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CocraButens (n):

KaHgomaaTt TexHU4ecknx Hayk, 3aBedytowmnn kadpenpon CwmopoguH C.H.
OT Kadenpbl cocTaBuUTeENS: CwmopoguH C.H.
3aseqyowni kadbegpon NPOMbILLIIEHHOW

TENno3HepreTUKM

OT BbINyckatoLen kadeapsbl: CwmopoguH C.H.

3aBegytowmi kacpeapon

MeToaundeckun otaoen: CmunpHoBa B.I".



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

TonnnBo 1 NPOLECCHI TOPEHNsi B TEMNNOIHEPTreTUYECKUX YCTaHOBKaX
dusnka
TennomaccoobmeH

2 KOMNETEHUWN OBYYAIOWEIOoCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUMITIUHbI

MK-3.1: FoTOBHOCTb K 06ecne4yeHnIo 3KONornieckom 6e3onacHOCTU Ten03HepPreTUHECKNX 06 bLEKTOB U
pa3paboTke 3KO3aLWMUTHbIX MEPONPUATUI

3HaTb: 3KomorMyeckre craHaapTbl U TpeGoBaHus NpU PYHKLUMOHUPOBAHUM OBBLEKTOB TEMSO3HEPreTUKM; MEeTOOOMNOro
pacyeTa KOHLEHTpaLMi BpedHbIX BbIGPOCOB NPpU (DYHKLMOHUPOBaHUM OGHLEKTOB TEMIO3HEPTeTUKM.

YMeTb: paccunTbiBaTh KOHLEHTPaLUUM BpeaHbIX BbIGPOCOB Npy OYHKUMOHMPOBaHUN 06HLEKTOB TENso-
9HEPreTUKM; NPaKkTUYECKN KOHTPONMpPOBaTb cobrogeHne aKorornyeckor 6e3onacHocT Ha 0ObekTax TENNOIHEPreTUKN.

BnapeTb: HaBblkaMu pa3paboTKyM U OCYLLECTBIEHUS KO3aLLUTHBIX MEPOMPUATUIA.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ VIHHOBAaLl.
HavmeHoBaHue n cogepxaHue pasgenos, | g g 9( CP chopmb
y s
TEM U YYEOHbIX 3aHATUN s So| ek Mp. (4achbl) SAHSTU
OZ | (yacsl) | (4ack)

Pasgpen 1. 3akoHogaTenbcTBO B 06nactu
OXpaHbl OKpYy>KatoLLien cpefbl

Tema 1. HopmatuBHble akTbl B obnactu
OoXpaHbl aTMociepHoro Bosgyxa Boabl U
MoYBbl OT 3arpsA3HEHUs MPOMBbILLINEHHbIMU
Bblbpocamn. [lpaBoBasi oOxpaHa MNpUPOAbI. 1 3 10 vn
OcHoBHble HopMaTMBHbIE akTbl B P.®.

Tema 2. TpeboBaHue caHUTApHbIX HOPM K
[0NYCTUMBIM YPOBHSIM 3arpsasHeHus
aTMocepHOro Bo3ayxa, BOAbl U MOYBbI.
CaHuTapHasi oxpaHa OKpyXaloleil cpeapi.
OTnuuMe caHWTapHOW OXpaHbl OKPYXatoLLen 1 2 12
cpeabl OT OXpaHbl NPUPOARI.

Paspen 2. TexHonorus 3aWmThI
aTMocdepHOro Bosayxa

Tema 3. ObpasoBaHue M pacyeT KonmyecTsa
3arpsAsHAIOWMX  BewecTB Mpu  coyeTaHun
pa3nuyHbix BugosB Tonnmea. OCHOBHbIE
NCTOYHWKN 3arps3HeHns oKkpyxatwowen | 4 1 8
cpeapl B LIBT.

Tema 4. Cnocobbl 1 annapatbl AN O4YUCTKU
BbIOpOCOB B aTmocdepy. Cnocobbl
COKpallleHMs1 KOHLEHTpauun 3arpsA3HsoLLIMX
BewectB B aTtmocdepe. Jkorornyeckme
nocneacTaus 3HEpronpovn3BoacTBa " 1 14
3HepronoTpeduTenen.

Pasgpen 3. TexHonorus 3awuTbl BOAHbIX
0bbekToB

Tema 5. Knaccudmkaums CTOYHbIX BOL MU

OCHOBHbIE HanpasneHuna COKpaLleHuna
Konn4yecTBa CTOYHbIX BOA Ha
NPOMbILUNTEHHbIX TennoBbIX
ANEeKTPOoCTaHUMNAX. HOpMMpOBaHMe 1 14

coaepxaHuna - 3arpAa3HArLWnX BewectTB B
BoAgoeMax.




Tema 6. Cnocobbl 1 annapartbl AN O4YMCTKU
NPOMBbILWNEHHbIX CTOYHbIX BOA. OCHOBHbIe

BMObl  annapatoB  ANS  MPOMbILLMIEHHbIX
CTOYHBIX Bof,. Pacuet npenenbHo
gonyctumoro cbpoca. Hopmatus npenenbHo 1 10

0onyctmmMmoro C6p003, ero CBA3b C
npegenbHO Oonyctu MOW KOHLIeHTpaLnen.

Pasnen

npegoTepalleHne 3arpasHeHna noYBbl

4. TeBepable oTXxoabl 7]

Tema 7. Y10 Takoe kKnacc oOnNacHOCTU
BPEAHOro BellecTBa. McTouHnKN
obpasoBaHus OTXOM0B, a Takke

Knaccudmkaumm No  Kraccam  OMacHOCTW.

HopmupoBsaHue Ha nocTynneHne 1 1 12

3arpsAsHAIOLMX  BELeCTB B BOAHYID MU
BO3AYLUHYIO cpeay.

Tema 8. OueHka KonuyectBa 0GpasyrLLMXCs
0TXOO0B " OCHOBHbIE HanpasneHus
obpaweHnss ¢ HumMK. Cnocobbl  yTunuaaumm

TBEpAbIX  ObITOBbIX  OTx0OoB. CrnocoObl 1 10

nepepaboTKn OTXO40B.

Utoro B cemecTpe (Ha kypce ans 3A0) 6 8 90
KoHcynbTaumm 1 npoMexyTovHas 025
atTectaums (3ader) ’
Bcero koHTakTHas pa6ora u CP no 14.95 20

avcuunnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eBHbIM NaHoM He npeayCMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPEACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEeMbl OLLEHUBaHUA pe3yribTaToB 00y4YeHUsi
5.1.1 MNoka3aTenu oLueHuBaHUA

Kog
KoMMeTeHUmmn

MokasaTenu oLeHNBaHWS pe3yrbTaToB 00y4eHNs

HanmeHoBaHne oueHOYHOro
cpencrea

MK-3.1

0OBLEKTOB TEMMOIHEPTETUKN.
bYHKLUMOHMPOBaHUM 06 BHEKTOB TENSIO-

3Korormyeckon 6e3onacHoCcTM Ha obbekTax Tenro3HepreTnukn.

MEpPONPUATUNA.

NmeeT npencraeneHve o6 3KOMOrMYECKUX cTaHgapTax U TpeboBaHMX
npy  PYHKLUMOHMPOBAHUM OOBLEKTOB TEMINO3HEPreTUKM; MEeToAoNoMm
pacyeTa KOHUEHTpauuii BpeaHbIX BbIGPOCOB Npu (PYHKLMOHMPOBAHUM
CnocobeH paccunTbiBaTb  KOHLEHTpauuMu BpeaHbIX BbIGPOCOB  Npu

SQHEPreTuKku; NPaKTU4eCKn KOHTpOJ1MpoBaTb cobntogeHne

[leMOHCTpUpyeT HaBblkM pa3paboTKM M OCYLLECTBIIEHUS 3KO3aLUUTHBIX

Bonpochl YCTHOro
cobeceoBaHust

MpakTuko-
OPVEHTUPOBAHHHbIE

3agaHus

5.1.2 Cuctema n KpuTepum oLeHNBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHms ccpopMUpOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecepoBaHue

MucbmeHHasn paboTa

Obyuvatowmics paeTt B Lenom
3auTeHO Ka4yecCTBEHHbI OTBET, OCHOBaHHbIA Ha | 3agada pelleHa BEPHO. Bo3MOXHbI
BCEX WUCTOYHMKAX MHopMaummn. | HebGornbLUMe NOrpeLIHOCTM!.

MpucyTcTBYOT Hebonblwmne npobenbl B




3HaHUAX U HeCcyLlleCTBEHHbIE OLLNGKN.

OO6yyvaomncs He WMMeeT [OCTaTO4YHOro
YPOBHS1 3HAHUN, NIMOXO OPUEHTMPYETCHA B
He 3auyTteHo OCHOBHbIX MOHATUAX W  onpeaeneHnsax
AVCUMMIWHBI;  JonyckaeT npu  OTBETe
CYyLLIECTBEHHbIE OLLMOKN.

3agjava He pelleHa. 3HaunTenbHble
MOrpPeLLHOCTU B pacyeTax.

5.2 TunoBble KOHTPOJbHbIE 3aaHUSA UNU NHbIe MaTepuarnbl, He06XoAuMbIe ANA OLeHKU 3HaHUM, YMEeHUN,
HaBbIKOB U (UNK) ONbiTa [EeATENIbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB

Kypc 4

OuuncTka CTOYHbIX BOA CMCTEM BOAOMOArOTOBKN. OQUMCTKA CTOUHbLIX BOA OT 0OMbIBKM HaPYXHbIX I'IOBerOCTeI7I
Harpesa KoTJa.

McTouHUKM 3arpsisHeHUs] BOOHBLIX PECYPCOB HEdYTE — MM MaCo COAepXalluMmn CTOUHbIMKU Bogamu Ha TOL,

2 o
pacyeT CKOPOCTMW BCMIbIBaHWUSA HEDTENPOAYKTOB B OTCTONHYKE.

3 Hopmatusbl kayectBa aTmocgepHoro Bo3ayxa. Kto nx yctaHaenusaet? Onpeaenexuve MNMAOK, paamepHOCTb.
MAK m.p. n NAK c. — nx xapakrepucTtuka.

4 BrnusHne sarpsisHaoWmMX BeLwecTB Ha BogoeMbl. Kak npomcxoant camoouuLleHe BogoemoB? YTo Takoe
BIK? Kakue TpeboBaHus k Boge copackiBatoT B Bogoembl no PH n BIK?

5 OumncTKa ObIMOBbLIX ra30B OT OKUCIIOB a30Ta.

6 OumncTKa NPOAYKTOB CropaHns OT OKMUCMOB Cepbl.
Kak paccumTbiBaeTCs YpOBEHb 3arpsaA3HeHMs atMocepHoro Bo3ayxa? NprBectu pacyeTHyto bopmyny Ans

7 crny4as HarpeTbiX BbIBPOCOB M NOSICHUTBL, YTO 03HaYaloT M oTkyaa 6epyTcsa BxogsLme B HAX BENUYUHBI? YTO
Takoe Cm, Nim, Xm ? Yemy npmmepHo paBHO XM B gonsax ot H?

8 LIMKnoHbl oanHo4YHbIe U rpynnoBble. O6NacT NPUMEHEHUS LIUITUHOPUYECKUX U KOHNYECKMX LIMKITOHOB.
XapakTepucTukm, BbIGOp 1 pacyer.
Kak paccunTbiBaeTCsl cTeNeHb 04eCTKM ra3oB Yepe3 HopmatuB MB? Kak paccunTbiBaeTCA CTENeHb OYNCTKM

9 rasoB OBYXCTyneH4aTblX YCTaHOBOK? Kak paccuntbiBaeTcs ruapaBnmyeckne O4UCTKN CONPOTUBMNEHNS
anapaTtoB 1 30510y1aBNBAIOLLMNX YCTAHOBOK.

10 YCTpOMCTBO 1 NpuHUMN paboTbl an.cpunbTpa. Buabl an. punbTpos. CTeneHb 04eCTKM ra3os B an.counbTpe —
dopmyna.

11 MHBeHTapusauus BeiIGPOCOB 3arpsi3HAIOLLMX BELLECTB B aTMOCEpPY U KapTa-CXxema MCTOYHUKOB BbIGPOCOB.
B kakux npoLeccax o6pasyoTcst TUNUYHbIE 3arpsasHatolLme Bellectea? MNeoeuncavb ux n gate 3HadeHus MNOK

12 M.p. n MAKc. MexaHn3am 06pa3oBaHnsa TUNUYHBIX 3arpsa3HSAIOLLMX BellecTB. Kakne 13 aTux BeLLecTB
ob6pasytoT rpynny cymmaummn. Kakoe kK HAM npegbasnseTcs TpebosaHue?
YUTo HY)XHO A8 nonydeHus paspeLleHns Ha BbIGpOC 3arpA3HAOLIMX BellecTB B aTMocdepy? KTo ero BolgaeT

13 W YTO B HEM YKa3biBaeTcA? B kakmx crniyyasix MOryT ObiTb BblAaHbl HOPMATUBbLI BDEMEHHO COrMAacOBaHHbIX
BbIOpOCOB?

14 3HayeHne KOHLEHTpaLmi 3arpsisHSIoLLIMX BELLECTB B BO3AyXe Ha TeppUTopun NPOMMIOLLaaKkn U B BO3Qyxe
HaceneHHbIX NyHKToB. YT0 Takoe C337? Knaccel C33 ans Bcex npeanpusaTui.
YTto Takoe HopmaTuKBbl NpeaeribHO A0NMYCTUMbIX U BPEMEHHO CornacoBaHHbIX BblbpocoB? Kakas y Hua

15 pa3MepHOCTb? Kak paccunTtaTtb TEKyLLMe 1 BanoBble BbIOPOCHI 3arpsa3HsaoLLMX BellecTs B aTmoctepy? Kak
NAB cesasaHo c MNOK?

16 TpeboBaHusa caHUTapHbIX HOPM K OMYCTUMbIM YPOBHSAM 3arpsisHeHUst aTMOCEPHOro BO3ayxa, BoAbl 1
MoYBbI.

17 3akoHO[aTenbCTBO, HOPMATUBHbBIE aKTbl B 00N1ACT! OXpaHbl aTMOCEPHOrO BO3yXa, BOAbI U MOYBbI OT
3arpsi3HEHMS! MPOMBbILLINIEHHBIMY BbIGpOcCaMu.

18 MpeanoxeHus No pasMeLleHno 0TXOO0B.

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

20 Hopmatusbl 06pa3oBaHmsi 0OTXOO0B.

21 OueHka konmyecTB obpa3oBaHMsi OTXOO0B.

22 Cnocob BpeMEHHOro XpaHeHUs OTXOAO0B.

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

24 KoanpoBaHue Bunga oTxo40B.

25 Knaccundumkaums oTxoqoB Ha cteneHb ux Bo3aenctaust Ha OrC.

26 MoeHTudukaumsa otxoqoB no Knaccam onacHOCTU.

27 Cxembl BogoobecrnevyeHnin 1 O4YUCTKN CTOYHBIX BOA.

28 HopmupoBaHue gonyctumoro copoca CTOYHbIX BOA,.

29 Hopwmbl BogooTBEAEHUS.




30 Hopwmbl BogonotpebneHus.

31 HOpMVIpOBaHI/Ie KayeCTtBa n gonyctnmbie BO34ENCTBUSA Ha BOAHbIE 00OBbEKTDI.

32 KauyecTBo CTOYHLIX BOA (NokasaTtenw).

33 Buabl CTOYHLIX BOA, OTBOAMMbIE OT MPOMMPESNPUATUAN.

34 CT04HbIE BOAbLI TENTIOSHEPrETUYECKMX OOBEKTOB — KAaTEropum.

35 O6pa3oBaHMe CTOYHbIX BOA CUCTEMbI rMOPO30IoyaaneHns, UX KaHannmampoBaHne n o4YncTka.

5.2.2 TunoBbIe TeCcTOBLIE 3aQaHuUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aA4aHNA (3aAa4u, KeUCbl)

OnpegenuTe  MakCUMarbHYIO — KOHLIEHTpaUMKo  3arpssHsoWmMX  BeLecTB, KOoTopas YyCTaHaBnuMBaeTcs B
np1M3eMHOM crioe atMocdepsbl B pesynbTaTe paccenBaHus BbIGpoCoB.

VMcxoaHble gaHHble ons pacyera:

KonunyecTtBo BbIOpocoB 3arpsisHsowmx Belects: SO2-16,0 r/c

NO2 - 6,4 r/c

BaBelleHHble BellecTBa — 26,3 r/c

TemnepaTypa rasoB Ha Bbixoge un3 Tpyobl — 160°C

BbicoTa gbimoBow Tpyobl — 40 m;

OuameTp yctbsa Tpybbl — 1,0 M.

MecTto pacnonoxeHust uctodHmka — CaHkr-lNeTepbypr

Temnepatypa Hapy>XHOro Bo3ayxa (CpeaHsisl) caMoro xonogHoro mecsiua - 9°C

O6bem BbIGpocos Vr=8,1 m3/c

MCTOYHMK BbIBPOCOB OYUCTKOM HE OCHALLEH

5.3 MeTogn4yeckue matepuansbl, onpefensitowme npoueaypbl OLLeHUBAHUA 3HAHUW, YMEHUI, BNageHun
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyToYHOM aTTecTauum U NopsiAoK NMMKBUAaUUM akagemMmmyeckomn
3a[0MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMm perrnaMmeHTUPOBaHO JoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNM TEKYLLLEro KOHTPOSS yCNeBaeMOoCTH U NPOMEXYTOYHON aTTecTauumn oby4varomxca»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AUCUUNInHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TeCTUpOBaHME NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUnnHe

Bpems Ha noarotoBky K 3ayeTy 40 MVH, B 9TO Bpems BXOAWUT MOArOTOBKa OTBETa Ha TeopeTuyeckne BOMpoChl U
peLleHne NpakTM4eckon 3agaudun.

[na pacyeTtoB CTygeHTy HeoOXOAMMO WMETb KasbKynaTop, Takke emMy MpefoCTaBnseTcsi CrnpaBoYvHas
WHopmaLms.

B TeueHne cemecTpa BbINOMHSETCHA KOHTpONbHas paboTa.

6. YHEBHO-METOOAMYECKOE N M(H®OPMALMOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp | 3arnasuve | M3patenbCcTBO | log nspaHus | Ccbinika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
CtpenkoB, A. K., | OxpaHa OKpy>KatoLLEen Camapa: Camapckui http://www.iprbooks
Tennbix, C. 1O. cpenbl 7] aKkonorug rocyaapCTBEHHbIN hop.ru/20495.htmi
rmapocdepbl apXUTEKTYpHO- 2013

CTpOUTENbHbIN
yHuBepcuteT, 36C ACB

OK3apbsiH, B. H.,|OueHka Bo3gencTBMA  Ha Mocksa: HayuHbIi 2018 http://www.iprbooks

BydeTosa, M. B. OKpYXaloLLyto cpeay KOHCYNbTaHT hop.ru/80807.html

6.1.2 lononHuTenbHas yyebHasa nutepartypa

Ckakos, C. B. MpakTMkym MO MHXeHepHOon n . . http://www.iprbooks
akornoruu. Pacuer vneLk: Jinneukim hop.ru/22909.html
obpasoBaHu4 BpeOHbIX rOCYAApCTBEHHBIN 2013

TEXHUYECKUN

BELIECTB  MpU  CXKUraHWUU yHusepcutet, 96C ACB

OopraHm4eckoro Tonnnea




6.2 MNepeyeHb NnpodceccuoHanbHbIX 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 CBOBOAHO pacnpocTpaHAeMoro NporpamMmHoro obecneyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnucaHmne maTepranbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEeHUA 06pa3oBaTeNbLHOro
npouecca no gUucumuninHe

Ayauntopus OcHalleHune
MynbTumegunHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka

JlekunoHHas y by, P

ayautopus

CneuvanuaupoBaHHas mebenb, Jocka
YyebHasa aygutopus




