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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucuunnuHbl: ChopmmpoBaTb KOMNeTeHUUn obyyarolerocs B 06nactu oxpaHbl OKpyxatoLlen cpeapl u
pecypcocbepexeHuns, No3BonsAoWne NPUMEHUTb 3HAHWUSA, YMEHUS W NWYHble KayvecTBa ANA MWUHMMM3auUMM BO34EeNCTBUSA
TBEPAbIX OTXOA0B Ha NPUPOAHYHO Cpeay M YernoBeka.

1.2 3apgaum gMCUMNNUHbBIL:

» PaccmoTpeTb MeToabl yTUnM3aumm TBepAbIX OTXO40B OTXO40B

» PaccmoTpeTb OCHOBHbIE NpoLecchl nepepaboTku TBEPAbIX OTXOA0B

* PackpbITb NpUHLMNBI KOMMIIEKCHON NepepaboTkun TBEPObIX OTX0A0B

 lMpogemoHcTpupoBaTb 0COBEHHOCTM paumoHanbHOro Bbibopa annapaToB, MalUWH, TEXHOMOrMn nepe-paboTku
TBEpAbIX OTX0O0B

» OByunTb CTaHOAPTHBIM METOAMKAM OMNpeaeneHmns 3arpsasHeHnst okpy»katoLlen cpeapl

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:
MpenBapuTenbHas NOAroTOBKa NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKa3aHHbIX B M.
2, PN U3y4eHUN OUCLUUMIINH:

Jkonorus

O6Lwwasn n HeopraHuyeckas XMmMus

AHanuTnyeckas XuMusi 1 U3MKO-XMMUYeCKMe MeToabl aHanunsa
YyebHasa npakTuka (03HakoMuTenbHasa npakTmka)

YyebHasa npakTuka (TexHonormdeckas npaktuka)

TeopeTnyeckne OCHOBbI UHXEHEPHOW 3aLLUUThI OKpYXKatoLLen cpefbl
TennomaccoobMeHHbIe NPOLLECChI B 3aLLMTE OKpyXatoLleln cpeapl
Okonorunyeckoe npaeo

2 KOMMETEHUWU OBYYAIOWEIocsd, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

MNK-1: CnocoGeH nnaHMpoBaTh U AOKYMEHTanbHO o(hOpPMAATL MeponpuUsTUS NOo IKCNyaTauumu cpeacTs U cucTeM
3alMThI OKpYXKalowen cpeabl B opraHM3auum

3HaTb: OCHOBHbIE cpeactea U CUCTEMbI 3alLUTbI oxpymarou.teﬁ cpeabl B opraHnsauunn, TexHoJsiorm4eckme npouecchbl N pexxmmbl
npon3BoacTBa nNpoaykuunm B opraHusauunn, mManooTxodHble TeXHONormmn mn oueHmBaTb BO3MOXHOCTb UX UCMOJIb30OBaHUA B
opraHusauun.

YMeTb: OLEHUTb Bped, HaHOCUMbI OKpyXalolei cpede npu yTUIM3aumMm OTXO40B, BbiGMpaTh TEXHOMOrMYeckue npuemMbl 1
cpeacTea Ans hopMMpoBaHUS NPOLLECCOB NepepaboTKM U yTUI3aLUmMmn OTX040B.

Bnapetb: HaBblkaMy¥ WCCNEAOBaHMS U OLEHKM 3¢)(*)eKTI/IBHOCTI/I TEXHOSOrNN yTunn3aumn npoMbllUNIeHHbIX OTXO40B,
OCyLleCTBITIEHMEM 3KOJ10rM4eCckoro aHanunsa npoekToB BHeAPEeHUA HOBOM I'IpI/IpOLI,OOXpaHHOIZ TEXHUKN N TEXHONOMA C y4yeToM
Hanny4dwmnx OOCTYNMHbIX TexHorornn B obnactm OXpaHbl Opr)KaIOU.I,eVI cpeabl.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

O |KoHTakTHas
< |paboTa
o
5@ NHHoBaL,
HavnmeHoBaHuWe 1 cogepxaHue pasgenos, 8 Z CP chopMb
TEM U y4eOHbIX 3aHATUI 22| nNex Nab. (4achbl) SaHgTMVI
[&]
O 2 [ (vackl) | (wacer)
4

Pasgen 1. OcHOBbI yipaBneHnsa oTxogamu.

Tema 1. BBegeHue B gucumnnmvHy.
OnpegenexHne NOHATUA «OTXOAbI
NPOM3BOACTBa» N «OTX0Abl MOTPEBNEeHNA» nX
BUAObI U UCTOYHMKM 06pa3oBaHus.
Knaccudmkauust oTXo40B U X OCHOBHbIE 6
xapakrepuctuku. Kputepuu knaccmudpukaumm
oTxogoB. depnepanbHbIN
KnaccudukauoHHbIN KaTanor 0TXo40B
(PKKO).

Tema 2. 3akoHogaTenbHble, HOPMaTUBHbIE
npaBoBbIE OCHOBbLI PerynupoBaHus cagepbl
obpalleHust c otxogamu B PO.
3akoHogaTenscTBO PD (3aKOHbI,
NoCTaHOBIEHUS, CTaHAapThl).
JInueHsnpoBaHve geaTenbHOCTM No
obpalleHunto ¢ otxogamu I-IV knaccos
onacHocTtu. OTBETCTBEHHOCTb 3a HapyLUeHne
3akoHoaaTenbCcTBa B cdhepe obpalleHus ¢
oTxogamn. MexayHapoaHble cornalleHusl.

Tema 3. Mopconormuyecknin coctaB OTX040B 4
1 ero 3HayeHune Ans Bbldbopa MeToO40B
obpalyeHns. Metoabl onpegeneHns o06LeMoB
obpa3oBaHuMs 0TX040B. AHanNu3
MOPPONOrMYecKoro coctaBa pasnuyHbIX
BMOOB oTxofoB. OnpefeneHune knacca 2 6
OMNacHOCTN OTXOAO0B (KpUTEepun, MeToapl,
HOpPMaTMBHbIE JOKYMEHTbI).
JlabopaTtopHass pabota. OnpegeneHve
Mopponornyeckoro coctasa Teepablix
KOMMYHanbHbIX oTxogos (TKO).

Tema 4. NMacnopTusaums 0TXo40B.
HasHaueHune n nopsaok paspaboTku
nacrnopTtos oTxo4oB I-IV knaccoB onacHOCTU.
TpeboBaHus k cocTaBy 1 OPOPMIIEHNIO
nacnopTta oTxoaoB. 'ocyaapCTBEHHbIN
KagacTp OTXOAO0B (CTPYKTypa, Nopsgok
BeAeHVsi, MTHPOPMALMOHHBbIE CUCTEMBI).
JlabopaTopHas pabota. OnpegeneHue
Knacca onacHoCTU 0TX040B
(mogenvpoBaHue).




Tema 5. QkoHOMUYeCKNe acnekTbl B 06nacTu
obpalleHnsi ¢ oTxogamu. [naTta 3a
HeraTMBHOE BO3LENCTBUE HA OKPYXaIOLLYHO
cpeny nNpv pasmeLLeHnn 0TXoO0B.
Hopmatuebl 06pa3oBaHnsi OTXOAOB U NIMMUTLI
Ha nx pasmelteHve (HOOJIP). Pacuyet nnatbl
3a HBOC, nopsigok eé

BHeCeHusi. Kornormyeckune coopsbl.
OKOHOMUMYEeCKne CTUMYrbl Ans nepepaboTkm
OTXOMOB.

OT4yeTHOCTb B 0bnacTtu obpalleHus ¢
oTxogamun. TpeboBaHus K Be4eHUIO ydYeTa
obpa3oBaBLUMXCS, NCMOMb30BaHHBbIX,
06e3BpeXeHHbIX, NepedaHHbIX Apyrum nuuam
W MONYYEHHbIX OT APYIUX NNL, a Takke
pa3meLlLeHHbIX 0TX0A0B. PoOpMbI U CPOKM
npeacTaBneHnst OTYETHOCTM MO OTXo4am (2-
TI (otxoabl), npoekt HOOIP.
JlabopaTopHas pabota. OnpegeneHue
BNaXXHOCTW U 305IbHOCTU OTXO0B.

Pasgen 2. lNogrotoButenbHbIE NPOLIECCHI
nepepaboTKn OTXOO0B.

Tema 6. lamenbyeHne TBepabIX OTXOO0B.
MeToabl n3amenbyeHus, BbiIbop meToaa.
Lmknbl namensyeHms. OTKPbITbI 1
3aMKHYTbIV LMKIbl. Cnocobbl M3MenbyeHus.
PacueT cpeaHero xapaktepHoro pasmepa
yactuy. KoHCTpyKUUnM namenbunTenen.
Opobunkn, menbHWUbI.

JlabopaTopHas pabota. M3yueHune paboThl
yOapHO-AMCKOBOW Y LLIAPOBOW MeSTbHUL,.
JlabopaTopHas pabota. OnpegeneHune
NNOTHOCTU TBEPAbIX OTXO40B.

Tema 7. Knaccudumkaums TBepAblX OTXOA0B.
Cnocobbl MHOTOKPaTHOW KraccuduKkaumm.
"poxoyeHne. KOHCTPYKUMM FPOXOTOB.
Mmppasnuyeckas knaccugukaumsa u
BO34YyLLIHasa cenapaunsi, KOHCTPYKLUN
annaparos.

JlabopaTtopHasa paboTa. N3yveHune npouecca
rpoxoveHms TBEpPAbIX OTXOAO0B.

Tema 8. OborawieHne otxogos. MeTtoabl
oborauleHus. paBUTaLNOHHbIE METOAbI
O6oraweHune B TsKenbix cpegax. MarHuTHoe
oboralleHne. ONeKTpoMarHUTHbIN
cenapaTtop. MarHuTHble 6apabaHHble
cenapaTopbl 41151 MOKPOroO U CyXOro
oboralleHus. dnekTpruyeckoe oboralleHue.
CxeMbl 3rekTpocTaTU4eckoro cenaparopa u
cenapartopa C KOPOHUPYIOLLIEN CUCTEMOMN.
JlabopaTopHas paboTa. 3nekpoMarHuTHoe
oboralleHne TBepabIX OTXOO0B.

Tema 9. CmelleHne TBepabIX OTX040B. Buapl
cMmeLleHus. KoHCTpyKuumn cMmecuTtenen:
©apabaHHbIX, ¢ BpallaroLmMmMmncs
nonacTHbIMK pabo4nMm opraHamu,
rpPaBUTALNOHHBIX.

JlabopaTopHas pabota. M3yyeHune npouecca
CMeLLEeHNs TBepAbIX OTXO40B.

Tema 10. TexHonoOrMM ynsioTHEHNS U
npeccoBaHNst OTXOA0B.

paHynupoBaHue TBepabiX OTXOO0B.
KoHcTpykuum rpaHynatopos: 6apabaHHbIX,
Tapenb4yaTbiX, BanbLoBbiX. [1pecchl Ans
YNNOTHEHUSA OTXO0B.




Pasgen 3. TexHonoruu ynpasneHuns
OTXOfamm.

Tema 11. C6op 1 TpaHCNOPTUPOBaHUE
oTxogoB. CuctemMbl pa3genbHoro cbopa
oTxogoB. BoBneyeHune HaceneHusi B
pasgenbHbIn cOop OTXOLO0B.

Tema 12. PasmelueHne oTxonoB. XpaHeHue 1
3axopoHeHne otxodoB. OO6BLEKTHI
pasmMeLleHus oTxodos. CknagnpoBaHue
OTXOZOB Ha NOBEPXHOCTU 3EMIN.
3axopoHeHne OTXOA40B Ha MOMUIoHax
(TpeboBaHust K NPOEKTUPOBAHUIO U
aKcnnyaTaumy NOIMrOHOB).

nn

WTtoro B cemecTpe (Ha kypce ans 3A0)

16

75

KoHcynbTaumm 1 npoMexyToyHas atTectaums
(Ok3ameH)

6,5

Pasgen 4. TexHonorum ytunusaumm u
obe3BpexnBaHusa 0TXO40B.

Tema 13. Tepmunyeckue metoapl
06e3BpexnBaHna U yTUNM3auum oTXo40B.
CxuraHme oTXo40B C NOMTyYEHNEM SHEPTUN.
MycopocxkuratenbHble 3aBoabl
(MC3).Mnponuns n rasugumkaLms oTxon0B.
TpeboBaHMs K O4YMCTKE ra3oBbIX BbIOPOCOB.
JlabopaTopHas paborta. M3yyeHune npouecca
TepMu4eckoro obesBpexnBaHnsa TBepabIX
OTXOAOB.

17

Tema 14. Buoxummnyeckme metoabl.
AspobHoe

KOMMOCTUPOBaHWE OpraHN4Yeckmnx 0TX0O0B.
AHaspobHoe cbpaxunBaHue.

14

nn

Pasgen 5. YnpaBneHue oTxogamu B
NPOMbILLNIEHHOCTU. TEXHONOMMK YTUNu3awmm
OTXOAOB B Pa3sfnyHbIX OTPaACNsAX
NPOMBbILLIIEHHOCTH.

Tema 15. YTunmsaumnsi oTXxogoB KOXXeBEHHOro
nponseoacTea. OTXo4bl KOXKEBEHHO-00YBHOIO
Npon3BOACTBa N 0TX0Abl NOTpebneHus. Buabl
oTxoaoB. OCHOBHbIE MYTU peLUEHUs
3KOJOrMYECKMX NPOBNeM Npu yTunm3aumm
KOXXEBEHHbIX OTXOJ0B, NPUMEHSIEMbIE B
MMWPOBOW MpakTuKe.

TexHonorusa nony4veHus 6enkoBoro
rmgponusara.

JlabopatopHas pabota. NepepaboTka
KOXXEBEHHOW CTPYXKKN XPOMOBOIo Ay6neHus B
OenkoBbIf rmgponuaaT

14

Tema 16. lNepepaboTka OTXOAOB NiacTMacc.
OCHOBHbIE HanpaBneHUsa yTunusauum
0oTxo4oB nnactMmacc. MuHnmnsaums
o6pa3oBaHMsa OTXOL4OB HA NPOU3BOACTBE.
JlabopaTopHas paboTa. aeHTudunkaums
NONIMMEPHBIX OTXOA0B MO YU3NKO-
XUMUYECKMM CBONCTBAM.

JlabopatopHas paborta. YTunusaumsi
TBEPAbLIX OTXOA0B B Ka4yecTBe COPOEHTOB.

17

mn




Tema 17. TeKkCTUInbHbIE OTXOAbI.
XapakTtepucTuka n cnocobbl nepepaboTku
TEKCTUIbHbBIX OTX0A0B. [locnegoBaTeNbHOCTL
onepaunn npu nepemn4yHon obpaboTke
TEKCTUIbHbLIX OTX0A0B. HeTpagnumnoHHsle
nyTn NCNOJ1b30BaHUA TEKCTUIbHbIX OTXOO0B.
OpraHoCcMHTETUYECKME MMUTLI C
MCcnosfib3oBaHMEM KOPOTKOBOJIOKHUCTbIX
OTXOAOB.

Tema 18. NepepaboTka 0TX0O0B
anactomepoB. O6Lme cBeaeHus.
Knaccudumkauusa oTxoqoB an1acToMepoB.
Cnocobbl nepepaboTkn U UCNONb30BaHMS
N3HOLLEHHbLIX aBTOMOBUIBHbIX LLUWH.
OKONOrMYecKne puckm.

JlabopaTopHas paborta. [NepepaboTka
TBEPAbIX OTXOAO0B B BSXYLLME MaTepuarsl.

14

nn

Tema 19. Ob6palleHne ¢ TBepabIMU
KOMMyHanbHbIMK oTxogamu (TKO).
PervoHanbHble onepaTopbl No oOpalleHunto ¢
TKO. TepputopunarnbeHble cxeMbl obpalleHms
c otxogamu. [MpobGnembl 1 NepcneKkTuBhbI
pas3sutusa cuctemol obpaiieHns ¢ TKO B Po.
JlabopaTopHas pabota. O6e3BoxnBaHue
0CafKOB CTOYHbIX BOJ

15

nn

Tema 20. YTnnmnsaums un obesBpexmBaHne
0OTXOA0B HepTENPOOYKTOB, B TOM YMCIe
OTX040B MUHEparnbHbIX Macern.
TexHonorn4yeckme, TEXHUYECKNE peLLleHNs 1
CUCTEMbI MEHEXXMEHTA, UCNOfMb3yeMble B
HacTosLLee Bpems B 06nacTu ytunmsaumm u
06e3BpexnBaHnsa 0TX0A0B HedhTENPOAYKTOB.
OKOMOrn4ecKkne puckm.

JTabopaTopHas paboTta. OuncTKa CTOYHbIX
BOJ, OT HEPTENPOAYKTOB MEeTOA40M (hnoTaumu.

14

WUtoro B cemecTpe (Ha kypce anga 3A0)

14

KoHcynbTauum n npoMexyToyHasa atrectaums
(Ok3ameH)

12

119

2,5

6,5

Bcero koHTakTHas pa6orta n CP no
AucuunnvHe

45

207

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4ebHbIM MnaHoM He NpedycMOTPeHo

5. ®OH[l OLIEHO4YHbIX CPELCTB AN NPOBEOEHUSA NPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTenen, KpUTepueBs N CUCTEMbI OLleHUBAHUA pPe3yrnbTaToB 06yvyeHus

5.1.1 NMoka3aTenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
lMokasaTtenu oueHnBaHNs pesynbTaToB 0by4eHus
KOMMeTeHUmn cpeacTea
nepeyncrnseT Krnaccbl OTXOL4O0B, ONMUCHLIBAET NyTU NX BO3HUKHOBEHWS,
XapakTepuayeT Ux onacHOCTb ANs oKpyXatoLlen cpeabl
p puray! A py: L pen Bonpocsi Ans
. cobecenoBaHus,
000CHOBbLIBAET BNUSIHME COCTaBa, CBOMCTB TBEPAbIX OTXOA0B Ha BblOoOp
TecTnpoBaHue,
MK-1 TexHonorun nepepaboTkn n obopyaoBaHus
MpakTko-opneHTNpoBaHHOE
npuBOaUT pe3ynbTaTbl UccnegoBaHms addeKkTMBHOCTU METOO0B sagaHme
yTUnn3aumm oTXo40B NpeanpusaTuin pasnunyHblix oTpacnemn
NPOMBbILLIIEHHOCTY




5.1.2 Cnucrema v Kputepum oLeHNBaHUA

KpMTepMM oueHnBaHUA Cd)OpMMpOBaHHOCTI/I KOMMeTeHLMn

Wkana oueHvBaHus
YcTHoe cobecefoBaHue MucbMeHHas paboTa

IMonHbIN, ncyepnbiBaOLWNN OTBET, ABHO
OEeMOHCTpUpYoLWL M rnybokoe NOHUMaHne
npeameTa 1 LUMPOKYHO 3pYANLIMIO B
oueHnBaemown obrnactu. Kputnueckni,

5 (oTnnuHo) OpUrMHarnbHbIV NOAXOA K MaTepuany.
KayecTBO UCMONHEHUSI BCEX 3NEMEHTOB
NPaKTUKO-OPUEHTUPOBAHHOIO M TECTOBOIO
3a[jaHuNs MNOJSTHOCTbLIO COOTBETCTBYET BCEM
TpeboBaHMAM.

OTBeT NoJHbIA, OCHOBAHHbIN Ha
npopaboTke Bcex 0b6si3aTeNbHbIX
NCTOYHUKOB MHGopMaumn. MNMoaxoa k
MaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

MHaneuayanbHoe NpakTuKo-
OpPUEHTUPOBaAHHOE U TECTOBOE 3adaHne
BbINOJSIHEHLI BEPHO, HO OrpaHN4YnBaloTCs
TONbKO OCHOBHbIMM NOAX04aMU K
peLLeHunto.

4 (xopoLwuo)

camocTosTenbHon paboTbl ¢
pekoMeHA40BaHHOMW NMTepaTypown.
[eMoHCTpupyeT NoHnMaHue npegmeTa B
uenowm, 6e3 yrnybneHus B getanu.
MpUCYTCTBYIOT CyLLIECTBEHHbIE OLUMOKN UMK
npo6enbl B 3HAHUSIX MO HEKOTOPLIM TEMaM.
MpaKTUKO-OPUEHTUPOBAHHOE U TECTOBOE
3aAaHune BbIMOSTHEHO MOMHOCTLIO, HO B
paboTe ecTb OTAENbHbIE CYLLECTBEHHbIE
OLLMOKN.

3 (yooBneTBOpPUTENBLHO)

HenoHumaHwe 3agaHHOro Bonpoca.
HecnocobHocTb chopMynmpoBaTh XOTsi Obl
oTAenbHble KOHUeNuu ANCLUUNIMHBI.
MonbiTka cNMCbIBaHUA, NCMONbL30BaHUSA
Hepa3speLUeHHbIX TEXHUYECKNX YCTPONCTB
Uy Nonb3oBaHWsA NOACKa3KoW APYroro

2 (HeyLI,OBJ'IeTBOpVITeJ'IbHO) yeroBeka (BHe 3aBNCUMOCTU OT
YCMELHOCTW Takon MOMbITKM).
MpencTtaBnexue vyxon paboTel, nnarnar,
nmbo oTKa3 oT NpeAcTaBrneHns 3agaHui.
[MpaKTUKo-OpUEeHTUPOBaHHOE U TECTOBOE
3ajaHue He BbINOSTHEHO.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6XoAMMble AN OL,eHKU 3HAHUWA, YMEHUH,
HaBbIKOB U (MNX) onbiTa AeATeNbHOCTH
5.2.1 Nepe4vyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB

Kypc 4

M3menbyeHne TBepAblX OTXOO0B. Cnocobbl n3amenbyeHus. MNMokasatenu n3amenbyeHus.

KoHCcTpyKUummn namenbuuntenen. Boibop namensuntens.

YCTPOWCTBO U MPUHLIMN OENCTBUSA LLEKOBOW (KOHYCHOW, POTOPHOW, BANIKOBOMW, MOJIOTKOBOW, LIEHTPOBEXHOW)
npoburnku.

YCTPOICTBO U NPUHLUMN OEUCTBUA Ae3uHTerpaTopa. O6nacTtv npuMeHeHus.

Momon. YcTponcTeo v NnpuHUMN 4encTBus wapoBon (6apabaHHOM, BankoBow) MeSbHULbI

Lnknbl namensyeHns. OTKpbITbIA U 3aMKHYTbINA LUKIbI.

Knaccudmkaums 1 coptrpoBka Matepuarnos. [pouecc rpoxodeHms. AOEeKTUBHOCTb MPOXOYEHUS 1
NPOWU3BOANTENBHOCTL IPOXOTa

| N |ojo|lh~] W |IN|F

MHOFOKpaTHoe rpoxoyeHue. [ocTonHcTBa N HeOQoCTaTKN cnocobos rPOXO4eHUA.




9 YCTPOWCTBO U MPUHLIMN AENCTBUSA BUOPALIMOHHOIO rpoxoTa.

10 'opaenuyeckas knaccudukaumst u Bo3ayLluHas cenapaums. CxemMbl annapaTtos.

11 CwmelueHue TBepAbIX MaTepmnanoB. HasHayeHue npouecca. YCTPOUCTBO CMecuTenen.

12 Kpvtepum n cnocobbl oLEeHKN KadyecTBa CMEeLLNBaHNS ChiMyyYnx MaTepuanos

13 Cnocobbl OLeHKM KayecTBa CMELLMBaHUA MaTepnanos.

14 "paHynupoBaHue TBepAbIx 0TX0A0B. HasHayeHue npouecca. KOHCTpYKUUn rpaHynsaToOpoB.

15 YCTpONCTBO M NPUHLMIN ENCTBUSA TapenbyaToro rpaHynatopa.

16 TpaHcnopTUpoBaHNE MPOMbILLMEHHbIX OTXOA0B.

17 Ob6oraweHne otxogoB. MarHuTHoe oboraweHne. Beibop Trna MarHMTHOro cenaparopa.

18 KOHCTpyKUMM MarHMTHbIX cenapaTtopoB. CxeMa 3reKTpOMarHUTHOM cenapawuu.

19 OnekTpuyeckoe oboraweHne otxogos. Knaccndukaums anekTpuyecknx cenapaTtopos.

20 Cxema anekTpocTaTMyecKkoro cenapartopa.

21 CknagupoBaHue 0TX040B Ha NOBEPXHOCTU 3EMIIN.

22 TpeboBaHWsi K COBPEMEHHbIM MOMUIOHaM.

23 Kputepum npmema TokcnyHbix MO Ha nonuroHsl TKO.

24 lMpoekTnpoBaHne NonNuroHa.

25 MonuroHsl TKO. Cxema paspesa nonvroxHa.

26 MeToabl 3aXOpOHEHMSA OTXOA0B Ha NMOMUroHe

27 CoopyxxeHuns B COCTaBe MonuroHa.

28 KakoBbl OCHOBHbIE 3KOSNOrMYECKUE PUCKK, CBA3AHHbIE C aKCnnyaTauuen nonmroHos TKO?

29 B uem cneuudmka obpatieHus ¢ onacHeiMu otxogamu (I-1l knaccoB onacHocTh)? KakoBbl 0COBEHHOCTY MX
yyeTa, TPaHCNoOpPTUPOBaHNS U 06e3BpexnBaHma?

30 UTo Takoe ocymapcTBeHHbIN kagacTp 0TXoA0B? KakoBa ero CTpyKkTypa, Lenv u nopsaok BegeHma?

31 Kakast oTBETCTBEHHOCTb NPefycMOTpeHa 3akoHogaTenbcTBoM PP 3a HapylieHne TpeboBaHMi B 06nactu
obpalleHusa c oTxogamm?

32 Mepeuncnute ocHOBHble nonoxeHns PegepanbHoro 3akoHa ot 24.06.1998 Ne 89-d3 "O6 oTxoaax
npoussoacTBa U notpebnexms”.

33 Kaxmevsmnbl nesatenbHOCTM B obnactu obpalleHns ¢ oTxogamun nognexar nuueHsnposanuto B PO? Onuwute
06LWMIN NOPSA0K NULIEH3UPOBAHUS.

34 KakoBbl KpUTEpUN OTHECEHNS OTXOAOB K |-V Knaccam onacHoctTn? Onuwwinte Nopsgok U MeToabl onpegeneHus
Knacca onacHoCTM oTxoAa.

35 [ante onpeneneHne "oTxo40B Npon3sBoacTBa 1 noTpebnerHns". MNMepeuncnnte nx OCHOBHbIE BUAbLI U UCTOYHUKN
obpasoBaHus.

36 KakoBbl OCHOBHbIE NPUHLUMBI KraccudmKkaumm otxogos? OnuwmnTe CTPYKTYpY U HasHavyeHne ®enepanbHoro
KnaccudukaumoHHoro kaTtanora otxogos (PKKO).

37 OxapakTepuayite 0COGEHHOCTM CUCTEMbI 0OpaLLeHns ¢ TBEPAbIMU KOMMYHanbHbIMU oTxogamu (TKO) B PO.
KakoBa ponb permoHanbHbIX onepaTopoB?

Kypc 5

38 O6paboTka TOKCMYHbIX MPOMbILLUMAEHHbBIX OTXOA0B Ha CneumanuaMpoBaHHbIX Y KOMMMEKCHbIX NOAUroHax.

39 TepMuyeckne MeToabl yTUNM3aumm n 006e3BpexnBaHms OTXOL0B.

40 MpoayKTbl CXUraHWs 1 BO3MOXHOCTU UX UCTIONb30BaHUS.

41 CnoeBoe cxuraHme UCXogHbIX (HEMOArOTOBMEHHbIX) OTXOAOB B MycopockuratenbHblx koTnoarperatax (MCK).

42 BbicokoTemMnepaTtypHbIn nuponua. [JocTonHcTBa U HegocTaTku. TexHonormyeckas cxema.

43 HuskoTemnepaTypHbIi NMponus. 3Tanbl NpoBedeHnst npouecca. [JoCToMHCTBA U HeJoCcTaTKu.

44 Buoxumuyeckne meTtodbl yTMnMsauum oTxo40B.

45 AspobHoe komnocTuposaHue TKO Bo Bpalyatoemcs buotepmmdeckom 6apabaHe. TexHonoruveckas cxema
npouecca.

46 AHaspobHoe komnocTtuposaHme TKO. TexHonornyeckasi cxema npotecca.

47 Mony4eHune n ytunmnsauusi buorasa, o6pasyroLLErocs Npy pPasnoXxeHNM opraHNYeCcKMxX OTXO40B.

48 Knaccudumkaums oTxoaoB KOXXEBEHHbIX MPOM3BOACTB.

49 OcHoBHble HanpasneHus yTunuaaumm gybneHHbIX 0TXo40B. TexHonorusa nonyvyeHns 6enkosoro ruaponusaTa.

50 OcCHOBHbIe HanpaBreHns yTunm3auum HegybneHHbIX OTX040B.

51 lMpobnema nepepaboTkM XPOMMPOBAHHbLIX OTXOAOB KOXEBEHHOIO NPOM3BOACTRA.

52 OTx0abl TEKCTUNBHOW NPOMbILLIIEHHOCTU. XapakTepucTuka n cnocobbl nepepaboTkn TEKCTUMbHBIX OTXOA0B.

53 HeTpaaMumnoHHbIE NYTW UCMOMb30BaHUSA TEKCTUINBbHBIX 0TX0A0B. OpraHo-CUHTETUYECKNE NNNUTLI C
NCMNOb30BaHNEM KOPOTKOBOMOKHUCTbIX OTXOO0B.

54 MocnenoBaTenbHOCTL ONepaLuii Npu NepBUYHON 06paboTKe TEKCTUIBHBIX OTXOAO0B.

55 OcCHOBHbIE HanpasneHus yTunusaumm oTxo4os nnactmacc. Cxembl nepepaboTkn 0TXo40B




56 OcHoBHble cnocobbl NepepaboTkn 0TXOA0B NnacTMacc B u3genvs. JIntbe noa AaBneHmeM.

57 MeponpusaTusa no cokpalleHuo 0TX0A40B nnacTmacc.

58 lMponsBoacTBa BTOPUYHOWN NONUITUIEHOBOW NNeHKN. TexHonornyeckasa cxema npowecca.

59 Knaccudmkaums pesanHocogepalimx OTX040B U cnocobbl ux nepepaboTku.

60 OcHOBHble HanpaBneHus nepepaboTkn 0TXOA0B 3N1aCTOMEPOB. DKCTPY3Ns. YCTPOMCTBO IKCTpyaepa.

61 OcCHOBHble NyTW NepepaboTke LWNH. DNEKTPOMEXaHNYeCKOe N3MenbyYeHne, TepMoaecTpykums. IocToMHCTBa 1
HegoCTaTKu.

62 Cnocobbl U3MenbYeHrs OTXOA0B 31aCTOMEPOB. Y TUNU3aunst Pe3MHOBOW KPOLLIKU.

63 MpuHUMNManeHbIe TEXHONOrMYEeCcKue CXeMbl NONyYeHUs pereHepara.

64 Kakne Buabl 0OTYETHOCTM NO OTX0AaM 00A3aHbl NPeACTaBNSATh OPUAMYECKUE NYLA U MHOUBUOYANbHbIE
npegnpuHuMmatenn? Ykaxute hopMbl U CPOKM NpeacTaBreHuns.

65 OnvwmnTe 3Ha4YeHne 1N NpenmyLLecTsa pasaenbHoro cbopa oTxonoB. Mepeuncnute OCHOBHbIE CUCTEMBI
pasgenbHoro cbopa TKO.

66 OnvwmnTte Guonornyeckme metToabl 06e3BpeXMBaHNSA OTXOA0B KOMMOCTUPOBaHWe, aHa3pobHoe cOpaxmBaHue).

67 HasoBuTte npenmyllecTBa U HegocTaTkM MycopocxkuraTenbHbix 3aBogoB (MC3). KakoBbl TpeboBaHus K
04nCTKe ra3oBbix BbibpocoB Ha MC3?

68 Kakne meToabl UCNONb3YTCA AN CHMKEHUST HEraTUBHOMO BO3AENCTBUS OO bEKTOB NepepaboTku 1 yTunmsaumm
OTXO[0B Ha OKpYXatoLLyto cpeay?

69 OnuwmnTe NPUHUMNLI U NPOAYKTbI TEPMUYECKOro pPasnoXeHus 0TX040B (NMMPonus, raaudukaums).

70 OxapakTepuayinTe aKoriormyeckne, SKOHOMMYECKNe 1 coumarnbHble NOCNEACTBUS 06pa3oBaHNsSt OTXOAO0B.

71 UTo Takoe akonornyeckunin cbop? O6bACHUTE MEXaHN3Mbl €r0 B3UMAHWUS U UCMOSb30BaHWS.

5.2.2 TunoBble TeCTOBbIe 3aAaHuA

YTununsauyus otxogoB — 31O

a) nepepaboTka OTXOAOB C LIEMbIO UCMOMb30BaHUSA MX NOMNE3HbIX CBONCTB UM CBOWCTB X KOMMOHEHTOB;

b) 3axopoHeHWe 0TXOAOB Ha CaHWTapPHbIX NOMUIOHaXx;

c) o06paboTka OTXOO0B C LiENbl YMEHbLUEHUSA X TOKCUYHOCTY;

d) ncnonb3oBaHne OTXOAOB 4118 NPOM3BOACTBa TOBApoB (NPoAyKLumn), BbiNONHeHMs paboT, okazaHus yCryr,

BKI1t0O4ad NoBTOpHOE nNpumMmeHeHne oTxXo4oB.

OTKprTbIIZ LMK CXeMbl U3aMelnb4eHna —
a) npumMmeHdaeTca nNpn TOHKOM U3MerbYeHUun;

KOHEYHbI MPOAYKT HEpaBHOMEPEH Mo pa3MepamM YacTuLl;

b)
C) MMEEeT MOBbILLEHHbIE SHEPro-3aTpaThl MO CPABHEHMIO C 3aKPLITLIM LMKIOM;
d)

MmaTtepuan O6p863TbIBaeTCﬂ HEeCKOJ1bKO pas.

NuHuKn nepepaboTKM OTXOA0B TEKCTUNBLHOTO NPOM3BOACTBA BKITHOYAIOT:

a) NEHTOYHbIN KOHBEWEP;

b) anekTpomarHuTHbIN cenapaTop;

C) r'MAPOLIMKIIOH;

d) opobunky.

KomnocTtupoBaHue npeacraBnseT cobor TEXHONOMMIO nepepaboTkn TBEPAbIX OTXOA0B, U MPUMEHSETCS
a) Npy YTUNM3auum TONbKO NMULLEBBLIX OTXOAOB;

npu paap,eanon nepepa60TKe nneBbIX 1 MNPOMBbILLIIEHHbLIX OTXOA0B!:

b)
C) Npv nepepaboTke MHOGLIX NPOMbILLIIEHHBIX OTXOAOB;
d)

ana nepepa60TK|/| OTX040B MMEeKLWNX opraHn4yeckoe nponcxoxngeHue.

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3aAa4vu, Keuchbl)

|_|pOVI3BO,D,CTBeHHbIe OoTXoA4bl TepMoniacToB nNpegHa3Ha4eHbl 4519 NOBTOPHOIo npuMeHeHua no npaMmomy

Ha3Ha4YeHuto. I'Ipe,u,no>|<|/|Te namenbyunTernb. I'Ipep,c:TaBbTe CXeMy annaparta.

OnpenenuTb cTeneHb uamenbyeHus (i) TBephoro Matepuana, ecnv aguaMeTp Kycka B npouecce Apo6neHus

namenuncsa ot 500 mm go 100 mm. Mpeanoxnte namenbyatowee obopynoBaHue. lNpeacraBbTe cxemy annapara.

Onpenenme TemnepaTypru?l pexunm nposeaeHua nnponmnsa and ytmnmsaudmm teepabiX oTXo40os, Npu KOTOPOM

BbIXO[ Fa3006pa3HbIX npoayKTOB MUHUMaArEH.




5.3 MeToaunyeckue matepuarnbl, onpegensilolye npoueaypbl oLleHUBaHUA 3HaHWW, YMEHUI, BnaaeHUi (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4arowerocsi K npoMexxyTo4yHoln aTrectaumMm U NopsAoK NUKBUAALMM aKaAeMU4yeckomn

3a40J1XKeHHOCTU

lMpoBegeHne NpomMexyTo4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOSIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4varoLwmxcs»
K ak3ameHy gonyckatTcsi CTyAEHTbI, MOMHOCTbLIO BbIMOMHMBLUME U 3alLMTUBLUKE NabopaTopHble paboThbl.

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No gUucumninHe

YcTHas +

NncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 OcobeHHOCTU NpoBeAeHUs MPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

* BPEMSI HAa NOAroToBKY No 6unety coctaenseT 30 MUHYT;
* BpeMS Ha BbIMOSHEHNE TECTOBbLIX 3agaHun — 30 MUHYT

NHas

6. YHEBHO-METOANYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNNUHBbI
6.1 YyebHas nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa nspaHnsa |

Ccbinka

6.1.1 OcHOoBHas y4yebOHasa nuTepartypa

BeTtowkunH, A. T.

TexHunka n TexHonorus
obpalleHus ¢ oTxogamm
XU3HenesTenbHocTu. Yactb

Mocksa: NHdpa-

http://www.iprbooksh
op.ru/78238.html

2. lNepepaboTka n WHxeHepusa 2019
YyTUNU3aLmns NPOMbILLSIEHHbIX
0TX0O0B
BeTowkuH, A. T. TexHuka n TexHonoruns http://www.iprbooksh
obpalleHuns ¢ oTxogamum ) op.ru/78237.html
XusHegesTenbHocTn. YacTb MO;]:KBa' Wrdpa- 2019
1. CuctemHoe obpalleHue ¢ HkeHnepus
oTxogamu
Mapkosa T. ., MepepaboTka n yTunusauus . http://publish.sutd.ru/
Bycbiruu H. 0. 0TX0LOB Calga—gre;;?%ypr. 2025 tp_ext_inf_publish.ph
p?id=2025193
BacuHa, M. B., PaspaboTka npoekta https://www.iprbooks
XonkuH, E. T. HopmaTMBOB 06pa3oBaHUs - hop.ru/128993.html
OTXOMOB 1 MIAMUTOB Ha MX Mockea: An Nu Ap Meana 2023
pasmeLlleHne
CrtenaHeHko, E. E., PeunknuHr, nepepaboTtka u https://www.iprbooks
BabaHckuin, M. C., yTMAM3aLums oTxog0s CTaBponorns: hop.ru/138987.html
3BepeBa, O. C,, CTtaBponosnbckui 2023
Xanukosa, B. A., rocyapCTBEHHbIN
3eneHckas, T. T, arpapHbIn YHUBEpCUTET
Okpyr, C. B.
6.1.2 lononHuTenbHas y4yebHasa nutepaTtypa
Manos B. IN., BycbirnH | UHxeHepHas 3awmTta http://publish.sutd.ru/
H. 1O. OKpy>KatoLLen cpeabl cre.: crierynt 2014 tp_ext_inf_publish.ph
p?id=2049
JleBuHa B. U. MepepaboTka n yTunusauus http://publish.sutd.ru/
oTxoaoB. KoHTpornbHbIe Cnoe.: crneryntg, 2019 tp_ext_inf_publish.ph

paboThbl

p?id=2019133

6.2 NMepeyeHb NpodreccuoHanbHbIX 6a3 AaHHLIX U UHOPMaLMOHHO-CMPABOYHLIX CUCTEM

MHQDOpMaU,VIOHHaﬂ cuctema «EguHoe okHO aoctyna K 06pa303aTeanb|M pecypcam.

URL: http://window.edu.ru/catalog
OdmumanbHbIi MHTEPHET-NOpTan nNpaBoBon nHdopMauun (pegepansHasa rocyaapcTBeHHas MHMOPMaLNOHHas
cuctema) [OnekTpoHHbIv pecypc]. URL: http://pravo.gov.ru
OnekTpoHHO-6mbnnoteyHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 I'IepetleHb ININLEH3UOHHOro n cBo6oaHO pacnpocTpaHaeMoro nporpaMmmMHoOro obecneyeHus

[OnekTpoHHEIN pecypc].




MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HEOB6X0AMMON ANA OocyLlecTBNEeHMA o6pa3oBaTenbHOro
npouecca no gucumniunHe

1. CnektpocoTomeTp. Pypbe uHdpakpacHsin ®CM 1201

2. CnektpocotomeTp CP-2000

3. CnektpodotomeTp CD-26

4. CnekTtpodoTtomeTp CP-46

5. ®otokanopmumeTp. KOK-2

[ns ycnewHoro ocBoeHus obyyatowmnmmncs MaTepuraroB TEXHOMOMMI nepepaboTkn TBEPAbIX OT-XOO0B Kadeapa
pacnonaraeT nabopaTtopHbIMU YyCTaHOBKaMU A8 U3y4eHus paboThbl yaapHO-AMCKOBOW M LLAPOBOW MEMbHUL, N3yYeHus
npouecca rpoxoveHnsi TBepablX OTXOA0B, CMELLEHUS TBEPAbIX OTX0A0B, TEPMUYECKOro 06e3BpexnBaHmsa 0TX040B,
3NeKTPOMarHUTHOro oboraleHns TBepablX OTXOA0B, ONpeaeneHns NoTHOCTU TBEPAbIX OTXOA0B, 06€3BOXMBaHUSA
0CaJKOB CTOYHbIX BO, ONpPEeAEneHnst cocTaBa TEKCTUIbHbIX OTXOA0B, YTUNMM3aLUmm LnaMa BUCKO3HOMO NPOM3BOACTBA,
nepepaboTKM KOXe-BEHHOW CTPYXKKM XPOMOBOTrO AyOneHnsi B 6enKoBbIN rMaponunsaT, yTunm3aumm TBepabiX OTXO40B B
KayecTBe copbeHTOB, NepepaboTkM TBEPALIX OTXOAOB B BSXKYLUME MaTepuarnbl U naeHTUdUKauum nonm-mepHbIX
OTXOAO0B MO (PU3NKO-XMMUYECKUM CBOMNCTBAM.

Ayautopus OcHaleHne

MyrnbTrmMeauiiHoe 060pyaoBaHME, KOMMbIOTEPHAS TEXHUKA C BO3MOXHOCTBIO MOAKMHOYEHMS K
KomnbtoTepHbIn knacc | cetn «HTepHeT» 1 obecneyeHnemM 4oCTyna B 9NEKTPOHHYI0 MH(OPMAaLIMOHHO-
obpasoBaTenbHyto cpeay

MynbTuMegunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlexumoHHas Y A PYA H P A

ayautopust

CneuuanuampoBaHHas mebenb, focka
YyebHasa ayautopus
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