MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBEHHBII YHUBEPCUTET»

b1.B.03.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

TexHoJsiorns nepepadoTKM U YTHIU3ANMHU 0TX010B 1

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAITPABJICHUIO MTOJATOTOBKH
18.03.02 Duepro- u pecypcocOeperaromiye npouecchl B XuMUYECKOW TEXHOJIOTHH,
He(TeXUMHUH U OMOTEXHOJIOTHH

HaIpaBJIEHHOCTH (TIPOdUIIB)
ParnmoHanbHOE IPUPOIONIOIB30BaHKE, PEIUKIIMHT U YTHIIN3AIUs OTXO/I0B

®dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2021
O6mras Tpynoemkoctsb: 4 3E

Pacnpez[e.neﬂne YacCoB JUCIIUIIVIMHBI IO CECCUAM

Ceccust 4

dopma KOHTPOJIsA 3auer Hroro
Bun 3ansiTuit
Jlexmn 6 6
JlaGopaTopHble 6 6
[TpakTuyeckue 4 4
PykoB0/ICTBO: KypcoBbie paboThl (poektsi) / PI'P
ITpomMexyTouHas aTTecTanus 0.25 0.25
KoHnrakTHas pabota 16.25 16.25
CamocrosTenbHas paboTta 124 124
KoHTpoan 3.75 3.75
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
Houent, nouexr, k.n.H., Kpasuosa M.B.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

IIpenonaBareis, ydeHOE 3BaHUE OTCYTCTBYET, yU€Hasl CTEIIeHb OTCYTCTBYET, [ ymuna T.I1

(Oondicnocmy, yueroe 36anue, cmenetsb, Qamunus HU.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyrcTBYyeT

Penensenrt

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma aucuuIuinHel coctaBieHa Ha ocHoBanuu ®I'OC BO u yuebHoro miana
HarpasieHus noarotoBku 18.03.02 SHepro- u pecypcocOeperarmye nporecchl B XMMHYECKOU
TEXHOJIOTHH, HEPTEXUMUN U OMOTEXHOJIOTHUN

Cpok neiicTBus padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«XHUMHYECKasi TEXHOJIOTHSI U PECypcocOepeKeHHe»

(mpotokon 3acemanust Ne 1 ot «07» centsiops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenbp OCBOEHMS TUCIMIUIMHBI — MOBBIIIEHUE YPOBHS NMPO(PECCHOHATBHON KOMIETEHIIUH
CTYZICHTOB HOCPEACTBOM OCBOCHHUS CTYACHTAMH TEOPETHYECKUX M MPAKTHYECKUX OCHOB B 00JIaCTH
oOpalieHus ¢ 0TXO0AaMHU M TEXHOJIOTHH UX 1epepaboTKH U yTHIIN3ALUH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
«I[Ipobnembl ycroilunBoro pasBuTusi», «OOlIas W HeopraHuuyeckas XuMHs», «Opranudeckas
XUMUSN, «AHATUTHYECKAS XUMUS ¥ PU3NKO-XUMUICCKIE METO/IBI aHATTN3a.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npeamecTByromiee: «TeXHOIOruN nepepaboTKU U YTHIM3ALUUA OTXO0/I0B 2», «XUMUS U TEXHOJIOTHUS

HCOPraHUYCCKUX

BCIICCTB»,
«DKoJIoruYecKas OKCIICPTHU3AN.

«IIpoueccel u

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

alrrapaTbl

3alUTBl  OKPYXAIOUIeH  Cpeab»,

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(Koa 1 HAMMEHOBaHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

[1K-2 — Criocoben
UCIOJIb30BaTh COBPEMEHHBIE
MH(OpPMallMOHHbIE
TEXHOJIOTUH, TPOBOJIUTh
00paboTKy HH(pOpMaLHH C
UCTIOJIb30BaHUEM
MPUKIIQJIHBIX TIPOTPAMM H
0a3 TaHHBIX I pacyera
TEXHOJIOTUIECKUX
napamMeTpoB 000py/I0BaHUS U
MOHHUTOPHHTA MPUPOTHBIX
cpen

[IK-2.1. Ucnons3yer
coBpeMennsie IT-
TEXHOJIOTHH TIpHU cOope,
aHanu3e, 0opaboTke u
MPeCTaBICHUN
uH(OpMALIUK O XUMHUKO-
TEXHOJIOTHIECKOM ITpoIiecce
Y aHaJIM3€ COCTOSHUS
IIPUPOJHBIX CpeX

3HaTh:

-THIIBI ¥ CITOCOOBI MCIIOIH30BaHMS
MH(OPMALIMOHHBIX TEXHOJIOTUI
npu

MIPOSKTUPOBAHUH TTPOIIECCOB
YTUIIU3ALHUN OTXOJI0B

YMers:
- 00pabaTbIBaTh U KOPPETUPOBAThH
HKCTIEPUMEHTAIBHBIC JJAHHBIC

Bnanets:

- HaBbIKaMU paboTHI C
KOMITBIOTEPHBIMU TIPOrpaMMaMHy,
00€eCIIeYnBaIOIINX aBTOMATU3AI[AIO
MPOIIECCOB U 00paboOTKy
noJsiyyaeMoi nHdopmanuu,
METOJIaMU KaTHOpPOBKHU aHAIN3a,
METOJaMH MaTeMaTHYeCKOH
CTaTHCTUKH JIJIs1 00pabOTKH
pEe3yIbTAaTOB aHAJIN3a U OLICHKU
TOYHOCTHU PE3YNIHTATOB

[1K-3 — Cnioco6eH n3zyuaThb
HAYYHO-TEXHHYECKYIO
UH(pOpMaLIHIO,
aHAIU3UPOBATh
OTCYECTBEHHBIN U
3apyOEKHBIN OTIBIT 1O
TEMaTUKE UCCIEA0BAHUM

[IK-3.1. IIpoBoauT nouck u
aHaJIM3 HAy4HO-
TEXHUYECKOH nHpopmManuu
B 00JIACTH MCIIOJIH30BAHHUS
pecypcocOeperarmmux
TEXHOJIOTUIM B XUMHUYECKOUN
TEXHOJIOTHH, HeQTEXUMHH U
OMOTEXHOJIOTHH

3HaTh:

- OCHOBHBIE CITOCOOBI aHAJIH3a
COCTOSIHHS HAay4YHO-TEXHUYECKON
npobaeMsl myTeM noaoopa,
U3y4CHHS M aHAJIH3a
JUTEPATYPHBIX U MTATCHTHBIX
UCTOYHUKOB T10 TEMaTHKE
UCCIIEA0OBAHUN




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i
(Koa 1 HAMMEHOBaHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

Bnaners:

- HaBBIKAMU M TIpHEeMaMu 1moadopa,
M3YYCHHUS U aHAJIN3a
JUTEPATYPHBIX M MATCHTHBIX
HCTOYHHMKOB I10 TEMATHKE
HCCIIEOBAHU

VMmeTs:

- OCHOBHBIE CIIOCOOBI aHAIU3a
COCTOSIHUSI HAYYHO-TEXHUYCCKON
npoOeMsbl myTeM moadopa,
U3YUYCHUS U aHATN3a
JTUTEPATYPHBIX U MATCHTHBIX
HMCTOYHHKOB I10 TEMATHKE
HCCIICIOBaHUM




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nbem,
Mopyas (pa3aen) . N Ceccusn banasl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OlI€HOYHOI0
cpeacrsa)
Monyns 1. JlexNe 1 HopmatuBHo-nipaBoBas 6a3a B 4 5
AHanu3 o0nactu 00palleHus ¢ 0TX0laMu
HOPMAaTHUBHO- JIab Ne 1 [TpoBenenue HMHCTPYKTaxa o
[MpaBOBOI Oa3bl B TEXHHUKE O€30MacCHOCTH BBHITIOJTHEHUS 0
TYET 1O
o0actu obpalieHus J1a00paTOPHBIX pabor.
4 2 - - n1abopaTopHOMY
C OTXOJaMH. DKCIepUMEHTAIbHbIE METO/IbI
3aHsaTuio Ne 1
CoBpeMeHHbIE OmpefeNieHus CTENEHH  OMAaCHOCTH
MOAXOMbI K OTXOJI0B
nepepaboTKe 1 IIp Ne 1 PacueTsl roKasaresei CTENEeHU Otyer no
YTHIN3alMn OITACHOCTH KOMIIOHEHTa 0TX0Aa 4 2 - - MPAKTUYECKOMY
OTXOJIOB 3ansTuio Ne 1
CpNel N3ydenune TeopeTnyeckoro
Marepuana 1no teme: MexaHuyeckas 4 6 - -
nepepaboTKa TBEPbIX OTXO0/10B
CpNe2 N3yuenue TEOPETUYECKOTO
MaTepuana mno teme: MccrienoBanue 4 6
mporecca ApoOTIeHUS MOIUMEPHBIX
MaTepHaIOB PACYETHBIM METOJIOM
Jlex Ne 2 DU3NKO-XUMHUUECKIE METObI 4 5

nepepaboTKH 0TX0JI0B




®opMbl TEKYLIEr0

. KOHTPOJIA
Mopnyas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHITHH Ceccus Obnem, banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
JIab Ne 2 MeroarKa BBITOJHEHUS HW3MEPEHHI
MacCOBOW JOJHM BJIATM B TBEPIBIX H
KUAKUX OTXOJax TMPOU3BOJACTBA U Otuer o
norpedyieHusi,  IOYBax,  OCajKax, 4 2 - - 1a0opaTopHOMY
niaMax, aKTHBHOM W€, JOHHBIX 3aHsTHIO No 2
OTJIOKEHUSX IrPaBUMETPHUYCCKHM
METOJIOM
CpNe3 N3yuenue TEOPETUYECKOTO
Marepuaia o TeMe:
KonauunonupoBanue 0CaJIKOB 4 8 i )
MPOMBINIJICHHBIX ~ CTOYHBIX  BOJ,
o0paboTka OpraHUYeCKUMHU
(bIoKyIIHTAMHI
JIab Ne 3 Ornpenenenne 10361 KOaryisHTa Otuer no
4 2 - - nabopaTopHOMY
3aHsaTHio No 3
CpNe 4 Nzyuenue TEOPETHIYECKOTO
MaTepuaiga Mo Teme: Tepmudeckue
crocoObl  mepepaboTKH  OTXOJOB.
becrinamennbie TEPMHUYECKUE 4 8 i )
CHOCOOBI  YTHIIM3AIlMK  OTXOJIOB.

Coxxuranue OTX0a40B




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Ceccus

Oo0nbem,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI 0
cpeacrsa)

Cp Ne 5

N3zyuenue TEOPETUYECKOTO
Marepyasia 1o teme: llomydenue
AKTUBHBIX YTJ€H W3 MPOMBIIUICHHBIX
O0TXO0O0B u HU3YUCHUC nux
XapaKTePUCTHK

IIp Ne 2

O0pa3oBaHue 3arpsi3HAOLIX
BEILIECTB IpHU pabore
MYCOPOCKUTaTEIbHBIX 3aBOJIOB

Ortyer o
MPAKTHIECKOMY
3agaTuio Ne 2

CpNe 6

N3zyuenue TEOPETUYECKOTO
Marepuana teme:  [Iuponus
OTXO0JI0B

10

Jlex Ne 3

O6pa3oBanue HedTemIaMOB W UX
BO3/ICHCTBUE HA OKPY>KAIOLIYIO CPELy.
Knaccugukanus HE(PTEOTXO/I0B.
Yrunuzanys HeTeniaMmoB

Cp Ne 7

N3yuenune TEOPETUYECKOTO
Matepuana no Tteme: OrnpeneneHue
MEXaHUYECKUX npumecein B
HePTENnpoayKTax

CpNe 8

N3yuenne TEOPETHYECKOTO
Mmarepuana 1o teme: OnpeznencHue
CoJepXaHHs BOJIbl B HEPTIX W
He(TEenpOaYKTax

CpNe 9

Wzyuenue TEOPETUYECKOTO
Marepuasia mo teme: buonoruueckue
cnoco0bl mepepaboTKH OTXO0JI0B




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Ceccus

Oo0nbem,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI 0
cpeacrsa)

Cp Ne 10

W3zyuenue TEOPETHYECKOTO
Marepuajia mo teme: buosiornueckui
croco0 00e3BpeKUBAHUS
He(TelIaMoB

Cp Ne 11

N3yuenue TEOPETUYECKOIO
Matepuaiza 1o  TeMe:  Pacuer
HOPMAaTHUBOB OOpa30BaHUS OTXOJIOB H
JMMHUTOB Ha UX pa3MeEllCHHE

Cp Ne 12

N3yuenue TEOPETUYECKOIO
Marepuana no teme: Ilonmuronsr s
3aXOPOHEHUS OTXOMOB. Pacuer
MOJIMTOHA TBEPABIX OBITOBBIX
oTx010B. [IpoexTnpoBaHne moJMroHa
B kommac 3D

Cp Ne 13

N3yuenune TEOPETUYECKOTO
Matepuaira o  TeMe:  Pacder
o0Opa3oBaHUs ¢unbTpaTa u
uHpuIbTpaTa ¢ tena nomuroHa TKO
npu pa3HbIX IUIOTHOCTSAX
3aXOpPOHEHHUS

Cp Ne 14

N3yuenune TEOPETUYECKOTO
Marepyasia 1o  TeMme:  Pacder
3arpsA3HAIOIINX BEILIECTB,
BBIJICNIAIONUXCA C Ouorazom, Ha
nosmronax ¢ TKO




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Ceccus

Oo0nbem,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI 0
cpeacrsa)

Cp Ne 15

N3yuenue
MaTepuaia IO

TEOPETHYECKOTO
Teme:  OTXOHBI
MIPOM3BOJICTBA u noTpeOaeHus
HeopraHqucxux MaTCpI/IaJIOB 158
MHUHEPaIbHBIX KHCIOT

Cp Ne 16

N3yuenue TEOPETUYECKOIO
MaTepuaiga IO TeMe: XHUMHYECKHE
OTXO0AbI HC XUMHUYCCKUX ITPONU3BOJICTB

Cp Ne 17

N3yuenune TEOPETUYECKOIO
matepuana 1o  Tteme:  OTxonsl
IMPONU3BOJACTBA u HOTpe6H€HI/I$I
OpraHMYeCKUX MarepuanoB. CUHTE3 U
IIPOU3BOJCTBO IOJIUMEPOB

Cp Ne 18

N3yuenune TEOPETUYECKOTO
martepuana mo Teme: Ilepepaborka
JPEBECHBIX OTXOI0B

Cp Ne 19

N3yuenune TEOPETUYECKOTO
Mmartepuaga MO TeMe: TeXHOJOrMH
nepepadoOTKU U YTHIIM3AIUU OTXO/I0B

ITA

[TIpomexxyTouHas arrecranus

0.25

IloaroroBka x
3a4eTy

3.75

3auer




®opMbl TEKYLIEr0
. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nbem, P
Mopnyas (pa3aen) . N Ceccusn banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
Hroro: 144 -

10




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanmu3zanuu y4eOHOTO Kypca JUCIUTUTMHBI HCIIOJB3YETCsl TEXHOJIOTHUS TPAIUIIMOHHOTO
O6yquH$I, BKJIFOYaroIiasa JICKIOUUN u MMPAKTUYCCKUC 3aHATUA, KOTOPBIC npeamojaararoT
MI0CJIEIOBATEIFHOE M3JIOKEHHE MaTepHaia mpernoaaBateneM. JICKIus ¢ 3JIeMEHTaMH JUCKYCCHH, C
HUCIOJIL30BAHUEM TEXHOJIOTHH PasBUTHUA KPUTHUYCCKOI'0 MbIIJICHUAA. J'[a60paT0pHoe 3aHATUE C
pelIeHHEeM TPUKIIAIHBIX 32/1a4, IPOBOJUTCS 00CYKICHUE PE3YIbTATOB JICATEIILHOCTH.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

ITpu ocBoeHMM TEeMbI HEOOXOMMO:

. M3Y4UTh Y4eOHBIM Marepual MO0 AUcCUUIUIMHE «TexHonoruu mnepepadoTKu Hu
YTUIM3AIMKA OTXOJOB 1», MCIONB3ys JEKIMOHHBI MaTepual U MaTepuan OnbianoTedyHoro QoHaa
M0 TJAaHHOW TEMAaTHKE;

. aKIEHTHPOBAaTh BHHMAaHHE HAa HOPMATHBHO-NIPABOBOW 0aze B 00JacTé OXpaHbl
OKPYXKAaroIIel Cpeibl; OCOOCHHOCTSIX MPHUPOJHO-PECYPCHOTO 3aKOHOAaTelIbcTBa B PO;
3aKOHOJATEIbHOM YU HOPMAaTUBHO-IPABOBOM 0a3e MpPOM3BOACTBEHHOI'O HKOJOTHYECKOTO KOHTPOJIS;
TEXHOJIOTHSIX MepepadOTKU U YTUIU3AIUU OTXOJIOB.

MeTtoauueckne peKOMEHAAlNUU K BHIIIOJHEHUIO CAMOCTOSITENIbHOM pabOThI:

1. V3yyeHune TEOpPETHUECKOrO MarepHala M0 HM3y4aeMoW TeMe, M3JI0KEHHOTO B y4eOHO-
METOAMYECKOM TIOCOOUH.

2. Bonpocsl 11 caMOCTOSATEIbHON PabOThI CTYACHTOB:

2.1.Mctopusi BO3HMKHOBEHHUS OTXOJIOB U XapaKTEPUCTHKA COBPEMEHHOM 3KOJOTMYECKON
00CTaHOBKHU.

2.2. Knaccuukanust OTX0/I0B M UX COCTaB.

2.3.CBoiicTBa ¥ HAKOILJIEHUE OTXOIOB.

2.4. 3apyOexHBI OIBIT PANUOHATIHHOTO HWCIOJIB30BAHUS BTOPHYHBIX MaTepHAIBHBIX
peECypCoB.

2.5. BO3MOXHOCTH U TIPEIeIbl YTHIN3AIUH OTXO0B.

2.6. TpancnopTHpPOBKA MPOMBIIIJICHHBIX OTXOOB.

3. TloarotoBka K ayIUTOPHBIM 3aHATUSAM (Ja0OpaTOPHBIM 3aHATHSAM W TPOMEKYTOYHOMH
aTTecTalun).

4. CaMOCTOSITEIbHOE MPOYTEHHE, MPOCMOTp, VHTEepHET-pecypchl, OBTOPEHHE Y4eOHOTO
MaTepuana.

5. [onroroBka OTUETOB M0 JIAOOPATOPHBIM 3AHITUSAM:

6.1. IlpenocraBneHue oTyeTa B TETPaAUd B COOTBETCTBHE C BAPUAHTOM M TPeOOBAHMSIMH K
COJIEP’KaHUIO OTYETA.

6.2. Ilpu cmaye oTueTa CTYJNEHT JOJDKEH OTBETUTh Ha BONPOCHI MpEnojaBareis Mo TeMe
1a00paTOPHOTO 3aHATHUS B YCTHOU popme.

6.3. ®opma oTueTa 1o 1abopaTopHOU padboTe

HazBanue nmabopaTopHOTO 3aHATHS U BapUAHT

Llenp u 3amauun

TeopeTnyeckas 4acTh

PeakTuBsl, MaTepuaisl, 000pynoBaHue, OCYyIa

Xoxa paboThl

11



Pe3ynbTathl 1 BBIBO/IBI IO paboTe

OTBeTH Ha KOHTPOJIBHBIEC BOIIPOCHI

6.4 ®opma oTueTa MO MPAKTUYECKOMY 3aHSATHIO
Ha3zBanue npakTHYecKOro 3aHATHS U BapUAHT

Ilens v 3amaun

TeOpeTI/I‘leCKaﬂ qacCTb

Xon paboTsl (pacueTsl)

PGSYJ'IBTEITLI X BBIBOJEI I10 pa60Te

OTBeTH Ha KOHTPOJIbHBIE BOIIPOCHI

TeMbl MUCHLMEHHBIX paﬁoT
IIuceMeHHBIE pa60TBI y‘Ie6HBIM IJIaHOM HC MMPCAYCMOTPCHBI.
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7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cecenst Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
Ot4dersl MO0 7a0OPATOPHBIM 3aHATUSIM No
7 [1K-2.1, TIK -3.1 1-3. OT4eThl MO MPAKTHYECKUM 3aHITUAM
Ne 1-2. Bompock! k sk3ameny 1-52.

7.2. TunoBble 3a1aHUsI UJIM HHbIE MAaTePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIero KOHTPOJIsI

7.2.1 Otuer 110 1a00PATOPHOMY 3aHSITHIO
(HauMeHOBaHUEe OYEHOUHO20 CPedCmaa)

Tunosoii npumep 3axaHus

JlabopaTopHoe 3ansitue Ne 1. OmpenesieHHe KOMIIOHEHTHOIO COCTaBa OTXO/0B.
JKCNepUMEHTAIbHbIE METO/IbI ONpe/ieIeHUs] CTeNeHH ONACHOCTH 0TX0/10B.

Lenabr paGorThl: MolyueHHE HABBIKOB OIPENEICHUS KOMIIOHEHTHOTO COCTaBa OTXOJa U
CTETEeHH €r0 OMAacCHOCTH.

AJIropuT™M padoThI

1. U3yunth MeToIUYECKHE pEKOMEHIAINH K paboTe.

2.BbInoyHUTE 1a00paTOPHBIN aHAIN3.

Metoa usmepenus

Mopdonoruueckuil cocTaB XapaKTepU3yeT COOTHOUIEHHE OTAEIbHBIX COCTaBIISIOIIMX
TBEPJIBIX OBITOBBIX OTXOJO0B (Oymara, KapTOH, TEKCTUJIb, CTEKJIO, IIacCTMAcca, MUIIEBbIE OTXO/bI,
KaMHHU, KOCTH, PE3UHA, KOXKa, IPEBECHHA, METAUIMYECKUN JIOM IBETHOM W YEPHBIN, YIUYHBIIA CMET
U Tpoume, He MoAJaroIuecs Kiaccuukanun), BeIpa)keHHOE B IIPOLIEHTaX K o0Iel macce.

Meroa u3MepeHus - TpaBUMETPUYECKHM.

B3BemuBaoT KaXIyl0 COCTaBHYIO 4acTh TBEPAOro OBITOBOIO OTXOJa U OINPENENsIoT €ro
MPOLIEHTHOE OTHONIEHHE K 0011el Macce 0TX0/a.

VYcnoBust poBeieHUs] U3MEPEHU: IpU BHINOJIHEHUU U3MEpeHUil B 1a00paTOpUM TOJIKHBI
OBITH COOJTIOZICHBI CIEAYIOIINE YCIOBHS:

AtmocdepHoe nasnenue, klla 84 - 106

Temnepatypa Bo3nyxa, °C 20 +/- 5

OTtHocuTeNbHAS BIAXHOCTH BO3AYyXa, % He 6onee 80

JlaGoparopHblii aHaIM3 U 0TOOP MPOO

Ilepuunas oO6bearHeHHas Mpoda 0Opa3yercss U3 HECKOJIbKUX TOUEUHBIX P00, 0TOOpaHHBIX
B OJIHO U TO K€ BpeMsl U3 OJIHOTO UCTOYHUKA 00pa30BaHMs WM HAKOIUIEHHUS OTXOJ0B (KOHTEIHHepa,
OyHKepa, XBOCTOXpaHWJIMINA, KOBIIA, NUIAMOHAKOMUTENS, CBAJKH, Kapbepa W Jpyrux). s
MOJIy4yeHUsl MpoObI, JOCTaBIsIEMOW Ha aHalIW3 B JJAOOPATOpHIO, MEPBHYHYIO NMPOOY YCPETHSIOT,
HepeMeInBas €€ JIONMaTaMH, BBIKJIAIBIBAIOT Ha MpPEABAPUTEIHHO MOATOTOBIEHHYIO YHUCTYIO U
CYXYIO TIOBEPXHOCTh M OTOMPAIOT 5 €AMHUYHBIX MPOO MO cxeMe KoHBepTa. V3 5 eMnHUYHBIX 1poo
OpU HUX CMEIIMBAaHUM IIOJIYYalOT YyCpeIHEHHYI0 npoOy Mmaccoi He Oonee 2,0 Kr, KOTOPYIO
OTIIPABJISIOT HAa aHAJIU3.

Ot0op mpoOBl OTXOMOB JOKYMEHTalIbHO oOQopMmisieTcss B BHIE akra. B akte
pEerucTpUpyroTCs: nara ordopa MpoObl, HAUMEHOBAHHUE IPOU3BOJIUTENS OTXOAd, HAaUMEHOBAHHE
0TX0/1a, KOJMYECTBO MPOOHBIX IJIOMAAOK (eMKocTeit), mMacca oOweaumHeHHON mpoOsr, ®.MN.O. u
JOJKHOCTB JIMIIA, MPOBOAUBIIEro mpodoordop, @.M.0O. u q0MKHOCTh JHIIA, B UYbeM MPUCYTCTBUU
MIPOU3BOMIICS OTOOP MPOOHL.
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BrinosiHenune usmepeHui

[IpoOy TBepabIX OBITOBBIX OTXOJIOB, JOCTaBICHHYIO B J1a0OPaTOPHUIO, B3BEIIMBAIOT IS
ompezaeneHus: obmeil maccel. [Ipody pa3duparoT MUNIAMH B MPEABAPUTEIHHO MOATOTOBICHHBIE
€MKOCTH T10 cOoCcTaBy (Oymara, KapTOH, TeKCTHJIb, CTEKJIO, IJJacCTMAcca, MUIIEBbIC OTXO/bl, KaMHH,
KOCTH, PE3MHA, KOXa, JPEBECUHA, METAUIMYECKUN JIOM LIBETHOM W YEPHBIM, YJIUYHBIA CMET U
Mpouure, He TOAIAIIINECs KITacCH(PUKAIIIH ).

OTnenpHBIE COCTaBISIONIME KOMIIOHEHTBHI B3BEIIMBAIOT, OMPEACIsis WX MPOLEHTHOE
COOTHOIIIEHHE K 00IIIeH Macce 0TX0/1a, B3sITOrO Ha aHaJIu3.

O0padoTka pe3yabTaTOB U3MepeHuit

ConepxaHue KaXa0W COCTaBHOM dacTh oTxona X, %, ompenesstoT B BECOBBIX MPOIIEHTaX
[0 OTHOIIEHHUH K 00IIIeMy Becy 0TXoj1a 1o hopmye:

X= Meocr/M-100%

TJIe: Mcocr - MACCa COCTABHOM YacTH OTXO0J1a, T

M - oOmas Macca 0TX0ja, T.

OO6cyxeHre pe3yabTaToB pabOThI U BBIBO/IBI.

[TonydeHHbIe pe3ynbTaThl 3aMKCHIBAIOT B TAOIUILY 1.

Tabmuna 1 - Mopdonoruueckuii cocras npodst TKO

KoMnoneHTEI Coneprkanue, % Macc

bymara, kapToH
[IuiieBsle U pacTUTENbHBIE OTXObI
UepHble MeTaIbI
IIBeTHBIC METAILIBI
TekcTuinb

Crekiio
[ImacTmaccel
Koxa, pesuna
JpeBecuna
KamHuu, kepamuka
Koctn

OtceB — 15 mm
IIpouee

Ilo pesynpTaTaM TrpaBUMETPUYECKOIO aHAJIM3a JIENalT BBIBOJBI O MOP(}OIOrHYecKoM
cocTaBe M HaWOOJBIIEM KOJIMYECTBE OOpa30BaHMs COOTBETCTBYIOIIEIO OTXOZa B HCCIEAyeMOH
npo0e.

KoHTpobHBIE BOIPOCH

1. Uto nmpeAcTaBisoT TBEPABbIE KOMMYHAJIbHBIE OTXO/bI?

2. I'me o6pazyrorcs TKO?

3. KaxoBbl 00beMbl oOpazoBanus TKO B Poccunm u kak oHM OyIyT YBEIUMUMBATHCS B
Onmxkaiiiee Bpems?

4. Kakue wmepbl HEOOXOIWMO TPUHATH IS MUHUMM3Auu BoszaeicTBus TKO Ha
OKPY’KalolIlyto cpeny?

5. Yro Takoe HopMma HakormieHnss TKO?

6. Uro Bxoaut B HopMy HakoreHus: TKO?

7.Kakue (akTopsl BIUAIOT Ha HOpMY HakoruieHus TKO?

8. KakoB mop¢onoruueckuit cocta TpaguiiioHHbIX TKO?

9. Kakoit MeTox UCTIOB3YIOT TSl onipeaesieHnst Mmopdoiorndeckoro coctaBa TKO?
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Kputepun onenkmn:

«3a4TEHO» BBICTABIISIETCA CTYACHTY, €CIIM OTUYeT o JabopaTtopHoit paboTe BkiItoyaeT 50% u
Oonee oT TpeOyeMoro o0beMa M BBITIOJHEH B COOTBETCTBHE C TPEOOBAHHSIMH, YKa3aHHBIMH B
y4eO0HO-METOIMYECKOM ITOCOOHH.

«HE 32YTEHO)» BBICTABISICTCS CTYACHTY, €CIIH OTYET IO JIa0OpaTOPHOW paboTe BKIIFOYAST
menee 50% ot TpedyeMoro oobema.

7.2.2 OT4eT IO NPAKTUYECKOMY 3aHITHIO
(HaumeHosanue oYeHouHo20 cpeocmsa)

Tunosoii npumep 3a1aHus

IpakTuuyeckoe 3ansaTHe Ne 1. Pacuernbl mokasaresieil cTeneHn ONMACHOCTH KOMIIOHEHTA
0TX0/4.
Iesnb paGoThI: onpeneTuTh MOKA3aTeIM CTENEeHH ONIACHOCTH KOMIIOHEHTA 0TX0/1a.

1. Onpenenenue Kiacca OMNaCHOCTH MTPOMBIIIUIEHHBIX 0TX0/10B Ha ocHOBe [1JIK xumuueckux
BCIIIECTB B IOYBE.
Pacuer unnekca onacuoctu (Kj) Bexyt mo dpopmyse 1:

K,
NG »

rae [IJKi — npenensHO nomycTuMasi KOHLIEHTpalKs TOKCUYHOTO XMMHYECKOro BellecTBa,
COJICPIKAIIETOCS B OTXOJIE, B IOYBE, MI/KT;

S — K03 QUIMEHT, OTpakaloLUMil pacTBOPUMOCTb €ro B BOjE, Oe3pa3MEpHBI U PaBHBIH
pacTBOPUMOCTH JaHHOTO XMMHUUYECKOTro BemiecTBa B rpamMMax Ha 100 r Boxsl nipu 25 °C, neneHHOM
Ha 100. 3Hauenune BenuuuHbl S HaxoauTcs B uHTepBaje oT 0 1o 1. IIpu pactBopuMocTu Gosnblie
100 r B 100 r Boab! KO3 (HULHUEHT NPUHUMAETCS paBHBIM 1;

Cp — conepaHMe JTaHHOIO KOMIIOHEHTa B 0OlIei macce 0TxXoja, MaccoBas A0S, 1 —
MOPSIKOBBIM HOMEP JAHHOTO KOMIIOHEHTA.

Bennunny Kj okpyrisiror 1o 1-ro 3Haka nocie 3ansiTou.

B ciyuae, korja onmacHOCTh OTXOJa OIpPENENseTCs] M0 KaTUOHY MM aHHUOHY TOKCHYHOIO
KOMIIOHEHTa OTXOJa, MCIOJIb3yeTCsl paCTBOPUMOCTh KOMIIOHEHTA OTXOJA B IEpEcUeTe Ha KaTHOH
(aHHOH).

2. Onpeznenenue kiaacca onacHocTH npu orcyrersuu 111K B mouse/

Pacuer unnexca onacHoctu (Kj) Benyt /g Kakqoro KOMIOHEHTa 0TXoja 1o gopmyie (2),
ucnosb3ys Benuuuny JIJ{so 115 JaHHOTO KOMIIOHEHTA.

JIJIso — cpennsisi cMepTeNbHasl 103a TPH BBEACHUU B JKENyAoK, MI/Kr. Ilpwm Hamuumu B
CIIPaBOYHHMKE HECKOJIBKMUX 3HaueHUH JI/[50 17151 pacueTa NpUHUMAIOT MUHUMAJIbHOE 3HAaYECHHE.

__ 1s01) @)
' S+0,1F+C,
rie F — Oe3pasMepHbIii KOI(PGUIMEHT JETY4eCTH MAaHHOTO KOMITOHEHTAa, paBHBIN

OTHOLICHUIO [JaBJECHMSI HACBIIEHHOIO Mapa WHAMBUAYAJIBHOTO KOMIIOHEHTAa B MM PT.CT. IpH
temneparype 25 °C k 760 MM pt.cT. 3HaueHHne BeaTuuuHbl F Haxonutces B uHTepBaje ot 0 1o 1.

S — nmeTydecTh ONpENENSIOT TOJBKO JUISl BEIIECTB, UMEIOIIUX TeMIepaTypy KHUIIEHUS Hpu
760 MM pt.cT. He Bbilie 80 °C. OcranbHble 0003HAUYEHHUS TE K€, 4TO B popmyie (1).

3. Onpenenenue kiacca onacHOCTH npu orcyrcTBuu IIJIK xuMuuecknx BelecTs B IOYBE U
JI 0.

ITIpu orcyrcrBun ITJIK B mouBe u JI/[s0 11 HEKOTOPHIX KOMIIOHEHTOB OTXOJOB, HO IIPH
HQJIMYUK BEJIMYMH KJIACCOB ONACHOCTH B BO3JyXe paboueil 30HbI B ypaBHEHHE (2) MOJCTABISAIOT
yclloBHBIE BelnuunHbl JI/{50, OpMEHTHPOBOYHO OIpenesieMble IO OKA3aTEN0 KJIacca ONAacCHOCTH B
BO3JIyX€e paboueil 30HbI C TOMOIILI0 BCTIOMOTaTeIbHOM TaOIHIIBI 3.
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4. OnpeneneHne CyMMapHOTO UHJIEKCA OMACHOCTH.
Paccunras Kj 1151 OT€/IbHBIX KOMIIOHEHTOB OTX0/1a, BEIOUPAIOT HECKOJIBKO (HE OoJjiee Tpex)
BEIYLIMX KOMIIOHEHTOB OTX0/1a, UMEIIIMNX HauMeHblee 3HadyeHue Ki, npuuem Ki< Ko< Ka.
3arem o gopmyse (3) BexyT pacueT MHAEKca onacHOCTH oTxoaa Ks:
— 110 TPEM BEIyLIUM KOMIIOHEHTaM npu yciaoBun 2K1>Ks;
— 1O JIBYM BeAylmuM KoMmrnoHeHTaMm npu yciaoBuu 2K1>Ko, Ho 2K1< K3,

n
1
Ks :—2'21{1' ®)
n 1

rJie N — KOJIMYECTBO BEAYIIMX KOMIIOHEHTOB 0TX0/a (N<3).
[Tocne pacuera Ks ompenensioT kiacc OmacHOCTH OTXona mo tabmume 1 mpu pacuere Ha
ocHoge [1JIK B mouse (11.1) v o Tabnauue 2 npu pacuere Ha ocHoBe JIJ[50 (. 2 u 3).

Ta6muma 1 — Knaccudukamnus omacHOCTH XMMUYECKUX BerecTB Ha ocHoBe ux I1/[K B mouse

PacueTtnas Bennunna Ks
Kinacc omacHoctu CremneHpb 0nacHOCTH
no [1/IK B mouBe
Memnee 2 1 Upe3BbI4aiiHO ONIaCHBIE
Or2no16 2 BricokoomnacHrie
Ot 16,1 1o 30 3 YMepeHHO OlacHbIe
Beme 30 4 MaitoomnacHsle

Tabmuma 2 — Knaccudukanus ormacHOCTH XMMUYECKUX BeriecTB 1o JI/so

Pacuetnas BenuumnHa Kz
Kiacc onacHoctu Crenenb onacHOCTH
no [1/IK B mouBe
Menee 1,3 1 Upe3BbI4aiiHO OIIACHBIE
Ot 1,3 1o 3,3 2 BricokoonacHbie
Ot 3,4 o 10 3 YMepeHHO OIacHbIe
Boime 10 4 MainoonacHsle

Tabnmuna 3 — Krnaccel omacHOCTH B BO3AyXe pabodeil 30HBI U COOTBETCTBYIOIME UM YCIOBHBIE
BeJIMUUHBI JI 50

Kiacc onmacHocTr B Bo31yxe pabodeii 30HbI OxBuBasieHT JIJlso, Mr/Kr
1 15
2 150
3 5000
4 bonee 5000

KouTtpoJabHble 3a1a4n

3apava 1. OTxoa 0TpabOTaHHOTO aKTUBUPOBAHHOTO YTJIS COAEPIKUT OJHO M3 OPTaHUUECKHUX
BellecTB: a) xyJopodopm; 0) UYETHIPEXXJOPHUCTHIN yriaepoa; B) OEH30J;, T) MEPXJIOPITHIICH; )
TONYOJI. YTONb TOABEPTIN OOE3BPEKMUBAHUIO, TPHU ITOM COJCPKAHHUE OPTaHUYECKOTO
3arps3HSAIONIETo BenlecTBa CHU3MI0Ch 10 0,1%. OnacHOCTh 0TX0/Aa ONpEaenseTcsl HATMYUEM B HEM
OpPTraHUYECKOTO BEIIECTBA.

CrpaBouHbIC JaHHBIE JJIs 3aTrPS3HSIONINX BEIIECTB MPUBEICHBI B TAOIUIIE 4.

PaccunTtarh Kjacc OmacHOCTH OTX0/Aa OTPaOOTAHHOTO YIJIA J0 W TOocie 00e3BPEKUBAHUSI.
HcxonHbie JaHHBIE 0 BapHAHTaM MIPUBEICHBI B Ta0HIIE 5.

3agaya 2. Illmam oT MOWKM MaIIMH M MEXAHU3MOB COJEPKHUT: a) HUZKOKHUIIAIINC
He(TENPOAYKTHI; 0) MHAYyCTpUaIbHbIe Macia. Kiacc omacHOCTH B BO3ayXxe paboueit 30HbI HEPTH —
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3-it; JI/Is0 st mHIycTpuanbHbIX Macen paBHa 12000 mr/kr. OnpenenuTs Kiace OMacCHOCTH IUIaMa,
3arpsi3HEHHOTO a) HeTenpoayKkTamMu; 0) UHIYCTPHATILHBIMUA MacjaMH.

Hcxonnble qaHHbIC 110 BapuaHTaM MPUBEIACHBI B TAOIUIIE O.

3agaua 3. OnpenenuTh KIacc OMAaCHOCTU OTXO/a MPOU3BOJCTBA (TOpPCOJICH, €Clid B €ro
COCTaB BXOMAT cepa, HaTpus cyiabdaTr u Hatpus ¢ropua. 3nadenne [1J]IK B mouse mns cepsl 160
Mmr/kr, 11 cynbgar-uona — [1JIK B mouBe ceproit kucnotsl 160 mr/kr, nis dropuaa varpus — [1JIK
B TIouBe JJIs pacTBopuMoit (opmbl propa 10 mr/kr. PactBopumocTs B BoJe cynbdara HaTpus B
nepecuere Ha cynbdar—uoH — 35,8 T Ha 100 r Bojbl, hTOpHUIa HATPUS B IepecdyeTe Ha PTOPUI-UOH
— 1,95 B 100 r BozBl, cepa B BOJI€ IPAKTUUECKU HE PAaCTBOPUMA.

Hcxonnbie qaHHbIe IO BapHaHTaM MIPUBEACHBI B Ta0IuLe 5.

3agaua 4. [llnaMm comepKUT OJHO M3 TOKCHYHBIX BEIIECTB: a) MEIU HUTpAT; 0) KobOanbTa
cynbdat; B) HUKEIsI HUTPAT, T) MbImbsika okcup (3). CrpaBoyHbIC NaHHBIC JUISl 3arps3HSIONTNX
BEIIIECTB NMPUBEICHBI B Ta0IHIIE 5.

Paccunrath Kiacc onacHOCTH IuIama.

Hcxomabie qaHHBIE IO BapHAHTaM [TPUBEICHBI B TA0IHIIC 5.

Ta6nnua 4 — OU3UKO-TOKCUKOJIOTHYCCKHUE nmapaMeTpbl TOKCHYHBIX KOMIIOHCHTOB OTXO040B

3arpsi3Hstoiee JIds0, | PactBopumocts, T | Jleryuectb Kaace HAK
OIAaCHOCTH B | TIOYBE,
BEILIECTBO MT/KT B 100 1 BOZIBI aTMoc. BP3 /KT
Xnopodopm 100 0,82 0,21 2 -
YTICPOL | 5760 0,08 0,16 2 :
YETBIPEXXJIOPUCTHIN
benzon 4600 0,08 0,1 2 0,3
[TepxnopatuiieH >5000 0,015 0,013 3 -
Tonyon - 0,063 0,04 3 0,3
Menu HUTpAT 940 134" 0 2 3,0 (Cu)
KoGanbTa cynbdar - 13,8 0 - 6,0 (Co)
Huxkens Hutpar 1620 7 0 1 4,0 (Ni)
Mermbsika okcun (11) 13,8 2,8 0 1 2,0 (As)
HuTpatsl - o0 0 - 130
Cynbhats - 0 0 - (H:;g%z;)

[Ipumeuanue: uudpel, MOMEYEHHBIE *, YKa3bIBalOT PACTBOPUMOCTH B Iepecuere Ha
TOKCUYHBIA KOMITOHEHT-METAJI.

Tabnuna 5 — McxoaHble JaHHbBIE

No
Ne BAJTAUN
Bap.
1 2 3 4
o OTxoxn o
VYroap oTpaboTaHHBII [lam, conepxamuia
o Hedrenmam MPOU3BOACTBA
AKTHBUPOBAHHBIN N BETHEIE METAJLILI
dbropconeit

ConeprkaHne TOKCHUYHBIX KOMIIOHEHTOB B 0TX0J1€, %0

o = o s |

) m = —~ ! = >
5| = = 0 o S = Q = ®

m @ r:

S5 2|21 & EEGEg &[Sz 58 B 5| B 2

&1 0| 3|d4d 8| &x»|&2Y o] 5= 28 = g S =

5 2= > =l 8 Xl zF > fa) < s =

o = an) = @)
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1 |25 50 341047 | 014 | 85

2 25 48 30068 | 23 1,9

3 25 46 25| 34 | 45 3,2

4 25 44 | 30| 34 | 45 7,6
5 25 | 42 25135 | 23 | 17

6 |20 40 |30]10,1 | 45 5,7

7 20 37 40 | 101 | 9,0 4,8

8 20 35 |30 ]135 ] 45 11,4
9 20 33 251169 | 68 | 34

10 20 32 30| 68 | 45 13,7

11 |15 30 15135 | 45 1,6

12 15 28 | 20| 68 | 45 15,1
13 15 26 40 | 135 | 45 | 10,2

14 15 24 140|203 | 23 7,6

15 15| 22 30 | 29,7 | 0,45 8,0

16 | 35 20 |45 10,7 9 3,8
17 35 18 201101 | 68 | 6,8

18 35 16 |30 | 34 | 23 3,8

19 35 14 20 | 20,3 9 9,6

20 35 12 115101 9 18,9
21 |10 10 201131 ] 45 | 51

22 10 8 10 | 23,7 | 2,3 17,5

23 10 6 20| 34 9 0,96

24 10 4 15 | 135 9 6,1
25 10 2 30203 ] 23 | 95

KOHTpOJIbHLIe BOIIPOCHI

1. O6mue cBenenus o6 orxonax. OCHOBHBIE NMOHATHS U OIpeaesieHus B chepe yrnpaBIeHHs

OTXO0JaMH
2. Yto Takoe KJ1acc OmacHOCTH OTXOI[OB? HpI/IBe,I[I/ITC KJIaCCI/I(l)I/IKaI_[I/IIO " IPpHUMCEPHI.

3. Buasl TBEpABIX KOMMYHAJIBHBIX OTXO/I0B.
4. OCHOBHBIE METO/IbI NTepepabOTKH TBEP/IBIX KOMMYHAJIbHBIX OTXO/IOB.

5. Yo Takoe HOpMaTHB 00Pa30BaHUS OTXO/10B?

Kpurepum ounenku:

«BaYTCHO» BBICTABJIACTCA CTYACHTY, C€CJIM OTUCT 11O J1a60paTopH0171 pa60Te Bkiroyaet 50% u
Oosee oT Tp66yeMoro o0beMa U BBIIOJHEH B COOTBETCTBUE C TpC6OBaHI/I}IMI/I, YKa3aHHbIMH B

yu4eOHO-METOINYECKOM ITOCOOHH.

«HE 3aYTEHO0)» BBICTABISIETCS CTYACHTY, €CIIM OTUYeT MO JiabopaTOpHOW paboTe BKIIOYAET
menee 50% ot TpebyeMoro oobema.
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7.3.0neHOYHbIE CpeacTBa VI NPOMEKYTOYHOH ATTECTAIMM IO HMTOraM OCBOCHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Ceccus 1
Ne B
ONpOCHI K 3a4eT
n/n P y

1 Omnpenenenne «0TXobl», ocodenHoctu Gpopmuposanus u conepxkanus GKKO.
OcHoBHast HOpMAaTUBHO-TIPaBoOBas 0a3a B 001acT 0OpallleHus ¢ OTXOIaMHU.

3 [TpuknagHble acTeKThl MPUMEHEHHsI MPUPOJOOXPAHHOTO 3aKOHOAATENbCTBA B 00JacTH
oOpallleHus ¢ OTXOJJaMHU.

4 XapakTepucTUKa  ypOBHEH  HOPMATHBHO-TIPABOBOW  0a3pl  MPHPOJOOXPAHHOTO
3aKOHOJATEIbCTBA.

5 O6mmas xapaktepucTrka oTxo0B. Kinaccudukaius 0TX0/10B U UX COCTaB.

6 CucreMbl 00paIieHus ¢ 0TX01aMu: ONPeAETIEeHUs, IPUMEPHI.

7 3apy0OexHBId  OMBIT PANMOHAIBHOTO WCIOJIB30BAHUS BTOPUYHBIX MAaTEePHABLHBIX
pecypcoB. Bo3aM0OXXHOCTH ¥ Mpefenbl YTUIN3alUK OTXO0/I0B.

5 CoBpeMEHHOE COCTOSIHWE IPOOJIeMBl OOpa30BaHHS OTXOJOB W WX BO3JCHCTBHS Ha
OKPYKAIOIIYIO CPELy.

9 Knaccel omacHoct 0TX010B. [lepBruHbIe MOKa3aTean OMacHOCTH KOMIIOHEHTA OTX0/1a.

10 OCHOBBI CO37aHMSI MAIOOTXOTHBIX TPOU3BOJICTB M MCIIOIH30BAHUE IKOJIOTUYECKH YHCTHIX
TEXHOJIOTHIA.

11 Oransl pa3paboTku nacnopT onacHocTy Ha otxoAs! -1V kiacca omacuocTH.

1 DKcIepUMEeHTaIbHbIE METO/Ibl OIPEJIENIEHUS] CTENIEHH ONAaCHOCTH OTXOJIOB.

13 OrnpeziesieHne Kiracca OMacHOCTH OTXO0Ja paCYETHBIMU METOJIAMHU.

14 Oco0eHHOCTH XpaHEeHHUs! OTXO0B IO KjaccaM ONacHOCTH.

15 Perunonansupie 0coOeHHOCTH OOpaiieHus ¢ otxogamu B Camapckod o0iacTv U B T.O.
TonpATTH.

16 DKOJIOrMYeCKHe PUCKH IIPU Pa3MEIICHUN OTXOJ0B Ha MOJUTOHE.

17 BropuuHo ucnonb3yeMble MaTepHalbl U YCIOBHUS UX PETeHEPUPOBAHMSL.

18 3aBox mo mepepaboTke OTX0N0B. IlepCcHneKTHBBI pPa3BUTHS CHCTEMBbI OOpalIeHHs C
OTXOJIaMH B I.0. TOJBATTH.

19 Ocob6ennoctu copTupoBouHbIX JTuHMH 111 TKO.

20 OcHoOBHBIE BUbI TEXHOJIOTHUYECKUX MPOIIECCOB NEpepaboTKU OTXOJI0B.

21 Mexanudeckue crocoObl mepepadOTKH OTXOJI0B.

22 W3menbueHue U pa3aeneHre 0TX0/J0B MO0 KPYITHOCTH.

23 ArperupoBaHue OTXO/I0B.

24 Du3nUecKre METOIbI CeTapauy 0TX0I0B.

25 I'uapoarHaMUUECcKue MPOLECChI, UCTIOIb3yeMbIe IPU NIepepadoTKe OTXOA0B.

26 TemooOMeHHBIE TPOIECCHI, UCTIOIB3YEMbIE TPU TIepepaboTKe OTXOIOB.

27 Huddy3nonnHbIe TPOIIECCH, UCIOJIB3YEMbIC MTPU TIEPEPabOTKE OTXOOB.
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)8 Tepmudeckue criocoObl mepepadoTKH OTXO/I0B.
29 becrinamennbie TepMUYECKE CIIOCOOBI YTUIIN3ALUN OTXO/I0B.
30 [Tna3mMeHHBIN CIOCOO YTHIIN3AINUN OTXO/IOB.
31 Coxuranue oTxo/10B. [[poMbIlIEHHBIE YCTAHOBKH JUISl CKUTAHUSI OTXO/IOB.
32 ITonuroxs! s 3aXOpOHEHUs OTXO0B
33 OcHoOBHBIE 3TaIlbl pacy€Ta NOJUTOHA JJIs 3aXOPOHEHUS OTXO0/I0B.
34 [TpombinieHHbIE OTX0bl. OCHOBHBIE TEXHOJOTUYECKUE MPOLIECCHI UX YTUIN3ALUY.
35 TBEpbIe KOMMYHaIBHBIE OTXO/IbI U UX YTUJIU3ALIUSL.
36 OcHOBHBIE TEXHOJIOTUYECKUE TPOIECCHl YTUIM3AIUU PE3UHOTEXHUYECKUX OTXO0/I0B.
37 OCHOBHBIE TEXHOJIOTHUYECKHUE MPOIECCHI MePepaboTKH CTPOUTEIHHBIX MAaTEPHAJIOB.
38 bruokomnoctupoBanue: onpezeneHue, 0COOEHHOCTH TEXHOJIOTUU.
39 ["asudukanys: onrcanue TEXHOJIOTMYECKOTO Mpoliecca
40 OcoOeHHOCTH HCIONB30BAaHMSI Ta3a C HHU3KOM TEIUIOTBOPHOM  CIIOCOOHOCTHIO,
IIPOM3BOJMMOTrO MPU BO3AYIIHOMN razu@ukanuy Onomaccsl.
41 [Tuponus: onpeneneHus, BUAbI, IPUMEHEHHE.
42 Ocob6eHHOCTH OMOXUMHUYECKUX METOJIOB NEPEepabOTKHA OTXOOB.
43 OcoGenHoctu nonyuenus TBepaoro rorusa u3 TKO na 6aze OOO «IloBTOp».
44 Hcnons3oBanue aHaspoOHOM pepmeHTarK (COpaKUBAHUH).
45 Buael koMoctTupoBaHusl, UX UCIIOJIb30BaHUE.
46 TexHomoruu ObICTPOTO MUPOJIN3A: ONPECIICHHIE, ONTMCAHNE.
47 MeTob1 arperupoBaHusi, 0COOEHHOCTH UCIOIL30BaAHUS.
48 OKHCIUTENBHBIN IPOJIN3: ONPEIEIICHNE, ONTMCAHNE TEXHOJIOTMYECKOro ITpoLecca.
49 Cyxoif muponu3: onpeeeHue, OMMCaHNe TEXHOJIOTHIECKOTO Tpoliecca.
50 [Tosuronsl: BUabI, 0coOO€HHOCTH opraHu3aiuu noiuronos TKO.
51 bromacca: onpenenenue, HCIOJIb30BaHUE.
52 IToka3zarenu 6noHedTH, HOTYUEHHON B poliecce OBICTPOro MUPOIIU3A.
7.3.2. Kputepuu u HOPpMbI OLEHKH
dopma
Ceccns NMPOBCICHMUN Kpurtepuu u HopMbI OLleHKH
NPOMEKYTOYHOM
arrecTaluu
CryneHT cnan Bce OTYETHI 110
1a60paTOPHBIM paboTtam,
aKTUBHO y4acTBOBAI B
JUCKYCCUSIX Ha JIEKIMSIX, Ha
3aueTe OTBETHIJI HA  JBa
«3a4TEHO» TEOPETUYECKUX BOMPOCA, CTYACHT
B TOJHOM o00beMe BiajeeT
3adver (yCTHO) MaTepHuajJoM M OTBEYAeT Ha OJIMH
JIOTIOJIHUTENIBHBIA ~ BOIPOC €
MTOHUMaHHUEM, MIPUBOIHT
IPUMEPHI
CtyneHT He cAal OTYeThl [0
«HE 3AUTCHON nabopaTopHbiM ~ paboTaMm,  Ha
3ayeTe He OTBETUJ HU Ha OJMH U3
TEOPETUYECKUX  BOIPOCOB, HE
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Ceccus

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

JIOTIOJIHUTENBHBIN BOIIPOC.

MOXET OTBCTUTH HH Ha OIHH
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8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (y4eOHHK, yueOHOe

KoanuyecTtBO B

Ne nocodue, yue0Ho- T'on HAYYHOI
ABTOpBI, COCTABUTEIHN 3arsaaBue (3aroJioBoK)
n/n MeToanYecKoe nmocoomue, M3IAHUA ounodanorexe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Menkonsia P.I'., [Tanuxun YTunuzaius onacHbIX OTXOJO0B: TEXHOJIOTUS
1 ’ H A yaeOHoe ocoone 2018 OBC «Jlanb»
I'A. HCIIOJIb30BAHUS U YTUIIM3AIMU ONACHBIX OTXOJI0B
TexHHKa U TEXHOJIOTHS OOpAIICHUs C OTXOAAMHU
JKU3HeAesITenbHOCTH. B 2-X wactsx. U. 2.
2 | Beromkun A.l'. A yuebHoe nocodue 2018 OBC «Jlanb»
[lepepaboTka 1 yTHIM3aLUs TPOMBIIUICHHBIX
OTXOZIOB
3 Tupokos [0.A. Okosoruyeckas 6€300aCHOCTh HAa NPEANPHUSITUN yuebHoe mocobue 2018 OBC «Jlanb»
AbakymoB 10.0.,
Jembsnos E.JL., 3yiikos Yuan3anus oTXo10B IIPOU3BOACTBA
4 | C.C., KoznoB A.B,, p yuebHoe nmocodue 2018 OBbC «Jlanb»
Crynuaukos B.I1.,
Menwsuukos 3.J1.
TeXHOJIOruM 3aIUThI OKPYKAIOIIEH CPesIbl OT
5 | Beromkun A.Tl'. H py HIeH Cpe yuebHoe nocodue 2019 OBC «Jlanb»
OTXOJIOB IPOM3BOJICTBA U NMOTPEOICHNUS
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHHK, yueOHOe KoanuectBo B
Ne nocooue, yaedoHo- T'on HAY4YHOIl OudInoTeKe
ABTOpBI, COCTABUTEIHU 3arsnaBue (3aroJi0BoK)
n/m MeTOoANYECKOe Iocooue, u31aHus / HamMeHOBaHHE
NPAKTUKYM, AP.) IbC
1 CoBpeMeHHbIe POOIeMBbI SKOJIOTHH, YHEPTO- U .
Pynenko E.1O. P P » OHEP 71a00paTOPHBII MPAKTUKYM 2018 9BbC «Jlanb»
pecypcocOepexeHnst B ONOTEXHOJIOTHH
2 bapanos JI.A. [Iporiecchl u anmapatsl XUMHYECKON TEXHOJIOTHU yuebHoe mocobue 2020 OBC «Jlanp»
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8.3. Ilepeuennr mpodeccHoHAIBLHBIX 0a3 TaHHBIX M HMH(POPMAIHOHHBIX CHPABOYHBIX
cucTeM

— PenmxauHr orxogoB. Crnenuanu3upoBaHHOE WH(POPMAIMOHHO-aHATUTUYECKOE
uznanue B oOjactu mnepepaboTku oTxonoB. JKypHanm nyOnHMKyeT MaTepualbl, IMOCBSIICHHbBIE
npobiemaMm cOOpa, TPaHCHOPTUPOBKH, MEpepadOTKH, YTWIM3ALMKM M 3aXOPOHEHHUS OTXOOB.
Hoctynen nonHotekcToBblid apxuB ¢ 2006 mo 2009 rox m aHHOTHPOBAHHOE COJAEP)KaHUE BCEX
HOMepoB xypHana ¢ 2010 roxa: http://www.wasterecycling.ru/

- TBepable ObITOBbIe 0TXO0ABI. Ha crTpaHumax >xypHana OCBEIIAIOTCS BOMPOCHI
opraHuzanuu c0opa, COPTUPOBKM M TPAHCIOPTUPOBKU OTXOJOB, MPUMEHEHUS COBPEMEHHBIX
TEXHOJIOTUI U 000pyIOBaHUs AJIsl IEPEPaOOTKH, ONBIT POCCUHCKUX U 3apyOeKHBIX MPEIIPUSTHH.
Bxogur B cucremy PUHI. JloctynHel mnosHble TekcThl ctated ¢ 2005 mo 2007 rom u
AHHOTUPOBAHHOE COJIepKaHue HOMEpPoB *)ypHana ¢ 2008 roxa (¢ AOCTYNOM K MOJHBIM TEKCTaM
OTIeNbHBIX MybOnukauuit). Jasi mpocMoTpa craTeii Heo0X0AUMO MPOITH PperucTpauuio:
http://www.solidwaste.ru/magazine/archive/2005.html

- American Journal of Engineering and Applied Sciences. Peren3upyembiii
KypHaJI - MyOJIMKYeT pe3ylbTaThl HMCCIENOBAaHUN B O0JACTH HMHXKEHEPHBIX HAyK (MPHUKIaIHas
¢u3uka U MpUKIATHAs MaTeMaTHKa, aBTOMAaTHU3allvs M YIpPaBJICHHE, XUMHUYECKash TEXHOJIOTHS,
KOMIIBIOTEpPHAsl TEXHUKA, MH(DOPMATUKY, WHXKEHEpHbIE JaHHbIE W pa3paboTka MPOrpaMMHOIO
o0OecrieyeHus, DSKOJOTMYECKass WHXKEHEpUs, JJIEKTPOTEXHUKA, IPOMBIIUICHHAsS WHXKEHEpUs,
nH(pOPMaLMOHHBIE TEXHOJIOTUH M MH(OpPMATHKA, MaTepPHAIOBEICHNE, U3MEPEHUE U METPOJIOTHUS,
MalIMHOCTPOEHUE,  MEOUIMHCKas  (u3MKa,  dHepreruka, oOpaOOTKa  CHTHaJIOB U
TenekoMmyHuKanuu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. XXypuanm  mnpemgocraBiseT CBOOOTHBIA JOCTYH K
HAYYHBIM MYOJMKAIUsIM 10 CICIYIOIIUM TeMaM: HHXXEHEpHbIE, (U3NYECKHE, MaTeMaTHUECKUE
Hayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). Xypuan
IPEJICTaBIsIET CTaThU C PE3yjbTaTaMHM HAayYHBIX HCCIEIOBAaHUI B 00JacTH WMHYKEHEPHBIX HayK
(MaTemaTuKa,  DJIEKTPOTEXHHKA,  MAIIMHOCTPOEHHE,  JHEpreTuka,  aBTOMOOMIIECTPOEHHE,
OMOXUMHYECKast WH)KEHepus, CTPOUTEIIbHAS MHXXEHepUus u T.J.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KOTOpBIH 00ecleYrBacT JOCTYI K TMOJHOTEKCTOBBIM AJICKTPOHHBIM
JKypHaJIaM IIpeIHa3HaueH JJIsl IOMCKa 110 Ha3BaHUIO CTaThu (KypHana) wiu o reme. DOAJ craBut
LIEJIbI0 BCECTOPOHHEE OCBEUICHHE HAayYHOH INEPUOIMKH, HAXOZAIIEHWCS B OTKPBITOM JOCTYyNE U
UCIOJIb3YIOIIEH OIpeneseHHble MEphl, FapaHTUPYIOLIUE JOCTOMHOE KauecTBO HX COJEp)KaHUS:

https://doaj.org/

8.4. [lepeueHb MPOrpaMMHOro odecneyeHunst

Ne Haumenosanue IO PexBHU3UTHI zlorms?pa
n/n (nara, HOMep, CPOK AeHCTBHUA)
1 Windows HoroBop Ne 690 or 19.05.2015r., cpok
JeicTBUS, 0€CCPOUHBIN
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok

neiictBusi, Oeccpounsiif; Jlorosop Ne 727
or  20.07.2016r., cpox  geHcTBUSA,
OeccpouHbIN
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8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPakTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)
Jlaboparopus «IIporeccsl u ammapaTsl CroJibl yYeHUYECKHE MOHOOJIOKH, CTOIIBI,
3alUThl OKPYXKAIoIIel cpelbly. YueOHas CTyJbsl, JOCKa ayIauTopHas (MenoBas),
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH MPOEKTOP, HOYTOYK, 3KpaH NEpEeHOCHOM,
CEMHHAPCKOro TUMa. Y4yeOHas ayTuTOpUs sl | yCTAaHOBKA TEXHOJIOTHMYECKOr0 KOMILIEKCa,
1 | KYPCOBOTO NPOEKTHPOBAHHS (BBITTOTTHEHUSI MIO3BOJISIIONIAs CHU3UTH PACIPOCTPaHEHUE
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s a’poJIUCIIEPCHOMN CHUCTEMBI B
IIPOBEJICHUS TPYIIOBBIX M MHIMBUYaJIbHBIX | IPOCTPAHCTBE., YCTAHOBKA, IO3BOJIAIOIIAS
KOHCYJbTalMil YueOHasi ayiuTopus JUist CO3aTh a3POAMHAMHYECKYIO TATY
IIPOBEJICHUS 3aHATUN TEKYILIEro KOHTPOJIS U
poMexyTouHoil arrectaruu (A-409)
JlabopaTopust «BbICOKOMOJIEKYIISIPHBIE Cronbl 1abopaTOpHBIE OCTPOBHBIE; CTOJIBI
COCUHEHUS Y. YueOHas ayqUTOPHs s nabopaTopHble  MPHUCTEHHEIE, CTOJIBI
IIPOBEJCHUS 3aHATUN CEMUHAPCKOT0 TUIIA. nabopaTopHble; mKad BBITSHKHOMN; mIKag
VYyeOHast ayuTOpus A KypCOBOTO BEITsDKHOM 1500LLIB; Beckl ananuTH4eckue
MIPOEKTUPOBAHHUS (BHIIOTHEHUS KYPCOBBIX BJIP200; cymunbnsnii mkad Snol 58/350;
pabot). YueOHas ayAuTOpHs JUIsl TPOBEACHUS | CTOJ BUOPOYCTONYMBBIA; CTOJ
TPYIIOBBIX U WHAUBHUIYATbHBIX MUCbMEHHBIN; MIKa(dbl A5 XUM.pPEaTHBOB;
2 | KOHCyNnbTalMi. YueOHas ayAuTOpus A TymO0a [JIsi TIOCYABI U XUM. PEaKTHBOB;
MIPOBEICHUS 3aHATUHN TEKYIIEro KOHTPOJIS U | XOJIOAUIBHUK «Opck»; perynsarop
pOMEXyTOUHOM aTTecTanuu (A-220) HaIpsOKEHUs bI12100; MarHuTHas
Memanka MMO2; tepmoctar UTU4;
aBTOKJIAB; MOJIMMEPU3ATOP; HITaTUB
1ab0paTOPHBIN; JI0CcKa ayJIuTOpHAas
TPEXCEKIIMOHHAS; TabypeTsl
1ab0paTopHbIe; XUMUYECKas ocy1a
KomnbroTepHsiit kinacc. YuebHast aynutopust | CTomsl YYEHUYECKHE, CTYJbs
JUIS IPOBEJIEHUS 3aHATUH JIGKIIMOHHOTO TUIA. | YYEHHUYECKUE, J0CKa ayJuTOpHAas
VYuebHas ayIuTOpus Ui IPOBEICHUS (menoBas), I1K, IIPOEKTOpP, IKpaH
3aHSATUNA CEMUHAPCKOro THMNa. Y4eOHas MEPEHOCHON, pabo4Mil CTOJI, MHChMEHHBIN
ayJAUTOPUs JJIs IPOBEICHUS J1a00paTOPHBIX YIJI0BOM CTOJI, IPENOJABAT. CTOJ
3 pabot. YuebHas aynuropus Ui KypcoBOTO
IIPOEKTUPOBAHMSI (BBIIIOJHEHHS KyPCOBBIX
pabot). YueOHast ayquTopus JIJIsl TPOBEICHHS
TPYNMOBBIX U WHAUBUAYAIbHBIX
KOHCYNbTAIUi YueOHast ayAuTOpHs ISt
IIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJISA U
MIPOMEXYTOUHOM arrectanuu (A-415)
[Tomemienue i camMoCTOATENbHOW paboThL. | CTOMBI YUEHUYECKHUE, CTYJbs
4 | (T'-401) yuennueckue, [IK ¢ BbIXOomOM B ceTh

WNHuTepHer
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