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

b51.B.03.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

TexHosiornu nepepadoTKM U YTHJIM3ALUH OTXO0A0B 2

(HauMeHo8aHUe OUCYUNIUHDBL)

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

HaIpaBICHHOCTH (TIPodHIIb)
ParmonansHoe MpUPOIONIONIB30BaHNE, PEIUKIMHT U YTHIIN3AUS OTX0/I0B

®opma 00ydeHUs: 3a09HAs
I'ox mabopa: 2021
Oo6mas TpynoemMkocTh: 9 3E

Pacnpe)le.ﬂe}me Y4YacoB JUCHUIIJIMHBI IO CECCUAM

Ceccus 8

®opma KOHTPOJIsI | DK3aMEH Hroro
Bun 3ansaruit
Jlexuun 6 6
JlaboparopHsbie 12 12
[TpakTuyeckue 6 6
PykoBoaCTBO: KypcoBble paboThl (mpoektsl) / PI'P 1 1
[TpomexyTouHas arTecTanus 0.35 0.35
KonTakTHas pabora 25.35 25.35
CamocTosTenpHas padora 290 290
KonTponb 8.65 8.65
Hroro 324 324
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HarnpaBieHus: nmoarotoBku 18.03.02 DHepro- m pecypcocbOeperaronye mponecchl B XUMHYECKOU
TEXHOJIOTUH, HEDTEXUMHUHU U OMOTEXHOIOI U

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

YTBEPXIEHO

Ha 3acenannu xadenps
«XHUMHYECKasi TEXHOJIOTHSI U PECypcocOepeKeHHe»

(mpotokon 3acemaanust Ne 1 ot «07» centsaops 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 ¢ 0TXO0aMHU M TEXHOJIOTHH UX 1epepaboTKH U yTHIIN3ALUH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
«[Ipobnembl ycroilunBoro pasBuTus», «OOmIas M HeopraHuuyeckas XuUMHs», «OpraHudyeckas
XUMUY, «TeXHOJIOTUN epepadOTKU U YTHIIM3AIMHA OTXOA0B 1».

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npenuiecTpyromee: «XUMHS M TEXHOJOIMsT HEOPraHWYECKUX BellecTB», «/HCTpyMeHTaIbHbIE
METOJIbl XMMHUYECKOTO aHalIh3a B PallMOHAILHOM HCIOJIb30BAHUU CHIPHEBBIX M HHEPrEeTHUECKUX
pecypcoBy, «IKOJIOTUYECKAsk IKCIIEPTU3AN.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJINpYyeMble
KOMIIeTeHIHH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

[1K-2 — Criocoben
UCIIOJIb30BATh
COBPEMEHHBIC
UH(pOpPMaIMOHHBIE
TEXHOJIOTUH, IPOBOIUTH
00paboTKy HH(pOpMAIIH C
UCIIOJIb30BaHUEM
NPUKJIaJHBIX TIPOTPaMM H
0a3 JaHHBIX JUId pacuera
TEXHOJIOTUIECKUX
napameTpoB
o0opynoBaHus U

[IK-2.1. Ucnons3yer
coBpeMennsie IT-
TEXHOJIOTHH TpHU cOope,
aHanu3e, 0opaboTke u
MPeCTaBICHUN
nH(pOpMALIUY O XUMHUKO-
TEXHOJIOTHIECKOM ITpoIiecce
Y aHaJIU3€ COCTOSHUS
IIPUPOJHBIX CpeX

3HaTh:
- 0COOEHHOCTH TEXHOJIOTHUYECKUX
MIPOIIECCOB MEPEePabOTKU OTXOOB

YMers:

- 000CHOBBIBATh KOHKPETHBIE
TEXHUYECKHE PEIICHUs pU
pa3paboTKe TEXHOTOTUUECKHUX
IPOIIECCOB

Bmaners:

- TEXHUYECKUMHU CPEJICTBAMU U
TEXHOJIOIUsSIMHU, CHUXKAIOIITUMHU
AQHTPOIIOI€HHOE BO3/CICTBUE HA

MOHUTOPUHTA TPUPOIHBIX OKPY’KaIOIIYIO CPeay
cpen
[TK-3 — Crioco6en m3y4ath | [1K-3.1. IIpoBoauT nouck u | 3HATH:

Hay4YHO-TEXHUYECKYIO
uH(pOopMalHIo,
aHaJIN3UpPOBAThH
OTEYECTBEHHBIN 1
3apyOeXHBIN OTBIT IO
TEMaTHKE UCCIeIOBaHNN

aHaJIN3 HAy4HO-
TEXHUYECKOH nHpopmManmu
B 00J1aCTH UCIIOJIB30BAHMS
pecypcocOeperarmmux
TEXHOJIOTUI B XUMHUUECKOM
TEXHOJIOTHH, HEPTEXUMHH H
OHMOTEXHOJIOTHU

- OCHOBHBIE CIIOCOOBI aHaJIM3a
COCTOSIHUSI HAayYHO-TEXHUYECKOM
npobIeMBbl TyTeM MoI00pa, U3yUSHUS
Y aHaJIH3a JTUTePATYPHBIX U
MATEHTHBIX HCTOYHUKOB MO TEMAaTUKE
HUCCIIETOBAaHUN

YMeTs:

- UCIIOJIb30BAaTh OCHOBHBIE CIIOCOOBI
aHaJIM3a COCTOSHHS Hay4HO-
TEXHUYECKO POOIIEMbI TyTeM
noxoopa, U3y4eHUs U aHaIHu3a
JIATEPATYPHBIX ¥ ATCHTHBIX
MCTOYHHMKOB I10 TEMAaTHUKE




®opmMupyembie U

I/IH)II/IKaTOPLI JOCTHIKCHUSA

KOHTPOJINPYyeMbIe . ILnanupyemMble pe3yabTaThbl
Konlq)neT::{yunu KoMueTeHImm pyoﬁ qe}ﬁmy
(Koa 1 HAMMEHOBaHUE) y
(Ko 1 HAMMEHOBaHUE)
HCCIIENOBaHUN

YMeTh:

- HaBBIKAMH W IPUEMaMH 110100pa,
I/13y‘-I€HI/ISI 1 aHaJixu3a JII/ITepaTypHLIX nu
IMATEHTHBIX UCTOYHHUKOB I10 TEMATHKE
HCCIEIOBaHNH




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLIEr0

Bun HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJI
Mopyas (pa3aen) . N Ceccusn banasl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OlI€HOYHOI0
cpeacrsa)
Monyns 1. Jlex Ne 1 HN3meHeHus B cucreMe
CoBpeMeHHbIe peryiaupoBaHus B 00JacTu
MOIXOMIBI K oOpalieHus ¢ 0TXoaamu (TBEpIbIe 8 2 - -
rnepepadoTKe KOMMYHAJIbHBIE U MIPOMBIIIIJICHHBIE
[TPOMBIIITICHHBIX OTXOJIbI
OTXOJZI0B IIp Ne 1 Pacuer maTepuanbHbIX U Otyer no
SHEPreTHYSCKUX OaTaHCOB 8 2 - - MIPaKTUYECKOMY
3aHsaTUio Ne 1
CpNel N3yuenne wmarepuana 10  TEMeE:
[IpuknagHpie acmekThl peaTu3aluu 8 10 - -
MIPUPOJOOXPAHHOTO
Jlex Ne 2 Opranuzanuss  HPOU3BOJICTBEHHOTO
HKOJIOTUYECKOTO KOHTPOJIS Ha 8 2 - -
MPEIPUATHIIX
Jlex Ne 3 Hcnons3oBaHue HAWTYYIINX
JIOCTYIIHBIX ~TEXHOJIOTHH B cdepe
oOpaleHus ¢ 0TxoAaMu (repepadoTka 8 2 - -
He(TemIaMoOB, METALTypPTrUYECKOe |
MOJIMMEPHOE TIPOU3BOICTBO)
JIab Ne 1 buonerpananus MTOJTMMEPHBIX
MaTepuasoB PactBoprMOCTh u Otuer no
HaOyxaHue 8 4 - - nabopatopHOMY

3ausaTHio Ne 1




®opMbl TEKYLIEr0

. KOHTPOJIA
Mopnyas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHITHH Ceccus Obnem, banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
Cp Ne 2 N3ydyenne wmarepuana 10  TeMe:
Ormpenenenne cojaepKaHu€ BOJBI B
HedrenIame c 00JBIINM 8 10 - -
CoJlep’)KaHUEM  HEPTENpPOAYKTOB  C
MPUMEHEHHUEM TETPosIeHOro 3pupa
CpNe3 N3yuenne wmarepuana 1o  TeMe:
OmnpezneneHue XJIOPUCTBIX CoOJed B 8 10 i i
Hedreniame c A30THOKHCIIBIM
cepebpom
CpNe 4 N3yuenune marepuaia 1o teme:
Ornpezenenne 30JbHOCTH 8 10 - -
HedTenuiama
Cp Ne 5 W3yuyenue Marepuana 10  TEMe:
Ornpenenenue CyXOro u 8 10 ) ]
MPOKAJIEHHOTO OCTaTKOB B
00BOJHEHHOM HedTelIame
CpNe 6 N3yuenne wmarepuana 1O  TeMe:
Onpenenenne  He(TEMPOIYKTOB B 8 10 - -
HedTename
Cp Ne 7 WN3ydyeHne Marepuasa IO TEME:
Omnpenenenue BJIQXKHOCTH 8 10 - -
He(TenuIaMoB
JIab Ne 2 Yrunuzanus TBEPABIX OTXOJ0B Ortyer no
METaJUTypTHYECKUX IPOU3BOJICTB 8 4 - - 1abopaTopHOMY

3aHgaThUio Ne 2




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Ceccus

Oo0nbem,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI 0
cpeacrsa)

Cp Ne 8

TeMe:
pabor.
coJiep>KaHus
npumecein B
Hedremame

W3ydyenue Marepuana 1o
Texnuka  J1a0OPaTOPHBIX
Onpenenenue
MeXaHUYECKUX
BOJIOPACTBOPHUMOM
(T'OCT 6370-83)

10

CpNe 9

N3yuenne wmarepuana
Odopmnenue
KOJINYECTBEHHOTO
cocraBa He(TelIaMOB

oo TEMCE!:
IMPpOTOKOJIa
XUMHUYCCKOI'o

10

Cp Ne 10

N3yuenne wMarepuana 10  TeMe:
IIpomsllIeHHBIE BBIOPOCHI u
CHUCTEMBbI nux O4YUCTKH Ha
NPEANPUATUAX (HOpMUpOBaHHE
BI)I6pOCOB, IIoXOoJbl K IIPOBECACHUIO
MHBEHTapHU3alluu BEIOPOCOB)

10

Cp Ne 11

N3yuenne wmarepuana 10  TEMeE:
Pacuer npu3eMHBIX KOHLIEHTpAIMK Ha
OCHOBE VHBEHTapU3aluu
MPOMBIIIUIEHHBIX BBIOPOCOB Ha
MPEANPUATUAX

10

ITp Ne 2

Pacuer paccemBaHuMs M HOpPMAaTHBOB
IpeaeNbHO JONYCTHUMBIX BBIOPOCOB
BpEIHBIX BEIIECTB B aTMOc(hepy

Ortuer 1o
MPAKTHICCKOMY
3angaTuio Ne 2




®opMbl TEKYLIEr0

Bun HaumeHoBaHue TeM 3aHATHI Oonbem, KONTPOIS
Mopnyas (pa3aen) . N Ceccusn banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
CpNe 12 N3ydyenne wmarepuana 10  TeMe:
CrmocoObl ¥ YCTAaHOBKH  OYHCTKH 8 10 ) )
MPOMBIIIJICHHBIX BEIOPOCOB Ha
TIPEIITPUATHSIX
Cp Ne 13 N3yuenne wmarepuana 10  TEMeE:
buonorrnueckasi O4uCTKa CTOYHBIX BOJT
(HOpMHpOBaHHE B 00JACTH CTOYHBIX 8 10 - -
BOJI, pa3paboTKa MPOEKTa HAWITYYIITUX
JOCTYIHBIX TEXHOJIOTHIA)
Cp Ne 14 N3yuenne wmarepuana 10  TEMeE:
OrnpeziesieHne TSHKETBIX METAIOB B 8 10 - -
0TX0JIaX OYMCTHOr0 000pYyI0BAHUS
IIp Ne 3 Pacuer 6nodunbTpoB Otuer no
8 2 - - IIPAKTUYECKOMY
3aHaTHIO0 Ne 3
Cp Ne 15 N3yuenne wmarepuana 10  TEMe:
CocraBnenue JeKIIaparuu o 8 10 - -
KaueCTBY CTOKOB
Cp Ne 16 N3yuenne wmarepmana 10  TEMe:
Pacuer TpeOyemoii CTENeHU OYHCTKH 8 10 - -
MIPOU3BOJICTBEHHBIX CTOKOB
Cp Ne 17 WN3yuenne wMarepuana IO  TeMe: 8 10 i i
buopemeauanus nous
Cp Ne 18 N3ydyenne wmarepmana 10  TEMeE:
OrnpenenieHne ypoOBHA CYMMapHOIO 8 10 - -

3arpsA3HCHUSA IIOYB




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3aen) . N Ceccusn banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
JIab Ne 3 MeTtonuka onpeaceHus Ortyer 1o
HE(PTENPOAYKTOB B  3arpsi3HEHHBIX 8 4 - - 1abopaTopHOMY
o4Bax 3ansTuio Ne 3
Cp Ne 19 N3yuenue marepuana rno teme:
UccnenoBanue oy Ha COJEpxKaHUE 8 10
3arpsI3HSIONINX BEIECTB
Cp Ne 20 Beimonnenue u opopmieHrne 0T4eToB
0 MPAKTUYECKUM U 1a00PaTOPHBIM 8 100
3aHsATHAM. Hanrcanue KypcoBou
paboThI
KP BeimonHeHne KypcoBoi paboTsl 8 1 - - Kypcosas pa6ota
ITA
7 0.35 - -
[ToaroroBka K
8 8.65 - - DK3aMeH
HK3aMEHYy
Hroro: 324 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipu peanmu3zanuu y4eOHOTO Kypca JUCIUTUTMHBI HCIIOJB3YETCSl TEXHOJIOTHUS TPAAUIIMOHHOTO
O6yquH$I, BKJIFOYaroIiasa JICKIOUUN u MMPAKTUYCCKUC 3aHATUA, KOTOPBIC nmpearnoJjaararoT
MI0CJIEIOBATEIFHOE M3JIOKEHHE MaTepHaia mpernoaaBateneM. JICKIus ¢ 3JIeMEHTaMH JUCKYCCHH, C
HCIOJIL30BAHUEM TEXHOJIOTUH 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:

. U3y4uTh Y4eOHBI Marepuan no aucuuminmHe «TexHororuu nepepaboTKu U
YTUIM3AIMKA OTXOJOB 2», UCIONb3Ys JEKIMOHHBIH MaTepral u MaTepuas OnbiaroTedyHoro QoHaa
10 JAHHOM TEeMAaTHUKE;

. AKLIEHTUPOBATh BHUMAaHHE HAa HOPMATHBHO-NIPAaBOBOH 0Oaze B 00JIaCTM OXpaHbI
OKpY’Karollel cpebl; 0COOEHHOCTSX MPUPOJHO-PECYPCHOIO 3aKOHOjAaTelbcTBA B Pd;
3aKOHOJATEIbHOM YU HOPMAaTUBHO-IPAaBOBOM 0a3e MpPOM3BOACTBEHHOI'O IKOJOTMYECKOTO0 KOHTPOJIS;
TEXHOJIOTUSIX NepepadOTKU U YTUIM3ALHH OTXO/IOB.

MeTtoauueckne peKOMEHAAlNUU K BHIIIOJHEHUIO CAMOCTOSITENIbHOM pabOThI:

1. V3ydyeHue TeopeTHUECKOro marepuaja IO HM3y4aeMoH TeMe, U3J0XKEHHOro B y4eOHO-
METOAMYECKOM TIOCOOUH.

2. Bonpocsl [u1 caMOCTOATENbHOM paboThI CTYJCHTOB!

2.1. IlpaBoBbI€ aceKThl YTHIIM3ALMK IPOMBIIIIEHHBIX OTXOIOB;

2.2. HopMmupoBaHue KayecTBa OKpyXarolled nOpupoaHod cpenpl. CaHUTapHO-
TUTHEHNYECKUE, SKOJIOTMUECKUE U KOMIUIEKCHbIE HOPMAaTHUBBI

2.3. Otxoapl HedrenepepaOOTKU, HEPTEXUMHUU U MPOLECCOB ra3u(UKalUi TOIUIUB: BHUJIbI
OTXOJIOB M MX TIEpepabOoTKa;

2.4. CxeMbl YTUIIU3AI[MH OTXO0JIOB MEpPepadOTKH METAJUTYPrHUECKUX MTPOU3BOJICTB;

2.5. IlepepaboTka OTXOJ0B MOJIMMEPHBIX MaTEpUAIIOB;

2.6. IlpombinuieHHble BBIOpOCH. CrocoObl OYMCTKH MPOMBIIUIEHHBIX  BBIOPOCOB
(xmaccudukaius 000pyI0BaHUSA).

2.7. Knaccudukanuss M COCTaB CTOYHBIX BOJ, BUAbI 3arpssHeHuid. I[lyTm cHIDKeHUs
KOJIMYECTBA 3arPS3HEHHBIX CTOYHBIX BO/I.

3. IloaroroBka K ayJIUTOPHBIM 3aHATUSAM (J1a00OpaTOPHBIM 3aHATHSAM U NPOMEXKYTOUHOMH
aTTEeCTaIuu).

4. CamocrodTenbHOE MPOYTEHUE, MPOCMOTP, VMHTEepHeT-pecypchbl, MOBTOpEHHE Yy4eOHOro
MaTepuaia.

5. IloaroroBka 0TYETOB MO JTAOOPATOPHBIM 3AHATUSM:

5.1. IlpegocraBieHue oT4eTa B AJIEKTPOHHOM BHJE ¢ Ha3BaHUeM (aiina, Hanpumep, XT0-
1601 TTP1 MBanoB .M. B COOTBETCTBHE C BAPUAHTOM M TPEOOBAHUSIMH K CO/IEPIKAHHUIO OTYETA.

5.2. Ilpu cmadye oTyeTa CTYICHT JOJDKEH OTBETHTH HAa BOMPOCHI TPETOJAaBATENs MO TEMe
NPaKTUYEeCKOH paboTe B yCTHOU (hopMe, UCTIOIB3Ysl OTUYET IO MPAKTUYECKOH paboTe.
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7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cecensi Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
Ot4dersl MO0 7a0OPATOPHBIM 3aHATUSIM No
8 MK-2.1, TTK-3.1 1-3. OT4eTsl MO MPAKTHYECKUM 3aHITUAM
Ne 1-3. Bompoce k »3k3ameny 1-52.
Kypcosas pabora.

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1 OT4YeT 0 MPAKTUIECCKOMY 3aHATHIO
(HaumeHOBaHUE OYEeHOUHO20 cpedcmsa)

TunoBoi npuMep 3a1aHuA
IMpakTuyeckoe 3ansaTre Ne 1. Pacuer MaTepuaibHBIX M JHEPreTHYECKHUX 0AJIAHCOB.

Lesab padoThI: MPOU3BECTH pacyeThl MAaTEPUAIBLHBIX OAJTaHCOB IO BapHAHTAM.

3aganue Ne 1.

MarepuanbHble pacdyeTsl, B YaCTHOCTH COCTaBJICHHE MAaTEpUAIbHOTO OallaHca, HAauMHAIOT C
pacuera pacxoaHbIXx Kod(pduumeHToB. PacxomHpiii KOAXQPHUIUEHT — BEIMYNHA, XapaKTePH3YOLIast
pacxo]l pa3jIMYHOIO BHUJA CHIPbs, BOJbI, TOIUIMBA, 3JEKTPUYECKOM HSHEpruM, mapa Ha eIUHHILY
BbIpabaTbiBaeMoil nmponaykuuu. s pacdera pacxonHoro ko3dduunenta HeoOXOAUMO 3HATh BCE
CTaJuM TEXHOJOIMYECKOr0 Mpolecca, B pPe3yibTaTe KOTOPBIX OCYLIECTBISETCS IpeBpalleHue
HCXOJIHOTO CBIPbsl B TOTOBBINA MPOAYKT.

Teopernueckue pacxonHble KO3(DPUUIUEHTHI AT YUUTBIBAIOT CTEXMOMETPHUYECKUE
COOTHOLICHUS, IO KOTOPBIM IMMPOUCXOJUT MPEBPAICHUC HCXOJHBIX BCUICCTB B HGHCBOﬁ IMPOAYKT.

[IpakTuyeckne  pacxoaHble  Kod(p@uUUEHTHI  App  KpOME€  3TOTO  YYUTHIBAIOT
NIPOM3BOJICTBEHHBIC TOTEPU HAa BCEX CTAIHAX MpOIecca, a Takke MOOOYHBIC PEaKIuH, €CIIU OHU
UMEIOTCSL.

KoadduunenTs! paccunTsiBatoT no gpopmysne 1:
Cc

m
Ap(sin6o AIIP) = m— (D
mp

r7ie mc — KOJIMYECTBO ChIPbs, KT, HEOOXOAMMOrO JJIs MOJy4eHHUsI MPOAYKIIMM Maccoil myrp,
KT.

[Ipumeps penieHus 3a1a4 1o ONpeAeIeHUI0 PaCXOJHBIX KO3(PPHUIIMEHTOB.

IIpumep 1. Omnpenenute TeopeTUYECKHE pacXoIHble KOI(PPUIMEHTH A CIEAYIOMINX
KEJIe3HbIX Py, IpUMeHseMbIX npu mpousBozicTBe 1000 kr yyryHa, KOTOpbIil coaepkut 92 %
JKeJe3a, P YCIIOBUH, UYTO PY/Ibl HE COJEPKAT MYCTOM MOPObl U IPUMECEH:

- mmatoBkIi xene3Hsk FeCOs (monekymnsipHas macca M = 115,8 r/mMomb);

- mumoHUT 2Fe203-3H20 (M = 373 1/mMo0b);

- retut 2Fe;03-2H20 (M = 355 r/momnb);

- KpacHbIi xkene3Hsk Fe;O3 (M = 159,7 r/monb);

- MarHUTHBIN xene3Hsk Fe304 (M = 231,5 r/moinb).

Pemenue.

Pacuer pacxognoro koaddummenta mo FeCOs.

N3 1 xmonp FeCO3 MoxHO nony4uuTh 1 kMosibFe nian MOXHO 3anucaTh:
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115,8 kr FeCO3 — 55,9 kr Fe (rae 55,9 — monekyinspHas Macca xenesa).

Otcrona ais nomydenust 1000 xr ayryHa ¢ cogepskanuem xenesa 92 % neobxoaumo: At =
(1000 - 0,92 - 115,8) / 55,9 = 1905 Kr mmaToBOTO KENIe3HsKA.

AHaJOrMYHO HaXOAMM 3HAUEHUS TEOPETUUYECKHX PACXOAHBIX KOI(DPUIMEHTOB I IPYrHX
pyAa:

- st iumonmTa: A= (1000 - 0,92 - 373) /4 - 55,9 = 1535 kr;

- s rerata: At = (1000 - 0,92 - 355) /4 - 55,9 = 1461 «kr;

- st kpacHoro xene3Hska: At= (1000 - 0,92 - 159,7) /2 - 55,9 = 1314 kr;

- I MarHUTHOTO kene3nsaka: At= (1000 - 0,92 - 231,5) /3 - 55,9 = 1270 kr.

[Ipumep 2. PaccuuTaTh NpPaKTUYECKUU PACXOAHBIA KOAI(PPHUIMEHT aITyHUTOBOW PYIIbI,
conepxkamieit 23 % Al2O3, ansa momydenus 1000 kr amoMHHHS, €CIM TOTEPH ATIOMHHHS Ha BCEX
TEXHOJOTMYECKUX CTaauax cocraBiasier 12 % mo wmacce. AnyHHT uMeeT GopMyiy:
3AI203-K20-4S03-6H20 (M = 828 r/Moi1B).

CxemMaTH4HO MPOU3BOJICTBO ATFOMUHUS MOKHO OTOOPA3UTh CIEAYIOMUM 00pa3oMm:

3AI,03-K20-4S03-:6H20 — Al,O3 — Al

Pemennue.

Jst monyyenus 1000 Kr alfOMUHUS TEOPETUUYECKH MOTPEOyeTCs Cleayroniee KOJIUIECTBO
AlOs:

A1= (102 -1000) / (2 - 27) = 1888,9 kr

WJIM YUCTOTO aTyHUTA:

A1=1888,9-828/(3-102)=5111,1 xr

Copepxanne Al,O3 B alryHUTe COCTaBISET:

o=3-102-100 %) /828 =37 %

[To ycnoButo B amynutoBoil pyne comepxutcs 23 % Al.Osz. CnemoBarenbHO, pacxof
QTyHUTOBOM pynbl 3amaHHOro cocraBa Ha 1000 Kr adrOMUHUS TpU YCIOBHUH TIOJIHOTO €€
HCIIOJIb30BAaHUS COCTABUT:

Ar=5111,1kr-37 % /23 % =8222,2 kr

[IpakTHueckuii pacxoj, YUUTHIBAIOLIMN MPOU3BOACTBEHHbIE MOTEPHU ATOMHUHUS Ha BCEX
CTaJUSIX COCTABUT:

Anp = 8222,2:0,88 = 93434 xr

Otger: nns nomyyenust 1000 xr amoMuHus Heodxoaumo 9343,4 kr anyHuTa.

KounTtpoabHoe 3aganne Ne 1 1J11 CaMOCTOATEIbHOI0 BHINOJTHEHHS.

Onpenenuth pacxoaHbie KOIPGUIIMEHTHI U3BECTH M KOKCA B MPOU3BOACTBE TEXHUYECKOTO
kapouna kaneius (TKK), umeromero nmo ananusy cineaytomiuii cocta: CaCz = A %, CaO =b %, C
= B %, npoune npumecu (IIIT) = I' %. Pacuer Bect Ha 1000 Kr TEXHMUYECKOTO MPOAYKTA.
Copneprxanue B kokce: 3076l — J| %, neryunx kommnonenTos (JIK) — E %, snaru — X %, yrnepona —
N %. UzBects conepxut K% unctoro CaO. KapOua kanbIus morydaeTcs o CIEeIYIONIeH peakinu
Ca0O +3C — CaCz2+ CO.

BapuaHTs! pemieHnst KOHTPOIBHOTO 3aJJaHus TPEACTABICHBI B Ta0wHIle 1.

Tabmuma 1 — MicxoaHsie qaHHBIE 71 PEIICHUS] KOHTPOJIBHOTO 3aaHust Ne 1

Bapuant CocraB TKK, % CocraB Kokca, % CaOB
CaC, CaO C IIIT | 3ona JIK Biara C n3BecTH, %
@A | ® | ® | O] ® | K| .0 (K)
1 78 15 3 4 4 4 3 89 96,5
2 77 16 3 4 3 3 5 89 96,0
3 78 15 4 3 2 3 6 89 97,0
4 76 15 3 6 4 4 4 88 96,4
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[Tponomxenne Tadmuib! 1

5 76 14 5 5 2 2 3 93 96,6
6 77 13 3 7 4 4 3 89 96,5
7 77 12 3 8 3 3 5 89 96,0
8 77 11 3 9 2 3 6 89 97,0
9 77 14 3 6 4 4 4 88 96,4
10 77 15 3 5 2 2 3 93 96,6
11 78 15 3 4 4 3 2 91 96,5
12 77 16 3 4 3 3 2 92 96,0
13 78 15 4 3 2 3 2 93 97,0
14 76 15 3 6 4 2 1 93 96,4
15 76 14 5 5 2 2 1 95 96,6
16 77 13 3 7 4 2 1 93 96,5
17 77 12 3 8 3 2 1 94 96,0
18 77 11 3 9 2 4 1 93 97,0
19 77 14 3 6 4 4 1 91 96,4
20 77 15 3 5 2 4 1 93 96,6

3aganue Ne 2.

MarepuanbHblii OanaHC — OTpakaeT 3aKOH COXPAaHEHHMsI MacChl BELIECTBA: BO BCAKOM
3aMKHYTOM cHCTeMe Macca BEIIEeCTB, BCTYNHMBIIMX B pEaKIMIO, paBHA Macce BEILECTB,
HOJy4MBILEHCS B pe3yibTaTe peakuuu. DTO O3HA4yaeT, YTO Macca BEIIEeCTB, MOCTYMMBIIUX Ha
TEXHOJIOTHYECKYIO OIEpalfio - MPUXO0/Jl, paBHA MAacCe BCEX BEILECTB, MMOJIYUUBIIUXCS B PE3yJIbTaTe
ee, - pacxony (dhopmymna 2).

Y Myex = X Myon (2)

Takum o6pazom, eciau B KakoH-IMOO anmapaT WIKM TEXHOJIOTHYECKUH y3ell MOCTymnaeT My Kr
NpOAYyKTa A, Mp KT NMpoayKTa B U T.I., a B pe3yibTare (HU3NuecKoil 0OpabOTKH MU XUMHUYECKOU
nepepaboTKU MoxydaeTcst Mc Kr npoaykra C, Mp Kr npoaykra D u T.1., a Takke eciii B KOHEYHbBIX
TIPOYKTaX OCTAETCA YACTh HAYAIBHEIX HpoaykTos A (M4 kr), B (Mg xr) m T.1., TO mpu >TOM
JIOJDKHO COXPAHUTHCS paBeHCTBO ((opmyna 3):

my + mp+...=me + mp+...+my/ + mg/ +... + Am, (3)

rzie Am- mpou3BOICTBEHHBIE TOTEPH MPOIYKTA.

Pe3ynbraThl moacyeToB CBOASATCA OOBIYHO B TAOJHILy MaTepHaibHOTO OanaHca (Tabnwuia 2)
KaKk [0 Macce MCXOJHBIX BELIECTB, TaK M MPOAYKTOB pEaKIMH B LEJIOM M IO OTICIbHBIM
XUMHUYECKHUM 3JIEMEHTaM.

PacxoxxaeHust mpuxo/ia ¥ pacxoja o Macce He JJOJDKHO OBITh, 110 00beMy — He 6onee 5 %.

Tabnuna 2 - Tunosas Tabauia MaTepraasHOTo Oananca

ITpuxon Pacxon
Cratps npuxopa Kon-Bo, kT Cratbs pacxoja Kom-Bo, kT
[Iponykt 4 Ma [IponyxT 4 (ocTaTok) ma/
IIponykr B ms [IpoayxT B (0cTaToK) ms/
[Iponykt C Mc
ITponyxT D mp
IIpon3BoaCTBEHHBIE TOTEPH Am
Hroro m Hroro m
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MarepuanbHblii OanaHc cocTaBisieTcs (B 3aBUCHMOCTH OT YCIOBHHM WM 3aJaHHs) Ha
equauity (1 kr, 1 kmomp), mwim Ha 100 emuuun (100 kr u T.m.), wim Ha 1000 eguHUIT MacChl
OCHOBHOTO BHUJIa CHIPbS WU IIPOIYKTA.

MartepuanbHblii 0agaHc OOBIYHO COCTaBIISIOT MPU MPOEKTUPOBAHUU HOBOTO, a TAKXKe MpU
aHaJIN3€ YK€ CYIIECTBYIOLIEr0 TEXHOJIOTMUECKOro Mmpolecca

IIpumepsl pelieHus 32124 M0 pacyeTy MaTepUuaIbHbIX 0aJaHCOB

Ipumep: CocTtaBuTh MaTepuUaldbHbIN OajJaHC MPOU3BOJCTBA OKCHIA ITHUJICHA MPU MPIMOM
MPOU3BOJICTBE KATAJIUTHUYECKUM OKHCIEHHEM OHTHIIeHAa B03ayXxoM. CocTaB HCXOJHOW Tra3oBOil
cmecH, 00. %: sTmiieH — 3, Bo3ayx — 97.

Crenenr oxwuciaeHus o»twieHax = 0,5. Pacuer Bectm Ha 1000 Kr okcmpa »>THIICHA.
[Ipou3BOACTBO OKCHAA ATUJIEHA MpoucxoauT no ciexyromen cxeme: 2CH>=CHz + O2 — 2(CHz-
CH2)O.

Pemienue

PaccunthiBaeM cTaThu MpUXo0/a.

[lo ypaBHeHMIO peakuuu HaxoguM pacxon dTwieHa Ha 1000 kr oxcuma stwieHa. M3 28
Kr atusieHa obpasyercs 44 kr (CH2-CH2)O, roe 28 — monspHas macca sTuieHa, 44 — MonspHas
Macca okcuja stumiieHa, WwimAT= (28 kr/monb - 1000 kr) : 44 xr/mMonb = 636,4 Kr.

C yuerom crenenu okucienus 634,6 : 0,5 = 1272,8 krumm 1272,8 kr- 22,4 M3/Mob ;28
kr/Monb = 1018,2 M°. JlaHHBIe 3aHOCHM B TaOJIMIly MaTepHaIbHOro Oananca (Tabnuua 3) B CTaThio
npuxoja. Tak Kak STHIIEH U BO3AyX — r'a3bl, MaTepUAIbHBIN OajaHC BEIETCS TaKKe U Ha 00bEM.

O06beM Bo3yxa B 3TUIICHBO3AYIIIHON CMECH COCTaBUT:

V=10182m>-97 %: 3 % =32923,1 M°,

B TOM uucJie kuciaopoaa 32923,1 - 0,21 =6913,9 M [rre 0,21 — mons KHCJIOPOJIa B BO3AyXe]
nmm (6913,9: 22,4) - 32 =9877 kr,a3ora 32923,1 - 0,79 =26009,2 M [rone 0,79 — mons a3zora B
Bo3ayxe| uinu (26009,2: 22,4) - 28 =32511,5 kr. Pe3ynbrarsl 3aHocuM B TaOiMIy 3 B CTaThio
pHUXo0/a.

PaccunteiBaem craThu pacxona

Cpa3dy 3amuceiBaeM B CTaThbl0 pacxoja OKCHJ JTUJIEHa, KOTOPOTrO HEOOXOAUMO
nonyuuTsh 1000 xr. DTuieHa HE M3PAcXO0/I0BAHO MOJOBHMHA KOJMYECTBA, KOTOPOE MPUXOIUT Ha
OKHCJIeHHE, TO ecTh 1272,8:2 = 636,4 xr. OOBbEeMbl OKCHIA STHJICHA U ITUIIEH MOXKHO PaCCUUTATh
kak 1018,2:2 =509,1 m°. 3anmumiem 3TH JaHHBIE B CTATHIO pacxona.

Kucnopona mspacxonoano Ha okucienue: (1018,2 - 0,5): 2 =254,6 m>. B mpomykTax
OKHUCIICHUS COACPIKUTCSA CIEAYIONIEee KOTUIECTBO KUCIOPOaa:

6913,9 - 254,6 = 6659,3 M° win (6659,3 - 32): 22,4 =9513,4 kr

KonunuecTBo a30Ta nmepenuceiBaeM U3 Mpuxoja, Tak Kak OH B PEaKIIMH HE YYaCTBYET.

Tabmmma 3 - Marepuanpubiil 6ananc Ha 1000 Kr okcuia STUIeHA

IIpuxon Pacxon
Crarbs npuxonaa KomnyectBo Crarbs pacxona KomnuectBo
KT M KT M
OTuineH 1272,8 1018,2 | Oxcup pTuineHa 1000 509,1
Bo3nayx, B TOM uncie OTtuiaeH 636,4 509,1
KHCIIOPO/T 9877 6913,9 | Bo3ayx, B TOM 9uciie
a3oT 32511,5 | 26009,2 | kucnopon 9513,4 6659,3
azoTr 325115 | 26009,2
Hroro | 43661,3 | 33941,3 Hroro | 43661,3 | 33686,7

Otser: mys monydenus 1000 kr okcuna stuneHa Heooxonumo 1272, 8 kr stunena u 42388,5
KT Bo3nyxa. OObeM MpHxoJla U pacxojia He CXOIUTCS B mperenax 5 %, MOITOMY JaHHBIA OTBET

YIIOBJIETBOPHUTEIIECH.
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KouTtpoabHoe 3ananne Ne 2 1Ji1 CaMOCTOATEIbHOT0 BHINIOJTHEHUS
CocraBUTh MaTepUaIbHBIM OaJaHC TI€YM [JIi COKUTAHUS CEPBHI.

Pacuer BecTH Ha

MPOU3BOAUTCIIBHOCTL II€YU 110 CXKUTaeMOH cepe B KI/d. HpOLIGCC TOpCHUA OIIMCBIBACTCS

ypaBHeHueM: S + O2 — SO;. Mcxoaubie naHHbIEC TPUBEACHBI B TA0IHUIIE 4.

Tabmuma 4 - icxogHblie JaHHBIE 115 PEIICHHS KOHTPOJIBHOTO 3a1anus No 2

Bapuant [IpousBoauTenbHOC Crenenp Koapduuuent
Th [1€YH, T/CYTKH OKHCJICHUS CEpBI U30bITKA BO3/IyXa
1 60 0,95 15
2 60 0,95 1,4
3 60 0,95 1,3
4 60 0,95 1,2
5 60 0,95 1,1
6 50 0,95 1,5
7 50 0,95 1,4
8 50 0,95 1,3
9 50 0,95 1,2
10 50 0,95 1,1
11 55 0,95 1,5
12 55 0,95 1,4
13 55 0,95 1,3
14 55 0,95 1,2
15 55 0,95 1,1
16 60 0,96 1,5
17 60 0,96 14
18 60 0,96 1,3
19 60 0,96 1,2
20 60 0,96 1,1

®dopma oTuera 1o MpakTuyeckoi padoTte

TUTynbHBIN TUCT

HaszBanue 1 HOMep NMPaKTUYECKOTO 3aTaHUS

Llenp u 3amauun

TeopeTnyeckas 4acTh

HcxonHbie JaHHBIE

Pacuer

PesynbTaThl pacueTa U BBIBOABI 11O paboTe
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OTBeTH Ha KOHTPOJIbHBIC BOIIPOCHI

Kpurtepuu onenku:

OLICHKA «3a4YTE€HOY» CTABUTCS CTYACHTY, €CIIU OTUYET IO MPAKTHYECKOMY 3aHSTHIO BKIIFOUACT
6omee 50% ot TpeOyemMoro oObeMa M BBIMOJIHEH B COOTBETCTBUE C TPEOOBAHUSMH, YKa3aHHBIMH B
yu4e0HO-METOINYECKOM ITOCOOUH;

OLICHKA «HE 3aYTEHO» CTABHUTCS CTYIEHTY, €CIM OTYET MPAKTUYECKOMY 3aHATHUIO BKIIOYACT
menee 50% ot TpedyeMoro oobema.

7.2.2 Otyer 110 1a00paTOPHOMY 3aHATUIO
(HauMeHOBaHUE OYEHOUHO20 CPedCmBa)

Tunosoii npumep 3axaHus

JlabopaTtopnoe 3ansaTme Ne 1. Dbuogerpaganusi mnoJMMepHbIX MaTepHAJIOB.
PacTBoprMoOcTh 1 Ha0yXxaHMe MOJHMEPOB.

Heab pa6oTel: npuoOpeTeHrEe 3HAaHUM O NOJUMEPAx U HABBIKOB Pa3JIOKEHUS MOJIUMEPHBIX
MaTepHaoB.

PeakTuBbl: PacTBOpuTENN, OTHOCSIIMECSs K pPa3IMUYHBIM  KJlaccaM OpraHu4ecKux
COCTMHEHUH (CIUPTHI, KETOHBI).

IIpudopsi: [Tpobupku, MuUKpoOOpETKH Ha 2 ¥ 5 MII, TEPMOCTAT.

AJITOPUTM BBINOJIHEHUSI Pa00ThI:

1. I3y4nTh NEKIIMOHHBIN U Pa3JaTOYHbBI MaTEpHAIL.

2. Xoa paOoThl: B YHUCTbIE BBICYHIEHHBIE NpOoOHMpKH mnomemaroT no 10 Mmr cyxoro
M3MEJBYEHHOT0 MOJIMMEPa U U3 MUKPOOIOPETKU UJTU I'PaJydpOBAHHON MUIMETKU HAJMBAIOT 110 2 MII
pactBoputens. IlpoOupku 3akpbiBalOT MpoOKaMM M BBIAEPXKMBAIOT 1-2 4 Mpu KOMHATHOM
TeMIeparype, MEepUOJUYECKH BCTpAXUBasg UX cojaepkumoe. Ilomumep cunTaroT pacTBOPUMBIM B
JTAHHOM pacTBOpPHUTEJIE, €CTIH 00pa3yeTcsi OAHOPOIHBIN PacTBOP.

OTMmeuaroT Takke COCTOSHUE IOJIMMEpa, HE PacTBOPSIOUIETOCsl B JAHHOM pacTBOpHUTENE
(mpoucxoaut HabyxaHue UK HeT). Ecau nmonumep He pacTBOpsieTcsl MpU KOMHATHOW TeMIepaType,
CMECh OCTOPO’KHO HarpeBaroT J0 TeMIepaTypbl KUIEHHs pacTBopuTens. B ciaydae pacTBopeHus
HoJIMMepa IpU HAarpeBaHUM PAaCTBOP OXJIAXKJIAIOT, YUTOOBI BBISICHUTD, OCTAETCS MOJIMMEP B PacTBOpE
win ocaxnaaerca. Eciaum momumep HaOyxaeT, HO HE pacTBOpseTCS, HEOOXOIMMO UCHBITATh
POJICTBEHHBIE PACTBOPUTEIN U UX CMECH.

Habyxanue 0e3 pacTBOpeHHUS Jake B pacCTBOPUTENSAX, HauOoJiee CHIIbHO JEUCTBYIONINX Ha
JTAHHBIM TUT OJIMMEpPa, OOBIYHO CBUIETEIBCTBYET O HAIMYMU TPEXMEPHOU CTPYKTYpHI. [lomumepsl
TPEXMEPHOI'0 CTPOCHUSI MOTYT COZEpPKaTh IKCTparupyemMble Gpakiiui ¢ OTHOCUTEIBHO HEOOIbIION
MOJIEKYJIIPHON MacCCOM.

3. O6paboTaTh U CPaBHUTH PE3YIbTATHI FKCIIEPUMEHTA.

CpaBHeHHE pacTBOPSIOINIEH CIIOCOOHOCTH PACTBOPUTENEH.

WNHornpa HeoOXOAMMO HE TOJIBKO 3HaTh, B KAaKUX JKUIKOCTSIX pPAacTBOPSIETCS JaHHBIN
MOJIMMEpP, HO U OLICHUTh UX PACTBOPSIOIIYIO CIIOCOOHOCTh, KOTOPYIO MO OTHOLICHHIO K JAaHHOMY
MOJIUMEPY MOXKHO H3MEpPUTh BEJIIMYMHOW pa30aBiIeHHs. T.€. KOJWYECTBOM oOcaauTens (He
pacTBOpuTeNsi), J0OABICHHOTO K PacTBOPY IO TMOSBJICHUS HEHCYE3arollell MYTHOCTH pPacTBOpA.
Benmnuuna pasz0aBieHuss MoOKeT OBITh BbIpakeHa JMOO0 oObeMoM ocaauTens (B M), JHOO
OTHOILIEHHEM YHMCJIa MOJIEH OcaauTelNs K YUCIy MOJel pacTBoputeis. s ompeneneHus MOXKHO
UCIOJIb30BaTh PACTBOPBI, IPUTOTOBIICHHBIE AJIs1 KAYECTBEHHOI'O ONPEAEICHUs paCTBOPUMOCTH, HIIU
CHEHATbHO IPUTOTOBUTH AHAJIOTUYHBIE PACTBOPHI, KaK OMMCAHO BBILIIE.
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Xon ompeneneHus: NpoOUPKy- C paCTBOPOM U3 MUKPOOIOPETKH MEIJICHHO 0 KaIlulsiM IpU
nepeMeluBaHiM 100aBIA0T ocaauTens. JJoGaBnenue ocaanuTens (TUTPOBAHUE) MPEKPAILAIOT IPU
NOSBIICHMM B PAcTBOpe Heucuesaromed myTtH. KommuecTBo ocamgurtenst (B MJI WIM MOJIB/MOIb
pacTBOpPUTEIIS), U3PACXOI0OBAHHOE HAa TUTPOBAHUE, CIYKHUT MEPOH pacTBOpUMOCTH nosnmepa. Ilo
ee 3HaUCHHsIM CPaBHHUBAIOT PAaCTBOPUTENHU. bosbIiee KOJIM4ecTBO ocaauTels Tpedyercst 100aBUTh B
TOT PACTBOP MOJIMMEPA, KOTOPBIA COAEPHKUT JIYULIHH PACTBOPUTEID.

OnucaHHbI METOJ| OTJIMYAETCS IPOCTOTOM, JOCTYITHOCTBIO M PacX0J0M MaJIbIX KOJIMYECTB
BEIlleCTBAa M pacTBopureneid. TOYHOCTH ompeznereHus BIIOJIHE JOCTaTOYHA sl JIaOOPaTOPHOIO
KOHTPOJISI PACTBOPUMOCTH IOJIMMEPOB U CONOJUMEPOB M XapaKTEPUCTHKU PACTBOPUTENIECH MO HX
pacTBopstoLIel cIOCOOHOCTH.

4. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

- Mertonbl yTuau3anuy u nepepaboTKH MOJIMMEpPOB.

- Kakue pacTBopuTen HCHOIB3YIOTCS AJIsl PACTBOPEHUSI TOJIUMEPOB B
IPOMBIIIIIEHHOCTH?

- Kakue Buibl 1OJIMMEPOB CYIIECTBYIOT?

- Ob6nacTu NpUMEHEHNUH MOJIUMEPOB.

- bunerpananus nonumepos.

5. IToAroTOBUTH OTYET 1O Ja00PATOPHOMY 3aHATHIO.

6. ®opma oTyeTa 1o JadbopaTopHOH padoTe:

TUTYIBHBIN JTUCT

Hazpanwue 1a00paToOpHOTO 3aHATHUS ¥ BAPUAHT

Llenp u 3amaun

TeopeTnyeckas 4acThb

HcxonHble JaHHBIE

Xox aganuza

PCBYJ'ILTaTBI U BBIBOJbI 110 pa60Te

OTBeTHI HA KOHTPOJIBHBIE BONPOCHI

Kpurepun ouenku:

«3aYTEHO» BBICTABIIETCS CTYJEHTY, €CJIM OTYET MO JIAOOPaTOPHOMY 3aHSATHIO BKIIIOYAET
50% u 6o1ee oT TpedyeMoro o0bemMa U BBITIOJHEH B COOTBETCTBUE C TPEOOBAHUSIMHU, YKA3aHHBIMH B
y4eOHO-METOJUIECKOM MTOCOOUH.

«HE 3a4TEHOY» BBICTABIISICTCS CTYJEHTY, €CIIH OTYET MO JTa0OPATOPHOMY 3aHSITHIO BKIIIOYACT
meHee 50% oT TpedyeMoro oobema.
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Tembl NMCbMEHHBIX Pa00OT
Tema kypcoBoii padoTsi: «[IpoekTrpoBaHKEe SHEPTO — U PeCypPCOCOSPETAOIIMX MPOIECCOB
B XMMHYECKOH TEXHOJIOTUU, HEPTEXUMUU H OMOTEXHOJIOTUI.

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUSA

Ilenp kypcoBoit paboThl — (OPMHPOBAHME MPAKTUYCCKHX HABBIKOB OpPraHHU3aldN
UCITIOJIB30BaHUSI HHEPIro- M PECypcocOeperarommx MpoIeccoB Ha MPEANPUSATHIX XUMHYECKOTO,
He()TEXUMHUUIECKOTO U OMOTEXHOJOTHYECKOTO MPOPIIICH.

3anaumu:

1. OGocHOBaTh BBIOOpP SHEPro- M pecypcocOeperarpIiero mpomecca (yCTaHOBKH) Ha
PEIPUSATHH.

2. IlpoBectm pacyer MaTEpUAIBHOTO M JHEPreTUYECKOTO (ECM MPEeayCMOTPEHO
TEXHOJIOTUIECKUM TPOIIECCOM) OAIaHCOB ISl BRIOPAHHOW TEXHOJIOTHH.

3. [IpenocTaBuTh MpeUMyIIECTBAa BEIOPAHHOM TEXHOJIOTHHU (IKOHOMHUYECKOE, IKOJIIOTHIECKOE
000CHOBAHHUE).

CTpykKTypa KypcoBoii padoThl

CtpykTypa KypcoBoil paboThl Mo nucuuiuinHe «TexHonoruu nepepaboTKu U yTUIN3aluu
OTXOJIOB 2» BKJIIOUAET B CEO0s:

Turynbusiit muct (Ilpunoxenue A);

3ananue (IIpunoxenue b);

Conepxanue;

Brenenue

1 Onucanue TEXHOJIOTHMYECKON yCTaHOBKHM / mpoiiecca (TEXHOJIOTMYecKas cxema, CTaauu
TEXHOJIOTHYECKOT0 MpoIecca, TEXHOJOTuYecKue rnokazarenu). O6ocHoBaHUE BHIOODA;

2 PacuerT MaTepHambHOTO M JHEPreTUYECKOTO (eclu MPeIyCMOTPEHO TEXHOJIOTHUYECKUM
MpoiieccoM) OallaHCOoB;

3 AHanu3 IpeuMyIEecTB MpeIaraeMoil TEXHOJIOTHH;

3akiroueHue.

Cnucok UCHOIB3yeMbIX HCTOYHUKOB

[To maaAMBUYyaTbHOMY BapyaHTy CTYACHT MPOBOAUT aHAJIU3 OJTHOM U3 TEM.

Tembl KypcoBoil pabOTHI:

1. [TpoekTHpoBaHHE 3HEPro — M pPecypcocOEperarux MpPOoLEecCOB B XHMUYECKOM
TEXHOJIOTHH, HehTexumMuu U 6rnorexHonoruu (Bapuanr 1).

2. [TpoexTHpoBaHKHE 3HEPro — M pecypcocOEeperarnux MpPoLecCOB B XMMHUYECKOM
TEeXHOJIOTHH, HedhTexumuu U 6rnorexHonoruu (Bapuanr 2).

3. [TpoekTHpoBaHHE 3HEPro — M pPeCypcocOEperarnx MpPoLecCOB B XMMHUYECKOH
TEXHOJIOTHH, HePpTeXuMuH 1 ouotexHomoruu (Bapuant 3).

4. [TpoexTHpoBaHHE 3HEPro — M pecypcocOEeperarnux MpoLecCOB B XMMHUYECKOM
TEXHOJIOTHH, HePpTeXuMuH 1 OuotexHomoruu (BapuaHrt 4).

5. [TpoexTHpoBaHUE 3HEPro — M pecypcocOEeperarnx MpoLecCOB B XHUMHUYECKOH
TEXHOJIOTHH, HePpTeXuMuH 1 OuotexHomoruu (Bapuanrt 5).

6. [TpoexTHpoBaHUE 3HEPro — M pecypcocOEeperarnux MpPoLecCOB B XMMHUYECKOM
TEXHOJIOTHH, HePpTeXuMuH 1 OuotexHomoruu (BapuaHrt 6).

7. [TpoexTHpoBaHUE 3HEPro — M pecypcocOEeperarnx MpoLecCOB B XMMHUYECKOM
TEXHOJIOTHH, HePpTeXuMuH 1 OuotexHomoruu (Bapuant 7).

8. [IpoekTHpoBaHKWE 3HEPrO — M PECypcocOEperarnux MPOLEecCOB B XMMHUYECKOM
TEXHOJIOTHH, HepTeXuMHUH 1 OuotexHomoruu (Bapuanr 8).

9. [IpoekTHpoBaHKWE 3HEPrO — M PECypcocOEperaronux MpPOLEecCOB B XMMUYECKOM
TEXHOJIOTHH, HepTeXxumMun u OuotexHonoruu (Bapuant 9).
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10.

TCXHOJIOT'HH,

11.

TCXHOJIOT'HH,

12.

TCXHOJIOT'HH,

13.

TCXHOJIOT'UH,

14.

TCXHOJIOT'UH,

15.

TCXHOJIOT'HH,

16.

TCXHOJIOTHUH,

17.

TCXHOJIOTUH,

18.

TCXHOJIOTUH,

19.

TCXHOJIOTUH,

20.

TCXHOJIOTUH,

21.

TCXHOJIOTUH,

22.

TCXHOJIOTHUH,

23.

TCXHOJIOTHH,

24,

TCXHOJIOTHH,

25.

TCXHOJIOTHUH,

[IpoekTHpoBaHHE 3HEPro — U pecypcocOeperaronmx
HedTexumuu 1 6morexnosnoruu (Bapuant 10).
[IpoekTHpoBaHrEe 3HEPrO — MU pecypcocOeperaronmx
HeTexumuu u 6morexnosoruu (Bapuant 11).
[IpoekTHpoBaHrEe 3HEPrO — U pecypcocOeperaronmx
HedTexumuu 1 6morexnosnoruu (Bapuant 12).
[IpoekTHpoBaHrE 3HEPrO — U pPecypcocOEeperaronmx
HeTexumuu u 6morexnonoruu (Bapuant 13).
[IpoekTHpoBaHKE 3HEPro — MU pecypcocOeperaronmx
HedTexumuu U 6morexnosnoruu (Bapuant 14).
[IpoekTHpoBaHHE 3HEPrO — MU pPecypcocOEeperaronmx
HedTexuMuu u 6morexnosnoruu (Bapuant 15).
[IpoekTHpoBaHWE JHEPrO — M pPecypcocOEeperaronmx
HedTexumMuu 1 6morexnosioruu (Bapuant 16).
[IpoekTHpoBaHrE 3HEPrO — M pPecypcocOEeperaronmx
HedTexuMuu 1 6morexnosnoruu (Bapuant 17).
[IpoekTHpoBaHrWE 3HEPrO — M pPecypcocOeperaronmx
HedTexumMuu 1 6morexHosioruu (BapuanT 18).
[IpoekTHpoBaHrWE 3HEPrO — M pPecypcocOeperaronmx
HedTexumuu 1 6morexHosnoruu (Bapuant 19).
[IpoekTHpoBaHrE 3HEPrO — M pPecypcocOEeperaronmx
HedTexumuu 1 6morexnosoruu (Bapuant 20).
[IpoexTHpoBaHrEe 3HEPrO — M pPecypcocOEeperaronmx
HedTexuMuu 1 6morexnosoruu (Bapuant 21).
[IpoekTHpoBaHNWE JHEPrO — M pPecypcocOeperaronmx
HedTexumuu U 6uotexnonoruu (Bapuanr 22).
[IpoekTHpoBaHWE JHEPrO — M pPecypcocOeperaronmx
HedTexumuu U 6uotexnonoruu (Bapuant 23).
[IpoekTHpoBaHWE JHEPrO — M pPecypcocOeperaronmx
HeTexumuu U OuorexHonoruu (Bapuant 24).
[IpoekTHpoBaHNWE JHEPrO — M pPecypcocOeperaronmx
HedTexumuu U 6uotexnonoruu (Bapuanr 25).

IPOLIECCOB

IPOLIECCOB

HPOLIECCOB

IPOLIECCOB

IPOLIECCOB

IPOLIECCOB

HPOLIECCOB

HPOLIECCOB

IPOLIECCOB

HPOLIECCOB

HPOILIECCOB

HPOLIECCOB

MPOIIECCOB

MPOIIECCOB

MPOIIECCOB

MPOIIECCOB

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKOH

XUMHUYECKOH

XUMHUYECKOH

XUMHUYECKOH

XUMHYECKOH

XUMHUYECKOH

XUMHUYECKOH

XUMHUYECKON

XUMHUYECKOH

XUMHUYECKON

3aKOHYEHHas U TMOJIHOCThIO O(opMIIeHHas paboTa cIaeTcss Ha MPOBEPKY MpernoaBaTelio.
Pabora mposepsiercs Ha opuruHaibHOCTH (He MeHee 50 %) B cucreme Antumnaruar. Ilocne
IOPOBEPKM W BHECEHHUS MCIPABICHUNA NPOBOJUTCSA 3allMTa KypcoBOil paloThl. OneHuBaeTcs
KypcoBasi paboTa ¢ y4eTOM KayecTBa BBIIOJIHEHHUS, YPOBHS 3aLIUTHl U CTEMEHH CAMOCTOSATEIHLHOCTH

npu padore.

Kpurepun onenkmn:

Onenku Kputepun u HOpMBbI OLIEHKH

«OTJIUYHO» BrictaBnsiercs  CTyIeHTY, ecnii  odopmiieHHe  paboThI
COOTBETCTBYEeT  TpeOOBaHMSM, pacueTHas  4YacTh  CJellaHa
npaBuwibHO. OmnpeneneHsl LeAM W 3aJa4d  HCCIEIOBAHUA,

IMOJIHOC BJIAACHHUC MAaTCPUAJIOM.

chopMynHpoBaHbl OOBEKT M MHPEAMET HUCCIEeNIO0BaHMs, IOKa3aHa
Teopusi Bompoca. [Ipu 3ammre paboOThl CTYIAEHT EMOHCTPUPYET
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«XOpouIo»

BricTaBnsercs CTYJICHTY, eciu opopmiieHne  paboOTHI
COOTBETCTBYEeT  TpeOOBaHMSAM, pacueTHas  4YacThb  CJeliaHa
npaBwiIbHO. OpeesieHbl el U 33]a4d UCCIICIOBaHHs, HE YETKO
ompeseNneHbl O00BEKT W MPEAMET HUCCICIOBaHUS, YacTHYHO
NoKa3aHa HWCTOpHsi W Teopust Bompoca. [Ipu 3amure padoTHI
CTYJCHT IEMOHCTPUPYET YACTUYHOE BIIAJICHUE MATEPUAIIOM.

«YAOBJIETBOPUTECJIBbHO»

BeicTaBnsiercss  CTYICHTY, eciu opopmiieHre  pabOTHI
COOTBETCTBYEeT  TpeOOBaHUSM, pacyeTHas  4YacThb  CJIeJaHa
npaBwibHO. He ompenencHsl Leinw W 3a7add MCCIICIOBAHMS, HE
chopmyIupoBaHbl OOBEKT U MPEAMET UCCIICIOBAHMS, HE IMOKa3aHa
UCTOpPUSL W Teopus Bompoca. Ilpm 3amure pabOTHl CTYACHT
JIEMOHCTPHUPYET YaCTHYHOE BIIAJCHHE MAaTEPUATIOM

«HEYAOBJIETBOPHUTECJIbHO»

BrictaBnsercs  cryneHty, eciau  odopmieHHe paboThl  He
COOTBETCTBYET  TpeOOBaHMSM, pacueTHas  4YacTh  CJeliaHa
HenpaBwibHO. Ilpu 3ammre paboThl CTYOEHT HE BIAJeeT
MaTepUaIoM
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7.3. OneHo4Hble cpeacTBa AJs NPOMEKYTOYHOH aTTeCTANMH IO HTOraM OCBOCHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Ceccus 8
Ne
i Bonpocsl k 3k3aMeHy
M3MeHeHHs B CUCTEME PETYIMPOBaHUs B 001aCTH OOpaIIeHUs C OTXOAaMH, B TOM YHUCIIE C
1. TBEPJbIMU KOMMYHQJIBHBIMU OTXOJaMHU U oTxofamu I-II kiaccoB omacHOCTH: OCHOBHOM
nepeyeHb HOPMaTUBHO-IIPABOBOM 0a3bl, 0COOEHHOCTH N3MEHEHUH.
2. AGCOpOLIMOHHBIE METO/IBL: ONMCAHUE, IPUMEHEHHUE.
3 OCOOEHHOCTH  OCYILIECTBIICHUS] IPOU3BOACTBEHHOI'O HKOJOTHMYECKOr0 KOHTPOJIS B
' 3aBUCHUMOCTH OT KaT€rOpUH 0ObEKTOB HErATUBHOI'O BO3EHCTBUSL.
[Topsimox mnpoBeneHHMs MHBEHTApU3allUM CTAllMOHApHBIX HCTOYHHUKOB U BBIOPOCOB
4 BPEIHBIX (3arpsi3HSIONINX ) BEIIECTB B aTMOC(HEPHBII BO31yX, KOPPEKTHPOBKH €€ JTaHHBIX,
JOKYMEHTHUPOBAHUS M XpAaHEHUs JAHHBIX, [TOJYYEHHBIX B PE3yJIbTaTe MPOBEACHUS TaKUX
WHBEHTAPHU3AIUN 1 KOPPEKTHPOBKH.
5 TpeboBaHust K KaTreropusiM OOBEKTOB XO3SHCTBEHHONM M (MJIM) WHOU JEATENbHOCTH!
' nepevyeHb 00BEKTOB, 0COOCHHOCTH HOPMATHBHO-TIPABOBOM Oa3bl.
6. MeTo/1bl OYHMCTKH MPOMBIIUIEHHBIX BBIOPOCOB: OCHOBHBIE METO/IbI.
7 HopmupoBaHue B 1 OTYETHOCTb B 00JIACTH 0OpaILeHHsI C OTXOAaMHU.
8. broxummueckue MeTOIbl OYUCTKH Tra30BBIX BEIOPOCOB OT 3arpsi3HEHUI.
Haunyumime AoCTynmHBIE TEXHOJIOTHMM (ONpeAeseHue, 3HAaYMMOCTb JUISl TOJTy4eHUs
9. KOMIUIEKCHOTO  3KOJIOTMYECKOTO pa3pelieHHsi, OCOOEHHOCTH UX MPUMEHEHHsI Ha
IPEIITPUITHH).
10. Omnpenenenne C33 11t 00bEKTa HETATUBHOTO BO3/ICUCTBUSI.
11 CpaBHHTENBbHAS XapaKTEPHCTUKAa TI0 KaTerOPUSIM HETaTUBHOTO BO3ICHUCTBUS TIPU
IPUMEHEHUH HOBOTO 3aKOHOJIaTeNIbCTBA (OTYETHBIE TOKYMeHThI, maTta 3a HBOC).
12, HUTC OO6e3BpekUBaHUE OTXOJI0OB TEPMUYECKHUM CIIOCOOOM (ONMHCaHHE Ppa3/esioB,
OCHOBHBIE TEXHOJIOTHYECKHE TTOKA3aTENHN).
TepputopuasibHas cxema oOpalleHus ¢ 0Txojaamu, B ToMm yucie ¢ TKO, u pernoHaJIbHBIX
13. | nporpamMmMam B oGmnacTi oOpaleHus C OTXOJaMM: OIMCaHUe, OCOOCHHOCTH, 0COOEHHOCTH
HOPMAaTHUBHO-TIPAaBOBOM 0a3bl.
14 TexHOJIOrMM OYMCTKH CTOYHBIX BOJ HAa MPHUMEpPAaX OYMCTHBIX COOPYKEHUSX (Ha mpumepe
" | ounctHbIX coopyxeHuil [IAO TOA3): ocHOBHBIE Tanbl, IPOOIEMBI.
15, NUTC VYrtunuzauus u 00e3BpeKMBAaHUE OTXO/]OB: OCHOBHBIE pa3felibl, MEPCHEKTHBHI,
TE€XHOJIOTHYECKHE MTOKA3aTeNH.
16. | buonornyeckas ouMcTKa CTOYHBIX BOJ: OCHOBBI OMOJOTMYECKOW OUMCTKH CTOYHBIX BOJI.
17 NUTC Pa3memnienne OTXOJOB MPOU3BOACTBA M MOTpeOieHHs (ONMUCaHHE pa3JIeNoB,
OCHOBHbBIE€ TEXHOJIOTHYECKHE ITOKA3aTeIN).
18. | buonornueckne GunbTphl: 06mMe cBENEHNS, KaccupuKanus OHOPUILTPOB.
19 TpeGoBaHust K MNPOU3BOACTBEHHOMY JKOJOIMYECKOMY KOHTpPOJIIO: IporpaMma M
' nopsiok oryeTHocTH 1o [19K.
20. | Pacuer 6MODUIBTPOB: BHICOKOHATPYKAEMbIE OUOPUITBTPBI.
21. [Tpon3BOACTBEHHBIN KOHTPOJIb 32 OXpaHOH aTMOC(EPHOTO BO3AyXa.
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TexHoNOrnu OYMCTKU CTOYHBIX BOJI Ha MPUMEPAX OYHCTHBIX COOPYXKEHHSIX (Ha mpumepe

22. 000 «CamPOK-Okcrmnyatanusy r.0. JKUTYIeBCK): OCHOBHBIE Talbl, IPOOJIEMBI.

23. | TpeboBaHMs K aBTOMATU3UPOBAHHBIM CHCTEMaM KOHTPOJIS.

24 [TITP®D Ne891 ot 13.07.2019r. O6 yrBepxkacHuu [IpaBui npoBeneHUs WHBEHTApU3AIUH

" | copocoB 3B B OC: ocCHOBHBIE OCOOCHHOCTH.

25. | ConeprxkaHue IpOrpaMMBbl IPOU3BOICTBEHHOTO 3KOJOTHYECKOTO KOHTPOJIS.

26. | Ilopsmok pacuera HOPMAaTUBOB COCTAaBa CTOUHBIX BOJ: aJITOPUTM pacyera.

27. | [IpuopuTeTHOCTH TOCYAAPCTBEHHOM MOJUTHKH B 001aCTH OOpaIIEHUs C OTXOJaMH.
OcHoBHOW  (opMoil  MH(DOPMAILIMOHHOIO O00ECHEeYeHUs] COOTBETCTBUSA TEXHOJIOTUI
kpurepusim  HAT nans  koHkperHeix obnacteid npumenHenus HJAT cratee 28.1

28. | ®enepanbHoro 3akoHa «OO0 oOxpaHe OKpYXKawlell cpelbl» YCTaHOBJIEHBI pa3paboTka,
YTBEP)KJICHHE U OMyOJIMKOBaHHE WH(POPMAMOHHO-TexHH4YeckuX cnpaBounnkoB (MUTC) o
HJT: nepeuens HAT (1 UTC), TexHonornueckne HOpMaTHUBBIL.

29 [TonroroBka TOKyMEHTOB B HacTu 00pamieHus: ¢ OTXOJaMH JUTSI TIOJTYYEHUS] KOMIUIEKCHBIX
9KOJIOTHYECKUX pa3pelIeHu.

30. | Pacnpenenenue cTouHbIX BOJ 10 OMODUIBTPAM.

Beenenue HoBoHM cuctembl oOpaiieHus ¢ orxomamu I-II kimaccoB omacHoctu ¢ 2021r:

31. | ocobeHHOCTH W3MEHEHUWH, IMepeYeHb HOPMATHBHO-TIPABOBOH 0a3bl, 00ecTieYMBAarOIINi
JTAHHbIE U3MEHEHMSL.

32. XeMOCOpOIIMOHHBIC METOIBI: ONTUCAHKE, TPUMECHEHHE.

33. ['ocymapcTBEHHBIN AKOJOTHYECKAN HAA30P: CYIIHOCTh, IEPEUYEHBD.

[Topsimok mpoBeneHUs WHBEHTapU3allMM CTAllMOHAPHBIX HCTOYHUKOB M BHIOPOCOB

34 | BPEAHBIX (3arpsI3HSIOIINX ) BELIECTB B aTMOC(EpHBII BO3/1yX, KOPPEKTUPOBKH €€ JaHHbIX,
JIOKYMEHTUPOBAHUS U XPAaHEHUS JAaHHBIX, OJYYEHHBIX B PE3y/bTaTe MPOBEACHUS TaKUX
VWHBEHTapHU3allMi U KOPPEKTUPOBKH.

35. VYcranoBneHHBIH nops1ok peanuzanuu POIL.

36. CucremaTtu3zanus cBeJleHui 00 UCTOYHMKAX BHIOPOCOB MPHU NMPOBEACHUN MHBEHTApU3ALIUN
BBIOPOCOB.

37. | HaumoHanbHBIN OPOEKT «IKOJIOTHS»: OCHOBHBIE 33/1a4l, HA3BaHUSI IPOEKTOB.

38 Pacripenenenrie KOHLIEHTpallMM BpPEAHBIX BEIIECTB B aTMoc(epe OT OpraHM30BaHHOTO
BBICOKOT'O0 MCTOYHHKA BbIOpOCa: MOAXO0Y K OIPEIeIEHUI0, METOJIbl pacyera.

39. | Onpeznenenue nokasaresuei BBIOPOCOB MPU MPOBEIEHUN HHBEHTApU3AIH BEIOPOCOB.

40. | Pacuer OnoguibTpoB: KaneabHble OMOQUIBTPHI.

a1 JIoKyMeHTUpOBaHUE U XpaHEHHE JTaHHBIX, MOJYYEHHBIX B pe3ylbTaTe WHBEHTapU3alUU

" | BBIOPOCOB.

42. | APpOTEHKH: IPUHIUIIBI OYUCTKHU CTOUYHBIX BOJ B a9POTEHKAX.

43, [lepexos1 Ha HOBYIO CHCTEMY HOPMUPOBaHUs ¢ Ucmoyib3oBaHneM Hammydmux JlocTymHbIX
TeXHOIOrni OYUCTKH CTOYHBIX BOJI.

44, | KatanuTudyeckrue METO/Ibl: ONIMCAaHUE, IPUMEHEHHE.

45. | CymectBytronue [IpaBuia KOHTpOIS cCOCTaBa U CBOWCTB CTOYHBIX BOI.

46. | AnnapaTbl MOKPOM U CyXOM OYMCTKM ra30B: YCTPONUCTBA, IPUHIUI IE€HCTBHUS.

47 3akoH 00 oOXxpaHe OKpykKaromieid cpeasl B pemakuuu 219-O3 B 3aBUCHUMOCTH  OT

" | KaTeropuiHOCTH OOBEKTA.

48. A1IcopOIIMOHHBIE METO/IBI: OTIMCAaHUE, PUMEHECHHE.

19, HoBasg cuctema B3aMMOOTHOIIEHMH aOOHEHTOB M  IIEHTPAIU30BAHHBIX CHUCTEM
BOJIOOTBE/ICHUS.

50. | Tepmuueckast HeWTpaau3aUys: ONUCAHUE, IPUMEHEHHUE.

51 [Inara 3a HeratuBHOe Bo3xaeciicTBue opranm3anuii BKX 3akon «O BojgocHaOXeHHH U

BOJIOOTBEICHUMY B penakuuu 225-D3 ot 29.07.2017r.
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\ 52. \ OWIBTP C MOPUCTHIM PUIBTPYIOLIUM 3JIEMEHTOM. YCTPONUCTBA, MPUHIUI ACHCTBUS.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

Ceccus

dopma
NPOBEACHUA
NPOMEKYTOYHOM
arTecTaluu

Kpurepun u HOpMbI OLIEHKHU

DK3aMeH (YCTHO)

«OTJIMYHO»

OTBeT Ha /JABa TEOPETHUECKUX
BOIIpOCA, CTYAGHT  XOPpOILO
BIIAJICET MaTEpUAIOM U OTBEYACT
Ha  OAMH  JIONOJHUTEJIbHBINA
BOIPOC C TOHUMAHUEM, [TPUBOJIUT
IpUMEpPHI

«XOpOoIIo»

OTBeT Ha JBa TEOPETUUYECKUX
BOIIPOCA, CTYJICHT XOPOIIIO
BJIaJIeeT MaTepualioM, OTBET Ha
TEOPETUUECKUI MaTepuanl OJIHOTO
U3 BOIIPOCOB HK3aMEHAIMOHHOTO
Ousieta HEMONHBINA, OTBEYaeT Ha
OJIMH JIOMOJIHUTEIBHBIN BOMPOC,
IPUBOJUT MPUMEPHI

«YHAOBJICTBOPUTCIIBHO»

OrtBer Ha TEOPETUUYECKUI
Marepuall MO0 OJHOMY U3 JBYX
TEOPETUYECKUX BOIIPOCOB
TIOJTHEIH, OTBETHI Ha

JIOTIOJTHUTEIbHBIE  BOMPOCHl IO
TEOPETUUECKOMY
9K3aMEHAllUOHHOMY  MaTepuay
Oomiera OOJDKHBI OBITH OJIM3KAMHU
K TEOPUH

«CHEYHAOBJICTBOPUTCIILHO»

He orBewaer HM Ha OoauH U3
TEOPETUYECKUX  BOIPOCOB, HE
MOKET OTBETHThL HH Ha OJWH
JIOTIOJIHUTEBHBIN BOIIPOC
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8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. O0s3aTesIbHas JUTEpPATYpa

Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocooue, yueoHo- Ton
ABTOPBI, COCTABHTEH 3arsiaBue (3aroJjioBoK) oudamoreke /
n/n MeTON4YecKoe nmocoodue, U31AHUSA
EpAKTHIYM, 1p.) HaumeHoBaHue
PARTHIEYM, AP- 3BC
YTunuzanus onacHbIX OTXOJ0B: TEXHOJIOTUS
1 MenkonsH P.I'., ITanuxun I'.H. WCTIONIb30BaHUS U YTUIIM3AIUN OMACHBIX y4eOHOoe Tmocooue 2018 9BC «Jlanby»
OTX0JIOB
TexHuka U TEXHOJIOTHSI OOpAILIEHUS C
O0TXOJaMHU KM3HEAesTeNbHOCTU. B 2-X
2 | Beromkun A.T'. A A y4eOHOoe mmocooue 2018 OBbC «Jlaub»
gactax. Y. 2. [lepepaboTka u yruim3amnus
MPOMBIIUICHHBIX OTXO0JIOB
DkoJoruueckast 0€30ImacHOCTh Ha
3 | lIupokos FO.A. yuebHoe rmocodue 2018 OBC «Jlanb»
IpeInpUITUN
AbakymoB 10.0., /lembsiHOB
E.J., 3yiikor C.C., Koznos Y1unuzanus oTX040B MPOU3BOJICTBA
4 A3y ’ H /OB TP s yaeOHoe mocodue 2018 ObC «Jlanb»
A.B., Crynuukos B.I1.,,
MenbsHukoB 2.J1.
TexHOMOruu 3alrThl OKPYKarOIEH cpeibl
5 | Beromkun A.T'. Hl Py HIeH cped yuebHOoe mocodue 2019 OBbC «Jlanb»
OT OTXOJIOB MPOM3BOJICTBA M MOTPEOICHNUS
8.2. lonotHuTEIBHAS JIATEPATYPa
KosmuecTtBo B
Tun (yueOHHMK, yueOHOe .,
HAYYHOI
Ne nocoone, yaeoHo- T'on
ABTOpBI, COCTABUTEHN 3arsaBue (3aroJi0OBOK) onodauortexe /
n/m MeTOoAnYEeCKoe IMocodue, u31aHus
NPAKTHIYM, 1p.) HaumenoBanmue
p » AP 3BC
1 CoBpeMeHHbIe TPOOIEMbI SKOJIOTHH N
Pynenko E.1O. p P ’ 71a060paTOPHBIA MTPAKTUKYM 2018 ObC «Jlanb»

9HEPro- U pecypcocOepexeHus B




Tun (yueOHMK, yueOHOE

KoanyecTBo B

HAYYHOH
Ne nocoone, yuedoHo- Ton
ABTOpBI, COCTABUTETH 3arsnaBue (3aroJ10BOK) oudamorexe /
n/n MeTOoaHYEeCKoe Mmocodue, H3JaHus
pAKTHKYM, Ap.) HaumenoBanue
p YM, p. 3BC
OMOTEXHOJIOTUU
IIpomecchl u anmnapaTbl XMMHYECKOU
2 bapanos [I.A. pott P yaeOHoe TTocooue 2020 OBbC «Jlanb»
TEXHOJIOTHH
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8.3. Ilepeuennr mpodeccHoHAIBLHBIX 0a3 TaHHBIX M HMH(POPMAIHOHHBIX CHPABOYHBIX
cucTeM

— PenmxauHr orxogoB. Crnenuanu3upoBaHHOE WH(POPMAIMOHHO-aHATUTUYECKOE
u3aHue B oOjactu mnepepaboTku oTxonoB. JKypHanm nyOnHMKyeT MaTepuabl, IMOCBSIICHHbBIE
npobiemaMm cOOpa, TPaHCHOPTUPOBKH, MEpepadOTKH, YTWIM3ALMKM M 3aXOPOHEHHUS OTXOOB.
Hoctynen nonHotekcToBbld apxuB ¢ 2006 mo 2009 rox u aHHOTHPOBAHHOE COJEP)KaHUE BCEX
HOMepoB xypHana ¢ 2010 rozaa: http://www.wasterecycling.ru/

- TBepable ObITOBbIe 0TXO0ABI. Ha crTpaHumax >xypHana OCBEIIAIOTCS BOMPOCHI
opraHuzanuu c0opa, COPTUPOBKM M TPAHCIOPTUPOBKU OTXOJOB, NPUMEHEHHUS COBPEMEHHBIX
TEXHOJOTUH W o0OpynoBaHWsl i TMepepaboTKH, ONBIT POCCHMCKHX H  3apyOeKHBIX
npennpuatuii. Bxogur B cucremy PUHII. Jloctynnbl nosiHbie TeKCThl ctateit ¢ 2005 no 2007 rox
Y aHHOTUPOBAHHOE cojiepKaHue HoMepoB xypHana ¢ 2008 roga (¢ IOCTYNOM K MOJHBIM TEKCTaM
OTIeNbHBIX NyOnukauuii). st mpocMoTpa crarteii Heo0X0AMMO MNPOITH PperucTpanuio:
http://www.solidwaste.ru/magazine/archive/2005.html

- American Journal of Engineering and Applied Sciences. Peren3upyembiii
KypHaJI - MyOJIMKYeT pe3ylbTaThl HMCCIENOBAHUW B 00JAcTH WMHXKEHEPHBIX HAyK (MIPHUKJIaJHas
¢u3MKa ¥ MpUKIaIHAsg MaTEeMaTHKa, aBTOMATH3allUsl M YOpPAaBJICHHE, XUMHUYECKash TEXHOJOTHS,
KOMIIBIOTEpPHAsl TeXHUKa, MH()OPMATHKY, WHXEHEPHBIE JaHHbIE U pa3paboTka MPOrpaMMHOTO
o0OecrieyeHus, SKOJOTHUYECKasi WH)XKEHEPHUS, JJIEKTPOTEXHUKA, IPOMBIIUICHHAsS WHXKEHEpUs,
nH(pOPMaLMOHHBIE TEXHOJIOTUH M MH(OpPMATHKA, MaTepPHAIOBEICHNE, U3MEPEHUE U METPOJIOTHUS,
MalIMHOCTPOEHUE,  MEOUIMHCKas  (u3MKa,  dSHEpreTuka, oOpaboTka  CHUTHAJIOB U
TesiekoMMyHuKaruu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. Xypuan mpegocraBiseT CBOOOAHBIM JOCTYN K
HAyYHBIM TYOJIMKAIMSAM 10 CIICIYIOIIMM TEeMaM: WH)XCHEpHbIC, (DU3MYecKne, MaTeMaTHYeCKUe
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,  OJEKTPOTEXHHUKA,  MAIIMHOCTPOCHHUE,  HSHEPreTMKa, aBTOMOOMJIECTPOEHUE,
Omoxummyueckas WHXXEHEepHs, CTpOUTEIbHAS MHXXEHepUus u T.J.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KOTOpBIH 0OecledrBaeT JOCTYI K MOJHOTEKCTOBBIM 3JIEKTPOHHBIM
JKypHaJIaM NpeHa3HaueH Uil OMCKa 10 Ha3BaHMIO CTaThy (KypHana) uin no reme. DOAJ craBur
LIEJIbI0 BCECTOPOHHEE OCBEUICHHE HAayYHOH INEPUOIMKH, HAXOZAIIEHWCS B OTKPBITOM JOCTYyNE U
UCIOJIb3YIONIEH OIpeieseHHble MEephl, FapaHTUPYIOLIUE JOCTOMHOE KAauyecTBO HMX COACpKAHMS:
https://doaj.org/

8.4. IlepeyeHb NPOrpaMMHOI0 odecreYeHust

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, Oeccpounslif; Jorosop 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/ICHUSs
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPakTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)
Jlaboparopus «IIporeccsl u ammapaTsl CroJibl yYeHUYECKHUE MOHOOJIOKH, CTOJIBI,
3alUThl OKPYXKAIoIIel cpelbly. YueOHas CTyJbsl, JOCKa ayIauTopHas (MenoBas),
ayIUTOpUS AJIs IPOBEJCHUS 3aHATUI MPOEKTOP, HOYTOYK, 3KpaH NEpEeHOCHOM,
CEMHHAPCKOro TUMa. Y4yeOHas ayTuTOpUs sl | yCTAaHOBKA TEXHOJIOTHMYECKOr0 KOMILIEKCa,
1 | KYPCOBOTO NPOEKTHPOBAHHS (BBITTOTTHEHUSI MIO3BOJISAIONIAs CHU3UTH PACIPOCTPAHEHUE
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s a’poJIUCIIEPCHOMN CHUCTEMBI B
IIPOBEJICHUS TPYIIOBBIX U UHIMBUYaJIbHBIX | IPOCTPAHCTBE., YCTAHOBKA, MO3BOJIAIOIIAS
KOHCYJbTalMil YuebHas aynuTopus i CO3aTh a3POAMHAMHYECKYIO TATY
IIPOBEJICHUS 3aHATUN TEKYILIEro KOHTPOJIS U
MPOMeXyTouHOI arrectanuu (A-409)
JlabopaTopust «BbICOKOMOJIEKYIISIPHBIE Cronbl 1abopaTOPHBIE OCTPOBHBIE; CTOJIBI
COCMHEHUSY. YueOHas ayAuTOpHs IS nabopaTopHble  MPHUCTEHHBIE, CTOJIBI
IIPOBEJCHUS 3aHATUN CEMUHAPCKOT0 TUIIA. nabopaTopHble; mKad BBITSHKHOM; mIKad
VYyeOHast ayuTOpus A KypCOBOTO BEITsDKHOM 1500LLIB; Beckl ananuTH4eckue
MIPOEKTUPOBAHHUS (BHIIOTHEHUS KYPCOBBIX BJIP200; cymunbnsnii mkad Snol 58/350;
pabot). YueOHas ayAuTOpHs JUIsl TPOBEACHUS | CTO BUOPOYCTONYMBBIA; CTOJ
TPYIIOBBIX U WHAUBHUIYATbHBIX MUCbMEHHBIN; MIKa(bl Ui XUM. PEaTUBOB;
2 | KOHCYJIbTalMi. YueOHas ayAUuTOpUs JUIs TymO0a [JIsi TIOCYABI U XUM. PEaKTHBOB;
MIPOBEICHUS 3aHATUHN TEKYIIEr0 KOHTPOJISA U | XOJIOAUIBHUK «Opck»; perynsarop
pOMEXyTOUHOM aTTecTanuu (A-220) HaIpsOKEHUs bI12100; MarHuTHas
Memanka MMO2; tepmoctar UTU4;
aBTOKJIAB; MOJIMMEPU3ATOD; ITaTUB
1ab0paTOPHBIN; JI0CcKa ayJIuTOpHAas
TPEXCEKIIMOHHAS; TabypeTsl
1ab0paTopHbIe; XUMUYECKas ocy1a
KomnbroTepHslit kinacc. YuebHnas ayautopus | Ctomsl YYEHUYECKHE, CTYJbs
JUIS IPOBEJIEHUS 3aHATUH JIGKIIMOHHOTO TUMA. | YYEHHUUYECKUE, J0CKa ayJuTOpHAas
VYuebHas ayIuTOpus Ui IPOBEICHUS (menmoBast), IIK, mpoektop, 9KpaH
3aHSATUNA CEMUHAPCKOro THMNa. Y4eOHas MEPEHOCHON, pabo4Mil CTOJI, MHChMEHHBIN
ayJAUTOpUs JJIs IPOBEACHUS Ta00paTOPHBIX YIJI0BOM CTOJI, IPENOJABAT. CTOJ
3 pabot. YuebHas aynuropus Ui KypcoBOTO
IIPOEKTUPOBAHMSI (BBIIIOJHEHHS KyPCOBBIX
pabot). YueOHast ayquTopus JIJIsl TPOBEICHHS
TPYNMOBBIX U WHAUBUAYAIbHBIX
KOHCYNbTAMi YueOHast ayAuTOPHUs 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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