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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuHbl: ChopmMmmpoBaTb KOMNETEHLMM obyyatowerocsi B 06nactu cobnogeHus 3Konornyeckomn
6e30macHOCTM Ha NPOM3BOACTBE U MaHMPOBaHUSA 3aLUTHBIX MEPONPUSATUN.

1.2 3agaum gcuMNInHbLI:

MoarotoBMTb CMNEUManMCTOB, CMNOCOOHbLIX MPUHMMATb COOTBETCTBYHOLLME peLleHuss B 0bnactM oxpaHbl
OKpYy>KatoLLen cpeabl Npu paboTe TENNOSHEPreTUYECKUX CUCTEM B COOTBETCTBUM C TPEOOBaHUAMK 3aKkOHOO4ATENLCTBA MO
OXpaHe oKpyXatoLen cpeapl.

1.3 Tpe6oBaHusA k NpegBapuTeNbHOM NOAroTOBKe O06y4aloLerocs:

MpeasapuTensHas NOAroToBka npeanonaraeT co3gaHne OCHOBbI AN (POPMUPOBAHMSA KOMMNETEHLNIA, YKa3aHHbIX
B M. 2, NPU U3YYEeHUN OUCLIUNIIVH:

Okonorusa

TonnMBO M NPOLIECCHI FOPEHNST B TEMNOSHEPreTUYECKMX YCTaHOBKaX
dusnka
TennomaccoobmeH

2 KOMMNETEHUMU OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-3.1: ToTOBHOCTbL K 06ecne4yeHnI0 3KONOrM4eckon 6e30nacHOCTU TeNSI03HEePreTMYeCKNX 06 LEKTOB U
pa3paboTke 3KO3aLWMUTHLIX MepPONpPUATUIA

3HaTb: 3KOMoOrMyeckme ctangapTbl U TPeboBaHMs Npy PYHKUMOHUPOBaHUM OOHLEKTOB TEMMOSHEPreTUKU; MEeTO4OMOorno
pacyeTa KOHLeHTpaLMin BpedHbIX BbIGPOCOB Npy hYHKLIMOHUPOBAHUN OO HLEKTOB TEMIIO3HEPTETUKM.

YMeTb: paccunTbiBaTh KOHLEHTPALUM BpedHbIX BoIGPOCOB Npy hyHKLMOHNPOBAHMN OO LEKTOB TEMIO-

SHEPreTMKM; NPaKTMYECKM KOHTPONMPOBaTb COBNAEHME 3Konornyeckon 6e30nacHoCTM Ha 06 bEeKTax TENIO3HEPTETUKM.
BnapeTb: HaBblkaMu pa3paboTKU U OCYLLECTBMNEHNS SKO3ALUTHBIX MEPONPUATUIA.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

KoHTakTHas
pabota

cP MHHOBaLU.

Nex. Mp. | (4ace) 3(232?;%
(4achkl) | (4achbl)

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM U y4eBHbIX 3aHATWIA

CewmecTp
(kypc gns 3A0)

Paspen 1. 3akoHopatenbcTBO B 06nacTtu
OXpaHbl OKpyXKatoLLeln cpeabl

Tema 1. HopmatumBHble akTbl B obnactu
OXpaHbl aTtmocepHOro Bo3ayxa BOAbl U
NoYBbl OT 3arpsA3HeHWs MNPOMBbILLEHHBIMUA 1 3 10 nn
Bbibpocamu. [paBoBasi oxpaHa MpUpPOAbI.
OcHoOBHbIe HOpMaTKBHBIE akTbl B P.O.

Tema 2. TpeboBaHue cCaHWTapHbIX HOPM K
A0MyCTUMbIM YPOBHAM 3arpsisHeHuns
aTMOCepHOro BO3gyxa, BOAbl W MOYBbI.
CaHvTapHasi oxpaHa OKpyxatLlen cpeabl.
OTnnyne caHWTapHOW OXpaHbl OKpyXatoLen
cpeabl OT OXpaHbl MpUpPoapbI.

Paspgen 2. TexHonorusa 3aWmThl
aTMocdepHoro Bosayxa

Tema 3. Obpa3oBaHue 1 pacyeT KonnyecTea
3arpAsHaWNX  BeLWecTB Npu  coyeTaHuu
pasnuuHbix BugoB TonnmeBa. OCHOBHbIE 4 1 8
WUCTOYHMKN  3arpsi3HEHUA  OKpyXKatoLen
cpeasbl B LIBI.

Tema 4. Cnocobbl 1 annapatbl 4N OYUCTKK
BolOpocoB B atmocdepy.  Cnocobbl
COKpaLLEHMS KOHLIEHTpaLMM 3arpsAsHsoLLmnx
BeLecTB B armocdepe. JIkonornveckme
nocnencTeus 3HEepronpou3BoOACTBa "
3HepronoTpebutenen.

Paspen 3. TexHonorus 3awuTbl BOAHbLIX
00BbEKTOB

Tema 5. Knaccudukaumsa CTOYHbIX BOg U
OCHOBHbIe HanpasfeHuns COKpaLLeHus
KonuyecTBa CTOYHbIX BOf, Ha
NPOMBbILUSIEHHBIX TenoBbIX 1 14
ANEKTPOCTaHLMUAX. HopmuposaHue
coflepXaHus 3arpssHsoWux BeLlecTs B
BoJoemMax.




Tema 6. Cnocobbl 1 annapatbl AN OYNCTKM
NMPOMbILLSIEHHBLIX CTOYHbIX BoA. OCHOBHbIE
BMAbl annapatoB AN  MPOMbILIEHHbIX
CTOYHbIX BOZ. Pacuet npegensHo 1
gonyctumoro cbpoca. HopmaTtue npegensHo
ponyctumoro  cbpoca, ero CBsisb C
npeaenbHO AONYCTUMON KOHLIEHTpaLME.

10

Paspgen 4. Teepable oTXxonbl "
npeAaoTBpaLlLleHne 3arpsi3HEHUS MOYBHI

Tema 7. Y10 Takoe knacc OMacHOCTU
BpeaHoro BellecTBa. McTouHMKN
obpasoBaHus 0TX0[0B, a Takke
Knaccudmkauum no Knaccam OnacHOCTU. 1 1
HopmuposaHune Ha nocTynneHune
3arpsAsHAIWNX  BEWeCcTB B BOOHYO W
BO34YLLHYIO Cpeay.

12

Tema 8. OueHka konuyecTea obpasyroLLmMXCs
OTXOOOB M OCHOBHble  HarnpaBneHus
obpauleHnss ¢ HUMKU. Cnocobbl yTunusauum 1
TBEpAbIX ObITOBbIX 0OTX04oB. Cnocobbl
nepepaboTkn 0TX0O0B.

10

Wtoro B cemectpe (Ha kypce anst 3A0) 6 8

90

KoHcynbTaumm 1 npoMexyToyHast

aTrectauus (3ader) 025

Bcero koHTakTHasa pa6orta n CP no

14,25
AVCUUNNnHe

90

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4eGHbIM NaHoOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHme nokasaTtenemn, KpUTepMeB U CUCTEMbI OLlEHUBaHUA pe3yribTaToB 00y4YeHus

5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHMe oueHo4YHOoro
MokasaTenu oLeHnBaHus pesynbTaToB 00y4YeHus
KoMneTeHUun cpeacTea
MmeeT npepnctaBneHne o0 3KOMOrMYeckMx ctaHgapTax U TpeboBaHux
npu OYHKUMOHMPOBAHNM OOBLEKTOB TEMMOSHEPreTUKN; METOAONOornm
pacyeTa KOHLEHTpauuMin BpeaHbIX BbIOpOCOB Npu OYHKLUMOHMPOBaHUM
00BLEKTOB TEMNIIO3IHEPTETUKM. Bonpocbl YCTHOTO
AK-3.1 CnocobeH paccunTbiBaTb KOHLEHTpauuMuM BpedHblx BblIbpocoB npu|cobecenoBaHust

hYHKLUMOHMPOBAHMN OO BEKTOB TEMJO-

3HEepreTuky; npaKkTu4eckn KOHTpoOnupoBaTtb cobniogeHne
3KONornyeckon 6e3onacHOCTM Ha 06BbEKTaX TEMNO3IHEPrETUKN.
[deMoHCTpupyeT HaBblki pa3paboTku U OCYLLECTBEHNS 3KO3aLUMTHbIX
MEPONPUATUN.

MpakTuko-
OPWEHTUPOBAaHHHbIE 3a4aHUSA

5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus

LLikana oueHnBaHus

Kputepum oueHnBaHnsa cpopMmMpoBaHHOCTM KOMMAETEHLUNIA

YcTHoe cobecenoBaHue MucbMeHHas paboTa

3ayTeHo

O6yuvatowuics paet B Lenom

BCEX NCTOYHMKAX nHdOpMaLMK. |MOrpeLLHOCTH.
MpucyTcTBYIOT HEGOMbLUNE Npobenbl B

KayeCTBEHHbIA OTBET, OCHOBaHHLIN Ha |[3agaya pelweHa BepHO. Bo3aMoxHbI HeGomnbLINE




3HaHUAX NN HecyLleCTBEeHHbIe owmnbKm.

He 3a4yteHo OCHOBHbIX MOHATUAX W onpegeneHnax

Obyualowmica He wumeeT [OCTAaTOYHOro

OBHS 3HaHWI, MNOXO OPUEeHTUpyeTcs B
yp P Py 3apava He peleHa. 3HauuTenbHble

. NorpeLwHoCTn B pacyeTax.
ancumninuHbel;  gonyckaet npu  OoTBeTe

CyuwleCTBEeHHbIe omnbku.

5.2 Tunosble KOHTPOJIbHbIE€ 3aA4aHUA UINMU UHblIe maTepunanbl, HeobXxoaMMbIe AN OLEHKU 3HaHUN, yMeHMVI,

HaBbIKOB

1 (wnn) onbiTa AEATENLHOCTU

5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOpMYyNMPOBKM BONPOCOB
Kypc 4

1 OuncTka CTOYHBIX BOJ CUCTEM BOAOMNOAroTOBKM. O4MCTKa CTOUHbIX BO4 OT OOMbIBKU HAPYXXHbIX MOBEPXOCTEN
Harpesa KoTna.

2 NcTouHUKM 3arpsasHeHmns BOOHbBIX PeCypCoB HedhTE — MM Macro cogepalimMmm CTOYHbIMM Bogamu Ha TOL,
pacyeT CKOPOCTM BCMMbIBaHWUA HEPTENPOAYKTOB B OTCTONHUKE.

3 HopmaTuBbl kKayectBa atMoccepHoro Bosayxa. Kto nx yctaHasnmsaet? Onpegenenue MNAK, paamepHocCTb.
MAOK m.p. n NAK c. — nx xapakrepucrtumka.

4 BrnivsiHne 3arpsasHsoLLmMX BeLecTB Ha BogoeMbl. Kak nponcxoamTt camoouneHne sogoemoB? Yto takoe BI1K?
Kakne TpeboBaHus k Boge cbpacbiBatoT B Bogoembl no PH n BINK?

5 OuncTka AbIMOBbLIX Fa30B OT OKUCIIOB a30Ta.

6 OuncTka NPOAYKTOB CropaHus OT OKUCIIOB CEepbl.
Kak paccumTbiBaeTCS ypoOBEHb 3arps3HeHns atMocdepHoro Bo3ayxa? MNpusectu pacyeTHyo opmMyny ans

7 crnyyas HarpeTblX BbIGpPOCOB 1 NOSICHUTL, YTO 03HaYaloT U O0TKyAa 6epyTcs BXOASALME B HUX BENUYMHBI? YTO
Takoe Cm, im, Xm ? Yemy npumepHo paBHO XM B gonsx ot H?

8 LIMKNOHbI 0AMHOYHBIE 1 rpynnoBble. O6nacTn NPUMEHEHUS LUMMHOPUYECKUX U KOHUYECKUX LIUKITOHOB.
XapakTepucTuku, BbIGop 1 pacyer.
Kak paccumTbiBaeTcsl CTeNeHb 04ECTKM ra3oB Yepe3 HopmaTtue MOB? Kak paccuntbiBaeTcsi CTENEHb OYNCTKM

9 rasoB ABYXCTYyMNeH4YaTbIX YCTaHOBOK? Kak paccyMTbiBaeTCs rngpaBnnyeckme O4MCTKU COMPOTUBIIEHUS anapaToB
1 30M0ynaBnMBaroLLNX YCTAHOBOK.

10 YCTpOWCTBO M NpuHLUMN paboTbl an.dunbTpa. Buabl an. dunstpoB. CTeneHb 04eCTKM ra3oB B an.counbtpe —
dopmyna.

11 MHBeHTapu3aumns BbIGpOCOB 3arpA3HAOLLMX BELLEeCTB B aTMOcdepy U kapTa-cxema MCTOYHUKOB BbIGPOCOB.
B kakmx npoueccax obpasytoTcsa TUnuYHbIe 3arpsasHsiowme BewecTtea? MNMeoeuncanb nx 1 gatb 3HadeHus MOK

12 M.p. 1 MOKc. MexaHnam obpas3oBaHMsa  TUNUYHBIX 3arpasHAOLWKMX BellecTB. Kakne n3 atux BewecTs obpasyioTt
rpynny cymmauun. Kakoe kK HUM npegbasnseTcsa TpebosaHune?
UTO HY)XHO Ans nNonyyeHus paspeLleHns Ha BbIOpocC 3arpsAsHsAoLWmxX Bellects B atMmocdepy? KTo ero BolgaeT u

13 YTO B HEM YKa3bIBaeTcaA? B kakux criydasx MoryT ObiTb BblAaHbl HOPMAaTUBbLI BPEMEHHO COrMACOBaHHbLIX
BblOpoCOB?

14 3HauveHne KOHLEeHTpauui 3arpasHALWmMX BellecTs B BO3AyXe Ha Tepputopuv NpoMniowank u B Bo3gyxe
HaceneHHbIX NyHkToB. YT0 Takoe C33? Knaccebl C33 gnsa Bcex npegnpusatun.
YUTo Takoe HopMaTKBbl NpeAenbHO AONYCTUMbIX U BpEMEHHO CorfiacoBaHHbIX BbibpocoB? Kakas y H1a

15 pa3mMmepHocTb? Kak paccuntaTh TEKyLLMe 1 BanoBble BbIOPOCHI 3arpsi3HsoLLmMX BelecTs B atMocdepy? Kak MNAB
cBs3aHo ¢ MNOK?

16 TpeboBaHUsi CaHUTaAPHBLIX HOPM K AOMYCTUMbIM YPOBHSIM 3arpsi3HeHUs aTMochepHOro Bo3ayxa, BoAbl 1 NOYBbI.

17 3akoHOOATeNbLCTBO, HOPMATMBHbIE aKTbl B 06M1acTu oxpaHbl aTMOCEPHOro BO3ayxa, BOAbI U NOYBbLI OT
3arpsA3HeHnsi NPoOMbILLNIEHHBIMU BbIGpocamMm.

18 lMpeanoxeHnsi No pa3MeLLeHnio 0TX040B.

19 OcHoBHble HanpaBsneHns obpalleHns ¢ oTxo4amu (OCHOBHbIE NOHATUSA BUOOB AEeATENbHOCTH, CBA3AHHbIX C
obpalleHrem ¢ oTxogamm).

20 Hopmatuebl 06pa3oBaHMs OTXOO0B.

21 OueHka konuyecTB 06pa3oBaHNsi OTXOAO0B.

22 Cnocob BpeMeHHOro XxpaHeHusi 0TX040B.

23 MecTa BpemeHHoro xpaHeHus (MBX) oTxof0B (0T Yero 3aBuUCHT).

24 KoaovposaHue Buga oTxo4oB.

25 Knaccundukaums oTxogoB Ha cteneHb ux Bo3aencteusa Ha OrC.

26 MaeHTudurkaums 0TXogoB Mo Knaccam onacHOCTU.

27 CxeMbl BogoobecneyeHnin n O4NCTKN CTOYHBIX BOA,.

28 HopmupoBaHune gonyctumoro cbpoca CTOYHbIX BOA.

29 Hopwmbl BogooTBeaeHus.




30 Hopmbl BogonoTpebnexus.

31 HopmupoBaHue kayecTBa 1 AONyCTUMblE BO3AENCTBUA Ha BOAHbIE OOBbEKTDI.

32 KayecTBO CTOYHbIX BOA (NOKa3aTenu).

33 Buabl CTOYHBIX BOA, OTBOAMMBIE OT NPOMMNPEanpUsaTUn.

34  |CTOuYHblEe BOObI TEMMOIHEPreTUYECKMX OOBEKTOB — KaTEropuun.

35 |O6pasoBaHue CTOYHbIX BOA CUCTEMbI MMAPO30M0yAaneHuns, X KaHanM3npoBaHue 1 O4UCTKa.

5.2.2 TunoBble TeCcTOBble 3a4aHUA

He npeaycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuUA (3agayu, Kenchbl)

OnpeaenuTb MakCUMarbHYH KOHLEHTPaLMIO 3arpsi3HSOLLNX BELLECTB, KOTOpas YyCTaHaBNMBAETCSl B MPU3EMHOM
cnoe atmocdepsbl B pe3ynbTaTe paccenBaHms BbIOPOCOB.

McxoaHble gaHHble Ans pacyeTa:

KonuuecTtBo BbIGPOCOB 3arpsasHsaoLLmx BewwecT: SO2-16,0 r/c

NO2 -6,4r/c

B3BelueHHbIe BelwecTBa — 26,3 r/c

Temnepatypa ra3oB Ha Bbixoge 13 Tpybel — 160°C

BbicoTa gbimoBon Tpy6bl — 40 Mm;

OnameTp yctbsa Tpybbl — 1,0 M.

MecTo pacnonoxeHust uctouHuka — CaHkT-lNeTepOypr

Temnepatypa Hapy>XHOro Bo3gyxa (CpegHsst) camoro xonogHoro mecqua - 9°C

O6bem Bblbpocos Vr=8,1 m3/c

MCcTOYHMK BEIOPOCOB OYMCTKOW HE OCHALLEH

5.3 MeToanyeckne maTepuansi, onpeaensiowue npoueaypbl oOLeHUBaHUA 3HaHUW, YMEHUI, BNageHni (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atoLierocsi K NpoMeXXyTo4yHoW aTrecTauum U NopsifoK NMMKBUAALIMKN akaaeMU4eckomn
3a10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOopMaTtuMBHbIM aktom CI6MYMTA
«lMonoxeHne o NPoOBEAEHNM TEKYLLLErO KOHTPOISA YCNEBaeMOCTU M NMPOMEXYTOYHOM aTTecTaumm oby4daroLwmnxcs»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCUMnIiInHe

YcTHada X MucbMeHHasda X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AMCUUNInNHe

BpeMFl Ha NoAroToBKY K 3a4eTy 40 mMuH, B 3TO BpemMA BXOOAUT NOAroToBka OoTBeTa Ha TeopeTun4eckme Bonpochbl n
peweHne I'IpaKTVIL-IeCKOIZ 3agayn.
,D,J'IH pac4yeToB CTyOEeHTYy H606XO,D,I/IMO MMETb KalnbKynAaATop, TakKke eMy npefocraBndeTcAa chnpaBoYHasA

MHopMaLus.
B TeyeHne cemecTpa BbINONHAETCHA KOHTPOrbHasa paboTa.

6. YYEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNJIUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | M3paTtenbcTBO [oa nspaHusa | Ccblinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
Crtpenkos, A. K, |OxpaHa okpyxatoLieit cpeabl| Camapa: Camapckuit http://www.iprbooksh
Tennbix, C. 1O. 1 3Konorus rmapocgepsl rocyAapCTBEHHbIN op.ru/20495.html
apXUTEKTYPHO- 2013

CTpOUTENbHLIN
yHusepcutet, O6C ACB

Ok3apbsiH, B. H.,|OueHka Bo3gencTBMa Ha Mocka: HayyHbin 2018 http://www.iprbooksh

BydeTtosa, M. B. OKpYXaroLLyto cpeny KOHCYNbTaHT 0p.ru/80807.html

6.1.2 lononHuTenbHasa y4yebHas nutepaTtypa

Ckakos, C. B. MpakTukym MO MHXEeHEepHOM Nuneuk: JineLkwii http://www.iprbooksh
aKornorum. PacueTt roc a.CTBeHHbII7I op.ru/22909.html
obpasoBaHus BpeaHbIX yaap 2013

TEXHUYECKUN

BELWeEeCTB Mpu  CXWUraHuu yHueepcuTeT, 95C ACB

OopraHn4ecKkoro Tonnvea




6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbIX 1 MUHPOPMAaLIMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6nbnmoTeyHas cucrema IPRbooks [OnektpoHHbin pecypc]. URL: http://iwww.iprbookshop.ru/
OneKTpoHHO-6MbnmoteyHas cuctema BLWTO  CIMb  TYMNTO  [OnekTpoHHbIM  pecypc]. URL:
http:///www.nizrp.narod.ru

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmmMHoro obecneyeHus
MicrosoftOfficeProfessional 2013
Microsoftwindows 8

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEOGXO0AMMOWN ANnsA ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTtopwus OcHalleHue

MynbTuMeagunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A pyA H P A
ayguTopust

CneumnanuavnpoBaHHasa mebenb, focka
YyebHasa aygutopus




