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BBenenune

Bona aBnsercs HeoOXOAMMBIM yclIOBHEM XU3HM Ha 3emiie. OHa BXOJMT B COCTaB BCEX
TKaHel >KuBbIX opraHu3MoB. JKuBas kietka Ha 60 —90% coctout u3 BoAbl. [IpupoaHbie BOIbI
(Mopckue, pedHble, JOKAEBas, CHEroBas M Jp.) SBJSIIOTCA COCTaBJSIOIIMMHU TJ00albHOTO
KpyroBopoTa BOJbI B Ipupoe. JIro0o0il mpupoaHbIil BOJOEM CBSI3aH C OKpY’Kalolleil cpeon, u3
KOTOpPOM B BOAY INOCTYNAIOT Pa3JIMYHbIE 3arpsA3HEHHUSA. 3arpsi3HAIOLIMM BEIIECTBOM CUUTAETCS
M30BITOYHAS TPUMeECh, KOTOpas HapyllaeT HOPMAaTHUBBI KauecTBa BOAbl. B Bony 3arps3HeHHs
MOTYT IOCTYTNAaTh ¢ aTMOC(HEPHBIMH OCaIKaMHU, MOBEPXHOCTHBIMU MJIM MOA3EMHBIMH CTOKaMH, a
Tak)Ke B BUJIE HETIOCPEJCTBEHHBIX COPOCOB.

Pemienue sKoorMUecKkux MpodjeM B COBPEMEHHOM MHpE HEBO3MOXHO 0Oe3 MOHUMAaHUs
OOBEKTUBHBIX 3aKOHOB pa3BUTHsA NpHUponabl U oOmiectBa. «OxpaHa OKpy’Karoleil cpeabl B
XUMHUYECKON MPOMBIIUIEHOCTH» H3y4aeT ATH 3aKOHBI, KOTOPHIE JAIOT KIIOU K YNPABICHUIO B
00J1aCTH OXpaHbl OKPYXKAO IEH CpeIbl.

JucuumnuHa «OXxpaHa OKpy)KamooIled Cpeapl B XUMHYECKOH IPOMBIIUIEHHOCTH)

OTHOCHUTCSI K TUCIUIUIMHE yacTH, HOPMUPYEMOH y4aCTHHKaMH 00pa30oBaTelbHbIX OTHOmeHUH . OHA
HarpaBiieHa Ha (OpMHUpOBaHHE MPOPECCHOHATBHBIX KOMIIETEHIMH 00ydYaroluxcsl B mpolecce
BBITNIOJTHEHUSI padoT, omnpeneneHHbix @I'OC BO.
Metoauueckue yka3aHUsl COCTaBJIEHBI Ha COBPEMEHHOM HayYHOM YPOBHE M pAacCUMTaHbl Ha
CTYJIEHTOB, 0 HampasieHuro 18.03.01 Xnmuueckass TexHonorus. [locinenoBarenbHOCTh
71a00paTOPHBIX PabOT COOTBETCTBYET JIOTHUECKON CTPYKType ee mpoxoskaeHus. lIpeanmaraembie
METOJIMYECKHE YyKa3aHUSl CoOJAep)KaT MarepHuall, KOTOpPBhIH PpEKOMEHAYEeTCsl HCIOIb30BaTh
CTY/I€HTaM IIPH OCYIIECTBICHUH Ja0OpaTOPHBIX PaboT.



Tema 3. OCHOBBI IKOJTIOTHYE€CKOT0 HOPMHPOBAHUA

JlabopaTropHnasi padora 1. UccienoBanue pusudyeckux nokasarejeid kKauecTsa BoIbl
Ilenp paboThl: oOmpeAeNeHUue OPraHOJNENTHYECKHX U CAHUTAPHOTOKCHKOIOTUYECKUX
MoKazartejeil KauecTBa BOJIBI.
dopMUpyemMble KOMIETSHIIUN WIH UX YaCTH:

Kon DopMyIHpPOBKa

IK-1 CriocobeH opraHu30BaTh KOHTPOJIb KaYeCTBA MPOAYKIIUHM HA BCEX CTAIHIX
MIPOU3BOJICTBEHHOTO IpoLecca

TeopeTnyeckas 4acTh

HopmupoBaHue kauecTBa BOJIbI 3aKJII0YAETCS B YCTAHOBJICHUH JJIS1 BOJbI BOJHOTO OOBEKTA
COBOKYITHOCTH JIOITyCTHMBIX 3HAYEHHH ITOKA3aTENEN €€ COCTaBa U CBOMCTB, B MPEAEIIaX KOTOPBIX
HaJ/IeKHO 00€CIeUnBaIOTCS 3/10pOBbE HACENCHHS, OJaronpusITHBIE YCIOBUS BOJOIOJIB30BAHUS U
JKOJIOrTMYecKoe Ojaromoiyyue BoJHOrO oObekTa. [IpaBmiiaMu oXpaHbl TMOBEPXHOCTHBIX BO/,
BBeJIeHHBIX B JeiictBue ¢ 1.03.91 r., mpemycMoTpeHbl o0mme TpeOoBaHHS K COCTaBy H
CBOMCTBaM BOJIbl BOJIOEMOB, IIPEIHA3HAYEHHOW I XO35SMCTBEHHO-IIUTHEBOIO0, KOMMYHAJIBHO-
OBITOBOTO U PHIOOXO3AHCTBEHHOT0 Ha3HaYeHUs. K X034HCTBEHHO-IUTHEBOMY BOJIOIIOJIb30BAHUIO
OTHOCHTCS HCIIOJIb30BAHHE BOJHBIX OOBEKTOB B KaUeCTBE MCTOYHHKA XO3SHCTBEHHO-ITUTHEBOTO
BOJIOCHAOKEHUs, a TaKXKe Ul BOJIOCHAOKEHHS MPEeINpUSTHA MUIEBOW MpOMbIIIIeHHOCTH. K
KOMMYHaJIbHO-OBITOBOMY OTHOCHUTCSI CIOJIb30BaHHE OOBEKTOB JIJISl KYTMaHUs, 3aHITHS CIIOPTOM
U oTnbIxa HaceneHHs. K pplO0X03gHiCTBEHHOMY BOJIONOJIb30BAaHHIO OTHOCHUTCSI MCHOJIb30BAHUE
BOJHBIX OOBEKTOB Ui OOUTAHMS, DPA3MHOXKEHHS W MHIpallUd PbI0 M APYTUX BOIHBIX
OpraHu3MoB. PpIOOX03siCTBEHHBIE BOJHBIE OOBEKTHI AETATCA Ha TPH KAaTErOPUHU: BBICIIAS
(MecTa HepeCTHIIMII, MAaCCOBOIO Haryjia ¥ 3UMOBaJbHBIX SIM 0COOO LIEHHBIX M LEHHBIX BHJIOB
pbI0); mepBasi (BOJAHbIE OOBEKTHI Il BOCIIPOM3BO/ICTBA IICHHBIX BHJIOB, 00Ja/Jal0MIUX BBICOKOM
YYBCTBUTEIBHOCTBIO K KHCIIOpPOAY); BTOpas (BOAHbIE OOBEKTHI, HCIOIb3yeMbIE Ul APYTUX
PBIOOXO3AHCTBEHHBIX 1esei). s Bcex BHIOB BOJOIONIb30BATENICH PpEriaMeHTUPYIOTCS B
NepByl0 odepenb (u3MYecKue MoKazaTesld KauecTBa Bojbl. lloj ¢usnyeckumMu cBOiCTBaMH
BOJIbl IOHUMAIOT €€ OPTraHOJIENTUYECKHE CBOMCTBA (3amax, BKYC, IIBET, IPO3PAYHOCTh), a TaKXKe
TEMIEpaTypy, IUIOTHOCTh, BS3KOCTh W T.M. 3amax BOABI MOXET ObITh KaK €CTECTBEHHOTO
(TpaBstHUCTBIN, OOJIOTHBIN, APEBECHBIM U T.I.), TAK M HUCKYCCTBEHHOI'O MPOMCXOXICHUS H3-3a
3arps3HECHHS] BOJIbI CTOKaMU Mpeanpuatvil. [Ipn KadyecTBEHHOU OIEHKE 3amaxa ONmpeaessieTcs
€ro XapakTep. XapakTep 3arnaxa OLEHUBAETCS CIIOBECHO (TPaBSIHUCTBIM, 36MIIMCTBIN, JPEBECHBIH,
THWJIOCTHBIM, 3aTXJIbI, CEPHHUCTHIM, XJOPHBIA, yTiIeBOMOpOAHBIM U T.A.). KonndyectBenHas
OLIEHKa MHTEHCHBHOCTH 3araxa Jaercs B 0ayuiax mo nsatubamibHoi mkane (tadn. 1). CormacHo
CYIIECTBYIOIMM HOPMAaM HMHTEHCHBHOCTH 3amaxa Boxasl mpu 20 °C He mo/KHA NpeBHINIATH 2
0aIoB.

Ta6mmia 1 OrieHKa THTEHCUBHOCTH 3ariaxa ¥ BKYCa BOJIBI

Onenka B | XapakTepHCTHKa 3amaxa v BKyca
Oamnax
0 OTtcyTCTBYET
1 Ouensb ci1adbIi
2 CnalbIit
3 3aMeTHBIN
4 OTUeTINBLIN
5 OuyeHb CHIIBLHBIN
Bkxyc Bomel oOycnaBnuBaeTcs TNPUCYTCTBHEM B HEW  BEIECTB MIPUPOTHOTO

IIPOUCXO0KICHHS WM BEIECTB, KOTOPHIE IIOMAJAI0T CO CTOYHBIMU BOJAMH, a TAK)KE IPOJYKTOB
KHU3HEACATEIbHOCTH OpraHu3MoB. IIpy KadecTBEHHOM OLICHKE BKyCa BOJbI HCIIOJIB3YIOTCA
YEeThIpE BHUJA BKYCOBBIX OILYIICHWI: TOPbKMM, CIAIKWN, KUCIBIM, COJieHbIM. KonnuecTBeHHas
MHTEHCUBHOCTh BKYCa OLIGHHUBAeTCs MO MATHOAUIbHOW mikane (cM. Tabm. 1). IHTeHCHMBHOCTB
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BKyCa MUTHEBOM BOJIbI HE JOJDKHA MpEBBIIATh 2 6ayuia. [[BeTHOCTh BOJBI 3aBUCUT OT HAIWYHSA B
HEH pacTBOPEHHBIX M B3BEIICHHBIX MpUMeced (KOJUIOMIHBIX COCTUHEHUHN Kele3a, TYMHHOBBIX
BEIIIECTB, B3BEIICHHBIX U OKpAIIEHHBIX BEIIECTB, BOJOpOcieii). B 3aBucuMocTu oT KoIuuecTBa
TYMUHOBBIX KHCJIIOT U UX cojiell (TyMaToB) LIBET KOJIEOJIETCS OT KEJITOro 10 KOPHUYHEBOTO.
LIBeTHOCTb BOJBI OMPEAEISAIOT KAYeCTBEHHO M KOJMYECTBEHHO. Pe3ynbTaThl KaueCTBEHHOT'O
UCCJIEIOBaHMsI 1IBETHOCTH BOJIbI OMMCHIBAIOT CIIOBECHO (OeclBeTHas, CBETIIO-KenTas, Oypas u
T.11.). KoanuecTBeHHO LIBET BOJIBI ONPEEIISAIOT MyTEM CPaBHEHUS UCCIIEyeMOil BOJIBI CO IIKAJION
CTaHJIAPTHBIX PAcTBOPOB M BBIPAXKAIOT B YCJIOBHBIX Ipagycax 3Tod mkaiubel (Ttabn. 2). Ilpu
OTCYTCTBHH OKPACKH BOJIa CUUTAETCS] OECIBETHOIA.

Tabnuna 2 [llkana cTaHgapTHBIX PaCTBOPOB

Howmep Pacteop, Mn
= _ I'panyc useTHOCTH
npodupku Ne 1 Ne 2

1 0 50 0

2 0,5 495 5

3 1,0 490 10

4 1.5 48.5 15

3 2,0 48,0 20

6 Hccneayemas Boaa

[Ipo3payHocTs BO/BI 00YCIOBIIEHA €€ 1IBETOM M MYTHOCTBIO, T.€. 3aBUCHT OT KOJUYECTBa
COJIEpKAIMXCS B BOJIE B3BEIIECHHBIX BEIIECTB (YAaCTUIBl IECKA, IJIMHBI, IOYBBI U T.IL.).
OmnpenensitoT Npo3pavyHOCTh BOJbI HEMOCPEACTBEHHO B BOJOEME WM B Mpobax AJis aHaIM3a.
Pe3ynbTaThl KaUECTBEHHOTO OINPEAEIEHUS IIPO3PauHOCTH BOJbI ITyTEM CPaBHEHMSI C 3TAJIOHOM U3
JUCTUJUIMPOBAHHON BOJBI OILICHHMBAIOT CIIOBECHO (ciabo MyTHas, O4YeHb MyTHas W Jp.).
KonnyecTBeHHass OIEHKa MPO3PAYHOCTH BOABI TPOBOAMUTCS TO KPEeCTy WIA MPUPTY.
[Ipo3payHOCTh MO KpecTy yCTaHABIMBAETCS B BOJAOEME WIIU MPHU KOHTPOJE KayecTBa OUHMCTKU
BOJIbI HA OUYMCTHBIX COOPYKEHUSX ITyTeM HaXOXKACHUS MpPEeAeTbHON BBICOTHI CTOJI0A BOJIBI, Yepe3
KOTOpYIO NpPOCMAaTpHUBaeTCsl 4YepHbIl kpecT Ha Oenom ¢Qoue. [IuthbeBas Boja AOMKHA HUMEThH
po3pavyHOCTh N0 Kpecty He MeHee 30 cM. OmnpeneneHue MpPO3pavyHOCTH MO wmpudty B
71a00paTOPHBIX YCIOBUSAX OCHOBAHO HA HAaXOXKICHHMHM MaKCHUMAaJIbHOM BBICOTBHI CTOJI0A BOIBI B
OECIBETHOM IWIMHApPE, Yepe3 KOTOPbIi MOXHO TMPOYHTaTh CTaHJAPTHBIA  MIPUQT.
[Ipo3padyHoCTs MHUTHEBOW BOABI MO MpHQTy HomkHA ObITh He MeHee 30 cm. Temmeparypa u
IUIOTHOCTh — OOIIEU3BECTHBIE IMapaMeTpbl BoAbl. [IIOTHOCTH 4MCTON BOABI 3aBUCUT OT €€

Temreparypsl B coctasisier npu 15 °C 0,99913 r/cm®, mpu 20 °C — 0,99823 r/cm’ . [TnoTHOCTH
IOPUPOAHBIX M CTOYHBIX BOJl 3aBUCUT TaKXe M OT PACTBOPEHHBIX coeIuHEeHUH. OOBIYHO
IUIOTHOCTB BO/BI OJIM3KA K €TUHUIIE.

B »T0l1 paboTe HEOOXOAMMO ONpPENeNUTh OCHOBHBIE (DU3MKOXMMHUYECKHE IOKa3aTeNlu
KayecTBa HCCIEIyeMON BOjbl. Bce pe3ynbTaThl ONBITOB JOJKHBI OBITH 3aHECEHBbl B TaOm. 3.
ITocse BBIMONMHEHUS BCEX UCCIIEOBAaHUN CPAaBHUTD MOJTyUYEHHbIE MIOKA3aTENN C YCTAHOBJIEHHBIMU
HOpMaTUBaMu (IIPEJENbHO JIOMYCTUMBIMU KOHLIEHTpALMsIMH) U CIENaTh BBIBOJ O KayecTBE
uccie1yeMoi BObl.

OobOopynoBanue 1 MaTePUAJIBI

Onpir 1. Kos6bl ¢ nputepToii mpoOKoi EMKOCTBI0 200 cM® , pOOBI BOIBL.

OnwiT 2. BecuserHble muauHApPsl eMKocThio 200 cM® amamerpoM 30 MM, LMIMHIPHI
eMKoCTbI0 10 cM’, TIOTHBIE (UIBTPBI, TIpagydpOBAHHAs IIMIETKA, MEPHBIM CTaKaH,
KOHIICHTPUPOBAHHAsS CEpHasi KUCJIOTa, OCHOBHOM pacTBOp Nel, BcmomorarenbHbli pactBop Ne 2
WIA KOMIIOHEHTHI IS uX npurotoBieHus (O6uxpomar kamus KoCr,O; um cynbdar kobaibra
CoSO47H;0), nucTriummpoBaHHAas BOJIa, TPOOBI BOJIBI

Onbir 3. HeBblcokuii CTEKISHHBIN OroKe 00bEMOM 20 cM® , HaboOp yHHMBEpCAIbHOM
WHAUKATOPHOU OyMaru, nikajga YHUBEpCaaTbHOTO HHIUKATOPA.



Onbit 4. crekiIsHHBIE NPOOUpKU 00bEMOM 10 cM® , comsras kucnora HCI (1:5), xmopun
Oapust 5%, craHmapTHas IIKajga IJIS ONPEAETICHUs COAEp’KaHMs Cylb(aToB B BOAE, MEPHBIH
[WTHHIDP 00BEMOM 25 CM® , MEPHBIE TIUTIETKH 00BEMOM 5 cM’ .

OnmIT 5. cTEeKIsHABIE TPoOUpKU 006EMOM 10 cM’, pacTBop HuTpaTa cepebpa 10%, pacTBop
a30THOM KUCI0Thl 2H, MepHBIH 1umuHap 00bEMOM 25 e,

OnbIT 6. XUMHUECKHH cTakan o0béMoM 100 cm®, MepHBIi numuHap o6béMom 100 cm’,
pacTtBop cousisiHOM KucnoTel (1:5), pacTBop MonmbraTa aMMOHMS, pacTBOp XJOpHUIa OJIOBa,
MEpHBIE ITUIETKH 00BEMOM 5 CM°.

OnpIT 7. CTEKIsHHBIE MPOOUPKH 00BEMOM 10 cM’ , MepHBIE NHIETKU 00BbEMOM 10 cm® |
MepHBIE KOJIOBI 006EMOoM 50 cM® , pacTBOp cepHOM KucaoTel 1H, pacTBop cynbhocanuuunoBoi
14 xucnorer 10%, cranaapTHas 1mIKaga A ONPEAEIEHUS COAEPKAaHU KaTHOHOB JKeJle3a B BOJE.

OnbIT 8. CTEKIAHABIE MPOOUpKK 06bEMOM 10 cM® , pacTBOp XpomaTa Kanus 0,5 M,
CTaHJapTHas LIKaJa JJIs ONpeeNICHUs COJIepyKaHus CBUHIIA B BOJI€, MEPHbIE MUIIETKH 00BEMOM
5cm’ .

Yka3anus no TexHuke 0e30MaCHOCTH
Hcnonb3yeMble TpH BHITIOTHEHUHM aHalHM3a PAcTBOPBI, PEAKTHB, IMOCyda WU ApYyTue
COCTaBHbIE YAaCTH KOMILJIEKTA JOJKHBI OBITh MTPEIBAPUTENILHO OCMOTPEHBI.

IIpu ocMmoTpe poOBEPSIIOT:

1. [lenocTHOCTh U TEPMETUYHOCTD YIIAKOBKH PACTBOPOB, PEAKTHBOB;

2. OTcyTCcTBHE TOBPEKACHUN MEPHOM MOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTCTBHE BBIOPAHHOTO JJISi UCIOJb30BAaHUS PEaKTHBa (pacTBOpa) WM MOCYIbI
TpeOOBaHUSAM METOAMKM aHANM3a, T.€. HAIWYME XOPOLIO M OJHO3HAYHO YMTAEMOM ITHUKETKH,
METOK Ha MEpHOM MOCYJE U T.II.

[Tocne mpoBeneHus: aHanW3a MEpHBIE CKISHKM M THUIETKU CJEIyeT MPOMBITH YUCTON
BOJIOHM, CKJISIHKM C PacTBOpaMH HEOOXOAMMO I'€pMETHYHO 3aKpBITh M YJIOXKHUTH B MECTa JJIS UX
XpaHeHUsl.

Bxondmme B cocTaB KOMILJIEKTa PEaKTHUBBI T€PMETHYHO YINAKOBAaHbI BO (DIAaKOHBI M HE
MPEJICTABIISIFOT OMACHOCTH TP XPAaHEHHH. XOTh KOMIUIEKT HE COJEPKUT SIOBUTBIX H
CHJIBHOJICUCTBYIOIINX BEILIECTB, MpU paboTe C KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCA
OCHOBHBIMH TIpaBUJIaMH O€30MaCHOCTH, MPEAYCMOTPEHHBIMU JUIsi pabOT B XUMHYECKOU
naboparopuu. B wactHOCTH, pu paboTe B 1a60paTOpUN HE JOIMYCTUMO:

1. ITonmaganue XUMHUKATOB ¥ paCTBOPOB HA CIIM3UCThIE 00OJIOUYKH, KOXKY, OACHKIY;

2. [IpunsTre nuum (MUTHA);

3. Brupixanue Bo3ayxa ¥ XUMUKATOB, OCOOCHHO MMEIOIINX PE3KUl 3amaxX v HaXOJSIIUXCS B
METKOKPUCTAUTMYECKOM COCTOSTHUH (00pa3yromux MblIb);

4. Tlpu paboTe €O CTEKISAHHBIMH H3ACTUSAMH W TOCYIOH HEOOXOJUMO COOII0aaTh
OCTOPO’KHOCTh BO H30€kKaHHE TOPE30B.

IIpy mnpoBeneHHMH OSKCIEPUMEHTOB 110 MOJEIMPOBAHUIO  3arpsi3HEHU  Bo3ayxa
MPEeyCMOTPEHO HCIOJb30BaHUE KOHIEHTPUPOBAHHBIX U pa30aBICHHBIX KHUCIOT — CEpHOMH,
COJISIHOHM, a30THOHM, MypaBbuMHOW. [Ipu momajaHUM KHCIOT Ha KOXY HEOOXOIUMO OBICTPO
MIPOMOKHYTh PAacTBOp JIOOBIM TaMIOHOM (cayipeTKO#, BETONMIbI0 W T.I.), MECTO TOTaJaHUs
OOMJIBHO TIPOMBITH CTPYEH BOJIBI U BEIMBITH C MBLIOM.

Oco0eHHO omacHbl KHCJIOTHI MPH MONaJaHuU B Ia3a. B aTom cimyuae rima3za HE0OXOIUMO
HEMENJIEHHO OOHMIIBHO IIPOMBITH HE CUJIBHOM cTpyei BOJIbI, 3aTeM
2%-HBIM BOJIHBIM PACTBOPOM COJIbl M CPOYHO OOPATUTHCS K Bpauy-CIEIUAINCTY.

Conb HUKeNs MNpU TOMAJAHUM B OpPraHU3M 4YellOBEKa TMPEACTaBISET MOBBIIICHHYIO
OMAacCHOCTh U TpeOyeT 0co0oro obpalieHus, a UMEHHO: XpaHECHHsI B CTICIIHATHPHOM MECTE, ydeTa
P PacX00BaHUU.

3ananus
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Omnprit 1. UccnenoBanue 3anaxa BoJbl
B konby ¢ mputepToii mpoOkol emMkocThio 200 M’ HalUTh HCCIEAYEMYIO BOay 10 2/3
o0beMa M CHJIBHO BCTPSAXHYTh BpalaTeiabHbIM IBU- 10 KeHHEM B 3aKphITOM COCTOSIHUU. 3aTeM
OTKPBITh U Cpa3y K€ OMPEeIeTUTh OOOHIHUEM XapaKTep M MHTEHCHUBHOCTD 3amaxa. J{aTb OomneHKy
XapakTepa M WHTCHCHUBHOCTH 3amaxa Mo NATHOAUIbHOM Imikane (cM. Tabn. 1). PesymbTarsl
UCCIIeIOBAaHUM 3amaxa BOJIbl IPEJCTaBUTh B BUJIE Ta0J. 4, a TaKXkKe 3aHECTH B Ta0. 3.
Tabnuua 4 Pe3ynbTaThl HCCIIEIOBAHUS 3aaxa BOIbI

[MokazaTenu OLEHKH
Homep
npo0b! HHTEeHCHBHOCTH
P Xapaxkrep zanaxa
3anaxa
1
2

OmwiT 2. MccnenoBanne BETHOCTU BOIBI.
Jls kauecTBEHHOM OIEHKH LBETHOCTU BOJBI OTQHIBTPOBATH Yepe3 OyMakHbIN (UIBTP
ne menee 40 — 50 cM’ uccneayemont Bojbl. [IpoGHILTPOBAHHYIO BOIY HAIWUTh B OECIBETHBIN
HWIMHIP ¥ CPaBHUTHh C TaKUM K€ O0BEMOM ITUCTHIIMPOBAHHOW BOJBI B JIPDYTOM TaKOM K€
WIMHApPE. AHaNW3 BBITIONHSETCS Ha (oHe Oenoro yimcra Oymard mpu JTHEBHOM OCBEILICHHUU.
Bony paccmaTpuBaroT cBepxy U cOOKYy M yKas3bIBalOT HaOIOAaeMbIi 1IBET (OecIiBETHAsI, CBETIIO-
xenrass, Oypas ¥ T.1.). KonMuecTBEHHO ILIBETHOCTb BOJbI OIpElEsieTcs IO Xpomaro-
KoOanbToBOM mkasne. [lIkana MBEeTHOCTH TOTOBUTCS MyTeM cMmelieHus: pacTBopa Nel (0CHOBHO¥)
u N2 (BcmomoratenbHbli). s mpurotoBineHus pactBopa Nel HeoOXoAMMO B HEOOJIBIIOM
o0beMe TUCTUIUTMPOBAHHON BOJIBI PACTBOPUTH B OTAeNbHOM mocyzae 0,0875 r Guxpomara Kamnus
(K2Cr207) u 2,0 r cynbdata kobdansra (CoSO, 7H,0). PacTBOpEI coneit cMemarh, mpruOaBUTh
1 cM3 KOHIEHTPUPOBAHHOMN CEPHON KMCIIOTHI U JIOBECTH JUCTHUILIMPOBAHHON BOMOM 10 1 oM .
PactBop Ne2 comepxkur | CM’ KOHIEHTPUPOBAHHOM CepHOM KuCioThl B 1 M3
JTUCTUJUTUPOBAHHON BOABI (pacTBOp cepHOil kucioTel). lllkana 1BETHOCTH TOTOBUTCS B TSTH
uiHapax mo 50 cM’ mytem cMentenust pactBopoB Nel u Ne2 B COOTHOIIEHHH COTIIACHO TalI. 2.
Jlna ompeneneHus BETHOCTU B MPOOUPKY (UuimuHApP) Ne6, OMHOTUIIHYIO C TEMH, B KOTOPBIX
IPHUIOTOBJIEHA IIKaIa, HamuTh 50 cM® uccaemyemoit Boasl. CpaBHUTH OKPACKY BOJBI C OKPACKON
pPacTBOPOB B MATH HUIUHApPAX Ha 6emoM ¢GoHe, OTHICKHBAs MECTO B IIKaJe, TOX/IECTBEHHOE MU
MaKCHMaJbHO MPHUOIMKEHHOE MO OKpacke. L[BeTHOCTh BbIpa)kaloT B Ipajycax IBETHOCTH IO
JTaHHBIM TaOin. 2. Pe3ynbTaThl MCCIeAOBaHUN LIBETHOCTH BOJBI MPEICTaBUTH B BHAE Tadi. 5, a
TaK)Ke 3aHECTH B Ta0I. 3.
Tabmuua 5 Pe3ynbTaThl HCCIEOBAHMS LIBETHOCTH BOBI _

Homep [Tokaszarenu oLeHKH
npo0Obl
P LlgeT BOABI ['pagyc uBeTHOCTH
1
2

OmnpiT 3. Onpenenenre KUCIOTHOCTH BOJIBI.

B crexnsHHBIN OHOKC HamUTh HCCIEAYEMYIO BOIY, TMOTPY3UTh B BOJY IOJOCKY
YHHUBEpPCATbHOW WHIMKATOPHOW Oymaru U OBICTPO CpPaBHUTH MOJMYUYEHHBIH LBET Oymaru co
CTaHJIaPTHOM ILIKaJION YHUBEPCAJIbHOTO UHIAUKATOpa. Pe3ynpraT 3aHecTu B Tabi. 6 u 3.

Tabnura 6 Pe3ynbraTel ncciae10BaHUS KUCIOTHOCTH BOJIbBI



Homep [TokazaTenn

npoObl [|BeT nHaAHKaTOpHOIT Gymaru pH
|
2

OmwiT 4. Onipeienienre cofepKaHus CyabhaToB.

[IpenBapuTensHO ClieAyeT MPOBECTH KAYeCTBEHHOE ompeeneHue cynbdartos. s aToro
B poOUpKyY HaiuTh 10 cM® ucbITyeMoi Boasl, 100aBuTh 0,5 cM® consHoi kucnotel (1:5) u 2
cM3 5%-Horo pacTBopa xjopuaa Oapus. [Ipodupky ocTOpoKHO BCTpsixHYTh. [losiBieHne Gemoit
MYTH yKa3bIBaeT Ha cojep)kaHue B Boje cylbdar-uona. YtoObl yOeIUTHCS, YTO HAOIIIO1aeMBbIii
0caZiok o0pa3oBaH HMMEHHO cynbpaTamu, a He ¢ocharamu wmu KapOOHATaMH, 4YacTb
MOJTy4eHHOTO PacTBOpa OTAEIUTh B APYTYIO MPOOUPKY U T0OABUTH HECKOJIBKO Karlelb COJISHOM
KUACIOTHI. Ecu ocaiok He pacTBOPSIETCS B COJISTHON KUCIIOTE, 9TO yKa3bIBaeT Ha HAJHMUYUE B BOJIE
cynbdar-uoHOB. [ MONYKOJIMYECTBEHHOTO  OMpeleieHHs Cyab(haT-MOHOB  CPaBHUTH
HCCIIEYyEeMbI PacTBOpP CO CTaHJAPTHOW Imikanou (tabn. 7). Pesynbrar onmpeneneHus 3aHECTH B
Tabn. 3.

Tabnuia 7 CrannaprHas nikania Juisi ONPE/IENIEHUs COIEPKAHNUS CYTIb(AaTOB B BOJIE.

Homep npobupkn 1 2 3 4 5 6

KonuuecTBo cyasdaTo, Mr/min 10 20 50 100 200 | 400

OmnwiT 5. Onpesienienre coepKaHus XJI0PUIOB.

B npo6upky Hamuth 5 ¢cM® Boabl U 106aBuTh 3 — 4 Kamm 10%-HOro pacTBopa HHTpaTa
cepebpa. [losiBneHue ocanka WM MyTH yKa3blBaeT Ha MPUCYTCTBUE B Bojae xiopuaos. 13 Ilo
TabJ. 8§ MPOBECTH MOJYKOJIUYECTBEHHOE OlpeaeneHre XjaopuaoB. st Toro 4ytobsl yoenuTscs,
9TO 0CaJOK 00pa3oBaliCs 3a CUET XJOPUAMOHOB, B MPOOUPKY M00ABUTH HECKOJBKO Karelb
a30THOM KucioTel. HepacTBopuBIIMIiCS OCaAOK WM MYTh CBHJIETEIILCTBYET O COAEP)KAHUU B
BOJIC UIMEHHO XJIOPHJIOB. Pe3ynbTaTel onpeneneHus 3aHECTH B Ta0II. 3

Tabnuua 8 JlaHHbIE 17151 ONpeAeIeHUs] COAePKAHUS XIOPHJIOB B BOJIE

XapakTepuCTHKA 0CAKa WIH MYTH CogepkaHue XJI0pHIOB, M/
OnanecueHuus uiam cnadast MyTh 1-10
CunbHag MyTh 10—-50
O0pa3ylTes XJ10NbA, 0CAKIAKTCH HE Cpazy 50-100
Benslii 00beMHBIH 0caI0K bonee 300

OmebIT 6. Onpenenenue conaepxanus Gocdaros.

B xumuueckuii crakan o0béMom 100 cm® Hamuts 50 cM® po6BI Boabl, 100aBUTH 1 M3 CONAHOM
kucaotel (1:5), 1 cM® pactBopa MonmbGaara aMMOHMS M 1O KalUlsM BBECTH PACTBOP XJIOpUJA
onoBa (Bcero 3 kamuu). Ilo HMHTEHCMBHOCTH OKpacku IOJIy4EHHOTO pAacTBOpa CYIST O
KosngecTBe (GochaT-uoHOB B ucciaeayemMoi Boje (Tabia. 9). Pe3ynbTaThl HCHIBITaHUN 3aHECTH B
Tabm. 3.

Tabnuna 9 lannble 11 onpeaeneHus cogepxkanus (pochaToB B Boze

Oxpacka pacTBopa Copaepxkanue ocdaros, Mr/n
Ceetno-ronybas 0,1-10
["onyOas 10 —45
Cunss bonee 45

OmeiT 7. Onipeienienre coiepKaHus KaTHOHOB JKeJie3a

Jist onpesiesieHds COIEPKaHUs B BOJE CONed jkene3a HamuTh 10 oM’ WccienyeMol BOIbI B
MEpHYI0 KoyOy, 100aBuTh 1 cM’ CepHOM KHCIOTBHI (I co3maHus Kuciod cpemsl). [lanee
npubaButh 5 cM’ 10%-HOro pacTBopa CyJib()OCATUIUIOBON KUCIOTEI. PacTBOp JOJIUTH 10 METKU
JUCTUUINPOBAHHOM BOJIOM M mepeMemars. [isi cpaBHEHMs C pacTBOPAMH CTAHJAPTHOM IIKaJIbI
IIPUTOTOBJICHHBIM PAaCTBOP HAIUTh B MPOOUPKY 10 YPOBHS, OJMHAKOBOTO CO CTaHIApTHBIMHU
pactBopamu. OKpacKy CpaBHMBaTh, paccMaTpuBas pacTBOPbI CBEpXy. B mpucyrcTBuum HOHOB
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JKelle3a pacTBOP OKpalIuBaeTcs B po30Bbii 11BeT. [1o cTanmapTHo mkane (Tabdn. 10) onpenenuTs
COZIEp’KaHUE B BOJIC KATHOHOB JKeJIe3a.

Tabmuma 10 CT_aI—_I,I[apTHa}I IIKasIa JJIs ONIPE/ICIICHHUS CO/ICPIKAHMS KATHOHOB JKENe3a B BOJIC.
Howmep npobupku | 2 3 4 5
Cojaep:kaHne KATHOHOB Xkene3a, Mr/ 0,05 | 0,10 0,15 | 0,20 ] 0,30

Copep:kaHne KaTHMOHOB jkelie3a B mMpoOe BOABI CUMTATh PaBHBIM TOMY 3HAUEHHUIO, KOTOPOE
COOTBETCTBYET CTaHJApTHOMY pAcTBOPY ILIKaJbl C OKpPackoil pacTtBopa, Hambosee OJIM3KOM
oKpacke mpoOsl. Pe3ynbrarel 3aHecTu B Tao1I. 3.

Ombit 8. OnpezienieHue CoaepKaHus KAaTHOHOB CBUHIIA.

B npoGupky momectuts 5 cM’ mpobbl, pubaButs 0,5 cM’ pacTBopa xpomata Kanus. OKpacky
MOJIY9IE€HHOTO PACTBOPA CPABHUTH CO CTAHAAPTHOM mikanoi (Tadm. 11).

Tabnuna 11 CrannapTHas mkana Jiisl ONpeieieHns Coiep KaHus KaTHOHOB CBUHIIA B BOJIE
Homep npobupku | 2 3 4

Copep:xkanmne karnonos ceunua, mr/n | 0,01 | 0,05 | 0,10 | 0,50

[Tomy4enHslii pe3yibTaT 3aHecTd B Ta0J1. 3. Cenarh BBIBOJ O KAUECTBE UCCIIEAYEMOMN BOIBI.

Conep:xaHue oT4yeTa
Taomuma 3 Ousnko-xuMuYecKre IoKa3aTeaIn KauecTBa BOIbI

[lokazaTens [Mony4eHHBIH HopmaTHeHBIi CooTBercTBHE
pe3yabTar MoKasaTelnb HOpME
3anax He Gonee 2 6annos
[{BeTHOCTE He 6onee 20"
KHCIOTHOCTE pH=6,5-17.5
Copaepaxanue cyabdaros 400 mr/n
Coaepixanue XJIOPHJI0B 300 mr/n
Copaepxanne docdaros 45 mr/n
Copnepixanue xenesa 0,5 mr/n
CopepikaHuie CBHHLA 0,03 mr/n

KonTpoJbHbIE BOPOCHI
1. I'pynnel mokaszaTesnei, XxapakTepU3yoIUX Ka4yeCTBO MUThEBOM BO/IBI.

2. I'mruenndeckas XapaKTCPUCTHUKA OPTraHOJCHUTUYCCKUX IoKa3aTeieil KadecTBa BOObI H
MCTOJBI UX OIIPEACIICHUS.

3. I'urueHn4eCcKoe 3HAUCHHE KECTKOCTH ITUTHEBOM BOABI 1 METOJ €€ ONPCACIICHUS.
4. I'nrueHnYecKoe 3HaUYeHUE 3arpsA3HCHUS BOJAbI OPTaHUYCCKUMH COCAUHCHUSAMUA.

5. XuUMHUYECKHE TIOKa3aTelld, XapaKTepU3yloUIUe 3arpsi3HEHHE BOJbIl, U METOAbl HUX
ompeeeHusI.

6. CymHocTh OMOXMMHMYECKHX IPOIIECCOB MPEBPAIIEHHUS a30TCOACPIKAIINX BEIIECTB B BOJIE.

Cnncok JurepaTtypbl, peKOMeHAyeMbli K HCI0JIb30BAHUIO 110 JAHHOH Teme
OcHoBHasi uTepaTypa:

1 IIpoxopog, b. b. ConmansHas skosorus : yaeOHuK s By30B / b. b. IIpoxopos. - M. :
Axanemus, 2012. - 413 c. - (Breiciiee mpodeccuonansHoe oOpazoBanue). - bubdmuorp.: c.
407-409.

2 CtpaxoBa, H. A. Dxonorus u npupogonoias3oBanue : yued.mocooue / H. A. Ctpaxona, E.
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B. Omenpuenko. - PoctoB H/]] : ®denuke, 2011. - 253 c. : un. - (Beiciiee obpa3zoBanue). -
bubmuorp.: c. 253.

JlonoIHNTeIbHAS JINTEpaTypa:

1 JlozanoBckast, . H. Dkonorus u oxpana 6uochepsl mpu XUMUYECKOM 3arps3HEHUH :
yueb.nmocodue ams By3oB / M. H. Jlozanosckas, 1. C. Opnos, JI.K. CanoBHukosa. - M. :
Bricmias mkomna, 1998. - 288 c. : wi. - bubnuorp.: ¢.285

2 Mapeus, B. K. IIpoMeiienHas sxosorus : yue6.mocoodue / B. K. Mapsun ;I1ens. roc. yn-
T apXUTEKTYPHI U cTpouTenbCTBa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 Hlunos, U. A. Dkonorus : yueOnuk / U. A. [unos. - U3x. 4-e, crep. - M. :Beicmas
mkosa, 2003. - 512 c. - bubnuorp.: c. 510.

Humepunem-pecypce:
1 http://window.edu.ru/ — eanHOe OKHO JOCTYyIa K 00pa3oBaTeNbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckas Ou0IMOoTeKa OHIAWHY.

3 http://catalog.ncstu.ru/ — 3ME€KTPOHHBIN KaTaaor acCOUUAIUH SIIEKTPOHHBIX OHOINOTEK
y4eOHBIX 3aBenieHnid u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 00pa3zoBaHUe

6 http://ecograde.bio.msu.ru — Undopmannonnas cucrema «DyHnaMeHTaIbHbIE TPOOIEMBI
OIICHKH COCTOSIHUS 9KOCHUCTEM U IKOJIOTHYECKOTO HOPMHUPOBAHUS

Tema 3. OCHOBBI 3K0JI0rH4€CKOIr0 HOPMUPOBAHUS

JlaboparopHasi paborta 2. [IpuroroBjieHne U IKCIPeCC-aHAIN3 MOJIeJIbHONH CMeCH CTOYHBIX
BOJ

Ilens paboOTHI: 03HAKOMUTHCS C XapaKTEPUCTHUKON MPOMBILIUICHHBIX CTOYHBIX BOJ H
[IPUTOTOBUTH  MOJEIBHYK0  CMECb, COOTBETCTBYIOIIYIO  CTOYHOM  BOJE  3aJaHHOIO
IIPOMBIIIJICHHOTO  MPOW3BOJCTBA;  ONPEACIUTh € IIOMOINBIO  DKCIPECC-TECTOB U
KOJIODUMETPUYECKOH LIKAJIbl COACPKAHNE HOHOB-3arpsI3HUTEIIEH B MOICIIBHON CMECH.

@opMupyemMble KOMIETEHIIUN WIN UX YaCTH:

Kon DopmyIUpOBKa

[IK-1 CrniocoGeH opraHn3oBaTh KOHTPOJIb KauyecTBa MPOAYKIMU Ha BCEX CTaUAX
IPOM3BOJCTBEHHOIO IIPOLECCa

Teopernyeckas 4acTb

XapakTepucTUKa TMPOMBINIJICHHBIX CTOYHBIX BOJ MHOTHE TPOMBINUICHHBIE U
XO3SIICTBEHHBIE TPOIIECCHl CBS3aHBI C O0pa30BaHHMEM CTOYHBIX BOJ, COJIEPKAIINX TOKCUYHBIE
BemiecTBa. CTOYHBIE BOJBI — O3TO BOJIa, BO3BpamlaeMas B OKPYXAIOIIYI Cpeay IMocie
HCIIOJIb30BaHUS.

K cTouHBIM BOstaM OTHOCSATCS:

-KaHaJN3alMOHHEBIC BOBI;

-COpPOCHI MPOMBINIIICHHBIX TTPEANPUATHIA,

-IPEHAXHBIEC BOJIBI;

-OTXO/JIbI CEJIbCKOXO3SICTBEHHBIX (PepM;

-CTOKH C TIOJIeH ¢ pacCTBOPEHHBIMU B HUX yIOOPEHUSMU U MECTUIUIAMU;
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-HarpeTsle BOJbI CUCTEM OXJIAXKICHUS U T. 1.

OcCHOBHBIE BelIECTBA — 3arpsA3HUTENN, COJEpIKAIIMECS B CTOYHBIX BOJAX pa3IMYHBIX
MIPOMBIIIJICHHBIX TIPOU3BOJCTB, IPUBE/ICHBI B Ta0. 1.

Baxneimed 3amadeii B yCIOBMSX IPOMBINIJICHHOTO PAa3BUTHA W BPEMEHHOU
HEM30€XKHOCTH TIOMaJaHUsl OTXOJOB B BOJHbIE OHMOIEOLIEHO3bI SBISETCA YCTaHOBJICHUE
JIOMYCTUMBIX Harpy30K Ha BOJIHbIE OOBEKTHI B pe3ysIbTaTe BOJAONOTPEOICHUS.

Boponorpebienrie — 3TO HCIONB30BaHME BOJIbI, CBS3aHHOE C U3BATHEM €€ U3 MecCT
JIOKQJIM3allUM C YACTUYHBIM MJIU MOJIHBIM 0€3BO3BPAaTHBIM PAaCXOJOBAHHUEM M C BO3BpAIICHUEM B
UCTOYHUKH BOA03a00pa B 3arpsA3HEHHOM COCTOSHUU. OOBIYHO KOHTPOJIIO TO/BEPraroTCs
HaumbOosee onacHble BEIIECTBA, CIOCOOHBIE HAKAIUIMBAThCsl B JIOHHBIX  OTJIOXKEHMSIX,
NepeaaBaThecs M0 TPOPUUECKUM LEMSAM, B YACTHOCTH TSDKENBIX METANIOB, TAKMX Kak JKele3o,
Me€/lb, HUKEIIb, IUHK, XPOM U JPYTHE.

Tabmuua 1 OcCHOBHBIE BEIIECTBA-3arPS3HUTENIM BOAHBIX OOBEKTOB U XapaKTepHbIE
VCTOYHMKH 3arpsi3HEHUIN

OcHoBHble GoOpMBI Tun npoMBILIIEHHOTO IJIK & BOZIE
3arpsizHuTelL
JarpA3HUTENS NIPOH3BOACTBA BOJ0OEMOB, MI/JI
" XnopHpoBaHHE  CTOHMHBIX
AKTHBHBII
s Cl,, ClO BOJ, TMPOM3BOACTBO Je3uH- | He nonyckaercs
aop (pULHPYIOLIHX CpeaCTB
i TpaBunbHble 1exa, kpaiie-
Kenezo (11, 24 3+ P % o A
) Fe*", Fe HHE TKaHei, NMpPON3BOACTBO 03
PeakTHBOB
Menb Cu” [anbBaHHYeCKHe Liexa 1.0
- =
Huxkens NI~ ["ansBaHu4ecKne Lexa 0,1
[IpousBoacTBO  MHHEpalib-
Hutpatsi NO; HBIX ya00peHuii, a30THOI 45
KHCJIOThI
Kpawmenne CepHUCTBIMH
Cynbhuast S, HS , H.S KpacuTensamu, pasnoskenue | He nonyckaercs
OenKOBBIX COeAMHEHMIl
B TTpp——— [anbBaHWYeckne W Kpa- " b
Xpow (111, VI) cr, Cros”, ! e Pa- 10,05 nns Cr*,
) i : 2 CHIIbHBIE uexa, AayDdieHue il oy
p Cr,04 fexa, Ay 0,5 s Cr
KOW

JKene3o MOCTOSHHO MPUCYTCTBYET B MOBEPXHOCTHBIX M MOA3EMHBIX BOJax. Bricokoe
coJiepKaHUe KeJie3a B MOBEPXHOCTHBIX BOJAaX YKa3bIBAET Ha 3arpsi3HEHHUE WX MPOMBILUICHHBIMU
CTOYHBIMHU BOJAMH, OCOOCHHO IMMPOMCTOKaAMHU METaNI000padaThIBAIOIITUX MPOU3BO/ICTB.

Menp B NOBEpPXHOCTHBIX BOAAaX MPHUCYTCTBYET B peE3yibTaTe 3arps3HEHUs] CTOUHBIMU
BOJIaMH MPEANPUITUN XUMHUUECKON, METAJUTypruyeCcKOi MpOMBIIIIIEHHOCTH. ICTOUHHKOM Menn
B BOJIE MOXET OBITb KOPPO3UsS METAUIOB WKW MEAbCOIACPKAIMIMX METAUTMUYECKUX YacTeH,
CONPUKACAIOIINXCA C BOJIOM.

Hukens MoOXeT mNpUCYTCTBOBAaTH B CTOYHBIX BOJAX METALIO00pa0aThIBAIOIINX H
XUMHUYECKUX TIPEATNPUATHH.

XpoM MPHUCYTCTBYET B CTOYHBIX BOJaX METAINIOO0padATHIBAIOMIUX U XUMHUYECKUX
MPOU3BOJCTB, KOKEBEHHBIX 3aBOJIOB M 3arpsA3HEHHBIX CTOKAMH J3THX MPOU3BOACTB
MOBEPXHOCTHBIX BOJIAX.

Kpome TOro, crouneie BOIBI cOAepKaT pa3IMYHbIE OpPraHUYECKHe coeauHeHus. [ns
KOKIOr0 MPEeANpHsTHs JOJDKEH YCTaHaBIMBAThCA MpeaenbHo nomycTumblii copoc (ITHC)
Bpenubix BeniectB. CornacHo 17 'OCTy ITC BpenHoOro BemecTBa — 3TO €ro Macca B CTOYHBIX
BOJ[aX, MAaKCUMAJIbHO JIONyCTHMasi K OTBEJEHUIO C YCTAHOBJIICHHBIM PEKMMOM B JJAHHOM ITYHKTE
BOJHOTO OOBEKTa B eAuHUIly BpeMeHu. C 1enpro oOecrneueHuss HOPM KadecTBa BOJABI B
KoHTpoJibHOM nyHKTe [1JIC ycTaHaBnuBaeTcs ¢ y4eTOM MpeAebHO JOMYCTUMBIX KOHIEHTpaIui
(ITIK) Bpennbix BemiecTB. KOHTponbh KadecTBa CTOYHBIX BOJ| MPEIyCMATPHBAET OIPEICICHHE
OpPraHOJIEITUYECKUX TOKa3aTeled BOJbI (LIBET, 3amax), XUMUYECKOTO MOTPEOICHUsT KUCIOpoaa
(XTIK), xommyecTBa pacTBOPEHHOTO B BOJAE KHUCIOPOAa, a TaKkKe €ero OWOXHMHUYECKOTO
notpebnenus (bIIK), pH cpenpl, comep:kanusi B3BEIICHHBIX YaCTHIl M KOHIIEHTPALUU BPEIHBIX
BEIIECTB.

12



XumuueckuM — norpebnenuem  kucnopona  (XIIK)  HasbiBaeTcs — BeJIMYMHA,
XapakTepHu3yromias oblee coaepKaHue B BOJIE BEILIECTB, CIOCOOHBIX OKUCIATHCS (TPOTYKTHI
pacraga OpraHMYeCKUX COCIMHEHHUH W JIETKO OKMCISIOIIMECS HEOPraHWMYeCKHe COCIMHEHHS).
Bemunna XIIK BeIpakaeTcsi KOTMYECTBOM MIJLTMTPAMMOB KHUCIOpOAa, HEOOXOIUMOTO ISt
OKHCIIEHHs BEUIECTB, cojepkaiuxcs B 1 am’ Bozbl. OOBIYHO OKUCIIEHUE MPOOLI CTOYHOM BOJIBI
MPOU3BOAUTCS OMXpOMATOM Kaiivs B cepHoM kuciote. CopepkaHue pacCTBOPEHHOTO KHUCIOpoa
OIPENENIAIOT B CTOYHBIX BOJAX, HPOIIEAIINX XHMHUYECKYI0O WJIH OHOXMMHUYECKYIO OYHCTKY,
nepes crnyckoM B BojoeMbl. CopaepaHHE pPacTBOPEHHOTO KHCIOpOJAa HU3MEPSAIOT B MI/IT U
IIPOLEHTaX II0 OTHOIIEHUIO K PaBHOBECHOW KOHIEHTpAaUUW KHUCIOpOAAa NpU JAHHOU
temneparype. OnpeieneHrie OCHOBaHO Ha PEakMy pacTBOPEHHOTO KUCIOPOJA C TUAPOKCUAOM
Mapraiiia M OIpeJleIeHUH OOpa30BaBIIMXCS BBICIIMX IO CTENEHU OKHUCICHHUS COCIUHEHUMN
Maprania. Mcrnonb3yroTes Takke KOJIOPUMETPUUYECKHE METObl, OCHOBAHHbIE HAa H3MEHEHHH
MHTEHCUBHOCTH I[BETa COCIUHEHUH, KOTOpble O00pa3yloTcs MpH PEaKUUH CIeHUaTbHBIX
KpacHUTeIEeH U CTOYHOM BOJBI.

[Ton OwmoxumuyeckuMm notrpebienuem kucnopoaa (BIIK) mnoHumaercs KOIMUECTBO
KHCIIOpOJla B MI/J, HEOOXOAMMOE MJi OKUCJICHHMS] OpPraHWYecKUuX MpuMeceil a’poOHBIMU
MukpoopranusMamu. Ormpenenenve bBIIK BeimosnHsAeTcs Ha OCHOBE aHanu3a H3MEHEHHUS
COJIEp’KaHUSI PACTBOPEHHOTO KUCIOPOJA C TeUeHHEM BpemMeHH. Bennunna pH sBasiercss Mmepoi
AKTUBHOM KHCIIOTHOCTH BOJBI, CO3JAIOLICICS B pe3yJbTaTe B3aUMOJIECHCTBUS PACTBOPEHHBIX
AIIEKTPOJIMTOB U razoB. 3HaueHue pH ompexnensercs 3MeKTpOMETPUUECKUM (C UCTIOIb30BaHUEM
npubopoB — pHMeETpoB) MM KOJOPUMETPUUYECKHUM MeToaoM. Koiopumerpudeckuid MeTon
OCHOBaH Ha CBOMCTBE MHAMKATOPOB MEHSTH CBOIO OKPAacCKy B 3aBHUCHMOCTH OT KOHLIEHTpallUu
BOJIOPOJIHBIX MOHOB. ColepkaHue B3BEIICHHBIX BEIIECTB (MI/J) B BHUJE OCaJKa OINpeNeNseTcs
nyTeM (GUIbTPOBaHUS yepe3 OyMa)KHbIE WM CTEKJISIHHbIE (DMIIBTPBI HIIM BBIMTAPUBAHUEM MPOOBI
HCCIIElyEMOU BOJIBI.

ObopynoBaHue U MaTepuaJIbI

Kpucrannmueckue BemiectBa: xjopHas wu3Bectb CaOCl,, 1IeCTUBOAHBIN XJIOpUZ JKejes3a
FeCls-6H,0, xene3nsiii kynopoc FeSO47H,0O, mennsiii kynopoc CuSO4 5H,0, mectuBoaHbIN
xyopun Hukens NiSO46H,O, nutpar xamus KNOs, cynbdun nHatpus Na,S, mecTuBOIHBIN
xsopua xpoma CrCly-6H,0, xpomar kanus K,CrOs, MepHbie Ko6b1 eMKocThio 100 cM’, uacoBbie
CTEKJIa, CTEKJISITHHbIE BOPOHKH, BEChl aHATUTHYECKHUE;

DKcIpecc-TeCThl A MOJIyKOJIMYECTBEHHOIO OIPEIEIEHU CYMMapHOIro coaepxkaHus 2- u 3-
BaJICHTHOT'O jKeJie3a, aKTUBHOTO XJIOpa, XpOMaT- U HUTpaT-uOHOB. KomopumeTrpuyeckue miKabl
JUI TIOJTyKOJIMYECTBEHHOTO ONIPEAEICHUS COACpKaHUsI MOHOB M€, HUKEIS U TPEXBAJIEHTHOIO
xKenesza, nepekuch Bomopona H,O,, rumpoxcun Hatpus NaOH, yacoBble CTEKIa, TUHIIET,
npobupku ooseMoM 10 cm’ .

Yxka3aHus no TexHukKe 0e30MaACHOCTH
Hcnonb3yemple NpU BBINOJHEHWH aHAJIW3a pacTBOPBI, PEAKTUB, IOCYJa W JPyTHE
COCTaBHbIC YaCTH KOMIUJIEKTA TOJDKHBI OBITh MPEIBAPUTEIHHO OCMOTPEHHBI.

[Ipu ocMoTpe npoBEpSIOT:

1. [1en0CTHOCTE M TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OTcyTcTBHE MOBPEXKACHUNH MEPHON TOCYAbI, MPOOUPOK, KOHTPOJIBHBIX LIKAT U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO Ui HCIOJIb30BAaHUs peakTHBa (pacTBOpA) WIIM TOCYAbI
TpeOOBaHUSM METOJIMKHM aHalu3a, T.€. HAJIMYME XOPOIIO M OJHO3HAYHO YUTAEMOMN STHKETKH,
METOK Ha MEPHOU MOCYA€ U T.II.

[Tocne mpoBeneHMsl aHanu3a MEpHBIE CKISHKM W IHIETKU CIEAYET IPOMBITH YHUCTON
BOJIOM, CKJISTHKM C pacTBOpPaMH HEOOXOJIUMO I'e€pMETUYHO 3aKPBITh U YJIOXKHUTh B MECTa Ui UX
XpaHEHMUS.

Bxogsmue B cocTaB KOMIUIEKTAa PEAKTHBBI T€PMETHYHO YIMAKOBaHbI BO (DJIAKOHBI U HE
MIPEACTABISIIOT OMACHOCTH IPU XPAaHEHHH. XOTb KOMIUIEKT HE COJAEPKUT SIAOBUTBIX U
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CHJIHOJICHCTBYIOIIMX BEIECTB, MPU padoTe ¢ KOMILJIEKTOM HEOOXOJIUMO PYKOBOJICTBOBATHCS
OCHOBHBIMM TpaBUJaMH O€30MaCHOCTH, MPEAYCMOTPEHHBIMU [UIsi pabOT B XMMHUYECKOU
nabopatopuu. B wactHocTH, ipu paboTe B 1a00paTopuu HE JOMYCTUMO:

1. [Tonajianue XUMHUKATOB U PaCTBOPOB Ha CIU3UCThIE 000JIOUKH, KOXKY, OJIEKIY;

2. Ilpunstre nuiy (MUThA);

3. Brpixanue Bo3ayxa ¥ XUMUKATOB, OCOOEHHO MMEIOIIMX PE3KUil 3amax U HaXOJAIIUXCS B
MEJIKOKPHCTAIIIMYECKOM COCTOSIHUU (00pa3yromuX Mbljb);

4. Ilpm pabore CcO CTEKISHHBIMU H3JEIUAMHU U TOCYAOH HEOOXOAMMO CcoOII0AaTh
OCTOPOXHOCTh BO M30€kKaHue TIOPE30B.

[Ipy nmpoBeneHMM SKCHEPUMEHTOB IO  MOJEIMPOBAHUIO  3arpsi3HEHHHA  BO3yXa
NPEIYyCMOTPEHO MCIIONb30BaHUE KOHIIGHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpHOH,
COJITHOM, a30THOW, MypaBbMHOH. [Ipyn momagaHuM KHUCIOT Ha KOXY HEO0OXOJuMO OBICTPO
IIPOMOKHYTh pacTBOp JIOOBIM TaMMOHOM (candeTkoil, BETOLIbI0 U T.I.), MECTO IONaJaHUs
OOMJIBHO IPOMBITH CTPYEHl BOJIbI U BEIMBITH C MBLIOM.

Oco6eHHO omacHbl KMCIOTH IPU TOMNaJaHuM B I1a3a. B 3ToM ciaydae ria3za HEOOXOIUMO

HEMEIIECHHO 00MIILHO MIPOMBITH He CUIILHOM cTpyei BOJBI, 3aTeM
2%-~-HBIM BOJIHBIM PACTBOPOM COJIBI M CPOYHO OOPATUTHCS K BPAUy-CIICIIUAIUCTY.
3aganusa
[IPUT'OTOBJIEHUE MOJEJIBHOW CMECH CTOYHbBIX BO/] [TIPOMBIILIJIEHHOT'O
TUITA

[lonyunre y mpenopaBaresns 3ajaHue: THUII IPOMBIIIIEHHOTO MPOU3BOJACTBA, CTOYHbBIE
BOJIbI KOTOPOTO HEOOXOAMMO CMOenupoBath. llpeiaraercs mpUroToBUTh MOJEIBHYIO CMEChH
CTOYHBIX BOJ TFaJIbBAHUYECKOTO II€Xa, IleXa MO KPAaIIeHUIO TKaHel W JyOJICHHIO KOX, a TakxkKe
1exa Mo MpOU3BOJCTBY Ae3MHPUIMpYyOMMX cpeAcTB. [lonb3ysck Tabn. 1, ompenenute, Kakue
3arps3HUTENIM MOTYT CO/IEP)KaThCsl B CTOKaX BHIOPAHHOTO MPOM3BOJICTBA. BrimumunTe u3 tadm. 1
3HaYeHWs  mpelnenbHO  gomycTuMbIXx  KoHHeHtpamuit  (IIJK)  mns BeIOpaHHBIX
KOMITIOHEHTOB3arpsi3HUTENeH, a u3 tabia. 2 BeIOepuTe BellecTBa, HEOOXOAUMBIE JIsi BBEICHUS B
MOJIETIbHYIO CMECh HY)KHBIX KOMIIOHEHTOB-3arpsi3HUTENeH. BpluuciuTe MOSpHYIO Maccy
BEIIIECTBA, KOTOpOe OyJIeT MCIOJIb30BAHO JUIsl MPUTOTOBICHUS MOJIeNIbHON cMecH. Paccuuraiite,
KaKoe KOJIMYEeCTBO peareHTa HeoOXOJuMO BBECTH B MOJEIBHYIO CMECh ISl JOCTH)KCHHUS
Bennuunsl [1/IK mo dpopmyme:

my, _M, o~
K M’
IJIe Mp — Macca pearenTa, HeobXoauMast it puroToBiienus 1 am® pacteopa ¢ ITIJIK=1;
I[IAK — TabnuyHoe 3HAa4YeHHWE TPEJCNIbHO JOIMYCTUMOW KOHILIEHTpAallMM KOMIIOHEHTa-

3arpsi3HUTENs (cM. Tabu. 1);
Mg — MoJIsIpHas Macca peareHra, KOTOPhIi OyJIeT NCIIOB30BaH ISl TPUTOTOBJICHHSI MOICITHLHOM
cMecH;

Mk — MoJssipHas Macca KOMIIOHEHTa-3arpsi3HUTENs. UTOOBI paccuuTaTh KOJMYECTBO PEArcHTa,
HeoOxoauMoe i npuroToBiaenus 100 cm® MonensHOM cMecu co 3HauenueM I1JIK=1, cnemnyer
Maccy BEIECTBa, BEIYUCIEHHYO TI0 opmysie (1), pazaenuts Ha 10.

Mg
My, = E (2)

Hanee cremyer BbIOpaTh, BO CKOJBKO pa3 Oyner mpeBbimieHo 3Hauenne I[IJIK B
MOJIETILHOW CMEeCH JUIS KaKJI0OTO KOMIIOHEHTa U YMHOXXHTh 3HAYEHHE MAacCChl BEIIECTBA Mgy HA
9TO YHCJIO. DTO W OyJeT BEeJMYMHA HABECKH, HEOOXoaumas JJIsi MPUTOTOBJIEHUS MOJEITHHOMN
CMECH.

Tabmuma 2 BemecTBa, HEOOXOIUMBIC IJII IPUTOTOBICHHUS MOJEIHHOW CMECH CTOYHBIX
BOJI POMBIIIIJIEHHOTO TUTIA
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KDMI‘IOHEHTI}I- PE&KTHBbl IJIA NPHTOTOBINEHHUA M(}B.e_'leOﬁ
3ArpA3HHUTEIH CMECH
Cl,, HCIO, CIO CaOCl,
Fe* FeSO, 7H,0
Fe'' FeCly-6H-0O
Cu* CuS0,-5H,0
Ni*’ NiSO,-6H,0
NO;y KNO;
S”, HS, H-S Na,S
cr’ CrCly6H,0
Cro,~, Cr,0; K,CrO,

Takoil pacueT mNPOU3BOAUTCA TO KaXJAOMy KOMIIOHEHTY, BBIOpAaHHOMY  JIJIst
IIPUTOTOBJICHUSI MOJEIBLHOM CMECH CTOYHBIX BOJ. Pe3ynbTaThl pacuera mpeiCTaBUTh B BUJE
Tabnuiel (mpumep odopmiienns Tabna. 3). Ilom pyKoOBOACTBOM TIpemojiaBaTelisi B3BECHTh
HE00X0JUMOE KOJIMUECTBO PEareHTOB Ha YaCOBOM CTEKJIE HAa aHAIIUTUYECKUX BECAX, C IIOMOILBIO
BOPOHKH KOJHMYECTBEHHO, TO €CTh 0e3 MOoTephb, MEPEHECTH HABECKYy B MEPHYIO0 KOJOy 00BeMOM
100 cM’, cMBIBas BEIIECTBO C 4YacOBOIO CTEKIA M BOPOHKM HEOOJBIIMMH TMOPIMAMU
TUCTUIUTUPOBaHHOM BoAbI. [locie Toro kak Bcs HaBecka OyJIeT mepeHeceHa B KOJOy, AOJHUThH B
KOJIOYy JMCTHUTMPOBAHHYIO BOAY 110 METKH. [IpUTOTOBIEHHYIO MOJENBHYIO CMECh C/aTh
MPENO/IaBaTeli0 C YKa3aHUEM TOTO, KAKME UMEHHO KOMIIOHEHTBI CO/IEPKATCS B HEH.

SKCITPECC-AHAJIM3 MOJEJIBHOM CMECH CTOYHBIX BOJ]

[lomyunte y mnpenopaBaTessi MOAEIBHYIO CMECh CTOYHBIX BOJ ONPEIEICHHOTO THIIA
IIPOMBIIIJIEHHOTO HPEINpPUITHS C YKa3aHWEM COJEp)KalUuXcsd B HEW KOMIIOHEHTOB-
3arpsA3HUTEIICH.

Omnpit 1. Onpenienenre CyMMapHOTO COAEpKaHUsI JKeJIe3a C IIOMOIIBIO «(PeppyM-TecTar.

OT noMoCKN MHAMKATOPHOW Oymaru oTpe3aTh HeOONbIIONW paboyHii ydyacTOK pa3MepoM
He MeHee 5x5 MM. He cHuMast MonMMEpHOro MOKPBITHS, OITYCTUTh MHIAUKATOPHYIO ITOJIOCKY Ha 5
— 10 ¢ B uccnexayemslii pactBop. Uepes 5 MHH CpaBHUTh OKPAacKy HMHIUKATOPHOW Oymaru c
KOHTPOJILHOM IIIKaJo¥, TmpujaraeMod K TecTy. 3a pe3yJibTaT MPUHUMAIOT 3HAYCHUE
KOHIIEHTpAIlUU, COOTBETCTBYIOIIEE OmmkaiileMy 1O OKpacke oOpasiy wmikansl. [lpu
IIPOMEXYTOUYHOM  OKpacke 3a pe3yJpTaT [PUHUMAIOT COOTBETCTBYIOLIUN  HHTEpBA
KOHIICHTpAIUi.

OmeiT 2. OnpeneneHue coAep>KaHus XpPOMaT-HOHOB C TIOMOIIBIO «XpomaT-Tectay. [lpu
3HaueHusIX pH oT 2 10 5 OT MOJOCKM MHIUKATOPHOM Oymaru oTpe3aroT pabouyuil y4acTok
pazmepoM He MeHee 10x10 mMm. Ha paboumii y4yacTOK HAHOCST KaIlIl0 aHAIU3UPYyEMOTO
pacTBopa 10 00pa3oBaHUS PAaBHOMEPHOIO CMOYEHHOTO MSATHA M 4Yepe3 3 MUH CpPaBHHUBAIOT
OKpAaCKy WHJIMKATOPHON OyMaru ¢ KOHTPOJIBHOMN IIKAIIOM.

Oneir 3. OmpezaeneHue conaepKaHUs HUTPAT-UOHOB C TOMOUIbIO «HUTPAT-TECTAN.
Otpe3aTh OT HMHIAMKATOPHOW TOJOCKM pabouuil ydacTok pasmepoM 5x5 MM. He cHumas
MOJIMMEPHOT'O MOKPBITHS, NTOTPY3UTh YYaCTOK B UccaeayeMblii pactBop Ha 5-10 c. Yepes 3 mun
CPaBHHTBH OKPAcKy pabodvero y4actka ¢ KOHTPOJIBHOM IIKAIOMH.

Oneit 4. OnpeneneHue XJopa ¢ NOMOIIBIO TECTa «aKTUBHBIA XJsop». OTpe3aTh OT
MHAVKATOPHOU MOJOCKH OyMaru pabounii ygactok 10x10 MM, HaHECTH KaIlIlO HCCIEAyEMOTO
pacTBopa 110 00pa3oBaHUS PaBHOMEPHO CMOYEHHOro msaTHa. (Cpa3y ke CpaBHUTH OKpAaCKy
pabodero ygactka ¢ KOHTPOJIBHOHN IIKAIIOM.

OmneiT 5. Onpenenenre cojiep>kaHusl HOHOB Meld. sl onpesenieHns coiepkKaHusi HOHOB
MEJIM UCTIONB3YIOT KOJIOPHUMETPUUECKYIO IIKAITy, COAepkKallyto rekcarmanodeppar (+2) mean. 1
CM’ HCCIEIyeMOro pacTBOpa IIOMEIIAIOT B NPOOMPKY, I00aBISIOT K HEMy 2 CM®
JTMCTUITMPOBaHHOM BOJBI M 1 karumo 0,5-MoIsipHOTO pacTBOpa rekcanuanodeppara (+2) xamus
K4[Fe(CN)s]. PactBop mpuoOperaer kopuyHeByr0 okpacky. OKpacKy pacTBOpa CpaBHUBAIOT C
KOJIODUMETPUYECKON IIKAJIOW, NpUHUMAs 3a pe3yJbTaT COJAEpKAaHUE HOHOB MEIM B TOH
poOHpKe, LBET PacTBOPA B KOTOPOIl OJMke BCETro K LBETY MCCIEAYEMOTO pacTBOpa.
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Oneir 6. Omnpenenenue conaep)kaHuss MOHOB HMKend. [[nst ompeneneHMsl coAaepKaHUS
MOHOB HUKEJISl UCIOJIb3YIOT KOJIOPUMETPUUECKYIO HIKAITy, COJAEPIKAIIYIO pa3IMyHble KOJINYecTBa
JIUMETHITIHOKcHMaTa Hukens. K 1 ¢’ uccnenyemoro pactBopa g00aBistiorT 2 Kamwii 1%-Horo
CIIMPTOBOTO PACTBOPA JMMETHIITIIMOKCUMA, 3aT€M 2 CM° BOJBI M 2 KaIUIM KOHIIEHTPHPOBAHHOTO
pacTtBopa ammuaka. O6pazyercsi po30BbIi 0CAJ0K, KOTOPBI PH HHTEHCUBHOM IEepeMEIINBaHUN
pacTBOpa OKpaIIMBAET BECh PACTBOP B pPO30BHIM 1BET. [lyTeM cpaBHEHUS C KOJIOPUMETPUUECKOM
LIKAJION ONPEAETSAIOT COAEPKaHNE NOHOB HUKEIS B UCCIIEyEMOM PacTBOPE.

Oneir 7. OmpeneneHue coiepXaHHs HOHOB 3-BaJleHTHOTO jkene3a. B mpoOupky
noMemaroT 1 ¢cM® MCCIIeayeMoro pacTsopa, 2 M’ IUCTHIMPOBAHHON Boabl, 1 — 2 Karmm 1-
MOJIIPHOTO pacTBopa cepHoil kucioTel, 1 kammo 10%-Horo pactBopa Cyib(hoCaTuIUIOBOMI
KUCIOTH. PacTBOp mpuoOperaer po3oBy0 okpacky. CpaBHHMBaeM NPOOHPKY C HCCIEAYEMBIM
PacTBOPOM C KOJIOPUMETPUUYECKOM ITKAION. 3a pe3ysIbTaT MPUHUMAaeM 3HAYCHHUE, OJrKaiIee mo
IBETY K OJHOM M3 MPOOMPOK KoJOpUMeTpuueckoi mkanbl. Copep)kaHue IBYXBAJIEHTHOTO
&Kellesa OoMpeseNsieM IO Pa3sHOCTH CyMMapHOTO COJAEp)KaHUS Kelle3a, OIpPENeIeHHOIO C
MOMOILBIO  «(peppyMTeCTa», M COACpPKAHUS TPEXBAIEHTHOIO Kelle3a, OIPE/IETICHHOro IO
KOJIOPUMETPUYECKOM HIKaJeE.

OnbiT 8. OOHapyxeHHE B pacTBOpe Cyib(puI-MOHOB. HopmaTuBBl He JOITyCKaroOT
CoJiep’)KaHus B BOJE CYJIb(UI-MOHOB, IO3TOMY HAJIMYUME WIH OTCYTCTBHE JSTHX HOHOB
oOHapy>KMBaeM KaueCTBEHHOW peakiuel ¢ HUTpaToM Kaamus. Ilpum Hamuuumu B pacTBope aaxe
HE3HAYUTEJIbHOTO0 KOJMYECTBA CYJIb(UA-HOHOB PACTBOP IMoOcie 100aBIEHUS KaIuld HHUTpaTa
KaJMHsI IPHOOPETET KENTOBATYIO0 OKPACKY WIIM TOSBUTCS Jierkoe noMmyTHeHue. Eciu B pacTBope
BBICOKAsl KOHIICHTPAIUA CYyIb(UI-HOHOB, TO 00pa3yeTCs KEJIThII 0CaloK CyIbpuaa KaaMusl.

Onmeir 9. OmnpeneneHue coaepkaHusl TpexBaleHTHOro xpoma. llocie Toro, kak
MIPOM3BENICHO OIpe/eTIeHHEe XpoMaT- U OMXPOMATHOHOB, MPUCTYMAIOT K ONPEAENICHUI0 HOHOB
TpexBaJeHTHOro xpoma. Jljst aToro K 1 cM’ MccieayeMoro pacTBopa J00aBiIsAIOT M0 KarisaM 2-
MOJIIpHBIA pacTBOp THUAPOKCHIA HATpus A0 0Opa3oBaHUs OcajKa THAPOKCHAA Xpoma, aajiee
N00aBISAIOT W30BITOK IIEJOYM Ui IIOJIHOTO PAcTBOPEHUs] THUAPOKCHIAa U 00pa3oBaHUS
ruapokcokoMiiekcoB. JloGasmstor 1 kammo 30%-voro mmm 10 kamens 3%-HOTO pacTBOpa
nepekucu Bogoponga H,O, u HarpeBaroT. OOpasyercss KenTblii pacTBOp XpomaroB. J[lamee
OTpesieNieHNe MPOBOJIAT C MOMOUIbIO «XpOMAaT-TeCTa», KaK OMHCAHO BbIIIE. 3a pe3yibTar
IIPUHUMAIOT PAa3HOCTb MEXAY OIpPENEICHUEM CYMMAapHOIO COJAEpPKAaHUS XpPOMaT-HOHOB (B TOM
qlCclie U MOCJIe NepeBo/ia TPEXBAJICHTHOIO XpoMa B XpOMaThl) U MEPBOHAYAIBHBIM KOJIMYECTBOM
XpOMATOB, OTIPEJICIEHHBIX B Hauajie padoThl. Pe3ynbTaThl onpeaeneHus MpuBoAsT B Ta0I. 4.

Conep:xxaHue oT4yeTa
Tabmuia 3 XapakTepucTHKa KOMIIOHEHTOB-3ar psI3HUTEIICH

m
HaBEC~
KH

KomMnoneHt- dopmyna mg B IlpeBbie-

My | TIIK m m p
3arps3HUTENb ¥ A peareata | © | 1aw’ || mme IJIK

Komnonenr |
Komnonent 2

Tabnuua 4 Pe3ynbTaTsl 2KCIpecc-aHaau3a MOJIEIbHON CMECH CTOYHBIX BOJ

Konmnuecrso
KOMIIOHEHTA, K
M/ M

KomMnonenr-
3arpA3HUTEb

Komnonenr |
KomMnonenr 2

KonTposabHbie BOpochl
1. Kakue BOIBI Ha3BIBAIOTCA CTOUYHBIMU?
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2. Buspl CTOYHBIX BOJI.

3. Yro naseiBaercs I1JIC?

4. aiite onpenenenue [1IK.

5. O0psacuaute norstus XI1IK u BITK

Cnncok JuTepaTypbl, peKOMeHAyeMbli K HCI0JIb30BAHUIO 110 TAHHOI Teme
OcHoBHasi iuTEpaTypa:

1 IIpoxopog, b. b. CornmanbsHas skosorus : yaeOHuK i1 By30B / b. b. IIpoxopos. - M. :
Axagemusi, 2012. - 413 c. - (Bricuiee npodeccuonanbHoe o0pa3oBanue). - bubnuorp.: c.
407-409.

2 CtpaxoBa, H. A. Dxonorus u npupogonoias3oBanue : yued.mocooue / H. A. Ctpaxona, E.
B. Omenbuenko. - PoctoB H/]J] : @enukc, 2011. - 253 c. : wi. - (Beiciee oopa3oBaHue). -
bubnuorp.: c. 253.

JlonoIHMTeIbHAS JIUTepaTypa:

1 JlozanoBckas, 1. H. Dxomnorus u oxpana Ouochepsl Npu XUMHUECKOM 3arps3HEHUH :
yue6.mocobue mis By30B / W. H. Jlozanosckas, J1. C. Opios, JL.K. CagoBaukoBa. - M. :
Bricmias mikona, 1998. - 288 c. : ui. - bubauorp.: ¢.285

2 MapsuH, B. K. [Ipomerimmennast sxosnorus : yued.mocooue / B. K. Mapsun ;I1eHs. roc. yH-
T apXHUTEKTYphI B cTpouTenbeTBa. - [lensa : IIITYAC, 2007. -198 c. wi. — bubnumorp.: c.
196

3 [Iwnos, U. A. Dxomnorus : yueonuk / . A. Illunos. - U3n. 4-e, crep. - M. :Bricmas
mikona, 2003. - 512 c. - bubnwuorp.: c. 510.

Humepnem-pecypcut:
1 http://window.edu.ru/ — eawHOE OKHO JAOCTYIa K 00pa30BaTEIIBLHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuterckas 6HOIMOTEKa OHIANHY.
3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaJIOT aCCOIUAIUH JIEKTPOHHBIX OMOIMOTEK
y4eOHbIX 3aBefieHnit 1 oprannzanuiit CKOO
4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHue

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctema «DyHIaMeHTaIbHbBIE TPOOIEMBI
OLICHKH COCTOSTHHSI DKOCHCTEM U SKOJIOTHYECKOTO HOPMHPOBAHHSD»

JlaboparopHnasi padora 3. OGecuiBeunBaHue CTOYHBIX BOJI KOAryJsiliuei

[ens pabotel: M3ydeHue Koaryssiiid Kak METOJa OYMCTKH M OOECIIBEYMBAHHS CTOYHBIX
BOJL.
dopmupyeMble KOMITIETCHIIUH WA X YacTH:

Kon DopMyIHpPOBKa

TIK-1 CriocobeH oprann3oBaTh KOHTPOJIb Ka4eCTBa MPOAYKIIMHN Ha BCEX CTAAMAX MPOM3BOACTBEHHOTO Mpolecca

Teopernyeckasi yacTb

OmHuM W3 pPacTpPOCTPAHEHHBIX METOJOB OYHUCTKH TPOMBIIUICHHBIX CTOYHBIX BOJ OT
B3BEIICHHBIX BEIIECTB C MaJlbIM Pa3MEpOM YaCTHI] SBISETCS 00pabOTKa MX KOAryJIsHTaMH H
(bIOKyISIHTaMH.
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Koarymnsamus — 3To nponecc yKpynHeHHs: JUCTIEPCHBIX YacTHI] 3a CUET UX B3aUMOJIEHCTBUS
u oO0benuHeHus B arperarbl. Koarymsmus 3akirodaercss B TOM, YTO B BOJY BBOJSAT BEIIECTBO,
KOTOPOE MOXET HeHTpaIu30BaTh OOBIYHO NMPHUCYTCTBYIOIINE B BOJIE OTPULIATEIBHO 3apsSHKEHHBIX
KOJUTOMIHBIE YaCTHIIbI 3arpsiI3HEHUI M MHTEHCU(ULIMPOBATD MPOLIECC OCAKIEHHUS. JTO BEIIECTBO
Ha3bIBAETCS KOATYJISTHTOM.

B pesynbpTare Kkoarynslu{ YCTaHaBIMBAIOTCSI MYTHOCTh W IIBETHOCTh BOJbI, MOXET
CHMJKaTbhCsl MHTEHCUBHOCTD IIPUBKYCOB U 3aI1aXO0B.

Ha nepBoM aTamne nociie BBeIeHUs! KOAryJIsiHTa B OYMILAEMYIO BOJLy IPOUCXOIUT THIPOIU3
ero ¢ oOpa3oBaHMEM MHUIIEIUI, T.€. arperaroB MOJIEKYJ, aTOMOB, HOHOB, U3 KOTOPBIX COCTOUT
KOJUTOMJIHAs CUCTeMa M TMOCIEYIOIIMM arperupoBaHueM B Oosiee KpyMHbIE YaCTUIBL. DTOT
NIEPHUOJ Ha3bIBAETCS CKPBITOM KOAryJIsIUEH.

3areM HauMHAETCS MEPUOJ MOCTPOCHHS LETIOYHBIX CTPYKTYp U 00pa30BaHUSI OTPOMHOTO
KOJINYECTBA MENbYaNIINX XJIONbEB, KOTOPHIE arperupyrorcss B Ooyiee KpyMHbIE XJIOMbS H,
JIOCTUTHYB OIpeIeTEHHBIX Pa3MEPOB, OCEAAIOT MOJ JEHCTBUEM CHibl TsbkecTH. Hactymaer
CTaJaus CEIMMEHTAalMK. B 1eCTBUTENBHOCTH 3TH 3Tallbl HE CIELYIOT CTPOro JAPYT 3a APYroM, a
MEPEKPBHIBAIOTCS, OCIOMKHSS MPOLECC OCBETIICHHUS.

[Ipu noGaBieHMH B BOAY KOAaryJjsiHTa, HampuMmep, cysibdaTa aJllOMUHHS, MPOUCXOIUT
JUCCOLMAIMsl peareHTa C MOCIEIyIoIMMM TUApPoIn3oM Mertamia. Jluccomuanus cynbdaTa
IOMUHUSL M CyMMapHBIA pe3yJjbTaT THIPOJIM3a B HEUTpaIbHOM cpele MOXeT ObITh ONHCaH
YpaBHEHUSMU:

Al(SO4); = 2A" + 3S0,7, (5.1)
AP+ 3H,0 = AI(OH);| + 3H" (5.2)

OOpasyronmiics TUIPOKCHI aIOMUHMS SBJISIETCS  KOJUIOMJOM, MajopacTBOPUMBIM
BEIIECTBOM, KOTOPBIM B HEHTpaIbHOU cpesie mpruodpeTaeT HeOOIbIION MONOKUTEIbHBIN 3aps]l B
pesynbrare aacopounn noHoB H™ u A", B 1ien04Hoi cpesie rTuapoKCH I 3apshkeH OTPHUIATENBHO
B pesynbrare anacopouuu uoHoB AlO,. Kommouner Al(OH); koarymupytorcs, o0pasys
MUKpOXJIOIbs. J[aHHBIM KpaTKOBPEMEHHBIN IPOLECC IHMPOUCXOAUT B CMECUTENAX, U OTUM
3aKkaH4YMBaeTcs neppas (asza koaryasnun. Bo Bropoit dasze, kotopas B cBOOOAHOM 00BEME BOJIBI
MOXKET JUIMThCA 10 60 MMH., IPOUCXOOUT arperanus MUKpOXJIONbeB. [Ipu 3TOM MUKpOXJIONbA
a71copOUpPYIOT Ha CBOIO IOBEPXHOCTh KOJUIOMIHBIE YACTUIBI M MOTYT CaMH a/IcOpOMpOBATHCS Ha
MOBEPXHOCTh I'pyOOAMCHEpCHBIX MpUMecel (B3BELICHHBIX BellecTB). IIpouecc mpoucxoaut B
KaMepax XJIONbeoOpa3oBaHUs B YCIOBUSX YMEPEHHOIO MepeMEIMBaHMs BOAblI U 3aKaHUYUBACTCS
00pa3oBaHHEM KPYITHBIX XJIOMBEB. Y JaJlCHUE XJIOMbEB U3 BOABI IPOUCXOAUT B OTCTOMHUKAX WM
(bJIOTAaIMOHHBIX YCTAaHOBKAX.

Cy1iecTBeHHOW OCOOCHHOCTBIO MCMOJIB30BAHUS Mpollecca KOATYJISIIUU SBISETCS OUMCTKA
BOJBI HE TOJBKO OT TPYOONMCIEPCHBIX M KOJUIOMJIHBIX 3arpsi3HEHUI, HO M YacTUYHO OT
pacTBOPEHHBIX TpUMEcCed, B TOM YHUCIIe KpacuTelleld. YCTaHOBJIEHO, YTO 0OpabOTKOW BOJIBI
KOaryJIstHTaMHd MO>KHO ycTpaHuTh 10 80-90% BemiecTB, 00yCi1aBIMBaIOIIUX [IBETHOCTD.

JUiga  yBenn4eHMs] pa3Mepa XJIONBEB M YCKOPEHUS HUX OCAKICHHUS HCIOJIB3YIOT
(bIOKYISAHTHI, HANOOJIEe PACTIPOCTPAHCHHBIM U3 KOTOPBIX ABJISIOTCS Toymakpmiamug (ITAA).

[TAA (monmaxkpuiaaMuia) — COMOJMMEP MOHOAKpHUIaMHIa M COJiel aKpUIOBOW KHCIIOTHI.
Ero monexynbl BRITAHYTHI B IenouKy. OHU CIOCOOHBI TUCCOLIMUPOBATH KaK MO KHUCIOTHOMY, TaK
U 1 IEJTOYHOMY THITy B 3aBUCUMOCTH OT pH cpenpl.

B npomecce ¢uokynsuuu MakpoMOJIEKyJbl (DIOKYJISIHTA CBSA3BIBAIOTCSI MOCTUKAMU C
KOJIJIOWAHBIMH YaCTHLIAMHU ¢ 00pa30BaHUEM JOCTATOYHO KPYITHBIX, OCAKIAIOIIUXCSA C OOJBIION
CKOpPOCTbIO, arperaTos.

IIpu opranu3zanyy 1 IpOBEJEHUM 3aHATHUS NIPENOJABATENIb MOXKET UCIIOIb30BaTh U JIpyrHe
TUMBL (JIOKYJISHTOB, TaKUM OOpPa3oM, y CTYACHTOB MOSBISETCS BO3MOXHOCTh WX CpPaBHUTH
MeXy coOoi U BeIOpaTh Hanbosee 3¢h(peKTUBHBIN.

O6opynoBaHue U MaTepuAaJIbl

1. Boponka nuamerpoMm 50-80 mm;

2. PacTBOp ruapokcua HaTpUsl KOHIEHTpalue 1 Momb/i;
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KucnoTtHsIi kpacuTenb — 3e1E€HBINA aHTPAaXUHOHOBBIN 2,5%-HbIN pacTBOD;

Memainka;

IMumerkn Ha 1 M — 5 ., Ha S Mo u 10 Mt — mo 1 1.

[Mommaxpunamun 0,1%-HbIH pacTBOD;

ITpobupka Ha 10 Ma1 ¢ METKOH «5» AJIs KOJIOPUMETPUPOBAHUS;

[Tpo6upku Ha 10 M 1711 TPUTOTOBIIEHUS HIKAJIBI 0OOPA3I[0B OKPACKU WM IJIEHOYHAS
mikajna oopa3ioB okpacku «KucnoTHsiil 3enénplii kpacutenby (5-50 mr/mi);

9. Crakan Ha 50 M,

10. Cynbdar amomunust 10%-Hblit pacTBOD;

11. ®unbTphl «CHHSIA JIEHTA;

12. Humuaap Ha 500 M (Beicota mpuMepHo 360 MM, quamMeTp mpuMepHo 46 Mm).
Yka3zaHus o TexHuke 0e30MaCHOCTH
Hcnonb3yeMble MpHU BHINOJHEHUM aHalIW3a pacTBOPBI, PEAKTHB, IOCyJa WU ApyTue
COCTaBHbIE YAaCTH KOMILJIEKTA JOJKHBI OBITh MTPEBAPUTENILHO OCMOTPEHBI.

IIpu ocMoTpe poOBEPSIOT:

1. [lenoCcTHOCTh M TEPMETUYHOCTD YIIAKOBKH PACTBOPOB, PEAKTHBOB;

2. OTcyTCcTBHE TOBPEXKACHUI MEPHOM MOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTCTBHE BBIOPAHHOTO JJIsi UCIOJb30BAaHUS PEaKTHBa (pacTBOpa) WM MOCYIbI
TpeOOBaHUSAM METOAMKM aHANM3a, T.€. HAIWYME XOPOLIO M OJHO3HAYHO YMTAEMOM ITHUKETKH,
METOK Ha MEpHOM MOCYJE U T.II.

Ilocne mpoBeneHus aHanM3a MEpHBIE CKISHKM M IUIETKH CJIEIYyEeT MPOMBITH UYUCTON
BOJIOM, CKJISTHKM C PacTBOpaMHM HEOOXOAMMO I'€pMETHYHO 3aKpBITh M YJIOXKHUTh B MECTa JJIS UX
XpaHEeHUsl.

Bxonsume B cocTaB KOMILJIEKTa PEakTHUBBI T€PMETHYHO YIMAaKOBAaHbI BO (DJIAaKOHBI M HE
IIPEJICTABISIIOT ONACHOCTU TIPU XPAaHEHMHM. XOTb KOMIUIEKT HE COJEPKUT SIOBUTBIX M
CHJIBHOJICUCTBYIOIINX BEILIECTB, MpU paboTe C KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCA
OCHOBHBIMM TpaBHJaMH O€30MacCHOCTH, MNPEIyCMOTPEHHBIMH JJsI paboOT B XHMHYECKOM
nabopartopuu. B wactHOCTH, pu paboTe B 1a60paTOpUN HE JOIMYCTUMO:

1. Ilonmaganue XUMHUKATOB ¥ paCTBOPOB HA CIIM3UCTBIE 00OJIOUYKH, KOXKY, OACHKIY;

2. [IpunsTre nuuM (MUTHA);

3. Basixanue Bo3/lyXa M XUMHKAaTOB, OCOOCHHO UMEIOLINX PE3KHi 3armax 1 HaXOAALINXCS B
MEJIKOKPHUCTANINYECKOM COCTOSIHUU (00pa3yIoIuX MbUIb);

4. Tlpu paboTe €O CTEKISAHHBIMH H3ACTUSAMH W TOCYIOH HEOOXOJUMO COOII0aaTh
OCTOPO’KHOCTh BO M30€kKaHHE ITOPE30B.

IIpy mnpoBeneHHMH OSKCIEPUMEHTOB 110 MOJEIMPOBAHUIO  3arpsi3HEHUM  Bo3ayxa
MPEelyCMOTPEHO HCIOJb30BaHUE KOHIEHTPUPOBAHHBIX U pa30aBICHHBIX KHUCIOT — CEpHOMH,
COJISIHOHM, a30THOHM, MypaBbuHOW. [Ipu momajaHUM KHCIOT Ha KOXY HEOOXOIUMO OBICTPO
MIPOMOKHYTh PAacTBOp JIOOBIM TaMIOHOM (cayipeTKO#, BETONMIbI0 W T.I.), MECTO TOTaJaHUs
OOMJIBHO MIPOMBITh CTPYEH BOABI U BEIMBITH C MBLIOM.

Oco0eHHO omacHbl KHCJIOTHI MPH MONaJaHuU B Ia3a. B aTom cimyuae rima3za HE0OXOIUMO

XN W

HEMEIIEHHO 00OHIILHO MIPOMBITH HE CUJIBLHOM cTpyei BOJIBI, 3aTeM
2%-HBIM BOJTHBIM PAaCTBOPOM COJIBI U CPOYHO OOPATUTHCS K Bpady-CIICIIUATUCTY.
3ananusa

JlanHast paOoTa BBIMOJIHSAETCS B HECKOJIBKO 3TAIlOB, KOTOPbIE MPOBOASTCS B COOTBETCTBUU
C MPUHSATBIM IIPENOAaBaTeNEM IUIAHOM.

1. Ha nmepBom sTame HpOBOJUTCS OCBOCHHME METO/AA KOATYJIALMH, BKIIOYash NMPoOHOE
IIPUTOTOBJIEHUE PACTBOPOB 3arpsA3HUTENS M KOAryJIsHTA.

2. Ha BTopoMm »sTame mpoBOAsT paboThl ¢ paboYMMM pacTBOpaMH 3arpsi3HUTENS U €ro
KOAryJIsILHIo.

3. Ha TperbeM sTame mNpOBOAST KOHTPOJb IOJHOTHl OYMCTKH, OLEHHBAs BHU3YyaJbHO
MHTEHCUBHOCTh OCTaTOYHOM OKPACKU PAcTBOPA KPACUTEIIEM.

4. Ha yeTrBEépTOM 3Tane NpoBOJAT OLIEHKY 3P(HEKTUBHOCTh OYHCTKH.
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MeToauka npoBeeHus1 padboThl

Ilpucomosnenue cmanoapmuoll cepuu pasgeoeHuti pacmeopa Kpacumeius 3e1éH020
AHMPAXUHOHOBO20

[IpuroroBnaeHue 0cHOBHOTO 2,5%-HOTO pacTBOpa

B3Bemennyto Ha Becax HaBecky (5,00+0,01 r) kpacuTens moMemniaroT B MEPHYIO KOIOY,
pacTBOPSIIOT B JUCTWUIMPOBAHHOMW BOJE U JOBOIAT 00BEM pactBopa g0 200 M
JTUCTUILTAPOBAHHOM BOJIOM.

[IpuroroBnenue pabovyero pacTBopa KOHIEeHTparmen 50 Mr/a

1,0 MJI OCHOBHOTO pacTBOpa MOMEMIAIOT C MOMOIIBIO MMUIIETKH B MEPHYIO KOJIOY U TOBOJIST
00BéM pactBopa 10 500 M aucTwiTMpoBaHHOM BojoW. IlodmyuyeHHBI pacTBOp uMeeT
KOHIIEHTpaluto 50 Mr/i.

[IpuroroBaeHUE MIKAIbI ATATOHHBIX OKPAIIIEHHBIX PACTBOPOB

PaGouuit pacTBOp HCMONB3YIOT AJsi MPUTOTOBICHUS IIKAIbl ITAJOHHBIX OKPAIICHHBIX
PacTBOPOB TSl BU3YyaJIbHOTO KOJOPUMETPUPOBAHMSI MPU MPOBEPKE TOYHOCTH aHanmu3a. [llkamy
MPUTOTABIMBAIOT B MPOOUPKaX C METKOH «5 MJD» COTJIACHO AJITOPUTMY, TPUBEICHHOMY B
Tabnwure 16.
Tabnuma 16. AJATOpUTM NPUTOTOBIEHUS IIKAJIbl ATAJOHHBIX PACTBOPOB CEPHUH pPa3BEACHUU
KpacuTes 3eJIEHOTO aHTPAXUHOHOBOTO.

HaumeHnoBaHue pacTBopa U MOPSJIOK €ET0 KomnnuecTBo pacTBopa, Mil

HCIIOJTH30BaAHUS Howmep stamonHoro pacteopa (mpoosl)

1121314567 ]18]9]10

CranpaptHelii  pactBop kpacurens c¢ [ 0,5(1,0]1,5(2,0(2,5|3,0(3,5[4,0(4,5]5,0
KOHIeHTparmeit 50 mr/n

JlucTuniaupoBaHHas BoJia 4514,01(135(13,0(25(20]|1,5(1,0(/05]0

Konnenrpanus kpacuresns B mode, Mr/i 5 10 |15 |20 |25 |30 [35 [40 |45 |50

IIpuecomosnenue 10%-nozo pacmeopa cynvpama antomunus

B3semennyro Ha Becax HaBecky (39,00+0,01 1) amtomuHus cynbdara 18-BomHOTO
(Al(SO4); x18H,0), xu, 'OCT 3758-75 mnomemaioT B KojbOy, pacTBopstoT B 160 wmu
JTUCTUJUTUPOBAHHOMN BOJIBI.

IIpuecomosnenue pacmeopa cudpoxcuoa nampus (1 monw/n)

B3Bemennyto Ha Becax HaBecky (40,00+0,01 1) ruapokcuna natpus, x4, (TOCT 4328)
MOMEIIAIOT B MEPHYI0 KOJIOY, pacTBOPSIOT B IUCTHJUTMPOBAHHOW BOJIE M JIOBOIAT OOBEM
pactBopa 10 1000 mMa aucTwuMpoBaHHON BoAoM. [lomydeHHBI pacTBOp UMEET KOHUIEHTPALIMIO
1 mMoub/m.

Ilpucomoesnenue pacmeopa I1AA

B3gemennyto Ha Becax HaBecky (1,5040,01 r) remst TTAA (TY 6-01-1049-92 uszm. 1-4)
pactBopsitoT B 100 MJ AMCTUIUIMPOBAHHOM BOJBI B CTakaHe BMeCTUMOCThIO 400 M mipu
UCTIONB30BAHUU  JJIEKTpoMemiankd.  [loMydeHHBII  pacTBOp  MMEET  KOHIICHTPAIIMIO
npuban3uTensHo 0,1%.

Ouucmra 600b1 Koazynsiyuell (cxema o4UcCmKu 8600bl Npedcmaesiena Ha pucyuke 26)

1. B mumuuaap waneiite 200-300 mur BOAONMPOBOJHOW BOABI, M00ABhTE W3 CKISHKHA C
pacTBOPOM KpacuTeNss MUIeTKod | Mi kpacurtens, aoBeaute Bomoi mo metku (500 mur) u
nepeMenIaiiTe A0 Moy4eHus paBHOMEPHO OKPAIIEHHOTO pacTBopa (KOHIIEHTpAIHs KpacuTelns B
pactBope cocTaBuT 50 Mr/im).

2. B arot pactBop mumetkoit BBeautTe 1,0 Mu pactBopa runmpokcuaa Hatpus NaOH (1
MOJIb/TT JKBUBAJICHTa), TepeMelnaiite W A00aBbTe mnHmeTkod 1,5 M pactBopa cynbdata
amroMuHus Al,(SO4); 1 THTEHCUBHO TIepeMennBainTe B TedeHne 2 MuHyT. [Ipu 3Tom B pacTBOpe
MOSBIISIIOTCSL MEJIKUE XJIOMbs MpoAyKToB ruaponn3a Alx(SOs);, a MHTEHCUBHOCTH OKpPACKU
YMEHbBIIIAETCSl.

3. Jlanee B UMIMHApP NHNETKOM no6aBbTe 2 M pactBopa I[IAA U MeaneHHO
MepeMeNInBanTe B T€YEHNE | MUHYTHI.
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4. OctaBbTe cucteMy B mokoe Ha 15-20 mMuHyT, HabI0Aas 32 0Opa30BaHUEM JIOCTATOYHO
KPYIMHBIX, TOCTENIEHHO OCAKJAIOUINXCS XJIOIBEB.

e ngmN i
\\_1\\ Y4 /[ ‘S\i/ /ﬁq

Y

Pucynok 26. Cxema OYMCTKH BOJIbI KOATyJIsIHEH

Konmponv noanomul ouucmru (cxema KOHmMpONs NOIHOMbL OYUCMKU NPeOCMABIeHd HA
pucyHke 27)

1. Yepes 15-20 munyt numnetkoit otdepute 10-20 M BOJbI U3 BEpXHEH YacTU LMIMHAPA C
HAaUMEHBIIUM CoJiep)KaHueM TBEPAOW ¢a3bl, OTPUIBTPYHTE B CTEKISHHBIA CTakaH dYepes
OyMakHBIN GUIIBTP, COOMpas 00ECLBEUEHHYIO BOAY B CTaKaHe.

2. KonopumeTrpruueckyro MpoOUPKY CIOJIOCHUTE HECKOJIBKO pa3 OOECIIBEYECHHOW BOIOM,
HaJIelTe B He€ 10 METKH 00eCIIBEYEHHYI0 BOAY (5 MJI) U CpaBHUTE OKPACKY BOJbBI C KOHTPOJIbHOM
IIKaJIOM, BBIOMpas OJIMKANUIINI TI0 XapaKTepy OKpacKu oOpa3ell IIKabl.

Oxpacky HaOmromaliTe cOOKY MpH AOCTATOYHOM OCBEIEHHH. /[ MOBBIIEHUS TOYHOCTH
M3MEPEHUS UCTIONb3yHTe (POTOKOIOPUMETP

ppoBaNma
bt aHTERT MO ROMLE

p—

—> 21

MTPAUMR, mMrin

TUnosan NecopaToprm “3OGC

Pucynok 27. Cxema KOHTPOJISl HOJTHOTHI OYMCTKH
Conep:xxanue oT4yeTa
Pe3ynbTar ananusa npeacraBbTe B BUJIE:
«ONU3KO K KOHYEeHMpayuu Kpacumens _ MA/y.
B cnyuae okpacku mpoObl, COOTBETCTBYIOLIEH IPOMEXKYTOYHOM OKpacke oOpasloB,
pe3yJIbTaT aHajlu3a MPeICTaBIIsiTe B BUJIE:
«KOHYeHmpayus kpacumens om 00 _ MI/a».

[Ipn HEOOXOAMMOCTH TOBTOPUTE OIpeleeHHe, cAelaiTe BBIBOJ 00 3(PPEKTUBHOCTH
o0ecIBEUYNBaHUS BOILI.

Oyenka 3¢ghghekmusrnocmu ouucmru

Db dexTBHOCTH 00ECIBEYNBAHUS ONPEACTAETCS MO BETHUYNHE CTETIEHN OYUCTKU:
a=(co—c)/ co, (12)

I CoH C — COACPNKAHUE KPACUTEINS IO U TIOCTIE OYUCTKH, MI/I.

[Tocme moBeneHWsI ONbITA [WIMHIP, MEIIAIKY, IHICTKH, BOPOHKY, CTakaH W

KOJIOPUMETPUUECKYIO IPOOUPKY MPOMOMTE YMCTOM BOJOMU, a CKIISIHKH C PAaCTBOPaAMM KpacUTEII,
Al (SO4)3, NaOH, ITAA repmeTnyHo 3aKpoiTe.

KonTpoJibHbIe BOonpockl
1. Kakoii mpouecc Ha3pIBaeTCs KoaryJsuei?
2. Ha xakoW cTaguu KOaryJsluH TPOTEKAaeT OOECIBEYMBAHME BOJbI, a HA KaKOW —
OCBeTIIEHHE?

3. Kaxkoe BemiecTBO o0Opa3syetcs B pesynbTare ruapoiusa Alx(SOs); B HeliTpansHO# cpene?
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4. KakoBo HazHaueHUe (PproakynsHTOB?
5. 3aduem B pacTBOp KpacuTensi (CTOYHOM BOJIBI) Tiepea A0OaBlIeHHEM KOaryJssHTa
T00aBISIOT ONpPEIeIEHHOE KOJMUECTBO THAPOKCH A HATPUsA?

CnHCcoK JINTepaTypbl, peKOMeH1yeMblii K HCI0JIb30BAHUIO M0 TAHHOI TeMe
OcHoBHas1 JiUTepaTypa:

1 [Ipoxopos, b. b. Conmanbrast sxosorus : yaeOnuk st By3oB / b. b. IIpoxopos. - M. :
Axanemus, 2012. - 413 c. - (Bricmiee npodeccuonanpHoe 00pa3oBanue). - bubmuorp.: c.
407-4009.

2 CtpaxoBa, H. A. Dkonorus u npupoonoib3oBanue : yued.mocooue / H. A. Ctpaxona, E.
B. Omenpuenko. - PoctoB H/]] : ®enuke, 2011. - 253 c. : un. - (Beicuiee obpa3zoBanue). -
bubmuorp.: c. 253.

JlonoIHNTeIbHAS JINTEpaTypa:

1 JlozanoBckast, . H. Dkonorus u oxpana 6uocdepsl mpu XUMHUUYECKOM 3arps3HEHHH :
yueb.mocodue ams By3oB / U. H. Jlozanosckas, 1. C. Opnos, JI.K. CanoBHukosa. - M. :
Beicmias mkomna, 1998. - 288 c. : wi. - bubnuorp.: ¢.285

2 Mapeus, B. K. [IpoMeiienHas sxosorus : yue6.mocoodue / B. K. Mapsun ;I1ens. roc. yn-
T apXUTEKTYPHI U cTpouTenbCTBa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 Hlunos, U. A. Dkonorus : yueOnuk / M. A. [unos. - U3x. 4-e, crep. - M. :Beicmas
mkosa, 2003. - 512 c. - bubnuorp.: c. 510.

Humepunem-pecypce:
1 http://window.edu.ru/ — eanHOe OKHO IOCTYyIa K 00pa3oBaTeNbHBIM pecypcam

2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckass Ou0IMOTeKa OHJIAWHY.

3 http://catalog.ncstu.ru/ — 3ME€KTPOHHBIN KaTagor acCOLUUAIUH SIIEKTPOHHBIX OHMOINOTEK
y4eOHBIX 3aBenieHnid u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 00pa3zoBaHUe

6 http://ecograde.bio.msu.ru — Undopmannonnas cucrema «DyHnaMeHTalIbHbIE TPOOIEMBI
OIICHKH COCTOSIHUSI 9KOCHUCTEM U IKOJIOTHYECKOTO HOPMHUPOBAHUS

JlabopaTopnasi paGora 4. OuncTka BO3AyXa OT JMOKCHAA yriepoaa abcopoumeit

Llenp pabotel: M3ydyenue paboTel aOCOpOLMOHHOM YCTAaHOBKM MO OYMCTKE BO3JyXa OT
TMOKCU/IA YTIIEPOAa.
dopmHupyeMble KOMIETEHIIUN WIHM UX YaCTH:

Kon DopMyIHpPOBKa

TIK-1 CriocobeH oprann3oBaTh KOHTPOJIb Ka4eCTBa MPOAYKIIMHM Ha BCEX CTAAMAX MPOM3BOACTBEHHOTO Mpolecca

Teopernyeckas 4acTb
AOGcopOrieli Ha3bIBAIOT MPOIECC TMOTJIOMICHHUS Ta30B WM TApOB W3 Ta30BBIX WIH
Mapora3oBbIX CMeCcel KHUAKUMH MOTTOTUTEISIMA — a0COpOSHTaMH.
duznueckass abcopOIMsi COMPOBOXKIAETCS PACTBOPEHHEM TOIJIONIAEMOTO Ta3a 0e3
XMMUYECKOTo Bo3JeicTBus ¢ abcopbenTtoM. Ecnm mornmoméHHoe BemiecTBO 00pasyeT ¢
abcopOeHTOM XMMHUYECKOEe COeJUHEHHE, TO TaKOH MPOIeCC Ha3bIBAIOT XEMOCOPOIHE.
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®dusnueckas adbcopOuMs B OOJNBUIMHCTBE CIIydaeB oOpaThMa, 4TO TO3BOJIAET BBIICIUTH
MOTJIOUIEHHOE BEUIECTBO M3 MOTJIOTUTENSI M IMOBTOPHO €ro HCIOJIb30BaTh. [Ipoliecc BhleneHus
BEIIIECTBA U3 MOTJIOTUTENS Ha3bIBAeTCA JeCOpOIMEH.

B npowmsblinieHHOCTH Tpoliecchl aObCOpOIMM MPUMEHSIOT JUIsl M3BJIEUEHHUS U3 Ta30BbIX
cMecell pa3NUYHBIX KOMIOHEHTOB. Kpome Toro, abcopOuus NpUMEHseTCs sl OYMCTKU OT
BPE/IHBIX MTPUMECEN ra30BbIX MOTOKOB, BHIOPAChIBAEMbIX B aTMOC]epy.

PacTBOpHMOCTb M3BIIEKAEMBIX M3 Fa30BBbIX CMECEH KOMIIOHEHTOB 3aBUCUT OT CBOWCTB rasa
U TIOTJIOTUTENS,, COCTaBa Ia30BOM CMECH, JaBJIEHUS M TemImepaTyphl. PacTBopumMocTh rasza B
KHUJIKOCTH YBEJINYMBACTCA C OBBILICHUEM JABICHHS U CHIDKEHUEM TEMIIEPATYPHI.

AbGcopbuus — MaccOOOMEHHBIN MPOLIECC, MOITOMY JIBUXKYILEH CHIION SBISETCS Pa3HOCTh
KOHIIEHTpALMi MOTJI0NIaeMOro BEIIeCTBA B Ta30BOU U KUAKOHN (a3zax.

Baxxnoe 3HaueHme IS OYMCTKM  Ta30BbIX  BBIOpOCOB  uMeeT  aOcopOrus,
COIIPOBOKAAIOMIAsICS XUMHUYECKON peakiuei. Ecnu peakius mpoTtekaeT B KuAKoW ¢ase, TO
4acTh MOATYIIAEMOro BEIIeCTBA MEPEXOANUT B CBsI3aHHOE cocTosiHue. [Ipu 3ToM KOHILIEHTpanus
CBOOOJHOTO KOMIIOHEHTAa B OJKHIKOCTH MEHblIe, dYeM ImpHu (uznyeckoir abcopbuuu.
CnenoBaTenbHO, YBEIMUHMBAETCS PAa3HOCTh KOHIIEHTpAIUI BEIIECTBA B Fa30BOM U )KUIKOH (azax,
T.e. ABIKYIAs CHJjIa Mpolecca, YTO MPUBOAUT K YCKOPEHHIO a0CopOLuH.

Arnmapatsl 1715 TpoBeAeHUs a0COPOLIMOHHBIX MPOIIECCOB Ha3bIBAIOTCS abcopOepamH.

[Iupokoe pacnpocTpaHeHHE B MPOMBIIUICHHOCTH MOJIYYMIM HacaJo4yHble abcopOepsl,
KOTOpBIE TPEACTaBIsAIOT COOOW KOJIOHHBI, 3alOJHEHHbIE HACaAKOM — TBEPABIMU TeEIaMH
pa3nuIHoil PopMBI.

AOGCOpOEHT cTekaeT Mo Haca/JKe BHU3 TOHKOW KHMJIKOW MIIEHKOH, 00pa3yro MOBEPXHOCTb
KOHTaKTa C ra30M, KOTOPBIil IOJHUMAETCSI BBEPX 110 KaHAJIaM MEXy 3JIEMEHTAMH HAaCaIKH.

Ilenpto paboThl sABIAETCS OEMOHCTpalusi paboThl abcopOepa MO OYHCTKE BO3Ayxa OT
JUOKCHJIA YTJIEPOJIa.

Ocobennocmu 8binoHenus pabom ¢ UCNOAb308AHUEM UHOUKAMOPHBIX MPYOOK

[Tpu paboTax ¢ MCHONB30BAaHUEM HHIMKATOPHBIX TPYOOK JJIsi KOHTPOJIS KOHIEHTpaLUi
IUOKCHJIa yriepoja cielyeT HMMeTh B BHJIYy, YTO HWHIUKATOpPHbIE TPYOKHM MPUMEHSIOTCS
coBMmecTHO ¢ acnupatopoMm HII-3M wmnm ananormunoro tuna. Kpome Toro, skcrnpecc-aHanus
KOHIEHTpAllUd JMOKCUZA yIjepoJa HOCUT XapakTep U3MEpeHMs, T.€. BBIIOJIHAETCS
KOJINYECTBEHHBIM METOJIOM. J1Jisi MPaBUIILHOCTH BBIMOJIHEHHS J1a0OpaTopHON paboThl U pacuéra
3¢ (HEeKTUBHOCTH OYHCTKH YCTAaHOBOK HEOOXOIMMO NMPaBUIIHLHO BBHIMOIHSTH ONEpalluu dKCIpecc-
aHaJIn3a.

WNuaukaTopHble TpyOKH AJisi SKCIIpEcCc-aHadn3a JTUOKCHAA YIJIepoJa SBISIOTCA TpyOKamu
KoJIopuMeTpuueckoro tumna. [IpuHIuN ux HeHCTBHS OCHOBaH Ha (MIBTPALUHU 3arps3HEHHOTO
BO3[lyXa uepe3 HaMOJHUTENb WHIUKATOPHOM TpyOKM (MHOUKATOPHBIM MOPOIIOK) MpHU
MIPOCACBIBAHUU €T0 € MOMOUIbI0 Hacoca-nmpo0ooTOopHUKa. [Ipr 3TOM MPOMCXOAUT MOTIOIIEHHE
oTpesieNIieMOro KOMIIOHEHTa U3 BO3/lyXa U U30upaTenbHas XUMUUECKasi peakiis ¢ HaHECEHHBIM
Ha HaIMlOJIHUTENb PearecHTOM, PUBOASAIIAs K 00pa30BaHUIO OKPAIIIEHHBIX MPOYKTOB.

[Ipy wucmosb30BaHUM  KOJOPUCTUUECKOW HMHAUKATOPHOM TPYOKH KOHIICHTPAIHIO
OIpENeNIAI0T MO JJIMHE MNpOpearupoBaBIIero (M3MEHMBLIETO OKPACKY) CJIOS MHIMKATOPHOM
MacChl, OTPaHMYEHHOTO HAYaJIOM IIKaJbl U BHEIIHEH rpaHUIed okpameHHoro cios (PucyHox
28).
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Pucynox 28. Konmopuctuueckas ”HANKATOpHAs TPyOKa:
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a — yCTPOUCTBO: /— KOpNyC; 2 — HANIOJHUTENb; 3 — MEPETSHKKA; 4,5 — TaMIOHBL; 6,7 —
3anasiHHbIE KOHIIBI;
6 — pUHLUM JIeHcTBUS (Onpe/iesieHre KOHIICHTPALUH 110 ITTMHE U3MEHHBILETO OKPAacKy
CJIOSl HATIOJTHUTEJS).

AcnupaTop HpeaHa3HavyeH JUIs MPOCAChIBaHUS 33JaHHOTO 00bEMa MpOObI BO3AyXa yepes
MHAMKATOpHBIE TpYOKU. B maGopaTopHoii paboTe UCHIOIB3yeTCsl B KAUeCTBE acClUpaTopa pyuHOM
nopiHeBoi Hacoc-npo6ooToopHUK HIT-3M 6o acniuparop aHaJIOTHYHOTO THIIA.

Pabora acmuparopa HII-3M (Pucynok 29) ocHOBaHa Ha CO3IaHUHM Pa3pSOKCHUS B
mwMHApe (2) mpu mepemenieHud MmToka (3) W 3aloIHEHWW LWIMHIpAa Ta30BOM Cpenoi,
MOCTyHarone yepe3 UHAUKATOPHYIO TPYOKY, YCTAaHOBJIEHHYIO B YIUIOTHUTENIbHYIO BTYJKY (4)
Ha Hacazake (1). Ilpu npuBeneHun acrnuparopa B UCXOJHOE MOJ0XKEHUE U3 IMIMHIPA BBIXOIUT
yepe3 oOpaTHBIN KITamaH.

Pucynok 29. Buemnuii Bug actiuparopa HIT-3M:
1 —Hacanka; 2 — uuiInHAp; 3 — WTOK; 4 — yIUIOTHUTENIbHAS BTYJIKA; 5 — CHTHAJIBHOE
YCTPOMCTBO (MHIMKATOP 3aBEPIICHUS IPOCOCa)

OtBepctue Ha Hacanke acnuparopa HII-3M mpennasHaueHO 17 BCKPBITHS 3alasHHBIX
KOHIIOB MHJIUKAaTOPHOI TPyOKH.

Acnimparop cHa0XKEH CUTHAIBHBIM yCTPOWCTBOM — HHIUKATOPOM 3aBEpIIeHuUs rmpococa (5)
JUIS KOHTPOJISI OKOHYAHHUSl MPOCAChIBaHUSA MPOOBI, MPEACTABIAIOMIUM €000l KOHTPOJIBHYIO.
MeMOpaHy, 3aKpeIIEHHYIO 1101 CMOTPOBBIM OKOIIKOM. IIpu co3manuu pa3pexeHus: B IINHAPE
KOHTpOJIbHAasg MeMOpaHa mporudaercs M NpU 3TOM K3 CMOTPOBOIO OKOIIKA IPOIMAgaeT
n3o0paxxenne 4€pHOU ToukH. [Ipu ypaBHMBaHMU AAaBICHHUS BHYTPH LWIMHAPA C aTMOC(HEPHBIM
naBjieHreM MeMOpaHa BO3BpallaeTcs B UCXOJHOE MoJiokeHue. [Ipu 3ToM B CMOTPOBOM OKOIIIKE
NOSABIISIETCA M300paKeHNE YEPHOM TOUYKH, CBUICTENBCTBYIOIIEE 00 OKOHYAHWUHU MPOCACHIBAHUS
MpoObI Yepe3 UHIUKATOPHYIO TPYOKY.

[lepen wHavazom paboTBl HEOOXOAMMO TPOBECTH BHEIIHUHA OCMOTP U TPOBEPKY
paboTOCIIOCOOHOCTH acuparopa.

[Ipy BHEmIHEM OCMOTpPE BBISBIAIOT MPU3HAKA HEMPUTOAHOCTU (TIOTEPH KadyecTBa)
UHAUKATOPHBIX TPYOOK, K KOTOPHIM OTHOCSITCSL:

® ICTEK CPOK FOJTHOCTH TPYOOK;

® 00J10MaHbI KOHIIBI TPYOKH WM OJIUH U3 HUX;

® pacchIllaH HAOJTHHUTEb;

® IMEIOTCSI CJIeJIbl BJIard Ha BHYTPEHHEH MMOBEPXHOCTH TPYOKH;

® I3MEHWJIACh TIepBOHAYaIbHas (CUpEeHEeBO-roy0as) OKpacka HalOJTHUTEIS.

IIpu mnpoBepke pabOTOCIIOCOOHOCTH acmUparopa MpPEABApPUTEIbHO IPOBEPSAIOT Ha
repMEeTUYHOCTb. [l 3TOro mpoBOAST NMPOOHOE MOKAYMBAHME BO3[yXa, 3ariylIMB OTBEPCTHUE
BXOJIa BO3JyXa KaKUM-IHOO CIocoOOM, HAmpUMEp, HEBCKPBHITOH WHAMKATOPHOW TpPYOKOM.
[IpoGHOe moOKauMBaHME BO3AyXa BBIMONHSIOT aHATOrHYHO pabodueMy. O TepMETHUHOCTH
acnuparopa HM-3M cBuaeTenbsCTByeT BO3BpAlICHUE NOPIIHSA B MCXOAHOE IOJIOKEHHUE IOCIIE
€ro BBITATUBAHUS U3 KOpITyca MPUMEPHO Ha 1/3 IIMHBI IITOKA.

[Ipy BBINOSHEHUM SKCIIPECC-aHaIM3a IUOKCUAA YIiepojaa WHAMKATOPHBIMU TpyOKamu
cienyer oOpaTHTh BHUMAaHHE Ha MPABWIBHOCTh MOJCOCAUHEHHS TPYyOOK K acmupaTopy Hu
MOJIHOTY TIOKaUMBaHUS.

Jlis 6os1ee moxpoOHOro 03HAKOMIICHHSI C ITPABUIIAMU BBITIOJIHEHUS ONepaluii He0OX0MMO
BHHUMATEJIbHO O3HAKOMHUTBCS C OKCIUTyaTallHOHHOM JOKyMEHTAallMel Ha acnuparop H
WHANKATOPHBIE TPYOKH.

O6opynoBaHnue U MaTepuaJIbl
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AOGcopOIroHHas KOJIOHKA;

Acnuparop tuna «Hacoc-nmpo6oor6opurk HII-3M» nnu ananoru4HslIii;
BonoctpyliHslil Hacoc;

3axKumMm;

5. Uunukatopusie Tpyoku TU-[CO,-2% o00] wnu aHajgoruyHble JUIs OINpeeeHUs
nuokcuaa yriaepoaa — 1 ym. (20 mr.);

6. KapGonat Hatpus — 1 kr;

7. Konower K-1-100-29-32 — 2 mr.;

8. Hacanka (Kosnbia Pamura) — 100 cm?;

9. Ilpobka crexnsinHas 29/32 ¢ TpyOKoii;

10. IIpobka creknsuHas 29/32 ¢ 0TBOAOM;

11. TpexxomoBoii kpaH — 3 1IT.;

12. Cocyn Mapuorra;

13. Crolika-mTaTuB s KpEIIeHUs AIEMEHTOB YCTaHOBKH;

14. TpyOkxa coemuHHUTENbHAS CUIIMKOHOBAS.

Yka3aHus no TexHuke 0e30MaCHOCTH
Hcnonb3yeMble MpH BBIOJHEHUM aHalW3a pacTBOPBI, PEAKTHB, IOCyJa W ApyTHe
COCTaBHbIE YAaCTH KOMILJIEKTA JOJKHBI OBITh MTPEIBAPUTEILHO OCMOTPEHBI.

IIpu ocMoTpe pOBEPSIOT:

1. [lenoCcTHOCTh M TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OTcyTCcTBHE TOBPEKACHUI MEPHOM MOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTCTBHE BBIOPAHHOTO JJISi UCIOJb30BAaHUS PEaKTHBa (pacTBOpa) WM MOCYIbI
TpeOOBaHUSAM METOAMKM aHANM3a, T.€. HAIWYME XOPOLIO M OJHO3HAYHO YMTAEMOH ITHUKETKH,
METOK Ha MEpHOM MOCYJE U T.II.

Ilocne mpoBeneHus aHanM3a MEpHBIE CKISHKM M IUIETKU CJIEIYyEeT MPOMBITH UYUCTON
BOJIOHM, CKJISTHKM C PacTBOpaMH HEOOXOAMMO I'€pMETHYHO 3aKpBITh M YJIOXKHUTbh B MECTa JJIS UX
XpaHEeHUsl.

Bxondume B cocTaB KOMIUJIEKTa PEaKTHUBBI T€PMETHYHO YINAaKOBAaHbI BO (DJIAaKOHBI M HE
IIPEJICTABISIIOT ONACHOCTU TIPU XPAaHEHMHM. XOTb KOMIUIEKT HE COJEPKUT SIOBUTBIX M
CHJIBHOJICUCTBYIOIINX BEILIECTB, MpU paboTe C KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCA
OCHOBHBIMM TpaBHJIaMH O€30MacCHOCTH, MNPEIyCMOTPEHHBIMH JJsI paboOT B XHMHYECKOM
naboparopuu. B wactHOCTH, pu paboTe B 1a60paTOpUU HE JOIMYCTUMO:

1. ITonmaganue XUMHUKATOB ¥ paCTBOPOB HA CIIM3UCThIE 00OJIOUYKH, KOXKY, OACHKIY;

2. [IpunsTre nuuM (MUTHA);

3. Basixanue Bo3/lyXa M XUMHKAaTOB, OCOOCHHO MMEIOLINX PE3KHi 3amax 1 HaXOAALINXCs B
MEJTKOKPUCTAJUTMYECKOM COCTOSTHUHU (00pa3yromux MblIb);

4. Tlpu paboTe €O CTEKISAHHBIMH M3ACTUSAMH U TOCYIOH HEOOXOJUMO COOII0aaTh
OCTOPO’KHOCTh BO H30€XkKaHHE TOPE30B.

IIpy mnpoBeneHHMH OSKCIEPUMEHTOB 110  MOJEIMPOBAHUIO  3arps3HEHU  Bo3ayxa
MPEeyCMOTPEHO HCIOJb30BaHUE KOHIEHTPUPOBAHHBIX U pa30aBICHHBIX KHUCIOT — CEpHOMH,
COJISIHOHM, a30THOHM, MypaBbuHOW. IIpu momagaHMM KHCIOT Ha KOXY HEOOXOIUMO OBICTPO
MPOMOKHYTh PAacTBOp JIOOBIM TaMIIOHOM (cayipeTKO#, BETONMIbI0 W T.II.), MECTO TOTaJaHUs
OOMJIBHO MIPOMBITh CTPYEH BOABI U BEIMBITH C MBLIOM.

Oco0eHHO omacHbl KHCJIOTHI MPH MONaJAaHuU B Ia3a. B aTom cimydae ria3za HE0OXOIUMO
HEMENJIEHHO OOHMIIBHO IIPOMBITH HE CUJIBHOM cTpyei BOJIBI, 3aTeM
2%-HBIM BOJIHBIM PACTBOPOM COJIbl M CPOYHO OOPATUTHCS K BPauy-CIEIUAINCTY.

[Ipy moAroToBKE W MPOBEACHUM AHAIU30B C NPUMEHEHHWEM HWHAMKATOPHBIX TPyOOK
OCHOBHBIM (DaKTOPOM OIACHOCTHU SIBJISIETCSI TPABMUPOBAHUE KOKU PYK M TJ1a3 OCTPHIMH KpasMu
TpyOOK MJIM OCKOJIKAMHU CTEKJIa MPU BCKPHITUU M COCTUHEHUH CTEKIISTHHBIX TPYOOK.

Jlis mpenoTBpalleHrss TPaBMUPOBAHUS TPU BCKPBITUU CTEKJISHHBIX TPYOOK 3alasHHbIE
KOHIIBI CJIEJyeT OTJaMbIBaTh OCTOPOXKHO, 4TOOBI M30€XaThb MOpPE30B U IMOMAJaHHUs OCKOJIKOB
cTeksa B riasa. [Ipu mojcoeMHeHNH U OTCOEAMHEHNH BCKPBITOM TPYOKH €€ cilenyeT IepiKaTh

b s
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KaK MOXXHO OJMKe K KOHILy, BCTaBJIIEMOMY B acIUpaTop, u3deras Mpu 3TOM CHIIBHOTO Ha)KuMa
Ha TpyOKY U ClaBIUBaHUs €€ pyKaMHu.

IIpn npoBeneHMM aHAIM30B PEKOMEHIYETCS IPUMEHATh CpPEACTBA HWHAWBHIYabHOU
3aLUTHI: 3AIUTHBIE OYKU, PE3UHOBBIEC MEPUYATKH.

B cnyuasx BO3HMKHOBEHMsI TPaBM IIEPBYIO IOMOIIb CIEIYET OKa3blBaTh HAa MECTE, IS
4ero HeoOX0IMMO UMETh HHANBUAYAIbHYIO allTCUKY.

IIpn nomagaHuM MHOPOAHOTO Tela B IJla3a MHOIOKPAaTHO IPOMOWTE MOPakEHHOE MECTO
notouHod Bogou. [Ipum mope3ax Kkpas paHbl oOpaboTaiiTe AaHTUCENTHKOM U 3aKpoHTe
CTePWJIBHBIM IIIacThlpeM WM OuHTOM. [IpM mHOMagaHuM OCKOJKOB CTEKJIA MO KOXY WIH
CHJIBHBIX MTOpe3ax o0paTUTeCh K Bpauy.

YTUIM3UpOBaTh HMHIUKATOPHBIE TPYOKH (MCIOJIB30BaHHBIE JTUOO C HMCTEKIIMM CPOKOM
TOJHOCTH) CJIEAyeT TOJIbKO B CIlelMajibHble MYyCOpHbIe KOHTeilHephl. He BbIOpachiBaiiTe
UCTOJIb30BaHHbIE TPYOKH B BOJY M HE OCTaBJISINTE MX B MECTE MPOBEJICHUS aHATN3a.

3ananus

YcraHoBka JUIsl JaHHOHM JabopaTopHoil paboTsl (PucyHok 30) COCTOUT M3 CTEKIISTHHOTO
abcopOepa (4), 3anomHeHHOTO Hacaakou (5). OuumniaemMblid BO3AyX U3 MOMEIICHUS MTOCTYIAeT B
abcopOep uepes mtyuep (8) u TpéxxoaoBoi kpaH (9).

[Ipumeuanue: B coctaBe HabOpa BO3MOKHO MCIOJIb30BaHUE TPOMHUKA C 3a)KUMaMU BMECTO
TPEXXO0BOrO KpaHa.

Pucynok 30. A6copOuroHHasi yCTaHOBKA:
a — yCTaHOBKA Ha MITaTHBax B cOope; 6 — cxeMa YCTaHOBKH.

[Ipy HexgOCTaTOUHOW KOHLEHTpAalMU TUOKCHAA YIIepoJa B BO3JIyXe €ro CojepiKaHue
MOKET OBITh YBEIMYEHO, HANpPUMEp, NMPH B3aUMOJEHCTBHM Mella WIM Mpamopa W pacTBOpa
000 KHCTIOThI, KOTOpPbIE MOMEIIAI0TCA B KOHUYECKYI0 Kooy (7).

AOGcopOeHT moctymaer B abcopOep u3 cocyma Mapuotra (11), cTekaer mo Hacajke H
cobupaercsi B koibe (6). Konenr TpyOku B K00 TOMDKEH HAXOAUTHCS TMOJI YPOBHEM JKUIKOCTH
JUIS TOTO, YTOOBI MPEAOTBPaTUTh Mojcoc Bo3ayxa. B KauectBe mormorurens ucnosb3yercs S-
10%-nb1i1 BogHBINA pacTBOp KapOoHara HaTpus. OUHILEHHBIH OT JUOKCHIA YIJIEpoAa BO3IYX
oTBoaUTCS M3 abcopOepa yepe3 TpExxomoBoi kpaH (3) u mrymep (2), KOTOPBIH COSAUHSICTCS C
noOyauTesneM TATH, HanpuMep, BogocTpyiHbsIM HacocoM. IlItynepst (1 u 10) ciysxat st or6opa
po0 BO3/1yXa Ha aHaJu3.

JlanHas paboTa BBINOJHACTCA B HECKOJIBKO 3TAaloB, KOTOPbIE MIPOBOJATCS B COOTBETCTBUU
C TMIPUHATBHIM MPETOIaBaTeIIeM IITAHOM.

1. Ha mepBoMm »3Tame HOpPOBOJUTCS OCBOEHHWE MNpaBWJI TOATOTOBKUM M OOCITY>KHBaHUS
YCTaHOBOK, METOJIWKH TPUMEHEHUS HHIMKATOPHBIX TPYOOK COBMECTHO C acHUpaTOpOM IIpH
M3MEHEHUSAX KOHLEHTpAlUU ABYOKHCH yTIilepoJa.

2. Ha BTOpOM »3Tarme BBINOJHSIOT pabodre Omeparyy 10 SKCIUTyaTallii yCTAaHOBKH II0
OYMCTKE BO3/yXa, U3MEpeHHe KOHIIEHTPALUU TMOKCH A YIIIepoa.

3. Ha tpeTpem 3Tane mpoBOIsT OLEHKY d(PPEKTHUBHOCTH OUYUCTKH.

IIpucomosnenue 10%-no2o pacmeopa kapbonama nampus
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B3Bemennyto Ha Becax HaBecky 100 r kap6onara Hatpus, x4, (TOCT 84 (83)) pactBopsitoT
B 900 MJ1 TUCTUIUIMPOBAHHOM BO/IBI.

Metoauka nposeaeHusi padoThI

Iloozomoska u obcayorcusanue ycmanosKu

Bxitoyaror moOyuTens TArd, HanmpuMmep, BoAocTpyiHbIi Hacoc. [Ipobku kpaHoB (3 u 9)
YCTaHABIMBAIOT B MIOJIOKEHUE, MPEJCTABICHHOM Ha pucyHke 30, a.

PacTBOp kapOoHaTa HaTpus 3aJIMBAIOT B cOCyA MapHOTTa M 3aKpHIBAIOT €ro MpoOKOH co
CTEKJISIHHOM TpyOKOH.

OtkpeiBast 3axuM (12) Ha nuHUM noaun abcopOeHTa, yCTaHABIMBAIOT PAcXo]l KUAKOCTH
(50-60 kamenb B MUHYTY).

Yepes 5-10 muH nocne Hayana paboThl YCTAaHOBKH MPOOKK KpaHOB (3 1 9) ycTaHaBIMBAIOT
B MOJIOXKEHUS, TTIOKa3aHHbIe Ha pucyHke 30, 6.

OtOupatot mpoObI Bo3IyXa /10 U rnocie adbcopdepa, MoJICOSANHAS HHAUKATOPHBIE TPYOKH K
mryuepam (1 u 10).

3aKkphIBalOT TOJAayy MOTJIOTUTENS W BBIKIIOYAIOT MOOYAWUTENb T (BOXOCTPYHHBIN
Hacoc).

Konmpons konyenmpayuu ouokcuoa yenepooa

Memoouxa onpedenenus KOHYeHMpPayuu OUOKCUOA Y2nepood ¢ NOMOWbIO UHOUKATNOPHBIX
mpybook (Cxema onpedenenust npeocmaesiena Ha pucynke 31).

[lepen HauasioM pabOThl BHHUMATENBHO MPOYUTANUTE HHCTPYKLIHUIO IO NPUMEHEHUIO
MHANKATOPHBIX TPyOOK U Hacoca.

1. Bekpoiite naaukaropHyto Tpyoky Ha CO, ¢ 000MX KOHIIOB, MCIIOJBb3YsI OTBEPCTHE B
roioBke Hacoca. O0OpaTiTe BHUMaHHE Ha TIEPBOHAYAIBHBIN IIBET HATIOJHUTENS WHIAMKATOPHBIX
TpyOOK.

2. IpucoeqHATE MHIUKATOPHYIO TPYOKY CO CTOPOHBI BBIXO/Ia BO3/IyXa K HACOCY.

3. IlpokauaiiTe uyepe3 HHIMKATOPHYIO TPYOKy BO3AyX MOMelIeHHs (YJIHIBI, Mapka) B
KOJIMYECTBE, YKA3aHHOM B HMHCTPYKIIMM 1O TPUMEHEHUIO WHIMKATOPHOW TpPYyOKH, crenaB
TpeOyeMoe KOJIMYECTBO KauaHH HAaCOCOM.

[Ipumeuanue: Ilpu 1 mOJHOM TPOKAYMBAHMM HACOCOM Yepe3 HHIAMKATOPHYIO TPYOKy
npocaceiBaercs 100 ¢M® Bo3ayxa. MOMEHT OKOHYAHHWs IOKAYUBAHHUS KOHTPOIMPYHTE 110
MHAMKATOpY 3aBepuieHusi npococa (okoso 1 muH.). OO0 OKOHUAHUM IMKJIA MPOCACHIBAHMS
CBHUJIETEIILCTBYET MOSBICHUE YETKOTO H300paKEHHUsI TOUKU B OKOIIKE MHAWKATOPA.

4. OT™MepbTe M3MEHEHHE OKPACKH HAMOJHHUTEINS W JUIMHY TPOPEarupoBaBIIEro CTOJIOWKA
HATOJIHUTENS 1OCe MPOKauMBaHuUs. Pacmnonoxure MHAMKATOPHYIO TPYOKY psAIOM CO ILKAJIOH,
1n300paXEHHON Ha 3THUKETKE, U ONpeesTe BEJIMYMHY KOHLEHTpauuu yriaekucioro raza (C,) B
MI/M® 110 TPaHHMIIE CTOJIOMKA, H3MEHMBILETO OKPACKY.

5. Ilpu HeoOXomMMOCTH TepecunTaiite KoHneHTpanuio CO, n3 Mr/m® B 06beMHBIE % 110
dopmye (13):

C,-107%-22,4
1 M '

rae: Ci — KOHIEHTpaIys ra3a B 00beMHbBIX %0;

C, — KOHIIEHTpALMs ra3a B MI/M;

M — MonsipHast KOHLIEHTpalus yriaekucioro rasa (M=44).

[Ipumeuanue: Jnsa yaoOGcTBa palOOThl UHAMKATOPHBIE TPYOKH PEKOMEHIyeTCs
MOJICOEIMHATh K ILUTYLIEPY C HCIOJB30BaHUEM KOPOTKUX (3-5 cM) MOIMMEpPHBIX TPyOOK H3
coctaBa 000pyIOBaHUS.

(13)
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Pucynoxk 31. Cxema onpeneneHus KOHIIEHTPALUUA JUOKCUA YTIAEPOa C TOMOIIbIO
MHAUKATOPHBIX TPYOOK

Conep:kaHue oTyera
Oyenxa 3¢hghexmugnocmu ouucmru
PaccunteiBatot 3(pPekTHBHOCTD OUMCTKH BO3ayXxa 1mo hopmyie (14):

n=1- (E—) (14)

rae C, u C¢ — KOHIIEHTpallMu AMOKCHIA YTJIepoJa B BO3AyXe N0 W mocie abcopbepa
COOTBETCTBEHHO.
KoHnTpoJibHBIE BOPOCHI
Kakoii mpouiecc HazpiBaercst abcopOumeii?
Uro sBsieTcs IBUXKYIIEH cuioif mpoiiecca abcopOruu?
Uro Takoe uzmueckas abcopOomust u XeMocopOIus?
B kakux anmaparax ocyIiecTBiseTcs mpoiecc abcopouun?
B uewm 3akmogaercs npuHIMIT pabOTHI TapeIbYaThIX U HACAIOUHBIX abcopOepoB?
6. Cnucok JuTEpaTyphbl, PEKOMEHAYEMBbIi K HCII0Jb30BAHUIO 110 JAHHOH Teme

NE W=

7. OcHoBHasi JuTEpaTypa:

1 IIpoxopog, b. b. ConmansHas skosorus : yaeOHuK a1 By30B / b. b. IIpoxopos. - M. :
Axanemus, 2012. - 413 c. - (Beiciiee mpodeccuonansHoe 00pazoBanue). - bubmuorp.: c.
407-409.

2 CtpaxoBa, H. A. Dxonorus u npupojomnoib3oBanue : yued.mocodue / H. A. Ctpaxona, E.
B. Omenbuenko. - PoctoB H/]] : ®enukc, 2011. - 253 c. : wi. - (Beiciee oopa3oBanue). -
bubnuorp.: c. 253.

8. JlomosHuMTe/BHAS JUTEpPATypAa:

1 JIozanoBckas, M. H. Dxonorust u oxpana 6uochepsl Ipu XUMHUUECKOM 3arps3HEHUH :
yueb.rmocobue mis By30B / W. H. Jlozanosckasi, J1. C. Opnos, JI.LK. CagoBHuKOBa. - M. :
Bericmrast mikoua, 1998. - 288 c. : uin. - bubnuorp.: ¢.285

2 Mapwoun, B. K. TIpombiiennas sxosorus : yue6.mocooue / B. K. Mapsun ;I1ens. roc. yn-
T apXUTEKTYPHI U cTpouTenbeTBa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 Hlwunos, U. A. Okonorus : yueOnuk / M. A. llunos. - U3x. 4-e, crep. - M. :Broiciias
mkoua, 2003. - 512 c. - bubnuorp.: c. 510.

9. Humepnem-pecypcoi:
1 http://window.edu.ru/ — eawHOE OKHO JOCTYIIa K 00pa30BaTEIBHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OnbinoTeka OHIaH».

3 http://catalog.ncstu.ru/ — 37ME€KTPOHHBIN KaTaIOT aCCOLMUAIUY JIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHUE

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctema «DyHIaMeHTaNIbHbBIE TPOOIEMbI
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OLIEHKH COCTOSIHUSI 9KOCUCTEM U IKOJIOTUYECKOTO HOPMUPOBAHUS»
JlabopaTopnasi paGora 5. OuncTKka Bo3yXa OT JMOKCHAA yriiepoaa aacopoumeit

Llens pabGotsl: M3ydenue paboThl agcopOepa mo OYMCTKE BO3AyXa OT JUOKCHIA YIIIepo/a.
dopmMupyemMble KOMIIETCHIIUT HITH WX YacTH:

Kon ®opmynupoBka

TIK-1 Crnoco6eH opraHu30BaTh KOHTPOJIb Ka4ECTBA MPOIYKIIMH Ha BCEX CTaIUsIX MPOM3BOJACTBEHHOTO TpoIiecca

TeopeTnyeckas 4acThb

Jlis pasneneHuss OAHOPOJTHBIX W HEOJHOPOJIHBIX CHUCTEM HCHOIB3YIOT COPOIIMOHHBIC
MIPOLIECChI, OCHOBAHHBIE Ha sIBICHUU copOIuu. CopOiust — m000i mpoiecc MOrIoUeH s OTHOTO
BemecTBa (copOtuBa) npyrum (copOeHToM). B 3aBHCHMOCTH OT MeXaHHW3Ma MOTJIONICHHUS
pasnuyaroT abcopOIuio, 1ecopOITnio, aaCcOPOITHIO.

AncopOrmeii Ha3bIBAIOT MPOIECC MOTJIOMIEHUS! OJTHOTO MM HECKOJIBKUX KOMIIOHEHTOB U3
ra3oBOi cMecCH TBEP/BIM BEUIECTBOM — aJICOPOCHTOM.

AncopOnmsi uMeeT MHOTro oOmiero ¢ abcopOrueil: m Tam, U TaM HUAET MOTJIOUICHUE
LIEJIEBOI0 KOMIIOHEHTa U3 raza. Ho B aGcopOuuu Asisi MOTJIOMIEHHS NCIIONB3YEeTCs AKUAKOCTh, a B
ancopOuuu — TBEpOE BemecTBo. Ho ecTh U cylecTBEHHbIE pa3Iuyus:

1. TIlpouecc ancopbumu sBISETCS MEPUOJUYECKHM, a Mmpoliecc adbcopOuuum —
HENPEPHIBHBIM;

2. Ilpu aGcopO1uK MOKHO yJIaTUTh 3HAUUTEIbHYIO YacTh BEIIECTBA, HO HE BCE BEILIECTBO,
a py aICOPOITUHU YJAIUTH BEIIECTBO MOKHO MPAKTUYECKH TTOJTHOCTBIO.

[Ipouieccel aacopOUUU IIUPOKO MPUMEHSIOTCS B MPOMBIIIJICHHOCTH ISl OYUCTKU H
OCYIIKH Ta30B, pa3/eliecHue CMECel ra3oB M MapoB, U3BJICUCHUS MAPOB OPTaHMUYECKUX BEIICCTB
U3 CMECH C BO3AYXOM. AcopOIusi 4acTO HCHONb3yeTCs JUIsl OYMCTKH Ta30BbIX IOTOKOB,
BBIOpAcChIBAEMBIX B aTMOCQEpy, C IETbI0 YMCHBIICHUS 3arpsS3HCHHs] BPEIHBIMH MPUMECSIMHU
OKpY>KaroIen Cpeibl.

B MupoBo#i pakTHKE MCIOIB3YIOT TPH crioco0a opraHu3aly mpoiecca acopounu:

1. AncopOumsi Ha CTalIMOHAPHOM CJIOE;

2. AncopOuust B IBUXKYIIEMCS CIIOE;

3. AncopOuus B KUIIAIIEM CJIO€.

Pa3HOBHIHOCTRIO TIEPBOTO criocoba sBISIETCS aAcopOlrs CO CMEHHBIMH KOHTEHHEpaMH
azicopOeHTa, KOTOPbIE YHUUTOXKAIOTCS.

Ha oreuyecTBeHHBIX MPOHM3BOJCTBAX MPUMEHSETCS TOJBKO aICOPOIMS HAa CTAlMOHAPHOM
CJIO€ C pereHepalue.

B nmuteparype moapoOHO OMUCHIBAIOTCS U MPOIIECCHI C TICEBAOOKIKEHUEM, H aJICOPOEPHI C
JIBUKYIIMMCST CIIOEM, HO HU3-32 CBOEH CII0)KHOCTH B OTEYECTBEHHOW MPOMBIIIJICHHOCTH 3TH
CTOCOOBI HE MPUMEHSIOTCS.

[TpombIneHHbIN agcopOep — 3TO HUIMHAPUIECKUN anmapar.

[Tporieccer amcopOIK M30MPATEIBHBEI U OOBIYHO OOpaTHMBI. DTO 3HAYHT, YTO KaXKIIbIH
MOTJIOTUTENIb 00J1a1aeT CHOCOOHOCTBIO TIOIVIONIATh JIMIIL OINpEAeNiCHHbIE BellecTBa U HE
MOTJIoNIAeT (MU TOYTH HE TOTJIONIAET) JPYTHe BEIIEeCTBa, COJICPKaIecs B Ta30BOM CMECH HITU
pactBope. brmarogaps oOpaTMMOCTH CTaHOBHUTCS BO3MOXKHBIM BBIJCJIICHUE aCOPOMPOBAHHOTO
BEIIECTBA ¥ BOCCTAHOBJICHUE IMOTJIOTUTEIBHBIX CBOWCTB acOpOCHTA. DTOT MPOIECC HA3BIBAIOT
necopOreit. st Toro uTo0sI nporecc 0bu1 3P PEKTUBHBIM, aKTUBHAS TIOBEPXHOCTH aJCOPOCHTA
JNOJDKHA OBITh BeNWKAa.  AmNmaparbl JUis TOBEASHHS IMpollecca afcopOluy Ha3bIBAIOTCS
azgcopoepamu.

[Tpouecc amcopOIMM OTIIMYAETCST OT JPYTMX MACCOOOMEHHBIX IIPOIECCOB TEM, YTO
SIBJIIETCSl HEYCTAHOBHUBIIMMCS: UMEET Hayalo M MMeeT KoHell. UTo nenarb, KOrja 3TOT KOHEI]
HACTYNHJI U aficopOeHT oTpaboTtan cBo€ Bpemsi? TyT BCE pemaroT 5KOHOMUKA U SKOJIOTUSI.
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MOXHO HampaBisATh OTPaOOTAaHHBIN aJCOPOEHT B OTXOJ M 3aMEHSTh €ro HOBHIM. Takoit
MyThb BO3MOXEH, €CJIM KOJMYECTBO ajacopOaTa HEBEIUKO HJIM MPOLECC 3aMEHbl MPOBOAUTCA
penko. [ToHATHO, YTO CTOMMOCTH CBEXEro aJCcOpOEHTa JOJKHA ObITh MEHBIIE 3aTpaT Ha ero
perenepauuio. Eciau ancopbat He ABNIsS€TCS TOKCUUYHBIM MU KaHIIEPOT'€HHBIM BEIIECTBOM U €CIIU
OH HEpAacTBOPUM B BOJIE, TO aJICOPOCHT MOXHO BBHIBE3TH Ha MOJHUIOH. B mpoTHBHOM citydae ero
cxuratoT. O1HaKoO B OOJBIIMHCTBE CIIy4aeB aJICOPOCHT MO/IBEPraeTcsi pereHepaluu.

JlecopO111I0 MOKHO OCYIECTBHUTD CIIEIYIOIMMHA METOAAMHU:

1. HarpeBanue agcopOeHTa 10 TeMIiepaTypbl Bblllle TeMIEpaTyphl KUIIEHUS ajcopoara;

2. BakyymupoBaHHe, €CIM TpH HArpeBaHUU afcopOCHTa HAYMHACTCS pa3JIOKEHHE
azcopOara;

3. IlponyBKka HMHEPTHBIM Tra3oM (CHOBa TOJy4aeM Ta30BBI MOTOK C aJCOpPOTHBOM,
KOTOPBIH MOTJIOLIANIN);

4. BeiTecHeHue ajcopbata BOASHBIM TApoM WM JIPYyTMM BEIIECTBOM, KOTOpOE
norJouiaeTcs Jyyle;

5. KomOuHanust Ha3BaHHBIX CLIOCOOOB.

Ha mnpaktuke pereHepaiuio NOpoBOAAT, KaK MpaBWIO, BOJASHBIM mapoM. [lpu sTom
OJTHOBPEMEHHO MPOUCXOUT HarpeBaHue ajgcopoenta. [locne nmpoBeneHus npouecca MoxydaeTcs
CMeCh KOHJIEHCaTa BOJSHOTO Iapa M MOIJOMEHHOTO KOMIIOHEHTAa. JTa CMECh MOXET ObITh
TOMOTCHHOM Wi rereporeHHoi. B moboM ciaydae e€ Hajo pa3fensaTh, Tak Kak azcopOar Hiu
MMeeT MaTepHalIbHYI0 LIEHHOCTD (Jopor), uiu TokcuueH. Mnu u to, u apyroe. [lostomy ciauBathb
KOHZCHCAT B KaHaIW3alWi0 Henb3sa. OTHeleHne 1LeaeBOoro KOMIIOHEHTa OT BOJBI —
camocTosITeNIbHas podiema.

[Tocne necopOuuy BOJSHBIM MapoM (IPOMApKH) aacopOeHT, BO-NIEPBHIX, OYJeT HACHIIIEH
BOJIOM, BO-BTOPBIX, OH Topsiunii. [loaTomMy ero mpomyBarOT BO3AYXOM ISl yJIaj€HUS BOJBI U
OXJIAKICHMSL.

Pasnuuaror ¢usnyeckyro W XUMHYECKyro aicopOuuto. dusnyeckas ajacopouus
00yCJIOBJI€Ha B3aUMHBIM MPUTSDKEHHEM MOJIEKYJT TOTJIONIAeMOro BEIeCTBa U aJIcOpOeHTa U He
COIIPOBOXAAETCS XUMHUYECKUM B3auMojencTBueM. [lpu Xumudeckod aacopOLUU MOJEKYJIbI
MOTJIOLIAEMOI0 BEIECTBA BCTYNAIOT B XMMHUYECKYIO PEAKIHIO C MOJIEKYJIAMHU Ha MOBEPXHOCTH
noriotutensd. Takoil mporecc ancop6uuu He oopatuMm. Ecnu Mexay BeliecTBaMHu MPOUCXOIUT
XMMUYECKOE B3aUMOCHCTBHUE, TO MPOIIECC Ha3bIBAETCSI XeMOCOpOLUEii.

B kauecTBe azcopOeHTa MCHONB3YIOTCS MOPUCThIE TBEPAbIE BemlecTBa. DPPEKTUBHOCTD
azicopOeHTa 3aBHCUT OT IOBEPXHOCTU IOpP M, TJaBHBIM 00pa3oM, OT HAIUYHMS MHUKPOIOP,
pasMephl KOTOPBIX COCTABIISIOT (2x107¢) x (6x107°) mm.

B mpombinieHHOCTH Haubosiee pacupoCTpaHEHHBIMU a/1COPOCHTaMHU SIBIISIIOTCSI aKTUBHBIE
yIIM, cuiuKarenu (reab KPEeMHHEBOW KHCIOTHI), allOMOTend (TUAPOOKHCH alllOMUHUSA),
LEOJMTHI, TIUHBI U JJPyTUE IPUPOJIHBIC aICOPOCHTHI.

AKTUBHBIE YITIM TIOJNYYalOT MyTEM CYXOM NEPEeroHKH YTIepOA0COJIepKalluX BEIIECTB
(nepeBo, Topd, kocTH U Ap.). [lomyueHHBbIN yroab /Ui MOBBILICHUS €r0 MOPUCTOCTH, a 3HAYUT U
AKTUBHOCTH, AaKTUBUPYIOT TmpokanuBaHueMm mnpu Ttemmeparype 800-900°C. VY nenbHas
noBepxHOCTh 1op 600-1700 M*/r. AKTHBHBIE YIJIM MOIJIOMIAIOT MApbl OPraHMYECKUX BEIIECTB,
MO3TOMY 4YacTO HCIOJB3YIOTCA JUIsi OYHCTKM BEHTHISLMOHHBIX BBIOPOCOB, a TaKXke B
nmpotuBorasax. Hemocrarkamu akTUBHOTO YTJIS SIBJSIETCS €0 FOPIOYECTh U HEPOYHOCTD.

O6opynoBaHue U MaTepuAaJIbl

1. AncopOunoHHast KOJIOHKA;

2. Acnuparop tuna «Hacoc-npo6oor6opauk HII-3M» unu aHamoru4HsbIii;

3. BogocTpyliHblii Hacoc;

4. Unmukatopubie TpyOku THU-[CO»-2% 00] wiM aHamOTWYHBIC MJIs ONpPEICICHUS
nuokcuja yriepona — 1 ym. (20 mr.);

5. Konba K-1-100-29/32;

6. IlpoOka ctexnsiHHast 29/32 ¢ TpyOKoii;

7. Ilpobka crexnsinHas 29/32 ¢ oTBOIOM;
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8. TpexxomoBoii kpaH — 2 1T.;

9. Crolika-mTaTUB JIJIs1 KPETUICHUS SJIEMEHTOB YCTAaHOBKH;

10. TpyOka coenuHUTENbHAS CUTUKOHOBAS,

11. eomut — 500 r.

Yxka3anus no TexHuke 0e30MaACHOCTH
Hcnons3yemple TNpU BBINOJHEHWH aHAjdW3a pacTBOPBI, PEAKTUB, IOCYJa W JpPYyTHE
COCTaBHbIC YaCTH KOMIUJICKTA JTOJDKHBI OBITh MPEIBAPUTEIHHO OCMOTPEHHBI.

[Ipu ocMoTpe npoBEPSIOT:

1. [1en0CTHOCTE M TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OTcyTcTBHE MOBPEXKACHUN MEPHON TOCYAbI, MPOOUPOK, KOHTPOJIBHBIX LIKAT U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO Ui HCIOJIb30BAaHUS peakTHBa (PacTBOpA) WIIM TOCYAbI
TpeOOBaHUSM METOJIMKHM aHalu3a, T.€. HAJIMYME XOPOIIO M OJHO3HAYHO YUTAEMOMN STHKETKH,
METOK Ha MEPHOU MOCYA€E U T.IL.

[Tocne mpoBeneHMsI aHanu3a MEpHBIE CKISHKM W IHIETKU CIEAYET IPOMBITH YHUCTON
BOJIOM, CKJISTHKM C pacTBOpPaMH HEOOXOJIUMO I'e€pMETUYHO 3aKPBITh U YJIOXKHUTh B MECTa Ui UX
XpaHEHMUS.

Bxopgsmue B cocTaB KOMIUIEKTAa PEAKTHBBI T€PMETHYHO YIMAKOBaHbI BO (MJIAKOHBI U HE
MIPEACTABISIIOT OMACHOCTH IPU XPAaHEHHH. XOTb KOMIUIEKT HE COJAEPKUT SIAOBUTBIX U
CHJIbHOJICHCTBYIOIIMX BEIECTB, MPU padoTe ¢ KOMILJIEKTOM HEOOXOJIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMM TpaBUJaMH O€30MaCHOCTH, MPEAYCMOTPEHHBIMU [UIsi pabOT B XUMHUYECKOU
nabopatopuu. B yactHocTH, ipu paboTe B 1a00paTopuu HE JOMYCTUMO:

1. [lonajanue XUMHUKATOB U PaCTBOPOB Ha CIU3UCThIE 000JIOUKH, KOXKY, OJIEKIY;

2. Ilpunstre nuiy (MUThA);

3. Brpixanue Bo3ayxa ¥ XUMUKAaTOB, 0OCOOEHHO MMEIOIINX PE3KHUil 3a1ax U HaXOJAIIUXCS B
MEJIKOKPHCTAIIIMUYECKOM COCTOSIHUH (00pa3yromuX Mbljb);

4. Ilpm pabore CO CTEKISHHBIMU H3JEIUSAMHU U TOCYAOH HEOOXOAMMO CcoOII0AaTh
OCTOPOXHOCTh BO M30€kKaHNe TTOPE30B.

[Ipy nmpoBeneHMM SKCIEPUMEHTOB IO  MOJEIMPOBAHUIO  3arpsi3HEHHHA  BO3yXa
NPEIYyCMOTPEHO MCIIONb30BaHUE KOHIIGHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpHOH,
COJITHOM, a30THOW, MypaBbMHOH. [IpyM momagaHuM KHUCIOT Ha KOXY HEO0OXOJUMO OBICTPO
IIPOMOKHYTh PacTBOp JIOOBIM TaMMOHOM (caneTkoif, BETOLIbI0 W T.I.), MECTO MONaJaHUs
OOMJIBHO POMBITH CTPYEH BOJIbI U BEIMBITH C MBLIOM.

Oco6eHHO omacHbl KMCIOTH IPU TOMNaJaHuM B I1a3a. B 3ToM ciaydae ria3za HEOOXOIUMO
HEMEJIEHHO 0OMIIBHO IIPOMBITH HE CUJIBHOM cTpyeu BOJIBI, 3aTemM
2%-HBIM BOJIHBIM PACTBOPOM COJIbI U CPOYHO OOPATUTHCS K Bpauy-CHEIUAIUCTY.

[Ipy monaroroBke M NPOBENCHUHM AHAJIW30B C MPUMEHEHHEM HHIWKATOPHBIX TPYyOOK
OCHOBHBIM ()aKTOPOM OIACHOCTH SIBJISIETCS TPABMHPOBAHUE KOXKH PYK U IJIa3 OCTPHIMU KpasMu
TPYOOK MJIM OCKOJIKAMU CTEKJIA MPH BCKPBITUU U COETUHEHUH CTEKJISIHHBIX TPYOOK.

Jlnst mpeqoTBpallleHuss TPaBMHUPOBAHUS MPHU BCKPHITUM CTEKJISHHBIX TPYOOK 3amasHHbIC
KOHIIbI CIIEJyeT OTJIaMbIBaTh OCTOPOXHO, YTOOBI M30€KaTh MOPE30B U IMOMaJaHus OCKOJIKOB
cTeksa B riasa. Ilpu mojcoennHeHNH U OTCOGAMHEHUH BCKPBITOM TPYOKH €€ clieayeT aepxkarb
KaK MOXXHO OJIMKe K KOHILYy, BCTaBJIIEMOMY B acluparop, uzberas mpu 3TOM CHIBHOTO Ha)XKHUMa
Ha TpyOKY U CIIaBIMBaHUS €€ pyKaMHu.

[Ipn mpoBeaeHMM aHAIM30B PEKOMEHIYETCS IPUMEHATHh CpPEICTBA WHAWBUIAYAIBHON
3aILUTHI: 3AIUTHBIE OYKH, PE3UHOBBIE MIEPYATKH.

B ciy4asx BO3HHMKHOBEHMS TpPaBM IIEPBYIO IOMOIIb CIIEIYET OKa3blBaThb HA MECTE, IS
4ero HeoOX0IMMO UMETh WH/AWBUIYAIbHYIO allTCUKy.

[Ipy momagaHuy MHOPOAHOTrO Tela B IIa3a MHOTOKPAaTHO IPOMOMTE MOPaXEHHOE MECTO
noroyHo Boaoil. Ilpum mope3ax Kkpas paHbl 00paboTaiiTe aHTHCENTHKOM U 3aKpouTe
CTepWJIbHBIM IUIACThIpeM uiu OuHTOM. IlpM momagaHMM OCKOJIKOB CTEKJa IMOJA KOXY WIH
CHJIBHBIX ITOpe3ax o0paTuTech K Bpauy.
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YTUIM3UpOBaTh HMHIUKATOPHBIE TPYOKH (MCIOJB30BaHHBIE OO C HMCTEKIIMM CPOKOM
TOJHOCTH) CJIeJyeT TOJIbKO B CIleluaibHble MYyCOpHble KOHTeilHephl. He BbIOpachiBaiiTe
UCTOJIb30BaHHbIE TPYOKH B BOJY M HE OCTaBJISINTE MX B MECTE NMPOBEJICHUS aHATTN3a.

3ananus
AncopOIoHHast ycTaHOBKa JUIsl JaHHOU JabopaTopHoil padots! (Pucynok 32) coctouT u3
CTEKJISTHHOTO ajacopbepa (4), 3amoJHEHHOTO TBEPIABIM TMOTJIOTUTENEM — 1eodauToM (5).

OuniraemMblii BO3IyX U3 TIOMEUICHHsI TIOCTYMaeT B aacopOep depe3 mryiep (7) ¥ KOHHYECKYIO
KoJ0Yy (6).
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Pucynok 32. AncopOLnoHHasi ycTaHOBKa:
@ — yCTaHOBKa B COOPaHHOM BHJIEC Ha ITAaTHBE; 6 — CXeMa YCTaHOBKH.

[Ipy HeAOCTaTOYHOW KOHIEHTpAMU TUOKCHAA YIIEpoJa B BO3IyXE €ro CoJepiKaHue
MOJKET OBITh YBEIMYCHO, HANpPUMEp, NMPH B3aUMOJCHCTBUM MeJa WIM Mpamopa W pacTBOpa
000 KHCTIOTHI, KOTOPBIC MTOMEIIAI0TCS B KOHUYECKYIO KOJIOY (6).

OuuIIeHHBIH OT JAMOKCHIA YIJepojia BO3AyX OTBOIUTCSA M3 ajacopOepa yepe3 kpaH (3) u
mrynep (2), KOTOPbId COGAMHSACTCS UIAHTOM € TOOYIHUTENEeM TATH, HallpUMEp, BOJOCTPYHHBIM
HacocoM. Yepes mryneps! (9 u 1) orOuparoTcst mpoObl BO3yXa JUIsl ONPEICICHUST KOHIICHTPAITUH
IMOKCH/IA yriiepoJa M0 W mocie ajacopbepa. Ha mTynepax MMEIOTCS KOPOTKHE PE3UHOBBIE
IUIAHTH U TIOACOCIMHEHHUS HMHIUKATOPHBIX TpyOok. ColepkaHue IUOKCHIA yriepojia
OIpeIeIIIeTCS] IPY MOMOIIM MHIWKATOPHBIX TPYOOK IO METOAMKE, MPHUIaraeMoil K KOMIUIEKTY
TpyOOK.

Jannast paboTa BBIMOJIHSAETCA B HECKOJIBKO ITAlOB, KOTOPHIE MPOBOJSATCS B COOTBETCTBHU
C MPUHATBHIM MPETOIaBaTeIIeM IIIAHOM.

1. Ha mepBoMm »5Tame NpPOBOJUTCS OCBOCHHWE IPABHJI TOATOTOBKM M OOCITY>KHBaHUS
YCTaHOBKHM, METOJAMKH MPUMEHCHUS WHIUKATOPHBIX TPYOOK COBMECTHO C acCHUpPaTOpPOM IIpH
M3MEHEHUSAX KOHIECHTPAIUU ABYOKHCH yTIIepoJa.

2. Ha BTOpOM »3Tarme BBINOJHSIOT pabdovue OmNepaliy 10 IKCIUTyaTallii yCTAaHOBKH II0
OYHCTKE BO3AyXa, H3MEPEHHE KOHIICHTPALUHU TMOKCH A YIIIepoa.

3. Ha tpeTbeMm 3Tarne mpoBOJST OLEHKY dPPEKTHUBHOCTH OUYUCTKH.

MeToanka npoBeaeHusi padoTbl

Iloozomoeka u obcaycusanue yemanosKu

Bxitoyaror moOyuTens TIrd, HampuMep, BoAoCcTpyiHbIi Hacoc. [Ipobku kpaHoB (3 u 8)
YCTaHABJIMBAIOT B TIOJIOXKCHHUE, MIPEIICTABICHHOM Ha pHCyHKe 31, a.

Yepes 5-10 mun mocie Havana paboOTHl yCTAaHOBKHM MPOOKK KpaHOB (3 u 8) mepeBoasT B
MOJIOXKCHHE, TIPE/ICTABICHHOE Ha pUCYHKE 31, 6.

OTtbuparot mpoOBI BO3ayXa 10 U mociie abcopbepa, MoACOSaNHISI MHAUKATOPHBIE TPYOKHU K
mrynepaMm (9 u 1).

OTxito4yaroT MoOyAUTENb TSTH.

Konmponv konyenmpayuu ouokcuoa yenepooa
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Memoouxa onpedenerus KOHYeHMPayuu OUOKCUOA Y2nepood ¢ NOMOWbIO UHOUKATOPHBIX
mpybook (Cxema onpeoenenust npeocmasiena Ha pucynke 32).

[lepen HauvasioM pabOThl BHHUMATENbHO MPOYUTANUTE HHCTPYKLIHUIO IO MPUMEHEHUIO
MHANKATOPHBIX TPyOOK U Hacoca.

6. Bckpoiite nnaukaropuyto Tpyoky Ha CO, ¢ 000MX KOHIIOB, MCIOJB3YysI OTBEPCTHE B
roioBke Hacoca. O0OpaTnTe BHUMaHHE Ha TIEPBOHAYAIBHBIN IIBET HATIOJIHUTENS WHIAMKATOPHBIX
TpyOOK.

7. TlpucoeMHNTE HHANKATOPHYIO TPYOKY CO CTOPOHBI BBIXO/Ia BO3yXa K HACOCY.

8. IIpokauaiiTe uepe3 MHIUKATOPHYIO TPYOKYy BO3IyX IOMeUIeHUs (yIUIlbl, Mapka) B
KOJIMYECTBE, YKA3aHHOM B HMHCTPYKIIMH MO TPUMEHEHUIO WHIMKATOPHOW TpPYyOKH, crenaB
TpedyeMoe KOJIMYECTBO KauaHU HAaCOCOM.

[Ipumeuanue: Ilpu 1 mONHOM TPOKAYMBAHWHM HACOCOM YE€pe3 HHAMKATOPHYIO TPYOKy
npocaceiBaercs 100 ¢M® Bo3ayxa. MOMEHT OKOHYAHHWs IOKAYUBAHHUS KOHTPOIMPYHTE 110
MHAMKATOpY 3aBepuieHusi npococa (okoso 1 muH.). OO0 OKOHUAHUM IMKJIA MPOCACHIBAHMS
CBHJIETEIILCTBYET MOSBICHUE YETKOTO H300paKEHHUSI TOUKU B OKOIIKE MHAWKATOpA.

9. OT™MepbTe M3MEHEHHE OKPACKH HAIMOJIHUTENS W JUIMHY MPOPEarnpOBAaBIIETO CTOJIOMKA
HATOJIHUTENS MOCe MPOKauMBaHUs. Pacmonoxure MHAMKATOPHYIO TPYOKY psAIOM CO ILKAaJIOH,
n300paXEHHON Ha 3THUKETKE, U ONpeesuTe BEJIMYMHY KOHLEHTpauuu yriaekucioro raza (C,) B
MI/M® 110 TPaHHMIIE CTOJIOMKA, H3MEHMBILETO OKPACKY.

10. [Ipu HeobxoauMocTH nepecuntaiite Kornenrpanuio CO, u3 Mr/m* B 00beMHubIE %
no opmyne (14):
C,-107*-224 (14)
1~ M !

rae: Ci — KOHIEHTpaIys ra3a B 00beMHbBIX %0;

C, — KOHIIEHTpAIUs Ta3a B MI/M’;

M — MonsipHast KOHLIEHTpalus yIriaeKkucioro rasa (M=44).

[Tpumeuanue: Jlnst ymobcTtBa paboOThl MHAMKATOPHBIE TPYOKH  PEKOMEHIYyeTcs
MOJICOEIMHATh K ILUTYLIEPY C HCIOJB30BaHUEM KOPOTKUX (3-5 €M) MOIMMEpPHBIX TPyOOK H3
cocTaBa 000py10OBaHMUS.

Bekpuite 3Aecs Bxon soanyxa s C
| .\
it s ot MM
(e s S S—

y o
¥ " \_> E [nuxa cronBuka
HANoONHWTEeNA,
Hanonuurens M3MEHWBLLEND

oKpacky

Pucynok 32. Cxema onpeneneHus KOHIEHTPALUU JUOKCHIA YTIIEPOia C IIOMOILBIO
MHAUKATOPHBIX TPYOOK

Conep:xaHue oT4yeTa
Oyenxa 3¢hghexmugnocmu ouucmru
PaccunteiBatot 3(pPekTHBHOCTD OYUCTKHU BO3ayXa 1mo dhopmyie (14):

C
n=1-(c), (14)
H

rie C, u C¢ — KOHIIEHTpallMM AHOKCHIA YTJiepoJa B BO3AyXe N0 W mocie abcopbepa

COOTBETCTBEHHO.
KonTposabHbie BOpochl

Kakoii npouiecc HazbiBaeTcs agcopounei?
Uro Takoe puznueckas U XuMuueckas ajgcopouus?
Kaxkue BemiecTBa UCTIONB3YIOTCS B KaU€CTBE aJICOPOESHTOB?
[lepeuncnure OCHOBHBIE XapaKTEPUCTUKHU aCOPOESHTOB?
Yro Takoe n3oTepma afcopOnun u ee nHPOPMATUBHOCTH?

M
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6. Kakue Bunsl nzotepm aacopOuun Bl 3Haere?

Cnncok Jaurepatypbl, peKOMeHAyeMbli K HCI0JIb30BAHMIO 110 JAHHOI TeMe

OcHoBHas1 JiMTepaTypa:

1 [Ipoxopos, b. b. Conmanbrast 3xosorus : yaeonuk 1ist By3oB / b. b. IIpoxopos. - M. :
Axanemus, 2012. - 413 c. - (Bricuiee npodeccuonanbHoe 00pa3oBanue). - bubmuorp.: c.
407-409.

2 CtpaxoBa, H. A. Dkonorus u npupoonoib3oBanue : yued.nmocooue / H. A. Ctpaxona, E.
B. Omenpuenko. - PoctoB H/]] : ®enuke, 2011. - 253 c. : un. - (Beicuiee obpa3zoBanue). -

bubmuorp.: c. 253.

JlonoJiHUTeIbHAS JTUTEpaTypa:

1 JlozanoBckast, . H. Dkonorus u oxpana 6uocdepsl mpu XUMHUUYECKOM 3arps3HEHHH :
yueb.mocodue ams By3oB / WM. H. Jlozanosckas, 1. C. Opnos, JI.K. CanoBHukosa. - M. :
Bricmias mkomna, 1998. - 288 c. : wi. - bubnuorp.: ¢.285

2 Mapsous, B. K. IIpoMeiienHas sxosorus : yue6.mocoodue / B. K. Mapsun ;I1ens. roc. yn-
T apXUTEKTYPHI U cTpouTenbeTBa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 Hlunos, U. A. Dkonorus : yueOnuk / U. A. [unos. - U3x. 4-e, crep. - M. :Beicmas
mkosa, 2003. - 512 c. - bubnuorp.: c. 510.

Humepnem-pecypcol:
1 http://window.edu.ru/ — eanHOe OKHO IOCTYyIa K 00pa3oBaTeNbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckass OuOIMOTeKa OHIIAWH.
3 http://catalog.ncstu.ru/ — 3ME€KTPOHHBIN KaTaaor acCOUUAIUH SIIEKTPOHHBIX OHOINOTEK
y4eOHBIX 3aBenieHnid u opranuzamnuii CKOO
4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHUE

6 http://ecograde.bio.msu.ru — Undopmannonnas cucrema «DyHnaMeHTalIbHbIE TPOOIEMBI
OIICHKH COCTOSIHUSI 9KOCHUCTEM U IKOJIOTHYECKOTO HOPMHUPOBAHUS
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MUHHCTEPCTBO HAYKH U BhICIIero oOpazoBanus Poccuiickoit @enepanuu
®denepalibHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKWI ®EJIEPAJIBHBIN YHUBEPCUTET»
HeBunHoMbIcCKH TexHONMOTHUECKU HHCTUTYT (prmnan) CKOY

METOJHYECKHE YKA3AHUA

IO BBITIOJIHEHUIO MPAKTHYECKUX paboT
no pucruminHe «OXpaHa OKpYKaromiel cpeibl B XUMUYECKON MPOMBIIITICHHOCTI
JUTSL CTYJIEHTOB OYHOM/3a04HOM (hOpM 00yUeHHUs
HaIpPaBIIEHUS TIOJITOTOBKU
18.03.01 Xwumudeckasi TEXHOJIOTHUS
HaTNpaBIeHHOCTh (PO niIh) TEXHOTOTHSI XUMUYECKUX MTPOU3BOJICTB

Hesunnomreicck 2024



Metoanyeckne ykazaHusi pa3paboTaHbl B cooTBeTcTBUU ¢ TpeboBanmsivu ®I'OC BO u
paboueii mporpamMmbl AUCHMIUIMHBL «OXpaHa OKpYyXKalomenl cpeabl B XUMHUYECKOU
MIPOMBIIIJICHOCTH». YKa3aHUs MpeJAHa3HaueHbl JUIsl CTYI€HTOB OYHOW/3a04HOI hopM oOyueHus
HarpaBieHust moarotopku 18.03.01  Xumuyeckas TEXHOJIOTHSL.

CopepxaT OCHOBHBIE pa3/ielbl H3y4aeMOI'o TEOPETHUYECKOTo MaTepuana, NepeyeHb
BOIPOCOB HEOOXOANUMBIX Il IPOPaOOTKH, a TAK¥KE CIIMCOK PEKOMEH1yEeMOW JTUTEPaTyPBhl.

Cocmasumenu K.C. Cuinko, cm. npenooasamern.
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BBEJEHHUE

Pemenue sKkomoruueckux mpoodjieM B COBPEMEHHOM MHpE HEBO3MOXHO 0Oe3 MOHUMAaHUs
OOBEKTUBHBIX 3aKOHOB pa3BUTHS NPUPOABI M oOmiecTBa. «OxpaHa OKpyXKamomed cpeasl B
XUMHUYECKON MPOMBIIIJIEHHOCTHY U3y4YaeT 3TH 3aKOHbI, KOTOPHIE JAl0T KUY K YIIPABICHUIO B
o0acTy OXpaHbl OKPYKalo 1IEH CPebl.

@opMHUpPOBAaHUE  DKOJOTMYECKOIO MHUPOBO33PEHUS M CIIOCOOHOCTh  aHAJIM3UPOBATh
MOCNEACTBHUSI ~ AHTPOIOTEHHOM  NIeATENbHOCTH  MOMOTAIOT  PAlMOHAIBHO  HCIOJIb30BaTh
MPUPOIHBIE PECYPCHl M pa3padaThIBaTh MEPONPHUSATHS MO OXpaHE MPUPOABI M IKOJIOTUIECKOM
0€30IacCHOCTH.

Jucuumnuna «OxpaHa OKpyKawooIlled cpeapl B XUMHYECKOH IPOMBIIUIEHHOCTH)
OTHOCUTCSI K JUCLHUIUIMHE 4YacTd, (JOPMHUPYEMOM ydacTHUKaMH 0O0pa30BaTEIbHBIX OTHOLICHUH.
Ona HampaBieHa Ha (opmupoBaHue TPO(PECCHOHATBLHBIX KOMIETEHIIMH OO0YyJalomuXxcsi B
rporiecce BIMOTHEHUs padoT, onpeaeneHapix ®I'OC BO.

Metoauueckne ykazaHusi COCTaBJICHBI HA COBPEMEHHOM HAay4YHOM YPOBHE M PACCUMTAHBI
Ha CTYJIEHTOB, 110 HanpasieHuto 18.03.01  XuMuueckas TEXHOJIOTHS.

[TocenoBaTenbHOCT, TEM COOTBETCTBYET JIOTMYECKOW CTPYKTYpE €€ IPOXOXKICHUS.
IIpennaraemple METOAMYECKHE YKa3aHMs COJEp)KaT Marepual, KOTOPBIH pPEKOMEHIYETCS
UCIOJIb30BaTh CTYJEHTAM IIPU MOATOTOBKE K MPAKTHYECKUM 3aHATHUSM.

JU1g TOATOTOBKM K NPAKTHYECKHUM 3aHATHSAM CTYJIEHT JOJDKEH M3YyYHUThb MaTepHhall I10
COOTBETCTBYIOILIEH TEME, MCIIONB3Ysl OCHOBHYIO M [JONOJHMUTEIBHYIO JINTEPATYpPY, a TaK JKe
UCHoJb3ys nepuoanyeckue nzganuss CMU.
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Tema 1. AHTpOnOreHHoe 3arpsisHeHue 6nocgepnl
IIpakTnyeckoe 3ansiTue 1. [lonsaTue 1 KIaccupukanms 3arpsi3HeHNN OKPYKaloIIel
cpeabl
Heanb 3ansaTHsi: PaccMOTpeTh BO3MOKHBIE BHUIBI 3arps3HCHUN W UX BO3JCHCTBUE Ha
YKWBOM OpraHu3M.

3HaHUS U yMEHUS, TPHOOpETaeMbIe CTYJACHTOM B PE3YyJIbTaTe OCBOCHUS TEMBI
3HaTh: 0a30BBIC NPUPOAOCOCPETAFONINC TEXHOIOTHH,

YMeTh: HUCCIICA0BATh 6630TXO,Z[HLIG TEXHOJIOTUU B IIPOMU3BOJACTBE

HaumenoBanue ¢opmupyeMbIx KOMIETEHIHHA

Kon DopMyIHPOBKA

[IK-1 CriocobeH opraHu30BaTh KOHTPOJIb KAYeCTBA MPOAYKIIUH HA BCEX CTAIMIX
IIPOM3BOJICTBEHHOIO IIpoLecca

Herpanmanus  Omocdepbl  gBISIETCST OAHUM W3 OTPUILIATEIBHBIX  IMOCIIEICTBUN
XO34MCTBEHHOM  JEATEIBbHOCTH  4YeJIOBEKa. [IpOMBIIIIEHHOE UM CENbCKOXO35AWCTBEHHOE
MPOM3BOICTBA O0YCIIOBIMBAIOT WHTEHCUBHOE aHTPOIOTCHHOE 3arpsi3HEHUE TMPHUPOTHOU CPEIbI,
KOTOPOE€ OTPAXKAETCSI HA COCTOSIHUU TOMYJISIIIUN paCTeHUN U )KMBOTHBIX, & TAKXKE HA COCTOSTHUU
3I0pOBBs Jroiel. MHOTHe BelecTBa, 3arpsA3HSIOIINE OKPYKAIOIIYI0 Cpeay, 00J1aaatoT 0COOBIMU
dbopmamu MOPaKarolero JEHCTBUS - TEepPaTOTEHHBIM, MMMYHOJCTIPECCUBHBIM,
AMOPUOTOKCUYECKUM, KaHLIEPOT€HHBIM U MYTareHHbIM. B CBSI3U ¢ 3TUM OJHOM U3 IIEHTPAIbHBIX
mpoOJieM SKOJIOTMH SIBIIACTCA OIICHKA U PEryJUpPOBaHHE YPOBHEW pa3IUYHBIX BHUIOB
3arpsi3HEHMI Ha OKPYXarollyto cpenbl. MIMeHHO mo3ToMy TeMa BechbMa aKTyaJibHa.

Teopernyeckasi 4acThb

3aepsasznenue — IpUBHECEHHE B KaKyIO-INOO SKOCUCTEMY, HE CBOMCTBEHHBIX €1 )KUBBIX WIIH
HEXHMBBIX KOMIIOHEHTOB, (DH3WUYECKMX WM CTPYKTYPHBIX HM3MEHCHHH, HAPYIIAIONINX WM
MPEePHIBAIONINX MPOLIECCH KPYroBOpoTa M OOMEHa BEIIeCTB, NPUBOMASAIINE K CHHKCHHIO
MPOTYKTUBHOCTHU UJTU PA3PYLIEHHUIO O IKOJIOTHUECKON CUCTEMBI.

[To mpOnCXO0KAEHUIO BBIIETSIOT:

— ©CTECTBEHHOE 3arpsi3HEHHE, BO3HHUKIIEE B pe3yJibTaTe NPUPOAHBIX IPOLECCOB
(JlecHBIX MOXapOB, U3BEPIKCHHUS BYJIKAHOB, BHIBETPUBAHUSA U TIP.), 0€3 BIUSHUS YETIOBEKA;

—  AHTPOIIOTEHHOE 3arpsA3HEHUE, SBIAIOLIEECS PEe3yJIbTaTOM JEATEIBHOCTH YEJIOBEKA,
MHOT/a 10 MaciTabaM BO3JIEHCTBUS MPEBOCXO/sIIEe ECTECTBEHHOE.

[To mMacmTabamM M pacmpOCTPAHCHUIO 3arpsi3HEHHE MOXKET OBITh JIOKAIbHBIM (MECTHBIM),
PErMOHANIEHBIM U TJI00AIbHBIM.

[To Bugam 3arpsi3HEHU BBIJIESIOT:

— HHTPEeIUeHTHOE (XUMUYECKOE);

napaMmerpudeckoe (pundeckoe);

OnoreHeTndyeckoe (OMOIOTHIECKOE) 3arpsI3HEHNUE;

CTallMaTbHO-JECTPYKIIMOHHOE ~ 3arpsi3HEHHe, MpejAcTaBisiomee coboil u3MeHeHue
TaHamAadTOB U AIKOCUCTEM B TIPOIIECCE MPUPOIOTIONHE30BAHMS.

1. Xumuueckoe (unepeouenmuoe) 3acpssHeHue — TMPUBHECCHHE B OKPYKAIOIIYIO CPEdy
BEILECTB, HECBOMCTBEHHBIX € 10 CBOEMY XUMUUYECKOMY COCTaBY WM IPUCYTCTBYIOLIUX B HEU B
OYEHb OOJBIITNX KOJINIECTBAX.

2.  @usuueckoe (napamempuueckoe) 3acpssHeHue — W3MEHEHHE €CTECTBEHHOTO
¢dbuzmdeckoro coctossHUS cpeapl. OHO BKJIIOYAET: TEIUIOBOE (TEpMalbHOE); IIIYMOBOE
(BUOpaIIMOHHOE); CBETOBOE; PaJMOAKTUBHOE; IIEKTPOMArHUTHOE.
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2. buonozuueckoe 3acpsizHeHue — 3TO INPUBHECEHHE B DKOCHCTEMBI HE CBONCTBEHHBIX
(4y’)KIpIX) WM JKMBOTHBIX  (300T€HHOE  3arpsi3HeHue), pacrteHuil  (¢puToreHHoe) H
MHUKPOOPTIaHU3MOB (MOKPOOOTEHHOE).

Bonpocs! u 3aganus:
ba3oBblii ypoBeHb

1. B 4eM cocTosIT OCHOBHBIE aHTPOIOI'€HHbIE BO3AEUCTBUS Ha aTMOCc(epy?
2. YeMm BBI3BAHO €CTECTBEHHOE U aHTPOIIOI'€HHOE 3arpsi3HeHNE?

3. XapakTepuCTHKa M MOKa3aTeIn OMACHOCTU BPEIHbBIX BEIIECTB

4. 3arps3HeHHEe NIPUPOIHOI CpPelbl U eTo BIHMSHKE Ha Onochepy

[ToBbIlIEHHBIN YPOBEHB
1. CocTaBuTh OJI0K-CXEMY, OTPAKAIOIIYIO KIACCU(PUKAIUIO 3arPSI3HEHUIA.

Cuncok Jurepatypbl, peKOMeHAyeMbli K HCI0JIb30BAHMIO 110 JAHHOI TeMe
OcHoBHasl JuTEpaTypa:

1 IIpoxopog, b. b. CornmansHas skosorus : yaeOHuK a1 By30B / b. b. IIpoxopos. - M. :
Axagemus, 2012. - 413 c. - (Bricmiee npodeccuonanbHoe o0pa3oBanue). - bubnuorp.: c.
407-409.

2 CtpaxoBa, H. A. Dxonorus u npupojomnoib3oBanue : yued.mocodue / H. A. Ctpaxosa, E.
B. Omenbuenko. - PoctoB H/]] : @enukc, 2011. - 253 c. : wi. - (Beiciee oOpa3oBanue). -
bubnuorp.: c. 253.

JlonoJIHNTEeIbHAS JINTEpaTypa:

1 Jlo3anoBckas, Y. H. Dkonorus un oxpana 6uochepsl Ipu XUMHUUYECKOM 3arps3HEHHH :
yue0.mocobue mis By30B / WM. H. Jlozanosckast, /1. C. Opnos, JI.LK. CagoBHuKOBA. - M. :
Bricmias mkona, 1998. - 288 c. : wi. - bubnuorp.: ¢.285

2 Mapwbun, B. K. [IpoMmbiiennas sxosorus : yue6.mocoodue / B. K. Mapsun ;I1ens. roc. yn-
T apXUTEKTYPHI U cTpouTenbeTBa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 Hlunos, U. A. Dkonorus : yueOnuk / M. A. [lunos. - U3x. 4-e, crep. - M. :Boicmas
mkosa, 2003. - 512 c. - bubnuorp.: c. 510.

Humepnem-pecypcut:
1 http://window.edu.ru/ — eawHOE OKHO JAOCTYIa K 00pa30BaTEIILHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OnbinoTeka OHIaiH».

3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaIoT aCCOIUAIUH JIEKTPOHHBIX OMOIMOTEK
yueOHBbIX 3aBefieHni u opranuzanuii CK®O

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHUE

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctema «DyHIaMeHTaIbHbBIE TPOOIEMBI

OLICHKH COCTOAHHA 3KOCUCTEM U SKOJIOTHYCCKOI'O HOPMHUPOBAHUS))

IpakTnueckoe 3ansitue 2. O0MasA XapaKTEePUCTHKA HCTOYHUKOB 3arpsi3HEeHMsI
Heap 3ansaTHs: PaccMOTpeTh BO3MOKHBIE BUIBI 3arps3HCHUN W UX BO3JCHCTBUE HA

KUBON OpraHU3M.
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3HaHUA U YMCHU, HpI/IO6pCTaeMLIC CTYACHTOM B PC3YJIbTATC OCBOCHHSA TCMbI

3HaTh: 06a30BbIe MPUPOIOCOEPETAOIINE TEXHOIOTHH,
YMeThb: HcciieoBaTh 0€30TXOJHBIE TEXHOJIIOTHH B TPOU3BOCTBE

HaumeHnoBanue ¢GopmMHpyeMbIX KOMIIETEHLUH

Kon DopmyIUpOBKa

TIK-1 CriocobeH opranu30BaTh KOHTPOJIb Ka4eCTBa MPOAYKIIMH Ha BCEX CTAAMAX MPOU3BOACTBEHHOTO Mpolecca

Herpamanus  Ouocdepbl  SABIASICTCS  OJHUM M3 OTPUIATENBHBIX  MMOCICICTBUI
XO34MCTBEHHOM  JEATEIbHOCTH  4YeJOBeKa. [IpOMBIIIIEHHOE UM CEIbCKOXO35WCTBEHHOE
MPOU3BOICTBA O0YCIIOBIMBAIOT MHTEHCUBHOE aHTPOIOTEHHOE 3arpsi3HEHUE MPUPOJAHOU CPEIbI,
KOTOPOC OTpaXa€TCd Ha COCTOAHUU HOH}’HHHI/II\/'I paCTeHI/Iﬁ " )KUBOTHBIX, a TAKXKE€ Ha COCTOAHUHU
3I0POBB JI0iel. MHOTHE BEIIEeCTBa, 3arpsI3HSIOIINE OKPYIKAIOIIYIO Cpey, 00IaatoT 0COOBIMU
dbopmamu MOPAYKAIOILIETO JNEUCTBUSA - TEPaTOTrE€HHBIM, MMMYHOJEIPECCUBHBIM,
3M6pI/IOTOKCI/I‘ICCKI/IM, KaHICPOTCHHBIM U MYTAarCHHBIM. B cBs3u ¢ aTHIM OI[HOI>'I 13 OCHTPAJIBHBIX
npo0yieM SKOJOTHUH SBISETCS OICHKAa W PEryJMpOBaHHE YPOBHEM pa3MYHBIX BHUJOB
3arpsAA3HEHMI Ha OKPYXKAIOIyto cpebl. MIMEHHO mo3ToMy TeMa BechbMa aKTyaJIbHa.

Teopernyeckas yacTpb

1. Ucmounuxu 3aepsazuenus ammocgepul.

3acpsazuenue ammocgheprnoz2o 6030yxa — 3TO U3SMEHEHHUE €T0 COCTaBa M CBOMCTB, KOTOPOE
OKa3bIBaeT HEOJIArompusATHOE BO3/ACUCTBHE Ha 3/I0POBbE YEIOBEKA, JKUBOTHBIX, PACTCHUU H
9KOCHCTEM B LIEJIOM.

1. ITo Ha3HaueHuO:

— TEXHOJOTMYECKHEe — COJep)Kallldie XBOCTOBbIE Ta3bl IIOCJIE YJABIMBAaHUS Ha
pEeKyNepaluoHHbIX, a0COPOIMOHHBIX, aJCOPOLMOHHBIX U JPYTUX YCTaHOBKAax, a TaKXe Mpo-
IyBOUHBIE Ta3bl W3 allapaToB, YCTPOMCTB M YCTAHOBOK (Ui STHX BHIOPOCOB XapaKTEpPHBI
BBICOKHE KOHLIEHTPALIMU BPEIHBIX BELIECTB U Majible 00BEMBI yIaIsIeMOT0 BO3/IyXa);

— BEHTWISLMOHHbIE BBIOPOCHI — TPEACTABIAIOT COOONW MECTHBIE OTCOCHI  OT
000pyI0BaHUS 1 00IIIEOOMEHHYIO BBITSIKKY.

2. 1o mecTy pacnonoKeHusl:

— He3aTeHEeHHble WIM BBICOKME — HaxoJdlluecss B 30HE HenehOpMHUPOBAHHOTO
BETPOBOTO TMOTOKa (BBICOKHME TPYOBl, TOUYEYHBbIE HCTOUYHMUKH, YJAJSIONIME 3arps3HEHUs Ha
BBICOTY, ITPEBBIIIAIOLIYIO B 2,5 pa3a BbICOTY IPOU3BOACTBEHHOI'O 3/IaHU);

— 3aTeHEeHHbIe WIM HU3KUE — PACIIONIOKEHHbIE Ha BBICOTE B 2,5 pa3a MEHbIIEC BBICOTHI
MIPOU3BOJCTBEHHOTO 3/IaHUS;

— Ha3eMHble — HaXOoJsIIuecss BOIM3M 3€MHOM MOBEPXHOCTU (OTKPHITO PACHOIOKEHHOE
TEXHOJOTHMYecKoe O0OpyI0BaHUE, KOJOIBI, MPOU3BOJCTBEHHbIE KaHAIM3AIMH, MPOIUTHIE
TOKCUYHBIE BEIIECTBA, OTKPHITO XPAHSAIIUECS OTXO/bI IPOU3BO/ICTBA).

3. ITo reomeTpuueckoit hopme:

— To4e4dHble (1IaXThl, TPYObl, KPBILIHbIE BEHTHIATOPHI);

— JIMHelHble (OTKPBITBIE OKHA, a’paloHHble (oHapH, OJHM3KO pa3MelleHHbIE
BBITSDKHBIC IIAXTHI U (DaKenl).

4. o pexxumy pabOTHI:

— HEIPEPBIBHOTO JEHCTBUS;

— TEPUOAUYECKOrO JCHCTBHUS;

— MIHOBEHHbIE — BBIOPOCHI, NPU KOTOPBIX 3arpsi3HEHHE PACIPOCTpaHsIETCS 3a JOJU
CEKYH/Ibl TOPOM Ha 3HAYUTEIBHYIO BBICOTY (IIPOUCXOJAT MPHU B3PBIBHBIX pabOTax U aBapUMHBIX
CUTYaIusX).
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— 3aJmoBBIE — BHIOPOCHI, NMPU KOTOPBIX 32 KOPOTKUHN MPOMEKYTOK BPEMEHHU B BO3JIyX
MocTynaer OOJIBIIOE KOJIMYECTBO BPETHBIX BEHICCTB (BO3MOXKHBI MPH aBAPUSAX H CHKUTAHUU
OBICTPOTOPSIIIUX OTXOAOB ITPOU3BOJICTBA HA CIICHUATBHBIX IJIOIAAKAX TSI UX YHUUTOKCHHUS).

5. Ilo manbHOCTH pacnpOCTPAHEHUS:

— BHYTPHIUIONMIQJOYHBIE — TIPOUCXOMAAT, KOTJIa 3arps3HCHHs, BBIOpAchIBacMble B
BO3IYIIHBIA  OacceifH, 0O0pa3yloT BBICOKME KOHIIGHTpPAIlMM TOJBKO Ha TEPPUTOPHH
MIPOMBIIIJICHHON TUTOIIAIKA, a 3arpsA3HCHUN B KWJIBIX palioHaX HE MPOUCXOAMT (I JAHHBIX
BBIOPOCOB MPEyCMATPUBAIOT CAHUTAPHO-3AMIMTHYIO 30HY OOJBIINX Pa3MEPOB);

— BHEIUIOMAJ0YHBIE — TMPOUCXOJIAT, KOTJAa 3arpsA3HCHUS IOTCHIIMAIBHO CIIOCOOHBI
CO3/1aBaTh BHICOKHE KOHIIEHTPAIIMK HAa TEPPUTOPHUH KHIIOTo paiioHa (mopsaaka [1/IK mis Bo3myxa
HACEJIEHHBIX ITYHKTOB).

2. UcmoyHuku 3aeps3Henus 2uopocgepboi.

3acpsznenue 6000emo8 — ITO CHIKEHHE MX (YHKIMHA B OHOcdepe M HKOIOTHIECKOTO
3HAYEHHs B pe3yJbTaTe MOCTYIUICHUS B HUX BPEAHBIX BEIIECTB.

CmouHble 600bI — OTO BOJIbI, OTBOAWMBIC IIOCJIC WCIIOIH30BAaHKUS B OBITOBOH W
MIPOU3BOJICTBEHHON JESATEILHOCTU YeJIOBEKa.

PaccmoTpum Gosiee moapoOHO HCTOYHUKH 3arpsi3HEHUsT BOJHOTO OacceliHa.

1. AtmocdepHbIe BOIBI

2. T'opoackue cTo4HbIE BOJIBI

3. CenbCcKOX03SIMCTBEHHEIE BOIBI
4. [TpOoMBINIITICHHBIE CTOYHBIC BOJIBI

3. UcmoyHuku 3aepsa3Henus aumocgepul.

1. BeITOBBIC IPEANPUATHS U JOMA. 3/1eCh B KAUECTBE 3arPsS3HUTEIICH BBICTYIAeT OBITOBOM
MyCOp, MyCOp Mara3uHoB, OOJBbHHUII, TPEIMETHI JOMAITHETO 00MX0/1a;

2. CenbCcroe X035HCTBO. B KauecTBe 3arps3HHUTENCH BBICTYMAIOT SIOXUMHUKATHI, OTXOJIbI
KUBOTHOBOJICTBA U CEIIbCKOXO3SIIICTBEHHON MPOAYKIINU;

3. Temnosuepreruka. Kpome obpazoBaHusi OOJBIIOr0 KOJMYECTBA IUIAMa M 30JIBI, TIPH
C)KMTaHUHM KaMEHHOTO YISl BBIACNAIOTCS B aTMOcdepy ca)ka, HECrOPEBIIHNE YACTHIIbI, OKCHIIbI
Cepbl, KOTOPBIEC MOCTEIICHHO OCAX/IAI0TCS HAa TTIOBEPXHOCTh TIOYBHI,

4. Tpaucnopt. Ilpu pabore nBurarenss BHYTPEHHEro cropaHusi oOpa3yroTCsi OKCHJIbI
a30Ta, CBHHEII, YIIICBOJOPOJIBI M JIPYTUE BEIIECTBA, KOTOPHIC OCEMTAIOT HA IMOBEPXHOCTH MOYBBI
WIH TIOTJIOIIAIOTCS PAacTEHUSIMHU. A TIOCNiE PacTeHUH, B pe3ysbTare KpyroBOpoTa, MO MUIIEBOM
IIETH 3arPs3HSIONINE BEIISCTBA MMONA/Ial0T B ITOYBY;

5. [IpoMbliiieHHbIE TIPEANPUITHS. 3arPS3HEHUS TOYBBI TPOUCXOAUT B OONbIIEH CTEIEHH
OT MPEANPUATHN METALTYPTUU (COJM IBETHBIX W TSDKEJBIX METaUIOB), MAIIMHOCTPOCHHUS
(maHUABl, COCNMHEHMS MBIIIbsKA, OSPWILINS), TPOW3BOJACTBO IutacTMacc (OeH30i, ¢eHon),
EJUTIONI03HO-0YMaKHOW TTPOMBIIIIIICHHOCTH ((PEHOJIBI, METaHOII, CKUTIUIAP ).

Bonpocs! u 3aganus:

ba30BbIi1 ypoBeHb

I. Meroasl 3ammUTBl NPOM3BOJICTBEHHOrO TIEPCOHANA M HACENEHHA OT BO3MOXKHBIX
IIOCJICICTBUM aBapui

2. OxapakTepusyiTe HCTOUHUKHU 3arpsi3HEHUs: aTMOC(hEpHI.

3. OxapakrepusyiTe HCTOYHUKH 3arps3HEeHus ruapochepsl.

4.  OxapakTepusyiTe HCTOUHUKH 3arpsi3HEHUS JTUTOC(EPHI.

[loBbI1IEHHBIN YPOBEHB

1. W3 KakuX MCTOYHHMKOB MONAJA0T B aTMOC(hEpy OKCUABI Cepbl U a30Ta?
2. Kak Ha3bIBaeTCs CMeCh JIbIMa, TYMaHa U IbUIH?

Cnncok Jaurepatypbl, peKOMeHAyeMbli K HCI0JIb30BAHMIO 110 JAHHOI TeMe
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OcHoBHas MTepaTypa:

1 ITIpoxopos, b. b. Counanphas skosnorus : yueOHuk ais By30B / b. b. IIpoxopos. - M. :
Axanemusi, 2012. - 413 c. - (Bricmiee npodeccnonanpHoe 00pa3oBanue). - bubmuorp.: c.
407-409.

2 CtpaxoBa, H. A. Dxonorus u npupoaonoib3oBanue : yued.mocooue / H. A. Ctpaxosa, E.
B. Omenpbuenko. - PoctoB H/]] : ®enuke, 2011. - 253 c. : un. - (Beiciiee ob6pazoBanue). -
bubnuorp.: c. 253.

JonmosiHnTEIbHAS JIMTEPATYypAa:

1 JlozanoBckast, . H. Dkonorus u oxpana 6uochepsl mpu XUMHUUYECKOM 3arps3HEHHH :
yueb.mocodue amns By3oB / M. H. Jlozanosckas, 1. C. Opnos, JI.K. CanoBaukosa. - M. :
Bricmas mkoima, 1998. - 288 c. : wi. - bubmmorp.: ¢.285

2 MapsuH, B. K. IIpombiniennas sxonorus : yue6.nocodue / B. K. Mapbun ;Ilens. roc. yn-
T apXUTEKTYphI U cTpouTennscTna. - [lensa : [INYAC, 2007. -198 c. wi. — bubauorp.: c.
196

3 Hlwunos, U. A. Dkonorus : yueonuk / M. A. [unos. - U3x. 4-e, crep. - M. :Beicmas
mikona, 2003. - 512 c. - bubauorp.: c. 510.

Humepnem-pecypcoi:
1 http://window.edu.ru/ — emmHOE OKHO OCTYIa K 00pa30oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckass OMOIMOTEKa OHJIAWH.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT aCCOIUAIINN JICKTPOHHBIX OMOTHOTEK
y4eOHBIX 3aBesieHni u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.

5 https://openedu.ru — OTkpbITOE 00pa3zoBaHue

6 http://ecograde.bio.msu.ru — Undopmannonnas cucrema «DyHiaMeHTalIbHbIE TPOOIEMBI
OLICHKH COCTOSTHHS DKOCHCTEM U 3KOJIOTHYECKOTO HOPMHPOBAHHS»

IIpakTyeckoe 3ansaTue 3. OnpenejieHne AHTPONOTeHHOI HATPY3KH HA NPHUPOIHBIE

IKOCHCTEMbI B pe3yJibTaTe NPo(ecCHOHAIBHOMN AeITeJJbHOCTH U IYTH €€ CHUKEHUS
Less 3auaTHA: yriryOiaeHne 3HaHU 00 SKOCUCTEME, 00 UCTOYHUKAX 3arpsI3HEHUS Pa3InIHbIX
HKOCHCTEM U UX MOCIEACTBUIX, PALIMOHAIILHOM HCIIOIb30BAHUM U OXPaHe MPUPOAHBIX

pecypcoB.
3HaHusg U YMCHUA, HpI/IO6peTaeMBIC CTYACHTOM B PC3YyJIbTAaTC OCBOCHHA TCMbI

3HaTh: 0a30Bble NPUPOJOCOEPEraroIIre TEXHOIOTHH,
YMerb: uccienoBaTh 0€30TXOIHBIE TEXHOIOTHH B TIPOU3BOJICTBE

HaumenoBanue ¢GopMHpyeMbIX KOMITETCHIUH

Kon DopMynHpOBKa

HK-I Cnocoben OpraHrn30BaTb KOHTPOJIb Ka4CCTBA MPOAYKIHUHU Ha BCEX CTAAUAX MMPOU3BOACTBCHHOTO ITpoOLEcca

Teopernyeckasi 4acThb

3arpsizHenue 6uocgepsl - MPUBHECEHUE B OKPYXKAIOIIYIO CPEy WM BOSHUKHOBEHUE B HEl
HOBBIX, OOBIYHO HE XapaKTCPHbIX, (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX A OHOJIOTMYECKUX BCIICCTB, aIrCHTOB,
OKa3bIBAIONINX BpEIHbIC BO3JCUCTBUS HA NPUPOJIHBIC SKOCHUCTEMBI M uejoBeKa. BbIIensroT:
€CTECTBEHHOE 3arpsi3HCHHE, BO3HUKIIEE B pe3yibTaTe MOIIHBIX MPUPOAHBIX IPOIIECCOB
(u3BepkeHUE BYIJIKAHOB, JIECHBIE TIOXKAapbl, BBIBETPUBAHUE U Jp.); U AHTPOIIOTEHHOE -
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SBIISIOIIEECS] PE3yNbTaTOM JESATEIBHOCTH YeJOBEKA. 3arpsA3HEHHs MOJPa3JeNsioTcs Ha TpU
OCHOBHBIX THMA: (U3UUECKOE, XUMUYeCKoe u onosornueckoe (Puc.1.)

@dusnyeckoe 3arpsA3HEHHE CBA3aHO C M3MEHEHHEM TeMIepaTypHO-3HEPreTUYECKHX,
BOJTHOBBIX ¥ DPAJUAlMOHHBIX I1apaMeTpoB BHEMIHeW cpexapl. [lpm paccMoTpeHMH Bompoca
CIIElyeT YSCHUTh MCTOYHHKH TEIUIOBOIO, IIYMOBOTO, 3JEKTPOMAarHUTHOTO, CBETOBOTO U
paIuaIMOHHOTO 3aTrPSA3HEHMS, a TAK)KE MX BIMSHUE HA OPTaHU3M YEIOBEKa.

XUMHUUECKOE 3arpsi3HEHHE - YBEIMUEHHE KOJHMYECTBA XHUMHUECKHUX KOMIIOHEHTOB
OTIpEICIIEHHON CPEeJIbl, a TAaKXKe POHUKHOBCHHE B HEE XUMHUECKUX BEIIECTB, HE CBOHCTBEHHBIX
eif, WIM B KOHIEHTpALUAX, MPEBBINAONIMX HOpMy. Hambosee omacHeIM Ui SKOCHCTEM H
YellOBeKa SBISICTCS HWMEHHO XWUMHUYECKOE 3arps3HEHUE, TMPEICTABICHHOE pa3IHIHBIMU
TOKCHKaHTaMH (23p030JIH, ECTULIUABI, JIACTMACCHI U JIp.). MHOTHE UX 3THX BEIIECTB 00JIaAat0T
KaHI[EPOTEHHBIMU M MyTareHHBIMU CBOWCTBAMH.

Y4uuThIBas OMAaCHOCTh O3TOM TIpyNNbl 3arpsS3HeHUd, B XOJe M3Y4YCHHS CJeIyeT
03HAKOMHUTBHCSI C HUMH 00J1ee o IpoOHO.

buonoruueckoe 3arpsi3HEHHE - CIy4ailHOE WM CBS3aHHOE C JEATEIbHOCTHIO 4YeJIOBEKa
MIPOHUKHOBEHHE B IKCIUTyaTUPYEMbIE CHUCTEMBI M TEXHOJOTHYECKHE YCTPOWCTBA UYKIBIX UM
pacTeHHii, >KMBOTHBIX M MHKPOOPraHu3MoB. OCOOCHHO 3arps3HSIOT OKPYKAIOUIYI0 Cpeay
NPEINPUATHS, TPOU3BOMASAIINEC AHTHOMOTHKH, (PEPMEHTHI, BAKIIMHBI, CHIBOPOTKH, KOPMOBOM
0e0K, OMOKOHIEHTPAThI U JIp., T.€. MPEANPUATHS MPOMBIIUICHHOTO OMOCHHTE3a, B BBHIOpOCAX
KOTOPBIX MPHUCYTCTBYIOT >KMBbIE€ KJIETKH MUKpPOOPTaHW3MOB. 3arpsisHeHue Omocdepsl n000ro
TUNA CBS3aHO C BO3JCHCTBHEM UYEJIOBEKAa Ha OKPYXKAIOIIyl0 NpUpOAHYyIO cpeny. Cruemyer
pa3nuyaTh 4eThIpe THUTA TaKUX BO3JCHCTBUN: TpeAHAMEpEHHOE, HEeTIPEeTHAMEPEHHOE, TIPSIMOe U
KOCBEHHOE (OIIOCpPE/I0BAaHHOE).

[IpenqHamMepeHHOE BO3ICHCTBUE MPOUCXOMUT B MPOIECCE MATEPHAIHLHOTO TPOU3BOJICTBA C
LIEJIBIO yJIOBJIETBOPEHHUS OTIPENIeIeHHBIX MoTpeOHocTel obmecTBa. K HUMY oTHOCATCS: 100BIYa
MOJIE3HBIX MCKOIMAEMBIX, CTPOUTEIBCTBO THAPOTEXHHUYECKIX COOPY)KEHUH, BBIpPYOKa JIECOB IS
pacuIpeHus 3eMie/1eNbYecKUX TIOMaaeH.
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Puc.1 OcHOBHBIE THUIIBI 3arPS3HEHUI OKPYXKAIOIIEH CPEbI.

HenpennamepenHoe BO3/€HCTBHE BO3HHMKAET MOOOYHO C MEPBBIM THIIOM BO3JCHCTBUS.
Hanpumep, noOblua MOJE3HBIX HCKOMAEMbIX OTKPBITHIM CIIOCOOOM MPHUBOJIUT K MOHUKEHUIO
YPOBHS TPYHTOBBIX BOJ, 3arPsI3HEHUIO BO3IYITHOTO OacceifHa u T.1I.

[Ipsimble  BO3IEHCTBUSL HMMEIOT MECTO B Clly4ae HEMOCPEICTBEHHOTO  BIMSIHUS
XO35MCTBEHHON JIESTEIBLHOCTH 4YEJIOBEKa Ha Cpely, B YAaCTHOCTH Hppuramnus (OpolleHue)
HEINOCPEJICTBEHHO BO3/ICUCTBYET HA MTOYBY U U3MEHSET BCE MPOLIECCHI, CBA3AHHbIE C HEH.

KocBennbie BO3A€MCTBUSL IPOUCXOAAT OMOCPEAOBAHHO Y€pe3 LETIOYKH B3aUMOCBS3aHHBIX
BIUsSHUNA. Tak TpeIHaMepeHHbIE KOCBEHHBIC BO3JCUCTBHUS - 3TO NMPUMEHEHHE YIOoOpeHud u
HETMOCPEICTBEHHO BIIMSIHUE Ha YPOXKAMHOCTb KYJbTYp, a HENpeJHAMEPEHHBbIE - BIIMSHUS
a’po30Jiell Ha KOJIMYECTBO COJHEYHOM paauanuu. B kadecTBe mnpuMepa H3YyUHTE CXEMY
BO3JCICTBUII TOPHOIO MPOM3BOACTBA HAa NPUPOJHYIO cpeny. M3ydenue Bormpoca,
’kiaccu(UKAIMS 3arpsI3HUTENICH” HAYHUTE C YSICHEHHS MOHATHSA “‘3arpsi3HUATENL . 3arpsa3HUTENb
- m060# (pU3MUeCKUii areHT, XMMHYECKOE BEUIECTBO MM OMOIOTUYECKUI BH/I, TOCTYHAIOIINA B
OKpY’KaIoIIyl0 Cpeoy B KOJMYECTBE, BbI3bIBAIOLIEM 3arpsisHeHue cpeabl. OHM OBIBAIOT:
€CTECTBEHHbIE (IPUPOJHBIE), AHTPOIIOTEHHBIE, a TAaKXE IPEBUYHbIE (HEMOCPEICTBEHHO U3
HMCTOYHMKA 3arPSA3HEHMsSI) K BTOPUYHBIC (TTOCIIEC PA3IOKECHHS TIEPBUYHBIX ).

Cnenyer mOHUMATh, YTO MOCTYIUICHUE PA3IUYHBIX 3arpsi3HUTENICH B MPUPOJIHYIO CPELy
MOXKET MMETh pAJ HEeXeJaTelbHbIX MOCIEACTBUI: HaHECeHHe yuiep0a pacTUTEIbHOCTU H
KUBOTHOMY MHUPY, HApyIICHHE YCTOWYMBOCTH MPHUPOIHBIX OHMOIIEHO30B, HAHECEHHUE yiiepOa
WMYILECTBY, Bped MJIs 300pOBbs 4eIOBeKa. MHOrume W3 3arpsi3HUTENEH KpailHe MEIJIEHHO
paznaraloTcs B €CTECTBCHHBIX YCJIOBUSAX, a TSOKENble MeTaulbl (PTyTh, CBHHEI) BOOOIIE HE
00€3BPEKUBAIOTCS.

3anomuauTe 10 rIaBHBIX 3arpA3HUTENEH WM SKOTOKCUKAHTOB MPUPOJIHON CPEABI.
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1. VImerHCEIA ras

Cpazyercd IpH CTOPAHHH BCEX BHIOE TOILTHEA. YBETHYUEHHE eT0 COJSpAEAHHA B
atMocdepe NPHBOIHT K NOBEINEHHN) &2 TEMOSPATYPEL, 9I0 TPEBATO MAlyOHEIMH
TeOXHMHTECEHME H 3K0M0T HIeCKEME [OCTEICTERAME.

| =

. OxHCE yTaspoga

OOpazyercd OpH HeNOMHOM CTOPAHHH TOIDHEBA. MoOEeT HApVIDATE TeIOBOH
DamaHc BepxHeH aTMochepEL

3. CepHHECTED ra3

Cogepa®TIca B JBIMAX NPOMBINUICHHEN OpeIIpHATHH DBHZEEacT 000CTpeHHE
PeCTHPATOPHED 3a00TeBAaHHH, HAHOCHT Bpel pAcTHISIEHOCTH, pasbeldacT
H3BECTHAK H HEKOTOPEIE TKAHH.

4. OEHCIR a30Ta

Co30af0T CMOT H BEIZEIBAKT pPECHHPAaTOPHEIE 3a00T1cBAaHHA H OpOHRHT ¥
HOBOpPOEIEHHEDL. CIoCcoOCTEYVIOT PACHPOCTPAHEHHI) BOTHOH PAaCTHTETBHOCTH.

5. ©ocdars Copep#atcd B yaIo0peHHAY. [ TABHEIA 3arPA3EHTENE BOJ B PEKAX H 03epax.

6. PryTe OmHH HI ONACHEIY 3JATrPA3HHTENEl NHIMEBRX OPONYKTIOE. OCOOEHHD MOPCHOTO
OPOHCXO#IEHAY. HAKAMTHEASTCH B OPTAHHIME H BpeIHO JeficTEVET HA HEPEHVED
CHCTEMY.

7. CeHEED Jobae1aeTca & OeHIHH. JeHCTBYeT Ha QepMeHTHEIE CHCTEME] H 00OMEH BRIIeCTE B
EHEEI KIETEAL

8. Heds OPHEOOHT K DOaryOHEDM 3KOMOTHYecKHM [DOCAeNCTBHTM, BEIZEIEAST THOETE
IUTAHKTOHHELX OpPTaHHIMOE, MOPCKHX OTHI H MIeKOTHTARITHY.

0 IIT u apyTHe OrieHe TOKCHTHE] 119 pakooOpasHeEr. VOHBAOT pHOY H JpYTHE OpraHH3IMEL

MECTHITHIE CITyAAITHE KOPMaM ITA PEID. MHOTHE ABIAMTCA KAHIEPOTEHAMH.
10. Pagmamma B  mpeprmmeHc JOOyCTHMEIX  J03aX IOPHBOOAT K 3TOKAYeCTBEHHEDM

HGBGOEPQEOBELHHDI H TEHETHISCEHM MYVTAITHAM.

Puc. 2 Jlecsts rnaBubix 3arpsizauteneit onochepsl. (Kyprep FOHECKO, 1973 Ne 1.).

Bonpocs! 1 3axanus:

3apnanme 1 Ompenenure MOHATUA
JIOCTYITHBIE HH()OPMAITMOHHBIE PECYPCHI.

I'moccapwmii: atmocdepa, 3arps3HeHHe atMochepsbl, MapHUKOBBIH 3¢ddekt, mapHUKOBBIE
rasbl, ruipocdepa, IIOXUMHUKATHI, He)TEIPOTYKThI, OKUCh YIIIEPOia, TECTHIINIBI.

3aganme 2 [lytm craceHMs W pa3BUTUS 4YENOBEUECTBA B YCIOBHAX IUIAHETAPHOTO
IKOJIOTUYECKOTO KpU3MCAa PACCMATPHUBAIOTCA yUYEHBIMU- (DyTyposioraMd B HECKOJBKHX
BapHaHTaXx:

a) ydeHbIe yKe B OJvKailiee BpeMs M300pETYT HOBBIC CIOCOOBI MOJyYEHUS JCIICBOM
SHEPTUM W TPHUIYMAIOT JOJTOBEYHBIE CyNep-MaTepHaibl, Ha MPOU3BOJICTBO KOTOPHIX HE
noTpeOyITCS HEBO30OOHOBIISIEMBIC PECYPCHI, a TIOTOMY HE CIIEIyeT UX 3KOHOMHUTh celdac;

0) TmoOJIe3HBIE WCKOMAeMble TpPATATCS, a OKpyXKalomlas cpela 3arpsA3HsAeTCs Tak
CTPEMHTENIPHO, YTO HET HHMKAKOW HaJEeKIbl HAa BBDKMBAHUE YEJIOBEYECTBA B YCIOBHUSAX
HA/IBUTAOIIETOCS TII00aIbHOTO JKOJIOTUYECKOTO KPHU3UCA, BEIb KPYIHBIA OM3HEC, OT BIIACTH
KOTOPOTO 3aBHCAT BCE, HHMKOIJAa HE 3aXOYeT CHU3UTh MPHOBLIb, YTO HEU30EKHO TIpU
OpTaHU3aIMH CEPbE3HBIX MPUPOJTOOXPAHHBIX MEPOTIPUSITHIA;

B) YelIOBEUECKas [MBUIM3ALMUS COXPAHHUTCS, €CIIM TOKOJICHUSM, KOTOPbIE MPUIYT MOCIIE
HaC, JIOCTAHETCS <«OKHMBas» IUIAaHETa W JIOCTATOYHOE KOJHMYECTBO PECYpPCOB, HO Ui ITOTO
HEoOXoIMMa TapMOHM3AIMs B3aUMOOTHOILCHHWI YEIOBEKAa W MPHUPOJBI, CO3JIaHHE OOIIeCTBa
YCTOMUMBOTO DPAa3BUTHSA, T. €. TAKOTO, KOTOPOE PaBHOMEPHO YBEIMYMBAET OJIATOCOCTOSHUE
JFO/IeH, HE pa3pymiasi OKPYKaroIIeH Cpe/ibl.

Kaxoit n3 BapuaHTOB KaxkeTcs BaM HanboJsee peanucTuaHbiM? OTBET 000CHYHTE.

3aganue 3 [Ipoanammsupyiite Tabnuiy 10-r1aBHBIX 3arps3HUTENEH U MPEATOXKUTE MyTH
pereHus mpooJIeMbl B BUIE TAOJIHUIIBI.

Tabnuna3 3arpsa3HUTENN OKPYKAIOIIeH cpebl

rioccapusda, TIMNCPCUUCICHHBIC HHXKE, HCIOJIb3YA
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JazpAsnumens

Hymu pewenun npobiem

Venexkucawtii caz

Oxuce yenepooa

Ceprucmotii za3

Oxucist asema

Pocamsr

Priyms

Ceuney

AT u 0p. necmunudst

Paouayua

3aganue 4 YCTaHOBIEHO, YTO HAa Pa3J0KEHHE Pa3HBIX BEIIECTB TPEOyETCs OMpeeieHHOe
Bpemsi. Paccmorpure TabnMily M BBICKQXKHTE CBOE COOOpa)K€HHE, YTO JAeNaTh C MOJ0OHBIM
MYCOPOM.

Ta6mmia 4 Cpoku pa3inokeHHUs] MaTepUaioB

Mamepuan Bpema pazioxcenun Mamepuan Bpema paznoxcenua
oyMara 2-10 mer [IO/IH3THICHOBBIH [IaKeT 200 met
KOHCepBHag DaHKa 90 mer ILIacT™Macca 500 met
(HILTP OT CHrapeTsl 100 mer CTERIO 1000

3ananme S [log3emHble BOJBI cUMTAIOTCS Hambojee yucThiMu. Ho B Hacrosiee BpeMs B
pe3yJIbTaTe XO3AWCTBEHHOM IEATEJBHOCTH YE€JIOBEKa MHOIME HCTOYHUKU IOJ3EMHOM BOJBI
TaKKe IMOJBEPraroTCsl UCTOLIECHHIO U 3arPSI3HEHHUIO.

OObsicHUTe, MOYEMYy IOBEPXHOCTHbIE BOJABI 0oJiee IOABEP)KEHBI 3arpsS3HEHUI0, YeM
MIOA3EMHBIE.

Bonpocs! a1 caMOKOHTPOJIS

1 Tlepeuncnute OCHOBHBIE BH[Ibl 3arpsi3HEHUH OT TOPOJCKUX U HPOMBIIIIEHHbBIX
9KOCHCTEM.

2. Pacckaxkute 0 XMMMUYECKOM 3arpsi3HEHUU CPEJIbI.

3. Kakue tunsl (pu3M4ecKOro 3arpsi3HEHHs Cpe/ibl BBl MOYKETE Ha3BaTh?

4 OxapakTepu3yHTe OCHOBHBIE TUIIbI 3arps3HUTENEH.

5. B yem 3akirodaercs OTINYHME MEXAY €CTECTBEHHBIM M aHTPOIIOTE€HHBIM 3arpsi3HEHUEM?

6 HazoBuTe NCTOYHMKY 3arps3HEHUN TPUPOIHOMN Cpebl.

CnHcoK JINTepaTypbl, peKOMeHAyeMblii K HCII0JIb30BAHMIO 110 TAHHOH TeMe
OcHoBHasi MTepaTypa:

1 [Ipoxopos, b. b. Conmanbuast 3koiorus : yaeOnuk 1ist By3oB / b. b. IIpoxopos. - M. :
Axanemusi, 2012. - 413 c. - (Bricuiee npodeccuonanbHoe 00pa3oBanue). - bubmuorp.: c.
407-4009.

2 CtpaxoBa, H. A. Dkonorus u npupoonosib3oBanue : yued.mocooue / H. A. Ctpaxona, E.

B. Omenpuenko. - PoctoB H/]] : ®enuke, 2011. - 253 c. : un. - (Beiciiee obpa3zoBanue). -
bubmuorp.: c. 253.

JlonoiHUTeIbHAS JTUTEpaTypa:

1 JTozanosckas, 1. H. Dxonorust u oxpana 6uochepbl Ipu XUMUYECKOM 3arpsi3HCHUH :
yue6.nmocobue miis By30B / W. H. Jlozanosckas, JI. C. Opnos, JI.LK. CagoBaukoBa. - M. :
Bricmas mkosa, 1998. - 288 c. : wi. - bubmmorp.: ¢.285

2 MapsuH, B. K. IIpombiniennas sxonorus : yue6.nmocobue / B. K. Mapoun ;Ilens. roc. yn-

T apXHUTEKTYphI U cTpouTenbeTBa. - [lensa : ININYAC, 2007. -198 c. ui. — bubnuorp.: c.
196
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3 Hlunos, U. A. Dkonorus : yueOnuk / U. A. [unos. - U3x. 4-e, crep. - M. :Beicmas
mkosa, 2003. - 512 c. - bubnuorp.: c. 510.

Humepnem-pecypcut:
1 http://window.edu.ru/ — eamHOE OKHO OCTYIa K 00pa3oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckass Ou0IMoTeKa OHJIAWHY.

3 http://catalog.ncstu.ru/ — 37E€KTPOHHBIN KaTaJOT aCCOIUAITUH JIEKTPOHHBIX OMOIHMOTEK
y4eOHBIX 3aBenieHnid u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbITOE 00pa3zoBaHUe

6 http://ecograde.bio.msu.ru — Undopmannonnas cucrema «OyHaMeHTalIbHbIE TPOOIEMBI

OICHKHU COCTOAHHA SKOCUCTEM U SKOJIOTHYCCKOT'O HOPMHUPOBAHUS))

Tema 2. OCHOBBI IKOJIOTMYECKOT0 HOPMHUPOBAHUS
IIpakTuueckoe 3ansitue 4. OCHOBHbIE MOHATHS, ONIPeeJIeHUSI M CTPYKTYPa CHCTEMBbI
HOPMHMPOBaHMSI.
Henab 3anaTus: PaccMOTpeTh OCHOBHBIE TOJIOKEHUS W KPUTEPHUH, 3aJ0KEHHBIE MPHU

HOPMHPOBAHUU 3arps3HEHUIl OKpY’Kalolled cpenbl, a TakkKe OCOOEHHOCTH HOPMHMPOBAHUS
3arpsi3HEHUI COCTABHBIX yacTel Ouochepsl.

3HaHUg U YMCHU, HpI/IO6pCTaeMLIC CTYACHTOM B PC3YyJIbTATC OCBOCHHSA TCMbI
3HaTh: 06a30BbIe MPUPOOCOEPETAOIINE TEXHOIOTHH,

YMeTh: ucclaenoBaTh 6C3OTXO]1HbIe TEXHOJIOTUU B ITPOMU3BOJICTBEC

HaumeHnoBanue ¢GopmMHpyeMbIX KOMIIETEHLIUH

Kon DopmyIUpOBKa

TIK-1 CriocobeH opranu3oBaTh KOHTPOJIb Ka4eCTBa MPOAYKIIMH Ha BCEX CTAAMAX MPOM3BOACTBEHHOTO Mpolecca

OnHOi W3 BaXHEWIIMX NpU3HAHA MpoOJieMa YCTAHOBJICHUS NPEAETIOB YCTOHYMBOCTH
HKOJIOTHYECKUX CUCTEM Pa3HOro MPOCTPAHCTBEHHOIO MacuTada (0T JOKalIbHBIX 10 Ouocgepsl B
[IEJIOM) K pa3jMyHbIM aHTPOIOTEHHBIM HArpy3Kam, IMOCKOJbKY Oe3 3HaHUS ITHX MpPEIeoB
IIPAKTUYECKAs pealu3alys KOHUEMNIMHM yCTOMYMBOIO DPAa3BUTHS HEBO3MOXxHA. Hecmorps Ha
MPU3HAHHYIO aKTYyaJIbHOCTh UCCIICAOBAHUMI B 001aCTH HKOJIOTHUECKOTO HOPMUPOBAHUS, a TAKKE
MHOTI'OYMCJIEHHbIE TEOPETUUECKUE U HKCIIEPUMEHTANIbHbIE pa0OThI B ’TOM HalpaBJIE€HUH, MHOTHE
BOIIPOCHI  OCTAIOTCSI HepelleHHbIMU. CylecTByollas Ha HACTOALIMH MOMEHT CHUCTEMa
periaMeHTaluy 3arps3HeHUs] IPUPOAHBIX CPell OT BBIOPOCOB NMPOMBILIUIEHHBIX MPEINPUATHI B
3HAQUUTEJIILHOW CTENeHW Oa3upyercs Ha CAHUTAPHO-TMIHEHUYECKHX HOPMAaTHBAX, XOTS
oO1enpu3HaHa UX He3((PEKTUBHOCTh JUISl LieNel 3aIliuThl OMOTHI IPUPOAHBIX 3KocucteM. He B
HOCJICAHIOI O4Yepellb TAKOE IOJ0XKEHHE CBS3aHO C HEJOCTATOYHON Hepa3pabOTaHHOCTHIO
METOA0JIOTMYECKON 0a3bl 3KOJIOTMYECKOr0 HOPMHUPOBAHMS, OTCYTCTBHEM OOIIEIPU3HAHHBIX H,
COOTBETCTBEHHO, O(HIMATbHO Y3aKOHEHHBIX METOAWK HOPMHUPOBAHHUS, HEIOCTATOYHOCTHIO
(aKTHUECKUX AAHHBIX 10 PEAKLUU NPUPOIHBIX SKOCHCTEM Ha AHTPOIOIEHHBbIE HAarpy3ku (B
IIEPBYIO OYEpPElb, IO J030BBIM 3aBUCHUMOCTSIM) M, B KOHEYHOM MTOI€, C OTCYTCTBHEM
COOCTBEHHO HKOJIOTUYECKUX HOPMATUBOB. VIMEHHO 1103TOMYy TéeMa BeChMa aKTyaJIbHa.

TeopeTnyeckasi 4acThb

HCHTpaJ'IBHBIM IIOHATHEM TOKCHKOJIOTHH SABJISACTCSA ITIOHATHUE «MOKCUH» WU «epednoe
eeuecmeo. Ilox mokcunamu TOHUMAIOT XUMUYECKHE COCIUHECHUS PacCTUTCIbHOT'O, ) KUBOTHOT'O
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WK OaKTepHalbHOTO MPOUCXOXKACHUS, CIOCOOHBIE NpPU TOMAJAAHUU B KUBOH OpraHU3M
BbI3bIBaTh pa3yinyHble 3aboneBaHus win rudens. Ilon epedwsiv eewecmeom NOHUMAIOT
BEIIECTBO, KOTOPOE B PE3YJIbTATE KOHTAKTA C OPraHM3MOM YEJIOBEKA BBI3BIBAECT HAPYIIECHUE €T0
COCTOSIHUSI 3JI0POBBS. TOKCUYHOCHMb — 3TO CIOCOOHOCTh XMMHUYECKUX COECTUHEHHM OKa3bIBaTh
BpPEIHOE BO3ACHCTBHE Ha XHUBble opraHu3Mbl. Camoll OMACHOHM TPYMNIION BPEIHBIX BELIECTB
SBIIAIOTCA KaHIIEpOreHbl (OT JaT. cancer — pak). Kauyepozennoe eeujecmeo — XUMHUYECKOE
BEIIIECTBO, KOTOPOE MpPU BO3JEHCTBUM HA >KMBOH OpraHu3M (TPH ONPEAETICHHBIX YCIOBHSIX)
CIOCOOHO BBI3BIBATH OHKOJIOTUYECKHUE 3a00IeBaHUSI.

Hopmupoeanue kauecmea okpyoscaroweli npupoOHOU cpedbl — 3TO JESITEeIbHOCTH 10
YCTaHOBJICHUIO HOPMAaTHBOB IMPEAEIbHO JOMYCTHUMBIX BO3JCUCTBUN 4YelOBEKa Ha MPUPOLY.
VYcTaHOBIEHHME HOPMAaTHUBOB KauecTBa OKPYJKAIOUIEH Cpelbl OCHOBBIBAETCS Ha KOHLEMIMH
MIOPOTOBOCTU BO3JIEUCTBUS. [lopoe 8pedHozo deticmeéusi — 3T0 MUHUMaJIbHAs 1034 BEILEeCTBa, MpU
BO3JCHCTBUM KOTOPOM B OpPraHU3ME MOTYT BO3HUKHYTb M3MEHEHHS, BBIXOJSIIME 3a MPEACIIb
(hU3HOIOTUYECKHUX U IPUCTIOCOOUTETHHBIX PEAKITUN.

B oCHOBy HOpMaTHMBOB KauecTBa OKpY’KAIOLIEH Cpenbl IOJIOKEHbI TPHU IOKa3aTels:
TEXHOJOTHYECKUNA, MEAUIIUHCKUN U HAYYHO-TEXHUYECKUH.

HopMbl 1 HOpMaTUBBI KauecTBa OKPYXKaroIIeH cpesibl MOAPa3Aes0TCs Ha:

- CaHUTAPHO-TUTMEHUYECKHE: TPEeNbHO JONMYyCTHMAas KOHILEHTpalMs BpeIHBIX
BemiectB (II/IK); momyctumsbiii ypoBeHb (u3MUeckux Bo3AeHcTBHI (uIyma, BuOpauuw,
MOHM3UPYIOUINX U3ITyUYeHUH U JIp.);

- JKOJIOTMYECKUE:  JKOJOrO-TMTMEHUYECKHME  HOPMAaTHBBI;  DKOJOrO-3alllUTHBIC
HOPMATHUBBI; IPEAEIBHO JOIYCTUMbIE HOPMATHUBBI;

- MIPOU3BOJICTBEHHO-XO35IIICTBEHHBIE:  JIOMYCTUMBIA  BBIOPOC BPEIHBIX BEIIECTB;
JOMYCTUMBIN cOpOC BPEAHBIX BEILECTB; JAOMYCTUMOE U3BATHE KOMIIOHEHTOB MPUPOIHON CpeJibl;
HOpMaTUB 00pa30BaHMsI OTXOA0B ITPOU3BOJICTBA U MOTPEOIICHNUS;

- KOMIUIEKCHBIE MOKa3aTeIu: JOMYCTUMAasi aHTPOIIOr€HHAasl Harpy3Ka Ha OKPY KaroIIyIo
IIPUPOJIHYIO CPENY; SKOJIOIMUECKasi EMKOCTh TEPPUTOPHH;

- BPEMEHHBIE.

— Bomnpocs! 1 3axanus:
ba3o0BbIil ypoBeHb

1. Yro Takoe TOKCMYHOCTb U KaHLEPOI€HHOE BEIIECTBO?

2. Yro m3yuaet TOKCUKOJIOrusA? UTO Takoe TOKCHH M BPEHOE BEIIECTBO?

3. Yro Takoe Ka4ecTBO NIPUPOIHON Cpeabl U KaKoBa 1I€JIb €10 HOPMUPOBAHUS?

4. Yro Takoe mopor BPEIHOTO BO3IACHCTBUSA?

5. Kakue nokasarenau nojaoXeHsl B OCHOBY HOPMAaTHBOB KaueCTBa OKPY’KarOLIEH cpezbl?

6. Kak knaccuduuupyrorcs HOpMbI 1 HOPMAaTHUBBI KaueCcTBa OKpY Karouiei cpeabi?

7. Yro Takoe moIycTHMAasl Harpy3Ka Ha OKpY>KaroIllylo cpery?

8. Uro Takoe BpEMEHHO JI0ITyCTUMbIE KOHIICHTPALlUN?

9. Uro Takoe TOKcHUecKas J03a, neTanbHas 1o03a (JIJ]) u konnentpanus (JIK)?

10. Kak xmaccudumupyrotcs aetanbhas no3a (JIJ1) u konuentparus (JIK)?

11. Kakue cymecTByroT 4 Kjacca OaCHOCTH BPEIHBIX BEIIECTB?

12. MeToasl 3amuThl MPOU3BOJCTBEHHOIO TEPCOHAJA M HACEIEHHUS OT BO3MOYKHBIX
IIOCJIEICTBUM aBapui

Cnucok JInTepaTypbl, peKOMEHAyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHas MTEpaTypa:

1 ITpoxopos, b. b. CoumaneHas 3xonorus : yueOHuk ais By30B / b. b. IIpoxopos. - M. :
Axagemusi, 2012. - 413 c. - (Bricmiee npodeccnonanpHoe 00pa3oBanue). - bubmuorp.: c.
407-409.
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2 CtpaxoBa, H. A. Dxonorus u npupojomnoib3oBanue : yued.mocodue / H. A. Ctpaxosa, E.
B. Omenbuenko. - PoctoB H/]] : @enukc, 2011. - 253 c. : wi. - (Beiciee oopa3oBaHue). -
bubnuorp.: c. 253.

Jlono/IHMTe IbHAS JIUTepaTypa:

1 JlozanoBckas, 1. H. Dxonorus u oxpana Ouochepsl Npu XUMHUECKOM 3arps3HEHUH :
yue6.mocobue mis By30B / W. H. Jlozanosckas, J1. C. Opinos, JLL.K. CagoBaukoBa. - M. :
Bricmias mikona, 1998. - 288 c. : uin. - bubauorp.: ¢.285

2 MapsuH, B. K. [Ipombrimmennast sxosnorus : yued.mocooue / B. K. Mapsun ;I1eHs. roc. yH-
T apXHUTEKTYphI B cTpouTenbeTBa. - [lensa : IIITYAC, 2007. -198 c. ui. — bubnumorp.: c.

196

3 [Iwnos, U. A. Dxomnorus : yueobnuk / . A. lllunos. - U3n. 4-e, crep. - M. :Bricmas
mikona, 2003. - 512 c. - bubnwuorp.: c. 510.

Humepnem-pecypcut:
1 http://window.edu.ru/ — eawmHOE OKHO JAOCTYIa K 00pa30BaTEIIBLHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcurterckas 6HOIMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaJOT aCCOIUAIUY JIEKTPOHHBIX OMOIMOTEK
y4eOHbIX 3aBefieHni 1 opranuzanuiit CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHKe

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctema «DyHIaMeHTaIbHbBIE TPOOIEMBI
OLICHKH COCTOSTHHSI DKOCHCTEM U SKOJIOTHYECKOTO HOPMHPOBAHHSD»

IpakTnuyeckoe 3ansatue S. [IpeaesbHo 10nycTHMbIe KOHIEHTPALUN XUMHYECKHX
3arpsi3HSIOLIKX BelllecTB B KOMIIOHeHTax Ouocdepbl
Heap 3aHATHA: PaccMOTpeTh OCHOBHBIE MOJIOKEHHS W KPUTEPHH, 3AJI0KEHHBIE IPU

HOPMHPOBAHUU 3arpsi3HCHUN OKPYXKAIOMIEH Cpelbl, a TakkKe OCOOCHHOCTH HOPMHPOBAHHS
3arpsiI3HEHUI COCTaBHBIX YacTeil Onocdepsl.

3HaHUS U YMECHHS, TPHOOPETAEMBbIC CTYICHTOM B PE3yJIbTATE OCBOCHUS TEMbI
3HaTh: 0a30BbIC NPUPOAOCOEPEraONINE TEXHOIOTHH,

Ymerb: uccaenoBaTs 6€30TXOIHBIE TEXHOIOTHH B IIPOU3BOICTBE

HaumenoBanue ¢GopMupyeMbIX KOMIETEHINN

Kon dopmyupoBKa

TIK-1 Crnoco6eH opraHu30BaTh KOHTPOJIb Ka4ECTBA MPOIYKIIMH Ha BCEX CTaIUsIX MPOM3BOJACTBEHHOTO TpoIiecca

B ycnoBusIX TEXHOT€HHOTO BO3/IEUCTBHS HA OKPYKAIOIIYIO CPENy, B BOJOEMBI IOCTYIAET
OoJIbIIIOE  KOJMYECTBO PAa3HOOOPA3HBIX MO XHMMHUYECKOMY CTpOeHHIO BemiectB. B Poccum
COrJIaCHO HOPMATHUBHBIM U CIIPABOYHBIM JAaHHBIM TOJIBKO 0KOJIO 3000 XMMHUYECKUX COEIMHEHUU
MMEIOT YCTaHOBJICHHbIE JOMYyCTHUMbIE 3HaueHus: koHueHTpauuit — [IJIK (npenensHo gomycrumas
koHueHtpanus) u OHAY (OpHEeHTHPOBOYHO MONMYCTHUMBIA YPOBEHb BO3ICHCTBHUS) JUISI BOJIBI
BOJIOEMOB XO3HWCTBEHHO-TIUTHEBOTO U KYJBTYpPHO-OBITOBOTO BOJIOMOJb30BaHus; okojo 1000
coenuHeHnii umerotT ycranoiaeHHbie [IJIK 1 OBYB (opueHTHpOBOYHO O€30TacHbI ypOBEHb
BO3JICHCTBUS) Al BOJBI phIOOXO3AWCTBEHHOr0 3HauyeHHs. OAHAKO, ¢ KaXIbIM TOJOM PpacTeT
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KOJIMYECTBO BEIIECTB C HEU3BECTHHIMH JOMYCTHUMBIMU KOHIICHTPAIMSIMH, KOTOPBIE TaK XKe
MOMAAal0T B BOJHBIE OO0BEKTHL. [lo pasHBIM JUTEpaTYpHBIM HCTOYHUKAM  E€XKETOJIHO
cuntezupyetrcs or 2000 mo 50000 HOBBIX XMMHUYECKHMX BemlecTB. VMEHHO mo3ToMy Tema
BEChMa aKTyaJlbHA.

Teopernyeckasi 4acThb

IIpeoenvno oonycmumasn xonyenmpayus ([1/[K) — 3T0 KOIMYECTBO BPEIHOTO BEIIECTBA B
OKpy’Karollen cpejie, KOTopoe IMpU MOCTOSHHOM WM BPEMEHHOM BO3/CHCTBUHU Ha 4YeJOBeKa He
BJIUSIET HA €0 3/I0POBBE U HE BbI3bIBAET HEOJIArONPUATHBIX ITOCJIEICTBUI Y €ro IOTOMCTBA.

1. HopMupoBaHue 3arpsi3HSIONINX BEUIECTB B BO3AYXE.

Kauecmseo ammocgepnoco 6030yxa — 3TO COBOKYITHOCTH CBOWCTB arMocdepsl,
OTIpe/IeTISIoNasl CTeNeHb BO3ACUCTBUS (U3NYECKUX, XUMUYECKUX U OMOJIOTHYecCKUX (HaKTOpOB
Ha pacTEeHHUs, )KUBOTHBIX U YEJOBEK, a TaK )K€ Ha MaTepuajbl, KOHCTPYKIHMHU U OKPYKAIOLIYIO
Cpely B LIETIOM.

JIJis Ka)kJ10ro BPEIHOTO BEIIECTBA B BO3YXE YCTAHABIMBAIOTCS MPENENbl €0 COACPKAHUS
B MPOM3BOACTBEHHON (MIpelHa3HAaYeHHOW M pa3MEUIeHHs] MPOMBIIIICHHBIX MPEINpHUITHA U
1.1.) — IIJK,, (paboueit 30HBI) U B cenuTeOHON 30HE (MpeAHA3HAYEHHOM MJisi pa3MelIeHUs
x)wuoro (oHaa, oomecTBeHHBIX 30aHuil u T.1.) — [1JIK,, (aTMochepHOro Bo3ayxa HacEICHHOTO
nyHkTa). [lomumo »3Toro, ycraHoBieHsl emie JaBa HopmartuBa — pasoBbii (IIJK.,) u
cpennecytounbiii (ITAK:. ).

2. HopmupoBaHue 3arpsi3HAOLIMX BEIIECTB B BOJHBIX 00BEKTaX.

Hcnonb30BaHne BOJBI, CB3aHHOE C €€ YACTHUHBIM WJIM MOJHBIM H3BSTHEM, HA3bIBaCTCS
8000N0IL308AHUEM.

B 3aBucuMocTH OT 11e51el UCIIOIB30BaHUS BOJIBI BBIICISIOT TPH BHU/1a BOJOMOIB30BaHUS:

—  XO3SIICTBEHHO-IIMTHEBOE — BOJAHBIE OOBEKTHI MCIONB3YIOTCA I XO3SHCTBEHHO-
MIUTHEBOTO0 BOJOCHA0XKEHUS U JUI MIPEANIPUATHI MUIIEBOU MPOMBIIIJIEHHOCTH.

—  KyJIbTypHO-OBITOBOE — BOJHBIE OOBEKTHI HCIONB3YIOTCS [UIsl KyMaHus, OTAbIXa,
cropTa.

— BOJOEMBl PBHIOOXO3AWCTBEHHOTO HA3HAYEHMs MOJPA3ACNSAIOT HAa JIBE KATETOpHHU:
nepBasi KaTeropus — BOJAHBIE OOBEKThI, MCIIOJb3yeMble AJISl COXPAaHEHHS M BOCIPOHM3BOJCTBA
LIEHHBIX BUIOB pbIO; BTOpas KaTeropus — BOJHBIE OOBEKTHI, WCHOIB3YEMbIC ISl APYTUX
PBHIOOX03AHCTBEHHBIX LIeNEH.

Kauecmeo 600b1 — 3TO XapakTepuCTHKa €€ COCTaBa U CBOICTB, OIpenessionas ee
IIPUTOTHOCTD ISl KOHKPETHBIX BUIOB BOAOIOJIb30BAHNUS.

[Tokazarenu BpeaHoctu (JI[IB — numuTHpytomuii mokasarenb BPeIHOCTH) MPEICTABISIOT
co00# MpU3HAKH, 110 KOTOPHIM MPOU3BOJUTCS OIIEHKA Ka4eCTBA BOJIBI:

—CAHUTAapPHO-TOKCUKOJIOTUYECKHE — BKIIOYAIOT B ce0S MHUKPOOMOJOTHYECKHE H
Mapa3uTOJIOTHUYeCKHe IOKa3aTelnd BOJbl (YMCIO MHUKPOOPTaHM3MOB U OaKTepUi TPYIIbI
KHUIIEYHBIX TMaJO4eK B eIuHulle o0bema). TOKCHMKOIOrMYecKHe MOoKa3aTeld  BOJBI,
XapakTepu3yloT Oe3BpeHOCTh €€ XUMHUYECKOrO0 COCTaBa, OIPEICNIIOTCS COJepKAHUEM
XUMHUYECKUX (TOKCHYHBIX) BEIIECTB, KOTOpPOE HE JOJDKHO TMPEBBIIATh YCTAHOBJICHHBIX
HOPMAaTHBOB.

—o0IIecaHuTapHble — YyCTaHaBIUBAeTCS B BUJE HOPMATHUBOB Ui OTHOCHUTEIHHO
MaJOTOKCHYHBIX U HETOKCUYHBIX COCTUHEHUI — HAPUMED, alleTOHA, YKCYCHOM KHCIOTHI U T.I1.

—OpraHoJIENITUYECKHE — TeMIlepaTypa, IpO3padyHOCTb, L[BET, 3alax, BKYC, KeCTKOCThb. K
JAHHOMY TI0OKa3aTeJl0 OTHOCSTCS HOPMATHUBBI JJISi TEX BEIIECTB, KOTOPbIE BBI3BIBAIOT
HEYJIOBJIETBOPUTEIBHYIO OPraHOJIENTUYECKYIO OLEHKY (IO BKYCY, 3amaxy, IBETY, IEHUCTOCTH U
T.J.) IPU KOHIIEHTPAILIUAX, HAXOAIIMXCS B Mpeaenax AOmycTUMbIX 3HadeHuil. Hanpumep, [TAK
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s QeHoma, ycTaHaBnuBaeMas IO Hanuumio 3amaxa, coctasiser 0,001 mMr/m mpu ycnoBuw
xymopupoBanus Boabl u 0,1 Mr/m — B orcyrcTBHE XyopupoBaHus. K opraHomenTHuecKum
JTUMUTHPYIOIIUM TTOKa3zaressiM oTHocAT Takke [1/IK ams umeromux okpacky coeAMHEHUN Xpoma
(VI) u xpoma (I11), umeronux 3amax v XxapakTepHBIM MPUBKYC KEPOCHUHA U XJI0podoca T.I1.

Taxum 06pa3oM, IO HOpMAaTUBAM KauecTBa BOABI MOIPA3ACISIOT Ha:

—TIUTHEBHIEC;

—NpUPOJHBIE BOJBI  (BOJOEMBI XO3SHCTBEHHO-MUTHEBOTO, KYJIBTYPHO-OBITOBOTO H
PBIOOXO3SUCTBEHHOTO HAa3HAYCHMUS);

—CTOYHBIE BOJIbI (JIMBHEBBIE CTOKH, HOPMAaTUBHO-OUYHILIEHHBIE U T.1I.).

3. HopMupoBaHue 3arps3HsIONINX BEUIECTB B ITOYBE.

3arps3HsIOLIME TOYBY BEIIECTBA HOPMUPYIOTCS:

— B IIaXOTHOM CJIO€ IOYBBI;

— B [I0YBE TEPPUTOPUI NPEITPUATHH;

— B IIOYBaXx KWJIBIX PallOHOB (B MeCTax XpaHEHUS OBITOBBIX OTXOJIOB).

[Tpu HOpMHMPOBAHUY 3arpsI3HAIOIINX BELIECTB B IIOYBY UCIOJIB3YIOT /1B IOKA3ATEISL:
1) xapakTepu3yeT BHyTpEHHEE COCTOSHHE M3y4yaeMoro o0beKTa. 37ech BBIACISIIOT YeThIpe

MIOKa3aTelsl BpeJHOCTH:

— TPaAHCJIOKAMOHHOE — NEPEXO0/] BEUIECTBA U3 IIOYBBI B PACTECHUS;

— MUTpAIMOHHOE BOJHOE — IIEPEXOJ] BEIIeCTBAa W3 TOYBBI B TPYHTOBBIE BOJBI U
BOJIOMCTOYHUKHY;

— MUIPaLMOHHOE BO3AYLIHOE — [IEPEXO0/] BELIECTBA U3 MIOYBBI B BO3IYX;

— O0OILIecCaHUTapHOM — TUTHEHMYECKOE BIUSHUE BEUIECTBA HA CaMOOYMIIAIOLIYIO
CHOCOOHOCTDH MOYBBI, €€ OMOIIOTUYECKYIO aKTUBHOCTD U TOYBEHHBIH MUKPOOUOIICHO3.

2) ycranoBienue IIJIK B moue. JlaHHBIA mOKa3aTenab SBJSIETCS  HamOoJiee
1enecoo0pa3HbIM, B CBS3H C TEM, YTO BEChbMa CII0)KHO YCTaHOBHUTH equHoe 3HaueHue [1JIK mus
MTOYBBI.

Bomnpocs! u 3aganus:
ba3oBblii ypoBEeHb

1. Yro Takoe ITJIK?

2. OxapaktepusyiiTe 0COOCHHOCTH HOPMHUPOBAHUS 3aTrPs3HAIONINX BEIIECTB B BO3AYXE.

3. OxapakrepusyiiTe OCOOCHHOCTH HOPMHUPOBAHMS 3arps3HSIOIIMX BEIIECTB B BOIHBIX
00BEeKTax.

4. Oxapakrepu3yiTe 0COOCHHOCTH HOPMHPOBAHUS 3aTrPSA3HSIONIMX BEIIECTB B MTOYBE.

Cnucok JuTepaTypbl, peKOMEeHAyeMblil K HCI0JIb30BAHMIO 110 JAHHOM TeMe
OcHoBHasi iMTepaTypa:
1 IIpoxopos, b. b. ConmansHas skosorus : yaeOHuk s By30B / b. b. IIpoxopos. - M. :

Axkanemus, 2012. - 413 c. - (Breiciiee mpodeccuonansHoe odpazoBanue). - bubmuorp.: c.
407-409.

2 Ctpaxosa, H. A. Dxonorus u npupogonoiab3zoBanue : yued.mocooue / H. A. Ctpaxona, E.
B. Omenpuenko. - PoctoB H/]] : ®denuke, 2011. - 253 c. : uin. - (Beiciiee obpa3zoBanue). -
bubmumorp.: c. 253.

Jlomo/IHMTeIbHAS JIUTepaTypa:

1 JlozanoBckasi, . H. Dkonorus u oxpana 6uochepsl Mpu XUMHUYIECKOM 3arpS3HEHHH :
yue0.nmocobue myst By30B / . H. Jlozanosckas, 1. C. Opmnos, JI.LK. CagoBHukoBa. - M. :
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Bericmrast mikoia, 1998. - 288 c. : uin. - bubnuorp.: ¢.285

2 Mapeoun, B. K. TIpombiiennas sxosorus : yue6.mocoodue / B. K. Mapsun ;I1ens. roc. yn-
T apXUTEKTYPHI U cTpouTenbCTBa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.

196

3 lunos, U. A. Okonorus : yueOnuk / M. A. [lunos. - U3x. 4-e, crep. - M. :Broiciias
mkosa, 2003. - 512 c. - bubnuorp.: c. 510.

Humepnem-pecypcwt:
1 http://window.edu.ru/ — eawHOE OKHO JAOCTYIa K 00pa30BaTEIBHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OnbinoTeka OHIaH».

3 http://catalog.ncstu.ru/ — 37ME€KTPOHHBIN KaTaIOT aCCOLUAIUH JIEKTPOHHBIX OMOIMOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CK®O

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHUE

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctema «DyHIaMeHTaIbHbBIE TPOOIEMbI

OLCHKH COCTOAHHA S3KOCUCTEM U SKOJIOTHYECKOI'O HOPMHUPOBAHUS))

IIpakTyeckoe 3ansaTHe 6. Crioco0bI 04UCTKH Ia30BbIX BLIOPOCOB B aTMOc(hepy.
MeToabl KOHTPOJISI COCTOSTHUSI BO31yXa
Hean 3ansaTusi: PaccMoTpeTh BO3MOKHBIE BHJbBI 3arpsi3HEHMH M MX BO3JEHCTBUE Ha

JKUBOM OpraHu3M. PaCCMOTpeTB MCTOJAbI KOHTPOJIA COCTOAHHA BO3yXa
3HaHHA U YMCHU, ano6peTaeMLIe CTYACHTOM B pPC3YyJIbTATC OCBOCHHSA TCMbI
3HaTh: 6a30BbIe MPUPOOCOEPEraloIIre TEXHOIOTHH,

YMeTh: ucciaenoBaTh 6€3OTXOIIHI>IC TEXHOJIOTUU B IIPOMU3BOJICTBEC

HaumenoBanune ¢GopMHpyEeMbIX KOMITETCHIIUH

Kon dopmyarpoBKa

TIK-1 CriocobeH opranu30BaTh KOHTPOJIb Ka4eCTBa MPOAYKIIMH Ha BCEX CTAAMAX MPOU3BOACTBEHHOI'O Mpolecca

[Ipobnema OYMCTKM Ta30BBIX M Ta30-MbUICBBIX BBIOPOCOB MPEANPUSTHIA SIBIISETCS
aKTyaJIbHOM JJIs1 BCEX OTpaciiel MPOMBIIUIEHHOCTH: XUMHUHU, SHEPTETUKHU, METAJIypPruu, 3aBOJ0B
MPOU3BOJICTBA CTPOUTENBHBIX MaTepuanaoB. Haubonpimuii pacxoj Tra30BBIX BBIOPOCOB
obpa3yercs mpu paboTe XUMHUYECKUX MPEANPUATHI U TETUIOAIEKTPOCTAHITUH.

Teopernyeckasi 4acThb

Ouucmxa 2a3a — 910 MPOLECC OT/ETEHNS ra3a WK NPEBPAIIEHUE B OE3BPENHOE COCTOSHUE
3arpA3HSIONIETO BEIECTBA, BHIOPACHIBAEMOTO TIPOMBIIUIEHHBIM HCTOYHHUKOM.

II0 arperaTHOMY COCTOSIHHIO 3aTrPSA3HHUTENM BO3AyXa MOAPA3IEISIOTCS Ha MbLIK, TYMaHbl U
ra3onapooOpasHble PUMECH.

CHCTeMBbI OYHMCTKH BO3JyXa OT IBUIM JENATCA HA YETHIPE TPYIIBL CYXHE U MOKpBIE
TIBLIEYIOBUTENH, SIIEKTPOPUIBTPHI U (PUIBTPHI.

[Ipy TOBBLINIEHHOM COJAEP)KAHMU TBUIM B BO3AYXe MCIOIB3YIOT IBUICYJOBHTENN H
51eKTpoGuUIbTPEl. OUIBTPEl MPUMEHSIOT Ui TOHKOW OYMCTKM BO3MyXa C KOHIEHTpAIHUen
npumeceii menee 100 mr/m’,

JIs OUMCTKM BO3MyXa OT TyMaHOB (HAmpHMEp, KHCJIOT, WIEJIOYEH, Macen W IPyTux
JKUIKOCTEN) MCIIONB3YIOT CIIENUAbHBIE (QUIBTPBI, HA3BIBAEMBIE TYMAaHOYIOBUTENISIMH.

BBIGOD CpEACTB 3amMTBI BO3AyXa OT TIa30NapoOOpa3HBIX NPHUMECEH 3aBHCHT OT
IPUMEHSIEMOTO METO/IA OYMCTKH.
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ITo xapakTepy nmpoTekaHus (PU3NKO-XUMHUECKUX MPOIIECCOB BBIACISAIOT METOIbI:

— abcopOruu (IIpOMBIBKa BBIOPOCOB pAacTBOPUTENSIMH TpuMecH). [laHHBIA crmocod
OCYIIECTBIISIETCSl B yCTaHOBKax-aOcopbOepax, siBisieTcs: HauboJiee MPOCTHIM U MUMEET BBICOKYIO
cTeneHb o4McTKU. Crioco® OCHOBAH Ha XMMMUYECKHUX PEAKIMSIX MEXAY I'a30M U MOTrJoLIaromiei
cycnieH3uen (IeI0YHON pacTBOP: aMMHUAK, U3BECTh);

- XemMocopOIuu  (IIpOMBbIBKa BBIOPOCOB PACTBOPAMM PEAreHTOB, CBSI3bIBAIOIIMX
MIPUMECH XUMHUYECKN);

—  azacopOumHu (MOTJIoeHHE Ta3000pa3HbIX IpUMECEH TBEPIbIMHU MOTJIOTUTEISIMHU);

—  TEepMHUYECKON HEUTpAIN3aLUH.

Bomnpocs! u 3aganus:
ba3oBbIi1 ypoBeHb

1. Kakue cymiecTByrOT ClIOCOOBI OUHMCTKH T'a30BbIX BEIOpOCOB B aTMochepy? IlpuBeanute ux
kiaccudukanuro. OxapakTepu3ynTe KakIblii criocoo.
2. Onumwure MeTOIbl KOHTPOJISI COCTOSIHUS BO3lyXa.

Cuncok Jurepatypbl, peKOMeHAyeMbli K HCI0JIb30BAHMIO 110 JAHHOI TeMe
OcHoBHasl JuTEpaTypa:

1 IIpoxopog, b. b. CornmansHas skosorus : yaeOHuK a1 By30B / b. b. IIpoxopos. - M. :
Axagemusi, 2012. - 413 c. - (Bricmiee npodeccuonanbHoe o0pa3oBanue). - bubnuorp.: c.
407-409.

2 CtpaxoBa, H. A. Dxonorus u npupojomnoyib3oBanue : yued.mocodue / H. A. Ctpaxosa, E.
B. Omenbuenko. - PoctoB H/]] : @enukc, 2011. - 253 c. : wi. - (Beiciee oOpa3oBanue). -
bubnuorp.: c. 253.

JlonoJIHNTEeIbHAS JINTEpaTypa:

1 Jlo3anoBckast, Y. H. Dkonorus un oxpana 6uochepsl Ipu XUMHUUYECKOM 3arps3HEHHH :
yue0.mocobue mis By30B / WM. H. Jlozanosckast, JI. C. Opnos, JI.LK. CagoBHuKOBA. - M. :
Bricmias mkona, 1998. - 288 c. : wi. - bubnuorp.: ¢.285

2 Mapwbun, B. K. [IpoMmbiiennas sxosorus : yue6.mocoodue / B. K. Mapsun ;I1ens. roc. yn-
T apXUTEKTYPHI U cTpouTenbeTBa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 Hlunos, U. A. Dkonorus : yueOnuk / M. A. [unos. - U3x. 4-e, crep. - M. :Boicmas
mkosa, 2003. - 512 c. - bubnuorp.: c. 510.

Humepnem-pecypcut:
1 http://window.edu.ru/ — eawHOE OKHO JAOCTYIa K 00pa30BaTEIIBLHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OnbinoTeka OHIaiH».

3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaJOT aCCOIUAIUH JIEKTPOHHBIX OMOIMOTEK
yueOHBbIX 3aBefieHni u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHUE

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctema «DyHIaMeHTaIbHbBIE TPOOIEMBI
OLICHKH COCTOAHHA 3KOCUCTEM U SKOJIOTHYCCKOI'O HOPMHUPOBAHUS)
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IIpakTuyeckoe 3ausaTue 7. Cnoco0bl 0YMCTKH ra30BbIX BIOPOCOB B ruapocdepy.
MeTOJI])I KOHTPOJIsAA CoCTaBa CTOYHBIX BOJ
Hean 3ansiTusa: PaccMoTpeTs BO3MOXHBIE BHJIBI 3arpsA3HEHUM M HUX BO3JCHCTBHE Ha

YKUBOW OpraHu3M. PaccMOTpeTh METOAbI KOHTPOJIS COCTaBa CTOYHBIX BOJI
3HaHUS U YMEHHS, TPHOOPETAEMBbIE CTYIEHTOM B PE3yJIbTaTE OCBOCHUS TEMbI
3HaTh: 0a30BbIe MPUPOAOCOEPETAOIINE TEXHOIOTHH,

YMeTh: HCCIen0BaTh 6C3OTXO}1HLIC TEXHOJIOTUHU B IIPOMU3BOJICTBE

HaumenoBanue ¢GopMHpyeMbIX KOMIIETEHLUH

Kon DopmyIUpOBKa

TIK-1 CriocobeH oprann3oBaTh KOHTPOJIb Ka4eCcTBa MPOAYKIIMHN Ha BCEX CTAAMAX MPOM3BOACTBEHHOTO Mpoliecca

WNHTeHCHpUKAIMS  TPOMBIIUIGHHOTO M CEIIbCKOXO3SIMICTBEHHOTO  TPOM3BOJICTBA,
ypOaHu3anusi  PErHMOHOB,  JeMOTpapUYEeCKHi  POCT  NPHUBOAWT K  YCHICHHOMY
3arpsi3HEHUIO TH/IpOoCchepbl HEPTETPOTYKTAMU; HEOPTaHUYECKUMU " OpraHHYECKUMU
TOKCUYECKMMH  BEIIECTBAMM, BXOJASIIMMU B COCTaB CTOYHBIX BOJA  MPOMBIIUIEHHBIX
MPEIIPHSITHHA, @ TAK)KE CTOKOB CEIIbCKOXO3SIMCTBEHHBIX MPOU3BOJICTB U aTMOC(HEPHBIX OCAJIKOB
(comepxamux TOKCUYECKHE BEILECTBA, BHIOPACHIBAEMbIE MPOMBIIUICHHBIMH MPEANPHUITHIMH B
atMocdepy); mogorperbiMu Bojgamu 1OC u ADC; maToreHHIMA MUKPOOPTaHU3MaMu, TpUOKaMu
u Bogopocisimu. IlosTomy, Hapsagy ¢ co3JaHHEM MPOM3BOACTBEHHBIX  TEXHOJOTHUH,
MO3BOJISIIOIINUX 00JIee PKOHOMHO HCIIOJB30BaTh BOAY, HeoOxoauma pa3padoTka 3(PheKTUBHBIX
TEXHOJOTHYECKHUX CXEM I OUUCTKU CTOYHBIX BOJI Mepe]] COPOCOM MX B BOAOEMBI, a TAKXKE CXEM
o0e33apaxxuBaHUsl U O0E3BPEKHUBAHMSI BOJBI MPH TMOATOTOBKE €€ Uil MPAKTUYECKOTrO
UCIONB30BaHus. MIMEHHO MOITOMY TeMa BEChbMa aKTyaJbHA.

Teopernyeckasi 4acThb

B cootBerctBuu ¢ I'OCT 12.1.1.01-77 mox obpabomxoii cmouHblx 600 TOHUMAIOT
BO3JICIICTBME HAa HUX C LENbI0 oOecredeHus HeOOXOAWMBIX CBOMCTB M cocTtaBa. Quucmka
CMouHblX 600 — O3TO O00paboTKa BOABI C LENbI0 pa3pyUICHUs WM yNAICHUS W3 HHUX
OTIPE/IETICHHBIX BEIIECTB.

OCHOBHBIM ITyTEeM SBIISIETCS OUMCTKA CTOYHBIX BOJ OT 3arps3HEHUI.

Ounctky ¥ 00pabOTKy MPOMBIIUICHHBIX CTOKOB IOJIPA3/ICISIOT MEXaHUUECKIUMH, (PU3UKO-
XUMHUYECKUMH, XUMHYECKHMH, 3JICKTPOXUMUYECKHUMH, OHOJOTHMYECKUMH U TEPMHUYECKUMHU
metonamu. BeIOOp MeTona 3aBHCHT OT pa3Mepa 4acTHIl NpHMeced, nX (PU3NKO-XMMHYECKHX
CBOWCTB, pacxo/ia CTOYHBIX BOJ, KOHIICHTPAIIUH BEUIECTB U HEOOXOMMOMN CTENEeHH OUYUCTKH.

MexaHndeckue METONbl  BKJIIOYAIOT: TPOLCKUBAHWE, OTCTaWBaHHE (OTCTONHHKH,
MIECKOJIOBKH, OCBETJIMIIH, HE(DIIETOBYIIKH), QHIBTPAINIO, HEHTPHU(PYrUpoBaHue (THIPOIMKIOHBI
U HEHTPUDYTH).

®U3UKO-XUMHUYECKHE METOJbl OYHCTKUA BKJIIOYAIOT (DIOTAINIO, aJCOPOIMIO, HOHHBIN
OOMEH, SKCTpPaKIHIO, pEKTH(UKAIMIO, BBIIApUBAaHKE, TUCTHUIALUIO, OOpaTHBI OCMOC,
yIBTpapUIBTPAINIO, KPUCTATUIU3AINIO, IECOPOIIHIO U JIp.

XUMUYeCKUEe METO/IbI OYMCTKH TTOIPA3ALIISIOT Ha MPOIECChl HeUTpaN3alliy 1 OKHCIICHHSL.

bronorndeckne MeTOIbl OCHOBAHBI HAa OYMCTKE CTOYHBIX BOJ MHKPOOPTraHH3MaMH B
a’pOOHBIX (HACKHIIICHUE KUCIOPOJOM BO3/IyXa) YCIOBHUSX.

Tepmuueckoe CXKUTaHUE TPUMEHSIOT ISl YHUYTOXKEHHUS BBICOKOKOHIIEHTPHPOBAHHBIX
CTOYHBIX BOJI, COJICPKAIMX MHUHEPATbHBIC M OPTaHUYECKNE SJIEMEHTHI.

MeTobl OYUCTKH MOTYT OBITh:

—  pereHepaTHBHBIC — MPEIyCMATPUBAIOT M3BJICYCHUE W YTHIIM3ALUIO COJCPKAIIMXCS B
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BOJIE LICHHBIX BELIECTB U MOCIEAYIONIYI0 UX nepepaboTky. He Bceraa naHHBIN METO/ 1MO3BOJISET
OYMCTUTh BOJY JO HEOOXOAUMOro COCTOsSHHMS. B »3ToM ciyuae Boay JOOUYHIIAIOT
JNECTPYKTUBHBIMU METOJAMHU.

—  JIECTPYKTHBHBIE — IIPEIyCMAaTPUBAIOT DPA3pyLICHHE 3arps3HAIOIUX BOJAY BELICCTB
MyTEM MX OKUCJIEHUS WM BOCCTAHOBIICHUS, B PE3YJIbTaTe Yero 00pa3yroTcs ra3bl MU OCaJIKH.
Bonpocs! u 3axanus:
ba3o0BbIi1 ypoBeHb

1. Kakue cymecTByloT CHOCOOBI OYHCTKH BbIOpocoB B ruapochepy? IlpuBeaurte wux
knaccudukanuro. OxapakTepu3ynTe Kak bl criocoo.
2. OnumMTe METObl KOHTPOJIS COCTaBa CTOUYHBIX BOJI.
[ToBbIlICHHBIN YPOBEHB

1. Temy «Knaccudukanusi CTOUHBIX BOJA M MPHUHIMI UX OYUCTKW» MPEJICTABUTh B BUIE
MPE3CHTALINH.
Cnucok JuTepaTypbl, peKOMEHAyeMblil K HCI0JIb30BAHMIO 110 JAHHOM TeMe

OcHoBHas MTEpaTypa:

1 ITpoxopos, b. b. CounaneHas 3xonorus : yueOHuk a7 By30B / b. b. IIpoxopos. - M. :
Axagemusi, 2012. - 413 c. - (Bricmiee npodeccnonanbHoe 00pa3oBanue). - bubmuorp.: c.
407-409.

2 CtpaxoBa, H. A. Dxomnorus u mpupojomnoib3oBanue : yued.mocodue / H. A. Ctpaxosa, E.
B. Omenbuenko. - PoctoB H/]] : @enuke, 2011. - 253 c. : wi. - (Beicee oOpa3oBaHue). -
buGmwmorp.: c. 253.

Jlomo/THMTe IbHAS JIUTepaTypa:

1 JIozanosckas, . H. Dxonorust u oxpana ouochepsl Ipu XUMHUUECKOM 3arps3HEHUH :
yue6.nocodue g By30B / U. H. Jlozanosckas, 1. C. Opinos, JL.K. CagoBHukosa. - M. :
Bricmias mkona, 1998. - 288 c. : ni. - bubnuorp.: ¢.285

2 MapsuH, B. K. IIpombinmiennas sxonorus : yue6.mocobue / B. K. Mapsun ;Ilens. roc. yn-
T apXUTEKTYpPHI U cTpouTenbcTsa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 Iwnos, U. A. Dxomnorus : yueonuk / . A. Illunos. - U3n. 4-e, crep. - M. :Bricias
mikosa, 2003. - 512 c. - bubnuorp.: c. 510.

Humepnem-pecypcut:
1 http://window.edu.ru/ — eamHOE OKHO OCTYIa K 00pa3oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcurterckas OHOIHOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37ME€KTPOHHBIN KaTaJIOT aCCOIUAITUH JIEKTPOHHBIX OMOIHMOTEK
y4eOHbIX 3aBefieHnit 1 oprannzanuiit CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHKe

6 http://ecograde.bio.msu.ru — UHdopmannonnas cucrema «OyHaMeHTaIbHbIE TPOOIEMBI

OLCHKHU COCTOAHUA 3KOCUCTEM U SKOJIOTHYCCKOTI'O HOPMHUPOBAHUS)

IpakTnyeckoe 3ansiTue 8. Croco0bl 0UMCTKH BHIOPOCOB B JuToC(hepy. MeToabl
aHAJIN3a MOYBLI
eab 3ansaTus: PaccMOTpeTh BO3MOKHBIE BHJbI 3arpsA3HEHUM M HUX BO3JCHCTBHUE HA

JKUBOU OpraHu3M. PaCCMOTpCTL MCTOAbI aHaJIM3a IIOYBbI
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3HaHUA U YMCHU, HpI/IO6pCTaeMLIC CTYACHTOM B PC3YJIbTATC OCBOCHHSA TCMbI

3HaTh: 06a30BbIe MPUPOIOCOEPETAOIINE TEXHOIOTHH,
YMeThb: HcciieoBaTh 0€30TXOJHBIE TEXHOJIIOTHH B TPOU3BOCTBE

HaumeHnoBanue ¢GopmMHpyeMbIX KOMIIETEHLUH

Kon DopmyIUpOBKa

TIK-1 CriocobeH opranu30BaTh KOHTPOJIb Ka4eCTBa MPOAYKIIMH Ha BCEX CTAAMAX MPOU3BOACTBEHHOTO Mpolecca

B HACTOSAIICC BpeMsA OTME€YACTCsA OBBIIICHHBIN HUHTCPEC K HUCCIICI0BAaHUIO
9KOJIOTHYECKOTO COCTOSIHHSI OOBEKTOB OKPYXKAIOIMIEH Cpeabl YpOaHU3UPOBAHHBIX TEPPUTOPHH.
W3ydyeHne MOYB M TOYBEHHOTO IMOKPOBA B TAKUX HCCIICIOBAHUSAX 3aHUMAET BAaKHOE MECTO.
HMeHHO 1Mo3TOMY TeMa BechMa aKTyaJlbHA.

Teopernyeckasi 4acThb
OCHOBHBIMU HaIpaBJICHUSIMHU YTUIN3AIUU (MCIIOIB30BAHUS M 00E3BPEKUBAHUS) MEEPObIX
NPOMbBILULIEHHBIX OTXOJIOB SBIISIOTCS:
- 3aXOPOHEHHS Ha CBAJKaX U MOJIUTOHAX;
- nepepadoTKa Mo 3aBOJICKOI TEXHOJIOTHH;
- C)KMTaHUE OTXOJ0B XUMHUECKHUX MPOU3BOACTB C TOPOJICKUM MYCOPOM;
- MUPOJIH3 U Pa3JeIbHOE CKUTAHKE B CIICIIUATBHBIX MeYaX;

HCIIOJIB30BAHNE OTXOJ0B XMMHUYECKUX IPOU3BOJICTB KaK TOTOBOIO MaTrepuaa s Apyrux
TEXHOJIOTMYECKHUX IPOLIECCOB.

Bonpoce! u 3axanus:
ba30BbIi1 ypoBeHb

1. Kakme cymecTByroT crnoco0bl OYUCTKH BbIOpocoB B nuTochepy? IlpuBeaure wux
kiaccupukanuio. OxapakTepusyiiTe Kaxablil crnocoO.
2. OnummTe MeTOIbl aHAIN3a MOYBEL.
[ToBbIlIEHHBIN YPOBEHB

1. Temy «IlepepaboTka TBEpABIX OTXO0B; 3aXOPOHEHHUE) MPEJICTABUTH B BUE NMPE3CHTAIIUH.

CHHCOK JIUTEPATYpPbl, PpeKOMEHIyeMblii K HCIO0JIb30BAHMIO M0 TAHHOH TeMe
OcHoBHas1 JiMTepaTypa:

1 [Ipoxopos, b. b. Conmanbrast 3kosorus : yaeonuk st By3oB / b. b. IIpoxopos. - M. :
Axanemusi, 2012. - 413 c. - (Bricuiee npodeccuonanpHoe 00pa3oBanue). - bubmuorp.: c.
407-4009.

2 CtpaxoBa, H. A. Dkonorus u npupoonoib3opanue : yued.nmocooue / H. A. Ctpaxona, E.
B. Omenpuenko. - PoctoB H/]] : ®enuke, 2011. - 253 c. : un. - (Beiciiee obpazoBanue). -
bubmuorp.: c. 253.

JlonoiHUTeIbHAS JTUTEpPaTypa:

1 JlozanoBckasi, . H. Dkonorus u oxpana 6uochepsl mpu XUMHUYECKOM 3arpsS3HEHHH :
yue6.nmocobue mis By30B / W. H. Jlozanosckas, J1. C. Opinos, JL.K. CagoBaukoBa. - M. :
Bricmas mkosa, 1998. - 288 c. : wi. - bubmmorp.: ¢.285

2 Mapsun, B. K. [Ipombimennast sxomnorus : yued.mocooue / B. K. Mapoun ;I1ens. roc. yH-
T apXHUTEKTYphI M cTpouTeNbeTBa. - [lensa : III'YAC, 2007. -198 c. wi. — bubnumorp.: c.
196

3 [Iwnos, U. A. Dxomnorus : yueonuk / . A. lllunos. - U3n. 4-e, crep. - M. :Bricmas
mikona, 2003. - 512 c. - bubnwuorp.: c. 510.
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Humepnem-pecypcet:
1 http://window.edu.ru/ — eauHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcurterckas 6HOIMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37€KTPOHHBIN KaTaJIOT aCCOLMALIMYU SJIEKTPOHHBIX OUOINOTEK
y4eOHbIX 3aBefieHnit 1 oprannzanuiit CKOO

4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHKe

6 http://ecograde.bio.msu.ru — MadopmarmonHnas cuctema «PyHIaMeHTalbHbIe TPOOIEMbI

OICHKHU COCTOAHUA 3KOCUCTEM U SKOJIOTHYCCKOTI'O HOPMHUPOBAHUS)

Tema 3. KonTpoJsb kauyecTBa oOKpy:kawuei cpeabl. [Ipupogo3amurHbie MepoOnpUuATHS
I[IpakTu4yeckoe 3ansiTHe 9. Ikoa0rn4ecknii MOHUTOPUHI. PanuonaabHOE
MPUPOONOJIbL30BAHME
Henanr 3ansaTusi: O3HAKOMHUTBCS CO CTPYKTYpOH SKOJOTMYECKOIO MOHHMTOPUHIA U

PacCMOTPECTh 3aJa4r, pCIIACMbIC HAa KAXK/IOM OTACIBHOM YPOBHC.
3HaHUg U YMCHU, HpI/IO6pCTaeMLIC CTYACHTOM B PC3YyJIbTATC OCBOCHHSA TCMbI
3HaTh: 06a30BbIe MPUPOIOCOEPETAOIINE TEXHOIOTHH,

YMeTh: ucclaeqoBaTh 6C3OTXO]1HbIe TEXHOJIOTUHU B ITPOMU3BOJICTBEC

HaumenoBanue ¢GopmMHpyeMbIX KOMIIETEHLUH

Kon DopmyIUpOBKa

TIK-1 CriocobeH oprann30BaTh KOHTPOJIb Ka4eCTBa MPOAYKIIMH Ha BCEX CTAAMAX MPOM3BOACTBEHHOTO Mpolecca

OcymiecTBisisi  NPUPOJONONIB30BaHUE, 4YEIOBEK M3MEHSET OKPYXKAIoIlyl Cpeay,
OKa3bIBAa€T BIMSHUE Ha €CTECTBEHHBIN IpOIECC KPyrooOOpoTa M OOMEH BEIECTB B IPHUPOJE.
HeratuBHble mociefcTBUsI TaKOTO BO3JEHCTBUS YIPOKalOT HApyIIEHUIO IMPUPOJHOro OanaHca,
paBHOBecHo Ouocdeps! u yenoBeka. [103ToMy HapsiIy ¢ HCHOIB30BAHUEM MPHPOJIBI OOBEKTHBHO
HeoOXxoauMol (opMoii B3auMOIEHCTBHUS 00IIECTBA U IPUPOABI CTAHOBUTCA €€ oxpaHa. MIMeHHO
MIOTOMY T€Ma BEChbMa AKTyaJIbHa.

Teopernyeckasi 4acThb

OKonoeunweckuti.  MOHUMOpUHe — OTO KOMIUIGKCHAs, IIeJICHAIpPaBJICHHAs CHCTEMa
HAOJIO/ICHUH, OICHKU M MPOTHO3a M3MEHEHUW COCTOSIHHSI OKPYIKAIOUIEH Cpe/bl, BRI3BAHHBIMU
AQHTPOIIOTCHHBIMU NMPUINHAMHU, TTO3BOJISIONTYIO TPOTHO3UPOBATh PA3BUTHE ITUX H3MEHEHUH.

B 3aBucuMocTH 0T MacmTaboB MPOM3BOJAMMBIX HAOMIONCHUNA DPA3IMYAIOT CICAYIOUINE
BH/IbI 9KOJIOTHYECKOTO MOHUTOPHUHTA: TJ100aIbHBIN; peTHOHAIBHBIN; TOKATbHBIM.

B 3aBHCHMOCTH OT MPUMEHSIEMBIX CPEJICTB HAOIIOCHNSI: HA3eMHBIN MENTNi MOHUTOPHHT;
ABHAIIMOHHBIN JIETKOMOTOPHBIN; aBUAITMOHHBIN; KOCMUYECKHIA.

[{enp r100aIbHOrO MOHUTOPUHTA — YCTAaHOBIICHUE KOHTPOJIBHOTO YPOBHS 3arpsi3HSIONINX
BEILIECTB, CO3/[aHWE CHUCTEMBbl PAHHETO NPEAYNPESKICHUS SKOJOTHUYECKOW KaTacTpodsl,
YCTaHOBJICHHE (OHOBBIX YPOBHEH IJIsi OCHOBHBIX DKOCHCTEM, W3YYCHHE OMOTCOXUMHYECKHX
LIMKJIOB.

3ajjauaMi PETUOHAIBHOTO SKOJOTUYECKOIO0 MOHHUTOPUHIA SBJISIIOTCS: KOHTPOJIb HaJl
(OHOBBIMM 3arps3HCHUSAMHU; HAOJIOJCHHWE, OIICHKA, NPOTHO3 TPAHCTPAHMYHBIX IEPEHOCOB
BPE/IHBIX BelIeCcTB, (OPMHUPOBAHHME pACIPENCICHHON 0a3bl JaHHBIX 00 JKOJIOTUYECKOM
00CTaHOBKE B PETHOHE.
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Buounouxayus — 3TO OIIEHKAa KadecTBa OKpY’KAIOLIEW cpelbl MO OOWUTAIOIMM B HeEH
opranu3mam. J{is yueta M3MEHEHUH Cpellbl COCTaBIISIIOT CHEIHalbHbIE CIMCKH WHAMKATOPHBIX
OpPraHHU3MOB.

buomecmuposanue — wmeton omnpeneneHUs CTENEHM TOKCUYHOCTH BO3JCHCTBHUS Tex
(bu3nUeCKnX, XUMUUYECKHX U OMOJIOTHYECKUX (PaKTOPOB CPe/Ibl, KOTOPbIE MOTEHIIUATEHO OMACHBI
JUISL ’KUBBIX OPTaHU3MOB B SKOCUCTEMAX.

IIpupoono-mexnocennas  cucmema — 3TO  COBOKYIHOCTb  B3aWMOJICHCTBYIOIINX
TEXHUYECKUX COOPYKEHHI U TPUPOTHOU CPEIIbI.

C wmenpto obecrieyeHus: OXpaHbl OKpyxkaromed cpeasl B PD paspabotana u mnpuHATa
CHCTEMa 3aKOHOB, PETYJIUPYIOUINX JAESITENbHOCTD B c(hepe MpUpo0NoIb30BaHHUS.

B Hacrosimiee BpemMs B OCHOBE IPHPOJOOXPAHHOTO 3aKOHOJATENbCTBA  JICHKUT
Koncturymmuss P®. B Heit mnpommcaHo, 4YTO KaXIbld HMMEET IpaBO Ha OJIArOMPUATHYIO
OKPY’KaIOIIyIO Cpeay, JOCTOBEPHYIO MH(OPMAIINIO O ee COCTOSHUU U Ha BO3MEllleHue yiepoa,
MPUYUHEHHOTO €r0 3/I0POBBIO WM UMYIIECTBY KOJIOTHUYECKUM MPAaBOHAPYIIEHUEM.

OcCHOBHBIM TNpUPOAOOXpaHHBIM 3akOHOM P® sBnsercs Penepanbubiii 3akoH oT 10.01.
2002 r. Ne7-®3 «O06 oxpaHe OKPYKAIOIIEH CPEIabD».

Bonpocs! u 3axanus:
ba30BbIi1 ypoBeHb
1. JlaiiTe onpenenaeHue CaeayOUIMM MOHATHAM: MOHUTOPUHT, IPOTHO3UPOBAHUE,
MOJEIIMPOBAHNE, IKCIIEPTU3A.
2. Tlouemy co3garoTcs MEXIYHApOJHBIE OOBEJMHEHUS 10 OXpaHe OKpPY)KAIoLIeH
pUpPOIHON cpenbi? OTBET 000CHYHTE.
3. IlepeuncinuTe OCHOBHBIE PETMOHAIBHBIE OPTaHU3ALUN, KOTOPbIE IPUYACTHBI K BOIIPOCaM
MIPUPOJONOIB30BAHMSL.
4. IlpaBoBbl€ U COLIMATIBHBIE ACTIEKTHI SKOJIOTHH.
5. OcHOBBI BBIOOpa TEXHMUYECKHUX CPEICTB M TEXHOJOTHH C YYETOM SKOJOTHYECKHX
MOCJIEICTBUM UX TPUMEHEHUS
6. IlapameTpsl MPOM3BOACTBEHHOTO MUKPOKIUMATA

[ToBbIlIEHHBIN YPOBEHB
1. Mereoponoruueckue YCIOBHsl IPOU3BOJACTBEHHOW Cpeapl M HX BIUSHUE Ha
paboTarmux
2. MeponpusiTus 110 ONTUMHU3ALUN MUKPOKJIUMaTa
3. [Ipepnnoxute 3¢ dexTruBHBIE GOPMBI PAOOTHI ¢ HACETIEHUEM 10 COXPAHEHHIO
IIPUPOJIEL.

Cnncok JuTepaTtypbl, peKOMeHAyeMbli K HCI0JIb30BAHUIO 0 JAHHOI Teme
OcHoBHasi IuTEpaTrypa:
1 [Ipoxopos, b. b. Conmanbuast 3xonorus : yaeOnuk st By3oB / b. b. IIpoxopos. - M. :

Axanemusi, 2012. - 413 c. - (Bricuiee npodeccuonanpHoe 00pa3oBanue). - bubmuorp.: c.
407-4009.

2 CtpaxoBa, H. A. Dxonorus u npupoaonosb3oBanue : yued.mocooue / H. A. Ctpaxona, E.
B. Omenpuenko. - PoctoB H/]] : ®enuke, 2011. - 253 c. : un. - (Beiciiee obpa3zoBanue). -
bubmuorp.: c. 253.

JlonoiHUTeIbHAS JTUTEpaTypa:

1 JTozanosckas, 1. H. Dxonorust u oxpana 6uochepbl Ipu XUMUYECKOM 3arps3HCHUH :
yue6.nmocobue s By30B / W. H. Jlozanosckas, JI. C. Opnos, JI.LK. CagoBaukoBa. - M. :
Bricmas mkosa, 1998. - 288 c. : wi. - bubmmorp.: ¢.285

2 MapsuH, B. K. IIpombiniennas sxonorus : yue6.nmocobue / B. K. Mapoun ;Ilens. roc. yn-
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T apXUTEKTYPHI U cTpouTenbeTBa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 Hlunos, U. A. Dkonorus : yueonuk / M. A. [lunos. - U3x. 4-e, crep. - M. :Breicas
mkosa, 2003. - 512 c. - bubnuorp.: c. 510.

Humepnem-pecypcut:

1 http://window.edu.ru/ — enuHOE OKHO JTOCTyIa K 00pa30BaTeLHBIM pecypcam

2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckast OMOIMOTEKA OHIIAWHY.

3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaIOT aCCOIUAIUY JIEKTPOHHBIX OMOIMOTEK
yueOHBIX 3aBefieHni u opranuzanuii CK®O

4 http://www.iprbookshop.ru — DBC.

5 https://openedu.ru — OTkpbITOEC 0Opa3oBaHUE

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctema «DyHIaMeHTaIbHbBIE TPOOIEMBI
OLICHKH COCTOSTHHSI DKOCHCTEM U 3KOJIOTHUECKOTO HOPMHPOBAHHSD»
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