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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb ancumnnuubl: CHopMmMpoBaTh KOMMNETEHLMU OBy4vatoLLerocss B obnactu cobnogeHms 3Konormyeckom
©e30nacHOCTM Ha NPOU3BOACTBE WM NITAHUPOBAHNS 3aLLUMTHBIX MEPOMNPUATUN.

1.2 3apgaum gUCLUMUNIIUHBI:

MogrotoBUTh  CMEUManUCTOB, CMOCOOHbLIX MPUHMMAaTh COOTBETCTBYHOLIME pelleHus B obnactu  oxpaHbl
OKpY>KatoLLen cpeabl Npu paboTe TENNO3SHEPreTUYECKNX CUCTEM B COOTBETCTBMM C TpeboBaHUAMK 3akoHoOATeNbCTBa MO
OXpaHe OKpyKatoLleln cpeabl.

1.3 TpeboBaHMA K npegBapuUTenbHOW NOArOTOBKE OOy4aloLerocs:

MpenBaputenbHasa NoAroToBkKa npegnonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHNUST KOMMNETEHLUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

2 KOMMETEHUMUN OBYYAIOLLEroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MK-3.1: FoTOoBHOCTb K 06ecne4yeHnio 3KONornieckom 6e3onacHOCTU Teno3HepPreTUHECKNX 06 bEKTOB U
pa3paboTke 3KO3aLWMUTHbIX MEPONPUATUI

3HaTb: 3Komnoryyeckne craHaapTbl U TpeGoBaHMs MpU PYHKLMOHUPOBAHUM OBBLEKTOB TEMSIO3HEPreTUKM, MEeTOOOMOro
pacyeTa KOHLEHTPaLMi BpedHbIX BbIGPOCOB NpU (PYHKUMOHUPOBaHUI OGHLEKTOB TEMIO9HEPTeTUKM.

YMeTb: paccunTbiBaTb KOHLUEHTpauuu BpeaHbIX BbIGPOCOB NpM  (MYHKLUMOHWPOBAHUN OBBLEKTOB TEMNO3HEPreTUKY;
NPaKTU4ECKN KOHTPONMPOBAaTbL COBMIOAEHNE KOMOrMHYEecKkon 6e30nacHOCT Ha 06bEeKTaxX TENTIOSHEPreTUKN.

BnapeTb: HaBblkaMu paspaboTKM M OCYLLUECTBNEHUS 3KO3ALUUTHBLIX MEPONPUATUNA.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
a g paboTa
=
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U 3 g e CP
Yy4€OHbIX 3aHATUN % gg TNek. Mp. (4acnl)
O Z | (yackl) | (4acekl)
Pasgen 1. 3akoHogaTenbCTBO B obnactm  oxpaHbl
oKpyXKatoLLen cpeapl
Tema 1. HopmatuBHble akTbl B obnactm oxpaHbl
aTMoccepHOro Bo3gyxa BoAbl U MO4YBbI OT 3arpsi3HEHUs!
NPOMbILLNEHHbIMK  Bblbpocamn.  [lpaBoBast  oxpaHa
npupoabl. OCHOBHbIE HOPMATUBHbLIE aKTbl B P.®. 1 3 10

Tema 2. TpeboBaHue caHWTaApHbIX HOPM K OOMYCTUMbIM
YPOBHAM 3arps3HeHns aTmocdepHoro Bosgyxa, BoAbl U
noysbl. CaHuTapHas OxpaHa OKpyXawlwen cpeabl.
OTnuune caHUTapHOW oOXpaHbl OKpyXallen cpedbl OT 1 2 12
OoXpaHbl Npupoabl.

Pazgen 2. TexHonorus 3awmTbl aTMocdepHOro Bo3ayxa

Tema 3. OG6pasoBaHMe WU  pacyeT  Konm4yecTBa
3arpsASHAIOLIMX  BELLECTB NpU  COYMEeTaHWM  PasfnyHbIX
BUOOB TOnnMMBa. OCHOBHbIE WCTOYHUKW  3arpsiBHEHUs!
oKpy»KatoLLeit cpeapl B LIBM. 1 8

Tema 4. Cnocobbl 1 annapaTtbl 458 O4YUCTKN BbIOPOCOB B
atmocgepy. Cnocobbl  coKpalleHUs  KOHLeHTpauum 4
3arpsAsHAWNX BELeCcTB B aTtMocdepe. JKonornyeckue
nocneacTeusi 3HEpPronpounsBoACTBa " 1 14
aHepronoTpebuTenen.

Pasgen 3. TexHonorma 3almuTbl BOOHbIX 0ObEKTOB

Tema 5. Knaccudukaumsi CTOYHbIX BOL W OCHOBHbIE
HanpaBneHns COKpalLlEeHWUsl KOonMyecTBa CTOYHbIX BOA Ha

MPOMbILLNEHHbIX TENMoBbIX 3MEeKTPOCTaHLUSIX.
HopMupoBaHue copepkaHusi 3arps3HSOLMX BeELLEeCTB B 1 14
BOZOEMaX.

Tema 6. Cnocobbl W annapaTtbl AN OYUCTKM
MPOMBILLMIEHHBIX ~ CTOYHbIX  BoAd.  OCHOBHble  BUAbI
annapaTtoB ANs MPOMbILWIIEHHbIX CTOYHbIX Bop. Pacuyet
npegensHo ponyctumoro cbpoca. Hopmatue npegensHo
gonyctumoro  cbpoca, e€ero CBsi3b C  MpefdenbHo 1 10
[ONYyCTUMOW KOHLEHTPpaUneEN.

Pasgpen 4. Teepable oOTXoAbl UM npegoTBpalleHue
3arpsi3HEHNs NOYBLI




Tema 7. YTO Takoe Knacc OnMacHOCTM BpegHOro
BewectBa. MCTouyHMKM oOpasoBaHWs OTXOOOB, a Takke
Knaccudukaumm no Knaccam OMacHOCTMW.
HOpMVIpOBaHVIe Ha nocrtynneHune 3arpA3HALWNX 1 1
BELLECTB B BOAHYIO 1 BO3AYLLUHYO cpeay.

12

Tema 8. OueHka konuyecTBa obpasyloLmMXCcs OTXOAOB U
OCHOBHble HanpaBerneHuss obpaweHna ¢ Humu. Cnocobbl

Cnocobbl

yTunusaumm  TeepabiX  ObITOBbIX
nepepaboTKn OTXO40B.

OTXO[0B.

Wtoro B cemecTpe (Ha kypce ans 3A0) 6 8 90

KoHcynbTaumy 1 npoMexytovHas aTrectaums (3ayer)

0,25

Bcero koHTakTHas pa6orta u CP no gucumnnuHe

14,25 90

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBaHne y'-leGHbIM nrnaHoMm He npeaycMoTpeHOo

5 BANJIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA

VMcnonb3oBaHne GannbHO-PEVTUHIOBON CUCTEMBI HE MPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YNILTATOB

6.1 NMokasaTenu oueHMBaHNA OBYYEHUA
Kopg komneTeHumm lMokasaTenu oueHNBaHNA pe3ynbTaTtoB 00y4eHus
VMimeeT npenctaBneHve 00 3KOMOrMYECKMX CTaHgaptax W TpeboBaHuX npu
hYHKLMOHMPOBAHUM 00OBbEKTOB TENmno3HEPreTUKY; MEeTOLO0NOoru pacyeTta
KOHUEHTpauuMi  BpeaHblX  BbIOpocoB  npu  PYHKUMOHMPOBAHMM  OOBLEKTOB
TEMNNO3HEPreTUKNn.
MK-3.1 CnocobeH paccuuTbiBaTh KOHLeHTpauumn BpeaHbIX BbIOpOCOB npwu
) byHKLMOHMPOBaHUM 0OBEKTOB TEMMO-
3HEpPreTUKK; NpPaKkTU4eCKU KOHTpONMpoBaTb cobntogeHne 3KOMOrM4eCcKom
©e30nacHOCTM Ha 06 beKTax TENMO3IHEPTrETUKM.
[eMoHCTpupyeT  HaBbIK/ pa3paboTku M OCYLLECTBNEHMS 9KO3ALUNTHBIX
MepPONPUATUNA.
6.2 Cuctema u KpuTepum oLeHUBaHUA
Kputepum oueHnBaHms cchopmMnMpoBaHHOCTN KOMMNETEHLMI
Llikana oueHnBaHua
YcTHoe cobecenoBaHne MucbmeHHas paboTa
Obyyvatowmics paeTt B Lenom
Ka4yeCTBEHHbIA OTBET, OCHOBaHHbIA Ha
3agava pelueHa BEPHO. Bo3moXHbI
3auTteHo BCEX UCTOYHMKAX NMHpopmaumm.
HebonbLUNEe NOrpeLLIHOCTH.
MpucyTcTBYOT Hebonblwmne npobenbl B
3HaHUSIX NN HECYLLIECTBEHHbIE OLLIMOKMN.
OOGyyvarowmncs He WMMeeT [OCTaTO4YHOro
YPOBHS 3HAHWI, MNNIOXO OPUEHTUpPYeTCca B
3apgava He peLueHa. 3HaunTenbHblE
He 3auTteHo OCHOBHbIX MOHATUAX W OonpefeneHnsax
) NOrpeLlHoCTM B pacyeTax.
OVCUMNIUHBL,  JOonyckaeT npu  OTBeTe

CyLLIEeCTBEHHbIE OLLMOKN.

6.3 TunoBble KOHTPONbHbIE 3a4aHus /MU UHbIe MaTepuarnbl, MCNONb3yeMbie AN OLIeHKU pe3yribTaToB

obyyeHus

6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n

dopMynNMpOBKM BOMPOCOB

Kypc 4




OunCTKa CTOYHBIX BOA CMCTEM BOAOMNOArOTOBKM. OUMCTKA CTOUHBIX BOL OT OGMbIBKM Hapy»XHbIX MOBEPXOCTEN
HarpeBsa KoTna.

MNCToYHMKM 3arpsisHeHUst BOOHBIX PECYPCOB HEdITE — MM MAcro COAepKaLLMMM CTOYHbIMM Bogamu Ha TOL,

2 .
pacyeT CKOPOCTM BCMIbiIBaHWS HEOTENPOAYKTOB B OTCTOMHMKE.

3 Hopmatusbl kayectBa aTmMocgepHoro Bo3gyxa. Kto nx yctaHaesnusaeTt? Onpeaenenuve MNOK, paamepHOCTb.
NAOK m.p. n MNAOK c. — nx xapakrepuctmka.

4 BrnusiHne 3arpsisHaOWMX BELWECTB Ha BOAOEeMbIl. Kak npomcxoant camoouuLleHme BogoemoB? YTo Takoe
BIK? Kakue TpeboBaHus k Boge copackiBatoT B Bogoembl no PH n BIK?

5 OuucTka ObIMOBLIX Fa30B OT OKMCIIOB a3oTa.

6 OuncTka NpoayKTOB CropaHus OT OKUCIIOB Cepbl.
Kak paccumTbiBaeTCcsa ypoBEHb 3arpsa3HeHns atmocdepHoro Bo3ayxa? NpuBectn pacyeTHyo hopmyny ansd

7 crny4ast HarpeTbiX BbIOPOCOB M NOSICHUTL, YTO 03HAYaloT M OTKyaa b6epyTcsa Bxogswme B HAX BENUYUHBLI? YTO
Takoe CMm, Mim, Xm ? Yemy npvmMepHO paBHO XM B Aonsix oT H?

8 LIMknoHbl ognHo4YHbIE U rpynnoBble. OBNacTy NPUMEHEHUS LIUIMUHOPUYECKUX U KOHNYECKMX LIMKITOHOB.
XapakTepucTukn, BbIBOp 1 pacyer.
Kak paccumTbiBaeTCs CTENeHb 04eCTKM rasos Yepes HopmaTtu NOB? Kak paccunTbiBaeTca cTeneHb O4NCTKU

9 rasoB [BYXCTyNeH4YaTblX YCTAaHOBOK? Kak paccuntbiBaeTcs rMapaBnmyeckne 0UYUCTKN CONPOTUBIEHNS
anapaTtoB 1 30M0ynaBnMBarLLNX YCTaHOBOK.

10 YCTPONCTBO M NpUHLUMN paboTbl an.counbTpa. Buabl an. dpmnbTpoB. CTeneHb 04eCTKM ra3os B a51.comnbTpe —
dopmyna.

11 MHBeHTapu3aums BbIOPOCOB 3arpA3HAOLLMX BELLECTB B aTMOCHEPY U KapTa-CXema MCTOYHUKOB BbIGPOCOB.
B Kakux npoueccax o6pasytoTcs TUNnYHbIe 3arpssHstowme BelecTtsa? MNMeoeuncaub nx n aatb 3HadeHua MOK

12 M.p. n MOKc. MexaHn3m o6pa3oBaHna TUNUYHBIX 3arpA3HSAIOLWMX BellecTB. Kakne 13 aTux Belects obpasytoT
rpynny cymmanuu. Kakoe Kk HUM npegbsasngaeTtcsa tpeboaHne?
YUTO HYXXHO ANSA Nony4YeHus paspeLleHnsi Ha BeiGpOC 3arpasHsaoLLmnxX BellecTs B atmocdepy? Kro ero Beigaet

13 M YTO B HEM YyKa3biBaeTcA? B kakmx cryyasix MoryT ObiTb BblAaHbl HOPMaTMBbl BPDEMEHHO COrNacoBaHHbIX
BblIGpocoB?

14 3Hau4eHne KOHLIeHTpauuii 3arpsi3HSOLLMX BELLECTB B BO34YXE HA TEPPUTOPUMN MPOMMIIOLWAAKU U B BO3AYXE
HaceneHHbIx NyHkToB. YT0 Takoe C337? Knaccel C33 anst Bcex npeanpusaTuin.
YTo Takoe HopMaTMBbI NPEeAEerbHO JOMYCTMMbIX M BDEMEHHO COrNacoBaHHbIX BbIopocoB? Kakasa y Hua

15 pa3mepHocTb? Kak paccumTaTtb TeKyLue 1 BanoBble BbIOPOCH! 3arpsA3HAIOLLMX BELECTB B aTMocdepy? Kak
NAB ceasano c MNOK?

16 TpeboBaHWsa caHUTapHbIX HOPM K OMNYCTUMbIM YPOBHSIM 3arpsi3HEHUs1 aTMOCEPHOrO BO3ayXa, BoAbl 1
NouYBblI.

17 3akoHoOaTenbLCTBO, HOPMATUBHbIE aKkTbl B 00/1aCT 0XpaHbl aTMOCEPHOro BO3ayXa, BOAbI U NOYBbI OT
3arpsi3HEHNs1 NPOMBbILLIIEHHBIMW BbIBpOCcCamu.

18 MpeanoxeHns No pasMeLleHnto 0TXOO0B.

19 OcHOBHbIe HanpaBneHunst obpaLleHnsa ¢ 0TXogammn (OCHOBHbBIE NOHATUSA BUAOB OEATENBHOCTU, CBA3AHHbIX C
obpalleHreM ¢ oTxogamm).

20 Hopmatuebl 06pa3oBaHnst 0TXOO0B.

21 OueHka konmnyecTB 06pa3oBaHNsa OTXOO0B.

22 Cnocob BpeMeHHOro XxpaHeHnsa OTXOA0B.

23 MecTta BpemeHHoro xpaHeHusi (MBX) oTxogoB (OT Yero 3aBucuT).

24 KogoupoBaHue BMaa oTXo00B.

25 Knaccudukaums oTxoqoB Ha cTeneHb ux Bosaenctaus Ha OrlC.

26 NaeHTudmkaumsa oTxo40B no Knaccam onacHOCTMU.

27 Cxembl Bogoobecrne4yeHnin 1 O4UCTKN CTOYHBIX BOA.

28 HopmMupoBaHue gonycTMmoro copoca CToYHbIX BOA,.

29 Hopwmbl BogooTBEAEHUS.

30 Hopmbl BogonoTpebneHus.

31 HopmupoBaHue kavecTBa 1 4ONYCTUMbIE BO3OEACTBUSA Ha BOAHbIE OOBEKThI.

32 KayecTtBO CTOYHBIX BOA (MOKa3aTenm).

33 Buabl CTOYHbIX BOA, OTBOAMMbIE OT MPOMMPESNPUATUN.

34 CTOu4HbIE BOAbI TEMNNIO3HEPreTUYECKNX OO BEKTOB — KaTeropun.

35 O6pasoBaHMe CTOYHbIX BOA CUCTEMbI TMAPO30MoyAaneHus, X KaHanmsanpoBaHue 1 O4MCTKa.




6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuUsA (3agayuun, Kenchbl)

OnpeaenuTe MakCMMarnbHYH KOHLUEHTPaUMIO 3arpsisHAOWMX BELLECTB, KOTopas yCTaHaBNUBAETCS! B MPU3EMHOM
cnoe atMocdepsbl B pesynbTaTe paccenBaHus BbIGpOCoB.

VMcxoaHble faHHble ans pacyera:

KonunyectBo BbiGpocoB 3arpssHaowmx Bewects: SO2-16,0 r/c

NO2 - 6,4 r/c

BaBelleHHbIe BelllecTBa — 26,3 r/c

TemnepaTypa rasoB Ha Bbixoae 13 Tpyobl — 160°C

Boeicota AbimoBoi Tpybbl — 40 Mm;

OnameTp yctbs TpyObl — 1,0 M.

MecTo pacnonoxeHus uctouHmka — CaHkr-lNetepOypr

TemnepaTypa Hapy>XHOro Bo3ayxa (CpeaHsisl) caMoro xonogHoro mecsua - 9°C

O6bem BbIbpocoe Vr=8,1 m3/c

VICTOYHMK BbIOPOCOB OYMCTKOM HE OCHALLEeH

6.4 MeToanyeckue maTepuansbl, onpegensiowme npowleaypbl OLLlEHUBaHUA pe3ynbTaToB Oby4eHUs
6.4.1 YcnoBus gonycka o6y4arollerocsi K NpoMeXxyToyHou aTTecTauum U nopsaoK NMKBUgauumM akagemMmmyeckomn
3a00MKEeHHOCTH

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuMBHbIM aktom CM6IMYMNTO
«[lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHON aTtTecTauum 00yyaroLLmMXCsi»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTauum No AucCUUnIIMHe

YcTHada + MucemeHHasn + KomnbloTepHoe TecTupoBaHue WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaLMu No QUCLUNIHe

Bpemsi Ha nogrotoBky k 3a4eTy 40 MVH, B 9TO BpeMsi BXOAUT MOATOTOBKA OTBETA Ha TeOpeTMYeCKue BOMPOCH! U
peLleHne NpakTU4eckon 3agaun.

[Ona pacyeToB CTygeHTY HeobXoAMMO WMETb KanbKynsaTop, Takke €My MNpedoCTaBrisieTcsl ChnpaBoYyHas
MHGopMaLnS.

B TeueHne cemecTpa BbINOMNHAETCHA KOHTpOnbHasa paboTa.

7. YYHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIAHDbI
7.1 Y4yebHasa nutepaTtypa

ABTOp 3arnasve | M3paTtenbcTBO | Nog nagaHus | Ccbinka
7.1.1 OcHoBHas y4ye6GHas nutepaTtypa
OK3apbsiH, B. H.,|OueHka BoO3gencTBua  Ha Mockea: HayuHbi 2018 http://www.iprbooksh
bydetoBa, M. B. OKpY>XatoLLyto cpeay KOHCYMbTaHT op.ru/80807.html
C. WN. BeneHckuin, B.|OxpaHa OKpy»atoLen | M-Bo HayKu 1 BbICLLIErO http://nizrp.narod.ru/
A. Pobixukos, A. H.|cpegbl npu pabote | o6pasoBaHus PP, C.- metod/kpte/1673832
Ckonsapos TEennosHepreTu4ecKnx MeTepO. roc. yH-T Nnpom. 906.pdf
cucTteMm: y4eb. nocobue TEXHONOMMI 1 AMn3aiiHa, 2022
BbICLU. LK. TEXHOMOMMN 1
3HepreTukn.- CaHkT-
MeTepbypr: BLUT3
crierynta
7.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
Ckakos, C. B. MpakTMkyMm MO MHXEeHEepPHOMn n . . http://www.iprbooksh
akornoruu. Pacuyet vnetik: TinneLikiam op.ru/22909.html
obpasoBaHus BpeaHbIX roCyAapCTBEHHbLIN 2013
BELECTB MNPU  CXKUraHum TeXquec;(gg ACB
OopraHvMyeckoro Tonnmea yHuBepeuTeT,

7.2 Nepe4eHb NnpodceccuoHanbHbIX 6a3 AaHHbLIX U UHPOPMALMOHHO-CMPABOYHbLIX CUCTEM



OnekTpoHHO-0MbnmnoTteyvHasn cuctema IPRbooks [OnekTpoHHbii pecypc]. URL: http:///www.iprbookshop.ru/
OneKkTpoHHO-O0MbnnoTeyvHas cucrema BLUT3
http:///www.nizrp.narod.ru

Crnb rYNnTa [OneKTpoHHbIN pecypc].

7.3 NMepe4veHb NNLEH3UOHHOIro U CBOOOAHO pacnpocTpaHAeMOoro NporpamMmHoOro obecneyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

7.4 OnucaHmne maTepuanbHO-TEXHMYECKON 6a3bl, HeOGXO0AMMOM ANA OCYLUECTBNEHMA 06pa3oBaTeNbHOro
npouecca no gUcuUnIInHe

URL:

Ayautopus OcHalleHune

MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, Jocka
JlekunoHHas ¥ A pyA 4 P A
ayautopus

YyebHas aygutopus

CneunanusupoBaHHasi Meberb, gocka




