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Pabouyasi nporpamma AMCLMUMNUHBLI COCTaBMeHa B COOTBETCTBUM C dheaeparibHbIM rocyAapCTBEHHbIM 0Bpa3oBaTesbHbIM
CTaHOapToM Bbiclero obpasoBaHus no HanpasneHutio nogrotoBkn 18.03.02 3OHepro- u  pecypcocbeperaroime
npoLeccbl B XUMWYECKOW TEXHOMOMWU, HePTEXMMUM U OMOTEXHOMOMMK, YTBEPKAEHHLIM npuka3oM MuHUCTepcTBa
ob6pasoBaHus u Haykmn Poccurickon ®eaepaumm ot 07.08.2020 r. Ne 923

CocraButens (n):
KaHomaat XMMUYecKnx HayK,OMPeKToOp UHCTUTYTa JlopeHucoH A.B.

OT BbINycKkatoLen kadeapsbl: LWaHoBa O.A.
3asegyowmi kacpeapon

MeToandeckun otoen: CmunpHoBa B.I".



1 BBEAEHUE K NPOrPAMME TOCYAAPCTBEHHOIO 3K3AMEHA

1.1 LUenb rocyaapcTBeHHoro 3k3ameHa: OnpenenvTtb COOTBETCTBUE pe3yrbTaTOB OCBOEHWs 06pa3oBaTernbHON
nporpaMmmbl (KOMMNETEHLMIN) BbIMYCKHUKOB TpeboBaHUsaM defepanbHoro rocyaapcTBeHHOro obpasoBaTenbHOro craHgapra
BbicLLero obpasoBaHus no psay cneunanbHbIX AUCUUNANH U NOATBEPAUTbL UX CMOCOBHOCTb U FMOTOBHOCTb MCMOMb30BaTh
3HaHUA, YMEHUS N (MNK) NPaKTUYECKUA ONbIT B NPOGECCUOHANBHON AEATENBHOCTH.

1.2 3apaum rocygapCTBEHHOro 3K3amMeHa:

. OueHuTb cTeneHb CHOPMUMPOBAHHOCTM psida NPOdecCUOHanbHbIX KOMMETEHUUIA, MPUOBPETEHHbIX
BbIMYCKHUKOM B pe3ynbTaTe 0CBOeHUs 06pa3oBaTerbHON nporpaMmbl.
. OueHUTb YpOBEHb MOArOTOBMEHHOCTU BbIMYCKHMKA K peLleHnio NpodeccroHanbHbIX 3adad B obnactu

OXpaHbl OKpY>KatoLLen cpefbl Y paLMoHanbHOrO UCMONb30BaHMS NMPUPOAHLIX PECYPCOB

2 KOMNETEHUMN OBYYAIOLLEEFOCA, ®OPMMUPYEMbBIE B PE3YJIbTATE OCBOEHUA 95PA3OBATEHbHOl7I
NPOrPAMMbI U UHOUKATOPbLI JOCTUXEHUA KOMMETEHLUU

MK-1: CnocobeH Kk peanusaunm MeponpusTUn No pecypco- u aHeprocoepexeHnto NpoLeccoB OXpaHbl
OKpyXatoLen cpeabl, obecneyeHno paboTbl NPUPOOOOXPAHHLIX COOPYXKEHUN

3HaeT: aKomnornyeckoe 3akoHogaTenbcTBo Poccuiickon deaepauun, OCHOBHblE HOPMATMBHbLIE MPaBOBbIE aKkTbl B 06rnactu
OXpaHbl OKpY>KatoLLlen cpefbl U pecypcocbepekeHus

YMeeT: ycTaHaBnvBaTb B3aUMOCBS3b MeXAy BO3AEWCTBMEM Ha OKPYXKaKOLLYl cpeay U TEXHWYECKUMM BO3MOXHOCTSMM
co3faHusi pecypcocbeperaroLmx Npov3BoACTB

BnapgeeT: HaBblkamMu paspaboTKM MPOEKTOB BHEAPEHUs pecypcocbeperalolimx TeXHOMOMUIi, OLEHKOM pecypco- U
aHeprocBepekeHnst B pesynbrate BHEAPEHWUS HOBON TEXHWUKM U TEXHOMOMI

MK-3: Cnoco6eH ocyLecTBNATL 3KONMOrMYECKYH OLeHKY COCTOSIHUSA NOAHAA30PHbIX TeppuTopuin (B TOM Yucne
Ha OCHOBe NpPUPOAO0OXPaHHbIX OMOTEXHONOrnmn)

3HaerT: HOpMaTMBHblE U MeToau4vecKne matepuanbl Mo OueHKe U KOHTPOJIH0 COCTOAHUA KOMMOHEHTOB 0pr>Karou.|,e17|
cpeabl, MeETOOUKM MPOrH03a pUCKOB C UCMNOJ1Ib30OBaHUEM chneunanm3npoBaHHOro nporpamMmmMHoOro obecneyveHus

YmeeT: NpUMeHsITb 9KoaHanuTuyeckoe obopygoBaHMe AN OLEHKM COAEPXKaHWUA M NMOCTYNMNEHNS 3arps3HAOLLMX BELLECTB
B ODOBbEKTax OKpyxatLlen cpenbl,aKonormdeckon 6e3onacHoCTM MaTepuarnoB, BeLLecTB, TEXHONorui, obopyaoBaHus,
NPOMBILLNIEHHBIX MPOU3BOACTB U MPOMBbILUNIEHHBIX OOBEKTOB (B TOM 4YMCre Ha OCHOBe OuoTexHonorun); paspabartbiBaTtb
MOZENN pasBUTUSA 3KOSOMMYECKoW 0OCTAHOBKM MpU Pas3nnyHON aHTPOMNOreHHON Harpya3ke

BnapeeT: HaBblkaMW MPUMEHEHMSI COBPEMEHHBLIX WHCTPYMEHTArNbHbIX M BbIMUCIUTENBHLIX CPEACTB A1 NpoBeaeHue
nabopaTopHbIX UCCNEeAoBaHUI U SKCMepTHa,

onpeaeneHnsl CTPYKTYpbl aHTPOMOreHHOW HarpyskM Ha KOMMOHEHTbl OKpyXKatollel cpefbl, OUeHKW cTeneHu yuiepba u
Aerpagauuv npupogHomn cpeapi

MK-4: CnocobeH Kk BbIGOPY pecypcoB M pa3paboTKe TeXHOJNIOrMYeCKUX NPOLLeCCOB U onepauuin B obnactm
OYUCTKM BbIGPOCOB, CTOYHbLIX BOA, OOpalleHnsi C oTXxogamMu

3HaeT: HopMaTMBHbIE MPaBOBbIE aKkTbl B 0BNACTV 3alMThl OKPYXKaloLlen cpeasl;
YCTPOWCTBO 1 MpUHLUMNbLI paboTbl 060pyaoBaHus, 06ecrneYnBaioLLEro 9KOMOrMYecKyo 6e30MacHOCTb OpraHu3aLmMm

YmeeT: o6ecneuntb 060CHOBaHWE U BbIGOP NMPMPOAOOXPaHHOIO 06OpYAOBaHMS B OpraHu3aumm

BnapeeTt: aHanusom TeKywmx u 6yﬂyLIJ,I/IX I'IOTpe6HOCTeIZ opraHmzaumm B Uenax obecrneyeHnst 3KOMOrM4eckom
©e3onacHocTh 1 yny4duweHna 3KOJNorm4eckmnx pesynbTaTtoB OeATeribHOCTU opraHmn3aunm

MK-5: CnocobeH Kk nnaHMpoBaHUIO, pa3paboTke U ohopMIIEHNIO NPUPOAOOXPaHHbLIX MEPONPUATUIA

3HaeT: HopMaTMBHbIE NPaBOBbIE akTbl B 0ONacTu OXpaHbl OKpYyXatollen cpeabl;

YCTPOWCTBO, MPUHUMMbLI OEWCTBUS, TEXHUYECKME XapaKTepUCTUKW CUCTEM U CPeAcCTB 3alluMTbl OKpyXatwen cpefbl B
opraHusauuu;

TEXHUYECKYIO AOKYMEHTauuio, pernameHTupylowas npasuna W YCnoBus 3KcnnyaTauuMM CUCTEM W CPeacTB 3aluuThl
OKpyXatoLen cpeapbl

YMeeT: ohopMIIATb OTYETHYIO M paspeLunTenbHY JOKYMEHTaUMIO B 061acTy oxpaHbl OKpyXatoLlei cpeabl

Bnapeet: HaBblkamMy OGOpPMIEHUA W NpefocTaBNeHUs CTaTUCTUYECKOM OTYeTHOCTM B dedeparnbHbIi  OpraH
ucnonHuTeneHon Brnactu Poccuinckon depepaumm B ob6nact oxpaHbl OKpyxatoLlen cpeabl

MK-6: Cnoco6eH k NpoBeAeHUI0 3KONTOrM4ecKoro aHanusa npoeKToOB paclUMpPeHUsi, PEKOHCTPYKLUM,
MoAepHM3aLMm AeACTBYIOLWMX NPOM3BOACTB, CO34aBaeMbIX HOBbIX TEXHONOIMMA U 060pyaoOBaHUA B
opraHusauuu

3HaeT: HopmaTtuBHo-nNpaBoBytd 6a3y B obnactn OOC, npouecchl, onepauun n obopyaoBaHue, OkasblBalOLLME OCHOBHOE
BIMSIHME Ha CTeneHb HeraTMBHOIO BO3OEWCTBUSI OpraHM3aLMy Ha OKpYXaloLlylo cpeay

YMeeT: 060CHOBLIBaTb MEPOMPUATUS MO CHIKEHWIO (MPedoTBPaLLEHMI0) HEraTUBHOTO BO3AEUCTBUS Ha OKPYXKaloLLyto
cpeny npv BBEAEHUW B SKCMyaTaLuio B OpraHM3aLmm KOHKpeTHoro Bmaa obopynosaHus

BnapeeT: HaBbikamu paapa60TKV| I'IpG,EI,J'IO)KGHVII?I No NPUMEHEHUI0 Hanny4vwmnx OOCTYNHbIX TEXHOMOMMN B opraHmnsauum




MK-7: CnocobeH Kk aHanu3y 3KONOrM4ecKMX acneKkToB AesTeNIbHOCTU OpraHusauum u paspaboTke cucTeMbl
3KONOrM4ecKoro MeHe)KMeHTa opraH1Msauum

3HaeT: TpeboBaHWA MeXOYHapOAHbIX W POCCUUCKMX CTaHgapToB B 06nactM  3KONMOMMYECKOr0  MEHEKMEHTA;
3KOrormyeckne acnekTbl OesTENbHOCTM OpraHu3aumu, NpoayKuMM W YCryr opraHusauuM W CBsi3aHHble C  HUMMU
3KOormyeckne BO3AeNCTBUS;

noaxonb! K onpeAeneHnto 3Ha4YMMbIX 3KONOMMYECKMX aCNekToB U CBSI3aHHbIX C HAMU 3KOSIOTUYECKNX BO3OENCTBUN

YMeeT: obecrneunts paspaboTky, BHEAPEHWE W COBEPLUEHCTBOBAHWE CUCTEMbl SKOMOMMYECKOro MeHeKMeHTa B
opraHusauum

BnapeeT: aHanM3om Tekywwmx u 6ygylimx notpedbHocTen opraHunsaumm, obecnevyeHmem

KOMMETEHTHOCTU COTPYAHUKOB B OTHOLLUEHWUM SKOMOMMYECKUX pe3yrnbTaToB AeATENbHOCTU OpraHn3aunu;

HaBblkaMy OpraHvM3auMu MOHMUTOPUHIA, M3MEPEHWUN, aHanmM3a W OLEHKU SKOMNOMMYECKUX pe3ynbTaToB AesTeNnbHOCTU
opraH13aunm Ha peryrnsipHo OCHoBe

MK-8: CnocobeH Kk opraHM3auuMm 1M ynpaBrieHUI0 UH(PPACTPYKTYPOM IKONMOrm4yecku 6e3onacHbIX CUCTEM OYUCTKMU
BbIGPOCOB, CTOYHbIX BOA U OobOpalleHus ¢ oTxogamMum

3HaeT: oTevecTBeHHble U 3apybexHble cTaHgapTel u MTC B obnacty Haunyywmx AOCTUrHYTbIX TexHonormn (HAT) u
pecypcocbepexeHus

YMeeT: CcOCTaBnsATb TeKyllMe M NEepPCrneKTUBHbIE MMaHbl AEATENbHOCTU MNOApas3feneHui oTAena 3SKonormm (OXpaHbl
OKpyXatoLLen cpefbl)

BnapeeT: opraHusauuMein v nnaHnpoBaHWeM paboTbl NepcoHana oTaena aKonornm (oxpaHbl OKpyXatolein cpeapl)

MK-10: CnocobeH Kk NpoBeAeHNI0 NPOU3BOACTBEHHOIrO KOHTPOMA 3a cobnogeHneM Tpe6oBaHUN NPOMBbILLIIEHHOWN
6e3onacHocTH

3HaeT: 3akoHogatenbcTBo Poccuiickon dPegepauum B 06nacTU  NPOMBILWIIEHHOW 6€30MacHOCTM, TEXHUYECKOro
perynupoBaHus;

NpaBoBble [OOKYMEHTbl MeXOYHapOAHbIX, TaMOXEHHbIX W 3KOHOMUYECKMX COH30B, KOMUCCUA W OpraHu3auuu,
yCTaHaBnueawLne TpeboBaHns K 6€30NacCHOCTN TEXHUYECKMX YCTPOWCTB, 30aHUIN 1 COOPYXXEHUIA

YMeeT: aHanuanpoBaTb OOKYMEHTaUWI0, CBA3aHHYIO C 9KCMyaTaumein TeEXHUYECKOTro YCTPOWCTBa;

paspabaTtbiBaTb NpPeasioKeHUs W pPeKoMeHZauuMn O MPUOCTAHOBMEHMM paboT, OCYLUECTBMSIEMbIX Ha OMACHOM
Npoun3BOACTBEHHOM OObLEKTE, CO3AalOWMX YrPO3y KMU3HW U 340POBbI0 PaGOTHUKOB, MK paboT, KOTOPblE MOFYT NPUBECTU K
aBapuK UNN UHUMAEHTaM Ha ONacHOM MPOU3BOACTBEHHOM Ob6beKkTe

Bnapeet: HaBblkaMu NpoBeOEHWS] KOMMMEKCHbIX WM LeneBbiX MPOBEPOK COCTOSIHWUSI MPOMBbILLNIEHHOW 6e30nacHoCTN 1
BbISIBNIeHMEe OonacHbIX PakTopoB Ha pabounx MecTax, a Takke NOAroTOBKOWMPeANOXeHUn O NPpoBEAEHNN MEPONPUSATUIA NO
obecneyeHno NpoMbILLNeHHON 6e30MacHOCTU, YCTPaHEHUIO HapyLLIeHUn TpeboBaHU NpOMbILLNEHHON 6e3onacHoCTU

3 NOAroToBKA K COAYE U COAYA TOCYOAPCTBEHHOIO 3K3AMEHA

3.1 ®opma npoBeaeHUA rocyapCTBEHHOro 3K3amMmeHa

YcTHas + lNncbmeHHas

3.2 QucumnnuHbl obpasoBaTenbHOM NPorpaMmbl, KOTOpble UMEKT onpeaensioliee 3Ha4YeHue Ans
npodeccuoHanbHOW AeATeNbHOCTU BbIMYCKHUKOB U BKIKOYEHbI B rOCyAapCTBEHHbIN 3K3aMeH

Ne n/n HanmeHoBaHne ancUMNnHbI
1 OCHOBbI NPOEKTUPOBAHNSI NPUPOAOOXPAHHBLIX CUCTEM U COOPYXKEHWI
2 MpomblLneHHasa akonorus
3 TexHonorms 3awuTbl OKpy>KatoLLen cpeabl
4 lMpounsBoacTBEHHAs NPUPOJOOXPaHHAs AEATENbHOCTb Y SKONOMMYECKUA MEHEPKMEHT
5 OueHka BO34eNCTBUSA Ha OKPY>KatoLLYO cpefy U 9Konornyeckas akcneprmaa

3.3 Cuctema u KpuTepum oLleHMBAHUA CAAYMN FOCYAapPCTBEHHOrO 3K3aMeHa

Lllkana oueHnBaHuA KpuTtepuun oueHnBaHusa chopMmnpOBaHHOCTU KOMNETEHLMI

B TeopeTnyeckon 4acTu KOMMNIIEKCHOro 3adaHns faH MOfHbIA, UcYepnbiBaloWnn OTBET, ABHO
OEMOHCTPUPYIOLWLMIA rNyGoKoe NOHMMaHWe Ga30BbIX MOHSATUN, TEOPUA W LLUMPOKYIO 3pyaMLMIO
B OLleHMBAEMOM 00nacTu, KpUTUYECKMI, OPUTMHANbHBIA NOAXOA K Matepuany. YCTaHOBMEHbI
cogepXaTterbHble MeXOUCUMNIIMHapHbIe CBA3W, NpeAcTaBrieHa pas3BepHyTas aprymMeHTaumsi
Ha BblABMraeMble MONOXEHUS, NpUBEeAeHbl yoeauTenbHble NpUMEpPbl U3 NPaKTUKKA, HayYHOMN,
yyebHon nutepartypebl.

MpakTnyeckas 4YacTb KOMMMEKCHOrO 3adaHuns BbIMOMHEHA MpaBUilbHO, OTBETbl M MOSICHEHWS
BEPHblE 1 0OOCHOBaHbI

5 (oTnmn4HO)




B TeopeTnyeckon 4acTu KOMMSIEKCHOro 3adaHnsa AaH MOSHbIA CTaHOApPTHbIM OTBET, B LIENIOM
Ka4yeCTBEHHbIN, OCHOBaH Ha Bcex obdA3aTenbHbIX AMAs NOArOTOBKUM K rocyaapCTBEHHOMY
3K3aMeHy WCTOYHUKax WHGopmMauun. BblaBuraloTca MNpeuMMyLLECTBEHHO TeopeTnyeckue
MONoOXeEHWs, HO OTAEeNbHble BbLIBOOAbI HE MNOATBEPXKAEHbI NPUMEpPaMn U3 NPaKTUYECKON
aearenbHocTW. [lpucyTcTBYOT Hebonbline npobenbl B 3HAHMAX WKW HECYLLECTBEHHbIE
OLLIMOKMN.

MpakTnyeckas 4YacTb KOMIMMEKCHOrO 3adaHuns BbIMOMHEHA MpaBUibHO, OTBETbl M MNOSICHEHUS
BEpPHbIE, HO B NX 060CHOBaHUN YacTb HEOOXOAMMBIX apryMeHTOB OTCYTCTBYET

4 (xopoLuo)

B TeopeTunyeckoil 4acT¥ KOMMIIEKCHOrO 3afdaHus OTBET, HeOOoCTaTO4MHO JIOrMYeckKu
BbICTPOEH, BOCMPOM3BOAUT B OCHOBHOM TOJSIbKO JEKUMOHHbIE MaTepuarnbl AVUCLUMNIIVH,
BXOAALWMX B MNporpaMMy rocydapCTBEHHOro 3ak3amMeHa Ges3 camocToATenbHOM paboTbl C
PEKOMEH[OBAHHOW nuTepaTypo. XoTa 6a3oBble MOHATUASI PaCcKPbIBAOTCH BEPHO, HO

3 (y,D,OBJ'IeTBOpI/ITeﬂbHO) BblaBUIraemMbl€ MNOJIOXKEeHUA He OOCTaTO4YHO aprymMeHTUpOoBaHbl U (I/IJ'II/I) HEe noaTBepXaOarTCH

npyMepamyv U3 NpakTUkh. [pUCYTCTBYIOT CYLUECTBEHHble OWWOKM B  YCTAHOBIEHWM
MEXOUCLUMNIIMHAPHbBIX CBSA3EN.

MpakTuyeckast 4acTb KOMMIEKCHOIO 3afdaHus BbIMONHEHA C owwnbkamu, B 06GOCHOBaHMU
OTBETOB U NOSICHEHUIA YacTb HEOBXOAUMBIX apryMEHTOB OTCYTCTBYET

B TeopeTnuyeckoih 4acTM KOMMMEKCHOrO 3adaHusi MpOAEeMOHCTPMPOBaHa HeCNoCoBHOCTb
OTBETUTL Ha Bonpoc, nuBo npu OTBeTe  [ONyLleHbl CYLIECTBEHHble  OLWNOKK
NPUHLMNMANbLHOMO XapakTtepa.

2 MpakTyeckass YacTb KOMIMJIEKCHOrO 3afaHusl He BbIMOSIHEHA BOBCE, NIMGO BbIMOSIHEHA C

(Heyp,osneTBopMTeano) MHOro4ncneHHbiMn CcyueCTBeHHbIMK owmnbkamm, NOACHEHMUS OTCYTCTBYIOT.

MpeonpuvHsATa  MoMbiTKa  UCMOMb30BaHWA BO  BpeMs  TOCyOdapCTBEHHOrO  9K3aMeHa
SMEKTPOHHBIX CPEACTB XpaHeHUs U nepejadys  MHGOpMauuu (BHE 3aBUCUMOCTM  OT
YCNELLUHOCTU TaKoW MombITKM).

3.4 CogepxaHue rocyfapCTBeHHOro 3K3amMeHa

3.4.1 NepeyeHb BONPOCOB, BbIHOCUMbIX Ha rOCYyAapCTBEeHHbIN 3K3aMeH

Ne n/n dopMynnpoBKN BONPOCOB

1 CoBpeMEHHbIE CUCTEMbI UCMONBb30BaHMWS BOAbl HA MPOMBILISIEHHLIX MNPEANPUATUSX, KaTeropum HasHavyeHus
BOAbI

> XapakTepucTuka CTOYHbIX BOA MPOMBILMEHHbIX NPEeAnpUSATUA, BUAbl OYUCTHLIX COOPYXEHUA U CUCTEM
KaHannsoBaHus

3 MoHATMEe a3konorMyeckow nacnopTvM3auum NPeanpusaTUS U ee 3HaveHve Ans (POPMUPOBaHMSA NacrnopTusaumm
TeppuTopun

4 JlokanbHble CUCTEMBI OYMCTKU U UX MECTO B NMPOEKTHbIX PELLUEHNSIX U cucTeMe BogoobecneyeHus

5 TexHonorndeckne meponpusatus no cokpatueHmto NOx, SO2 npu cxuraHmm TONmB.

6 Ycnosus obpas3oBaHus, xapakTepucTuka 1 cokpalleHue BbiIbpocoB B aTMocepy B MaLLIMHOCTPOEHUM

7 Ytunusaumsi 3B us Beibpocos (Ha npumepe SO2, H2S).

8 O6pasoBaHne U yTUNN3auust KPYMHOTOHHaXKHBIX MPOMbILLIIEHHBIX OTXOAOB (MMPUTHBLIX Orapkoe, docdorunca,
30/0LLSIAKOB)

9 AgcopOuMoHHaa o4MCTKa UM [OOYMCTKA CTOYHbIX BOA. AKTMBHBIE YIMM U WX CBOWCTBa. Pacuet 3arpysku
ancopbLUMOHHbBIX annapaTos.

10 Knaccndumkaumns unbTpoB AN O4MCTKM BOoAbl. YCTPOMCTBO, NPUHLMM paboThl

11 Knaccudmkaumsa dounbTpos ANA 04YUCTKM BOAbl. YCTPONCTBO, NPUHLMN paboThbl

12 OKncnNUTENBbHO-BOCCTAHOBUTENbHbIE METOAbl OYMCTKM CTOYHbIX BO[, O30HATOPHbIE YCTAaHOBKM U UX OCHOBHbIE
TEXHONOMMYECKNE NnapameTpbl

13 TexHonorma 6GuonorMyeckor OYNCTKM OT asoTa u boccopa. MNMpuHUUNManbHble peLleHns U CXeMbI

14 TexHonoruyeckue pexunmel paboTbl a3POTEHKOB. [pMHUMMBLI pacyeTa aspoTEHKOB

15 LIknoHbl oAvHOYHLIE, rpynnoBble, GatapenHble. KOHCTPYKTMBHbIE OCOGEHHOCTW, BbIGOp, pacyeT, obnactu
NPYMEHEHMUS

16 Ckpy66epbl BeHTypu. KoHcTpyKumn, BbIGOp 1 pacyeT, 06nactu npumMeHeHus.

17 ABCOpOUNOHHas o4MCTKa BbIDPOCOB, CXEMbI YCTAHOBOK, annaparbl

18 AncopbunoHHas o4MCTKa BbIBPOCOB, CXEMbI YCTAHOBOK, annapaTbl.

19 TunoBble cxeMbl 04UCTKU BbIBpocoB oT SO2 1 NOXx




Cnocobbl uHTeHcUdMKaumm abcopObumoHHOro, aacopbuMOHHOrO MeToda O4YUCTKM BbIOPOCOB U MeToda

20
KaTanmuTU4ecKoro AoXuUraHus 3arpsasHsaioLwmx BeLecTs B BbIOpocax

21 OcHoBbl pacyeTa abcopbepoB, agcopbepoB 1 KaTanUTUYECKUX PeakTOpPOB
OcHoBHble HanpaeneHusi co3faHus pecypcocbeperalowmx TexHonorn. Knaccudukaums  BTOPUYHBIX

22 mMaTepuanbHbiX pecypcoB. Bbibop HampaBneHus ytunusaumm unu o0e3BpexvBaHUs OTXOOOB (Ha npumepe
OPEBECHbIX 1 MONIMMEPHBIX OTXOOO0B).

23 Knaccuduvkaumss TexHonornii obpaileHust ¢ otxogamn. X xapaktepuctuka m obnactb npumeHeHusi. Cxembl
YCTaHOBOK (Ha NpuMepe pacTBOPOB TpaBIeHWs, PTYTHbIX namn, oTpaboTaHHbIX Macen)

o4 Onpegenenne Hauvnyywnx AOCTyNHbIX TexHonormn (HOT). OTnuuntenbHble OCOBEHHOCTU 3KOMOTMYECKOro W
TEXHOMNOMMYeCKOro HOPMUPOBAHUS.

o5 Jlornyeckun anroputMm Bbibopa u ugeHtudpmkaumm HAOT. Kputepuun BbiGopa npoueccoB, obopyaoBaHus,
TEXHOJTOTUN.

26 TexHonormyeckme HopMaTmBbl. TEXHONOMMYECKOE HOPMUPOBAHNE B XMMMUYECKON TEXHOSMOTUN.
OcHOBHbIE MOMOXEHUS 3aKOHa 00 OxpaHe oKpyXawllen cpedbl B 06nactu TEXHOMOrMYECKOro HOPMUPOBAHWS,

27 KpUTEPUM OTHECEHUS] OOBEKTOB, OKa3bIBAMOLLMX HEraTMBHOE BO3[AENCTBME HA OKPYXaWLLy cpefdy, kK obbekTtam
I, II, 11l v IV kaTeropui.

o8 OcHoBHble nonoxeHnsa KoHBeHUMWM NO 3alumMTe MOPCKOM cpefdbl pavoHa BbanTtuickoro mopsi 1 CTOKronbMCKom
KOHBEHLUMN O CTOMKUX OPraHUYeCKUX 3arpsisHUTENSIX.

29 Bbi6op umknoHos, ckpy66epos (abcopbepoB), ancopbepoB No kaTanoram.

30 OxnaxpgeHve BbIOPOCOB Nepes nogaden Ha O4nCTKY.

31 Bbibop BEHTUNATOPOB 1 AbIMOCOCOB B CXEMAaX OYUCTKM ra3oB U BEHTUMALMOHHbBIX BbIGPOCOB.

32 MpoekTnpoBaHMe Tra3004YUCTHBIX W MblfleynaBnMBaloWmnX YCTaHOBOK. PaspaboTka npoekTHoW u pabouen
OOKYMEHTauuun.

33 Macnopt FOY. Onpegenenunsa. MapknpoBku. [NepeyeHb pa3genos nacnoprta U UX CoaepxaHune

34 KateropupoBaHne OGBEKTOB XO3ANCTBEHHOW [AedATenbHocTW. [lpaBuna ymeHblleHuMs MnaTbl 3a HeraTuBHOe
BosgencTene Ha OC (noctaHoBneHme Ne317)

35 Bugbl o6opyaoBaHnsa ans O4NCTKM CTOYHBLIX Bog. OBocHoBaHMe npu Bbibope 060pyaoBaHus.

36 OKkornornyeckme acnekTbl MMaHUPOBAHUS WHHOBALMOHHBLIX NPOM3BOACTB. [lnaHupoBaHME NPUPOLOOXPAHHbIX
MEPONPUATA N NX cornacoBaHne. (noctaHoBneHne Ne317)

37 OBGocHOBaHMe peLleHUin MPU COCTaBNEHUN TEXHOMOMMYECKUX CXEM ANSl OYMCTKUA CTOYHbIX BOZ

38 Hopmatue o6pasoBaHusa otxoga. Cnocobbl ero onpegeneHus.

39 Paspabotka npoekta [MHOOJIP. WcTouHMkn o6pa3oBaHWs OTXOOOB — CTPYKTYpHble noapasfaeneHust u
oTxogoobpasylolme npoueccol. HakonneHue v pasmelleHne 0TxXon0B.

40 MaoeHTudumkaumsa n nacnoptnsaums onacHbeix otxogos. ®KKO.

41 MHBeHTapusauusa UCTOYHMKOB BbIOpOcOB B atmocdepy. OnpeaeneHne MOLLHOCTU BbIOPOCOB Ha npumepe
KOTENbHOW.

42 PaspaboTka npoekta N[B 3arpA3HAOLWKX BELECTB B aTMOcdepy.

43 PacueT 3arpssHeHns atmocdepsbl ¢ ncnons3osaHnem OHO-86 1 nporpammel

44 «3konor». AHanu3 P3A. Tpeanoxenns no Hopmatusam [OB. Meponpuatnsa no perynupoBaHuio BblIGpocoB
npn HMY.
MoHaTtne JIMB u ux npumeHeHue B HopmatuBax HOC. OCHOBHblE TWUMbI U XapaKTEPUCTUKM BOAOBbLIMYCKOB.

45 OcHoBHOe ©anaHCcoBOe ypaBHEHME AN CUCTEMbI «NPEeAnpUSTUE - BOAHbIA OOBEKT», pacyeT KOHLUEeHTpauuu
Ha4varnbHOro pasbdaBneHus.

46 Ctpyktypa Toma HIOC. MNopsgok paspaboTku, cornacoBaHna u yteepxxaeHus HopmatmeoB HLAC. KoHTponb 3a
cobntogeHnem Hopmatusos HC.

47 Unkn [demuHra v mopenb cuUcTeMbl 3Korormdeckoro MeHemxmeHta (COM). 3konorvyeckas nonutuka u
nnaHMpoBaHne NPUPOAOOXPaHHON AeATeNnbHOCTU B pamkax COM.

48 BHegpeHve n cyHkumoHnposaHme COM. MeToabl 9KONOrMYEeCKOro MeHeXKMeHTa.

49 BHyTpeHHME 1 BHELLHME NPOBEPKN N kKoppekTMpoBka COM. Buapl n nopsgok npoBeaeHns ayguTos.




3.4.2 BapuaHTbl TUNOBbIX KOHTPOJIbHbIX 3a4aHUNA, BbIHOCUMbIX Ha FOCyAapCTBEHHbIN 3K3aMeH

1. Ona pencTeylowero npeanpuaTva onpefenntb 3HavyeHWe MakCUManbHOW MPU3EMHOW KOHUEHTpauunm K
paccTosiHWS, Ha KOTOPOM OHa 0bpasyeTcsl Ansi BELLEeCTBa - Mbifb.

MowHocTtb BbIbpoca, M=80 r/c, 3ddeKkTMBHOCTL ouncTkn BbIGpocoB, 3=25%, O6vem Bbibpoca, V=10 m3/c,
Bbicota TpyObl, H=25 M, Temnepatypa Bo3gyxa, TBo3g=-100C, Temnepatypa BbiGpocoB, Traz=1500C, KoadhdunumeHT,
3aBMCALNIA OT TemnepaTtypHoun ctpaTtudukaumm, A=160, BcnomoratenbHbIn KoadduumeHT d=15

2. 3HauyeHne BIKnonH B CTOYHbLIX BoAax, MOCTynawLwmx Ha Guonormuyeckyto ounctky = 180 mr/n; BrKnonH Ha
BbIXOAE M3 aspoTeHKa = 6 MI/N; 4033 aKTMBHOMO Mna B aspoTeHKax = 2 I/f; CyMMapHbIn 06beM asapoTeHkoB = 6200 m3;
30MnbHOCTb akTmBHoro una = 30%; cpegHecyTOuHbIN pacxoq cTodHbix Bog =15000 m3/cyT. Onpepenutb yaenbHYO
CKOPOCTb OKMCIEHUs opraHnvecknx coeanHennin no brkKnonx

3. OueHnTb oM UCNOMb30BaHUSA BOAbl B 060poTe Ha npeanpustum u Kuc, ecnv no nokasaHusM CYETUYMKU Ha
Bxoge pacxog Qex 3,8 m3 /cyt, Ha Bbixoge 2,5 m3/cyT, ¢ cbipbem He bonee 0,5 mM3/cyT, NOAKMYEHHAs MOLLHOCTb
060pOTHOM cMcTeMbl cocTaBnsaeT 15m3/cyT.

4. PaccunTaTtb yAenbHbIA pacxod Cbipbs U BbIOPOCHI B aTMOcdepy AN CreayoLmx YCIOoBUA.

TexHonormnyeckas onepauus: o6Xur KNMHKepa B LEMEHTHOW Neyn Cyxoro Tuna.

[MpounsBoanTensHOCTL Neyvn no knuHkepy: 5000 T/cyT.

MocTynatowlee B Neyb ChipbE:

Pacxop ceipeeBon cmecu ans obxura — 10 000 T/cyT.

O6pasytowmecs BbIOpOCHI:

KonunyectBo otBoguMoro Bosagyxa ( ¢ y4etom BogsiHoro napa) — 15000 1/cyT.

Konunuecteo SO2, BbibpackiBaemoro B atmocgepy — 23 000 kr/cyT

KonunyectBo NOX, BbibpacbkiBaembix B atmocdepy — 11 000 kr/cyT

OO6Lee KONMYECTBO MbINK Ha BbIXxode M3 LeMeHTHon neun — 2500 T/cyT

5. YctaHoBuTb HopmaTtmB HAC ansa Bbinycka CTOYHbIX Bod B BoAoTok no BIKnonH u HedTenpogyktam (H/n).
doHoBas kKoHueHTpauwns no bIMKnonH=2 r/m3, H/n =0,01r/m3,

KpaTtHocTb obLiero pasbasneHms n=6,82

6. PaccuntaTb NMOBEPXHOCTHbIN CTOK C TEPPUTOPUM NPOMMNIIOLLAAKM 1 nogobpaTe MoAynbHYHO ycTaHoBKy. COpoc
OCYLLIECTBNSETCH B BOAHbIN 0O6BbEKT pbiBOX03ANCTBEHHOIO Ha3Ha4YeHUs

O6wasa nnowaap 3aHnmaemon Tepputopumn — 3,3279 la, B TOM 4ncne:

Mnowaab 3actpoiku (kposnu) — 0,6372 la;

Mnowagb ycoBepLleHCTBOBaHHbLIX NOKpbITUN — 0,5561 [a;

Mnowagb rasoHoB — 1,4228 Ia;

Mnowanb HeycoBepLUEHCTBOBaHHbLIX MOKPbITMI (rpyHTOB) — 0,7118 lMa.

7. PaccuntaTb npouecc akTuBauuyM BTOPMYHOIO YrTiepodHOro MaTepuana OUOKCMOOM Yyrnepoda, onpenenutb
KOHLEHTpaLMO KOMMOHEHTOB B BblOpocax, KONMMYEeCTBO TOMMMBaA, Heobxoaumoe Ans akTuBaumu. KonmyecTBO cbipbst —
1T/4, nobr — 0.5, ta - 630°C, AH — 171 kIx/monb,QT — 28000 KX/Kr

4 OCOBEHHOCTU NPOBEOEHUA TOCYOAPCTBEHHOIO 3K3AMEHA

4.1 Oco6eHHOCTM NPOBeAEHNsA rOCYAapCTBEHHOro 3K3amMeHa OIS UL C OFPaHNYEeHHbIMU BO3MOXHOCTSIMU
340pOBbS

OcobeHHOCTU NpOBeAEHUst TOCyQapCTBEHHOW artTectauum Ans nul € OrPaHUYEHHbIMU - BO3MOXHOCTSIMU
300pPOBbS  PErfiamMeHTMPYOTCA  pasgenoM 7 nokanbHoro  HopmatuBHoro akta CIIOryYMnTO  «[lMonoxeHne o
rocyapCTBEHHOW UTOroBOW aTTecTaumm no obpasoBaTenbHbIM NporpaMMamM BbiCLLEro 0Bpa3oBaHNs».

4.2 NMopAaok nogaym u paccMoTpeHus anennauumn

Mpouenypa anennsuuyM no pesynbTaTaM FOCYAAPCTBEHHbIX aTTeCTaUMOHHBLIX MUCMbITAaHWIA perfiameHTupyeTcs
pasgenom 8 rnokanbHoro HopmatuBHoro akta CMGIYMTLH «[MonoxeHne O rocyaapCTBEHHOW WTOroBOW aTTecTaumu Mo
obpasoBaTernbHbIM NporpammMam BbICLLEro 06pa3oBaHUsA».

5. YYEBHO-METOAUYECKOE N UHOOPMALIMOHHOE OBECNEYEHUE FrOCYOAPCTBEHHOIO 3K3AMEHA

5.1 Yye6Hasa nutepartypa

ABTOp | 3arnasuve | M3patenbcTBO | oo nsnaHus Ccbinka
6.1.1 OcHoBHa#s y4yeb6Hasa nuTepartypa
Mpngan, T. E., | MNpombiwuneHHas akonorms http://www.iprbooksh
AnneH6bn, b. P., Mockea: OHUTU-OAHA 2015 0p.ru/52062.html
Mpycos, 3. B.




MopeBa, 0. I,

TexHonorus 3aluUTbl

CaHkr-leTepbypr: CaHkT

http://www.iprbooksh

YepHobepexckuin, 0. | okpyxatowen cpeabl. Y.1 -MeTepbyprekuii op.ru/102571.html
M., INopeHucoH, A. B. rocyaapCTBEHHbIN 2018
yHUBEpCUTET
NPOMbILLIEHHbIX
TEXHONOrMM 1 gusanHa
ButkoBckasa, P. ®.,|TexHuka " TexHonornsa | CankT-MNeTepbypr: CaHkT http://www.iprbooksh
MeTpos, A. H. 3aWmThl OKpyXatoLLen -MeTepbyprckuii op.ru/102567.html
cpenpl. Brnonornyeckas rocyfapCTBEHHbIN 2018
O4YMCTKa CTOYHbIX BOA yHVBEpCUTET
NPOMbILLIEHHbIX
TEXHOMNOIUN 1 an3arnHa
6.1.2 lononHuTenbHasa y4yebHaa nuTepartypa
KO.]1. MopeBa, A.B.|O6opynoBaHue " http://nizrp.narod.ru/
JlopeHucoH YCTPOWCTBO OYUCTHbIX metod/kafoxrokrsr/1
COOPYXEHUA U YCTAHOBOK M-Bo obpasoBaHus n 2.pdf
[TekeT]: y4ebHo- | Hayku PO, CNGITYP. - 2014
MeToau4yeckoe nocobue ans Cho.: CnerTypPn
BbIMOMHEHNS  MPaKTUYECKUX
paboT
JLM. WcaHos, E.A.|TeopeTnyeckue OCHOBbI M-BO HAVKU 1 BbICLLIETO http://nizrp.narod.ru/
BacunbeBa O4YNCTKM N 06e3BpeXnBaHNS o6 asozaHMH BIUTO metod/kafoxrokrsr/1
NPOMBILLIIEHHbIX  BbIGpPOCOB CI'FI)6FYI'IT£I, :CFI6 i 2019 570807708.pdf
n cbpocoB [Tekct] Y. 3 BLLT CI'IéFYI'ITJIII,.
y4yeb. nocobue
JI.H. Tpuropbes, T.U.|[OxpaHa OKpY>KatoLLEN http://nizrp.narod.ru/
BypeHuHa cpeabl Npy NPOEKTUPOBAHUN M-20 06pa3oBaHuA U oxranaokrsrpriproekt
.| Haykn P®, CM6ITYPI.- 2004
( atmocdepa) [Tekct]. Y.1.: CM6.: CM6rTYPN .htm
y4yeb. nocobne "
JI.LH. Tpuropees, T.U.|[OcHoBbl pac4yeTa http://nizrp.narod.ru/
BypeHuHa obopyanoBaHus ans M-Bo obpasoBaHus 1 ohrokr.pdf
XUMUYECKON  O4nCTKM U | Hayku P®, CM6IrTYPr. - 2013
o06e3BpexnBaHus  BbIGpPoOCoOB Cne.: CrerTypri
[TekcT]: y4eb. nocobue
KOJI. Mopesa, A.B.|TexHonorus 3aWmnThbI M-Bo o6pasoBaHus u http://nizrp.narod.ru/
JlopeHucoH oKpyxatoLen cpefpbl [TekcT] Hayku PO, BLUT3S 2017 metod/kafoxrokrsr/2
Y. 1 : yyebHO-MeTOONYECKOE cnerynTta. — CNne.: 018_02_15_04.pdf
nocobue BLUT3 COerynTa
JI.M. UcaHos [ v ap.] OcHoBblI NPOEKTUPOBaHNS M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
MnblneynaennearoLLmnx Hayku P®, BLUTO metod/kafoxrokrsr//1
YCTAHOBOK  ANs  OYUCTKM cnerynTa. - Cr6.: 2016 4 pdf
BEHTUMALMOHHBIX BbIGpOCOB BLUTA cnerynrA. -
[TekcT]: y4eb. nocobue Crie.
A.b. [Osrunesa, A.B.|[[lpombilunieHHas  akonorus M-Bo obpasoBaHus n http://nizrp.narod.ru/
JlopeHUCOoH, HO.J1. |[TekcT]. Y.2.: yueb. nocobue | Hayku PO, CMGITYPI. - 2012 promecol-2.htm
Mopesa CN6.: CN6IrTYPM
E.A. BacunbeBa, J1.M. | Okonornyeckui M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
WNcaHos MEHeXMEeHT U1  3KoayauT Hayku PO, BLUT3 2016 metod/kafoxrokrsr//1
[TekeT]: y4eb. nocobue cneryntg. — Crie.: 5.pdf

BLWT3 CMerynta

5.2 MNepeyeHb npodeccnoHanbHbiX 6a3 AaHHbIX U UHPOPMALMOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHo-6MbnnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIMB INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-0MbnmnoTeyHasa cuctema «Anbykey» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

MHdopmaumnoHHas

5.3 MNepeyveHb NULEH3UOHHOIro U CBOGOAHO pacnpoCTpPaHAEeMOro NporpaMmMHoro obecnevyeHus

cuctema  «EguHoe

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

OKHO  JgocTyna K
Xumuna» [OnektpoHHbin pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

06pa3OBaTean blM

pecypcam.

Paspen.




5.4 OnucaHue MaTepMaﬂbHO-TeXHW-IeCKOVI 6a3bl, HeOOX0aMMOM AN NOArOTOBKM U cAa4vm rocygapcTtBeHHOro
JK3aMeHa

Ayautopus OcHalleHne

CneuvanuaupoBaHHas mebenb, Jocka
YyebHasa aygutopus




