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IIporpammy coctaBuina:

CenaropoBa Mapuna ["puropbeBHa, CT. IPEIOaaBaTEIhb

DUO  nonnocmuio

Pabouas nporpamma JUCHHUIIIIUHBL
TexHHKA ¥ TEXHOJIOTHH He[!e[2a60TKI/I U yTUJIU3alud OTXOJ0B

paspaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSITeTbHO YCTaHABIMBAaEMBI 00pa30BaTeIbHEIIN CTAaHIAPT BHICIIEr0 00pa30BaHMI — YPOBEHb OakaiaBpa
(enepanbHOro rocyIapCcTBEHHOTO aBTOHOMHOT'O 00Pa30BaTENbHOIO YUPEKICHHUS BBICIIETr0 00pa30BaHus
«HammonaneHBINA UCcIenOBaTEIbCKUN TeXHOTOTHYecKHi yHIBepcuTeT « MU CHCy» o criermmansHOcTH 20.03.01
Texnochepnas 6e3onacHocts (rpukas ot «02» ampesst 2021 r. Ne 119 0.8.)

Buinyck 3:
om 2 anpensn 2021 2. Ne 119 o.6.

CocraBneHa Ha OCHOBaHMH yueOHoro miaHa 2025 roga Habopa:
20.03.01 Texuochepnas 6e3omacHoCTh, be30MacHOCTh TEXHOIOTHYESCKHUX MPOIIECCOB U MPOU3BOJICTB,
yrBepxkaennoro YaeHbsiM copeToM ['® HUTY «MUCHCy 27.06.2025 1., npotokos Ne5.

Pabouvas nmporpamma paccMoTpeHa 1 0JI00peHa Ha 3acelaHuu Kadeapsl
TOPHOTO Jienia

HaumeHosauue kagpeopol

IIpotokoi ot «11» urors 2025 . Ne 7

3am. 3aB. kadenpoii ['/] I''M. Tapacenko

noonucy

«11» uronsg 2025 r.

Pykosomutens OITIOIT BO
JlotieHT Kadeapsl TOPHOrO Jieja, K.9.H. J.B. Epmonaes

INOAIHNCH



1. HEJIX OCBOEHUSA

He.]'lb AUCUHHUILUIMHBI. O03HAKOMIJICHUC CTYACHTOB C OCHOBHBIMH prHHOMaCI.HTa6HI)IMI/I HNCTOYHHUKaAMU
O6paBOBaHI/IH OTXOI0B IMPOMU3BOJICTBA, CBOMCTBAMU 3THX OTXOZOB, CYIECTBYIOIIUMHU U NIEPCIEKTUBHBIMU METOAaMHU
HCIIOJIB30BAHNA BTOPUYHBIX MAaTCPHUAIIBHBIX U DHEPTETUICCKUX PECYPCOB, 4 TAKXKE C MPUHOUIIAMH PAaTHOHAIIBHOI'O
BBI60pa TCXHHUKU U TCXHOJOTUH Hepepa60TKI/1 1 YTUIIN3alUU TPOMBIINUICHHBIX OTXO0B.

332[3‘-"?[ AUCHHUILINHBI.

1. 03HAaKOMHUTH 06y‘-laIOIIII/IXC${ C HpO6J’IeMOI7[ 06pa3OBaHI/IH 1 HAKOIJICHUSA OTXOJA0B MPOU3BOACTBA HA COBPEMCHHOM
oTane pa3BUTHA HUBUIN3AIUN;

2. HAy4UTb 06y‘~IaIOHII/IXC${ NEPCIICKTUBHBIM METOAAM YTWIU3allUU U nepepa60TKH OTXOAOB PAa3jIMIHOrO
IMPOUCXOKIACHUA U COCTaBa,

3.Hayq1/m, o6yqa}onmxcx OCHOBHBIM IIpUHIUIIAM BLI60pa OCHOBHOI'O XU BCIIOMOI'aTCJIBHOI'O 060py;[013aH1/m JJIs
nepepa60TKI/1 OTXOJOB B TCXHOJIOTHYCCKHUX CXEMaX 000raTUTEILHOTO IMpOU3BOJACTBA

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOUW NPOI'PAMMBI

Yacte OITOIT BO (6a3oBasi, BapuaTUBHAs) | bazoBast

2.1 TpeboBaHM K IpeaBapUTEIFHON TIOATOTOBKE O0YYAIONINXCS —
TIPEAMECTBY OIS TUCIMILTUHBI (MOTyJn), ipaktuku 1 HUP

2.1.1 | HaueprarespHas T€OMETpHs, HE)KCHEPHAs: 1 KOMITbIOTepHAas rpaduka

2.1.2 | Anrebpa, aHaIMTHYCCKAsi TCOMETPHS

2.1.3 | ®dusnyeckre 0OCHOBLI MEXAHUKH

2.1.4 | Teonorus

2.1.5 | Be3onacHOCTb XU3HENEATEILHOCTH

2.1.6 | Xumus
2.1.7 | TopHO-TIPOMBIIIICHHAS KOJIOTHS
2.2 Jducuuniaunsl (Moayan), npakruku 1 HUP, 1151 KoTOpBIX HE00X0AUMO OCBOCHUE AAHHOM

JUCHUILUIHHBI HEOOX0IMMO KaK npeanecTBymliee

2.2.1 | Tlpou3BojACTBEHHAs MPAKTUKA [0 MOJTYYSHHIO MPO(HECCHOHATBHBIX YMEHUH U HABBIKOB - 3

2.2.2 | TlpenauiuioMHast IPAKTHKA JIJIsl BBIMOJHEHHSI BbIMYCKHON KBATM(HUKALIMOHHON paboThI

2.2.3 | Hayuno-uccienoBareabckas padbora

2.2.4 | 3amura BbIIYCKHO# KBaTH(UKAIMOHHON paboThl, BKIOYAsl [TOJrOTOBKY K IIPOLEAYPE 3AIIHUTE U
MPOLEYPY 3aLIUTHI

3. HHIAKATOPbI ®OPMUPOBAHUSA KOMIETEHIIUN,
COBMEHNIEHHBIE C PE3YJBTATAMUN OBYYEHUS 1O JNCHUILJIMHE

OIIK-4: CnocobeH NOHMMATh MPUHLHUIBI PaOOTHl COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH W HCIOJIB30BaTh UX IS
pemeHus 3amad NpoecCHOHAIBHON JIESTENBHOCTH, IPOSKTUPOBAaTh M Pa3padaThIBATh MPOIYKIHIO, IPOIECCHl M CHCTEMBI,
COOTBETCTBYIOIINE NPOMIIIO TOATOTOBKH B COOTBETCTBYIOIIEH NPOodeccnoHaIbHON 00macTi

3HaTb: 3-1. 3naTh nocranosneHus IlpaBurenscrsa PO, BenoMcrBeHHble HOpMaTuBHBIE JOKyMeHTbI, CHullsl, CII u
I'OCTEl, pernaMeHTHPYIOIIUE OCTYIUIEHHE 3arPsA3HSIONINX BEIECTB B OKPYIKAIOIIYIO CPey

3-2. 3HaTh crOCOOBI U CPEACTBA MPEAOTBPALICHHS MOCTYIUICHHS 3arps3HSIONIMX BELIECTB B MPUPOIHYIO CpPeLy;
CI0COOBI M CPEICTBA BOCCTAHOBJICHHUSI KAUECTBA OCHOBHBIX KOMIIOHEHTOB ITPUPOTHOM CPEIbl.

VYMmers: VY-1. [InaanpoBaTh MPUPOAOOXPAHHBIC MEPOTIPUSITHS JUIS JOCTHIKCHHS YCTAHOBJICHHBIX HOPMATHBOB Ka4eCTBa
OKpY>Kalolien cpe/ibl

Brnanets: H-1. HaBblkamu opraHu3anyy 1 MPOBEICHUS KOMIUICKCHBIX HCCIICIOBaHUI B 001acTh PO(ecCHOHANEHON
JIeSITeTIbHOCTH

TIK-3: CiocoGeH BBIIOIHATH MPOSKTHPOBAHUE W MPOBEICHUE MEPOIPUSTHI M0 0e30MacHOMY BEICHHUIO B3PBIBHBIX, TOPHBIX U
aBapUHHO-CIIacaTeNbHBIX  pabOT, a TaKKe MEpPONPHUITHA MO JHEPro- U  PecypcocOepe}EeHHIO, PALMOHATBHOMY
NIPUPOJIOTIONIL30BAHNIO, 3AIUTE OKPYIKAIOIIEH CPEbl M yTUIIN3ALNH OTXOA0B IIPOMBIIIIEHHOTO TPOU3BOJICTBA

3HaTh: 3-1.0cHOBHbBIE OKO3alIUTHBIC TCXHOJIOTYHU B cd)epe BOI[OHOTpe6J'IeHI/I$[, 6C3OTXO,IIHOF0 1 KOMIIJIEKCHOT'O
HCIOJIb30BaHUS IPUPOAHBIX PECYPCOB

3-2.3HaTh THIOBBIC MOAXOIBI 10 PACUETY U MOA00PY HEOOXOAMMBIX TEXHOIOTHICCKUX MApaMeTPOB 000PYI0BaHHSI.

YMmeTs: V-1. YMeTh aHAIM3UPOBATh U OLEHUBATH CBEACHUS O XUMHYECKOM COCTaBe aTMOC(EPHOro BO3/lyXa, BOJbI U
TOYBbI
Y-2.ITonb30BaThCsl COBPEMEHHBIMH ITPUOOpPaMHU KOHTPOJIS ITApaMeTPOB IPOM3BOACTBEHHON CpEmbl

Brnaners: H-1.Bnagers HaBBIKaMH OAOOpa 060py10BaHNUS, HEOOXOJUMOTO IS HCCIICIOBAHUS COCTOSTHUS OKPYIKAIOIISH

cpebl




4. CTPYKTYPA U COJAEPXKAHUE

Koua-
Kon HaumeHoBaHUe pa3aesioB U TeM /BU] Cemectp/ 50 Kommerenumun ST I a
3aHATHSA 3aHATHS/ Kypc P prmetanue
4acoB
1 BBeaeHne, 0CHOBHbBIE TIOHSITHS. 7 16

11 ConeprkaHue, HEIH U 331241 OTIK-4
IUCHUILTAHBL. OnpeesieHie BUI0B 31 3_2’ J11,
S e 7 4 s, 1.2
OIaCHOCTH OTXO/IOB. ’ Jg2.1
/nexuus/

12 OmnpeneneHue KIaccoB OMaCHOCTH 7 OIlK-4, V-1, H-1 J1.1
MIPOMBIIIJIEHHBIX OTX00B PACUETHBIM 6 TIK-3, V-1, V-2, 1 2’
METOJIOM. H-1 o
/npakTuka/ Ja2.1

1.3 CocTaB ¥ CBOMCTBA OTXO/I0B. OIIK-4,

DKOJIOTUYECKHH TIPOU3BOICTBEHHBIIH 3-1,3-2 J 1.1,

KOHTPOJIb PabOTHI MOJUTOHOB. 7 6 TIK-3, J1.2,

[nexuusi/ 3-1,3-2 J2.1
2 YTunusauus, nepepadorka u 7 16

3aXOpPOHEeHHe MPOMBIILIEHHBIX 0TX0/I0B

2.1 OCHOBHBIE BU/IbI IPOMBIIUICHHBIX 7 OIK-4
otx070B. [Ipobiema yTuIIH3aIMi OTXOA0B 31 3_2’ 11
U MEPOIpPUSTHS, HAIIPABJICHHBIC HA ) ‘
COKpAII[eHHE KOJINYECTBA OTXO/I0B B 4 31:[1K _332 ‘771221
HCTOYHHKE UX 00pa3oBaHusI. ’ :
/nexuus/

2.2 MeToap! 1 TEXHOJIOTHU YTHIIN3AIUH U 7
nepepaboTKH Hanbosee
pacmpocTpaHEHHBIX OTXO/IOB. é)_IIIK;lz
VTumu3anus 0TX0/0B METALTyPrHIECKOTO HI&—3 J1.1,
[POH3BOJICTBA, MALIHHOCTPOCHHUS, 4 3.1 3_’2 JI 1.2,
XUMUYECKOH MPOMBIIIJIEHHOCTH, > J12.1
CTPOUTENHHON HHIYCTPHUH,
9HEPreTHYeCKOro KOMILIEKCa.

/nexuus/

2.3 MeTopl yTUIH3AIKHU Fa30BbIX BHIOPOCOB, 7
HOIYTHBIX HE()TSAHBIX Ta30B, (haKeIbHBIX
ra3oBbIX BEIOpOCcOB. OOpalteHue ¢ OIIK-4,
onacHeIMU 0TX01aMu. OCOOCHHOCTH 3-1,3-2 I
paboThl ¢ TOKCHYHBIMHU U 4 TIK-3, J1.2,
PaAMOAaKTUBHBIMU OTXOJIaMH. 3-1,3-2 J2.1
[nexuus/

2.4 Pacuer nuaTesxeil 3a pa3menieHne 0TX010B 7 OIIK-4, V-1, H-1 J1.1
/mpakTaKa/ 4 MK-3, ¥-1, V-2, 71 2’

H-1 =
JI2.1
3 TIpo6JieMma KOMILIEKCHOTO 7
HCIO0JIL30BAHMS CHIPbS H YTHIIM3AAS 16
0TX0/10B MHHEPAJIbHO-CHIPHEBOr0
KOMILIEKCa

3.1 XapaKTepuCTHKa, HOMEHK/IATypa U 7

KIIaCCU(BUKAIHS OTXOI0B MHHEPATHHO-

CBIpbEBOro kKomiuiekca. opmupoBaHue OIIK-4,

TEXHOT'€HHBIX MECTOPOXKACHHH. 3-1,3-2 J 1.1,
TeXHOIOTHYECKHE TPOLECCHI, 4 TIK-3, JI 1.2,
UCIIOJIb3YEMBbIE TIPU HepepaboTKe OTXO00B 3-1,3-2 J12.1
TOPHOTO TIPOU3BOJICTBA.

/nexuusi/

3.2 O0opynoBaHust TS MEXaHUYECKOH 7 OIIK-4, V-1, H-1 J1.1
OYHUCTKH CTOYHBIX BOZ. Pacuer 4 TIK-3, V-1, V-2, 1 2’
MECKOJIOBKH U OTCTOMHUKOB. H-1 o
/mpakTuKa/ Ja2.1

3.3 OunpTpanust  CTOYHBIX  BoA.  Pacuer 7 OIIK-4, V-1, H-1 11
3epPHHUCTOr0 QUIBTPa. 4 [K-3, V-1, V-2, 1 2’
/mpakTuka/ H-1 o

JI2.1

3.4 TIpoueccot u anmapaTsl ¢usuKo- 7 4 OIlK-4, V-1, H-1 J 1.1,

XUMHYECKOW OYHMCTKHA CTOYHBIX BOX OT IK-3, V-1, ¥-2, J1.2,




KOJUTOMIHBIX yacTull. Koarymsanus. H-1 J[2.1
/mpakTuka/
4 Cnoco0bl, TEXHHKA M TEXHOJOIHMH 12
YTHJIH3AIHH OTXO0/I0B MPOH3BOJICTB.
4.1 CoopyxeHuss 00pabOTKM  LITaMOB U
OCaIKOB CTOYHBIX BOX. MexaHudeckas
obpaboTka TBEPBIX OTXOJIOB. OIIK-4,
ObopynoBanue Ui TEPMUUYECKON 3-1,3-2 JI 11,
006paboTku TBEPABIX OTXOJIOB. 4 IK-3, JI 1.2,
Texuosmorust 00e3BpEKUBAHUS u 3-1,3-2 J12.1
pa3MeleHuUs OTXOJIOB.
[nexuusy/
4.2 IlepepaboTka TBEpABIX OTXOJOB
TOPHOOOBIBAIOIICH TPOMBIIUICHHOCTH. OIIK-4, V-1, H-1 J1.1
I'poxouenue. OnpenesneHue 4 IIK-3, V-1, V-2, 1 2’
9 GEKTUBHOCTH FPOXOUCHHUS H-1 o
BpamanmuMcs 0apabaHHBIM IPOXOTOM. Jg2.1
/mpakTuKa/
43 IlepepaboTka TBEpABIX OTXOJOB
TOPHOOOBIBAIOIICH TPOMBIIUICHHOCTH. OIIK-4, V-1, H-1 J1.1
JpoGnenue. Pacuer qpoOuiok yaapHOro 4 IIK-3, V-1, V-2, 1 2’
JIeHCTBHS. H-1 =
/mpakTuKa/ Ja2.1
5 TIpMHUUNOBI KOMIUIEKCHOTO YNpaBJIeHHs] 12
0TX0AMHU
5.1 OCHOBHBIE IPHHIIUITBI FOCY IAPCTBEHHOM
MOJIUTUKH B 00JaCTH OOpAILCHUS C
orxogamu B Poccuiickoit @eneparum. OIIK-4,
TocynapcTBEeHHbIH MHCTUTYLIMAJIbHBIN 3-1,3-2 JI 11,
MEXaHHU3M YIpaBJICHUS 6 IK-3, JI 1.2,
TIPUPOJIONIONIB30BAHUEM U OXPAHOH 3-1,3-2 J12.1
OKpYIKaIOIIEH cpeJibl.
[nexuusy/
5.2 IIpoBeneHye nacnopTU3aLiy ONACHBIX
OTXOIOB ¥ TIOPSIIOK BEICHUS OIlK-4, V-1, H-1 J1.1,
TOCYAapCTBEHHOTO KaJacTpa OTXOOB. 6 IIK-3, V-1, V-2, JI 1.2,
/mpakTHKa/ H-1 J2.1
6 CamocTosiTe/1bHa paoTa cTy/ieHTa 18
6.1 TexHOMOTHYECKUH UK OTXO/I0B: OIIK-4,
HOsBJICHHE, HICHTH(UKALHS, 3-1,3-2 J1.1,
[aCIOPTU3ALHsL, YIIAKOBKA I MAPKHPOBKA 2 IK-3, JI 1.2,
OTXOJIOB. 3-1,3-2 J2.1
6.2 OCHOBHBIE HAaIPaBJICHUS JTUKBHAALUH U OIIK-4, 11
nepepabOTKH TBEPABIX IPOMBIIUICHHBIX 2 3-1,3-2 1 2’
OTXOJIOB. TIK-3, e
3_1’ 3-2 JI 2[
6.3 Oco0eHHOCTH PaOOTHI ¢ TOKCHIHBIMU U
panuoaKTUBHBIMU OTX0AaMH. [lopsinok OIIK-4, 1.1
HaKOIUICHUS, TPAHCTIOPTUPOBKA, 2 3-1,3-2 1 2’
00e3BpEeKMBAHIE 1 3aXOPOHCHHE TIK-3, o
TOKCHYHBIX OTXO0B. IT0JUTOHBI 11O HX 3-1,3-2 J2.1
00e3BPEKUBAHUIO U 3aXOPOHCHHUIO.
6.4 DKOJIOTHUYECKOE ayTUPOBAaHUE OOpAICHUS OIIK-4, 1.1
C OTXOJIaMH. 3-1,3-2 ‘
2 IIK-3, JI 1.2,
3-1,3-2 A2.1
JlomaiHee 3aaHue
-OIPEeICNIUTH KJIacC OMAacCHOCTH OTXOJa OIIK-4,
-pa3paboTaTh MacIopT OTX0Ja 3-1,3-2, V-1 1.1
-OMHUCaTh METOIbl 00E3BPEIKUBAHUE U 10 H-1 1 2’
3aXOpPOHEHHE TOKCUYHBIX OTXOJ0B TIK-3, e
-BBIOpPATh OCHOBHOE U BCIIOMOTATEIbHOE 3-1,3-2, V-1, V- J2.1
o0opyioBaHue JyIsl 1epepaboTKU OTXO010B 2, H-1

(o BBIOOPY 00ydaromerocs)




5. ®OHJ OHEHOYHBIX CPEJCTB

KOHTpOJIbeIe BOINPOCHI I CaMOCTOATEILHOM MOATOTOBKH K leOMe)RyTO‘-IHOﬁ aTTeCTAllUN
0 UTOTaM M3YYCHUSA TUCHHIIIMHBI

ok~kwphE

o~

10.
11.

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
217.
28.

29.
30.
3L
32.
33.

34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

MaTepHaJbl 15 onenkn 3Hanuii OI1K-4 3-1, 3-2, TIK-3 3-1, 3-2

OmpeneneHne 0TX0M0B.

CocraB U CBOICTBa OTXOOB.

Knaccugukanus 0TX010B 110 pa3InyHbIM IIPU3HAKAM: IO OTPACIISIM IIPOMBIIIUIEHHOCTH, IO MECTY BO3HUKHOBEHHUS.
Knaccugukanum oTxo10B 10 BO3MOXXHOCTSIM NepepabOTKH, arperaTHOMY COCTOSHUIO, TOKCHYHOCTH.

Knaccel onmacHOCTH OTXO/I0B.

OrnpeneneHys: BUIOB OTXOJIOB: OTXO/bI IIPOU3BOACTBA, OBITOBBIE OTXO/bI, BTOPHYHBIE PECYPChI, BTOPHUHbIE MaTepHaIbHbIE
pecypcsl (BMP), Bropuunsie sneprerndeckue pecypest (BOP), Bropudnoe chipbe.

DenepanbHbIN KIIacCH(PUKAIMOHHBIN KaTaJIoOT OTXOJOB.

TexHONIOTMUCSCKUI UK OTXOJIOB: MOSIBIICHAE, MICHTH(HUKALHS, TaCTIOPTU3ANNS, YIAKOBKAa H MAPKUPOBKA OTXOJIOB.
Cucrema oOpaIeHus ¢ 0TXofaMu: cOOp OTXO0JOB, TPAHCIIOPTUPOBKA, IepepaboTKa U YTHIN3AINS, XpPaHEHUE U 3aXOpOHEHHE
OTXO/JIOB.

MeTtozbl TepepabOTKH, yTHIN3AMU U 00€3BPEKUBAHNS OTXOAO0B: IIepepaboTKa, yTHIH3AIMs, peKynepanusl.

Mertozapl nepepaboTKu, yTHIM3AMU U 00€3BPEKUBAHUSA OTXOJIOB: PETEHEPAlHs, PELUKINHT, 00e3BpEKHBAHUE OTXOMOB,
LEHTpaIM30BaHHAs U JIOKAJIbHAs IepepaboTKa OTXO/I0B.

O06paboTka 1 yTHIN3anUs OTXO/OB M 3arpsS3HEHUH Ha CIIeNUaIH3APOBAHHEIX MOJIUTOHAX.

DKOJIOTNYECKUiT PON3BOICTBEHHBIH KOHTPOJIb pabOTHI OJIUTOHOB OTXOOB.

IIpoGnema yTwiIM3aluy OTXOJIOB MPOMBIIIIEHHOCTH C TOYKH 3PEHHS MOIOJHEHHS CBHIPBEBBIX PECYPCOB, CHIDKCHUS
MOTPEOHOCTH B TIEPBUYHOM CHIPEE, ¥ IPEOTBPAIICHHS 3arps3HEHHUS OKpPYIKAIOIIeH Cpesibl.

OCHOBHBIE BUJIBI TPOMBIIITIEHHBIX OTXOA0B (IIJTAaKH, IITAaMBbI, TIBITH, TOTYTPOLYKTEI).

OCHOBHBIE HalpaBJIeHUs epepadoTKU OTXOI0B.

MeponpusTHs, HallpaBICHHBIE HA COKPAIEHNE KOJIUIECTBA OTXOA0B B ICTOUHHKE UX 00pa30BaHUs.

OTX0/BI KaK BTOPUYHBIE MaTEPHAIBHBIE PECYPCHL.

OcCHOBHbIE HAaIPaBJICHUS JIMKBUJIAIUH ¥ IEPePadOTKH TBEPABIX IIPOMBIIIIEHHBIX OTXO0JIOB.

VYTunm3zanus u TUKBUAAINS OCaAKOB CTOYHBIX BOJI.

IIpoGiema yTHIM3alK OTXOJOB HPOMBIIUIEHHOCTH C TOYKH 3PEHHS IOIOJHEHHS CBHIPBEBBIX PECYPCOB, CHIDKEHUS
HOTPeOHOCTH B IIEPBUYHOM CHIPhE, U IIPEIOTBPAIICHHS 3arpsI3HEHHST OKPYIKAIOIEeH Cpebl.

OCHOBHBIE BUJIBI TPOMBIIITIEHHBIX OTXO/0B (IIJTAaKH, IITAMBI, TTBIUIH, TOIYHIPOTYKTHI).

OCHOBHBIE HaNpaBJeHUs epepadOTKU OTXOI0B.

MeponpusTHs, HallpaBICHHBIE HA COKPAIIEHNE KOJIMIECTBA OTXOA0B B ICTOUYHHKE UX 00pa30BaHUs.

OTX0/BI KaK BTOPUYHBIE MaTEPHAIBHBIE PECYPCHL.

YTunuzanus u IMKBUAAINS OCaAKOB CTOYHBIX BOJ.

MeTo/p!I 1 TEXHOJIOTHH yTIIIN3aLUY U TIepepaboTKH HanboJiee pacipoCTPaHEHHBIX OTXOIOB.

IlepepaboTKa IIIAKOB M 30JI0ILIAMOBEIX OTXO/0B YE€PHOI METAJUTyPrHH C IOy THHIM U3BJICUCHUEM LIEHHBIX KOMIIOHEHTOB 1
CO37]aHHEM KOMITO3UIIMOHHBIX U CTPOUTENHHBIX MaTePHaJIoB.

YTunu3zanus nbUleH U ITaMOB Ta3009HCTKU METAILTy pPrUYECKIX IIPOU3BOICTB

HM3BneueHne 1eHHbIX KOMIIOHEHTOB U3 OTXOA0B MAallTMHOCTPOEHHS.

IlepepaboTka OTXOA0B MONMKOMIIOHEHTHBIX CIUIABOB, COAEPKAIUX PEKHE U ONaropoaHbIe METAILIBI.

IlepepaboTka J1e3aKTHBUPOBAHHBIX KaTaIN3aTOPOB U SJIEKTPOHHOTO JIOMa.

TexHonmOrMueckue BapUaHTHl YTHIN3AIUH OTXOAOB TajJbBaHWYECKHX NPOHM3BOJCTB C pereHepalnueil M CeleKnuel HEeHHbBIX
KOMITOHEHTOB.

AHanmm3 CymecTBYIONIUX METO/IOB yTHIIH3AIIH TaIbBAHMIECKIX KEKOB.

H3Bnedenne n3 0TX0m0B, MepepaboTka U UCIIOIb30BAHUE TSXKENIBIX [BETHBIX METAJIOB.

YTunmsanus pTyThCOASPIKAIIIX OTXOJIOB.

IlepepaboTka 0TX0J0B MPOU3BOACTBA MATEPHANIOB U U3/AEIUI Ha OCHOBE PE3HHBI.

TexHOTOTHS yTHIM3AMU OCaAKOB CTOUHBIX BOJI C TIOJMy4E€HHEM HOJIE3HBIX MPOTYKTOB.

TexHONOTUSI OYHUCTKM TPYHTOB, JOHHBIX OTJIOXKEHHH M BOJBI OT HE(PTEHNPOAYKTOB C BO3BPATOM HX K IIOBTOPHOMY
HCIIOTb30BAHHIO.

IlepepaboTKa OTXOJOB IPEBECHHBI, MAKyJIaTypHI.

VYTunmsanust 0TX0JI0B OPraHMYECKOTr0 CHHTE3a M IPOU3BOACTBA ITOJIMMEPOB.

Yrunuzanus HehTEOTXO0I0B.

YTunmsanus 30JI01UIaKOBEIX 0TX010B TOC.

MeTop! yTHUITH3AIMN Ta30BBIX BEIOPOCOB.

YTunuzanust oMy THEIX HEQTSIHBIX Ta30B.

Yrunuszanus GpaxkeabHBIX ra30BbIX BHIOPOCOB

OOpareHne ¢ ONacHBIMU OTXOJIaMH.

OcoGeHHOCTH pabOTHI C TOKCHYHBIMU 1 PaJOaKTHBHBIMH OTXOJaMH.

Topsinox HaKOIUIEHUsI, TPAHCIIOPTUPOBKA, 00E3BPEIKUBAHNE U 3aXOPOHEHNE TOKCHYHBIX OTXOJIOB.

Tonurons! o 00e3BPEIKMBAHUIO M 3aXOPOHEHHIO TOKCUYHBIX OTXOJIOB.

PannoaxtuBHble 0TX0/1b1.[I0ATOTOBKA M 3aXOPOHEHHE PaJHOAKTHBHBIX OTXOIOB.

CrenyanbHble TOJUTOHBI IS 3aXOPOHEHUS PAANOAKTHBHBIX OTXO/IOB.

OOparmieHue ¢ paAn0aKTUBHBIMHA OTXOJaMHU.

XapakTepHCTHKa, HOMEHKIIATypa U KIACCH(UKAILUS 0TXO0{0B MUHEPAILHO-CHIPHEBOTO KOMILIEKCA

PopMupOBaHUE TEXHOTEHHBIX MECTOPOXKACHUH.

TexHOreHHbIE MECTOPOXKIECHHS KaK HCTOYHUK MHHEPAJILHOTO ChIPbsl M SKOIOTHYECKON OMACHOCTH.




57. OOpaiuenue ¢ 0TX0AaMu J0OBIYU U 0OOTALICHUS MOJIE3HBIX HCKOMAEMbIX.

58. H3BieyeHne NEHHBIX KOMIOHEHTOB U3 OTXOIOB.

59. OO0ycTpOHCTBO XBOCTOXPAHUIIHLI.

60. OTxo0/bI YTOJbHOW OTPACIH, YEPHO U IBETHOI METaLTyprHH.

61. KoMrmuieKkcHBIH XapaKkTep ChIPbs A1 IPOU3BOJCTBA IIBETHBIX METAJUIOB.

62. IlonmuMeTaIMYecKoe CHIPhE, TIePCIEeKTHBEI M BO3MOKHOCTh €r0 KOMIUIEKCHOM HepepaboTKy.

63. TexHOJOTMM MOJ3EMHOTO, KyYHOTO M TPAHIIEHHOTO BBIIIEIaIHBAHHS.

64. IlepepaboTka TBEpABIX OTXOJOB C HCHOJIB30BAaHNEM OAKTEPHAIBLHOTO BHINETIAYHBAHNS.

65. M3BreueHue U3 OTXO0B OJIarOpOAHBIX METAJIOB.

66. JloHHBIC OCaaKH XBOCTOXPAHHJIHMILL.

67. TexHONOrMYECKUE MPOLECChl, HCIIOIB3YEMbIC IIPH NEPePabOTKE OTXOI0B FOPHOTO POU3BOJCTBA.

68. OcHoBHBIE METOABI 00PAOOTKH TBEPIBIX OTXOAOB: APOOICHUE, TPOXOUCHHE U KIACCU(PHUKAIHS OTXOIO0B.

69. JIpoOwiku ImeKoBble, KOHYCHBIE, BAIKOBEIE, yIapHEIE VIS TepepabOTKH TBEPIBIX OTXOIO0B.

70. Jle3uHTErpaTopHl IS epepadOTKN TBEPABIX OTXOJIOB.

71. Menpuunp! 6apabaHHbIe, BUOPAIIMOHHBIE, CTPYHHBIE UL TepepabOTKH TBEPIBIX OTXOHOB.

72. TI'poXOTHI KOJIOCHHKOBBIE, BUOPOrpOXOTHI, OapabaHHbIE, BAIKOBEIE JUIS IIEPEepPaO0TKH TBEPIBIX OTXOJIOB.

73. Cenapatopsl C BEpTHKIBHBIM ¥ TOPU30HTAIBHBIM BO3YIIHBIMH IIOTOKaMH JUIS IepepabOTKU TBEPIBIX OTXOIOB.

74. TlpeccoBaHue M KOMIIAKTUPOBAHUE OTXOJOB.

75. MarHuTHas cenapanys TBEpPIbIX OTXOJ0B M MaTepPHAIOB.

76. T'paBuTannoHHOE 0OOTAICHUE TBEPIBIX OTXOIOB.

77. BvIcokoTeMmepaTypHasl arioMepanus 0TX0J0B.

78. Tepmuueckas u I1a3MeHHas epepaboTka MPOMBIIUIEHHBIX 0TX010B. bapaGaHHbIe medn.

79. Ileun c ICEBIOOKIKEHHBIM (KUIISIIMM) CIIOEM.

80. VYTunuzanus BTOPUYHBIX SHEPIeTHYECKUX PECYPCOB.

81. TemnoyTHIM3alMOHHBIE YCTaHOBKH.

82. OcHOBHbIE IPUHIUIIBI TOCYAAPCTBEHHOMN MOJIUTHKU B 00acT oOpaiieHus ¢ otxoaamu B Poccuiickoit Penepanmu.

83. Hepapxus ynpaBlieHHsI OTXOJAMH.

84. Dxonormyeckasi MAPKIPOBKA OTXOI0B

85. Kommnekcnoe ynpapnenue orxogamu (KYO), mpuriumet KYO.

86. HopmwupoBanue, yueT ¥ OTYETHOCTb, IPOLIETypa KOHTPOJIS B 00JIacTH 00palieHus C OTXOaMH.

87. IlousTue 0 COOCTBEHHUKE OTXOIOB.

88. Tlopsnok ycTaHOBICHHUS 00BEMOB 00pa30BaHKs U JTHMUTOB Ha Pa3MEICHUE OTXOIOB.

89. JluueH3upoBaHUe JSSATEIHLHOCTH MO 0OPAIIEHHIO C ONACHBIMU OTXOJIaMHU.

90. TIlopsmok ompeneneHus Kiacca OMacHOCTH OTXOIO0B.

91. TIpoBeneHue TMACHOPTH3ALMKM OMACHBIX OTXOAOB W TOPAZOK BEICHHS TOCYAApCTBEHHOrO KajacTpa OTXOJOB..
92.9xon0rHYecKOe ayAUPOBAHUE OOPAICHUS C OTXOIaMH.

Bonpocel 1jist npoBepku yMeHnmii u HaBbikoB OIIK-4 Y-1, H-1, IIK-3 V¥-1, V-2, H-1
1.ITpousBecTH pacyeThl ONACHOCTH OT/ENbHBIX KOMIIOHEHTOB OTXOAO0B (LIMHK, Me/lb, KaJIMHIi, CBUHEII)
2.0mpenenuTe KIace OMacHOCTH NPOMBIIIICHHBIX OTXO0B YKa3aHHOTO MPENoaBaTeIeM COCTaBa.
3.IIpou3BecTH pacyeThl MECKOJIOBKH U OTCTOHHUKOB, B COOTBETCTBHH C HCXOIHBIMH JIaHHBIMU
4.CocraBre IU1aH OPOBEACHHUS IKOJIIOTHYECKOT0 Ay JUTa.

5. Pa3paboTaTh MEpONpPUSTHS 110 CHIKEHUIO 00pa30BaHHs CBEPXJIMMHTHBIX OTXO/I0B MPOU3BOJICTBA .

6. IIpeoXxxuTe BapuaHThl HCIIOIb30BAaHUS aKTHBHOTO MJIA B CEIIbCKOM XO3sHCTBE

7.CocraBneHue 0J0K-CXeMbl OUUCTKU CTOYHBIX BOJ

8.CocraBneHue OI0K-cXeMbl IepepaboTKU U YTHIM3ALUH TBEPABIX OTXO0B

9.ITonbepute MeToa, mapameTpbl 000PyIOBaHHS JUISl OYUCTKH BO3/LyXa OT MbUTH B METAJUTyPrHYECKOM IIPOU3BOICTBE Ha
OCHOBaHUH MCXOAHBIX JaHHBIX BBIIAHHBIX MPEMOaBATEIICM.

Hepeqem, paﬁoT, BBITNIOJTHAECMBIX B ITPOIecCe N3YyUYCHU S TUCIHUIIIHHBI

1.«PacyeThl TEXHUKO- IKOHOMHYECCKHX ITaPaMeTPOB 000PYIOBAHHS YKO3AMUTHBIX TEXHOIOT U
2.«Ompenenenue Kiiacca OmacHOCTH 0TX0.1a»

3.«Pa3paboTKa macmopTa 0TXoaa»

4. JlomailiHee 3aJaHUC

OneHoYHbIE MaTepHajabl (OlleHO‘-lele cpez[cnsa), HCIMOJb3YEMbIC Ui 3a1eTa

DK3aMeHAIMOHHBIA OHJIET BKIIOYaeT B cebs 3 TEOpeTHYEeCKHUX BOIMPOCA M3 YCTAHOBJICHHOIO mepedHs. bumers
XpaHaTcs Ha Kadenpe W YTBEpKICHBI 3aBeAYIONUM Kadeapoin

MeToauka OleHKH pe3yJbTaTOB 00yUeHHs M0 JUCIUIIuHE (Moayato, npakTtuke, HUP)

. TpebGoBaHUS K OIICHMBAHHIO B COOTBETCTBUHU C YUYEOHBIM IUTAHOM: dK3aMeH B 8 cemecTpe. Cucrema
OIICHUBAHMA, HCIONb3yeMas NpenojaBaTeleM s TeKyIleHd OIICHKH YCIIeBaeMOCTH - OaJUIbHO-
peUTHHrOBAas:

- mocernienue 3anatuii — 0,5 6amna 3a 1 3ansTue (Bcero 36 3aHATHIA), UTOTO He Ooiee 17 6amios;
- BBINIOJTHEHHUE MTPAKTHIECKHUX paboT— 1o 1 O6amry, utoro He 6omee 36 OaiioB;
- MOJIrOTOBKA JIOKJIa/a Ha CTYICHYECKYI0 KOH(EPEHIHI0 B paMKax Marepralia u3y4aeMoro Kypca ¢ O4HbIM
BBICTYIICHHEM — 7 OaJLIoB.
HUTOTI'O ne 6onee 60 6amioB B cemecTpe.
. YcaoBue nomycka K 9K3aMeHy 10 TUCIMILIHHE — HATMYUe He MeHee 33 0aJIoB CeMECTPOBOM paboThI.




. Metoauka pacueTa OLIEHKU Ha 3a4eTe.
OtBer Ha 3auere onenuBaercs B 40 OamnoB. Kputepum omnpeneneHus OLEHOK Ha 3ayeTe U3JIOKEHBI B
pasznene 5 IlonokeHus: 0 NpoMexxyToyHoi arrecranuu crynentos @T'AOY BO HUTY «MUCuC» (I1

239.

09-14)

6. YA EBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE JUCHUITJIMHBI

MOoAayJisd, NPAKTUKH, HUP)

6.1. Pekomenayemast quteparypa

6.1.1 OcHOBHas1 TUTEpATYpa

O0o3Haue ABTOpBI, 3ariaBue buoanoreka HM3nareancTBo,
HHE COCTABHTEJIH roj
J1.1 Beromkun A. Texnuka 1 TexHOIOrNs 00pALEHUs C | VyuepcuTeTckas Oubmmorexa | Mocksa: Mugpa-
OTXO/aMU JKU3HEEATEIILHOCTH : ONLINE Hmxenepus,
yueGHoe nocodue, Y. 1. CucremHoe https://biblioclub.ru/index. 2019.-441c.:
oOparieHue ¢ 0TXoaaMu php?page=book&id=493897 WI1.,Ta0JI., CXEM.
JI1.2 Beromxkun. A TexHHKa U TEXHOJIOTHS O0paIIeHNs ¢ Vuupepcurerckas 6ubmmuoreka | Mocksa: Hudpa-
OTXO0JaMH KU3HEACATCIBbHOCTH ONL| NE HH)KeHCpI/Iﬂ,
1_[ylle6H60e mocobue, Y. 2. https://biblioclub.ru/index.| 2019.-381c.:
CPEPAbOTLA M YTHIMIAIIA php?page=book&id=493898 wun.,1alm., cxem.
HpOMbIH.lJ'[eHHbIX OTXO0I0B |SBN 978'5'
9729-0234-7
6.1.2 JlonoJIHNTEJIbLHAS JINTEPATYpa
O0o3Haue ABTOpBI, 3ariaBue buoanoreka HM3nareancTBo,
HHE COCTABHTEIH roJ
J[2.1 Beromkun. A OCHOBBI I/IH)KeHepHOﬁ 3alIUThI YHHBepCI/ITeTCKaﬂ ouobIMoTEKa MOCKBa; I/IH!h“a‘
OKpyKaromiei cpensl: yueOHoe ONLINE Unsxenepus,
nocobue https://biblioclub.ru/inde ;019"461 C1p.
x.php?page=book&id=56 ﬂ:;mﬂ" netp- 1
4894 '
ISBN: 978-5-
9729-0347-
4Y]IK: 628.5
BBK: 20.1173
6.1.3 MeToanueckne MaTepuasbl
O0o3HaueH ABTODBHI, 3arnaBue Bubnuoreka W3 narenscTBO,
e COCTaBUTEIIHN ToJ
J13.1 Criapunckast TexHnka U TEXHOJIOTHS I'd HUTY «MUCuC» I'® HUTY
NIL nepepaboTKH ¥ yTHIN3ALUK «MHUCuCp,
OTXO/I0B 2017

6.2. Ilepeyenn pecypcoB HH(POPMANMOHHO-TEIeKOMMYHUKAIIMOHHOI ceTu «AHTepHET»

91

| www.google.ru

6.3. IlepeyeHb MPOrpaMMHOr0 o0ecredeHus!

m1

Office Professional Plus 2016

WINHOME 10 RUS OLP Acdmc Legalization GetGen;

Office Professional Plus 2016 RUS OLP NL Acdmc.

6.4. Ilepeyenb HHPOPMANMOHHBIX CHIPABOYHBIX CHCTEM U NMPo(deccHOHANBHBIX 623 TaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHbI

MOAVJIA, TPAKTUKH, HUP)

7.1

Ayn. 410. JlexioHHas ayiutopus. AyAUTOPHS Ul NPAKTUYECKUX 3aHATHIL.
1. KoMmIuteKkT MyJIbTUMEIMHHON anmnaparyphl:
-Mynsrumeuiinas gocka ACTIVboard 38Pro
-CHCTEMHBIH 0JIOK 1 MOHUTOP



https://biblioclub.ru/index.php?page=book&id=493897
https://biblioclub.ru/index.php?page=book&id=493897
https://biblioclub.ru/index.php?page=book&id=493898
https://biblioclub.ru/index.php?page=book&id=493898
https://biblioclub.ru/index.php?page=book&id=564894
https://biblioclub.ru/index.php?page=book&id=564894
https://biblioclub.ru/index.php?page=book&id=564894
https://biblioclub.ru/index.php?page=publisher_red&pub_id=1735
https://biblioclub.ru/index.php?page=publisher_red&pub_id=1735
http://www.google.ru/

8. METOAJUYECKHUE YKA3AHUA VIS OBYYAIOINUXCSA IO U3YUYEHUIO JUCIIUATIJINHBI
MOAVJIA, TPAKTUKH, HUP)

Ipu uzyuenun Paznena 1 AUCUUILTUHBI HEOOXOAMMO YCBOUTH OCHOBHBIC TIOHSTHS M TEPMHHBI ITO OIIPEICIICHHIO

BUJIOB OTXOJIOB, KJIACCH(DHKALIUIO OTXOOB 110 pa3IHMYHbIM Ipu3HaKaM. Kilacchl 0IacHOCTH OTXOJIOB.

[pu n3yuennu Pa3nena 2 TUCHMILIMHBI HEOOXOAUMO YCBOUTH OCHOBHBIC BUIBI IPOMBINUICHHBIX OTXO/I0B.
IIpo6yeMBbl yTUIIM3AIUN OTXOIOB U MEPOIIPHUATHS, HAIIPABJICHHBIC HA COKPAIICHUE KOJIMYECTBA OTXOJIOB B
UCTOYHHUKE UX 00pa3OBaHHUS.

[Ipu nzyuennn Paznmena 3 HE0OXOAMMO YCBOWUTH MPOOIEMBI KOMIUICKCHOTO MCIIONB30BAHUS CHIPhS M YTHIIN3AIL
OTXO0JJ0B MHHEPAJIFHO-CHIPEEBOTO KOMILIEKCA
[Ipr wm3yuenmn Pa3mena 4 HEoOXOIMMO YCBOWTH CIIOCOOBI, TEXHHKHM W TEXHOJIOTHH YTWIM3AIWHA OTXOJOB
TIPOM3BOJICTB.

[Ipu nzyuennu Paznena 5 He06X0IMMO YCBOUTH IPUHIMITEI KOMIUIEKCHOTO YIIPABICHHS OTXOJAMH.




	1. Определение отходов.
	2. Состав и свойства отходов. 
	3. Классификация отходов по различным признакам: по отраслям промышленности, по месту возникновения. 
	4. Классификации отходов по возможностям переработки, агрегатному состоянию, токсичности. 
	5. Классы опасности отходов. 
	6. Определения видов отходов: отходы производства, бытовые отходы,  вторичные ресурсы, вторичные материальные ресурсы (BMP), вторичные энергетические ресурсы (ВЭР), вторичное сырье. 
	7. Федеральный классификационный каталог отходов.
	8. Технологический цикл отходов: появление, идентификация, паспортизация, упаковка и маркировка отходов.
	9. Система обращения с отходами: сбор отходов, транспортировка, переработка и утилизация, хранение и захоронение отходов. 
	10. Методы переработки, утилизации и обезвреживания отходов: переработка, утилизация, рекуперация.
	11. Методы переработки, утилизации и обезвреживания отходов: регенерация, рециклинг, обезвреживание отходов, централизованная и локальная переработка отходов.
	12. Обработка и утилизация отходов и загрязнений на специализированных полигонах. 
	13. Экологический производственный контроль работы полигонов отходов.
	14. Проблема утилизации отходов промышленности  с точки зрения пополнения сырьевых ресурсов, снижения  потребности в первичном сырье, и предотвращения загрязнения  окружающей среды.
	15. Основные виды промышленных отходов (шлаки, шламы, пыли, полупродукты). 
	16. Основные направления переработки отходов. 
	17. Мероприятия, направленные на сокращение количества отходов в источнике их образования. 
	18. Отходы как вторичные материальные ресурсы.
	19. Основные направления ликвидации и переработки твердых промышленных отходов. 
	45. Утилизация попутных нефтяных газов.
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