Hanpagnenue noaroroBku (crennanbHOCTh) 05.04.06 «KOIOTHS ¥ IPUPOIOTIOIH30BAHUE
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Otnenenne mkonsl (HOLL) oTaenenue reosioruun
[lepuon BbITIOTHEHUS Becennuit cemectp 2017/2018 yuebHoro roma

Dopma npeacTaBieHus: padoThI:

Marucrepckas nuccepraius

KAJIEHJIAPHBIN PEUTUHI -TIJIAH
BbINOJTHEHHS BBINYCKHON KBAJTH(UKAIHOHHOMH padoThI

CpoK cauu CTYACHTOM BBITIOTHEHHOM pabOTHI:

30.05.2018

MaxkcuMaJIbHbIIi
Hdara Ha3Banue pasnena (MoxyJs) /
KOHTPOJIs BH/1 paGoThI (McCIeIOBAHMSA) bann pasnena
(Monyas)
30.02.2018 | Jlumepamypuwiii 0630p 10
30.03.2018 | 'eoskonocuueckas xapakmepucmurka meppumopuu Uccie0o8anuil 10
15.04.2018 | Mamepuanst u Memoowl ucciedosanuil 10
30.04.2018 Onemenmubili cocmag 6UONO02ULECKOU HCUOKOCHU, B8bIOEIEHHOU U3 OP2AHO8 10
T U mKaHell MIeKONUmaue2o
15.05.2018 | Coyuanvnas omeemcmeeHHOCHb 10
DUHAHCOBbIT MEHEONCMEHN, PecyPCOIPPeKmusHoCcms U
15.05.2018 10
pecypcocbepedicerue
CocTtaBul IpenoiaBaTelib:
JoMmKHOCTD (17 [e] YyeHas cTeneHb, 3BaHue MNoanucb [arta
bapanoBckas TIOKTOP
npodeccop Harainbs OMOJIOrMYECKUX HaYK,
BrnagumupoBHa JOLIEHT
COI'JIACOBAHO:
PykoBoautens OOIN DdPUO Yuyenas crenenb, 3BaHHe Toanucnh Hara

podeccop

bapanosckas Hartanbs
BnanumupoBHa

JOKTOP
OMOIOTMYECKUX HAYK,
JOLEHT
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(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»
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Otnenenne mkoibl (HOLL) oTaenenue reosoruu

YTBEPX/AIO:
PyxoBonutens OOII
bapanosckas H.B.
(IMommuce)  (Mara) (®.1.0.)
3AJAHUE
Ha BbINOJIHEHNE BbINYCKHON KBAJIU(PUKATMOHHOMH PadoThI
B dopwme:
Maructepckoii qucceprauuu
CryneHry:
'pynna (0]5 (0]
2I'M61 Cxpunauk Mapust IBanoBHa
Tema paboThI:

DJIeMEeHTHBIH COCTAB BOAbI OMOJOTNYECKO B OPraHU3Me MJIEKONMTAIONIUX KAK HHIANKATOP
reodkogornyeckoi curyauuu (IlaBnogapckas odaacrb, Pecnydinka Ka3axcran)

YTBepkIieHa NPUKA30M JUPEKTOpa (1aTa, HOMEp) ‘ 21.03.2018, Ne1980/c

CpoK cliauu CTYJICHTOM BBIITOJIHEHHOW PabOTHI: ‘ 30.05.2018
TEXHUYECKOE 3AJIAHHUE:

Hcxonnble 1anHbIe K padoTe JlutepaTtypHble ~ MaTepuaibl,  pe3yJdbTaThl  COOCTBEHHBIX

1 TKaHeH MIJICKOIINTArOIIMX.

1. JlurepatypHblii 0030p

HCCIIeJOBaHNH
3. Marepuaibl 1 METO/IbI MCCIICOBAHUI

Y TKaAHEH MIICKOITHUTAIOIIIX

5. CoumansHast OTBETCTBEHHOCTD

6. @OuHAHCOBBII MEHEIKMEHT, pecypcodr((HEeKTUBHOCTh
pecypcocOepexeHne

KOHcy.TlBTaHTI)I mo pasgejam BLIl'lyCKHOﬁ KBaJIH(l)HKaHHOHHOﬁ paﬁOTI)I

Pasnen KoncyabTanT

DUHAHCOBBIM MEHEKMEHT, Makxkamesa FOnus CepreesHa

uccienoBanuii (poObl BOJBI OMOJIOTMYECKOM, BBIICICHHON W3
OpraHoB ” TKaHel oco0eil, OOWTAaBIIMX HAa TEPPUTOPHH
[MaBnonapckoit obnmactu, KazaxcraH), JaHHBIE aHAIMTHYECKHX
WCCJICIOBAHUN BOBI OMOJOTMUECKOM, BBIJICIICHHOW M3 OPraHOB

2. T'eoskornormueckas XapaKkTepHucTHKa TEPPUTOPHUH

4. Teoxumusi BOABI OMOJIOTHIECKOM, BHIICICHHON W3 OPraHOB




pecypco3hHheKTUBHOCTD U
pecypcocOepexeHne
ConuanpHas OTBETCTBEHHOCTD Aobpamenko Huknra CepreeBud
Pa3znen Ha MHOCTPAHHOM SI3BIKE Matseenko Upuna AnekceeBHa

Ha3zpanus pa3aejaoB, KOTOPbIEC 10/’ KHbI ObITH HAIIMCAHBI HA PYCCKOM U HHOCTPAHHOM fI3bIKaX:

The physiological functions of water and its components in the animals organisms

JlaTta BbI1a4u 3a1aHUA HA BbINOJHEHUE BHIMYCKHOH KBAJIM(PUKAIMOHHOH PadoThI 29 03.2018
N0 JuHeHOMY rpaQuKy R
3anaHue BbI1aJI PYKOBOAUTEJIb:
JoKHOCTD [(5(0] Yuenasi creneHb, 3BaHNe Moanuch Jara
OKTO
bapanosckas Haranbs A p
podeccop OHMOJIOTHUYECKUX HaYK,
BrnagumuposHa
JOLIEHT
3anaHue NPUHSAJ K MCTIOJHEHHIO CTY/IEHT:
I'pynna DdUO Honnuch Hdarta
2I'M61 Cxpunuuk Mapus lBaHoBHa




_ 3AAHME JUISl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE»
Crygnenry:
I'pynna ouo
2I'M61 Cxkpunauk Mapus IBanoBHa
IIkosna [IpuponHbIX pecypcoB Otpeenne LKOJIbI I'eomornm
YpoBenb o6pazoBaHust Mal"I/ICTpaTypa HanpasJienne/cneuuajbHOCTh DKOJI0Orus U
MPUPOJIOINOIB30BAHNUE

pecypcocOepexeHue:

Hcxoanbie gannble K pazneny «PruHaHCOBBIA MEHEIKMEHT, pecypcod(hPeKTUBHOCTD U

1. Cmoumocmu pecypcog nayunoeo uccreooganus (HHU):
MaAmepuanbHO-MexHU4ecKux, IHepeemueckux,
QuHaHCco8bIX, UHPOPMAYUOHHBIX U UeN08EUeCKUX

Onpedenenue u anaiu3 mpyoosvix U OCHEeNHCHbIX
3ampam, — HANPAGIEHHLIX  HA  Pearu3ayuio
uccnedoganuss  Ha  ocroganuu  COopHuka
CMEMHBIX ~ HOPM — HA  2e0J1020-P38e00UHbIE
pabomol, geinyck 2, 8bINYCK 7 U UHCMPYKYUU NO
COCMAsnenul0  Npoekmos  u  cmem  Ha
2€071020pazeedoutble padombl, YMEepI’HCOeHHbI
22.11.1993 Komumemom P® no eceonocuu u
UCNOTB30BANUIO HEOD

2. Hopmul u Hopmamussl pacxo0o6anus pecypcos

B coomseemcmeuu ¢ umcmpykyueii  no
COCMABNIEHUI0  NPOeKmMo8 U cMem  Hd
2€011020pa36e00uHble pabombl, YMEepPI’COCHHbLI
22.11.1993 Komumemom Poccuiickorti
Dedepayuu no 2e0102UU U UCHONL30BAHUIO HEOD
(Pockomneopa); Cé6opruka cmemHbix HOpM HA
2e0/1020-p38edounble  pabomovl,  BLINYCK 2,
8bINYCK 7

3. chwzwyemaﬂ cucmema Ha]l02006]l00fC€Huﬂ, cmaesKu
HAlo2oe, OMYUCTICHULL

Omyucnenus no CMpaxogvlM GbINIAMAM 8
coomeemcmeuu ¢ Hanocosvim xooexkcom P®
(HK P®-15) om 16.06.98,a maxosce Tpyoosviu
xooexcom P® om 21.12.20112

IlepeyeHb BONPOCOB, MO/IJIEKANMX HCCTETOBAHNIO, TPOEKTHPOBAHMUIO M Pa3padoTKe:

1. Ilnanuposanue Hayunvix UCCAEO0BAHULL

Cmpykmypa pabom 8 pamxax HAYYHOZO
uccneoo8anus

Onpedenenue  mpyooemMKocmu  8bINOJHEHUs
pabom

2. Dopmuposarue O100xcema HAYYHBIX UCCTIEO08AHULL

Hopwmwi pacxooa mamepuanos

Pacuem  ocHo6HOU U OONOAHUMENLHOU
3apabomuoll niamvl UCNOJIHUME el

Obwuil pacuem cmemHol cmoumocmu pabom

‘ JlaTa BbI1a4M 3a1aHUsA JJIs1 pa3/iesia 1o JHHEHHOMY rpaguky

33}13HI/I€ BbIJ1AJI KOHCYJbTAHT:

JoskHOCTH [27(0] Yuenas crenenb, IToanucn Jara
3BaHHUE
AcCHUCTEHT OTAETICHUS Maxkarmesa FOmmsg
COLIMAJILHO- CepreeBHa
T'YMaHUTAPHBIX HAYK




3a;la}me NPUHAJT K HCIOJHCHUIO CTYACHT:

I'pynna

PUO

Hoanuch

JlaTa

2I'M61

Cxkpunuauk M.M.




3AJTAHUE JIJISI PA3JIEJIA
«COL[I/IaHBHaSI OTBCTCTBCHHOCTH CIICIIUAJIUCTA HpI/I HpOBCIICHI/H/I TCOOKOJIOTHYCCKUX pa60T 110

HU3YUCHUTIO OHOJIOTUYECKOTO Marcpuraia )KUBOTHBIX U YCIIOBCKA»

Crygenry:
I'pynna ()% (0]
2I'M61 Cxkpunauk Mapus 1BanoBHa
Ixoaa IIpupoaHbIX pecypcos OtaeJienye MIKOJIbI I'eosnorumn
Yposenn MarHCTpaTypa Hanpapaenne/cniennansn | DgoOrUS U
o0pazoBaHust oCThb
IMPpUPOIOITIOJIb30BAHUC

Hcxoanble JaHHBbIE K pa3geiny «COIII/Ia.TIbHaﬂ OTBETCTBEHHOCTb)».

1. XapakTepucTrka 00bEKTa UCCIICTOBAHHS
(BemecTBO, MaTepual, IpuOOp, aIrOPUTM,
METOJIUKa, paboyvast 30Ha)

Hccnedosanue grnoyaem nonegou, KamepaibHvlil u
nabopamopmbvie 3manbi.

Ilonesoii sman

(Ombop npob buonocuuecko2o Mamepuania C8UHbU
domawneti)

Kaszaxcman, Iasnooapckas obaacmo, 2.9xubacmys u
c.Ycenenka.

Jlabopamopnutii sman

1. IIpobonoodzomosxa omoopanHo2o0 mamepuand K
UCCIe008AHUAM MEMOOOM MACC-CNEKMPOMEMPUL C
UHOYKMUBHO CEA3AHHOU NAA3MOIL.

Yuebno-nayunasa nabopamopus MUKpo31eMeHMHO20
ananuza MUHOI] « Ypanosas eeonocusy (Ha kagedpe
eeoaxonoeuu u ceoxumuu HU TITY)

2. Macc-cnekmpomempuu ¢ UHOYKMUBHO-CEA3AHHOLUL
n1azMotl.

AKKpeoumosanHwlil HAyYHO-00PA308AMENbHBII YEHMP
«Boda» Hayuonanbhozo ucciedo8amenbckoeo
Tomcko20 norumexHuuecko2o ynusepcumema
(pyxosooumensv yenmpa Konwvinosa FO.1".)
Kamepanovnuwtit 3man

Cmamucmuueckas 06pabomka pe3yibmamos aHaiu3d,
oopmieHue umo2o6vlx madbauy, OUazPamm, 2paguros
¢ nomouvio IBM.

Kabunem c snekmponno-ebiuuciumensHuolMu
Mmawunamu (6 omoenenuu eeonocuu HU TITY).

IMepeyeHb BONMPOCOB, MOJIEKAIMX UCCTEI0BAHNIO, TPOEKTHPOBAHMUIO U Pa3padoTke:

1. ITpousBoacTBEHHAs 0€30MACHOCTD

1.1. Ananuz 8peoHvix NPoOU3800CMBEHHBIX PaAKMOpos u
000CHOBAHUE MEPONPUAMULL NO UX YCINPAHEHUIO!
Ionesoti sman:

1. Tascecms u HanpsiceHHOCMb GU3UYECKO20 MPYOd
2. IlogpesicOenus 6 pe3ynvmame KOHMAKMA C
HACEKOMBIMU U HCUBOMHBIMU

JlabopamopHulii sman u KamMeparbHbill SMANbL:

1. Omxnonenue nokasameneu MUKpOKIUMAMA 8

7




nomewjenuu
2. Heoocmamounas oceewgennocms paboueti 30Hul

3. Vmeuku moxcuunvix u peOHbIX 8elecms 8
ammocghepy

1.2. Ananuz onachwix npousso0CmeeHHuIX PaKmopos u
000CHOBAHUE MEPONPUSMULL NO UX YCIPAHEHUIO
Ilonesou sman:

1. Mexanuueckue mpasmvl npu npenapuposanuu mpyna
HCUBOMHOZO.

JlabopamopHnuwiii u nonesoil smanvl.

1.Ilopasicenue snekmpuyecKum moKom

3. Be3onacHOCTh B Ype3BbIYAIHBIX CUTYAI[USAX

YC. oorcap.

4. IIpaBoBbIe M OPraHN3aANMOHHBIE BOMPOCHI
o0ecreuyeHus 0€30IACHOCTH

CneyuanvHule (xapakmepHule 015 NPOEKMUpyemot
paboueti 30HbL) NPABOBbIE HOPMBL MPYAOBO20
3AKOHOOAMENbCMEA.

‘ JlaTta BbIIauM 3aJaHUA 1JIs1 pa3/iena 1o JuHeiiHoMy rpaduky ‘

3agaHue BbI/1aJ KOHCYJIbTAHT:

J0KHOCTH (1% (0] Yuenasi cTeneHb, Moanuch Jara
3BaHHe
Accucrent OKb AbGpamenko Hukura
CepreeBuu
3aganue NPUHAJT K HCIOJJTHCHUI0 CTYAECHT:
T'pynna ®UO Moamucs Jara
2I'M61 Cxpunuuk M.U.




PE®EPAT
Brimycknas kBamudukannonHas padora 119 c., 13 puc., 25 tabmn., 101 ucrounuk, 1 npwui.
KiroueBrle cioBa: OMOJIOrMYECKasl BOAA, DIEMEHTHEINA COCTAB, YIOJdbHAs MPOMBIIUIEHHOCTD,

meron Junaa u Crapka, [laBaomapckas 001aCcTh, MacC-CIIEKTPOMETPHSA C WHAVKTHBHO-CBSI3aHHOUN
IJIa3MOM

OOBEKTOM HCCIENOBAHUA SABISIETCI OWOJOTMYECKHM Marepuail (OpraHbl M TKAHH)
MIIeKonuTamomero  suna  CBHHBSA  OMalIHss, OTOOpDAaHHBI HAa TEPPUTOPHUSIX € PA3HOU
Te€0dKOJOTHIECKOM CUTYaIUEH.

Lenp paGoThl — ONpEAEIUTh AJIEMEHTHBIM COCTaB OMOJOTHYECKOW BOJbI, BBLICICHHON M3
OpPraHOB MJICKOIMUTAIONIET0, W BBISBUTh OCOOCHHOCTH €ro BapUaTHMBHOCTU B 3aBUCHUMOCTH OT
METO/1a BBIJICIICHHSI BOJIbI U MECTa OOUTaHUs MICKOIUTAIOMIETO.

B mporecce mccnenoBaHusi MpoOBOIMIIACH_OTOOp MPo0 OMOIOTHYECKOro Marepuaia, aHaau3
oroOpagHoro marepuasia MeronoM ICP-MC, crarucruueckas o0pa0OTKa  IMOJIYYEHHBIX

PE3YJILTATOB.

B pesynbraTe ucciemoBaHus_BBIIBICHBI OCOOCHHOCTH JIEMEHTHOTO COCTaBa OMOJIOTHYEeCKOU
BOJBL, BBIIEJICHHOW M3 OPraHOB M TKAaHEH >XHMBOTHBIX, OOMTABIIMX HA TEPPUTOPUAX C pa3HOU
T'€03KOJOTNYECKON CUTYALIMEN.

OCHOBHBIC KOHCTPYKTHBHEIC, TEXHOJIOTHYCCKHEC u TEXHUKO-OKCIINTyaTalMOHHBIC
XAPAKTCPUCTHUKH: BBIACICHUC OMOJIOTHYECKOMH BOABI M N3YYCHHUEC €C 3JICMCHTHOI'O COCTaBa

CreneHb BHEAPCHHS: JOKJaJ Ha MEKIYHApPOAHOM HAYYHOM CHMIIO3UyMe, o0Iiee
KOJIMYECTBO HAVUYHBIX NyOIukarmii 4

Oo0acTh MMPUMCHCHUSA:_PC3YJIbTAThL Da6OTI>I MOTVYT OBITH MCHOJIL30BAHBI B JKOJOTHYECKUX
CJ'IV)K68.X, BCTCPUMHAPHUHM M MCOUITHNHC.

DKOHOMHYECKAS B(I)CI)GKTI/IBHOCTB/SHaLII/IMOCTB pa6OTLI OKOHOMUYECCKAA I_ICJ'ICCOO6I)33HOCTB n
BBITO1a HC ABJIAKOTCA HDXMOﬁ OEJIbIO Da6OTI>I. PaGoTa HOCHT dﬁ)VHI[aMeHTaJ'IBHHﬁ XapakKTep.

B Oyaymem mutaHupyercsi_NpOJIOJDKUTh M3YYeHHE OWOJIOTMYECKOW BOJIbI, KaK MHJMKATOpA
T'€0PKOJIOTHYECKOW 00CTAaHOBKY Ha Pa3IMYHbBIX TEPPUTOPUSIX.




COILEPKAHHUE

Beenenue
N3yuyenue poau Bobl OMOJIOTUYECKON
1.1 Bona 6uosiorudeckasi Kak 00beKT MOHUTOPHHTA
1.2 OO6ocHoBaHue BBIOOpa OOBEKTOM HCCieNOBaHUS - Bujga CBUHBS
nomartHss (J1at. Sus scrofa domesticus)
XapakTepucTuka paiioHa HCClieJOBaHUs
2.1 ADMUHUCTpPATUBHO - reorpaduyeckas XapakTepucTUKa TEPPUTOPHUH
2.2 I'eoskonoruueckasi cutyanus Ha Tepputopun [laBinogapckoit obnactu,
r. OKubacrys3
Marepualibl 1 METObI UCCIICIOBAHUS
3.1 Meroauka otbopa npod © NTPOOOMOATOTOBKA OHUOJOTHUYECKOTO
Marepuana
3.2  AHanuTHYECKMM  METOJN  M3Yy4YEHHUS  DJIEMEHTHOTO  COCTaBa
OHMOJIOrMYECKON BOJIBI
Onpenenenue o0bemMa M JJIEMEHTHOT'O COCTaBa OMOJIOTMYECKON BOIbI
4.1 AxBaMeTpusi OpraHoB W TKAaHEW MIIEKOMHTAIOIIETO METOJAaMHU
BO3roHku u Jluna-Crapka
4.2 Cneuunduka HAKOIUICHUS XUMHUYECKUX DJIEMEHTOB B OMOJIOTMYECKOM
BOJI€ MJICKOIIUTAIOILIETO
4.3 TeppuropuaibHas crieliuPrKa HAKOIJICHUSI XUMUYECKUX DJIEMEHTOB
4.4 DneMeHTHBIM COCTaB BOJIbI OPTaHOB W TKaHEW MIIEKONUTAIOIIETO
Tepputopui c.Ycnenka, [laBnonapckoit odnactu
4.5 DOnemMeHTHbIM  COCTaB  BOJbI, BBIJCICHHOW W3  OpPraHOB
MJIEKOTUTAIOIIIETO TeppUTOpUM I.Ikubacys, [laBnogapckoii oo6mactu
4.6 CpaBHUTEIBHBIN aHAIN3 AJIEMEHTHOIO COCTaBa OMOJIOTUYECKON BOJIBI,
BBIZICJICHHOM M3 OPraHOB U TKaHEW 0co0eil, 00MTaBIIMX HA TEPPUTOPHUSIX C
Pa3HOM re0’KOJIOTUYECKON CUTyaluen
CouuanbHasi ~ OTBETCTBEHHOCTh  CHEHMAINCTa  MPU  MNPOBEACHUU
T€09KOJIOTUYECKUX PabOoT MO HW3Y4YEHUI0 OMOJOTHYECKOro MaTepuana
KUBOTHBIX
5.1 Ananu3 BpeIHBIX TPOU3BOJCTBEHHBIX (AKTOPOB U 0OOCHOBAHUE
MEPONPUATUI 110 UX YCTPAHEHUIO
5.2 TloBpexkaeHus B pe3yIbTaTe KOHTAKTA C HACEKOMBIMH M KUBOTHBIMU
5.3 JIaGopaTopHbIi ATan U KaMepaTbHBINA TAIbI

5.3.1 OTknoHeHue noka3arejaeii MUKpOKIMMATa B TOMEIICHUH

5.3.2 HegocTtaTouHasi OCBEIIEHHOCTh paboueii 30HbI

5.3.3 VTeuku TOKCUYHBIX U BPEIHBIX BEIIECTB B aTMOChepy
5.4 Ananu3 omacHbIX NPOU3BOACTBEHHBIX (HAKTOPOB M OOOCHOBaHUE
MEPONPUATUI 10 UX YCTPAHECHUIO

5.4.1. MexaHnueckue TpaBMbl MNpH MPENAPUPOBAHUM  Tpyna
KUBOTHOTO

5.4.2 TTopaxkeHue IEKTPUIECKHUM TOKOM
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32

32
36

40

40
44

47

55
61

67

70

71
72
73
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75
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77
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5.5 TloxkapHast 6€301aCHOCTh 79

5.6 3akoHOATEIbHOE PETYIMPOBAHHE MPOSKTHBIX PEIICHUIN 80
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Beenenue

AKTYaJIbHOCTHh MpPO0JieMbl. DKOJIOTMYECKAas] KapTUHA IPOMBIILUICHHBIX
TOPOJIOB U MPUMBIKAIOIINX K HUM TEPPUTOPUH ABISIETCSA OJHOM M3 TJIABHBIX MPOOIeM
COBpeMEHHOCTHU. JlJis TOTO, 4TOOBI MOHATH CYTh MPOOJIEMBbI, BAXKHO 3HATh HE TOJIBKO
AJIEMEHTHBIA COCTaB 3arpsi3HEHUN, HO W CTPYKTYpPY paclpelesieHHs O4Yaros,
YCTAHOBJICHHE HMCTOYHUKOB BPEIHBIX BO3ACHCTBUI, pa3Mephbl 30H MX BIUSHUS Ha
HaceJeHHUe, T. K. OOJIBIIMHCTBO MAaTOJOTMYECKUX MPOLIECCOB B OpraHM3Me YelloBeKa
BBI3BIBACTCS TUCOATAHCOM XUMHUYECKUX AJIEMEHTOB [1].

XVMMHUUYECKHUI roMeocTas SBISIETCS HEOOXOauMOM (PyHKIMEH J1000ro >KHMBOTO
OpraHu3Ma JJid COXpaHEeHHs 3J0poBbsi. M30BITOK WJIM HEIOCTATOK COJEPIKaHUS
XUMHUUYECKUX DJIEMEHTOB B Cpejie OOUTAHUSI OpraHuM3Ma SIBJIAETCS MOKa3aTesieM, Kak
BHYTPEHHETO COCTOSIHUSI OpraHu3Ma, TaK U XapaKTepU3yeT HSKOJIOTUYECKOIO
00CTaHOBKY 3TOHM cpefpl. B kauecTBe Mapkepa 3KOJOTMYECKOTO HEOJaronoixydyus u
HapylIeHUsI XUMHYECKOrO0 TOMEOCTa3a BBICTYMAalOT OMOCYOCTpaThl, CIOCOOHBIC
aKKyMYyJIIPOBaTh XWMHYECKHE 3JJIEMEHTBI, KOTOPBIE IOCTYNAIOT B OpPraHu3M C
ITUTHEBOM BOJIOM, THINEH, BO3ayXoM [2-5].

Kax u3BecTHO, KJIETKM JIO0OTO KUBOTO OpraHu3Ma COCTOAT, B TOW WJIM WHOMN
JI0Jie, U3 BOJIbI, KOTOpasi 001a1aeT 0COObIMU (PU3UOJIOTUYECKUMH (PYHKITUAMHU[6]. DTa
K€ BOJIa UMEET OTPOMHBIE IKOJIOTHUECKHE (DYHKIIMH, T.K. OTPAKAET B CBOEM COCTABE
M3MEHEHHS] BHEIIHEH Cpelbl U COCTOSHMS 3A0pOBbsl Opranu3ma. J[okazaHo, 4ToO B
CBOEM XMMHUUYECKOM COCTaBE KPOBb MJIEKOMUTAIOIINX, KaK COCAMHUTEIbHAS TKaHb, HA
80% cocTosmas W3 BOAbI, BIUSET HA MHUKPOAJIEMEHTHBIH COCTaB OpPraHOB BHE
3aBUCHUMOCTH OT TIOJla W BO3pacTa JKUBOTHOTO [7], M TOKa3bIBAET CTEICHb
MIPOSIBJICHUSI TEXHOIEHE3a HAa TEPPUTOPUM MPOKUBAHUS KUBBIX OpPraHu3MoB [8].
Takue OUONOTHYECKHE KUAKOCTH KaK Tula3Ma KpOBU, CIIMHHOMO3IOBAsl KHUIAKOCTD,
coliepKalliie B CBOEM COCTaBe OOJIBIIOE KOJUYECTBO BOJIbI HCIOJB3YIOTCS B

KadecTBe Onomapkepa [9-11].
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Hean: onpenenuth 3JIEMEHTHBIM COCTAaB OMOJIOTMYECKOW BOJIBI, BBIICICHHON
U3 OpPraHOB MJIEKOIIUTAIOMIET0, W BBISIBUTH OCOOEHHOCTHM €ro BAapUATUBHOCTU B
3aBUCUMOCTH OT METO/1a BBIJICIICHHSI BOJIbI K MECTa OOMTaHUSI MIIEKOTTUTAIOLIETO.
3agaun:

1. AHanmu3 pOCCHMCKUX M 3apyOekKHBIX JIMUTEPATYPHBIX HCTOYHHKOB IIO
TEeM€ UCCIIeA0BaHMUS.

2. Ot06op mpoO OMOIIOTMYECKOTO MaTepHala Ha TEPPUTOPHUSIX C pPa3HOU
TexHoreHHoi Harpy3koi (ITaBnonmapckas o6nacts, Kazaxcran).

3. Brigenenne Bogel  OMOJOTMYECKOW M3  OpraHOB W TKaHeH
MJIEKOIUTAIOIIETO0 METOAOM BO3TOHKH.

4. Bpigenenue  BoJIbl  OMOJOTMYECKOW M3  OpPraHoB W TKaHEH
MIlekonuraromero meroaom Juna n Crapka.

5. OrmpeneneHue 3JIEMEHTHOTO COCTaBa OMOJIOIMYECKON BOJBI METOJOM
MacC-CIICKTPOMETPHH C MHIYKTUBHO-CBsI3aHHO# mia3moii (ICP-MC).

6. Amnanmu3  pe3yibTaTOB  AHAJIMTUYECKUX  MCCIEAOBAaHUH  COCTaBa
OMOJIOrMYEcKON BOJbI, BBIJCICHHON W3 OpraHOB M TKAHEW MIIEKOIMTAIOLIETO, a
TAaK)K€ BBIABJICHHE CIELM(PUKH SJIEMEHTHOTO COCTaBa BOJBI OPraHOB M TKAaHEW B
3aBHCHUMOCTH OT MecTa OOUTaHUS )KUBOTHBIX.

OO0beKkT wucciie0BaHUA: OWOJOTHYECKUN MaTepuasl (OpraHbl U TKAaHH)
MiekonuTaromero BuAa CBUHBA [OMAIIHsAS, OTOOpaHHBIA Ha 2 MCCIEIyEMBbIX
TteppuTopusix. I[IpoOHBIN y4acTOK ¢ MHTEHCUBHBIM TE€XHOTE€HHBIM BO3JIEHCTBUEM (T.
Dkubacty3), B Ka4eCTBE YCJIOBHOTO (hOHA HCIOJB3YETCS Y4aCTOK BHE TOPOACKHUX
TeppuTopHil (c.YcrneHka).

IIpeamer wuccaeq0BaHMs: JJIEMEHTHBIH COCTaB OHMOJIOTHYECKOW BOJBI,
BBIJICJICHHOM M3 OPraHOB M TKaHE 0coOeil, 0OMTaBIIMX B 30HE BIUSHUS TEXHOTEHE3a
1 Ha (POHOBOM TEPPUTOPHH.

Metoabl wucciaenoBanus. I[IpoObl Owonormyeckoro wmarepuana IS
UCCIIEIOBaHUSI OTOMPAIIUCH Y JBYX Pa3HBIX 0COOEH CBHMHBM JOMaIIHEH, OOMTaBIIUX
Ha pa3HbBIX TeppuTopusix. Opranbl OTOMPANIUCHh TOTHOCTHIO, YHMAKOBBIBAIMCH B

IINTAaCTUKOBBIC TITIAKE€ThI H JOCTAaBJIIAJIMCHh B na60paT0pI/Ho B TCYUCHHUE 4Yaca, Tric
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NPOM3BOAMWIOCH MX B3BemuBaHue. OTOOp KHUAKOCTH MPOU3BOAMIICS H3 KPOBH,
OopraHoB (IIOYKH, JIETKOE, CEJIE3€HKa, CEP/Ille, TOJIOBHOM MO3T) U TKaHEH (MBbIIICUHAs
U kupoBas). Bce mMaHuUNynsuuM MpoBOAMIMCH B MAaKCUMAaJIbHO KOPOTKHE CpPOKH,
MaTepUaJIbl HE TOABEPTAINCH 3aMOPO3KE.

st oTOopa KUAKOCTH U3 OPraHoB OBLJIO HCIOJIB30BAHO JBE METOJUKH:
METOJl BAKYyMHOM BO3TOHKH Ipu HarpeBaHuu U Meto] [Iuna u Crapka. Beinenennas
BOojJa ObUIa MpOaHATM3UPOBAHA B AaKKPEIWTOBAHHBIA HAayYHO-0Opa30BaTENIbHBIM
ueHtp «Boma» HanmonaneHOro ucciaenoBaTeiabcKoro TOMCKOTO MOJUTEXHUYECKOTO
YHUBEPCUTETA, IA€ METOJOM HHAYKTMBHO-CBS3aHHOM IUIA3MbI II0 aTTECTOBAHHOU
metoanke HCAM 480X na cnektpomerpe NexION 300D BbINOJHEHO ONpeneieHue
MaKCHUMaJIbHO BO3MOXKHOTO KOJIMYECTBA XUMUYECKUX AJIeMEeHTOB - /0.

Hayuynas HoBu3Ha padoTtbl. BriepBbie BblelieHa OMoIOrMyecKkas Boja u3
OpPraHOB M TKAaHEW MIJICKONMTAIOLIErO0, OIpPEIeIeH W MPOAHAJIU3UPOBAaH €€
XUMHUYECKUH 3JIEMEHTHBIN COCTAB.

IIpakTHyeckasi 3HAYMMOCTH Pa0OTHI. J[aHHBIE, TOJIYYEHHBIE B XOJE
UCCIIEIOBAHS. MOKHO HCIOJb30BaTh KA4yeCTBE HMHAMKATOPHOTO KOMIIOHEHTA,
OTPAXKAIOUIETO TE€O3KOJIOTMYECKYIO CHUTYallMI0 TEPPUTOPUU ; B BEPUHAPUU U
MEJUIIMHE, B KayecTBe 0a3bl MpU M3YYCHHH PA3UYHBIX IATOJOTHH, JCUYCHUU U
npo(HIIaKTUKE >KMBOTHBIX M 4YeJOBEKa. Pe3ynbTarhl MOTYT OBITh MCIOJIb30BaHBI B
y4eOHOM TMpOIECCE MPH MPOBEACHUM 3aHATHU I CTYJEHTOB SKOJOTUYECKHX U
OMOJIOTMYECKUX CIEeUaIbHOCTEH.

AnpoOauus padorel. llonmyueHHbIE aBTOPOM B XOJ€ MCCIEAOBAHUSA
OCHOBHBIE PE3yNbTaThl, OMMyOJUKOBAHBI B 3 CTAThAX U | HAyYHO-HCCIIETOBATEIHCKOM
npoekTe. JIBe cTtathu OMyOJMKOBAaHBI B Marepuaigax MexXmayHapOoIHbIX HayYHBIX
CUMIIO3UYMOB CTYJICHTOB, aClIMPAHTOB M MOJOJBIX YYEHBIX MM. akagemMuka M.A.
VYcoBa «IIpobnemsl reosorun u ocBoeHus: neap» (Tomck, 2017, 2018 rr.). Onna u3
cTaeil oTMeueHa TuIioMoM | cTeneHu 3a y4acTre B BhIIEyKa3aHHON KOH(epeHIIun B
2018 r. Opnna craThs Obula onyonukoBaHa B pamkax XIII MexyHapogHoit HayyHOM
koH(pepenmu «Hayka wu oOpasoBanme - 2018» (Acrana,2018). HayuHo-

UCCJIEIOBATENbCKUIT TMPOEKT 3aHs1 | MecTo Ha MeXAyHapoJHOM KOHKYypCe
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nenarorndeckoro macrepctBa «Hosoie unen» (IlaBnomap, 2017). Marepuansl eie
OJIHOM CTAaThbU MPUHSATHI B Ie4aTh )KypHaIa «M3Bectuss TOMCKOro nojiMTeXHu4eCcKoro
yHUBEpcHUTETAa. THKUHUPUHT T€OPECYPCOBY.

baarogapHocTu. ABTOp BbIpaXaeT TIIyOOKyIO0 OJIarogapHOCTb CBOEMY
HAy4YHOMY  pPYKOBOAMUTENIO, Mpodeccopy  OTAENEHUs  TeOJIOTUU, JOKTOpY
ouonornyeckux Hayk H.B. bapanoBckoii. ['y0oKkyro npu3HaTeaIbsHOCTh Mpodeccopy
OTJEJICHHS T€0JIOTUH, JNOKTOpPY reojoro-mMuHepanorndyeckux Hayk JILII. PuxBanoBy,
noueHty  kadenpel  obOmieir  Ouonoruu  [laBmomapckoro  rocyaapCTBEHHOIO
MeJaroruaeckoro yHuBepcuTeTa, kanauaary ononorndeckux Hayk H.II. Koporox 3a
0OJIbIIIOE BHUMAHME, IIEHHBIE COBETHl W OTPOMHYIO TMOMOILb MPH BBINOJHEHUU
paboTHI.

ABTOp BbIpaKaeT OJAroAapHOCTh COTPYAHUKAM OTAEJICHHUS T€0JOTMU
NIIIIP, xadenpsr reorpaduu u xumuu [II'TIY 3a okazaHHYI0 KOHCYIBTAIMOHHYIO
MOMOIIb TPY BBINOTHEHUN PAOOThI, aHAIUTUKAM JAOOPATOPUU AKKPETUTOBAHHOTO
Hay4HO-00Opa3zoBarenbHOro ueHTpa «Boga» HamumoHambHOro ucCIemnoBaTeIbCKOro
ToMCKOro moJIMTEXHUYECKOTO YHUBEpcUuTeTa XBanieBckoil A. A., Konsuosoit 1O. I,

Masyposoui U. C. 3a mpoBeeHnE aHAIN3A.
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1 N3yuyenue poJiu BOAbI OMOJIOTHYECKOi

1.1 Bona Ouosioruvyeckasi Kak 00beKT MOHUTOPHHI A

Bogna sBrisieTcss yHUKaJIBHBIM BEIIECTBOM, HECYIIMM HEMajao WH(POpPMAIUA O
psizie BBIMOJTHSEMbIX (QYHKIMM B ®UBOM opranu3me. CBoU OCHOBHBIE (DYHKIIMHM BOJa
BBHITIOJIHAET HE B YHMCTOW (opMe, a KaKk COCTaBHAasl 4acThb BOJHBIX pacTBOpoB. [lo
nanHbIM Kyxtel B.K. 1 COaBTOPOB y CTaTUCTUYECKU «CPEIHEr0» YEJI0BEKa, MacCOM
70 kr, oOlee KOIMYeCTBO BOJbI cocTaBiisieT 42 1. boinbias yacTe BOABl HAXOIUTCA
BO BHYTPUKJIETOYHOM KOMIAPTMEHTE - 28 J, KOJHMYECTBO BHEKJIECTOYHOW BOJbI
HAMoJIOBUHY MeHblie — 14 1. BHekneTroyHas XHUIKOCTb, B CBOKO OY€pEllb,
paszzmensiercss Ha BoAy IwiasMmbl (3,5 J1) M MEXKIETOUHYIO Kuakocts (10,5 ).
MexkieTouHasi  KUJKOCTh  BKIIIOYAET HEOPraHW30BAaHHYIO  BOJdY, KOTOpas
OTHOCUTEJIBHO CBOOOJHO TMEpEeMENaloTCs B MEXKKIETOYHOM IPOCTPAHCTBE U
OpraHMW30BaHHYIO BOJY, KOTOpasi CBsSI3aHa CO CTPYKTypaMU MEKKJIETOUYHOIO
npocTpancTBa|12]. Haubosbiiee 3HaYeHUE UMEIOT TOCTOSTHHO PACTBOPEHHBIEC B BOJIC
Oenky, HeOONbIIME OpraHMYecKhe MOJeKylsl M Heopranmueckue uonnl ( Na’,
K*,Mg®*, CI', HCO5 ,HCO,* ). Memukamu G0Ka3aHO, 4TO HAPYLICHHS] OOMEHA BOJIBI
U DJEKTPOJIUTOB HAOITIONAIOTCS TPAKTUYECKU Y KaXIAOTO TSXKEIO 3a00JIEBIIETO
yenoBeka. OnpenerneHue coAepKaHUS HATpUsl, Kalldsg, MOYEBUHBI W KpeaTHHa,
HEpEJIKO BMECTE C XJIOpUJaMH U OMKapOoOHAaTaMHU, - HAaOOJee YacTo 3amnpaniuBaeMbIit
Ha0Op OMOXMMHYECKUX HCCIIEIOBAHUM, MAIOMIMH MHOTO MH(POPMAIUA O COCTOSHUU
BOJITHOTO Y MUHEpPAJIbHOTO 0OMeHa opranusma| 13].

DTO CBUAETENBCTBYET O TOM, UTO MPOIIECCHI BOAHO- COJIEBOr0 Oananca, pojib U
MOBEJICHHE KAaTHUOHOB W AHHMOHOB JIOCTATOYHO H3Y4YE€Hbl HAa CETOJHSAIIHHUI JICHb.
OnHako MPAaKTUYECKH HET JAaHHBIX O MaKpO- U MHUKPOAJIEMEHTHOM COCTaBE BOJIbI,
MOCTOSIHHO ITUPKYJIUPYIOIIEH MO BCeMy OpraHU3MYy M 3aHUMAIOIICH OOJIBIIYIO YacTh
BHYTPEHHETO IPOCTPAHCTRBA.

[lenb OGHMONOrMYECKOr0 MOHUTOPHHTA 3aKI0YAETCS B aHAIM3€ HaOJI0ICHUM 3a
MPOIIECCAMH, MMPOTEKAIOIMUMH B XOJI€ KU3HEAEATEIbHOCTH OUOJIOTHIECKUX O0OBEKTOB

C IIOMOIIIBIO OMOJIOTMYECKUX HHIUKAaTOPOB.
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BuonHanKaTopel MO3BOJISIIOT OTCIEAUTH COCTOSIHUE CpeAbl HE TOIBKO B
HACTOAIIMA MOMEHT BPEMEHHM, HO U €€ M3MEHEHHs, MPOUCXOJUBIINE JJIUTEIbHbBIC
BpeMsa[14]. OHM OTpakarOT HEMOCPEACTBCHHYIO PEaKIUI0 OPraHU3MOB, COOOIICCTB
WJIU SKOCHUCTEM Ha €CTECTBEHHBIC UM aHTPOINOTCHHBIE U3MEHEHUS, IOCKOJIbKY OMOTa
pearupyer Jaxe Ha HE3HAYUTEIbHbIE W3MCHCHHMS BHEIIHMX ycioBwid [15].
buonornyeckue MHAMKATOPHI MOMOTAIOT OTCIAEAUTH U3MEHEHUs, MPOUCXOJSAIIUE B
npupoIHOH cpene [16].

Bona o6mamaer OrpOMHBIMH  9KOJOTUYECKMMHM (DYHKIHMSAMU BOOOIIE U
0Cc0oObIMU (PU3UOIOTHYECKUMU (DYHKIIUSAMU IJIs KUBOTO opranusma [17], oTpaxkas B
CBOEM COCTaBE U3MEHEHUS BHEITHEN CPEeJIbl U COCTOSIHUS 3/I0POBBSI OPTaHU3MA.

Jloka3aHO, YTO B CBOEM XHMHYECKOM COCTABE KPOBb MIICKONMUTAIOIINX, KaK
COEMHUTENBHAS TKaHb, HA 80% cocTosimas U3 BOAbI, BIUSECT HA MUKPOIJIEMEHTHBIN
COCTaB OPraHOB BHE 3aBHCHMOCTH OT I0OJa M BO3pacTa >KUBOTHOTO, M OTpa)Kaer
CTEIECHb NPOSABJICHUN TEXHOT€HE3a HA TEPPUTOPHUH MPOKUBAHUS KUBBIX OPraHU3MOB.
Ha nonto BOmbI, Haxomsmiencs: B JKUBBIX opranu3max, npuxomutcs 0,0003% ot
o0beMa ruapochepsl. Ee oueHb yacTo B JuTEpaType Ha3bIBAIOT OMOJIOTMYECKOU
BOJION (KUIKOCTBIO) U €€ COJIep)KaHWE B JKUBBIX OpraHuU3Max KojeOyeTcsi B BechMma
IIMPOKOM JIMaria3oHe: oT 3 U MeHee % Macchl B KOCTSIX 10 92% OT KMBON Macchl B
kpoBu [18]. OO1ee KoIMYECTBO BOJBI B OPTaHU3ME B3POCIIOTO YEJIOBEKA COCTABIISET
30-50 1, To ecth okojo 60% ero maccel mpu Bece B 60 — 70 kr [17]. UcTopus
M3y4YeHHsI 3TOr0 BOIMpoOca BechMa BIeuatrisomias. Pooept IIuTrc co ccbuikoi Ha
pabotry Ckenrena [19], matupyemyro 1927 romom, NPUBOAWI JaHHBIE O €€
pacnpenesieHud Ha OpraHu3M 4esnoBeka, BecoM 70 kr: sxupoBast Tkanb — 10%, ckener
— 22%, meuenb — 68,3%, wmbia — 75,6%, mo3r — 74,8%, kposs — 83,0 % [20].
N3BecTHO, 4TO B TpyAax (PpaHIy3CKMX YUYEHBIX BOMPOC O BOJE B OpraHU3MeE
pacTeHul W KUBOTHBIX oOcyxmancsa yxe B 1885 [21]. Cnenyer OTMETUTH, UTO BOILY
JKUBBIX OPTraHU3MOB YacTO HA3bIBAIOT BOJOW OMOJIOTMYECKOW, a B JHUTEpaType IO
¢dbu3znosoruu €€ 4acTo Ha3bIBAIOT OMOJIOTHYECKON KUKOCTHIO.

KonudecTBO BOJbI B Opranu3Me KojaebIeTcs B 3aBUCUMOCTH OT T10J1a, BO3PacTa,

dbusnonornyeckux mnokaszarene [22]. Cnegyer OTMETUTh, 4YTO, HE CMOTpSA Ha
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OTPOMHYIO (PM3MOJIOTHYECKYIO POJb BOABl B OpPraHU3ME YEJIOBEKAa U JIUTEIbHYIO
VCTOPUIO MCCIIEIOBAaHUN, €€ XMMUYECKU COCTaB M3y4deH ci1ado, 332 HCKIIOUYEHHEM
OTJICJIBHBIX 3JIEMEHTOB, AKTUBHO YYaCTBYIOIIMX B 3JIEKTPOJIUTHOM OOMEHE — TaKuX,
KaK HATPW, KaJbIMi, XJOp, Kaouid W HekoTopble apyrue [23]. B cnernumanpHOM
MEJUIIMHCKON U OMOJIOTUYECKON JIUTepaType MOXKHO BCTPETUTh JAaHHBIC 1O 3TUM U
HEKOTOpPOM JIpyTUM HOHaM, HO HX Ha0Op KpallHE OrpaHuyeH, Jaxe A
MaKpOdJIEMEHTOB, HE TOBOpA YK€ O MHUKPO — U YJIbTPAMHUKPOIIEMEHTAX,
dbu3nonoruyeckasl pojb KOTOPBIX B KHUBOM OpraHU3ME, B TOM YHCIE YEJOBEKE,
Yype3BbIYaiiHO Beuka [24- 26].

N3BecTHO, 4TO O01Iee coiepKaHUE BOJIbI B TEJIE KUBOTHBIX Konebnercs ot 50
10 80 % KUBOW MAacChl U UBMEHSETCS C BO3PACTOM. Y CBHUHBH JIOMAIIIHEHN, HAITpUMED,
npu poxxkaeHun oH paseH 80 %, a B Bo3pacte 90 nHer — yxe 46%. Opransl U TKaHU
JKUBOTHBIX TIO COJIEP’KaHUIO B HHUX BOJBI JEISAT HA TPU TPYMIbL: OCAHBIC BOIOU
(>kupoBasi, KOCTHasi TKaHU), YMEPEHHO OoraThie (MBIIIIIbI, 1€4Y€Hb, KPOBb) U OYEHb
Ooratbie (cepoe BelIEeCTBO Mo3ra, Jiumda, 3jacTUyHas TKaHb U 1p.). [Ipu sTom,
aHAJM3HUPYsl COAEPKAHUE XMMHUYECKHX 3JIEMEHTOB B JKUJKOCTH, BBIICIICHHOW W3
OTZICJIbHBIX OPraHOB M TKaHEW, aBTOpbI, KaK IMPaBWJIO, OrPAHUYUBAIOTCS JIUIIh
HEKOTOPHIMU OMOJIOTMYECKH 3HAYMMBIMU XUMUYECKUMHU DJIEMEHTAMH, UCKIIIOUHUB U3
MOJIsl 3PEHUS] OTPOMHOE KOJIMYECTBO MHUKPO U  YIBTPAMUKPOIJIEMEHTOB, POJIb
KOTOPBIX MOXET OKa3aThCS CTOJIb K€ 3HAUMMOW B (DM3HOJOTMYECKHX MpOoLeccax,

KaKOBOM OHa OKa3ajack, HallpUMep, y KoOabTa.

1.2 O6ocHoBaHHe BBIOOpPa 00BEKTOM HccJeA0BaHHsI - BuUAa CBHHbA
aomamiHsa (1at. Sus scrofa domesticus)

OOBEeKTOM HCCIEeOBaHUsS BBIOPAHO MIICKONMTAIOLIEE - CBUHbBS JIOMAIIHSS
(;tat. Sus scrofa domesticus), UMEHHO 3TOT MPEACTaBUTENh KJIACCAMIICKOIUTAIOITUX
UMeeT HaumOOJIbIlIee aHATOMHYECKOE CXOJICTBO C uejoBekoM [27]. WccnemoBanwst
MOKa3ajaM, YTO MOJIO3MBO >KCHIIUHBI M1 CBUHOMATKU MMEET MPUMEPHO OJUHAKOBBIN

aMUHOKUCIOTHBIM cocTaB. [lo MHorum mnapamerpam (cocTtaB KpOBH,(U3HOJIOTHS
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MUIIEBAPEHUS, BCEATHOCTD U JIp.) CBUHBSI CTOUT K YEJIOBEKY OJIM)KE BCEX JKUBOTHBIX,
uckiovas o0e3bsiH. OHa GoJieeT TeMH ke OOJIe3HSIMHM, YTO U YEJIOBEK, U JICUUTH €€
MOKHO TE€MH K€ JIEKapCTBaMM U IOYTH B T€X K€ /103aX, YTO W JItOJed. 3HAHUS O
BO3/ICICTBUM paauallii, ajJKOTOJiI UM HAapKOTHUKOB Ha OPraHW3M YelloBeKa Obuin
IIOJTyYEHBI B OIBITAaX, IPOBEJACHHBIX HA CBUHbsX. Jlake B THOTOOMONOTMH (KU3Hb B
0e3 MHKpOOHOH cpeze), I€ HYKHbl CTEpPWIbHbIE XUBOTHbBIE, TKaHU M OpTaHbl,
CBUHBS 0KA3aJ1aCh CAMbIM JTyYIITUM OOBEKTOM.

B Hacrosimiee BpemMs MHOTME OpraHbl CBHHEH MpPsSMO WIM KOCBEHHO
UCTIONB3YIOT MPHU JICYCHUU OMACHBIX 3a00JIeBaHUI YeloBeKa, B TOM 4YHCIE U Kak
TpaHcIuianTatel. B 1984 roay Oosblias rpymnma ydyeHbix (OMOJ0roB, MEAUKOB U JIp.)
obuta ynocroena l'ocynapcrBenHoil nmpemun CCCP 3a BHeapeHue B NPAKTUKY
OMONIPOTE30B CePICUHBIX KIIallaHOB CBHHEH [28].

Taxxe ObUIO AOKa3aHO, YTO XMMHUYECKHH COCTaB KPOBH CBHUHBH JOMAIIHEW U
XAMHUYECKHI COCTaB KPOBHU YEJIOBEKAa UMEET CX0CTBO[29].

Takum 00pa3oM, aHATOMHYECKOE M (PU3HOJOTMYECKOE CXOACTBO OpraHuM3Ma
CBUHBH M OpPTaHU3Ma YEJIOBEKa SIBJISIFOTCSI OCHOBAHHUEM JUJIsl BBIOOpa JaHHOTO 00BbEKTa
B KauyeCcTBE MOJEJIBHOIO NpPH HCCIEAOBAHMAX, TPEOYIOUIUX 3JIEMEHTOr0 aHalu3a

COoCTaBa OpraHu3ma.
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2 XapakTepucTuKa paiioHa HCCJIeI0BAHUSA

2.1 AAMHMHHCTPATHBHO - reorpaguyeckas XapaKTepUCTHKA TEPPUTOPHUHU

[TaBmomapckass o0iiacTh pacroyio)keHa Ha ceBepo-BocToke KaszaxcraHa.
bonwmas gacte Tepputopun [laBmogapckoit 00JacTH HAaXOAWUTCS B Mpenesiax rora
3anagHOCUOUPCKON paBHUHBI B CpeIHEM TE€UeHUU peku MpTeill, W B HacTosIllee
BpeMs 3aHUMaET IIomaap 127,5 Teic. KM?.

O6nacte coctout u3 10 paitoHoB, 3 TOpoaOB 00JACTHOTO MOMYUHEHUS, 7

nocénkoB, 165 cenbckux okpyros u 408 cen [30].
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Kimmmar pe3ko KOHTMHEHTAIBbHBIM, C NEPUOJMYECKOM 3aCyLUIMBOCTBIO U
HEpPaBHOMEPHOCTHIO yBiIakHEeHUs. Ha ceBepe oOnactu Beimagaer 10 300 MM ocaakoB
B roj, Ha tore 200 mm, a B basnaynbckux ropax ot 300 1o 500 mm.

PaBHUHHBIIA XapakTep MECTHOCTH ONpeNeNseT cinadoe pa3BUTHE PEUHOM CETH.
EnuncTBenHas kpynHas peka Upteimn nporekaeT ¢ OB na C3 Ha npoTtskeHun
okoJ10 500 KM 1 UMeeT psif IPOTOKOB-CTAPUIL U OCTPOBOB.

Jns Bceit Tepputopuu IlaBmojmapckoit oOiiacTu  XxapakTepHa OoJibIas
MOJABM>KHOCTh BO3JyXa, CO3JAlollasl YCIOBHSI HMHTEHCUBHOTO HPOBETPUBAHUS,
CHIKAIOIIasi BEPOSITHOCTh BO3HUKHOBEHHUSI 3aCTOMHBIX CHUTyalldid, TPU KOTOPBIX
MPOUCXOJUT HAKOTUICHUE 3arpsi3HSIONIMX BEIIECTB OT BBIOPOCOB MPOMBIIIJIEHHBIX
NPEANPHUATHI U TPAHCTIOPTHBIX cpeacTs [32].

BerpoBas nesrenbHOCTh pailoHa HaOMIOMAETCs BCE BPEMEH Tojla, OHAKO,
O0obIIE aKTUBHOCTH OHA JOCTUraeT BecHOM W 3uMoi. HamGombmmii ymepo
OKpYKalollel Ccpele [aHHbIE YCIOBHS HAHOCAT B JIETHHE MECALBI, TaK Kak
HaOJIIOIAI0TCS TTBUIbHBIE OYPU U CYXOBEH.

N3yuaemblli pailiOH OTHOCUTCSI K MECTHOCTM C AKTHUBHOW BETPOBOU
NesATEIbHOCTBIO, HO O ci1adbiMu (1o mkane bodopra) BeTpamu.

Po3a BeTpoB npeAcTaBie€Ha Ha PUCYHKE 2.

CeBep
20

c3 15 Cc-B

10

3anag Boctok

H0-3 lo-B

or

Pucynok 2. Cpeagnue noBropsieMocTH HanpasjaeHust Berpa (%) mo

nanubiM IlaBiogapckoro nenTpa rugpomereoposiorun [33]
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OCHOBHOM ~ OCOOEHHOCTBIO  KJIMMara  SIBISIETCS ~ CE30HHas  CMEHa
peo0siaalonuX HANpaBJICHUHA BETpa, a TaKKe Mayas BEPOSTHOCTH IITHIICBBIX
TIOJIOKEHUM.

CpenneronoBoe koinuecTBO ocagkoB-200-300 MM, B oTaenbHble TOABI-10 350
MM, OCHOBHOE€ KOJIMYECTBO BBINAJACT B JICTHUM MEPHUOJ B BHUJEC HHTEHCHUBHBIX
OCAJIKOB. YCTOMYMBBIN CHEXHBIN MTOKPOB ACPKUTCS B TeueHue 135-145 quei.

LlenTpanm3oBaHHOE BOJOCHAOXKEHHE ocylecTBisiercss u3 p. Upteim. M3 509
CeIbCKMX  HACeleHHBIX MyHKTOB IlaBimomapckoit  oOmactu jummb B 44
GYHKIIMOHUPYIOT BOAONPOBONABI, B 141 - nemeHTpaln30BaHHBICE HWCTOYHUKHU
nutheBo Bojbl, 141 - obecmeuuBaeTcs NpuUBO3HON Bomoil. B octanbHbix 186
HACEJICHHBIX IMyHKTaX MCIOJIb3yeTCs BOJA, HE COOTBETCTBYIOINIAsl TOCY/IapCTBEHHOMY
CTaHAapTy.

B cBs3u ¢ npupoAHBIMH YCIOBUSMM TNOYBEHHBIM MOKpoB IlaBrmomapckoit
obmactiu  pasHooOpaszeH. Cyxue CTeNM Ha  CBETIO-KAIITAHOBBIX  IMOYBAX
pacrpocTpaHeHbl Ha ore o0macTu. JTa Mojoca ¢ MUHUMAILHBIM KOJIMYECTBOM
ocagkoB. YepHO3eMHbIE CTeNM MMEIOT MeCcTo Ha ceBepe obOmactu. OHu
XapaKTEePU3YIOTCS MOJHBIM Pa3BUTHEM MOYBEHHOTO MPOMUIISL, MOIIHBIM I'YMYCOBBIM
TOPU30HTOM, JIOCTaTOYHBIM KOJHWYECTBOM CBOOOJHOM BOJABI W 3HAYUTEIHHOMN
onomaccoil. OCOOEHHOCTPIO YEPHO3EMHBIX CTEMEW SBISETCS JIOMUHUPOBAHUE
KaJIBIIUEBOTO KJIacca BOJHOW MUTPALIUH.

['pyHTOBBIE BO/IBI UMEIOT TUAPOKAPOOHATHO-KAIBIIMEBBIN cocTaB. Peunas Bona
TaKKe€ HACBIIIEHAa HOHAMH KaJlbIUs. bIu3Koe CTOSTHUE IPYHTOBBIX BOJ CLIOCOOCTBYET
00pa3oBaHUIO CIA00KUCIION U JIaXKe KUCJIOW CPe/Ibl, B pe3y/IbTaTe 4ero B MoiiMe TeCHO
COUCTAIOTCS W B3aMMHBIMH II€pEXOJaMHU COMPSTAIOTCA KapOOoHATHBbIC, KapOOHATHO-
reeBble 00CTaHOBKU. HamOomblnyto Miomaaps Ha TEPPUTOPUU OOJIACTH 3aHUMAET
KaJIbIIMEeBO-HATPUEBBIA Kiacc. Beien 3a HUM uayT xapOOHATHBINA, COJIOHIIOBOW U
COJICHOCHBIM, KapOOHATHO-TJIEEBBIM Kiacchl. He3HaunTenpbHYIO TUIONIAAh 3aHUMAIOT
MEePEXOJIHBIEC OT KMCJIOTO K KaJbIIMEBOMY U TUICOBBIN KIacchl [34].

OO6mas momanas rocyaapcTBeHHOro JyiecHoro donna [laBmogapcekoit obmactwu,

3aKpPCIINICHHAA 3a IIATbIO TOCYAapCTBCHHBIMH YUYPCKACHUSAMH I1I0 OXpaHC JICCOB H
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KUBOTHOTO Mupa, coctaBisieT 405,5 Tric.ra. (3,6%) oT Bcew tuomaan o6i1acTu, U3
HUX:

® JIGHTOYHBIC OOpHI - 277,9 ThIC. Ta;

e Jieca BJIOJb MOoWMBI p. UpThii - 56,6 ThIC. Ta;

® CTCIHBIC KOJKU - 48,9 THIC. Ta;

e 3¢JIeHas 30HA W 3alllUTHBIC MMOJOCH - 22,1 ThIc.ra [35].

[TaBnogapckas 0o06jacTh 3aHMMAET OJHO M3 BEAYIIUX MECT B MHHEPAIbHO-
ceipbeBOM KoMmIuiekce PecnyOnukum Kazaxcran. Ilo 3amacam  moje3HBIX
MCKOITA€MBIX OHA 3aHWMAET BEAYIIHUE MECTa CPEOV TOPHOMOOBIBAIOIINX PETHOHOB
Pecny6nuku Kazaxcran: yrons - 1 mecto (35%), 301010 - 4 mecto (9,4%), menpb - 5
Mecto (3,7%), momubaeH - 5 mecto (2,3 %).

B ITaBnogapckoit 001acTu cocpeloToYeHO OoJiee TPETHU BCEX 3aMacoB YyIJs
Pecnybnuku Kazaxcran. CaMbIMM KPYNHBIMH MECTOPOXKIACHUSIMU SIBIISIIOTCS
Dxkubactysckoe u MaiikyoeHckoe. OHU XpaHST, COOTBETCTBeHHO, 10,5 Munnuapaa
U 2,2 Munnvdapaa TOHH Y3HEPTeTUYECKOTO ChIPbhS.

OcoOEHHOCTh ATUX MECTOPOXKJICHUM B TOM, YTO Yrojib B HUX 3ajieracT
HEeTIIyOOKO, MECTaMM €ro IUIACTHI BBIXOJAT MPSIMO HAa MOBEPXHOCTh 3emii. M3-3a
ITOTO JOOBIYA TPOU3BOAUTCS OTKPHITHIM CIIOCOOOM.

IToutn B 150 TOHH OLEHWBAIOTCA NPOTHO3HBIE 3alaChl MECTOPOXKICHUU
30J10Ta, KOTOpPbIE KpOME ATOTO JAParolieHHOTO MeTajia, CoJepkKaT Takxke cepedpo,
MeJlb, IIMHK, OapHUT.

MecTtopoxaeHuss kobajbTa OLEHUBAIOTCS B 14 ThICSAY TOHH, HUKEIS — B
251 Teicsuy TOHH, mapraHiia — B 70 Teicsiu TOHH. BaxHeimas ocoOEHHOCTH
PYIHBIX 3amacoB Kpas — KX MHOTOKOMIIOHEHTHBIA COCTaB: KPOME OCHOBHBIX
Ha3BaHHBIX METAJJIOB, OHU CoOJEpKaT MOJUOJEeH, OCepWUIMH, WHIUMN, TaJUIUH,
raJuini, KaAMHUH, TepMaHui, CEJICH, TEJULYp U T. 1.

B o6Omactu oOHapyXeHbl MECTOPOXACHHS MajaxuTa U OUpPIO3bl, YTO
paciieHHUBAaEeTCs KaK peajbHbIe MPEANOCHUIKUA NI OOHAPYKEHHS TEXHHUYECKUX U

IOBCIIMPHBIX aJIMa30B.
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B oOnmactu HacuutThiBaeTcsi 89 MeCTOpPOXIEHUNW TaKk Ha3bIBa€MbIX
o01mepacnpoCTpaHEHHBIX TOJE3HBIX MCKOTAEMBIX: 3TO CHIPHE IJIs MPOM3BOACTBA
Pa3JIUYHBIX CTPOUTEIBHBIX MATEPUANOB, MJISI HYXKJ HNPOMBIINUIEHHOCTH W IS
npyrux 1enei. Tak, nampumep, Kapacopckoe mectopoxieHue (HpOpMOBOUYHBIX
neckoB — kpynHeimee B CHI. Ilpumepno 700 MHJUIMOHOB TOHH L EHHEWIIETO
ceipbsi XpaHUT CyXaHOBCKOE€ MECTOPOXKJACHUE KAOJIMHOBBIX (OEIOKIYIIUXCS)
OTHEYNOPHBIX TJIHH.

Takum o0pazoMm, B 1enom IlaBrnogapckass o0nacTh XapakTepu3yeTcs
pa3HOOOpa3HBIMA  TMPUPOJHBIMH  YCIOBUSMH,  OOJBIIMM  pa3HOooOpazuem
PACTUTENILHOTO U )KUBOTHOTO MHpPa, OOTAaThIMU 3ariacaMy MPUPOIHBIX PECYPCOB.

Jist uccnenoBaHusi ObUT  BBIOpaH MPOOHBIM y4YaCTOK C HWHTECHCUBHBIM
TEXHOTCHHBIM Bo3nelcTBUeM (I. Dkubacty3). B kadecTtBe ¢oHa HCHONB3yeTCs
ydacTok (c.YcmeHka), peruoHajgbHasi Harpyska, KOTOPOTO NpHHSITA B KauecTBE
MUHUMAJIbHOM, YTO TMOATBEPKAAECTCS PE3YJAbTaTaMU SKOJIOT0-T€OXHUMHUYECKOTO
MOHUTOPHUHTA, MPOBEICHHOTO HAMHU pPAaHEE C HCMOJIB30BAHUEM Pa3HBIX MPUPOIAHBIX
cpel, TaKMX KaK JUCThs TOMOJIS,, HAKUITb MUThEeBBIX BO/[33,36,37].

Okubacty3 - ropoj oOmacTHOrO mnoguvHeHus Ha 3anazae [laBrnomapckoit
obOmactu. OCHOBHasi TEXHOT€HHAsl HArpy3ka MPUXOAUTCS Ha JOIK BBICOKO30JbHBIX
yIiei, a HMX HEeNOCTaToYHash OYMCTKAa 30JIOYJIABIMBAIOIIMMU YCTaHOBKaMH Ha
MecTHBIX ['POCax u TOIl npuBOIUT K 3HAYUTEILHBIM BBIOPOCAM BPEIIHBIX BEIIECTB
B atMochepy — 45,8 % Bcex BBIOpOCOB oOnactu, U3 HUX 94 % mpuHamiexar I8yM
anekTpoctanimsiM. Ha paccrossHun 10 15 kM OT cTaHUM KOHIIEHTpALUS MbUIA
npesbimaer IIJIK B 10—20 pa3, a cepHHCTBIM aHTUOPUI UM OKHUCIBI a30Ta
oOHapyXeHbl naxxke Ha paccTosHuu 119 xumomerpon. [loBbilIeHHAsT KOHIIEHTpAIUs
MOHOB TMOCJICIHUX BBISIBJICHA U B CHEXKHOM TIOKPOBE, B KWJIOMETPE OT CTaHIIMU
BeJIMKa KOHIIEHTpalus TUTaHa, B IByX — aJIIOMUHMUS, xene3a[38].

Ceno Ycnenka pacnonoxkeHo B KymyHaumHckoil cremn B 96 kM ceBepo-
BoctouHee oT IlaBmomapa. CormnacHo wucropuu [39], Ha TEppUTOPUU AAHHOIO

HACCJICHHOI'O ITYHKTA HC OBLIO IIPOMBIIIJICHHBIX HpeI[HpI/IHTI/Iﬁ C MOMCHTa OCHOBaHHUA.
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2.2 T'eodkooruyeckas cutyanus Ha treppuropuu IlaBionapckoii odsaacru,

. Jkubacrty3

[To nanHBIM areHTCcTBa TO cTatucTuke Pecnmybnmkm Kaszaxcrtan skcmpecc-
unpopmarus Ne 41-5/240 or 3 wurons 2015 roma, B IlaBinomapckoit obnactu
CHU3WJIACh J00blYa KaMEHHOTO YIJISl, COKPATUIIOCHh MPOU3BOJCTBO JIU3EIHHOTO
TOIIMBA, HEOOPAOOTAaHHOTO ANIOMHUHHMS, OKCHAA AJTIOMUHUS U TOMOYHOTO MasyTa
(96,1%). Unnekc ¢usmyeckoro o0beMa MPOMBIIUIEHHOTO MPOU3BOACTBA 00JIacTH
coctaBmi 95,8%. Jlons mpou3BOAMMOIl B 00JIaCTH NMPOMBILIEHHON MPOAYKIIUU
coctaBuiia 7% oO1iepecnyonKaHCKOoro o0bema.

B ropHopoObIBaomieil  MpOMBINIUIEHHOCTH W pa3pabOTKe  Kaphepos,
coctasisroniet 11,2% o6mero oobeMa NpOMBIIUIEHHOTO MPOU3BOJICTBA, OTMEYEHO
yBenudeHne oobeMoB Ha 12,3%, 3T0 CBSI3aHO C YBEJIMUYECHHEM JTOOBIUU PYA METHBIX
B 18,6 pa3a u uzBectHsika Ha 4,6%.

HecmoTpss Ha cHukeHue A00bIYM KAMEHHOTO YV, CBOKO JI€ATEIbHOCTh
aKTUBHO BeIyT ODKMOACy3CKHUE YTOJbHBIE pa3pes3bl: pa3pe3 «boratbipby, KOTOPHIU
BXOAUT B KoMmmaHuiw «borateipp Komup»; paspe3 «BocCTOuHBIIN», BXOOAIUNA B
Kopriopaiuio «EBpa3uiickasi SHepreTuyeckas Kopropauus», a Takxke paspes
«CeBepHblil», KOTOPBIN Takxke ABysieTcs yacTbio «borateips Komupy.

Pa3pe3 «borateipp», NpoeKTHOM MOIHOCTBIO 50 MIH TOHH yIUISI B TOI,
CTpOMJICS JEBATHIO ouepessiMu ¢ 1965 mo 1979 ronpl, ero 3anmachkl COCTaBIAIOT OoJiee
900 mutH TOHH yruIs. Paspes Takoi OONBIION eTUHUIHOW MOIIHOCTH OBLT MOCTPOCH B
mupe BrnepBbie. B cBs3u ¢ atum «borateips» B 1985 rony Obut BkiroueH B Kuury
pexopnoB ['mHHEcca (3a BpeMs KCIUTyaTar Jo0bITo Oosiee 1 MIIpa TOHH YIUIs), €T0
MPOU3BOJICTBEHHAss MolTHOCTh 50 MutH ToHH yriis B roa [40]. Ha yrie, no6siBacMom
KOMITaHHEH, paboTal0T JEBITh DJIEKTPOCTAHIIUN M TPOMBIIICHHBIX MPEITPUSITHIA
KazaxcraHa, a Takxe mecTp 3iaeKTpoctanuui Poccun.

Pa3zpes «BocTouHbli» — YHHKaIbHOE YIiieA00bIBaOIIEe NPEaANpUiTie. 31eCh
BIIEPBbIE B MHUPOBOW MPAKTUKE IMPU HAKIOHHOM 3aJIETAHUM YTOJIbHBIX IUIACTOB C

OFp&HPI‘ICHHOfI FOpH3OHTaHBHOﬁ MOIIHOCTBIO CIIPOCKTUPOBAaHA U BHCAPCHA ITOTOYHAA
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TEXHOJOTHS TOObIYM YIJIE C KOHBEHEPHBIM TPAHCIOPTOM Ha TMOBEPXHOCTHBIM
TEXHOJOTHUECKU Komruiekc. Hapsny ¢ go0biueil yriast MpOU3BOJUTCS U €T0
nepepaboTKa mnepes OTIpaBKOM MOTpeOUTENsIM (ycpeaHeHue Mo kauecTBy). Hanuuue
YCPEAHUTEIBHBIX CKIIAIOB, HA KOTOPBIX MPOUCXOAUT YCPEAHEHUE IO KAYECTBY YIUIA,
NOOBITOrO M3 pa3HbIX 3a00€B, SBISETCS OTJIMYMTEIBHOW 4YepTOHW paspesa
«Boctounslii». IIpumMeHeHME TEXHOJOTMM II0 YCPEOHEHUIO VI I03BOJISET
OMEpaTHBHO pearupoBaTh Ha H3MEHEHHWE KAaYeCTBEHHBIX IOKa3zaTene B 3aboe,
00eCreunTh OJUHAKOBYIO XapaKTEPUCTHKY YISl U B KOHEYHOM HUTOrEe OTIPY’KaTh
HNOTPEOUTENIO MPOAYKIIHIO, UMEIOIIYI0 CTA0MIBHOE Ka4eCcTBO. YToib «BoctouHoro»
[0 JIOCTOMHCTBY OIIEHWIHM €ro mnoTpedurenu. Ero wucmnonb3oBaHHE MOBBIIIAET
3p(EeKTUBHOCTh PpabOThl 3JIEKTPOCTAHLMM, yMEHbIIAs BpEIHbIE BBIOPOCH B
atMocdepy [41].

IloMuMO TIEPEUYUCIEHHOTO B TOpPOAE €CTb MW JpPYrue MPOMBILIJICHHBIE

npeanpusaTys, Tadaumna 1.

Ta6auna 1- Ipexnpusitus dxubdacrysal4l]

OTtpacau IpeanpusaTus

DJIeKTPOIHEPreTHKA I'POC-1 | T'POC-2 | TOO «3DkubacTy3sHEpro |
TOO «3Oueproynpasnenue» | TOO «AHrpeHcop
sHepro» | AO «KEGOCy, ceBepHbie

MCIKCHUCTCMHBIC DJICKTPHUYCCKUC CCTU

®eppocniiaBHoe 3aBox (heppOoCHIMKOATIOMIHHS

NPOU3BOJCTBO

YroabHast TOO «borateips Komup» | Pazpe3 Boctounsiii |
NMPOMBIILJIEHHOCTh TOO «Maiikyben-Bect» | YrienoosiBatomuit

komriuiekc «I"ammay | Kapacopckuit 'OK | TOO

«Omupaiity | TOO «IIpomcepBuc-Otany

IIpoMBILILIEHHOCTH 3aBOJI CTPOUTENILHBIX MATEPUATIOB |

CTPOMMATEPHAJIOB [MuneptuHckuii KomOUHAT HEPYTHBIX
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MatepuaiioB «SMS Engeneeringy |
DKubacTy3CKuid IEeOEHOYHBIN 3aB0J | 3aBOJ

MBU | bo3makonbckuii ['OK

IIumesasn Xi1e03aB01

NMPOMBIIIVICHHOCTD

Montaxk u  peMoHT | TOO «MoHTax)HO-HaNaI0YHOE

ropHoro odopynoanusi | yrnpasienuey»|3aBoa PI'TO TOO «borateipb

Komup»
MamuHocTpoeHue 1 TOO «Tamany»| Baronnoe aerno ct. Dxubdactys-1 |
MeTaALJI000padoTKa [Tpommamikomriekt | TOO «Kazaxcranckas

BaroHoctpoutenbHas kommanus» [ TOO R.W.S.

Concrete | TOO «R.W.S. Wheelset»

JIérkast TOO «KazDxkcnoptKoxa» (KazJIunepMex)

NMPOMBIINIJICHHOCTD

Ha nomo npeanpusituii oOpabaThiBaromieil  MPOMBIIIJIEHHOCTH — BCE
[TaBmomapckoit oGnactu mpuxonutcs 64,6% TPOMBIIUIEHHOTO TPOW3BOCTBA.
Nunekc ¢pusnyeckoro oobema B 3TOM CEKLUUU MPOMBIIUIEHHOCTH cocTaBui 96,9%.
Poct oObeMoOB HaOmtoAasncs B MPOU3BOACTBE T'OTOBBIX META/UIMYECKUX H3MCIHH,
KpoMe MamuH ©u obopymoBanus B 1,3 pasza, MNPOAYKTOB XUMHUYECKOU
IIPOMBIIUIEHHOCTH — Ha 8%, MPOU3BOACTBE NMPOAYKTOB NUTAHUA — Ha 9,9%, a Takxke
B METAJUTypru4ecKkod mpombliuieHHOCTH — Ha 2,2%. CHmwkenue o0beMOB
MPOU3BOACTBA 3a(PUKCUPOBAHO B MAIIMHOCTpOeHMH B 2,1 pasza, NPOU3BOJCTBE
MpoYel HE METAUIMYECKON MHUHEpPaIbHON mpoaykuuu — Ha 3,4% U MpoOu3BOICTBE
POAYyKTOB HedTenepepaboTku — Ha 2,8%.

B ANEKTPOCHAOKEHHH, nojaye  rasa, napa U BO3TYIIIHOM
KOHJIMIIMOHUPOBAHUHU, cocTaBisomeM 23,1% DpOMBIIIJIEHHOTO MPOU3BOJCTBA,
uHaeke ¢usmyeckoro ob6bema coctaBun 86,3%. Cmam oOBeMOB CBf3aH CO

CHUXXEHUEM 00BEMOB BBIPAOOTKU 3JIEKTPOIHEpPrun Ha 15% W TemnoBoil sHEPTUM Ha
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5,1%, a Takke ycCayr MO pacHnpeleseHUI0 3JIEKTPOosHepruu — Ha 77% u yciyr mo
MPOJIaXKe IEKTPOIHEPTruu — Ha 63,8%.

B cbOope, oOpabGoTrke wu pacmpeneneHuu Bojbl, cocTaBisomeit 0,4%
IIPOMBIIIIJIEHHOTO MPOU3BOACTBA, HHACKC Puznueckoro oorema cocrasuia 100,9%. B
KaHAJIM3alMOHHOU cucteme, cocranistomeid 0,2% MpoMBIIIEHHOTO MPOU3BOJICTBA,
uHjekce gusnueckoro odbema cocraBun 90,6%. B cbope, oOpaboTke u ynaieHUu
OTXOAOB; YTHJIM3ALUU 0TX0/0B, cocTapistomed  0,5%  MpPOMBINIIIEHHOTO
MPOU3BOACTBA, HHJEKC Pu3nueckoro oobema coctabmi 97,9%.

N3 oOmiero ob6bemMa MPOMBIIIEHHOTO Mpou3BojcTBa Ha aoiio r.llaBmomapa
npuxoautcs 42,4%, r.Axcy —27,7%, r.Oxubacty3a —26,5%. UHnexcel ¢hpu3ndeckoro
o0beMa mpoaykiuu cocraBuiu: no r.llaBmomapy — 96,3%, r.Axkcy — 101,2% wu
r.Okubacty3y — 89,8% [42].

B uentpanehoit wactu IlaBnomapckoit obmactu copmupoBaiica [laBnomap-
DKubaCTy3CKUN  TEPPUTOPUATEHO-TIPOMBIIIJICHHBIM  KOMIUIEKC, SJIpO  KOTOPOTO
COCTaBJIIOT KacKaJ TEIUIOBBIX 3JIeKTpocTaHui (60% yCTaHOBJIEHHON MOIIHOCTH
peciyOIuKHn), YTOJIbHBIE paspessl, aJTFIOMUHUEBBIH, beppocIuiaBHbIH,
HedTenepepadbaThIBaOIIUI 3aBO/IbI, KOTOPBIE SIBJISFOTCSI OCHOBHBIMU 3aTrPS3HUTEIISIMU
OKPYXAIOIIEH CPEIbI.

OCHOBHBIMM  MCTOYHMKAMHU TOCTYIUICHHS 3arpsA3HAIONIMX BEIIECTB B
arMocepy OCTaloTCAd TEIJIOBbIE AJIEKTPUYECKHE CTAaHLUMH, HUCHOJIb3YIOIINE
TEXHOJIOT U0 CKUTaHUS BBICOKO30JIbHBIX AKHO0ACTY3CKHUX yriein c
TUAPO30JI0yajieHueM, MPOMBIIICHHbIC peanpusitus ropoaos IlaBnonap, Exubacrys
1 AKCy, Ha JIOJI0 KOTOPBIX MpuxoauTcs A0 95% BeiOpocoB obnactu [43].

[ maBHBIM HCTOYHMKOM 3arpsi3HEHUS SIBIISIFOTCSL TEIUIOBBIE AIIEKTPUUYECKUE
CTaHIIMM, UCIIOIB3YIOIIUE TEXHOJOTHIO COKUTAHHUSI BBICOKO30JbHBIX EKMOacTy3cKux
yIJIel B TOMIKAX KOTJI0AarperaroB. Bricokasi KOHIIEHTpAIUs 307161 B ILIMOBBIX ra3ax Ha
BXOJIC B 30JI0YJIaBIMBAIONINE YCTAHOBKU CHUXAeT 3(PPEKTUBHOCTH WX pabOTHI, YTO
MPUBOAUT K MOBBIIIIEHHBIM BHIOPOCAM 30J1bI U3 ILIMOBOM TPYOBI.

["a3000pa3Hbie COCTABISIONIUE 3arps3HSIONINX BEIIECTB BBIOPACHIBAIOTCS B

arMocdepy HanpsiMyro — 0€3 yJI0Ba KaKMX-TU0O0 OYMCTHBIX YCTaHOBOK [44-45].
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Jloist BajoOBBIX BBIOPOCOB OT KPYMHBIX HPOMBINUICHHBIX NPEANPUATHN U
OpEeINpUATUNA TETIOPHEPreTUKH cocTaBusger Oonee 90 % or momHOro oObema
BBIOpOCa [46].

Bce roasr He3aBUCHMOCTH O(HIMANIbHBIE JaHHbIE Tacuiy, 4to [laBnogapckas
001acTh IO YPOBHIO 3arpsA3HEHUs] BO3/yXa HaxoAuTcs Ha 11 MecTe mo pecmyOiuKe,
TO €CTh SIBJISIETCA OAHOW M3 caMbIX YMCTHIX B Kaszaxcrane. M 310 mpu TOM, 4TO B
pernoHe paboraer 2122 mpOMBINUIEHHBIX MPEANPUATHS, BKIIOYAs TaKUE T'MTaHTHI,
Kak HedrenepepabaThIBAIOINK, aTIOMUHUEBBINA, 3JEKTPOIU3HBIN, TPYOONPOKATHBIN
3aBojibl, [ POC u TOL, cxuraroniyie BICOKO30JIbHBIN yrodib. [Ipu 3TOM nepBoe Mecto
peruona B pecrnybnuke mo oHko3aboseBaHusMm (B 2013 roay mo cpaBuenuto ¢ 2011
rofoM 3a0o0sieBaéMOCTh BbIpociia emie Ha 13%) YMHOBHUKM OT 3JpaBOOXpaHEHMUS
NBITAINCH OOBSICHUTH YPE3MEPHBIM YBIICUEHUEM JKUTENIEH PETHOHA COJSPUSIMU.

3asBIEHHE IVIABHOIO TOCYIAPCTBEHHOIO  JKOJIOTMYECKOIO  MHCIIEKTOpa
[TaBnomapckoii 0o0nacTy, 3aMHa4YalibHUKA PETMOHAIBHOIO JeNapTaMEHTa 3KOJIOTHU
Kanara Kanmaxana nakanyne 2014 rona:

Ha xaxnoro >xutens o6aacTu npuxoguTcs 1,2 TOHHBI BBIOPOCOB B TO/I.

B o3epe — Hakonwurtene OBIBIIET0 XHMM3aBoJla bBBUIKBUIAAK B JIOHHBIX
omiokeHusAX 70 TOHH PTyTH U OONbIIME KOHUEHTPALUUU TSHKEIbIX MeTauioB. Ecmu
Tyla TMOHAET BOAAa C XUMUYECKMMHM IPUMECSIMH, HCIIONb30BABLIAsCA UL
MIPOU3BOJICTBA TOW KE CEPHOM KHUCJIOThI, & TaM HYXHbI OyIyT MWIJIMOHBI KyOOB,
HAuHETCSl HempeJcKazyemas XHMHUYecKas peakluss ¢ BbIOpOCOM B BO3AYX
KaHIIEPOTE€HHBIX BEILIECTB.

OCHOBHBIMM 3arps3HUTENSIMU BO3IyIIHOTO OacceiiHa [laBmonapckoir oOnactu
apisitorcs  npeanpusatus: AO «llaBnogapanepro» (TOII-2,3), AO «AmoMuHUN
Kazaxcrana», 3A0 «llaBnomapckuii HedTexumuueckuii 3aBoa», TOO «AES
Exubacty3», OAO «Cranuust Oxubacty3ckas [POC-2», Akcykckuil 3aBoA
deppocriaBoB, AO «EBpoa3uarckasi 3HepreTuyeckas KOpHopamus», YyrojbHbIe
paspesnl «CeBepHbliy, «BocTounblity, «borarsipe» [47].

HcTounnkamu 3arpsisHEHUS] aTMOC(HEPHOTO BO3yXa, UMEIOUIMMHU OCHOBHYIO

Maccy SMHUCCHUI B OKPY>KaIOIIYIO Cpeay B BUJe BhIOpocoB no IlaBmomapckoit obnactu
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ABIISIIOTCS mpeanpusitust | kareropuu skoyormdyeckod omacHoctd (1 m 2 kiacca
CAHUTAPHOW OMACHOCTH), a HMEHHO TEIUIOBbIE M DJIEKTPUYECKHUE CTaHIIUH,
paboTarolire Ha BBICOKO30JbHBIX YIVISIX, BaJIOBbIE BBIOPOCHI KOTOPHIX (HOPMHUPYIOT
85-86% ot o6mieir Maccel BeIOpocoB [laBnomapckoro pernona, noist GopMUPOBaAHUS
BaJIOBBIX BBIOPOCOB JAPYTUX KPYIHBIX MNPUPOJOTONIB30BATEeH aHAIOTUYHOU
KaTreropuu BapbupyeT B 30HE 10%.

Ocranpabie 4% BBIOPOCOB (OpMHUpPYETCS B pe3yiabTare XO3sICTBEHHOM
nestenbHocTH npennpustu I, III, IV kareropur >KOIOTMYECKONM OMACHOCTH,
HEOOXOAMMO OTMETHTh €XKETOJHYI0 TEHJCHIIMIO POCTa BBIOPOCOB 3arps3HSIOLINX
BELIECTB B aTMOC(EpHBIA BO31yX, OT IMPHPOAOINOJIB30BATENECH 3TOM KATErOpUH, MO
NpUYMHE  POCTAa  NPOU3BOACTBA U  KOJIMYECTBA  BHOBb  OTKPBIBAEMBIX
MPOU3BOJICTBEHHBIX 1IEXOB U YYaCTKOB.

B o6nactu HakoMmJIeHO 0TX0/0B IBETHOM MeTaurypruu — 208721,92 Thic. TOHH.

UYepnoit metamurypruu — 7019,0 TeIC. TOHH.

Tennosnepreruka — 178396,0 ThIC. TOHH.

['opHom00BIBaIOIIAS MPOMBIITUIEHHOCTD — 5524565,9 ThIC. TOHH.

BcenencrBue AMTENBHOTO XPAaHEHHST W MPOTEKAIOMIUX XUMUYECKUX U
OMOJIOTUYECKHUX TMPOIECCOB MPOM3OINUIA M3MEHEHHUs KaueCTBa OTXOAOB KHUBOTHOTO
MIPOUCXOKICHHUSL.

N3 kareropuu «OTXOJbI» NPOAYKTHI KU3HEAEATCIBHOCTH YKMBOTHBIX MEPEILTH
B HOBYIO KaT€rOpUI0 «TyMYC», KOTOPBIM HCMOJB30BAJICS B CEJIBCKOM XO35IMCTBE B
Ka4eCcTBE OMOJOTUUECKU aKTUBHOTO YI0OpEHMUSI.

B cBi3u ¢ 3TUM 00BEMBI OTXOJOB CEJIBCKOIO XO3SIMCTBA 3HAYUTENIHHO
COKPaTUJIHCK.

CornacHo mnucbMy KomHTeTa SKOJIOTMUECKOTO PETYIMPOBAHUS U KOHTPOJIS
MunucrepcTBa oxpanbl okpyxatomieid cpenbl Pecnyonuku Kazaxcran Ne 06-06-01-
6/246-u ot 05.02.2009 r. ¢ 2009 romga mpu COCTaBICHUU OOBEMOB MPOMBINIJICHHBIX
OTXOJIOB TEXHOTCHHBbIC MHUHEpaJIbHbIe OOpa30BaHUSI HE YUYWUTHIBAIOTCS (BCKPBIIIHBIC
noponbl, XBocThl oboramieHuss AO «Maiikaunzonoro», ['OK «Topt-Kynyk», TOO

«borateipe Komup», AO «EDK», AO «Amomununii Kazaxctanay).
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OO0beMbl TIEpepadOTKN U YTHIIM3AIUU OCTAIOTCSl HA MPEKHEM ypOBHE, TaK Kak
OCHOBHOM 00bEM MPOU3BOACTBEHHBIX OTXOJOB pPa3MEIICHbl HAa COOCTBEHHBIX
MoJIMTOHax 0e3 nepepadoTKH, KaK U B MIPOLLIOM TOJY.

Tax e Ha NPeanpUATUIX IBETHON METAJUTypIUu HNPOBOASTCS PEKOHCTPYKIINHU
ra3004YHUCTHBIX COOPYKEHHI, U MEPEBOJ 3THX COOPYKEHUH Ha YIOB IBUIM B CyXOM
BUJIC, YTO MPUBOIUT K CHUKEHUIO 00pa30BaHUs MPOU3BOJICTBEHHBIX OTXO/0B [48].

bnaromapsi 3HaYUUTENBHBIM 3allacaM MHUHEPAIBHOTO ChIPbSi U BBITOJHOMY
reorpa@uueckoMy TMOJOKEHUI0 B OO0JIACTU CIOXKHWIICS KPYIHBIM MEKOTpacIeBOi
KOMIUIEKC, OOBEIUHSAIOMIMI MPEANPUATHS METaJUTyprHU€CKOM, TOPHOI0OBIBAIOIIEH,
TEIJIOOHEPreTUUECKOM, MAIIMHOCTPOUTENbHOW, HEPTEXUMUYECKOM H  JIpYyrux
oTpaciieid SJKOHOMUKH.

[To pe3ynpTaTam paHee BhIOTHEHHBIX pa®oT B [laBrmomapckoit obmactu [49-
55] ObLIO YCTAaHOBJICHO 3arpsi3HEHHUE TTOBEPXHOCTHBIX BOJI PA3IMUHBIMU JIEMEHTAMU
u coenuHeHusMu. B nipenenax obnactu B 2000 r. umeno Mecto npessimenne 11K
0 psiTy KOMIIOHEHTOB:

Hedrenpoayktel — ot 1,2 no 2,6 ITJIK (0,06 — 0,13 mr/a, mpu ITJK=0,05Mmr/71);

mens — ot 1 mo 5 TTJAK (0,001-0.005mr/n mpu TTAK=0,001 mr/m);

1mHK — oT 1 mo 3 TTJAK (0,01-0,03mr/n ipu TTAK=0,01mr/m);

mapraneit — ot 1,3 no 2,5 ITJIK (0,013-0,025 mr/a mpu TTJIK=0.01mr/71);

xene3o ot 1 go 2 TIJIK (0,1-0,2 mr/n mpu ITAK=0,1 mr/m).

ITo ocrasnibHbIM KOMITOHEHTaM npeBbiieHn 1I/IK He oTtmeueno.

Ha rpanune IlaBnonmapckoit, CemunanaruHckod (HbiHE  BocTouHO-
Kazaxcranckoit) u Kaparanaunckoit obnacreit, B 130 xkumomeTpax ceBepo-3amnajgHee
CemmunanaruHcka, Ha jeBoM Oepery pexu Wpteim pacrionoxken CeMumnamaTHHCKUAN
anepHbii moaurod. C 1949 no 1989 ron na CemMunanaTHHCKOM $IIEPHOM ITOJIUTOHE
OBLJIO TIPOUM3BEJICHO HE MEHEe 456 SIEPHBIX MUCIBITAHUM, B KOTOPBIX OBIJIO B30PBAHO
HE MeHee 616 sAepHBIX M TEPMOSAEPHBIX YCTPOMCTB, B TOM uucie He MeHee 30
Ha3eMHBIX SIJIEPHBIX B3PHIBOB M HE MEHee 86 BO3IAYIIHBIX. Takyke ObLIM MPOBEACHBI

JECSATKU TUAPOSACPHBIX U TUAPOIMHAMUYECKUX UCTIBITAHUM [56].
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Okonornyeckasi cutyanusi B llaBmomapckoit oOmactu B Hacrosiee BpeMms
XapaKTepu3yeTcsl KaK HaNpsHKeHHas, YTo OOYyCIOBJIEHO BO3JecTBHEM OOJIBIIOTO
KOMIUIEKCA TEXHOTeHHBIX oOpa3zoBanuii [48]. JlaHHBIH KOMIUIEKC CIOCOOCTBYET
dbopMuUpOBaHUIO  CIEMU(PUYHOTO TEOXUMUYECKOro (oHA  TEPPUTOPUH, YTO
OOyCIIOBTUBAET CHEIU(PUUHBIA AIEMEHTHBIH COCTAaB NMPHUPOJHON CpPEAbl M >KUBBIX

OpraHnu3MoOB, YTO B COBOKYIIHOCTH MOJKCT BJIMATH HA 3M0POBLC YCIIOBCKA.
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3 Marepuajibl 1 METObI HCCJIEIOBAHUS

3.1 MeToauka oToopa mpod U NpPoOONOATr0TOBKA OHOJIOTHYECKOT0
MartepuaJia

[IpoOb1 OHONOrMYEecKOro Marepuaina g HCCIEeNOBaHUs ObUIM OTOOpaHbI Y
JBYX pa3HbIX 0coOel CBUHBM JOMAlIHEW, OOMTABIIMX HA Pa3HBIX TEPPUTOPUSX.
Bo3pactHoit kputepuil - 10 1 roga *u3HH, MOJOBOM - OCOOM >KEHCKOTO IOJja.
Opranbl 0TOMpaIM MOJHOCTHIO, YIIAKOBBIBAIM B IJIACTUKOBBIE MAKEThI M JOCTABIISIIN
B JabopaTtopuio B TE€UCHHE 4aca, IJie MPOM3BOJAWIN UX B3BEIIMBaHUE. MBIl U
MOJIKOKHBIN KUpP ObUTM OTOOpaHbI ¢ MPaBOro Oeipa B MPOU3BOJIBHOM 00BbEME, KPOBb
OTOMpanu B CTEPWIbHYIO MPOOUPKY U3 COHHOW apTtepun. OTOOp KUAKOCTU
IPOU3BOAMIICA U3 KPOBHU, OPraHoB (IIOYKH, JIETKOE, CEJIE3€HKa, CEepALE, TOJOBHOM
MO3r) M TKaHed (MbllIeyHass M KUpoBas). Bce MaHumynsuuu mOpoOBOAWUINCH B
MaKCHMaJbHO KOPOTKHUE CPOKH, MaTEpUajbl 3aMOPO3KE HE MOABEPralIUCh.

Jli1st oTO0pa JKUIKOCTU U3 OPTaHOB OBUTM MCIOJIB30BaHbI JIBE€ METOJUKH: METO]T
BaKyyMHOMN BO3TOHKHM IIpH HarpeBaHuu u meto] Jluna u Crapka.

MeTon BakyyMHON BO3TOHKM NPH HAarpeBaHWW NPEANojiaraeT YacTUYHOE
UCIIapeHue O>KUIKOH CMEeCH IIyTeM HENMpephIBHOTO OTBOJA H  KOHJICHCAIUU
oOpa3zoBaBmuxcs mapoB. [l sTtoro Oblla coOpaHa yCTaHOBKA, IOKa3aHHas Ha

pucyHke 3.

Pucynok 3. YcTaHOBKA JUIS BO3TOHKH BO/IbI M3 )KMBOI TKaHU [57]
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1 — HarpeBaTelbHOE YCTPOMCTBO; 2 - KOj0a KpyriogoHHas Ha 250 mu; 3 -
KamWUISp CTEKISIHHBIA ()11 mojayu Bo3ayxa); 4 — MEepexolHUK; 5 - TpsMou
XOJIOMWIBHUK; 6 - cOPOC XOJIOIHOM BOBI;, 7 - TTOa4a XOJIOAHOW BOMIBI; 8 - AJTOHXK C
OTBOJOM; 9 - BomocTpylHbIi Hacoc; 10 — mpuemHuk; 11 — mpomexxyTodHas CKJISHKA
Bynbsda; 12 — BogocTpyHHBINA HacOC

[lepen KaxabIM HCIIOJIB30BAHUEM BCE CTEKIIIHHOE OOOpYAOBaHHUE THIATEIHHO
MIPOMBIBAJIM, OINOJIACKUBAIN IUCTWIIMPOBAHHOW Boaod M cymwinu npu 2500C B
TeueHue 4 4acoB B My(eIbHOU MeUH.

Temmneparypa neperonku cocrasisiuia 100°C, BakyyMm B CHCTEME HaXOJIUIICS Ha
ypoBHe 50-100 mM. pT. CT.

Ha BceM 3Tane meperoHKu MpOBOAMIICA BPEMEHHON KOHTPOJIb 32 HA4aJIOM U
OKOHYAHHUEM BbIJICIICHUS KUIKON (a3bl. [lo oKOHUaHHIO IKCTIEPUMEHTA OIPEACIISIIH
Maccy TUCTUILISITA KyOOBOTO OCTaTKa.

Meron /[lmna m Crapka UCIONB3yeTCs B OCHOBHOM [JISl KOJIMYECTBEHHOTO
ompejiesieHus] BOAbl B pas3nuyHbix BemiecTBax[58]. CylIHOCTh METO/la COCTOUT B
HarpeBaHUM TPOOBI C HEPACTBOPHMMBIM B BOJIE€ PACTBOPHUTENEM, C OOpa3oBaHUEM
a3€0TPOIHON CMECH, COCTaB KOTOPOW HE MEHSETCS NpH KuIleHuH. [l 3Toro Obul

ucrnosib3oBaH anmnapar {una u Capka, mpecTaBIeHHbINA HA PUCYHKE 4.

34



Boja - BBIXOJI
—

Bojia - BXx0)1
-

4

PucyHnok 4. YcraHoBKa JJIs1 Bbl/IeJIEHUS BO/IbI U3 )KHBOH TKAHU METOA0M

Juna u Crapka[59]

1 - xonba kpyrinogoHHas Ha 250 mut; 2- nanka mratuBa; 3 - annapat AKOB-
10-1; 4 —xomOAMILHUK; 5- HarpeBaTEIIBHOE YCTPONCTBO

HarpeB npekparaercst mocjiae Toro, kak oObEM BOJIBI B JIOBYIIKE-TIPUEMHHUKE
nepecTaéT yBEIMYUBATHCS, YTO CBUACTEIBCTBYET O TOJHOM H3BJICUCHHH KUIKOCTH
u3 1npoObl. M3Mmepenue oObeMa CKOHJECHCHPOBAHHOW BOJBI JAET BO3MOXKHOCTH
BBIYUCJICHUS €€ KOJUYEeCTBa B OMNpEeACTEHHON CTpyKType (OpraH), a Takxke
TaTbHEHIIET0 U3yYeHUs €€ XUMHUYECKOTO COCTaBa. B KOHEYHOM pe3ynbTare METOJ
MO3BOJISIET  TMOJYYUTh  JKUJIKOCTh  MEXKKJIETOYHOTO W BHYTPUKIETOYHOTO
MPOCTPAHCTBA, T.K. TMPOWCXOAUT TEPMHUUYCCKOE pa3pyIICHHE CTEHOK >KUBOTHOU
KJICTKH.

Ha mpoTsbkeHnM BCeTo OKCIIEPUMEHTa MPOUZBOAWINA YYE€T JTUHAMHUKHU

BBIJICJICHUS KUJIKOCTH, €€ 00BEM U Macca KyOOBOI'O OCTaTKa.
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3.2 AHAINTHYECKUI MeTO/] U3y4YeHUsl 3JIEMEHTHOI0 COCTaBa

OMOJIOTNYECKOH BObI

Bogna, BeeneHHas oOoWMHM MeTolaMu, OblIa OTIpPABJIICHA HAa aHAW3 B
aKKpeIMTOBAaHHBIN Hay4YHO-0Opa3oBarenbHbIl 1LeHTp «Boga» HamumonanbHOro
UCCien0BaTeNbckoro TOMCKOro MOJIMTEXHUYECKOTO YHUBEpCUTETa (PYKOBOIUTEND
uentpa KombimoBa FO.I'., ananmutuku — XBameBckas A.A., Maszyposa U.C.), rue
METOJIOM HHJYKTUBHO-CBS3aHHOM TIUIa3Mbl MO arrectoBaHHON Metonuke HCAM
480X Ha cnektpomerpe NexION 300D BBINOJHEHO OMpPEACIICHHUE MaKCHUMAaIbHO
BO3MOYKHOTO KOJTMYECTBA XUMHUUYECKHX deMeHTOB - 70.

Metoapl Macc-CHEKTPOMETPUH SIBIISIIOTCS METOJAMH IOJYYEHHS] CIIEKTPOB
Macc MOHOB. I[lydku HMOHOB, coOjAep’KalllMe€ HOHBI PAa3HBIX Macc, HAMpPaBJISIOTCS B
aHaNIM3aTop, TNI€ TOJ BIUSHUEM IOJeH pasHOW TpHUpPOAbl (HOPMHUPYIOTCS ITyUYKU
MOHOB ONPEACICHHON Macchl. Perucrpanus mydyka HMOHOB B KOJUIEKTOPE HOHOB
MO3BOJIIET TMOJYYUTh CIEKTp Macc HOHOB. K uWoOHM3anmuu BeliecTtBa B Macc-
CHEKTPOMETPUU TPUOETaloT MOTOMY, YTO CYIIECTBYIOT 3(P(HEKTUBHBIE METOIbI
VOpaBJICHUS TMy4YKaMH 3apsDKCHHBIX YacTHII C IMOMOINBIO MarHUTHBIX |
AIEKTPUYECKUX TTOJIEH.

Hapsiny ¢ 4ncTo TeXHUYECKMMU 3aJjauaMy PeIatoTCs TaKKe MPoOJIeMbl HOBBIX
MPUJIOKEHUN MAacC-CIEKTPOMETPUU MPU UCCIAEAOBAHUU PA3HBIX IMPOIIECCOB, B TOM
yucie ObICTPBIX. MeTO bl Macc-CIIEKTPOMETPUH UCTIONB3YIOTCS ISl UACHTU(DUKAIINH
BEIIICCTB, ONpeAeeHUusT OpyTTO-(HOpMYyIT BEIIECTB U MX XUMUYEeCKoro ctpoeHus [60].
Macc-cniektpomeTpusi ¢ HMHAYKTUBHO cBs3aHHoW 1uiasmoi (MCIT-MC wunmu B
anrnosi3piyHoi  nuteparype ICP-MS) ceromns sBisercss OgHUM U3  HauOoliee
YHUBEPCAIbHBIX METOJOB aHaliM3a 3JIEMEHTHOTO0 COCTaBa BEUIECTBA. DTOT METOA
MpeIHA3HAYCH U aHAJIU3a KUJAKUX, TBEPABIX U Ta3000pa3HbIX Mpo0 ¢ OOMUPHBIM
CIIEKTPOM TIPUMEHECHHI: KOJIOTHS, MEAWIINHA, OWOJIOTHS, T€OJOTUS U TCOXUMHUS,
KPUMHHAJIMCTHKA, dbapmaiieBTHUECKAS, MUIIeBas, MeTaJuryprudeckas
MIPOMBILIJIEHHOCTH U JIp. Jpyrou 3amaderl Merona sBJISIETCS U3MEPEHHUE C BBICOKOU

TOYHOCTBIO COOTHOIICHUM KOHLIeHTpaHI/Iﬁ HU30TOIIOB Pa3JIMYHBIX J3JICMCHTOB B
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pa3HoOOpa3HbIX 00beKTax aHanuza. [IpuMeHeHune MeToJa Macc-CIEKTPOMETPUHU C
WHIYKTHUBHO CBSI3aHHOW IUIa3MOW I U3MEPEHUM HW30TOIHBIX OTHOLIEHUH CTallo
BO3MOXHBIM 0J1arofaps J0CTaTOYHO XOPOIIeH CTAaOMIBHOCTH MOHHOTO MCTOYHHUKA
(MHIYKTUBHO CBSI3aHHAS TUTa3Ma) M BBICOKOW 3(PQPEKTMBHOCTH HMOHU3AIMH B HEM
aTOMOB JIIOOBIX AJIEMEHTOB. Macc-CeKTPOMETP ¢ MHIYKTUBHO CBSI3AHHOMW ILJIa3MOMU
MO3BOJISIET OMNPEACNATh COAEp’KaHWe OOJBIIMHCTBA AJIEMEHTOB IEPUOANYECKON
cuctemsl [61]. UCIT-MC mno3BoJisieT onpenemnsTh AIEeMEHThl C aTOMHONH Maccoul oT 7
no 250, to ectb or Li mo U. OmgHako HEKOTOpbIE MAacChl HE OIpPENeNstoTCs,
Hanpumep, 40, u3-3a MPHUCYTCTBUS B oOpasie OONbIIOr0 KOJUYECTBA aproHa.
OO6wrunbii UCIT-MC npubop crnocoOeH OonpeAeuTh CoJepkKaHue OT HAHOTPAMMOB
Ha yutp 10 10-100 Mumurpamm Ha gutp. B omimune ot aToMHO-a0CcopOIMOHHOM
CIIEKTPOCKOIMMH, OINPEICIISIONIEN IUHOBPEMEHHO TOJIbKO oauH 3yemeHt, UCII-MC
MOXET ONPENENATh BCE 3JIEMEHTHI OJIHOBPEMEHHO, YTO MO3BOJSET 3HAYUTEIBHO
YCKOPUTB MPOLECC U3MEPEHUS.

Macc-cnekTpomMeTp ¢ HHAYKTUBHO-CBsI3aHHOM I1a3mMon NexION moaenu 300D
MpeIHa3HAYeH JUIsl U3MEPEHUSI AJIEMEHTHOTO U U30TOITHOTO COCTaBa MpoO PacTBOPOB
U TBEPABIX BEIIECTB METOJOM MAaCC-CIIEKTPOMETPUU C HWHIYKTUBHO-CBSI3aHHOM
masMon. [IpuHomMn [aencTBus Macc-CHEKTPOMETPOB OCHOBAaH Ha TOM, YTO OHHU
paboTalOT TO TPHUHIMIY HOHU3AIMU aTOMOB MPOOBI MPHU TMOMOIIM HHIYKTHBHO-
CBSA3aHHOM IJa3Mbl C MOCIHEAYIOIIMM pa3JieJeHueM oOpa3yIolUXCsl MOHOB IO HX
aToMHON Macce. IloBepka OCyIIeCTBIsI€TCS B COOTBETCTBUU C NPWIOKEHHEM | K
TEXHUYECKOMY PYKOBOACTBY «Macc-CIEKTpOMETpPhl € HMHAYKTUBHO-CBSI3aHHOM
mazmor  NexION wmogmenein 300Q, 300X, 300D, 300S. Meroauka MOBEPKH»,
cornacoBanHbiM ¢ OI'YIT BHUNO®U B 2011 rogy. OcHOBHBIE CpEACTBA MOBEPKHU:
roCyapCTBEHHbIE CTaHAAPTHBIE 00pa3lbl COCTaBa pPacTBOPOB MOHOB METAIOB Mg
(I'CO 7767-2000), Cu (I'CO 7764-2000), Cd (I'CO 7773-2000), Pb (I'CO7778-
2000), Be (I'CO 7759-2000), Co (I'CO 7784-2000). PexoMenmanuu 1mo o0JacTsm
IpUMEHEHUsI B cepe TOCyIapCTBEHHOIO PEryjJupoBaHMs OOeCleYeHUs €IUHCTBA
U3MEpPECHUM:

1. OcymecTBieHue AeATEILHOCTU B 00JIaCTH OXpaHbl OKPYKAIOIIEH CPENbI;
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2. BeimonHeHue paboT Mo OLIEHKE COOTBETCTBHUS MPOMBIIIIICHHON MPOAYKIIUN

H IPOAYKIUHN APYTUX BUAOB, 4 TAKIKC HMHBIX 00BEKTOB YCTaHOBJICHHBIM

3aKOHOaTeILCTBOM Poccuiickoit denepalinu 00s13aTeIbHBIM TpeOOBaHUIM [62].

OcHoBebl arTectoBanHOU MeToukn HCAM 480X [63] mpencraicHs! B TadauIe 2.

Ta6auna 2 - OcHoBbl xapakrepucTuku Metoguku HCAM 480X

Oo6o3Hauenune
Ha3nayenue MBU
" JInana3so-
(c ykazanuem HN3mepsiemasi Meton
HAMMEHOBAHHE HbI
00beKTa BeJIHYHNHA u3MepeHuni
JOKYMEHTA HA U3MepeHuit
KOHTPOJIS)
MBHU
Mertoauka Ru, Rh, In,
IpeaHa3HauYeHa s Cs, La, Ce,
oTpeeICHUS Pr, Nd, Sm,
conepxanus Li, Be, Eu, Gd, Th,
HCAM 480-X.| B, Al, P, Sc, Ti, V, v Dy, Ho, Er,
acc-
Omnpenenenue Cr, Mn, Co, Ni, Cu, Tm, Yb, Lu,
CHEeKTpaIbH
DJIEMEHTHOTO Zn, Ga, Ge, As, Se, 5 Hf, Ta, Re,
BINA c
COCTaBa Br, Rb, Sr, Y, Nb, Os, Ir, Pt,
2 UHYKTHUBHO- )
npuponusix  u | Zr, Mo, Ru, Rh, Ag, | Mmxr/am 5 Au, TI, Bi,
CBSI3aHHOU
mutheBbix  BOA | Pd, Cd, In, Sn, Sb, _ Th u U
IUTa3MOM
metonom  ICP | Te, Cs, Ba, La, Ce, 0,05 - 1000
METO/
MS Pr, Nd, Sm, Eu, Gd, Be, Co, Rb,
aHainsa
Th, Dy, Ho, Er, Tm, Y, Nb, Ag,
Yb, Lu, Hf, Ta, W, Pd, Cd, Sb
Re, Os, Ir, Pt, Au, 51 \\Y%
TL, Pb, Bi, Thu U B 0,1 - 1000
Li, Mn, Ga,

MIPUPOTHBIX
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II0JI3€MHBIX, Ge, Zr, Mo,
MMOBEPXHOCTHBIX Sn, Ba wu
(XJI0pHUIHEIE, Pb,
cyib(aTHbIC U 02 - 10
rUIpOKapOOHATHEIE 100 - 1000
) ¥ TUTHEBBIX BOJIAX B, Al, Sc,
METOI0M Macc- Ti, V, Cr,
CIIEKTPOMETPUH  C Ni, Cu, Zn
WHJIYKTUBHO u Sr,
CBSI3aHHOM 2 - 1000
IJ1a3MOH P

70 - 10000

As u Te

2 - 10000

Se

5 - 10000

Br

25 - 10000

JlaHHBIM METOAOM OBLIO MPOAHAIM3UPOBAHO 16 Mpod OMOJOrMYECKOM BOJBI,
BBIJICJICHHON M3 OPraHOB MJIEKOIUTAIOIIET0, OTOOpPaHHBIX aBTOpoM B mepuos 2016-
2017 rr. IlonyyeHHble JAaHHBIE MOCIYXWUJIM MaTEpUAIOM ISl HANMCAHUS JTaHHOU
paboTHI.

Taxke B KadecTBe KOHTPOJs OBUITM TPOAHATU3UPOBAHBI 2  MPOOBI
OMOJIOTMYECKON BO/IbI, BBIJICIICHHOW M3 TTOYKU OJHON 0COOM pa3HBIMH METOJAaMHU.

PesynbTaThl aHanmuza ObUM  00pabOTaHBl C TOMOIIBIO KOMIBIOTEPHBIX

nporpamm Statistica 10.0. u Excel.
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4 Omnpenenenue o0beMa M 3J1eMEHTHOT0 COCTaBa OMOJIOTHYECKOM

BOAbI

4.1 AkBaMeTpHsi OPraHoOB M TKaHel MJIEKONMUTAIONIEr0 MeTOXaMu

B03roHku u J{una-Crapka

Ananms IMOJIYYCHHBIX JAaHHBLIX II0 KOJIHWYCCTBY BbII[CJI@HHOfI KHUIKOCTHU

IIOKAa3bIBACT, YTO BPCMsA Haddjla €C OTAAYU H IPOAOJDKHUTCIBHOCTL BBIACICHHUA, 4

TaKKe U 00BEM BBIJICJICHHUA PAa3JIMYCH OJI KaXXA0I'0 BHJAd MaTCpuaia ¥ BO MHOTOM

3aBUCHUT OT CaMOM METOJMKH BbIJICICHUS BOJIbI (TabauIIa 3).

Taoauna 3 - JIuHaMuKa BbIJeJeHHS H 00bEM BhIICINBIICHCS JKHIKOCTH

M3 OPraHoB M TKaHel CBMHBbU JoMamiHel (Sus Scrofa domestica) meTogamu

BO3roHku u Iuna u Crapka

Meron Opran, TKaHb Bec [Iponomxu- | Macca Ky6oBsrii % BBIZICIICHUS
BBIJICTICHUS UCXOJ- | TEIBHOCTh | JUCTHII- OCTaToK, T TUCTHILISATA
BO/JIBI HOTO | BBIICJICHHUS | JIATa, MII OT UCXOJTHOU
Mare- Macchbl
puana,
r
Bosronka Kposb 92 24.18 6,6 -* 7,2
MIC* KpoBb 15 24.40' 12 3 80
Bosronka Cene3enka 38 14.55' 9,5 25 25
MAC* Cenesenka 10 24.0' 6 5 60
Bosronxka [Teuens 182 34 33 10 146 55
MJC* ITeyenn 23 24.10' 11 12 48
Bo3srounka [Touka 88 1 4. 47 15 64 17
MJC* [Touka 21 34.35' 12,5 8 60
Bosronka Jlerkoe 97 149.01' 6 75 6,2
MJC* Jlerkoe 32 24.10' 12,5 27 39
Bosronka MeImeuHas 135 149 18 12 114 8,9
MJIC* MpIeuHast 26 19.40' 10 16 38
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Bosronka [ToaKoKHBIIH 100 1 4. 39 5,5 86 9,5
KHP

MJIC* ITonKoXHbBIM 31 24.30' 6 =¥ 19
KHP

MJC* T'onoBHOI 23 24.0' 6 14 26
MO3r

MJC* Cepare 22 3uy.45' 10 9 45

IIpmmeganne: MIAC*- meron [una n Ctapka, - *- He yIaloCh H3BIIEYb OCTATOK M3 KOJIOBI

[Io mpoAOIKUTENBHOCTH BPEMEHU BBIICIICHUS IUCTULIATA BBICTPAUBAIOTCS
CIEAYIOIINE PSIABL:
® METOJIOM BO3TOHKHU: JIETKUE — MBIIIIBI — MOAKOXHBIN KUP — MOUYKH
— CeJIe3€HKa — KPOBb —> IEYEHb;
e wmetonoM JluHa u Crapka: MBIIIIBI — CENE3EHKA=TOJIOBHOW MO3I —>
NErKre — MeYeHb — MOJIKOKHBIN KUP — KPOBb — MOUYKa — CEp/IIIE.
Onnako, Ha BbIFeneHue BoJbl MeTtogoMm Jluna u Crapka yxoguT OoJibliiee
KOJIMYECTBO BPEMEHHU IO CPABHEHUIO C METOJAOM BO3TOHKH y BCEX HCCIIEIYEMBIX
OpTraHOB.
[To xonuyecTBY BBIAEAMBILIEHCS JKUIKOCTH OT MACChl HCCIEIOBAHHOTO
marepuaina (%) meron [Juna u Crapka uMeeT IpeuMYyIIEeCTBO OTHOCUTEIIBHO METO/a
BO3TOHKH, T.K. MO3BOJISIET BBIACIUTH OOJBIIEE KOJIMYECTBO OUOJIOTUYECKOM BOJIBI,

PUCYHOK 2.
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Pucynok 5. KosinuecTBO BblIeJIMBIIEHCH KUAKOCTH 0T MACCHI

uccjeaoBaHHOro marepuaia (%) merogamu Iuna u Crapka v BO3roHku
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AKBaMeTpus OPraHoOB M TKaHEW MOKa3ajia, 4TO JaHHBIE MOJyYE€HHBIE METOIOM
Jluaa n Crapka HamOoJsiee OMM3KKM K TEOPETHYECKHM JaHHBIM II0 YEJIOBEKY, 3a
UCKJIIOYEHHEM HEKOTOPBIX OPTaHOB.

[Ipeanonaraercs, 4YTO BOJA, BBIJEJIEHHAs W3 OpPraHoB M  TKaHEH
MJIEKOIIUTAIOIIETO, MOXET  HCIOJIb30BAaTbCd B KayecTBe  OHOJOTHYECKOTO
UHAMKATOpa, I03TOMY Ba)XXHO 3HATh, BIHAET JM METOAMKA BBIICICHHUS Ha
YyBCTBUTEIBHOCTH (JOCTOBEPHOCTH) MPU XMUMHUYECKOM aHanuze. s aTroro odbonmu
MeToJlaMu ObLIa BbIIETIEHA )KUIKOCTh U3 MIOYKU OJJHOW OCOOM.

N3yueHne KOHPOJIbHBIX 00pa3LOB BOJBI, BBIICIEHHON U3 MOYEK OJHOH 0COOU
pa3HBIMH METOJIaMH, Ha MAacC-CIHEKTPOMETPE C HHAYKTHBHO-CBSI3AHHOW IIa3MOM
nokasaja, 4To B O00OMX oOpa3lax HIKE Mpenena oOHapyXKeHHs coaepkurcs 18
sanemenToB (Be, Sc, Ge, Nb, Ru, Rh, Pd, In, Th, Ho, Tm, Yb, Lu, Hf, Re, Os, Ir, Pt).

KonunuectBeHHOe coaepkaHue 52 3JI€MEHTOB U 3 aHHMOHOB OTJIMYAIOTCS B

3aBUCHUMOCTHU oT MCTOOa BBIACIICHUA KHNIKOCTH, PHUCYHOK 6.
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PucyHnok 6. Pe3yibTaThl aHAJIN3a KOHTPOJbHBIX P00 BOABI OHOJIOTHYECKOI, BbIeJeHHOH Pa3HBIMUA METOAAMH

KoHTtposas mpob mokasbiBaeT, YTO BBIACICHHE BOJBI U3 OPraHOB MileKonuTaomero Metonom Juna u Crapka siBisieTca HanOomee
UHGOPMATUBHBIM TPHU JalbHEUIIEM 3J€MEHTHOM aHanu3e. [loaToMy [ij1s1 paBHO3HAYHOCTH 00OUX PE3yJbTaTOB U JOCTOBEPHOCTU
npu CpaBHEHUU ObLI paccuuTaH MONPaBOYHBIN KO3 UIIUEHT (Km).



rae K — ko duiineHT nonpaBouHbIi,
Cnam — conmepr)kaHue AJIEMEHTa B BOJIC, BBIJICJICHHON MeTofoM JlnHa 1
Crapka
CB - coaeprkaHue 3JeMeHTa B BOJIE, BBIJICIIEHHON METOI0M BO3TOHKH.

Ta6auua 4 - IlonpaBouynblii KO3pPuuMeHT

Kommo- K Kowmro- Km Kommo- K Komro- Kn Kowmro- K
HEHT HCHT HEHT HCHT HCHT
Li 10,9 Mo 0,7 Zn 0,6 Cd 19 Nd 0,6
B 19,4 Ti 54 Ga 2,9 Sn 6,2 Sm 1,0
Na 3,9 Vv 19 As 2,2 Sb 89,3 Gd 0,5
Mg 2,0 Cr 35,0 Br 15,6 I 50 W 8,8
Al 4,7 Mn 18 Rb 5,6 Cs 4,4 Au 0,4
Si 21,7 Fe 3,3 Sr 0,9 Ba 64,4 Pb 2,7
SO4° 19 Co 0,3 Y 0,7 La 1,0 Bi 0,04
Ccr 3,2 Ni 55 Zr 16,0 Ce 0,8 Th 19
K 4,8 Cu 0,9 Ag 28,0 Pr 0,4 U 10,3
Ca 0,8

Bce ,Z[ﬂﬂbHGﬁHIPIC MAaTCMaTHYCCKHUC MW CTATHCTHYCCKHUC BBIYHNCIICHHU 6YIIYT

MPOBOJUTHCA C YUETOM JAaHHOTO KO3 PULIMEHTA.




5 COHI/IaHLHaﬂ OTBETCTBCHHOCTDb CIICHUAJIUCTA IIPH MPOBCACHUH

Ir¢03KOJOIrH4eCKHuX paGOT Mo U3YYCHHUIO OHOJIOTHYECKOI0 mMaTepuajia ;KUBOTHBIX

CouuanbHasi ~ OTBETCTBEHHOCTb  WJIM  KOPIOpAaTUBHAas  COLMAJbHas
OTBETCTBEHHOCTH (KaK MOPAIbHO-ITUICCKUI TIPUHIIUI) - ’TO OTBETCTBEHHOCTD MEPE/T
JIOJbMUA M JaHHBIMM UM OOCIHIAHMSIMH, KOT/Ia OpraHU3alldsl YYWUTHIBAET MHTEPECHI
KOJUIGKTUBAa M 00IlecTBa, Bo3jlaras Ha ce0si OTBETCTBEHHOCTbh 3a BIMSHUE UX
JeSITETLHOCTH HA 3aKa3YMKOB, TOCTABIIMKOB, pAOOTHHKOB, aKIMOHEPOB [69].

B BhimyckHoOI paboTe OblIa U3yuyeHa BOJA, BbIIEIECHHAS U3 OMOJIOTUYECKOTO
MaTepuansa MJEKONUTAIOIINX, KOTOpbIA OTOMpayicss aBTOPOM JIMYHO. bbuin
MPOBEJEHbI pabOThl Ha OTKPBITOM MPOCTPAHCTBE (IOJEBbie pabOThI) U pabOTHI B
MOMEIICHUH (KaMepalibHbIe U J1abopaTtopHbie paboThl). [IpoObl 0TOMpaIUCh B BECHOM
(mait) u ocenbto (okTs0ps) B IlaBnomapckoii o6nactu, Kazaxcran. Beero 3a nepuon
uccienoBanust (2016-2017 rr.) orobpano Owsut0 16 mpoO. [losTomy B pazzene
«CommanbHasi OTBETCTBEHHOCTB» Takke OyJeT pacCMOTpEeHa MPOU3BOJCTBEHHAS
0€30MacHOCTh Ha OTKPHITOM Bo3Ayxe (mosjeBod o9rtam) (tabmuua 1). JlanHas
BBINTYCKHAsl KBaTu(UKAIIMOHHAsT padoTa MpEe/CTaBlIeHa HAay4YHO-HUCCIEA0BATEIbCKOM
paboTOif, BO BpeMsl BBINOJHEHHS KOTOPOM OCYIIECTBISUICS OTOOp mpoOd
OWonornyeckoro Marepuaina; oOpaboTka pe3ylbTaTOB aHAIM30B MPO0, HX
CUCTEMATHU3allMsI; pacdyeT TEOXMMHUYECKHUX I[IOKa3aTeJiel M WX CPaBHUTEIbHBIX
XapaKTEPUCTHK; O(GOPMICHHE HWTOTOBBIX JaHHBIX B BHJE TaOJWI], IUarpamm,
rpauKoB, PUCYHKOB, a Takke Ha0Op TEKCTa Ha TMEPCOHATBLHOM KOMITBIOTEpE.
[TosTomMy paboTa mpoBOJUIACh KaK B JJa0OpaTOpUU, TaK B KAOMHETE C AJIECKTPOHHO-

BBIYUCIIMTEIILHBIMU MamuHamu (Tadu. 12).
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Tab6aunna 12. OcHOBHBIE 3J1eMEeHTbI IPOM3BOICTBEHHOI'0 MpoLecca Mpu

re03K0J0rH4ecKux padorax, (popMHPYOLINE ONACHbIC U BpelHble (PaKTOPHI

Sranst HaumenoBanue DakTopbI HopmaTnsHbIe
3aNpPOeKTHPOBAHHBIX (T'OCT 12.0.003-99) [70]
padoTr AOKYMEHTBbI
BH/I0B padoT OnacHble Bpennbie
Ot60p pob 1.Mexanndyeckue | 1. OTKIOHEHHE I'OCT 12.0.003-99
OHMOJIOTHYECKOTO TpPaBMBI IIpU rnapameTpoB [70]
MaTepuana NepeceyeHnn KJIMMaTa Ha I'OCT 12.1.005-
= (OHOreOXMMUYECKHIA MECTHOCTH. OTKpbITOM Bo3ayxe. | 88[71]
2 Croco0, ToYeuHBIH 0TOOD) 2. TsaxecTb I'OCT 12.1.004-
2 ¢usnueckoro Tpyaa | 91[72]
= 3. Iospexpennsa B | P 2.2.2006-05 [73]
pe3ynbraTe I'OCT 12.1.003-83
KOHTAaKTa C [74]
HACCKOMBIMH U
YKUBOTHBIMH
[Moaroroska npob st 1. Ilopaxenue 1.0Tk0HEHNE CanlluH 2.2.4.548-
= HHCTPYMEHTAIBHOTO IIIEKTPHIECKUM napameTpoB 96 [75]
= HEUTPOHHO- TOKOM; MHKPOKJIIMATa B CaunlluH 2.2.4.1294-
Z aKTHBAIIMOHHOTO aHanu3a; | 2.IToxapHas ITOMEIIIEHUH. 03 [76]
= O0paboTKa pe3ynbTaToB OITaCHOCTb. 2.Henocrarounas I'OCT 12.1.019-79
) aHaJINU30B TPOO OCBEIICHHOCTh [77]
cE OMOJIOTHIECKOTO pabodeii 30HBL. I'OCT 12.1.038-82
= MaTepuaia U COCTaBJICHUE 3. YTeuku [78]
= OTYETOB TOKCHYHBIX U I'OCT 12.1.004-91
= Ha DOBM ¢ BpEeIHBIX BemecTtB B | [79]
& KHUIKOKPHCTAITHYECKIM atMocdepy. CHulI 21-01-97 [80]
5 | mcmreem TOCT 12.1.005-
S 88[81]
,g CaulluH
2.2.1/2.1.1.1.1278-03
[82]

5.1 Anajau3 BpeaIHbIX MPOU3BOACTBEHHBIX (JaKTOPOB U 000CHOBaAHUE

MEpONPHUATHI 10 UX YCTPAHECHUIO

Bpenubiii npou3BOACTBEHHBIN (PakTop — MPOU3BOJACTBEHHBIN (akTop,
BO3/ICIICTBHE KOTOPOro Ha pabOTalOUIer0 B OMNPEICIICHHBIX YCIOBUSX MPUBOIUT K
3a00JIEBaHUIO WJIM CHIKEHHIO TpypocrocooHocTH [83].

OCHOBHYIO OIACHOCTbh MpPH IOJIEBBIX PadOTax Ha MOJBOPHE COJNEPIKAHUS

AOMAIIHUX JKUBOTHBIX IIPCACTABIIAIOT (bHSPI‘—IeCKI/IC TpPpaBMBEI.

IloseBoii dTam:

1. TaxkecTh U HANPAKEHHOCTHh (PU3UIECKOT0 TPyAa
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Tpyn B mONEBBIX YCIOBUSAX BCET/Ia CBsA3aH ¢ (pu3miyeckuMu Harpy3kamu. Ousndeckas
TSXKECTh TPYJla — Harpy3Ka Ha OpraHu3M, TpeOyrolas NperuMyIeCTBEHHO MBIIIIEYHBIX
YCWJIMHA M COOTBETCTBYIOIIEr0 3HepreTruueckoro oodecneyenusi. Cormnacuo P 2.2.2006-
05 kmaccudukanus Tpyaa 1Mo TSHKECTH MPOM3BOAMTCA MO YPOBHIO DHEprosarpar,
y4eTOM BH/JIa HATPY3KH (CTaTUCTUUYECKAs WIIM TUHAMUYECKAs) U HArPy>KaeMBbIX MBIIIIII
[84]. Eciin mMakcumainibHas Macca MOJHUMACMbIX BPYYHYIO IPY30B HE MPEBBIIIACT 5
Kl JIJIs1 )KEHIIMH U 15 Kr 11 My>K4uH, padoTa Xapakrepusyercs Kak jierkas; 5-10 kr
TS SKeHIIUH U 15-30 KT 1151 My»XK4YUH — CpeJIHEeH TsKeCTH; cBhImie 10 Kr a1 sKeHIIUH
u 30 Kr s My»X9UH — TspKenas. B Hamem ciydae mpesmnonaraemas paboTa CpeaHe

TAXKCCTH.

5.2 HOBpe)K)IeHl/IH B pE3yJjibTaT€ KOHTAKTa ¢ HACCKOMBIMU U

KNBOTHBIMH

IToBpexxaeHus B pe3ysibTaTeé KOHTAKTa C HACEKOMBIMU U KUBOTHBIMU MOTYT
NPEACTABIATh pEaJbHYI0 yIrpo3y 310pOBbI0 4enoBeka. Haubonee omacHbIMU
SBIIIOTCA YKYChl 3apaxkeHHoro kiema. llpodunaktuka kiemeBoro sHuedanuta
uMeeT oco0oe 3HAUYEHHE B MOJIEBBIX YCIOBUAX. Mepbl MPOQUIAKTUKH CBOASTCS K
pEeryJIipHBIM OCMOTpaM OJEXIbl M Tela HE pexe OIAHOr0 pa3a B JBAa 4daca M
CBOCBPEMEHHOMY BBINIOJIHEHUIO BakuUMHaUuU. [IpoTuBORHIEATUTHBIE NPUBUBKU
CO3JAI0T Y YEJIOBEKAa YCTOWYMBBIM UMMYHUTET K BUPYCY Ha LEbIM ToA. Takxke npu
IOPOBEJCHUM MaplIpyTOB B MECTax paclpoOCTpaHEHHUs SHUE(aTUTHBIX KIIeen
HEOOXOJMMO TUIOTHO 3aCTETHYTh MPOTHUBOZHIEPANIUTHYIO OAekIy. HadanbHukam
OTPSAI0B HEOOXOAMMO CJIEAUTh 33 HATMYHUEM Yy pabOTaloIIero rnepcoHana CripaBoK O
IIPUBUBKAX U CBOEBPEMEHHO BBIIIOJHEHHON BAKIIMHALUU.

CymiecTByeT HECKOJIBKO TpYINN CPEACTB HWHAWBHUIYAIbHOM 3alIUThl OT
HaIlaICHUS KJICILEH:

®  PpENeIUIEHTHI - MpenapaTsl, OTHYTUBAIOIIME KIeUlell (Hampumep,
JTUATWITONYaMU]T — WHCEKTHUIMA, 00Jalaloii penessIeHTHBIM JACHCTBUEM).

I[aHHBIe CpeacTBa HAHOCATCA HAa OACKAY W HA OTKPBLITBIC YUYACTKH TCJad, IIPU
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TOM JOCTHTAeTCs 3alluTa OT HaMaJeHUS KPOBOCOCYIIMX HACEKOMBIX -
KOMapoOB, MOIIIEK, CJICITHEN, MBIIIECH.

®  aKapuuuAbl - TMpenapaThl, BbI3BIBAIONIME THOETb KICHIEH.
AKapuIIMIHBIE CpEACTBAa COAEpXKaT B CBOEM COCTaBe IEPETPOUIBI
(ambhameTprH W TEPMETPHUH) W MCHOJB3YIOTCS TOJBKO M1 00paboTKU
OJICHK/IBI.
[IpumeHeHne [aHHBIX TIPEMapaTOB B COOTBETCTBHM C WHCTPYKITUEH

obecrieunBaeT 3(h(PEKTUBHYIO 3aIMUTY OT KJIemen 10 15 cyTok.

5. 3 JIabopaTopHbIii ITANl M KAaMePATILHBIN ITANbI

5.3.10TkJI0OHeHHEe MoKAa3aTe/Ieil MUKPOKJIMMATA B MOMeIIeHNH

CocrosiHue BO3AYIIHON cpeapl pabodyero MOMEIICHHS XapaKTepU3yeTcs
CICAYIONMMH  TOKa3aTe/IIMH:  TEMIIEPATypOl, OTHOCUTEIBHON  BIAXKHOCThHIO,
CKOPOCTBIO JIBIDKCHHSI BO3/lyXa, WHTCHCHBHOCTHIO TEIUIOBOTO W3JIyYeHHS OT
HArpeToi MOBEPXHOCTH. [ Oa4uK B MOMEIIEHHE BO3yXa UCIIOJIb3YIOTCSI CHCTEMBI
MEXAaHMYECKOM BEHTWIAIMM W KOHIAMIIMOHUPOBAHHUS, a TaKKe ECTECTBCHHAsI
BEHTWISILIUS - PETYJIUPYETCs TeMIIepaTypa BO3/ayXa C IOMOIIBI0 KOHAUIIMOHEPOB KaK
TETJIOBBIX, TAK M OXJIAXKTAFOIIUX.

KommbloTepHas TeXHHMKa M MHUKPOCKOIBI  SIBIISIFOTCS  MCTOYHHKOM
CYIIECTBEHHBIX  TCIUIOBBINCICHHUI, YTO MOXET NPUBECTH K  MOBBINICHUIO
TEMIIEPATyPbl M CHIKCHUIO OTHOCHTEIBHOW BIIAXXHOCTH B MOMENICHUH. B Takmx
TOMEIIEHHUSAX JIOJDKHBI COOJIOIAThCS OMPEIEIICHHBIC MapaMeTpbl MHKPOKIUMATA.
HopMbl MHKpOKJIMMAaTa yCTAHOBJICHBI CHCTEMOW CTaHIapTOB OE30MacHOCTH TPy/a
I'OCT 12.1.005-88 [85] u ctpoutenpabiMu Hopmamu CanlluH 2.2.4.548-96 [86].

JIns mojaunM B MOMEIIEHHS CBEXKEr0 BO3JyXa HCIOJB3YIOTCS €CTECTBCHHAS
BEHTWIAIMS (TpoBeTpuBanue). B momenienusx, cormacuo CanlluH 2.2.4.548-96 [87]

JIOJDKHBI 00€CTICUnBAThCS ONTUMAIbHBIEC TapaMeTpbl MUKpoKIMMaTa (Tabsm. 13).
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Ta6auna 13. OnTuMajibHble BeJIHYUHBI OKA3aTe el MUKPOKJIUMATA HA

padouynx MecTax MPOU3BOACTBEHHbBIX MoMeneHmii [87].

IMepuon roga Kareropus pador no|Temmeparypa |Temmepatypa |OtHocutensHas |CKOPOCTB
YPOBHIO Bo3ayxa, ‘C MOBEPX- BJIAYKHOCTh  BO3-|JBMKEHUS
sHepro3arpart, Bt Hocreii, °C myxa, % BO31lyXa,

M/C

X010IHbBIN la (mo 139) 22-24 21-25 60-40 0,1

16 (140-174) 21-23 20-24 60-40 0,1
Termbiit la (mo 139) 23-25 22-26 60-40 0,1
16 (140-174) 22-24 21-25 60-40 0,1

JUiss  mojiepKaHus —ONTUMAIbHBIX MHUKPOKIMMATUYECKUX YCIOBUH B
MOMEIMICHUH B JIETHUN MEPUOJ HEOOXOAUMO CBOEBPEMEHHO, HE PEXKE OJHOIO pa3a B
CYTKH, IPOBETPUBATH MOMEIICHHE, MPOBOAUTH BIAXHYIO yOOpKy. [Ipu nmpoBenenuu
KaMepalbHbIX paboT Ha KOMITBIOTEPE, C MOHUTOPA BBITUPATH MbLIb.

B 3uMmHuUil mepuoa UCHOIB3YETCsl €CTECTBEHHAs BEHTWJISIUS, MOMEIIECHUE
1abopaTopuu JOJKHO OTarIMBaThes. B 3uMHee BpeMsi B TOMEIIEHUIX paboyeil 30HbI
CJIeAyeT HCIOJIb30BaTh MJIA OTOIUICHHS MPUOOPHI CHUCTEM BOJSHOTO M IAapOBOIO
OTOIUICHUS C TJIAJIKOM MOBEPXHOCTHIO, JOMYCKAIOMICH JETKYyI0 OYUCTKY, HApPUMED
pazuaTopbl CEKIIMOHHBIC WM MaHeIbHbIe ouHapHbIe [88].

PabGoThl C BRIUUCIUTENHHOM TEXHUKOM OTHOCSATCS K Kateropuu la - paboTel ¢
WHTEHCUBHOCTBIO 3Hepro3arpar 10 120 kkan/g (mo 139 BTt), npousBogumele cuis u
COMPOBOXKIAIOIINECS HE3HAYUTENbHBIM (DPU3NYECKUM HamnpspKkeHueM.. OnTuMalibHas
TeMIlepaTypa IOCTOSIHHOro pabodyero Mecra s pabOT TaKoW KaTeropuu B
nomeriennn — 28-31°C [89]. BprunciurenbHas TEXHHUKA SBISCTCS HCTOYHHUKOM
CYIIECTBEHHBIX  TEIUIOBBIJICICHUM, YTO MOXET TMPUBECTH K  TOBBIIICHUIO
TEMIEPATypbl M CHUXEHUIO OTHOCHUTEIIbHOW BJIAXHOCTM B IOMEIIEHUU. B
MOMEIICHHSIX, T/I€  YCTAaHOBJICHBI  KOMITBIOTEPHI,  JIOJDKHBI  COOJIONATHCSA

OIpe/IeIICHHBIC TTapaMeTpbl MUKpOKIMMara (Tabdi. 14).

49




Tabauua 14 - HopMbl mogauu Bo31yxa B IOMELIEHUs, [1e¢ PACIIOJI0KEHBI

komnbr0TepHbI [90].

XapakTepHucTUKa OMEILEHUs OObeMHBIN  pacxoa IOAaBaeMOr0 B  IOMEIEHHE

3
CBCXKCT'0 BO31yXa, M Ha OAHOI'O 4€JIOBCKa B HacC

O0beM 10 20 M Ha YelloBeKa He menee 30
20-40 M Ha yenoBeKa He menee 20
Bonee 40 M Ha yenoBeka EctecTBeHHAas BEHTHISALINS

5.3.2 HegocTtaTo4yHasi 0CBELIEHHOCTh padoyeii 30HbI

PanmonansHOoe cBeTOBOe OQOpMIICHHE TIOMEIICHW HaIlpaBJIEHO Ha

VIYYIICHHE CAaHUTApPHO-TUTUCHWYECKWX  YCIOBHH  TpyJa, IOBBIIMICHUE €TI0
MIPOU3BOAUTEIILHOCTH.
1. CoryiacHO CaHUTAPHO-TUTUEHUYECKUM TpeOOBaHUAM, pabodyee MECTO JOJIKHO
OBITh OCBEIICHO €CTECTBEHHBIM M HCKYCCTBEHHBIM OCBEIICHHEM. EcTecTBeHHOE U
UCKYCCTBEHHOE ocBeleHue peramentupyercs CanlluH 2.2.1/2.1.1.1278-03 [91]. B
3aBHCHMOCTH OT XapakTepa 3pUTeIbHOIM paboThl, CUCTEMBI U BUJa OCBEIIEHUs, OHA,
KOHTpacTa 00beKTa ¢ (POHOM.

B nHeBHOE BpeMs MPOM3BOJCTBEHHBIE TOMEIIECHUS CIEAyeT OCBEeIaTh
€CTECTBEHHBIM CBeTOM. EcTecTBEHHOE OCBEIIeHHE 3aBHUCUT OT BpPEMEHHU TO7a,
BPEMEHHM CYTOK, OOJauHOCTH, MHTEphepa IMoMmelleHus. EcTecTBeHHOE OCBelleHHe
OCYIIECTBISIETCS OOKOBBIM CBETOM uepe3 OKHAa. B 3uMHHMII Tepwoj, BCIEICTBUE
YKOPOYEHHOTO CBETOBOTO JHA W HEIOCTAaTOYHOTO €CTECTBEHHOTO OCBEUICHMUS,
HEOOXOJMMO HCHOJIB30BaTh MCKYCCTBEHHOE OCBEIICHHME, KOTOpoe oOecreduBaeTcs
AIIEKTPUYECKUMHI UCTOYHHKAMU CBeTa. MICKyCCTBEHHOE OCBEIIEHUE MOAPa3eisIeTCs
Ha obOmee m MmectHoe. [Ipu oOimeM OcCBelIeHWH CBETWJIHBHUKM YCTAaHABIMBAIOT B
BEPXHEH YacCTH TMOMEIIEHHUS, YTO IO3BOJSET OTKIIOYATh WX IOCJIEIOBATEIHLHO B
3aBHCHUMOCTH OT €CTECTBEHHOTO OCBEIICHMUSI.

Brinonaenne takux padboT, Kak, HampuMmep, 00padoTKa TOKYMEHTOB, TpeOyeT
JIOTIOTHUTEIHPHOTO MECTHOTO OCBEIIEHHS, KOHIICHTPUPYIOIIETO CBETOBOM MOTOK

HETOCPEJCTBEHHO Ha mpeaMeThl TpyAa. OCBEIIEHHOCTh Ha MOBEPXHOCTH CTOJA B
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30HE pasMeleHus paboyero gokymeHTa nomkHa ObiTh 300-500 mx [92]. MectHoe
OCBEIIEHUE HE JOJDKHO JaBaTh Onuku. [Ipenamourenne AOMKHO OTAABATHCS JaMIlaM
nHeBHoro ceeta (JI/I1]), ycTaHOBIEHHBIM B BEpXHEH YaCcTH MOMEIIICHHUS.
OntumanbHble HOPMbI OCBEIIEHHOCTH JTJOCTUTAIOTCSI MBITHEM OKOH, MTOOETKOM
CTEH, MOACTPUTAHUEM BETOK JEPEBHEB, KOTOPHIE 3aKPBIBAIOT JOCTYIl €CTECTBEHHOIO
CBETa B OKHA, MPABWJIbHBIM PAacdyeTOM OCBEHICHHOCTH U BBIOOPOM OCBETUTEIHHBIX
npuOopoB. B kauecTBe MCTOYHMKOB CBETA MPU MCKYCCTBEHHOM OCBEIICHUU JIOJKHBI
MPUMEHSATBCA NPEUMYIIECTBEHHO JIIOMUHECLIEHTHbIE Jjamnbel Tuna JIb. B
nabopaTopusax Mpu paboTe ¢ KPAaHOM JUCIUIES W B COYECTAaHWH C PabOTON Haxd
JTIOKyMEHTaMH, pekoMeHayercs ocBelieHHOcTh 400JIk mpu oOiieM OCBEIICHUHN.

HOpMBI CCTCCTBCHHOI'O U HCKYCCTBCHHOI'O OCBCIICHUS ITPUBCACHLI B Ta6JIHIIC 15.

Ta6auna 15 - Hopmupyemble napamMeTpbl €CTECTBEHHOT0 U MCKYCCTBEHHOI'0

ocBemenus [93]

[Tomemenus Pabouas EcrectBennoe | CoBMelleHHOE HckyccTtBenHoe
MMOBEPXHOCTH H OCBEIICHUE OCBEIICHUE OCBEIICHUE
IUIOCKOCTD KEO e, % KEO e, %
HOpMupoBaHus | [lpu IIpn IIpn IIpn OCBEIIEHHOCTD, JIK
KEO u BepxHeM | GOKOBO | BEepXHEM | GOKOB [pu Ipu
OCBEUIEHHOCTH H|  HJIH M WIIN OM |KOMOHMHHUPOBAHHO| 00IIIEM
BBICOTA KOMOWH |OCBellle| KOMOWHHM | OCBEIIl | M OCBELIEHHH | OCBELIE
IUIOCKOCTH HA/l |MpOBAaHH| HHUM | POBAaHHO | €HUH | BCEro oT HUH
I10JIOM, M oM M o0111ero
OCBEIICH OCBeIlIeH
205 205
Koncmpyxkmopckue u npoekmubie opeanuzayuul, HaAy4HO-Uccie008amenbCKue YupencoeHus
1. KabuHeTsl, paboune r-0,8 3,0 1,0 1,8 0,6 400 200 300
KOMHAaTbI, O(DUCHI,
HPE/ICTABUTEIIHCTBA
2. AHaimmTn4deckue I'-0,8 4,0 1,5 2,4 0,9 600 400 500
naboparopuu
3. [Tomemenus s '-0,8 35 1,2 2,1 0,7 500 300 400
paboThI ¢ TUCIIICSIMU OkpaH - - - - - - 200
BUICOTEPMHUHANIAMH, 3aJIbI| MOHHUTODA!
OBM B-1,2

Ilpumeuanus.: - copuzonmanvuas, B — eepmurxanvras

5.3.3 YTeuKkH TOKCHYHBIX U BPeJAHBbIX BelllecTB B aTMocdepy
[Ipu mnoaroroBke mnpoO OHMOJOTMYECKOTO MaTepuana K U3YYEHHUIO UX

XUMHUYCCKOI0O COCTaBa, B Ha60paTOpI/II/I BO3AYX 3arpA3HsCTCsS BPCAHBIMU  IJIA
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3JI0pPOBbsI YEJIOBEKA TTapamu, IbLIBI0, Ta3aMU. ITO 00OCHOBBIBAETCS TEM, YTO PaOOTHI
MIPOU3BOITCS CO MHOTUMH XMMHUYECKHUMH PEaKTUBAMH W BEIIeCTBAaMU. B03MOXKHBI
YTEUKU U MPU HEMPaBUILHOM XpaHEHUHU HTUX BemiecTB. [locTymiieHue s10B depes
OpraHbl JbIXaHUS SBJISIETCS] OCHOBHBIM M HANOO0JIEEe OMTACHBIM ITyTEM.

I[Io TOCT 12.1.005-88 (2001) Bce BpeaHbIE BEIIECTBA IO CTENEHU
BO3/ICHCTBUS Ha OPTaHU3M YeJI0BEKa MOIPA3ICISIFOTCS Ha Clieayromue Kiaccol [94]:

e 1 — upesBruaiino omnacHeie (ITJIK menee 0,1mr/m xy0) (coemuHeHUs
aukers 0,05 mr/m®, pryts 0,005 mr/v® u 1p.),

e 2 — Bricokooracuble (IIJIK 0,1 o 1 Mr/m xy6) (Mexp 0,5 mr/m’)

e 3 — ymepenno omnacHsie (IIAK 1 mo 10 mr/m ky0) (okcumsl azora 5
MF/M3, 1oH aMMoHuS 10 Mr/M° u Ip.),

e 4 — manoomacusie (ITJIK 6oeel0 mMr/m ky6) (crmpr 1000 mr/n?).

Jist  mpenoTBpallleHus OTpaBiCHUS OpraHu3Ma YelOBEeKa BPEIHBIMU
BCII[ECTBAMH BCE J1a0OpaTOpHBIC PaOOTHI JOHKHBI MPOW3BOAUTHCS B BBITSHKHBIX
mKkadax npu BKIOYEHHON BEHTWISIMU. CKOPOCTh JBUXKEHUS BO3/1yXa B BBITSDKHOM
mkady O0KHA OOecTeynBaTh TMOJTHOE YJAJICHHWE BPEIHBIX BEHIECTB. XpaHCHHE
TaKUX BEIIECTB JTIOJDKHO MCKITFOYATh BO3MOXKHOCTh UX yTeukH. [Ipn HEOOX0IUMOCTH,
B paboTe ¢ TakuMH BEIIECTBAMHU pPaOOUYMil TMEpCOHAN [OJDKEH IMOJIb30BATHCSA

CpelICTBAMHU 3alIUThI (IPOTUBOra3, peCupaTop).

5.4 AHaan3 onacHbIX NPOU3BOACTBEHHBIX (PAKTOPOB U 000CHOBaHME

MEpONPHUATHI 10 UX YCTPAHECHUIO

OnacHblil NPOU3BOACTBEHHBIN (PakTop — MNPOU3BOACTBEHHBIN (akTop,
BO3JIECTBHE KOTOPOTO Ha pabOTAIONIEr0 B OINPEACIICHHBIX YCIOBUSX MPUBOIAUT K

TpaBMe WJIH K JIPYTOMY BHE3aITHOMY PE3KOMY yXY/IIICHUIO 310pOBbs [95].

5.4.1. MexaHn4eckne TPaBMbl NPU NPENAPUPOBAHNHU TPYIA }KUBOTHOTO
B noneBbIX ycnoBUsSIX, a UMEHHO HAa OTKPBITOM MECTHOCTH IPHU MPOBEICHUN

BCKPBITHA JKMBOTHOI'O MW IPCHApUPOBAHHMKU €TI0 BHYTPCHHHX OpPraHOB MOI'YT
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BO3HMKHYTh TOPE3bl Ha pyKax, TMPOBOASIIETO BCKpbITHE. Bo wu30exanue
MOBPEXKJICHUNA PYyK HEOOXOAMMO CTPOTO COOJIIOMAaTh TEXHUKY O€30MacHOCTH U
WHIUBUYAIbHYIO 0€30I1aCHOCTh KU3HENEATEIbHOCTH, ObITh OYeHh BHUMATEIbHBIMU
IpU TMPOBEACHUM padboT. BCkphiBaOmMii U €ro MNOMOIIHUK JOJKHBI OBITh B
CHEeNo/ekKae (camord pEe3WHOBBIE WM Tajlolld, XajaT KiIeeHYaThld, QapTyk,
HAapYKaBHUKM U PE3WHOBBIC mepyaTku). PaboTHHKamM HEOOXOIUMO MMETh MpHU cede
anTeyKy ¢ MEIMKAMEHTO3HBIMU CPEACTBAMM (BaTa, OMHT, KT'YT, MEIUIIMHCKUM CIIUPT,
3eJIeHKa, MePEeKUCh BOJOPO/a, aHAIBIMH, HAIATBIPHBIN CIUPT, albOYIU, HOIINA U
ap.).
5.4.2 llopaxeHnue 31eKTPUYECKUM TOKOM

HNCcTOYHUKOM  JJIEKTPUYECKOrO TOKAa NP NPOBEACHUM aAHAIM30B Ha
obopynoBaHuu, a Takke npu pabore Ha OBM MOrytr SBUTBCS Nepenajsl
HaIpSHKEHUS, BBICOKOE HAMNPSHXKEHWE UM BEPOSTHOCTh 3aMBIKAHUA YEJIIOBEKOM
AIEKTPUYECKON LIENH.

[Ipoxons wyepe3 OpraHu3M YeNOBEKa, DJIEKTPUYECKUM TOK OKa3bIBAaeT:
TepMUYECKOE JIeicTBHE (OKOTH, HArpeB 10 BBICOKUX TEMIIEPATyp BHYTPEHHHUX
OpPraHOB); JJICKTPOJUTHUUECKOE JEUCTBUE (PaA3JIOKEHUE OPraHUUYECKUX KUIKOCTEH
TeJa W HapyUIeHHE HX COCTaBa); OWOJIOTMYECKOe JeHCTBUE (pa3apakeHue u
BO30Y)KJICHHE KUBBIX TKaHEW OpraHU3Ma, YTO COMPOBOXKIAETCS HEMPOU3BOJIBHBIMU
CYJIOPO’KHBIMH COKPAIICHUSIMH MBIIIIII).

HopMmupoBaHue: 3HaueHHE HANPSHKEHUS B AJIEKTPUYECKOW WENU JOJKHO
ynosnetrBopsaTh [OCTy 12.1.038-82 CCBT [96]. HanpspokeHuss mpUKOCHOBEHUS H
TOKH, MPOTEKAIOIIHNE Yepe3 TEJIO0 YeIOBEeKa MPU HOPMAIbLHOM (HEaBapUiTHOM) PEXKUME

AJIEKTPOYCTAHOBKH, HE JODKHBI TIPEBBINIATh 3HAUYCHUN YKa3aHHBIX B Tabymie 16.

Ta6auna 16 — HopmMmupoBaHue Hanpsi>keHUsi IPUKOCHOBEHHUs U TOKa, [97]

Pop Toka Uu,B I, MA
ITepemennniit 50 ' 2,0 0,3
ITepemennsriit 400 I'ny 3,0 0,4
TTocTosTHHBIN 8,0 1,0
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[Io omacHOCTM MOpa)Xx€HUsl ANEKTPUYECKUM TOKOM nomemnieHus ¢ [19BM u
7ab0opaTopusi OTHOCATCS K MOMEIIEHUsIM O€3 MOBBIIIEHHON OMACHOCTU (COrjacHo
[1YD), T.K. B JaHHBIX TIOMEIICHUSX NPeOoOIaNal0T CICAYIOIIUE YCIOBUSA:
OTHOCUTEJNbHAs BIAXHOCTh cocraBisier 50-60%; Temmeparypa Bo3ayxa B
nomenieHusx He npesbimaer 35 0C; OTCYTCTBYIOT TOKOMPOBOSIINUE MOJbI (TIOJIbI
JIEPEBSIHHBIC).

3amura OT 3JEKTPUUYECKOTO TOKA MOIPa3IeAeTCs:

- 3al[UTa OT MPHUKOCHOBEHHS K TOKOBEAYIIMM YacCTAM 3JIEKTPOYCTaHOBOK
(M30JIAIUS IPOBOJIOB, OJIOKUPOBKA, TOHMKEHHBIC HATIPSKEHUS, 3HAKU 0€30MacCHOCTH
U TIJIAKaThl);

- 3alUThl OT MOPAXEHUS BJIEKTPUYECKUM TOKOM Ha 3IIEKTPOYCTAHOBKE
(3ammMTHOE 3a3eMJICHHE, 3alIUTHOE OTKIIOYCHHUE, MOJTHUE3AIIUTA).

[Tomemnienus, rae pasmeniatorcsi padoure Mecta ¢ [I19BM, nomkHbl OBITH
00OpylOBaHbl  3alIUTHBIM  3a3eMJICHHEM (3aHyJE€HHEM) B COOTBETCTBUH C

TCXHUYCCKHUMU Tpe6OBaHI/I$IMI/I 110 3KCITyaTallhuu.

5.5 IMoxapHasi 6e301aCHOCTH

[Tomemnienne mnabopaTopuu, B KOTOPOW MPOBOAMIUCH WCCICIOBAHUS TI0
II0’KAPOOIACHOCTH OTHOCATCS K Kareropum B — mokapooracHble NOMEIIEHUS:
rOpIOYME U TPYAHO TOPIOUUE KUAKOCTH, TBEPJbIE BEIIECTBA U MaTepHalibl (B TOM
YuCJIe€ THUIM W BOJIOKHA), a TaKXe BEIIEeCTBA W MaTepHalibl, CIIOCOOHBIE TpU
B3aMMOJIEUCTBUM C BOJIOHM, KMCJIOPOJOM BO3/yXa WUJIU IPYT C IPYrOM TOJbKO TOpPEThH,
IpU  YCIOBHM, YTO TIOMEIICHHS, B KOTOPBIX OHU HMEIOTCS B HAJIUYAH WM
oOpararTes, He OTHOCSTCS K KareropusMm A uiau b [98].

B paGounx kabuHeTtax u B Ja0OpaTOpUsiX HEIb3sd MOJIb30BAThCS
JIEKTPOIIUTKAMA C OTKPBITOM CHHPANBI0O WU JPYTUMH  000TpEeBaTEIbHBIMU
npubopaMu C OTKPBITHIM OTHEM, T.K. MPOBEJCHHUE JTA0OPATOPHBIX PA0OT HEPEIKO
CBSI3aHO C BBIJICJICHHEM MOKapOB3PHIBOONIACHBIX MAPOB, Ia30B, TOPAUUX KUJIKOCTEN U

BemecTB. PaboTel BemyTcss TIpU  CTPOTOM  COONIOACHUM TIPABWII  MMOXKAPHOU
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oe3omacHoctu. Ilo oxoHuanum paboT B JaOOpaTOpUM HEOOXOIMMO MPOBEPUTH
ra3oBbIe KpaHbl U OTKIIOYUTH SJIEKTPOIHEPTHUIO HA OOIIEM PYOMIIbHHUKE.

[Tocne oxoHuyaHus pabOTHI BCE MPOU3BOJCTBEHHBIC MOMEIICHHUS JIOJKHBI
TIIATETFHO OCMATPUBATHCS JINLIOM, OTBETCTBEHHBIM 32 MOKApPHYIO O€30MaCHOCTb.

K OCHOBHBIM OTHEracHUTENIbHBIM BEIIECTBAM OTHOCATCS BOJA, XUMHUYECKas U
BO3AYIIHO-MEXaHWYecKasl MeHa, BOJSHOW Map, CyXHe IMOpPOIIKH, MHEPTHHIC Ta3bl,
TaJIONIUPOBAHHBIE  COCTaBbl. [  NEPBUYHBIX  CPEACTB  MOXKAPOTYIICHUS
NpUMEHSeTCS TIECOK, BOMIOYHBIE TOKPHIBAIA.

B 3manuu mu1st 1abopaTopHbIX HCCIEI0BaHNN U KaMepallbHbIX PabOT HMEIOTCS

TOJIKO TIOPOIIKOBbIe orHeTymuTenu tuna OI1-03.

5.6 3akoHoaaTesbHOE PeryJiHupoOBaHUEe MPOEKTHBIX pPelleHui

[IpaBoBO¥ OCHOBOM 3akoHOJATelbcTBA B oOjactu oOecrneueHuss bIXK/]
seisieTcs Koncrurynus [92] — ocHOBHOM 3aKOH roCcy1apCcTBa.

[IpaBoByt0 OCHOBY oOecrieueHusi O€30MAaCHOCTU  KU3HEACSATEILHOCTH
COCTaBISIIOT  COOTBETCTBYIOLIME  3aKOHbI M IIOCTAHOBIICHUS,  MPUHSITHIC
npeacTaBuTeNbHbIMU OopraHaMu Poccuiickoit @enepauun (1o 1992 r. PCOCP) u
BXOJSIIUX B HEE PECIyOJIUK, a TAK)KE MOJJ3aKOHHbIE aKTHhl.

[IpaBoBOI1 OCHOBOM 0OO€cTieUeHUsI TOCYITapPCTBEHHON O€30TaCHOCTH SIBJISIETCS
HEeNbld psin geaepaibHbIX 3aKOHOB 0 Oe3omnacHocTH. ObecnedeHue KOJOTHUUECKOM
6e3omacHocTu Ha TeppuTopun PD, GpopmMupoBaHue U yKPEIUIEHHE SKOJIOTHYECKOTO
MpaBOMNOPSIKA OCHOBaHbI Ha JeicTBuM ¢ MapTa 1992 r. denepanbHoro 3akoHa «0O0
OXpaHE  OKpYXalUIEd MNPUPOJHOW  CpeabD» B  KOMIUIEKCE C  MEpamu
OpraHU3allMOHHOI0, TPAaBOBOr0, SKOHOMHUYECKOTO U BOCHUTATEIBLHOIO BO3/IEHCTBUS
[94]. Hacrosimmii 3akoH ompezenser oOmue s PD opraHu3annoHHO-IIPABOBBIC
HOpPMBI B O0JacTH 3amuThl TpaxkaaH P®, WHOCTpaHHBIX TpaxmaaH W Juil 0Oe€3
IPaKJIAHCTBA, HAXOIAIIMUXCS Ha Tepputopun PD, Bcero 3emMenbHOr0, BOIHOTO,

BO3JIYIIIHOTO MpOCTpaHcTBa B mpedenax P® wunm  ero yactd, OOBEKTOB
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IIPOU3BOJICTBEHHOIO U COLMAIBHOIO HA3HAUEHHUS, a TAKKE OKPYKAIOIIEH TPUPOIHON
cpexsl oT UC pupoIHOTo M TEXHOTCHHOTO XapakTepa [99].

[IpaBoBoe oOecnieueHrne OE30MACHOCTH KUZHEAEATEIILHOCTH Ha IPOU3BOJICTBE
BKJIIOYAET 3aKOHOAATENILCTBO O TPyJe M oxpaHe Tpyna. Hacrosmuin ®PenepanbHblil
3aKOH ONpeEJeIAeT IPABOBbIE, SJKOHOMUUECKHE U COLIMAJIbHBIE OCHOBBI 00ECIICUEHNUs
0€30I1acCHOM SKCIITyaTalluy ONACHBIX MPOU3BOICTBEHHBIX OOBEKTOB M HAIIPaBJIEH Ha
NpEeayNpexXICHUE aBapuil Ha OMACHBIX POU3BOACTBEHHBIX O0BEKTAX U 00ECIIEUEHHE
TOTOBHOCTU  DJKCIUIyaTHPYIOIIMX  ONAcCHblE  IIPOU3BOJCTBEHHBIE  OOBEKTHI
IOPUIMYECKUX JHUI W HHIWBUAYAJIbHBIX MpEAIpPUHUMATENCH (Jajee Takxke -
OpraHu3alliy, HSKCIUTyaTUPYIOIIME ONAcHble MPOU3BOACTBEHHBIE OOBEKTHI) K
JIOKAIM3AIMH U JINKBUIAIMH TIOCIICACTBUI yKa3aHHbIX aBapuii [99].

B ¢enepanbHOM 3akoHE O paaMAllMOHHOM O€30MACHOCTH OIpPEACIIAIOTCS
IIPABOBBIE OCHOBBI OOECTIEUEHUS] PaJAMALMOHHON O€30IIaCHOCTH HAaCeNeHHUs B LIEJAX
oxpansl ero 310poBbsi[100].

[Ipu pa3paboTke JaHHOrO pas3zelia YYUTHIBAIUCH HEOOXOJMMBIE HOPMBI U
TpeOoBaHus 3akoHOB Poccuiickoil denepauuu npu paboTe B MOJEBBIX YCIOBHSX, B
7a00paTOpuu M 3a MEPCOHAIBHBIM KOMIIBIOTEPOM, a Takke TpeOOBaHUs TPYAOBOIrO

KoJziekca Poccuiickoit dhenepanum.

56



6 ®uHAHCOBBIIl MEHEKMEHT, pecypco3¢PpeKTUBHOCTH U pecypcoclepexeHne

TexHUKO-3KOHOMHYECKOE 000CHOBAaHWE HAYYHO-HCCIIE0BATEILCKON PaboThI
MIPOBOJUTCS C TEJBI0 OMNMPEACICHUS W aHaiW3a TPYAOBBIX WM JCHEXKHBIX 3aTpart,
HalpaBJICHHBIX Ha MX pealu3alfio, a TaK)Ke YPOBHSI HMX HAyYHO-TEXHUYCCKOU
pesynbratuBHOCTH [101]. JI7s1 BBITTOTHEHHUS ATOTrO HYKHO MPOU3BECTH CIICIYIONINE
BU/IBI pabor, KOTOpBIE BBITIOJTHSFOTCS MOCJIEA0BATEIBHO: MOJIEBbIE
OMOTeOXMMHUYECKUM METOJI0M, JabopaTopHble M KaMmepaiabHble. Ha ocHoBaHuM
TEXHUYECKOTO IUJIaHa PACCUUTHIBAIOTCS 3aTpaThl BpeMeHu u Tpyaa. C 1embio
BEISIBJICHUS JICHS)KHBIX 3aTPaT, CBSA3AHHBIX C BBIMOJTHCHHEM TEXHUYECKOTO 3a/IaHMS,
HEO0OXOJMMO OMPENEIUTh MPEXKIAEC BCETO BPEMsl Ha BBINOJIHEHHE OTACIBbHBIX BHUJIOB
paboT MO MPOEKTY, CINIAHUPOBATH UX MOCJIEA0BATEILHOE BBIOITHEHNUE U ONIPEICIIUTh
IPOJIOJKUTEILHOCTD BBIMTOJIHEHHUS! BCETO KOMILIEKCa paboT MO MPOEKTY.

PaboTa npoBoaunace Ha Tepputopun [laBnogapckoii obnactu, Kazaxcran. B
Ka4ueCTBE YCJIOBHO (DOHOBOIO ydyacTKa BBIOpAHO cCeJo YCIEHKa, PacloJIOKEHHOE B
Kynynnunckoii creriu B 96 kM ceBepo-BocTouHee oT [laBnogapa (061acTHOM HIEHTP
[TaBmomapckoi 001acTH), B KQUECTBE TEXHOTE€HHO- HArpy>KEHHOr0 ydacTKa BbIOpaH
ropoj IKkubacTy3, pacnojioKeHHbIH B 132 KM K 10ro-3amajay oT 00JacTHOTO IIEHTpa.
Brie3q Ha mmomaaku ocymiecTBIsics Ha aBTomoouie. s otbopa nmpod B Kaxaom
HACEJICHHOM ITyHKTE y YaCTHBIX JIMIl ObUIO KyIUIEHO | MyekomuTaromiee (CBUHBS
nomartiHss). 3a0oil ocobelt W mpenapupoBaHUE WX OPraHOB MPOBOJIUIIOCH Ha
TIOIBOPHE UX COJCPIKAHMSI.

6.1 IlnaHupoBaHue, OPraHU3aINUA U MEHEIKMEHT NP NMPOBEIEHUHU
padort
Opeanuzayuonnsii nepuod. Ha cragum OpraHuU3allMOHHOW IMOJATOTOBKHU
CTaBUTCA 3aJladya Ha MPOBEJCHUE TEOAKOJIOTHUYECKUX HMCCICTOBAHUMN, MPOU3BOIUTCS
KOMILJIEKTOBAaHUE  TOAPA3ACICHUS  HWHXXCHEPHO-TEXHUYECKHUM  TIEPCOHAJIOM,
noAOUparOTCs MPUOOPHI, 000PYIOBaHUE, CHAPsHDKEHUE W MaTepuasbl, MPOBEPSETCS
MPUTOAHOCTh M TOYHOCTh MPUOOPOB, PACHPENETSIOTCS O0O0S3aHHOCTH MEXKIY

COTPYIHHUKAMU, OCYIIECTBIISIOTCS MEPONPUSITHS MO O€301aCHOMY BEACHHIO PaldoT.
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Ilonesou nepuoo. Bo BpeMs TOJIEBOTO TEpHOJa MPOU3BOAUTCS OTOOP Mpod
OMOJIOTMYECKOTO MaTepuana Miekonuraroumx. OnpoboBaHue MPOBOAUTCA Ha
OTHEJIbHBIX IUIONIAJKAX, PACIOJOKEHHBIX Ha YAAJIEHHOM paccTosHuu. Bcero 2
OTJAEJbHBIE TUIOMAJKH, IO | MIOMIAaIKe B KaKA0U 30HE UCCIEAOBAHUS.

Kamepanovusiii nepuoo. KamepaiibHble pabOThl 3aKIIIOYAIOTCS B MOATOTOBKE
npo0 K aHamu3aM, HWHTEpPHpEeTald pe3yIbTaToB M 00pabOoTKe MOIyYEHHBIX
MaTepuanioB. Bcs momydeHHas wHGOpMAIus MPEACTaBISETCS B BHIE OTYETa B
COOTBETCTBHUH C I'€03KOJIOTMUECKUM 3aJJaHueM U TpeOOBaHUAM K T'€0IKOJIOTHYECKUM
HCCIICIOBAHUSIM.

BreinmosiHeHre  Te0AKOJOTHMYECKUX  padOT  MPOUCXOJUT C  MOMOIIbIO
CHeUanucToB U pabounx. CHaOkKeHUE MOJIEBBIX pa0OT MPOUCXOIUT MYTEM BBIIAYU
HEOOXOJIMMBIX MAaTEpHaJIOB, MNPUOOPOB, a TAKXKE BBIIUIAUUBAIOTCS JEHBIU Ha
MATAHHUE.

Qunancosvili  naaw  TO3BOJSET  IUIAHUPOBATH  OIOKET  IMPOEKTA.
DUHAHCUPOBAHUE TE€OIKOJOTMUYECKUX PabOT OCYIIECTBISETCS MOKBAPTAIBHO, ATO
yI00OHO W HWHBECTOPY, M HCIOJHUTEISM, TaK KakK TIepBble MOTYT CIEIUTh 3a
MPOMEKYTOUYHBIMU PE3yJIbTaTaMM, a BTOPbIE MOTYT CO3/IaTh HEOOXOIUMBIE 3amachl U
IUIAaHUPOBATh BBIMOJIHEHHE pPaboT W jgoxonapl. Wrtorm ¢QuHaHcOBOro u IuIaHa
BKJIFOYAIOTCS B IOTOBOP C MHBECTOPOM, KOTOPBII UMEET FOPUANYECKYIO CHUITY.

@DUHAHCOBBIM IUIAaH BKJIIOYaeT B ceOs pacdyeT OCHOBHBIX PacxooB
(bU3NYECKUX eIUHUI PadO0T, OOIIYI0 CMETHYIO CTOMMOCTh T'€09KOJIOTHYECKUX padoT
(bopma CM-1), pacdyer CTOMMOCTH, C YYE€TOM aMOPTHU3AIMOHHBIX OTUYUCIICHUM,

OCHOBHBIX (DOHJIOB.

6.2 JK0JIOr0-re0XuMIYecKue padoTbl OMOreOXUMHYEeCKHUM
MeToA0M
Conepxanue paboT: BBIOOp MyHKTOB 0TOOpa MpoO, 0TOOp mMpod marepuasna
BPYYHYI0, MapKHpOBKa TMAaKETOB JUIsi MpoO, ITUKETHPOBAHWE U YIAKOBKa TMPOO,
U3y4YeHHE U ONHUCaHue MmarepuasioB mpod. OTpaxeHue | 3aKpeIuieHHe Ha

MapIIpyTHOW KapTe MYyHKTOB HAOIIOJEHUs, CyllIKa Marepuaia mpoO, perucrpanus
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po0 B XKypHaJe.

[Ipo6Gsl  OmoOrHyYecKOro MaTepuanga oOTOMpaTuch U 00pabaTHIBATIHUCH
nooyepeaHo. OCHOBHBI KpUTepuil oTOOpa: Bo3pacT ocobu a0 1 roja, mojaoBoi
NPU3HAK (TOJIBKO KEHCKUE 0COOM).

JlabopaTopHsblie padoThl. J[aHHBIN 3Tan paboT BKIIOYAET MOATOTOBKY MPOO K
MAaccC-CIIEKTPOMETPUUECKOMY aHAJIN3Yy ¢ MHAYKTUBHO CBSA3aHHOM IUIa3MOMN, KOTOPBIN
BBITMIOJHSCTCS TMOAPSAYMKAMH B  HAyYHO-0Opa30BaTEIbHOM nentpe «Boga»
HanuonansHOro HccnenoBarenbckoro TOMCKOTO MOJMTEXHUYECKOTO YHUBEPCUTETA.
BrinonHsanock BblAeIeHUE OMOJOTMYECKON JKHIKOCTH W3 OpPraHOB U TKaHEH
MiekonuTaromero. Bcero anga  ananuza Obuto  BeimeneHo 16 mpoO  BOwI
OMOJIOTUYECKOH.

Kamepanbubie padorbl. KamepanpHas oOpaboTka mMaTepuaioB BKIIOYAET:
coop M cucremaruzalui HHGOpMaLUKU OO0 UCCIEIyeMOM TeppuTopuu; cOop
UCXOAHBIX JAHHBIX M HMX CHCTEMATH3aLMIO0 B IOCJIENOJIEBOM MEPUOJ; COOCTBEHHO
KaMepaJbHyl0 00pa0OTKy MaTepuasoB; BBIBEJCHHE CICIUAIN3UPOBAHHBIX KapT;

MAIINHOIIMCHBIC 1 rpa(bnqecm/le pa60TI>I.

6.3 broaker HAy4YHOTro HcC/Ie0BAHUSA
Bunbr paboT, KoTopbie HEOOXOAMMO TPOBECTH MJisi TE€OIKOJOTUUYECKUX
UCCIIEIOBAaHUM yKa3aHbl B T'€0IKOJOTUUECKOM 3aJaHuu. Bujbl, yCiaoBus U 0OBEMBI
pabotr mpezacTtaBieHsl B Tabnmune 17 (TexHudeckuit 1iaH). Ha ocHoBaHHMH

TEXHUYCCKOI'O IJIaHa PaCCYHUTBIBAIOTCSA 3aTpaTbl BDEMCHU U Tpyda.

Ta6auua 17 - Buabl u 00beMbl IPOEKTHPYEMBbIX Pa0OT (TeXHUYECKUI MJIAH)

Ne Bunabi pador Oo0BeM YcaoBusi npou3BoOACTBA Bun
En. Koxa-Bo pador o0opyroBanun
H3M. |

1 2 3 4 5) 6
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OkoJoro- npoda | 16 ITpusszka nyHKTOB | CKanpnenb
reOXMMUYECKHE HaOII0ACHUS - | Xumuueckas
paboThI rJ1Ia30MepHas. [IpoGs1 | mocyna
OMOreOXMMHYECKUM oTOuparoTcs npu nomouu | Bakyymubie
METOI0M CKaJIbIIEII. VYnakoBka | mpoOHpKU ¢
KaXKI01 poObI B | KPBIIIKOH
MOJUATUIICHOBBIA  makeT. | JKypHasbl
O6o3HayeHue mpod, U WX | PETHCTPALUOH
peructpanys - Ha OJaHKax | HbIE pa3HbIC;
OTUKETOK U  KypHanoB | Kapannmam
YCTaHOBJEHHOH  (POPMBI. | IPOCTOIA;
Breinenenne  Boabsl w3 | KHmkka
OpraHoB u TKaHEW | STUKETHAas;
MJIEKOITATAOILIETO. Pyuxa
[IAPUKOBAsI
(6e3
CTEPIKHS).
Kamepanbnas pabora | mpoba | 16 BrIsiBIICHHE  WCTOYHHKOB | BIOKHOT
o0OpaboTka 3arpsi3HEHUS M MyTeH | MaJoro
MaTepHaIoB 3KOJIOTO0- TPaHCHOPTUPOBKH pasmepa
T€OXUMHUYECKHUX BellecTB-3arps3HuTeneil B | Knura
pabot (6e3 OKPY’KaIOIIIYIO cpeny. | KOHTOpCKas
UCTIOJIb30BaHUS Pazpabotka [MTanka  gns
O9BM) pEKOMEHalui Oymar
IIPOBEICHUS Pyuka
MIPUPOJOO0X PAHHBIX [IAPUKOBAsI
MEpPOIPUITHIA. (0e3 crepkHA)
Jononxenue HOBbIMM | Bymara
JTAaHHBIMH MOJIEBBIX | KOMMPOBAJIbHA
KHIKEK, KYpHAJIOB, | S
KaTaJIOTOB.
Kamepanbnbie npoba | 16 AHanuTHueckue U | DIEKTPOHHO-
paboTsl, 00paboTKa pacueTHble palOTHI (TabJl. | BHIYUCIUTEIND

MaTCpHaJIOB 3KOJIOr0-

60, CTPOKH 29-32):

Has MalllMHa
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F€OXUMHUYECKUX U3y4yeHue pe3ynbTaToOB

pabor (c aHaJIM30B Mpo0 U uX
HCIOJIb30BaHUEM cUCTeMaTH3alus; aHaau3
OBM), Xapakrepa pacrpe-
JIEJIEHUS 3JIEMEHTOB-
MHIUKATOPOB C

MOCTPOCHUEM  TpaUKOB
pacnpezeneHus

COIEP)KAHUK  DJIEMEHTOB;

dbopMupoBaHue TeOXu-
MHUYECKHX BBIOOPOK;
COOCTBEHHO pacyer
reOXUMHYECCKUX

nokasaresneit; opopmiieHue
MOJYYCHHBIX JaHHBIX B
BHJIe TaOiuI, TpaduKoB,

JuarpaMm.

4 | JJabopaTopHbIe npoba | 16 AHanus npo0 TabopaTopHoe
UCCIIEIOBAaHHS 000opyI0BaHH

€

6.4 Pacyer 3aTpaT BpeMeHH U TPY/Aa 10 BUAAM padoT

Pacuer 3arpar BpeMEHM Ha I'€0JKOJIOIMYECKHE padOThl ONPEIEIIEH MOPSAOK
«HCTpyKIIMEH 110 COCTAaBICHHUIO IPOEKTOB M CMET Ha re0JI0ropa3Bel0uHble paboThD)
u CCH-93 Boinyck 2 «l'eoskonoruueckue padoTsl». M3 3TOro crnpaBoOYHUKA B3SITHI
CJIEYIOIME JaHHbIE!
® HOpMa BPEMEHHM, BbIpA)KEHHAS! HA €IMHUILY TPOYKLIHH;
e ko3 PuIMEHT K HOpME.

Pacuer 3aTpaT BpeMeHH BBINOJIHAETCS 110 popMyJIe:

t=Q*Hy*K, rae

Q- 00BeM pabort; Hy - HOopMa BpeMenu; K - cooTBeTcTBYIOImMN K03()OUITMEHT

K HOpME.
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Hcnonp3yss TEeXHMYECKUH IUIaH, B KOTOPOM YyKa3aHbl Bc€ BHUIBI pabOT

HGO6XOI[I/IMO OIIpCACIUTD 3aTpaTbl BPECMCHH Ha BBIITOJIHCHUC KaXX/I0TO BHUAA pa60T B

CMCHAX U MCCilax. I[JDI OTOT'O 3aIIOJIHACTCA T3.6JII/IHa 18.

Takum 00pa3oM, T€OXHUMHUYECKHE HCCIEAOBAHUSA OYIET BBIMOJIHATH OTPS,

coctosui U3 2 uyenoBeKk (reoskosior, paboumit 2 karteropuu). To ecTb TO

KOJIMYCCTBO HCHOHHHTGHGﬁ, KOTOPOC

POEKTUPYEMBIX padoT.

HEOOXOMUMO  JUIA

HUCIIOJIHCHHA

BCCX

Ta6auma 18 - Pacuer 3aTpaT BpeMeHH HA re0dKOJOTHYeCKHe HCCIeI0BAHNS

Ne | Buasl pador O0Bem Hopma Ko3¢ppunue | Hopmatususiii | UToro
Ex. | Koa- | pourensn | HT, K HOKYMEHT qeJr./c
u3 | BO octu, H MeHa,
M. N
1 2 3 4 5 6 7 8
1 | DKOJIOro-reOXuMHUYECKHE mT. | 16 0,1528 1 CCH, BpIII 2, 2,4
paboThl GMOreOXUMHYECKIM Tabmn. 41, ctp. 2,
METOJIOM cT. 6

2 | Kamepanbhas pabora mr. | 16 0,0168 1 CCH, BpIm. 2. 0,2
00paboTKa MaTepHrasoB Tabm. 59, cp. 1,
3KOJIOTO- TEOXUMUYECKUX cT. 4
pabot (6e3 UCToIb30BaAHMS
3BM)

3 | KamepanbHbie paOoTHI, mr. | 16 0,03 1 CCH. Ben 2. 0,4
00paboTka MaTeprasoB Tabn 61, ctp.3,
9KOJIOTO- TEOXUMHYECKUX cT.5
paboT (¢ UCTIOIB30BAHUEM
5BM),

Hroro: 3,0

6.5 PacueTr npou3BOAUTEILHOCTH TPY/a, pacyeT NPOJAOLKUTEIbHOCTH

BbINOJIHEHHSI BCEro 00beMa NMpPoeKTUPYEMbIX padoT

OCHOBHBIM TTOKa3aTejieM JJI TNTAaHUPYCMBIX pa60T BO BPCMCHH CUHUTACTCHA

MMPOU3BOAUTCIBHOCTDL TPYyAa 3a MCCAII.
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OCHOBHBIM TOKa3aTejaeM Ui TJIAaHUPOBAHMSI, OPTaHU3AIMU W YIPaBICHUS
MPOCKTUPYEMBIMU PabOTaMU SBJISICTCSI TIPOU3BOJAUTEILHOCTh TpyAa. ITH TEXHHUKO-
HPKOHOMHUYECKHE TMOKa3aTedr HEOOXOAUMBI IS TUIAHHPOBAHHS MPOSKTUPYEMBIX
pa6ot. [IpousBoaurensHOCTh TpyAa 3a Mecsl (I1,..), onpeaensercs no popmyIe:

HmeczQ/TyCJz*n
n= Q/ IYMec * Tycn

20e Q - oovem pabom; T, - 6pems NpoeKmuoe 6 pacyemuvix eOUHUYax
(mecsy) 015 Kaxcoo2o suoa pabom,; N- Ko3ph@uyuenm 3a2py3Ku.

[IpowsBenss pacyeThl MO JAaHHBIM BBIIIE (GoOpMyIaM IoIydaeM Tpedyemoe
KOJIMYECTBO Opura.

[ToneBrsie paboThl mpoxoasT B Mae U okTsOpe. [lonmeBbie paboThl OymyT
OCYIICCTBIATBCA B TEUYCHHE CYTOK. [paHCIOPTHpOBKA TIEpCOHala Oyner

OCYHICCTBJATHCA: HA MCCTO pa60T H I1I0CJIC OKOHYaHU:.

Ta6auna 19 - Pacuer 3aTpar Tpyaa

Paooumnii 2
T'eoskoJ10T
Ne Buasbl pador T KaTeropuu

H, yen/cmena H, yen/cmena

DKOI0ro-re0OXMMHYECKre pPaboThI
1. 4.8 2,4 2,4
OMOreOXMMHUYECKUM METOJIOM

OxoHuaTenbpHas KamepaibHas 00paboTka
2. 0,4 0,2 0,2
(0e3 ncrnonb3oBanusg OBM)

OxkoHuaTenpHas KamepaibHas 00padoTKa (C

ucnois3oBanueM JBM)

Hroro: 5,6 3 2,6

6.6 HopMBbI pacxo10B MaTepuajioB

B cooTBeTcTBHH CO CIPaBOYHUKOM CMETHBIX HOPM Ha I'e€0JIOrOpa3BeI0YHBIC
paboTel B Tabnmie 20 nmpencTaBieHO HAMMEHOBAHUE MAaTEPHUAIOB HEOOXOIUMBIX IS

MPOBEICHUS TeOXUMHUUECKUX padoT. B Tabmuie 21 pacuer 3arpat Ha ['CM.
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Taﬁ.lmua 20 - HOprI pacxoaa MaTepuajioB Ha MPOBEACHUEC I'COXUMHNYECCKUX

pabot
Hopwma pacxona
HaumeHoBaHue u XxapakTepuUCTHUKa U3IETUs MaTepuana (IT.) Lena, py0. CyMgIa,
1 mecsir paboThI P
BakyyMHbBIe TPOOHPKHU C KPBITIIKOH 16 11 176
JKypHaJisl perucTpalioHHbIe pa3HbIe 1 70 70
KHWKKa STUKETHAsI 0,12 50 6
Kuura KoHTOpCKAast 0,2 200 40
brnokHoT Maiioro pazmepa 2 70 140
Kapangam mpocroii 5 7 35
Jluneiika yepTexHas 0,5 15 7,5
Pesunka yueHndeckas 2 10 20
Pyuka mapukoBas (0e3 cTpexHs) 2 40 80
Hroro: 574,5

TpaHncnopTHbIE pacxojbl JAaHHOTO HCCIEIOBAHMUS  CKJIAIbIBAIUCh U3
CTOMMOCTH TIpoe3/ia 10 MecTa mpoBeaeHust uccienosanus (r. [laBnomap Kazaxcran,
mapmipyT Tomck-IlaBnongap-c.Ycnenka-IlaBnogap-Okudacys-IlaBnogap-Tomck) wu
pacxo/ioB roproye-cMa3ouHbIX MarepuaioB. CTOUMOCTh aBTOOYCHOro Owiera 10
mecrta nposenenus padot (ITaBmogap,Kazaxcran) cocrasnsier 2100 py6uneit B oauH
koHerl. CtommocTh mpoesna mo MapipyTy Tomck-IlaBmomgap-Tomck aBToOycOM
coctaBut 4200 py6Oneit. B cBsi3u ¢ TeM, 4To mpoObl OMOJIOIMYECKOro MaTepualia
OoTOMpAalOTCA B yAaJIEHHBIX HACEJIEHHBIX MyHKTaxX OT ropoja llaBmomap, mpeactout
BbIe3/] Ha aBTomMoOusie. Paccrosuue ot I[laBnogapa o c.YcrneHnka coctaBiser 96 kwm,

U CTOJIbKO >K€ TPEICTOMT TMpPeoJoyieTh Ha oOpaTHOM myTu. PaccrtosHme ot
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[TaBnomapa no r.Okubacty3 coctaBiser 132 kM, U CTONBKO ke oOpatHo. Bcero
npeacTouT mnpoexarb 456 kM Ha aBromoOwie. Iloe3gku OCyHmIeCTBISUIMCh Ha
aBTOMOOMIe mitsubishi montero sport, pacxom OeH3mHa KoToporo Ha 100 kM
coctaBisier — 13,8 51, orcioma ciemyer, uro Ha 1 kM mytu pacxoxyercs 0,138 n
OcH3uHa, a Ha 456 kM, npu ctoumocTH O6eH3uHa AM-92 — 38,0 pyOieit, 3aTpaThl Ha

['CM cocrasmsrot 2391 py0isb (Tabnuma 21).

Taoauna 21. Pacuer 3aTpat na 'CM

No HaumenoBanue KonuuectBo CroumocTs 3a 1 1. (py0)
ABTOTPAHCIIOPTHOTO CPENICTBA
1 bensun, AM-92 456 xm 38,0
Hroro: 2391

HToro TpaHcnopTHBIE pacXobl COCTABIAOT: 6591 pyOib.

6.7 Pacuer 3aTpar Ha onJaty Tpyaa

Omata Tpyna 3aBUCHT OT OKJIaJla M KOJMYECTBA OTPAOOTAHHOTO BPEMEHH,
IIPY pacueTe YYMTHIBAIOTCS MPEMHUATIbHBIC HAYUCICHUS W PaOHHBIN KOA(DHUIIMEHT.
Tak (opmupyercs dboun omnarel Tpyaa. C yd4eToM AONOIHUTEIBLHON 3apaOOTHOM
miatel hopmupyeTcst poH1 3apaboTHOM maTel. Torosast cymma, HeoOXoaumast s
OIIaThl TPyJa BCEX PAaOOTHHKOB, COCTABJSETCS MPU YYETE CTPAXOBBIX B3HOCOB,
3aTpaT Ha MaTepualibl, aMOPTU3AIMI0 O0OpYyAOBaHMs, KOMaHIUPOBOK W pe3epna.

Pacuer omnatel Tpyna npeacTaBieH B Tabmuie 22.
Pacuer ocyrecTBiIsieTCs B COOTBETCTBUU C (POPMYIIaAMHU:
311 = Oxn*T*K,
rIe
3I1 - 3apaboTHas 11aTa,

T - orpaboTtaHo mHEH (IHU, YACHI),
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Oxu - oknag (pyo.),

K - ko3¢ dpunmeHT paitoHHBIH.

JI3IT = 31T%7,9%,

rae JI3I1 - nononuutenbHas 3apadbotHas miaata (%).

D3I =

rae O3I1 - ponn 3apaboTHOM TIaTHI (PYyO.).

3I+131,

JlonosnHuTenbHast 3apaboTHas riata paBHa 7,9% OT OCHOBHOM 3apabOTHOM

IJ1aThl, 32 CYET KOTOPOU opMupyercst GoH]I ISl OTIaThl OTITYCKa.

Tabauna 22 - Pacyer omiarsl Tpyaa

3aTpatbl [ueBHas Pakonrbi
No CrtaTbu OCHOBHBIX PacX0JI0B HWroro, pyo
Tpyna CTaBKa, pyo K03 duHeHT
OcHoBHas 3/
1 Wwnxenep 3 44521 1,3 1736,3
2 PaGouwuii 2 kaTeropuu 2,6 331,51 1,3 1120,5
Hroro 2856,8
JomnonuuTenbHas 3/1 (7,9%) 225,6
®O3I1 (Donx 3apabOTHON TIATHI) 3082,4
Hroro 3082,4
Ta6auna 23 — Pacyer 3aTpaT Ha noJApsiiHbIe PadOThI
Ne Merton aHanu3a KoauuectBo CTOouMOCTbD, Hroro
mpo0 pyo
1 Macc-CeKTpoMeTpUIEeCKHA 16 2500 40000

AHAJIN3 C UHAYKTHUBHO

CBSI3aHHOW IIJIa3MOH
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2 Hroro 40000

6.8 Pacuer aMOpTH3alIMOHHBIX OTYUCIEHUH

CyMMa aMOpPTM3AaLIMOHHBIX  OTYUCIICHMM  ONPENENSeTCS  HUCXONd U3
0amaHCOBOM CTOMMOCTH OCHOBHBIX IMPOU3BOJCTBEHHBIX (POHIOB M HEMATEPHAIbHBIX
AKTMBOB W YTBEPXKACHHBIX B YCTAHOBJICHHOM IIOPSJKE HOPM aMOPTHU3aLNH,
YUUTBIBAs  YCKOPEHHYKO  aMOpPTM3allMl0 MX  aKTWBHOM  4acTh.  Pacuer

aMOPTHU3AIMOHHBIX OTYMCIICHUN TIPEICTaBICH B Tabnuie 24.

Ta6auna 24 - Pacuer aMOpPTH3aLMOHHBIX OTYUCIEHHIA

banancoBas Bpews
HaumenoBanue Ko | cTOMMOCTE, py6. T'onoBas Hopma OEHOTO Cymma
00BEKTa OCHOBHBIX aMOPTHU3ALNH, aMOpPTHU3ALHH,
BO OJIHOTO 0 HCIIOJIb30BaHU,
¢dhonmOB BCETO % % pyo.
o0BeKTa
Hoyt6yk HP
s 1 48 000 48 000 20 100 9600
Pavilion
UTOIro 9 600

6.9 O61uMii pacyeT cMeTHOI CTOMMOCTH HAYYHO-HCCJIeI0BaTEIbCKONH PadoThI
OOmmii pacdyer CMETHOM CTOMMOCTH HCCIeAoBaHUN odopMmIIsieTcsl 10
TUIIOBOM (opMme. ba3oil 1isi BceX pacdyeToB B ATOM JOKYMEHTE CIIy>KAaT: OCHOBHBIE

pacxoabl, KOTOPBIC CBA3aHbI C BBIIIOJITHCHUCM pa60T.

Ha »Ty 0a3y HayuCHISIOTCA MPOLIEHTHI, 00ECNEUMBAIOIINE OPraHU3alUI0 U
yhnpaBjieHHue padoT MO MPOEKTYy, TaK Ha3bIBAEMBIE PACXOJbI, 3a CYET KOTOPBIX
OCYUIECTBJISIIOTCS ~ COAEp’KaHWE BceX (DYHKIHOHAIBHBIX OTAEJIOB CTPYKTYpBI

npeanpusatua. Haknagaeie pacxonsl coctaBisitoT 10% OCHOBHBIX pacXoJ0B.

IImaHoBBIC HAKOIUICHUS - ATO 3aTpaThbl, KOTOPLIC MPCANPUATUC HCIIOJIL3YCT

I CO34aHusA HOpMaTI/IBHOﬁ HpI/IGBIJ'II/I, KOTOpas HCHOJb3YCTCA: - JId BBIIJIATHI
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HAJIOTOB U IJIaTeXel OT MpUObLIK; - @ TakXKe A1 (HOPMUPOBAHMS YUCTONU MPUOBLIH U
co3nanus (ouaoB mnpeanpustus (doHIa pa3BUTUS TMPOU3BOJACTBA U  (HoHMAA
counanabHoro paszButusi). CylecTByeT YTBEpXkKACHHbII HopmatuB «llnaHoBbIX
HakoryieHui» paBHbld 14 - 30% OT CyMMBI OCHOBHBIX M HaKJIaJHBIX PAacXOOB.
BriObupaeTcst HOpMAaTUB MO COTJIACOBAHMIO € 3aKa3YMKOM. B JaHHOM mpoekTe B3AT

HopmaTuB 15%.

Pe3epB wucnonb3yercs Ha HENpeABUICHHBIE pabOThl M 3aTpaThl U
MIpeIHa3HAYCH TSI BO3MEIICHUS PacX0/I0B, HEOOXOIUMOCTh B KOTOPBIX BBISIBUJIACH B
npolecce MNpPOU3BOJCTBA pabOT M HE Morja ObITh y4YTE€HAa MpPU COCTABIIEHUU

MIPOEKTHO-CMETHOM JoKkyMeHTaimu. Pe3eps cocrasisetr 3% OT OCHOBHBIX 3aTpar.
OO0t pacyeT CMETHOM CTOMMOCTU paboT OTOOpakeH B TabuIle 25.

Tab6anua 25 - O0muii pacyer CMeTHOI CTOMMOCTH padoT

No B o, Kon- | Enunnunas | Ilomnas cmeTHast
BO paciieHka CTOUMOCTB, PYO.
I OcHoBHBIE pacxobl
1 |MarepuanbHble 3aTPaThI 7165,5
2 |3arpatsl Ha orIaTy TPyAa 3082,4
3 |Crpaxossie B3HOCHI (30% ot D3II) 9247
4  |AMoOpTH3alIMOHHBIE OTYHCIICHUS (HOYTOYK) 9600
Hroro ocHoBHEIX pacxoaos (OP): 20772,6
Il Haxnagnsie pacxonst (HP) % 10 ot OP 2077,2
Htoro ocHOBHBIX 1 HakJaaHbIX pacxonoB (OP+HP): 22849,8
Il TInaHOBBIE HAKOTICHUS % 15 ot (HP+OP) 3427,4
IV TonpsiauHeie paboThl 40000
V Peseps % 3 or OP 623,1
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Hroro cmetrHass CTOMMOCTE 66900,3

HAC % 18 12042,0

Hroro ¢ yuerom HJC: 78942,3
Takum  00pa3oMm, CTOMMOCTh HCCIICJOBAaHWUH  AJIEMEHTHOTO COCTaBa

OMOJIOrNYeCKOM KNIKOCTH, BBI,ZIGJIGHHOI\/'I N3 OpPraHOB H TKaHEH MIJICKOIIUTArOmero,

coctasisieT 78942,3 py6us ¢ yuerom HJIC.
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BbIBOABI M 3aKJII0UEHHE

Onpenenenue  oObemMa M 3JIEMEHTHOTO COCTaBa OHOJOTUYECKOW BOJIBI,
BBIJICJICHHOM U3 OPraHOB MJIEKONMUTAIOLIETO MTOKA3aJIo0, YTo:

®  KOJMYECTBO BOJbI, BBIAEIAEMOM M3 OPraHOB M TKaHEW, 3aBUCUT OT
METOJMKHU BBIJICJICHUS, Hauboyiee NPOCThIM, OBICTPHIM W HMH(POPMATUBHBIM TMpPU
JaTbHEUIIIeM 3JIEMEHTHOM aHau3e siBisiercs meton Juna u Crapka,

® B OCHOBHOM OOJBIIMHCTBO M3YYEHHBIX XUMHUYECKHUX DSJIEMEHTOB
KOHILIEHTPUPYIOTCS B OpraHax M TKaHIX JUM(AaTUYECKON CUCTEMBI;

e  (U3MOJOTMYECKHU 3HAYMMBbIE AJIEMEHTHI MEHEE JICTIOHUPYIOTCSI B BOJAHOM
YacTU OPTaHOB U TKAHEW OpraHu3Ma;

e  OOJIBIIMHCTBO U3YYEHHBIX XUMHYECKUX DJIEMEHTOB UMEIOT OJIMHAKOBBIC
3HAQYEHUS B MUTHEBOM BOJIE W BOJIC, BBIJCICHHOW W3 OpPraHOB M TKaHEH, 4TO
CBUJETENBCTBYET O 3€PKAJTILHOCTH COCTaBa LIEMH: BOJIa —OPraHu3M;

®  TEPPUTOPHUATBHBIN MpU3HAK WMEET 3HAa4eHUE B MOJO0OHOrO poja
UCCJICIOBAHMSIX, a 3HAYUT, OWOJIOTMYECKass BOJA MOXET MCIOIb30BAThCS Kak
WHJIUKATOP, OTPaKaIOIIUA PErHOHATBHYIO CIICIIU(UKY.

CnenanHble MO pe3ysbTaTaM MCCIEIOBAaHUSI BBIBOJBI MMO3BOJISIOT MPUNTH K
3aKJIIOUEHUI0 O BO3MOKHOCTH HCMOJIb30BAHUS JTAHHBIX IO 3JIEMEHTHOMY COCTaBYy
OMOJIOTMYECKOM BOJIbI B KAueCTBE HWHIUKATOPHOTO KOMITOHEHTAa, OTPaKarollero
T€OdKOJIOTUYECKYI0 CHUTYallMI0 TEPPUTOPUU OOWTaHHUS KUBOTHOro. I[Ipm sTOM
HEOOXOJIMMO YYMTHIBaTh TOT (PakT, YTO MOKA3aTeIM HU3MEHEHHS JJIEMEHTOB U MX
COOTHOIIICHU B BOJHOM YacTH OpPraHW3Ma MJICKOMUTAIONIErO B OOJIbIIECH CTENEHU
MOABEPraloTCsl  BapUaTUBHOCTHM HAa  TEPPUTOPUAX C HUX  [MOTEHUHAIbHBIM
MOCTYIUICHUEM B BOJOPACTBOpPUMOM ¢opme. DTo Oyaer Oosiee XapakTepHO Ha
TEPPUTOPUSIX C TPUPOJHBIMH TE€OXMMHUECKUMH  aHOMAJIUSIMH, TOCKOJIbKY
MOCTYIUICHUE DJIEMEHTOB OT OOBEKTOB TEXHOTEHHOT'O BO3ACHCTBUS MPEBAIUPYIOT B
BHUJIC THUICBBIX MAaJOPACTBOPUMBIX YacTuil. Kpome TOro, B T'€03KOIOTHYECKHUX
UCCJIEMOBAHMUSIX  CJIEAYeT  y4YUTHIBaThb  (DU3HOJOTUYECKYIO  3HAYUMOCTh U

q)YHKHHOHaJIBHBIG XapaKTCPUCTUKN KaXXAOro OpraHa M TKaHH, ITIOCKOJIbBKY BKJIaI
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BOJHOH YacTH W KOHIICHTpAIUS XHMHYECKHAX 3JIEMEHTOB B HEHW ITOABEPIKEHBI
CYIIIECTBEHHOMY KOJICOAHUIO.

B 1enomM wu3ydeHHBIE HaMH OOBEKT SIBJIICTCS BeChMa IICHHBIM B ILIaHE
IIPOBEJCHUS HCCIICIOBAaHUI KaK B AacCIEKTe €ro HWHJIWKATOPHOH PO Tak M B
(byHIaMEHTaIbHBIX UCCIICAOBAHUIX, KACAIOIIUXCS HE TOJILKO OPraHNU3Ma KHUBOTHOTO,

HO 1 KaK MOJCJIN OpraHu3Ma 4CJIOBCKA.
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The physiological functions of water and its components in the animals

organisms

Water is a transparent, tasteless, odorless, and nearly colorless chemical
substance that is the main constituent of Earth's streams, lakes, and oceans, and the
fluids of most living organisms. Its chemical formula is H,O, meaning that each of its
molecules contains one oxygen and two hydrogen atoms that are connected by
covalent bonds. Strictly speaking, water refers to the liquid state of a substance that
prevails at standard ambient temperature and pressure; but it often refers also to its
solid state (ice) or its gaseous state (steam or water vapor). It also occurs in nature as
snow, glaciers, ice packs and icebergs, clouds, fog, dew, aquifers, and atmospheric
humidity.

Water covers 71% of the Earth's surface [1] . It is vital for all known forms of
life. On Earth, 96.5% of the planet’s crust water is found in seas and oceans, 1.7% in
groundwater, 1.7% in glaciers and the ice caps of Antarctica and Greenland, a small
fraction in other large water bodies, and 0.001% in the air as vapor, clouds (formed of
ice and liquid water suspended in air), and precipitation [2-3] . Only 2.5% of this
water is freshwater, and 98.8% of that water is in ice (excepting ice in clouds) and
groundwater. Less than 0.3% of all freshwater is in rivers, lakes, and the atmosphere,
and an even smaller amount of the Earth's freshwater (0.003%) is contained within
biological bodies and manufactured products [2]. A greater quantity of water is found
in the earth's interior [4].

From a biological standpoint, water has many distinct properties that are
critical for the proliferation of life. It carries out this role by allowing organic
compounds to react in ways that ultimately allow replication. All known forms of life
depend on water. Water is vital both as a solvent in which many of the body's solutes
dissolve and as an essential part of many metabolic processes within the body.
Metabolism is the sum total of anabolism and catabolism. In anabolism, water is
removed from molecules (through energy requiring enzymatic chemical reactions) in

order to grow larger molecules (e.g. starches, triglycerides and proteins for storage of
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fuels and information). In catabolism, water is used to break bonds in order to
generate smaller molecules (e.g. glucose, fatty acids and amino acids to be used for
fuels for energy use or other purposes). Without water, these particular metabolic
processes could not exist.

Water is fundamental to photosynthesis and respiration. Photosynthetic cells
use the sun's energy to split off water's hydrogen from oxygen. Hydrogen is
combined with CO2 (absorbed from air or water) to form glucose and release oxygen.
All living cells use such fuels and oxidize the hydrogen and carbon to capture the
sun's energy and reform water and CO2 in the process (cellular respiration).

Water is also central to acid-base neutrality and enzyme function. An acid, a
hydrogen ion (H+, that is, a proton) donor, can be neutralized by a base, a proton
acceptor such as a hydroxide ion (OH-) to form water. Water is considered to be
neutral, with a pH (the negative log of the hydrogen ion concentration) of 7. Acids
have pH values less than 7 while bases have values greater than 7.

In physiology, body water is the water content of an animal body that is
contained in the tissues, the blood, the bones and elsewhere. The percentages of body
water contained in various fluid compartments add up to total body water (TBW).
This water makes up a significant fraction of the animal body, both by weight and by
volume. Ensuring the right amount of body water is part of fluid balance, an aspect of
homeostasis. The course of all physiological processes in the body with the
participation of water depends on its elemental composition.

Humans and domestic animals require water with few impurities. Common
impurities include metal salts and oxides, including copper, iron, calcium and lead,[5]
and/or harmful bacteria, such as Vibrio. Some solutes are acceptable and even
desirable for taste enhancement and to provide needed electrolytes [6] .

Due to the components contained in the water, many physiological processes
occur in the body. Therefore it is very important to know the elemental composition

of water.
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The composition of biological water, isolated from the mammalian organism
was analyzed in the work and there were detected 56 chemical elements. The role of
certain chemical elements in the human body and animals described below.

Oxygen is the most abundant element in the earth's crust and in the body. The
body's 43 kilograms of oxygen is found mostly as a component of water, which
makes up 70% of total body weight. Oxygen is also an integral component of all
proteins, nucleic acids (DNA and RNA), carbohydrates, and fats. Rubidium is the
most abundant element in the body (0.68 g) that has no known biological role
(silicon, which is slightly more abundant, may or may not have a metabolic function).
Vanadium is the body's least abundant element (0.11 mg) that has a known biologic
role, followed by cobalt (3 mg), the latter being a constituent of vitamin B12 [7].

Calcium is an essential element in living organisms. It plays an important
role in the metabolism of nitrogen in some plants where a deficiency of calcium leads
to poor absorption of nitrogen. Lack of calcium in plant nutrition leads to a reduction
in the number and size of the chloroplasts. Calcium is the most abundant inorganic
element in the higher animals and is located principally in the bones and teeth as
apatite, a calcium phosphate mineral. Blood is also a huge reservoir of calcium in
animals. Calcium is distributed throughout all tissues where it has special roles in
controlling nerve impulse transmission, muscle action, blood clotting and cell
permeability. Calcium deficiency is exhibited by the onset of rickets, failure of the
blood-clotting mechanism, nervous disorder and convulsive muscular contractions.
Vitamin D greatly improves the absorbability of calcium ion and the value of this
vitamin in treating rickets is based in part on this effect. Large intakes of calcium lead
to excessive calcification and kidney stones.

Sodium is found mainly in body fluids. It plays a major role in maintaining
blood volume and blood pressure by attracting and holding water. Sodium is also
important in cellular osmotic pressure (the passage of fluids in and out of the cells)
and in transmitting nerve impulses. There are several factors believed to contribute to

high blood pressure: high sodium intake is one of them. By decreasing the amount of
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sodium in the diet, a person, especially someone with a family history of high blood
pressure, may be decreasing the risk of high blood pressure [8].

Iron is needed for a number of highly complex processes that continuously
take place on a molecular level and that are indispensable to human life. Iron is
required for the production of red blood cells (a process known as hematopoiesis),
but it is also part of hemoglobin (that is the pigment of the red blood cells) binding to
the oxygen and thus facilitating its transport from the lungs via the arteries to all cells
throughout the body [8]. Iron plays an important part in the metabolic processes of
the animals, being a vital representative in the cells of all mammals. The function of
the iron in the body is limited almost exclusively to the oxygen transport in the blood,
through the hemoglobin. It is also present in some enzymes that catalyze reactions of
cellular oxidation. In the human body, the richest organs in iron are the liver and the
spleen. Although in smaller amount, it is also present in the bones, in the medulla, in
the kidneys and in the intestines. An adult man absorbs about 5 mg of iron a day,
while the woman absorbs slightly more to compensate the losses during menstruation
or pregnancy. The absorption of iron is larger in children, exceeding 10 to 15 mg a
day. There are several ferrous salts, as the ferrous sulfate that are quite effective in
the anemia treatment due to the deficiency of iron. Of the richest victuals in iron
stands out the liver, the fish and the egg yolk. The beans and the peas and, in a
general way, all the green vegetables are richer in this element [9].

Cobalt is essential to humans as well as to animals. It is known as the main
constituent of cobalamin, also known as vitamin B12, that is cobalt’s biological
reservoir as an ‘“ultra-trace” element. In ruminant animals, the bacteria found in them
convert cobalt salts into a compound that can only be produced by the bacteria: is
vitamin B12. The cobalt atom in vitamin B12 is attached and surrounded to a methyl
group, and a cyan group or hydroxyl group [10].

Zinc called an “essential trace element” because very small amounts of zinc
are necessary for human health. Zinc is used for treatment and prevention of zinc
deficiency and its consequences, including stunted growth and acute diarrhea in

children, and slow wound healing. It is also used for boosting the immune system,
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treating the common cold and recurrent ear infections, and preventing lower
respiratory infections. It is also used for malaria and other diseases caused by
parasites. Zinc, being an important mineral, plays a vital role in protein synthesis and
helps regulate the cell production in the immune system of the human body. Zinc is
mostly found in the strongest muscles of the body and is found in especially high
concentrations in the white and red blood cells, eye retina, skin, liver, kidneys, bones
and pancreas. The semen and prostate gland in men also contain significant amounts
of zinc [11].

Silver is known to be an effective antibiotic and antiseptic, its mechanism of
action is up for debate. The most commonly accepted theory is the oligo dynamic
theory, where silver enters the organism and binds tightly to cysteine rich proteins
causing inhibition. Additionally other silver-protein bonds can form between amino-,
carboxyl-, phosphate-, and imidazole-groups leading to precipitation of Ag-protein
[12]. An alternative theory is that silver interferes with DNA replication causing
programmed cell death [13].

Biological interest in rubidium and cesium has been stimulated by their close
physicochemical relationship to potassium and their presence in living tissues in
higher concentrations, relative to those of potassium, than in the terrestrial
environment. Relationships between potassium and rubidium, and between cesium
and potassium, have been found in a variety of physiological processes. These
relationships exist in such diverse actions as their ability to neutralize the toxic action
of lithium on fish larvae, or to affect the motility of spermatozoa, the fermentative
capacity of yeast, and the utilization of Krebs cycle intermediates by isolated
mitochondria. Their extracellular ionic concentrations also influence the resting
potential in nerve and muscle preparations and the configuration of
electrocardiograms. The described metabolic interchangeability suggests that
rubidium or cesium might have the ability to act as a nutritional substitute for
potassium. Rubidium, and to a lesser extent cesium, can replace potassium as a
nutrient for the growth of yeast and of sea urchin eggs. This nutritional replace ability

can be extended to bacteria, but higher animals are more discriminating. Additions of
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rubidium or cesium to potassium-deficient diets prevent the occurrence of
characteristic lesions in the kidneys and muscles in rats and, for a short period, permit
almost normal growth until death inevitably supervenes [13].

Chromium is an essential mineral that plays a role in how insulin helps the
body regulate blood sugar levels. Insulin is a hormone that your body uses to change
sugar, starches, and other food into the energy you need for daily activities [14].
Major factors governing the toxicity of chromium compounds are oxidation state and
solubility. Cr (VI) compounds, which are powerful oxidizing agents and thus tend to
be irritating and corrosive, appear to be much more toxic systemically than Cr (I11)
compounds, given similar amounts and solubility’s. Although mechanisms of
biological interaction are uncertain, this variation in toxicity may be related to the
ease with which Cr (VI) can pass through cell membranes and its subsequent
intracellular reduction to reactive intermediates.

Arsenic is a relatively common element that occurs in air, water, soil, and all
living tissues. It ranks 20th in abundance in the earth's crust, 14th in seawater, and
12th in the human body. Arsenic is a teratogen and carcinogen that can traverse
placental barriers and produce fetal death and malformations in many species of
mammals. Although it is carcinogenic in humans, evidence for arsenic induced
carcinogenicity in other mammals is scarce. Paradoxically, evidence is accumulating
that arsenic is nutritionally essential or beneficial. Arsenic deficiency effects, such as

poor growth, reduced survival, and inhibited reproduction, have been recorded in
mammals fed diets containing. Episodes of arsenic poisoning are ether acute or

subacute; chronic cases of arsenosis are seldom encountered in any species except
man. Single oral doses of arsenicals fatal to 50% of sensitive species tested ranged
from 17 to 48 mg/kg body weight (BW) in birds and from 2.5 to 33 mg/kg BW in
mammals. Susceptible species of mammals were adversely affected at chronic doses
of 1 to 10 mg As/kg BW, or 50 mg As/kg diet. Sensitive aquatic species were
damaged at water concentrations of 19 to 48 ug As/l (the U.S. Environmental

Protection Agency drinking water criterion for human health protection is 50 ug/l),
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120 mg As/kg diet, or (in the case of freshwater fish) tissue residues >1.3 mg/kg fresh
weight. Adverse effects to crops and vegetation were recorded at 3 to 28 mg of water
soluble As/l (equivalent to about 25 to 85 mg total As/kg soil) and at atmospheric
concentrations >3.9 ug As/m® [15].

Uranium does not occur to any significant extent in the biosphere and so
normally should never present a risk. However, it is now found in small quantities in
some areas within the biosphere as a result of fallout from atomic bombs and from
radiation leaks from nuclear facilities. Because of the radiation hazard, uranium and
its compounds should only ever be handled by properly trained professionals in a
properly accredited institution. Its compound can cause major kidney problems.
Uranium is a carcinogen, that is, it causes cancer. Its high radioactivity makes
uranium subject to special handling techniques and precautions [8].

Human intoxication ~ with  thorium may  happen  through
accidental/occupational inhalation, ingestion and open wounds/skin absorption.
Irrespective of the routes of internalization, Th gets absorbed and transported by
blood to the major sites of accumulation like liver and bones. If it enters through
inhalation, it accumulates in lungs as one of the major retention sites. Heath effects of
%2Th mainly depend on solubility/chemical form, route of exposure, particle size and
the amount of internalized isotope [16]. People will always be exposed to small
amounts of thorium through air, food and water, because it is found nearly
everywhere on earth. All people absorb some thorium through food or drinking
water, and the amounts in air are so small, that the uptake through air can usually be
ignored. Uncontrolled large amounts of thorium may be found near hazardous waste
sites where thorium has not been disposed according to the proper procedures. People
that live near these hazardous waste sites may be exposed to more thorium than usual
because they breathe in wind-blown dust and because it ends up in food that is grown
near the site [15].

Bromine is corrosive to human tissue in a liquid state and its vapors irritate
eyes and throat. Bromine vapors are very toxic with inhalation. Humans can absorb

organic bromines through the skin, with food and during breathing. Organic bromines
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are widely used as sprays to kill insects and other unwanted pests. But they are not
only poisonous to the animals that they are used against, but also to larger animals. In
many cases they are poisonous to humans, too. The most important health effects that
can be caused by bromine-containing organic contaminants are malfunctioning of the
nervous system and disturbances in genetic materials. But organic bromines can also
cause damage to organs such as liver, kidneys, lungs and milt and they can cause
stomach and gastrointestinal malfunctioning. Some forms of organic bromines, such
as ethylene bromine, can even cause cancer. Inorganic bromines are found in nature,
but whereas they occur naturally humans have added too much through the years.
Through food and drinking water humans absorb high doses of inorganic bromines.
These bromines can damage the nervous system and the thyroid gland. Organic
bromines are often applied as disinfecting and protecting agents, due to their
damaging effects on microorganisms. When they are applied in greenhouses and on
farmland they can easily rinse off to surface water, which has very negative health
effects on daphnia, fishes, lobsters and algae. Organic bromines are also damaging to
mammals, especially when they accumulate in the bodies of their preys. The most
important effects on animals are nerve damage and next to that DNA damage, which
can also enhance the chances of development of cancer. The uptake of organic
bromine takes place through food, through breathing and through the skin. Organic
bromines are not very biodegradable; when they are decomposed inorganic bromines
will consist. These can damage the nerve system when high doses are absorbed. It has
occurred in the past that organic bromines ended up in the food of cattle. Thousands
of cows and pigs had to be killed in order to prevent contagion of humans. The cattle
suffered from symptoms such as liver damage, loss of sight and depletion of growth,
decrease of immunity, decreasing milk production and sterility and malformed
children [17].

The biogeochemical behavior of rare earth elements (REES) has been poorly
understood because of a lack of reliable and sufficient field data. With the utilization
of inductively coupled plasma—mass spectrometry (ICP-MS) (1) for high-quality and

all-REE determinations in natural samples and with continual improvements in
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estimation of REE stability constants (2-6), it is now possible to make much more
quantitative studies on the roles of REEs in bioaccumulation processes. Under natural
conditions, concentrations of REEs in plants are extremely variable. For example,
about 700 ng/g La was reported in a species of fern (Matteuccia) (7), but it can be
less than 10 ng/g in the needles of Norwegian spruce (Picea abies) (8). Possible
reasons for the difference include the difference of REE abundances in soils and the
species-specific uptake of REEs by plants (9-12) [18].

Hafnium metal does not normally cause problems but all hafnium
compounds should be regarded as toxic although initial evidence would appear to
suggest the danger is limited. The metal dust presents a fire and explosion hazard.

Hafnium metal has no known toxicity. The metal is completely insoluble in
water, saline solutions or body chemicals. Exposure to hafnium can occur through
inhalation, ingestion, and eye or skin contact.

Overexposure to hafnium and its compounds may cause mild irritation of the
eyes, skin, and mucous membranes.

No signs and symptoms of chronic exposure to hafnium have been reported in
humans.

Effects on Animals: Data on the toxicity of hafnium metal or its dust are scant.
Animal studies indicate that hafnium compounds cause eye, skin, and mucous
membrane irritation, and liver damage. The oral LD50 for hafnium tetrachloride in
rats is 2,362 mg/kg, and the intraperitoneal LD 50 in mice for hafnium oxychloride is
112 mg/kg.

(LD50 = Lethal dose 50 = Single dose of a substance that causes the death of
50% of an animal population from exposure to the substance by any route other than
inhalation. LD50 is usually expressed as milligrams or grams of material per
kilogram of animal weight (mg/kg or g/kg).) No negative environmental effects have
been reported [19].

Manganese not only helps in the formation of enzymes, but is also necessary
for their activation. It works as an antioxidant, helps develop bones and heals wounds

by increasing collagen production. Good sources of manganese include pineapple,
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nuts, whole grains and beans. Like manganese, molybdenum helps activate some
enzymes and enables normal cell function. Dietary sources of molybdenum include
milk, legumes, whole-grain breads and nuts [20].

Molybdenum (Mo) is necessary for the enzymes that reduce nitrate in plants
and for the enzyme nitrogenize which is the key enzyme in biological nitrogen
fixation. Because of the symbiotic nitrogen fixation of the legumes, they need higher
amounts of Mo than most other plants. Yet the amount needed by legumes is very
little and most soils contain adequate molybdenum, in form of molybdate ion, for
most plant species. In soils with low pH however molybdate becomes less available
and deficiency may occur in plants which need rather high amount of molybdenum.
Mo content in most soils in the world lies in the interval 0.2 — 5.0 mg/kg. In peat soils
the pH can be low and there is a possibility that biological nitrogen fixation by
legume-rhizobia symbiosis could be limited by low available molybdenum. There are
not many results from soil analyses were Mo content of Icelandic soils has been
measured. Some results from eastern Iceland show unfertilized soil to contain 0.5 —
0.8 mg/kg. It has been found that the molybdenum concentration in Icelandic rivers
and lakes is very variable and in some areas very low and might in some cases be

limiting for primary productivity in some lakes [21].
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