MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET)

b1.B./1B.06.01 [OKYMEHT NOAMUCAH
(uHOexc OucyuniuHot) ONEKTPOHHOW NMOANNCBLIO

Ceptudukat: 0104C9930041AF69884C90A90063ED2DBD
Bnapeneu: KpaBuosa MapuaHHa BuktopoBHa
OenicteuteneH: ¢ 02.11.2022 go 02.11.2023

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Peumc.]mnr H yTHJIM3anud OTX0A0B

(Haumenosanue OUCYUNIUHbL)

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

HaIpaBJIEHHOCTH (TIPOdUIIB)
ParnmonanbsHOE TPUPOIOIONB30BAHKE, PEIUKIIMHT U YTHIIN3aIUs OTXO/I0B

dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2019
O6mras Tpynoemkoctsb: 7 3E

PacnpenesieHue 4acoB JUCIHUIJIMHBI 10 CEMeCTPaM

Cemectp 5

®opma KOHTPOJIsI | DK3aMeH Hroro
Bun 3ansiTuit
Jlexmn 6 6
JlaGopaTopHble 4 4
[TpakTuyeckue 12 12
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
ITpomMexyTouHas aTTecTanus 0,35 0,35
KonraktHas paboTa 22,35 22,35
CamocrosTenbHas pabora 221 221
KonTpons 8,65 8,65
Hroro 252 252




Pabouyto mporpammy coctaBui(u):
IIpenonasareins, ydeHOE 3BaHUE OTCYTCTBYET, yU€Hasl CTEIIeHb OTCYTCTBYET, [ ymuna T.IL

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuIninHbl coctaBiena Ha ocHoBanuu ®I'OC BO u yyeOHoro miana
HarpaBjeHuss nmoarotoBku 18.03.02 DHepro- M pecypcocOeperaromuye nporecchl B XUMHUYECKOU
TEXHOJIOTHH, HEPTEXUMUN U OMOTEXHOJIOTHUN

Cpok aeiicTBus padoueii nporpaMMbl IMCHMILIMHBI 10 «31» nexadps 2024 r.

YTBEPXIEHO

Ha 3aceganuu Ka(l)eﬂpbl «XUMHUYECKas TEXHOJIOTHUS U pecypcoc6epe>I<eHI/m»

(mpotokou 3acenanus Ne 2 ot «27» centsiops 2018 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp OCBOEHUS AWCHMILIMHBI — TOBBIIICHHE YPOBHS MPOPECCHOHAIBHONH KOMIETCHIIMH
CTYJIEHTOB TIIOCPEJICTBOM OCBOCHHUS TEOPETHMYECKHX U MPAKTUYECKHMX OCHOB BTOPHUYHOMN
nepepadoOTKU Pa3IMYHBIX BHJIOB OTXOJOB M MX YTHJIM3ALMH C MOJYYEHHEM IOJIE3HON PHEPruu U
BTOPUYHOTO CHIPbS U IPOAYKTOB.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, Ha OCBOCHMM KOTOpBIX Oasupyercs [OaHHas AUCLUILIMHA!
«O0mas 1 HeopraHudeckas xumus», «TeopeTuueckue OCHOBBI SHEPrO- M PecypcocOeperarnmx
IPOLIECCOBY, «AHATUTHUYECKAs! XUMU», «buoxumus», «Opranndyeckas XUMUS.

JIMCUUMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAUMO Kak

MMpEACCTBYIOLICC:

«HpOHCCCBI U alIaparbl 3allUTbI Opr>1<anmeI71 CpEABI», «Texnomorun

nepepaboTKU M YTHWIM3ALUUU OTXOJ0B 2», «IKOJOTMUECKUH MPOU3BOACTBEHHBIN KOHTPOJIbY,
«QHepropecypcocOeperaroniie TeXHOIOTHI.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIN
(Koa 1 HAMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

IIK-1. Crocoben
OCYIIECCTBIISATh
TEXHOJOTMYECKHUI
MIPOIIECC B COOTBETCTBHH C
CIIOCOOHOCTBIO
y4acTBOBATh B
COBEpIIIEHCTBOBAHUU
TEXHOJOTHYECKUX
IPOLIECCOB C MO3ULINI
9HEpro- u
pecypcocOepexeHus,
MUHHAMM3AIAN
BO3JCHUCTBUS Ha

OKPYXXAIOUIYIO CPEIy

IIK-1.1. PaspabatpiBacT wu
peanu3yeT MEpOINpHUATHS IO

PEKOHCTPYKIIUU u
MOJICpHHU3AIUU
MIPOU3BOJICTBEHHBIX
MOIIHOCTE €  TO3ULMI
JHEPro- u
pecypcocOepekeHmst u

MUHUMU3ALNUN BO3JEHCTBUS
Ha OKPYKaIOILYIO Cpey

3HaTh:

- TEXHOJIOTUYECKHE MPOIIECCHI C
TIO3HIIUI SHEPTo- U
pecypcocOepekeHms

Ymers:

- IPUMEHSTh NEPEJOBBIE TEXHOJIOTUH
Ha MPAKTUKE C LEIbI0 MUHUMU3ALUU
BO3JEHMCTBUS HA OKPYKAIOUIYIO CPENY

Bnanets:

- HaBBIKaAMU 110 COBepHIeHCTBOBaHI/IIO
TEXHOJOTHYECKHUX MPOIECCOB C
Y4E€TOM MUPOBBIX TEHJCHIIHI
JKOJIOTHYECKOH 0€30IIaCHOCTH U
MOJIepHI/ISaIII/II/I HpOI/I3BO)ICTB€HHI)IX
MOIITHOCTEH




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLIEr0

N KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaMMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OII€HOYHOI0
cpeacrsa)
Moayns 1 Jlexnust Nel HopmartuBHo-nipaBoBast Oa3za B
OCPEICTBOM .
Y Tunu3anus TBepAbIX oOmacti oOpamieHusi s C TBEPIbIMU 5 3 €O [TpomexyTouHbIit
- HJIalH-
KOMMYHAaJTbHBIX KOMMYHaJbHBIMU OTXOJaMU U HX TecT Ne 1
KOHCYJIbTAIIHI
otxo110B (TKO) YTUIU3alus
CamocTtosrenbHas |CaMOCTOSITENIbHOE U3Yy4eHUE
pabora TEOPETUYECKOE MaTepuajga Ha TeMY:
OcHoBHBIE METOABI  MEepepadboTKU
TBEPJBIX KOMMYHAJIBHBIX OTXOOB: .
[TpoMexxkyTOUHBII
COop W THPOMEXKYTOUHOE XpaHEHHE 5 12 - No 1
TecT No
OTXO/IOB, Mycoponeperpy3ouHbie
cranimn  (MIIC) wu BeIBO3 TKO.
3axopoHenue. [lo6ouHbIE MpoOLIECCHI,
MpPOTEKAIoIIEe TP  3aXOPOHEHUHU.
Camocrosrenbnas |CaMOCTOATENBHOE U3Yy4YEHHE
pabota TEOPETUYECKOE MaTepuaja Ha TeMYy: .
IIpoexkTpoBaHue W DSKCILIyaTallUsg 5 12 HpomexyTosbiid
P p Y TecT Ne 1

3aBOAOB TII0 CKHUIaHUIO TBEPAbIX
KOMMYHAJIbHBIX OTXOJ40B




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
[TpakTyeckoe Ob6pa3zoBanue 3arpsA3HSIOIUX Beinonnenue
3anstue Ne 1 BEILECTB pu pabote [IPaKTUYECKON
MYCOPOCKHUTaTEeNbHBIX 3aBOJIOB paboThI ¢
. Otyer no
KOHCYJIbTallen
IPAKTUYECKOMY
5 1 5 MIPEno/1aBaTelIs
3aHaTuo Ne 1 B
Ha popyme
3JIEKTPOHHOM BUJIE
U uepes
KOMMEHTapHu B
3aJJaHUSAX
IIpakTrueckoe ITonuronsr IS 3aXOpOHEHHU Beimonnenue
3aHsaTHE Ne 2 oTx0J10B. Pacuér monurona TBEPABIX MPAKTUYECKOU
ObITOBBIX 0TX0J0B. [IpoekTupoBanue paboTHI ¢ 0
. TYET 110
nosmrona 8 KOMITAC-3D KOHCYJIbTalIEN
IIPAKTUYECKOMY
5) 1 ) npenoaaBaTens
3aHATHIO Ne 2 B
Ha Gpopyme
JJIEKTPOHHOM BHJIE
U uepe3
KOMMEHTapuu B
3aJaHUSX




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
HpaKTI/I‘I;CI;OC Pacuer HOpMaTHBOB 00pa3oBaHus BLIOTHEHNE
o v
3ansTue Ne OTXO/I0B M  JIMMMTOB Ha  HX HPAKTHYECKOT
pasMelleHHE. PABOTEI ¢
. Oruer o
KOHCYJIbTallen
IPAKTHYECKOMY
) 1 ) npenojaBaTess
3aHATHIO Ne 3 B
Ha Gpopyme
AJIEKTPOHHOM BU/JIE
U uepe3
KOMMEHTapuu B
3aJJaHUsX
JlaGopaTopHoe Ormpenenenne  Kjacca  OMacHOCTH
3ansTHe Ne 1 0TXOJa  pacuéTHBIMM  METOJaMH. Ortuer o
Omnpenenenue KOMIIOHEHTHOTO 5 4 5 1abopaTopHOMY
cocTaBa OTXOJIOB. Pacuetst 3aHaTuo Ne 1 B
MoKa3arenel CTENeHH OINaCHOCTU JJIEKTPOHHOM BHJIE
KOMIIOHEHTa 0TX0J1a
JlaGopatopHoe Pacuer oOpa3oBanus ¢uibTpara u o
3ansTue Ne 2 uHpuiIbTpata ¢ Tena noiaurona TKO 5 THET 1o
nopu pa3HBIX NJIOTHOCTSX 5 4 5 f1abopaTopHOMY

3aXOPOHCHUA. OHpGI[CJ'ICHI/II/I KJ1acca

OITIaCHOCTH (l)I/mpraTa C ITOJIMT'OHA

3ausaTHIO Ne 2 B
AJIEKTPOHHOM BH/JIE




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
CamocrosrenbHas |CaMOCTOATENbHOE U3y4CHHE
pabota TEOPETUYECKOE MaTepuajga Ha TEMY:
Meroauka U3MEpPEeHUA  MAacCOBOM
JOJIM  HEePTEHPOAYKTOB B Ipodax .
grenpoayx pobas [IpomexyTOUHBIN
[I0YB, 'PYHTOB, HOHHBIX OTJIOXCHUH, 5 12 - No 1
TecT Ne
WIOB, OCaJKOB  CTOYHBIX  BOJ,
OTXO/IOB IPOMU3BOJICTBA U
noTpedeHus IpaBUMETPUYECKUM
METO10M
CamocrosrenbHas |CaMOCTOSTEIbHOE U3Yy4eHUE
pabora TEOpPETUYECKOe MaTepuana Ha Temy: 5 12 [IpomexyTouHbIil
Onpenenenye UHKA B 3arpsA3HEHHbBIX TecT Ne |
oyBax
CamocrosrenbHas |CaMOCTOSITENBHOE U3Yy4YEHHE
pabora TEOPETUYECKOE MaTrepualla Ha TEMY: 5 12 [IpomexyTOUHBIN
brorepMnyeckoe KOMIIOCTHPOBAHME. TecT Ne |
Cxuranue
CamocrostenbHas |CaMOCTOSITEIRHOE H3y4YeHUe .
[TpoMexxyTOUHBII
paboTta TEOPETHUECKOE Marepuajga Ha TeMy: 5 12 -
TecT Ne |
buokxomnocruposanne TKO
CamocrosrensHas |[Ipomexxyrounsiii Tect Ne 1 .
ITpomexyTouHbIi
pabora 5 2 15
TecT Ne 1
ITIpomexxyTounas
poMeAtyT 5 0,35 - .
aTTecTauus




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
Monyinb 2 Jlexnus Ne 2 Pertuksivar (BTOpHYHOE HOCPEACTEOM
Y Tunu3anys TBEPAbIX UCIIOJIb30BaHHUE, YTUIIU3ALINSA). 5 3 <<(]§)HﬂaﬁH IIpomexyTOUHBIN
OTXOJIOB PA3JIMYHOTO VYTunuszanust 0OTX0J0B B SHEPTUIO TecT Ne 2
KOHCYJIbTalluM»
[IPOUCXOXKIACHHUS.
Penukn Matepuanos  |[Ipaktuyeckoe Pacuer  3arps3HsromMX ~ BELIECTB B
3aHsaTHE Ne 4 BBIICJIAIOLIMXCA C OMOrasom Ha bHIOTHCHHC
nosmronax TKO TIpaKTHICCKOn
paboThl ¢
. Oruer no
KOHCYJIbTallen
PaKTUYECKOMY
) 1 ) npenojaBaTess
3aHATHO0 Ne 4 B
Ha Gpopyme
3JIEKTPOHHOM BUJIE
U uepe3
KOMMEHTapuu B
3aJaHUSX
CamoctosrenbHas |CaMOCTOSTEIbHOE U3y4eHUe
pabota TEOPETUYECKOE MaTepuajga Ha TEMY: .
Vrunuszanus u BTOpHYHAS 5 12 . TIpomexyTOuHbIiH
nepepaboTKa Tapbl M YNaKOBOYHBIX Tect Ne 2
MaTepuajoB
CamoctosarenbHas |CaMOCTOSTEIbHOE U3y4eHHe
pabota TEOPETUYECKOE MaTepuajga Ha TEMY: 5 1 ITpomesxyTOuHBIH
OneHka BapuaHTOB TepepadOTKH tect No 2
OTXO0J10B
CamocrositenbHas |CaMOCTOATEIBHOE N3y4eHHue
pabota TEOPETUYECKOE MaTepuajga Ha TEMY: 5 12 [TpomexyTouHbIit
VYTunuzauuss aBTOMOOWIIER U HX TecT Ne 2
KOMIIOHEHTOB




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
CamocrosrenbHas |CaMOCTOATENbHOE U3y4CHHE
pabora TEOPETUUYECKOE MaTepualla Ha TEMY: 5 12 [IpoMexyTOUHBII
Yrunuszanus OTXOJIOB TecT Ne 2
raJlbBAHMYECKOT0 IIPOU3BOCTBA
CamocrosrenbHas |CaMOCTOSTEIbHOE U3y4eHUE
pabora TEOpPETUYECKOe MaTepuana Ha Temy: .
[TpoMexxkyTOUHBII
Yrunuzauuss ~— TBEPIABIX  OTXOJOB 5 12 -
TecT Ne 2
METaJUIypruYecKiuX IPOU3BOJACTB U
HHEPreTUUECKUX YCTAaHOBOK
CamocrosrenbHas |CaMOCTOATENbHOE U3y4CHHE
pabora TEOPETUUECKOE MaTepHuana Ha TEMY: 5 12 [TpoMexxyTOUHBII
Yrunuzanus CTPOUTENBHBIX TecT Ne 2
MaTepUajoB
CamoctosrenbHas |CaMOCTOSTEIbHOE U3y4eHUe
pabota TEOpPETUYECKOe MaTepuana Ha Temy: .
o [IpomexyTOUHBIN
AHanu3  COCTOSIHMSI ~ BTOPHYHOM 5 12 -
TecT Ne 2
nepepadoTKu U YTUIM3AIHUN
MOJIMMEPHBIX MaTEPHUAJIOB
CamoctosrenbHas |CaMOCTOSTEIbHOE U3y4eHUe
pabota TEOpPETUYECKOe MaTepuana Ha Temy: [TpomexyTOuHBIN
5 12 -
Omnpenenenue AITAB B TecT Ne 2
IPOM3BOJICTBEHHBIX OTXO/1aX
CamocrositenbHas |CaMOCTOATEIBHOE N3y4eHHue
paboTta TEOPETUYECKOe MaTepuaja Ha TeMYy: .
[TpomMexxyTOUHBII
CnocoOsl Mou(pUKAIMA BTOPUYHBIX 5 12 - No 2
TecT Ne

MOJIMOJIE(HHUHOB.
OTXOJIOB TIOJTUAMHJIOB

[TepepaboTka




®opMbl TEKYLIEr0

Bun HaumeHoBaHue TeM 3aHATHI Oo0nbem, KONTPOIH
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OII€HOYHOI0
cpeacrsa)
CamocTtosarenbHas |CaMOCTOSITEILHOE U3Yy4eHUE
pabota TEOPETUYECKOE MaTepuajga Ha TEMY:
Metonsl  mepepabOTKM  OTXOJOB 5 14 i [TpomexyTOuHBIN
MOJUBUHWIXJIOPUAHBIX  IJIACTUKOB. TecT Ne 2
Yrunuzanus OTXOJIOB
MOJIUCTUPOJIbHBIX IIACTUKOB
CamocTtosrenbHas |CaMOCTOSTENIbHOE U3Yy4eHUE
pabora TEOPETUYECKOE MaTepuaja Ha TeMY:
buopasnaraemslie MJIACTUKHI B .
UHAYCTpUU yHakoBKU. IloHsTHE M 5 14 - HpomesicyTounri
CBOIicTBa OMpa3iIaraeMbIX IMJIACTUKOB. rect Ne 2
B3anmoperictsue OupaznaraeMbIx
IJJACTUKOB C OKPYXKAKOIIEH Cpeaon
CamoctosrenbHas |CaMOCTOSTEIbHOE U3y4eHUe
pabota TEOPETUYECKOE MaTepuajga Ha TEMY:
OKojoruyeckass  MapKHpOBKa  Ha
yIakoBKe. 3HaKU i1 00O3HAuCHHS
HKOJIOTUYHOCTH MPEIMETOB B 1IEJIOM
U UX OTHENbHBIX CBOWCTB. 3HAKH,
MIPU3BIBAOIIINE K CcOEPEKEHUIO 5 1 TIpoMexKyTOUHBbIiT
OKpYKaroleu Cpeabl. 3Hakw, B tect No 2

OoTpaxkaromue OIMaCHOCTb MNpEaAMETa

JUIs  OKpykaromiei cpensl. OOmue
TpeOOBaHUS K COJICPKAHUIO
IKOMapPKUPOBKU B Poccun.
PeKOMeHI{aHI/II/I 10 IMPUMCHCHUIO

9KOMAapKUpPOBKH TOBAPOB

10




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm, p
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
CamocrosrensHas |[Ipomexxyrounsiii Tect Ne 2 . 5 15 T[IpOMEKYTOUHBIIT
pabora TecT Ne 2
HTorosslii TECT
5 8.65 40 3auer
Hroro:| 252 100

11




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[lpu  peanmsanmu  y4eOHOTO  Kypca  IUCIUIUIMHBI ~ HCHOJB3YETCS  TEXHOJIOTHS
JUCTAHIIMOHHOTO OOydYeHHus, BKIIOYAMOMIAs JIEKIUM M J1a0opaTopHble paboOTBl IMOCPEICTBOM
AJNIEKTPOHHBIX  y4EOHO-METOJUYECKUX MAaTEepHalioB, pa3MEIICHHBIX B oOyd4aromed cpene ¢
UCIIOJIb30BaHNEM KOMITBIOTEPA, TIOIKIFOUEHHOTO K ceTu MHTepHeT.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI
HpI/I OCBOCHHUHU TCMbI HeO6XOI[I/IMOZ

° HU3YUUTHh y‘Ie6HBII‘/1 MaTcpHral o AUCHUILINHE «PGLII/IKJII/IHI‘ " yTUJIA3alus OTXOOO0B»,
HCIIOJIb3Ys JIGKHHOHHBIﬁ MaT€pHrall U MaT€pHrall OMOJIMOTEYHOTO (1)0H,I[a 8(0) ﬂaHHOﬁ TEMATHUKCE,
° AKIICHTUPOBATh BHUMAHUC HA U3YYCHHUU MCTOAUK ITPOBCACHHUA HSMCPCHHﬁ, pacycToB

I1/IB 1 HopMaTHBOB 00pa30BaHMS OTXOJIOB.

MeToaudeckue peKOMEHIAIUN K BRITIOJTHEHUIO CAMOCTOSITEIILHOW PaOOTHI:

1. U3yyeHune TeOpEeTHUECKOr0 MarepHaja [0 HM3y4aeMOW TeMe, W3JI0)KEHHOTO B y4eOHO-
METOAMYECKOM TTOCOOUH.

2. Bonpocsl 11 caMocTosATeIbHON pabOThl CTYACHTOB

1) Buasl TBEpABIX KOMMYHaIBHBIX OTXOOB.

2) YTunuszanust 0TX0A0B B SHEPTHIO.

3) YTunuzanys 1 BTopruuHas nepepadboTKa Tapbl U YIIAKOBOYHBIX MAaTEPUAIIOB.
4) [Tupoan3 NpOMBILUIEHHBIX OTXO0B.

5) OcHOBHBIE METOIbI IEPEPAOOTKH TBEPABIX KOMMYHAJIBHBIX OTXO0/I0B.

3. [MoxroroBka K 3aHATHSIM (J1a00PATOPHBIM M MPAKTHYECKUM 3aHATHIM H MIPOMEKYTOYHBIM
TecTam).

4. CamocTosTeNbHOE IMPOYTEHUE, MPOCMOTP, MHTEpHET-pecypchl, MOBTOPEHUE YUEeOHOTO
Marepuaa.

5. [loAroToBka OTYETOB IO JJAOOPATOPHBIM M MPAKTUICCKUM 3aHSATHSIM:

6. I[IpenocraBieHre oT4yeTa B JICKTPOHHOM BHJE C Ha3BaHWeM ¢aiina, Hanpumep DPT063-
16011 ITP1_WMBanoB N.U. B cooTBETCTBHE C BAPUAHTOM U TPEOOBAHUSMU K COJEPIKAHUIO OTUETA.

7. UtoroBoe TectrpoBanue mo kypcy — 40 6amio. 1 Bompoc — 2 6aywta. (20 BonpocoB B
TecTe).

12



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
OT4eTsl MO MPaKTUYECKUM 3aHATHSIM No
5 TK-1 (TTK-1.1) 1-4 u naboparopHbiM 3aHsATUAM Ne 1-2 B
9NEeKTpoHHOM Buze. IIpomexyTouHbie
TecThl Ne 1-2.

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

7.2.1 OTYer 110 NPaKTUICCKOMY 3aHATHUIO
(HaumeHOBaHUE OYEeHOUHO20 cpedcmBa)

TunoBoi npuMep 3a1aHuA

IMpakTnyeckoe 3ansaTue Ne 1. Ilosurons! 19 3axopoHenusi 0Txoa0B. Pacuer mosiurona
TBepPAbIX ObITOBBIX 0TX0/10B. [IpoekTUpoBanue noaurona B kommnac 3D.

Heab padoTbl: OCBOMTH METOAMKY pacdera AJIEMEHTOB IPEHaXHOW CHUCTEMBI i cOopa
¢unbTpaTa ¢ Tepputopuu Kapt nonurona ThO.

Teopernveckasi 4acThb

s cOopa m oTBoja QuiIbTpaTa C IUIOMIAJO0K CKIQJIMPOBAHUS OTXOJOB IMPOCKTHPYETCS
JIpEeHaXKHas! CUCTEMa, COCTOSIIAst U3 TIACTOBOTO JPEeHaXa U IPeHaKHbIX TpyO. [IpeHaxxHas cucrema
JIOJKHA OBITH 3aIIPOSKTUPOBAHA TAKUM 00pa3oM, YTOOBI 0OECIICUNTh BO3MOKHOCTh €€ KOHTPOJIS U
MIPOMBIBKM BO BpeMs JKCIUTyaTali. B Ha3eMHBIX MOJIMIOHAX B 3aBUCMMOCTHU OT HUX XapakTepa,
TUAPOJIOTUYECKUX M TEOJOTUUYECKHX YCIOBUN OCHOBAHMS TOJHMIOHA NMPUMEHSIIOT JPEHAXHU TPeX
TUIIOB: TOPU3OHTAIbHBIN, BEPTUKAIbHBIA U KOMOMHUPOBaHHBIN. V3 Bcex mepedncieHHBIX THUIIOB
JIpeHaXe TMPUMEHSEMBIX B COOPY)KEHHMHM TIOJMIOHOB, HaumbOJee YacTo BCTpEUYaeTCs
TOPU3OHTAIBHBIN TPyOUaThiii ApeHax. [ OpU30HTANBHBIN ApEHaXX MCIONb3YeTCs I MOHUKECHUS
KpUBOW JENpeccud B TeJie TOJIMTOHAa, KaK B IPOIECCE €ro CTPOUTENbCTBA, TaK U B MEPHUO]
OKCIUTyaTallMH; SBJISETCS OCHOBHBIM JPEHUPYIOUIMM SJIEMEHTOM MPOTUBO(MUIBTPAIMOHHOTO
9KpaHa, O0O0ECIeUMBAIONIMM CHIDKCHHME JaBJICHUS BOJBl Ha HIDKHHM CJIOW DJKpaHa W OTBOJ
(bUIbTPAIIMOHHBIX BOJ. B KOHCTPYKTUBHOM OTHOIIEHUU OH COCTOUT U3 JIBYX OCHOBHBIX DJIEMEHTOB:
TOPU3OHTAIILHON Mep(OpUpOBaHHON TPYOBI, MPOKIIAILIBAEMON IMOJ] YKIOHOM He MeHee 1 %, u
oOpaTHOro (PUIBTpa, YKIAABIBAEMOTO MO MeppopupyeMoil YacTH WIM BCEMY MEPUMETPY TPYObl
(pucyHok 1).
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1 — cBanoOYHBIN IPYHT, 2 — APEHAXHBIN CIIOH, 3 — JpeHa)xHas Tpyo0a,
4 — MyuHepanbHbIN N30IALUOHHBIN €0, 5 — reosoruueckuii Gapbep,
6 — MIaHUPOBOYHAS OTMETKA OCHOBAHHSI KapTHI.

Pucynok 1 — KoncTpykuus ngpeHaxa u 3aliuTHOro 3kpana noiaurosa ThO

Matepuansl, IpUMEHsSEMbIE JUIsl YCTPOMCTBA IUIACTOBOIO JpEHa)Xa M JPEHAXKHBIX TPYO,
JIOJDKHBI ObITh XUMUYECKU U OMOJIOTMUECKH YCTOMUYUBBI M NOJAOUPAIOTCS TaKUM 00pa3oM, YTOOBI
XUMHKO-(HU3UIECKHEe CBOMCTBA (huibTpaTra U Mexanndeckue Bo3zeiictus ot ThO He npuBenu ObI K
OoTKa3aM B pabore cucreMmbl. [ BOJOOTBOJAIIETO CJIOS JOJDKHBI NPUMEHATHCS HPOMBIThIE
MaTepHalbl, IPEANOYTEHUE OTAACTCS MaTepralaM ¢ YacTULAaMH Kpyrion (opmel. Pasmeps! gacTuiy
MarepHaia, IPUMEHSEMOro /sl BOAOOTBOASIIETO CJ0s, JOJDKHBI HaXOAUThCsA B mpexenax 16-32
mMm. s oTBenmeHuMs (uIbTpaTa HMCHONB3YIOTCS TPYObI, 2/3 KOTOpBIX MeppOpUpPOBaHBI WU
npope3anbl. Hanmenpmii quaMeTp qpeHaxHbIX TpyO posnkeH Ob1Th 300 MM. TpyOsl AOIKHBI OBITH
YIOKEHBl TaKUM O0pa3oM Ha MOBEPXHOCTH CHHTETHYECKOW THAPOU3OIIUHN, YTOOBI (HIBTpAT
OTBOJAMJICSI CO Bcel MOBEPXHOCTHU TMosiuroHa. IIpoyHocTs TpyO Ha cXkaTue JODKHA OBITh
OIpeZEIIEHa PACYETOM.

Pacuer npeHaxkHOll cucTeMbl (YKJIOHBI M YacTOTa pAaclOJIOKEHUS JPEHAXHBIX TPYO)
IIPOBOJIUTCS HA OCHOBAHWM IIPOEKTA IPEHAKHOW CHUCTEMBI ITOJIMIOHA, UCXOAS M3 I'€0JIOTMYECKOM,
THJIPOTr€0JIOTHYECKO, THIPOIOTHYECKOH 0OCTaHOBKH.

Cobupaemblii U1 OTBOJMMBIA C MONUroHa (UIBTPAT COOMPAETCS B KOHTPOJIbHBIE MPYIbl U
3aTeM IIOJIBEPIraeTCsl OUUCTKE.

Pacuer npenaxka BeyT B TaKOil OCIEA0BATEIBLHOCTH.

OnpeiensIoT MPUTOK QUIBTpaTa K ApeHe, M>/cyT.Ha 1 .M 10 popmyre 1:

_4F
T

Q (1)

ap

TZie q — pacyeTHOe HHUITPAIMOHHOE MUTaHNe, M/B CYTKH Ha 1 M,
F — Botoc60pHast TIoma b MOJIUIOHa, M2,
| ,p—UTHHA IPEHBI, M.

[TocunTtaB 3HaYeHHEe WHOUIBTPAMOHHOTO TMHTAHUS, OMPEACNSIOT TOJOKEHUE KPHUBOU
JIETIPECCUM Ha TpaHuIaX MojguroHa. I[Ipu ycTpoilcTBE OJMHOYHOW JIPEHBI, PACIOJI0KEHHON B
CepeauHEe OCHOBAHUS MOJIUTOHA (PUCYHOK 2).

B cnydae BbICOKOTO mMoabEMa JENPECCHOHHOW KpHUBOW M BhICAYMBAHUM (UIbTpaTa Ha
OTKOCax IOJIMTOHA, OJMHOYHOM JApeHbl — HepocTaToyHo. [loaToMy HEOO0XOAMMO pPaccMOTpPETh
YCTPOMCTBO HECKOJIBKUX APEH, KaK 3TO MOKa3aHO Ha PUCYHKeE 3.
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T A A

H — BbICOTa IENTPECCHOHHOM KPHBO;
R — ropuzoHTanpHas npoeKuus AENPECCUOHHON KpHUBOH.

Pucynok 2 — Cxema ipeHaxka ¢ OJMUHOYHOM JIpeHON

BricoTa BBIKIMHUBAHUS JCTPECCHOHHON KPUBOW HAa OTKOCE IMOJHWIOHA, M, HAXOJTUTCS TIO
dbopmyne 2:

Q'R
H= | @

rae R — ropusoHTanbHast MpoeKLysi KpUBOM JAENIPECCUH, M;
K — ocpennennslit K03(hGUIHEHT GHIBTPAUN CBAJOYHOTO IPYHTA, M/CYT.

~or | e

(T

A

B/2

S

7

B

A

B/2

H — BpIcOTa IenpeccnOHHON KPUBOI;
B — MexnpenHoe paccTosiHuE.

PI/ICYHOK 3 —Cxema ApCHaKa C HCCKOJIbKUMU JpCHAMU
Toma, 3aaaBasiChb Tpe6yeM0171 HOpMOI‘;I OCYHICHUA TEJIa IIOJIMTOHA Hl, BBIYHUCIIAIOT

MEXJIPEHHOE PACCTOSIHUE.
MesxapeHHOoe pacCTOsIHKUE, M, PACCUUTBIBAETCS 1O Gopmyie 3:

15



K
B=2-H,- |— 3)

PacueTHoe unciio AOpPEH,

N=— (4)

rae Bk — pacueTHas mmpuHa (1JiMHa) KOTIOBaHA, M;
B — MexxapeHnHoe paccTosHue, M.
VY TOUYHEHHOE MEXAPEHHOE PacCTOsSHUE, M, HAXOIUM 110 (hopmyrte 5:

B
Bl = _k
N ()

BHyTpeHHuil 1uameTp ApeHaXHbIX TpyO MOAOMpaloT, 3a/1aBasCh 3HAYEHHUEM IMPOI0JIBHOIO
YKJIOHA JAPEHBI U yJIeNbHOT0 MPUTOKA (UIIbTpaTa.

IIpumep pacuyera.

Onpenenutb HEOOXOAUMOE KOJIMUYECTBO JAPEHAXKHBIX TPYO U PACCTOSHUE MEXAY HUMH, Ha
noyimrone miomaapo — 50 ra (mmpuHa kotioBana 500 M.), ¢ BBICOTOM OTKOCOB — 7 M, B KaueCTBE
CBAJIOYHOI0 TpyHTa ucronb3yercs cynech (K= 0,7), mpu pacueTHoM UHOUIBTPAMOHHOM MUTAHUU
500 MmmM/ron, nTUHA IPEeHBI OepeTcs paBHas JuyHE KoTioBaHa — 1000 M.

1. PaccuntbiBaeM cpeHeCyTOUYHOE MH(DUIBTPALIMOHHOE TUTAHHE:

q=500/365=1,37 mm/cyT,

MepPeBOIUM MOJTy4YeHHOE 3HadeHune B M/cyT — g = 0,00137

2. OnpenensieM MpUTOK GuibTpaTa K napene (popmyna 1):

Q=0,00137 - 500000 / 1000 = 0,69 m3/cyT. Ha 1 .M.

3. OmpenensieM BBICOTY JAETPECCHOHHON KPUBOW MPH 3aJ0KEHUU OJHOW JIpeHbl (popMmyina
2): Tak kak 3ajl0’keHa OJIMHOYHAS JIPeHa M0 CepeHe KOTIoBaHa muprHa kotoporo 500 M, paauyc
JENPECCUOHHON KPUBOM (paccTOsIHME OT OTKOCA IOJIMTOHA JI0 JPEHbI) 6epeM paBHBIN 250 M.

0,69 - 250 c
H = 07 15,7 m

4. CpaBHMBaeM MOIYYEHHOE 3HAUEHUE BBICOTHI JENPECCUOHHON KPUBOM C BBICOTON OTKOCOB
MOJINTOHA: BBICOTA BBIKJIMHUBAHUS JETIPECCHOHHON KPUBOW MPEBBIILIAET 3HAYEHHUE BHICOTHI OTKOCOB
MOJIMTOHA, CIIE0BATENbHO, MPON30iiIeT BhicaunBanue ¢puibTpaTa. OMHOM JpeHbl HEJOCTATOYHO.

5. 3agaBasch TpeOyemMoil HOPMOIT OCYIIIEHUS Tejla TTOJIUTOHA, PABHOW BBICOTE OTKOCOB — 7 M.
BbIUHCIIsiEM 110 popmyie (3) MeXIpeHHOE pacCTOSHHUE:

0,7
B=2'7" |——===316,5

0,00137
6. Berumcnsiem pacueTHOE YUCIIO ApeH 1o dopmye (4):
500
N = = 1,58
316,5

OxpyrIisieM MOJIy9eHHBIN pe3yNbTaT J0 IeJIOT0o B 00JIbIIyI0 CTOpoHy, N = 2.
7. YTOUHEHHOE MEXAPEHHOE pacCTOsIHUE orpeienseM o dpopmyse (5):
B1=500/2 =250 m.
3agaum 11 CaMOCTOSATEIbHOTO BBINOJTHEHHU S
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1. Onpenenutsb TpeOyeMoe KOJIMUYECTBO APEHAXKHBIX TPYO NMPU MPOSKTHPOBAHUU TOJIUIOHA
CO CJEAYIOUIMMHU NapamMeTpamu (3Ha4eHUs MapamMeTpoB NOJMIOHA NPEACTABICHbI 10 BapUaHTaM B
tabnuie 1): Beicota 0TkOCOB A, mMpuHa KoTioBaHa B, niuHa apeHbl paBHa JuMHE KOoTiIoBaHa C,
UHOQWIBTPAMOHHOE IUTAHWE IIOJIMIOHA (, HCHOJb3yeMbl cBanoyHble rpyHT D (3HaueHus
Ko dunrenTa GpuIbTpauu TPyHTa MPUBEICHBI B TAOIUIIE 2).

Tabmuua 1 — 3HayeHns napaMeTpoB MOJUTOHA

A M B,m C,m D
Bapuart (o 1-oit (o 2-oit (o 3-oit (o 4-oit (o 5-02"1 GyKse
OyKkBe OykBe OykBe OyKBe
bamuim) bamuum) bamuun) bamuum) Pamnnin)
AEJLP.X,D 10 500 800 CyIech 500
b, X,M,C.I,}1O 8 400 700 CYTJIUHOK 450
B,3,H,T,4,51 6 600 1000 rJIMHA 400
I,11,0,V, 111, 4 450 600 CYTJIMHOK 470
JLKIT,®, 1] 2 550 750 cyIech 490

Tabnuna 2 — 3Hauenus kodpduimeHTa GUIbTpaLuu rpyHTa

CBanouHslil rpyHT CyIIeCh CYTJIMHOK IJIMHA
K, m/cyT 0,1-0,7 0,005-0,4 0,005

2. OmnpenenuTh AOCTaTOYHOE JIM KOJIMYECTBO APEHAXKHBIX TpyO E 3amokeHo Ha MOJIUToHE,
UMEIOLIEM CIIEAYIOIIUE XapaKTePUCTHKH: BbICOTA OTKOCOB A, IIMpUHA KOTJIoBaHa B, nnuHa
koTyoBaHa C, MCIOJIb3yeMblil CBAJIOUHBINA IpyHT D (3HaueHus koadduureHTa GuibTpaun rpyHTa
npuBeZeHbl B Tabiume 2), WHOWIBTPAMOHHOE MUTaHWE MONMUToHa (. JnmHa npeHsl Oepercs
pPaBHOH JUIMHE MOJIUIOHA (XapaKTEPUCTHKH MOJIMTOHA MTPEICTaBICHBI 0 BapuaHTaM B Tabnuue 3).

Tabnuua 3 — XapakTepuCTUKHU MOJIUTOHA

Bapuant A M B,m C,M D E q
(o 1-oit (o 2-oit (o 3-oit (o 4-oit (mo 5-oit | (mo 6-oit
OykBe OykBe OykBe OykBe OykBe OykBe
bamunuu) | ¢pamunun) | ¢pammwiuu) | pamwinu) | pamMunauun) | pamMuInn)
AE,JLLP.X,D 6 400 400 cyrmuaok | 10 600
B, X,M,C,ILLIO | 10 500 600 Cynech 8 500
B,3,H,T,4,51 9 550 700 rJIMHA 6 400
I, 1,0,V 111, 8 475 500 CyrmuHOK | 9 450
JLKIT,®, 1] 7 450 550 TJIMHA 7 550

3. Omnpenenuts ANUHY JpPEHAKHOM CHCTEMBI, 3aJI0)KEHHOM Ha IIOJUTOHE, HMMEIOIEM
CIEAYIOUIME XApAKTEPUCTHKU: BBICOTA OTKOCOB A, mUpWHA KOTJIoBaHa B, mimmHa kotnoBaHa C,
UCTIOJIb3YeMbIi CBaJIOYHBIN IPpyHT D (3HaueHust kodpduureHTa GUIbTpaluy IPyHTa IPUBEIECHBI B
tabnuue 2), "HQUIBTPALIMOHHOE MUTaHuE MOJUroHa . JlimHa ApeHaxHbIX TpyO Oepercs paBHas
3HaueHuto B. Haiitu paccrosHue Mexay ApeHamMu U YAENIbHBI NPUTOK Ha | MOTOHHBIA METp
JIPEHBI, UCTIONB3Ys CIIEYIONIMe JaHHbIE (Tabmuia 4).
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Taobnuua 4 — VicxonHble 1aHHBIE

Bapuant A M B,m C,m D q
(o 1-oit (o 2-oit (o 3-oit (o 4-oit (o 5-oit
OykBe OykBe OykBe OyKBe OykBe

bamuim) bamuum) bamuum) bamuum) bamuum)
AE,JILLP.X,D 10 500 1000 CYTJIUHOK 450
b, X,M,C.I,}O 8 600 800 Cymnech 400
B,3,H,T,4,51 7 400 900 cyrech 500
11,0,V 11I, 9 450 800 CYTJIMHOK 475
JLK T, @, 1] 8 550 1000 rJIMHA 425

4Ilo paccuuTaHHBIM MapaMeTpaM CHPOEKTUPOBATH IOJHUIOH C TOMOIIBIO MPOTrPaMMBbl
komrac 3D.

5. OTBETUTH Ha KOHTPOJIbHBIE BOPOCHI:

1) daiiTe onpenencHue qpeHaKHON cucteMbl monmronoB ThO u ee HazHaueHue?

2) HazoBuTe KOHCTPYKI[HOHHBIEC DJIEMEHTBI IPEHAKHOHN cucTeMsl nosurona ThO?

3) Onpenenenne mwiotaoctu TKO.

4) Onpenencuune qucrnepcHocTr TKO 1o ckopocTr ocakaeHus..

5) IMonuronsr Ha Tepputopun CaMapckoit 00JacTH.

6. [ToAroTOBUTH OTYET MO MPAKTUYECKOMY 3aHATHUIO.

7. ®opma oTYeTa MO MPAKTUUECKON padboTe

TUTYIbHBIN JTUCT

Ha3zBanue 1 HOMep NPaKTUYECKOro 3a1aHUS

Llenp u 3amaun

TeopeTnyeckas 4acThb

HcxonHble JaHHBIE

Pacuer

PGSYJ'IBTS.TBI pacucTa U BBIBOJBI 110 pa60Te

OTtBeTH Ha KOHTPOJIbHBIC BOIIPOCHI

Kpurepun onenkmn:
5 0GaJIOB — CTYJEHT BBIMOJHWI paboTy B MOJHOM 00Beme, 0e3 ommnOok. OTBETHI Ha BCE
MOCTaBJIEHHBIE €MY BOIIPOCHI.

18



4 Gaya — CTYIEHT BBIIOJIHUI paboTy B MOJTHOM oObeMe. Jlomyctuin oany ommoKy. OTBeTHI
Ha BCE ITOCTaBJICHHBIE €My BOIPOCHI.

3 Gaya — CTYIGHT BBIMONHII padoty. Jlomyctun oqHy omuoOKy. OTBETHII TOJBKO HA OJIUH
BOIIPOC.

2 Oamna — CTYJIEHT BBIMONHUI padory. Homyctun 6onee 2 ommbok. OTBETHI TOJIBKO HA
OJIH BOIIPOC.

1 6amn — ctyaeHT BhIMONHUI paboTy MeHee yeM Ha 50%, He OTBETHJI HU Ha OJIMH BOIIPOC.

0 6anyIoB — CTYZIEHT HE BBHIOJHMI paloTy.

7.2.2 OT4er 1o 1a00paTOPHOMY 3aHITUIO
(HaumeHosamue oyeHouHo20 cpeocmsa)

Tunosoii npumep 3axaHus

JladoparopHoe 3ansitue Ne 1. OnpenesieHue KJacca OMACHOCTH OTX0a PacCHYEéTHBIMM
MeToaaMu. OnpeneneHne KOMIIOHEHTHOIO COCTaBa O0TX00B. PacueTnl nmokasareseil creneHu
ONACHOCTU KOMIIOHEHTA 0TXO0/A.

DKoJoTHYecKasl OMacHOCTh OTXOJa — KayecTBO, KOTOpOEe TPEACTaBiIseT CcoOoM
COBOKYITHOCTh OITACHBIX CBOWMCTB, HAXOMISIIUXCS B (DYHKIIMOHATLHOM EIMHCTBE U CIIOCOOHBIX
OKa3bIBaTh OTPULATEIBHOE BO3/ICHCTBUE HA OKPYKAIOLLYIO CPEAY U YEJIOBEKa.

OrnacHble OTXO0JIbI — OTXO/IbI, COJIEPIKAIIME B CBOEM COCTaBE BEIIECTBA, KOTOPHIE 00JIadat0T
OIHUM U3 OMNACHBIX CBOWCTB (TaKUM KaK TOKCHUYHOCTb, WH(EKIHOHHOCTh, B3PBHIBUATOCTb,
M0’KapOOMacHOCTbh, BBICOKAsI PEaKIIMOHHAS! CIOCOOHOCTH) M IPUCYTCTBYIOT B TAKOM KOJMYECTBE U B
TakOM BHJI€, YTO MPEACTABISIIOT HENOCPEACTBEHHYIO WM IMOTEHUUAJIbHYIO OIACHOCTh MJIf
37I0POBBS JIIOJIEH WM OKPY>KAIOIIEH CpeJibl KaKk CAMOCTOSITENIBHO, TaK M TP BCTYIUICHUH B KOHTAKT
C APYTMMH BEIIECTBAMHU.

Ornpezenenue Kiacca ONacCHOCTH MPOMBIIIUICHHBIX OTXOJ0B OCYIIECTBIISIETCS HA OCHOBAaHUH
pacuera UHJIEKCa OMACHOCTH.

NHpexkec onacHOCTH OTXOJIOB — MHTErPAJIbHBIN MOKAa3aTelb, XapaKTEPU3YIOIIMNH OMacHOCTh
0TXOJa IIPU €r0 BO3ACHCTBUU HA OKPYKAIOILYIO CPEAY U YEJIOBEKa.

Kiacc omacHocT 0TX0/la — XapaKTepUCTUKA OTHOCHTEIBHOW JKOJIOTMYECKOW OIMAaCHOCTH
0TXOJa, BbIp@)KEHHAs! B BHJI€ YMCJIa, KOTOPOMY COOTBETCTBYET ONPEEICHHOE 3HAUYEHHE MHIEKCa
OTMIACHOCTH OTXO0/1a.

YCcTaHOBNEHHBIM KJacC OMAacHOCTH OTXOJa OmpefenseT TpeboBaHUS K BBIOOPY Taphl,
croco0aM XpaHEHHUs, TPAHCIOPTHUPOBKU OTXOJOB U K OOBEKTaM pa3MelleHus OTXO0/A0B. B
3aBUCHMOCTH OT KJIacca OMACHOCTH YCTaHABIIMBAETCSI HOPMATHUB IJIAThI 33 pa3MELIEHUE OTXO0B.

NHpnekc omacHOCTH OTXoAa OMNpeAeNsieTcsl pPacyeTHBIM METOJIOM C HCIOJIb30BaHUEM
TUTUEHUYECKUX XapaKTEPUCTUK M TOKCUKOMETPUYECKUX [AapaMETPOB BEIIECTB C YYETOM
B3aMMO3aMEHSIEMOCTH HEKOTOPHIX M3 HUX. OIlleHKa KJiacca OMAaCHOCTH OTXO0Jia CJIIOXKHOTO COCTaBa
MIPOU3BOJUTCS IO COEAUHEHUSM, ONIPEIETAIOIIUM YPOBEHb TOKCHYHOCTH OTXO/a.

1. Onpenenenue Kiacca OMacCHOCTH MTPOMBIIIUIEHHBIX 0TX0/10B Ha ocHOBe [1JIK xumudeckux
BEILIECTB B IMOYBE.

Pacuer unnekca onacuoctu (Kj) Bexyt mo dpopmyse 1:

g _ K (
(S + Co; 1)

rae [1JIKi — npenenbHO AomycTUMAasi KOHUEHTpAIUsi TOKCUYHOTO XMMHUYECKOTO BEIIECTBA,
COJIEpXKAIIErocsi B OTXO/IE, B TTIOUBE, MI/KT;

S — K0d(pIUIMEHT, OTpa)xarolIMii pacTBOPUMOCTh €r0 B BOAeE, Oe3pa3MepHbBI U paBHBIN
PacTBOPUMOCTH JTAaHHOTO XUMHUYECKOTro BemiecTBa B rpammax Ha 100 r Boasl nipu 25 °C, neneHHOU
Ha 100. 3HaueHue BenmuuHbl S HaxoauTcs B uHTEepBaie oT 0 mo 1. [Ipu pacTBopuMocTH Oosbiie
100 r B 100 r Boab! K03 (HULUEHT MPUHUMAETCS] paBHBIM 1;
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Cp — coaepkaHue JaHHOTO KOMIIOHEHTa B OOIIEH Macce OTXoa, MaccoBas A0S, 1 —
MOPSAIKOBBIM HOMEP JAHHOTO KOMIIOHEHTA.

Bennuuny Ki okpyrisitor 1o 1-ro 3Haka nocie 3ansiTou.

B ciyuae, korja omacHOCTh OTXOJa OIpeNesseTcs] M0 KaTHOHY WM aHHOHY TOKCHYHOTO
KOMIIOHEHTa OTXOJa, WCIIOIBb3yeTCs PACTBOPUMOCTh KOMIIOHEHTa OTXOJa B IMEpecueTe Ha KaTHOH
(aHMOH).

2. Onpenenenue kiacca onacHocTH rpu orcyrctsuu [1JIK B mouse/

Pacuer unaekca onacHoctu (Ki) BemyT s KaKaoro KOMIOHEHTa 0TXoja 1o popmyie (2),
ucnonb3ys BenuuuHy JI1J[s0 Ut JaHHOrO KOMIIOHEHTA.

JIlso — cpeansisi cMepTenbHasi /1032 MpPU BBEIACHUHM B KeNMynoK, Mr/kr. [Ipu Hamuuuu B
CIIPaBOYHMKE HECKOIBKUX 3HaueHUM JI /{50 1u1s pacueTa NpUHUMAaOT MUHUMAJIBHOE 3HAYEHHE.

K = lg(J1;,) (
' S+01F+C, 2)
rne F — ©Oe3pasmepHbiii KOADGUIMEHT JETYy4eCTH MAHHOTO KOMIIOHEHTA, PaBHBIN

OTHONICHUIO JaBJCHMSI HACBHIIIEHHOTO Mapa WHAMBUAYAIbHOTO KOMIIOHEHTa B MM PT.CT. IpH
temneparype 25 °C k 760 MM pt.cT. 3HaueHue BeauuuHbl F Haxonutces B uaTepBaie ot 0 1o 1.

S — JerydecTh OMpEAENSIOT TOJIBKO JJISl BEIIECTB, HMEIOIIUX TEeMIIepaTypy KUIIEHUs Mpu
760 MM pt.cT. He Bbllie 80 °C. OcranbHble 0003HAUYEHHUS TE K€, UTO B popmyie (1).

3. Onpenenenue kiacca onacHOCTH npu orcyrerBun [1JIK xumuueckux BelecTB B Mo4Be U
JI 0.

[Ipu orcyrcrBum IIJIK B mouse u JI/{so [uisi HEKOTOPBIX KOMIIOHEHTOB OTXOJOB, HO IpHU
HaJUYMHM BEJIMYMH KJIACCOB OMACHOCTH B BO3[yXe paboueil 30HBI B ypaBHEHHE (2) MOICTaBISIOT
ycioBHbIe BennunHbl JI/[50, OpMEHTHPOBOYHO OIpenessieMble 0 MOKa3aTeNi0 Kilacca OMacHOCTU B
BO3J1yX€ paboueil 30HbI C MTOMOIILI0 BCTIOMOTaTeIbHOU TaOIHIIBI 3.

4. OmnpeneneHre CyMMapHOTO MHIEKCA OMACHOCTH.

Paccunrap K 1151 OTIeIIBHBIX KOMITOHEHTOB OTXO0/1a, BEIOMPAIOT HECKOJIBKO (HE Oojiee Tpex)
BeJyIIMX KOMIIOHEHTOB 0TX0/1a, UMEIOIINX HanMeHblee 3HaueHue Ki, mpuuem Ki< Ko< K.

3atem no gopmyiie (3) BeayT pacueT uHAEKca onacHoCTH orxoaa Ks:

— IO TPeM BeaylIMM KoMIoHeHTaM npH ycinoun 2K1>Ks;
— TI0 ABYM BeIylIUM KoMnoHeHTaM npu ycinoBuu 2K1>Kz, Ho 2K1< K3,

> n2 iy 3)
1

r7ie N — KOJIMYECTBO BEAYIIUX KOMIIOHEHTOB 0TX0/1a (n<3).
[Tocne pacuera Ky ompenensitor kjiacc omacHOCTH OTXoja 1o Tabnuie 1 mpu pacuere Ha
ocHoBe [1JIK B mouBe (1.1) unu mo Tabauie 2 npu pacyete Ha ocHoBe JIJ[50 (. 2 u 3).

Ta6J'II/II_Ia 1- KHaCCI/Iq)I/IKaHI/IH OIIACHOCTH XMMHUYCCKHUX BCIICCTB HAa OCHOBC UX HI[K B ITOYBC

Pacuetnas BenuumnHa Kz
Knacc onacHoctu CremneHb 0nacHOCTH
no [1/IK B mouBe
Menee 2 1 Upe3BbIUyaliHO OIACHBIE
Ot 2 no 16 2 BricokoonacHbie
Ot 16,1 no 30 3 YMEpEHHO OnacHbIe
Boime 30 4 MainoonacHsle

Tabnuna 2 — Knaccudukanus onacHOCTH XuMudeckux BemiecTs 1o JI/1so

Pacuernas BenmunHa Ks
Kitacc onacHoctn Crenens onacHOCTH
no [1/IK B mouBe
Menee 1,3 1 UpesBblyaiiHO ONacHbIE
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[Tponomxenue TabIUIIBI 2

Ot 1,3 10 3,3 2 BricokoonacHbIe
Ot 3,4 1o 10 3 YMepeHHO onacHbIe
Berme 10 4 ManoonacHsle

Tabmuna 3 — Kiaccel omacHocTH B BO3AyXe paboyeil 30HBI U COOTBETCTBYIOIME UM YCJIOBHBIE
BeJIMUUHBI JI /150

Kracc onacHocTH B Bo3ayxe pabodeil 30HbI OxsuBaneHt J1][s0, Mr/kr
1 15
2 150
3 5000
4 bonee 5000
INPUMEP 1.

Paccunrath kimacc onacHocTu orxoaa Ha ocHoBe I1/IK B mouBe (BapuanT 1), Ha ocHoBe JI/]50
(BapuaHT 2) ¥ UCXOJIs U3 KJIacca OMACHOCTH BEIIECTBA B BO3yXe pabouelt 30HbI (BapuaHTt 3).
CnpaBoyHble JaHHBIE O BEAYIIUX KOMIIOHEHTaX OTXOJOB M HMX COJAEpPX AaHUU B OTXOAAX
IpUBENEHBI B Tabnuue 4.
Tabmuna 4 — CopaepkaHue BeAyHIMX KOMIIOHEHTOB M CIIPABOYHBIC JaHHBIC AJI pacyeTa
KJIacCa OMAaCHOCTH OTXOJI0B

o Conepan | TIAK Temnepary | Jleransn
Ne Benymmit ue B PactBOpuMoOcC a a5t 1034 Kunacc
BapuaH | KOMIIOHEHT | KOMIIOHCH | IIOYB | Th B BOJC, I' B KHHI;HHH JI?[ OIMacHOC
Ta 0TX0/a Ta B e, 100 o ’ >0 ™1 B BP3
C MI/KT
otxoxne, % | MI/kr
Xnopodoc 5 0,5 12,3 57 2
1 Meadoc 5 0,1 0,006 13 1
Kapbodoc 5 2,0 0 190 2
bapus 5 : 36,2 2050 100 2
XJIOPHU]T
2 Harpus
P 13 - 21,2 320 2000
TeTpabopar
Hurtpoben3zoun 25 - 0,19 210 -
3 Tpuxnopbens 40 i 0 213 i 5
ol
PEHIEHUE
1. Bapuanr 1
1.1. PaccunThiBaeM MHICKCHI OMTACHOCTH BEIYIIMX KOMIIOHEHTOB OTX0/10B 10 (hopmyiie (1):
0,1
K; = Kjmetadoca = 6 105 1005 =2
0,5
Kz = KixnopO(boca = m = 2,9
2
K3 = Kjkap6odoca = 07005 =40

Ki Mmeradoca < Ki xnopocdoca < Ki kap6odoca
[Tokazarens neryyect F npuHAT paBHBIM HyIIIO, T.K. TemnepaTypa kuneHus Boime 80 °C.
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1.2. HaxomuMm cymMMapHBI WHIEKC OMACHOCTH TO JBYM BEAYIIMM KOMIIOHEHTaM, T.K.
2K1>K>, a 2K1 < Ka.
2+29
r = 22 = 1'
BBIBO/I: cormacno Tabmumsl 1 orxoxa, comepxamuii mo 5% xmopodoca, meradoca u
kapOodoca, OTHOCUTCS K 1-My KJ1acCcy OMacHOCTH.

2. Bapuanr 2.
2.1. PaccunThiBaeM WHIEKCHI OMTACHOCTH BEAYIIMX KOMIIOHEHTOB OTXOOB 110 opmyie (2):
lg100
K; xJ0puz Gapua — =49
0,362 + 0+ 0,05
lg2000

Ki TeTpoGopaT HATpUs — 0,0212 +0+ 0’35 =89

ITokazarens neryyect F npuHAT paBHBIM HYIIIO, T.K. TemnepaTypa kunenus Boiue 80 °C.

2.2. HaxoauM CyMMapHbIi MHAEKC OMACHOCTH IO JIBYM BEAYIIMM KOMIIOHEHTaM, T.K.
2K1>Ko.

4,9+ 8,9
y = —22 = 3,5

BbIBO/I: cormacHo Tabnuubl 2 0TXOH, coiepkamuid mo 5% xmopuna Oapus u 35%

TeTpabopaTta HaTpuUsl, OTHOCUTCA K 3-My KJIacCy OMAaCHOCTH.

3. Bapuanr 3.
3.1. PaccunThiBaeM HHICKCHI OMTACHOCTH BEAYIIMX KOMIIOHCHTOB OTXO0/I0B 10 (hopmyiie (2):
lg150
Ki HUTpOGeH30/Ma — 0,002 + 0+ 0,25 = 8,6
lg150

Ki TpUXIOpGeH30aa — m = 5;4'

IToka3zarens nerydyectd F mpuHAT paBHBIM HYIIO, T.K. TeMuepaTypa kumnenus Boie 80 °C.

3.2. Haxomum cymMMmapHbI HMHIEKC ONACHOCTH IO JIBYM BEIYILUM KOMIIOHEHTaM, T.K.
2K1>Ka.

54+8,6
y = T = 3,5

BBIBO/I: cormacuo Tabnuie 2 otxon, coxepxkammii 25% uHutpobOenzoma u 40%
TPUXJIOPOEH30/1a, OTHOCUTCS K 3-MYy KJIacCy OMacHOCTH.

AJaroput™m padoTsI:

1. PaccunTaTh Kj1acC OMACHOCTH OTX0J1a OTPAOOTAHHOTO YIJIS /10 U MOCJe 00€3BpEKUBAHMSL.
HcxonHple JaHHBIE 10 BapuaHTaM IpuBeAeHbl B Tabmune 6. Otxon oTpaboTaHHOIO
AKTUBUPOBAHHOTO YIJIA COACPKUT OJIHO U3 OpPraHWYECKUX BEHIeCTB: a) xJjopodopMm; O)
YETBIPEXXJIOPUCTBIM yriiepoa; B) OEH30J; T) MNEPXJIOPITHIICH; JA) TOMYoJ. YTOib MOABEpPIid
00€e3BpeKUBAHUIO, IPU 3TOM COJIEP)KAHUE OPraHNYECKOI0 3arpsI3HAIOLIEr0 BEIIECTBA CHU3HIIOCH /10
0,1%. OnacHOCTB 0TX0/Ja OIIPENEISAETCS HATMYUEM B HEM OPTaHUYECKOTO BEILIECTBA.

CripaBouHble JaHHBIE JJIS 3arPSA3HAIOLINX BELIECTB IPUBEACHBI B TaOIHIIE S.

2. OrmpenenuTs KJacC ONACHOCTH IIJIaMa, 3arps3HEHHOro a) He(pTenpoaykramu; 0)
UHAYCTpUadbHbIMU MaciaMu. [llnam oT MOHKM MallMH ¥ MEXaHU3MOB COACPXKHUT: a)
HU3KOKUIAIIKE HepTenpoayKThl; 0) HHIycTpUaibHble Macia. Kitacc oracHOCTH B Bo3yxe padoueit
30HBI HeTH — 3-i1; JI/Is0 Ut mHMyCcTpHanbHBIX Maced paBHa 12000 mr/kr. McxomHblie TaHHBIE 110
BapHUaHTaM MPUBEJICHBI B Ta0IUIE 6.

3. OmpenenuTh Kjacc OMAacHOCTH OTXO0Ja MPOM3BOJCTBA (TOPCOJICH, €CIM B €ro COCTaB
BXOJIAT cepa, HaTpus cynbdar u HaTpus ¢propun. 3nauenue 1K B mouse ans ceprr 160 mr/kr, s
cynbdar-nona — [IJIK B mouBe cepuoit kuciotel 160 mr/kr, s Gropuaa varpus — [1JIK B mouse
Ui pacTBopuMOi Gopmbl propa 10 mr/kr. PactBopumocTs B Bojie cynb(aTa HATpUs B Iepecyere
Ha cynbdar—uoH — 35,8 r Ha 100 r Bogsl, propuna HaTpus B nepecuere Ha GTopuA-uoH — 1,95 T B
100 r BozbI, cepa B BOJE MPAKTUYECKU HE paCTBOpUMA.
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Hcxomabie qaHHbBIE IO BapHAHTaM MIPUBEACHBI B TA0HIIE 6.

4. PaccunTaTh Kjacc omacHocTH nutama. Illmam cofepKuT oTHO U3 TOKCUYHBIX BEIECTB: a)
Menu HuTpat; 0) koOaibTa Cynb(ar; B) HUKENS HUTpAT; T) Mblmbsika okcua (3). CrnpaBodHble
JIAHHBIE JJIs 3arpA3HSIONINX BEIICCTB PUBEACHBI B TAOIHIIE 5.

Hcxonnble qaHHbIe 110 BapuaHTaM MPUBEIEHBI B TA0IUIIE 6.

Tabmuna 5 — @U3NKO-TOKCUKOIOTMYECKHE MapaMeTPhl TOKCUYHBIX KOMIIOHEHTOB OTXO0/10B

3arpsizHstolee JI 50, PactBopumocts, r | Jleryuects Kaace K s
OIAaCHOCTH B | IIOYBE,
BEIIECTBO MI/KT B 100 r BOzBI aTMocd. BP3 /KT
Xnopodopm 100 0,82 0,21 2 -
Yrepon | 5760 0,08 0,16 2 :
YETBIPEX XJIOPUCTHIN
Benzoxn 4600 0,08 0,1 2 0,3
[Tepxnopatunen >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 aurpar 1620 7 0 1 4,0 (Ni)
Maimibsika oxkcu (1) 13,8 2,8 0 1 2,0 (As)
HutpaTsr - 00 0 - 130
Cynbdatbt - o0 0 - (H:;g%z;)

HpI/IMe‘laHI/IeI I_II/I(i)pBI, IIOMCYCHHBIC *, YKa3bIBaAlOT PACTBOPUMOCTL B IICPECUCTC HaA
TOKCHUYHBIN KOMIIOHEHT-METAaII.

Tabnuua 6 — MicxoaHble 1aHHbBIE

Ne Ne 3AJIAUU
Bap.
1 2 3 4
Yroab oTpaboTaHHbII Orxon [Ilmam, conepxaruii
o Hedremnmam MPOU3BOJICTBA
AKTHBUPOBAHHBIN N [IBETHBIE METAJLIBI
dbropconeit
CoJepkaHre TOKCUYHBIX KOMIIOHEHTOB B 0TX0J1€, %0
= = | & = SRS < PR = it & a 2
cig| 8|58 EE|Sig /S5 £E5 3| 5| E| 2
S T 55 Bl &> 88 9| B = © 8 © = =
5 9 O Q| o H o o o) § S @) S0 = = 2 o) =~ a
< RIEq B mo == O e M o= S
1 25 50 341047 | 0,14 | 8,5
2 25 48 30| 0,68 | 2,3 19
3 25 46 25| 34 45 3,2
4 25 44 30| 34 45 7,6
5 25 42 251135 | 2,3 1,7
6 20 40 30| 10,1 | 45 5,7
7 20 37 40 | 10,1 | 9,0 48
8 20 35 30| 135 | 45 11,4
9 20 33 251169 | 6,8 3,4
10 20 32 30 | 6,8 45 13,7
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[Tponomxenue TabIUIBI 6

11 |15 30 151135 | 45 1,6
12 15 28 | 20| 6,8 | 45 15,1
13 15 26 40 | 135 | 45 | 10,2
14 15 24 140 ] 20,3 | 2,3 7,6
15 15| 22 30 | 29,7 | 0,45 8,0
16 | 35 20 |45]110,7 | 9 3,8
17 35 18 201101 | 68 | 68
18 35 16 |30 | 34 | 23 3,8
19 35 14 201 203 | 9 9,6
20 35 12 15101 | 9 18,9
21 | 10 10 201 13,1 | 45 | 51
22 10 8 10 | 23,7 | 2,3 17,5
23 10 6 20 | 34 9 0,96
24 10 4 151135] 9 6,1
25 10 2 30203 | 23 | 95
5. OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:
1) OGmme cBenenus: 00 oTxoax. OCHOBHBIC MOHTHS U ONpPE/eiicHUs B chepe yrnpaBieHUs
OTXO/IaMH

2) Yto Takoe kiacc onacHOCTH 0Tx010B? [IpuBeauTe KiacCUPUKAIMIO U IPUMEPHI.

3) Buibl TBepIbIX KOMMYHAIBHBIX OTXOIOB.
4) OCcHOBHBIC METO/IbI IEPEPAOOTKHU TBEP/IbIX KOMMYHAIIbHBIX OTXO/IOB.

5) Yro Takoe HOpMATHUB 00pa30BaHKsI OTXOIA0B?

6. [ToArOTOBUTH OTYET 110 JIAOOPATOPHOMY 3aHSITHIO.
7. ®opma oTyeTa 1o JadopaTopHoOi padore:

TUTynbHBIN IUCT

HazBanue Ha60paTOpHOFO 3aHATUSA U BAPUAHT

Ilens v 3amaun

TeopeTquCKaﬂ qacCTb

HWcxonHble naHHbIe

XoJ1 aHainza

Pe3ynbTathl v BBIBO/IBI IO paboTe

OTtBeTH Ha KOHTPOJIbHBIC BOIIPOCHI
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Kpurepun onenkn:

5 OamIoB — CTYACHT BBITIOJHII pabOTy B MOJHOM 00beme, 6e3 omuOok. OTBETHII Ha BCE
MIOCTaBJIEHHBIEC €MY BOIIPOCHI.

4 Oayia — CTYZIEHT BBHINOJIHII paboTy B moJHOM o0beme. JlomycTuin oguy omuoky. OTBeTH
Ha BCE TIOCTABIICHHBIE €My BOIIPOCHI.

3 Gaya — CTYyAEHT BBINOIHWI padoty. Jlomyctun ogHy omuokKy. OTBETHI TOJBKO HA OJIUH
BOIIPOC.

2 Oamna — CTYIEHT BBINOJHUI padotry. Homyctun 6osxee 2 ommbok. OTBETHII TOJIBKO Ha
OJIUH BOIIPOC.

1 Gamn — cTyaeHT BBITOIHUI paboTy MeHee ueM Ha 50%, He OTBETHJI HU Ha OAMH BOIPOC.

0 6ayIoB — CTY/ICHT HE BBIIOJHWI PadoTy.

7.2.3 [IpoMeKyTOYHBIE TECTHI

(HaumeHOBaHUE OYEHOUHO20 CpedcmBa)

Tunosoii npumep 3axaHus
[IpomexyTouHbI€ TECTHI 11O TEME 1:

1. UTo U3 HUKENEPEUUCIEHHOT0 OTHOCUTCS K IIPEUMYILECTBAM TEXHOJOTHYECKOTO Ipolecca
COPTUPOBKH?

1) BeigeneHue mapHUKOBBIX T'a30B

2) YMeHblIeHHE 00beMa 3aX0paHUBAEMbIX OTXO/I0B

3) Cumxenue 6uonornueckoit akruBHoct TKO 3a cyer pepmenTanuun

4) OTcyTCTBHE HEKOHTPOIUPYEMOTO BbIX01a Ouorasa u (puibTpata

2. YTO 13 HMKENEPEUNCICHHOTO OTHOCHTCS K MPEUMYILECTBaM TEXHOJIOTHYECKOTO MpoIecca
KOMIIOCTUPOBaHHUS?

1) 'omorenuzamnus TKO

2) YMeHblIeHre o0beMa 3aX0paHBaeMbIX 0TX0/10B Ha 50%

3) Cumxenne ouonoruyieckoit aktuBHocT TKO 3a cuer pepmenTannu

4) 3arpsi3HEHUE TUIOIOPOIHBIX 3eMeNIb OPraHMYESCKUMHE 3arpsI3HUTEIISIMU

3. Kakoit u3 cnenyronx kpurepueB HE oTHOCHTCS K KauecTBeHHOMY aHanmu3y TKO?
1) Xumuveckuii coctas

2) Mopdooruueckuii cocTaB

3) 3axopoHeHue

4) DHepreTUYeCKHii COCTaB

Kpurepun onenkmn:

50 BompocoB

15 6annoB - mpaBWIbHBIE OTBETHI HA Bce 50 BONPOCOB;

7 6anmnoB — MpaBWIIbHBIE OTBETHI Ha 25 BONPOCOB;

0 OamioB — HET NMpaBWIbHBIX OTBETOB HA BONPOCHI MJIM OTBETHl JlaHbIl MEHee 4yeM Ha 7
BOIIPOCOB.

MakcumymMm 6ai1oB: 15 6anoB.

Tembl NCbMEHHBIX PadoT
[TuceMeHHBIE pabOTHI HE MPEAYCMOTPEHBI YU€OHBIM IIJIAHOM.
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7.3.0neHOYHbIE CpeacTBa VI NPOMEKYTOYHOH ATTECTAIMM IO HMTOraM OCBOCHHS

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 5

Ne Bomnpocs! k 3k3amMeHy

n/n

1. Buipl TBepABIX KOMMYHQJIBHBIX OTXO/IOB.

2. CokpalieHre moToKa 0OTX0JI0B KakK CIoco0 O0pbObI ¢ YBETUYCHUEM MACCHI.

3. OCHOBHBIE METOJIbI ITEPepabOTKH TBEPIBIX KOMMYHAJIbHBIX OTXOJIOB.

4. COop U NPOMEKYTOYHOE XPaHEHUE OTXOJIOB.

o. Mycoponeperpy3ounsie cranuuu (MIIC) u BeiBo3 TKO.

6. 3axoponenue. [1o6ouHbIE MpoIIecChl, MPOTEKAIOIINE TP 3aXOPOHEHHH.

7. [IpoekTupoBaHre H SKCIUTyaTallds 3aBOJOB IO CXKUTAHUIO TBEPIBIX KOMMYHATbHBIX
OTXOJIOB.

8. buorepMuyeckoe KOMIOCTHPOBAHHE.

9. Coxurasue.

10. Onpenenenue napamerpo u3menpueHuss TKO Ha MOJIOTKOBOM TpoOHIIKe.

11. | Onpenenenue GppakImOHHOTO COCTaBa HA CHTOBOM BHOpOAHAIN3aTOpE.

12. | Penuknunr (BTOpUYHOE UCTIOIB30BAHUE, YTHIIN3AIINSA).

13. | YTumsanwms 0TXOJ0B B SHEPTHIO.

14. | Pacuer mnapameTpoB JApOOWUIIOK C TMOJYYEHHME MPOAYKTOB TOHKOIO IIOMOJA IpHU
M3MEIbYCHHUH MTOJIMMEPHBIX OTXOOB.

15. | Onpenenenne naoraoctu TKO.

16. | Ompenenenne qucnepcHoctd TKO 1o ckopocTH ocaxaeHHUs.

17. | Pacuer oOpa3oBanusi ¢wmibTpara u uHpUIbTpaTa ¢ Tena momurona TKO mpu pasHbIx
TJIOTHOCTSIX 3aXOPOHEHUSI.

18. . Pacuer 3arps3Hsionmx BEemecTB BeIICTSIOMUXCcs ¢ Onorasom, Ha nosmronax TKO.

19. | OGpa3oBaHue 3arps3HSIOMMX BEIIECTB PU pabOTe MyCOPOCIKUTATENbHBIX 3aBOJIOB.

20. | YTunusauus U BTOpUYHAs epepaboTKa Taphl U YIIAKOBOYHBIX MAaTEpHAJIOB.

21. | BropuuHas nepepaboTKa )KecTH Ha IpUMepe NepepadOTK aBTOMOOWIEHOTO TPAHCIOPTA.

22. | YTunau3auus ¥ BTOpu4Has nepepadotka MHOrokomnoHeHTHeIX TKO.

23. | Yrunm3anus ra3oBbIX TUTHT.

24. | YTunuzanusi MOHUTOPOB.

25. | YTrunmsanus X0JOAUIbHUKOB U MOPO3WIIBHUKOB.

26. | Yrunusanus MOOWIBHBIX Tene(oHOB.

27. | YTrunausauus oTX0J0B ACPEBSIHHOM Tapsbl.

28. | OGpa3oBanue, KIIaCCH(PUKAINS U UCTIOIH30BAHUE OTXOOB IPCBECHHEI.

29. | HampaBnieHus HCIIOJIb30BaHUS JPEBECHBIX OTXOJIOB.

30. | IlepepaboTKa KyCKOBBIX OTXOOB JAPEBECHHBI B TEXHOJOTHUYECKYIO HICITY.

31. | Ilpou3BOACTBO CTPOUTENILHBIX U KOHCTPYKIIMOHHBIX MaTEPUAIOB U3 OTXO0B JIPEBECHUHBI.

32. | AHanmM3 COCTOSTHUSI BTOPUYIHOH 1epepabOTKH W YTHIIN3AIUH ITOJMMEPHBIX MaTEPHUAIIOB.

33. | YTunmsanus oTX0[0B Tapbl M YIIAKOBKH W3 MOJINOJIC(HHHOB.

34. | CTpyKTYpHO-XUMHUYECKHE OCOOCHHOCTH BTOPHUYHOI'O OJIMITHIICHA.

35. | Texnonorus nepepabOTKH BTOPHYHOTO TOJIHOIE(HUHOBOTO CHIPhS B TPAHYJIAT.

36. | Onucanne KOHCTPYKIIMU 000PYAOBAHUS IS U3METbUYCHHSL.

37. | OnpeneneHre OCHOBHBIX MTAPaAMETPOB HOKEBOTO M3MEITbUHTEIISI

38. | CnocoObl MoIM(pUKAIIMY BTOPUYHBIX MOIHOJIS(HUHOB.
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39. Bropuunass mepepaboTka  MOMMBHHUIXJIOpHAA. MeETOAbl  MOATOTOBKH  OTXOOB
MTOJINBUHUIIXJIOPUJA.

40. | Meroapl nepepabOTKU OTXOJ0OB MOJTMBUHIIXJIOPUIHBIX MJIACTHKOB.

41. | Yrunu3zaius OTX0JI0B MOJTHCTUPOIBHBIX TUIACTHKOB.

42. ITepepaboTka OTX0I0B TOJIUAMHJIOB.

43. | Meronsl nepepabotku [1A.

44, TexHomornyecKkne npoIecchl MOBTOpHOU nepepadoTku [TA.

45. | Bropuunas nepepaboTKa OTXO0B MOJUATHIICHTepedTanara.

46. | TexHomorn4yeckne cXeMbl BTOPUIHON MEpepabOTKU MOJTUMEPHBIX MATEPHUATIOB.

47. | IlepepaboTka OTXOJJOB MOJMMEPHBIX MAaTEPUAIOB IO HEMPEPHIBHOW CXEMe Ha BaJIbLIAX.

48. | Beibop oOopynoBaHus Ui BTOPUYHON MEpepadOTKU MOJIMMEPHOM Tapbl U YIIaKOBKU Ha
MOOUJIBHBIX MUHH 3aBOJIAX.

48. | Hay4HO-TeXHUYECKUH 3a/1eT B PEIICHHUE 3a/1a4M CO3/IaHUSI MOOWIBHBIX MUHHU-3aBOJIOB.

50. | Tepmuueckas nepepaboTKa OTXOA0B PACTUTEIHHOTO CBHIPBSI.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
Cemectp "POBELEIIL Kpurepun 1 HOpMbI OLIECHKH
NPOMeEKYTOYHOM
arrecTauuu

Dk3ameH (1o COTJIMYHOY BrictaBnsercs  CTyIOeHTY,  €CiH
HaKOIUTEILHOMY cryneHt Habpan 85-100 GamioB mo
pEeUTHHTY) UTOTY M3YyYeHHs JUCHUIUIMHBI B

CEMECTpE.
«XOPOMIO» BeicraBisiercsi cTyneHTy, €ciu
cTyneHT HaOpan 70-84 OamioB Mo
UTOTY W3yYeHUS JWCUUIUIMHBI B

5 ceMecTpe.
«YIIOBJIETBOPUTEIHEHOY BeicTaBisiercst cTyneHTy, €ciiu
CTYAEGHT Habpan 55-69 OamnoB mo
UTOTY W3YyYeHUS JWCUUIUIMHBI B

ceMecTpe.
«HEYJIOBIIETBOPUTEIHH BeicTaBisiercst cTyneHTy, €ciiu
o» cTyaeHT Habpan 0-54 O6amioB mno
UTOTY W3yYeHUS JWCUUIUIMHBI B

ceMecTpe.
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8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOoN4YecKoe nmocoodue,
IpaKTHRYM, Ap.) HaumeHoBaHue
p y 2 p‘ BBC
YTunuszamnus onacHbIX OTXOJI0B: TEXHOJIOTHS
Menkonsu P.I'., [lanuxuna H A
1 U WCTIOJIb30BaHUS M YTHIIM3AIUN OTTACHBIX ydeOHOoe mocooue 2020 OBC «Jlanb»
o OTXOJIOB
TexHuka u TEXHOJIOTHSI OOpAILIEHUS C
OTXOJaMHU >KU3HEAESITeNIbHOCTU. B 2-X yacTsx.
2 | Beromkun A.T'. A A y4eOHOoe mocooue 2021 OBC «Jlanb»
Y. 2. [lepepaboTka U yTHIA3ALHS
MIPOMBIIIJICHHBIX OTXO0JI0B
Dkonornveckas 6€30MacHOCTb Ha
3 | lIupokos 0.A. yuebHoe rocodue 2019 OBC «Jlanb»
NpEANPHUSITUN
AbakymoB 10.®D., JlembsiHOB
E.J., 3yiikos C.C., Ko3nos YTunuzauus oTX0J0B NPOU3BO/ICTBA
4 A3y 1 0B 1P A yuebHOoe rmocodue 2020 OBC «Jlanp»
A.B., Crynuukos B.I1.,,
MenpankoB J.J1.
TexHOMoruu 3alrThl OKPYXKarolei cpeibl OT
5 | Beromkun A.T'. Hl Py HIeH Cpedt yuebHOoe mocodue 2022 OBC «Jlanp»
OTXOJIOB IPOM3BOJICTBA U MOTPEOICHNUS
8.2. lonotHuTEIBHAS JIATEPATYPa
KoanuectBo B
Tun (yueOHUK, yueOHOe .
HAYYHOI
Ne nocooune, yaedoHo-
ABTOpBI, COCTABUTEIHN 3arsaBue (3aroJioBoOK) I'on n3nanus oudamortexe /
n/n MeToHYecKoe nocodue,
IpaKTHKYM, 1p.) HanmeHnoBanue
Y YM, Ap. 3BC
1 Pynenko E.10. CoBpeMeHHbIe Po0IEeMbl SKOJIOTHH, YHEPIro- 71a00paTOPHBIHA 2018 OBbC «Jlanb»
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Tun (yueOHMK, yueOHOE

KoanuectBOo B

HAYYHOMH
Ne nocooue, yuedoHo-
ABTOpBI, COCTABUTETH 3arnaBue (3aroJi0BOK) Tox u3nanus oubaunortexe /
n/n MeTOoaHYEeCKoe mocooue,
HPAKTHKYM, 1p.) HaumeHoBaHue
P YM, ap. 3BC
1 pecypcocOepekeHus] B ONOTEXHOJIOTHHI MPAKTHKYM
IIponecchl u anmapaTbl XMMHYECKOHN
2 bapanos [I.A. port P yaeOHoe TTocooue 2020 3bC «Jlanb»
TEXHOJIOTHH
AIEKTPOHHOE y4eOHO-
3 Hymbayckene A.B. [IpoMbIineHHast 3K0JI0rUs P ri 2018 OBbC «Jlanb»

METOAUYECKOE I10CO0ue
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8.3. Ilepeuennr mpodeccHoHAIBLHBIX 0a3 TaHHBIX M HMH(POPMAIHOHHBIX CHPABOYHBIX
CUCTEM

- DOAJ. Pecypc, koTopelii 00ecneumBaeT JOCTYN K IOJHOTEKCTOBBIM 3JIEKTPOHHBIM
JKypHajlaM NpeHa3HaueH IS TOMCKa M0 Ha3BaHMIO cTaThu (kypHana) wiau o teme. DOAJ craBut
[ETbI0 BCECTOPOHHEE OCBEUICHHE HAYYHON MEPUOIMKH, HAXOISAIICWCS B OTKPBITOM JOCTYyNE U
UCTIONIB3YIONICH ONpEACIICHHBIE MEphl, TAPAHTUPYIOIIME JOCTOWHOE KAdeCTBO WX COICPIKAHUSI.
https://doaj.org/

- Environmental Sciences Europe. )KypHail, OCBSIICHHBIN 3allIATE OKPYKAIOIICH CPEJIbI.
http://www.enveurope.com

- Global Journal of Environmental Science and Management. JXypHai, MOCBSIIECHHBII
3alllUTe OKpY)Kalolehd cpeabl, MPOMBIIUICHHOW 3KOJIOTMM M YIPaBIEHUIO B 3TOM 00JacTH.
http://www.gjesm.net

- American Chemical Science Journal. XXypHai, HOCBSILEHHBIN OOIIMM BOIIPOCAM XHMHUH
B CJICIYIOIIUX MPEIMETHBIX 00JIACTIX: OpPraHuYecKasi XUMHsI, HSOpraHu4ecKasi XUMHusl, (prusmueckast
XUMUS, MPOMBIIIICHHAS XUMHUS, XUMHUYECKass TEXHOJIOTHS, aHAJTUTHUYECKAs XUMHUS, METUITMHCKASI
XUMHS, CYIPaMOJICKYyJIspHas XUMUS BBICOKOMOJCKYJSIPHBIX COCIWHCHWA W HAaHOXUMHS U JIp.
TIPHUKJTATHBIX JUCIMILTAHAX XUMHUYECKOU HAyKH.
http://www.sciencedomain.org/archives.php?iid=1160&id=16

8.4. IlepeyeHb MPOrpaMMHOI0 o0ecnedYeHus

Ne Hanvenosammne IO PexBU3UTEI IlOI“OB?pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows HO{OBOp No 690 oT. 19.05.2015r., cpok
JeicTBUS OecCpOUHBIN
2 Horoop Ne 690 ot 19.05.2015r., cpox
Office Standart neiictBust 6eccpounsiii; JloroBop Ne 727 ot
20.07.2016r., cpok neiicTBusl 6ecCpOUHbIN
3 Kommace-3D I[Oj“OBOp No 652 ot 07.07.2014., cpok
JeficTBUS O€CCpOUHBIN

8.5. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMPoOLECcca MO0 JUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB /1JIsl NPOBECHUS

n/m | NpPaKTHYeCKHUX U J1a00paTOPHBbIX 3aHATHIA,
MOMELIEHUH VI CAMOCTOATEILHOMN

padoThl o6yuaomuxcsi (HOMep ayAUTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aynmutopus BeOKoH(pepeHIni. OKkpaH TEJIEBU3MOHHBIMH, Mpma,
VYyeOHast ayauTopusi s NPOBEACHHUS | MPOKEKTOPHI Ha IITATHUBE, CTOJI
3aHATUM  JIGKIMOHHOTO THMA. Y4eOHas | mpemnojaBaTeinbCKHid, CTYyJ
ayoquTOpUs  JUISL  TIPOBEIEHHUS  3aHATHH | MpenojaBaTelbCKui, TpaHCIIapaHT-

CEMHHAPCKOTo TUMa. YueOHas ayIuTopus Ui | epeTsHKKaA, CHCTEMHBIH OJIOK
1 | KypcoBOrO MPOCKTHPOBAHUS (BBITIOTHCHHS
KYpPCOBBIX pa0oT). YueOHas ayauTopus IUis
MPOBEJICHUS TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYyNbTallMii. YueOHas ayauTopus JUIs
MIPOBEJICHUS 3aHITHHA TEKYIIET0 KOHTPOJIS H
npomexxyrounoit arrecraruu (YJIK-807)
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https://doaj.org/
http://www.enveurope.com/
http://www.gjesm.net/
http://www.sciencedomain.org/archives.php?iid=1160&id=16

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKUX U JIa0OPAaTOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)
9 [lomemenue nasi  camocToATenbHOM | CTOMBL, CTYJbS, KOMIIBIOTEPHI
pabotbl ooy4atomuxcs. (I'-401)
Aynutopus BeO-KOH(PEpEHIIHIA. OKpaH TEJICBU3UOHHBIM, mpmMma,
Vyebnast ayautopusi Al TPOBEACHHS | MPOXKEKTOP Ha HITaTUBE, CTOJ
3aHATUNA  JIGKIMOHHOTO TUMAa. Y4eOHas | mpenojaBaTeilbCKui, CTYN
ayIMTOpHUsl i1 TPOBEACHMS  3aHATUN | MpenojaBaTeIbCKUM, TpaHCIapaHT-
CEMHHApPCKOro Tumna. Y4yeOHas ayIuTopus Ui | MEepeTsHKKa, CUCTEMHBIN OJIOK
3 | KypcOoBOTO TPOCKTUPOBAHUS (BBITIOJHEHUS

KYpPCOBBIX PaboT). YueOHas aymauTopus s
MIPOBEJICHUS] TPYIIIOBBIX M HHIUBUIYATHHBIX
KOHCYJIbTAllMi ~ YueOHas ayauTopus s
MIPOBEJICHUS 3aHITUN TEKYIIEr0 KOHTPOJS H
npomexyrounoii arrecrarmu (YJIK-810)

31




		2023-03-03T18:37:38+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




