3. PABOYAS TPOT'PAMMA
3.1. Teopernueckoe o0yueHue

Tema 3.1.1. Beenenue

[TepcrieKTHBBI Pa3BUTHUS OTPACIU U €€ 3HAUYCHUE /ISl SKOHOMUKH Poccum.

O3HakoMIICHHE C KBaJIH(PHUKAIMOHHON XapaKTEPUCTHUKOW W TpOrpaMMaMH OOYYeHHUs IO
npodeccun. CTpyKTypa Kypca, 3aJ1a4i CTOSIINE TIepe/l TEMATUIECKUM KYPCOM.

3HaYeHNE PEMOHTA CKBKUH B Pa3BUTHH HE(PTETra30BOW MPOMBIIIJICHHOCTH.

O030p nuTEpaTyphl CHPABOYHOW W PEKOMEHIYEeMOH MJisi CaMOIOATOTOBKH W TOBBIIICHUS
KBATH(UKAIMH 110 TTpodeccr.

Tema 3.1.2. O01eTexHUYECKHI KypC

Oobwue ceedeHus 0 Mamepualax U ux C60UCmeax

Oprannyeckue U HeOpraHu4yeckue marepuainbl. Mosekynsl U aToMbl. DU3NYECKUe CBOWCTBA
MaTepUaJIOB: IJIOTHOCTh, MOPUCTOCTH, BOJIOIMOIVIOUICHHUE, TEIJIONPOBOJIHOCTh, OTHECTOMKOCTD,
MOPO30CTOMKOCTb.

MexaHudeckre CBOWCTBa MaTEPHUAIOB: IPOYHOCTh U MPEIE] IPOYHOCTH, TEKYUECTh U IIpeae
TEKY4YEeCTH, YIIPYTOCTh, BRIHOCIUBOCTD, IIACTUYHOCTD U T.J.

Yépnoie memannnwl. L{semuvie memannwvt. [lonsmue o cniasax

Mertamisl 1 ux npuMeHenre. OCHOBHBIE CBEJIEHUS 0 (U3UYECKUX U MEXaHUYECKUX CBOMCTBAX
4EpHBIX MeTauioB. UyryH, ero npous3BOACTBO U u3aenus u3 Hero. Ctanb, €€ nponu3BoaAcTBO. Mapku
cTayy. XapakTepHUCTHUKA CTaJiel, MPUMEHSIEMBIX Il M3TOTOBJIICHHS JeTaleii 000pymoBaHUsS s
00BEKTOB 100bIYHM HEPTU, HEPTETPOAYKTOB H T.1.

Tepmuyeckas 1 xumudeckas o0padboTka cranu. OCHOBHBIC CBEJICHHS O IIBETHBIX METAJUIAX,
CIlJlaBax U WX cBoMcTBax. [[puMeHeHne IBETHBIX METAIOB B oTpaciu. [ToHaTue o crijaBax BETHBIX
METAJIIOB.

TBEpAbIe cIIaBbl — PAa3HOBUIHOCTD: JIUThIE, KOMIIO3UIIMOHHBIE U T.11. [IpuMeHeHue TBEPABIX U
CBEPXTBEP/IBIX CIUIABOB MPU 00pabOTKE METAJUIOB, Pa3pylIEHUH TOPHBIX MTOPO/I.

Hememannuueckue mamepuaiiol

Pe3nHoTexHMUeCcKME MaTepHalibl, MX CBOWCTBAa M 00JacTh MpUMEHEHHs. Pe3uHoIaBKue
MaTepuaibl, TMPUMEHSEMbIE B KadeCTBE YKPBHITUM. Marepuanbl, MpUMEHSIEMBbIC [JIs1 HAOWBKH
CaIbHUKOB. BBIOOp MpOKIIaI0uHOr0 MaTepuana B 3aBUCUMOCTH OT CPEJIbl, AaBJICHUS U TEMIIEPATYPHI.

®OpuknuoHHble Matepuaibl. [IpumeHnenue stux marepuainos. [lmacTmaccel, mpuMeEHsIEMbIE B
MaIIMHOCTPOeHUH. TerIon3osauonHble Matepuanbl. OOTUpOUYHBIE W aOpa3uBHBIE MaTEpUaIbI.
DnekTpornpoBojia 1 kabenu. HazHaueHne u TeXHUYECKasi XapaKTepUCTUKA. DIICKTPOU3OJISIIMOHHBIC
MaTepuaibl, UX MPUMEHEHUE U THUIMbBI. 3alllUTHBIE MaTepuaibl. Hemeraminueckue KaHaThl, 00JIaCTh
npuMeHeHus. JlnameTpsl KaHAaTOB.

Buasl TomnmuBa, mpaBuia XpaHeHHMs JKMIKOro TorumBa. Cma3zouyHble Macia. OCHOBHbIE
TpeboBaHus, IpeabsaBisieMbie K MaciaMm. CopTa, Mapku B 00JacTh IpuMeHeHus: Macen. [Ipucanku
MaciiaM. XpaHeHue U pereHepanus Macen. KucnoTsl U meno4u, ux CBOMCTBa, 001acTh MPUMEHEHUS
U TIpaBUJIa OOPALIEHUS C HUMHU.

CBeneHus 10 XUMHUH

Knaccudurayus sewpecms. Ocroshvie noHAmMuUsL Xumuu

BemecTBa npoctele u cinoxHble. [ToHsATHS 00 21eMeHTax.

[Tonstus 00 aromax U Mosekynae. MOJIEKyIsIpHBIA U aTOMHBIM Bec. XUMHUECKHUE 3HAKU U
bopMyIIBL.

Bosnyx, cocraB Bo3iyxa, CBOKMCTBA KMCIOPOAA.




Xumuueckas peaxyus. Coedunenue ¢ 6000podom. Coedunenue ¢ KUciopooom

[Tonsitue o xumuueckot peakunu. Buasl peakumii. Coenunenust ¢ Bogopoaom. CoeTMHEHUs
C KUCJIOPOJOM.

Konyenmpayus pacmeopos

[IpouienTHas 1 HOpMaJibHASI KOHIIEHTPAIMH, pacuyeT pacTBOPOB IO MJIOTHOCTU. TalauIibI
IUIOTHOCTH PACTBOPOB U IIEPEBOJI B IPYrHe KOHIICHTPALIUH.

Hneubumopel, ux ceoticmea

[Tonarue 06 MHTUOUTOPAX KOPPO3UH U MX Ha3HAYCHHUE IPU KUCIOTHBIX 00paboTKax
CKBa)KMH. MeToMKa HCCIeI0BaHUsl PeareHTOB-UHIMOUTOPOB. PeareHThl-uHrHOUTOPHI,
NpUMEHsIeMbIe ITPH XUMHYECKOI 00paboTKke ckBakuH. DopMmanuH u ero ceoiictBa. MHruoéurop
YHHUKOJI. PeareHTsl — KaHTanuH, KaTaMuH, KapOO30JIUH U JIp.
Conanas xucioma

ComnsiHast KMCIIOTa, ee pU3nYecKue U XuMuueckue cBoiictpa. Kucnora consnas,
TEXHUYECKas, CHHTeTHUecKas. Kuciora consiHas u3 abra3zoB opraHu4eckux mpou3BojacTs. Kucnora
coJisiHasi HruOupoBanHasi. KoHIeHTpaIus COIsIHONW KUCIOThI. Peakiny constHON KUCIOTHI ©
KapOOHATHBIMHU TTOpoaMu. DaKTOPBI, BIUSIONIHE HA 3PPEKTUBHOCTh PEAKIIUN COJITHOW KUCIIOTHI C
nopojaaMu. Peakiius KUCIOTHI ¢ CyabhaTamMu.

Ykcycnas kucroma

[ToHsiTHE O MOBEPXHOCTHO-aKTUBHBIX BELIECTBAX. Y KCyCHAas KHCIIOTa, €€ CBOWCTBA.
B3aumoneiicTBue yKCyCHOM KMCIIOTHI C KapOOHATHBIMU ITOpoAaMHU. Peakiiysi yKCyCHOM KUCIOTHI ©
METAIJINYECKUM MarHueM.

Ilnasuxosas kucioma

[TnaBukoBas (PTOPUCTOBOAOPOAHAS) KHCIIOTA, €€ XapaKTEPUCTHUKA U CBOWCTBA.
[TprMeHEeHHE TUTABUKOBOW KHCIIOTHI B CMECH C COJITHOM KHCIIOTOM MPHU TJIMHOKUCIIOTHOM 00paboTke
CKBKUH.

BropuuHbie 1 TOOOYHBIC MTPOIIECCHI U TPEBPAICHHSI IPU KUCIIOTHBIX 00pa00TKaX CKBaXKHH.
Tapa u TpaHCIOPTHPOBKA.
Cepnas kucnoma

Cepnas kucnota, ee pu3nyecKrue U XuMudeckue cBorictBa. KoHIIeHTpupoBaHHas cepHast
KHcIoTa. Peakius cepHOil KUCITOTHI ¢ KapOOHATHBIMU MOpogaMu. DaKTOPHI, BIUSIONINE HA
3¢ (HeKTUBHOCTH 00PaOOTKH MPU3a00HOIN 30HBI CKBAXHUHBI CEPHOI KUCIOTOM.

beszonacnocms mpvda npu pa60me C Kuciomamu u ux pacmeopamu
bezomacHocTu TpyAda IpU MPUTrOTOBJICHUN XUMHUYCCKUX PCArCHTOB U KUCJIOTHBIX PaCTBOPOB.
OCHOBBI THUAPABJIUKHU

Omnpenenenue xxuakocti. dusndeckre cBoicTBa xuakocteil. [lnoTHOCTE. Y aenbHbI 00BeM.
CxxumaemocTb. TeMriepaTypHOe paciiupeHue.

[ToBepxHOCTHOE HATsKEHHUE (KAMUISPHOCTH ).

I'uapocratudeckoe naBnenue. [uapaBiaumdeckuit mporecc. CooOmaromuecss COCY/IbL.
Hcnonp30BaHre MPHUHIMIA COOOMIAIOIIUXCS COCYIOB JUISl OIpENeTeHHs] YPOBHS >KHUIKOCTH B
3aKPBITBIX COCYJaX U U3MEPEHUS TABICHUM.

JlaBiieHME Ha IJIOCKUE CTEHKU U JHO cocy/a. JlaBiieHue Ha HWJIMHIPUYECKUE ITOBEPXHOCTH

Tema 3.1.3. OcHoBBI HeTSIHOTO J1€J1a

[TonsitTue o HedTsHOM MecTopokaeHuH. Komnekrtopckue cBoiicTBa mopon. I[loHsTue o
MOPHUCTOCTH U MpoHUIIaeMocTH. [limactoBoe naBienne. Puzndeckue CBOMCTBA HEPTH B TUIACTOBBIX
IMOBEPXHOCTHBIX YCIIOBUSIX.

®doHTaHHAs DJKCIUTyaTalusi HEPTSIHBIX CKBOXHH. YCJIOBUS (OHTAHUPOBAHMSI CKBAXKWHBI.
O6opynoBanune (QoHTaHHBIX CKBaXUH. [logbeMHble TpyObl, ycTheBasi apmarypa. {DoHTaHHas
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apMatypa (TpyOHas rosioBKa, (hoHTaHHas enka). OCHOBHbIE MapaMeTpbl (POHTAHHOH apMaTyphl.
3anopHble yCTpoHCTBa (3aaBMIKKH, KpaHbI); OCHOBHBIC TEXHHYECKHE TpeOOoBaHH. 3aTpyOHOE
nasienue, 0ydepHoe (yctbeBoe) nasicHue. Beikuaabie muann. O0Bsi3Ka POHTAHHBIX CKBAXKHUH.

[NazmudTHas (kKoMmmpeccopHas) OdKcIuTyaTtanusi CckBaxuH. Cxema paOOThl Ta3nuQTHOM
CKBaKUHBI. [IpUHIUTT TEHCTBUS KOMIIPECCOPHON M OECKOMITPECCOPHON CKBaxxMHBI. O0OpymoBaHUE
yCThsl U NOJI3EMHOE 000pylOBaHME CKBaKUHBI. ['azopacnpenenutenbHble 0atapen. Y CTpOHCTBO U
HazHauenue. O6cnyxusanue I'Pb u npaBuna 6e30macHOCTH pU UX 00CTYKUBaHUU.

OKcrtyaTauus HEQTSHbIX CKBA)KMH INTAHTOBBIMU TIJIyOMHHBIMH YyCTaHOBKamu. Cxema u
paboTa MTAHTOBOM HACOCHOHM ycTaHOBKH. [IpOM3BOAMTENBHOCTD MTyOMHHBIX HAacocoB. IlITanroBeie
riyOuHHbIe Hacockl. HeBcTaBHbIE (TpyOHBIE) HACOCHL: HACOCH! ABYXKJIAIIAaHHbBIE U TpeXKJIAlaHHBIE,
BcrasHble Hacochl. JleTany HacOCOB: BTYJIOUHBIE LIWJIMHAPSI, IUNTYHKEPbI, KJIanaHsl. [ pymnbl nocagku
IUTyHKepa B IuInHApe Hacoca. HacocHble mranru. XapakTepucTuka mwraHr 1 Mmy¢gT. ObopynoBaHue
YCTbsl HACOCHBIX CKBaXXHMH. TpoNHUKN-calbHUKH. CanbHUKOBBIN ITOK. [loaBECKa HACOCHBIX ILITAHT.
Cranku — kadaiku, KoHCTpyKTHBHbBIE 0COOCHHOCTH PEeAYKTOPHBIX CTAHKOB-KavasioK. /IBuratenu s
IPUBO/IOB CTAaHKOB-KadanoK. CTaHOK-Kavaika ¢ KOMOMHUPOBAHHBIM YPAaBHOBEITMBAHHUEM.

OKcIulyaTalldss CKBOXMH C  IOMOLIbIO YCTAHOBOK JIEKTPOLEHTPOOEIKHBIX HACOCOB.
[lenTpoOe)KHbIE MOrpYyKHblE Hacochl. [IpuHIMI [EeHCTBUS M XapaKTEPUCTHKU YCTaHOBOK
LEHTPOOESKHBIX TMOrPYXKHBIX HACOCOB: HPOU3BOIUTEIBHOCTb, HAINOp, MAKCHUMAJbHBIM JHaMeTp
HacocHoro arperara. (Cxema yCTaHOBKM IOTPYKHOTO IIEHTPOOEKHOro Hacoca. XapaKTepUCTHKa
HOTPYKHBIX 3JIEKTpoABHUrarene. ABToTpaHcHOpMaTOpbl U TpaHCHOPMATOPBL. XapaKTEPUCTUKU
Kabesen.

[TpuniunuanbHas cxema coopa, TpPaHCIOPTa ¥ NOArOTOBKU He(TH U ra3za. Buasl 1 Ha3HaueHue
OTJIEJIbHBIX JIEMEHTOB CXEMBI: 3aMEPHbIE, CENapalliOHHbIE YCTAHOBKH, KOMIIPECCOPHBIE U HACOCHBIE
CTAHLIMM, YCTAHOBKA ITOJATOTOBKH U CAa4M TOBapHOU He(TH, pe3epByapHOE 000pyI10BAHUE.

W3mepeHne npoayKuuu CKBaKMH. ABTOMaTHYECKUE YCTPONCTBA MO M3MEPEHUIO MPOIYKIINU
ckBaxuH. [ IpuHnunuansaeie cxemel ycTaHoBOK «CITY THUK».

Ob6opynoBanue it otaeneHus Hegtu ot raza. Crynenu cenapanun Hegtu. Knaccudukanms
cernapaTropoB. YCTpPOMCTBO M MpHUHIMII paboThl cemaparopoB. JIByxdasHble U TpexdasHble
cenaparopbl, HMX XapaKTEpUCTHUKH, YCTPOWCTBO. JlOKMMHBIE HACOCHbIE CTaHUUU. biouHble
cenapaluOHHbIE YCTAHOBKU C HACOCHOW OTKAYKOM.

ABTOMaTH3UPOBAHHbIE OJOYHBIE YCTAHOBKM MpPEABAPUTEIBHOIO cOpoca IUIAaCTOBOM BOJBI,
TEXHOJIOTHYECKAs CXeMa.

bnouyHble TEPMOXMMHUECKHE YCTAHOBKH 110 MOATOTOBKU HeQTH. HazHaueHue, ycTpoicTBo.

Ob6opynoBanue s moporpeBa HedTsAHBIX sMynbcuil. Hedrsnbple HarpeBarenu, Oyi0ouHBIE
HarpeBaTesnu He T, neun TpyouaTsie 6sounble. HazHauenue, ycTpoiicTso.

bnouHas KycTOBasi HACOCHAsI CTAHIMS, €€ Ha3HAUEHUE U TEXHUUYECKasl XapaKTEPUCTHKA.

O6opynoBaHle HACOCHBIX M KOMIIPECCOPHBIX cTaHIuM. [lapaMeTpsl HOpMaNbHOIO pekHUMa
HaCOCHOM YCTAHOBKM C LEHTPOOSXKHBIMM M TOPIIHEBBIMH Hacocamu. IlapamnensHas u
nocneaoBarenbHas pabora HacocoB. PaboTa HacocoB Ha mepekauky He(TH U BOJIBI, OTIWYHS B
pexxumax paboTbl HacocoB. OCHOBHBIE HEUCIPABHOCTH IIEHTPOOEKHBIX M MOPIIHEBBIX HACOCOB U
crocoObl ux ycTpaHeHus. [loHSATHE O 3aBUCHMMOCTH XapaKTEpUCTHK Hacoca W TpyOompoBoja.
Knaccugukaiuss NOpIIHEBBIX KOMIPECCOPOB: MO YHUCIY LWIMHIPOB, MO CIIOCO0Y OXJIaXJAEHUS
LWIMHJPOB U CKUMAEMOIo BO3AyXa M0 KOHEUHOMY naBiieHuto. HasHauenue kommnpeccopoB. Tumbl
KOMIIPECCOPOB, IMpPHMEHsAEeMBbIX Ha Hedrempombiciax. [IpuHIMO  OeHCTBHS — BO3AYIIHBIX
KOMIIPECCOPOB M ra3oMOTOKOMIpeccopoB. Bakuele (paxkTopsl, BIMSIOMINE HA PEXUM pabOTHI
KOMIIPECCOPHBIX YCTaHOBOK.

O6mue cBeneHus o pesepByapax. HaznaueHue pezepByapoB. Marepuaiibl, mpuMeHseMble IpU
U3rOTOBJICHUM pe3epByapoB. OCHOBHBIE BHJBI pPE3EpPBYapoOB, INPUMEHSIEMBIX Ha OOBEKTax.
Pe3zepByapbl  BepTHKalbHbIE CTalbHbIE. BMeCTUMOCTb, pacHoOJOKEHHUE, AaBJIEHUE B Ta30BOM
IIPOCTPAHCTBE, KOHCTPYKIIMH MOKPBITUSA. CBapHbIE pe3epBYyaphl U KJICNIaHHbIE. 3allIUTHOE IOKPBITHE.
Koppo3usi cranmpHBIX MeTaUIMYECKUX pe3epByapoB. I[lpuumHbl KOoppo3uu. MeToasl 3amuThl
pe3epByapoB OT Kopposuu. OOopynoBaHHE, YCTaHABIMBaeMOE Ha pe3epByapbl BEpTHKAIbHBIC
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CTaJIbHBIE, IPEIHA3HAYCHHOE JJIs1 00eCTIeUeHUsT HaJIe)KHOW SKCIUTyaTallui pe3epBYyapoB U CHUKECHUS
norepb HepTH. YueT He(hTH B pe3epByapax. Y CTaHOBKA MO 3aMepy KOJIMUYECTBA TOBApHOU HEPTH.

[TpomsiciioBsle TpyOonpoBobl. Kiaccudukays TpyOonpoBoi0oB 110 BUY NEpEKaunBaeMOro
IpOJyKTa, 0 JUaMeTpy KaHala, o crioco0y M3TrOTOBIIEHHMS, 110 pabouyeMy aaBieHuto. Ilpoxnanka
TpyOonpoBoJoB. VX ucneiTanue u oocnyxuBanue. CoequHenue Tpyo. I'uapasnnyeckue UCTIBITAHUS
TpyOonpoBooB. OOmIME CBEACHUS O 3aMOPHBIX yCTPOHCTBax. THIBI 3alIOPHBIX YCTPOICTB U MX
Ha3HaueHWe. YCJIOBHOE JaBJICHHWE U YCJIOBHBIM IPOXOJ 3alopHbIX ycTpoiictB. Crnocob
IPUCOEANHEHNS 3allOPHBIX YCTPOMCTB. 3aJBWKKM. THIIBI 3aABMXKEK M MX ycTpoiicTtBo. IIpaBuia
JKCILTyaTauuy 3aaBrkeK. Kpansl u BeHTHM. TUIbl KpaHOB. Y CTPOMCTBO U MIpaBUJIA IKCILTyaTalluu
KPaHOB.

Tunsl BeHTWIEH, YCTPOMCTBO U ITpaBWJIa UX dKCIUTyaTanuu. [IpenqoxpanurenbHble yCTpONCTBA.
Bunp! npeoxpaHuTeNbHBIX YCTPOIMCTB, YCTaHABIMBAEMBIX HAa HEPTEra30MpoBOAaxX, cernaparopax u
Jpyrux cocynax M annaparax. HasHaueHue mpenoxpaHUTENBHBIX ycTpolcTB. Hasnauenwe,
YCTPOMCTBO WM IPUHLUII JEUCTBUSA NPEIOXPAHUTEIBHBIX KIIAIIAHOB. PblYakHbIE U INPYKUHHBIC
kianansl. HazHaueHue, ycTpoNCTBO U IPUHIIUI JEHCTBUS 3alIOPHO-TIPENOXPAHUTEIIBHBIX KIIAIIaHOB.
[TpenoxpaHUTeNbHBIC KJIAMAHBI JAJS OTKJIIOYEHUS CKBaKWHBI MPHU MPOpPBIBE TPYOONPOBOJA HIU
paspyuenust (GoHTaHHOM apmarypsl. Perymnsaropsl nasinenus. HasHaueHwe u THIBI PEryisiTOpPOB
JaBJICHUsA. Y CTPOMCTBO U IIPUHIMII ACUCTBUS PETYIATOPOB JaBICHUS.

Tema 3.1.4. HazHaueHHe KMCJIOTHBIX 00PadOTOK CKBAKUH M NMPUMeHeHHe XUMHYECKHUX
peareHToB

XapakTepucTruKa KOJIEKTOPOB U UX XUMUKO-MHHEPAJIOTUYECKHUM COCTaB.

Haznauenue KHCIOTHBIX 00pab0OTOK CKBaKHH.

[IpuMeHeHrne KHUCIOTHBIX OOpPabOTOK C Y4YETOM KOJUIEKTOPCKHX CBOMCTB MPOTYKTHBHBIX
rtactoB. Cxema mporecca KUCIOTHOH 00paboTKu. BinsHre KOHIIEHTPAIMK KUCIIOTHBIX PacTBOPOB
Ha 3 (HEKTUBHOCTH XUMUYECKON 00paObOTKHM CKBa)KHH.

Buasl kuciaotHeix 00paboTok. KuCTOTHBIE BaHHBI, MPOCTHIE KHUCIOTHBIE OOpPaOOTKHU MO
JaBJICHUEM, TEPMOXUMHUYECKUE U TEPMOKHUCIOTHBIE 00PaOOTKH.

CoBepIIeHCTBOBAHUE METOJIOB KHCJIOTHOM OOpaOOTKM CKBaKMH: KHUCIIOTHas 00paboTKa ¢
IpeJBapuTEebHBIM  BBOJOM  YIJIEBOJOPOIHBIX pacTBOpuTeNed, u30uparesbHas KUCIOTHAs
00paboTka, KHUCJIOTHas oO0paboTka mNpu3a0OHON 30HBI IIacTa C NPUMEHEHHEM BUOpaIuH,
MHOT'OKpaTHas HeTpepblBHAs M30uparenbHas KUCIOTHas oOpaboTka, TEPMOKUCIOTHAs 00paboTKa
CKB&KUH C IPEABAPUTENIBHBIM BBOJIOM B IIJJaCT MAarHMEBOW CTPYKKH WU TpaHyl U Jpyrue
Pa3sHOBUHOCTH KUCIOTHBIX 00pabOTOK.

Consnas kucnota. CosnsiHast KucioTa Texaudeckas. ConsiHasi KUCI0Ta MHTMOMpPOBaHHAs!.

[TpuroroBneHue paboyero pacTBOpa CONSHOM KHCIOTHI 3aJJaHHOM KOHIIEHTPALIUH.

ITopsimoK MPUTrOTOBIIEHHSI TOBAPHOM KUCIIOTBHI.

Tapa, npaBua XpaHeHHsI U TPAHCIIOPTUPOBAHUE COJITHOM KUCIIOTHI.

®dTopucToBOAOPOAHAS (IIJITABUKOBAsI) KUCTIOTA, €€ CBOMCTBA U Ha3HaueHwue. [Ipurorosnenue
pabouero pactBopa Ui XUMHUYECKOW OOpabOTKM CKBaXHH. Tapa M MOPAJOK TPaHCHOPTUPOBKU
(GTOPUCTOBOAOPOTHON KHCIIOTHI.

YKcycHas KUCJIoTa, €€ CBOMCTBA U Ha3HAYCHHUE.

[IprmMeHeHne yKCYCHOM KUCIOTHI U1 XUMHUECKOH 00pabOTKH CKBaXKHH.

[Topsimox paboThl C HEW NMpHU NMPUTOTOBICHUU pabouero pacTBopa. YIMaKoBKa U TPAHCIOPT
YKCYCHOM KUCJIOTBI.

CepHas KucioTa, ee CBOMCTBA U Ha3HaueHue. [ [pumenenne cepHoi KUCIIOTHI 11 XMMUYECKOM
00pabOTKU CKBaXKHUH.

[TonssTue 06 wuHruburopax. Hasnauenue wuHrHOUTOpOB. PeareHTl — WHTUOUTOPHL,
IpUMEHseMbIe TP IPUTOTOBICHUH PaObOYUX PACTBOPOB.

[ToBepxHocTHO-akTHBHBIE BemiecTBa (ITAB), ux cBoiicTBa 1 Ha3Ha4YeHHeE.
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[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA, IPUMEHAEMBIE ITPH KUCIOTHBIX 00paboTKax HE(PTAHBIX U
HarHeTaTeIbHBIX CKBAXKHH.
TCpMOXI/IMI/I‘-IeCKI/IC U TCPMOKHUCIOTHBIC O6pa6OTKI/I CKBA’)KMH, MX HA3HAYCHUC U YCJIIOBUA
npuMeHeHns. Cxema nporecca TepMOXUMHYECKON U TEPMOKHCIOTHOM 00pabOTKH CKBAKUH.
[TogGop peareHTa, UCIOJIB3YEMOTIO B KAUE€CTBE KOMIIOHEHTA PEAKIMH C PACTBOPOM COJISTHOM
KUCIOTHL. [IOHSTHE O MarHUEBBIX CIIJIaBaX.
[TpuMeps! yKITaaKu CTep>KHEH MarHust B TAYKH MIPU 3apsi/IKe PeaKIMOHHOTO HAKOHEYHHKA.
[TopsimoK MOArOTOBKM CKBaXHMH MJISI TPOBEACHHS IpoIiecca MO0 XUMHUYECKOW 00paboTke
npru3a00WHON 30HBI.
OO1iee moHATHE O pacyeTe Mpolecca Mo XMMUIECKOH 00paboTKe CKBaXKHH.
IIpaBuna  MOrpy3Kd, TPaHCIOPTHUPOBKM M BBIIPY3KM  XMMHMYECKHUX  PEarcHTOB,
NpeHa3HAYCHHBIX 7151 00paboTku cKBaXuH. [lopsmok paboOThl ¢ XMMHUUECKHMMHU PEeareHTaMu Ipu
IPUTOTOBIICHUH PAOOYMX PACTBOPOB.

Tema 3.1.5 O6GopynoBanue 1Jisi NPOBeIeHUs KUCIOTHBIX 00Pa00TOK CKBAKUH

YcnoBus paboThl 000PYI0BAHHSI, TPUMEHSIEMOTO IPU XUMHUIECKOH 00padOTKe CKBaKHUH.

Kucnotnas 6a3a, ee Ha3HaYCHHE U PACTIONOKECHHE.

KonudecTBo 1 €eMKOCTh CTaIlMOHAPHBIX PE3EPBYapOB.

TpeGoBanusi, mpeAbsBIIeMble K pe3epByapaM U €MKOCTSIM, HpeJHa3HAYCHHBIM IJIs
XpaHeHUs! KUCIOT. Buabl MOKPHITHIT pe3epByapoB, MEPHHUKOB.

Cxknaz 11 XpaHEeHHUsI BCHOMOTaTeNIbHbIX PEAreHTOB U MaTEPHAJIOB, €0 OCHAICHUE.

JlaGopaTopHbIi TyHKT, €r0 Ha3HAUYCHUE U OCHaIIeHue. [lyimieBas.

TunoBast cxema 00yCTpONCTBA KUCIOTHON 0a3bl.

KucnoroymnopHbele IIeHTpOOEKHBICE HACOCH, WX HaIW4dMe. Mapkhu M TEXHUYCCKUE
XapaKTEPUCTUKU KUCIOTOYIOPHBIX HACOCOB, BBIITYCKAEMbIX OT€YECTBEHHBIMHU 3aBOIAMH.

Buapl coenuHeHuit KeNe3HOMAOPOKHBIX ABTOIMCTEPH C IEHTPOOSKHBIMU HACOCAMHU
(pe3uHOBbIe TOGpPHpPOBAHHBIC IUIAHTH, PE3UHOBBIC IUIAHTH, THOKHE TPYyIbl U3
MOJIMBUHUJITIACTA, TIOJIMATUJICHA U Ap.). VX TexHu4eckas XxapakTepuCTHKA.

KucnotHele arperarsl Ajis TPAaHCHOPTHPOBAHUS pacTBOpa MHTHOWPOBAHHOMN COJNSHOM
KHCJIOTBI M HAarHeTaHwsi €ro B IUIACT. Arperarbl i KHUCJIOTHOM OOpaOOTKM CKBa)WH,
KMHEMaTUYeCKasl CXeMa U TeXHUYecKas xapakrtepuctuka. Hacoc arperara u ero tTexHuueckas
XapaKTEepUCTHKA.

O6opynoBaHue sl TPAHCTIOPTHPOBKU KUCIOTHI.

KuciioToBo3, ero Ha3Hau€HHUE U TEXHUYECKAsk XapaKTEPUCTHKA.

[Ipunen-uucrepHa, ee Ha3HaYEHUE U TEXHUUYECKAsl XapaKTepUCTHKA.

OOGopynoBaHue IJIs 3aKaYKU XUMPEAreHTOB Ha OCHOBE CEPHON KHUCIIOTHI.

B03MOXHOCTB HUCTIOIB30BAHMS IEMEHTUPOBOYHBIX arperaToB JJIsl IPOBEICHUS OTlepaliuii
M0 XUMHYECKOU 00padOTKe CKBAKMH, MX TEXHUYECKAsK XapaKTEPUCTHKA.

B03MOXXHOCTh HCMOJIB30BAHUSI €MKOCTEH [JIsi MEPEBO3KM KHCIOT K CKBAKUHAM M
MpEeabsIBIsIEMbIE K HUM TPeOOBaHMSI.

3anopHas W peryiaupyoomias apMarypa. Ee Ha3HaueHHe, TUIIbI 3alIOPHON apMaTyphbl.
3aBMKKY, BEHTUIIU, KPAHBI, KX YCTPOMCTBO U MpaBUJIa IKCILTyaTaIl|H.

Manudoinb arperara , ero Ha3HaYCHHE.

Kramanel mpemoxpaHuTenbHbIE, PEAYKIIMOHHBIC, PETYIUPYIONINE U WX YCTPOHCTBO.
Knanansl oOpaTHBIE ¥ TOBOPOTHBIE.

®DnaHITBI, TPOKIAIKH, IIIMHIBKH.

TpyObI BEICOKOTO JaBIIEHUS C MAPHUPHBIMH COUJICHEHHUsIMH. [ MOKMe [UTaHTH.

OOGopynoBaHue ycThs CKBaXWH. [[puHIIMTIHATBHAS CXeMa pa3MENIeHHs] 000pyAOBaHUS U
OOBSI3KH TIPH XUMUYECKON 00pabOTKe CKBaYKUH.

PeakTopbl-HAKOHEYHUKH, YCTPOMCTBO U UX Ha3HAYCHHUE.
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Hasnadenue, ycTpoiCTBO U TEXHUYECKAs XapaKTEPUCTUKA [TIAKEPOB, IPUMEHIEMBIX IIpU
XUMUYECKON 00pabOTKEe CKBAKHH.

Peructpupytomue rupaBIndecKue pacxoI0Mephl.

Y CTpOUCTBO M MPUHIIMIT paOOTHI pacxojomepa.

Cxema yCTaHOBKH.

TepMoMeTphl, HA3HAUYCHUE U IPUHIHUIT PAOOTHI.

Tema 3.1.6. OxpaHa Tpy/aa u NPOMbILIVIEHHAsI 0€30MACHOCTh

O6mue nonoxenuss denepanpbHoro 3akoHa "O TPOMBIIUICHHONH 0€30MaCHOCTH OMACHBIX
MIPOU3BOJICTBEHHBIX 00BEKTOB". OCHOBBI MPOMBINIICHHON Oe3onacHOoCTH. DenepanbHbIii HAA30p B
00J1aCTH IPOMBIIIUIEHHON 0€30MaCHOCTH.

[Tpon3BOACTBEHHBIE OMACHOCTU M BPEJHOCTH BO3HHUKAIOLIUE MPU OOCITYKMBAHUU OOBEKTOB
HedTerazono0eun.  OOSA3aHHOCTD  PYKOBOAWTENEH — MpeAnpusaTtuil  (opraHuzanuii) 1o
MPEIyNpexKICHUI0 CIy4aeB TpaBMaTu3Ma M aBapuilHOcTH. OCHOBHBIE NPUYMHBI HECUYACTHBIX
cJIyuaeB Ha Mpou3BoCTBE (puMepsl). Hanbomnee xapakTepHble c1y4an TPaBMUPOBAIIN aBapHil Ipu
KaluTaJIbHOM PeMOHTE ckBaxHH. [lopsok paccienoBaHus U yueTa IPUUMH HECUACTHBIX CITy4aeB.

OCHOBHBIC MEpPONPUATHS 10 OOCCIICUYCHUIO0 OE30IMAaCHBIX YCIOBHHA Tpyda Ha OOBEKTax
HedTera3oq00buM, OTBETCTBEHHOCTD 32 HapyIICHHS 3aKOHOATeNIbcTBAa 00 OXpaHe Tpyda

Buenpenne  HoBOW — TexHUKM  (0OOpynOBaHUS, MEXaHM3MOB U  HHCTPYMEHTA),
COBEpIICHCTBOBAHNUE TEXHOJOTUYECKUX MpolieccoB [IpuMeHeHne mperoXpaHUTENbHbIX 3allUTHBIX
cpeacts Beibop M ocTaHOBKAa paIMOHAIFHOTO OCBEIICHUS pabO4YMX MECT NMPH BEICHHH PEMOHTA
CKBKHH.

[TpaBuia 1 HKHCTPYKIUH 10 O€30IIaCHOMY BEICHUIO padoT U OTAEIBHBIX oneparuii HopmMaTussl
no TexHuke Oe3omacHocTu. [IpaBuna Ge3omacHocTd B HEe(TAHON U ra30BOW MPOMBIIUICEHHOCTH,
IpaBWjia TEXHUKU OE30MaCHOCTU IPU MPOBEICHUM OCHOBHBIX TEXHOJOTMYECKUX OIEpalusx
(mepdoparius, KucaoTHasE 00pabOTKa CKBaXKHH U JIP. ).

TpeboBaHUsT K YCTPOHCTBY M COJEP)KAHHIO NPOMBIIUICHHBIX 00BeKTOB CaHWUTapHBIE WU
MIPOTUBOMNOXKAPHBIE HOPMBI pa3pbiBa MEXIy OOBEKTaMH, YCTPOMCTBO U HOPMBI IJIEKTPUUECKOTO
OCBEILIEHUS, YCTPONUCTBO TOPOT U MOIBE3AHBIX ITYTEH.

OOume mpaBuiia OrpakJIeHHs JBUXKYIIMXCS yacTed MallMH M MexaHu3MoB OrpaxieHue
000py/I0BaHUSI U MEXaHU3MOB, UCIOJIb3YEMbIX NMPU PEMOHTE CKBaXMH OCHOBHBIE TpPeOOBaHMS K
OTPaKIEHUAM (KOXKyXaM) 3y0daThIX U HEMHBIX

nepeay, IKUBOB U MPUBOAHBIX PEMHEH arperatosB JUIs OA3EMHOI0 U KaUTAJIbHOTO pEMOHTA
CKBKHH.

HeoOxonuMocTh  cHCTEMAaTHMUECKOTO KOHTPOJISL 3a COCTOSIHUEM IPelOXpaHUTEIbHBIX
OTpaxkACHU.

TpeboBanust mpaBusl OE30MACHOCTH K YCTPOWCTBY JIECTHUI] U IUIOIIAIOK, paclojaraéMblx Ha
BbIcOTe. TpeGoBaHUs K MaplIeBbIM JIECTHHUIIAM, MEPEXOJHBIM IIONIAJKaM JIECTHULl U paboduM
IUIONIa/IKaM BBIMIEK M MauT. JIeCTHUIBI M IUJIOIIAAKH, COOpYXKaemble i OOCITYyKUBaHUS
000pyIOBaHUS.

[TpaBusia 0e30macHOrO BBHIMOJHEHHS! MOTPY30YHO-PA3rpy30UHbIX padOT M MEepeMEeLICHUS
TSYKECTEH.

Oco0eHHOCTH MOTPY30YHO-Pa3rpy30UHbIX PadOT, BHIOIHAEMBIX Ha MPEANPUATUAX HEPTIHON
IPOMBIIIIICHHOCTH. [[pU4rHBI OTHOCUTEIBHO BHICOKOTO YPOBHS TpaBMaTH3Ma Ha 3THX paboTax.

MexaHu3Mbl U TIPUCIIOCOOIIEHNUS, UCTIOIb3yeMbIE IIPU MOTPY30YHO-Pa3rpy304HbIX paboTax u
nepemenieHny Tsoxkecteil. [IpaBuia TpaHCIOPTUPOBAHUS IPY30B HA PAa3TUYHBIX TPAHCIIOPTHBIX

CpeICTBax.

OcHoBHBIE TPeOOBaHUS K TPY30M0ABEMHBIM MEXaHU3MaM U MpaBUJia YCTAHOBKU MX Ha

pabounx MecTax.

PykxoBozacTBO paboTaMu 1o epeMENISHHIO TSKECTEH ¢ OMOILBIO TPY30I0IbEMHBIX KPAHOB.
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OcHoBHBIE TpeOOBaHUs, MPEAbSBIsAEMbIC MPaBUIaMHU O€30MACHOCTH K CTPONAaM M JIPYTUM
Ipy30I0AbEMHBIM NpHucnocobnenusM. IIpaBuna crponosku rpy3os. [loaroroska pabodero mecra,
NPOBEPKA UCTIPABHOCTH IPY30MOABEMHBIX MEXaHU3MOB U IPUCTIOCOOICHUH.

OcHOBHBIE MpaBHJa 0€30MaCHOCTH IpU IOrpy3Ke, pasrpy3ke H IepeMelleHun Tpyo.
[IpuMeHeHHe aBTOKPAaHOB, NPUIEMHBIX KPAaHOB, MEXaHW3MPOBAHHBIX TPYOOBO3OK M JAPYIHX
MEXaHU3MOB.

Mepsbl, KOTOpbIE JOKHBI MPUHUMATHCS MPOTHUB CAMOIPOHM3BOJIBHOIO CKATHIBAHHS TPYO CO
mrabenel u ¢ TpaHCHOPTHBIX cpeAcTB. IlpaBuna yknaaku TpyO B mTabens M NEPEeBO3KM UX Ha
Pa3IMYHBIX BUAAX TPAHCIOPTA

TpeGoBanust mpaBuil 0€30MaCHOCTH, NMpEIbsABISEMble K HakaTaM, MpPaBWJ HUX YCTaHOBKHU,
IpUEMBI IOTPY3KHU U pa3rpy3Kd TpyO ¢ IpUMEHEHHEM HAaKaToOB

Crioco0b! KperieHus TpyO Ha aBTOMOOMIISAX C IPULIETIAMU U JPYTUX TPAHCIIOPTHBIX CPE/ICTBAX.

[Topsimok Bepenust paboT BOIM3M JTMHUN dIIEKTponepeiad.

OcHOBHBIE npaBUiIa 0€30MacHOM  HAKCIUTyaTalluM  3JIeKTpooOopynoBanus. JleiicTBue
AIIEKTPUUYECKOTO TOKA HA OPraHM3M YelIOBeKa. BimsHue okpyKaromei cpeisl Ha BEIMYMHY TOKA,
IpoTeKaroIero yepe3 uenoBeka. IloHATHe 00 3JIEKTPUYECKOM CONPOTUBICHHUU 4YEJIOBEKa U O
0€3011aCHOM HANPSHKEHUU 3JIEKTPUIECKOro ToKa. ONMacHOCTH, BO3HUKAIOIINE NPU OOCTY)KHMBAaHUU
3JIEKTPOYCTAHOBOK. ['paHMIIbI OOCIY>KMBaHHS 3JIEKTPOYCTaHOBOK OMAacHOCTH, CBS3aHHBIE C
OKCIUTyaTallel OCBETUTEILHON CHCTEMBI 00BEKTOB

OnacHOCTh NOpa)KE€HUs! IEKTPUUECKUM TOKOM IIPU paboTe MO HAMPSKEHUEM.

B03MOXXHOCTh COEIMHEHHS TOKOBEIYIIMX 4YacTell C KOPILyCOM 3JIEKTpOOOOpYyHZOBaHMS,
OIaCHOCTh MPUKOCHOBEHHUSI K HETOKOBEIYILIIUM YacTsM 3JIEKTPOOOOPYIOBaHUS.

WIA CBS3aHHOTO C HHM HEPTEPOMBICIOBOTO O0OpPYIOBaHHS, OKAa3aBIIETOCS TIOA
HalpsKEHUEM.

Pasnuunbie cilydam TPUKOCHOBEHHSI K TOKOBEIYIIMM YacTsIM, HaXOAAIIMMCS IOJ
HanpspkeHneM (IPUKOCHOBEHHE K OJHOM (pa3e ceTu ¢ M30JUMpPOBAHHON HEHTpaliblo, K KOpIycy
TOKOIIPUEMHHUKA TpU MpoOOoe Ha KOpIyc; K OXHOW (paze CeTH ¢ 3a3eMJICHHON HEWTpajblo;
JIBYXTIOJIFOCHOTO IPUKOCHOBEHHUS K TpeX(pa3HO ceTH).

OcHOBHBIC TpaBWJa YCTPOMCTBAa JJEKTPOYCTAHOBOK Ha TPEANPHATUSAX HETAHON
npoMbIIIIeHHOCTH HasHaueHue M cnocoObl 3a3eMJIeHHs 3JIEKTPOYCTaHOBOK, 3alllUTHAs W30JIALUS,
3alIUTHBIE CPEJICTBA U MPEAYIPEAUTENBHBIC TUIAKATHI.

VYCTpoHCTBO 3aIIUTHOTO 3a3€MJIEHUS] B CETAX M H30JIMPOBAHHOM HEHTpaliblo M B CeTSIX
HanpspkeHueM 10 1000 B ¢ rinyxum 3a3emieHneM HelTpaiau 3aluTHOe oTKIoueHne. Cratnyeckoe
anektpuyectBo  CpeacTBa  3allUThl  MEpcoHAa OT  MOPAKEHHs]  AJIEKTPUUYECKUM  TOKOM
(TUdNIEKTpUYECKHE TIEPYATKH, KO U OOTHI, TUAIIEKTPHUYECKHUE TTOACTABKH, KOBPUKHU U IOPOIKKH)
VYkazarenu HanpspKeHUs,, TOKOU3MEPUTENIbHBIE KIEHIH, H30JUPYIOIIUMEe LUIAHTW M NEPEeHOCHBIE
3a3€MJICHMSL.

[Topsimok MEepHoOIMYEeCKOro HCIBITaHUS 3aIIUTHBIX CPEACTB, HM3OSIMHU W 3a3eMJICHHS B
AIIEKTPOTEXHUYECKUX YCTaHOBKAX.

OcHOBHBIE TpeOOBaHUS K IMEpPCOHANY, OOCITY)XKMBAIOLIEMY 3JIEKTPOYCTAHOBKH, U MOPAIOK
JIOITyCKa K PEMOHTHBIM paboTam.

OO6cTosTenbCTBA M IPUUMHBI CITyYaeB MOPAKEHUE SIEKTPUIECKUM TOKOM, MPOUCIIEAIINX TpU
MOJI3€MHOM U KallUTAIHEHOM PEMOHTE CKBaKHH.

[TpaBuna Ge3omacHOCTH TpyAa MPU PEMOHTHO-MOHTAXKHBIX pabdoTax. OCHOBHbIE MPUUYHMHBI
HECYACTHBIX CIIy4aeB MPH cliecapHbIX padoTax. TpeboBanus mpaBuil 6€30MaCHOCTH TPYAA K PyYHOMY
UHCTPYMEHTY, IPUMEHAEMOMY IIPH CIECApHBIX paboTax.

[TpaBuia u mpuembl 6€30TTaCHOTO BHITIOTHEHUS CIIECAPHBIX PadoT.

[TonrotoBka pabGouero Mecra, MEXaHU3MOB, IPHUCIIOCOOJIEHUI M HMHCTpyMEHTa s
BBIMIOJTHEHUS] PEMOHTHO-MOHTaKHBIX padoT [lopsinok pazbopku u cOOpku (QOHTAaHHOW apMaTyphl,
CTaHKOB-Ka4aJoOK, HACOCOB, POTOPOB U JIPYroro o0OpyAoBaHMs. YKIaJgka pa3oOpaHHBIX Y3J10B U
yacTeil 000pyI0BaHMsI Ha CTEIUIaXKaX U KO3/Iax.
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[Tpuemsbl oTBOpoTa rack CriocoObl MPOBEPKH COBIIAZICHUS COBMELIAEMbIX OTBEPCTUH (p1aHIIeB
U IpYTUX JEeTajeu.

BbIHpeCCOBKa IIOAIIUITHUKOB U ITAJIBIIEB C HpI/IMeHeHI/ICM KIIMHBECB, BBIKOJIOTOK U ):[epncaTeJIeﬁ.

[IpumMeHeHne crienUalbHBIX MPUCIIOCOOJEHUN TPH PACIPECCOBKE MIIMHAPUYCCKUX BTYJIOK
HACOCOB, CTSDKKE IIeTel U Ipyrux padboTax.

Heo6XxoauMoCTh OTKIIFOYEHHS TPUBOJA, PEMOHTHPYEMOTO OOOPYIOBAHUS M TPUHITHSI MEP
HpOTI/IB CaMOHpOI/I3BOJILHOFO JOBUXKCHUA O60py,Z[OBaHI/I$I, BBIBCIIMBAHUC Ha HYJILTG
MpEeAYIPEAUTEIIBHOTO IJIaKaTa.

JlomoTHUTENHHOE OCBEIIEHUE pad0Yero MecTa MEPEHOCHBIM CBETUIIHHIUKOM.

Oka3zaHue TMepBOH JOBPauyeOHOW MOMOIINM MOCTPAAABIINM TPH MOPAKCHUH SJICKTPUUECKUM
TOKOM, YIIUOBI, BEIBUXH, TIEPEIOMBI, 03KOTH U JP.

Tema 3.1.7. Oxpana okpy:kaiouieii cpeabl

HeoOxoauMocTh OXpaHbl OKpYXKaloliel cpeabl. BiusHue XO3SIMCTBEHHOH JIEATEIHHOCTH
YeJioBeKa Ha MPUpOy.

Opranuzanus oxpaHbl okpyxaromieit cpensl B Poccun. Oxpana atmochepHOro Bo3iyxa, moys,
BOOEMOB, Henp, (uopsl u (QayHpl. XapaKkTepuUCTHKA 3arpsA3HEHUN OKpYXKAroIIeH Cpemsl.
Meponpusitus 1o 60pb0e ¢ IryMOM, 3arpsi3HEHHEM MOUBBI, aTMOC(EPHI U BOJHOU cpenbl. KoHTpoab
3a MPeAEIbHO JOMYCTUMBIMHU BPEIHBIMU KOHIICHTPALMSIMHU BPEIHBIX KOMIIOHEHTOB, MOCTYMAOIIUX
B IIPUPOJIHYIO Cpey, 000POTHOE BOJOCHAOKEHUE U JIP.

Binustnue pazButusi He(TAHBIX U Ta30BBIX MECTOPOXKJICHHUM Ha OKpYyXarolyro cpeny. Oxpana
HeJp HEPTAHBIX M Ta30BBIX MECTOPOXKACHUN. Mephl, MPUHUMAEMBbIC TI0 OXPaHE HEJP MPH MPOBOJIKE
ckBakH. CoXpaHEeHHE T'yMYCHOTO CJIOsl MPU MPOMU3BOJICTBE 3eMIISIHBIX paboT. Ilpenynpexnenue
3a0oNaurBaHMsl MMOYBBI, 3aCOJICHUS U 3arpsizHeHus: e€ HedThio U HedTenpoaykTamu. OpraHnusaius
MPOU3BOJCTBA MO METOAY 3aMKHyToro mukia. Ilepemox K 0O€30TXOMHON TEXHOJIOTHH,
YCOBEPIICHCTBOBAHUE CIIOCOOBI YTHIIM3AIMH OTXO/I0B.

Bonubie pecypchl. OCHOBHbIE HMCTOYHUKH 3arpsi3HEHUS] CTOYHBIX BOA. CTOYHBIE BOJIBI
MIPOM3BOJICTBEHHBIX OOBEKTOB HE(PTSIHOH M  Ta30BOM NPOMBIIUICHHOCTH. MeponpusaTus Io
IIPEAYIPEKICHNUIO 3arPs3HEHUM BOJI.

OTBETCTBEHHOCTh Pa0OUUX 32 OXPaHy OKPY>KAIOIIEH Cpebl.

Hrorosas arrecrammusi.
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3.2. IlpakTHyeckoe ody4eHmne

Tema 3.2.1. BBoanoe 3ansitue MHCTpYKTAK

WucTpykTtaxk 1o oxpaHe Tpyna. O3HaKOMIEHHE C OpPraHU3alMOHHOM CTPYKTYpOH
npeanpustas. O3HaKOMIIEHHE C cojaep)kaHueM pabor BBomHbIA WMHCTpyKTax. MHCTpyKTaxk Ha
paboueM Mecre.

Tema 3.2.2. O0yuyeHHe OCHOBHBIM OINEPAIMSM 10 MOJAT0TOBKE XHMHUYECKHX pPeareHToB

[IpuroroBnenue KHCITIOTHBIX pacTBOpOB, JIO3UPOBKA peareHTOB-UHTUOUTOPOB,
CTaOMITN3aTOPOB, MOBEPXHOCTHO-AKTHUBHBIX BEIIECTB B 3aBHCHUMOCTH OT IEJICBOrO0 Ha3HAYCHHS
KHCJIOTHBIX 00pa0OTOK.

[Toka3z cmocoOoB M O0yueHUs MpUEMaM TEPMOHAKOHCYHWKOB MarHUEM [UIsi TPOBEICHUS
TEPMOKHCIOTHON 00paboTku. OOydyeHHe BEICHHIO TEXHHMYECKHX pacdyeToOB IO OIpeAeIeHUI0
KOJIMYECTBA KUCJIOTBI, BOJBI U JAPYTUX XUMHYECKHX PEAarcHTOB NPH MPUTOTOBICHUU KUCIOTHOTO
pacTBopa HEOOXOAUMOM KOHIIEHTPAIIHH.

[TpuroTroBneHNE MIIABUKOBOI KUCIOTHI ((PTOPUCTOBOJIOPOIHON), €€ XpaHESHUE
TPAHCIIOPTUPOBKA.

[Toka3 crioco0OB M TPUEMOB 3aPSIKU TEPMOHAKOHCYHUKOB JIJISl TIPOBEACHUS TEPMOKHCIOTHOM
00pabOTKH CKBa)KHH.

OmnpexneneHnne apeoMeTpoM, JO3UMETPOM KOHIICHTPALWU TMPUTOTOBICHHOTO KHCIOTHOTO
pacTBopa.

HenocpencrBennoe yuactre B paboTax Mo NPUTOTOBICHHIO KHCIOTHBIX PACTBOPOB.

Tema 3.2.3. IMoaroroBka o0opyaoBaHUsl AJs TNPOBedeHUS] XHUMHYECKOl 00padoTKu
CKBaKMH

VYuacTue B paboTax IO pa3MELICHUIO arperaToB 000py10BaHUs Ha MJIOLIAIKE Y CKBAXKHUHBI.

VYuyacTtue B paboTax mo cOOpke JHMHUI BBICOKOTO M HU3KOTO JAaBJICHUS, TMOKUX IIJIAHTOB MIPH
0OBsI3KE YCThsI CKBOKMHBI C arperaTaMu: arperaToB ¢ MEpHUKaMHU M JIpyIMM 00OpyIOBaHUEM IS
IIPOU3BOJICTBA XUMUYECKOH 00pabOTKH.

[Topsimox mpoBefieHHs NPOBEPKH T'OTOBHOCTH OOOpPYNOBaHMS, COCIUHHUTEIbHBIX JUHHHA K
IPOBEJCHUIO MPOIlecCa XMMHUECKOH 00paOOTKM CKBA)KMH: MOPSJIOK ONpPENETICHUs] U YCTpaHEHUS
BO3MO>KHBIX HEUCIIPABHOCTEM.

Tema 3.2.4. BoinosiHeHHe padoT NpPH NPOBeJeHHM MNpoLecca XUMHYECKO 00padoTKu
CKBAKUH

OOyueHne METOJOB 3aMmMepa pacxojla XMMHYECKHUX pEeareHTOB, aBJEHHUsS B IIPOIIECCe
npoBefeHuss 00paboTok. OmepaTUBHBIM KOHTPOJIh 3a KAadeCTBOM 3aKauMBaeMOTo B IUIACT
XUMHUYECKOTO PacTBOpA.

VYcrpaneHue yreuek pacTBOpa M APYIMX HEMOJAJ0K, BO3HHMKAIOIIMX B IMPOLECCE 3aKAUYKU
XUMHYECKOTO PACTBOPA B CKBAKHHY.

O3HaKOMJIEHHUE C 3aKIIOYUTEIbHBIMA pa00TaMU Ha CKBaXKUHE: MMPOMBIBKA TEXHOJIOTHUECKOTO
obopynoBanus u TpyoOompoBosoB. OOyueHne mpueMaM pPa30MBKU JIMHUN BBICOKOTO M HH3KOTO
JaBJICHUM.
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Tema 3.2.5. CamocTosiTe/IbHOE BbINOJHEeHUe PadoT no npodeccuu. Kpaimnpukannonnas
npooHas padora.

Brimonnenue paboT, mpeycMOTPEHHBIX KBaTU(PUKAMOHHON XapaKTepUCTHUKOM oriepaTopa 1o
XUMHUYECKOH 00paboTKe CKBaXUH 4 pa3psa.

[TonroroBka XMMHUYECKHX PAcCTBOPOB K IMPOBENEHUIO 00paboTku ckBaxuH. OmpeneneHue
apeoMETPOM KOHIEHTPAIMU TPUTOTOBICHHOTO pacTBOpA.

PacctanoBka K mOArOTOBKE O00OpYAOBaHMA Ha IUIOHIQJIKE Y ycThba CckBaxkuH. COopka
TPYOOIIPOBOIOB BHICOKOTO M HU3KOTO JIABJICHHSI, 00BsI3Ka 000PYAOBAHUS C YCTHEM CKBAKUHBI.

OnpeccoBka TpyOONpPOBOJIOB BHICOKOIO [aBJCHHsS. Y4yacTHe B IPOBEIECHUU pPAOOT 10
XUMHUYECKON 00pabOTKM CKBaKMH. 3aMep pacxo/ia 3aKaurBaeMoro B CKBOXHHY pacTBOpA.

Yyactue B paboTax 1Mo yCTpaHEHHIO HEUCIPABHOCTEH, BOSHUKAIOUINX B X0J1€ MMOATOTOBKH U B
MPOIIECCE BEICHUS XUMHUECKON 00paOOTKHM CKBAKHH.

Yyactue B BHIITIOJHEHUH 3aKITIOYUTEIBHBIX paOb0T: MPOMBIBKA 000PYA0BaHU, TPYOOIPOBOIOB,
pa3z00pKa )KECTKUX JIMHUM, OTCOCTMHEHHE 1IJIAaHTOB.

OBnazeHue nepeoBbIMU METOIaMU TPY/Ia.
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