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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 KOMMETEHUMN OBYYAIKOLLEIrocs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MK-4: CnocobeH K npoeegeHuIo 3KCnepuMeHTanbHbIX pa60T Mo OCBOEHUIK HOBbLIX TEXHOJIOTrMYEeCKUX
npoueccoB, cCpeaACTB TEXHONMOrM4YecKoro ocHaleHus, opraHn3aumoHHO-TeXHU4YeCKUnX Meponpmmm?l

3HaTb: MEeTOAbl KOHTPONS 1 OLEHKM obecnevyeHnst Npon3BoaCTBEHHON Ge3onacHoCTuU.

YMeTb: UCMONb30BaTb COBPEMEHHbIE METOAbl KOHTpoONst Ansi obecrneveHusi Ge30MacHOCTU  TEXHONOMMYECKUX U
NPUPOLOOXPAHHBIX COOPYXXEHWUNA.

Bnapgetb: aHanusom anbTepHaTUBHbIX Hauny4dywunx AOOCTYMNHbIX TEXHONOorn, NporpeccmMBHbIX MeToa0B WU (bOpM
obecneyeHus NpOn3BOACTBEHHOMN ©e3onacHocTu.




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  MeTponorMyeckmx  xapakTepucTuk  MeTOAuK.
Mpepen obHapyxeHus. YyBcTBUTENBHOCTL. CriyyanHas u
cucTeMaTmyeckas NorpeLHoCcTn (HeonpeaeneHHoCTH).
lNpakTnyeckoe 3aHATME 7. PacyeT MeTposiormyeckux 1 1 10
XapaKkTepucTmK MEeTOAMK. Mpenen 0BHapyxeHus.
YyscTBUTENbHOCTL.  CnyvamHass w  cuctemaTuyeckas
NOrpeLuHoCTM (HeonpeaeneHHoOCTH)

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. ONMMCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPE[ICTB OLLEHUBAHUA PE3YNILTATOB
5.1 Moka3aTenu oueHUBaHUs OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHus

MK-4

1. [OeMOHCTpUpyeT 3HaHMEe MEeTOA4OB KOHTPONS M OueHkM obecneveHus
Npoun3BoACTBEHHON 6e30onacHOCTW.

2. Vcnonb3yeT COBpEMEHHble MeToAbl KOHTponsi Ansi obecneyeHusi GeszonacHocTu
TEXHOJOMMYECKNX U NPUPOLOOXPaHHBLIX COOPYKEHWUN.

3. [emoHCTpUpyeT nNpuUMeHeHWe  anbTepHaTMBHbLIX  HaWNy4YywmMx  OOCTYMHbIX
TEXHOMOIM, NPOrpeccuBHbIX MeToaoB U dopM obecnevyeHuss npPon3BoaCTBEHHOMN
©e3onacHocTn

5.2 Cucrema n Kputepum oLeHUBaHUA

Lllkana oueHnBaHuA

KpuTtepuu oueHnBaHusa chopMmnpOBaHHOCTU KOMNETEHLMI

YcTHoe cobeceanoBaHne MucbmeHHasn paboTa

3a4yTteHo

Ob6yuyatoLmincs nokasbiBaeT
BCECTOPOHHee U [nybokoe  3HaHue




OCHOBHbIX 3aKOHOMepHocTel, cBoboaHO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSIX,
TEPMMHAX W  OnpedeneHusix;  yCBown
OCHOBHYIO M 3HakOM C [OMOSHUTENbHOWM
nutepaTypon.

OOGyyaomncs He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HAHWUSi OUCLMMMMUHBI, HE MOXeT
cdopmynupoBaTb OCHOBHblE
3aKOHOMEPHOCTM  AUCUMMIUHBI,  NJIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpeaeneHunsx; Noxo 3HaKOM C OCHOBHOW
nuTepaTtypou; gonyckaeT Mpu OTBETe Ha
3a4eTe CYLUeCTBEHHble OWnbKM U He
MOXEeT  yCTpaHuTb UX  Jaxe  nopj
PYKOBOACTBOM MpenogaBaTernsi.

He 3auTteHo

5.3 TunoBble KOHTPONbHbIE 3aAaHUA U/UNN UHbIe MaTepuarbl, UICNONb3yeMble Asisl OLleHKU pe3ynbTaToB
oby4eHus
5.3.1 TunoBble KOHTPONbHbLIE BOMPOCHI

Ne n/n DdopMynupoBKnN BONPOCOB

Kypc 1

MeTpornornyeckme xapakTepucTuki NprMeHsIeEMbIX METOA0B aHanuaa

AHanus pesynbTaToB Npu CrieKTparibHOM MeToAe aHanusa

AHanus pesynbTaToB Npu XxpomaTorpaguyeckom Metoae aHanuaa

OueHka 3arpA3HEHHOCTU MO4BHbI. Pac4yeT nokasatensa Zc

SJ'IGKTpOXVIMI/I'vleCKI/Ie mMeToObl. TeopeTquCKme OCHOBbI MeTO4OB. an/IMeHeHVIe MeTOoOB Ha NpakTuke

Xpomarorpaduyecknii Mmetog aHanusa. OnpegeneHue. MNpumeHeHne

doTomeTpudecknin metog aHanmsa. Onpegenenue. NpumeHeHne

MeToapbl aHanu3a He(*)TI/I n Hed.)TeI'IpOp,yKTOB. ﬂOCTOVIHCTBa N HeJoCTaTKn

MeToabl aHanu3a OpraHn4eckmnx CoeauHeHUn

Cnocobbl KOHTPONS PTYTN B aTMOCHEPHOM BO3AyXe

OT160p Npob. OcobeHHOCTM 0TOOPa NpPob Bo3ayxa

ANroputM oopMUPOBaHNA OENCTBUIN NO OTOOPY M UccnenoBaHunto npob

OnpefeneHve KOHLEHTPaLUWiA 3arpa3HSAIOLLNX BELLECTB B CTOYHBIX BOJaX, cOpackbiBaeMblX B KaHan13awmo

OnpepeneHne 0CBELLEHHOCTM Ha pabounx mectax

Hopmupyemble nokasatenu NpousBoLCTBEHHOW Cpeabl

OnpegeneHne ypoBHeN LWyma Ha pabo4vmx MmecTax

JdlalalnlalIn[2]a|o|e|N|jo|ja|s|w|v| =

Onpegenenne Bubpauum Ha paboumx mecTtax

OnpepeneHne coaepxaHusi 3arpsi3HSOLLMX BELWECTB B BO3Ayxe paboyeii 30HbI NPOU3BOACTBEHHbLIX

18 »
nomMeLLeHnn

5.3.2 TunoBbIe TecTOBLIE 3a4aHuUA
He npegycmoTtpeHo
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIEe 3aA4aHUA (3aga4mn, Kencbl)
1. MNepeuncnutb cpeacTsa M3MEpPEHUN ANst ONpefeneHns TskenbiXx MeTarnnoB B 06beKTax OKpyxatoLen cpeapl.
2. ina kaknx 3arpssHuTenen NPUMEHSIIOT MacC-CNeKTPOMETPUYECKNIA MEeTOA B ra3oBOM aHanuse?
3. Kakve tpeboBaHusa npeabasnaioTcs kK otéopy npob oTxonos?



5.4 MeTogu4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3ynbTaToB 00y4YeHUs
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn
3a40/MmKEeHHOCTH

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

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa + MNMncbmeHHasn KomnbloTepHOE TeCcTUpoBaHme NHasa

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

B TeuyeHue cemecTpa BbLINOMHSIETCA KOHTpOmnbHasi pabota. Ha nogrotoBky paetcs He Gonee 30 MUHYT.
MpenonaBaTtenb, ONs YTOYHEHWs MyOMHbI OBMaJeHWsl maTepuarnom, BripaBe 3agaTb [AOMOSIHUTENbHbLIA BOMPOC MO

npoiaeHHOMY 3a CEMEeCTp Kypcy.

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUIUNITUHDI
6.1 YyebHana nutepaTtypa

AsTOp

3arnasuve

MN3paTenbcTBO

| log nspaHus |

Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

CynkapHaeBa, [. A.,|CaHuTtapHo-rurneHnyeckoe TioMeHb: TIOMEHCKMA http://www.iprbooksh
Bynrakosa, E. B. obecneyeHne : - op.ru/101449.html
- UHOYCTpUarnbHbIN 2019
Npon3BOACTBEHHON
6e3onacHocTK yrvBepcuter
Hop, M. E. MeTponornyeckne n OMEK: OMCKUiA https://www.iprbooks
cTatucTuyeckme : . hop.ru/124841.htmi
XapakTepUCTUKN NMpPUBopoB 1 rOCYAApCTBEHHbIN 2021
METOAOB KOHTPOMs KayecTsa TexHMHeckinv
o yHMBEPCUTET
NpvpoaHoN cpeabl
Natbiwenko, K. . MeToab! n npubopel | CapatoBs: Bysosckoe 2019 http://www.iprbooksh
KOHTPOSS Ka4ecTBa cpeapl obpasoBaHue 0p.ru/79645.html
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
Opyroe KO.C., PopguH | Fasoxpomartorpadudeckas https://ibooks.ru/rea
AA. naoeHtTudmrkauyms ding.php?
3arpsAsHeHun Bo3gyxa, | Mocksa: llabopaTtopus 2020 short=1&productid=
BOAbl, no4yBbl K Guocpen : 3HaHWUN 350412
npakTuyeckoe pPyKOBOACTBO
— 4-e n3g., 3NEKTPOH.
Opyros HO.C., PopguH | Fa3oxpomaTorpacunyeckmn https://ibooks.ru/rea
AA. aHanus 3arpA3HEHHOro Mocksa: laGopartopus ding.php?
BO3ayxa npakTnyeckoe j = 2020 short=1&productid=
pykosBogctBo — 6-e wu3A., 3HaHM 350414
SMNEKTPOH.
Opyros HO.C., | MpobonoarotoBka B https://ibooks.ru/rea
MypaBbeB A.l"., PoguH | akonormyeckoMm aHanuae Mockga: Jlabopatopus 2020 ding.php?
AA. npakTuyeckoe pPyKOBOACTBO 3HaHWI short=1&productid=
— 6-e 134, ANEKTPOH. 350422
Opyroe KO.C., PoguH | Okcnpecc-aHanus http://ibooks.ru/readi
AA. 3aKonorn4yeckmx npob i ng.php?
Mocksa: TepeBUHMD 2019 short=18&productid=
350423
Opyroe KO.C., PoguH | Okonornyeckue aHanusbl https://ibooks.ru/rea
AA. npyM pasnueax Hedp™M n . ding.php?
HedpTenpoayKToB : Mockea: J'Ia6op aropu 2020 short=1&productid=
npakTnyeckoe pPyKOBOLCTBO 3HaH 350413
—3-e 134, 9NEKTPOH.
Opyros 10.C., PoguH | MOHUTOPWUHI  OpraHM4eckux https://ibooks.ru/rea
AA. 3arpsisHeHumn npupoaHon . ding.php?
cpembl. 500  MeToauK Mockea: JlaGopatopus 2020 short=1&productid=
npakTu4yeckoe pPyKOBOACTBO SHaHM 350420
— 5-e n3g., 3N1eKTpoH.
Opyros 1O.C., PoguH | AHanus 3arpsi3HEHHON https://ibooks.ru/rea
AA. noysbl MU onacHbIXx oTxodos :| Mockea: JlTabopatopus 2020 ding.php?
npakTu4yeckoe pPyKOBOACTBO 3HaHWI short=1&productid=
— 5-e 13g., 3NeKTPOoH. 350421




6.2 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

6.3 NMepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpocTpaHAeMOoro NporpaMmMHoOro obecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne maTtepuanbHO-TEXHUYECKOWN 6a3bl, HEO6GXO0AMMOMN ANA OCYLUECTBEHMA o6pa3oBaTeNbHOro
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




