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paLMoHarnbHOro NCMOMb30BaHNs NPUPOAHBLIX PECYPCOB

OT BbINyckatoLen kadeapsbl: LLlaHoBa O.A.
3aBegytowmi kacpeapon

MeToaundeckun otaoen: daxpetgumHoBa A. P.



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: CcopmupoBaTbh KOMMETEHLMU OOy4alroLLerocs no aHanMTU4eckoMmy obecrneyeHuio
NPOMN3BOACTBEHHON 6€30MacHOCTM C  MOMOLLbI0  OU3UKO-XMMUYECKMX METOAOB aHamnu3a; OCBOeHWs npubopos,
nUcnonb3yemblXx Npu  MNPOM3BOACTBEHHOM KOHTpone U Ana  obecnevyeHuss 6e30MacHOCTU  TEXHOMOMMYECKUX W
NPUPOAOOXPAHHLIX COOPYXKEHWIA.

1.2 3agaum AMCLUNIUHBI:

- U3yYeHne HopmaTMBOB B 0OnacT NPon3BOACTBEHHON Ge3onacHoCTY;

- OCBOEHME OpraHv3auMm 1 MeToaunku NpobonoAroToBKW, paboTbl C COBPEMEHHBIMU Npubopammn 1 yCTponcTBamm
npv onpeaeneHnn KOHUEHTpaUKMi 3arpsasHaioLWLmnX BewecTB B aTMOCepHOM BO3ayxe, Bofoemax (BO4OTOKax), MOYBe;

- M3yYeHMe Haunyudwmnx SOCTYMHbIX TEXHOMOrMN, MpPOrpeccuMBHbIX METodoB U ¢opm  obecneyeHns
npon3BoACTBEHHON 6e3onacHoCTH.

1.3 Tpe6oBaHUA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:

MpenBaputenbHas noAroToBka NpeanonaraeT co3daHue OCHOBbI AMst (POPMUPOBaAHNS KOMNETEHLMIA, YKa3aHHbIX
B M. 2, NpU NU3Yy4EHUN AUCLMMNINH;
OucumnnuHa 6asmpyeTcst Ha KOMNETEHLMSAX, ChOPMUPOBaHHBIX Ha NpeablayLemM ypoBHe 00pa3oBaHus.

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

MK-4: CnocobeH K NnpoBeAeHNIo 3KCNepuMeHTanbHbIX PaboT N0 OCBOEHUIO HOBbIX TEXHONMOrMYeCKMX
npoueccoB, CPeACTB TeXHONIOrM4eCKoro OCHalleHUsl, OpraHM3aLMOHHO-TEXHUYECKMX MeponpuUaTUmn

3HaTb: meToAabl KOHTPOIMA N OLUEHKU obecneveHus FIpOVI3BOJJ,CTBeHHOI7| ©e3onacHocTu.

YMeTb: UCMONb30BaTb COBPEMEHHbIE METOAbl KOHTpons Ansi oGecrneyveHusi Ges0MmacHOCTM TEXHONOMMYECKUX U
NMPUPOAOOXPAHHbBIX COOPYKEHWIA.

BnageTb: aHanu3om anbTepHaTUMBHbIX HaWUMyuYlwMX [OOCTYMHbIX TEXHOMOMMI, NPOrPEecCUBHbIX METodoB U hopM
obecneyeHns Npon3BOLACTBEHHOM 6e30nacHOCTU.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
o & paboTta
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U o) CP
Yy4€OHbIX 3aHATUN % §§, TNek. Mp. (4acnl)
O Z | (yackl) | (4acekl)

Pazgen 1. OCHOBHble MONOXEHUs  aHanUTU4EeCKOro
KOHTPOJ1A B I'IpOVI3BOD,CTBeHHOl7I ©e3onacHocTn

Tema 1. 3akoHopaTenbHble TpebosaHus. Hopmupyemble
nokasaTtenv Npon3BOACTBEHHOW cpeabl.

CocTaBneHne nepeyHs HOPMUpPYeMbIX MokasaTenen B
BO34yXe XMMnyeckon nabopatopum.

MpakTnyeckoe 3aHaTMe 1. CocTaBuTb  MepeydeHb
HOPMUpYEeMbIX MoKasaTeneil B BO3AyXe XWUMUYECKON 0,5 1 20
nabopaTtopuM X nNpuBeCTM HopmaTMBbl ANd  BO3gyxa
paboyen 30HbI.

Tema 2. OnpegeneHve coaepXaHUA  3arpsi3HAOLLNX
BELLEeCTB B BO3gyxe paboyel 30HbI NPOM3BOLACTBEHHbIX
NOMELLIEHUN.

Onpepenenne ycrioBu oOTOopa npob Bo3gyxa Ha
coaepxaHue 3arpssHAIOLLMX BELLECTB B labopatopuu.
MpakTuyeckoe 3aHATMe 2. OnpegeneHve  YCroBui 0,5 1 10
oTbopa npob6 BO3gyxa Ha codepXaHue 3arpsi3HSALWNX
BeLlecTB B flabopaTtopum.

Tema 3. OnpegeneHne ypoBHeW LyMa, Bubpauuw,
OCBELLEHHOCTN Ha pabounx mecTax. 1
O6GpaboTka AaHHbIX U3MEPEeHUn PU3NYECKUX (PaKTOpOB U
CpaBHeHWe ¢ HopMaTMBamm

MpakTnyeckoe  3aHATME 3.  OOpaboTka  OaHHbIX 05 1 10
namepeHnn usmMyecknx (aKkTopoB W CpaBHEHME C '
HopmaTuBamu.

Tema 4. OnpepeneHne nokasaTenen 3arpsA3HeHWs
BO3AyXa, MO4YBbl, MOBEPXHOCTHbIX BOA4 B  MecTax
BPEMEHHOIO XpaHEHWs1 OTXOM0B.

O6paboTka pe3ynbTaToOB ONpeAenieHns  cofepXkaHus
3arpsI3HAIOLLMX BeLecTB B BOAEe, OTBOAMMOW B CUCTEMY
KaHanusaumm n Bo3gyxa B MecTax BPEMEHHOI0 XpaHeHUsi
OTX0o4oB. 0.5 2 10
Mpaktnyeckoe 3aHatve 4. OO6paboTka pesynbTaToB ’
onpeaeneHns copepXaHusi 3arpsisHsoWMX BeLLeCcTB B
BOAE, OTBOAMMOW B CUCTEMY KaHanusaumm M BO3dyxa B
MecTax BPEMEHHOIO XpaHEHUS OTXO40B.

Pasgen 2. Otbop npob, meToabl aHanu3a, annapartypa
Onst  aHanWTUYecKoro KOHTPOMNs B MPOW3BOACTBEHHOW
6e3onacHoCcTK




Tema 5. OT6op Npob 1 meToabl aHanu3aa.
Xpomatorpaduyeckne Metoabl aHanmsa. PacyeTr no
nony4YeHHON XpomaTorpamme cMmecu BELLeCTB
KCMEePUMEHTarnbHbIX  3HaAYeHW  XpomaTorpadnyeckmnx
napameTpoB: aktop yaepxuBaHus (emkoctn)  (K),
KoabduumMeHT cenekTuBHocTn (a), paspewerue (RS) u
oueHKa ahPeKTUBHOCTM XpomaTorpadruyeckom KONOHKN
MpakTuyeckoe  3aHATME

mMeToabl aHanunsa.

PacueT no Mony4YeHHoOM 0,5 3 20
XpomaTtorpaMMe CMeCcu BeLIeCTB 3JKCNepUMeEHTarbHbIX
3Ha4yeHW xpomartorpauyeckux napameTpoB: dakTop
yOepXuBaHus (emkocTh) (k), KoadppmumeHT
cenektmHoctM  (a), paspewenne (RS) wu  oueHka
ahbdpekTMBHOCTU XpoMaTorpaddnU4eCcKom KONMOHKN

5. XpomaTtorpadunyeckmne

Tema 6. Annapatypa Ang aHanuTU4eCKoro KOHTPOnNS.
M3yyeHne cnekTpanbHOro MeTofa aHanm3a Ha npumepe
nccrnegoBanus MIK-cnektpa BelyecTsa.

Mpaktuyeckoe 3aHATME 6. W3yyeHue cnekTpanbHOro

mMeToda aHanuaa Ha npumepe uccnegosaHus MK-cnekTpa 0,5 1 10
BelecTBa.
Tema 7. MeTpornoruieckue XapaKTepuUCTUKY

NnpUMeHAEeMbIX METO0B.

PacyeT  meTponornyeckmx
Mpepen obHapyxeHus. YyBcTBUTENBHOCTL. CriyyanHas u
cucTeMaTmyeckas NorpeLHoCcTn (HeonpeaeneHHoCTH).
lNpakTnyeckoe 3aHATME 7. PacyeT MeTposiormyeckux 1 1 10
XapaKkTepucTmK MEeTOAMK.
YyscTBUTENbHOCTL.  CnyvamHass w  cuctemaTuyeckas
NOrpeLuHoCTM (HeonpeaeneHHoOCTH)

XapaKkTepucTuk MeTOoJuK.

Mpegen obHapyxeHwus.

Wtoro B cemecTtpe (Ha kypce gns 3A0) 4 10 90
KoHcynbTaumm 1 npomexyTtovHas atrectaums (3ayer) 0,25
Bcero koHTakTHasa pa6ora u CP no gucuunnuvHe 14,25 90

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoesaHmne y‘-le6HbIM nraHoM He npeaycMoOTpeHOo

5 BANNIbHO-PEATUHIOBASl CACTEMA OLIEHUBAHUSA

Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NMPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CUACTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB
6.1 NMoka3aTenu oLleHUBaHUSA OBYYEHUA

Koa komneteHunn

MokasaTenu oLeHWBaHUS pe3ynbTaToB 0byYeHus

MNK-4

1. [JdeMmoHCTpuMpyeT 3HaHMe MeTOA4OB KOHTpPONs M oueHkn obecneveHus
Npou3BOACTBEHHON 6e30MacHOCTH.

2. Wcnonb3yeT COBpeMeHHble MeToAbl KOHTpomns Ans obecneyeHus 6eszonacHocTu
TEXHOMOMYECKNX U NPUPOLOOXPaHHBIX COOPYXEHUN.

3. [eMoHCTpupyeT MpuMMEHEeHWe anbTepHaTUBHbIX  Haumyywmx  AOCTYMHbIX
TEXHONOMN, NPOrpPeCcCUMBHLIX MeTodoB M dopM obecnevyeHuss npon3BoaCTBEHHOMN
6e3onacHocTu

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLikana oueHnBaHnA

Kputepum oueHnBaHms ccpopMUpOBaHHOCTU KOMMNETEHLMIN

YcTHoe cobecepoBaHue | MucbmeHHasn paboTa




Obyyvatowmics nokasbiBaeT
BCECTOPOHHEE U Nybokoe  3HaHue
OCHOBHbIX 3aKOHOMEpHOCTen, CcBOOOAHO
3ayTeHo OPUEHTUPYETC B OCHOBHbIX MOHSATUSX,
TEPMUMHAX W ONpegeneHunsax;  ycBoun
OCHOBHYIO U 3HAaKOM C [JOMOSIHUTENbHOWN
nutepaTypomn.

OOyuvalowmncs He wUMeeT [OCTAaTOYMHOro
YPOBHSI 3HAHUS AWUCLUMMIINHBI, HE MOXET
cchopmynuposaTb OCHOBHblE
3aKOHOMEPHOCTU  OUCLMNIIUHBI;  NJIOXO0
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpegeneHunsx; nnoxo 3HakoM C OCHOBHOM
nutepaTypon; ponyckaeT npu OTBETE Ha
3a4eTe CyLEeCTBEHHble OWWOKM W He
MOXeT  yCTpaHUTb WX  Jaxe  nof
PYKOBOZCTBOM NpernogaBartens.

He 3a4teHo

6.3 TunoBbIe KOHTPONbHbIE 3aAaHus U/UNKN UHble MaTepuanbl, UCNONb3yeMble AN OLEeHKU pe3ynbLTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbLIE BONPOCHI

Ne n/n DopMynNnpPoOBKN BONPOCOB

Kypc 1

MeTponoqueCKme XapaKTepucTukn npuMmeHAaeMbIX MeTogoB aHannsa

AHanua pe3ynbTaTtoB Npu CNeKTparibHOM MeToAe aHannsa

AHanus pesynbTaToB Npy XxpoMaTorpadMyeckoM MeTofe aHanusa

OueHka 3arpA3HEHHOCTU MO4BbI. PacueT nokasartens Zc

aﬂeKTpOXVIMI/I‘-leCKMG MeToabl. TeopequeCKme OCHOBbI METOO0B. I'IpmmeHeHme METOO0B Ha NpPaKTukKe

Xpomarorpadumyecknii metog aHanusa. Onpegenenue. NpumeHeHne

doTomeTpuyeckun metoq aHanmsa. Onpeaenexuve. NpumeHeHne

MeTogbl aHanusa He T N HepTenpoayKToB. [JJOCTOMHCTBA U HeQOCTaTKU

MeToabl aHanu3a opraHM4eCcKnx CoeaNHEHN

Cnoco6bl KOHTPONS PTYTVM B aTMOCEPHOM BO3ayxe

OT160p Npob6. OcobeHHoCcTN 0T6BOpPa Npob Bo3dyxa

AnropntMm hopMMpOBaHUS AEACTBUI NO OTOOPY U nccrneaoBaHuio Npob

Onpe/:l,eneHVle KOHLI,eHTp8LI,I/II7I 3arpA3HALLNX BELEeCTB B CTOYHbIX BOAaAX, C6paCbIBaeMbIX B KaHanmsauuro

OnpepgeneHne o0CcBeLLEHHOCTM Ha pabounx mectax

HOpMVIpyeMbIe nokazartenum I'IpOI/ISBO,EI,CTBeHHOIZ cpenbl

OnpepeneHve ypoBHel Lyma Ha paboymx mecTax

Jdlalalnlols|2lale|e|N|jo|ja|s|w|v| =

OnpepeneHne Bubpaunm Ha paboumx mecTtax

OnpegeneHve cogepxaHus 3arpsisHsOLLMX BELLECTB B BO3ayxe paboyei 30HbI MPOM3BOACTBEHHbIX

18 2
nomMeLLeHum

6.3.2 TunoBble TeCcTOBble 3a4aHUA
He npegycmoTtpeHo
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHus (3agayvu, Kemucbl)
1. Mepeuncnutb cpeacTsa U3MEpPEHUn ANga onpeaeneHns TSKenbliX MeTannoB B 06bekTax okpyKatLen cpeqbl.
2. [Ins Kaknx 3arpsisHUTENEN MPUMEHSIIOT MACC-CNEKTPOMETPUYECKUA METO B ra30BOM aHanm3e?
3. Kakne tpeboBaHusa npeabasBnstoTcs kK oT6opy npob oTxogos?



6.4 MeToguyeckue MmaTepuansi, onpegensiroue npouenypbl OleHUBaHUA pe3ynbTaToB 00y4eHUs
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn

3a40JKeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPoBeAEHUN TEKYLLETO KOHTPOSS yCNEBAEMOCTU 1 NMPOMEXYTOYHOWN aTTecTaumnm oby4arLwmxcsa»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa +

MNMncbmeHHasn

KomnbroTepHoe TecTtnpoBsaHune

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

B TeueHue cemecTpa BbLINOMHAETCA KOHTpoNibHas paboTa. Ha noarotoBky pnAaetca He Gonee 30 MUHYT.
MpenonaBaTtenb, ONs YTOYHEHWs MyOMHbI OBMaJeHWsl maTepuarnom, BripaBe 3agaTb [AOMOSIHUTENbHbLIA BOMPOC MO
NpoMaEHHOMY 3a CEMECTP Kypcy.

NHasa

7. YYHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
7.1 YyebHana nutepaTtypa

AsTOp 3arnasue N3patenscTBo | "op wspaHus | Cceblinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Hop, IN. E. MeTponornyeckne n Omck: O . https://www.iprbooks
cTatucTuyeckme oc M(;K'C MgKMM . hop.ru/124841.html
XapakTePUCTUKN NMpUBopoB 1 r );ﬂ P T(fc HHBIN 2021
METOAOB KOHTPOMs KayecTsa TexHAuecknn
npvpoaHoK cpeabl yRuBepeuTet
Maxos, C. 0. AHanuTuyeckoe Open: http://www.iprbooksh
obecneyeHne 6esonacHoCcTH MexpermoHanbsHas 2020 0op.ru/95395.html
Akagemus 6e3onacHoOCTU
n BbhxmBaHus (MABVIB)
7.1.2 lononHuTenbHasa y4yebHasa nutepartypa
JlatbiweHko, K. I. MeToapbl " npuoopsl Caparos: BysoBsckoe 2019 http://www.iprbooksh
KOHTPOSIS KayecTBa cpeabl obpasoBaHue 0p.ru/79645.html
Opyroe KO.C., PoguH | Okonornyeckue aHanusbl https://ibooks.ru/rea
AA. npu pasnuBax HedpT n i ding.php?
HedpTenpoayKToB : MOCKBaéIJJ:EV?lf aropns 2020 short=1&productid=
npakTnyeckoe pPyKOBOLCTBO 350413
—3-e 13, 9NEKTPOH.
Opyros KO.C., PoguH | MOHUTOPUHI  OpraHn4ecKux https://ibooks.ru/rea
AA. 3arpsi3HeHumn npupoaHon . ding.php?
cpeabl. 500 meToauk MOCKBaélj_;I:SV?; aTopus 2020 short=1&productid=
npakTu4yeckoe pPyKOBOACTBO 350420
— 5-e n3g., 3NeKTpoH.
Opyros 1O.C., PoguH | AHanus 3arpsi3HEHHON https://ibooks.ru/rea
AA. no4sbl M onacHbIX 0oTxoAoB :| Mockea: JlabopaTopus 2020 ding.php?
npakTu4yeckoe pPyKOBOACTBO 3HaHWI short=1&productid=
— 5-e 13g., 9NeKTPoH. 350421
Opyro KO.C., PopguH | Skcnpecc-aHanua http://ibooks.ru/readi
?
AA. 3KOnorm4yeckmx npob Mocksa: TepesuHe 2019 gﬁ(.)pr):=p1.&pr0ductid=
350423
Opyros HO.C., PopuH |Fa3oxpomaTtorpacdumyeckas https://ibooks.ru/rea
AA. naeHTndmrKaums ding.php?
3arpsi3HEHnn Bo3gyxa, | Mockea: llabopaTtopus 2020 short=1&productid=
BOAbl, nMo4yBbl K Ouocpen : 3HaHUN 350412
NnpakTu4eckoe PyKOBOLACTBO
— 4-e n3g., 3NEKTPOH.
Opyros KO.C., PopguH | Fasoxpomartorpadumyeckmii https://ibooks.ru/rea
AA. aHanus 3arpsisHeHHoro |\, - - NaGopatoous ding.php?
BO3ayxa npakTn4eckoe oc aéH:Hv?; arop 2020 short=1&productid=
pykoBogctBo — 6-e wu3A., 350414
3NEKTPOH.
Opyros 0.C., [MpobGonoarotoBka B https://ibooks.ru/rea
MypaBbeB A.l"., PoguH | akonormyeckoMm  aHanuae Mocksa: JlabopaTtopus 2020 ding.php?
AA. npakTu4yeckoe pPyKOBOACTBO 3HaHWI short=1&productid=

— 6-e 134, 9NEeKTPOH.

350422




7.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-bnbnmMoTeyHasa cuctema IPRbooks[3nekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHasa 6ubnuoteka BLUTI CIB MNYMNTLA [GnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

OneKkTpoHHO-6MbnMoTeyHasa cuctema «Abyke» [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

Bcepoccuiicknii  Hay4YHO-UCCNEeLoBaTENbLCKUA UHCTUTYT MeTponormm umenn [0.UM.Menpeneea: [OneKTpOHHbIN
pecypc] URL: http://vniim.ru/

Basa pgaHHbIX wuccnepoBaHum  LleHTpa  cTpatermyeckux — paspabotok  [OnekTpoHHbin  pecypc].  URL:
https://www.csr.ru/issledovaniya/

PedepatBHas n cnpaBoyHas ©a3a gaHHbLIX peueH3MpyemMon nuTtepatypbl Scopus[OnekTpoHHbin pecypc]. URL:
https://www.scopus.com

MopTan pgna odwumumnansHoro ony6nukoBaHus cTaHgaptoB dPefepanbHOro areHTcTBa MO TEXHUYECKOMY
perynupoBaHuto 1 MmeTporornn [AnekTpoHHbin pecypc]. URL: http://standard.gost.ru/wps/portal/

OduumnanbHbI MHTEPHET-NOPTan npaBoBoW WMHdopMauun (denepanbHasa rocygapcTBeHHass MHGPOPMaUNOHHas
cuctema) [OnekTpoHHbIn pecypc]. URL: http://pravo.gov.ru

7.3 NMepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHoOro obecneyeHms
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAMMON ANA OCYLUECTBNEHMA obpa3oBaTeNbHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHvne

KomnbloTepHasi TEXHMKa C BO3MOXXHOCTbIO MOAKMOYEHUs K ceTh «MHTepHeT» n obecneveHvem
A-100 AO0CTyNna B 3N1EKTPOHHY0 UH(POPMaLMOHHO-00pa3oBaTesNibHy0 Cpeay.

CneunanuaupoBaHHasi Meberb, gocka
YuebHas aygutopus

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA 4 P A

ayauTopus




