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BCTVII

Hawanena mucrurutina «BomomocTtadaHHs Ta BOAOBIIBEICHHSI» € 6A308010
HOpMAamueHow OUCYUNIIHOIO, 1O BUKJIANAaeThcs HA V Kypcl B |-my cemectpi B
o6cs31 120 rogaun, 3 HUX Jekii — 20 roauH, ceMiHAPChKI Ta MPAKTAYHI 3aHITTS —
20 roauH, camocTiitHa podota — 80 rogunau. @opmoro niOCyMK08020 KOHMPOTIO €

ICIIUT.

Memorwn HABYAIbHOT oucuuninu «Booonocmauannsa ma
60006i06e0eHHA» TIOJNATAE B TOMY, 100 chopmMyBaTH y MailOyTHHOro (haxiBIs —
€KOJIoTa 4YITKI 3HAHHSA 3aKOHOJAaBYMX Ta HOPMATUBHHMX akKTIB 3 IIMTaHb
BOJIONIOCTa4YaHHsI Ta BOJIOBIABEJICHHS, a TAKOX MPUA0aHHS HABUYOK 3 OpraHizallii
MPOIECYy BOJOMOCTaYaHHS, MIATOTOBKM BOJW 3TIAHO 3 3arajbHO-TITIEHIYHUMU
BUMOTaMH JI0 11 SKOCT1 Ta KaHaJli3yBaHHS HACEJEHUX IyHKTIB 1 OUUIICHHS CTIYHUX

BOJI IJISI CKUJAHHS 1X B BOJOUMHU.

Ilpeomemom BUBYCHHS HaBYaJILHOI1 TUCIUILIIHA € MPOLIECH

BOJIONIOCTAYaHHs Ta BOAOBIIBEACHHS.

3a60aHHAM  HABYANbHOI  OUCUUNIIHU «Booonocmauanna  ma
60006i06e0eHHA» € TIPUAOAHHS CTYJICHTaMH TEOPETUYHUX 3HAHBb 1 MPAKTUYHHUX
HAaBUYOK, HEOOXITHUX [Jisi opraHizamii ¥ ocoOMCTOi ydyacTi B OOIPYHTYBaHHI
pILLIEHHS I0/I0 BUOOPY CUCTEM BOIOMOCTAYaHHS, BOJOBIIBEICHHS Ta I1JTOTOBKU

BOJIM JUTS CLIOKMBAHHS 1 CKUOAHHS CTIYHUX BOJ B BOJOWMH.

Y pe3ynbrari BUBYEHHS HABYaJIbHOI JUCHMIUIIHU 3T1IHO 3 BHUMOTaMH

OCBITHBO-TIPOGECIHHOT TPOrpaMu CTYACHTH (KypCaHTH) TIOBUHHI 3HaAMU.

® OCHOBHI JKEpea BOJIU ISl CIIO)KUBAHHS;
e B0J03a0€3MeUEHICTh Y CBITI Ta B YKpaiHi,

® CHCTCMHU Ta CXCMHU BOAOIIOCTAYaHHA,



e 3arajbHi BIJIOMOCTI TIPO BOAO3a0ipHI CHOPYAWM 3 TMIJ3EMHUX 1
MTOBEPXHEBUX JIXKEPET,;

® OCHOBHI BIJIOMOCTI TIPO HACOCH Ta HACOCHI CTaHIII{,

® OCHOBHI BIIOMOCTI PO BOJOMPOBIAHI MEpexki, BOAOHAMIpHI OamiTy,
pe3epByapu;

e BHMOTH J0 SIKOCTI IUTHOI Ta TEXHIYHOI BOJIH;

e METOIM Ta OCHOBHI TEXHOJOrIYHI CXEMH IIATOTOBKH BOMW I
CIIO’KHMBaHHS;

e xJacudikaIiio CTIYHUX BOJ;

® CHCTEMHU 1 CXEMH KaHaJi3alli;

® METOJIM, TEXHOJIOTIYHI CXEMH 1 CIIOPY/IU I OYMUILEHHS CTIYHUX BOJ;

® YMOBHU IIPUHOMY CTIYHUX BOJI B MICbKY KaHaJI3aLIIHY MEPEKY;

YMOBHU CKUJIAHHSI OYUIIIEHUX CTIYHUX BOJ B BOJHI 00’ €KTH.
emimu.

® BH3HAYATH BUTPATH BOJU HA MOTPEOU HACEICHHS MICTA;

® BU3HAYATH BUTpPATH BOJM HA TOTPEOM TPOMHUCIOBOTO MiAMPUEMCTBA 3
ypaxyBaHHSIM PI3HUX TEXHOJOTTYHUX MPOIECIB,;

® XapaKTepU3yBaTH BIAMOBIAHICTH SKOCTI BOAM BUMOTaM JI0 BOJH
rOCIOAAPCHKO-TIMTHOTO MPU3HAYEHHS;

® BH3HAYATH OOCSTH CTIYHUX BOJ MPOMMCIIOBOTO MiAMPUEMCTBA;

® BH3HAYATH OOCSITH 3JIMBOBHX BOJI;

® po3paxoByBaTH Ta OGOPMIIIOBATH HEOOXIAHI JaHl JJIs 3alOBHEHHS
nokymMeHTy «Hopmu BOMOCTIOKMBAaHHS MIFOYMX MPOMHCIOBUX, KOMYHAJIBHHX,
TPAHCHOPTHUX Ta IHIIKUX HECUIHCHKOTOCTIOAAPCHKUX MiANPUEMCTBY;

e po3paxoByBaTh Ta OGOPMIIIOBATH HEOOXIMHI JdaHi JJiS 3alOBHECHHS
nokymeHTy «KiomoTaHHs TpoO MOTOKEHHS YMOB 1 OTpPUMAaHHS JO3BOJy Ha
creliajbHe BOJOKOPUCTYBAHHS JUIsl [IIIOYUX TPOMUCIOBHUX, KOMYHAJIbHHUX,

TPAHCTIOPTHUX Ta 1HIIMX HECUTbCHKOTOCTIOAAPCHKUX MiAIPHUEMCTBY;



° BU3HAYaTU BIAMOBIAHICTh CKJQJy CTIYHUX BOJl CaHITapHO-
TITIEHIYHUM BUMOTaM 1100 CKAJAHHA iX B BOJIHI 00’ €KTH.

mamu Ha6UuuKu.

® 3aMpPONOHYBAaTH CXEMM KaHaTi3allli HaceJICHOIo MyHKTY 1 MPOMHUCIOBOTO
MIPUEMCTBA

e BH3HAYATH HEOOXI1/JHI HAMIOPU BOJU B BOJOIPOBITHIN MEPExi;

® pO3paxOBYBATU MOTPIOHY EMHICTH pe3epBYapiB Ta BOJOHAMIPHUX OAIlT;

e BUOMPATH 3 KAaTAJOTIB HACOCH, 110 3a0€3MeUyI0Th pOO0Yl XapaKTEPUCTUKH
BOJIOTIPOBIJTHOT MEPEXKI;

o pO3po0IISITH 0alaHCOBY CXEMY BOJIOCIIOKMBAHHSI Ta BOJIOBIABEJCHHS

IMPpOMHUCIIOBOI'O HiI[HpI/IeMCTBa. .

CykynHiCTb 3HaHb Ta HAaBUYOK, HAOyTMX B pe3yjbTaTl BUBYCHHS
JUCLUMIUTIHY, BIJTMOBIA€ TOHATIHHOMY Ta NPUKIAJAHOMY TBOPUYOMY PIBHIO

chopMOBaHOCTI MaOyTHHOTO (haxXiBIls — €KOJIOTA.

Havanpna pucounmiza «BogomocTtauaHHs Ta BOMOBIABEIEHHSI») 3aliMac
0a30Be MiCIIE B CHIPYKMYPHO-/102i4HIll cxemi TIATOTOBKHU (axiBlisl 32 OCBITHHO-
KBaMQiKaiiiHUM CTyNeHeM «Marictp» 3a cremianbHicTio 101 «Exomnorisy,
OCKITBKM € JUCHUILIIHOK, 1[0 BUKOPUCTOBYE JOCSATHCHHS Ta METOAH
byHIaMEHTAIBHUX 1 TPUKIAJHUX HAyK, 30Kpema: (Pi3WKH, MaTEeMaTUKH, XiMii,
OioJiorii, Tigporeosiorii, reojorii Ta OaraTbOX IHIIUX, 1 TICHO TIOB’si3aHa 3
MPaKTUYHOK JisJIbHICTIO MtoauHU. HapuanbHa guctuiuiiHa «BojomocTayanHs Ta
BOJIOBIJIBEICHHS» Ma€ HPUKIAOHUIL RPOdecCiliHO-0pieHmMOosanUll Xapakmep.

[Ipu BuBueHHI aucHuIUIiHU «BojgomnocrauaHHss Ta BOJOBIJBEACHHS»
CTyJ€HTaM HEOOXiJAHI 3HaHHS 3 TaKUX HABYAIBHHUX JUCIMIUIIH, SK «Dizukay,
«Bumia marematukay», «XiMmis», ,,XiMig 3 ocHoBaMH Oloreoximii”’, ,I'eonoris 3
ocHoBaMu TeoMopdororii”’ «3araapHa ekojoris», «['eonoris 3 ocHOBamu
reomopdouorii», «igposoris», «pyHTO3HABCTBO», «MOHITOPUHI JTOBKILIA»,
«IIporno3yBanHsi cTaHy AOBKULIA», «TexHoekomorisy, «Opranizaiis yrnpaBJiHHS

B €KOJIOT1YHIN AisIbHOCTI», « EKOJIOTiyHA eKcrepTu3ay 1 nmepesi BUBYECHHAM OJIOKY
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npodeCiifHO-OpIEHTOBAHUX AUCHUIUIIH «MeToM0JIoTisl €KOJOTIYHOI Oe3MeKn»,
«3abe3neyeHHs €KOJIOTTIYHO1 Oe3neKn», «MeToI0I0Tisl Ta opraHi3allis HayKOBUX

JOCTIKEHbY, «X1Misl HAaBKOJIHMIITHBOTO CEPEIOBHUIIAY Ta 1HIIIL.

Kypc gnekuii 3 HaBuanmpHOi guctumuiind — «BopomocrauanHs — Ta
BOJIOBIABEACHHI» pO3pO0OJEHO 3 BpaxyBaHHSAM TOr0, IO CIIyXadi BHIIHX
HAaBYAJIbHUX 3aKJIaJliB YKpaiHW, BIAMOBITHO J0 Hakazy MiHocBiTH Ne420 Bix
02.12.1998 p. Ta ocBiTHBO-TIpOGECIHHUX MpOorpaM MiATOTOBKH, MPH peanizarii
poOOYMX HaBUANBHUX IUIAHIB OCBITHBO-KBaJI(IKAIIHHOTO CTYyMHEHS MAaricTp
BHUBYAIOTh 3arajbHl MUTAHHS OXOPOHU HABKOJIMIIHBOTO MPUPOTHOTO CEPEIOBUIIA
OCHOBHUX Mpodeciiino opieHToBaHUX aucuuiuiiH. Kypc nekuiit po3pobiieHo Ha
ocHoBl IIporpammu HaBuYajlbHOI MUCHUIUIIHK 1 0a3yeTbcs Ha 3acajax lHTerparii
TEOPETUYHUX 3HAHb 1 NPAKTUYHUX BMiHb, OTPHUMaHUX IIIJl Yac HaBYaHHS, Ta

Ha0yTOMY KUTTEBOMY JIOCBII.
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Monayns 1. BogonmocrayanHs Ta MOKPalIeHHS IKOCTi BOAH
Jlexarist Ne 1

Tema: «CHcTEeMH i cXeMH BOJOMOCTAYAHHSA»

[1nan
1.1. OcHOBHI TEpMiIHU 1 TOHATTSA
1.2. Bono3abe3ne4eHicTh 1 BOJIOKOPUCTYBAHHS Y CBITI Ta YKpaiHi
1.3. CucteMu BogonocTayaHHs

1.4. Cxemu BOONIOCTaYaHHS HACEJIEHUX MYHKTIB 1 IPOMUCIIOBUX MIANIPUEMCTB

1.1. OcHOBHI TepMiHM i IOHATTH

Boookopucmyeanna - 3rimHo 3 “BomHuMm kojexkcoM Ykpainu” 1€
BUKOPUCTAaHHSA BOJA (BOAHMX OO’€KTIB) AJis 3aJ0BOJIEHHA NOTpeOd HAceNeHHs 1

rajry3eii eKOHOMIKH.
Bukopucranss Boj 341HCHIOIOTH BOJOKOPUCTYBaYl 1 BOJOCIOXKHUBAYI.

Boookopucmyeaui — 11e Taiy3i HAQpOAHOTO TOCIOIAPCTBA, K1 HE 3a0UPaIOTh
BOAY 3 BOAHOro 00’€kTa, ab0 X 3a0MparoTh il HAa KOPOTKHM dYac 1 3HOBY
NOBEpPTAIOTh; NPU I[BOMY MOXE 3MIHIOBAaTHCS pEeXUM Bopoiimu. Jlo HuX
BIIHOCSITBCA TIPOCHEpPreTUKa, BOJAHUW TPaAHCIOPT, pPHUOHE TOCMOIAPCTBO,

pekpeartisi.

Booocnosrcusaui — 1e ranysi HapOJHOTO TOCIOAAPCTBA, SIKI 3a0UparoOTh
BOJY 3 BOJHOTO 00’€KTa 1 30BCIM HE MOBEPTAIOTH a00 K MOBEPTAIOTHh B 1HIIOMY
MICIIi, 1HIIOT KUTBKOCTI Ta 1HIIOI sKOCTi. Jl0o HHMX HajeXaTrh 3pOIIyBajbHE

36MHCp06CTBO, KOMYHAJIbHC 1 IIPOMHUCIIOBEC BOAOIIOCTA4YaHHs, TCIIJIOCHCPICTHKA.
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Boooegioseoenna — mnocnyra, sika nependayae BiABEACHHS CTIYHUX BOJ 3
TEPUTOPIN TPOMHUCIOBHUX 1 CLIILCHKOTOCIIOAAPCHKUX IIAMPUEMCTB, KIIIMX OYyI1BEIb
(KBapTHpH, NTPUBATHOTO OYIWMHKY) 3a JIOMOMOTOI0 1H)XXEHEPHHX CaHITapHO-

TEeXHIYHUX MPUIAAIB Ta KaHATI3aI[IiHOT MEepexKI.

Ilenmpanizoeane  60006i06edenna —  TIOCHAyra,  CIOpPsSMOBaHAa  Ha
3aJI0BOJICHHSI TIOTpeO CIOXKMBaya y BIABEJEHHI CTIYHUX BOJ, fKa HAJAETHhCS
BUKOHABIIEM 3 BHUKOPHUCTAHHSM BHYTPIIIHHO OyJIMHKOBUX IIEHTPATI30BaHUX

CHCTEM BOJIOBIIBEIECHHS.
CriuHi BOAM, SIK1 BIABOASATHCS, MOAUIAIOTh HA KaHATI3al[iliHI Ta TOBEPXHEBI.

BiamoBimHO, BOOOBIABEIEHHS MOAUISIETHCS HA BIABEACHHS KaHaJII3aLlMHUX

BOJ Ta ITOBCPXHCBC BOI[OBiI[BGI[GHHﬂ.

Kananizayia — 1ue KOMIUIEKC I1HXXEHEpPHHUX CHOpyHd, OOJaAHaHHS 1
CaHITApHUX 3aXO[lIB, SIK1 3a0e3MeuyoTh 3a0ip 1 BIJIBEACHHS 3a MEXI HAcCEJIECHUX
MYHKTIB 1 MPOMHUCIOBUX MIANPUEMCTB 3a0pyAHEHUX CTIYHUX BOJ, a TaKOXK iX
OUHUCTKY 1 3HE3apKCHHS TMepe] YTWII3AIE0 Yd CKUJAHHSIM Yy BOJOWMHU.
BuniisoTe BHYTPINIHIO 1 30BHINIHIO KaHamizamio. BHyTpimmHS kaHamizaris
CIY’)KUTh JJIsl IPUAOMY CTIYHHMX BOJ[ y MICISX IX YTBOPEHHS 1 BIJIBEICHHS iX 3
OyIWHKIB y 3O0BHIIIHIO KaHaJi3aliiiHy wMepexy. EnemeHTamMu BHYTPIIIHBOI

KaHaJIi3aIli € CaHiTapHi MPUJIaan, BIIBIIHI TPyOH, CTOSIKM Ta BUITYCKH 13 CIIOPY/I.

Kananizayiiina mepesxca — 1e CyKyNHICTh MiJI3EMHUX TPYOONpPOBOAIB 1
KOJICKTOPIB JJIi TPUMOMY 1 BIJIBEICHHS CTIYHWUX BOJl 3 TEPUTOPIl HACEICHUX

MYHKTIB 1 MPOMUCJIOBUX MIJIPUEMCTB 10 MICL PO3TAIyBaHHS! OUMCHUX CIOPY/I.

OuucHi cnopyou cucmemu Kananizayii € KOMILIEKCOM 1HXXEHEPHUX CIIOPY/
y CHCTEeMI KaHaji3allli HAacCeJeHOro MYyHKTY YU IMPOMUCIOBOIO MiMPUEMCTBA,
MPU3HAYEHUM JIsI OYUCTKUA CTIYHUX BOJ Bl 3a0pyAHIOIOUHMX PEUOBHH, SKI B HUX
MICTATbCS. METOI0 OYHMCTKM € MIArOTOBKAa CTIYHMX BOJI /10 BHUKOPHUCTAHHS Ha

HIAMIPUEMCTBI UM IO CKUJAHHS 1X Y BOJHI 00’ €KTH.


http://uk.wikipedia.org/wiki/%D0%A1%D1%82%D1%96%D1%87%D0%BD%D1%96_%D0%B2%D0%BE%D0%B4%D0%B8
http://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%B0%D0%BB%D1%96%D0%B7%D0%B0%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%B5%D0%B2%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D0%B2%D1%96%D0%B4%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%BD%D1%8F
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Ilosepxnése 60006i06edenHss — TOIMPEHUI METOJ| BOJOBIJIBEICHHS Ha
MIPOMUCIIOBUX Ta KUJIUX TEPUTOPIAX, € HEOOX1JHO BIIBEACHHS JOIIOBOI, TAJIOI Ta
iHII01 HaAMIpHOI Bojiorn. HopmMaTWBHO, cucTeMa MOBEPXHEBOTO BOJIOBIIBEICHHS
BU3HAYAETHCS SIK CHCTEeMa JiJis 300py Ta BiJABEJIEHHS IMOBEPXHEBUX CTIUHHMX BOJI 13
yJalTyBaHHAM  BIANOBIAHMX CHOpPYJ B  3aJ€XHOCTI BiJ  KJIIMaTWYHUX,

T1APOJIOTIYHUX YMOB Ta peibedy.

1.2 Boxo3a0e3ne4eHiCTh | BONOKOPUCTYBAHHA Yy CBiTi Ta YKpaiHi

BoHi pecypcu - MOBEpXHEBI Ta MiJ3€MHI1 BOJH, SIKI 3HAXOAATHCS B BOJAHUX
00’€KTax 1 BHUKOPUCTOBYIOTHCA, ab0 MOXyTh OyTH BHUKOpHCTaHi. B Oimbin
IIMPOKOMY MOHSTTI - BOJM Y PIIIKOMY, TBEPJIOMY M ra3onoaiOHOMy CTaHi H ix

PO3MO1T HA 3eMUTi.

3anacu Boau Ha 3emii (00’em Olocdepw) 3a CydyaCHUMHU MiIpaxyHKaMu
CTaHOBIATH O1M3bK0 14 Mipa. kM. Bimsie 96 % i3 mporo o6’eMy mpurmajgae Ha

COJIOH1 BOJIM CBITOBOT'O OKEaHY.

3amacu mpicHOT BOAM He3HayHl - mpuOim3Ho 3 %. 3 Hux Onusbko 2 %
CKOHIIEHTPOBAHO B JIbOJOBUKAaX AHTapKTUIU, ['peHnanfii 1 TipChbKUX BEpIIUH.
Boau pik 1 o3ep CTaHOBISATH HE3HAUHY 4YACTUHY Tiapocdepu — Omu3bko 200

MITH. KM® (671H3BK0 1%).

bmuszsko 30% cCBITOBHX 3amaciB MPICHUX BOJ| CTAHOBUTH MIJI3€MHI, 3 SKHX

JAOCTYIIHUMHU € HCBCJIMKA YaCTUHA.

B uutomy 3 3araibHOTO 0OCATY MPICHUX BOJ TEXHIYHO JOCTYIHI IS

BUKOpHUCTaHHA — Bchoro 0,3 %.

Kpainu cBiTy 3a0e3meueHi BOJAHMMHU pecypcamMH BKpail HEPIBHOMIPHO.

Haii6inpm 3a0e3neyeHi BOAHMMU pecypcaMu HAcTymHi Kpainu: bpaswmmis (8233
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tuc. km3), Pocis (4508 tuc. km3), CIHA (3051 tuc. km3), Kanaga (2902 tuc.
km3), Tnponesisa (2019 tuc. km3), Kurait (2840 tuc. km3), Komym6is (2132 Tuc.
km3), Ilepy (1913 Tuc. km3), Iagis (1911 tuc. km3), Kornro (1283 Ttuc. km3),
Benecyena (1233 tuc. km3), banrnagem (1227 tuc. km3), bipma (1168 Tuc. km3)
(puc.1.2).

Haiibinp111e BOTHMX pecypciB Ha AyIly HaceleHHs npunaaae y OpaHiry3bKii
IBiani (609 091 m°), Icmanmii (539 683 Mm3), Taitani (315858 m3), Cypinami
(236893 m3), Konro (230125 m3), [Tamya Hogiit I'inei (121 788 m3), ['aboni (113
260 m3), byrani (113157 m3), Kanani (87 255 m3), Hopgerii (80134 m3), Hosgiit
3enanaii (77,305 m3), [lepy (66 338 m3), boumigii (64 215 m3), JIibepii (61165 m3),
Uum (54 868 m3), ITaparsai (53863 m3), Jlaoci (53747 m3), Komym6ii (47 365 m3),
Benecyeni (43 8463), Ilanami (43 502 m3) , bpazumnii (42866 m3), Ypyrsai (41505
M3), Hikaparya (34710 m3), ®imxi (33827 m3), llentpansHiii AdpukaHcbKii
PecnyOuini (33280 m3), Pocii (31 833 m3).

Total Renewable Water Resources

8,23
3,622
2,043
49

4]

in km3jyear
Year: Latest Available

Pucynok 1.1 - Boami pecypen 1o kpainax cBity (kM°/pik).
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HaiimeHnmie BogHUX pecypciB Ha Iylly HaceleHHs npunanae B KyBeuTi
(6,85 M%), O6'cquannx Apabeskux Emipatax (33,44 wm°), Kartapi (45,28 M°), Ha
Baramax (59,17 M%), B Omani (91,63 um°), CayniBcbkoi Apasii (95,23 m°), JliBii
(95,33 M%)

Y cepennboMy Ha 3emili, Ha KOXKHY JIIOAWHY Tpunamae 24 776 M° BOAH B
pIK.

Hebaratro kpain cBiTy, sKki ©0araTi BOJHUMU pECypcaMH, MOXKYTh
MOXBAJIUTUCA THUM, IO MarTh "y CBOEMY PO3MOPSIKEHHI" OaceilHM pivoK, He

PO3AUIEHI TEPUTOPIATTLHUMU KOPAOHAMH. YoMy 11€ TaK BaXJIUBO?

Bizebmemo Hampukiaa HaiOuibiry npuToky OO61 - Iptuimn (yacTuHa CTOKY
SAKOr0 XOTUIM MepekuaaTh y Apaibcbke Mope). Butok Iprumia 3HaxoguThcs Ha
kopaoHi Mownromii 1 Kutato, motim piuka BopogoBx Outbiie 500 kKM mpoTikae 1o
teputopli Kuraro, nepetnHae aepxaBHUN KOp/IoH 1 61u3bko 1800 kM mpoTikae mo
teputopii Kazaxcrany, nani Iprum npotikae 6mu3pko 2000 km o teputopii Pocii
noku He Bmagae B OO0. 3rigHO 3 MIKHAPOJHMMHU JOMOBJICHOCTSIMHU, Kutaii Moxe
BIIOMpaTH TMOJIOBUHY pIYHOTO CTOKY Iptuma nns cBoix mnotped, Kazaxcran
MOJIOBUHY B1Jl TOTO, 110 3aJIMIIUTHCA micis Kuraro. B pe3ynbrarti 11e Moke CHIIBHO
BIUIMHYTH Ha MOBHOBOJHICTH Pociiickkoi ninssHkM Iptuma (y ToMy uMci M
rigpoeHepropecypcu). B nanmii yac Kuraii mopiuno nozoasnsie Pocito 2-X Mipa.

3
KM BOJIH.

Tomy Boj03a0€3MeueHICTh KOKHOI KpaiHu Y MallOyTHROMY MOXeE 3aJie:KaTH
BiJl TOTO, UM 3HAXOJSATHCS BUTOKH PIYOK 200 JUISHKH iX pycell 3a MeKaMU KpaiHu.

[ToguBuMOCS, SIK WOYTh CIIPAaBH 31 CTPATETIYHOI «BOJHOI HE3aJIEKHOCTI» B CBITI.

Haiibinpmn 3anexHuMH Bia "MOCTaBOK" BOAM 3 TEPUTOPIl KpaiH-CYCITIB €
HactynHi aepxkaBu: Kyse#t (100%), Typxmenicran (97,1%), €runer (96,9%),
Masputanis (96,5%) , VYropmwna (94,2%), MongoBa (91,4%), banrmamern
(91,3%), Hirep (89,6%), Hinepnanau (87,9%).
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Ha nmnoctpaagsHChkOMYy MpocTOpi cuTyalis HAe TaKUM YUHOM:

Typkmenictan (97,1%), Monnosa (91,4%), Y36exkucran (77,4%), Azepbaiimxan
(76,6%), Yxpaina (61,9%), JlatBis (52, 8%), binopycs (35,8%), JIuta (37,5%),
Kazaxcran (31,2%), Tamxukucran (16,7%) Bipmenis (11,7%), I'pysia (8,2%) ,
Pocis (4,3%), Ectonis (0,75%), Kupruzcran (0%).

Tenep naBaiiTe cnpoOyeMO MPOBECTH JESIKI PO3PAXYHKH, alieé CHOYATKY

CKJIaJIeMO PEHTHHT KpaiH 3a 3aracaMu BOJHUX PECYPCIB:

1.

2.

bpazunis (8233 tuc.km3) - (YacTka TpaHCKOPAOHHOTO CTOKY: 34,2%)

Pocis (4508 tuc.km3) - (UacTka TpaHCKOPIOHHOTO CTOKY: 4,3%)

. CIIIA (3051 tuc. km3) - (HacTka TpaHCKOPJIOHHOTO CTOKY: 8,2%)

. Kanana (2902 tuc. km3) - (Hactka TpaHCKOPAOHHOTO CTOKY: 1,8%)

. Kuraii (2840 tuc. kmM3) - (HacTka TpaHCKOPAOHHOTO CTOKY: 0,6%)

. Inmonesis (2838 tuc. km3) - (HacTka TpaHCKOpAOHHOTO CTOKY: 0%)

. Konmym6is (2132 tuc. km3) - (YacTtka TpaHckopIoHHOTO CTOKY: 0,9%)
. Iepy (1913 trc. km3) - (HacTka TpaHCKOPAOHHOTO CTOKY: 15,5%)

. Iamisa (1880 Ttucto km3) - (HacTka TpaHCKOPAOHHOTO CTOKY: 33,4%)

10. Konro (1283 tuc. km3) - (HacTka TpaHCKOPJIOHHOTO CTOKY: 29,9%)

.o

.56. Ykpaina( 139,5 tuc. km3) - (HacTka TpaHCKOPAOHHOTO CTOKY: 61,9%)

.171. Kygeitt (0,02 trc. km3) - (HacTka TpanckopaoHHOro ctoky: 100 %)

BukopucranHsi piYKOBUX BOJ HE 3BOJUTHCS TIIBLKHU O OJHOTO JIHIIIE 3a00py

Boau. He BapTo 3a0yBaTH, TaKOX 1 PO TPAHCKOPAOHHUHN MTEPEHOC 3a0pYAHIOIOUNX

PEUYOBHH, 110 MOXKE 3HAYHO TMOTIPIIUTU SKICTh PIYKOBUX BOJ JUISTHOK PIYKH, IO

3HaXOJATHCS Ha TEPUTOPIT IHIIKUX KPaiH HUKYE 32 TEUI€IO.

Posrnsaemo BoHI pecypcu YKpaiHu.
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[ToTeHuiitHi BoJHI pecypcu YKpaiHu (00'eéeM cepeIHbOPIYHOTO CTOKY)
orinio0ThCs B 209,8 kM°. 3 Hux nwme 25 % (OPMYyEThCS B MEXKaX HAIIO! JepKaBH
1 € T BmacHUM (oHIOM. TPaH3UTHHI CTIK TUIBKH 9aCTKOBO BUKOPHCTOBYETHCS IS
rocrogapcbkux notped. CriBBIAHOLIEHHS 00'€MIB MICIIEBOTO 1 TPAH3UTHOTO CTOKY
B PI3HUX aJMIHICTpPAaTUBHUX 00JACTSIX HeoaHakoBe. Teputopiero YkpaiHM BOAHI
pecypcr pOo3NMOAUIIOTEC HepiBHOMIpHO. bnm3eko 60 % ix mpumamae Ha piukd
Oaceriny Jlynaro, ne morpeba B HUX He3HayHa. A HaillMeHI OO0'€KTH BOIHUX
pecypciB TMpUMAal0Th Ha TEPUTOpPIi, € BOHU BKpaill HEOOXIJHI y BEJIMKUX
KuUbKkocTsIX: ABTOHOMHa PecmyOmika Kpum, [HinmponerpoBchka, 3amopi3bka,

JHonernpka, XepcoHcbka, MukosaiBcbka, Oecbka 00J1acTi.

VkpaiHa HalneXuTh A0 TEPUTOPId 3 HHU3BKOIO BOJI03a0E3MEUYCHICTIO 32
CYMapHUM PIYKOBHUM 1 MiclieBUM cTOKOoM. Ha ogHoro wutens B Ykpaini npunagae
nume 1,0 Tuc. M Ha pik (B €Bpomi — 4,6 TuUC. M3, y cBiTi — 8,2 THC. M3, Kanami —
99 Trc. M°). Ha BoJ0 3a6e3edeHHs BINIMBAE MiHIMBICTb MiCI[EBOTO CTOKY B Haci.
Tak, y MaJOBOXHI POKH {0ro BeamduHa cTaHOBHTH 29,7 kM°. HepiBHOMipHHMIA
pO3MOALT CTOKY TpoTAroM poky. Ha BecHsHuit crik mpumanae g0 70 % ioro

00'eKkTa Ha MIBHOYI Ta MIBHIYHOMY cxoAil il 10 90 % Ha miBaH1 YKpaiHu.

VYkpaina mae 3HauyHI PEeCypcH MiJIBEMHUX BOJ, iX OagaHCOBI MPOTHO3HI
pecypcH oriHwThes y 21,0 KMg/piK. BenuuuHM ni3eMHOTO CTOKY 3MIHIOIOTHCS B
nipnenHomy Hanpsmky Big 30 mw (ITomices), 40-50 (Bomuno-Ilopimns) go 0-5
MM (ITpuuopHomop's, CrenoBuit Kpum). B Vkpaincekux Kapnatax BennuuHu
MiJ3eMHOr0 CTOKY cTaHOBIATH 100-120 mMm, a HaiOumemwmili BiH y Kpumchkux
ropax - 500 MM. Mojaymi miA3eMHOTO CTOKY TaKOK 3MEHIIYIOTbCS 3 MIBHOYI Ha

2 2 . . ..
mo 0,5 n/c*xkm® 1 MeHme. VY iX posnopim

miBaeHb Bix 3-1,5 n/c*km
CIIOCTEPITa€EThCS 30HANBHICTh, 3YMOBJIEHA KIIIMATOM 1 XapaKTepoM ApPEHYBaHHS
TEPUTOPii, KOHTPACTHUMHU € MOKA3HUKH MOAYNIB cTOKy B Kpumcbkux ropax (0-

15 n/c*xm?).

CyMmapHa BeIMYHHA MiJ3€MHOrO CTOKY OLiHIOEThCS B 500-550 Mm°/c, mo

ctaHoBUTh 30 % 3aragbHOTO CTOKY 3 TEPUTOPIT I€pHKABU.
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1.3 CucreMHu BOJONOCTAYAHHSA

Cucrema BOJOTMOCTaYaHHA - II€¢ KOMIUIEKC IH)KEHEPHUX CIIOPYII,
npu3HaUYeHUX sl 3a00py BOIM 3 JDKEpeNia BOJOMOCTAaYaHHS, 1 OYHINCHHS,

30epiraHHs 1 moj1adi 0 CIOKMBaYiB.
Cuctemu BojonocTa4aHHs (BOJOIPOBOIN) KIACU(DIKYIOTh 3a HU3KOIO O3HAaK.

[To Buay 00'exTa, 110 OOCITYTrOBYETHCS, CUCTEMH BOJIONIOCTAYaHHS AUISITH HA

MICBKI, CEJIUIIHI, IPOMHUCIIOBI, CIbCHKOTOCTIOIAPCHKI, 3aJII3HUYHI Ta 1H.

3a mpu3HAaYEHHSIM CHUCTEMH BOJOMOCTAYaHHS MOISIOTh Ha TOCIIOAAPCHKO -
NUTHI, TMPU3HAYEHI IS TO0Jayl BOJM Ha TOCIOJAPCHKI Ta MHUTHI MOTpPeOH
HAceJIEHHS Ta MpAaliBHUKIB MIANPUEMCTB; BUPOOHUYI, SIKI 3a0€3ME€YyI0Th BOOIO
TEXHOJIOT14HI 1[EXH; MPOTUTIOKEKHI, 10 3a0e3MeUyIoTh MoJAaqy BOJAU ISl TaCiHHS

ITOXKCIK.

3a cnocoboMm Tomayl BOAWM PO3PI3HAIOTH CAMOIUIMBHI BOJOMPOBOIU
(rpaBiTaliifHi) 1 BOJONPOBOAM 3 MEXAHIYHOIO MOJAYEr0 BOJIM (32 JOMOMOIOIO

HAacoCIB).

[Io Bumy BHKOPHCTOBYBAaHHMX TMPUPOJHUX  JDKEPEN  PO3PI3HAIOTH
BOJIOTIPOBOJIU, SIKI 3a0MPalOTh BOAY 3 MOBEPXHEBUX JHKEPEN - PIUOK, BOJTOCXOBHIIL,
03ep, MOpiB, 1 BOJONPOBOMAU, SKI 3a0UParOTh BOAY 3 TMIA3EMHHX JDKEpPel
(apTe3iaHChKHX, JKEpETbHUX) . € TaKOK BOAOMPOBOIM 3MIIIAHOTO BUKOPUCTAHHS

JKEPEI.

Ha OCHOBI TEXHIKO - EKOHOMIYHHMX PO3PaxXyHKIB YacTO BJIAIITOBYIOTh
00'eTHaH1 CHCTEMH BOJIOTIOCTAYaHHS: TOCIOIAPCHKO - MIPOTUIIOKEKHI, BHPOOHHUIO

- IPOTUIOXKEXKHI a00 BUPOOHUYO - TOCTIOIAPCHKO - MPOTUIIOKEKHI .

Tak, y MicTax 1 cenmuiiax 3a3BUYail BIAIMITOBYIOTh €WHUNA TOCTIOJIAPCHKO -

MPOTUIIOKEKHUI BoAonpoBia. Ha mpomMucinoBux mnignpueMcTBax, sIK HpPaBUIIO,
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CIOPY/DKYIOTh JIBa PO3JUIBHUX BOJOIPOBOJY - BUPOOHHYMIA 1 TOCIOAAPCHKO -

npoTUNoXeKHUN. OO0'€eTHaHU BUPOOHUYO - TOCHOJAPCHKO - TMPOTHUIIOKEKHUN
BOJIOMPOBIJI BIAIITOBYIOTh TOJ1 , KOJH I TEXHOJIOTTUHUX MOTPEd MiAIpUEMCTBA
NMoTpiOHAa HEBeJIWKa KUIBKICTh BOJAM IMUTHOI sKOCTi. Ha nesxux mnpomMucioBuUx

HiAMPUEMCTBAX BIAIITOBYIOTH CIICLIabHI MPOTHUIIOKEKHI BOJOTOHH.

Cucremu BOJONOCTAYaHHS MOXYTh OOCIYrOBYBaTH $IK OJMH OO'€EKT,
HAMPUKJIAJ MICTO Yd TPOMHUCIIOBE IMIAMPUEMCTBO, TakK 1 Kigbka 00'ekTiB. B
OCTaHHbOMY BHUIAAKy Il CHUCTEMH Ha3uBalOTh rpynoBumu. Cucremy
BOJIOTIOCTAaYaHHs, OOCITYrOoBYIOUY KiJIbKa BEIMKHUX OO'€KTIB , PO3TAIIOBAaHUX Ha
3HAYHIA BIACTaHI OJWH BIJ OJHOTO, HA3UBAaIOTh pPaHOHHOIO CHUCTEMOIO
BojJoNocTayaHHss  a0o  paliloHHMM  BojompoBojgoMm. HeBenuki  cucremu
BOJOIOCTaYaHHs, 00CIYroByOYl OJHY OyHIBIIO a00 HEBEJIHMKY I'PyNy KOMIAKTHO
pO3TalllOBaHUX OYJlIBEIb 3 JIOBKOJMIIHBOTO JIKEpesia, Ha3WBalOTh 3BUYANHO

MiCHeBI/IMI/I CHUCTCMaMM BOJOIIOCTAYaHHA.

VY Bumagkax KoJM OKpeMi YaCTUHHU TEPUTOpli MAaIOTh 3HAYHY PI3HHIO Y
BIJIMITKaX, BJIAIITOBYIOTh 30HHI CUCTEMHU BojomnoctadanHs. [Ipu takomy penbedi
MICIIEBOCTI B MEPEXi [Jii BHUCOKO PO3TAlllOBAaHUX MAUITHOK HACOCH TOBHHHI
MIATPUMYBATH BHUCOKHM THUCK, SKUA HENPUITYCTUMO B MEpEXi JUIsl HU3BKO
pPO3TAIIOBaHUX JUISHOK (3a3BMYail MpU LIECTH - BOCBMHUIIOBEPXOBOI 3a0yAOBl1 B
Mepexi MATpUMYeThCs TUCK He Oubiie 0,6 MIIa). V 3B's13Ky 3 MM BOJIOIIPOBIIHY
MEpeXy pO30MBaIOTh HA 30HU, ISl KOXKHOI 3 SIKUX BCTAHOBIIIOIOTH HEOOXITHUN

HAaTHUCK .

1.4 CxeMu BOAONOCTAYAHHS HACEJEHUX MYHKTIB i IPOMHUCI0BUX

MiINPUEMCTB

Cxema BOAOIIOCTAYaHHA HACCJIICHOI'O IIYHKTY 3aJIC’)KUTb HACaMIICPC[ Bi,Z[

BUY HPKEpPCiIa BOAOIMOCTAYaHHA.
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Ha puc. 1.2 HaBeigeHa HaWOUIbII MOIIMPEHA CXEMa BOJOMOCTAYAHHSA
HACENICHOr0 MYHKTY 13 3a0opoM BoaM 3 piuku. PiukoBa Boja HaAXOIUTh Y
BOI03a01pHY CITOPYAY, 3 SKOi Hacocamu CTaHMil | migiioMy MoJgaeThCcs HA OYHCHI
cnopyau. OuuineHa BoJa HAIXOAWTh Y pE3epByapd UUCTOI BOIH, 3BIAKH
3abupaerbcss Hacocamu cranmii Il migiiomy s mojgadi mo BOAOBOAAxX 1
MaricTpaibHUX TPYOOIIPOBOJAaX y BOAOIPOBIIHY MEPEXKY 1 PO3MOIITICHHS BOJIHU IO

OKpeMHX pailloHax 1 KBapTajiax HaCEJIEHOTO MyHKTY.

17
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Pucynok 1.2- Cxema BoAOIIOCTa4aHHS HACCIICHOTO MTyHKTY:

1 - Bogonpuiimay; 2 - camoTiuHa TpyOa, 3 - 6eperoBuii Koa01s3b: 4 - HaCOCU
ctaniii | migitfomy; 5 - BiACTIHHUKY; 6 - GUIETPH; 7 - 3alacHi pe3epByapH YHUCTOT
BoJM; 8 - Hacocu craxii Il miaiiomy; 9 - BogoBoau; 10 - BogoHamnipHa Bexa; 11 -

MaricTpajibHi TpyOonpoBoau; 12 - po3noAuIpHI TPyOOIIpoBOIU

Ha teputopii HaceneHoro nmyHKTy ( 3a3BUYail Ha BUCOYMHU) CIOPYIKYETHCS
BOJIOHAMIpHA 0alra, sika, K 1 pe3epByapu YUCTOI BOJIU, CIIY>KUTh Tl 30epiraHHs 1
aKyMyJIIOBaHHS 3amnaciB BoAu. HeoOXimHICTh BIAIITYBaHHS OAlITH MOSCHIOETHCS

HACTYMHUMHU oOOcCTaBMHaMU. BuTpata BOJU 3 BOJOMNPOBIIHOI MEPEXKI 3HAYHO
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KOJIMBAETHCA TPOTATOM J00M, B TOM Yac sSIK BUTpaTa BOJH, IO MOJAETHCS

Hacocamu ctaHIii Il migifomy, piBHOMIpHA. Y Ti TOAWMHU J00H, KOJIM HACOCH
MO/IAI0Th B MEPEKY BOJW OLIbINE, HIXK il BUTPAYAEThCS, HAIUIIIOK HATXOIUTh Y
BOJIOHAMIpHY OaIlTy; B TOJAUMHU MaKCUMaJIbHOTO BUTPAaYaHHS BOJM CIIOXKHBAaYaMH,
KOJIM BHUTpATa, IO MOJAETHCS HACOCAMH, HEAOCTATHS, BUKOPUCTOBYETHCS BOJA 3
Oamtu. BogonanipHa OamnTa, po3TanioBaHa B MPOTUIICKHOMY BiJl HACOCHOI CTaHIII1
KIHI[I MiCTa, HA3UBAETHCSI KOHTP PE3€pPBYyapoOM. 3a HasIBHOCTI MOOJIM3Y HACEIEHOTO
MICIISl 3HaYHOI IPUPOJIHOI BUCOUYMHHU 3aMICTh BOJOHAIIPHOI OAIlITH CHIOPYIKYIOTh

Ha3eMHUM BOJIOHAITIPHUM pe3epByap.

[Ipy BUKOpHCTaHHI B SKOCTI JKEpesia BOJOINOCTAYaHHS IMIJI3EMHUX BOJ
CX€Ma BOJONOCTauYaHHs 3HAYHO CHPOIIYETHCS. Y IbOMY BHUIIQJIKy OUHUCHI CIIOPYIH
3a3BUYail HEe MOTPIOHI - MIJ3EMH1 BOJIM YACTO HE BUMAraloTh OUUILECHHS . Y JESKUX
BUIIAJIKaX HE BIAIITOBYIOTh TaKOK PE3€pPBYapiB YHCTOI BOAU Ta HACOCHOI CTAaHIIIT
IT migiiomy, Tak sk BoJia MOKE IMOJJaBATHUCS B MEPEKY HACOCAMH, BCTAHOBIICHUMHU Y

CBEP/IJIOBHHAX .

[HOMI HaceneHMt MyHKT 3a0e3Meuy€eThCsl BOJOIO 3 IBOX a00 OLIbIle JKepen

- BOJIONIOCTAa4YaHHs 3 JBOCTOPOHHIM 200 0araTOCTOPOHHIM KUBJICHHSM .

[Ipu posramryBaHHI J[Kepena BOJONOCTAYaHHA HAa 3HAYHIA BHCOTI IO
BIJTHOILLIEHHIO J10 HACEJICHOTO MYHKTY, KOJIM MOXJIMBA II0Ja4a BOAU 3 JKepena 0e3

JIOTIOMOTH HACOCIB - CAaMOIUJIMBOM, BJIAIITOBYIOThH T'PaBITAIlIHHUN BOJAOMPOBI].

[TpomucCIiOBI MiANMPUEMCTBA, MO BIIPI3HIIOTHCS 3HAYHOIO PI3HOMAHITHICTIO
TEXHOJIOTIYHUX OTepalliid, MO CIOXUBAIOTh JIJII OKPEMHUX IPOIIECIB BOAY PI3HOI
SKOCTI Ta BUMararTh Mojadi ii M pi3HUMH Hamopamu, MalTh CKJIaJHI CXeMHU

BOAOIIOCTa4YaHHA.

[Tpu po3rairyBaHHI MOOIU3Y MPOMUCIOBOIO MIANPUEMCTBA CENUIIA JJIT HUX

BJIAIITOBYIOTh €JMHUI rOCTIOAAPCHKO-TIPOTUIIOKEKHUI BOAOIPOBIT .
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VY paiionax, je € 6araTo BiJIHOCHO OJIM3bKO PO3TAIIOBAHUX IIiIMPHUEMCTB,
3aCTOCOBYIOTh TPYIOBI CHCTEMH BojonocradaHHs. Ilpuctpiii rpymoBux (abo
pallOHHWX) CHUCTEM JO03BOJISIE CKOPOUYYBAaTH YHCIO OYHUCHHUX CITOPYZ, HACOCHHX
CTaHIIIM, BOJOBOAIB 1 TMM CaMHM 3MCHIIYBAaTH OyAiBEJIbHY Ta eKCIUIyaTalliiHy

BapTICTh CUCTEMH .

[IpomMucoBI MiAMPUEMCTBA, PO3TAIIOBAaHI Ha TEPUTOPIi CydyacHOro MicTa,
3a3BUYail OTPUMYIOTh TOCIHOJAPCHKO-TIUTHY BOMIY O€3MOCepeaHbO 3 MiCHKOTO

BOJIONIPOBOJY .

BoaonocrayanHss MPOMHCIOBUX MHIANPUEMCTB MOXE OYTH HPSIMOTOYHUM,

060pOTHI/IM 13 HOCJ'IiI[OBHI/IM BHUKOPHUCTAHHAM BOIH.

Q\ﬁ%ﬁﬁ‘ﬁ\ﬁ%
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Pucynok 1.3 - Cxema nOpsSMOTOYHOTO BOAOIOCTaYaHHS MPOMHCIOBOTO

IIPUEMCTBA

Ha puc. 1.3 HaBeaeHa cxeMa MNPSIMOTOYHOTO  BOJOMOCTaYaHHS
MIPOMHUCIIOBOTO TianpuemMcTBa . HacocHa cranmis 4, po3ramoBaHa TOOTU3Y
BOJ103a01pHOI CIOpYAH 5, TOAAa€ BOAY JJIsi BUPOOHUYUX IIJIeH B 11exu 1 mo mepexi

2. Jlns rocmomapchbKO-MPOTHUIIOKEKHUX TOTped cenmumia 6 1 mexiB 1 HacocHa
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cTaHIlis 4 mojiae Boy B camMoCTiiiHy Mepexy 7 . [lonepenHro Boay OYHMIIAIOTH

Ha OYMCHHUX criopyjaax 3.

Hepiako mis BupoOHMUMX 1111l mOoTpiOHA Mmojaya BOJAM Pi3HOL SAKOCTI 1 Mij
pI3HUMU Hamopamu. Y 1IbOMY BUMAJKY BIAIITOBYIOTH JABi 00 KiJIbKa CAaMOCTIHHHUX

MEpEK .

Bony, BukopuctaHy B TEXHOJIOTIYHOMY TMPOIECi, BHAAIIIOTH Y
KaHaTI3amiiiHy Mepexy 1 MICNIsS BIAMOBIAHOTO OYHIIEHHS CKUAAIOTh y BOJIOHMY

HIDKYE 3a TEUIEIO mroao 00'ekTa BOAOIIOCTa4YaHH:.

Ha psanmi  npoMucnoBuUX — MIANPUEMCTB  (XIMIuHI,  HadTOmepepoOHi,
Metanypriitai 3aBoau, TEL] Ta iH. ) BOAy 3aCTOCOBYIOTH JJIS I[IIEH OXOJIOMKEHHS 1
BOHA Mailke He 3a0pyJHIOETHCS, a JIMILIE HArpiBaeThes. Taky BUpOOHUYY BOMY, K

MPaBUJIO, BUKOPUCTOBYIOTh 3HOBY, MOINEPEIHBO OXOJOAUBIIHN ii.

Pucynox 1.4 - CxemMa 0OOpPOTHOrO BOJOMOCTAYaHHS MPOMMCIOBOTO

H1IITPUEMCTBA

Ha puc. 1.4 naBenena cxema 000OpOTHOTO BOJOMOCTAYaHHS MPOMHCIOBOTO

nignpueMcTtBa. [apsuy abo Tery Boay MO CaMOIUIMBHOTO TpyoOomposoay 10
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MOJal0Th JI0 HACOCHOI CTaHMmii 2, 3BIAKKM HacocamMH 7 TIEPEKadylTh IO

TpyOOIIpOBOY 3 Ha CIeliaidbHi Cropyau 4, mMpu3Ha4YeHI A OXOJIOHKCHHS BOJIH
(OpuskanpHi Oaceitnm abo rpaaupHi). OXOJOMKEHY BOAY IO CaMOIUITMBHOTO
TpyOOIIPOBOy 6 MOBEPTAIOTh HA HACOCHY CTaHIlIO 2 1 HacocaMH 8 IO HAMpPHUM
TpyOOIpoBogaMH 9HANpaBIAIOT B Iexw mmignpueMcta 1. Ilpm oGopoTHOMY
BojlorocTadaHHi 4dactuHa Boaum (3-5 % 3aranpHOi BUTpaTh) BTpadaeTbes. s

MOTIOBHEHHS BTPAT BOJIM B CUCTEMY MOJIal0Th «CBIXKY» BOJly IO TPYyOOIIPOBOY S.

OO6opoTHE BOJIONIOCTAYaHHS E€KOHOMIYHO BHT1JIHO, KOJH IPOMHUCIIOBE
MIJMPUEMCTBO PO3TAIIOBAaHE HAa 3HAYHIM BIJCTaHI Bij JKepela BOJIONOCTaYaHHS
ad0 Ha 3HAYHOI BHCOTI CTOCOBHO HBOIO, TOMY II0 B ULUX BHUIAJKAX IpPH
NPSIMOTOYHOMY BOJOTIOCTa4YaHHI OyAyTh BEJIMKlI BHUTpATH €JIEKTPOCHeprii Ha
1mojady BoaW. TakoX BUTIHO BJIAIITOBYBATH OOOPOTHE BOJOTIOCTAYAHHS, SKIIO

BUTpaTa BOJM y BOJOKMI Majia, a MOTpeOH y BUPOOHUY1H BOA1 BEJIHKI.

CxeMy BoJonocTayaHHs 3 MNOCIIJOBHUM (200 MOBTOPHUM ) BUKOPUCTAHHSIM
BOJIM 3aCTOCOBYIOTh Y THX BUIAJKaX, KOJU BONY, IO CKUAAETHCS MICHS OJHOTO
TEXHOJIOTTYHOTO ITUKITY, MOYXXHA BUKOPHUCTOBYBATH B IPYTOMY, a 1HOII 1 B TPETHOMY
TEXHOJIOTIYHOMY UHMKJII HPOMHCIOBOTO MiANpUEMCTBA. Boay, BUKOpUCTaHy B
JEKUIBKOX ITMKJIaX, BUJAJSIOTH MOTIM Yy KaHaJi3aliiiHy Mepexy. 3acTOCyBaHHS
TaKOl CXeMH BOJIONIOCTAYaHHSI €KOHOMIYHO JOIIJILHO, KOJIM HEOOX1AHO CKOPOTUTH

BUTPATY «CBIXKO1 » BOJIH.

IIuTaHHA 1 CAMOKOHTPOJIIO

1. TlosicHITh TEPMIH «BOJAOKOPUCTYBAHHS». XTO 3A1MCHIOE BUKOPHUCTAHHS
BOJI?
2. TlosicHITh TEepMiH «BOJOBIJIBEACHHS». SIK1 BUIW BOJOBIJABEICHHS Bu

3Hacre?
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3. TlosicHiTh TepMiH «KaHami3alis». ki Buau KaHam3anii Bu 3HaeTe?

4, SIxi kpaiHu HaWOUIBIT Ta HAWMEHII 3a0e3MeUeH1 BOJHUMH pecypcaMu, Ta
sKe MiCIIe TIociTae Ykpaina 3a 3a0e31eueHiCTIO BOJJHUMH pecypcaMu’?

5. SIki 3amacu mia3eMHUX BOJ B YKpaiHi?

6. HageniTs kmacugikariito CMicTeM BOJOTIOCTaYaHHS.

7. TloscHiTh MpWHIMN Ail HAHOUTBII MOMUPEHOI CXEMH BOJIONMOCTAYaHHS
HACEJICHOT'0 IYHKTY 13 3a00pOM BOJIY 3 PIUKH.

8. TloscHITP cXeMy MPSAMOTOYHOTO BOIOIOCTAYaHHS TPOMHCIOBOTO
MIPUEMCTBA

9. TloscuiTh cxeMy OOOPOTHOTO  BOJOIOCTAaYaHHS  MPOMHUCIOBOTO
H1IIPUEMCTBA

10. YV axux BUNAJKaX BUKOPUCTOBYIOTH CXEMY BOJIONIOCTAaYaHHS 3

MOCJIIJIOBHUM (200 MOBTOPHHUM ) BUKOPUCTAHHAM BOJIU ?
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Jlexruis Ne 2

Tewma: «Ilin3emMHi Ta MOBepXHeBi JKepesia BOAOMOCTAYAHHA

[Inan

2.1 3arampHi BIIOMOCTI MPO BO03a0IpHI CIOPYAW IJIsl MPUHAOMY BOIH 3

MiA3eMHUX JDKEpe
2.2 Bono3abipHi CBEpATIOBUHH
2.3 lllaxTH1 KOIOASI31
2.4 T'opu3oHTaNIbHI BO/103a00pH 1 KaNTaXXKHI KaMepH

2.5 3aranbHi BIAOMOCTI MPO BOA03a0IpHI CHOPYAW JJiss IPUHOMY BOJIU 3

MOBEPXHEBUX JIKEPET
2.6 Bomo3abipHi criopyu 6€peroBoro TUIY.
2.7 Bono3abipHi ciopyiu pyciioBOrO THITY.

2.8 CneniajibHi BOA03a01pH1 CIIOPY/IH.

2.1 3arajabHi BizoMocTi mpo Bo103a0ipHi cnopyau /s NpuiioMy BOIHU 3

MiI3eMHUX JKepeJt

Bubip Tuny cnopyad s OpuMMaHHS TA36MHUX BOJ  3aJ€KUTh B

OCHOBHOMY BIJ] TIMOMHMU X 3aJISITaHHSA 1 MOTY>KHOCTI BOAOHOCHOTO TOPU30HTY.

Cnopyau st puiomMy TiI3€MHUX BOJI MOXKYTh OyTH TMOJIJIEHI HA YOTUPHU

BUOU:

— BOJ103a01pHI CBEPAJIOBUHH;
— IIaXTHI KOJIOJ3I;

— TOPHU3OHTAaJIbHI BO03200pH;
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— KanTa)XH1 KaMepH.

Boao3abipHi cBepaIOBHMHM CiIyXaTh Ul NOpuiioMy Oe3HamipHUX 1
HaAMIPHUX TiA3€MHUX BOJ, IO 3ajsraioTh Ha riauOuHi Oinbme 10 M. Bogo3abipHi
CBEP/UIOBUHU - HaWOUIbII MOIIMPEHUN BUJ BOJ03a0IpHUX CHOPYI AJI CHUCTEM
BOJIOTIOCTaYaHHS ~ MICT, CUIbCBKMX HACEJIEHMX IIYHKTIB 1 TPOMHCIOBUX

1 ITPUEMCTB.

IIaxTHi KoJOAS3i CIy)KaTh JJI NMPUHOMY MIJI3€MHUX BOJ, IO 3aJISTalOTh

Ha rJimOuH1 He outbmre 30 M.

I'opu3oHTaJbHI BOJ032a00pH BIAIITOBYIOTH I NPUMOMY I'PYHTOBUX BOZ,
IO 3aJiraloTh Ha HEBENWKIM rmmOuHI (10 8 M), NpU Maliil HOTYXHOCTI

BOJOHOCHOI'O T'OPHU30HTY.

Kanra:xxni kamMepu 3aCTOCOBYIOTH IIPH HEOOXITHOCTI BUKOPHUCTAHHS JIJIS

1iJIel BOJONIOCTAYaHHS JKEPEITbHOT BOIH.

2.2 Bono3adipHi cBep1JIOBUHH

Bo103a0ipHi CBEpJIOBMHHM BIAILITOBYIOTh NUIAXOM OypiHHS B 3eMJl
CBEP/JIOBUH, CTIHKH SIKMX KpPIIUIITH 0OCAJHUMU CTAJICBUMH TpyOamu. Y Mipy
3ariau0JIeHHsS CBEPAJIOBMHU JllaMeTp oOcajiHuX TpyO 3MeHIIyioTh. B pesynbrari

CBep/VIOBHHA HaOyBae Teneckomniuny Gopmy (puc. 2.1).

KoHueHTpuyHi 3a30pu MK OKpEMUMHU 00CaAHUMU TpyOaMu 3alIapoOBYIOTh
(TaMIIOHYIOTh) IIEMEHTHUM PO3UYMHOM. Y CKEJIbHHUX IPYHTax CTIHKH CBEPAJIOBUH
oOcagHuMU TpyOamMu He Kpimiatb. Hajg Bepxom B0/103a0IpHOI CBEPJIOBUHU
poOMsATh TETIsHy, OCTOHHY a0o0 3am300€TOHHY Kamepy. Y HIKHIN YacTHHI
CBEP/UIOBUHMA BCTAHOBIIOIOTH (IIBTP, LIO CKIANA€Tbcd 3 Haa  (PUIBTPOBOI,

BOJIONIPUIMAJIBHOI ((DUIBTPYIOUOT) 1 BIACTIHHOT YaCTHH.
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Bonio3abipHi cBepaJIOBUHM MOKHA 001aaHaTH (GUIbTpaMHU HACTYITHHX

THUIIIB:

— JIPYaCTHUMHU;
— IUIMHHUMU,

— CITYACTUMU,

APOTAHHUMU,

— TpaBiiHUMU.

oy
i ]
K=
X |0
. i

it

ke

Pucynok 2.1 - CxeMu o6namTyBaHHs BOJ103a01pHUX CBEPIJIOBUH:

a 10 - mpu 3a00pi BOAU B TPIIIMHYBATUX MOPOJAX; B - T€ Xk, B MicKax; 1 -
3aKJIaJICHHS [IEMEHTHUM PO3YMHOM MIXK TPYOHOIO MPOCTOpY; 2 - TIUHH, 3 - TBEP/l
TPILIMHYBATI MTOpon, 4 - nepdopoBaHi TpyoH; 5 - BamHsK; 6 - BOJOHOCHHUH MICOK;

7 - bineTp; 8 - mpoOKa; 9 - Gammak
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3anexHo Bij HEOOXITHOI BUTPATH 1 MOTYHOCTI BOJJOHOCHOTO TOPHU30HTY
BJIAIITOBYIOTh ~ OJHY a00  JeKiIbKa  BOJ03a0IpHUX  CBEPAJIOBUH, IO

PO3TAIIOBYIOTHCS MEPIICHAUKYIISIPHO HAMPSMKY ITOTOKY ITiI3eMHUX BOJ (puc.2.2).

HE
o—" o —= ) —o———
f b f !

Pucynok 2.2 - Cxema po3stainryBaHHS BOJ03a0ipHUX CBEPIOBHH

Cnoci® oTpuMaHHS BOAM 3 CBEPAJIOBUH 3QJICKUTH Bl TVIMOWHM 3ajsiraHHS
TUHAMIYHOTO piBHS Boau. [Ipu camocTiiiHOMY BWJIMBI BOJAM  ii BIIBOASTH 31
CBEP/JIOBMH CaMOIUIMBOM B 301pHMI pe3epByap, 3 AKOTO ii BiIKa4ylOTh HACOCaMH.
[Ipn mOpiBHSHO HEMIMOOKOMY 3aliiTaHHl JIMHAMIYHOTO PIBHS TMIiJ3€MHI BOIU
BIJIBOJISITH 31 CBEPJIOBUH IO CAMOIUIMBHUM a00 cU(OHHUM TpyOorpoBogamMu 1 B

301pHUI KOJIOA3b 2, 3 IKOTO X BIIKAUyIOTh Hacocamu (puc. 2.2).

3acTocyBaHHSI CU(OHHUX TPYOOINPOBOIIB J03BOJISIE 3MEHIITYBAaTH TIIMOUHY
3aKkjafieHHs 30ipHUX TpyOomnpoBoxdiB. [lpu riuGoxkoMy 3ansraHHI JTUHAMIYHOTO
piBHs 3 (OGinbmie 20 M Bi MOBEPXHI 3€MJIl) KOXHY BOJ03a0ipHY CBEPAJIOBUHY

06JI&I[HYI-OTL HaCOCOM.
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2.3 lllaxTHi KoJ10a531

[[TaxTHI KOMOM31 MOXKYTh BHUKOHYBAaTHUCS 3 OETOHY, 3ajli300€TOHY, IIETJIH,
OyTOBOrO KaMeHo Ta aepeBa. HaituacTimie maxTHi KoJo/s31 OyAylOTh OMYCKHUM
crnocoboM, TOMYy 3a3BMYail BOHM MarOTh Kpyriay Qopmy B 1uiadi. Jlepes'sHi
KOJIOZISI31, IO BUKOHYIOTHCS Y BHIJISIIL 3pyOY 3 KOJIOJ, MalOTh KBaJpaTHY Gopmy B

IJIAH].

Jlisa npuiioMy BOAM JTHO IIAXTHHUX KOJOJSA31B BJIAIUTOBYIOTH Y BUIVISI TaK
3BaHUX 3BOPOTHUX (QUIBTPIB MUISXOM IOIIAPOBOI 3aCUMNKUA KPYMHO3EPHUCTUX

MaTepialliB 3 MOCTYIOBUM 30UIBIICHHSIM KPYITHOCTI 3epeH 3HHU3Y Bropy (puc. 2.3).

VY OiuHMX CTiHKaXx OETOHHUX 1 3ali300€TOHHHUX KOJOJIS31B CTBOPIOIOTH

BOJIOTIPUHMAJILHI OTBOPH IIUISIXOM 3aKJIaJIaHHS B HUX TpyO Mpu OCTOHYBaHHI.

VY uernsHuX 1 OYTOBUX KPUHULAX BOAONPUHUMAIILHUMU OTBOPAMH CIIYXaTb

HE 3al0BHEHI PO3YMHOM HACKPI3HI IIBU.

[Ipu npiOHO3EPHUCTHX TPYHTAX BOJOMPHUMMANIBHI OTBOPHM B CTIHKax
MIAXTHUX KOJIOAS31B JIOIIJIBHO BUKOHYBATH V- TOAIOHOI 4YM TOXWIIK (hopMmu
(rpaBiTauiiiHi (GUIBTPH), 3aIIOBHIOIOUH iX MICKOM ab0 IpaBl€EM 3a TUIIOM 3BOPOTHUX

¢bineTpiB. Take 3aBaHTaKEHHSI HE BUMUBAETHCS B KOJIOS3b.

Jns migBUIieHHs 1e01Ty MAXTHUX KOJIOJSA31B 30UIBIIYIOTh TUIOILY JOHHOTO
GbiTpTpa MUITXOM PO3MIMPEHHS iX MiJACTaBU. 3HAYHOTO 30UIBIICHHS Ae0ITy MOXKHA
JOCSITTH, BIAIITYBaBIIM paladbHO pPO3TAIIOBAaHI TOPU3OHTANBHI TpPyOUacTi

¢bineTpu Taki Bogo3abopu HA3WBAIOTH TPOMEHEBUMU.
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Pucynok 2.3 - [llaxTHuit K0m01435 13 37113006 TOHHUX KiJIEIh:

1 - 3ami3o0eTOHHA KpUIlKa; . 2 - BEHTWIAIIAHA a30eCTOlleMEHTHa TpyoOa
niametrpoMm 150 mm; 3 - BUMoIIeHHs 1ieOeHeM, BTpaMOOBaHOTO B IPYHT, 1mapom 10

CM, 4 - TTIMHSHUN 3aMOK; 5 - 3BOPOTHUI PLIBTP

HaBkoyio KONoOnSI31B  PEKOMEHAYEThCS POOMTH TIAWMHSHUNA 3aMOK 1
BUMOUIEHHSI 3 KpyIJIsiKa Ha minaHoMmy miaArpyHTi. CTIHKA KOJOIsA3S CJI1J 3BOAUTH
BUIIIC TIOBEpPXHI 3emuni He MeHme HibK Ha 0,8 m. Ile BukIO4ae 3acMiueHHS

KOJIOAA34 1 HAaAXOIKCHHA B HbOT'O ITOBEPXHCBUX CTOKIB.

JIist oTpuMaHHS 3HAYHUX BUTPAT BOJU BJAIITOBYIOTH KUIbKA IIAXTHUX
KOJIOJISA31B, SIKI PO3TAIIOBYIOTh MEPICHAMKYJISIPHO HAIMPSMKY IOTOKY IPYHTOBUX
BoA. Boay 3 KOXHOTO KOJIOAS3S BIABOASATH MO CU(DOHHMM, a 1HOMI 1 TIO
CaMOTUIMBHUM JIIHISIM B 301pHUHN KOJOJ53b, 3 SKOTO ii MepeKkadyloTh HacCOCaMU Ha

OUYHCHY CTaHII10 a00 J0 CIOXKHUBaYiB.

2.4 T'opu3oHTAJILHI BO1032a00pH i KanTaxKHi KaMmepu

["opu3oHTaIbHI BO/03a00pH BUKOHYIOTH 13 3a/11300€TOHHUX, OETOHHUX a00

KepaMiuHUX TPYO 3 KpYyIJIMMH a00 IIUIMHHUMH OTBOpaMu. [[si ropu30HTaNbHUX
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B0J103a00PiB JOLJIBHO BUKOPUCTOBYBAaTH TPYOH OBAJIBHOTO MEpepidy, y SKUX

OlJIbIIIC IIJIOMIA BOIONPUAMAIBHOI TOBEpXHI (puc. 2.4).

Jlyis 3armobiraHHs BUMHBAHHS BOJIOK0 YaCTHMHOK IPYHTY B BOJ03a0opw iX
obcummaroTh (QUIBTPYIOYOIO TIMAHO-TPaBiiHOI 3acumkor. [1[06 BukItounTH
HAJXO/DKCHHS y BOJ03a00pu 3a0pyAHEHUX TOBEPXHEBUX CTOKIB, Ha IMOBEPXHI

3eMITl HaJl HUMH BJIAIOTOBYIOTH I'NIMHAHY IIOAYIIKY.

TIETAS AN ey ppmermny

A TR OAR LS
LR ECSTITODAS

Pucynox 2.4 - TopusoHTaibHMII BOJ03a0ip 13 3ali300€TOHHUX TPYO
oBajibHOTrO nepetuny: 1 - [lap 3 3Hauymictio 3epen 12-15 mm; 2 - te x, 5-7 mu; 3
- Te K, 1,5-2 Mm, 4 - Te x, 0,4-0,6 MM; 5 - OeTOH

Haiinipoctimi  TOpu3oHTanbHI  BOJ03a00pM  MOXXYTh BHKOHYBaTHCS 3
KOPOTKHUX TpyO 3 3a30paMu B MICISIX 3'€JTHAHb, 3 LIETJsHOI a00 OyTOBOI Kilaaku 0e3

PO3YMHY 1 T. 1.

J{nst oryiAy Ta OUMINEHHS TOPU3OHTAIBHUX BOA03a00piB dyepe3 KoxkHi 50 —

150 M 1o X TOB)KMHI BIAIITOBYIOTh OTJISIOB1 KOO ISI3I.

Bukopucranns mxepesbHOi (KpUHUYHOT) BOJM JJIS IIJIeHd BOJIONIOCTaYaHHS
(kamTax KIIO4YIB) 3IIACHIOETHCS 3a JIOMIOMOTOI0 KamTaxHuX Kamep. Jlms

3aXOTUICHHSI BOJ BUCXITHUX KJIIOYIB BJIAIITOBYIOTh KaNTaXKHI KamMepH 3a THUIIOM
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MIAXTHUX KOJIOJA3IB, PO3TALIOBYIOUM iX HaJ MICISIMH BHUXOIIB BOAM, a JUIf
3aXOIUICHHS BOJ HM3XIJHMX KJIIOYiB BUKOHYIOTh KalTaXHI KaMepH 3 MPHIOMOM
BOAM uepe3 OiuHi CTIHKHU. [ 30UIbIIeHHST BOAONPUIMAIbHOIO MOBEPXHI KamTax

3MIMCHIOIOTH Y BUTJISI TOPU30HTAIBHUX BOI03a00PIB.

2.5 3arajbHi BizomMocTi mpo Bo103a0ipHi ciopyau 1Jis1 npuiioMmy BOIH 3

IMMOBEPXHEBHUX TKEPeEJI

Crnopyau it mpuiloMy BOJAM 3 TOBEPXHEBHX JDKEpENl IMOBHHHI
3a0e3nedyBatu Oe3rnepediiiHe MOCTayaHHS CIOXKHUBayaM BOJU MOJKIIMBO Kparoi
SAKOCTI B PI3HI Yacu POKy. BHpillIeHHS 1IbOTO 3aBIaHHS JIOCATAETHCS MPABUILHUM

BUOOPOM Micld iX po3TainryBaHH (y IUIaHI 1 110 TIUOMHI) , iX THUITY 1 KOHCTPYKIIII.

Miciie 3HaxOKEHHS BOA03a0IpHOI CHOpYyAUM B IUIaHI CiIiji BUOWpATH
SKOMOTa OJMXK4e 10 CHOXKHMBada, Ha CTIMKOI JUISHII BOAOWMH, B panoHI
HallMEHIIOr0 3a0pYyJHEHHS BOJOWMH (HA plYKaxX - BUIIE HACEJICHUX IYHKTIB,
MIPOMUCIIOBUX TIANPUEMCTB 1 JIJISHOK CKUJAHHS CTIYHUX BOJ), 1032 OCEPE/IKIB
MO>KJIMBOIO YTBOPEHHSI ILIYTO 3aXOPOB 1 KPHXKaHMX 3aTOpiB, Mo3a oOjacTeit
IHTEHCUBHOT'O PyXy JOHHHMX HAHOCIB 1 3 YpaxyBaHHSIM MOXJIMBOCTI Oprasizaii
30HU CaHITapHO1 0XOpoHH. KpiM TOTO Miciie po3TanryBaHHS BOI03a0ipHUX CIIOPY

Ha piuKax BUOMPAIOTH 3 YpaxyBaHHSM THUITYy PyCIIOBOTO MPOIIECy (XapakTepy 3MiHU

pycia).

['muOuHHe monokeHHsT Miclisl 3a00py BOAM Ha pidulll CiJ BU3HAYaTH 3
YMOBH, 11100 BIJICTaHB BiJl HU3Y KPMXKAHOTO MOKPHUBY (Y 3UMOBUH TIEPIOJT) 0 BEPXY
«MPUHAOMHUX BIKOH» B0J103a00py cTaHoBmia He MeHie 0,2-0,3 M, a BIACTaHb MIXK
JTHOM PIYKH 1 HU30M «ITPUHOMHHUX BIKOH», HEOOX1IHA JIJIsl BUKJIIOUCHHS MOoNagaHHs

B B0/103a01pHY CHIOpY/ia 3 BOAOIO JOHHUX HAHOCIB, cTaHOBWJIa He MeHIe 0,7-1,0 m.
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VY mepion 3amep3aHHs THOAY BOJA, MEPEOXOJIOKEHA IO TeMIepaTypu
Mminyc 0,02-0,05 C, kpucTtamizyeTbcsi Ha 3aBHCIMX YacTKax IPYHTY, YTBOPIOIOUHU
TIMOMHHUM i, SKUW MEePEeHOCUTHCS TEUisIMU Ha 3Ha4H1 BifcTaHi. Taki HacuueH1
JHOJ0M IMOTOKH YacTO CTBOPIOIOTH aBapiiiHI CUTYyallli Ha BOJ03a0IpHUX CHopyAax,
MOBHICTIO 3aKyMOPIOIOYHM iX MpHiMalibHI OTBOpU. [l 3aXUCTy BOJI03a0ipHHUX

CHOPY/J Bl IAMOWHHOTO JIbOAY MOTPIOHO MPUHMATH TaKi 3aX0H:

— pO3TaloByBaTH BOA03a0ipHI CHOPYAM B TakUX MICIAX, JI€ HE
B1JIOYBAETHCS CKYITUEHHS IIYTH (IIYTO3a5K0PiB);

— 3MEHUIYBATH MIBUAKOCTI TeUli BOJAU Yepe3 BOJONPUMAaNbHI OTBOPH;

— 00irpiBaTl pPEIIITKH BOJONPUHMAIIBHUX OTBOPIB IMIJABEACHHSAM TEIIO1
BOJIU;

— BJIAIITOBYBATH IUIaBY4Yl KOpPOOHM, OrOpPOJHKYBAJIbHI BOJAONPUNHMAIBHI
OTBODH;

— BJIAIITOBYBATH BOJONPUIMAaIIbHI KOBIII Ta 1H..

3aKynopKy BOAONPHUIMAIBFHUX OTBOPIB MOXHA yCYBaTH, TaKOX, HUIIXOM
OUHIIEHHSI PEIIITOK CKPEOKOBUMHU MeXaHi3MaMHu a00 MPOMHUBAHHSM 3BOPOTHUM
cTpyMoM Boau. Bomo3abipHi ciopyy Ha plykax 3a KOHCTPYKIIEID MOXYTb OyTH

MOJIIJIEH] HA TaKl TUIIH;

— Oeperosi (po3aUIbHI 00 MOEAHAH] 3 HACOCHOK) CTaHIENO );
— PYCJIOBI (3 CAMOIJIMBHUMU JIHISIMU);
— crerianbHl (KOBIIOBI, 1H(MUIBTpAIliiiHI, 3 TIPCHKUX PIYOK, TMEPECYyBHI,

IUIaBydi Ta iH..).

2.6 Bono3adipHi ciopyau 6eperoBoro Tuiy

Bono3abipHi cnopyau OeperoBoro THITy BJAIITOBYIOTh HPU TMOPIBHSHO
KpyTHX Oeperax pidok. [IpuHIHMIIOBa cXeMa BO103a00py LLOTO TUIY ITOKa3aHa Ha

puc. 2.5.
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Bopno3alipHa cnopyaa CKIagaeTbCsi 3 BOAONPUWMAIBLHOTO OEperoBoro
KoJioAs3st 1 HacocHoi craHIii. Ilo ¢poHTY BOmONpUNHMAIBbHUN KOJOA3b
PO3IUISETHCS Ha OKPEMl CEKIii , YHCIO SKUX MPUHMAETHCS PIBHUM JBOM abo
YyuCclly BCMOKTyrouux JiHIA. KoxHa cekuis BOAONPUMMAIBHOTO KOJIOAS3S
po3/iJieHa MEPEeropoIKOI0 Ha Bl Kamepu: MpUHAMaNbHIO | 1 BCMOKTYBajbHY 2,
Ky/H OITyCKAIOThCS YCMOKTYBaJlIbHI TpyOH 3 HacociB 4. Boia 3 piuku HaAXOIUTh y
NpUMalIbHYy KaMepy uepe3 OTBOPH, OOJIaHaHI 3 30BHIIIHBOTO OOKY 3HIMHUMU
rpatamMu, a 3 BHYTPIIIHBOI CTOPOHM - 3aTBOpPaMH APOCEIBHOr0 abo MMOEPHOro

TUITY.
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Pucynok 2.5 - Cxema po3IlIbHOI BOJ103a01pHOI cIOpyau O€peroBoro TUILY:

1 — npuiimanbHa KaMepa; 2 — BCMOKTYBajlbHa KaMepa; 3 - YCMOKTYBaJIbHI

TpyOu; 4 — Hacocwu.

['paT BHUKOHYIOTh 3 BEPTUKAJIbHUX CTaJ€BUX CTPWKHIB 3 MONEPEYHUM
nepepizoM MPsSAMOKYTHOI abo Kpyriioi ¢opmMu. 3a30p MK CTPHIKHAMH PEIIITKH
npuiiMaioTh piBHUM 40-50 Mm. Po3mipu rpaT BU3HAYal0Th 3 YMOBH MIPOIYCKY BOJIU

B IIPO30pax MK CTPIKHAMHU P HalOL1b101 BUTpaTi 31 mBuakicTio 0,2-0,6 m/c.
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[Ipu cusibHOMY 3a0pyJIHEHHI BOJM 1 HASBHOCTI IIYyTd MPUMMAIOTh MEHIII
mBuUaKoCTl. [lpy BenMKOMY KOJMBaHHI PIBHIB BOJMU B PIUlll MPUHOMHI OTBOPH
BUKOHYIOTh y JIBa a00 Tpu sApycu. BepxHi oTBOpH ciykaTh Ui 3a00py BEpXHIX,
MOPIBHSHO YMUCTUX IIApiB BOJAM, IMiJl Yac MaBOAKY. B OTBOpU meperopoaku Mix
OpUIMAaTbHOIO 1 BCMOKTYIOUOIO KamMepaMu BCTAHOBIIOIOTH CITKY 3 JpOTY
toBmmHoo 1,0 - 1,5 MM 3 ocepenkamu po3mipom Bix 2*2 no 5*5 mm. Benuki
BOJI03a0IpHI cropyAu o0OJIafHAIOTh OOEPTOBUMHU CITKaMH 3 Oe3lepepBHUM
npoMuBaHHAM. [IpowiKyBaHHS BOAM Yepe3 PELITKH Ta CITKH 3abe3nedye ii

MoTNepeHE OYUILCHHS 1 3a1mo0irae MOMIKOHKEHHS 00IaTHAHHS.

Bepx BomompuiiManbHOrO KOJIOAS3SI TMOBUHEH TMIJHIMATUCSA HAJ CaMUM
BucokuM piBHeM Boau (CBPB) He menme Hik Ha 0,5 M. Hamg komomszem

CHOPYIKYIOTh MaBUIBMOH, 3 IKOTO YIPABISAIOTh YCTATKYBaHHSIM.

PoznineHi Bomo3alipHi criopynu OeperoBoro Tumy (puc. 2.5) BUKOHYIOTh

TOPIBHSHO PiJIIIe CYMIIIEHUX 3 HACOCHUMHU CTaHIisMHu (puc. 2.6).

C8Y8 A
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Pucynok 2.6 - Cxemu Bo103a0ipHUX cIOpy O€peroBOro THUITY, CyMIIIEHHX 3

HACOCHUMMU CTAHIISAMU:

1 - BomompwuiimManbHE Bij AUICHHS, 2 - HACOCHHUM 3ai, 3 - BOJONPHIMAaTbHA
CiTKa; 4 - TOpU30HTAIBHUN BIIIEHTPOBUM HACOC; 5 - BEPTUKAIBHUHN BIAIIECHTPOBUI

HacocC.
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Pucynok 2.7 - CymiiieHa Bojio3abipHa criopyjia 6eperoBoro TUIy:

1 — ruHa; 2 - micok apiOHuUi; 3 - CYTJIMHOK; 4 - HACOCH; 5-CITKH; 6 - BXIJIHE
BIKHO; 7 - pemiTku; 8 - Kam'sHa Hakuaka Ha mapi mebeHw; 9 - Ticok

KPYITHO3EPHUCTHM
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Tak sk B OUIBIIIOCTI BUMAAKIB KOMOIHOBaHI BOA03a01pHI CLIOPYAU 3BOASTH
Ha HCEMIUIbHUX IpyHTaX, IX BIAIITOBYIOTh 13 3arajlbHUM JHHUIIEM JUJIS
BOJOMPUMMAIFHOTO KOJOAS3d 1 HaHocHOI craHuii. [lpuknaag KOHCTpyKIl

CYMIIIIEHO1 BO103a01pHOT CITOPYIX 300pakeHo Ha puc. 2.7.

2.7 Bono3abipHi cnopyau pycJioBOro Tumy

Bono3abipHi cnopyau pyclioBOrO THUITY BJAIITOBYIOTH MPU TMOPIBHSHO
noJiorux Oeperax, clabKUX IpyHTaX 1 Malux IHOMHAax BoAu B piumi. Cxema

B07103a00py LIbOT'O TUITY HaBeJieHa Ha puc. 2.8.

Bo103a0ip ckiagaeTbcs 3 OrosioBka 1, caMOIUIMBHUX JiHINA 2, OeperoBoro
Koozsa3a 3 Ta HacocHOi cTaHlii 4. Boga HagxoauTs B OeperoBiil KONOASA3b IO
caMOIUIMBHUM JiHIsAX. [loganpmumii pyX BoAW aHAJIOTIYHUH ii pyXy Yy Bomo3a0bopi

OeperoBoro TUILy.
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Pucynok 2.8 - Cxema B0/103a01pHOI CLIOPYAHN PYCIOBOTO THUITY:

1 — oros0BOK; 2 — CaMOILJIMBHI TPyOONPOBOIU; 3 — OeperoBuit KOJoas3b; 4 —
HACOCHA CTaHIIISA

VY gJeskux BUIAJKaX HE BJIAIITOBYIOTH OTOJIOBKA, @ BHHOCSTH BOJ03a0ip
OeperoBoro TUIly, TO€JHAHWM 3 HACOCHOIO CTaHIlEl0, B pyciao piuku. Llei

PI3HOBU/I BOZ103a00PY PYCJIOBOTO THUITY HA3UBAKOTh BOA03a01p - Kpio.
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OroJyioBKM cCiy»aTb Uil 3aKpilUICHHS KIHI[IB CaAMOIUIMBHUX JIHIA 1
npuiioMy Boau 3 Jpkepesia. OrojIoBKM MOXYTh OyTH 3aTOIUIEHUMH 3aBX]IH,

3aTOIUTIOBAHI TUIBKU B ITABOJIOK 1 HE3ATOILUTFOBAHUMU.

Ha nHecynHOmnaBHUX piyKax MOXHA BUKOHYBATH OTOJIOBKH Oyab-sIKOT
KoHCTpyKIii. [Ipu nboMy mepeBary ciif BiiJaBaTH HAHOUIBII IPOCTUM CIIOPYAAX:

y BUTJIS1 PO3TPYOIB TPpyO, BUCYHYTUX B PYCIIO PIUKH, a00 1HIIOT KOHCTPYKIIIT .

Ha piukax, 110 BUKOPUCTOBYIOTHCS MJIsi JIICOCIUIABY OKPEMHX KOJIOH (Tak

3BaHOI «MUJLTIO»), OyIYIOTh PSIKEB1 OrOJIOBKH (Y BUTJISIZI IEPEB'STHUX 3pyOiB).

Ha cynHorminaBHUX 1 JIiCOCIIIaBHUX (IUIOTaMH) pIYKax MPOEKTYIOTh OTOJIOBKH
TUTBKHM 3a711300€TOHHI a00 OETOHHI B CTAJIEBOMY KOXYCl, BHUKIIIOHYAIOYH TaKUM
YUHOM MOXUIMBICTh 1X TIIOIIKOJDKCHHI CyaHamMu abo sikopsmu (puc. 2.9).

He3zaroroBaHi oroyioBki MatoTh (hOpMy OIOp MOCTIB 3 KPUTOJIaMaMHu.

CaMOIIMBHI  JIIHII BHUKOHYIOTh 13 CTaJeBUX, 3aJ1300€TOHHHX a0o

a30ecTorieMeHTHUX TPpYyO, a00 y BUTJIISAII 3a711300€TOHHUX TaJepei.

Uucno HUTOK mpuHMaeThcss He MeHme aBoxX. CaMOIUIMBHI JIHIT CHif
yKJIaJaTH 3 YXWJIoM y OiK OeperoBoro KoJofs3si abo y 3BOPOTHOMY HANpPSIMKY
3aJIEKHO B1Jl IPUUHATOrO HANpPSIMKY IPOMUBKHU 1UX JdiHid. [IBuakicTe pyxy Boau
B CaMOIUIMBHUX JIHIAX, 00 YHUKHYTHU 1X 3aCMIYEHHS, CJIiJI IPUMMATH HE MEHIIE
0,7 - 0,9wm/c. OumiueHHs CcaMOIUIMBHUX JIHIA BI1J BIAKIAAECHb JOLUILHO
BUKOHYBATH UIUISIXOM MpsiMOi a00 3BOPOTHOI MPOMHUBKH BOJOI0. Jnsi 11bOro

BO/103a01pHI CIIOPY/IM TOBUHHI MaTH HEOOXiHE 00IaTHaHHS.

[Ipn Benwkid AOBXKHWHI CaMOIUIMBHUX JIIHIM 1 BHCOKOMY Oepesi plukd ix
BHT1JIHO 3aMIHIOBAaTH CH(DOHHUMH JIIHISAMH, TITMOMHA 3aKJaJeHHS SKUX 3HAYHO

MCHIIIC.
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Pucynokx 2.9 - 3ami300€TOHHHI OTOJIOBOK 3 TOPHU3OHTAIBHOIO PEIITKOIO

(po3Mipu B cM):

1 - rpubomnoaiOHa yacTuHa ; 2 - pelriTka ; 3 - CaMOIUTMBHUHN TpyOOMpoBin , 4

- OMIOpHA YaCTHHA ; 5 — KaM siHE 3aBaHTaKECHHS.

beperosi k010715131 BOJ103a00piB PYCIOBOIO TUIY AHAJIOTIYHI MO YCTPOIO

BOJIOTIPUHAMATILHUM OEPETOBUM KOJIOJISA35M BOZI03a00piB OEPErOBOTO THUITY.

[Ipu piBHAX Bomu, 1o 3HauHO mepesBunlyroTh CHPB, 1 BianmosimHoMy
npodim Oepera piuku st 3a00py BOAM MOXKYTh OyTH BHUKOPHCTAaHI BiKHA,

MoKa3aHi Ha cxemi puc. 2.8.
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2.8 CnenianbHi Bo03a0ipHi ciopyau

[Ipu yTBOpEHHI B piylll TIMOMHHOTO JIbOIy a00 MPH BUCOKIM MYyTHOCTI BOJIU
JOTUTBHO 3a0upaTy BOAYy HE Oe3mocepeHhO 3 PIUKH, a 3 MITyYHOI 3aTOKH, TaK
3BaHOTO KOBIA. Po3Mipu KOBIIB BH3HAYAIOTh 3 YMOBH CIUIMBAaHHS TIUOWHHOTO

JH0y 200 BHUITAIiHHS 3aBUCINX PEUOBHH.
[IpoTouyHy MBUAKICTh B HUX MpuiiMaroTh piBHOMO 0,05 - 0,2 m/c.

KoBmri MoxyTh OyTH 3 HU30BHUM BXojoMm (puc. 10, a) — rupio KoBmia

po3TalioBaHe 3a TEYi€ro 1 3 BEpXOBUM BX0J10M (puc. 10, 0) - rupyio mpoTu Tedii.

0 ol L L L Ll R ) L
+’L

Pucynox 2.10 - Cxemu BogonpuiiMaibHUX KOBIIIIB:

1 - BomozabipHa crnopyaa; 2 — namba; 3 - OBEpXHEBI CTpymu; 4 - TOHHI
CTpyMHU

B xoBmi 3 HH30BUM BXOJOM IOTPAIUIAIOTH B OCHOBHOMY IPHIOHHI
CTpYMEHI, a B KOBIIIl 3 BEPXOBHUM BXOJOM - MOBEPXHEBI CTpyMeHi. ToMy KiBIII
MEPIIOTr0 TUIY JOIUIBHO 3aCTOCOBYBATH IpH OOpPOTHO1 3 TIMOMHHUM JIHOJIOM, a

KIBIII APYTOTO TUITY - i1 OCBITJICHHS BOJIH.
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Cnapeni kol (puc. 2.10, B) 3aCTOCOBYIOTb JjIsi OOPOTHOU 3 TNIIMOMHHUM

JHOJOM 1 1711 OCBITJICHHS BOJIM B P13HI YacH POKY.

KoBmii MoxyTh OyTH BUpUTI y Oepe3i piukd 4YM BHUHECEHI B ii pycio. Y
JpyroMy BHIIaKy KiBII BIATOPOJKYeThcs aamOamu. KoHcTpykuis criopyn Auis
3a00py BOJM 3 KOBIIIB HE BIAPI3HSIETHCA Bl KOHCTPYKII 3BUYAHUX PIYKOBHX

BOJ103a01pHUX CITOPY/I.

[HdinpTpariitni  Bo103a0ipHI CHOPYIU SIBISIIOTH COOOI0  CBEPJIOBUHM,
IIaXTHI KOJOJs131 a00 TOpU30HTaNBHI BO/I03a00pH, PO3TAIIOBaHI B3/I0BXK PIUKH 3
MilaHuMu  abo MimaHo-rpaBiiHuMu  Oeperamu. Taki Bomo3abopu 3a0HparOTh
pIYKOBY BOAY, IO (PUIBTpYETbCS depe3 TOBILY IpyHTY. I[HQiIbTpamiiini
BOZ03a01pHI CIOPYAW JOLUIBHO 3aCTOCOBYBAaTHM MpPHU HEOOXIJHOCTI OTPUMAaHHS
XOpOIIOi OCBITJIIEHOI BOAM 1 HA piUuKax 3 IHTEHCHUBHUM YTBOPEHHSM TJIMOMHHOIO

JTBOTY.

JIst TUMYacoBUX BOJOIPOBOJIIB BJIAIITOBYIOTH TMEPECyBHI ab0 TMaBydi
Boj03a00pu. IlepecyBHuil B0m03a0ip sBIsSE COOOI0 HACOCHY CTAHINIO JIETKOTO
TUILY, sIKa MOKE€ IEPECyBaTUCS BIAMOBIIHO 3MiHI PIBHS BOAM B PIUlll IO MOXUIOMY
pelikoBOMY NIIAXY, MOKIaieHOMY Ha Oepesi. [Ipu mmaBy4nx Bos103a00pax HaCOCH1

arperatu po3MillylOThCs Ha IMIaBy4HX 3aco0ax: Oap»kax, MOHTOHAX 1 T. II.

[lepeBaramu nepecyBHUX 1 IJIaByYUX BOA03a00PIB € HE3AICKHICTh TPHIAOMY
BOJM BiJ KOJIMBAaHHS PIBHA BOJM B piulll 1 MOXIMUBICTh IIBUAKOIO iX
obnamryBanHs. O HaK BOHU BOJIOMIIOTh 1 ICTOTHUMH HEJOJIIKAMU, IO TOJIATAI0Th
B HEOOX1THOCTI MaTH THYYKI 3'€fHAaHHS TPyOOIPOBO/IB, a TAKOXK Y BAXKKUX YMOBaxX

eKCIUTyaTallii B3UMKY 1 B IEP10]] TaBOAKIB.

Jnst 3a0opy BOAM 3 BOJOCXOBHUI] MOXKHA BUKOPHCTOBYBATH BOJ103a0IpHI

CIOPY/AM JIBOX THIIB:

— CyMIIIIEH] 3 TpebJIsIMH, BOJIOCITyCKaMU a00 BOJAOCKHIAMU;

— OKpEMO pO3TallIOBaHi.
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Bono3abipHi cnopyayd Ha BOJOCXOBHMINAX TMOBHHHI 3a0e3ledyBaTH

MOXJIMBICTh 3a00pY BOJIM 3 PI3HUX TVIMOUH 3 ypaxXyBaHHM il SIKOCTI.

IIuranns s CAMOKOHTPOJIIO

1. 3rigHO 3 PUCYHKOM HaBEIITh MPUKIAAN KOJOMAS3IB, Kl PO3KPUBAIOTH
HaIlIpH1 1 0e3HaIIpH1 BOAOHOCHI TOPU30HTH.

2. Slkuii piBeHb BOJM B KOJIOASA31 3BETHCS «CTAaTUYHHUMY», 3 YHM BiJ
30iraeThcs?

3. Sxwuii piBeHb BOJIU B KOJIOJISI31 3BETHCS «TMHAMITHUM ?

4. TloAcHITH MOHATTA «KpHUBa JEMpecii» Ta «JAeNpecuBHAa BOPOHKA»
BIJIHOCHO PiBHIB IIJI3¢MHUX BOJI.

5. Xapaktepusyite COpyau AJis NPUHOMY MIJI3EMHUX BOJI.

6. XapakrepusyiTe IPUHIMI O0JIAIITYBaHHS BO103a01pHOI CBEPIJIOBUHHU.

7. Sxumu ineTpamu Moxxe OyTH 00naziHaHa BOJ03a0ipHa CBEPIJIOBUHA?

8. XapaktepusyiTe MPUHIUI OOJIAIITYBAHHS MIAXTHOTO KOJIOIS3A.

9. ki 3axoau MOKHA 3aCTOCYBATH ISl IMIJBHINCHHS NE0ITy MIaXTHUX
KOJION31B?

10. XapakrtepusyiiTe  TpHUHIUN  OOJAIITYBaHHS  TOPU30HTAIHHOTO
BOJ103200DY.

11. SIxi 3axogW WPUIMAIOTH JUISI 3aXUCTy BOJ03a0ipHUX CIOPYI BijI
TTMOWHHOTO JHOTY?

12. SIxi TunM BOA03abipHUX CHOPY/ 3a KOHCTpYyKLieto Bu 3Haere?

13. Slxkuit Tum BOMO3a0ipHOT CHOPYAHM TMPEJACTABICHO HAa PHUCYHKY 57
OnuiiTh NpUHIMN 11 1.

14. dxuit TUn BOMO3a0ipHOI CHOPYAM TPEACTaBIEHO Ha PHUCYHKY 67

OnuiTe TpUHIMI 11 Aii.
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15. dxuit MO BOA03a0IpHOI CHOPYAM MPEJICTABICHO HAa PHUCYHKY 77
OnuiiTh NpUHIMI 11 1.

16. SIxkuit Tum BOmO3abipHOT CHOPYAM MPEACTABICHO HAa PHUCYHKY &7
OnuiiTh NpUHIMN 11 1.

17. Onimmte mTpencraBieHy Ha puCyHKY 9 crnopyay. is doro BoHa
BUKOPUCTOBYETHCS?

18. Axuit TN BOMO3a0IpHOI CHOPYIW TMPEACTaBICHO Ha pUCYHKY 107
OnuiiTh OpUHIMN 11 1.

19. XapakrepusyiTe IpUHIIMI JIii IEPECyBHOTO BO103a00Dy.
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Jlexmist Ne 3

Tema: ((KanyJIIOBaHHH BO/IM Ta PEATCHTHE 1roCnoaapcreo»

[ lnan

3.1 Tloka3Hukd, WO XapaKTePU3yIOTh SKICTb BOJM TIOBEPXHEBHUX 1

MIJ3EMHUX JHKEPEIL.

3.2 Bumoru 10 SKOCTI MIUTHOI 1 TEXHIYHOI BOIH

3.3 OCHOBHI TEXHOJIOTIYHI CXEMH IMIATOTOBKH BOIU
3.4 Buau XiMiYHUX pEearceHTIB IS KOaryJrOBaHHS

3.5 PearenTtHe rocnogapcTBo

3.1. [loka3HUKH, 10 XaPAKTEPU3YIOTh AAKICTH BOJH MOBEPXHEBHX i

MiI3eMHUX JKepeJt

Bonu moBepxHEBUMX Ta MIA3EMHUX JDKEpEN YMIIIYIOTh Ta3u, pi3HI

MIKpOOPTaHi3MH, PEYOBUHU HEOPTAHIYHOTO T4 OPraHIYHOTO MOXOJIKEHHS.

Bci Bonu xapakTepus3yroThesi (PI3MYHUMU, XIMIYHUMH, OAKTEpPIOJOTTYHUMHU
Ta 010JIOTITYHUMHU MOKa3HUKaMu. Ha popmyBaHHS LMX MOKa3HUKIB, TAKOXK SIK 1 Ha
KUIbKICHI (piBHI BOJM, BUTPATH) IIOKAa3HUKH BOJM TIOBEPXHEBUX JDKEpET
BIUTMBAIOTh YMOBH JKUBIICHHS JKepesia, TPYHTOBO - TE€0JIOTiUYHA XapaKTepUCTHKA
Horo noyivHU, TOmorpagiyHi yMOBHM Ta MOB'A3aHA 3 HUMHU IIBHJKICTh IOTOKY,
KJIIMaTHYH1, IHTCHCUBHICTh TAHCHHS CHIT1B, BUNIAJaHHS JOIIIB. B ocTaHHI poku Ha
MOKA3HUKU BOAM BIUIMBAE MiSIbHICTH JIFOJAUHU: OYJIIBHUIITBO I'pebeiib, CKUIaHHS
CTIYHHMX BOJI, BUKOPUCTaHHS JOOPHUB Ha MOJIAX Ta X 3MUB Y Bogoumu Tomo. Ckiana

M1J36MHHUX BOJ MPAKTUYHO MOCTIMHUI MO CE30HaX POKY.
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Di3uyni nokazHuKy: KaJTaMyTHICTb a00 BMICT 3aBUCIHUX PEYOBHH,

KOJIbOPOBICTb, ITPO30PICTh, TEMIIEPATYPA, 3aMax, MPUCMAK, €JIEKTPOIPOBIIHICTD.

KaHaMVTHiCTB O6YMOBJ'IIO€TI>C§I HasIBHICTIO y BOI[i KOJ'IO.I.I[HI/IX Ta 3aBHCIINX

PEYOBHH, SKi TIOMAIAI0Th y BOAY BHACTIAOK 3MHUBY TBEPAMX YaCTOK (TJIMHA, ITICOK,
Jiec, MyJI) TIOBEPXHEBOT'O MOKPHUBY 3€MJII JOIMOBUMH Ta TAJTUMU BOJAMHM IIiJ Yac
BECHSHUX Ta OCIHHIX IABOJIKIB, a TaKOX PO3MHBY pycen piuok. KajmamyTHICTh
MOBEpXHEBUX BOJ KomuBaeTbes Big 1...15 1o 500..1000 mr/n 1y piBHUHHUX P14OK
1 go 10000 wmr/m Tta Oumbmie s TipchbkuX. HalO1IbIl BHCOKI 3HAYCHHS
KaJJaMyTHOCT1 CIIOCTEPITaloThCSl y BECHSIHY IMOBiHb, KOJIM TeMIlepaTypa HU3bKa 1
BOJIa TIOTAHO OYMIIYETHCS BiJ] 3aBUCIMX pedoBUH. CTpUOKOMO/I0HE 301IbIIICHHS
KaJJaMyTHOCT1 4acTo OyBa€ MiCIsl IHTEHCUBHOTO CHITOTAHEHHS Ta CUJIBHUX JIOIIIB.
VY BOJOCXOBHILIAX KAJIAMYTHICTh 3MIHIOETHCS Y 3HAUHO MEHIIMX MEXaX YIPOJIOBK
poky. IIpu nibomy, aOCOMIOTHE 3HAYEHHS KaJaMyTHOCTI € MEHIIINM, HIXK y pluKax.
KanamyTHICTh XapakTepHa JJIsi BOJ MOBEPXHEBUX JIKEPEI, ISl TA3€MHOI BOJIU —

MOKA3HUK HE3HAYHUH 1 00YMOBIIIOETHCS 3aBUCCIO T1APOKCUIY 3aiIi3a.

KonwopoBicte ( creninb 3a0apBiieHHsS MPUPOJHUX BOJ, BUpPaKeHa B

rpagycax IUIATHHOBO-KOOATBTOBOT IIIKAIM) TIOBEPXHEBUM BOJAaM HANalOTh, B
MepIry 4epry, TyMyCOBI PEUYOBHHH, SKi BUMHBAIOTHCS 13 HABKOJHUIIHIX IPYHTIB,
NOTPAIISAIOTh 13 TOP(OBUX OOJIT, YTBOPIOIOTHCS BHACIIJOK PO3BUTKY U
BIJIMUpPaHHS Y BOJONMI POCIMHHOCTI i 0COOIMBO 300- Ta (piTOTIAHKTOHY, CTIYHI
BOoJU. JI)1s1 O1IBIIOCTI PIYOK KOTBOPOBICTh KoJUBaeThes Bia 10 o 150 rpax. TTKII.
VY BOJOCXOBMIIAX KOJIbOPOBICTH 3MIHIOETHCS YIPOJOBXK POKY 1 3aJ€XKHUTh BiJ
MICTKOCTI BOJOCXOBHILA Ta HOro IIMOMHNA, MAaKCUMAaJIbHI 3HAUYEHHS! IS OlJIBIIOCTI
BOJOCXOBHIN Ykpainu ckianaiTe 80..105 rpaxa. ['ymiHoBi kuciotu go0pe
BUJIAJIIIOTBCST B TIPOIECI OYMIICHHS, KpPEHOBI Ta alOKPEHOBI KHUCIOTH —
3HE0APBIIOIOTHCS TyKe MmoraHo. Boi mia3eMHUX pKepern KOJip A0Jal0Th CIIOTYKH

3aJ1i3a, Ay’Ke PiJIKO TyMYCOBI PEYOBHUHU.
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[1po30picTh (XapakTepuCTUKa, 0OEpHEHA KaJlaMyTHOCTI) — II€ TpaHUYHA
BHCOTA CTOBIIA BOJM B CAHTHMETpPaX, Kpi3h KA MOKHA YUTATH TEKCT, HAITMCAHUH

cTa"gapTHUM ipudrom Nel.

TemnepaTtypa BoauM B JKepelax BOJONOCTAYaHHS 3aJIeXKHUTh BiI IX
MOXOJ/KEHHS, TEMIEpaTypy TOBITPS Ta HOTO BOJIOTOCTI, XapakTepy pyXy BOIU

TOI110. Boau mia3eMHUX JIXKEpeN XapaKkTEePU3yIOThCS CTATICTIO TEMIIEpaTypH.

Cmak (mpucmak) ¥ 3amaxu 3'SBASIOTBCS Y BOJI IICIS IPUPOIHOTO abo

MTYYHOTO 3a0pynHEHHs BoAoWMH. YacTo NPUYMHOIO BUHUKHEHHS 3amaxiB €
MacOBHH PO3BUTOK PIZHOMAHITHUX TPUOKIB, BOJOPOCTEH (/11aTOMOBHUX, CHHE-
3€JICHUX Ta IHIIUX), TOsIBA MOJIIOCKA JpPEHCeHH, OCOOJIMBO B HEINIMOOKHUX, 13
Majol IIBUJKICTIO Teyli, BoJAoNMax. PoO3pI3HAIOTE MNPUPOJHI  3alaxu:
apoMaTU4YHUM, OOJIOTUCTHI, THWIICHUM, JEPEBICHUN, 3EMIIMCTUM, TUTICHSBUH,
puOHUM, TpaB’SHUCTHUM, CIPKOBOAHEBUU. [IpMuMHAMHM [ITY4HOTO BHHHKHEHHS

3araxiB Ta MPUCMAKIB € MOMAJaHHs Y BOJONMHU NOTaHO OYUIIEHUX CTIYHUX BO/I.

ENeKTponpoBiHICTE — 1€ YHCEeIbHE BHUPAKEHHS 3/IaTHOCTI BOJHOTO

pPO3YMHY MPOBOAM EIEKTPUUYHHUI CTpyM. 3aJIeKUTh BiJ CTYNEHS MiHepasi3alii
(KOHIIEHTpAIIil pO3YMHEHUX MiHEpaIbHUX COJiei) Ta TemriepaTypu. [IpupoaHi Boau
1€ PO3YMHU CyMIlIEH CUJIBHUX Ta CIA0KUX €JIEKTPOJITIB. MiHEepallbHy CKJIaJ0BY
BoaM ckianaroth ionn Nat+, K+, Ca2+, CI , SO42 , HCO3 . Ilumu ioHaMu B
OCHOBHOMY i OOYMOBIIIOETHCSI €JICKTPOIPOBIAHICTh MPUPOJAHUX BOA. [HIN 10HM,
nanpukinan Fe3+ ta Fe2+, Al3+, Mn2+, NO3 Tomo, MOXYTh BILUIMBATH Ha
CJIEKTPOIIPOBIAHICTh TUTBKU MPU HASIBHOCTI B 3HAYHINA KUJIBKOCTI ( CTIYHI BOJU —

noOyTOB1, BUPOOHHUI).

Ximiuni  NOKA3HUKU BW3HAYAKOTHCSA HASABHICTIO 3arajibHOI  KUJIBKOCTI

PO3YMHEHUX PEYOBHH, KaTIOHIB, aHiOHIB. HaillOUIbIl XapakTepHUMHU MOKa3HUKaMU
€: aKTHBHA peakiis abo pH, 3araibHa >KOPCTKICTh, MIHEpasi3allis, BMICT 3ali3a,
pPaI0aKTUBHICTh, OKHCIIOBAHICTh, XJOPUAM, Cyab(daTh, a30TBMICTHI, Ta3u

(KUCeHb, BYTJIEKUCIIOTA, CIPKOBOAEHBb, METaH, a30T) TOIIO.
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AxTuBHa peakiiis Boau (pH) — creminp i KUCJIOTHOCTI ab0 JIyKHOCTI —

BU3HAYAETHCS KOHIICHTPAIlIEI0 BOJHEBUX 10HIB y BoAl. B HeWTpaibHOMY

cepenosuii pH=7, B kucaomy po3unsi - pH <7, B my>xHoMy po3unni pH>7.

XKopcTkicTh Boau 00yMOBIIeHA HAsIBHICTIO B Hill PO3YMHHUX KaJbIII€BUX Ta

MarHi€BUX COJEH pI3HUX KHUCJIOT (BYTUIbHOI, CipYaHOi, COJSHOI, a30THOI,
dbochopHoi, KpeMeHeBo1). Po3pi3HAIOTH 3arajibHy, KapOOHATHY 1 HEKapOOHATHY

KOPCTKOCTI BOJH.

3arajibHa KOpPCTKICTh - cyMa KaTioHiB Ca2+ Tta Mg2+, Kl yTpUMYIOTBCS Y
BOJAl B PO3UYMHEHOMY BHUIUISIAI ab00 1€ CcyMa KapOOHATHOI Ta HEKapOOHATHOI
wopctkoctei. KapOoHaTHa KOpPCTKICTH OOyMOBJIEHA HAsBHICTIO Yy  BOJII
rigpokapoonary kaubiito Ca(HCO3)2 Tta marnito Mg(HCO3)2 i1 Ha3uBaeThCs
TUMYaCOBOIO, TOMY 1[0 BOHA IMPAKTUYHO MOBHICTIO BHJAJSETHCA MPHU KHI'STIHHI
Boau. Cynbdaru, XJIOpUIW, TIAPOCUIIIKATH KaJbIIF0 Ta MAarHil0 BHU3HAYAIOTh
HEeKapOOHATY KOPCTKICTh. Boma MOBEpXHEBUX DKEPEN, SK MPABUIIO, € M'SKOIO
(3...6Mmr-ekB/11). JKOPCTKICTH IiJI3EMHUX BOJI KOJMBAETHCS B 3HAUHUX Mekax. Kpim
TOTO, JJIs TIJ3€MHOI BOJY MAa€ThCS Ha yBa3l TiApoKapOOHATHA JY>KHICTh, TOOTO

BMICT Yy BOJI IJIpoKapOOHAaTIB.

3arajibHa JIYXKHICTh — cyMa TipokcuiibHux 10HiB (OH) Ta aH10HIB CliabKux

KHUCIIOT (KapOOHATIB, TAPOKApOOHATIB, CUJIIKATIB, OOpaTiB, Cylb(]iTiB, PocdaTis,
aHIOHIB TYMIHOBHUX KHCJIOT TOIIO), SIK1 € Y BOJII ¥ SIKi T1IPOJTI3yI0UHCh, YTBOPIOIOTh
TIPOKCUIIbHI 10HU. PO3pI3HAIOTH TiipokapOOHATHY Ta KapOOHATHY JYXKHOCTI.

Hocuts pigko, npu pH>8,5 BUHMKAE TiApaTHA JTYXKHICTb.

3aranpHa MiHepaji3allii — CYMAapHUW KUIbKICHUM TOKAa3HUK BMICTY

pPO3YMHEHUX Yy BOJI pe4yoBWH. llell MOKa3HWK HA3WBAIOTH BMICTOM PO3YMHHHX
TBEPJIUX PEUYOBUH a0 3arajibHUM COJICBMICTOM. B 3ajie’)XHOCTI BiJ MiHepasi3allii,
/]I, TPUPOAHI BOAM MOAUIAIOTH Ha: yapTpamnpicHi (<0,2), mpicui (0,2-0,5),
BiHOCHO TiaBuieHoi minepam3aiii (0,5-1,0), cononysati (1,0-3,0), coneni (3-

10), migBumenHoi comonyBatocTi (10-35), pozconu (>35).
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B mig3zeMHHX BOJax CIOCTEPIraeThCsi OLIbIA KOHIIEHTpAIlIS 3aji3a, HIXK B
noBepxHeBuX. dopMa 1 KIIBKICHUNA BMICT 3aJli3a B IMI3€MHIN BOJII 3aJIeKUTh BiJl
OPUPOIHO KIIMATHYHUX 1 JaHAmadTHUX yMoB. CyTTEBO BIUIMBA€ HA HAasBHICTh
KOMIUIEKCHUX CIIOJIYK 3aiiza 3a00JI04eHICTh, HAsSBHICTH CIA0OMPOTOKOBHX 03€p
(ToCTYnoBO TepexigHuX B 00JIOTO), TPUBAIICTH 1 BOJIOTICTH OCIHHBOTO MEPioay
POKy. 3a1i30 y TOBEPXHEBHUX BOJAX 3HAXOMATHCS MEPEBAKHO Y BUTIISAAI CYCITCH3IT

OKCH/IIB 3aJ113a, B MIJ36MHUX - B PO3YMHHUX CIloTykKax Fe2+.

Jis 10HI3YI04Oi pajiailli Ha JIOAUHY OOYyMOBIIEHA SIK MPUPOJHUMH, TaK 1

HMITYYHUMH JIKepeslaMu BUIIpoMiHIOBaHH:. 3a ganuMu HaykoBoro Komitery OOH
3 Aii aToMHO1 pajianii, 6iabine 98% a03u pajiailii, 0 OTPUMYETHCS HACEIICHHSIM,
OOyMOBJIEHO TPUPOAHUMHM JDKEpeIaMH 1 JIMLIE Ay)KE€ HEBEJIMKAa YacTKa 03U
NpUIaJa€e Ha aTOMHY €HEpPreTHKY, BUIPOOYBaHHS SAEpHOI 30poi 1 1HII IITY4HI

JoKeperna.

OKHCHICTb  (OKHCIIIOBAHICTh) OOYMOBJIEHA BMICTOM Y BOJl OpraHIYHUX
PEUYOBHH 1 YAaCTKOBO MOJKE CIYKUTH I1HAMKATOPOM 3a0pyIHEHOCTI JKeperia
CTIYHUMH BoJiaMH. TOO0TO, OKHCHITH BOJAM - II€ yMOBHA BEIMYMHA, SKa
XapakTepu3ye 3a0pyIHEHHS BOAM PI3HUMU PEUYOBHMHAMHU, SIK1 JIETKO OKHCIIOIOTHCS,
TOJOBHUM YMHOM OPTaHIYHOTO MOXOJDKEHHS, & TaKOXK JCSKUMU HEOPraHIYHUMHU
nomimkamu (H2S, Fe2+, NO2-), siki 1IeTkO OKUCTIOITHCA. OKUCHITh BUPAKAETHCS
B MUIIIpaMax KHCHIO, HEOOXIAHOro [UIsl OKHCJIEHHS JOMIIIOK (OpraHiuHUX

PEYOBHH), SIKI MICTATHCS B 171 BOJIH.

XJ0pUAM TPUCYTHI MPAKTHUYHO B YCIX BoAaX. B OCHOBHOMY iX MpPUCYTHICTb
y BOJI1 TIOB’si3aHA 3 BUMHUBAHHSAM 3 TIPCHKUX TOPiJ XJIOPUAY HATpito ( BUBApEHOT
coimi). Pizke 30utbmieHHst koHueHTpauii ClI” y Boal Bka3dye Ha 3a0pyaHEHHS
BOJOWMH CTIYHMMH BoOJaMH. J[eperamMu MOSBU XJIOPUIIB Y BOJI €: 3acCOJIEH1

I'PYHTH, COJISHI IMMOoKJIaau, MOPCbKa BOJA

Cynpdaty mnomagaroTe Yy BOJAY BHACHIAOK PO3UYMHEHHS TINCYy, SKUN

3HaXOJUThCS B TMOpOJax, MIpaluIiTy, B pPe3yjbTaTl OKHCJICHHS CIPKOBOJIHIO,
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CaMOpPOJIHOI CIpKM Ta CcynbdiaiB. [X KepenoM MOXYTh OyTH TaKOX BOJIH,

3a0pyIHEeHI MPOMHUCIOBUMH CTOKAMH.

A3zotoBMicHI peuoBuHH (1oHU NH4+, NO2- 1 NO3-) yTBOpPIOIOTECS Y BO1

MEePEBAKHO BHACIIIOK PO3KIIAJIaHHS CEYOBUHU 1 O1JIKIB, 110 TOTPAILISIOTH Y BOAY 3
noOyTOBUMHU CTIYHMMH BOAaMH. B mpupogHux yMmoBax, B IPyHTI Ta y BOAI
BOJIONMHU, aMiaK CIIO)XKHBAETHCS POCIMHAMHE B MPOIIECI pOCTY ab0 Ha HHOTO JIFOThH
0COONMBI TPyNH MIKpOOpraHi3miB (HITpU(diKaTOpH), SKI OKUCIIOIOTH HOro 3
YTBOPEHHSM a30THCTOI Ta a30THOi kuciaoT. lled mpouec HazuBaeTbes
HiTpUdiKaIli€ew, TOOTO 1e nporec 010XIMIYHOTO OKHCICHHS amiaky J0 HITpaTiB.
Hitpatu BMIlyI0ThCsl HaifuacTtimie B moBepxHeBux Bogax (1o 0,001-0,003mr/m),

HITPUTH — B apTE31aHCHKUX (JI€CATI IOJI1 MI/J).

KpeMHIil TpHUCYTHIA Yy NPUPOJAHIA BOAL y BUIVISIAL 10HIB, MOJEKYJI Ta
KOJIOiZHMX 4acToK. dopma BMICTY KpPEMHIEBOI KHUCIOTH y BOJl 3aJ€XKUTh BiJ
loHHOro ckjany ta BenuuuHu pH. Tak npu pH = 5 Bmict H2SiO3 craHoBUTH
100%, 7 — 99%, 9 — 50%, 10 — 8,9%. BwmicT kpeMHiI0 B MPUPOJHUX BOJAX B

nepepaxyHky Ha Si032- cranoBuTth 0,6-40Mr/11, MOXKE OyTH 10 65MT/1I.

Kucenb, sikuii € y BOji, TOTparuisie 3 aTMOC(EepHOTro MOBITPS, a TaKOXK

YTBOPIOETHCS  BHACHIAOK (POTOCHMHTE3Y BOJAOPOCTSIMU OPraHiYHUX pPEUYOBUH
(ByrnmeBogiB) 3 Heopraniunux (H2CO3, H20). Bmict O2 y BOJl 3MEHIIY€ETHCS
BHACIIIJIOK MPOTIKAHHS MPOIIECIB OKUCIICHHSI OPTaHIYHUX PEYOBUH Ta CTIOKUBAHHS
HOro >»KUBMMHU OpraHi3MamMH Mpu JuXaHHI. B apTe3iaHChbKUX BOAAaX KHUCEHb

BIJICYTHIH.

Byrnekuciiora npucyTHsl B TOBEPXHEBUX BOJIaX B KUIBKOCTI 0 30Mr/i1 1 10

COTEHb MI/J y Mig3eMHuX Bojaax. Auionu ByrinbpHoi kuciotn (HCO3- ta CO32-)
4acTO BHM3HAYalOTh IMOBEIIHKY OKPEMHUX JOMIIIOK Yy BOAI Ta B TEXHOJIOTTYHHMX
npolecax, a TOMy € OJIHUMH 13 OCHOBHMX. B 3a1€5KHOCTI Bi1 BOJHEBOIO IMOKa3HUKA
ByrJeKuciaota Moxke Oytu BuibHOWO (raz CO2 ), cama kuciora H2CO3,

HamiB3B s3aHO0 y BuUrisaal Oikapoonar ioHiB (HCO3-), 3B’s3aHO0 y BHIJIAII
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kapOoHar 10HiB (CO32-). Konnentpariiss H2CO3 y Bozi ayke He3HayHa (JecsTi
JI0JTi TIPOIIEHTA), a TOMY KOHIIEHTpAIlisl BYTiIbHOI KUCIIOTH, 3BUYAHO, HATA€THCS
yepe3 CO2. B mim3eMHMX BOJax BiJIbHA BYTJIEKUCIOTAa MOXE 3 SBISTHUCH B

pe3yJIbTaTi pO3KJIaay OpraHIYHUX PEUOBHH a00 010XIMIYHUX ITPOIIECIB.

Mikpobionociuni  noka3Huky  HAWYACTIIIE BWU3HAYAIOTHCSA  3arajbHOIO

KUIBKICTIO OakTepii, 1o MICTAThCS B 1 Ky0.CM BOJHM, Ta KUIIIKOBOI MaJMYKH, SKa
MICTUTBCS B 1KyO.AM Boau ( KOMi-1HIEKC), TEPMOCTAOUIbHUX KHUIIKOBUX MaJIHUOK,
MAaTOTeHHUX MiKpoopraHi3MiB. L{i moka3HUKH MOXYTh OyTH OJU3BKUMU A0 HYJIS

JUISL TII3EMHUX BOJ Ta JIECATKH - COTHI Ta OLIbIIE - JJISI TOBEPXHEBHUX.

bionoriyHi MOKa3HUKHU 37e0UTBIIOr0 XapaKTepHI JUIsl MMOBEPXHEBUX BOJ 1
3aJIeXkaTh B1J BMICTY POCIMHHHUX a00 TBapUHHUX OpraHi3miB. BoHu MoxyTh OyTH
B CTaHI 3aBUCI (IUIaHKTOH) a00 OyTH MpUYerieHUMH 110 AHa (0eHToc). KinbkicTh ix

OIIIHIOETHCS IMTYKaMH B 1 MJI BOJIM 1 KoJIUBaeThes Bif HyJs 10 1000 1 61biire.

B ocranHi poku y BOJIONMH YacTO MOTPAIUIAIOTH MOTAHO OYHIIEHI CTIYHI
BOJM, TOBEPXHEBI BOJU 3 TEPUTOPI HACENEHUX IMYHKTIB, MPOMHUCIOBHUX 1
CLTBCBKOTOCTIOAAPCHKUX MIANPHEMCTB. TakuM YMHOM, B BOA1 JDKEpPET 3'SIBISIOTHCS

XiMi4H1 (TOTIPUIYIOTh OPTaHOJICTITUYHI TOKAa3HUKU) 1 TOKCUYHI pe4yoBUHU. DeHOoIU

NOTPAIUISIIOTh Yy JDKEpeda pa3oM 13 CTIYHUMU BOJAaMU KOKCOXIMIYHHMX Ta
HadronepepoOHUX mianpueMcts. Hadra 1 HadTOmpoaykTu mnOTparuisitloTh B
BOJIOMMH pPa30M 13 TOTAHO OYHUIICHUMHU BUPOOHUYUMHU CTOKAMHU, TTOBEPXHEBUMHU
CTIYHUMM BOJIAaMH, BIJl PIYKOBOr0 TpaHCHOpPTy. B BomolMax rocmnoaapchko-
MUTHOTO TPU3HAYCHHS BMICT Ha(TH ¥ HADTOMPOAYKTIB JTIMITYEThCSI TPAHUIHUMHU
kounentparisimu  (0,05...0,3mr/m).  3a0pynHEHHS  BOJOWM  TMECTULIHAIAMHU
B1IOyBa€ThCS 3aBISKKM 11X 3MHUBY 3 TIOJNIB JIOUIAMM, TiJ] Yac CHITOTaHECHHS,
3pomeHHs. J[0 HHX  BIIHOCATBCA  XJIOPOPTaHiyHI  TPYMU  MECTUIIHIIB
(TmoJXJIopIiHEeH, reKcaxJIopaH Ta 1HIII), K1 MOXKYTh HAKOMUYYBAaTUCh B OpPTaHi3Mi
JIOAVMHU ¥ TBapuHU. BOHM nOCUTH CTiiiku Ta TokcuuHi. [loBepxHEBO-aKTHBHI
peuoBuaN (ITAP) pobGnsaTe mporecu caMOOYMINEHHS BOJOWM TIOBUTHHHUMH Ta

NOPYIIYIOTh iX KHCHEBUH pPEXMM. B BENMKHUX KUIBKOCTSIX BOHM HaAalOTh BOJI
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MUJIBHO - TaCOBUM 3amax Ta TipkyBaTui mnpucmak. ITAP 3meHmywoTs omip

OpraHi3My MPOHUKHEHHIO B HHOTO TOKCHYHUX PEYOBHH. [IpoTe BOHM HOPMYIOTHCS
32 OPTaHOJCNTUYHUMH O3HaKaMu (rpaHndHa KoHeHTpailis 0,5mr/i). Commi BaXKAX
METaJiB TOTPAIUISAIOTh y BOJHI JKEpella pa3oM 13 CTOKAMH IPOMHCIOBUX
mianpueMcTB. Skmo HasBHICTH Midi (1,0mr/m), muHKy (5,0Mr/m) Ta 3amiza (0,3Mmr/m)
JIMITYIOTBCS 32 OPTaHOJCNTHYHHMH  O3HaKaMH, TO  IEPEBUIICHHS
I'PAaHUYHOJIONYCTUMOI  KOHIIEHTpamii y Boai wmum'sky (0,05Mr/m), CBHHIIO

(0,17Mr/m) 1 1EeIKUX THIIUX PEUOBUH HEOE3MEUHO ISl )KUTTS JIFOJIUHH.

3.2 BuMoru 10 IKocTi MUTHOI i TeXHIYHOI BOAH

Bumorn Ta HOpMaTHMBH CKJIaay 1 BIACTHBOCTEH MHUTHOI BOJW BHU3HAYAIOTH
NPUIATHICTh i JJISI 3aJ0BOJICHHS (PI310JIOTIYHMX, CaHITAPHO-TITIEHIYHUX 1
rOCIOJIapChbKO-TIOOYTOBUX TIMOTPEO JIOJUHM W OXOIUTIOIOTH: O€3MeKy BOJH B
enieMIYHOMY BIJIHOIIEHH], HEUIKIUIUBICTh XIMIYHOIO CKJIaay, CHPHUSTIMBI

OpraHOJICITUYHI BIACTUBOCTI, TOKCUKOJIOTIYHY 1 pajialiiHy 0e3mneKy.

Bumoru cnoxuBayiB 10 SIKOCTI BOJU MOXYTb OyTH pi3HUMHU. POOITHHKH
HiANPUEMCTB, HACEJICHHS B MEXaX HACEJICHOro MYHKTY BHKOPHUCTOBYIOTH «Bomy
NUTHY», gka noBuHHa Bignosigatu 'OCT 2874-82, 1 nopmam [lcanlliH 2.2.4-171-
10 3rigHO SIKOTO: KaJaMyTHICTh MOBUHHA OyTH He Outblie 1,5 Mr/i, KoJbOpOBICTh
— He Outbmie 20 rpan, 3amax i mpucMak — MeHIe 2 6amiB, KOJi-1HAEKC — MEeHIIe 3,
3arajbHa KUIbKICTh OakTepiil — Menie 100 mr/mi, 3arainbHa dKOPCTKICTh — MEHIIE
7 mr-exs/n, pH — 6,5 — 8,5, BMmict 3amiza — menme 0,3 mr/i, cyxuil 3ajiuIIoK —
menme 1000 mr/m, dropy — 0,7 — 1,5 mr/n, mapranu — menme 0,1 wmr/m,

cynbdatiB — MmeHiie S00mr/mn, xjaopuaiB — meHiie 350 mr/i.

B Toi1 ke uac, 3apa3 BIPOBa/KYIOThCS JlepaBHI caHITapHi TpaBwiIa 1

HopMmu «Boma mwtHa. [iri€HIYHI BUMOTH 70 SIKOCTI BOJW IEHTPATI30BAHOTO
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rOCIIOAapPChKO — TIMTHOTO BOJOIIOCTAYaHHSI», 3aTBEp/KeHI MIiHICTepCTBOM
OXOpOHU 3710poB’st Ykpainu 23.12.1996 poky, ski nepeadaydaroTh OUIBII HKOPCTKI

BUMOTH 10 SIKOCT1 BOJIH.

Bumorn momo SKOCTI BOAM IIEHTPATI30BAHOTO 1 HEIEHTPATi30BAHOTO
MUTHOTO BOJIONOCTaYaHHS OXOIUTIOIOTh 80 TOKa3HWKIB 1 momano 10 okpeMumwu
rpynamu: lrpyma — 8 MikpoOIOJOTIYHMX TIOKa3HMKIB; 2 Tpyma — 1
BIPYCOJIOT1YHUHN MOKAa3HUK; 3 rpyna — 2 Mapa3uTOJOTIYHUX MOKa3HUKa; 4 rpymna
— 1 MIKOJOTIYHUN TOKa3HUK; 5 rpyna — 5 MOKa3HMKIB PIBHS TOKCHUYHOCTI; 6
rpyna — 2 TOKa3HHWKa pajiaifiiiHoi Oe3neku; 7 rpyna — 4 OpraHoJICITUYHUX
MoKa3HUKa; 8§ rpynma — 17 XiIMIYHMX TOKAa3HHMKIB SIKOCTi, 1[0 BIUIMBAIOTh Ha
OpraHoOJICTITUYHI BJIACTUBOCTI MUTHOI BOJW; 9 Tpyma — 28 TOKCHKOJIOTTYHHX
MOKa3HUKIB HEMIKUIMBOCTI XiMIYHOro ckmany (3 Hux: 20 HeopraHidyHux, 6
OpraHIYHUX KOMIIOHEHTIB 1 2 IHTerpaibHi MokazHuku); 10 rpymna — 12 pedoBuH, 1110

YTBOPIOIOTHCA 1 HAIXOIATh Y MUTHY BOJY IMiJ1 YacC BOJO MiATOTYyBaHHS.

SAKicTh TPUPOAHMUX JKEPEN BOJH, OCOOJMBO TMOBEPXHEBUX, B OLIBIIOCTI
BUMAJKIB HE BIANOBIZa€ BHMOTaM CaHITAPHUX HOPM JI0 IMTHOI Bojau. Tomy
BUKOPHUCTOBYBATH ii 0€3 MONMEepEeHHOr0 OUUILEHHS HE MOXHA. SIKICTh MUTHOI BOJIU

MmoBHUHHA BianoBigath BuMoram JlcaulliH 2.2.4 — 171.

Boma, mo mnomaeTscs cloKMBadyaMm, HE I[IOBUHHA MAaTH AarpeCHBHUX
BJIACTMBOCTEH 110 BIJHOIICHHIO JO KOHTAKTYIOUMX 3 HEI KOHCTPYKIUIH,

oOJiaiHaHHs, TPYO Ta MaTepiaiB.

[Tpu Bogo miaroroBii (0OpoOIli), TpaHCHIOPTYBaHHI Ta 30€piraHHi MUTHOI
BOAM CJIiJI BUKOPUCTOBYBAaTHM OOJIAJHAHHS, MaTepiajii, PEYOBHMHH Ta CIIOIYKH
(koarysssHTH, QIIOKYJISHTH, pEarcHTH JJIs 3HE3apaKeHHs, MUUHI Ta Ae3iHeKIiHI
3aco0u, BHYTPIUIHI AHTUKOPO3iIMHI Ta TIAPOIZOIALINHI TOKPUTTS, OyiBENbHI
MaTtepiajid TOIIO), sIKI MalOTh JO3BUI JIs 3aCTOCYBaHHS y I1iM cepi BIAMOBIAHO 10
BUMOI YMHHOTO 3aKOHOJaBCcTBa — 3akoH Ykpainu «lIpo 3abe3nedeHHs

CaHITapHOI'O Ta emijeMiyHoro Osaromosy4yust HaceneHHs» Bia 24.02.1994 p. Ne
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4004-XII Ta IlonoxxenHs npo JlepkaBHY CaHITapHO-EIIIEMIOJIOTIYHY CIyXKOy

Vkpainu (3aTBepmxkeno ykazoM [pesunenta Ykpainu Bix 06.04.2011 p. Ne 400).

SkicTe BOJM, IO MOJAETHCS HA BUPOOHUY OTpeOU, MOBUHHA BiAMOBIAATH
TEXHOJOTIYHHM BHUMOTaM 3 YypaxyBaHHAM Ii BIUIMBY Ha TMPOIYKIIiIO, sKa
BUPOOJSIETbCA, Ta 3ale3meuyBaTH HaJEKHI CaHITAPHO-TITIEHIYHI BUMOTH MJIS

00CIIyroBYIOYOTr0 MIEpCOHATY.

SKkicTh BOAM B CHUCTEMI OKPEMOTO IOJUBAJILHOTO BOJOIPOBOJY ITOBHHHA
BIIMOBIJaTH BUMOTAM: CaHITApHO-TITIEHIYHUM, arpoTEXHIYHUM 1 ITOJIMBaJIBHOI

TEXHIKH.

SIkicTh BOAM B CHCTEMI HIPOTHUIOMKEKHOIO BOJONOCTAYaHHS IOBUHHA
BIJIOBIJIATH BUMOTaM NPOTHUIIOKEKHOI TEXHIKU 1 TPUUHATOMY OOJIaJIHAHHIO JUIS

IMOYKEKOTaCIHHA.

Metonu oOpoOKM BOAM, CKJIaa 1 PO3PAaxXyHKOBI IMapaMeTpu CHOpPYA Ta
YCTaHOBOK BOJI0 MIATOTOBKHU Ta PO3PAXyHKOBI JI03U PEAreHTIB PEKOMEHIYETHCS
BCTAHOBJIIOBAaTH B 3aJIEKHOCTI BIJ] SKOCTI BOJAMU B JIKEpEIl BOJONOCTAYaHHS,
MICIIEBUX YMOB, TIPU3HAUYEHHA Ta TMPOAYKTUBHOCTI CTaHIlli Ha MiACTaBI
TE€XHOJIOTIYHUX JIOCHIPKEHb, $IKI TMOBHHHI MepeayBaTH MNPOEKTYBaHHIO (MIpU
HOBOMY OyAiBHMIITBI) a00 3 ypaxyBaHHSAM JOCBIy eKCIUTyaTailii Mmoai0Hux
CIIOpY/A, M0 TPAMIOIOTh B AaHAJIOTIYHMX yMOBaxX (MPU PEKOHCTPYKIII Ta

TEXHIYHOMY TI€pPEOCHAIIEH]).

3.3 OcHOBHIi TeXHOJIOTIYHI CXeMH MiATOTOBKU BOIH

IcHye nBa eTanu MiArOTOBKY BOJU: TIOTIEPEIHIN Ta 3aAKITFOYHHUHN (XIMIYHUN).

Ha nonepennbomy eTari miroTOBKA MUTHOT Ta TEXHIYHOT BOJIU BUKOHYIOTh
HACTYMHI TMPOIECH: TMPOSICHEHHS (3MEHINEHHS KaJaMyTHOCTi, BHUIAJICHHS

KOJIOITHUX Ta 3aBUCIMX YaCTOK); 3HEOApBJICHHS (3MEHILEHHS KOJbOPOBOCTI);
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ne3oiopaltis (3MEHIIeHHsI THTEHCUBHOCTI 3alaxy Ta MPUCMAaKY); 3HE3apaKeHHS
(3HUILIEHHS OaKTepii 1 BIPYCIB, SIKI MICTATBCS y BOJ1); 3HE3ai3HEHHS (3MEHIIICHHSI

KOHIIEHTpaIIli 3aji3a (MOXe BIAHOCUTHUCH 1 IO IPYTOro €Tamy OUMCTKH).

Ha 3axnrounomy etami XiMi4HOT 0OpOOKH BOAM BHUKOHYIOTH Takl MPOIIECH:
3M'SKIIEHHS (BUOQJICHHS COJICM Kalbllil0 a00 MarHilo, SKi 3yMOBIIOIOTH
YKOPCTKICTh); 3HECOJICHHS (BUJIAJICHHS 13 BOJAM PO3YMHEHUX COJICH); 3HEKPEMHEHHS
(BuOasieHHs 13 BOJAM KPEMHIEBOI KHCJIOTH Ta ii cojieil); meaeparlisi (merasartis)
(BuOasieHHs 13 BOJM rasiB, B MEpIIy 4Yepry, KUCHIO Ta BUIBHOI BYTJIEKHCIIOTH);
crabumzaiiiina o0poOka (XiMiuHa 0OpOOKa 3 METOI0 3MEHIICHHS KOPO31MHUX

BJIACTUBOCTEHN BOJM Ta 3aro0iraHHs BUIATYy COJIEH).

Cnoci6 o0poOku BOJM, CTYHIHb 11 OYMINEHHS, TEXHOJOTIYHA CXEeMa,
PO3paxyHKOBI MMapaMeTPU OYUCHUX CIOPY[l 3aJIeKaTh BiJ KOCTI BOJU B JIPKEpET,
MPU3HAYEHHS BOJOMPOBOIY, BEIMYMHH J10aHOI BOJIM 00 MPOAYKTUBHOCTI CTaHIIIT
Ta MICHEBMX YMOB, a TaKOXX Ha OCHOBI TEXHOJIOTIYHHUX BUIPOOYBaHb 1

eKCIUTyaTarlii Copy/i, Kl IPaIol0Th B AHAJIOTTYHUX YMOBaX.

3a OpUHLMIIOM Teyli BOAM B CIOPYJaX BOJOOYHMCHOI CTaHLIi CHCTEMH

BOJIOMIITOTOBKY TIOJIIJISIFOTH HA CAMOILTMBHI (O€3HartipH1) i HamipHi.

B caMomnuBHMX cropyJax BoJa Te4€ BHACHIIOK MAii CWIM TSOKIHHS Yy
BIIKPUTHUX CIIOPYAAX, @ PIBEHb BOAU B KOXKHIM HACTYNHIN CHOpYII HUXKYE HIXK Y
nonepenHiid. B HamipHuX cropygax Boja Te€4Ye CHOPYAAMH 3aKpUTOTO THUITY MiA
TUCKOM, SIKHH CTBOPIOE Hacoc. YcCi CIOpyAHM MOXYTh OyTH pO3TallOBaHI Ha

OJTHOMY piBHI.

Hamipui criopyau, 3a3Bu4aii, BAKOPUCTOBYIOTHCS HA CTAHINISX IMiATOTOBKHU
BOJM JJIS TEXHIYHUX IUIEH Ta HA CTAHIUSAX MHIATOTOBKH IIMTHOI BOJU HEBEIUKOI

POYKTUBHOCTI.
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Cxemu MpOsSICHEHHS 1 3HEOAPBJICHHS MOISAIOTh HAa Oe3peareHTHI (B SIKUX
JaCTUHKA 3aTPUMYETHCS 3aBASKHA CBOIM TMPUPOJHUM JaHMM) i peareHTi, B SKUX

YaCTHHKA 3aTPUMYETBCA 3a JOIIOMOT' OO BBCIACHHUX peareHTiB.

Ha puc. 3.1 ta 3.2 300paxkeHi IUPOKO PO3MOBCIOKECHI TEXHOJIOTIUHI
CXeMH i TJIMOOKOTO TPOSICHEHHS BOAM 3 CAMOIUIMBHUM PYXOM BOJH, SIKY
BUKOPHUCTOBYIOTh IIPU OyAb-sAKIH MPOAYKTUBHOCTI BOJIOOYHMCHOI CTaHIl 1 OyJib-

SIKO1 IKOCTI BOJIH.

[TpuposnHa BoJa MOJAETHCS HACOCHOIO CTAHLIEK MepHioro miaiomy 1 1o
3MinryBaya 3. XiIMIYHI PEYOBHMHM, TaK 3BaHl (peareHTH abo KOaryJstHTH), IS
XiMI4HOi OOpOOKM BOJIM, 3aroTOBJIOIOTHCS B PEAreHTHOMY IeXy 2 1 TaKoxX
HAJXOJSTh JI0 3MillyBaya 3, Ji¢ 3MINIYIOThCS 3 YCIEI0 MAacOI0 BOJIU, IO MiJIsITae

o0OpoOui. 31 3MilTyBaya BoJia MOTPAILUIs€ B KAMEPY IUIACTIBUEYTBOPEHHS 4.

Tyt BinOyBaeThcsi (Pi3UKO — XIMIYHMI Mpolec arjiomepariii (00’ e€JHaHHS)
KOJIOITHUX 1 3MYJICHMX YaCTHHOK Y TOPIBHSHO BEJIMKI TUTACTIBIN, IO IIBUIKO
ocigaroTh. Jlanai BojJa HAAXOINUTh A0 BIACTIMHHKIB 5, B IKMX OCiJa€ OCHOBHA Maca
miacTiBiiB. Ilicms  BiACTIMHUKIB BOJa MPOXOAUTH uepe3 GuibTpu 6, e

3aTPUMYIOTHCS BC1 YACTUHKH, 1110 HE BCTUTJIM OCICTH Y BIACTIHHHUKAX.

[IposicHena 1 3HeOapBiieHa BOJAA, AKIIO BOHA BUKOPUCTOBYETHCA K MUTHA
MiJUIsITae€ TOTIM 3HE3apakyBaHHIO 1 30MPAaEThCsl B pe3epByapax ductoi Boau 7. 3
pe3epByapiB 3a JOMOMOI0OK HACOCHOI CTaHIIil Ipyroro miaioMy 8 Bojaa MOAAETHCS

B MEPEXKY.
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1 - nacoc I migitomy; 2 — peareHTHHI 11eX; 3 — 3MminryBay; 4 - kamepa

IUIACTIBIEYTBOPEHHS; 5 — BIACTIHHUK; 6 — PUIBTP; 7 — pe3epByap OUUIICHOI BOJIH;

8 — nacoc II migitomy.

Pucynok 3.1 - Cxema BOJOOYHCHOI  CTaHIi 3  KaMeporo

IJIACTIBIEYTBOPEHHS, BIICTIMHUKAMU 1 (QUIBTpaMu

Ha pucynky 3.2 nmojgava Boau Ta 3MIlIyBaHHs ii 3 peareHTaMH BiJI0yBa€ThCs
TaKk caMO SIK B CTaHIIl 3 KaMepolo IUIACTIBIICYTBOPEHHS, ajie 3aMicTh Hei Boja
MOTpAaruisie B OCBIT/IIOBaY (MPOSICHIOBAY) 3 3aBUCIUM ocafoM. [Ipoiiec ocBiTIeHHS
(MposiCHEHHS) BOAM MPOTIKAE€ 3HAYHO IHTCHCHUBHIIIE, SKIIO MPOSCHIOBaHA BOa
MICJI KOAryJisilii MPOMyCKAaeThCsl CKPi3b Macy paHillleé YTBOPEHOIO Ocany, KU

HIATPUMYETHCS Y 3aBUCIIOMY CTaH1 TOTOKOM BOJIH.

é)

|

O 'l|‘

1 - nmacoc I migitomy; 2 — peareHTHUH 11eX; 3 — 3MilllyBay; 4 — OCBITJIIOBaY 3
3aBUCIUM 0CalioM; 5 — PinbTp; 6 — TpyOONPOBiA AT BBOY XJOpY; 7 - pe3epByap

ounteHoi Boau; 8 — Hacoc 1 migiiomy.

Pucynox 3.2 - Cxema BOJOOYHMCHOI CTaHIi 3 OCBITJIFOBaYaMu

(mposicHIOBaYaMM) 3 3aBUCIUM 0CaIOM 1 (DiTbTpamMu
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[Toganbina cxema OUMILICHHS BOJM TaKa X AK B MOTMEPEIHINA CXeMi.

IIonepenHE OUMIICHHA MOKC IMPOBOJHUTHCH Ha ABOX THUIIAX CIIOPYJ: Ha
CHOpYﬂaXSaTaHLHHX)ﬂUIFOCHOHapCBKO"HHTHOFO’HiBHp06HHqOH)BOHOHpOBOHy;

Ha CIIOpY/AaxX BOJO MiATOTOBKH TUIBKU BUPOOHWYOTO MPU3HAYCHHSI.

TexHonoriuHa cxeMa TMEPIIOT0 THUITy CHOPYA JJIA TPOSCHEHHS i
3HeOapBiIeHHST a00 3HE3ATI3HEHHS BOAM Tiependadae, dYacTilie, CaMOTUTMBHUI
BapiaHT, Ha 3aKIIOYHOMY €Talli SKOro TMependavaeThCsi 3HE3apakyBaHH.
Po3TamoByroThCsl Criopyiv, 3BHUYaiiHO, OIS JpKepesia i HalvacTinie mpuiMaeThes
0e3 peareHTHa cxeMa IpHU 3HE3aTI3HEHH] Ta peareHTHa OJJHOCTYIIEHEBa cXeMa MpHu
OYHUCTIII MaJIOKaJaMyTHHUX, KOJHOPOBHX BOJ 1 JBOCTYIICHEBA INPHU KaJaMyTHHUX

BOJAX.

Crnopyau TUIbKM BUPOOHUYMX BOJIONPOBOIIB YaCTilIEe OUTBII KOMIAKTHI, 3
MEHIITUMHU PO3MipamMH, TOYHWHAIOTH TPAIOBATH HA JOJATKOBY CTYIiHb OYHCTKH,

a60 00'eTHYBaTUCH 3 HEIO.

Bona, 3 Meroro mnokpamieHHs (I3UKO - XIMIYHOT OYHMCTKH, MOXKeE
MiIITpiBaTUCh. TEXHOJIOTIYHI CXEMU TPOSCHEHHS Ta 3HEOApBJICHHS MOXYTh
nepeadayaTd XiMiuHy OOpOOKY BOJM JJIsI YACTKOBOTO 3M'SIKIIIEHHS, 3HM)KCHHS
OKHCITIOBAHOCTI, JIYX)KHOCTI, BHUJIQJICHHS BUIBHOI BYTJIEKUCIOTH, 3HECOJICHHS,
nependavaroTh JOJATKOBE BalHyBaHHS Ha momepenHiil crymeni. Ha cranii
XIMIYHOI ~ OOpOOKM  TmependadaeThCs OCTATOYHE  JIOBEICHHS  IEpeiueHuX
MOKa3HUKIB 10 HOPMAaTUBHUX 3a paXyHOK Na-KaTio-HyBaHHS, //-KaTioHyBaHHs, H-
Na, NH4 - Na karionyBanHs, Na - Cl ionyBaHHs, (BCce 1Ie 3aMiHa y BOJI NEBHUX
KaTiOHIB), aHIOHYBaHHS (3aMiHa TEBHHUX AaHIOHIB y BHXIJHIA BOAl), TEpMIUHE

3HCCOJICHH.
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3.4. Buau XiMiuyHMX peareHTiB ISl KOATYJIIOBAHHS

BOI[OHOKpaHICHHH INpUPOAHUX TIIOBCPXHCBUX BOA IIPOBOAUTHCA  IJIA

3aTpUMaHHs 3aBUCIIHX, KOJIOIMHUX Ta 1HOJI — PO3YMHEHUX OPTaHIYHUX PEUOBHUH.

Bwmict Ta po3mipu 3aBHCIMX Ta KOJOIMHMX YacCTOK BapIIOETHCA B JOBOJI
MUPOKUX Mexkax. Halickimagnima 3a1ada - BUIAJTICHHS MIJTKO JTUCIIEPCHUX YACTOK,
Kl MAarOTh IMUJIBHICTh HAa PIBHI IIIJIBHOCTI BOAM 1 TOMY IMPAaKTUYHO HE

0CaJ[KYIOThCA.

[Ipouiec, npu sikoMy 4YacTHHKA HaOyBa€ 1HIIMX BJIACTHUBOCTEH 1 MPOXOAUTH
3MUTIAHHSA YaCTOK, Ha3WBAIOTh Koazyiaayicto. Ilpu koarymsiii mpoXoauTh Mpolec
YKPYIMTHCHHS 3aBHUCIUX Ta KOJIOIMHUX YAaCTHHOK 3a paxyHOK iX B3aEMHOTO
3MUTIAHHA T JI€I0 MOJEKYISpHUX ciil. XiMIYHI peareHTH, siki J0Jal0Th B BOIY
HA3WBAIOTBCS KoarystHTamMu. KoaryiasHTH YKpYIHIOIOTh 3aBUCITI  PEYOBUHHU
[UIIXOM iX 3JUMAHHSA 1 YTBOPEHHS BEJIMKHX IUIACTIBIIB po3mipom 1-10 MM i3

HACTYITHUM X BHJIAJICHHSIM 13 BOJIU.

KoaryntoBanHs € ckiiagHuM nporiecoM. J[Jist OuMIleHHs BEIUKUX KiJTbKOCTEN
BOJIM HEOOX1THO MaTH TOYHUM i1 aHami3 1 BUSABIATH (1HOA1 AOCTIAHUM IILJISIXOM)

ONTUMAaJbHI YMOBH KOAryJJIOBaHHS JIaHOi BOJIU B Pi3HI MOPH POKY.

B sKkocTi koarynisiHTIB MOXYTh OYyTH 3aCTOCOBaH1 aJIOMIHIMBMICTHI Ta

3aJ1130BMICH1 PEUOBUHHU.

Jlnst inTeHcuikanii mponecy yrBOpEeHHs IJIACTIBLIB Yy BOAY MICIs BBEACHHS
KOaryJsiHTy, HE paHillle HDK uepe3 2-3 XB., BBOJSATH PO3YMH (DIIOKYJISHTIB:

nomakpuiaminy (ITAA), akTHBHOT KPEMHI€BOT KHCIIOTH.

KoarynssHT Moke OyTW y BUIVISAI IUIMT, LIMATKIB, TpaHyl, MOPOLIKY,
po3unHy. Ha HeBenuki craHIii KOaryJsHT HaWyacTilie JIOCTaBJISIOThH
aBTOCAMOCKHIAMM, a Ha BEJIMKI CTaHIi - 3aJi3HULEIO 3aJi3HUYHUMH BaroHaMu

po3cunoM abo B 3aBOJICHKIH YIaKOBIII.
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Haifuacrime Ha cTaHLisX MiJATOTOBKH MUTHOI BOJW 3aCTOCOBYIOThH COJII
aTFOMiHII0 a00 3aj113a, Takl AK CyJab]aT aJloMiHI0, 3aJII3HUNA KyIopoc abo XJIOpHE

3aJ1130.

Cynbdat amominio Aly,(SO4); *18H,0 (ruHO3eM) HEOUHUIIEHHH - IIIMATKU

ciporo abo 3eJeHKYBAaToOro Kojnopy, ski BMimytoTh 33,5 % Aly(SO4); abo 9 %
Al,O3, He Oinbmie 2 % BiIbHOI cipuaHoi kucioTH, He Outbmie 0,5 % 3amiza B
nepepaxydky Ha Fe,Oz;, He Oumbmie 23 % Hepo34MHHOTO ocamy. BHUTOTOBISIOTH

1Horo 0OpoOKOI0 CIpYaHOIO KUCIIOTOI OOKCHUTIB, He(eliHIB, TJIHH.

OunineHnil cynbpaT aaOMIHIIO OTPUMYIOTh OOpPOOKOI0 ad0 PO3UYMHEHHSM
HEOUHIIICHOTO CyJb(aTy allOMIHIIO CipuyaHO KucioToro. Llel koarymisiHT sBisie
co000 IUIUTU CIPYBaTO - MEPIAMyTPOBOTO KOJBOPY 3 ThMSHO - 3€JIE€HKYBaTUM
IIPOCBIYYBAHHIM Ta 3 >KOBTYBATO - IpKaBUMHU IuisiMamu. Bin ymimye no 40,3 %
Al(S0,)3 abo 13,5 % Al,Os, ne 6iibire 0,1 % BinbHOI cipuyaHoi kucimotH, 1,5 %
3amiza, 1 % Hepo3umHHOTO ocamy. IIpomucnoBicts Bumyckae 23-25 % po3uuH

Cynb(dary anroMiHIIO, SIKAW MPOCTIIIEe PO3BAHTAXYBATH 1 JIETIIIE TPAHCIIOPTYBATH.

Oxcuxsopun antominito Al,(OH)sCl *6H,0 - e kpuctamu 3eIeHKyBaTOro

KOJIbOPY, SIKI OTPUMYIOTh OOPOOKOIO CBIKO OCAIKEHOTO TIIPOKCHUIY aJIFOMIHIIO

0,5-1 % po3unHoM coisiHo1 KucinoTu Ta BMinnye 40,44 % Al,Os.

Amrominar Hatpito NaAlO, - 1ie rpadyu 61710r0 KOJIbOPY 3 MEePIaMyTPOBHM

onuckoM y 31m0oMmi. OTpUMYIOTH HOro PO3YMHEHHSIM TI1IPOKCUIY ANIOMIHIIO B

PO3UMHI TiAPOKCHIYy HaATpito, BMitye 45,55 % Al,Os.

Koarynsut . Iloasak" (TYVY 19155069.001-1999) OyBae 3 moaudikariit -

«ITonBak-40», «IlonBak-68», «llonBak-80». IlonmBak € BOJHUM PO3YMHOM
rizpokcuxiopuny amominito Aly(OH),Cl, , mepeBakHO 3e51eHyBaTO-)KOBTA piInHA,
MOXe OyTH 1HIIKX BIATIHKIB, MacOBa YacTKa OCHOBHOI PEUOBHUHH B MEPEPaAXyHKY

Ha Al,O; ne menme 15 % B «IlonBak-40» ta 10 % B 1HIINX THIIAX.
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3anizo xjaopae FeCl; *6H,0 - 11e TeMHi 3 MeTajeBUM OJIMCKOM KPHCTAJIH,

K1 JTy>K€ TITPOCKOITYHI 1 TPAHCIIOPTYIOTHCS B TepMeTHYHIN Tapi. BoHO MoXke OyTr
oTpuMaHe 06e3rmocepeHhO Ha BOAOOYHCHIN CTaHIII] MUIIXOM XJIOPYBaHHS 3aji3HOI

CTPYKKHU.

Cynbdar 3amiza FeSO, *7H,0 (3amizHuit Kymopoc), mpo30opi 3eJIeHKYBaToO -

roiryoi kpuctanu 3 BmictoM 47,53 % FeSO,. IlocTaBnserhcss BiH y AEPEB'SHUX

Ooukax abo SIuKax.

Cyanbbat 3amiza okucHuii Fey(SOy4); *2H,0 Takox KpUCTaTIUuHUN MPOIYKT,

JTy’K€ TIFPOCKONIYHUM.

Jlo3a koaryJisiHTY 3aj1eXuTh Bil pH BOAM, KUIBKOCTI 3aBUCIMX PEYOBHUH, a
TaKOX BIJ 9acy BiJICTOIOBAHHS 1 KOJIMBAEThCSA B Mexkax 25 - 125 mr/a. KoarynsHaT
BCTyMa€ B XIMIYHY peEaKIlilo 3 JIBOBYIJIEKHUCIUMH coJiiMu (OikapOoOHaTaMu)
KaJIbLIII0 1 MarHito, Mo nepedyBaroTh y Boal. Peakuis 3 cyiabharoM aatoMiHIIO

MPOTIKAE 32 PIBHSHHSAM:

AIZ(SO4)3 + 3C3.(HC03)2 = 3CaS0, + 2A|(OH)3 + 6CO,

AHaJIOTIYHO TIpOTiKae peakiis i 3 Oikapobonarom marHito Mg(HCOs3),. B
pe3ynbTaTi XIMIYHOI peakilii yTBOproeTbes rigpokcus amominiio Al(OH)s, skuii

copOye 3aBUCII1 YACTKHU 1 Y BUTJISI TJIACTIBIIB BUNIAJAE Y BIACTIHHUKY.

[Tpu HepocTaTHIN TY>)KHOCTI BOJIU PEaKilisi yTBOPEHHS T1APOKCUTY HE #Ie 110
KiHIA. Y TakuX BUMaAKax HEOOX1THO 301IbIITYBaTH JY>KHICTh BOJIU, TOJal0YU B HET

BaIlHO, coay a0o inkuil HatTp.

3a130BMICHI KOAryJsiHTH Kpalle 3a0e3MeuyroTh KOoaryJsiii 1, 0COOJIHBO,
IpU HU3bKHUX TEeMIlepaTypax, Ha iX it Majo BiumBae pH cepenosuiia, miacTiBii

KOAryJsIHTy OLIBII IIUIBHI, MIBUJIIIE OCIIal0Th, aje HEOOXiJHE TOYHE J103yBaHHS
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yepe3 MOXKJIMBE MPOCKAKYBAaHHS 3alli3a B OYMINEHY BOJY, TUIACTIBII OCITAIOTh

HEpIBHOMIPHO 1 6araro ApiOHMX IUIACTIBIIB BUXOAUTH Ha PuibTp. [Ipu Koarymsmii
KanaMyTHUX BoJ pH ciig miaTpuMmyBaTy OUIBII BUCOKUM, a KOJBOPOBUX - OUIBIII
HU3bKUM. Halfkpamum MoXKHa BBaYKaTH 3MIIIAaHUIN KOATYJISTHT 3 allFOMiHIHBMICHUX

Ta 3a1130BMICHUX KOATryJISIHTIB 13 BITHOIIEHHSIM MO Maci OJJUH 10 OJIHOTO.

Koarynaat «IlonBak» MOK€ BUKOPHUCTOBYBATHCS JJIsi OYMILECHHS BOAM 3
HU3BKAM pPIBHEM Jy)KHOCTI. ONTHMambHUM I BHUKOPWUCTAHHS KOATYJISTHTY
«IlonBak» € miama3zon pH B Mexax 5 — 8, 10 TOTO Xk Il KOAryJssHT Ma€ HU3bKHUI

BMICT 3aJIUIIIKOBOTO aJTIOMIiHIIO0 Ta BUCOKY €(DEKTUBHICTH B XOJIOJIHY TIOPY POKY.
DIIOKYISTHTH 3aCTOCOBYIOTH JIJIs IHTeHCU(]IKaIlll YTBOPEHHS TUIACTIBIB.

[Homakpunamia (ITAA) - ue OuryBaTOo - 3eleHKyBaTa, amopdHa, B's3Ka

piauHa, siIKa PO3YMHSETHCS B TEIUIIA BOAI MpU TEpeMillyBaHHI (TeMreparypa
50 °C). IlocraBnsieThcsl BOHA B AepeB'sHUX Ooukax abo 1enodaHOBUX MIIIKax i

30epiraeTbes mpu Temiepatypi He Buie 25°C.

AxtuBHY KpemHieBY kucioTy (AK) roTyroTh Ha MiCIli IUISXOM aKTHBAIlil

CWIIKaTy HaTpito (CKIO piJKe) CIpuyaHOI KHUCIOTOI, CYyJIb(paToM aJIOMIHIIO,

XJIOPOM YIIPOJOBXK OJHOI-IIIBTOPH F'OJIMHU B CTICLIAIBHOMY 0aKy - 3pUIbHUKY.

3.5. PearenTHe rocnogapcrao

st mpuiiMaHHs, 30€piraHHs, NMPUTOTYBAHHS Ta JIO3YBaHHS XIMIYHHUX
peareHTiB  Ha CTaHIISAX MIATOTOBKA BOJAW  TEpen0avdacThCsl  PEarcHTHE
roCroAapcTBO, SIKE€ CKIAJA€TbCsl 3 CKIAACBKUX TEPUTOPIA Ta MPUMILIEHb,

MPUCTPOIB JUIsl MPUTOTYBAHHS PO3YMHIB, CYyCIICH31M Ta JO3YBaHHS iX Y BOIY.

[Ipy HeBeNMKiA MPOAYKTUBHOCTI CTAHIli BIAKOTHCS JI0 CyXOro 30epiraHHs
KOaryysiHty (puc. 3.3, a), mpu BENUKIN - 10 MOKpOTo (puc. 3.3,0), mpu cepeanii -

JI0 MOKPOTO 13 30epiraHHsIM peareHTy B po3uyMHHMX Oakax (puc. 3.4, B).
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[Ipu cyxomy 30epiraHHi KOaryJjsiHT 3aBO3SITh JO CKJIaay - IMPUMIIICHHS,
130JIbOBAHOTO SIK BiJ] 30BHIIIHBOTO CEPEOBUINA, TAK 1 B1Jl BHYTPIIIHIX MPUMIIICHb
CTaHIlii, ¢ BiH 30epiraerbcsi HacWUmoM abo B 3aBOJACHKIM Tapi. Ilepiogmuno
KOAryJisiHT 31 CKJaJy 3a0upaioTh Bpy4dyHY a00 HaBaHTaXYyBAJIbHUM IPHUCTPOEM
(Hampukian, rpeiidpepom) 1 3aBaHTAXYIOTh Y PO3YMHHUNA 0aK, y SIKOMY TOTYIOTh
KOHIICHTPOBAaHUN PO3YMH KOAryJIsSHTY. 3a MOTpeOOr0 el pPO3YMH TOMAITh Y
BUTpATHUN Oak, po30aBJISIIOTH BOJOI0 M HACOCOM-I103aTOpPOM a0 CamMOILIMBOM
MOAAa0Th Y HEOOXIAHIN KUIBKOCTI J03aTOPOM MOCTINHHOT J03U y 3MimryBad. Ckiaj
MOKE€ 3HAXOJUTHCh Ha MEPIIOMY IOBepcl, a O0aku Ha BEPXHIX IMOBEpXax JJist

MOJKJIMBOCTI CaMOIUIMBHOTO BUTIKAHHS 1 A03YBAaHHA KOAryJIsIHTY.

6)

a) - cyxe 30epiraHHs; 0) - Mokpe 30epiraHHsi; B) - MOKpe 30epiraHus i3

30epiraHHsM peareHTy B pO3UMHHUX OaKax;

1 - ckimag Ccyxoro peareHTy, 2 - HaBaHTOXyBaJIbHMHA MpHUCTpid; 3 -
po3unHHUM 0ak; 4 - BUTpaTHUI O6aK; 5 - Hacoc-103aTop; 6 - MOJAABaHHS PEAreHTy y

3MilTyBay; 7 - BIAIIEHTPOBUM Hacoc; 8 -0aK-CXOBUILIE

Pucynok 3.3 - CxeMu peareHTHOro rocroiapcTna
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[Ipuy  Mokpomy  30epiraHHi Cyxud  KOaryjJsHT  0e3mocepeIHbO
BUBAHTAXYIOTh Y PO3YMHHI 0aku, J€ BIH 3aJIUBAETHCS BOJOIO, POZUMHSETHCSA Ta
TOTY€THCSI KOHLEHTPOBAHUM po3urH. KOHIIEHTpOBaHMI PO3YMH NEPEKAYYIOTH Y
Oak-cxoBHIlE, e Horo 30epiratoTh 1 3a MOTPEOOI0 MOJAI0Th Y BUTpATHUM Oak. Y
iHImIoMy BHUManaKy (puc. 3.3, B) KOaryiasHT BHBaHTaXYIOTh B PO3YMHHI Oaku, 1€

fioro 30epiratoTh B CyXOMy BHUTJISIAL 200 3aJIUTUM BOJIOIO.

Y wMipy HEOOXiTHOCTI B OJHOMY 3 0akiB TOTYIOTh PO3YMH HEOOXITHOI
KOHIIEHTpAIlli 1 TMepernycKkalTh HOro y BUTpaTHUM Oak. B 3amexxHOCTI Bif
NOTPIOHOTO BHMCOTHOI'O pPO3TAlllyBaHHS MOXE Iepen0dadyaTuch IepeKadyyBaHHS

KOHLIEHTPOBAHOT'O PO3YMHY KOATyJISIHTY 3 PO3YMHHOIO 0aKy y BUTPATHHIA.

Po3unHHI 0aku  BUTOTOBJISIIOTH 13 3a1300€TOHY 3  BHYTpILIHIM

AHTUKOPO31MHUM MOKPUTTM (puc.3.4).

Konnentpariiss po3unny mae O0ytu 17-20 %. Poszumn koarynsHTy myxe
KOPO31WHUH 1 BC1 TPyOOIPOBOM MOBUHHI BUKOHYBAaTHUCh MOJIIETUIICHOBUMU a00 13

HeIpKaB1l04vO01 CTai.

1 - ocanmoBa yacTuHa; 2 - pO3MOJLJIbHA CUCTEMa TMOBITPA; 3 - KOJOCHUKOBA
pelniTka; 4 - po3UMHHA YaCTUHA; 5 - KpUIIIKa; 6 - CTIHKA OyAiBii; 7 - mojiadya BOJIH;

8 - B110ip KOHIIEHTPOBAHOTO PO3YNHY; 9 - monaBanHs noBiTps; 10 - BUMyck ocany

Pucynok 3.4 - CxemMa po3unHHOTO 0aKy
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ButpatHi 6aky KOHCTPYIOIOTHCS 3a aHAJIOTIEI0 3 PO3ZUMHHHUMHU, aje YKIIH
JHUIA B HUX He moBuHeH Oytu MeHmuM HiK 0,01 1 BoHM He oOnagHaHI

pemitkamu. KoHIIeHTpalis po3unHy npuitMaerbes He oinbiie 12 %.

Ha craHmisx HeBeIMKOI MPOJYKTUBHOCTI BUKOPHUCTOBYIOTH CYyMIIlIEHI
PO3UMHHO-BUTpPATHI Oaku, B SKAX PO3YMHHMIA Oak HIOUTO BOYAOBYETHCS Y
BUTPAaTHUI 0ak, a00 BUKOPHUCTOBYIOTh OaKW 3 MEXaHIYHUMH Ta TiApaBIIYHUMU

MIIIAJIKAMH.

Po3unnHux OakiB Mae OyTH HE MEHILE TPhOX, a BUTPATHUX — HE MEHLIE
nBox. OO0'eM po3uMHHMX OakiB IpPH MOKPOMY 30€piraHHi KOaryjisiHTy B HHX

. 3
MPUIMAETHCS 3 YMOBH 2,5 M~ Ha TOHY KOAryJIsHTY.

['oToBUIl PO3UYMH JO3Y€ThCS Y BHUXIJHY BOJY HAcocoM - A03aTopoMm abo

CKCKTOPOM YCPEC3 BI/ITpaTHHﬁ 0ak Ta A03aTop.

Jlo3aTopu Lie MPUCTPOi, K1 MIATPUMYIOTh MEBHY 103y peareHTy. Ix moxHa

KiacudikyBaTu:

— 3a arperaTHUM CTaHOM JI030BaHOI PEUYOBMHU - NJIi PO3UMHIB PEarcHTIB,
CYyCIIeH31i peareHTiB, CyXoro mopoIiky, rasy;

— 3a crnocoOoOM Moyl J030BaHOI PEYOBUHU - CAMOILJIMBHI, HAIIPHI;

— 3a TapaMeTpaMu YIpaBJiHHS - TOCTIHHOT 703U, MPOMOPLINHOI 103H,
aBTOMATHYHI.

Haitnpocrimmii 103aTop — A03yBalibHUI 6adok (puc. 3.5).
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PosmuH A-b

Bid po34yuHHOz20 ;

1 — monaBKOBHI Ki1amaH; 2 — peryJiro4uil KpaH; 3 - BOpOHKa

Pucynoxk 3.5. Jlo3yBanbHuUi 6a40K

["'oTOoBUI PO3YMH KOAryJIsSHTY HaAXOAMWTH B J103yBajbHUM 0adok (puc. 3.5),
10 Ma€ MOTUTABKOBUM KJIamaH 1, skuii marpumye B 6auKy MOCTIHHUN PiBEHb BOJIH.
3 103yBaJIbHOTO 0ayKa pO3YMH KOATrYJISHTY Yepe3 peryordnil KpaH 2 HaAXOAUTh

y BOPOHKY 3 a 3 Hei 1o TpyOi1 B 3MilTyBay.

Kpim onmcaHoro, ICHYIOTh J03aTopu I1HmIMX cucteM. Hanpuxnan,
B.B. XoBaHChKkuii 3amporoHyBaB J03aTOp, BCTAHOBJIIOBAHUM O€3MOCEPEIHBO Y
BUTpaTHOMY ©Oaky. [IlocTiiiHuii Hamip Ta 4YITKO BIIKaJTIOpOBaHUM OTBIP

3a0€e3MeuyI0Th MOCTIHHI BUTPATH KOATYJSHTY 3 BUJIMBHOT'O OTBOPY.

B aBTomatnunomy po3aropi Yeniisui - KpuMchbKOro KpaHoM 13 MarHiTHUM
MyCKa4eM PETYJIOEThCS T0Jlada PO3UMHY KOAryJsiHTy B 3MillyBad. MarHiTHui
MyCKa4d BKIIOYAETHCS a00 BUKIIOYAETHCS BUMIPIOBAIBHUM TPUCTPOEM, SKUH
BUMIPIOE ¥ 31CTaBJIA€ €JICKTPONPOBIAHICT, BUXITHOT BOJAM Ta BOJHU, 3MIIIAHOL 3

KOaryJisiHTOM.

Haifuacrime 3apa3 3acToCOBYIOTH Hacocu - go3aropu mapok HJ[ 160/10;

400/10; 630/10; 1000/10; 1600/10; 2500/10 (meprre 9YMCIO ~-MaKCUMaJbHI BUTPATH
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B JI/roA., Apyre - Hamip B atMm). [Ipu 3ymuHII HAcoCcy MOKHaA 3MIHIOBaTH
JOBXKHMHY XOJy IUTyH)Kepa 1, BIAMOBIAHO, 3MIHIOBATH J03y BiA HYyJIA [0

MaKCHUMAJILHOTO 3HAYCHHS.
IIuTaHHA 1 CAMOKOHTPOJIIO

1. Xapakrepusyite (i13M4HI NOKa3HUKH CKJIaay BOJM.

2. XapakTepusyuTte XiMiuH1 TOKa3HUKU CKIIay BOJIH.

3. XapakTepuszyite MiKpoO10JIOT14HI MOKa3HUKH CKJIaay BOIM.

4, [Tepeniuute BuMoru o nutHOi Boju 3rigHo 'OCT 2874-82 «Bona
nutHa» 1 [{CanlliH

5. XapakTepusyuTe eTarnd MiAroTOBKU BOAU (TONEPEIHIN 1 3aKII0YHU ).

6. XapaxTepusyHTe eTanu OUUIICHHS BOJH 3T1IHO 3 CXEMaMHU.

7. Sxy nomatkoBy OOpoOKy BOJM MOKHA 3JIHCHIOBATH Ha OYUCHUX
criopynax?

8. s dYoro 3acTOCOBYIOTH KOAryJmsillil0 MpU OuMIlEeHHI Boau? Sxuit
IPOIEC MPOXOAUTD MPH KOATYJIISIIIi?

9. Ski xoarynsantu Bu 3naere?

10. J{nst sikux 1isielt 3aCTOCOBYIOTh (PIIOKYJISIHTU?

11. Sx1 pnoxkynsaTH Bu 3Haere?

12. SIxe mpu3HAYEHHS PEareHTHOTO TOCIOJAPCTBA HA CTAHIIISAX MiATOTOBKU
BOAM?

13. SIx1 Bunum 30epiranHs pearentiB Bu 3naere. Omimurs ix.

14. Jins skux IJIed 3aCTOCOBYIOTh DPO3YMHHI  Ta BUTpaTtHI Oaku? Ak
BU3HAYUTH iX MICTKICTH?

15. lnsg  skux UUIed BUKOPUCTOBYIOTH J103aTOPM Ta SK 1X MOXKHA

KkinacudikyBaTu?



68

Jlekmist Ne 4

Tema: «IIposicHeHHs BOAM 32 J0NOMOI00 (iabTpamin

ITman
4.1. OcHOBHI BiTOMOCTI PO CEAUMEHTAIIiI0 (OCaPKSHHS)
4.2. OcHOBHI BH/IU BiJICTIHHUKIB
4.3. ITposicHioBa4
4.4. OcHOBHI B1JIOMOCTI1 Mpo GIIBTPYBaHHS Ta PUILTPU
4.5. llIBuaki ¢pasTpu
4.6. [TlinononicTUpoIibHI PLUIBTPU
4.7. Inun tunu GiIeTpiB

4.8. Po3noAinbHI Ta CUCTEMH JIpeHaXH1 PUIbTPIB

4.1 OcHoOBHi BigoMocTi po ceauMeHTaliI0 (0caaKEeHHS)

[Tix mposiCHEHHSIM BOJM PO3YMIIOTh BHUIEHHS 3 HEl 3aBUCIMX PEYOBUH TIPH
Oe3nepepBHOMY pycl BOIM uepe3 CHellaibHI  cropyaud  (BiACTIHHUKH,
MPOSICHIOBAY1) 3 MaJMMH MIBUAKOCTAMHU. [IpM Manmux MBUIKOCTAX PYyXy BOAU
3aBUCJIl PEUOBUHU, MUTOMA Bara sIKUX OUIbIIIE MUTOMOI Baru BOJH, i J1€I0 CUIIN

TSOKIHHS OC17]al0Th, YTBOPIOIOUH Y BIJICTIMHUKY OCal.

[Ipu BigcTOIOBaHHI B CHCTeMI HE TIOBUHHO OYTH 1HTEHCHBHOIO
nepeMillyBaHHs, CHJIIBHUX KOHBEKI[IITHUX MOTOKIB, a TAKOXK CTPYKTYpPOYTBOPEHHS,

10 TEePEIIKO/KAE CEAUMEHTAITH].

VY mnaitnpocTtimoMy pas3i BUIBHOTO PyXY YaCTUHOK IIBHIKICTh OCITaHHS

(ciivBaHHs) BHM3HAYaeThesl 3akoHOM CTokca. Y MOJIAMCHEPCHUX CYCHEH31sX
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CIIOYAaTKy B OCaJ BUIIQJIalOTh BEJIMKI YAaCTUHKH, a APiOH1 YTBOPIOIOTH MOBLIBHO

ocifarouy “KajaMyTHICTB'.

VY KOHIIEHTPOBaHHX CYCIEH3IIX CIIOCTEPIraeThCcsi HE BUIbHE, a COJiJapHe,
ab0 KOJICKTMBHE OCIJaHHS, MpPHU SKOMY IIBHAKO OCIJal0ui BENIMKI YaCTUHKH

3aXOILTIOIOTH 32 COOO0IO0 APiOH1, MPOSICHIOIOYN TUM CaMUM BEPXHI IIapH PiIUHH.

[Tpu HasIBHOCTI B cHCTEMi KOJIOiMHO-AUCTIEPCHOI dpaKilii BiICTOIOBAHHS, SK

MPABUJIO, CYNPOBOJIKYETHCS YKPYITHEHHSIM YaCTUHOK.

3rigHo 3akoHy CTOKca y CHPOIIEHOMY BUIJISI, IIBUIKICTH CEIMMEHTAIlll

JaCTOK B plIII/IHl MOXHA BU3HA4YUTH:

V=K-er? (4.1)

ae
V - MBUJIKICTb OCaJKeHHsI a00 2idpasniuna KpynHicms y MM/C;
I - paJilyCc 4acToK;

K - xoHcTaHTa, sika 3aJCKUTh BiJ MPHUPOIX PIAUHU 1 YacTKU (IIIJIBHICTB,

B’SI3KICTB).

[IIBuAKICTH MaiHHS YacTOK B PIAUHI MPSMO MPOIMOPIliHA KBaApaTy ix

paziyca.

B Ttabmumi 4.1 HaBegeHa MIBHAKICTh TaAIHHS YacTOK MICKY Pi3HOTO

po3Mmipy, sika po3paxoBaHa 3a Gpopmysoro CTokca.
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Tabmums 4.1. [IBUAKICT, OCAPKEHHS Y BOJl YacCTOK PI3HOTO PO3MIPY

(muroma maca 2,55; t=+20° C)

JliameTp 4acToK, MM HIBUAKICTD OCAKEHHS, MM/C
0,05 2,099
0,01 0,084
0,005 0,021
0,001 0,0008

4.2 OcHOBHI BUIM BiICTIHHUKIB

VY mnpakTuill BOAOMIATOTOBKM JJisl BUJUICHHS 3 BOAW 3aBUCIUX PEYOBUH
3aCTOCOBYIOTb 20PU3OHMANbHI, BePMUKAIbHI U padiaibHi BIICTINHUKH, Ha3BaH1 Tak

3a HaNpsIMKOM pyXy B HUX MOTOKIB BOJIH.

3a BHCOTOIO BIICTIMHHMK PO3MOJISETHCS HA JIBl YaCTUHU: 30HY OCAJ[KEHHS,

JIe 3aBHCJII PEUYOBUHU OCAKYIOTHCA, 1 30HY HAarpOMaJK€HHS Ta YUIIJIbHEHHS

ocany.

BMmicT 3aBuciuxX pedyoBMH Yy BOJI MICas BIACTIMHUKIB HE TOBUHEH

nepeBuIryBaTu 8—12 Mr/am° .

T'opuzonmanwni eiocmintnuku (puc. 4.1) ABISIOTH COO00H MPSIMOKYTHI
pe3epByapH, BUTATHYTI y OIK pyXy BOAHM, B SKHX BOJA, IO MPOSICHIOETHCS,
PYXa€ThCsl B HaMpsIMKy, OJM3bKOMY JI0 TOPHU30HTY B3JOBX BIJICTIMHUKA
["opu3oHTaNBbHI BIICTIMHUKY BUKOHYIOTh 3BUYANHO 13 3aJ11300€TOHY 1 00JIaIHYIOTh

BOJIOPO3MOAUIBHUMU 1 BOAO30IpHUMH TMPUCTPOSMHU, TPyOONpPOBOAAMH IS
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MiJBEICHHST 00pOO0IIOBaHOT 1 BIIBEJACHHS MPOSCHEHOI BOAM Ta MPUCTPOSMU ISt

HCpiOI[I/ILIHOFO BHAAJICHHA BUIIABIIOTO OCaay.

Po3pi3HAIOTE 00HO- 1 080n08epxo6i TOPU3OHTAIBHI BIACTIMHUKH, SKI
BUKOPHUCTOBYIOTh JUIsI TIOTIEPEAHBOTO MPOsICHEHHS Bonau. [lepeBarn moBepXOBHUX
BifcTiitHUKIB (mporno3uitist mpod. I1. 1. IlickynoBa) - mana ruioma 3abyaoBu Ta

MEHIIIY BUTpATy OCTOHY MPHU MPOSICHEHH] BETUKUX 00CATIB BOJIH.

7.
iy
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a-  OJHOMOBEPXOBHWM  MpsAMOTOYHMM  (po3pi3); ©O- JABOMOBEPXOBUI

NpsIMOTOYHUH (pO3pi3); B- IBONOBEPXOBUI 3 MOBOPOTOM MOTOKY (po3pi3 1 MJIaH);

1,2- BIAMOBIAHO PO3MOAUILHUM 1 30IpHUM BOMO3JWB; 3- BOJOMIpH; 4-

MiJIBEICHHS BOJIU; 5- BIJIBEICHHS B1ICTOSIHOI BOJIM; 6- BiJIBEJICHHS OCay.

Pucynok 4.1 - Cxema pyxy BoAM B TOPU30HTAIBHUX B1ICTIMHUKAX
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['opu3oHTaNBHUI BIACTIMHHUK SBIIE COOOI pe3epByap NPSIMOKYTHOTO
nepepizy, Mo3a0BkHs (OUTBII JOBIIA ) BICh SKOTO CIPSIMOBaHa IO PYXYy BOJM.
Bopa 1o nposicHioBa€eThCs, o TpyO1 4 HampaBIseThCS B PO3MOAUTBHMIM k05100 1 ,
10 Ma€ psiJi OTBOPIB, SIKI CIYTYIOTh JJIsi OUIBII PIBHOMIPHOTO PO3MOJILITY MOTOKY
BOAM MO TepeTuHy BifcTiiiHuKa. IIIBUAKICTE pyXy BOAM B LKUX OTBOpax He
noBuHHA niepesuiyBaTt 0,4 m/c. [IposcHena Boja mocTymnae B iHIIH 05100 2 1 3
HBOTO 1o TpyOoi 5 BigBoauThcss Ha (inbTpu. OcamkeHi 4YacTKu (IJ1am)

HAKOIMUYYIOThCS Ha JHI.

Yac BiACTOIOBaHHS /IS TOPU3OHTAIBHUX BIJICTINHUKIB TPUIAMAIOTh

3a3BUYAN I KOAryJIh0BaHOI CyMillli He Oubiiie 4 TOJIUH.

3a BUCOTOIO BIJICTIHHUK PO3MOIISETHCS HA JIB1 YACTUHU: 30H) OCAONCEHHS,

JI€ 3aBUCIIl PEYOBHHH OCAKYIOThCS, 1 30H) HAKONUYEHHSL U YUWITbHEHHS 0CA0).

JInst miABUIIEHHS! PIBHOMIPHOCTI PO3MOALTY BOJAY B MOMEPEYHOMY HEpepisi
BIJICTIMHUKA, KPIM JIIPYACTUX MEPETOPOJIOK, KOXKEH BIACTIMHHUK MOAIISIOTH Y3I0BK
JIETKMMH NIEPETOPOAKaMH 3 TAKUM PO3pPaxXyHKOM, 100 IIHUPUHA KOKHOTO KOPUAODPY

Oyna He OuTbLIE 6 M (3aJI€KHO BiJ IOBXKUHU KOJIOH, SIK1 MIATPUMYIOTh TOKPUTTS).

Y 3B’3Ky 3 TUM, IO OCaJ PO3MNOJUISAETbCS TO JIHY BIICTIMHUKA
HEPIBHOMIPHO 1 BEJIMKA YaCTHMHA MOr0 HAaKOMHUYYETHCS B MEPIIiil MOJOBUHI, 00'eM
0CaJI0BOT YACTHHM BIJCTIHHUKA HA MOYATKY pOOISTH OIbIe, HiXK HanpuKiHIi. /s
IIbOT0, & TAKOX JJIsSI MEPIOUYHOTO BUITYCKY OCajy MpHU 3MHUBI MOro BOJIOK 31
IJIAHTa THO TOPU30HTAIHHOTO BiJICTINHUKA MMOBUHHE MaTH T0300BXHIHN yxun 0,02
y HaIpsIMKy, 3BOPOTHOMY PYXOB1 BOJH, 1 IOTIEPEYHI YXUJIH B KOKHOMY KOPUIOP1
He Menme 0,05. Ilpu rigpaBiiyHOMY BHJAJICHHI OCaay TO3JIOBXKHIM YXWJ JHA

BiJIcTiitHUKa cimija npuiiMaTy He meHe 0,005.

Mexaniuni 3acobu 6uoanenHs ocaay 3 TOPU3OHTAIBHUX BIJCTIHHUKIB
BJIAIITOBYIOTh Yy BHUIAJAKaX 3HAYHOI KaJaMyTHOCTI BHXIJHOI BOAM abO YacToro

MOBTOPEHHS MEPIOiB MMiJIBUILIEHOT KAJIAMyTHOCTI BOAM MPOTATOM pokKy. i 11boro
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3aCTOCOBYIOTh CKPEOKOB1 TPaHCIIOPTEPH, K1 3TP10ar0Th 0CaJ] y MPUIMOK, 3BIJIKH

HOro BiIKauyIOTh TiJIpoesieBaTOpaMu ad0 BIIIEHTPOBUMHU HACOCAMH.

[HIIMM crocoOoM BUAANICHHS OCaay € BHITYCK HOTO uepe3 30ipHy cHCTeMy 3
nepdopoBaHux TpyO ab0 KaHaTIB, IO YKJIAMAIOTHCS IO THY BinacTiHMKa. [Ipu
BIIKPUTTI 3aCyBKU OCaJ MiJ TUCKOM BHUIABIIOETHCS Y€pPe3 OTBOPHU 1 BITBOAUTHCS B
KaHa3amio. YcTs TpyOd abo KaHajiB po3TalllOBYIOTh Ha MOYATKY BIJICTIMHHKA, /1€

HAKOMMYY€EThCS HaWOUIbIIA KIJIBKICTh OCaTy.

[Ipu pekoHCTPyYKINli ICHYIOUUX, OY/IIBHUIITBI HOBUX BIAKPUTHX 1 3aKPUTUX
TOPU30HTAJIBHUX  BIACTIMHUKIB  PEKOMEHIYEThCS  3aCTOCOBYBAaTH  HaMipHY

riIpOMEXaHIYHy CUCTEMY BUAAICHHS OCaTy.

Hanipua cucmema 3musy i eudanenns ocady CKIANa€ThCS 3 HAIIPHOTO
KOJIEKTOpa, PO3BIIHUX HAMIPHUX TPYyOOIPOBOJIIB, MaTpyOKiB 3 OpPOH30BUMHU

HacaJIkaMu 1 Hacoca, 110 3a0e3neyye poooTy CUCTEMH.

3aCTOCOBYIOTh TOPHU3OHTAIBHI BIACTIMHUKHA Ha CTaHINSAX TOCIOJIapCHKO-
MUATHOTO 1 TMPOMHUCIOBOTO BOJIONOCTAYaHHS MNPOAYKTUBHICTIO Ounbiie 30-
50 Tuc. M/n00y TIpu BUAQICHHI 3 BOJAU 3 KOAryJabOBaHOI CyCHEH31l 1 OyIb-sIKOT

MPOJYKTUBHOCTI - MIPU BUJIAJICHH] HE KOAryJIbOBaHOI CyCIEeH311.

['opu3oHTaNbHI BIACTIMHUKYN BJIAIITOBYIOTH 3 TOKPUTTSIMH 1 3aCUIAIOTh
3eMJIeI0 3 YCIX OOKIB 1 3BEpXY, BJIAIITOBYIOYM TIJIKU HEBEJIWKI MaBUILHOHU O171s
TOpUIB (XOJOJHUU KIIMAaT); Yy MIBAGHHUX pailoHaXx 3 TEIUIMM KIIMaToM

BIJICTIHHUKY 3BHYAafHO BUKOHYIOTh BIAKPUTHUMHU.

Bepmukanvnuii  eéiocminnuk (puc. 4.2) sBiase cobow Kpyraui abo
kBajpatHuid (y TUIaHl) pe3epByap 3HAYHOI TJIMOMHU 3 KaMeporo
IJIACTIBLUEYTBOPEHHS KOJOBOPOTHOIO TUNY B LIEHTPaJbHIA TpyOl 1 3 KOHYCHHM
JTHUILEM JIJIs1 HarpOMa/>KEeHHS Ta YIIUTbHEHHS ocaay. Boga B TakoMmy BiACTIHHUKY
pyXaeTbcs 3HU3Y Haropy. BepTukanbHUl BiACTIMHUK BUKOHYIOTh, SIK MPaBUIIO, 13

3a11300€TOHY, 1HO/II 3 METaIy.
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[To BUxOAl 3 IEHTpaAIBHOI TPYOH Yy BIACTIHHUK BOJA PYXAEThCS Bropy 3
MaJIOI0 IIBUIKICTIO 1 3JIMBAETHCS BXKE OCBITICHOIO HYepe3 OOpPT KOHIICHTPUYHO

PO3TAIIOBAHOIO kK0JI00Y, 3BIAKH BIABOIUTHCS Ha PUIBTP.

e b b R R R
]
1
]
————
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=

1- xamepa MIacTiBIIEYTBOPEHHS; 2- COILIA; 3- TACUTENb; 4- TPYOOTPOBIT IS

30UpaHHs Ocany.

Pucynox 4.2 - BepruxkanpbHuil BIFACTIMHUK 3 KOJOBOPOTHOIO KaMEpOIO

MJIACTIBICYTBOPECHHS

3aBUCIII PEUOBUHU OCIJIAIOTh Y BUCX1THOMY ITOTOIll 32 paXyHOK PI13HHUII MIXK
MIBUIKOCTSIMU OCIJTaHHS YacTO4YOK 1 pyxy Boau. Ocaj, 10 HAKOMHYYETHCS Y

HIDKHIM 0Cai0BIM YaCTHHI BIACTIMHHUKA NEPIOAMYHO BUIAJISAIOTH CAMOILJIUBOM (TT1]T
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THUCKOM CTOBIYMKAa BOJM), BIJIKPUBAIOYM 3aCyBKy Ha BHUIIYCKHIH TpyOil
naiameTpoM 150—200 mm. ITpu HEMOXKIMBOCTI BUITYCKY OCaay CaMOIUITMBOM HOTO
BIICMOKTYIOTh HacocoM. CKumaHHS oOcaay MPOBOAUTHCS 0€3 BUMHKAHHS

BIJICTIMHHUKA.

[IBuaKICTh MPOTIKaHHS BOAU B IIEHTPaNbHIN TpyOi mpuitmaerses Big 30 10
75 mm/c. HIBUAKICTE BUCXITHOTO PyXy Boau ctaHoBUTh 0,5-0,6 mm/c. Bucorta 3081
OCAaJDKEHHS Y BEPTUKAIBHUX BIJACTIHHUKAX 3aJ€KHO B KOeQIIli€eHTa, o0
BpaxoBYy€e HMOro 00'eMHE BUKOPHCTaHHS, CKiIaaae 4-5 M, BIIHOIICHHS jJiaMeTpa 10
Bucotu -1,0-1,5, nmpu 11pomMy JiaMeTp BIJCTIHHUKA HE MMOBUHEH IEpPEBUIyBaTH 12
M. Ilepion poGoTH BiACTITHHMKA MK CKMJIAHHSIMU OCaJy Ma€ CTAaHOBUTH HE MEHIIIE

6 ToJI.
Yac BiJICTOIOBaHHS BOJM Y BIICTIMHUKY - 2 TO/I.

BeprukaibHuil BIACTIHHUK 3aCTOCOBYIOTh Ha CTaHLISAX OYMILEHHS BOIU 3

MPOXYKTUBHICTIO 10 5 THC. M*/1006Y.

Padianvni éiocmittnuku € pi3HOBUAAMU TOPU3OHTATBLHUX 1 3aCTOCOBYIOTHCS
JUISL TIPOSICHEHHS BOJIM, 110 MICTHTh BEJIUKY KUIBKICTh 3aBHCIIMX PEUYOBHH (O1IIbIIE
1,5 r/mm°). Bouu sBIsioTh C060I0 Kpyrii (y IUiami) 3ami306eTOHHI pesepByapHw,
BHUCOTa SIKOIO HEBEJIMKa B TOpPIBHSAHHI 3 AlamMeTpoM. Pyx Boau y BIACTIMHUKY
3MIMCHIOETHCS BiJ IIEHTpa 10 nepudepii B pagialbHOMY HAMPSIMKY, OJIM3bKOMY 10
ropusoHTaigbHoro. (Puc. 4.3). PagianbHi BiICTIMHUKY 3aCTOCOBYIOTH JIJIs1 0OpOOKHU

KaJJaMyTHUX BOJI 1 B CHCTEMax 00OPOTHOTO BOIOMIOCTAYaHHSI.

[IposicHiOBaHa BoJia MiJIBOJUTHCS 3HU3Y B LIEHTP 1 BUIIMBAETHCA Yepe3 JHKY,
MOBEPHYTY MIMPOKUM KIHIIEM Haropy. HaBKojo KK pO3TalIOBaHWM ITWITIHJP-
3aCTMIOKOIOBAY 3 ITYXUM JIHOM 1 JIIpYaCTUMHM CTiHKamMu. HasiBHICTh TaKOro HUIiHApa
cCripusie OUTbIII PIBHOMIPHOMY PO3MOAUTY BOJAM O POOOYiN BHCOTI BiACTIHHUKA.
Bopa noBinbHO pyxaeTbes BiA LIeHTpa 10 nepudepii 1 31uBaeTbes y nepudepiitHuii

JK0J100.
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Jlis BWmajeHHs oOcaay 3aCcTOCOBYIOTh MOBUIBHO OOEPTOBY METAlIEBY
dbepMy 3 YKpIIJIEGHUMH Ha HiM IMKpeOkamu, ski 3rpidarTh oOcaj 10 IeHTpa
BIJICTIHHMKA, 3BIIKM BIH OE3yMMHHO YHM TMEPIOAMYHO BHUITYCKAETHCS abo
BiJIKauyeThcsl. OTHUM KiHIIeM (epMa CIIUPAETHCS HA OMOPY B LIEHTP1 BIACTIMHUKA,

a IpyruM - Ha BI30K, IO PYXa€ThCs MO CTIHII BIACTIMHUKA.

1 1 9- mojmaya BHXIJHOI 1 BiJIBEACHHS MPOSCHEHOI BOAM; 2- MPHUIMOK JJIs
30upanHs ocany; 3- audysop; 4- obeptoBa depma sl BUIAJICHHS Ocaidy; O-
30IpHUN KIJBIIEBUM TiepudepiiHui JIOTOK; 6- XOJOBUH MICTOK; /- TMojada
peareHTiB; 8 - BOJOPO3MOAIbLHA CKIISIHKA, 9 — BiABIA BijacTOsHOI Bonu; 10-

CKUJIaHHS Ocaay

Pucynok 4.3 — PagianbHuii BiACTIHHUK
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Cnipanvni éiocmiithuku sIBJISIIOTH COO0I0 KpyTli (B TUIaH1) criopyau (TUITY
pamiaJbHUX BIJACTIMHUKIB), B SKHX BCTAHOBJICHI CIHIpaJIbHI Hampapisoul

MEPETOPOAKH, LIO MOJOBKYIOTh X PYXYy BOIU.

Biocmininuku 3  HeeenuKkow - 2IUOUHOIN)  OCAOMCEHHA  CYCHEH3Il
3aCTOCOBYIOTh HAa OYHCHHX CHOPYJaX Maioi HPOAYKTUBHOCTI. IX BHKOHYIOTH Y
BUTJISA/II TOPU3OHTAIBHUX BIJICTIMHUKIB Majioi JOBXWHU a00 y BUTJISAI KPyTiux (y
Tiani) OaraTtosipyCHUX BIACTIMHUKIB. Jl0 HUX BIiTHOCATBHCS OaraTospycHi M

TOHKOIIIAPOBI B1ICTIHHUKH.
Toukowaposi giocmiitnuku (puc. 4.4).

VY Takux BiICTIMHHMKAX MPOSICHIOBaHA BOJA MO TPYyOl 3 HAAXOAUTh y KaMepy
4 1 migHIMaeTbcs B 30HY NpOsACHEHHS 6. IlmaBHe pO3MIMPEHHS KOHCTPYKIIIT
JI03BOJIIE TIOCTYNOBO 3HMKYBaTH IIBHMJKICTh IIOTOKY, B pE3yJIbTaTl dYOro
BIJIOKPEMITIOIOTBCS. HaMOUIbII BaXKKi YaCTOYKM cycrneH3ii. YacTKoBO MposCHEHa
BOJIa HAIpaBJISEThCS B OaraTtomiapoBe 3aBaHTaXEHHS 9, ne 3abe3nedyerbes il
JamMiHaApHUM pyX 1 oca/pKeHHsl OunbIn ApiOHMX yacTouok. Ocaja, 1O BUMAB, IO
3aCHMIll CIIOB3a€ BHU3, a MpOsICHEHAa BoJa MO cuctemi TpyO 1 kaHami 10,

[MOJIA€THCA CIIOKUBAUEBI.

VY Mipy HaKOMUYCHHS 3aBUCIUX PEUYOBHH 3 30HU MPOSICHEHHS 6 Yepe3 BiKHA
7 TepeMillyeThCcsl B 30HY YIIUIBHEHHSI O0caay 8, 3 SKOTO0 OCTaHHIM BiABOJUTHCS
oesnepepBHO a00 TEpiOAMYHO 30IpHUMH KOpoOamMHu 2 i TMOJAJIBIIOTO

VIIUTEHEHHS.

BigokpemiroBana Biji YUIIJILHEHOTO OCaay BOJIa HAIXOAUTh y OaratomapoBy
3aCHIIKYy, PO3TalllOBaHy HaJl 30HOIO0 YIIUTbHEHHS, 1 Pa30M 3 OCHOBHUM ITOTOKOM

MPOSICHEHOI BOJIM TOMNAJIa€ B 301pHY CUCTEMY.
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1- momieTmneHoBa TpyOa JUisl BUIAJEHHS Ocady; 2- TpyOa sl BHITYCKY
NOBITpS; 3,7- BiIBEICHHS MPOSICHEHOT BOAM 13 0CaI0yIIiIbHIOBaYa; 4- TpyOOTIPOBi I
migirpiBy; 5- OTBOpW B TOMEpPEUHUX 30ipHHUX KoJo0ax; 6- 3BapeHHil JIOTOK; 8-
OararomapoBe 3aBaHTaxeHHS; 9- kopnyc; 10- nerenpHa knaaka; 11- mogaya Boau B

CeKIlito; 12- rpaBiitHa Kamepa MIacTiBIEYyTBOPEHHS.

Pucynox 4.4 - Cxema TOHKOIIIAPOBOTO BIJCTIHHUKA

3acTocyBaHHS TOHKOILIAPOBOIO BIACTIMHUKA J103BOJISIE 1HTEHCU(DIKYBATH
IpoLec OCaKeHHs cycrneHnsii, Ha 60 % 3MeHmuTH mwionty 3a0ynoBu, Ha 25-30 %
MIJBUIIUTH €()EKT MPOSICHEHHS BOJHU MOPIBHIHO 31 3BHYAWHUM BiAcTiiHUKOM. [Tpn
eKcIutyararii Tpeba CTEXHUTH, 00 y MUKIOJWYHUI MPOCTIp HE MOTPAILILIO
noBiTpsA. Bupansatu ocan kpaiie nepiognyHO BKIIOYAIOUYHM BIOpAaTOp 1 OJHOYACHO

BIJIKPMBAIOYM Ha 1JIOMPOBO/I1 3aCYBKY JUIsl HOTO CKUJAHHS.
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4.3. [IposicHioBaY

Ilposacuiosau 3 3asucnum ocadom. Ilpouiec MPOSICHEHHS MPOTIKAE€ 3HAYHO
IHTEHCUBHIIIIE, SKIIO MPOSICHIOBaHA BOJA MICIS KOATyJIAIl MPOIYCKAEThCS Yepes

Macy paHillie yTBOPEHOTr0 0caly, MATPUMYBAaHOTO B Ii/IBIIIEHOMY CTaHi y BO/II.

Taxi nposicHIOBadi 1at0Th O17bII BUCOKHIA €(EeKT MpOsSCHEHHS BOJU, HIXK Y
3BUYAMHUX BIJICTINHUKAX, IO TOSICHIOETHCA OUIBII MIBUIKUM YKPYIHEHHSIM 1
3aTpUMAaHHIM CYCIIE€H31l IPHU MPOXOIKEHHI KOAryjJb0BaHOI BOJU 4Ye€pe3 3aBUCIUMN

oca.

3acToCyBaHHsS TMpPOSACHIOBaYa 3 3aBUCIMM OC3JOM A€ MOXIJIUBICTb
MOPIBHSHO 13 3BUYAHUM BIJCTIMHUKOM 3HU3UTH BUTPATY KOATYJISIHTY, 3MEHIIUTH

PO3MIpH CIOpY 1 OTpUMATH OUTBIIT BUCOKUM €(eKT MPOSCHEHHS BO/IH.

[IposicHIOBaY KOPUIOPHOIO THUITY SIBJIsIE COOOIO IUIIHAPUYHUIN pe3epByap 3

[UIaMOYIIUILHIOBaYeM B IIEHTPaJIbHIN oro yactuHi (puc. 4.5, a).

BuxigHa Boja HaIXOAUTh 3HU3Y B JBa KOPUIAOPU OCBITJICHHS 1 IMPOXOIUTH
map ocauy, SKUW TIATPUMYETHCS B 3aBHCIOMY CTaHI 3a pPaxyHOK PIBHOCTI
HIBUIKOCTI BUCXIJIHOTO TMOTOKY TIAPaBIIYHOI KpymHOCTI 3a0pynHeHb. YacTuHa
HAJUTUIIIKOBOTO OCaay MEPETIKAe uepe3 0caJ0NpuiiMaIbHI BIKHA B KOPHUIIOP OCAI0
VIIUIBHEHHS 32 PaXyHOK BIOOPY BOAM 3 BEPXHBOI YACTHUHHM OCAA0 YUIIJILHEHHS 3a
JIOTIOMOTOI0 3aTOIJICHUX JipYyacTux TpyO. Buille BIKOH MIBUAKICTH BHUCXI1THOTO
MOTOKY BOJIA, IO 3QJMINWIACA B KOPHJIOPAaX OCBITIEHHS MEHIIE TiApaBIivyHOl
KPYIHOCT1 3a0pyAHEHb, TOMY B BOJ030IpHI »O0JIOOM MOTpAIUIsiE OCBITJIIEHA BOJA
0e3 JOMIIIOK. Y HWXKHIM 4YacTHHI 0Cag0 YUIUIbHEHHS OCaJ HaKOMUYYEThCS,

VIIUTBHIOETHCS 1 IEPIOUYHO CKUIAETHCS B TEXHIYHY KaHAJI3alllio.
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1 - xopumopu MPOSICHEHHS; 2 - OCaIOYIIIIBHIOBAY;, 3 - IIap 3aBUCIIOrO
ocany; 4 - 30Ha MPOsICHEHHS; 5 - 301pHI K0J00U; 6 — ocajoNpuiiMaibHI BiKHA; 7 -
TpyOM NPUMYCOBOTO BiJIBEJACHHS MPOSICHEHOI BOAM; 8 - TpyOOINpPOBLI PO3MOILITY
BUX1JTHOT BOJIM B KOPHAOpaX MPOSCHEHHS; 9 - TpyOoIpoBia ckuaanas ocany; 10 -

1o/1aya BUX1JHOI BOJIM B MPOSICHIOBAY

Pucynok 4.5 - KoHcTpykuist mposicHIOBaua 3 3aBUCIMM  OCaJOM

KOPHUJIOPHOTO THUITY

4.4. OcHoBHI BiomocTi npo ginbTpyBaHHs Ta QUIBTPH

®inbTpyBaHHA CKJIAJa€ OCTAHHIN eTan MPOSCHEHHS BOAU Ta MPOBOAMUTHCS

MiCTsl TOMEePEHBOTO MPOSCHEHHS Y BIJICTINHUKAX YU MPOSCHIOBAaYaX.
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[Iportec monsirae B TPOITyCKaHHI BOIW depe3 Imap APiOHO3EPHUCTOTO
buTbTpyouoro marepiany (piukoBoro abo Kap'epHOTO MICKY, JpOOJICHOTO

aHTPAIUTY, IITYYHOTO MaTepiaty).

®dinbTpyBaHHA [O3BOJSIE 3aTPUMyBaTH HaWMEHIN 3aBUCII W KOJOimHI
YaCTHHKH 3 BOAHM B MOPUCTOMY POOOYOMY €JIEMEHTI 3 BUTPAYaHHIM IPH LBOMY
BEJIMKOT KIIBKOCTI eHeprii (moTpiOHuM Benukuil Hamip). YacTHHKHM MOXKYTh
3aTPUMYBATHCh Ha MOBEPXHI MOPUCTOTO €IEMEHTY (TUTIBKOBE (iIbTpyBaHHS) Ta B

TOBII (00'eMHE (ITBTPYBAHHS).
XapaKTepHUMH TiApaBIIIYHAMHA ITOKa3HUKAMH B IIbOMY ITPOIIECI €:

. . 3 o
— MIBUIKICTh (QUIBTPYBaHHS, M/TOM. (BUTPATHU BOJU B M /TOJ., 110 MPOUIILITU
2 ..
yepes oJuH M” 1Ioii PiabTpa);
. . 2
— IHTEHCUBHICTh IPOMHUBKH, JI/C-M° (BUTpATU BOJU B JI/C, IO MPOMHUBAIOThH
2 ..
OJIMH M" TUTONTI BIIBTPA).
B 3anexHOCTI Bif SKOCTI BUXIJHOT BOJAM 1 B MEPIIY Yepry BiJ KPYHMHOCTI 1
BJIACTUBOCTEH JOMIIIIOK, BUMOT JI0 OYMIICHOI BOAM 1, BIAMOBIAHO, CTYICHI
OYUCTKH BOAM, IPOTYKTUBHOCTI, BAPTOCTI OyMIBHUIITBA M eKCIUTyaTarlii, MiCIIeBUX

yYMOB (UIIBTPU MOXHA 32 BUJIOM pOOOUYOTO €IEMEHTY MIAPO3AUIATH Ha:

— 3EpHHUCTI, B SKMX OCHOBHMM POOOYMM €JIIEMEHTOM € KBapLOBHUH TMICOK,
KEpaM3UT, aHTPAIUT, MIHOMOJICTUPOJ, aKTUBOBAHE BYTLUISI, KAaTIOHIT, aHIOHIT 1
TaKe 1HIIIE;

— CITYaCTi, B SIKHX BUKOPHUCTOBYIOTHCSI CITKM PI3HOTO THUIY IUIETEHHS 1
pPI3HMM  BIYKOM Y 3aJIeHOCTI BIJ PO3MIpPIB JOMIIIOK, 3a3BUYail  iX
BUKOPHUCTOBYIOTh JUIsl TONEPEIHHOTO OYMUICHHS BOAM BiJl IUIAHKTOHY,
KPYTHOAMCTIEPCHUX 3aBUCIUX Ta IUIABAIOUYUX PEYOBHH;

— TKaHMHHI, B SKUX BoAa NpO(UILTPOBYETHCA Kpi3b OABOBHSHI, JUISHI,
CYKOHHI, CKJISHI, KampOHOBI TMOJIOTHA; Taki (UIBTPU JOCUTH NPOCTI 3a
KOHCTPYKLIEI0O Ta B eKCIUTyaTalli, aje MOXYTh BHUKOPHUCTOBYBAaTUCh NIpU

MIJTOTOBIIl TUTHOI BOJAM B HEBEJIMKINA KUIBKOCTI, HAIIPUKIIAJ, TIPU MOJIHOBOMY a00
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[ACOBMILHOMY BOJIOIIOCTA4YaHHI JUIsl IPUTOTYBAHHS IUTHOI BOAU AJIS AEKUIBKOX
YOJIOBIK;

— HaMHBHI, B SKMX OYHCTKa MepeadadaeTbcs IIapoM JEPeBICHOT MYKH,
JiaTOMITy, a30€CTOBOi MYKHM 1 sIKI TONEPEIHRO HAMHUBAIOTHCA Ha Kapkac 13
HOPUCTOI KEpaMIKH, CITKH, TKAHUHHOTO IIOJIOTHA, MOXYTb BHUKOPHCTOBYBAaTHCH
JUISL OYMCTKU MaJIOKaTaMyTHUX BOJ Y HEBEJIMKIN KUIBKOCTI 1, B OCHOBHOMY, JJIs
IPOMUCIIOBUX MOTPED;

— KapTPUIKHI, B IKUX BUKOPUCTOBYIOTHCSI CHHTETUYHI TOPUCTI €IEMEHTH 3
JTy’K€ MaJIEeHbKUMU TIOpaMy 200 crielU(PIYHUMU 3aCUTIKaMU;

— BOJIOKHUCTI, B SKHX BUKOPHCTOBYETbCS ITy4YOK JIOBIMX €JIEMEHTIB
(rutyTaHka), TaK K€ SK 1 KapTPUDKHI HaWYacTilie BUKOPUCTOBYIOTHCS JUIS
JIOOYHMCTKH BOJM B OKPEMHUX KOTEDKaxX, KBapTHpax 1 Micis MOBHOTO HACHYEHHS
3a0pyJHEHHSIMH Hal4yacTillle 3aMIHIOIOTHCS Ha HOBI.

3a3Buyail [UIsI  OYMILEHHS JOCTaTHbO BEJIMKUX KUIBKOCTEH  BOJAU

BUKOPUCTOBYIOTh 3€pHHUCTI (PUIBTPH, SIKI MOXKHA MOJLITUTH Ha:

— azare3idH1 (A 3HATTS KaJaMyTHOCTI i KOJIbOPOBOCTI);

— CcOpOIIiiiHI (715 3HSATTS MPUCMAKIB 1 3aI1axiB);

— KaTIOHO - Ta aHIOHOOOMIHHI (JI711 0OOMIHY KaTiOHIB 1 aHIOHIB).

JUis IeHTpasIi30BaHOr0 TOCMOAAPChKO- MUTHOTO BOJONOCTaYaHHS YacTille
BUKOPUCTOBYIOTh aJre31iH1 3epHUCTI PIIBTPHU, K1 TOBUHHI 3aTPUMYBATU KOJIOIAHI

i 3aBUCII YACTUHKY 3 BOAM. IX MOKHA KIIacu(iKyBaTH:
a) 3a MBUAKICTIO PUIbTPYBAHHS:

— HAaWMBUAKI GUIBTPH - 3 TMOMEPEeNHIM KOaryJioBaHHS BOAHU 1
HMIBUKICTIO (QiIbTPpYBaHHS OublIe 25 M/TO.;

— MWBUAKI QUIBTPU — 3 MONEPEIHIM KOAryJlOBaHHS BOJU 1 IIBUJKICTIO
¢binpTpyBanHs 5,5-15 m/rox.;

— NMOBUIbHI (UIBTpU — JJI1 OOpoOKM BoauM 0O€3 KOaryjiroBaHHS Ta

HEBEJIMKUX KUIbKOCTEH BoJM 1 mBUAKICTIO dinmbTpyBanHs 0,1-0,2 m/rog.
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0) 3a KpyIHICTIO POOOYOTro €JIeMEHTY (3aCUIIKH):

— npiorozepuucti — 0,3-0,5 mm;
- cepenubosepuucti — 0,5- 1,0;
— KPYIMHO3EPHHUCTI — JI0 2 MM.

B) 3a Baroro 3aCHIIKH:

- Ba’XKa 34CHIIKA, IO TOHC Y BOI[i;
— II1aBaro4a 3aCHIIKa.

B) 3a M0JIa4€H0 BOAM 1 KUIBKICTIO TTOTOKIB:

— OJTHOTIOTOYHI (3 MOJIa4et0 BOJU 3BEpXYy BHU3 a00 3HU3Y BBEpX, abo 3
TOPU30HTAILHUM, Y TOMY YHCIII paialbHUM, (UIBTPYBATLHUM ITOTOKOM);
- 3 OJHOYACHUM PYXOM BOJIM 3BEPXY BHU3 1 3HU3Y BBEPX (JIBOIIOTOYHI).

T) 32 KUIBKICTIO (DUTBTPYIOUHX IIapIB:

— OJIHOIIAPOBI (3 3aCUIIKOIO 3 OJJHOTO (PUIBTPYIOUOro MaTepiaiy);
— OararomapoBl, HaiyacTilie JABOIIAPOBI (3 3aCUIIKOI0 3 pI3HUX
GITBTPYIOUHUX MaTEpiaiB).

1) 32 HATIOPOM:

= Oe3HarnipHi (BIIKpUTI 200 CaMOTIUHI);

= HaripHi (3aKpuTi).

OCHOBHUMH XapaKTEPUCTUKAMU 3EPHUCTOI 3aCUIKM € MiHIMaJbHUM,
MaKCHUMAaJIbHUH, €KBIBAJICHTHUHN J1aMeTpH, KOSDIIIEHT HEOTHOPIAHOCTI, TOBIIMHA

3aCHIKHU, OPYTOMICTKICTh 3aCHUIIKH.

KoeditieHT HEOAHOPITHOCTI, 3BUYANHO, 3HAXOIUThCSA B Mexax 1,5 — 2,0 1

BHU3HAYA€THCH 3a PC3yJIbTaTaMH HpOCiIOBaHHH 3aCHUIIKU.

K, = dgo / dyo, (4-2)
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ac

dgo Ta dqg - BIAIIOBIIHO, BOCBMHUAECITH BiJICOTKOBHI Ta IECATH BlICOTKOBUM

J1aMETpPH 3epeH.

Bcei 3epHucTi Marepiaqu MOBMHHI MaTH JOCTaTHIO MEXaHIYHY Ta XIMIUHY

CTIHKICTB.

BpyIOMICTKICTh MOKa3ye KiNbKICTh 3a0pyJHEHb y KI, 3aTPUMAHHX M
sacumkd a6o M° oyl (GinsTpa. BpyIOMICTKICTb 361IBIIYETHCS TIPU 301IBIICHH] B
NEBHUX, HE3HAYHUX MeEXaxX KPYMHOCTI 1 TOBIIMHM 3AaCHIKHU, NMpU (PLIBTPYBAHHI
BOJU B HANpsSMKY 3MEHUICHHsSI KPYIHOCTI 3€peH BChOTO IIapy 3acUIKU abo mpu
BJIAILTYBaHHI ABO -, TPUILAPOBUX 3aCHUIIOK 13 PI3HUX 3a TYCTHHOIO Ta KPYIHICTIO

MaTepiais.

4.5. lIBuaki pinbTpu

[IBuaki ¢inbTpu - 1e mictkocTi (puc. 4.6), B sKI 3aCHUNAIOTh BAXKY
3aCUIIKY: KBapILIOBHM TIICOK, aHTpalUUT, NOApiOHEeHUM abo He mnoapiOHeHuM

KEepaM3UT, arjoNoPUT, BYJIKaHIUHI Ta OMaJIeH] TOPOIU TOIIIO.

Ha mBuakuit GuibTp BoOAa HAAXOAUTH 3 BIACTIMHHKA a0 MpOsICHIOBAYa MO
TpyOompoBOAy 1 B BOJIO MiJIBIIHMIA JIOTOK 2, a 3 HROTO Ha (PUIBTPYIOYUN MaTepial
32 JOMIOMOTOI0 PO3MOAUIBHHUX k0J1001B. Boxa mpoxoauTs QuibTpyrouuid map i
MIATPUMYIOUHMA HOTO TpaBiiHUH 11ap, TOKJIAICHUIA Ha JIpYacToMy IHUIIE 3, a Jai
MPOXOJUTHh B JPEHAXK 1 MO TpyOONmpoBOay 4 BIIBOIUTHCA B PE3epByapH UHUCTOT
BoAW. TpynpoBoa 5 CIyXHUTh JIJIsl TOJlayl IPOMHUBHOI BOJU uepe3 (PuIbTpyrouHii
map 3HU3Yy Bropy J0 koJio0iB 6 , mepenuBalounch 4epe3 sKi , 3a0pyJaHeHa Boja

B1IBOJIMTHCS 110 TPYO1 7 y BOJIOCTIK .
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a) npu GUILTpYBaHH1; 0) MPU TPOMUBIII

Pucynok 4.6 - Cxema mBUAKOTO QLIBTPY

[IpomuBanHus (inbTpa A1 BIAHOBICHHS (PUIBTPYIOUOT 310HOCTI MaTepiary
noJiirae B mojayl Ha QuIbTp 3HU3Y Bropy BEIMKUX Mac Bojau. L{sg Boaa 3axoruitoe
BiI(pIIBTPOBAHI PEYOBUHU, IO 3MHBAIOTHCS 3 TOBEPXHI MIIIMHOK BHACIIIOK
B3aEMHOTO TepTd dYacTUHOK. [ligHsSBIIMCE 1O piBHS 3K0J00IB, KaJlaMyTHa

3a0pyIHEHa BOJa BUAAISIETHCS IO HUM 3 PUIBTPY.

B mnpoueci ¢inbTpyBaHHA TOpM Yy 3acumill 3a0UBarOThCA YaCTUHKaAMU
3a0pyIHIOIOYMX PEYOBHMH 1 IIBUIKICTh (PUIBTPYBAHHS Ta Hamip BOJAM B 3aCHIILI
najaloTh, a Yy BiAQIIBTPOBaHIN BOAI 3 ABISIOTHCA HE 3aTpuMaHi (PiLIBTPOM
yacTUHKU. Yac, ynpoaoBxX sIKOTO (UIbTP MpalioBaB 0 MOTIPIICHHS (LIbTpaTy,
HA3WBAIOTh YacCOM 3axXMCHOI Aii ¢imbTpa — T3. Yac, ynmpoaoBxk SKOTo 3 MOYaTKy
GbinpTpyBaHHS mpaioBaB (GUIBTP 10 IOCSTHEHHS TPaHUYHMX 3HAY€Hb BTpaT
HAmopy, Ha3WBAIOTh YacOM JOCSTHEHHS TpaHWYHUX BTpAaT Hamopy — Iy
OnTuMaabHUM pEXUMOM € piBHICTH T3 Ta Ty , mpoTe, 3a caHITapHUMHU
MOKAKYUKAMU, JOIIIBHINIE HaJIaroAuTH (UIBTp TakuM 4YuHOM, 1100 Tj

nepesuiryBaio Ty Ha 20 %.
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Pexxum inbTpyBaHHS, B SKOMY HpaIfolOTh BCl (IIBTPH, HA3UBAOTH
Hopmanvuum. Ili yac PEMOHTY OJHOTO YW KUIBKOX (IIbTPIB HAaBAaHTAKCHHS Ha
Gb1IbTpH, 110 MPAIOI0Th, 3POCTAE, 30UTBIIYETHCS 1 MIBUAKICTH GiabTpyBaHHs. L0
IIBUJIKICTb HA3UBaIOTh @opcosanoro. DIIBTpU HE TOBUHHI IIpaIfoBaTH 13

MIBUKICTIO OUTBINOIO 32 (hOpCOBaHY.

[IBuaki ¢iapTpu mpoMHUBaOTh 1-2 pa3u Ha 100y 3aleKHO BiJ SKOCTI
BUX1THOT BOAU. [HTEHCUBHICTh MPOMUBKH MpHUiMarOTh He MeHe 12-18 1/ ¢ Ha 1

2 . g .
M” mionti GpiAbTPY; TPUBATICTH MPOMUBKH 6-5 XB.

OuIbTPYIOYUH 1IAp CKIAAAETHCS 3 BIACISTHOTO KBAPLIOBOTO PIUKOBOTO IMICKY
kpynHicTio 3epeH 0,5-1,8 mm npu toBumHi mapy 0,7-2,0 m. IliaTpumyrounii
IpaBIiHUH IIAp CKIAAAETHCS 3 PI3HOI KPYIMHOCTI I'paBiio po3MipoM Bifg 2-4 1o 16-
32 MM, 3aranpHO0 BuCOTOO 70 0,4-0,5 M nmia TpyOdacTHX JpPEHa)KiB BEIUKOTO

oropYy.

OpHuMm 3 HAWOUIBII BaXXIMBUX EJIEMEHTIB OyAb-sKOTO (QIIbTpa € HUKHS
pO3MOJUIbHA CHCTEMa, SIka TOBHUHHA, B TMEPIIy 4Yepry, PIBHOMIPHO PO3MOILISATH
POMHBHY BOJY IO oMl (iabTpa. B mpakTHill BOAOOYHCTKH BUKOPUCTOBYIOTHCS
B OCHOBHOMY CHCTEMM BEJIMKOTO OIOpYy. XapaKTepHUM MPEICTaBHUKOM TaKoOl
cucTteMu € TpyOuacta cuctema. B TpyOuacTiii cucteMi Bijl KOJEKTOpa BEIHUKOTO
JiaMeTpa BIAIITOBYIOTHCS BiATaly>KeHHs, B AKHX € OTBopH AiameTpom 10-12 mm 3
kpokoM 250-350 mm. OTBOpHU pO3TAIIOBYIOTECS B JIBA PSAIU B IIAXOBOMY MOPSIKY
mix kyrom 45 ° 10 Hu3y Bix BepTHKam. BimMOBHTHCE Bif MiATPHMYBaTbHIX IIapiB
JO3BOJISIIOTH TPYOYaCTi CUCTEMH 13 IIUIMHAMHK, KOBMAYKOBI JAPEHAX1 Ta JIPEHAXKI 3
noyiiMmepOeToHy. B KOBMaukoBOMy JpeHaxi poOOUThCS XWOHE IHUINE, B SKE
BrBUHYYIOTHCS KOBIAYKM 3 IIUIMHaAMU. B apeHaxkax 3 MoJiMepOeToHy

BJIAIITOBYETHCA XHOHE JHUIIC 3 ITIOPHUCTUX ILJIUT a00 IIJINTOK.

[IpomuBka abo pereHepariis GUIBTPYHOUYOT 3aCUIKHU MIBUAKUX (UIBTPIB €
HANOUTBII BaXKJIMBOIO OIeparli€ro B ixHiil po6oTi. [lokpaleHHst BiIMUBKH BaXKKO1

3aCHIIKH JOCATA€ETHCA TAKUMU criocobamu:
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— JIOAATKOBUM IIOBEPXHEBUM 3MUBOM 3 3aCUIIKHU;

— 3arJIMOHUMU CTPYMEHSIMU;

— BOJIOIOBITPSHOKO Ta BOJOMNOBITPSHOK 0€3 PO3LIMPEHHS 3aCUIIKU
IIPOMUBKOIO;

— IIYJIBCYIOYOIO IIPOMHUBKOIO.

4.6. IlinonoJiictTupoJibHi QibTpH

[TliHonoMicTUPONIBHI ~ PIIBTPU  ABISIIOTH  COOOK0  MICTKICTh, B SIKIH
YTPUMYIOUOIO PELIITKOI0 B MIPUTOIUIEHOMY CTaH1 yTPUMY€EThCS MJIaBaroya 3aCUIIKa
(puc. 4.7). IlnaBaroya  MIHOMOJNICTHPOJIbHA  3aCUINKA  BHUTOTOBJISIETHCS
0e3mocepelHbO Ha BOJOOYMCHIN CTaHIli IUIIXOM CIIIHIOBAaHHA TOBapHOIO

MPOYKTY MOJICTUPOIY B rapsviii Bojii abo maporo.

YTpumyroua pemnitka B (UIBTpI TMOBUHHA: YTPUMYBaTH 3acHUIKy B
MPUTOIJIEHOMY CTaH1, BIJILHO MPOMYCKATH BOJIY B OJHOMY 1 APYroMYy HampsiMKax,
MaTl MaKCHMallbHy WINAapyBaTiCTh, YTPUMYBAaTH 3aCUIIKy 1 HE AaBaTu il abo
OKpPEeMHUM TpaHyJlaM BHUXOIUTH B HaAQUILTPOBHM MPOCTIP, BUIBHO BHITYCKATH
Oynp0amiku MoBITPS 13 3acunku. JJIs 3MEHIIEHHS BHCOTH Haa(iIbTPOBOrO
IPOCTOPY BIH BIJIAILTOBYETHCS B3AEMOMNOB'SI3aHUM a00 CHUIBHUM JUISl JEKUIBKOX

GbiTBTPIB.
[TiHOMOMICTUPOJIBHA 3aCUITKA MOKE OYTH OJHOIIIAPOBOIO a00 ABOIIAPOBOIO.

OinbTpyBaHHA BOAM Ha (PUIBTpaxX 3 JIBOLIAPOBOIO IJIABAIOYOI 3ACHIIKOIO

BUKOHYETHCS 3HU3Y YTOpY, 4 TOMY:

— JiaMeTp TpaHy/l HUXHBbOro Imapy d, moBuHEH OyTH Oijiblie JiaMeTpa
rpaHyJl BEpXHbOTO miapy d ;
— IUTOMA Bara TpaHyJl HUKHBOTO IIAPy 2 MOBUHHA OyTH OibIlle MUTOMOI

Baru rpaHyJl BEpXHbOTO 1IApy 2.
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n

7

4

1 - kopmyc; 2 - mjaBaroya MIHO MOJICTHPOJIbHA 3aCUIKa; 3 - yTpUMYyloua
pemritka; 4 - HaA-QUIBTPOBUN TPOCTIP; 5 - BIABEJACHHS YHUCTOI BoAM; 6 -
BIJITATYKEHHSI PO3MOAUIBHOI CUCTEMH; 7 - KOJIEKTOp; 8 - BIABEJAEHHS MPOMHUBHOI

BoAM; 9 - moaya BUX1AHOI BOOAU

Pucynok 4.7 - Cxema miHOMOMICTUPOIABHOTO (PIIBTPY 3 BUCXITHUM MOTOKOM

[TinononmicTuposibHi  QUIBTPU 3 BUCXIAHUM  (PUIBTPALIMHUM TTOTOKOM
MOXXYTh MpAaLIOBAaTH B OJHOCTYNEHEBIA cXeMi (KOHTaKTHI (pUIbTPH), KOJIU BOJA
MOCTYIAa€ Ha (QIUIBTP MICIS BEPTUKAIBHOTO 3MIllyBaya 3 KOATyJISHTOM, a TaKOX Y
JBOCTYTEHEBIM, KOJM BOJA IMOCTynae Ha (UIbTpU Ticas BIACTIHHUKA abo

IIpOsACHIOBa4dYa 13 3aBUCIIUM ocaagoM.

4.7. Inmti Tunu ginbTpin

Hanipui ¢inempu sBIAOTH COO0I0 3aKPUTI IMIIIHIAPUYHI MICTKOCTI, SIKi
MOXXYTh BHTPUMYBATH 3HAYHUN THCK. BOHUM MOXyTh OyTH BEpTUKAIbHUMH 1

rOpu30HTaILHUMH (pHC. 4.8).
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1 - BaHTy3; 2 - po3MOJUIbHA CHUCTEMa TOBITPS; 3 - 3epHUCTA 3acHMKa;4 -

TpyO4yacTa po3mnojiibHa CUCTEMA BOAM; 5 - ToJaya NPOMHUBHOI Boau; 6 -

B1JIBEICHHS MPOMHUBHOI BOJIU

Pucynok 4.8 - Hanipuuii BepTUKanbHUN QLIBTP

Hamipxi ¢Gu1bTpy 3aCTOCOBYIOTH TOJIOBHUM YUHOM JIJIsE TPyOOT0 MPOSICHEHHS

BOJH, 110 MICTUTH 10 50-70 Mr/m 3aBUCIMX PEUYOBUH, sIKa BUKOPUCTOBYETHCS Ha

BUPOOHMY1 TOTPEOH.

Bona nmomaerbest y GpinbTpu mig HAOpoM, SIKW TOBUHEH OYTH TIOCTaTHIN He

TUTbKHU sl GUIBTPYBAHHS, a ¥ Ui 1MOJia4yl BOJU CIIOKKBadyaM. Y IIbOMY BHUIAIKY

BiJlMa1a€ HEOOXIAHICTh Y HACOCHOI CTAHIII1 IPYTOTO MiaiHoMY.

Bona crioxuBadaMm mnojaetbes uepe3 (PpuIbTpH 3a JOMOMOIOK HAcociB, 0e3

po3puBy CTpyMeHs. BTpaTta Hamopy B camoMy (pinbTpi ckiamae 3a3Budait 10-15 m.
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[Ipu wHamipHoMy GUIBTPYBaHHI IONEPEIHBOTO BIJACTOIOBAaHHS BOJIU HE

npoBoauThes. IBuakicTs dinbTparii B Hux 8-13 M/ros.

Henonik 1ux ¢iapTpiB mosira€ B TPYAHOII KOHTPOJIIO, HEIOCTYITHOCTI X
orysiny B Oyab-akuii MOMeHT. OCHOBHI €IEMEHTH HamipHUX (PUIBTPIB Taki cami K
B Oe3HamipHux ¢uIbTpax - (QIUIBTpyBaJbHA 3acHUIIKa Ta MiATPUMYBAJIbHI MLIapH,
pPO3MOIIIIbHI CUCTEMH, TPyOOINpOBOAM 3 3acyBKaMH II0Jadl BXIJHOI BOAM Ta

BiJIBEICHHS OYMIIICHOT BOM, ITOavi Ta BiIBEJICHHS IIPOMUBHOI BOIH.

Konu BTpatn Hamopy B ¢uIbTpi HocsiraioTh 6-8M, BiH BHUBOJUTHCS Ha

npoMuBKY. [[poMuBKa peKOMEHAYETHCS BOJHO - MOBITPSHA.

Jleonomokosi ginempu  1a10Th MOXJIMBICTD B  HaWOUIBIIIN  MiIpi

BHUKOPHUCTOBYBATH BCIO TOBIIY 3aCHUIIKH.

OinbTpy 1I€I KOHCTPYKUII MarOTh NPOAYKTUBHICTH B 1,5 pasu Ounblry
MOPIBHSAHO 3 BIAKPUTHUMH IIBUJIKUMH (PUIBTpAMU, TOOTO YMOBHO-PO3PaXyHKOBY

MIBUJKICTH PinmbTparii npuiiMaroTs 12-15 M / Tog.
B TakoMy GinbTpi € 101aTKOBA JpeHAKHA CHCTEMa B TOBIII 3aCHITKH.

OcHoBHa maca Bogu (70%) npoxoauts T10 GiabTpa 3HU3Y Bropy. Yactuna

B0 (30%), 1110 HAAXOIUTH IO kK0J100ax 1, PIIBTPYETHCS 3BEPXY BHHU3.

[IpodinbTpoBaHa BOJAa  BIABOAUTHCA  TPyOUaCTUM  JIpEHAXEM, IO

BJIAILITOBYIOTHCS 3 IIITMHHUX a30€CTOLEMEHTHUX a00 BIHIMJIACTOBI TPYO.

[TpoMuBHaA BOJIa TIOJAETHCS B APEHAX U1l PO3MYILITYBaHHS BEPXHBOTO IIApy
MiCKy 3 IHTEHCUBHICTIO 6-8 51/c Ha 1 M%. Tlotim MIPOMHUBHA BOJA IOJAETHCA B
PO3MOAUIBHY CUCTEMY 2 JI MPOMUBAHHS BCHOTO LIAPY 3arpy3KH 3 IHTEHCUBHICTIO
13 - 15 n/c/M® mporsiroM 5-6 xB. 3aGpyiHEHa BOJA CKHMAAETHCS y BOAOCTIK IO

x0J100y 1, kanamny 4 1 TpyO6i 6.
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1—xeno06; 2— TpyOu po3MOAIILHOT CUCTEMH; 3 — IIUIMHHUN JpeHax; 4

— KaHaJ YMCTO1 BOJM; 5 — BUXIiJ MPOSICHEHOI BOJIN; 6 — MpOMHUBHA BOJa

Pucynok 4.9 - ®uibTp IBONOTOKOBUHI

Henonikom nBOmoToKOBOro (inbTpa € CKIAIHICTh eKCIUTyaTalii 1

HEJIOCTATHS HAJIWHICTh IOJATKOBOTO IPEHAXKY.

VY mpakTull BOJONOCTaYaHHS BHUKOPUCTOBYIOTHCSA CIELIalIbHI COPOILiitH1
GbiTBTpH, SKI MPU3HAYCHI JJI 3aTPUMYBAHHS OPTaHIYHUX JTOMIIIOK, JUTsl 3HI>KCHHS
IHTEHCUBHOCTI TpUcMakiB 1 3amaxiB. [IpuHIun ix poOOTHM Takuil camuii, SK y

MIBUIKUAX (IUTBTPIB.

Copouyiitne ouuwienna BOIM MOXHA BUKOHYBATH 3a JOTIOMOTOI0 COPOCHTIB

IPUPOTHOTO a00 MITYYHOTO MOXOKEHHS.

[Ipuponni copOeHTH NpeACTaBieHI TJIMHUCTUMH TOPOJaMH 3 KaTiOHHOIO
OOMIHHOIO MICTKiCTIO (Mr-ekB/n) - rigpocmioga (0,26), xaomiaiT (0,14),

MouT™MOpuwIoHiT (1,0), mamiropckutr (0,24), 1eodiT Ta IHIIKMMH MOPOJAMHU.
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[Ipupoani copOGEHTH BUKOPHUCTOBYIOTHCS AJIsi 3HEOAPBIICHHS BOJAW, BUAAJICHHSA
HEOpraHiYHUX JOMIIIOK Ta 0COOIMBO TOKCUYHUX XJIOPOPraHiYHUX PEYOBHH, MPOTE
MalOTh BEJIMKUN KOE(IIIEHT HEOJHOPIAHOCTI, B TMEBHUX YMOBaX MOXYTh

3a0€3IeUNTH BEIMKUM OIip MPU HAIBHOCTI APIOHUX (PpaKITiid.

Haii6inb11e BUKOPUCTAHHS B MIPAKTHII BOJOOYHUIICHHS 3HAXOSATh IITYYHUN
COpOEHT - aKTUBOBAHE BYTULIA. X OTPUMYIOTH i3 BYTULIS HUISXOM BHJIAJICHHS
CMOJIyBaTUX PEUOBMH 3aBISKH [ii Ta3iB - OKHCIIOBAa4iB TP BUCOKUX
temneparypax. IIpu 1IbOMy BHUKOPHCTOBYIOTHCSI IOPOILIKOBE Ta TIpaHyIbOBAaHE

BYTLILJIS.

CopOmiifHa MICTKICTh aKTMBOBAHOTO BYTULIS 3aJi€XKITh Y 3HAYHIA Mipl Bij
o0'emy nop. B mporeci copOyBaHHS MOPU aKTUBOBAHOTO BYT1/UISI 3alIOBHIOIOTHCS
3a0pyAHIOIOYMMH PEYOBUHAMU 1 JIJI BITHOBJIEHHSI COPOIIHHOT MICTKOCTI BYTULIS

1oro o0po0IIOI0TE TEPMIYHUM 200 XIMIYHUM METO/IaMHU.

B mpakTtuiii BOAOMIATOTOBKM y HAc y KpaiHi pereHepais BYTuULIsL

IMPAKTHUYHO HC BUKOPUCTOBYETLCA.

TpuBamicTs COpOIIHHOTO TEpioay JUIsl BYTULIS KOJUBAETHCA BiJ JABOX [0
TPUALSITH MICALIB Y 3aJIEKHOCTI, B MEPILYy Yepry, BiJ KOHIEHTpALil peYOBUH B
BOJ1 1 X Buay. Ha copOriiiHy 3acumnky BoJia MOBUHHA MOCTYNATH 3 HAWMEHIIINMU

MOKa3HUKaMU KOJLOPOBOCTI 1 KaJJaMyTHOCTI.

Jlis  3MEHIIeHHS BapTOCTI  JAe30[0pallii MOXHa BHKOPHCTOBYBATH
MIHOMOMICTUPOJILHO-BYTUIbHI ~ (QIIBTPU, B SKUX HA YTPUMYIOUY pEILIITKY

M1HOMOJIICTUPOJIBHOTO (DIIIbTPAa HACUIIAETHCS IIap AKTUBOBAHOTO BYT1JLISL.

4.8. Po3noaisibHi Ta cucTeMu JApeHaxHi PiabTpiB

Jlns 300py MPOMHBHOI BOIM Ta PO3MOAULY BHUXITHOI BOAM B (iIbTpax

nepeadavyaroTbCsl pi3HI THUIM BEPXHIX po3noAutbHUX cucteM (puc. 4.10). Tum
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CUCTEMHM 3aJICKUTh BIJl PO3MIPIB, 3BUYAWHO, MU MaJIMX AiaMeTpiB (GUIbTPIB
BUKOPHUCTOBYIOTBCSI CXeMHU a) Ta 0). XapaKTepHOI OCOOJIMBICTIO TaKMX CUCTEM €

JIOCUTH BEJIHMKI BOJONPUAMAIIbHI OTBOPH.

a - BOPOHKa; 0 - BIAOIMHUIN UCK; B - KUIBIIE; T - JIIOCTPA; 1 - 3ipouKa

Pucynox 4.10 - Cxemu BepxHiX pO3MOAUTHHUX CUCTEM HaIIpHUX (PUIHTPIB

HuxH1 po3noaiyibHI CHCTEMH TTOBHHHI MaTu JIOCTaTHbO JPIOHI OTBOPH, SIKi
piBHOMIpHO po3nojiiieHi no 1wiomi ¢ginsTpa. [lepeBary TyT BiggaroTh TpyOUacTUM
CHCTeMaM 3 KPYIJIMMH OTBOPaMHU Ta MiATPUMYBAJIBHUMH IIapaMU, HIUIACTUMHU Ta
nopyBaTUMH TpyOKamu, TpyOuacTto - >xkojmoOkoBum (puc. 4.11), TpyGuacto-

KOBITAYKOBUM CHCTEMaM 0€3 MiATPUMYBaJIbHUX LIAPIB.

B TpyOuacTtux cucremMax iCHye KOJEKTOP BEJIMKOTO JiaMeTpa Bia SKOTO
BIIXO/ATh BiAralTyKeHHs 3 oTBopamH. [1[iss1cTi oTBOpH B TpoIieci poOOTH TaKOK
MOXXYTh 3a0WMBaTHUCh 3€pHAMHU 3aCHIIKH, 30UTBIIYBaTH OIMip Ta 3MEHIIyBaTH

e(eKTUBHICTh PO3MOALTY MPOMUBHOI BOAM 10 Tiomii. B TpyOuacTo - x0100K0BHX
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cucTeMax HaJ NepPopoBaHOI TpPyOOK BIATady>KEHHS BCTAHOBIIIOETHCS
KOJIOOOK, SIKMHA YTBOPIOE B3JIOBXK TpyOW IIIIMHU Ui mponycky Boau. [Ipote
CKJIAQIHICTh WOTO BUTOTOBJICHHS HE KOMIICHCYETHCS SKICHUMH TOKAa3HHKAMHU B

MOPIBHSHHI 31 MUIICTUMU TPyOUaCTUMHU CUCTEMaMH.

Llinua
Q.4 ranr

a - Tpy04acTo - miisicra; 0 - Tpyo4acTo - )K0JI00K0Ba

Pucynox 4.11 - Huwxus po3noaisibHa cucTeMa HaripHUX (QuUIbTPIB

IIuTaHHA 1 CAMOKOHTPOJIIO

1. XapakTepu3yiTe MOHATTS «TIAPaBIiYHA KPYIHICTh» YACTOK, SIK ii MOKHA
BU3HAYNUTU?

2. SIki BUIM BIACTIMHUKIB 32 HANPSIMKOM pyXy Bojau Bu 3HaeTe, Ha sIKi 30HU
MOIUIAIOTHCS BIACTIMHUKA?

3. XapakTepu3yiTe MpUHIINT Jii TOPU30HTAITLHOTO BiJICTIHHUAKA

4. SIx BUAANSIOTH 0CaJl 3 TOPU3OHTAILHOTO BIJICTIMHUKA?
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5. XapakTepusyiTe NPUHILNM 111 BEPTUKAIBHOTO BIJICTIMHUKA.

6. XapakTepusyiTe NPUHIIMI i1 paiaJIbHOTO BIJICTIHHUKA

7. XapakTepu3yiTe MPUHIIMII Jii TOHKOIIIAPOBOTO BiICTIHHUKA

8. lns axux 1ijied BUKOPUCTOBYIOTh MTPOSICHIOBAU1 3 3aBUCIUM 0CaIoM?

9. Xapaktepu3syiite NpUHIIMII Jii TOPU30HTATIBHOTO MPOSCHIOBAYA.

10. B gwomy mossirae mporniec piIbTpyBaHHS BOAH?

11. XapakTepusyiTe riapaBiaiuHi MOKa3HUKHU MPoOIecy PiIbTpyBaHHS.

12. Sxi Tunu GinbTpiB 32 BUAOM poOouoro enemMeHTy Bu 3Haere?

13. MHatite kmacudikaliro aare3id HUX 3epHUCTUX (IBTPIB.

14, SlxkuMu TIOKa3HMKaMU XapaKTePU3YEThCA 3€pPHUCTA 3acUMKa QUIbTPY?

15. XapakrepusyiTe NpUHLMI JI1i IBUIKOTO (PUIBTPY

16. SIx mpoBOASATH MPOMUBKY 3aCUIIKH MIBUAKUX (PLUIHTPIB?

17. Xapakrepu3yiTe NpUHLMI [1i MHO MOJICTUPOJIBHUX (PUIBTPIB

18. XapakrepusyiTe NPUHIIMII J1i TBOMIOTOKOBUX (DUITPIB

19. Ha sxoMy mnpuHIMIII 3acHOBaHE COPOIiiiHE OYMINCHHS BOJIU, SKi
copOentu Bu 3HaeTe?

20. ns sKYX IIJIed 3aCTOCOBYIOTH PO3IMOJUIBHI Ta JAPEHAKHI CUCTEMHU Y

¢bipTpax?
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Jlekmist Ne 5
Tema: «3He3apa:keHHsI Ta 10AATKOBa 00po0Ka BOAN»
[Inan
5.1 3He3apakeHHs BOIU

5.2 CnemianbHa 00poOKa BOAM

5.1 3ne3apaikeHHs1 BOAU

Boja nmoBepxHeBUX JKEpPE, sIK IPABUIIO, MICTUTh XBOPOOOTBOPHI OakTepii.
B pesynbrari BiACTOIOBaHHSA 1 (UIBTPYBaHHA 3 BOAU BHUAAIAETbCS 10 95%
Oaxtepiit. Cepen pemtu 0akTepiil y BOJ1I MOXYTh OyTH 1 XBOPOOOTBOPHI; TOMY
BOJY Miciis (iIbTPYyBaHHS, SAKIIO BOHA MPU3HAYAETHCS JIJIST TOCTIOAAPCHKO-TTUTHUX

1iyIeH, HeoOX1THO 3HE3apaKyBaTH.

Bony B rocnoiapchbKoO-TUTHUX BOJOMPOBOJIAX, IO JKUBJISATHCS 3 MII3E6MHUX
JUKEpel, 3HE3apaXyloTh Yy pa3l MOXIMBOIO TOMaJaHHS B 11 JDKEpelna

XBOPOOOTBOPHUX OaKTEPiil.
3He3apakeHHS BOJU MOXE OYTH JOCATHYTO:

— BBEJICHHSM Y BOJIY CHJIBHUX OKHCIIIOBAYiB, 3JaTHUX PyHHYBaTH (hepMEHTU
OaKkTepiaIbHUX KIIITHH;

— OMPOMIHEHHSM BOJIU yJIbTPadioIEeTOBUMHU IPOMEHSIMH;

— HarpiBaHHsM Boau 1o Ttemneparypu 80 °C (macrepuzauis) — 100 C
(cTepuutizariis);

— BIUTMBOM YJIBTPa3BYKOM;

— BBEJCHHSIM Yy BOXIy cpibsa abo IHIIMX MeTajiB, IO BOJOIIIOThH

OJIITOAMHAMIYHOIO JTIEF0 HA MIKPOOPTraHi3MHU.
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HpaKTI/I"IHC 3aCTOCYBAHHA B HpaKTI/II_Ii BOAOIIOCTa4YaHHA IIOKH 3HAUIILIN

TIepIi ABa METO/IH.

5.1.1 XuiopyBaHHs

Sk okucaroBayl 3aCTOCOBYIOTH PIJIKHH 1 Tra3omojiOHUM XJIOp 1 XJIOpHE
BaItHO. XJIOp, BBEACHUH y BOAY, YTBOPIOE XJIOPHYBATHCTY KHCJIOTY 1 COJISHY

KHUCIIOTY TIO PIBHSHHIO

Cl, + HOH = HOCI + HCl,

HOCI1 = H- + OC1+.

XJI0pHE BamHO 3aCTOCOBYIOTH IIPU MaJIUX BUTpaTax Bojau. [Ipu BBeAeHHI B
BOJY XJIOPHE BAITHO PO3MAJAETHCS HA TIMOXJIOPUT KAJIBINIO 1 XJIOPUCTUI KaJbIliH.
["IOXJIOPUT KaJbIlI0O pearye 3 BYTJIEKUCIOTO0 abo OikapOoHAaTaMU KaJbIliio , 110
3HAXOJATHCA Y BOJI, YTBOPIOIOUM XJIOPDHOBATUCTYIO KHUCIOTY, SKa JIETKO
pPO3MATAETHCS 3 YTBOPEHHSIM aTOMApHOTO KHUCHIO, SIKUM HaJlae 0aKTepUIIUIHY HiIO.
[Ipn BBeAeHHI B BOJy Ta30MOAIOHOTO XJIOPY YTBOPIOIOTHCS XJOPHYBAaTHCTa 1
CONsTHA KHUCIOTH. XJIOPHYBaTHCTa KHCJIOTa pO3MAJAEThCS 3  BHIJICHHIM
aToMapHOTO KHCHIO. HeoOXimHuii epeKkT XJIOpyBaHHS JOCITAETHCS B PE3YJIbTATI
xopoioro nepeMinryBadfs 1 30 - XBUJIMHHOTO KOHTAaKTy XJIOpYy 3 Boaorw. Takwmii
KOHTaKT B1/I0YBAa€ThCS B KOHTAKTHOMY pe3epByapi abo B TpyOOIPOBO/I, 1110 MO1a€

BOAYy CIIOKHMBa4YaM.

HeoOxinHy A03y aKTMBHOTO XJIOPY BHU3HAYalOTh JOCHIJHUM MUIIXOM Ha

OCHOB1 JIaDOpAaTOPHUX MJAHUX MPO XJIOPOMOrIMHAHHS BoAU. OpIEHTOBHO il
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o . . 3 . . .
npuiiMaroTh 1715 pinsTpoBanoi Boau 0,5-1,0 Mr nM™, a Jy1s BUX1JITHOT HEOUHIIIEHO1

BOJIY 3 MIOBEPXHEBUX JIKEPE - 10 5 MI' /I[M3.

Boma, mo HagxoauTh 10 CMOKKBadiB, moBuHHA MicTuTH B I 1 0,3-0,5 mMr
XJIOpY (TaK 3BaHWU 3aJTUIIKOBUH XJIOpP), IO CBITYUTH MPO JAOCTATHICTH BBEICHOI
JI031 XJIOPY JUTsl TOBHOTO 3He3apakeHHs Boau. Ha 1 i1 pinpTpoBanoi Boau BBOASTH

2-3 Mr XJIopy , a Ha 1 J1 He P1IBLTPOBAHOT PIYKOBOI BOJH - 10 6 MT XJIOPY.

[Ipy migBUIIEHOMY BMICTI Y BOJI TYMIHOBHX PEUYOBHUH J03y XJIOPY
36iMbLIYIOTh 10 3-4 Mr /nm°. TpuBaicTh HOTO KOHTAKTY 3 BOAOIO IOBHHHA OYTH
He MeHme 30 XB. TpU YMOBI IHTEHCHBHOTO IONEPEIHBOrO IMEPEMIITYBAHHS .
binbm npaBunpbHO Oys0 O MpU3HAYATH 103y XJIOPY 32 «3ATHUIIKOBUM» XJIOPOM,
kubKicTh skoro 3a JICTY noBunHo Oyt B Mexax 0,3-0,5 mr/n. Ilpu Ttaxii
BEJIMYMHI «3aJHUIIKOBOr0» XJOPY MOXE€ OYyTHM TrapaHTOBAaHA IOBHA Je31HQEKIIsA
XJIOPOBaHOI BOJIM. 3a3BUYail 3aCTOCOBYIOTh MO/ABIIHE XJIOpYBaHHS, AOAAI0UYH XJIOP

nepes1 BiICTOIOBAHHSAM 1 Micis (QLIbTPYBAHHS.

Jlnst mo3yBaHHS XJIOPY CIYKaTh XJIOPAaTOPU. 3a MPUHIIMIIOM POOOTH iX

JUISTh HA BAKYYMHI 1 HaIlIpHI.

3He3apaxyloTh BOJY PIAKUM XJOPOM 3a JOMOMOIOK Ta30/103aTOpOB

(xmopatopiB). Ha puc. 5.1 HaBeseHa cxeMa MPUCTPOIO XJI0paTopa.
XiopaTopu OyBarOTh HaIlipHI 1 BAKYyMHI.

VY HamipHUX XJIOpaTopa XJIOp 3HAXOAUTHCS 1] TUCKOM BHIIE aTMOC(HEepHOTO
1 B pa3i MOXJIMBHUX HENJBHOCTEH 3'€JHaHb TPYO 1 amapaTypu CIOCTEPIraeThCs

BUTIK XJIOPY B IPUMIIIICHHS.



1 - ¢inpTp Ansa razonomibHOro XJopy; 2 - peAyKIIWHUN KiamaH; 3 H 4-
HAaHOMETpH; 5 - po3MOJIbHA Kamepa Jo3aTopa; 6 - no3yroda miaiiba; 7 -
nudepeHIIiHnA MaHOMETp; 8 - 3BOPOTHHUM KjamaH; 9 - 3MillyBajbHa MOCYJMHA;
10 - namipHa Boaa ; 11 - Buxia xj0pHOi Bojau; 12 - necsaTkoBi Bary; 13 - XJIOpHUH 1
npoMikHHUI OanmoHu. 14 1 15 - perymtoBajibHI BEHTHJIl BUTPATH XJIOPUCTOTO rasy;

16 - perynroBanbHUN BEHTHIIb TT0/1a4l BOIU

Pucynok 5.1 - Cxema xjoparopa

Hamipui xmoparopu MarmTh TOHW HEAONIK, 110 B HHUX Ta30MOMIOHUN XJIOp
3HAXOAMUTHCS M1 TUCKOM BHILIE aTMOC(EPHOTO 1 TOMY MOKJIMBI BUTOKY rasy, KUl

Jy’Ke OTpyHHUN. BakyyMHI XJ10paTOpy HE MalOTh LIbOT'O HEJOJIIKY.

KisbKicTh ra3y MO>KHa peryJitoBaTH 3a JIONOMOTOK BEHTUJIA, KOPUCTYIOUUCH
MOKa3aHHSIMU BUMIPIOBAIBHOTO TPWIIALy. Y XJIOpAaTOpU MA€ThCSA 3MilllyBay, [0

SKOTO Yepe3 peAyKI[INHUHN KIIanaH MiBe/IeHa BoIa 3 BOJOMPOBOTY.

VY BakyyMHHX XJIopaTopa Il HeOe3mneka Ajisi 00CIyroBylHOUOro MepcoHay
BIJICYTHS; 3a IOTIOMOTOI0 PEIYKIIHHOTO KJIalaHa TUCK ra3y 3HIKyeTbes 1o 0,1-0,2
aTM. a 3a JIOTIOMOTOI0 1HXEKTOpa CTBOPIO€ThCs BakyyM. Ha puc.5.2 300paxenuit

BAKYYMHUU XJIOPATOP.
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B ycraHOBKax HEBENMKOi MPOIYKTUBHOCTI [JIsi XJIOPYBaHHS BOJIU
3aCTOCOBYETHCSI pO3YMH XJIOPHOTO BarHa. BamHo monarote y Boxy y Bursni 1-2 %
po34mMHY. 3aroTiBisS 1 03yBaHHA PO3YMHY BallHa AaHAJOTIYHI 3aroTiBii Ta

AO03YBAHHIO KOAr'yJIsIHTY.
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Pre. 71. Bakyymuuift xa0patop:

I — npovexyrouunl Gaanon; 2 — ¢uabTp; § — peAYKUHOHHNA KAINaH, NOMKAKIOWHA JaaeRne rasd, NOCTYNAOIWEro W3 Ganac

4 — MIHOMET) DHCOKOrO AABACHHA; 5 — MAHOMETD HHIKOrO ABAeHHN; 6 — HIMEpHTeALHAR WAHG03; 7 — HIMEPHTEAL A03W XJ0p3 (A

depeaunansubill KUAKOCTUMA MABONETD); & — CMECKTEAL; 9 — smeKTop; 10—BEHTHAL AAR BKAOYEHHA K BUKAONEHHT  XxJ0paT(
I — peryanpyowsil BeaTHAL

XJ10p NOCTaBIISIIOTH HA CTAHIIIIO B 3p1PKEHOMY BUTJISI/II B OajloHaX.

3 uux OayoHIB XJIOp MEPETMBAIOTH B TPOMIXKHMM OaJIOH, [ BIH NEPEXOAUTH
B razononiOHuii ctad. ['a3 Haaxomuth y xyoparop. TyT BiH pPO3UHHSIETHCA Y
BOJIONPOBIIHIN BOJI , YTBOPIOIOYHM XJIOPHE BOJY, SIKa BBOJUTHCS B TPYOOIPOBIN ,

1O TPAHCIIOPTYE BOAY, IPU3HAYCHY AJIA XJIOPYBAHHA .
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Brenenuii B BoAy xj0p Hajae ik crnenudiuHUi MpUCMaK 1 3amax , sKi
BIIUYBAIOTHCS MPU BMICTI XJI0py y Boal B KuibkocTi 0,3-0,4 mr / 1 1 O6inbiie. Jls
BUJIAJICHHS XJIOPHOTO MPUCMAKY 1 3amaxy BBOJATH Y BOAY amiak ab0 pO3YMH HOTO

coJti. AMiaKk BBOJUTBCS 10 XJIOPYBaHHS BOJM.

[Ipu mnomepenHrOMY XJIOpPYBaHHI BOAM (O OYHCHHX CIIOPYA) KpiMm
OaKTepUIIUAHOI [ii XJIOp YacTKOBO 3HWXKYE KOJHOPOBICTh BOJAM, TOKpAIIye
IPOLECH KOAryJslii CyCIeH3ii, 10 J03BOJSE 3MEHIIUTH BUTPATy KOATYJISHTY 1
3anobirae Tipo0iojoriYyHOMy O0OpocTaHHIO micky Ha ¢uibTpax. Kpim Toro,
NoCTiiiHA Jie31H(EeKIsT BCIX OYUCHUX CIOpPYJ 1 KOMYHIKAIii TpyOOIpOBO/IIB
MOKpalllye iX caHiTapHuid cTad. Jlo3y XJOpy AJii TOMEPEAHBOrO XJIOPYBAHHS

IIPpU3HA4Yar0Th 3a Ha60paTOpHI/IMI/I JaHHUMU IIPO XJIOPO IMOTJIMHAHHA XJI0PY BOJAH.

XJopaTopHe NPUMIIIEHHS TOTPIOHO 130JIF0BATH BiJ 1HIIUX. BX1i1 10 HBOTO
BJIAIITOBYIOTh 30BHI. JJIS BEHTHIIALIT IMPUMIIICHHS HEOOX1JHO BCTAaHOBIIIOBATH
BEHTUJISATOP, IO CTBOPIOE 12-KpaTHU 0OMIH MOBITPSIM 3 BIICMOKTYBaHHSAM HOTO y

M1JIOTH, TaK K XJOPHUM T'a3 BaXK4H 3a TOBITPS 1 HAKOIMYYETHCSI BHUZY.

5.1.2 O30HyBaHHS

3He3apaXeHHS BOJIW IUISIXOM O30HYBAaHHSI 3aCHOBaHE Ha OKHCIIOBAJIHHOI
3MATHOCTI O30HY. YCTaHOBKa /Ji1 O30HYBaHHS BKJIIOYae B cebe amapatu ajs
OTPUMAaHHSA O30HOMOBITPAHOI CyMillll HUISIXOM Jii Ha IO CYMIII pPO3psiIiB
eJIEKTPUYHOTO CTPyMy BHCOKOi Hampyru. O30HOBaHE MOBITPS 3MILIYETHCS 3
Bo010. O30H 1i€ Ha OakTepii mBHUALIE XJI0pY. J03a 030HY 3HAXOAUTHCSA B MEXax
0,5-5,0 MF/)1M3 3QJIGKHO BiJl PEYOBUH, IO MICTATBCS Yy BOMAl, 3JaTHHUX

OKHCJIIOBATHCA.

st 3He3apakeHHst 1 11 BoAM mig3eMHUX pkepen notpedyerses 0,75-1 mr

030HY , a 1 11 PibTPOBAHOT BOAM MOBEPXHEBUX JpKepen 1-3 Mr 030HY
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O30H y BUIJIAI O30HOMOBITPSHOI CyMIIlll OTPUMYIOTh B €JIEKTPUYHUX
O30HaTOpax 3 KHUCHIO TOBITpsA. [0 Ckiamy O30HATOPHOI YCTaHOBKH BXOISTH
CIOPYAM IJii CHHTE3Y O30HY 1 JUIsi 3MINTyBaHHS O30HY 3 BOjo0. [limroroBka
MOBITPA JUISl CUHTE3Y IOJISITa€ y 3aTpUMaHHI 3aBHCIMX YacTOK Ha QLIBTPI,
OCYIICHHI TIOBITPS B ajicopOepax 3 Cuiika - TeileM a0 aJioMOTENIEM.

[TigroToBreHe MOBITPS HAPABISETHCS B 030HATOPH.

[lepeminryBaHHsI ~ OTPUMAHOi  O30HOMOBITPSIHOI ~ CyMilll 3 BOJOIO
IPOBOANUTHCA OapOOTYBaHHIM B KOJIOHAX, pe3epByapax. 3aCTOCOBYIOTh JUISl LbOTO

TaKOX €KEKTOPH - 3MIIlIyBaul Ta MEXaHIYH1 MIIIaJIKH.

5.1.3 bakrepunuaHe onpoMiHeHHs

Croci6 ne3iHdexii HUISIXOM OaKTEPHUITUIHOTO OTPOMiHEHHS
(yneTpadiosieToBUMU TPOMEHSAMH) BIJOMUNA BXe JaBHO. B sKkocTi Kepen
BUIIPOMIHIOBaHHSI 3aCTOCOBYIOTH apTrOHO-PTYTHI JIAMIHM HHU3BKOTO THCKY a0o0
pPTYTHO-KBApIIOBI ~ JlaMIM  BUCOKOTO  THCKy.  Po3mimryBatu  mkepena
OaKTEpUILIMIHOTO BUIPOMIHIOBAHHS MOXXHa SK HaJ MOBEPXHEI0 BOAM, TaK 1 Mif
BOZIOI0 B KBapIOBHX YOXJIaX, IO 3aXUIIAIOTh JPKEpesia BUIMPOMIHIOBAHHS BIJ

BIINIMBY TCMIICPATYpHU BOJU.
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1 - Bxix Boam: 2 - GaKTepULIMIHI JamMIy; 3 - BigOuBaul; 4 - KOpIyc KaMep

amapary; 5 - BUX1J] 3HE3apaKeHOI BOIU

Pucynox 5.3 - Amapar s 3He3apak€HHS BOJU YIbTpadioIeTOBUMU

MIPOMEHSIMHU

Edekr 3He3apakyBaHHsS 3alleUTh B TPUBAJIOCTI Ta I1HTEHCUBHOCTI
BUIIPOMIHIOBaHHS. Po3pi3Hs10Th HaIlipHI1 OaKTEpUILIHIHI YCTaHOBKH,
pO3TaIIoByBaH1 Ha HaIIpHUX a00 BCMOKTYHOYHMX TPYOOMpOBOAaX, Ta O€3HAIipHI,
10 BCTaHOBJIIOIOTHCA HAa TOPU3OHTAIBHUX TpyOompoBoaax abo B CHELIAJIbHHUX

KaHaJlax.

YCTaHOBKM OTpHMAaJId TOIMIMPEHHS I 3HE3apakKeHHS T00pe OCBITICHUX
BOJI 3 HEBHCOKOIO KoJIbOpOoBicTIO ( He Oumpmre 20 °C) 3 HEBEIHMKOI KUIBKICTIO
KOJOIMHUX  3a0pyaHEHb, 10 3HIKYIOTh €(PEKTHUBHICTH  OaKTEPUIIMIHOT

BUIIPOMIHIOBaHHS.

3He3apakeHHS yIbTPadioJeTOBUMHU MPOMEHSIMHU HE 3aCTOCOBYETHCS JJIST BOJT

BHUCOKOT KaJJaMyTHOCTI.

Bxe nmaBHO MpPOBOJSATH JOCHIIKEHHS 1010 3HE3apa)XKEHHsI  BOJHM
YIBTPA3BYKOM. Y TIONI YJIbTPa3BYKOBUX XBHWJIb BIAETHCS OTPUMATH BUCOKUU

OakTepuuuAHUNA e(eKT A BCIX BUAIB BUBYEHHX MIKpOOprasismis. MaOyTb,
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3aCTOCYBaHHS YJIbTPa3BYKY Yy BOJIOMPOBIAHIN MpakTUIl Oyae MaTdh IIUPOKY

MEPCIEKTUBY.

5.2 CnenianibHa 00pooka BOaAU

3aJIe’)KHO BiJ BJIACTUBOCTEH BOJM JIKEpeJia BOJIOMOCTadYaHHS a0 BiJ] BUMOT,
M0 TPEI'SIBIAIOTHCS CIIOKUBAaYaMU 10 SKOCTI BOJW, MOXE 3HATOOUTHCS
crieniaiibHa ii 00poOKa - MOM'SKIIEHHS, 3HE3alI3HEHHsI, CTa01I13a1lis, 3HECOJICHHS,

OXOJIOJKEHHS 1 T. II.

5.2.1 lloMm’AKIeHHA BOAH

[lom'siKIIeHHST BOAM, TPU3HAYEHOI [JIsi TOCHOAAPCHKO-MUTHUX IIUIEH,
3a3BU4Yail He BUPOOJISIIOTE. OHAK BOHO HEOOXITHO ISl JIESIKUX TEXHOJOTTUHHUX
MPOLIECIB HA TPOMUCIOBUX MIANPUEMCTBAX. Tak, ISl OKPEMHUX BHUPOOHUIITB
TEKCTWJIBHOI, XIMIYHOI Ta XapyoBOi raiay3eil MpOMHCIOBOCTI MOTpiOHa Bojaa 3
JKOPCTKICTIO He Oinbine 1 mr-eks/n. IlokuBHaA Boja HJig KOTJIIB CEPEIHBOTO Ta

BHCOKOI'O TUCKY ITOBUHHA MATH XOPCTKICTh HE Outbie 0,3 Mr-eks/J.

YcyHeHHST 3 BOJOU COJIEH KOPCTKOCTI, TOOTO 3M'AKIICHHS ii, HEOOX1THO
BUPOOJIATH Il XapuyBaHHS KOTCJIBHHX YCTAHOBOK, NMPUYOMY YKOPCTKICTh BOIH
JUISL KOTJIIB CEPEAHBOTO Ta HU3BKOTO THCKY MOBUHHA OyTH He Oinbine 0,3 Mr-exs
/1. 3M'IKIIyBaTH BOAY MOTPIOHO TAKOX JUIsl TAKMX BUPOOHUIITB, SIK TEKCTHIIBHE,
narepoBe, XiMiuHe, /e BoJla TOBUHHA MaTH >KOPCTKICTh He Oubie 0,7-1,0 Mr-exs
/n. TloMm'skimeHHsST BOJM JUIS TOCHOJAPCHKO-TIMTHHUX IIJICH TaKoXX JOIIBHO,

0COOJIMBO y BUIIAJIKY, SIKILO BOHA IEPEBUIILYE 7 MI-€KB/.

3aCTOCOBYIOTH TaKi OCHOBHI METOH TIOM'SIKITICHHST BOJIH :
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— peareHTHU MEeTOJ - IUIIXOM BBEJEHHS PEAreHTIB, L0 CIPUSIOThH
YTBOPEHHIO MaJIO0 PO3UMHHUX CIOJIYK KaJIbLIIIO 1 MarHito 1 BUMAJaHHs iX B OCal;

— KAaTHOHITOBUW METOJI, TIPU SKOMY BoOJia (IIBTPYETHCS Yepe3 PEUOBHHH ,
0 MAarTh 3JaTHICTh OOMIHIOBaTH KaTioHHM ( HATpit0 a00 BOJHIO) Ha KaTiOHU
KIBI[II0 1 MAarHiro, pPO3YMHEHUX Yy BOJI coyiel. Y pe3yiapTari OOMIHY
3aTPUMYIOTBbCA 10HM KaNbII0 1 MarHito 1 yTBOPIOIOTHCS HATPI€BI COJi, IIO HE
J0JTAI0Th BOJI1 dKOPCTKICTD;

— TEPMIYHHUI METOJI, 10 MOJIATa€e B HArpiBaHHI BOAM JI0 TEMIIEPATypU BUIIIE
100 °C, npu npomMy Maif>ke MOBHICTIO BUAAIAIOTHCS COJII KApOOHATHOI JKOPCTKOCTI.

3 METO/AIB PEarecHTHOIO IOM'SIKIIICHHS HaWOLIbII TOIIMPEHUN BaIHSHO-
COJIOBUM, TP SKOMY Yy BOJy JOJAIOTh BamHO I 3HATTS TUMYacoBOi
(kapOOHATHOT) KOPCTKOCTI 1 KaJlbLIMUHOBAaHY COAYy JUIsl BUAAQJIECHHS MOCTIHHOI
(HexkapOoHaTHO1) »oOpcTKocTi. [lpu BBeleHHI B BOJY 3a3HAYEHUX pEareHTIB
YTBOPIOIOTHCS HEPO3UMHHI CHOJYKH, SIK1 B 0CaJl, a00 CHOJYKH, 10 30epiratoThCs y

BO/I1, aJI¢ HE BOJIOJIIFOTh BJIACTUBOCTSIMU COJIEH KOPCTKOCTI:

Ca (HCOy), + Ca (OH), = 2 CaCOs + 2H,0

Mg (HC03)2 +2Ca (OH)Z = Mg (OH)2 + 2C3C03 + 2H20

N212C03 + CaSO4 = CaC03 + N3.2804;

Na,CO; + CaCl, = CaCO, + 2NaCl

[Ticast moM'sIKIIEHHSI BOAY OCBITJIIOIOThH Y BIACTIMHMKAX ab00 OCBITJIIOBayYax.
[HOM1 AT IPUCKOPEHHS MPOLECY OCBITIICHHS BUPOOJISIOTH KOAryJIHOBaHHS BOJU

3aJ1I3HUM KyIIOPOCOM.

Ha pHucC. 5.4 HaBCJCHAa CXEMa YCTAHOBKH MJIA MOM'SIKIIICHHS BOJAHN BAIIHAHO-

COJOBUM METOJIOM, 10 CKJaay SKOI BXOIATh MPUCTPIA UIsi MPUTOTYyBaHHS Ta
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JI0O3yBaHHS PO3YMHIB pearcHTIB, 3MilllyBadi, KaMepu peakiiii, MposCHIOBal,

GbUIBTpH.

1-3 - po3uunHi Oauku; 4-6 - mosyroui Oauku; 7 - 3MmilryBad; 8 - Kamepa
YTBOPEHHsI MJAcTiBUIB ; 9 — BimokpemioBaB mnoBiTps; 10 - mposicHroBau; 11 -

bineTp; 12 - pesepByap; 13 - Hacoc

Pucynok 5.4 - VYcraHoBka sl MOM'SKIICHHS BOJU BalHSIHO-COJOBUM

METOI0M

[Ipn BamHSHO-COMOBOMY TIOM'SKIIIEHHI BOJM 3a3BUYall 3aCTOCOBYIOTh

KaMepu YTBOPEHHS IJIACTIBIIIB BUXPOBOTO THUITY.

ConoBo-BamHsIHUHN CMIOCIO MPUAATHUHN 71 TIOM'SKIIICHHS BOJIU 3 OYIb-SIKIM

CHIBBITHOIIIEHHSIM KapOOHATHOI 1 HeKapOOHATHUX JKOPCTKOCTI.

Henomniku coa0BO-BalHAHOTO CMOCOOY IMOM'SKIIEHHS MOJSITaloTh B

HacTynHoMy: 1) BoJa He TOM'SKIIYEThCS TMOBHICTIO; 2) YCTaHOBKM IS
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MOM'SKIIIEHHS TPpOMI3/Ki; 3) HEoOXiJIHEe peTesibHE J03yBaHHS COAU Ta BallHA,

90ro BaAXXKO JOCAI'TH 4YCPEC3 MIHJIUBICTh CKJIagy 3M'5IKHIYB3TH BOIH 1 peaFCHTiB.

MeToa KaTiOHITOBOTO MOM'SKIIIEHHS IPYHTYEThCS Ha 31aTHOCTI KaTiOHITIB
OOMIHIOBaTH KaTIOHM HaTpit0o a00 BOJHIO HAa KAaTIOHU COJIEH >XOPCTKOCTI, IO
MICTATBCSI y BOAl. YMATYAE€THhCS 3/MaTHICTh KAaTIOHITIB HA3WBAIOTh OOMIHHOI

3ATHICTIO 400 €EMHICTIO IMOTJIMHAHHS.

B pesynbpTaTi 00MIHHOI peakilii KaTIOHH COJIEH HKOPCTKOCTI MEPEXOsiTh 110
CKJIaJy KaTIOHITY, a B BOJIy NEPEXOMASITh KaTIOHW HATPilO, YTBOPIOIOYHM HATPI€BI
coiii. Take mom'siKilIeHHsI Ha3uBalOTh Na-kaTioHyBaHHsAM. [Ipu H- kaTionyBaHH1 B

OOMIHHY PEaKIlito 3 KaTIOHAMH MarHito 1 KaJblif0 BCTYNalOTh KaTIOHU BOJHIO.

[Ipu poOOTI yCTaHOBKM KaTiOHIT BUTpauyae kaTioHn Na abo H 1 BTpauae
3MIaTHICTh 3M'AKIIYBAaTH BOAY. Y 3B'S3Ky 3 I[HUM HEOOXIJHA TMeploJuyHa
pereHepatis KaTioHITOBoro ¢uibTpa. s BIIHOBIEHHS KaTIOHIB HATPIIO yepe3
GIIBTp MPOMYCKAIOTh PO3YMH KYXOHHOT COJIi, a JJIs BIIHOBJICHHS KaTiOHIB BOJIHIO -

PO3YHH CipYaHOI KUCIIOTH.

[Ticns H- kaTioHyBaHHsSI 30UIBIITYETHhCSI KUCJIOTHICTH BOAM, a micias Na-
KAaTIOHyBaHHA BoAa HaOyBa€ IMIJBUILEHY JYyXKHICTb. 3actocoByroun H - Na-
KAaTIOHYBaHHA, MOM'AKIIEHY BOJY HE NOTPIOHO HI POOUTH OUIBII JIYy>KHOIKO, Hi

OUIBIII KUCIIOIO.
Ha puc. 5.5 HaBesieHa cxeMa yCTaHOBKH st Na- KaTiOHyBaHHS.

VY HanipHuil (UIBTp, 3aBaHTAXEHUW KATIOHUTOM, MO TpyOl 1 BBOAUTHCS
BOJAa I TMOM'sKUIeHHs. Bojxa mnpoxonuTe yepe3 KaTIOHUT 3BEpXy BHHU3 1
BIJIBOUTKLCS 1O TpyOompoBoay 3. J[is mpoMUBKHM 3aBaHTaKEeHHsI (PiIbTpa depes
HOoro NIpeHakHy CHCTeMYy MOJA€ThCS BOAa 3 MPOMHUBHOTO Oaka 2. TpuBamicTh
npomuBkH 10-15 xB. [IpomuBHa Boga ckumaerbes mo TpyoOi 1. Jlns pereneparii
KaTIOHUTY y (PiabTp BBOAATH po3uuH coji. ConboBUM po3uMH 3 (PiabTpa ijae 1o

TpyO1 4. IloTiMm (inbTp moBUHEH OyTH BIAMHUTHUNA BiJ COJBOBOrO po3umHy. s
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1IbOTO 10 TPyO1 1 MOJAI0Th CUPY BOAY, sIKa MPOXOAUTh (PIABTP 1 CKUAAETHCA MO

TpyOi 4. YacTuHa 111€1 BOJIU HAMPABISAETHCA B IPOMHUBHOI OakK.

l;
|
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Pucynok 5.5 - YcranoBka gy Na- kaTioHyBaHHS

5.2.2 3He3ajTi3HEeHHS BOIU

3He3aTi3HEHHSI BOJU MMOBEPXHEBUX JDKEPENT TPOBOIUTHCS IIITXOM aeparlii,
BBEJCHHS PEarcHTIB-OKHUCIIIOBAYiB 3 aepaiiero abo 0e3 Hel 1 IUIsIXoM

KaTioHyBaHHA. OHOYACHO BIJOYBA€ETHCS 11 OUMILIEHHS 1 3HEOapBICHHS.

VYcraHOBKa 3HE3ai3HEHHS METOJOM aepallii CKIIAJaeTbCs 3 aepariiHoro

MIPUCTPOi, KOHTAKTHOTO pe3epByapa i piibTpa.
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VY aepaumiiiHoMy #OpuCTpOi BOJIa HACUUYETHCS KHUCHEM, YacTKOBO
BUJIAJISIETHCS BYTJIEKUCIIOTA, ABOBAJICHTHE 3a1130 OKUCIIOETHCS IO TPUBAJIEHTHOTO.
Y KOHTaKTHOMY pe3epByapl 3aBEpIIYEThCS OKHCIICHHS JBOBAJCHTHOTO 3aii3a i
YTBOPIOETHCS 0CAJl T1APATy OKUCY 3aii3a. OUIbTPU CIyX,aTh sl BUIYYEHHS 3 BOJIU

ripaTy OKHUCY 3alli3a.

Aepailiss BOIM MOXKE 3JIMCHIOBATHUCA TaKUMH CIIOCOOAMU: HarHITaHHSIM
MOBITPS 4epe3 aipdacti TpyOW abo MOPHUCTI IJIACTUHU; IOJAYCI0 MOBITPS Y
BCMOKTYIOUHM MaTpyOOK Hacoca; po30pHU3KyBaHHSAM BOJIH; IIPOITYCKOM BOJH Yepe3

KOHTaKTH1 a00 BEHTWJISATOPHI TpafaupHi. HaltOuibin nommpeHi KOHTaKTHI TpaiupHi

VYcraHoBka Uil peareHTHOro (3a JIONOMOIOK0  KOaryJlOBaHHS — Ta
BallHyBaHHs) 3HE3AI3HEHHS BOAM CKIIAJIAEThCSA 3 MPUCTPOIB ISl PO3YMHEHHS 1
JI03yBaHHSI peareHTy, aeparopa-3MilllyBayda, HposicHIOBaya 1 (uibTpa. Aeparop-
3MilllyBay 3a3BUYail MOEJHYETHCS 3 MPOSCHIOBAYEM 1 PO3TALIOBYETHCA HAJ HUM.

Bin siBiII€e cO0010 cUCTEMY JIIpYACTUX JHUII, PO3TAIIOBAaHUX OJIHE HAJl IHIIUM

3He3aTi3HeHHS] KAaTiIOHYBAaHHSM BHUPOOJISIIOTH HAa KaTIOHUTOBHUX (UIbTpPAX,

3aBaHTaXeHUX Cylb(oyriieM. OIbTp pereHepyTh PO3YNHOM KyXOHHOT COJII.

5.2.3 Craoiaizauis Boau

Crabinmizailisi BOAM TOJSATae y HaJaHHI il BIACTUBOCTEW, MPHU SKUX BOHA
BTpavyae 3JaTHICTh BUKIUKATH KOPO3il0 1 BIAKJIANATA COJi, MEPEIIKOKAE

010JI0TTYHOMY OOpPOCTAHHIO.

Crabimizanisi BoJM HEOOXiJIHA B IPOMHUCIOBUX CHCTEMax OOOPOTHOIO
BOJIOTIOCTAYaHHSA, KOJM 4Yepe3 BHUIIAPOBYBAHHS BOAM B OXOJIOIKYBAJIbHUX

CHOpy/ax B HiW MiJBHUIYETHCS KOHIIEHTpaIlis cojeil. Cralimizaiisi BOAM B TaKUX
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CHUCTEeMax 3amodira€ yrBOPEHHIO HAKUIy 1 pO3BUTOK KOPO3ii B TEMIOOOMIHHHUX

amaparax 1 0X0JIOJKYBAJIbHUX IPUCTPOSIX.

Jns crabumizarii BOJM 3aCTOCOBYIOTH TMIJIKHCIICHHS, peKapOoOHI3aIliio 1
docharyBanusa . [ligkuciaeHHs Boau mosisirae B J00aBii B Hei coystHEM a0o
cipuanoi kucnotu. [lpm pekapOoHizalii y BOAYy BBOASTH BYIJIEKUCIOTY JUIS
cTabimizamii  kapOOHATIB, M0 MICTATbcS B HIA. [l 1mporo 3a3Buyai
BUKOPHCTOBYIOTh JMMOBI Ta3W , 0 CKJIaAy SKUX BXOIUTH ByriekucioTa. [Ipum
docharyBanni y Boay JnomaroTh (Qocharu (rekcameradocdar HaTpito,
TpuHaTpiidpochar 1 cynepdochar ) . docharu mnepemIKOIKAIOTH YTBOPEHHIO
BIJIKJIaJIEHb B TPyOOIPOBOJAX 1, KpPIM TOTO , YTBOPIOIOTh Ha MOBEPXHI MeETaly

TUTIBKY , sIKa 3a11001ra€ pO3BUTKY KOPO3ii.

Jlnst 60poThOM 3 010JOTTYHUM OOPOCTAHHSM TPYOONPOBOAIB Ta OOJaAHAHHS
B cuUCTeMax OOOpPOTHOrO  BOJOINOCTaYaHHS  MEPIOJUYHO  3aCTOCOBYIOThH

Ky[OpOCYBaHHs a00 XJIOpyBaHHS BOAM.

5.2.4 3HecoJieHHA BOIH

3HECOJICHHSI BOJIM TOJSATae y BUJAJCHHI 3 Hei po3unHeHux cojeil. [loBHe
3HECOJICHHSI HEO0OX1/IHO, HAMPUKJIAJl, TIPU MIATOTOBII JKUBUJIBLHOI BOJU JJISI KOTJIIB
BUCOKOTO THCKY. YacTKkoBe BHUAQJICHHS PO3YMHEHUX COJIEM HA3UBAETHCS

OTPICHEHHSIM.

OmnpicHeHHSI BOJ 3 COJIEBMICTOM JO 2-3 T/ MPOBOJUTHCS 3a JIOMIOMOTOIO
10HHOTO OOMiHYy, BOJ 3 COJIEBMICTOM 3-15 1/ - METOAOM eJeKTpojianizy ado
rinepdinpTpaiii 1 BoJ 3 cojieBMicToM Ounbiie 10 T/1 - MIJIIXOM 3aMOPOKYBaHHH,

JUCTUJIALIT UM rinepdiapTpartii.

[oHHuit 0OOMIH 3aCTOCOBYIOTH ISl OMPICHEHHA a00 3HECOJEHHSI BOAU IpU

KUTBKOCTI 3Ba)KEHMX YacCTOK B HiMl He Ouibliie 8 MI/J 1 KOJILOPOBOCTI ii HE Olblie
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8 °. OmpicHeHHS BOAW IUISIXOM 10HHOTO OOMIiHY 3a3BHYail MPOBOJAUTHLCS IO
OJIHOCTYITIHYACTOI CXeMOI0 (DUIbTpYBaHHSAM dYepe3 KATIOHIT 1 CJI1ab0O0CHOBHUX
a"ioHiT. [lepenbauaeThcsi BUAANEHHS BYTJCKUCIOTH 3 (PUIBTpATy KaTiOHITOBHUX

Gb1IBTPIB. 3aCTOCOBYIOTH TAKOXK JIBO- 1 TPUCTYIIHYATI CXEMH .

5.2.5 Oxo0J1015keHHSA BOIH

Oxo0noKyBalbHl CTaBKU SIBJISIOTH COOOKO IITYYHI BOJONMH, B XBOCTOBY
YACTUHY SIKAX CKUAAIOTh BOJYy, LIO Harpujiacsi, a 3 TOJOBHOI YaCTUHU SKHUX
3a0UparOTh OXOJOKEHY BOJY. OXOJOIKEHHS BOAM BIIOYBA€THCS BHACTIAOK 1l
BUIIAPOBYBAaHHS 3 MOBEpXHI 1 KOHBEKUii. OXOJOMXKyBaJbHUN e(EeKT cTaBKa
3aJIEKUTh BlJI TEMIIEPAaTypH 30BHIIIHBOTO MOBITPS, CHWIIM 1 Hampsmy BITpy. [ns

. 2
OXOJIOKEeHHS 1 M BOJIM HEOOX1HAa 1IoIa ctaBka 15-40 m”.

Jlo HemoNKiB CTaBKiB BIJIHOCATHCS 3apOCTaHHSA 1X B  pe3yjbTaTi
IHTEHCUBHOTO PO3BUTKY BOJHUX OpraHi3MiB 1 MiHepasizallisi Boau. Y 3B'A3Ky 3
MM CTaBKU 3a3BHYail BIAIITOBYIOTh TIIBKM B THX BHUMAJKaX, KOJU HEOOXITHO

PETYIIOBAHHS BOJHOTO CTOKY.

bpuskanbHi ~ OaceiHM  BUKOHYIOTH Yy  BHUIJISIAI  OPSIMOKYTHHX
BOJIOHETIPOHUKHUX pe3epByapiB riuOuHOo0 10 1,5 M. [apsiay Boay po30pu3KyIOThH
M0 TIOBEPXH1 BOAM 3a JOMOMOTOIO CIiemialibHuX Opuskanok. [Ipu po30pu3kyBaHHi

BOJIY B1/10YBA€THCH 11 OXOJOMKCHHSI.
['pagupHi OyBarOTh KpaneabHUMH 1 TUTIBKOBUMHU.

HaiiGinpn mommpeHi TpagupHi KpameibHi 0amToBoro tumy. ['apsdy Bomxy
MOAAI0Th Y BEPXHIO YAaCTUHY OalllTU TPaJUPHI 1 MO K0J00aX pO3BOAATH MO BCiH 1l
moni. 3polryBad sBsi€e COOOK CHUCTeMYy JepeB'ssHuX perok. Boma 3 x01001B
Maja€ Ha PO3ETKU, PO3OPU3KYETHCSA 1 CTIKA€ BHU3. XOJOJTHE MOBITPS HAIXOIUTH

yepe3 BiKHA B HWKHIM YaCTHHI 3polTyBaya 1 MiAHIMAETHCS Bropy, OXOJIOIKYIOUYN
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BOJly. 3arajibHa BHCOTa rpaaupeHb cTaHoBUTh 30-80 M. OxonomxkeHa Boaa
30upaeTbes Mija rpagupHero. I[lnomma 3pomryBava, HeoOXiIHA TSI OXOJOKEHHS 1
M~ BoaH, cTaHoBUTH 0,25 - 0,3 M”. V MIIIBKOBHUX T'paIUPHSIX BOJA OOTIKAE TOHKOIO

TUTIBKOIO BEJIMKI ITOBEPXHI 3pOlTyBaya.

3aCTOCOBYIOTh TaKOX TpaaudpHI 31 IITy9HOI TOJA4Yei0  TMOBITPS

BCHTHJIATOpAaMHU. B INbOMY BHIIAJAKY BUTAKHA BCKA HC BJIAIITOBYETHCA.

['pamupHi BUKOHYIOTH 3 JiepeBa abo 3a11300€TOHY.

IIuTaHHA 18 CAMOKOHTPOJIIO

1. Ski MeToaM MO>KHA 3aCTOCYBATHU JJIs 3HE3APAKECHHS BOJIU?

2. XapakTepusyhTe METO]] 3HE3apakeHHs BOJM 3a JJOTIOMOTOI0 XJIOPY.

3. OmimwmTh MPUHIMAII Jii HAIIIPHOTO XJIOPATOPY

4. XapakrepusylTe METO]] 3HE3apakeHHS BOJM 3a JOTIOMOTOI0 O30HY.

5. XapakTtepuzyiTe METOA  3HE3apaXeHHS BOAM 32  JIONOMOTOKO
yIbTpadioneTOBOTrO ONMPOMIHIOBAHHS.

6. Jlus skux 1iaei mpoBOASTh ITOM IKIIICHHS BOJIH.

7. XapakTepusyilTe OCHOBHI METO/IM YCYHEHHS 5KOPCTKOCTI BOJM.

8. XapakTepusyiiTe BalHsHO-COJOBUI METO]I TTOM’SIKIIIEHHS BOJIH.

9. XapaktepuzyiiTe MNPUHIMUN [1i YCTAHOBKH JJIsi TOM'SIKIIICHHS BOJHM
BaITHSHO-COI0BUM METOJIOM

10. Xapaxkrepusyite npunnunu Na- Tta H — kationyBaHHs.

11. XapaktepusyiTe NpUHIIMI 11 YCTAaHOBKU JUIsl Na- KaTlIOHyBaHHS

12. SIkuM YMHOM MPOBOSTH 3HE3ATI3HEHHS BOIAH?

13. YV yomy nosisirae cradutizaiiis BOJIH, JJIsl YOTO i TPOBOASTH?

14. XapaxkTepuszyiTe Cliopyau AJisl OXOJIOJKEHHS BOJIU.
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Monayns 2. BogoBiaBeaeHHs Ta CHIOPY/IM IJIs1 OUMIIEHHS CTIYHUX BOJ
Jlexmig Ne 6
Tema: «3arajibHi BiJoMOCTI PO KaHATI3aliI0 TA CTIYHI BOAW»
[Inan
6.1 Ilpu3nayeHHs kaHamizarii Ta Kiaacudikaris CTIYHUX BOJT

6.2 Kiacudikaris cuctem KaHami3aiii

6.3 Cxemu KaHami3anii

6.1 Ilpu3HayeHHs KaHadI3alil Ta KIacudikamis CTIYHUX BOJ

Kanamizamiss € oHUM 3 BUJIIB 1HXXEHEPHOTO 00OJIaHaHHS Ta OJaroycTporO
HACEJIEHUX MYHKTIB, XUTJIOBUX, TPOMAJCBKUX 1 BHUPOOHMYUX OYJIBENb, IO
3a0€e3MeuyloTh HEOOXIJHI CaHITapHO - TIT€HIYHI YMOBM 1 BHUCOKHUWA pIBEHb

3py4HOCTEH I Mpalli, ToOyTYy 1 BIIMOYMHKY HACEJICHHS.

[Tin xaHam3amier0 po3yMIEThCS KOMILIEKC OOJIaJIHAHHS, MEPEX 1 CHOpya,
MPU3HAYEHUX [JI1 OPTaHi30BaHOTO MPUMOMY 1 BHAAJICHHS IO TPYyOOIPOBOJax 3a
MEX1 HACEJIEHUX IMYyHKTIB a00 MPOMHCIOBUX MIJMPUEMCTB 3a0pyAHEHUX CTIYHHMX
BOJ, a TaKOX Ui iX OYMIICHHS Ta 3HENIKO/KEHHS Tepes YTHi3alicro ado

CKUJAHHIM y BOLOHMY.

O06'exTamMu KaHami3amii € OyIiBIIl )KUTIOBOTO, TPOMAJICEKOTO, BUPOOHUYOTO,
CIy’)kO0OBOrO  Ta  CHELIAJIbHOTO  MPU3HAYEHHS, OOJIaJHAHI  BHYTPIIIHIM
BOJIONIPOBOJIOM Ta KaHAJI3alli€l0, a TaKOX CIOPYIKyBaHl, ICHYIOUl Ta MICTa IO
PEKOHCTPYIOIOTHCS, CEUIAa MICRKOTO THITY, CUTHCHKI Ta JIayHl CEIUINA, KypOPTH,

MIPOMHUCJIOBI MIAMPHUEMCTBA, KOMOIHATH 1 MPOMMCIIOB] paliOHH.
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BHyTpiniHs kaHami3aiis cIyXUTh JJIs IPUHOMY CTIYHUX BOJ Y MICISIX X

YTBOPEHHS Ta I BIABEICHHsS 3a MeEXl OY/IBII B 30BHINIHIO KaHai3allliHY

MEPEXY.

30BHIIITHA KaHai3allisl MpU3HA4YeHa JJIsi TPAHCIOPTYBAaHHSA CTIYHUX BOJ 32

MeX1 HacelIeHUX IMyHKTiB a00 MPOMUCIIOBUX MIAMPUEMCTB Ha OYUCHI CIIOPY.IH, 5K
CIy’KaTh JUIS 3HEMIKO/DKEHHS CTIYHHMX BOJ, BUIYCKY OYMIIEHHUX BOJ Y BOAOHMY
0e3 MopyIIeHHST WOTO MPUPOIHOTO CTaHy 1 OOpOOKH ocaay B MUIAX IMOMAIBIIOL

Horo yrumizarii.

CTiYHMMU HA3UBAIOTHCSl BOJU, BUKOPUCTaHI Ha MOOYTOBi, BUPOOHUYI abO

1HII TOTpeOu 1 3a0pyAHEHI IIPH 1IbOMY JI0JaTKOBUMH JOMIIIIKAMH, 110 3MIHUJIA 1X
NEPBICHUN XIMIYHHUI cKiaj 1 (I3UYHI BIIACTUBOCTI, @ TAKOXK BOJH, IO CTIKAIOThH 3
TEPUTOPIi HACEJIIEHUX IIyHKTIB 1 MPOMUCIOBHX MIANPUEMCTB Y pe3yJbTaTl

BUITaJaHHA aTMOC(i)GpHI/IX OHaI[iB a0o0 ITOJIMBaHHS BYJIHUIb.

3aJie’KHO BiJl MOXOKEHHS, BUAY 1 IKICHOI XapaKTepUCTUKHU JTIOMIIIOK CTIYH1

BOJIY TIOUISIOTH HA TPW OCHOBHI KaTeropii:

— 1oOyTOBI1 (TOCTO1apChKO-(heKaIbHi);

— BUPOOHMYI (TTPOMHUCIIOBI);

atMoc(epHi (3JIMBOBI, JOIIOBI).

VY cBoto yepry noOyToB1 CTIUHI BOAM HMOJAUISIOTHCS HA B MIATPYIIU:

— TOCTIOAAPChKl - 3JIMBaHHS 3 PAKOBWH, MHUIOK, YMHUBAJIbHHKIB, BaHH,
Tpamis;

— (hexanbHi - 3MBaHHSA 13 BOUpaJIEHb B pe3yJbTaTi 3MUBY BOJIOO (heKamii 1
ceul.

Jlo moOyTOBUX CTIYHMX BOJ BIAHOCSTH TaKOX CTI4HI BOJHU, IO HATXOIATH 3

Ja3€Hb, TPAJICHbB 1 AYIIOBUX MPUMIIIICHb.
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BupoOHuui CTIYH1 BOJAM YTBOPIOIOTHCS B PE3yJIbTaTi BUKOPUCTAHHS BOJIU
y BHPOOHWYHMX TpOIEcax MPOMHCIOBUX TIANMPUEMCTB (3MHUB  OKAJIMHH,

OXOJIO/KCHHS TeUeii 1 MamuH, o0poOka Metary, papOyBaHHS TKaHWH 1 T. 11.).

ATMOCQepHI CTIYHI BOJM YTBOPIOIOTHCS B pPE3yJbTaTi 3MUBAHHS MUY,
CMITTS 1 iHIIOTO Opyay JOIIaMH, IO BUITAIal0Th a00 CHITOM, IO TaHE 3 MOBEPXHIi

TepUTOPii MicTa a00 TPOMUCIIOBOTO MIAPUEMCTBA.

3a0pyIHEHICTh CTIYHOI PIUHU XapaKTEPU3YEThCS KUIBKICTIO 3a0pY/IHEHb,
[0 MIiCTATBCS B OIMHUII 06'€My - KOHIICHTPALISX, i BUMIPSETBCA B MI/JI, MI/IM>

260 B /M.

['ocriogapcbko-moOyTOB1 CTIYHI BOAM MICTSTh MiHEpasibHI, OpraHiyHl 1

OakTepianbHi 3a0pyaHeHHs. J[0 MiHEpaJbHOrO 3a0pyAHEHHS BIIHOCSTH - MICOK,

INIMHY, [UIaK, PO3YMHU MIHEpPAJIbHUX COJIEM, KHUCIOT 1 JyriB . Oprasiusi
3a0pyAHEHHS OyBalOTh POCIMHHOTO 1 TBAPUHHOTO MOXOMKEHHS (3aJTUIIKU TIJI0/IB,
pociuH, (i310JI0T14YHI BUIUICHHS, OpraHiuHi Kuciaotu Ta iH.) [Jo OakTepianbHHX

3a0pyIHEHb BITHOCATH Pi3HI OakTepii, rprOKM, BOJIOPOCTI 1 TIp.

KinbkicTe 3a0pyAHEHb TOCHOAAPCHKO-TTOOYTOBUX CTIYHUX BOJ B OJUHUIN
00'eMy B3aJICKUTHh BIJ CTYNEHs pPO30aBJIEHHsS iX BOJOIO, 1[0 BUTPAYAETHCA Ha
noOyTOBI MOTpPeOM KUTENAMU (HOPMHU  BOJOCIOXHUBaHHS). Yum  Ouibiie
BUTPAUYAETHCSI BOJM HA OJHOTO JKMUTENS, TUM MEHII 3a0pyAHEHOl OyJe CTiuHa

piauHa.

BupoOHW4i CTiuHI BOAM BIAPIZHSIOTHCS BEJIMKOIO PI3HOMAHITHICTIO.
3aJIe’)KHO BIJ TEXHOJOTIYHOTO TMPOLECY MPOMUCIOBOIO MiJNPUEMCTBA CTIYHI

PILAMHU MOKYTh MICTUTHU 3a0pYIHEHHS:

— TNepeBaKHO OPraHiyHI;
— TIEpEeBa)KHO MIHEPAJIbHI;

— 3MiIIaHi.
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BupoOHuui CTigyHI BOAM MOXYTh MICTUTH OTPYHHI PEYOBHHHU (CTiUHI
BOJY TaJbBaHIYHMX II€XIB), a TaKOX XBOPOOOTBOpHI OakTepii (CTIYHI BOIU

HIKIPSTHUX 3aBOJI1B, BOBHOMUHHUX (paOpuk, M'sscOkoMOiHAaTIB, O10pabpuK 1 T. I1.).

3a BuaamMu 3a0pyAdHEHb BUPOOHWYI CTIYHI BOIW MOXKHA TMOIJIMTH HA TakKi

TPyIH:

— 3a0pyAHEHI BUPOOHHYI CTIYHI BOAM, SIKI MOTPEOYIOTh OYHUIIECHHS Mepea iX
BUITYCKOM y BOJIOWMH;

— YMOBHO YHCTI BUPOOHMYI CTIYHI BOJH, JI0 SIKHUX BITHOCSATH BOJU BIiJ

OXOJIO/DKCHHS BHpPOOHMYMX arperariB 1 KkoHjaeHcaropiB. Lli Boam 1HoOmi
BUKOPHCTOBYIOTH TTIOBTOPHO 200 CITyCKalOTh Y BOJOWMH 0€3 OUHIICHHS.

ATtMocdepH1 CTIYH1 BOJM 3a3BUYal CKUIAIOTh Y BOJONMY 0€3 OUHIIICHHS.

Ckiaz CTIYHOI PIAMHY BUBYAKOTH 3 METOIO MPABWIBHO BU3HAYUTH HACTYIIHI

YMOBH Ta OOCTaBUHH:
a ) crocoOu OYMILIEHHS CTIYHOT P1JIUHU;

0) MOXJIMBICTh YTHIII3alli I[IHHUX PEYOBUH, IO MICTATHCSA B CTIYHIN PIAMHU

1 ocani (KupiB, T0OPUB TOIIIO);
B) MOKJIUBICTh BUKOPUCTAHHS CTIYHOI PIAMHU B IKOCTI 00OPOTHOI BOJIU;

r) matepiaiiv TpyO 1 KaHaliB, MO SIKUX Oyne BIABOAMTHUCS CTIYHA PiAMHA, 1

K1 TOTP10H1 3aX0/11 3an00IraHHs BiJl XIMIYHOTO BIUIMBY Ha HUX CTIYHOI PLAWHM.

MakcuMalnibHa BUTpaTa MoOyToBUX BOA 3 1 ra *KUTJI0BOI 3a0y/0BU MiCTa B

3aJIEKHOCTI BIJT IIIJIBHOCTI HaceleHHs KoauBaeThes Bix 0,5 mo 2 n/c , a6o 10000-

25000 m*/pixk.

Jljiss MICT €BpOIENHChKOT YaCTMHHM BUTpPATa JIOIIOBOTO CTOKY B CEPEAHBOMY
oJuH pa3 B poui Moxke gocsiratu 100-150 i/c 3 1 ra, a oqun pa3 Ha 10 pokis - 200-
300 si/c 3 1 ra. Pazom 3 TUM cymapHU# 3a BECh PIK JOIIOBUH CTIK 3 3a0y0BaHUX

TepuTopiii He mepesumye 1500 - 2000 M*/pik 3 1 ra. TakuMm 4UHOM, B CEpeIHIX



117

yMOBax €BpOIEUCHKOI TEpUTOPIi 3a piK AOIIOBUX BOJ CTikae B 7-15 pa3iB
MEHIIIe, Hi’)kK TOOYyTOBUX, ajie MaKCUMaJlbHI CEeKYHIHI BUTPATH JAOMIOBHX BOJ B 50-

150 pa3iB Ginbliie, Hi’>K BUTPATH MOOYTOBHUX BO/I.

[IpakTyHO TpM BIAIITYBAaHHI KaHami3allli B HACENEHUX ITyHKTaxX 1 Ha
IPOMUCIIOBUX MiJMPUEMCTBAX JOBOJUTHCS PO3PAXOBYBATH HA BiIBEICHHS CyMiIi
nmoOyTOBUX 1 BHUPOOHHMYMX BOA ab0 cCyMilll MOOYTOBUX, BHUPOOHUYHX 1
atMoceprnx Boa. Ckiax mi€i cymimn Moke OyTH TOCHTh PI3SHOMAHITHUM 1
3aJIeKUTh, MEPEBAXKHO, BIJ KOHILIEHTpAIlli 1 XapakTepy 3a0pyJHEHb BUPOOHUYMX

BOJ.

6.2 Knacudikauis cucrem KaHasizauii

Po3pi3HAI0TE Taki OCHOBHI CHCTEMM KaHali3alli: 3arajibHO-CIUIABHA,

po3aiibHa (TTOBHA 1 HETIOBHA), MOy PO3/iIbHA 1 KOMOTHOBaHA.

Mepexy, mpusHaueHy [JIs BiJIBEICHHS aTMoc(epHUX BOJ, HA3UBAIOTh

BOJOCTOKOM a00 MeEpEXero [OINOBOI KaHami3allii, a MEpexy, MpU3HAYEHY s

BiJIBEJICHHS MOOYTOBUX BOJI, - MEPEKEI0 MOOYTOBOI KaHaT13allli.

30upaHHsa
NOOYTOBHX BOJ

30upaHHs TOMIOBUX

7 BOI

i {i HpgﬁOM
i ~i BUPOOHHYHX
- | J 1
\ | \ I]_[nz l/ BOJ
i -.. g
\i !  KHC  ocnn
. 1 L
3aUBOCKUIN

O.C. ta OCK- ouucHi cnopyau; I1I1 — npomucnose nianpuemctso; OCIII —

OYHCHI criopyau npomucioBoro nianpueMcta; KHC — HacocHa craniis

Pucynox 6.1 - 3aranpHO-CIIJIaBHA CUCTEMA KaHAJI3aIlil
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3a0pyaHeHi BUPOOHWYI BOJU BIJIBOJATHCS B MEpPEXKy MOOYyTOBOI
KaHaji3allii, SKIo0 BOHU HE CIPaBJISIOTH IIKiAIKWBOI il HAa MPOIECH OYHWIICHHS,

1HAKIIe JUTsl BIABEJEHHS WX BOJ BJIAIITOBYIOThH CIEIIaTbHY MEPEKY BHPOOHHYIOT

KaHaJIi3aIi.

3arajpHO-CIUIABHA  CHUCTEMA  KaHain3amil  CKJIAJA€TbCsd 3 €OUHOI

KaHaTI3amiiHoT Mepexl Ul BiJIBEACHHS CTIYHMX BOJI yCiX KaTeropiii Ha OYHMCHI

criopyau ( puc. 6.1, a).

3aranbHO-CIUIaBHY CHCTEMY 1HOJII 3aCTOCOBYIOTH 31 3iuBockugamu I ta II
IO YJAIITOBYIOTbCS Ha TOJOBHOMY KoisiekTopi 1-2 . Ilpum npomy wyacTuHa
rOCHoJIapChbKo-(PeKaNbHUX CTIYHUX BOJI, 3MIIIAHMUX 3 JIOILIOBUMHU BOJAMH B IEPiof
CWIbHUX [IOIIB, CKUJAIOTh Yy BOJoWMy O0e3 ouunieHHs. Take CKugaHHS
JIOMYCKAEThCSl CAHITAPHUM HArJIAJI0M MpPU 3HAYHOMY (ZIBOX-II'STUKPATHOMY)
PO3BEACHHI roCnoAapchKo-(eKaTbHUX CTIYHUX BOJ AOIIOBUMHU Bogamu. KinbkocTi
CTIYHOI PIIMHU IO CKUIAETHCS MPU IIOMY B PIKY BH3HAUAIOTh 34 CAHITAPHUM 1

EKOHOMIYHUMU MIPKYBaHHSIMH.

Henonikom 1i€i cucremMu € Te, 10 JOIMIOBI BOJAMU IMOCTYHalOTh B HEl
MEepIoIMYHO B KUIBKOCTI, 10 HA 0aratro pas3iB MEPEBUIINYE MPUTOK MOOYTOBHUX 1
BUpOOHNYUX BoA. lle BUK/IMKae HEOOXIAHICTH OyAyBaTH KaHAJIM BEJTUKOI TUIONI
NEePETUHY, SIKUMH B CyXy IOTOJy IMPOTiKae HeGaraTo BOAW. [HIIMM HEIOIIKOM €
eMi30JIMYHE CKUJAHHS Y BOJOWMHMIINE JESKOI YACTHHHU MOOYTOBUX 1 BUPOOHUYUX
CTIYHMX BOJ 0€3 OYMILEHHSA, 10 MOXJIMBE TIIbKM NpPH HASABHOCTI MOPST 3
00CITyroByBaHUMHU OO'€KTaMH PIYOK 3 BEIMKUMHU BUTpaTamMu BOAH. [IpOTSIKHICTH

3arajbHO-CIUIABHOI MEPEX1 MEHIIIE MEPEX MOBHOI PO3/IILHOI CHCTEMH.

[loBHa po3migbpHAa cHCTEMA KaHai3armii CKIagacTbCsd 3 JIBOX 1 OljbIie

miJ3eMHUX Mepex ( puc. 6.2, 0).



[TobyroBa Homosa

Mepexa 1 Mepexa Bupo6arua
\ Mepexa
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O.C. ta OCK- ouucHi cnopyau; I1I1 — npomucnose nianpuemcto; OCIIII —

OYHCHI CIIOpyau mpoMucioBoro nianpueMctsa; HC — HacocHa cTaHIis

Pucynok 6.2 - CxeMu MOBHOI pO3JIJILHOI CUCTEMH KaHaTi3aIii

3a opnieto 3 Mmepex 3-2 (abo AeKiIbKOMAa) BIABOASATH TOCHOJIAPCHKO-
noOyTOB1 1 3a0pyAHEHI BHPOOHMYI CTI4YHI BOJM HA OYUCHI CIOPYIU. 3a 1HIIOKO
Mepexero 4 BIIBOJATHCA aTMoc(epHi BOJIM Ta YMOBHO YHCTI BUPOOHHYI CTIUHI
BOJM (SIKI MICTSITh HE3HAYHY KIJTBKICTh 3a0py/IHEHb) B HAMOIMX4e BooiMuIIie 6e3

OYMIIICHHSI.

Jns ouummieHHs BUPOOHMYMX CTIYHMX BOJ TepeadadaroThesl CIelialibHi
OYHWCHI CIIOPY/H, TICISA SKUX YaCTKOBO OYHINCHI BOJAM MOXYTh MPSAMYBATH IS
n004ucTKU Ha Mickki ouncHi crnopyau (OCK) abo (mpu g0CcTaTHHOMY CTYIIEHI
OUHUIICHHS) CKUAATHCS Yy BOAOWMHINE. MOXIMBO TIOBTOPHE BHUKOPHCTAHHS

OYHIIIEHUX CTIYHUX BOJ| Y TEXHOJIOTTYHOMY MPOIIEC] MiIMTPHUEMCTB.

OCHOBHMM HEJIOJIKOM TOBHOI PO3AILHOT CHUCTEMH BOJOBIJIBEACHHS €
npo0semMa OYMINECHHS MOBEPXHEBOTO CTOKY JUIsl JOTPUMAHHS BHUMOT 3 OXOPOHU

BOJIOMMUIIL BiJ1 3a0pyiHEHb. Lle 3aBnaHHs MOXe OyTH BUpIIIIEHE JBOMA IIJISTXaAMU:

— CTBOPEHHSM JIOKAIBHHX OYHMCHHX CIIOpYJ TOBEPXHEBOTO CTOKY Ha
JIOTIIOBIN Mepexi mepe BUuryckamu (puc. 6.3, a);

— CTBOPEHHSM IEHTPATi30BaHUX OYMCHHX CIIOPYA MOBEPXHEBOI'O CTOKY 3a
MexXaMu 00CITyroByBaHOTO OO'€KTa 1 MEpPEKHIaHHSIM HAa HHUX JOIMIOBUX BOJ TIO

TOJIOBHOMY KOJIEKTOPY JOIIOBOI Mepexi (puc. 6.3, 0).
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aj [MoGyToRa Homora 0) Modyrosa Homoea
Mepeka MEPCHKa Mepena MepeKa

HC OCK

v
JIOCHC Posninosi HOCTIC

KaMepu

JIOCTIC - noxanbHl OYMCHI criopyau mnoBepxHeBoro ctoky; LIOCIIC -

[EHTPaJi30BaH1 OYMCHI CIIOPY/IA MOBEPXHEBOTO CTOKY

Pucynox 6.3 - Oumncrka TOBEPXHEBOTO CTOKY MpPH TOBHIA PO3AUIHHIN

CUCTEMI KaHas3awil

[Ipn HENMOBHOI  pPO3JUIBHIA CHUCTEMI KaHaji3aiii CHOPYKYEThCS OJHA

Mepexa i BIABEAEHHS TOCHOJapChKO-MOOYTOBUX 1 3a0pyIHEHHX BUPOOHUYMX
CTIYHMX BOJ. ATMOc(epHi BOAM BIJIBOJAATHCA BIJIKPUTUMH KaHajlaMU, JIOTKaMH,
KIOBETaMH a00 KaHaBaMHd. BramiTyBaHHsS HEMOBHOI PO3JIJILHOI CUCTEMH MOKJIUBE
TUIBKK JJISI HEBEJIMKUX 00'€KTiB. 3a3BU4Yail I CHUCTEMa € MPOMDKHHMM €TaroM

OyIIBHUIITBA TIOBHOI PO3A1IBHOI CHCTEMHU.

HamiBpo3ninpHa cuUcTeMa CKIAJa€ThCd 3 JBOX MEPeX: OjHa - JJIs
BiJIBE/ICHHS MOOYTOBUX 1 BUPOOHUYUX BOJI, 1HIIA - JUIsl BIABEACHHS aTMOC(HEPHHIX
BOJI, aJi€ TOJIOBHI BIJIBIJIHI KOJIEKTOPU BJIAIITOBYIOTh CHiIbHUMU (puc. 6.4 a). [Ipu
IIbOMY JIOIIIOBa Mepexa 3'€IHYEThCS 13 CIUIBHUM BIJIBITHUM KOJIEKTOPOM 4epe3

creliagbHl po3/ii0Bi kKamepu (puc. 6.4, T).
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Pucynok 6.4 - HaniBpo3aiiibHa cucTeMa KaHasizali

Ii xamepu [AO3BOJSAIOTH HANpPaBUTH Ha OYMCHI CIOPYAM pazoM 3
noOyTOBMMHU CTIYHUMH BOAAMH MepIll Nopuii aTMOc(hepHUX BOJ, K1 € HAMOLIbII

3a0pyIHEHUMH.

ATMocdepHl BOAM BIJ HEBEIMKUX JOIIIB 1 MEpIIl MOpLIi MOBEPXHEBHUX
MOTOKIB BEJIMKUX JIONIIB, 110 3MUBAIOTh OCHOBHUU Opyll, HAJAXOASITh HA OYMCHI
cnopyau. [Ipu Benaukux gomiax OCHOBHa, cllabo 3a0pyJHEHa Maca JOIIOBUX BOJ

CKUJIAETHCS 0€3 OUMILIEHHS Y BOJONMY Yepe3 CIOIYYHl KaMepy — 3TUBOCKH/IH.

KoMO1HOBaHOIO CHCTEMOIO BOJIOBIJIBE/ICHHS HA3UBAIOTh TaKy CUCTEMY, MPHU

K1 00CIyroByBaHUU 00'€KT B OJIHIA 4YacTUHI O0OJaAHAHWI 3araJbHO-CILJIABHOIO
CHUCTEMOIO, a B IHIIINA - MOBHOIO po3aiabHOI0. KoMmOiHOBaHI cucTeMu 3a3BUYAid

CKJIQJIAIOTHCS ICTOPUYHO B MIPY 3pOCTaHHS TOr0 a00 1HIIIOTO HACEJICHOTO MyHKTY.

HaiiGinpmr mmpoko B Hamiiid KpaiHl BIAMITOBYIOTH PO3JAUIEHI CHUCTEMH
KaHali3amii, sKi JO3BOJISIIOTh INBHJAKO TMOKpAallyBaTH CaHITapHI YMOBHM Ha
KaHAII3yEMUX TEPUTOPISX TMPU MEHIIUX, TOPIBHIHO 3 IHIIUMH CHCTEMaMH,

NEPBICHUX BUTpaTax.
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6.3 Cxemu kaHaJjizamii

CxeMo10 KaHajli3allli Ha3MBAalOTh TEXHIYHO 1 €KOHOMIYHO OOIpyHTOBaHe

NPOEKTHE PIIICHHsA MNPUHHATOI CHCTEMHU KaHami3alli 3 ypaxyBaHHSM MiCIIEBUX

YMOB 1 IEPCIIEKTHB PO3BUTKY 00'€KTa KaHAT13yBaHHS.

Koxna cucrema kaHamizaimii Moxke OyTH 3AiMICHEHa PI3HUMU TEXHIYHUMU
npuiloMamMu TMpU TpacyBaHHI MEPEX 1 KOJEKTOPIB, BU3HAYEHHI INIMOWHU iX
3aKJIalaHHs], KUIBKOCTI HACOCHMX CTaHIld, YHCJIa 1 PO3TAllyBaHHS OYMCHHUX

CHOpPY/ 1 T. 1.

Bci kanamizariiini ciopyau Oyab-sIKOT CHUCTEMM 1 CXEMHU KaHamizalli 3a

CBOIM MPU3HAYEHHSIM JUISTHCSA HA JIB1 OCHOBHI TPYIIH.

Jo nmepmioi rpynu BIAHOCSATH OOJaJHAHHA Ta CHOPYIW, MPU3HAYEHI IS

IpUIOMY Ta TPAHCIOPTYBAaHHS CTIYHUX BOJ, TaKl SIK: a) BHYTPILIHI KaHaJi3alliHI
MPUCTPOi; O) 30BHIMIHIO KaHAJI3aIlIiHY MEpeXy; B) HACOCHI CTaHIi 1 HamipHI

KaHaJji3aImliHl BOJOBOIH.

Jlo apyroi rpynu BiAHOCSTH: a) OYMCHI CTAHIII1, MPpU3HAYCH] JIJI OUUILICHHS,

3HEIIKO/KEHHS, 3HE3apaKeHHsI CTIYHMX BOJ 1 AJig 00poOKM ocany; 0) BHITYCKH

OYMIIEHUX BOJ Y BOJOKUMY.

Pi3HOMaHITHICT, ~ MICHEBMX  HOPUPOAHMX  yYMOB  HE  JIO3BOJISIE
BUKOPHCTOBYBATH THUIIOBI PIIIEHHS CXEM KaHAII3AI[IHHUX MEPEXK, aje 3 yChOoro ix

PI3HOMAHITTS MOKHA BUIJTUTH HaOUIBII PO3MOBCIOKEHI CXEMU:

1. Ilepnenouxynapua cxema (puc. 6.5 a) — xonekTopu OaceiHiB KaHai3allil
TPaCYIOThCS MEPIECHANKYISIPHO 10 HANPSIMY PyXy BOAM y Bojgoimuiii. Taka cxema
3aCTOCOBYETHCS JUTsl BIIBEICHHS aTMOC(HEPHUX CTIYHHMX BOJI, SIKI HE TOTPEOYIOTh

OYUCTKH.

2. [lepeciuena cxema (puc. 6.5 6) — KoJieKTOpY OacCeHHIB MEePICHINKYIISIPHI

HapsiMy PyXy BOJM Y BOJOMMHII 1 MEPEXOIUIIOIOTHCS TOJOBHUM KOJEKTOPOM,
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KUY napayenbHuil 10 piku. Ll cxema 3acTocoBy€eThCs MPU CIIOKITHOMY Hax Ul

penbedy MICIIEBOCTI 10 BOAOUMMUIIA 1 HEOOX1THOCTI OYUCTKHM CTIYHUX BOJI.

3. I[lapanenvna cxema (puc. 6.5 6) — KoJeKTOpu OacelHIB KaHasi3amii
napajiesibHI 10 HaIpsIMy pyXy BOJY y BOJOWMHUIII a00 TiJ HEBEIUKUM KyTOM [0
HBOTO 1 MEPEXOIICHI TOJIOBHUM KOJIEKTOPOM, SIKHI TPAaHCIOPTY€E CTiUHI BOJIU JO
OUYUCHHUX CIOPY/A MEPHEHAUKYJISAPHO IO HampsaMy Tedii Boaw y Bomoumurii. Lls
CXeMa BHTITHA B YMOBax KpyTOTO peibedy MICIEBOCTI 3 HAXWJIOM JI0 BOJIONMHU.
Bona 103BOJsie 3MEHIIMTH B KOJIEKTOpax OaceiiHiB KaHalli3yBaHHS IIBHUJIKICTh

PYXy CTIYHHX BOJI, SIKI MOTJIM O CIIPUYUHUTHU PyHHYBaHHS TPYOOIPOBO/IIB.

4. 3onna (nosicna) cxema (puc. 6.5 2) — TepuTOpis KaHATI3yBaHHS po30MTa
Ha JIBl 30HU: 3 BEPXHbOI CTIYHI BOJAM IJIUBYTh CAMOIUJIMBOM JI0 OYMCHUX CIOPY/, a
3 HWKHBOI — 3a JOMOMOTroI0 HacocHOi ctaHIii. KoxHa 3 30H Ma€e CBOIO CXEMY,
aHAJIOTTYHY TEpeciueHiil cxeMi. 30HHY CXEMYy 3aCTOCOBYIOTh MPU 3HAYHOMY abo
HEPIBHOMIPHOMY MaJiIHHI pesibey MICIEBOCTI 1O BOAOWMHMILA 1 BIICYTHOCTI YMOB

KaHaJII3yBaHHS BCI€l TEPUTOPIT (HAPUKIIAl, HUKHBOT 30HH) CAMOILJIUBOM.

5. Paodianvna cxema (puc. 6.5 0) - XapakTepHa THM, III0 OYMCTKA CTIYHHX
BOJI BiIOYBa€ThCs Ha JEKUIBKOX OYHMCHHMX CTaHIUAX. Ilpm 1iii cxemi BiIBEICHHS
CTIYHUX BOJI 3MIMCHIOETHCS NEIEHTPai30BaHO. Taka cxeMa 3aCTOCOBYETHCSI B
YMOBaX CKJIQJIHOTO penbedy MICIEBOCTI 1 MPU KaHATI3yBaHHI BEJIUKUX HACEJICHUX

MYHKTIB.

CaniTapHo-3aXMCHI ~ 30HH IS  KaHAMI3alllHHUX  OYHUCHHUX  CIHOPY.
MPUIMAIOTHCS BIJMOBITHO /10 CaHITAPHUX HOPM. 3alIe)KHO BIJ XapaKTepy CHOPYH
JUUIS OUUCTKU CTIYHUX BOJI 1 TMOTYKHOCT1 OYMCHUX CHOPYJ (THC. M3/)106y) HIMpUHA

CaHITapHO-3aXMCHOI CMYTH KOJIMBAaeThCs B Mexkax Bia 100 1o 500 m.

Po3mipu 3eMeNnbHMX JUISHOK  JUIi  OYHMCHHMX  CHOPYJ — KaHai3arii

MPUIMAIOTHCS HE O17IbIIN, SIK TI0J1aHO B TaoI. 6.1.
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a — MepneHAuKyysipHa; 0 — mepeciueHa; B — MapajielibHa; I' — 30HHA; 11 —

pajiaibHa.

1 —konektopu OacelHIB KaHaNi3yBaHHS; 2 — MexXi OaceifHiB; 3 — Mexa
00’€KTIB KaHAII3yBaHHS; 4 — TOJIOBHUN KOJIGKTOP; 5 — HAMIpHHUI BOJOIPOBIT; 6 —
BUITYCK; 7 — TOJIOBHUI KOJIEKTOP BEPXHBOI 30HU; 8§ — FOJIOBHUN KOJIEKTOP HUKHBOI

30HU

Pucynok 6.5 - Cxemu KaHami3aiitHuX Mepex
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Ta6nuis 6.1 - Po3mipu 3eMenbHUX AUISTHOK ISl OUUCHHUX CIIOPY/1 KaHasi3ali

[ToTy>XHICTh OYHCHUX CIIOPY/T

. 3
KaHai3aIlii, Tuc.M /100y

Po3mipu 3emenpbHUX TiISHOK, Ta

OYHUCHHX MYJIOBHUX | O10JIOTIYHUX CTaBKiB
CHIOPY [T OMAIOK JUTSI TOOYHCTKH CTOKIB
J1o0 0.7 0.5 0.2 -
0.7-17 4 3 3
17-40 6 9 6
40-130 12 25 20
130-175 14 30 30
175-280 18 55 -

Ipumimra. Po3mipu 3eMeNbHUX [IJISHOK OYHUCHUX CIHOPYA MOTYXKHICTIO

monax 280 THC.M*/100y TPHUAMAIOTBCS 33 MPOEKTAMH, SKi pO3POOICHI

BCTAaHOBJICHOMY MOPSAKY.

Po3mipu 3emMenbHUX [JUISHOK OYHMCHHMX CHOPYA JIOKAJIBHUX CHCTEM

kaHamzanii 1 ix C33 npuiiMaroThCs B 3aJIEKHOCTI Bl [PDYHTOBUX YMOB 1 KIJIbKOCTI

CTIYHUX BoJ, ajie He Oinpmre 0,25 ra Bignmosigno 3 Bumoramu CHull 2.04.03-85.

IIuTaHHA 11 CAMOKOHTPOJIIO

1. Ski  OCHOBHI  3aBAaHHAd  TIOBUHHA  BHUKOHYBaTH  CHCTEMa
BOJIOBIIBEIECHHS?

2.  SIKi BUMOTH CTaBJISITHCS IO CUCTEMHU BOJOBIABEACHHS?

3. Slke mpu3HAUYCHHS MAalOTh BHYTPIIIHHOOYJUMHKOBI KaHaJ3aliiHI

MIPUCTPOT 1 Mepexi?

4.  Slke mpu3HAUYE€HHSA MalOTh BHYTPILIIHOKBAPTAJIBHI i BYJTUYHI MEPEXi?
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5.  Slke mpu3HAYCHHS MAIOTh KOJEKTOPH?

6.  SIki mpUHUIMIY NPOKJIAJAEHHS TOJIOBHOTO KOJIEKTOPY?

7. Slke  mnpu3HayeHHS  MalOThb  OYMCHI  KOMIUIEKCH  CHCTEM
BOJIOBiABE/ICHHS?

8.  IlosicHiTh 3arajibHy cXeMy KaHaJli3yBaHHS HACEJIEHOTO IMyHKTY.

9.  SIxa pi3HUII MK BHBI3HOIO ¥ CIIJIAaBHOIO KaHAIIi3aIli€r0?

10. Sk xnacudikyrOTh CTI4YHI BOAM?

11 OxapakTtepusyiite moOyTOBI CTIYHI BOJAM.

12. ki 3a0pyaHeHHS XapaKTepHi Jisi HOOYTOBUX CTIYHUX BOJ?
13. Oxapaktepu3syiTe MPOMHUCIOBI CTIYHI BOJIH.
14.  Oxapakrtepusyite aTMOC(EpPHI CTIUHI BOJIH.

15 Sxi € mxepena 3a0pyIHEHHS] TOBEPXHEBOTO CTOKY?

16. ki 3a0pynHEHHS XapaKTepHI I BUPOOHHMYMX Ta aTMOC(HEpPHHUX
CTIYHUX BOX”?

17.  SIx yTBOPIOIOTHCS TaK 3BaH1 «MICHKI» CTIUHI BOAU?

18. ki 3a0pynHeHHs 3a TMOXOPKCHHSM XapakTepH1 JUIsl Pi3HUX BHUIIB
CTIYHUX BOX”?

19. ki 3a0pyaHeHHs 3a (I3MYHUM CTAaHOM XapaKTEpHI JJIS PI3HUX BUIIB
CTIYHUX BOX”?

20. Ha3BiTh cucTeMu BOJOBIJIBEJICHHS HACEJIICHOTO IYyHKTY, aailiTe ix
KOPOTKY XapaKTEePUCTHKY.

21. Ha3BiTh YMOBHU 3aCTOCYBaHHSI KOXKHOI'O BUJy CHUCTEMH KaHaji3allii:

3arajbHO-CILIABHOI, PO3AUTLHO1, HATIBPO3AIHHOI, KOMOIHOBAHOI.
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Jlexmist Ne 7
Tewma: «¥YcTpiil Ta cKJIaJ BHYTPIIHBOI TA 30BHIIIHBOI KaHATI3alii»
I1nan
7.1 XapakTepucTUKa OKpEMHUX CKJIQJOBUX CUCTEMHU BOJIOBIIBECHHS

7.2 KoHctpykiist TpyO, KOJIEKTOPIB 1 KOJIOIA31B Ha KaHAI3aIIHIN Mepexi

7.1 XapakTepuCcTHKA OKPEeMHX CKJIAJ0BUX CHCTEMH BOJAOBIABEIeHHS

Buympiwni kananizayiini npucmpoi (6nympiwini 0yOuHkosi i 6HympiuiHi
yexoesi) IpU3HAYEHI JUJIsl IPUHOMY CTIYHHUX BOJ B MICIII YTBOPEHHS 1 BIABEJAEHHS iX
3a mMexi OymiBii. [IpucTpoi ckiagaroTbes 3 MpuiiMadiB - CaHITAPHUX NPUIIAJIIB
(yHiTa3iB, micyapiB, pakOBUH, YMUBAJIbHHUKIB, MHUHOK, TpamiB, BaHH Ta IH.), 3
MEpexXi BIABIIHUX TPyO, CTOSIKIB 1 BHUIYCKIB JO TEPIIOr0 30BHIIIHLOTO
KaHam3aminHoro xkonossst (puc. 7.1, 7.2). Koxnuil 3 npuiimadiB 3a0e3reyeHuit
riIpaBIIYHUM 3aTBOPOM (CHU(OHOM), 1110 0Oepirae MPUMILIEHHS BiJ MOMAJaHHS B
HUX Ta3iB 3 KaHamizamiitHoi Mepexi. Jleski caniTapHi npwiaau (yHITa3u, Tparu)
MaloTh T1IPaBIIYHI 3aTBOPU B CBOIX KOHCTPYKIsX. CTOSKM BCTAaHOBJIOIOTH B
ONMAIIOBABHUX TPUMILIEHHSAX, MNPONYCKAIOTh Yepe3 TOpUIIHE NPUMIIICHHS 1
BUBOJISATH BHIIE JaXiB, 1[0 CTBOPIOE B KaHAMI3aIlIHHIM MEpeXi YMOBH JJIsi OOMIHY

MOBITPSI, TOOTO 11 BEHTWJISALIIO.

3oeniwmna kaumanizayiiiha mepedxica - 1ie PO3TATy’)KEHA Mepexa Tpyo,
KaHaIiB, 10 30UparoTh 1 BiABOAATH CTiUHI BoAu camoruimBoM 1o HC a6o no
OUMCHUX CHOPYyH. 3aJie)KHO BIJ TPU3HAYEHHS, MICHS YKIaJaHHS 1 PO3MIpIB
30BHIIIHIO  KaHaJi3allliHy  MEpeXy  Ha3uBalOTh  BHYTPIIIHBbOJIBOPOBOIO,

BHYTPIIIHOKBAPTAIBHOIO 200 BYJIUHOIO.



Pucynok 7.1 - Cxema BHYTpIIIHBOI KaHaJi3awii

KUTIIOBOI OyIiBIIi

1-BuTskHA BEHTWIAIIWHA TpyOa; 2-CcTOsIK; 3-
BHYTpIIIHI OyJIMHKOBI KaHami3alilHI MPUCTPOI
(caniTapHO-TEXHIUHI MpuiIaan); 4-BiABiIHA TpyOa;
5-peBi3ist; 6-BUITYCK; 7-OTJIAJOBHI KOJIOAS3b Ha
JBOPOBIN Mepexi; 9-KOHTPOJIbHIN KoyoAa3b; 10-
cronyyHa Tinka; 1l-ormsmoBuil  KoONOISA3h HA

BYJIMYHIN Mepexi; 12-BynudHa Mepexa

] sorciin

10 ] (_J‘—.;[_rx_

;@L

Pucynok 7.3 Cxema JIBOPOBOI

KaHAT3amiiHOoI MEDEXKI

;
i ’f F:l‘bq Me;%.naa
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Pucynok 7.2 Cxema BHYTpIIIHBOI BUPOOHUYOT
Ka”ai3anii

1-BupoOHMUI amapatu ab0 MamMHU; 2-JOTOK;
3-cTosik; 4-cudoH (mpUCTpidt Il 3armoOIraHHs
MOTIa[aHHIO

MIPUMIIIICHHS );

HCIIPUEMHHUX 3amaxiBs y

5-Bunyck; 6-  OIIAIOBUU

KOIOA3b; 7-BlACTIHHHK

Crnomyuna rinka

AMHA
MO

Pucynoxk 7.4 Cxema BHYTPIITHBO
KBaDnTAJIbHOI KaHATI3allIMHOT MEDEXKI
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Kanamizamiiina mepexka, ska posTallioBaHa B MeEXKaX OJIHIET JBOPOBOT

JUJISTHKY 1 00'€JHy€ BUIYCKU 3 OKpEeMHX OYJiB€Ib, HA3UBAETLCA 060p06oto (pucC.

7.3).

Mepexy, sika MpoKjaieHa B Mexax KBapTaly 1 MpuilMae CTOKH Bif OyaiBesb

B I[bOMY KBapTaJli, HA3UBAIOTh 6HYMpPiuiHbOKeapmaibhoio (puc. 7.4).

Mepexy, mo mnpuiiMae CTi4HI BOAU 3 BHYTPIIIHBOKBAPTAIBHHUX MEPEXK,

Ha3UBAIOTb 6Y/IUUHOIO.

BHyTpilmHbOKBapTanbHa KaHaJli3amiiHa Mepexa 3aKIHYY€ThCA
koumpoavhum ronodsazem (KK), posramoBanuM 3a Mexxamu KBaprany. [insHKy
MEpEeXKi, 0 NOE€JHY€E KOHTPOJIBHUN KOJOJA3b 3 BYJIMYHOIO MEPEKEI0, HA3UBAIOTh

CNOJIYYHOIO 2LIIKOIO.

YacTuHa KaHaI30BaHOI TEpPUTOPii, sfKa OOMEXeHa BOAOJLIAMU, TOOTO
HalBUIIMMU 3a BIIMITKAMU 3€MJII JIIHISIMH, BIJ SAKUX penbed MICIEBOCTI
3HIDKYETBCSL BCEPENIMHY III€i TEpUTOpii, Ma€ Ha3BY OdcelHy KaAHANi3)8aHHSL.
baceitnamu € 1 palloHM 3 MOHMXXEHHSM pelibepy A0 OAHIEI 13 CBOIX MeX (10
BOZIOMMMINIA, SIPY). Y Mexkax KOXKHOTO OaceiHy ByJlMYHA KaHaji3alliiiHa Mepexa
00'eTHY€ThCS OAHUM a00 JEKUIbKOMa KOJEKTOpaMH, SIKl BIIBOJSATH CTIYHI BOAM 3a

Mexi Oaceiny.

Konekmopom na3zuBaroTh IUISHKY KaHaAI3alIHOT MEpexi, 10 Npuiimae
CTIYHI BOJM 3 JBOX a00 JCKUIBKOX BYJIMYHHUX JIiHINA. PO3pi3HAIOTH KOJEKTOPH
OaceliHy KaHali3yBaHHS (sIKI OO0'€IHYIOTh KaHaTI3allliiHy Mepexy BChOTO
Oaceliny), 2o106Huil Konekmop (skuii 00'eqHye 1Ba a00 JEKUIbKAa KOJIEKTOPIB
OaceiiHiB KaHami3yBaHHs), 3aMicbki a00 BiABiAHI KoJekTOpH (110 HE MAarOTh
MpUETHAHD, BIIBOJATH CTIUHI BOJM TPAH3UTOM 3a MEX1 00'€KTa KaHaII3yBaHHS 10

HC 1 OC). Benuki KOJIEKTOpU HA3UBAIOTh KaHaiamu (PUCyHoOK 7.5).
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Pucynok 7.5 - Cxema kaHai3allii HaCeJIEHOTO MyHKTY

PCII - paiionna cranuis nepekauyBanssi; ['HC - romoBaa HC; OCK - oumcHni crnopynu

KaHamizauii; 1 - KBapTaJu HaceleHOIro MyHKTY; 2 - BYJMYHA Mepexka; 3 - KoJeKTopw; 4 -

TOJIOBHUI KOJEKTOP; 5 - HamipHUH KOJEKTOp; 6 - BHIYCK OYHINEHHX CTiYHUX BOJ ¥y
BOJIOMMUIIIE; 7 - aBapiiHUI BHITYCK

Hacocni cmanuii 1 nanipui 6000600u (xonekmopu). CTIi4HI BOJH, SKIIO

JI03BOJIIE penibed MicieBocTi, nepenarot Ha OC camomumBoM. [lpu Beamkux

3arJuOJIEHHAX KOJIEKTOPIB y 3HMKEHUX MICISX BIIAMITOBYIOTh HACOCHI CTAHIIT JIJIst

MiAOMY CTIYHUX BOJ Ha BUII BIAMITKH, 3BIJIKH BOHM CAMOIUIMBOM HAJAXOASATh Ha

OC.

3aexxHo BiJl MpU3HAYEHHS HACOCHI CTAHIlT MIAPO3AUISIIOTh HA Micyesi - s
nepeKkadyBaHHS CTIYHUX BOJI OJHOrOo ab0 JEKUIBKOX OKpeMHUX O0'€KTIB
KaHAIII3yBaHHS; patioHHi 7 BOJ OKPEMUX pailoHIB a00 OaceilHiB KaHalI3yBaHHS;
20]106HI - JUISI BOJ KaHaJII30BAaHOT'O HAceJeHoro NyHKTY (00'exrta). iIsSHKY
kaHamizauiinoi mepexi Bix HC no camomnuBHOoro kanamy a6o OC Ha3uBaroTh

HANIPHUM KOJIEKMOPOM,
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Cnopyou 0na ouunwieHHA cmiuHux 600 i 00poOKu ocady NPU3HAYCHI IS
BUJIUICHHS 3 TIOCTYIMAIOYUX CTIYHUX BOJI 3a0pYJHEHb, 110 MICTAThCS B HUX. Kpim
TOTO, Ha KOXHIM OUMCHIN CTaHIi TaK YW 1HAKIIE BUPIIIYIOTh MUTaHHSI 0OpOOKU
YTBOPIOBAaHUX OCaiB; BOHH MOXYTh 00pOOJsATHCS Oe3MocepeHb0 Ha TEpUTOPIi
JaHoi cTaHIlii abo mepemaBaTucs aJist oOpoOKH Ha iHITYy cTaHIlito. CKIag OYMCHUX
CHIOPYA MOKe OyTH PI3HHM 1 3aJ€KHUTh BiJ METOAY OUHIICHHS Ta BHUIY CTIYHUX

BOJI.

OuucHi copyau KaHaJi3amii po3TAlIOBYIOTh HHK4YE 32 TEYi€ PiuKu
BiIHOCHO 00C/IyroBYBaHOI0 00'€eKTa Ha JEsIKii BijacTaHi Bij 3a0ymoBu. Takum
YUHOM, HaBITh OYMIIEH] CTIYHI BOJIU CKUJAIOTHCS y BOAOWMHMILE 32 MEKAMH MICTa
abo0 miAnpUeMCTBa 1 3a0pYIHEHHS PIYKOBOI BOJM B MEKaxX HACENEHOTO IMyHKTY He

B1JI0YBA€ETHCH;

Bunycku y eo00oiimuuge - TpyOoONIpOBOIM, K1 MpU3HAYCHI JJISI BIABEIACHHS
OUHUIIIEHUX CTIYHUX BOJA y Bomonmmuiie. KoHCTpyKIlis 1ux cropya oOyMoOBJCHA
BUMOTaMU 3a0e3MeUeHHs MIBUJKOTO 1 IHTEHCHBHOIO 3MIIIYBaHHS CTIYHHUX BOJ 3
BOJZIOI0 BOJIOMMHUIIIA 1 BUKJIIOUEHHS PYWHYBAaHHS CaMOIr0 BHITYCKY MOTOKaMH

CTIYHOI BOJIM, IIIO CKUJAETHCS, 1 BOJU BOJONMHUIIIA.

Aeapiuni 6unycku PO3TAILIOBYIOTHCA Ha TOJOBHUX KOJIEKTOpax 1 mepen
HAaCOCHMMH cTaHIisMUA. CKUJaHHS BOAM B PIUKY Yepe3 BUITYCKH TOMYCKA€THCS
TITBKM B HAJA3BHYAWHUX CHUTYAIliSIX - MPH aBapisX Ha KOJEKTopax a00 HACOCHHX

CTAHI[IAX.

17.2 KoncTpykiuisi Tpy0, KOJIEKTOPIB i KOJIOAS3IB HA KaHAJi3aliiHIi

MepeKi

Jlo marepiany TpyO, KOJEKTOPIB Ta iX 3'€qHaHb BUCYBAIOTh PAJl BUMOT:

COpuiMaHHsl HaBaHTA)XCHHsI BiJ Bark (QyHTy Ta TpaHCHopTy Oe3 aedopmarii,
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CTIMKICTb TPOTU KOPO3li Ta MEXaHIYHOIO CTHUpaHHS, TJajJKa IIOBEPXHS,
BOJIOHEIIPOHUKHICTh, HE JIOMYCKAHHS IIPOCOYYBAaHHS BOJ B IPYHT (eKc]iabTpartis)

1 TPYHTOBHUX BOJ B Mepexy (1HQLIbTpallis).

Martepian Tpy6 BHOMpaIOTP 3 YypaxXyBaHHSM MPU3HAYCHHS KOJEKTOPIB,
CKJaay 1 BJIIACTUBOCTEW CTIUHUX BOA 1 MicueBux ymoB. lllmpoke 3actocyBaHHS

oJIepKau TpyOu:

— KepaMiyHi;

— OCTOHHI;

— 3aJ11300€TOHHI 31 3a3/JaJIET1[b HAIIPYKEHOIO apMaTypoIo;

— 13 3a11300€TOHHUX OJIOKIB;

— a30ecTOolEMEHTHI,

— YaBYyHHI;

— IJIaCTMACOBI;

— CTaJIeBl MIJIBHOMPOTATHYTI 1 €JIEKTPO3BAPIOBaHI;

— CKJISIHI Ta 1H.

[lepepaxoBaHi BUAM MaTepiaiiB TpyO 1 KaHaiB MOXKHA 3aCTOCOBYBATH ISl
BIJIBEJICHHS 3BUYANHUX MOOYTOBUX 1 BUPOOHMYMX CTIYHUX BOJI, HEHUTpambHUX (3
pH=7) i cmabo nyxuux (3 pH=8-10). IIpu cnabo kuciaux crtokax (3 pH=5-6)
MOXHa 3aCTOCOBYBATH KepaMiyH1 i a30€CTOIleMEeHTHI O€3HaIipHi, 111 CTIYHUX BO/JT
CepelHbo - 1 cHabHO Kucaux (3 pH=5-3 i pH=3-2) — KMCIOTOTPHBKI KepaMiuHi,
(baoniToBi, MOJIETUICHOBI, BIHIMIACTOBI, cKisiHI; pu pH=4-10 1 Temneparypi

ctokiB 710 60 °C — ¢aomiToBi 200 MOIMPOITIJIEHOBI TPYOH.

JI1st HanipHUX KaHai3aliiHUX KOJIEKTOPIB 3aCTOCOBYIOTh YaBYHHI, CTAJIEBI,
3a;mi300€TOHHI, a30ectoueMeHTHI Tpyou. YaByHHI TpyOM 3acTOCOBYIOTH Y
BUMAJKaX, KOJU MAIOTh MICII€ BEJIMKI 30BHIIIHI HABAaHTaKEHHS, a TAKOXX B palloHax
oOBaiB 1 B 30HAX caHITapHOi oxopoHH. CrtayieBl TpyOM BUKOPHCTOBYIOTH B

paiioHax 3 celicMiyHICTIO MoHa 7 6amiB. KaHanu 1 KOJIEKTOPH BEIMKUX MEPETUHIB
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CIOPY/IKYIOTh 13 3aJ1i300€TOHHUX OJIOKIB 3aBOJICHKOTO BUTOTOBJICHHS, LETJIN

IMIBUILIEHOI IKOCTI 1 MIITHOCTI.

Wy
U f ST T EFRIFERE,
i

B k..

Pucynok 7.6 - Kananizaniitai Tpyou

a) kepamiuHa; 0) OeToHHa Oe3HamipHa pPO3TpPyOHA; B) 3a/li300€TOHHA 3

TJIIaJKUMHA KiHHHMI/I

Konexkropu mnoOyToBOi, BHUPOOHMYOI, 3arajJbHO CIUIABHOI Ta JOIIOBOI
KaHaJI3alli BEJIMKOTO PO3MIpY MOXKYTh B TONIEPEYHOMY Tepepi3l OyTHU KPYriuMu,
npAMOKYTHUMHU a00 iHmOT ¢gopmu. TpyOu Ta KaHamM KaHaMI3alIHHOI MEpexi
MOBUHHI  33J0OBOJILHSITA  TIAPABIIYHUM, CTaTUYHUM, €KOHOMIYHUM  Ta

eKCIUTyaTalliiHUM BUMOTaM.

3ajie)XHO BiA BHUJYy TIPYHTY, MaTepiajly Ta JAiameTpy TpyO iX KiIaayTh
Oe3nocepeIHbO Ha IPYHT 200 IITYYHY OCHOBY. BramityBaHHs IITYy4HOT OCHOBH MiA
TpyOM HEOOX1THO MpH cialOKiil Hecydild 3JaTHOCTI IPYHTY abo MpU MOKIMBOMY
3HM)KEHHI HECy4oi 3JaTHOCTI MPU 3aMOYyBaHHI 4M MO IHIOUM OpuU4uHaM. B
CYIILIaHUX, CYTJIMHUCTUX 1 CYXUX TJIMHUCTUX (yHTax TpyOW KIaayTh Ha MiLIAHY
NOAYIIKY, B BOJOHACMYEHUX IPYHTAX — Ha Iap mieOeHro, TpaBito ado KPYIHOTO
MICKY, a B JEAKUX BUMNAJKax — Ha OeTOHHY OCHOBY. B Topd'ssHuKax, mimByHax i
cllabuX HACUIMHUX IPYHTaxX BIAIITOBYIOTh (PyHAAMEHT 3 Mallb MiJ TPyOHu ycCix

JlaMeTpiB, a CTUKUA FePMETU3YIOTh €JIaCTUYHUMHU MaTepiajiamu.

B imkeHepHil NpakTUIll 3aCTOCOBYIOTH JBa METOIM 3'€IHAHHS TPYO:

«IIefMra B IISNUTY» 1 «3a piBHsAMU Boauw». Ha puc. 7.7, a 1 0 moka3aHi cXxemu
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3'eIHaHHS TPYOOIPOBO/IIB OJIHAKOBOIO JllaMeTpa, a Ha puc. 7.7, B 1 T - pi3HOTO

niameTpa. [lpu 3'€eqHaHHl TPyOONPOBOJIB «IlI€Ura B mienury» (puc. 7.7, a 1 B)
MOETHYIOTHCS BEPXHI YaCTHHU 3BOJIIB TPYO, Ha3BaHI mieauraMu. Ko 3'eHaHHS
TpyO BUKOHYIOTH «3a PiBHAMHU BoAu» (puc. 7.7, 6 1 T), TO MOEAHYIOTHCS 11O BUCOTI

PO3paxyHKOBI1 PiBHI BOJIH.

Haiibinpim  mommpeHorw € JAyMKa Tpo  HEOOXIJHICTh  3'€qHaHHS
TpyOOIIPOBOIIB OJJHAKOBOTO JlaMeTpa «3a PIBHSIMH BOAM», & PI3HOTO JiaMeTpa -

«HICJIUIa B IICIIUTY».

0) b)
[amzzzzzzzm( tzzzzzm
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Pucynok 7.7 Cxemu 3'€1HaHHS KaHAI3allIHHUX TPYO

a, B - IIIEJIUTa B IIETUTY; O, T - 3a pIBHAMHU BOJU

['mubuna 3andraHHd BYJWYHOI KaHANI3aLIMHOI MEpexi 3aleXHUThb BIJ

HACTYITHUX YMOB:

— BHUKJIFOYCHHS TIPOMEP3aHHS TPYO;

— BUKJIIOYEHHS pyHHYBaHHS TPYO MiJI A1€10 30BHIMIHIX HABAHTAXKEHb;

— 3a0e3MNeUeHHs MPUETHAHHS 0 TPYOONPOBOAIB BHYTPINIHbOKBAPTAILHUX
MepexX 1 O1YHUX T1JIOK.

Komoas3i Ha kaHami3amiiHiA Mepeki BIAIMITOBYIOTh IJIs 1i OrJsay 1

MPOYMINAHHS. IX POOIATH CKpi3b, € 3MIHIOETbCS HAIpsAM, AiamMeTp abo YKIOH
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JiHii. 3aJe)XHO BiJI MPU3HAYCHHS OIJIOBI KOJIOASA31 MIAPO3AUISIIOTHCS Ha

JIHIMHI, TOBOPOTHI, 3'€IHYBaJIbH1, KOHTPOJIbHI, TPOMHUBHI Ta MepenaaHi.

Jlinitini KOJIOAA31 BCTAHOBIIOIOTh HA MPAMHUX JUBTHKAX KaHaJi3aI[liHUX

Mepex ycix cuctem depes 35—-300 M 3anmexHo Big aiaMeTpy TpyoO.

Ilosopomui KONOJA31 BCTAHOBIIIOIOTh B MICISX 3MIHU HaIlpsSIMKy MEpEeXi B

m1adi ad0o o BUCOTI.

3'eonysanvni OTIANOBI KOJOASA31 BCTAHOBIIOIOTH B MICHAX 3'€THAHHS

KaHaTI3allHHAX JIIHIHA.

Ilpomueni xomnonsa3l mnependaydar0Th Ha THX JAUBTHKAX KaHali3alliiHOL

Mepexi1, e MOXKJIMBE BUMAJaHHs OCay B TpyOax.

Ilepenaoni xonoasA31 CHOPYMKYIOTh 11 MICHSX, /€ 3'€IHYIOThCA TPyOU Ha
pi3HIN TNIMOUWHI, 0 Ma€ MiClle IPU MPUETHAHHI OOKOBUX MPOTOKIB JO OCHOBHOI
KaHAI3aI[IHHOT Mepeki, MpU HEOOXIJHOCTI 3MEHIIECHHS IIBUIAKOCTI MPOTOKY
CTIYHHMX BOJ] IO MEPEXKI B 3B'SI3KY 3 PI13KOIO 3MIHOIO penbedy micieBocTi. Konoassi
BCTAHOBIIIOIOTh TaKOX TIEpE]l YEPBOHOIO JIIHIEIO 3a0y/noBU OyIUHKIB B MICIIX

I1J1'€ THAHHSI IBOPOBOi, KBAPTaJIbLHOT MEPEXk1 10 BYJIUYHOI.

Kononsa3i Ha HamipHUX TpyOONMpPOBOAAaX BCTAHOBIIOIOTH MPH HEOOX1ITHOCTI
pPO3MILIEHHSI B HUX 3aCYBOK, BHUITYCKIB, BaHTY31B Ta IHIIOI apMarypu. OTrisaoBi
KOJIOJIA31 BUKOHYIOTh 3 LIerju a0o 3ami300eToHy. B 1uiaHi BOHM MOXYTh MaTH

Kpyriy ado npsiMOKyTHY dopmy (puc. 7.7).

OCHOBHMMHU €JIEeMEHTaMH KOJOJ31B €: OCHOBa (MIATOTOBKA, IUIMTA Ta
HAOMBHUK JIOTOK), poOouya Kamepa TEPeKpUTT abo TepexigHa 4YacTHHA,
rOpJIOBHHA, KpUIIKA 3 JIIOKOM. BrucoTy po0o4doi kamepu NpUiilMaroTh, sIK IPABUIIO,
1800 mm. Po3mipu kamepu 00yMOBIIEH1 MOKIIMBICTIO BUKOHAHHS POOIT MO OTJISALY,
MPOYUILICHHIO Ta PEMOHTY Mepexi. [[iameTpu Kpyriaux kamep JIHIMHUX KOJIOJS31B

Ha MOOYTOBIN Mepexi MPUUMAIOTHCS 3aJIeXKHO BiJT JlaMeTpa HalOUIbIIOT TPYOH.
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Pucynox 7.8. OrnsanoBi kaHami3amiiHi KOJ0s31
a) KpyTJinii; 0) IpsIMOKYTHUMA

1 — yaByHHUI JIOK 3 KPHIIKOIO; 2 — TOpJOBHHA; 3 — ckobu; 4 — poboya

Kamepa; 5 — J10ToK; 6 — OETOHHE THO; 7 — TUTHTA MEPEKPUTTS

Po3mipy npSMOKYTHHX B IUIaHI KaMmep MPUHMAIOTh: MpHU JlaMeTpl TpyO 10
700 mm — 1000 mmMm; ipu giametpi Tpy6 Ounbine 700 mm — nosxkuHa L Ta mmpuna B

MpUIMaIOThCS 3a GOpMyTamMu:

L =d +400 mm; B=d + 500 mm,

[lepexigHy yacTHHY MK poOOYOI0 KaMEPOIO Ta TOPJIOBUHOIO BUKOHYIOTH 32
JIOTIOMOT'O0 TUIOCKOTO MEPEKPUTTS a00 01HO0IYHOTO KOHYca. ['opioBUHA CITYKHUTh

JUUISL OITyCKaHHS pOOITHUKIB Yy KaMmepy. [[iaMeTp TOpJIOBUHU KOJIOJIA31B HA MEPEkKax
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KaHami3amii ycix cucrem npuiiMaroTh 700 Mmm. PoGoui kamepu Ta TOpJIOBUHH
o0namHyIOTh ckoOaMu Ta JApaOMHAMH IS CIYCKY B KOJOHAs3b. JItokw
BCTAHOBJIIOIOTh Ha OJHOMY piBHI 3 BEPXOM TMPODKINKOI YaCTHHH 3 TBEPIUM

nOKpUTTsIM 1 Ha 50—70 MM BHIIIe MOBEPXHI 3eMJIi B 3€JICHIN 30HI.

7.3 ExcrutyaTauis kanajizaniiHoi Mepe:xi

Jlnst  HOpMasibHOI  eKCIUTyaTarlii KaHami3allifHOI Mepexi 3  METOIo
3a0e3nedeHHs 6e3nepebiiHoCTI il poO0TH HEOOXITHO TPOBOJUTH CUCTEMY 3aX00i8,

OCHOBHI 3 IKUX TaKl:

— npodurakTUyHa (MONepeaKyBajbHa) MPOMUBKA 1 MPOYUILEHHS MEpexi
B1JT OCaJIiB;

— YCYHEHHSI BUMIAJIKOBUX 3aCMIYEHb TPYO 1 KaHAJIB;

— CBOEYACHHMM MOTOYHUU 1 KamiTaJIbHUM PEMOHTH MEpexl W JIKBimaIis
aBapiii;

— HarJIs1 32 BAKOHAHHSAM pOOIT 1 NPUiOM B €KCIUTyaTalll0 3HOB YKIIaJIEHUX
BYJIMYHHUX 1 JBOPOBUX MEPEK;

— o0epira"Hs MiJBAIBHUX MPUMIIIEHB BiJ 3aTOIJICHHS,

— KOHTPOJIb 32 TOTPUMAHHSIM MPABUII TEXHIKU O€3MEKH.

VY HaJIBOAHIN YaCTUHI MEPETUHY KaHATI3alIMHUX TPyO HAKOMMYYIOThCS Ta3u
(CipKOBOJIeHb, METaH, BYTJICKUCIIMI Ta3 Ta 1H.), 10 BUIUISIOTHCS 13 CTIYHUX BOJ,
BUKJIMKAIOTh Ta30BY KOPO3it0 TpyO Ta CTHKIB 1 3a0pyAHIOIOTH MOBITPS B MEPEKI.
[Tapu OeH3uWHY, IO BUAULIIOTHCA 13 CTIYHUX BOJ, B CyMIIIl 3 a30TOM MOBITpS
JMaloTh BUOYXOBY cyMiml. Jlns BumaneHHs Ta3iB 3 KaHANI3amiiHOI Mepexi
YCTaHOBJIOIOTh MPUIIMBHO-BUTSKHY @eHmuaayito. 3MiHa TOBITPS 1 BUAAJICHHS
ra3iB BIJOYBAalOThCA 3a PaxXyHOK PI3HUIN TEIJIoro (BCepenuHi OyaWHKY) 1
XOJIOAHOTO (30BHIIIHBOTO) TMOBITps. Temse TOBITpS #Ae dYepe3 BEPXHIO

BEHTWIAIIHY YaCTHHY KaHaTI3alllMHUX CTOSIKIB OyiBelb, a CBDKE IOCTYyIIAa€
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yepe3 HeUIUIbHICTh 3'€JHaHb JIIOKIB OrJIS0OBUX KOJOMS3IB abo uepes

CIeIIaJIbHO BJAIITOBaHI TyMOH TMPUTOKY TMOBITpss. TymMOM pO3TalIOBYHOTH Yy
MepenajHuX KOJOM3sAX 1 Ha JUITHKAX MEPeXi 3 TIMOOKUM 3alATaHHSAM BiJ
noBepxHi 3emiii. OCOOIMBY aKTyalbHICTh BEHTWIAIINHI TYMOU MaloTh B YMOBax

KaApPKOTo KIIIMATy.

Haiibinpmie aii arpeCMBHMX Ta3iB, CTIYHUX 1 MiA3eMHUX BOJ (KOpO3ii)
MiIIar0THC OCTOHHI 1 3a11300€TOHHI TPpYyOH, KOJIGKTOpH 1 criopyau. Jlis 3axucmy

Oemony 6i0 Kopo3ii MOXHA BXKUBATH HACTYITHI 3aXO0/IH:

— 3aCTOCOBYBATH LIEMEHTH, 110 HE MiIJIAI0THCS KOPO3ii;

— 30UTBLIYBATH IIUIBHICTH 1 BOJJOHENPOHUKHICTh CTIHOK TPYO;

— MOKpUBATU OETOHHI TIOBEPXHI 130JIAIIIE€I0 (BKOPCTKOIO - IIEMEHTHA
HITYKaTypKa, OOJMIIOBaHHA KepaMIYHMMHM a00 IUIaCTMAacOBHMHM ILTUTaMH alo
LEMIMHOI0, 200 OITYMHOIO - 00Ma3yBaJIbHOIO, IIJTACTUYHOIO (OITYMHI MacTUKH) abo

OKJICIOBAJILHOIO (pyOepois, mepramiH).

IIuTaHHA 18 CAMOKOHTPOJIIO

1. Ski  OCHOBHI  3aBJaHHS  TIOBUHHAa  BHUKOHYBaTH  CHCTEMa
BOJIOB1IBEICHHS?

2.  SIKi BUMOTH CTaBJISITHCS IO CUCTEMHU BOJOBIABEACHHS?

3.  SIlke mpu3HauYeHHsS MalOTh BHYTPINIHBOOYAMHKOBI KaHaTi3alllifHi

IPUCTPOI 1 MEPExi?

4.  SIxe mpu3HaYEHHS MAIOTh BHYTPIIIHBOKBAPTAIbHI i BYJIMYHI MEPEXKi?

5.  SIke mpuU3HAYEHHS MAIOTh KOJEKTOPH?

6.  SIxi npUHIUNY TPOKIAJACHHS TOJIOBHOTO KOJIEKTOPY?

7. Sxke  mnpu3HauyeHHS  MalThb  OUYUCHI  KOMIUIEKCH  CHCTEM
BOJIOBIJIBEJICHHS?

8.  TlosicHITh 3arajbHy CXe€My KaHajli3yBaHHS HACEJIEHOTO MyHKTY.
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I Big doro 3anexuTh riimOUHa NpOKIaaHHS BOJOBIIBIIHUX TPYO?
9. s gyoro HeoOXiHO 3a0e3leuyBaTh BEHTWIALIID y KaHai3allliHUX
TpyOOTpoBOax Ta criopyaax?
10.  Jlns yoro HeoOXiaHO 3a0e3MeuyBaTh 3aXUCT BiJ KOpO3ii BHYTPIIIHBOT
MOBEPXHI KaHAII3AIHUX TPyOOIIpOBOAIB Ta criopya?
11.  Sxi maTepianu 3aCTOCOBYIOTH JUIsl BATOTOBJICHHS TPyO KaHami3aliiHO1

Mepexi?
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Jlexmist Ne 9
Tema: «MeToau OYMCTKH CTIYHHUX BOI»
IIman
8.1 MeToau 1 TEXHOIOT1YHI CXEMH OYHUIIIEHHS CTIYHUX BOJI.
8.2 Cnopyiu MEXaHIYHOTO OUUIICHHS CTIYHUX BOJ.
8.3 bioxiMIuHEe OUMIIIEHHS CTIYHUX BO/I.

8.4 3He3apakeHHs 010JIOTTYHO OYUILEHUX CTIYHHUX BOJ.

8.1 MeToau i TeXHOJIOTIYHI cCXeMH OYHIIEHHS CTIYHUX BOJ

Bigomi mexaHiuHUM, O1070TIYHUMA 1 (PI3UKO-XIMIYHMI METOAM OYHUILECHHS

CTIYHHUX BOJ, 1110 JO3BOJISIOTH BUJIAJIMTH 3 HUX IEBHI BUAM 3a0pYy/IHCHb.

MexaHiuHE OYHUIIEHHS J103BOJISIE BUJAIUTH 13 CTIYHUX BOJ HEPO3UMHEHI
JOMIIIIKK MIHEPaJIbHOT'O Ta OPraHIYHOIO MOXOPKeHHs. bionoriyne oYHICHHS
3a0e3nedye MiHepami3alll0 pO3YMHEHUX OpPraHiYHMX 3a0py/IHEHb CTIYHUX BOJ Y
pE3yNbTATl KUTTEISUIBHOCTI aepoOHMX 1 aHaepoOHUX Oaktepiii. Di3UKO-XIMiUHE
OUMIlICHHS 3a0e3leuye BUIAJAaHHSA 13 CTIYHUX BOJ KOJOIMHMX 1 YaCTKOBO
PO3YMHEHUX PEUOBHH, a TAKOX MEPEBEIACHHS NSAKMX HEPO3ZUYMNHECHUX B HEIIKIIJTUBI
pPO3YMHEHI PEYOBUHU, B Pe3yJbTaTi 00pOOKM peareHTaMu CTiYHUX BOJ. Di3uKo-
XIMIYHI METOJM OYMIIECHHS 3BUYAHO 3aCTOCOBYIOTH JUISI OUHIIICHHS MPOMHUCIIOBHX

CTIYHHUX BOJI.

Jlo MiclieBUX yMOB, 1[0 BIUIMBAIOTh HAa BUOIP THUIIIB BOJOOYMCHUX CIOPYII,
BIJTHOCSITHCS: HASIBHICTH JIOCTAaTHBOI TEPUTOPIi; KIIIMAT; XapakTep IPYHTIB; PIBCHb
IPYHTOBUX BOJI; peibed) TEpUTOPIli IIISHOK, X OpI€HTAlllsl MO BIJHOIIEHHIO 10

00'ekTa KaHaII3yBaHHS; HAABHICTh MICIIEBUX MaTepialiB; MOXJIUBICTh OTPUMAaHHS
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HEJIOPOroi eJIEKTPOCHEPTii Y He0OX1IHIM KIJTbKOCT1; HasBHICTh KBaIi(hiKOBAHUX

MpaIiBHUKIB, ()axiBIIB 3 OUUILICHHS CTIYHUX BOJI.

3BUYAITHO TEXHOJIOTIYHA CXEMa OYMILEHHS MICHKUX CTIYHMX BOJ BKIIIOYAE B
cebe cropyau JJIT MEXaHIYHOTO ¥ O10JIOTIYHOTO OYMINCHHS, TIPU HEOOXITHOCTI -
CHIOPYAH JIJISl JOJJATKOBOT'O OYMINICHHS (TOOYHUIIICHHS ), 3HE3apaKyBaHHS OUUIIICHUX

CTIYHHUX BOJ, OOPOOKHU 0CadiB, III0 YTBOPIOKOTHCS MPU OYUIIEHHI CTIYHHX BOJI.

Crnopyau st OYUIIEHHS! CTIYHUX BOJI PO3TAIIOBYIOTH TaKUM YHHOM, 11100
BOJIa MPOXOJUja iX MOCTIAOBHO - OJHE 32 OJHHUM. Y CIOpYJax /i MEXaHIYHOTO
OUYMUIEHHS CIIOYATKy 3aTPUMYIOTh HAaHOUIbII Ba)KKl M KPYIHI CYCIIEH31i, a MOTIM
BUJIIJISIIOTH OCHOBHY Macy HEPO3YMHEHUX 3a0pyJHEHb. Y MOJANBIIUX CIOpYJax
JUIsi O10XIMIYHOTO OYHILNEHHS BUJAISAIOTh TOHKI CYCHEH31l, 110 3aJUIINIIUCA,
KOJIOIAHI ¥ po3uuHEH1 3a0pyAHEHHS, MICIsS YOro MPOBOMATH 3HE3apaKeHHS

CTIYHHUX BOJI.

[TocnigoBHICTh OYMINEHHS CTIYHHUX BOJ 3a AEIKUMU OCHOBHUMH CXEMaMH

PO3TIIIHYTO HUXKYE.

3a cxemoro Ha puc. 8.1 cTiuHa BOJA MPOXOIUTh MEXaHIYHY OUYHUCTKY B TaKiit
MOCJIIIOBHOCTI: KPYIHI 3a0pyJHEHHS (TKaHWHM, Nanip, KICTKU, 3aJMILKH OBOYIB,
(GPYKTIB TOILO) 3aTPUMYIOThCSI TpaTaMu; MIHEpaIbHI BaXKKl JOMIIIKHU (II€PEBAKHO
MICOK) 3aTPUMYIOTHCSI TICKOYJIOBIIOBAYaMH; HEPO3YMHEHI OpraHiYHi JOMIIIKH
3aTpUMYIOThCA BIACTIMHUKamMu. Jlayii CTiYHY BOJYy 3HE3apakyloThb (Haiuyactiiie

XJIOPYBaHHSIM) 1 BUITYCKAIOTh Y BOJOMMHMIIIC.
O6poOKy yTBOPIOBAHOI'O OCATy 31HCHIOIOTh TAKUM YHHOM:

— KpymnHi 3a0pyIHEHHS 3 Tpar 30UpaloThb B KOHTEHHEPH U TEPIOJUIHO
aBTOTPAHCIIOPTOM BiJIBO3SITh Ha 3BAJIUIIIE;

— MICOK 13 MICKOBJIOBIIIOBAYIB MiJICYIIYIOTh Ha MICKOBUX MailaHIMKaX.
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1 - mogava CTIYHOI BOJAM HA OYMIIECHHS; 2 - TpaTu; 3 - MICKOBJIOBIIOBAY; 4 -
BIJICTIMHUK; 5 - 3MilIyBayd; 6 - XJIOpHa BojAa; 7 - XJOpaTopHa; 8§ - KOHTaKTHUU
pesepByap; 9 - cimyck ounineHoi Boau y Bojgonmuiie; 1 0 - kpymHi Bigxoau; 11 -
MmillaHa myjiaema; 12 - mickoBi MaiigaHuuku; 13 - ocaj BiJACTIMHUKA (CUpUM ocan);

14 - meTanTeHK; 15 - MynoBi MaiilaHuuKy; 16 - TpeHa)kHa BOJIa

Pucynok 8.1 - TexHonoriuHa cxemMa MeXaHIYHOTO OUMIICHHS CTIYHUX BOJT

Opraniyauii ocaja BiJICTIMHUKIB Ha3MBAIOTh «CUPHUM» OCAJOM; BiH MICTHUTH
0arato piauHU, BHACHIIJOK BMICTY BEJIMKOI KUIBKOCTI OpraHIYHUX PEYOBHH BIH
IIBUJIKO 3arHUBa€, HaOyBalOYW TEMHO-CIpOro ab0 YOPHOTO KOJBOPY 1 BHAAIOUH

HEIIPUEMHUM KUCIIAM 3amax.

3 Meroro 3amobiraHHs THHUTTS oOcaay Woro cmabinizyioms (abo
MIHEpaTI3yl0Th, TOOTO OKHCIIOIOTh OpraHIYHI PEUYOBMHU 1 PYHHYIOTH iX) Y
CHeIiaIbHUX CTIOpyJaxX, HaNpUKIan y mMemanmenkax. 11oTiM ocaa 3HEBOJAHIOIOTh
HA MY108ux Mmatdanuyukax. Bomy, sKy BIIIUISIOTH BiJ OcCaay Ha MYJIOBHX
MaiiJIaHYUKaX, HA3UBAIOTh OPEHAMCHOH 1 TIOBEPTAIOTh O OCHOBHOI MacH BOJIH.

[Ipy HeBenuKMX BHUTpaTax CTIYHMX BOJA 1 HEOOXIAHOCTI iX O10JOTTYHOTO

OUUIIIEHHS MOKe OyTH 3aCTOCOBYBaHA cxeMa Ha puc. 8.2.
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1 - mogaya CTi4YHOI piuHU; 2 - TpaTh; 3 - MICKOBIIOBIIOBAY; 4 - TBOSPYCHHI
BIICTIHUK; 5 - monst giapTpalii abo 0iocTaBku; 6 - 3MilryBay; 7 - XJIOpHa BoJa; 8
- xjoparopHa; 9 - KoHTakTHUU pe3epByap; 10 - CHOycK OYMINEHOI BOAHM Y
Bojoimuiie; 11 - kpymHi Biaxoau; 12 - mimana mynsna; 13 - micKoBl MaiIaHUYMKH;
14 - ocan, 3arpuMaHuid 1 00poOneHWil (cTaOuUTI30BaHW) Yy JBOSPYCHHX

BIJICTIMiHUKAX; 15 - MyJIOB1 MalJTaHYUKH

Pucynok 8.2 - TexHnonoriyda cxema 010J0TTYHOTO OYMILEHHS CTIYHHUX BOJ Y

IIPUPOJHUX YMOBAX

3a 1i€0 CXEMOK MEXaHIYHE OYMIIEHHS BiAOYBAa€ThCA HA 2pamax, B
NICKOBNOBNIBAYAX 1 B 0BOAPYCHUX 6i0cmitiHukax. Y JBOSPYCHHUX BIJICTIMHUKAX
(a0 ocBiTIIIOBauax-NeperiuBadyax) OJHOYACHO 3 OCBITJICHHSM CTIYHHX BOJI

B110yBa€ThCs cTabimizaliiiHa 00poOKa 3aTpUMYyBaHOTO OPTraHigHOTO OCay.

Jlani Boja MpoXoIuTh O10JIOTIYHE OUYMIICHHS y MPUPOJHUX YMOBaxX - Ha
noysix ¢inempayii ado y bionoziunux cmaskax. 1licias 610JI0TMYHOTO OYHUIIIEHHS Ta

3HE3apa)KCHHs BOAY CKUIAIOTh Yy BOJIOWMH.

[Ipu BenUKUX BUTpATAaX CTIYHUX BOJI € JOIIJIBHOIO 1y JaHWUN Yac HAMOUIbII

3aCTOCOBYBAHOIO CX€Ma 3 OIlOJIOTIYHMM OYHIIEHHSM CTIYHMX BOJ| B a€pOTEHKax

(puc. 8.3).
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1 - ouuiyBaHi CTiUHI BOAH; 2 - TpaTH; 3 - MICKOBJIOBIIOBAY; 4 - MEPBUHHUN
BIJICTIMHUK; 5 - aepOTEeHK; 6 - BTOPUHHMI BIACTIAHUK; 7 - 3MillyBay; § - XJOpHA
BO/A; 9 - xsopatopHa; 10 - KOHTakTHUI pe3epByap; 11 - BUMYCK OYHUIIIEHOT CTIYHOT
BOJW Yy Bojoumwuine; 12 - kpynHi Biaxoau; 13 - mimana mynema; 14 - miCKOBI
Maiiianuuky; 15 - cupuit ocan; 16 - merantenk; 17 - mynoBi Maiinanuuku; 18 -
akTUBHUU MyI; 19 - mupkyntorounii akTuBHUM MyJt; 20 - HAJIMIIKOBUN aKTUBHUN
Myit; 21 - mynosrymyBay; 22 - yUliIbHEHUH HAJJIMIIKOBUN aKTUBHUN MyJ; 23 -

CTUCHYTE MOBITPST; 24 - HACOCHO-TIOBITPOIyBHA CTaHITIs

Pucynok 8.3 - TexHosoriuyna cxema 010JI0T19HOT0 OYMINCHHS CTIYHUX BOJI 13

3aCTOCYBaHHSAM a€POTEHKIB

Lls cxema BKIIIOYAE MexariuHe OYMINCHHS BOJU IOCTITOBHO Ha IrpaTax, B
MICKOBJIOBIIOBaYaX 1 TIEPBUHHUX BIJACTIMHUKAX 1 0OionociuHe OYMIINCHHS B
aepoTEeHKaX 3a JIOMOMOTOK MIKPOOPTAaHU3MIB aKMuUeHo2o Mmyny. BincTiiHUKU
MEXaHIYHOTO OYHIIEHHSI BOAW HA3UBAIOTh MEPEUHHUMU, A Ti, 110 PO3TaIIOBaHI
micasi aepoTeHKIB W MpU3HAYEHl MJis BIJOKPEMIIEHHS aKTUBHOTO MYIy, -

emopunnumu. Ilicas upboro Boay

3HE3aPAKYIOTh 1 CKUAAIOTh y Bojoummuiie. Kpim Toro, 3a 1€ cxemMoro
nepeadadeHi copyau st 00pooku ocaxy. Oxpema cxema ix poOOTH MOKa3aHa Ha

puc. 8.4.
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1 - rpatu; 2 - KpymnHi BiAX0W; 3 - MICKOBJIOBIIIOBAY; 4 - milaHa myJbmna; 5 -
MICKOBI MalJIaHYUKH; 6 - IEPBUHHUN BIICTIMHUK; 7 - CUpUH ocan; § - METaHTEHK;
9 - mynoBi maiigaHuuku; 10 - BTOpuHHUI BiAcTiHUK; 11 - TUpKyTIOOYWI
akTUBHUA MyJs; 12 - aeporeHk; 13 - HaaguMIIKOBUN aKTUBHUU My, 14 -
MyJo3ryiryBad; 15 - aepoOHuit crabinizatop; 16 - Bakyym-buietp; 17 - TepMiuHe
CYIIIHHS ocany; 18 - mogaya yuiiibHEHOTr0 HAJIUIIKOBOTO aKTUBHOTO MYIY JUIS
CyMicHOI 00poOKHM 3 cupuM ocaaoM; 19 - momaua cTabiai30BaHOTO OCady s

3HEBOJAHEHHS B IPUPOJHUX YMOBAX

Pucynox 8.4 - [IpuniunoBa cxema 0OpoOKH OCajiB, IO YTBOPIOIOTHCS MPHU

OYMIIIEHH] CTIYHUX BOJ

Kpynui 6ioxoou, 3aTtpumaHi TpaTamu, 30uparoms 1 6i06035Mb B MICI,

y3ro)KEeH1 3 CaHITApHUMU OpraHamMu (Ha 3BajIUIIa).

Baoweki  minepanvui  3a6pyonenns (MEpEeBaAXXHO TICOK), 3aTpUMaHi B
MiCKOBJIOBITIOBAaYaX, y BUMJISAII MIIIAHOI MyJIbIN HAMPABISIFOTE JJIS MiICYITyBaHHS

Ha CIUIAHOBaH1 JUISTHKU TEPUTOPIi, K1 HA3UBAIOTh niyaHumu mavoanyukamu. Tam
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B1JIOYBA€ETHCS BUIAICHHS PIIMHU 3 OCaay 3a PaXyHOK BUIIAPOBYBaHHS, 300py
BIJICTOIOBAHOI BOJY 1 MPOCOYYBAaHHS BOJM B I'PYHT 3 MOJAJIBIIUM ii 30MpaHHIM

(IpeHaxkHa BOJIA).

Opeaniunuii ocad IEPBUHHMUX BIACTIMHUKIB («CHPHUID» OCad) MICTUTH OaraTo
pPIAMHU, BHACTIAOK BMICTY BEJIMKOI KUIBKOCTI OpTaHIYHUX PEYOBUH BiH JIETKO
3arHUBA€ 3 YTBOPEHHSM HEMPHEMHHUX 3allaxiB, HAJA3BUYAMHO HEOE3NMEUYHUN Yy
CaHITapHO-TIT1€HIYHOMY BiJIHOIIEHHI, IOTaHO 3HEBOAHIOETHCS, MAa€ BEJIUKI 00'eMHu.
3 MeTor0 3amobiraHHs THUTTS Ocady oro cmabinizyroms (200 MIHEPATi3yIOTh,
TOOTO OKHCIIIOIOTh OPTaHIYHI PEUOBUHHU 1 PYWHYIOTH iX) y CHEIlaJbHUX CIOpyJax.
[le moxe Oytm 30pomKyBaHHS 0€3 KUCHIO (B aHAepoOHUX ymosax) 'y
Memanmenkax ab0 cTaOLTI3aIlsg Yy MPUCYTHOCTI KUCHIO (B aepobHux ymosax) B
aepobnux cmabinizamopax. OOumBa TPOIECH 3IIMCHIOIOTHCA 3a Yy4acTi
BIJIIOBITHUX  MIKpooprani3miB. IloTiM ocanx 3HEBOJHIOIOTH Ha  MYI0GUX
Mmatioanyuxax (y IPUPOJHUX yMOBax) ab0 MexaHiuHum cnoco6om 3a JOTIOMOTOI0

cHeniajJbHUX MPUCTPOIB (BaKyyM-PuIbTpH, HUEHTPUPYTH, QUILTP-TIPECH).

[Tpu HEOOX1AHOCTI JOAATKOBOIO 3HMKEHHS BOJIOTOCTI ITICHIS iX MEXaHIYHOTO
3HEBOJHEHHSI 3aCTOCOBYIOTh MepMiuHe CYUiHHA OCaJiB y CTelialbHUX CyIIapKax.
Cnantosanus OCaJliB y CHEIIATbHUX Te4YaxX 3MIMCHIOIOTH MPH HEMOXJIMBOCTI iX
yTUII3alli, HecTayl TEepUTOpii JJIs 3axXxOBaHHSA YW MpPU HASABHOCTI B Ocaaax

TOKCHYHUX JIOMIIIIOK.

Haonuwxosuti axmusnuti myn, 3aTpUMaHUM y BTOPUHHUX BIJCTIMHHMKAX, 3a
CBOIMHU BJIACTUBOCTSIMU CXOXKHU JI0 CHPOTO OCaxy, TOMYy METOIu O0OpoOKH #oro
caMOCTiiHO a00 B CyMilll 3 CHpPUM OCaJOM aHaJIOTiyHI Bumiesraganum. Ilepen
1I€l0 0OpOOKOI 3 METOI0 3MEHIICHHS 00'eMy oOcajJ MOXHa YIIUIBHIOBATU B

mynozey-wysadax (BUAAISETHCS YaCTUHA PIAMHH).
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8.2. Cniopyam MeXaHiYHOr0 OYMIIEHHA CTIYHUX BOJ

MexaHiuyHe OYHINEHHS CTIYHUX BOJI 3aCTOCOBYIOTH JIJIsl BUIAJICHHS 3aBHCITUX
(HEpO3UYMHEHWX) OMIMIOK 1 YacTKOBO KOJOiMiB, 3MIMIAHHSA CTIYHUX BOJ 1
yCepeaHIOBaHHS KOHLIEHTpalii iX 3a0pynHeHb. MexaHiuHe OYMIIECHHS TMPOBOASTH
NPOYIONHCYBAHHAM, 8i0cmoto8anuam 1 ginempysannsam. Ckian copy KOMILIEKCY
OYMIICHHSA CTIYHHUX BOJ| MPUNAMAIOTh 3AJEKHO BiJl HEOOXITHOTO CTYMEHS iX

OUHMIICHHA 3 YpaXyBAHHAM KOHKPCTHHUX JAHHUX IIPO MiCI_[CBi YMOBH.

3ajiexXHO BiJl NPOIYKTUBHOCTI TEXHOJOTIUHI CXEMU MEXaHIYHOTO OUYHUIIEHHS

MOXYTb OYTU HAaCTYITHUMU:

— npu Butpari g0 300 M3/):[06y - JIBOSIPYCHI BIJCTIMHHMKHU, XJIOpATOpHA
YCTaHOBKa, MYJIOBI MaliJIaHYNKH;

— npu BUTpaTi 10 12 THC. M*/106Y - IpaTH, MiCKOBIIOBIIOBAUI, JBOSPYCHI
BIJICTINHUKHM, XJIOPAaTOpHAa yCTAaHOBKA, KOHTaKTHI  pe3epByapH, MYJIOBI
MamJIaHYUKU;

— mpu Butpati Bim 100 THC. M/m0Gy - TpaTH, MICKOBIIOBIIOBAY,
FOPH3OHTAIBHI BiACTIHHMKH (U BHTpaTi 10 36 THC. M/M00Yy - BEpPTHKAIbHI
BIJICTIMHHUKH, 010KOAryJsiTOpH;

— mpu  BuTpari Oumeme 50 THC. M /mo0y - pamiaiibHI  BIACTIHHUKH,
XJIOpaTOpHAa  YCTAHOBKAa, KOHTaKTHI  pe3epByapH, METAaHTEHKH, MYJIOBI
MalJaH4YUuKU.

I'pamu mpusHaYeH] JUIsi BWIYYECHHS 13 CTIYHUX BOJ| KPYIHHUX BIIXOJIIB:
narnepy, TaHYIpOK, TULIsA, KaMiHHS, 3aJUIIKIB OBOYIB Ta ¢pykTiB Tomlo. lle
BepTUKaNbHO abo moxmio (60-70 °© mo TOpH30HTY) MOCTaBICHI HA LUIAXY PyXy
CTIYHHMX BOJ| CTPUXKHI 3 npozopamu (BiICTaHb MK JBOMA CYCITHIMH CTPUKHSIMU)
PI3HOT BEJIMUMHHU 3aJIEKHO BiJI HEOOXITHOTO CTyIeHs ouuineHHs. CTprkHI rpat -
OPSIMOKYTHOTO, DiJIIE KPYTJoro mepeTuHy. YacTiie 3acTOCOBYIOTH HEpyXoMmi

rpaTv, OCTOB SKHX HarjJIyXO 3akpilUICHHMH B Hepyxomidi pami. 3a crocoOom
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BUJIAJICHHS 3aTPUMAHUX JOMIIIOK PO3PI3HSIOTH IPATH 3 OYUIIEHHSM PYYHUM 1

MEXaHI30BaHUM CIIOCOOaMHU.

llickosnosntosaui TIpU3HAYCHI IJIA 3aTpUMaHHS IIiJ JIE0 CHUIM TSHKIHHS
KPYIHUX MIHEpPAThbHUX YACTHHOK (TOJOBHUM YHWHOM ITICKY), MMMUTOMA Bara SIKHX
3HAYHO TIEPEBUIIYE TUTOMY Bary Boau. [liCKOBIIOBIIOBaY1 € pe3epByapaMH, B sIKUX
CTIYHI BOAM TMpoTikatoTh 3 ImmBUAKocTaMu 0,15-0,3 wm/c, mo 3abe3nedyroTh
BUITAJIAHHS TUTHKU BXKHX MIHEpaJIbHUX PEYOBUH (B OCHOBHOMY ITICKY KPYITHICTIO
0,25 MM 1 OubIe, mo ckianae 10 65% Bceiel KUIBKOCTI IMICKY, IO MICTUTBCS B
CTiyHUX Bojax). IlickoBIOBIIOBaYl 3a CBOEK KOHCTPYKIIi€0  OyBaloOTh
TOPU30HTAJIbHI, TaHIEHLaJdbHI, BEPTHUKaJbHI, a€poBaHl, WIO0 BIAPIZHAIOTHCA

HAIPSIMKOM 1 XapaKTEpPOM PyXy 0OpOOIIOBaHOT P1IMHH.

VY giocmiunukax 3A1ACHIOIOTh BUAAJICHHS OPraHiuHUX HEPO3YMHEHUX
3a0py/IHEHb 32 PaXyHOK CHJIM TSDKIHHS (OCIIaHHS 3a0py/IHEHb 3 MTUTOMOIO Baroro
O1bIIIE MUTOMOI Baru BoJiM) abo 3a paxyHOK CIUIMBaHHS (3a0pyAHEHb 3 MUTOMOIO
Baror MEHIIIE MUTOMOI Baru Boju). 3a0pyAHEHHs, SIKI OCIal0Th, 30MPAIOTHCS Ha
JIHI BIACTIMHMKA. {79 BUJAJICHHS OCajay BCTAHOBJIOIOTH CKPEOKOBHI MEXaHi3M.
Jns 300py 1 BUJANECHHS CIUIMBAIOUYMX PEYOBHH Yy TEPEIHbOI MEPEropoaKd

BIJICTIfHHKA BCTAHOBIIIOIOTH MOTICPEUYHHM TIEPEITMBHUN KO0JI00.

3a npu3HAYEHHSIM BUAUIAIOTH nepeurHi i 6mopunti BIACTIHHUKH. [lepBuHH1
BIJICTIMHUKM TIpW3HA4YCHI JJI1 OCBITJIICHHS BOJM, SKa TMpOWIUIa rpaTd 1
MICKOBJIOBJIIOBAY1 1 HAIMpPaBIISIETHCS HA 010J0TIYHE OYHUIIEHHS a00 y BOJONMHUIIIE.
BropuHH1 BIACTIHHUKM CIyKaTh [UIsl YJIOBIIIOBaHHS AaKTUBHOTO MYyJy, IO
BUHOCUTHCA 3 aEpPOTEHKIB, a00 010JI0T1YHOI TUIIBKK O010(iabTpiB. 3aJIEKHO BiJl
HaIpsMy pyXy CTIYHUX BOJ PO3PI3HSAIOTh TOPU30HTAIIbHI, BEPTUKAIIbHI 1 pajialibHi

BIJICTIHHUKH.

I[O CIiopya MEXaHIYHOTO OYHMIICHHA MO>XHaA TaKOX BiI[HCCTI/I CCIITHUKH,

JBOSIPYCHI BIACTIMHUKH, O10KOAryIsTOPH.
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8.3. BioxiMmiuHe oUHIIIeHHHA CTIYHUX BOJ

Biosoriuse ouMineHHs CTIYHUX BOJ 3AIHCHIOIOTH UIA BUAAJICHHS
PO3UMHEHUX 1 KOJOIMHUX OPraHIYHUX PEUYOBHH Yy TPOIECi iX OKHUCICHHA abo
BIIHOBJICHHS 3a JIOMIOMOTOI0 MIKpPOOPTaHi3MiB, 3JaTHUX B XOAl CBO€l
KUTTEIISUIBHOCT] 3A1MCHIOBATH iX MiHepasi3aliro. BoHa Moxe BinOyBaTucs y

APUPOOHUX 1 UUMYUHUX YMOBAX.

Cropyau 610JI0T1YHOTO OYMILEHHS ) HPUPOOHUX YMOBAX TIIPO3AUIAIOTH Ha
Ginompayitini (OIS 3poUTyBaHHS 1 oJs GIbTpalii) 1 06'emui (010JI0T1UHI CTaBKU
1 OKHUCITIOBAJIbHI KaHalK). Y CropyAax Mepuioro THUMY CTiYHA Bojla PUIBTPYETHCS
yepe3 IPyHT, L0 MICTUTh aepoOH1 OakTepii, OAEPKYHOUM KUCEHb 3 MOBITPS, Y
JpPYTUX - CTIYHA BOJAa MPOTIKAE uyepe3 BOAOUMHUIIE, SKE 3aceleHe aepoOHUMU
MIKpOOpraHi3MamMu 1 KyJIud KHCEHb HAJXOIUTh 3a paxyHOK peaeparii ado

MEXaHIYHOI aepaiiii.

YV wmyunux ymoeax 3acTOCOBYIOTH 0io- 1 aepoghinbmpu, aepomeHKu,
KOMNAKMHI YCMAHOB8KY 3 MEXaHIYHUM aepyBaHHAM. OUUIICHHS CTIYHUX BOJI B IIHX
CHOpy/Aax 3AIMCHIOEThCS €(EKTUBHINIE, OCKUIBKM B HHX INTYYHUM IILISIXOM
3a0€3MeuyI0Th CIPUATIUBINII YMOBHU IS JKUTTEISIIBHOCTI MIKPOOPTaHi3MiB (B

OCHOBHOMY 3a PaXxyHOK OUIBIIIOT0 HAIXOXKEHHS KUCHIO TTOBITPS).

Cyms npoyecy 0ion02iuH020 oyuwyeHHs CTIYHUX BOJ| TOJSITae€ B TOMY, IO
npu puTbTpariii yepe3 rpyHT ab0 3epHUCTE 3aBaHTAXKEHHS OpraHiYHI 3a0pyTHECHHS
CTIYHMX BOJ 3aTPUMYIOTHCS Ha Hid, YTBOPIOIOUM O10JIOTIYHY IUIIBKY, 3acelieHy
BEJIMKOI0 KUIBKICTIO MikpoopraHi3miB. IlniBka amcopOye KOJOigHI 1 PO3YMHEHI
pEYOBHMHH, JPIOHY CYCHEH31I0, BOHHM 3a JOMOMOTOI aepoOHUX OakTepil y
MPUCYTHOCTI KHCHIO MOBITPSl NMEPEBOAATHCS B MIHEPAJIbHI CHOJIYKH. ATMOC(hEpHe
MOBITps J100pe NpoHHWKae y TIpyHT Ha riumouny 0,2-0,3 M, ge ¥ BiAOyBaeThCs

HaOUIBII IHTEHCUBHE O10XIMIUYHE OKHCJIEHHS.
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bionociunumu  ginompamu  Ha3UBaIOTh BOJOOYUCHI CHIOPYIH, JI€
B110yBa€eThCcs 010XIMIYHE OYMINEHHSI CTIYHUX BOJ MpU iX (IIBTPYyBaHHI 4Yepe3
3epHUCTE 3aBAHTAKCHHSI, TTIOBEPXHS 3€pEH SKOI 00pocTae 010J0TIYHOIO IUIIBKOIO,
3aCEJICHOI0 aepOOHMMHU OaKTEpIIMHU 1 HIDKYMMHU OpraHi3MaMH, sIKl 31MCHIOIOTH

OKHCIIEHHS a/IcCOPOOBaHUX OPTaHIYHUX 3a0pyIHEHB CTIUHUX BOJI.

Aepomenku € criopyiaMu 010J0TTYHOTO OYHIIEHHS CTIYHUX BOJI, OKHUCJICHHS
OpraHiyHuX 3a0pyIHEHb, B SKUX BiIOyBA€TbCA 3a PAXyHOK >KUTTEIISUTBHOCTI
aepOOHUX MIKPOOPTaHi3MiB, CTBOPIOIOYMX CKYMYEHHS - akmusHut myn. YacTtuHa
OpraHiYHOi PEYOBHHH B ACPOTEHKY OKHUCIIOETHCS, a 1HIIA 3a0e3nedye MpupicT

OaKTepiiiHOI MacH aKTUBHOT'O MYyJa.

[Ticns aepOTEHKIB OYMILNEHA CTIYHA BOJA BIJCTOIETHCA y BTOPUHHOMY
BIJICTIHUKY, /€ BiJ HEl BIAAUISIETHCS aKTUBHUNA MYJI, IO MOBEPTAETHCS Ha3aj B
UMK ouuilleHHS. Llel Myl Ha3WBA€TbCA YUPKYIAYIUHUM AKMUBHUM MYIOM. Y
IpolLeCl  OKHCIEHHS  OPraHiYHUX  PEYOBMH  PO3MHOXYIOThCS  aepoOH1
MIKPOOPTaHI3MH 1 KUIbKICTb aKTHBHOTO MyJa 3pOCTa€, TOMY YacTUHY MYIY -
HAOMUWKOBULL aKMUBHULI MYJ - HANpaBIsAIOTh HAa MYJOBI MaWTaHYUKUA IS
3HEBOJHEHHS a00 Ha TMepepoOKy B METAaHTEHKHU (3a3faieriip Tpeda 3MEHIIUTH

BOJIOTICTh MYJIy B MYJIO3TYIIyBauax).

8.4. 3He3apaskeHHs1 010JIOTIYHO OYNIIIEHUX CTIYHUX BO/

3He3apakeHHs (Ae31H(GEKIII0) CTIYHUX BOJ IMPOBOIATH 3 METOIO 3HUIICHHS
MaTOreHHUX OakKTepii, sAKI MICTATBCSI B HHUX, 1 OOEpiraHHsA BOJOWMMII BiJ
3apa)K€HHS CTIYHMMH BOJIAMH, 110 CKHUJAIOTHCS B HUX. YaCTKOBO 3aTPHUMYIOTHCS
OakTepiitHi 3a0pyAHEHHS 1 B CIIOPYJax 3 OYUIICHHS CTIYHUX BOJ, IO BUKIIUKAE

HEOOX1IHICTh MepIoAUYHOT Ae31H(EKINT IUX CIIOPY/I.



151

3He3apaKeHHS CTIYHMX BOJ MOXKE 3A1MCHIOBATUCS PI3HUMHU CIOCOOAMM:
XJIOPDYBAHHSM; YJIBTPadioJeTOBUMHU IPOMEHIMH; €JICKTPOJII30M; O30HYBaHHSM;

yIBTPa3BYKOM.

Hait611p111 nommpeHnM crocoOoM 3He3apaKeHHs B JAHUH Yac € X10pYEaHHs.

BOJHUM PO3YMHOM Ta30MOII0HOTO XJI0py a00 XJIOPHUM BaITHOM.

YactuHa XJI0py, MO0 BBOAWTHCS Y BOAY, HIE HA OKHCICHHS OPTaHIYHUX
PEYOBMH 1 Ha peakilii 3 MiIHEpaJbHUMHU JOMIIIKAMHU, SIKI MICTSATBCA y CTIYHHUX

BOJax.

Cropynu A XJOPYBaHHSI CKJIAJArOThCS 3 XJIOPATOPHOI, 3MillyBaya 1
KOHTaKTHOTO pe3epByapy. Y XJOpaTOpHINA pPO3MIIIYIOThCSA: BUTPATHUN CKIIaJ
XJIOPY, NPUMIIIEHHS XJIOpaTopiB (IPHUrOTYBAHHS 1 JO3YBaHHS PO3YMHY XJIOPY).
Jnst mBuamoi 1 kpamoi Je3iHeKIlii HeoOXiIHEe peTesbHE 3MIIMIEHHS XJIOPHOTO
PO3YMHY 13 CTIYHOIO BOJOIO 1 IOCTATHIM Yac KOHTAKTY JJIsl MPOXOKEHHS PeaKii.
TpuBanicTh KOHTaKTy ciif npuiiMatyd 30 XB. XJ0p QyKe OTPYWHHM, TOMY BMICT

HOT0 B MOBITP1 MPUMIIIIEHHS XJI0paTOpHOI He moBHHEH nepeButiryBatu 0,001 mr/m.

3He3apakeHHSI CTIYHHUX BOJI MOXIIMBE METOJAOM 030HY8aHHsA. (30H
€HEpriiHO B3a€EMOJIE 3 MIHEpAJbHUMHU 1 OpraHiyHUMU pedoBuHaMu. Ilicns
O30HYBAaHHSI KUIbKICTh OakTepii 3MeHIyeTbest Ha 99,8%. Henonik uporo metony -

CKJIaJIHICTh YCTATKyBaHHS 1 BUCOKA BapTICTh 3HE3aPAKECHHS.

Jlns 3He3apakKeHHs OYMIICHUX CTIYHMX BOJ] 3aCTOCOBYIOTH OIPOMIHIOBAHHS
yaempagionemosumu npomenamu. llpore 1eit cmocid edeKTHBHUN JwuIIe 3a

HAsIBHICTIO 3aBUCJIUX PEUYOBUH Y BO1 JI0 2 MI/JI.

3 iHmmMX  MeTomiB  Je3iH(eKmii  BOAM  CTAHOBUTh  I1HTEpEC
CJIEKTPOIMITYJIbCHUM, SKUM HE BHUMAara€ 3acTOCYBAHHSI PEareHTIB 1 BIJHOCHO
IPOCTHIl B KOHCTPYKTUBHOMY odopmiieHHi. JloOpi pe3yiabTatu IOCITHYTI MHpU

BI/IKOpI/ICTaHHi YJIbTPAa3BYKOBUX KOJIMBAHb IAJIA 3HE3apPaKCHHSA CTIYHUX BOM.
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IIuTaHHA 18 CAMOKOHTPOJIIO

1. 3 KO0 METOIO MPOBOJATH OUUIICHHS CTIYHUX BOA?

2. Sk ximacudikyrTh CIIOCOOM OUMINCHHS CTIYHUX BOjA? B skux BuUmagkax
iX 3aCTOCOBYIOTh?

3. SIxi rpymu cmnopyA BXOIATh N0 CKIQAy 3arajJbHOMICBKHUX OYHCHHX
criopya?

4. 'V yomy MOJATAE CYyTh MEXAHIYHOTO OYHINCHHS CTIYHUX BOJI?

5. HasBitb ciopyu, A€ 3A1MCHIOETbCA MEXaHIYHE OUUIIIEHHS CTIYHUX BOJI.

6. VY yomy nossrae cyTh 010J0TIYHOTO OYHUIIICHHS BOAU?

7. Ha3BiTh ciocoOu 610JI0TTYHOTO OYUIIIEHHS BO/JIH.

8. Y yomy pi3HHIISI MK aepOOHUMU I aHAEPOOHUMU MIPOLIECAMU OUHIIICHHS
Boau?

9. Illo Take aKTUBHHIA My?

10. OxapakTepu3yiTe cXeMy MEXaHIYHOTO OUMIIICHHS CTIYHUX BO/I.

11. OxapakTepu3yiiTe cxemy O10JOTIYHOTO OYHUIIEHHS CTIYHMX BOJA Ha
MOJISIX 3POIIIYBaHHS.

12. Oxapakrepu3yiiTe cxeMmy OIOJIOTIYHOTO OYHMIICHHS CTIYHHUX BOJ B
aepOTCHKAX.

13. SIxi ocanu yTBOPIOIOTHCA MPU OYUIIEHH] CTIYHUX BOJ?
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Jlexmist Ne 9
Tema: «bioXiMiYHA 0YMCTKA CTIYHUX BOJ B IITYYHUX YMOBAX»
ITman

9.1 Metoau 610JIOT1YHOTO OYMIIICHHS CTIYHUX BOJ] B IPUPOJTHUX YMOBAX
9.2 Metoau 610JI0TTYHOTO OUUIICHHS CTIYHUX BOJ Y IITYYHUX YMOBaxX
9.3 Cnopyau a1t 610JI0TTYHOTO OUYHUILIEHHS CTIYHUX BOJ
9.4 I'muboke OYUIIEHHS CTIYHUX BOJ BiJ] CIIONYK a30Ty U (ochopy
9.5 bionoriyna neHitpudikaiis

9.6 'mnbOoka ouncTKa CTIYHUX BOJ BiJ CIIONTYK dochopy

9.1 MeTtoam 0i0J10TiYHOI0 OYUIIICHHS CTIYHUX BOJ B IPHUPOAHUX

yMoOBax

3MicT O10JIOTIYHOTO OYMILEHHS BOJIM TOJISITA€ Yy CBIIOMOMY 3aCTOCYBaHHI

riapoOIOHTIB JJIs 3BUIBHEHHS BOJY BijI HEOQKaHUX JIOMIIIIOK.

['pyHT - 1e CkIaAHMM KOMILJIEKC OpPraHiYHMX 1 HEOpPraHIYHUX pPEUOBUH,
3aCeNICHNH BEJIMKUM YHCIIOM PI3HUX MiKkpoopraHi3miB. Yucio Oaktepiii y Ir
IPYHTY OOYMCIIIOETHCSI COTHSMU MIJBHOHIB. Y IPYHTI HEMAa€ CHOPUSTIMBUX YMOB
JUIsL PO3BUTKY NATOT€HHOI MIKpOQJIOpH, L0 Mapa3uTye B OpPraHi3Mi JIIOJMHU,
YHACJIIOK YOTO TPYHT SBJISIE COOOI0 HAIIMHUIA 1 MOTYTHIN (h)aKTOP 3HEIIKOKEHH S
CTOKIB. ¥Y pe3yJibTaTi IPYHTOBOI'O OYMIIICHHS OJJHOYACHO 3BaXKYIOThCS JIBI OCHOBHI

3a/1a4i - MiHepaJi3allisi BHECEHUX OPTaHIYHUX PEUOBUH 1 3HE3apPaKyBaHHS.

ITo macmTabax 3acTOCOBHOCTI METOJ IPYHTOBOIO OYHIICHHA 3HAYHO

MOCTYIAETHCS METOaM IITYYHOTO 0107I0T1YHOTO OYHUIIICHHS.
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3 MOMEHTY BUHUKHEHHS Tepiiux mojiB 3pomeHHs (B Onxeci 'y 1887 p., B
Kueni - 1894 p., y Mocksi - 1898 p.) BoHU mepeTepriM BEJIUKY €BOJIOIi0. SKIIO
HAa CaMOMy IIOYaTKy 3aCTOCOBYBAJOCS 3pOIICHHS CTIYHMMHM BoJamMu 0e3 ix
MOMEPETHHOIO0  MEXAHIYHOTO  OYHMIIEHHS, TO, Y Mipy HarpoMaJiKeHHs
CHUCTEeMAaTUYHHX JAHUX TPO €MiIeMIONIOTIYHYy HeOe3MeKy IUX BOJ 1 iXHbOMY BILUIMBI
Ha SIKICTh BUPOLIYBAHUX KYJBTYp, Ha ITPYHTOBI BOJAM 1 BJIACTUBOCTI IPYHTY, Bif
Takoro Metony gosenocs BigMoButucs. [lounnatoun 3 40-50-X pokiB momnepeaHe
MEXaHIYHE OYHMILIEHHS CTajll0 HEOOXIJHOK YyMOBOIO, a Bke 3 60-x pokiB
riri€HiCTaMM BUCYHYTO BHUMOTY OOOB'SI3KOBOTO O10J0TIYHOTO OYMINCHHS CTIYHHUX
BOJ Iepej MOoJayvero iX Ha Mol 3pouieHHs. TakuMm 4MHOM, Yy JaHUM Yac MoJs
3pOIIEHHSI MOXYTh PO3IIAJATHCS MEPEBAKHO SK CHOPYIKEHHS T0JaTKOBOTO

TJIIHOO0KOTO OYHIIICHHA CTIYHUX BO, TaK 3BAHOI'O TPCTHHHOI'O OYMIIICHHAI.

[Ipy owiHIl SKOCTI BOAWM 1 il MPUIATHOCTI JIS 3POIICHHS HEOOX1IHO
pO3IIIAlaTi 1 BpaxoBYBaTU: CTYIiHb MiHepaii3ailii, aHIOHHO-KaTIOHHUM CKJIaj,
CTyMiHb 3a0pyJHEHHS OpPraHIYHUMH JOMIIIKAMHU, BMICT TOKCHYHUX PEUOBHH 1
yI0OpIOBANIbHY I[IHHICTb.

Y IpyHTOBO-KJIIMAaTUYHUX YMOBAaX BPAaxXxOBYIOTHCSA: THIT IPYHTY, PEIBED
MICLIEBOCTI, PIBEHb 3aJsiTaHHSI TPYHTOBUX BOJ, CEPEAHBOPIYHA KIJIbKICTh ONAiB,
TPUBAJICTh BEreTAI[IMHOTO Mepiofy 1 T.I. Y PEKOMEHJAIIAX 13 MPUCTPOIO TMOIIB
YKa3yeThCsI, 0 yXUI penbedy MicieBocTi He moBuHHA nepesutnyBatu 0,02-0,03,
piBEHb IPYHTOBHUX BOJI HE MOBUHEH 3HAXOJIUTHUCS HA BIACTaHi, MeHIIH 1,25M Bif
MOBEpXHI 3eMJIl, KUIbKICTh OMaJiB He MOBUHHa nepeBuinyBath S5S00MM y pik.
BUKITI04a€THCS MOXKIIMBICTH 3aCTOCYBAHHS TMOJIIB 3POILLIEHHS MPU CEPEAHIN piuHIn
Temmeparypi Hikde 6°C Ta Ha BOXKKHX IPYHTAX - [JIHHAX, BAXKHX CYIJIHHKAX,
Cymnecsix, MUIbHUX BaIlHsIKax 1 T.1I.

MicueBi crnopyad MarwTh OaraTo pi3HOBUIB: IUIOMIAJIKK IM1JI3EMHOIO
3pomienHs (I1I13), mnomaaku nigzemuoi ¢iastparnii (IID), pinsrpyrodi Konoas3i
(®K), dinpTpyroun Tpasiiei 3 NpUPOAHUM ab0 MTYy4YHUM mapoMm rpyHTy (DT) 1

ninjano-rpaBiiHl ¢uibTpu (III'P). Manumu 1 CeNMUUIHUMH CIOPYAAMH MOXYTh
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oyru III13, mani modroud MiA3€MHOr0 3pOIICHHS YW MiJA3€MHOI (iabTparlti.
CaMuMHM BEJIMKUMH CIOPYJaMH € KOMYHallbHI momtoun 3poueHHs (KII3),
3emutepoOchki Tostst 3porieHHs (3113) 1 momoun HazemHOi iTbTparii.

bionoziuni cmaexku. biojoriydi CTaBKK - IITYYHO CTBOPEHI BOJIOMMH, Y
SKUX JJISI OYMIIEHHS CTIYHUX BOJI BUKOPHUCTOBYIOTHCSI IPUPOHI mporiecu. CTaBKu
M0 TEXHIKO-€KOHOMIYHHMX PO3YyMIHHSAX JOIJIBHO 3aCTOCOBYBATH IS OYUCTKU
I10/10 HEBEJIMKUX KUTbKOCTeH cTiuHuX Boj (10 5000-6000 M3/I[06).

biosoriyHl cTaBKA MOXKYTh 3aCTOCOBYBATUCA SIK JJI OYMIIEHHS, TaK 1 JUJIs
JIOOYMILICHHS CTOKIB, IO TIpounuid Oilonoriune ouwuineHHs. Ile ocrtaHHe
MpU3HAaYEHHS O10JIOTTYHUX CTaBKIB Ma€ MEPEBaKHE MOITUPEHHS.

Po3p13HAI0TE CTaBKM 3 MPUPOJHOIO 1 IITYYHOIO aepariero. Y 3aKOopJOHHIN
JiTepaTypl i JBa PI3HOBHAM CTaBKIB BIATMOBIAHO HAa3WBAIOTHCA aepoOHO-
aHAepOOHWUMH JIaTyHAMH, a TaKOXK (PaKyJIbTaTUBHUMHU W aepOoOHUMH JIaTyHAMH
(puc. 9.1.). Pexum y naryHi aepoOHO-aHaepoOHiH, SKIO aepailis 1i 3a0e3mnedye
HAsSBHICTh PO3UYMHEHOTO KHCHIO TITBKM B TOBEpXHEBHX Iapax Boau. lTyuny
aepalliro MO>KHa 3JIIMICHIOBATH 3a JOIMOMOIOK0 MEXaHIYHUX aepaTopiB a0o MIJISTXOM

MPOTYBKH MOBITPS KPi3b TOBIILY BOJH.

a) 0)

\ N\ ”

ooood oo ooo o oo
AepoOHa 30Ha

H,S +20, —%" s H,S0,

AHaepoOHa 30Ha

Aepobna 30Ha

Pucynox 9.1 - Jlaryau a) — aepoOHa; 6) — aepoOHO-aHaepoOHa.

HaiiGinpim e)eKTHBHO OKHMCHI MPOIIECH B CTABKaX MPOXOJATh Y JITHIO MOPY,
KpIM TOTO, y JITHIO TOPY BHUXIJHAa 31 CTaBKa BOJla HE MICTHTh IaTOIE€HHOT

Mikpodiopu. bakTepuluIHOW [1€}0 Ha MNaTOTeHHY MIKPOQIopy BOJIOIIIOThH



156

MeTa0oIITH (MPOAYKTH KUTTEMISIIBHOCTI) PAAY OJHOKIITUHHUX BOJOPOCTEH 1

BUIIOT BOASHOI POCIMHHOCTI. Y 3B'SI3KY 3 IUM XJIOPYBaTH OYMILEHY B CTaBKax
BOJIy MOTPiOHO MepeBaXHO B 3UMOBHI yac poky. Js kpaimoro nporpiBy BoaH, ii
OCBITJICHHS ¥ aepallii CTaBKU 3 IPUPOJAHOIO aepalli€lo BIAIITOBYIOTh HETJTUOOKUMU
(1m). Ilpu HAsIBHOCTI MEXaHIYHUX aepaToOpiB TIMOMHY 30UTBIIYIOTH 10 3M, II00
OXOpPOHMTHU JHO CTaBKa BiJl po3MuBY. CTaBKH 31 IITYYHOIO aepalli€io BIAIITOBYIOTh
3 KUIBKOX PIBHOODKHUX KacKaidiB (10 TpbOX — IT'SITH, ajié HE MEHII JIBOX); Mepe.
CTaBKaMHU PEKOMEHIYEThCS BUAULSITA BIJICTIMHI CeKIli 1 mnependayaTtd ixHe

OYHUIIICHHSL.

3acTocyBaHHS IITY4YHOI aepallii B CTaBKaX 3HAYHO IPUCKOPIOE IIPOIIECH
OYHMIIICHHS BOJHM, aje¢ BHACIIJOK MaJIol IIBHUJKOCTI OKHCIIOBaHHS HeoOXigHa

TpI/IBaJIiCTB H€p€6}7BaHHH BOJHU B CTaBKaX YCC-TaKH AY>KC BHUCOKA.

B okucHux mpoliecax ICTOTHY pojib I'pa€ BOJASHA POCIUHHICTh, IO CHpPHSIE

3HIDKEHHIO KUTBKOCTI O10T€HHUX €JIEMEHTIB 1 PETYJII0€ KHCHEBUN PEKUM BOJIONMU.

Jlo HemomikiB 1UX CHOPYA BapTO BIJHECTH HU3BKY OKHCHY 3/110HICTb,
CE30HHICTh p0oOOTH, TOTPEOY Y BEIMKUX TEPUTOPISIX, HEKEPOBAHICTh Ta BAXKKICTh

OYUILICHHS.

k1o noTpiOHO TIMOOKE HOOYMIIEHHS CTOKIB, BOJY 31 CTaBKIB JI0JaTKOBO

OYMIIAIOTH (PUIBTPALIEIO HA MIIIAHUX PLIBTPAX.

Hona ginempauii i nona 3powenns. OUUIICHHS CTIYHUX BOJ Ha MOJSAX
GbiTbTpalii 1 MoIsSX 3pOIICHHS BIAHOCATHCS JI0 YMCJIa HAMO1IBIN cTapuX 1 HATIHHAX
13 CaHITapHOI TOYKH 30py METOMAIB. J[Jig OUMINEHHS NESKUX BUAIB CTIYHUX BOJI,
Harnpukiaa noOyTOBUX, 1IeM MeTo ] 30epir CBOE 3HAUCHHS JOTeNep; s OUUIIICHHS
K BHUPOOHMYMX CTIYHMX BOJI BIH HE 3HAWIIOB IIMPOKOTO 3aCTOCYBAHHS, IO
O0OYMOBJIEHO BEJIMKOIO aOCOJIIOTHOIO KIJTBKICTIO BUPOOHMUYMX CTOKIB Ha Cy4aCHUX
MIJNPUEMCTBAX 1 MaJild MPOIYCKHINA 3A10HOCTI OJWHUIIN TIIOINII TOJMIB, a TaKOXK
MIHJIUBICTIO CKJIay CTOKIB 1 MOXKJIMBICTIO BIyYCHHSI Ha TMOJIFOYM TOKCUYHHX JIJIS

iXHbOi MiKpodIOpH JIOMIMIOK. TUIBKKM TPH HEBENHMKIM KITBKOCTI BHPOOHUYHUX
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CTIYHUX BOJI, CTAOIJILHUX MO CBOEMY CKJIaJ1 M aHAJIOTIYHUX MOOYTOBUM BOJaM,
MOYKHA OYMIIATH 1X Ha MOJAX (DUIBTPAIIii 1 TOJISIX 3POIICHHS.

[IpumycTmMe HaBaHTa)XeHHsI Ha Moy (UIBTpaIlli 3aleKUTh Bia OaraThox
3M10HOCTI, B/l piBHS I'PYHTOBHUX BOJI, a TAKOX BiJ XapakTepy 3a0pyAHEHb CTIYHUX
BOJ 1 IXHBOI KOHIIGHTpAIlii) 1 TOMY KOJHBAETHCSA B Iy)XKe IMHUPOKHX Mexkax — 50-
200M° Ha lra B n06y. HaBaHTaeHHS MO KiIBKOCTI 3a6pyIHIOIOYMX PEYOBHH,
omintoBane 1o BCK,.,, mpuiiMaerbcs piBHOT 20—80kr/ra. binbinl TOYHO BOHO
BCTAHOBITIOETHCA 32 pe3yJbTaTaMU HaTYpPHUX 00CTEKEHb.

[Tonst QinbTpanii nmepeBakHO PO3TALIOBYBAaTH Ha 3€MEJIbHUX IISHKAX 31
C1a0OBUPAXKEHHUM pelibeoM, 10 MaroTh yxui Onuszbko 0,01 (mpu cyriiMHHUX
rpyntax) 1 go 0,05 (mpu mimaHux TIpyHTax). 3 METOH TOJIIMIIEHHS YMOB
eKcIuTyaramii momB (uibTpanii 1 30UIbIIEHHS] MPUITYCTUMOTO HABAHTAKEHHSA Ha
HHUX PEKOMCHIYEThCS IOoNepeaHe, xoda 1 KoporkodacHe (0,25-0,3ron),
B1JICTOIOBAHHS CTIYHOT P1AMHHU.

OcHOBHA NPHUHIMIOBA BIAMIHHICTH TOJIIB 3pOLIEHHS BiJ MOJIB (iibTparnii
MOJISITA€ B TIM, III0 32 JOTIOMOTOO TOJIIB 3POIICHHS OJHOYACHO 3BAXYHOTHCS JIBI
HApOJHOTOCIIOAAPCHhKI  3ajlayul: OYHUIIEHHS CTIYHUX BOJ 1 YTWII3alis B
CITbCHKOTOCIIOAPCHKUX MUTSX YI0OPIOBAIBHUX PEUOBUH, 1110 MICTSTHCSA B CTIYHUX
Bogax. TOMy OCHOBHMMH BHU3HAYQJIbHHMH IMOKa3HUKAMH € BUMOTU JIO SIKOCTI
HaIpaBJIC€HOI Ha MOJIs 3POIICHHS CTIYHOI PIIMHU 1 MPUITYCTUME HAaBAaHTAXEHHS Ha
OJIMHUIIIO 3pOIIYyBAaHOI TUIOMI, IO BPaXOBY€ BOJOEMKICTh BUPOIIYBAHUX
CUIbCBKOTOCTIONAPCHKUX  KyNbTyp. IlpomyckHa 37aTHICTH TMOMIB  3POIICHHS

3BHYAifHO CTaHOBHTH 15-25M° Ha pIK.

9.2 MeToau 0i0JIOTiYHOT0 OYUIICHHS CTIYHUX BOJ Yy IUTYYHUX YMOBAaX

[epuri ouncHi cnopynu O6ynu nmodynoBani B AHril: 6io¢utetp y 1893 p. 1

aepoTeHkK - y 1914 p. Ycio CykynHICTh COpyA O10JIOTYHOTO OYUILEHHSI JOIIJIBLHO
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JITUTA Ha TPU TPYINH MO O3HAIll PO3TAlllyBaHHS B HUX aKTUBHOI OloMacu. Y

CIopyJiax IepIoi rpyny akTUBHA OloMaca 3aKkpiljieHa Ha HEpyXOMOMY MaTepiali,
a CTIYHa BOJ]a TOHKUM IIIapOM CKOB3a€ MO MaTepially 3aBaHTaKEHHS. Y cHopyaax
JPyroi Tpynyd akTUBHA OloMaca 3HAXOJUTHCS Y BOJI Y BUILHOMY (3BOXKEHOMY)
CTAaHOBHII. Y CHOpyIax TPEeThOi, MPOMIKHOI TPYIH, CIOIY4YalOThCs OOHMIBa

BapiaHTH pO3TallyBaHHs 010MacH.

[lepmry rpymy cmopya cCkilafgaioTh Oi0(UIBTpH; APYTY - aepOTEHKH,
HUPKYJISIIAHI OKHCHI ~ KaHajdd, OKCITEHKH; TPETI0 - 3ariauOHi O10(piabTpu,
010TE€HKH, aepPOTEHKH 3 3alI0BHIOBaYaMH.

bioginempu. 3aranbHi BUMOTH JO 3aBaHTaXYBAJIbHHX MaTepiaiiB -
BOJOCTIMKICTh, CTIAKICTh A0 chnenu@iuyHuxX 3a0pyJAHEHb CTOKIB 1 JIOCTaTHS
MitHICTh. [Ipr BHOOpI 3aBaHTa)KeHHsI MepeBary BapTO BIJaBaTH Marepiajam 3
PO3BUTOIO TOBEPXHEIO (IILJIAK, KEPAM3UT, KIJIbIIS 1 IPATH 3 TIJIACTMACH ).

[To cnoco0y HamxoIKEHHs TMOBITPS B TOBINY 3aBaHTAKEHHSA O10(UIBTPH
MOAUISIOTH HA CIOPYIU 3 MPUPOAHOIO 1 TPUMYCOBOIO 10JIaY€I0 MOBITPSI.

biodiapTpu 3 mpHPOIHOIO MOIaYSI0 TOBITPS 3aCTOCOBYIOTH JIJISI OUYHIIEHHS
HEBEIHKOI KimbKOCTi cTiuamx Boxg (10 1000M*/106). JUms OYMCTKH CHIIBHO
KOHLIEHTPOBAaHUX BUPOOHMYMX BOJ 1 BOJ, WLIO MICTATh PEYOBHHH, LIO
OOYMOBJIIOIOTh BEJIMKUW TPHUPICT OIOTUTIBKM, 3aCTOCOBYBAaTH Ol0(piIbTpH 3
MIPUPOJTHOIO TOAAUCIO TIOBITPSI HE PEKOMEHY€ETHCS, TOMY IO MPH MPUITYCTUMOMY
10 Mi0YNM HOPMaX TiApaBIiYHOMY HABAHTAXCHHI Ha 1M IUIOLIl MOBEPXHI BOHH
OyIyTh IIBUJIKO 3aMYJTFOBATHUCH.

CriuHa Boja, 10 OYMIIYETHCS, MOMAEThCS Ha 010(UIBTpU Oe3ynmUHHO abo
NEePIOIMYHO 3 TPUBATICTIO NMUKITY (HAOBHEHHS 1 CIOPOKHIOBAHHS JI03YIOYOTO
O0auka) 5-10xB. Posmomin Boau mo mnoBepxHI OiodiibTpa MNOBUHEH OyTH
MaKCUMajdbHO PpIBHOMIPHHM, IO JOCATAEThCS  3aCTOCYBAaHHSAM  PyXOMHX

3pOIIyBaviB.

bionoriuna miiBka, 10 yTBOpPWJIACA Ha 3aBaHTaXyBaJbHOMY Marepiaii

610 imbTpa, 3pocTae 3 Pi3HOI MBUAKICTIO - HA TTOBEPXHI MIBHUIIE, HIXK y TITUOWHI,
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0 TaKOX 3aJeXKUTh BIJI CKJIaay BOJHM, IO OYHMINAETHCSA, 1 KOHIEHTpAILii
OpraHIYHHUX 3a0pyTHEHbD.

B mipy 30i/bIICHHS TOBIUHY TUTIBKH BiJOYBA€THCS BIAMHUPAHHSA HUKHIX ii
mapiB 1 3MHB iX 3 TOBEpXHI 3aBaHTakeHHA Oiloduibrpa. Ilpum mnpaBuabHO
NPUMHATOMY HaBaHTaXXEHHI Ha O10(UIBTp mpolecH BiAMHpPAHHS 1 HApPOCTAHHS
010J710T14YHOT TUTIBKM MIyTh MHapajeibHO, TOMY 3aMyJIOBaHHS 1 3a00J04YyBaHHS
010 1IBTPIB HE BIIOYBAETHCA.

Aepomenku. 1le BUCOKONPOIYKTHBHI CIOPYAH, IO JaOTh MOXJIUBICTb
e¢(deKTUBHO BIUIMBATH HA MIBUIKICTh 1 TMOBHOTY OI1OXIMIYHOTO TWIPOLIECYy, IO
MPOTIKAE B HUX.

OxkucHa MOTY>KHICTh a€pOTEHKIB KoJuBaeThes Bia 0,5 g0 1,5kr y no0y Ha
IM® KOPHCHOrO 06CSTY CIOPYIW. 3aIeXHUTh BOHA BiX 6araTbox (akTopis: Bin
(b13MKO-XIMIYHOI XapaKTEPUCTUKH 3a0PYJHIOIOUYHMX PEUYOBHH 1 iXHbOT KOHIEHTpALII1,
BiJl JI03U aKTUBHOTO MyJy 1 Croco0y HOro mojaui, BiJl KUIBKOCTI MOJaBaHOTO
MOBITPS 1 CIOCO0Y WOTO AUCTIEPTyBaHHS, BiJl CTYIICHS OYUCTKH 1 T.J.

Axmo BCK cTiyHMX BOJ, MO0 OYHMIIAIOTHCS, He TmepeBuinye S00mr/m,
3aCTOCOBYIOTh CIOPYIH 3 30CEPEKEHOI0 IOAa4ei0 CyMIIl CTIYHOI piIUHHM U
aKTUBHOTO MYJIy Ha MOYaTKy CHOpYAM, TaK HAa3MBaHI a€pOTEHKH - BUTICHIOBaYl.
[ToBiTpsS B HHMX pO3MNOAUISETHCS PIBHOMIPHO IO BCid JIOBXKHHI CHOPYAH YU
MOIA€THCS B OUTBIIN KUTBKOCTI B 11 MOYaTKY.

[Ipu ouumieHH1 O1IbII KOHIIEHTPOBAHUX CTOKIB, OCOOJIMBO CTOKIB 3 PI3KO
KOJIMBHUM CKJIaJIOM, 3aCTOCOBYIOTH aepoTeHKH-3MmimryBaui. Lleil tum cropyn
3a0e3nedye MPaKTUYHO MMOBHE BHPIBHIOBAHHS IIBHUIKOCTI CIIOKHWBAHHS KUCHIO Y
BCIX TOYKax MO XUBOMY NEPETHHY 1 JOBXHHI ae€pOTE€HKa, IO CHpuse OUIbII
MOBHOMY BHUKOPHUCTAaHHIO TIOJIaBAHOTO TIOBITPSI 1 MIJBHINYE 3aradbHUN e(eKT
ounueHHs. Taki YMOBU CTBOPIOIOTHCS MPHU JICLIEHTPATI30BAHOMY BITYCKY CTIYHOT
PIAMHU ¥ aKTUBHOTO MYJy YH NPH JIEUEHTPaIi30BaHOMY BIIYCKY CTIUHOI PIIUHH 1
HEHTpaIi30BaHiil mojgaui Myiy. TakoXX ICHYIOTh a€pOTE€HKH 3 pereHepaTropaMu

AKTUBHOI'O MYIIy.
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['paHnyHa TIOYAaTKOBa KOHIIGHTpAIlil OpPraHiYHUX 3a0pyaHEHb, IO
MICTSTBCS B CyMIIlll CTIYHUX BOJ, HE MOBUHHA TiepeBuiyBatu 1000 MF/I[M3.

Okcimenku. Po0oTa OKCITEHKIB 3aCHOBAaHA HA THUX K€ BHUXIIHHUX
MOJIOKEHHSIX TpoIlecy OIOJOTIYHOrO0 OYHMINECHHS CTIYHHUX BOJ, 10 1 pobota
aepoTeHkiB. Lle gae mimcTaBy BBaXKaTH OKCITEHKH JIMIIE PI3HOBHIOM aepOTEHKIB.

Y KOHCTPYKTHBHOMY BIJHOIIECHHI OKCITEHKH € KOMOIHOBAaHUMH CHIOPY/IaMHU.

OCHOBHOIO OCOOJIMBICTIO OKCITEHKIB € Te€, IO TMpoiec Oi0XIMIYHOTrO
OKHUCJIIOBAHHSI B HUX IMPOTIKA€ OUIbII IHTEHCUBHO, YUM Y 3BUYAHHUX aepOTEHKAaX.
JlocsiraeTbes 1€ 3aMiHOIO TI0/IaBaHOTO MOBITPS TEXHIYHUM KHCHEM 1 T1BUIIICHHSIM
KOHLIEHTpalli akTUBHOrO Myi1y. OKCITEHKH - CHOPYAH O10JIOTTYHOTO OYMIIEHHS, Y
SAKUX 3aMICThb TIOBITPS BUKOPUCTOBYETHCS TEXHIYHMM KHCEHb YW TMOBITPA,
30araueHe kucHeM. KuceHsp - ra3, mjo BIJHOCHO MaJI0 pO3UMHSETHCS y Bogi. [Ipu
TeMreparypi 20°C B BOmi PO3UYUHSIETHCS OIM3BKO 9 Mr/aM°  kucH. SIKIIo
3aCTOCOBYBaTH YMCTUN KHUCEHb 3aMICTh MOBITPS, TO PO3YMHHICTH HOTO 3pOCTaE
MPOMOPIIAHO MIJBUIIEHHIO MaplialbHOTO THUCKY KHCHIO B ra3oBiil a3zl (3a
3aKoHOM [ 'eHpi).

IcToTHOIO BIIMIHHICTIO OKCITEHKa BIJI aepoTeHKa, W0 TMpaIloe Ha
aTMOC(EpPHOMY TOBITP1, € MOKJIUBICTh MIABUIIUTH B HHOMY KOHLIEHTPALIIO MYy B
3B'SI3KY 31 301JIBIIEHUM MAacOOOMIHOM KHCHIO MDK Ta30BOIO 1 PiAKOO (azamu.
KOHLEHTpAL[isl MyIly, L0 PEKOMEHIYETHCS, B OKCITEHKY CKiIamae 6-8 r/mm°, ame
MPUHITUTIOBO CTIOPY/la MOXE MpAaIffoBaTH 1 TP OUIbI BUCOKHX KOHIICHTPAITISX.
CriyHa piawHa, 10 OYHWIIAETHCS, HAAXOAWTH Y PEAKTOp, JI€ 3MINIYEThCA 3
MO/JABaHUM TYIMU K AaKTUBHUM MyJoM. llepeminryBaHHs MyJjoBOi cymimn i
HACHYCHHS i1 KHCHEM BUPOOJISIOTHCS 3a JIOIIOMOIOI0 aeparopa. Jis ImiIBUINCHHS
Koe(dillieHTa  BUKOPHCTaHHS  IIOJIaBAaHOTO  KHUCHIO  PEAKTOp  OKCITCHKa
repMETU3YETHCA.

[Ilo6 yHUKHYTH 3ajeXyBaHHS MyJy Ha JHI  MYJIOBLIIUTIOBaYa
PEKOMEHIyeThbCsl POOUTH TOBUIbHE Horo mnepeminryBanHs. lle crpusie Takox

KpaloMy BiAIUIeHHIO My’dy. Llupkymsmis myny 31 IIJIaMOBIAIIIOBaYa B 30HY
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peakiiii 3A1HCHIOETBCS 3a JOMOMOTOI0 €KEKTOPIB UM MIATPUMYETHCS CTaICTh
PiBHS IIAPYIOYH 3BAXKEHOTO MYITY.

Jlo yucna iHmuX crnopyx 010J0T1YHOTO OYMIICHHS BiAHECEHI CIIOPYAH, IO
3aiiMalOTh MPOMIKHE IIOJOKEHHS MDK aepoTeHkamMu 1 OiodinbTpamu, TOOTO
3armuOH1  610pUTPTPHU, HA3MBaHI 1HAKIIE OloauMCKaMU, O10TEHKU-O10QHUIBTPH,
AaCpOTEHKH 3 3aMOBHIOBAYaMH, aHAepoOHI OlopinbTpu. Y IUX cHopynax Myl
JaCTKOBO 3HAXOJUTHCA B 3BAKEHOMY CTaHI 1 YaCTKOBO - y TIPUKPIIIICHOMY JO

Marepially 3aBaHTa>KCHHS.

9.3 Crnopyau it 0i0JIOTiYHOr0 OYMIIEHHA CTIYHUX BOJ

bionoriyni MeTOAM OYMIIEHHS CTIYHUX BOJ| TMOJISITAIOTh B OKHUCJICHHI
HaWP1OHIIINX YACTUHOK CYCIEH31{, KOJIOIIB 1 pOZYMHEHUX OPraHiYHUX PEYOBHUH
MIKpOOpTraHi3MamHu, siKi 37JaTHI BUKOPUCTOBYBATH SIK TIO’KMBHE CEpeIOBUIIE Oarato
OpraHIYHMX 1 JEsIKI HeOpraHIyH1 3a0pyHEHHS, 1110 MICTATHCS B CTIUHUX Bojax. B
nporecax O10JIOTIYHOTO OYHMIIEHHSI CTIYHUX BOJ 4YacTUHA 3a0pyJHEHb, IO
OKHUCITIOIOTBCSI MIKpOOpraHi3MamMH, BUKOPUCTOBYETHCS B TIpoliecax Ol10CHHTE3Y
(yTBOpeHHs OloMacH), a 1HILIA YaCTUHA MEPETBOPIOETHCA HA HELIKIIJTUBI MPOLYKTH
okucieHHs: Boay, CO,, NOj ta ixmi. [IpuHiunu aii cydacHUX amapatiB Ta CIOPY
O10JIOTIYHOTO OYMIIEHHSI CTIYHUX BOJI 0a3yeThCs HA METOJax Oe3MepepBHOTO

KyJIbTUBYBAaHHS MIKPOOPTaHI3MIB.

[[upoke BUKOpUCTAHHS O10JOTIYHUX METOMIB JIJIsSI OUUIIIEHHS 3yMOBJICHE iX
nepeBaraMu: MOMKIIMBICTIO BUAAIATA 31 CTIYHUX BOJ PI3HOMAHITHI OpraHIvyHi
CIOJIyKA, B TOMY WYHCII TOKCHYHI, MPOCTOTOI amapaTypHOro o(OpPMIICHHS,;
BIJIHOCHO HEBEJIMKUMHU €KCIUTyaTalliiHuMK BUTpaTamMu. [0 HEeOMIKIB METOTY CJIiJT
BIJIHECTH BHCOKI KamiTajdbHI BUTpaTH, HEOOXITHICTH CYBOPOrO JOTPHUMAHHS

TEXHOJOTIYHOTO PEXHUMY OUHMIICHHS, TOKCHUYHY JiI0 Ha MIKPOOPTaHi3MHU psay
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OpraHIYHUX Ta HEOPTaHIYHUX CHOJYK, HEOOX1IHICTh PO30aBIATH CTIYHI BOAU Y

BUMAJKaX BUCOKUX KOHIIEHTPAILIM JIOMIIIIOK.

Cnopyau, Tmipu3Ha4eHi JJig OIlOJIOTIYHOTO OYHIIEHHS CTIYHUX BOJI,
NONIISIOTh Ha 1Bl rpynu. [lo mepmioi Trpynmu BiIHOCSTH CIHOPYAH, B SKHX
OYHIIICHHS BOAY MPOBOJAUTHCS B YMOBAX OJIM3BKHUX JIO MPUPOTHUX: TIOJIST 3POIICHHS
Ta 1MoJist GiIsTpallli, Cropyau mia3eMHoil PpuIbTparlii Ta 61009MCHI CTaBKH Y JIpYTii
TpyIi CHOOpYA OYHUIICHHS TPOBOAUTHCS B INTYYHO CTBOPEHUX YMOBax B

O10J0T1YHUX PIIBTPAX Ta ACPOTEHKAX.

[TonsiMu 3poIllIeHHS HA3WBAIOTH CHEIIAJbHO MIATOTOBJIEHI Ta CIUIAaHOBaHI
3eMeIbHI JIUISHKH, [0 MPU3HAYCHI I OYMINCHHS CTIYHUX BOJ 1 OJHOYACHOTO

BUKOPUCTAHHS IUX JIUISHOK JJI CUIbCHhKOTOCTIOIAPCHKUX TOTPEOD.

[Tons ¢iapTpartii - 3eMenbHI JUISHKY, 10 MPU3HAYEH] JHIIE JJI OYHIISHHS

CTIYHUX BOJ 0€3 BUPOIIYBaHHS Ha HUX CUIBCHKOTOCIOAAPCHKUX KYIBTYP.

CyTb npolecy OYHIIEHHS CTIYHUX BOJ Yy I'PYHTI MOJSTa€ B TOMY, IO MpHU
(G1IBTPYBaHHI CTIYHUX BOJ YEpE3 IPYHT y MOTr0 BEPXHbOMY HIapi 3aTPUMYIOTHCA
3aBUCII Ta KOJIOiHI PEYOBUHH, SIKI YTBOPIOIOTH HA TMOBEPXHI YACTUHOK TIPYHTY
ryCTOHAaceleHy MiKpoopraHiamamu MiiBKy. Ll mmiBka azacopOye cBO€ro
MOBEPXHEI0 PO3UYMHEHI OpraHiuHi PEUYOBHUHM, I10 3HAXOJATHCS B CTIUHMX BOJIAX.
MikpoopraHi3aMu  BUKOPHUCTOBYIOTh KHCEHb arMocepu TIpu  OKHUCICHHI
3a0pyaHEHb 1 IEPEBOAATH 111 3a0pyAHEHHS Y MiHEpaibHl. [HTEHCUBHE OKHMCIICHHS
npoxoauth y BepxHix (0,2-0,4 M) mapax rpyHTy. Y MO MIApU HATXOHKCHHS
KHCHIO JIOCUTh OOMEXEHEe, 1 TOMYy MpOIECH OKUCICHHS TaM 11yTh 3HAYHO
noBinbHime. [pyHTOBI BOAM Ha TEPUTOPIi, IO BUKOPHCTOBYETHCSA IS IOJIB,
MOBUHHI 3HAXOAWTHCH HE BHINE HDK 1,5 M Big moBepxHi. CTyHiHb OYHIICHHS
MoOYTOBUX CTIYHUX BOJ Ha TMOJISIX 3POIICHHS Ta PiIbTpallii B CEpeHLOMY CKJIaJae

95-98 9% 3a 3aBucnumu pedoBunamu Ta BCKnoshe.

Bioouucni cmaeku 3aCTOCOBYIOTH AJIsA OYHMICHHSA abo JOOYHIIICHHA CTIYHUX

BOJ. OKHCIIEHHS] OPTaHIYHUX JOMIIIOK MPOXOJUTH MiJ JI€K0 MIKpoOpraHi3mis. Jis
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OYMIIICHHS BUKOPHUCTOBYIOTh aHaepoOHI abo aepoOHi cTaBku. B cBor uyepry

acpoOHI CTaBKM MOXYTb OyTH 3 MPUPOAHOI ab0 MPHUMYCOBOKO aepaiiier. B
CTaBKax 3 MPUPOJIHOIO aepalli€l0 TPUBAIICTh OOPOOKU CTIYHUX BOJ 3aJICKUTH BiJ
BUJIy Ta KOHIIGHTpaIlli JOMIIIOK 1 KOJMBaeThcsa B Mexax 7-60 mi6. CraBku 3
IPUMYCOBOIO aepalli€l0 MarTh 3HAYHO MEHIIMKA 00’€M 1 MOTPIOHUM CTYHiHB

OUYMIIICHHS BOJIU B HUX JOCATAETHCA 3a 1-3 1o0Ou.

bioouncHi CTaBKM MalOTh Psii CYTTEBUX HEMOJIKIB, IO OOMEXYIOTH iX
3aCTOCYBAaHHS: HU3bKY OKHCIIOBAJIbHY 3/aTHICTh; PpO3TalllyBaHHS Ha 3HAuHIN
TEPUTOPIi; CE30HHICTh POOOTH; HASBHICTH 3aCTIMHUX 30H; MOTaHy KEPOBAHICTh

mpounecCoM OYHUIIICHHA, CKJ'IaI[HiCTB YUIICHHA CIIOPYAU.

bioo4rCHI CTaBKM BHUKOPHCTOBYIOTBCS TEPEBAKHO IS JOOUYHUIIICHHS
CTIYHUX BOJ, IO MNPOUILIM CHOPYAH O10JIOTIYHOTO OuMINEeHHS. JloouuIileHHs
JIO3BOJISIE TIOKPAIIUTH CaHITAPHO-TITIEHIYHI TTOKA3HUKU OYMILEHOT BOAM, 3HUKYE
KOHIICHTpAI[i}0 3a0py/IHEHb, MIJBUIIYE KOHIEHTPAIII0 PO3YMHEHOIO KHUCHIO Y

BO/II.

bioghinempu BUKOPUCTOBYIOTH JJISI YACTKOBOIO 200 MOBHOTO 010JIOT1YHOTO

OYHIIIEHHSA CTIYHUX BoJ 3 noseneHHsaM bCKmosHe 1o 15 mr/i.

biopineTp — 1e cnopyna (puc. 9.2), mo 3aBaHTaxeHa (UIBTPYIOUUM
MaTepiajaoM, Ha TTIOBEPXHI SKOTO PO3BUBAIOTHCS MiKpoopraHizmu (6iormtiBka). [Ipu
MPOXO/PKEHHI CTIYHOT BOAM Yepe3 3aBaHTAXKEHHA O10(uIbTpy 3a0pyAHEHHS
a7IcopOyIOThCsl O1OTUTIBKOIO 1 OKHCITIOIOTHCS MIKPOOpPraHi3MamMu B MPUCYTHOCTI
KHCHIO TIOBITpsA. Y TOBIIN OiodinsTpy Oe3mepepBHO BiAOYBA€ThCS MPHUPICT 1

BIJIMUPAHHSI MIKPOOPTaHI13MiB.

OuuinieHa Bo/Ia 3 YaCTUHKAMM 3MEPTB1JIOI O10TUTIBKY HAAXOAUTHh Y BTOPUHHI
BIICTINHUKU. OCHOBHMMM MIKPOOpPraHi3Mamu, IO OKHUCIIOITh 3a0pyAHEHHS
CTIUHUX BoA, € Oakrepii. Kpim Toro, mikpodiopa ta mikpodayHa O10MIIIBKH
IpEJCTaBICH] PI3HUMU IUIICHABUMM rpubamu, 4yepB’sKkaMu, KoMaxamMu ToIo. s

3aBaHTaXEHHS O010()UIBbTPY BUKOPHCTOBYIOTH I1€0iHb, TpaBiid, Kepam3uT, IJAK,
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KepaMmiyHi, a30eCTOLIEMEHTHI, IIJJaCTMAacOBl €JIEMEHTH, MeTaJieBl CITKH,
CHUHTETUYHI TUTIBKM Ta 1HII. 3BUYAHO BUCOTA 3aBaHTaKEHHs mpuiiMaetbes 1,5-4

M, ajie Moke OyTH 1 3HA4HO OLITBIIOKO.

Pucynox 9.2 - biogineTp:

1 - oropomxyBanbHi CTiHM; 2 - JAipyacTe AHMINE; 3 - CyLIIbHE AHHUIIE; 4 -
GbUIbTpyIOUE 3aBaHTAKEHHS; 5 - Mojaya BOAU; 6 - PO3MOAIILYMN TPUCTPIN; 7 —
nojaya MOBITPs; 8 - TigpaBiIiyHUM 3aTBip; 9 - BOJOBIABIAHUK JOTOK; 10 —

J03YIOUni IpUCTpiit 3 cudoHOM

PozpizHaoTh 01001IbTpH 3 NPUPOIAHOIO Ta MPUMYCOBOIO aepariero. 3a
MPOMYCKHOIO 3/IaTHICTIO 010(P1IBTPHU MOAUISIIOTh HA KPAIUIMHHI (MaJIOi MOTYKHOCTI

- 1o 1000m3/100y) Ta BUucokoHaBanTaxeHi (10 50000 m3/100y).
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CryImiHb OUYHMILEHHS CTIYHUX BOJA Y 010p1IbTpax B OCHOBHOMY 3aJIe)KUTh
BiJl CKJIaJy CTIYHHMX BOJ, BHCOTH 3aBaHTA)XCHHS, TEMIIEPATypHU CTOKIB, MMUTOMOI

KUTBKOCTI MOBITPS Ta TAPaBIIYHOTO HaBaHTAKECHHS.

B aeporenkax, sk 1 y OlodinbTpax, MpOXOAuTh O10XIMIYHE OKHUCICHHS

OpPraHiYHUX PEUYOBUH CTIUHUX BOJ MIKPOOpPTaHI3MaMHU.

Aepomenku — 1€ CHOPYAH, B SIKHX TMOCTIMHO TMpPOTIKa€ CTIYHA BO/JA,
3MIllIaHA 3 AaKTUBHUM MYJIOM. AKTUBHUH Myd - 1€ CyMill aepoOHHUX
MIKpOOPTaHi3MiB, sIK1 3/JaTHI COPOYBaTH 1 OKHCIIIOBATH 3a0pyAHEHHS CTIYHUX BOJI.
SAKICTh aKTUBHOTO MYJIy 3aJI€KHUTh BIJ BUAY 1 KUIBKOCTI OpraHiuHUX 3a0pyIHEHb,
HAsBHOCTI TOKCHUYHUX JIOMIIIOK, IOBHOTHM MOMEPEAHBOIO  B1JICTOIOBAHHS,
TPUBAJIOCTI T4 IHTEHCUBHOCTI aepailii, HABAaHTA)KCHHsSI HA aKTUBHUN MyJl. SIKICHUI

aKTUBHUN MYJ 3[JaTHUM MBUIKO 1 J0Ope OCiIaTH.

B aeporenku moBuHEH Oe3MepepBHO HATXOAWTH KHCEHb ISl 3a0€3MeUeHHS
HOPMAJIBHO1 KUTTEISIIBHOCTI MIKpOOpraHi3miB. JJis IbOTO CyMilll CTIYHHUX BOJ 3
aKTUBHHUM MYJIOM O€3IepepBHO aepyeThcsi cucteMamu aepaitii (puc. 9.3). Cucremu
3a0e3MeuyoTh MOJady Ta pO3MOAUT KHCHIO YU TIOBITPS B AEpPOTEHKY 1
MIATPUMYIOTh aKTUBHHM MYJ B 3aBUCJIOMY CTaH1 JUIsl KPAIlOro KOHTAKTY MYJY 13

3a0pyIHEHHSIMHU CTIYHHUX BOJ.

[Tporiec 610JOTIYHOTO OUYMILNEHHS CTIYHUX BOJ B AaE€POTEHKY MOXKHA
NOJAUINTY Ha TpH ctaii. Ha mepuiii, moyaTkoBiid, cTajii oapasy Mmicis 3MillyBaHHS
CBDKMX CTIYHMX BOJI 3 aKTUBHUM MYJIOM BiJIOYBa€ThCS ancopOIlis OCTaHHIM
3a0py/HeHb CTIYHUX BOJ Ta OKHWCJCHHS JIETKOOKHCIIOBAaHUX pe4YoBUH. B
pesyibTari cnoctepiraerbesi pizke 3HUkeHHs BIIK criunux Box (Ha 40-80 %) 1
MOBHE CTMOKMBAHHS PO3YMHEHOTO KHUCHIO HA MPOIECH OKHUCIICHHS, 1 TAKUM YUHOM
Horo gedinut HabmKaeThest A0 oauHuIl. [lepima cramis, 3a3Buyaii, Tpusae 0,5-2

roJI.
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Pucynok 9.3 - AepoTeHk 3 THEBMaTHYHOIO aepali€lo:
1 - noBiTpsiHMIA CTOSK; 2 - GUIBTPOCHUN KaHAT;, 3 — PUIBTPOCHI TUIACTUHH

Ha npyri#t craaii nporecy BiiOyBa€eThCs OKUCIECHHS MOBUIBHOOKUCTIOBAHUX
pEUOBHMH Ta pereHepailis akKTUBHOTO MyJdy, TOOTO BIAHOBJIEHHS MOro
BJIACTMBOCTEH, SIKI 3HAYHO Mociaabuiaucs HanpukiHii nepmoi cramii. IIBuakicTs

CIIOKMBAaHHS KMCHIO HA JIPYTiM CTajll 3HAUHO HUXKYA, HIXK Ha MEePIIii.

Ha Tpertiii crazii nporecy BiiOyBaeTbcs HITpU(iKallis aMOHIHHUX COJIEH, 1

I_I_IBI/I,Z[KiCTB CIIOKMBAHHA KHUCHIO 3HOBY 3pOCTac.

AepoTeHKH MOXYTh OyTH Kiacu(IKOBaHI 3a TiIPaBIIUYHUM PEXKUMOM IX

poboTH (a€pOTEHKH 171€aIbHOTO0 BUTHUCHEHHSI, aPOTEHKH 1/1€aJIbHOTO 3MIITyBaHHS,
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ACPOTCHKH HpOMi}KHOFO TI/IHY) a00 3a BEJIMYMHOIO HABAHTA)KCHHS HA aKTUBHUH

MyJ1 (BUCOKOHABaHTaXK€H1, 3BUYalHI Ta HU3bKOHABAHTAXXCHI ).

3 aepoTEHKIB CyMIIl BOJU Ta aKTUBHOI'O MYJY HaIpaBISIETHCS Y BTOPHUHHI
BIJICTINHUKU JUISI OCiaHHA (BIIOKpEMJIEHHS) aKTHBHOTO Myly. B mporeci
OUHUIIEHHSI CTIYHUX BOJ 00’€M aKTHBHOTO MYy 301JIBIIYETHCA 3a PaxXyHOK
npupocTy Horo Giomacu. YacTrHa akKTUBHOTO MYJTy O0€3MepepBHO MEPEKaYy€eThCS B
aepOTEHKH JJIS MiITPUMaHHA HEOOX1JHOI KOHLIEHTpalii (IUPKYIIOI0UYNA aKTUBHUIMI
Myl), a pemTa (HAIIUIIKOBUM  aKTUBHUM  MyJI) HampaBls€TbCd B

MYJIOYIIUTbHIOBAYI.

- B 1 oo

Pucynok 9.4 - Cxemu poO60TH a€pOTEHKIB:
a - 1IcaJIbHOTO BUTHUCHEHHS; O - 171eaIbHOTO 3MIITYBaHHS

Jocuth 4YacTo UMPKYISUIMHUA aKTUBHUM MyJ MICTUTh HEOKHUCIEH]
3a0pyJHEHHs, 1 TOMY 1€l MyJl HampaBJSIOTh B PEr€HEPATOPH, /1€ OKUCIIOIOTHCS
3a0pyHEHHSI 1 BIJHOBIIIOETHCS COPOILifHA 34aTHICTh AaKTUBHOIO Myiy. Sk
MpaBuJjIo, i pereHepaTopy BIABOIATH YaCTHUHY aepoTeHKy. Okpemi cnopynu, B
SKUX MPOXOJIUTh MiHEpai3alisi AaKkTUBHOTO MYy, HAa3MBalOTh aepoOOHUMHU

MIHEpaIi3aTOpaMH.
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Pucynok 9.5 - Cxemu aepoTeHKIB:

a - KOPUIIOPHOTO 17IeaIbHOTO BUTUCKYBaHHS; O - 3MilllyBaya 3 pO3CIIOI0YOI0
MoAAa4Yer0 CTIYHMX BOJ 1 aKTUBHOI'O MyJy: 1 - mojaya CTIYHHUX BOJ; 2 - OYHIIEHA
BOJA; 3 - MUPKYJIAINHUN MyJ; 4 — MyJIOBa CyMillI; 5 - MOBITPsI; 6 - a€pPOTEHK; 7 -

BTOPUHHUM BIJCTINHUK; § - HAIJIUIIIKOBUNA MYJI

AepOoTeHKH J03BOJISIIOTH AOCITTH BUCOKOIO CTYMEHS! OUMIIEHHS CTIYHUX BOJI
13 TOBEJICHHSM BMICTY OpPraHIYHUX PEYOBHH B OUHUIIEHUX CTIYHUX BOJax a0 15
mr/n 3a BCKnoBue. OO0’eM aepoTeHKYy BH3HAYaIOTh 3a CEPEIHBOTOJMHHUM
NPUILUIMBOM CTIYHUX BOJI 3a Mepioj aepalli B TOAUHU MaKCUMAaJIbHOTO MPUILIUBY.
[cHyroui MeToau pO3paxyHKYy aepOTEHKIB BPaxOBYIOTh MpoIec Oi10J0TIYHOTO
OUMIIEHHS B HUX JI0 MOYATKy cTajli HiTpudikamii. TpuBaiicte aepamii MiCbKUX

CTIYHUX BOJ MPHU I[bOMY CTAHOBUTH OJIM3BKO 6-8 TO.
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9.4 I'in0oKe OYMILIEHHS CTIYHUX BOJ BiJ CIOJIYK a30Ty il pochopy

EBTpodikariist - mporiec pocTy O10JOTIYHOI POCIMHHOCTI BOJONM, IO
BiI0YBa€THCSl BHACIIIOK MEPEBUIIICHHS OanaHCy KUBWIBHUX pedoBHH. [Ipu 1ipomy
HiABUIIYETHCSI TEMIlepaTypa BOIHU, 3'IBISIOTBCA MPHUCMAKH, TOTIPUIYETHCS
KOJIbOPY BOJIM, HAJAMIPHO PO3BUBAIOTHCS BOJOPOCTI, MEPEBAKAIOTh HEOAKAaHI BUAU
IUIAHKTOHIB 1 MOPYIIYETHCS KUTTEAISIIBHICTD prO. Jlo mpUCKOpeHHs eBTpodiKallii
OPUBOMSTH 3a0pyAHEHHSI OI0TEHHUMHU €JIEMEHTaMHU, SIK1 MOMaJaloTh Y BOJIOWMH 31
CTIYHMMHU M JOUIOBUMH BOJAMH, CTOKaMH 13 CLIBCHKOTOCHOJAPCHKUX IOJIB, 3
JOHHUX BIJKJIaA€Hb 1 T.1. BCTaHOBIIEHO, IO MAacOBUIl PO3BUTOK BOJIOPOCTEN Y
nepiry depry BimOyBaeTbest pu HasBHOCTI C, N 1 P. Ockinbku C, morimHaeThes
BOJIOIO 3 MOBITPsS (MPUUOMY 1€ MPOIIEC MIJICUIIOETHCA MPU BUCOKUX 3HAYEHHSIX
pH, xapakTtepHuX Ui BOAM Y KBITYYMX BOJOIMax), OOMEXKUTH KOHUEHTPALIO
BYIJICHIO Yy BOJAI TMOPIBHAHO Baxko. Haitbinpmie poniibHO OopoTHcS 3
eBTpOQIKaLI€0 HIISTXOM BIAOMOCTI O MIHIMYMY KOHLIEHTpalii a3oTy i pochopy B

CTIYHUX BOJAX, 110 CKUIAIOTh Y BOJAOUMHU.

['muboke ouwmileHHs CTIYHUX BOJI MOXKE BUKIIOUUTHA BiIydeHHsS N 1 Py
BOJAOWMM, OCKUIBKM TpU MEXaHIYHOMY OYHMIIEHHI 3MICT LHX €JIEMEHTIB
3HMXKY€EThCsl Ha 8-10%, npu Ha 35-50 % 1 npu rubokiit Ha 98-99 %. Kpim Toro,
PO3pOOICHUI Psi 3aXO/IIB, IO JAO3BOJISIIOTH OOPOTHUCS 13 TIPOIeCOM eBTpodiKarlii
Oe3nocepeHbO y BOJOMMAX, HAMPHUKIIAJ IITy4YHE 30UIBIICHHS 3MICTYy KHUCHIO 3a
JIOTIOMOTO0 aepaliifHuX yCcTaHOBOK. Taki yCTaHOBKHM MpaIioloTh y 1ieil yac y PO,
[Tompmi, IlIBemii # iHmwM kpaiHam. [l 3HWKEHHS POCTY BOJOPOCTEH Yy
BOJIOMIMax BUKOPHUCTAIOTh pi3HI repOinuau. OaHaK yCTaHOBJIEHO, IO JJISI YMOB
BenukoOpuTaHii BapTiCTh TIMOOKOrO0 OYMINECHHS CTIYHMX BOJ BiJl Ol0M€HHHX
pEUYOBUH OyJ/ie HIK4Ye, HDK BapTICTh repOIln/IiB, BATPAYCHUX HA 3HUKCHHS POCTY
BOZIOPOCTEW y BoMoMax. ICTOTHUM JyUisi OCTaHHIX € 3HWIKEHHS KOHIIEHTparlil

HITPATIB, IO MPEACTaBIAIOTH HEOE3MEKy A 3J0pOB'S JIOJUHU. BCecBITHROIO
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OpraHi3aIli€l0 OXOpPOHM 3JIOPOB'SS TPAHWUYHO TIPUITYCTUMA KOHIIEHTpAIlis

HITpaTIB y MUTHIN BOJII MpHitHATA piBHOT 45 Mr/i abo B nepepaxyBaHH1 Ha a30T 10
MT/J, Taka K BEJIWYWHA TPHUHHSATA TO CaHITApHUX HOpPMax JJIsi BOAM BOJIOWM.
KinpkicTs 1 XapakTep cmnoiyk a3oTy H ¢ochopy BIUIMBAIOTH Ha 3arajbHYy
MPOIYKTUBHICTh BOJOWM, BHACTIJIOK YOTO BOHHM BKIIIOUYEHI B YHCJIO TOJIOBHUX

MOKA3HUKIB IMPHU OIIHII CTYNEHS 3a0pyIHEHHS.

Jlst BUanieHHs a3oTy, 1m0 rnepedyBae B CTIYHUX BOJAX Yy BUTJIAJ BUIBHOTO
amiaKy, coJied aMOHII0 ¥ HITpaTiB, BUKOPUCTAIOTHCA HACTYMHI METOJHU: OTIyBKa
amiaKy; BHJAJE€HHS HITpaTIB CHOCOOOM 10HHOTO OOMIiHY, TrinepQiiabTpalii,
CJIEKTPOJII3Y; BIJIHOBJICHHS HITPATIB J0 MOJEKYJSIPHOTO a30Ty XIMIYHUM a0o

010JI0TTYHUM CITIOCOOOM (JIeHITpUDIKaIlis).

9.5 Biosioriuna nenirpudikaunis

[Ipu neniTpudikamii KOHIIEHTpalls aMOHIMHOTO a30Ty 3MIHIOETHCS
HE3HAuHO. [3 1i€i MpUYMHU HEOOXITHO MOMEPETHFO OKUCIUTH aMOHIMHUN a30T y
HITPUTH ¥ HITpaTH. Peakiis 3A11CHIOETCA MIKPOOPTraHi3MaMH, 110 HITPU(IKYIOTb,

1 IpOTIKae y ABI CTai:

4 NH, +70, — 4HNO, + 6 H ,0 9.1)
JHNO, + 0, — 2HNO, 9.2)

3anexHO B TOTO, Y SAKHUX CIOPYKEHHSAX 3IIHCHIOIOTBCA MPOIIECH

HiTpudikamii i geHITpudiKallii, po3pi3HAIOTh OJHE-, IBOX 1 TPHOXCTAAINHI CXEMH.
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[Ipy onmHOCTaIHINA CXeMi BJIAIITOBYIOTh A€POTEHKH 13 IMPOJIOBKEHOIO
aepalli€ro, oJlHa CEeKIlis B SIKI BUIUISAETHCS JJIS BIAHOBJICHHS a30Ty HITPATIB J0
razonoaioHoro asoty (puc.9.6a). KpiM Takmx aepoTEHKIB TpHU OJHOCTAIINHIN
CXeM1 MOKJIUBUH MPUCTPIM KOHTAKTHOI'O CTadiIi3aTopa, Tak caMO PO3JILJICHOTO Ha
30HU (puC. 9.60); B OJHIN 3 HUX BIIOYBAETHCSI OKUCITIOBAHHS aMOHIMHOTO a30Ty 10
a30Ty HITPUTIB 1 HITpaTiB, B IHIIIN - BIJHOBJICHHS HITPaTiB. 3a OJHOCTAIIHHOIO
cxemoro mpaioe Monackka craniisa (Micto bocton). Pexxum pobotu aeporeHka
BCTAHOBJICHUH 3 PO3PaXyHKY 3HI)KCHHS KOHIICHTpAIlli a30Ty B OUMIICHUX CTIYHUX
BoJax Ha 75 % (mpu 3BUYAHOMY METO/I1 aepallli 3HUKEHHSI KOHIIGHTpaIlli a30Ty B
aeporenke ctaHoBuTh 20 - 50 %). [lepma ctamis HamiBaepOOHOTO OKUCIIOBAHHS
3MIIACHIOETHCS B MEpUIN CeKLIi aepoTeHka (0e3 moaadi MOBITPs) MPU MIHIMAJIbHIN
KOHIIEHTpAIlli pO3YMHEHOr0 KUCHIO. OKUCITIOBAYEM € KUCEHb HITPATIB OUUILEHUX
BOJ, 1110 MOAAIOTHCSA B MEPILY CEKI[IO 13 BTOPUHHUX BIACTIMHUKIB. Y Ipyrid CeKiil
aepoTeHKa OKHMCHMI mporiec BiOyBaeTbes mpu aepaiii. [Ipu mipomy 3a paxyHOK

KHCHIO TIOBITPSI 3aBEPUIYETHCA MPOLEC HITpUPIKALIT].

a)

>t OO+ N N | e
i | 3 3 2
[ BoaBpamuerd un

]

Pucynok 9.6 - Ognocraziiina cxema neHitpudikarii

[Tpu nBOXcTamiHIA cXxeml MOMJIMBI HACTYNHI BapiaHTH: A€POTEHKH 13

MPOJIOBXKEHOIO aepaliielo i 130JiboBaHUM JAeHuUTpudikaropom (puc. 9.7, a);
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KOHTAKTHUM cTablai3aTop 3 1307b0BaHUM JeHuTpudikaropom (puc. 9.7,6);
3BUYAHUM aepOTeHK 1 3MilllyBa4, sKI SBJISIIOTH CO00I0 KOMOIHOBaHE

CIIOPYJIXKEHHSI, pO3/IlJieHe Ha 30HU HiTpudikaiii it aeHiTpudikaiii (puc. 9.7).

|

==y pinm | ,"F

} 1

—-—?3-[_" L0y« NOg

Pucynok 9.7 - JIBoxcTaaiitHa cxema JeHITpudikarii

[Tpu TproxcTafmiiiHiii cxeMi 00poOKa PO3MIISETHLCA HA TpH MIa0Ji: aepartis,
HiTpudikamis W agenitpudikauis. Ha puc.9.8 mnpeacrasneni Moaudikarii
TPHOXCTAAINHIA CXEMH, PO3MOBCIOJPKCHOI Ha psal cTaHiiil 3a pyoexem. Ilo
BapianTi | HUTpHUdiMpoBaHi CTIYHI BOAU MOAAIOTHCA B JCHUTPUDIKATOP, MOTIM
MmiagalThes BiacTotoBaHHO. [lo BapianTi II micnms HiTpudikamii CTi4HI BOIU
HiIIAI0TECA  ACHITpU(IKAIl B PEakTopi, 3aBaHTAXKEHOMY JIpPIOHO3EPHUCTOIO
Hacazkoro. 1o BapianTi Il nenitpudikariis 3MiHCHIOETHCS B TeHUTpHUbIKATOpaXx 13
rpyOO3EpHUCTUM 3aBAHTAKEHHSIM, MICJSI YOrO CTIYHI BOJM HAIPaBISIOTHCS Ha

(GUIBTPH 13 36PHUCTUM 3aBaHTAXKEHHSIM.
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1 - aeporeHk; 2 - BiACTIMHMK; 3 - HITpU(DIMKATOp; 4 - BIACTIMHUK IMICI
HiTpudikaTopa; S5 - AcHITpUPIKATOP BIAKPUTHH; 6 - BIACTIHHUK MICIA
neHitpudikaropa; 7,8 - AeHITpo(dIKaTOpW BIANOBIAHO 13 JApIOHO3EPHUCTUM 1

rpy0O3EpHUCTUM 3aBAHTAKEHHAM; 9 - MIIAHUI PLIBTP

Pucynok 9.8 - Tpwoxcramiiina cxema aenitpudikamii (I - Il - HOMEpa

BapIaHTIB)

Tproxcranmiiina 00poOka BHUMarae HANOUIBIIMX KaIMTAIBPHUX BKJIAJICHD,
OJIHAK Ma€ He3arepeuHi MepeBard B 3MICTI HaJIIMHOCTI, CTAOLIBHOCTI W MPOCTOTH
nii. Kpim Ttoro, 1 cxema 3abe3medye TOCHITOBHICTh PEakiliii MepeTBOPEHHS
a30TUCTHUX CMOJIYK Yy Ta3onojiOHUIM a30T, Kpallle BUIAJICHHS BYTJEII0, BUCOKUN
cTymiHb HiTpudikamii W aenitpudikaiii, MO 0OYMOBICHO BHUKOPHUCTAHHAM
130JJbOBAHOT  MYJIOBOi ~ KyJnbTypu. BupalieHHsS ByrJemio 3  OJHOYACHOIO
HiTpudikamieto (puc. 9.6a 1 9.7a) Bumarae TpuUBaJIOro dYacy aeparii as

HITpUIKAIli, 10 y CBOIO Yepry IPUBOAUTD J10 30UIbILIEHHS 00'€MY CIIOPYIKEHb.

Sk ykazyBamocs BuIle, AN NOpOLECiB JAeHITpudikamii MOXyTh OyTH

BUKOPHUCTaHI pe3epByapH 3 MEPEMIIIyBaHHSAM, a TAKOXK KOJIOHM 3 HacaJkamu 13
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IpaBIiHUX 3€peH JaiaMeTpoM 2,5 nuB ab0 4acTOK rpaBiio giaMeTpoM 2-4 MM.

OinbTpHU - ACHITPU(DPIKATOPH MOMKHA 3aCTOCOBYBATH B CXeMax, MPEACTABICHUX Ha
main. 3 (Bapiantu II 1 III). Kpim Toro, Ha IeAKMX OYMCHUX CHOPYIKEHHIX QLIBTPH
- NeHITpU(IKATOPH BCTAHOBIIIOIOTH O€3M10CePEIHBO MICIIs BTOPUHHUX BIJCTIHHHUKIB
(puc. 9.7a). @inbTpH - ASHITPUIKATOPH 1I€ANBHO TPUCTOCOBAHI JIJIs1 (HOPMYBaHHS
O10TUTIBKH, 3acesieHo0i JeHIpupUIUpyomeo MiKpoQIoporo, Ul HUX XapaKTepHHMA
MaJIiii BUHOC 3Ba)KEHUX PEYOBHH, BIACYTHS HEOOXIAHICTh Y PEUUPKYJIAIIT CTIYHUX
BOJl 1 aKTUBHOTO MYJy, IOTpPiOHA MEHILIA TPUBAIICTh MEPEOYBAHHS CTIYHHUX BOJ Y

CHOPY/IKEHHI.

Y HJI BOAT'EO B pe3ynbTaTi HOCHIKEHb IO BUJAJICHHIO a30Ty HITPATHOI
dbopmu B nporieci 6ioximiyHoi AeHiTpudikamii (H. B. Kpasuosa it E. B. Cokomnona)
BCTAHOBJICHO, IO 3aJIeKHO BIJ KOHCTPYKIl (UIbTpa 3MIHIOETHCSA CIIOTYyKa
CIIOPY/IKEHb JUIsl 3M1MCHEHHS mpoliecy AeHiTpudikaii. Pexxum podoTu rpaBiitHUX
G1IBTPOB - NeHITPUDIKATOPOB OJU3BKUHN 10 pexuMy poOoTu 010puIbTpiB. Y Mipy
poOOTH TpaBiiiHUX (GIIBTPIB HA 3aBAaHTAKEHHI PO3BUBAETHCS O10TITIBKA, 3acelieHa
JEHITPUPUITHPYIOMIUMHI MIKpOOpraHisMamMu. YacTKOBO BOHa BUHOCUTHCS TTOTOKOM
piAMHU, 1 TOMYy Micias TpaBiMHMX (UIBTPIB - ACHITPUPUKATOPOB HEOOX1IHA

YCTaHOBKA 3BUYAHUX (PLIBTPIB.

CriuH1 BOAM, IO MICTSTh 3HAYHY KUIBKICTh a30Ty HITpAaTHOI (HOpMH, mepe
MoJaver0 Ha 3arajbHl OYMCHI CIOPYKEHHS JOLUUIBHO TMiagaBaTv 0O0poOIll Ha
JOKaJIbHUX ycTaHOBKax. s 11i€i MeTH MOXyThb OyTH BHUKOPHUCTaHI amapatu 3
KOHTAaKTHUM CEPEIOBUINEM, 30KpeMa, IUIBKOBI GIIbTpU - JAeHiTpudikatopu

kouctpykiii HAI BOAT'EO.

[TniBkoBi1 aeHiTpudikatopu (puc.9.9), 1Mo NOpamoTs 3a MPUHIUIIOM
610(p1IBTPIB, MOKYTh 3aCTOCOBYBATUCS JJII OUYHUIIICHHS CTIYHUX BOJ 13 IITUPOKHUM
JI1alma30HOM BHXIJIHUX KOHIIEHTpAIlld HITpaTHOro a3oTy. [Ipu KoHLEeHTpalisx, 110
He TepeBUNTyI0Th 500 MTI/1, BUKOPUCTAETHCS OJHOCTYIMIHYACTA CXeMa OOpOOKH,

npu koHueHtpaiisx 500-1000 mr/n pekoMeHAyeThCSI ABOCTYIIHYACTA CXeMa, IO
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CKiIajaeTbcsi 3 JeHiTpudikatopa [ mabns, nae BiAOYBa€TbCS 3HUIKEHHS

KOHIIEHTpaIli HiTpaTHOTO a30Ty A0 350-500 mr/i, 1 nenitpudikaropa 11 mabns, ne
KOHIIEHTpAIlisl 3HIKY€EThCS 10 HEoOX1MHUX Mex. g 000X mabiiB MOXyTh OyTH
BUKOPHUCTaHI OJTHAKOBI CHOPY/DKEHHS. TpUBaIICTh nepeOyBaHHS CTIYHHUX BOJ Y

IUTIBKOBUX JEHITpHU(iIKaTopax 2-3 roJIMHU.

E R Y
Lam

weimay b
corm o e i e
(=i

TR

1 - momauya BuUXigHOT BOJAM; 2 - PO3MOALIBHA CHUCTEMA; 3-BOJIO3NUB: 4-
MOJIMBUHUWIXJIOPU/IHBIE TUTIBKH; S-30HA MOCBITJIIHHS: 6-BIACTiHA 30HA; 7-BUITYCK

ocanmy

Pucynok 9.9 - ITniBkoBuii nenutpudikatop

SIK KOHTaKkTHE CEpPEeJOBHILNE BHUKOPHUCTAIOTHCS IUIACTMACOBI  PYJIOHHI

Matepianu (IUTIBKM BIHMIUIACTOBI, mepdopoBaHi, roppoBaHi i T.4.). OCHOBHOMO
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NepeBaror0 BUKOPHUCTAHHS IIMX MAaTepialiB € MOXJIMBICTh YCTAaHOBKH iX B
amapaTty 1o HampsMKy pyxy Bomu. lle He mepemkomkae HOPMAJIbHOMY POCTY
JTEHUTPUQIIUPYIONIOi OIOTUTIBKY W CHPHSE 3MUBY 11 HAJJIUITKOBOI KUTBKOCT1, YUM

BUKJTFOYAETHCS CTICIIaIbHA pEereHepalrisl 3aBaHTa)KEHHS.

9.6 I'tnboKka 04HCTKA CTIYHUX BOJ BiA cnoayk ¢gocpopy

[Ipu xonnentpamii ¢ochopy y Bomi Bogoiimu Menm 0,001 wmr/n
eBTpodiKallisi He CHocTepiraerbcsi. BenuunHa NpUIYCTUMOI KOHIIEHTpAIil
dbochopy B CTIYHHUX BOJAX 3aJCKHUTh BIJl PO3BEJACHHS CTIYHHUX BOJ y BOIOMMI,
(OHOBIM KOHLEHTpaIlli B HboMy (ocopy, HASBHOCTI 1HIIUX JKepen GpocdaTiB y

CTI4HIM BOJI ¥ 3BUYaitHO nipuitmMaeThes piBHoi 0,01-0,1 mr/m.

OcHoBHUM kepenioM ¢ochopy Yy BHPOOHMYMX CTIYHUX BOJAX €
cuntetnuanx CITAP. Konnentpariist pocopy B Takux CTIYHUX BOJAX MOXKE OyTH
pI3HOI 3aJeXHO BIJ MNPU3HAYEHHS BOJAM B IMPOMUCIOBOCTI. biiblnia yacThHa

dbochopy nepedyBae B CTIUHIN BOJII B pO3UMHEHOMY CTaHI.

Cepen pi3HMX METOIB O10JIOTIYHE OUYHWIECHHS BUPOOHMUYMX CTIYHUX BOJ B
aepOTEHKAaX, OYEBUIHO, € HAUOUIbII €PEKTUBHOIO JJI 3HIKEHHS 3MicTy hocdopy.
3anumkoBa KiIbKICTh ¢ochopy miciast oOpoOkM B aepoTeHKaX 1 BTOPHMHHHX
BIJICTIHHUKAX MOKe OyTH BUJydeHE Ha MBUAKUX (DUIbTpax 3 0OpOOKOIO CTIUHUX
BOJ XIMIYHUMH peareHTamu - COJISIMUA aJIIOMIHIIO ¥ 3aii3a, MOJieIeKTPOJITaMu.
Butpatu peareHTIB BH3HAYalOThCA JIOCBITYEHUM muIsIXxoM. HaliMeHina BuTpara
pEareHTiB CIOCTEPIracThCsl MPU BBENCHHI iX y O10JO0TIYHO OYMINECHI CTIYHI BOJHU
nepea MBUAKAMU (UIBTpAMU [UISXOM BUKOPUCTAHHS METOJy KOHTAaKTHOTO

KOaryJIroBaHH:.
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[Ipu 3a0pyIHEHHSX, XapaKTEPHUX JJIs MOOYTOBUX CTIUHMX BOJ (3MICT
saragsHoro docdopy 15-20 mr/n y mepepaxysauni va PO*,, docdaris 7-9 mr/n),
BBEJICHHSIM MAaKCUMAJIbHO TPUITYCTUMUX [103 KOATYJISIHTY 3HWXKYIOTH 3MICT
dbochopy Ha 90 %; 3amumkoBuil 3micT ¢Gochopy B OYHINEHIH BOAI B IbOMY
BUIIAJIKy CTaHOBUTH 2-3 wmr/i, a ¢ocdartiB - 0,2- 0,4 mr/n. OgHOUacHO i3 UM
3aB/ISIKA KOAryJIOBaHHIO JOCSTAETHCA TOCHTh BUCOKA €()EKTHBHICTH TJIMOOKOTO

OUHUIIEHHS: 3MICT 3BAXKEHUX peUoBUH Yy QuibTpati 3 mr/m, 3HmkeHHss bCKs go 60-

80 % 1 XCK no 40-60 %.

Kpammm peareHToM 1151 XIMIKO-01010T1YHOTO BUTATY (HOchOpy BBAKAETHCS
cipuyaHOKHUCIIUU amoMiHii. [Ipy BUKOpHCTaHHI IILOTO KOATYJSHTY KpPIM BUAJICHHS
dbochopy gocsraeTbcst OUIbIle MOBHE BUAAICHHS OaKTEpiil, YUM MPU 3aCTOCYBaHHI
1HIWMX KoarynsHTiB. [Ipu pomy BennumHa pH 3anumaeTscst B Mexax HOPMHU ISt

010JIOTTYHOI'O OYHUILIEHHS CTIYHUX BOJI.

JlonaBaHHs B a€pOTEHK KUCJIMX PO3YMHIB COJIEH TPUBAJIECHTHOTO aFOMIHIIO,
abo 3ayi3a MOXK€ 3pyMHYBaTH AKTHUBHUN MyJl, SIKIIO B pe3yJbTaTl TiAPONI3Y
QTIOMIHIIO JTY>KHICTh BOJM 3HU3UTHCS 710, HYJISI, TOMY JUIsl CTIYHUX BOJI 3 HU3bKOIO
JYKHICTIO PEKOMEHAYEThCS iX mimyxyBaHHsA. Ha edekTuBHICTH mpolecy
010JIOTIYHOTO OKHUCIIIOBaHHSI OPraHIYHUX CIOJYK MPUCYTHICTh KOAryJsHTIB JUJISt

BUJAJIEHHS (poCPOpy B a€POTEHKAX Y 3a3HAUCHUX J03aX HE BIUIMBAE.

IIuTaHHA 18 CAMOKOHTPOJIIO

1. [TosicHIT 3aranbH1 TPUHITUIHN O010J0TIYHOTO OYHUIIICHHS BOJIH.

2.  SIki ICHYIOThb cnopyad Jjsi G10JIOTIYHOTO OYHMIIEHHS CTIYHUX BOJ B
IPUPOAHUX YMOBax?

3.  SMxi iCHYIOTh cHopyau OI10JOTIYHOTO OYHIIEHHS CTIYHHUX BOJ Y

HITYYHUX YMOBaXx?
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4, B sikux BuMaakax 3aCTOCOBYIOThH 010JI0T1UHI CTaBKH JJIsl OUUIIICHHS
CTIYHUX BOX?

5.  IlepeBaru Ta HEIOMIKM OYUIICHHS CTIYHUX BOJ HA MOJSIX QiibTparii i
HOJISIX 3POLICHHS.

6.  3aranpHi npuUHIMUIHA pOOOTH Ta €(HEKTUBHICTh OYUIICHHS CTIYHUX BOJ

Ha 610¢1IbTpax.

7. [TosicHITh TIpo1iec 610JI0TTYHOTO OYUILICHHS CTIYHUX BOJ B aCPOTCHKY.
8.  Ilpwumnu Ta HaCHIAKK TpoIiecy eBTpodikarii.
9. Metoau ouMIIEeHHS CTIYHUX BOJ BiJl a30TY.

10. Meroau ounIlieHHs CTIYHUX BOJ Bi dhochopy.
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Jlekmis Ne 10
Tema: «O0poOKa Ta 3HENIKOIKEHHSI 0Ca/iB 0UMCHUX CHOPYI»

[ nan

10.1 Kunacudikariis ocaaiB

10.2 MexaHni3M yTBOPEHHS 1 CTPYKTypa 0CajliB
10.3 Cxknag ocaniB

10.4 BaactuBocTi ocaiB

10.5 3B's30k BoJyorH i3 TBEpAOIO (Pa3oro ocamy
10.6 VYwmuisHeHHS ocaiB

10.7 3HEeBOJHIOBaHHS OCA/IB y MPUPOJHUX YMOBAX

10.8 MexaHiuHe 3HEBOAHIOBAHHS OCA/IiB

10.1 Knacudgikanis ocaais

Benuka po3maiTicTh ocaliB, IO YTBOPATHCS B TNPOLECI OYMILECHHS
OPUPOAHUX BOA PI3HOI BUXIJHOI SIKOCTI, CHOPUYUHSIETHCS HEOOXITHICTH
cuctemMaTuzaiii ¥ kiacudikaiii ocaiiB AJs MOJETIeHHS BUOOPY ONTUMAIbHUX

npUioMiB IXHBOT 00poOKU. Ocaau NPUPOAHUX BOA MOXKYTh OyTH Kilacu(iKOBaHI:
a) N0 TMOXOKEHHIO: OCagd BOJA TOBEPXHEBHUX JDKEpel 1 O0caaud BOA

MIJI3EMHUX JHKEPEIT,;

0) Mo SIKOCTI BOJM JDKEpEeNa: OcaJy MOBEPXHEBUX BOJ (XapaKTEpHU3YIOThCS

BiiHOMIEHHAM I k MyTHOCTI M BHX1IHOi BOJIM) — MaJl0 MyTHUX KOJIbOPOBHX BOJI
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(17/M >10zpao-nlme ), BOA CEPEOHBOI  KOJBOPOBOCTI ¥  MYTHOCTI

(1< 171 M <102pao- nl me ), BOJ MABUILEHOT MyTHOCTI (Z]/ M <12pao-nl me ); ocamn
Mi3eMHUX BOJ| (XapakTepu3yIThCA 10 BHUAY BH3HAYaJIbHOTO 3a0pyIHEHHS
BUXITHOT BOAM) — 3aJi30BMICHI, MIABHUIICHI TBEPAOCTi, MO MICTATh ¢GTOp abo

MapraHelp M IHIIIE;

B) 10 BUJy pPEareHTIB, BUKOPHCTOBYBAHUX IPH OYMUIIICHHI BOIHU: OCAJH,
YTBOPEHI 3a JOMOMOTro0 coieil Al 1 Fe, (GJIOKYJISHTIB, CIIOTYYEHHS MiHEpATbHUX

KOAryJIsiHTIB 1 JIOKYJISIHTIB;

I) 3a yMOBAaMH YyTBOPEHHS: OCaJd 3 BUICTIHHUKIB 1 OCBITIIOBAYiB 31
3BAXEHUM I1apOM, IPOMHUBHHUX BOJ (UIBTPIB, NMPOMUBHUX BOJ KOHTAKTHUX

OCBITJIIOBaY1B, PO3YMHHUX OaKiB pEeareHTIB;

1) TO0 3JaTHOCTI BiJjaBaTh BOJY: OCaad, IO JIETKO BIAAAIOTh BOAY,
3HEBOJHIOBAHHS SKMX MOXe OyTH 3jiiicHeHe 0e3 MoIepeHbOl MiArOTOBKH abo 3
JIOJIaBaHHSIM HEBEJIMKUX KUIBKOCTEW peareHTIB, 1 O0CaJi 3 HU3BKOK 3/IaTHICTIO
Bi/IJIaBaTU BOJAY, SKI MOXYTh 30€3BOJHIOBATUCS TIILKU MICJS TONEPEIHbOI
MITOTOBKA  IIIIXOM  JOJAaBaHHS  IJBUIICHUX 703  XiMpeareHToB  abo

NONEePEeIHHOT0 MPOMOPOKYBAHHA 1 B1ITaBaHHS.

Jlo ocaziB MOBEPXHEBUX BOJ MOXHA TaKOX BIAHECTH BIJIXOJH, 3aTPUMYBaH1

Ha MIKpO(UIbTpax, OCHOBHY Macy SIKMX CTaHOBJISTh MIKPO BOJIOPOCTI.

10.2 MexaHi3M yTBOpPeHHS i CTPYKTYypa ocaiiB

Ocamu yTBOPATHCS TPHU OYMINEHHI TPUPOJHUX BOJA BiJ HAJIUIITKOBOTO
BMICTY PO3UMHEHHX Y HHUX PEUOBHUH, a TAKOX BIJ] IUIAHKTOHIB 1 3a0pyIHEHb, IO
HAJXOJSTh Y BOJHI JKEpEIa 3 JOIMOBUMH, MOTAJTUMU W CTIYHUMH BOJAAMH 1 PIYOK,

10 BUXOJISITh Y PE3YJAbTaTI PO3MUBY PYCSBIB 1 TOP(OBHIII.
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VY 3aranbHOMY B OCayl BOJ TOBEPXHEBUX JKEPEIN SBISIOTH COOOIO
CKJIaJHy 0araTOKOMIIOHEHTHY MIPOCTOPOBY CHCTEMY 13 CHJIBHO pO3BUTHI
MOBEPXHEI0, IO TMOEAHYE B €IWHE IIUJIE BEIUKUA KOMIUIEKC PI3HUX TI0
MOXO/PKEHHIO, SKOCTI M BIACTUBOCTSAM peyoBUH. OCHOBHMMU KOMIIOHEHTAMH
ocamy € MPOAYKTH TiAPOMI3y XIMIYHUX PEareHTIB y CIOJY4YCHHI 3 MiHEPATIbHUMH
peUuoOBMHAMH ¥ OpraHiYHMUMU pedoBHMHaMU ((iTo- 1 300 - TUIAHKTOHOM,
MIKpPOOPraHi3MiB 1 1HIII PEYOBHHHU), a TAKOX HEPO3UMHHI JIOMIIIKH, BHECCHI Y

BOJLY Pa30M 3 KOAryJsHTOM.

HaiiGinp1mn mupoke MOMMpPEHHs SK XIMIYHI peareHTH JUisl OUYUIIEHHS BOIU
OJlep>KaJId MIHEpallbHI KOAryJsiHTU y BUIJISIAL coseid Al 1 Fe, mjo oOyMOBIIOE
HasBHICTh B OIIaJIax 3HAYHMX KIUTBKOCTEH TiApaToBaHUX OKUCIIB Al 1 Fe, 110

BU3HAYAIOTh BJIACTUBOCTEMN OCaLy.

Oxkuc, 1m0 YyTBOPUTHCA MpU OOpoOIll BOAM KaTioHaMu (IIOKYJISTHTIB,
XapaKTepU3yrThCsl OUTBIIUMHU W MIIIHUMU TUTACTIBISIMU, YUM MPU BUKOPUCTAHHI
KOaryJsiHTiB. AHIOHHI  (JIOKYJISSHTH  BUKOPHUCTAIOTBCA B CIIOJY4YEHHI 3
MiHEpaIbHUMU KoaryisHutamu. Ocaf, 1o YTBOPUTHCS MPU LIbOMY, CKJIAIA€ThCA 13
3a0pyaHEHb, KOAryJbOBaHUX TiAPOKCUIOM Al 1 Fe B IUIAcTiBII, 5Kl 00'€qHAHI Y
BEJIMKI arperatd 3a JIOIOMOTOI0 MAakpolOHIB  (JIOKYJISHTIB. AJCOpOYSIChH
OJIHOYACHO Ha JEKUJIbKOX TBEPAMX YacTKaX, [0 HAJIEKATh PI3HUM IUIACTIBISAM, IIi
MaKpOIOHM MOEIHYIOTh BCIO Macy Ocajay MOJIMEPHUMHU MICTKAMHU B €IUHE ILILJIE.
VYKpyNHEHHS 3BaKEHUX Y BOJI YaCTOK BIAOYBAE€THCS 3aBASKU 3JIMIIAHHIO iX MIX
cO0O0I0 MiJ AIEF0 MOJIEKYJISIPHUX CHJT IPUTSITAHHS (MOJIEKYJISIPHE MPUTATaAHHS > CUJI
BIJINITOBXYBAaHHs, OOYMOBJICHMX HAasIBHICTIO B YaCTOK 3apsjy OJHOTO 3HaKa i

MOABIMHOTO €JIEKTPUYHOTO Iapy).

KinbkicTh ocafiB, 110 YTBOPSTHCS, 3aJIEKHO BiJ] IKOCTI 00pOOIIFOBAaHOT BOIH,
BHJTy 3aCTOCOBYBaHUX KOAryJISTHTIB, KOHCTPYKTHBHUX OCOOJIMBOCTEH CIIOPY/IXKEHb,
y SIKHX OCQKYEThCS OCal, 3MIHIOEThCS 3BU4YaitHO Bix 0,1% mo 1%, a B okpemmx

BUIAIKaX focsrae 5% o0'eMy BOJIH, IO OUHIIAETHCA.



182

10.3 Cxkaag ocaniB

JlucriepciitHuil CKiaj 0cajiB MPUPOJIHUX BOJ| MOBEPXHEBUX BOJHUX JIKEpEI
MPEACTABIICHUA TPy0O MUCIIEPCHUMHU MIHEPATBbHUMHU W OpPraHIYHHUMH YacTKaMHu

po3mipoM Big 107 mu 1 OlIbIIIE.

Jlo rpy00 AWCHEpCHUX BIMHOCATHCS IMIIIAHI ¥ TIWHUCTI YaCTKU, YACTKU
KapOOHATHHX TMOPIJI, TIAPOOKUCY METANTIB, MYJI, MIKPOOPTaHi3MH i 1HIII pEYOBUHHU.
Jlo KOJIOIZHOTO CTaBJSATHCS MIHEpaANbHI ¥ OpraHiuHi YacTKU TPYHTIB, TJIMHH,
OPOJIYKTH O KUTTEIISIILHOCTI BOJHUX OPTraHi3MIB 1 POCIMHHOCTI, TYMIHOBI

PEUYOBUHH.

I'panynomeTpuuHMil CKJIaJ 3BaXEHMX YacCTOK Yy TMPUPOJHUX BOJAX
3aCTOCOBYETHCS 3aJIEKHO BiJl BUY BOJHOTO JiKepesna. BMICT 3BaKeHUX PEYOBUH Y
BOJIl OJTHOTO BOJHOTO JDKEpesa 3aJeKUTh BiJi CE30HHUX KOJUBaHb. Y PIBHUHHUX

pikax 3MicT 3BaykeHuX peuoBuH Bia 10 g0 300Mr/m.

[cTOoTHUI BIUIMB Ha TPAHYJIOMETPUYHHUUN CKIIaJ Ocamy poOJsTh T'yMiHOBI
pEUYOBHHH, 10 TNepeOyBalOTh Yy KOJOIAHOMY ¥ PO3YMHEHOMY CTaHi, 1

CIIBBITHOIIEHHS PI3HUX IXHIX (OPM.

BignoBigHO 140 METOAMKMA BU3HAYEHHS XIMIYHOTO CKJIAay HPHUPOIHOT
MIHEPAJIbHOI CHUPOBHHHM B CYXOMY 3aJIMIIKY, OJCPKYBAaHOMY IPU BUCYIIYBaHHI
ocaly A0 MOCTIHHOT Macu mpu t=105"C, 3HAXOMATh Yy BIJICOTKaX HEPOIUYMHHUU

3aJIMIIOK, BTpatu mnpu npoxkaproBanHi, XCK, Bmict SiO,, AL,O,, Fe,0,, CaO,

MgO 1 OpraHiYHUX PEYOBHH.

Jlist cBixkux ocaniB (oaepyBaHuX micist 45-60 XB. BiJICTOIOBaHHS) BUCOKO
KOJIbOPOBUX Maji0 MYTHUX BOJ 3MICT CyXoi pedoBWHU cTaHOBUTH 0,3-0,4%, mis
OCaJIiB BOJI CepeHBOI KOJbOPOBOCTI ¥ MyTHOCTI - 0,4-0,8% 1 17151 OcafiB MyTHHUX

Box - 0,8-3% 1 OubIIIE.
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HasiBHicTh B OcCaii MiHEpadbHUX JAOMIIIOK y BUIJISAL IMICKY, TJIMHH M
IHIIMX PCYOBHH XapaKTEPH3YEThCS HEPO3YMHHUM OCAJIOM, OTPUMAHUM IIPH
00po0r1i cyxoi peuoBuHU ocaaxy HCl. B ocaai MyTHHX BOJ HEPO3UHMHHHM 3aJTUIIIOK

ctaHoBUTH 40-50%, y TOM 4ac sk B ocaji KOJIbOPOBHUX BOJI - juiie 2-15%.

OpraniyHa 4acTMHA CyXHX PEUYOBUH MPHUOIU3HO BHU3HAYAETHCS B MPOILEC]
iXHBOrO TIpoXkKaproBaHHSA Tpu t=500°C 10 mnocrtiiiHOi Macu. Btpatu mnpu
IpOXKApIOBaHHI BU3HAYAIOTHCS CIIBBIIHOIIEHHSM KOJHOPOBOCTI W MYTHOCTI
BUXIJTHOT BOJIM, @ TaK0X BHU3HAYEHHS KUIBKOCTI OPTraHiYHOIO BYTIJICLO, IO
3a0e3nedye OJep:KaHHs MOPIBHAHHKUX PE3yJIbTATIB MPU aHai31 pi3HUX BOJ. Bmict
y CYyXOMY 3aJIMIIKy OPTaHIYHOTO BYTJICIIO KOJWBAETHCS U KOJIBOPOBUX MAajo
MYTHHUX BOJ y Mexkax BiJl 5 10 20% 1 OibIie, a JjIsi MyTHUX MaJjio KOJIbOPOBHX - 70

5%.

Kinbkicts okucy SiO, B omajgax KOJbOPOBUX MaJl0 MyTHUX BOJ| CTAHOBUTH
1-10% macu cyxoi pe4oBuHH, a B omagax MyTHuX Boa — 50%. Bwmict Fe 1 Al
BU3HAYAETHCSI B OCHOBHOMY BHJIOM 1 KUIBKICTIO KOATyJISIHTIB, BHKOPUCTOBYBaHUX Y

MPOILIEC OUHIIICHHS.

BuBueHHs1 0aKTEP10JOTIYHOTO CKJIAAy OCaJlIB MPUPOJHUX BOJ MAE BAXKIIUBE
3HAUEHHA JUIsl PIIIICHHS MUTaHb, MOB'S3aHUX 13 TPUBAIICTIO 30epiraHHs OCaJlIB y
TEXHOJIOTIYHUX CHOPYKCHHSX, HEOOXIJHICTIO 3HE3apakyBaHHS OCAJIB Mepe.

iXHIM BUJIQJICHHSIM 31 CTAHIIIT 1 MOYKJIMBICTIO IXHBO1 HACTYIHOI YTHITI3aIlii.

HocmimxeHHs: 6akTepiaaTbHOTO CKIaAy OCadiB, TOKa3allu, 0 JIJIS 0CaliB BOJ
XapaKTepHa HAsBHICTb BET€TATUBHUX 1 COPOBUX (hopm Oakrtepiit (13 MPUCYTHICTIO
rHuibHuX).  bakrtepii coli y 3a3HaueHux omagax Oynmu BiacytHi. [lpum
3HE3apakyBaHHI BOAM 3aCTOCOBYETHCS TOIMEpPEIHE ii XJOpyBaHHA, OaKTepialibHe

3a0pyIHEHHS 0Caly P13KO 3HIKYETHCH.
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10.4 BaacTuBocTi ocaaiB

HIinpHICTF € mapaMeTpoM, IO BEIMYUHI SIKOTO MOXKHA CYIUTH TPO
CTPYKTYPY OCaJly, MOKJIMBOCTI HOT0 YIIUIBHCHHS 1 3HEBOJHIOBAHHS M IPO SAKICThH
BuxigHoi Bomu. lI[iMbHICTE Ocamy 3ajeXHWTh Bi HOTO MacoBOi KOHIICHTpaii i

IIUTPHOCTI TBEPO1 (ha3u.

HIibHICTh TJIACTIBLIB TiPOOKUCY 32 CBOIM 3HAYCHHSIM HAOJIMXKAETHCS J10
HIIILHOCTI BOJU. BOHa, TOOTO HIIIBHOCTI IJIACTIBIIB PI3HUX KOATYJSHTIB 1CTOTHO

PO3pI3HAIOTECA: OlIbllIe MIJIBbHUMHU € IulacTiBmi CaCO,, Mg(OH),, Fe(OH), i

Fe(OH ), . HaliMeHIIy mIiJIbHICTh MaIOTh TUIACTIBIN T1IPOOKHUCY Al.

301JIbIIIEHHST MYTHOCT1 BUX1THOI BOJY MPUBOJIUTH JO ITIIBUIIICHOTO 3MICTY B
ocajlli MiHEpaIbHUX JOMIIIOK 1 CKOPOYEHHIO KUTBKOCTI T1IPOOKHUCY, BITHECEHOT 110
TBepaoi (azu. LLinbHICTh Ocaxy 31 30UTBIIEHHSAM KUIBKOCTI 3BaXKEHUX PEYOBHH Y
BUXIJHIN BOI 3pocTa€. 30UIbIIEHHS 3MICTy MIHEPAJIbHUX JOMIIIOK BiOUBAETHCS
Ha CTPYKTypl Ocajay, IO TOBOPUTH IMPO 3HWIKEHHS BOJIOTOCTI ocamy. Ocam mpu
[[bOMY BUXOJUThH BAXXKUM 1 KOMIAKTHUM. [l00aBKa BUCOKOMOJIEKYJISIPHUX PEUYOBUH

pa3oM 3 MIHEpaJIbHUMH KOaryJITHTaMHU J03BOJIIE€ OACpKaTH O1JIbIIIE MIITEHUM OCa.

KonuBanHsg SKOCTI BHUXIJHOI BOJM BIJAMOBIIHO MPUBOMASITH 1O 3MiHU

IIIJILHOCTI OMaiB, III0 YTBOPSATHCS.

OnHuUM 3 TEXHIYHUX MMOKA3HUKIB € 3aTHICTh OCaay MepeMIIaTUCs il T1€0
CUJIM Barv 1Mo MOXWIiHM moBepxHi. g 37aTHICTE 1 BU3HAYAE JHUIIA CIIOPYIKEHD,
BUKOPHCTOBYBAHUX JIJISI HATPOMAJKEHHS 0CaJTy, 10 CJIiJl HACTYITHOMY BUJIaJICHHIO.
Kyt Haxuiy moBepxHi, IO BIANOBiJa€ MOYATKy CIIOB3aHHS JIEXKAdoro ocamy,
HA3WBAETHCS KYTOM KOB3aHHS ocaay. BenmnuwmHa KyTa KOB3aHHS 3aJICKHUTh BiJ

CHOJYKH ¥ CTpYKTypHu ocany. KyT KoB3aHHS 3a/1eKUTh BiJl KOHIIEHTpALli ocay.

Kyt koB3aHHS BHU3HAYa€TbCS B €MHOCTI 3 MOJBIHHUM JHUILEM. BepxHe
JHUINE Ma€ HIapHIpHE KPIIUIGHHA, 3a JOMNOMOIOI0 SIKOTO MOKHA 3MIHMTH KYT

HaxwiIy 10 o0Opit0. 3MIHIOIYM KyT Haxuily pyXJMBOrO AHMINA, BU3HAYAIOThH
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MOMEHT TI0YaTKy CIOB3aHHS ocany, 110 nepedyBae B eMHOCTI. IloyaTok pyxy
ocajJly Mo MOXWJIOMY JHHUIIY BIAMOBIJA€ KyTy KOB3aHHS JTAHOTO OCaay IpH HOro

MIEBHIM KOHIICHTpAITIi.

AHani3 JaHuX PI3HUX IOCITIIKEHb JO3BOJISIE 3pOOUTH BUCHOBOK TIPO T€, 110
MIIHICTh TJIACTIBIIB TiAPOOKUCHUX OMNAIiB MPUPOAHUX BOJ HE 3aJEKUTH Bif
pO3Mipy EPBUHHHUX YACTOK, II0 YTBOPATH IUIACTIBIN, & BU3HAYAETHCS MIIHICTIO U
YUCJIOM KOHTAKTIB B OJIMHHMII 00'€éMy BU3HAYAETHCS PO3MIPOM 1 (POPMOIO YaCTOK, a
MIIHICTh KOYKHOTO KOHTAKTy - CHJIaMH ajresii. 'paHudHa Hampyra 3pylieHHs, 110
XapaKTepu3y€e CTPYKTYPHY MILHICTh JOCHIKYBAaHUX OMNAAiB 32 METOJUKOIO
C.A.Beitnepom i [1.A.Pebunaepom, BIAMOBIIA€ MOCWICHHIO, 110 3a0e3Meuye 3CyB

IUIOCKO1 IUIAaCTUHU B ocaz[i.

Bonoricte € 0lHUM 3 OCHOBHUX NapaMmeTpiB, IO BU3HAYAIOTh KUIBKICTH 1
AKICTh OCaay, 110 YTBOPUTHCS, a OTXKE, 00'€MU U BapTICTh CHOPYIKEHb JJIs KOTO
00poOKH. 3BHUYAIHO BOJIOTICTH OMAAIB, IO YTBOPATHCS B MPOIECI pEeareHTHOTO
OUHIIICHHS BOJI TOBEPXHEBUX JDKepesl, KOMMBaeThes Big 92-94 mo 99,5-99,8%
3aJIeKHO BiJl SIKOCTI BUXIAHOI BOIM W TEXHOJOTIYHOI cxemH ii oOpoOku. Yumm
Olbllle BIJHOUICHHS KOJBOPOBOCTI /10 MYTHOCTI BHUXIJHOi BOJM, THUM OLIbIIE

BOJIOTICTh OCaay, III0 YTBOPUTHCS.

10.5 3B's130K BoJ10TH i3 TBEepAOIO (Pa3o010 ocaxy

3B'A30K BOJIOTH 13 TBEepJ0I0 (ha30t0 OOYMOBIIIOE 31aTHICTH BiJiJlaBaTH BOIY
ocally ¥ BU3HAYa€ MOXJIMBICTh 3aCTOCYBAaHHS TUX a00 1HIIMX 30€3BOIHIOBATIHLHUX

anaparis. Bcro Bojory B onajiax MOKHa pO3AUIMTH Ha YOTUPH TPYIH:

- XIMIYHO 3B'SI3aHY;

- (p13uKO-XIMIYHI 3B'S3KH;
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- MEXaHI4YHO 3B'3aHY;
- BUIBHY.

XiMI4HO 3B's13aHa BOJa BXOJIUTH JIO CKJIAIy PEYOBHUH 1 HE BUIUIIETHCS HABITh
Ipu TEPMIYHOMY CYyIIiHHI. BujaneHHs XiMI4YHO 3B'sI3aHOI BOJIOTU BEAE JO 3MIHU

MMOYaTKOBUX BJIACTUBOCTEU PCYOBHH.

@Di3UKO-XIMIYHUM 3B'SI3KOM YTPUMYETbCS aacopOIiiiiHa ¥ OCMOTHYHA

BOJIOra.

®Di3UKO-MEXaHIYHUM 3B'SI3KOM BTPUMY€ETbCA KamUIsipHa W CTPYKTypHa
BOJIOTA, @ TAKOX BOJIOTa 3MOYYBaHHS, NPU IbOMY KIJIbKICTH 3B'SI3aHOI BOJIOTH
3aJIEKUTh BIJl TEOMETPUYHOI (POPMHU, pO3MIpPIB 1 pO3TALIYBAHHS TBEPAUX YACTOK
JUcHepcHoi a3y, 10 BU3HAYa€ BEIMUUHY U (OpMy MOp MK YaCTKaMU. XapakTep
3B'SI3KYy BOJIOTH 13 TBEPAMMH YacTKaMH OCaJy 3BHYAHHO BUBYAIOTH Y IMpPOIIECi

TEIJIOBOTO CYUIIHHS.

10.6 YiiibHeHHS ocaaiB

Bynp-sxa cxema o0OpoOKM TIAPOOKHCHUX OCaJIB MPUPOAHUX BOJ
MOBEPXHEBUX BOJHMUX JDKEpEN TOBHHHA TMOYMHATHCS 3 VIIUIBHEHHS, 1110

00yMOBJIEHO BUCOKOIO BUX1JTHOIO BOJIOTICTIO OCA/iB.

MOXJIMBICTh YIIUIBHEHHS TIAPOOKMCHUX OCAAIB BHU3HAYAETHCSA IXHBOIO
CTPYKTYPOIO, TTPOCTOPOBA pEINiTKa SIKOI 3/aTHAa O MUMOBLIBHOI Aedopmarlii B
4aci 31 3MEHIIEHHSIM PO3MIpIB OCEPEKIB 1 BUIIJICHHSIM YaCTUHU BLIBHOI BOJIOTH,
0 BTPUMYETHCA B OCEpeAKax 1 MeTasx remro. HasBHICTE B ocaai BETUKOl
KUIBKOCT1 BOJM 3aBa)Ka€ KOHTAKTy OKPEMHMX YacCTOK CTPYKTYpU TelIbOOpa3zHOro
ocaay ¥ MEepenIKo/jKae MParHeHHIO Teli0 3aiHATH TPAHWYHO CTUCIMI CTaH.

TpuBane rpaBiTauiiiHe YIIUIbHEHHS TPUBOAUTH [0 NEPErpyMyBaHHS YaCTOK
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CTPYKTYpH oOcaay, IMJABUIIEHHIO KOHIIEHTpali TBepaoi ¢as3u, 30UIbIICHHIO

Yycila KOHTAKTIB MK TBEPAMMHU YAaCTKAMM 1 SIK PE3YJIbTAT 10 3POCTaHHS CTYMEHs
arperyBaHHsi TBep/Aoi (a3u. ArperyBaHHS 4acTOK y MPOIEC] YIIIIbHEHHS CIpUSE
CKOPOYEHHIO MTUTOMOI aKTHBHOI IUIOIII MOBEPXHI TBEPAOI a3y ocajy, 3HUKECHHIO
KUTBKOCTI 3B'13aHOT 1 BUBIJIbHEHHIO YACTUHU CTPYKTYPHO-CTPYKTYPHO-3aTUCHEHOT
BUTbHOI BoAM. [IpHu 11bOMy 30UTBIIYETHCS PO3MIP MOP OCaAy ¥ CKOPOUYETHCS TXHS
JOBJKMHA, a BIJIMOBIAHO 3HMXKYETHCS MUTOMUI OMip ocany W MOJIMIIYETHCS HOTro
3MaTHICTh BijAJlaBaTH BoAy. Jliama3oH 3MiHM 3JaTHOCTI BiJJlaBaTH BOAY OCaJiB y
npoueci iXHbOTO YIIUIBHEHHS KOJIMBA€THCSA 3aJ€KHO B SKOCTI OcCaiy, IO

VIIUTBHIOE.

binbmie  rnuboke  yUIITbHEHHS — TIAPOOKHMCHUX — OCajiB, a  TaKoX
1HTeHCU(DIKalis MPOLECY YIIUIBHEHHS BUMAararoTh O€3MepepBHOrO MOPYIICHHS
CTPYKTYpH OCaay, 0[O MAalOTh THUKCOTPOHI BJIACTUBOCTI W 37aTHOTO [0
CaMOBIJTHOBJICHHSI T€TLOOPA3HOI CTPYKTYpHU MICIs MPUMKMHEHHS BIUIMBY Ha OCaj

pYHHYIOUY HOTO CTPYKTYPY CHJL.

Ha inTeHcuBHICTD 1 TMOUHY YIIUIBHEHHS OCay ICTOTHHM BIUTUB POOJISITH
Horo croiyka W BIaCTHBOCTI, IO 3ajJ€XaTh BlJl SIKOCTI BOJHU, 3 SIKOT OTPHUMAaHUii
JaHUi ocaa. 31 30UIBIICHHSAM Yy BHUXITHIM BOJI MIHEPaJIbHHUX JIOMIIIOK OCaJl
BUXOJUTh OUIbIlI€ IIUIBHUM 1 3pOCTa€ IMIBUIKICTh MPOTIKAHHA MPOLECY
VIIUIbHEHHS. 30UIbIIEHHS KOJBOPOBOCTI BOAM W CKOPOYEHHS 3MICTYy B HIU
MiHEpaJIbHUX JIOMIIIOK MTPUBOANTH JIO YTBOPEHHS JIeTeH1 (ITyXKOT0) 0Caay BUCOKOT
BOJIOTOCT1, CTYMiHb YUIUIbHEHHSI SIKOTO 3HMXKYETHCS, a TPUBAIICTh YIIUIbHEHHS
3poctae. Tak, SKIIO A TPaBITAIMHOTO YIIIILHEHHS OCaay BOJ ITiIBHUIICHOI
MYTHOCTI JIOCUTh YChOTO KiJIbKa TOJWH, TO AJSl YIIUIBHEHHS 0Caay Majo MYTHUX
BHUCOKO KOJIbOPOBHX BOJI MOTPIOHI AECATKU ¥ COTHI TOAUH, IPH I[bOMY B MEPIIOMY
BUIAJIKy B TPOIIECI YIIUIBHEHHS BOJIOTICTH OCaay 3HIKYEThCS 10 92-94%, a B
apyromy A0 98-99%. Hix KpymnHille 4YacTKu ¥ 4YuM y OLIbIIOMY YHCII
nepeOyBarOTh BOHW Y BHXIJHIA BOJMi, TUM OUIBIIE BAXXKO 1 HIIJIBHUM BHUXOIUTH

ocaz. Y TakoMy Ocaji MiJ Ai€l0 TPaBITalIMHUX CHJI CHOCTEpIiraeThes nedopmaris
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TAPOOKUCHUX 3B'S3KIB IMPOCTOPOBOi CTPYKTYPHOI PEIINTKH, 10 MICTUTh
3HAYHOI BUTBHOI BOJIOTH, YAaCTHHA SKOTO TPH IIbOMY BUBLIBHSETHCS, CIPHUSIOUU

YIIITBHEHHIO OCaTy.

[Ipomec ymIyIbHEHHsSI OcCady, SK TOKa3yIOTh TOCHTIKEHHS, MOXE OyTh
3MIACHEHUI TUIAXOM JOJaBaHHA N0 OOpOOIIOBAaHOTO OCady MiHEpAIbHUX
MPUCATIOK, IO JO03BOJSIOTH 3POOUTH IUIACTIBIIl OCaay O1IbIT BAXKKUMH M TUM
CaMHM BHKJIMKATH JAeQopMallilo ¥ YIIIIbHEHHS HOro CTPYKTYpHOI PEIIiTKH;

CIIOCTEPITAETHCS TIPU JT0IaBaHH1 MOJIIaKPHUIIAMI/TIB.

VY KOHCTPYKTHMBHOMY BIJHOIIECHHI YIIUIbHIOBaYl MOXXYTh OyTH BUKOHaHI Y
BUIJIAJII BEPTUKAJIBHUX €MHOCTEH Kpyrjioro abo KBaJApaTHOTO [EPETUHY.
VYuiineHeHuit ocaa BIAJANSETbCS TMiJ TIAPOCTATUYHUM THUCKOM IO TpyOi, 110

BIJIBOJUTH MYJIOBUH OCa/l.

10.7 3HeBOAHIOBAHHS 0CA/IiB Y IPUPOAHUX YMOBAX

10.7.1 ObpoobKka ocady é cmagKkax-HAKORUYYBaAUAX

CraBKU-HaKONWYyBayl SIBISAIOTH COOOK0 TJIMOOKI 3€MIISIHI €MHOCTI 3
MiJICTABOI0 BUIIE PIBHS TPYHTOBUX BOJ, OOJIaHaHI MPHUCTPOSIMU JJIS BIJIBOIY
MPOSICHEHOI BOJIM 3 OyJp-SKOTO piBHSA MO TIMOWHI HakomudyBaya. [licis
3aIIOBHCHHS CTaBKa-HAKOMUYyBaua VIIUIBHEHUM OCQJOM HMOTO  Ha3aBKIU
BUKJTFOYAIOTH 13 pOOOTH 200 B OKPEMHUX BUITAJIKaX Yepe3 psAJl POKIB OUUIIAIOTH JJIS

ITIOBTOPHOTO BUKOPUCTAHHS.

3BUYalfHO B TPAKTHIIl 3HAXOAWUTH 3aCTOCYBaHHS TEXHOJOTIYHA CXeMa, IO
nependayvae BiABIA Y CTaBKM-HAKOMHYyBadl BHXITHOTO HEYIIIJILHEHOTO Ocanry, a
HACTYITHE YIIIIBHEHHSI OCaay BUPOOISIEThCA Oe3MocepeHhO B HAKOMWYyBadi.
MyoBa piayHa 31 CTaBKIB-HAKOIMMYYBayiB MPULISIETHCS B MTOBEPXHEB1 BOJONMU

ab0 B TOJIOBY CHOPY/KE€Hb. 3HEBOJHIOBAHHS OCAJlIB y CTaBKax-HAaKOMMYyBadax
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3IACHIOETHCS TMICTsl CKUIaHHS MPOSICHEHOI BOJM i BUTIAPY BOJIOTH 3 TTOBEPXHI.

JloGaBka 10 ocajiB TEpeBENUCS IO3BOJISE MIABUIINTA KOHIICHTPAIIO TBEPAOi
¢da3u B HIDKHIX IIapax CTaBKiB-HAKOMUYyBayiB MpUOIM3HO A0 25%. €MHICTH iX
BapTO PO3paxoByBaTH 3 YMOBH 30epiraHHs OcCajiB y IUIMHI 3-5 pokiB. I'mnOuHa

TaKUX CTaBKIB-HAKOMMYyBadiB MOXeE CKiacTu 1-5M 1 OibIie.

10.7.2 Ob6pooka ocady na myn06ux Mai0aH4YuKax

OCHOBHUMHU KOHCTPYKTUBHHMH PIIICHHSIMU MYJIOBUX MaMJIaHYUKIB, IO

oJiep>KaJii HalO1IbIIIe TIOUTUPEHHS, €:

1) MaiiTaHYMKK HA TPUPOIHINA IPEHYBAIBHIHN MiICTaBI, 10 BIANITOBYIOTh Ha
n00pe ApeHyBaJIbHUX IPYHTAX y MICIISX, JIe IPYHTOBI1 BOJIM 3QJIATal0Th Ha TIIMOMHI
He MeHUI 1,5M BiJ] MOBEpXHI MaliJaHYMKIB;

2) MaliITaHYMKKA HA TMPUPOJHO a0O0 IITYYHIH BOJAOHCTPOHUKHIN MiJACTaBi 13
npenaxkem. llltygna ¢inpTpyroua mifcTaBa CKJIAAa€ThCs 13 IMIApy TpaBito ado
nutakiB ToBIMHOIO 0,15-0,25M, MoBepX SKOTO YKIATAETHCS TAKUN K€ MIap MICKY.
Jlnst BimBOAy MYJIOBOI PIAMHM, IO MpoHIuUia uepe3 QUIBTPYIOYUN Mmap, y
BOJIOHENIPOHUKHIN TMi/ICTaBl BIAIITOBYIOTH ApeHaxHi Tpanmei riaubunoro 0,5-0,7
M, y skl ykjnagaote 100MM apeHakHi TpyOM W 3acUNaloTh IXHIM TpaBIEM.
3BUYAITHO JpeHaKHI TPaHIIET BIAIITOBYIOTh uepe3 6-10 M c. i = 0,005

Yacrime MalTaHYMKA Ha BOJOHCIPOHHMKHIM MiJCTaBl 00JIaJHAIOTh TUIBKH
JPEHAKHUMH TpaHIIEIMH 0€3 MPUCTPOI0 CYLIIBHOTO (inbTpyrodoro mapy. Y
[IbOMY BHUIAJKY TpaHIei poOssTs Oinbine raubokumu (0,7-1 M) 3 po3paxyHKOM,

100 MOBEPX APEHAKHUX TPYO YKIIACTH LIAp rPpaBiio i mIap MmicKy.

3HEBOHIOBAHHS OCaJy Ha MalJIaHuMKax 13 MPUPOTHOIO JPEHYBAIHHOIO
MIJICTaBOK0 a00 3 BOJOHENPOHUKHOK IIJCTABOIO M JAPEHAKeM 3IIMCHIOETHCS B
OCHOBHOMY IIISIXOM (iJbTpallii BOJIOTH M YaCTKOBOTO MOro BUMAapy 3 MOBEpPXHI

MaiiianuukiB. TexHosoriss oOpoOKH ocaay Ha TakKUX MalJaHYMKaxX IIOJISTaE B
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MiJICYIIyBaHHI ocaay ImapamMu ToBimuMHOW 0,2-0,3 M, NpuuoMy KOXKHUM
HACTYMHUI MIap 3aJIMBaIOTh MICIs MIACYIIYBAHHS MONEPEIHBOIO O BOJOTOCTI HE

uize 80%.

[Ipouiec 3HEBOAHIOBAaHHS oOcCaay Ha MaWJaHYMKaX 13 JPEHYBaJIbHOIO

MiJCTaBOI0 YMOBHO MOKHA PO3JLIUTH Ha 3 €Tamu:

- (GinpTpyBaHHS CycCHeH3ii 3 OJHOYACHUM YIIUIBHEHHSAM TBepnaoi (azm i

Bi,Z[CTOIOBaHHHM Ha HOBerHi YaCTHUHH BUIHHOI BOJIOTH,

- (ubTpyBaHHS BIACTIMHOI PIAMHM Yepe3 MIap VYIIUIBHEHOIOo ocany 3

BIJIBOJIOM 11 Uepe3 APEHaKHY CUCTEMY;
- M1JICYIIIYBaHHS O0Cay LUISIXOM BHIIApY.

3HEBOJHIOBAHHS 0Caly Ha MAaWJaHYMKaX, [0 MAKTh BOJOHENPOHHKHY

nijacTaBy 0e3 ApeHaxy, BiIOYBA€ThCA B 2 €Talu:

- YIIUIbHEHHS TBepAoi (a3u ocaay 3 BIJICTOIOBAHHSIM Ha MOBEPXHI BUIBHOL

BOJIOTH;
- BUNAap BOJIOTH 3 MMOBEPXHI, a MOTIM 3 TOBIII YUIIJIbHEHOT MacH OCafy.

Axmo maiinaHuuku 00J1aTHAOTH MPUCTPOSIMU TTOBEPXHEBOT'O BOJOBIABOY,
TO B MPOIIECi 3HEBOTHIOBAHHS OCAJIiB 3'IBISETHCS JOJATKOBHM €Tall, 10 BKIIFOYAE
BiJIBII 3 TOBEPXHI MaiaHUYMKIB MYJIOBOi BOJU, III0O YTBOPHUTHCS B pe3yibTaTi
yIIUIbHEHHS. ocany. IloBepxHeBWil BOAOBIABIA CKOpouye eranu (iabTpaumii u

BUIIAPY.

[Tpu 0OpoO11i OcajiB MiABUIIIEHOT MYTHOCTI, III0 XapaKTEPU3YIOThCS TapHOIO
3MIaTHICTIO BiJJIaBaTH BOJY, MOMEPEAHHO YIIUIBHEHHS MEpe/ MOJa4et0 Ha MYJIOBI
MalJaHIMKX 3BUYAWHO HE POOJIATH, 110 BU3HAYAE IIBUAKE PO3IIAPYBAHHS OCAIy 3

BUJIIJIEHHSIM Ha MTOBEPXHI 1IAPYIOUYH MYJIOBOI BOJIH.

[Ipu 3HEBOAHIOBaHHI OCaJiB Maj0 MYTHUX BOJ, IO XapaKTEePU3YIOThCS

BUCOKHMM 3MICTOM KOJIOITHMX YacCTOK 1 HHU3KOI 3JIaTHICTIO BiJJIaBaTH BOAY,
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VIIUIBGHIOBATH OcCaaM Oe3mocepe/lHb0 Ha MalJaH4YMKaxX HEAOUUIBHO Yepes

3HA4YHY TPHUBAJIICTh IILOTO MPOLECY ¥ TPYIHOIN BIIIIJIEHHS BiACTOSHOI MYJIOBOi
BOAW BiJl YIIUTBHEHOTO OCaay, PO3MOIJICHOTO Ha BEJMKIN IOl TTOBEpPXHI.
3Ha4yHO edeKTUBHIIIIE 30€3BOIHIOBATH TaKi 0CaId Ha MYJIOBUX MalTaHUMKaAX IT1CIIs

iXHBOTO MOMEPEAHHOTO YIIITLHEHHS.

VY TuX BuUNagkKax, KOJM OCajJ Ma€ BUCOKUN MUTOMUN OMIp 1 MPAaKTUYHO HE
GbITBTPYEThCSA, a KIIMAaTUYHI YMOBHM BUKIIIOUYAIOTh 1HTCHCHUBHUW BHITAp BOJIOTH,
Tpeba mornepeaHs MiAroToBKa ocaay W 3HEBOIHIOBAHHS HAa MYJIOBUX MaiJlaHYMKaX,
MOXXYTh 3JIIMCHIOBATUCA 3a JOMOMOIOI0 J100aBKH PI3HMX XIMIYHUX PEarceHTiB 1

MPOCATOYHUX MaTepialiB.

10.8 MexaniuHe 3HeBOXHIOBAHHSA 0Ca/IiB

[Ipyu MexaHIYHOMY 3HEBOJHIOBAHHI TMOTpIOHA mMOMEepeAHs MiAroTOBKa

3a3HAYCHHMX OCaiB 3 METOIO MOJIIIIIEHHS 1X 34aTHOCTI BiJIITaBaTH BOY.

HadinommupenimyM 0pUHOMOM TMIATOTOBKH TIAPOOKHCHUX OCaiB 10
3HEBOJIHIOBAHHSI € O0OpoOKa iXHIMM XIMIYHUMHU peareéHTaMud B CIIOJIYYEHHI 3
PI3HUMH MPOCAJIOYHUMHU MaTepiajiaMu abo 0e3 HHUX, a TaKoXX IPH J0JIaBaHHI 10
HuX (rokynsHTiB. [lonepeans 00poOka riIpoOKUCHUX OCaiB BOA (DIOKYISIHTaAMU
NPUBOJIUTH IO arperailii 4acToK AUCIepcHoi (a3 ocaay, CKOPOUEHHIO aKTHBHOT
MUTOMOI TUIOII MTOBEPXHI YaCTOK, 301IBIIICHHIO PO3MIPY MOP 1 CKOPOUECHHIO iXHBOT
JIOBXKUHU, TIepepo3noainy (opM 3B'SI3KY BOJIOTH YOIK 30UIbIIEHHS KUIBKOCTI
BUTbHOI M CKOpPOYEHHIO 3B'si3aHOi BOAM. Bce 1e Bu3Hayae pi3ke 3HIKEHHS
OUTOMOTO  OMOpYy OcCagy Ha TMepHioMy eTali  3HEBOAHIOBAHHS, IO
CYNPOBOIKYETHCS MIABUIIECHOIO BoJOBiAAauero. OIHAK y Mpouect MoAalbIIoro
b1IbTpyBaHHS T1IPOOKUCHUX OCAJIIB MaJl0 MyTHHUX BOJI CIIOCTEPIraeThCsl 3HUKECHHS
iX 3MaTHOCTI BiAJaBaTH BOAY, IO YTPYAHSE TOCSTHEHHS HEOOXITHOTO CTYHEHS

3HEBOAHIOBaHHS. 301IbIICHHS MUTOMOTO OMOPY TAKUX OCAJIB Ha 3aBeplIabHIN
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CTPYKTYpOYTBOPIOIOUMX  JIOMIIIOK 1 MiJBUIICHOI CTHCKAJIBHICTIO CaMHX
MOJIMEPHUX CTPYKTYp, YTBOPEHHX (DIOKYISHTAMU ¥ I1HIIMMH CIIOCOOaAMU

3HEBOJAHIOBAHHS. J[0mOMI»XKHI pe4OBHHHU IMOBUHHI MaTH HACTYIMHI BJIACTUBOCTI:
- XIMIYHOO 1HEPTHICTIO CTOCOBHO BOJIH;
- BUCOKOIO TIOPHUCTICTIO mapyrodu ocany (85-90%);
- MJIOIO TTUTOMOIO IIJIOIICIO IMTOBEPXHI TBEPIUX YACTOK;

- MaJIOI0 CTUCKAJIbHICTIO B I[iaHZBOHaX TI/ICKiB, 3aCTOCOBYBAHUX IIPpH

3HEBOIHIOBAHHI,

- HM3BKOIO IIIJIBHICTIO, IO HE JOIMYCKAa€ IMBUIKOI CEIMMEHTAIli Iicisa

BBEJCHHS B OCa]l.

Sk Taki pEeYOBMHM BUKOPHUCTAIOTH JIaTOMIT, TEPJIT, BYTUISL, JCPEBHE

OOpOIITHO ¥ 1HIII.

JlocmipkeHHst 13 3aCTOCYBaHHS BakyyM-(DUIBTPIB Ui 3HEBOJHIOBAHHS
OCaJlIB MPUPOJHUX MOBEPXHEBUX BOJ, IO MICTATH TiAPOOKUC Al, TOKa3zaiu, II0
MPOYKTUBHICTh anapariB BUXOAUTH IOCUTh HU3BKOIO, & BOJIOTICTh 30€3BOHEHOTO

0CaJly — HEMPUITYCTUMO BUCOKOIO.

KoHcTpykTHBHI 0COOIMBOCTI BakyyM-(piabTpiB 1 cremu(pidHi BIACTUBOCTI
00pOoOJIFOBaHUX OCAiB MaJi0 MYTHUX KOJBLOPOBUX BOJ HE J03BOJISIOTH JIOMOTI'THCS
JIOCTaTHHOTO BHJIAJICHHS 3 0CaJy BUIBHOI BOAM, IO BTPUMYETHCS B HbOMY. [Ipum
3HEBOJIHIOBAHHI T1IPOOKHCHHUX OCAJIB Maj0 MYTHHUX KOJIBOPOBHUX BOJ 3 JT00aBKOIO
MepeBesIiCs Ha TMEBHOMY eTalll mpu BojorocTi ocany 80-84% crmocrepiraerhes
PO3TPICKYBaHHSI Ocany, IO 30€3BOJHIOE, 1 3pMB BaKyyMmy, 110 OOYMOBJIIOE HOro

BHCOKY BOJIOTICTb.

Obnacte  3acTOCyBaHHS ~ BakyyM-(QUIbTpiB AN 3HEBOJAHIOBAHHS

TAPOOKUCHUX OCaJiB TTOBEPXHEBUX BOJ OOMEXKYEThCS OIajaMH BOJ ITiABUIIEHOT
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MYTHOCTi abo majo MYTHUX BOI, IIpHU O‘II/IH_ICHHi AKX BHUKOPHCTAECTHCA
IMOIICPCOAHE HiI[J'Iy}KCHH}I BAIlTHOM 3 HACTYIIHOIO KO&FYJISIHi€IO 3aJ1130BMICHUMH

peareHTaMu.

binpie mmpoke 3acToCyBaHHSI B MPAKTHUIIl 3HEBOJAHIOBAHHS TiIPOOKHUCHHUX
OcajliB MPUPOJHUX BOJ 3HAXOIATh (UIBTPYIOUl amapaT, M0 MPAlIoIOTh Iij

. C g . 2
HAJIJTUIITKOBUM THUCKOM 13 TIJIOIICIO MTOBEepxHI PpinbTpyBaHHs Big 2,5 10 100 Mm”.

Bingomo, mo 3acrocyBaHHs (PUIBTp - MpeciB Ja€ TapHI pe3yJbTaTH B THX
BUIAJIKaX, KOJIA 3HEBOJHIOBAHHIO IMiJJIAI0OThCSI Majl0 CTUCHEHI ocaau. Y IbOMY
BUMAJAKY 30UIBIIY€ETHCS HAMJIMIIKOBUN TUCK HaJ (DUIHTPYBAIBHOIO MEPETOPOJIKOIO,
M1JBUIIYE 1HTEHCUBHICTh BOJIOBIJa4l OCaay ¥ MPOIYKTUBHICTH amapariB, y TOU
yac gk omip ¢uibTpamii abo 3aJHIIAETHCA HE3MIHHMM IS HECTHCIHMBHUX, a00
MOBUIBHO 3pOCTAa€ B MaJIO CTUCHEHUX OcCajiB. UuM BHIIlE CTHCKAJIbHICTh OCAJiB,
TAM MEHII €(QEeKTUBHO TMpaItoe GUIBTP - Ipec, Mo 0O0YMOBIECHO CTUCKOM IOp
ocajly ¥ MBUAKKAM 3pOCTaHHIM OMOpy (PiiabTpalii Npu 30UIbIIEHH] PI3HULI TUCKY.
Tomy suisi BUSIBIEHHS BHKOPUCTAHHS (PUIBTP - TPECIB y MEpioa TOCHIKEHb

MOTNePEAHRO BU3HAYAIH MOKA3HUK CTHCKAILHOCTI 0OPOOIIOBAHOTO OCaTy.

VY TuX BUINajKax, KOJU 3HEBOAHIOBAHHIO MIJAAI0Th CTUCIMBI OCAau Mayo
MYTHHUX KOJIbOPOBHUX BOJ, MOMEPEIHBO 0OPOOJIEH1 BallTHOM, LIMKJ 3HEBOAHIOBAHHS
BKJIIOYa€ (DUIbTPYBaHHS, NPOAYBKY W BiIKMMaHHs. JlJisi ocadiB BOA MiJIBUILEHOT
MYTHOCTI, 1110 BOJIOJIFOTh HU3bKOIO CTHUCKAJBHICTIO, IUKJI 3HEBOJHIOBAHHS MOXKE

OyTu oOMexxeHU PLIbTPYBAHHAM 1 MPOITYBKOIO.

IIuTaHHA 1 CAMOKOHTPOJIIO

1. 3arayibH1 TPUHIUITN Ki1acuikallii ocaiB.
2. [TosicHITH MeXaH13M YTBOPEHHS OCa/iB.

3. Ha3BiTh OCHOBHMI KOMIIOHEHTHUN CKJIAJ] OCAIiB.



XiMIYHUN Ta OAKTEPI1OJOTTYHUM CKJIaJ] OCaI1B.
@d131yH1 BJIACTUBOCTI OCA/IIB.

3B'S130K BOJIOTH 13 TBEPAOIO (pa3oro ocamy.
MexaHi3M yIIUTbHEHHS T1JIPOOKHCHHUX OCaJIiB.
[Ipomec ymimbHEHHS Ocamy.

OO0poOKa ocaay B CTaBKax-HAKOIMMIyBadyax.
OOpoOKa ocaay Ha MyJIOBUX MaiilaHIMKaX

Cnopyau i1 MEXaHIYHOTO 3HEBOJHIOBAHHS OCA/IIB.
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