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BBICHIECTO O6pa30BaHI/I${
«HAITMOHAJIBHBIA UCCJEJOBATEJbCKUM
TOMCKHWA MOJIMTEXHUYECKWA YHUBEPCUTET»

HNHCcTUTyT Hepa3pylIaroniero KOHTPOJIs
Hanpasnenue noarorosku 20.04.01«TexnochepHas 6€301MacHOCTH

Kadenpa sxonoruu u 6€30nacHOCTH KU3HEAEATEIBHOCTH
MAT'MCTEPCKAS TUCCEPTALIMSA

Tema padoTsl

Pa3paboTka HHIUBUIYaTBHBIX CPEACTB 00€33apakUBAHMSI ITUTHEBON BOJIBI

VK 628.166. -027.521

CryneHr
I'pynna 102 %(0) IHoanuce Hara
1EMS51 A6abikambIToB Hypmoosor
AOIBIKAMBITOBUY
PykoBoaurenb
HoaxHocTh 1017 (0] Yuenas crenenb, IMognmucs Jara
3BaHHUe
I'maBHEBIN JAMUTpreHKO Kaugngar
CIIELIUAIBbHOCT Buxkrop [lerpoBuu XUMHYECKUX HAYK
nabapaTtopuu
Nel UDBT
KOHCYJIBTAHTBI:
ITo pazneny «DuHAHCOBBIH MEHEKMEHT, pecypcod(hPeKTUBHOCTD U pecypcocOepekeHrne»
JoaxHocTh DdHUO YuyeHasn creneHb, IMoanucek JlaTa
3BaHMe
Accucreur bannosa Kpucruna Kagmnnar
AJlekceeBHa HKOHOMHUYECKUX HAyK
ITo pazgeny «CormanbHasi OTBETCTBEHHOCThY
JlozKHOCTB dOHUO YueHasi cTeNneHb, IMoanuck JlaTa
3BaHue
JlonieHT Ceuun AHnpei Kanngunat
AJekcaHIpoOBUY TEXHUYECKUX HAYK
JOMYCTUTH K 3AIIUTE:
3aB. kageapoii 107 (0) Y4yenas creneHb, Moanucek Hara
3BaHue
OBbX Pomanenko Cepreit | JIOKTOp XUMHUYECKHX
Bnagumuposud HayK

Tomck — 2017 1.




IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUA 110 OOII

Kon
Pe3ynbrar 00y4ueHus (BBITYCKHUK JIOJKEH OBITh TOTOB)
pe3ysbTaTa
IpodeccnonanbHbIe KOMIIETEHIIUN

P1 [IpuMeHsATh TIyOOKHE 3HAaHHMS B 00JIACTH TeXHOC(EpHOW OE30MmacHOCTH B

NESITEeIbHOCTH 110 OpPraHW3allMM 3allUThl YEJIOBEKa B YPE3BBIUANHBIX

CUTYAIIUSX, & TAKKE JACATEIBHOCTY NPEANPHUITHN B UPE3BBIYAMHBIX CUTYAILIUSX.
P2 [TpumensaTh TyOOKHE 3HAHHUS B 00JIACTH TeXHOC(HEpHOH OE30MacHOCTH B

ACATCIIBHOCTH II0 IIPOrHO3HMPOBAHUIO, H3MCPCHHUIO U HpO(bI/IJ'IaKTI/IKe
HCTAaTHUBHBIX BO3I[€I>1CTBHI>1 Ha 4YCJIOBCKAa W NPHUPOAHYIO CpEAY, a4 TAKXKE
ACATCIIbBHOCTU IIO KOHTPOJIIO TCXHUYCCKOTO COCTOAHUA WU IMPUMCHCHUA
HCIIOJIb3YCMBIX CPCACTB 3allIMThI.

P3 Opranu3oBbIBaTh U MPOBOJUTH YCTAHOBKY, JKCIUTyaTallMi0 U TEXHUYECKOE
o0ciTyKMBaHHE CPEJICTB 3aIUTHI, a TAK)Ke 0OOCHOBAHHO BBIOWPATh U3BECTHBIC
yCTpOﬁCTBa, CUCTCMBbI U MCTOABI 3allIUTHI YCJIOBCKA U HpHpOIIHOfI cpem)l oT
OITaCHOCTEH.

P4 Hcronp30BaTh METOIBI PACUETOB 3JIECMEHTOB TEXHOJOTHYECKOI0 000PYI0BaHMS
10 KPUTEPHUSIM pabOTOCIIOCOOHOCTH M HAJIC)KHOCTH, OIEHHWBATh PUCK WU
OTPEIEIATH MEPHI 110 0OeCIeueHN0 0€30IMaCHOCTH pa3padaThIBACMOM TEXHUKH.

P5 Pemarp 3amaum mpodeccHoHANbHON JCSITENTFHOCTH B COCTaBE HAYYHO-
UCCIIEIOBATENICKOTO KOJUIEKTHBAa B 00JacTH aHainu3a OMacHOCTEH
TEXHOC(Ephl, HCCICAOBAHMS BO3JCHCTBHS AHTPONOTCHHBIX (PAKTOPOB U
CTUXUUHBIX SIBJICHUM Ha HAaCEJIEHUE U IPOMBIIIIIEHHbIE 00BEKTHI, pa3paboTKu
MCTOOOB U CPCACTB 3allIUTHI B HPGSBBIqaﬁHBIX CUTyalluAX.

YHI/[Bepca.]'ll)Hble KOMIICTCHIUHN

P6 Oprann3oBaTh CBOIO PabOTy paju TOCTH)KCHHS TMOCTaBIICHHBIX IIENeH C
HUCITOJIB30BAHUEM OMOIIMOHAJIBHBIX U BOJICBBIX 0COOEHHOCTEN IICUXOJIOTHHA
JINYHOCTH, TOTOBHOCTHM K COTPYJHHYECTBY, pPAaCOBOW, HAIMOHAIBHOM,
PENUTHO3HON TEPIUMOCTH, YMEHHUS MOTaIaTh KOH(PIUKTHI, CIIOCOOHOCTHIO K
COILIMAJIbHOW aJanTalui, KOMMYHUKATHBHOCTBIO, TOJIEPAHTHOCTHIO.

P7 D¢ddexTuBHO paboTaTh MHAWBUIYATHHO, B KAYECTBE YWICHA U PYKOBOIUTEIS
T'pYIIIIbI, COCTOSIIIIGﬁ n3 COoeuuajaIrvcCTOB Ppa3jIMYHbIX HaHpaBJ'IeHI/Iﬁ n
KBaJ'[H(bHKaHHfI, JACMOHCTPUPOBATH JIMYHYIO OTBETCTBCHHOCTD 3a PE3YJIbTAThI
paboTHI.

P8 Hcnonp3oBath OCHOBHBIC IIPpOrpaMMHBLIC CpeAacCTBa,
HH(bOpMaHHOHHLIC peCypCbl M BJIAACHUC COBPEMCHHBIMU CpPCACTBAMU
TCHCKOMMYHHK&HHﬁ, JJId PCIICHU A HpO(I)CCCI/IOHaJ'IBHBIX 3agaq.

P9

Hcnonb3oBath npodeccuoHanbHO-OPUEHTUPOBAHHYIO PUTOPUKY, BIAAETh
METOJIaMU CO3J]aHHsl TMOHSITHBIX TEKCTOB, CHOCOOHOCTBHIO OCYIIECTBIISTD

COILIMAJIbHOE B3aMMOICHCTBHE HA OJHOM U3 HHOCTPAHHBIX SA3BIKOB.




MunucrepcTBo 00pa3oBanusi M Hayku Poccuiickoii @enepanun
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE

BBICIIET'O O6pa3OBaHI/I${

«HAITMOHAJIBHBIN UCCJIEJOBATEJbCKUM
TOMCKHWM MOJIMTEXHUYECKWA YHUBEPCUTET»

HMHcTUTyTHEpA3pyIArOIIEr0 KOHTPOJIS
Hanpasnenue noarorosku 20.04.01 «Texnocdepnas 6€30mMacHOCTb
Kadenpa sxkonoruu u 6€30macHOCTH KU3HEACSITEIHHOCTH

YTBEPXJIAIO:
3aB. kadexapoii IbXK

C.B. Pomanenko

(ITommucw)  (Mara) (®.1.0.)
3AJJAHUE
HA BbINOJIHEHNE BBINYCKHON KBAJIM(PUKALMOHHON padoThl
B dopwme:
‘ Marucrepckon IuccepTanuu
(baxanaBpCcKOi pabOTHI, TUIIOMHOTO MPOEKTa/paboThl, MarMCTEPCKON ICCePTALIH)

CryneHry:

['pynna 05(0)

1EMS51 Ab6abikambIToBY Hyproosnoty AGibIkaMbITOBUYY
Tema paGoTsI:
Pa3paboTka HHIUBUIYaTbHBIX CPEACTB 00€33apakuBaHMsI MUTHEBON BOJIBI
YTBepkeHa NPUKa30M AUPEKTOpa (1ata, HOMEp) \ 01.03.2017 1290/c

‘ Cpok c/1auM CTY/IEHTOM BBITIOJIHEHHOM pabOThI: ‘

TEXHUYECKOE 3AJIAHHUE:

Hcxoanblie 1aHHbIe K padoTe

O06e33apxuBaHuE BOJBI C TOMOIIBIO TUITOXJIOPHIA
HATpUS

IlepeyeHn noaJieRaMMUX HCCIETOBAHUIO,
MPOEKTHPOBAHMIO H Pa3padoTke
BOIIPOCOB

1. OOBEKT U METOIBI UCCIIETOBAHUS

2. PacyeTtsl runoxyiopuTa HaATPUS AJIs
00e3BpEIKUBAHUS TUTHEBOM BOIBI

3. Pe3ynbTarhl MpUBEACHHOTO UCCIIECTOBAHHUS
4. ®UHAHCOBBII MEHEHDKMEHT
pecypcodhHEeKTHBHOCTH pecypcocOepekeHme
5. ConyajabHOH OTBETCTBEHHOCTD

6. 3akitoueHue 1o padore

(c yxazanuem pazoenog)

KoncynbTaHTBI 0 pa3aenaM BbITYCKHON KBATH(UKAINOHHONH padoThI

Pa3pen

KoncyabTanT

«DUHAHCOBBIN MEHEKMEHT,
pecypcodhHeKTHBHOCT U
pecypcocOepekeHIEe»

Kanaunar skonomuueckux Hayk bannosa K.A.

«CoruanbHas
OTBETCTBEHHOCTDY

Kanaunar rexunyeckux Hayk Ceunn A.A.




ITo nHOCTpaHHOMY SI3BIKY Kangunar punonornvyeckux Hayk Jlaneiikuna H. B.

HasBanue pa3xaejioB, KOTOPbIC TO/IZKHBI ObITh HANKCAHBI HA PYCCKOM 1 HHOCTPAHHOM

AA3bIKAX:

CriocoObl 0UMCTKU B 00€33apakuBaHus BOJIbI

['unoxsioput HaTpus

COBpeMeHHBIe METOABI OYUCTKH BOABI

JlaTa BbIJauu 3a/JaHNs HA BHIIOJHEHHE BBITYCKHON
KBAJIM(UKAIIMOHHON pabOTHI 10 JIMHEHHOMY rpaduky

Sanafme BbIAAJI PYKOBOJAUTEJIb:

JonxkHocTh OUO YuyeHasi cTeneHb, IMoanucek Jara
3BaHHne
I'maBHEIN crielIMaIbHOCT JAMutpreHko Kauannar
nabapatopuu Nel UDBT | Bukrop IleTpoBuY | XHUMHYECKUX HAYK
3aaHue NPUHSJI K MCIIOJIHEHUIO CTY/ICHT:
I'pynna 102 %(0) Hoanuck Hara
1EM51 A6abikambITOB Hypoosor

AOIBIKAMBITOBAY




MunucrepcrBo o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
®denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKICHUE

BbICLIEr0 00pa30BaHuUs
«HAIMOHAJIBHBIN NCCJIEJOBATEJIbCKUHU

TOMCKHA MOJJUTEXHUYECKA YHUBEPCUTET»

E%E

/SO 900\,

WNuctutyT Hepaspymatomiero KouTposist Hampasienre noAroToBKY (CenuaibHOCTD):

20.04.01 «TexnochepHas 6e30macHOCTL» YPOBEHb 00pa30BaHUsS: MarucTpaTypa

Kadenpa sxonorun u 6e30macHOCTH Ku3HeAesTeNbHOCTH [lepros
BBITIOJTHEHUS (O0ceHHui/BeceHHUH cemecTp 2015/2016 yuebHOTO TO12)

®dopma npeacTaBIeHus: padOThI:

MaFI/ICTepCKaﬂ AUCCEPTAIUS

(bakanaBpckas paboTa, TUIIIOMHBIH IPOEKT/padoTa, MarucTepcKas TUCCcepTaIys)

KAJIEHJIAPHBIN PEUTUHI -TIIVIAH

BbINIOJIHEHH S BBIIYCKHOM KBAJTH(PUKANMOHHON PadoThI

| CpoOK cl1ay¥l CTYICHTOM BBIITOJIHEHHOW PabOTHI: | 08.06.2017r
Hara Ha3zBanmne pa3znena (moayJs) / MaxkcuMaabHBIA
KOHTPOJISA BU/I pa0doThI (McCIeI0BAHUA) 0aJu1 pazaesa
(MoxyJis)
14.02.17 CocTaBJIEHUE U YTBEPKJEHUE TEMbI IPOEKTA
15.02.17 AHanu3 aKTyajgbHOCTU TEMBI
12.03.17 [Tonck u U3yyeHne Mareprajia no TeMe
20.03.17 Bp100op HanpaBiieHUs McCiIeJOBaHUI
22.03.17 Kanennapuoe minanupoBanue padbot
16.04.17 W3ydeHue nurepaTypsl 10 TEME
25.04.17 ITo160p HOPMATHUBHBIX IOKYMEHTOB
01.05.17 Cocrapienne 0J0K-CXeM, TaOIUI]
06.05.17 ITpoBeenne 1a00paTOPHBIX PadOT
10.05.17 IIpoBeneHue pacyeToB O TEME
12.05.17 Co3/1aHre METOJIOB PEIICHUS MPEIOKEHHOMN POOIeMBI IO
TemMe
18.05.2017 OreHKa 1 aHAJIU3 MPEJTIOKEHHBIX METOIOB
21.05.2017 D¢ HeKTUBHOCT MPEUIOKEHHBIX METOJOB 110 PEIICHUI0
poOIIeMbI




CocraBui npenojaBaTelib:

Jlo/KHOCTD (07 (0] YueHas cTeneHb, Moanucey Jara
3BaHHUe
I'maBHBII crieIUaIUCT Jmurpuenko Bukrop Kagmunar
naboparopun Nel, [TerpoBuu XUMHUYECKUX
HNDBT HayK
COI'/TACOBAHO:
3aB. kadeapoii (2% (0] Yuenas cTeneHs, Moanucey Jata
3BaHHUe
ObX UHK TITY Pomanenko Cepreit Joxrop
Bnagumuposuy XAMHUYECKUX
HayK,
npocdeccop




_ 3AJIAHME JUISI PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXEHHUE»

CTyneHry:

I'pynna DPUO

Ab6apikambITOB HypmoosioT

1EM51 AOIBIKAMBITOBUY
HNucturyT HNHK Kadenpa IbXK
Yposenn 06pazoBanHus Marwuctparypa HanpagJienne/cnenuajibLHOCTh 20.04.01 «TexnochepHas

0€30MacHOCThY

Hcxoaublie n1aHHblIe K pa3aeny «DUHAHCOBbIH MEHEIKMEHT, pecypcodGPeKTUBHOCTD U

pecypcocoepe:kenmnex»:

1. Cmoumocmbs pecypcos nayunoeo ucciedoganus (HHU):
MAMEPUATLHO-MEXHUYECKUX, IHeP2eMUYECKUX,
DUHAHCOBYIX, UHDOPMAYUOHHBIX U UEL0BEYUECKUX

Hopmbi u nopmamuesl pacxooosanus pecypcos

HCI’IOJZb3y€Ma}Z cucmema HCUZOZOO6JZOD!C€HM}Z, cmaesKu
HAlo2os, OI’I’llluC.lleHl/HZ, aMCKOHmMPOG'aHM}Z u

Kpeoumosanusi

Paboma ¢ unghopmayueri, npedcmasnennoii 6
POCCUTICKUX U UHOCTPAHHBIX HAYYHBIX
NYOIUKAYUAX, AHATUMUYECKUX MAMEPUATAX,
CMAamucmuyeckux 010a1emeHsx u U30aHusx,
HOPMAMUBHO-NPABOBHIX OOKYMEHMAX;
anKemupogaHue; onpoc

Hepeqeﬂb BOIIPOCOB, NMOJICKALIIUX UCCJICT0BAHULO,

NPOEeKTHPOBAHHUIO M pa3padoTke:

1. Oyenxa Kommepuecko20 nomeHyuaid,
nepcnekmueHoOCmy U anvmepramus npogedenus HU ¢
nosuyuu pecypcodphexmusHocmu u
pecypcocbepedsicenus

Onpedenenue yeneeo2o puinKa u nposeoeHue
e2o ceemenmuposanus. Buinoanenue SWOT-
amanuza npoexma

2. IInanuposanue u popmuposarue 61002cema HAYYHbIX
uccnedosanuil

Cocmasnenue KaieHOapHO20 NIAHA NPOEKMA.
Onpeoenenue 6100xcema HU

3. Onpeodenenue pecypcHoti (pecypcocbepeecaiouyeli),
Qunancosotl, 6r0AHCeMHOU, COYUATLHOU U

9KOHOMUHECKOU P DEKMUSHOCMU UCCAEO08AHUS

IIpogedenue oyenKu 59KOHOMUYECKOl
aghghexmuernocmu pazpabomxu
MeXHONI02UYeCKOU CXembl

Hepeqeﬂb Fpa(l)ﬂquKOFO MaTepuaJia (c MOYHBIM YKA3AHUEM 0053AMeNbHbIX Yepmedicell):

1. Oyenxa xonxypenmocnocobnocmu mexnuveckux peutenuii
2. Mampuya SWOT
3. I'pagux nposedenus u 6100xcem HU

4. Oyenxa pecypcnoil, punancosoti u sxonomuyeckoti sgpexmusnocmu HU

| JlaTa BbI1auM 3aaHMs 1JIs1 pa3jesia no JuHelHoMy rpadguky

33}13HI/I€ BbIJ1AJ1 KOHCYJILTAHT!:

Jlo/KHOCTD ()7 (0] ‘Y4eHasi cTeneHs, Toamucs JlaTa
3BaHHeE
Accucrenrt Bannosa K.A. Kanngunat
3KOHOMHNUYCCKHX
HayK
33}13HI/IE NPUHAJT K HCIOJTHCHUIO CTYACHT:
I'pynna DdUO Hoamucen Jara
1EM51 A6ap1kamMbITOB Hypn00s10T AGIBIKAMBITOBHY




3AJAHUE JIJISI PA3JIEJIA

«COIUAJIBHAA OTBETCTBEHHOCTDb»

CryneHnry:
I'pynna PUO
1EMS51 A6npixkambIToB Hypioonor AGbpIKaMbITOBHY
HucTutyT Kadenpa
YpoBeHb Marwucrtparypa Hanpasiaenue/cnennaibHocTh | TexHocdepHas
o0pa3oBaHus 0€301MacHOCTb

Hcxonnbie 1anHble K pa3aeny «CounanbHasi 0TBETCTBEHHOCTD) !

1. Xapakrepuctuka o0beKTa UCCIEOBAHUS

(BeliecTBO, MaTepual, mpudop, aNnropuT™M, METOIUKA,

pabodasi 30Ha) ¥ 00JIACTH €TO MPUMEHEHUS

PaspaboTka MHAMBUAYANbHbIX
cpeacTs obessapakmBaHUA NUTbLEBOM
BOAbl. (/TabopaTopua)

IlepeyeHn BONMPOCOB, MOMJIEKAIMX HCCJIETOBAHUIO,

NMPOEKTHPOBAHNIO U Pa3padoTKe:

1. IIpou3BoacTBeHHAsA 0€30MACHOCTDH

1.1. AHanu3 BBISIBIIEHHBIX BPEIHBIX (PAKTOPOB MPH
pa3paboTKe U SKCILTyaTalluu IPOEKTUPYEMOT 0
pelIeHts B CIEIYIOUIEH MOCIe10BaTEIbHOCTH

(bu3NKO-XUMHYECKas TPUPOJIAa BPEAHOCTH, €€

CBSI3b C pa3zpabaTbIBaeMOM TEMOI;
nelicTBue (pakTopa Ha OPraHU3M YEJIOBEKa;
IIPUBEJICHUE JOITYCTUMBIX HOPM C
HEOOXOJUMOH Pa3MEPHOCTBIO (CO CCHIIKOM
Ha COOTBETCTBYIOLIUI HOPMAaTHBHO-
TEXHUYECKUN JOKYMEHT);

IIpeIaraéMple CpeICTBaA 3aIUTHI;
(cHayasa KOJUIEKTUBHOM 3alUThI, 3aTEM —
WHVBUAYaJIbHbIE 3aIIUTHBIE CPEJICTBA).

AHanu3 BpeiHbIX (paKTOpOB
IIPOU3BOJCTBEHHOM CPEJIBI:

- BPEeJIHBIX MPOSIBICHUH (haKTOPOB
IIPOU3BOJCTBEHHOM CPEJIbI
(ocBemienue, 1yM, MUKPOKIIMMAT);
- OIaCHBIX MPOSIBICHUN (PaKTOPOB
IIPOU3BOJACTBEHHON CPEJIbI
(3TIEKTpUUECKON U TTOXKAPHOU
IPUPOIBI);

- HEraTUBHOE BO3JIeHICTBHE HA
OKPY’KaIOILYIO IPUPOJHYIO CpELY;
- Ype3BBIYANHBIX CUTyalUH.

1.2. AHanu3 BBISIBIIEHHBIX OMACHBIX (PAKTOPOB MPHU
pa3paboTKe U IKCILTyaTalluu IPOEKTUPYEMOTO
pELIEHNUs B CIEIYIOIIEN MTOCIEN0BATEIbHOCTH:

MEXAaHHNYECKHUE OIIaCHOCTHU (I/ICTO'-IHI/IKI/I,
CpelICTBa 3aIIUTHI);

TEPMUYECKHE ONACHOCTH (MCTOYHUKH,
CpelICTBa 3alIUThI);

AJEKTPOOE30MacCHOCTD (B T.U. CTATUYECKOE
3JIEKTPUYECTBO, MOJIHUE3AIUTA —
WCTOYHUKHU, CPEJICTBA 3AIIUTHI).

AHanu3 onacHeIX (pakTopoB
MIPOU3BOJICTBEHHOM CPEJIbI
(MexaHWYecKHe OMacHOCTH,
371eKTpoOE30MacHOCTb,
M0’kapo0e30nacHOCTb);

- Ipe/isIaraeMble CpEeCTBa 3aIIUTHI.
- 3JIeKTPOOE30MacHOCTh (B T.4.
CTaTHYECKOE JIEKTPUUECTBO,
MOJTHHE3aIUTa — UICTOYHHUKH,

Cpe/CcTBa 3alIUTHI).




2. JKoJ0rnyecKas 0e30mMacHoOCTb:

3aIuTa CeTUTeOHOM 30HbI

aHaJIN3 BO3JICHCTBUS 00BEKTA Ha aTMOChepy
(BBIOpOCHI);

aHaJM3 BO3JICHCTBHS 00BEKTa Ha TUApochepy
(cOpochl);

aHaJIM3 BO3JeHCTBUs 00BeKTa Ha TuTOChepy
(oTx0mb1);

pa3paboTarh peuieHus 1Mo 00eCIeYeHU0
9KOJIOTUYECKOH 0€30MaCHOCTH CO CChIITKAMHU
Ha HT/l no oxpane okpy:karouieu cpebl.

- AHanu3 BIUSHUS 00bEKTa
HCCIEA0BaHUS HA OKPYXKAIOIIYIO
cpeny.

- AHa)IU3 BIMSIHUSA TIpoliecca
UCCJIEJIOBAHMSI Ha OKPYKAIOIIYIO
cpeny.

- O6ocHOBaHHUE MEPOTIPUSITHH TTO
3allUTE OKPYKAIOLIEH CPEIbl.

3. be3onacHOCTDH B Ype3BbIYANHBIX CUTYallUSIX:

nepevyeHb Bo3MOkHBIX UC npu pa3paboTke u
AKCIUTyaTalluy MPOEKTUPYEMOTO PEIICHUS;
BbI0Op Hanbonee TunmaHou YC;

pa3paboTKa MPEeBEHTUBHBIX Mep 110
npenynpexaennto YC;

pa3paboTKa AeiicTBUIi B pe3yabTaTe
Bo3Hukmierd YC 1 Mep 1o JTUKBUIALNY €&
IMOCJICICTBHIA.

- Anamu3 BepoaTHbIX YC, KoTOphIe
MO>KET UHUIIMUPOBATh OOBEKT
HCCIIE0BAHUM.

- Ananu3s BeposiTHbIx YC, KOTOpBIE
MOTYT BO3HUKHYTb B J1abopaTtopun
IpU MIPOBEJICHUU MCCIIECAOBAHUN.

- O00CHOBaHNE MEPONPUSITUH T10
npenorspaniennto YC u
pa3zpaboTKarnopsiika AeHCTBUS B
ciyyae Bo3HuKHOBeHus YC.

4. [IpaBoBbIe M OPraHN3aNHOHHbIE BONPOCHI
odecrneyeHus 0€30MaACHOCTH:

creluaibHble (XapakTepHble IpU
JKCIUTyaTaluy 00bEeKTa UCCIIeI0BaHuS,
MIPOCKTUPYEMOM paboueit 30HbI) MPaBOBHIC
HOPMBI TPYJIOBOT'O 3aKOHOAATEIbCTBA;
OpraHU3alOHHBIE MEPOIIPUATHS IPU
KOMITOHOBKE pabo4eil 30HBbI.

- CriennaiibHble (XapakTepHble Jis
MPOEKTUPYEMOU paboUeii 30HbI)
MPaBOBbIC HOPMBI TPYJIOBOTO
3aKOHOJATEIIHCTBA.

- Opranu3alOHHbIE MEPOIIPUATHUS
pU KOMITOHOBKE paboueii 30HHI.

\ JlaTa BblIa4u 3a1aHu JJIA Pa3/esia no JHHeHHOMY rpadguky \

33}13HI/I€ BbIJ1AJI KOHCYJIbTAHT:

Jlo1zKHOCTB dOUO Yuyenas IHoanuck JlaTa
CTeneHb, 3BaHUe
JIOLICHT Ceunn AHpeit K.T.H.
kadenpsr ObXK AnekcaHIpoBuY
3anaHue NPUHSJ K MCTIOJHEHHIO CTY/IEHT:
I'pynna PHUO HHoanuce Hara
1EMS51 AOGapikamMbITOB Hyp/100710T AOABIKAMBITOBUY




PE®EPAT

BeinyckHas KBaJII/Id)I/IKaHI/IOHHaSI pa60Ta Ha TEMY ((P33D360TK8,

HWHAWNBUAYAJIBHOTO CPCIACTBO 066333.D3)I(I/IB3.HI/I6 IIUTHEBOM BOJIbI» COCTOUT M3

TEKCTOBOTO JIOKYMEHTA, BEINOJHEHHOrO HA 160 crpanunax. TeKCTOBBII JJOKYMEHT

conepxur 11 DUCYHKOB, 32  TaOIWIL, 2 OPWIOKEHUS, CITMCOK

HCIIOJIB3YCMBIX HCTOYHHNKOB M3 36 HaMMEHOBAHUIA.

KiroueBble  CIIOBA: O6€333D3}KI/IB3HI/IC BOJbI, THUIIOXJIOPUT HATPHI,

HWHANBUAYAJIBHOC CPCACTBO, BJICKTPOJIMU3ECD.

OOBEeKTOM HCCJICAOBAHUA ABJIICTCA HWHAMBUAYAJIBHOC CPCACTBO  AJIA

066333]3&}KHB3HHI/I 1 OYHMCTKH MUTHEBOM BOJIBI.

[enb paboThl — pa3paboTaTh MHAMBUYATBHOE CPEJICTBO JUISl OYUCTKHU U

066333Da}KI/IBaHHH OIpEACIEHHBIN 00BeM BOJbI B 3KCTPCHHBLIX CUTYAIMUAX JJIA

coirnat MYUC u HaceneHuro nocrpasaasiuero ot YC.

3amaun:

- Pazp ab0TaTh HHAWBUAYAJIBHOC CpCaACTBO OYMCTKH )41

00e33apaKBaHNUE BOJIBI.

- yI[O6CTBO B DKCIIJIyaTalliy U Ka4YCCTBO.

— CpencTBO OOHKHO OBITH JOCTYITHBIX IIEHAX.

- [IpoiIeMOHCTPUPOBATH DaBDa6OTaHHOG CPpCACTBO HA ITPAKTHUKC.

PaGoTa BbINOIHEHA C UCTIOIB30BAHUEM JIUTEPATYPHBIX UCTOUHUKOB H
MAaTEPHUAJIOB MPOU3BOICTBEHHBIX MMPAKTHUK.
[Imanupyercs: YCOBEPIIEHCTBOBAHHUE, yIIy4llIeHUE cpeacrTna

00e33apakMBAIOILEr0 OUHILAIOIIETO MUTHEBYIO BOY B IKCTPEHHBIX CUTYAILIUSIX.
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BBenenue

B nocnennue 10 jeT Koan4yecTBO KaTacTpod B MUpE MOUYTH YJIBOUIIOCH CO
110-130 mo 288 B rox. Ilo mamapim MUC KP B Hame# crpaHe eXeroaHo
npoucxonutr Oosiee 300 uype3BBIYAMHBIX CHUTYyalMil, CBSA3aHHBIX C OMACHBIMU
MPUPOJHBIMHA TPOLIECCAMU U M3 HHUX OJIHA TPEThsl 4acTh CeJieBble MOTOKHU. [Ipm
CEJIEBBIX MOTOKAX 3arps3HSAETCd MCTOYHWKU YHUCTOM MHUTHEBOM BOJBI, COJIIAaTaM
MUYC a Ttaxke HaceleHUIO HyXHa OyneT HHAMBHUAYaJIbHOE CPEJICTBO KOTOpas
OyZeT ounaTh ONpeaeIeHHbId 00beM BOIbI Ha iepBoe BpeMsi. CyTh Moel padOThI
3aKI0YaeTcss  pa3pabOTKe  MHAMBUAYAIBHOIO  CpPEACTBA  OYMIIAIOLIETO
orpeseNeHHbIH 00BEM BOJBI B SKCTPEHHBIX CUTYALUSAX C MOMOUIbIO TUIIOXJIOpUTA
HaTpHSL.

I'unoxnoputa Hatpusi (I'’XH) cranu ucnons3oBathbes sl 1e3MHPEKIUUA C
CaMOro  3apOKJIEHUs XJIOPHOW IPOMBILUIEHHOCTH. bilaromapss  BBICOKOM
aHTUOAKTEPUAIIBHON aKTUBHOCTH U IIMPOKOMY CHEKTPY JECUCTBHUS Ha pa3InyHbIC
MUKPOOPTraHU3MbI, 3TO JE3MH(ULHUPYIOLIEE CPEACTBO HAXOAUT MPUMEHEHHUE BO
MHOTHX HaNpaBJICHUSIX YEJIOBEYECKOM JESITeNIbHOCTH, B TOM YHCIE U MpHU
00paboTKe BOJIBI.

Hesundpunmpyromee neiicteue ['XH ocHoBaHO Ha TOM, 4YTO TIIpHU
pPacTBOPEHHH B BOJAE OH TOYHO TaK K€, KaK XJOp IpPHU PACTBOPEHUU B BOJIE,
oOpa3yeT XJIOPDHOBAaTUCTYIO KHUCJIOTY, KOTOpas OKa3blBa€T HEMOCPEICTBEHHOE
OKUCJISIIOLIEE U 1e3UH(ULIUPYIOLIee IeUCTBHE.

NaClO +H20 — NaOH + HCIO

OTH CBOWMCTBAa MO3BOJSIIOT MMPAKTUYECKH HEOTPAHUYEHHO MPUMEHSTH
runoxjoput Hatpusi (I'’XH) B kadectBe s(ddexrtuBHOro ne3nHpeKTaHTa, HE
OKa3bIBAOILIETO BPEIHOTO ACHCTBUS HA OKPYXKAIOLLYIO CpPENLy.

OO6nacT MPUMEHEHHUS TUTIOXJIOPUTA HATPUS

1. [IpumeHenne B kKauecTBE 00€33apa’KMBAIOIICTO U JIC3UH(DUITUPYIOIIETO
CpEIICTBA B CIEIYIOIINX 00JIaCTAX:
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—  BOJOINOATOTOBKAa - 00€33apakMBaHHE MHUTHEBOM BOBI, 00pabOTKa
o0opynoBaHusl,  TPYyOONpPOBOAOB  BOJOCHAOXKEHHS,  BOJOHArPEBATEILHOTO
00OpyZI0BaHUsI CETEH TOPSYETro BOAOCHAOXKEHUS; NE3MH(EKIUs O000pyI0oBaHUS
BOJOOYHUCTKHU - HOHOOOMEHHBIX, YTOJbHBIX U MEMOpaHHBIX (QUIBTPOB;

— TMHWIIeBass  MPOMBIIUIEHHOCT, -  o0paboTka  00OpyaoBaHUs,
TpyOOIIPOBOIOB, EMKOCTEH, Taphl; 00€33apa’KuBaHUE PACTUTEIILHOTO ChIPhs TIEpe]l
XpaHeHHEeM U T1epepaboTKOM; YCKOpEHHWE TMpOopalllMBaHHUs  COJIoJa  IpHU
MIPOM3BOJICTBE MHBA;

—  CEJIbCKOE XO34UCTBO - 00pabOTKa MOMEIIEHUN (KMBOTHOBOIYECKHUE
(dbepMbl, 3BepONYIIHBIE BOJILEPHI, TYHKTHl HCKYCCTBEHHOTO OCEMEHEHHS); MOMKa U
ne3uH(EKIHsT MOJIOKOTIPOBOJIOB U IOMJIBHBIX amllapaToB, EMKOCTEH ISl XpaHECHUS
MOJIOKa; 00paboTka Msica, TYIIEK NTUILBI U SWI, B TOM 4YHCIE Uil OOphOBI C
CaJIbMOHEJIJIE30M.

2. BogmomoaroroBka: o0Oe3xkene3nuBaHue;,  yIaJieHWe  Maprasia,
CEepOBOJIOPO/IA; YIy4YILIEHUE OpPraHOJENTUYECKUX IOKa3aTeNled - 3amaxa, BKyca,
[IBETHOCTH; UHTCHCU(DHUKAIMS OKHCICHHS Kee3a B PUIbTpax U pe3epByapax Ijis
00e3KeJIe3NBaHM;

3. Bertepunapusi: mpoQUIAKTHKA U JICYEHUS KEIYIAOUYHO-KUIIECUHBIX
3a00JIeBaHUN y CKOTa M CBUHEH;I€UEHUS NTHUIBl (JETOYHBIE pPECIUpaTOPHbBIE
3a00JIeBaHus );JICUCHUE DHJAOMETPUTOB W MAaCTUTOB y KOPOB;  JICYCHUS
MH(UIMPOBAHHBIX PaH y cO0aK; JeUeHHe KUIIEYHOH (OPMBbI YyMbl COOAK.

4.006paboTKa CTOYHBIX BOA. | UTTOXJIOPUT HATPHUS MIUPOKO MPUMEHSIETCS IS
00pabOTKH OBITOBBIX W MPOMBIINUICHHBIX CTOYHBIX BOJ JJisi pa3pylICHUS
KUBOTHBIX M PACTUTEIHHBIX MUKPOOPTAaHU3MOB; YCTpaHEHHUs 3amaxoB (OCOOCHHO
00pa3yroImuxcs u3 cepocoepKaIInX BEIIECTB); 00€e3BpeKIBAHUS
MIPOMBINIJICHHBIX CTOKOB, B TOM YHCJI€ COJIEPKAIINX ITUAHUCThIE coeanHeHns. OH
MOXET OBITh MCIIOJB30BaH TAaKXe JJIsI 00pabOTKH BOJIBI, COJEpkKaIeli aMMOHUH,

(beHOHBI N T'YMHUHOBBIC BCIHICCTBA. B IMOCJICAHEM CJIydac MOI'yT O6p&30BBIBaTBC${
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xjopoopM, IUXIOP - H TPUXJIOPYKCYCHAs KHUCIOTHI, XJIOPAIBTypaThl U
HEKOTOpBIE APYTrUE BEIIECTBA, KOHIIEHTPALIHMS KOTOPHIX B BOJIC 3HAUUTEIHHO HIXKE.

['unmoxymopuT HaTpus TaKKe HUCMHOJB3yeTCs g 00e3BpeKHMBaHUS
MPOMBIILICHHBIX CTOKOB OT IIMAHUCTBIX COCIUHEHUN; IS yAAJICHUSI CTOUYHBIX BOJI
pTYyTH, a Takke i1 oOpabOTKM OXJIaXJaole KOHJICHCATOPHOW BOJABI Ha
ANIEKTPOCTAHIIUSIX (B TIOCJIEIHEM CIydae MUCIOJIb3YETCs MaJIO KOHIIEHTPUPOBAHHBIN

TUIIOXJIOPUT HATPHS).
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1 Cnoco0bl 0YHCTKH M 00€33apa:KUBAHUA BO/IbI

1.1 TI'urueHudveckue 3aa4u Ae3uHPeKUIMH MUTHEBOI BOABI

Bona ecrecTBEeHHBIX HCTOYHHUKOB TMHUTHEBOIO BOJIOCHAOXKEHHMS, Kak
MpaBUJIO, HE OTBEYAET TUTHEHUYECKUM TPEOOBAHUSIM K MUTHEBOW BOJAC U TpeOyeT
JI0 TIOJITOTOBKH HACEJICHUS MTOATOTOBKHU - OUUCTKE U JIe3UH(EKIIHIH.

OuncTka BOJIbI, BKIIIOYAsl €€ OCBETJICHUE U OOECIIBEUMBAHUE, SBIISECTCS
MEPBBIM JTAllOM B TPHUTOTOBJICHWH TNHTHEBOW BOABI. B pesynbTare w3 BOABI
yAAJSAIOTCS B3BEIICHHBIC BEIECTBA M3 Silla TeJIbMUHTOB M 3HAYUTENIbHASI YacThb
MHUKpPOOpraHu3MoB. Ho HEKOTOphIe MaTOTeHHBIE OAKTEPUU W BUPYCHI IPOHUKAIOT
Yepe3 OYHMCTHBIE COOPYKCHHS M conepkarcs B OT(UILTPOBAaHHOW Bojie. UTOOBI
co3/7aTh HAJICKHBI U KOHTPOJIUPYEMBIN Oapbep Uil BO3MOXKHOU Tepeaadn yepe3
BOAY KHUINIEYHBIX HWH(OEKIUHA W JOpyrux HE MEHee OIMAacCHBIX 3a00JIeBaHUH,
UCIIOJIB3YETCsl  €ro  JIe3MH(EKIMs. YHHUTOKEHHE JKUBBIX M  BHUPYJICHTHBIX
BO3OyauTeNel - OakTepuil U BUPYcOB. B KOHIlE KOHIIOB, MUKPOOHOJOTUYECKOE
3arpsI3HCHHUE BOJIBI SIBISIETCS TEPBBIM B OIIEHKE CTETNCHW PHUCKA IS 3J0POBBS
yenoBeka. CerojgHs J0OKa3aHO, YTO OINACHOCTh 3a00JIeBaHU MaTOrE€HHBIX
MHUKpPOOPTaHU3MOB, TPUCYTCTBYIOIIUX B BOJIC, B TBHICSYM pa3 BHINIC, YeM KOTa
BOJIa 3arpsi3HEHa XUMHUYECKMMU COCIUHEHUSIMH pa3audHou mpuponbl. [lostomy
ne3uH(EeKIuss B TOW Mepe, B KOTOPOW OHA COOTBETCTBYET YCTAHOBJICHHBIM
TUTHCHUYECKUM CTaHJapTaM, SBISETCS HEMPEMEHHBIM YCIOBHEM IS TTOTYUYCHUS
Ka4yeCTBa NUTHEBOU BOJIBI.

B mpakTrke 00mIeCTBEHHOTO BOJOCHA0KECHHUS HCIIOIB3YIOTCS PEearcHTHBIC
(@pdexT 030HHpPOBaHUST XJIOPUPOBAHHEM C MOMOIIBIO CEPEOPSHBIX MPErapaToB)
Oe3peareHTHbIE (BO3JEHCTBUE YIBTPA(PHUOJIETOBBIX Jydyeld Ha HMITYJIbCHBIC
AIIEKTPUYECKUE pa3psaabl raMMa-TydaMd W T. A.) M KOMOMHUPOBAHHBIC METOIBI
ne3nH(peKun BoAbl. B mepBoM ciydae npaBWwiIbHBIN 3P EKT JocTUTACTCS 3a CUeT
BBEICHUSI B BOJYy OHOJIOTMYECKHM AaKTHUBHBIX XHUMHUYECKUX COCIMHEHUHU.

be3pearenTHble METOIbI 1€3WH(EKIMU 03HAYaIOT 00padOTKY BOJbI (PU3HUECKUMU
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Bo3nelcTBusiMU. I B KOMOWMHUPOBAHHBIX METOJAX HUCIOJB3YIOTCS  Kak
XUMUYECKUE, TaK U pu3mdeckue 3 HeKTHI.

[Ipu BBIOOpE MeTOa 00e33apakUBaHUs CIENYET YUUTHIBATh OMIACHOCTD IS
3I0POBbSI  OCTAaTOYHBIX  KOJHMYECTB OWOJIOTMYECKHM  aKTUBHBIX  BEIIECTB,
UCIIOJIB3YEeMBIX JUIsl 00e33apakuBaHUs, WIM BO3MOXHOCTb HM3MEHEHHUS (PU3UKO-
XUMHUYECKUX CBOMCTB BOJBI (Harpumep, 00pa3zoBaHusi CBOOOIHBIX PaIUKAIOB) BO
BpeMsi Je3uH(EKIMN, BaXHBIMU XapaKTepUCTUKaMH METOaa 00e33apakHuBaHUS
ABJIAIOTCS Takke ero A((PEKTUBHOCTh MO OTHONICHHIO K Pa3JIMYHBIM THUIIAM
MUKPOTOMYJISIUA BOJABI, 3aBUCUMOCTh BO3JCHCTBHUS OT YCJIOBHU OKpY:Karouien
Cpellbl.

B xumuyeckux metonax Me3uMH(PEKINH MUTHEBOW BOABI JJIS JOCTHKECHUS
CTOMKOT0 e3uH(PEKIIMOHHOT0 A(hPekTa HEe0OX0UMO MPABWIHHO ONMPEETUTD 103y
BBEJICHHOTO peareHra M O0O0eCleunuTh JOCTATOYHYIO MPOJAODKUTEIBHOCTh €€
KOHTaKTa ¢ BojoM. Jlo3a peareHTta onpenemnsieTcss METOJ0M MpOoOHOM J1e3uHPEKIINH
unu pacdera. s momnepxkaHus HeoOXoauMoro sddekrta miss XUMHUYECKHUX
METO/IOB 00e33apakKUBaHUsl MUTHEBOW BOJBI J03y peareHTa PacCUUTHIBAIOT C
M30bITKOM  (OCTATOYHBIM  OCTATOYHBIA  O30H  XJIOpa), TapaHTUPYIOLIUM
YHUYTO)XEHUE MUKPOOPIaHM3MOB, MOCTYMAIOIIMX B BOAY B T€UEHHUE HEKOTOPOIO
BPEMEHU TIOCIIE JE3UH(EKIINU.

B ¢dusmyeckux Merogax — ONpeNereHHOE  KOJIMYECTBO  DHEPIUH,
OMpeNeNieMoe KaK MpPOU3BEJICHHE WHTEHCUBHOCTU JEUCTBUS  (MOIIHOCTh
U3JIy4EHUs ), JOJDKHO OBITh JIOBEIEHO J0 €IWHUYHOrO O0BheMa BOJbI Ha BpeMs
KOHTAaKTA.

CyIiecTByIOT U JIpyrue OTPpaHUYCHHUS B MCIOJBb30BAaHUU TOTO WM HHOTO
MeToaa 06e33apakuBanust Bojibl. O0 3TUX OIrpaHUUYEHUAX, a TAKKE O JOCTOMHCTBAX

Hn HEOOCTAaTKax MCTOA0B I[GSI/IH(beKI_[I/II/I MbI HOI[pO6HO OCTaHOBHMCA HUIKC.

1.2 PeareHTHble (XMMHYECKHE) METOABI 00€33apaKUBAHUS MUThEBOM

BO/IbI
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1.2.1 XnopupoBanue

Hawubonee pacrpoCTpaHEHHBIM u MIPOBEPECHHBIM METOI0M
o0e33apakiBaHus BOJIbI SIBIISIETCS MIEPBUYHOE XJIOpUpOoBaHue. B HacTosee Bpemst
aTOoT MeTon ne3uHduimpyetr 98% Boapl. [IpudrHON 3TOTO SBISETCS MOBBIIIICHUE
b exTUBHOCTH J1€3MHGEKIIMN BOJBI U AIKOHOMHKH TEXHOJIOTHYECKOTO Mpolecca
N0 CPaBHEHUIO C JPYTMMHU CYIIECTBYIOIIMMH METOJIaMU. XJIOPUPOBAHUE
MO3BOJISIET HE TOJIBKO OYHWINATh BOJY OT HEXKEIATEIbHBIX OPTraHWYECKUX U
OMOJIOTUYECKUX MPUMECEN, HO U MOJTHOCTHIO YAAISITH PACTBOPEHHBIE COJIM JKelie3a
U Maprasma. JlpyruM BaXHBIM TMPEUMYIIECTBOM 3TOTO METOAA SBIICTCS €T0
CIIOCOOHOCTH 00€CIEeYnBAaTh MUKPOOHUOJIOTMYECKYIO O€30MTaCHOCTh BOJbI BOBPEMSI
¢e TPAHCIIOPTHPOBKH IMOJIb30BATEIIO U3-3a 3(hdekTa mocaenericTus [7].

CyImecTBEHHBIM ~ HEJAOCTAaTKOM  XJIOPUPOBAHMS  SIBIISICTCS — HAMYHC
cBOOOJMHOTO  XJiopa B  oOpabarbiBaeMOW  BOJIe, UYTO  YyXY/AIIA€T  €ro
OpraHoOJICTITUYECKUE CBONCTBA M SIBJISICTCS MPUYUHOM 0O0pa3oBaHUsT MOOOYHBIX
ranorencoaepxaniux coenuHenuit (CKC). [1] bonbmas [4] wacte SCA cocTouT u3
tpuranometanoB (TGM) - xiopodopma nuxjaopoOpoMMeTana AUOPOMXIIOpPMETaHA
u Opomodopma. Mx oOpa3oBaHue CBSI3aHO C B3aUMOJEHCTBUEM aKTHUBHBIX
COCIMHEHUIN XJIOpa ¢ OPraHUYECKUMHU BEIECTBAMH MPUPOTHOTO MPOUCKOKICHUSI.
DTOT mporiecc NpoaJieBaeTCs 0 HECKOJIbKUX JECSITKOB 4acoB, a KondecTtBo TT'M,
IIpY TIPOYMX PABHBIX YCIOBHSIX, OojbIne, yem Boimie pH Boawl. Jlns ymaneHus
npuMecei Ha YroJIbHBIX (UIbTpax TpeOyeTcs AOMOJHUTENbHAS OYUCTKA BOJbI. B
HACTOSIIEE BpPEeMs MAaKCUMAaJIbHO JIONMYCTUMBIC KOHIIEHTpAIlMU  BEIIECTB,
SBIISTFOIIUXCST  TTOOOYHBIMH ~ TPOAYKTaMH  XJOPUPOBAHMS, YCTAHOBIICHBI B
pa3TUYHBIX Pa3BUTHIX cTpaHax B auarnazoHe oT 0 10 0 2 Mr / 1 ¥ COOTBETCTBYIOT
COBPEMCHHBIM HAYYHBIM MPEACTABICHHUAM O CTCIICHH ONACHOCTH JIJISl 3/T0POBBSL.

JIist  XJIOpUpOBaHMSI BOJBI HCIIONB3YIOTCA BEIIECTBA, TaKUe KakK XJIOp
(CKUIKMM WM Ta3000pa3HbI) AUOKCHZ XJOpa €M JPYTHe XJIOPCOAEpIKAIIHe

BEIIIECTBA. XJIOP
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Xnop sBuseTcss Hauboyee pacnpoOCTpaHEHHBIM U3 BCEX BEIIECTB,
UCIIONB3YEMBIX Il Je3WH(EKIMH MUTHEBOM BOJBI. DTO CBA3aHO C BBICOKOH
3¢ (HEKTUBHOCTHIO UCIIOJIB3YEMOIO TEXHOJOTHYECKOTO0 000PYI0BaHUs, JEIIEBU3HbBI
peareHra.

Od4eHb BaKHBIM U LIEHHBIM Ka4e€CTBOM MCIOJIB30BAHMS XJIOPA SIBISETCS €ro
nocienencTere. Ecim  KOIMYECTBO XJIOpa NPUHUMAETCS C  HEKOTOPBIMH,
MOJICUMTAHO, YTO KOJHMYECTBO XJIOpA COJEPKUTCS, TO BTOPUYHOTO pPOCTa
MUKpPOOPTaHU3MOB B BOJI€ HE IIPOUCXOJIUT.

Tem He MeHee, XJOp SBISAETCA MOIIHBIM TOKCHYHBIM BELIECTBOM,
TpeOyoIUM Mep M0 00ecneueHuIo O€e30MacHOCTH IMpU TPAHCHOPTHUPOBKE
XpaHWINILA U HKCIOJIb30BaHUS; Mephl MO MPEIOTBPALLEHUIO KaTacTPOPUUECKUX
IIOCJEACTBUA YPE3BBIYANHBIX CHTyauui. [lo3TOMy mpOBOAMTCA IOCTOSHHBIN
IIOMCK PEAreHTOB, COYETAOIINX MOJOKUTEIbHbIE Ka4eCTBa XJIOpa U HE UMEIOLIUE
€ro HEJ0CTATKOB.

OnHOBpeMEHHO ¢ Ae3uH(eKureld BOAbl MPOUCXOAIT PEAKIMH OKHCIICHHUS
OpPraHUYECKUX COEAMHEHUH, B KOTOPBIX B BOJAE OOpa3yloTCs XJIOPOPraHUYECKHE
COEJIMHEHUS C BBICOKOW TOKCHMYHOCTBIO, MYTar€éHHOCTHIO M KaHIEPOr€HHOCTHIO.
He Bcerma ynanate 3T coeauHeHus. B JomonHeHWe K TOMy, YTO 3TH
XJIODOPraHUYECKHE COEIUHEHUs] 00JaJal0T BBICOKOM YCTOWYMBOCTBIO, OHHU
CTaHOBSITCS 3arpA3HSIOIIMMH BEUIECTBAMU MUTHEBOM BOJIbI, OHU MPOXOJAT Yepe3
CHCTEMY BOJIOCHAOKEHUs ¥ KaHaau3amuu [11].

Hanmuune xak xuakoro xisopa (Cl2) B kadecTBe Je3MH(DUIIUPYIOIIETO

Cpe/ICTBA.

1.2.2 Iuoxkcua xJjaopa

B nacrosiiee Bpems Takxke npejjaracTcsi UCoJb30BaHUE TUOKCHIA XJI0pa
(Cl02) nns neswH(peEKMy MUTHEBOW BOJBI, KOTOpask UMEET pPsijl MPEUMYIIECTB,
TaKMX Kak: 0oJjiee BBICOKHN OaKTepUIIMIHBIN W Je300pupyronmii dhQexr.

OTCcyTCTBHE OpPraHOJIENITHYECKUX CBOMCTB BOJbI B MPOAYKTax o0OpabOTKH
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XJIOPOPTAaHUYECKUX COCTUHEHUN HE TPeOyeT TPaHCIOPTHPOBKHU KHIKOTO XJIOPA.
OpHako JTUOKCHI XJIOpa SIBISCTCS JOPOTOCTOSIIAM W JOJKEH MPOU3BOIUTHCS
JIOKaAbHO B JIOBOJIBHO CIIOKHOW TexHoioruu. Ero mnpuMmeHeHwe umeer
OTHOCHUTEIHFHO HU3KYIO TPOU3BOIUTEIHHOCTb.

Oddexkr wnaxomutcs Ha mnaroreHHod ¢uope ClO2. HNmenno »sta
KOMOMHAIMs JIeNlaeT JUOKCUJl XJopa O0oJjiee CHIbHBIM J1€3UH(UIHUPYIOITUM
arenToM. KpoMe Toro, 3To He yXyAIlaeT BKyC W 3amax BoJbl. CaepuBarouiui
dbakTop MpU HCMOJIB30BAHUMU ITOro JAe3uHUIMpyromero cpencrsa. OpHako
COBPEMCHHBIC TEXHOJIOTHM MOTYT YCTPAHHTh JTOT HEIOCTAaTOK, IPOU3BOJIS

JTMOKCHUJI XJIOpa HETIOCPEJCTBEHHO B MeCTe IpUMeHeHus [6].

1.2.3 I'mnoxJiopuT HATPUS

Texnonorust ucnonszoBanusi runoxjopura Hatpus (NaClO) ocHoBaHa Ha
€ro CHOoCOOHOCTH pacmajarbcsi B BOJ€ C OOpa3oBaHHMEM JUOKCHIA XJopa.
Hcnonb3oBaHne KOHIEHTPUPOBAHHOTO THIIOXJIOPUTA HATPHS HA TPETh COKpAIaeT
BTOPUYHOE 3arpsi3HEHUE M0 CPABHEHUIO C MCIOJIH30BAHUEM ra3000pa3HOTO XJI0pa.
KpoMe TOro, TpaHcmopTUpOBKa U XpaHEHUE KOHIIEHTPUPOBAHHOTO pacTBOpa
NaClO noBoJibHO TIpocTa U HE TpeOyeT MOBBIIEHHBIX Mep Oe3omacHocTu. Kpome
TOr0, TPOU3BOJICTBO TUIIOXJIOPUTA HATPUS TAKKE BO3MOKHO HEIOCPEIACTBEHHO Ha
MECTE MYTEM JJIEKTPOJIN3a. DIIEKTPOJUTUUECKUN METOJI XapaKTepU3yeTcsl HU3KOU
CTOMMOCTBIO M 0€30MacHOCThbIO; PeareHT Jerko a03upyeTcs, 4YTO TMO3BOJSET

aBTOMATH3UPOBATh IpoIiece Ae3uHpeKirn Bo b [8].

1.2.4 Xnopcoaep:xaiue npenaparsl

Hcnonb3oBanne  XJOpCOAEpXkAIIMX  peareHTOB  (XJIOpHas  M3BECTb
TUITOXJIOPUTOB HATPUS U KaJbIHs) sl 00e33apakuBaHMsI BOJbI MEHEE OMACHO MpHU
TEXHUYECKOM OOCITY>KUBAaHUH U HE TPEOYET CIIOKHBIX TEXHOJIOTUYECKUX PEIICHUI.
[TpaBaa, ucnonb3yemas 3/1eCh SKOHOMUS peareHrta 0oJjiee rpoOMO3/Ka, YTO CBA3aHO

C HEOOXOJIMMOCTBIO XPaHUThH OOJIBIIIOE KOJIWYECTBO JIEKapCTB (B 3-5 pa3 Ooublie,
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YeM TIpU HUCIOJIb30BaHUHU XxJiopa). OObeM TNEpPeBO30K YBEIMYMUBACTCS HA Ty XKeE
cymmy. Bo BpeMsi XpaHEeHHsI 4aCTHYHOE PA3JIOKEHUE PEAreHTOB IMPOUCXOIUT C
YMEHBIIEHUEM cojiepkanus xjaopa. HeoOXoammMo yCTaHOBUTh CUCTEMY BBITSDKHOU
BEHTWISAIIUU U COOJTFOIaTh MEPHI OE30MaCHOCTH JIJIsi 00CITYKHBAIOIIETO MePCOHAIA.
PacTBOpBI XJIOpPCOJEPKAIIUX PEAreHTOB SIBISAIOTCS KOPPO3MOHHBIMH U TPeOyIOT
o0opyZoBaHusI W TPYOONPOBOJOB U3 HEPKABCIOIIUX MaTepUaoB WU C
AHTUKOPPO3HOHHBIM TTOKPHITHEM.

Bce wyame, ocoO0eHHO Ha HEOOJBIIMX OYUCTHBIX COOPYKEHUSX,
MPUOOPETAIOTCS  3aBOJABI  TIO0  TMPOWM3BOACTBY aKTHUBHBIX  XJIOPCOJEPIKAIIIX
pPEareHTOB C MCIIOJIB30BAHUEM JJIEKTPOXHUMHUYECKUMX MeToj0oB. B Poccum
HECKOJIbKO MPEANPUITHIA MpeJiaraloT caHaTOPHBbIE caHepbl TuMa «Xiopenb-200»
JUISL  TIPOM3BOJICTBA THIOXJOpPUTAa HATpUsd IO MeToay auadparMeHHOTO

aJIeKTpoM3a ooIiei comu [15].

1.2.5 O30oHupoBaHuUe

[IpeumymectBo  o3oHa (O3) 1m0  CpaBHEHUIO C  JPYTUMHU
Ne3UH(OUUUPYIOLMMU  CPEACTBAMHM  3aK/II04aeTcs B IPUCYIIUX €My
Ne3MHOUIMPYIONUX W OKHCIUTEIBHBIX CBONCTBaX Oyiarogapsi BHICBOOOXKIIEHUIO
aKTUBHOTO aTOMApHOr0 KHCJIOPOJa, KOTOPBIM paspymaer (epMeHTATUBHbBIC
CUCTEMbl MHUKPOOHBIX KJIETOK IpU BO3ACHCTBUU OpPraHUYECKUX OOBEKTOB H
OKHCIIIET OTpeAeNieHHbIe COCTUHEHHs, KOTOphle NatoT Boae HempusaTHbIN 3amax
(HanpuMep, TYMHHOBBICE OCHOBaHHUs). bakrtepuum o030Ha 001a1al0T BBICOKOM
3¢ (HEeKTUBHOCTHIO B pa3pylICHUH CIOP KUCT M MHOTHUX JAPYTUX TMaTOT€HHBIX
MUKpoOOB. McTopruecku, UCIONb30BaHWE 030HA Hayajioch enie B 1898 roay Bo
®pannuu, e BepBbie ObUIA CO3/IaHbI OTBITHO-TIPOMBIIIUICHHBIE YCTAHOBKU JIJIS
MPUTOTOBJICHUSI TUTHEBOW BOJIBI.

KonuyectBo 030Ha, HeoOXommmoe s Me3WMH(PEKINH TUTHEBON BOJIBI,
3aBHCHUT OT CTENEHU 3arps3HEHHs] BOIbI M COCTaBiAET 1-6 Mr / J MpU KOHTaKTe

yepe3 8-15 munyT; KonnuecTBo 0cTaTOYHOTO 030HA HE JOJKHO TpeBbimarh 0 3-0
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5 Mr / 1, moTomMy 4to O0Jiee BBICOKAs /103a JA€T BOJAE CIECIM(PUUICCKUN 3amax H
BBI3BIBAET KOPPO3UIO BOJAONPOBOIHBIX TPYO.

C rurueHuYecKor TOYKHM 3pECHHUSI O30HUPOBAHME BOJIbI SIBJISIETCS OJIHUM W3
Jy4IIUX CHOCOOOB o0e33apakuBaHUs MHTheBOW BoAbl. OOmamas BBICOKOU
CTEICHbIO JIe3MH(MEKIIUU BOJBI, OH OOCCIEYMBACT JIYUIIIHME OPraHOJEHTUYECKUE
MOKa3aTeIu M OTCYTCTBHUE BBICOKOTOKCHUYHBIX M KAHILEPOTCHHBIX MPOAYKTOB B
OYMIIIEHHOW BOJE.

OrpaHn4eHUAMHU PACIPOCTPAHECHUSI TEXHOJIOTUM O30HUPOBAHMS SIBIISIIOTCS
BBICOKAasi CTOMMOCTh OOOpYJOBaHMs, BbICOKasi mMOTpedisieMass MOIIHOCTD,
3HAYUTEIIbHBIC U3JICPKKHU MIPOU3BOJICTBA u MOTPEOHOCTh B
BBICOKOKBal(puimpopanHoM obopynoBanuu. Ilocmennuii  dakt mnpuBen K
MCIIOJIB30BaHUIO 030HA TOJIBKO MPH LIEHTPAIU30BAHHOM BOJOCHAOkeHUU. Kpome
TOT0, B IPOIIECCe IKCILTyaTallud OBLIO YCTAaHOBJICHO, YTO B Pse CilydyaeB (eciu
TeMrepaTrypa o0paboTaHHOM MPUPOTHON BoABI IpeBbImiacT 22 ° C) 030HUpPOBaHUE
HE TMO03BOJISIET JOCTHYbh TpPeOyeMbIX MHKPOOHOJIOTMYECKUX IOKazareyied H3-3a
OTCYTCTBHS Mpo yieHus ne3unpexunu 3¢dexr [18].

MeTon 030HUPOBAHMS BOJBl TEXHUYECKH CIIOKHBIM M CaMbld JOPOTOH
Cpea JPYyrux METOJOB 00€33apaKMBaHHUS MUTHEBOM BOJBI. TEXHOIOTHYECKHUI
MPOIIECC BKIIIOYAECT B CeOs MOCIIEIOBATEIbHBIC ATallbl OYMCTKH BO3AyXa OT €ro
OXJIQXIEHUS U CYIIKH CUHTE30M O30Ha JIJI1 CMEIIMBAHUS 030HO-BO3IYIITHON cMecH
c o0OpaboTaHHOW BOAOW M YyJaJCHUS OCTATOYHOM O30HO-BO3IYIIHOM CMECH B
atMocepy. Bce 93TO orpaHuuMBaeT HUCMOJAb30BAaHUE HATOTO0 METOJAa B
MMOBCEIHEBHOM >KU3HH.

JIpyruM  CyIIECTBEHHBIM  HEJOCTAaTKOM  O30HHUPOBAHHS  SIBISIETCS
TOKCUYHOCTh 030Ha. MakCUMaJIbHO JONMYCTUMOE COJIEp)KAaHUE ITOTO Ta3a B
BO3/IyX€ MPOMBIIIUICHHBIX moMmenieHuit cocraBmsser 0 1 r / m3. Kpome Toro,
CYILIECTBYET OMACHOCTh B3PbIBa CMECU 030H-BO3/YX.

Cy1iecTByOIIME KOHCTPYKIIUM COBPEMEHHBIX O30HATOPOB IMPEICTABIISIOT
co0oit 0O0MBIIOEe KOJMMYECTBO OJIM3KO PACIOIOKEHHBIX sS4YeeK, 00pa30BaHHBIX
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DJIGKTPOJIaMH, OJIMH W3 KOTOPBIX HAXOJUTCS TIOJ BBICOKMM HAaIPSHKCHHEM, a
Ipyroi 3azemiieH. Mexay DSJeKTpoJaMu C ONpeACNIEHHOH MEePUOTUIHOCTHIO
HNPOUCXOTUT JJICKTPHUUCCKUI pa3psl, NPHUBOAAIIMNA K OOpa30oBaHUIO O30HA B
o0ylacTi JeWcTBUS siueeK ¢ Bo3ayxa. [lomydeHHas B pe3ylibTaTe CMeCh O30HO-
BO3JYIIHON CMECH aKTHBHPYET 00paOOTaHHYI BOay. [IpUTOTOBICHHAs TaKUM
o0Opa3oM BoJa 1O BKYyCy 3amaxa M JIPYT'MX CBOWCTB IPEBOCXOIUT BOJY,
00paboTaHHYIO XJIOPOM.

I[pyme pearcHTHbIC MCTO/AbI O6€333pa)KI/IBaHI/IH BOJBI

Hcnonb3oBanue TsKENbIX METaWIOB (MeaHoro cepedbpa u 1. M) s
JNe3UH(PEKIUH  MUTHEBOM  BOABI  OCHOBAaHO  HA  MCIOJB30BaHUM  HX
«OJINTOJIMHAMUYECKOr0» CBOMCTBA - CIIOCOOHOCTH OKa3blBaTh OaKTEpUIUIHOE
JEHUCTBUE B HEOOJBIIMX KOHILIEHTPALUAX. JTU METAJUIbl MOXXHO BBOJWUTH B BHJIE
pacTBOpPOB COJIEH WJIM MyTeM DSJIEKTPOXUMHYECKOro pacTBopeHus. B oboux
Clly4asiX BO3MOXXHO KOCBEHHOE YIPABJICHHE MX COJEpKaHWeM B Boje. Cienyer
oTMeTUTb, uTO IIJ]IK noHoB cepebpa u Meu B MUTHEBOW BOJE SBISETCA JOBOJIBHO
CTpOTHUM, a TpeOOBaHUS K BOJE, BBIIPYKA€MOW B PBIOOJOBHBIE BOJOEMBI, €LIE
BBIIIIE.

XUMUYECKHE METOJbl JE3MH(PEKIUU MUTHEBOM BOJbBI TaKXkKe IIUPOKO
UCIIONIB3YIOTCS B Havasie XX Beka. Jleaundexius coenuHeHusiMu Opoma U iona ¢
0oJiee BBIPAKEHHBIMU OaKTEPUUUAHBIMA CBOWCTBAMH, Ye€M XJOp-TpeOyromas u
Oonee ciokHas TexHoJorus. B coBpeMeHHOW mpakThKe A J1e3UH(EKINH
NUTHEBOM BOJBI C HOJMPOBAaHUEM IMPEIAraeTCs MCIOJIb30BaTh CIELUAIbHBIE
MOHOOOMEHHUKH, HACHIIIEHHbIC HomoM. Koraa Boja mpoXoauT uepe3 HUx, Hoj
MOCTETICHHO BBIMBIBAETCS M3 HOHOOOMEHHHKA, 00eCIiedrnBas HEOOXOIMMYIO 103y B
Bozie. Takoe penieHre npueMseMo sl HeOOIbIIMX UHANBUIYAIbHBIX YCTAHOBOK.
Cyl11ecTBEHHBIM HEOCTATKOM SIBJISIETCSI U3MEHEHHE KOHIICHTPALMU HO/1a BO BpEMsI
pabOTHI 1 OTCYTCTBHE MOCTOSTHHOTO KOHTPOJIS 32 ero KoHIeHTparuei [9].

Hcnonb3oBaHne akTUBHBIX YT U KaTUOHMTOB, HACBIILIEHHBIX CEPeOpoM,

Harpumep C-100 Ag nwimu C-150 Ag Purolite, mpecneayer 1enb He MPEJOTBPAIIATh
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«cepeOpeHre» BOABl M NPENOTBpallaTh pPa3BUTHE MUKPOOPraHU3MOB IIPH
OCTAHOBKE JABWXEHUS BOAbl, Ha ocTaHOBKax cO31al0TCA HJI€aJbHBIE YCIOBUS IS
UX Ppa3sMHOXEHHS - OOJbIIOE KOJMYECTBO  OPraHMYECKOro  BEIECTBa
3aXBaThIBAETCS HA MOBEPXHOCTH YacTHL] C UX OFPOMHOM IUIOIIAABI0 |
NOBBILIEHHON Temneparypoil. Hamuune cepebpa B CTpyKType 3THUX YaCTHUL PE3KO
CHIDKAeT BEPOATHOCTb TIOceBa 3arpyxaemoro ciuos. CepebGpocoaepkaiiye
KaTHOHUTHI, paszpaboranHeie OAO HUUIIM-KVY-23CM u KVY-23CIl, conepxar
ropa3go Oonbliie cepedpa M IpenHa3HAYeHbl A1 o0e33apa)KMBaHUS BOJbBI Ha

YCTaHOBKaX Majlol MOIIHOCTH.

1.3 duszuyeckue MeTo/bl 00€33apaKUBAHUS MUTHEBOI BO/IbI
1.3.1 Kunsuyenue

N3  ¢Qusnueckux  MeTonoB  o0e33apakMBaHUS ~ BOABI  Haubojee
pacipoCTpaHEHHBIM U HaJIEKHBIM (B YaCTHOCTH, 10MA) SIBJIIETCS KUIIEHUE.

[Ipu xunssueHun OOJIBIIMHCTBO OaKTepUil MOTrMOAIOT OT OaKTepUOQaroBbIX
BUPYCOB AHTHUOMOTUKOB M JPYTUX OHOJOTMYECKUX OOBEKTOB, KOTOPBIE YAaCTO
BCTPEUAIOTCS B OTKPBITHIX MCTOYHHMKAX BOJBI M, KaK CIEACTBUE, B LIEHTPAIbHBIX
CUCTEMaX BOJIOCHAOKEHHUS.

Kpome Toro, npu KunsiueHUH BOJIbI PACTBOPEHHBIE B HEM Tra3bl yAAISIOTCA
Y JKECTKOCTh yMEHbIIAaeTcs. BKyc BOJBI IPU KMIIEHUH MaJI0 MEHAETCS. DTO BEPHO
JUIS HaJeKHOW Ae3uH(EKINN, PeKOMEHIYeTCsl KUMATUTh BOAy B Teuenue 15-20
MUHYT. Bo BpeMs KpaTKOBpEMEHHOT0 KUIIEHUS HEKOTOpPblE MUKPOOPTaHU3MBbI MX
CHOp SIUI] TEJIbMUHTOB MOTYT MOAAEPAKUBATH KM3HECITOCOOHOCTH (OCOOEHHO, ECIH
MUKpPOOpPraHU3Mbl  aJACOpOMpYIOTCS  Ha  TBepAbIX  yactumax). OpHako
UCIIOJIb30BaHUE METKHU B NMPOMBIIINIEHHOM MaciuTabe, KOHEYHO, HEBO3MOKHO M3-32a

BBICOKOM CTOMMOCTH METO/ia
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1.3.2 YabTpaduoseroBoe usayyeHue

Jledenne yabTpadMOICTOBEIM HW3JIYYCHUEM SIBIIACTCS TIEPCIICKTUBHBIM
MIPOMBIIIUIEHHBIM METOJ0OM 00€33apa’KuBaHMs BOJIbl. ITO KacaeTcs CBETa ¢ JJIMHON
BOTHBI 254 HM (W OJM3KOW K HEMY), KOTOpas Ha3bIBaeTCs OaKTEPHIIMIHOMN.
Jle3unuiupyromuye CBOKWCTBA TAaKOro CBeTa OOYCIOBIEHBI MX JEHCTBUEM Ha
KJIETOYHBIA METa0O0JU3M M OCOOCHHO Ha (DEPMEHTHBIE CUCTEMbI OaKTepUaIbHOM
KJIeTKU. [Ipu 3TOM GaKTepUIIMAHBIN CBET pa3pyllacT HE TOJBKO PACTUTEIbHbBIC, HO

U CIIOPOBBIE (POPMBI OAKTEPHil.

1.4 COBpeMeHH])Ie METOAbI 06e333pamnBaHnﬁ NMUTHEBOH BOJbI

CoBpeMeHHbIE YCTAaHOBKU Y D-/1€3aKTUBALIMN UMEIOT MTPOU3BOAUTEIIBHOCTD
ot 1 1o 50 000 M3 / 4 1 mpencTaBIAIOT cO00M Kamepy U3 HEP>KaBEIOIIEH CTalu C
3AIIUIICHHBIMU  YIbTPA()HUOIECTOBBIM HU3JIYYEHHUEM MPO3PAYHBIMU KBapIlIEBHIMU
KpbilikamMu. Bona, mnpoxonsimias dyepe3 KaMmepy Je3aKTUBAILMU, TOCTOSHHO
MOJIBEPraeTcsi BO3JACUCTBUIO YIBTPA()HUOIECTOBOTO M3IyYEHHUS, KOTOPOE YyOMBaeT
BCe MHKpoopranu3mbl. HamOonbummii 3pQext ne3uHpexkurur NUTHEBOM BObI
JIocTUraeTcs Ojarojapsi pacrojioxkeHuto Y®-cuctem 1mociie TOTOo, Kak BCe
OCTaJIbHBIE CHCTEMbl OYMCTKH MAaKCHUMAJbHO MPUOJMKEHBI K MECTY KOHEYHOTO
NOTpeOIeHUS.

DTOT METOJ SBJISIETCS TMPUEMIIEMBbIM B KauecTBE albTEPHATHUBBI U
JIOTIOJIHSIET TPaAUIIMOHHBIE CPEACTBA JAC3MH(EKIINHU, MOCKOJIbKY OH aOCOJIOTHO
oe3omnaced u dpdexTuBeH. BaxkHO OTMETUTH, YTO, B OTJIMYUE OT OKUCIUTEIbHBIX
MeTon0B, YD-TOKCMH HE NPOAYUUPYET BTOPUYHBIE TOKCHUHBI, U TMO3TOMY s
yIbTPaduOIECTOBOTO OOJydEHUsS HET BEPXHETO IMopora J03bl. YBEIUYUBas 103y,
MOYTH BCETJ]a MOKHO JIOCTUYH JKEJIaeMOT0 ypOBHS 00e33apakuBanusi. Kpome Toro,
Y®-061yueHrue He pa3pyliaeT OpraHoJeNTHYECKUE CBOMCTBA BOJbI, IOITOMY €r0
MOYHO OTHECTH K SKOJIOTMYECKU YUCTHIM METOJIaM €T0 JICUCHHUS.

OmHako OTOT METOJ HMEET OmpeaelieHHple HexocTaTku. IlogoOHO

o3oHanuu, Y P-o0paboTka HEe obecrieunBaeT JIMTENbHOro 3gdekra. OTCyTCTBUE
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MOCNIEACUCTBUS JIeJIaeT €ro MPUMEHEHHE MNpOoOJIeMaTUYHBIM, KOTJa BpEMEHHOU
MHTEPBAJl MEXIY BO3JICHCTBHEM Ha BOJY U €€ MOTpeOsieHne SIBISETCS TOCTATOUYHO
OONbIIMM, HANpUMEp, B Cllydae LEHTPAJIM30BaHHOIO BoOJOCHAaOkeHus. [
WHIMBHUIYAIBHOTO BOJOCHA0KEHUS HanboJiee MpUBIEKATEIbHBIMU ABISAIOTCS Y D-
ycTaHoBKH. Kpome Toro, BO3MOXKHa peaKkTHBAallMsl MHUKPOOPIaHHU3MOB U Jake
pa3BUTHE HOBBIX IITAMMOB, YCTONYMBBIX K PaJAHAllMOHHOMY MOBPEXKIECHUIO. JTOT
MeToa TpeOyeT cTpororo cobmoneHus TexHonorun Opranuzanus npouecca Y -
N€3aKTUBALIUKM TpeOyeT OOJBIIMX KalNUTAJIOBIOKEHUNH, YEM XJIOPUPOBAHHUE, HO
MEHBIIIE 030HUPOBaHUS. bollee HU3KME KCITyaTallMOHHbBIE pacxoabl aenait Y -
Ne3nH(EKINI0 U XJIOPUPOBAHHE COMOCTABUMBIMA B HSKOHOMHUYECKOM IUIaHE.
[TorpebnsieMass MOIIHOCTh HEBEJUKA, @ CTOMMOCTb €XKETOJHON 3aMEHbl JaMIlbl
cocraisieT He 6oiiee 10% OT CTOMMOCTH yCTaHOBKHU.

dakTopoM CHUXKEHUS 3PPEKTUBHOCTH Y D-1e3MHPEKINOHHBIX YCTAHOBOK
JUISL TOJITOCPOYHOM SKCIUTyaTalliy SIBJISIETCS 3arps3HEHHME KBapLIEBBIX MOKPBITUN
JaMIaMi OpPTaHUYECKHUMH U MUHEPAIbHBIMH OTJIOKEHHUSIMH. Bbonbine ycTaHOBKU
OCHAlICHbl ABTOMAaTUYECKOW CHCTEMOI OYMCTKH, KOTOPAsl BBIIOJIHSIET MPOMBIBKY
MyTeM HUPKYJSALIUN Yepe3 BOAHYIO YCTAaHOBKY C J00ABJICHHEM MUIIEBBIX KUCIOT.
B npyrux ciydasx ucnonb3yercs MeXxaHuuecKasi OUMCTKa.

Hpyrum  daktopom, cHmwkarommMm 3¢hdexktuBHOCT, Y D-ae3undeximu,
SBIISIETCSI MYTHOCTh MCXOAHOW BOnbI. PaccesHue iydel CyIIeCTBEHHO YyXy/IIaeT

() PEKTHBHOCTD OYMCTKH BOJIBI.

1.4.1 DnekTpOUMITYJILCHBIH CIIOCO0

Hogerit MeToa o0e33apakuBaHus BOJIBI - 3TO AJICKTPOUMITYJILCHBIA METOJT -
VCIIOJIb30BaHUE UMITYJIbCHBIX DJIEKTPUUYECKHUX PA3PSIOB.

CyTp MeTOHa 3aKIOYaeTCs B BO3HUKHOBEHHMH 3JIEKTPOTHIPABIMYECKOTO
BO3/ICHCTBUS Tak Ha3biBaeMoro 3ddekra JI. A. FOtkuna [32].

TexHOJIOrnYecKknii MpoLEeCC COCTOUT M3 LIECTH 3TAMOB: Mojava KUIAKOCTU

B pabounii 00BEM C pPaBHOMEPHBIM MpoduiIeM pachpeneieHus CKOpocTH (U
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pabouee MPOCTPAHCTBO 3aMOJIHEHO BO3AYILIHBIM 3a30pOM, a PaBHOMEPHbIN
npodwiib pacnpeneneHus KUAKOCTH IOMOTAaeT CHHU3UTh JHEPromoTpediieHne
mpoliecca) Uil 3apsAKd XPaHWUIUIIA DJIEKTPOIHEPTUU YCTPOWCTBO B pEXKUME
MOCTOSTHHOM MOIIHOCTH, WHULIMUPYS OJIUH WIHM PSIi DJIEKTPUUYECKUX Pa3psiioB B
KUJKOCTH, KOTJa CKOPOCTh HapacTaHus (PpoHTa MEpPEeIHEro Kpas Mo MeEHbIIeH
Mepe 1010 B / ¢ (sHeprusi, uM3MepeHHas OIOPHBIM 3apsiAOoM) MNPUBOJMUT K
pa3pymICHUI0 MUKPOCEHCMUYECKUX OPTaHU3MOB ITyTeM OOpa30BaHUS PACTSIKECHUS
BoJHBI ipy OTpaKEHUU BOJIHBI CHKATHS, TEHEPUPYEMOM SIIEKTPUUECKUM Pa3psioM
OT TTOAABJICHUS CBOOOHOM MOBEPXHOCTH KUIAKOCTH HIIN 3aTyXaHUS yIapHBIX BOJH
BO BXOJIHOM M BBIXOJHOW MAarucTpajibHOM KHUJIKOCTH, 4YTOOBI H30€XaTh HX
pa3pylIeHHs], OTTAIKUBAHUS JIE3aKTUBUPOBAHHOM JKUJIKOCTU OT pabouero oobema.

Kpome TOro, B 4acTHOM ciydae MOKHO HMHHUIIMMPOBATH SJECKTPUUECKHE
pa3psanbl B 00beMe, KOTOPBIM COXpAHAETCA WM YBEIMYMBACTCS Ha aMILIATY/IE
BOJIH C)KaTHsl, OTJIEJICHHBIX OT pabouero oobema cpenoit. [Ipumepom matepuana,
KOTOPBIN SIBJIAETCS CpPeAoi, KOTOpasi COXpaHsET aMIUIUTYAy BOJIHBI Ha TPAHMIIE C
BOJIOM, MOKET OBITh IEHOMOIUCTUPOI.

B  npouecce  age3uH@exuMd — MUTHEBOM  BOABI € IMOMOIIBIO
IEKTPOUMITYJICHOTO METOJ]a TPOUCXOJUT OOJIBIIOE KOJWYECTBO SIBJICHUM:
MOIIHBIE  THAPABIMYECKUE  TPOIECChl  (POPMUPOBAHUS  yHAPHBIX  BOJH
CBEpPXBBICOKMX JIaBJICHUMN O0Opa30BaHUsI 030HA KaBUTAIIMOHHBIX WHTEHCUBHBIX
yIBTPA3BYKOBBIX  KOJ€OAaHMM, TIOSIBJICHHUE  HWMITYJIbCHBIX  MAarHUTHBIX U
AIIEKTPUYECKUX TMOJIeH, TMOBBIIIEHUE TeMIepaTypbl, Pe3ynbTatoM BceX 3THX
SABJICHUW  SBISETCS  pas3pylleHHe B BOJAE IMOYTH BCEX  MATOTC€HHBIX
MUKpOOpraHu3MoB. OdYeHb Ba)XHO OTMETUTh, 4YTO Bojaa, obOpaborannas IED,
npuoodpeTaeT OaKTEPUIIMIHbIE CBOMCTBA, KOTOPHIE COXPAHSIOTCS 10 4 MECSIIEB.

OCHOBHBIM TPEUMYIIECTBOM METO/a JE3UH(PEKIIMH THUTHEBOW BOJIBI
SBJIIETCSI DKOJIOTMYHOCTh, @ TaKXKe€ BO3MOXKHOCTh WCIOJB30BAHUS OOIBIIHIX

00beMOB KUAKOCTU.OJTHAKO ATOT CIOCOO MMEET psJl HEIOCTaTKOB B YaCTHOCTH
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OTHOCHUTENFHO BBICOKYIO 3HeproeMkocts (0 2-1 kBrtu/mM3) m kak cineacTBue —

JOPOTOBU3HY.

1.4.2 DjekTpOXUMHYECKHIA MeTO/

CepuiiHo Bbimyckaemble ycTaHOBKU «3ympyn» «Candup» «AkBamMUHA» U
T. JI. Mx pabora ocHOBaHa Ha Mepegadye BOJbl YEpe3 IIIEKTPOXUMUUYECKUI
MeMOpaHHBII peaxkrop, pa3eICHHBIN yIBTPapUIbTPAIIIOHHOM
METAJJIOKEPaMUYECKOM MeMOpaHO Ha KaTOAHYI0 M aHOAHYIo oOsactu. Korga k
KAaTOAHOM M aHOAHOW KamepaMm MPHUMEHSIETCS MOCTOSHHBIA TOK, 0Opa3oBaHUE
HIEJIOYHBIX U KUCJBIX PACTBOPOB IMPUBOIUT K 3JIEKTPOIUTHUECKOMY 00pa30BaHUIO
aKTHBHOTO XJIOpa. B 3TUX cpemax MpakTHYECKM BCE MHUKPOOPTAHU3MBI
pa3pyliaroTcsi M INPOUCXOJWT  YaCTHYHOE  pa3pylI€eHHE  OpPraHUYECKHUX
3arpsizHATenei. KOHCTpyKIus MPOTOYHOM 3IEKTPOXUMUYECKON SUYEHKH XOPOIIO
pa3BuTa, W HaAOOp JPYroro Yuciaa TaKUX OJJIEMEHTOB IMOJIY4YaeT HACTPOMKH

3aJaHHON €MKOCTH.

1.4.3 O6e33apakuBaHue yJbTPa3BYKOM

B HeKoTOpBIX citydasx yabTpa3ByK UCTOJb3YeTCs IS 1e3UH(PEKIIUN BOJIBI.
DTOoT MeToJ ObUT BHEpBBbIE MNpeaaokeH B 1928 roxy. MexaHusm JencTBuUs
yJIbTpa3ByKa /10 KOHIIa HE /10 KOHIIa TTOHAT. B CBS3U C 3TUM c/ieiaHbl CleayIolue

IMPCAIIOJIOKCHUAA:

—  YIObTpa3ByK BbI3bIBA€T 0Opa3oBaHHE IYCTOT B CHJIBHO BHUXPEBOM
MIPOCTPAHCTBE, YTO MPUBOJUT K Pa3phIBY CTCHKU OaKTEpHUATbHON KIIETKH;

—  YbTpa3ByK BbI3BIBACT BBIJICJIICHUE ra3a, pACTBOPEHHOTO B YKUJIKOCTH,
U Ty3bIPBKH Ta3a B 0aKTEPUATbHOM KJIETKE BBI3BIBAIOT €€ Pa3pPhIBHI.

[IpenmyiiecTBOM HCHOJIB30BAHUS YIABTPA3ByKa Iepe]l MHOTUMHU APYTUMU
CpeACTBaMH AC3UH(EKIIMU CTOYHBIX BOJ SIBJISICTCS €TI0 HEUYBCTBUTEIBHOCTH K
TakuM (hakTopaM, Kak BBICOKAasi MyTHOCTh M I[BET BOJIbI, XapaKTep W KOJIHMYECTBO

MHUKPOOPIraHU3MOB, a TAKIKC HAJITMIHNC PACTBOPCHHLBIX BCIICCTB B BOJAC.
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EanHCTBEHHBIM dakTopom, BIIUSIIOILIAM Ha 3¢ (HEeKTUBHOCTH
yIbTPa3ByKOBOM  NI€3MH(EKIIMH CTOYHBIX BOJ, SBISETCA WHTEHCHUBHOCTD
yJIBTPa3ByKOBBIX KOJI€OaHMW. YIBTpa3BYK - 3TO 3BYKOBas BHUOpalus, 4acToTa
KOTOPOM HAaMHOTO BBIIIE YPOBHA CIBIIIUMOCTH. Yactora ynerpassyka ot 20 000
mo 1 000 000 I'm sBiasgeTcss CaeICTBHEM TOI'O, YTO €r0 CHOCOOHOCTH OKAa3bIBaTh
BPEIHOE BO3JICHCTBUE HA COCTOSIHUE MUKPOOPTraHU3MOB. bakrepuunaueiii a3gppext
yIbTPa3ByKa PAa3HbIX YacCTOT OYEHb 3HAYMTEJIIEH U 3aBUCUT OT MHTEHCHBHOCTU
3BYKOBBIX KOJIEOaHUH.

Jlesundekurus U OYMCTKA BOJBI YJIBTPa3BYKOM CUMTAETCS OJIHUM U3
HOBEMIIMX  METOAOB  Jie3uH(PeKuuu. YIbTPa3ByKOBOE  BO3JICUCTBHE  Ha
NOTEHUUAIBHO OMACHbIE MUKPOOPTraHU3MbI YacTO HE MCIIONB3YETCs B (PUIbTpax
Uil Ae3UH(EKUMU TMHUTHEBOM BOJABL, OAHAKO €ro BbICOKass 3()PEKTUBHOCTH
IO3BOJIIET TOBOPUTH O MHOrOOOCIIAINIEM  XapakTepe 3TOro  MeToja

066333pa)I(I/IBaHHH BOJbI, HCCMOTpPs Ha €0 BLICOKYIO CTOMMOCTD

1.4.4 PaguanuoHHoe o0e33apaKuBaHue

NMeroTcst mpeayioKeHUsl N0 MCHOJb30BaHUIO JUIsl J€3MH(EKIUU ramma-
U3ITyYEHHUS.

INamma-ycranoBku tuna RHUND paGoTtaroT mo crnenyromiei cxeme: Boja
MONagacT B TMOJIOCTh CETYATOr0 UWJIMHIApPA NPUEMHOIO W  Pa3AEIUTEIBHOTO
YCTPOMCTBA, TN€ TBEPIbIC BKIKOYEHUS 3aXBaTbIBAIOTCA BBEpPX, KOrJa IIHEK
BbDKMMaeTCsl B AU((dy30pe U HalpaBiseTCss B KOJUIEKTOPHBIN SIIUK , 3aTEM BOIY
pa30aBISAIOT YCIOBHO YHMCTOM BOJOM JI0 ONPEACIICHHON KOHIIEHTPAIMU U TTOIal0T B
YCTPOMCTBO raMMa-CHCTEMBI, B KOTOPOM MPOUCXOAUT MPOLIECC JE3aKTUBALNUN O]
JeWCTBUEM raMMa-u3inydeHus uzoromna Co60.

'amMmMa-u31yueHHe OKa3blBa€T YrHETAwoulee JIEeUCTBUE Ha aKTUBHOCTH
MUKpPOOHBIX Jeruaporenas (pepmenrtoB). [Ipu BhICOKHMX 103aX raMma-w3iaydeHUs
OOJIBIIMHCTBO BO30YAUTENCH TaKuX OINACHBIX 3a00JeBaHul, Kak THU(O3HBIN

MMOJINOMUCIINT, YMHUPAIOT U T. A.
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1.5 O0e33apa:xuBaHue BOAbI TUNOXJIOPUTOM HATPHUS

['MnoXJI0OpUT HATpHsS MOJYYAIOT XUMHUYECKUM IIyTEM — XJOPUPOBAHUEM
IeJIOUEH WM DJIEKTPOXUMHUYECKUM ITyTEM — 3JIEKTPOJIM30M BOJHOIO pPacTBOpa
XJIOpUJa HaTpus B BaHHE 0e3 auadparMbl. DIEKTPOXUMHUYECKHI crocod Obul
paspadotan B 1882r. A.Il. JIugoseim 1 B.A. TuxomupossiM [1].

[Ipu snextpoxumuueckoM noiaydeHun NaClO ecTp mpeuMyIliecTBO IO
CPAaBHEHHUIO C XHUMHYECKMMU; 3aKIIOYAaeTCd OHO B TOM, 4YTO 3/JE€Ch HE HAJO
pacxonoBarh J€QULUUTHOE CBIPHE: E€OKYH MIEN0Yb U XJOp, HE HaJgo MX
TPaHCHOPTUPOBAThH U 3HAYUTEIIBHO MPOILE TEXHUKA O€30aCHOCTH.

OcHoBHOe  mpenmymiectBo  nonydenus ['XH — smekrponmsom -
KOMITAaKTHOCTh M HECJIO)KHOCTb 3KCIUTyaTallid YCTaHOBOK, IPOCTEUIEE NCXOIHOE
ChIpb€ - XJIOpUA HaTpus (MOBAape€HHas CoOJIb) M TMOJY4YEeHUE NPOAYKTa
HEINOCPEICTBEHHO Ha MeCTEe OTPeOICHMUS.

IIpocToTa MOJydYeHHs THMIOXJIOPUTA HATPUSA IEKTPOXUMHUYECKUM IIyTEM
Jie7aeT BO3MOKHBIM €ro MIPUTOTOBJIEHUE B MOJIEBBIX YCIOBUSIX.

OpHUEeHTHPOBOYHO A0Js MOTPEOIEHHUsT aKTUBHOIO XJiopa (B IepecyeTe Ha
100%) B BuAE OTACIBHBIX XJIOPCOACPKAIIUX COCAMHEHUW, B MPOIEHTaX OT

o011ero notpeOaeHUs BBITIISINAT TaK:

Tabnuna 1 —/{ons motpednenust aktuBHOTO XJyopa [10].

1994r 2001r
Aunrwii xmop T8 71
PacTeope rHOOXIOPHTA HATPHA 8 13
IlopomxoobpasHEll THIOXTOPHT KAIBIHT 6 6
PacTEOpEI THIOXTIOPHTA EANBITHI 3 3.5
XnopHad HIBECTE 2.5 2
JpyrHe IpOIyVETEL 2.5 2.5

N3 »Toit TabauIkl BHUJIHO, YTO B IIOCICAHHE TOABI TOTpPEOICHUE

THIIOXJIOpHUTA HAaTpHA CYIICCTBEHHO BO3POCIIO.
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B nanHOM mpoekTe paccMaTpuBaeTcs Croco0 MOJy4YeHUs THIOXJIOPHUTA
HATpUsl DJIEKTPOJM30M pPACTBOPOB IOBAPEHHOW COJIM, KOTOPBIA IO3BOJSET
CYILIECTBEHHO CHU3MTH 3aTPAThl HA IPOU3BOJICTBO.

HNHTepec K 3IEKTPOXMMHUYECKOMY IPOU3BOACTBY THIOXJIOPUTA HATPHS
YCUJIWICS B TMOCJIEIHUE TOAbl MOCJHE IMOSBICHUS YAOOHBIX B 3KCIUIyaTallUuu
IIOJIYIPOBOJHUKOBBIX  BBIIpAMUTENEH. B psAme ciayyaeB  opraHusanus
MIPOM3BOJICTBA THIIOXJIOPUTA IIEKTPOXUMUYECKUM CIIOCOOOM Ha MECTE BBITOJIHEE

IIPUBO3HOTI'O JKUJIKOI'O XJI0pAa.

1.5 ®u3zuko-xuMmuYecKkne CBOMCTBA XJ0pa

Xyop npu atMochEepHOM JIaBJIICHUU - Ta3 JKeNTo-3eJeHoro 1Bera CixaTbii
pU aTMOC(EPHOM JAaBJICHUH Ta3000pa3HbIN XJI0p MpeBpallaeTcs B )KUAKOCTh MPU
t= - 34°C. Xnop o6pa3syeT ¢ BOJOPOIOM B3PBIBOONACHEIE CMECH, KOTOPBIE MOTYT
B3PBIBaThCA OT JICUCTBUSI UCKPBI, CBETA, BBHICOKOW TeMIepaTypbl. XJIOp XOpPOIIO
pacTBOpsIETCS B BOJIE M YACTUYHO B3aMMOJICHCTBYET C HE M0 ypaBHEHUIO:

Cl; + H,O— HCIO + HCI (2.1)

PacTBOpuMOCTB XJIOpa B BOJIE€ CHUIKAETCSI C MOBBIIICHUEM TEMIIEPATYPHI.

PacTBOpHUMOCTh BOAHBIX PACTBOPOB XJIOPUAOB IIEJIOYHBIX METAINIOB CHHXKAETCS C

YBEIIMYEHUEM KOHLIEHTPALIMKU PACTBOPA U TEMIIEPaTyphl.[2]

1.6 CeoiicTBa XJIOpHIa ¥ THIOXJIOPUTA HATPUS

X7opu Hatpus - OeCUBETHBIE KPUCTAUIBI, €ro IUNIOTHOCTH- 2,16 r/em® |
XOpOILLIO PacTBOPSIETCS B BOJE, PACTBOP KHUIIHUT IMPHU TeMIeparype 0ojiee BHICOKOM,
yeM o0bIYHas BOJAa. MECTOPOXKIEHUsI COJU MPEeACTaBICHbl TPEMsI OCHOBHBIMU
TUMAMU: HUCKomaemas coyib(okoyio 99% 3amacoB); COJSHbIE MECTOPOXKICHHS C
JIOHHBIMU OTJIOXKEHUAMU camocangounou conu (0,77%); ocTrambHOE- MOJA3EMHBIE
pacconbl. OCHOBHBIM  TIOCTaBIIMKOM  KaMEHHOM COJMM Uil XJIOPHOM
IPOMBILIUIEHHOCTH SIBIsIETCS ApTeMOBCKOEe MecTopoxacHue. CoctaB 3TOW COJU
TaKOB:

—  Xunopuctsiii Hatpwuii (97,5-99%);
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—  CepHuoxuchbiii kansiwii (0,3-0,4%);

—  Cepuoxucnsiii Mmarani (0,05-0,3%);

—  HepactBopumsrii ocanok.(0,1-0,3%);

MonexkynspHas macca runoxyioputa Hatpusi NaClO (o MexyHapOHBIM
aToMHbIM Maccam 1971 r.) - 74,44. TIpOMBIIIJICHHOCTHIO BBINYCKAETCS B BUJIC
BOJIHBIX PACTBOPOB PA3JIMYHON KOHIIEHTPAIUU.

IIpu marpeBanuu Bbime 35°C TUNOXJIOPUT HATpHsl pasjaraercs ¢
00pa30BaHUEM XJIOPATOB M BBIJACICHUEM XJIOpa M KUCIOPOA.

['Mnoxa0puT HAaTpUsl HETOPIOUHM U HEB3phIBoOINaceH. OTHAKO THUIOXJIOPUT
HATPUS B KOHTAKTE C OPraHMYECKUMU FOPIOYMMHU BEIIECTBAMU (OMWJIKHU, BETOIIb U
JIp.) B IIPOIIECCE BBICHIXaHUsI MOXKET BbI3BAaTh UX camMoBo3ropanue. [Ipu nonaganuu
Ha OKpAlIEHHbIE MPEIMEThI TUIOXJIOPUT HATPUS BCEX MAPOK MOXET BBI3BATH UX
o0OeclLBEeUBaHHUE.

['unoxyiopuT HaTpus XOpOIIO PACTBOPUM B BOJE; MPHU JIUTEIBHOM
XpaHEHHMH M OCOOCHHO Ha cBeTy — pasnaraercs. (CrnabolenoyHblie pacTBOPHI
TUIIOXJIOPUTA HATPHsI MOTYT XpaHuThes B TeyeHue 10 — 15 cytok. CTaOMibHOCTD
pacTBOpa MOJXKET OBITh TIOBBIIICHA JIOOABJICHHEM HEOONBIINX KOJUYCCTB
OpPraHUYECKUX COCTUHEHUH, HAIPUMED alleTOHA. [ UTIOXJIOPUT HATPHUS MOXKET OBIThH
YCTOMYMBBIM TOJILKO B PAacTBOPEHHOM BHjE. PacTBOpHI rUmoxJjiopurTa HaATpUs -
CBETJIO-3€JIEHOT0 I[BE€Ta M3-3a PACTBOPEHHOIO XJIOpa. SIBJISIOTCS SHEPTrUYHBIMU
OKUCIIUTEIISIMHU:

ClIO" + 2H" +2¢ = CI" + H,0 E°=1,69B (2.2)

[MpenenbHas xonuentparus, npu kotopoir NaClO moxer minTenbHOE
BpeMsl XPaHUThCS, COCTaBIsgeT MpubmmsuTenbno 200r/n npu t=15-20°C u pH=11.
PacTBOpBI, momy4yaeMble 3JIEKTPOJIU30M HEWTPAIBHBIX PACTBOPOB  IMOBAPEHHOU

COJII UMEIOT KOHIIEHTpAIMIo nopsaka 12 r/m1. [2]
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1.7 TIpou3BOACTBO KHCJIOPOAHBIX XJIOPCOACPKALUX HEOPTAaHMYECKUX

coeIUHEeHUuM

K xucnopoanslM XjopcojepKallliM HEOPraHUYEeCKUM COCIMHEHHSIM
OTHOCST: THIOXJIOpUTHI — coyin XJjopHoBatucTo kuciothl (HCIO), xmopater —
coiu xjopaoBaTor kuciaotel (HCIO3) u mepxiopaThl — COJMU XJIOPHOW KHCIIOTHI
(HCIO4). OcHOBHOI1 €ITOCOO MOMYYCHHS STHX COJICH - JIEKTPOIIH3.

JInst xnopatos:

Anon : Cl" +3H,0=CIOs+6H" + 6 ¢ (2.3)

JIns1 mepxJopaToB:
Anon: CI" +3H,0=CIO3 +6H" +6 ¢ (2.4)

Yacto mnporecc oOpa3oBaHUs XJOpaT—MOHA HJAET uepe3 00pa3oBaHUE
TUIIOXJIOPUT—HOHA:
6CIO" + 3H,0=2ClO3 +4ClI"+ 6H* +3/202 +6 ¢ (2.5)
IIpu narpesanuu Boinie 400° C X10paTsl pasnaraloTcs 0 ypaBHEHHIO:
2NaClO3=NaClO4 + NaCl + O, (2.6)
B oTiauume OT rUMOXJIOPUTOB XJIOpaThl M MEPXJIOPATHl HATPUS U Kajus
KpUCTAJUIM3YIOTCS B Oe3BogHOM ¢dopme. CaMblil pacnpOCTpaHEHHBIA MaTepuan

aHo/a B AJICKTPOJIM3Epax JJIs MOJYyUYCHUS ITUX coJie — rpaduT. [3]
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2 CrocoObI MoJTy4eHusl THIOXJI0OPUTA HATPUS

2.1 XuMu4veckuii crnocod mojyuyeHusi THIOXJIOPUTA HATPUSI

Cpenu XMuMHUYECKUX METOA0B HanboJiee MPUMEHUMBI CIEAYIOITUE:
a) XiopupoBaHue pacTBOpoB enkoro Harpa ( 10 30% macc. NaOH):
2NaOH + Cl, —» NaClO + NaCl + H,0; (2.7)
6) XiopupoBaHHE COJOBOTO PacTBOpPA:
2Na,CO; + Cl; + H,O — NaClO + NaCl + 2NaHCOs; (2.7)
[Ipu nocneayromeM XJI0pUPOBAaHUHN MPOTEKAET PEAKLIUS:
2NaHCO;3;+ Cl; - NaClO + NaCl + 2CO; + H0; (2.8)
Hlanee CO, ,kak 6omee cunbHas kucnora, BeiTecHseT HCIO u3 NaClO:
2NaClO + CO; + H,O — Na;CO3+ 2HCIO; (2.9)
CBoOoanas HCIO siBnsieTcss 04eHb CHUIIBHBIM OKHCIHUTENIEM U PEarupyeT C
NaClIO:
NaClO + 2HCIO = NaClO3 + 2HCI (2.10)
Bo wus6exanun mpespamienns NaClO B NaClOz; coay XIIOpupyroT A0
HEUTpaIbHOM WU cIaboIeIOuHON peakiuu, He qonyckas BeiaesneHus COa.
B) Ob6mennoe paznoxxkenue Ca(ClO); ¢ Na;SO4 nnu Na,COg:
Ca(ClO), + Naz;SO4 — CaSO,4 + 2NaClO; (2.11)
Ca(ClO), + Na,CO3 — CaCO3 + 2NaClIO; (2.12)

2.2 DJIeKTPOXUMHYECKHUI COCO0 MOJIy4YeHUsI THNOXJI0PUTA HATPUS

CymHOCTh  IJICKTPOXMMHUYECKOTO  CIoco0a B CIEAYIONIUM:  TIPH
anekTponuse pactBopoB NaCl B anekTpoiusepax 0e3 auagparMbl Ha aHOJE
paspsikatorcs nonbl ClI' u OH™ - o6paszyercs ClO™ - nom:

Cl'+20H - 2e "—» CIO + H,0; (2.13)

OmHOBpEMEHHO B ammapare MpoucXoauT xumudeckoe oopazoBanre NaClO
3a CYET B3aMMOJICHCTBUS 0Opa30BaBIICHCS Ha KaToJe WICJIOYH C MPOAYKTaMu
THIPOJIA3a XJI0pa:

Cl;+ H,O — HCIO + HCI; (2.14)
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NaOH + HCIO — NaClIO + H;0;(2.15)
NaOH + HCI —» NaCl + H,0;  (2.16)
> Clz+ 2NaOH — NaClO + NaCl + H,0O; (2.17)

IToTenmmain paspsiia TUIIOXJIOPUT-UOHA Ha aHoze MEHEE
ANICKTPONOJIOKUTENICH, YeM Yy XJOpuA-uoHa. Ilpm Maiblx  3HAYCHMSIX
KOHIICHTpAIIMU THIIOXJIOPUTA HATPHS B paCTBOPE M HU3KHUX 3HaueHUsX pH, koryaa B
pacTBOpe MPUCYTCTBYET MAaJIOJIMCCOLIMUPOBAHHAS XJIOPHOBATUCTAsl KHUCJIOTA,
KOHIICHTpAIUsl TUIOXJOPUT-UOHOB HEBEJIMKA, M TOTEps TOKa Ha pa3psj dTHUX
WOHOB MaJIO BIHMSET Ha BBIXOA MO TOKy. [Ipu yBenmuennn xonnentpanuu ClO7, a
Takke nosbllieHnn pH o0pasyercs xopomo auccouuupoBaHHas coib NaClO,
MOTEPH TOKA Ha pasps/i TMIOXJOPUT-UOHOB U OKHCJIICHHE X B 00BhEME pacTBOpa
CUJIBHO Bo3pacTtaeT. K Tomy ke Ha aHOJie MOKET MPOTEKATh PEAKIIUS:

6CIO - CIO5; + 3/2 O, + 5CI (2.18)

B osnextponnTe MOTYT MATH BBHINIEYIOMSHYTBIE PEAKIMH OOBIYHOTO
XUMHUYECKOTO OKHUCIICHHUS] TUIOXJIOpHUTA 0 XJopara, Moj JACHCTBUEM CBOOOIHOMU
XJIOPHOBATHUCTOW KUCIIOTHI:

2HCIO + CIO"— CIO3 +2CI- +2H*(2.19)
HCIO + 2CIO — CIO3” +2CI- +H"(2.20)

Ha xarone nHora mpoTekaeT peakiusi:

CIO"+H,0 +2e »CI"+20H (2.21)

CKoOpoCTh KaTOJHOTO BOCCTAHOBJICHUSI THUIOXJIOPUT-UOHA JIMMUTHUPYETCS
CO CKOPOCTBIO MOBOJA ATUX YACTUI] K IOBEPXHOCTH DJIEKTPOJa U BO3PACTAET MPHU
YBEJIMYEHUH MUHTEHCUBHOCTH MepeMelnBanus aiekTposuta. [lorepu Bbixoaa mo
TOKY Ha KaTOJHO€ BOCCTAaHOBJIEHHE U AHOJIHOE OKHCIICHHE THUIOXJIOPUT-UOHA
NpsSIMO  TIPOIMOPIMOHATBHBI  €r0  KOHILEHTpAIMK, OOpaTHO MPONOPIHOHAIIBHBI
MJIOTHOCTH TOKA M BO3PACTalOT NpUMEPHO Ha 2% MpU MOBBIILICHUH TEMIIEPATypPbl
na 1°C. i cHMKeHns HOTeph HA BOCCTAHOBIICHUE M ITOBBIICHUS BHIXO/A [0 TOKY

HaJ0 paboTaTh NpH IUIOTHOCTH TOKA HA KaTtoze 0oJiee BBICOKOM, YEM Ha aHOJIE.
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JIJisi CHIDKEHUSI CKOPOCTH BOCCTAHOBJICHUSI K PACTBOPY TOOABISIFOT COJIH,
oOpasyronue Ha KaToJie MOPUCTHIE TUICHKH, 3aTPYIHSIONINE MOIXO0J K KaToIy
runoxjoput-uona. Hanpumep, conu xpoma (III), ecnu koHEUHO UX MPUCYTCTBUE
HE MeIIaeT AalbHeleMy ucnois3oBanuio mnpoaykra. Utoosr NaClO u HCIO e
NEepeXoAIN B XJI0paT, HEOOXOAUMO BECTH MPOIIECC C HEUTPAIbHBIMU PACTBOPAMU
NaClO.

[lone3sHo BecTH Mpolecc MpU BO3MOXKHO 00Jiee HU3KOW TeMIiiepaType H
OTrpaHUYMBaTh KOHIEHTPALMIO MTOIYy4aeMOr0 TUIIOXJIOPUTA HATPHUS, ISl CHUKECHHS
CKOPOCTH €ro MpeBpalleHusl €ro B XJOpaT XUMUYECKUM MyTEM, a TAK)KE CHUKCHHS
CKOPOCTH KaTAIUTUYECKOTO PA3JIOKEHHUS TUIIOXJIOPUTA HATPHUS.

UtoObl MpeAoTBpaTUTh KAaTOAHOE BOCCTAHOBJICHHE THUIIOXJIOPUTA, B
AIIEKTPOJIUT BBOAAT KalbliEBbIe coid. JleiicTBHE 3TUX AOOABOK COCTOUT B TOM,
YTO Ha KaTojie 00pa3yeTcs TOHKas IJIEHKA THIAPOOKUCH KaJIbIIMsI, KOTOpPAs CIIYKHUT
Kak Obl auadparmMoi, mpenoTBpallaronas COMPUKOCHOBEHHE THUIOXJIOPUTA C
katosioM. CaMoi nydiiieil JoOaBKOM sIBIsIETCSl OMXpoMat, OJJHAKO €ro MPUMEHEHUE
WCKIIIOYAeTCAd M3-3a OKpalIMBaHUS PACTBOPOB, NMPUMEHSEMBIX [JISi OTOCIMBAHUS
TKaHEW U XJIOPUPOBAHUS BOJBI.

Jlo6aBka KaJbLIMEBBIX COJIeH OKa3bIBaeT OJAroNpHATHOE JCHCTBHE TOJIBKO
B HEUTpalbHOW WU CIA0OIIETIOYHON cpefe, B KHUCIO KE Cpele, BBHUIY
pacTBOpPEHUs] TUAPOOKHUCH KaJIbIMs, 3Ta J00aBKa HE Ja€T TMOJIOKUTEIbHOIO
s dexra.

[Tponecc amekTpoan3a HEOOXOIUMO BECTH B YCIOBUSIX, MPEMSATCTBYIOIINX
MPEBPAIEHUI0 TTOJIYYEHHOTO THIIOXJIOPUTA HATPUS U XJIOPHOBATUCTOU KUCIIOTHI B
XJIOpaT Kak JEKTPOXUMUUYECKUM ITyTEM, TaK U XUMUUYECKUM, & TaK K€ B YCIOBUSIX,
MO3BOJISIFOIIMX MOTEPU HA KATOAHOE BOCCTAHOBJIEHHME rumnoxiyioputa. ns sToro
HEOOXOJMMO UCIOJIb30BaTh HEUTpaIbHBIE PACTBOPHI TOBAPEHHON CONHM TPHU
BO3MOXKHO 0OoJjiee HHU3KOM TeMIiepaType W OTrPaHUYMBATH KOHIIEHTPAIHIO
MOJTy4aeMOT0 TUIOXJIOPUTA HATPUSI JIJIsI CHIDKEHHUSI CKOPOCTH €ro MpEeBpaIleHUs B
XJopaT XUMUYEeCKUM ImyTeM. [Ipy HU3KOW TeMmmepaTrype CHUKAETCS Tak Ke
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CKOPOCTh Pa3JIOKECHHsI PaCTBOPOB THIIOXJIOPUTA HATPUS, B 00BEME DIICKTPOIUTA
MIPOUCXO/IUT PEAKIIHS:
2HCIO —» HCI + O, (2.22)

DTOT MpOIECC KATATUTHYECKH YCKOPSIETCS TIPH HAJUYHH B DIICKTPOJIUTE
COJICH TSDKEJBIX METaIOB. Pa3ioeHne MOXKET YCKOPATHCS TaK kKe MPU HATWNIUH B
pacTBope Xene3a, KoOanbTa, HHUKENs, KOTOPbIE B COBOKYIHOCTH IS JTaHHOTO
MpoIlecca UMEIOT Ha3BaHUE “‘TPOMHOIO KaTaiauzaropa’.

[lepememmBanne  DJIEKTpOJIMTAa  CHOCOOCTBYeT — Ooiiee  MOJIHOMY
B3aMMOJICUCTBHUIO KAaTOAHBIX M AHOJIHBIX MPOIYKTOB AJICKTPOJIHM3a, 00pa30BaHUIO
TUMOXJIOPUTA M TPEJOTBPAIICHUIO MOTEPh SJIEMEHTApHOTO XJIopa C Ta3aMH, HO
OJIHOBPEMEHHO 00JIer4aeT MOJIBOJ TUIOXJIOPUT— U XJIOpaT— MOHOB K MMOBEPXHOCTHU
KaTojla W YyBEJIMYMBACT TOTEPHM Ha KATOJHOE BOCCTaHOBIeHWe. Ha mpakTuke
MPEANOYUTAIOT BECTH HMHTCHCHUBHOE IEPEMEUIMBAHUE JJICKTPOJIUTa, TaK Kak
PEUMYIIECTBA, MOJTy4aeMbI€ PU ATOM, MTPEOOIaTAIOT.

C nmnoseimieaneM koHreHtparuu NaCl B amekrponuTe, CHUXKaeTcs
MOTEHIIMA BBIICICHUS XJIOpa, YMEHBIIAETCA TOTeps TOKa Ha BBIJIETICHUE
KHCIIOpOJla W YBEJIWYHMBACTCS BBIXOJ THUITOXJIOpHTA IO TOKYy. Kpome Toro,
BO3PACTAET AJICKTPONPOBOJIHOCTh PACTBOPOB, CHIKACTCS MOTEPS HANPSDKCHHS Ha
MIPEOJI0JICHUE COMTPOTUBIICHHUS DJICKTPOJIUTA U HAMPSHKCHUST HA STYEHKe.

XOTS HAWIYYIIMM aHOJAHBIM MAaTEpPHAJIOM JUIsl TOJIYYEHHUS THIOXJIOPUTA
SBJIIETCS] TUIATUHUPOBAHHAS TUIATHHA, B MPOMBIIIJICHHOCTH HCIOIB3YIOT MOYTH
UCKITIOUNTETHHO TpaduT. B mociennee BpemMss IMEIOTCS MPEIOKEHUS IPUMEHSTh
B Ka4eCTBE aHOJHOTO MaTepHalia IJIaTHHUPOBAHHBIA THUTaH, JBYOKHCHh CBHHIIA HA

TUTAHOBOW OCHOBE U MarHeTHT [4]
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I /] -
- 2/; 4 3asucumocms KOHYeHMPal Ui NOBADEHHOH 4G 2k
conu (%6 u 2/1) om nromuccmu pacmeopa
24 1300
20
250
i5
- 1200
121 4
4 1150
8 4
Paboiicn-obrapis
41 100
0] 150
Lo Los L0 115 120

ITnomuocms pacmsopa, &/en’ (refmmp)

Puc. 1 3aBuCMMOCTH MIIOTHOCTH PacTBOPA OT KOHUEHTPAIMU COJIN

2.3 OCHOBHBIE YJIEKTPOJAHbIE PeaAKIIUN

Karonnas peakuus:

H.O + 2e > H,+ OH" (2.23)
AHOJHas peakuus:
2Cl'-2e—Cl; (2.24)
CyMmapHasi peakiusi:
NaCl + H,O— NaCIO + H; (2.25)

B pacrBope moryT npucyrcrBoBath noHbl: Cl7, Na*, H™, CIO", OH", ClOs".
B noHHOM BHJE cymMmMapHast peakiysi OyJeT BBITJISIIETh TaK:

ClI"+H,0— CIO + H; (2.26)
[Tporiecc aHOTHOTO OKHUCIICHHSI THITOXJIOPUT — MOHA BBITJISITUT TaK:

6CIO" - 4e— CIOgz + 3/2 O, + 5CI- (2.27)

KatonHoe BoccTaHOBIICHHE:
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CIO + H,0 + 2¢ — CI"+20H" (2.28)

I/IHOFI[a Ha aHOJC MOKCT BBIACIIATHCS KUCIIOPO:

2H,0 —4e— 4H" + O, (2.29)

U pearupoBaTh C MaTepHaioM anojaa (rpaduTom):
2C+0,—-2CO (2.30)
C+ 0, > CO, (2.31)

2.4 TlpuroToBJjieHHEe paccoJia

Cuipve Onsi npucomosnenusi paccona: ChIpbeM ISl SJIEKTPOIUTUYECKOTO
MPOU3BOJCTBA XJOpa M KAyCTHMUYECKOM COAbl SIBJISIETCS  OOBIKHOBEHHAS
MOBapeHHas COJlb.

Uuncras mnoBapeHHas COJb COCTOUT W3 KPHUCTAIIOB XJOPHUCTOTO
HaTpus. B mpupoanoi#t nmosapenHoii comu, kpome NaCl, comepxarcst pa3nudHbie
pUMeECH, 4Jaiie Bcero Xyopucteiid kKambiuii CaCl,, xmopucteiii marauii MgCly,
cepHOKHCHbIH Kamblii CaSO,4, cepHOkucHbE MarHud MQgSOs m HEKoTOpbIe
IpyTHe.

B npucyTcTBrM HEOONIBIIOTO KOJMYECTBA COSAMHEHMI jKelle3a MOBapeHHas
COJIb UMEET JKEITOBATHIN LIBET.

IloBapenHass coiap MIMPOKO pacnpocTpaHeHa B npupoge. Orpomusie
KOJIMYECTBA €€ COAEepKaTcsi B MOPCKOM BOJE, B BOJE COJAHBIX O3€p, B
MOJ3E€MHBIX paccojiax. BerpeyaroTes Takxke 3al1eKu IPUPOJIHOM KAMEHHOM COJIH
[12].

Mopckaa 6ooa. B Bojge Mopeil U OKeaHOB PAacTBOPEHBI HEUCHUEPIIaeMbIC
xosmuectBa cosid. Kontientparust NaCl B Bojie okeaHOB COCTaBIISET B cpeiHeM 33-
36 t/n. B Mopckoil BojAe coJep)kaHWE TMOBAPEHHOM COJM 3HAYUTEIBbHO
KoJIeOJIeTCSl B 3aBUCUMOCTH OT KOJIMUECTBA MIPECHOM BOBI, MPUHOCUMOMN peKaMu
B Mope. [IpombInIeHHOE HCIOAB30BAHME MOPCKOW BOABI I TMOJYyYEHHUS

HOB&pCHHOfI COJIX BO3MOJXHO JIMIIIb B MCJIKHX 3aJIMBaX HWJIHW JIMMaHaX, I'I€ B
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pe3yabTaTe  €CTeCTBEHHOTO  HMCHApeHusi BOJALI  MOXKET  00pa3oBaThCs
KOHLICHTPUPOBAHHBIA PACCOJL.

[Ipn oTcyTCcTBUM JMMaHOB Ha Oepery Mops CO3[al0T HCKYCCTBEHHBIE
MEJIKME BOJIOEMBI, KOTOPBIE 3aT€EM HAMOJHSAIT MOpPCKOM Bomou. llo mepe
€CTECTBEHHOT'0 UCIIAPEHUs BOJIBI B TAKUX BOJAOEMAaXx BBINAAAECT MOBAPEHHAs COJb B
BHJIE KPUCTAJIJIOB.

3HAUYUTENIBHOE PACHPOCTPAHEHUE ITOT METO/I MOy TOJIKO B pailOHAX ¢
JKApKUM KJIMMAaToOM, TJA€ MPOUCXOJAUT HWHTCHCUBHOE UCIIAPEHUE BOJABI U3
BOJIOEMOB.

Consnvie 03epa. VI3BECTHO MHOTO 03€p, BOJAa KOTOPBIX COJEPHKHUT
3HAYUTEJIBHOE KOJWYECTBO IOBAapEHHOM coyi. B palioHe Takux o3ep MPUTOK
MpPECHOW BOJABI Maj, a HUCHapeHHEe BOJbl HACTOJIbKO HHTEHCHBHO, UYTO B
ONpEAECIIEHHOE BpeMs IoJla U3 HACBHIIEHHON MOBAapEHHOW COJIBIO BOJBI 03€pa
(pambl) ocakJarTCs KPUCTAJIbl MOBapeHHOUW conu. Takue o3epa Ha3bIBAIOTCS
CaMOCaJI0YHbIMH, a J0ObIBaeMasi B HUX COJIb CAMOCAI0OUYHOM COJIBIO.

B Poccun nmeetcst 60J1b1110€ KOJMYECTBO CAMOCAIOUHBIX 03€p, U3 KOTOPBIX
€XKEroJHO MOJIy4aroT 3HAYUTEIbHYK 4YacThb aoObiBaeMoi conu. K uyuciy
HanboJiee KpynHbIM OTHOCSTCS o3epa backynuak (Huxuee IloBomkbe), DabToH
(Hmwxnee [ToBoiwkbe) 1 ap.

Kamennas conv. TloBapeHHast coib B BUAE 3aleXKel MPENCTABISIET OO0
IUIOTHYXO MAacCy, Ha3bIBAEMYK) KAaMEHHOW COJibl0. KpyIlHbIE 3ajie)kM KaMEHHOU
coim nMmerores bepe3HnkoBcko-CommkamckoM H IITyMKOBCKOM MECTOPOKIAECHUAX
(ITepmckas o0nacTb).

Iloozemmuvle pacconvi. Bo MHOTHX pailoHax Poccuu MMEIOTCS MOJ3EMHBIE
paccosibl CO 3HAYUTEJBHBIM COJEpXKaHUEM IOBAPEHHOM COJIM, KOTOphIE
HETIOCPEJACTBEHHO HCIMOJB3YIOTCS WJIM MOTYT OBITh HCIOJB30BAaHBI TS
MPOMBIIUICHHBIX HYXJ. B paiione CnaBsiHcka win bepe3HUMKOB TMO/3EMHBIC
paccosibl B TEUEHWM MHOTHX JIET HCIHOJB30BAIUCh JUIsl  TIPOW3BOJCTBA
KAIBLIMHUPOBAHHOM  COJbl W BJEKTPOJIMTHYECKOTO TOJNYyYeHHUsS XJjopa H
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Kayctuueckoi coabl. [logzemusie pacconsl Ha rayoune 1000-1500m cymiecTByroT
Bo3je MockBbl u ['oppkoro. OgHako cojepXkaHu€ MOBAPEHHOW COJIM B HHUX
MEHBIIIE, a COJICMKANBIIMS M MarHus OOJbIlle, YeM B paccoyax, 100bIBaeMbIX B
paitonax CnaBsHcka u bepe3HHKOB.

[IpumepHBIHi COCTaB MOJ3EMHBIX PACCOJIOB HEKOTOPHIX MECTOPOXKICHUIN
NpUBEACH B TaOIHIIE 2.

Tabnuma 2 — [TpuMepHBIi COCTaB €CTECTBEHHBIX MOI3EMHBIX paccosioB [13]

MecTopogeane Coctae. r/n
NaCl Ca® Mgt SOs*
f;f;"';‘f 298 2.17 14 408
: 304 2.12 0,24 424
Mockea (boenckas 175 .80 301 212
CEEAKHHA) - : : :

JloOblua KaMEHHOM COJIM CBsSI3aHA C MOCTPOMKOM IIAXT U 3HAYUTEIbHBIMU
3aTpaTaMd  Tpy/[a. [TooToMmy  Ha  3aBOJax-MOTPEOUTEINSAX COJIH,
PacCIOJIOKEHHBIX BOJIU3HU MECTOPOXKJICHHM,  IIUPOKO  MPAKTUKYETCS
IPUTOTOBJICHUE PACCOJIA IIYTEM IMOJ3EMHOI0 PACTBOPEHUS KAMEHHOU COJIU. Takou
croco0 BechMa HKOHOMHUYEH, W TPHU OOJBIION MOIIHOCTH pa3padaThIBaeMbIX
MJIACTOB M XOPOIIEM KaueCTBE COJIM B HUX MOXHO MOJYUYUTh PACCOJI C BRLICOKUM
coJiep>kaHreM noBapeHHou conu (10 3101/11) U HU3KUM coJiep>KaHUEeM TTPUMECEH.

[Tony4yenue paccona MyTeM MOJ3EMHOIO0 PACTBOPEHUS COJIM JJISl XJIOPHBIX
3aBOJIOB MPUMEHSIETCS, HanpuMep, Ha 3aBojax JloHcoasl, B CnaBsiHCKe, Ycolbe-
Hpkyrckom, Ctepautamake u ap.

JIns  MOJ3eMHOT0  pacTBOPEHHUSI COJIM  NPOOYpUBAIOT  CKBAaKHUHBI.
YcerpoiicTBO  CKBaXHMHBI,  paboTaromeid 1Mo  METOAy  IPOTUBOTOYHOTO

BBIIIECJIAYMBAHMS, TIOKA3aHO HA PUCYHKE?2.
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Puc. 2 — PacconbHas CKBa)KMHA AJIL ITIOA3CMHOIOpaCTBOPCHHUA COJIU 110 MCTOAY

IMIPOTUBOTOYHOI'O BbIIICJIAYIBAHUA:

1 - mpyba ona evi600a paccona; 2 - mpyba 07151 6600a 800vl, 3 - Kamepa
8bIYENAYUBAHUSL, 4 - NIACT KAMEHHOU COJIU.

B mnpoOypeHHyI0 CKBaXHHY YCTAHABIMBAIOT JIBE KOHILIEHTPUYECKHU
pacrnosio)keHHble TpyObl. BHyTpenHsii TpyOba 1 omyckaercss 10 OCHOBaHHUS
pa3pabaThIiBa€MOTO IIIacTa COJHM, HapyKHas TpyOa 2 — 10 BEpXHEH dYacTH
pa3pabaTeiBaeMOro riacta. B mpocTpaHcTBo Mexay TpyOamu Harseraercsl Boja,
no BHyTpeHHed TpyOe 1 oTkaumBaercss rotoBwiid paccoi. [lo Mepe pactBopenus
COJIM B TOJIIE TIacTa obpasyeTcst kamepa 3 B BUJIE ONMPOKUHYTOTO KoHyca. [lpu
pa3MbIBaHUM KaMepbl U YBEIMYEHUH YyIJla HAKJIOHA CTEHOK KaMepbl Ha HUX
OCaXIaeTcsl IIJIaM U CKOPOCTh PaCTBOPEHUS COJIM YMeHbIIaercs. Koraa 3ToT yroa
yMeHbIUTCS 110 35-40°, mutam mepectaeT CcHoyi3aTb CO CTEHOK KaMmepbl U
OTJIaraeTcsi Ha HHUX IUJIOTHBIM CIIOEM, B PE3yJbTaT€ pacTBOPEHUE COJU
npeKpamaercs 1 paboTa CKBaKUHBI (KaMIIaHMs1) 3aBEPIIACTCS.

Taxke MOA3EMHOE PACTBOPEHHUE COJM  OCYUIECTBISAETCS METOJIOM
ruapoBpyoOa (pucyHok 3). [IpenMyIecTBo TOro MEeTo/1a 3aKJIF0YaeTCsl B TOM, YTO
B TCUYCHUE KaMIaHUU CKBAXXHUHBI YAA€TCS PACTBOPUTH OOJIBIIMK MAacCHUB COJIU

(muametrp 100-120Mm) mo Bcedt BbicoTe paspabaThiBaeMoro miacta coyd. [lpu
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pPaCTBOPCHUHU 110 METOAY IIPOTHBOTOYHOI'O BbIIICIIAYNBAHUA 00BeM pacTBOPACMOTIO

MacCuBa COJIM 3HAYUTCIIBHO MCHBIIIC.

Paceoon
BRaod, e PACCON
Boc?a l *Hetpma 7 Boda m il
>. 2 i ‘ LILLIEIIILSY. 777777777
/II/IIII// 5 ! fIIITAV IS, : >
///IIIIII//Z gf/////Ii// 2 1%
P P e *+++"’+_"+'
st 111111113 v
:+:+:#++r+++_’+++ ) ! N
/MII/MII///'/I//(/ . —~ 4_4.+
b7 +
— \
a . o

Puc. 3 — Cxema 1o13eMHOT0 pacTBOPEHWS COITM METOIOM THAPOBPYOa

a - HA4aIbHLILL Nepuoo pabomol,; O - KOHEUHbIL NEPUOO paboml,
| - nopoowl, nokpwisarowjue u noocmunarouwjue KAMEHHYIO COJb,
2 - KAMeHHAas cob, 3 - 8004, 4 - mamnonasic (yemenm),;

Kak mokazaHo Ha pucyHke 3, B CKBaOXHHY YCTaHaBIMBAIOT TpH
KOHLIEHTpUYeCcKue TpyObl. BHyTpeHHsa TpyOa, omyckaemasi 10 OCHOBaHUS IIACTa,
CIIy>KUT U1 OTKQUMBaHUS TOTOBOrO paccoia. [1o Bropoil koHIeHTprueckoil TpyOe,
omyckaeMod Ha 1,5-2M BbllIE MEpBOM, IMOJAETCA BOJA 4Yepe3 KOJIbIEBOE
MPOCTPAHCTBO MeXAy TpyOamu. TpeTbs TpyOa CHyX UT i mojgayv HEPTH WU
C)KaTOro BO3JlyXa 4Yepe3 KOJIbLIEBOE NPOCTPAaHCTBO Mexay Tpybamu. Ilpu
PacTBOPEHMH COJIU B IUIACTE co3aaeTcs kamepa auamerpom 100-120M. Onarogaps
nogaun HedTH (MJIM BO3JAyXa) B KamMepe NOAACPKHBACTCS TOCTOSHHBIH
YPOBEHB BOJIBI - HA BBICOTE 1,5-2M OT OCHOBaHHMs macTa. Perynupys nocrymieHue
He(TH (WM BO3yXa), yPOBEHb BOJbI IOCTENIEHHO MOJBIMAIOT, B PE3YyJIbTaTe YETO
IPOUCXOAUT PABHOMEPHOE PACTBOPEHHME KPOBIU KaMephl 10 MOJTHOW BHIPAOOTKU
COJIM IO BBICOTE ILIACTA.

TBepayro cOJIb CTaparTCad MEPEBO3UTH BOAHBIM TpaHcmopToM. Ecim
HTO HEBO3MOXHO, UCTOJIb3YIOT KEJIE3HOAOPOKHBIE UM CMEUIAHHbIE EPEBO3KH.

[Ipy amuTenbHBIX MEpPEeBO3KaxX B 3UMHEE BPEMs COJb CMEP3aeTcs, U BhITPy3Ka €e
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3aTpy/HEHA. Hns MEXaHU3aALUU pasrpy3Ku coJu OPUMEHSIOT
caMOpa3rpyXarolirecs BaroHbl, MEXaHMYECKHUE JIoNaThl WK KpaHbl. MHOrAa npu
pasrpy3ke coiu B OaccelHbl CKIIQJOB-pACTBOPHUTENIEH €€ CMBIBAlOT W3 BaroHa
CTpyeH paccona.

[Ipy npuMeHeHUHM BOJHOTO TpaHCIOPTa B CBA3U C CE30HHOCTHIO
HaBUTAIlUM HEOOXOAUMBI OOJIbIIME 3amackl COJMUM s oOecreyeHUs
OecriepeboitHoli  paboTel  mpeanpusaths.  Coilb  XpaHAT HA  OTKPBITBHIX
OCTOHMPOBAHHBIX IUIOIMIAKAX WJIM B OacceifHax ckiamoB-pacTBoputeneit. Jlis
NpEeNOTBpAlEHUs]  MOTEPh  COJM €  paccoyioM,  YTEKalIIUM  BIPYHT,
OETOHMPOBAHHBIEC TUIOMIAJKU WM OacCEeHHBbI CKJIaJ0B PACTBOPUTENEH JOJIKHBI
OBITH BBIMIOJIHEHBI THIATEIBHO U CHAOXKEHBI XOpOIIEH THUAPOU3OISAIUECH THUIL U
cTeHOK OT TpyHTa. CoolOmjaeTcs O MPUMEHEHUH Ha 3apyOeXHBIX 3aBOJIax
OETOHHBIX 0acCEeWHOB, BBUIOKEHHBIX MOJIMBUHWIXJIOPUIOM Ha CIEIMAIBHOM Kilee
[14].

PactBopenune conum OOBIYHO MPOM3BOAAT B OacceilHaX  CKJIAJOB-
PacTBOPUTENICH WU B CTICIIMATIBHBIX PACTBOPUTEIISIX.

Ha pucyHke 4 moka3aH 0JJvH U3 TUIIOB OTKPBITOrO0 OacceiHa-pacTBOPUTEIIS
MOBapeHHOW conu. B ckiaje Takoro TWIa CHIDKAIOTCS 3aTrparhl TpyJa Ha

pa3rpy3Ky U TPaHCIIOPTUPOBAHUE COJIH.
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Puc. 4 — OTKpbIThIE CKIIAJBI-PACTBOPUTENHN CONH: 1 - BaroH; 2 -OTCTONHUK;

3 — Hacoc.

OtOupaeMblii W3 PACTBOPUTEN PACCO MMEET JOCTATOYHYIO CTEIEHb
HacelmeHus. OObIYHO MpPeAyCMOTpPEHA TakXKe BO3MOKHOCTbh PEHUPKYJISAIUU
paccoJia HU3KOM KOHLEHTpAIUH, a TaKKe MMOJa4M paccoia JJIi1 pa3MbIBKU COJIH U3
BaroHoB B ckJad. lIpy TakoM HCMIOJIB30BaHWHM PACTBOPUTENEH MPOUCXOIHUT
XOpOoIllee YCPEJAHEHHE COJHU, TMOJY4YEHHBIH paccoi COAEPKHUT MPUMECH
INOCTOSHHOT'O COCTaBa, 4YTO OO0JIEr4yaeT peryJupoBaHUE MpoIecca OYUCTKU
paccoda.

Memoowl ouucmku paccona. Paccon oyumarOT OT XUMHUYECKUX MpUMeEceH
— HMOHOB KaJIbLIMSI ¥ MarHus, IepeBosi ux B HepacTBopuMble coenqnaeHus CaCO3
u Mg(OH), no6aBieHreM pacTBOPOB COJIBI U IICIIOYH.

Ocanku kapOoHaTa KaiublUsg M THUIPOOKUCU MAarHus OTAEHSIOT OT
paccona ocaxzaeHueM U ¢uibTpauueid. OJHOBPEMEHHO OTAEISIOT JApYyTHUe
MEXaHUYECKHUE ITPUMECH, COJIEPIKALUECS B PACCOJIE.

Ounctky paccona or noHoB SO;* (cynb(aToB) B HACTOSAIIEE BPEMS B LIEXE
OYUCTKM paccoja He NPOU3BOIAT M3-3a JOPOTOBU3HBI M JO€(PUIUTHOCTHU
XJIOpUCTOro Oapus,Heo0XoauMoro s 3Tux uenei. CynbdaTsl BHIBOASTCS U3
0OpaTHOM COJMM B LI€X€ BbINAPKU 0€3 NPUMEHEHUS KaKuX-JIM0O PEaKTUBOB.

B xyopHOM  OPOMBINUIEHHOCTHM  OYHUCTKY  paccoia  HPOBOISAT
MPEUMYIIIECTBEHHO COJOBO-KAyCTUUECKUM METOIOM Ipu Temmeparype 40—70° C.

I[Ipyu »TOM MeTOAEe UIi OYHUCTKM OT COJIEM MarHusi ChIPOW Ppaccod
CMENIMBAIOT C 00paTHbIM, coiaepxammM okoino 2—2,5 r/m NaOH. Ilporekaer
peakuusi o0pa3oBaHUsl TUApaTa OKHUCH MAarHusi, HMMEIOUIEr0 OYE€Hb Maylo
pactBopuMocTh B Boje (okosno 0,9 mr/m mpu 18° C) u paccone, U MOITOMY
BBINIAAIOIIET0 B 0CaJ0K

MgCl,+2NaOH—Mg(OH),]+2NaCl(2.32)

MgSO, + 2NaOH — Mg(OH); |+ Na,SO4 (2.33)
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JUIssT TONMHOTHI OCaXJEHHSI HOHOB MAarHus W 3al0UThl  CTaJbHBIX
TpyOOIIPOBOJIOB OT KOPPO3WU OCTABJSIOT M30BITOK IIEJIOYM B PACTBOPE B
konnmuectBe okoyio 0,05—0,1 1/m NaOH. OcranpbHO€ KONMHMYECTBO IICIOYN
HEUTPAJIU3YETCs COJITHOW KUCIIOTOU

NaOH + HCl — NaCl + H,O (2.34)

JUisi O4YMCTKM OT HOHOB KaJIbIIUsi B paccoil BBOASAT pacTBOp
KaJIbLUHUPOBAHHOMN COJIbI

CaCl, + Na,CO3; —>CaCOsl + 2NaCl (2.34)

[Tomy4yeHHBI KapOOHAT KAJIBLIHS UMEET TaKXKE HU3KYIO PACTBOPUMOCTD, HO
Oonee BBICOKYIO, 4YE€M TIHApaT OKWCH MarHus, M BbIIAJAET B OCAJOK.
PactBopuMoCcTh KapOoHaTa KajblMsl B OTJIMYME OT OOJBIIMHCTBA COJIEU
YMEHBUIAETCSI NPHU IOBBIIICHUH TEMIEPATypbl W IO3TOMY JUI YMEHBIICHUS
OCTaTOYHOI'O COJEpKaHWsl HMOHOB KaJlbLMs OYMCTKY paccojla BeayT Ipu
noBbIieHHON TeMrieparype (40 — 70°C), cnenmanbHO ogorpesas paccoi. Kpome
TOr0, MpPH TOBBIILIEHHOW Temmeparype oOpa3yroTcsi Oosiee KpYNHbBIE U XOPOILLIO
OCENalIlINe KPHUCTAUIBI KapOoOHaTa KajlbLMA, 4YTO OYEHb BAXHO JUIA
MOCJIEAYIOLIETO OTCTAUBAHUS U (PUIIBTPALIM paccoJia.

PactBopuMocCTh KapOoHaTa KajbllMs YMEHBIIAETCSA, €CIU B PacTBOpPE
uMeeTcsl U30bITOK conbl. B Tabnuile 2 moka3aHo BIMSHHUE TEMIEPATYyphl U U30bITKA
COINbI Ha OCTATO4HOE cojaepkanue HoHOB Ca®** B OUMINEHHOM paccole

(xonmenTparmst NaCl 310 /i, NaOH 0,1 /i) nmocine 24-4acoBOro OTCTanBaHUSI.

Tabnuna 3 - BausiHue TeMnepatrypbl U U30BITKA COJIbI HA OCTATOYHOE COJIepKaHUe

nonoB Ca?
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Cogepaanne ComepiganrHe HOHOE Ca™ B paccole, Mr/II, IpH TeMmeparype, °C
Na.COn
I'n 20 40
0,05 60 40
0,10 35 20
0,20 16 8.0
0,30 9.0 5,0
0,40 8.0 4.0
0,50 15 3.5
0,60 7.0 3.3

JUia noctrkeHrnss MUHUMalTbHOM pacTBopuMocTH CaCO3 10CTaTOUHO UMETh
B OYHIIEHHOM paccojie u30biTok coabl (0,3-0,4 1/m). Ilpu TakoM wH30BITKE
pactBopumocth CaCO3 npu 20°C cocramusier 8-9 mr/n u nipu 40-50° C okono 4-5
MT/JI, 4YTO COOTBETCTBYET HOPME.

Bmecro enxoro Hatpa AJisi OYMCTKM paccojia OT MOHOB MAarHHsi MOKHO
NPUMEHSATH U3BECTKOBOE MOJIOKO.

HNoHbl KanpLMs Tak ke, KAK U B MEPBOM Cllyyae, OCaXAAITCS COJOM.
OTOT METOJ Ha3bIBAE€TCS COJOBO-U3BECTKOBBIM. OH OOBIYHO NPUMEHSETCS Ha
COIOBBIX 3aBOJAX, TIZE€ OYMCTKa paccona mposoautrcs npu 20-25° C. Ilpm
OJTHOBPEMEHHOM OYHMCTKE paccoja s COJOBOTO M XJOPHOTO 3aBOJOB €€
MPOU3BOAAT Ha COAOBOM 3aBoje. OUMILEHHBIH 3/1€Ch COJIOBO-U3BECTKOBBIM
METOJIOM PaccoJl MepeaaeTcsl Ha XJIOPHBIN 3aBOI, II€ MPOU3BOAUTCS €r0 JOOUHCTKA.

JloouncTka 3aKiro4aeTcs B HarpeBaHuu paccosa g0 60-70°C, B nmpouecce
KOTOpPOTO B PE3yJbTaT€ YMEHBIIEHUS PACTBOPUMOCTH BBINAJAET OCAJOK
kapbonata kanbiusa. Ocagok OT(QUIBTPOBBHIBAIOT M PACCOJI HAMPABISIOT Ha
AIIEKTPOJIN3.

Ocanku rugpata OKUCH MarHus 1 kapOoHaTta KaJbI[us BMECTE C IPyTUMU
MEXaHUYECKUMH TMPUMECSIMU paccojiia — TMECKOM, IJIMHOM, THUIpaTOM OKHUCHU
xKeneza — yAalsioT U3 paccojla OTCTauBaHWEM W 3areM (uiabTpoBaHueM. Jliis
XOPOIILIETO OCBETIEHHUS Paccojia OTCTAMBAHKUE JIOJIKHO MPOAOIKATHCA OT 8—12 10
24 4. [IpoAOMKUTETbHOCTh OTCTAUBAHUS 3aBUCUT OT TEMIIEPATypPhl, COOTHOIICHUS

KOHIICHTPAIlMU HOHOB MarHus ¥ KaJIbIHsI B paccoJje u apyrux (akropos [17].
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[Ipyn moBBIIIEHNN TeMIepaTypbl 00pa3yloTcs Oojee KPYIHBIC OCAIKH,
Jierde OTAeNIIeMbIe TIPU OTCTAMBAHUY U (DUITBTPAIMH PaccoJia.

KapOonar kanbliusi MMeeT KPYMHOKPHUCTAIIUYECKYIO CTPYKTYpy U
Jerko ocaxmaercsa. ['mapar okwcm wmarauss — MQ(OH), oOpasyer nerkue
amMop(HbBIEC XJIOMbS, OCAXKIAIOIINECS OYEHb MEIJICHHO U JIETKO pa3pyIlarolrecs
py nepeMeleHuu paccoia. [Ipy cOBMECTHOM OCa)KJ€HUU U OTCTAauBaHUU OBICTPO
ocaxkaaromuecs dactuilpl kpucramimyeckoro CaCO3z yBieKamOT ¢ cOO0M XJIOMbs
Mg(OH),, cmocoOCTBysT  YCKOpPEHHIO OTCTamBaHHsA. [lo3TOMy  CKOpPOCTH
OTCTAaMBaHUs 3aBUCUT OT COOTHOINCHHS KOHIeHTpamuu npumeceir Ca?* u Mg* B
paccoue.

UYewm Gombire otHomenue [Cal: [MQ], Tem ObICTpelt ocakIaroTCs IPUMECH
U MEHBIIE JOJDKHBI OBITh €MKOCTH OTCTOWHHKOB. Tak, NpHW OTHOIICHUHU
[Ca?*]:[Mg?*]= =0,25 ckopoCTh OcakleHHs IIaMa cocTapiseT okoso 0,25 m/u.
[Ipu noBsbIlIeHUN OTHOIIEHUS 0 1 CKOpPOCTh ocaxxjeHus: yBenuuuBaeTcs a0 0,85
M/4, T. €. Oojiee yeM B 3 pasza.

Co BpeMeHEeM NPOUCXOJUT POCT KPUCTAJUIOB OCaJKa, HAXOISIIIETOCS B
paccosie, U OOBEIMHEHHWE OTICIbHBIX MEJKHX 4YacTUIl B Ooyiee KpyIHBIE
(arperamus). [loaToMy crapbie OCaJKd OCa)XHarOTCs OBICTpEe, a MPUCYTCTBUE HUX
P OCAXICHUU CBEKUX MOPIUH (3aTpaBKa) CIIOCOOCTBYET YCKOPEHHUIO OCAKICHUS
BCEM Macchl ocaaka. Jlas yCKOpEeHHs] OTCTauBaHUSA OCajKa MPUMEHSIOT
CHEIMaTbHBIC BEIIECTBA — KOATYJISIHTHI U (DJIOKYJISIHTHI.

KoarynsHTbl — XHMHUYECKHE COCIMHEHHUS, 00pa3yloIIie B BOJE KPYITHBIC
XJIOTBS, JIETKO OCAXIAIONINECS U yBICKArIMe ocagaokK. K yuciy Takux BEIIeCTB
OTHOCSITCSl XJIOPHOE JKeJe30, Cylb(haT alfOMUHUS, KOTOPHIE MPUMEHSIOTCS TMPHU
OYHCTKE BOJIBI M B HEOOJIBIIIOM KOJIMYECTBE UCTIOJIB30BAIIMCH TIPH OYMCTKE PaccoJia.

B mocnennee Bpems Hamim TpuMeHeHHe Oojnee dGPEeKTUBHBIE
GIOKYISHTHI, YCKOPSIONINE OTCTAMBAHUE OCAJIKOB B HECKOJIBKO pa3. Tak, mpu

OYMCTKE paccoiia IPUMEHSIOT THIPOJIN30BAHHBIN OJIHAKPUIAMUIL.
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[lonmmakpwiaMuay — NOJMMED JMHEMHOIO CTPOECHUS C DIIEKTPUYECKU
3apsSHKCHHBIMU aKTHUBHBIMU TPYIIIIaMHU, OOpPa3yIOUMMHU B KOJUIOMJIHOM pacTBOpeE
NIEPEXOAHBIE MOCTHKH MEXJY OTIEJIbHBIMU B3BCIICHHBIMU YacCTHLIAMHU U
CKPEIUISIOMMMU MX B KPYIHBIE YacCTHIIBI (arperarbl), CocoOHbIe K ObICTpOMY
OCAKICHMUIO.

Couerass Ham0Oojee BBITOJHBIE YCJIOBHUS OCaXIEHUS OCAaIKOB C
IpUMEHEHUEM (IIOKYJISIHTOB, COKPAILAIOT BpEMsI OTCTaUBaHUs paccona 10 6—8 4
Y MOBBIIIAIOT IIPOU3BOAMUTEIBHOCTh HENPEPBHIBHO JEHCTBYIOIIMX amnnaparoB B
1,5—1,7 paza. Tak, no6aBka 5—10 M/ OTUAKPUI aMHIa K PACCOJTy ITO3BOJISICT
yxe depe3 1 4 momyuuth okoio 90% paccosia OCBETIIEHHBIM, a OCAJIOK B BHJIE
KPYNHBIX XJombeB. be3 no0aBku moiauakpuiaMuaa Mocjie 4acoBOTO OTCTAaUBaHUS
OCBETJICHHAsl 4acTh paccojla COCTaBJIseT TOJbKO 65%, a ocamok oOpasyercs

MEJIKHH, B BHJIE MyTH [5].

2.5 YcrpoiicTBo MU OJIy4eHH s THIIOXJIOPUTA HATPUA

1. YcrpoiicTBO AJis MOMyYEHUs] TUIIOXJIOPUTAa HATPUs, cojJeprkaiiee OJIOK
nuTaHus, Oe3nuadparMeHHbI peakTop, 3JIEKTPOA-KACCETy MU AIIEKTPOJIU3HYIO
€MKOCTb, OTJIMYAIOIIEECSd TEM, 4YTO DJIEKTPOA-KACCeTa M3rOTOBJIEHA U3
MOJIMBUHUJIXJIOPHIA, TOABUKHA U COJIEPKUT OTPAXKATEIIb U TUTAHOBBIE JJIEKTPOBI

C PYTCHHCBBIM IMTOKPBLITUCM.

2. VYcTpoilcTBO 111 TMOJY4YEHHS TUIOXJIOpUTAa Hartpus 1o m. |,
OTJIMYAIOIIEECS TEM, YTO THUTAHOBBIC HJICKTPOJAbl C PYTEHUEBBIM TMOKPBITHEM
pacIoyio)KeHbl B TOKOBBIX I1a3axX, H3OJISIMOHHBIE BCTABKHU DJIEKTPOJ-KaCCEThI

YCTaHOBJICHBI B '"lIaxMaTHOM'" MOPSIIKE U 3aKPEIJIEHBI HA TOPIIAX 3JEKTPOAOB.
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3. VYcraHOBKa 3JEKTPOJIM3HAS HENPOTOYHOTO TUMA C TpadUTOBBIMU

ANIEKTPOAAMH MPOU3BOJUTEIBHOCTHIO 5 KI/CYTKH aKTHBHOTO XJiopa, uHaekc "OH-

5-01". ITacmopt DH-5.00.00.000-01 I1C (mporotum).
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Puc. 5 — CxemMa ycTpoiicTBa 15l OJIYUYEHHUS TUIIOXJIOPUTA HATPHUS

[Tone3nass Mojenb OTHOCUTCS K OO0JIaCTM MEOUIMHBI U (apmanuu, a
UMEHHO K TOJYYCHHUIO AC3UHPHUIMPYIONINX pPAacTBOPOB, MPUMEHSIEMBIX IS
OpraHM3alMd CaHUTAPHO-TUTMEHUYECKOTO U MPOTUBOAMHUIEMUYECKOTO PEKUMA B
NOMEILIEHUSIX KOMMYHAJBHBIX, CIIOPTUBHO-03J0POBUTEIbHBIX, OOJbHUYHBIX,
CAaHUTAPHO-IMUIEMHUOJIOTHUECKUX OpTraHu3alui, MNPEANPUATHN OOIIEeCTBEHHOTO
NUTaHus, 00pa30BaTENIbHBIX YUYPEKIEHHUM, OUMCTHBIX COOPYKEHHUH M JIPYyrux
yupexaeHuii. Haubonee ONM3KOH 1O TEXHUYECKOM CYTH M JIOCTUTAEMOMY
pe3ynbTaTy SBISETCS YCTAaHOBKA JJIEKTPOJIM3HAs HENPOTOYHOIO THUMA C
rpaUTOBBIMA  AJIEKTPOJIaMH,  COCTOsIIas M3  OJloKa  THUTaHUA U
O0e3muaparMeHHOTO peakTopa, BKIIOYAIOMIET0 Kaccery C  TrpaduToBBIMU
AJIEKTPOJIaMU U AJIEKTPOJIM3HYIO €MKOCTh. TeXHu4Yeckast CyTh JaHHOTO YCTPOMCTBA
3aKJIF0YaeTCsl B TOM, YTO KacceTa ¢ rpadUMTOBBIMU DJIEKTPOJAMH PACIOJIOXKEHa B
DIIEKTPOJIM3HON €MKOCTH Oe3auadparMeHHOTr0 peakTopa B (UKCHUPOBAHHOM

MIOJIOKEHUHU Ha BCEH BBICOTE eMKOoCTH. [lyTem snektponmza B 6e3nuadparMeHHOM
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peakrope u3 wucxoaHoro 10-12 % BoOAHO-CONEBOro pacTBOpa Ha YCTaHOBKE
MIOJTy4aeTCsl pacTBOP TMIOXJIOPUTA HATPUS C KOHIICHTpAIIUEH aKTUBHOTO Xjopa 5-8
r/am3. Ilpu sToM pacxoj HaTpus XJIopuja Ha 1 Kr akTMBHOIO XJIOpa COCTaBISIET
12-15 xr, a pacxon anekTposHepruu - 9 kBt. [ToTpebdnsemass MOIITHOCTh YCTaHOBKH
2000-2940 Bt [1].

Henocrarkamu J1aHHOM YCTAHOBKM SIBIIIOTCS: TOJY4YEHHUE pacTBOpa
TUIIOXJIOPUTA HATPUSA C HU3KOM KOHIIEHTpalHUEW aKTUBHOTO XJIOpAa MPHU BBICOKOM
pacxojie HaTpusi XJopuga W OOJIBIIKMX 3aTpaTax »JJIEKTPOIHEPTUu, OOJIbIIKE
rabapuTbl M CIOXKHAS KOHCTPYKIUS, HEMPOYHOCTh TPApUTOBBIX 3JICKTPOAOB,
BbIcOKas cuia Toka (50-70 A), Beicokoe HampspkeHue (40-42 B) u motpebiisiemas
MotHOCTh (2000-2940 BT), HE0OXOIUMOCTD MOCIE KKIOTO HUKIA JIEKTPOJIH3a
MEHSATH MOJI0CA, HEBO3MOKHOCTh PETYJIMPOBaHUS 00bEMaA MOIy4aeMOro pacTBopa,
YTO BBI3BIBAET HEOOXOAMMOCTh O0Jiee AJIMTENBHOIO XpaHEHHsI TOTOBOTO pacTBOpPA
Y YBEJIMYMBACT CHWKCHHE AKTUBHOIO XJIOpA. TE€XHUYECKON 3ajadeil IO0JIE3HON
MOJIENI SIBJISIETCSl CO3[JaHUE YCTPOMCTBA, MO3BOJIAIOMIETO MOJIy4YaTh TMIOXJIOPUT
HaTpUs C IOBBIIMICHHONM KOHILIEHTpAlMed aKTHMBHOTO XJIOpPA MPHU YMEHBIIEHHOM
pacxojie HaTpusl XJIOpUJAa W CHUIKEHHBIX 3aTparax »JIEKTPOdHEepruu Ha 1 Kr
aKTUBHOTO XJopa Ha (poHEe YNPOUIEHUS KOHCTPYKIMHM U YBEJIWYEHHUS CPOKOB
JKCIUTyatanuu. Peanmuzanmst 3TOM 3agadyd  JOCTUTHYTa 3a CYET TOrO, 4YTO
MPEIOKEHO YCTPONCTBO, cojepxkaliee OJ0oK mnuTaHus U Oe3auadparMeHHbIN
peaKTop C 3JIEKTPOA-KAaCCETOM € oOTpaxkaTeleM M TUTAaHOBBIMU OWIOJIAPHBIMU
IIEKTPOJAMHU CO CIECIHATBHBIM MMOKPBITHEM U3 pyTeHus [19].

DnekTpoaKacceTa U3 MOJIMBUHUIXIIOPUIA UMEET TOKOBBIE Ma3bl, B KOTOPHIE
BCTaBJICHBl AJIEKTPOABl C 3a30pOM 2 MM MeEXIy HMMH M BbicoTol 100 MM,
Onaromapsi 4emMy Ta30HAMOJHEHHE B DJJIEKTPOJIM3HOM SYEHKe HE CHUXKAeT
IUVIOTHOCTh TOKa Ha 3JeKTpoaax. M30JsSUMOHHBIE BCTABKUA 3JIEKTPOJKACCETHI,
3aKpeIUICHHbIE Ha JJIEKTPOAaxX MO TopuaM M oOpasyloliue Ha BXOJE B
AIIEMEHTAPHYIO SYEUKY IIEJIEBBIE 3a30pbl, YCTAHOBJIEHBI B "IMIaXMaTHOM' TMOPSAKE
JUISL. YMEHBIICHHs IIYHTHPYIOIIUX TOKOB MEXIY 3JIEKTPOJaMU U CIOCOOCTBYIOT
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YMEHBIIIEHUIO TOTEPh TOKA M CHIKEHUIO CKOPOCTHM H3HOCAa aHOJOCTOMKOIO
PYTEHHEBOI'O MOKPBITHS HA TOPLAX 3JIEKTPOAOB. DJIEKTPOIKACCETA MTOTPYIKAETCS B
AIEKTPOJIU3HYI0O €MKOCTh, B KOTOPOIl YPOBEHb pacTBOpa B 5 pa3 0oJible BHICOTHI
caMol KacCeThl, YTO CIOCOOCTBYET OoJiee MOJHOMY PAacTBOPEHHUIO Ta3000pa3HOTO
XJIOpa B BOJI€ C MOCEAYIOMUM 00pa3oBaHUeM rUnoxjoputa Hatpus. OTpaxkareib
B BEpxXHEH YacTH OOEeCreyuMBaeT yAJWHEHUE IyTH JABWKEHHUS XJIOpa U €ro
pacceMBaHHE IO BCEl eMKOCTH. biaromapsi KOHCTPYKTHBHBIM OCOOEHHOCTSAM
AIEKTPOJI-KACCEThI BBHIIIOJHEHA MOJEINb AJIEKTPOJIU3epa MEHBIINX TadapuTOB MPHU
aHAJIOTUYHOW TPOU3BOJUTEIBLHOCTU. TeXHHYecKass CYIIHOCTh MOJIE3HOW MOJeIu
MOSICHSIETCSL CIEAYIOMMM TrpaduueckuM maTepuaioMm: Ha (urype uzoOpaxkeHa
CXeMa yCTPOWCTBA AJIsI MOJYYEHUS] TUITOXJIOPUTA HATPHUA.

YCTpOUCTBO AJIsl MOJYYEHUS] TUIIOXJIOPUTA HATPUSI COCTOUT M3 IJNEKTPOI-
kaccetbl (1) B anexTposu3HoOW eMkoctd (2) u Onoka mutanus (3). DaexTpon-
KacceTa, coCcTosIas U3 Habopa OUMOJSPHO BKIIOYEHHBIX TUTAHOBBIX 3JIEKTPOJIOB
(4), TUTAHOBBIX  TOKOMOJABOJOB  (5), BCTAaBOK  M3OJSILMOHHBIX W3
noJiBUHWIXJIOpUAA (6), Kopryca u3 nojuBuHWIXIoOpuAa (7) u orpaxkarens (8),
SBJISIETCS TOJBMXKHOM M MOTPY’KAETCS B €MKOCTh C PAacTBOPOM HATpHUs XJIOpHUJIA
Jt000ro 00beMa TakuM 00pa3omM, 4TOOBI YPOBEHb pacTBOpa ObLI B S5 pa3 Oosibiiie
BBICOTBI CAMOM KaCCEThI

[Ipu 3TOM M3roTaBIMBAETCS HEOOXOJUMOE KOJUYECTBO PACTBOPA, UYTO HE
TpeOyeT €ro UIMTEIHLHOTO XPAaHEHUS U YMEHBIIAET MOTEPI0 aKTHBHOTO XJIOpa.
Cuna Toka ycraHaBimuBaeTcs B mpeaenax 15-19 A, mampsokenue - 10-14 B, He
TpeOyeTcss mocie KaXIOro LMKJIA 3JIEKTPOJIU3a MPOU3BOJUTH MEPENOIIOCOBKY.
[Ipu 3TOM pacxoj HaTpus XJIOpUAA Ha 1 Kr aKTUBHOIO XJIOpa COCTaBIsAeT 3,5-4 Kr,
a pacxoJ EeKTpodHepruu - 2,25-3,75 kBT. [loTpebisiemass MOIIHOCTh YCTaHOBKHU
He 6osee 300 Br.

YcerpolicTBo paboTaeT ciemyromuM o0pa3oM: HCXOAHBIA 3 % pacTBOp
HaTpHUs XJIOpHUJa 3aJIMBAIOT B AJIEKTPOJIM3HYIO €MKOCTh (2) Tak, 4ToObl ypOBEHBb
pacTBOopa ObLT B 5 pa3 OOJbIE BHICOTHI KAacCEThl, U TOJBEPTratOT BO3JACUCTBUIO
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CWJIBI TOKA, TIOCTYMAIOMIEro u3 0Ji0ka nmutanus (3) Mo TUTAHOBBIM TOKOIIOABOIAM
(5) Ha »smekTpoa-kaccety (1), MPOMCXOIUT MPOLECC BICKTPOIU3a BOIHOTO
pactBopa Harpus xiyopuzaa. llpumep. B 3I€KTpOIM3HYIO €MKOCTh 3aJIMBAOT
UCXOAHbIM 3 % BOJHBIA PAacTBOP HATPHUS XJIOPWJA, YCTAHABIMBAIOT CHIIY TOKa B
npenenax 17 A, a Hanpsixkenue - 12 B. B 30eKTpoiM3HOM €MKOCTH MOJTy4aroT
pacTBOp THUIOXJIOpUTA HATPUS C BOJAOPOJIHBIM mokazareneM §,95+0,005 en.,
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIM MOTEHIIUAJIOM +871+4,14 MB u
KOHIICHTparel akTuBHOro xjopa 8067+143 wmr/mm3. T[unoxiopuT HaTpus,
nosryueHHbld U3 10-12 % BoAHOrO pacTBopa HaTpUs XJOPUAA HA AJIEKTPOIU3HON
YCTAaHOBKE HENPOTOYHOIO TUMNA C TPaUTOBBIMU 3JIEKTpPOJAaMHU (MPOTOTHUII) MPHU
cuisie Toka 60 A u Hanpsbkenuu 41 B, umeeT BomopoaHsblil mokazarens §,83+0,03
€ll., OKHCIMTEIbHO-BOCCTAHOBHUTCIBbHBIM moTeHmuan +871+1,45 wMB wmu
KOHIICHTPAITUIO aKTUBHOTO XJjiopa 5077+54 mr/mmM3.

Kak BumHO, mpemiaraemMoe ycTpoONCTBO siBisieTcsi OoJiee 3((PEKTUBHBIM,
YeM YCTAHOBKa DJJIEKTPOJM3HAs  HEMPOTOYHOrO TUMA C  TIpaUTOBBIMU
NEKTPOJAaMHU, TaK KaK TO3BOJISIET TMONYYUTh JAC3UH(DUIMPYIOUUN pacTBOP
TUIIOXJIOPUTA HATPUs C TOBBIINIEHHON KOHIIGHTpAIlMed aKTUBHOTO XJiopa MpHU
YMEHBIIEHHOM  pacxoJ€  HaTpus  XJIOpUJAa M CHIDKEHHBIX — 3aTparax
AIEKTPOIHEPTUH.

[Tonmy4yaemplii TUNOXJIOPUT HATpHsl 00JaaeT BBICOKOM aHTUMHMKPOOHOM
aKTUBHOCTBIO, TmoOJaBisii B TeueHne 30 MHH POCT TECT-KYJIbTYp U3
MexayHaponHod komnekuuu E.coli ATCC 11229, S.aureus ATCC 6538,
C.albicans ATCC 6633, P.aeruginosa ATCC 15412, P. mirabilis ATCC 14153.
PactBop He OKa3bIBaeT CEHCHOWIM3UPYIOMIETO U  KOXHO-Pa3Apa)karolero
JEUCTBUSL U SIBISICTCS MPAKTUYECKU HETOKCHMYHBIM M MajioornacHeM (IV kiacc)
coeauHeHueM. Kpome Toro, npeisioxk€eHHOE YCTPOMCTBO PaCIIMPSIET BO3MOKHOCTH
MPUMEHEHUSI THUIOXJIOPUTA HATPUA IS Je3WH(GEKIIMN BOJIbI, IMOBEPXHOCTEH
NMoMeleHut u  o0Opy/lOBaHUS, WHBEHTapsi KOMMYHAJIbHBIX, CIIOPTUBHO-
O3JIOPOBUTEINIBHBIX YUPEKJICHUNW WU OpraHu3anuil 3apaBooxpaHeHus. lIpu stom
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YBEJIIMYUBACTCS MPOJAOJDKUTENBHOCT 3KCIUTyaTallud yCTPOMCTBA, 00eCeunBaeTCs
BBICOKHI 3KOHOMUYECKHI 3(p(EeKT 3a cueT CHUKEHHs JCHEKHBIX 3aTpaT Ha
AJIEKTPOHEPTUI0O W HATpUM XJOpPHJA, a B LEJIOM - Ha HPHOOPETEHUE JPYrux

NE3UH(PUITUPYIOMINUX CPEICTB.

2.6 UnauBUayaJibHbIE CpeCcTBA 00e33apakKuBaHue BO/IbI

[Ipu nedicTBUM OTIEABHBIX BOCHHOCTYKAIIUX W HEOOJBIIMX TPYII B
OTpBIBE OT CBOMX MOJApa3ieNeHui (pa3BeIYMKOB, MAapallIOTUCTOB, JIETYMKOB B
cillydae aBHakaTtacTpodbl) MOXKET NOTPeOOBAThCS MCIOJIB30BAHUE BOJBI U3
HEUCCJIEOBAHHBIX HMCTOYHUKOB BOJbl. B 3TOM ciyyae OHM JIOJDKHBI HMETh
CpelCTBa JJIA YJy4dllIEHUs KauyecTBa BOJbI, HA KOTOPbIE HAJAraroTCsl CIETYIOIINE
TpeboBanusi. OHM JIOJDKHBI OBITh TOPTATUBHBIMHU, JACHIEBHIMU W TMPOCTHIMU B
WCIIOJIb30BAaHUW,  YHUBEPCATBHBIMH W OBICTPOACHCTBYIOIIUMH,  HMETh
JIOCTaTOYHYIO CTAaOMJIBHOCTh TPU XPAaHEHUM M HE HU3MEHATh CBOWMCTBA BOJBI
Cnenyer OTMETUTb, YTO IMpemapaTbl MO OOECIEYEHHIO COJHEYHOTO CBETa
MO3BOJISIIOT MPOU3BOAUTH TOJBKO AE3MH(EKIUIO BOJbI, TOUHEE, BHICBOOOKIECHUE
U3 BET€TaTUBHBIX (POPM MUKPOOPTAHU3MOB.

Kucnorsl (consiHas, duMOHHasi, BHHHas, YKcycHasi), coinu (NaHSO4,
AgNO3), okucnutenu (MEpeKUch BOAOPOAA, MEPMAHTAHAT Kajus, O30H, XJIOP,
Opom, 1#om) wu Merauibl  (cepeOpo)  UCHOJB30BAIUCH B KAayeCTBE
JE3UH(PHUITUPYIOMIUX CPEICTB I MHANBUAYATBHBIX TOCTABOK BOJIBI.

N3 BemiecTB, MEpEYMCICHHBIX BbIIe, HauOosee dSPPEKTUBHBIMH U
yIOOHBIMU OBLIM Mpenaparbl XJopa, KOTOPbIE B HACTOSILEE BPEMS 3aHUMAIOT
JTOMUHUPYIOILEE TMOJIOKEHUE CPEeIr APYTHMX CPEeACTB e3MH(DEKIUU HEOOJIbIINX
KOJIMYECTB BO/IBI.

Bo Bropoii MupoBoii BOHHE HCHOJB30BAIUCH TAOJETKH TUIOXJIOPUTA HATPUS
(x7op), coaeprkamue 3 Mr akTUBHOTO xyiopa. OgHAKO M3-3a HECTAOMILHOCTH BO

BpEMA XpaHCHHA OHH TCIICPh 3aMCHAIOTCA COCIMHCHHAMH XJIOpaMHKWHA. N3 Hux
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HanOoJIee PACTIPOCTPAHCHHBIM OBLI MAHTOLU. JTOT Mpenapar O4YeHb YCTONYMB:
€ro MOXKHO XPaHUTh 0€3 MOTEPU AKTUBHOCTU B TEUCHHE HECKOJIBKHX JIET.

[TanTOonMAHBIE TAOJETKU COAEpX AT 3 MI' aKTUBHOT'O XJIOpa M BKIIIOYAIOT
napacyiab)oauxIopamMu OCH30HHON KUCIOTHI, COAY M MOBapeHHYI0 coib. OaHa
TabyieTka npeaHa3HadyeHa Juis ae3uHeknuu cocyaa (750 Mi1) BOJbI MPU yCIOBUU
KOHTaKTa B TeueHue 1o MeHblneid Mepe 30-40 munyt. K HegocTaTtkam nmaHTouuaa
OTHOCHUTCSI MEJIJICHHAsi PacTBOPUMOCTh Tabnetku (20-25 wmwuH.), A Takxke
BO3MOYKHOE YXY/IIIEHUE BKYCa BObI.

[locnenHee MOXXHO YCTpaHWTh, AOOABUB THOCYJIb(AT HATpUS B BUJE
Ta0JETOK, KOTOPBIE >KENaTelbHO CHa0XaTh COJAaT BMECTE€ C MMAHTOLIMIOM.
[IpucytcTBre AeXJIOPUPYIONIUX areHTOB MO3BOJISIET BBOJUTH B 0aHKY HECKOJIBKO
Ta0JETOK, TO €CTh IPOBOAUTH THUINEPXJIOPUPOBAHHUE BOJABL. ITO TIO3BOJISET
3HAYUTEILHO TMOBBICUTh HAJIKHOCTh J1€3MH(EKINH, YTO OCOOEHHO BaXXHO B
clly4ae MCTOJIb30BaHMs MPOTUBHUKOM OAaKTEPUOJIOTHUYECKOTO OPYKHUSL.

B mocnegHue roapl ObUIM TPEAJIOKEHBI TaK Ha3blBa€Mble TaOJETKH MATOLM/I-
oucynbdar u on (Makcumenko C.C., ['ybap M.A.)

TabneTku maHTOUUI-OMCYNb(hAT TPEACTABIAIOT COOOM cMech cyibdara
nantoruaa (Na2SO4) u ruapocynbdara Hatpus (Na2HSO4). Copepxanue
aKTHUBHOTO XJIOpa B HUX cocTaBisieT 3,2 Mr. OHU yCTOHYUBBI K XPAHEHHIO, JIETKO
pPacTBOPSIOTCS B BOJE, OBICTPO BBIACHAIOT akTUBHBIM xyop (10-15 mun.) U
oOnamaroT Oojiee BBIPAKEHHBIM OaKTepUIUIHBIM J(PGHEKTOM, YeM OOBIUHBIC
TabJeTku nmantouuta. HemoctaTkamu SIBJISIIOTCSL BIMSIHUE HA OPraHOJICITHYECKUE
CBOMCTBA BOJIbI (KUCIOTHBIN BKyc) U yBenuueHue copepkaHusi CyJib(paToB B HUX.
UToOBI yCTpaHWUTh KUCIOTHBIA BKYC, aBTOPHI PEKOMEHIOBAIM T00ABUTH B BOIY
nepes ynoTpeOjieHHeM TaOJeTKy [MHINEBOM COJAbI, YTO YCJIOXKHSUIO HX
UCIIOJIb30BaHUE.

Tabmerkm  Homa  comepaT  OpPraHUYECKHEe  COCAMHECHHS  Hoja
(TUAPONEPUOAUT TPUTTUIIMHA WIIM TUJIPOUONU] TUTIUIIMHA), MOJEKYJISIPHBIN Hox
¥ HEKOTOPBIC JAPYTUE COCUHEHUS (TITUKOYTIEPO, CIIUPT, TMMOHHAS KUCIOTa WA
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nupodocdar HaTpus). KoinyecTBO aKTUBHOTO iHoja B KaXIoW TableTke
cocraBisier 3 wmr. Mx mnpeumyinecTBa: BBICOKas OakTepUIUAHAS, KHUCTO3HAS,
CTaOMIIBPHOCTH MPU XPAHCHUU W HE3HAYUTEILHOE BIUSHUE HA OPTaHOJICTITUYCCKIC
cBoiicTBa BOAbI. COTJIaCHO yIMOMSIHYTHIM BBIIIE aBTOPaM, a TaKK€ aMEPUKAHCKUM
uccnenonarensam (Derip, Kpeitep u nap.), TabneTku Homa sBIAIOTCS HaumbOoliee
3¢ (EKTUBHBIM CPEICTBOM JIe3MH(EKITNN HEOONBIINX 3amacoB BoAbl. HemoctaTku
BKJIFOYAIOT HEXBATKY JIEKAPCTB, KOTOPHIE HCIIONB3YIOTCA I UX MPOU3BOJCTBA
[16].

B mocnennee Bpemsi sl ne3WHGEKIMHU OTIACIBHBIX HCTOYHHKOB BOJIBI
ObUTM TIPEAJIOKEHBI TpernapaThl Ha OCHOBE TPHUXJIOPU3OIMAHYPOBON KHUCIOTHI, B
YaCTHOCTU THUIAa «Aquasept», KOTOpbIE MPEICTaBIAIOT CO00il TabIeTHPOBAaHHYIO
CMECh MOHOHATPHEBOW COJM AUXJIOPH3OLUAHYPOBOW KHCIOTHI C Pa3IHYHBIMH
TEeXHOJIOTUYeCKUMH Jo0aBkamu. TabneTka pactBopsierca B TeueHue 5-10 MUHYT U
BBICBOOOXKIAaeT 4 MI' aKTUBHOIO XJiopa, KOTOphiid B oObeme 750 (1 duspkka)

oOecrieynBaeT Ae3UH(EKINIO BOIbI IPHU YCIOBHHM KOHTAKTA B TEYEHHUE 15 MUHYT.

2.7 TpeGoBaHUs K Ka4eCTBY BO/JbI B M0JIEBBIX YCJIOBUIX

C TrurueHnYecKod TOYKH 3pEHUS MOJ KaueCTBOM  BOIBI TOHUMAOT
COBOKYITHOCTb CBOWCTB, OMPEACNAIOMNX €€ MPUTOJHOCTh I yIOBICTBOPCHHUS
(U3HOTOTUYECKUX U XO3SICTBEHHO-OBITOBBIX TOTPEOHOCTEM JIFOJIEH.

JloGpokauecTBeHHas] BOJAA JOJKHA OBITH TMPO3PayHOW, OECIBETHOW, HE
UMETh IOCTOPOHHUX TIPUBKYCOB M 3allacoB, HE COJEp)KaTh IAaTOT€HHBIX
MUKPOOPTraHU3MOB M BPEIHBIX U 3J0POBbSI XMMHUYECKMX BELIECTB CBBILIE
peeabHO-A0MyCTUMBIX KOHIIEHTPAIUH.

B noneBbIX ycnoBHsX BoAa JOKHA OBITh TAaKOTO KayecTBa, YTOOBI
ynoTpebsieHne €€ B TEUYCHHE BpPEMEHH, OIpeaeasieMoro peajbHOW O0eBOM
00CTaHOBKOM, HE BBI3BAJIO CHIXKEHHE 00ECIIOCOOHOCTH BOCHHOCTYKAIUX.

VYnotpebneHue BoAbI ISl XO35IMCTBEHHO-TTUTHEBBIX U CAHUTAPHO-OBITOBBIX

HYXI N3 HCIIPOBCPCHHBIX BOJOUCTOYHHUKOB 3aIIpCIIacTCA.
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C yuéroM mpeaHA3HAYEHUS YCTAHOBJIIEHBI CIICIYIONINE TPEOOBAHUSA K
Ka4ueCTBY BOJBbI.

1. TpeboBanusi K  KadecTBy MHUThEBOM  BOJABI,  IOJaBaEMOM
IEHTPAIN30BAaHHBIMA CUCTEMaMHU  XO3SMCTBEHHO-TIMTHEBOTO  BOJOCHAOKEHUS,
pernamentupytorcs 'OCT 2874-82 «Boaa nutheBas. ['uruennueckue TpeOoBaHUS
U KOHTPOJIb 3a KauecTBOM» [25].

2. TpeboBaHuS K KaueCTBY IUTHEBONH BOJBl MECTHBIX HCTOYHUKOB
BOJOCHAOXEHUSI perjiaMeHTupyroTcss CaHUTapHBIMUA MpaBUJIaMU W HOpPMamu
(CanlluH 2.1.4.544-96 «TpebGoBanusi K KayecTBY BOJbI HELEHTPAIN30BAHHOTO
BojocHaOKeHus. CaHWTapHas OXpaHa BOJOMCTOYHHKOBY) [26]. «CaHuTapHBIMHU
MpaBWJIaMH IO YCTPOWCTBY U COJEPKAHUIO KOJOALIEB M KaNTaXXeil POIHHKOB,
UCIOJB3YEMBbIX  JJIS  JICHEHTPAJM30BAaHHOTO  BOJIOCHAOXEHHUS», a  TakKke
PykoBOJICTBOM 1O 1OJIEBOMY BOJIOCHAOKEHUIO.

KadecTBO BOABI B MIAXTHBIX KOJIOAIIAX U POIHUKAX, HCIOIB3YEMBbIX, IS

XO3SIMCTBEHHO-ITUTHEBBIX HYXO, JOJDKHO OTBCYATh CJIICAYIOIIHNM Tp€6OBaHI/ISIMI

Ta6J'II/II_Ia — 4 KauecTBO BOJbI B MIAXTHBIX KOJIOAIAX W POAHUKAX, UCIIOJIb3YCMBIX,

JUTSL XO3STUCTBEHHO-TTUTHEBBIX HYX 1 [33]

Kommgecteo DaKTepHiH He boxee 10
EHNIeYHOH rpyvirne! B 1 1 (Koms-

HHASKC)

[IpospagnocTs, cM He menee 30
lleeTHOCTS, rpagvCh He coaee 30
Jamax, GamIel He Gomee 3
Bryc 1 npHEEYC, DALTEL He bomee 3
CopepxanHe HHTPATOE, MI/1I He oomxee 10

3. TpeboBanus K KadecTBy BOAbl MCTOYHHUKOB I[EHTPAIM30BAHHOTO

XO3MCTBEHHO-TIUTHEBOTO BoOjI0CHAOKeHus pernameHTupyercs ['OCT 2761-84 r.
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«/IcTOUHUKH IIEHTPATM30BAHHOTO XO3SHCTBEHHO-NIUTHEBOTO BOJOCHA0XKEHUS.
['rueHnveckne, TeXHUUECKUe TpeOOBaHMS U TpaBuiia Beibopay [39].

KauecTBO BOZBI XO34MCTBEHHO-IIMTHEBOIO BOJOCHA0XKEHMSI J10OBIBAEMOI],
ounuaeMol M 00e33apakMBAaEMOl BOMHCKHMH YaCTSAMH CaMOCTOSITEIBHO C
IOMOUIbIO TaOENbHBIX CPEJCTB, AOHKHO OTBEUYATh CIEIYIOIIMM TpPeOOBaHUSAM

(ITpukaza MO P® Ne 39 ot 28. 01. 96 1.): [27].

Tadomumna — 5 KadecTtBO BOIBI XO3SWCTBEHHO-ITUTHEBOIO BOMOCHAOKEHUS
noObIBacMOM, OYHIaeMOW M 00e33apakuBaeMOH  BOMHCKHMH  YacCTSAMHU

CaMOCTOATCIIBHO C IIOMOIIIBIO TaOEJIbHBIX CpcacTB

Kommgecteo OaKTepHH He tonee 3
KHIIe9HoH rpynnsl B 1 a{komm-

HHIEKC)

[IpozpasHOCTE, CM He menee 20
lleeTHOCTE, rPpagyCH He bomaee 35
Jamax, 0amTel He boaese 3
Bryc 1 nprEKYC, Damm He comee 3
OcTaTo4uHEIl AKTHEHEIH XI0D, 0.8-1.2

Mr/IT

Cnoco0Obl  0o0e33apakvBaHusl BOABI B TIOJIEBBIX YCJIOBHUSX JIOJKHBI
oOecrieuynBaTh 0€30MACHOCTH BOJIBI IO OCHOBHBIM KPUTEPUSIM:
|. besomacHOCTh BOJBI B SMUAEMHOJOTHYECKOM OTHOLICHHH — TMOJIHOE

YHUYTOKCHHC ITIATOI'CHHBIX MUKPOOPIraHU3MOB U UX TOKCHHOB.

Tabnuna — 6 CanuTapHO-0AKTEPHOIOTUYECKUE TTOKA3ATEIH BOIbI

-[IATOT €HHEIE MHKPOOPTAHHIMEL - HE JONyCKASTCA
(MHKpPOOHEIX TeL/I)

- CIIOPOEEIE (DOPMEI MHKPOOOE - He JOIYCEASTCH

- EDT}’JDIDKCH}I - HE DOITYCEACTCA

I1. Be3BpeaHOCTH BOABI 10 XUMHUYECKOMY COCTAaBY.
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CanuTtapHble HOPMBI MOPEAEIbHO-TOMYCTUMOIO COAEPKAHUS BPEIHBIX
BEIIIECTB B BOJIE BOJHBIX OOBEKTOB XO3SIMCTBEHHO-TTUTHEBOTO BOOIOIH30BAHUSA,
nokHbI cooTBeTcTBOBaTh CanlluH 2. 1. 4. 544-96 [45].

OcraTouHoe conepxanne OB B Boje HE JOHKHO MPEBBIIATH (MPUKa3 3aM
MO HT BC Ne 020-86):

V-ra3sl — 0,005 mr/n, 3oman — 0,05 mr/n, 3apun — 0,1 mr/n, unpur — 2,0 mr/
OcraTtouHoe  coxaepxanue PB:  MuHMMalbHas  OpeneabHO-AOIYCTUMAs
KOHIICHTpAaIus, paBHas 3 X 107! Ku/n, ompeaeneHa i Topusi—232, a
MakCUManbHas — 1 TexHunus—96, pasna 10° Kw/m. ITJK ocrameaeix 241
M30TOIOB PACIOIararoTCsi MEXAy STUMH BETUYUHAMU.

[1l. Boga nmomkHa UMeETh OJIArOMpUSITHBIE OPraHOJENTHYECKUE CBOWCTBA,
OJIHAKO JIJIsl TOJIEBBIX YCIIOBUM BOEHHOTO BPEMEHU JIOMYCKACTCSl YMOTpeOsieHue
BOJIbI, UMeEIOIIIee 0011Iee coaepkanue cojieid — 10 1000 Mr/n, uMerorel BETHOCTh
10 40°, mpospaunocts 10 30 cM, 3amax M MpUBKYC — 10 3 Gamwios. Jlomyckaercs
WCIIOJB30BaHUE BOJBI C OCTAaTOYHBIM XJIOPOM A0 2 MI/I1 W JJs Ppa30oBOro

ynotpeonenus — 10 10 mr/m.
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3 MUHUCTECTBO UPE3BBIUANHBIX CUTYALIUHN KBIPTBI3CKOMN
PECIIYBJIUKHA

3.1 Uctopuss MYUC KP

15 nexabps 1990 roma Coserom Munuctpos CCCP ObUIO TPHUHSTO
noctaHoBiieHne «O co3manuu ['ocyaapCTBEHHOW OOIIECOIO3HOM CHCTEMBI MO
NPEAYNPEXICHUAIO U IEUCTBUAM B UPE3BbIUAMHBIX CUTYALUAX).

B paszButue storo nocranosnenus 1 uromns 1991 rona Kabuner MuHucCTpOB
PecnyOnuku Keipreiscran (eme B coctae CCCP) mpuHsul mOCTaHOBJICHHE O
CO3/IaHMU B KadecTBe NocTosiHHOro opraHa KaOunera MunuctpoB PecnyOnuku
KbIprei3cran no ype3Bbl4aiiHbIM CUTYALIUSIM.

Pacniopsbxennem Ilpembep-Munnctpa Pecny6muku Keipreizcran ot 8
aBrycra 1991 roma Ne271-p [29], Obuia oOpasoBana I'ockomuccusi KaOWHETa
MUHUCTPOB PecniyOnuku KeIprei3cTan no Ype3BbIYaiiHbIM CUTYaLUSIM.

6 suBaps 1992 roma I'ockomuccus KaOunera muHHCTpoB PecnyOnuku
KbIpreizctan 1o 4pe3BblUaHBIM cuTyanusm Ykazom Ilpesumenta NeVII-4
npeodpa3zoBaHa B ['ockomuccuto PecnyOnuku Keiprei3ctaH mo 4pe3BblYaiHBIM
CUTYaLMSIM.

27 mas 1993 rona Ykazom Ilpesunenta Keiprezckoit Pecyonuku Ne VII-
153 B coctaB T'ockomuccum Koipreizckoit PecnyOnukm Obuto  mepemaHo
VYmpasnenue [I'paxmanckoil 000poHbI u mpeoOpa3oBaHo B [ockomuccuto
Kbipreizckoil PecnyOnukyn 1O  4Ype3BbIYAWHBIM CUTyalUsM W TPAKIAHCKOU
obopoHe.

4 mapra 1996 roma VYxazom Ilpesumenta NeVII-45 T'ockommccusi mpu
[IpaButensctBe Koipreizckoit PecnyOnukyu 1o 4pe3BbIYAHHBIM CUTYalMsIM U
rpaXaaHcKol o0opoHe mnpeoOpa3oBaHa B MUHHUCTEPCTBO MO YPE3BBIYANHBIM
CUTYaLIMSIM U TPaKIaHCKO 000pOHe.

28 nexabps 2000 roma Yxkazom Ilpesumenta Koipreisckoit PecryOnmuku

Ne363 oOpazoBan MWUHUCTEPCTBO DKOJOTMM M YPE3BBIUAWHBIX CHUTYaIlHi
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Keipresckoit Pecriybnukn Ha 6a3e MuHHCTEpCTBa OXpaHbl OKPYKAIOIIEH Cpeibl
Keipresckoit PecnyOnuku, MuHHCTEpCTBa MO YpE3BBIYANMHBIM CUTyallUsAM U
rpaxnanckod  obopone Keipreisckoir PecnyOmuku, Keiprenrugpomera u
['ocynapCTBEHHOrO areHTCcTBa IO JIECHOMY XO03sMCTBY npu IlpaBurenscTBe
Keipremsckoit Pecriyomkm.

15 oxktsa0ps 2005 roma VYkazom Ilpesupenta NeVII-462 mnpeoOpazoBan

MuHucTepcTBO Upe3BblYailHbIX cuTyanuii Keipreizckoit Pecryoinku.

3.2 O61me MoI0KeHMsl, 3212491 U PYHKIIUU

[Ipennpusarue co3gaHo I MaTEPHATBHO-TEXHUYECKOIO OOECIICUCHHUS
NeATeIbHOCTH MUHHCTEPCTBA IMyTEM OCYIECTBICHUS TOCYAapPCTBEHHBIX 3aKYIIOK
TOBAapoOB, pabOT HW yCIyr B UHTepecax MMUHHCTEpCTBA B COOTBETCTBHH C

3aKO0HOJaTeIbCTBOM KbIpreizckoit PecryOuku.

[Ipennpusitre cO31aHO B LENSX:

—  oOecrnieueHus MunucrepcTBa HEO0OXOAUMBIMH TOBAapHO-
MAaTepUAIIBHBIMA  LEHHOCTSMH, OCYILIECTBIICHUS IIPEAIIPUHUMATEIBCKON
JeSATEIbHOCTH U U3BJICUECHUS PUOBLIN;

—  TPOBEIEHUS BHYTPUXO3SHUCTBEHHOIO OOYCTpOWMCTBA, OCYILECTBICHHUS
MEpOIIPUATHN, HANPABJICHHBIX Ha IIOBBIIICHHE KayecTBa IPOU3BOAMMOU
NPONYKIMU, a TAaKXe OCYIIECTBICHHUS MEPONPUATUH 10 PANHOHAIBHOMY
MCIIOJIb30BAHUIO 3aKPETUIEHHBIX 3EMEIIb;

— pa3BUTUA UM  YKPEIUIEHUS  MaTepUalbHO-TEXHUYECKOW  Oa3bl
[Ipennpustus;

—  o0ecrieyeHus COlMaIbHOM 3aIUThI paboTHUKOB [Ipennpusrus;

— 3¢ (}EeKTUBHOTO WCIOJIB30BaHUSI OCHOBHBIX (DOHIOB, OOOPOTHBIX
CPEACTB U MaTEPUAIBbHO-TEXHUYECKUX PECYpCOB MMHHUCTEPCTBA, MEPENAHHBIX B
XO03sIMCTBEHHOE BeseHue Ilpennpusturo;

—  IPOM3BOJCTBA TOBAPOB M YCIYT Ui HY)KI MHUHUCTEPCTBA M IPOYMX
noTpeOuTeNe;
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—  MaTepHaIbHO-TEXHUYECKOTO oOecreueHrns MUHUCTEPCTBA;

—  MPOU3BOJICTBA NPOMBIIIJIEHHBIX W CTPOUTEIBHBIX MaTEPUAIOB IS
HYXJ MUHUCTEpPCTBA U NPOYUX OTPEOUTEIICH;

—  OpraHM3allMM ¥ y4acTHs B pa3paO0TKe HOPMATHBHBIX MPABOBLIX AKTOB
mo (OpMHUpPOBAHMIO 3amaca MaTepHaldbHBIX M  (UHAHCOBBIX PECYPCOB
MunucrepcTBa;

—  y4acTus B peaju3aluu TOCYJapCTBEHHOM IIOJUTHKH B 00JacTU
MEXYHAPOJHOTO  COTpyJHHYeCTBa B  cdepe CO3MaHus U Pa3BUTHUSA
WHOPACTPYKTYPHl W TPUBICYCHUS WHOCTPAHHBIX M TIPSIMBIX WHBECTULIUN IS
COBMECTHBIX ITPOEKTOB;

—  TPUBJICUYCHHUS U PANUOHAIBHOTO HCMOJIb30BAaHUS OIOJKETHBIX U
BHEOIO/KETHBIX (DMHAHCOBBIX CPEJICTB, C IEJIbI0 PACIIUPEHUS] COOCTBEHHBIX
MIPOM3BOJICTBEHHBIX MOIIHOCTEM, a TaKXe MOAACPXKKH U COIUAIBHON 3aIluThI
pabotHukoB [Ipennpustus.

Qyuxkyuu. OOnamas  oOwmed  mpaBocnocoOHocThiO,  IIpennpusitue
OCYIIIECTBIISIET BCE BUbI MPEANPUHUMATEILCKON JACATEIBHOCTH, HE 3aMpPEIICHHbIC
3aKoHOAaTeNbCTBOM KbIpreizckoin PecyOnuku. JIjisi TOCTHXEHUS MOCTABICHHBIX

Lese,
[IpennpusTre OCymECTBIAET CICAYIOMMNE BBl JCSITEIbHOCTH:

—  TPOU3BOJICTBO TMPOMBIIUICHHBIX M CTPOUTEIBHBIX MaTEpUATIOB
(ToBapoB);

—  TIPOU3BOJICTBO U MEpepabOTKa roproYe-CMa30YHbIX MAaTEPHAIIOB;

—  OKa3aHHME pa3pelieHHBbIX ACHCTBYIOIIMM 3aKOHOJATEILCTBOM BHUJIOB
MJIATHBIX YCIYT W CEpBUCA IOPUAUYECKUM W (PU3MYECKUM JUIaM (B TOM YHCIIC
WHOCTPAHHBIM);

—  OpraHu3aius aBTO3alpaBOYHBIX CTAHIIMI;

—  opraHu3aius oObeKTOB OOIIECTBEHHOTO MUTAHUS;
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— Iepedaya BO BpPEMEHHYIO JKCIUTyaTalldi0 OCHOBHBIX (DOHIOB,
IIEPEJAaHHBIX HAa IIPpaB€ XO3SMCTBEHHOIO BEIAEHHsA, B LEIAX BO3MELICHUSA
HKCIUTyaTAllMOHHBIX ~ 3aTpaT M pa3BUTUS MaTepUATbHO-TEXHUYECKOW  0a3bl
[Ipennpusitus;

—  IPOBEICHHE CTPOUTEIBHO-MOHTAXHBIX, OTIEIOYHBIX, IPOEKTHO-
U3bICKATENIbCKUX PadoT;

—  KOMMEpYECKasl AeSITENbHOCTB;

—  IOCpPEOHUYECKAs ACSTEIbHOCTD;

—  MPEOOCTAaBICHHUE TPAHCIIOPTHBIX YCIYT;

—  TPElCTaBIICHHE HWHTEPECOB MHOCTPAHHBIX (GUPM M KOMIAHUN B
Keipreizckoit Peciy6nuke;

—  OCYILECTBIICHHE CaMOCTOSITEIIbHOU BHEIIIHEOKOHOMUYECKOU
NEeSATEIbHOCTH C COOJIIOICHUEM JIEUCTBYIOIIETO 3aKOHOIATENbCTBA;

—  TpPUBJIICUYCHHUE U PAIMOHAIBLHOE HCIIOIb30BAHUE BHEOIOHKETHBIX
(MHAHCOBBIX CPENCTB, C LEIBI0 PA3BUTUS MATEPUAIBHOW M TEXHUYECKON 0asbl
[Ipennpustus;

—  HaAJAXWBAaHHUE CBA3EHM C PaA3IUYHBIMU TOCYJNAapPCTBEHHBIMU U
KOMMEPYECKUMH OPTaHU3AIMsIMU OJMKHETO U JIaJbHEro 3apy0eKbs M0 BOIpPOcCam
Pa3BUTHS U MOBBIIIEHUS] TPOU3BOACTBEHHOM JIeITENbHOCTH [ IpennpusTus;

—  JIpyrue BUAbl JEITEIbHOCTH, HE 3alpelIeHHbIC JACHCTBYIOLIUM

3aK0HOJaTeIbCTBOM KbIpreizckoit PecryOnuku.

3.3 Upe3Bbruaiinblie cutyauun a Keiproizcrane

3.3.1 CeneBble NOTOKM, NPUYHUHBI 3aTrPsI3HEHUS MUTHEBOM BOBI

Cen (ceneBoil MOTOK) - rpy0asi rpsi3b WU CEJIEBOM MOTOK, COCTOSIIIUNA U3
CMECH BOJIbI W OOJIOMKOB TOPHBIX IOPOJI, KOTOpas BHE3AlHO TMOSBISETCS B
OacceiiHaX MajbIX TOPHBIX pEK. XapaKTePU3YETCS PE3KUM IOBBIIICHUEM YPOBHSI
BOJIbI, BOJTHOBBIM JIBHI)KEHUEM, KPATKOCPOYHBIM JIEUCTBUEM (B CPETHEM OT OJTHOTO

A0 I'pexa I-IElCOB), SHAYUTCIIbHBIM 3PO3MOHHO-HAKOIMUTCIbHBIM Pa3pyHIUTCIbHBIM
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sappexrom. OMOA3HU CO3AAI0T YIpo3y JJIsl HACEIEHHBIX MYHKTOB, )KE€JIE€3HBIX JOPOT
U J0OpOr U APYTHX CTPYKTYpP, KOTOpbIE HaXOAATCS B MyTH. [IpsMbIMU TpUYHHAMU
BO3HMKHOBEHUSI CeJiel SBIISIIOTCSA JIMBHM, MHTEHCUBHOE TasHUE CHETa, MPOpPHIB
BOJIOEMOB, PEXE 3EMIIETPICEHHSI, U3BEPKEHUS BYJIKAHOB.

Knaccudukanus ceneit - 370 Bce, €Clii MEXaHU3M 3apOXKIACHUS JETAT Ha
TPU THUIA: DPO3UOHHBIA, MPOPHIB M OMNOJ3EHb-OMON3EHb. B cinyuae spo3uu
HachIIIeHrEe [5] MOTOKa BOJBI C OOJOMOYHBIM MaTe€pUaioM MPOUCXOIUT 3a CUET
MPOMBIBKH U 3PO3UU MPUJIETAIONIETO IPYyHTA, a 3aTeM 00pa3yeTrcs rpsizeBasi BOJHA.
[IpopbIB XapakTepu3yeTcs HHTEHCUBHBIM MPOLECCOM HAKOIUIEHUS BOABI, B TO K€
BpeMsi TOpOJAbl Ppa3pylIAlOTCs, BO3HUKAET NpeAesl M MPOUCXOAUT MPOPHIB
BOJIOXpaHMWINILIA (03€p0o, HMHTpaJe3uBHasi €MKOCTb, pe3epByap). Macca rpsi3u
najaeT Mo CKJIOHY WM pycio pekd. B omon3He-omoisi3HE paspyliaeTcss Macca
BOJIOHACBILIECHHBIX MOPOA (BKJIOuUash CHer W Jiex). HacellieHne moroka B 3TOM
ciydyae OJM3KO K MakcuMymy. B mocneaHue rojapl K €CTECTBEHHBIM IpUYMHAM
oOpa3oBaHus celield, aHTPONOreHHbIM (paKTOpaMm, HApYLIEHUIO MPaBUI U HOPM
TOPHOJOOBIBAIOIIMX MPEANPUATHH, B3pbIBaM B IMIPOKJIAAKE JOPOT U CTPOUTENIBCTBY
JIPYTUX COOPYKEHHM, BBIPYOKE JI€COB, HEHAJJICKAIIUM CEIbCKOXO035HCTBEHHBIM

paboTtaMm 1 HapyieHuto mo4yBbl Kpeiiika Oblia qo0aBIieHa.
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Tabmuma 7 — Kiaccudukanust ceneit Ha OCHOBE MEPBONPUYUH

BO3HHKHOBCHUA
Tune: IlepEonpHIAHLI PacnpocTpaHeHHe H
JApoEIEHE
JoxgeeoH JIHMEHH, 2aTTHEHEIS JOEIH CaMeri MaccoBelHE Ha Jemme

TEN celed obpazvercd E
PEIVABTATE PAIMBIEA CKIOHOE
H MOSEIEHHA ON0N3HeH
CHeroEOH HHTeHCHEHOE CHETOTAAHHE IIponcxogsET B ropax
Cyoaprrurr. Cei3zaHo CcO
CPHEOM H HepevVEILEHEHHEM
CHEXHEBIX Mact

Jle THHKOERIH HHTEHCHEHOE TAfHHE CHera H | B BHICOKOTOpHBEIX paHOHAEX.
msaa 3apoxAeHHE — CEA23HO c
TIPOPEIECM TATHX JTeTHEKOBEIX

EOJ
By axaHOTeHHEIH HspepxeHn EVIEAHOE B pafioHax [JeHCTEVIOIMHX
EVIEAHOE. CaMEIe KDVIHEIE.
Beaepctene OvpHOro

CHETOTAAHHA H  IPOpPEEA
KpaTepHEIX 03ep

CeHCMOTEHEEIH CHIPHEIE 3eMIETPACCHA B pafioHax BEICOKOH
ceHCMHIHOCTH. Cpuie
TPYHTOERIY MAace CO CKIOHOB
JIHEMHOT e HHEEIH Qbpazoeanne 03epHEIX | B BEICOKOTOPHEIN paHOHAX.
TIOTHH PaspymeHHe NIOTHH
AHTpOIOTEHHEIH npasoro | CronneHue TeXHOTeHHEIX | Ha ydacTrax cKIaAHpPOBAHEA |
EO2IEHCTEHA mopod. HexauecTeerHHE | 0TEAT0E. Pa3MEIE H CIOTZaHHE
3eMIIAHEIE IIO0THHEL TEXHOTeHHEIX mopod-
PazpymeHsEe NI0THHE
AHTponoreHEEH KockeHHOIO | Hapyvmenne nodeeHHO- | Ha v9acTeax ceeeHHA JECOE,
EO3IeHCTEHA PACTHTENEHOTO IOKPOEA IyToE. PasMEIE CEIOHOE H
pycen

Ha ocHoBe riaBHBIX ()aKTOPOB BO3HUKHOBEHUS CEIIUM KIACCUPUIIUPYIOTCS
CIIEIYIOIKUM 00pa3oM: 30HAJBHOTO TMPOSIBICHUS — TJIABHBIM (HaKTOpOM
dbopMHpoBaHUs SBISIOTCS KIMMaTH4Yeckue ycioBus (ocanku). Hocsat oHuM
30HAJBHBIN XapakTep. Cxoa MPOUCXOAUT cuctemMaTudecku. [lytu nBmxeHUs
OTHOCHUTEIBHO TIOCTOSIHHBI; PETHOHAIBLHOTO TMPOSBICHUS (TJIaBHBIA  (aKTOP
dopmupoBanus — reosjormueckue mporecchl) [20]. Cxom  mpowmcxomut
AMU30NYECKH, U MTyTH ABUKCHUS HEITOCTOSIHHBI, aHTPOIIOTEHHBIE — 3TO Pe3yJIbTaT
XO3SIICTBEHHON JEATENBHOCTH 4YenoBeka. Kiaccudukanus mo MOMIHOCTH (10
MIEpEHECEHHOM TBEp/I0M Macce):

1. Momnble (cuapHOM MoOUIIHOCTH), ¢ BbiIHOCOM Oonee 100 Thic. M3

MarepuaiioB. beiBatot oquH pa3 B 5—10 ser.
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2. Cpenneird MomHocTH, ¢ BeIHOCOM OT 10 g0 100 ThIC. M3 MaTepuasnos.
briBaroT oauH pas B 2-3 roza.

3. Cnaboif MOImHOCTH (MaJOMOIIHBIE), ¢ BbIHOCOM MeHee 10 Thic. M3
MaTepHuayoB. bBIBAIOT €KEr0IHO, HHOTA HECKOJIBKO pa3 B rOAy.

Knaccudpukanuss ceneBblx 0acceiHOB 1O  IOBTOPSIEMOCTH  Celel
XapaKTepHU3yeT MHTCHCUBHOCTh Pa3BUTHUS WJIM €r0 CeJIeakTUBHOCTH. Ilo wactore
CXOJa CeJIe MOXKHO BBIJIEIUTh TPU I'PYIIBI CEIEBBIX 0ACCEHHOB:

—  BBICOKOM CeJeBOW aKTUBHOCTH (C MOBTOPSEMOCTbIO OAMH pa3 B 3-S5
JIET ¥ Yale);

—  CpeIHEW CelIeBOW aKTMBHOCTHU (C MOBTOPSIEMOCTBIO OJUH pa3 B 6—15
JIeT);

—  HH3KOM ceJeBOM aKTUBHOCTH (C MOBTOPSAEMOCTHIO OAMH pa3 B 16 et u
pexe). Kiaccuduimpyrorces cenu Takke U 0 UX BO3JIEHCTBUIO HA COOPYKEHUS:

— ManoMoniHblii  — HeOOJIbIIME pa3MbIBbl, YacTU4YHas 3a0uBKa
OTBEPCTHUI BOJONPOIYCKHBIX COOPYKECHUIL.

—  CpenHemoOIIHBI — CHIIbHBIE Pa3MbIBbI, NOJIHAsA 3a0MBKAa OTBEPCTUH,
MOBPEXJIEHUE U CHOC OecPyHTaAMEHTHBIX CTPOCHHIA.

—  Momnsblil — 60sblnas pa3pylmuTeNbHas CUila, CHOC MOCTOBBIX (epM,
pa3pylIeHHe ONIOp MOCTOB, KAMEHHBIX CTPOCHMI, TOPOT.

—  Karactpopuueckuii — mOJHOE pa3pylIeHUE CTPOCHHI, Y4acTKOB
JIOpPOT BMECTE C TOJOTHOM U COOPYKEHHUSIMHU, TOTpeOCHHE COOPYKEHUH MOJ

HaHOCaMMH.

3.3.2 CTaTHCTHKA ONMACHBIX NMpo1eccoB u siBjaeHunii B KpIproizcrane

Cenu ¥ maBOJKH, CBS3aHHBIC C HUMH 3aTOIUICHHS W OeperoBasi 3po3usi
BbI3BIBAIOT 31,3% BCEX pErucTpupyeMbIX 4pe3BbIYAWHBIX cUTyauui. [Ipu stom
HanOoJIbIEe KOJIMYSCTBO MX oTMmedaeTcs B J[xkaman-AbGaackoi (425), Omickoi
(261), barkenckoit (291) ob6nactu, B Tamacckoit, YUyiickoit, Mcceik-Kynbckoid,

HappbiHckoi o6macTi OHM cocTaBisioT ot 4 1o 82. [21].
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B 2016 romy 142 wu4pe3BblYaliHBIX CHUTyallMil M[POM30LUIA HW3-32
IIPOXO’KJICHUS MABOJAKOBBIX U CEJNEBBIX BOA. [[pyurHaMu B OCHOBHOM MOCITYKUJU
JIMBHEBBIC OCAJKU U O0MIIbHOE CHEeroTasiHue. Bo Bcex o6sactax pecnyOauku ObLIo
OTMEYEHO MPOXO0KICHHUE CENeBbIX MOTOKOB. Heobxonnma GombIiiasi KOHIIEHTpaIHs
BHUMaHUS W (PUHAHCOBBIX CpPEACTB HA 3alllUTy OT CeJled W MaBOIKOB.
[IpenymnpexxaeHne TeOpuCcKOB, SIBISETCS MPUOPUTETHOMN 3alauelt U uMeeT ocoboe
Mecto B «CTpaTernu KOMIUIEKCHOM 3allUThl HACEJIEHHUS W TEPPUTOPUNA OT
ype3BbluaiiHbIX cutyanuii B Keipreizckoit Pecniyonuke Ha nepuoa 2016-2030 rr.
B cratee LlenTpanbH0-A31MaTCKOr0 MHCTUTYTA MPUKIAIHBIX UCCIEI0BaHUNA 3eMIn
«O [OCTOBEpPHOCTH MPOTHO3UPOBAHUSI TeopucKoB B KoIprei3crane» mMNpoBeAeH
aHaJIM3 TOCTOBEPHOCTH NMpOrHo3oB YC, rue paccMaTpuBalInCh MECTO, CHIIA, BPEMS
Y 4acTOTa MOATBEPKICHUS OKUIABIIMXCS MPOSBICHUI OIMACHBIX MPOLECCOB U
SIBJICHUH. B MUC KP B teuenue 2016 roma oCymIECTBIISUICS KOMILICKCHBIN
MoHUTOpHUHT 32 YC. CraTucTuKa paclnpeneseHusl TEOPUCKOB MOKa3bIBAET, YTO OT
YC npupomHOoro cocraBiasier oOkoimo  60%, TNpHUPOAHO-TEXHOTEHHBIE W
skoJornueckue okoio 40%. B 2016 romy xommuectBo UC Ha TeppuUTOpuun

Keipreizcrana ObIJI0 BBIIIE CPETHECTATUCTHYSCKOTO TIoKazarens [23].

Puc. 6 — Kapra-cxema nporsosa cejaeBoi 0acHOCTH Ha TeppuTopun KbeIpreizckon
PecryOmmku
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3.3.3 IlporHo3upoBaHue cejleBOil ONACHOCTH M MPOPbHIBA

BBICOKOI'OPHBIX 03€pP

Teppurtopust Keipreizckoii Peciy0inuky B 3Ha4UTEIHHOM Mepe MOBEpKEHA
BO3JICMCTBHIO CEJEBBIX M NABOJAKOBBIX IIPOLIECCOB. B cpemHeM €XEerogHo B
pecnyOiiMKke MNPOUCXOAUT OKOJI0 70 uYpe3BbIUAWHBIX CUTyallMi, CBA3aHHBIX C
CEJISIMU U TIaBOJAKAMHU, UTO COCTaBIISIET 110 29-30% Bcex upe3BbIYalHBIX CUTYalIHil.
Cene-naBoAKOBBIM MOPAXKEHUSIM TOJBEPIatOTCsl HaceleHHble MyHKTHI (95% Bcex
HACEJICHHBIX MYHKTOB PECIyOJIMKM HaXOASITCS Ha Oeperax Wih KOHycax BBIHOCA
PEK UM BPEMEHHBIX BOJOTOKOB), TPAHCIIOPTHBIE KOMMYHUKAIIUH, CEITbX03YTOIUs,
TUJIPOTEXHUUECKUE, UPPUTAIIMOHHBIE COOPYKEHUS U APYrue O0beKThl.  bonbiias
yacTh pek Kripreiscrana Qopmupyercs B Tropax, IOjdy4dass OCHOBHYIO 4YacTh
MUATAHUS 34 CYET TAasHUSA JICIHUKOB M CHEXHHKOB, B MEHBIIEH CTENEHU OT
aTMOC(EPHBIX 0CATKOB U MOA3EMHBIX BOJI.

Pexu nenHukoBo-cHEroBoro nutanusi. K HUIM OTHOCUTCSI OOJBITMHCTBO PEK
B Oacceitnax p. Uy, o3. Ucceik-Kynb, p. Tapum, p. Kebui-Cyy (Oacceitn peku
Awmy-Jlapes), p. Tamac, BepxoBbe p. HapbiH, peku DepraHckoil JIOJHHBI,
CTEKaIOIlIUE C CEBEPHBIX CKJIOHOB Aumaiickoro m TypkecTtaHckoro XpeOToB. 1O
PEKU BBICOKOTOPbS CO CPEIHEB3BEIICHHOW BBICOTOM BOAOCOOpPOB Oosiee 2,7 KM.
[TooBOIbE HA HUX OXBATHIBAET TEILTYIO YaCTh TOJA C aIlpesisi 0 OKTSIOPh MECSIIBI.
Haubomnbime pacxonbl HaOMIOMAIOTCA B HIOJIE-aBrYCT€ — MEPHOJ HAMOOJbIIeH
WHTEHCUBHOCTU TasiHUS JIEIHUKOB W BBICOKOTOPHBIX CHEroB. Pexku CHEroBo-
JEAHUKOBOTO TuTaHusA. K HMM OTHOCUTCS OOJBUIIMHCTBO peK B OacceilHe p.
Yatkan, p. Ar-bamm, p. Cyycameip, p. Kekemepen, B cpegnem teuenuu p. Hapoin
(Anabyra), pexku depranckoit nonuuel, pexu Trom, JKpipraman B OacceiiHe o3epa
Nccepik-Kynb. DTo peku CpeTHErophs C B3BEIICHHOW BBHICOTOM Boj0cO0poB 1,5-2,7
kM. [lomoBoabe oOXBaThIBaeT MEpUOA C MapTa MO CEHTAOph. MakcuManbHBIC
pacxojpl HAOJIOMAIOTCS B MEPUOJ WHTEHCHUBHOTO TasHUS B Mae-WIOHE, a WHOTA
JISTOM TIOCJIe BhIMAJCHUS MHTEHCUBHBIX JIMBHEH. Peku cHeroBoro nutanus. K Hum

otHocsTcsi peku Kek-Apt, Sccel, Yanrer, Tenrtek-Caii, 3eprep, dourys-Too
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(cpenu pex Depranckoil JONUHBI). ITO PEKU HU3KOTOPbSl CO CPEHEB3BEIICHHOMN
BBICOTOM BOj10cOOpoB 110 1,5 kM. [lon0BOabE HaUMHAETCs MHTEHCUBHO B NEPHOJ
BECEHHET0 CHEroTasHusl ¢ MapTa Mecaa. Hanbomnbime pacxoapl HabM0Aal0TCS B
anpesne-mae mecsmax. Karacrpoduueckrue maBogkyu MPOUCXOAAT MPU BBINAICHUH
JOXKJCH B MaBOJAKOBBIM mepuo [22].

OnacHble ABJEHUS Ha PEKaxX CBsI3aHbl C IMABOJKAMU Pa3JIMYHOIO
IIPOUCXO0XKJIEHUS, KOTOPBIE COMPOBOXKAAIOTCS PE3KUM MOBBIIIEHUEM YPOBHS BOJBI,
NPUBOJAT K HABOJHEHHUSIM, YCUJIEHHUIO PYCIOBBIX M SPO3UOHHBIX IPOIECCOB,
CeJIeBBIM SIBJICHUSIM, B 3umMHee BpeMs Ha pekax oOpasyloTcsi 3a0eperu, JeJ0CTaB,
1Iyra, 3aTopbl, KOTOPbIE BBI3BIBAIOT 3aTOILUIEHUE NPHUOPEKHBIX TEPPUTOPHUHN.
CHKeHue ypoBHS BOJBI B MAJIOBOAHBIC OBl HEOJArONPHUATHO CKa3bIBACTCS Ha
CEIBCKOM XO35IMCTBE M B ruapodHepretuke. 1lo manneiM KeIpresruapomera B
nepuoji ¢ okTs0psa mo 31 nexkabps 2016 r. cymMmmapHOe HaKOIUIEHHE OCaJKOB Ha
OOJIBIIIEH YacTU TEPPUTOPUH PECITYOIMKU OKA3aJIOCh B Mpeesiax U 00JIbIlie HOPMbI
n cocraBuwiio 125-290%. IlpeBbicuiy TPOUNIIOTOJHUE 3HAYEHUS OCAAKA B
Oacceitnax pex Uy, Haprein,Y3an-Axmar Ynukan Kek-Apt Jonrys-Too u Kei3bui-
Cyy (CapbiTam). JlemoBble siBIeHHME B BUJE 3a0€peroB W IIyru OyayT
MPOUCXOINUTH Ha pekax Uyiickoro O6acceiina, Y3yH Akmar, Usrukan, [lagpima Ara,
Kerapt u B BepxoBbe peku Hapwin, Ha pekax J[kbipranan, Tamac (Ax Tamr)—
3aKOpHI JIbJa; - B ¢eBpasie U Ha pekax Uyiickoro OacceitHa — 3a0eperu U JOHHbBIN
nen, Ha pekax Jxeipranan, HapeiH, Y3yn Axkwmar, Usrukan u Ilagpima Ata —
3abeperu, Ha peke Tanac (Ak Tam);

[Ipaktuueckun Bcsi Tepputopus Keipreisckod PecnyOnuku — siBasieTcs
ceneonacHoi — Bcero HacumThiBaetcss 3103 cenmeBbix pek. HabGombimee wux
KOJIMYeCTBO uMmeeTrcs B 6acceitnax p. Uy — 479, Tanac — 254, Hapein — 789, Kapa-
Hapbs — 666, o3epo Ucchik-Kyns — 375.

Tabmuma 8 — CTaTUCTHYECKHWE JIaHHBIE O KOJMYECTBE IPOU3OIISIIIIX

Ype3BbIYANHBIX CUTYALMH MPUPOIHOTO, TEXHOTEHHOT0, HKOJIOTMYECKOT0, OMOJI0T0-
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COLIMaJbHOrO xapakrtepa Ha Tepputropun Keipreizckoir PecryOnmku 3a mepuon

1990-2016 rr.

Tage BRIk MpOLeCcoE
E ; il 1 % E E a | E‘

3 (8 (8 80 [Bs gk, (82 [F |67 el | |E2lE |¥ |

IR R e L R

IJE g E :;: H;I"[ :E.E'; Eg E" EEE Flﬂ'l J E Elg ;llgi ﬁ' B

i|E B LI <

1880 38 p § 1§ 7 2 ] 1 3 1 1 3 1 0 110
1991 32 2 2 11 5 1 3 1 2 1 10 i
1982 3 4 2 10 7 i 2 1 1 2 g 46
1083 1 3 2 3 1 1 Tl
1084 il 100 T g 4 § 2 1 g 126
1083 16 5| # 1 1 1 3 1 1 1 95
1984 32 MM 10 3 T 1 1 1 1 7 183
1997 hE] 17 & 13 9 3 i 1 1 1 1 7 147
1093 36 11 3 1 10 7 3 3 3 4 3 2 1 11 113
189 33 13 13 13 10 [ 4 0 114
2000 21 10 14 1 14 23 1 12 7 1 33 141
001 g 5 4 1 7 13 9 1 28 3 ] 8 2 1§ 102
002 95 g 11 14| 3 14 13 7 11 13 3 2 1 141
1003 43 4 13 11 5 ] [ 7 1 [ 1 166
1004 46 33 13 1§ 4 2 17 12 10 g 2 2 4 1
2003 45 3l 21 11 4 11 1§ 2 13 3 3 2 3 152
1004 33 3 3 11 & 13 1 1§ 12 i 8 1 185
2007 70 5 14 18 4 3 Y 14 i 3 3 3 109
1008 13 p I | #| 1 it 24 16 34 3 2 n
1009 43 3 i |2 1 7 10 7 3 14 3 4 2 17
010 131 40 63 12 12 3 0 7 i 3 11 1 439
2011 1 1 1z il 3 £} 3 14 4 10 157
012 17 28 13 10 34 11 3 18 4 i 3 449
013 5 g EL] 1 b 25 3 17 4 3 3 3 3 114
1014 42 3 51 5 17 ] 14 [] 11 4 7 3 177
013 75 1 5 3 11 3 4 § i 1 § 3 11 129
1014 142 17 21 3 3 3 3 21 11 3 148
Beero 1679 | 518 | 682 | 3T9 | 187 | 10 H i3 114 168 305 5 L 55 18 104 5163
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3.4 OnuncaHue WHIAMBUAYAJIBHOTO CpeAcTBa 00€33apaskKNuBalOIIEro

NUTHEBYIO BOY B JKCTPEHHbIX CUTyal[HAX.

NuauBuayanbHoe  cpeicTBa  00e33apaKMBaIollee  MUTHEBYIO  BOIY
pazpaborana mns conpar MUC a Ttaxke ajis HaceleHUs TIOCTPaJABIIETO OT

ceJieBoro rorora Ha Puc 8

Puc. 8 — Hacenenune moctpagaBiime oT CEJICBOTO MOTOMA

Cenb — 3TO BHE3aMHO (POPMUPYIOIIHUIICS B pyciaX TOPHBIX PEK BPEMEHHBIN
MOTOK BOJbI C OOJIBIIIMM COJECPKAHUEM KaMHEH, Mecka W JPYTruX TBEPAbIX
MatepuasioB. [IpuuMHON BO3HMKHOBEHUSI CEJsl SIBIAETCSI — HEMPEPBIBHBIE H
WHTCHCUBHBIE JOXJIHU, OBICTpOE TasiHUE JICAHUKOB wwin cHera. Ceilb MOXeT
o0pa3oBaThCsl U OT OOpYIIEHUS B PyCiIax peK OOJBIIOTO KOJMYECTBA PHIXJIOTO
rpyHTa. B ornuume OT OOBIYHBIX TOTOKOB, CENIb JBMXKETCS, KaK MPaBUJIO, HE
HETMPEPHIBHO, a OTACIbHBIMU BOTHAMU. OJJHOBPEMEHHO BBIHOCATCS COTHH TOHH, a
WHOTJIa W MWUIMOHBI KyOMYECKHMX METPOB Bsi3KOM wmacchel. [lpu BcTpeue c¢
NPENATCTBUSAMM CEJIb MEPEXOJUT YEpe3 HHUX, NPOJOJHKas HapalluBaTh CBOIO
sHepruto.00sanas 00IbIION MAaCCOM U BHICOKOM CKOPOCTBIO TIEPEABUIKEHUS, CEIIN
pa3pyliaoT 34aHus, JOPOTH, THIPOTEXHUUECKUE U JPYTUE COOPYKEHUS, BHIBOJAT
U3 CTpPOsl JIMHUM CBSI3U W DJIEKTPOINEpeauH, YHUYTOXKAIOT Cajbl, 3aJIUBAIOT
NaxOTHbIE 3€MJIM, MPUBOAAT K TruOend JoAedl MU KUBOTHBIX. Bce 3T10

npoaospkaercs 1-3 gaca.
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IIpn 4pe3BbIYaliHOM CUTyallMHd INPUPOAHOTO XapaKTepa  HACEIIEHWE U
CONAAThl TPUOBIBIIME MJI SBaKyalldd HACEJICHUS MOTYT CTOJKHYTCS TaKHUMH
npobiieMaMu Kak HE XBaTKa YUCTOM MUTHEBOM BOAbl. Bce MCTOUHMKM MUTHEBOM
BOJBI 3arpsA3HAIOTCS  MUTHEBOM BOABI MOXKET 3aMEIJIMTh HBAKYalUIO CHACEHUE
JOAEH, MOCTPaAaBIINE OT YPE3BBIYAITHO CUTYaALIUU.

3ajayeil HaCTOSILIETO HCCIEIOBAaHUS SIBISIETCS pa3pabOTKa KOMIIAKTHOTO,
3¢ (HEKTUBHOTO HHIMBUAYATBHOTO CPEACTBA MO 00€33apaKMBAHUIO TMHTHEBOMN
Boabl. [Ipenmnaraercs s pemieHus: 3ToH 3aJayu UCIOJIb30BaTh MajorabapuTHBIN
AIIEKTPOJIN3Ep MOJIYYCHHE THUIOXJIOpPUTAa HATpUs B KOMIUIEKTE C (UIBTPOBBIM
ycrporictBoM.  Ilpu  oOe33apakuBaHMM  BOJABI  LIMPOKO  IPUMEHSETCA
anekTposn3Hblil runoxioputr Hatpus (NaOCl). I'mnmoxyoput HaTpus oOianaer
CWIbHEMIIMMHM  OaKTEpULIMIHBIMU CBOMCTBAMHU: pearupyer ¢ OelkamMu H
HYKJIEMHOBBIMM  KUCJIOTaMH; a TaKXE CWIBHEHIIMMH  OKHCIMTEIbHBIMU
CBOMCTBaMM: pearupyer ¢ JKEJIe30M, MapraHueM, cyibdunamu, OpomuIamu,
HMaHugaMu, ¢ aMMoHreM. OH criocoOeH ounuiaTh U 00e33apakuBaTh IPAKTUUECKU
J1100YI0 BOJY U CTOKM B COOTBETCTBUU C YCTAaHOBJIEHHBIMH HOPMAaTHBAMHU. 3aTpaThl
Ha €ro MpOM3BOACTBO M caM Mpolecc o0e33apakMBaHUsl TOCTATOYHO HU3KUE B
CPaBHEHHU C TPOYMMH HU3BECTHBIMH MeToAamHu. Bro0aBok Ko BceMy ero
MPOM3BOJICTBO IKOJIOTHUECKH Oe30macHo 1 6e30Tx0HO [42].

['MnoXI0pUT HATpUsl MOJY4YAIOT METOAOM 3JIEKTPOJIM3a COJIEBOTO pacTBOpa
NOJ1 ACCTBUEM 3JIEKTPUUYECKOTO TOKA B CHELUAIBHOM anmnapare - 3JIEKTPOJIN3EPE.

Kommekranus ycraHoBKH: AekTposnzep noixydenus NaClO, hpunbtp.
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Puc. 9 — T'unoxsnopur HaTpus MOJIy4at0T METOJIOM 3JIEKTPOJIN3a COJIEBOTO
pacTBOpa MoJ ICUCTBUEM JIEKTPUUYECKOIO TOKA B CIIEMAIBLHOM anmnapare -
AIIEKTPOIU3EPE

VYCTpoHCTBO 3JEKTPOJIM3HOE Il 00€33apa)KMBaHUsI BOJBI THMIOXJIOPUTOM
HaTpUs BBINOJIHEHO B BHUJAE IWJIMHAPUYECKOrO Kopryca (4) M3 TOJMMEpPHBIX
MaTepraioB (MOJUMPONIICH, MOJUITUIICH) B KOTOPOM pa3MEIICHbl MCTOYHUKHU
nuTaHus (3), MOJOXKUTENbHBIMA 3JEKTpoa U3 rpadura C¢ MEIHO-PYTEHUEBBIM
NOKpbITUEM (6), OTpUIIATENBHBIN 27IeKTpoa u3 Hepskasetomieit cranmu 10X18H (7),
Ha KOpIyC HaBUHYMBaeTCs KoHTeWHep (1) ¢ HeoOXOAMMBIM KOJIMYECTBOM
XJIOPUCTOTO HATPUs, PACCUYMTAHHOTO HA ONPEACIICHHbI 00beM 00€33apaKuBaeMon
BOJIbI. B KOMIUIEKT Takke BXOAUT GUIBTP JUIs yIaJCHUS B3BECEH U MEXaHUYECKHUX
3arpsisHeHud. [IpuHIMI AEUCTBUS CIEIYIOMNM: B €MKOCTh HAJIUTh HEOOXO UMb
00BEM BOJIbI, PACTBOPUTH COJIb U3 KOHTEHHEpPA, OMYCTUTh B EMKOCTh YCTPOWCTBO
AIIEKTPOIU3HOE JJI MOTYYEHUS] TUIOXJIOPUTA U BKIIOUUTh €ro KHONKou 2. Yepes

YKa3aHHOC B MAaCopTe BpPEMsA, IMHUTAHHUC OTKIIOYHUTL, HOaTb OTCTOATLCA,
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npoduiabTpoBaTh Yepe3 BTopoil  ¢mibTp. Boma Oyaer rapaHTHpoBaHO

o0e33apakeHa
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4 ConpajabHaf OTBEeTCTBEHHOCTH

B nanHOM paszziene paccMaTpuBarOTCs BOMPOCHI OXPaHbl TpyAa, TEXHUKH
0€30MacHOCTH, OXpaHbl OKPYXKAIOWIEH Cpelibl, CBSI3aHHBbIC TOJYYECHUEM B
7a00paTOPHBIX YCIOBUAX OOpa3loOB CPEACTB JJsi 00€33apakKMBAHUIO MHUTHEBOM
BOAbl IyTEM XJIOPUPOBAHMS, a TaKkKe pa3pabaTbIBAlOTCS MEPOIPHUSATUS 10
IPEIOTBPALICHUIO BO3ACHCTBHS HA 310pOBbE PAOOTHUKOB JIaOOPATOPUU OIMACHBIX
U BpeOHbIX (AKTOpOB U co3laHME O€30MaCHBIX YCIOBUM Tpylna IS
oOcTyXKHBaroIIero nepconana. MccienoBanus u OMBITH TPOBOAUINCH B OCHOBHOM

B J1a0OpaTtopusax oAuHHaaaToro kopmyca TITY.

4.1 OnacHble MPON3BOACTBEHHBbIE (PAKTOPHI

K omnacHbIM pOM3BOICTBEHHBIM (PAKTOpaM OTHOCSTCS:

—  BO3MOXHOCTb IIOPAKEHUSA IIEKTPUUYECKUM TOKOM;

—  TPaBMHUPOBAHME MAJAIOIIMMH IIPEAMETAMU;

—  B3pBIBBI I'a3a;

—  HapyuieHue 0e30MacHbIX MPUEMOB U METOOB padoT;
—  BO3MOXHOCTb ITOJIYYEHHSI TETUIOBBIX 0KOTOB;

- MMOPaXKCHUC XUMHUYICCKH TOKCUYHBIMHU, AT0OBUTBIMU BCIICCTBAMMU.

Bo3moskHOe BO3A€CTBUE OIMACHBIX MPOU3BOJACTBEHHBIX (DAaKTOPOB MONKET

OBITH 00YCJIOBJICHO:

—  HapyIIEHUEM TepMETHYHOCTH MPOU3BOJICTBEHHOTO 000PYI0BAHUS H3-
3a KOPpPO3WH, TPEIIMH, HAPYIICHHWA HOPM TEXHOJOTMYECKOTO PEKHMa, IMPaBUI
AKCILTyaTaIi ¥ PEMOHTA;

—  HEIOCTaTOYHOCTHIO WM HEKA4YeCTBCHHBIM WCITOJTHCHHEM
MEpOTIPUATHIA, 00€CTICUNBAIOIINX O€30MaCHOCTh PEMOHTHBIX PaboT;

—  HapyuleHueM npasui noJipzoBanus CU3.

76



Meponpusitus o oxpaHe TpyAa Ipu paboTe C XMMHUYECKH TOKCHUHBIMH,

arp€CCMBHBIMU BCUICCTBAMHU

XapakTepuCcTUKa BPEAHBIX BEIIECTB U NEPBasi MOMOILb MOCTPAJABIIAM

K BpeansiM npou3BOACTBEHHBIM (haKTOpaM, JEHCTBYIOIIMM Ha IMEpPCOHAI,
OTHOCATCS UCIIOJIb3YEMBIE B IPOU3BOJICTBE XUMUYECKHE BEILIECTBA U PEATCHTHI.

B pesynbrate »snekTposii3a pacTBOpa IMOBAPEHHOM coiu  0oOpaszyercs
pacTBOp TUIOXJIOpUTAa HATPUS C KOHIEHTpauuer 12r/m u  BelIensieTcs
ra3oo0pa3ublii Bogopo. [Ipy HapylIeHHH TEXHOJIOTHYECKOTO PEeKMMa BO3MOYKHO
npoTekaHue NOOOYHOM peakiuu — 00pa3zoBaHue ra3000pa3HOTo XJIOpa.

Xnopuo nampus NaCl. He sBisercs BpeIHBIM, TOKCHYHBIM M ONACHBIM
JUIsL 4esloBeKa BenlecTBOM. lloBapeHHyr0 cOib cieayeT XpaHWTh Ha CKJIaJax
MOKpPOr0 XpaHeHHs. J[omyckaeTcss NMPUMEHEHHE CKIJIAI0B CyXOro XpaHEHUs, NpHU
ATOM CJIOW COJIM HE JOJDKEH MPEBBIIIATH 2 M.

T'unoxnopum  nampusi  NaClO.  KoHIEHTpHUpOBaHHBIC  PacTBOPHI
runoxjoputa Hatpuss (180 1/i1) SABIAIOTCS CUIBHBIMH OKHUCIUTENSIMH, TNpU
NOMNaJaHUH Ha KOXY MOTYT BbI3BaTh OKOTH, a MPH MOIMAJaHUU B rja3a - CICHOTY.
PacTBOop rumoxjopuTa HaTpusi HU3KOM KOHLEHTpAalMM OKa3bIBAET YMEPEHHO
pazapaxaromiee JCHCTBUE Ha KOXHbIE TOKPOBBI M CIU3UCTBIE OOOJIOUKH.
KyMynsTUBHBIMH, KOKHO-PE30pOTUBHBIMU CBOMCTBAMHU U CEHCHUOUIM3UPYIOLIUM
JeiicTBMEM He 00J1afaeT; MO YPOBHIO TOKCMYHOCTH 3TOT PacTBOP OTHOCHUTCS K
MaJOOIaCHbIM BellecTBaM 4-ro Kjacca OrnacHOCTH.

[Tpu nmonasaHuy rUNOXJIOPUTA HATPUS HA KOXKHBIE ITOKPOBBI HEOOXOIUMO
OOMBITh UX OOWIBHOM cTpyeil Boabl B TeueHue 10-12 munyt. [lpu monmaganum
OpbI3r MpoOAyKTa B IJa3a CJEIyeT HEMEMNJIEHHO MPOMBITh HX OOWJIBHBIM
KOJIMYECTBOM BOJIbI M HAIPABUTh NOCTPAJABLIETO B 3/IPaBIYHKT OPraHU3aLUU WU
OJIMKANIITYI0 OJTUKIMHUKY.

[Ipu marpeBanuu Bbime 35°C TUNOXJIOPUT HATpHs pasjaraercs ¢

oOpa3oBaHMEM XJIOpPATOB U BblJEIEHHEM Xjopa M kuciopona. IIJIK xmopa B
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Bo3myxe paboueii 30mbl 1 Mr/mM% B Bosmyxe HaceneHHeix Mect 0,1 mr/m®
MakcuMaibHas pazosas u 0,03 Mr/m® cpeHecyTOUHAS.

[Ipu oOpaboTke NUTHEBOM BOJBI OCTATOYHOE COJEP’KAHUE AKTHUBHOTO
xjopa gomyckaercs B npeaenax 0,3-0,5 mr/name. IIpy 3TOM 1032 aKTHBHOTO XJIOPa,
BHOCMMasi B BOJY, MOXET ObITh 3HAYUTEIBHO BBIIIE MW 3aBUCUT OT
XJIOPITOTJIONIAEMOCTH BObI [47].

['unoxnopuT  HaTpus  HEropwd W HeB3pbIBoomaceH.  OpHako
KOHILIEHTPUPOBAHHBIA TUIMOXJIOPUT HATPUST B KOHTAaKT€ C OPraHUYECKUMU
TOPIOYMMH BEIIECTBAMU (OMMUIIKU, BETOIIb U JIp.) B MPOLIECCE BHICHIXAHUSI MOXKET
BbI3BaTb WX camoBo3ropanue. [Ipu momagaHuM Ha OKpalleHHbIE MPEIMEThI
TUIOXJIOPUT HATPUS BCEX MAPOK MOKET BBI3BATh UX OOECIIBEUHMBAHHUE.

B cnywae 3aropaHus TUIOXJIOpUTa HATPHs CIEAYET TYILIMTh €ro BOJOH,
MECKOM, YTIIEKUCIOTHBIMUA OTHETYITUTEISIMHU.

PaznuBminiicss TUNOXJIOPUT HATPUS HEOOXOJAMMO CMBIBATh BOJOM.

['umoxmoput HaTpUS 3aIMBAIOT B CHCIUATbHBIC TYMMHPOBAHHBIC
YKEJIE3HOJOPOKHBIE IUCTEPHBI C BEPXHUM CIUBOM, CTAJIbHBIE TYMMHUPOBAHHBIC,
MOJIMATUIICHOBBIE WIIA U3 CTEKJIOIMJIACTUKA KOHTEHHEPHI U MOJUITUICHOBbIE OOUKH
BMeCTUTEIBbHOCTBIO 50-200 Ky0.1M.

[{ucrepHbl, KOHTEWHEPH U OOYKH JIOJDKHBI OBITH 3amoiHeHsl Ha 90%
o0ObeMa.

['unoxnoput HATpUsl TPAHCIOPTUPYIOT JKEIE3HOJOPOXKHBIM U
aBTOMOOMJILHBIM TPAHCTIOPTOM B COOTBETCTBUU C MIPaBUJIAMU MIEPEBO30K OMACHBIX
Ipy30B, JAEHUCTBYIOIIMMU Ha JJAHHOM BHUJIE TpaHCHOpTa. [ UMOXJOpPUT HATpUS B
IIUCTEPHE TPAHCIIOPTUPYIOT MO >KEJE3HOW Jopore, B KOHTeWHepax M Ooukax -
aBTOMOOMJILHBIM TPAHCIIOPTOM.

[TommaTuneHoBble OOYKM C TMPOAYKTOM YCTAHABIMBAIOT B KYy30BE
aBTOMOOWJISI TOPJIOBUHAMH BBEPX, HE O0JIee YeM B JIBa sipyca, C MEPECTHUIIOM JTOCOK

MEXIy ApycamMH U HaJIeKHO 3aKPEILISIOT.
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['unoxyiopuT HaTpus XpaHAT B  CHEHHAIBHBIX WM  MOKPBITHIX
KOPPO3MOHHOCTOMKUMU MaTepHalaMu €MKOCTSX, 3alllUIIEHHBIX OT COJIHEYHOIO
cBera. [lonmuaTUiIeHOBBIE OOYKHM C TMPOJAYKTOM XPAHAT B 3aKPBITHIX CKIIAJICKUX
HEOTAIlJIUBAEMBIX ITOMEILICHUSIX.

Booopoo H; — ra3 6e3 11BeTa | 3araxa, caMblil JISTKMH U3 BCEX M3BECTHBIX
razoB u B 14,5 pa3 sierue Bo3ayxa. Boopoa npakTU4ecKu HEe pacTBOPSIETCS B BOJIE,
pacTBOpax COJIEM U PACTBOPUTEIEH.

Bonopon He obiamaeT BpeAHBIM JACHCTBHEM Ha OpraHu3M 4esnoBeka. OH He
HAKaIJIMBAETCS B MPOU3BOJICTBEHHBIX MOMENIECHUSX, UMEIOIIUX BEHTUJISLIMOHHbBIC
IIaXThl, U JIETKO BBIXOJUT B aTMOchepy.

st 6e3omacHOTO  BEACHMSI  Tpollecca  AJIEKTPOJM3a  HEoOXOAUMO
MpEeJOTBPATUTh BO3MOKHOCTh 00pa30BaHUsI U B3pbIBa CMECE BOJIOPO/IAa C XJIOPOM
iy Bo3ayxoM. CMecHu BOJIOpOJia C XJIOpoM, cojepkaiiue ot 4 1o 96% Bogopona,
ABJISIIOTCSL  B3PBIBOOMACHBIMU. B3pbIB MOXET NPOU30MTHU NpPHU BO3HUKHOBEHUU
AIEKTPUUYECKON UCKPBI, ICHCTBUM CBETa, OCOOECHHO B ClIy4ae MPSIMOTO OCBEIICHUS
COJIHEYHBIM CBETOM, TP MECTHOM TOBBIIIIEHUH Temneparypsl 10 450 — 500°C.

B3peiBoonacHbl Takke cMecH BOAOpOAA W BO3iAyXa, CoJepxkaiiue oT 5 A0
75% Bomopona. IloaToMy He AOMYyCKaeTCsi 3HAYMTENIBHBIN II0JCOC BO31ayXa B
BOJIOPOJIHBIE  KOJUIGKTOPHI ¥ CKOIUIEHWE  BOJOpPOJa B  KaKUX-JKMOO
HEMPOBETPUBAEMBIX yUacTKax Iexa. B 1exe ayexTposin3a 3arpemnieHbl Kakue-amoo
paboThl C OTHEM W C MHCTPYMEHTaMH, NAIOIUMH TpH yraapax HUckpy. llepen
MyCKOM CEpPUU BaHH HEOOXOJAMMO TPOJIYTh a30TOM JJEKTPOIU3EPHl U
KOMMYHUKAIIMH, TaK KaK B HaYaJlbHbIA Niepuo padoTsl (B Teuenue 10 — 15 muH.)
BBIJICIISIIOIIMIICS BOJIOPOJI CMEUIMBAECTCS C BO3AYyXOM, 3aIMOJHSIONIMM KaTOIHOE
MPOCTPAHCTBO, BCIAEACTBUE YETO MOTYT 0OPa30BBIBATHCS B3PHIBOONIACHBIE CMECH.

Xnop Cl; — ra3xenTo-3eJeHOro IBeTa ¢ Pe3KHM 3araxoM.

XJ0p ABJSIETCS CUIBHOTOKCUYHBIM Ta30M. BpixaHue B TeueHHE MoTyyaca
Bo3nyxa c conepxkanuem 0,003 — 0,005 wmr/m xjgopa BbI3BIBAa€T CHIIBHOE
pa3pakeHHe BEPXHUX JIbIXaTEeNbHBIX MyTeH M CIU3UCTHIX 000JI0YEK HOCa, TOpJa,
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ria3. [Ipu Bapixanuu B Teuenue 30 — 60 MuH Bo3ayxa ¢ cojepkanuem xjopa 0,1 —
0,2 MI/1 MOXET HacTynmuTh CMepTh. JlomycTumMoe comepkaHue Xjopa B BO3AYyXe
IIPOU3BOJICTBEHHBIX TIOMEIIEHUHN IO CAaHUTapHBIM HOpMaM — He Bbliie 0,001 mr/i.
[Ipyn mopaxeHUH XJIOPOM IMOCTPAJABIIErO CIEAYET BBIHECTH HA CBEXKHI
BO3/yX, PacCTETHYTh OJEXIy M O00ECHEeuuTh JOCTYI BO3JAyX BO31yXa, HAlOWUTh
MOJIOKOM, TpU HEOOXOAUMOCTM JaTh JbIIATh KHCI0poaoM. VckyccTBeHHOe
JBIXaHUE JEJIaTh HeNb3s. XJIOP BBI3BIBAET OTEK JETKMX W MPHU UCKYCCTBEHHOM
JBIXaHUH BO3MOYKHO IIOpa)KEHUE JIETOYHBIX TKaHed. Ilocime oxazanust mepBoi

IIoOMOIIHu HOCTpaI[aBIHI/Iﬁ JOJDKCH OBITH AOCTAaBJICH B MCIITYHKT.

4.2 Dy1eKTpo6e30NnacHOCTh

DNEKTPOIINTUYECKHE  SYEHKH  OTHOCATCS K  DJIEKTPOTEXHUYECKHUM
yctaHoBkaM 10 1000B, mostoMy Ha HHMX pPacHpOCTPAHSIOTCS W JTOJKHBI
BBITNOJIHATHCS BCE TPEOOBAHUS U MOJIOKEHUS «MEKOTpaciaeBbIX MPaBUJl IO OXpaHe
TpyAa (IpaBuil 6€30MACHOCTH) MIPH IKCILTYyaTallUU AJIEKTPOYCTAHOBOK.

B 1npou3BOACTBEHHBIX MMOMELIEHUSAX JOJDKHO OBITh MPETyCMOTPEHO
PEMOHTHOE ocBelieHue 12B.

Xapaktep W MOCHEACTBUS MOPAKEHUS SJIEKTPUUECKUM TOKOM 3aBHUCST OT
BEJIMYUHBI, YaCTOThl U IYTH NPOXOXKACHUS TOKA, BPEMEHHM €ro BO3JEHCTBUS,
CONPOTHUBJICHUS TeEJla YEJIOBEKA, BHEIIHEW Cpelbl, WHIWBHUIYaJIbHBIX CBOWCTB

OpraHu3Ma.
OCHOBHBIE IPUYMHBI ANEKTPOTIOPAKECHUI:

—  CJIy4ailHO€ MPUKOCHOBEHHWE K TOKOBEAYIIUM YACTSIM, HAXOASIIAMCS
TIOJ] HAMIPSIKEHUEM;

—  NOPUKOCHOBEHME K HETOKOBEAYIIMM YacCTsM, OKa3aBIIMMCS 0]
HaNnpsHKEHUEM

—  CONPUKOCHOBEHHME C IOJIOM, CTEHAMHU U APYTMMH KOHCTPYKTUBHBIMU

JACTaJIsIMHU HOMCHICHI/II\/’I, KOTOPBIC MOI'YT OKa3aThbCs IO HAIIPSKCHUCM
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—  TIOpaXX€HUE Yepe3 OIJIEKTPUUYECKYI0 JOYyry Ipu NpUOIMKEHHH K
OTKPBITHIM TOKOBEIYIIIUM YaCTSIM.

Bo3zaeiicTBue Toka Ha 4enoBeKa MOXKET ObITh OYEHb CHUJIBHBIM U HEPEIKO
3aKaHYMUBAETCSA CMEPTEIbHBIM MCXOJIOM. Pa3inyaroT 3JIEKTpHUYECKUE yIAphl, KOT1a
TOKOM TIOPa)KaeTCs OpPraHu3M B IEJIOM, M 3JIEKTPOTPABMBI, MpPH KOTOPBIX
MOJIYYalOTCSl MECTHBIE BHELITHUE MTOPAXKEHUS TEJIA — 03KOTH, METKH.

O»XO0r" MOXHO MOJYYUTh KaK MPU HEMOCPEACTBEHHOM MPOXOKIACHUH TOKA
gyepe3 Teno, TaK M OT HCKp, OT BOJIBTOBOM NIy MPH CaMbIX Pa3HOOOpa3HBIX
YCIOBUSIX KOPOTKOTO 3aMbIKaHHWs. IIpy 3TOM O0OXKOr MOXKET OIrpaHUYMTHCS
MOKpacHEHUEM M 00pa30BaHHEM Ha KOXKE€ Iy3bIpPEil, HO MHOIJa OKOTH BBI3BIBAIOT
rIIyOOKHE pa3pylIeHus] TKaHEeH U Jjaxe 00yriIuBaHue.

CBOEBpPEMEHHO OKa3aHHAsl MOMOIb MPU MOPAKEHUH TOKOM IMO3BOJISIET
COXPaHUTh KU3Hb MocTpanasiieMy. [loMons 10oKkHA OBITH OKa3aHa HEMEIJICHHO,
Tak Majeiiiee MpoMeIJIEHHEe MOXET MPHUBECTH K HEOOPATHUMBIM IMOCIEACTBUSIM.
VY CTaHOBIEHO, YTO MOMOIb, OKa3aHHAs B TEYEHHE MEPBOM MHUHYTHI, MTO3BOJISET B
90 cinywasx w3 100 cmactu xu3Hb nocTpazaBueMy. Ilpu npomenneHun 1o 6
MUHYT ynaercs cnactd Tojibko 10 moctpagaBmmx u3 100. mostomy Ha
MIPOU3BOJICTBE BCE 0€3 MCKIIIOUEHHMS JIOJKHBI OBITh 00y4YEHbI Cloco0am OKa3aHHs
IIEPBOU MEIUIIMHCKOM ITOMOILHU NPHU NOPAKEHNUH IJIEKTPUUECKUM TOKOM.

[Ipu oka3aHuM MepBOIl MOMOIIY NOCTPAAABIIET0 HEOOXOANUMO OTOPBATh OT
TOKOBEIYIIEW YacTH, OJHOBPEMEHHO 3allluilas ceOsi OT OMAaCHOCTH KOHTAaKTa C
TOKOBOJIaMH. J[JIsl 3TOTO CIEAYET OJIETh KON UM PE3UHOBBIE NIEPUYATKU, BCTATh
Ha CYXYIO JIEPEBSIHHYIO JOCKY, OOCpHYTh PYKYy CyXoH ojexaou u T.1. B mepByto
ouepe/lb HY)KHO OTKJIIOYUTHh TOK Ha TOM YacTH y4acTKa, K KOTOPOW MPHUKACAETCS
MOCTpaJaBIINi, U MPUHATH COOTBETCTBYIOIINE MEPbI, YTOOBI YEJTOBEK IIPH ATOM HE
ynai.

[Ipu cpaBHUTENTHHO JIETKUX MOPAXCHUSIX, €CIM padoTa CepJilla U OPraHoOB
JbIXaHWs HE HApYIIEHA, HO YEJIIOBEK MOTEpsl CO3HAHUE, MOCTPAIABIIETO CIEAYET

BBIHECTH HA CBEXHM BO3IYyX, PACCTETHYTh OJEXKAY, CTECHSIOUIYIO JIBbIXaHUE, 1aTh
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MIOHIOXaTh HAIIATHIPHBIN CIHPT, PacTepPeTh €ro Tejlo W YKpbITh. Ecim nbixanue
OYeHb PEIKOC M CYJOPOXKHOE WM IPEKPATHIOCh (SBJICHHE TaK Ha3bIBACMOM
KJIUHUYECKOH CMEPTH), TO IIOCTPaJaBIICro HEOOXOAUMO OCBOOOIWTH OT
CTCCHSIOIICH €ro OJCKIbI, IOJOXUTh HAa CIUHY WIH XHBOT W TNPUMEHHUTH
HCKYCCTBCHHOE JIbIXaHHE.

[Tpu OTCYTCTBMM NMPU3HAKOB JKU3HM - JBIXaHHS, CEPALICOMCHUS, MyIbca —
HEJB3s1 CUUTATh MOCTPAJABIIETO MOTHONIMM | MPEKpaIaTh OKa3aHWe TOMOIIH 0
npHOBITHS Bpaya.

OCHOBHBIMH MEpaMH 3alTUTHl YEJIOBEKA OT TMOPAXKCHHS JJICKTPHYCCKAM
TOKOM SIBIISTFOTCSI:

—  TpaBWIBHOEC  YCTPOMCTBO M  OKCIUIyaTalMisl  BJICKTPHYECKOTrO
000pYyTOBaHUS M TOKOBEIYIIUX YaCTCH;

—  3allKTa OT IPUKOCHOBEHUS K TOKOBEIYIIUM YaCTSIM;

—  3ammTa OT IIepeXxoja HaINpsHKCHUS HAa HCETOKOBEAYIIUE 4YacTH
000opy10BaHUS;

—  HaJM4ue OJIOKUPOBOYHBIX u CUTHAJIBHBIX YCTPOMCTB,
peIyNpPEAUTEIbHBIX MIAKaTOB U HAJIITUCCH;

—  NIPUMCHCHHUC MHIMBHUAYaJIbHBIX 3aIIUTHBIX CPEACTB;

—  TIPaBUJIBHOE IT0JIH30BAHUE UCIIBITAHHBIMU M UCIIPABHBIMH 3aITUTHBIMH
JTUDJICKTPUUICCKUMH CPEICTBAMH.

YtoOBbl MpPEIOTBPATUTH CIyYalHOE CONPHKOCHOBCHHE, HE3aIMIICHHBIC
TOKOBEYIIHE YaCTH PacIojiaraloT Ha HeJJOCTYITHON BBICOTE JINOO YCTPAUBAKOT JIJIS
HUX CIUIOIIHBIC, CETYAThIC WM JABIPOYHBIC OTPAXKICHHS.

OCHOBHBIMH MEpaMH IIPEAOTBPAIICHUS 3JICKTPOTPABM  SBIIIOTCS 3allUTa
OT  TPUKOCHOBCHHS K  HaxXOANIMMCS  IOJ  HANpPsHKEHHEM  YacTsIM
DIIEKTPOOOOPYIOBAHUS M MPUMEHCHHE 3alUTHOrO 3a3eMiicHus. [Ipourme mepbl
3aIIATHl OT TIOPAXKCHUSA DJICKTPUYECKUM TOKOM — 3aIllUTHOE OTKIIIOUCHHE,
NPUMEHEHHE MaJIbIX HAIPSDKEHUH — UMEIOT OTPaHMYEHHOE TPUMEHEHHE.

DnekrpobesomacHocth B coorBercTBMM ¢ ['OCT  12.1.019-79[44].
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o0ecrneunBaeTcs:
—  KOHCTPYKLMEHU dJIEKTPOYCTAaHOBOK;
—  TEXHUYECKHMHM CIIOCOOAMH U CPEICTBAMU 3ALLUTHI;

- OpraHnu3alilMOHHBIMU U TCXHUYICCKUMU MCPOIIPUATHAMMU.

Bce anexktpoobopynoBanue A0MKHO OBITH 3a3emMiieH0. Ha BpeMs peBusmii u
PEMOHTOB 3JIEKTPOOOOPYAOBaHNE JOHKHO OBITH 00ECTOUYEHO.

3anpemaercss ~ OOCIyXKMBaHUE  BBIIPAMHUTEIIBHOIO  arperara o
AIIEKTpoJIn3epa 0e3 HaMYKsl Ha MOy JUAJIEKTPUYECKUX KOBPOB. [lepenomocoBky
3JIEKTPOJIOB MOKHO MPOU3BOIUTH TOJIBKO MPHU OTKIIOUEHHOM HAIPSKEHUU.

3anpemiaeTcsi TMpUKAcaTbCsi K DJICKTPUYECKUM TMPOBOJAM, OTKPHIBATH
cOOpKH, 00CTY>KUBATh O0OOPY/I0BAaHUE MPU HEUCTIPABHOCTSAX PO3ETOK, IMyCKaTeleH,
HITETICEJIbHBIX BUJIOK U JIPYTOM apMaTyphl.

[Ipu oOHapyxkeHHH AEPEKTOB B H3OJSALMU IMPOBOJOB, HEHCIPABHOCTEU
MyCKaTeJe, PO3eTOK M APYroil apMarypbl 3JIEKTPOOOOPY/IOBaHMS, a TaK¥kKe
HApYIIEHUU 3a3eMJICHUSI U OTPaXKICHUM, HEMEIJICHHO JIOJDKHBI OBITh MPUHSTHI
MEpBI TI0 UX YCTPaHEHHUIO.

YtoObl MpeOTBPATUTD MOPAKEHUS] TOKOM MPU HANPSDKEHUH TMOCTOSHHOTO
Toka 10 500B, nmpuMeHsSI0TCS MHIMBUIYaJIbHbIE CPEICTBA 3allUThl — PE3UHOBBIC
NepYaTKU U PE3MHOBBIC TAJIOIIH.

AJIMUHHUCTpAIUsl TNPOBOJUT HHCTPYKTaX M OOydeHHE IepcoHaia
0e30MacHbIM METO/IaM TPY/1a, BHIMHUCHIBAET COOTBETCTBYIOIIMI HAPSA MO JOMYCKY

K MPOBEAECHUIO padoT.

4.3 MeponpusitTusi no odecneyeHur0 6€30MaCHOCTH OT MeXaHMYEeCKUX
MOBPeKIeHUMN

Jlist Ge3omacHOi 3KCIulyaTallid XMMHYECKOTro O00OpyHOBaHMS OOJIbILIOE
3HaYCHHE UMEET €ro MeXaHn4yecKasi MPOYHOCTb.

Benuuuny koadduuuenta 3amaca NPOYHOCTH BHIOMPAIOT HA OCHOBE

Pa3INYHBIX COO6pﬂ)KCHPII>i, qacTo BBIXOAAIKUX 3a MpCACIbl  BOIIPOCOB,
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OTHOCAIIMXCS K KypCy CONpPOTUBIEHUs MarepuanoB. [Ipm 3TOM ydHTHIBAIOT
XapakTep ACHCTBYIOUMX YCWIMA W HaNpsKEHUH (CTaTHYECKOE, MEPEMEHHOE,
ylapHOe, JINTENbHOE), OJHOPOAHOCTh CTPOCHUS M MEXAaHUYECKHE CBOWCTBA
MaTepuasa, Ka4eCTBO M COCTOSIHUE TMMOBEPXHOCTH, OCOObIE YCIOBUS (BOZMOXKHOCTh
aBapUUHBIX TOCJIENCTBUM, Oe3omacHOCTh mtojei) u ap. [lo cymecTBy, 3TOT
KOA((UIMEHT YCTaHABIMBAIOT UCXO/ U3 OIbITa pabOThl TeXHUKU. Ero 3HaueHue
Kosebnercs B nmpeAenax ot 1,3 1o 6, uHOrAa ero NPUHUMAIOT OOJIBIINM, HAIIPUMED
JUISI KAHATOB NIOJIbEMHBIX YCTPOKCTB.

O6opynoBanre W anmapatypy HEOOXOAMMO KOHCTPYHUPOBATh TakK, YTOOBI
BpallaloUIMecss WU JBWKYIIHUECS AETAM ObUIM YKPBITBI B KOPIyCE U IMO3TOMY
oTIajaia HeoOXOJUMOCTh B HAXOSIINXCS] CHAPYKU ChbEMHBIX OTPaKJICHUSX.

Bo Bpems neicTBUS ME€XaHHW3Ma OTPaXKJIEHHUS JOJIKHBI ObITh Ha MECTE W
HAJEeXKHO yKperuieHbl. CHHMMAaTh OrpaKIEHUS MOXHO TOJIBKO IOCIJIE ITOJHOU
OCTAaHOBKM MEXAaHW3Ma, KOI'/Ia IOJTHOCTHIO MCKJIIOYEHA BO3MOXHOCTh MPUBEICHHUS
ero B nelctBue. IlyckaTh MeXaHU3M MOKHO TOJBKO MOCJE YCTAaHOBKH Ha MECTE
Bcex orpaxiaeHuil. HecoOnropeHue 53THX MPOCTHIX TPeOOBAHUN MOXKET ObITh
MPUYUHOMN TSAKEIBIX TPABM.

KpynnoraGaputHsie  ammapatbl uis  0€30MacHOr0  OOCTY>KWBaHUS
Oo0OpyIyIOT CTAalMOHAPHBIMM  IUIOMIAJIKaMU M JecTHULaMu. Hopmartussl,
OTHOCSILIMECS K OIPAXIACHUIO IIIOMIAI0K U JECTHUL], ONPEAEISIOTCA OTPACIEBBIMU
IpaBUJIaMH POEKTHPOBAHUS.

4.4 Meponpusitusi 1no 0Oopb0e ¢ NPOU3BOJACTBEHHBIM IIYMOM M
BuOpanueii 000pya10BaHUA

[ym 1 BUOpanus sSBISIOTCS PE3yJIbTATOM KOJI€OaHUs Tel, IEpPe1aBaeMoro
HEMOCPEACTBEHHO WM Ha paccTosHue apyruMm oObektam. lllym u BuOparus
pasnnyaroTca 4acToToi kojebanuii B cekynay. Ecnu yncio konebaHuil B CEKyHIY
HE IpeBbIIaeT 16, TO OHM BOCIPUHHUMAIOTCS YEJIOBEKOM KaK COTPSICEHUS U

Ha3blBatOTCs BHOpanued. Yacrora konebanmii ot 16 mo 20000 B cexkyHay
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BOCIIPUHUMAETCSI OPTaHAMH CTyXa Kak ITyM, KOJIeOaHHs ¢ 9aCTOTOM CBBIIIE ITOTO
Ipeesia He OLYIIATCS YeJIOBEKOM, U Ha3bIBAIOTCS YJIbTPa3ByKaMu.

BuOpanuss BbI3bIBa€T TaK HA3bIBAEMYIO BHOpPAIMOHHYIO O00JIE3HH U
0COOCHHO HEONArompusITHO JAEUCTBYeT Ha KEHCKuM opraHusM. Kpome Toro,
BUOpaIUs MPUBOJUT K MPEKIEBPEMEHHOMY U3HOCY JIeTajeil, MeXaHU3MOB, MOKET
BbI3BaTh aBapHIio, BPEIHO JIEWCTBYET HA CEPACUYHO-COCYIUCTYI0O U HEPBHYIO
CUCTEMBI OpraHW3Ma, BbI3BIBAET CHMKEHUE ClIyXa M JaXe CTOMKYI0 TIIIyXOTy,
SBJIIETCSI TMPUYMHOW CHUXKEHUS pabOTOCIOCOOHOCTH, oOcHabiieHus TaMsTH,
BHUMAaHUSI, OCTPOTHI 3pEHUS, YTO YBEJIUUYMUBAET BO3MOKHOCTh TPaBMaTHU3Ma.

Omnpenenenue CTENEHW BO3JCUCTBUS IIyMa Ha OpPraHu3M YeJIOBEKa
JIOBOJIBHO CJIO0KHO. MUHUMalIbHasi CHJIa 3ByKa, KOTOpas BOCIHPUHUMAETCS YXOM
YEJIOBEKa, Ha3bIBAETCS MOPOroM ciablUMOcTH. Cuily 3ByKa, NPHUBOJSILYIO K
OOJIC3HEHHBIM OUIYIIEHUSAM, Ha3bIBAIOT OOJEBBIM MOpPOroM. Mexay STUMH
MOpOramMu JICKHUT 00JIaCTh CIBIIMMOCTH. B mpenenax 3Toi o0jacTu cuily 3ByKa
m3mepstoT aenubenamu (ab). Eciam mopor cibimuMoctu ouenuts B 0 ab, TO
00J1eBOI MOPOT XapaKTepu3yeTcst CHIIoN 3ByKa, paBHoi 140 nb.

HUctounukamMu 1miymMa B XUMHUYECKOM TPOMBINIJIEHHOCTH SIBJISFOTCS:
KOMIIPECCOPBI, HACOCHI, ABWXKYIIHECS JETald MEXaHM3MOB, BEHTUJISILIUOHHBIC
CUCTEMBI U Jp., CHJIa 3ByKa KOTOpbIX He npeBbimaeT 70 nb.

[Ipexxne Bcero, cTpeMsITCS YCTPAaHUTh WM YMEHBIIUTh IIYM B UCTOYHUKE
ero oOpa3oBaHus.

B Tex cnyuwasx, xorja Mepbl MO YMEHBIICHHUIO ITymMa B HCTOYHHUKE €ro
oOpa3oBaHus HCYEpHaHbl, MPUMEHSIOT MEpbl CHIDKEHHUS IIIyMa IO NYTH €ro
pacnpocTpaHeHUsi. Arperatbl C TOBBIIICHHBIM YPOBHEM IllymMa W BHOpanuu
CTaparoTcsl pa3MeliaTh B OTACIBHBIX H30JUPOBAHHBIX mMoMeleHussx. CTeHbI
MOKPHIBAIOT 3BYKOMOIJIOMIAIIMMUA MaTepuaiaMi (aKyCTHUECKON IITYKaTypKOM,
niepGOpUpPOBAHHBIMY MAHENISIMH, CTEKJIOBOJIOKHOM H JIp. ).

B nanHOM NMpou3BOACTBE HCTOYHUKOM ITyMa U BUOPAIUU SBJISIETCS TOJIBKO
IIEHTPOOCKHBIN HACOC.
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Meponpusatus o 00eCIeYeHUI0 CAaHUTAPHO-TUTHEHUYECKUX HOPMATHUBOB
€CTECTBEHHOTO U UCKYCCTBEHHOT'O OCBEIICHUS

PannonansHOoe  ocBelieHWe — 1a0OpaTOpPHBIX U MPOU3BOJICTBEHHBIX
MOMEIIECHUM, a TaKXKe 3aBOJCKOW TEPPUTOPUM UMEET OOJbIIOE TUTMEHUYECKOE
3HaueHue. [IpaBuiibHOE OCBelleHHWE Oo0Jier4yaeT TpPYJ W CHIKAET OIMACHOCTh
TpaBMaTU3Ma.

OpauM U3 00s3aTeNbHBIX YCIOBUI Oe3aBapuilHON pabOThl HA XUMUYECKHX
NPEANPUATUSX  SBIAETCS  HENpephbIBHOE  HAOMIOJEHHE 32  MOKa3aHUSIMU
KOHTPOJIbHO-U3MEPUTEIIBHBIX TMPUOOPOB, 3a MEXaHM3MaMH W ammaparypowu,
TpyOONpoOBOJaMH, 4YTO  HEOCYIIECTBUMO 0€3 MPaBWIHHOTO  OCBEIUICHUS.
HenocratouHass 1 HenmpaBWIIbHAs OCBEIIEHHOCTh TEPPUTOPUH, TOPOT, YCTAHOBOK,
MPOXOJIOB K araparaM U JICCTHUYHBIM IIPOJIETaM MOKET MPUBECTH K HECUACTHBIM
CIIy4asiM.

Mepornpusatus no coOI0ACHUI0 HOPM Ha METE€OYCIIOBHUS, 110 BEHTHIIAIINU U
OTOTUIEHUIO

Temneparypa B TMOMEIICHUH TMOJJAEPKUBACTCS 3a CUET BOISHOIO
oromteHus. Ilomernienne cHa0KEHO BEHTHIISIIHEH.

Jlabopatopuss ~ OTHOCUTCS K  TOMEIICHHI0O  ©0€3  TOBBIIIEHHOIO
TEIUIOBBIJEIEHUS, IO3TOMY TEMIIEPATypa MU OTHOCUTEINIbHAS BIJIAYKHOCTH JIOJKHBI
OBITH:

B JICTHUU MEPUON;

t=22+22°C, ¢=30+60%,

B 3UMHHM TIEPUO;

t=22+22°C, ¢=30+60%.

CyurHocTh  mpolecca BEHTWISLIUM — 3aKJII0YaeTcs B TOM, 4YTO U3
MPOU3BOJICTBEHHBIX M JIA0OPATOPHBIX TOMENIEHUN HEMPEPHIBHO YIAISETCS
3arps3HEHHBIA BO3JYyX M OJIHOBPEMEHHO IIOJAeTCS CBEXKHUH BO3IYyX B TaKUX

KOJIM4YCCTBAX, YTOOBI KOHOCHTpPAA BPCIHLBIX BCIICCTB B BO3AYXC OblIa HMXKE
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NpeAEeIbHO JIOMYCTUMBIX, a TeMIEepaTypa, BIAXHOCTh W MOJABUXKHOCTH BO3ayXa
COOTBETCTBOBAJIA CAHUTAPHBIM HOPMaM.

BeHTUISIUOHHBIE CUCTEMBI PA3CISIIOT Ha BBITSDKHBIE, ITPEAHA3HAUCHHBIC
TOJIBKO ISl YJAJ€HUsl 3arpsi3HEHHOTO BO3[yXa W3 IOMEUICHUS, NPUTOYHBIE,
CIIy’Kalllie JJIsl MMOJAa4Yu CBEKEr0 BO3/yXa B MTOMEIICHHUE, U MPUTOYHO-BBITSKHBIC,
IIPU MOMOILH KOTOPBIX B MOMEIIEHUE MOJAECTCS CBEKUU U OJJTHOBPEMEHHO U3 HETO
yAAIAETCS 3arPA3HEHHBIN BO3AYX.

B nomernieHusx 371eKTpoJM3HBIX YCTAHOBOK JIOJDKHA OBIThH MPEAyCMOTpeHa
MPUTOYHO-BBITSDKHAS BEHTHIISIIIUSL C MECTHBIMH OTCOCAMH OT 3JIEKTPOIU3EPOB.

B 3aBucumoctn  or  cmocoba  opraHuzalMd  BO3yXOOOMEHa
BEHTWISIIUOHHAS CHCTEMa MOXET ObITb OOIICOOMEHHONW WM MECTHOM.
OOmeoOMeHHas BEHTWISILMS TNpeJIHa3HaueHa ISl CO3/IaHMs BO3JAyXOOOMEHa BO
BceM oObeMe MoMenieHusi. MecTHasi BBITSKHAS BEHTWIISIUS YAAIAET KaTOIHbBIC
ra3bl M3 D3JIEKTPOJM3EPOB, @ MECTHAs MPUTOYHAS BEHTUJISILUS IOHAET CBEXKUU
BO3/lyX Ha paboune MecTa B 30HY AbIXaHUs paOOTAIOIMIMX WU CO3/Ia€T BO3AYIIHbIC
3aBECHI, IPETPAXKIAIOMINE TOCTYI 3arPs3HEHHOTO WK HarpeTOro BO3aAyXa.

Mexanuveckass BEHTWISIIUS HMMEET OOJIbIIME MpEeuMyIlecTBa IO
CPAaBHEHHIO C €CTECTBEHHOM. [IpM MeXaHMYECKOM BEHTWISLMU MOXHO YIAJISITh
BpEHBIC BBIJEICHUS U3 MECT MX HEMOCPEICTBEHHOT0 OOpa3oBaHUS M TMOJaBaTh
CBEXHUH BO3AYyX M3 TOYEK, IZIe OH HauOoJiee YHCT, MPOIyCKas €ro B clydae
HeoOxomuMocTh 4epe3 GuiIbTphl. B 3UMHUX yCIOBUSX Tpu  OOJIBIIOM
BO3/lyXOOOMEHE B MOMEIIEHMH MOTYT CO34aBaThCi HU3KUE TEMIEpaTypbl OT
XOJIOZHOTO TOCTYMAaIero Bo3ayxa. Jljis mpenoTBpaleHuss HeOJIaronpusTHBIX
TEMIEPATYPHBIX YCIOBUM B CUCTEMY BEHTWJISIIUM BKIIOYAKOTCA YCTPOMCTBA MJIst
MOJIOrpeBa MOAaBAEMOr0 BO3JyXa — Kallopudepbl, UYTO HENb3sl cleiaTh Mpu
€CTECTBEHHOUN BEHTUJISIINU.

Jlnst pacueta BEHTWJISIIIUM HEOOXOAMMO 3HATh CKOPOCTh OTCACHIBAHUS

BO3JyxXa B paboueM mpoeme, auaMmeTp TmnpoemMa, KodpduumueHT mojcoca.
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BHyTpeHHuil nuametrp orBepcThs Bo3ayxoBoja paseH 0,3 M. CkopocTh Bo3ayxa

npuHUMaeM 1,5 m/c, 00beM BcachIBa@MOT0 BO3/IyXa OMPEAeIUM o GopMyIie:

V:=m x Fp x 3600 x K (0.0)

I'me: ® — ckopocTh Bo3myxa, M/c;

Fp — pabouas miomans npoema, M2,
K — ko3¢ dunuent noxacoca.
Fp = nxd?/4 = 3,14x0,32%/4 = 0,07 M2, (0.0)
V,=1,5x% 0,07 x 3600 x 2 = 763,02 mM%/u.

OO61me0oOMeHHYI0 BEHTWIAINMIO BhIOMparoT corjgacHo CHull-3375 nns
BPCIHBIX IPOoU3BOACTB [26]. Tak kak B mpoliecce 3JISKTPOIKM3a pacTBOpa XJIOpHUIa
HaTpUs BO3MOXKHO OOpa3oBaHHWE BPEAHBIX W B3PBIBOOMACHBIX Ta3000pa3HBIX
cMecel, KpaTHOCTh BO3/lyX000MeHa MpuHuMaeM paBHoi 7. Torma pacxoj Bo3ayxa
Ha BEHTWIAIUIO OyJIET paBeH:

V=nxV, (0.0
r7Ie N — KpPaTHOCTh BO3TyXOOOMEHa.

V =763,02 x7 = 5341 m%u=1,5 M%c.
4.5 MeponpusiTis 110 NMOKAPHOH 0€30M1ACHOCTH

[ToxxapHass mpoduiIakTUKa TIPENCTaBIsAeT COOOM €IUHBI KOMILUIEKC
OpraHW3allMOHHBIX W  TEXHMYECKMX  MEPONPHUATHHA, HAIMpaBICHHBIX  Ha
MPEAYyNPEKICHUE U JIOKAIHU3AIMIO T0KapOB M B3phIBOB. K 3TUM Meponpustusim
OTHOCSTCS:

—  Mepel  TOXapHOW  Oe30MacHOCTH, TNpeaycMaTpUBaeMble  TIPH
MPOCKTUPOBAHUU U CTPOUTEITHCTBE MPEATPUITHSI;

—  Mepbl TIOKapHOW OE€30IMacHOCTH, IMPUHUMAaeMble TIPH IPOBCICHHUH
TEXHOJOTHYECKOT0 TpoIlecca, T.€. B IePHOJ] IKCIUTyaTallHH.

[Ipu pa3paboTke NEUCTBEHHBIX METOAOB MPEAYIPEKICHUS U JIMKBUIAITUU
M0’KapOB U B3PHIBOB HCITOIB3YIOT OOIIHE TCOPETUICCKUE MOJIOKESHUS O TOPCHUH U

B3pbIBAX, a TaKXC AJAaHHBIC, IMOJYUCHHBIC IIPHU HM3YUCHHU IPHYHUH II0XKAPOB H
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B3PBIBOB Ha IMPOU3BOACTBE. VcciienoBaHUSAMU YCTaHOBJIEHO, YTO OCHOBHBIMHU H
HaubOosee dYacThIMH TPUYMHAMHM BO3TOpaHUl, TMOXKapoB U B3pPHIBOB Ha
MPEANPUATUAX XUMAYECKON MPOMBIIUIEHHOCTH SIBJISIFOTCSA

—  HapylIeHHUE 3JEMEHTAPHBIX MPaBUII MOXKAPHOI 0€30MacHOCTH;

—  HapyUIEHUE PEKHUMA TEXHOJOTHYECKHUX MPOLIECCOB;

—  HEHUCHPABHOCTH JIEKTPOOOOPYAOBAHUS, DIIEKTPOCETEN;

—  HapyUIEHUE 3IEKTPOTEXHUYECKUX MPABUII;

—  CaMOBO3rOpaHHE, CTATUYECKOE AIEKTPUYECTBO, TPO30BBIE Pa3psbl U
Ap.

B03MOXHOCTP BO3HUKHOBEHHMS II0XKApOB B 3[aHUSAX U COOPYKEHHUAX H
OCOOEHHO PACIIPOCTPAaHEHHUE OTHSI B HUX B 3HAUMTEIBLHOW MEpE 3aBUCUT OT TOTO,
U3 KaKUX KOHCTPYKUMI M MAaT€pUalIOB OHU BBIOJTHEHBI, KAKOBBI Pa3Mephl 3/1aHUN
Y UX IUIAHUPOBKA.

IIpn omnpeneneHnn CTENEHW OTHECTOMKOCTH 3JaHUS U €ro JJIEMEHTOB, a
TAaK)K€ NpPH IUIAHUPOBKE 3/1aHUM YYUTHIBAIOT BEPOSTHOCTH BO3HUKHOBEHHS U
pacnpocTpaHeHusl IoXapa WA B3pbIBa, pa3sMeEpPbl U XapakTep IOCIEACTBUN
aBapuu.

Bce kareropupoBaHre OCHOBaHO CONIacHO HOpM DenepanbHOrO 3aK0Ha OT
22 wrons 2008 . N 123-D3 «TexHuueckuii periiaMeHT 0 TpeOOBaHUSIX MOXKAPHOU
Oe3ormacHoCTH» (HE pacnpocTpaHsIeTCcs Ha B3pbIBYaThie BemiecTBa) [27]. CoracHo
A3TOMY JOKYMEHTY BCE€ IMOMEIICHUS U 3[IaHuA JIeJIATCS Ha 5 Kareropun. Kareropuun
A u b — B3peIBONOXKapoomnacHele noMemeHus, kareropun B, I' m I —
I10’KapOOIIACHBIE TTOMELIEHUSI.

[Tomemienue mnpeasaraeMoro HaMM ydacTKa JOJDKHO OBITh OTHECEHO K
kareropun b. CMa3ouHble Maciaa U OpraHMuecKue KUAKOCTH TOJKHBI XPAaHUTHCS B
CHELMANIbHBIX CTAJIbHBIX MIKadax, AuKax u B Tape (OUI0HbI, KAHUCTPHI).

O6mmMu  MepaMu 1O  OOECHEYECHHMIO  IMOXKapoOE30MacCHOCTH  IpH
MPOBEICHUH TEXHOJIOTMUECKUX MPOIIECCOB SIBISIOTCS:

- 3aMCHa OIIaCHBIX TCXHOJIIOTHYCCKHUX onepaunﬁ MCHCC OIIaCHBIMU,
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- M30JINPOBAHHOE PACIOJIOKEHNUE ONACHBIX TEXHOJIOTMYECKUX YCTAHOBOK U
000pyI0BAHUS;

- YMCHBIICHHE KOJMYECTB HAXOJAUIMXCS B  IPOU3BOJACTBEHHBIX
ITOMEIIEHUSIX TOPIOYUX U B3PBIBOOIIACHBIX BEIIECTB;

- IPEIOTBpPALICHUE BO3MOXKHOCTH 0Opa30BaHUsl TOPIOUUX CMeced B
anmaparax, ra3onpoBoAaX, BEHTUISALMOHHBIX CUCTEMAX U [IIp.;

- MEXAHU3aLMs, aBTOMATU3ALMs U HENTPEPBIBHOCTH ITPOU3BO/ICTBA;

-repMeTu3anys oO0OpylOBaHUS, MECT COEIWHEHUH KOMMYHHUKalUuil U
anrapaTypsl, MECT 3arpPy3KHU U BBITPY3KH TEXHOJOTHYECKHUX aAIllIapaToB;

- CTporoe COOJIIOJICHHE CTaHAAapTOB W  TOYHOE  BBHIIOJIHEHHE
YCTAHOBJIEHHOI'O TEXHOJIOTHYECKOTO PEXKUMA;

- TOPEAOTBPAIICHUE BO3MOXHOCTH IIOSIBJICHMS B ONACHBIX MeECTax
HMCTOYHUKOB 3)KUTaHUS,

- IPEIOTBPALIEHUAE PACIIPOCTPAHEHNUS I10KAPOB U B3PBIBOB.

BbiOop Tex wiIM HMHBIX CHOCOOOB M CpPEICTB TYUIEHUS I0XapoB, a,
CJIEI0BATEIIBbHO, OTHETYIIAIMX BEIIECTB U UX HOCUTEIIEH OIPENEAeTCS B KaXKI0M
KOHKPETHOM CJIy4ae B 3aBUCHMOCTH OT CTaJUM Pa3BUTHUS TOXKapa, MacliTaboB
3aropaHusi, 0COOEHHOCTEN TOPEHMsI BEILIECTB U MaTEpHAJIOB.

B naGopaTopun AOKHBI UMEThCS TTOKapHbIE KPaHbl, XUMUYECKHE TICHBI, a
TaKX€ TMOPOLIKOBBIE OTHETYIIWTENH, KOIIMA, IIECOK [Js Tall€HHWs OTHs Ha
3JIEKTPOOOOPYIOBAaHUH, a TaKKEe MMEThCSl MPOTUBOMOXKAPHBII MHBEHTAph: BEApa,
Oarpsl, TOMbI, KPIOYbsi, TOTIOPHI U T.II., YyCTAHOBJICHHBIE HA IIUTaX COIVIACHO HOpMa
MIPOTUBOINOKAPHOW OXpaHbl. 3alpemaercs IOJIb30BaTbCA MNPOTUBONOKAPHBIM
WHBEHTAPEM ULl IPYTUX LEJIEH.

B nomenienun nabopartopuu NPEAYyCMOTPEHO HAJMYME MOKAPHOU
curHasim3anuu u oruerymmmrened tuma OII-5, OY-5 mo mecry, mng TymeHus
3NIeKTpooOOpyIoBaHus. MMeeTcs MOKapHBIA IIUT, SLIIMK C TECKOM M CHUCTEMa

MOKapHOTO BOJOCHAOKEHUS.
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Oco0Ooe BHUMaHHE HEOOXOAMMO VYAENATh JBaKyalldd JIOACH U3
MOMEIIEHUI. DBakyalusi MOBOJUTCSA IO 3apaHee CIUIAHUPOBAHHBIM IIYTSIM,
KOTOpBIE CTaparoTcsl clenaTb MUHUMAJIbHBIMU JJI TPOXOXKICHUS JIOABMHU [0
0e3onacHoro mecra. Cxembl 3BaKyallud PaclooKeHbl B JOCTYIHBIX JJIS B3TJsa
yesioBeka Mectax. Bee nroau, Haxoasmiyecs B 3JaHUU JTOJKHBI CTPOro coOJt01aTh
T pa3pabOTaHHbIE WHCTPYKIMH [UIsI TOTO, 4YTOOBI BO BpeMsl SKCTPEHHOM
CUTYaIlMu HE MMPOU30IILIO IaBKH, TPaBM, IOBPEXKICHUH.

B ciiyyae BO3HHUKHOBEHHS MOXKapa B MPOEKTUPYEMOM I€Xe€ HEOOXOIUMO
HEMEIJICHHO OTKIIIOUUTh TMOJady TOpPIOYUX PEareHTOB, JIIEKTPUUYECKHHI TOK,
OXJIATUTh MECTO BO3TOpaHusl cTpyel oruetymmuTens. Heo0xoamumo npeaycMoTpeTh
aBTOMATUYECKOE OTKJIIOUEHHUE I0JaYd KOMIIOHEHTOB M OCTAHOBKY CHCTEMBI IO
aBAPUMHOMY PEXKUMY.

[Ipy BO3HHMKHOBEHHHU MOXkapa MEepcOoHaN JlabopaTopuu 00sA3aH BHI3BATH
NOKapHYI0 KOMaHJy, COOOILIUTh PYKOBOJACTBY M HPHUHITh MEPHI K JMKBUAALUU
mo)kapa B COOTBETCTBUU C «UHCTPYKIIMHM O Mepax IMOKapHOW Oe30macHOCTH
XMUMHUYECKOTO IIeXa».

3amuTa aTMOC(EpHOTO BO3yXa.

Bo3nyx BEHTWJISLIMOHHBIX CHCTEM IOMEUICHHM IMOJaeTcss Ha OYMCTKY B
KOMIUIEKC Ta300YUCTHBIX COOPYKEHUH.

Texnomornyeckue BBIOPOCHI Ta3a MPOXOIAT OYHCTKY OT TIBIIM Ha
MeTaJJIOKepaMUYecKuX (pUiIbTpax M Janee MOJAITCAd HAa OYUCTKY B KOMILJIEKC

ra3004MCTHBIX COOPYKEHUM.

4.6 IlpaBoBble W OpraHu3alMOHHbIE BONPOCHI oO0ecreYeHHs

0€301MacCHOCTH

CnenuanbeHble  (XapakTepHble JUIsi TMPOCKTUPYEMOM paboueil 30HBI)
MIPAaBOBbIE HOPMBI TPYJOBOT'O 3aKOHOJATEIbCTBRA.
OxpaHna Tpyaa — cuctema o0ecredeHus: 0e30NmaCHOCTH KU3HEACATEIbHOCTH

U 3I0pOBbsI paOOTHUKOB B MIPOIIECCE TPYAOBOM AEATEIbHOCTH, BKJIFOUAsi TPaBOBEIE,
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COLIMAJIBHO-D)KOHOMUYECKHE, OpraHU3allMOHHO-TEXHUYECKHUE, CaHUTapHO-
TUTHEHUYECKUE,  JIEYEOHO-IPO(PHIAKTUUECKUE M HHBIE  MEPOIPUSTHUS.
Konctutynus Poccum, ocHOBBI 3akoHOmatenbcTBa PD 006 oxpane tpyma [30],
YCTaHABIMBAIOT FAPAHTHH OCYIIECTBICHUS IMpaBa, TPYIALIMXCS HA OXpaHy TpyAa,
OTBEYAIOIUX TPEOOBAHUSM COXPAHEHUS KU3HU U 3I0POBbS PAOOTHUKOB.

3a00ota 0 co3maHuMK OE€30MAaCHBIX W 3JI0POBBIX YCIOBHM TpyAa U €ro
npocor030B  BCEerla HaXOAWIACh U HAaXOAWTCS B IEHTPE BHUMAaHUSA
npaBuTeNbCTBA Poccum.

Hwxe npusenens! craren u3 Koncturynum Poceun, TpynoBoro xomekca,
OcHoB 3akoHogaTenbcTBa P® 00 oxpaHe Tpyda, MOATBEPXKIAIOIIME IIpaBa Ha

oxpany Tpyna [30].

H3 Koncmumyyuu PD:

Cmamos 14......JIlunam, 3aHATBIM HA NPOU3BOJACTBE, OCHOBAHHOM Ha
T00bIX  ¢GopMax COOCTBEHHOCTH, 3aKOHOM TapaHTUPYETCS CIpaBeJIUBbIC
YCIIOBHSI HaiiMa, YBOJIbHEHUS, OIUIAThI U OXPaHbl TPY/A.

Cmamus 21. T'ocynapcTBo 3a00TUTCS 00 YIY4YIIEHUU YCIOBHH M OXpaHe
TpyZla, €r0 HAy4YHOW OpraHu3alluy, O COKpAIIEHWH, a B JAJIbHEHIIEM U IMOJHOM
BBITECHEHUU  TSKENOro  (U3MUecKkoro TpyJa Ha OCHOBE KOMIUIEKCHOM
MEXaHHU3allM1 U aBTOMAaTHU3allUH [MPOU3BOJICTBEHHBIX IIPOLIECCOB BO BCEX OTPACIISIX
HapOJHOTO XO3SI1CTBA.

Cmamosa 53. ... Kaxnpli ©UMeEET MPaBO HA YCIOBHS TPYJa, OTBEUYAIOIIUE
TpeOOBAHMUSIM. . .

Cmamobs 54. Kaxaplii pabOTHUK UMEET TMpaBO Ha OTIbIX.
PabGoTaromuM 1m0  HalMy  rapaHTHPYETCS  yYCTAHOBJIGHHBIE  3aKOHOM
MPOJIOJDKUTEIIFHOCTh  Pab0Yero BpPEMEHH, €KCHEICNIbHBIE BBIXOJHBIC [HHU,
OIJIAYMBAEMbIN €KETOJIHbI OTITYCK, COKpAILEHHBbIM pabouyuil JOeHb s psaa

npodeccuii 1 padoT.
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Cmamosa 55. Kaxnplii rpaxnanud Poccuiickoin denepaunyu UMEET MPaBo
Ha O€CmIaTHYI0 MEOUIIMHCKYI0O TIOMOIIb B TOCYAApCTBEHHONM CHCTEME
3JIpaBOOXPaHEHUS.

Cmamos 56. Kaxnplii ”MeeT MpaBO Ha CONHMAIbHOE 0OEcTeUeHUe IO
BO3pacTy, B Cilydae yTparbl TPYJOCIOCOOHOCTH, IOTEPU KOPMHJIbLIA U B HMHBIX
YCTaHOBJIEHHBIX 3aKOHOM CIIydasiX.

Cmamos 67.Kaxaplii ©UMEET NpPaBO Ha BO3MELIEHUE TOCYAapCTBOM
BCSIKOTO BpeJa, MPUUMHEHHOI'O HE3aKOHHBIMHU JEHCTBUSIMHM T'OCYIAapPCTBEHHBIX

OpPraHOB U JAOJKHOCTHBIX JIUI[ IIPU UCIIOTHEHUHU CITYy>KEOHBIX 00sI3aHHOCTEI.

H3 Tpyooeozo kooexca PD:

Cratba 139. Obecnieuenue 310pOBbIX U 0€30MAaCHBIX YCIOBUHN TpyAa.

Ha Bcex mnpennmpustusax, B YUPEXKICHUSAX, OpPraHU3alMsIX CO3AAI0TCA
3JI0pOBBbIE U O€30IacHbIE YCIOBUS TPY/a.

Cratps 140. Cobmroaenne TpeOOBaHM OXpaHbl TPYJ1a IPU CTPOUTEILCTBE U
HKCIUTyaTalluy MPOU3BOACTBEHHBIX 31aHUHN, COOPYKEHUI U 000py10BaHMUSL.

[Ipou3BoACTBEHHBIE 3/1aHus, COOpPYKEHHS, 00opy10BaHueE,
TEXHOJIOTMYECKHE MPOLECChl JOJHKHBI OTBEUaTh TPEOOBAHUSAM, 00ECIECUHBAIOIIUM
3JI0pOBbIE M O€30IaCHbIE YCIOBHS TPY/a.

Crares 141. 3ampemeHune BBOAAa B DKCIUTyaTaUWIO MPEANPHUITHH, HE
OTBEYAIOIIUX TPEOOBAHUSAM OXPaHbl TPYAA.

Hu opHo mpenmpusitue, 11€X, y4acTOK, MPOU3BOJICTBO HE MOTYT OBITh
NPUHATHL U BBEJEHBI B 3KCIUTyaTallMI0, €CJIM Ha HUX HE 00ECIEeUeHbl 3I0pOBbE U
Oe30macHpIC YCI0BUS TPYAA...

Cratest  143. [IlpaBuna mno oxpaHe TpyAa, oOs3aTeNbHbIE IS
aJIMUHUCTpPALIIH.

AIMUHHUCTpAIUs TPENNpUITHH, YydpexaeHud, oOs3aHa oOecneunBaTh
HaJyIeKallee TEXHUYeckoe 000pyA0oBaHUE BCceX paboYMX MECT M CO3AaBaTh Ha HUX

YCIIOBUA pa6OTBI, COOTBCTCTBYHOIIMEC CAWMHBIM MCIKOTPACIICBBIM M OTPACJICBbIM
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IIpaBUJIaM 10 OXpaHe TPy/1a, CAHUTAPHBIM ITpaBUJIaM U HOpMaMm, pa3padaTbiBa€MbIM

Y YTBEPKIAEMBIM B TIOPSAJIKE, YCTAHOBICHHOM 3aKOHOJIATEIbCTBOM. . .

H3 3axkona P® ""Ocnoent 3axonooamenvcmea P 06 oxpane mpyoa’:

Cratbst 3. OCHOBHBIE TPUHIUIBI TOCYJAPCTBEHHON IMOJUTHKU B 00JacTH
OXpaHbl Tpya.

OCHOBHBIMHM HamNpaBICHUAMU TOCYJAPCTBEHHONW TOJUTUKH B 00JacTu
OXpaHbl TPy A SABIAIOTCS:

[Ipu3Hanue u odbecriedyeHre NPUOPUTETA KUZHU U 340POBbsI pAOOTHUKOB IO

OTHOHICHHIO K pE3yJibTaTaM HpOH3BOI[CTB€HHOﬁ ACATCIIbHOCTHU IMPCATIPHUATHA.

Cmamuws 4. Ilpaso pabomnuxa na oxpany mpyoa...Kaxapiii pabOTHUK UMEET
NPaBO Ha OXpaHy TPyAad, B TOM YHCIIE. ..

Cmameos 5. ['apanmus npasa pabomuuka Ha oxpany mpyoa 1'ocynapcTBo B
JUIE OpraHOB 3aKOHOJATEIbHOM, HCIOJIHUTEIbHONM U CylneOHOW BiacTu
rapaHTUpyeT MPaBO HA OXPaHy TpyJa padOTHHUKAM.

Cmamos 9. Obs3annocmu pabomooameins no 0becneyeHur0 0XpaHvl mpyoa
Ha npednpusmuu. Paboronarens 00s3aH o0ecnednTh 0€30MaCHOCTh paOOTHHUKA MPU
AKCIUTyaTaIllu. .. 000PY/IOBaHHUS. ..

Cmamova 20. OmeemcmeeHHOCMb NPEeONpUsmMuUsi 3a  HEBbINOJIHEHUE
mpedosanuil N0 CO30aHUI0 300POBbIX U OE30NACHBIX YCI08Ull Mpyod. J10TKHOCTHBIE
JUIa, BUHOBHBIC BHAPYIIEHUU 3aKOHOJATEIbCTBA O TPYJAE W MPABUI OXPAHBI
TpyJda, B HEBBIMOJTHCHUHU O00A3aTEIbCTB, BKIIOUCHHBIX B KOJUICKTHUBHBIN
JIOTOBOP M COTJIANICHUE TI0 OXpaHe TPy/Aa, WIK B BOCTIPETISITCTBUU JIEATEILHOCTH
poEeCCHOHANBHBIX COI030B, HECYT OTBETCTBEHHOCTD B MOPSIIKE, YCTAHOBICHHOM

3aKOHOJ1aTeJILCTBOM Poccum.
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S. DuHAHCOBBIN MEHEIKMEHT pecypc 3¢ PpeKTUHBHOCTD U
Pecypcocoepexenue

B Hacrosmiee BpeMs NEPCHEKTUBHOCTh HAYYHOIO  HMCCIEHOBAHUSA
OTIPEENSIETCS HU CKOJIBKO MaciITaboM OTKPBITHSA, OLICHUTh KOTOPOE Ha MEPBBIX
sTanax >KM3HEHHOTO IMKJA BBICOKOTEXHOJOTHYECKOTO U pecypcodPheKTUBHOTO
NPOJyKTa OBIBAET JOCTATOYHO TPYAHO, CKOJBKO KOMMEPUYECKOM II€HHOCTHIO
pazpabotku. OIeHKa KOMMEpPUYECKOW IEHHOCTH (TMOTeHlHana) pa3paboTKu
SBIISIETCS. HEOOXOAMMBIM YCIIOBHEM MPHU TOUCKE HMCTOYHHUKOB (DMHAHCHPOBAHUSA
JUISl IPOBEJICHUSI HAYYHOI'O UCCIEA0OBAHUS U KOMMEPIIMAIN3ALUHU €TI0 PE3YJIbTATOB.

Ilenpro maHHOrO paszfena sBISAECTCS ONPENCICHUE IEPCHEKTUBHOCTH U
YCHEIIHOCTA HAY4YHO-HCCIIEOBATENbCKOTO MPOEKTa, pa3paboTKa MexaHU3Ma
YOPaBJIEHUSI U CONPOBOXKJCHHS KOHKPETHBIX MPOEKTHBIX PEIICHUNA Ha 3Tare
peanuzanuu.

CerMeHTHpOBaHUSl pBIHKA YCIYT,3aMHTEPECOBAHHBIX OpraHU3alllud B
pe3ynbTaTax o0e33apakiMBaHUE MUTHEBOM BOJBI B AKCTPEHHBIX CUTYAIUAX, MOYKHO
BBITIOJIHUTD MO CJIETYIOUIUM KPUTEPHSIM:

Pe3ynbraTtoM cerMeHTUpOBaHUsl JOKHO OBbITh: OIpENeSIeHME OCHOBHBIX
CETMEHTOB JAHHOTO pBIHKa BHIOOpP CErMEHTa, Ha KOTOPOM HaMEpeHO
OpPUEHTUPOBATHCS MPOMBIIUICHHOE MPEANPUATHE; BBISIBICHHE CETMEHTOB PBIHKA,

IMPUBJICKATCIbHBIX OJIsI OPTraHU3alluK B 6yz[ymeM.

Tabmuua 11 — Kapra cerMeHTHpOBaHUS pPBIHKA YCIYT, 3aWHTEPECOBAHHBIX

OpraHu3aliK B pe3yjibTaTax pa3padOTKN MHIAMBUAyaIbHOTO cpeacTBa[31].

Bun nestensHOCTH OpraHu3anuu
[Ipenna3zHaueHne pe3ynbTaToB Hayuno-
p pesy. OuncrHsbie Y1
UCCIIEIOBAHMS UCCIIeI0OBaTEIbCKHE
MUC COOpYKEHHMS,
OpTaHu3aIH U
BO/IOKaHAJIBI
UHCTUTYTHI

Congaram MUC 1 3 2

Hacenenuto nmocrpamasmiero ot YC 2 2 1

CrnacaTessiM B 9KCTPEHHBIX CUTYaLHUSIX 1 3 2
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1 — «/{lenapmamenm monumopunea u npocrnosupoganusi YCy», 2 —
«/lenapmamenm no npedynpesicoenuro u auxkeuoayuu nocieocmeui 4Cy, 3 —
«Llenmpanvro - Azuamckom Uncmumyme npuxiaousix Mccredosanuii 600blLy.

B pesynpraTre ceneBBIX TPOIECCOB TMPOUCXOMIT THOETh JIOACH U
JKUBOTHBIX, Pa3pylICHHs] 3JIaHUA M APYTHX COOPYXKEHUH, CKPBITHUE TOJILAMU
MOpPOJ, HACEJICHHBIX IMYHKTOB, OOBEKTOB 3KOHOMHUKH, CEIbCKOXO3SIMCTBEHHBIX U
JIECHBIX YTOAMH, EPEKPHITUE PYCET PEK U MyTEMPOBOAOB, NU3MEHEHHUE JaHamadTa.
OTU SBJICHUS YTPOXKAIOT O€30MAaCHOCTH KEJIE3HOJAOPOKHBIX TOE370B U JPYroro
HA3eMHOTO TPAHCIIOPTa B TOPHOM MECTHOCTH, Pa3pymIAlOT M MOBPEKIAIOT OMOPHI
MOCTOB, PEJIbCOBBIC ITyTH, TIOKPBITHS aBTOMOOWJIBHBIX  JIOPOT, JIUHUHU
AJIEKTpOIiepeaaun, CBsI3U, Ta30- W HEPTENPOBOJBI, THUIAPOIIEKTPOCTAHIINH,
PYIHUKH U IPyTHE TPOMBITTUICHHBIE TIPEMPUATHS U TOPHBIC CEIICHUS.

UccnenoBanue  (GakTopoB  aKTUBU3AIMHM  OIMOJI3HEBBIX  IPOIIECCOB
MPOBOJUTCSA B IEISIX MHUHUMHU3AIMK BO3MOXHBIX HETATUBHBIX TMOCIEACTBUH, a
TaK)Ke B LENsAX oOecrneueHrs Oe30MacHOCTH HACENIeHHs M 3a0JaroBpEMEHHOIO
IpEeAyNpEeXICHUS U TUKBUAAINH PUCKA.

Kak BuAZHO W3 KapThl CETMEHTHPOBAHUS, HCCIEAOBaHHE (HAKTOPOB
aKTUBH3AIlMN CEJICBBIX IPOIIECCOB HE WMEET KOHKYPEHTOB Ha CETMEHTaX, TJC
3aKa34MKaMH SIBISETCS TOJABEAOMCTBEHHbIE Tnoapasnenenue MUC, HayuHO-
UCCJIEIOBATENLCKUE OPraHU3allMi U MHCTUTYTHI, TIO9TOMY OH SIBJISIETCSI HauOoJiee

NEPCIEKTUBHBIM U aKTyaJIbHBIM HCCIIETOBAHUEM.
5.1 AHauM3 KOHKYPEHTHBIX TEXHUYECKHX pelleHn i

[IpoBeneM maHHbBIM aHAIW3 C TTOMOIIBIO OLIEHOYHOU KapThbl, IPUBEACHHOM

HMKC.

Tabmuua Homep 12 — OueHouHas KapTa Uil CpPaBHEHUS KOHKYPEHTHBIX

TEXHHYCCKUX peliennii (pa3padborox) [28]
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Konkypenro-

bannbel
Beckput CIIOCOOHOCTh
Kpurepuu oneHku eput
b bkl | Bk2 | Ko K1 K2
1 2 3 4 5 6 7 8
TexHUYECKUE KPUTEPUH OIICHKU pecypco3PPeKTHBHOCTH

1.06€CH€‘I€HI/IG YHCTOBOM [UTHEBOMH 0.2 5 3 4 1 0.3 04
BOJIOM.
2.Y1o0cTBa 1 HAJIEKHOCTb. 0,1 5 3 2 1 0,45 0,3

3.2¢dexTuBHOCTH OBICTPOTO

0,15 4 2 3 0,6 0,3 0,45
00e33apaKkuBaHKE BOJIBI.
4.Huskoe ce0eCTOMMOCTD. 0,1 4 5 2 0,4 0,6 0,3
IS{.éI(I/I3H€O6€CH€‘I€HI/Ie HaceJIeHUE TpU 0,15 4 3 4 0.6 05 0.7

DKOHOMHYECKHE KPUTEPUU OLIEHKHU 3(PPEKTUBHOCTU

1. KoHKypeHTOCTIOCOOHOCTh 0,1 4 3 2 0,4 0,3 0,2
2.1lena 0,1 5 4 4 0,5 0,4 0,4
3.IIpennonaraeMblii CpOK JEHCTBHS 0,1 5 3 4 0,5 0,3 0,4
Hroro 1 36 25 25 5 3,15 3,15

I'ne cokpamenus: bg- sxcriepTHbiii MeToa; bkl — cTaTucTHueckuii MeTo;

bx2- ananmutnyeckuii METO/I.

AHanu3 KOHKYPEHTHBIX TEXHUYECKUX PEUICHUHN OMpeeTiIn 1o (GopMyIie:
K=>.,K Bi bi (0)
rie K — KOHKypeHTOCIIOCOOHOCTh HAYYHOU pa3pabdOoTKHu;
Bi — Bec nmoka3zatens, B J0JISX SIUHUIIBI;
bi — 6am 1-ro nokazareJs.

OKCHepTHBIA ~ METOJI  OCHOBBIBa€TCSI  Ha  00pabOTKE  MHEHUH
MPEANPUHAMATEICH WM CIICIUAMCTOB C OMBITOM B JAaHHOW 00JacTH 3HAHUWH.
Onupasice Ha TIOJyYCHHBIC JaHHBIC, CIEAYET CKa3aTh, YTO MPEUMYIIECTBO JAHHOTO
METO/Ja OIIEHKM pHCKa 3aKJIF0YaeTCs B BO3MOXKHOCTH €r0 INPUMCHCHHS IS
HETMTOBTOPSIOMINXCS COOBITUH M B YCIOBUSAX HEIOCTATOYHOTO KOJIMYECTBA

CTaTUCTUYCCKHNX OAaHHBIX, Tpe6y}OI]_II/IXC$[ JJI BBISABJICHU S BCpO?ITHOCTGfI. Tak kak
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ATOT METOJ| 3aTPAYNBAET MHUHUMYM BPEMEHU HA CBOIO PEAIHU3ALNI0, OH SBIISIETCS
OCHOBHBIM ISl POCCHMCKAX KOMIIaHUH.

[Ipu cpaBHEHNHU ¢ METOAAMM U3MEPEHUN METOJ SIBJISIETCS 00Jiee TOUHBIM U
HDKOHOMHUYHBIM B JKCIUTyaTal[iy U MOKET 3aMEHUTh Ha PBIHKE YK€ CYLIECTBYIOIINE

AHAJIOTUU.
5.2 FAST-anaau3

FAST-ananu3 BbICTynaeT Kak CHMHOHHMM ()YHKIIMOHAJIBLHO-CTOMMOCTHOTO
ananmu3a. CyTh 3TOro meroja Oaszupyercs Ha TOM, YTO 3aTpaThl, CBSI3AHHBIEC C
CO3JJaHMEM U UCIOJIb30BaHUEM JIOOOT0 OOBEKTa, BBIMOIHSIIONIETO 3a/IaHHbIe
GYHKIIAHA, COCTOSIT M3 HEOOXOAMMBIX IS €r0 M3TOTOBJCHUS W AKCIUTyaTallud U
JOTIOTHUTENBHBIX, (YHKITMOHAIHHO HEOTPABAAHHBIX, H3JIMIITHAX 3aTpaT, KOTOPHIC
BO3HHMKAIOT W3-3a BBEICHUS HEHYKHBIX (QYHKIWHA, HE WMEKIOIHNX MPSIMOTO
OTHOIICHUS K HAa3HAYCHUI0O OOBEKTa, WJIM CBS3aHBl C HECOBEPIICHCTBOM
KOHCTPYKITUH, TEXHOJOTHYECKHX TIPOIECCOB, MPUMEHSICMBIX MaTepPHAIIOB,
METOJIOB OpPTraHU3alluy TPyAa U T.J.

[IpoBenenne FAST-ananu3za npeanonaraer HECKOJIbKO CTaINMN:

1. Beibop o0bexTa FAST-ananu3a;

2. OnucaHue TJIABHOM, OCHOBHBIX U BCIOMOTaTElIbHBIX (PYHKIUH,
BBITIOJIHSIEMBIX O0BEKTOM;

3. Onpejenenrie 3HAYMMOCTHU BBITIOJHIEMBIX QYHKINUNA 00bEKTOM;

4. AHanu3 cTOUMOCTH (DYHKIIHMA, BBITTOJHSIEMBIX 00EKTOM HUCCIIEIOBAHMUS;

5. IlocTtpoeHune (HyHKIIMOHATHLHO-CTOMMOCTHOM JHarpaMMbl OOBEKTa U €€
aHaJIn3;

6. OnTumuzarust QyHKIIHA, BHITOTHIEMBIX O0BEKTOM.

Bri6op o6nvekta FAST-ananuza, B paMkax MarucTepCKoil JWCCEpTallid B
kauectBe o0ObekTa FAST-anammza BeIcTymaeT pa3paboTKa WHAMBUIYATEHOTO

cpeacTBa il 00e33apakUBaHNE MUTHEBON BOJIBI.
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Onucanve TJIaBHOW, OCHOBHBIX W  BCIOMOTaTENbHBIX  (DYHKIIHIA,
BBITIOJIHAEMBIX OOBEKTOM, WHAMBUAYAIbHOE CPEACTBO A 00e33apakruBaHUE
MUTHEBOM BOJBI COCTOMT W3 HECKOJbKUX YacTed T € KopIyc, OaTapeiikwu,
ANEKTPOABI MOJOKUTENBHBIE OTPULIATENbHBIE, BKIKOYATENh U B KOMILUIEKTE HIET
buneTp c Hatpuit xjopom. I[lpubop mnpenHaszHayeH g oOe33apakrUBaHUE
OTIpEJICICHHBIA 00BEM MUTHEBOM BOJIBI B JKCTPEHHBIX CUTYyaIUsX ISl COJIIAT
MUC, a Takke HaceleHHIO MOCTPAJABIIEr0 OT CEJIEBOro mnoroma. Bce nemanu

npuoopa MpUBEACHBI B TAOIHIIC 2

Tabmuubr 13 — Kiaccudukanus  QyHKIuN, BBIIOJHAEMBIX  OOBEKTOM

ucciaenoBanus [43]

HaumenoBan | Konmuect
Panr ¢pynkuuu
ue JieTanu BO Brimonusemas
3112 eTaneu KIS
Y A Gy Bcnomorar
nmporecca Ha y3el I'maBHas OcHoBHas
eJIbHas
Hartpwuii xsop urpaer
NaCl 1 POJIb TIPH OYMCTKE X
BOJIbI
, O06e33apaxuBaeT
DnekTponun3é . "
1 OTpeJIeIeHHbIH 00bEM X
p BOJIbI
Ouniaer Boy OT
OunbTp 1 HI y X
KPYIIHBIX BBIBECU
. CHabxaet sHeprueit
barapeliku
2 MIPU OYUCTKE BOJIBI X

AIIEKTPOJIN3EPOM

B Tabmuue mnpuBeneHbl Bce JAETalM, Y3Jbl, MPOLECCHI, HCIOIb3YEMbIE
BHYTpH MpeAMeTa ¢ onucaHueM (yHKUMNA UM UX paHroB. B manmpHeliieM aaHHas
kinaccudukanmsa — OyJeT  MCHOJIb30BaThCS  NPU  ONTUMHU3AIUMU  OOBEKTa
uccienoBanus. Tak Kak A MOBbIIEHUS 3PHEKTUBHOCTH 3TOTO IMpoliecca myTeM
CHU)KEHUS! CTOMMOCTH 00BbEKTa U COXpaHEHUs TpeOyeMOoro OT HEro Mojb30BaTesieM
KauecTBa, HEOOXOAWMO, B TIEPBYI oOdepeab, oOpamaTh BHHUMaHUE Ha
BCIIOMOTaTeNbHble (PYHKIIMH, SKOHOMHS Ha KOTOPBIX HE CHUJIBHO OTpa3HUTCA Ha

¢byHKIIMOHAIE 00bEKTa HAYYHOTO MCCIIEIOBAHNUS.
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AHann3 cTouMocTd (YHKIUH, BBIMOJHAEMBIX OOBEKTOM HCCIIEIOBAHHUS
3aKJII0YAETCs B TOM, YTO C IIOMOIIBIO CIELHAIBHBIX METOAOB OLICHUTH YPOBEHb
3aTpaT Ha BBINOJHEHUE Kaxaod (QyHkiuu. Crenarb 3TO BO3MOKHO C MOMOUIBIO
IPUMEHEHUsT HOpMaTUBHOro Merona. Pacuer crommoctu (QyHKIUI NpPUBEAECH B

tabmnuize 5.

Tabnuna 14 — Onpenenenre CTOMMOCTH (DYHKIIUHN, BBIOJIHIEMbBIX 00BEKTOM

HCCICAOBAaHU

Haumenosanu Hooma Croumoc Japabor

e Komnnuec | Brimonasem P Thb P CebecTon

y pacxona Has

Heraneit, y3na TBO ast QyHKIMS Marepua MOCTBH
MT miaTa

IIporecca JIa

Harpuit
XJI0p

Urpaer poJib 4w Ha
NaCl pact b JIUTP 78 pyo 89 pyo

pu
BOJIBI
OYHCTKE

BOJBI

O6e33apax
MBaeT
DnekTponuzép ONpeIeTIeHH 450 py0 1200 py6
Bl 00BEM
BOJIBI

Ouniaer
BOJY OT

KPYIHBIX
BBIBECH

DUITBTP 200 py6 300 py6

CHabxaer
JHEpruen
npu

OUYHUCTKE 150 py6 250 py6
BOJIBI
JIEKTPOIIN3
epoM

barapeliku

Hroro
2717

CymMupoBanus 3arpaT MO KaxIou (yHKIUM ompenensercs oommas
CTOMMOCTbh K10 u3 HuX. /lanHas uHbOpMAaIMs UCTOIb3YeTCs I TOCTPOCHUS

(bYHKHHOHaHLHO-CTOHMOCTHOﬁ AuarpaMMabl.
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FAST-ananm3a  BBICOKOTEXHOJOTHYECKOH H  pecypcodddeKTUBHOM
pa3paboTKU TOJKHO OBITh CHIDKEHHE 3aTpaT Ha €AMHUILY IOJIe3HOTO 3ddeKTa,
JOCTUTaeMOe IyTEM:

—  COKpamleHusi  3aTpaT  Npd  OJHOBPEMEHHOM  IOBBIIICHUU
HNOTPEOUTETBCKUX CBOMCTB O0BEKTA,

—  TIOBBIIICHUS KAauecTBa IPU COXPAHEHUH YPOBHS 3aTparT;

—  YMEHBIICHHUS 3aTpaT MPU COXPAHEHUU YPOBHS KAaueCTBa;

—  COKpalleHHus 3aTpaT Npud OOOCHOBAHHOM CHHXKEHHHM TEXHUYECKHX
napa- METpOB /10 UX (PYHKIMOHAIHHO HEOOXOJMMOT0 YPOBHS;

—  TIOBBIILIEHUS KayecTBa MPU HEKOTOPOM, SKOHOMHUYECKU ONpPaBJaHHOM

YBCIIMYCHUU 3aTpaT.

5.3 lnarpamma McukaBa

Jlnarpamma npuunHbl-cieacteus Mcukapbl (Cause-and-Effect-Diagram) —
3TOo Tpaduueckuii MeTo] aHamm3a U (HOPMHUPOBAHUS MPUIMHHO-CIEACTBEHHBIX
CBs3€H, MHCTPYMEHTAJIBHOE CpPEICTBO I CHUCTEMAaTHYECKOrO OMpeeIeHUs
MPUYUH IPOOJIEMBI U MOCTEAYIONMIET0 rpadudeCcKOro MPeICTaBICHHUS.

[locTpoenue auarpamMMmbl ObUIO HA4aTo C (POPMYJIHPOBKH MPOOJIEMHON
TeMbl (00J1aCTH),KOTOpasi B TMOCICJACTBUHU SBJISJIAaCh OOBEKTOM aHaHW3a W Obliia
HaHEeCEeHAa Ha IICHTPAJIBHYIOTOPU3OHTAIBHYIO CTPENKy auarpammbl. JlanHas
npobsemHass TemMa (o0jiacTh) cTajla HEJOCTaTOYHAs TMOMEXOYCTONYMBOCTD
MPOCKTUPYEMOTO  ABTOHOMHOTO  CpPEJCTBA  HW3MEPEHUS]  KOHTPOJIHPYEMBIX
napaMeTpoOB BOJIHBIX OOBEKTOB.

3arem ObUTH BBISBJICHBI (DAKTOPBI/TPYMIBI (DAKTOPOB, BIUSIONINE HA OOBEKT
aHanu3a. /{1 BBIABIICHNS TaKuX (PAKTOPOB MCITOIB30BAJICS preM 6M:

— nepcoHain (Manpower);
- obopynosanue (Machine);
— CBIpbe, MaTepHalibl, KoMmruiekTyrommue (Material);

— TeXHOJIOrus npoBeaeHus padot (Method);
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— CpeACTBa U3MEPEHUS U METO/Ibl KOHTpOJIs (Measurement);
— npou3BoAcTBeHHAs cpena (Media).

BrisBiiennbie (pakTopbl OBLITN MTOABEACHBI K CTPEJIKAM JUATPAMMBI TTIEPBOTO
ypoBHs. Jlamee K KakJOW CTpesKe MOJBOJSATCA CTPEIKA BTOPOTO YPOBHS, K
KOTOPBIM, B CBOIO OY€pE/lb, MOJIBOISATCS CTPEIKH TPETHETO YPOBHS U T. 1. 10 TE€X
nop, NMokKa Ha JuarpaMmy He OyJyT HaHECEHbI BCE CTpEJKH, O003Hayaroliue
(bakTophl, OKa3bIBAIOIIME 3aMETHOE BIUsHUE HA 00BEKT aHanu3a. Kaxpril haktop
0oJiee HU3KOTO YpOBHSI OYJIET SIBJISITBCS CJIEACTBHUEM IO OTHOLICHUIO K MPUYMHE

0oJsice BBICOKOTO YPOBH:. P€3y.]'II>TaT IMOCTPOCHHUA AUATI'PAaMMBbI IIPUBCIACH HA PHUC.
11.

Cope s, | e

EOMIUTERTVEOIITHE LSRRI

Hemcnpasrocts

et wMexamwaMa zabopa
IEHER IRCTIMYATAIME

e [
Iemepatop TOEA paboTer
Coot macrpoes Pazpaforra npadopa
Sl ODessapARHEAIIIES

THTBEEYH) BOIY

Memraromme faxTope |

[Fapace i | ]

Hapymenne npasert
SECIUTYATAITHE
= / TpeErmmernne qHANASOHA
/ HIMEPEHHE

TexnomorAA NpoBe eHNA IIponseoacTEEHHAT cpeda, 3armoEsnt copos
pador cpega HsMepeHHi CTORHER BOd

Pucynok 11 — Jluarpamma Mcukasa [29]

5.4 SWOT-anaau3

SWOT-ananu3 mnpejacTtaBiasieT co00M KOMIUIEKCHBIA aHaIW3 Hay4dHO-
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HCCJICAOBATCILCKOTO IIPOCKTA. Ero IMPUMCHAIOT JIsI UCCIICTOBAHUS BHEIIIHEW U

BHYTPEHHEW Cpelibl IPOEKTA. AHAJIN3 IPOBOJUTCS B HECKOJIBKO ITAIIOB.

HepBBIﬁ JTaIl 3aKJII0YacTCs B ONMCAHWU CHJIBHBIX M CJIA0BIX CTOpPOH

IIPOCKTA, B BbIABJICHHUHA BO3MOKHOCTEH U yYIrpo3 i peain3dalu IIPOCKTA, KOTOPHIC

IPOSIBUWIINCh WJIM MOTYT MOSIBUTBCS B €r0 BHEIIHEW cpene. Bce pesynbrarsl

oroopakensl B SWOT-ananu3 (Tabnuma 15).

Tabnumna 15 — SWOT-ananu3 [28]

CuiibHbBIE CTOPOHBI:

C1. Bonee uuskas 1ieHa

C2. IIpocroTa 3KCIuTyaTaluu
C3. YMeHblIeHHe pacxo0B

Caalble CTOPOHBI:

Cal. HoBas TexHOJIOTHS HE
BCE CIIa0OCTH yUYTECHBI

Cn2. Cpok 3KcCIuTyaTanuu
Cn3. HagexxHocTh

KOHCTPYKLIUHU
Bo3moxkHoCTH: Pa3pabareiBaemblii  mpototun | HemocraTouHoCTh 0110Ka
B1. Ouncrka BosbI 11060T0 OCYIIIECTBIISIET U3MEpPEHUs | NUTaHUsT U HaJIEXKHOCTh
KauecTBa KOHTPOJIUPYEMBIX KOHCTPYKLIUHU MOTYT B

B2. PaGoTocmnocoOGHOCTh B
T00YI0 TTOTOY

B3. Illupoxkuii cnextp
KOHTPOJIHPYEMBIX
IOKa3aTesen

B4. [losiBnenue
JIOTIOTHATEILHOTO

CIIpOCa Ha HOBBIU
MPOIYKT

B5. Nmmnopro3amerienune

MnmokasaTellei B aBTOHOMHOM
IIO3BOJIACT
MOHUTOPHUHT

pexume,  4TO
peann30oBbIBaTh
TPYAHOJOCTYIHBIX OOBEKTOB,

HEINPEPBIBHBIN KOHTPOJIb
HIUPOKOTO CIEKTpa
MoKazareyjie W Tpu  ATOM
OBICTPBII pe3yabTar

o0ecrieynBaeT 3HAYUTEIBHOE
MOBBIIIIEHUE
MIPOU3BOIUTENILHOCTH  TPYAAQ,
TaKxKe pOCTOTA
WCTIOJIH30BAHUS "
BO3MOXHOCTh 3KOHOMHUTH Ha
Marepuaigax  o0ecrneYmBaroT
CIIPOC Ha JTaHHBIA MPOJIYKT U
peanu3anuio
UMIOPTO3aMEILEeHUS.

OyaylieM CHHU3UTb HMHTEpec

norpebutenel Kk JaHHOU
pa3paboTke, a
HENPOJOJKUTENBHBIA  CPOK

UCIIOJIL30BAaHUI SYEHKH HE
MO3BOJIUT 3aMECTUTH

CYLIECTBYIOIIHE aHAJIOTH.
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Yrpossr: Peanusanun [IPOEKTa B | Hemocrarounocts Omoka
V¥1. OrcyrcTBHE cipoca Ha YCTaHOBJICHHBIE CPOKM MOTYT | IIUTaHUs u IIPOYHOCTH
HOBBIE TEXHOJIOTUU IIoOMenaTh  JONOJHUTENIbHBIE | KOPIIyca MOIYT IIOMEIIaTh
MOHUTOPHHIA WIM  HOBble  TpeOOBaHMS | peaau3aluyd  IPOEKTa  Ha
V2. BeicOKast KOHKYPEHIIMS rOCylapCTBEHHBIX  OPraHOB | PBIHKE, M3-3a CYLICCTBYIOIIUX
V3. Beenenus HaJ30pa M KOHTPOJA K | IPOBEPEHHBIX u Oonee
JIOTIOJTHUTEIIbHBIX npouenype  cepTu(UKaLUK. | HAJAESKHBIX aHAJIOTOB.
roCyIapCTBEHHBIX [lacnopTu3zanum U IOBEpKE

TpeOoBaHUH K cepTU(PUKALUU | HOBOTO MIPOJYKTA,

IPOIYKIIMH paboTaroniero HEempepbIBHO H

ABTOHOMHO.

Btopoii 3Tanm cocTOMT B BBISBIEHHUM COOTBETCTBUS CUIIBHBIX U CIAOBIX
CTOPOH HAYYHO-HCCIIEJOBATEIBCKOTO MPOEKTa BHEITHUM YCIOBUSAM OKpY>KaroIIei
cpelbl. DTO COOTBETCTBUE MM HECOOTBETCTBUE BBISBUT CTEIIEHb HEOOXOAUMOCTH
IIPOBENICHUSI CTPATErMYECKUX U3MEHEHUH.

B pamkax paHHoro sranma Oblla IMOCTpPOEHA HWHTEPAKTUBHAs MaTpUla
npoekta. Ee wucnosp3oBaHME MOMOraer pa3oOparbcs € pa3IMYHBIMU
KOMOMHanusaMu B3auMocBs3zel odnacteit Mmatpuubl SWOT. Kaxapiid haktop
nomevaeTcs IM00 3HaKOM «+» (03HAa4aeT CHJIbHOE COOTBETCTBUE CHUIIbHBIX CTOPOH
BO3MOXKHOCTSIM), MO0 3HAKOM «-» (UTO O3HAuYaeT cjiaboe COOTBETCTBUE); «0» —
€CJIN €CTh COMHEHUS B TOM, UTO ITOCTaBUTh «1» WIN «-».

BbIssBUM ~ COOTBETCTBUS  CHJIBHBIX W C€la0bIX  CTOPOH  HAy4YHO
UCCIIEN0BATEIBCKOIO IPOEKTA BHEIIHUM YCIIOBUSIM OKpYyXKarouie cpenbl. [JJaHHoe
COOTBETCTBHE WJIM HECOOTBETCTBUE MOMOT'YT BBISIBUTh OTPEOHOCTH B MIPOBEACHUH
CTPAaTETMYECKUX W3MEHEHMU. [l 3TOro mOoCTpOMM HWHTEPAKTUBHBIE MAaTPULBI

IIPOEKTA.

Tabmuna 16 — MaTepakTrBHas MaTpuia mpoekra 1 [29]

CuiibHBIE CTOPOHBI POEKTA
C1 C Cs
B1 + + +
BosmoxxnocTH B2 N 0 .
MPOEKTA
B3 + 0 +
B4 0 0 +
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B5 0 + +

Amnanu3 Tabmuiet 16 (CytbHBIC CTOPOHBI MPOSKTA U BOZMOXKHOCTH):

Tabnuna 17 — lHTepakTUBHAs MaTpUlla poeKTa 2

Cna0ble CTOPOHBI IIPOEKTA
Cm Cz Cns
B1 - : ;
Bo3moxnocTH Bo 0 0 0
HpOeKTa Bs . + 0
B4 - + +
Bs - + -

Ananu3 Tabnuiet 17. (Cnabbie CTOPOHBI MPOEKTa U BO3MOXKHOCTH):

Tabnuna 18. — IHTepakTUBHAA MaTpuIla IpoeKTa 3

CuItbHBIE CTOPOHBI IIPOEKTA
C1 C2 Cs
YTpo3bl VY1 0 0 0
POEKTa v, + + +
VY3 + + 0

Ananu3z tabnuipl 18. (CusibHbIE CTOPOHBI TPOEKTA U YTPO3bl):

Tabnuna 19 — MuTepakTuBHAs MaTpulila mpoekTa 4

Cnabble CTOPOHBI TPOEKTA
Cm Cm Cis
Yrpo3sl V1 0 0 +
pOeKTa Vs + 0 0
V3 + - 0

Amnanu3 tabiuie! 19. (Cnabbie CTOPOHBI MPOEKTA U YTPO3BI):

ITocne npoBenennoro SWOT-aHain3a MOXKHO CEIaTh BBIBOJ, YTO JaHHAs
TEXHOJIOTHSI UMEET MPEUMYIIECTBA TI0 CPABHEHUIO C UMEIOIIUMUCS pa3padoTkamu”
CHIDKEHHME TEXHOTEHHOM Harpys3ku, OoJjiee J0Jroe ucnojab3oBanue. JlanHas
TEXHOJIOTUSI MMEET HHU3KYI) CTOMMOCTh, O CPaBHEHHMIO C CYIIECTBYIOIIUMU
TEXHOJIOTUSIMH,  YTO  OyJeT  crmocoOcTBoBaTh  Oosiee  palMOHAJIBLHOMY

HCIIOJIB30BaHHUIO CPCACTB.
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5.5 UHMumanusi mpoexkTa

HOI[ 3aNMHTCPCCOBAHHBIMH CTOPOHAMH IIPOCKTA ITOHMMAIOTCA JiMOa WA

opranm3alnuu, KOTOPbIC AKTHUBHO YUYAaCTBYIOT B IIPOCKTC UJIM HHTCPCCBI KOTOPBIX

MOT'yT OBITH 3aTPOHYTBI KaK TIIOJOKHUTCIIbHO, TdK MW OTPpHUOATCIBHO B XOJC

HCIIOJHCHHUA WUJIN B PC3YJIbTATC 3aBCPIICHUA IIPOCKTA.

B tabnuue 32 npuBeneHa mHdopManus O 3aMHTEPECOBAHHBIX CTOPOHAX

IIPOCKTA.

Tabmuma 20 — 3anHTepecoBaHHBIC CTOPOHBI MpoekTa [34]

3aI/IHTepeCOBaHHbIe CTOPOHBI
O)KI/IZIaHI/Iﬂ 3aMHTCPCCOBAHHBIX CTOPOH

IIPOEKTa

JlaGopaTopus Hepa3pyIIarIIEro
Pa3zpaboTka u ucnoiab30BaHne HOBOU

koHTposss MHK HUUM TITY
TEXHOJIOT'HH, KOTOPask O3BOJIUT 00€33apakuBaTh
OIpe/ieIeHHbI 00BEM BOJBI B SKCTPEHHBIX YCIOBUSX.
PykoBoaurens
Hcnonaurens
MYC KP

B tabnuie 20 npencraieHa uHpopManus 00 uepapxuu 1eaei mpoeKTa u
Kpurepusix moctmwkeHus 1eneid. Llemu mnpoekTa TODKHBI BKIIIOYATh IIETH B
obOnacTu

Pecypc appextuBHOCTH U pecypcocOepereHusl.

Ta6nuna 21— [enu u pe3ynabTaT IpoeKTa
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Henu mpoexra:

Pa3zpa0oTka MHAMBUYAIbHBIX CPEICTB IS
o0e33apakuBaHMe MUTHEBOM BOJIBI B UpE3BBIYAMHBIX
cutyanusx aia congat MUC KP

Oxumaemole

Pa3paboraTh NpUHIMNINAIBHYIO TEXHOJIOTUYECKYIO

PesynbraThl npoekTa: Cxemy 00e3BpeKMBaHUS MUTHEBOM BOJBI.

Haquaﬁ HOBHU3HA

O0e3BpeKUBaHUS ONPEACICHHBI 00bEM MUTHEBOM
BOJIbI C IOMOIIBIO THITOXJIOPUTA HATPHUS, ITOTYyIaEMOT0 B
3aMKHYTOM LIHUKJIE.

BI)IBOI[: B pa3aciic OIpPCACIICHBI 3aMHTCPCCOBAHHBIC CTOPOHLI IIPOCKTA, B

JAHHOM cliy4ae 3To JiabopaTopusi Hepaspyatoiero koutposust MTHK HUU TITY,

MYC KP taxxe paccMOTpEHbI UEAN MPOEKTA U KPUTEPUHU UX JOCTHIKECHHUS.

5.6 Opranu3annoHHAasi CTPYKTYypa NPoeKTa

Ha nanHoM sTame pa®oThl peliaroTcs CIAEAYIOIIHUE BOIPOCHI: KTO OyAeT

BXOJUTh B pabOuyl0 TIpynmny AaHHOTO IPOEKTa, OINpPEAENeHa POJb KaxKIoro

Y4aCTHHKA B AAHHOM IIPOCKTC, a TAKKC IIPOIIMCAHbI (bYHKI_II/II/I, BBIITOJIHACMBIC

KOKIBIM M3 YYaCTHUKOB M WX TpPyJ03aTparbl B IMpoekTe. OTa uHPopMaius

npejacTaBieHa B Tadauue 34.

Tabnuna 22— Paboyas rpyrmna npoekra

No Tpymo-
I /;1 Ponsb B mpoekre OyHKIHUH 3aTparsl,
Jac.
PyxoBonurens
1 y A Koopaunaius aesTenbHOCTH yYaCTHUKOB IIPOEKTA 141.6
POEKTa
— AHamuM3 TEeXHOJIOTMYECKOro Tpolecca ¢
[EeNbI0 BBISIBICHUS BpPEAHOCTEH W  omacHocTeil
MIPOM3BOJICTBA.
—  Broi6op u onucanue TEXHOJIOIMYECKON CXEMBI.
—  DBebllogHeHWe  BCe€X  BUJAOB  PacyeToB:
Hcnonnurens 1o
2 anmapaTypHbIX, MAaTePUATTbHBIX, IKOHOMHUYECKUX U T. 565.34
MIPOEKTY 0
—  PazpaboTka HecTaHIapTHOro oOOpyIOBaHUS
U BBIOOp CTaHIapTHOTO.
—  Pazpabortka rpaduyeckoil yacT MpoeKTa.
NTOT'O 706.94
Oxunaemass (HaubOojee BeposiTHAs) TPYJAOEMKOCTh OIpeaeseTcss o
dbopmye:
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to;xm[ = (Ztmax + 3tmin)/5,

e toxuy; — Hambosiee BEpOSITHOE BpPEMs, B TEUCHHE KOTOPOTO JOJKHA
OBITH BBITIOJIHEHA paboTa, Yei-4;

tmax — MaKCHMaJIbHOE BpEMs BBITIOJHEHWs palbOThl JAHHOTO JTama IMpHh
HeOJIaroNnpuUsITHOM CTCUCHUH 0OCTOSITEIBCTB, YeI-U;

tmin — MUHHUMaJIBHOE BpPEMs BBINIOJHEHHUS pabOThl JaHHOTO ATara MpH
OJIaroMPUATHOM CTEYCHHH OOCTOSITEIIBCTB, YEN-4.

Tpyno€MKOCTh BBIMIOJHEHUS TUTIIIOMHON pabOThI (TEMBI) CKJIaJbIBACTCS U3
TPYAOEMKOCTH OTACITBHBIX O3TaloB, KOTOPHIE B CBOIO OYEPEdb OIMPEACISIIOTCS
CYMMOMH TPYTOEMKOCTH OTIEIBHBIX PaboT:

TTeMLI =2 T9i;
rie T»i — TPYIOEMKOCTh KaKIOTO dTara, 4yei-d.
PesynpTaThl pacdyeTa TPYAOEMKOCTH 3TAllOB M TPYJOEMKOCTH TEMBI

npejcTaBiieHbl B Tabuie 13.

Tabnuna 23 — DTansl BHIMOJIHEHUE JUTNIOMHON PabOThHI

TpynoeMKOCTb TEMBI
Ne
Hanmenosanue sTana _
aTalria tmm, tmax, toxcml,
qen-4 qen-4 qen-4
1 Britaya 3ananus 6 12 9.6
2 3yuenue nureparypsl 56 72 62.4
3 3HaKOMCTBO C 000py/1I0BaHHEM 24 40 304
4 |OcBoeHHE METOIUKH IKCIIEpUMEHTA 24 40 30.4
5  (OmnpeneneHue ONTUMAIBHBIX YCIOBUN SKCIIEPUMEHTA 56 80 65.6
6 Onpenenenue 3¢ EKTUBHBIX KOHIIEHTpalui 48 56 519
CTaHJAPTHBIX BELIECTB U HCCIETYEMBIX 00BEKTOB
7 [IpoBeneHue UCBITAHUM 48 12 57.6
8  |Craructuueckas o6paboTKa JTaHHBIX 32 40 35.2
9 BbipaboTka  mpeIioKeHUH € TOYKH  3peHus 56 12 624
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METPOJIOTUYECKOM aTTeCTALUU
10 |O6¢cyxneHue pe3yabTaToB 8 10 8.8
11  |BeiBoabl o pabote 24 30 26.4
12 |Odopmiienne rpadudecKoro MaTepuana 40 48 43.2
13 |OdopmiieHne MOSCHUTETHLHOM 3aITUCKH 72 96 81.6
14 [loaroroBka K 3aIiuTe 8 12 9.6
15 PBamwura 0.5 0.6 0.54
Hroro: 574.94

Ha ocHoBanuu Tabnuiiel 23 ycTaHOBIIEHO:

TpynoéMkocTs paboT AUIUTOMHHKA! Tp s =565.34
Tpyno€MKoCcTs pabOT pyKOBOAUTEIIS: Tppy=141.6

O6mas Tpy10EMKOCTh JUIIJIOMHOM pabOThI COCTABIISET:

Tp.nnn.p.:Tp.z[Hnn.+Tp.pyK.
Tpunp.=706.94

BriBog: B pasnmene ompenenensl coctaB pabodeil Tpymmbl  JaHHOTO
MPOEKTa, pOJb KaXJAOTO YYaCTHUKA, BBINOJHSAEMbIE (QYHKIIMU, a TaKke

pacCUMTaHbl UX TPYA03aTPaThl B IPOEKTE.

5.7 IlnanupoBaHue ynpaBJieHUs HAYYHO-TEXHNYECKHUM MPOEKTOM

Mampuya omeemcmeennocmu. JInsi pacupeneneHus OTBETCTBEHHOCTH
MEXIy YYaCTHUKaMH MPOeKTa (OPpMUPYETCs] MATPULIA OTBETCTBEHHOCTH (Tabiauua
35). Crenenb y4acTus B MPOEKTE MOXKET XapaKTepU30BATHCS CIIECAYIOLIUM
obpazom: OtBercTBeHHBIN (O)—

JIMII0, OTBEYAIOLIEE 3 PEATM3ALMIO 3Tala IPOEKTa U KOHTPOJIMPYIOLIEE €T0

XO0n.

109




Ucnionantens (M) — numio (7uma), BRITOIHSIONINE padOTH B paMKax 3Tara
npoekTa. YTeepxkaaromiee auno (Y) — JIuIo, OCYIIECTBISIONIEE YTBEPKIACHUS
pe3ynbTaTOB 3Tara MPOeKTa (€CJIM Tl IpeaycCMaTPUBAET YTBEPKICHUE).

Cornacyromee auio (C) — nuio, OCyIIECTBIAIONICe aHANIU3 PE3yIbTaTOB
MPOEKTa M Y4YaCTBYIOIIEEC B MPUHSITHU PEUIEHUS O COOTBETCTBUM PE3YJIHTAaTOB

JTarna TpedOBaHUSIM.

Tabmuna 24 — Marpuna orBerctBeHHOCTH[40]

Otarbpl IPOEKTa PykoBogurens | Mcnomnurens

Pa3paboTka 1 coriiacoBanye TEXHUUECKOTO 3a1aHUs + +

W3ydenue nuteparypsl +

Nzyuenne MUC KP + +

N3yuenue nmeromiecst UHIUBUYAIbHBIX CPEICTB IS + +
00e33apakBaHUsl TUTHEBOM BOJIBI.

0630p HTJ{ + +

Pacuersl + +

[Iponomkenne Tabnuip — 24

PacueTsl mostyueHust ruOXJI0pUTa HATPUS + +

Pa3paboTka HOBOW TEXHOJIOTHH (TEXHOJIOTHICCKOM + +
cxeMbl O0e3BpeKUBaHNUS)

Pesynbratel uccnenoBanus (pacyeTbl 3JKOHOMHUECKOM +
7 (HEeKTUBHOCTH, COLMATbHAS OTBETCTBEHHOCTH )

Hanucanue crateit 1 0T4ETOB +

Odopmiienue oTuera +

Bpamkax miaHHpoBaHHMS HAy4YHOTO IIPOEKTa HEOOXOJUMO TIOCTPOUTH
KAJICHIAPHBIN IJIaH MpoekTa. [ aToro noctpoum nuarpammy ['anTa.

Jluarpamma ["aHTa — 3TO THI CTOJIOYATHIX JuUarpamMm (THCTOTPaMM), KOTOPBIH
WCIIOJIb3YETCS U WILTIOCTPAIlMU KaJICHIAPHOTO TUTaHA TIPOEKTa, Ha KOTOPOM PabOThI
0 TeMe€ MPEACTABIISIFOTCS IPOTSHKEHHBIMU BO BPEMEHH OTPE3KaMH,
XapaKTepU3yIOITMMHUCS JaTaMU Hadajla i OKOHYaHUSI BBITIOJIHEHUS JaHHBIX pa0oT.

I'paduk cTpoutcs B Bujae TabauIbl 36 ¢ pa30MBKOM 10 MECSAIIaM U HEJEIsIM

3a MIEpuoJ BPECMCHHU BLITNTIOJITHCHUA HAYYHOT'O IIPOCKTA.
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Ta6muma 25 — JIunelnbiit rpadguk paboT

No Bun pabor Ucnonnu Tk, [Tpo10KUTETHOCTD BBITIOJIHEHHSI padoT
TEH Ka, SIHBapPb dbeBpaib MapT anpesnb Maii
TTH. 21 3 21 3 2( 3 2| 3 3| 4
Pa3zpaboTka nHIUBUyaTbHBIX
1| cpencts P 2
2| U3ydyenue u aHau3 TUTEPATypPHI M 15 ‘
3| [IpoBenenue KOHCYNbTALIUN P 7
H3ydeHue cymecTByrommx
4 | *HAMBUYaTbHBIX CPEICTB M 7
5| Ananu3 noixydyeHHOH HH(OpMaIUH. M 14
6 | [IpenBapuTenbHBIE MEPOTIPHUSTHSA, M 21

IMMO3BOJIAIONIME IMTPOBECTU aHAINU3

oIracHoCTel
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7 | BeiaBienue, anaaus ¥ olieHKa 7
OTIaCHBIX TTPOU3BOCTBEHHBIX
bakTopoB
8| AHanu3 u pacueTsl 21
MIPOU3BOJCTBEHHOMN COLIMAIBHON
OTBETCTBEHHOCTH, TEXHUKO-
SKOHOMUYEecKoro oobocuosanus H1P
9 10
[ToaroroBka marepuanos ayisas HUAP
1 | O6cyxnenue noay4eHHbIX 2
0 | pesynpTaToB
11 9
Odopmnenne HUP
12 1
Cpaua HUAP
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5.8 BroakeT HAY4YHOr0 HCCae10BaAHUS
[Tpu murarrpoBaHUU OFOKETA TEXHOJIOTHYECKON CXeMBbl 00€33apaKuBaHUC

MUTBEBOM BOJBI C IMEIBI0 YIYYIICHUE TEXHOJOTHH HEOOXOIUMO MPOBECTH
MIOJIHYIO OIIEHKY BCEX PacxoJi0B, HCOOXOMHUMBIX IS €€ BBIMOJTHCHHUSA. Pacxoibl
TPYIIUPYIOTCS 1O CIACAYIOMIUM CTAThSIM:

1. pacxojbl Ha CBIPbE, MAaTCPUATIBI, TOKYITHBIC H3CIIHS,
pPacxoJIel Ha CIIeUAIbHOE 000PYI0BaHNE;
OCHOBHas 3apaboTHas 11aTa;
JOTIOTHUTEIIbHAS 3apaboTHAas IIIaTa;

OTYHUCIICHHUA B CONUAJIbHBIC CI)OHI[BI;

N gk~ DN

HaKJIaaIHbIC paCXOAbI.

Pacder maTepuanbHBIX 3aTpaT OCYIIECTBIISICTCS IO CIeAYIONIeH dhopmyie
m

3,41 :(1+kT).ZUi.Npacxi’ (4)
i=1

['e: M— KOJMYECTBO BUIOB MaTEPUAIBHBIX PECYPCOB, MOTPEOIIIEMBIX MIPU
BBITIOJTHEHUH HAYYHOTO UCCIIEIOBAHMS;
Npacxi— KOJMUYECTBO MaTePUAIBHBIX PECYPCOB I-T0 BUJA, IUIAHUPYEMBIX K

U T.01.);

HCITOJIb30BAHUIO TP BHITIOJHEHUN HAYYHOTO MCCIE0BaHUS (IIT., KT, M, M

I 1wmena mnpuOOpeTEHHs CIUHHUIBI I-TO  BUAAa  MOTPEOISICMBIX
MaTepHaIbHEIX PecypcoB (py0./mr., pyo./kr, pyo./m, pyo./M? U T.11.);

kr— ko3 @duIMEeHT, YYUTHIBAIOIIUHA  TPAHCIIOPTHO-3arOTOBUTEILHBIC
PacXo/Ibl.

TpancnopTHbI€ pacxoasl MPUHUMAKOTCS B mipeaenax 15-25% ot croumoctu

MaTepUasoB.

Tabauia 26 — MarepuainbHblii 3aTpaThl [38]

Equ- KomuuecTso Ilena 3a en., 3arpaThl Ha MarTe-

Haumeno- HHIIA pyo. puansl, (3v), pyo.
BaHUeE mme-| Uen. [Uen. Men. |Hen. |HMen. |HMcen. | Men. | Hcem. Ucn.

Pl 1 12 |3 |1 | 2 |3 1 2 3
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[Tponomxenue Tabmuibl — 26

Enu- KommuecTro Ilena 3a ex., 3arparsl Ha Mare-
Haunmeno- HHIIA pyo. puaibl, (3u), pyo.
BaHUE mme-| Ucn. |HWcn. [Ucn. |(HMen. |HMcn. |HWcn. | Men. | HMcm. Hcn.
L I T I B < R | 2 3 1 2 3
Kaprpumse st | 9 | 1 | 1 | 700 | 700 | 700 | 805 | 805 | 805
MpUHTEPA
Wareprer |MOUT| 1 | 1 | 1 | 120 | 120 | 120 | 138 | 138 | 138
(maker)
Pyuka IIT. 1 1 1 15 15 15 22,5 22,5 22,5
Terpanp IIT. 1 1 1 12 12 12 13,8 13,8 13,8
Hroro: 32305 | 32282 | 32155
BriBo1: 061m1as cyMMa MaTepHaabHOTO 3aTpara cocTaBuio 32155py0
Pacuer 3arpar Ha crneuuaisbHOe OOOpYAOBaHWE I  HAay4YHBIX

(3KCIIEpUMEHTANBHBIX ) padoT

B JaHHYIO CTAaTbIO BKJIIOYAIOT BCC 3aTpPaThbl, CBA3AHHLIC C HpI/IO6peT€HI/I€M

CHeuuaIbHOro  00OpyAOBaHUS

amnmaparypbl, CTEHJOB, YCTPOMCTB

MPOBEICHUS padOT 110 KOHKPETHOM TeMe.

(mpubopos,

U MEXaHU3MOB),

KOHTPOJIbHO-U3MEPUTEITBHON

HEOOXOIUMOTO I

Tabmuma 27 — Pacuet OropkeTa 3aTpaT Ha MPUOOPETEHUE CIIEIIO00PYIOBAHUS IS

HAy4YHBIX padoT

Croumocts | Cyrounbie | ['omoBbie
Cratbs 3aTpar Kon-Bo | enuHwMIIBI, 3aTpaThl, | 3aTpaThLp
pyo. pyo. y0.
Cripbe
[loBapeHHas coub , KT 19,8 10 198 1980
Bona, xy6. M 0,73 21,84 15,94 7971
DJeKTpOIHEPrHsl, KBT*U/CyTKH 39 4,5 175 64057
O6opynoBanmne
DIIEKTPOJIN3EP MOJTy4YEeHUS
TUTIOXJIOPUTA € HMCTOYHUKOM 1 50000
MTOCTOSTHHOTO TOKa
60,53 50036,34 383,94 74008
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AMopTH3anus 000pyI0BaHUSI — MEPEHECEHHE CTOMMOCTU O000pPYIOBaHUS
M0 YacTsIM Ha BBIpaOATHIBAEMYIO MPOIYKIIHMIO. AMopTu3amnus 000pya0oBaHUS
omnpenensercs no Gopmyre:

A:U‘Fq, : a/FHH

A — amopTtuzanus obopynoBanus, pyo / rom; [/ — mepBoHaYalbHAsS CTOUMOCTH
oOopynoBanus, pyo; Fy — ¢dakrnueckuit pona Bpemenu; F, — miaHoBbIl (HOHN
BpeMenu (1000 41/6 mec.); a — amopTuzanmonnabie otTunciaeHus 3a rox (0.2).

PaccuuthiBaeM amopTuzanuio o0OpYyJOBaHUS 3a HKCILTyaTall[MOHHBIN
nepuoJ;  BpeMeHU. Pe3ynpTaThl  pacueTa  aMopTH3alMM  000pYIAOBaHUS
MpEACTABICHBI B Tabnuie 18.

Tabnuua 28 — AmopTu3zanus o0opyaoBaHUs

OnToBas 11eHa, Bpewms 3ansr., 3arpartsl,
Ob6opynoBanue
pyo. Mec pyo.
DIeKTponu3ep
MOJTyYCHHE
TUIIOXJIOPUTA HATPUS 50 000 6 55,2
C HCTOYHUKOM
MOCTOSTHHOTO TOKa
Uroro: 55,34 py6/ron

BriBom:B  nmaHHOM paszmene  ompeneneHbl  3aTpaThl, CBSI3aHHBIE C
NpUOOPETEeHUEM  CIENUAIbHOTO O00O0pYyIOBaHUs, CyMMa 3aTpaT COCTaBIsET
124008py6/ro.

OcHoenasn 3apabomuas niama ucnoinumenei memsl. B coctaB 0CHOBHOM
3apa0OTHOM IJIATHI BKIIOYAETCS MPEMUs, BhITIJIaUMBaeMas €KeMECSYHO U3 (oH/a
3apaboTHoM miatel B pazmepe 20 —30 % ot Tapuda uiu oknaaa. Pacuer ocCHOBHOM

3apabOTHOM IIIaThl CBOAUTCS B Ta0J. 29.

Tabnuma 29 — PacyeT 0ocHOBHO# 3apa00THOM TTATHI

PykoBoautenn 23100 1,3 30030

CryneHt 2200 1,3 2860

Utoro:32890
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[IpoBenem pacuer 3apaOOTHOM MJIAThl OTHOCHUTEILHO TOTO BpPEMEHHU, B
TEUEHUE KOTOPOTO paboTall pyKOBOIUTENb U CTyNeHT. [IpuHMMas Bo BHMMaHWUE,
YTO 3a Yac paboThl pyKoBoAUTEb Moiydaet 450 pybnei, a ctyaent 100 pyOmei

(paGounii neHp § 4acon).
301 = Bocu T Joon (4.)
rne: 3ocx — OCHOBHASI 3apabOTHAs TUIATa;
30 — JTONIOTHUTENbHAsS 3apadoTHas miata (12-20 % oT 3ocy).
MaxkcuMmanbHasi OCHOBHas 3apa0OTHAs IulaTa PYKOBOIUTENS (CTapIIUid
crery Jia0) pasHa npumepHo 28100 py6uei, a ctynenta 7000 pyoiiei.
JlonmomHUTEIBHAS 3apaboTHAS IIJ1aTa

Pacuer ,Z[OHOJIHHTGJILHOﬁ 3apa60TH0171 I1aTbl BCACTCA IIO CJIG,ZIYIOIHCﬁ

dbopmyie:
30011 — Kdon ) 3001—! ’ (4)

e : Kypn — KO3(DQHIMEHT IOMOJHUTEIBHON 3apabOTHOW IUIaThl (HA CTaauM
IPOCKTHPOBaHUs puHUMaeTcs paBHbiM 0,12 — 0,15).
Takum oOpaszom, 3apaboTHasi 1aTa pykoBoauTens paBHa 45045 pyOrei,

crynenta — 4290 pyoueii.

Omuucnenuss 60 6HebH0OONCemHble GOHObL (Ccmpaxogvle OMUYUCTIEHUS).
Benmnuuna oTumciieHWi BO BHEOIOKETHBIC (DOHIBI OMPENSIAETCS HCXOAS U3

cienyroieit GopMyJIbL:
36He6 = KeHe6 ) (3OCH + 3@011 )’ (4)

r7ie: Kenes — KOI(DOUIMEHT OTYMCICHUN Ha YIUIATy BO BHEOIODKETHBIC (DOHIBI
(nencuonnbit hoHA, POH 003aTEITHHOTO METUIIMHCKOTO CTPAXOBAHUS U TIP.).
Ha 2017 1. B COOTBETCTBHMHM C HAJIOTOBBIM KoAekcoM P® rnaBa 34,

YCTaHOBJICH pa3Mep OTUYHCICHUN BO BHEOOKeTHBIE (PoH b paBHbIH 30,2%.
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Ta6muna 30 — OTuuciaeHus Bo BHEOIOKETHBIC (DOHTBI

OcHoBHas 3apaboTHas 1iara,| JlomonHuTensHas 3apaboTHAS
Hcnonautenb pyo niara, pyo
Hcn.1 Hcn.1
PykoBoauTeNb IPOCKTA 30030 45045
MarucTpanT-IUIIIOMHHK 2200 4860
Koaddunment oruncnenuit 30,2%
BO BHEOIOKETHBIE (DOH/IBI

Urtoro:2480477

[Tponomxkenue Tadauib 33

1. 3arpatsl o JONMONMHUTENBHOMU 3apa-| 9564 | 10104 | 10212 [TynkT 4.3.3
OOTHOM TJIaTEe UCIIOJHUTENICH TEMbI
2. OtuncieHus BO BHEOIOIKETHEIC 24190,5 | 25556,4 | 25829,5 [Tynkr 4.3.4
(hoHTBI
3. HaknamHble pacxosl 23353,5 | 24442,7 | 26872,2 | 16 % oT cymMBHI CT.
1-5

169313 (177210,1|194823,7

4. bromxker 3atpatr HTU Cymmact. 1- 6

BriBoj: oOmiast cymma Beixoaut 2480477

Haxnaonwvie pacxoowi. BennunHa HaKJIaaHBIX PacX0I0B ONPEICIAETCS 10
dbopmyie:
3 = (Z cmameit) - K, (4.
r1e Ky — KOOQQHUIMEHT, YIUTHIBAIOMINI HAKIIaTHBIE PACXOIBI.

Bennuuny xoadduiimenTa HakJIagHBIX PacXoj0B MOXKHO B3STh B pa3Mepe
16%. Takum oOpa3oM, HauWOOJBIINE HAKIATHBIE PACXOAbl TPU TIEPBOM
WCITOJTHCHUH PABHBI: 3y, = 2934257-0,16=46948,12 pyo0.

Onpedenenue  pecypcHol (pecypcocbepezarouyelii), ¢unamncosoll,
O1002CemHOl, COYUANbHOU U IKOHOMUHECKOU IDhexmusHocmu uUccied08aHusl.
Omnpenenenre 3GGHEKTUBHOCTH MPOUCXOAUT HA OCHOBE pacdeTra WHTErPabHOTO
nokazatesnst 3QpGEeKTUBHOCTH HAYYHOTO UCCienoBanus. Ero HaXoxXIeHHe CBSA3aHO C
OTIPE/ICJICHUEM JIBYX CPEIHEB3BCIICHHBIX BEJIMUMH: (PUHAHCOBON A(PPEeKTUBHOCTH
1 pecypcodPheKTUBHOCTH.

WuTerpanbHblil GUHAHCOBBIN MOKa3aTeIb pa3paboTKK ONMpenensaeTcs Kak:

D

ucn.i __ pi
hr = @)

max
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ucn.i o o
rac IquHP — I/IHTCFpaJIBHBII/I q)HHaHCOBBII/I II0Ka3aTcCJIb p8,3pa6OTKI/I;

d)pi — CTOMMOCTb I-T0 BapHaHTa UCIIOJTHCHUAI,

qjmax — MaKCUMaJIbHAA CTOUMOCTDb HCIIOJIHCHHA HAYYHO- HCCIICAOBATCIIBCKOI'O

poeKTa (B T.4. aHAJIOTH).

uenl __ 194823,7 — Ucnz2 __

169313 0 177210,1
GMHP T 1948237 7 PP T 1948237

86- ucn3 __

; =——F—=10,90.
bMHP T 1948237

WuTerpanbHblii  mokaszarelb  pecypcoddPexkTUBHOCTH BapUaHTOB

MCIIOJTHEHUS 00BEKTa UCCIIETOBAHUS MOYKHO ONPEEIUTD CIIEIYIOIINM 00pa3oM:

Iy =2.ab, @)

€. |~ MHTErpalbHbIi MOKa3aTelb Pecypcod()GEKTUBHOCTH JUIA i-r0 BapHaHTa
UCIIOJIHEHUS pa3pabOTKH;

a' — BecoBOi KO()(PULMEHT i-r0 BApHAHTa HCIIONHEHUS Pa3pabOTKy;

b?, bP— OampHas oOIEHKa I-T0 BapHaHTa WCIOIHEHUS pa3pabOTKH,
YCTaHABJIMBAETCS SKCIIEPTHBIM ITyTEM IO BEIOPAHHOM IIKaJie OLEHUBAHUS;

N— YKCII0 TapaMEeTPOB CPaBHEHHUS.

Pacuer UHTErPaJIbHOTO nokasareJs pecypcorhHEeKTUBHOCTH
PEKOMEHTyEeTCsI POBOIUTH B (hopMme Tabmibl (Tadm. 31).

Tabnmuua 31 — CpaBHUTENbHAs OIIEHKAa XapaKTEPUCTUK BAPUAHTOB HMCIOJIHEHUS

MPOEKTa
O6bekT uecnenopanms | BECOBOI KO- Hcn.1 Ucn.2 Hcn.3
3G GUIMEHT
Kpurepuu napamerpa
1. HagexxHocTh 0,2 5 3 5
2. Y100CTBO B 9KCILTyaTaIluu 0,2 5 4 3
3.YpoBeHb MaTepuaioEMKOCTh 0,15 5 4 4
4. pPeMOHTONIPUTOIHOCTh 0,20 4 5 5
5. OyHKIIMOHATBHAS MOIITHOCTD 0,15 5 4 4
6. DHeprocHaOXeHus 01 5 5 4
NUTOT'O 1 4,8 4,1 4,2
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Iyt =5 %02+ 5x02+5x0,15+4x0,2+5x0,15+5x 0,1 =48;
Ipouenz =3%X02+4x02+4x015+5x02+4x0,15+5x0,1=41;

Iyuens =5X02+3X02+4x0,15+5%0,2+4x0,15+4x 0,1 =42

HHTCFpaHLHLIfI II0KAa3aTCJIb 3(1)(1)CKTI/IBHOCTI/I BAPHAHTOB HCIIOJIHCHHA

pa3paboTku (|ucm~_ ) ompenesieTcss Ha OCHOBAaHWUM HMHTETPAIbHOTO TOKa3aTess

pecypcod(hHEeKTHBHOCTH U MHTETPaIbHOTO (DUHAHCOBOTO MOKa3aTess o GopmMyIie:

__ p-ucni
Iucm'. - W! (4)
unp
4’8 ) 4,2
II/ICI'Il = T = 4J8; II/ICI'IZ = m = 4‘,27; II/ICH3 = 1_05 =4,

CpaBHeHHE WHTETpaJbHOTO TMOKazarens 3(PQGEKTUBHOCTH BapHUaHTOB
UCTIOJTHEHHUSI ~ pa3pabOTKH  TO3BOJMT  OMNPEACTUTh  CPABHHUTEIHHYIO
3¢ HeKTUBHOCTH TIpoekTa (cM.Tabm.32) u BBHIOpaTh Hawmbosee IenecooOpa3HbIi
BapUaHT U3 MpeioskeHHbIX. CpaBHUTENbHAS () GEKTHBHOCTD MPoeKTa (Dgp):

Iyen i
Aep = —— 4.

p
Lycn max

Tabnuua 32 — CpaBHutenbHas 3 (PEKTUBHOCTH pa3paboOTKu

Ne
IToka3arenn Hen.1 Ucn.2 Ucn.3
n/n
WuTerpanbHblil GUHAHCOBBIN MOKa3aTeNb 1 0.86 0.90
1 pa3paboTku ' '
WuTerpanbHblil OKa3aTenab pecypcodpPpexTus- 48 41 492
2 HOCTH pa3paboTKu ' ’ ’
3 WuTerpanbHblil mokazatesnb 3 (HEeKTUBHOCTH 4.8 4,2 4
CpaBuurenbHas 3pPeKTUBHOCT BapUAHTOB 1 1.09 12
4 UCIIOTHECHHSI ' ’

CpaBHUB 3HAUY€HMsS] WMHTETPAJIbHBIX TMOKa3zareyned 3(P(HEKTUBHOCTH MOMKHO

CACIaTb BBIBOA, YTO pCain3alus TCXHOJOIHMHK B IICPBOM HCIIOIHCHHU ABJIACTCA
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6onee 3(h(PEKTUBHBIM BapUAHTOM pEIICHMS 3aJadyM, MOCTABJICHHONW B JIaHHOMN
pabote ¢ mo3uruu (PUHAHCOBOU U pecypcHOU 3 (PEKTUBHOCTH.

B pabote TtpeboBasioch OmpenenuTh MOTEHIUAIBHBIX MOTpeOUTENeH
pe3yJbTAaTOB MCCIIEIOBAaHU, B pe3ybTaTe uero, ObIO BHIIBICHO, YTO pa3padoTKa
OyneT uMeTh CIOpPOC Y CIENYIONUX CETMEHTOB pBhIHKA — TPEANPHUATHS
noObIBaromied W mepepadarhIBAlOIE  MPOMBIIUICHHOCTH,  MPEANPHUSATHS,
OCYUIECTBJISIOIIME KOHTpoJib 3a mnapamerpamu OC wu  npeanpusiTus,
OCYUIECTBJISIONIME OOECIeUeHUe HACEICHHBIX ITYHKTOB IHUTHEBOW BOJOU, W,
OUMIIAIOIIME CTOYHYIO BOJy KaHAJIM3AIMOHHOW CUCTEMBI. B Xome paboThl ObLI
OCYITIECTBJICH aHAJIN3 KOHKYPEHTHBIX TEXHUYECKUX PEIICHUA, HA OCHOBAHUH YETO
OBLJIO BBISABICHO, YTO HanbOoJee 3HAYMMBIM TEXHUYECKUM KPUTEPUEM OIICHKU
pa3pabaThIBacMOU SYCHKH SBIICTCS IOBBIIMICHHE IPOU3BOAUTEILHOCTH TPyIa
MOJIb30BATESI.

st hbopMupoBaHUsS TPUUMHHO-CIIEICTBEHHBIX CBSI3€H MEXIy MpoOsieMon
¥ UCTOYHMKOM HeJIOpabOTKH, OblIa MOCTpoeHa auarpamma Mcukasel, IO KOTOPO
ompeneneHsl  00JacTH  MPOEKTa,  HYXKJaloluecs B JIONOJHUTEIbHBIX
HCCIIeTOBAHUSIX.

s aHanu3a HEOOXOIUMOCTH TEXHOJIOTUYECKOW AOpabOTKH MPOTOTHUIIA,
o1 mpoBeaeH SWOT-ananu3, pe3yibTaThl KOTOPOTO YKa3aldd Ha CHIbHBIE U
ciabbie CTOPOHBI pa3pabaTbiBaeMOl KOHCTPYKIIUU CPEACTBA MOHHUTOPHUHTA, TAKXKe
PacCMOTPEHBI BO3MOKHOCTH U YTPO3bI IJIs1 JAHHOTO MPOEKTA.

Pe3ynpTaThl aHamM30B MOCTPOEHHOW quarpaMmbl U nipoBegeHHoro SWOT-
aHaM3a TO3BOJIMJIM OMPEAENUTh, 4TO mpobjema OyJeT pelieHa B paMKax
peanu3anyd CTPAaTeTUU 1O BHEJAPCHHIO CHCTEMbl y4deTa H KOMIICHCAIINH
MEIIalImuXx  (aKTOpoB  aHAIM3UPYEeMOW  cpembl, MyTeM  BBEACHUSA
KOPPEKTUPYIOMUX KOIG(PUIIMEHTOB, U pa3paboTKe KopIyca M3 MPOYHOTO U
yCTOMUMBOTO Marepuana K paspymaronum dakropam OC (koppo3us, ymapsl,
AKTUBHBIC PJICMCHTBI IPUMECH ).

Hcxons u3 OIEHOK CTENEHW TOTOBHOCTH MPOEKTa K KOMMEpPIHAIA3AIUN

BHUAHO, YTO IIPOCKT HMCCT CPCIAHIOIO CTCIICHb TI'OTOBHOCTH. ITo BOIIpOCaM
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MapKETHUHIOBBIX  HMCCIIEOBaHUW,  (DUHAHCUPOBAaHUS  KOMMEpIMAJIU3AlINY,
HEOOXOJAMMO TMPUBJIEYCHHE B KOMaHAY NPOEKTa CIEHHAIMCTOB U3 JaHHBIX
oOyacTei.

B paspmene «/Hunmmanmus nDpOEKTa», OINPEAECIEHbl 3aUHTEPECOBAHHBIC
CTOpoHbI, B naHHOM cnydae 310 Kadenpa Oxomormm u BXI TIIY, Ttaxxke
PAacCCMOTPEHBI LIEJIA IIPOEKTAa M KPUTEPUM HMX JOCTHIKEHHS, TAKKE OIPEICICHBI
cocraB paboyeil TIpynmbl JaHHOTO NPOEKTa, poJib KAKIOTO YYACTHHKA,
BBINOJIHsIEMbIE (QYHKIUH, a TAKKE PACCUUTAHBI UX TPY103aTPAThI B IPOEKTE.

B paspene «lIlnanupoBanue ymnpaBieHHs HTPOEKTOM» ObUl CHOPMHUPOBAH
KaJICHJApHBIN TUIAaH MPOEKTa U JIMHEWHBIN IpaUK BBITOIHEHUS padoT, a TaKXKe, B
pe3ysibTaTe pacueToB, chopMHUpOBaH OIOPKET HAydHOro uccienoBanus. MTorosas

cymma Oro/IKeTa cocTaBuiIa
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3akJIroueHue

JIist mocTrKEeHUS 1Ie paOO0THI OBLITN PEIIESHBI CISAYIOIIHNE 3aa9Hn:

—  pazpaboTka Kopmyca;

—  BbIOpaH croco6 00e3BpPEeKMBAHMUS;

CymiecTByIOT MHOXECTBO HWHIWBUIYAIBHBIX CPEICTB I OYUCTKA H
o0e33apakuBaHNe BOJIBI B BUJIC aBTOPYYKH, & TAKKE €CTh U TAOJICTKH XUMUUYECKUE
oOe33apaxkuBaroiiee Boay. Hama 3amauya 3akiroyanach B TOM, YTO pa3paboTathb
CpeACTBO 0OoJiee HU3KHX II€HaX, YAOOCTBO M KayeCTBO B OAKCIUTyaTallWU.
Pazpaborana mis commatr MUC, a Takke HACEICHHIO IIOCTPAJaBIIEr0 OT
YpE3BbIYAMHBIX CHUTyallMd MPHUPOJHOrO XapakTepa, T € CEeJIeBOro MoToIla.
NunuBuayanbHOE CPeICTBO MO3BOJIUTH OUUCTUTH ONpPEEIeHHBIN 00bEM BOIBI HA
nepBbie HYXIbl. BpiOpan crmoco0, MUPOKO MCHOIB3YEMbIH OYHMCTKH BOJIbI
THUTIOXJIOPUTOM HATPHAI.

[Io pe3ynpraraM BBINIOJHEHHOTO 3aJaHus s pasfena «DUHAHCOBBIM
MEHEHKMEHT, pecypcoddPeKTUBHOCTh U pecypcocOepexeHre» OblJI0 JOCTUTHYTO
clenyroulee:

—  PacCYMTaHOONTUMAIILHOE

UCITIOJIb30BAHUSBPEMEHUHUPECYPCOB,HEOOXOAUMBIX ISl JTOCTHKEHUS
MOCTaBJICHHBIX 33]1a4;

- Paccuutan Or0KeT HaAy9HOT'O UCCIIEAOBAHMUS.

B paznene«CoumanbHas  OTBETCTBEHHOCTH» OIHKCAIU padboyee MecTo,
MPOBEJIM aHAIW3 BBIABICHHBIX BPEAHBIX WM OMACHBIXIPOSBICHUA  (aKTOPOB
MPOU3BOJACTBEHHON  Cpefibl  PAacCMOTPENM  3alllUTy TPU  BO3HUKHOBEHUU
Ype3BBIYAMHBIX CHTYAIlU, TIPABOBBIC W OPraHU3aIMOHHBIC BOIPOCHI 00CCTICUCHHUS
0€301MacHOCTH.

Ha ocHOBaHWM BBIIIEU3IIOKEHHOTO MOXXHO 3aKJIIOYUTh, 4YTO pabdoTa

BBITIOJTHEHA B MOJTHOM 00beMe, 11eJ1b IOCTUTHYTA.
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1. Hygienic tasks of disinfection of drinking water

The water of ordinary sources, does not meet the hygienic requirements for
drinking water. It requires cleaning and disinfection before the delivery to the
population. Purification of water including its clarification and discoloration is the
first stage in the preparation of drinking water. As a result of it, the suspended
substances of the helminth eggs and a significant part of the microorganisms are
removed from the water. But some of the pathogenic bacteria and viruses penetrate
through the treatment facilities and are contained in filtered water. To create a
reliable and controlled barrier to the possible transmission through the water of
intestinal infections and other dangerous diseases, its disinfection is used. Destruction
of live and virulent pathogens - bacteria and viruses. After all, microbiological water
pollution is the first in assessing the degree of risk to human health. Today it is
proved that the danger of diseases from pathogenic microorganisms present in water
is thousands of times higher than when water is contaminated with chemical
compounds of various nature. Therefore, disinfection to the extent that meets the
established hygienic standards is an indispensable condition for obtaining drinking
water.

In the practice of public water supply, reagent (chlorination ozonation effect
with silver preparations), reagent (ultraviolet rays exposure to pulsed electric
discharges by gamma rays, etc.) and combined methods of water disinfection are
used. In the first case, the proper effect is achieved by introducing biologically active
chemical compounds into the water. Reagentless methods of disinfection means the
treatment of water by physical influences. And in combined methods, both chemical
and physical effects are used.

When choosing the decontamination method, one should take into account the
danger to human health of residual amounts of biologically active substances used for
decontamination or the possibility of changing physicochemical properties of water
(for example, formation of free radicals) during disinfection. Important characteristics

of the method of decontamination are also its effectiveness in relation to various
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types of micropopulation of water, the dependence of the effect on environmental
conditions.

In the chemical process of disinfection of drinking water in order to achieve a
persistent disinfection effect, it is necessary to correctly determine the dose of the
reagent introduced and to ensure a sufficient duration of its contact with water. The
dose of reagent is determined by trial disinfection or calculation methods. To
maintain the necessary effect in chemical methods of disinfection of drinking water,
the reagent dose is calculated with an excess (residual chlorine residual ozone)
guaranteeing the destruction of microorganisms entering the water for some time
after disinfection.

In physical methods, it is necessary to bring to the unit of water volume a
given amount of energy defined as the product of the intensity of the effect (radiation
power) for the contact time.

There are other limitations in the use of this or that method of water
disinfection. On these limitations, as well as on the merits and demerits of

disinfection methods, we will dwell in detail below.
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2. Reagent (chemical) methods of drinking water disinfection

2.1 Chlorination

The most common and proven method of water disinfection is primary
chlorination. At the present time 98 6% of water is disinfected by this method. The
reason for this is the increased efficiency of water disinfection and the economics of
the technological process in comparison with other existing methods. Chlorination
allows not only to purify water from undesirable organic and biological impurities
but also completely remove the dissolved salts of iron and manganese. Another
important advantage of this method is its ability to provide microbiological safety of
water when it is transported to the user due to the effect of the intervention.

The essential lack of chlorination is the presence in the treated water of free
chlorine, which impairs its organoleptic properties and is the cause of the formation
of collateral halogen-containing compounds (SCS). Most of the GCC are
trihalomethanes (TGM) - chloroform dichlorobromomethane dibromochloromethane
and bromoform. Their formation is due to the interaction of active chlorine
compounds with organics of natural origin. This process is extended up to several
tens of hours and the amount of THM formed, other things being equal, is greater the
higher the pH of the water. To eliminate impurities, additional water treatment with
carbon filters is required. At the present time, the maximum allowable concentrations
for chlorinated by-products are established in various developed countries in the
range from 0 06 to 0 2 mg / | and correspond to the current scientific understanding of
the degree of their health hazard.

Chlorination of water uses substances such as chlorine itself (liquid or
gaseous) chlorine dioxide and other chlorine-containing substances.

2.1.1 Chlorine

Chlorine is the most common of all substances used for disinfection of
drinking water. This is due to the high efficiency of the simplicity of the
technological equipment used, the cheapness of the reagent used - liquid or gaseous

chlorine - and the relative simplicity of maintenance.
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A very important and valuable quality of chlorine use is its aftereffect. If the
amount of chlorine is taken with some calculated excess so that after passing the
purification structures in water there is 0 3-0 5 mg / | residual chlorine, then there is
no secondary growth of microorganisms in the water.

However, chlorine is a potent toxic substance requiring special measures to
ensure safety when transporting storage and use; The world on the prevention of
catastrophic consequences in emergency emergencies. Therefore, there is a constant
search for agents combining the positive qualities of chlorine and not having its
deficiencies.

At the same time with the disinfection of water, oxidation reactions of organic
compounds take place when organochlorine compounds with high toxicity
mutagenicity and carcinogenicity are formed in water in water. Subsequent cleaning
of water on an active angle can not always remove these compounds. In addition to
the fact that these chlorinated compounds have a high resistance to become pollutants
of drinking water, they pass through the water supply and sewerage system, causing
pollution of the rivers downstream.

The presence of by-products in water is one of the disadvantages of using
gaseous as well as liquid chlorine (CI2) as a disinfectant.

2.1.2 Chlorine Dioxide

At present, the use of chlorine dioxide (CIO2) is also proposed for the
disinfection of drinking water, which has several advantages such as: a higher
bactericidal and deodorizing effect. The absence of organophosphate qualities in the
products of processing organochlorine compounds does not require the transportation
of liquid chlorine. However, chlorine dioxide is expensive and must be made locally
in a rather complicated technology. Its application has a prospect for installations
with relatively low performance.

The effect on the causative flora of CIO2 is due not only to the high content of
the reaction of the liberated chlorine and the resulting atomic oxygen. It is this

combination that makes chlorine dioxide a more powerful disinfecting agent. In
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addition, it does not impair the taste and smell of water. The persistent factor in the
use of this disinfectant until recently was the increased explosive hazard that
complicated its production of transportation and storage. However, modern
technologies allow to eliminate this deficiency due to the production of chlorine
dioxide directly at the place of application.

2.1.3 Sodium Hypochlorite

The technology of using sodium hypochlorite (NaCIlO) is based on its ability
to disintegrate in water with the formation of chlorine dioxide. The use of
concentrated sodium hypochlorite by one third reduces the secondary pollution in
comparison with the use of chlorine gas. In addition, transportation and storage of a
concentrated solution of NaClO is fairly simple and does not require increased
security measures. Also, the production of sodium hypochlorite is also possible
directly on site by electrolysis. Electrolytic method is characterized by low costs and
safety; The reagent is easily dosed, which makes it possible to automate the process
of water disinfection.

2.1.4 Chlorinated preparations

The use of chlorine-containing reagents (chloric lime of sodium hypochlorites
and calcium) for water disinfection is less dangerous in maintenance and does not
require complicated technological solutions. True, the reagent economy used here is
more cumbersome, which is associated with the need to store large quantities of
drugs (3-5 times more than using chlorine). The volume of traffic increases by the
same amount. During storage, partial decomposition of the reagents occurs with a
decrease in the chlorine content. It remains necessary to install a system of exhaust
ventilation and compliance with safety measures for maintenance personnel.
Solutions of chlorine-containing reagents are corrosive and require equipment and
pipelines of stainless materials or with anti-corrosion coating.

Increasingly, especially in small water treatment plants, plants for the
production of active chlorine-containing reagents using electrochemical methods are

purchased. In Russia, several enterprises offer Saner-type sanatoriums-Chlorel-200
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for the production of sodium hypochlorite by the method of diaphragm electrolysis of
common salt.

2.2 Ozonation

The advantage of ozone (O3) over other disinfectants lies in its inherent
disinfecting and oxidizing properties due to the release of active atomic oxygen,
which destroys the enzyme systems of microbial cells when exposed to organic
objects, and oxidizes certain compounds that give the water an unpleasant smell (eg
humic bases). In addition to the unique ability to kill bacteria, ozone has a high
efficiency in the destruction of spores of cysts and many other pathogenic microbes.
Historically, the use of ozone began as early as 1898 in France, where for the first
time pilot-industrial installations for the preparation of drinking water were created.

The amount of ozone necessary for the disinfection of drinking water depends
on the degree of water pollution and is 1-6 mg / | when contacting in 8-15 minutes;
The amount of residual ozone should not exceed 0 3-0 5 mg / | because a higher dose
gives the water a specific smell and causes corrosion of water pipes.

From the hygienic point of view, ozonation of water is one of the best ways to
disinfect drinking water. With a high degree of water disinfection, it provides its best
organoleptic indices and the absence of highly toxic and carcinogenic products in
purified water.

Limitations for the spread of ozonization technology are the high cost of
equipment, high power consumption, significant production costs and the need for
highly skilled equipment. The latter fact led to the use of ozone only with centralized
water supply. In addition, in the process of operation it has been established that in a
number of cases (if the temperature of the treated natural water exceeds 22 ° C)
ozonization does not allow achieving the required microbiological indices due to the
absence of prolongation of the disinfecting effect

The method of water ozonation is technically complex and most expensive
among other methods of disinfection of drinking water. The technological process

involves successive stages of purifying the air of its cooling and drying the ozone
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synthesis of mixing the ozone-air mixture with the treated water and removing the
residual ozone-air mixture into the atmosphere. All this limits the use of this method
in everyday life.

Another significant disadvantage of ozonation is the toxicity of ozone. The
maximum allowable content of this gas in the air of industrial premisesis0 1 g/ m3.
In addition, there is a danger of an explosion of the ozone-air mixture.

Existing designs of modern ozonizers are a large number of closely spaced
cells formed by electrodes, one of which is under high voltage and the other is
grounded. Between the electrodes with a certain periodicity there is an electric
discharge resulting in the formation of ozone in the area of action of the cells from
the air. The resulting ozone-air mixture sparges the treated water. Prepared in this
way water to taste smell and other properties is superior to water treated with
chlorine.

2.3 Other reagent methods of water disinfection

The use of heavy metals (copper The solution is acceptable for small-sized
individual installations. A significant drawback is the change in iodine concentration
during operation and the lack of constant monitoring of its concentration.

The use of active coals and cation exchangers saturated with silver, for
example C-100 Ag or C-150 Ag of Purolite, pursues the goal of not preventing the
"silvering" of water and preventing the development of microorganisms when the
movement of water stops. At stops, ideal conditions for their reproduction are created
- a large amount of organic matter is trapped on the surface of particles with their
huge area and elevated temperature. The presence of silver in the structure of these
particles sharply reduces the probability of seeding the loading layer. Silver-
containing cation exchangers developed by JSC NIIPM - KU-23SM and KU-23SP -
contain much more silver and are intended for disinfection of water in small-capacity

plants.
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3. Physical methods of drinking water disinfection

3.1 Boiling

Of the physical methods of water disinfection, the most common and reliable
(in particular at home) is boiling.

At boiling, most bacteria are killed of bacteriophage viruses of antibiotics and
other biological objects that are often found in open water sources and, as a
consequence, in central water supply systems.

In addition, when boiling water, the gases dissolved in it are removed and the
rigidity decreases. The taste of water during boiling varies little. It is true for reliable
disinfection it is recommended to boil water for 15 to 20 minutes. During short-term
boiling, some microorganisms of their spores of helminth eggs can maintain viability
(especially if microorganisms are adsorbed on solid particles). However, the use of
boiling on an industrial scale is of course not possible in view of the high cost of the
method.

3.2 Ultraviolet radiation

Treatment with UV radiation is a promising industrial method of water
disinfection. This applies light with a wavelength of 254 nm (or close to it) which is
called bactericidal. The disinfecting properties of such light are due to their action on
the cellular metabolism and especially on the enzyme systems of the bacterial cell. At
the same bactericidal light destroys not only vegetative but also spore forms of
bacteria.

Modern methods of disinfection of drinking water

Modern UV decontamination units have a capacity from 1 to 50 000 m3 / h
and are a chamber made of stainless steel with UV-protected UV-protected
transparent quartz covers. Water passing through the decontamination chamber is
continuously exposed to ultraviolet radiation which kills all microorganisms in it. The
greatest effect of disinfection of drinking water is achieved with the arrangement of
UV-systems after all other cleaning systems as close as possible to the place of final

consumption.
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This method is acceptable as an alternative and complement to the traditional
means of disinfection because it is absolutely safe and effective.

It is important to note that unlike oxidative methods, UV toxin does not
produce secondary toxins, and therefore there is no upper dose threshold for
ultraviolet irradiation. By increasing the dose, it is almost always possible to achieve
the desired level of decontamination.

In addition, UV irradiation does not degrade the organoleptic properties of
water, so it can be attributed to environmentally friendly methods of its treatment.

However, this method has certain drawbacks. Like ozonation, UV treatment
does not provide a prolonged effect. It is the lack of aftereffect that makes its
application problematic when the time interval between the impact on water and its
consumption is sufficiently large, for example, in the case of centralized water
supply. For individual water supply, UV installations are the most attractive.

In addition, reactivation of microorganisms and even the development of new
strains resistant to radiation damage are possible.

This method requires the strictest observance of technology

The organization of the UV decontamination process requires large capital
investments than chlorination but less than ozonation. Lower operating costs make
UV disinfection and chlorination comparable in economic terms. The power
consumption is insignificant and the cost of an annual lamp replacement is no more
than 10% of the installation price.

Factor reducing the effectiveness of UV disinfection plants for long-term
operation is the contamination of quartz covers of lamps with organic and mineral
deposits. Large installations are equipped with an automatic cleaning system that
carries out washing by circulating through a water installation with addition of food
acids. In other cases, mechanical cleaning is used.

Another factor that reduces the effectiveness of UV disinfection is the
turbidity of the source water. The scattering of rays significantly impairs the

efficiency of water treatment.
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3.3 Electropulse mode

Enough A new method of water disinfection is the electropulse method - the
use of impulsive electrical discharges (IED).

The essence of the method is the occurrence of an electro-hydraulic impact of
the so-called LA Yutkin effect.

The technological process consists of six stages:

The flow of fluid into the working volume with a uniform velocity
distribution profile (the working volume is filled with an air gap and the uniform
distribution of the liquid helps to reduce the energy intensity of the process)

Charging the power storage unit in constant power mode

The initiation of one or a series of electrical discharges in a liquid at a rising
edge of the leading edge of the voltage of at least 1010 V / s (energy is metered by
counting charges)

Strengthening the effect of destruction of microorganisms due to the
formation of stretching waves when reflection of compression waves formed by an
electric discharge from the free surface of a liquid

Suppression or damping of shock waves in the supply and discharge lines to
eliminate their destruction

Removal of disinfected liquid from the working volume.

In addition, in a particular case, it is possible to initiate electrical discharges in
a volume that is retained or increased by the amplitude of the compression waves,
separated from the working volume by the medium. An example of a material that is
a medium that retains the amplitude of a wave at the boundary with water can be
polystyrene foam.

In the process of disinfection of drinking water by an electropulse method, a
large number of phenomena occur: powerful hydraulic processes the formation of
shock waves of ultrahigh pressure ozone formation phenomena of cavitation
intensive ultrasonic vibrations the emergence of impulsive magnetic and electric

fields increase in temperature. The result of all these phenomena is the destruction in
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water of almost all pathogenic microorganisms. It is very important to note that the
water treated by the IED acquires bactericidal properties that persist up to 4 months.

The main advantage of the electroimpulse method of disinfection of drinking
water is ecological purity and also the possibility of using large volumes of liquid.

However, this method has a number of disadvantages, in particular, relatively
high energy intensity (0 2-1 kWh / m3) and as a consequence - high cost.

Electrochemical method.

Serially produced installations "Emerald" "Sapphire” "Aquamina", etc. Their
work is based on the transmission of water through an electrochemical diaphragm
reactor separated by an ultrafiltration metal-ceramic membrane to the cathode and
anode regions. When a direct current is applied to the cathode and anode chambers,
the formation of alkaline and acidic solutions leads to the electrolytic formation of
active chlorine. In these environments almost all microorganisms are destroyed and
partial destruction of organic contaminants occurs. The design of the flowing
electrochemical cell is well developed and a set of a different number of such
elements obtains settings of a given capacity.

3.4 Decontamination by ultrasound

In some cases, ultrasound is used to disinfect water. This method was first
proposed in 1928. The mechanism of action of ultrasound is not fully understood. In
this regard, the following assumptions are made:

- ultrasound causes the formation of voids in a strongly vortex space that
leads to rupture of the bacterial cell wall;

- ultrasound causes the release of gas dissolved in the liquid and the gas
bubbles in the bacterial cell cause its rupture.

The advantage of using ultrasound in front of many other means of
disinfection of sewage is its insensitivity to such factors as high turbidity and color of
water, the nature and quantity of microorganisms, and the presence of dissolved

substances in water.
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The only factor that influences the effectiveness of ultrasonic wastewater
disinfection is the intensity of ultrasonic vibrations. Ultrasound is a sound vibration
whose frequency is much higher than the level of audibility. The frequency of
ultrasound from 20,000 to 1,000,000 Hz is the consequence of which is its ability to
have a harmful effect on the state of microorganisms. The bactericidal effect of
ultrasound of different frequencies is very significant and depends on the intensity of
the sound oscillations.

Disinfection and purification of water by ultrasound is considered one of the
newest methods of disinfection. The ultrasonic effect on potentially dangerous
microorganisms is not often used in filters for disinfection of drinking water, however
its high efficiency makes it possible to talk about the promising nature of this method
of water disinfection, despite its high cost.

3.5 Radiation disinfection

There are proposals for use for disinfection of gamma radiation.

Gamma-installations of the RHUND type work according to the following
scheme: water enters the cavity of the mesh cylinder of the receiving and separating
apparatus where the solid inclusions are entrained upward by the auger being
squeezed out in the diffuser and sent to the collector bin. Then the water is diluted
with conventionally pure water to a certain concentration And fed to the apparatus of
a gamma-system in which a decontamination process takes place under the influence
of gamma radiation of the Co60 isotope.

Gamma radiation has a depressing effect on the activity of microbial
dehydrogenases (enzymes). At high doses of gamma radiation, most of the causative
agents of such dangerous diseases as typhoid poliomyelitis die, etc.

3.6 Other physical methods

To the physico-chemical methods of water disinfection, the use of ion-
exchange resins should be included for this purpose. G.Gillissen (1960) showed the
ability of anion-exchange resins to release liquid from bacteria of the group col.

Resin regeneration is possible. We EV Shtannikov (1965) established the possibility
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of purifying water from viruses by ion-exchange polymers. In the author's opinion,
this effect is associated with both the sorption of the virus and its denaturation due to
an acidic or especially alkaline reaction. In another work, Shtannikov points to the
possibility of disinfection of water by ion-active polymers where the toxin of
botulism is located. Disinfection occurs due to the oxidation of the toxin and its
sorption.

In addition to the above physical factors, the possibility of disinfecting water

with high-frequency currents by magnetic treatment was studied.
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4. Complex disinfection

In many cases, the most effective is the integrated use of reagent and non-
reagent methods of water disinfection. The combination of UV-disinfection with
subsequent chlorination with small doses provides both the highest degree of
purification and the absence of secondary bio-contamination of water. Thus, by
treating the pool water with UV irradiation in combination with chlorination, not only
a high degree of decontamination is achieved, a reduction in the threshold
concentration of chlorine in water but also, as a result, a significant saving in
consumption of chlorine and improvement of the situation in the basin itself.

Similarly, the use of ozonation is distributed in which the microflora and
some organic contaminants are destroyed, followed by gentle chlorination ensuring
that there is no secondary bio-contamination of water. At the same time, the
formation of toxic organochlorine compounds is sharply reduced.

Since all microorganisms are characterized by certain sizes by passing water
through a filtering wall with pore sizes smaller than microorganisms, it is possible to
completely purify water from them. So filtering elements having a pore size of less
than 1 micron according to the current Tl 10-5031536-73-10 for non-alcoholic
products are considered to be sterilizing. Although this only removes bacteria from
the water, bacteria but not viruses. For more "thin" processes when the presence of
any microorganisms is unacceptable, for example in microelectronics, filters with

pores of a size not exceeding 0 1-0 2 microns are used.
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5 Disinfection of water with sodium hypochlorite

Sodium hypochlorite is obtained chemically by chlorination of alkali or
electrochemically by electrolysis of an aqueous solution of sodium chloride in a bath
without a diaphragm. The electrochemical method was developed in 1882. A.P.
Lidov and V.A. Tikhomirov. [1]

In the electrochemical preparation of NaClO there is an advantage over the
chemical; It is that there is no need to spend scarce raw materials: caustic alkali and
chlorine, do not transport them and much easier safety techniques.

The main advantage of obtaining GCHN by electrolysis is the compactness
and uncomplicated operation of plants, the simplest raw material is sodium chloride
(table salt) and the product is obtained directly at the place of consumption.

The simplicity of obtaining sodium hypochlorite by electrochemical means
makes it possible to prepare it in the field.

Approximately the share of consumption of active chlorine (in terms of
100%) in the form of separate chlorine-containing compounds, as a percentage of
total consumption, is as follows:

Table 2.Polya consumption of active chlorine

1 2
994r 001 r
Liquid chlorine 7 7
8 1
Solutions of sodium hypochlorite 8 1
5
Powdered calcium hypochlorite 6 6
Solutions of calcium hypochlorite 3 3
5
Chlorine lime 2 2
5
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Other products 2 2

This table shows that in recent years the consumption of sodium hypochlorite
has increased significantly.

In this project, a method for obtaining sodium hypochlorite by electrolysis of
sodium chloride solutions is considered, which allows to significantly reduce
production costs.

Interest in electrochemical production of sodium hypochlorite has intensified
in recent years after the appearance of convenient semiconductor rectifiers. In some
cases, the organization of production of hypochlorite by an electrochemical method at
the site is more advantageous than imported liquid chlorine.

5.1.Physico-chemical properties of chlorine

Chlorine at atmospheric pressure is a gas of yellow-green color Compressed
at atmospheric pressure, gaseous chlorine is converted to a liquid at t = - 340C.
Chlorine forms explosive mixtures with hydrogen, which can explode from the action
of a spark, light, heat. Chlorine is highly soluble in water and partially interacts with
it according to the equation:

Cl2 + H20 HCIO + HCI (2.1)

The solubility of chlorine in water decreases with increasing temperature. The

solubility of aqueous solutions of alkali metal chlorides decreases with increasing

solution concentration and temperature. [2]

5.2.Properties of chloride and sodium hypochlorite

Sodium chloride is colorless crystals, its density is 2.16 g / cm3, it readily
dissolves in water, the solution boils at a temperature higher than ordinary water. Salt
deposits are represented by three main types: fossil salt (about 99% of reserves); Salt
deposits with bottom sediments of a self-contained salt (0.77%); The rest is
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underground brines. The main supplier of rock salt for the chlorine industry is the

Artemovskoye deposit. The composition of this salt is as follows:

Sodium chloride ......occvvveeeiiiiieeeee e, 97.5-99%
Calciumsulfate .......ccceeevveecvviiieeieeiieees 0.3-0.4%
Magnesium sulphate ...........ccccooeiiiiiiiinnnn o 0.05-0.3%

Insoluble residue 0.1-0.3%

Molecular mass of sodium hypochlorite NaClO (according to the international
atomic masses of 1971) is 74.44. The industry is produced in the form of agueous
solutions of various concentrations.

When heated above 350C, sodium hypochlorite decomposes with the
formation of chlorates and the release of chlorine and oxygen.

Sodium hypochlorite is non-flammable and non-explosive. However, sodium
hypochlorite in contact with organic combustible substances (sawdust, rags, etc.)
during drying can cause their self-ignition. When exposed to colored objects, sodium
hypochlorite of all grades may cause their discoloration.

Sodium hypochlorite is readily soluble in water; With prolonged storage and
especially in the light - decomposes. Weak alkaline solutions of sodium hypochlorite
can be stored for 10 to 15 days. The stability of the solution can be increased by
adding small amounts of organic compounds, for example acetone. Hypochlorite of
sodium can be stable only in a dissolved form. Solutions of sodium hypochlorite - a
light green color due to dissolved chlorine. They are energetic oxidants:

ClO-+2H++2e=Cl-+ H20E0=1,69V (2.2)

The limiting concentration at which NaClO can be stored for a long time is
approximately 200 g / | at t = 15-200C and pH = 11. Solutions obtained by
electrolysis of neutral solutions of common salt have a concentration of about 12 g/ I.

[2]

5.3. Production of oxygen chlorine-containing inorganic compounds
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Oxygen chlorine-containing inorganic compounds include: hypochlorites -
hypochlorous acid salts (HCIO), chlorates - salts of chloric acid (HCIO3) and
perchlorates - salts of perchloric acid (HC104). The main way of obtaining these
salts is electrolysis. For chlorates:

Anode: Cl- + 3H20 = CIO3- + 6H + + 6e (2.3)
For perchlorates:
Anode: Cl- + 3H20 = CIO3- + 6H + + 6e (2.4)

Often the process of formation of the chlorate ion goes through the formation
of a hypochlorite ion:

6CIO- + 3H20 = 2CIO3- + 4CI- + 6H + + 3/2 02 + 6 € (2.5)

When heated above 4000 C, the chlorates decompose according to the

equation:
2NaClO3 = NaClO4 + NaCl + 02 (2.6)

Unlike hypochlorites, chlorates and perchlorates of sodium and potassium

crystallize in anhydrous form. The most common material of the anode in

electrolysers is graphite for the production of these salts. [3]

5.4 Methods for producing sodium hypochlorite
5.4.1 Chemical method for the production of sodium hypochlorite
Among the chemical methods, the following are most applicable:
A) Chlorination of solutions of caustic soda (up to 30% by weight of NaOH):
2NaOH + CI2 NaClO + NaCl + H20; (2.7)
B) Chlorination of soda solution:
2Na2CO0O3 + CI2 + H20 NaClO + NaCl + 2NaHCO3; (2.7)
During subsequent chlorination the reaction proceeds:
2NaHCO3 + CI2 NaClO + NaCl + 2C02 + H20; (2.8)

Further, CO2, as a stronger acid, displaces HCIO from NaClO:

2NaClO + CO2 + H20 Na2CO3 + 2HCIO; (2.9)

Free HCIO is a very strong oxidizer and reacts with NaClO:
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NaClO + 2HCIO = NaClO3 + 2HCI (2.10)
In order to avoid the conversion of NaClO to NaClO3, the soda is chlorinated
to a neutral or slightly alkaline reaction, preventing the release of CO2.
C) Exchange decomposition of Ca (CIO) 2 with Na2S0O4 or Na2CO3:
Ca (CIO) 2 + Na2S0O4 CaS0O4 + 2NaClO; (2.11)
Ca (CIO) 2 + Na2C0O3 CaCO03 + 2NaClO; (2.12)

5.4.2 Electrochemical method for the production of sodium hypochlorite

The essence of the electrochemical method is as follows: in the electrolysis of
NaCl solutions in electrolytic cells without a diaphragm, Cl- and OH- ions are
discharged at the anode-a CIO ion is formed:

Cl- + 20H-2e-CIO- + H20; (2.13)

Simultaneously, the apparatus produces a chemical formation of NaCIO due
to the interaction of alkali formed on the cathode with the products of hydrolysis of
chlorine:

CI2 + H20 HCIO + HCI; (2.14)
NaOH + HCIO NaClO + H20; (2.15)
NaOH + HCI NaCl + H20; (2.16)
> CI2 + 2NaOH NacClO + NaCl + H20; (2.17)

The hypochlorite ion discharge potential at the anode is less electropositive
than in the chloride ion. At low concentrations of sodium hypochlorite in solution and
low pH, when low-dissociated hypochlorous acid is present in the solution, the
concentration of hypochlorite ions is low, and the current loss to the discharge of
these ions has little effect on the current yield. With an increase in the CIO-
concentration, as well as an increase in the pH, a well-dissociated NaCIlO salt is
formed, the current losses per discharge of hypochlorite ions and their oxidation in
the bulk of the solution greatly increase. In addition, the reaction can occur on the
anode:
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6CIO-CIO3- + 3/2 02 + 5CI- (2.18)

In the electrolyte, the above-mentioned reactions of the usual chemical
oxidation of hypochlorite to chlorate can occur, under the action of free hypochlorous
acid:

2HCIO + CIO-CIO3- + 2Cl- + 2H + (2.19)
HCIO + 2CIO-CIO3- + 2CI- + H + (2.20)

At the cathode, a reaction sometimes occurs:

CIO- + H20 + 2e Cl- + 20H- (2.21)

The rate of cathodic reduction of the hypochlorite ion is limited at the rate of
supply of these particles to the surface of the electrode and increases with increasing
intensity of stirring of the electrolyte. The current loss to the cathodic reduction and
the anodic oxidation of the hypochlorite ion is directly proportional to its
concentration, inversely proportional to the current density and increases by about
2% with an increase in temperature by 10 ° C. To reduce the loss of recovery and
increase the current output, it is necessary to work at a current density at the cathode
higher than at the anode.

To reduce the rate of reduction, salts are added to the solution, forming
porous films on the cathode that make it difficult to approach the cathode of the
hypochlorite ion. For example, chromium (111) salts, unless of course their presence
does not interfere with the further use of the product. To NaClO and HCIO do not
convert to chlorate, it is necessary to conduct the process with neutral solutions of
NaClIO.

It is useful to conduct the process at the lowest possible temperature and limit
the concentration of sodium hypochlorite obtained, to reduce the rate of its
conversion into chlorate by chemical means, and to reduce the rate of catalytic
decomposition of sodium hypochlorite.

To prevent cathodic reduction of hypochlorite, calcium salts are introduced
into the electrolyte. The effect of these additives is that a thin film of calcium

hydroxide is formed on the cathode, which serves as a diaphragm to prevent the
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hypochlorite from contacting the cathode. The best additive is bichromate, but its use
IS excluded due to the coloring of solutions used for bleaching tissues and
chlorinating water.

The addition of calcium salts has a beneficial effect only in a neutral or
slightly alkaline medium, in an acidic medium, because of the dissolution of calcium
hydroxide, this additive does not give a positive effect.

The process of electrolysis must be conducted in conditions that prevent the
conversion of the resulting sodium hypochlorite and hypochlorous acid to chlorate,
both electrochemically and chemically, as well as under conditions allowing losses to
the cathodic reduction of hypochlorite. To do this, use neutral solutions of salt (Fig.)
Salt at the lowest possible temperature and limit the concentration of sodium
hypochlorite to reduce the rate of its conversion into chlorate by chemical means. At
a low temperature, the rate of decomposition of sodium hypochlorite solutions
decreases, the reaction occurs in the electrolyte volume:

2HCIOHCI + 02 (2.22)

This process is catalytically accelerated in the presence of salts of heavy
metals in the electrolyte. The decomposition can also be accelerated in the presence
of iron, cobalt, nickel in the solution, which together for this process are called "triple
catalysts."

Stirring of the electrolyte promotes more complete interaction of cathodic and
anodic electrolysis products, the formation of hypochlorite and prevention of losses
of elemental chlorine with gases, but at the same time facilitates the supply of
hypochlorite and chlorate ions to the cathode surface and increases losses for
cathodic reduction. In practice, they prefer to conduct intensive mixing of the
electrolyte, since the advantages obtained in this case prevalil.

As the concentration of NaCl in the electrolyte increases, the chlorine release
potential decreases, the current lost to oxygen release decreases, and the yield of

hypochlorite increases by current. In addition, the electrical conductivity of the
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solutions increases, the loss of voltage to overcome the resistance of the electrolyte
and the voltage on the cell decreases.

Although the best anode material for the production of hypochlorite is
platinum platinum, almost exclusively graphite is used in the industry. Recently,
there are proposals to use as an anode material Platinized titanium, titanium dioxide-

based lead dioxide and magnetite. [4]

5.4.3. Basic electrode reactions
Cathode Reaction:

H20 + 2e H2 + OH- (2.23)
Anode reaction:

2CI-2 e CI2 (2.24)
The total reaction:
NaCl + H20 NaClO + H2 (2.25)

lons can be present in the solution: Cl-, Na +, H +, ClO-, OH-, CIO3-.
In the ionic form, the total reaction will look like this:

Cl- + H20 CIO- + H2 (2.26)
The process of anodic oxidation of the hypochlorite ion looks like this:

6ClO-4e CIO3- + 3/2 02 + 5CI- (2.27)
Cathodic reduction:
CIO- + H20 + 2e CI- + 20H- (2.28)

Sometimes oxygen can be released at the anode:

2H20 - 4e 4H + + 02 (2.29)
And react with the anode material (graphite):

2C + 02 2 CO (2.30)
C+02C02 (2.31)

5.4.4. Preparation of brine

Raw materials for preparation of brine
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The raw material for the electrolytic production of chlorine and caustic soda is
ordinary table salt.

The pure common salt is made up of sodium chloride crystals. In natural table
salt, besides NaCl, there are various impurities, most often calcium chloride CaCl2,
magnesium chloride MgCl2, calcium sulfate CaS04, magnesium sulfate MgSO4 and
some others.

In the presence of a small amount of iron compounds, table salt is yellowish
in color.

Cooking salt is widely distributed in nature. Huge amounts of it are contained
in sea water, in the water of salt lakes, in underground brines. There are also deposits
of natural rock salt.

Sea water. In the waters of the seas and oceans, inexhaustible amounts of salt
are dissolved. The concentration of NaCl in the water of the oceans averages 33-36 g
/ 1. In sea water, the content of table salt varies considerably, depending on the
amount of fresh water brought by the rivers to the sea. Industrial use of sea water for
the production of salt is possible only in shallow bays or estuaries, where as a result
of natural evaporation of water, a concentrated brine can form.

In the absence of estuaries on the seashore create artificial small ponds, which
are then filled with sea water. With the natural evaporation of the oxen in such
reservoirs, sodium chloride is precipitated in the form of crystals.

This method was widely used only in areas with a hot climate, where
intensive evaporation of water from water bodies occurs. Salt Lake. Many lakes are
known, the water of which contains a significant amount of table salt. In the area of
such lakes, the influx of fresh water is small, and the evaporation of water is so
intense that at certain times of the year salt crystals are precipitated from the salt-
laden lake (brine) saturated with salt. Such lakes are called self-planting, and the salt

extracted in them is a self-planting salt.
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In Russia, there is a large number of self-planting lakes, of which annually
receive a significant part of the extracted salt. Among the largest are Lake
Baskunchak (Lower Volga), Elton (Lower Volga), and others.

Rock salt. Cooking salt in the form of deposits is a dense mass, called rock
salt. Large deposits of rock salt are available in Berezniki-Solikamsk and
Shumkovskoye deposits (Perm region).

Underground brines. In many regions of Russia there are underground brines
with a significant content of table salt, which are directly used or can be used for
industrial needs. In the area of Slavyansk or Berezniki, underground brines were used
for many years to produce soda ash and electrolytic chlorine and caustic soda.
Underground brines at a depth of 1000-1500m exist near Moscow and Gorky.
However, the content of table salt in them is less, and the salts of calcium and
magnesium are higher than in brines mined in the regions of Slavyansk and
Berezniki.

An approximate composition of the underground brines of some deposits is
given in Table 3.

Table 3.-Example composition of natural underground brines

Deposit Composition, g/ |
Na Ca Mg? S
Berezniki 298 2, 1,4 4,
Slavyansk 304 (17 0,24|08
Moscow(Boyenskaya 225 2, 3,01 4,
well)) 12 24

The extraction of rock salt is associated with the construction of mines and
significant labor costs. Therefore, at salt plants located near deposits, it is widely
practiced to prepare brine by underground dissolution of rock salt. This method is

very economical, and at a high thickness of the layers being developed and the
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quality of the salt in them it is possible to obtain a brine with a high content of table
salt (up to 310 g/ I) and a low content of impurities.

Obtaining a brine by underground dissolving salt for chlorine plants is used,
for example, in the plants of the DonSoda, in Slavyansk, Usolye-Irkutsk, Sterlitamak,
and others.

For the underground dissolution of the wells, the wells are drilled. The

arrangement of a well using a countercurrent leaching method is shown in Fig. 2.

L

Fig. 2.- brine for underground
Dissolution of salt by the method of countercurrent leaching:1 - pipe for brine extraction; 2

-pipefor water injection;3 - leaching chamber; 4 - a layer of rock salt.

Two concentrically arranged pipes are installed in the drilled well. The inner
pipe 1 is lowered to the base of the salt layer being developed, the outer pipe 2 is to
the top of the developed formation. The water is pumped into the space between the
pipes, the brine is pumped out through the inner pipe 1. As the salt dissolves in the
thickness of the formation, chamber 3 is formed in the form of an inverted cone.
When the chamber blurs and the angle of inclination of the chamber walls increases,
sediment is deposited on them and the dissolution rate of the salt decreases. When
this angle decreases to 35-40 °, the sludge ceases to slide off the walls of the chamber
and is deposited on them in a dense layer, as a result of which the salt dissolves and

the work of the well (campaign) is completed.
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Also, the underground dissolution of the salt is carried out using the hydrube
method (Figure 3). The advantage of this method is that during the borehole
campaign it is possible to dissolve a larger salt pool (diameter 100-120 m) along the
entire height of the salt layer being developed. When dissolving according to the

method of countercurrent leaching, the volume of soluble salt mass is much less.

Fig.3. Scheme of underground salt dissolution by hydraulic hydraulics.
A - the initial period of work; B - the final period of work;I - rocks covering and
underlying rock salt;2 - rock salt; 3 - water; 4 - tamponage (cement);

As shown in Figure 3, three concentric pipes are installed in the well. The
inner pipe, lowered to the base of the formation, serves to pump the finished brine.
The second concentric pipe, lowered 1.5-2 m above the first, is fed with water
through the annular space between the pipes. The third tube serves to supply oil or
compressed air through the annular space between the pipes. When the salt is
dissolved in the formation, a chamber with a diameter of 100-120 m is created. Due
to the supply of oil (or air) in the chamber, a constant level of water is maintained - at
an altitude of 1.5-2 m from the base of the formation. By regulating the flow of oil (or
air), the water level gradually raises, resulting in a uniform dissolution of the roof of
the chamber to the full production of salt along the height of the formation.

Hard salt is tried by water transport. If this is not possible, use rail or mixed
transport. With prolonged transport in winter, the salt is frozen, and unloading it It is
difficult. To mechanize the unloading of salt used self-unloading cars, mechanical
shovels or cranes. Sometimes when unloading salt in the pools of solvents, it is

washed from the car by a stream of brine.
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When using water transport, due to seasonal navigation, large salt reserves are
needed to ensure the smooth operation of the enterprise. Salt is stored in open
concrete areas or in pools of solvents. To prevent loss of salt with brine flowing into
the ground, concreted areas or pools of solvents should be carefully and well
waterproofed from the bottom and walls from the ground. It is reported on the use of
foreign plants concrete pools, laid out with polyvinyl chloride on a special glue.

Salt dissolution is usually carried out in pools of solvent stores or in special
solvents.

Figure 4 shows one of the types of open pool-solvent common salt. In a

warehouse of this type, labor costs for unloading and transporting salt are reduced.
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Fig. 4. Open storehouses-solvents of salt: 1 - car; 2-settler; 3 - pump.

The brine taken from the solvent has a sufficient degree of saturation.
Typically, it is also possible to recirculate the low-concentration brine, as well as
supplying a brine to wash salt from the wagons into the storage. With this use of
solvents, a good averaging of the salt occurs, the brine obtained contains impurities of
a constant composition, which facilitates the control of the brine cleaning process.

Methods for cleaning brine
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The brine is cleaned of chemical impurities - calcium and magnesium ions,
converting them into insoluble compounds of CaCO3 and Mg (OH) 2 by adding
solutions of soda and alkali.

The precipitates of calcium carbonate and magnesium hydroxide are
separated from the brine by precipitation and filtration. Simultaneously, other
mechanical impurities contained in the brine are separated.

Purification of brine from SO42- (sulfate) ions is not currently carried out in
the brine purification shop because of the high cost and deficiency of barium chloride
required for these purposes. Sulphates are derived from the return salt in the residue
shop without the use of any reagents.

In the chlorine industry, brine purification is carried out mainly with soda-
caustic method at a temperature of 40-70 ° C.

In this method for purification from magnesium salts, the crude brine is mixed
with the reverse brine containing about 2-2.5 g / L NaOH. The reaction for the
formation of magnesium oxide hydrate having a very low solubility in water (about
0.9 mg /L at 18 ° C) and brine occurs, and therefore precipitates

MgCI2 + 2NaOH — Mg (OH) 2 | + 2NaCl (2.32)
MgSO4 + 2NaOH — Mg (OH) 2 | + Na2S04 (2.33)

To complete the precipitation of magnesium ions and protect steel pipelines
from corrosion, an excess of alkali in the solution is left in an amount of about 0.05-
0.1 g/ L NaOH. The rest of the alkali is neutralized with hydrochloric acid

NaOH + HCl — NaCl + H20 (2.34)
To clear calcium ions in the brine, a solution of calcined soda
CaCl2 + Na2CO3 [JCaCO3 1] + 2NaCl (2.34)

The resulting calcium carbonate also has a low solubility, but higher than the
magnesium oxide hydrate, and precipitates. The solubility of calcium carbonate,
unlike most salts, decreases with increasing temperature, and therefore, to purify the
residual content of calcium ions, brine purification is carried out at elevated

temperature (40-70 ° C) by specifically heating the brine. In addition, at higher
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temperatures, larger and well settling crystals of calcium carbonate are formed, which
IS very important for the subsequent settling and filtration of the brine.

The solubility of calcium carbonate decreases if there is an excess of soda in
the solution. Table 2 shows the effect of temperature and excess of soda on the
residual content of Ca2 + ions in the purified brine (NaCl concentration 310 g / |,
NaOH 0.1 g/ |) after 24 hours settling.

Table 4. - Influence of temperature and excess of soda on the residual content

of Ca2 +
The content The content of Caz + ions in the brine, mg / I, at a
of Na2CO3 temperature of, ° C
mg /| 20 40
0.05 60 40
0,10 35 20
0,20 16 8,0
0,30 9,0 5.0
0,40 8,0 4,0
0,50 7,5 35
0,60 7,0 35

To achieve the minimum solubility of CaCQOg3, it is sufficient to have an
excess of soda (0.3-0.4 g / 1) in the purified brine. With such an excess, the solubility
of CaCO3 at 20 ° C is 8-9 mg / L and at 40-50 ° C it is about 4-5 mg / L, which
corresponds to the norm.

Instead of caustic soda, you can use lime milk to clean the brine from
magnesium ions.

Calcium ions, as in the first case, are precipitated with soda. This method is
called soda-lime. It is usually used in soda plants where the brine is cleaned at 20-25
° C. When the brine is simultaneously cleaned for soda and chlorine plants, it is
produced at the soda plant. Purified here with soda-lime method, the brine is

transferred to the chlorine plant, where it is post-cleaned.
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The post-treatment consists in heating the brine to 60-70 ° C, during which, as
a result of a decrease in the solubility, a precipitate of calcium carbonate precipitates.
The precipitate is filtered off and the brine is sent to electrolysis.

The precipitates of magnesium oxide hydrate and calcium carbonate together
with other mechanical impurities of the brine - sand, clay, iron oxide hydrate - are
removed from the brine by settling and then by filtration. For good clarification of the
brine, sedimentation should last from 8-12 to 24 hours. The settling time depends on
the temperature, the ratio of magnesium and calcium ion concentration in the brine,
and other factors.

When the temperature rises, larger precipitates form, which are easier to
separate when settling and filtering the brine.

Calcium carbonate has a coarse crystal structure and is easily precipitated.
The magnesium oxide hydrate - Mg (OH) 2 forms light amorphous flakes,
precipitating very slowly and easily disintegrating when the brine is moved. With co-
precipitation and sedimentation, the rapidly precipitating particles of crystalline
CaCOa3 entrain the flocculation of Mg (OH) 2, contributing to the acceleration of
sedimentation. Therefore, the settling rate depends on the ratio of the concentration of
Ca2 + and Mg + impurities in the brine.

The higher the ratio [Ca]: [Mg], the more precipitated impurities and the
smaller the capacity of the settling tanks. Thus, with the ratio [Ca2 +]: [Mg2 +] = =
0.25, the sedimentation rate of the slurry is about 0.25 m / h. When the ratio is
increased to 1, the deposition rate increases to 0.85 m/ h, ie, more than 3 times.

Over time, crystals of the precipitate in the brine grow, and the aggregation of
individual small particles into larger ones (aggregation). Therefore, old precipitates
precipitate faster, and their presence during the precipitation of fresh portions (seeds)
promotes the precipitation of the entire mass of the precipitate. To accelerate the
settling of the sediment, special substances are used - coagulants and flocculants.

Coagulants are chemical compounds that form large flakes in the water, easily

precipitating and entrapping sediments. Among these substances are ferric chloride,
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aluminum sulfate, which are used in water purification and in a small amount used in
brine cleaning.

Recently, more effective flocculants have been used, which accelerate
sedimentation several times. So, when cleaning the brine, hydrolyzed polyacrylamide
IS used.

Polyacrylamide is a linear polymer with electrically charged active groups,
forming in the colloidal solution transition bridges between individual suspended
particles and fastening them into coarse particles (aggregates) capable of rapid
precipitation.

Combining the most advantageous conditions for deposition of precipitation
with the use of flocculants, reduce the settling time of the brine to 6-8 hours and
increase the productivity of continuously operating devices by 1.5-1.7 times. Thus,
the addition of 5-10 mg / | of polyacrylamide to the brine allows about 90% of the
brine to be clarified after 1 hour, and a precipitate in the form of large flakes. Without
the addition of polyacrylamide after an hour of settling, the clarified part of the brine

is only 65%, and the precipitate formed shallow, in the form of turbidity. [5]
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