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BBE/IEHUE
Hacrosme Mmetonnueckne pekoMeHaau pa3paboTanbl Ha OCHOBE paboueit

nporpaMMbl  TUCHUIUIMHBI  «COBpEMEHHBIE METOJbI W CHOCOOBI  OYHMCTKH
OTXOJAIINX T'a30B U CTOYHBIX BOIY.

Llenapro TUCIUTIINHEI SIBIISICTCS.
- dbopMupoBaHrUe y acClMPAHTOB COBPEMEHHBIX HAyYHBIX IPEJICTABICHUN B
00J1aCTH METOJIOB M CIIOCOOOB OYHMCTKM OTXOMSINUX Ia30B M CTOYHBIX BOJI,
O3HAKOMJICHHE C HOBEHMIIMMH METOJAaMH HMCCJCJOBaHUM, IIO3BOJISIOIIUMU
BBIMTYCKHUKAM MIPUMEHUTh 3TH 3HAHUS HA TTPAKTHUKE;

OCHOBHBIMM 33JJa4aMU U3YYCHUS JUCHUIUIUHBI SABJISTIOTCS:
- M3y4Y€HHUE TCOPUM IPOIECCOB, CBI3aHHBIX C OUYMCTKOM OTXOJAIIMX Ta3oB U
CTOYHBIX BOJI;
- 03HAKOMJICHUE C COBPEMEHHBIM amnmnapaTHbIM 0OPMIICHUEM CUCTEM OUYUCTKHU
OTXOJSIINX T'a30B U CTOYHBIX BOJI;
- 03HAKOMJICHHE C OCOOCHHOCTSIMU KOHCTPYHPOBAHHS COBPEMEHHBIX CHUCTEM
OYHCTKH OTXOISIINX T'a30B U CTOYHBIX BOJ;
- TEXHUKO-2KOHOMUYECKOE€ OOOCHOBAHUE U MIPUHATHE MPOCKTHBIX PEIICHUN B

LCJIOM II0 ITPOCKTHPOBAHUIO CUCTCM OTXOIAINUX I'a30B U OYUCTKH CTOYHBIX BOJI.




COLEP KAHUE N METOANYECKHUE PEKOMEHJIAIIUHA ITO
N3YYEHUIO JUMCHUIIJIMHBI « COBPEMEHHBIE METO/bI 1
CIIOCOBBbI OYUCTKH OTXOJAIIINX I'A30B U CTOYHbBIX BO/I»

Tema 1. Cospemennbie cnocodbl O4UCMKU OMXO0OAUUX 2A308.

Cemunap 1-2. CHH:KeHHe a3PO030JIbHOI0 3arpsi3HeHUsl aTMOcC(epHOro
Bo3ayxa Ha npumepe OAO «KoBpopckuii 'OK».

Ilenu u 3a0auu 3anamusn:

IIpoBecT MOAENIMPOBAHHE MPOLECCOB PACHPOCTPAHECHHS 3aArPSA3HAIOMINX
BEUIECTB B aTMOC(EPHOM BO3JIyX€ OT MPOU3BOJICTBEHHBIX OOBEKTOB MPEAIPUATHS
OAO «Kosnopckuii 'OK» npu pa3InyHbIX KIUMAaTHYECKUX YCIIOBHSX.

[IpoBecTu aHamu3 COBPEMEHHBIX CIOCOO0OB OOPHOBI € MBLIBIO HA PA3IMYHBIX
MCTOYHUKAX MbUIEBBIICICHUS TOPHBIX MPEANPUITHI U pa3paboTaTh cxemy padoThl
CUCTEM IMBUICMIOAABIEHNS C LEJIBbI0 CHWXKEHHs Bo3aencTBusa npeanpustus OAO
«Kosnopckuii 'OK» Ha KOMIIOHEHTBI IPUPOJHOM CPEBI.

Yueonwvie 6onpocwvt no camocmoamenwvnoi pabome:

1. OCHOBHBIE 3arps3HAIOIINE BEIIECTBA, BbIAEISEMble B aTMOC(hEpHBIN
BO3/IyX MpU A00bIYE TBEPIBIX MOJIE3HBIX HCKOIIAEMBIX.

2. HeraTtuBHble nocneACTBUS 3arpsi3HEHUsI ATMOC(EPBI TBLIBIO.

3. AHanu3 OCHOBHBIX UCTOYHHUKOB 3arpsi3HEHUS] aTMOC(PEPHOTO BO3yXa
npeanpustug OAO «Kosnopckuii 'OK».

4. OCHOBHBIE METO/IBI TIBUICIIOAABICHHUS] U OYUCTKH OTXOJSALIUX Ia30B OT
MBUTH.

S. AHaIN3 CYIIECTBYIOUIMX CHCTEM TMBUIENOAABIEHUS W  OYUCTKH

orxomsux razoB Ha npeanpuiatu OAO «Kosaopckuit 'OK».

Temul 0oknaooes, coooueHuil
1. OOmue MPUHOUIB TOCTPOCHUS TEXHOJOTHYECCKUX CXEM OYHMCTKHU

a’p030JIbHBIX BEIOPOCOB HAa TOPHBIX MPEITPUITHSIX.




2. OnBIT HUCMOIB30BAHUS MEXaHUUYECKHX OOECTBIIMBAIOIINX YCTPOMCTB
Ha F'OPHBIX NPEAIPUATUIX.
3. OnbIT UCHOJIB30BAHUSI MOKPBIX WM THAPABIMYECKUX allapaTroB Ha

T'OPHBIX IPCAIIPUATHUAX.

4, OnplT  UCHOJIL30BaHUSI  MOPUCTHIX  (PUIBTPOB  HA  TOPHBIX
NPEANPUSTUSIX.

S. OnpIT  UCHOJIB30BAHWS  MNPOMBINUIEHHBIX  MBUIEH HAa  TOPHBIX
NPEANPUSTUSIX.

Memoouueckue ykazanusa:

IIpu paccMOTpeHHMH TeMbl HEOOXOJUMO 0C000€ BHUMAHHUE YJIEIUTh
KJaccu(UKalMy HMCTOYHUKOB OOpa3oBaHWsT W BBIICICHUS IMbUIM Ha TOPHBIX
NpeanpusITuaX U oxapakrepusoBarh npeamnpusitue OAO «Kospopckuit 'OK» kak
MCTOYHUK 3arpsi3HEHUS] aTMOC(Ephl TPU Pa3TUYHBIX KIMMATHYECKUX YCIOBUSIX.

OTAenbHO ClelyeT pacCMOTPETh CIIOCOOBI MBIJIEMOIABICHUS HA TOUYCYHBIX U
MPOTSKEHHBIX MCTOYHMKAX MBUICBBIICICHUS M Ha TULIKHBIX 30HaX TEXHOTCHHBIX
MAaCCHBOB, NPUMEHsSIEMbIE Ha TOpHBbIX npennpustusx Poccuiickon denepaunu, a
Takke onbIT crpaH EBpocoro3a m Coenunennsix IlltaToB Amepuku B obOnactu
neutenonariaeHuss. Cienyer TakXke pPacCMOTPETh PEXKUMBI U OCOOCHHOCTH
skcruryatanuu xBoctoxpanmmmima OAO «Kosnopckuit» 'OK u nmpuMeHsiemble Ha
HEM CIOCOObI OOPHOBI C MBLIBIO.

Pexkomenoyeman rnumepamypa:

ocnosHas: [1, 3, 4];

JomnoTHATEbHA: [9)].




Cemunap 3-4. CoBeplIeHCTBOBAHME CHCTEMbl YHCTKH TIa30BbIX
BbIOPOCOB OT OKCH/JI0B a30Ta, cepbl M yrjepoaa Ha npumepe YepenmoBeukoro
METAJLUTYPru4ecKoro KOMOuHara.

Ienu u 3a0auu 3anamus:

[IpoBecTn aHanu3 naHAMIA(QTHO-TEOXUMUYECKONH OOCTAaHOBKH, CIIOKHUBIIEHCS
MO BO3JICHCTBUEM WHTECHCHBHOW TEXHOTCHHOW HArpy3Kd, Ha CEIUTCOHOU
Tepputopur  ropoaa  YepemoBel, U BBIACIUTh  OCHOBHBIE  MCTOYHUKH
OpPraHMW30BaHHBIX U HEOPTaHU30BAHHBIX T'a30BbIX BEIOPOCOB.

[IpoBecTn aHamM3 COBPEMEHHBIX CIOCOOOB OYMCTKU T'a30BBIX BHIOPOCOB OT
OKCHJIOB a30Ta, CEpbl M yTiepojia, pa3padoTaTh MPOTpaMMy IO YJIABIUBAHUIO
HEOPTaHU30BAHHBIX BBIOPOCOB U TMPEJIOKUTh CHUCTEMY OYHUCTKH Ta30BbIX
BBIOPOCOB UepemnoBeIKoro MeTauyprudeckoro KomOruHara.

Yueonwvie 6onpocvt no camocmoamenwvnoi paoome:

1. OCHOBHBIE 3arps3HAIONIME BEIIECTBA, BbIJACISEMbIE B aTMOC(EpHBIi
BO3JIyX MPHU NIepepaboTKe TBEPABIX MOJE3HBIX UCKOTTAEMBbIX.

2. HeratuBHble MOCHEACTBUS 3arpsi3HEHUs] aTMOC(Epbl OKCUAaMU a30Ta,
CEpBI U YIIIepoa.

3. AHanM3 OCHOBHBIX MCTOYHUKOB 3arpsi3HEHUs aTMOC(EPHOro BO3IyXa
YepenoBenkoro MeTaurypraiyeckoro KoMmouHara.

4, OcCHOBHBIE METOABl OUMUCTKM OTXOASIIMX Ta30B OT OKCHAOB a3o0Ta,
CEephI U YIJIepoa.

S. AHaJIN3 CYHIECTBYIOIIMX CHCTEM OYHMCTKHA OTXOISIIMX Ta30B Ha

UepenoBenkoM METAILTYPruaeckoM KOMOMHATE.

Tembt 0oxknaoos, cooouienuil

1. OOmue NPUHIMIB TOCTPOCHUSI TEXHOJOTHMYECKUX CXEM OYMCTKHU
ra3oBbIX BEIOPOCOB HAa TOPHBIX MPEATPUATHSIX.

2. Ounctka OTXOASIIMX Ta30B OT OKCHUIOB YIJIEpOJla Ha TOPHBIX

PEANPUATHSAX.




3. OuncTKa OTXOOAIIMX Ta30B OT OKCHUIOB CEpbl HAa TOPHBIX

PEANPUATHSIX.

4, Ounctka OTXOJAIIMX Ta30B OT OKCHUJIOB a30Ta Ha TOPHBIX
PEATPUATHSIX.

5. OMnBIT peKymnepayuy ra30BbIX BHIOPOCOB HA TOPHBIX MPEANPUITHSIX.

Memoouueckue ykazanusa:

[Tpu paccMoTpeHUH TeMbI HEOOXOIMMO MPOBECTH aHAIN3 U KIaCCUPUKAIIHIO
OpraHU30BaHHBIX U HEOPTAHM30BAHHBIX UCTOYHUKH Ta30BbIX BEIOPOCOB HA TOPHBIX
NPEANPUATUAX, a TAKXKE OXapakTepu3oBaTh YUepenoBEUKUN METaIyprH4eCKUid
KOMOMHAT KaK UCTOYHUK 3arpsi3HEHUS] aTMOC(hEpHI.

OTAenbHO ClelyeT pacCMOTPETh CIIOCOOBI YIaBIMBAaHUS HEOPTaHW30BAHHBIX
BHIOPOCOB, ONBIT TPUMEHEHUSI YCTAaHOBOK M CHUCTEM II0 YJIaBJIMBaHUIO
HEOPTaHU30BAHHBIX BHIOPOCOB HA TOPHBIX MPEANPUITUSIX U OLICHUTh BO3MOXKHOCTD
X UCIOJIb30BaHUSI Ha YepemoBEeIKOM MeTaLTypruueckoM KoMmOuHate. Takke
CJIeyeT U3YUYUTh COBPEMEHHBIE CIIOCOOBI OYMCTKHU Ta30BbIX BHIOPOCOB OT OKCHJIOB
yIJIEPOJA, CEPbl U a30Ta, NMPUMEHSEMBIE HAa TOPHBIX MNpeanpustusx Poccuiickon
Oenepanuu, EBpocoroza u CoeauHeHHbIX [IITaTOB AMEPUKM M BO3MOXKHOCTH HX
UCIIOJIb30BaHus Ha YepenoBelkoM MeTauTyprudecKoM KOMOUHATE.

Pexkomenoyeman rnumepamypa:

ocHoBHas: [1, 3, 4];

nonojgHuTebHas: [9].




Cemunap 5. CoBpeMeHHbIE CNOCOOBI OYHUCTKHU Ta30BbIX BBLIOPOCOB OT
YIJIeBOAOPOA0B HA npuMepe AnTunuHckoro HII3.

Ilenu u 3a0auu 3anamusn:

N3yuuts  (QU3MKO-XMMHYECKHME  TapaMeTpbl  Ta30BBIX  BHIOPOCOB
He(dTenepepabaThIBalOMUX 3aBOAOB. [IpoBecTH aHaM3 COBPEMEHHBIX CIIOCOOOB
OYUCTKU Ta30BBIX BHIOPOCOB OT YIJIEBOJOPOAOB, pa3padoTaTh Mporpammy I0
OYUCTKE Ta3oBbIX BbIOpocoB AHTHNHMHCKOTO HII3, oTiamyaromnrytocsi BBICOKHUM
ypoBHEM 3(PHEKTUBHOCTH U CTAOMITBHOCTH PAOOTHI.

Yueonvie sonpocel no camocmoamenwvuoii pabome:

1. OCHOBHBIE 3arps3HSIONIME BEIIECTBA, BbIACIAEMble B aTMOCHEPHBIN
BO3/lyX Ha He(pTenepepadaThIBAIOIINX 3aBOIAX.

2. HeraTtuBHble mocneACTBUS 3arpsi3HEHUs aTMOC(EphI YIIIeBOI0POIaAMHU.

3. AHaJIN3 OCHOBHBIX MCTOYHUKOB 3arps3HEHUS] aTMOC(EPHOTO BO3IyXa
Antunuackoro HII3.

4, OCHOBHBIE METO/IbI OYUCTKU OTXOSIINX ra30B yTIEBOIOPOIOB.

5. AHanmM3 CyIIECTBYIOIIMX CHCTEM OYHMCTKH OTXOJAIIMX Ta30B Ha

Antunmackom HII3.

Tembt 0oxknaooes, cooouienui

1. OOmue NPUHIMIBI TMOCTPOCHUS] TEXHOJIOTUYECKUX CXEM OYHCTKHU
ra3oBbIX BBIOPOCOB Ha HedTenepepadaThIBAIOIIMX 3aBOJAX.

2. [Tyt coxparieHusi BBIOPOCOB YIJIEBOJIOPOJIOB B aTMocdepy OT
HedTenepepabaThIBAIOIIUX 3aBOIOB.

3. OuncTka OTXOISIIHAX ra3oB oT YTJIIEBOJOPOJIOB Ha
HedTenepepadbaTrIBAIONINX 3aBOJIAX.

4, OuncTka OTXOISIIIHAX ra3oB oT CepoBOIOpOIa Ha
HedTenepepabaThIBaIONINX 3aBO/IAX.

5. YerpoiicTBa yTUIM3aUKM TEIUIa MPU TEPMUUECKOM O00E3BPEIKUBAHHUH

ra3oBbIX BEIOPOCOB Ha HedTerepepadaThIBAIOIINX 3aBOAX.




Memoouueckue ykazanusn:

C HacTymjeHueM B IPOMBIIUIEHHOCTH «BEKa YTIJIEBOAOPOJOB» Mpoliema
OYHUCTKHU Ta30BBIX BBHIOPOCOB, COJIEPKAIIUX YIJIEBOJAOPO/BI, CTala BEChbMa Ba)XKHOU
BO BceM wmupe. [lporecchl OYHMCTKM BKJIIOYAIOT XUMHUYECKHE (TEPMHUUECKOE
OKHCJIeHHe, abcopOmuioo) u  ¢usndeckue (aacopOIuio, 3JIEKTPOCTATUUECKOE
ocaxkaeHne) C PKOHOMHYECKOM TOYKHM 3pEHUS OYMCTKAa METOJOM JOKWUTaHUs Ha
MeCTe He JOJDKHA paccMaTpuBaTbCA KaK CTajusl, CHIDKAIONMIAs SKOHOMUYHOCTH
BCEro TMpoliecca, IOCKOJbKY BOBJICUEHHE YIJIEBOJAOPOJHBIX KOMIIOHEHTOB B
IpollecC TOpPEHUs IMO3BOJSET TMOJYYUTh JIOMOJHUTEIBRHOE TEIJI0 U JeJacT
TeXHOJOru  Oosnee 3PdexktuBHON. CoOBpEeMEHHBIE  YCTPOICTBA  JIOJKHBI
obecnieunBaTth A(PPEKTUBHYIO MEpepadOTKy BCEX THUIIOB BBIOPOCOB (TA30BBIX H
KHUJIKUX), COJIEPKALINX YTIECBOIOPOAbl U OPraHUYECKUE COSANHEHHUS, IIPU YCIOBUU
MUHUMAJIBHOTO MOTPEOJIEHUSI SHEPrUM W BO3MOXKHO OOJBIIEH 3KOHOMHUYECKOU

3 PeKTUBHOCTH.

IIpn pPacCMOTPEHUHU TEMBI HEO0X0JMMO 0XapaKTEpPU30BaTh
AntunuHckui HII3 ~ kak  UCTOYHMK  3arpsi3HEHHs]  aTMOC(epbl, H3YyYHTh
COBpEMEHHbIE CIOCOOBI OYHUCTKM Ta30BbIX BBIOPOCOB OT  YIJIEBOJOPOJIOB,
npuMeHsieMble Ha HedTenepabaThiBarommXx 3aBojaax Poccuiickoit denepanuu,
EBpocorosza u CoennneHnbix [lITaToB AMEpUKH M BO3MOKHOCTD UX HCIIOJIb30BaHUS
Ha AxTunuHckoM HII3.

Pexomendyeman numepamypa:

ocHosHas: [1, 3, 4];

nonojHuTeabHas: [10].




Tema 2. Cospemennvie cnocoobl 04UCHIKU CHIOYHBIX 800.

Cemunap 1-2. CHMKeHHE TEXHOTeHHOTO0 BO3/1eMCTBHS 000raTHUTEIbHbBIX
(padpux Ha noBepxHocTHBIEC BOALI HA npuMepe OAO «Kosaopckuit 'OK».

Ienu u 3a0auu 3anamus:

BBINOMHUTH OLEHKY TEXHOT€HHOW HAarpy3ku Ha IOBEPXHOCTHBIE BOJABI B
palioHe pacnojaokeHus: mporu3BoACTBEHHbIX 00bekTOB OAO «KoBnopckuii ['OK» u
pa3paboTarh TEXHOJOTMYECKOE pEIIeHHEe [0 MHUHHUMU3AIUU HEraTUBHOTO
BO3JICHICTBHSI HA BOJHBIE PECYPCHI OT cOPOCa CTOUYHBIX BOJI XBOCTOBOT'O XO31CTBA.

Yueonwie 6onpocwt no camocmoamenwvnoil pabome:

1. OcHOBHBIE 3arps3HAIOIINE BEIIECTBA, COpachlBa€Mbl€ B IOBEPXHOCTHBIE U
MO/I3EMHBIE BOJIbI PU MEPEPAOOTKE MOJIE3HBIX UCKOMAEMBIX .

2. HeratuBHbI€ MOCECTBUS 3arPsI3HEHUS TUAPOCHEPHI.

3. Anammz OAO «Komopckuii ['OK» kak wHCTOYHMKA 3arps3HEHUs
TUapocdepshl.

4. OCHOBHBIE METOJIbI OYHMCTKH CTOYHBIX BOJI, MPUMEHSEMbIE Ha TOPHBIX
NpEANPUSATUSIX.

5. AHaiu3 CyIIECTBYIOIIUX CUCTEM OYMCTKH CTOYHBIX BOJ Ha MPEANpPUSTUU
OAO «Kosnopckuii 'OK».

Tembt 0oxknaooes, cooouienui

1. [TpumeHeHre NpUPOAHBIX COPOCHTOB B OYMCTKE CTOYHBIX BOJI TOPHBIX
PEANPUATHN.

2. [IpuMeHneHne 0TX0A0B NMPOU3BOJICTBA B OUMCTKE CTOYHBIX BOJ TOPHBIX
MPEANPUSITUN.

3. TexHONOrnM YTWUIM3alMh OTPA0OTAHHBIX COPOEHTOB Ha TOPHBIX
PEAIPUATHAX.

4, [IpuMeHeHne MOHOOOMEHHBIX TEXHOJOTUHA B OYMCTKE CTOYHBIX BOJI

TOPHBIX NPEAIPUATHMN.

5. XUMHYECKHE MCTOAbI OYUCTKHU CTOYHBIX BOI I'OPHBIX HpGI[HpHHTHﬁ.




Memoouueckue ykazanusn:

Exxeromnpiii cOpoC MHOTOTOHHAXHBIX CTOYHBIX BOJI MPEANPUSATHN TOPHON
MPOMBIILJICHHOCTH HETaTUBHO BO3J/ICUCTBYET HAa TMOBEPXHOCTHBIC U TMOJ3EMHBIC
BOJIbI, JIOHHBIE OTJIOKEHUSI, BOAHYIO (diiopy U payHy. Ocobasi OacHOCTh CBsI3aHa C
XUMHUYECKUM 3arpsi3HeHUEeM THApocdepbl, KOTopasi sSBJIsSeTCs MOOUIILHON Cpeioi,
i€ 3arps3HSIONINE BEIIECTBA CIIOCOOHBI MUTPUPOBATH HA OOJIBIITNE PACCTOSHUA.

[Ipumepom 00pa3oBaHMsl TEXHOTEHHOM HAarpy3kd Ha  KOMIIOHEHTHI
MPUPOIHON CPEebl MOXKET CIYKUTh JESATEIbHOCTh OJHOTO U3 KPYMHEUIIIUX TOPHO-
obOorarutenbHbIX KoMOMHaTOB MypMaHnckoii o6nact — OAO «Kosaopckuii 'OK».
HecMoTpsi Ha M3y4eHHOCTh BOINPOCA, OMNBIT NpPUMEHEHUs 3IHHEKTUBHBIX
CPEMO3alIUTHBIX MEPONPUSATUN IS CEBEPHBIX peruoHoB Poccum ocrtaercs
HEJIOCTATOYHBIM JUISl TIOJHOTO NPEAOTBPAIICHUS HETAaTHBHOIO TEXHOTE€HHOTO
BO3JICHCTBUS HA BOJHBIE PECYPCHI.

[Ipu paccMOTpeHUU TE€MBI CIEAYET YACIUTh 0CO00€ BHUMaHUE pa3padoTKaMm
MOCJIETHUX JIET B 00JIACTH MCIOJIb30BaHUS MPUPOTHBIX U TEXHOTEHHBIX COPOECHTOB
JUISi OYHUCTKU CTOYHBIX BOJ, a Takxke omnbITy crpaH EBpombl u CoeauHEHHBIX
[IItaToB AMepuUKH.

Pexkomenoyeman rnumepamypa:

ocHOBHas: [2, 5, 6];

noronuautenbHast: [10, 11].




Cemunap 3-4. MoaepHu3anusi CHCTEMbI OYUCTKH MHOTOTOHHAKHBIX
PYAHUYHBIX BOJA OT TSXKeJbIX MeTA/UIOB HAa MNpUMepe MNpeInpUATUHSA
AO «Anatur».

Ienu u 3a0auu 3anamusn:

AHaJIN3 HKOJOT0-dPKOHOMHUYECKON 3(()EKTUBHOCTH COBPEMEHHBIX CIIOCOOOB
OUYUCTKU CTOYHBIX U PYJTHUYHBIX BOJ TOPHBIX MPEINPUATHI OT TAKEIIBIX METAJIOB.

Yueonwie éonpocot no camocmoamenwvnoi pabome:

1. W cTouHUKY 3arpsi3HEHUS TXKEIIBIMUA METAINIAMH BOJIHBIX SKOCHUCTEM.

2. Bo3neiicTBre TSKENIBIX METaUIOB Ha 4YEJIOBEKA, PACTUTEIbHBIM U

YKUBOTHBIA MUD.

3. Anamm3 npeanpustas AO «AnaTuT» Kak HCTOYHMKA 3arpsA3HECHHS
ruapochepsl.
4, AHaIN3 CYHIECTBYIOIIMX CHCTEM OYHMCTKH Ha MPOU3BOJCTBEHHBIX

oObekTax npeanpusatud AO «Anatut»

Temwt 0oxknaoos, cooowenuil, rcce

1. MeTtoapl CHMXKEHHUSI KOJMYECTBA COpachlBa€MbIX CTOUYHBIX BOJ Ha
TOPHBIX MPEATPUATUSIX.

2. CoBpeMeHHBbIE METOJIbl OYMCTKM CTOYHBIX BOJ TOPHBIX MPEANPUSTUM
OT TSIKENBIX METAJIJIOB.

3. MeTo1bl OUYHMCTKUA CTOYHBIX BOJ TOPHBIX MPEANPUATUN OT B3BEIIIEHHBIX
U SMYJIbTUPOBAHHBIX MPUMECEH.

4, MeTonbl OYMTKHA CTOYHBIX BOJ TOPHBIX MNPEANPUATAN OT HMOHHBIX
npuMece GU3NKO-XUMUYSCKUMU METOIaMH.

5. MeToabl U TEXHOJOTUH TIIYOOKON OYMCTKH U TOOYMCTKH CTOYHBIX BOJ

TOPHBIX MPEATPUATHM.




Memoouueckue ykazanus:

Ha pomro mnpeampusthii TrOPHONPOMBINLIICHHOTO KomIuiekca B POD
npuxogutcs a0 25 % obmero o0bémMa cOpoca 3arpsA3HEHHBIX CTOYHBIX BOJ.
Crounble BOJIbI, 00pa3yIOLIUEcs B PE3YJIbTATE UX NEITEIbHOCTH, XapaKTePU3yIOTCs
COZIEp’)KaHHEM IIMPOKOTO CHEKTPa 3arpsA3HSIOIIMX BELIECTB, CPEIU KOTOPBIX
ocoboe MeCTO 3aHMUMAIOT TSDKENble  MeTaulbl, O0O0Jajalolue  BBICOKOU
TOKCUYHOCTBIO JJISl )KUBBIX OPraHU3MOB B OTHOCUTEIBHO HU3KHUX KOHILICHTPALUSX.

B croXuBmIUXCS YCIOBHSX BCE OOJBIIYI aKTyadbHOCTh MpHOOpeTaeT
pa3paboTka U BHEAPEHHE HOBBIX SKOJOTUYECKUA IPPEKTUBHBIX U IKOHOMHUYECKHU
BBITOJIHBIX TEXHOJIOTUN OYMCTKHA CTOYHBIX M PYJHUYHBIX BOJ TOPHBIX MPEAIPUATUN
C MCIOJIb30BaHUEM MECTHOM MHHEPAIbHO-CHIPHEBOM Oa3bl.

Pexomenoyeman numepamypa:

ocHOBHas: [3, 5-7];

nonoauTenbHast: [10, 11].




Cemunap 5. CHHKeHHe 3arpsi3HeHHUsI IOBEPXHOCTHBIX BOJ OMOTr¢eHHbBIMH
3JIEMEHTAMHM B 30He BO3JCHCTBHA T'OPHOAOOBLIBAIOIIUX MPeINPUATHI
MypMaHckoi 00/1aCTH.

Ienu u 3a0auu 3anamus:

AHanu3 COBpPEMEHHBIX CIIOCOOOB OMOJIOTMUECKOM M OMOXMMHUYECKOU
OYMCTKH CTOYHBIX BOJl TOPHBIX MNPEANPUATHI M pa3padOTKa CUCTEMBbI OYUCTKU
CTOYHBIX BOJ OT MHUHEpPAJIBHBIX COEAUHEHMHM a3oTa M Qochopa s ycIOBUH
KpalHEero ceBepa.

Yueonwie 6onpocwt no camocmoamenwvnoil pabome:

1. HYTI/I IMOCTYILICHUA OMOreHHBIX JIEMCHTOB B BOJHBIC O KOCHUCTCMBI.
2. HYTI/I IMMOCTYINUICHUA OPTraHUYCCKHX BCIICCTB B BOAHBIC 9KOCHUCTCMBI.
3. BO3HGﬁCTBHG OMOreHHBIX DJIEMEHTOB Ha YCJIOBCKA, paCTHTGHBHLIﬁ u

YKABOTHBIA MUD.

4, Bo3gaeicTBre OpraHMueCcKUX COCINHEHUN HA YEJIOBEKA, PACTUTEIIbHBIN
Y )KUBOTHBIN MUP.

S. AHanu3  TOpHOAOOBIBAIOUIMX  MPEANPUATHA  KAaK  HCTOYHUKOB
3arpsisHeHusT  TuApocdepsl  OMOTEHHBIMH  DJIEMEHTaMH W OPTraHUYECKUMU
COEIMHEHUSIMHU.

Tembt 0oxknaoos, cooowenuil, rcce

1. buoxumuyeckass OYMCTKa CTOYHBIX BOJ B a3pOTEHKaX M OIBIT HX
MPUMEHEHUS HAa TOPHBIX MPEANPUITHSX.

2. O4ncTKa CTOYHBIX BOJ B OMOGUIBTPAX M OMBIT UX MPUMEHEHHS Ha

TOPHBIX MPEANPUATHSIX.

3. OnpIT mpUMEHEHUsT OHMOIIATO JUIsl OYMCTKM CTOYHBIX BOJ TOPHBIX
MPEANPUSITUN.

4, KoMOuHupoBaHHBIE  METOJbl OYUTKH CTOYHBIX BOJ TOPHBIX
MIPEANPUATUN.

S. MeTtonpl  OYMCTKM  CTOYHBIX BOJ TOPHBIX NPEANPUATHHA  OT

OPraHUYEeCKUX 3arps3HUTEICH.




Memoouueckue ykazanusn:

broxuMuyeckast OUMCTKa CTOYHBIX BOJI OCHOBaHA Ha CIIOCOOHOCTH a3pOOHBIX
MUKpPOOPraHU3MOB MCIIOJIb30BaTh JJIsl CBOETO PA3BUTHUS U JKU3HENESITEIBHOCTU TE
OpraHUYeCKUE COCIUHEHUS, KOTOpble HE ObLIM yAAJICHbl U3 OYMIAEMOM BOJIbI Ha
MPEAIIECTBYIOIIUX CTaAUSIX 00pabOTKHU.

Hcnonb30BaHne TPaJUIIMOHHBIX TEXHOJOTUH OMOOYHUCTKH CTOYHBIX BOJ M3-
3a BechbMa BBICOKMX KAaIUTAJIOBIOXEHUN B CTPOUTEIBCTBO U SHEPrOEMKOCTU
TEXHOJIOTUI OTPaHUYECHO. Hcnonp3oBanue croco0oB €CTECTBEHHON
OMOJIOTUYECKON OYHUCTKM XapaKTePU3YIOT IIHPOKHE BO3MOXXHOCTU YJAJICHUS
docdopa u a30Ta, HEBHICOKUE KOHIIEHTPAI[MM aKTUBHOIO WA, YCTOWYMBOCTH Ha
BBIXOJIE KAYECTBEHHBIX IIOKa3aTelied BOJAbl, HU3KUE KalUTAJIOBIOXKEHUS MpU
CTPOUTEIBCTBE U B TEUEHUE SKCIUTYaTaLlHH.

Kak mpaBuio, ecrecTBeHHass OHMOJOTMYECKas OYMCTKA MOAPa3yMEBAET
KOMILJIEKC ~HMH)KEHEPHBIX MEpONPUATHI, KOTOpbIE CTaparoTcsi O00eCHeunThb
HKOJIOTUYECKUE HOPMbI M MapaMeTpbl B OOJACTH COBPEMEHHOW OXpaHbl
oKkpykarouiei cpenpl. [Ipu 3ToM cpenu Hanbosiee MPOrPECCUBHBIX U MOIMYJISPHBIX
METOJIOB OMOJIOTUYECKOM OUMUCTKHU CTOUT BBIACIUTHh HH)KEHEPHBIE COOPYKEHHUS
TUIa OMOIIATO, B MUPOBOM MpakTHKe nmonyuuBinue HazBanue Constructed wetland.

Pexomendyeman numepamypa:

ocHoBHas: [3, 7];

noroyHATebHas: [11].



https://www.promstok.com/articles/ochistnye-sooruzheniya/aktivnyy_il_biologicheskaya_ochistka_stochnykh_vod/
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