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HEJIb 1 3AJAYY OCBOEHM A JUCIUAITIJIMHBI

Llesib10 0CBOEHMA THCUMILIMHBI - OPraHU3anus J1ad0paTOPHOTO KOHTPOJIS B MPOMBIIIJICHHOCTH

aBisieTcs GopMUpOBaHUE 3HAHUH, YMEHUI M KOMIIETEHIIMNA y CTYACHTOB B 00JIaCTH OpTraHU3aIIH

712a00paTOPHOTO KOHTPOJIS B IPOMBIIIJICHHOCTH.

3agaum ocBOeHMA TUCHUILINHBI:

JaTh MpeACTaBIEeHUE 00 OCHOBHBIX COBPEMEHHBIX METO/1aX Ja0OPaTOPHOTO KOHTPOJIS;

03HAaKOMWTb C OCHOBHBIMH HCIIOJIb3YEMBIMH COBPEMEHHBIMM TEPMUHAMH, XapaKTEpH-

3YIOUIMMH pa3Hbl€ aCMEKThI JJA0OPaTOPHOTO KOHTPOJIS B IPOMBILIIEHHOCTH;

JaTh MpeAcTaBieHrue 00 OCHOBHBIX MPUHLKINIAX OpraHU3aluy JIabopaTOPHOTO KOHTPOJIS

B IIPOMBIIIJIEHHOCTH C MIOMOIIIBIO SKCIIEPUMEHTAIBHBIX M PACYETHBIX METOJOB;

- HM3YYHUTH CBSI3b (PU3MKO-XMMHUYECKUX METOJIOB aHajlh3a C METOJaMH JIabopaTOpHOIO
KOHTPOJISI B IPOMBIIIJIEHHOCTH.

MECTO JNCHOUMIIJIMHBI B CTPYKTYPE OIIOII:

JluctunauHa OTHOCHUTCS K 00s3aTeIbHBIM JUCIMITINHAM BapHATHBHOW YacTH y4eOHOTO
I1aHa, 0a3upyeTcsl Ha 3HAHUSAX U YMEHMSIX, BbIPAOOTAHHBIX MPH MPOXOKIACHUH MPEAIIECTBYIO-
IMX KypcoB (aHalIMTUYEeCKass XUMHsS, (PU3UKO-XMMHUYECKHE METOJbl HCCIEIOBaHUS U Jp.),
yrayonseT pyHIaMeHTaIbHYIO €CTECTBCHHOHAYYHYIO MTOATOTOBKY CICIIHAINCTOB - XUMHKOB.

JlaHHasi TUCITUTUIMHA U3ydaeTcs Ha 3 Kypce.

3 HEPEUEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O JUCIUIIJIMHE
MOAYJII0), COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIbTATAMH OCBO-
EHUA OIIOII

Kon n HanmeHnoBaHue peanuzye- [Tepedenp TUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS T10 JHC-
MO KOMIIETEHLIUH UTITAHE (MOIYJI0), COOTHECEHHBIX C MHAMKATOPAMH J10-
CTHKEHUS KOMITCTCHITHI

IIK-1: cmocoGeH  BBIMONHATH | 3HATH: MPUEMBI TIOCTAHOBKY 1IeJIeH U 3a7a4 JIabOpaTOPHOTO
CTaHJAPTHBIE ONEpPalUy IO MpeAd- | KOHTPoas. METOAMKH NpOBEACHHS HSKCIEPUMEHTAIBHBIX
JlaraéMbIM METOJIUKam UCClIeIOBaHM, 00pabOTKU 1 aHallu3a Pe3yabTaToOB.

YMeTh: HaxoauTh M 00pabaThiBaTh HAay4YHYIO U Hay4dHO-
TeXHU4YecKyro uHpopmanuo. OOpabdaThiBaTh pe3yabTaThl
KOHTPOJISL C IIOMOUIbIO COBPEMEHHBIX KOMIIBIOTEPHBIX TEX-
HOJIOTUM

Brnagers: mnepBuuyHON 00paOOTKOW HAy4yHOM U HAyYHO-
TEXHUYECKON WH(GOPMALUU; CIOCOOHOCTHIO MONIy4YaTh U
oOpabaTeiBaTh pPE3ylbTaThl C TMOMOIIBIO COBPEMEHHBIX
KOMIIbIOTEPHBIX TEXHOJIOTUH

OBIIAA TPYJOEMKOCTD JNCHUTIJIMHBI

O0beM TMCHUNJIMHBI B 3a4eTHBIX einHuIax (Bcero) 5 3ET
Ilo Buaam yueOHoii padoTsl (B yacax): 180

KonnyectBo yacos
(popma oOyueHus - ouHAast)

Bun yue6GHOI paboThl
yi P Bcero no nia- B 1.4. 0

HY cemMecTpaM
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1 2 3
KoHnTaktHas paboTa oOyuarouuxcs ¢ npernojaBaTesieM B Co- 72 72
oTBeTcTBHH ¢ YII
AyIUTOpHBIE 3aHATHSL: 72 72
JIEKITUN 36 36
CEMHUHAapbI U MPAKTUUECKUE 3aHATHS - -
nabopaTopHbIe pabOTHI, MPAKTHKYMBI 36 36
CamocrosTenpHas paboTa 72 72
@dopma TeKylero KOHTPOJIsl 3HAHUM U KOHTPOJIS CaMOCTOs-

. TectupoBanue, | TectupoBanue,
TEJIbHOU paboThI: TECTUPOBAHKUE, KOHTPOJIbHAsA paboTa, KO-
KOJUIOKBUYM KOJUIOKBUYM

JIOKBUYM, pedepaT u ap. (He MeHee 2 BHJIOB)
Kypcosas pabora - -
Bu el mpoMexxyToO4HOM aTTecTalun Ox3ameH/36 Ox3ameH/36
Bceero 4acos 1o IUCIHILINHE 180 180

4.3 Coneprkanue IMCUUILIMHBI (MoayJif.) Pacnipenesienne 4acoB mo reMam M BUIaM

y4eOHoii padoThI:

®dopma 00ydeHUs: OUHAas

Bunbl yueOHBIX 3aHATHI
AyIUTOpHBIE 3aHATHS 3aus
dopma
Jlabopa- THS B
HaszBanue paznenos u | Bce- ITpakTu- Cawmo- TEKYIETO
Jle TOPHBIE UHTEP
TeEM ro YEeCKUE CTOSATEIb | KOHTPOJIS
KI{ paboThl, aKTUB .
3aHATHS, . Has pa- 3HAHUH
15074 MIPAKTH- HO
CEMUHAPBI 6ota
KYMBI dbopme
Tema 1. Llenmn nabopa- Tect
1 pa-| 1o | 4 i 4 4 4
TOPHOT'O KOHTPOJIS
Tema 2. IlpousBon-
CTBEHHBIH DJKOJOTHYE-
CKUH KOHTPOJIb: aHaIU3
p 18 | 6 - 4 4 8 Tect
BOJIbI, BO3/yXa, MPOU3-
BOJCTBEHHBIN TEXHU-
YECKUI KOHTPOJIb.
Tema 3.00bEKTHI KOH-
TPOaA: MPOOLI BOJBI
P P L1146 - 4 4 4 Tect
Bo3ayxa. OIeHKH cTe-
TIEHU 3arPS3HEHHOCTH.
Tema 4.006pa3isl ChI- Tecr,
ppsi U TOTOBOW TIPO- KOH-
IYKIUU Ha Tpou3Boia- | 16 4 - 4 4 8 TpOJIbHAS
CTBE pabota
Nel
Tema 5. Xumnueckue
METObI UCCIIENOBAHUS:
KAayeCTBEHHBIN U komu- | 14 4 - 2 2 8 Tect
YeCTBEHHBIH  (U3HUKO-
XAMHAYECKHE  METOBI
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aHaIn3a.
Tema 6. Boibop mero-
JIMKHU BBIINOJIHCHUS W3- Tect
MEpPEHUH, OCHOBAHHBIN KOH-
Ha TIOHUMaHWU CymHO- | 14 4 - 2 2 8 TpOJIbHAS
CTH HamboJiee Ba)KHBIX pabota
AHAJTUTHYCCKUX METO- Ne2
JIOB U 3aJ1a4
Tema 7. IlepeoOyueHue
Tect
¥ TOBLIIIEHUE KBaJIU- 14 2 - 4 4 8

¢bukanuu nepcoHana

Tewma 8. JlTabopaTopHbie
ycnosust. TpeGosanus | 14 2 - 4 4 8 Tect
K YCJIOBUSIM paOOThI

Tema 9. TIlIpoepka

obopymoBaHUsT — Ka- Tect
TMOpOBKa M TOBEPKA. 14 2 - 4 4 8 ’
PeaktuBbl, KBamudu-

KaIusi, OYHCTKA.

Tema 10. CrangaptHbie Tect
00pasIpl, HMCIOJIb30Ba- KO-
HHC X B TPAIYA™ | 14 | 9 - 4 4 8 TpoJbHAS
POBKH M KOHTPOJSI H3- paboTa
MEpHUTEIBHBIX Ipole- No3

AYP.

NTOI'O 144 | 36 - 36 36 72

5 COJIEPKAHUE TUCHMILIMHBI (MOIYJIS)

Tema 1. Ilesiu 1a00paTOPHOTro KOHTPOJIA

AKTyaJbHOCTh CTAaOMJIBHO BBICOKOTO YPOBHSI 3arpsA3HCHHS Ha MPEINPHUATHAX paslidy-
HBIX OTpacieil SKoHOMUKH. KOHIIEHTpaIys BpPEIHBIX XMMHUUYECKHX BEIICCTB B BO3IyXE IPE-
npusaTHil. OTKIOHEHHUS B COCTOSSHUU 3JI0POBbsS U MpodeccuoHalbHble 3a0oneBanus. O0yueHue
MepcoHana, OCyIIECTBISIONIETO HA/I30p 3a 3arps3HEHUEM BO3[yxa pabouyeil 30HBI U OIIEHKY €ro

HEOJIaronpusATHOTO BO3JICHCTBUS Ha 3I0POBbhE PAbOTAIONIUX.
Tema 2. IIpon3BoACTBEHHBIH 3KOJOTHYECKHII KOHTPOJIb: AaHAJIM3 BOJAbI, BO31yXa, POM3-

BOJICTBEHHbIH TEXHUYECKUI KOHTPOJIb

[IpoGnema opranuzanuu MPOU3BOJACTBEHHOTO KOHTPOJSI COCTOSIHHS BO3AYIIHOU
cpenbl. M3moxeHne OCHOBHBIX NPUHIIMIIOB OpPraHU3alMM MPOU3BOACTBEHHOTO KOHTPOJISA CO-
JiepKaHUsl BPEIHBIX BEIIECTB B BO3Ayxe paboueill 30HBL l3yueHue mepeuHs BeEIIecTB, MOJIe-
KaIIUX KOHTPOJIIO Ha MPEANPUITHSAX TOPHOPYAHOU, XUMHUECKOW MPOMBIIIEHHOCTH, B MallM-
HOCTPOCHHHM U METAII000paboTKe, Ha MPEANPUATUSAX JIETKOW MPOMBIIIJIEHHOCTH, PEKOMEH/IY-
eMoe s 1ab0OpaTOpPHOTO KOHTPOJIS 3arpsA3HEHHs BO3JyXa aHaJIMTHYECKOe 000pyaoBaHUE,
0COOCHHOCTH JIeHCTBUS Ha opraHu3M. OCHOBHbIE MPHUHIIUIIBI OPraHU3aliy MPOU3BOJCTBEHHO-
ro KOHTPOJIA COJEpKaHUSI BPEAHBIX BEIIECTB B BO3AyXxe paboueil 30HbI. HammeHOBaHue Bpen-
HbIX BemlecTB, BenuunHbl [1/IK, arperatubie cOCTOsSIHMSA, KJIACChl OMACHOCTH, NEHCTBUSA Ha Op-
ranu3M, HJ[ Ha MeTona mccrenoBaHus, HANMEHOBAaHUE METOJIOB, HEOOXOIMMBIE CPEACTBA H3Me-
penuii. KoHkpeTHBIN TepedeHbh BpPETHBIX BEIIECTB, MOJUICKAININX JTa0OPATOPHOMY KOHTPOIIIO
COJIep’KaHus B BO3JAyXe pabodeil 30HbI MPEINPUSITANA OCHOBHBIX OTpAacieil MPOMBIIIICHHOCTH,
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C Y4ETOM CTa/IMM TEXHOJOTHYECKOTO MPOIecca, BHIOOPOM TMTMEHMYECKH 00OCHOBAHHOTO CIIO-
coba oTbopa mpoO, TOYHOH CCHUTKOM Ha METOJ OINpENEeNICHUs 3arpsA3HUTENs, HOPMAaTUBHBIN J10-
KYMEHT U HE00X0IuMoe 000pyI0BaHHeE.

Tema 3.00beKTbI KOHTPOJISI: POOLI BOAbI, Bo31yXa. OLEeHKH cTeleHu 3arps3HeH-
HOCTH

[IpoBoauTCs Npu MPOBEAECHUH MPOU3BOACTBEHHOTO KOHTPOJISI HaJl COOIIOACHUEM CaHU-
TapHbIX MPAaBUI U HOPM Ha paboyeM MecTe; IPU MPOBEIECHUU COLUATIbHO-TUTHEHUYECKOTO MO-
HUTOPUHTA; MPHU aTTeCTalMM pabo4yMX MECT IO YCIOBUSAM TpyAa Ha npeanpustuu. KoHTpousb
COJIEp’KaHUsl BPEIHBIX BEIIECTB B BO3JyXe pabouell 30Hbl. OCyIEeCTBICHHE aKKPEAUTOBAHHBI-
MU (aTTECTOBAHHBIMH) J1a0OPATOPUSMHU, MMEIOLUIMMH HEO0OXOJIUMOE aHAIUTHYECKOe 000pyIo-
BaHHE, BHECEHHOE B TOCYJAapPCTBEHHBIH DPEECTp W IMOBEPEHHOE B YCTAHOBIEHHOM HOpSIKE.
BaxxnocTts oTOOpa mpo0, BIMSHHE HA pe3yJabTaThl B CiIydyae HEMpPaBUIBHOM MOATOTOBKU K OT-
060py NpoObl U HEBEPHOTO €ro BhIMOJHEHUs. IIpaBunbHOCTH BBIOOpa crocoba oTtdbopa mpod B
MIEPBYIO OYepe/b OINPEAEISAETCS] arperaTHbIM COCTOSIHUEM BEIIECTBA B BO3JyXe (IMap, ras, a’spo-
30JIb) M €T0 PACTBOPUMOCTHIO B PA3IMYHBIX pacTBopuTeNsiXx. OTOOp mpobd BO3MyXxa B KUIKOCTH,
Ha copOeHThl M (UIbTpYIOLINE MaTepualibl. Pekomenaanuu no BeIOOpY crnocoba oTdopa mpod
BO3JlyXa C YU€TOM T'MTME€HUYECKH 3HAUUMBbIX XapaKTepUCTUK 3arps3HUTENS.

Tema 4.00pa3ubl cbIpbs ¥ TOTOBOI NPOAYKIMH HA MPOU3BOACTBE

O160p mpo6 cbipbsi. OTOOP TTPOO TOTOBOM TpoayKIMU. Pa3paboTka METOIMKHA, OCHOBBI-
Basgch Ha TY u I'OCT. UccnenoBanue chlpbs U TOTOBBIX 00pa3IOB HA COJepKaHUE BPEIHBIX Be-
mecTB. Anmaparypa it otbopa mpoo Bo3ayxa.

Tema 5. XuMu4yeckne MeTOAbI MCCICAOBAHUA: KAYECTBEHHbIH M KOJMYeCTBECHHBbIH
(puznKo-xuMHYeCKHE MeTOIbl AHAJIN3A

OO6mue TpeboBaHMs K METOJAUKAM KOJMYECTBEHHOTO XMMHUYECKOTO aHajIn3a BPEIHBIX
BelecTB paboyeit 30HbI. COBpeMEHHbIE METOAbI KOJTMYECTBEHHOTO XUMUYECKOTO aHaIn3a.
doTOMETpUUYECKUE METObI aHaIN3a. XpoMaTorpapuyecKue METO bl aHaln3a. DIICKTPOXUMHU-
YECKME METOJbl aHaJIM3a. MeTOoIbl aTOMHOM CHEKTPOMETPHUHU. [ paBUMETpHUUECKUE METOIbI
aHanu3a. ABToMaTu4eckue npuOopsl IJs aHalIM3a 3arpsi3HEHUs BO3IyXa.

Tema 6. Bb100p MeTOAUKH BbINOJIHEHUS U3MEPEHU i, OCHOBAHHbI HA MOHUMAaAHUH
CYIIHOCTH HauboJee BasKHbIX AHATUTHYECKUX METOA0B M 32/1a4

ObecrieyeHrie KauecTBa pe3yabTaTOB JIIOOOTO - KOHTPOJb B JIA0OpATOPUU HAIUYMS
yCIOBUUM JAJIs NPOBEJCHUsI aHaiau3a. BHYTpEHHUN KOHTPOJIb KadyecTBa pPe3y/lIbTaTOB aHaIM3a.
TouHOCTH pe3ynbTaTOB aHallM3a U AKCIEPUMEHTANbHOE MOJTBEpKIACHHE JabopaTtopuel cBoei
TEXHUYECKON KOMIETEHTHOCTH.

Tema 7. IlepeoOyuyeHue U NOBbILIEHHE KBAIN(UKAIIMHE TEPCOHAJIA

OOydeHnue mepcoHalla, OCYILECTBISIONUIETO HAA30p 3a 3arps3HEHHEM BO3ayxa pabodeit
30HBI U OLIEHKY €ro HeOIarompusTHOrO BO3JCHCTBHS Ha 370poBhe paboTarommx. [IpoBoaut
WCIIOJIHUTENb aHajn3a C IENbI0 MPOBEPKH TOTOBHOCTH JIAOOPATOPUHU K MPOBEICHUIO aHAIM3a
pabounx mpoO WK ONepaTUBHON OIIEHKH KadecTBa Pe3yAbTaTOB aHalW3a KaXKIOW cepuu pabdo-
YUX Mpo0, MOJyYEHHBIX COBMECTHO C pe3ylbTaTaMH KOHTPOJBHBIX M3MepeHuil. OnepaTuBHbIN
KOHTPOJIb MPOLEAYphl aHAJIM3a MPOBOJAT MPH BHEAPEHUHU METOAMKH, MPU MOSBIEHUU (PAKTO-
POB, KOTOpBIE MOTYT HOBIHUATh Ha CTAaOMJIBHOCTH Mpollecca aHajlin3a (CMEHa MapTUU pPEeaKTH-
BOB, MCIIOJI30BAaHUE CPEJICTB U3MEPEHHH MOCIe peMOHTa U T.11.).

Tema 8. JlabopaTtopHble ycaoBus. Tpe6oBaHus K YCI0BHSAM PadoThl

KoHnTponpe crabunbHOCTH pe3ynbTaToB aHanuza. [lonTBepxaeHue jgabopatopueil KOM-
METEeHTHOCTH B OOECIEYEHNN KayecTBa BbIJIABAEMbIX PE3YIbTaTOB M OLEHKH JESTETbHOCTH Jia-
060paToOpUH B LIETIOM.

Tema 9.IIpoBepka 060pyroBaHuss — KaauOpoBKa u noepka. Peaktussl, kBaaudu-
Kalus, 04UCTKA

YcraHoBieHHE CPOKOB MOBEPKHU (KaTHMOPOBKM) CPEJICTB U3MEPEHUH, CPOKU aTTECTALlUU
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UCTIBITATETILHOTO 000PYI0OBaHMUS, YCIOBHS XPAHEHUSI U CPOKU TOJHOCTH SK3EMIUISIPOB CTaH-
JTapTHBIX 00pa3loB, YCIOBUS U CPOKH XPaHEHUS! PEaKTUBOB, MAaTEpHAJIOB, paCTBOPOB, 00pas3-
IIOB IP00; COOTBETCTBUE HKCIEPUMEHTAIBHBIX JaHHBIX. OnepaTuBHBIA KOHTPOJIb HPOLETYPHI
aHasnza. KoHTposb cTaOMIIBHOCTH pe3yiabTaToB aHanu3a. [lepuoaudeckas mpoBepka MOJKOH-
TPOJIBHOCTHU IPOLIEYPHI BBHIIIOJHEHUS aHAIN3a

Tema 10. CtanaapTHbie 00pa3ubl, HCNOJIb30BAHHE UX VIS TPAIYHPOBKH M KOH-
TPOJISA U3MEPUTEIbHBIX POLEAYP

VYcnosue u npasuiia ot00pa npood, KauecTBO AUCTUIUIMPOBAHHON BOJBI U T.I. Y CTaHOB-
JIEHUE 3JIEMEHTOB CUCTEMbl BHYTPEHHETO KOHTPOJS TaKUX, KaK ONEPAaTUBHBIA KOHTPOJb IPO-
LEeAypbl aHaIM3a U KOHTPOJIb CTAOMIIBHOCTH PE3Y/IbTaTOB aHAIU3A.

5 TEMbI IPAKTHYECKNX 1 CEMUHAPCKHX 3AHATHI

He npexycMoTpeHo yueOHBIM MJIaHOM

JIABOPATOPHBIE PABOTBI, IPAKTUKYMbI
JladopaTopHas padora Ne 1. Onpedenenue anmuaka ¢ 60o3oyxe.

Henb pabotsl: O3HaKOMIIEHHE C METOIaMU KOHTPOJISl Ka4eCcTBa BO3AYIIHOM Cpe/Ibl Ha 3ara-
30BaHHOCTBD, HpI/IO6peTeHI/Ie MPAKTUYCCKUX HABBIKOB UCIIOJB30BaHUA TEXHUYCCKHUX CPEACTB KOH-
TPOJISL ¥ OLIEHKU BPEIHOCTH BO3AYILIHOM Cpe/ibl HAa MPOU3BOJICTBE.

3ananue: MccnenoBars BO3MYINIHYIO CPEy B Ta30BOM KaMepe (MIM MHOM T€PMETUYHOM CO-
cyne) Ha cojaepkaHue B Hell ammuaka (mapoB). Ompenenuth (aKTHUECKYIO KOHIICHTPAIHIO,
CPaBHUTH €€ C MPEAETHHO JTOMYCTUMOH.

XUMHYECKOE MPOU3BOACTBO OTHOCHUTCA K OTPACISIM IMPOMBIIIJICHHOCTH, KOTOpBIE Mpe-
CTaBJISIIOT COOOM MOTEHIIMATBLHYIO OMACHOCTh MPO(eCCHOHATBHBIX OTPABICHUN W 3a00JICBaHUIA
paboTaronux. IT0 MPOUCXOAUT U3-3a TOTO, YTO B MpOIlecce TPyAa MHOTHE M3 HHX CONpHUKAca-
I0TCS ¢ XUMHUYECKUMU BEIIeCTBAMU, UMEIOUIUMH T€ WM UHbIE TOKCUYECKHE CBONCTBA.

Bpeanble BelecTBa — 3T0 Takue BELIECTBA, KOTOPbIE MIPH KOHTAKTE C OPraHU3MOM YelloBe-
Ka B cllyyae HapylleHus TpeOoBaHuUsl OE301MaCHOCTA MOTYT BBI3BaTh POU3BOJACTBEHHBIE TPABMBI,
npodeccroHalibHble 3a00JIeBaHUS, HApyLUICHHE HOPMAIBbHOMN >KU3HENESATENbHOCTH WM 00Je3-
HEHHOE€ COCTOSIHUE - OTPaBJICHHE.

JleiicTBHE BpeIHBIX BEIIECTB HA OPraHU3M ONPEENseTCs MHOTUMHU YCIIOBUSAMU: TOKCHUKO-
JIOTUYECKUMH OCOOEHHOCTSIMU BPEJHOIO BEIIECTBA; €ro (PU3MUYECKUM COCTOSIHUEM M MyTSIMU
BO3JICHCTBUSL HA OPraHW3M; KOHILIEHTpalUel B BO3AyXe; MPOAODKUTEIBHOCTRIO AeicTBus. Kpo-
M€ TOrO, OHO 3aBUCHUT OT I0JIa, BO3pacTa, MHIMBUIYATbHOW YYBCTBUTEIBHOCTH OpPraHu3Ma, a
TaK)Ke UMEET 3HAYCHHE TSKECTh BBIMOJIHAEMOMN padOThI, MOCKOJIBKY OT 3TOTO 3aBHCUT KOJIMYE-
CTBO BJIBIXa€MOT0 BO3/yXa.

OtpaBneHusi MOTYT OBITh OCTPBIMH U XPOHUYECKUMU. OCTPBIMU OTPABJICHUS CUUTAIOTCA
Takue, KOTOpble HACTYMAIOT MpHU JIHCTBUU BPEIHOTO BEIIECTBAa HA MPOTHXKEHUH He Ooiee 0HOM
paboueii cmenbl. Takue cuTyallid BOSHUKAIOT B CiTydae aBapuil WK IpyObIX HAPYIICHU MPaBUI
TEXHUKH 0€30MacHOCTU. B 3TUX ciydasx B OpraHu3M MOCTYMAIOT OOJBIINE O3Bl SIOBUTHIX Be-
ecTB. XPOHUUYECKHUE OTPABJICHUS BO3HUKAIOT B pPe3yiabTaTe IIUTENHHOTO NEHCTBUS Ha Oopra-
HU3M MaJbIX KOJUYECTB BPEAHBIX BEIIECTB. DTHU OTPABICHHS PA3BUBAIOTCS IMOCTETNEHHO, Ha
pPaHHUX CTAIUIX X TPYTHO PACIO3HATH, MOCKOJIBKY CUMITOMBI UX MANOCHEU(PUIHBI: HEIOMO-
raHue, TMOBBIIICHHAs YyTOMIISIEMOCTh, HApYIICHHE aNleTuTa U CHa, OcIableHNue COMPOTHBIISIEMO-
CTH BHEIIHUM BO3CHCTBHSIM.

[Iponukas B opranusm, BpeIHbIE BEUIECTBA MEPEHOCATCS KPOBBIO BO BCE OPTaHbl U TKaHMU.
[TosTOMy HapyiieHHe MPoIEeccoB 0OMEHa B KaKOM — JMOO OJTHOM OpraHe BieueT 3a cOOOM, Kak
MpaBWJIO, HapyIIeHue psaa QyHkuuii opraHuzMa. M3MeHeHue coctaBa CTPOTO OIMpPENEICHHBIX
BEIIECTB, IPUHUMAIOIINX y4acTHe B HOPMAJBbHBIX IpoIeccax oOMeHa 370pOBOrO 4eloBeKa, He
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MOXKET HE CKa3aTbCsl HA OOMEHE BEILLECTB B KaKOM—JIMOO OpraHe, a, ClI€JOBaTEIbHO, U HAa HOP-
MaJIbHOM (PYHKIIMOHMPOBAHHUU BCETO OpraHu3Ma. VIMEHHO C 3THUM U CBSI3aHO TOKCHYECKOE JIeH -
CTBHE BPEIHBIX BEIIECTB HAa OPraHU3M YellOBeKa. B 3aBHCHMOCTH OT y4acTka B Iled OOMeHa
BEIIECTB, B KOTOPBIX MOJ JEHCTBHEM TOIO WJIM MHOIO TOKCMYHOI'O COEIMHEHUS IMPOUCXOIUT
HapylIeHUEe HOPMAJIbHBIX IPOLECCOB, CTENEHb €r0 TOKCMYHOCTH OKa3bIBAaeTCs OOJbIIEH WM
MeHblIeil. Hanboliee TOKCHYHBIMU OKa3bIBAIOTCS T€ XUMUYECKUE COETUHEHUS, KOTOPbIE BO3JIEH -
CTBYIOT Ha 0oJiee Ba)KHbIE ()EPMEHTHBIE CHCTEMBI OPraHU3Ma.

depMeHThl — OEIKOBBIE KaTaJln3aTopbl, 00ECIEYUBAIOIINE BBICOKUE CKOPOCTH IPOLIECCOB
paciernieHus: OelKoB, XKUPOB, YIJIEBOAOB, OCTYNAOUIUX B KUBOI OpraHu3M B BUJE MUILEBBIX
npoayKToB. J[Jis Bcex (hepMEeHTOB XapakTepHa BHICOKAs CIIENU(PUIHOCTD JACUCTBUS, T.€. KaXKIbII
(depMeHT crocoOeH KaTalu3UpoBaTh TOJILKO OIpeNeNeHHbI nporecc. Hanpumep, B ycBoeHUH
OEJIKOB y4acCTBYIOT MPOTEHA3bI, )KHUPOB — JIMMA3bl, YIJIEBOJIOB — KMHA3bl U ¢ocdaTasbl. Beero B
opranusme yenoBeka cogepxkurcs 10 1000 pa3nuyHbIX pepMEHTHBIX CUCTEM, KaTAIU3UPYIOIIKUX
pa3zHooOpa3Hble mpolecchl. B To ke BpeMmsi abCONIOTHOE KOJIMYECTBO KaxJoro (epMeHTa B
KJIETKaX OpraHu3Ma KpaiiHe mallo, 03TOMY BBIJIEI€HHE (EPMEHTOB U3 CTPOs JIOCTUTAETCs He-
OOJIBITUMU KOJIMYECTBAMH TOKCHYHBIX COCIWHEHUM, BO3JCHCTBYIOIIMMHU Ha 3TH (EPMEHTHI U
MHTUOUpYONMMHA uX. He3sHaunTenpHOe M3MEHEHNE B CTPOCHHUH WIIH B YCIOBUSX JACUCTBUS (ep-
MEHTa TPUBOJHUT K TMOTEPE WX KATAIUTHYECKOW aKTMBHOCTH. Takue W3MEHEHUsS B CTPOCHUH
(hepMEeHTOB TIpH JICUCTBUU T€X WM MHBIX XUMHYECKUX COCTUHEHUN SIBJISIFOTCS CJICICTBUEM XHU-
MHUYECKOW peakIlny, U3MEeHsIomen crpoerne Gpepmenta. B Tabmure 1 mpeacTraBieHsl mokasare-
JIY, OLIEHUBAIOUINE TOKCUYECKOE JEWCTBHE BEUIECTB MO MX aOCOJIIOTHBIM KaueCTBaM, BbI3bIBAIO-
IITUM OTIpEIeIICHHBIN Onoorundeckuii 3G dexT.

Taomuma 1

Kiaccudukaryst omacHOCTH BEIIECTB MO0 CTENEHU BO3/ICHCTBHS HA OPTaHU3M

Ilokazarens HOpMBI JJIA KJIacCa OIMaCHOCTHU

1 2 3 4

[Ipenenbro momyctumasi konuentparus | menee 0,1 | 0,1-1,0 1,1-10,0 ooiee 10,0
(ITIK) BpeaHbIX BEIIECTB B BO3AYyXE pa-
6oueit 30HBI, MI/M°

Cpennsisi cMepTenbHas J103a NMpU BBene- | MeHee 15 15 - 150 151 — 5000 ooJiee 5000
HUM B KEIyN0K, MI/M°

Cpennsisi cMepTenbHas f03a npu HaHece- | Menee 100 | 100 - 500 501 - 2500 6omee 2500
HUM Ha KOXKY, MI/M°

Cpennsisi cmeptenbHas koHneHtparus B | Menee 500 | 500 - 5000 | 5001 - 50000 | 6osee 50000
BO3JyXe€, Mmr/m3

Koaddumuent Bo3mokHoctu mHTamsmu- | 6oxee 300 | 300 - 30 29-3 MmeHee 3
onHoro otpasinenus (KBH1O)

30Ha OCTPOro AECUCTBUS, M menee 6,0 | 6,0 -18,0 18,1 -54,0 ooiee 54,0
30Ha XpPOHUYECKOTO JIEUCTBUS, M oomee 10 | 10,0-5,0 49-25 MeHee 2,5

Takum 00pa3oM, TOKCUYHOCTb T€X HJIM MHBIX COEJUHEHUH IMPOSBISETCS B XHUMUYECKOM
BO3/ICUCTBUU MEXJIYy HUMH U (epMEHTaMH, NMPHUBOJAIIEM K TOPMOXKEHHIO MM MPEKpaIlEHUIO
psiia )KM3HEHHBIX (PYHKIHMIA opraHu3ma.

ITo1o6HBIM 00pa3oM AeHCTBYET OOJIBITMHCTBO BPEIHBIX BEIIECTB, YTO MO3BOJISIET BECTH MX
YCJIOBHYIO KJIACCH(PUKALIMIO IO TOKCHYECKOMY JIEHCTBHIO HA CUCTEMBI OpraHu3Ma.

[To xapakTepy TOKCUYHOCTH sIJIbl HOPA3IEISAIOT Ha 4 TPYIIIBL:

1) enxwue, pazpymaromniye KoXXHbIi MOKpoB U ciausuctsie ooosnouku (HCI, CrO u np.);
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2) neiictByromue Ha opraubl Abixanus (SiOz2, SOz, NHz u np.);

3) neiictByromue Ha kpoBb (CO, AsHs, romosioru 6en3ona u 1p.);

4) JneWCTBYIOIUE HA HEPBHYIO CHCTEMY (CIHPTHI, 3HUPBI, CEPOBOIAOPOI, YIIICBOIOPOIbI).

UYroObI MpaBUIILHO OLIEHUTH YCIOBHUS TpyAa pabOTaloUIMX Ha MPOU3BOJCTBE JIOACH U CO-
XpaHHUTh MX 3I0POBBE, HAJO 3HATh, KAKME BPEIHBIC BEIIECTBA B BUE Ira30B, MAPOB M a’pO30JIei
(mbUTH, TBIMA, TYMaHa) MOTYT BBIJCTSATHCS B BO3IyX paboueil 30HBI PU JAHHBIX MPOLECCaX U B
Kakux KommyectBax. ColepKaHWe 3TUX BELIECTB B BO3JyXe HE JOJDKHO MPEBBIIATH YCTAHOB-
JICHHBIX ISl HUX TIpeebHO nonyctuMbix koHneHTpanui (IT11K) (tabnuna 2).

[TJIK — 3TO Takue KOHIIEHTpallUM, KOTOPBIC MPU SKETHEBHOU (KPOME BBIXOJHBIX JTHEH) 8 —
4acoBOM paboTe WM MPU JIPYroil MpoAOHKUTENBHOCTH pabouero aHs, HO He Oojee 40 yacoB B
HEJISIO B TEYEHUE BCETO paboyero craka He MOTYT BBI3BATh 3a00JIEBaHHIA MJIM OTKJIOHEHHH CO-
CTOSIHUS 37I0POBBSL.

Tabmnuua 2

Bpe)IHI)Ie BCIICCTBA U UX MPECACITIbHO AOITYCTHUMBIC KOHICHTPALUH

OnpenenieMEIi ra3 [TpocacsiBaembIit L[BeT MHAMKATOPHOTO [[BeT MHIMKATOPHOTO 1'[)11(32
00beM, MIT MOPOIIIKA JI0 aHAIH3a HOPOIIKA [TOCJIE aHATIN3a MI/M
CepHUCTBII aHTUAPH]T 300 Kopuunessrit benprit 10
Ockuch yriepona 220 benbrii KopuuneBsiit 20
Okucibl a3ota AneTuned 325 Benplii CBeTII0-3€JIEHBIN 5
CepoBomopon 265 Bembrit CBeTI10-KOpHYHEBBIH -
Xitop 300 Benbrit KopuuneBsrit 10
AmMuax 350 Kenrtorit KpacHsrit 1
Bensun 250 Kenrtorit Cunnit 20
Benzon 300 benpiii CBeTN10-KOPUYHEBBIN 100
Tomyon 350 Bembrit TemHo-cephIit 5
Ateton 300 Bembrit TeMHO-KOpHYHEBBI# 50
OTHUIOBBIA CIIUPT 300 benpriii Kentorit 200
YriaeBonopos! HedTH- 400 Kentprit 3eneHsblit 1000
KEPOCHH, yaiT-CIIUPUT 300 Bembrit CBeTI10-KOpHYHEBHI#t 300

s npedynpesxcoenus ompasnenuil Hanboee pauKaIbHbIM SBJISETCA MMOJHOE YCTPaHEHUE

BpCaAHOI'0 BCIICCTBA U3 IIPOU3BOACTBA UJIK 3aMCHA €0 MCHECC AJJOBUTBIMU COCIUHCHHUAMU. Tak B
IIPpOU3BOACTBE OUYCHDb TOKCHYHBIHN pacTBOPHUTEIIb OeH30I11 TaM, I'A€ 3TO BO3MOXKHO, 3aMCHIACTCA
KCHJIOJIOM HWJIK TOJIYOJIOM. I'me moka HEBO3MOXKHO nepeﬁTH Ha pa60Ty C 6C3BpeI[HBIMI/I BCIIC-
CTBaMUu, 00JIBIIIOE 3HAYCHHE an06peTaeT MCXaHH3allusg W aBTOMATU3alluAd IMPOU3BOACTBCHHBIX
IMpOLECCOB. I[J'ISI yYAaJI€HUus BPpEAHBbIX BCHICCTB U IBUIM HECIIOCPEACTBECHHO Y MECT UX BBIJACICHUA
HCIOJIb3YIOT MECTHYIO BBITAKHYHO BCHTHUIIAIULO. Hpoueccm, CBA3aHHBIC C 3arpA3HCHUECM CPCIbL
BpPCAHBIMH BCHICCTBAMH, IMPOBOIAT B M30JMPOBAHHBIX IMOMCIICHUAX, CTCHBI, IIOTOJIKA U IIOJIBI,
KOTOPBIX OTACIIBIBAIOT MaTCpHaJIaMU, HC BIUTBIBAOIIMMU BPECAHBIC BCIICCTBA U JICTKO OYHUIIIAC-
MBIC OT HHUX.

)4 MCpP HHHHBHHyaHBHOﬁ 3aIIUTHI B 3aBUCUMOCTH OT CBOMCTB BpCAHOT'O BCIICCTBA U HYTeﬁ
BO3ACHUCTBUS €TI0 Ha OpraHu3M IMPUMCHSAIOT pa3JIMYHBIC BUJAbI CIICTIOJACKABI, PE3NHOBLIC II€pYaAT-
KM W Callord, 3alllUTHBIC OYKH, IPOTUBO-IIBUICBBIC PCCIIMPATOPBLI, BATHO-MApPJICBBIC IIOBA3KU,
MMpOTUBOTra3kbl U JP.

I[J'IH pa6oqnx pdaaa Mponu3BOACTB p3.3pa60TaHBI CIICIUAJIBHBIC PALIMOHBI TAK HA3BIBACMOTI'O
JIC‘ICGHO-HpO(bI/IJ'IaKTI/ILIeCKOFO nutanus. OHU 0CHa0IISIOT JIeicTBUA BPCAHBIX BCHICCTB HA Opra-
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HH3M, HGfITp&HH?;}HI, CBA3bIBasA, YMCHbIIAA BCACBIBAHUC HJIM YCKOPSASA BBIACICHHUC HUX W3 Opra-
HU3Ma.

METO/bI UCCIIEAOBAHMA COAEP)KAHMA BPE/IHBIX BEIIIECTB B BO3IYXE

Crnenuduka uccieoBaHNi KadecTBa BO3MYLIIHON CPeJbl 3aKIIFOYAETCS B TOM, YTO B OOJIb-
[IMHCTBE CIIydaeB TpeOyeTcs OIpeaesuTh OUYeHb Malible KOJIMYECTBA BEILIECTBA, M3MEpSEMBbIC
MWUTUTPAMMaMH WK UX JOJSMH. [103TOMY MCTIOIB3yeMble METOIBI IOJKHBI OBITH BHICOKOYYB-
CTBUTEJIBHBIMU, TOYHBIMHU ¥ OBICTPBIMH.

Metoapl omnpesieNeHnsl COAEepKaHusl BPEIHBIX BEIIECTB B BO3IyXE OCHOBAHBI Ha Pa3liny-
HBIX (U3UYECKUX U XUMUYECKUX SIBICHUSAX, HO OHM HEM3MEHHO BKIIIOYAIOT JBa IpoIiecca: 0Toop
poOBI BO3TyXa U €r0 aHaJIN3.

Metoxa oTOopa mpoObI BO3IyXa MOXKET OBITH MPOJIOJDKUTEIHHBIM IO BPEMEHH U OJTHOMO-
MEHTHBIM.

IlepBbIii MeTOa, TaK HA3bIBAEMBIA aCIMPALMOHHBINA, OCHOBAH HA IIPOTATMBAHUM AHAJIU3H-
PYEMOTo BO3IyXa Yepe3 TBEP/bIC WM KUIAKHE CPEIIbl JUIS 3aJIePKKH B HUX ITyTEeM MEXaHUYECKO-
T'O Pa3JIeIeHUs WM PACTBOPEHUS OMIPEIETIIEMOTO BEIIECTRA.

Bropoii MeToa 3akirodaeTcst BO B3SATHU B paboueil 30He onpeiereHHoro oobemMa Bo3ayxa
IUTSL TIOCJIETYIONIETO aHAIM3a €r0 B XUMHUYECKOW JTab0paTopuu.

Acnupayuonnulii Memood TIO3BOJISIET HAKOTIMTH Ha (PUIIBTPE WIX B MOTIIOTHTEIHHOM PacTBO-
pe aHaTM3UPyeMOe BEIIECTBO XOTSI Obl B MUHIUMAJIBHOM KOJIMYECTBE, HAXOSIIEMCS BBIIIE YPOB-
HS YyBCTBUTEIBHOCTH XMMHUYECKOTO MeToja omnpeaeneHus. Otéop mpoOsl nmpogomkaercs 15-20
MUH, a B HEKOTOpbIX ciy4asx - 30-60 muH. HegocrtaTkoM acnupallmOHHOTO METOJa SBJISIOTCS
OoJIbIIast TPYI0EMKOCTh 0TOOpa MPOOBI M OOJBINIOE YCPETHEHUE KOHIIEHTPAIMH OTIPEACIIEMOro
BEIIECTBA B BO3JyXE 3a MPOJOJKUTEIbHBIA MEpUOJ BpEeMEHH (B TO BpeMsl KaK KOHIIEHTpAIlHs
SIIOB B BO3/AyXe pabodeil 30HbI HEPEAKO MEHSETCS JJOBOJBHO OBICTPO).

Jlst or6opa mpoOsl HEOOXOAUMBI aCTTUPATOP M YCTPOMCTBA IS 3aACPKKHA aHATU3UPYEMO -
r'O BEIECTBA: IPU ONPEEICHUN a3p030iei (PUIBTPHI; IPU ONpPEAETICHUH MapoB U Ta30B - MOTJI0-
TUTENbHBIE TPUOOPHI. B KauecTBe acriuparopa 0OBIYHO MCHOIB3YIOT JIEKTPUUECKUI acliuparop
— Bo3ayxoayBKy. [Ipu ero npuMeHeHuu B ciydae, KOTJa OMpPeIesiioT TOKCHYECKHE BEUIECTBA B
BHJIE a3P030JIei, 0TOOP MPOOBI CXOJEH C METOJIOM OIpe/IeieHUs 3abUICHHOCTH Bo3ayxa. OTiu-
YHe 3aKJII0YaeTCs JUIIb B CAMOM ONPEEIEHUH TOKCUYECKOTO BELIECTBA, KOTOPOE OOBIYHO MPO-
BOJUTCSI HE BECOBBIM, & XUMUYECKHM METOJIOM C IPEIBAPUTEIILHBIM MEPEBOJOM TBEPIOTO BE-
IIECTBA B KUKOE COCTOSIHUE IyTEM PACTBOPEHHUS €ro B KHUCIOTaX, MIeJIo4Yax U JIPYruX pacTBO-
putensax. [lpu ompeneneHun KOHIEHTPALMU MApOB U T'a30B CKOPOCTh MPOTATHBAHHS BO3AyXa
JOJIKHA OBITH HEBEJIHKA.

OaHOMOMEHTHBIN crtoco0 0TOopa Mpod BO3IyXa MOXKET ObITh MPUMEHEH B OJHOM M3 TpeX
BapUAHTOB:

1. BbUIMBaHHMEM KHUAKOCTH U3 COCYZAA, YTO MPUBOIHUT K 3AMOJHEHHUIO €r0 HCCIIETyeMbIM
BO3/IyXOM; COCYJ IIOCJI€ 3TOTO0 T'e€pMETHYHO 3aKpbIBAeTCS PE3MHOBON MPOOKON M J0-
CTaBJIsieTCs B J1a0OpaToOpuIo A aHau3a (METOJ MPUMEHSETCS IPH HEPaCTBOPUMBIX B
BOJIC Ta3ax);

2. 0oO0MeHOM Bo31yxa (AecATHUKpaTHas MpoJyBKa), KOTJIa YUCTBIN BO3JYX B COCY/E 3aMe-
[aeTcs aHaJIU3UPYEMBIM BO3JIyXOM ISl TIOCJIEIYIOIIETO aHaIl3a ero B 1abopaTopuy;

3. 3amoJIHEHUEM cocyla, B KOTOPOM 3apaHee ObUT co3faH BakyyM. [Ipu oTkpbIBaHUHU CO-
cyJa B 30He pabOThl aHATM3UPYEMBbIN BO3IyX 3alOJHSET €ro, MOCie Yero coCy 3aKphl-
BAIOT U JOCTABISIOT B JIA0OPATOPHIO.

OnHOMOMEHTHBIH crioco0 0T6opa y100eH U JHIIEH HEOCTAaTKOB aCIIMPAIlMOHHOTO METO/1a,

HO MOKET MPUMEHSThCS JTUIIH TOT/1a, KOT/1a UMEETCS] BHICOKOUYBCTBUTEIBHBIM METO aHANTN3a U
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HET HEOOXOJMMOCTH KOHIIEHTPUPOBATh (AaKKYMYJIMPOBATh) BEIIECTBA, COACPIKAIINECS B BO3IyXe
IIPOU3BOJICTBEHHBIX IIOMELEHUH B HE3HAUNUTEIBHOM KOJIMYECTBE.

JUig 3aepKKU 1MapoB M ra3oB INPUMEHSIOT CTEKISTHHBIE M3JENMsl caMoil pasHOOOpa3HOM
KOHCTPYKUMHU (OT MPOCTEHIINX CTEKJISIHHBIX TPYOOK J0 KOJIO CIIOKHOW KOH(UTyparwu), KOTo-
pBI€ 3aMOJIHAIOTCA MOTJIOTUTEISAMU (PacTBOPAMHU, XUMUYECKUMU 3€pHEHHBIMU M TIOPOILIKOOOpa3-
HBIMH pEaKTUBAMU COOTBETCTBYIOIEI'O HAa3HAYEHUS).

Jlnist ynaBinuMBaHUSL adpo30JIe MPUMEHSIOT aHATUTHYeCKUuEe (QUIBTPBI adpo30ibHble ADA-
XJI, AOA-XIT u AD®A-XC. bykBa X o06o3Havaer, 4to (GUIBTPHI MPEAHA3HAYCHBI TSI IPOBEIE-
HUS aHaJIM3a a’pOJIMCIIEPCHBIX IPUMEcel XUMUYECKUM (2 HE BECOBBIM) MeToA0M. CTosIIe psi-
oM OYKBBI yKa3bIBalOT, YTO MaTepHall yAbTPAaTOHKUX BOJIOKOH (MIIbTPA U3TOTOBJIEH COOTBET-
CTBEHHO U3 aneTIesuono3sl (A), nepxinopsunuia (I1) u momuctupona (C).

Jlig ompeneneHusl KOHLIEHTpPAlMM paJMOAaKTUBHBIX a’p030Ji€il NPUMEHSIOT (PUIBTPHI
ADA-PM u3 METWIAKPWIATHOTO Marepuana; Uisl ONPEIeIeHUsT H30TOITHOTO COCTaBa PagUuOAK-
TUBHBIX a’PO30JI€H CIEKTPOMETpuYecKUM MeToaoM - puiibTpel ADA-PCII u3 nepximopBUHUIIO-
Boro Marepuana; GuiabTpsl ADA-BA - 11t 6akTepuanbHOTO aHaIu3a adpoAUCIIEPCHBIX IPUME U
cel u Jp.

Jliig onpeneneHuss KOHLUEHTPALUU BPEIHBIX IPUMeEcel BECOBBIM METOJIOM MPUMEHSIOT
CTOHKHME K BJare, kucioram u menodam GuibTpel ADA-BIT nyx Timnos: ADA-BII-10 n ADA-
BI1-20 ¢ momansio ¢puasTpyromux auckos 10 u 20 cm? u Maccoit 50 u 110 Mr COOTBETCTBEHHO.

Merto1pl aHanu3a Mpod BO3AyXa, UCHOJIb3YEMBIE JUIsl ONIPEAETICHHUS] XUMUYECKUX BEIIECTB B
HEM, BechMa pa3HOOOpa3Hbl: (HOTOMETPUUECKUN, TIOMUHECIICHTHBINA, CIIEKTPOCKOMUYECKUN, T10-
nsiporpaduyuecKuii, XpoMaTtorpauuecKkuii, ONTUUECKHUIN U Jp.

KpoMme ykazaHHBIX BBIIIE METOJIOB - BHICOKOTOYHBIX M YYBCTBUTEIbHBIX, TPEOYIOIIUX, O/~
HAKO, 3HAUYMTEJIBbHBIX 3aTpaT BPEMEHU HA ONPEACICHUE COACPKaHWS BPEIHBIX U ONACHBIX BE-
IIECTB B BO3/1yXe, COBPEMEHHAsl IPOMCAaHUTApHUs paclioyiaraeT MeHee TOYHbIMH, HO Oosiee ObICT-
peIMH MeTOAaMH aHanu3a. K skcmpecc-meTonam aHaim3a BO3yXa OTHOCSTCS KOJOPHUMETpHYE-
CKHE Y JIMHEHHO-KOJIOPUCTUUECKHE METO/IbI, TO3BOJIAIONIUE ONEPAaTUBHO B MecTe 0TOOpa IMpoOkI
ONPEIEIUTh KOHLICHTPALMIO 3arPA3HSIOIINX BO3yX BEILECTB.

Konopumerpudeckue MeTOIpl OCHOBAaHBI Ha NPOTATMBAHUU BO3YyXa, COAEP)KAILEIo 3a-
I'PA3HAIOLIEE BEIIECTBO, Yepe3 pacTBOp, (WIBTPOBAIbHYIO OyMary WM 3€pHHUCTBIA TBEpAbIH
COpPOEHT M U3MEPEHUM UHTEHCHBHOCTHU MOJYYEHHOM Ha HUX OKPACKU IyTE€M CPABHEHUS CO CTaH-
TAPTHBIMU IIKaJgaMu (0Opa3liaMu-3TaIOHaMM) ¢ yKa3aHHOM Ha HMX KOHLIEHTpaluel uccienye-
MOTO BEIIECTBA.

JIMHEMHO-KOJIOPUCTUYECKUI METOJI OCHOBAH Ha MPOTATMBAaHUU UCCIIELYEMOT0 BO3/lyXa Ye-
pe3 CTeKJIIHHbIE HHAMKATOPHBIE TPYOKH M U3MEPEHUHU JUIMHBI OKPALIEHHOTO CTOJIOMKA MOPOIIKa
10 3apaHee MPUTOTOBJICHHBIM LIKalaM, OKa3bIBAIOLIUM 3aBUCHUMOCTb 3TOM JJIMHBI OT KOHLIEH-
TpalMK JaHHOTO BELIECTBA.

Ananu3z Bo3ayxa B JJaHHOH JIabopaTopHON paboTe MOKHO MPOBOJIUTH Ha mpubdopax YI'-1,
VI'-2, I'X-4 u np. Bce OHM UMEIOT OJIMH U TOT K€ MPUHIIUIT IEHCTBUS, B OCHOBE KOTOPOTO JICHKHUT
METOJ] LIBETHBIX peakuuil. Hanbonee mMPOKUMH BO3MOXHOCTSMM JJISl SKCIPECC-aHaIM3a BO3-
IYIIHOM cpeabl 007aialoT Haubosee paclpoCTpaHEeHHbIE B HACTOSIEe BpeMs YHHBEpCaJlbHbIE
razoananuzaropsl YI'-2 (puc. 1).

I'azoananuzatop YI'-2 coctout u3 kopiyca 7, BHyTpH KOTOPOI'O PaclOIOkKEH PE3UHOBBIN
BO3/YIIHBIM Hacoc 5, Ha3bIBAEMBIN TaK)Ke aCIMPaTOPOM MM CUIb(POHOM. ACIIUPATOp UMEET BUJ
IIMPOKON TO(PPUPOBAHHON PE3UHOBOI TPYOBI, 3aKPEIJICHHONW MEXAY ABYMS METAJUINYECKUMHU
¢nannamu. BayTpu acniuparopa umeercst CTajabHas NMpyXuHa 4, KOTOpast IEp>KUT €ro B pacTAHY-
TOM MoJIo)KeHUH. it coxpaHeHus (popMel ropprpOBaHHBIX MOBEPXHOCTEH ¢ BHYTPEHHEH CTO-
POHBI B TO(pBI BCTABIEHBI pacropHble Kojbla 6. CUIb(pOH CKUMAETCs TOKOM | myTeM Haxka-
THSI pyKOH Ha ero royioBky. [Ipubop o6opynoBaH HampasJsroOmEed BTYIKON 2, CMOHTHPOBAHHOM
Ha BepxHel mimte 3. /g ¢pukcanmm xoAa MITOKa BO BpeMsl IBMXKEHHUS €ro M0 HalpaBJIsioIei
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BTYyJIKe IipeaycMoTpeH cronop 12. IlItok razoananuzaropa UMEET Ha IPOTUBOIOJIOKHBIX CTOPO-
Hax kaHaBk# 15. Hax xaHaBkamu BBepXy CTOUT Hu(pa, COOTBETCTBYIOIIAsA 00BEMY MPOCACHIBA-
€MOro Bo3ayXa B MIJUTMIUTpax. Kakaas kaHaBKa UMEET JiBa OTBEPCTHs Ui (PUKCAIMH CTOIIO-
pOM 0003HAYEHHOTO 00BEMA IPOTIHYTOTO Yepe3 UHANKATOPHYIO TPYOKY BO3yxa. X0 MOPIIHS
OT HM)KHETO OTBEPCTUS JI0 BEPXHErO peryaupyercss aBtomatudecku. Ilocne nporsruBanus o0o-
3HaYEHHOro 00BbEMa BO3/lyXa CIBILIUTCS LIETYOK OT CpabdaTbIBaHUS CTOIOpPA HA BEPXHEM OTBEP-
CTHM KaHaBKHU IITOKA.

Hwxusis gacTh cuimb(oHa coemHeHa pe3nHoBol TpyOkoi 13 co mrynepom 14, k KoTOopo-
MY IIPUCOEIUHEH I'MOKUI pe3nHOBbIN 1iIaHr 11, mperHa3HauYeHHbIN A7 IPUCOECTUHEHUS UH U -
katopHbIX Tpyobok 10. [locneanue npeacraBisioT coO00M CTEKISTHHBIE TPYOKH AnuHON 90 MM C
BHYTPEHHUM JHaMETPOM 2,5 MM, KOTOpBIE 3aMOJHAIOTCS WHIUKATOPHBIM MopoiikoM. Ha nmune-
BOM CTOPOHE TaHeTu Ipudopa UMeeTcs THE30 § s XpaHeHus mrToka 1.

Ha kaxpaplii nccienyemMblil ra3 UMEIOTCS JIBE IIKaIbI-TMHENKH. [10 JIeBOM nuHelike 3ame-
PAIOT KOHIIEHTPALMIO T'a30B MpPU MCMOJIb30BAaHUM IITOKOB C MajbiM OOBEMOM IPOCACHIBAHUS
BO3/IyXa, a M0 MPaBOW JIMHEHKE - KOHIIEHTPAIUIO Ta30B MPU UCTIOIH30BAHUU IITOKOB C OOIBIIINM
o0veMoM mpocackiBaHus. [Ipu 3TOM HysneBoe JefeHue MIKajlbl JOJDKHO COBMAJaTh C HayalloM
IPaHULbl MOBEPXHOCTU TMOPOLIKAa B MHIMKATOPHON TpyOke. OTcuer Gepercss MO BHICOTE OKpa-
IIEHHOTO CTOJIOMKA peaKkTHBA Ha JINHEHKE.

7

Puc. 1. O6uwmii Bu yHHBEpCAIBLHOr0 ra3zoananuzatopa YI'-2.
(a — mpononbHEIN pa3pes; 0 — BHI CBEPXY)

1 - mToK; 2 - HanpaByAIOmIas BTYIKA; 3 - BEPXHSS IUINTA; 4 - cTalbHAs NPY)KHUHA; 5 -BO3AYIIHBINA HAacocC; 6 - pacrop-
HBIE KOJIbI[a; 7 - KOPITyC ra30aHaIN3aTopa; 8 - THE3/10 Ul XpaHEeHHs MTOKa; 9 - mKkana; 10 - nHauKaTopHas TpyoKa;
11 - pe3unoBsIi mutaHr; 12 - cromop; 13 - pesnHOBast TpyOka; 14 - mrynep; 15 - KaHaBKK Ha HITOKE.
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becuBeTHbI ra3 ¢ XapakTepHbIM pe3KHM 3amnaxoM. JIerko pactBopsiercs B Boje. BoaHbli
pacTBop 00JaaeT CWIBHBIMM IIEIOYHBIMU CBOMcTBaMu. Bo3myx, coxepxkamuii 16,5-26,8%
(0ObeMH.) aMMHaKa, B3pHIBOOIIACEH.

AMMuak paszpaxarole JIeHCTBYEeT Ha BEpXHHUE JbIXaTeJIbHbIE IIyTHU U TIJla3a. B BBICOKHX
KOHLIEHTpALUAX BO30YyXAatolle AeHCTBYET Ha LIEHTPAJIbHYIO HEPBHYIO CUCTEMY U BBI3BIBACT CY-
JOporu. XpoHUYECKHE OTPABJIEHUSI aMMUAKOM HE BCTpeyaroTcsi. Bo3MOKHBI 05KOTH I1a3 M KOXKHU
IIpU JIEHCTBUU T'a3000pa3HOT0 aMMHaKa B BBICOKUX KOHILIEHTpALMSIX.

NHauKaTOpHBINA MOPOIIOK I ONPESICHUsST aMMHaka — 3T0 (GapdopoBbIid OPOIIOK, 00-
pabotanHsblii 1% - HBIM CHHPTOBBIM PAacCTBOPOM MHAWMKaTOpa — OpoMdpeHosoBoro cunero. Ilpu
MIPOITyCKaHUM Yepe3 TPYOKy, 3al0JIHEHHYIO 3TUM IMOPOLIKOM, BO3/yXa, COJAEPIKAIIEro aMMHaK,
PEaKTUBHBIN MOPOIIOK MEHSET JKENTYI0 OKpacKy Ha CHHIOK. MeTo/1 MO3BOJISIET ONPEAETUTh aM-
MUaK IpU KoHLeHTpauuu 10 0,4 mr/i.

Hmumupogaﬂue 3ACPA3HEHUA 6030)/)(7(1 B pa60'mx 30Hax MPOU3BOACTBECHHBIX HOMeL[IeHI/Iﬁ OCYHIECTBJIAEM
CIICAYIOIIUM 00pa3oM:
1. Ha ammuak: B npobupky HamuBaem 5-10 mu cmaboro pactsopa (5%) ammuaka B Bojie (aMMHUAYHON BO-
JTBI).
METOIUKA ITPOBEJJEHU A PABOTbBI

1.ITpoBepuTh T€pMETUYHOCTH BO3AYX03a00pHOTO yCTPOMCTBA, JUIsl 4ero cuib(oH 5 3axarth
MTOKOM | Ha MakCUMaJTbHOM O0BeMe BO3ayxa U 3aUKCUPOBATH cTOomopoMm 12. 3arem me-
PEerHyTh pe3MHOBBIN HUTaHT 11, 3a)kaTh ero 1a00paTOPHBIM 3aKUMOM, OTBECTH CTOIOP, €C-
JIY IITOK TOCJie HEOOIBIIOTO PhIBKA OCTAHOBUTCS, MPUOOP reépMETUYEH, U UM MOKHO TIOJTh-
3oBatbes. Eciu BrHkeHHE mTOKA OyAET MPOA0IDKaThCs, MPUOOp HErepMEeTHUYEH; CIeayeT
MIPOBEPUTH IJIOTHOCTD MPUJIETaHU IIIJIaHTa K MITYLEPy, YCTPAaHUTh HE T€PMETUYHOCTD WJIH
B3STh IPYrou mpuoop.
2.Bo3nyx nmnst aHanmza Oparth W3 NMPOOMPKH, UMHUTHPYIOIIEH MPOW3BOJCTBEHHOE IOMEIIE-
HUeE, MpeABApUTEIbHO 100aBUB Ty/Aa SAOBHUTHIE BELIECTBA, HAJMUKUE KOTOPHIX B BO3JYyXE U
Oynyt onpenensathes. [loryyeHune uccaeayeMbIX ra3oB U 0TOOp Mpood Bo3ayxa Jis aHA-
JIN3a NPOBOJAUTH TOJIHKO B BHITSIZKHOM LIKA(Yy.
3.IIpurotoButs npudop YI'-2 k ot60py mpoObI: BCTABUTH IITOK B HANPABISAIOLIYIO BTYIKY,
JABJICHUEM PYKHU Ha TOJIOBKY IITOKA C)KUMAaTh CHIL(OH JI0 TEX MOp, MOKa CTONOPHBIN Me-
XaHMU3M He 3a(pUKCHpYyeT ero B BepXHEM OTBepCTHU KaHaBkH. [locie 3Toro nmpucoeauHuTh
K IIJJAHTy HEOOXOIMMYIO Ui TAaHHOTO KOHKPETHOTO BEIIEeCTBAa MHAMKATOPHYIO TPYOKY, a
€€ MpU NOMOIIM HEOOBIIOr0 NEPEXOTHUKA COSAUHUTE C KOJIOOM.
4. HanaBnuBasi OJJHOW pyKOM Ha TOJIOBKY LITOKA, APYroil pykoi oTBectu cromnop 12 u mpo-
cocath onpeeNeHHbI 00beM HUCIBITYEMOTO BO3/yXa Yepe3 UHIUKATOPHYIO TPYOKY.
5.I1o mnMHEe OKpalIeHHOTO CTOJIOMKA B MHAMKATOPHOU TPYOKe ONpeAenuTh (PaKTUYECKYIO
KOHIIEHTPALIMIO UCCIIEeyeMOro rasa.
6. Ilo pesynbTaTam BBINOJTHEHHON paOOTHI COCTABISACTCS OTYET:
a) Ilpu ommcanuu cnoco6a MONy4eHHUS MHIMBUIYaTbHBIX BEHIECTB — HEOOXOIUMO
IPUBECTH COOTBETCTBYIOIUE XUMHUECKUE PEAKIIUH.
0) 3amonHUTH TAOIUILY 2.
B) IlpuBecTu cBeZieHHs O TOKCUYHOCTH OIPENIENIEMBIX BEIIECTB U OMpPEIeTUTh K Ka-
KO rpyIine NpOMBIIIJICHHBIX 0B OHU OTHOCSTCSI.
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Tabnuua 2.

Pe3ynbTathl onpeneneHus KOHIICHTPAIIMKA BPEIHBIX BEIIECTB B BO3AyXE C MOMOIIbI0 YI'-2

HaumenoBanue Komtiectzo 5os- Kowni-us Bpe
JtyXa, HpOMyIeH- LBeT okpacku copbeHTa 1 pel TIK
BPEJIHOTO Be- HOTO HOTO BEIIECTBA I :
IecTBa gyepes TpyoKy, B BO3/yXe, MI/M
MIT Ho mpormycka- [Tocne npomyc- MI/M3
HUsA KaHUs
TEXHUKA BE30OITACHOCTHU

OcCHOBHBIE OMACHOCTH B JaHHOW pab0OTe — ATO OMACHOCTh XMMHYECKUX 0KOTOB TPHU BBI-
MTOJTHEHUH OTeparii ¢ KOHIEHTPUPOBAHHBIMU KHCJIOTAMH, OMACHOCTh OTPaBJIEHHUS Ta3000pa3-
HBIMU BEIIECTBAMH (OKCHJIBI a30Ta, CEPOBOJIOPOI, MOHOOKCH/T YTIEPOIa, XJIOP, aMMHUAK H JIp.).

[TepBast moMOIIIH MPH XUMUUYECKHX OKOTAaX M OTPABJICHUSIX CBOJUTCS K CICIYIOIIEMY: MPH
0’KOTax KHCJIOTaMU W MIEJIOYaMHU TOPAXKEHHBIM Y9aCTOK KOXXH TPOMBIBAIOT CTPYEH XOJIOTHOM
BOJIbI B TeueHue He MeHee 15 muH. Jlanee mpu 0)orax KUCIOTaMH W KHCJIOTOTIOIOOHBIMU TIPH -
JKUTAIONMMMHU BEIIECTBAMH HAKJIAIBIBAIOT MPUMOYKHA W3 JIBYXIPOIIEHTHOTO pacTBopa Oukap0o-
Hata HaTpus (MUIIEBas COMa), a MPU OXKOTrax IIEeT0YaMH — JABYXIPOIICHTHOTO PacTBOpa YKCYC-
HOM, TMMOHHOM ¥ BUHHOM KHCJIOTEL.

Ecnu arpeccuBHOE BeIecTBO MOMAI0 HA KOXKY Yepe3 OJCKIY, €€ CICNYeT Mepe]] CHIATHEM
paspe3aTh HOKHHUIIAMU, YTOOBI HE YBEITUYHUTH IUIOMIAIL MOpaKeHus. [Ipu 3TOM Hamo MOMHUTS,
YTO CHHTETHYECKas TKaHb MOXET PAaCTBOPATHCS B HEKOTOPHIX arpeCCHBHBIX BEIIECTBAX, HAMPH-
Mep B cepHoi kucioTe. [Ipu cMbIBaHUU BOJION TOJUMEP KOATYJIMPYET M MOKPHIBACT KOXKY JIHII-
KO TUIGHKOW. B 3TOM cilydae mpoMBIBaHME HE IOCTUTACT I M HEOOXOIMMO CHadaiga Kak
MOXHO TIIATEJIbHEE CHATh KHUCJIOTY C KOXKH, OCTOPOYKHO «IIPOMOKas» €€ CYXOW XJIOIM4aToOy-
Ma)KHOM TKaHbIO, ¥ JIMIIb 3aT€M MPOMBITH BOJIOH.

[Ipu pecnupatopHOM OTpaBiICHUU (BABIXaHUHU Ta30B, MAPOB, adPO30JI€i) HEOOXOIUMO BBI-
BECTH IOCTPAJIABIIETO HA CBEKHUI BO3AYyX WM B IIPOBETpUBacMoe nomenieHue. I[loctpanapimiero
HaJI0 YJIOXKHUTh, CO3/1aTh €My ITOJHBIA TOKOH, YKPBITh BO M30ekKaHUE MepeoxiaxacHus. J{o mpu-
OBITHS Bpaya IMOCTPAJIABIIETO HENb3S OCTABIISITh 0€3 MPUCMOTpPA, AAKE €CIIM KaKETCs, YTO CO-
CTOSIHHE €T0 HE BBI3LIBAET OIIACEHUH.

Bce onepauuu ¢ BpeIHbIMH BellleCTBAMH MPOBOAUTH TOJBKO B BBITSKHOM HIKady.

JladopaTopHas padora Ne2.OnpenesneHne OKCHI0B a30Ta B BO3/AyXe.

B Bo3myxe mpou3BOICTBEHHBIX NMOMEIIEHUN BCTpedaeTcsi razoo0pasHbie - okcua azota (I1)
NO u oxcua azora (IV) NOg, a Taxxke xxuakuit - rerpaokcun azota N2O4. CocTaB cMecu OKCHJIOB
WU3MEHSETCA C U3MEHEHUEM TEMIIEpaTyphl U BIIAXKHOCTH BO3IyXa.

Oxcuapl a30Ta JEHCTBYIOT pa3fpa)arolle Ha CIM3UCTHIE ObIXaTeNbHBIX MyTel, 0COOCHHO
Ha JIETKUE, BBI3bIBAs B TSXKEJIBIX CIydasX OTEKH.

g onpenenenus okcuaa azora (IV) ucnonb3yeTcss HHAUKATOPHBIN MOPOIIOK, MPEACcTaB-
TSN co00M TOHKO M3MENbYCHHBIN CUIIMKAresb, POMUTAHHBIN PACTBOPEHHBIM B ATHIIOBOM
crimpre audernmnamMmuHoM — (CeHs)2NH. IIpu sTom 00pasyercsi okpallleHHBIH B 3€JICHOBATHINA
uBet cioit. UyBctBurenbHoCcTh MeTosa — 0,005 mr/m.

s onpenenenus cyMmmbl okcuaa azota (II) u okcnaa azota (IV) k uHAMKATOpHON TpyOKe
CO CTOPOHBI BXOJla BO3/AyXa MPUCOEAUHSIOT TPYOKY, COJEpPkAIIYI0 OKHCIUTEIbHBIN MOPOIIOK,
COCTOSIILIMNA W3 CUJIMKAressi, MPOMUTAHHOTO MepMaHraHaToMm kanus. [Ipu 3ToM nmpoucxoaut
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obecrBeYMBaHUE HHIUKATOPHOTO moporika. YyscrBurensHocTh MeToa — 0,003 mr/m.

[To pa3HMIle KOHIEHTpAIMii OOLIEro coJep KaHUs OKCUIOB a3oTa M okcuua asora (IV)

HaXoJAT coaepxkanue okcuza azota (l1).

Hmumuposanue 3azpsaznenus 6030yxa B pabounx 30HaX MPON3BOJCTBEHHBIX MTOMENIEHU OCYIIECTBISIEM

CIIETYIOIIM 00pa3oM:

Ha okucinel a3ota: B MpoOHpKy IMOMeEIIaeM HECKOJIBKO KYCOYKOB ZN M cMaunBaeM HX 1-2 My KOHIEHTpPHpPO-

BaHHOM a30THOM KUCIOTEL. OOpa3yercs OypbIii Ta3, mpeacraistonwii cmech NO u NO..

METOIUKA ITPOBEJJEHU A PABOTbBI

1. [IpoBepuTh TepMETHYHOCTH BO3AYX03a00pHOTO YCTPOWCTBA, AJIs 4ero cuib(oH 5
3aKaTh IITOKOM | Ha MakCMMalbHOM 00BEMe BO3Iyxa M 3a(h)MKCHPOBATH CTOIIO-
pom 12. 3areM neperHyTh pe3uHOBBIN mmaHr 11, 3axarh ero 1abopaTopHbIM 3a-
KHUMOM, OTBECTH CTOIIOp, €CJIM INTOK MOocje HEeOOJBIIOT0 PBhIBKA OCTAHOBUTCH,
npubOp TepMETUYEH, U UM MOXKHO TOJIb30BaThCs. Ecim aBmkeHHne mroka Oyaer
MIPOJIOJDKATHCS, TPUOOP HETEPMETHYEH; CIIEAYET MPOBEPHUTH IJIOTHOCTH TpHUIIETa-
HUS [IUTAHTA K TITYLEPY, YCTPAHUTh HE TePMETHYHOCTD HITH B3SITh IPYTrO# puOop.

2.Bo3nyx mns ananmm3a Oparth W3 TPOOWPKH, WMUTHPYIOIIEH MPOW3BOACTBEHHOE IMOMEIIe-

HUE, IPEBAPUTENILHO J00ABUB Ty/a SIOBUTHIE BENIECTBA, HATMYNE KOTOPHIX B BO3yXe U

Oynyt onpenensathes. [loryyeHune ucciaeayeMbIX ra3oB U 0TOOp Mpod Bo3ayxa 1Jis aHA-

JIN3a MPOBOJIUTH TOJbKO B BBITS:KHOM MIKady.

3.IIpuroroButs pudop YI'-2 k 0TOOpY MpOOBI: BCTABUTH IITOK B HAIMPABISIONIYIO BTYJIKY,

JaBIICHMEM PYKH Ha TOJIOBKY HITOKA CKUMATh CHIB(OH JI0 TEX IMOp, IMOKa CTOMOPHBIA Me-

XaHHU3M He 3a(pUKCHpYyeT ero B BepXHEM OTBepCTHH KaHaBkH. [locie 3Toro npucoeauHuTh

K IIJJAHTy HE0OXOIMMYIO Ui JAaHHOTO KOHKPETHOTO BEIIeCTBa MHIMKATOPHYIO TPYOKY, a

€€ TIPH MOMOIITH HEOOJIBITIOTO MEPEX0IHUKA COCTUHUTD C KOJIOOM.

4 HanaBnuBas OJTHOM PyKO# Ha TOJIOBKY IITOKA, IPYTOM PYKOM OTBECTH ctomop 12 u mpo-
cocath ONpeeNeHHbI 00beM HUCTBITYEMOTO BO3/IyXa Yepe3 HHIUKATOPHYIO TPYOKY.
5.Ilo pmuHE OKpalIeHHOTO CTOJOMKA B MHAUKATOPHON TPYOKE OMpEeaeiuTh (PaKTUUECKYIO

KOHLIEHTPALIMIO UCCIIEelyeMOro rasa.

6. Ilo pe3ynbTaTam BBINOJIHEHHOMN paOOTHI COCTABISAETCS OTYET:
a) Ilpu onmucanuu crioco0a Moxy4eHUs UHIUBUYATbHBIX BEIIECTB — HEOOXOAUMO
IIPUBECTH COOTBETCTBYIOIINE XUMHUECKUE PEAKIIHH.
06) 3anosHUTH TaOIHILY 2.
B) IlpuBectu cBeneHUss O TOKCHYHOCTU OMpPEEISIEMbIX BEIIECTB U ONPEICIIUTh K Ka-
KOH TpyIIe IPOMBIIUICHHBIX S/I0B OHU OTHOCSITCSL.

Tabnuua 2.

Pe3ynbTathl onpeneneHus KOHIIEHTPAIMKA BPEAHBIX BEUIECTB B BO3AyXe C MoMoIbio YI'-2

KomnaecTBo BO3-

HHA KaHHsA

HanmenoBanue Kowuir-ug spen-
JtyXa, pOIyIIeH- LIBet okpacku copOeHTa H pea MIK
BpEIHOTO Be- HOTO HOTO BEIeCTBa i ;
IeCTBa yepe3 prGKy’ - B BO31YyXE, MI/M
MIT Mo npomycka- ocJie Ipomyc- MI/M3

Bce onepanuu ¢ BpeAHbIMHA BCINECTBAMU NMPOBOAUTH TOJbKO B BBITHKHOM I[IKa(l)y.

JlabopaTopHas padora Ne3. Onpenesnenne cepoBoaopoia B BO3ayXe.

becupeTtHsIii ras ¢ XapaKTCPHBIM 3allaXOM TYXJIbIX AUII. CCpOBOI[OpOI[ Oro€omnaceH, CMECh

€ro C BO3AYXOM B3pbIBOOIIACHA.
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CepoBosiopos, naxke IMpu HEOOJBIIOM COJACPKAHUU B BO3JyXE, BBI3BIBAET T'OJIOBOKPYKE-
HUe, cepaueduenue, TomHoTy. [Ipyu BAbIXaHHH CEPOBOAOPOIa BCKOPE MPUTYILISAETCS OIIYLICHHUE
€ro 3amaxa, mo3TOMY BO3pacTaeT OMACHOCTh OTpaBieHHs. [Ipyu ManbIX KOHIEHTpAIMIX CEPOBO-
JOPOJ IEHCTBYET pa3pa)karolle Ha CIM3UCThIE 000JIOUKU AbIXaTeIbHBIX ITyTEH U II1a3.

Jnist ompenenenusi CepoBOOPOIa UCTIONB3YETCsl MHINKATOPHBIN MOPOIIOK, MPEACTaBIISIO-
M TOHKO M3MeIbUeHHBIN (PappopoBbIii MOPOIIOK, 00paObOTaHHBIH PACTBOPOM YKCYCHOKHCIIO-
ro ceunna — Pb(CH3COO),. OkparirBanue mopoinka moj AHCTBUEM CEPOBOIOPOJIA IPOHUCXO-
JUT BCJICJICTBUE OOpa30BaHMs YEPHOTO Cyiabpuma cBuHIA. UyBcTBUTENbHOCTH MeTonma — 0,14

MKI/MUJL

Hmumuposanue 3aepsisnenuss 6030yxa B PabdOUMX 30HAX MPOW3BOJCTBEHHBIX IOMEIIECHUH OCYIIECTBIISIEM
CIIEIYIOIINM 00pa3oMm:
Ha cepoBomopoa: B mpoOUpKyY HackIaeTcsi HEOOBIIOE KOIUIeCTBO mopomka FeS win MnS u cmauuga-
€TCsl HECKOJIbKUMHU KaIUISIMU KOHLIEHTPUPOBAHHON COJISTHOM KHCIIOTBI, IPU ATOM MPOUCXOJUT BBIJEIICHNE
CEepoBOIOPOJA.

METOIUKA [TPOBEJJEHU A PABOTbBI

IIpoBepUTh TepMETUYHOCTH BO3yX03a00PHOTO YCTPOMCTBA, ISl 4ero cuibPoH 5
3aKaTh IITOKOM | Ha MakCHMaJabHOM OObEeMe BO3/AyXa M 3a(UKCHUPOBATH CTOIO-
pom 12. 3areM neperHyTh pe3WHOBBIN mimaHr 11, 3axarh ero J1abopaTopHbIM 3a-
KUMOM, OTBECTHU CTOIIOp, €CIU IUTOK MOCjie HeOOIbIIOT0 pPhIBKA OCTAHOBHUTCS,
pudoOp repMeTHyYeH, U UM MOXHO TMOJb30BaThcs. Ecnu nBukeHHe mToka Oyaer
MIPOJIOJIKATHCS, MPUOOP HErepMETHYEH; CIEAYyeT IPOBEPUTH IUIOTHOCTh IMpHIIEra-
HUS [IUTAHTa K LITYLEpPY, YCTPAaHUTh HE TepMETHYHOCTh HIIU B3STh Ipyroi npudop.

2.Bo3nyx nmnst aHanmza Oparth W3 NMPOOWPKH, UMHUTHPYIOIIEH MPOW3BOJICTBEHHOE IOMEIIIE-
HUE, MpeABApUTEIbHO 100aBUB Ty/a SAOBHUTHIE BEUIECTBA, HATHMUNUE KOTOPBIX B BO3JyXE U
Oynyt onpenensathes. [loryyeHune uccaeayeMbIX ra3oB H 0TOOp Mpood Bo3ayxa Jis aHA-
JIN3a MPOBOJIUTH TOJIHKO B BHITSZKHOM LIKA(Yy.

3.IIpurotoButh ipubop YI'-2 k 0TOOPY MPOOBI: BCTABUTH IITOK B HAIIPABJISAIONIYIO BTYIIKY,
JABJICHUEM PYKHU Ha TOJIOBKY IITOKa C)KMMAaTh CHIIb(OH 10 T€X MOp, MOKa CTONOPHBIN Me-
XaHHU3M He 3a(pUKCHpYyeT ero B BepXHEM OTBepCTHU KaHaBkH. [locie 3Toro npucoeauHuTh
K IIJJAHTy HeOOXOIMMYIO Ui JaHHOTO KOHKPETHOTO BEIEeCTBAa MHAMKATOPHYIO TPYOKY, a
€€ MpU NOMOIIM HEOOBIIOr0 NEPEXOTHUKA COSAUHUTE C KOJIOOM.

4 HanaBnuBas OJTHOM PyKO# Ha TOJIOBKY IITOKA, IPYTOM PYKOM OTBECTH ctomop 12 u mpo-
cocath onpeeNieHHbI 00beM UCIBITYEMOTO BO3/yXa Yepe3 UHIUKATOPHYIO TPYOKY.

5.I1o minHEe OKpalIeHHOTO CTOJNOMKA B MHAMKATOPHOU TPYyOKe onpeaenuTh (HaKTUYECKYIO
KOHIIEHTPALIMIO UCCIIEeyeMOro rasa.

6. Ilo pe3synbTaTam BBINOJIHEHHON paOOThI COCTABISETCS OTYET:

a)

6)
B)

®opma A

[Ipu onucanum cnioco0a MOJNyYCHUsT WHIUBUAYAIBHBIX BEIIECCTB — HEOOXOJAUMO
NPUBECTH COOTBETCTBYIOIUE XUMHUECKUE PEAKIIHH.

3anoaHUTH TadbIuILy 2.

[TpuBecTH cBeACHUS O TOKCUYHOCTH OTPEACEMBbIX BEIIECTB U OMPENEIUTh K Ka-
KOH TpyIIe TPOMBIIUICHHBIX S/I0B OHU OTHOCSITCSL.
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Tabnuua 2.

Pe3ynbTathl onpeneneHus KOHIICHTPAIIMKA BPEIHBIX BEIIECTB B BO3AyXE C MOMOIIbI0 YI'-2

KomnuectBo BO3-

HaumenoBanue Koni-us Bpen-
JtyXa, HpOMyIeH- LBeT okpacku copbeHTa H pea TIK
BPEJIHOTO Be- HOTO HOTO BEIIECTBA il :
IecTBa gyepes TpyoKy, p B BO3/yXe, MI/M
MIT Ho mpormycka- ocJie Tporyc- MI/M3

HHUA KaHUs

Bce onepanuu ¢ Bp€AHbIMHU BEIECTBAMUA MMPOBOAUTD TOJILKO B BBITHKHOM lmcac[)y

JladopaTopHnas pa6ora Ned. OnpenesieHue cepHucToro anruapuaa (okcuaa cepsi IV) B
BO3/yXe.

becnBeTHBIM ra3 ¢ XapakTEpHBIM PE3KUM 3aIIaXOM.

CepHHCTBIN aHTHAPHUJ pa3lipa’kaeT MPEUMYIIECTBEHHO BEpXHHE, a Mpu OoJiee CHUILHOM
NeMCTBUM TaKXKe U TITyOOKHUE JbIXaTelbHbIE MTyTH.

Boznyx, conmepxamuii cepHucThi aHTHApHI SO2, TPOTATHBAIOT 4Yepe3 WHAWKATOPHYIO
TpYyOKY, 3al0JIHEHHYIO0 (apPOpOBBIM MOPOLIKOM, 0OpabOTaHHBIM PACTBOPOM MOJMIA Kallus, CO-
nepxaiuM uoj. [Ipu aTom mpoucxoaut obeclBeurBaHue cliosl HHAUKaTopa. UyBCTBUTEIBHOCTD

metoga - 0,01 mr/m.
Hmumuposanue 3azpsiznenust 6030yxa B pabo4YnX 30HAX MPOM3BOICTBEHHBIX MOMCLICHUH OCYIIECTBISCM
CIIEILYIOLIUM 00pa3oM:
Cepuuctsiii ra3 SO, MOXKHO MOMYYUTh MPH BOCCTAHOBICHUH CEPHOH KHCIOTBHI MEIbIO0, THOO pa3ioKeHH-
€M CyNIb(pUTOB METAIIOB KUCIOTAMH.

METOJIUKA ITPOBEJJEHM PAGOTDBI

1. [IpoBepuTh T€pMETUYHOCTH BO34yX03a00PHOTO YCTPOWUCTBA, IJIs Yero cuib(oH 5
3aKaTh IITOKOM | Ha MakCHMaJabHOM O0bEeMe BO3AyXa M 3a(pUKCHpPOBATH CTOIO-
pom 12. 3areM meperHyTh pe3WHOBBIN NUTaHT 11, 3akaTh ero j1abopaToOpHBIM 3a-
KUMOM, OTBECTHU CTOIOp, €CIU IUTOK MOCjie HEOOIbIIOr0 pPhIBKA OCTAHOBHUTCS,
npubop repMeTHyeH, ¥ UM MOXKHO TO0JIb30BaThcs. Eciau nBmkeHue mroka Oyaer
IPOJOJKAThCS, MPUOOP HErepMETUUYEH; CIEAYeT NMPOBEPUTH MIJIOTHOCTH MpHUiIera-
HUS [IIJIaHra K MTYIepy, YCTPAaHUTh HE TePMETUYHOCTh WM B3STh IPYroi mpudop.

2.Bo3nyx nmns ananuza OpaTh W3 MPOOMPKU, UMUTHPYIOIIEH MPOM3BOJCTBEHHOE IMOMEIIE-

HUE, MPeABAPUTEIBHO 100aBUB Ty/Aa SAOBHUTHIC BELIECTBA, HAJHMUKUE KOTOPHIX B BO3IYXE U

OynyT ompenenstbes. [lojrydyenne ucciieqyeMbIx ra3oB U 0T00p nNpod BO3ayXa Jisl aHa-

JIN3a NPOBOJMTH TOJIBKO B BBITSZKHOM HIKa(y.

3.IIpurotoButs npudop YI'-2 k oT60py mpoObI: BCTaBUTH IITOK B HAMPABJIAIOIIYIO BTYJIKY,

JIaBJIEHMEM PYKH Ha IOJIOBKY LITOKA C)KUMaTh CHIL(OH /0 TeX MOp, MOKa CTONOPHBINA Me-

XaHU3M He 3a()MKCUpPYET €ro B BEpXHEM OTBepCTHH KaHaBKu. Ilocie 3Toro mpucoenmHUThH

K IUTAHTY HEOOXOAMMYIO JJIsl JaHHOTO KOHKPETHOIO BEIIEeCTBAa MHIMKATOPHYIO TPYOKy, a

ee MpH MOMOIIM HEOOJIBIIOTO NMEePEXOTHIKA COEAUHUTD € KOJIOOH.

4.HanaBnuBasi 0HOM pyKOH Ha roJIOBKY IITOKA, APYroi pykoi oTBectu cromnop 12 u mpo-
cocaTh ONpeAETICHHbIH 00BbEM HCIIBITYEMOTO BO3/TyXa Yepe3 UHAUKATOPHYIO TPYOKY.
5.I1o nnMHe OKpalleHHOTro CTOJIOMKA B MHJIUKATOPHOHN TpyOKe OompenenuTbh (pakTHUYECKYIO
KOHLIEHTPALIMIO UCCIIEYEMOTO Trasa.
6. Ilo pe3ynpTaTaM BBINOJIHEHHON pabOTHl COCTABISAETCSA OTUET:
a) Ilpu ommcanum cnocoOa MoyydeHUsT MHIAMBUAYAJTbHBIX BEIIECTB — HEOOXOAUMO
IIPUBECTH COOTBETCTBYIOIINE XMMUYECKHE PEAKIIUU.
0) 3amonHUTH TAOIUILY 2.
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B) IIpuBectu cBeneHUs O TOKCUUHOCTH ONPENEISIEMbIX BEILIECTB U ONPEAEIIUTD K Ka-
KO I'pyIIIe NPOMBIIJICHHBIX /I0B OHU OTHOCATCH.

Tabmnuua 2.

Pe3ynbTathl onpeneneHus KOHIICHTPAIIMKA BPEIHBIX BEIIECTB B BO3AyXE C MOMOIIbI0 YI'-2

KomnuectBo BO3-

Hanmenopanue Kon1-us spen-
JtyXa, HpOMyIeH- LBeT okpacku copbeHTa H pei TIK
BpEJIHOTO Be- HOTO HOTO BEIECTBA |\ :
1ecTBa qepes TpyoKy, - B BO3/IyXE, MI/M
T Jo npormycka- oclie Tporyc- MG

HHUA KaHUs

Bce onepanuu ¢ Bp€AHBIMH BC€HICCTBAMHU NIPOBOJIUTH TOJBKO B BBITHKHOM uncacby

JladopaTopHas padora NeS. Onpenesnenne xjiopa B Bo3ayxe.

KenTto-3eneHslif Ta3 ¢ cBOCOOpPa3HBIM 3aMaxoM. XJI0p XOPOIIO PacTBOPSIETCS B BOJE U Op-
TFaHU4YCCKUX PACTBOPHUTECIIAX.

X.]'IOp pasapaxacT AbIXaTCIbHBIC ITYTU, OH MOXKCT BBI3BIBATh OTCK JICTKUX.

[Ipu mpoTsiTMBaHWYU BO3/IyXa, COJAEPIKAIIETO XJIOp, Yepe3 WHIUKATOPHYIO TPYOKY C CHITHKA-
resieM, TPOIMUTaHHBIM PacTBOPOM (hiryopeciienHa U OpoMua Kaymsi, oOpa3yeTcsl OKpaleHHbBIN B
KpacHBIH LIBET CJIOM, JAJIMHA KOTOPOTO MPOMOPLHOHANIbHA KOHLIEHTPAMU Xjiopa. YyBCTBUTEINb-

HOCTh MeToza - 0,002 mMr/mi.

Hmumuposanue 3acpsasnenus 6030yxa B PabOUMX 30HAX MPOU3BOJCTBEHHBIX INOMEIICHUI OCYIIECTBIISIEM
CIIEILYIOLIUM 00pa3oM:

X70p nosty4aercs B3aMMOACUCTBUEM IIEpPMaHIraHaTa Kajlisl ¢ KOHUEHTPUPOBAHHOM COJISIHOM KUCIIOTOM

JlaGoparopHas padora Ne6. OnpenesieHue MOHOOKCH/IA YIJIepoAa B BO3AyXe.

BbecuertHnsblii a3 6e3 BKkyca u 3anaxa. ['oput cuneBaTsiM miiameHeM. CMech, coaeprKaiias 2
oobema okcuaa yriaepoaa (1) u 1 06beM Kucmopoaa, B3ppIBOOIACHA.

Oxkcun yraepona (II) — kpaiine omacHslit 1. Tokcudeckoe nerictBue okcuaa yrieponaa (II)
3aKJII0YAETCsl B CHOCOOHOCTH €ro BBITECHATH KHCIOPOJ M3 OKCHUIeMOTJoOMHA KpOBHU, 00pasys
kapOokcuremoriaoOuH. BcernenctBue sToro Hapymiaetcss oOMEH KHUCIOpOJa B OpraHusMe, U
HACTYMAaeT yIylIbe.

[Ipu mpoTaruBaHuM BO3/yXa, COAEPHKAIIEr0 MOHOOKCH/IA YIJIEpOo/ia, Yepe3 UHINKATOPHYIO
TpyOKy C CHUIIUKareieM, MPOMUTAHHBIM CEPHOKHUCIIBIM PacTBOPOM HoOjJaTa Kanus, oOpa3yercs
OKpAIlleHHOE B KOPUYHEBBIA LIBET KOJbBIIO, KOTOPOE MO Mepe 0TOOpa BO3ayXa MPOJBUTAETCS IO
JUIMHE CTOJOWKAa WHIAMKATOPHOTO MOpoIIKa. J[JIMHA MpopearupoBaBIIEro CiIOs MHIAWKATOPHOTO
MOPOIIKA IO BEPXHETO Kpas KOJIbla MPOMOPIMOHAIbHA KOHIIEHTPAIlMM MOHOOKCH/Ia YTiepoa B

Bo3ayxe. Meroa mo3BoiisieT onpeaensath okcun yriepoaa (II) npu konuentpamuu ot 0,015 mo
0,4 mr/n.

Hmumuposanue 3acpsiznenuss 6030yxa B pabOYMX 30HAX MPOU3BOJCTBEHHBIX MOMEIIECHUN OCYIIECTBIIEM
CIEYIOIIM 00pa3oM:
Ok¥Hch yraeposia MoydaeTcsi pa3ioKeHHEeM IABENeBOM KUCIOTHI B MPUCYTCTBUHM KOHI[EHTPUPOBAHHON
CEepHOIi KUCIIOTHI TIPH HATPEBAHHH.

METOIUKA ITPOBEJJEHUA PABOTDBI

1. [IpoBepHUTh T€PMETUYHOCTH BO3yX03a00PHOTO YCTpOICTBa, A 4ero cuib(oH 5
3akaTh IITOKOM | Ha MakCMMaJbHOM 0OBEeMe BO3JyXa M 3a(PMKCUPOBATH CTOIO-
pom 12. 3arem meperHyTh pe3sMHOBBIM nutanr 11, 3aaTh ero JabopaTOpPHBIM 3a-
KHMOM, OTBECTH CTOIOp, €CJIM IITOK IOocje HEOOJBIIOr0 phIBKA OCTAaHOBUTCH,
npubOp TrepMeTHYeH, U UM MOXHO MOJb30BaThes. Ecnu aBMKeHHe mToka Oyaer
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MIPOJIOJDKATHCS, TPUOOP HETepMETHUEH; CIEAYET MPOBEPHUTH IIOTHOCTH MpHUIIEra-
HUS [IUTAHTa K IITYLEPY, YCTPAHUTh HE TePMETHYHOCTh MM B3STh IPyroi mpubop.
2.Boznyx nns ananmza Opartbh M3 NpOOMPKH, UMUTHPYIOIIEH MPOU3BOJICTBEHHOE IMOMEIe-
HUE, NpeABapUTEIbHO 100aBUB Ty/a SAOBUTHIE BELIECTBA, HAJIUUNUE KOTOPHIX B BO3JYyXE U
Oynyt omnpenenstbes. IlosryuyeHne ucciegyemMbIx razoB 1 0T00p npod Bo3ayxa ISl aHa-
JIN3a NPOBOJUTH TOJIBKO B BHITSZKHOM HIKA(Yy.
3.IIpuroroButs mpudop YI'-2 xk oT6OpY MpOOBI: BCTABUTH MITOK B HANPABISIOUIYIO BTYIKY,
JIaBJICHUEM PYKH Ha TOJIOBKY HITOKA C)KUMATh CHIB(OH JI0 TEX IMOP, IMOKa CTOMOPHBIA Me-
XaHU3M He 3a()MKCHUPYET €ro B BEpXHEM OTBEpCTHH KaHaBKu. [locie 3Toro mprcoennHuTh
K IIJIJAHTY HEOOXOIMMYIO Il JaHHOTO KOHKPETHOTO BEIeCTBAa MHAMKATOPHYIO TPYOKY, a
€€ MpU NOMOIIM HEOOJIBIIIOr0 NEPEXOIHUKA COETUHUTE C KOJIOOM.
4.HamaBnuBasi OTHOM pyKOW Ha TOJIOBKY IITOKA, APYroi pyKoi oTBecTH crorop 12 u mpo-
cocaTh ONpeeNeHHbI 00bEM UCTIBITYEMOTO BO3/IyXa Yepe3 UHIUKATOPHYIO TPYOKY.
5.I1o uiMHEe OKpalIeHHOTO CTOJOMKA B MHAMKATOPHOW TPYOKe ONpeAenuTh (PaKTUYECKYIO
KOHLIEHTPALIMIO UCCIIEeyeMOTrOo Trasa.
6. Ilo pe3ympTaTaM BBHITIOJTHEHHON paOOTHl COCTABIISIETCS OTUET:
a) Ilpu ommcanuum cnocoba MOSydeHUsS WHIWBHIYAIHHBIX BEIIECTB — HEOOXOINMO
MIPUBECTH COOTBETCTBYIOIINE XUMUUECKHE PEaKIUU.
0) 3amonHMTH TAOIUILY 2.
B) IlpuBectu cBeneHUs 0 TOKCUYHOCTH OMpPENENISIEMbIX BEIIECTB U ONPEICIIUTh K Ka-
KOU TpyIie MPOMBIIIJIEHHBIX SI7I0B OHU OTHOCSATCS.

Tao0mnua 2.

Pe3ynbrathl onpeneneHuss KOHIIEHTPAIMU BPEAHBIX BEMIECTB B BO3IyXe C TOMOIIbi0 YI'-2

HanMeHOBAHIE Konnuectso B0o3- Ko o

MMCHOBAaHHU HII-Us B -
AyXa, NPOIyIICH- L{BeT okpacku copOeHTa H pea 1K
BPEIHOTO Be- HOTO HOI'O BEIIECTBA K,
3
I[eCTBa yepe3 TpyOoKy, - B BO31IyXe€, MI/M

MIT Mo npomycka- ocJie Ipormyc- MI/ME
HUA KaHHA

Bce onepauuu ¢ BpeIHbIMH BellleCTBAMU NMPOBOIUTH TOJLKO B BBITAKHOM KAy

JladopaTopHas padora Ne7. Onpenesnenne 0eH3MHA B BO3AyXe.
BbecuBeTHas wiu cierka KentoBaras >KMJIKOCTh. XUMHUYECKUN COCTaB U (PU3UUYECKHE CBOM-
cTBa OEH3MHOB 3aBUCAT OT CHOCO00a UX MOJIYyYEHHS M OT COCTaBa MCXOJHOTO ChIphs. beH3uHBI B

OCHOBHOM COACPIKAT IIPEACIIBbHBIC YIITICBOAOPOIBI.

JlelicTByeT KaKk HapKOTMYECKOE BEIeCTBO. BiuseT Ha LIEHTPalbHYIO HEPBHYIO CHUCTEMY.
[Ipu mpoTsAruBaHuM BO3/ayXa, COAEpIKAIIEro OEH3MH, Yepe3 MHIUKATOPHYIO TPYOKy ¢ cu-
JIMKaresiaeM, MPONUTaHHBIM CEPHOKHUCIIBIM pacTBOPOM HOJaTa Kajusi, 00pa3zyercs OKpalleHHbIH B

CBETJIO-KOPUYHEBBIN 1BET cioil. UyBcTBUTENbHOCTH MeToa 0,4-0,5 mr/m.

Hmumuposanue 3acpsazuwenus 6o3dyxa B pabouMx 30HAX TPOM3BOACTBEHHBIX IMOMEIICHUH OCYIIECTBIISIEM
CIEIYIOIIM 00pa3oM:

HNmuTtrpoBaHue 3arps3HEHUs BO3AyXa OCH30JI0M, TONYOIIOM, OCH3MHOM, STHJIOBBIM CIIHPTOM OCYIIIECTB-
JIACTCA IYTEM NOMCIHICHUS B HpO6I/IpKI/I H€6OJ'H>IHOFO KOJIM4YECTBa (0,5-1 MJ'I) COOTBCTCTBYIOIHX YUCTBIX
BCIIIECCTB.

METOIUKA ITPOBEJJEHN A PABOTDBI

1. [IpoBepHUTh T€PMETUYHOCTH BO34YyX03a00PHOTO YCTPOMCTBA, JUId 4ero cuiib(oH 5
3akaTh IITOKOM 1 Ha MakcHMMalibHOM OObeMe BO3AyXa M 3a(UKCHPOBATH CTOIIO-
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pom 12. 3arem meperHyth pe3sMHOBBIN nutanr 11, 3axaTh ero 1abopaTOpPHBIM 3a-
KUMOM, OTBECTHU CTOIIOp, €CIM IUTOK MOCJIE€ HEOOJBIIOTO pPhIBKA OCTAHOBUTCS,
npuboOp TepMETHYEH, U UM MOXKHO TOJIb30BaThcs. Ecnu nBMKeHue mroka Oyaer
IPOJOJDKAThCS, IPUOOP HErePMETUUEH; CIEAYET NMPOBEPUTH MJIOTHOCTH MpUIIera-
HUS 1IJIaHra K MTYLEpy, YCTPAaHUTh HE FTepPMETUYHOCTh WM B3STh IpYroi mpudop.
2.Bo3nyx nmnst ananmuza Oparth W3 NpOOMPKH, MMUTHUPYIOIIEH MPOM3BOACTBEHHOE MOMEIIIe-
HUE, NpeABapUTEIbHO N00aBUB Ty/Aa SJOBUTHIE BELECTBA, HATMYUE KOTOPBIX B BO3JYXE U
Oynyt onpenenstbes. IlosryuyeHnne ucciiegyeMbIix razoB 1 0T00p npod Bo3ayxa JIsl aHa-
JIN3a NPOBOJMUTH TOJIBKO B BHITSZKHOM HIKA(Yy.
3.IIpuroroButs mpudop YI'-2 k oTOOPY MpOOBI: BCTABUTH IITOK B HAMPABISIONIYIO BTYJKY,
JTAaBJICHUEM PYKHU Ha TOJIOBKY IITOKA C)KMMAaTh CHIL(OH JI0 TEX MOp, OKa CTOMOPHBINA Me-
XaHMU3M He 3a(pUKCHpYyeT ero B BepXHEM OTBEepCTHM KaHaBku. [locie 3Toro npucoeauHuTh
K IIJIJAHTY HEOOXOMMYIO Il JAaHHOTO KOHKPETHOTO BEIeCTBAa MHAMKATOPHYIO TPYOKY, a
ee MpU NOMOIIM HEOOJIBIIOr0 NEPEXOIHUKA COETUHUTE C KOJIOOM.
4.HamaBnuBasi OTHOM pyKOW Ha TOJIOBKY IITOKA, APYroi pyKoi oTBecTH crorop 12 u mpo-
cocath onpeeNeHHbI 00beM UCTIBITYEMOTO BO3/IyXa Yepe3 UHIUKAaTOPHYIO TPYOKY.
5.I1o uMHE OKpalIeHHOTO CTOJOMKA B MHAMKATOPHOU TpyOKe onpeaenuTh (GaKTUYECKYIO
KOHLIEHTPALIMIO UCCIIEelyeMOro rasa.
6. Ilo pe3ynpTaTaM BBHIIOJTHEHHON paOOTHl COCTABIISIETCS OTUET:
a) Ilpu ommcanuum cnoco0a MOSyYeHUs WHIWBHIYAIHHBIX BEIIECTB — HEOOXOIUMO
MIPUBECTH COOTBETCTBYIOIINE XUMUUECKHE PEaKIUU.
0) 3anosHUATH TaOIHITY 2.
B) IlpuBectu cBeZieHUs O TOKCUYHOCTH ONpPENEIIEMBIX BEIECTB U OMPEACIUTh K Ka-
KOU TpyIIIe MPOMBIIIJICHHBIX SII0B OHU OTHOCATCS.

Tao0mnua 2.

Pe3ynbrathl onpeienieHuss KOHIIEHTPAIMU BPEAHBIX BEIIECTB B BO3IyXEe C TOMOIIbI0 YI'-2

H KonnuectBo BO3- K o

AUMCHOBAHHUC OHII-UA B -
AyXa, NPOIyIICeH- L{BeT okpacku copOeHTa I pea TJIK
BPEIHOTO Be- HOTO HOI'O BELIECTBA JK,
3
IecTBa yepes TpyOKy, - B BO311yXe€, MI/M

MIT Mo npomycka- ocJie Ipormyc- MI/ME
HUS KaHUs

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

JlabopaTopHas padora Ne8. Onpenenenne 6eH30Ji1a B BO3AyXe.

BecuBeTHas roproyasi >KUJIKOCTh C XapaKTEPHBIM 3aI1aXOM.

[Tapsl GeH30J1a, B BEICOKMX KOHIIEHTpAIUAX, NEHCTBYIOT TJaBHBIM 00pa3oM Ha IEHTpab-
HYIO HEPBHYIO CHUCTEMY; MPHU XPOHHUECKOM BO3ACUCTBUM HAONIONAIOTCS U3MEHEHHs] KPOBU U
KPOBETBOPHBIX OpraHoB. JXKuakuii 0eH301 pa3apaxacT KOxKy.

[Ipu npoTsaruBaHUM BO3/ayXa, COJEPKAIIEro OEH30J, Yepe3 HHINKATOPHYIO TPYOKY C CHITH-
KarejemM, MPOMUTAHHBIM CEPHOKHUCIBIM PAacCTBOPOM HOJAaTa Kaius, 00pa3yeTcs OKpallleHHBIH B

TEMHO-Cepbli 11BeT cioil. UyBcTBUTENBHOCTE MeToza 0,1 Mr/i.
Hmumuposanue 3acpsazuenus 6o3dyxa B pabouMX 30HAX TPOW3BOACTBEHHBIX IMOMEIICHUH OCYIIECTBIISIEM
CIIETyIOIINM 00pa3oMm:
NmuTtnpoBaHue 3arps3HEHHsT BO3IyXa OCH30JIOM, TOIXYOJIOM, OCH3MHOM OCYIIECTBISIETCS ITYyTEM TOMe-
IIEHUS B TIPOGHPKH HeGombiioro konuuectsa (0,5-1 MIT) COOTBETCTBYIOMIMX YHCTHIX BEIIECTB.

METOIUKA ITPOBEJJEHN A PABOTDBI

®opma A Crpannna 19 u3 29
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1. [IpoBepuTh TE€PMETUYHOCTD BO3yX03a00PHOTO YCTPOMCTBA, ISl Yero CUiIb(PoH 5

3akaTh IITOKOM | Ha MakCHMalbHOM 0OBeMe BO3Iyxa M 3a()MKCHPOBATH CTOIO-
pom 12. 3arem meperHyTh pe3sMHOBBIN nutanr 11, 3akaTh ero J1abopaTopHBIM 3a-
KUMOM, OTBECTHU CTOIIOp, €CIU IUTOK MOCJIE€ HEOOJIBIIOT0 pPhIBKA OCTAHOBUTCS,
npuOop repMeTHyYeH, 1 UM MOXKHO I0JIb30BaThCs. Eciau IBMKeHHE IITOKa Oyaer
IPOJOJDKAThCS, IPUOOP HETePMETUUEH; CIEAYET NMPOBEPUTH IJIOTHOCTh MpHUIIera-
HUS 1IJIaHra K MTYLEpy, YCTPAaHUTh HE FT€pPMETUYHOCTb MM B3STh IPYroi mpuoop.
2.Bo3nyx mns ananmuza Oparth W3 NpOOMPKH, MMUTHPYIOIIEH MPOM3BOACTBEHHOE MOMEIIe-
HUE, NpeABapUTEIbHO 100aBUB Ty/a SAOBUTHIE BELIECTBA, HAJIMUNUE KOTOPHIX B BO3JYyXE U
Oynyt omnpenenstbes. [losryuyenne ucciiegyemMbIx ra3oB 1 0T00p npod Bo3ayxa Uil aHa-
JIN3a NPOBOJIUTH TOJIBKO B BHITSZKHOM LIKA(Y.
3.IIpuroroButs mpudop YI'-2 k 0TOOPY MpOOHI: BCTABUTH MITOK B HANPABISIONIYIO BTYJKY,
JTAaBJICHUEM PYKHU Ha TOJIOBKY IITOKA C)KMMAaTh CUIL(OH JI0 TEX MOp, OKa CTOMOPHBINA Me-
XaHU3M He 3a(pUKCHpYyeT ero B BepXHEM OTBEpPCTHM KaHaBKH. [locie 3Toro npucoeauHuTh
K IIJIJAHTY HEOOXOIMMYIO Uil JAaHHOTO KOHKPETHOTO BEIIEeCTBa MHIMKATOPHYIO TPYOKY, a
€€ MpY NOMOIIM HEOOJIBIIOr0 NEPEXOTHUKA COEIUHUTE C KOJOOM.
4.HagaBnuBasi OTHO¥M pyKOW Ha TOJIOBKY IITOKA, APYroi pyKoi oTBecTH cTorop 12 u mpo-
cocath ONpeeNeHHbI 00bEM UCTIBITYEMOTO BO3/yXa Yepe3 UHIUKAaTOPHYIO TPYOKY.
5.I1o uiMHEe OKpalIeHHOTO CTOJOMKA B MHAMKATOPHOU TPYOKe OnpeAenuTh (PaKTUYECKYIO
KOHLIEHTPAIIMIO UCCIIEelyeMOro rasa.
6. Ilo pe3ynpTaTaM BBHITIOJTHEHHON paOOTHl COCTABIISIETCS OTUET:
a) Ilpu onmmcanuu cnoco6a MoJIydeHHs] HHINBUTYJIbHBIX BEIIECTB — HEOOX0IUMO
MIPUBECTU COOTBETCTBYIOIINE XUMUYECKUE PEAKIUH.
06) 3anosHUTH TaOIHILY 2.
B) IlpuBectu cBefieHUs O TOKCUYHOCTHU OINPENEIIEMBIX BEIIECTB U OMPEACIUTh K Ka-
KOH IpyIIe NPOMBIIUICHHBIX 0B OHU OTHOCATCSL.

Tao0nua 2.

Pe3ynbrathl onpeneneHuss KOHIEHTPAIMU BPEAHBIX BEIIECTB B BO3IyXe C TOMOIIbI0 YI'-2

KonunuectBo Bo3-

HaumenoBanue Konn-us spen-
AyXa, MpOIyIIEH- L{BeT okpacku copOeHTa 1L pea TJIK
BPEIHOIO BeE- HOT'O HOTO BEIIIECTBA JK,
3
IeCTBa qyepes pr61<y, 0 B BO34YyXe€, MI/M
MIT Mo npomycka- ocJie Ipornyc- MI/M3

HHA KaHHsA

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

JlabopaTopHasi paGora Ne9. OnpenesieHue ToJ1yoJia B BO3AyXe.

beciBeTHas JKUAKOCTh C XapakTepHbIM 3arnaxoM. CMech MapoB TOJyoja C BO3TYXOM, CO-
nepxaias 1,3-6,8% (00beMH. ) Toryona, 00nagaeT B3pbIBUATHIMU CBOMCTBAMH.

B Bo31yXe Mpon3BOJCTBEHHBIX IOMEIIEHUH TOJy0J BCTpeuaeTcs B BHUe napoB. [lapsl To-
JyoJia B BBICOKMX KOHLIEHTpALMSAX ACHCTBYIOT HapKOTHUYeCKH. JlTuTeNnbHOE BO3/eiiCTBHE apoB
TOJIyOJIa TIPU HU3KUX KOHIEHTPAIUSIX BHI3bIBAET U3MEHEHUS B KPOBH.

[Ipu mpoTsAruBaHUM BO3/AyXa, COJAEPIKAIIEro Maphl TOIyoJa, Yepe3 MHIUKATOPHYIO TPYOKY
C CHUJIMKaresieM, MPOMUTAaHHBIM pacTBOPOM HMOJaTa Kajlusi B CEPHOM KucCIoTe oOpasyercs (B OT-

Ju4ue eicTBUs OeH3051a) TEeMHO-KOPUYHEBBIH cioil. YyBcTBUTENbHOCTH MeToa 0,2-0,3 mr/m.
HMumupo&lHue 3ACPAZHEHUA 603()_)/)(?61 B pa60q1/1x 30HaxX MNPOU3BOACTBCHHBIX HOMCIIICHI/If/i OCYIICCTBIIAEM
CJICAYIOIINM 06p330M:
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I/IMI/ITI/IpOBaHI/Ie 3arps3HCHUA BO3yXa 6€H30J'IOM, TOJIYOJIOM, 66H3I/IHOM, OTHUJIOBBIM CHIMUPTOM OCYILECTB-
JIACTCA IYTEM NIOMCUICHUS B HpO6I/IpKI/I HEOOJBIIOr0 KOJIHYECTBA (0,5-1 MJ'I) COOTBCTCTBYIOIHNX YUCTBIX
BCIICCTB.

METOIUKA ITPOBEJJEHU A PABOTDBI

1. [IpoBepuTh TEPMETUYHOCTH BO3yX03a00PHOTO YCTPOMCTBA, ISl Yero CUiIb(PoH 5
3aKaTh IITOKOM | Ha MakCMMalbHOM 00BEeMe BO3Iyxa M 3a()MKCHPOBATH CTOIIO-
pom 12. 3arem meperHyTh pe3sMHOBBIN nutanr 11, 3akaTh ero JabopaTOPHBIM 3a-
KHMOM, OTBECTH CTOIIOp, €CJIM INTOK MOcje HEOOJBIIOTO PBhIBKA OCTAHOBUTCS,
npubOp TepMETUYEH, U UM MOKHO TOJIb30BaThCs. Ecnm nBUKeHHe mroka OyneT
MIPOJIOJDKATHCS, TPUOOP HETEPMETHYEH; CIIEAYET MPOBEPUTH INIOTHOCThH TpHUJIeTa-
HUS [IUTAHTA K IITYLEPY, YCTPAHUTh HE TePMETHYHOCTD HITH B3SITh IPYroi mpuoop.

2.Bo3nyx mnst ananmu3a Oparth W3 NpOOWPKH, WMUTHPYIOIIEH MPOW3BOACTBEHHOE MOMEIIe-

HUE, IPEBAPUTEIFHO JT00aBUB Ty/a SIOBUTHIE BEIIECTBA, HATMYNE KOTOPBIX B BO3AYXE U

Oynyt omnpenenstbes. [losrydyenne ucciiegyemMbIx razoB 1 0T00p npod Bo3ayxa JJIsl aHa-

JIN3a MPOBOJIUTH TOJbKO B BBITS:KHOM MIKady.

3.IIpuroroButs mpudop YI'-2 k 0TOOPY MpOOBI: BCTABHTH MITOK B HANPABISIONIYIO BTYJIKY,

JaBIICHMEM PYKH Ha TOJIOBKY IITOKA CKUMATh CHIB(POH JI0 TE€X TOp, TIOKa CTOTIOPHBIN Me-

XaHU3M He 3a()UKCHUPYET ero B BEpXHEM OTBEpCTHH KaHaBKH. [locie 3Toro mprcoennHuTh

K IUTAHTY HEOOXOAMMYIO JIJIsl JaHHOTO KOHKPETHOTO BEIIECTBA MHIMKATOPHYIO TPYOKY, a

€e MPH MTOMOIIIX HEOOIIBIIIOTO MEPEXOTHIKA COSANHUTH C KOJIOOH.

4 HapaBnuBas OJHOM PYKOW Ha TOJOBKY INTOKA, APYrod pykKoil oTBecTH cTomop 12 u mpo-
cocath ONpeeNeHHbI 00beM UCIBITYEMOTO BO3/IyXa Yepe3 UHIMKaTOPHYIO TPYOKY.
5.Ilo panmuHE OKpaIIeHHOTo CTOJIOWKA B WHIMKATOPHOM TpyOKe OmpeneiuTh (PaKTHYECKYIO
KOHLIEHTPALIMIO UCCIIEeyeMOro rasa.
6. Ilo pe3synbTaTam BBINOJIHEHHON pabOThI COCTABIISAETCS OTYET:
a) Ilpu ommcanum crmoco6a MOSydeHUs WHANBUAYATbHBIX BEIIECTB — HEOOXOIUMO
IPUBECTH COOTBETCTBYIOIINE XUMHUECKUE PEAKIIHH.
0) 3amoaHUTH TAOIUILY 2.
B) IIpuBectu cBeneHUst 0 TOKCUYHOCTH OTNpPEAETSEMbIX BEIIECTB U ONPEACTUTh K Ka-
KOH TpyIIe IPOMBIIICHHBIX S/I0B OHU OTHOCSITCSL.

Tao0nuua 2.

Pe3ynbTathl onpeneneHus KOHIIEHTPAIMKA BPEAHBIX BEUIECTB B BO3AyXE C MOMOIIbI0 YI'-2

H KommaectBo Bo3- K

AUMEHOBAHUE OHII-UA BpEeI-
AyXa, NpOomyIeH- [IBet okpacku cop6eHTa 1 pea TIIK
BpEIHOIO Be- HOT'O HOI'O BEUISCTBA HK,
3
IeCTBa yepe3 pr61<y, o B BO34YyXe€, MI/M

MIT Mo npomycka- ocJie Ipornyc- MI/M3
HUS KaHUs

Bce onepanuu ¢ BpeaAHbIMHU BeIIECTBAMHU MPOBOJAUTDH TOJbKO B BBITHKHOM mlca(])y

JlabopaTopnasi pabora Nel0. OnpenesieHne aneTruieHa B BO3AyXxe.

becueTHblit raz 6e3 3amaxa. HempusTHBIN 3amax aneTH/eHa, MOJYYEHHOTO M3 Kapouia
KaJblMs, 00YCIOBIIEH IPUMECSIMH TJIaBHBIM 00Pa30M MBIIIBIKOBUCTOTO M (OcHOPUCTOrO BOAO-
pona (apcurom u pocunom). [110x0 pacTBOpUM B BOJIE, XOPOIIO pacTBOpuM B arerone. C Bo3-
TyXOM 00pa3yeT B3pbIBUAThIE CMECH — HIIKHSS I'paHHIIA B3pbIBa COOTBETCTBYET 1,5-3,5% (00B-
€MH.) alleTUJIeHa; BepXHAsa rpaHuua 52,2-82%. OcoGeHHO CHIIBHO B3pBIBAETCSI CMECh, COJIEpiKa-

®opma A Crpannna 21 u3 29



MuHucTepCcTBO HayKH U BRICIIEro oopa3osanus PO

o o Dopma
YIIbSHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

@ - PaGouast mporpaMMa JUCHUILIAHEL

mas 1 06vem anetusieHa B 9 o0bemMax Bo3ayxa.

AleTHIIeH Majo TOKCHYEH, BO3MOKHBI OTPABJICHUS] IPUMECSIMH K HEMY, TJIaBHBIM 00pa3oM
docdopucteiM BogopoaoM (pochurom). B GONMBIIMX KOHIIEHTpAIUSAX YHCTHIN alleTUIICH JCH-
CTBYET KaK HAPKOTHK.

[Ipu mpoTsATHBaHWY BO3/1yXa, COACPIKAIECTO AllETHIICH, Yepe3 HHINKATOPHYIO TPYOKY C CH-
JIMKarejaeM MpPOIHUTAHHBIM CEPHOKHUCIBIM PaCTBOPOM HOJATa Kalusi, 00pa3yeTcst OKpalleHHbBIH B
CBETJIO-KOPUYHEBBII LIBET CIIOW, JJIMHA KOTOPOTO MPONOPIMOHATFHA KOHIICHTPAIUHU alleTUIeHA
B Bo3ayxe. UyBcTBuTensHOCTh MeTona 0,14 mr/m.

Hmumuposanue 3acpsasnenuss 6030yxa B pabOYHMX 30HAX MPOU3BOICTBCHHBIX IOMEIICHHHA OCYIIECTBISICM
CIICAYIOIIUM 00pa3oM:

VIMuTHpOBaHKE 3arpsI3HEHHUS BO3/IyXa alleTUIICHOM OCYIIECTBIISIETCS IyTeM MIOMEIICHHUS B TIPOOUPKY He-
6ombinoro kycouka (0,5-1 r) kapOuia KambIus ¥ BOABI.

METOIUKA ITPOBEJJEHU A PABOTBI

IIpoBepuTh TepMETUYHOCTD BO3yX03a00PHOTO YCTPOICTBA, /I 4ero CHiIb(oH 5
3aKaTh IITOKOM | Ha MakCHMaJbHOM OObEeMe BO3AyXa M 3a(pUKCHpPOBATH CTOIO-
pom 12. 3areM neperHyTh pe3WHOBBIN mimaHr 11, 3axarh ero J1abopaTopHbIM 3a-
KUMOM, OTBECTHU CTOIIOp, €CIU IITOK MOCjie HeOOIbIIOT0 pPhIBKA OCTAHOBHUTCS,
npudOp repMeTHyYeH, U UM MOXHO TOJb30BaThCcs. Ecnu nBrkeHue mroka OyaeT
MIPOJIOJIKATHCS, MPUOOP HErepMETHUYEH; CelyeT MPOBEPUTH IUIOTHOCTh IpUJIera-
HUS IUJIAHTa K WITYIEpPy, YCTPAHUTh HE TEPMETUYHOCTD WUJIH B3SATh APYroi mproop.

2.Bo3ayx mius aHanmza OpaTh W3 MPOOMPKH, UMUTHPYIOIICH MPOW3BOACTBCHHOE ITOMEIIIE-
HUeE, MpeABapUTEIbHO 100aBUB Ty/Aa SAOBHUTHIE BELIECTBA, HAJIMUKUE KOTOPHIX B BO3IYyXE U
Oynyt onpenensathes. [loryyeHune uccaeayeMbIX ra3oB 1 0TOOp Mpood Bo3ayxa 1Jis aHA-
JIN3a NPOBOJIUTH TOJIHKO B BHITSZKHOM IIKA(Yy.

3.IIpurotoButh ipubop YI'-2 k 0TOOPY MPOOBI: BCTAaBUTH IITOK B HAINPABJISAIONIYIO BTYIKY,
JTABJICHUEM PYKHU Ha TOJIOBKY IITOKa C)KUMAaTh CHIL(OH JI0 TEX MOp, OKa CTOTIOPHBINA Me-
XaHHU3M He 3a(pUKCHpYyeT ero B BepXHEM OTBEepPCTHU KaHaBkH. [locie 3Toro npucoeauHuTh
K IIJJAHTy HeOOXOIMMYIO Ui JaHHOTO KOHKPETHOTO BEIIeCTBAa MHIMKATOPHYIO TPYOKY, a
ee MpU NOMOIIM HEOOBIIOr0 NEPEXOTHUKA COSAUHUTE C KOJIOOM.

4 HanaBnuBas OJTHOM PyKO# Ha TOJIOBKY IITOKA, IPYTOM PYKOM OTBeCTH cTtomop 12 u mpo-
cocath onpeeNieHHbI 00beM HUCIBITYEMOTO BO3/IyXa Yepe3 UHIUKATOPHYIO TPYOKY.

5.I1o uMHEe OKpalIeHHOTO CTOJIOMKA B MHAMKATOPHOU TPYOKe OnpeAenuTh (aKTUYECKYIO
KOHLIEHTPALIMIO UCCIIEelyeMOro rasa.

6. Ilo pesynbTaTam BBINOJTHEHHOH paOOThI COCTABISETCS OTYET:

a)

6)
B)

[Ipu onucanum cnioco0a MOJNyYCHUsT WHIUBUAYAIBHBIX BEIIECCTB — HEOOXOJAUMO
NPUBECTH COOTBETCTBYIOIUE XUMHUECKUE PEAKIIHH.

3anoaHUTH TabIuILy 2.

[IpuBecTH CBEACHHUS O TOKCHYHOCTH OIPEACIAEMBIX BEIIECTB M OMPEICIUTh K Ka-
KO IpyIile NPOMBIIIJICHHBIX 0B OHU OTHOCSTCSI.

Tabmumna 2.

PeBy.]'ILTaTH ONpCACIICHNUA KOHIOCHTPAIUH BPCAHBIX BCHICCTB B BO3AYXE C TIOMOMIBIO VI'-2

HaI/IMeHOBaHI/Ie Komiiectso Bos- KOH Hs BpEC
JlyXa, HpOIyIEH- LIBer okpacku copOeHTa HHA Bpell K
BPEIHOTO Be- HOTO HOTO BEIIeCTBA I ;
1IecTBa 4epe3 TpyoKy, - B BO31yXe€, MI/M
- o npomycka- 0CJI€ TIPOITyC- M/
HUA KaHHA
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Bce onepanuu ¢ Bp€AHBIMHU BE€IECTBAMU ITPOBOAUTDH TOJIbKO B BLITHKHOM mxatl)y

COoNOR~WNE

BCKa.

10.
11.

6 TEMATHKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PEGEPATOB

Jlanublil Bu paboTel He npeaycmoTpeH Y11

7 IIEPEYEHB BOIIPOCOB K OK3AMEHY
Jaiite onpeneneHue TepMUHA «BPEIHbIE BELLIECTBA»?
Ha yem ocHoBaH npuHIHUI paboTHI Ta3zoaHamm3aropa Y1 '-27?
Haznauenue u npuHIMI AeMCTBUSI UHIAUKATOPHOUN TPYOKH.
HazoBure dakropsl, onpeaensonye 1eicTBre BpeIHbIX BEIECTB HA OpraHu3M?
Uto Takoe ITJIK?
UYewm onacHo npesbiienne [TJIK?
MexaHu3M JIeHCTBYS BPEIHBIX BEIIECTB.
Knaccugukanuu BpeIHbIX BEIIECTB.
Mepsb! 1 cpelcTBa 3alIUTHI OT BO3JIEHCTBUS BPEIHBIX Ia30B U MapOB HA OPraHU3M 4eJio-

Ha yem ocHOBaHBI METOABI ONPENIETEHUS COIEP)KAHUS BPEAHBIX BELIECTB B BO31yXe?
Kakum o6pa3om ocyiecTBisieTcss HIMUTUPOBAHUE 3arpsA3HEHUs] BO3[yXa BPEIHBIMU Be-

IIECTBAMH B JIaHHOMW J1abopaTopHOit paboTe?

12.
13.

14.
15.
16.
17.

18.

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

217.

28.
29.
30.
31.

[IpupoaooxpaHHOoe HOPMUPOBAHUE BO3ACUCTBUS HA OKPYXKAIOLIYIO CPENy.
Hcnonb3oBaHue pecypcoB U TOTOBOM MPOAYKIIMU KaK BO3JACHCTBUE HA OKPYKAIOIIYIO
IIPUPOJHYIO CPELy.

XapakTepuCcTUKa BO3ICHCTBUS IPOU3BOACTBA HA IPUPOIHYIO CPENY U KIIMMAT.

BnusiHre XUMUYeCKUX 3arps3HSIOIIMX BELIECTB Ha Ouocdepy.

Henu, dyHKmy 1 GOpMBI SKOJOTHIECKOTO KOHTPOJIS.

Cuctema BU0OB 9KOJIOIMMUYECKOTO KOHTPOJIS (TOCYAAPCTBEHHBIH, BEIOMCTBEHHBIH, IPOU3-
BOJICTBEHHBIN U OOLIECTBEHHBII KOHTPOJIb) U UX OpraHU3aLus.

Okonoruyeckas ciyx6a npennpusatus. Hanpasnenus nesarenbHOCTH TPOU3BOACTBEHHOTO
9KOJIOTMYECKOT0 KOHTPOJI Ha IIPEIIIPUITHH.

@DOpMBI yU4ETHOM TOKYMEHTALUH 110 SKOJOTHYECKOMY KOHTPOJIIO.

IIporpammsl ¥ rpadMKu NPOU3BOJACTBEHHOI'O HKOJOTHYECKOTO KOHTPOJIS.
Knaccugukanus cpeicTB 3K0JI0rHYECKOT0 KOHTPOJISL.

CoBpeMeHHOE aHATUTHYECKOE 000PyI0BaHHE AJIS1 SKOJIOTMYECKOT0 KOHTPOJISL.

KOHTpob 3arpsA3HAIOMNX BEIECTB B BO3AYXE.

O060011eHHbIE TOKA3aTeI IPH KOHTPOJIE 3arpsi3HEHUS CTOYHBIX BO/I.

MeTo1bl KOHTPOJIS 3arpsA3HEHHUS MIOYB.

Opranuzanus KOHTpOJIs 32 paboTOM ra3004UCTHOrO 000PYI0BaHMSL. DKOIOTUYECKUIA
MacOpT UCTOYHHUKOB 3arps3HEHUN.

[Tpon3BoACTBEHHBII aHATUTUYECKUH KOHTPOJIb O0BEKTOB OKpY Karoliel cpebl B pailoHe
pacrosiokeHus: HehTeXUMUUECKUX MTPOU3BOICTB.

OreHka 3arps3HEHUs] CTOYHBIX BOJ peanpusATHsIMU HedTerazooro kommiekca (HI'K).
[Tpon3BoACTBEHHBII SKOIOTUYECKUN KOHTPOJIb Ha 00BEKTaX Pa3MELIeHUs OTXO/I0B.
[Ipo6nembl ¥ epCIeKTUBBI PA3BUTHS IPOMBIIIJIEHHOTO SKOJIOTHYECKOTO KOHTPOJIL.
MeTo1pl ynpaBiaeHUs: Ka4€CTBOM OKPYKAIOLEN CPE/IbI.
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10 CAMOCTOASATEJIBHASA PABOTA OBYYAIOILIIUXCS

Copnepxanue, TpeOOBaHHS, YCIOBUS M MOPSAOK OPTaHU3AIUN CaMOCTOSITEIBHOM
paboTel oOyuaromuxcsi ¢ ydeToM (opMbl 0OydeHUs OMpeAesieTCs B COOTBETCTBUH C
«ITomoxxeHneM 00 opraHU3aIMU CaMOCTOSTEILHON padOThl 00YUaIOIIHNXCS, YTBEPKICH-
HbIM YueHbiM coBeToM Yil'Y (mporokoi Ne 8/268 ot 26.03.19 r.).

®opma 00yuyeHus: OuHasl.

Ha3zpanue pa3aejioB u TeM Bun camocTosiTebHOM padoThI Oo0bem B Dopma KOH-
yacax TPOJIs
Tema 2. IlpomsBonctBeH- | [Ipopaborka y4eOHOro marepuana ¢ HC- 4 BBIGOPOUHAST
HBII DKOJIOTUYECKHUI KOH- | [IONb30BAaHMEM  pecypcoB  y4eOHo- MpoBepKA  BO
. - | MeToguueckoro ¥ MH(OPMAIMOHHOTO
TPOJIb: aHAJIN3 BOJBI, BO3 p BPEMs ayJIHTOp-
I[yxa HpOI/I3BOI[CTBCHHBH\/’I O0CCIICYCHUA AUCITUITIINHBI.
’ o Iloaroroska K yCTHOMY OIpoOC HBIX  3aHATHH,
TEXHUYECKUI KOHTPOJIb. Y y onpocy. ’
[oaroroBka k caaue 3ayera. BKITIOUCHHE BO-
MPOCOB HA UTO-
TOBOM 3aHSTHH,
Ha YK3aMeHe
Tema 3. OObekTHl KOH- | IIpopaboTka yduebHOrO Marepuajiga ¢ HC- 8 BHIGOpOUHAs
TPOJISA: IPOOBI BOJBI, BO3- | MOJIB30BAHHEM PeCYPf&)OB y4eOHO- nmpoBepKa  BO
METOANYECKOI'O u HHPOPMalluOHHOI'O
nyxa. OIIeHKH CTeNneHu c BpEMs AYIHTOp-
3arp5[3HeHHOCTI/I. O0CCIICYCHUA AUCITUITIINHBI. .
IToaroroBka K yCTHOMY OMpPOCY. HBIX  3aHATHM,
IToaroroBka k cnaye 3adera. BKJIFOYEHHE BO-
MPOCOB HAa WTO-
TOBOM 3aHSTHH,
Ha dK3aMeHe
Tema 4. O6pasipl chipbs U | [Ipopaborka yueOHOro Marepuana c uc- 4 BEIOOpOUHAS
FOTOBOM MPOJYKIHMM Ha | MOIB30BaHUEM pecypcos y4eOHo- IpoBEpKa  BO
IIPOU3BOJCTBE METOJUYECKOTO0 ¥  HWH()OPMAIMOHHOTO BPEMsI AyIUTOp-
o0ecrieueHus TUCIUTUTAHBL HBIX  3aHSTHIL
IToaroroBka K yCTHOMY OIpocy.
y y y
BKITFOUEHHE BO-
IToaroroBka k cnaye 3aydera.
MPOCOB Ha UTO-
TOBOM 3aHSTHH,
Ha DK3aMeHe
Tema 5. O6pasmupl chipbs U | IIpopaboTka yuebHOro Marepuana c uc- 8 BBIOOpOYHAS
FOTOBOM NPOAYKLUHMM Ha | [MOIB30BAHHCM pecypcos y4eOHo- IIPOBEPKA BO
IIPOU3BOJCTBE METOJUYECKOTO W HMH(OPMAIMOHHOTO Bpems ayauTop-
o0ecrieueHus TUCITUTUTAHBL HEIX  3aHSTHL
[ToaroToBKa K yCTHOMY OIIPOCY. ’
A Y y orpocy BKITFOUEHHE BO-
[TonroroBka k cnaye 3auera.
MPOCOB Ha UTO-
TOBOM 3aHSTHH,
Ha DK3aMeHe
Tema 6. Boibop Metoauku | [Ipopaborka yuebHOro marepuana ¢ HC- 8 BBIOOpOYHAS
BBINOJIHEHUSI U3MEPEHUH, | [10Ib30BAHHEM pecypcos y4eOHo- IIPOBEpPKA BO
OCHOBAHHBI}l HAa MOHHMa- | METOMMYECKOro M HH(OPMAIHOHHOrO BpeMsi ayIuTop-
HUM CYLHOCTH HamGonee | OOSCTICHEHHA IMCIHILIMHBL. HBIX  3aHATHIL;

BaXXHbIX AHAJIUTHUYCCKHUX
METOJO0B M 3aaa4

IToaroroBka K yCTHOMY OIpocy.
IToaroroBka k caaue 3audera.

BKJIIOYCHHUE BO-
IIpOCOB Ha HTO-
TOBOM 3aHSTHH,
Ha 5K3aMCHEC
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Tema 7. IlepeoOyuenue u | IIpopaGoTka yueOHOro maTepuana ¢ Hc- 8 BBIOOpOUHAS
MOBBIIIICHUE KBaTH(HKa- | TOIb30BAaHUEM pecypcoB y4e6HO- MpOBEPKA BO
LMY TIePCOHANa METOJMYECKOr0 ¥  HWH()OPMAIMOHHOTO BpEMsi ayIUTOp-
o0ecrieueHus JUCLHUIUINHEL HBIX  3QHSATHIL
IToaroroBka K yCTHOMY OIIpocCy. BKIIOUYCHHE BO-
IloaroroBka K ciade sK3aMeHa.
MPOCOB Ha UTO-
TOBOM 3aHATHUM,
Ha DK3aMCHE
Tema 8. JlabopatopHsie | IIpopaboTka yuebHOro maTepuana ¢ Hc- 8 BBIOOpOYHAS
ycnoBust. TpeOoBaHmsi K | [ONB30BAHHEM  PeCypcoB  y4eOHO- IpoBEpKAa  BO
YCIOBHSM PaGOThI METOJMYECKOro ¥  HMH()OPMAIMOHHOTO BpEMsI ayIUTOp-
obecrieueHus T CIUILINHBL HBIX  3aHSTHL
IloaroroBka K yCTHOMY OMpPOCY. BITIOUCHIE BO-
IToaroroBka Kk ciade sK3aMeHa.
MPOCOB Ha WTO-
TOBOM 3aHATHUM,
Ha DK3aMEHE
Tema 9. IlpoBepka obopy- | [Ipopaborka y4ebHOro marepuana ¢ HC- 8 BBIOOpOYHAS
JIOBaHMs — KaJIUOPOBKA M | MOTB30BAHMEM  PECYpcoB  yd4eOHO- mpoBepKa  BO
moBepKa. PeakTuBbl, KBa- | MCTOAMYECKOro M HH(OPMAIHOHHOTO BpEMsI ayIUTOp-
auQUKALYS, OYUCTKA. obecriedeHns MCIHTUTHHBL HBIX  3aHSTHIL;
IloaroroBka K yCTHOMY OMpPOCY. BIITIOUCHIE BO-
IToaroroBka k ciade sK3aMeHa.
MIPOCOB Ha HTO-
TOBOM 3aHSITHH,
Ha DK3aMEHE
Tema 10. Crangaptabie | IIpopaboTka yueOHOro marepuana ¢ uc- 8 BBIOOpOYHAS

00pasIpl, HCIOJIB30BAHUE
UX JUIS TPaIyHMpPOBKH H
KOHTPOJISI H3MEPUTEIIBHBIX

11010} (531 4% o

MOJIb30BaHUEM pecypcoB yaeOHO-
METOJUYECKOro ¥  HH()OPMAIMOHHOTO
o0OecrieueHus JUCLUIUIMHEIL.

[TonroroBka kK yCTHOMY OIPOCY.
IToaroroBka k cpadue PK3aMeHa.

poBepKa BO
BpeMS ayIauTOp-
HBIX  3aHATHI;
BKJIIOUCHHE BO-
MIPOCOB Ha HTO-
TOBOM 3aHSTHUH,
Ha DK3aMeHe

11 YYHEBHO-METOJUYECKOE U HTH®POPMAIIMOHHOE OBECIIEYEHUE

U CHUIIMHBI

a) CiMcoOK peKOMeH/yeMOH JTMTepaTyphl

OcHoBHAA :

1. MoBuan, H. U. AHanutnveckass Xumus : PU3UKO-XUMHUYECKUE U PU3HMUECKHE METOIbI aHAHU-
3a: yuebHnoe moco6ue / H. 1. MoBuan. - Kazans : M3garensctBo KHUTY, 2013. - 236 c. - ISBN
978-5-7882-1454-2. - Tekcr : anekrponnslii // DbBC "KoncynbranT crynenra” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785788214542.html

2. Anexkcanzapoa, D. A. AHanuTudeckas XuMus. TeopeTHUecKHe OCHOBBI M JIAOOPAaTOPHBII
npakTukyM : B 2 xH. KH. 1. XuMuueckue MeTo sl aHanu3a : NpakTukyMm/ Anekcanaposa J. A. ,
laiimyxoBa H. I'. - Mocksa : KonocC, 2013. - 549 c. (YueOuuku u yued. mocoOus As CTYJACHTOB
BoIcil. yueO. 3aBenieHuit) - ISBN 978-5-9532-0741-6. - Tekcr : anexrponnslii / ObC "KoHcynb-
taHT ctyaeHTa" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785953207416.html

JonmotHuTebHASA

1. Amudanosa, A. W. Koutposs kauecTBa BoJpbl : yueOHoe nocobue / A. U. Anudanosa. — ben-
ropoJ : benropoJackuil rocynapCTBEHHBIM TeXHOJOrnueckui ynusepcurer uMm. B.I'. Illyxosa,
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3bC ACB, 2013. — 103 c. — Tekcr : 3eKTpoHHbIH // DIeKTpOHHO-OMONIMOTEYHAsT cHCTeMa
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/28352.html
2. @apadonona, O. B. CnekTpanbHble METOABI aHAIH3a : yueOHO-MeToanyeckoe nocobue / O. B.

dapadonoBa, H. A. KapaceBa. — Jlumenx : Jluneukuii rocynapcTBEHHBIH TEXHUYECKUN YHH-
Bepcuter, ObC ACB, 2019. — 69 c. — ISBN 978-5-88247-941-0. — Tekct : 3IeKTpOHHBIH //
DNeKTpOHHO-OMOIHOTeUHAs cucremMa IPR BOOKS : [caiT]. — URL:

https://www.iprbookshop.ru/99155.html

Y4eOHO-MeTOAUYECKaS

1. Opranuzanust 1a00paTOPHOTO KOHTPOJIS B NMPOMBIIUIEHHOCTH @ METOAMYECKOE MOocoOue s
CaMOCTOSITENIbHOW paboThl OakanaBpoB HampasieHus mnoarotopku 04.03.01 Xwmwus / T.
C. Angapeesa, JI. A. MuxeeBa, I'. T. bpeiackux, JI. ®@. Enukeera; Y'Y, UMOu®K. - Yubs-
HOBCK : Yal'V, 2019. - 3arn. ¢ akpaHa. - DnekTpoH. TekcroBble aaH. (1 ¢aitn : 611 Kb). - Tekcr :
anextpouHbiid. http:/lib.ulsu.ru/MegaPro/Download/MObject/6699

0) mporpaMMHOE 0OecTieueHNE

1. Microsoft Office
2. OC Windows Professional
3. Anturmiaruat BY3

B) IIpodeccuonanbabie 6a3bl JaHHBIX, HHHOPMAIIMOHHO-CITPABOYHBIC CHCTEMBbI
1. D1eKTPOHHO-OMOIHOTEYHbIE CHCTEMBI:
udposoit obpazoBatensHbIii pecypc IPRsSmart : snexTpoHHO-OMOMHOTEYHAs cucTema . caiT /
OO0 Kowmmanus «Ai ITu Ap Meauay. - Caparos, [2023]. — URL.: http://www.iprbookshop.ru. — Pexxum mocryma:
JUISL 3apETUCTPUP. MOJb30BaTENEH. - TEKCT :3JEKTPOHHBIM.

O6pasosarensHas miathopma FOPAIIT : 06pasoBaTebHbIl pecype, SIeKTPOHHAs OHOIHMOTEKA :
caiit / 000 DiexrponHoe m3nateaberBo «<FOPAMTy. — Mocksa, [2023]. - URL: https://urait.ru. — Pexxum mocTyma:
JUTSL 3apPETUCTPHP. MOJIb30BATENCH. - TEKCT | AIeKTPOHHBIH.

baza mannbIX «InekTpoHHas O6ubamoreka TexHudeckoro BY3a (OBC «KoHCynmbTaHT CTyneHTay) :
AIIEKTPOHHO-OMONMMoTeuHas cucrema : caidt / OOO «Iloaurexpecype». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mocrtyma: uis 3aperucTpup. mojb3oBareneil. — Tekcr :
3IEKTPOHHBIN.

OBC Jlans : anekTpoHHO-O0MOMMoTeuHas cucreMa : cait / OO0 DbC «Jlanby. — Cankr-IlerepOypr,
[2023]. — URL: https://e.lanbook.com. — Pexxum gnoctyma: i 3aperucTpup. mosb3oBareneil. — Teker
3JIEKTPOHHBIM.

DBC Znanium.com : »31eKTpOHHO-OMOIMOTeYHas cuctema : cabt / OOO
«3HaHnym». - Mockaa, [2023]. - URL: http://znanium.com . — Pexxum moctyna @ 1jist 3aperucTpHp. MOJIb30BaTEICH.
- TeKCT : 3JIIEeKTPOHHBIM.
2. KoncyabranrILioc [DnekTpoHHbIi pecypc]: cnpaBovHas mpaBoBas cucrema. / OO0
«Kouncynprant [mtocy - DaekTpoH. aaH. - Mocksa : KoncynprantlIntoc, [2023].
3. ba3bl JaHHBIX TIEPUOANYECKUX U3JAHUM:

eLIBRARY.RU: nay4nas snektpoHHas Oubmmorteka : caiit / OOO «Hayunas DnexTpoHHas
bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum nmocTyma :is aBTOpHU3. OJIb30BATENCH. —
Teker : DIeKTpOHHBIN

DOnektpoHHas Oubnuoteka «M3marensckoro moma «I'pebennukoB» (Grebinnikon) @ smekTpoHHas
oubaroteka / OO0 U] «I'pebennnkoBy. — Mocksa, [2023]. — URL.: https://id2.action-media.ru/Personal/Products.
— PexxuM noctyma : s aBTOpH3. MOJIb30BaTENEH.

— TeKcrT : DIeKTPOHHBIN.
4.  @enepaabHasi rocyaapcrBeHHass uHpopmauuonHasi cucrema «HanmoHanbHasi 3JieKTPOHHAas
O0uGamoTeKa» : dIeKTpoHHas oubmuoTeka : caiit / ®I'BY PI'b. — Mockaa, [2023].

— URL: https://H36.pd. — Pexxum poctyma : aj1st mosip3oBaTeneil HaydHoi OuOImuoTeku. — TeKCT : AIeKTPOHHBIH.
5. Poccuiickoe odpazopanme : genepanbubiii nopran / yupemurenp GIAY «DULITO».
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— URL: http://www.edu.ru. — TekcT : 3JeKTpOHHBIA.

6.

DJieKTpOoHHasi OubdanoTeuHasi cucrema Yal'y | Mmoayns «OnektpoHHas oubianorexka» ABUC

Mera-ITPO / OO0 «/lara Dxcmpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum pocryma
0JIb30BaTeseil HayuHo! OUONMMOTEKU. —TEKCT : AIEKTPOHHBIN.

CoracoBano
Hauanpauk Ynpasinenus HHPOPMAITMOHHBIX 7 i
TEXHOJIOTUH U T€JIEKOMMYHUKAUI [LII. Bypnuu 5.05. 2023

12 MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE HAYYHO-
NCCIIEAOBATEJIBCKOU PABOThI

YueOHas aymauropus 225 uisi TMPOBEIEHUS JIEKIWW, 3aHATHH J1a00paTOpHOTO THIIA,
TPYIIIIOBBIX U WHIUBUAYAIBHBIX KOHCYJIBTAIUN, TEKYIIETO KOHTPOJIS M MPOMEKYTOUHON aT-
TecTaluu (¢ HaOOPOM JEMOHCTPAIIMOHHOTO 00OpYJIOBaHUS il 00€CIIeYeHHs] TEMAaTUYECKUX
WUTIOCTpAIil B COOTBETCTBUM € pabodeil mporpaMMmoi aucuuiuinebl). [lomernienue ykom-
MJIEKTOBAHO CIICIIHAIM3UPOBAHHON MeOebio Ha 24 MOCaTOYHBIX MECT U TEXHUYECKUMU CPe/I-
CTBaMH: JKpaH HACTCHHBIN, TOCKa ayauTopHas. Pabouee mecto mpemnonaBarens, WI-FI, un-
tepHer. [Inomane 42,93 kB.Mm.

VY4eOHast aymuTOpus IJIsi CaMOCTOATEIbHOM paboThl cTyneHToB 230 ¢ goctymom k ObC.
st camocTositenbHOM paboTel cTyneHToB, Wi-Fi ¢ noctynom k SUOC, ObC. Kommbrorep-
HBIN KJIaCC YKOMIUICKTOBAHHBIA CHEIMATM3UPOBAHHOW MeOenbio Ha 32 MOCaI0YHBIX MECT H
TEXHUYECKUMHU cpeacTBaMu 00yueHus (16 mepcoHaabHBIX KOMIBIOTEPOB) C IOCTYIIOM K CETH
«HuTepuer», DUOC, ObC. [Tnomans 93,51 kB.M.

UuTanpHbINA 3271 HAYYHOW OnMOMmMoTeku (aynutopus 237) ¢ 30HOU I CaMOCTOSITEIIbHON
pabotsl, Wi-Fi ¢ noctynmom k DUOC, OBC. Aynutopusi yKOMIIJIEKTOBaHA CIEIIHATU3UPOBAH -
HOM MeOenpio Ha 80 MOoCaJlouHBIX MECT U OCHAI[eHa KOMITBIOTEPHOW TEXHUKOH C IOCTYIIOM K
cetu «MuTepuer», DMOC, DBC, skpanom u npoekropom. [Lmomans 220,39 kB.m.

13 CIIEUUAJIBHBIE YCJIOBUSA IS OBYYAIOIIUXCS C OT'PAHUYEH-
HBIMU BO3MOKHOCTAMMU 310POBbS (OB3) U UTHBAJIMOB
B ciydae HeoOxoaumocTu, 00ydaronuMcst U3 YUCla JIUI ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSI -
MU 3710pOBbs (I10 3asIBICHUIO 00Y4Yalolerocs) MOT'yT MpeJularaTbCsi OAHU U3 CIEAYIOUIUX BapH-
aHTOB BOCIHPHATUS MH(OPMALIMU C YUETOM MX MHAWBHIYAJIbHBIX MCUXO(PU3UYECKUX OCOOEHHO-
CTeil:

- JUISL JIAI] C HApYIICHUSMU 3PCHHUS: B MEYaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM; B
(dbopMe SNIEKTPOHHOTO JOKyMeHTa; B (opme ayauodaiina (mepeBolx y4eOHBIX MaTepuajoB B
aynuodopmar); B ieyaTHoil Gopme Ha si3bike Bpaiiis; nHAWBUIYyallbHBIC KOHCYJIBTAIIMH C TPU-
BIIYeHHUEM TH(IOCYPAOTIEPEBOTUNKA; HHANBHUIYalIbHbIC 3a/IaHUsI U KOHCYJbTAIUH;

— JUIS JTUI] C HApyIIEHUSIMU CIyXa: B MedaTHOW ¢opme; B (opMe IIEKTPOHHOTO JOKY-
MEHTa; BUJEOMaTepHalibl C CyOTUTpamH; HHAWBHUYaJbHbIE KOHCYJIbTALUU C MPHUBJICUYCHUEM
CYpAOIEepeBOIUNKA; HHINBU Iy IbHbIC 3a/IaHUsI U KOHCYIbTAIUH;

— JUIS JIWI] ¢ HapyIIEHUSIMU OTIOPHO-ABUTaTENbHOTO ammapara: B medaTHoil (opme; B
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dbopMe 3IEKTPOHHOTO IOKyMeHTa; B (opme aynuodaiiina; WHIUBUIYATbHBIC 3a/laHUs U KOH-
CYyJbTAIIHH.

B ciiygae He0OX0IMMOCTH UCTIOIB30BAHUS B YIEOHOM IMPOIECCE YACTUIHO/UCKITIOUYNTEIEHO
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, opranu3amus padotsl [ITIC ¢ oOyuarommmucs
¢ OB3 u uHBanMAaMu MpexycMaTpUBACTCS B JIEKTPOHHOW WH(OPMAIMOHHO-00pa30BaTeIbHON
Cpelie ¢ Y4eTOM UX WHANBUAYAIBHBIX MCUX0(DU3UIECKUX 0COOCHHOCTEH.

Z.
Pazpabotunku: A noneHt T.C. AnapeeBa

16.05.23
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a) CnucoK peKoMeHyeMoil JTuTepaTypsbl
OcHoBHas:

OcHoBHas :
1. Mosuan, H. . Ananutudeckas Xumus : (PU3UKO-XUMUYECKHE U (U3HUUYECKUE METOJIBI
ananu3a: yueOHoe nocobue / H. 1. MoBuan. - Kazans : M3natensctBo KHUTY, 2013. - 236 c.
— ISBN 978-5-7882-1454-2. - Tekcr : anexrponnsiii / DbC "KoHcynbTanT cryaenTa" : [caiT].
- URL : https://www.studentlibrary.ru/book/ISBN9785788214542.html
2. AnekcanapoBa, O. A. AHaIUTHYECKass XUMHUA. TeopeTHuecKkue OCHOBBI U Ja0OpaTOPHBIMA
npakTukyMm : B 2 xu. KH. 1. Xumudeckne MeTo/ bl aHam3a : MpakTukyMm/ Anekcanapona D. A.
, larinykoBa H. I'. - Mocksa : KomnocC, 2013. - 549 c. (YueOHuku u y4eb. mocoOus st
CTYAEHTOB BbICHI. yue0. 3aBenenuii) - ISBN 978-5-9532-0741-6. - Tekcr : 3JIeKTpOHHBIH //
9BbC "KoHCynbTaHT cTyneHTa" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785953207416.html

JlonojiHuTEbHAS

3 Amudanoa, A. Y. Kontponp kayectBa Boasl : yueOHoe mocodue / A. . AnudanoBa. —
ben-ropon : benropoackuil rocyliapCTBEHHbI TEXHOJOTMYECKUM yHUBepcuTeT um. B.I.
lyxoBa, 9bC ACB, 2013. — 103 €. — TeKcT : 3JIeKTPOHHBIH // DIEeKTPOHHO-OMOINOTeUHAs
cucTema

IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/28352.html

4 dapadonosa, O. B. CriekTpaibHble METO/IbI aHaTU3a : yueOHO-MeToandeckoe nocodue / O.

B. ®apadonona, H. A. Kapacea. — Jlunenk : Jlunenkuil rocynapcTBEHHBIH TEXHUYECKUN
yau-Bepcuter, ObC ACB, 2019. — 69 c. — ISBN 978-5-88247-941-0. — TexkcT :
ANEKTPOHHBIA // DnekTpoHHO-OuMOmmoTeunas cuctema IPR BOOKS : [caifr]. — URL:

https://www.iprbookshop.ru/99155.html

YuyeOHO-MeTOAUYECKASA
1 Opranu3zarnus 1a00paTOPHOTO KOHTPOJIS B MPOMBIIIJIEHHOCTH : METOAMYECKOE MOCOOME IS
CaMOCTOSITENTbHON paboThl OakanmaBpoB HarpasieHus moarotoBku 04.03.01 Xumus / T. C.
AnnpeeBa, JI. A. Muxeesa, I'. T. bpoiackux, JI. @. Enukeesa; Yial'V, UMOu®K. - YabsHoBck
:¥Yal'y, 2019. - 3arn. ¢ akpaHa. - DnekTpoH. TekcToBble aaH. (1 ¢aiin : 611 Kb). - Teker :
anektponHsIi. http:/lib.ulsu.ru/MegaPro/Download/MObject/6699

CoracoBaHo:

Crermmanuct exynmii Hb Yul'V / Cragonsaukosa JI.P. | 29.08.2024

JIOMKHOCTB COTPYIHUKA HAYYHOH OHOIHMOTEKH DdUO MOJIHACH nara
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B) IIpodeccuonanbHbie 6a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DJ1eKTPOHHO-0HOIHOTEYHbIE CUCTEMbI:

1.1. Hudposoii obpasoBarenbHbii pecypc IPRsmart : snextponHO-OnMOMIMOTEUYHAS
cucTema : cait /

OO0 Kowmnanus «Au Ilm Ap Meaua». - Capatos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexwm

JIOCTyNa: JUIsl 3apETUCTPUP. MOJIb30BaTENEH. - TEKCT : JIIEKTPOHHBIM.

1.2. O6pazoBatenshas wiarhopma FOPAMT : oGpazoBaTenbHblil pecype, MeKTPOHHAS
oubnuoreka :

caiit / OO0 Drnekrponnoe m3marenbctBo IOPAMT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pexum

JOCTyMa: JIJIsl 3apPETUCTPUP. MoJIb3oBarTeseil. - TeKCT : 3JIeKTPOHHBIH.
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