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1 LIEJIb ¥ 3AJIAYM OCBOEHMSI JUCLIUTLTUHBI

Llesb10 0cBOEHUS AMCHUILIHHBI-SBIISICTCS (POPMUPOBAHHME 3HAHHUM, YMECHHA U KOMIIETCHIUH Y
CTYIEHTOB B 00JacTW CTaHAAPTH3alUUd W CepTUPUKAIUH JTa0OpaTOPHOTO KOHTPOJIS B

IMPOMBIIIJIICHHOCTH.

33)13'{1/1 OCBOECHUSA JUCHUIIJIUHDI.
AaTb MPEACTABJIICHHUC 00 OCHOBHBIX COBpPCMCHHBIX MCTOJaX CTaHJapTU3alluu U

cpeTuduKanuy,
O3HAKOMHUTH  C

TIIPOMBIINIJICHHOCTH,

OCHOBHBIMH
XApaKTEPU3YIOUIUMH  pa3HbIe

UCIIOJIB3YEMBIMM  COBPEMEHHBIMM  TEPMHMHaMH,
aCHeKThl CTaHAApTH3aluu M cepTUUKALUU B

- AaTb MNOpPCACTABIICHUC 00 OCHOBHBIX IMpuHOUIIaXOopTraHu3alu CTaHAapTU3aluu U
CepTI/I(bI/IKaIII/II/I B INPOMBIIJNICHHOCTU C IMOMOLIBIO OKCIICPUMCHTAJIIBHBIX W PACUCTHBIX

METOOB;

HU3YUUTh CBSISB(i)I/ISI/IKO-XI/IMI/I‘IeCKI/IX MCTOJOB aHalIn3a C METOJaMH CTaHAAPTHU3alNH U

cepTuUKAIMHI B TPOMBITIUICHHOCTH.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JluctuniauHa OTHOCHTCS K 00s3aTeIbHBIM JTUCIUTIIIMHAM BapHATHBHOM YacTH y4eOHOTO

Ha
KypcoB

miaaHa, Oasupyercs
MIPEIIICCTBYIOITUX

WCCIEAOBAHUSAU  [IP.),
CITELIMATUCTOB - XUMHKOB.

3HAHHUAX W
(aHanmuTHYECKas
yrayonser  QyHIaMEHTaIbHYIO

YMEHHUSAX, BBIPAOOTAaHHBIX TMPU  MPOXOKJIECHUU
XUMUS,PU3UKO-XUMHUECKUE METObI

€CTECTBEHHOHAYYHYIO TOJATOTOBKY

JlanHast TUCIUTIIIMHA U3ydaeTcs Ha 4 Kypce.

SIHEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O JUCHUIIJIMHE
MOAYJII0), COOTHECEHHbBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMHUX

OCBOEHMA OITOII

Kon n HaumenoBanue
pean3yeMoil KOMIIETeHIIUU

[lepeueHb MIaHUPYEMBIX PE3yIbTATOB 00YUEHHUS T10
JUCIUILINHE (MOIYII0), COOTHECEHHBIX C MHIUKATOpaMu
JOCTHKEHHS] KOMIIETSHIIUI

IIK-1: cnocoO0eH  BBIINOJIHATH
CTaHJIapPTHBIC orepanuu o
mpeyiaraeMbIM METOIUKAM

3HaTh:IpUEMBI IOCTAHOBKU 1IeJIei U 3a/1a4 J1a00paTOpPHOTO
KOHTPOJISL.

VYmers: OOpabarbiBaTh pe3yinbTaThl KOHTPOJIS € MOMOIIBIO
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH

Brnagers: nepBuyHON 00paOOTKONM Hay4yHOM H HAy4HO-
TEeXHUYECKOH MHpopMaruu

[IK-6: cmocobeH MCHOJIB30BaATh
OCHOBHEIE 3aKOHOMEPHOCTH
XUMHYECKOH HAyKU 5
(dbyHIaMEHTabHbIE XHUMHYECKHE
MMOHSATHS npu pelieHuu
KOHKPETHBIX MPOU3BOJCTBEHHBIX
3a1a4

3HaTh: MeTOAMKM TPOBEJICHHUS  SKCIEPUMEHTAIbHBIX
UCCIeI0BaHMM, 00pabOTKU M aHAJIN3a PE3yJIbTaTOB.

VYmers: HaxonuTh n 00pabaThiBaTh HAyYHYIO UM HAay4dHO-
TEXHUYECKYIO MH(OPMAIHIO.

Bnanets: cmocoOHOCTBIO TMoOJydaTh U 00palaThIBaTh
pe3ynbTaThl C IOMOIIBIO COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBIIAA TPYTOEMKOCTH INCHUTIJIMHBI
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4.1. O0beM TUCHHUILIMHBI B 3a4eTHbIX enHuax (Bcero) 3 3ET
4.2. 1o BugaM y4eOHOii padoTsl ( B yacax):108

KosmmuectBo yacos
(popma oOydeHHUS -0OUHasT)

Bun yaebHO# paboTHI B 1.4. no
i P Bcero no
ceMecTpaM
IUIaHy
8

1 2 3
KonTakTHas pabota oOyuaronuxcs ¢ mpernojaBaTesieM B 90 90
CcOOTBETCTBUM C YII
AyIMTOpHBIE 3aHATHUS: 90 90
JICKITUT 36 36
CEMUHAPbI M TTPAKTHYCCKHUEC 3aAHSITHS - -
sabopaTtopHble padOThl, MTPAKTUKYMBbI 54 o4
CamocTtosTenpHas paboTa 18 18
dopma TeKylero KOHTPOJIsl 3HAHUW U KOHTPOJIA

P YHIETO P P TectupoBanue, | TectupoBanue,
CaMOCTOSITENIbHOM pabOThI: TECTUPOBAHUE, KOHTPOJIbHAS
KOJUJIOKBUYM KOJUTOKBHYM

paboTa, KOJUIOKBUYM, pedepat u ap.(He MmeHee 2 BUTOB)
Kypcosas pabora - -
Buibl mpoMexyTouHOM aTTecTaiy (3a4er) 0 0
Bcero yacos o guCIUAILINHE 108 108

4.3 ConepxaHue THCHMILUIMHBI (MoayJjsi.) PacnpenesieHue 4acoB mo TemMaM M BHAAM

yueOHoii padoThI:

dopma o0ydeHus: OyHast

Bunbl yueOHBIX 3aHATHI
AyIAUTOpHBIE 3aHITHS 3aHs Dopra
JlaGoparo | Tusi B p
HaszBanue pazaenos u | Beer [IpakTnue CaMOCTO | TEKYyIIEro
Je pHBIE UHTEP
TeM 0 CKHE ATEIb KOHTPOJIS
KII paboTHI, aKTHUB N
3aHATHA, . Hast 3HaHUH
uu MPAKTHKY HOU
CEMHUHAPBI paborta
MBI dbopme
Tema 1. Lenn
CTaHIapTU3AIUN niog 4 2 Tect
cepTHUKALINH B
MIPOMBIIIIICHHOCTH
Tema 2.
[Ipoun3BoICTBEHHBIN
3KOJIOTUYECKUI
KOHTPOJIb: aHaju3
BOJIBI, BO3ayxa, | 12 6 4 - Tect
MPOU3BOJACTBEHHBIN
TEXHUUYECKUU
KOHTPOJIb.
Tema 3.00BEeKTHI
KOHTPOJIS: npo6sr | 12 6 4 - Tect
BOJIbI, BO3/IyXa.
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Ouenku CTEIICHHN
3arpsi3HEHHOCTH.
Tema 4.006pa3ip Tecr,
CBIPBSI W  TOTOBOH KOHTPOJIb
MIPOAYKIIUU ma | 10 4 4 - 2 Has
MIPOU3BO/ICTBE paborta
Nel
Tema 5. Xumuueckue
METO/IbI NCCIICIOBAHUS:
KaueCTBEHHBIN mi g, 4 8 i 5 Teer
KOJIMYECTBEHHBIN
(U3UKOXUMUYECKHE
METO/Ibl aHaJIN3a.
Tema 6. Br16op
METOUKH BBITIOJIHEHUS
N Tect
U3MEpEHUH,
OCHOBAHHBIH Ha KOHTPOJR
10 4 4 - 2 Has
MMOHVUMAHWH CYITHOCTH
HamnboJee Ba)KHBIX pabora
No2
AHAJTUTHYECKUX
METOJIOB H 3a7a4
Tema 7. IlepeoOydeHune
u MOBBIILICHHE Tect
10 2 6 - 2
KBaTM(UKAITIH
repcoHana
Tewma 8. JIaboparopHbie
ycinousi.  TpeboBanus | 10 2 6 - 2 Tect
K YCJIOBHUSIM PabOTHI
Tema 9. IlpoBepka
000pyn0oBaHUs —
KaJIMOpPOBKA M MOBEPKA. 8 2 6 i i Tecr,
Peaktusshi,
KBaTMUKAIIKS,
OYHCTKA.
Tema 10.CtanmapTHbie
00pa3Iibl, Tect
HCIIOJIb30BAHUE UX JIJIS KOHTPOJIb
IpagyupoOBKU u| 10 2 6 - 2 Has
KOHTPOJIS pabota
HU3MEPUTEIIBHBIX Ne3
MpoLeYP.
HUTOT'O 108 | 36 54 - 18
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5 COJEPKAHUE JUCLUILIJIUHBI (MOLYJIST)

Tema 1. Llesan cTangapTH3alum U cepTUPHUKAUUU B IPOMBIILIEHHOCTH
AKTYyallbHOCTHCTaOUILHO BBICOKOTO YPOBHS 3arpsi3HEHUST HA MPEANPUITHAX PA3TAUHBIX
oTpaciiei AKOHOMUKHU. KoOHIEHTpaumusi BpEAHBIX XMMHYECKUX BEHIECTB B  BO3JIyXE
npeanpusatuid. OTKIOHEHHS B COCTOSHHH 3JI0pPOBbS U mpodeccroHadbHbIe 3a00JIeBaHMUS.
OOyuenne nepcoHalia, OCYIIECTBISAIONIETO HAI30p 3a 3arpsi3HEHUEM BO3ayxa paboyei 30HbI U
OIIEHKY €ro HeOJIaronpusTHOTO BO3ACUCTBUS Ha 3I0POBhE PabOTAIOIINX.
Tema 2. IIpou3BOACTBEHHBbI JIKOJOIMYECKHH KOHTPOJIb: AHAJW3 BOJbl, BO3/1yXa,
NMPOM3BOJACTBEHHbII TEXHMYECKUIT KOHTPOJIb
[Ipo6iema opranu3anuu MpoOrU3BOJICTBEHHOTO KOHTPOJISI COCTOSIHHUS BO3AYITHOMN
cpenpl. M3noxeHrne OCHOBHBIX MPUHIMIIOB OpraHU3aIllMd TPOU3BOJCTBEHHOTO KOHTPOJIS
COJIEp’KaHMsl BPEIHBIX BEIIECTB B BO31yXxe pabodeil 30HbI. M3ydyeHue mepeyHs BEMIECTB,
MOJUISKAIMMUX KOHTPOJIIO HA MPEANPUATUAX TOPHOPYIHON, XUMHUYECKONW MPOMBIIIJICHHOCTH, B
MAaIlIMHOCTPOEHUU H METAI000paboTKe, Ha NPEANPUITUSAX JIETKOW MPOMBIIIICHHOCTH,
peKoMeHayeMoe Ui J1a00paTOPHOTO KOHTPOJS 3arpsS3HEHUs BO3JAyXa aHAIUTHYECKOE
obopymoBaHue, OCOOCHHOCTH JeHCTBHUS Ha opraHu3M.OCHOBHBIE TPHUHIIUIBI OPTraHU3AINN
MIPOU3BOJICTBEHHOTO KOHTPOJISI COJIEPKAHUS BPEIHBIX BEIIECTB B BO3ayXe pabodeil 30HBI.
HaunmenoBanue Bpeanwsix BemecTB, Beauuubbl [IJIK, arperatHsie COCTOSHMS, KJIacChl
OITaCHOCTH, JeicTBUS Ha opranusMm, HJ[ Ha meton mcciemoBaHus, HAUMEHOBAHHUE METO/IOB,
HEO00X0IMMbIE CpeACTBa N3MepeHN. KOHKPETHBIN MepeueHb BPEIHBIX BEIIECTB, TOIICKAIUX
1a60paTOPHOMY KOHTPOJIO COJAEpXkaHUS B BO3AyXe paboyeil 30HbI MpeInpHUsSTHH OCHOBHBIX
oTpacjieil MPOMBINIJIEHHOCTH, C YYETOM CTaJud TEXHOJOTHYECKOTO Ipoliecca, BbIOOPOM
THTHUCHUYSCKH O00OCHOBaHHOrO crocoba orbopa mpoO, TOYHOMW CCBUIKOH Ha METOI
OTIpEICIICHUs] 3arPSA3HUTENS,, HOPMATUBHBINA TOKYMEHT U HEO0X01uMoe 000pyA0BaHHeE.
Tema 3.00bekTbl KOHTPOJIA: TPOOBI BOAbI, Bo3ayxa. OUeHKH CcTeneHu
3arpsA3HEHHOCTH
[IpoBoauTCS MpU NPOBEIEHNU TPOU3BOACTBEHHOTO KOHTPOJISIHAT COOII0IEHUEM
CaHUTAPHBIX MPABUI U HOPM Ha paboyeM MECTE;IpU IPOBEICHUN COLMATbHO-TUTHEHUYECKOT0
MOHUTOPHUHTA;IIPHU aTTeCTAllUK pabOYUX MECT 10 YCIOBUAM Tpya Ha npeanpustun. KoHTpob
coJiep>KaHMs BPEJHbIX BEIIECTB B BO3/lyXe paboueit 30Hb1.OCyIiecTBIICHNE
aKKpeJIMTOBAHHBIMU (aTTECTOBAHHBIMU) JIA0OPATOPUSMHU, UMEIOIIUMHU HE0OX0AUMOE
aHaJIUTHYECKoe 000pyI0BaHNE, BHECEHHOE B FOCYJIapCTBEHHBIN PEecTp U MOBEPEHHOE B
YCTaHOBIIEHHOM Topsjike. BaxxHOCTh 0TOOpa 1po0, BIUsSHUE HA PE3YNIbTaThl B Clydyae
HEMpPaBUJIBHOM MOArOTOBKH K 0OTOOPY MPOOBI U HEBEPHOTO €ro BhinoiaHeHus. [ [paBuibHOCT
BbIOOpaA criocoba oT6opa mpod B MEPBYIO OUEPElb OMPEIESeTCs arperaTHbIM COCTOSTHUEM
BEIIECTBA B BO3AyXe (Map, ra3, a3p030Jjb) U €ro paCTBOPUMOCTHIO B PA3IHMYHBIX
pactBopurensax. OTéop mpob Bo3ayxa B KUIKOCTH, HA COPOCHTHI U (PUIBTPYIOLIHE
MaTtepuaibl. PekoMennanuu no BeiOOpy croco0a oTbopa npod Bo3ayxa ¢ y4eToM
TUTMEHUYECKHN 3HAUUMBIX XapaKTePUCTHUK 3arpsi3HUTENS.
Tema 4.00pa3ubl ChIPbsi H TOTOBOI MPOAYKIMH HA NPOU3BOJACTBE
Ot6op mpod ceipbsi. OTOop mpoO rOTOBOM mpoaykiuu. Pa3paboTka MeETOIUKH,
ocHoBbiBasick Ha TY u ['OCT. HccrnenoBanue chipbsi U TOTOBBIX 00pa3llOB Ha COJEp)KaHUE
BpEIHBIX BeleCTB. Anmaparypa st oT0opa rnpod Bo3ayxa.
Tema 5. XumMu4yecKue MeTOAbI UCCICA0BAHUA: KAYECTBEHHbIM M KOJMYECTBECHHbIN
(puzuKo-xuMHYeCKHe MeTOAbI AHAJIN3A
Oo6mue TpeboBaHUs K METOAMKAM KOJHMYECTBEHHOTO XMMHUYECKOTO aHalIN3a BPEIHBIX
BelecTB paboueit 30Hb1. COBpEeMEHHBIE METOAbI KOJTUYECTBEHHOTO XUMHUUECKOTO aHAN3a.
doToMeTprUecKre METO bl aHalIn3a. XpoMaTorpadudeckue MeTOAbl aHATH3A.
DNEeKTPOXUMHUYECKHUE METOIbI aHalu3a. MeToAbl aTOMHOM CIIEKTPOMETPHUH.
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['paBuMeTpuueckue MeTOIbl aHaIN3a. ABTOMaTUUYECKUE MPUOOPHI IS aHaNIKM3a 3arpsi3HEHUs
BO3/yXa.

Tema 6. Bb100p MeTOAUKY BBINOJIHEHNSI H3MEPEeHH I, OCHOBAHHbI HA MOHUMAHUU
CYIIHOCTH Han(oJiee BaKHbIX AHAJIMTHYECKHUX METO/I0B M 3a/1a4

OO0ecricueHne KadecTBa Pe3yIbTaTOB JIFOOOTO - KOHTPOJIb B Ja0OpATOPUU HATWYHS
YCJIOBUM JUIsl NIPOBEICHMS aHalu3a. BHYTpPEHHMI KOHTpOJb KAadecTBa PEe3yJbTAaTOB aHAIM3a.
TouHOCTH PE3yNbTATOB aHAM3a U IKCIEPUMEHTAITBHOE TOATBEPXKICHUE J1abopaToprueil cBoeH
TEXHUYECKON KOMITIETEHTHOCTH.

Tema 7. [lepeoOyyeHue 1 NOBbINIEHHE KBATU(UKANNH MIEPCOHAJIA

OOyuenne nepcoHana, OCYIIECTBIISIIONIEr0 HAI30p 3a 3arpsi3HEHUEM BO3/lyXa padoueit
30HBI U OIIEHKY €r0 HeOJIaronpusTHOTO BO3ACHCTBUS Ha 30pOBhE padoTtaromux. [IpoBoaut
WCTIOJTHUTENb aHaIN3a C LEJbI0 MPOBEPKH TOTOBHOCTH JA0OpaTOpUU K MPOBEJACHUIO aHaIU3a
pabounx mpoO WM OINMEepaTUBHON OIIEHKM KauecTBa pe3yJbTaTOB aHalM3a KaxJI0l cepuu
pabounx mpoO, TMOJYYEHHBIX COBMECTHO C pe3yJbTaTaMU KOHTPOJBHBIX HU3MEPEHUH.
OnepaTUBHBIM KOHTPOJIb TMPOLEAYphl aHalu3a MPOBOJIT MPHU BHEAPCHUU METOIUKH, IMPHU
MOSIBJICHHH (DaKTOPOB, KOTOPHIE MOTYT TMOBIUATh HAa CTAOMIBLHOCTh TMpoIlecca aHanu3a (CMeHa
MapTUU PEaKTUBOB, HCIIOJIH30BAHKUE CPEACTB U3MEPEHUM MOCIIe PEMOHTA U T.1I.).

Tema 8. JIaGopaTopHble yciioBus. TpedboBaHusi K yCJIOBUSM PadoThl

Kontpons crabwibHOCTH pe3ynbpTaToB aHanuza.lloarBepkaenue mabopatopueit
KOMIIETEHTHOCTH B 00ECIIEUEeHNN KauyeCTBa BBIJIABAEMBIX PE3YJIbTATOB U OLICHKHU JIESITEIHHOCTH
1a00paTOPUU B IIETIOM.

Tema 9.IlpoBepka oOopyaoBaHuss — KaJduOpoBKa M TMoOBepka. PeakTusbl,
KBaJIupUKaAIMA, OUHCTKA

YcTaHOBIIEHHE CPOKOB MOBEPKHU (KATHOPOBKHM) CPEACTB U3MEPEHUM, CPOKH aTTECTAIlUH
UCIBITATEIbHOTO 000PYI0OBaHUs, YCIOBUS XPaHEHUS U CPOKU TOJTHOCTH IK3EMILISIPOB
CTaHJAapTHBIX 00Pa3I0B, YCIOBUS U CPOKHU XPaHEHUS! PEAKTUBOB, MaTEPHAJIOB, PACTBOPOB,
00pa310B Mpo0; COOTBETCTBUE HKCIIEPUMEHTATIBHBIX JaHHBIX. OnepaTUBHBIN KOHTPOJIb
npouenypsl aHanuza. KoHTposs cTabuIIbHOCTH pe3ynbTaToB aHanu3a.llepuoanueckas
MIPOBEPKa MOJIKOHTPOJILHOCTH MPOLIEYPhI BBIIIOIHEHUS aHATH3a

Tema 10. CtangapTHbie 00pa3ubl, HCNO0JIb30BAHUE UX VISl TPAXYMPOBKH U
KOHTPOJISI HK3MePUTeIbHBIX NMPoLeayp

VYcnoBue u mpaBmia otbopa mpoO, KadyecTBO JUCTHIIMPOBAHHOW BOABI M T.II.
YcTaHOBJIEHHE 3JEMEHTOB CHUCTEMBbl BHYTPEHHErO0 KOHTPOJISA TAaKUX, KaK OMepaTUBHBIN
KOHTPOJIb MPOLIEAYpPhI aHAIHM3a U KOHTPOJb CTAOMIIBHOCTH PE3yJIbTaTOB aHAU3A.

6 TEMBI IPAKTUYECKUX U CEMUHAPCKUX 3AHATHIA

He npeaycMOTpECHO y‘Ie6HHM IIJ1aHOM

JIABOPATOPHBIE PABOTbDI, IPAKTUKYMbI
JlabopaTopnasi paGora Ne 1.0npedenenue ammuaka ¢ 603dyxe.

enp paboTel: O3HAKOMJIEHHE C METOJIaMH KOHTPOJISl KauecTBa BO3JYIIHOM cpeasl Ha
3ara30BaHHOCTb, PUOOPETEHNE MPAKTUUYECKUX HABBIKOB UCIIOJIb30BAaHUS TEXHUYECKUX CPEJICTB
KOHTPOJIS U OLICHKH BPEIHOCTH BO3YLIHOM CPeJbl HAa ITPOU3BOJICTBE.

3ananue: MccnenoBaTh BO3IYIIHYIO CpeAy B Ta30BOM Kamepe (WM MHOM TepMETHYHOM
cocyJie) Ha cojiepkaHue B Hel aMMuaka (mapoB). OnpenenuTh (HaKTHUECKYH0 KOHIIEHTPALUIO,
CPaBHMTH €€ C MPEAEIBHO JTOIYCTUMOM.

XUMHYECKOE MPOU3BOJACTBO OTHOCUTCS K OTpacisM IPOMBIIUIEHHOCTH, KOTOpbIE
NPEJCTAaBIAIOT CO00M MOTEHUUAIbHYIO ONACHOCTh MNPO(PECCHOHANBHBIX OTpaBICHUNA U
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3aboJeBaHMii paboTaOMMX. DTO MPOUCXOAUT HU3-3a TOTO, YTO B MPOIIECCE TPYyla MHOTHE U3 HUX
COIPUKACAIOTCS ¢ XUMUYECKUMU BEIIECTBAMHU, UMEIOIIUMHU T€ WA UHbIE TOKCUYECKHUE CBOMCTBA.

Bpennbie BemecTBa — 3TO TaKHWE€ BEIIECTBA, KOTOpbIE NPU KOHTAKTE C
OpTaHM3MOM YEJIOBEKa B cjlydae HapymeHUs TpeOoBaHHUS 0€30MacCHOCTH MOTYT
BHI3BaTh IPOM3BOJACTBEHHBIE TpaBMbl, TnpodeccuoHanbHbIe 3abo0yeBaHuUs,
HapylIeHUEe HOPMAaJbHON JKU3HEACATECIBHOCTH HJIU OOJE3HEHHOE COCTOSHHUE -
OTpaBJICHUE.

JleiicTBre BpeIHBIX BELIECTB HA OPraHU3M OINpEAENseTC MHOTHMHU YCIOBUSMHU:
TOKCHKOJIOTHYECKUMH OCOOCHHOCTSIMH BPEIHOTO BEIIECTBA; €ro (PU3MUYECKHM COCTOSIHHUEM WU
NyTIMH BO3ACWCTBHUS HAa OpPraHu3M; KOHLIEHTpalUued B BO3JAyXe; MPOJOJDKUTEIBHOCTHIO
neiicteus. Kpome Toro, oHO 3aBUCUT OT MOJia, BO3pacTa, MHAMBUAYAIbHON YYBCTBUTEIBHOCTU
OpraHu3Ma, a TaKKe HUMEET 3HAYCHHE TSKECThb BBIMOJIHSAEMON pabOThl, MOCKOJIbKY OT 3TOrO
3aBUCHUT KOJIMYECTBO BABIXa€MOT0 BO3yXa.

OtpaBneHusi MOTyT OBITb OCTPHIMM M XPOHUYECKHMMH. OCTPBIMU OTpPaBIEHUS CUUTAIOTCS
TakHe, KOTOpbIe HACTYMAIOT MPU JEHCTBUM BPEJHOIO BEIIECTBA HA MPOTSLKEHUU He Oosiee 0qHON
paboueil cMeHbl. Takue cuTyalluu BO3HUKAIOT B CITyyae aBapuil UM TPyObIX HApYILIEHUH TpaBUIl
TEXHUKH 0e30MacHOCTH. B 3THX cilydasx B OpraHu3M MOCTYNAIOT OOJbIINE J103bl SAOBUTHIX
BEIIECTB. XPOHUYECKHE OTPABJICEHUS BO3HUKAIOT B pe3yjibTaTe JUIMTEIbHOTO JAEHUCTBUS Ha
OpraHu3M MaJjblX KOJIMYECTB BPEAHBIX BEIIECTB. DTH OTPABJICHMS pa3BUBAIOTCS MMOCTENEHHO, Ha
paHHUX CTagusAX HUX TPYAHO pacro3HaTh, MOCKOJbKY CHUMIOTOMBI HX MajocrenuuyHbl:
HEJOMOTaHWe, TOBBIIICHHAas YTOMJISIEMOCTh, HapyIIeHHE alleTuTa M CHa, ocialleHue
CONPOTHUBIIIEMOCTH BHEIIHUM BO3/IEUCTBUSIM.

[IpoHukast B opranusM, BpeHbIE BELIECTBA NIEPEHOCATCS KPOBBIO BO BCE OpraHbl U TKaHHU.
[TosTOoMy HapymieHue poIeccoB 0OMeHa B KaKoM — JIMOO OJTHOM OpraHe BiIedeT 3a coOOH, Kak
MpaBWJIO, HapylleHue psaa QyHKUUN opraHu3Ma. V3meHeHHe cocTaBa CTPOro OMpPEesIEHHBIX
BEIIECTB, MPUHUMAIONINX Y4acTHe B HOPMaJbHBIX Mpolieccax oOMeHa 3J0pOBOrO YeIOBEKa, HE
MOXXET HE CKazaTbCsi Ha OOMEHEe BEUIECTB B KaKOM — JIMOO OpraHe, a CJelI0BaTeNbHO, U Ha
HOPMaJbHOM ()YHKIIHIOHMPOBAHUM BCEro opranusMa. MIMEHHO ¢ 3THM U CBSI3aHO TOKCHYECKOE
JeicTBHE BPEIHBIX BEIIECTB HA OPraHu3M 4esioBeka. B 3aBucuMocCTH OT ydacTka B 1ienu oOMeHa
BEILIECTB, B KOTOPBIX MOJ JEHCTBHEM TOTO WJIA MHOIO TOKCUYHOIO COEIMHEHHUS MPOUCXOIUT
HapylIeHHe HOPMAJbHBIX IPOLECCOB, CTENEHb €ro TOKCHYHOCTH OKa3bIBAeTCs OOJbIIeH Win
Menblieil. Hambornee TOKCHMUHBIMM OKa3bIBAIOTCS T€ XHMHUYECKHE COCAUHEHUS, KOTOpbIE
BO3JICHCTBYIOT Ha 0oJiee BaskHbIE ()epMEHTHBIE CUCTEMbI OpraHU3Ma.

®epMeHTHI — OeNKOBBIE KaTaau3aTopbl, 00ECIIEYUBAIOIINE BRICOKHE CKOPOCTH MPOIIECCOB
paciernyeHus: 0enKoB, KUPOB, YIIEBOIOB, MOCTYMAIOUIUX B )KMBOW OPraHU3M B BUJE MUIIEBBIX
MpOIyKTOB. J{71s Bcex pepMEHTOB XapaKTepHa BbICOKAs CIEHU(PUUHOCTD ACUCTBUSA, T.€. KX IbII
(bepMeHT crocoOeH KaTalu3UpoBaTh TOJILKO OMpeNeNieHHbIN mpouecc. Hampumep, B ycBoeHUU
0EITKOB y4yaCTBYIOT MPOTEHA3bl, )KUPOB — JIUMA3bl, YIIIEBOJOB — KMHA3bl U (ocdaraszsl. Beero B
opranu3me yenoBeka cogepkutcs A0 1000 pa3nuyHbix (EPMEHTHBIX CUCTEM, KaTaTu3UPYIOIIUX
pa3HooOpa3Hble Mpolecchl. B To ke Bpemsi aOCONIOTHOE KOJMYECTBO KaXAOTO (pepMmeHTa B
KJIeTKaX OpraHM3Ma KpailHe Mayo, MO3TOMY BbIJENIeHHE (EPMEHTOB U3 CTPOS JOCTUraeTcs
HEOOJIBIIMMH KOJMYECTBAMH TOKCUYHBIX COCAMHEHHH, BO3/IEHCTBYIOIIMMHU HA 3TU (EPMEHTHI U
UHTUOMpYIOIMMH UX. He3HaunTenbHOE HM3MEHEHHE B CTPOCHHMH HIIM B YCIOBHUSX ACHCTBUS
(dbepMeHTa IPUBOAUT K MOTEPE UX KATATUTHUECKOW aKTUBHOCTH. Takue U3MEHEHUsS B CTPOCHUHU
(dbepMeHTOB Ipu ACUCTBUM TEX WJIM HHBIX XUMHYECKUX COCIUHEHUHN SBIAIOTCS CIIEACTBUEM
XMUMUYECKOM peakuuu, Hu3MeHsomeil crpoenue ¢epmenta. B Tabmuue 1 mnpencraBieHbl
MOKa3aTeld, OLICHUBAIOIINE TOKCUYECKOE JIeHCTBHE BELIECTB MO MX aOCOJIIOTHBIM KadyecTBaM,
BBI3BIBAIOIIUM OTIPEICTICHHBIN Ononorndeckuit 3P Qexr.

Tabmuna 1
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KHaCCI/I(bI/IKaHI/ISI OIIaCHOCTH BCUICCTB 110 CTCIICHU BO3I[€fICTBPI$I Ha OpraHusm

[Tokaszarens HopMel 115 kimacca onacHOCTH

1 2 3 4

[IpenenpHO nomyctumast koumeHtpamws | menee 0,1 | 0,1-1,0 1,1-10,0 6oisee 10,0
(ITIK) BpenHbIx BeLIECTB B BO3AyXe
paGoueii 30HbI, MI/M>

Cpennsis  cmeprenbHass  jgo3za  npu | menee 15 | 15-—150 151 — 5000 6o1ee 5000
BBCIACHHWH B KCIIYJI0K, Ml"/M3

Cpemnsis ~ cmeprenbHas  jmo3za  npu | menee 100 | 100 - 500 501 - 2500 6oxee 2500
HAHECEHNH Ha KOXY, MT/M°

Cpennsis cmeprenbHas koumeHtpamus B | MeHee 500 | 500 - 5000 | 5001 - 50000 | 6omee 50000
BO31yXE, MT/M°

Koaddumment Bo3MoxkHOCTH | 60see 300 | 300 - 30 29 -3 MeHee 3
uHrajsimonHoro orpasienus (KBHNO)

30Ha OCTPOTO JICHCTBUS, M menee 6,0 | 6,0 —-18,0 18,1 -54,0 oosee 54,0
30Ha XpOHWYECKOTO JCUCTBHS, M 6omee 10 | 10,0-5,0 49-25 MeHee 2,5

Takum 00pa3oM, TOKCHYHOCTH TEX MM HHBIX COCJAUHEHUHN MPOABIAETCA B
XAMHYECKOM BO3JAECHCTBUH MEXKAYy HHUMH U (GEepMEeHTaAMH, MNPUBOIIIMIEM K
TOPMOKCHUIO UJIH NPEKPAIMCHHUIO Psila )KU3HCHHBIX QYHKIMA OpraHu3Ma.

[TomoOHBIM 00pa3oM JIEHCTBYET OOJIBIIMHCTBO BPEIHBIX BEIIECTB, YTO MO3BOJISET BECTH
UX YCIOBHYIO KJIACCH(HKAIIHIO IO TOKCHYECKOMY JEHCTBUIO HA CHCTEMBI OpraHu3Ma.

[To xapakTepy TOKCHYHOCTH SIABI MOJAPa3ACIAIOT HA 4 TPYIIHI:

1) enkwue, pa3pyIIaroirue KOKHBIN MOKPOB U ciu3ucteie 06oouku (HCI, CrO u mp.);

2) neiictByrontue Ha opraubl aeixanus (SiO2, SOz, NHszu 1p.);

3) neiictByromnue Ha KpoBb (CO, AsH3, romooru 6ex3oua u ap.);

4) NeWCTBYIOIIME HA HEPBHYIO CHCTEMY (CIHPTHI, 3PHUPHI, CEPOBOIAOPO/I, YIIICBOIOPO/IbI).

YroObl MpaBWILHO OIICHUTH YCIIOBUSI Tpylda paOOTAaroIUX Ha MPOW3BOJCTBE JIOACH WU
COXpaHHWTh WX 3J0POBbE, HAJ0 3HATh, KaKWE BpEIHBIC BEIIECTBA B BUJIC Ta30B, MMapOB U
a’po3oJsiei (MbUTH, JbIMa, TyMaHa) MOTYT BBIJICIATHCS B BO3AyX paOoueil 30HBI MPU JaHHBIX
mporeccax M B Kakux koimdecTBax. CojepikaHWE STHX BEIIECTB B BO3AyXe HE JOJDKHO
MPEBBIIIATh YCTAHOBIICHHBIX JUISI HUX MPENebHO NomycTUMbIX KoHueHTpanui (ITJIK) (tabnuia
2).

INJK - »5To Takue KOHICHTpallMU, KOTOpbIe IMPH C€XKEIHEBHOW (Kpome
BBIXOJHBIX JHEW) 8 — yacoBoW paboTe MIAM NPHU JPYrod MNPOJOJKHUTEIBHOCTHU
pabouero aHsi, HO He OoJyice 40 YacoB B HEJEII B TEUYECHHE BCEro pabodvero craxka
HE MOTYT BbI3BaTh 3a00JICBAHUI UM OTKJIOHEHUUN COCTOSHHS 30POBbS.

Tabmumna 2
Bpe,ZLHLIe BCIICCTBA U UX NPCACIIBHO AOITYCTUMbBIC KOHLICHTPpAIIUX
. IIpocaceiBaemblii BET MHJIMKATOPHOI O BET MHAUKATOPHOIO IAK
OmnpenenseMsblii ra3 P 1 A p 1 n P AK,
00BeM, MIT TIOPOIIIKA IO aHAIIN3a MIOPOIIIKA ITOCTIC aHAIH3a MI/M
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CepHUCTBIN aHTUAPUL 300 Kopuunessrit Bensrit 10

Oxucs yrnepona 220 Bensrit Kopuunessrit 20

Oxwucnel a30Ta AUETUIEH 325 Bensrit CaeT0-3eneHblil 5

CepoBonopon 265 Benbrit CBeTJI0-KOPHYHEBBIN -

Xnop 300 benpriit Kopuunessiit 10

AMMuaxk 350 Kenterit Kpacnsrii 1

Bensun 250 Kenterit Cunnii 20
Benzon 300 benpriit CBeTJ10-KOpUYHEBBIN 100

Tomnyon 350 benpriit TemHo-cepbIii 5

AneToH 300 bemnbrit TeMHO-KOpUYHEBBII 50
OTUIIOBBIN CITUPT 300 Benbrit Kentsrit 200
VYraeBonopos! HeTH- 400 Kenterit 3eneHsblit 1000
KEepPOCHH, YalT-CIIUPUT 300 Benbrit CBeTJ10-KOPUYHEBBIN 300

s npedynpesicoenuss ompasienuitHanboee paauKaaIbHBIM SBISIETCS MMOJTHOE YCTpaHEHUE
BpPEHOTO BEIECTBAa M3 MPOU3BO/ICTBA WJIM 3aMEHA €ro MEHEe STOBUTHIMU COCTMHCHUSIMU. Tak B
MIPOM3BOJICTBE OYCHH TOKCHYHBIA PACTBOPHUTENb OCH30J TaM, IJie 3TO BO3MOXKHO, 3aMEHSETCS
KCUJIOJIOM WM ToiyojioM. ['le moka HEBO3MOXKHO mNepedTH Ha paboTy ¢ Oe3BpeIHbIMU
BEIIeCTBaMH,  OOJBIIIOE  3HAYEHHWE  MPUOOpETaeT  MEXaHW3alWs W aBTOMAaTH3aIus
MIPOM3BOJICTBEHHBIX MPOIECCOB. [ ymaneHus BpEeIHBIX BEIIECTB U MBUTH HETIOCPEACTBEHHO Yy
MECT WX BBIICJICHUS HUCIIOJIL3YIOT MECTHYIO BBITSDKHYIO BEHTHIIANMIO. [Iporieccsl, cBsi3aHHbBIE C
3arpsi3HEHUEM Cpelbl BPEIHBIMU BEIIECTBAMH, MPOBOISAT B HM30JMPOBAHHBIX ITOMEIICHUSX,
CTEHBI, TMOTOJIKH M TIOJBbI, KOTOPHIX OTICIBIBAIOT MaTepHalaMH, HE BIIMTHIBAIONTUMHU BPEIHBIC
BEIIECTBA U JIETKO OYHUINaeMbIE OT HUX.

N3 Mep HHAMBUYAIbHOM 3aIlIMTHI B 3aBUCUMOCTH OT CBOMCTB BPEAHOTO BEIIECTBA U ITyTEH
BO3JICUCTBUS €r0 Ha OPraHu3M TMPHUMEHSIOT pa3JIMYHbIE BHJBI CICIOJCKIbl, PE3HMHOBHIC
MEepYaTKu W CaIorH, 3allUTHBIE OYKH, MPOTHBO - MBLIEBBIE PECIUPATOPHI, BAaTHO-MapJICBbIC
MOBSI3KH, POTUBOTA3bI U JIP.

Jlnst pabouux psijia MPOU3BOJICTB pa3pabOTaHbl CIICIHAIBHBIC PAIMOHBI TaK HAa3bIBAEMOTO
Je4eOHO-TTPOPUITAKTHYECKOTO TUTaHusA. OHU OCIAOJSIFOT JCHCTBUS BpPEIHBIX BEIIECTB Ha
OpraHu3M, HEWTpaau3ys, CBs3bIBas, YMEHbINAs BCAChIBAHWE WIJIM YCKODPSS BBIJCIICHHE HX W3
opraHusma.

METO/bI UCCIIEAOBAHUSA COAEPXAHWA BPEHBIX BEIIECTB B BO3AYXE

Crnenuduka uccieoBaHUl KayecTBa BO3IYIIHOW Cpebl 3aKiIoyaeTcs B TOM, 4YTO B
OOJNBIIMHCTBE CilyyaeB TpeOyeTcs ONpeAeiIuTh OYeHb Majble KOJMYeCTBa BELIECTBA,
u3MepsieMble MUJUTUTpaMMaMu WK UX A0JsIMH. [103TOMyY HCnoib3yeMble METO bl JOJDKHBI OBbITh
BBICOKOYYBCTBUTEJIbHBIMU, TOYHBIMU U OBICTPBIMH.

Metoabl onpeneseHus COAEPKaHUSA BPEIHBIX BEUIECTB B BO3JyXEe OCHOBAHBI
Ha pa3iIu4YHbIX (U3UYECKMX U XHUMHUYECKUX SBJIEHUSAX, HO OHHU HEHU3MEHHO
BKJIOUAIOT JBa Ipolecca: oTOop NpoObl BO3JAyXa U €ro aHajau3.

Metonx otOopa mnpoOBl BO3IyXa MOXET ObITh NPOJOJDKUTEIBHBIM 10 BPEMEHU MU
OJIHOMOMEHTHBIM.

IlepBblii MeTOA, Tak Ha3bIBa€MbI AaCNUPALMOHHBIM, OCHOBAaH Ha MPOTATUBAHUU
aHAJIM3MPYEMOIO BO3[yXa 4epe3 TBEpAbIE WIM KMIKHE CPEeAbl I 3aACpKKU B HUX IIyTEM
MEXaHUYECKOTO Pa3/IeICHMS WM PAaCTBOPEHNUS ONPEAEIAEMOTO BEIIECTBA.

Bropoii MeToa 3akirouaeTcs BO B3SATUU B paboueil 30He omnpeieneHHoro oobeMa Bo3ayxa
JUTSL TIOCTIETYIOLIETO aHAIN3a €ro B XUMHUYECKON J1abopaTopuu.
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Acnupayuonnvlii Memoo TO3BOJSET HAKONUTh HA (QUIBTPE WM B MOTVIOTUTEIHHOM
pacTBOpe aHAIM3UPYEMOE BEIIECTBO XOTS Obl B MUHUMAIBHOM KOJIMUYECTBE, HAXOISAIIEMCS BBILIE
YPOBHSI 4yBCTBHTEIBHOCTH XHMHUYECKOTO MeToja ompeneneHus. OTéop mpoObl mpoaosnKaeTcs
15-20 mun, a B HekoTOpbix ciydasx - 30-60 muH. HemocraTkoMm acmupalMOHHOTO METOna
SBIISIIOTCSL OOJIBINIAsE TPYAOEMKOCTh OTOOpa TpoOBl M OOJBIIOE YCPEJHEHHWE KOHIEHTPAIUH
OTIPENIeNIIEMOTO BEIIECTBA B BO3/yXE 3a MPOJOJDKUTEIBHBIN MEPHO BpEMEHH (B TO BpeMs Kak
KOHIICHTpALKs S0B B BO3IyXe paboUeil 30HbI HEPEIAKO MEHSETCS IOBOJIBHO OBICTPO).

Hns  orOéopa mpoOBl HEOOXOOMMBI acIHpaTOp M YCTPOMCTBA IS 3aJePKKHU
aHAJM3UPYEMOTO BEIIECTBA: IIPU ONIPENIEICHUH a’p030Jeld (PUIBTPHI; IPH ONPEACICHAN MTapoB U
ra3oB - TOTJIOTHTEIbHbIE TpHOOpH.. B KkauecTBe acmuparopa OOBIYHO HCHONB3YIOT
JIIEKTPUYECKHI acrupaTtop — BO3AYXOAYBKYy. IIpym ero mnpuMeHEHWH B cCilydae, KOT/Aa
OTIPEIENAI0T TOKCUYECKUE BEIECTBA B BHJE adp030Jeil, oTOOp MpoObI CXOJEH C METOJIOM
OTIpeNIeNIeHUs] 3albUICHHOCTH BO3Myxa. OTIuuMe 3akirodaeTcsi JHUIIb B CAMOM OTIPE/ICICHUHN
TOKCHYECKOTO BEIIECTBA, KOTOPOE OOBIYHO MPOBOJHUTCS HE BECOBBIM, & XUMUYECKHM METOJIOM C
MIpPEBapUTEIILHBIM TIEPEBOJIOM TBEPIOIO BEIIECTBA B JKUIKOE COCTOSHUE ITyTEM PACTBOPEHUS
€ro B KHCIIOTaX, IeJioyax U JPYTruX pacTBOpHUTENX. [Ipu omnpeaeseHnn KOHIICHTPAUy MapoB U
ra30B CKOPOCTh MPOTSITUBAHMS BO3yXa J0JDKHA OBITH HEBEITMKA.

OaHOMOMEHTHBIN crtoco0 0TOopa Mpod BO3IyXa MOXKET ObITh MPUMEHEH B OJTHOM U3 TPEX
BapHaHTOB:

1. BBUTMBaHHMEM >KUIKOCTH U3 COCYZa, YTO MPHBOJHUT K 3aIOJIHEHHIO €ro MCCIETyeMbIM
BO3[yXOM; COCYyIl TOCIE 3TOTO TEPMETHYHO 3aKphIBACTCS PE3MHOBOM IMPOOKOH W
JOCTaBIISIETCS B JIAOOPATOPHIO JUIsl aHAJIM3a (METO/I MPUMEHSIETCS TPU HEPACTBOPHUMBIX
B BOJIC Ta3ax);

2. oOMeHOM BO3ayxa (ImecsAiTUKpaTHas TMPOJyBKa), KOTJa YHCTBIA BO3IyX B COCYIE
3aMelaeTcsl aHaJM3UPYeMbIM BO3AYyXOM Ui TIOCJIEAYIOIIEro aHajih3a ero B
nabopaTopuu;

3. 3amoJIHEHHEM cocCyla, B KOTOPOM 3apaHee Obul co3faH BakyyM. llpu oTKpbIBaHUU
cocyia B 30HE pabOThl aHAJIM3UPYEMbId BO3yX 3allOJIHSET €ro, Mocie Yero cocyn
3aKpBIBAIOT U JOCTABIISIIOT B 1TAOOPATOPHIO.

OaHoMoMeHTHBIHN cioco0 0TOopa y00eH U JIMIIEH HEJOCTaTKOB aCIUPAallMOHHOTO METO/1a,

HO MOKET MPUMEHSTHCS JIMIIB TOTJa, KOTJ]a UMEETCSI BBICOKOUYBCTBUTEIbHBIA METO/I aHATTN3a U
HET He0OXOIMMOCTH KOHIEHTPUPOBATh (aKKyMYJIUPOBATh) BEIIECTBA, COJICPKAIINECS B BO3yXe
MIPOU3BOJICTBEHHBIX MIOMEUICHUH B HE3HAYUTEIILHOM KOJIMYECTBE.

Jlis 3aiep’KKM MapoB M ra30B MPUMEHSIOT CTEKISIHHBbIC M3JENHs caMOil pa3HOOOpa3HOiM
KOHCTPYKIUHU (OT MHPOCTEHIIMX CTEKISHHBIX TPYOOK 1O KONO CJOXKHOW KOH(pUTYpalun),
KOTOpbIE 3amlOJIHAIOTCA MOTJOTUTEISIMU  (pacTBOpaMHu, XHUMHUYECKUMHU 3E€pHEHHBIMU U
MOPOIIKOOOPa3HBIMU PEAKTHBAMH COOTBETCTBYIOIIETO HAa3HAUCHUS).

Jlyis ynmaBIMBaHUS a3p0o30Jiel MPUMEHSIOT aHAIUTHYEeCKHe (UIBTPBI a3po30iibHbie ADA-
XJI, ADA-XIT u ADPA-XC. bykBa X o0Oo3HauaeT, 4Tto (UIBTPHI NpeqHA3HAYECHBI IS
MIPOBEACHUS aHaJM3a a’pPOJUCIIEPCHBIX NpUMecel XMMHUYECKUM (a2 HE BECOBBIM) METOJIOM.
Crosiime  psaoM OyKBBI YKa3bIBalOT, 4YTO MaTepHai yAbTPATOHKHUX BOJOKOH (WIbTpa
M3TOTOBJIEH COOTBETCTBEHHO W3 aleTHIE/Iono3sl (A), nepxnopsuHmia (I1) u nmoaucruposna
(©).

Jns  ompeneneHUs] KOHLUEHTpAlMK PAaJUOAKTUBHBIX a3p030Jieil NPUMEHSIOT (HIBTPHI
ADA-PM u3 METWIAKpWIATHOIO MaTepuana; JUlsl OIpeNeseHUus H30TOIMHOI0 COCTaBa
PalMOAaKTUBHBIX adp030JIeH CHEKTpoMeTpHueckuM MeTofoM - ¢uisTpel ADA-PCIT u3
MepPXJIOPBUHUIOBOTO Marepuana; (uinbTpel ADA-BA - ngng  GakTepuanbHOTO —aHAIM3a
a’pOIUCIIEPCHBIXIIPUME U CeHl U Jp.
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JUia ompeneneHuss KOHLEHTpPALMM BPEIHBIX IPUMECEH BECOBBIM METOJOM IPUMEHSIOT
CTOHKHUE K Biare, kuciotam u menodam puinstpel ADA-BIT nByx Tumnos: AQA-BII-10 u ADA-
BI1-20 ¢ miomansio ¢puasTpyromux auckos 10 u 20 cm? u maccoit 50 u 110 Mr cOOTBETCTBEHHO.

Mertoipl aHanu3a npod BO3AyXa, UCHOJIb3YEMbIE ISl ONPENEICHUS] XUMUYECKUX BELIECTB B
HEM, BECbMa pPa3HOOOpa3HbI: (POTOMETPUUYCCKUM, ITFOMUHCCIICHTHBIH, CIICKTPOCKOTHYCCKHIA,
MOJIIPOT paMUECKHi, XpoMaTorpadhuyeckuid, ONTHYECKUHA U Ap.

Kpome yka3aHHBIX BBIIIE METOJOB - BBICOKOTOYHBIX M UYBCTBHUTEJBHBIX, TPEOYIOIIMX,
OJIHAaKO, 3HAUUTEJIbHBIX 3aTPAaT BPEMEHU Ha OIPEJCIIEHUE COJCPKAHUS BPEAHBIX M ONACHBIX
BEILIECTB B BO3JyXE, COBPEMEHHAs IPOMCAHHUTApHUsl pacIoJiaraeT MEHee TOYHbIMU, HO Ooiiee
ObICTpbIMM  MeTozaMu aHaiu3a. K akcmpecc-meTonaM  aHaiau3a BO3ayXa OTHOCATCS
KOJIOPUMETPUYECKHE U JMHEWHO-KOJIOPUCTUYECKHE METO/bI, IO3BOJISIIOIIME ONEpPaTUBHO B
MecTe 0TOopa MpoObl ONPEAETUTh KOHLEHTPALMIO 3arpsI3HAIOIINX BO3/IyX BEIIECTB.

Konopumerpuyeckue MeToAbl OCHOBaHbl Ha MPOTITMBAHUU BO3yXa, COJEPKAIEro
3arpsi3HAOLIEE BEUIECTBO, YEPE3 PACTBOP, GMIBTPOBAIBHYIO OyMary WM 3€pHUCTBIA TBEPAbII
COpOEHT M U3MEPEHUM HWHTEHCUBHOCTU IIOJIyYEHHON Ha HUX OKpacCKU IyT€M CpPaBHEHHS CO
CTaHJApPTHBIMU IIKajdamMHu (oOpa3lamMu-3TajJoHaMHU) C YKa3aHHONW Ha HHUX KOHIEHTpauuei
HCCIIETyeMOr0 BEUIeCTBa.

JIMHENHO-KOJTOPUCTUYECKHIT METOJT OCHOBAH HAa MPOTITMBAHWHM HMCCIEAYEMOTO BO3yXa
yepe3 CTEKISIHHbIE WHIUKATOpHbIE TPYOKM W M3MEPEHUHU JUIMHBI OKpALIEHHOTO CTOJIOMKa
MOPOIIIKA [0 3apaHee MPUTOTOBJICHHBIM IIKajaM, MOKa3bIBAIOIIUM 3aBUCUMOCTb 3TON JTMHBI OT
KOHLIEHTPAILMU JAHHOTO BEIIECTBA.

AHanu3 Bo31yxa B JJAHHOW JJaOOpaTOpHOW paboTe MOXKHO MPOBOIUTH Ha mpudopax YI'-1,
VI'-2, I'X-4 u np. Bce OHM UMEIOT OJIMH U TOT K€ MPUHIUIT IEHCTBUSA, B OCHOBE KOTOPOTO JIEKHUT
METOJ UBETHBIX peakuuil. Hanbonee MIMUPOKUMH BO3MOXKHOCTAMM Uil SKCIIpEcCc-aHaln3a
BO3JIyIIHOM cpeapl o0najgaroT Haumbosee pacHpoCTpaHEHHbIE B HACTOsIIEEe Bpems
YHUBEpCalbHbIC Tazoananu3aropsl YI'-2 (puc. 1).

lNazoananuzarop YI'-2 coctout u3 Kopmyca 7, BHyTpH KOTOPOTO PACIIOJIOKEH PE3UHOBBIN
BO3JIYILIHBIM HAcOC 5, Ha3bIBAEMBIN TAKXKE aCUPATOPOM WK CUIbPOHOM. ACIUPATOP UMEET BUJT
LIIUPOKOIl TOPPUPOBAHHON PE3UHOBOM TPYOBI, 3aKPEIUIEHHON MEXIy ABYMS METaNTMYECKUMU
¢bnannamu. BHyTpu acnuparopa uMeeTcs CTallbHas MpyXuHa 4, KOTopas JEp>KUT €ro B
pacTsHyToM Tmoyio)keHud. [J[nst coxpaHeHus @opmbl TOGPHUPOBAHHBIX MOBEPXHOCTEH C
BHYTpPEHHEI CTOPOHBI B TO(PHI BCTaBIEHBI pacliopHbIe KoJiblia 6. Cuib(hOH CKUMAETCsl IITOKOM
1 myrem HakaTusi pyKoW Ha ero roJjioBky. [IpubGop oOopymoBaH HampaBJsSIFOIIEH BTYIKOW 2,
CMOHTHUPOBAaHHOM Ha BepxHel miuute 3. J{ns ¢ukcanuu xona mrToka BO BpeMs IBUKEHUS €ro MO
HalpaBJsiOIIe BTylnke mnpeaycmorpen cromop 12. IllTtox rasoanamuszaropa uWMeeT Ha
MPOTUBOMOJIOKHBIX CTOpOHaX KaHaBku 15. Han kanaBkamMu BBepxy CTOUT 1Hudpa,
COOTBETCTBYIOIIAss 00bEMY MPOCACHIBAEMOTO BO3/yXa B MUUTMIUTpax. Kaxkmas kaHaBka UMeer
IBa OTBepcTUs M (uKcauuu CTOMOpoM OOO3HAYEHHOTO O00beMa MPOTSHYTOro 4epe3
WHIUKATOPHYIO TpPYyOKy BoO3ayxa. XOJ TMOPIIHS OT HUXKHET0 OTBEPCTHS 10 BEPXHEro
peryaupyercss aBromarnyeckdu. [locrme mpoTsaruBaHuss 0O0O3HAYEHHOTO oOO0bEMa BO3/yXa
CIIBIIINTCA IIETYOK OT cpabaThIBaHUS CTOMOPA HA BEPXHEM OTBEPCTUM KaHABKH IIITOKA.

HwxHas dacTh cuib(poHa coeluHEHa pe3nHOBOM TpyOkoil 13 co mrynepom 14, k
KOTOPOMY NPHCOEANHEH THOKUI pe3MHOBBIN NUTAHT 11, mpeqHa3sHAYSHHBIN 1715 PUCOSANHEHUS
uHAUKaTOpHBIX TpyObok 10. ITocnennue npeacTaBisioT co00M CTEKNISHHBIE TPYOKH AIUHON 90
MM C BHYTPEHHUM JUAMETPOM 2,5 MM, KOTOPBIE 3alOJHSIOTCS WHIMKATOPHBIM nopoiikoMm. Ha
JIMIIEBOM CTOPOHE MaHe M Mpulopa nMeeTcs THe310 § JUIsd XpaHeHus IToka 1.

Ha xaxnaeiii uccnenyemplii ra3 UMEIOTCA JBE IIKanbl-IMHENKH. [lo neBol nuHelke
3aMepsIIOT KOHIIEHTPALIMIO T'a30B MPU UCITIOJIb30BAaHUH HITOKOB C MAJIbIM 00EMOM MPOCACHIBAHUS
BO3/IyXa, a 10 PaBOil TMHEWKe - KOHIIEHTPALMIO Ta30B MIPU UCIOIb30BAHUH ILITOKOB C OOJIBIINM
o0beMoM mpocacbiBaHus. [Ipu 3TOM HyneBoe JeleHHe IIKajibl JIOJDKHO COBMAgaTh C HadyaioM

®opma A Crpannna 11n3 31



MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO
VIbSHOBCKHI TOCY/1apCTBEHHbIH YHUBEPCUTET

Dopma

@ - PabGouas mporpamMma v CIUIUIMHBI

TpaHUIIBl TOBEPXHOCTH TMOPOIIKAa B WHAMKATOpHOW TpyOke. Otrcuer Oepercs MO BBICOTE

OKpAILEHHOTO CTOJIONKA PEaKTHBA HA JIMHEUKE.

Puc. 1. O6uwmii BuI yHUBEpCAIBHOr0 ra3oanaiuzatopa YI'-2.

(a — mpomoneHBIN pa3pes; 6 — BHI CBEPXY)

1 - mTok; 2 - HampaBiArOINAs BTYNKA; 3 - BepXHsS IUIMTa; 4 - CTambHas MPY)KUHA;, 5 -BO3MYIIHBIA Hacoc; 6 -
pacropHbIe KONbIa; 7 - KOpITyC Ta30aHANN3aTopa; § - THE3A0 U XpaHeHHs IToKa; 9 - mKkana; 10 - mHIuKaTopHas
TpyOKa; 11 - pe3nHOBHIA nutaHT; 12 - cromop; 13 - pe3suHOBast TpyOKa; 14 - mrymep; 15 - kaHABKH HA IITOKE.

BecuBeTHbIl Ta3 ¢ XxapakTepHBIM PE3KUM 3amaxoMm. Jlerko pacTBopsieTcsi B Boae. BoaHbIi
pacTBop 00NagaeT CHIBHBIMH IIETOYHBIMH CBOWCTBaMU. Bosmyx, coaepxkamuii 16,5-26,8%

(0OBeMH.) aMMHaKa, B3PHIBOOIIACEH.

AmMmuak pasapaxaronie HeﬁCTByCT Ha BCPXHUC NBbIXATCIILHBIC ITYTHU U TJia3a. B BBICOKHX
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KOHIICHTpALUSIX BO30YyXKJarolle ICHCTBYET Ha LIEHTPAJIbHYIO HEPBHYIO CHUCTEMY M BBI3bIBACT
CyZIOpord. XpOHHYECKHE OTPABJICHUS aMMHAKOM HE BCTpeuaroTcs. BO3MOXHBI 0XOTH I1a3 U
KOJKHU IPU JICUCTBUU Ta3000pa3HOTO aMMHUaKa B BEICOKUX KOHIICHTPALIUSIX.

NHaukaTopHBIl MOPOLIOK JUIsi ONpeAeNieHus aMMHuaka — 3T0 (Gap@OopoBbIil MOPOIIOK,
oOpaboTtaHHbIi 1% - HBIM CHIMPTOBBIM PACTBOPOM HHIMKATOpa — OpoM@enonoBoro cuHero. [pu
MPOMYCKAaHUM Yepe3 TPYOKY, 3alOJHEHHYIO 3TUM TOPOIIKOM, BO31yXa, COACPKAIIETO aMMHAK,
PEaKTUBHBIN MOPOIIOK MEHSET JKEITYI) OKPacKy Ha CHHIOW. MeToj IMO3BOJISET ONPEIC/IUTh
aMMHaK IpH KOHIeHTpauuu 10 0,4 mMr/m.

Hmumuposanue 3aepssnenus 6030yxa B pabOUYMX 30HAX IPOU3BOJICTBEHHBIX IMOMEIICHUNA OCYIIECTBISIEM
CJICAYIOIUM 06pa30M:
1. Ha ammmak: B npoOupky HamuBaem 5-10 mu cmaboro pactBopa (5%) amMMmuaka B Boae (aMMHUAYHON
BOJIBI).

METOJUKA IMPOBEJJEHUA PABOTbI

1. TIpoBepuTh repMETUYHOCTH BO3/1yX03a00PHOIO YCTPONCTBA, AJIS YEro CHIIb(OH 5 3axaTh
mTOKOM | Ha MakCMMaJlbHOM OOBeMe BO3Ayxa W 3aduKcHUpoBaTh cromopom 12. 3arem
MEepPEeTHYTh PE3MHOBBIN HUIAHT 11, 3a%aTh ero 1abOPATOPHBIM 3aKUMOM, OTBECTU CTOIIOD,
€CJI IITOK MocJie HeOONBIIOT0 phIBKA OCTAHOBHUTCA, MPUOOP Te€pMETHYEH, U UM MOKHO
nosib3oBarbes. Eciu nBWKEHUE MToKa OyIeT MpoJoJKaThCs, MpuOOp HErepMeTHYEH;
clleqyeT IMpPOBEpUTh IUIOTHOCTh TpWJIETaHUs IIJJaHTa K MITYHEpy, YCTPAaHUTh He
repMETUYHOCTD WIH B3STh IPYroi mpuoop.

2. Bo3myx s aHanm3a OpaTh W3 TNPOOHPKH, WMHUTHPYIOUIEH MPOW3BOJICTBEHHOE
MOMEILIEHNE, MPEeBAPUTENILHO A00aBUB Tylda SJOBUTHIE BEIECTBA, HAIWYHE KOTOPHIX B
Bo3ayxe u OyayT onpenensatbes. IlosrydyeHue ncesieqyemMbiX ra3oB 4 0T00p nMpod Bo3ayxa
AJISl AaHAJIU3a MPOBOINTH TOJbKO B BBITSKHOM LIKA(Yy.

3. IlpuroroBurs mpubdop YI'-2 k 0T60OpY MpOoOBI: BCTABUTH IITOK B HANIPABJISAIONIYIO BTYIIKY,
JABJICHUEM PYKH Ha TOJIOBKY IITOKAa CXKUMaTh CHJIB(QOH 10 TeX IMOp, MOKa CTOMOPHBIN
MEXaHU3M He 3aduKCUpyeT €ro B BepXHEM OTBepcTuM KaHaBku. Ilocie aToro
MPUCOECIUHUTh K [UIAHTY HEOOXOJMMYIO JUIsi JAaHHOTO KOHKPETHOTO BeIlecTBa
WHIUKATOPHYIO TpPYOKy, a ee Ipu IMOMOLIM HEOOJBUIOrO MEepPEeXOJHUKA COCIUHUTH C
KOJIOOH.

4. HapaBnuBasi OJTHOM pPYKOW Ha TOJIOBKY INITOKA, IPYyroil pykod oTBecTH cromop 12 u
IpococaTh ONPEIEIIEHHbII 00bEeM UCIIBITYEMOI0 BO3/lyXa Yepe3 HHAUKATOPHYIO TPYOKY.

5. Ilo nnuHe OKpaIIeHHOTO CTOJOMKA B MHAMKATOPHOU TPyOKe OnpeAenuTh (HaKTUYECKYIO
KOHIIEHTPALIMIO UCCIIEeyeMOro Tasa.

6. Ilo pesynbTaTam BBIOJHEHHON paOOTHI COCTABISIETCS OTUET:

a) Ilpu ommcanuu crocoba MoyuyeHUs: WHAMBUAYAIbHBIX BEIIECTB — HEOOXOIUMO
IPUBECTH COOTBETCTBYIOIINE XUMUYECKUE PEAKIIUH.

06) 3amonHUTH TAOIUILY 2.

B) IlpuBectu cBeieHHS O TOKCHYHOCTH ONPEIENIEMBIX BEIIECTB M ONPEACTUTH K
KaKOM IpyIine MpOMBIIIJIEHHBIX SJ0B OHU OTHOCSITCSI.

Tabmumna 2.

PeBy.]'ILTaTH OMpCACIICHNUA KOHICHTPAUN BPECAHBIX BEIIECCTB B BO3AYXC C TIOMOIIBIO VI'-2

o KonunuectBo K
AUMEHOBAHHE OHI[-US
BO31yXa, [[BeT okpacku copOeHTa H TIIIK
BpEIHOTO MPOITYIIIEHHOTO BpEIHOI0 I\ 2
BEIICCTBA gepes TpyoKy, o BCIIICCTBA B MI/M
MII Hlo N BO31yXe, MI/M°
OPOMyCKaHUA MPOITyCKaHUs
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TEXHUKA BE3OITACHOCTH

OcCHOBHBIE OIIACHOCTHU B JaHHOW paboTe — 3TO OMACHOCTb XMMMUYECKUX OKOTOB IpHU
BBIIIOJIHEHUM OMNEpaluil ¢ KOHIEHTPUPOBAHHBIMM KHUCJIOTaMH, OIACHOCTb OTpPAaBJICHUS
ra3o00pa3HBIMH BEHIECTBAMHU (OKCHIBI a30Ta, CEPOBOJOPOJl, MOHOOKCH] YTJepona, XJop,
aMMHUax U Jip.).

[lepBas momo1k NpU XMMUYECKUX 0XKOTaX U OTPABICHUSIX CBOJIUTCS K CIEAYIOIIEMY: NPU
0’KOTax KHCIOTaMH U IIEJ0YaMH MOPAKEHHBIM yYacTOK KOXHU MPOMBIBAIOT CTPYyEeH XOJIOJHOM
BOJbl B TeueHue He MeHee 15 muH. [lanee mpu okorax KHCIOTaMHM M KHCJIOTOINOJO0OHBIMU
MPWKUTAIOIMIMMHE  BEIIECTBAMM HAKJIAJbIBAlOT MPUMOYKM M3 JBYXIPOLEHTHOIO pPacTBOpa
OukapOoHaTa HaTpud (MUIIEBask COJA), a MPH 0’KOrax IIejIoYaMH — JABYXIIPOILIEHTHOTO pacTBOpa
YKCYCHOM, JINMOHHON Y BUHHOM KHCIIOTBI.

Ecnu arpeccuBHO€ BeLIECTBO MOMAI0 Ha KOXKY Yepe3 OJIeKAY, €€ CIeqyeT Mepel] CHATHEM
pa3pe3aTh HOKHUIIAMH, YTOObI HE YBEJIMYUTH IUIOMIAlb MopaxeHus. [Ipu 3ToM Hag0 MOMHMHTB,
YTO CHHTETHYECKas TKAaHb MOXXET pacTBOPATbCS B HEKOTOPHIX arpecCUBHBIX BEIIECTBaX,
HampuMmep B cepHoil kucnote. [Ipu cMbIBaHuM BOAOH MONMMEP KOAryJIUPYyeT U MOKPBHIBAET KOKY
JIUTIKOW TIICHKOW. B 3TOM citydae mpombIBaHUE HE JOCTHTACT IEJIM U HEOOXOIMMO CHadajia Kak
MOXXHO TIIATEJIbHEE CHATh KHUCJIOTY C KOXH, OCTOPOXKHO <«IIPOMOKas» €€ CyXoi
XJIOMTYaTOOYMa)KHOM TKaHBIO, U JIUIIb 3aT€M ITPOMBITH BOJOM.

[Ipu pecnmpatopHOM OTpaBieHUH (BIBIXaHUM Ta30B, TMApOB, a’pO30Jiei) HEOOXOIUMO
BBIBECTH IIOCTPAJABIIEr0 HA CBEXHUH BO3AyX WIM B IPOBETPUBAEMOE IOMEIICHUE.
[TocTtpagaBmiero HaAO YIOXKHUTH, CO3JaTh €My TIOJHBIM TIOKOW, YKPBITH BO H30exaHUE
nepeoxyaxaeHus. [lo mpuObITHs Bpaya NOCTpaaBUIETo HeJlb3sl OCTaBIATh 0€3 IPUCMOTpa, Jaxe
€CJIM KaXETCsl, YTO COCTOSIHUE €TO HE BBI3bIBAET ONACEHUM.

Bce onepanmu ¢ BpeAHbIMH BelleCTBAMM NMPOBOJAMTH TOJIbKO B BBITSKHOM HIKa(y.

JlaGoparopHasi padora Ne2.OnpenesieHne OKCHI0B a30Ta B BO3/yXe.

B BO31yXe poM3BOCTBEHHBIX TIOMEIICHUN BCTpeUyaeTcsi razooopasubie - okcua azota (1)
NO u okcup azota (IV) NO2, a Takxke »)uakuii - rerpaokcu a3ota N2Os. CoctaB cMecH OKCHIOB
U3MEHSIETCS C U3MEHEHUEM TeMIIepaTyphl U BIaKHOCTH BO3yXa.

Oxcupl a30Ta IEHCTBYIOT pa3Ipaskarolle Ha CIM3UCTHIEC JIbIXaTeNbHBIX MYyTeH, 0COOEHHO
Ha JIETKHE, BBI3BIBAS B TSXKENBIX CIIy4asX OTEKH.

Hna omnpenenenus okcuga azota (V) wucnonws3dyercs WHIMKATOPHBIM —MOPOIIOK,
MIPEJICTABJISIONINI CO00M TOHKO M3MENbUEHHBIM CUIIMKAreib, MPOMUTAHHBIN pacTBOPEHHBIM B
stunoBoM crupre audenumnamuaoM — (CeHs)oNH. Ilpu stom obOpasyercss OKpalleHHBbIH B
3eNIeHOBAaThI 1BET cloif. UyBcTBUTENbHOCTH MeTo1a — 0,005 Mr/m.

Jnsa onpenenenust cyMMbl okcuaa azoTa (1) u okcuaa azota (1V) k uHAMKATOPHON TPYyOKe
CO CTOPOHBI BXOJia BO3/yXa MPUCOEAUHSAIOT TPYOKY, COAEpKAIIYI0 OKUCIUTENbHBIN MOPOIIOK,
COCTOSIIIIMIA W3 CUJIMKArelns, MPOMUTAaHHOTO MepMaHraHatoMm Kamus. [Ipu 3ToM mpoucxoaut
obecrBeYMBaHUE UHIUKATOPHOTO mopoIika. UyBcTBuTenbHOCTh MeToa — 0,003 mr/m.

[To pasHuile KOHIEHTPAIU OOIIEr0 COMepKaHUs OKCHUAOB a3ota W okcuaa azota (IV)

HaXOJAT coaepkanue okcuaa azota (l1).

Hmumuposeanue 3acpsasHenus 6030yxa B padOYMX 30HAX IPOM3BOJCTBEHHBIX MOMEIICHHH OCYIIECTBISIEM
CJIEYIONIM 00pa3oM:

Ha oxucnel a3ora: B mpoOMpKY IOMEIIaeM HECKONBKO KyCOukoB ZN ¥ cMaduBaeM HX 1-2 M
KOHILICHTPHUPOBAHHOH a30THOH KHca0Thl. OOpasyercs Oypsii ra3, npencrasistomuii cmecb NOu NO».

METOJIUKA ITPOBEJEHNA PABOTbI
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1. [IpoBepHuTh TEPMETUYHOCTH BO3AYX03a00PHOTO YCTPOMCTBA, JUIS Yero cHib(oH 5

3aKaTh IITOKOM | Ha MakcMMadbHOM oOOBeMEe BO3AyXa MU 3a(UKCHPOBATH
crormopoM 12. 3areM nmepernyTh pe3UHOBBIN miIaHr 11, 3akaTh ero 1ad0paTopHBIM
32)KUMOM, OTBECTH CTOIOp, €CIU IITOK MOcje HEOOJBIIOTr0 PhIBKA OCTAHOBHTCS,
puodOp TePMETHUYCH, U UM MOXKHO IOJIB30BaThCs. ECiM JABWKEHHE MITOKAa OyaeT

MPOJOJDKATECS, TMPUOOP HETEPMETHYEH; CJEAYeT TMPOBEPUTHh IUIOTHOCTH
MIPUJIETaHMS UIAHTA K IITYLEpy, YCTPAHUTh HE T€PMETUYHOCTD WIH B3STh JPYrOU
puoop.

2. Bo3myx s aHanm3a OpaTh W3 TNPOOHPKH, HMUTHPYIOUIEH MPOM3BOJCTBEHHOE
MOMEIIIEHNE, MPEIBAPUTENILHO A00aBUB TyJa SJOBUTHIE BEILECTBA, HAJIWYME KOTOPHIX B
BO31tyxe 1 OynyT onpeaensatecs. [losyuenune nceaenyeMsbiX ra3oB 1 0T00p nNpod Bo3ayxa
AJISl AaHAJIN3a MPOBOINTH TOJbKO B BBITSKHOM HIKA(Yy.

3. TlpurotoButh npudop YI'-2 kK 0TOOPY MPOOKI: BCTAaBUTH MITOK B HANIPABISIOUIYIO BTYIIKY,
JABJICHUEM PYKH Ha TOJIOBKY IITOKAa CXXUMaTh CHWJIb(OH 0 T€X MOp, MOKA CTOMOPHBIM
MEXaHM3M He 3aduKCUpyeT €ero B BEpXHeM OTBepcTM KaHaBku. Ilocime storo
MPUCOEIMHUTh K [UIAHTY HEOOXOJMMYIO JUIsi JAaHHOTO KOHKPETHOTO BeIlecTBa
WHIUKAaTOPHYIO TpPYOKy, a €€ IpHU IMOMOLIM HEOOJBUIOrO MEpPEeXOJHHUKA COENUHUTH C
KOJIOOH.

4. HapaBnuBasi oAHOM pyKOW Ha TrOJIOBKY UITOKa, APYrodl pykoi oTBecTu ctomop 12 u
IpococaTh OMPEIEIEHHbII 00beM HCIBITYEMOT'0 BO3/IyXa Yepe3 UHINKATOPHYIO TPYOKY.

5. Ilo nnuHe OKpalIeHHOTO CTOJOMKA B MHAMKATOPHOU TPYyOKe ONpeAenuTh (GaKTUYECKYIO
KOHIICHTPALIMIO UCCIIEyeMOTO rasa.

6. Ilo pe3ynpTaTaM BBINOJIHEHHON pabOThI COCTABIISETCS OTUYET:

a) Ilpu ommcanuum crocoba TMOJyYEeHHUsS] MHAWBUIYAJTbHBIX BEIIECTB — HEOOXOIUMO
MIPUBECTU COOTBETCTBYIOINE XUMUUECKUE PEAKIIIH.

06) 3anosHUTH TaOIHILY 2.

B) IlpuBectu cBeneHHS O TOKCHUYHOCTH OIpPENENSEMBIX BEIIECTB M ONPENCNIUTh K
KaKOH rpyrie NpoMbIIIJICHHbIX SI7I0B OHU OTHOCSTCSL.

Tabnuua 2.

Pe3ynbrathl onpeneneHus KOHIIEHTPAIIMH BPEIHBIX BEIIECTB B BO3IyXe ¢ ToMoIbio YI'-2

KomnaectBo
HaumenoBanue Konn-us
BO31yXa, LIBeT okpacku copOeHTa TIK
BPEHOTO [IPOIYIEHHOrO BPEIHOTO | ;
BeElllECTBA yepes TpyoKy, BEILIECTBA B MI/M
MUIT Ao Iocne BO31yXe, MI/M°
MPOIyCKaHUA MPOIyCKaHMS

Bce onepanum ¢ BpeAHbIMHA BEIIECTBAMU IPOBOAUTD TOJBKO B BBITAKHOM mlca(])y.

JlabopaTopnasi pa6ora Ne3. OnpenesieHue cepoBoAOpoOAa B BO3AyXe.

becuBeTHbIN ra3 ¢ XapakTepHBIM 3allaxoM TyXJbIX sAull. CepoBOAOPO] OTHEONACEH; CMEChH
€ro C BO3/1yXOM B3pBIBOOTIACHA.

CepoBojioposi, Jaxke TMpH  HEOONBIIOM  COAEP)KAaHUUM B BO3JyXE, BBI3bIBACT
TOJIOBOKpY)KEHHEe, cepAuedueHne, TomHOTy. [lpu  BIBIXaHMM  CEpOBOAOPOJAA  BCKOpE
MIPUTYIUIAETCS OLIYIIEHUE €ro 3amaxa, I03TOMY BO3pacTaeT OMacHOCTh OTpasiieHus. [Ipu manbix
KOHIICHTPALUAX CEPOBOIOPOJI JEHCTBYET pa3/ipa’karolle Ha CIM3UCThIe 000JIOUKU JBIXaTEIbHBIX
IIyTEH U TJ1a3.

I[J'IH OIIPCACIICHUSA CCpoBOOOPOaA HCIOJIB3YCTCA I/IHILHKaTOpHLIﬁ MOPOIIOK,
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MPEJCTABISAIOMNNA TOHKO H3MENbYeHHBIH (PappopoBbIii MOPOIIOK, 00pabOoTaHHBIA PacTBOPOM
ykcycHokucioro cBuHiia — PB(CH3COO),. OkpamuBanue Mopoimika TMOJ —JCHCTBHEM
CepOBOJOPOJAa  MPOUCXOTUT  BCIECACTBHE OOpa3oBaHUS UYEPHOTO  Cynb(uIa CBHHIA.
YysctBuTenbHOCTh MeToa — 0,14 MKT/MII.
Hmumuposanue 3aepsasnenust 6030yxa B pabOYMX 30HAX MPOU3BOJICTBEHHBIX IOMEIICHHNA OCYIIECTBISICM

CIICAYIOIIUM 00pa3oM:

Ha cepoBomopox: B TpoOMpKY HAchkImaeTcs HEOONBINOE KOMUYECTBO Mmopomka FeS wmmm MnS u

CMa4YuBaCTCid HCCKOJIbKMMU KaIllIIMH KOHHCHTpPIpOBaHHOﬁ COJISTHOM KUCJIOTBI, TTPU O3TOM IPOUCXOIUT

BBIIACJIICHUEC CEPOBOAOPOAA.

METOJIUKA [NPOBEJEHUA PABOTbI

1. [IpoBepuTh T€PMETUYHOCTh BO3/1yX03a00pHOTO YCTPOMCTBA, /ISl Yero CHiboH 5
3aKaTh INTOKOM 1 Ha MakcuMajdbHOM oOBeMe BO3AyXa M 3a(UKCUPOBATh
crtoriopom 12. 3aTem meperHyTh pe3UHOBBIN MIIaHT 11, 3a)kaTh ero 1abopaTopHBIM
3a)KMMOM, OTBECTU CTOIIOP, €CJIM IITOK MOCJI€ HEOOJIBIIOTO PhbIBKA OCTAHOBUTCH,
puOOp TepMETHYEH, U UM MOXKHO T0JIb30BaThCs. Eciau ABMKEeHME IITOKa Oyaer
MPOJIOJIKATHCS, MPUOOP HErepMEeTHYeH; CJEeAyeT MPOBEPUTh  IJIOTHOCTH
MPUJICTaHMs IIUTAHTA K MITYLEPY, YCTPAHUTh HE TEPMETHYHOCTh WIIA B3SITh IPYroi
puodop.

2. Bo3myx s aHanm3a OpaTh W3 TNPOOHPKH, WMHUTHPYIONIEH MPOW3BOJICTBEHHOE
MOMEIIIEHNE, MPEBAPUTENILHO A00aBUB TyJa SJOBUTHIE BEIECTBA, HAJIWYHE KOTOPHIX B
BO31tyxe U OynyT omnpenaensaThes. [losyuenune uceaenyeMsbiX ra3oB 1 0T00p nNpod Bo3ayxa
AJISl AaHAJIU3a MPOBOINTH TOJbKO B BBITSKHOM LIKA(Yy.

3. IlpuroroBurs mpubdop YI'-2 k 0T60OpY MpOoOKI: BCTABUTH IITOK B HAIIPABJISAIONIYIO BTYIIKY,
JABJICHUEM PYKH Ha TOJIOBKY IITOKAa CXKUMaTh CHIB(QOH 10 TeX IMOp, MOKa CTOMOPHBIN
MEXaHM3M He 3aduKcupyeT ero B BepxHeM oTBepcTuH KkaHaBku. I[locnme storo
MPUCOEIUHUTh K LUIAHTY HEOOXOJWMYIO JUIsi JAaHHOTO KOHKPETHOTO BeIllecTBa
WHIUKAaTOPHYIO TpPYOKy, a €e IpHU IMOMOLIM HEOOJBUIOrO MEepPEeXOJHHUKA COEIUHUTH C
KOJIOOH.

4. HapaBnuBasi OJTHOM pPYKOW Ha TOJIOBKY IITOKA, IPYyroil pykod oTBecTH cromop 12 u
MpococaTh ONPEICIICHHbII 00beM HCIIBITYEMOT0 BO3/1yXa Yepe3 HHAUKATOPHYIO TPYOKY.

5. Ilo nnuHe OKpaIIeHHOTO CTOJOMKA B MHAMKATOPHOU TPyOKe OnpeaenuTh (HaKTUYECKYIO
KOHLIEHTPALIMIO UCCIIelyeMOro Trasa.

6. Ilo pe3ynbTaTam BBINOJIHEHHON paOOTHI COCTABIISIETCS OTYET:

a) Ilpu ommcanuu crocoba MoyuyeHUs: WHAMBUAYAIbHBIX BEUIECTB — HEOOXOIUMO
IPUBECTH COOTBETCTBYIOIINE XUMUYECKUE PEAKIIUH.

0) 3amonHUTH TAOIUILY 2.

B) IlpuBectu cBeieHHS O TOKCHYHOCTH ONPEIENIIEMBIX BEIIECTB M ONPEACTUTH K
KaKOU TPYIINe MPOMBIIIJICHHBIX S/I0B OHU OTHOCSITCSL.

Tabmumna 2.

PeBy.]'ILTaTH OMpCACIICHUA KOHICHTPAIUN BPCAHBIX BCHICCTB B BO3AYXE C IIOMOIIBIO VI'-2

H Komnaecto K
aNMEHOBaHHE OHII-UsI
BO3AyXa, [[BeT okpacku copOeHTa H TIK
BpEAHOIO MPOITYIEHHOTO BPEAHOTO A 2
BEIECTBA uepes TpyoKy, - BEIECTBA B MI/M
MIT Ho oere BO3IyXe, MT/M>
OPONMyCKaHUA MPOITyCKaHUsA

Bce onepanum ¢ BpeIHbIMUA BCIIECTBAMU IPOBOAUTD TOJBKO B BBITAKHOM mlca(])y
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JlaGopaTopuas padora Ned. OnpenesieHne CepHUCTOro aHruapuaa (okcuaa cepol 1V) B
BO3/yXe.

becuBeTHBIM ra3 ¢ XapaKTEpHBIM PE3KAM 3aI1aXOM.

CepHHCTBIN aHTMJPHUJ pa3lipakaeT MPEUMYIIECTBEHHO BEpPXHHUE, a MpH 0ojee CHUIbHOM
NEUCTBUM TAKXKE U TIIyOOKHE JIbIXaTEJIbHbIE TYTH.

Boznyx, conmepxamuii cepHucThlii anruapun SOz, MPOTATHBAIOT Yepe3 HHIUKATOPHYIO
TpYOKy, 3amoiHeHHYI0 ¢Gap(opoBBIM HOPOIIKOM, 00pabOTaHHBIM PACTBOPOM HOAWIA KaiHsd,
cozepkauum  uoA. Ilpm a3Ttom  mpoucxomur  oOeclBeYMBAHHME ~ CJIOS  MHIUKATOpA.

UysctBuTenbHOCTH MeTO1a - 0,01 Mr/m.
HUmumuposanue 3azpsasnenust 6030yxa B PpabOYMX 30HAX MPOU3BOJICTBEHHBIX IOMEIICHUNA OCYIIECTBIISICM
CIICAYIOIIUM 00pa3oM:
CepHPICTBIﬁ ra3 SOz MOXHO TOJNYYUTb IIPpU BOCCTAHOBJICHUH CepHOﬁ KHUCJIOTbI MCIbIO, J'II/I6O
Pa3JI0KEHUEM CyJ'H)(l)I/ITOB METAJIJIOB KUCJIOTAMMU.

METOJUKA INPOBEJAEHUA PABOTbI

1. [IpoBepuTh T€PMETUYHOCTH BO3/1yX03a00pHOTO YCTPOMCTBA, /ISl Yero CHiIbPoH 5
3aKaTh INTOKOM 1 Ha MakcHMajdbHOM oOBeMe BO3AyXa M 3a(UKCUPOBAThH
crtoriopom 12. 3aTem MeperHyTh PE3MHOBBIN MITaHT 11, 3a)kaTh ero 1a0opaTopHBIM
3a)KMMOM, OTBECTU CTOIOpP, €CJIM IITOK IMOCJe HEOOJIBIIOr0 PbIBKA OCTAHOBUTCS,
puOOp TepMEeTHYEH, U UM MOXKHO TO0JIb30BaThcs. Eciau ABMkeHue mToka Oyaer
MPOJIOJKATHCS, MPUOOpP HErepMeTHYeH; CJeIyeT TMPOBEPUTh IUIOTHOCTH
MIpUJIETaHMs IIJIAaHTa K MTYUEPY, YCTPAHUTh HE TePMETUYHOCTh WUJIH B3SITh APYrou
puodop.

2. Bo3nyx mns ananmsza Oparh W3 TOPOOMPKH, HMUTHPYIOIMIEH MPOW3BOJACTBEHHOE
MOMEIlIEHNE, MPEeBAPUTENILHO A00aBUB Tylda SJOBUTHIE BEIECTBA, HAIWYHE KOTOPHIX B
Bo3ayxe u OyayT onpenensatbes. IlosrydyeHue ncesieqyemMbiX ra3oB 4 0T60p nmpod Bo3ayxa
AJISl AaHAJIU3a MPOBOINTH TOJbKO B BBITSKHOM LIKA(Yy.

3. IIpurotoButs npubdop YI'-2 k oT60py npoObI: BCTABUTH LITOK B HAMIPABJISIONIYIO BTYJIKY,
JABJICHUEM PYKH Ha TOJIOBKY IITOKAa CXXUMaTh CHJIB(QOH 10 TeX IOp, MOKa CTOMOPHBIN
MEXaHU3M He 3aduKcUpyeT ero B BEpXHEM OTBepcTHHM KaHaBku. I[locme 3toro
MPUCOECIUHUTh K [UIAHTY HEOOXOJMMYIO JUIsi JAaHHOTO KOHKPETHOTO BeIlecTBa
WHIUKATOPHYIO TPYOKy, a ee Ipu IMOMOILIM HEOOJBUIOrO MEepPeXOJHHUKA COCIUHUTH C
KOJIOOH.

4. HapaBnuBasi OOHOM pyKOW Ha TOJIOBKY IITOKA, APYroil pykoil oTBecTH ctomop 12 u
IpOcocaTh OMPEIEIICHHBII 00beM UCIBITYEMOT0 BO3/lyXa Yepe3 HHINKATOPHYIO TPYOKY.

5. Ilo nnuHe OKpaIIeHHOTO CTOJNOMKA B MHAMKATOPHOU TPYOKe ONpeAenuTh (HaKTUYECKYIO
KOHIIEHTPALIMIO UCCIIeyeMOro Tasa.

6. Ilo pe3ynbTaTam BBINOJTHEHHON pabOTHI COCTABIISIETCS OTYET:

a) Ilpu ommcanuu crocoba MoyuyeHUs: WHAMBUAYAIbHBIX BEUIECTB — HEOOXOIUMO
IIPUBECTH COOTBETCTBYIOIINE XUMUUYECKUE PEAKIIUH.

06) 3amomHUTH TAOIUILY 2.

B) IlpuBectu cBeleHHS O TOKCUYHOCTH ONPEIETSAEMBIX BELIECTB M ONpPEICTUTh K
KaKOM IpyIine MpOMBIIIJIEHHBIX SJ0B OHU OTHOCSITCSI.

Tabmumna 2.

PC3YJ'ILT3.TLI OMpCACIICHUA KOHICHTPAUN BPCAHBIX BCHICCTB B BO3AYXEC C TIOMOIIBIO VI-2
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KomuuectBo
HaumenoBanune Konir-us

BO3/1yXa, IIBet okpacku copbeHTa TIIK
BpCAHOI'O MIPOMYIICHHOTO BpCAHOI'O H é
BELIECTBA uepes TpyOKy, BellecTBa B | MI/M

MIT o Toce BO37yXe, MT/M°
MpOoITyCKaHuA IMPOITyCKaHUsA

Bce onepanuu ¢ Bp€AHBIMH BE€IIECTBAMHA IMMPOBOJAUTD TOJBKO B BBITSI?)KHOM lmca(])y

JladopaTopHnas pa6ora NeS. Onpenenenne xjiopa B BO3ayxe.

XKenro-3enenslit ra3 ¢ cBoeoOpa3HbIM 3amaxoM. XJIOp XOPOIIO pacTBOpSieTCSl B BOJE U
OpPraHUYECKUX PACTBOPUTEISX.

XJ0p pazpakaeT AbIXaTelbHbIE IYTH, OH MOKET BBI3bIBaTh OTEK JIETKUX.

[Ipn npoTsAruBaHuMU BO3ayXa, COJAEPXKAIIETO XJOP, Yepe3 HHIUKATOPHYIO TPYOKy C
CUJIMKarejeM, NpPONMUTAaHHBIM pacTBOpoM (diayopeciienHa W OpoMuia Kaius, oOpasyercs
OKpAILICHHBIM B KPACHBIN LBET CJIOW, JUIMHA KOTOPOTO MPONOPIIMOHAIbHA KOHIIEHTPALIMHU XJI0Pa.

UysctBuTenpbHOCTH MeTO1a - 0,002 Mr/mo.

Hmumuposanue 3acpssnenusi 6030yxa B pab0O4YMX 30HAX TMPOHM3BOJCTBEHHBIX IOMEIICHHH OCYIIECTBIsIEM
CIICAYIOIINM 00pa3oM:

XJ10p nonyyaercs B3auMOJEHCTBUEM IIEPMAHIaHATA KIS ¢ KOHLIEHTPUPOBAHHOW COJISIHOM KMCIIOTON

JlaGoparopHasi padora Ne6. OnpenesieHne MOHOOKCH/IA YIJIepoaa B BO31yXe.

BecnsetHsIi a3 6e3 BKyca u 3amaxa. ['opuT cuHeBaTbIM mameneM. Cmech, coaepxkarias 2
oobema okcuaa yriaeposa (1) u 1 o6bem kucaopoaa, B3ppIBOOIIACHA.

Oxcun yraepona (I1) — kpaiine omacusiit si1. Tokcndeckoe aeiicteue okcuaa yrieposa (1)
3aKJII0YACTCS B CIIOCOOHOCTH €r0 BBITECHSTH KHUCIOPOJ M3 OKCHUTEMOTJI00HMHA KpOBH, 00pa3ys
KapOokcureMorsioonH. BcneactBue 3TOoro HapymiaeTcs OOMEH KHCIOpOoJa B OpraHusme, W
HACTYMaeT yayuibe.

[Ipu mpoTaruBaHUM BO3yXa, COAEPIKALIET0 MOHOOKCHA YIJIepoia, Yepe3 UHIMKATOPHYIO
TpYOKY C CHJIMKaresieM, MPOMUTAHHBIM CEPHOKHUCIIBIM PAacTBOPOM HOJaTa Kaius, oOpa3yercs
OKpallleHHOE B KOPUYHEBBIM LIBET KOJIBLIO, KOTOPOE MO Mepe 0TOOpa BO3AyXa MPOJIBUTAETCS MO
JUIMHE CTOJOMKAa MHAMKATOPHOIO MOpolIka. [[nuHa mpopearupoBaBLIETO CIOS MHAUKATOPHOTO
MOPOILKA 0 BEPXHEro Kpasi KoJblla MPONOpLUUOHATIbHA KOHIIEHTPAlMU MOHOOKCHIA yIiIepo/ia B
Bo3ayxe. Metoa mo3BossieT onpenensate okcua yriepona (1) mpu konnentpamuu ot 0,015 g0
0,4 mr/m.

Hmumuposanue 3acpsasHenus 6030yxa B pabOYMX 30HAX IIPOU3BOICTBEHHBIX MOMEIIEHHH OCYIIECTBISIEM
CIEeYIOIMM 00pa3oM:
Okuch yriepoza IoTydaeTcs Pa3IoKeHHEM LIaBeNIeBOW KHCIOTHl B NPUCYTCTBUH KOHIICHTPHUPOBAHHOW
CEepHOI KUCIIOTHI IPH HarpEeBaHUH.

METOJUKA ITPOBEJEHWA PABOTbI

1. [IpoBepuTh TepMETUYHOCTD BO3YX03a00PHOT0 YCTPOMCTBA, Il Yero cuiib(oH 5
3akaTh IITOKOM | Ha MakcUMajabHOM o0ObeMe BO3ayXa M 3a(UKCHPOBATh
croropoM 12. 3aTem neperHyTh pe3nHOBBIH 1IaHr 11, 3akaTh ero 1a00paTOpHBIM
32)KUMOM, OTBECTH CTOIOp, €CIH IITOK MOCie HEOOJBIIOr0o PhIBKA OCTAHOBHUTCA,
npuboOp repMeTHYeH, U UM MOXHO I0JIb30BaThesa. Ecnu JBKeHHe mToka Oyner

MPOJOJDKAThCSI, TPUOOP HErepPMETHYCH; CJIEAyeT TMPOBEPUTh IIOTHOCTh
MpUJICTaHUs IIIJIaHTa K MTYIEPY, YCTPAHUTh HE TEPMETUYHOCTD WU B3STh JIPYrOi
pubop.

2. Bo3myx g aHanuza OpaTh U3 TNPOOUPKHM, HMMHUTHPYIOLIEH MPOU3BOJICTBEHHOE
MOMEIIeHNE, TPeABapUTENbHO JO00AaBUB Tyla SAOBUTHIE BELIECTBA, HAJTUYHWE KOTOPHIX B
BO3/yxe U OynyT onpenenstbes. [loaydyeHne ucciaeryeMbiX ra3oB 1 0T00p npod Bo3ayxa
AJI AHAJIU3A NPOBOANTD TOJIBKO B BHITSIKHOM HIKady.
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3. IlpurotoButh npubdop YI'-2 k 0T6OPY NPOOKI: BCTABUTH IITOK B HAMIPABISAIOUIYIO BTYIIKY,
JIaBJICHUEM PYKH Ha TOJIOBKY IITOKA CXXHMMaTh CHJIB(OH IO T€X IOp, MOKa CTOMOPHBIN

MEXaHU3M He 3aUKCHpPYeT €ero B BEPXHEM OTBEPCTHM KaHABKU.
IIPUCOEAVHUTD

ITocie »toro

K [UIaHTy HCO6XOI{I/IMYIO A JaHHOI'0  KOHKPETHOI'0  BCIICCTBA

MHIUKAaTOPHYIO TpPYOKy, a €€ IpHU IOMOLIM HEOOJBUIOrO IEPEXOJHUKA COEIUHUTH C

KOJIOOH.

4. HapaBnuBasi oqHOM pyKOW Ha TrOJIOBKY HITOKa, APYroil pykoil oTrBecTu ctomop 12 u
MPOCOCaTh ONPEACTICHHBIN 00BEM UCIIBITYEMOTO BO3/IyXa Ye€pe3 HHIUKATOPHYIO TPYOKY.

5. Tlo amuHEe OKpameHHOTO CTOJIOMKA B MHIUKATOPHOM TPyOKe OmpenenuTh (PaKTUYECKYIO
KOHIIEHTPAIUIO HCCIEAYEMOTO Ta3a.

6. Ilo pe3ympTaraM BBIOJHEHHON paObOTHI COCTABIISIETCS OTUET:

a)

6)
B)

[Ipu ommcanmm cnocoOa MONyYeHHUST WHAMBHIYATbHBIX BEIIECTB — HEOOXOIMMO
MIPUBECTH COOTBETCTBYIOIINE XUMHUUECKUE PEAKITHH.

3anoaHUTh TabauIy 2.

[IpuBecTn cBemeHUsT O TOKCHYHOCTH OTPEACTSIEMBIX BEUIECTB M OMPEICITUTHh K
KaKOH TPYIIe MPOMBIIUICHHBIX 0B OHA OTHOCSTCS.

Tabmuua 2.

Pe3ynbTathl onpeieneHus KOHIICHTPAIMH BPEAHBIX BEMIECTB B BO3AyXe ¢ TOMOIMIbI0 YI'-2

Konuuectso
HaumenoBanue Konir-us
BO3/1yXa, L{BeT okpacku copOeHTa TIIIK
BpPCIAHOTI'O HPOIYIIEHHOTO BpPCIHOT'O ]—I é
BCIICCTBA qepe3 TpyOKy, BCIIICCTBA B MI/M
T Ao Iocxe BO3/yXe, MT/M°
MIPOITYCKaHUsA MIPOIYyCKaHUsA

Bce onepauun ¢ BpeIHbIMHU BelleCTBAMH NMPOBOAUTH TOJIbKO B BHITSIZKHOM HIKa(y

JlaGoparopHasi padora Ne7. OnpenesieHue 0eH3MHA B BO3LyXe.

becuBerHas wunm cnerka >KeiaToBaras >KMIKOCTh. XHMHYECKUH cOcTaB U (U3HYECKUE
CBOMCTBa OEH3MHOB 3aBHUCIT OT CHOcOo0a HMX TMOJYYEHHUS M OT COCTaBa HCXOAHOTO ChIPbS.
beHs3uHbl B OCHOBHOM cOJiepKaT NMpeAeIbHbIE YIIEBOIOPOIbI.

JleiicTByeT Kak HAPKOTHUYECKOE BEIIeCTBO. Binser Ha IeHTpallbHYI0 HEPBHYIO CUCTEMY.

[Ipyn mpoTArMBaHUM BO31yXa, COJIEpXKAIIero OEH3MH, 4Yepe3 HHIUKATOPHYI TPYOKy c
CHJIMKAresieMm, MPOIUTaHHBIM CEPHOKHCIIBIM PACTBOPOM HO/1aTa Kajus, 00pasyeTcs OKpalleHHbII

B CBETJIO-KOPHUHEBHIH 1BeT cioi. UyBcTBUTENbHOCTH MeTo1a 0,4-0,5 mr/m.
Hmumuposanue 3acpsazuenus 6o30yxa B pabOYMX 30HAX IPOWU3BOACTBEHHBIX MOMEIIEHHHA OCYIIECTBISIEM
CIEIYIOIMM 00pa3oM:

HNmurupoBanue
OCYIIIECTBIISIETCS

TOTYONIOM, OCH3MHOM,
HEOONBIIOr0  KOJIMYECTBA

3arps3HEHUS]  BO3JyXa OEH30II0M,
IyTeM IIOMEIIEHHS B  IPOOHPKH

STHJIOBBIM  CIIHUPTOM
(0,5-1 ™)

COOTBETCTBYIOIUX YHUCTBIX BEIICCTB.

®opma A

METOJIUKA ITPOBEJEHWA PABOTbI

[IpoBepHUTh TepMETUYHOCTH BO3AYX03a00PHOT0 YCTPOMCTBA, JUIsl 4ero cuib(oH 5
3akaTh IITOKOM | Ha MakcUMajabHOM o0ObeMe BO3ayXa M 3a(UKCHPOBATh
croropoM 12. 3aTem neperHyTh pe3nHOBBIN 1IIaHr 11, 3aaTh ero 1a00paTOpHBIM
32)KUMOM, OTBECTH CTOIIOp, €CIU IITOK IMOocje HeOOJBIIOr0 phbIBKA OCTAHOBHTCH,
npuboOp repMeTUYEH, U UM MOXHO I0JIb30BaThcsa. Ecnu JBKeHHe IToKa Oyaer
POJOJDKAThCSI, NpUOOpP HErepMEeTHYeH; CleqyeT NpPOBEpUTh IJIOTHOCTh
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MpUJIeTaHus IIJIaHTa K MTYIEPY, YCTPAHUTh HE TePMETUYHOCTh WM B3ATh JPYron
pudop.

2. Bosmyx mns aHanu3a OpaTh W3 TPOOHMPKH, HWMUTHPYIOIIEH MPOU3BOACTBECHHOE
[IOMEILIEHNE, MPEIBAPUTENILHO A00aBUB TyJa SJOBUTHIC BEILECTBA, HAJIWYME KOTOPHIX B
BO3/yxe U OynyT onpenenstbes. [losyyeHne ucciaeayeMbiX ra3oB 1 0T00p npod Bo3ayxa
AJISl AHAJIN3a MPOBOANTH TOJbKO B BBITSKHOM HIKA(Yy.

3. TlpurotoButh npudop YI'-2 kK 0TOOPY MPOOBI: BCTABUTH MITOK B HAMIPABISIOUIYIO BTYIIKY,
JIaBJICHUEM pPYKH Ha TOJIOBKY IITOKAa CXXHMMaTh CHJIB(OH IO T€X MOp, MOKa CTOMOPHBIN
MEXaHM3M He 3a(uKCUpyeT €ero B BEpxHeM oTBepcTuM KaHaBku. Ilocine storo
MPUCOEIUHUTh K [LUIAHTY HEOOXOJMMYIO JUIsl JAaHHOTO KOHKPETHOTO BeEIlecTBa
WHIUKAaTOPHYIO TpYOKy, a €€ IpHU IMOMOLIM HEOOJBUIOrO MEPEXOJHUKA COENUHUTH C
KOJIOOH.

4. HapaBnuBasi ogHOM pyKOW Ha TOJIOBKY HITOKa, APYroil pykoil oTBecTu ctomop 12 u
IpococaTh ONPEIEIEHHbBIN 00bEM HCIIBITYEMOTO BO3/1yXa Yepe3 HHAUKATOPHYIO TPYOKY.

5. Ilo nnuHe OKpaIIeHHOTO CTOJOMKA B MHAMKATOPHOU TPYOKe ONpeAenuTh (HaKTUYECKYIO
KOHLIEHTPALIMIO UCCIIElyeMOro Tasa.

6. Ilo pe3ympTaTaM BBIOJHEHHON paOOTHI COCTABIISIETCS OTUET:

a) Ilpm ommcanum croco0a MOJyYEeHUs] MHAWBUIYATbHBIX BEIIECTB — HEOOXOIUMO
MIPUBECTH COOTBETCTBYIOIINE XUMHUECKHUE PEAKIINY.

6) 3amonHUTH TAOIUILY 2.

B) IlpuBectu cBeieHHS O TOKCHYHOCTH OMPEIENIIEMbIX BEIIECTB U OINPEAETUTHh K
KaKOH TpyIIe MPOMBIIUIEHHBIX 0B OHU OTHOCSATCS.

Tao0mnua 2.

Pe3ynbrathl onpeneneHus KOHIIEHTPAIMU BPEIHBIX BEIIECTB B BO3IyXe ¢ ToMombio YI'-2

Komuuectso
HaumenoBanue Konir-us
BO31yxa, L{BeT okpacku copOeHTa TIIK
BpPEAHOI'O MIPOIYIIEHHOTO BpPEIHOI'O i 2
BCIICCTBA 4epe3 TpyOKy, BCIIICCTBA B MI/M
MUIT Ao Iocre BO31yXe, MI/M>
MPOIYyCKaHUSA MPOIYCKaHUSA

Bce onepauuu ¢ BpeIHbIMHU BelleCTBAMH MPOBOAUTH TOJIbKO B BHITSIZKHOM HIKA(y

JladopaTopHas padora Ne§. Onpenesnenne 6eH30J1a B BO3ayXe.

BbecuBetHas roproyast >KUIKOCTb C XapaKTEPHBIM 3aIllaXOM.

[Tapsl OeH30a, B BBICOKMX KOHIEHTpPALUAX, JACUCTBYIOT TJaBHBIM 00pa3oM Ha
LEHTPATbHYI0O HEPBHYIO CUCTEMY; MPH XPOHMUYECKOM BO3JCHCTBUHM HAONIOAAIOTCS M3MEHEHUS
KpPOBH M KPOBETBOPHBIX OpraHoB. JKuakuii 0eH30.1 pa3apaxaer KOxy.

[Ipyn mpoTaruBaHuM BO3/AyXa, COJAEp)KANIETo OEH30J, Yepe3 HHAWKATOPHYIO TPYOKY C
CHJIMKAresieM, MPOMUTaHHBIM CEPHOKHCIBIM PACTBOPOM HOJATa Kajus, 00pa3yeTcst OKpalIeHHbIH

B TEMHO-CepbIi 11BeT cioif. HyBcTBUTENbHOCTH MeTo1a 0,1 mr/m.
Hmumuposanue 3acpsiznenuss 6030yxa B pabovmx 30HAX MPOU3BOJICTBEHHBIX MOMEIIECHUN OCYIIECTBIISEM
CIEYIOIIM 00pa3oM:
NmuTtnpoBaHue 3arps3HEHHS BO3IyXa OEH30J7I0M, TONYOIIOM, OCH3MHOM OCYIIECTBISCTCS ITyTeM
TTOMEMICHUS B POOUPKU HeOombIioro kommaectsa (0,5-1 MiT) COOTBETCTBYIOIIUX YMCTBIX BEIIECTB.

METOJIUKA ITPOBEJAEHNA PABOTbI

1. [IpoBepHUTh T€PMETUYHOCTH BO3AYX03a00PHOTO YCTpPOMCTBA, JUIs Yero cuib(oH 5
3akaTh MITOKOM | Ha MakCUMajdbHOM oObeMe BO3ayXa M 3a(UKCHPOBATH
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croropoM 12. 3areM mepernyTh pe3UHOBBIN miIaHr 11, 3akaTh ero 1a00paTopHBIM
32)KUMOM, OTBECTH CTOIOp, €CIU IITOK MOcje HEOOJBIIOr0 PhIBKA OCTAHOBUTCS,
npubOp TrepMEeTUYEH, U UM MOXHO M0JIb30BaThcs. Eciin nBmkeHue mroka Oyaer
MPOJIOJKATBCS, MPUOOP HErepMETUYEH; CIEAyeT IPOBEPUTh  IJIOTHOCTH
MIpWJIEraHus IIJIAaHTa K ITYLEPY, YCTPAaHUTh HE FepMETUYHOCTh UJIM B3SITh APYrou
puoop.

2. Bo3myx s aHanu3a OpaTh U3 TNPOOHPKH, HMUTHPYIOUIEH MPOU3BOJICTBEHHOE
[IOMEILIEHNE, MIPEBAPUTEIHLHO H00aBUB TyJa SJOBUTHIE BELIECTBA, HAJIWYUE KOTOPHIX B
BO3yxe U OynyT onpenenstoes. [losydeHne ucciaeayeMbiX ra3oB 1 0T00p npod Bo3ayxa
AJISl AaHAJIN3a MPOBOINTH TOJbKO B BBITSKHOM HIKA(Yy.

3. TlpurotoButh pudop YI'-2 kK 0TOOPY MPOOBI: BCTAaBUTH MTOK B HANIPABIISIOUIYIO BTYIIKY,
JABJICHUEM PYKH Ha TOJIOBKY IITOKAa CXKUMaTh CHWJIB(QOH JI0 T€X IMOp, MOKAa CTOMOPHBIN
MEXaHM3M He 3aduKCUpyeT €ero B BEpXHeM OTBepcTM KaHaBku. Ilocnme storo
MPUCOEIUHUTh K MLUIAHTY HEOOXOJMMYIO JUIsl JAaHHOTO KOHKPETHOrO BeIlecTBa
MHIUKAaTOPHYIO TpyOKy, a €€ IpH IMOMOIIM HEOOJIBLIOro IMEePeXOJHUKAa COECTUHHUTH C
KOJIOOH.

4. HapaBnuBas oAHOM pyKOW Ha TOJIOBKY IITOKa, APYrodl pykoil oTBecTu ctomop 12 u
IpococaTh ONPEIEIIEHHBII 00beM HCIIBITYEMOT'O BO3/IyXa Yepe3 HHINKATOPHYIO TPYOKY.

5. Ilo nnuHe OKpalIeHHOTO CTOJOMKA B MHAMKATOPHOU TPyOKe OnpeAenuTh (GaKTUYECKYIO
KOHLIEHTPALIMIO UCCIIEelyeMOro Tasa.

6. Ilo pe3ympTaTaM BBIOJHEHHON paOOTHI COCTABIISIETCS OTUET:

a) Ilpu ommcanum croco0a TMOJyYEeHHUs] MHAWBUIYATbHBIX BEIIECTB — HEOOXOIUMO
IIPUBECTU COOTBETCTBYIOINE XUMUUECKUE PEAKIIIH.

06) 3anosHUTH TaOIHILY 2.

B) IlpuBectu cBeleHHS O TOKCHYHOCTH OIPEIEISEMBIX BEILECTB M OINPENENINTh K
KaKOH IpyIIe MPOMBIIUIEHHBIX 0B OHU OTHOCATCS.

Tabmnuua 2.

Pe3ynbrathl onpeneneHus KOHIIEHTPAIIMH BPEIHBIX BEIIECTB B BO3IyXe ¢ ToMoIbio YI'-2

Konnuectso
HaumenoBanue 03IIVXa Konir-us
BO3NyXa, L{BeT okpacku copOeHTa TIK
BpPEAHOI'O MIPOMYIIEHHOTO BpPEIHOIO i ;
BeElllECTBA yepes TpyoKy, BEIIECTBA B MI/M
MUIT Ao Iocne BO31yXe, MI/m°
MPOITYCKaHUS MPOIYCKaHUSA

Bce onepauuu ¢ BpeIHbIMHU BelleCTBAMH MPOBOAUTH TOJIbKO B BHITSIZKHOM HIKA(y

JlabopaTopnasi paGora Ne9. OnpenesieHue T0J1yoJia B BO3yXe.

becuBeTHas KMOKOCTh C XapakTEpHbIM 3amaxoM. CMech MapoB TOJYOJa C BO3LAYXOM,
conepxkamias 1,3-6,8% (00bemH.) Tomyosa, 0067a1aeT B3phIBYaTHIMH CBOHCTBAMHU.

B Bo3ayxXe NMpOM3BOJACTBEHHBIX NMOMEIIEHUN TOJIyOJl BCTpedaeTcsi B BHIE mapos. Ilapsr
TOJyOJla B BBICOKMX KOHLEHTPALMSX JACHUCTBYIOT HAapKOTHYeckH. [lnurenpHOe BO3AcHcTBHE
MapoB TOJIyOJia IPU HU3KUX KOHLIEHTPALUAX BbI3bIBAET U3MEHEHUS B KPOBHU.

[Ipu mpoTsAruBaHUM BO3/yXa, COJEPIKAILEro Maphbl TOJIYoJia, Yepe3 MHIUKATOPHYIO TPYOKY
C CWJIMKareyieM, MPOMUTAHHBIM PAacCTBOPOM HMOJaTa KajHs B CEpHOW KucioTre oOpasyercss (B

OTIIMYME JIeHCcTBUS O€H30J1a) TEMHO-KOPUYHEBBIH cioi. UyBcTBUTENbHOCTH MeToaa 0,2-0,3 mr/m.
HMumupomlHue 3A2PA3HEeHUA 603())/)661 B paﬁoqnx 30Hax MPOHU3BOJACTBCHHBIX HOMGHIGHI/Iﬁ OCYIIECCTBIIACM
CJICAYIOINM 06p330MZ
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WmutupoBanne 3arps3HEHHS BO3IyXa OEH30JI0M, TONYOJIOM, OCH3MHOM, OTHIOBBIM CIIUPTOM
OCYIIECTBISIETCSl  ITyTeM TIOMEUleHHs B mpoOupkum HeOompmoro komudectsa  (0,5-1  mim)
COOTBETCTBYIOIINX YUCTHIX BEIIECTB.

METOJIUKA [NPOBEJJEHUA PABOTbI

1. [IpoBepHTh TEPMETUYHOCTH BO3AYX03a00PHOTO YCTPOMCTBA, JUIS 4ero CHilb(oH 5
3aKaTh IITOKOM | Ha MakCUMalbHOM O00beMe BO3IyxXa M 3a(pHUKCHpPOBATH
crtoriopom 12. 3aTem neperHyTh pe3UHOBBIN MIIaHT 11, 3a)KaTh ero J1abopaTopHbBIM
32)KUMOM, OTBECTH CTOIOp, €CIU IITOK MOCcje HEOOJBIIOT0 PhIBKA OCTAHOBHTCS,
npudOp repMeTHUYEH, U UM MOXKHO IO0JIb30BaThes. Ecau ABwkeHue mToka OyneT
MPOJIOJIKATBCS, MPUOOP HErepMETUYEH; CIEeAyeT MPOBEPUTh IJIOTHOCTH
MpUJIETaHus IIJIaHTa K ITYLEPY, YCTPAaHUTh HE FePMETUYHOCTh WUJIH B3SITh APYrou
puodop.

2. Bo3myx s aHanm3a OpaTh W3 TNPOOHPKH, WMUTHPYIOUIEH MPOW3BOJCTBEHHOE
MOMEILIEHNE, MPEIBAPUTENLHO A00aBUB TyJa SJOBUTHIE BEIECTBA, HAIUYUE KOTOPBIX B
BO31tyXxe U OynyT omnpenaensaThes. [losyuenune uceiaenyeMbiX ra3oB 1 0T00p npod Bo3ayxa
AJISl AHAJIU3a MPOBOINTH TOJbKO B BBITSKHOM LIKA(Yy.

3. TlpurotoButh prdOp YI'-2 K 0TOOPY MPOOKI: BCTABUTH MTOK B HAMIPABISIONIYIO BTYIIKY,
JTABJICHUEM PYKH Ha TOJIOBKY IITOKAa CKUMaTh CHJIb(POH 10 TEX MOp, MOKAa CTOMOPHBIH
MEXaHM3M He 3aduKcUpyeT ero B BepxHeM oTBepcTuM KkaHaBku. Ilocnme storo
MPUCOEIUHUTh K [UIAHTY HEOOXOJMMYIO JUIsi JAaHHOTO KOHKPETHOTO BeIllecTBa
WHIUKAaTOPHYIO TpyOKy, a ee IpH IMOMOIIM HEOOJBIIOro IMEepPeXOJAHUKA COCAUHUTH C
KOJIOOH.

4. HapaBnuBasi OJHOM pPYyKOW Ha TOJIOBKY IITOKA, IPYroil pykod oTBecTH cromop 12 u
pococaTh ONPEIEIEHHbII 00beM HCIIBITYEMOT'0 BO3/IyXa Yepe3 HHINKATOPHYIO TPYOKY.

5. Ilo nnwHE OKpAIIeHHOTO CTOJOWKA B MHAMKATOPHOW TPYOKE OMpeNeiuTh (PaKTHYECKYIO
KOHLIEHTPALIMIO UCCIIEeyeMOro rasa.

6. Ilo pesynbTaTam BBINOJIHEHHON paOOTHI COCTABIISIETCS OTYET:

a) Ilpu ommcanuu crocoba MoyryueHUs: UHAMBUAYAJIbHBIX BEUIECTB — HEOOXOIUMO
IPUBECTH COOTBETCTBYIOIINE XUMUYECKUE PEAKIIUH.

06) 3anoyHUTH TaOIHILY 2.

B) IlpuBectu cBeieHHS O TOKCHYHOCTH OTMPEIENISEMbIX BEIIECTB M ONPEACTUTh K
KaKOU I'pyIIIe MPOMBIIIJICHHBIX SJI0B OHU OTHOCSITCSL.

Tabmnuua 2.

Pe3ynbTathl onpeneneHus KOHIIEHTPAIMKA BPEAHBIX BEUIECTB B BO3AyXe ¢ TOMOIIbI0 YI'-2

H KomunuectBo K
auMEHOBaHHUE OHILI-USI
BO31yXa, LIBeT okpacku copOeHTa H TIK
BPEHOTO MPOMYILEHHOro BPEIHOTO il ;
BEIECTBA uepe3 TpyoKy, - BEIECTBA B MI/M
MIT Mo oere BO31yXe, MI/M>
NPOITYCKaHKs HPONYCKAHKS

Bce onepanum ¢ BpeAHbIMHA BEIIECTBAMU IPOBOAUTD TOJBKO B BBITSKHOM mlca(])y

JlabopaTopnasi pa6ora Nel0. Onpenesienne aneruieHa B BO3AyXxe.

becuseTHblil raz 6e3 3amaxa. HempusTHBIN 3amax aneTusieHa, MOJYy4eHHOTo M3 Kapouaa
KaJblUsg, OOYCIOBJIEH MPHUMECSMH TJaBHBIM 00pa3oM MBIIIBIKOBUCTOrO M (ochopuctoro
Boj0poa (apcuHoM U pochuHom). [1710X0 pacTBOpUM B BOJIE, XOPOLIO pacTBOPUM B aretone. C
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BO3JIyXOM 00pa3yeT B3phIBYATHIE CMECH — HIDKHSIS TpaHUIa B3pbiBa cooTBeTcTBYET 1,5-3,5%
(oObemH.) areruneHa; BepxHsisi rpaHuna 52,2-82%. OcoOCHHO CHIIBHO B3PBIBAETCS CMECh,
conepxamas 1 ooObeM arermieHa B 9 oobeMax Bo3ayxa.

AeTHIIEH Majlo TOKCHYEH, BO3MOXHBI OTPABIICHHS IPHUMECSIMH K HEMY, TJIaBHBIM 00pa3oM
dochopucteiM BogopogoM (pochuroM). B OONBIIMX KOHIEHTPAIUAX YHUCTHIA alleTHIICH
JNENUCTBYET KaK HAPKOTHK.

[Ipn mpoTsaruBaHUM BO3/yXa, COAEPIXKAIIErO AleTUJICH, Yepe3 MHIUKATOPHYIO TPYOKY C
CHJTUKAareJjieM MpONMTAaHHBIM CEPHOKHCIIBIM PacTBOPOM HOIaTa Kanus, 00pa3yeTcs OKpamieHHbIH
B CBETJIO-KOPUYHEBBII LBET CJOH, JUIMHA KOTOPOTO IPOMOPIHOHANIBHA KOHIEHTPAIUU

areTusieHa B Bo3ayxe. YyBcTBuTenbHOCTh MeToa 0,14 mr/m.
HUmumuposanue 3azpsasnenust 6030yxa B PpabOYMX 30HAX MPOU3BOJICTBEHHBIX IOMEIICHUNA OCYIIECTBIISICM
CIICAYIOIIUM 00pa3oM:
I/IMI/ITI/IpOBaHI/Ie 3arps3HCHUA BO3JyXa AlCTUJIICHOM OCYHICCTBJIACTCA NYTEM IMOMCELICHUSA B HpOGI/IpKy
HeOonburoro kycouka (0,5-1 r) kapOuaa Kaublys ¥ BOJBI.

METOJUKA INPOBEJAEHUA PABOTbI

1. [IpoBepuTh T€PMETUYHOCTH BO3/1yX03a00pHOTO YCTPOMCTBA, /ISl Yero CHiIbPoH 5
3aKaTh INTOKOM 1 Ha MakcHUMaJbHOM O0O0beMe BO3ayXa U 3a(UKCHPOBATh
crtoriopom 12. 3aTem meperHyTh pe3UHOBBIN MIIaHT 11, 3a)KaTh ero 1abopaTopHBIM
3a)KMMOM, OTBECTU CTOIOpP, €CJIM IITOK IMOCJe HEOOJIBIIOr0 PbIBKA OCTAHOBUTCS,
puOOp TepMEeTHYEH, U UM MOXKHO TO0JIb30BaThcs. Eciau ABMkeHue mToka Oyaer
MPOJIOJKATHCS, MPUOOpP HErepMeTHueH; CleIyeT MPOBEPUTh IJIOTHOCTb
MPUJIETaHMs NUIAHTA K ITYLEPY, YCTPAHUTh HE T€PMETUYHOCTh WIH B3SITh APYrOU
puodop.

2. Bo3nyx mns ananmsza Oparh W3 TOPOOMPKH, HMUTHPYIOIMIEH MPOW3BOJACTBEHHOE
MOMEILIEHNE, MPeBAPUTENLHO A00aBUB Tyla SIOBUTHIE BELIECTBA, HAIMYUE KOTOPHIX B
Bo3ayxe u OyayT onpenensatbes. IlosrydyeHue ncesieqyemMbiX ra3oB 4 0T60p nmpod Bo3ayxa
JJIsl AHAJIN3a NIPOBOJMTH TOJIBKO B BBITSIKHOM LIKady.

3. IIpurotoButs npubdop YI'-2 k oT60py npoObI: BCTABUTH LITOK B HAMIPABJISIONIYIO BTYJIKY,
JTABJICHUEM PYKH Ha TOJIOBKY IITOKAa CKMMaTh CUIb(GOH [0 TeX MOp, MOKAa CTOMOPHBIH
MEeXaHW3M He 3aduKcupyeT ero B BepxHeM oTBepcTuM KkaHaBku. I[locnme storo
MPUCOECIUHUTh K [UIAHTY HEOOXOJMMYIO JUIsi JAaHHOTO KOHKPETHOTO BeIlecTBa
WHIUKATOPHYIO TPYOKy, a ee Ipu IMOMOILIM HEOOJBUIOrO MEepPeXOJHHUKA COCIUHUTH C
KOJIOOH.

4. HapaBnuBas OOHOW pyKOW Ha TOJIOBKY IITOKa, APYroil pykoil oTBecTu cTomop 12 u
IpOcocaTh OMPEIEIICHHBII 00beM UCIBITYEMOT0 BO3/lyXa Yepe3 HHINKATOPHYIO TPYOKY.

5. Ilo nnuHe OKpaIIeHHOTO CTOJNOMKA B MHAMKATOPHOU TPYOKe ONpeAenuTh (HaKTUYECKYIO
KOHIIEHTPALIMIO UCCIIEyeMOT0 Ta3a.

6. Ilo pesynbTaTam BBINOJIHEHHON paOOTHI COCTABIISIETCS OTUET:

a) Ilpu ommcanuu crocoba MoyuyeHUs: WHAMBUAYAIbHBIX BEUIECTB — HEOOXOIUMO
IIPUBECTH COOTBETCTBYIOIINE XUMUUYECKUE PEAKIIUH.

06) 3amomHUTH TAOIUILY 2.

B) IlpuBectu cBeleHHS O TOKCHUYHOCTH ONpEIENSEMBIX BEIIECTB M ONPEAEIUTh K
KaKOH I'pyIIIe MPOMBIIIJIEHHBIX SI0B OHU OTHOCSITCSL.

Tabmumna 2.

PC3YJ'ILT3.TLI OMpCACIICHUA KOHICHTPAUN BPCAHBIX BCHICCTB B BO3AYXEC C TIOMOIIBIO VI-2
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KomuuectBo
HaumenoBanune Konir-us

BO3/1yXa, IIBet okpacku copbeHTa TIIK
BpCAHOI'O MIPOMYIICHHOTO BpCAHOI'O H é
BELIECTBA uepes TpyOKy, BellecTBa B | MI/M

MIT o Toce BO37yXe, MT/M°
MpOoITyCKaHuA IMPOITyCKaHUsA

Bce onepanuu ¢ Bp€AHBIMH BE€IIECTBAMHA IMMPOBOJAUTD TOJBKO B BBITSI?)KHOM lmca(])y

7 TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

Jlanublit Bu paboThl HE pexycMoTpeH Y11

8 MNEPEYEHDb BOITPOCOB K 3AYETY
Jaiite onpenenenne TepMHUHA «BPEAHbIE BELIECTBa» ?
Ha yem ocHOBaH nmpuHIHI paboTHI Ta3oaHanu3aTopa YI'-2?
Haznavenue u npuHIAI 1eHCTBUS HHANKATOPHON TPYOKH.
HazoBure (aktopsl, onpenensomue 1eiicTBie BpeAHbIX BEIECTB HAa OpraHu3m?
Yro takoe ITJIK?
UYewm onacHo npesbimenue [1IJIK?
MexaHu3M JAeUCTBHS BPEIHBIX BEIIECTB.
Knaccugukanuu BpeHbIX BELIECTB.
Mepsl U cpeacTBa 3aliMTBl OT BO3ACHCTBUSA BPEIHBIX Ta30B W MapoOB HAa OPraHu3M
YEJI0BEKa.
10. Ha yem ocHOBaHBI METO/IbI OTIPEICIICHUS COJIEP>KaHUSI BPEIHBIX BEIIECTB B BO3IyXe?
11. Kakum 00pa3oM OCYIIECTBISACTCS HMUTHPOBAHHE 3arps3HCHUS] BO3yXa BPEIHBIMHU
BeIlleCTBaMH B JaHHOU J1abopaTopHOi padboTte?
12. IIpupoaooxpaHHOEe HOPMUPOBAHUE BO3ACUCTBHSI HA OKPY)KAIOLIYIO CPELY.
13. Ucnonb3oBaHue pecypcoB U TOTOBOM MPOAYKIIMU KaK BO3AEUCTBHE HA OKPYKAIOUIYIO
MIPUPOJIHYIO CpENy.
14. XapakTepucTuka BO3/IeHCTBUS IPOU3BOACTBA HA PUPOIHYIO CPEAY U KIIUMAT.
15. BiusiHue XMMUYECKUX 3arps3HSIONINX BEIIEeCTB Ha Ouocdepy.
16. Lemu, pyHKIMA 1 GOPMBI IKOJIOTHIECKOTO KOHTPOJIS.
17. Cucrema BUJIOB 3KOJOTHYECKOTO KOHTPOJIS (TOCyJapCTBEHHBIN, BEIOMCTBEHHBIH,
MIPOU3BOJICTBEHHBIN U OOIIECTBEHHBIN KOHTPOJIb) U UX OpraHu3alusl.
18. Dxonoruyeckas cinyxx6a npeanpusitusi. HanpapneHus nesaTeabHOCTH MPOU3BOACTBEHHOTO
3KOJIOTUYECKOI0 KOHTPOJISI Ha MPEAIPUSITHH.
19. ®opMbI yueTHOM TOKYMEHTAIIMHU IO SKOJIOTHUYECKOMY KOHTPOJIIO.
20. IIporpammsl U TpadUKH IPOU3BOICTBEHHOTO SKOJIOTHYECKOTO KOHTPOJIA.
21. Knaccuukaius cpeicTB 3KOJIOTMUECKOr0 KOHTPOJISL.
22. CoBpeMEHHOE aHATUTHYECKOE 000PYAOBaHUE [T HKOJIOTHUYECKOTO KOHTPOJIS.
23. KoHTpoJIb 3arpsA3HSAIONINX BELIECTB B BO3IAYXE.
24. O600111eHHBIE TOKA3aTENN IPU KOHTPOJIE 3arpsA3HEHNS CTOYHBIX BOJI.
25. MeTo/ibl KOHTPOJISI 3arpsS3HEHUS TTOYB.
26. Opranu3aiys KOHTPOJIs 3a paboTOM ra3004MCTHOIO 000PYAOBaHUS. DKOJOT HUECKHI
NacopT UCTOYHUKOB 3arpsi3HEHUH.
27. IIpon3BOACTBEHHBIN aHATUTUYECKUN KOHTPOJIb O0BEKTOB OKpY»Kaloliel cpebl B pailoHe
pacrosiokeHus: HepTeXuMUYeCKUX MPOU3BO/ICTB.
28. OueHka 3arpsi3HeHUs CTOYHBIX BOJ NpeAnpusaTusiMu Hedrerazosoro kommuiekca (HI'K).
29. [Ipon3BOACTBEHHBIN SKOJIOTMYECKHI KOHTPOJIb Ha 00BEKTaX pa3MelIeHHs OTXOJIOB.

CoNORr~ WD E
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30. [IpoGiemMbl ¥ IEPCTIEKTUBBI Pa3BUTHS IPOMBIIIIICHHOTO 3KOJIOTUYECKOTO KOHTPOJIS.
31. Metozp! ynpaBieHHs Ka4eCTBOM OKPY)KAIOLIECH CpeIbl.

10 CAMOCTOSATEJBHASA PABOTA OBYYAIOLIUXCSA

Coneprxanue, TpeOOBaHUsI, YCIOBUS U TMOPSJOK OpPraHU3AIMH CaMOCTOSITEIbHOM
paboThl OOyYarOMIUXCS ¢ y4eTOM (POpMBI OOydYeHHUsI OMpPEACNIeTCS B COOTBETCTBUHU C

«[Tomoxenuem 00

opraHu3aiuu

CaMOCTOSTEJILHON

paboThI

00yJaronuxcs»,

yTBEpKJIeHHbIM YueHbIM coBeToM Y'Y (mporokon Ne 8/268 ot 26.03.19 1.).
®opma 00yueHus: OUHas.

Ha3panue pa3aesioB 1 TeM Bun camocToATebHOH padoTh Oo0bem B ®opma
yacax KOHTPOJIsA
Tema 2. | [Ipopaborka yueOHOro Marepuaga ¢ 2 BBHIGOPOUHAs
7 HCTOJIb30BaHUEM B HO-
HpOI/IzBOJICTBevHHBH/I CIIOJIb30BaHUE pecypco yueoHo npoBepKa BO
9KOJIOTUYECKUU KOHTPOJIb: MCTOOAUYECCKOIO U HHq)OpMaHPIOHHOFO
aHATH3 BOJbBI, BO3AyXa obecrneueHns UCIUIIINHEL. BpeMst
2 o
IIPOU3BOICTBEHHbIIT IloaroroBka K yCTHOMY OMpPOCY. AyTUTOPHBIX
TeXHHYECKHH KOHTPOIT. IMoaroroska K ciave 3ayera. 3aHATUI;
BKITIOUEHHE
BOIIPOCOB Ha
HUTOTOBOM
3aHSTHH, Ha
3adere
Tema 3. OO0bekTrl | [IpopaboTrka yueOHOro Martepuama ¢ 2 BHIOOPOUHAs
KOHTPOJIA: HpO6I>I BOJIBI, HCIIOJIb30BAHHUEM peECypCcoB y‘Ie6HO- IpoBepKa BO
3arpS3HEHHOCTH obecriedenys JUCIUILINHBL Bpems
IloaroroBka K yCTHOMY OIpocy. AYTMTOPHBIX
Iloaroroeka k crade 3adera. 3aHATUH;
BKITIOUECHHE
BOIPOCOB  Ha
HUTOTOBOM
3aHSTHH, Ha
3adere
Tema 4. O0pa3upl cbipbs u | [Ipopabotka y4ebHOro Mmarepuana c 2 BBIOOpOYHAS
rOTOBOM MPOAYKIMU Ha | HCIOIb30BaHHEM  PeCypcoB  ydeOHO- IIpOBEpKa BO
IPOH3BOICTBE METOJIUYECKOTO0 ©  WH(OPMAIMOHHOTO BpeMs
o0ecrieueHus TUCIUTUTHHEL. AYTOPHBIX
[TonroroBka K yCcTHOMY OIpPOCY. .
3aHATUH;
ITonroroBka k ciaue 3aderta.
BKITFOUEHHE
BOIPOCOB  Ha
HUTOTOBOM
3aHSTHH, Ha
3auere
Tema 5. O6pasibl coipbst U | [IpopaboTka  yueOHOro Marepuana c 2 BBIOOpOYHAsT
rOTOBOH TIPOAYKIMHM Ha | HCIOJB30BaHHEM  PECypcoB  y4eGHO- IIpOBEpPKA BO
TIPOM3BOJICTBE METOANYECKOr0 ¥ MH(OPMAILIOHHOTO BpeMsL
obecrieueHus TUCIUIUINHB. AYHTOPHBIX
[loaroroBka K yCTHOMY ONpoCy.
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HOILFOTOBKa K Cca4de 3a4cra. BaHﬂTHﬁ;
BKJIFOUCHHE
BOIPOCOB  Ha
HUTOrOBOM
3aHITHUH, Ha
3auere
Tema 6. Beibop meroauku | [Ipopabotka yueOHOro Marepuana c 2 BBIOOpOUHAS
BBINOJIHEHUS M3MEPEHMIA, | HCIIONB30BAHHEM  PECYypCoB  y4eGHO- IIPOBEPKA BO
OCHOBaHHI)IfI Ha METOAUYCCKOI'O u I/IH(bOpMaHI/IOHHOI“O BpeMsI
NOHMMAHMM  Cyl(HOCTH | OOCCTICHCHHS HCIHILIMHEL. ayIMTOPHBIX
Hauboee BaKHBIX | LIOATOTOBKA K YCTHOMY ONPOCY. SaHSTHIA;
QHAJUTUYECKUX METOJO0B Tonroroska x caase 3aera. BKJIFOUCHHE
" 3a7a4 BOIPOCOB  Ha
HUTOrOBOM
3aHITHUH, Ha
3a4ere
Tema 7. IlepeoOyuenne u | IIpopabGorka ydebHOro Marepmana c 2 BBIOOpOYHAsT
[IOBBIIIICHHE UCIOJIb30BAHMEM  PECYPCOB  y4eOHO- TpoBEpKa BO
KBaTU(HUKAIMY MepcoHana | METOIMYECKOro  n UH(POPMALIOHHOTO BpeMs
o0ecrieueHus AUCIUTUTHHBL. ayJIMTOPHBIX
IToaroroBka K yCTHOMY OIIpocy. ..
IToaroroBka K caave 3adera. SAHATIH,
BKITIOUCHHE
BOIIPOCOB  Ha
HUTOTOBOM
3aHSTHH, Ha
3a4ere
Tema 8.JIaboparopusie | [IpopaGorka yuebHOro Martepuana ¢ 2 BBIOOpOUHAS
ycnoBus. TpeGoBanus K | HCIOIB30BAaHHEM — PeCypcoB  ydeOHO- MIpOBEpPKA BO
YCIOBHSIM paboOThI METOANYECKOr0 ¥ WH(OPMAIOHHOTO BpeMs
obecrieueH sl TUCIUTUINHBI. AYHTOPHBIX
[MoaroroBka K yCTHOMY OMpPOCY. ..
IToaroroBka K caaue 3ayera. SAHATIH,
BKITIOUCHHE
BOIIPOCOB  Ha
HUTOTOBOM
3aHSATHH, Ha
3ayere
Tema 10.Crangaptabie | [Ipopaborka ydyeOHOro Marepuana c 2 BEIOOpOYHAS
00pasipl, MCIOJIb30BAaHUE | HCIONB30BAHACM — PECYpCOB  y4eOHO- IIpOBEpKa BO
MX U TPagyHpOBKH W | MCTOJHMYCCKOrO | WHPOPMAITUOHHOTO BpeMst
KOHTPOJIS M3MEPUTEIbHbIX | 00CCTICICHH MCIHILIHHEL. ayTUTOPHBIX
Hpoueyp. [ToaroroBka K yCTHOMY OMpPOCY. —
IMoaroroBka K caaue 3ayera.
BKITIOUCHHE
BOMPOCOB  Ha
HUTOTOBOM
3aHSATHH, Ha
3auere
11 YYEBHO-METOJANYECKOE U UH®OOPMAIIMOHHOE OBECIIEYHEHUE
JUCIHUIIIINHBI
a) Cnimcoxk peKoMeHyeMoii JTuTepaTyphl
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1. Kopotkos, B. C. Metponorusi, cTangapTu3anus u ceprudukanus : yaebnoe nocodue / B. C.
KopoTtkos, A. U. AdponacoB. — Tomck : ToMckuii monmmTexHuueckuii yausepcurer, 2015, —
187 c. — ISBN 978-5-4387-0464-5. — TekcT : 3neKTpOHHBIH // DIEKTPOHHO-ONOIHOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/34681.html

2. AnexceeBa, H. B. Ilpomeccsl u ammaparbl 3aluThl OKPYKAIOIIEH cpelnsl B HeTErazoBoOi
otpaciu : yuebHoe mocodbue / H. B. AnekceeBa, E. B. PomanoBa. — Tam0oB : TamOoBckuii
roCyJapCTBeHHBIN TexHnueckunii yausepcuter, DbC ACB, 2020. — 81 ¢. — ISBN 978-5-8265-
2277-6. — TekcT : aneKTpoHHBIN // DnekTponHo-0ubmmoteynas cucrema IPR BOOKS : [caiit].
— URL.: https://www.iprbookshop.ru/115739.html

3. beikoB, A. II. Mnxenepnas skosorus. Yacts 1 : yuebHoe mocobue / A. II. bbikoB. —
HoBocubupck : HoBocubupckwuii rocyapcTBeHHBIN TexHHUecKuii yauBepeutet, 2011. — 208 c.
— ISBN 978-5-7782-1634-1. — TekcT : 3/eKTpOHHBIN // DNEeKTpOHHO-OMOIMOTEeYHAsT cCUCTEMa
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/44925.html

JlomostHuTEIBHAS

1. Hukonaes, M. . Metposorusi, craniapTusaiusi, cepTuduKaius u ynpaBJieHHe KaueCTBOM /
Huxomaes M. U. - Mocksa : Hanmonansnslii OtkpsiTeil YHUBepcuteTr "MHTYUT", 2016. -
Texcr : onexrponnsi // OBC "KoncymeranT crymenta" : [cait]. - URL
https://www.studentlibrary.ru/book/intuit_145.html

2. AnexcanapoBa, J. A. AHamuTHdeckas XuMus B 2 kHuraxX. Kaura 2. OU3NKO-XUMUYECKHUE
METO/Ibl aHaJIN3a : y4eOHUK U MPAKTUKyM 171 By30B / O. A. Anekcanaposa, H. I'. TaiinykoBa. —
3-¢ u3a., ucop. u gon. — MockBa : M3matensctBo FOpaiit, 2020. — 344 ¢. — (Bricmee
obOpazoBanue). — ISBN 978-5-534-09460-2. — Texkcr : anextponHb // OOpa3zoBarenbHas
mwiargopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/450453

Y4eOHO-MeTOAMYECKAS:

1. AnpapeeBa T. C. CrangapTu3anus u cepTU(dUKAIIST MaTEPHAIOB | METOAMYECKUE YKa3aHUS
JUISL BBITIOJIHEHUS JIa0OPATOPHBIX pabOT M CaMOCTOSTENIbHON PabOThI CTY/IEHTOB HalpaBICHUS
noarotoBku 04.03.01 Xumus / T. C. Auapeea; Ynl'Y, Dkon. dak. - YassHosck : Yil'V, 2019. -
34 c. - HeonmybnukoBaHHBIHN pecypce. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/10926 . - Pexxum goctyna: 9bC Yiul'Y. - Tekcr :
3JIEKTPOHHBIN.

CorJlacoBaHo:

Hauanpuuk otaena HB Yal'V / Okynesa U.A./ //a/,/

JIO/KHOCTD COTPY/IHMKA HAYUHOI ONOINOTEKH DOUO /ﬁo,'umc:,

10.06.2021
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0) nporpaMMHoe obecneyeHue
1. MicrosoftOffice
2. OC Windows Professional
3. Awdrtumriaruar BY3

B) IIpodeccuonaibHbie 6a3bl JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. D1eKTpOHHO-OMOINOTEYHBIE CUCTEMBI:

1.1. IPRbooks : anekrpoHHO-0MONMMOTEYHAs cucTeMa : calT / rpymnmna komnanuil A [1u
Ap Memua. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: mis
3apEruCcTPUp. MOJIb30BaTeNEH. - TEKCT : ANEKTPOHHBIN.

1.2. IOPAUT : snekTpoHHO-OMGmMOTeuHas cuctema : cailt / OOO DiekTpoHHOE
usnarenscTBo FOPAMT. — Mocksa, [2021]. - URL: https://urait.ru. — Pesxum pocryma: s
3apEruCcTPUp. MOJIb30BaTeNEH. - TEKCT : AIEKTPOHHBIN.

1.3. KoHcynpTaHT CTyAeHTa : D3JIEKTpOHHO-OmOmmoTeuHas cucrema : caiitr / OOO
[Momutexpecype. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum noctyma: st 3apeructpup. nojiab3oBareneil. — TEeKCT : 3JeKTPOHHBIM.

1.4. KoHcynbTaHT Bpaua : 3JeKTpOHHO-OMOIMoTeuHas cucrema : cailt / OOO Beiciias
IIKOJIA OPraHu3alMi W  YIOPaBJICHUA 3ApaBOOXpaHEHHEM-KOMIUIEKCHBIA  MEIUIIMHCKHAN
KoHcanTHHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum noctyma: mis
3apEerucTpUp. MoJib3oBaresend. — TeKCT : AEeKTPOHHBIN.

1.5. bonpirast MmenuuuHCKas OMOIMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMa © CalT /
OOO byxkar. — Tomck, [2021]. — URL.: https://www.books-up.ru/ru/library/ . — Pexxum mocryma:
JUISL 3apETUCTPUP. MOJb30BaTeNeh. — TEKCT : 3IIEKTPOHHBIM.

1.6. Jlanp : snexkTpoHHO-OMONMHMoTeuHas cucrema : caut / OOO DbC Jlawp. — CaHKT-
ITetepoypr, [2021]. — URL: https://e.lanbook.com. — Pexxum moctyma: mas 3aperucTpup.
0Jb30BaTenel. — TEKCT : 3JEeKTPOHHBIN.

1.7. Znanium.com : 3aeKTpOHHO-OMOIHOTeYHass cuctema : cait / OOO 3uaHHyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexum mocTyma : Ui 3aperdcTpHp.
oJb30BarTesnel. - TeKCT : 3IeKTPOHHBI.

1.8. Clinical Collection : koekuusi Il MEIUIMHCKAX YHUBEPCUTETOB, KIWHUK,
MEIUITUHCKUX OMOIMOTEK /l EBSCOhost : [mopTan]. - URL.:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
e97828f9f7e1%40sessionmgrl02 . — Pesxxum noctyma : Jjisi aBTOpU3. MoJib3oBaTeneil. — Teker :
3JIEKTPOHHBIM.

1.9. Pycckuil s3bIK Kak WHOCTPAHHBIA : AIIEKTPOHHO-O0pA30BaTENbHBIA pecypec A
MHOCTpaHHBIX cTyaeHTOB : callT / OO0 Komnanus «Ait [lu Ap Meauna». — Capatos, [2021]. —
URL: https://ros-edu.ru. — Pexum moctyma: sl 3aperucTpup. Imosib3oBarened. — Teker :
JJIEKTPOHHBIN.

2. Koncyabsrantllimoc [DnekTpoHHBIN pecypc]: cnpaBouHas mpaBoBas cuctema. /000
«Koncynprant [lmroc» - OnekrpoH. nas. - Mocksa : Koncynerantlimroc, [2021].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TaHUI:

3.1. ba3a naHHBIX MEepHOAMYECKUX U3JAHUH : 3eKTpoHHbIe *)ypHansl / OO0 NBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum poctyma : uis
ABTOPU3. MOJIB30BATENEN. — TEKCT : 3JIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snektponHass Oubmuoteka : caidt / OOO Hayunas
OnekrponHas bubmuoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum nocryna : ams
aBTOPU3. MOJIB30BATENIEN. — TEKCT : 2JIEKTPOHHBIN

3.3. «Grebennikony : anextponnas oudmuoreka / U] I'pedbennukos. — Mocksa, [2021]. —
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URL:  https://id2.action-media.ru/Personal/Products. — Pexum poctyma : Jyis aBTOpH3.
[10J1b30BaTeNeH. — TEKCT : AJEKTPOHHBIM.

4. HaunuonananHas IJICKTPOHHAas oudIMOTEKAa SJICKTPOHHAaA OonoIMoTeKa
(bellepaJH)Haﬂ rocygapCTBCHHaA I/IH(l)OpMaIII/IOHHaﬂ cucrema : caut / MI/IHI/ICTepCTBO KYJIbTYPbIL
P® ; PI'b. — Mocksa, [2021]. — URL: https://H36.pd. — Pexxum moctyma : nmist mosib3oBaTeseit
Hay4yHOU OMOIMoTeKH. — TEKCT : 37EKTPOHHBIM.

5. SMART Imagebase I EBSCOhost : [mopra]. — URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum poctyma : Ui aBTOPH3.
noJsib3oBareneil. — M3o0pakeHue : 3eKTpOHHBIE.

6. ®enepaiabHble HHPOPMAIHOHHO-00pa30BaTe/bHbIE MOPTAJIbI:

6.1. EnnHoe OKHO JiocTyma K 00pa3oBaTelbHBIM pecypcam : QeaepalbHbIi mopran /
yupeautens ®IAOY IO HPI'OIl m UT. — URL: http://window.edu.ru/ . — Tekcr :
JJIEKTPOHHBIH.

6.2. Poccwuiickoe oOpazoBanme : (enepanbHbId moptan / yuapeaurear OIAOY IO
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TeKkcT : 3IeKTPOHHBIIA.

7. O6pa3oBarenbHble pecypebl Yal'y:

7.1. Dnexrponnass 6ubmmoreka Ynl'Y : momyne ABUC Mera-ITPO / OO0 «Jlata
Dkempece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum moctyma : s mojb3oBaresieit
HayyHOU OnOInoTeku. — TEKCT : 37eKTPOHHBIM.

Cor.1acoBaHo: %«/
3am.zau. YUTuT Knoukosa AB. //7// /77" | 17.06.2021

JlommkHocTh cotpynnuka YUTuT 0)5(0) HOJIHCh JaTa

10 MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHME HAYYHO-
NCCIEAOBATEJbCKOU PABOTBI

VYuebHas ayautopus 225 ans NpOBEACHUs JEKUUM, 3aHATUH 71a00paTOpPHOro THIIA,
IPYNIIOBBIX M HMHIMBUAYAJIBHBIX KOHCYJIBTALUW, TEKYILEr0 KOHTPOJSI U IPOMEXYTOYHOHU
arrectauud (¢ HaOOpOM  JIEMOHCTPALMOHHOI'O  OOOpyAOBaHMS Juid  oOecredeHus
TEMaTUYEeCKUX WJUIIOCTPALlMd B COOTBETCTBUM C paboyeil NporpaMMoN TUCLHMIUIMHBI).
[TomerieHne yKOMIUIEKTOBAHO CIIELUAIN3UPOBAHHONW MeOesblo Ha 24 MOCaJOYHBIX MECT U
TEXHUYECKUMHU CpEJCTBAMM: HKpaH HACTEHHbIH, Jocka ayautopHas. Pabouee wmecto
npenonaasatenst, WI-FI, uatepner. [1nomans 42,93 kB.M.

YueOHas ayIuTopus JUIsl CAMOCTOATEIbHON paboThl cTyaeHToB 230 ¢ noctynom k ObC.
JUIs  caMOCTOSTenbHOUW paboTel crymeHToB, Wi-Fi ¢ gocrymom k OJOHOC, D5bC.
KomnbroTepHbIif  Kiacc YKOMIUIEKTOBaHHBIM —CHENMaIM3UpOBaHHOM Mebenpio Ha 32
MOCAJOYHBIX MECT M TEXHHYECKMMHU cpencTBamu oOydeHuss (16  mepcoHambHBIX
KOMIBIOTEPOB) ¢ TocTynoM k cetn «Muteprery, JUOC, OBC. Inomanap 93,51 kB.M.

YuranbHelii 3251 HayyHOU Oubnuoreku (ayauropus 237) ¢ 30HOM Ul CaMOCTOSTEIbHOM
pabote, Wi-Fi ¢ gocrymom k OHOC, DOBC. Ayautopuss yKOMIUIEKTOBaHA
CelMaNnu3upoBaHHON Mebenbto Ha 80 MOCaJOYHBIX MECT M OCHAIlleHAa KOMIIBIOTEPHOM
TEXHUKOHU ¢ goctynoM k cetn «MHTeprer», JUOC, OBbC, skpanoMm u npoekropom. Ilnomans
220,39 xB.M.

11 CIIEIMAJIBHBIE YCJIOBUSA JIAA OBYYAIOIIUXCSA C
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OI'PAHUYEHHBIMHA BO3MOXHOCTAMMU 310POBbS (OB3) U
HNHBAJINI0OB

Obyuatommecss ¢ OB3 u uHBaIMABI NPOXOIIT MPAKTUKY COBMECTHO C JPYTrHMH
oOyyaromumucs (B ydeOHOM Tpymnme) WIM WHIUBUAYaIbHO (IO JIMYHOMY 3asiBICHUIO
oOyyJaromerocsi).

Ormpenenenre MeCT MPOXOKACHHUS TPAKTUKHU Uil oOydarommxcs ¢ OB3 u uHBanmaos
OCYIIECTBIISICTCS C YI€TOM COCTOSIHHSA 37I0POBbSI U TPEOOBAaHUH K WX AOCTYIMHOCTH ISl JTAHHOM
kareropun oOyudaromuxcs. [Ipu omnpeneneHun MecT U yciaoBUHM (C y4€TOM HO30JIOTMYECKOMN
TPYIIIBL W TPYNIbl  WHBAIMJIHOCTH  OOyYaromerocs) NPOXOXACHUS  y4eOHOU U
MIPOM3BOJICTBEHHOW TMPAKTUK JUIS JAHHOW KaTEerOpUH JIMI[ YYUTHIBAIOTCS WHIUBUIYaIbHBIC
OCOOEHHOCTH OOY4YaloIIMXCs, a TakXke PEeKOMEHJALUUHU MEAUKO-COMAIbHON 3KCIEePTU3HI,
OTPaKECHHBIE B MHANBUAYATHHOMN MIporpaMMe peabrINTaINK, OTHOCUTEIHFHO PEKOMEHI0BAHHBIX
YCIIOBUH U BUJOB TPy/a.

[Ipn omnpeneneHun mecra npakTuku s oOydarommxcsi ¢ OB3 u mHBanumoB ocoboe
BHUMAaHUE yJeseTcsi 0€30MacHOCTH TPpyJa M OCHAIICHUIO0 (000PYJOBaHHIO) pabodero Mecra.
PaGoune mecTta Ha MpakTUKY NMPEAOCTABISAIOTCS NPO(UIBLHON OpraHu3alrel B COOTBETCTBUU
CO CIIeAYIOIIUMH TPEOOBaHUSAMMU:

—  naa odyyawmuxcsa ¢ OB3 u uHBaIMI0OB MO 3peHHI0 - CJAOOBMASIIMX: OCHAIICHUE
crenuagbHoro pabodyero mecta OOUMM U MECTHBIM OCBELIEHHEM, OO0eCIeunBaoIuM
OecrpensITCTBEHHOE HAaX0XJI€HHE yKa3aHHBIM JIMIIOM CBOEro pabodero Mecra M BBINOJHEHHE
MHIUBUAYAJIBHOTO 33aJaHus; HATMYKNE BUICOYBEIHUNTENEH, JTyT;

— g o0yyaomuxcss ¢ OB3 u uvHBaIMIAOB 1O 3pPEeHMI0O - CJeNbIX: OCHAICHUE
CHelHaIbHOTO paboyero Mecra THQPIOTEXHUYECKMMH OpPUEHTUpPAMHU M YCTpPOMCTBamMH, C
BO3MOJKHOCTBIO HCIIOJIB30BAaHUS KPYIMHOTO penbeHO-KOHTpacTHOTO mpudTa u 1mpudra
Bpaiins, aKyCTUYECKUMU HABUTALIMOHHBIMU CpeICTBaMH, o0ecneunBaroIUMU
OecIpensITCTBEHHOE HaX0K/IEHUE yKa3aHHBIM JIMIIOM CBOEro paboyero MecTta W BBINOJIHEHHE
WHIUBUAYAIBHOTO 33aJaHUS;

—  naa odoyyaromuxcsa ¢ OB3 n mHBaIMA0OB MO CJIyXy - ¢Ja0OC/BIIIAIMX: OCHAIICHUE
(oOopynoBaHue) chenualdbHOrO  pabodero MecTa 3BYKOYCHIIMBAIOIIEH — ammaparypow,
TenedoHaMHu ST CIIa0O0CTBIIIAIINX;

— 1 odyyawmuxcsa ¢ OB3 u MHBaJIMIOB MO CJAYXY - TJYXHX: OCHAIICHHUE CIECIHMAIBLHOTO
paboyero mecrta BHU3yaJbHBIMM HHAWKATOPAMH, MPEOOpPa3yIOINIMMH 3BYKOBBIE CHTHAIbl B
CBETOBBIC, PEUYEBBIC CUTHAIIBI B TEKCTOBYIO OETyIIyI0 CTPOKY, Ui OECHpensTCTBEHHOTO
HAX0XJICHHUSA YKa3aHHBIM JIUIIOM CBOEr0 paboyero MecTta W BBIMOJTHEHHUS HHIWBUIYATbHOTO
3a/laHus;

—  jmuaa odyyaromuxess ¢ OB3 u uHBaAMaoB ¢ HapyumeHueM (yHKUMI OIOPHO-
ABUIaTEJLHOI0 amnapara: o0opyloBaHHe, 00ECIeUHBAIOIIee PeaTnu3alni0 SPrOHOMUYECKUX
MPUHIIUIOB (MaKCUMAJIBHO YIOOHOE AJIsi MHBAIK/A PACTIONIOKEHUE SJIEMEHTOB, COCTABIISIONINX
paboyee MecTO); MEXaHHU3Mbl U YCTPOICTBa, MO3BOJSIOUIME H3MEHSATH BBICOTY M HAKJIOH
paboyeil MOBEPXHOCTH, MOJIO)KEHHUE CHUACHbSI pabo4yero CTyla MO BBICOTE M HAKIOHY, Yroll
HaKJIOHa CMHMHKH paboyero CTyna; OCHAIlEHHWE CHEIHalbHBIM CHIEHBEM, O0EeCIIeUHBaIOIIUM
KOMITICHCAIUIO YCHIIMS TIPU BCTaBaHUU, CIICIUATBHBIMU MPUCTIOCOOICHUSIMU I YIIPaBICHUS U
00CITy’)KUBaHUS 3TOr0 000PYOBaHUS.

VYcrnoBust opraHuzalid M TPOXOXKIACHHUS MPAKTUKH, TOJTOTOBKM OTYETHBIX MAaTepHaloB,
MIPOBEJICHUS TEKYIIETO KOHTPOJISI M MPOMEKYTOYHOM aTTeCTalliy 0 MPaKTUKe 00eCTeYnBaIOTCs
B COOTBETCTBUU CO CIEIYIOIIUMHU TPEOOBAHUSIMHU:

—  OObem, Temm, (GOpMBI BBIMIOJHEHUS WHIUBUAYAIBHOTO 3a/JaHUS HA TMEPHUOJ MPAKTUKU
yCTaHABIUBAIOTCS HMHAWBHUIYATbHO I KaXXIOro oOydarolerocs yKa3aHHBIX KaTeropuil. B
3aBUCHUMOCTH OT HO30JIOTUM MaKCHUMAalbHO CHIKAIOTCS MPOTHUBOMOKA3aHHBIE (3PUTEIBHEIE,
3BYKOBBI€, MBIIIICUHBIC U AP.) HArpy3KH.
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—  VYuyeOHble W y4eOHO-METOIUYECKHME MaTepuanbl MO MPAKTUKE NPEACTABISIOTC B
pa3nuuHbIX Qopmax Tak, 4ToObl oOyuarommecs ¢ OB3 u MHBamuAbl ¢ HAPYHICHUSIMH CIIyXa
MOJTy4aiay MH(POPMALIMI0 BU3YaJbHO (JOKYMEHTAIMs 10 MPAKTUKE IEYaTaeTCs YBEJINYCHHBIM
mpudTOM; TMPENOCTABISIIOTCS BHACOMATEpUANbl M HATJSAHBIE MaTepHajbl IO COJCPKAHUIO
MIPaKTUKHU), C HAPYLIEHUSIMHU 3pEHUsl — ayAMaJbHO (HAIpHUMep, C HUCIOJIb30BAHUEM MPOTrpaMM-
CHHTE3aTOPOB PEUM) WM C IIOMOIIBIO THU(HIOMHPOPMALIMOHHBIX YCTPOUCTB.

—  @®opMma npoBeJeHUs TEKYLIEro KOHTPOJS YCHEBAEMOCTH M IPOMEXYTOUHOM aTTecTaluu
st oOyvaromuxcss ¢ OB3 ¥ WHBaIMIOB yCTAaHABIMBAETCS C YYETOM WHIMBHyaTbHBIX
NCUXO(PHU3MUECKUX 0COOCHHOCTEH (YCTHO, MHUCBMEHHO, MPH MOMOIIKA KOMIIBIOTEPa, B (opme
tectupoBaHus U T.1.). [lpu HeoOxomumocTu  oOydaroliemycs IIPENOCTABIIACTCA
JOTIOTHUTEIBHOE BPEMs IJIs MOATOTOBKHU OTBETA U (MJIM) 3alUTHI OTYETA.

Pazpabotunku: . noteHT T.C. AnnpeeBa

10.06.21
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1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:

1.1. ludposoit oOpazoBarenbHbIil pecypc [PRsmart : anekrponHo-OubnuoTeuHas cucrema :
caiit / OOO Kommnanus «Aii [Tu Ap Menuay. - Caparos, [2022]. — URL: http://www.iprbookshop.ru.
— PexxuM moctyna: 1uis 3aperucTpup. mojap30BaTenei. - TeKCT : 31eKTPOHHBIM.

1.2. O6pasoarensHas rmiarpopma FOPAMT : oGpasoBaTenbHblil pecypc, SIEKTPOHHAs
oubnmoreka : caiit / OO0 DnextponHoe m3narenscTBo FOPAUMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxxum goctyma: st 3aperucTpup. moab30Baresie. - TEeKCT : AJIeKTPOHHBIN.

1.3. ba3a nanHbIX «3JnekTpoHHas Oubnmoreka TexHuueckoro BY3a (OBC «KoncynbraHT
CTYZIEHTa») : JNIEKTPOHHO-OnOMMoTeuHas cucrema : caidt / OO0 IMomutexpecype. — Mocksa, [2022].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyna: aiasi 3apeructpup.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpayda. DJIEKTPOHHAs MeIUIMHCKas OMOIMoTeKka : 6a3a JaHHbBIX @ CalT /
OOO Bpicmias 1mIKoJga OpraHu3alldd M yIOPaBIeHUS  3ApaBooXpaHeHrneM-KoMIuiekcHbIN
METUIIMHCKUI KOHCAnTHHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexxum nocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.5. bonbmast MeuIMHCKas OMOIUMOTEKA : 3JEKTPOHHO-0MOIoTe Has cucrema : caifir / OO0
bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma: s
3aperucTpup. MoJb30BaTenei. — TeKCT : AIeKTPOHHBIH.

1.6. OBC Jlans : snekTpoHHO-OMOMMOTEeYHas cucteMa : cailt / OO0 OBC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexum poctyma: s 3aperucTpHp.
MOJIb30BaTeNe. — TEKCT : ANEKTPOHHBIN.

1.7. OBC Znanium.com : sneKTpoHHO-OMOIHoTeyHas cucrema : caiit / OOO 3HaHuyM. -
Mockaa, [2022]. - URL: http://znanium.com . — Pesxum gocTyna : st 3aperucTpHp. MoJb30BaTeICH.
- TekcT : AMeKTPOHHBIH.

1.8. Clinical Collection : nayuno-undopmanmonnas 6a3a ganasix EBSCO // EBSCOhost :
[moptan]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-
414b-8763-97828f9f7e1%40sessionmgrl02 . — Peskum gocTyma : Uit aBTOPU3. MMOJIb30BATENCH. —
TekcT : AIeKTPOHHBIN.
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1.9. baza nannbpIx «Pycckuii Kak HHOCTPAHHBINY : AJIEKTPOHHO-00pa30BaTEIbHBINA PECYPC IS
MHOCTpaHHBIX cTyaeHTOB : caiiT / OO0 Komnanwust «Aii [Tu Ap Menua». — Caparos, [2022]. — URL:
https://ros-edu.ru. — Pexxum goctyma: uis 3aperucTpyp. mojib3oBatesei. — TeKCT : AIeKTPOHHBIH.

2. Koncyasrantllinwce [DnekTpoHHBIH pecypc]: cmpaBouHas mpaBoBas cuctema. /000
«Koucyasrant Ilmrocy» - DiektpoH. gaH. - Mocksa : KoncynerantlLiioc, [2022].

3. ba3bl TaHHBIX MEPUOAUYECKUX U3TAHUM:

3.1. ba3a maHHbIX nepuoauuecKkux u3manuii EastView : smextponnbie xypHayibl /| OO0
MBHUC. - Mocksa, [2022]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum goctyna : s
aBTOPU3. IIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: Hnaywynas »snextpoHHass OuOimoreka : cautr / OOO Hayunas
Onekrponnas bubnaunoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum nmocrtyna : s
aBTOPU3. NOJIb30BaTeNel. — TEKCT : AIEKTPOHHBIN

3.3. DnekrponHas Oubmuoreka «M3marensckoro noma «['pedennukos» (Grebinnikon) :
snekrponHas 6ubmmoreka / OO0 UJ] I'pebennukoB. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum poctyma : Juis aBTOpW3. Moiib3oBareneil. — Tekcr :
3JIEKTPOHHBIMN.

4. @enepasbHasi TrocyaapcTBeHHass uHpopManuoHHass cucrema «HanmoHanbHas
JIEKTPOHHAsI OUOIMOTEKA | JIeKTpoHHas oubmnoTeka : caidt / ®I'BY PI'b. — Mockga, [2022]. —

URL: https://H30.pd. — Pexxum nmoctyma : Juist mosib3oBareseil HaydHou OmOmmoreku. — Teker :
3JIEKTPOHHBIMN.

5. SMART Imagebase : nayuno-undopmannonnas 6aza nanaeix EBSCO // EBSCOhost :
[mopTai]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum jgocryma : IS aBTOPH3.
nojib3oBaresieid. — Mi300pakeHue : 3JIeKTPOHHBIE.

6. @enepanbHble HHPOPMALMOHHO-00pa30BaTeIbHbIE MOPTAJIBI:

6.1. Enunoe okHO mocTyna K o0pa3oBareibHBIM pecypcam : (enepanbubiil mopran . — URL:
http://window.edu.ru/ . — TekcT : 3J€KTPOHHBIIA.

6.2. Poccuiickoe odpazoBanue : penepanbHblii mopran / yupenuteab OT'AY «PUILTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIH.

7. O0pa3oBaTteibHble pecypebl Yal'y:

7.1. DnextpoHHass OubnmoTeuyHas cuctema Yiul'VY: Moaynb «IJIeKTpoHHash OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «Jlara Dxcnpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIsl TIOJIb30BaTeNield HayqHOW OMOIMOTEKH. — TEKCT : AJIeKTPOHHBIH.

CortacoBaHo:

3am. HavanpHauka YUTuT [/ KioukoBa A.B. / Z:Zﬁ' / 27.08.2022 r.

JomxnocTs cotpynnuka YUTuT DOHUO foAnycy jlara
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