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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;

Okonorus

dusnka
TennomaccoobmeH
TonnuBo 1 NPOLECCHI TOPEHNUsI B TENNOIHEPrETUYECKNX YCTaHOBKaX

2 KOMNETEHUWN OBYYAIOWEIOoCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUMITIUHbI

MK-3.2: FoToBHOCTL K 06ecne4yeHnto IKONOrMYecKon 6e30NacHOCTU TENNMOTEXHUYECKOro 06opyaoBaHus
pasnUyYHbIX NPOU3BOACTB U pa3paboTKe 3KO3aLWMUTHbLIX MeponpuUaTUn

3HaTb: 9Konornyeckue cTaHgapTel WM TpeboBaHWs npu  (OYHKLUMOHUPOBAHWM  BbICOKOTEMMEPATYPHbIX YCTAHOBOK;
METOL0SIOMMI0 pacyeTa KOHLEHTPaLUWii BpeaHbIX BbIGPOCOB Npy (hYHKLMOHUPOBAHUN TEMMOTEXHONOMMYECKUX YCTaHOBOK.

YMeTb: paccuuTbiBaTb KOHLEHTPaUUM MNPOMbILSIEHHbIX BbIGPOCOB NpY  (PYHKLMOHMPOBAHMM TEMNyOoTEXHONOMYECKUNX
YCTaHOBOK; MPaKTUYECKN KOHTPONMpPOBaThL CcobrofeHne aKonormyeckon 6e3onacHoCTU.

BnapeTb: HaBblkaMu pa3paboTKyM U OCYLLECTBIEHUS KO3aLLUTHBIX MEPOMPUATUIA.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. 3akoHogaTenbCTBO B 06GnacTM  OXpaHsbl
OKpy»KatoLLen cpefpl

Tema 1. [lpaBoBas oxpaHa npupodbl. OCHOBHbIE
HopMaTMBHble akTbl B P.®. HopmaTtuBHble akTbl B
obrnactn oxpaHbl aTMOCepHOro Bo3gyxa BOAbl U MOYBbI
OT  3arpsi3HEHUs  MPOMBbILWSIEHHbBIMM  Bblbpocamn B 4 3 8
TENNOTEXHOMNOMM.

Tema 2. TpeboBaHue caHWTapHbIX HOPM K OOMYCTUMbIM
YPOBHAM 3arps3HeHns aTmocdepHoro Bosgyxa, BoAbl U
noysbl. CaHuTapHas oOxpaHa oOKpyXawlwen cpeabl.
OTnnune caHUTapHOW OXpaHbl OKpYyXalollen cpeabl OT 4 2 8
oXpaHbl Npupoabl.

Pasgen 2. TexHonorus 3awmTbl aTMocdepHOro Bo3ayxa

Tema 3. OG6pasoBaHMe WM  pacyeT  Konm4decTBa
3arpA3HSAIOWNX  BELECTB MNPy COYETaAHMM  PasfUYHbIX
BugoB TormmBa. OCHOBHbIE WCTOYHUKM  3arps3HEHUs]
oKpyxatoLLeii cpeabl B LIBM. 4 2 8

Tema 4. Cnocobbl 1 annapaTtbl A4S 04YUCTKN BbIGPOCOB B 7
atmocdepy. Cnocobbl  cokpalleHUs  KOHLeHTpauum
3arpAsHAWNX BeLeCcTB B aTtMocdepe. JKorornyeckue
nocneacTeus 3HepronponsBoacTaa " 6 2 6.75
aHepronoTpebuTenen. ’

Paspgen 3. TexHonorma 3almuTbl BOAHbIX 0ObEKTOB

Tema 5. Knaccudukaumsi CTOYHbIX BOL W OCHOBHbIE
HanpaBneHns COKpaLLleHUsl KOoNMyecTBa CTOYHbIX BOA Ha
NPOMBILLITEHHbIX TEennoBbIX 3MEeKTPOCTaHUMSAX.
HopmupoBaHne copepkaHusa 3arpsi3HSOLWMX BELLECTB B 4 2 6
BoOoOEMAX.

Tema 6. Cnocobbl W annapaTtbl AN OYUCTKM
MPOMBILWMEHHbIX  CTOYHbIX  BoAd. OCHOBHble  BUAb
annapatoB Ans MNPOMbIWMEHHbIX CTOYHbIX Bog. Pacuet
npegenbHo gonyctumoro cbpoca. HopmatueB npenenbHo
gonyctumoro  cbpoca, ero  ©Bf3b C  NpedenbHo 4 2 8
JOnNYyCTUMOM KOHLEHTpaunen.

Pazgpen 4. Teepable oTxogbl M npegoTBpalleHne
3arpsi3HEHNS NOYBLI C




Tema 7. YTO Takoe Knacc OnMacHOCTM BpegHOro
BewectBa. MCTouyHMKM oOpasoBaHWs OTXOOOB, a Takke
Knaccudukaumm no Knaccam OMacHOCTMW.
HopmuposaHue Ha NnocTynneHue 3arpA3HAOLLNX 4 2 6
BELLECTB B BOAHYIO 1 BO3AYLLUHYO cpeay.

Tema 8. OueHka konuyecTBa obpasyloLmMXCcs OTXOAOB U
OCHOBHble HanpaBerneHuss obpaweHna ¢ Humu. Cnocobbl
yTunusaumMm TBepabix ObIToBbIX 0TX0AoB. Cnocobbl

nepepaboTK1 OTXO/A0B. 4 2 6
Wtoro B cemecTpe (Ha kypce ans 3A0) 34 17 56,75
KoHcynbTaumy 1 npoMexytovHas aTrectaums (3ayer) 0,25
Bcero koHTakTHasa pa6orta u CP no gucuunnuvHe 51,25 56,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHue y4ebHbIM NNaHoM He npegycMoTpeHo

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
5.1 MokasaTenu oueHMBaHUsA OBYYEHUA

Kop komneTeHuum MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

WmeeT npepacTaBneHne 06 9KOMOMMYECKUMX CTaHZapTax W TpeGoBaHMX MNpw
(PYHKLUMOHMPOBaAHUM  BbICOKOTEMMNEPATYPHBLIX YCTAaHOBOK; MEeTOAOoMnorMM  pacyeTa
KOHLIEHTpaLMA BpedHbIX BbIGPOCOB MpU (OYHKLUMOHUPOBAHUWN TEMnsoTEXHOMNOMYECKNX

YCTaHOBOK.
MK-3.2 CnocobeH paccunTbiBaTb  KOHUEHTpaUMW  MPOMBILSIEHHBIX  BbIOPOCOB  Mpu
hYHKLMOHMPOBAHMM TENSI0TEXHOMOMYECKUX YCTaHOBOK,; NpaKkTU4eckn

KOHTpONnuMpoBaTb cobntogeHne akonorn4yeckon 6e3onacHocTu.
[eMoHCTpUpyeT  HaBblku pa3paboTku M OCYLIECTBNEHMS 9KO3aLUNTHbIX
MEPONPUSATUNA.

5.2 Cucrtema n KputTepumn oLeHUBaHUA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

LLIkana oueHnBaHuA

YcTHOe cobecenoBaHue MucbmeHHasn paboTa
Obyuvatowmmcs naet B uenom
Ka4YeCTBEHHbIN OTBET, OCHOBAHHbLIA Ha
3apava pelleHa BEPHO. Bo3MOXHb!
3ayTeHo BCEX MCTOYHMKAX NHdOopMaL.

HebormnbLUVE NOrpeLLIHOCTH.
MpucyTcTBylOT Hebonbwure npobenbl B

3HaHNAX U HeCyLeCTBEHHbIE OLLNGKN.

OOyvawwmncs He WUMeeT [OCTaTOYHOro
YPOBHS1 3HAHWI, NIIOXO OPUEHTUPYETCHA B
He 3auyTteHo OCHOBHbIX MOHATUSX W onpeaeneHusx
OVUCLUMNMWHBI,  JonyckaeT npu  OTBeTe
CYLLIECTBEHHbIE OLLMOKN.

3apava He pelueHa. 3HauuTernbHble
MOrpeLLHOCTM B pacyeTax.

5.3 TunoBble KOHTPONbHbIE 3aAaHUsA U/UNN UHbIe MaTepuanbl, UCNONb3yeMble ANA OLeHKU pe3ynbTaToB
oby4eHus
5.3.1 TunoBble KOHTPONbHbIE BOMPOCHI

Ne n/n | dopMynNUpoBKN BONPOCOB

Cemectp 7

HopmatuBbl kayectBa aTmocgepHoro Bo3ayxa. Kto nx yctaHaenusaet? Onpeaenexuve MNMAOK, paamepHOCTb.
MAOK m.p. n MAOK c. — nx xapakrepucTuka.

BnusiHue sarpasHsaoLWMX BELWEeCTB Ha BoAoeMbl. Kak nponcxoauTt camoounLleHre BogoemoB? YTo Takoe
BIK? Kakue TpeboBaHus k Boge copackiBatoT B BogoeMbl Mo PH n BIr1K?

3 OuuncTka ObIMOBLIX FAa30B OT OKMCIIOB a3oTa.




4 OumncTKa NPOAYKTOB CropaHns OT OKMUCMOB Cepbl.
Kak paccumTbiBaeTCS YpPOBEHb 3arpsa3HeHMs atMmocepHoro Bo3ayxa? lNprBectu pacyeTHyto bopmyrny Ans

5 cny4as HarpeTbiX BbIBPOCOB M NOSICHUTBL, YTO 03HaYaloT M oTkyaa 6epyTcsa Bxogsme B HAX BENUYMHBI? YTO
Takoe Cm, Mim, Xm ? YeMy npmmepHo paBHO XM B gonsax ot H?

6 LIMKnoHbl ognHo4YHbIe 1 rpynnoBble. OBNacT NPUMEHEHUS LIUITMHOPUYECKUX U KOHNYECKMX LIMKITOHOB.
XapakTepucTukm, BbIGOp 1 pacyer.
Kak paccumTbiBaeTCs CTENeHb 04eCTKM ra3os Yepes HopmaTtu NOB? Kak paccumTtbiBaeTcs CTeneHb OYNCTKU

7 rasoB OBYXCTyneH4aTblX YCTaHOBOK? Kak paccuntbiBaeTcs ruapaBnmyeckne O4UCTKN CONPOTUBMNEHNS
anapaTtoB 1 30M0ynaBnnBarLLUX YCTaHOBOK.

8 YCTponcTBO M NpuHUMN paboTsl an.counsTpa. Bugsl an. dpunbTpos. CTeneHb 04eCTKU ra3oB B an.unbTpe —
dopmyna.

9 MHBeHTapu3auus BeIGPOCOB 3arpsi3HAOLLMX BELLECTB B aTMOCEpPY U KapTa-CXema MCTOYHUKOB BbIGPOCOB.
B kakux npoLeccax 06pasyoTcst TUNUYHbIE 3arpasHatolLme Bellectea? MNeoeuncaub ux n gate 3HadeHus MNOK

10 M.p. n MAKc. MexaHn3am o6pa3oBaHnsA TUMUYHbIX 3arps3HSIOLLMX BellecTB. Kakne 13 aTux BelecTs obpasytoT
rpynny cymmauuu. Kakoe kK HUM npeabsasnaetca TpebosaHne?
YTO HY)XXHO ANsl NoNyYeHUs paspeLleHnst Ha BbIBPOC 3arpasHaoLWmnX BellecTs B aTMocdepy? KTo ero BolgaeT

11 W YTO B HEM YKa3bIBaeTca? B kakmx crniyyasix MOryT ObiTb BblAaHbl HOPMATUBbLI BDEMEHHO COrNAacOBaHHbIX
BbIOpOCOB?

12 3HauyeHne KOHLEHTpaLMi 3arpsisHsIoLLIMX BELLECTB B BO3AyXe Ha TeppuTopun NPOMMIoLLaaKkn U B BO3Qyxe
HacerneHHbIX NyHkToB. Y10 Takoe C33? Knaccel C33 ansa Bcex npeanpusaTum.
YTo Takoe HopMaTMBbI NPEeAENbHO JOMYCTMMbIX M BPEMEHHO COrNacoBaHHbIX BblIopocoB? Kakas y HUa

13 pasMepHoCTb? Kak paccumTtaTtb TeKyLLMe 1 BanoBble BbIOPOCHI 3arpsa3HsaoLWLMX BellecTB B aTmoctepy? Kak
NAB cesasaHo c MNOK?

14 TpeboBaHusa caHUTapHbIX HOPM K OMYCTUMbIM YPOBHSAM 3arpsisHeHUst aTMOCEPHOro BO3ayxa, Boabl 1
MoyBbI.

15 3akoHo[aTenbCTBO, HOPMATUBHbIE aKTbl B 00N1AcT! OXpaHbl aTMOCEPHOrO BO3yXa, BOAbl U MOYBbI OT
3arpsi3HEHMS! MPOMBILLINIEHHBIMY BbIGpOCaMu.

16 MpeanoxeHus No pasMeLleHno 0TX0O0B.

17 OcHoBHbIe HanpaBneHus obpaLLeHNsi C 0TXO0AaMM (OCHOBHbIE MOHATUS BUOOB OEATENBHOCTU, CBA3AHHbIX C
obpalleHneM ¢ oTxogamu).

18 Hopmatusbl 06pa3oBaHmsi 0OTXOO0B.

19 OueHka konmyecTB 0b6pa3oBaHMst OTXOO0B.

20 Cnocob BpeMEHHOro XpaHeHUs OTXOAO0B.

21 MecTa BpemeHHoro xpaHeHusi (MBX) oTxoaoB (OT Yero 3aBuCHT).

22 KoanpoBaHue Bunga oTxo40B.

23 Knaccudukauns oTxoqoB Ha cteneHb ux Bo3aenctaust Ha OrC.

24 MoeHTudukaumsa otxoqoB no Knaccam onacHOCTU.

25 Cxembl BogoobecrnevyeHnin 1 O4UCTKN CTOYHBIX BOA.

26 HopmupoBaHue gonyctumoro copoca CTOUHbIX BOA,.

27 Hopwmbl BogooTBEAEHUS.

28 Hopmbl BogonoTpebneHus.

29 HopmMupoBaHue kayectsa 1 4ONYCTMMble BO3AENCTBUS HA BOAHbIE OO BEKTHI.

30 KauecTBO CTOYHbIX BOA (MOKasaTtenu).

31 Buabl CTOYHbIX BOA, OTBOAMMbBIE OT NPOMMPEANPUATUINA.

32 CTo4Hble BOAbl TENNO3HEPreTU4ECKNX OO LEKTOB — KAaTEropuu.

33 O6pasoBaHmne CTOYHbIX BOL, CUCTEMbI TMOPO300yaaneHnsi, X KaHanM3MpoBaHUe 1 O4nCTKa.

34 OumcTKa CTOYHbIX BOA CUCTEM BOAOMNOAroToBKM. OUMCTKA CTOUHBIX BOA, OT OGMbIBKM HAapPYXXHbIX MOBEPXOCTEN
HarpeBa koTna.

35 NcTOYHUKM 3arpsisHEHUST BOOHBLIX PECYPCOB HE(PTE — UM MACIO COAepXaluMmn CTOUHbIMKU Bogamu Ha TOL,

pacyeT CKOPOCTU BCMbIBaHWNS HE(PTENPOAYKTOB B OTCTOMHUKE.




5.3.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3aaHNA (3a4a4u, KeUCbl)

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

5.4 MeToanyeckue matepuansl, onpegensiowme npoueaypbl OLleHUBaHUA pe3yNbTaToB 06y4YeHUs
5.4.1 YcnoBus gonycka oby4atoLerocsi K npoMexyTo4yHOM aTTecTauum 1 Nopsaaok NMKBUAaUMm akageMmnieckon
3a[0MKEHHOCTH

[MpoBenoeHNe NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOoBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6IYMTO
«NonoxeHne 0 NpoBeAEHNM TEKYLLETO KOHTPONSA YCNeBAEMOCTM 1 NPOMEXYTOYHON aTTecTauum obyyaroLmxcsa»

5.4.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm no gUCUUnimHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

5.4.3 OcobGeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTalmMu nNo gUcLUnimHe

BpeMﬂ Ha NoAroToBKY K 3a4eTy 40 MuH, B 3TO BpeMA BXOOAUT NOAroToBkKa OTBETa Ha TeopeTudeckne BOMpocChbl U
peLleHne NnpakTM4eckon 3agauun.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | W3paTtenscTtBo | o4 nsgaHusa | Ccebinka
6.1.1 OcHoBHas y4yebGHasa nutepaTtypa
Bacunenko T. A, |OueHka BO3OeWCTBUS Ha http://www.iprbooksh
Ceeprysosa C. B. OKPY>KaIOLLLYHO cpeny " Mocksa: NHdpa- 2017 op.ru/69001.html
aKorornyeckass  aKcrnepTusa WHxeHepusi
WHXXEHEPHbIX NPOEKTOB
OK3apbsiH, B. H. |OueHka BO3gencteMss Ha Mocksa: HayuHbIi 2018 http://www.iprbooksh
BydeTtosa, M. B. OKpY>KaloLLyto cpeay KOHCYMbTaHT op.ru/80807.html
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
Ckakos, C. B. MpakTMKyM MO WHXEeHEepHOn n . . http://www.iprbooksh
akonoruu. Pacuet nneLk. Jnewkiv op.ru/22909.html
o6pasoBaHus BpeaHbIX rOCYAAPCTBEHHBIN 2013
BELIeCTB  MpU  CXKUraHWUu TGXHVI‘-IG(;(;?: ACB
OpraHn4yeckoro Tonnuea yRusepcnter,

6.2 MNepeyeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6nbnunoTteyHas cuctema IPRbooks [OnekTpoHHein pecypc]. URL: http:///www.iprbookshop.ru/
OnNeKkTpoHHO-0MbnnoTeyvHas cucrema BLUT3 Crnb ryYnTn [OneKTpoHHbIN pecypc]. URL:
http:///www.nizrp.narod.ru

6.3 NMepe4veHb NULEH3UOHHOIro U CBOGOAHO pacnpocTpaHAeMoro NporpamMmHoro obecneyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8




6.4 OnucaHne maTtepmanbHO-TEXHMYECKON 6a3bl, HeOOX0AMMOMN ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmMsapoBaHHas mebernb, ocka
JlekunoHHas Y A PyA 4 P A
ayguTopus

CneunanuaupoBaHHasi Mebernb, gocka
YuebHas ayautopus




