MMNMHOBPHAYKN POCCUA
®E[IEPATNIbHOE FOCYAAPCTBEHHOE BIO[DKETHOE OEPA30BATE/NbLHOE YYPEXXAEHVE
BbICLUEFO OBPA30BAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBenytowmin kacegpon
2e09K0/102UU U MOHUMOPUHa2a OKpyXatowel cpedbl
2/ Kyponan C.A.
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PABOYAS MPOrPAMMA YYEEHOW ONCLMMINUHBI

B51.B.11 NpombIlneHHasas U MHXEeHepHas 3Komnorms
Ko u HaumeHosaHue ducyuriuHbl 8 COOMBemMcmauu ¢ Y4ebHbIM riiaHoM

1. Koa n HaumeHoBaHMe HanpaBrieHUSA NOArOTOBKMU:
05.03.06 — Jkonornsa n NpUpPoaoNoNbL30BaHNE

2. Mpodunb noaroToBKU: ['eoakonorna 1 NPUPOAONOIL30BaHNE
3. Keanudmkauusa BbinyckHuKa: 6akanasp
4. ®opma obyyeHUA: ovHas

5. Kacdbegpa, oTBeyarowas 3a peanmsauuio ANCUUNIIUHBI: Kadedpa reodkonorm u
MOHUTOPWHIa OKpy>KatoLLen cpeapl

6. CoctaButenb nporpammbl: [lpoxopuHa TaTbsiHa MBaHOBHA, KaHOMAAT XMMU4Ye-
CKMX HayK, OOLEHT Kadpeqpbl re03Kosiormm U MOHUTOPUHIA OKpyXatowen cpeabl, da-
KyrnbTeT reorpacduu, reoakonornm n Typusma;coriandre@rambler.ru

Knenukos Oner BnagnmupoBud, OOKTOp Guonormyeckux Hayk, npodpeccop kadenpbl
reo9KONorMm 1 MOHUTOPUHIa OKpYXKatoLLen cpebl, hakynbTeT reorpadum, reo3Konornm
n Typuama; klepal967@rambler.ru

7. PekomeHgoBaHa: HMC ¢-ta reorpadun, reoakonorum n typuama. lNpoTokon o pe-
komeHgauuu: npotokon Ne6 ot 03.05.2024 r.

8. YuebHbIn roa: 2026-2027/2027-2028 CewmecTtp: 5,6,7



9. Uenu n 3apgaum y4e6HON ANCLUNIIUHDI:

Llensmn ocBoeHns y4ebHON ANCUMNINHBI ABNSIOTCS:
- cthopmmpoBaTthb y CTy4EHTOB CUCTEMHbIV MOAXOA K BbIGOPY CnOCOOOB M CPeaCcTB B LOCTMKE-
HUWM 9KONMOMMYECKN pa3yMHOro KOMMpoMucca Mexay YenoBeKOM, MpMpoaon M obLieCTBEHHbIM
NpOV3BOACTBOM;
- MO3HAKOMUTb CTYAEHTOB 3HAHMAMM B BONPOCAaX MMrMeHbl Tpyaa, obwmx n npogeccnoHanbHbIX
3aboneBaHMAX U NPOMbILLITEHHO-CAHUTAPHOM TEXHUKW;
- OBriafieHne 3HaHUAMKN O TeOPETUYECKMX U METOONYECKMX OCHOBAX 3KOSTOMMYEeCKOro HOpMMUpPOo-
BaHMWs, O POnM 3KONOrM4YeCKOro HOPMMPOBAHUSA Kak 6a3bl ANs 3PPEKTUBHOIO ynpasneHms npu-
poaonorib3oBaHnemM U hoOpMMPOBAHUS YCTOMYMBOW SKOHOMUKM, @ Takke npakTnyeckoe npume-
HEeHWe 3KOSNTOrM4ecknx HopMaTUBOB KayecTBa ANns pa3paboTku MeponpuUsaTUA ANS CHUXKEHUS 3a-
rPA3HEHMS OKpPY>KatoLLLen NpUPOaHON cpeabl.

3agaum y4ebHom nCUMNIvHBbIL
- N3y4eHne CTPYKTYPbl IKONTOMMYECKOr0 HOpMMpoBaHus B PO, AeNCTByOLLEN CUCTEMbI 9KOSO-
r’MYeCcKoro HOPMUPOBAHUS AN Pa3fiMyHbIX OOBEKTOB OKPY»KatoLLEe NPMPOLHOM cpeabl;
-- N3y4eHne 3KOSIOrMYECKMX acnekToB TEXHOIIOrMYECKOro Npon3BoacTBa, CBsI3aHHOro ¢ obpaso-
BaHMEM OTXO/[O0B;
- N3y4nTb OCOOEHHOCTUN N CBOMCTBA MPOMbILUNEHHbLIX OTXOA40B M METOAbl UX NnepepaboTku;
- 3HaHME NPUHUMMNOB 1 TEXHONOMMN 06e3BpEXNBaHNS N NEPePabOoTKM NPOMbILLIIEHHBIX OTXOAO0B;
- 3HaHMEe OCHOB MPOEKTUPOBAaHMS KOMMIEKCa NPUPOAOOXPAHHbLIX MEPONPUATUA MO CHUKEHUIO
HeraTMBHOro BO3AENCTBUSA OTXOA0B Ha cpeay 0buTaHus;
- NO3HAKOMUTb CTYAEHTOB C YCIOBUAMM Tpyda paboumnx B pasfiMyHbIX OTPaCsiX HApPO4HOro Xo-
391CTBA;
- uccnegoBaTb BpegHble NPOM3BOACTBEHHbIE (DAKTOPbI, BAUSIOLME HA BHELLHIOW cpeay, Tpy-
AO0BOW MPOLIECC 1 OpraHM3M YerioBeka.

10. MecTo y4ye6HOM aucumnnuHbl B cTpykType OOIT:

AducuunnuHa oTHOCUTCA K BapuaTtMBHOW YacTu ydebHoro nnaHa. Kypc «lMpombiwuneHHas
N UHXXEHEepHas aKonorms» oborawaeT CTygeHTOB 3HaHUSAMKN B 061acTy rmeHbl Tpyaa, 3KOMoru-
4YeCKOro HopMUPOBaHUS , a Takke 06e3BpeXnBaHNAa 1 nepepaboTkn NPOMbILLSIEHHbBIX OTXOO0B,
NPUBMBAET HaBbIKM paUMOHaNbHOM NPMPOAOOXPAHHON N pecypcocbeperaroLlen AeaTeNbHOCTH.

BXOAHBbIMU 3HAHUAMMK SABASIOTCA 3HAHUSA OCHOB OOLLEN 3KOMormm, reoakonorum, 6nono-
MK, OCHOB 0BEe30MacHOCTU XKU3HeOEeATeNbHOCTU, MaTemMaTukun, Gu3nkM, xumuun.aHHas
AVcunnnnHa aBnAeTcsa npegwecteyowen ana auncumninnd «OxpaHa OKpyKatollen cpeabl»,
«["eoxumus okpyxatoLLen cpebl».
11. MnaHupyeMble pe3ynbTaTbl OOy4YeHMA MO AUCUUNIIUHE (3HAHUA, YMEeHuS,
HaBblKK), COOTHECEHHbIe C MJIaHUpPyeMbIMN pe3yribTaTaMyn OCBOeHUs obpasoBa-

TenbHOM NporpamMmbl (KOMNETEHLMAMU BbIMYCKHUKOB):

Kog HasBaHuve komne- Koa(bl) WNHankaTop(bl) MnaHvpyemMble pe3ynbTaThl
TEHUMK 00y4eHns
MK-1 CnocobeH nnaHupo- | MK-1.1 OcyuwectensieT nna- | 3HaTb:

BaTb U [JOKyMeHTaslb- HUpPOBaHME W [OKY- | - OCHOBbI MPUPOAOOXPAHHOM
HO ocopMnsaTbL nNpu- MeHTarnbHoe 0dOopM- | AEeATENbHOCTY;
POAOOXPaHHyo  Aest- neHve  MepornpusiTWii | - nepeyeHb MeponpuaTUin No
TENbHOCTb, MpWHK- no 3KChnyaTaumn | oxpaHe OKpyxatoLuen cpeabl
MaTb yyacTue B OCy- CpedcTB U CUCTEM 3a- | U pauvoHanbHOMY NpUPOAo-
LEeCTBNEHUN  Mepo- WNTBI  OKpYXatolel | Monb3oBaHUO

npuUaTUA NO  OXpaHe
OKpyXatLien cpeabl B
opraHmsaumm u pauu-
OHanbHOMYy npUpPOAO-
Nonb30BaHUIO

cpenbl B opraHnsaumm

YmeTh:

- MNaHMpoBaTh U JOKYMEH-
TanbHO 0hopPMIATbL MEPO-
NpUaTUSA N0 3KCNNyaTauum
CcpencTB M CUCTEM 3aLUUTbI
OKpYy>KatoLLen cpeapbl B opra-
HU3aLnuK;




MK-2

CnocobeH paspaba-
TbiBaTb U COMPOBOX-
natb BbINOSIHEHNE
nporpaMmm 3Kosorumye-
CKOro Hazsopa u npo-
W3BOACTBEHHOIO 3KO-
NIOrMYecKoro KOHTPOrs
B oOpraHuMsauum Aans
obecneyeHns 3awuThbl
oKpyXatoLlen cpegbl 1
HaceneHuss OT Bpea-
HbIX  3KONOTMMYeCcKnx
BO3OENCTBMIA U NpK
obpaweHnn ¢ oTxo-
aamm

MK-1.2

MK-2.1

MK-2.2

BepeT pokymeHTauuio
n odopmnser oT4yer-
HOCTb MO HOPMMpOBa-
HUIO BO34ENCTBUS
NpPon3BoaACTBEHHOM
[eaTenbHOCTU OpraHu-
3auMM  Ha OKpyXato-
Lyto cpeny

Bnageetr  meTtogamu
BEOEHUS [OKyMeHTa-
umnMm n  peanu3auuu
MeponpuUsTUI no
obecneyveHuno rocy-
OapCTBEHHOMO N MYHMU-
uMnanbHOro  3Kornoru-

4YeCKOoro Haasopa

Bnageet 3HaHusiMM 1”
HaBbIKaMW 3KOmorn4ye-
cKoro obocHoBaHwus
MeponpusaTMi 1 nna-
HOB BHEOpPEHMs1 HOBOW
NPUPOAOOXPaHHOMN
TEXHUKN U TEXHOIOMNNA,
3KOHOMMUYECKOrO pery-
NMPOBaHNSA  NpUpPOAO0-
OXpaHHOW AedATenbHOo-
CTW opraHmsaumm u
npeaynpexaeHunst
HeraTMBHbIX nocnea-
CTBUN XO3SINCTBEHHOM
NeAaATenbHOCTH

BnapeTb:

- MeToJamu HOPMUPOBaHMS
BO34ENCTBMSA NPOM3BOA-
CTBEHHOW OEeATENbHOCTU Op-
raHM3aLMm Ha OKpYXKatoLLyto

cpeny

3HaThb:

- OCHOBbI NPUPOOOOXPaHHOM
OeaTenbHOCTY;

- nepeyeHb MeponpuaTUn No
OXpaHe OKpyKatoLLlen cpeabl u
paunoHanbHoMy npupoao-
NONb30BaHMIO

YmeTh:

- 0POpMnsATb OTYETHOCTb MO
HOPMMPOBAHNIO  BO3AENCTBUS
NPOU3BOACTBEHHOW  [EATElb-
HOCTM OpraHuMsauum Ha OKpy-
XatoLuyto cpegy.

Bnapethb:

- cnocobHocTblo paspabathbl-
BaTb TUMOBbIE MPUPOLOOXPAaH-
Hble MeponpusiTUS U NPOBO-
OUTb  OLEHKYy BO3AenCTBUS
NPOU3BOACTBEHHOW  [EATElb-
HOCTW MpeanpuaTUiA Ha OKpy-
XatoLuyto cpeay.

3HaTb: KM4YeBble MOHATUS U
nporpaMmbl  3KOMOrMYECKOro
Hagsopa M MpPOU3BOACTBEHHO-
ro 3KOJTOFMMYECKOro KOHTPONsS B
opraHusaumm pnsi obecneve-
HMA  3aWMTbl  OKpyXatoLen
cpefgbl M HaceneHust OT Bpea-
HbIX 3KONOrMYecKkMx BO3aen-
CTBWUI 1 npu obpalleHnn ¢ oT-
Xxo4amu;

YMeTb: peanu3oBbiBaTb Me-
ponpuaTMa no obecnevyeHuto
rocy4apCTBEHHOMO UM MYHULUU-
nanbHOro 3KOITOMM4YeCcKoro
Hagsopa

BnapeTb: MeTogamun BefeHusi
OOKYMEeHTauMm 1 peanusaumu
mMeponpusTuin no obecneye-
HUIO TOCYOApPCTBEHHOMO U My-
HULMMNANBbHOrO 3KONIOrMYeCKoro

Haa3opa
3HATb: KIto4YeBble MOHATUA WU
nporpamMmmbl JKOJ1orn4eckoro

Hagsopa M MpOU3BOACTBEHHO-
ro 9KOJIOMMYECKOrO KOHTPOISA B
opraHusaumm anst obecneve-
HMA  3aWMTbl  OKpyXatowen
cpedbl U HaceneHus oT Bpepn-
HbIX 9KONOrMYeCcKuUx BO3Oen-
CTBWUM 1 npu obpalleHnn ¢ oT-
Xxogamu;

yMeTb: MnaHMpoBaTb BHeApe-
HMe HOBOW MNPUPOAOOXPaHHON
TEXHUKU N TEXHOMNOTNI
BnageTb: 3HaHUAMW U HaBbl-
KamMun 3Konorm4eckoro ob6ocHo-




MK-3

MK-4

CnocobeH nposoauTb

NHXEHEpPHO-
9KOMOrMYeckne U3bic-
KaHUsl, OLEHKY BO3-

OENCTBUSI HAa OKpYXa-
foLLYI0 cpedy U 3Koro-
TMYECKYI0 9KCMepTU3y
NMPOEKTHOW  aesiTenb-
HOCTU Ha OCHOBE MC-
nonb3oBaHWs coBpe-
MEHHbIX nabopartop-
HO-
WMHCTPYMEHTarbHbIX
3Kosoro-
reoXMMUYECKMX,
Torpaco-
reofesmyeckux u awu-
CTAHUMOHHBIX ~ METO-
OOB  KOHTpons npu-
POAHbIX pecypcoB

Kap-

CnocobeH ocyuiecTs-
NSt pa3paboTky
NPOEKTHOW  9KOSOorm-
YeCKON AOKYMeHTauum
N peanusauunio mMepo-
NpuaTMA NO MOBbILLE-
HUO  3(PPEKTUBHOCTU

MNK-2.4

MNK-3.4

MK-4.3

MpumeHseT  Haunyu-
e [OoCTynHble Tex-
Honornm 3aWuTbl
oKpyXXamwllen  cpefbl
OT BpEedHbIX 3JKOMoru-
YECKUX  BO3OENCTBUN
Ha aTtMocdepy, rMapo-
cdepy, 3emernbHble
pecypcbl U npu obpa-
LLIEHUN C OTXOA4aMM

O6ecneunBaet
odopMneHue paspe-
LWNTENBbHON  OOKYMEH-
Taumm B obnactu
OXpaHbl OKpyXatoLlen
cpegpl U cobntogeHue
TpeboBaHuii  HopMa-
TUBHbIX MPaBOBbIX aK-
TOB B 0oGnactu 3Komo-
rMYeckoW W caHuTap-
HO-
3NNAEMMNOSIOrMYECKOn
6esonacHocTn npu
obpalleHnn ¢ oTxopa-
MU

Bnageet 3HaHuaMKn wn
HaBblkamMu ansi
oopMNeHNa  oT4veT-
HOW [JOKyMeHTauum o
NPUPOAOOXPaHHOMN

0eaTenbHOCTU OpraHu-
3aumMmM 1 paspaboTku

BaHWsi MEPOMPUSATUIA U MNAHOB
BHeOpEeHUs HOBOW MpUpOAo-
OXPaHHON TEXHWKN U TEXHOMO-
TMA, SKOHOMMWYECKOTO perynu-
pOBaHWs  MPUPOLOOXPAHHOW
OeATEeNbHOCTN OpraHusauun u
npegynpexaeHns HeraTtyBHbIX
nocneacTBuin - XO3SIMCTBEHHOM
OesaATenbHOCTH

3HaTb: K4YeBbIE MOHATUS U
nporpaMmbl  3KONOrM4eCcKoro
Hag3opa M NPOU3BOACTBEHHO-
ro 3KOMNOrnyeckoro KOHTpons B
opraHmsaumm ansi obecneve-
HUS  3aWuTbl  OKpYXKaloLLEn
cpefdbl M HaceneHus oT Bpea-
HbIX 9KONOrMYeckMx BO3Oen-
CTBWUI M Npwu obpalleHnn ¢ oT-
xo4amu;

YMmeTtb: [lpyMeHATb Haunyd-
lWMe [AOCTYMHblE TEeXHOMOormm
3alNUTbl OKpyXKarolen cpenbl
OT BpPEeAHbIX 3KOMOrMYEeCKnx
BO3OENCTBMI Ha aTmocdepy,
rmapocdepy, 3eMenbHble pe-
cypcbl M npu obpalieHnn ¢
oTxogamu

BnapgeTb: HaBblkaMy 3KOMNOTU-
Yeckoro Hagsopa M Npou3BoOa-
CTBEHHOTO 3KOITOrMYecKoro
KOHTPOIS B OpraHm3auum
3HaTb:

- OCHOBBbI WHXXeHEepHo-
3KOMOrMYEeCKNX N3bICKaHWNA,
OLEeHKM BO3OENCTBUS Ha OKpY-
XaroLyo cpegy U sKornormde-
CKOW 3KCNepTusbl NPOEKTHON
OeATENbHOCTY;

- HOpMaTMBHbIE MPaBOBbIE aK-
Tbl B 0611aCTW 3KONTOTMYECKON 1
CcaHuTapHo-
3NMAEMUONOTNYECKON 6es-
onacHocTn npu obpalleHun ¢
oTxogamu

YMeTb: opopmnsaTb paspeLumn-
TENbHYIO OOKYMEHTaLM B 00-
nactTm OxpaHbl OKpyXaloLen
cpenpl;
Bnapetsb:
nabopaTtopHo-
WHCTPYMEHTANbHbIMWU 3KOMNOro-
reoxMMM4yeckumu,  kKapTorpa-
do-reogesmyeckummn M au-
CTaHUMOHHbIMU MeTofamu
KOHTPOMNsS NpUPOAHbIX pecyp-
coB

3HaTb: TeOpeTU4YecKkne OCHO-
Bbl MPOEKTHOM 3KOSIOrnM4eckom
OOKYMeHTaumMm un meponpus-
TMA No noBblWeHUto addek-
TMBHOCTW  MPMPOLOOXPaHHON
OesaTenbHOCTN opraHM3auuu
yMeTb: paspabaTtbiBaTb MNpo-

coBpeMEHHbIMU




5

NPUPOAOOXPAHHOM
OesiTENbHOCTU  opra-
HM3aumm

MK-4.4

NPOEKTOB MHBEHTapW-
3aUMM UCTOYHMKOB 3a-
FPSAI3HEHMST  OKpyXKato-
Wwen cpenpbl, HopmaTu-
BOB BblbpocoB, cbOpo-
coB, o0bpa3oBaHus u
pa3meLleHnst OTX0A0B

PaspabatbiBaet npo-
€KTbl HOpPMaTUBOB [O-
NycTUMbIX  BbIOpPOCOB
3arps3HSLWNX Be-
LecTB B aTMocdepy u
cbpocoB  3arpsi3Hsito-
WMX BellecTB B BOA-
Hble 0ObeKTbl

€KTHYI0 3KOIOIMYEcKylo [OKy-
MeHTaLuo

BnageTb: 3HAaHUAMU W HaBbl-
Kamu ansi opopMIIeHUs: OT4YeT-
HOW [OKyMEeHTauuMnm o npupo-

[00XpaHHOM AeATenbHOCTH
opraHusaumm u paspaboTku
NPOEKTOB MHBEHTapu3auun
NCTOYHUKOB 3arpA3HeHunsa
OKpyXatwlLlen cpefpl, Hopma-
TMBOB BbIGpocoB, cbpocos,

obpasoBaHua U pasmMeLleHus
0TX040B

3HaTb: TeOpeTUYecKne OCHO-
Bbl MPOEKTHOM 3KOSIOrnM4eckom
OOKYMEHTaumMm u meponpus-
TMA NO noBblWeHUO addek-
TUBHOCTU  NPUPOLOOXPAHHON
OeATenbHOCTM opraHm3aumm
ymeTb: paspabartbiBaTb Npo-
€KTbl HOpMaTMBOB [OOMNYCTU-
MbIX BbIOPOCOB 3arpsA3HsOLLNX
Bewects B aTmocdepy MU
cbpocoB 3arpAsHAKOWNX Be-
LLIeCTB B BOAHbIE OOBEKTHI
BflageTb: HaBblkamMyn pa3spa-
OOTKM MNPOEKTHOW 3Komoruye-
CKOW JOKYMEHTaUumm

12. O6beM aMcuUnNnuHbI B 3a4eTHbIX eguHuuyax/yac. — 11 / 396

dopma NpPoOMeXyTOHYHOM aTTecTauum — 3K3aMeH (2), 3a4eT

13. Buabl yue6HoM paboThbl

TpygoemkocTb (4achl)
Bun yueGHOM paGoT! Bcero [o cemecTpam
5cem BTu 6 cem BTu 7 cem BTu
nn nn nmn

AyanTOpHbIE 3aHATUSA 238 84 6 74 8 80 8
B TOM 4ucne: 9% 34 30 32
nekuum
npakTnyeckme - -
nabopaTtopHbie 142 50 6 44 8 48 8
CamocTodATensHas 86 o4 34 28
paboTta
dopma
NPOMEXYTOYHON 72 36 - 36
aTtTecTaumm: aK3ameH

396 144 108 144




13.1 CopepxaHne ANCLMNIIUHbI

Ne
n/n

HanmeHoBaHue pasgena
ONCUUNNUHBI

CopepxaHue pasgena QUCUUNnHLI

Peannsauus
pasgena
OVCUMUMMNUHBI C
NOMOLLLbHO OH-
navHlkypca,
QYMK*[

1.1

ekuum (5 cemecTp)

1.1

BeeneHune. AHTpoMNoreHHoe
3arpsi3HEHNe OKpyXalLen
cpefbl.

Llenn n 3agauyn npombiineHHon akonorun. Actou-
HUKW 3arps3HeHns okpyxatllen cpeabl. [1yTn cHu-
XeHnst HebnaronpuATHOro BO3OENCTBUS HA OKpY-
Xatowyto cpefy. AHTPOMOreHHoe BfuSHME oTpac-
nen MPOMBILWEHHOCTN, TpaHcnopTa M CenbCKoro
X03ANCTBA Ha 3arpsi3HEHME OKpY>KatoLLIEN cpepbl.

1.2

Cuctembl  TMIMEHUYECKOTO
HOPpMUPOBaAHUA W 3KOJMOrn-
YeCKOoro perinamMmeHTnpoBa-
HUA

HopmupoBaHve 1 pernameHtMpoBaHue. Hopmatu-
Bbl KayecTBa OKpyxkatuwen cpegsl. [lMpouenypa
paspaboTku MOK 3arpsasHAoLWNX BELWECTB.
CaHuTapHo-anugemuonorndyeckue TpeboBaHuss K
coaepXaHuo TEPPUTOPUN TOPOACKMX U CENbCKUX
noceneHun. CaHutapHo-anungemMmonornyeckme
TpeboBaHus Kk obecneyeHnto kavyecTBa aTtmocgep-
Horo Bo3gyxa. CaHuTapHO-anMaemMuonornyeckue
TpeboBaHns K BogHbiM obbektam. CaHuTapHo-
anuagemuonormdeckne TpeboBaHnsa K Ka4ecTBy MoY-
Bbl. TpeboBaHuA k obpalleHunto ¢ oTxogamu (0630p
CanllvH 2.1.3684-21).

1.3

HopmupoBaHue copepxa-
HUSI  3arpsAsHAOWNX  Be-
LecTB B aTMocdepe

HopmupoBaHue coaepXaHus 3arpsisHsWmMX Be-
LecTB B BO3AYyLIHOM cpefe (B aTMOCHEpPHOM BO3-
AyXe HaceneHHbIX MecT U Bo3ayxe paboyen 30HbI).
OcCHOBHble HOpMaTUBHblE [OOKYMeHTbl. [loHaTue
MoK, OBYB, MNAOB. OueHka KOMOBUHMPOBAHHOIO
OEVNCTBUA 3arpA3HSAIOLINX BELLECTB MpUM COBMECT-
HOM MpUCYTCTBMM B BO3AyLWIHOW cpefe. Knaccel
onacHocTu BellecTB. TpeboBaHMA K CaHUTaApHOMY
OrPaHNYEHUIO CcodepXaHnsa BpeAHbIX BELLEeCTB B
BO34yxe paboyeln 30Hbl.

1.4

HopmupoBaHue 3arpsiaHsi-
IOLMX BeLlecTB B BOAOHbIX
obbekTax

Kateropum Bogononb3oBaHuda. Knaccudpumkaums
BOJ B CMCTEME HOpMMPOBaHMs UX kadectBa. Hop-
MUPOBaHME COAepKaHWs 3arpsi3HSOLLIMX BELLECTB B
BOAHbIX 00bekTax. Cucrtema HOPMUPOBAHUS Kade-
ctBa Boabl Ansa 4enoseka. OpraHonenTudyeckue,
0000LEeHHbIe, CaHUTapHO-MUKpOOMonormyeckme u
napasuTonormdeckne mnokasatenun 6e30nacHOCTU
BoAbl, MNMOK xmmmnyecknx BeLLLEeCTB B BOAE.

15

Knaccudukauus
BO[.

CTOYHbIX

Knaccudumkaumst CTOYHbIX BOA NO COCTaBy M CaHU-
TapHO-3KONOrMYECKON OonacHOCTK; MO TUMy 3arpsas-
HeHun; nNo ¢al3oBo-gucnepcHoMy coctosiHuto. Oca-
JOK CTOYHbIX BOJ,.

1.6

Knaccudmkaums metonos
OYUCTKM CTOYHbIX BOA,.

MeToabl OMUCTKM CTOMYHbIX BOA MO TMMy npoLecca:
rmgpomMmexaHudeckne, usnko-xummyeckmne, broxu-
MUYECKne, TepMUYEcKme

1.7

HopmupoBsaHue 3arpasHs-
IOLLIMX BELLECTB B Noyse

Hopmatuebl kadecTBa MoO4YBbl HacerneHHbIX MecT U1
CEenbCKOXO3ANCTBEHHbLIX Yyroauni. HopmwuposaHue
sarpasHsaowmx Bewwects B nouse (MAK, OOK).
OueHKa YPOBHSI XMMWYECKOro 3arpA3HeHUsi rouys
KaK mHOukaTopa HebnaronpusaTHOro BO3AENCTBUS
Ha 300poBbe HacerneHus. CymmapHble nokasatenm
3arpsA3HeHns noysbl. CTeneHn XUMMYECKOro 3a-
rps3HeHus noysbl. OueHka cTeneHu anuaemude-
CKOW OMacHOCTU MOYBbI.

«ObpasoBa-
TenbHbIN Nop-
Tan «3dnek-
TPOHHbIN YHK-
BepcuTeT
BI'Y». Pexunm
gocrtyna:
https://edu.vsu.
ru/enrol/index.
php?id=28019
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1.8 | MeToabl KOHTpoOns KoHUeH- | MeTtoabl oTbopa npob Bo3agyxa. Metoabl nabopa-
Tpauun 3arpsasHsItoLLMX TOPHOIrO KOHTPOMSsi KOHLEHTpauun 3arpa3HsoLwmnx
BELLECTB B aTMOCHEPHOM BELLECTB B BO3AyLIHOW cpefe. [a3oaHanmnsaTopbl.
Bo3gyxe. TexHonornm Cnctema mMeponpusTuii No oxpaHe aTMoCcdEepPHOro
OYMCTKM OTXOASLLMX ra30B | BOo3dyxa OT 3arps3HeHus. YnasnveaHue nbinun. Cy-
OT 3arpsasHeHus. XMe MexaHudeckue nbineynosutenu. AnnapaThbl
dunbTpaumn. AnekTpocTtaTnyeckne unbTpbl. An-
napaTtbl MOKPON OYUCTKN. OUYnCTKa NPOMBbILLIIEHHBIX
BbIOpOCOB OT razoobpasHbix npumecen. NnaHupo-
BOYHbIE MEPOMNPUATUS NO CHUXKEHUIO BO3OENCTBUSA
3arpsasHuTenen atMocdepHoro BO3dyxa Ha Hace-
neHve.
2. llabopaTopHble paboThbl
2.1. | BeegeHve. AHTponoreHHoe | KOHTpOnb aHTPOMOreHHOro 3arpsA3HeHusT OKpyKa-
3arpsisHeHue okpyxatwowen | owen cpeabl. Opranusauus otbopa u aHanusa | «O6pa3sosa-
cpeapl. npo6 Bo3gyxa. Bsaumopgencrsme 3aka3uuk — WUC- | TenbHbIWA Nop-
NONMHUTENb B KOHTPOME KayecTBa BO3OYLUHOW cpe- Tan «onek-
Abl (aenosas urpa). TPOHHbLIW YHU-
2.2 | Cuctembl rurmeHuveckoro | OcBoeHne MOArOTOBKM MpOTOkona nabopaTopHbIX BepcuTeT
HOPMUPOBAHMUSA M | uccnegoBaHuin no pesynbtatam uamepeHun (Ha | BlY». Pexum
3KOJTOTMYECKOro npMMepe ornpegenieHns KOHLEHTpauum okcmpa yr- gocrtyna:
pernameHTUpoBaHnA nepoga Il B nomeweHnn skoaHanuTuyeckon nabo- | https://edu.vsu.
paTopuM C MCNONb3oBaHWEM rasoaHanusaTopa | ru/enrol/index.
F'AHK-4). php?id=28019
2.3 | HopmupoBaHue CpaBHeHue pesynbTatoB nabopaTopHbIX Mccneno-
coaepxaHusi BaHu ¢ HopmatmBamu. OcHoBbl npoekTa B 3a-
3arpsA3HSIOLLMX BELLECTB B | IPA3HAIOLWUX BELLECTB B aTMocdepy.
aTtmocdepe
2.4 | HopmupoBaHue CpaBHeHue pesynbTaTtoB nabopaTtopHbIX UCCneno-
3arpA3HAILWNX BELECTB B | BAHUW C HOpMaTUBaMu. XapakTepucTMka npoekTa
BOAHbIX O0BbeKkTax HOC. AHTponoreHHass 3BTpodumKauus BOOOEMOB.
Mpouecchl camoounLLeHns BO4OEMOB. YCTPOUCTBO
M 3KcnnyaTauusa cuUcTeM BOAOCHabxeHus. Bugpl
kaHanusaumu. OBopoTHas cucTtema BogocHabxe-
HUsi FOpoACKME OUYNCTHBIE COOPYXEHUSA HA CTOYHbIX
BoAax. [1oBEPXHOCTHbIV CTOK M €ro 04ncTKa.
2.5 | MeTogp! KOHTpONs | YCTPOWCTBO U MpMHUMN paboThbl rasoaHanusaTopa
KOHLEHTpaummn FAHK-4. MNogrotoBka k paborte. lNMpouenypa ycta-
3arpsAsHSIOWLMX BELLECTB B | HOBKM Hynsa Mpu nepexoge K ApPYroMy BeLlecTBy
aTMocdepHOM BO3ayXe. UK B cnydae NpeBbIlLIEHUSA pernameHTUPOBaHHOIO
WHTEepBara U3MepeHni.
OnpepgeneHne KOHLUEHTpaLMM AMOKCMAA a3oTa B
aTMocdepHOM BO3Adyxe C MOMOLLbH rasoaHanusa-
Topa AHK-4 ¢ npuMeHeHnemM XMMKacceThbl.
OnpepeneHue okcupa yrnepoga Il B mopenbHon
cpepe (kamepe, UMUTUPYIOLLIEN NMPOM3BOACTBEHHbIN
uex) ¢ nomouwbto raszoaHanusatopa AHK-4 Ha
BCTPOEHHbLIN JAaTHMK.
‘paBumeTpu4eckMn MeTon onpedeneHnss KOHLEeH-
TpaLuun B3BELLEHHbIX YacTuy, (Nbinuv) B BO3AYLIHOMN
cpene. OcBoeHne otbopa npob Bo3gyxa C UCMOSb-
3oBaHMeM cunbTpoB ADPA 1 anekTpoacnuparopa,
paboTbl HA aHaNUTUYECKNX BECAX.
YCTPOWCTBO 1 NpMHLMN paboThbl aHanmu3aTopa nbinm
«ATmacy». W3amepeHue MaccoBOW KOHLEHTpauun
nbv gpakuymn PM10 n PM2,5
2.6 | TexHonorum ounctkm | OumncTka Bo3gyxa OT Mbifiv C UCMOSNTb30BAHUEM LINK-
OTXOAALLNX rasoB OT | NoHa (nabopaTopHasi yctaHoBka). OnpegeneHune

3arpsisHeHust

APPEKTUBHOCTN OUNCTKM.



https://edu.vsu.ru/enrol/index.php?id=28019
https://edu.vsu.ru/enrol/index.php?id=28019
https://edu.vsu.ru/enrol/index.php?id=28019

Ne Peannsauus
n/n pasgena
HaumeHoBaHue pasgena ANCUMNINHBI C
CopepxxaHue pasgena QuCUUnuHLI
ANCUMNITUHBI MOMOLLbIO OH-
nawvHlkypca,
QYMK
1. Nekuum (6 cemecTp)

1.8 | BeegeHue B uHxeHepHylo | BeegeHune B wmHxeHepHyto akonormo. Copgepxa- | «Obpasoa-
skonoruo. 3awmTa OKpy- | Hue, uenu n 3agayun npeameta. OueHKa CoBpeMEH- | TenbHbIA  Mop-
Xarowen cpefbl OT MpPO- | HOrO COCTOSIHUSA OKpyKatoLen cpefbl. AKTUBHBLIN U | Tan «3nek-
MbILUJIEHHbIX  3arpsi3HUTE- | MACCUBHBIA MYTb 3alUUTbl OKPYXKalolen cpedbl OT | TPOHHbIA  YHU-
newn. NPOMBbILLIEHHBIX 3arpsa3HUTENEN. BepcuTeT

1.9 | Knaccudukauma n xapak- | OnacHble cBocTBa OnpegeneHune knacca onacHo- | BI'Y». Pexum
TepucTuka npombiwneHHblx | ¢t MO, nacnopt IMO. Kagactp otxogos. Knaccu- | goctyna:
otxogoB ([M0O). MeToapl | hmkaums U XxapakTepucTka NPOMbILLSIEHHBLIX 0TX0- | https://edu.vsu
nepepaboTkM MPOMbILNEH- | AOB. JIUMUTLI HA pa3MelleHMe OTXOA40B U HopMaTw- | .ru/course/vie
HbIX OTXO40B Bbl 0O6pa3oBaHusi oTxofoB. HopmupoBaHue cbopa | w.php?id=227

NPOMBbILLMEHHbIX OTXO40B. 1

2.0 | be3oTxogHble TEXHONOMMK Myt BHegpeHus 6e30TXOOHbIX TEXHOMOMMA N uc-

nonb3osaHve BMP B cTpaHe n 3a pybexom. YTunu-
3aumsi NPOMBILLMEHHBIX OTX040B B I. BopoHexe.

2.1 | Knaccudmkaumsi oCHOBHbIX | Knaccudumkaumsi OCHOBHbIX TEXHOMOMMYECKNX Mnpo-
TEXHOMNOIMYEeCKMX MpoLec- | LeccoB 0be3BpexuBaHns u nepepaboTkn NPOMBbILL-
coB obesBpexuBaHus U | neHHbix otxogoB (MO). MaccoobmeHHble meToabl
nepepaboTkn npomebilneH- | obe3BpexmBaHmsa n nepepaboTkm MO (abcopbums,

HbIX OTXO0B. apcopbuwmsi, gecopbuwmsi, akcTpakuus). Maccoob-
MeHHble MeToAbl 06e3BpexMBaHMsA U NepepaboTku
MO (amctunnsaums, kpuctannmsauusi). MembpaH-
Hble TexHonormm (obpaTHbI OCcMOC, YnbTpadunb-
Tpauus, anekTpoguanus). XumMuyeckue MeToabl
ob6esspexuBaHua u nepepabotkn MO (xumnyeckas
obpaboTka, HeWTpanu3auus CTOYHbIX BOA, Koary-
naumsa n nokynaums). Xummyeckme metoabl 06es-
BpexuBaHusa u nepepabotkun MO (04MCTKA CTOYHbIX
BOJ OKUCNUTENAMU U BOCCTAHOBUTENAMMU). Onek-
Tpoxumuyeckne mMetoabl obe3BpexmBaHusa 1 nepe-
paboTkn MO (aHOOHOE OKUCIEHNE N KaTOOHOE BOC-
CTaHOBIIEHNE, 3MeKTpoKoarynsauusi, anekTpodo-
Taums)
2. labopaTopHble paboTbl
3.1 PacyeT HekoTOpbIX TexHMYeckux xapakrepuctuk | «ObpasoBa-
ONst TEXHOMNOrMYECKNX NPOLECCOoB. TENbHbLIA MOp-
Knaccudukaums ocHoBHbIX | PacyeT uHaekca sarpasHeHus sogsl (13B). Tan «3nek-
TEXHOMOMMYECKMX NpoLiec- PacuyeT nHgekca 3arpsisHeHus atmocdepsbl (A3A). TPOHHbIA  YHU-
COB 0BE3BPEXMBAHNS 1 OnpegeneHne kaTeropmy 3KOJOMMYECKOW OMacHO- | BepcuTeT
NepepaGoTkN NPOMBILLIIEH- CTM npeanpuaTMs no Bbibpocam B atmocdepy | BIY». Pexum
(KOm. goctyna:
HbIx oTxogos (M10). .
Pacyetr nnatbl 3a BbIGpochl 3arpasHAlWMX Be- | https://edu.vsu
LecTB B aTtMOCepHbIn BO34yX OT CTauuoHapHbIX | .ru/courselvie
WUCTOYHUKOB. w.php?id=227
PacueT nnatbl 3a cOpoc 3arpsisHsaloWmMx BewecTs | 1

CO CTOYHbIMM BOJaMW B BOAOEM.
PacueT nnatbl 3a pasmeLleHe 0TXO40B.

PacueT akonornyeckoro yuiep6a oT BbIGPOCOB 3a-
TPASHAIOWNX BELWEeCTB B aTMocdepy NpoMbILLNIeH-
HbIM NpeanpuaTMeEM




Ne Peannsauus
n/n pasgena
HaumeHoBaHwue pasgena OUCLMNIINHBI C
CopepxxaHue pasgena QuCUUnuHLI
ANCUUNNNHBI NMOMOLLIbIO OH-
nawvHlkypca,
OYMK
1. llekuuu (7 cemecTp)

2.2 | 3arpasHeHue Bo3aywHoun | Knaccudumkauua  BpegHbIx — Npou3BoACTBEHHbIX | «OBpasosa-
cpeabl U BpeaHoe BO3aen- | aKkTopoB. TenbHbIA MOp-
CTBUWE 3arpsisHUTEnNen. 3arpsisHeHe BO3OYLLIHOW Cpedbl XUMbIX U Npous- | Tan «3nek-

BOACTBEHHbIX NomelleHuin. BpegHoe BO3OENCTBUE | TPOHHLIN  YHU-
3arpsA3HuTenen BO3QYWHOW cpedbl Ha OpraHuam | BepcuteT
yenoBeka. BoagencTBue npoMbIWNEHHbIX BbIOpO- | BIY». Pexum
COB Ha MaTepuanbl, CTpoeHus 1 obopygoBaHue. goctyna:

2.3 | BpeaHble dusnyeckme | Knaccndukauus npomssoacTseHHon nbinun. [binb | https://edu.vsu

drakTopbl NponsBoaCcTBa. KakK NMpou3BOACTBEHHast BpedHOCTb. [eicTBue nbl- | .ru/courselvie
1 Ha opraHuaM. MpodunakTrka neineBbix 3abone- | w.php?id=227
BaHun. MeTtogpl onpegeneHns 3anbineHHoCcTn Bo3- | 1
gyxa Ha npousBoactee. BpegHble usnueckne
dakTopbl NponsBoAcTBa: WyM, Bubpaums, ynbTpa-
3BYK U UX JENCTBUE HA OPraHnsm.

2.4 | TvrmeHa Tpyga B pasnuy- | [vrmeHa Tpyaa B roOpHOPYAHON M KAMEHHOYIONbHOW
HbIX OTpacnsaAx HapOAHOro | NPOMBbIWNEHHOCTU. [UrneHa Tpyda B 4epHOM Me-

X0351CTBa. Tannyprum.
2. abopaTopHble paboTbl
3.3 | BpeaHble dusmyeckme | OnpegeneHne @U3MYeCKUX CBOWCTB peanbHbix | «Obpasosa-
drakTopbl NponsBoaCcTBa. xungkocten. NcmxomeTpuyecknin meToq onpeaene- | TENbHbIM  NOp-

HWe BMaXHOCTU BO3AyXa C MOMOLLbIO NcuxpomeTpa | Tan «3nek-
AccmaHa. OnpepeneHue TemnepaTypbl U OTHOCU- | TPOHHBLIN  YHK-
TenbHOW BRaxXHoOCTU no rurpometpy BUT-2, me- | Bepcutet
Teomepy M3C-2 u akcnipecc-metogoMm no nopta- | BI'Y». Pexum
TUBHOMY TepmorurpomeTpy Tuna TKA-TB. N3amepe- | goctyna:
HMe OCBeLLeHHOCTM Ha paboyem MecTe ¢ nomolbio | https://edu.vsu
ntokcmeTpa tnna TKA-JIKOKC. UN3amepeHune ypoBHs | .ru/courselvie
WymMa Ha paboymx MecTax C NMOMOLLbK 3MeKTPoH- | w.php?id=227
HOro wymomepa mapku Testo 815. Onpepgenenue | 1
COOTBETCTBMSI NabopaTOPHOro MOMELLEHUSI CaHu-
TapHbIM Hopmam. OnpefeneHne KoHUEeHTpauumn
TOKCUYHBIX BeLlecTB B paboyem nomeLleHun 3Kc-
npecc-metogoMm C nomowbto  YIM-2. 3Jkcnpecc-
onpegeneHne MaccoBblX KOHLIEHTpaLuui rasoB B
NMPOMBbILLMEHHBIX M aBTOTPaHCMNOPTHbLIX BblIOpocax B
aTMocdepy C NOMOLLbIO rasoaHanu3atopa «WH-
cnekTop- 1». MHamBuayanbeHble cpeacTsa 3amThl.

13.2 Tembl (pa3genbl) AUCUUNIIUHBLI U BUAbI 3aHATUN

Buabl 3aHaTUN (Y4acoB)
Ne | HanmeHoBaHue Temsbl (pasgena) TNa6ooa- CamocTos-
n/n OVNCLUNINHbI Jlekuumn P Ok3ameH Bcero
TOpHblE |TenbHas paboTa

1.1 | BeegeHune. AHTponoreHHoe 3a- 2 5 7
rps3HeHUe OKpyXaroLlen cpeabl.

1.2 | HopmupoBaHue cogepxaHuna
3arpAsHALLMX BELLECTB B 2 8 5 15
oKpyXatoLlen cpege.

1.3 | HopmuposaHue coaepXxaHus
3arpsasHAILWLNX Belwects B aT- 4 6 5 15
mocdbepe

1.4 | HopmupoBaHuMe 3arpssHSALMX 2 6 5 13
BELLECTB B BOAHbIX 00beKTax
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1.5 | Knaccudumkarmsa CTOUHbIX BOA. 2 2 2 6
1.6 | Knaccudmkaumst metonoB > 8 > 12
OYUCTKM CTOYHBIX BOA.
1.7 | HopmupoBaHue 3arpsasHaoLWmnX 2 > 5 9
BELLECTB B M0YBE
1.8 | BBegeHne B MHXEHEPHYIO 3KO-
normio.  3awmTa oKpyxaroLen 2 3 5
cpedbl OT MPOMbILWMEHHbLIX 3a-
rPA3HUTENEN.
1.9 | Knaccudmkaumss n xapakrtepu-
CTMKa MPOMbILIIIEHHBIX OTXO40B 10 4 14

(MO). MeTtoabl nepepaboTKM
NPOMBbILLIEHHBLIX OTXO40B

2.0 | Be3oTxogHble TEXHOMOMMA 2 2 4

2.1 | Knaccudukaumsi OCHOBHbIX Tex-
Honorn4yeckux npoueccoB obes-

16 50 6 72
BpeXUBaHNA U1 nepepaboTku
npombILweHHbIX otxonos (M0).
2.2 | 3arpsisHeHune BO3AYLIHOW cpeabl
W BpegHoe BO3dencTBME 3a- 10 8 18
rpsisHUTENEN.
2.3 | BpeaHble dumsunyeckue daktopsl
npoussoacTea. 10 60 17 87
2.4 | TurmeHa Tpyoa B pPasfuyHbIX
oTpacnsax HapogHOro  XO3si- 30 17 47
CTBa.
Ok3ameH (2) 72 72
Wroro: 96 142 86 72 396

14. MeToan4yeckmne ykasaH1MAa Ansa ooy4arowmxca no 0CBOEHUIO AUCLUNIIUHDI.

Heobxoguma perynsipHass paboTa C TEKCTOM KOHCMEKTOB NEeKUMWA ANA MOHMMaHUA ©
OCBOEHMS MaTepuana npegwecTsylowen n nocneaywowen nekumin. Mo ykasaHuio npenogasa-
Tensa HeobXxoAMMO PErynspHO BbINOMHATL JOMALUHWE 3adaHne — peLleHne CUTYyauMOHHbIX 3a-
Aad

Mpy NOArOTOBKE K NPOMEXYTOYHOW aTTecTaunm CTygeHTbl N3ydatoT U KOHCHEKTMPYIOT pe-
KOMeHOYyeMylo npenogasaTtenem ydebHylo nutepatypy nNo Temam feKUMOHHbIX 1 nabopaTop-
HbIX 3aHATUIA, CAMOCTOATENBHO OCBaMBAIOT MOHATUNHBLIA annapar.

MeTogudeckue pekomeHgauMm No OpraHM3aumm CaMmoCcTOATENbHOM PaboThl CTYAEHTOB:

- NCMONb30BaHNE ANEKTPOHHbIX Y4EOHNKOB N PECYPCOB MHTEPHET;

MeToanyeckme pa3paboTku ¢ npumepamMm peLleHnsd TMNOoBLIX 3adad B cdepe nepepaboTku u
obe3BpeXnBaHMA NPOMbILLUNIEHHBIX OTXOAOB, TMIMeHbl TPYAA; CUCTEMbI IKOSTOMMYECKOrOo HOpMU-
POBaHUA ANA pa3nuyHbix 0OBHEKTOB OKpYXKatoLen NpMpoaHON cpeapl;

- NCNONb30BaHUE NULEH3MOHHOIO NPOrpaMmMHOro obecnedeHns ons CTaTUCTUYECKOro aHanuaa
AaHHbIX MO nepepaboTke U 06e3BpeXUBAHNA NPOMbILLUNEHHbIX OTXOA0B, NO BAUSIHUIO BPEOHbIX
NPOM3BOACTBEHHbIX (hakTOPOB paboTatomx, Ansa pacyeTo HopmaTtueos MNAB v HOC.

15. MNepeyeHb OCHOBHOW U OOMOJNIHUTENILHOWN NUTepaTypbl, PECYPCOB MHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHDI :

a) OCHOBHas nutepaTtypa:

Ne
NcToYHMK
n/n
1 JNTapyoHoB H.M. TlpomblwneHHas akonornsa : y4ebHWK W MNpaKTUKYyM [ANs akageMudecKoro
fakanaBpvaTa : [Ans cTyd. Bbicw. y4eDd. 3aBedeHwin, obydvaloLmxcsi MO eCTeCTBEHHOHayu.
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HanpaBneHWsiM, MO  HanpaBneHuio  noarotoBkn  "TexHocdepHaa  6es3onacHOCTb U
npupopgoobycTtporicteo”] / H.M. JlapnoHos, A.C. PsiObilueHkoB .— 2-e mn3A., nepepab. u gon. —
Mocksa : KOpawr, 2019 .— 380c.

VHXeHepHas 3KOMornsi U 3KOrorMyecknii MEHeMKMeEHT: y4ebHuk. M.: Jloroc, 2011

2 https://biblioclub.ru/index.php?page=book red&id=89785&sr=1

TBepable OTXOA4bI: TEXHOMNOrMKN YTUNM3aLUn, METOAbI KOHTPOMSA, MOHUTOPUHT: y4eb. nocobue ans
3 akagemud. bakanaspuata/M.[. Xapnamosa, A.W. Kyp6atoBa; nog pea. M.[. XapnamoBow. —

Mocksa: MapgatenbctBo KOpanr, 2018.- 231 c.

XayctoB A.[l. HopMrpoBaHMeE M CHWXEHUE 3arpsisHEHUsT OKpyxatollen cpedbl: ydeb. [Ansa aka-
4 aem. bakanaspwuata/A.ll. XayctoB, M.M. PeguHa.-2 n3g., nepepab. u gon.- M.:M3g-so KOppanr,

2019. - 387c.

Hap3op u koHTponb B cdepe 6e3onacHocTu: ydebHuk ans By3oB. — MockBa : M3gaTtenscTBo
5 HOpanT, 2024. — 340 c. Pexum goctyna: no nognucke. — https://urait.ru/book/nadzor-i-kontrol-v-

sfere-bezopasnosti-545217

6) gononHUTENbLHAA nNUTeparypa:

Ne
n/n

NcTouHMK

Manbbnay6, O. A. MNMpombiwneHHasa akonorus : ydebHoe nocobue / O. A. Nansbnayo,

W. T. Wanxues, C. B. ®puanaHa ; MuHuctepcteo obpasoBaHuns 1 Hayku Poccun, KazaHckun

HauMoHanbHbIN NccrefoBaTeNbCKUA TEXHOMOMMYECKNiA yHnBepcuTeT. — KasaHb : KasaHckuit

Hay4YHO-UccrnefoBaTeNbCKUN TexHonornyecknin ynusepeutet (KHUTY), 2017. — 120 c. : un. —
Pexum goctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=500716

"Bo3goBckui, B. U. MpombiwneHHas skonorus : yyebHoe nocobue : B 2 yacTtax /

B. WN. 'Bosgosckuii. — Camapa : CamapCkmin rocyqapCTBEHHbIN apXUTEKTYPHO-CTPOUTENBHBIN
yHuBepcuteT, 2008. — YacTb 1. MNpupoaHblie n TexHoreHHble cuctemsl. — 270 ¢. — Pexum go-
ctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=143903

BbikoB, A. . MIHxXeHepHas akonornsa: oxpaHa atMoccepHoro Bo3ayxa : yuebHoe nocobue :
[16+] / A. T. BbikoB ; HoBocnBUpCKni rocyaapCTBEHHbIN TEXHUYECKUA yHBepcnuTeT. — HoBo-
cmbupck : HoBocubmpckuin rocyaapcTBeHHbIM TeXHNYecku yHusepcutet, 2018. — 154 ¢. : un,,
Tabn., cxem. — Pexum goctyna: no noanucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=576153

OcHoBbI MHXeHepHON akonorum : y4ebHoe nocobve / B. B. [eHucos, V. A. [leHncosa,

B. B. 'yteHoB, J1. H. ®eceHko ; nog pen. B. B. OeHncosa. — PoctoB-Ha-[oHy : ®eHukc, 2013. —
624 c. : un., cxem., Tabn. — (Bbicwee obpasoBaHne). — Pexxum gocTtyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=271599

TexHOreHHble CUCTEMbI U KONTOMMYECKUIA PUCK : y4ebHMK ans By3oB / C. B. benos. — 2-e u3g,.,
nepepabd. n gon. — Mocksa : sgaTensctBo KOpanT, 2024. — 399 c. Pexxum gocTyna: no nog-
nucke. — https://urait.ru/book/tehnogennye-sistemy-i-ekologicheskiy-risk-537045

TBepable oTXoA4bl: TEXHOMOMMN YyTUAM3aunn, MeTodbl KOHTPOMS, MOHUTOPUHT: y4ebHoe nocobue
Ans By3oB /noa pegakumen M. [1. Xapnamosown. — 3-e n3g., ucnp. un gon. — Mocksa : N3ga-
TenbcTBo HOpawnT, 2024. — 325 c. — (Bbiciee obpasoBaHue). Pexxkum goctyna: no nognucke. —
https://urait.ru/book/tverdye-othody-tehnologii-utilizacii-metody-kontrolya-monitoring-531149

B) MHGOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchbl (ouumnanbHblie pecyp-
Cbl MIHTEPHET)™:

Ne n/n Pecypc

1 ONEeKTPOHHBIA KypC MO AUCUUNINUHE Ha nopTane «ONeKTPOHHbIM yHuBepcuteT BIY» — Pexum
goctyna: no nognucke. — https://edu.vsu.ru/enrol/index.php?id=28019
OneKTPOHHbIN Kypc No ancuunnuHe «OxpaHa okpyXatoLlen cpefbl» Ha nopTtane «ONeKTPOHHbIN

2 yHuBepcuteT BI'Y» — Pexxum goctyna: no nognucke. —
https://edu.vsu.ru/course/view.php?id=4671
OneKTpoHHO-6MbnnoTeyHas cuctema "YHmBepcutetTckas bubnmorteka

3 o e
online", http://biblioclub.ru/

4 OneKTpPOHHO-6MbNnoTevHas cuctema "KoHcynbTaHT ctygeHTa”, hitp://www.studmedlib.ru

5 OnekTpoHHo-6nbnunoteyHasa cuctema "JlaHb"https://e.lanbook.com/

6 HauwnoHanbHbI Lndposon pecypc "PYKOHT"http://rucont.ru

7 YnpaBneHue otxogamu https://igsu.ranepa.ru/program/p81462/

8 Okonoruyeckne nopTtans! http://vdec.org.ru/index.php/2-

uncategorised/31-perechen-elektronnykh-obrazovatelnykh-resursov



https://biblioclub.ru/index.php?page=book_red&id=89785&sr=1
https://biblioclub.ru/index.php?page=book_red&id=89785&sr=1
https://biblioclub.ru/index.php?page=book_red&id=89785&sr=1
https://biblioclub.ru/index.php?page=book_red&id=89785&sr=1
https://biblioclub.ru/index.php?page=book_red&id=89785&sr=1
https://biblioclub.ru/index.php?page=book_red&id=89785&sr=1
https://biblioclub.ru/index.php?page=book_red&id=89785&sr=1
https://urait.ru/book/nadzor-i-kontrol-v-sfere-bezopasnosti-545217
https://urait.ru/book/nadzor-i-kontrol-v-sfere-bezopasnosti-545217
https://biblioclub.ru/index.php?page=book&id=500716
https://biblioclub.ru/index.php?page=book&id=143903
https://biblioclub.ru/index.php?page=book&id=576153
https://biblioclub.ru/index.php?page=book&id=271599
https://urait.ru/book/tehnogennye-sistemy-i-ekologicheskiy-risk-537045
https://urait.ru/book/tverdye-othody-tehnologii-utilizacii-metody-kontrolya-monitoring-531149
http://vdec.org.ru/index.php/2-
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16. MNMepeyeHb y4eOHO-MeTOQMYECKOro obGecnevyeHUs AnNss CamMoOCTOATENbLHOWN pa-
60ThbI :

Ne
NcToYHMK
n/n
1 VHxXeHepHasa 3awuTa NOBEPXHOCTHbIX BOA4 OT MPOMBILLNIEHHbIX CTOKOB: y4eb. nocobue / [.A.

Kpusowewn, N.11. Kykun, B.J1. JlTanuH u gp. — M. : Beicw. uik. , 2003. — 343 c.

TeopeTnyeckme OCHOBbI 3alLmUTbl OKpyXatolen cpeabl : ydebHoe nocobue ans cryd. BY3OB,
2 00y4. no HanpaBneHuto "3awmTta okpyxatwuwen cpeabl" / B.I. MNMaHos, KO.A. HudoHToB, A.B.
MaHuH ; nog pea. B.I. NMaHoBa .— M. : Academia, 2008 .— 313c.

Mpouecchl M annapaTbl 3aWnUTbl OKpPY>KaKLEen cpedbl : y4eOHUK M NpakTUKyM ANS akagemude-
ckoro GakanaBpuaTa : [Anga cTyd. By3oB, 00y4. no HanpaeneHuto nogrot. 280100 "Mpupoaooby-
3 CTPOWCTBO M BOAOMNOMb30BaHWe"] : [aNnd cTya. By30B, 06y4. N0 UHXEHEP.-TEXH. HAaNpaBreHNsM 1
cneumanbHocTam] / B.b. Konbuog, O.B. Konbuosa ; Hau. nccnea. yH-1 "MUST" ; noa obw. pea.
B.N. KapakesiHa .— Mockea : FOpanT, 2014 .— 587c.

Okpyatollas cpefa ropoga: opraHm3aumst MOHUTOPWHIa U aHanusa coctosiHus / O.B. MauuHa [un
np.] .— Bopotex : UM "NNO", 2016 .— 179 c.

KaBepuHa H. B.. Pac4yeT nHgekca 3arpsi3HeHHOCTU BOAbI [ONEKTPOHHbIN pecypc] : yd4ebHoe no-
cobue : [bakanaBpam 3 K. dpak. reorpacumm, reoskonorun n Typnama BopoHex. roc. yH-Ta, ons
5 HanpasneHus 05.03.06- Okonorua n npupogonons3osaHue] / H.B. KasepuHa, B.U. CtynuH ;
BopoHex. roc. yH-T .— OneKTpoH. TekcToBble AaH. — BopoHex : Mspgatensckun gom BIY, 2018
.— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-180.pdf>.

Kyponan C.A. [MpakTnkyM Ans MHXEHepHO-3KOMOrM4eCcKoro NpoeKTMPoOBaHUS 1 OLEHKE pucka
6 3gopoBblo. Yueb. nocobue /C.A.Kyponan, O.B.Knenukos, E.A.AkumoB-BopoHex. N3g. "Hay4yHas
kHura",2016-214c.

17. UHdpopmaLMOHHbIE TEXHOMOrMU, UCNonb3yeMble ANs peanusaumm y4eOGHOU
OUCUMNIINHBI, BKIKOYasi nporpamMMmHoe obGecnevyeHne U MHGpOPMALMOHHO-
CrpaBoOYHble CUCTEMBI (MPU HEOOBXOANMOCTH):

MporpaMma Kypca peanusyeTcsi C NpMMeHEHMEM ANCTAaHLMOHHbIX TEXHOMOMMIA Ha

nnatdopme «ObpasoBaTenbHbIN NopTan «ANEeKTPOHHLIN yHMBepcuTeT BIY». Pexum goctyna:
https://edu.vsu.ru/course/view.php?id=5615; https://edu.vsu.ru/course/view.php?id=2271

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne AUCLUUNIUHbI:

y4yebHasi aKonoro-aHanutnieckasl nabopatopus, cneumannanpoBaHHast mebenb, naboparopus
XuMmyeckoro aHanusa tuna "X", acnvpartopbl, AUCTUNNATOP, MydensHas nedb, pH-meTpbl,
KoK, nabopatopus "lMuénka-H", HKB, akcnpecc-aHanusaTopbl, TepMocTar, CTepunu3aTtop, Be-
Cbl 3ITIEKTPOHHbIE, BOSIbTAMNEPOMETPUYECKNIA aHANN3aTop, MUKPOCKOMbI

19. OueHo4HbIe cpeacTBa ANA NPOoBeAEHUA TeKyLLEen U NPOMEXYTO4YHOWN aTTecTa-
umnu

Mopsgok oueHKn ocBoeHns obydatrowmmmcsa yd4ebHoro maTepuana onpegenset-
CA cogepXaHneM crneayLmx pasgenos ANCUNMNANHDI:

WHgukatop
Ne | HammeHoBaHue pas- Komne-
OOCTWXKeHUs OueHouHble cpeacTBa
n/n Jena oucumniinHel TeHUus
KOMNeTeHUumn
BeepgeHue. AHTpOMo- MK-1.1, NnK-1.2 TecToBbIN ONpoc
1 reHHoe 3arps3HeHue MK-1 MK-2.1,MK-2.2,
OKpyXatoLlen cpeapl. MK-2 MK-2.4,
Cuctemsbl rmruneHnye- MK-1.1, NK-1.2 TecToBbIN ONpocC
2 CKOro HOpPMMPOBaHUS W MK-1 MK-2.1,MNK-2.2,
3Konornyeckoro perna- MK-2 MK-2.4,
MEHTUPOBaHUA



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5555&TERM=%D0%9A%D0%B0%D0%B2%D0%B5%D1%80%D0%B8%D0%BD%D0%B0,%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D1%8F%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-180.pdf
https://edu.vsu.ru/course/view.php?id=5615
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Ne | HammeHoBaHue pas- Komne- Vipwkatop
OOCTUXeHnA OueHouHble cpeacTea
n/n Jena aucumniinHbl TeHuus
KoMneTeHUnmn
HopmupoBaHue copep- nK-2 MK-2.1,MK-2.2, TecToBbIM ONpoOC
3 | KaHua  3arpAsHSOLLIMX I'IK-4, MK-2.4,
BeLLEeCTB B aTMocdepe MK-4.3, NK-4.4
HopmupoBaHue 3arpss- nK-2 MK-2.1,MK-2.2, TecToBbIM ONpOC
4 | HAOWKX BelecTB B I"IK-4, MK-2.4,
BOAHbIX 06bekTax MK-4.3, NMK-4.4
5 E:Iicgglg)m(aum CToH- MnK-2, I'IK-I2_|.I1<:2|2-2.2, TecToBbIN ONpoc
K4 | nK4.3, NK-4.4
Knaccudukaums meTo- nK-2 MK-2.1,MK-2.2,
6 [0B OYNUCTKM CTOYHbIX I"IK-4’ MK-2.4, 3apgaun
BOA. MK-4.3, NMK-4.4
HopmupoBaHue 3arpsas- MK-2.1,MK-2.2, TecToBbIN ONpoc
7 | HAWOLWMX BelecTs B nl'llf(i MK-2.4,
noyse ] MK-4.3, NMK-4.4
o onormo. Saua | L | KA1, 12 5
o -2, -2.1,MNMK-2.2, cce
| ompouen coem 07| s | e, Mk
o MK-4 MK-4.3, MNMK-4.4
rpsi3HUTENEN
Knaccudumkaums um xa-
pakTepUCTMKa MPOMBbILL-
g | MewHeix oTxonos (NO). K- 2 nK'IZ_I'Il:QE'Z'Z’ TecToBbIN Oonpoc
MeTtogbl nepepaboTku AK-4 MK-4.3, NK-4.4
NMPOMBILLMEHHbIX  OTXO-
0B
rEMe:OTXOLI,HbIe TEXHOMNO- - MK-2.1.MK-2.2, Sanaun
1 s, | MR e
MK-4 B '
Knaccudmkaumsi OCHOB-
HbIX TeXHOJ'I60FI/I‘-IeCKI/IX - MK-2.1,M1K-2.2, 3agaun
11 | MPoueccos o6esBpesxm- -2 MK-2.4. MK-3.3
BaHMst U nepepaboTkn MK-3, MK-4.3. 1K-4.4
NPOMbILUIEHHBLIX  OTXO- MK-4 - '
gos (MO).
3arpsAsHeHne  BO3AyLU- MK-1.1, MK-1.2 TecToBbIN ONpoC
12 HOW cpedbl U BpedHoe MK-1 MK-2.1,MK-2.2,
BO34ENCTBME 3arpAsHu- MK-2 MK-2.4
Tenen.
BpegHele  dwusnyeckune MK-1.1, NMK-1.2
13 akTopsl nponssog- MK-1 MK-2.1,MNMK-2.2, 3apgauu
CTBa. MK-2 MK-2.4
vrnena Tpyaa B MK-1.1, NK-1.2
14 | PasnMdHbIX  OTpacnax MK-1 MNnK-2.1,MK-2.2, 3agauu
HapOAHOro X03sNCTBa. MK-2 MK-2.4
lMpomexyToyHas aTTectauuns
dhopma KOHTPONSA — 3k3ameH (2) , 3a4eT

20. TunoBble OLEHOYHbIE CpeAcTBa U MeToAMYeCKUe Matepuanbl, onpeaensio-

wme npouenypbl oleHNBaHuUA

20.1. TeKywWwmIn KOHTPOJIb YCNeBaeMoCcTu




14

KoHTpornb ycneBaemocTV Mo AUCUMMNMHE OCYLLECTBMSIETCA C MOMOLbIO CrieaytoLmx
OLEHOYHbIX CPEeACTB:

Koa n HammeHoBaHue komneTeHumu: MNMK-1 CnocobeH nnaHnpoBaTtb U JOKYMEHTaNbHO
ohopMIATE NPUPOAOOXPAHHYIO AEATENBHOCTb, MPUHUMATL y4acTUe B OCYLLIECTBIIEHUN MEPO-
NPUATUIA NO OXpaHe OKpYXKatoLwen cpeabl B opraHM3aummn u paumoHanbHOMY NpUpoaonosib30-
BaHWUIO

1.CuTyaumoHHas 3aga4va. Ha npousBoacTBe AN OYUCTKU CTOYHbIX BOA, COAEPXKALLMX
Na,SO,, Mcnonb3ylT MeTon arekmpoduarnusa, NpoTekalwuin No crnegywowen cxeme. B pe-
3ynbTate B GOKOBbLIX kamepax obpasyeTcs ABa Tuna CTOYHbLIX BOA Pa3fMYHOIO XMMWUYECKOrO
cocTtaBa (KucromHbie U wesnoyHbie). Kakon n3 pacnpoCTpaHEHHbIX XUMUYECKMX NPOoLEeccoB
oGe3BpexvBaHnsa M nepepaboTKM CTOKOB B OaHHOM crniyyae OygeT Havbonee npuemnem:
Helmpanu3ayusi cCmokos, xumudeckasi obpabomka, koa2ynsauusi u QIoKynsayus.

0, PactBop Na,SOy H;

SO>

A

AHOoO Kartoa

» H— ©

| | |
v v v
H,SO, H,0 NaOH

Omeem:

N3 npeanoXeHHOM cxembl BMAHO, YTO B OOKOBbLIX Kamepax 3/1eKTpoauanmsHon Yycra-
HOBKM 0OpasyloTCa CTOYHblE BOAbI, coAepawune cepHyto kucnoty (H,SO4) wvnm wenodb
(NaOH). Korga Ha ogHOM nNpeanpusaTUmn UM CoCeaHnX NpeanpuaTuaX UMETCS KUCHbIe U Lwe-
NoYHbIEe BOAbI, HE 3arpsi3HEHHbIE OPYrMMN BELLLeCTBaMU, TO AN ux obe3spexnsaHms Hambonee
NPOCTbIM M 3(PPEKTMBHBIM METOAOM SABNAETCA NPOLECC Helimpasiusayuu CMeWeHUEeM.

HenTtpanbHbiMu cuntaloTca Boasl ¢ pH = 6,5 — 8,5. [Ina HenTpanuMsaunmn KUCnbiX BOA UCMOMb-
3YI0T LLeno4un, a Ans WenovHbIX BOA4 — KACIOThI

2. PacueTHas 3apayva. PaccuntaTb 3aPeKTUBHOCTb 04UCTKM (O, %) paboTbl OYMCTHBIX
COOpPYXEHUN NpeanpuaTUS UBETHOW MeTannyprum, ecnu npu obxure MegHoro kondegaHa
(CuFeS,) B Bo3gyx BblbpackiBatoT guokcuaa cepsbl. icxogHble faHHbIE:

C.ay - HAYanNbHas KoHUeHTpauusa SO, = 69,75 T;
C \on - KOHEYHAs KOHUEeHTpaumsa SO, =12 T
PeweHue:
1) SPDEKTMBHOCTL OUMCTKMN onpeaensieTca no opmyne:
Cnay — Cron

9= Cuau « 100% ,
roe Cuay M C (on — HAYanbHasi M KOHeYHasi KOHLUEeHTpaLUun BellecTBa
69.75-12 1 b0
3= 0975 = 82,8%

OTBeT: 82,8%
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3.TecToBble BONPOCHI:

1. loyemy akonoau omHocsmces ¢ ocmopoxHocmbto Kk [CI (OpesecHO-cmpyXe4YHbIM
nnumam)?

a. CvnbHO uccyLwalrT BO34yX KBapTUp

6. YBennuuBalroT KOHUEHTpauuo popmManbaernaa B KBaptmpax

B. 3HAYMTENbHO NOBLILAKT YPOBEHb paanaunm

r. YBenuumMBatoT KOHLUEHTpaLMIo pagoHa B KBapTupax

2. Hasosume 2 seuwecmea-3acpsa3HuUmersns, Heobpamumo C8s3blearoliuecss ¢ opaaHu4ecKuMuU
usiu HeoPaHU4YEeCKUMU COEOUHEHUSIMU Opa2aHuU3Ma:

a. MbIWwbSsK u ceneH

0. BeHson 1 030H

B. OKkcuabl cepbl 1 a3oTa

r. beHson n mblWwbsAK

3. lpu Kakom codepxkaHUU 8 amMocgepe yareKucri02o easa ommedyaromces NoKpacHeHuUe
Jiuua, 2o5108Hasi bosb, WyM 8 yuwiax, rnosbileHUe Kpo8sIHO20 dasrieHus], 8036yKOeHHoe
cocmosiHue?

a. 0,1%

6. 0,5%

B. 1,0%

r. 40%
4. NIoHbI Kakoa0o anemMeHma, npuMeHsiemoa0o 05151 npoussodcmea mpyb, Kpacokx,
asmomoburibHo20 moriyiugea, omsu4aemcsi 8bICOKOU MOKCUYHOCMbIO U 8bI3bI8AEM aHeMUIo,
rno4yeyHyr Hedocmamo4yHocmb, 3abonesaHusi nieakux, 3ameHsiem UuoHbl Ca 8 KoCmsix?
a. Li— nutun
6. Pb — cBuHey
B. Cr — xpom
r. Co — kobanbT

5. Kakue sewecmea npusHaHbl O0HUMU U3 CaMbIX CUJTbHbBIX KAHUEPO2EH08?
a. dropmanbgermg

6. beHson

B. [JMOKCUHBI

r. HutposamuHebl

6. OmmMmembme, Kakol ea3 rnpedcmasnsem HaubosbWy 3KOI02UYECKYy oracHocms Ons
fodel, npoxusawux U pabomarowux 6 ycroeusix nodeasibHbIX U 10nynodeasibHbIX
nomewieHuUU:

a. MetaH

6. Yrnekucnbin ras

B. PagoH

r. YrapHblvi ra3

7. Ymo u3 nepeyucrneHHo20 He OMHOCUMCS K a3po30/isiM?
a. Meinb

6. TymaH

B. lNeHa

r. Abim

8. «[THeeMOKOHUO3» - 3Mo cobupamerbHOe Ha3gaHue, 8Krvaruwee 8 cebsi 3abonesaHus
Jieekux om 8o30elicmeusi ecex audos rbinu. HazeaHue pasHogsudHocmel MHEBMOKOHUO3a 3a-
sucum om xapakmepa gosdelicmaytoweli nbinu. Kakas us pasHogudHocmel MHE8MOKOHUO3a
cesizaHa ¢ OelicmeueM y20/1bHOU Nblu?
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a. Cugepos
6. AHTpako3
B. Cunuko3s
r. Cunukatos

9. K kakoMy U3 repeyducrieHHbIX 8pe0HbIX MPou380ACMBEHHbLIX (haKmopo8 OMHOCUMCS [108bI-
WeHHas 3anblneHHocmb 8030yxa paboyell 30HbI MPouU3800CMEEHHbIX MoMew,eHUl?

a. dusmnyeckun

0. Xrumunyeckum

B. Buonornyecknin

r. Mcuxodumsmonornyeckmn

10. K kakomy U3 riepeducrieHHbIX 8peOHbIX MpPou3e00CMEeHHbIX (hakmopo8 OMmHOCUMCS MOHU-
JKeHHas oceeweHHocmb 8030yxa paboyeli 30HbI MPOoU380ACMEEHHbIX NMOMeWeHUU?

a. Pusnyeckun

0. Xumun4yeckum

B. Buonornyeckuin

r. MNcmnxodumsnonormnyeckni

11. lNpouszsodcmeeHHas nnacmmaccosasl rbislb OMHOCUMCS K:
a. OpraHunyeckas nbib

6. MuHepanbHas nbinb

B. MUHepanbHo-meTannmyeckas

r. OpraHo-HeopraHuyeckas

12. Camasi epedHas Mbifib — 3Mo.
a. YnbTpaMUKpocKonunyeckas
6. KpynHas

B. Bugnmas

r. Mukpockonuyeckas

13. Mukpoknumam rpou3eo0CmeeHHbIX noMeweHuUl cknadbiearom u3 4-x nokasamersed.
Hatmu nuwHud nokaszamerib.

a. TemnepaTypbl BO3gyxa NOMeELLEHUS

6. HdpakpacHoro (LK) n ynetpaduonetosoro (Y®P) nanyyeHnsa ot Harpetoro obopygoBaHus
B. ATmocdepHoe gaBneHue

r. BnaxxHocTun Bo3gyxa

4. NMogBmxHOCTK BO3ayxa

14. Ykaxxume 0OUH UslU HECKOJIbKO rpasusibHbIX 0meemos

Ykaxume annapambi Onsi peanusayuu MOKPbIX MemoO08 O4YUCMKU 3a2psi3HEHHO20 8030yxa
(annapamei ¢ ucronb3o8aHueM Xudkol gasbl)

a. nonbi POPCYHOUHbLIN CKPYOOep

6. ckpy66ep BeHTypm

B. MEeHHbIN annapart

r. TapenbyaTbii CKpyo6bep

A. MOKpbIn punbTp-6apboTep

€. ANeKTpouUNbTP

X. PyKaBHbIN OUNbTP

3. MHOronomnoYHas noineocaguTenbHasi kKamepa

15. Ykaxxume 0OUH Usiu HECKOJIbKO rpasusibHbIX 0meemos

B coomeemcmeuu ¢ CanlluH 1.2.3685-21, suaueHu4yeckumu HopMmamueamu, UcCrosib3yemMbiMu
0519 oueHKuU yposHel so30elicmeus Wyma Ha pabo4ux mecmax, S8/sHmcs:



17

a. 3KBMBaJIeHTHbIN YPOBEHb 3BYKa - YpOBEHb BO3AeMCTBYHOLMNA Ha paboTarowero 3a pa-
604y0 CMEHY (M3MepeHHbIN NN pacCYUTaHHbIN OTHOCUTENBLHO 8 4 paboyen cMeHbl)

6. MaKkcumarnbHble YPOBHMU 3BYKa (Mo wkane A wwymomepa), MUamepeHHble ¢ BPpeMEHHbIMU
koppekumamu S un | (LpA max) - Hanbonbluaa BefiIMYMHA YPOBHA 3BYKa, U3MEpPeHHas Ha
3aaHHOM MHTepBane BPeMeHU CO CTaHJapTHOW BPpeMeHHON KoppeKuuen

B. NMKOBbIN KOpPpPeKTUpOoBaHHbIM nNo C ypoBeHb 3Byka, AbC - rge C - B3BelleHHoe
Hanbonbluee 3Ha4YeHMe 3a BpeMs U3MepeHun

16. Ykaxkume 00OUH UsU HECKOJIbKO rpasuribHbIX 0meemos

Hopmupyembimu nokasamenamu 1Y HernocmosiHHO20 wyma Ha meppumopuu XXusrol 3a-
cmpoltiku sensiromces (no CaxlluH 1.2.3685-21):

a. IKBUBAlNleHTHblIe YPOBHMU 3BYKa
6. MakcMMarnbHble YPOBHU 3BYKa

B. YPOBHM 3BYKOBOro gaBrieHus, Ab, B OKTaBHbIX Nofiocax Co cpegHereomMeTpu4yeckumm
yactotamm 31,5; 63; 125; 250; 500; 1000; 2000; 4000; 8000 L.

r. MMKOBLIN KOppeKkTupoBaHHbIA Mo C ypoBeHb 3Byka , 4bC. C - B3BelleHHOe Hanborbllee 3Ha-
YeHne 3a BpeMsi M3MepeHui

17. Ykaxxume oOuH npasusibHbIl omeem

LeuxxeHue e8o030yxa 8 rnpubope Oniss ombopa npob (arnnekmpoacrniupamope) ocyuiecmesisiemcs 8
cnedyrowed nocnedosameribHOCMU:

a. nobyguTenb pacxoga - potameTp - punbTp
6. dnnbTp - poTameTp - NnoGyauTenb pacxoaa
B. poTameTp -nobyauTens pacxoaa — punbTp

18.Ykaxxume o0uH ripasurnbHbIl omeem

Anekmpoacnupamop - 3mo npubop npedHa3Ha4YeHHbIU 05

a. ansa ot6opa Nnpo6 Bo3ayxa Ha coaepxaHue ra3oB, NapoB, B3BELLEHHbIX BeLecTB
6. ons onpeaeneHns KOHUEeHTpaLuun MOHOB B BO3AYLLIHOW cpeae

19. Ykaxxume 0OuH UU HECKOJIbKO rpasuribHbIX 0mMeemos

B kayecmee abcopbeHma 8 XUOKOCMHbIX noariomumeribHbIX npubopax npu ombope rnpob
g8030yxa MO)xem ucrosib308ambCsi

a. AMCTUNNMpoBaHHasA Boaa
6. KOHLUEHTPUPOBaHHasH cepHas KucnoTta
B. CUnNuKarenb

r. kapboBakc

20. Ykaxume nipasursibHble omeemabl

Ykaxume, kakue K 3aspsasHsouwux seujecms onpedesieHbl Kak 2u2ueHU4YecKue Hopmamueb!
8030ywHoul cpedbl 8 coomeemcmeuu ¢ CanluH 1.2.3685-21 "lusueHu4deckue HopMamueb! u
mpebosaHus Kk obecnedyeHuro besonacHocmu u (unu) 6ezspedHocmu Onsi Yesio8eka ¢hakmopos
cpedbl obumaHus"

a. MakcumanbHo pasoBas NAK ana atmoccepHoro Bo3ayxa HaceneHHbIX MecT
6. cpepgHecyTo4Hasna MNAK ana atmochepHoOro Bosayxa HacerneHHbIX MecT

B. MakcumanbHo pasoBas MNAK ans Bo3ayxa pabo4ven 30HbI

r. cpoegHecmeHHas MNAK ona Bo3ayxa paboyen 30HbI

Aa. cpeagHeropgoBas MNOK ana Bo3gyxa HaceneHHbIX MecT

€. MOMeHTallbHaA I'I,D,K Aana ocTporo BO30ENCTBUA XMMWYECKMX BELLECTB B BO34yxe paGoquZ
30HbI

X. NOK anga ys3BumbIxX rpynn Hacenenus - geten, 6epemMeHHbIX, NOXUNbIX



18

3. NOK aonsa Bosgyxa opUCHBIX NOMeELLEHUN
n. NAK ona npom3BoacTBEHHbLIX NOMELLEHNNA
K. MAK ons oTkpbITOro BO3ayxa

21. Ykaxume ripagusibHble omeems|

Kak knaccugbuyupyrom 600y 8 cucmeme HopmuposaHusi eé kadyecmsa (no CaxlluH 1.2.3685-
21)

a. Boga NUTbeBas LeHTpanuM3oBaHHOro BOAOCHaGXeHus

6. BoAa nuTbeBas HeLeHTpPanM3oBaHHOIro BOAOCHabXeHusA

B. BOAAa BOAOUCTOYHUKOB XO3AMCTBEHHO-NUTHLEBOro BOAOCHa6XeHus

r. Boga NoBepXHOCTHbIX BOJOUCTOYHUKOB, UCMOJIb3yeMbIX ANA LLeHTPann3oBaHHOro BO-
OOCHabXeHudA

A. BoAa NOBEPXHOCTHbLIX BOAHbIX 00BLEeKTOB B MecTax peKpeaunoHHOro soaonosfib3oBa-
HUA

€. MopcKasl Boga B MecTax peKkpeauMoHHOro BoAonofib3oBaHus
X. BoAa nnaBaTenbHbIX 6acceiHOB

3. BOAa aKkBanapKkoB

N. CTOYHas Boaa

K. NMBHEBasA 1 Tanas Boja

22. Ykaxume rnpasursibHble omeemabl

[pynnel HOpMupyembix nokazamersnel kayecmea e00bi o CarlluH 1.2.3685-21
a. opraHonenTuyeckme

0. 0000l EeHHbIe

B. CAHUTApPHO-MUKPOOMONornyeckne 1 napasmtoriormyeckume

r. npeaenbHo aonyctumble KoHueHTpauum (MOK) xumnyecknx Bewects

A. KOMBUHMpPOBAHHbIE

€. anauTuBHbIE

X. pedneKkTopHble

23. Ykaxume npasuribHble omeemal
YKkaxxume HopMmupyemble rnokasamersnu kadecmea 800bl, KOmMopble OMHOCMCS K 0606u,eHHbIM
a. XInK

6. BINK

B. [TAB aHWOHOAKTUBHbLIE

r. BOOOPOAHLIN NoKasaTesb

A. XXeCTKOCTb

e. o0Laa MmMHepanusaums

X. xnopmabl (cogep>xaHne aHMoHa xnopa)
3. 3anax

N. UBETHOCTb

K. MPO3pa4YHOCTb

24. YkaxXume rnipasuribHbIl omeem

Bbibpocbl 3az2psasHaowUx eewecms rno crnocoby omeoda 8 ammocghepy Kraccuguyupyromes
Ha

da. opraHn3oBaHHble N HeOpraHUM3oBaHHbIE

6. Tennble U XonogHble

B. eCTeCTBE€HHbl€ U UCKYCCTBEHHbIE (aHTpOI'IOFeHHbIe)
r. ra3bl+napbl 1 a3po30SIn
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0. aHTPOMNOreHHble N aHTPONOTEXHOINEHHbIE

25. Ykaxume npasuribHbIl omeem

Umo osHayvatom mapKupoeku (e bykeeHHOU ¢hopme) 8 MOOUUKaUUsIX NepeHOCHO20 asmoma-
muy4ecko20 easoaHanusamopa F’AHK-4 (A, P, AP)?

a. A - pna atmoccepHoro Bosayxa, P - ons Bosgyxa pabouyen 30oHbI, AP - ana atmocdep-
HOro Bo3ayxa U Bo3gyxa pabo4en 30HbI

6. A - ansa aspo3sonen, P - ana pagnoaktnBHbIX BelwlecTs, AP - onst aspo3onen n pagnoakTme-
HbIX BELLECTB

B. A - Npubop CO BCTPOEHHbIMK aTMOCepHbIMU AaTymkamu, P - npubop ¢ peakuMoHHbIMU XU-
MUYecKUMU kacceTamu, AP- ¢ BO3MOXHOCTbIO MPUMEHEHWE TOFO U AAPYroro

r. A - ToNbKo ANg aTMOCcepHbIX ra3oB 1 Napos, P - TONbKO ANA pekakUuMOHHO-OEKTEKTUPYEMbIX
aaposonen, AP - ona Toro n gpyroro

26. Ykaxume nipasuribHbIl omeem

lpu ysenu4yeHuu ebicombl mpybbl (H) u HeusMeHHocmu MmexHOI02U4eCcKo20 npouecca macca
8bIbpocos 8 eduHuyy spemeHu (M)

a. He N3MeHUTCA
0. yBennumtcsa
B. YMEHbLUNTCS

26. Ykaxxume nipasuribHbIl omeem

lMpocmedwue ycmpoilcmea 05189 04UCMKU [10/MOKO8 2a3a 0Om 838€UWEHHbBIX 8 HEM MBepPObIX Ya-
cmuy, 8 KOmopbIx ocaxx0eHue Yyacmuy, npoucxodum 3a cHyem cusl 2pasumayuu - 3mo

a. nbineocaauTenbHble Kamepbl
0. UMKNOHbI

B. CKpy0Oepbl

r. TKAHEeBble (PyKaBHbIE) PUNbTPbI
A. 6ap6oTepsbl

27. Ykaxume npasurnbHbIli omeem

B amowm annapame o4uCmMKU rpouecc ynaenueaHusi 838€UEHHbIX Yacmuy, UuMeem mpu OCHO8-
Hble cmaduu: 1) 3apsidka 838eWEHHbIX Yacmuy; 2) OCaxXOeHUs 3apsKeHHbIX Yacmul 8 3rieK-
mpudeckom none; 3) ydaneHue ocax0eHHO20 Mamepuasna 60 8HewHul rpueMHuK. O Kakom
annapame udem peyb?

a. anekTpocunbTp

0. UMKNOH

B. CKpy66ep BeHTypu

r. OOPCYHOYHbIN CKpyObep

A. NbineocaguTenbHas kamepa

28. Ykaxume ripasursibHbil omeem

B ebibpocax om nipoussodcmea codepxamcs KpyrnHoOUCrnepcHas u MesKooucrnepcHas rbifib.
Ykaxume Haubornee payuoHasrbHOe C MEeXHOI02U4eCKOU U 3KOHOMUYECKOU MOYKU 3PEHUs pe-
weHue 1o oyucmeke 8o3dyxa.

a. cHavana UMKNOH, 3aTeM pyKaBHbIW (PUnbTp

6. cHayana pykaBHbI UNbTP, 3aTeM LIMKIIOH

B. CHayana nbifieocaguTenbHas kamepa, 3atem punbTp-6apboTtep
r. CHayana nblneocaguTenbHas kamepa, 3atem agcopbep

[. CHa4ana UMKIoH, 3aTeM agcopbep
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€. CHa4yana anekTpodunbTp, 3aTeM MOKpbIN hbunbTp-6apboTep
. CHayana MokpbIn punbTp-6apboTtep, 3atem anekTpouUnbTP
3. CHavana agcopbep, 3aTeM pyKaBHbI UNbTP

29. Ykaxume npasuribHbIl omeem

B kakom annapame ecmb ecmpsixugarouyuti MexaHu3m?
a. pyKaBHbIN ¢hunbTp

0. UMKNOH

B. CKpyb6b6ep

r. MHOronosiouHas nelrieocaguTernbHas Kamepa

4. NblfieocaguTensHas kKamepa ¢ neperopogkamu

30. Ykaxkume 00uH usu HECKOJIBLKO MpasusibHbIX 0Meemos

Kakue cocmaeHble Yacmu 8x005im 8 KOHCMPYKUUIO ariekmpoacrnupamopa?
a. boToanemMeHT

0. kaTapomeTp

B. Bo3ayxoayBKa (nobyauTtenb pacxoaa)

r. Tepmocrtar

A. poTameTpbl (peomeTpbl)

€. aneKkTpoaBurartesnb

4. dcce

Ha meb6enbHon c¢abpuke npu obpaboTke ApeBeCUHbl B BO3AQyX pabo4yen 30HbI
BblAenseTcs nbifib, B coctaBe kotopon Ao 10% kpynHoaucnepcHbix, Ao 35% cpengHe-
aucnepcHbix U Ao 55% menkoaucnepcHbIX nbineBbix Yactul. Kak noBnusieT 3anbineH-
HOCTb BO3Ayxa pabo4yen 30Hbl Ha OpPraHM3M paboOTHMKOB U OT KakuMX (pakTOpoB 3aBUCUT
cTeneHb BO34eMCTBUA NPOU3BOACTBEHHOMN NbINM.

Bo3moxHbIl eapuaHm omeema

CrteneHb BpeaHOro BO3AeNCTBMSA NMPOM3BOACTBEHHON MbifiM  Ha 340poBbe paboymx 3a-
BMCUT OT MHOIMX (PaKTOPOB: MEXaHNYECKNX N (PUBNKO-XMMUYECKNX CBOWCTB MNbIfN; pa3mepoB n
POpMbI MbINEBLIX YacTuL,; KOHLUEHTpaUMM NMbinn B BO3A4yXe; ONUTENbHOCTM BO3OENCTBUSA B Te-
YeHne CMeHbl U NPOdECCMOHANBHOIO CTaXa; OQHOBPEMEHHOrO BMWSIHUME APYrux (OakTopoB
cpeabl.

OAHMM 13 BaXXHbIX CAHUTAPHOrO-rMrmeHNYecKMxX nokasaTenen ABnseTcs QUCNepCcHOCTb NbIf.

HucnepcHocmb nbiNu onpegensaeT UX yCTOMYMBOCTb B BO3ayxe U rmybuHy NpoOHWKHOBE-
HUS1 B ObIXaTernbHbIA TpakT. YemM Menb4ve Mbifb, TeM rnybxe OHa MPOHUKaET B AblXaTernbHble
nyTM n ocepaeT B nerkux. BbicokogmcnepcHas nbinb onacHee, YeM KpynHasi (HM3koamcnepc-
Has1), T.K. JONbLUE HAaXoaUTCA B BO34yXe BO B3BELLEHHOM COCTOSIHUW.

Takum 06pa3om, yunTbiBas AaHHbI ANCNEPCHBIN COCTaB Nbln Ha mebenbHon abpu-
Ke, cnegyeT, YTO B Bo3ayxe pabo4yero nomelleHus npeobnagaeTt BbicokogucnepcHas nbinb (40
55%). YacTtuupl Takoro pasmepa 4OMro He BbiNnagyT U3 BO3ayxa, Npy BAbIXaHUW nonagyT B ner-
Kve, a Npu anuTenbHOM CTaxe M B0nbLIOM KOHLUEHTpauun B 3aBUCMMOCTM OT XMMUYECKOro CO-
cTaBa MoryT cnocobctBoBaTb 3aboneBaHutio paboymx NHEBMOKOHMO30M. YTOObI n3bexartb
HeraTMBHbIX NocrneacTeun, paboymm HeobxXxoauMO MCMOSb30BaTb PecnuMpaTopbl, a Hag UCTOu-
HUKaMK NblNeBbIAENEHNA YCTAHOBUTL NbIIEOTCOCHI.

Koa n HaumeHoBaHue komneteHumm: MNK-2 - CnocobeH paspabaTbiBaTb U CONPOBOX-
AaTb BbINOSIHEHWE MPOrpamMmm 3KONOrM4eCcKoro Hag3opa M NPOM3BOACTBEHHOMO 3KOSOrMYECKOro
KOHTPOMNSA B opraHusauun gna obecneyeHus 3aliuTbl OKpyXarlowewn cpedbl U HaceneHus oT
BpeOHbIX 3KOMOrMyYecknx BO3OeNCTBUIA 1 Npu obpaLLeHnm ¢ oTxogamm
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1. CutyaumoHHas 3apava
Ha npegnpustumn nmeeTcs HECKONbKO BUAOB CTOYHbLIX BOA, NpMBeAeHHbIX B Tabnuue. Jante
pekoMeHAaLmMmn KakuM 13 npeanaraeMbix MeToAoB (06pamHbil ocMoc, huribmposaHue, 3/1eK-
mpokoaaynayus, Helimpasnu3auyusi, adcopbUUOHHbIU) MOXXHO OMUCTUTL COOTBETCTBYIOLLME
CTOYHbIE BOAbI Npeanpusatna?

Bud cmouyHbix 600 PekomeHdyembili Memod
o4yucmku

KMcrnorocoagepxawme CtouHble BOAbl

CTOYHbI€ BOAbI, 3arpA3HeHHble MexaHu4eCKumu 838¢e-
camu

CTOYHbIE BOAbI, 3arpA3HEHHbIE BbICOKOAMCNEPCHBIMN
KONNOMAHbIMU YacTuLamMn Kpacumerns (Hanpumep, 3e-
JIEHbIU aHMpPaxuHOHO8bIU)

CTOYHbIE BOAbI, cogepxaiume 4o 10% koHueHTpaumm
pacTBOPOB CONnemn

CTOYHbIE BOAbI, COAepXKaLle Co/uU XecmKocmu

Omeem:

Bud cmoyHbIx 800 PekomeHdyembili Memod
o4ucCmKuU

KMCNOTOCOAEPKALLME CTOYHbIE BOAbI Hentpanusaums KUCnbIX CTOKOB LUe-
10YbH0

CTOYHbIE BOAbI, 3arpA3HEHHbIE MexaHUYeCKUMU 838¢e- punbTpoBaHMe

camu

CTOYHblE BOAbl, 3arpsi3HEHHbIE BbICOKOANCMEPCHBIMM 3neKTpoKoarynaums

KONMMONAHbIMM YacTuLamMn Kpacumersi (Harnpumep, 3e-
JIEHbIU aHMpaxuHOHO8kIU)

CTOuHble BoAbl, coaepxawme Ao 10% KoHUeHTpaumm obpaTHbI ocMocC
pacTBOpPOB COMeN

CTOYHbIE BOAbI, cogepxalmne CcoJsiu xecmkocmu aAcopPOLMOHHbIN

2. PacuyeTtHas 3apauva

OueHuTb ypoBeHb 3arpsisHeHUss atmocdepbl (HU3KUU, MO8bILUEHHbIU, 8bICOKUU, OYEHb 8bl-
COKUU) TEPPUTOPUN OBCNYXMBaHUS AETCKOW NONUKNNHMKA NeG, pacnonoXeHHON Ha tore neBo-
BepexHon yacTu r. BopoHexa, ecnv pacyeT nHaekca s3arpsisHeHust atmocgpepnl (M3A) = 55,6.

PeweHue:
B cOOTBETCTBUUN C rPaHNYHBIMW YCIIOBUAMW 3arpsi3HEHUs aTMocdepbl, NPUBEAEHHbIMU B Tab-
nuue 1, yctaHosunu, yto npu U3A = 55,6, ypoBeHb 3arpsasHeHns atMocepbl OLEeHNBaAETCH Kak
«OYEeHb BbICOKUINY.

Tabnuua 1. YpoBeHb 3arpsa3HeHns atmocdepbl no BenvunHe N3A

N3A YpoBeHb 3arps3HeHus atmocdepbl
<b; HW3knI ypoBeHb 3arpasHeHns atmocgepsl
ot 5 fo 6; NOBbILIEHHbIN YPOBEHb 3arpa3HeHnsa atmocdepsl
oT7 o 13 BbICOKU YPOBEHb 3arpsi3HeHns atMmocgepbl
=14 OyeHb BbICOKUI YPOBEHb 3arpsi3HeHms atmocdepsl

Omeem: N3A= 55,6 — 04eHb BbICOKUI YPOBEHb 3arpsi3HeHns atMmocdepbl
3. Tecmoesie sonpochkl:

1. Ykaxume nipoyecc, Haubonee 3¢hgbeKmueHbIU rnpu 04UCMKe MymHbIX CMOYHbIX 800:
a. BeinapueaHue

6. Koarynsauus

B. QnekTponus

r. Hentpanusauunsa
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2. Ykaxxume rnipouecc, Hauboree aghgheKmueHbIl rpu O4UCMKe 2a308biX 8bI6POCOS,
codepxxawiux coeGuUHEHUs cepbil:

a. duneTpaung

6. Abcopbuusn

B. OTcTamBaHue

r. Auctmnnaums

3. K membpaHHbiM memodam pa30esieHUs], UCosb3yeMbIM 8 COBPEMEHHOU MexHos102uu
O4UCMKU 800bI, HE OMHOCUMCS:

a. dnekTpoananus

6. O6paTHbIN OCMOC

B. Auctunnaumns

r. YneTpadunbTpaums

4. [Npouecc nepeHoca UOHOB Yepe3 MembpaHy rod OelicmaueM rPUIIOXKXEHHO20 K Hell 351eK-
mpu4yecKoz20 rossi Hasbleaemcsi?

a. dnekTpoauManmsom

6. OnekTpodunbTpaumnen

B. QneKkTpodriotaumen

r. AnekTpokoarynauuemn

5. Kakoli u3 nepeyqucrieHHbIX Memodo8 He rNpUMEHSIIom 8 mexHosioauu 8000rno020mosKu Ornsi
ee obeszapaxusaHusi:

a. Kpnockonu4yeckun

6. Tepmunyeckun

B. OnuroanHamus

r. XuMmnyeckum

6. MexaHu4eckasi o4UCmKa CMOYHbIX 800 OM 838EWEHHbIX Yacmuu, ocyuecmearisemcsi (ebibe-
pume ruwHee):

A. npouexusaHnem

b. dvnbTpoBaHUeEM

B. umpkynauuven

7. Kakol u3 nepeyucrieHHbIx Memod08 He OMHOCUMCS K (hU3UKO-XUMUYECKUM Memodam
OYUCMKU CMOYHbIX 8007

A. corokynaumns

b. donoTauus

B. anekTpodnokynsauus

8. Cucmema o4yucmku Memodom Koazynsyuu 3mo:

A. ocyulecTBnsieTcs nyTeM NpornyckaHus Yepes CTOYHYIO BOAY SMEeKTPUYECKOro Toka, BO3HMKa-
loLLLero Mexay napamu aneKkTpoaos

B. nponyckaHue CTOYHbIX BOA Yepe3 MOHOOOMEHHbIE CMOTbI

B. npouecc yKkpynHeHMUs MenbYanlumnx KONNouaHbIX U AUCNeprupoBaHHbIX YacTuL nog,
AeNCcTBUEM CUI MONEKYNAPHOro NPUTSXEHUsA

9. 3pgpekm buonoauveckol oHucmku docmuzaemcs npu NOMowu:

A. unbTpaumm CTOYHOM BOAbI M HA NMOBEPXHOCTM KOTOPOW pasBmBaeTcs buonornyeckas nnex-
Ka, cocTosLas U3 NpUKpenseHHbIX (hopM MUKPOOPraHN3mMoB

B. 06paboTkn CTOYHBIX BOO XUMUYECKMMU BeLLecTBaMm

B. NnOCTOAHHLIM NepemMmeLIMBaHMEM CTOYHbIX BOA C aKTUBHbIM UIIOM U HenpepbIBHOW No-
hayen Bo3ayxa vyepe3 CUCTEMY adpaLum a3poTeHKa

10. Bbibepume 8epHbIl rpoyecc buonoauydeckol 0HUCMKU Ha 04UCMUMesbHbIX COOPYKEHUSIX:
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A. CTOKMN — peLleTKkn — NepBuYHbIA OTCTOMHUK — OOYUCTKA — a9POTEHK — BTOPUYHbINA OTCTOM-
HUK— 6nok obes3zapaxmeBaHns — BOQOEM

B. cTOKM — peleTkn — NePBUYHbIA OTCTOMHNK — a3POTEHK — BTOPUYHbIA OTCTOMHUK — 610K 06e3-
3apaxmBaHMs — 4OOUYUCTKa— BOOOEM

B. CTOKM — pelleTKM — NepBUYHbINA OTCTOMHUK — a3POTEHK — BTOPUYHbIA OTCTOMHUK — A0-
ouncTKa — 6Nok obeszapakMBaHuA — BOAOEM

4. Jcce.

3adaHue. [anTte oTBeT Ha Bonpoc: «Kakve npeMmyLlecTBa MOXHO MONYYUTb, €Cnun npwu
BbIMyCKe HOBOW MPOAYKUMN YaCTUYHO UMM MNOMHOCTBLIO 3aMEeHUTb UCXOAHOE cbipbe Ha BMP?
Bo3mMoxHbIU eapuaHm omeema

1) pauunoHanbHO MCnonb3oBaTb NPUPOAHbLIE PECYPCHI, T.K. NOABMASETCA BO3MOXHOCTb YaCTUYHO
3aMEHNTb MCXOOHOE Cblipbe Ha OTXOAbl;

2) CHU3UTb CebGecToMMOCTb FOTOBOM MPOAYKUMM, T.K. MPOAYKUMSA M3 OTXOAOB MPaKTUYECKM
BCerga gellesne;

3) cnocobCTBYET OXpaHe OKpyXatoLwwen cpebl 3a cHeT yTunu3aumm OTXO40B.

Koa n HaumeHoBaHue komneTeHuum: MK-3 - CnocobeH npoBoaUTb WHXKEHEPHO-
3KOMOrMYeckne W3bICKaHMS, OLIEHKY BO3OEWCTBUS Ha OKPY)XaloLylo cpedy M 3KONMOrMveckyo
3KCMNEepPTU3Y NPOEKTHON OESATENBHOCTU Ha OCHOBE WCMONb30BaHUS COBPEMEHHbLIX nabopaTop-
HO-MHCTPYMEHTAIbHbIX 3KONOro-reOXMMUYECKUX, KapTorpado-reofesnyeckux uU OuCTaHUMOH-
HbIX METOZOB KOHTPOMS MPUPOAHBLIX PecypcoB

1. PacuetHaa 3apauva. Vcnonb3ya 6a3y paHHbiXx Tabnuubl 1, paccuuTaTb KaTeropuio
onacHocTtu npeanpuatusa (KOM) 3A0 «Tsaxenble MexaHundeckne npeccay. Coenartb BbiBOA MO
rPaHMYHbBIM YCITOBUSIM, UCX0OA U3 Tabnuubl 2.

Tabnuua 1. PakTnyeckuin BbIBPOC 3arpsi3HAOLLMX BELLLECTB B aTMocdepy

(aaHHble 3A0 « Tsxxerible MexaHU4YecKue rnpeccas)

BellectBo M;, T/rog MoK, Knacc o M ai

mr/m® onacHOCTY (—'j

K,

MapraHey " ero 29,76
coeuHeHus 0,013600 0,001 2 1,3
NO, 168,241623 0,04 2 1,3 51408,558
NO 273,28 0,06 3 1,0 45547
H,SO, 0,0000019 0,1 2 1,3 <1
Caxa 0,0083090 0,05 3 1,0 <1
SO, 3736,368222 0,05 3 1,0 74727,36
CcO 940,3565200 1,0 4 0,9 474,20
Mbinb 14,2851000 0,15 3 1,0 95,234
HeopraHn4eckas
YKenesa okcng (Il 0,0990000 0,04 3 1,0 2,475
BeH3nH HepTsHOM 0,1287940 1,5 4 0,9 <1
Yrnesogopog npea. | 0,5276000 1,0 4 0,9 <1
C12'Clg
Kon

Tabnuua 2. Mo sBennuunHe KOIT npeanpusaTtisa gensatcd Ha 4 kKaTeropMm OnacHOCTU

KaTeropus onacHocTv npeanpuatus 3HayeHusa KOTI
I Kon = 10°
Il 10° > KoM = 10*
1l 10* > Komn = 10°
v 10° > KON
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PeweHue

Cymmupyem Bce 3HauveHust B nocrnegHem ctonbue, KOIM = 131292,28.

B cootBeTcTBMM ¢ Tabnuuen 2 3A0 «Tsxkmexnpecc» OTHOCUTCS K npegnpusatuam |l kateropum
ornacHocTH.

Omeem: Tak kak KOIM= 131292,28 (10° > KOMM = 10%), To 3A0 «Tsbkmexnpecc» OTHOCUTCS K
npeanpuaTusm |l kKateropum onacHocTn

2. dcce

MosicHUTe NOHATUE «NAaCCUBHbLIN» U «aKTUBHbINY» NYTb 3aliUTbl OKPYXKatlolen cpeabl?
Bo3mOXHbIlU 8apuaHm omeema

1) lMaccusHnbIl nyms, Korga B pesynbTaTe HeCOBEpLUEHCTBA TEXHOMOMMYEeCcKoro npowecca Ha
npeanpuaTus obpasyloTca TBepable, Xuakme u razoobpasHble oTxoabl. [na yMeHbLIeHNs nx
BMUSIHUA Ha OKPY>KaIOLLYIO cpefy NPUMEHSIIOT crneunanbHble O4YMCTHBIX COOPYXKEHUI, KOTOpble
yMeHbLuatoT konnyectso MO unn gosoaat nx Hopmy go MNAOK, NAB, HAC. Ansa aTux uenen mc-
nonb3yT, HaNpMMep, cneynanbHble PUNbTPbI, NbiNieocaguTenbHblE KAMEPbI, LIMKITOHbI, CKpYy6-
Oepbl BeHTypu n gpyroe obopygoBaHue. ATOT NyTb HE akmyarsieH, NOTOMY 4YTO obLecTBo, Ta-
kMM oBpasom, bopeTcs ¢ yke o6pa3oBaHHbIMM OTXOL4AMMW.

2) AKmueHbil nymp — 3TO BHEOAPEHNE COBPEMEHHLIX 6€30TXOAHbIX (MM ManNOOTXOAHbIX) TEX-
HOMOrMI, NCNOSb30BaHNe KOTOPbIX CBOAUT 0bpa3oBaHne 0TX040B K MUHUMyMmy. O6pasytoLme-
Cs1 OTXOA4bl Cpasy YTUNU3npytoT, T.e. nepepabaTbiBaloT B kakyto-nnbo npoaykuuto. Ecnm ato no
9KOHOMMWYECKMM UK Ap. NPUYMHaAM 3TO HEBO3MOXHO, TO MPOMbILLNIEHHbIE OTXOAbl NOCHe cne-
unanbHonm o6paboTku (06e3BpeXxnBaHms) NoanexaT 3axopaHeHNo B DE3XXN3HEHHbLIX MecTax
(NyCTbIHK, [HO OKEaHoB).

Koa u HanmeHoBaHue komneteHuum: MNK-4 - CnocobeH ocyuiecTBNATb pa3paboTky
NPOEKTHOM 3KONOrM4Yeckon OOKYMEHTauuM u peanu3aumio MeponpuaTUn NO NOBLILLEHUID -
PEKTUBHOCTN MPUPOLOOXPAHHOW AeATENbLHOCTU OpraHn3aLumm

1. 3apava
MHorve npeanpuaTUst OTHOCATCA K HEMPEPbLIBHO OENCTBYIOLWMM, MO3TOMY B €4MHULY BPEMEHMU
obpasyeTcsa onpegeneHHada macca unm obbem 0TxodoB (Hanpumep, n/MuH, r/c, T/roa....) Anga
HOPMMPOBAHUS U y4eTa OTXO40B HEOOGXOAMMO U3 BHECUCTEMHbBIX €AMHUL U3MEPEHMUS NepeBe-
CTn 3TK oTxoabl B cuctemy CU. [Ins 3TOro Ucnosnb3yoT NOHATUS:
- 06beMHbIN pacxoq (M3/c)
- MaccoBbIv pacxoa (Kr/c)
MepeBeaunte B cuctemy CH 3HaueHUss 06bEMHbBIX 1 MAaCCOBbIX PacxoaoB:

130 n/MuH = M%/c
50 1/rop =  «kr/c
55mn/c=  Mmc
70 mr/yac = «kr/c
PewieHue:

130 n/muH = 130*10° /60 m3/c

50 T/rog = 50* 10%/ 365*24*60*60 kr/c
55 mn/ c = 55*10° m3/c

70 mr/yac = 70* 10°/60*60 «kr/c

2. TecTOBbIE BOMPOChHI:

1. TexHOoCghepa amo:

a. YacTtb 6uocdepbl, npeobpasoBaHHaA nAbMU
6. Nopoackas cpena

B. OKkpyxatowas npupogHas cpeaa

r. CenbCKOXO3ANCTBEHHbIE PaiOHbI

2. lcmoY4HUKU mexHo2eHHbIX orifacHocmeu:
a. [NoTenneHne kNumaTta
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6. dnemMeHTbI TexHocdhepbI
B. POoCT uncneHHocTn HaceneHus
r. 3emneTpsaceHus

3. 100 mepmMuHOM «3KOI02UHECKUU PUCK» MOHUMarm:

a. Cutyaums B OKpyxatoLen cpene, npy KOTOPon BO3HMKAKT onacHble dhaKkTopbl.
6. YxyglweHue ka4yecTtBa NpMpoaHON cpeapl.

B. BO3MOXHOCTb NOAABNEHNA CTOMKMUX IKONTOrMYECKUX HapyLUeHUM.

r. Qkonornyeckme noTepu.

4. Haubornee mowHble 3azpsizHumernet okpyxatou,el cpelbl S6saomcs:
a. 'BC (MvapoanekTpocTaHums).

6. TOC (TennoBas aneKkTpocTaHUUSA).

B. BOC (BeTpoBas anekrpoctaHums).

r. COC (ConHe4yHasi aneKkTpocTaHums).

5. K ocobo onacHbIM 3Konoau4eckum obbekmam OmHOCUMCS:

a. Aspogpom

0. XKene3HogopoxxHasa cTaHUms

B. MasyToxpaHunuie

r. OOBbeKT XpaHeHUs1 YHUUTOXEeHUS XMMUYECKOro OpPYXUs, KOMMOHEHTOB peaKTUBHbIX
TOoNNUB

6. Npu cospeMeHHOU mexHOI0auU 8HeCeHUs1 MUuHeparsbHbIX y0obpeHul 8 no4ysy oHU rorada-
tom 8 ro8epxHOCMHbIE 80OHbIE UCMOYHUKU CO CMOKaMu 8 Kofiudecmee:

a. 90%

6. 80%

B. 50%

r. 20%

3. dcce

3adaHue. [ante oTBeT Ha Bonpoc: «Kakue npenmyliectea MOXHO NOMy4YnTb, €Criv Npu Bbl-
Mycke HOBOW NPOAYKLUMM YaCTUYHO UITM NMOJTHOCTBIO 3aMEHNTb MCXOOHOE Cbipbe Ha BMP?
Bo3moxHbIU 8apuaHm omeema

1) paumoHanbHO UCNonb30BaTh NPUPOAHBIE PECYPCHI, T.K. NOSABASETCH BO3MOXHOCTb YaCTUYHO
3aMEHUTb MCXOOHOE Cbipbe Ha 0TX0Abl;

2) CHU3UTb CeBEeCTOMMOCTbL FOTOBOW MPOAYKLUUK, T.K. MPOAYKLMS U3 OTXOAOB NPaKTUYECKN BCe-
roa gewesne;

3) cnocobCcTBYET OXpaHe OKpyXaloLwen cpebl 3a CHeT yTunu3aumm OTXOA40B.

20.2. NMpomexyTo4yHana aTrectauumsa

[nsa oueHnBaHuA pe3ynbTaToB 0By4yeHUs Ha 3K3aMeHe (3a4eTe) MCMonb3yTCa cnegyowme
KpUTEpUK:
- BNageHve NOHATUMHBIM annapaTtoM JaHHOW obnactu Hayku (TeopeTu4eCcKkMMn OCHoBaMu npo-
MbILLITEHHOWN N NHXEHEPHOW 3KOMOrMmn, NPon3BoACTBEHHOIO 3KONIOMMYECKOro KOHTPONS);
- CNOCOBHOCTb  WMMOCTpUpPOBaTL OTBET MpuMepamu, Qaktamy, AaHHbIMUM  HaYYHbIX
nccneaoBaHum;
- NPUMEHSATb TEOPETUYECKME 3HAHNS ONSA PELLEeHNs NpakTUYeckux 3agad B cdepe nepepaboT-
KM 1 00e3BpeXnBaHNA NMPOMbILLSIEHHbLIX OTXOA0B, a TaKKe BNUAHWUS BPEeOHbLIX NMPOM3BOACTBEH-
HbIX )aKTOPOB Ha paboTaroLKX;
- MPUMEHATb TeopeTUYeckne 3HaHUS ONS pelleHus NpakTUYecknx 3agad B cpepe akonormye-
CKOro HOPMMUPOBAHWS.
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Teopemu4eckue eornpockl K Ik3ameHy (5 cemecmp).

1.Buabl 3arpsi3HEHNSI U OCHOBHbIE MCTOYHUKM 3arpsa3HEHUS OKpY>KatoLLen cpeabl.
2.AHTpOMOreHHoe BUsIHWE oTpacnen NPOMBILLNIEHHOCTU Ha 3arpsisHeEHUE OKpyXatoLlen cpeqbl
3.AHTpONOreHHoe BNUSHWE pasnuU4YHbIX BUOOB TpaHCNopTa Ha 3arpsi3HEHUe oKpyxatoLLemn
cpeabl

4.AHTPOMOreHHOE BIMsIHME CENbCKOro X03AMCTBA Ha 3arpsa3HeHne OKpyXatoLlen cpeqbl
5.HopmaTuBbI KayecTBa oKpyxatoLlen cpeqbl.

6. Mpoueaypa ycraHoeneHus MNOK 3arpsisHaoWmnX BELWECTB.

7.NoHsaTne Hopmatmeos MNOKm.p., MAKc.c., NOKp.3. ons OueHKn cTeneHu 3arpsi3HEHUA aTmo-
chepHoro Bo3ayxa

8.Knaccbl onacHOCTU BeLwecTB MO CTENEHN TOKCUYHOCTMW.

9.MonaTure MNOB, HasHa4veHne. TpeboBaHus k onpeaenenuto MNOB.

10.JIumuTunpytowmin nokasatens BpeaHoctn 3B B aTmocdepe.

11.Kputepun oueHkn 3arpsisHEHHOCTU aTMoCcdEepbI.

12.Kateropusi onacHoctu npegnpudatns ( KOIT ).

13.NHpekc 3arpsasHeHns atmocdepsl (U3A).

14.MoHATHe n Knaccuukaums caHnTapHo-3awMTHON 30HbI (C33) npegnpuaTtus.
15.KaTteropun Bogononb3oBaHus.

16.06wwue ceeneHus o MNOK n OBYB 3arpsAsHsiowmx BewecTs NpMpoaHbIX BOA.

17. NMonaTtne HAC v ero onpeaeneHue.

18. JInmntnpyrowme nokasarenu spegHoct 3B B NnpnpodHbIx Bogax.

19.Kputepun kayecTBa Boapbl Ansi Yenoeeka. Kputepum kayectsa Bogbl Ansi pblid M BOOHbLIX Op-
raHNM3MoB.

20.Knaccudumkaumst CTOYHbIX BOA, MO COCTaBY U CaHUTapPHO-3KOMOrMYeCcKon ONacHOCTH.
21.0capok CTO4HbIX BOA U €ro UCnonb3oBaHue.

22.MeTofbl O4MCTKM CTOYHBIX BOA MO TUMY npoLecca.

23.MonaTture MNAK, OOK 3arpasHaAoLWmMxX BELLECTB B MNOYBe.

24 KomnnekcHble rurmeHnYeckne nokasaTtesniv CaHUTapHOro COCTOSAHUSA NOYB
25.MeponpuaTust N0 oxpaHe aTMocdepbl, MPUPOSHbLIX BOA U MOYBLI.

Teopemu4eckue gonpocskl K 3a4emy (6 cemecmp):

1. OnacHble cBoncTBa oTxo4oB. MeToabl onpefeneHns knacca onacHoCT1 oTxoAa.

2. lMacnopT onacHoro oTxoaa.

3. KnaccudmkaTtop otxogoB. Ctpyktypa OPKKO.

4. YTnnusauusa oTxogoB NPOMbILLIIEHHOrO U 6bITOBOro NoTpebneHnsa B BopoHexe.

5. HopmupoBaHue cbopa NpoMbILLSIEHHBIX OTXOLO0B.

6. Knaccudpumkaums n xapaktepmucTmka npoMbILLNIEHHbLIX OTXOO0B.

7. Bbe3oTxogHble TexHONorMn (OCHOBHbIE HanpaBneHnsa) n ncnonb3osaHne BMP 3a pybexxom n
B Poccun.

8. Knaccmdukauma OCHOBHbIX TEXHOSTOMMYECKMX MpoLLeccoB ob6e3BpexmBaHus 1 nepepaboTku
NPOMbILUNIEHHBIX OTXOAO0B.

9. Knaccudmkaums MexaHmyecknx npoueccoB nepepaboTkn NPOMBbILWSIEHHBIX OTX040B
10.Knaccudmkaumsa rmgpoMexaHn4ecknx npoLeccoB obesBpexuBaHua n nepepaboTkm npo-
MbILLUNIEHHBIX OTXOAO0B.

11.Knaccudukauma TennoBbiX MpoLeccoB 06e3BpexuBaHus U nepepaboTkn NPOMbILLNEHHbIX
OTX0O0B.

12. Knaccudmkaums MaccooOMeHHbIX MpoLLeccoB 06e3BpexmBaHns 1 nepepaboTkm
NPOMbILUNEHHBIX OTXOAO0B.

13. AnctnnnaumnoHHble MeToabl 06ecconMBaHng Boapl.

14. OKCTPAKUMOHHbIA METOL OUYUCTKN CTOUHbIX BOA.

15. BbligeneHue conen ns KOHUEHTPMPOBAHHbIX PACTBOPOB CTOYHbIX BOA4 METOAOM KpUCTanmu-
3auuu.

16. MeToabl o6paTHOro ocMmoca U yrbTpadunbTpaumm, UCNOSb3yeEMble B COBPEMEHHOW TEXHO-
oMM OYUCTKM BOAbI.

17. OnekTpoananns, UCnonb3yemMbli B COBPEMEHHON TEXHOMNOMMM OYUCTKM BOAPbI.
18.Knaccmdpukauma XMMUYECKUX N INEKTPOXMMUYECKUX MEeTOO0B 06e3BpexuBaHus 1 nepepa-
BOTKM NPOMBILLITEHHbIX OTXOA0B.
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19. DneKkTpoxumMmyeckme MeTodbl O4YMCTKM CTOYHbIX BOL,.

20. MeTogbl HenTpanusauum CTOYHbIX BOA.

21. MNpoueccol koarynauumn n pnokynsaumm ans oMUCTKU CTOYHbIX BOS,.

22. O4yncTtka BOA OKUCNUTENSIMU 1 BOCCTAHOBUTENSIMMN.

23. PacueT nnathl 3a BbIOPOCHI 3arpsA3HsSOLWLMX BEWECTB B aTMOcepy OT CTaluMOHapHbIX MUC-
TOYHUKOB.

24. Pac4yeT nnaTtbl 3a BbIGPOC 3arpsA3HAOLLMX BELLECTB B aTMOCdepy OT nepeaBukHbIX MCTOY-
HUKOB.

25. PacueT nnathl 3a cOpOC 3arpA3HSOLLMX BELWECTB CO CTOUHbIMW BOAAaMU B BOAOEM.

26. PacyeT nnaTbl 3a pa3melleHne OTXOA40B.

Teopemu4eckue eornpochkl K 3k3aMeHy (7 cemecmp):

1. Knaccudukauus BpeaHblX NPon3BOACTBEHHbLIX (PpaKTOPOB.

2. 3arpsisHeHue BO3ayLLUHOW cpeabl XuUmbiX NOMeLLEHUA.

3. 3arpsasHeHne BO3AYLLHON cpebl MPON3BOACTBEHHbBIX MOMELLEHNN.

4. BpegHoe BO34eNCTBUE 3arpA3HUTENEn BO3AYLUHON cpedbl Ha OpraHM3M YeroBeka.
5.BosgencTBre npombILLIIEHHbIX BbIBPOCOB Ha MaTepwuarnbl, CTPOEHUSA 1 060pyaOBaHME.
6.Knaccudumkaumnsa npomsBoacTBEHHOW MNbISIN.

7. PUNKO-XMMUYECKME CBOWCTBA NbINN U UX TUTMEHNYECKOE 3HaYeHNe.

8. [lencTBume Nbiniv Ha OpraHMam.

9. MNpodunakTuka neineBbix 3aboneBaHUN.

10. MeToapl onpegeneHns 3anbifieHHOCTM BO3dyXa Ha NPOM3BOACTBE.

11. lym 1 ero gencrTeme Ha opraHu3m.

12. Bubpauus n ee oencresme Ha opraHmam..

13. YnbTpasByK 1 ero 4eNCTBME Ha OPraHm3sMm.

14. MukpoknmmaT Npou3BOACTBEHHbLIX MOMELLEHU. BrnvsiHMe MUKpoKnIMmMaTta Ha opraHusm
yernoseka.

15. TNOTHOCTb pearnbHbIX XXUOKOCTEN U cnocobbl ee onpeaeneHus.

16. Bnapbl BA3KOCTM pearbHbIX XNOKOCTEN U cnocobbl NX onpeaeneHuns.

17. Cnocobbl onpeaeneHns OTHOCUTENBHOW BA3KOCTM BO3gyxa paboynx NnoMeLLeHW.

18. Okcnpecc- meTon onpeaeneHnsa KOHUEHTPaUmMmM TOKCUYEeCKUX BELLECTB B Bo3ayxe paboyen
30HbI.

19. OCHOBHble MPOM3BOACTBEHHbLIE BPEOHOCTW, BIMSAKOLIME HA YCNOBWUSA Tpyda LIaxXTepoB W
FOPHSAKOB.

20. TlpodeccunoHanbHble 3aboneBaHMs LWAXTEPOB W FopHSAkoB. O340poBUTENbHbIE
MeponpuUATUSA B TOPHOPYAHOW U KAMEHHOYTONIbHOW MPOMbILLSIEHHOCTM.

21. OCHOBHble MPOU3BOACTBEHHbIE BPEOHOCTW, BNUAKOWME Ha ycnosusa Tpyda paboumx Ha
MeTannypruieckmx 3aaBogax.

22. MNMpodbeccmnoHanbHble 3abonesaHna paboumx metannyprudeckmx 3asogos. O3g0poBuTENb-

Hble MEpPONPUATUS Ha NPEANPUATUAX YEepPHOWN MeTannyprim

NMPUMEP KUM 1

1. AHTpONOreHHoe BrusiHNE CenbCKOro X03ANCTBa Ha 3arpsi3HEHME OKpY»KatoLLen cpeabl
2. lMonatne HOC v ero onpegenexue.

NMPUMEP KUM 2

1. YTunmsaums oTXo4oB NPOMbILLNEHHOrO 1 GbITOBOrO NoTpebneHus B BopoHexe.
2. OneKTPOXMMUYECcKMe MeToabl OYUCTKMU CTOYHBLIX BOA

Kpumepuu OUeHuUeaHus1 omeemoe Ha 3K3aMeHe:

OTnuyHo
nybokoe 3HaHWEe U NOHUMaHWe npegMeTa, B TOM YUCe TEPMUHOMOMMM U OCHOBHbIX MOHS-
TUI; TEOPETUYECKMX 3aKOHOMEPHOCTEN; PaKTUYECKUX AaHHbIX; yOernbHbIN BEC OWNBOK Npu
KOHTpONbHOM onpoce — He 6onee 10% .
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Xopouwo

Xopollee 3HaHMe M NoOHMMaHue npegmeTa, B TOM Yucrie TEPMUHOMOMMM U TeopeTude-
CKMX MOHATWUN; TPaMOTHbIN OTBET Ha aK3amMeHe 6e3 NpuHuMNuanbHbIX OWKOOK; yaAenbHbIN BEC
owmnboK Npu KOHTporbHOM onpoce oT 11 0o 35%.
YpoBneTBOpUTEsibHO

MoHMMaHue B LEeNOM TEPMWUHOMOIMU N TEOPETUYECKNX 3aKOHOMEPHOCTEN; CyLLECTBEH-
Hble OLIMOKM Npu M3NOXeHUn hakTUYeCKoro matepuana; He4oCTaTOUHO FIOMMYHBLIN U apryMeH-
TUPOBAHHLIN OTBET Ha 3K3aMeHe; yAeribHbI BEC OLIMOOK NpU KOHTPOSIbHOM onpoce oT 36 A0
60%.
HeynoBnetBoputesnibHO

Cnaboe n HegocTaTovyHOE 3HaHME TEPMUHOMOMMM U (PAKTUYECKMX OAHHbIX, MPUHUMMIN-
anbHble oWMOKN Npy OTBETE; YAENbHbIN BEC OLUMOOK Npy KOHTPONbHOM onpoce 6onee 60 %.

Kpumepuu oyeHueaHuss omeemoe Ha 3a4eme:

Kputepumn oueHnBaHus LLikana oueHok

O6yvatownncs B NonHOM mMepe BrageeT NOHATUMMHBLIM annapa- 3aumeHo
TOM AaHHOM 06nacTu Haykm (TeopeTMYecKMMM OCHOBaMu Mpo-
ueccoB nepepaboTkn M obe3BpexmnBaHnss OTXOAOB); CNocobeH
WNNIOCTPMPOBaTb OTBET NpMMepamn, akTamn, JAHHBIMU Hayu-
HbIX MCCrefoBaHWUA; NPUMEHATb TeopeTUYeckue 3HaHus Ons
pelleHns npakTu4ecknx 3agady B obnactu npoueccoB nepepa-
60TKM 1 06€3BpPEXMBAHMSA NPOMbILLIIEHHbLIX OTXOA40B

OTBET Ha KOHTPONbHO-U3MEPUTENbHbLIN MaTepuan CoaepXuT He 3aumeHo
CyllecTBeHHble ownbkn. OByyalowmics 4eMOHCTPUpPYeT OTpbI-
BOYHblEe, (pparMeHTapHble 3HaHUS, He yMeeT NPUMEHATb NOoA-
XOA4bl ANsi peLleHns NpakTUYeckmx 3agad B 06racTn npoLeccos
nepepaboTkM 1 06e3BpEXNBAHUSA NPOMBILLIIEHHBIX OTXOA0B




