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1 LIEJIb ¥ 3AJIAYM OCBOEHMUS JUCLUTLIUHBI

Leabio ocBOEHHS AMCUMUIIMHBI - SBISICTCS (OPMUPOBAHUE 3HAHUHN, YMEHUN U KOMIICTCHIINNA Y
CTYJICHTOB B 0O0JacTW CTaHAApPTH3alUU U cepTU(UKAIMU JTabOpaTOPHOTO KOHTPOJIS B
MPOMBIIIIJICHHOCTH.

3agaun oCBOEHHUs IUCIUTLIHHBI.

- JaTh TpEACTaBIeHWE OO0 OCHOBHBIX COBPEMEHHBIX METOAAX CTaHAAPTH3AIUU H
cepTudUKaInH,

- O3HAKOMHUTH C  OCHOBHBIMHU
XapaKTePU3YIOIUMH  Pa3HbIC
MIPOMBIIIJICHHOCTH;

- J1aTh TIPEICTaBICHHE OO0 OCHOBHBIX INPUHIMIIAX OPTaHW3AlMH CTAaHAAPTH3AIUU U
cepru(UKaAIA B MPOMBIIUIICHHOCTH C MOMOIIBIO AKCIIEPUMEHTAIBHBIX M PACUYCTHBIX
METO/IOB,;

- U3YYHTH CBS3b (PU3MKO-XUMHUYECKHX METOJIOB aHAJIHM3a C METOJAaMH CTaHIApTH3AINH
U cepTH(UKAINN B TIPOMBIIUICHHOCTH.

HCIIOJIb3YCMbIMHA
ACIICKTbl  CTaHAApPTH3alUMU U

COBpEMEHHBIMH  TEPMHUHAMH,
cepTudUKaMK B

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JlMcUuIUIMHA OTHOCUTCS K 00s3aTeNIbHBIM JUCLHUIUIMHAM BapuUaTHUBHOM 4acTH y4eOHOIro
iaHa, Oasupyercs Ha 3HAHWSAX ©  yMEHUSX, BBIPAOOTAaHHBIX TPH  TPOXOKICHUU
IPEIIECTBYIONIMX KypCOB (aHATUTUYECKast XUMUS, GU3NKO-XUMHUECKUE METO bl HCCIIeI0OBaHUS
U JAp.), yriyonser (yHIaMEHTAIbHYI0 €CTECTBEHHOHAYYHYIO IIOATOTOBKY CIICUAIUCTOB -
XUMHKOB.

JlanHast TUCIUIUIMHA U3y4aeTcs Ha 4 Kypce.

SIHEPEYEHD IIJNTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 1O JUCHUITIJIMHE
MOAVYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMHU
OCBOEHMA OI11OIT

Kox n HaumenoBanue
peanu3yemMoil KOMIETEHIIMI

[lepeueHp TIaHUPYEMBIX PE3YyIbTATOB O0YUEHHUS 11O
JUCLUIUINHE (MOAYIII0), COOTHECEHHBIX C MHIUKATOpaMHU
JIOCTHKEHUS] KOMITETEHIUH

[IK-1: cmoco0eH  BBIHOJHATH
CTaH/IapTHBIC oTIeparyu o
npeiaraeMbiM METOTMKaM

3HaTh:IpUEMBI TIOCTAHOBKH 1IeIel 1 3a1a4 1a00paTOPHOTo
KOHTPOJIA.

VYmetb: OOpabaTeIBaTh pe3ynbTaThl KOHTPOJS C MOMOIIBIO
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUN

Brnaners: mepBuuHOi 00pabOTKOW HayyHOW M Hay4HO-
TEXHUUYECKON HHpOpMaIu

[IK-6: cmocoOeH HMCIOIB30BaTh
OCHOBHEBIE 3aKOHOMEPHOCTH
XUMHUYECKOU HAyKU 51
(dyHIaMEHTAIbHbIE XHUMHYECKUE
MIOHSATHUS npu pelieHun
KOHKPETHBIX TIPOU3BOJICTBCHHBIX
3a1a4

3Hath: MeETOAMKM TPOBEIEHHS  AKCIEPUMEHTAIbHBIX
HCCIIeIOBaHMM, 00pabOTKU 1 aHaJIM3a Pe3yIbTaTOB.

VYmers: HaxonuTh n 00pabaThiBaTh HAayuyHYIO M Hay4yHO-
TEXHUYECKYIO HH(POpMAITHIO.

Brnaners: cmocoOGHOCTBIO TOMy4aTh W 0OpabaThIBAThH
pe3yiabTaThl C TOMOIIBIO COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUI

OBIIAA TPYAOEMKOCTH INCHUTIJIMHBI
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4.1. O0beM TMCHHUILINHBI B 3a4eTHBIX equHuIax (Bcero) 3 3ET

4.2. I1o BuaamM y4eOHOii padoTsl ( B yacax):108

KonnuectBo yacos
(popma oOyueHws -0uHAast)
Bun yuebHO# paboTh B 1.4. o
4 p Bcero no
cemMecTpam
TUIany
8
1 2 3
KonraktHas paboTa 00y4aronuxcs ¢ MpernoiaBaTesieM B 90 90
cootBeTcTBUU C YII
AyIUTOpHBIC 3aHATHUS: 90 90
JIEKIIUU 36 36
CEMUHAPbI M TIPAKTUYCCKHUEC 3aHITHSI - -
nabopaTopHble pabOThI, MPAKTUKYMBI %4 o4
CamocTtosTenbHas paboTta 18 18
dopma TeKyIIero KOHTPOJIS 3HAHUK U KOHTPOJIS
p YIEro b p TectupoBanue, | TectupoBanue,
CaMOCTOSITENIbHOI pabOThI: TECTUPOBAHUE, KOHTPOJIbHAS
KOJUIOKBHYM KOJUTOKBUYM
paboTa, KOJUIOKBUYM, pedepaT u ap.(He MeHee 2 BUI0B)
KypcoBas pabora - -
Buibl MpOMeXyTOYHOM aTTecTaliy (3a4er) 0 0
Bcero gacoB no qucuumnivge 108 108

4.3 Couepmaﬂue JAUCHHUIIJIMHBI (MOI[yJ'[ﬂ.) Pacnpeuenelme 4yacoB Imo reMaM M BHJIaM

yueOHOM padoThbI:

dopma o0yyeHHs: OuHast

Bubl yueOHBIX 3aHATUI
AyAUTOpHBIE 3aHATHS 3ans
®opmMma
JlaGopato | THAB
HaszBanue pasznenos u | Beer [IpakTnue CamocTo | TekyIero
Jle pHBIE UHTEP
TEM 0 CKHE ATEIb KOHTPOJIA
KIT paboThl, aKTHUB N
3aHATHUA, . Hast 3HaHUI
17071 MPaKTUKY HOU
CEMHUHApBI paboTta
MBI dbopme
Tema 1. Hemn
CTaHJapTU3ALUU nlog 4 2 Tect
cepTuduUKaIuu B
MIPOMBIIUIEHHOCTH
Tema 2.
IIpon3BOACTBEHHBII
JKOJIOTUYECKU I
KOHTPOJIb: aHanu3
BOJIBI, BO3yXa, | 12 6 4 - Tect
MIPOU3BOJACTBEHHBIN
TEXHUYECKUMN
KOHTPOJIb.
Tema 3.00BEKTHI
12 6 4 - Tect
KOHTPOJISL: IPOOBI
Dopma A Crpannna 3u3 31
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BOJIBI, BO3/yXa.
Onesku CTEIEHU
3arpsI3HEHHOCTH.
Tema 4.00pa31sl Tecr,
ChIpbsi WU T'OTOBOM KOHTPOJIb
MIPOTYKIIUH ga| 10 4 4 - 2 Has
MIPOU3BOJICTBE paborta
Nol
Tema 5. Xumuueckue
METO/Ibl UCCIIeIOBAHUS:
KauCCTBEHHBIN m| g4 4 8 i 2 Teer
KOJIMYECTBEHHBIH
(U3UKOXUMHUYECKHE
METO/IbI aHAJIH3A.
Tema 6. Br16op
METOJUKH BBITTOJIHEHUS
. Tect
U3MEpEHUil,
OCHOBAHHBII Ha KOHTPOIH
NOHUMAHUU CYIIHOCTH 10 4 4 ) 2 Has
pabora
Hauboee BaXXHBIX
No2
AHATTUTHYECKUX
METOJIOB U 33/1a4
Tema 7. IlepeoOyduenue
u TOBBIICHAE | 4 5 6 i 2 Tect
KBaTH(UKAITTT
nepcoHaiza
Tewma 8. JlabopaTopHbie
ycnoBusa. TpeGosanus | 10 2 6 - 2 Tect
K YCJIOBUSIM pabOThI
Tema 9. IIpoBepka
000pyI0BaHUS —
KaJMOpOBKa U MOBEPKA. 8 5 5 i i Tecr,
Peaktubshl,
KB (DUKAIIHS,
OUHCTKA.
Tema 10.CranmapTtHble
00pas3iibl, Tect
UCIIOJIb30BaHUE UX IS KOHTPOJIb
rpagyupOBKU u| 10 2 6 - 2 Hasi
KOHTPOJIS pabota
WU3MEPUTEIIBHBIX Ne3
IpPOLENYD.
UTOI'O 108 | 36 54 - 18
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5 COJEP)KAHUE JUCLHUILIMHBI (MOJY.I5T)

Tema 1. leaun crangapTuszanum U cepTuGUKAIMYA B IPOMbIILIEHHOCTH
AKTyanbHOCThCTAOMIJIBHO BBICOKOT'O YPOBHS 3arpsi3HEHUS HA MPEANPUATUAX PA3TIUUHBIX
oTpacieil SKOHOMHMKH. KOHIEHTpamus BpeOHbIX XMMHUYECKMX BEIIECTB B BO3AYyXe
npeanpustuii. OTKIOHEHHS B COCTOSHHH 3JI0pPOBbsi M TpodeccHoHanbHbIE 3a00JIeBaHUS.
OO6yueHune nepcoHana, OCyIIEeCTBIAIONIEr0 HA/I30p 3a 3arpsi3HEHHEM BO3/ayXxa padoueil 30HbI U
OIICHKY €Tr0 HeOJIarompusTHOTO BO3/ICHCTBHS Ha 3JOPOBbE PaOOTAOIINX.
Tema 2. IIpou3BOACTBEHHBIH JKOJOTHYECKHI KOHTPOJIb: AHAJU3 BOAbI, BO31yXa,
NMPON3BOJACTBEHHbIN TEXHUYECKH KOHTPOJIb
[IpoGnema opranu3anuu NPOU3BOJCTBEHHOTO KOHTPOJISI COCTOSIHUS BO3AYIIIHON
cpeasl. M3iokeHHE OCHOBHBIX MPUHIIUIIOB OPTaHM3aLMUU MPOU3BOJACTBEHHOIO KOHTPOJIS
coJepkKaHusl BPEAHBIX BEIIECTB B BO3AyXe paboueld 30HBI. M3yueHue mnepeuyHs BEIIECTB,
MOJUISKAIIMX KOHTPOJIIO HAa MPEANPHUATUSIX TOPHOPYIHON, XUMHUYECKON MPOMBIIIUICHHOCTH, B
MaIIMHOCTPOCHUH U METauioo0paboTKe, Ha MNPEANPHUATUAX JIETKOM MPOMBIILIEHHOCTH,
peKOMeHJyeMoe Uil J1abOpaTOPHOrO0 KOHTPOJISL 3arpsi3HEHHUS BO3JyXa AaHAJUTHYECKOE
obopynoBaHue, OCOOCHHOCTH JAeicTBUS Ha opraHu3M.OCHOBHBbIC MPUHIUIBI OpPraHU3aIlluu
MIPOU3BOJICTBEHHOT'O KOHTPOJSI COJEpPKaHUS BPEIHBIX BEIIECTB B BO3AyXxe pabouell 30HBHI.
HaumenoBanne BpeaHbsiXx BemiecTB, BenuuuHbl [IJIK, arperatHesle COCTOSIHHS, KJIacChl
OIIACHOCTH, JIeUCTBUs Ha opranusM, HJl Ha meTon uccienoBaHus, HAMMEHOBAHUE METOJOB,
HeoOxoauMbIe cpencTBa n3MepeHuil. KoHKpeTHBIN nepedyeHb BpEHBIX BEIIEeCTB, MOANEKAIINX
71a00paTOPHOMY KOHTPOJIO COJIEpKaHUS B BO3JyXe paOodeil 30HBI MPEANPUSITHH OCHOBHBIX
oTpacieil TPOMBIIIEHHOCTH, C YYeTOM CTaaud TEXHOJOTUYECKOro Ipolecca, BbIOOpOM
TUTHEHUYECKH OOOCHOBAaHHOIO crocoba orbopa mnpoO, TOYHOHW CCHUIKOM HA METOJ
oTpeeTIeHHs 3arpsi3HUTENSI, HOPMAaTUBHBINA JJOKYMEHT U HEO0X0UMO€e 000pyI0BaHHUE.
Tema 3.00beKTbl KOHTPOJIsA: MNpPoObI BOAbI, BO3ayxa. OueHKH cTeneHn
3arpsAA3HEHHOCTH
[IpoBoauTCS MpH MPOBEACHUHN TTPOU3BOICTBEHHOT'0 KOHTPOJISTHAT COOII0ICHUEM
CaHUTApHBIX MPABWI U HOPM Ha paboueM MecTe;pu MPOBEICHUH COIUATBHO -TUTUEHUYECKOTO
MOHUTOPHUHTA;NIPU aTTECTAIIUU PAOOUYUX MECT MO YCIOBUAM TpyJa Ha npeanpusatuu. KoHTpob
coJiepKaHus BPEAHBIX BEIIECTB B BO3/yXe paboueit 30HbI.OCyIliecTBICHNE
AKKpEeJIUTOBAHHBIMU (aTTECTOBAaHHBIMM) JA00OPATOPUSIMHU, UMEIOIIUMH HEOOXO0IUMOE
aHAJTUTHYECKOe 000pYyI0BaHNE, BHECEHHOE B TOCYJapPCTBEHHBIN peecTp U MOBEPEHHOE B
YCTaHOBJICHHOM Topsiike. BaxHOCTh 0TOOpa Mpo0, BIUSHUE HA PE3YIbTATHl B ClIydae
HEMpPaBUJILHOM MOATOTOBKH K 0TOOPY MPOOBI U HEBEPHOTO €ro BhIMoaHeHus. [IpaBuiIbHOCTD
BbIOOpa criocoba oTOopa 1mpod B MEPBYIO OUEPEb ONPEIEIAETCS arperaTHbIM COCTOSTHUEM
BEI[ECTBA B BO3AYXe (Map, ra3, a3po30ib) H €r0 paCTBOPUMOCTHIO B PA3TUYHBIX
pactBopureisix. OT6op mpod Bo3ayxa B KUIKOCTH, HA COPOSHTHI U (GUIBTPYIOIINE
MaTepuanbl. PekoMeHgauu mo BeIOOpy criocoba oToopa mpob Bo3ayxa ¢ yueToM
TUTUEHUYECKH 3HAYMMBIX XapaKTEPUCTUK 3arpsI3HUTEIIS.
Tema 4.00pa3ubl ChIpbsi H TOTOBOI MPOAYKIMH HA POU3BOJICTBE
Ot6op mpo6 ceipbst. OTO6Op mpod TOTOBOM TPOAYKIMU. Pa3zpaboTka METOIWKH,
ocHoBbiBasick Ha TY u ['OCT. HccnenoBaHue ChIpbsi U TOTOBBIX 0OpaslloB Ha COJAEp)KaHUE
BpPEIHBIX BEIIECTB. Ammaparypa st oTbopa mpobd Bo3ayxa.
Tema 5. XuMu4ecKkue MeTOAbI MCCJICI0BAHUA: KAYECTBECHHbIN M KOJIMYECTBECHHbIN
(pu3nKo-XuMHYECKHEe METOAbI AHAJIN3A
OO6mue TpeOoBaHMSI K METOAMKAM KOJIMYECTBEHHOTO XMMHYECKOTO aHAIN3a BPEAHBIX
BemecTB paboueii 30HbI. COBpEMEHHBIE METO b KOJIMYECTBEHHOTO XUMHUYECKOTO aHAIIN3a.
doTtoMeTprUUEeCcCKHEe METOIbI aHAIKU3a. XpoMaTorpaduueckre METOIbl aHaN3a.
DNEKTPOXUMUYECKHE METO bl aHAIN3a. MeTOo bl aTOMHOM CIIEKTPOMETPHH.
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['paBUMeTpUYECKHIE METOBI aHATN3a. ABTOMAaTUYECKUE MPUOOPHI JIJIsl aHAIM3a 3arPSI3HCHUS
BO3/lyXa.

Tema 6. Bo100op MeTOIMKH BBINIOJHEHUS U3MePeHH i, OCHOBAHHBbIN HA MOHUMAHUU
CYIIHOCTH HanboJiee BasKHBIX AHAJIUTHYECKHX METO0B M 32124

OObecnieueHre KayecTBa Pe3ylIbTaTOB JIFOOOTO - KOHTPOJh B JTA0OpATOPUU HATUYHS
YCIIOBUM Il TIPOBEJCHUS aHAlW3a. BHYTpEeHHHI KOHTpOJb KadecTBa Pe3yJbTaTOB aHAU3a.
ToyHOCTH pe3yNbTAaTOB aHAJIM3a U HKCIEPUMEHTAIBHOE MOATBEPKACHUE JIabopaTOpHel CBOeH
TEXHUYECKON KOMIETEHTHOCTH.

Tema 7. [lepeoOyyeHue 1 NOBbINIEHUE KBATU(PUKAIUM NIEPCOHANA

OOyueHue nepcoHaa, OCyIIECTBIISIONIETO HAI30p 3a 3arpsi3HEHUEM Bo3Ayxa paboueit
30HBI U OLIEHKY €ro HeOJarompusTHOrO BO3JCHCTBHS Ha 340poBbe padoTatommx. [IpoBoaut
UCIIOJIHUTENb aHallu3a C IEeNbI0 MPOBEPKU FOTOBHOCTU J1TA0OpATOPUU K MPOBEACHHUIO aHaIN3a
pabounx mpoO WM ONMEpPaTUBHOM OIEHKM KauyecTBa pe3yJbTaTOB aHAIM3a KaXJIO0H cepuu
pabouux TpoO, MOJYYEHHBIX COBMECTHO C pe3ylbTaTaMH KOHTPOJBHBIX H3MEpEHH.
OnepaTuBHBI KOHTPOJIb MPOLEAYPHl aHAIW3a MPOBOASAT MPH BHEAPECHUU METOJUKHU, MPU
nosiBIEHUU (aKTOPOB, KOTOPHIE MOTYT MOBJIHATH Ha CTAOUIBLHOCTH MpoIecca aHanu3a (CMeHa
NapTUH PEaKTUBOB, UCIIOJIb30BAHUE CPEJCTB U3MEPEHUM 110CIIE PEMOHTA U T.11.).

Tema 8. JlaGopaTopHbIe yciioBusa. TpebGoBaHusi K yCJI0BUAM PadoThl

Kontpons crabunbHOCTH pe3ynbTaToB aHanuza.lloaTBepxaenue naboparopueit
KOMIIETEHTHOCTH B 00ECIIEYeHUH KaueCTBa BbIIaBAEMbIX PE3YJIBTATOB M OLICHKHU JEATEIbHOCTH
71a00paTOPUU B IIEJIOM.

Tema 9.IlpoBepka o0opyaoBaHusi — KaJau0poBka H moBepka. PeakTusbl,
KBaJIUpUKALKS, OUUCTKA

YcTaHOBJIEHUE CPOKOB MOBEPKH (KAIHMOPOBKU) CPEJICTB U3MEPEHUN, CPOKH aTTECTALIMH
HUCIIBITAaTCIIBHOI'O 060‘[)YI[0B3,HI/I$I, YCIIOBHUA XpaHCHHUSA U CPOKH I'OJHOCTHU OSK3CMILIIAPOB
CTaHJApTHBIX 00PA3I0B, YCIOBUS U CPOKH XpaHEHUS PEaKTUBOB, MaTEPUAIOB, PACTBOPOB,
00pa31oB nNpod; COOTBETCTBUE IKCIIEPUMEHTAIBHBIX JaHHbIX. OnepaTuBHBIA KOHTPOJIb
npoteypsl aHanu3a. KoHTpons cTaOMIBHOCTH pe3ynbTaToB aHanu3a.llepuonuyeckas
MPOBEPKA OAKOHTPOJIBHOCTH MPOLEAYPHI BEIIIOIHEHNS aHAINA3a

Tema 10. CtangapTHbie 00pa3nbl, HCNO0Jb30BAHHE HX VIS TPAIyMPOBKH H
KOHTPOJISI U”3BMEPHUTEJIbHBIX MPOLEeaYypP

YcnaoBue u mpaBmwia oTtbopa mMpoO, KadecTBO IUCTHUILIMPOBAHHOM BOABI M T.II.
YcTaHOBIEHHE JJIEMEHTOB CHUCTEMBl BHYTPEHHETO KOHTPOJSA TAKHUX, KAaK OINEpaTUBHBIN
KOHTPOJIIb MIPOLIEIYPhI aHANH3a U KOHTPOJIb CTAOMIBHOCTH PE3yIbTaTOB aHATHN3A.

6 TEMbI IPAKTUYECKHUX U CEMUHAPCKUX 3AHATUIA

He npegycmoTpeHo y4eOHBIM MJIaHOM

JIABOPATOPHBIE PABOTDI, IPAKTUKYMbI
Jladoparopnasi padora Ne 1.0npeoenenue ammuaxa 6 603dyxe.

Lenp paboTer: O3HaKOMIIEHHE C METOJaMU KOHTPOJII KauecTBa BO3AYIIHOW Cpelabl Ha
3ara3oBaHHOCTb, MPUOOPETEHNE MTPAKTUUECKUX HABBIKOB HMCIIOJIB30BAHUS TEXHUYECKUX CPEICTB
KOHTPOJIA U OLIEHKH BPEIHOCTH BO3YILIHOM Cpe/ibl Ha MPOU3BOJICTBE.

3amanue: MccnenoBarh BO3AYNIHYIO CpeAy B Ta30BOM Kamepe (WM WHOM TE€PMETHYHOM
COCyZie) Ha coJep)KaHue B Hell amMmuaka (mapoB). OnpenenuTs (aKkTHIECKYI0 KOHIICHTPAIHIO,
CPaBHUTH €€ C MPEIETbHO TOMYCTUMOM.

XUMHYECKOE TMPOU3BOJCTBO OTHOCUTCA K OTPACIsM HPOMBIIUIEHHOCTH, KOTOPbIE
MPEACTABISIIOT COOOM TOTECHIMAIBHYIO OIMACHOCTh MPO(EeCcCCHOHATBHBIX OTpaBICHUN U
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3a0oneBaHuii paboTaoIMX. ITO MPOUCXOJANUT U3-3a TOTO, YTO B MPOIECCe TPYAa MHOTHE U3 HUX
COIIPUKACAIOTCA ¢ XMMUUYECKUMU BEIIECTBAMH, UMEIOUIMMU T€ WIA NHBIE TOKCUYECKUE CBOMCTBA.

Bpennsie BemecTBa — O3TO TaKHE BEIIECTBA, KOTOpPbIE IIPU KOHTAKTE C
OpraHM3MOM UYeJIOBEKa B cjydae HapyleHUs TpeOoBaHHUs 0€30MaCHOCTH MOTYT
BBI3BATh INPOU3BOJICTBEHHBIE TpaBMbl, npodeccuoHanrpHbie 3aboyeBaHus,
HapylleHUe HOPMaJbHOW XKHU3HEAEATEIbHOCTH HIM OOJE3HEHHOE COCTOsSHHE -
OTpaBJICHHE.

JlelicTBre BpEOHBIX BEUIECTB HAa OPraHHU3M OINPEACIAETCS MHOTUMHU  YCIOBUSMU:
TOKCHKOJIOTHYECKUMH OCOOEHHOCTSIMH BPEIHOTO BEILECTBA; €ro (PU3MUECKHMM COCTOSHHUEM HU
IyTAMH BO3JCHCTBHAA Ha OpPraHu3M; KOHLIEHTPALMEH B BO3AYXE; IPOJOJIKUTEIBHOCTBIO
nercreus. Kpome TOro, 0OHO 3aBUCUT OT I10J1a, BO3pacTa, UHAUBUYAIIBHONW YyBCTBUTEIBHOCTH
OpraHu3Ma, a TaKkKe MMEET 3HaueHHE TSDKECTb BBINOJIHAEMOH paboThl, MOCKOIBKY OT 3TOrO
3aBUCUT KOJIMYECTBO BJIBIXaEMOI'0 BO3yXa.

OtpaBieHust MOTYT OBbITb OCTPHIMH U XPOHUYECKMMU. OCTPBIMH OTPABICHMS CUUTAIOTCS
TaKHe, KOTOpPbIE HACTYIAIOT NP AEHCTBUM BPEJHOIO BELECTBA HA MPOTSHKEHUU HE OoJiee 0 HOU
paboueil cMeHbl. Takue cuTyallMu BO3HUKAIOT B CIydae aBapuil WK IpyObIX HapyIIEHUH npaBuil
TEXHUKHA 0€30MacHOCTH. B 3THMX ciiydasix B OpraHu3M MOCTYMAIOT OOJBIINE O3Bl SITOBHTHIX
BelIeCTB. XPOHUYECKHE OTPABICHUS BO3HUKAIOT B pE3yNbTarTe UIMTEIBHOIO JEHCTBUSA Ha
OpraHu3M MajbIX KOJIMYECTB BPEAHBIX BEIIECTB. DTH OTPABJICHUS Pa3BUBAIOTCS IIOCTENIEHHO, Ha
pPaHHUX CTaJUsX HX TPYAHO PpAacHO3HaTh, IOCKOJIBKY CHUMITOMBI HX MaJlOCTIEHU(pUYHBIL:
HEJOMOTaHue, IIOBBIIICHHAs YTOMJIIEMOCTb, HapyIIEHHE anleTHuTa W CHa, ocjabieHue
COINPOTHUBIIIEMOCTH BHEITHUM BO3JACHCTBUSM.

[Iponukas B opraHusM, BpeIHbIC BELIECTBA MIEPEHOCATCA KPOBBIO BO BCE OPIaHbl U TKaHHU.
[TosToMy HapyiieHHe IpoleccoB 0OMeHa B KakoM — JIMOO OJHOM OpraHe BJIedeT 3a co0oil, Kak
NpaBUJIO, HapylIeHue psaa GyHKUui opraHusma. M3MeHeHHne cocTaBa CTPOTO ONPEAEICHHBIX
BEIIIECTB, MPUHUMAIOLINX y4acTHe B HOPMAJBHBIX IMpoIeccax OOMEHa 370pOBOro yelloBeKa, He
MOXKET HE CKa3aTbCsd Ha OOMEHE BEIIECTB B KaKOM — JIMOO OpraHe, a CJIeJOBaTENIbHO, U Ha
HOpPMaJIbHOM (DYHKIIMOHHUPOBAHUM BCEro opraHu3ma. MIMeHHO ¢ 3THM M CB3aHO TOKCHYECKOE
JIefiCTBHE BPEIHBIX BELIECTB HA OPraHU3M 4esloBeka. B 3aBucumMocTy OT yyacTka B 1ienu oOMeHa
BEILECTB, B KOTOPBIX IOJ AEHCTBUEM TOIO WJIM MHOTO TOKCUYHOI'O COECIMHEHHS IPOUCXOIUT
HapylIeHHe HOPMaJIbHbIX MPOIECCOB, CTENEHb €ro TOKCHMYHOCTHU OKa3blBaeTcs Oonblled WU
MeHblel. Hanbonee TOKCHYHBIMHU OKAa3bIBAIOTCS T€ XHMHUYECKHE COEIUHEHMs, KOTOpble
BO3/ICICTBYIOT Ha OoJjiee BaKHbIE (DEPMEHTHBIE CCTEMBI OPTaHu3Ma.

®depMeHThI — OETTKOBBIE KaTaJIn3aTophl, 00ECIIEUNBAIOIINE BBICOKHE CKOPOCTH MPOLIECCOB
paciierneHus: 0eNKoB, KUPOB, YIIEBOIOB, IOCTYNAIONIUX B KUBOW OPraHU3M B BHJIE MUILEBBIX
npoaykToB. [l Bcex pepMEHTOB XapaKTepHa BbICOKas CeUU(DUIHOCTD IEHCTBUS, T.€. KaxJIbli
depMeHT crocoOeH KaTalu3upoBaTh TOJBKO ONpeZesieHHbIM mpouecc. Hanpumep, B ycBoeHHH
0EJIKOB y4acTBYIOT IPOTEHA3bl, KHUPOB — JIUMA3bl, YIIIEBOJOB — KUHa3bl U (ocdarasbl. Beero B
opranusme yenoBeka coaepxurcs A0 1000 pa3nuyHbix GepMEHTHBIX CUCTEM, KaTaU3UPYIOIIUX
pasHooOpa3Hble Mporecchl. B To ke Bpemst aOCONIOTHOE KOJIMYECTBO KaxJa0ro (epMeHTa B
KJIETKaX OpraHM3Ma KpailHe Majio, TMO3TOMY BbIJIEJI€HHE (EPMEHTOB U3 CTPOS JIOCTUTaeTCs
HEOOJIBIIIMMHU KOJMYECTBAMU TOKCHYHBIX COCIMHEHHH, BO3/ICHCTBYIOIIMMHU Ha 3TH (PEpMEHTHI U
uHrHOupyronmmMu ux. He3HauutenbHOe M3MEHEHHE B CTPOCHHM WM B YCIOBHSX JEHCTBUS
(epMeHTa IPUBOIUT K MOTEPE MX KATATUTUYECKON aKTUBHOCTU. Takue U3MEHEHHs B CTPOCHUH
(GbepMEeHTOB TpU ACHCTBUM TE€X WM HHBIX XUMUYECKHX COEIMHEHUH SBISIFOTCS CIEACTBHEM
XUMHUYECKON peakluu, H3MeHsomeld crpoeHue ¢epmenta. B Tabmuue 1 mpeacraBieHsl
MOKa3aTelH, OLIEHUBAIOIINE TOKCHYECKOEe JEWCTBHE BEUIECTB IO MX aOCOJIOTHBIM KauecTBam,
BBI3BIBAIOIINM OIIPE/IECICHHBIN OMoNornyeckuii 3 PexT.

Tabmuma 1
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Knaccugukarus onacHOCTH BEIIECTB 110 CTENICHH BO3CHCTBUS HA OPraHU3M

IToka3zarenn Hopwmsl u1s k1acca onmacHocTH

1 2 3 4

[TpenenpHO pomyctumass kouueHtpanus | menee 0,1 | 0,1-1,0 1,1-10,0 6oiee 10,0
(ITIK) BpemHbIX BEIIECTB B BO3IYXE
paboueii 30HbI, MI/M°

Cpenusis  cMmeprenpHas  go3a  1pu | menee 15 | 15-150 151 - 5000 6osee 5000
BBEJICHUH B )KETYIOK, MI/M°

Cpennsas  cmeprenbHas  no3a  npu | menee 100 | 100 - 500 501 - 2500 6omee 2500
HAHECEHUHU Ha KOXKY, MI/m>

Cpennsis cMmeptenbHas koHieHTpamus B | meHee 500 | 500 - 5000 | 5001 - 50000 | 6omee 50000
BO3/IyX€E, MI/M°

Koadduruent Bo3MmokHOCcTH | Oomee 300 | 300 - 30 29-3 MeHee 3
uHrassimonHoro orpasieHus (KBHO)

30Ha OCTPOro JACUCTBUS, M menee 6,0 | 6,0-18,0 18,1 -54,0 6onee 54,0
30Ha XpOHUYECKOTO JICUCTBUSI, M 6omee 10 | 10,0-5,0 49-25 MeHee 2,5

Takum o00pa3oM, TOKCMYHOCTh TE€X HJIHM HHBIX COEJAUHEHUIN MPOABISETCS B
XUMHYECKOM BO3JIEHCTBHH MEXKJAY HHUMH H (QEepMEeHTAMHU, MNPHBOASIIIEM K
TOPMOXKEHHIO UM NMPEKPaleHUI0 Psijia )KU3HEHHBIX QYHKIUN opraHuisma.

[Tomo6HBIM 00pa3oM JIeHCTBYeT OOJBIIMHCTBO BPEIHBIX BEUIECTB, YTO IMO3BOJIECT BECTH
UX YCIIOBHYIO KJIacCU(UKAINIO IO TOKCUYECKOMY JIEHCTBUIO HA CUCTEMbI OPTaHU3Ma.

[To xapakTepy TOKCHYHOCTH SIIbI MOAPA3ACISIIOT HA 4 TPYIIBL:

1) enkue, pa3pylaroline KOXHbIA TOKpoB u cnusuctobie 0o6oouku (HCI, CrO u ap.);

2) newictByrone Ha opransl abixanus (SiOz, SO2, NHzu 1p.);

3) neiictByromue Ha kpoBb (CO, AsH3, romosioru 6ex3ona u zp.);

4) neicTBYyIOIINE HA HEPBHYIO CHCTEMY (CITUPTHI, S3(HUPHI, CEPOBOIAOPO, YIIEBOIOPOIbI).

UToObl MpaBWIIBHO OILIGHUTH YCIOBHS TpyAa pabOTaONIMX Ha IMPOU3BOJCTBE JIOACH U
COXPaHHWTh WX 3JIOPOBbE, HANO 3HATh, KAKWUE BpPEJHBIC BEIICCTBA B BHJIE Ta30B, MapoB U
a’po3osiedd (MbUTH, AbIMA, TyMaHa) MOTYT BBIAEISATHCS B BO3MyX paboueil 30HBI MPH JaHHBIX
mporeccax M B Kakux konmdecTtBax. CoJep)kaHUE ITHUX BEIIECTB B BO3AYyXEe HE JIOJDKHO
MPEBBIIIATh YCTAHOBJICHHBIX JJI1 HUX MpeAenbHo qomycTuMblX KoHneHTpauui (IT1K) (tabnuna
2).

IMAK — »To Takue KOHIEHTpaluH, KOTOpble NpPU €XKeIHEBHOU (Kpome
BBHIXOJHBIX JHEW) 8§ — YacoBoil paboTe HIM TPU APYrod MPOTOJIKHUTEIbHOCTH
pabouero aHsi, HO He Oonee 40 yacoB B HeJAENIO0 B TeUEHHE Bcero pabouyero craxa
HE MOTYT BBI3BaTh 3a00JIEBAHUN WM OTKJIOHECHUH COCTOSHUS 3J0POBBS.

Tabmanma 2
BpCI[HLIe BCIICCTBA U UX NPCACIBbHO JOITYCTUMBIC KOHICHTPAIIUU
. IIpocaceiBaembIit BET UHJIUKATOPHOTO BET UHJIUKATOPHOTO TIJIK,
OmnpenensiemMbli ra3 P 1 A p 1 A P A 3
00BeM, MII TIOPOTIKA JI0 aHAIN3a MOPOIIIKA MOCJIe aHAIH3a MT/M
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CepHHUCTBII aHTHAPU 300 Kopurunessrii Bemnrrit 10
Oxwuce yraepona 220 Benprit Kopuanessrii 20
OKucCIb! a30Ta ALIETHIIEH 325 Benerit CBeTII0-3€JIEHBII 5
CepoBonopon 265 Benprit CBeTII0-KOPHYHEBHIH -
Xiop 300 Benprit Kopuanessrii 10
Ammuax 350 Kenrsrit KpacHsrit 1
bensun 250 Kentobiit Cununii 20
Benzon 300 bensrit CBeT0-KOpUYHEBBII 100
Tomyon 350 bensrit TemHO-cepblit 5
Aneron 300 Benbrit TeMHO-KOpUYHEBBI 50
OTHUIIOBBIH CIIUPT 300 Benprit Kenrerit 200
YraeBonopoas! HeTH- 400 Kenrerit 3eeHbIit 1000
KEepPOCHH, yalT-CIIUPUT 300 Benprit CBeTII0-KOPHYHEBHIH 300

s npedynpesicoenus ompasieHutinan00iee paIuKaIbHBIM SBIISETCS MMOJHOE YCTpaHEHUE
BPEIHOTO BELIECTBA U3 MIPOU3BOJICTBA MJIM 3aMEHA €r0 MEHee SIOBUTHIMH COeMHEHUIMH. Tak B
MIPOU3BOJICTBE OYCHb TOKCUYHBIA PACTBOPHUTENH OCH30J Tam, TJIe€ 3TO BO3MOXKHO, 3aMEHSETCS
KCUJIOJIOM WJIM TOJIyoJoM. [ 7ie moka HEBO3MOXKHO MepeiTH Ha paboTy ¢ Oe3BpeIHBIMHU
BCIICCTBAMH,  OOJBIIIOC  3HAYCHUE  MPUOOpETaeT  MEXaHW3alus ¥ aBTOMAaTH3allus
MIPOU3BOJICTBEHHBIX MpOIeccOB. [ yaaneHus BpeAHbIX BEIIECTB U MbLUIM HETOCPEICTBEHHO Y
MECT WX BBIJCIICHUS HCIIOJIB3YIOT MECTHYIO BBITSDKHYIO BEHTHIISIIIHIO. [IpoIiecchl, CBsI3aHHBIC C
3arpsi3HEHUEM Cpebl BPEAHBIMU BEIIECTBAMM, IMPOBOISAT B H30JIHPOBAHHBIX MOMEIICHHSIX,
CTCHBI, MIOTOJIKH W TIOJIbI, KOTOPBIX OT/ACIBIBAIOT MaTepHallaMi, HE BIUTHIBAIOIIMMH BPEIHBIC
BEIIIECTBA U JIETKO OYUIIIAEMbIE OT HHX.

N3 Mep nHAMBUYaIbHOM 3aIlIMThI B 3aBUCUMOCTH OT CBOMCTB BPEIHOTO BEIIECTBA U MyTEM
BO3JICHCTBUSL €ro Ha OpPraHu3M MPUMEHSIOT Pa3UYHbIE BUJBI CIELUOACKIbl, PE3UNHOBBIC
MepYaTKd W CarlorH, 3aIUTHBIC OYKH, MPOTHBO - MBUICBBIC PECHHUPATOPHI, BAaTHO-MApJICBBIC
MOBSI3KH, MPOTUBOTA3BI U JIP.

Jliis paboumx psifa TMPOW3BOJCTB pa3paboTaHbI CIICIUATBHBIC PAIMOHBI TaK HA3BIBAEMOTO
nedebHo-TIpodunakTudeckoro mnuTaHuss. OHU ocHabnsSIOT AEWCTBUS BPEAHBIX BEUIECTB Ha
OpTaHW3M, HEUTPAM3ys, CBS3bIBAas, YMCHBIIAS BCACHIBAHWE WJIM YCKOPSS BBIICICHUE HX W3
OpraHu3Ma.

METO/bI NCCJIIEJOBAHMSA COAEPXXAHMA BPE/THBIX BEIHIECTB B BO3/IVXE

Crnenuduka wuccieoBaHUI KauecTBa BO3AYIIHOM cpeabl 3akio4aercs B TOM, 4YTO B
OONBIIMHCTBE CIIy4aeB TpeOyeTcs ONpEeNeIuTbh OuYeHb Majble KOJUYECTBA BEILIECTBA,
U3MepseMble MIJITUTPaMMaMH MK UX J01sIMH. [109TOMY HCnosb3yeMble METOIbI JOJKHBI OBITh
BBICOKOYYBCTBUTEIbHBIMU, TOUHBIMU U OBICTPHIMH.

MeTonbl onpeneneHuss COAEPk AaHUs BPEIHBIX BEIIECTB B BO3JYXE OCHOBAHBI
Ha pa3JUYHBIX (GU3WYECKUX U XUMHUUYECKHUX SBJICHUAX, HO OHU HEU3MEHHO
BKJIIOUAIOT JBa mpouecca: oT0op nmpoObl BO3AyXa U €ro aHalus.

Meton otbGopa mnpoObl BO3AyXxa MOXKET OBITh MPOJOJDKUTENBbHBIM 110 BPEMEHU U
OJTHOMOMEHTHBIM.

IlepBbIii MeTOA, Tak Ha3bIBAEMBIM ACHUPALMOHHBINA, OCHOBaH Ha MPOTATMBAaHUHU
AQHAJIM3UPYEMOr0 BO3JyXa 4epe3 TBEPIAbIC WIHM KUIAKHUE Cpedbl Ui 3a[CpKKH B HUX IIyTEM
MEXAHUYECKOTO Pa3/IeICHHs I PACTBOPEHUS ONPEAEIIAEMOTrO BEIECTBA.

Bropoii MeToa 3akirodaeTcs BO B3ATUU B paboyeil 30He ONpeesIeHHOro 00beMa BO3IyXa
JUIs TIOCJIETYIOLIET0 aHAJIN3a €r0 B XUMUUYECKOH JJaOOpaToOpuH.
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Acnupayuonnulii Memoo TO3BOJSET HAKONUTh HAa (QHUIBTPE WM B MOMVIOTUTEIHHOM
pacTBOpe aHATU3UPYEMOE BELIECTBO XOTs Obl B MUHUMAJIBHOM KOJIMYECTBE, HAXO/ISIEMCS BbIIIE
YPOBHSI 4YBCTBUTEIBHOCTH XMMHUYECKOTO MeToja ompeneneHus. OTéop mpoObl mpoaomKaeTcs
15-20 muH, a B HekoTopblx ciydasx - 30-60 muH. Hemocrarkom acmupammoOHHOTO METOJa
SIBIITIOTCS.  OOJBINAsl TPYAOEMKOCTh OTOOpa mpoObl U OOJIBIIOE YCPETHEHUE KOHIICHTPAIUU
OIpesIeNIIEMOro BELIECTBA B BO3/YyX€ 32 MPOAOJKUTENbHBIN IEPUO] BPEMEHH (B TO BpeMs Kak
KOHIICHTPALUS SII0B B BO3[yXe paboyeil 30HbI HEPEAKO MEHSETCS T0BOJIBHO OBICTPO).

Hns  orOopa mnpoObl HEOOXOAMMBI acmMpaTop M yCTpOilcTBa A 3aJepiKKU
aHAJTM3UPYEMOTO BEIIECTBA: IPU ONPEIEICHUH a3p030Jel (PUIBTPBI; IPH ONpPEACTICHUN MTapOB U
ra3oB - IOIJIOTHTEIbHbIE MNpuOOpbl. B KadecTBe acnuparopa OOBIYHO HCHOJB3YIOT
AIIEKTPUUYECKUI acmuparop — BO3AYXOnyBKy. [lpum ero mnpuMmeHeHHMH B cllydae, KoOrja
OIpeNeNAI0T TOKCHMYECKUE BEIeCTBa B BUAE a’po3o0iieidl, oTOOp MpoObl CXOAEH C METOAOM
OTIpeNieNIeHUs] 3albUICHHOCTH BO3ayxa. OTIMYMe 3aKI04aeTcsl JHIIb B CAMOM OIPEIEICHUHU
TOKCHYECKOI'O BELECTBA, KOTOPOE OOBIYHO MPOBOAMUTCS HE BECOBBIM, 8 XUMUYECKUM METOJIOM C
IpeIBapUTEIILHBIM TIEPEBOJIOM TBEPAOTO BEUIECTBA B JKUJIKOE COCTOSHHE IMYTEM PacTBOPEHUS
€ro B KHMCJOTaX, LIejo4yax U Ipyrux pactsopurensx. [Ipu onpeaenenun KOHIEHTpalUuu MapoB U
ra30B CKOPOCTh MPOTITUBAHMS BO3yXa JOKHA OBITh HEBEIIMKA.

OHOMOMEHTHBIH cr1ocod 0T6opa Npod BO31yXa MOKET ObITh IPUMEHEH B OHOM U3 TpeX
BapHUaHTOB:

1. BbUIMBaHHMEM JKUAKOCTH U3 COCYJA, YTO NMPHUBOJUT K 3aIOJHEHUIO €r0 UCCIIEAYEeMbIM
BO3AYXOM; COCYJ TOCJIE 3TOr0 TEPMETHYHO 3aKpbIBAECTCS PE3MHOBOM IMPOOKOW H
JOCTaBIIsICTCS B 1a00OpaTOpHIO AJIs aHaIu3a (METO/ NPUMEHSETCs] IPU HEPaCTBOPUMBIX
B BOJIE T'a3ax);

2. oOMeHOM BoO3Jyxa (AecATUKpaTHas IpPOJYBKa), KOIJa YHUCTBIM BO3AYyX B cOCyae
3aMeIIaeTCsl aHATU3UPYEeMBIM BO3AYXOM Ui TOCIEAYIOMIET0 aHajih3a €ro B
nabopaTopuu;

3. 3aloJIHEHWEeM COCyJa, B KOTOPOM 3apaHee OblT co3maH BakyyM. lIpum OTKpBIBaHUH
cocyla B 30HE paOOThl aHAIM3UPYEMBIH BO3yX 3aIlOJHSET €ro, Mociie Yero cCocyn
3aKpBIBAIOT U IOCTABJISIFOT B J1A00OPaTOPHIO.

OnHOMOMEHTHBIH crioco0 0TO0pa y100€H U JIMIIEH HeAOCTATKOB acUPallMOHHOTO METO/1a,

HO MOXXET MPUMEHSTHCS JIUIIb TOT/A, KOT/Ia MMEETCsl BRICOKOUYBCTBUTENBHBIM METO] aHAIIN3a U
HET HeOOXOMMOCTH KOHIIEHTPUPOBATh (aKKyMYJIHPOBATh) BELIECTBA, COJEpKAIUECS B BO3/IyXe
MIPOM3BOJICTBEHHBIX TTOMEIIEHUH B HE3HAYUTEIILHOM KOJIMYECTBE.

Jlns 3a1ep’KKM NIApOB M T'a30B MPUMEHSIOT CTEKISHHbIE U3JENus caMoil pazHOOoOpa3HOM
KOHCTPYKIUHU (OT MPOCTEUIIUX CTEKJISHHBIX TPYOOK A0 KOJIO CII0XHOW KOHQUIYpalun),
KOTOpbIE  3alOJIHAIOTCS TOTJIOTUTENSAIMH  (pacTBOpaMH, XUMHUYECKUMM 3€pHEHHBIMH U
MOPOIIKOOOpa3HBIMU PEAKTHBAMH COOTBETCTBYIOIIETO HA3HAYCHHUS).

Jlns ynaBiMBaHUS a’po30Jiei MPUMEHSIOT aHAIUTHYecKue (GUIbTpbl a’po3oibHble ADA-
XJ, ADA-XIT u A®DPA-XC. bykBa X o06o3HauaeT, 4To GUIBTPHl MpeJHA3HAUYEHBI IS
NPOBE/ICHUS aHaAIM3a a’pOJUCIIEPCHBIX NpUMecell XUMHYECKUM (a2 HE BECOBBIM) METOJOM.
Crosimue psimoM  OYKBBI - YKa3bIBAIOT, 4YTO MaTepHall yYIbTPATOHKHX BOJOKOH (HIBTpa
U3TOTOBJIEH COOTBETCTBEHHO W3 aleTHUIIE/Tono3sl (A), nepxiopsunuia (IT) m moaucrupona
(©).

Jlns ompeneneHusl KOHUEHTPAMKM DPAJHOAKTUBHBIX a3p030Jiell NMPUMEHSIOT (HIBTPHI
ADA-PM w3 METHIaKpPWIATHOTO MaTrepuana; Hjs OMpeAeJeHUsT HW30TOMHOTO COCTaBa
pPaIMOaKTUBHBIX a’po30Jiell crekTpoMeTpuyeckuMm MmetoaoM - (uiabtpel ADA-PCIT u3
NepXJIOpPBUHMIOBOTO MaTepuaina; GuiabTpel ADA-BA - g OakTepuanbHOro aHaiu3a
a’pOUCTIEPCHBIXIIPUME U CeH U Jp.
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JUia onpeneneHuss KOHLEHTpAalMM BpPEIHBIX IPUMECEH BECOBBIM METOAOM IPUMEHSIOT
CTOMKHE K Biare, kuciotam u menodam GuiabTpsl ADA-BII nByx tumnos: AOA-BII-10 u ADA-
BI1-20 ¢ nnomansio ¢punsTpyronux auckos 10 u 20 cm? u maccoit 50 u 110 Mr cOOTBETCTBEHHO.

Mertoab! aHanu3a npod BO3yxa, UCHOIb3yeMbIe AJIs ONPEIeIEHUs] XUMUYECKUX BELIECTB B
HEM, BeChbMa pa3HOOOpa3Hbl: (POTOMETPUYCCKHIA, JIFOMHHECIIEHTHBINA, CIIEKTPOCKOIMYECKUH,
noJsiporpaduueckuii, xpomatorpadpuueckuii, ONTHYECKUI U Ap.

KpomMe yka3aHHBIX BBIIIE METOAOB - BBICOKOTOYHBIX M YYBCTBUTEIBHBIX, TPEOYIOIIMX,
OJIHAaKO, 3HAYMTENIBHBIX 3aTPAaT BPEMEHU Ha OIPENEICHHE COIAEP)KaHUSA BPEIHBIX U ONACHBIX
BEIIIECTB B BO3/yXE, COBPEMEHHAs NMPOMCAHHMTApHs pacrojaracT MEeHee TOYHBIMH, HO Ooiee
ObICTppIMU  MeTOAaMu aHaim3a. K sKclpecc-meronaM — aHalu3a BO3JyXa OTHOCSTCA
KOJIOPUMETPUYECKUE U JIMHEWHO-KOJOPUCTUYECKHE METOJbl, IO3BOJIAIOIIME OIEPaTUBHO B
MecTe 0TOOpa MPOObI OIPEAETUTh KOHIEHTPALIMIO 3arPA3HSIONNX BO3AYX BEIIECTB.

Konopumerpuyeckue MeTOAbl OCHOBaHbl Ha MPOTITMBAHHMU BO3IYyXa, COJAEPIKALIETO
3arps3HAIOLIEE BEIECTBO, YepPe3 PacTBOp, PUIBTPOBAIBHYIO Oymary WM 3€pHUCTBINA TBEpIbIH
COpOEHT M U3MEPEHUM HMHTEHCUBHOCTU IIOJIyUEHHOH Ha HUX OKpPAacKHU IIYyTEM CpaBHEHHS CO
CTaHJApTHBIMU IHIKajaMHu (0Opa3namMM-3TaJlOHaMH) C YKa3aHHOW Ha HUX KOHLEHTpaluen
HCCIIENYEMOTO BEIECTBA.

JINHEMHO-KOJIOPUCTUYECKUIT METOJ, OCHOBaH Ha IMPOTIATMBAHUU HCCIELYEMOIO BO31yXa
Yyepe3 CTEKISIHHbIE HMHIUKATOPHBIE TPYOKM M HM3MEPEHHH JUIMHBI OKpAIIEHHOTO CTOJOHMKA
IIOpOILIKA 10 3apaHee IPUTOTOBJICHHBIM IIKajlaM, IOKa3bIBalOIIUM 3aBUCUMOCTb 3TOW JJIUHBI OT
KOHLEHTPALUHU JIAHHOT'O BEIIECTBA.

Amnanu3 Bo3ayxa B JaHHOH j1a00opaTOpHOI paboTe MOXHO MPOBOAMTH Ha mpubopax YI'-1,
VYI'-2, I'’X-4 u np. Bce oHM UMEIOT OJUH U TOT K€ MPUHLIUII AEUCTBUSI, B OCHOBE KOTOPOTO JIEKUT
METOJ LBETHbIX peakuuid. Hanbosnee MMPOKMMU BO3MOXKHOCTSAMU JJIsl SKCIpecc-aHaIn3a
BO3AYIIHOW cpensl 00namaloT Hambojiee paclpoCTpaHEHHBIE B HACTOSIIEE  BpEMs
yYHUBepcajbHble razoananuzaropsl YI'-2 (puc. 1).

I"azoananmuzatop YI'-2 cocrout u3 kopryca 7, BHyTpH KOTOPOTO PAaCIIOIIOXKEH PE3UHOBBII
BO3AYIIHBIA HACOC 5, Ha3bIBAEMBbIH TAK)KE aCIUPATOPOM MM CHIIb(HOHOM. ACIIUPATOP UMEET BH]L
HIMPOKON roppUpOBaHHON pPE3MHOBOM TPYOBI, 3aKPEIUVIEHHON MEXIYy ABYMS METaNIMYeCKUMU
¢nannamu. BHyTpu acnupaTopa MMeeTcsl CTaibHas NpyXkuHa 4, KOTOpas JEp>KUT ero B
pacTssHyToM Tnojio)keHUu. Jlng coxpaHeHus @opMbl TOQpPUPOBAHHBIX MMOBEPXHOCTEH C
BHYTPEHHEH CTOPOHBI B rO(pbl BCTABJICHBI paclopHbIe KoJbla 6. CUIb(QOH CXKUMAETCs ITOKOM
1 myrem Haxatus pykoil Ha ero ronoBky. [Ipubop oGopynoBaH HampaBisIOIIEH BTYIKOH 2,
CMOHTHPOBaHHOM Ha BepxHel rumre 3. /g ¢ukcanuu xoaa mTOKa BO BpeMsl ABUXKEHHS €T0 110
HampasJsioLled BTynke mnpeaycmorpeH crtomop 12. Illtok razoananu3aropa HUMeEeT Ha
IPOTHBOIOJOXKHBIX CTOpOHaX KaHaBku 15. Han kaHaBkamu BBepXy CTOUT uLudpa,
COOTBETCTBYIOIIass 00bEMy MPOCACHIBAEMOTr0 BO3/yXa B MWUTWiINTpax. Kaxaas kaHaBka umeer
JBA OTBepcTUs i (PUKCAllUM CTOMOPOM OOO3HAYEHHOTO oO0beMa MpPOTSIHYTOro depes
UHAUKATOPHYIO TpyOKy Bo3ayxa. XoOJ TMOPHIHS OT HI)KHETO0 OTBEPCTHUSI JO0 BEPXHEro
perynupyercss aBTroMatuueckd. Ilocine mnporaruBaHus 00O3HAYEHHOro oObeMa BO3AyXa
CJIBIIIUTCA LIETYOK OT cpabaThIBaHUs CTOMOPA HA BEPXHEM OTBEPCTHH KaHABKH IITOKA.

HwxHsas uacth cuinbpoHa coeqUHEHa pe3nHOBOM TpyOkoit 13 co mTyunepom 14, k
KOTOpPOMY MPHUCOEANHEH THOKUN pe3nHOBBIN HuaHr 11, nmpeaHasHaueHHBIN Al IPUCOeIUHEHUS
uHAuKaTopHBIX TpyOok 10. Ilocneanue mpenctaBisioT coOoil cTekIsHHBIE TPYOKH aauHON 90
MM C BHYTPEHHUM JHAMETPOM 2,5 MM, KOTOpBIE 3alOIHIIOTCS MHAUKATOPHBIM mopomkoM. Ha
JIMIIEBOI CTOpOHE MaHe I Mpubopa UMeeTcs THe310 § [T XpaHeHHs IIToKa 1.

Ha kaxnapiii uccienyemblii ra3 UMEIOTCA JBE WKaIbl-TMHEWKU. [lo yeBoil smHElKe
3aMepSIIOT KOHIIEHTPALIMIO T'a30B MPU UCIOIb30BaHUH IITOKOB C MaJIbIM 00bEMOM MPOCACHIBAHUS
BO3]1yXa, a 10 MPaBOy JMHEHKE - KOHIICHTPAIIMIO Ta30B MIPH UCIIOJIb30BAaHUH IITOKOB C OOJBIITUM
o0BbeMoM mpocacbiBaHMs. [Ipu 3TOM HyleBoe AeleHHMEe MIKajibl JOJDKHO COBMAJAaTh C HAvyaloM
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TpaHUIIBl TOBEPXHOCTH MOPOILIKAa B HWHAMKATOpHOW TpyOke. Otcuer Oepercs MO BBICOTE
OKpAIIIEHHOT'O CTOJI0MKA peaKkTUBa Ha JIMHEHKE.

|

Puc. 1. O6muit Bu yHUBEpCATBHOTO ra3oaHanmzatopa YI'-2.
(a — mpoIONBHEIA pa3pes; 6 — BU CBEPXY)

1 - mrok; 2 - HanpaBisIOIIAs BTYJKa; 3 - BEepXHsS IUIMTa; 4 - cTanbHas NPYXHUHA; 5 -BO3IyLIHBIH Hacoc; 6 -
pacnopHsble KONbLa; 7 - KOPIYC ra30aHaIu3aTopa; 8 - THEe3/10 AN XpaHeHUs MToka; 9 - mkana; 10 - uHAMKaTOpHAas
TpyOKa; 11 - pe3nHOBBIH nuanr; 12 - cromnop; 13 - pesnHoBas TpyOka; 14 - mTynep; 15 - kaHaBKH Ha IITOKE.

becuBeTHsIil Ta3 ¢ XapakTEepHBIM PE3KHUM 3amaxoM. JIerko pactBopsiercs B Boje. BoaHsbiil
pacTBop 00najaeT CUIBHBIMU INEJIOYHBIMU cBOWCTBaMu. Bosmyx, comepxkamuit 16,5-26,8%
(00BeMH.) aMMHaKa, B3PHIBOOIIACEH.

AMMUaK pasipaxaroiie JeHCTBYeT Ha BEpXHHUE JbIXaTelbHbIE MyTH U Ta3a. B BBICOKHUX
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KOHIIGHTpalUsAX BO30YXKIalomle NeHCTBYeT Ha IEHTPAJbHYI0 HEPBHYIO CHCTEMY M BBI3BIBACT
CyZIOporu. XpOHUUYECKUE OTPABICHHUS aMMHAKOM HE BCTPEYArOTCs. BO3MOXHBI 0XKOTH TJa3 H
KOXHU IIpU I[GI>'ICTBI/II/I ra3006pa3H0r0 adMMHaAKa B BBICOKHMX KOHIICHTPAlHUAX.

WHIUKATOPHBIN MOPOIIOK JUIsS ONpeleeHUss aMMmuaka — 3T0 (appopoBblid MOPOIIOK,
o0OpaboranHbIi 1% - HBIM CHHUPTOBBIM PACTBOPOM MHAMKaTOpa — OpomdeHnonoBoro cuHero. [Ipu
IPOIYCKaHUH Yepe3 TPYOKY, 3alOJHEHHYIO 3TUM MOPOIIKOM, BO3/yXa, COJIEpPIKAIEro aMMHAK,
PCaKTUBHBIA MOPOIIOK MEHSET XXEIATYI0 OKpPacKy Ha CHHIOK. MeToJ MO3BOJISET ONpPEICIUTh

aMMHUaK Tpu KoHIeHTpanuu 10 0,4 mr/i.
Hmumuposanue 3acpsasmnenus 6030yxa B pabOUYMX 30HAX MPOM3BOACTBEHHBIX IOMEIIEHHH OCYIIECTBIISICM
CIIEIYIOIIIM 00pa3oM:
1. Ha ammumak: B mpobupky HammBaeM 5-10 mu cmaboro pactBopa (5%) amMmuaka B BoAe (aMMHAYHOM
BOJIBI).

METOJUKA TTPOBEJIEHW PABOTDI

1. TIpoBeputTh repMETUYHOCTH BO3/1yX03a00pHOr0 YCTPOWCTBA, IS 4ero Cuilb(oH 5 3aKaTh
mTOKOM | Ha MakCHMMalbHOM OO0BeMe BO3AyXa W 3adukcupoBaTh cromopoM 12. 3atem
NEePerHyTh Pe3MHOBBIN IIIaHr 11, 3axaTh ero 1a00paTOPHBIM 3a)KUMOM, OTBECTU CTOIOP,
€CJIM LITOK IOCcJieé HEOOJIBIIOr0 phIBKA OCTAHOBUTCS, MPUOOpP Te€pMETHUYEH, U UM MOKHO
nojp3oBaThesa. Ecin BHKeHHME IITOKa OylIeT MpOAOJKaThCs, MPUOOp HErepMETHYEH;
ClleqyeT NpPOBEPUTh IUIOTHOCTh MpPWJIETaHUS IIJaHra K MITYHEepy, YCTPAaHUTb He
IepMETUYHOCTb WM B3SITh APYroi mpudop.

2. Bo3nmyx s aHanm3a OpaThb W3 TNPOOHPKH, WMHUTHPYIOUIEH MPOM3BOJICTBEHHOE
IIOMEIIEHUE, MPeABAPUTEIbHO J00aBUB Ty/Aa SJOBUTHIE BELIECTBA, HAJMYHWE KOTOPHIX B
Bo3ayxe U OynyT omnpenensathes. [loaydenune uceiaenyeMsbix ra3oB 1 0T00p npod Bo3ayxa
AJISl AaHAJIU3A MPOBOAMTH TOJBKO B BHITSKHOM HIKaQdy.

3. TlpurortoButs pubop YI'-2 kK 0TOOPY MPOOKI: BCTaBUTH IITOK B HANPABIISIONIYIO BTYJIKY,
JlaBJICHUEM PYKHM Ha TOJIOBKY IITOKA CKMMaTh CHIB(GOH JI0 Te€X IMOp, MOKa CTOMOPHBIHI
MeXaHM3M He 3aQuKCUpyeT €ero B BEpXHEM OTBepcTuu KaHaBku. llocie 3rtoro
OPUCOCTUHUTh K [UIAHTY HEOOXOMUMYIO Ui JaHHOTO KOHKPETHOIO —BeEIecTBa
UHIUKAaTOPHYIO TPyOKYy, a €€ IpHU IMOMOILIM HEOONbIIOr0 MEepeXOJHUKAa COEAUHHUTH C
KOJIOOI1.

4. HapaBnuBasi 0fHOM pyKOHM Ha ToOJIOBKY LITOKa, APYroil pykoi oreectu cromop 12 u
pococaTh ONpeAeTIeHHbIH 00beM HCIBITYEMOTO BO3/yXa Yepe3 UHIMKATOPHYIO TPYOKY.

5. Ilo nnuHe OKpalleHHOTo CTOJIOMKAa B MHAMKATOPHOW TPYOKE ONpENeNnuTh (PaKTHUECKYHO
KOHLIEHTPALIMIO UCCIIEyEMOro rasa.

6. Ilo pe3ympTaTaM BBITOJHEHHON paOOTHI COCTABIISETCS OTUET:

a) Ilpu ommcanuu cnocoOa MONy4YeHUs] UHIAMBHYaJbHBIX BEIIECTB — HEOOXOIUMO
IIPUBECTHU COOTBETCTBYIOIINE XUMUUECKHE PEAKIUU.

06) 3amonHUTH TaOIUILY 2.

B) IlpuBectu cBeneHHS O TOKCHUYHOCTH OMNPEIENISEMbIX BEIIECTB U OINpPENeTUTh K
KaKOMW IpyIIie MPOMBIIIJIEHHBIX SI7I0B OHU OTHOCSTCS.

Ta0mma 2.

PCSyﬂBTaTBI OIIPCACIICHNA KOHICHTPAUN BPCIHBIX BEIICCTB B BO3AYXEC C TIOMOIIIBIO VI'-2

u Konuuectso K
ANUMCEHOBAHHE OHII-UA
BO3/1yXa, L{BeT okpacku copOeHTa B TIK
BpCAHOT'O MIPOMYIIEHHOTO BPEIHOTO i\ 3
BEIIECTBA qepes TpyoKy, - BEIIECTBA B MI/M
MIT Jlo ocie BO3/TyXe, MI/M°
NPOIMYCKAHHS NPOIYCKaHHs

Dopma A Crpannna 13u3 31




MHUHHCTEpCTBO HAYKU M BBICLIEro oOpa3oBanus PO

o N Dopma
VY IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

@ - PaGouast nporpaMma TUCIUILITHHEL

TEXHUKA BE30ITACHOCTHU

OcHOBHbBIE ONACHOCTU B JAHHOM pabOTE — 3TO ONACHOCTb XMMHYECKUX OKOTOB IIpU
BBINIOJITHEHUM  ONEpallMd € KOHLIEHTPUPOBAaHHBIMU  KHCJIOTAMM, ONACHOCTh OTPABICHUS
ra3oo0pa3HbIMH BellleCTBaMH (OKCHIBl a30Ta, CEPOBOJOPOA, MOHOOKCHJ YIJIepoja, XJIop,
aMMHaK | JIp.).

[lepBast momols NPU XUMUYECKUX OYKOTaX U OTPABICHUSIX CBOJIUTCS K CIEIYIOIIEMY: IIPU
0KOTax KHUCJIOTAMM M IIEJI0YaMH IOPAKEHHBIM y4acTOK KOXKH IIPOMBIBAIOT CTPYEH XOJIOAHON
BO/bl B TeueHHe He MeHee 15 muH. [lasee mpu oxkorax KHCIOTaMHU U KHCIIOTOIIOJOOHBIMU
IPWKUTAIOIIMMHA  BEIIECTBAMU HAKJIA[BIBAIOT IPUMOYKM H3 JABYXIPOLEHTHOIO pacTBOpa
OukapOoHaTa HaTpud (MUILEBas cofa), a MPHU 0XKOrax IeIoYaMH — JIBYXIPOLIEHTHOI'O pacTBOpa
YKCYCHOH, INMOHHOW ¥ BUHHOW KHCJIOTBI.

Ecnu arpeccuBHOE BELIECTBO IONAJI0 HA KOKY 4EPE3 OACKAY, €€ CIEeLyeT Mepell CHATUEM
paspe3aTh HOXKHMLIAMH, YTOObI HE YBEJIMYMTH IUIOIIAAb MopaxeHus. IIpu 3ToM Hag0 NOMHUTH,
YTO CHUHTETHYECKas TKaHb MOXXET pacTBOPSTHCS B HEKOTOPHIX arpeCCUBHBIX BEIIECTBAX,
HanpuMep B cepHou kuciote. [Ipu cMbIBaHUM BOAOH MOJIMMEP KOAryJIMPYeT U MOKPBIBAET KOXKY
JIMIKOM IJIeHKOW. B 3TOM cityyae mpombIBaHME HE TOCTUTaeT LENIM U HEOOXOIMMO CHavaja Kak
MOJKHO TINATEJIbHEE CHATh KHUCIOTY C KOXH, OCTOPOXKHO <«IIPOMOKas» €€ CyXoW
XJIOM4aTOOyMa)KHOM TKaHBIO, U JIMIIb 3aTEM IIPOMBITH BOJOM.

IIpu pecnupaTOpHOM OTpaBlieHMM (BABIXaHMM Ta30B, MapoB, a’po30Jel) HeoO0XO0AUMO
BBIBECTH IIOCTPAJaBIIErO0 Ha CBEXHUHW BO3AyX WJIM B IPOBETPUBAEMOE IIOMEIICHUE.
[TocTpanaBmiero Hajo YJIOXKHTb, CO3[4aThb €My IIOJHBIM IOKOH, YKpbITH BO H30exkaHue
nepeoxyaxaeHus. Jlo mpuObITHs Bpaya MOCTPAIaBLIEr0 HEJIb3sl OCTABIATh 0€3 IPUCMOTpa, Jaxe
€CJIM KayKETCsl, YTO COCTOSIHUE €T0 HE BBI3BIBAET ONACEHUM.

Bce onepanum ¢ BpeaHbIMHU BelleCTBAMH NMPOBOAMTH TOJIbKO B BBITSZKHOM HIKady.

JlabopaTopnasi paGora Ne2.OnpeneseHue OKCHI0B a30Ta B BO3AyXe.

B Bo31yxe mpou3BOICTBEHHBIX MMOMEIICHUI BcTpeuaeTcs ra3ooopasueie - okeua aszora (11)
NO u okcua azora (V) NOg, a Taxxke xuakuii - rerpaokcun azota N2O4. CoctaB cMecH OKCHIOB
M3MEHAETCS C U3MEHEHUEM TEMIIEPATYPhI U BIIAXXHOCTH BO3yXa.

Oxkcupl a30Ta JACUCTBYIOT pa3/ipakarolle Ha CIU3HUCTHIC JIBIXaTENbHBIX MyTei, 0COOCHHO
Ha JIETKUE, BBI3bIBAS B TSKEIIBIX CIIy4asX OTEKH.

Hna onpenenenus okcuga azora (V) wucnonb3yercs WHAMKATOPHBIA — MOPOIIOK,
NPECTaBIAIOMNNA COO0N TOHKO M3MENbUYEHHBIH CHIIMKAreib, MPOMUTAHHBIA PAaCTBOPEHHBIM B
stunoBoM crupre audenmnamuaom — (CgHs)oNH. Ilpu stom obOpasyeTcs OKpaimleHHBIH B
3eNIeHOBATHIH IBET cloil. UyBCTBUTENBHOCTH MeToaa — 0,005 Mr/m.

Jnia onpenenenust cyMMbl okcuaa azorta (1) u okcuaa azora (1V) k MHAMKAaTOpHOHN TpyOKe
CO CTOPOHBI BXOJ]a BO3/yXa MPHUCOEIUHSIOT TPYOKY, COAEPkAIIyI0 OKHCIUTEIbHBII MOPOIIOK,
COCTOSIIIIMM M3 CUJIMKAress, MPOMUTAaHHOrO NepMaHraHarom kamus. [Ipu 3TOM mnpoucxonut
o0ecrBeuyMBaHNE UHAWKATOPHOTO Nopotika. YyBcTBuTenbHOCTh MeToa — 0,003 mr/m.

[To pasHuIle KOHIIEHTpAIUii OOIIEro coaep)kaHus OKCHIOB a30Ta W okcuiaa azora (IV)

HAXOJAT cojiepkanue okcuaa asora (11).

HUmumuposanue 3acpsisnenus 6030yxa B pabOYMX 30HAX HPOU3BOJCTBEHHBIX MOMEIICHHH OCYIIECTBIISIEM
CIIEIYIONINM 00pa3oM:

Ha oxucnel a3ora: B mpoOHUpPKY TMOMENIaeM HECKOJIbKO KyCOYKoB ZN W cMauymBaeM WX 1-2 M
KOHILIEHTPUPOBAHHOH a30THOM KucioThl. OOpasyercst Oypsiii ra3, npeacrapisoniuii cvech NOu NO».

METOJUKA TTPOBEJIEHWA PABOTDI
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1. [TpoBepuTh TEPMETUYHOCTD BO3AYX03a00PHOTO YCTPOWUCTBA, I Yero cuiib(oH 5

3akaTh IITOKOM | Ha MakcuMaidbHOM oObeMe Bo3ayXa U 3adUKCUPOBATH
crornopom 12. 3aTem nepernyTh pe3uHOBBIN HUTaHT 11, 3a%aTh ero 1a00paToOpHBIM
3a)KUMOM, OTBECTH CTOIMOP, €CIIM LITOK IOCJie HEOOJBIIOTr0 PhIBKA OCTAaHOBUTCH,
npuboOp repMeTHyYeH, 1 UM MOXKHO TOJIb30BaThes. Ecim aBrkeHHe mToka Oyaer

MPOJOIDKATECS, TPUOOP HErepMETUYCH; CIEAYeT TPOBEPUTHh  IJIOTHOCTh
MPUJICTaHMsI IIJIAHTA K MTYIEPY, YCTPAaHUTh HE TEPMETUYHOCTh WJIH B3SITh JAPYTOM
puoop.

2. Bo3nyx g aHanm3a OpaTb U3 TNPOOMPKH, HMUTHPYIOLIEH IPOU3BOJICTBEHHOE
IIOMEIIECHUE, MPEeABAPUTEIbHO J00aBUB Ty/Aa SJOBUTHIE BELIECTBA, HAJMYHME KOTOPHIX B
BO3AyXe U OynyT onpenenstbes. [loaydyenne ucciaeayeMbiX ra3oB 1 0T00p nMpod Bo3ayxa
AJISl AaHAJIN3A IPOBOJAMTH TOJIBKO B BBITSKHOM HIKaQdy.

3. TlpurortoButs npubop YI'-2 k 0oT60pY NpoOkI: BCTAaBUTH MITOK B HANPABIISIONIYIO BTYJIKY,
JIaBJICHMEM PYKHM Ha TOJIOBKY IITOKA CKMMaTh CHIb(GOH JI0 TE€X IMOp, MOKa CTOMOPHBIH
MEeXaHu3M He 3a(uKCUpyeT €ro B BEpXHEM OTBepcTuu KaHaBku. llocie 3rtoro
OPUCOCIUHUTh K [UIAHTY HEOOXOOUMYIO Ui JAaHHOIO KOHKPETHOIO —BeIlecTBa
WHIMKATOPHYI0 TPyOKy, a ee MpH MOMOIIM HEOOJBIIOTO MEPEXOJHUKA COCIHHUTH C
KOJIOOH.

4. HapaBnuBasi 0fHOM pyKOHM Ha TroOJIOBKY LITOKa, APYroil pykoi oreectu cromop 12 u
pococaTh ONpeAEIeHHbIH 00bEM HCIBITYEMOTO BO3/yXa Yepe3 UHIUKATOPHYIO TPYOKY.

5. Tlo anuHE OKPAIIEHHOTO CTOJOMKA B MHIMKATOPHOM TPYOKE OMpPENeTuTh (PaKTHUECKYIO
KOHIIEHTPALIMIO UCCIIElyeMOT0 rasa.

6. Ilo pe3ynpTaTaM BBIOJIHEHHON paOOTHI COCTABISETCS OTUET:

a) Ilpu ommcanuu cnocoOa MoNyuyeHUs] UHIAMBHYaJbHBIX BEIIECTB — HEOOXOIUMO
NPUBECTH COOTBETCTBYIOIINE XUMUYECKUE PEAKIUH.

06) 3amonHUTH TAOIUILY 2.

B) [lpuBectu cBefeHHS O TOKCHYHOCTH OIPEIENIIEMBIX BEIIECTB M OIPEICIUTh K
KaKOH rpyrnie NpOMBIIIJICHHBIX S70B OHU OTHOCSTCS.

Tabnuua 2.

Pe3ynbTathl onpeiesieHus KOHIICHTPAIMH BPEAHBIX BEIMIESCTB B BO3AYXE ¢ TOMOIIbI0 Y '-2

H Komnuectso K
ANUMCHOBAaHHEC OHII-UA
BO3/1yXa, I{BeT okpacku copOeHTa B TUIK
BpCAHOTO MIPOMYIIEHHOTO BpPEIHOTO | 3
BEIIECTBA qepes TpyoKy, - BEIECTBA B MI/M
MIT Mo oere BO3/IyXe, MI/M°
HPOITYCKAHUS HPOITYyCKAHUS

Bce onepanuu ¢ BpeaAHbIMHU BeIIeCTBAMHU MPOBOJAUTDH TOJbKO B BHITHKHOM uncaq)y.

JlaboparopHasi padora Ne3. Onpenesienne cepoBoI0poia B BO3yXe.

BecuiBeTHBIH ra3 ¢ xapakTepHBIM 3aMaxoM TyxJIbIX sull. CepoBOIOPO OTHEONACEH; CMECh
€ro C BO3/1yXOM B3pBIBOOIIACHA.

CepoBofopon, Jaxe TMpH  HEOOJNBIIOM  COAEpXAaHUM B  BO3JyXE, BbI3BIBAET
TOJIOBOKPY)XE€HHE, cepaneOueHue, TOmHOTY. [Ipu BIBIXaHMHM CEpOBOJOPOAA  BCKOpE
MPUTYIUIAETCS OIYILEHUE €ro 3amaxa, I03TOMY BO3pacTaeT OMacHOCTh OoTpaBieHus. [1pu Mambix
KOHIIEHTPAIUSAX CEPOBOIOPO ACUCTBYET pa3Ipakarolle Ha CIIM3UCThIE 000TIOYKHU JBIXaTeIbHBIX
IyTEH U rias.

JUia  ompeneneHuss  CEpOBOJOPOAA  HMCIOJIB3YETCS

HHI[PIKaTopHLIﬁ IIOpOIIOK,
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NPECTaBISIOMNNA TOHKO HM3MeNb4YeHHBIH (PaphopoBbIii MOPOIIOK, 00paboTaHHBIA PacTBOPOM
ykcycHokucaoro cBuHma — PDB(CH3COO),. OkpammBanue MmOpolnka IOx A€HCTBHEM
CepOBOZIOPOAA  MPOUCXOIUT  BCIEICTBHE 0Opa3oBaHUS UYEPHOTrO  Cynb(puaa CBHUHIIA.

YysctBuTenbHOCTh MeTOaa — 0,14 MKT/MIL.
Hmumuposanue 3acpsasnenuss 6030yxa B pabOUYMX 30HAX IPOM3BOJCTBEHHBIX IOMEIICHUH OCYLIECTBIAEM
CIIEIYIOIIIM 00pa3oM:
Ha cepoBomopon: B mpoOupKy HachImaeTcss HeOOoJbIIoe KONMYecTBO mopomka FeS mmm MnS u
CMaYuBaeTCsl HECKOJIbKHMH KaIUIIMH KOHLIEHTPUPOBAHHOI CONSHOHW KHCIIOTHI, IPH 3TOM IIPOUCXOAUT
BBIICTICHHE CEPOBOZOPOIA.

METO/JJUKA TTPOBEJIEHN PABOTDI

1. IIpoBepuTh repMETUYHOCTE BO3AYX03a00PHOI0 YCTPOUCTBA, /Ul 4ero cuib(oH 5
3akaTh INTOKOM | Ha MakCUMalbHOM OOBeMe BO3AyXa M 3a(UKCHUPOBATH
cToropoM 12. 3areM neperHyTh pe3uHOBBIN nuTaHr 11, 3axath ero 1abopaTopHbIM
32)KUMOM, OTBECTH CTOIOp, €CIH INTOK IOCJIE HEOOJBIIOTO PhIBKA OCTAHOBHTCS,
npubop repMeTHdeH, U UM MOXHO IoJib30BaThesa. Eciu aBkeHue mroka Oynet
MPOJOJKATBCSI, MPUOOpP HErepMETUYEH; CIENYyeT MPOBEPUTH IUIOTHOCTD
IIPWIEraHysl IIJIaHTa K ITYLEPY, YCTPAaHUTh HE TEPMETUYHOCTb WM B35Th APYTroi
puoop.

2. Bo3nyx g aHanuza OpaTb U3 NPOOMPKH, HMUTHPYIOLIEH NPOU3BOJICTBEHHOE
MIOMEIICHUE, TPEABAPUTEIBHO I00ABHB Ty/Aa SJOBHUTHIC BEUIECTBA, HAMYHME KOTOPHIX B
BO3AyXxe U OynyT onpenensarbes. [lonydenne ncciaegyeMbix razoB 1 0T00p npod Bo3ayxa
AJISl AHAJIN3a NPOBOMTH TOJIbKO B BBITSZKHOM HIKA(y.

3. IlpurotoButs npubop YI'-2 k or60py npoObl: BCTAaBUTh IITOK B HANPABIISIONIYIO BTYJIKY,
JIaBJICHUEM PYKH Ha TOJIOBKY ILITOKA CXHUMaTh CHJIb(OH JO TE€X IOp, MOKA CTOIOPHBIN
MEXaHuU3M He 3a(UKCUpyeT €ero B BEpXHeM OTBepcTUM KaHaBku. [locime 3rtoro
MPUCOEANHUTh K LUIAHTY HEOOXOAMMYIO Ul JIaHHOTO KOHKPETHOTO BellecTBa
UH/IMKATOPHYI0 TpyOKy, a ee IpH NOMOIIM HEOOJBIIOr0 MEPEeXOJHUKA COEAUHUTH C
KOJIOOH.

4. HanaBnuBas OJHOM PYKOM Ha TOJIOBKY IITOKAa, JIPYroil pykoil orBectu crtomop 12 u
IIpoCcOcaTh OMPEEIIEHHbIN 00bEM HCIBITYEMOTO BO3/lyXa Yepe3 HHANKATOPHYIO TPYOKY.

5. Tlo anuHe OKpameHHOro CTOJIOMKA B MHJIMKATOPHOM TpyOKe ONpelenuTh (HaKTHUIECKYIO
KOHIEHTPALIMIO UCCIIElyeMOro rasa.

6. Ilo pe3ynpTaTaM BBINOJIHEHHON pabOThI COCTABISAETCS OTUET:

a) Ilpu ommcanuu crocoba MoyiydeHUs: UHAMBHUAYaAJIbHBIX BELIECTB — HEOOXOIUMO
IIPUBECTH COOTBETCTBYIOIINE XUMUUECKHE PEAKIIUH.

6) 3amosHUTH TaOIUILY 2.

B) IlpuBectu cBefeHHS O TOKCHUYHOCTH OMNpPEIENSEMBIX BEIIECTB M OINpPEACIUTh K
KaKOMW IpyIIie MPOMBIIIJIEHHBIX SI7I0B OHU OTHOCSITCSI.

Tabmumna 2.

PCSyﬂBTaTBI OIPCACIICHNA KOHICHTPAUN BPCIHBIX BEIICCTB B BO3AYXEC C TIOMOIIIBIO VI'-2

H KommuecTBo K
aNMEHOBaHHE OHII[-HSI
BO3/IyXa, [[BeT oKpacku copOeHTa 1L K
BpPCIHOIO MIPOIYIIEHHOTO BpPE€AHOTO I[ ?i
BEIeCcTBa gepe3 TpyoKy, - BEIECTBA B MI/M
MIT Ho oce BO3/IyX€, MI/M°
[POIYCKAHUS [POIYCKAHUS

Bce onepanuu ¢ Bp€AHbIMHU BE€IIECTBAMHU MPOBOJAUTDH TOJbKO B BBITHKHOM mlca(])y
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JlaGopaTopuas padora Ned. OnpeaesieHne CEPHHCTOro aHruaApuaa (okcuaa cepol 1V) B
BO3/yXe.

BecnBeTHBII ra3 ¢ XapaKTEPHBIM PE3KUM 3aI1axoM.

CepHHUCTBIN aHTHIPUA pa3Ipa’kaeT MPEHMYIIECTBEHHO BEpPXHHE, a MpHU 0oJee CHILHOM
JICHCTBUY TAKXKE M TNTyOOKHUE JIbIXaTeIbHbIC ITyTH.

Bosnyx, comepxammii cepHuCThI aHruapua SOz, TPOTATHBAIOT Yepe3 HHIUKATOPHYIO
TpyOKy, 3amoiaHeHHYI0 (apdOopoBBIM MOPOIIKOM, 0OpaOOTaHHBIM PACTBOPOM HOAMJA KaJlus,
comepxammM  uoA. Ilpm  3TOM  TpoMCXOAMT  OOECHBEUYMBAHUE  CIIOS  MHIUKATOpA.

YysctBuTEnbHOCTh MeTOA - 0,01 Mr/o1.
Hmumuposanue 3acpsasnenuss 6030yxa B pabOUYMX 30HAX IPOM3BOJCTBEHHBIX IOMEIICHUH OCYLIECTBIAEM
CIIEIYIOIIIM 00pa3oM:
Cepructerit taz3 SO MOXHO TOJIYYHTH TIPH BOCCTAHOBJICHHH CEPHOM KHCIOTHI MEIBI0, JIHOO
pa3IoKEHUEM CYIIL(UTOB METAIIIOB KUCIOTAMHU.

METOJUKA TTPOBEJIEHW A PABOTDI

1. IIpoBepuTh repMETUYHOCTH BO3AYX03a00PHOI0 YCTPOUCTBA, /Ul 4ero cuiib(oH 5
3aKaTb INTOKOM | Ha MaKCHMalbHOM OOBeMe BO3ayXa M 3a(UKCHPOBATH
cToropoM 12. 3areM nepernyTh pe3uHOBBIN nuTaHr 11, 3axaTh ero 1abopaToOpHbIM
32)KUMOM, OTBECTH CTOIOp, €CIH IITOK IOCIE HEOOJBIIOTO PhIBKA OCTAHOBHTCS,
npubop repMeTHdeH, U UM MOXHO IM0Jib30BaThesa. Eciu aBikeHue mToka Oyner
IPOJOJKAThCSI, TNPUOOpP HErepMETUYEH; CIENyeT MPOBEPUTH IUIOTHOCTh
IIPWIEraHysl IIJIaHTa K TYUEPY, YCTPAaHUTh HE TEPMETUYHOCTD UM B3SITh APYrou
pudop.

2. Bo3nyx g aHanuza OpaTb U3 NPOOMPKH, HMUTHPYIOLIEH NPOU3BOJICTBEHHOE
MIOMEIICHUE, TPEABAPUTEIBHO I00ABHB Ty/Aa SJOBHUTHIC BEUIECTBA, HAMYHME KOTOPHIX B
BO3ayXxe U OynyT onpenaensatbes. [loaydyeHne ncciaeayeMbiX razoB 1 0T00p npod Bo3ayxa
AJISl AHAJIN3a NPOBOAMTH TOJIbKO B BBITS:KHOM LIKady.

3. TlpurotoButs npubop YI'-2 k oT60py NpoObl: BCTAaBUTH IITOK B HANPABIISIONIYIO BTYJIKY,
JaBJICHUEM PYKH Ha TOJIOBKY IITOKA CXXUMaTh CHWIb(OH 10 TEX IOp, MOKa CTOMOPHBIM
MeXaHuU3M He 3a(uKcUpyeT ero B BEpXHEM OTBepcTHM KaHaBku. [locime 3rtoro
MPUCOEAVMHUTh K ULUIAHTY HEOOXOIMMYIO U JIaHHOTO KOHKPETHOTO BEIeCcTBa
UH/UKATOPHYIO TpPyOKy, a ee NpH HMOMOIIM HEOOJBIIOr0 MEPEeXOJHUKA COEIUHUTH C
KOJIOOH.

4. HanaBnuBas OJHOM PYKOM Ha TOJIOBKY IITOKa, APYrod pykoill orBectu cromop 12 u
IIpOCOCaTh OMPEEIIEHHBIN 00beM HCIBITYEMOI'0 BO3/IyXa Yepe3 HHAUKATOPHYIO TPYOKY.

5. Tlo anuHe OKpameHHOro CTOJIOMKA B MHJIMKATOPHOM TpyOKe ONpenenuTh (HaKTHIECKYIO
KOHIEHTPALIMIO UCCIIEelyeMOro rasa.

6. Ilo pe3ynpTaTaM BBINOJHEHHON pabOThI COCTABISAETCS OTUET:

a) Ilpu ommcanuu crocoba MoyiydeHUsT UHAMBHAYaAJIbHBIX BELIECTB — HEOOXOIMMO
IIPUBECTH COOTBETCTBYIOIINE XMMUUECKHE PEAKIIUU.

6) 3amosHUTH TaOIUILY 2.

B) IlpuBectu cBeneHHA O TOKCUYHOCTH ONPENENISIEMBIX BEILIECTB U ONPENEIUTH K
KaKOM TpyIIe MPOMBIIIJICHHBIX SII0B OHU OTHOCSITCSI.

Tabnuua 2.

PCSyﬂBTaTBI OIPCACIICHNA KOHICHTPAUN BPCIHBIX BEIICCTB B BO3AYXEC C TIOMOIIIBIO VI'-2
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KomnuuecTso
HaumenoBanune Koni-us

BO3/1yXa, [[BeT okpacku copOeHTa TUIK
BpPCAHOIO MPOMYILICHHOTO BpPEITHOI'O | 2
BEILECTBA qepes TpyoKy, BEIIECTBA B | MI/M

MUIT Ho Iocne BO3JIyXe, MI/M°
MIPOITyCKaHUs MIPOITyCKaHUs

Bce onepauuu ¢ BpeHbIMHU BellleCTBAMU NMPOBOAUTH TOJIbKO B BBITS:KHOM HIKady

JlaGoparopHas padora NeS. OnpenesieHue XJ10pa B BO31yXe.

XKenro-3enenplif ra3 ¢ cBOeoOpa3HBIM 3amaxoM. XJIOp XOPOIIO PACTBOPSETCS B BOJE H
OpPraHUYECKUX PACTBOPUTEIISAX.

XHOp pas3apaxacT AbIXaTCIbHBIC ITYTH, OH MOKCT BbI3bIBATH OTCK JICTKHX.

[Ipu npoTsAruBaHUM BO3AYXa, COAEPIKAIIErO XJIOp, 4Yepe3 HHAUKATOPHYI0 TpPYOKy cC
CHIIMKarejieM, NpPONMHUTAaHHBIM pacTBOpoM (QuyopecienHa W Opommua Kaiusi, oOpasyercs
OKpAIIEHHBI B KPacHbIM LIBET CJIOH, JJIMHA KOTOPOTO MPONOPLHOHAIbHA KOHLIEHTPALMH XJI0PA.

UyscTBUTETHHOCTH MeTOAA - 0,002 MI/™mII.

Hmumuposanue 3azpasnenus 6030yxa B pabO4YMX 30HAX NPOMU3BOJCTBEHHBIX IOMEIICHUH OCYILIECTBIIEM
CIEeYIONINM 00pa3oM:

X70p noay4aeTcs B3auMOJICHCTBUEM IIEPMAHIaHATa KallUsl C KOHLIEHTPUPOBAHHOM COJITHOM KMCIIOTOR

Jlaboparopnasi padora Ne6. Onpenesenrne MOHOOKCH/IA YIJIepOAa B BO31yXe.

becuperHblii ra3 0e3 BKkyca u 3anaxa. ['oput cuneBaTeiM mameHeMm. Cmech, cogepxaiias 2
o0wvema okcuna yriuepona (1) u 1 o6bem kucnoposaa, B3pbIBOONacHa.

Oxcun yraepona (1) — kpaiine omacHsrii sit. Tokcnyeckoe aerictBue okcuaa yrieposaa (1)
3aKJIFOYAETCsl B CIIOCOOHOCTU €r0 BBITECHSTH KUCIOPOJ U3 OKCUTEMOTJIIOOMHA KpPOBH, 00pa3ys
kapOokcuremornoOuH. Benencteue sToro Hapymaercs OOMEH KHCIOpOJa B OpraHu3Me, U
HACTYIAeT yayIIbe.

[Tpu mpoTATHBaHUN BO3/yXa, COJAEPIKAIIETO MOHOOKCH 1A YTIIepo/a, Yepe3 WHANKATOPHYIO
TpyOKYy C cUiIMKaresieMm, IpONMMTAaHHBIM CEPHOKHCIBIM PacTBOPOM HoOjaTa Kanus, oOpaszyercs
OKpAaIIeHHOE B KOPUYHEBBIN I[BET KOJIBIIO, KOTOPOE IO Mepe 0TOOpa BO3yXa MPOJBUTAETCS TI0
JUIMHE CTOJOMKa MHIMKATOPHOIO Hopouika. J[JIMHa mpopearupoBaBIIEro €0 WHAMKATOPHOTO
MIOPOIIKA J0 BEPXHETO Kpast KOJIbIa MPOIIOPIHMOHATbHA KOHIIEHTPAIIMA MOHOOKCH/IA yIiIepoaa B
Bo3ayXxe. Meroa mo3Bosisier onpenenats okcua yriaepona (1) nmpu konnenrpauuun ot 0,015 no
0,4 mr/m.

Hmumuposanue 3acpsasHenus 6030yxa B PabOYMX 30HAX INPOU3BOACTBEHHBIX IOMEIICHHHA OCYIIECTBISICM
CIEYIOIIIM 00pa3oM:
OKuch yriepona MOJXy4aeTcsl pa3IoKEeHHEM IaBENICBOW KHUCIOTH B MPUCYTCTBHH KOHIICHTPUPOBAHHON
CEPHO KUCIIOTHI IPH HATPCBAHUU.

METOJJUKA ITPOBEJIEHUA PABOTDI

1. [IpoBepuTh repMETHYHOCTH BO3/1yX03a00PHOTO YCTPOMCTBa, /ISl Yero ciib(oH 5
3akaTh INTOKOM 1 Ha MakcUMalbHOM OOBeMe BO3AyXa M 3a(UKCUPOBATH
crormopom 12. 3aTem nepernyTh pe3UHOBBIN MUTAHT 11, 3a%aTh ero 1a00paTOPHBIM
32)KUMOM, OTBECTH CTONOp, €CIM IUTOK MOCie HEOOJBIIOr0 PhIBKA OCTAHOBHUTCA,
nmpuOop repMeTuyeH, 1 UM MOXKHO MoJib30BaThbesa. Ecnu aBmkeHue mrToka Oyaer

MPOJOIDKAThCS, TPUOOP HErepPMETHUYCH; CJIEAYeT TMPOBEPUTHh  IJIOTHOCTh
MPUJIETaHMsl IUIAHTa K IITYLEPY, YCTPAHUTh HE TEPMETUYHOCTD WIH B3STh JPYrou
pudop.

2. Bo3nyx s aHanm3a OpaTh W3 TPOOMPKH, HWMHUTHPYIOIICH TMPOU3BOIACTBECHHOE
MOMEIIeHUe, TPeIBAPUTEIHLHO 100aBUB TyJa SJOBHUTHIE BEIIECTBA, HATUYHE KOTOPHIX B
Bo3ayxe U OynyT omnpenensathes. [loayyenue ncciaenyeMbiX ra3oB 1 0T00p npod Bo3ayxa
AJIS1 AHAJIN3A MPOBOAUTH TOJBKO B BBITSAKHOM LIKaQY.
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3. TlpurortoButs npubop YI'-2 k 0oT60pY NMpoOkI: BCTAaBUTH MITOK B HAPABIISIONIYIO BTYJIKY,
JIaBJICHMEM PYKHM Ha TIOJIOBKY IITOKA CKMMaThb CHIB(GOH JI0 T€X IMOp, MOKa CTOMOPHBIHI
MEeXaHu3M He 3auKCHpyeT €ero B BEpXHEM OTBEpCTHM KaHaBku. Ilocime 3Toro
IPUCOCIUHUTh K [UIAHTY HEOOXOOUMYI Ui JAHHOIO KOHKPETHOIO —BeIecTBa
WHIMKATOPHYIO TPyOKy, a ee MpH MOMOIIM HEOOJBIIOT0 MEPEXOJHUKA COCIHHUTH C
KOJIOOH.

4. HapaBnuBas OlHOM pyKOM Ha TrOJIOBKY LITOKa, APYroil pykoi oreectu cromop 12 u
IIpOCcOcaTh ONPEAEICHHbIN 00bEM UCIBITYEMOTO BO3/yXa Yepe3 UHIMKATOPHYIO TPYOKY.

5. Tlo anuHE OKpALIEHHOTO CTOJOMKA B MHIMKATOPHOH TPYOKE ONpenenuTh (PakTHUECKYIO
KOHIIEHTPALIUIO UCCIIEyeMOT0 rasa.

6. Ilo pe3ynpTaTaM BBINOJIHEHHON paOOTH COCTABISAETCS OTUET:

a)

6)
B)

[Ipu ommcanuu crocoba MOJydYeHUS WHIAUBUAYAJIbHBIX BEIIECTB — HEOOXOIMMO
MIPUBECTU COOTBETCTBYIOIIUE XUMHUUECKUE PEAKIUU.

3anoaHUTh TadIuUILy 2.

[IpuBecTu cBeAeHUSI O TOKCHYHOCTH OIPEACIIIEMBIX BEIIECTB U OMPEACIIUTh K
KaKOM TpYIIIe MPOMBIIIJICHHBIX SI7I0B OHU OTHOCSITCSI.

Tabnuua 2.

Pe3ynbTathl onpeiesieHus KOHIICHTPAIMK BPEAHBIX BEIISCTB B BO3AYXE ¢ TOMONIbI0 YI'-2

H KonunuecTso K
AuMEHOBaHHUE OHII-HS
BO3/1yXa, L{BeT okpacku copOeHTa H TUIK
BpCAHOTO MIPOMYIIEHHOTO BpEIHOIO | 2
BellecTBa qepes TpyoKy, - BEIECTBA B MI/M
MIT Hlo N BO3/IyXe, MI/M°
MIPOITYCKaHHS MIPOIYCKAHHS

Bce onepanuu ¢ BpeAHbIMHU BeIIeCTBAMHU MPOBOJAUTDH TOJbKO B BBITHKHOM ].[IKa(l)y

JlabopaTopnasi paGora Ne7. OnpenesieHne OeH3MHA B BO3yXe.

becuBeTnass mnam cierka skenToBaTash KUIAKOCTh. XUMHUYECKMM COCTaB U (pu3nyeckue
CBOICTBa OCH3WHOB 3aBHUCAT OT CHOCO0Aa MX TOJIYYEHUS U OT COCTaBa HCXOJHOTO CHIPBS.
beH3rHbI B OCHOBHOM COJIEpPkKAT MPEAEIBHBIE YTIIEBOIOPOIBL.

JlelicTByeT KaKk HapKOTHUYECKOE BEIIECTBO. BIMsAET HA HEHTPAIbHYIO HEPBHYIO CUCTEMY.

[Ipu mpoTrsaruBaHuM BO3aYyXa, COAEpIKAIIEro OCH3WH, Yepe3 HUHIUKATOPHYIO TPYOKY C
CUJIMKareseMm, MPOMUTaHHBIM CEPHOKHUCIBIM PACTBOPOM HOJIaTa Kajus, 00pa3yeTcsl OKpalleHHbIH

B CBETJIO-KOPUYHEBBIN 1IBET coi. UyBcTBUTENHRHOCTHh MeTOoa 0,4-0,5 Mr/i.
Hmumuposanue 3acpssuenus 6030yxa B pabOYMX 30HAX IPOW3BOJCTBEHHBIX MOMELICHUI OCYIIECTBISIEM
CIIEIYIONINM 00pa3oM:
VmutupoBaHue 3arpsi3HEHHs BO3ayXa OEH30JI0M, TOJYOJIOM, OCH3WHOM, O3THIIOBBIM CIIUPTOM
OCYIICCTBIISICTCSI MyTeM TMoMelleHHs B mnpoOupku  Hebospmoro komuuectBa (0,5-1  mn)
COOTBETCTBYIOIMX YUCTBIX BELICCTB.

Dopma A

METOJUKA ITPOBEAEHUA PABOTDI

[IpoBepuTh repMETHYHOCTH BO3/1yX03a00PHOTO YCTPOMCTBa, /ISl Yero cHiib(oH 5
3aKaTh INITOKOM | Ha MakcMMaldbHOM oOOBeME BO3ayXa U 3adUKCHPOBATH
crormopom 12. 3atem neperHyTh pe3UHOBBIN NUTaHT 11, 3a%aTh ero 1a00paTOpPHBIM
32KMMOM, OTBECTH CTOTOp, €CIIU IITOK IMOCJe HEOONBIIOTO PhIBKA OCTAHOBUTCH,
MpUOOp TEPMETHUYCH, 1 UM MOKHO TOJIh30BaThCs. Eciu nBMXEHHE mTOKa Oyner
MPOJOIKATHCSI, TMPUOOP HErepMETHYEeH; CIEeAyeT TMPOBEPUTH IUIOTHOCTH
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MpUJIeTaHys IIJIaHTa K WTYIEepy, YCTPAaHUTh HE TePMETHYHOCTh WM B3STh APYTrOi
puoop.

2. Bo3nyx g ananmza OpaThb U3 TNPOOHPKH, HMHUTHPYIOUIEH MPOU3BOJICTBEHHOE
IIOMEILIECHUE, MPEeABAPUTEIbHO J00aBUB Ty/Aa SJOBUTBIE BELIECTBA, HAJMYHUE KOTOPHIX B
BO3ayXe U OynyT onpenensatbes. [loaydyenne ucciaeayeMbiX ra3oB 1 0T00p nMpood Bo3ayxa
AJISl AaHAJIN3A MIPOBOJAMTH TOJIBKO B BHITSKHOM HIKady.

3. TlpurortoButs npubop YI'-2 k 0oT60pY NpoOBI: BCTAaBUTH MITOK B HAPABIISIONIYIO BTYJIKY,
JIaBJICHMEM PYKHM Ha TIOJIOBKY IITOKA CKMMaTh CHIb(GOH JI0 T€X IMOp, MOKa CTOMOPHBIHA
MEXaHU3M He 3a(uKCHpyeT €ero B BEpXHEeM OTBepcTHH KaHaBku. llocie »storo
IPUCOCIUHUTh K [UIAHTY HEOOXOOUMYIO [UId JaHHOIO KOHKPETHOI'O —BeEIEeCTBa
WHIMKATOPHYI0 TPyOKy, a ee MpH MOMOIIM HEOOJBIIOTr0 MEPEXOJHUKA COCIHMHUTH C
KOJIOOH.

4. HapaBnuBas OlHOM pyKOM Ha TrOJIOBKY LITOKa, APYroil pykoi oreectu cromop 12 u
IIpococaTh ONPeAETICHHbIN 00bEM HCIBITYEMOTO BO3/lyXa Yepe3 UHIMKATOPHYIO TPYOKY.

5. Tlo anuHE OKpAIIEHHOTO CTOJOMKA B MHIMKATOPHOH TPYOKE OMpPENeTuTh (PaKTHUECKYIO
KOHIIEHTPALIMIO UCCIIelyeMOT0 rasa.

6. Ilo pe3ynpTaTaM BBIOJIHEHHON paOOTHI COCTABISETCS OTUET:

a) Ilpu ommcanuu cnoco0a MoNy4yeHUs] UHIAMBHYaJbHBIX BEIIECTB — HEOOXOIUMO
IPUBECTH COOTBETCTBYIOIINE XUMUYECKUE PEAKIUH.

6) 3amosHUTH TAOIUILY 2.

B) IlpuBectu cBefeHHS O TOKCHUYHOCTH OIpPEIENISEMBIX BEIIECTB M OINPEICIUTh K
KaKOH rpyIie NpOMBIIIICHHBIX 0B OHU OTHOCATCS.

Tabnuua 2.

Pe3ymbTarhl onpeiesieHus KOHIICHTPAIMH BPEAHBIX BEIMIESCTB B BO3AYXE ¢ TOMOIIbI0 Y '-2

H Komnuectso K
ANUMCHOBAaHHEC OHII-UA
BO3/yXa, [{BeT okpacku copbeHTa B TIK
BpCAHOTO MIPOMYIIEHHOTO BpPEIOHOTO | 3
BEIIECTBA qepes TpyoKy, - BEIECTBA B MI/M
MIT Hlo ocie BO3/IyXe, MI/M°
HPOIYCKAaHHs HPOIYCKAaHHs

Bce onepanuu ¢ BpeaAHbIMH BeIIECTBAMHU MPOBOJAUTH TOJbKO B BBITHKHOM ].[IKa(l)y

JlabopaTopnasi paGora Ne§. Onpenesienue 6eH30/1a B BO3AyXe.

becuBeTHas roproyast KUIKOCTb C XapaKTEPHBIM 3aI1aXOM.

[Taper OeH3051a, B BBICOKMX KOHIEHTpAlMAX, JEHCTBYIOT TJaBHBIM OOpa3oM Ha
[EHTPATHHYIO HEPBHYIO CHCTEMY; MPU XPOHHUYECKOM BO3JCHCTBUM HAOIIOMAIOTCS W3MEHEHUS
KPOBHU U KPOBETBOPHBIX OpraHoB. JXKuakuii 6eH30I1 pa3ipaxkaeT KOxy.

[Ipn mpotaruBaHuu BO3/AyXa, COJEpIKAIIero OEH30JI, Yepe3 HHAUKATOPHYI TpPYOKy cC
CHJIMKarejieM, MpOMUTaHHBIM CEPHOKHCIIBIM PACTBOPOM MO/ATa Kajlusi, 00pa3yeTcsi OKpalleHHbINH

B TEMHO-CEpBbIi 1BET cioil. YyBcTBUTENBHOCTH MeToAa 0,1 mr/i.
HUmumuposanue 3acpsasnenus 6030yxa B pabOYUX 30HAX MPOWU3BOJCTBEHHBIX MOMEIIECHUN OCYIIECTBISEM
CIIEIYIONINM 00pa3oM:
I/IMI/ITI/IpOBaHI/Ie 3arpsA3HEHUsT  BO3JyXa 66H30J’IOM, TOJIYOJIOM, OCH3MHOM OCYHICCTBIIACTCA IMyTEM
IIOMCIICHHUA B HpO6I/IpKI/I HEOOJIBIIIOr0 KOJIUYECTBA (0,5'1 MJ'I) COOTBETCTBYIOLIUX YUCTBIX BCUICCTB.

METOJUKA ITPOBEJAEHMA PABOTDI

1. [IpoBepuTh repMETHYHOCTH BO3/1yX03a00PHOTO YCTPOMCTBa, /ISl Yero ciib(oH 5
3akaTh INTOKOM 1 Ha MaKCUMaJbHOM OOBEMe BO3AyXa M 3a(UKCHPOBAThH
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crornopom 12. 3aTem nepernyTh pe3uHOBBIN HUTaHT 11, 3a%aTh ero 1a00paTOpHBIM
32KMMOM, OTBECTH CTOIOp, €CJIM IUTOK IOCIe HEOOJBIIOr0 PhIBKA OCTAHOBUTCH,
npubOp TepMETUYEH, U UM MOXHO MMOJIb30BaThca. Eciu JBMKeHUe mToka Oyaer
IpOAOIDKAThCA, NpUOOP HErepMeTUYeH; CleJyeT IMPOBEPUTh IJIOTHOCTb
MpUJIeTaHys IIJIaHTa K WTYIEPy, YCTPAHUTh HE TEPMETUYHOCTD HIIU B3SITh IPYTOM
puoop.

2. Bo3nyx g ananmza OpaThb U3 TNPOOHPKH, HMHUTHPYIOUIEH MPOU3BOJICTBEHHOE
IIOMEILIECHUE, MPEeABAPUTEIbHO N00ABUB TyAa SJOBHUTHIE BELIECTBA, HAJIMYHME KOTOPHIX B
BO3ayXe U OynyT onpenensatbes. [loaydyenne ucciaeayeMbiX ra3oB 1 0T00p npod Bo3ayxa
AJISl AaHAJIN3A IPOBOJAMTH TOJIBKO B BHITSKHOM HIKaQdy.

3. TlpurortoButs npubop YI'-2 k 0oT60pY NMpoOkI: BCTAaBUTH MITOK B HAPABIISIONIYIO BTYJIKY,
JIaBJICHMEM PYKHM Ha TIOJIOBKY IITOKA CKMMaTh CHIB(GOH JI0 T€X IMOp, MOKa CTOMOPHBIHI
MEXaHu3M He 3auKCHpyeT €ero B BEpXHEM OTBEpCTUM KaHaBku. Ilocime 3Toro
IPUCOCTUHUTh K [UIAHTY HEOOXOMUMYIO [UId JaHHOIO KOHKPETHOI'O —BeEIeCTBa
WHIUKATOpHYI0 TPyOKy, a ee IpH MOMOIIM HEOOJBIIOTO IMEPEeXOJHUKA COCIUHUTH C
KOJI00i1.

4. HapaBnuBas OlHOM pyKOHM Ha TrOJIOBKY LITOKa, APYroil pykoi oreectu cromop 12 u
IpococaTh ONpeAETICHHbI 00bEM HCIBITYEMOTO BO3/lyXa Yepe3 UHIMKATOPHYIO TPYOKY.

5. Tlo anuHE OKPAIIEHHOTO CTOJOMKA B MHIMKATOPHON TPYOKE OMpPEneuTh (PaKTHIECKYIO
KOHIIEHTPALIUIO UCCIIElyeMOT0 rasa.

6. Ilo pe3ynpTaTaM BBIIOJIHEHHON paOOTHI COCTABISETCS OTUET:

a) Ilpu ommcanuu cnoco0a MoNy4yeHUs] UHIAMBHYaJIbHBIX BEIIECTB — HEOOXOIUMO
IPUBECTH COOTBETCTBYIOIINE XUMUYECKUE PEAKIUH.

6) 3amosHUTH TAOIUILY 2.

B) IlpuBecTu cBeAeHHS O TOKCHYHOCTH OIPEICIISEMBIX BEIIECTB M OIPEICIUTh K
KaKOH rpyrnie NpOMBIIIJICHHBIX S70B OHU OTHOCSTCS.

Tabmwua 2.

Pe3ysnbTathl onpeiesieHus KOHIICHTPAIMH BPEAHBIX BEIMISCTB B BO3AYXE ¢ TOMOIIbI0 Y '-2

H Komnuectso K
ANUMCHOBAaHHEC OHII-UA
BO3/yXa, IIBeT okpacku copbeHTa B TIK
BpCAHOTO MIPOMYIIEHHOTO BpPEIAHOTO | 3
BEIIECTBA qepes TpyoKy, - BEIIECTBA B MI/M
MIT Hlo ocie BO3/yXe, MI/M°
HPOIYCKAaHHs HPOIYCKAaHHS

Bce onepanuu ¢ BpeAHbIMH BeIIeCTBAMU MPOBOJAUTDH TOJbKO B BBITHKHOM ].[IKa(l)y

JlabopaTopnasi paGora Ne9. OnpeneJieHue T0J1yo0J1a B BO3ayXe.

becuBeTHas XUAKOCTh C XapakTEpHBIM 3amaxoM. CMech MapoB TOIyola C BO3AYXOM,
conepxamias 1,3-6,8% (00beMH.) Toyosna, 061a1aeT B3pbIBYUATHIMU CBOHCTBAMH.

B BO3myxe NMpOM3BOJACTBEHHBIX IMOMENIEHUI TONYOJI BCTpedaeTrcs B BHAE napos. Ilapsl
TOJIyoJla B BBICOKMX KOHLEHTPALUAX JIEHCTBYIOT HapKoTHMdecku. JlinrenbHOe BO3AEHCTBHE
MapoB TOJyOJIa MPU HU3KUX KOHIIEHTPAIMSIX BbI3bIBAET U3MEHEHHUS B KPOBH.

[Ipu nmpoTaruBaHuM BO3/yXa, COJAEPMKAIIETO Maphbl TOIYOJIa, Yepe3 UHIMKATOPHYIO TPYOKy
C CHJIMKareyeM, IMPONUTAHHBIM PAacTBOPOM HMOJaTa Kajlus B CEpHOM Kuciore oOpasyercs (B

OTJIMYHUE IeHCTBUSA OEH30I1a) TEMHO-KOPUYHEBBIH cioil. YyBcTBUTENnbHOCTH MeToAa 0,2-0,3 mr/m.
HUmumuposanue 3aepsasnenus 6030yxa B pabOUYMX 30HAX IIPOM3BOJCTBEHHBIX IIOMEIIEHUH OCYyILIECTBIAEM
CIIeTYIOIIM 00pa3oM:

Dopma A Crpanuna 21u3 31



MHUHHCTEpCTBO HAYKU M BBICLIEro oOpa3oBanus PO

o N Dopma
VY IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

@ - PaGouast nporpaMma TUCIUILITHHEL

VMuTHpoBaHHe 3arpsA3HEHHs BO3IyXa OCH30JIOM, TOJYOJIOM, OCH3MHOM, STHIOBBIM CIHPTOM
OCYIIECTBIISIETCSI IIyTeM TIOMEIIeHHs B mpobupku Hebompmoro kommuectBa (0,5-1 ™)
COOTBETCTBYIOIMX YHCTHIX BELIECTB.

METOJUKA ITPOBEJAEHUA PABOTDI

1. [TpoBepuTh TEPMETUYHOCTH BO3AYX03a00PHOTO YCTPOUCTBA, I Yero CHiib(oH 5
3aaTh INTOKOM | Ha MakcUMaJbHOM o0OBeMe BO3AyXa M 3a(UKCHPOBATh
crornopom 12. 3atem nepernyTh pe3uHOBBIN HUTaHT 11, 3a%aTh ero 1a00paToOpHBIM
32KMMOM, OTBECTH CTOINOP, €CIM IUTOK IOCIE HEOOJBIIOr0 PhIBKA OCTAHOBUTCH,
npuboOp TepMETUYEH, U UM MOXHO MMOJIb30BaThca. Eciu nBmkeHue mrToka Oyner
IpOAOIDKAThCA, NpUOOP HErepMeTUYeH; CleQyeT IMPOBEPUTh IJIOTHOCTb
IIpWIEraHusl IIJIaHTa K WTYUEPY, YCTPAHUTh HE TEPMETUYHOCTD UM B3SITh APYrou
puodop.

2. Bo3nmyx s aHanm3a OpaThb U3 TNPOOHPKH, WMHUTHPYIOUIEH MPOM3BOJICTBEHHOE
[IOMEIIECHUE, MPeABAPUTEIbHO J00aBUB Ty/Aa SJOBHUTHIE BELIECTBA, HAJINYME KOTOPBIX B
Bo3ayxe U OynyT onpenensatees. Iloydenune uceiaenyeMsbiX ra3oB 1 0T00p npod Bo3ayxa
AJISl AaHAJIU3A NPOBOAMTH TOJIBKO B BHITSKHOM HIKaQdy.

3. TlpurortoButs pubop YI'-2 kK 0TOOPY NMpoOKI: BCTABUTH IITOK B HAPABIISIONIYIO BTYJIKY,
JlaBJICHMEM PYKHM Ha TOJIOBKY LITOKA CXXMMaTh CHJIB(OH /10 TE€X IOp, MOKa CTONOPHBIN
MEeXaHu3M He 3a(uKCUpyeT €ro B BEpXHEM OTBepcTuu KaHaBku. Ilocie 3rtoro
IPUCOCTUHUTh K [UIAHTY HEOOXOMUMYIO [UId JaHHOTO KOHKPETHOI'O —BEIEeCTBa
WHIWKATOPHYI0 TPYyOKy, a ee MpH NOMOIIM HEOOJBIIOT0 MEPEXOAHUKA COCAMHHUTH C
KOJIOOH.

4. HapaBnuBasi 0fHOM pyKOHM Ha TroOJIOBKY LITOKa, APYroil pykoi oreectu cromop 12 u
IpococaTh ONpeAEIeHHbIN 00bEM HCIBITYEMOTO BO3/lyXa Yepe3 UHIMKATOPHYIO TPYOKY.

5. Ilo anuHe OKpaleHHOro CTOJIOMKA B MHJIMKATOPHOM TpyOKe ONpenenuTh (HaKTHUYECKYIO
KOHIIEHTPALIMIO UCCIIeyeMOro rasa.

6. Ilo pe3ynpTaTaM BBINOJIHEHHON pabOThI COCTABISAETCS OTUET:

a) Ilpu ommcanuu crocoba MoyiyueHUs: UHAMBHUAYaAJIbHBIX BELIECTB — HEOOXOJUMO
IIPUBECTH COOTBETCTBYIOIINE XUMUUECKHE PEAKIIMH.

6) 3amosHUTH TaOIUILY 2.

B) IlpuBectu cBefeHHS O TOKCHUYHOCTH ONPEIENSEMbIX BEIIECTB M OINpPEACIUTh K
KaKOMW IpyIIie MPOMBIIIJIEHHBIX SI7I0B OHU OTHOCSITCSI.

Tao0nuua 2.

Pe3ymnbTathl onpeesieHus KOHIICHTPAIMH BPEAHBIX BEIMIESCTB B BO3AYXE ¢ TOMOIIbI0 Y '-2

I KommuecTBo K
ANMCHOBAHUEC OHII-Us
BO3/IyXa, I{BeT okpacku copOeHTa B TIK
BPEIHOTO NPOMYILEHHOTO BPETHOTO i\ ;
BEIIECTBA uepes TpyoKy, - BEIIECTBA B MI/M
MIT Hlo oere BO3/TyXE, MT/M°
l‘IpOl‘IyCKaHI/I}I l‘IpOl‘IyCKaHI/IH

Bce onepanuu ¢ Bp€AHbIMHU BE€IIECTBAMHU MMPOBOJAUTDH TOJbKO B BBITHKHOM mlca(])y

JladopaTopnasi padora Nel(. OnpenesieHue aneTnjieHa B BO3IyXe.

becuerHblil ra3z 6e3 3amaxa. HempusTHbIN 3amax aneTuiieHa, NOJYYEHHOTo M3 Kapouaa
KaJbplusi, OOYCIIOBJIEH NpPHUMECAMU TJaBHBIM OOpa3oM MBIIIBIKOBUCTOrO U Qochopucroro
BOJI0poJia (apcuHOM U (pochuHoM). [110X0 pacTBOPUM B BOJIE, XOPOILIO pacTBOPUM B anerone. C

Dopma A Crpanuna 22u3 31



MHUHHCTEpCTBO HAYKU M BBICLIEro oOpa3oBanus PO

o N Dopma
VY IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

@ - PaGouast nporpaMma TUCIUILITHHEL

BO3JIyXOM 00pa3yeT B3pBhIBUATHIC CMECHU — HWKHSIS TPaHHIA B3pbIBa cooTBeTCTBYET 1,5-3,5%
(oObeMH.) ameruieHa; BepxHsis rpanuna 52,2-82%. OcoOeHHO CHIIBHO B3pBIBA€TCA CMECH,
conepxamias 1 oobeM aneruieHa B 9 oobeMax Bo3ayxa.

AueTnieH Majao TOKCHYEH, BO3MOKHBI OTPABJICHUSI IPUMECSIMU K HEMY, TJIaBHBIM 00pa3omM
docdopucteim  BogopogoMm (pochuHoM). B OONBIIMX KOHIEHTPALMSX YHCTHIA arleTUICH
NEeNCTBYeT Kak HapKOTHK.

[Ipu mpoTsATMBaHUU BO3/yXa, COACPIKAILIETO AlETHIICH, Yepe3 MHAUKATOPHYIO TPYOKy ¢
CUJIMKarejaeM MPOMUTAHHBIM CEPHOKHCIIBIM PACTBOPOM HoOJIaTa Kajus, 00pa3yercs OKpalleHHbII
B CBETJO-KOPUYHEBBI I[BET CJIOH, JJMHA KOTOPOTO MPOMOPIHOHAIBFHA KOHICHTPAUU

areTuieHa B Bo3nyxe. UyBcTBuTenbHOCTh MeToa 0,14 mr/m.
Hmumuposanue 3acpsasHenus 6030yxa B PadOYMX 30HAX IPOMU3BOACTBEHHBIX IOMEIIECHHHA OCYIIECTBISIEM
CIIEIYIOIIIM 00pa3oM:
VmutupoBaHue 3arps3HEHHs BO3IyXa aIleTHICHOM OCYIIECTBIIETCS ITyTEM ITOMEIICHUS B NPOOHPKY
Heboupmoro kycouka (0,5-1 ) kap6uaa KaabIHs U BOJBL.

METOJUKA TTPOBEJIEHW A PABOTDI

1. IIpoBepuTh repMETUYHOCTH BO3AYX03a00PHOI0 YCTPOUCTBA, /Ul 4ero cuiib(oH 5
3akaTh INTOKOM | Ha MaKCHMaJlbHOM oOBeMe BO3AyXa M 3a(UKCHpPOBATH
cToropoM 12. 3ateM neperHyTh pe3uHOBBIN nuTaHr 11, 3axath ero 1abopaTOpHbIM
32)KUMOM, OTBECTH CTOIOp, €CIH IITOK IOCIE HEOOJBIIOTO PhIBKA OCTAHOBHTCS,
npubop repMeTHdeH, U UM MOXHO IM0Jib30BaThesa. Eciu aBikeHue mToka Oyner
MPOJOJKAThCSI, MPUOOpP HErepMETUYEH; CIEeIyeT IPOBEPUTh  IJIOTHOCTH
IIPWIEraHysl IIJIaHTa K TYUEPY, YCTPAaHUTh HE TEPMETUYHOCTD UM B3SITh APYrou
pudop.

2. Bo3nyx g aHanuza OpaTb U3 NPOOMPKH, HMUTHPYIOLIEH NPOU3BOJICTBEHHOE
MOMEIICHUE, TPEABAPUTEIHHO J00ABHB Ty/Aa SJOBHTHIC BEUIECTBA, HAINYHE KOTOPBHIX B
BO3ayXxe U OynyT onpenensarbes. [loaydyeHne ncciaeayeMbiX ra3oB 1 0T00p npod Bo3ayxa
AJISl AHAJIN3a NPOBOAMTH TOJIbKO B BBITS:KHOM LIKady.

3. TlpurotoButs npubop YI'-2 k oT60py NpoObl: BCTAaBUTH IITOK B HANPABIISIONIYIO BTYJIKY,
JIaBJICHUEM PYKH Ha TOJIOBKY ILITOKA CXXUMaThb CHJIB(QOH 10 T€X IOp, MOKa CTOMOPHBIN
MeXaHuU3M He 3a(uKcUpyeT ero B BEpXHEM OTBepcTHM KaHaBku. [locime 3rtoro
MPUCOEAVMHUTh K ULUIAHTY HEOOXOIMMYIO U JIaHHOTO KOHKPETHOTO BEIeCcTBa
UH/UKATOPHYIO TpPyOKy, a ee NpH HMOMOIIM HEOOJBIIOr0 MEPEeXOJHUKA COEIUHUTH C
KOJI001.

4. HanaBnuBas OJHOM PYKOM Ha TOJIOBKY IITOKa, JPYroil pykoil orBectu ctomop 12 u
IIpOCOCaTh OMPEEIIEHHBIN 00beM HCIBITYEMOI'0 BO3/IyXa Yepe3 HHAUKATOPHYIO TPYOKY.

5. Tlo anuHe OKpameHHOro CTOJIOMKA B MHJIMKATOPHOM TpyOKe ONpenenuTh (HaKTHIECKYIO
KOHIIEHTPALIMIO UCCIIEeyeMOro rasa.

6. Ilo pe3ynpTaTaM BBINOJIHEHHON pabOThl COCTABISAETCS OTUET:

a) Ilpu ommcanuu crocoba MoyiydeHUsT UHAMBHAYaAJIbHBIX BELIECTB — HEOOXOIMMO
IIPUBECTH COOTBETCTBYIOIINE XMMUUECKHE PEAKIIUU.

6) 3amosHUTH TaOIUILY 2.

B) IlpuBectu cBeneHHsS O TOKCUYHOCTH ONPEIENIAEMBIX BELIECTB U ONPEAEIUTH K
KaKOM IpyIiIe MPOMBIIIJIEHHBIX SI7I0B OHU OTHOCSTCSI.

Tabnuua 2.

PCSyﬂBTaTBI OIPCACIICHNA KOHICHTPAUN BPCIHBIX BEIICCTB B BO3AYXEC C TIOMOIIIBIO VI'-2
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KomnuuecTso
HaumenoBanune Konir-us

BO3/1yXa, [[BeT okpacku copOeHTa TUIK
BpPCIHOI'O MPOMYILICHHOTO BpPCAHOI'O I[ 3:
BEILECTBA qepes TpyoKy, BEIIECTBA B | MI/M

MUIT Ho Iocne BO3JIyXe, MI/M°
MIPOITyCKaHUs MIPOITyCKaHUs

Bce onepauuu ¢ BpeHbIMHU BellleCTBAMU NMPOBOAUTH TOJIbKO B BBITS:KHOM HIKady

CoNoOA~WNE

7 TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB

JlanHbli B padboThl He npeaycMoTpeH Y11

8 MEPEYEHDb BOIIPOCOB K 3AYETY
Jaiite onpesenenne TepMUHA «BPEIAHbBIE BEIIECTBA»?
Ha 1yem ocHOBaH npuHIHI paboThl Ta3oananmu3aTopa YI'-2?
Haznauenue u npuHIMI JEHCTBUS HHAUKATOPHON TPYOKH.
HazoBwure akTopsl, Onpeaemnsionme JeHCTBIE BPEIHBIX BEIIECTB HA OPraHU3M?
Yro takoe IIJK?
UYem onacuHo npesbliienue [1J1K?
MexaHu3M 1eHCTBUS BPEIHBIX BEIIECTB.
Knaccugukanum BpeHbIX BEIIECTB.
Mepbl U cpencTBa 3alllUThl OT BO3JACWUCTBUSA BpPEIHBIX Ta30B U MapoOB Ha OPraHu3M

YCIOBCKaA.

10.
11.

Ha yeM oCHOBaHBI METO/IbI ONIPENEICHUS COACPKAHUSA BPEIHBIX BEIIECTB B BO3yXe?
Kakum o00pa3oM ocymiecTBiaseTcsi MMUTHPOBAHUE 3arpsA3HEHUs BO3JyXa BpPEIHBIMU

BEIIECTBAaMHM B JJaHHOM JabopaTopHoii padote?

12.
13.

14.
15.
16.
17.

18.

19.
20.
21.
22.
23.
24.
25.
26.

27.

28.
29.

Dopma A

[TprponooxpaHHOE HOPMUPOBAHUE BO3JEUCTBUSA HA OKPYKAIOLYIO CPENY.
Hcnonp30BaHne pecypcoB M TOTOBOM MPOAYKLUU KaK BO3/IEHCTBUE HA OKPYKAIOLIYIO
IIPUPOJHYIO CPENY.

XapakTepucTuKa BO3JIEHCTBHUS MPON3BOACTBA HA IPUPOJIHYIO CPEAY U KIMMAT.
BausiHre XUMUYecKUX 3arps3HsIOIIUX BEIIECTB Ha Onocdepy.

Lenu, pyHKIMHN U HOPMBI FKOJTOTMUYECKOTO KOHTPOJISL.

CucremMa BUJ0B SKOJIOTHUECKOT0 KOHTPOJIA (TOCY1apCTBEHHBIH, BEIOMCTBEHHbIH,
IPOM3BOJICTBEHHBIHN U OOIIECTBEHHBIN KOHTPOJIb) U UX OPraHU3aIMsL.

Okojoruyeckas ciy0a npeanpusarus. HanpaBneHus nesaTenbHOCTH MPOU3BOICTBEHHOTO
HKOJIOTHYECKOTO KOHTPOJIS Ha MPEATIPUATHH.

@opMBI yUETHOM JOKYMEHTALUU 110 SKOJIOTMYECKOMY KOHTPOJIIO.

[Tporpammel 1 rpaduKu MPOU3BOACTBEHHOTO SKOJIOTHYECKOTO KOHTPOJIS.
Knaccugukanus cpenctB 3K0JI0rHUECKOro KOHTPOJISL.

CoBpeMeHHOE aHATUTHYECKOE 000PYI0BaHHE JJIsl SKOJIOTHUECKOTO KOHTPOJIS.
KOHTpob 3arpsa3HsOMUX BEIECTB B BO3AYXE.

O06006111eHHbIe TOKa3aTeNH MPU KOHTPOJIE 3arpSA3HEHHS] CTOUYHBIX BOJ.

MeTo1bI KOHTPOJIS 3arps3HEHUS [TOYB.

Opranuzanus KOHTPOJIS 32 paboTOM ra3004MCTHOrO 000PYAOBaHMS. DKOIOTHYECKHMA
MacropT UCTOYHUKOB 3arpsi3HEHUH.

[Tpon3BOICTBEHHBIHN aHATUTHYECKUI KOHTPOJIb 0OBEKTOB OKpYXKAroIllel cpeibl B paiioHe
pacmoiaokeHUs] HePTEXUMUUECKUX ITPOU3BOJICTB.

OneHka 3arpsi3HEHHUs] CTOUYHBIX BOJ| MpeANnpusTUsIMU HeTerazoBoro kommiekca (HI'K).
[Tpon3BOICTBEHHBIH SKOTOTHYECKUN KOHTPOJIb Ha 00BEKTaX Pa3MELIeHUs OTXO/IOB.
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30. [Ipo6iemMbl ¥ IEPCTIEKTUBBI Pa3BUTHS TPOMBIIIICHHOT'O KOJIOTMYECKOTO KOHTPOJISL.
31. Metoabl yrpaBieHHs KAaUeCTBOM OKPY’KaloIEe Cpebl.

10 CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCSA

Copepxanue, TpeOOBaHMs, YCIOBUS U MOPSAJIOK OPraHU3alUU CaMOCTOSITEIHHON
paboThl o0ydaronmxcsi ¢ yuetoM (opmbl 00y4YEHHUs OMNPENENseTCs] B COOTBETCTBUU C

«[lonmoxenmnem 00

opraHu3aiuu

CaMOCTOSATENLHOM!

paboThl

00yyJaromuxcs,

yTBEPKACHHBIM YUeHBIM coBeToM YII'Y (mpotokon Ne 8/268 ot 26.03.19 1.).
dopma 00yueHuUs: O4HAas.

Ha3BaHue pa3iesioB U TeM Bua camocTosiTe/IbHOI padoThI Oo6bem B dopma
yacax KOHTPOJIsA
Tema 2. | llpopaboTka yueOHOro Marepuaiga C 2 BBHIGOPOUHASI
I HCTIOJIb30BaHHEM €CypCOB yeOHO-
[Tpon3BoACTBEHHBIM pecyp y npoBepKa B0
JKOJIOTUYECKUU KOHTPOJIb: MCTOJUYCCKOI0o H I/IH(I)OpMaI_II/IOHHOFO
BpeMst
aHAIN3 BOJBI, BO3MYX4, obecrieyeHns JUCLUIIINHEL P
N ayJIUTOPHBIX
NPOM3BOCTBEHHBIH gOHFOTOBKa K YCTHOMY OITPOCY. YIUTOP
., OJITOTOBKA K ClIaue 3a4eTa. it
TEXHUYECKHH KOHTPOJIb. A A 3aHsATAH,
BKJTFOUCHHE
BOIPOCOB Ha
HUTOTOBOM
3aHATHH, Ha
3ayere
Tema 3. O0bekThol | [IpopaboTka yyeOHOro Martepuana ¢ 2 BBIOOPOYHAS
: HCTIOJIb30BaHUEM eCypcoB 4eOHO-
KOHTPOJIS: TpoOBI BOIBI, pecyp y mpoBepka BO
BO34yxa. OLICHKU CTeleHy | MCTO/IMUECKOro | HHPOPMAITUOHHOTO
) BpeMsI
3arps3HEHHOCTH. o0ecreyeHns JUCLUIIINHEL
[MoaroroBka K yCTHOMY OMpOCY. ayJIMTOPHBIX
IMoaroroBka K cjaue 3adera. 3QHSITHI;
BKJTFOUCHHE
BOMPOCOB  Ha
UTOTOBOM
3aHATHH, Ha
3ayere
Tema 4. O0Opa3siisl coipbs u | IIpopabotka ydeOHOro Mmatepuana ¢ 2 BBIOOpOYHAs
rOTOBOH IPOAYKIMH Ha | HCTIONB30BaHHEM  PECypcoB  y4eOHO- IIPOBEPKA BO
IIPOH3BOJICTBE METOANYECKOTO W WH()OPMAIMOHHOTO BpeMs
oOecrie4eHnst JUCIUILINHEL ayTUTOPHBIX
IToaroToBka Kk yCTHOMY OIIpOCY. vy
3aHATHUH;
IToaroroBka K caaue 3ayera.
BKJTFOUCHHE
BONPOCOB  HAa
HUTOTrOBOM
3aHATHUH, Ha
3ayere
Tema 5. OOpa3isl chipbs U | IIpopabotka yuebHOro marepuana ¢ 2 BBIOOpOYHAsS
rOTOBOH IPOAYKIMH Ha | HCTIONB30BaHHEM  PECypcoB  y4eOHO- IIPOBEPKA BO
IIPOU3BOICTBE METOANYECKOTO ¥ MH()OPMAIMOHHOTO Bpemst
o0ecrieyeHus! TUCUUIUIMHBL. ayIUTOPHBIX
IToaroroBka K yCTHOMY OIIPOCY.
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IToaroroBka k ciaade 3a4eTa. 3aHATHIL;
BKJIFOUEHHE
BOIIPOCOB Ha
ATOTOBOM
3aHATUH, Ha
3a4ueTe
Tema 6. Beioop Meronuku | Ilpopabotka ydeOHOro matepuana ¢ 2 BBIOOpOYHAs
BBITIOJIHEHHUSI H3MEPEHHI, | UCTIOJIb30BAaHUEM  PECypCcoB yueOHo- IPOBEPKaA BO
OCHOBAHHBIH Ha | METOOMYECKOrO W HMH(POPMAIMOHHOIO BpeMst
HNOHMMAaHUU CYILLIHOCTHU obecrieeH s TCIHIUTHHBL ayJIUTOPHBIX
Haubolee BAYKHBIX loxroToBKa K yCTHOMY OIIPOCY. 3aHITHUIL;
IToaroroBka k ciaade 3a4eTa. ’
AQHAJIMTUYECKUX METOJ0B BKJIIOUYEHHUE
M 3a71a4 BOITPOCOB Ha
HTOTOBOM
3aHATUH, Ha
3a4yere
Tema 7. IlepeoOyuenue u | Ilpopabotka ydeOHOro matepuana ¢ 2 BBIOOpOYHAs
IOBBIIIICHUE HCIIOJIB30BAHUCM peCypcoB y‘Ie6HO' MPOBEpKa BO
KBaTH(MHUKAIMH TlepcoHana | METOAMYECKOro  u WHPOPMAIIIOHHOTO BpeMSI
obecrieyeHns JUCLMIIINHEL AYIATOPHBIX
[ToaroroBka K yCTHOMY OIIPOCY. SAHSIT:
IToaroroBka K ciaade 3a4eTa. ’
BKJIIOUYEHHUE
BOITPOCOB Ha
HTOTOBOM
3aHATUH, Ha
3a4yeTe
eMa . BBIOOpOYHAS
T 8.JIaboparopusie | IlpopaboTtka yuebHOTO Marepmama c 2 60p
ycnoBusi. TpeGoBaHmst K | HCTIONB30BaHHEM — PECypcoB  y4qeOHO- MIPOBEPKA BO
YCIIOBHAM PaboThI METOJUYECKOr0 U MH(OPMALMOHHOTO BpeMsI
obecrieyeHnst JUCLMIIINHEL AYJIATOPHBIX
[lonroroBka K yCTHOMY OTIPOCY. ..
3aHATUN;
IToaroroBka K ciade 3adeTa.
BKJIIOUYEHUE
BOITPOCOB Ha
HTOTOBOM
3aHATUH, Ha
3a4yeTe
Tema 10.CrannaptHabie | [Ipopabotka  ydeOHOro matepuana ¢ 2 BBHIOOPOYHAs
00paslbl, MCIOJIB30BAHKE | HCIIOIB30BAHAEM  PECYpCOB  y4eOHO- MIPOBEPKA BO
MX JUIS TPagyMpoOBKM M | METOAMMECKOTO M MH()OPMALTIOHHOTO BpeMsI
KOHTPOJISI K3MEPUTENBHBIX 1(3[6CCH6‘{GHI/I$I AUCIHITTHHEL. ayJIMTOPHBIX
OJITOTOBKA K YCTHOMY OIPOCY. o
[pouenyp. A Y Yy onpocy 3aHSATHIA,
IToaroroBka K ciade 3adeTa.
BKJIFOUCHHE
BOITPOCOB Ha
ATOTOBOM
3aHITUMH, Ha
3adeTe

11 YYEBHO-METOJANYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

JUCIHUIIVINHBI

a) Cnucok pekoMeHayeMoii JTuTepaTypsbl
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1. Kopotkos, B. C. Metposorus, cTangapTi3anus u cepraudukanus : yaeoHoe nocodue / B. C.
Kopotkos, A. 1. AponacoB. — Tomck : ToMckuii moJIMTeXHUYECKUIA YHUBEpPCUTET, 2015. —
187 c. — ISBN 978-5-4387-0464-5. — TekcT : 37eKTpOHHBIH // DIEKTPOHHO-OMOIHOTEUHAs
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/34681.html

2. AnekceeBa, H. B. Ilpomeccsl u ammapaThl 3alllUTHl OKPYKAIOIIEH cpeabl B HePTErasoBoi
oTtpaciu : yueOHoe mocooue / H. B. Anekceea, E. B. PomanoBa. — Tam6o0B : TamOoBCKuii
rocyaapcTBeHHbIN TexHuueckuil ynusepeuret, ObC ACB, 2020. — 81 ¢. — ISBN 978-5-8265-
2277-6. — Texkct : 3eKTpOoHHBIN // DnekTpoHHOo-O0nOmoTreyHas cucrema IPR BOOKS : [caiit].
— URL: https://www.iprbookshop.ru/115739.html

3. beikoB, A. Il. NuxenepHas skonorus. Yacte 1 : yueOHoe mocobue / A. Il. beikoB. —

Hoocubupck : HoBocubupckuii rocyiapcTBeHHbIN TexHUUecKuil ynuBepeutet, 2011. — 208 c.
— ISBN 978-5-7782-1634-1. — TekcT : 2MeKTPOHHBIN // DJIEKTPOHHO-OMOINOTEUHAsT CHCTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/44925.html

JlonmosiHUTEIBLHAS

1. Huxomnaes, M. U. Metpomnorus, crangapTu3anus, CepTUGUKALNNS U YIIPABICHUE Ka4eCTBOM /
Hukonaes M. U. - Mocksa : Hanumonanbusiii OtkpbiTeiii YHuBepcurer "MHTYUT", 2016. -
Texct : onekrponuei // OBC "KoncynpranT crymenta" : [cait]. - URL
https://www.studentlibrary.ru/book/intuit_145.html

2. AnekcannpoBa, D. A. AnHanuthueckas XxuMus B 2 KHurax. Kaura 2. ®u3nKO-XUMHYECKHE
METO/IbI aHAJM3a : YYeOHUK U MPAKTUKYM AJs By30B / J. A. Anekcanaposa, H. I'. l'aiinykoBa. —
3-¢ u3a., ucop. U gon. — MockBa : M3nmarenasctBo FOpaiit, 2020. — 344 ¢. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-09460-2. — Tekcr : anektponHsiii / OOpa3oBarenbHas
wiatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/450453

Y4ueOHO-MeTOANIECKAA:

1. Augpeesa T. C. Cranaaptuzanus u cepTuuKalys MaTepUajIoB : METOIUYECKUE YKa3aHUS
JUTSI BBITIOJTHEHUS JIA0OPaTOPHBIX padOT U CAaMOCTOATEIbHOM paboThl CTYJCHTOB HAMIPABIICHUS
noarotoBku 04.03.01 Xumus / T. C. AuapeeBa; Ynl'Y, Okon. dak. - YassHosck : Yal'Y, 2019. -
34 c. - HeonyGnukoBaHHbIH pecypce. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/10926 . - Pexxum goctyna: 9bC Ynl'V. - Tekcr :
JJIEKTPOHHBIN.

CorJlacoBaHo:

Havanpuuk otnena HB Yal'Y  / OxyneBa U.A./ //4/,/

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

10.06.2020

Dopma A Crpanuua 27u3 31



https://www.iprbookshop.ru/34681.html
https://www.iprbookshop.ru/115739.html
https://www.iprbookshop.ru/44925.html
https://www.studentlibrary.ru/book/intuit_145.html
https://urait.ru/bcode/450453
http://lib.ulsu.ru/MegaPro/Download/MObject/10926

MHUHHCTEpCTBO HAYKU M BBICLIEro oOpa3oBanus PO

o N Dopma
VY IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

@ - PaGouast nporpaMma TUCIUILITHHEL

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

B) [Ipodeccnonasibubie 0a3b1 JAHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. DIIeKTPOHHO-OMOINOTEUHBIE CHCTEMBI:

1.1. IPRbooks : 31eKTpOHHO-OMOIMOTEUHAs CUCTeMa : CalT / rpynma kommnanuid Aii [Tu
Ap Menama. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: st
3apPETUCTPUP. MOJIb30BATENEH. - TEKCT : AIEKTPOHHBIN.

1.2. TOPAUT : snexrponHo-OGuGnHOTeuHass cuctemMa : cailt / OOO DieKTpoHHOE
usnarenscteo FOPAMT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum nocryma: s
3aperucTpUp. Moab30BaTeNei. - TEKCT : 2IEKTPOHHBIH.

1.3. KoHCynbTaHT CTyJeHTa : 3JEKTPOHHO-OmOmmoreunas cucrema : cat / OOO
[Momurexpecypc. — Mocka, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum noctyna: muis 3apeructpup. moiab3oBaTenei. — TEeKCT : 3JIEKTPOHHBIM.

1.4. KoHCynbTaHT Bpaua : 3JIEKTPOHHO-OuMOmMoTeuHas cucrema : caiit / OOO Beicmas
IIKOJIa OpPraHu3alyd M YIOpPaBJIEHUA 3APaBOOXpPaHEHUEM-KOMIUIEKCHBIA ~ MEIULIMHCKUI
KoHcanTuHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum mocrymna: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEeKTPOHHBIN.

1.5. Bonpmas MeauiuHcKas OMOIMOTEKa : JIEKTPOHHO-OMOIMOTEYHAs] CUCTEMA : CauT /
OOO bykarn. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum mocryma:
JUTSL 3apETUCTPUP. MOJIb30BaTeNei. — TeKCT : AIIeKTPOHHBIH.

1.6. Jlanb : snekTpoHHO-OMOMMOTeuyHas cucrema : cadt / OO0 DBC Jlanp. — CaHKT-
[TerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexum moctyma: msi 3apeructpup.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. Znanium.com : aneKTpOHHO-OMOIHOTeuHast cucteMa : cadt / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexum poctyma : JUis 3aperucTpup.
MOJIb30BaTeNe. - TEKCT : JIIEKTPOHHBIM.

1.8. Clinical Collection : kosexuusi Aas MEIULIUHCKUX YHUBEPCHUTETOB, KIMHUK,
MEIUILIUHCKUX OoubINOTEK // EBSCOhost : [mopran]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
€97828f9f7e1%40sessionmgrl02 . — Pexxum qoctyma : JJisi aBTOPU3. MoJib3oBaTeneit. — Tekcr :
AJIEKTPOHHBIN.

1.9. Pycckuii s3bIK KaKk WHOCTPAHHBIA : JIIEKTPOHHO-00pa30BaTEIbHBIA pecypc Ams
MHOCTpaHHbIX cTyaeHToB : cailT / OO0 Komnanus «Ai [Iu Ap Menua». — Capatos, [2021]. —
URL: https://ros-edu.ru. — Pexxum noctyma: ans 3apeructpup. mosb3oBareneif. — TekcT :
3JIEKTPOHHBIMN.

2. Koncyabsrantllinioc [DnexTpoHHBIN pecypc]: cnpaBouyHas mpaBoBas cuctema. /000
«Koncynberant [Imtocy - DnextpoH. naH. - Mocksa : Koncyneraatllmroc, [2021].

3. ba3bl TaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. ba3a naHHBIX MEPUOAMYECKUX M3JIaHUM : AeKTpoHHbIE KypHaisl / OO0 UBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum goctyna : s
aBTOPU3. NOJIb30BATENEN. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayuynas snextponHas Oubmmorexa : caiitr / OOO Hayunas
DnexTponnas bubmmoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum mocryma : s
aBTOpU3. NOJIb30BATENEN. — TEKCT : AJEKTPOHHBIN

3.3. «Grebennikony : sanextponnast 6udauoreka / ]| I'pedbennumkoB. — Mocksa, [2021]. —
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URL:  https://id2.action-media.ru/Personal/Products. — Pexum mgoctyma : i aBTOPHS.
nosb3oBaTesen. — TeKCT : 3eKTPOHHBIM.

4. HamuoHajdbHas JJIEKTPOHHAsT OuUOJMOTEeKA : DIEKTPOHHAs OuOIMOTEeKa
denepanbHas rocyaapcTBeHHas HHGOPMAIMOHHASA CUCTEMA : calT / MUHHUCTEPCTBO KYJIbTYpHI
P® ; PI'b. — Mockga, [2021]. — URL: https://H36.pd. — Pexum moctyna : aiisi moJb30BaTeNIeH
Hay4YHOU OMOIMOTEKH. — TEKCT : DJIEKTPOHHBI.

5. SMART Imagebase  // EBSCOhost : [mopTau]. — URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum noctyma : ajisl aBTOPH3.
noJjib3oBareseid. — Mi300pakeHue : 3JIeKTPOHHBIE.

6. ®enepanbHble HHPOPMALMOHHO-00pa3oBaTeIbHbIE MOPTAJIBI:

6.1. EnuHoe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam : deaepalbHblid mopTan /
yupeautens ®IAOY A0 HPI'OII u UT. — URL: http://window.edu.ru/ . — Tekcr :
3JIEKTPOHHBIMN.

6.2. Poccwmiickoe oOpaszoBanue : deaepanbHblii mopran / yapeaurear GIAOY OO
LIPT'OIT u UT. — URL: http://www.edu.ru. — TeKcT : 3JIeKTPOHHBIIA.

7. O6pa3oBaTesbHble pecypebl Yal'y:

7.1. Dnekrponnass Oubnuoreka Ynl'V : monyns ABUC Mera-ITIPO / OO0 «/lara
Okcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum nocTyma : aisi mosib30oBatelieit
Hay4YHOI OnOIMoTeku. — TeKCT : 3JICKTPOHHBIH.

Cornacosano: et
3am.Hau. YUTuT Knoukosa A.B. / /77 /¢ / 14.06.2020
Jlosmknocts cotpyannka YU TuT ®OHO MOJUTHCH

10 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE HAYYHO-

UCCJEIOBATEJbCKOM PABOTHI

VYuebHasg ayautopus 225 ans NpoOBEACHUs JEKIHM, 3aHATUH 1a00paTOpHOro THIIA,
TPYNIOBBIX U WHIUBUAYAJIbHBIX KOHCYJIbTALIMM, TEKYLIETO KOHTPOJIS U IMPOMEXKYTOUHOMN
arrectaiud (¢ HaOOpOM  JIEMOHCTPALMOHHOTO  OOOpYZOBaHUS uid  oOecredyeHus
TEMaTHYECKUX WJUTIOCTpAllMii B COOTBETCTBUU C pabodeil mnporpamMmon JAUCLUILIIMHBI).
[ToMerieHne yKOMIUIEKTOBAHO CIELUATU3UPOBAHHOM MeOesblo Ha 24 MOCaJOYHBIX MECT U
TEXHUYECKUMHU CpEICTBAMH: D3KpaH HAaCTEeHHbIM, Jocka ayauTopHas. Palouee wmecto
npenonasarend, WI-FI, uarepner. [lnomans 42,93 «B.M.

VYyebHas ayIuTOpHs A1 CaMOCTOSITEbHON paboThl ctyaeHToB 230 ¢ moctynom k DBC.
JUIS  CaMOCTOATENIbHOM paboTel crymeHToB, Wi-Fi ¢ goctymom k D2UOC, D3BC.
KomnploTepHblii  KJIacC  yKOMITJIEKTOBAaHHBIA — CIIEUANIM3UPOBAHHOW MeOenbo Ha 32
MOCAJ0YHbIX MECT UM TEXHHYECKUMH cpeacTBamMu oOydeHuss (16 mepcoHanIbHBIX
KOMIIBIOTEPOB) ¢ 1ocTynoM k cetu «Mutepuery, JUOC, OBC. ITnomans 93,51 kB.Mm.

YuranbHbli 3211 HaydyHOU Onbnmoreku (ayauropus 237) ¢ 30HON U CaMOCTOSITEIbHOM
pabotel, Wi-Fi ¢ gpmoctymom k OHNOC, O3BC. Aynutopus YyKOMIUIEKTOBaHA
CHelHaIu3upoBaHHON Mebenbto Ha 80 MocaJoyHBIX MECT M OCHAIleHAa KOMITBIOTEPHOM
TEXHUKOU ¢ gocTynoM k cetn «MHTeprer», JUOC, OBC, sxpanoM u npoekropom. Ilnomans
220,39 kB.M.
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11 CHEHOUAJIBHBIE YCJIOBUSA AJIS1 OBYYAIOLIUXCSA C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 3/10POBbA (OB3) U
HMHBAJINI0OB

Ob6yuatomuecs ¢ OB3 u WHBaIMIBI TPOXOIAT MPAKTHKY COBMECTHO C JPYTUMH
oOyyaromuMucsi (B yd4eOHOH Tpymie) WIMd HHIUBUAYAJIbHO (IO JIMYHOMY 3asiBICHUIO
oOyyaromerocs).

Onpenenenre MECT MPOXOXKISHUS MPAKTUKK sl oOydarommxcss ¢ OB3 u wHBanmmmoB
OCYILECTBIISICTCS C YYETOM COCTOSIHUA 3[J0POBbs M TPeOOBAHUM K UX JOCTYHNHOCTH Ui JaHHOU
Kateropuu oOyuatommxcs. [Ipu ompeneneHnn MecT M ycaoBHH (¢ Y4ETOM HO30JOTHYECKOU
Ipynnbl M TPYONbl  MHBAJIMAHOCTH — OOyYaroIIErocs) IMPOXOXKAECHUS  ydyeOHOM
NPOM3BOJICTBEHHON MPAaKTHK JUIsI JAHHOM KaTeropuu JHWI[ YYUTHIBAIOTCS WHAMBHUIYyalIbHbIC
0COOEHHOCTH OOy4aromMXCsl, a TakXe pPEKOMEHIAIMM MEANKO-COLUAIbHON SKCIIEePTU3bI,
OTpa)KEHHBIC B MHAWBUIYAJILHON MPOrpaMMe peabuINTalul, OTHOCUTEILHO PEKOMEH/I0BAaHHBIX
YCIOBUH U BUJIOB TPYAA.

[Ipu ompenenenuun mecra HpakTHKu Juis oOydaromumxcs ¢ OB3 u mHBanumoB ocoboe
BHUMaHUE yJensieTcss 0e30MacHOCTH TpyAa U OCHAIEeHUIo (000pyloBaHMIO) pabo4yero Mecra.
Paboune Mecta Ha MPaKTUKY MPEJOCTABIAIOTCS NPOPMILHOW OpraHU3alfeld B COOTBETCTBHH
CO CJIEAYIOUIMMHU TPEOOBaHUSMMU:

—  1ausa obdyvarommxcsa ¢ OB3 v MHBAIMIOB MO 3peHHMI0 - CJA0OBHASIIMX: OCHAILCHHE
CIEeNHATBHOTO pabo4yero Mecta OOMMM W MECTHBIM OCBEIIEHHEM, O00eCIeunBaIOIINM
OecIpensTCTBEHHOE HaX0XKJICHHE yKa3aHHBIM JIUIIOM CBOEro pabodyero MecTa M BBIOJHEHHE
MHAMBUYaJIbHOTO 33JjaHMsl; HATMYUE BUJICOYBEIMUNTENEH, JIyII;

—  pas o0ywyarommxess ¢ OB3 u MHBaNuMAOB 1O 3peHHI0 - CJeNbIX: OCHAaIICHHE
crienuanbHOro paboyero Mecra THU(IOTEXHUYECKUMHU OpPUEHTHpPAaMM M YCTpoOicTBaMu, C
BO3MOXXHOCTBIO HCIIOJIb30BAHMSI KPYITHOTO peibe(HO-KOHTPACTHOTO ImpudTa W mpUdTa
bpaiins, aKyCTUYECKUMU HaBUTALMOHHBIMHU CpeCTBaMH, o0ecreYnBaOIUMHU
OecrpensiTCTBEHHOE HaXOX/JIEHHWE YKa3aHHBIM JIMIIOM CBOEro pabodero Mecra M BBINOJIHEHHE
WH/IMBUIYaJIbHOTO 33JJaHUS;

—  pasa odyvyarommxcsi ¢ OB3 n MHBanInAOB 1O CJIyXy - €Ja00CTHBIIIAIIMX: OCHAIICHHE
(oObopynoBaHHe) cHEUAIBHOrO pabouero MecTa 3BYKOYCHJIMBAIOIIEH — ammaparypow,
TesneoHaMu 1S caboCIbIIIaINX;

— s odyvyaromuxcsi ¢ OB3 u nHBaINAOB MO CJIyXYy - TVIYXMX: OCHAIlEHUE CIIEHUAIBHOTO
pabouero mecra BHU3yaJbHBIMH HMHIUKATOPaMHU, NPEoOpa3yrOIMMHU 3BYKOBBIE CHUTHAJbl B
CBETOBBIE, PEUYEBBIE CUTHAJIBI B TEKCTOBYIO OETyIIYyI0 CTPOKY, sl OecHpemnsiTCTBEHHOIO
HaXOXXJCHUs YKa3aHHBIM JIMIIOM CBOETO PabO4yero MecTa M BbHINOJIHEHUS HMHIUBHIYaIbHOTIO
3a/laHus;

— pas odyuyarommxess ¢ OB3 u uHBanMI0B ¢ HapyumieHueM (YHKUMIl OIOPHO-
JABUTaTeJIbHOI0 ammaparta: o0opyaoBaHHe, 00ECIeUHBAIOIIEe peaTU3alii0 3PTOHOMUYECKUX
MPUHIIUIIOB (MaKCHUMAaJIbHO YI0OHOE JJIsl MHBAINU/A PACIOJIOKEHUE 3JIEMEHTOB, COCTaBIISIOLINX
pabouee MecTO); MEXaHU3Mbl M YCTPOMCTBA, IMO3BOJIAIOLIME H3MEHSATh BBICOTY M HAaKJIOH
pabouell MOBEPXHOCTH, MOJIOKEHUE CHACHbSI paboyero CTyna MO BBICOTE M HAKIOHY, Yroil
HAaKJIOHAa CIUHKU pabodero CTyNa; OCHAIIEHHE CIEeLUAIbHBIM CHICHbEM, 00eCHeuHBaIOLINM
KOMITCHCAIIMIO YCUJIHSI TIPY BCTaBaHUH, CIIEIUAIBHBIMU TPUCIIOCOOJICHHUSIMH JIJISI YIIPABJICHUS U
00CITy’)KUBaHUS 3TOTO0 000pyI0BAHUS.

VYciioBUsL OpraHu3anii ¥ TPOXOXKICHUS TPAKTHKH, ITOATOTOBKH OTYETHBIX MaTepHAJIOB,
IPOBEICHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTEeCTalluu O MPaKTUKE 00eCTIeYNBAIOTCS
B COOTBETCTBHUH CO CJIETYIOIIUMHU TPEOOBAHUSIMHU:

—  OOwem, Temn, (GOpPMBI BBHIOJHEHHUS WHIUBUAYAJIBFHOTO 3alaHHsl HA TEPUOJ TMPAKTHKH
YCTAQHABJIMBAIOTCS WHAMBUIYAIBbHO IS KaXJ0T0 OOydYarollerocs yka3aHHbIX Kareropuil. B
3aBHCHUMOCTH OT HO30JIOTMM MaKCHUMAaJbHO CHHYKAIOTCS MPOTUBOMNOKAa3aHHbIE (3pUTENbHBIE,
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3BYKOBBIE, MBIIIEYHBIE U Ip.) HArpy3KH.

—  VYueOHble W y4yeOHO-METOAUYECKHE MaTepHaibl MO NPAKTUKE MPEICTABISAIOTCS B
pasnnyHbIX (opmax Tak, yToObl oOywaromuecss ¢ OB3 u MHBanuabpl ¢ HapyLICHUSIMU CIyXa
noJjrydajin I/IH(bOpMaI_H/IIO BU3YyaJIbHO (I[OKYMGHTaLII/ISI 0 MPAKTHUKC ICHATACTCA YBCIMYCHHBIM
HIpUGPTOM; MPEJOCTABISAIOTCA BHIEOMATepUabl U HArJsAHbIE MaTepuajbl 0 COIEPKAHUIO
MPaKTUKH), C HAPYIICHUSIMU 3pPEHUS] — ayJuajabHO (HAIpUMEp, C MCIOJIb30BAaHUEM MPOTPAMM-
CHHTE3aTOPOB PEUM) WIH C IOMOLIbIO TH()IONH(POPMALIMOHHBIX YCTPOMCTB.

—  @opma npoBeieHUs TEKYIIEro KOHTPOJS YCHEBAeMOCTH U IPOMEKYTOUHOM aTTecTaluu
g oOywaromuxcs ¢ OB3 M MHBaIMIOB YCTaHaBIMBAETCS C Y4YETOM WMHIMBHUAYaJIbHBIX
ncuxo(u3nueckux ocoOeHHOCTeH (YCTHO, MUCBMEHHO, MPHU MOMOIIM KOMIbIOTEpa, B (hopme
TecTUpoBaHusT u T.m.). llpm HeoOXoauMocTH  OOydYaroLmEeMycs IIPENOCTABIIACTCS
JIOTIOJIHUTEIBHOE BpeMs JUIsl TOANOTOBKHM OTBETA U (WJIM) 3aIUThl OTYETA.

/4 4
PazpaboTunku: (;/1 s noueHt T.C. AunpeeBa

10.06.20
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Ilpunooicenue 1
IIpogheccuonanvhuvle 6a3vl OAHHBIX, UHPOPMAYUOHHO-CNPABOYUHBLE CUCTHEMDBL

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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