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BBE/JIEHUE

Hacrosimee meroamyeckoe mocoOHe IO BBITOJHEHHIO IMPAKTUYECKHX paboT COCTaBICHO B
COOTBETCTBUH ¢ l'ocynapcTBEeHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM. JlaHHBIE PEKOMEHIAINU
cofiep’KaT HEOOXOMUMBIM TEOpEeTHUeCKHi MaTepuan uid paboThl. Mertoauueckoe nocolue
NpeJHAa3HAYeHO JJIsl CTYJACHTOB CPEIHUX CIEIHAJIbHBIX Y4YeOHBIX 3aBEICHUN H3YyYaroLINX
mucuuuimay EH 03. DOkonorus mist cnienmansHoctd 23.02.07 Texauyeckoe oOCITy:KWBaHUE U
PEMOHT JBUTATEINICH, CUCTEM U arperatoB aBTOMOOHIICH.

[TpakTuyeckue paboThI BHIMONHAIOTCS Ha (hopmate A-4, 0pOPMIIIOTCS B COOTBETCTBHHU C
00muMHU TpeOOBAaHUSIMU K TEKCTOBBIM JOKYMEHTAM: COCTOUT U3 PACYETOB C HEOOXOJUMBIMHU

06OCHOBaHI/I${MI/I, IMOsACHCHHUAMU I10 IMIPUHATBIM PEHICHUAM U CChIJIIKAMH Ha WCIIOJIb30BaHHBIC

HCTOYHUKH.
I_[eJ'IB MCTOANYCCKUX YKaSaHHﬁZ

- IOMOYb CTYACHTAM, 3aKPCIIUTb ITOJTHBIN KYpC TCOPETUUCCKOTI'O 06y‘IeHI/IH IO AUCHHUITIINHEC

MPelyCMOTPEHHON 00pa30BaTeIbHON MPOrPaMMOil U yueOHBIM TIAHOM;
- IOATOTOBUTKCS K 3a4ETY;

- IOATOTOBKA K CaMOCTOATCIIbHOMY PCIICHUIO CJIIOKHBIX 3a1a4.



IIpakTuyeckoe 3ansaTue Nel

3aganue: «O4ncTKa CTOYHBIX BOA»; Tema 2.1. [IpuHIuUIBI OXpaHbl BOJHOU CPEIbI.
Iens: [To3HAKOMUTH CTYJIEHTOB C COBPEMEHHBIMH METOJIAMU OUYHUCTKHU BOJIBI.
3amanue: Pazo6paTh METOIbI OYMCTKH CTOYHBIX BOJI. PaboTa ¢ Tabnuiamu.
3anmucaTth OCHOBHEIE CITOCOOBI OYHMCTKH BOIEI.

KJ'IaCCI/I(bI/IKaI_[I/IH CIoco00B OYMCTKH CTOYHBIX BOJ

Cnocob ouucmku Knaccupurayus

Ouucmxa om meepdblx yacmuy

[pornexxuBanme [To BugaM penieTox (M3 METALTYPrUYECKUX CTEPIKHEH, PEIIeTKH
JIPOOHIIKH, BOJIOKHO YJIOBHUTEIH); 0 KOHCTPYKIIMH 000pyaoBaHus ( ¢
BEePTHKATHHBIMU PEIICTKAMU ¥ HAKIIOHHBIMU PEIIETKAMH )

OTcranuBaHue ITo BUAY YJIABJIMBACMOI'0 BCIICCTBA (HCCKOHOBKI/IZ TOPU30OHTAJIbHBIC C
HpﬂMOHHHCﬁHBIM ABHUKCHUCM BOIbI, TOPU30HTAIIBHBIC C KPYTI'OBbBIM
JABVKCHUEM BOJIbl, BEPTUKAJIBHEIC, aOpUPYEMBIC, OKaJIMHA,
OTCTOﬁHHKH, TOPHU30HTAJIBHBIC, BEPTUKAJIBHBIC, paJuaJIbHBIC,

KOMOMHHMPOBAHHbIE)
Mexannueckoe ITo xoHCTpYKIIMK 000PYAOBaHUS (OTKPBITHIE THAPOILMKIIOHBI,
paszaeneHue HAIlOPHBIE THIPOLIUKIIOHBI).
®ubTpoBaHME ITo xoHCTpYKIIMH HUIBTPOB (MUKPODUIBTPBI, IEKTPOMArHUTHbIE

¢GuibTPHI); O BUIaM MaTepuana GpuiabTpa (KBapLEBbIi MECOK,
NpoOJIeHbIH UIaK, TPaBUA, aHTPALIUT); IO KOJIUYECTBY CIOEB
(omHOCTOWHBIE, MHOTOCIIONHBIE

Ouucmxa om macio I’ZDOC)VKI’I’ZOG

OrcranBanue [To xoHCTpYKIIMK 000PYAOBaHUS (OTCTOMHHUKH, MAacio JIOBYIIKH); IO
BUJIAM peareHToB (KapOOHAT HATPHsl, CepHasi KUCIOTa, XJIOPU HaTpus,
cyibdar alfOMUHUS, CMECh XJIOpUIa HATpUs U Ccylib(haTa aJIOMUHNSA).

Mexanuueckoe I[To koHCTpYKLIMK 000PYAOBaHUS (HATIOPHbIE THIPOLIUKIOHBI).
pasneneHue
dnoTanus 1o ciocoOy 06pazoBaHus My3bIPHKOB (HAIOpHAsl, THEBMaTUYeCKasl,




MIEHHAs!, XUMUYecKasi, Onoorndeckas, dJIeKTpodaoTanus).

dunpTpoBaHUE ITo koHCTpYKLIMK QHIIBTPa (KBapLEBBIN MECOK, TOJOMUT, KEPAM3HUT,
IJIAYKOHUT, TIEHOMOJINYPETAH).

Quucmka om pacmeopumbvix npumecei

DKCTpaKIUs ITo Bugam aKkcTpareHToB (O€H30:1, OyTHIIaNeTar)

CopOrus ITo Bugam copOEHTOB (aKTUBHPOBAHHBIN yroJib, 30J1a, TOP(, OMUIIKH,
IIUTaKH, TJIMHA)

Heiirpanuzanus ITo Bunam BbLIENIAEMBIX 3arpsI3HEHUH (KUCIIOTHI, HIEJI0YH, TEXHUYECKast
cepHas kucioTa); mo Bujgam pearenroB (NaOH, KOH, u3BecTs,
JIOJIOMUT, MeJI, MpaMOp, MarHe3uT, co/a).

ONEeKTpOKOAryIsaus ITo BumaM BbIIENIAEMBIX 3arpsI3HEHUN (XpOM, IpyTUe TsHKEIble
METaJlIbl, IIUAHBI).

Honoobmen

O30oHMpOBaHUE ITo BuzaM BbIIENIAEMBIX 3arpsi3HUTENCH (TsDKENble MeTallIbl, IHAHUIbI,
CynbGhuIbI).

Konnunuonuposanue | ITo cnocoOy 00paboTku (HEOPraHMUECKUM PeareHTOM — XJIOpPHOE
KeJe30, U3BECTh; TEII0Bask 00pabOTKa; MOIUINEKTPOIUTAMU;
3aMOpa)KMBaHUE; IEKTPOKOATYJIALUA).

O6e3BoXMBaHNE ITo cniocoOy 00paboTKH (CyIIKa Ha MIIOBBIX IUIOIIAAKAX; BAKyyM
¢bubTpanus; GUIBTP — MpeccoBaHue; BUOPOUILTPOBAHUE,
TEpMUYECKas CYIIKA).

Ouucmka om opeanuyeckux npumecet

[TpumeneHune ITo cniocoOy 00paboTku (Ha moJsX (PUIBTpALKK, HA TOJISIX OPOLICHUS,

UCKYCCTBEHHBIX U B OMOJIOTMYECKUX MPYAAX, C ECTECTBEHHOH aspanuei, ¢

€CTECTBEHHBIX HCKYCCTBEHHOH aspanueil, Ononornyeckue GUiIbTpbl, a9pOTEHKU

COOPYKEHHI (aKTUBHBIN W), OKCUTEHKH.

[Tonp3ysich pa3naTOYHBIM MaTepUaIoM, pa3o0paThk CIOCOObI OYMCTKH BO/IbI B pKyTCKe, Kak
3aroHseTCs KypHall yuyeTa BoJIONOTpeOIeH s U BOAOOTBEICHNUS.

3HaTh OCHOBHBIC MCPONPUATHA PAIUOHAJIBHOTO BOJAOIIOJIB30BaAHUA.

CocTaBuTh IPUMEPHI BOJOOYUCTKU HA IPUMEPE aBTOMOMKH: MEXaHUUYECKasl OUNCTKA,
XUMHUecKas, (PU3UKO - XUMUYECKasi, OMOoIoruyecKkas.

OTBETUTH HA BOIIPOCHI:




[a—

I'maBHBIE 3arpsI3HUTENIH BOBI: XUMHUECKHUE, (hu3ndeckue, OnoIornuaecKue.

OCHOBHBIE 3arpsSI3HUTENIN BOJHBIX S3KOCUCTEM IO OTPACIISAM IMPOMBIIIJIEHHOCTH.

3. TlepeyncauTh MEXaHUYECKHUE METO/IbI OUUCTKH; XUMHUECKUE METO/IbI OUYNCTKH; (PH3UKO-
XUMHUYECKHE METO/bI OUUCTKU; OMOJIOTUYECKHE METO/Ibl OUUCTKH.

™

IIpakTnueckoe 3ansaTHe Ne2

YTuauzanus oTxoa0B. CocraBienue macmnopra omacHoro orxoaa.

Texnonmornn u o0OopynoBaHue Ui NepepabOTKH OBITOBBIX M IPOMBIIUICHHBIX OTXOOB;
000OpyioBaHuE Il MEXaHUYECKUX METOJI0B IIepepabOTKH.

Llenpb 3aHATHS: MO3HAKOMHUTH OOYUYAIOIIMXCS ¢ COBPEMEHHBIMHU CIIOCO0aMH MepepadOTKU
OBITOBBIX M MPOMBIIIJIEHHBIX OTX0J0B. BbIOMpPaTh METO/IbI, TEXHOJIOTMHU U alllapaThl
YTUIM3ALMU T'a30BbIX BBIOPOCOB, CTOKOB, TBEPAbIX OTXO0JI0B. 3HaTh OCHOBHbIE HCTOYHUKU U

MacIITa0bl O6paSOBaHI/I$I OTXOJ 0B IIPOHU3BOACTBA.

VY ci10BUS BBIIOJIHEHUS: METOIMYECKHE YKa3aHUs; yueOHUKH, yueOHbIi Buneoduabm, CPC Ne 5.

HOJII)3y9[CI) MCTOANYCCKNMH YKa3aHUsIMU, BI>I6€pI/ITe OCHOBHBIC MCTOABI YTHUJIIM3AllUHU OTXOOO0B.

IIpu nepepabomre u ymuausayuu meepovix ObIMOBbIX U NPOMBILULEHHBIX OMX0008 ULUPOKO

UCNONL3YIOMCA Clledyouue MexaHudyecKue npoyeccyl.
- U3MEIIbUCHUE;

-CMEIIICHHE;

-KOMITaKTUPOBAHHE;

-KaJaHpOBaHMUE;

Br160p 060pynoBaHus onpeaenseTcs TEXHOJIOTHEH npoliecca U GU3NKO—MeXaHUIECKUMU

CBOMCTBaMH nepepadbaThIBAHNEM OTXO0JIOB;

Tlonb3ysace yuebHUKOM U CNPABOYHOL TUMEPamypoll, 8blnuwume u pazdoepume mMemooul

nepepabomxu:

TexHonoruu pexynepanuy TBEpbIX OTXO0B MPH epepadoTKe OTBAIOB, U3BJIEKAEMBIX MTOPO/I

OTKPBITBIX U IMAXTHBIX pa3pa60TOK, MOJIC3HBIX UCKOIMAEMbIX, HCKOTOPLIX BUJA0B CMCIHIAHHOT'O



JJjoMa I/ISI[GJ'II/II\/'I M3 YCPHBIX U IBCTHBIX METAJIJIOB, TOINIMBHBIX U METAJINTYPru4€CKUX MIJIaKOB,

OTXOJIOB yIJIe00OTaIIeHUSI.
Paszbepume npoyecc uzmenvuenus.

HpOLIGCC HU3MCJIBYCHUS XapaKTCPU3YCTCA CTCIICHBIO U3MCIIBUCHUA — OTHOICHUEM Pa3sMCpOB

YacTHI] MaTepuaioB A0 umenbuenus (D) u nocie uzmenbuenus (d)
I=D/d

HpOLIGCC HU3MCJIBYCHUS UCXOAHOI'0O MaTCpruajia KOHCUYHBIX PasMCPOB HaCTUI] CBBILIC 5 MM Ha

IIPAKTUKE Ha3bIBaeTCsA - IPOOJIEHUEM, MEHEE 5 MM — KOMOJIOM.
3anuwume
O6opynoBaHue JUIsl U3MEJIbYEHUS MOAPaA3JEsieTcs Ha APOOUIIKM U MEJIbHUIIBI.

[Tpouecc cMmemmBaHus -MeXaHUYECKUH MPOIIECC, B PE3YIbTATE KOTOPOIO IEPBOHAYATIBLHO

HaXOJAIIMECs Pa3/ieIbHO KOMIIOHEHTHI 00pa3yoT OJTHOPOAHYIO CMECH.

CMecHuTeISIMH Ha3bIBAIOT MAIIMHBI HIN arraparsl, IPpEeAHa3HAUYCHHBIC 1JI OCYIICCTBIICHHUA

nporiecca CMEIIMBAHUS MaTEPHAJIOB.
Pazbepume: obopyoosanue onsa kraccuguxayuu.

OCHOBHBIM 060py,I[OBaHI/IeM JUTS KJ'IaCCI/I(l)I/IKaIII/II/I TBECPABIX KYCKOBBIX U 3€PHUCTLIX MaTCpPpHUAIOB,

CIyXaT YCTpOMCTBa, HA3bIBAEMbIE TPOXOTAMHU.
Pazobpamw npoyecc epoxouenue:

I'poxouenue (pacceB, OTCEHMBaHME) — MPOIIECC Pa3AEIEHHUS CHIITyUEro MaTeprasia KyCKOBOro U
3€pHUCTOTO Ha MPOAYKTHI Pa3IMYHON KPYIMHOCTH (KJIACCHI) C MOMOIIBIO MTPOCEUBAIOIIUX
MOBEPXHOCTEH C KAMMOPOBAaHHBIMU OTBEPCTUSMHU (KOIOCHUKOBBIX PEIIETOK, JINCTOBBIX PEIIETOK,

MIPOBOJIOYHBIX CHT).
Tonv3zysacy memoouueckumMu YKA3aHUAMU, HAOUmMe, 4mo maxoe mabiemuposanue.

Tabnemuposarnue — IPENCTABIIET cOOOM MpOLIECC NOTYUYEHHS METOIOM IIPECCOBAHUS
KOMIAKTHBIX U3JEIUN WK 1o1ypaObpuKaToB B BUAE TaOJIETOK WIIM OPUKETOB U3 CHITYYUX WU

BOJIOKHUCTEBIX MaTCpHaIOB.

3aianne: CocTaBHTh MACIOPT OMACHOTO OTXO0J(a MOJIB3YSCh 00pa3IOM 3aIl0THEHUSL.



3aoanue: OTBETHTE HA CICTYIOIINE BOTIPOCHI:

1.YT0 OTHOCUTBLCSI K MEXaHHYSCKHM nponeccam nepepa60TKH N YTUJIN3allUU TBCPAbIX

MPOMBINIJICHHBIX U OBITOBBIX OTXOJI0B?

2.Yem xapakTepu3yeTcst poLecc U3MeNIbUeHUs TBEPIbIX OTXO0B?

3. Yro Takoe apobieHue?

4. Yrto Takoe KOMOJI?

5. Kak moapasaensercs o00pyoBaHue Il U3MEJIbUCHUsS?

6. IIpouecc cmemuBanus — 3T0?

7. HazoBuTE MaIlIMHBI ISl OCYIIECTBIICHHUS MTPOIIECCa CMEIIUBAHUS MaTepUaIoB/

8. HazoBure KJ'IaCCI/I(I)I/IKaLII/IIO CMGCHTeHeﬁ, IMPUMCHSCMBIX B TCXHOJIOTUAX YTUIIN3ALUU ChIITYUUX

Y TIaCTOOOPa3HbBIX OTXOI0B/

9. Uto Takoe npoiecc rpoxoyeHue?

10. Kak noapaznensitorcs TabaeTOUYHbIE MAIIMHBI?
11. T'mapaBnudeckue npeccol NpeJHa3HauYeHbl 71517

12. OkeTpynepbl-31o?

3ajanre Ha CaMOCTOSTENbHYIO padoTy: [lonb3ysich y4€OHMKOM M TOTIOJTHUTEIbHON

JUTEPATypOi MOATOTOBUTH COOOIIEHUS:
1. Otxonpl u ciocoObI iepepadboTkn UepeMX0BCKOTO YroJIbHOTO pa3pesa.
2.0TX015bI U CITOCOOBI YTUITU3AIMH OTX0/I0B aJTIOMUHHUEBBIX 3aB0JI0B T. lllenexoB u . bparck.

3. OTxozs!l u criocoObl TepepadoTKH 000raTUTENbHBIX KOMOUHATOB MpKyTCKO# 06acTu.

IIpakTHyeckoe 3ansaTue Ne 3.



Pabora ¢ noKkymMmeHTaMu, JUIEH3UH, JUMHUTHI, IITPaPbl. IKOJTOrHYeCKasi IKCIEPTU3A.
JK0JI0TrNYeCKOoe PeryJTupoBaHue U MPOrHO3UPOBAHUE MOCIAeICTBUI MPUPOAONOJIL30BAHUS.

IIpoGJsiema coxpaHeHHsI YeJI0BEeYECKHX PecypcoB.
Lenv pabomur:
1.3akpenuTh TEOpEeTUUECKUE 3HAHUS 110 JUCIUTUIMHE.
2.Y4uTbcst MPOrHO3UPOBATH MOCIEACTBUS HEPATMOHAIIBHOTO MPUPOI0NOJIb30BAHUS.
3. [IpuponooxpanHoe BOCITUTAHUE.
Xox palboTsl:

1. I[aTB XAPAKTCPUCTHUKY PA3JIUYHBIM BUJAAM 5KOJIOTUYCCKUM SKCIICPTU3aAM: TOCYAAPCTBCHHBIM,

06HI€CTBGHHI)IM, HAay4YHBbIM.
2. N3yuuts 3aKkoH PD «O0 sK010rnuecKoil 3KCepTu3e».

3. Ha ueM ocHOBBIBaeTCs rocyiapcTBEHHas 3Kkojorndeckas sxkcneprusa? (Ha npuHnunax
00513aTEIIbHOCTHU €€ MPOBEICHUS, HAyYHONH 000CHOBAHHOCTH M 3aKOHHOCTH BBIBOJIOB,
HE3aBUCUMOCTH B OpraHu3aliu U IMpOBCACHUH, HIHpOKOfI TJIAaCHOCTH U y4aCTus

0OIIIECTBEHHOCTH ).

4. Kakue (yHKIMHU BBINOIHACT JaHHAs sKcnepTr3a? (OyHKIUH MpeaynpeIuTeTbHOr0 KOHTPOJIS
IPOEKTHOM TOKyMEHTAaLUU U (QYHKIIMM HAA30pa 32 SKOJIOTMUECKUM COOTBETCTBHEM PE3YJIbTATOB

paboTsl).

IIpuBeauTe npuMep NPUMEHEHHSI 3KOJIOTMYECKON SKCIIEPTU3HI 110 BallleH CIIEUAIbHOCTH.
UYro takoe OBO3? O1ieHka BO31€MCTBUS HA OKPYKAIOIIYIO CpEAYy.

Paccmotpets @enepanbHblil 3ak0oH «O0 OXpaHe OKPYKaIoLIeH Cpebl».

VI CTOYHHKH 3KOJIOTHIECKOIO IIpaBa:

p—

KOHCTHUTYIIUS;

2. 3aKOHBI U KOAEKCHI B 00JaCTH OXpaHbI IPUPOJIBI;

3. yka3bl u pacnopsikenus [IpaBurensctBa PO nmo Bompocam 3K0JI0TUA U
MIPUPOAOIIOIB30BAHUS; TPABUTEIILCTBEHHBIE MPUPOJOOXPAHHBIE AKTHI;

4. HOpPMaTUBHBIE aKThl MUHUCTEPCTB U BEJOMCTB;

5. HOPMAaTUBHBIC PCHICHUA OPraHOB MECTHOI'O CaAMOYIIPpAaBJICHH.
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6. OTBETHTH HA BOMPOCHI:

CormnacHo ImporpamMme U3y4€CHUC 06H_[63K0J'IOFI/ILI€CKI/IX SaKOHOMepHOCTCfI CTPOUTCA 110 YPOBHAM
OpraHru3anu IMpupoabI.

W3ydeHue maTeprana HAUMHACTCS ¢ B3aMMOOTHOIICHUSI OT/AETIbHBIX OPTraHU3MOB CO CpeIoit
oOWTaHus, ¥ 3aKaHYUBAIOTCS BOIIPOCAMU 3aWHTEPECOBAHHOCTH O0YUYaIOIIUMCSl B OXpaHe
PUPOJIBIL.

Bbonbiioe BHUMaHUE yleseTCsl pa3BUTHIO IO3HABATEIHHON JAESITEIbHOCTU CTY/IEHTOB, JIOTUKU
MBILUICHUS, TPOOIEMHOMY U3YUEHHUIO.

]_[CJ'IB 9KOJIOTHYECKOI0 O6p330BaHI/IH COCTOMT:

B IIPHOOIICHUN 00YUYaIOIUXCSI K 9KOJIOTUIECKON KYJIBTYPE B paMKaXxX IMO3HABATEIbHON
JIEATEIIbHOCTH.

[Toka3zareneM 3KOJIOrH4ECKOro 0Opa3oBaHUs SABIAETCS YMEHHE CTYJEHTOB HCII0JIb30BaTh CBOU
3HaHUS B pa3HOOOPA3HBIX CUTYAIUSIX, B TOM YHUCIIE TPEOYIOIUX UX TBOPUYECKON HHTEPITPETAIIIH
Y IPUMEHEHUS, a TaK )Ke IPUMEHEHUS Ha IIPaKTUKE.

JIuteparypa, MHTepHeT — H31aHUA
OcHoBHast uTeparypa:

Hmutpenko B.I1. MaccuneeBa E.M. Dkonornyeckre OCHOBBI MPUPOJIONONB30BaHUs.: YUueOHOE
nocobue. - CII6.: UznarensctBo Jlanp, 2022- 224 c. [JloroBop Nel69 ot 29.12..2021. 9bC
«JIaHbBY.

JlononHuTebHBIE UCTOYHUKU:

1. Xangoruna E.K. Dxonornyeckue ocHOBBI IpUpo10n0ab30BaHus. 2022 r.

OBC znanium.com [lorosop Ne566936¢ ot 10.01.2022 .

DNEKTPOHHBIE PECYPCHI:
1.2Kypnan «39xomnorus npousBoacTay. @opma goctyna: www.ecoindustry.ru

.JIJ1s BBITTOJTHEHUSI CAMOCTOSTENBHBIX M MPAKTUYSCKUX PaOOT pa3paboTaHbl METOINYCCKHE
PEKOMEHIAIINH.

Jakiouyenue
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