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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 MPOMBIIUIEHOCTH» M3y4aeT ATH 3aKOHbI, KOTOPbHIE JAIOT KIIIOY K YIPABICHUIO 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.

Jucuunnuaa «OxpaHa OKpyKamoolled cpelpl B XUMHUYECKOH MPOMBIIUIEHOCTH»
OTHOCHUTCS K TUCIUIUIMHE YacTH, (OpMUPYEMOIl yuyacTHHUKAMU 0Opa30BaTEJbHBIX OTHOIICHUI.
Ona HampaBieHa Ha (opmupoBaHue TPO(PECCHOHATBLHBIX KOMIETEHIIMH OO0YyJalomuXxcsi B
rporiecce BIMOTHEHUs padoT, onpeaeneHapix ®I'OC BO.

Meronnueckre yka3aHusl COCTAaBJIEHbl HA COBPEMEHHOM HAay4YHOM YPOBHE M PAaCCUMTAHBI
Ha CTYJIEHTOB, 110 HanpasieHuto 18.03.01  XuMuueckas TEXHOJIOTHS.

[TocnenoBarenbHOCTh TEM COOTBETCTBYET JIOTMUECKOW CTPYKType €€ MPOXOXKICHHUS.
IIpennaraemple METOAMYECKHE YKa3aHMs COJEp)KaT Marepual, KOTOPBIH pPEKOMEHIYETCS
WCIIOJIb30BATh CTYACHTAM MPU NOATOTOBKE K MPAKTUYECKUM 3aAHITHSIM.

JU1g TOATOTOBKM K NPAKTHYECKHUM 3aHATHSAM CTYJIEHT JOJDKEH M3YyYHUThb MaTepHhall I10
COOTBETCTBYIOIIEH TeMe, UCIOJIb3ysl OCHOBHYIO M JOINOJIHUTENIBbHYIO JIMTEPaTypy, a TaK Xe
UCHoJb3ys nepuoanyeckue nzganuss CMU.



Tema 1. OcCHOBHBIE 32aKOHBI €CTECTBEHHOHAYYHBIX JUCHUILIHH B NIPo¢ecCHOHATbHOM
AeSITeJIbHOCTH
I[IpakTuyeckoe 3ansitue 1. OcHOBHBbIE QU3HKO-XUMHYECKUE TIOHATHS U 3AKOHBI
He.]'lb 3aHATUA: HU3YUYUTH OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX TUCIUITINH B HpO(i)eCCPIOHaHLHOfI
JeATeIbHOCTH, 3aKPEIUTh 3HAHHUS O COBPEMEHHON (PU3MYECKOI KapTHHE MUPA, POCTPAHCTBEHHO-
BPCEMCHHBIX 3dKOHOMEPHOCTAX, CTPOCHUHN BEIICCTBA AJIS1 IOHUMAHU OKPYKAKOIIECTO MUpa U SIBIICHHI
IPUPOIBI

Bomnpocse! u 3axanus:
ba30BbIi1 ypoBeHb
1. OcHoBHBIE (PM3UKO-XUMHUYECKHE MOHSTHS U 3aKOHBI U UX PUMEHEHHE MPH pazpadboTke
TEXHOJIOTMYECKHUX IIPOLECCOB;
2. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PeaKklni 1 PU3MIECKHX MPOLECCOB U
UX BJIMSIHUE HA TEXHOJIOTUIO ITPOU3BOJCTBA;
3. IlonsTHE cCOBpeMEHHOM (pru3nUecKOi KapTUHBI MUPA U IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTEM;
4. BinsiHuE pa3InYHbIX [10 CTPOCHUIO BEILECTB HA OKPY>KAIOIINN MUP U SABICHUS IPUPOIBL;
5. OCHOBHBIE METOBI TEOPETUYECKOTO U KCIIEPUMEHTAIBHOTO MCCIIEA0BAHUS

[ToBbIlIEHHBIN YPOBEHB
1. OCHOBHBIE MTOHATHUS U 3AKOHBI XUMUU U IKOJIOTHUU

2. MeTo/ibl U3MEpEeHUs PA3IUYHBIX PU3NUECKIX BETUUUU;
3. O0mue GU3NKO-XUMHYECKHE CBOMCTBA METAJIOB 1 HEMETAJJIOB M UX COSAMHCHUN;

Cnncok JurepaTtypbl, peKOMeHAyeMbli K HCI0JIb30BAHUIO 110 JAHHOI TeMe
OcHoBHas JuTepaTypa:
1 Ilpoxopog, b. b. CornmansHas sxkosnorus : yaeOHuK s By30B / b. b. IIpoxopos. - M. :

Axanemus, 2012. - 413 c. - (Breicmiee mpodeccuonansHoe 00pazoBanue). - bubmuorp.: c.
407-409.

2 Ctpaxosa, H. A. Dxonorus u npupogonoiabs3zoBanue : yued.mocooue / H. A. Ctpaxona, E.
B. Omenbuenko. - PoctoB H/]] : ®enuke, 2011. - 253 c. : wi. - (Beiciee obpa3oBanue). -
bubnuorp.: c. 253.

JlonoiHUTeIbHAA JTUTEpaTypa:

1 JTozanosckas, 1. H. Dxonorust u oxpana 6uochepbl mpu XUMUYECKOM 3arpsi3HEHUH :
yueb.mocodue amns By3oB / M. H. Jlozanosckas, . C. Opnos, JI.K. CanoBaukosa. - M. :
Bericmas mkosa, 1998. - 288 c. : wi. - bubmmorp.: ¢.285

2 MapsuH, B. K. IIpombinuiennas skonorus : yue6.nocobue / B. K. Mapbun ;Ilens. roc. yn-
T apXUTEKTYpHI U cTpouTenbeTna. - [lensa : [IINYAC, 2007. -198 c. wi. — bubanorp.: c.
196

3 [Iwnos, U. A. Dxonorus : yueobnuk / . A. lllunos. - U3n. 4-e, crep. - M. :Briciias
mikona, 2003. - 512 c. - bubauorp.: c. 510.

Humepnem-pecypcol:
1 http://window.edu.ru/ — eawHOE OKHO JOCTYIa K 00pa30BaTEIBHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckas 6HOIMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaIOT aCCOLUAIUH IIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBesieHuil u opranuzanuii CKOO



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

6 http://ecograde.bio.msu.ru — MadopmarmonHnas cuctema «DyHIaMeHTaNIbHbBIE TPOOIEMbI
OLICHKH COCTOSIHHSI DKOCHCTEM U SKOJIOTHYECKOTO HOPMHPOBAHHS»

Tema 2. AHTpOnOreHHoe 3arpsisHeHue Onocgepbl
IIpakTnyeckoe 3ausiTue 2. [lonsaTHe 1 KIaccupukanms 3arpsi3HeHUN OKpPYKaloNIeil
cpeabl
Heap 3ansaTHs: PaccMOTpeTh BO3MOKHBIE BHUIBI 3arpsi3HCHUN W UX BO3JCHCTBUE Ha
YKWBOM OpraHu3M.

Herpamanus Ouocdepbl  SABIAsIETCS OJHUM U3 OTPUIATENBHBIX  MOCIEICTBUI
XO35MCTBEHHOM  JI€ATEIbHOCTH  4eJoBeKa. [IpOMBINIIEHHOE U CENbCKOXO3SIICTBEHHOE
MPOM3BOJCTBA OOYCIOBIMBAIOT UHTEHCUBHOE aHTPOIOTCHHOE 3arpsi3HEHUE MPUPOIAHON CpEbl,
KOTOPOE€ OTPaXKaeTcsl Ha COCTOSIHUU MOMYJISIUN paCTEHUN U )KMBOTHBIX, & TAKXKE HA COCTOSTHUU
3II0pOBBS JHOZIeil. MHOTHE BEIeCTBa, 3arPSA3HSIONINE OKPYKAIOIIYI0 Cpeay, 00JIaaat0T 0COOBIMU
dbopmamu MOPAKAIOILIETO NENCTBUA - TE€paTOTrE€HHBIM, MMMYHOJETPECCUBHBIM,
IMOPHUOTOKCUYECKUM, KAaHIIEPOTCHHBIM M MYTareHHbIM. B CBSI3U ¢ 9TUM OJHOU W3 IICHTPAIBHBIX
npoOyieM SKOJOTUHM SBISIETCS OICHKAa W PETyJIMpPOBAaHHE YPOBHEW pa3IWYHBIX BHUJOB
3arpsi3HEHUI Ha OKPYXaIolyto cpeabl. MIMeHHO Mo3TOMy TeMa BechbMa aKTyaJibHa.

Teopernyeckasi 4acThb

3aepsaznenue — NIPUBHECEHUE B KaKyIO-TM00 SKOCUCTEMY, HE CBOMCTBEHHBIX €1 KUBBIX WU
HEXXHMBBIX KOMIIOHEHTOB, (PH3UYECKHX WIM CTPYKTYPHBIX HM3MEHEHHH, HapylIaloNMX WIH
MPEPHIBAIONINX TPOLECCHl KPYroBopoTa W OOMEHa BEHIECTB, MPHUBOJSIINE K CHIKEHHUIO
MIPOIYKTUBHOCTHU WUJIU PA3PYLIECHUIO IO SKOJIOTMYECKON CHCTEMBI.

[To mponCX0XIEHUIO BBIJICTSIOT:

— ©CTECTBEHHOE 3arpsi3HEHHE, BO3HHUKIIEE B pe3yJibTare NPUPOAHBIX MPOLECCOB
(JIECHBIX MOXKAPOB, U3BEPKEHUS BYJIKAHOB, BEIBETPUBAHUSA U TIp.), 0€3 BIUSIHHS YETIOBEKA,

—  AHTPOIIOIE€HHOE 3arpsA3HEHUuE, SBISIOIIECECS Pe3ylIbTaTOM JEATEIbHOCTH YEJIOBEKa,
MHOT/IA 10 MacmTabaM BO3JIEHCTBUS PEBOCXOISAINEe ECTECTBEHHOE.

[To macmtabaM U pacrpoCTPaHEHUIO 3arpsS3HEHUE MOXKET OBITh JIOKAJIBHBIM (MECTHBIM),
PETHOHANIBHBIM U TI00ATBHBIM.

[To Buaam 3arps3HEHUI BBIACISIOT:

— UHTPEIUEHTHOE (XUMHUYECKOE);

napameTrpudeckoe (pusnyeckoe);

OounoreneTndeckoe (OMOJIOTUIECKOE) 3arps3HEHNUE;

CTaIMaIbHO-JICCTPYKIIMOHHOE  3arpsi3HEHUE, MPEJCTaBIsiomee Cco0Ol  H3MEHEHHE
JTaHIadTOB U AIKOCUCTEM B TIPOIIECCE MPUPOIOTIOIE30BAHMS.

1. Xumuueckoe (unepeouenmmuoe) 3acpsizHeHue — TPUBHECEHHE B OKPYXAIOIIYIO Cpery
BEIIIECTB, HECBOMCTBEHHBIX €/ TI0 CBOEMY XUMHUYECKOMY COCTABY HIIM TIPUCYTCTBYIOIINX B HEW B
OYeHb OOJIBIINX KOJINYECTBAX.

2. @usuueckoe (napamempuueckoe) 3acpsisHeHue — W3MEHEHHE €CTECTBEHHOTO
¢usnueckoro cocrossHus cpeapl. OHO  BKIIOYACT: TEIUIOBOE (T€pMajbHOE); IIYMOBOE
(BUOpaIOHHOE); CBETOBOE; PaJMOAKTUBHOE; JIEKTPOMAarHUTHOE.

2. Buonocuueckoe 3acpsazneHue — 3TO TPUBHECEHHE B SKOCHCTEMbl HE CBOWCTBEHHBIX
(4y’)KIpIX) WM JKMBOTHBIX  (300T€HHOE  3arpsi3HeHue), pacrteHuil  (¢puToreHHoe) W
MHUKPOOPTIaHU3MOB (MOKPOOOTEHHOE).


http://ecograde.bio.msu.ru/
https://openedu.ru/

Bonpocse! 1 3axanus:
ba30BbIi1 ypoBeHb

1. B 4eM cocTosIT OCHOBHBIC aHTPOTIOTCHHBIE BO3CHCTBYSI Ha aTMochepy?
2. Yem BBI3BaHO €CTECTBEHHOE U aHTPOIIOT€HHOE 3arpsi3HEHHE?

3. XapakTepuCTHKa U MOKa3aTeJId OMACHOCTH BPEIHBIX BEIIECTB

4. 3arpsi3HeHHE MPUPOIHON CPeIbl U €r0 BIUSHUE HA Ouochepy

I1oBbIIEHHBIN YPOBEHB
1. CoctaBUTh OJIOK-CXEMY, OTPAKAIOIIYIO KIACCU(PUKAINIO 3arPSI3HCHHM.

Cnncok JurepaTtypbl, peKOMeHAyeMbli K HCI0JIb30BAHUIO 110 JAHHOI Teme
OcHoBHasi iMTepaTypa:
1 [Ipoxopos, b. b. ConmanbHast 3kosorus : yaeOunuk st By3oB / b. b. IIpoxopos. - M. :

Axanemusi, 2012. - 413 c. - (Briciiee npodeccuonanbHoe 00pa3oBanue). - bubmuorp.: c.
407-4009.

2 CtpaxoBa, H. A. Dkonorus u npupoonoib3oanue : yued.nmocooue / H. A. Ctpaxona, E.
B. Omenpuenko. - PoctoB H/]] : ®denuke, 2011. - 253 c. : un. - (Beicuiee obpa3zoBanue). -
bubmuorp.: c. 253.

JlonoiHUTeIbHAS JTUTEpPaTypa:

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

2 Mapsus, B. K. [Ipombrimennast sxosnorus : yue6.mocooue / B. K. Mapsun ;I1eHs. 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.

Humepuem-pecypcoi:
1 http://window.edu.ru/ — eauHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcurteTckas OHOIHMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37€KTPOHHBINA KaTaJIOT aCCOLMALIMU SJIEKTPOHHBIX OUOINOTEK
y4eOHbIX 3aBefieHnit 1 oprannsanuii CKOO

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

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

OLCHKHU COCTOAHUA 3KOCUCTEM U SKOJIOTHYCCKOTI'O HOPMHUPOBAHUS)

HpaKTI/I'le(:KOC 3aHsATHE 3. Oﬁlllaﬂ XAPAKTEPUCTUKA UCTOYHUKOB 3arpsi3HEHUSA
He.ﬂb 3aHATHA: PaCCMOTpeTB BO3MOXHBIC BHABI 3anH3HeHHﬁ n ux BOSI[GIZCTBI/IC Ha

YKWBOM OpraHu3M.


http://ecograde.bio.msu.ru/
https://openedu.ru/

Herpamanus Ouocdepbl  SABIAsIETCS OJHUM U3 OTPUIATENBHBIX  MOCIEICTBUI
XO34MCTBEHHOM  JEATEIBbHOCTH  4YeJOBEKAa. [IpOMBIIIIEHHOE M CEIbCKOXO35AWCTBEHHOE
MIPOM3BOJICTBA 00YCIOBIMBAIOT MHTEHCHUBHOE AHTPOIIOTEHHOE 3arps3HEHUE MPUPOIHOM Cpeipl,
KOTOPOC OTpaXac€TCd Ha COCTOAHUU HOH}’J'ISIHI/Iﬁ paCTeHI/Iﬁ " )KUBOTHBIX, a4 TAKXK€ Ha COCTOSIHHNU
3I0POBbA Jt0iel. MHOTHE BEIIeCTBa, 3arpsi3HSIOIINE OKPYIKAIOIIYIO Cpey, 00I1aatoT 0COOBIMU
dbopmamu IIOPAXKAIOIIETO JNEUCTBUSA - TEPATOTr€HHBIM, MMMYHOJEIIPECCUBHBIM,
3M6pI/IOTOKCI/I‘ICCKI/IM, KaHICPOTCHHBIM U MYTAarcHHBIM. B cBs3u ¢ aTHIM OI[HOfI N3 HCHTPAJIbHBIX
mpoOJieM SKOJIOTMH SIBIIACTCA OICHKa U PEryJUpOBaHHE YPOBHEW pa3IUYHBIX BHUIOB
3arpsAi3HEHUI Ha OKPYXKAIOLLylo cpenbl. MIMEHHO mo3ToMy TeMa BechbMa aKTyaJlbHa.

Teopernyeckasi 4acThb

1. Ucmounuxu 3aepsasnenus ammocgepul.

3aepasnenue ammocgeprozo 6030yxa — 3TO U3MEHEHUE €r0 COCTaBa M CBOWCTB, KOTOPOE
OKa3bIBaeT HEOJIArONpUsATHOE BO3ACHCTBUE HA 3/10pPOBbE UEJIOBEKAa, JKUBOTHBIX, PACTEHUH U
9KOCHCTEM B LIEJIOM.

1. ITo Ha3HaueHuo:

— TEXHOJOTMYECKHEe — COJAepXKallie XBOCTOBbIE Ta3bl IIOCJIE YJABIMBaHUS Ha
pEeKynepaluoHHbIX, a0COPOIMOHHBIX, aJCOPOLMOHHBIX U JPYTUX YCTaHOBKAax, a TaKXe Ipo-
IyBOUHBIE Ta3bl W3 alllapaToB, YCTPOMCTB M YCTaHOBOK (VI 3THX BbIOPOCOB XapaKTEpPHBI
BBICOKHE KOHLEHTPALMU BPEIHBIX BELIECTB U Majible 00BEMBI yIaIsIeMOr0 BO3/lyXa);

— BEHTWISIIMOHHBIE BBIOPOCHI — TPENCTABISIOT COOOHW MECTHBIE OTCOCHI  OT
000pyI0BaHUS M 00IIICOOMEHHYIO BBITSIKKY.

2. ITo mecTy pacnoyIOKEeHHUS:

— He3aTeHEeHHble WM BBICOKME — HaxoJdulecss B 30HE HenehopMHUPOBAHHOTO
BETPOBOIO MOTOKa (BBICOKHME TPYOBl, TOUYEYHBbIE HCTOUYHMKH, YJAJSIOINIME 3arpsA3HEHUs Ha
BBICOTY, NPEBBILIAIONIYIO B 2,5 pa3a BBICOTY IIPOU3BOICTBEHHOT'O 31aHU);

— 3aTeHEeHHbIe WIM HU3KHE — PACIIOJIOKEHHbIE Ha BBICOTE B 2,5 pa3a MEHbIIE BBICOTHI
IIPOM3BOJICTBEHHOT'O 3/1aHUS;

— Ha3eMHble — HaXojsIuecs: BOIM3M 36MHOUM MOBEPXHOCTU (OTKPHITO PACHOIOKEHHOE
TEXHOJOTMYecKoe O0Opy/I0BaHUE, KOJOJIBI, HPOU3BOJACTBEHHbIE KaHAIMU3AIUH, MPOIUTHIE
TOKCUYHBIE BEILIECTBA, OTKPBITO XPAHSIIIUECS OTXO/IbI IPOU3BOJICTBA).

3. ITo reomeTrpuueckoit hopme:

— TOYeYHbIe (IIaXThl, TPYObl, KPBIIITHBIE BEHTUIIATOPHI);

— JIMHeHHble (OTKPBITBIE OKHA, a’paloHHble (QOHapH, OJHM3KO pa3MelleHHbIE
BBITSDKHBIE IIAXThI U (DaKesibl).

4. ITo pexxumy paboOThI:

— HENpepbIBHOTO JIEHCTBUS;

— TEpUOANYECKOro JAEHCTBUYS;

— MIHOBEHHBbIE — BBIOPOCHI, NPU KOTOPBIX 3arpsi3HEHUE DPACIPOCTpaHsIETCS 3a JOJU
CEKYH/IbI TIOPOI Ha 3HAYUTENIBHYIO BBHICOTY (MIPOMCXOMAT MPH B3PHIBHBIX pa0d0OTax M aBapUHBIX
CUTYaIHIX).

— 3aJIoBBIE — BBIOPOCHI, NMPH KOTOPBIX 32 KOPOTKUI NMPOMEKYTOK BPEMEHHU B BO3IyX
noctynaer OOJIbLIOE KOJIMYECTBO BPEIHBIX BELIECTB (BO3MOXKHBI IIPU aBApUSAX U CHKUTAHUU
OBICTPOrOPSIIIUX OTXOJI0B IPOM3BOJICTBA HA CIIELUAIBHBIX IUIOLIA/IKAX JUISl UX YHUUYTOXKEHU).

5. Ilo mampHOCTH PacCIPOCTPAHEHMUS:

— BHYTPUIUIOLIAJOYHbIE — MPOUCXOMST, KOIZa 3arps3HEHMs, BbIOpachlBacMble B
BO3AYIIHBIA  OacceilH, 0Opa3ylOT BBICOKME KOHLEHTpPAIlMM TOJBKO Ha TEPPUTOPUU
IIPOMBIIIICHHON IJIOIIAKU, a 3arpsA3HEHUI B WIBIX palloHaX He MPOUCXOAUT (VI AAHHBIX
BBIOPOCOB MPEYyCMATPUBAIOT CAHUTAPHO-3AIIUTHYIO 30HY OOJIBIINX pPa3MEpOB);



— BHEIUIONIAJ0YHbIE — TPOUCXOJAT, KOTJa 3arpsA3HEHUs IOTEHIUAIbHO CIIOCOOHBI
CO3/1aBaTh BHICOKHE KOHIIEHTpAIMK HAa TEPPUTOPUH XKUIIOro paiioHa (ropsaaka [1JIK nis Bo3nyxa
HACEJICHHBIX ITYHKTOB).

2. Ucmounuku 3aepsaznenus 2uopocgepeoi.

3aepsiznenue 6000emos — 3TO CHWXKEHUE UX (QYHKIMHA B OMocdepe W IKOJIOTHUECKOTO
3HA4YEHMsI B pe3yJIbTaTe NOCTYIUIEHUS B HUX BPEAHBIX BEILIECTB.

CmouHble 600bl — OTO BOJIbI, OTBOAMMBIC IIOCJIE HCIONB30BaHUS B OBITOBOH H
IIPOU3BOJCTBEHHOMN JESTEILHOCTH YEJIOBEKA.

Paccmotpum Gonee moipoOHO HCTOYHUKHU 3arpsiI3HEHHUS BOJIHOTO OacceifHa.

1. ATmocdepHbIe BOJIBI

2. 'opoackue cToYHbIE BOJIBI

3. CenbCKOXO034HCTBEHHBIE BObI
4. IIpoMbIIITIECHHBIE CTOYHBIE BOJIBI

3. Ucmounuku 3aepsasnenus iumocgepoi.

1. berToBBIE IpEANPUATHS U JJOMa. 3/1eCh B KAUECTBE 3arps3HUTENCH BhICTyMaeT ObITOBOM
MYCOp, MyCOp Mara3suHoB, OOJIbHHII, IPEAMETHI JJOMAIIIHETO 00MX0/1a;

2. Cenbckoe x035HCTBO. B KauecTBe 3arps3HHUTENCH BBICTYMAIOT SI0XUMUKATHI, OTXO/bI
KUBOTHOBOJICTBA U CEJIbCKOXO3SIIICTBEHHON NPOAYKIINH;

3. Temnosuepretuka. Kpome obpazoBaHusi OOJIBLIOr0 KOJIMYECTBA IIaMa M 30JIbI, MIPH
C)KMTaHUHM KaMEHHOTO YIJIS BBIJCNAIOTCS B aTMOC(eEpy caka, HECTOPEBIINE YACTHUIIbI, OKCHIbI
Cepbl, KOTOPBIE MOCTETIEHHO 0CAX/Ial0TCS HAa TOBEPXHOCTh MOYBHI;

4. Tpancnopt. Ilpu paboTe nBurarens BHYTPEHHETO CTOpaHHs OOpa3yroTCs OKCHJBI
a30Ta, CBHUHEII, yIJIEBOJOPObI U JIPYTUE BEIIECTBA, KOTOPHIE OCEAAIOT HA MOBEPXHOCTH MOYBBI
WIM TIOIJIOIIAIOTCSA PacTeHUsIMHU. A TOcie pacTeHUi, B pe3ysbTare KpyroBOpoTa, MO MULIEBOU
L[ENH 3arps3HAIOIINE BEUIecTBa MONaialoT B IIOYBY;

5. IIpoMbliieHHbIE TIPEANPUITHS. 3arPsA3HEHNUS [T0UYBBI IPOUCXOAUT B OOJbIIEH CTENEHU
OT MPEANPUATHI METAUTypruu (CONMM UBETHBIX U TSKENBIX METaIOB), MAIIMHOCTPOCHUS
(UMaHUIBI, COCAMHCHHS MBIIIbAKA, OCPUIUINS), MPOU3BOJCTBO IacTMmacc (OeH3on, ¢eHon),
LEJUTIONI03HO-0YMaKHOW MTPOMBIIIIIEHHOCTH ((PEHOINBI, METaHOII, CKUTTUAAP).

Bonpocsl u 3axanus:

ba3o0BbIi1 ypoBeHb

I. Meroasl 3amMTEl NPOM3BOACTBEHHOrO IEPCOHANA W HACEIEHUS OT BO3MOMKHBIX
ITOCJIE/ICTBUM aBapyi

2. Oxapakrepu3ylTe UCTOUYHHMKH 3arpsA3HEHUs] aTMOC(EPHI.

3. OxapakTepu3yiTe NCTOYHUKHU 3arpsi3HEHUS TUAPOCOHEPHI.

4.  OxapakrepusyiTe HCTOYHUKH 3arps3HEHUS JIUTOCHEPHI.

I1oBbI1IEHHBIN YPOBEHB

1. W3 xakux UCTOYHHMKOB MOMAJAAIOT B aTMOC(EPY OKCHIIBI CePhI U a30Ta?
2. Kak Ha3bIBaeTCs CMECh JibIMa, TyMaHa U MbLIn?

CHucoK JINTEpPaTyphbl, pEKOMEHIyeMblii K HCI0JIb30BAHMIO 110 JAHHOI Teme
OcHoBHasi iuTEpaTypa:

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

2 CtpaxoBa, H. A. Dxonorus u npupogonois3oanue : yued.mocooue / H. A. Ctpaxona, E.
B. Omenbuenko. - PoctoB H/]] : @enukc, 2011. - 253 c. : wi. - (Beiciee oOpa3oBaHue). -
bubnuorp.: c. 253.



Jlono/IHMTeIbHAS JIUTepaTypa:

1 JlozanoBckasi, . H. Dxonorus u oxpana 6uochepsl mpu XUMHUYIECKOM 3arpsS3HEHHH :
yueb.mocobue mys By30B / . H. Jlozanosckas, 1. C. Opmnos, JI.LK. CagoBHukoBa. - M. :
Beicmrast mkona, 1998. - 288 c. : un. - bubnuorp.: ¢.285

2 Mapsun, B. K. [Ipomsbiinennast akosorus : yue0.mocobue / B. K. Mapbun ;Ilens. roc. yH-
T apXUTEKTYpPBI U cTpouTenbcTsa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 HIunos, U. A. Okonorus : yueOnuk / M. A. llunos. - U3x. 4-e, crep. - M. :Boicias
mkosa, 2003. - 512 c. - bubnuorp.: c. 510.

Humepuem-pecypcot:
1 http://window.edu.ru/ — emuHOE OKHO JIOCTYIIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OubinoTeka OHIalH».

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT acCOIUAIINN JICKTPOHHBIX OMOIHOTEK
yueOHBbIX 3aBefieHi u opranuzanuii CK®O

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpbITOE 0OpazoBaHUE

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

OLICHKH COCTOAHHA S3KOCUCTEM U SKOJIOTHYCCKOI'O HOPMHUPOBAHUS)

Tema 3. OCHOBBI IKOJIOTHYECKOT0 HOPMHUPOBAHUSA
IIpakTH4eckoe 3ansaTHE 4. OCHOBHbIC TOHATHS, ONIPeIeJICHUS U CTPYKTypPa CHCTEMbI
HOPMHMPOBaHMS.
Heab 3anATHA: PaccMOTpeTh OCHOBHBIE TOJIOKEHUS U KPUTEPHUHU, 3AJI0KEHHBIE NPHU

HOPMHPOBAHUU 3arpsS3HEHUIl OKpY’KaloleW cpenbl, a TakkKe OCOOEHHOCTH HOPMHPOBAHUS
3arpsi3HEHUH COCTAaBHBIX yacTel 6uochepsl.

OnHoM M3 BaKHEWIIMX IpU3HaHA MpoOJieMa YCTAaHOBJIEHUS NPEAETIOB YCTOHUMBOCTH
HKOJIOTHYECKUX CHCTEM Pa3HOTO MPOCTPAHCTBEHHOTO MacmTada (OT JOKaIbHBIX 0 OHocepsl B
LIEJIOM) K pa3jIM4YHbIM aHTPOIOTEHHBIM Harpy3kam, MOCKOJbKY O€3 3HaHUS 3THX IpPEIesoB
IIPaKTUYECKas pealu3alys KOHLENIMM YCTOMYMBOIO pPa3BUTUS HEBO3MOxHa. Hecmorps Ha
IIPU3HAHHYIO aKTYyaJIbHOCTh UCCIIEOBAaHUM B 00JIaCTH HKOJOTMUECKOT0 HOPMUPOBAHUS, a TaKKe
MHOTOYHCIICHHBIE TEOPETHUECKUE U IKCIIEPHUMEHTANIbHBIE pa0OThI B ’TOM HalpaBJIeHUH, MHOTHE
BOIIPOCBI  OCTAIOTCSI HepelmeHHbIMU. CylecTByromas Ha HAcCTOAIIMH MOMEHT CHUCTEMa
periaMeHTaly 3arps3HeHUs] IPUPOAHBIX CPEJl OT BHIOPOCOB MPOMBILIUICHHBIX MPEINPUATHI B
3HAQUUTEJIBHOM CTerneHu Oasupyercs Ha CaHUTAPHO-TMIMEHWYECKMX HOPMaTHBaX, XOTS
obmenpr3Hana ux He3((HEKTUBHOCTH JUIS LIEJIeH 3alIUThl OMOTHI PUPOAHBIX 3KocucTeM. He B
MIOCJIEIHIOI0 O4Yepe/lb TAaKoe IIO0JIOKEHUE CBA3aHO C HEJOCTaTOYHOM Hepa3paboTaHHOCThIO
METOAOJIOTUYECKON 0a3bl IKOJIOTUYECKOTO HOPMHUPOBAHMS, OTCYTCTBHEM OOIICTIPU3HAHHBIX H,
COOTBETCTBEHHO, O(HIMAIbHO Y3aKOHEHHBIX METOAMK HOPMHUPOBAHUS, HEIOCTATOYHOCTHIO
(aKTHUECKUX JAHHBIX MO0 PEAKIUU MPUPOIHBIX SKOCHCTEM HA AHTPOIOTrCHHBIE HArpy3ku (B
IEpBYI0 Ouepelb, IO J030BbIM 3aBUCUMOCTSIM) M, B KOHEYHOM MTOre, C OTCYTCTBHEM
COOCTBEHHO HKOJIOTUYECKUX HOPMATUBOB. MIMEHHO 103TOMYy TéMa BechMa aKTyaJIbHa.

Teopernyeckasi 4acThb

HGHTpaJIbHBIM INOHATHEM TOKCHKOJIOTMH SABJIACTCSA IIOHATHUC «MOKCUH» WU «6p€aH0€
eeuecmeon. HOI[ mokcuHamu NMMOHUMAIOT XUMHUYCCKUE COCANMHEHUA pAaCTUTCIbHOI'0, )KUBOTHOT'O


http://ecograde.bio.msu.ru/
https://openedu.ru/

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.
407-4009.



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.

Humepuem-pecypcoi:
1 http://window.edu.ru/ — eauHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcurerckast OMOIMOTeKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBIN KAaTAJIOT aCCOIUAIIAN IICKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBefieHni 1 oprannzanuiit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpBITOE 00pazoBaHKe

6 http://ecograde.bio.msu.ru — Undpopmannonnas cucrema «PyHiaMeHTalIbHbIE TPOOIEMBI

OLCHKHU COCTOAHHA S3KOCUCTEM U SKOJIOTHYCCKOI'O HOPMHUPOBAHUS

IIpakTuyeckoe 3ansatue S. IlpeaebHo JonycTHMBIE KOHUEHTPALMH XUMHUYECKHUX
3arpsi3HAIOIIHUX BelIeCTB B KOMIIOHEHTax Ouocdepsl
Henb 3anAaTHA: PaccMOTpEeTh OCHOBHBIE IIOJIOKEHUS W KPUTEPHUH, 3aJ0KECHHBIE IIPU

HOPMHPOBAHUU 3arps3HEHUI OKpy’Kalolled cpenpl, a Takke OCOOEHHOCTH HOPMHMPOBAHUS
3arpsiI3HEHUI COCTaBHBIX YacTeil Onocgepsl.

B ycnoBHsAX TEXHOT€HHOTO BO3ACHCTBHS HA OKPYIKAIOLLYIO CPELy, B BOLOEMBI TOCTYIIAET
OoJIbIIIOE KOJMYECTBO PAa3HOOOPA3HbIX MO XMMHUYECKOMY CTpOeHHI0 BemiecTB. B Poccun
COIVIACHO HOPMAaTUBHBIM U CIIPABOYHBIM JIaHHBIM TOJBKO 0K0JIO 3000 XMMUYECKUX COETUHEHUN
HMEIOT YCTaHOBJIEHHBIE JOITyCTUMbIE 3HaueHus KoHleHTpauui — IIJIK (mpenensHo nomycrumas
koHueHtpauusi) 1 OJY (OpHEHTUPOBOYHO JOMYCTHMBI YpOBEHb BO3JEHCTBHS) IS BOJABI
BOJIOEMOB XO35HCTBEHHO-IIUTHEBOIO M KYJIbTYPHO-OBITOBOIO BOJOIOJB30BaHMs; okojo 1000
coeauHeHnit umeror ycraHosieHHele [I/IK u OBYB (opueHTHpOBOYHO O€30macHbI ypOBEHb
BO3AECUCTBUS) JUIsI BOJBI PHIOOXO3AHCTBEHHOTO 3HaueHus. OJHAKO, ¢ KaXIbIM I'OJOM pacTeT
KOJIMYECTBO BEIECTB C HEU3BECTHBIMU JOIYCTUMBIMU KOHLEHTPALUSAMHU, KOTOpPBIE TaK XKe
NONAAal0T B BOJAHbIE O0O0BEKTH. [lo pa3HBIM JIUTEpaTypHbIM HCTOYHHUKAM €KErOJHO
cunresupyercst or 2000 no 50000 HOBBIX XMMHUYECKMX BellecTB. VIMEHHO HO3TOMY Tema
BECHMa AKTYAJIbHA.

Teopernyeckasi 4acThb
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IIpeodenvro donycmumasn konyenmpayus (II/[K) — 3T0 KOIMYECTBO BPEJHOIO BEILECTBA B
OKpy>Karolllel cpejie, KOTOpoe IMpU MOCTOSHHOM WJIM BPEMEHHOM BO3/ECHCTBUU Ha 4YeJOBEKa He
BJIMSIET Ha €0 370pPOBbE U HE BBI3bIBAECT HEOIArOMPHUITHBIX IMOCIEACTBUHN Y €r0 MOTOMCTBA.

1. HopmupoBaHue 3arps3HAOMINX BEIIECTB B BO3AYXE.

Kauecmseo ammocgepnoco 6030yxa — 3TO COBOKYITHOCTH CBOWCTB aTrMocgepsl,
OTIpEIENISAIONAasl CTENEHb BO3AEHCTBUS (PU3NUECKUX, XUMUUECKHX U OMOIOTHYECKUX (PaKTOPOB
Ha pacTEHHUs, KUBOTHBIX M YEJIOBEK, a TaK K€ HAa MaTepuajbl, KOHCTPYKIIUU U OKPY>KAIOIIYIO
Cpely B LEIOM.

JU1 Ka)kJI0oro BpEeTHOTO BEIIECTBA B BO3AYXE YCTAHABIMBAIOTCS MIPENENBI €0 COAECPKAHUS
B NPOM3BOACTBEHHOM (MIpelHa3HAaYEHHON MAJIs pa3MEUIeHHs] MPOMBIIIJICHHBIX MPEeINpUITUA U
t.1.) — [IAK,, (pabodeil 30HBI) U B cenuTeOHOW 30HE (MpEeIHA3HAYCHHOW IS pa3MeleHUS
xwuoro (ouaa, oomecTBeHHBIX 30aHui u T.1.) — [1[IK,, (aTMochepHOro Bo3ayxa HaCEIEHHOTO
nyHkra). [lomuMo sToro, ycraHoBieHsl emie JBa HopMatuBa — paszoBeld (ITJK.,) u
cpennecytounbiit (ITIK:. ).

2. HopmupoBaHue 3arps3HsIOMIMX BEIIECTB B BOJHBIX 00bEKTaX.

Hcnonb30BaHne BOJBI, CBI3aHHOE C €€ YAaCTHUYHBIM WM MOJHBIM H3bSTHEM, HA3bIBaeTCS
8000NONLIOBAHUEM.

B 3aBucumocTu OT 1enel uCoab30BaHuUs BOJIbI BBIICNSIOT TP BU/1a BOJIONOIB30BaHUS:

—  XO34HCTBEHHO-TIUTHEBOE — BOJHBIE OOBEKTHl HUCHOJB3YIOTCS MM XO3AKHCTBEHHO-
MUTHEBOTO BOJOCHA0KEHHUS U JUISl TPEINPUATHI MUIIEBOI MPOMBIIIUIEHHOCTH.

—  KyJIbTypHO-OBITOBOE — BOJHBIE OOBEKTHI MCIONB3YIOTCS JUIsl KyMaHus, OTAbIXa,
cropra.

— BOJOEMBbl pBHIOOXO3AWCTBEHHOTO HA3HAYEHMsI MOJPA3ACisAIOT HAa JIBE KaTErOpHHU:
nepBasi KaTeropusi — BOAHbBIE OOBEKThI, UCMOJIb3yeMble ISl COXPAHEHHS M BOCIPOHU3BOJCTBA
LEHHBIX BUIOB pbIO; BTOpas KaTeropus — BOJHbIE OOBEKTHI, HCIOJb3YEMbIE ISl JAPYTUX
PBIOOXO3SUCTBEHHBIX IIEIICH.

Kauecmeo 600v1 — 3TO XapakTepuCTHKa €€ COCTaBa U CBOICTB, OIpenesstonas ee
MIPUTOJHOCTD JJIs1 KOHKPETHBIX BUIOB BOJIONOJIb30BAHUSI.

[Tokazatenu Bpennoctu (JIIIB — nuMuTHpyrONIMi TOKa3aTelb BPEIHOCTH) MPEACTABISIOT
co00# MpU3HAKH, 110 KOTOPHIM IPOU3BOJUTCS OLIEHKA Ka4eCTBA BOJIBI:

—CAHUTApPHO-TOKCUKOJIOTUYECKUE — BKJIIOYAIOT B ce€0S MHUKPOOMOJOTMYECKHE U
Mapa3uTOJIOrMUYecKre I0Ka3aTelau BOJBl (YHCIO MHUKPOOPTaHM3MOB W OaKTepuil TIpYMIIbI
KHMIIEYHbIX MAJO4YeK B eIuHule o0bema). TOKCHMKOJIOrMYecKkue IOoKa3aTeld  BOJBbI,
XapakTepu3yrT Oe3BpPeIHOCTh €€ XHWMHUYECKOrO0 COCTaBa, OMNPEACNSIOTCS COAepKaHHEM
XUMHUYECKUX (TOKCHYHBIX) BEIIECTB, KOTOpPOE HE JOJDKHO IMPEBBIIATh YCTAHOBJIEHHBIX
HOPMAaTHBOB.

—o0IIecaHuTapHble — YCTAHABIUBA€TCS B BUJE HOPMATHUBOB Ui OTHOCHUTEIHHO
MaJIOTOKCUYHBIX 1 HETOKCUYHBIX COCIMHEHN — HAalIPUMEp, alleTOHA, YKCYCHOM KHMCIIOTHI U T.II.

—OpraHoJIENITUYECKHE — TeMIlepaTypa, IpO3payHOCTb, L[BET, 3alax, BKYC, )KECTKOCTb. K
JAHHOMY TI0Ka3aTeIl0 OTHOCSTCSI HOPMATHUBBI JJISi TEX BEIIECTB, KOTOPbIE BBI3BIBAIOT
HEYJIOBJIETBOPUTEIbHYIO OPraHOJIENTUYECKYIO OLEHKY (110 BKYCY, 3amaxy, IBETY, IEHUCTOCTH U
T.J.) IPU KOHILIEHTPALUAX, HAXOJAIIMXCS B Mpejenax AoMycTUMbIX 3HadeHuil. Hanpumep, I[TAK
s (eHoda, ycTaHaBIMBaeMasi 10 Haduuuio 3amaxa, coctasimser 0,001 mr/m mpu ycioBum
xyiopupoBanus Bogael u 0,1 Mr/m — B oTcyTcTBUe XJopupoBaHusa. K opranonentuyeckum
JIMMUTUPYIOIIUM MoKa3zaTessiM oTHOCAT Takxke [IJIK 115 uMeromux okpacky COeAMHEHU XpoMa
(VI) u xpoma (I11), mmeronux 3amax v XxapakTepHBIA MPUBKYC KEPOCUHA U XJI0podoca T.I1.

Takum oOpa3om, M0 HOPMATHBAM KauecTBa BOJIbI MOAPA3ICISIOT Ha:

—TIUTHEBBIE;



—NpUPOJIHbIE BOABI (BOJOEMBI XO3SIIICTBEHHO-IIMTHEBOTO, KYJIbTYPHO-OBITOBOIO U
PBIO0X03HCTBEHHOTO Ha3HAUYCHUS);

—CTOYHbIE BOJIbI (JINBHEBBIE CTOKH, HOPMaTUBHO-OYHUIIIEHHBIE U T.1.).

3. HopMupoBaHue 3arps3HsIONINX BELUIECTB B IIOYBE.

3arps3HAIIME TI0YBY BEIIECTBA HOPMUPYIOTCS:

— B IIaXOTHOM CJIO€ TI0YBBI;

— B [I0YBE TEPPUTOPUI NPEIITPUATUH;

— B IIOYBAaX XMWJIBIX pailoHOB (B MecTax XpaHEHHUsI OBITOBBIX OTXO/0B).

[Ipu HOpMHUPOBaHHHM 3arpsI3HAIONINX BEIIECTB B IOYBY MCIIOJIB3YIOT /1B OKA3aTEI:
1) xapakTepu3yeT BHyTpEHHEE COCTOSHHE M3y4aeMoro o0beKTa. 371ech BBIACISIIOT YeThIpe

MI0Ka3aTelsl BpeJHOCTH:

— TpaHCIOKAIIMOHHOE — TIEPEeXO0/] BEIIeCTBA U3 MTOYBHI B PACTECHUS;

— MUTPAlMOHHOE BOJHOE — IIEPEXO0J BeElleCTBAa W3 NOYBBI B TIPYHTOBBIE BOJBI U
BOJOUCTOYHHKHU,

— MUI'PALIMOHHOC BO3AYIIHOC — MEPCXO0/] BEIICCTBA U3 MOYBLI B BO34YX;

— O0OlLIeCaHUTapHOM — TUTHEHWYECKOEe BIUSHUE BEUIECTBA HA CaMOOYMIIAIOLIYIO
CHOCOOHOCTDH MOYBHI, €€ OMOIIOTUYECKYI0 aKTUBHOCTD U TOYBEHHBIH MUKPOOUOIIEHO3.

2) ycranoBinenue IIJIK B moue. JlaHHBIA moOKa3aTenb SBISIETCS  HamOoJiee
1enecoo0pa3HbIM, B CBS3H C TEM, YTO BeChbMa CII0XHO YCTaHOBHUTH equHoe 3HaueHue [1JIK mus
MIOYBHI.

Bonpocs! u 3aganus:
bazoBeblit ypoBeHb

1. Yro Takoe ITJIK?

2. Oxapakrepu3syiiTe 0COOEHHOCTH HOPMUPOBAHUS 3arPSI3HSIONINX BEIECTB B BO3AYXE.

3. OxapakrepusyiiTe OCOOCHHOCTH HOPMHUPOBAHMS 3arps3HSIONIMX BELIECTB B BOIHBIX
00BEeKTaXx.

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

Cnncok JuTepaTtypbl, peKOMeHAyeMbli K HCI0JIb30BAHUIO 110 TAHHOI Teme
OcHoBHas JuTEeparypa:

1 [Ipoxopos, b. b. Conmanbras 3kosorus : yaeOnuk st By3oB / b. b. I[Ipoxopos. - M. :
Axkanemus, 2012. - 413 c. - (Briciee mpodeccuonansHoe o0pazoBanue). - bubmuorp.: c.
407-409.

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

JlonoIHMTeIbHAS JIUTepaTypa:

1 JlozanoBckas, U. H. Dxonorus u oxpana 6uochepsl Mpu XUMHUYECKOM 3arpSI3HEHHH :
yue6.mocobue mis By30B / W. H. Jlozanosckas, J1. C. Opios, JL.K. CagoBaukoBa. - M. :
Bricmias mkona, 1998. - 288 c. : ui. - bubauorp.: ¢.285

2 MapsuH, B. K. [Ipombiniennas skonorus : yue6.mocobue / B. K. Mapoun ;Ilens. roc. yn-
T apXHUTEKTYphI ¥ cTpouTenbeTBa. - [lensa : IIITYAC, 2007. -198 c. ui. — bubnumorp.: c.
196

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



Humepnem-pecypceol:
1 http://window.edu.ru/ — eauHOE OKHO JAOCTYIa K 00pa30BaTEIBHBIM pecypcam
2 http://biblioclub.ru/ — D3bC «YHuBepcuteTckas OHOIHOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBIN KaTaJIOT aCCOLMALIMHU SJIEKTPOHHBIX OUOINOTEK
y4eOHbIX 3aBefieHni 1 oprannsanuii CKOO

4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTKpsITOE 0Opa3oBaHUE

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

OLCHKHU COCTOAHUA 3KOCUCTEM U SKOJIOTHYCCKOT'O HOPMHUPOBAHUS)

IIpakTuyeckoe 3ansaTHE 6. CIOCOOBI OUNCTKH ra30BbIX BLIOPOCOB B aTMOC(epy.
MeToabl KOHTPOJISI COCTOSTHUS BO31yXa
Heanp 3ansaTus: PaccMOTpeTh BO3MOKHBIE BHJBI 3arpA3HEHHN M HUX BO3JCHCTBHE HA

KUBOM opraHusM. PaccMOTpeTs METOIbI KOHTPOJIS COCTOSIHUS BO3AyXa

[IpoGiieMa OYMCTKH Ta30BBIX M Ta30-MbUIEBBIX BBIOPOCOB MPEANPHUATHI SBISETCS
aKTyaJIbHOM NIl BCeX OTpaciiell NPOMBIIUIEHHOCTH: XUMUH, SHEPTe€TUKH, METAJUTypruH, 3aBOJI0B
IIPOM3BOJICTBA CTPOMTENBHBIX MaTepuaynoB. Haubonbmmii pacxoj Tra3o0BbIX BBIOPOCOB
oOpa3yercs Ipu paboTe XUMUYECKUX MPEANPHUATHI U TEIUI03IEKTPOCTAHIIUH.

Teopernyeckasi 4acThb

Ouucmrka 2aza — 3T0 MPoIECcC OTAETICHHS Ta3a UM IpeBpalleHne B 0e3BpeJHOE COCTOSHUE
3arps3HAIONIETO BEUIECTBA, BHIOPACHIBAEMOIO IPOMBIIIIJICHHBIM HCTOYHUKOM.

10 arperaTHOMY COCTOSIHUIO 3arpsi3HUTENH BO3/lyXa MOJIpa3AesisitoTCs Ha IbLIN, TyMaHbl U
ra3onapooOpa3Hble IPUMECH.

CucremMbl OYMCTKM BO3/AyXa OT IBUIM JAENSATCS Ha 4YEThIpe TPYMIbl: CyXH€ U MOKpbIE
IBIICYIOBUTEIH, MIEKTPOPMIBTPHI U (PUIBTPHI.

[Ipy TOBBIIIEHHOM COAEP)KAHUM TBUIM B BO3AyXE€ HCIOJB3YIOT IbUICYJIOBUTEIN H
ANeKTPOGMIBTPbl. PUIBTPHl MPUMEHSIOT Ui TOHKOM OUYMCTKH BO3IyXa C KOHIEHTpaluen
npumeceit menee 100 mr/m’,

JUis OYMCTKM BO3AyXa OT TyMaHOB (HampuMmep, KHUCIOT, IIeNouei, Maced W JIpYyrux
KHUJIKOCTEHN) UCTIONB3YIOT ClIEUAIbHbBIE (GUIBTPHI, HA3bIBaEMbl€ TYMAaHOYJIOBUTEIISIMHU.

Beibop cpencTB 3ammThl BO3AyXa OT Tra3omnapooOpasHbIX HpUMEced 3aBUCHT OT
MPUMEHSIEMOI0 METOIa OYUCTKH.

ITo xapakTepy nmpoTekaHus (PU3NKO-XUMHUECKUX MPOIIECCOB BBILACISAIOT METOIbI:

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

- XemMocopOIuu  (IIpOMBIBKa BBIOPOCOB PACTBOPAMM PEAreHTOB, CBSI3bIBAIOIIMX
MIPUMECH XUMHYECKN);

—  azacopOumHu (MOTIoeHHE Ta3000pa3HbIX IpUMECEH TBEPIbIMHU MOTJIOTUTEISIMHU);

—  TEepMHUYECKON HEUTpAIN3aLUH.

Bomnpocs! u 3aganus:
ba3o0BbIi1 ypoBeHb

1. Kakue cymiecTByrOT ClIOCOOBI OYHMCTKH T'a30BbIX BEIOpOCOB B aTMochepy? IlpuBeanute ux
kiaccudukanuro. OxapakTepusynTe KaKIblii criocoo.
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2. Onumurte MCTOJbI KOHTPOJIA COCTOAHUSA BO3AyXaA.

Cnucok JurepaTypbl, peKOMEHAyeMblil K HCI0JIb30BAHMIO 110 JAHHOW TeMe
OcHoBHasl JuTEpaTypa:

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

2 CtpaxoBa, H. A. Dxonorus u npupogonoibs3oBanue : yueo.mocooue / H. A. Ctpaxona, E.
B. Omenbuenko. - PoctoB H/]] : ®enukc, 2011. - 253 c. : wi. - (Beiciee oopa3oBanue). -
bubnuorp.: c. 253.

Jlomo/IHMTeIbHAS JIUTepaTypa:

1 JIozanosckas, . H. Dkonorust u oxpana 6uocheps! Npu XUMHUECKOM 3arpsS3HEHUH :
yueb.mocobue mis By30B / M. H. Jlozanosckast, J1. C. Opnog, JI.LK. CagoBHuKOBA. - M. :
Bericmrast mkoma, 1998. - 288 c. : uin. - bubnuorp.: ¢.285

2 Mapwoun, B. K. [IpoMeiiiennas sxosorus : yue6.mocodue / B. K. Mapsun ;I1ens. roc. yu-
T apXUTEKTYpPHI U cTpouTenbeTsa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.
196

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

Humepuem-pecypcut:

1 http://window.edu.ru/ — eawHOE OKHO JAOCTYIa K 00pa30BaTEIIBLHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcurerckas OnbinoTeka OHIalHy.

3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaIOT 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))

IMpakTnueckoe 3ansitue 7. Crioco0bl 0YUCTKH ra30BbIX BLIOPOCOB B rujapocdepy.
MeToabl KOHTPOJIS COCTABA CTOYHBIX BOJ
Heap 3ansaTus: PaccMoTpeTh BO3MOKHBIE BHJbI 3arpsA3HEHUM M HUX BO3JCHCTBHUE HA

JKMBOI1 OpraHu3M. PaCCMOTpeTB MCTOABI KOHTPOJIA COCTaBa CTOYHBIX BOJ

WuTeHcnpuKanmus  OPOMBIIUICHHOTO W CEIBCKOXO3SHCTBEHHOTO  MPOM3BOCTBA,
ypOaHu3anusi ~ pPETMOHOB,  JIeMOTpaUYecKHii  pPOCT  NPHBOAUT K  YCHICHHOMY
3arps3HEHUIO r1Ipochepsl HeYTePOayKTaMu; HEOPraHWYeCKUMH ¥ OpPraHHYECKHMHU
TOKCHYECKUMH BEIIECTBAMH, BXOIAIIMMH B COCTaB CTOYHBIX BOJ IPOMBIIIICHHBIX
NOPENpUATHHA, a TAKKE CTOKOB CEJIbCKOXO3SHCTBEHHBIX MPOMU3BOJICTB U aTMOC(EPHBIX OCAJIKOB
(conmepKammx TOKCHUECKHE BEIECTBA, BHIOpACHIBAEMbBIC MPOMBIIUICHHBIMU MPEANPHUIATUSIMHA B
atMocdepy); nogorpetsiMi Bogamu 1OC u ADC; maToreHHbIMH MUKPOOpPTaHU3MaMH, TpUOKaMHu
u BogopociusiMu. [losToMy, Hapsgy C CO3JaHHEM TPOU3BOJCTBEHHBIX  TEXHOJIOTHH,
MO3BOJISIOMINX 00Jiee YKOHOMHO HCIIOJIb30BaTh BOAY, HeoOXoauMa pa3paboTka 3(h(eKTHBHBIX
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TEXHOJIOTHYECKUX CXEM JJIsi OYMCTKU CTOUYHBIX BOJI IIepesl COPOCOM UX B BOJIOEMBI,  TAKIKE CXEM
o0e33apaKMBaHUA W OO0E3BPEXKHMBAHUS BOJIBI TPHU TOATOTOBKE €€ Ui MPaKTUYECKOTO
UCIO0Jb30BaHusA. IMEHHO 03TOMY TEMa BECbMA AKTYaJIbHA.

Teopernyeckasi 4acThb

B cootBerctBun ¢ I'OCT 12.1.1.01-77 mom obpabomxoti cmouyHblX 600 TOHHUMAIOT
BO3JICHCTBUE HAa HMX C IEIbI0 OOccIieueHHs HEOOXOOUMBIX CBOHCTB M cocrtaBa. Quucmka
CMOYHLIX 600 — HTO O00paboTKa BOABI C IENbIO pa3pylIeHHs WM YyAaJeHUs W3 HUX
OTIPE/ICTICHHBIX BEIIECTB.

OCHOBHBIM yTEM SIBIISIETCSI OYMCTKA CTOYHBIX BOJ OT 3arpsi3HEHU.

Ounctky 1 00pabOTKY TMPOMBIIUICHHBIX CTOKOB MOAPA3IEIISIOT MEXaHHIECKUMU, (PH3UKO-
XUMHUYECKUMHU, XUMUYECKHUMH, JIIEKTPOXUMUYECKUMH, OHOJOTHYECKMMH W TEPMHYECKHUMHU
MeTomaMu. BeIOOp MeTona 3aBHUCUT OT pa3Mepa YacTHI] MPUMEceH, MX (PU3NKO-XUMHUUICCKUX
CBOICTB, pacxo/ia CTOYHBIX BOJI, KOHIIEHTPAIIMH BEIIECTB U HEOOXOIUMOI CTETIEHU OYUCTKH.

MexaHn4eckue METOJbI  BKJIIOYAIOT: TPOICKMBAHHWE, OTCTauBaHWE (OTCTOWHHKH,
MECKOJIOBKH, OCBETIIIIN, HE(IIETOBYIIKH), GUIBTPALIUIO, IIEHTPU(PYTUPOBaHNE (THAPOIHKIOHBI
U IeHTpUQyTN).

OU3NKO-XUMUYECKUE METOJAbl OYHCTKH BKJIIOYAIOT (DIOTAlUI0, aACOPOIUIO, HOHHBIH
OOMEH, OJKCTPaKIHMI0, PEKTH(PHUKAINIO, BBIIAPUBAHWE, IUCTHIULIINIO, OOpaTHBI OCMOC,
yIbTPaQUIbTPALNIO, KPUCTAILTU3ALINIO, AeCOPOLINIO U Ap.

XHUMHAYECKUE METOIBI OUMCTKHU TOIPA3ACIISIOT Ha TIPOIECCHl HEHTpaTH3aIlii i OKUCIICHHUS.

buonornueckre MeTOABI OCHOBAaHBI Ha OYHUCTKE CTOYHBIX BOJ MHUKpPOOPTaHHM3MaMH B
a’pOOHBIX (HACHIIIEHHE KUCIOPOJIOM BO3/1yXa) YCIOBUSIX.

TepMmuyeckoe CKUTaHUE MPUMEHSIOT Ui YHUYTOXXEHHSI BBICOKOKOHIIEHTPHUPOBAHHBIX
CTOYHBIX BOJI, COACPKAIMNUX MHHEPAITBHBIC H OPTaHUICCKHUE DIICMEHTHI.

MeTopI OUUCTKUA MOTYT OBITh:

—  pereHepaTHBHBIC — MPETyCMATPUBAIOT W3BJICUCHUE U YTHIIM3AIUIO COACPKALIUXCS B

BOJIE LICHHBIX BELIECTB U MOCIEAYIOIIYI0 UX nepepaboTky. He Bcerna naHHbBIN METOA 1MO3BOJISET
OYHCTUTH BOJAY 1O HEOOXOAMMOrO COCTOSHHSA. B 3ToM ciy4ae BOAYy JIOOYHINAIOT
JNECTPYKTUBHBIMU METOJIAMHU.

—  JECTPYKTHBHBIE — IIPEIyCMAaTPUBAIOT DPA3PyLICHHE 3arps3HAIOIUX BOAY BELIECTB
MyTeM MX OKUCJIEHUS WM BOCCTAHOBIIEHUS, B pe3yJIbTaTe Yero 00pa3yroTcs ra3bl MU OCaJIKH.
Bomnpocs! u 3aganus:
ba3oBbIi1 ypoBeHb

1. Kakue cymecTByloT cmocoObl OYHCTKH BbIOpocoB B ruapochepy? IlpuBeaurte wux
kiaccudukanuro. OxapakTepu3ynTe KaK bl criocoo.

2. OnuumMTe MEeTObl KOHTPOJIS COCTaBa CTOUYHBIX BOJI.
[ToBbIlIEHHBIN YPOBEHB

1. Temy «Knaccudukanus CTOYHBIX BOJ M TPUHIIUI WX OYHUCTKW» MPEACTABUTH B BHUIC

MPE3CHTALINH.

Cnncok JuTepaTtypbl, peKOMeHAyeMbli K HCI0JIb30BAHUIO 110 JAHHOI Teme

OcHoBHasl iuTEpaTypa:

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

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



Jlono/IHMTeIbHAS JIUTepaTypa:

1 JlozanoBckasi, . H. Dxonorus u oxpana 6uochepsl mpu XUMHUYIECKOM 3arpsS3HEHHH :
yueb.mocobue mys By30B / . H. Jlozanosckas, 1. C. Opmnos, JI.LK. CagoBHukoBa. - M. :
Beicmrast mkona, 1998. - 288 c. : un. - bubnuorp.: ¢.285

2 Mapsun, B. K. [Ipomsbiinennast akosorus : yue0.mocobue / B. K. Mapbun ;Ilens. roc. yH-
T apXUTEKTYpPBI U cTpouTenbcTsa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 HIunos, U. A. Okonorus : yueOnuk / M. A. llunos. - U3x. 4-e, crep. - M. :Boicias
mkosa, 2003. - 512 c. - bubnuorp.: c. 510.

Humepuem-pecypcut:

1 http://window.edu.ru/ — emuHOE OKHO JIOCTYIIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OubinoTeka OHIalH».

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT acCOIUAIINN JICKTPOHHBIX OMOIHOTEK
yueOHBbIX 3aBefieHi u opranuzanuii CK®O

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpbITOE 0OpazoBaHUE

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

OLICHKH COCTOAHHA S3KOCUCTEM U SKOJIOTHYCCKOI'O HOPMHUPOBAHUS)

IIpakTuyeckoe 3ansaTHe 8. Cl1oCOOBI 0YHCTKH BHIOPOCOB B JiMTOC(hepy. MeToabl
aHAJIN32 10YBbI
Heab 3ansaTHA: PaccMoTpeTs BO3MOXHBIE BHJBI 3arpsA3HEHUM M HMX BO3JCHCTBHE Ha

JKUBOM OpraHu3M. PaCCMOTpeTB MCTOJbI aHaJIM3a IIOYBbI

B Hacrosimee BpeMs OTMEYaeTCsl IMOBBIIMICHHBIH HWHTEpPEC K  HCCIEAOBAHUIO
HKOJIOTMYECKOTO COCTOSIHHSI OOBEKTOB OKpY’Karollel cpelasl ypOaHU3UPOBAHHBIX TEPPUTOPHH.
N3yueHne moyB M MOYBEHHOI'O IMOKPOBAa B TAaKHUX HCCIEIOBAHMUSIX 3aHUMAET BaXXHOE MECTO.
NMmenHo no3ToMy TemMa BecbMa aKTyaJlbHA.

Teopernyeckasi 4acThb

OCHOBHBIMHU HaITpaBJICHUSAMU YTUJIIU3allUU (I/ICHOJIBSOBaHI/ISI n O6€3Bpe)KI/IBaHI/I$I) meep()blx
NPOMbBIUUIEHHbIX OTXO0O0B ABJISAKOTCS:
- 3aXOpPOHCHU Ha CBAJIKAX U IOJUTI'OHAX;

- nepepa60TKa 1o SaBOHCKOﬁ TCXHOJIOI'UH,
- CIKUT'aHUEC OTXOJ0B XUMHUYCCKUX IMTPOU3BOACTB C T'OPOJCKHUM MYCOPOM;
- IMUPOJIN3 U Pa3aCIbHOC COKUTaHUEC B CIICHUAJIBHBIX II€YaXx;

HCITOJIb30BAHNE OTXOJI0B XUMHYECKHX IMPOU3BOJICTB KaK TOTOBOT'O MaTepuasa sl APyrux
TEXHOJIOTHUECKHUX MPOIECCOB.
Bonpocsl u 3a1anus:
ba3o0BbIi1 ypoBeHb

1. Kakme cymecTBylOT crnocoObl OYHUCTKH BbIOpocOoB B nuTochepy? IlpuBeaure wux
knaccudukainuo. OxapakTepu3ynTe KaKIblid Criocoo.
2. OnuimmMrte METOAbl aHAJIN3a MOYBHI.
I1oBbIIEHHBIN YPOBEHB

1. Temy «IlepepaboTka TBEpBIX OTXOOB; 3aXOPOHEHUE) MPEICTABUThH B BUC MPE3CHTAIIHH.
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CnHCcoK JINTepaTypbl, peKOMeHAyeMblii K HCI0JIb30BAHUIO N0 TAHHOI TeMe
OcHoBHas1 JiMTepaTypa:

1 [Ipoxopos, b. b. ConmanbHast skosorus : yaeonuk 1ist By3oB / b. b. IIpoxopos. - M. :

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

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

JlonoIHNTeIbHAS JINTEpaTypa:

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

2 Mapeus, B. K. [IpoMeriienHas sxosorus : yueb.mocoodue / B. K. Mapsun ;I1ens. roc. yn-

T apXUTEKTYPHI U cTpouTenbeTBa. - [lensa : [INYAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 Hunos, U. A. Dkonorus : yue6nuk / U. A. [unos. - U3x. 4-e, crep. - M. :Breicmas
mkosa, 2003. - 512 c. - bubnuorp.: c. 510.

Humepnem-pecypcoi:
1 http://window.edu.ru/ — eauHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckass OMOIMOTEKa OHIAWH.

3 http://catalog.ncstu.ru/ — 37€KTPOHHBIN KaTaJIOT aCCOLMALIUYU SJIEKTPOHHBIX OUOINOTEK
y4eOHBIX 3aBesieHni u opranuzarnuii CKOO

4 http://www.iprbookshop.ru — OBC.

5 https://openedu.ru — OTkpbITOE 00pa3zoBaHUe

6 http://ecograde.bio.msu.ru — Madopmarmonnas cuctema «PyHIaMeHTalbHbIe TPOOIEMbI
OLICHKH COCTOSTHHS YKOCHCTEM U 3KOJIOTHYECKOTO HOPMHPOBAHHS»

Tema 4. Kontpoab kadecTBa oKpyxkawuiei cpeabl. [Ipupoao3amurabie MeponpusTust
IIpakTuyeckoe 3ansiTue 9. Ikoaoruyecknii MOHUTOPUHI. PanmuonaabHoE
NMPUPOAONOJIb30BAHNE
Hean 3ansaTusi: O3HAKOMHUTBCS CO CTPYKTYpOH SKOJOTUYECKOTO MOHHTOPUHTA U

paccMOTpEeTh 3a/lauu, peliaeMble Ha KaXXJ0M OTJEIbHOM YPOBHE.

OcyuiecTBisisi IOPUPOJONOIb30BAHUE, UEJIOBEK HM3MEHSET OKpPYXAIoIIylo cpeny,
OKa3bIBaeT BIMSHUE HAa €CTECTBEHHBIH Ipolecc KpyroobopoTa U OOMEH BEUIECTB B MPHUPOJE.
HeraruBHble MOCECTBUS TAaKOTO BO3JEHCTBUS YIPOXKalOT HApPYIICHUIO MPUPOJHOTO OanaHca,
paBHOBecHIO Ouocdepsl U ueraoBeka. [IoaToMy Hapsay ¢ UCHOIb30BAaHUEM MPUPOIbI 0OBEKTUBHO
Heo0XoauMoi GopMoii B3aUMOIEHCTBHUS O0IIIECTBA U MMPUPOABI CTAHOBHUTCA €€ oxpaHa. MIMeHHO
MO3TOMY TEMa BECbMa aKTyajbHA.

Teopernyeckasi 4acThb
OKonoeuueckuli.  MOHUMOpUHZe — OSTO KOMIUIEKCHAs, LEJCHANpaBleHHas CcucTeMa
HaOJIIOJICHUH, OLIEHKH M MPOTHO3a M3MEHEHUW COCTOSHHSI OKPYKAIOIeH Cpenbl, BHI3BAHHBIMU
AHTPONIOT€HHBIMU ITPUUYMHAMMU, TTO3BOJIIIOLLYIO IPOTHO3UPOBATH PA3BUTHE ITUX U3MEHEHHUM.
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B 3aBucuMocTH OT MacmTabOB MPOU3BOJAMMBIX HAOMIOJCHUN pa3inuyaloT CIeAyIoIIne
BU/IbI SKOJIOTMYECKOTO MOHUTOPHUHTA: III00ANBHBIN; pErMOHANIbHBIHN; JIOKaIbHBIH.

B 3aBHCHMOCTH OT MPUMEHSIEMBIX CPEICTB HAOIIOCHNSI: Ha3eMHBIN MEITNii MOHUTOPHHT;
ABHAIMOHHBIN JIETKOMOTOPHBIN; aBHAITMOHHBIN; KOCMUYECKHIA.

[{enp r100abHOrO MOHUTOPUHTA — YCTAaHOBIEHUE KOHTPOJIBHOTO YPOBHS 3arpsi3HSIONINX
BEILIECTB, CO3JaHME CHUCTEMbl PAHHErO MPENyNpexaCHUsS HKOJIOIMYECKON KaTacTpodsl,
yCTaHOBJICHHE (DOHOBBIX YPOBHEH [UIi OCHOBHBIX JKOCHCTEM, H3ydeHHE OHMOTeOXMMUYECKHUX
L[UKJIOB.

3ajauaMd PETUOHAIBHOTO SKOJOTUYECKOTO MOHHUTOPUHIA SIBIAIOTCS: KOHTPOJb HaJ
(OHOBBIMHM 3arpsI3HEHUSIMHU; HaOJIO/IEHUE, OIIeHKAa, IPOrHO3 TPAHCTPAaHUYHBIX MEPEHOCOB
BpPEIHBIX BeIIECTB; (HOpMUpPOBAHHE pacrpeie’eHHO ©a3bl JaHHBIX 00 9SKOJIOTHYECKOMH
00CTaHOBKE B pErvoOHeE.

Buounouxayus — 3TO OIIEHKAa KadecTBa OKpY’KAIOLIeW cpelbl MO OOWUTAIOIMM B HEH
opranu3mam. J{is yueta U3MEHEHUH Cpellbl COCTaBIISIIOT CHEIMalbHbIe CIMCKU WHAMKATOPHBIX
OpPraHHU3MOB.

buomecmuposanue — MeTOn OINpEAEIICHHUs] CTENEHW TOKCHYHOCTH BO3JIECUCTBUS TEX
(U3HYECKUX, XUMUYIECKIX U OMOIOTUYECKUX (PAKTOPOB CPE/Ibl, KOTOPHIE MOTEHIIMATBEHO OMACHBI
JUISL AKUBBIX OPTaHU3MOB B SKOCHUCTEMAX.

IIpupoono-mexnocennas  cucmema — 3TO  COBOKYIHOCTh  B3aWMOJICHCTBYIOIINX
TEXHUYECKUX COOPYKEHHI U TPUPOIHOU CPEIIbI.

C unenpto obecrieueHus: OXpaHbl OKpyxkaromei cpeasl B PD paspabotana u mnpuHAaTa
CHCTEMa 3aKOHOB, PETYJIUPYIOUINX JAESITENbHOCTD B c(hepe MpUpo0NoIb30BaHHUS.

B Hacrosimiee BpemMs B OCHOBE IPHPOJOOXPAHHOTO 3aKOHOJATENbCTBA  JICHKUT
Koncturymus P®. B Heit mnpommcaHo, 4YTO KaXIbld HMMEET IMpaBO Ha OJIArOMPUATHYIO
OKpY’KaIOIIyIO Cpeay, JOCTOBEPHYIO MH(OPMAIINIO O ee COCTOSHUU M Ha BO3MellleHue yiepoa,
MPUYUHEHHOTO €r0 3/I0POBBIO WM UMYIIECTBY IKOJIOTUYECKUM MPAaBOHAPYIICHUEM.

OcCHOBHBIM TNpUPOAOOXpaHHBIM 3akOHOM P® sBnsercs Penepanbubiii 3akoH oT 10.01.
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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
HarpaniieHa Ha (OPMHUPOBAHUE U MPO(ECCHOHATBHBIX KOMIIETCHIINN 00y4aloMxcst 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.
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Tema 3. OCHOBBI IKOJTIOTHYE€CKOT0 HOPMHPOBAHUA

JlabopaTropHnasi padora 1. UccienoBanue pusudyeckux nokasarejeid kKauecTsa BoIbl

Ilenp paboTH: oOmpeneNeHHe OPraHOJENTUYECKUX W CAHUTApPHOTOKCHKOJIOTMYECKHX

MoKazartejeil KauecTBa BOJIBI.
Teopernyeckas 4acTb

HopMupoBanue kauecTBa BO/bI 3aKJIFOYAETCS] B YCTAHOBJICHUH TSI BOJbI BOJHOTO 00BEKTa
COBOKYITHOCTHU JIONTyCTHMBIX 3HAUE€HUH NOKAa3aTeJIel €€ COCTaBa U CBOICTB, B MpeAeIax KOTOPbIX
HAJIe)KHO 00€CTeYnBaIOTCs 3[J0POBbE HACEJICHHUS, OJArONpPUATHBIE YCIOBUS BOJOIOIB30BAHUS U
HKOJIOTHUECKOE OJlaronoiaydyue BOJHOrO oObekTa. IIpaBmiiamMu oXpaHbl MOBEPXHOCTHBIX BOJ,
BBelleHHBIX B jaedictBue ¢ 1.03.91 r., mpemycmorpeHsl oO0mme TpeOOBaHHS K COCTaBy H
CBOMCTBAaM BOJbI BOJAOEMOB, NPEIHA3HAUYEHHOW [UISI XO35SHUCTBEHHO-IIUTHEBOTO, KOMMYHAJIBHO-
OBITOBOTO U PHIOOXO3HUCTBEHHOTO Ha3HaueHus. K X035ICTBEHHO-TUTHEBOMY BOIOIOJIB30BaHUIO
OTHOCHUTCSI UCIOJIb30BAHNE BOJHBIX OOBEKTOB B KAUE€CTBE MCTOYHHMKA X035 CTBEHHO-ITUTHEBOTO
BOJIOCHAOXKEHUS, a TaKXKe JJIsl BOJOCHAOKEHMs MPEANPUATHI MUIIEBONW MpOMBbIIIIeHHOCTH. K
KOMMYHaJIbHO-OBITOBOMY OTHOCHTCSI MCIIOJIb30BaHHE OOBEKTOB JUIS KyMaHUs, 3aHATHS CIIOPTOM
u oTAbixa HaceneHus. K ppi00X034HCTBEHHOMY BOJIOMOJIb30BAaHUIO OTHOCHUTCS MCIOJIb30BaHHE
BOJHBIX OOBEKTOB [y OOWTaHMs, PAa3MHOXEHHMS M MHIPAalUM pPbIO M JIPYrHX BOJHBIX
opranu3moB. PbI00X03siCTBEHHbIE BOJIHBIE OOBEKTHI JEATCS HAa TPU KAaTErOpUHU: BbICILIAs
(MecTa HEpeCTHMJIMIL, MAaCCOBOT0 Haryjia U 3UMOBAJIBHBIX SIM 0CO0O IIEHHBIX M IIEHHBIX BHJIOB
pbI0); mepBasi (BoIHbIE OOBEKTHI AJIi BOCIPOU3BOACTBA LIEHHBIX BUIOB, 00JIa/1al0IIUX BBICOKOM
YyBCTBUTEIBHOCTbIO K KHCJIOPOAY); BTOpas (BOAHbBIE OOBEKTHI, HCHOJB3YyEeMbIe JUIS JPYTHX
pHIOOXO3SUCTBEHHBIX 1eieid). [l BcexX BHWIAOB BOJOMOJNB30BAaTENIel PETIaMEHTHUPYIOTCS B
nepByl0 oyepenb (u3nyeckre IMoka3aTeau KadecTBa BoJAbl. Iloa ¢usuuyeckumu cBoiicTBaMu
BO/IbI IOHUMAIOT €€ OPTaHOoJIETITUYECKHE CBOMCTBA (3amax, BKYC, LIBET, PO3PAYHOCTD), & TAKKE
TEeMIeparypy, IJIOTHOCTb, BSI3KOCTh M T.I. 3amax BOJbl MOXET OBITh KakK €CTECTBEHHOTO
(TpaBSHUCTBINA, OOJOTHBIN, APEBECHBIM U T.I.), TAK U HUCKYCCTBEHHOTO MPOMCXOXKJEHUS H3-3a
3arpsi3HEHMUS] BOJBI CTOKaMHU IpeanpusaThid. IIpy kaduecTBEHHON OLIEHKE 3amaxa OIpEeaeiseTCs
€ro xapaktep. XapakTep 3amaxa OleHHUBACTCS CIIOBECHO (TPaBSHUCTHIHN, 3eMIIUCTBIN, IPEBECHBIH,
THWIOCTHBIM, 3aTXJIbIH, CEPHUCTBIM, XJOPHBIHA, YII€BOMOPOAHBIN M T.A.). KonndyecTBeHHas
OlLIEHKa MHTEHCUBHOCTH 3amaxa Jaercs B O0ayuiax mo nsatudamibHoi mkaie (tabdn. 1). CormacHo
CYLIECTBYIOIMM HOPMaM MHTEHCHBHOCTH 3amaxa Bojasl npu 20 °C He H0/DKHA NpEBBIIATH 2
0asoB.

Tabmuua 1 OnieHKa HHTEHCUBHOCTH 3araxa M BKyca BOJbI

Ounenka B | XapaKTepHCTHKa 3amaxa 1 BKyca
bamnax
0 OTCYTCTBYET
1 QOuenb cl1adbIi
2 Cna0m1it
3 3aMeTHBIN
4 OTYeTIIMBBII
5 O4yeHb CHIILHBIN
Bkyc Bompl oOycnaBnuBaeTcs MPUCYTCTBHEM B HEW  BEIECTB PUPOHOTO

MIPOMCXOXKICHHSI WJIM BEIIECTB, KOTOPHIE TOMAal0T CO CTOYHBIMU BOJAMH, a TaK)Ke MPOJTYKTOB
KU3ZHENIEATENIbHOCTH Opranu3mMoB. [lpyu KadyecTBEHHOH OIlEHKE BKyca BOJbl HCHOJIB3YIOTCS
YEeThIpEe BUJIa BKYCOBBIX ONIYIICHHI: FOPbKUM, CIAJKWUN, KUCIBIM, coyieHbld. KonudyecTBeHHas
MHTEHCUBHOCTh BKYyCa OIICHHMBAETCSA IO MATHOAUIbHOW miKane (cM. Tabm. 1). HTeHCHMBHOCTH
BKycCa IMUTHEBOM BOJIbI HE JIOJDKHA MpeBbIaTh 2 6amia. [[BeTHOCTh BOABI 3aBUCHUT OT HAJIUYUS B
HEW pacTBOPEHHBIX M B3BELICHHBIX MPHUMeECEH (KOJUIOUIHBIX COCIWHEHUN Kelie3a, TYMHUHOBBIX
BEILIECTB, B3BCIICHHBIX M OKPAIIEHHBIX BEIIECTB, BOJIOPOCCH). B 3aBUCUMOCTH OT KOJIUYECTBa
TYMUHOBBIX KHCIIOT M WX COJiel (TyMaroB) IBET KOJICOJIETCS OT KEITOro 0 KOPHYHEBOTO.
[{BeTHOCTHP BOABI ONPEACIAIOT KAa4eCTBEHHO W KOJHWYECTBEHHO. Pe3ysbTaThl KayeCTBEHHOTO
WCCJICIOBAHMSI IIBETHOCTH BOJIbI OMHCHIBAIOT CIIOBECHO (OECIBETHAs, CBETIIO-KENTas, Oypas u
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T.11.). KonnuecTBEHHO LIBET BOJIBI ONPEAEIAIOT IIyTEM CPABHEHUS UCCIIETyEMON BOABI CO HIKAION
CTaHJIAPTHBIX PAcCTBOPOB M BBIPAXKAIOT B YCJIOBHBIX Ipagycax 3Tod mkaiubel (Ttabn. 2). Ilpu
OTCYTCTBHM OKPACKH BOJIa CUUTAETCS] OECI[BETHOIA.

Tabnuna 2 [llkana cTaHgapTHBIX PacCTBOPOB

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 00YyCIOBIIEHA €€ 1IBETOM M MYTHOCTBIO, T.€. 3aBUCHT OT KOJUYECTBa
COJIEpKAIMXCS B BOJIE B3BEILIEHHBIX BEIIECTB (YAaCTUIbl IECKA, IJIMHBI, IOYBBI U T.IL.).
OmnpenensitoT Npo3pavyHOCTh BOJBI HEMOCPEACTBEHHO B BOJOEME WM B MpoOax AJs aHAIM3a.
Pe3ynbTaThl Ka4UECTBEHHOTO OINPEAEIEHUS IIPO3PauHOCTH BOJIbI ITyTEM CPaBHEHMSI C 3TAJIOHOM U3
JUCTUJUIMPOBAHHON BOJBI OILICHHMBAIOT CIIOBECHO (ciabo MyTHas, O4YeHb MyTHas W Jp.).
KonnyecTBeHHass OIEHKAa MPO3PAYHOCTH BOABI TMPOBOAMUTCS TO KPEeCTy WIA MPUPTY.
[Ipo3payHOCTh MO KpecTy yCTaHABIMBAETCS B BOJAOEME WIIU MPHU KOHTPOJE KayecTBa OUYHMCTKU
BOJIbI HA OUYMCTHBIX COOPYKEHUSX ITyTeM HaXOXKACHUS MpPeAebHON BBICOTHI CTOJI0A BOJBI, Uepe3
KOTOpYIO MPOCMAaTpUBaeTCsl 4YepHbIl kpecT Ha Oenom ¢Qoue. [IuthbeBas Boja AOMKHA HUMEThH
po3pavyHOCTh N0 Kpecty He MeHee 30 cM. OmnpeneneHue MNpPO3pavyHOCTH MO mpudTy B
71a00paTOPHBIX YCIOBUAX OCHOBAHO HA HAaXOXKICHHMHM MAaKCHUMAaJIbHOM BBICOTBHI CTOJI0A BOIBI B
OECIBETHOM IWJIMHApPE, Yepe3 KOTOPbIi MOXHO TMPOYHTaTh CTaHJAPTHBIA  MIPUQT.
[Ipo3padyHOoCT, MHUTHEBOW BOABI MO MPHQTy HomkHA ObITh He MeHee 30 cm. Temmeparypa u
IUIOTHOCTh — OOIIEHU3BECTHBIE IMapaMeTpbl BoAbl. [IIOTHOCTH YMCTOM BOABI 3aBUCUT OT €€

Temrneparypsl B coctaisier npu 15 °C 0,99913 r/em®, mpu 20 °C — 0,99823 r/cm’ . [TnoTHOCTH
IOPUPOAHBIX M CTOYHBIX BOJl 3aBUCUT TaKXe M OT PACTBOPEHHBIX coeIuHEeHHH. OObIYHO
IUIOTHOCTB BO/IBI OJIM3KA K €TUHUILIE.

B »T0l1 paboTe HEOOXOIMMO ONpPENeNUTh OCHOBHBIE (DU3MKOXMMHUYECKHE IOKa3aTeNlu
KayecTBa HCCIETyeMON BOjbl. Bce pe3ynbTaThl ONBITOB JOJKHBI OBITH 3aHECEHBl B TaOm. 3.
ITocse BBIMONHEHUS BCEX MCCIIEOBAaHUN CPAaBHUTD MOJIyUEHHbIE MIOKA3aTeNIN C YCTAHOBJIEHHBIMU
HOpMaTUBaMu (IIPEJENbHO JIOMYCTUMBIMU KOHLIEHTpALMsIMM) U CIENaTh BBIBOJ O KayeCcTBE
uccie1yeMoi BObl.

OobOopynoBanue 1 MaTePUAJIBI

Onpir 1. Kos6bl ¢ nputepToii mpoOkoi EMKOCTbI0 200 cM® , pOOBI BOIBL.

OnwiT 2. BecuserHble muamHApsl eMKkocThio 200 cM® amamerpoM 30 MM, LMIMHIDPHI
eMKocThi0 10 ¢cM’, mUIOTHBIE (UIBTPBI, T'pajiydpOBaHHAs IMIETKA, 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), nucTriummpoBaHHAs BOJIA, TPOOBI BOJIBI

Onbir 3. HeBblcokuii CTEKNSHHBIN OroKe 00bEMOM 20 cM® , HabOp yHHMBEpCAIbHOM
WHANKATOPHOU OyMaru, mikajxa YHUBEpCaaTbHOTO MHIUKATOPA.

OnwiT 4. crekiIsHEBIE NPOOUpKU 06bEMoM 10 cM® , comsnas kuciora HCI (1:5), xmopun
Oapusi 5%, craHaapTHas LIKana A ONpPENEeTeHUs COJAep>KaHus Cynb(aToB B BOJAE, MEPHBIi
LAITAHIP 00BEMOM 25 M’ , MEPHBIE TIUIIETKH 00BEMOM 5 M’ .

OmnbIT 5. cTeKNAHHBIE TPoOUpKH 006EMOM 10 cM?, pacTBop HuTpara cepebpa 10%, pacTBop
a30THOM KUCI0Thl 2H, MepHBIN 1umuHap 00bEMOM 25 e,
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OnbiT 6. XUMUUYECKUH cTakad o0béMoM 100 cm®, MepHbIi nmauHap 00BEMOM 100 cm’,
pactBop coyisHOM kucnotTel (1:5), pacTBop Monubmara aMMOHHS, PacTBOp XJIOpUIa OJIOBA,
MEpHBIE ITUIETKH 0OBEMOM 5 CM”.

OnpIT 7. CTEKIsSHHBIE MPOOUpKH 00BEMOM 10 cM’ , MepHBIe nuIETKH 06BEMOM 10 cm® |
MepHbIE KOJIObI 00bEMOM 50 cM’ , pacTBOp cepHoit kuciaotsl 1H, pactBop cynbdocatnuunosoii
14 xucnotel 10%, cranaapTHas MIKaa JUlsl ONpPEeAEIeHUs COePKAHNA KaTHOHOB XkKeJle3a B BOJE.

OnbIT 8. cTEKIsHAbBIE MPOOUPKH 06bEMOM 10 cM’ , pacTBOp Xpomata Kanus 0,5 M,
CTaHJIapTHAs 1IKaja JUIsl ONpeleleHNs CoiepKaHNsl CBUHIIA B BOJIE, MEPHBIE MMUIIETKH 00bEMOM
5cm’ .

Yxa3anus no TexHuke 0e30MaACHOCTH
Hcnonp3yemble TpU BBHINOJIHEHUHM aHAJIW3a PacTBOPBI, PEaKTHUB, IOCyAa W JIpyrue
COCTaBHbIC YaCTH KOMILJIEKTA TOJDKHBI OBITh MPEIBAPUTEIHHO OCMOTPEHHBI.

[Ipu ocMoTpe npoBeEpSIOT:

1. [1en10CTHOCTD M TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

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

3. CootBeTcTBHE BBIOPAHHOIO Ui HCIOJIb30BAaHUs peakTHBa (pacTBOpA) WIIM TOCYAbI
TpeOOBaHUSM METOJIMKHM aHalu3a, T.€. HAJIMYME XOPOIIO M OJHO3HAYHO YUTAEMOMN STHKETKH,
METOK Ha MEPHOM NOCYAE U T.II.

[Tocne mpoBeneHus aHaiau3a MEpHBIE CKISHKM M MHUIETKU CJEIyeT MPOMBITH YUCTOU
BOJIOM, CKJISTHKM C pacTBOpPaMH HEOOXOJIUMO I'e€pMETUYHO 3aKPBITh U YJIOXKHUTh B MECTa Ui UX
XpaHeHusl.

Bxopjsmue B cocTaB KOMIUIEKTAa PEAKTHBBI T€PMETHYHO YIMAKOBaHbI BO ()JIAKOHBI U HE
MPEJICTABIISIIOT OMAcHOCTU TPU XpaHEHHH. XOTb KOMIUIEKT HE COJEPKUT SIOBUTBHIX M
CHJIbHOJICHCTBYIOIIMX BEIECTB, MPU padoTe ¢ KOMILJIEKTOM HEOOXOJIUMO PYKOBOJICTBOBATHCS
OCHOBHBIMM TpaBUaMH O€30MacCHOCTH, MPEAYCMOTPEHHBIMU [UIsi pabOT B XUMHUYECKOU
nabopatopuu. B yactHocTH, ipu paboTe B 1ab0paTopuu HE JOMYCTUMO:

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

2. Ilpunstue nuiy (MUTHA);

3. Brpixanue Bo3ayxa M XUMUKAaTOB, 0OCOOEHHO MMEIOIIMX PE3KUil 3a1ax U HaXOJAIIUXCS B
MEJIKOKPHCTAIITMYECKOM COCTOSIHUU (00pa3yromuX Mbljb);

4. Ilpm pabore CO CTEKISHHBIMU H3JEIUAMU U TOCYAOH HEOOXOAMMO CcoOII0aaTh
OCTOPOXHOCTh BO M30€XkaHue TIOPE30B.

[Ipy mnpoBeaeHMH SKCIEPUMEHTOB 10 MOJICIMPOBAHUIO  3arpsi3HEHU  Bo3dyxa
NPEIYyCMOTPEHO MCIIOIb30BaHUE KOHIIGHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpHOH,
COJITHOM, a30THOW, MypaBbMHOH. [lpyM momagaHuM KHUCIOT Ha KOXY HEO0OXOJuMO OBICTPO
IIPOMOKHYTh PacTBOp JIOOBIM TaMIOHOM (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
HEMEJIEHHO 0OMIIBHO MIPOMBITH HE CUJIBHOM cTpyeit BOJIbI, 3aTeM
2%-HBIM BOJIHBIM PACTBOPOM COJIbI U CPOYHO OOPATUTHCS K Bpauy-CHEUAIUCTY.

Conp HuUKeNns MNpU TNOMAJAaHUM B OpPraHU3M 4YellOBEKa TMPEACTaBIsSeT MOBBIIICHHYIO
OIAacCHOCTh U TpebyeT 0coboro odpalieHus, a UMEHHO: XPaHEHHUs B CIEIMAIbLHOM MECTe, yueTa
IIPU Pacxo/10BaHUU.

3aganus
OnrlT 1. Uccnenosanue 3amaxa BOIbI
B xon0y ¢ npureproii mpobkoit emkocThio 200 ¢M’ HaIUTh KCCIEAYEMYIO BOLY 10 2/3
o0beMa U CHJIBHO BCTPSAXHYTh BpalaTeNbHBIM IBU- 10 KeHHEeM B 3aKpbITOM COCTOSIHUM. 3aTeM
OTKPBITh U cpa3y k€ ONpeAeTUTh OOOHSHUEM XapaKTep U MHTEHCUBHOCTH 3amaxa. JlaTh OoleHKy
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XapakTepa M WHTCHCHUBHOCTH 3amaxa Mo NATHOAUIbHOM Imikane (cM. Tabn. 1). Pesymbratrsl
UCCIJIETIOBaHMM 3amaxa BOJIbl IPEACTaBUTh B BUJIE Ta0. 4, a TakXkKe 3aHeCTH B TalI. 3.
Tabnuua 4 Pe3ynbTaThl HCCIIEIOBAaHUS 3aIaxa BOIbI

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

OmwiT 2. MccnenoBanne BETHOCTU BO/IBI.
Jls kauecTBEHHOM OIEHKH LBETHOCTU BOJBI OTQHIBTPOBATH Yepe3 OyMakHbIN (UIBTP
ne menee 40 — 50 cM’ uccneayemoi Bojbl. [IpoGHILTPOBAHHYIO BOAY HAINUTh B OECIBETHBIN
HWIMHIP ¥ CPaBHUTHh C TaKUM K€ O0BEMOM IUCTHIIMPOBAHHOW BOJBI B JIPDYTOM TaKOM K€
MWIMHApPE. AHaNW3 BBITIONHSETCS Ha (QoHe Oenoro yimcra Oymard mpH JTHEBHOM OCBEIICHHUU.
Bony paccmatpuBaroT cBepxy U cOOKYy M yKas3bIBalOT HaOIOAaeMbIi 1IBET (OecIiBETHAsI, CBETIIO-
xenrasg, Oypas ¥ T.1.). KonMuecTBEHHO ILIBETHOCTb BOJbI OIpElENsieTcss IO Xpomaro-
KoOanbToBOM mIkasne. [lIkana MBEeTHOCTH TOTOBUTCS MyTeM cMmelieHus: pactBopa Nel (0CHOBHO¥)
u N2 (BcmomoratenbHbIi). s mpurotoBineHus pactBopa Nel HeoOXoAMMO B HEOOIBIIOM
o0beMe TUCTUIUTMPOBAHHON BOJIBI PACTBOPUTH B OTAeNbHOM mocyzae 0,0875 r Guxpomara Kanus
(K2Cr207) u 2,0 r cynbdata kobdansra (CoSO, 7H,0). PacTBOpEI coneit cMemarh, mpruOaBUThH
1 cM3 KOHIEHTPUPOBAHHON CEPHON KMCIIOTHI U JIOBECTH JUCTHUILIMPOBAHHON BOMOM 10 1 aM° .
PactBop Ne2 comepxur | CM’ KOHIEHTPUPOBAHHOM CEpHOM KUCIOTHI B 1 M3
JTUCTUJUTMPOBAHHON BOABI (pacTBOp cepHOMl KucioTel). lllkana 1BETHOCTH TOTOBUTCS B TSTH
uiHapax mo 50 cM’ mytem cMentenust pactBopoB Nel u Ne2 B COOTHOIIEHHH COTIIACHO TalII. 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, OTHICKHBAsi MECTO B IIKaJe, TOX/IECTBEHHOE MU
MaKCHMaJbHO NMPHUOIMKEHHOE MO OKpacke. L[BeTHOCTh BbIpaXkalOT B Ipajycax IBETHOCTH IO
JTaHHBIM TaOIn. 2. Pe3ynbTaThl MCCleAOBaHUN 1IBETHOCTH BOJBI MPEICTaBUTH B BHAE Tadi. 5, a
TaK)Ke 3aHECTH B Ta0I. 3.
TaGmuma 5 Pe3ynbraTel HCCIEA0BAHNS IBETHOCTH BOJBI _

e

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

OmnpiT 3. Onpenenenre KUCIOTHOCTH BOJIBI.

B crexknsHHBIN OHOKC HamUTh HCCIEAYEMYIO BOIY, TMOTPY3UTh B BOJY IOJOCKY
YHUBEPCATbHOW HMHIUKATOPHOW OymMaru u OBICTPO CpPaBHUTH MONYYEHHBIH IIBET Oymaru co
CTaHJIaPTHOM IIKaJION YHUBEPCAIbHOTO UHIAUKATOpa. Pe3ynpraT 3aHecTu B Ta0i. 6 u 3.

Tabnura 6 Pe3ynbraTel ncciae10BaHUS KUCIOTHOCTH BOJIBI

Homep [Tokazarenu

npoOb! [{BeT nuaukaropHoii Dymaru pH
1
2

OmnpiT 4. Onpenienenne coepkanus CynbhaTos.
[IpenBapuTensHO cieayeT NPOBECTH Kau€CTBEHHOE OIpejiesieHue cyabdaToB. [l aToro
B NPOOUPKY HaiuTh 10 cM’ McbITYeMOi Boabl, 100aBuTh 0,5 cM’ constHoi kucnoTsl (1:5) u 2
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cm3 5%-Horo pactBopa xjiopuaa 6apus. [Ipobupky ocTopoxkHO BCTpsiXHYTh. [losiBienue Genoii
MYTH YKa3bIBaeT Ha CoJIepaHue B Boje Cyibdar-noHa. YtoObl yOeIUTHCS, YTO HAOIIOAACMBIHA
0caZiok o0pa3oBaH MMEHHO cynbpaTamu, a He ¢ocharamu uau KapOOHAaTaMH, 4YacTb
MOJTYYEHHOTO PAacTBOpa OTIENUTH B APYTYIO MPOOUPKY M JOOABUTH HECKOJLKO KaIlelb COJSTHOM
KUCIOTHI. Ecn ocanok He pacTBOPSIETCS B COJITHOM KUCIIOTE, 9TO yKa3blBaeT Ha HAJMYUE B BOJIE
cynbdar-uoHoB. JIJIT  MOMYKOIMYECTBEHHOTO  OMpeACTCHUsT  CyTb(paT-HOHOB CpPaBHUTH
UCCIIeyeMbIil pacTBOp CO CTaHIApTHOM IKajol (Tabun. 7). Pe3ynpTar ompesieneHus 3aHECTH B
Tabm. 3.
Tabnuia 7 CrangaprHas nikania Juisi ONpPE/IENIEHUs COIEPKAHUS CYTIb(ATOB B BOJIE.

Homep npobupku 1 2 3 4 5 6

KonuuecTBo cynsphaToB, Mr/mi 10 20 50 100 200 | 400

OmnpiT 5. Onpenenenue coiep kaHus XJIOPHUIOB.

B npoOupky Hanmuts 5 cM® Boabl M 106aBuTh 3 — 4 karumm 10%-HOro pacTBopa HUTpara
cepebpa. [losBnenue ocanka WM MyTH yKa3blBaeT Ha MPHUCYTCTBUE B Boje xiopuaos. 13 Ilo
Ta0JI. 8§ TIPOBECTH TOJYKOJIUYECCTBEHHOE OIpeaeiicHre XJIopuaoB. st Toro 4To0nl yOeauThes,
9TO OCaJ0K 00pa3oBalics 3a CUET XJOPUAMOHOB, B MPOOUPKY M00ABUTH HECKOJBKO Karenb
a30THOW KHCIOTHL. HepacTBOpWBIIMIACS OCAJOK HMJIM MYTh CBUICTEIBCTBYET O COJACPKAHUH B
BOJIE IMEHHO XJIOPHUIOB. Pe3ynbTaTsl onpeaeneHus 3aHECTH B Ta0. 3

Tabnuua 8 JlaHHbIE 17151 ONpeiesIeHNs COAEPKaHNs XJIOPUAOB B BOJIE

XapakTepucTHKA 0Ca/IKa WIH MYTH CoJepixaHue XJI0PHIOB, MI/JI
OnanecueHuus WiM cnadas MyTh 1-10
CunsHas MyTh 10-50
O0pa3zyroTes XJ10NbA, 0CAXKIAKTCA HE cpa3y 50 - 100
benblit 00beMHBIH 0ca 10K bonee 300

OmwiT 6. Onipenenenue coaepxanus Gocdaros.

B xumuueckuii crakan 00béMoMm 100 cm® Hamuts 50 cM® po6BI BOAbI, 100aBUTH 1 M3 CONHOM
kucinotsl (1:5), 1 cM® pacTBopa MonMOIaTa aMMOHHS M IIO KaIUIIM BBECTH PACTBOP XJIOPHUIA
onoBa (Bcero 3 kamu). [lo HMHTEHCHMBHOCTH OKpPAacKW TMOJYYEHHOTO pacTtBopa CyAST O
konudecTBe (hochar-noHOB B mccaeayeMoi Boje (Tabi. 9). Pe3ynbraThl uCHbITAaHUI 3aHECTH B
Tabm. 3.

Tabnuna 9 lannble 11 onpeneneHus cogep:kanus (pochaToB B Boje

Oxpacka pacTsopa Copaepxkanue ocdaros, mr/n
Cretno-ronybas 0,1-10
I'onybas 10 —45
Cunsas bonee 45

OmnsiT 7. Onpenienenne coepkanns KaTHOHOB JKee3a
Jlns onpeseneHns cofepiKaHusi B Boje coseil kenesa Hamuth 10 cM® mcciemyemMoil BOabl B
MepHYI0 KoyOy, 100aBuTh 1 cM’ CepHOM KHCIOTBHI (Wi CO3MaHus KuCiod cpemsl). [lanee
npubaBuTh 5 cM® 10%-HOro pactBopa Cyab()OCaTUIUIOBON KUCIOTHL. PacTBOp JOIUTH 10 METKH
JUCTUUINPOBAHHOM BOJOM U mepemMerars. /it cpaBHEHMs C pacCTBOPAMH CTAHJAPTHOM IKaJIbI
MIPUTOTOBJICHHBIN PACTBOP HAJIUTh B MPOOHMPKY 10 YPOBHS, OJAMHAKOBOIO CO CTaHIAPTHBIMH
pactBopamu. OKpacKy CpaBHUBATh, paccMaTpuBas pacTBOPHI CBEpXy. B mpucyTcTBUM HMOHOB
JKeje3a pacTBOp OKpaIIMBaeTCsl B po30BhIi 1BeT. [1o cranmapTHO mkae (Tadst. 10) onpenenuTs
COJIep’KaHuE B BOJIE KATUOHOB XKEJIe3a.

Tabnuua 10 CrannaprHas nikana Juist ONPEJIEIEHHs COIEPIKAHUS KATHOHOB JXKelle3a B BOJIE.
Homep npobupku 1 2 3 4 3
Conepixanue KaTHOHOB kKeJe3a, Mr/1 0,05 | 0,10 0,15 | 0,20 | 0,30
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ConepkaHve KaTHOHOB jkejie3a B MpoOe BOJIBI CUMUTATh PaBHBIM TOMY 3HAUYEHHUIO, KOTOpPOE
COOTBETCTBYET CTaHJApPTHOMY pAcTBOPY IIKaJbl C OKpPackoil pacTtBopa, Hambosee OJIM3KOM
oKpacke npoOsbl. Pe3ynbTarel 3anecTu B Tab. 3.

OmnpiT 8. Onpenenenue coep:kanns KaTHOHOB CBHHIIA.

B npoGupky momectuts 5 cM® mpobbl, pubaButs 0,5 cM’ pacTBopa xpomata Kanus. OKpacky
MOJTy4€HHOTO PAacTBOpPA CPABHUTH CO CTAHAAPTHOMN mIKanoi (tadm. 11).

Ta6muma 11 CrangapTHas mkana JUISL OTIPEJICNICHIS COACPKAHUS KATHOHOB CBHHIIA B BOJIC

Homep npobupku | 2 3 4
Copepskanmne karuonos ceunrua, mr/n | 0,01 | 0,05 | 0,10 | 0,50

[TomyuenHsIit pe3yapTaT 3aHecTd B Ta0J. 3. CrenaTh BBIBOI O KaUYECTBE UCCIEAYEMON BOIBI.

Conep:kanue oTyera
Tabmuna 3 PU3HKO-XUMHUUECKUE ITOKA3ATEIN KA4eCTBA BObI

[Tokazarens [TonyueHHbIii HopwmaTusHbiii CooTreeTcTBHE
pe3ynbTaT MoKasaTelnb HOpMeE
Janax He Gonee 2 Gannos
[{BeTHOCTE He 6onee 20°
KucnorHocts pH=6,5-17.5
Copepikanue cyab(aTtos 400 mr/n
Coaepxanue XJOPHAOB 300 mr/n
Copepxanne docdatos 45 mr/n
Copepxanue xeneza 0,5 mr/n
CopepikaHie CBHHLA 0,03 mr/n

KounTtpoJibHbIE BOPOCHI
1. I'pynnel mokaszaTesnei, XxapakTepUu3yoluX KauyeCcTBO MUThEBOM BO/IBI.

2. I'mruenudeckas XAapPaKTCPUCTUKA OPraHOJICUTUYCCKUX IOKa3aTeiell KadecTBa BOAbI H
MCTOJBI UX OIIPEACIICHUA.

3. I'urueHNYEeCKOE 3HAUCHHE KECTKOCTH ITUThECBOM BOABI 1 METO €€ ONPCACIICHUS.
4. I'nrueHnYecKoe 3HaUeHUE 3arpsA3HCHUsS BOJAbI OPTraHUYCCKUMH COCAUHCHUSAMU.

5. XumH4YecKue MOKa3aTcjii, XapaKTCPpU3YIOIIHUEC 3arpiA3HCHUC BOAbBI, W MCTOJAbI HX
OIIPEACIICHUAA.

6. CymHocTh OMOXMMHYECKHX IPOIIECCOB MPEBPAIIECHHUS a30TCOACPIKAIINX BEIIECTB B BOJIE.

Cumcok Jurepatypbl, peKOMEeHAyeMbli K HCI0JIb30BAHMIO 110 JAHHOI TeMe
OcHoBHas iMTeparypa:

1 [Ipoxopos, b. b. CounanbHas skosorus : yaeOnuk 11st By3oB / b. b. IIpoxopos. - M. :
Axagemusi, 2012. - 413 c. - (Bricuiee npodeccuonanbHoe oOpa3oBanue). - bubnuorp.: c.
407-409.

2 CtpaxoBa, H. A. Dxonorust u npupogonoias3oanue : yueo.mocooue / H. A. Ctpaxona, E.
B. Omenbuenko. - PoctoB H/]] : @enukc, 2011. - 253 c. : wi. - (Beiciee oOpa3oBaHue). -
bubnuorp.: c. 253.

JlonoJIHNTe IbHAS JINTepaTypa:
1 Jlozanosckas, M. H. Dxonorust u oxpana 6uochepsl Ipu XUMHUECKOM 3arpsS3HEHUH :
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yue6.mocobue s By30B / W. H. Jlozanosckas, JI. C. Opnos, JI.LK. CagoBaukoBa. - M. :
Bricmas mkosa, 1998. - 288 c. : wi. - bubmmorp.: ¢.285

2 MapsuH, B. K. IIpombinuiennas sxonorus : yue6.nmocobue / B. K. Mapoun ;Ilens. roc. yn-
T apXHUTEKTYphI U cTpouTenbeTBa. - [lensa : ININYAC, 2007. -198 c. ui. — bubnuorp.: c.
196

3 [unos, U. A. Dxonorus : yuebnuk / Y. A. Hlunos. - U3a. 4-e, ctep. - M. :Bricimas
mikona, 2003. - 512 c. - bubnwuorp.: c. 510.

Humepnem-pecypcowi:
1 http://window.edu.ru/ — eauHOE OKHO JIOCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuterckas 6MOIMOTEKAa OHIANHY.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBIN KAaTaJIOT acCOIUAIIMN JICKTPOHHBIX OMOINOTEK
yueOHbIX 3aBeeHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.

5 https://openedu.ru — OTkpbITOE 0Opa3zoBaHue

6 http://ecograde.bio.msu.ru — Mudopmarmonnas cuctema «DyHaamMeHTaIbHBIE POOIEMBI
OLICHKH COCTOSTHHSI SKOCHCTEM M YKOJIOTHUECKOTO HOPMUPOBAHHUSD)

Tema 3. OCHOBBI IKOJIOrHYE€CKOr0 HOPMHPOBAHUA

JlabopaTtopHasi padora 2. [IpuroroBJieHHe 1 IKCIIPECC-AHATN3 MOIETbHONH CMECH CTOYHBIX
BOJI

Ilenp paOOTHI: O3HAKOMHUTBCA C XapAaKTEPUCTHKOW IMPOMBILIUIEHHBIX CTOYHBIX BOJ U
IIPUTOTOBUTH  MOJIEJIBHYK)  CMECh, COOTBETCTBYIOIIYIO  CTOYHOM  BOJE  3aJaHHOIO
IIPOMBIIIJIEHHOTO  MPOU3BOJCTBA;  ONPEACIUTh C  TIOMOIUNBIO  3KCIPECC-TECTOB U
KOJIOPUMETPUYECKOH LIKaJIbl COACPKAHNE HOHOB-3arpsI3HUTENIEH B MOIECIIBHON CMECH.

Teopernyeckas 4acTb

XapakTepuCTHKa TMPOMBIIUICHHBIX CTOYHBIX BOJ MHOIME INPOMBIIIJIEHHBIE H
XO3HCTBEHHbIE MPOLIECCHI CBSI3aHbI C 0OPa30BAHMEM CTOYHBIX BOJ|, COJAEPKAIIUX TOKCHYHBIE
BemiectBa. CTOuHbIE BOABI — 3TO BOJA, BO3BpallaeMas B OKPYXKAWOILIyI cpeay I[ocie
UCIOJIb30BaHUS.

K cTounbIM BOs1aM OTHOCSTCS:

-KaHaJIN3allUOHHBIE BOJBI;

-cOpOCHI MPOMBIIIJIEHHBIX MPEANPUATUH;

-IpEHAKHBIE BOJBI;

-OTXO/bl CEJIbCKOXO3SICTBEHHBIX (epM;

-CTOKH € NOJIeH ¢ pacCTBOPEHHBIMU B HUX YJOOPEHUSIMU U MECTULMIAMH;

-HarpeThlie BOJbI CUCTEM OXJIAXKICHUS U T. 1.

OCHOBHBIE BEIIECTBA — 3arpA3HUTENH, COAEpXKAILMECS B CTOYHBIX BOAAX PAa3JIUYHBIX
MIPOMBIIIJIEHHBIX TPOU3BOJICTB, IPUBEAEHBI B Ta0. 1.

Baxwuenmen 3amayeldi B yCHOBHUSAX IPOMBINUIEHHOTO pa3BUTHS W BPEMEHHOMU
HEM30€KHOCTH TIOMAJaHUsI OTXOJOB B BOJHBIE OHMOTEOLIEHO3BI SBISETCS YCTAaHOBJICHUE
JIOMYCTUMBIX HAarpy30K Ha BOJHbIE OOBEKTHI B PE3yJIbTaTe BOAONOTPEOICHUS.

BopmonoTrpebiieHre — 3TO HCIONB30BaHHE BOJBI, CBS3AHHOE C HU3BATHEM €€ U3 MeCT
JIOKAJIM3alMy ¢ YaCTUYHBIM WM MOJIHBIM 0€3BO3BpPATHBIM PAacXOJOBAaHUEM U C BO3BpAIllEHUEM B
WUCTOYHUKHA BOA03a00pa B 3arpsA3HEHHOM COCTOSHHU. OOBIYHO KOHTPOIIIO TIO/IBEPTAIOTCS
HauOosiee OMacHble BEIIECTBA, CHOCOOHBIE HAKAIIMBATBCA B JIOHHBIX OTJIOKEHUSX,
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nepeaaBaTbCA IO TpO(bI/I‘-IeCKI/IM OCIAM, B YaCTHOCTHU TAXKCIIBIX MCETAJIJIOB, TAKHUX KaK JKCJIC30,

Me/lb, HUKEIIb, IUHK, XPOM U JPYTHE.

Ta6mz1ua 1 OcHoBHBIC BCIICCTBA-3aIrpA3HUTCIIM  BOJHBIX 00BEKTOB H XapaKTCPHBIC

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

Kenezo MOCTOSHHO TPHUCYTCTBYET B TMOBEPXHOCTHBIX W TMOJ3EMHBIX BOJax. Bwicokoe
coJiepKaHUe KeJie3a B MOBEPXHOCTHBIX BOJAaX YKa3bIBA€T Ha 3arpsi3HEHHE WX MPOMBILIUICHHBIMU
CTOYHBIMHU BOJAMH, OCOOCHHO IMMPOMCTOKaAMHU METaNI000padaThIBAIOIITUX MPOU3BO/ICTB.

Menp B NOBEpPXHOCTHBIX BOJAaX MPHUCYTCTBYET B pe3yibTaTe 3arps3HEHUs] CTOUYHBIMU
BOJIaMH MPEANPUITAN XUMHUUECKON, METAJUTypruyeCcKOi MpOMBIIIIIEHHOCTH. ICTOUHHKOM Menu
B BOJIE MOXET OBITb KOPPO3UsS METAUIOB WM MEAbCOMACPKAIIMX METATMYECKUX YacTeH,
CONPUKACAIOIINXCA C BOJIOM.

Hukens MoOXeT mNpUCYTCTBOBAaTH B CTOYHBIX BOJAX METALIO00padaThIBAIOIIUX H
XUMHUYECKUX TIPEATNPUATHH.

XpoM MPHUCYTCTBYET B CTOYHBIX BOJaX METAINIOO0padaTHIBAIOMIUX U XUMHUYECKUX
MPOM3BOJCTB, KOXXCBEHHBIX 3aBOJIOB M 3arpsA3HEHHBIX CTOKAaMHU ATHUX MPOU3BOICTB
MMOBEPXHOCTHBIX BOJIAX.

Kpome ToOro, crouneie BOIBI cOAEpKaT pa3IUYHbIE OpPraHUYECKHe coeauHeHus. [lns
KOKIOr0 MPEeANpHsTHs JOJDKEH YCTaHaBIMBAThCA MpeaenbHo nomycTumblii copoc (ITHC)
Bpenubix BenlectB. CornacHo 17 'OCTy ITJC BpenHoro BemecTBa — 3TO €ro Macca B CTOYHBIX
BOJIaX, MAaKCUMAJIbHO JIONyCTHMasi K OTBEJEHUIO C YCTAHOBJIICHHBIM PEKUMOM B JJAHHOM ITYHKTE
BOJHOTO OO0BEKTa B eAuHUIly BpeMeHu. C 1enpro oOecreueHuss HOPM KadecTBa BOJABI B
KoHTpoJibHOM nyHKTe [1JIC ycTaHaBnuBaeTcs ¢ y4eTOM MpPeAebHO JOMYCTUMBIX KOHIEHTpaIUil
(ITIK) Bpenubix BemecTB. KOHTponb KadecTBa CTOYHBIX BOJ| MPEIyCMATPHBAET OIMPEICICHHE
OpPraHOJIEITUYECKUX TOKa3aTeNlel BOJbI (LIBET, 3amax), XUMUYECKOTO MOTPEOICHUsT KHCIOpoaa
(XTIK), xomuyecTBa pacTBOPEHHOTO B BOJAE KHUCIOPOAa, a TaKkKe €ero OWOXHMHUYECKOTO
notpebnenus (bIIK), pH cpenpl, comep:kanusi B3BEIICHHBIX YaCTHIl M KOHIIEHTPAIUU BPEIHBIX
BEIIECTB.

XumudeckuM — motpednenneM — kuciopona  (XIIK)  HaspiBaeTcsi  BENWYMHA,
XapakTepu3yromas o0IIee coaep)kKaHhe B BOJIC BEIIECTB, CIIOCOOHBIX OKHCIATHCS (MIPOTYKTHI
pacmaia OpraHU4eCKHX COSAMHEHUN M JIETKO OKHCISIONIUECS HEOPTaHWMYECKHUe COSAMHEHUS).
Bemunna XIIK BeIpakaeTcsi KOMMYECTBOM MIJUTMTPAMMOB KHUCIOpPOAa, HEOOXOIUMOTO ISt
OKHCJIEHUS BELIECTB, cojaepkamuxcs B 1 am® Boabsl. OOBIYHO OKUCIEHHE TIPOOLI CTOYHON BOJIbI
MPOU3BOAUTCS OMXpOMAaTOM Kaiivs B cepHOM kuciote. CopepkaHue pacCTBOPEHHOTO KHUCIOpoa
OTIPEETSIOT B CTOYHBIX BOJAX, MPOIICAIINX XUMHUYECKYI0 WM OMOXUMHYECKYIO OYHUCTKY,
mepea CIyckoM B Bojoembl. CopepkaHHWe pPacTBOPEHHOTO KHCJIOPOJAa H3MEPSIOT B MI/IT U
MPOILIEHTaX IO OTHOIICHHI0 K PABHOBECHOM KOHIIEHTPALMM KHUCJIOpPOJa IMpU JIaHHOU
temnepatype. OnpeaeneHue OCHOBAHO Ha PeakIMM PaCTBOPEHHOIO KHUCIOPOAA C THAPOKCUAOM
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Mapraiiia M OIpeJleIeHUH OOpa30BaBIIMXCS BBICIIMX IO CTENEHU OKHUCIICHHUS COCIUHEHUMH
Maprania. Mcrnonb3yroTes Takke KOJIOPUMETPUYECKHE METOJbl, OCHOBAaHHbIE HAa H3MEHEHHH
MHTEHCUBHOCTH I[BETa COCIUHEHUH, KOTOpble O0O0pa3yloTcs MpH PEaKUUuH CIeHUaIbHBIX
KpacuTesel U CTOYHOM BOJIBI.

[Ton OwoxumuyeckuMm notrpebienuem kucnopoaa (BIIK) mnonumaercs KOIMUECTBO
KHCIIOpOJla B MI/J, HEOOXOAMMOE MJil OKHUCJICHHMSI OpPraHWYecKUuX MpuMecedl a’poOHBIMHU
MukpoopranusMaMmu. Ornpenenenre bBIIK BeimonHsAeTcs Ha OCHOBE aHanu3a H3MEHEHUS
COZIEp’KaHUSI PACTBOPEHHOTO KUCIOPOJA C TeUeHHEM BpemeHH. Bennunna pH sBisiercss Mmepoi
AKTUBHOM KHCIIOTHOCTH BOJbI, CO3JAIOLICICS B pe3yJjbTaTe B3aUMOJICHCTBUS PACTBOPEHHBIX
AIIEKTPOJIMTOB U razoB. 3HaueHue pH ompexnensercss 3MeKTPOMETPUUECKUM (C UCTIOIb30BaHUEM
npubopoB — pHMeTpoB) MM KOJOPUMETpPUUYECKHUM MeToaoM. Koiopumerpudeckuié MeTon
OCHOBaH Ha CBOMCTBE MHAMKATOPOB MEHSTH CBOIO OKPAacKy B 3aBHUCHMOCTH OT KOHLIEHTpalUu
BOJIOPOJIHBIX MOHOB. CoJliepkaHue B3BEIICHHBIX BEIIECTB (MI/J) B BHUJE OCaJKa OINpeNeNseTcs
nyTeM (UIbTPOBaHUS yepe3 OyMa)KHbI€ WM CTEKJISIHHbIE (MIIBTPBI WIIM BBIMAPUBAHUEM MPOOBI
HCCIIElyEMOU BOJIBI.

ObopynoBaHue U MaTepuaJIbI

Kpucrannmueckue BemiectBa: xjopHas wu3Bectb CaOCl,, 1IeCTUBOAHBIN XJIOpUZ JKeje3a
FeCl3-6H,0, xene3nniii kynopoc FeSO47H,0O, mennsiii kynopoc CuSO4 5H,0, mectuBoaHbIN
xsopun Hukens NiSO46H,O, nutpar xamus KNOs, cynbdun nHatpus Na,S, mecTUBOIHBIN
xsopua xpoma CrCly-6H,0, xpomar kanus K,CrO,, MepHbie Koa6b1 eMKkocThio 100 cM’, uacoBbie
CTEKJIa, CTEKJISIHHbIE BOPOHKH, BEChl aHATUTHYECKHUE;

DKcIpecc-TeCThl A MOJIyKOJIMYECTBEHHOIO OINPEIEICHU CyMMapHOIro coaepxkaHus 2- u 3-
BaJICHTHOT'O jKeJie3a, aKTUBHOTO XJIOpa, XpOMaT- U HUTpaT-uOoHOB. KomopumeTrpuyeckue mKabl
JUI TIOJTyKOJIMYECTBEHHOTO ONIPEAEICHUS COACPKAHUsI MIOHOB MEJM, HUKEIS U TPEXBAJIEHTHOIO
xKenesza, nepekuch Bomopona H,O,, rumpoxcun Hatpus NaOH, yacoBble CTEKsa, NUHIIET,
npobupku ooseMoM 10 cm’ .

Yxka3aHus no TexHuke 0e30MaACHOCTH
Hcnons3yemple TNpU BBINOJHEHWH aHAjdW3a pacTBOPBI, PEAKTUB, IOCYJa W JpPYyTHE
COCTaBHbIC YaCTH KOMIUJICKTA JTOJDKHBI OBITh MPEIBAPUTEIHHO OCMOTPEHHBI.

[Ipm ocMoTpe npoBeEpSIOT:

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

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

3. CooTBeTcTBHE BBIOPAHHOIO 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.

Bxopsmue B cocTaB KOMIUIEKTAa PEAKTHBBI T€PMETHYHO YIMAKOBaHBI BO (IAKOHBI U HE
MIPEACTABISIIOT OMACHOCTH IPU XPAaHEHHH. XOTb KOMIUIEKT HE COJAEpPKUT SIAOBUTBIX U
CHJIHOJICHCTBYIOIIMX BEIIECTB, MPU padoTe ¢ KOMILJIEKTOM HEOOXOJIUMO PYKOBOJICTBOBATHCS
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. Bnpixanue Bo3ayxa M XUMUKATOB, OCOOEHHO MMEIOIIMX PE3KHUil 3amax U HaXOJAIIUXCS B
MEJIKOKPHCTAIITMUYECKOM COCTOSIHUU (00pa3yromuX Mbljb);

4. Ilpm pabore CO CTEKISHHBIMU H3JEIUSAMHU U TOCYAOH HEOOXOAMMO CcoOII0AaTh
OCTOPOXHOCTh BO M30€kKaHNe TTOPE30B.
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[Ipy nmpoBegeHMM SKCHEPUMEHTOB IO MOJEIMPOBAHUIO  3arpsi3HEHUN  BO3ayXa
MPEAYCMOTPEHO HKCTOIB30BaHNE KOHIIEHTPUPOBAHHBIX W pa30aBICHHBIX KHUCIOT — CEPHOM,
COJISTHOM, a30THOW, MypaBbHHOH. [IpyM mMoOmMagaHUM KUCIOT HA KOXY HEO0OXOJUMO OBICTPO
MIPOMOKHYTh PAacTBOp JIOOBIM TaMIIOHOM (cayipeTKO#, BETONMIbI0 W T.I.), MECTO TOTMaJaHUs
OOMJIBHO TIPOMBITH CTPYEH BOJIBI U BEIMBITH C MBLIOM.

Oco0eHHO omacHbl KUCJIOTHI MPH MONaJaHuU B Ia3a. B aTom cimyuae ria3za He0OX0IUMO

HEMEJIEHHO OOHIIBHO MIPOMBITH HE CHJILHOM cTpyei BOJIBI, 3aTEM
2%-HBIM BOJIHBIM PAaCTBOPOM COJIBI M CPOYHO OOPATUTHCS K Bpady-CIICIIUATUCTY.
3ananusa
[IPUTOTOBJIEHME MOJIEJIbBHON CMECU CTOYHBIX BOJ] [TPOMBIILJZIEHHOI'O
TUITA

Honyane Yy nOpenoaaBaTteiid 3aJaHUC. THUII MPOMBINIIICHHOI'O IMPOU3BOACTBA, CTOYHBIC
BOJIBI KOTOPOTO HEOOXOAMMO CMOENUpoBath. lIpeiaraercs MpUTrOTOBUTH MOJEIBHYIO CMECh
CTOYHBIX BOJ TI'aJIbBAHUYCCKOTO II€Xa, I€Xa IO KPAIICHHIO TKaHed u )IY6J'IGHI/II-O KOX, a TaK¥XKe€
1exa Mo MPOU3BOJCTBY AC3UHPUIMPYIOMHX cpeAcTB. [lonb3ysack Tabn. 1, ompexenute, Kakue
3arpsI3HATENIA MOTYT COACPIKATHCA B CTOKaX BHIOPAHHOTO MPOM3BOACTBA. BeimummuTe u3 tadm. 1
3HaYeHHWs]  TpelnenbHO  gomycTuMblx  KoHmeHtparuit  (IIJK)  nmns BeIOpaHHBIX
KOMITOHEHTOB3ArpsI3HUTEINCH, a U3 Ta0J. 2 BRIOEPHUTE BEIIECTBA, HEOOXOIUMBIC JIJIsl BBEJICHUS B
MOJICTIBHYIO CMECh HY)KHBIX KOMIIOHEHTOB-3arpsi3HUTENCH. BBIUUCINTE MOJSIpHYIO Maccy
BEIIIECTBA, KOTOPOE OyJeT MCIOJIb30BaHO ISl MPUTOTOBIICHHUST MOJIENTbHON cMecH. Paccuuraiite,
Kakoe KOJMYECTBO peareHTa HeoOXOJUMO BBECTH B MOJECIBHYIO CMECh ISl JOCTHKCHHUS
BennuuHsl [1JIK o dopmye:

my M, .
K M,
I7Ie Mp — Macca peareHTa, HeoOXoauMast Ul IPUroToBNIeHus 1 am° pactBopa ¢ ITJIK=1;
I[MAK — TtabmuyHoe 3HaueHWE TNpeAeTbHO JOMYyCTUMOW KOHIEHTpAalUHW KOMIIOHEHTa-

3arpsi3HATENA (CM. Taou. 1);
Mg — MoJIsipHasi Macca peareHTa, KOTOpbIid OyIeT UCTIONB30BaH IS IIPUTOTOBJICHUS] MOJICIBHOM
CMecH;

My — MossipHast Macca KOMIOHEHTa-3arps3HuTess. YToObl paccunTaTh KOJUYECTBO peareHTa,
HeoOxoaumoe uig npurotosieHus 100 cM® MozenbHOH cMecu co 3HadeHueM I1JIK=1, cienyer
Maccy BEIIECTBa, BEIYKCIICHHYIO 110 hopmydie (1), pazaenuts Ha 10.

My =

Mg
0 ()

Jlanee cremyeT BbBIOpaTh, BO CKOJNBKO pa3 OymeT mpeBbimieHo 3HadeHnwe IIJIK B
MOHGHBHOﬁ CMCCHU UIA Ka)KAOT0 KOMIIOHCHTA U YMHOXUTH 3HAYCHHUE MACChl BEIICCTBA Moo HA
9TO YHCIO0. OTO H 6y,£[eT BCJINMYMHA HABCCKH, HCO6XOI[I/IMaﬂ AJId TIPUTOTOBJICHUA MOHCHLHOP’I
CMECH.

Tabnuia 2 BemectBa, HEOOXOAUMBIE JUIS PUTOTOBJIEHHUS MOJEIBHOM CMECH CTOYHBIX
BOI IMPOMBIINIJICHHOI'O THIIA

KoMnoHeHThI- PeakTHBEI 1711 NPHTOTORIEHHSA MOJAENLHOH
3aArpA3HHTETH CMeECH
Cl,, HCIO, CIO CaOCl,
Fe* FeSO,-7H,0
Fe' FeCls:6H-0
Ccu*' CuS0,-5H,0
Ni*’ NiSO4-6H,0
NO; KNO;
S™, HS, H,S Na,S
cr? CrCly-6H-0
CrO,”, Cr,0" K,CrO,
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Takoif pacueT TPOU3BOAUTCA IO KaKIAOMY KOMIIOHEHTY, BBIOpAaHHOMY  JJIst
MIPUTOTOBJICHHUSI MOJEIBLHOM CMECH CTOYHBIX BOJ. Pe3ynbTaThl pacuera mMpeiCTaBUTh B BUJE
Tabmuupl (npumep odopmienus Tabm. 3). Ilog pyKOBOACTBOM IperojaBaTeliss B3BECUTh
HE00X0JMMOE KOJIMUECTBO PEareHTOB Ha YaCOBOM CTEKJIE Ha aHAIIUTUYECKUX BECAX, C ITOMOILBIO
BOPOHKH KOJMYECTBEHHO, TO €CTh 0€3 MoTepb, MEPEHECTH HAaBECKY B MEPHYIO KOOy 00beMOM
100 cM’, cMBIBas BEIIECTBO C 4YacOBOrO CTEKIA M BOPOHKH HEOONBUIMMHU  TIOPLHAMU
TMCTWIIIMpOBaHHOM Bozbl. [locne Toro xak Bcsi HaBecka OyJeT mepeHeceHa B Koyly, JOIUThH B
K010y JUCTWITMPOBAHHYIO BOJIY 10 METKHU. [IpUroTOBIEHHYIO MOJAEIBHYIO CMECh CIaThb
IIPENOAABATENIO C YKa3aHUEM TOTr0, KAKME UMEHHO KOMITIOHEHTBI COJEPKATCS B HEM.

SKCITPECC-AHAJIM3 MOJIEJIBHOM CMECH CTOYHBIX BOJ|

[lonyunre y mnpenonaBaTelis MOJEIBHYIO CMECh CTOYHBIX BOJ OIIPEJIEICHHOIO THIIA
MPOMBIIIJICHHOTO NPENNpUsITHS C YKa3aHWEeM COJep)Kaluxcs B HEW KOMIIOHEHTOB-
3arpsi3HUTEIICH.

OmeiT 1. OnpeenieHne CyMMapHOTO COJIEp KaHUs JKeJie3a C TIOMOIIBI0 «(heppyM-TecTay.

OT MONOCKM MHIMKATOPHOM OyMmaru oTrpe3aTh HEOOJBIION pabounii ydyacTOK pazMepoM
He MeHee 5x5 MM. He cHUMas MonMMepHOro MOKPBITHS, OYCTUTh MHAUKATOPHYIO MOJIOCKY Ha 5
— 10 ¢ B ucchenyemslii pactBop. Uepe3 5 MUH CpaBHHUTh OKpPAacKy HMHIMKATOpHOW Oymaru c
KOHTPOJIbHOM IIKaJOW, MpuiaaraéMod K TeCTy. 3a pe3yJbTaT MPUHUMAIOT 3HAYCHUE
KOHIIGHTPAllMM, COOTBETCTBYyIOIIee ONmKailieMy IO OKpacke oOpasuny mkaisl. Ilpu
MPOMEXYTOUHOM  OKpacke 3a pe3yJbTaT MPUHUMAIOT COOTBETCTBYIOLIUN  HHTEpBal
KOHILIEHTPALIUM.

OmnbIT 2. OnpenesieHue COJEPHKaHUSI XPOMAT-HOHOB C TOMOIIBI0 «Xpomart-tectay. [Ipu
3HaueHusXx pH or 2 10 5 OT mojocku MHIMKATOPHOM Oymaru oTpes3aroT pabouuii ydacTok
pasmepom He MmeHee 10x10 mMm. Ha pabGoumii ydacTok HAHOCIT KarUll0 aHAJIU3UPYEMOTO
pacTBopa 10 0Opa30BaHHUs PAaBHOMEPHOTO CMOYEHHOIO MATHA U 4epe3 3 MUH CpPaBHUBAIOT
OKpacKy MHJANKATOPHON OyMaru ¢ KOHTPOJIBHOM IIKAIOH.

Oneir 3. OmpeneneHue CcOAECpXKaHUS HUTPAT-UOHOB C IOMOILBIO «HUTPAT-TECTAN.
OTtpe3atb OT WHIAMKATOPHOW TOJOCKM pabouuil ydacTok pazmepoM 5x5 MM. He cHumas
IIOJIMMEPHOT'0 TOKPBITHS, IOTPY3UTh YYacTOK B UcCleqyeMblil pacTBop Ha 5-10 c. Yepes 3 muH
CPaBHUTH OKpacKy pabovero yuyacTka ¢ KOHTPOJIbHON ITKAJIOM.

Oneir 4. OmnpeneneHue xjopa ¢ IOMOIIBIO TECTa «aKTUBHBIM XxJyop». OTpes3aTb OT
MHAUKATOPHOU MOJOocku Oymaru pabounit ygactok 10x10 MM, HaHECTH KaIlIlO HCCIEAyeMOTO
pacTBopa 110 00Opa3oBaHUs PaBHOMEPHO CMOYEHHOro msATHAa. Cpa3zy e CpaBHUTb OKpPACKy
pabouero y4acTka ¢ KOHTPOJIBHOM IIKAIOH.

OmnpiT 5. Onpenenenue coaepkaHusi HOHOB Menu. /st onpeneneHus conep kaHns HOHOB
MEJIH UCTIONB3YIOT KOJIOPUMETPUUECKYIO TITKay, COJIepKaIlyio rekcarmanodeppar (+2) menu. 1
CM’ HCCIIELYEMOTO pacTBOpa IOMEIIAIOT B NPOOMPKY, I00aBISAIOT K HeMy 2 CM°
JUCTUIUTUPOBaHHOM BoJbl U 1 karumo 0,5-MomsipHOTO pacTBopa rekcanuaHodeppara (+2) xanus
K4[Fe(CN)s]. PactBop mproOpeTaeT KOpUUHEBYIO OKpacKy. OKpacKy pacTBOpa CpaBHHMBAIOT C
KOJIODUMETPUYECKON NIKAJIOW, MpPUHUMAs 3a pe3yJbTaT COJACpKAHUE HOHOB MEIW B TOH
npoOupKe, BET paCTBOPA B KOTOPOIl OJIMkKe BCETro K IIBETY MCCIIETyEMOro pacTBOpa.

OmbiT 6. OnpeneneHue colepkaHusi UOHOB HUKens. [[ns ompeneneHus copepKaHus
MOHOB HHUKEJIS UCIOJIB3YIOT KOJIOPUMETPUYECKYIO KAy, COAEPIKAILYIO pa3INYHbIe KOJINYECTBA
auMeTHITanoKcuMara Hukens. K 1 cM® uccnemyemoro pactsopa no0asnsror 2 kamim 1%-Horo
CIIMPTOBOTO PACTBOPA JUMETHUIITIIMOKCUMA, 3aT€M 2 CM’ BOJIbI M 2 KaIUIM KOHIIEHTPUPOBAHHOTO
pacTtBopa ammuaka. O6pazyeTcst po30BbIi 0CaI0K, KOTOPBIM MpU HHTEHCUBHOM I€peMelIBaHuN
pacTBOpa OKpAIIMBAET BECH PACTBOP B pO30BBIN IBET. IIyTeM cpaBHEHMSI C KOJIOPUMETPUUECKON
IIKAJION ONpPEeEeNsSIOT COJepKaHue HOHOB HUKEJS B UCCIIElyeMOM pacTBOpeE.

OneiT 7. OmpeneneHue cojep)KaHWs HOHOB 3-BaJIeHTHOro >keneza. B mpoOupky
HoMeImaT 1 cM® HMCCIeLyeMOro pacTBopa, 2 ¢M° AMCTUIUIMPOBAHHOW BoAbl, 1 — 2 kxamm 1-
MOJISIPHOTO pacTBOpa cepHoi KucioThl, 1 kammo 10%-Horo pactBopa Cyib(ocanuuiIoBoi
KucaoThl. PacTBop mpuoOperaer po3oByio okpacky. CpaBHHMBaeM MpPOOHPKY C HCCIEAYEMbIM
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PacTBOPOM € KOJIOPUMETPHUECKON MIKaION. 3a pe3ynbTaT IPUHUMAEM 3HaUCHHE, OJKaiiiee mo
LBETYy K OJHOW U3 MpOOMPOK KolopuMmeTpuueckod mikanbl. CoJep’kaHue JBYXBaJIEHTHOTO
JKejle3a OINpeAeNsieM IO Pa3HOCTH CyMMapHOIO COJAEp)KAHMS JKelle3a, OIPENEICHHOIO C
MOMOUIbI0  «(heppyMTecTa», U COAEpPKaHHUS TPEXBAJCHTHOIO JKeje3a, OMNPEIENIEHHOrO [0
KOJIOPUMETPUUECKON HIKAJIE.

Oneir 8. OGHapyxeHHe B pacTBOpe cCyib(ua-uoHoB. HopmaTuBbel HE HOMYyCKarOT
COZIepKaHUSI B BOJAE CYJIb(HUI-MOHOB, IMOATOMY HAJMYUE WM OTCYTCTBHE OSTHX HOHOB
oOHapy»XHBaeM KadeCTBEHHOM peakiueil ¢ HutpatoM kaaMmus. [Ipu Hamuuum B pacTBOpe Haxe
HE3HAUUTENIFHOIO KOJHMUYECTBA CYJIb(QHI-MOHOB pPACTBOp Mocje A00aBICHHMS Kaluld HUTpaTa
KaJIMUsl IPHOOPETET )KENTOBATYIO OKPACcKy MJIM MOSBUTCS JIerkoe moMyTHeHue. Eciu B pacTBope
BBICOKAsi KOHLIEHTpAIMs CyIb(UA-HOHOB, TO 00pa3yeTcst XKeNThI 0CaT0K CyIbPHIa KaAMUS.

OmbiT 9. Omnpenenenne coaepkaHusg TpexBaJieHTHOro xpoma. Ilocne Toro, kak
MIPOM3BEACHO ONpeJeNieHHe XpoMmar- U OMXPOMATHOHOB, MPUCTYMAIOT K ONpPENEICHUI0 HOHOB
TpexBaleHTHOro xpoma. Jlisg storo x 1 cM® mccnmeayeMoro pactsopa JoOABISIOT MO KAIUIAM 2-
MOJISIPHBIA pacTBOp THUAPOKCHJA HATpUs OO OOpa3oBaHMs OCaJKa TUAPOKCHIA XpOMa, Jaiee
N00aBJISAIOT M30BITOK IIENOYM JJI TOJHOTO pAacTBOPEHHsS] THAPOKCHIA M 00pa3oBaHUA
ruipokcokomiuiekcoB. Jlo6apmstor 1 kammo 30%-noro wnmm 10 xamens 3%-HOro pacTBOpa
nepekucu Bojaopona H.O, m HarpeBaroT. OOpasyercst XKenTblid pacTBOp XpomatoB. Jlanee
OIIpEIENIEHUE TPOBOJIAT C IOMOULIBIO «XpPOMAT-TECTa», KAaK ONHMCAHO BBIIIE. 3a Ppe3yibTar
MIPUHUMAIOT PAa3HOCTh MEXKAY OIpe/elIeHUEM CYMMapHOIO COJEp>KaHUS XpOMaT-HOHOB (B TOM
qHcIIe U MOCIe IePeBo/ia TPEXBAJICHTHOTO XpoMa B XpOMaThl) M IEpBOHAYABHBIM KOJIMYECTBOM
XpOMaToB, ONpe/IeNICHHBIX B Hauaie paboThl. Pe3ynbTarsl onpeaenenus NpuBoIsT B Ta0. 4.

Conep:xaHue oT4yeTa
Tabnuia 3 XapakTepucTrKa KOMIIOHEHTOB-3ar psI3HUTENICH

m
HaBeC-
KH

KomMnoneHT- dopmyna mg B [pessie-

Mg | THIK :
3arpasHuTeNh | A pearerta | ¢ | 1am’ | ™' | mue IJIK

Komnonent 1
Komnonent 2

Tabnuna 4 PesynpTatsl oKcnpecc-aHann3a MOJIEIbHOW CMECH CTOYHBIX BOJ
Konuuecrso
KOMIIOHEHTA, MK

M n’-;w"

KoMmnoHeHT-
3arpAa3HATENb

Komnonenr |
Komnonenr 2

KounTtpoJibHbIe BOpockl
1. Kakne BoabI Ha3bIBAIOTCSI CTOYHBIMU?
2. Buap! CTOYHEIX BO,.
3. Yro maseBaercs I[1JIC?
4. aiite onpenenenue [1K.
5. O0wgcuure nousaTus XIIK u BITK

Cnucok JurepaTypbl, peKOMEeHAyeMblil K HCI0JIb30BAHMIO 110 JAHHOW TeMe
OcHoBHas iMTEpaTypa:

1 IIpoxopos, b. b. Counanshas skosnorus : yueOHuk ais By30B / b. b. I[Ipoxopos. - M. :
Axanemusi, 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»

JlaboparopHasi padora 3. O0ecuiBeurnBaHue CTOYHBIX BOJI KOAryJisiliuei

[ens pabotel: M3ydeHue Koaryssiiud Kak METOJa OYMCTKH M OOECIIBEYMBAHHS CTOYHBIX
BOJL.

Teopernyeckasi 4acTb

OpHMM M3 pacHpOCTPaHEHHBIX METOJOB OUYUCTKU ITPOMBIIIJIEHHBIX CTOYHBIX BOJ OT
B3BEIICHHBIX BEIIECTB C MaJIbIM Pa3MEpOM YacCTHI] SBJISETCS 00paboTKa MX KOaryJasHTaMH U
GbroKynsTHTaMU.

Koarymsanus — 3To nporecc yKpyImHEHHs TUCIIEPCHBIX YacTHI] 32 CYET UX B3aUMOACHCTBUS
u o0venuHeHHs B arperatsl. Koarymsuus 3akiroyaeTcs B TOM, YTO B BOJAY BBOJSAT BEILECTBO,
KOTOpPOE MOKET HeHTpanu30BaTh OOBIYHO MPUCYTCTBYIOIIUE B BOJE OTPULATENILHO 3apsKEHHBIX
KOJIJIOWIHBIE YaCTUIIBI 3arps3HEHUH U MHTEHCU(PULIMPOBATH MPOLIECC OCAXKICHHS. DTO BEIIECTBO
Ha3bIBAETCS KOATYJISTHTOM.

B pesynprare KoarysislMM YCTaHaBIMBAKOTCSI MYTHOCTb W ILIBETHOCTb BOJBI, MOXKET
CHUKAThCSl UHTEHCUBHOCTD ITPUBKYCOB U 3aI1aX0B.

Ha nepBoM stane nociie BBEACHUS KOAryJssHTa B OYUIIAEMYIO BOAY IPOUCXOAUT THIPOJIN3
ero ¢ oOpa3oBaHHWEM MHUIIEIJI, T.€. arperaToB MOJIEKYJ, aTOMOB, HOHOB, U3 KOTOPBIX COCTOMT
KOJIJIOWHAsE CHCTEMa M MOCJEIyIOIMM arperupoBaHueM B Oojiee KpYIMHBbIE YacTUIBI. OTOT
IIEPUOJT HAa3bIBAETCS CKPBITOM KOATYJISLUECH.

3aTreM Ha4MHAETCS MEPHUOJ MOCTPOCHHS LENOYHBIX CTPYKTYp U 00Opa30BaHHUsI OIPOMHOTO
KOJIMYECTBA MEJIbYANIINX XJIOMbEB, KOTOpPbIE arperupyrorcs B Oojiee KPYIHbIE XJIOMbS H,
JOCTUTHYB OIIPEIEIEHHBIX pa3sMEPOB, OCENAIOT II0J JAEHCTBHEM Cuibl TskecTd. Hacrymaer
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CTaJus CEIMMEHTAalMK. B 1elCTBUTENBHOCTH 3TH 3Talbl HE CIEIYIOT CTPOrO JAPYT 3a APYroM, a
MEPEKPBHIBAIOTCS, OCIOMKHSS MPOLECC OCBETIICHHUS.

[Ipu noGaBieHMH B BOAY KOaryJjisiHTa, Hampumep, cyiibpaTa aJllOMUHHS, MPOUCXOIUT
JUCCOLMAIMsl peareHTa C MOCIEIyIOIMMM TUAPoIn3oM Meramia. Jluccomuanus cynbdaTa
IFOMUHUSL M CyMMapHBIA pe3yJbTaT THIPOIHM3a B HEUTpaIbHOM cpele MOXeT ObITh ONHCaH
YpaBHEHUSMU:

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

OOpasyronmiics TUIPOKCHI AaIOMUHMS SBJISIETCS  KOJUIOMJOM, MajopacTBOPUMBIM
BEIIECTBOM, KOTOPBIM B HEHTpaIbHOU cpezie mpruodpeTaeT HeOOIbIION MONOKUTEIbHBIN 3aps]l B
pesynbrare aacopounn noHoB H™ u A", B 1en04Ho# cpesie TuapoKCH]I 3apshKeH OTPHUIATENBHO
B pe3ynbrare ajacopommm wuoHOB AlO,. Kommouast Al(OH); koarymmpytorcs, oOpa3sys
MUKpOXJIOIbs. J[aHHBIM KpaTKOBPEMEHHBIN IPOLECC MPOUCXOJUT B CMECUTENAX, U OTUM
3aKaH4YMBaeTcs neppas (asza koaryasnun. Bo Bropoit dasze, koTopast B cBOOOAHOM 00BEME BOJIBI
MOXKET JUIMThCA 10 60 MMH., IPOUCXOOUT arperanus MUKpOXJIONbeB. [Ipu 3ToM MUKpOXJIONbA
a71copOUpPYIOT Ha CBOIO NIOBEPXHOCTh KOJUIOMIHBIE YACTUIBI M MOTYT CaMH a/IcOpOMpPOBAThHCS Ha
MOBEPXHOCTh I'pyOOAMCIEPCHBIX MpUMecel (B3BELICHHBIX BellecTB). IIpouecc mpoucxoaut B
KaMmepax XJIONbeoOpa3oBaHUs B YCIOBUSX YMEPEHHOIO MepeMEIMBaHMs BOAblI U 3aKaHYMBACTCS
00pa3oBaHHEM KPYITHBIX XJIOMBEB. Y JaJiCHHE XJIOMbEB U3 BOABI MPOUCXOAUT B OTCTOMHUKAX WM
(bJI0TaIMOHHBIX YCTAaHOBKAX.

Cy1iecTBeHHOW OCOOCHHOCTBIO MCMOJIB30BAHUS MpoIlecca KOArYJISIIUU SBISETCS OUMCTKA
BOJBI HE TOJBKO OT TPYOONMCHEPCHBIX M KOJUIOMJIHBIX 3arpsi3HEHHI, HO M YacTUYHO OT
pacTBOPEHHBIX TpUMEcEd, B TOM YHUCIIe KpacuTelleld. YCTaHOBJIEHO, YTO 0OpabOTKON BOJIBI
KOaryJIstHTaMd MO>KHO ycTpaHuTh 10 80-90% BemiecTB, 00ycCIaBIMBaOIIUX [IBETHOCTD.

JUia  yBenn4eHMs] pa3Mepa XJIONBEB M YCKOPEHUS UX OCAKICHHUS HCIOJIB3YIOT
(bIOKYISAHTHI, HANOOJIEe PACTIPOCTPAHCHHBIM U3 KOTOPBIX ABJISFOTCS Tosiakpuiiamug (ITAA).

[TAA (monmaxkpuiaaMuia) — COMOJMMEP MOHOAKpUJIaMHIa M COJiel aKpUIOBOW KHCIIOTHI.
Ero monexynbl BRITAHYTHI B LIenouKy. OHHM CIIOCOOHBI TUCCOLMUPOBATH KaK MO KHUCIOTHOMY, TaK
U 1 IEJTOYHOMY THITy B 3aBUCUMOCTH OT pH cpenpl.

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

IIpu opranu3zanyy M NpOBEAEHUM 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 MaTepuaJIbl
Boponka quamerpom 50-80 Mm;
PacTtBop runpokcuna HaTpus KOHUEHTpanuei 1 Mob/m;
KucnoTHsIi kpacuTenb — 3e1€HBIN aHTPAaXUHOHOBBIN 2,5%-HbIN pacTBOD;
Memainka;
IMumerkn Ha 1 M — 5 ., Ha S Mo u 10 Mt — mo 1 1.
[Mommaxpwunamun 0,1%-HbIH pacTBOD;
ITpobupka Ha 10 MaT ¢ METKOH «5» AJIs KOJIOPUMETPUPOBAHUS;
[Tpo6upku Ha 10 M 1711 TPUTOTOBIIEHUS HIKAJIBI 0OOPA3I[0B OKPACKU WM IJIEHOYHAS
mikana oopa3ioB okpacku «KucnotHsiit 3enénblii kpacutenby (5-50 mr/i);

9. Crakan Ha 50 M,

10. Cynbdar amomunust 10%-Hblil pacTBOD;

11. ®unbTphl «CUHSA JIEHTA»;

12. Humuaap Ha 500 M (BeicoTa mpuMepHo 360 MM, JuameTp mpuMepHo 46 Mm).
Yka3zaHus o TexHuke 0e30MaCHOCTH
Hcnonb3yeMble Mpu BHINOJHEHUM aHalIM3a pacTBOPBI, PEAKTHB, IOCyJa WU ApyTue
COCTaBHbIE YAaCTH KOMILJIEKTA JOJKHBI OBITh MTPEIBAPUTEILHO OCMOTPEHBI.

NN R =
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IIpu ocMoTpe poOBEPSIOT:

1. [lenoCcTHOCTh U TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

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

3. CooTBeTCTBHE BBIOPAHHOTO JJISi UCIHOJb30BAaHUS PEaKTHBa (pacTBOpa) WM MOCYIbI
TpeOOBaHUSAM METOAMKM aHANM3a, T.€. HAIWYME XOPOLIO M OJHO3HAYHO YMTAEMON ITHUKETKH,
METOK Ha MEpHOM MOCYJE U T.II.

Ilocne mpoBeneHus aHanaM3a MEpHBIE CKISHKM M IUIETKU CJIEIYyEeT MPOMBITH UYUCTON
BOJIOM, CKJISTHKM C PacTBOpaMH HEOOXOAMMO I'€pMETHYHO 3aKpBITh M YJIOXKHUTH B MECTa JJIS UX
XpaHEHHUS.

Bxondmme B cocTaB KOMILJIEKTa PEaKTHUBBI T€PMETHYHO YINAKOBAaHbI BO (DIAaKOHBI M HE
IIPEJICTABISIIOT ONACHOCTU TIPU XPAaHEHMHM. XOTb KOMIUIEKT HE COJEPKUT SIOBUTBIX M
CHJIBHOJICUCTBYIOIINX BEILIECTB, MpU paboTe C KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCA
OCHOBHBIMM TpaBHJaMH O€30MaCHOCTH, MNPEIyCMOTPEHHBIMH JJsI paboOT B XHMHYECKOM
naboparopuu. B wactHOCTH, pu paboTe B 1a60paTOpUN HE JOITYCTUMO:

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

2. [IpunsTre nuuM (MUTHA);

3. Basixanue Bo3/lyXa M XUMHKAaTOB, OCOOCHHO MMEIOILINX PE3KHi 3amax 1 HaXOAALINXCS B
MEITKOKPUCTAJUTMYECKOM COCTOSTHUH (00pa3yIomux MblIb);

4. Tlpu paboTe €O CTEKISAHHBIMH M3ACTUSAMH W TOCYIOH HEOOXOJUMO COOI0aaTh
OCTOPO’KHOCTh BO M30€XkKaHHE ITOPE30B.

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 TaMITOHOM (cayipeTKO#, BETONIbI0 M T.I.), MECTO TOTMaJaHUs
OOMJIBHO MIPOMBITh CTPYEH BOABI M BEIMBITH C MBLIOM.

Oco0eHHO omacHbl KHCJIOTHI MPH MONaJAaHuU B Ia3a. B aTom cimydae ria3za HE0OXOIUMO

HEMEIJICHHO 0OWIBbHO MIPOMBITH HE CUJIBHOU cTpyei BOJIBI, 3aTeM
2%-HBIM BOJTHBIM PAaCTBOPOM COJIBI U CPOYHO OOPATUTHCS K Bpady-CIICIIUATUCTY.
3aganus

JlanHast paboTa BBITTOIHSAETCS B HECKOJIBKO JTAIOB, KOTOPBIE MPOBOISTCS B COOTBETCTBUU
C IPUHSTHIM MPENOIABATENIEM IJIAHOM.

1. Ha mepBoM »Tame TPOBOIUTCS OCBOCHHUE METO/A KOATyJISAIHH, BKJIOYas MPoOHOE
MIPUTOTOBJIEHUE PACTBOPOB 3arpsI3HUTENS U KOATYJISHTA.

2. Ha BTOopoMm sTame mpoBOIAT pabOThl ¢ pabOYMMH PACTBOPAMH 3arpsi3HUTENS U €ro
KOaryJisiuio.

3. Ha Tperbem nsTame mMpoOBOAAT KOHTPOJIH IOTHOTHI OYHCTKH, OIEHWBAs BHU3YaJbHO
MHTEHCHUBHOCTb OCTATOYHON OKPACKU PacTBOPA KPACUTEIIEM.

4. Ha geTBEpTOM 3Tare MpoBOAAT OLIEHKY d(PPEKTUBHOCTh OYNCTKHU.

MeToauka npoBeeHus padboTbl

Ilpucomosnenue cmanoapmuoll cepuu pasgeoeHuti pacmeopa Kpacumeius 3e1éH020
AHMPAXUHOHOBO20

[IpuroroBaeHue 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
JTUCTUIUTUPOBAHHOM BOJIOM.

[IpuroroBnenue pabodyero pacTBopa KOHIEHTpalmen 50 Mr/a

1,0 MJI OCHOBHOTO pacTBOpa MOMEIIAIOT C MOMOIIBIO MMUIIETKH B MEPHYIO KOJIOY U TOBOJIST
00BéM pactBopa 10 500 M aucTwiMpoBaHHOM BojoW. IlomyuyeHHBI pacTBOp uUMeeT
KOHIIEHTpaluto 50 Mr/i.

[IpuroroBaeHUE MIKATbI TATOHHBIX OKPAIIIEHHBIX PACTBOPOB

PaGouuii pacTBOp HCIONB3YIOT AJsi MPUTOTOBICHUS IIKAIbl ITAJOHHBIX OKPAIICHHBIX
PacTBOPOB TSl BU3YaJIbHOTO KOJOPUMETPUPOBAHMSI MPU MPOBEPKE TOYHOCTH aHanmu3a. [llkamy

40



MPUTOTABIMBAIOT B MPOOUPKaX C METKOH «5 MJD» COTJIACHO AJITOPUTMY, TPUBEICHHOMY B
Tabnuie 16.

Tabnuma 16. AJATOpUTM NPUTOTOBIEHUS IIKAJIbl ATAJOHHBIX PACTBOPOB CEPHUH DPa3BEACHUUI
KpacuTeJIsl 3eJIEHOT0 aHTPAXUHOHOBOTO.

HaumeHnoBaHue pacTBopa U NMOPSJIOK €ET0 KonnuecTBo pacTBopa, Mil

HCIIOJTH30BaAHUS Howmep stamonHoro pactsopa (mpoosl)

1121314567189 ]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
KOHIeHTparmei 50 mr/a

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

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

IIpuecomosnenue 10%-nozo pacmeopa cynivpama anomunus

B3Bemennyto Ha Becax HaBecky (39,00+0,01 1) amtomuHus cynbdara 18-BomHOTO
(Al(SO4); x18H,0), xu, 'OCT 3758-75 mnomemaiorT B KonlOy, pacTtBopsitoT B 160 wmu
JTUCTUJUTUPOBAHHOMN BOJIBI.

IIpuecomosnenue pacmeopa cudpoxcuoa nampus (1 monw/n)

B3Bemennyto Ha Becax HaBecky (40,00+0,01 1) ruapokcuna natpus, x4, ([OCT 4328)
MOMEIIAIOT B MEPHYI0 KOJIOY, pacTBOPSIOT B IUCTHJUIMPOBAHHOW BOJE M JIOBOIAT OOBEM
pactBopa 10 1000 mMa aucTrwuMpoBaHHON BoAou. [lomydeHHBII pacTBOp UMEET KOHUECHTPALIMIO
1 mMoub/m.

Ilpucomoesnenue pacmeopa I1AA

B3gemennyto Ha Becax HaBecky (1,5040,01 r) rems ITAA (TY 6-01-1049-92 uszm. 1-4)
pactBopsitoT B 100 M AMCTUIUIMPOBAHHOM BOJBI B CTakaHe BMeCTUMOCThIO 400 M mipu
UCTIONB30BAHUU  JJIEKTpoMemiainkud.  [loJydeHHBII  pacTBOp  WMEET  KOHIIGHTPAIIHIO
npubau3uTensHo 0,1%.

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

1. B mumunaap waneiite 200-300 mur BOAONMPOBOJHOW BOMABI, M00ABHTE W3 CKISHKHA C
pacTBOPOM KpacuTeNsl MUIeTKoW | Mi kpacurtens, aoBeaute Bomoi mo metku (500 mur) u
nepeMenIaiiTe A0 Moy4eHus paBHOMEPHO OKPAIIEHHOTO pacTBopa (KOHIIEHTpAIHs KpacuTens B
pactBope cocTaBuT 50 Mr/im).

2. B arot pactBop mumerkoit BBeautTe 1,0 Mu pactBopa rumpokcuaa Hatpus NaOH (1
MOJIb/TT JKBUBAJICHTa), TepeMelnaiite W Ao0aBbTe mnwHmeTkod 1,5 M pactBopa cynbdata
amroMuHus Al,(SO4); 1 THTEHCUBHO TIepeMennBainTe B TedeHre 2 MuHyT. [Ipu 3Tom B pacTBOpe
MOSIBIISIIOTCSL MEJIKUE XJIOMbs MpoAyKToB ruapoin3a Alx(SOs);, a MHTEHCUBHOCTH OKpPACKU
YMEHbBIIIAeTCsl.

3. Jlanee B UMIMHApP NHNETKOM no6aBbTe 2 M pactBopa I[IAA U MemneHHO
MepeMeNInBailTe B T€YEHNE | MUHYTHI.

4. OcrtaBbTe cucteMy B mokoe Ha 15-20 munHyT, Habmr0Aas1 32 0Opa30BaHUEM J1OCTATOYHO
KPYTMHBIX, TOCTENIEHHO OCAKIAIOUINXCS XJIOTBEB.

Pucynok 26. CxeMa 0YMCTKH BOJbI KOATryJIAIIMEH
Konmponv nonnomsr ouucmku (cxema KOHMpONs NOJIHOMbL OYUCMKU NPeOCmAasNeHa Ha
pucynke 27)
1. Yepes 15-20 munyT numnetkoit otdepute 10-20 M BOJBI M3 BEpXHEH YaCcTH LMIMHAPA C
HAaUMEHBIIUM coJiep)kaHueM TBEpPAOW ¢a3bl, OTPUIBTPYHTE B CTEKISHHBIA CTakaH dYepes
OyMakHBIN GUIIBTP, COOMpasi 00ECIBEUEHHYIO BOIY B CTaKaHe.
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2. KonopumeTrpudeckyro NMpoOHpKY CIOJIOCHUTE HECKOIBKO pa3 OOECIIBEYEHHOU BOJIOM,
HaJsieliTe B He€ 10 METKH 00eclIBEUeHHYIO BOy (5 MJT) U CPaBHUTE OKPACKY BOJIbI C KOHTPOJIBHOM
KO, BBIOUpast OMIKaNIINiA 10 XapakTepy OKpacku oOpasel] MIKabl.

Oxkpacky HabmomaiTe cOOKY MpHU JOCTATOYHOM OCBEIICHHWH. J[JI1 TOBBIMIEHUST TOYHOCTH
U3MEPEHUs HCIIONb3yiTe (POTOKOIOPUMETP

] “ ] ]
)-J Ko MTPa MR, M

N

Tunosan NaBopaTopUn “S3OC

Pucynok 27. Cxema KOHTPOJISI TOJIHOTHI OYHUCTKH
Conep:xaHue oT4yeTa

PesynbraT aHanm3a npeAcTaBbTe B BUJE:

«ONU3KO K KOHYEeHmMpayuu Kpacumens _ MA/y.

B cinydae okpacku mpoObl, COOTBETCTBYIOIIEH NPOMEXKYTOYHOM OKpacke o00pasloB,
pe3yNbTaT aHaJu3a MpeICTaBIsiTe B BUIE:

«KOHYeHmpayus kpacumens om 00 ___ MA/y.

[Ipn HEoOXOIMMOCTH TOBTOPUTE OIpeneieHHe, cielailTe BbBIBOJ 00 3(PQPEKTUBHOCTU
o0eclBeYMBaHMS BOJIBI.

Oyenxa 3¢hghexmugnocmu ouucmru
OddekTHBHOCTh 00ECIBEUNBAHHS OMPELCISICTCS 110 BEJIMUNHE CTEMIEHN OYHCTKU:
o= (co—c)/ co, (12)
i Co M C — COZIepKaHUe KPAacUTeNs 10 U NOCTIe OYUCTKH, MI/J.
[locne mnoBeneHus omnbiTa UWIMHAP, MEMIAJIKY, IUNETKU, BOPOHKY, CTakaH U
KOJIOPUMETPUIECKYIO TIPOOUPKY MMPOMOMTE YUCTON BOJIOH, & CKIISTHKHA C PACTBOPAMH KpPaCUTEJI,
Al (SO4)s, NaOH, [TAA repMeTHYHO 3aKpOWTE.

KoHnTpoJbHBIE BOPOCHI

1. Kakoii mporiecc Ha3bIBaeTCs KOAryJisaiuei?

2. Ha kakoW cTajguu KOAaryJsIMH TMPOTEKaeT OOECIBEUYMBAHUE BOJBI, a HAa KaKOH —
OCBETJICHHE?

3. Kakoe BermiectBo o0pa3yercs B pe3ynbrate ruaponusa Al(SO,4); B HelTpanbHO# cpene?

4. KakxoBo HazHayeHHE (PIOaKyISIHTOB?

5. 3aueM B pacTBOp KpacuTens (CTOUYHOW BOABI) Mepel J00aBIEHHMEM KOaryJsHTa
N00aBJISIOT OIpeieJIeHHOE KOJIMYECTBO TMIPOKCH 1A HATpusi?

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

1 IIpoxopog, b. b. CornmansHas skosorus : yaeOHuK a1 By30B / b. b. IIpoxopos. - M. :
Axagemusi, 2012. - 413 c. - (Bricuiee npodeccuonanbHoe oOpa3oBanue). - bubnuorp.: c.
407-409.

2 CtpaxoBa, H. A. Dxonorus u npupogonois3oanue : yued.mocooue / H. A. Ctpaxona, E.
B. Omenbuenko. - PoctoB H/]] : @enukc, 2011. - 253 c. : wi. - (Beiciee oOpa3oBanue). -
bubnuorp.: c. 253.

JlonoIHMTeIbHAS JIUTepaTypa:
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1 JIozanosckas, M. H. Dxonorust u oxpana 6uochepsl Ipu XUMHUECKOM 3arps3HEHUH :
yue0.mocobue mis By30B / W. H. Jlozanosckast, JI. C. Opnos, JI.LK. CagoBHuKOBa. - M. :
Bericmrast mikoia, 1998. - 288 c. : . - bubnuorp.: ¢.285

2 Mapeoun, B. K. TIpoMmbiiennas 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. Okonorus : yueOnuk / M. A. [lunos. - U3x. 4-e, crep. - M. :Briciias
mkosa, 2003. - 512 c. - bubnuorp.: c. 510.

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

3 http://catalog.ncstu.ru/ — 37ME€KTPOHHBIN KaTaIOT aCCOLUAIUH JIEKTPOHHBIX OMOINOTEK
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 «DyHIaMeHTaNIbHbBIE TPOOIEMbI

OLCHKH COCTOAHHA S3KOCUCTEM U SKOJIOTHYECKOI'O HOPMHUPOBAHUS))

JlabopaTopnas padora 4. OuncTKa BO3AyXa OT JMOKCHAA yriepoaa abcopouueit

Ilenp pabotsl: M3yuyeHue paboThl aOCOpOLMOHHOM YCTAaHOBKM IO OYMCTKE BO3JyXa OT
IMOKCU/A YIIIEPOAA.

Teopernyeckas 4acThb

AOcopOrmeil Ha3bIBAIOT MPOIECC TMOTJOMIEHUS Ta30B WM MapoB W3 Ta30BbIX WIH
Mapora3oBbIX CMECEH KUJAKUMU MOTIIOTUTEIIIMH — a0CcopOeHTaMU.

@dwusznueckass aOCcopOIMsi COMPOBOKIAETCS PACTBOPEHHEM IMOTJIOMIAeMOro Trasza 0e3
XUMHYECKOTO BO3JCHCTBUS C abcopOeHToM. Eciam mornmomEHHOE BemecTBo o0pasyer ¢
abcopOeHTOM XMMHYECKOEe COeTUHEHHE, TO TAKOH MPOIecC HAa3bIBAIOT XEMOCOPOIHEH.

dwusndeckas adcopOuus B OOJBIIMHCTBE CIydaeB OOpaTHMa, YTO IMO3BOJISIET BBIJCITHTH
MOTJIOMIEHHOE BEIIECTBO U3 MOTJIOTUTENS U MOBTOPHO €ro UCMOab30BatTh. [Iponecc BblaeneHus
BEIECTBA U3 MOTJIOTHTENS Ha3bIBACTCS JECOPOIHEH.

B npowmsbliieHHOCTH Tpoliecchl abCOpOIMM MPUMEHSIOT ISl M3BJIEUEHHUS U3 Ta30BbIX
CMecel pa3MYHBIX KOMIOHEHTOB. Kpome Toro, abGcopOuus mpuUMEHSETCs] I OYHCTKH OT
BPE/IHBIX MPUMECEei Ta30BBIX MOTOKOB, BHIOPACKIBAEMBIX B aTMOC]eEpy.

PacTBOpuMOCTB M3BJIEKAEMBIX U3 Ta30BBIX CMECE KOMIIOHEHTOB 3aBUCUT OT CBOWCTB rasa
U TOTJIOTUTENS, COCTaBa ra30BOM CMECH, JIaBJIEHHsS W TeMmmeparypbl. PacTBopumocTh raza B
KHUJIKOCTH YBEJIMUMBACTCS C MOBBIIIICHUEM JaBJICHUS U CHUKECHUEM TEMIIEPaTypHI.

AOGcopbrusi — MaccOOOMEHHBIN MpoIiece, MO3TOMY JABIKYILEH CHUJION SIBISETCS Pa3HOCTb
KOHIICHTpAIIMi MOTJIOIIAeMOr0 BEIIECTBA B Ta30BOM U KUIKOM (ha3ax.

Baxxnoe 3HaueHme IS OYMCTKM  Ta30BBIX  BBHIOpOCOB  uMeeT  abcopOrus,
COIIPOBOXIAMOIIASACS XUMHYECKON peakmueid. Eciu peakmusi mporekaer B xkuakou daze, To
4acTh MOATYIIAEMOIr0 BEIIECTBA MEPEXOJUT B CBSI3aHHOE COCTOsIHME. [Ipu 3TOM KOHILEeHTpauus
CBOOOJTHOTO KOMIIOHEHTa B JKHJIKOCTH MEHbIIE, YeM npu (¢U3HUecKoi adbcopOIuu.
CrnenoBatenbHO, YBEJTMUMBACTCS PAa3HOCTh KOHIIEHTPAIUI BEIIECTBA B Ta30BOU U )KUIKOH (azax,
T.€. IBMKYIIAsl CHJIA TIPOIIecca, YTO MPUBOAMT K YCKOPEHHUIO abcopOImH.

Anmapartsl A7s IpoBeAeHHUs a0COPOIIMOHHBIX MPOIIECCOB HA3BIBAIOTCS abcopOepamu.
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[Iupokoe pacnpocTpaHeHHE B IMPOMBIIUICHHOCTH MOJIYYMIM HacaJo4yHble abcopOepsl,
KOTOpBIE TPEACTaBIsAIOT COOOW KOJIOHHBI, 3alOJHEHHbIE HACaAKOM — TBEPABIMU TeEIaMH
pa3nu4yHoil PopMBI.

AOGCOpOEHT cTekaeT Mo HacaJKe BHU3 TOHKOW KHMJIKOW MIIEHKOH, 00pa3yio MOBEPXHOCTb
KOHTaKTa C ra30M, KOTOPbIi MOJHUMAETCSI BBEPX 110 KaHAJIaM MEXy 3JIEMEHTAMH HAaCaIKH.

[lenpto paboThI sBISETCA JEMOHCTpaIusi paboTel abcopbOepa MO OYUCTKE BO3AyXa OT
JUOKCHJIA YTJIEpOJIa.

Ocobennocmu 8binoHeHUs pabom ¢ UCNONb308AHUEM UHOUKAMOPHBIX MPYOOK

[Tpu pabGoTax ¢ MCHONB30BAaHUEM HHIMKATOPHBIX TPYOOK JJIsi KOHTPOJIS KOHIEHTpaLuit
IUOKCHJIa yriepojaa cielyeT HMMeTh B BHJIYy, YTO HWHIUKATOpPHbIE TPYOKH MPUMEHSIOTCS
coBMmecTHO ¢ acnupatopoMm HII-3M wmnm ananormunoro tuna. Kpome Toro, skcrnpecc-aHanus
KOHIEHTpAallud JMOKCUA yIjepoJa HOCUT XapakTep U3MEpeHMs, T.€. BbIIOJIHSAETCS
KOJINYECTBEHHBIM METOJIOM. J1Jisi MPaBUIILHOCTH BBIMOJIHEHHS J1abopaTopHOi paboThl U pacuéra
3¢ (HEKTUBHOCTH OYHCTKH YCTAaHOBOK HEOOXOIUMO MPaBUIIBHO BBINOJHATH ONEpaly 3KCIpecc-
aHaJIn3a.

WNuaukaTopHble TpyOKH ISl SKCIIpEcCc-aHaln3a JUOKCHAA YIIepoJa SBISIOTCA TpyOKamu
KoJIopuMeTpuueckoro tumna. [IpuHIuN ux IEeHCTBHS OCHOBaH Ha (MIBTPALUU 3arps3HEHHOTO
BO3[lyXa uepe3 HaMOJHUTENb WHIUKATOPHOM TpyOKM (MHOUKATOPHBIM MOPOILIOK) MpHU
IIPOCACBIBAHUU €T0 € MOMOUIbI0 Hacoca-nmpooooTOopHUKa. [Ipr 3TOM MPOMCXOAUT MOTJIOIIEHUE
oTpesieNIieMOro KOMIIOHEHTA U3 BO3/lyXa U U30upaTesbHas XUMUUECKas peakiis ¢ HAaHECEHHBIM
Ha HaIMlOJIHUTENb PearecHTOM, PUBOASAIIAs K 00pa30BaHUIO OKPAIIIEHHBIX MPOYKTOB.

[Ipy wWCMONB30BAHUM  KOJOPUCTUYECKOM HMHIMKATOPHOM TPyOKM KOHLEHTPALUIO
OIIPENENIAIOT MO JJIMHE MNpOpearupoBaBIIero (M3MEHUBLIETO OKPACKY) CJIOS MHIMKATOPHOM

MacChl, OTPaHMYEHHOTO HAYaJIOM IIKaJIbl U BHEIIHEH rpaHUIed okpameHHoro cios (PucyHox
28).
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Pucynox 28. Konmopuctuueckas ”HANKATOpHAs TPyOKa:
a — YCTPOMCTBO: [/— KOpIyC; 2 — HANIOJIHUTENb; 3 — MEPETHKKA; 4,5 — TAMIIOHBI; 6,7 —
3arasiHHbIE KOHIIBI;
6 — IPUHIUN JIeHCTBUS (ONpeieseHre KOHIEHTPALlMU M0 JUIMHE U3MEHHUBIIETO OKPACKy
CJI0Sl HATIOJTHUTEJIA).

Acniuparop mpeaHa3zHaueH NI MPOCAChIBaHMS 33aJaHHOTO 00bEMa MpoOBI BO3MyXa yepes
WHIUKaTOpHBIE TpyOKH. B mabopaTopHoit paboTe UCTIONb3yeTCsl B KaYeCTBE aclUpaTopa pyuHon
nopurHeBoi Hacoc-mpo6ooToopuuk HII-3M nubo acnupatop aHAJIOTMYHOTO THUIIA.

Pabora acnmparopa HII-3M (PucyHox 29) ocHoBaHa Ha CO34aHMU pa3psDKEHUS B
WWIMHApe (2) mpu mepemenieHud MmToka (3) W 3aloIHEHUWM UWIMHIpa Ta30BOM Cpenoi,
MOCTyNaroed Yepe3 UHIUKATOPHYIO TPYOKYy, YCTAaHOBJIEHHYIO B YIJIOTHUTENIbHYIO BTYJKY (4)
Ha Hacanke (1). [Ipu mpuBeneHun acnupaTtopa B UCXOJHOE MOJOKEHUE U3 IMIMHIPA BBHIXOIUT
yepe3 0OpaTHBIN KilamaH.

Pucynox 29. Baemnnii Bua acrmparopa HIT-3M:
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1 — Hacazaka; 2 — IMIUHJP; 3 — MITOK; 4 — YIUIOTHUTENbHAs BTYJIKA; 5 — CUTHAJIbHOE
YCTPOMCTBO (MHIMKATOP 3aBEPIICHUS IPOCOCca)

OtBepctue Ha Hacaake acrmmpaTtopa HII-3M mpenHazHadeHO Ui BCKPBITHS 3alasHHBIX
KOHIIOB WHJIUKATOPHOU TPYOKH.

Acnupatop cHa0XKEH CUTHAIBHBIM yCTPOWCTBOM — HHIUKATOPOM 3aBepIlIeHuUs mpococa (5)
JUIS KOHTPOJISI OKOHYAHHUS MPOCAChIBaHUSA MPOOBI, MPEICTABISIOMNUM €000 KOHTPOJIBHYIO.
MeMOpaHy, 3aKpeIUIEHHYIO TI0J] CMOTPOBBIM OKOIIKOM. [Ipu co3manuu pa3pekeHus: B MUIHHIPE
KOHTpOJIbHasg MeMOpaHa Imporudaercs M NpU 3TOM K3 CMOTPOBOIO OKOIIKA IPOTMagaeT
n3oOpaxenue uy€pHoit Touku. [lpyu ypaBHUBaHUM JaBIEHUS BHYTPU LMIMHIPA ¢ aTMOC(EpPHBIM
JaBJieHHeM MeMOpaHa BO3BpallaeTcs B UCXOJHOE MoJiokeHue. [Ipi 3ToM B CMOTPOBOM OKOIIIKE
MOSIBIISIETCS. M300pakeHne YEPHOM TOUKH, CBUACTEILCTBYIOIIEE 00 OKOHYAHWM MPOCACHIBAHUS
po0OBI Yepe3 HHANKATOPHYIO TPyOKy.

[lepen wauamom pabOTBl HEOOXOAMMO TMPOBECTH BHEIIHUKA OCMOTP U MPOBEPKY
paboTOCIIOCOOHOCTH acmupaTopa.

[Ipy BHEmIHEM OCMOTpPE BBIABISAIOT TMPU3HAKA HEMPHUTOJHOCTH (IMOTEpU KauecTBa)
WHIUKATOPHBIX TPYOOK, K KOTOPHIM OTHOCSTCS:

® ICTEK CPOK TOJTHOCTH TPYOOK;

® 00JI0MaHbBI KOHIIBI TPYOKH WK OJIMH U3 HUX;

® pacchlllaH HalOJIHUTEb;

® IMEIOTCS CJIE/Ibl BJIary HA BHYTPEHHEH MOBEPXHOCTU TPYOKH;

¢ I3MEHIJIACh TIepBOHAYaIbHAs (CUPEHEeBO-Troy0as) OKpacka HalOJTHUTEIS.

[Ipu mpoBepke pabOTOCHOCOOHOCTH acmuparopa MpPeIBAPUTENFHO TPOBEPSIIOT Ha
TFepMETHYHOCTh. JlJI1 9TOr0 MpOBOAAT MPOOHOE MOKAYMBAHHE BO3yXa, 3ariIyIIMB OTBEPCTHE
BXOJ/Ia BO3JyXa KakKUM-JIMOO CIOcOOOM, HAmpUMEpP, HEBCKPBHITOM WHAMKATOPHOW TpPYyOKOM.
[IpoGHOE moOKauMBaHME BO3/AyXa BBIMOIHSIOT aHAIOrMYHO paboueMy. O TepMETHUHOCTH
acnupatopa HM-3M cBuzaerensCTByeT BO3BpallleHHE MOPIIHS B MCXOJHOE IOJIOXKEHHE I10CIIE
€ro BBITATUBAHUS U3 KOpITyca MPUMEPHO Ha 1/3 IIMHBI IITOKA.

[Ipy BBINOJHEHUM SKCIIpECC-aHAIM3a JIMOKCUAA YIJepoja WHAMKATOPHBIMU TpyOKamu
cienyer oOpaTUTh BHUMAaHHE HA MPaBUWIBHOCTh MOJCOCIMHEHUS TPYyOOK K acmupatopy H
MOJIHOTY TTOKAUMBAHUSI.

Jlns Gonee moIpoOHOT0 03HAKOMJICHHSI C MPABUJIAMH BBITTOJIHEHHUS ONepaliuii HE00X0UMO
BHUMATEJIbHO O3HAaKOMMUTBCS C OKCIUTyaTallHOHHOM JOKyMEHTAallMe Ha acnuparop H
WHAUKATOPHBIE TPYOKH.

O6opynoBaHue U MaTepuaJIbI
AOGcopOIIMOHHAs KOJIOHKA;
Acnupatop tuna «Hacoc-npobooroopuuk HIT-3M» win aHanmoruyHslii;
Bonoctpyiinblii Hacoc;
Saxum;

5. Unguxatopusie Tpyoku THU-[CO,-2% o00] wunm aHamoruyHble IS OMpeereHUs
nuokcuja yriepona — 1 ym. (20 mr.);

6. KapGonat natpwust — 1 kr;

7. KonoOsr K-1-100-29-32 — 2 wt.;

8. Hacanka (Konbua Pammra) — 100 cm?;

9. IlpoOka crexnsiHHast 29/32 ¢ TpyOKoi;

10. ITpoOka crexnsHaHas 29/32 ¢ 0TBOIOM;

11. TpexxomoBoii kpaH — 3 1T.;

12. Cocyn Mapwuortra;

13. Croiika-1ITaTUB 751 KPETJICHUS 3JIEMEHTOB YCTAHOBKH;

14. TpyOka coenuHUTENbHAS] CUTUKOHOBAS.

Yka3anus no TexHuke 0e30MaCHOCTH
Hcnone3yemble TpU BBIMOJIHEHUHM aHAIW3a PAcTBOPBI, PEaKTHUB, MOCYyAa W JPYyTUe
COCTaBHBIE YAaCTH KOMIIJIEKTA JOJKHBI OBITh MTPEBAPUTEIILHO OCMOTPEHBI.

45

e



IIpu ocMoTpe poOBEPSIOT:

1. [lenoCcTHOCTh U TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

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

3. CooTBeTCTBHE BBIOPAHHOTO JJISi UCIHOJb30BAaHUS PEaKTHBa (pacTBOpa) WM MOCYIbI
TpeOOBaHUSAM METOAMKM aHANM3a, T.€. HAIWYME XOPOLIO M OJHO3HAYHO YMTAEMON ITHUKETKH,
METOK Ha MEpHOM MOCYJE U T.II.

Ilocne mpoBeneHus aHanaM3a MEpHBIE CKISHKM M IUIETKU CJIEIYyEeT MPOMBITH UYUCTON
BOJIOM, CKJISTHKM C PacTBOpaMH HEOOXOAMMO I'€pMETHYHO 3aKpBITh M YJIOXKHUTH B MECTa JJIS UX
XpaHEeHUsl.

Bxondmme B cocTaB KOMILJIEKTa PEaKTHUBBI T€PMETHYHO YINAKOBAaHbI BO (DIAaKOHBI M HE
IIPEJICTABISIIOT ONACHOCTU TIPU XPAaHEHMHM. XOTb KOMIUIEKT HE COJEPKUT SIOBUTBIX M
CHJIBHOJICUCTBYIOIINX BEILIECTB, MpU paboTe C KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCA
OCHOBHBIMM TpaBHJaMH O€30MaCHOCTH, MNPEIyCMOTPEHHBIMH JJsI paboOT B XHMHYECKOM
naboparopuu. B wactHOCTH, pu paboTe B 1a60paTOpUN HE JOITYCTUMO:

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

2. [IpunsTre nuuM (MUTHA);

3. Basixanue Bo3/lyXa M XUMHKAaTOB, OCOOCHHO MMEIOILINX PE3KHi 3amax 1 HaXOAALINXCS B
MEITKOKPUCTAJUTMYECKOM COCTOSTHUH (00pa3yIomux MblIb);

4. Tlpu paboTe €O CTEKISAHHBIMH M3ACTUSAMH W TOCYIOH HEOOXOJUMO COOI0aaTh
OCTOPO’KHOCTh BO M30€XkKaHHE ITOPE30B.

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 TaMITOHOM (cayipeTKO#, BETONIbI0 M T.I.), MECTO TOTMaJaHUs
OOMJIBHO MIPOMBITh CTPYEH BOABI M BEIMBITH C MBLIOM.

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

[Ipy moAroToBKE W MPOBEACHUM AHAJIU30B C NPUMEHEHHWEM HWHAMKATOPHBIX TPyOOK
OCHOBHBIM (DaKTOPOM OIACHOCTHU SIBJISIETCSI TPABMUPOBAHUE KOKU PYK U TJ1a3 OCTPHIMH KpasMu
TpyOOK MJIM OCKOJIKAMHU CTEKJIa MPU BCKPHITUU M COCTUHEHUH CTEKIISTHHBIX TPYOOK.

Jlig mpenoTBpalleHrss TPaBMUPOBAHUS TPU BCKPBITUU CTEKJISHHBIX TPYOOK 3arasHHbIE
KOHIIBI CJIEJyeT OTJaMbIBaTh OCTOPOXKHO, 4TOOBI M30€XaThb MOpPE30B U IMOMAJaHHUs OCKOJIKOB
cTekna B riasa. [Ipu mojcoeMHEeHNH U OTCOEAMHEHNN BCKPBITON TPYOKH €€ cilenyeT IepiKaTh
KaK MOXHO OJMKe K KOHILy, BCTaBJIIEMOMY B acIUpaTop, u3deras Mpu 3TOM CHIIBHOTO HaKuMa
Ha TpyOKY U CIlaBIUBaHUs €€ pyKaMHu.

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

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

IIpn nomagaHuM MHOPOAHOTO TEJa B IJla3a MHOIOKPAaTHO IPOMOWTE MOPakEHHOE MECTO
notouHod Bogou. [Ipum mopezax Kkpas paHbl o0O0paloTaiiTeé AaHTUCENTHKOM U 3aKpoHTe
CTePWJIBHBIM IIIacThipeM WM OuHTOM. [IpM TOMagaHuM OCKOJKOB CTEKJIA MO KOXY WIH
CHJIbHBIX MTOpe3ax o0paTUTech K Bpauy.

YTUIU3UpOBaTh HMHIUKATOPHBIE TPYOKH (MCIOJB30BaHHBIE OO C HMCTEKIIMM CPOKOM
TOJHOCTH) CJIeJyeT TOJIbKO B CIleluaibHble MYyCOpHble KOHTeiHepbl. He BbIOpachiBaiiTe
UCTOJIb30BaHHbIE TPYOKH B BOJY M HE OCTaBJIINTE MX B MECTE NMPOBEJICHUS aHATN3A.

3ananus

YcraHoBka Ul JaHHOM JabopaTopHoil paboTsl (Pucynok 30) cOCTOUT M3 CTEKISTHHOTO
abcopOepa (4), 3anomHeHHOTO Hacaakou (5). OuumniaemMbliid BO3AyX U3 MOMEIICHUS MTOCTYIAeT B
abcopOep uepes mryuep (8) u TpéxxoaoBoi kpaH (9).
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[Tpumeuanue: B cocTaBe HabOpa BO3MOXKHO MCIIOJIB30BAHNE TPOWHUKA C 3a)KUMaMU BMECTO
TPEXXOI0BOI'0 KpaHa.

Pucynok 30. AGcopOuoHHast ycTaHOBKA:
a — yCTaHOBKA Ha IITaTHBax B cOOpe; 6 — cxeMa YCTaHOBKHU.

[Ipy HemOCTaTOYHOW KOHIEHTpAMK TUOKCHAA YTJEpoJa B BO3IYyXE €ro COJepKaHhe
MOJKET OBITh YBEJIMYEHO, HAalpuMep, MpHU B3aUMOJCHCTBHM Mejla WIM Mpamopa U pacTBopa
000 KHCIIOTHI, KOTOPBIC MIOMEIIAI0TCS B KOHUIECKYIO Kooy (7).

AOGcopbent moctymaer B abcopOep u3 cocyma Mapuotra (11), cTekaer mo Hacaake H
cobupaercst B koibe (6). Konerr TpyOku B K0JIOE JTOJDKEH HAXOMUTHCS TOJI YPOBHEM JKUIKOCTH
IUIs TOTO, YTOOBI MPEAOTBPAaTUTh MoAcoc Bo3nyxa. B KauectBe moriorurens ucnonszyercs 5-
10%-Hb1ii BOIHBIM pacTBOp KapOoHata Harpus. OUMIEHHBIH OT AMOKCHIA YIIepoAa BO3AYX
oTBOAMTCA U3 abcopOepa yepe3 TpExxoaoBoii kpaH (3) u mryuep (2), KOTOPBII COeqUHSIETCS C
moOyUTENIeM TATH, HapuUMep, BoAoCcTpyitHbIM HacocoMm. IlItyrepsr (1 u 10) cayxat mis oroopa
po0 BO3AyXa Ha aHAIIU3.

JanHas paboTa BBIMOJHSAETCS B HECKOJBKO ATAIOB, KOTOPHIE MPOBOJISATCS B COOTBETCTBHU
C MIPUHATHIM IPEroaBaTeseM IIIaHOM.

1. Ha mepBoM »5Tame NpPOBOJUTCS OCBOCHHWE TPABHJI TIOATOTOBKM H OOCITY>KHBaHUS
YCTAaHOBOK, METOJIUKU NPUMEHEHUs] MHIMKATOPHBIX TPYOOK COBMECTHO C acHUpaTOpoM IpHU
M3MEHEHUSX KOHIIEHTPAINU ABYOKHCH yTIIepOa.

2. Ha BTOpOM 3Tame BBINOJHSIOT pabouyMe omepanyuy MO SKCIUTyaTallid YCTaHOBKH I10
OYMCTKE BO3yXa, M3MEpPEHHE KOHIICHTPALUU THOKCH/IA YTIIepoa.

3. Ha tperbem 3Tane nmpoBOJIsAT OLUEHKY 3P(HEKTUBHOCTH OUUCTKH.

IIpucomosnenue 10%-no2o pacmeopa kapoonama Hampus

B3Bemennyto Ha Becax HaBecky 100 r kap6onata Hatpus, x4, (TOCT 84 (83)) pacTBopstoT
B 900 MJT IMCTUITUPOBAHHON BOJIBI.

MeToanka npoBeaeHus1 padoThbl

Iloozomoeka u obcnyscusanue yCmaHo8Ku

Bxiroyaror nmoOyuTens TIru, HanmpuMmep, BoAoCTpyiHbIN Hacoc. [Ipobku kpaHoB (3 u 9)
YCTaHABIIMBAIOT B MOJIOKEHUE, IPEJCTABICHHOM Ha pucyHke 30, a.

PactBOp kapOoHaTa HaTpus 3aJIMBAIOT B cOCyA MapHOTTa M 3aKpbIBAIOT €ro MpoOKoi co
CTEKJISIHHOHN TpyOKOH.

OtkpsiBast 3axuM (12) Ha nuHUM Moaun abcopOeHTa, yCTaHABIMBAIOT PacXo]l KUAKOCTH
(50-60 kanenb B MUHYTY).

Yepes 5-10 muH nocne Hayana paboThl yCTaHOBKU MPOOKK KpaHOB (3 1 9) ycTaHaBIMBAIOT
B TIOJIO’KEHUSI, TIOKa3aHHbIC Ha pucyHke 30, 6.

OtOupatoT npoObI Bo3Iyxa /10 U rnocie adbcopdepa, MoJICOeANHAS HHANKATOPHbIE TPYOKH K
mryuepam (1 u 10).

3aKkppIBalOT TOJAayy MOMVIOTUTENS M BBIKIIOYAIOT MOOYAWUTENb T (BOXOCTPYHHBIN
Hacoc).
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Koumpone konyenmpayuu ouoxcuoa y2nepooa

Memoouka onpedenenus KOHYeHmpayuu OUOKCUOA yenepooa ¢ NOMOUbI0 UHOUKAMOPHBIX
mpyb6ox (Cxema onpedenenus npeocmasiena Ha pucyuke 31).

[lepen HavasoM pabOTHl BHUMATENBHO MPOYUTANUTE HHCTPYKIUIO IO TPUMEHEHHUIO
WHANKATOPHBIX TPYyOOK M Hacoca.

1. Bekpoiite naaukaTtopuyto TpyOoky Ha CO, ¢ 000MX KOHIIOB, MCIIOJB3YsI OTBEPCTHE B
rojoBke Hacoca. OOpaTuTe BHUMaHHE Ha TIEPBOHAYAIBLHBIN IIBET HAMOJIHUTENS] MHIUKATOPHBIX
TpyOOK.

2. IlpucoequHUTE UHIUKATOPHYIO TPYOKY CO CTOPOHBI BBIX0/1a BO3/IyXa K HAcOCy.

3. [IpokauaiiTe yepe3 MHAMKATOPHYIO TpyOKy BO3IyX MOMeIleHus (yIulbl, Hapka) B
KOJIMYECTBE, YKAa3aHHOM B HWHCTPYKIMU IO NPUMEHEHHIO WHIUKATOPHOW TPYyOKH, CIeNaB
TpeOyeMoe KOJIMIECTBO KauaHHH HACOCOM.

[Tpumeuanue: [lpu 1 momHOM TpPOKAYMBAHUM HACOCOM 4Yepe3 WHAMKATOPHYIO TPYOKy
npocaceiBaercs 100 c¢m® Bo3ayxa. MOMEHT OKOHYAHWS IOKAYUBAHHMS KOHTPOIMPYHTE TI0
MHIMKATOpYy 3aBeplieHHus mpococa (okojo 1 muH.). OO0 OKOHYaHMHU IMKJIA TPOCACHIBAHUS
CBHUJICTEIILCTBYET MOSBICHUE YETKOTO N300pAKEHHS TOUKU B OKOIIIKE WHANKATOPA.

4. OT™MepbTe U3MEHEHHE OKPACKH HAMOJIHUTENS U JUIMHY NMpOpearupoBaBILEro CTojaOuKa
HATIOJTHUTEIIS TTOCIIe POKAaUYMBaHuUs. Pacmonoxnure WHANKATOPHYIO TPYOKY pSAIOM CO IIKAaJoOH,
n300paKEHHON Ha ATUKETKE, M ONpeAeTUTe BEIMYMHY KOHLEHTpaluu yriekucioro raza (C,) B
MI/M’ TI0 TPaHMIIE CTOJIOMKA, N3MEHUBIIETO OKPACKY.

5. Tlpu HeoOXomuMocTH nepecuunraiite koHuenrpauno CO, u3 Mr/™M’ B 00beMHbIE % 110
dbopmyme (13):

C,-1074-22,4
1 M »

rae: C, — KOHIIeHTpaIys ra3a B 00beMHBIX %0

C, — KOHLIEHTpALys Ta3a B MI/M;

M — MonspHasi KOHIIEHTpalusl yriekucaoro raza (M=44).

[Tpumeuanue: Jlnst ymobcTtBa pabOThl WHAWKATOPHBIE TPYOKH PEKOMEHIYeTCs
MOJICOEIMHATh K INTYLIEPY C HCHOIB30BaHHEM KOPOTKUX (3-5 cM) MOJIMMEpPHBIX TPYOOK H3
coctaBa 000pyAOBaHHUS.

Bekpbite anect Bxog soanyxa 4 Y
f 3
P
- (e— s S —

e
Y . \_\; E OnuHa cron6uka
HanonNHWTens,

Hanonuwutens WIMEHWBLLIEro

OKpacky

(13)

Pucynok 31. Cxema onpezienieHuss KOHUEHTPAMK JUOKCH/IA YIJIEpOia ¢ MOMOIIBIO
WHANKATOPHBIX TPYOOK

Conep:xxaHue oT4yeTa
Oyenka 3¢ghghekmusrnocmu ouucmru
PaccuntbiBatoT 3¢ (eKTUBHOCTH OYMCTKH BO3ayXa 1o gopmyie (14):

n=1- (g—) (14)

rne C, u C¢ — KOHIIGHTpallMU TUOKCHIA YTJepofa B BO3AyXe A0 M Tocie abcopbepa
COOTBETCTBEHHO.
KoHTpoJibHBIE BOMPOCHI
. Kakoii nmporecc Ha3piBaeTcst abcopOrueii?
. Uto siBisieTcst ABMXKYILEH CUJION mporiecca abcopOoruu?
. Uto takoe usnueckas abcopOumst 1 xeMocopOius?
. B xakux ammapaTax ocymiecTBIsieTCst porecc abcopOormm?

W N -
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5. B yewm 3akirodaercs MpUHIMI PabOTHI TapeIbuaThIX U HaCaJOUYHBIX abcopOepoB?
6. Cnmcok JiuTepaTypbl, peKOMeHyeMblil K MCII0JIb30BAHUIO 110 IAHHOI TeMe

7. OcHoBHasi JuTEpaTypa:

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

2 CtpaxoBa, H. A. Dxonorus u mpupojomnoyib3oBanue : yued.mocodue / H. A. Ctpaxosa, E.
B. Omenbuenko. - PoctoB H/]] : @enukc, 2011. - 253 c. : wi. - (Beiciee oOpa3oBaHue). -
bubnuorp.: c. 253.

8. JlomosHMTe bHas IMTepaTypa:

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. : ui. - bubauorp.: ¢.285

2 MapsuH, B. K. [Ipombrimmennast sxosnorus : yue6.mocooue / B. K. Mapsun ;I1eHs. roc. yH-
T apXHUTEKTYphI B cTpouTenbeTBa. - [lensa : IIINYAC, 2007. -198 c. ui. — bubnumorp.: c.
196

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

9. Humepnem-pecypcoi:
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 KaTaIOT aCCOIUAIUH JIEKTPOHHBIX OMOIMOTEK
y4eOHbIX 3aBefieHnit 1 opranuzanuiit 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»

JlabopaTopnasi paGora 5. OuncTka Bo3AyXa OT JMOKCHAA yriepoaa aacopouueit
Lenb pabotsl: M3yuenue paboThl afcopOepa Mo OYMCTKE BO3AyXa OT AMOKCHIA YTIIIEPOAa.

Teopernyeckas 4acTb

Ui pasneneHuss OAHOPOJTHBIX W HEOJHOPOJHBIX CHCTEM HCIOJB3YIOT COPOITMOHHBIC
MPOIIECChI, OCHOBAHHBIEC HA SIBICHUU copOIuu. CopOIus — 000 Mpoiiecc MOTIOMICHHs OTHOTO
BemecTBa (copOTuBa) npyruMm (copOeHToM). B 3aBHCHMOCTH OT MeEXaHWU3Ma IOTJIOMICHHS
paznnyaroT abcopO1nto, 1ecopOInio, aJCcOPOLHIO.

AncopOrmeli Ha3bIBAIOT MPOIIECC MOTJIOMEHUS OJJHOTO MM HECKOJIBKHX KOMIIOHCHTOB U3
ra3o0BOi CMeCH TBEPBIM BEIIECTBOM — aJICOPOCHTOM.

AncopOriss ©MeeT MHOTO oOmiero ¢ adcopOrueit: u Tam, U TaM HUAET TMOTJIONICHUE
I[EJIEBOI0 KOMIIOHEHTa U3 ra3za. Ho B aGcopOmmu Asisi MOTTIOMIEHUS UCTIONB3YETCS KUAKOCTh, a B
ajcopOImu — TBEPIOE BemecTBO. Ho ecTh M CyIlecTBEHHBIC Pa3IHyus:

1. Tlpomecc anacopOumm sBISETCS MEPUOJUYECKHM, a Tporecc adcopOuum —
HEIIPEPBIBHBIM;

2. Ilpu aGcopOmuu MOKHO yJIaTUTh 3HAYUTEIHHYIO YacTh BEIIECTBA, HO HE BCE BEIECTBO,
a npu azlcop6u1/m YAQJIUTH BEIICCTBO MOKHO IMPAKTHUYCCKHU IMOJTHOCTBIO.

[Tporieccyl agcopOIUU MUPOKO MPUMEHSIOTCS B MPOMBIIIJICHHOCTH ISl OYUCTKU H
OCYIIIKH Ta30B, pa3jielicHUe CMECel Ta30B M MAapOB, H3BJICUCHUS TTAPOB OPTAaHMUYSCKUX BEIICCTB
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U3 CMECH C BO3AYXOM. AJCOpPOLMS YacTO HCIOJIb3YyeTCs Ui OYMCTKHA Ta30BbIX IOTOKOB,
BHIOpAchIBaEMbIX B arMocdepy, C IeTbI0 YMEHBIICHUS 3arpsS3HEHUS BPEAHBIMH TPHUMECSMHU
OKpY>KaroIEe Cpebl.

B MupoBoii mpakTHKE UCTIOIB3YIOT TPU CIIOCO0A OpraHU3aIMK MPOoIecca aAcoOPOIIIH:

1. Ancop6uus Ha cTalMOHAPHOM CIIOE;

2. AncopOums B ABHKYIIEMCS CITOE;

3. AncopOuus B KHIISIIIEM CIIO€.

PazHOBHIIHOCTBIO TIEpBOTO crioco0a SIBISIETCS aACOPOIHMS CO CMEHHBIMH KOHTEHHEpaMu
aicopOeHTa, KOTOPbIE YHUUTOXKAIOTCH.

Ha oTeuecTBeHHBIX MPOM3BOACTBAX NMPHUMEHSETCS TOJIBKO aacopOIus Ha CTallMOHAPHOM
CJIO€ C pereHepanuei.

B nureparype moapoOHO OMHMCHIBAIOTCS U MPOIIECCHI C MICEBI00KIKEHUEM, U aICOPOEPHI €
JBIDKYIIUMCST CJIO€M, HO M3-3a CBOEH CIOKHOCTH B OTEUECTBEHHOM NPOMBIIUIEHHOCTH 3TH
CHOCOOBI HE MPUMEHSIFOTCSI.

[TpombInIeHHBIH agcopOep — 3TO UIUHAPUYECKUI anmapar.

[Tponieccrl amcopOumm M30MpaTeIbHBl U OOBIYHO OOpAaTUMBI. DTO 3HAYMT, YTO KaKIBIH
MOTJIOTUTENIb  00JIaJ]aeT CIIOCOOHOCTHIO TMOIJIOIIATh JIUIE OIpEJe/ICHHbIE BellecTBa M HE
MIOTJIOIIAET (WJIH TTOYTH HE TIOTJIONIAeT) APYTHE BEIIECTBA, COJEPKAIIUECS B Ta30BOM CMECH WITH
pactBope. brnaromapst oOpaTUMOCTH CTaHOBUTCS BO3MOXKHBIM BBIICTICHHE aJICOPOMPOBAHHOTO
BEIIECTBA M BOCCTAHOBJICHUE TIOTJIOTUTEIBHBIX CBOMCTB a/cOpOeHTa. DTOT MPOIECC HA3hIBAIOT
necop6uueit. st Toro utoOsI mporece 01 3P PEeKTUBHBIM, aKTUBHASI TOBEPXHOCTH aJIcOpOEHTa
JIODKHA OBITh BeNMKa.  Ammaparhl s TIOBEICHHsS TIpoliecca aacopOIuM  Ha3bIBAIOTCS
ajicopOepamu.

[Tporiecc amcopOumu OTIMYAETCST OT APYTHX MAacCOOOMEHHBIX IPOIECCOB TEM, YTO
ABIISICTCSA HEYCTAHOBUBIIMMCS: MMEET Hayajgo M UMeeT KoHel. YTo jaenarh, KOrja 3TOT KOHeI]
HACTYNHJI B aficopOeHT oTpaboTan cBo€ Bpemsi? TyT BCE pemaroT 5KOHOMUKA U SKOJIOTHSI.

MOXHO HampaBisATh OTPaOOTAaHHBIN aJCOPOEHT B OTXOJ M 3aMEHSTh €ro HOBBIM. Takoit
MyTh BO3MOXEH, €CIM KOJHYECTBO ajicopdaTa HEBEIMKO WIIM TPOIECC 3aMEHBI MPOBOIUTCS
penko. IToHATHO, YTO CTOMMOCTH CBEXEro aJcOpOEHTa JOJKHA ObITh MEHBIIE 3aTpaT Ha ero
perenepanmro. Eciim amcop6ar He SBIsSCTCS TOKCHYHBIM HITH KaHIIEPOTCHHBIM BEIIECTBOM H €CITH
OH HEpAacTBOPUM B BOJIE, TO aJICOPOSHT MOXHO BBHIBE3TH Ha MOJHUIOH. B mpoTHBHOM citydae ero
cxuraroT. OTHaKO B OOJBITMHCTBE CITyYaeB aJICOPOCHT IOIBEPTACTCS pereHepaIliH.

JlecopO111I0 MOKHO OCYIECTBHUTD CIIEIYIOIMMHA METOAAMHU:

1. HarpeBanue agcopOeHTa 10 TeMIlepaTypbl BbIllie TeMIEpaTyphl KUIIEHU ajcopoara;

2. BakyymMupoBaHHe, €CIM TP HAarpeBaHUU ajcopOCHTa HAYMHACTCS pa3JIOKEHHE
azcopbara;

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

4. BeiTecHeHHe ajcopbata BOASHBIM TApoM WM JIPYyTMM BEIIECTBOM, KOTOpOE
MOTJIOIIAETCS JTyYIIIE;

5. KomOuHanus Ha3BaHHBIX CIIOCOOOB.

Ha mpakThke pereHepamuio MpOBOISAT, KaK MPaBHJIO, BOISHBIM mapoMm. [lpm sTom
OJTHOBPEMEHHO MPOUCXOUT HarpeBanue ajgcopoenta. [locne nmpoBeneHus npouecca MoxydaeTcs
CMech KOHJIEHCAaTa BOJSHOTO Tapa W MOMIOMEHHOTO KOMIIOHEHTA. JTa CMECh MOXET OBITh
TOMOT'CHHOM WM reTeporeHHoi. B moboM ciaydae e€ Hamo pa3aensaTh, Tak Kak ajcopOar Hiu
UMeeT MaTepHaIbHYIO IIEHHOCTH (ZTopor), wim TokcndeH. Vnm u To, u apyroe. [loatomy cnuBath
KOHJIEHCAaT B KaHAIM3aLUMIO Hedb3s. OTaeneHue 1eNeBOro KOMIIOHEHTa OT BOJBl —
camocCTosITeNIbHas podiema.

[Tocne necopOuuy BOJSHBIM MapoM (IPOMAapKH) aacopOeHT, BO-NIEPBBIX, OYJEeT HACHIIIECH
BOJIOW, BO-BTOPBIX, OH Topsumid. [1o9TOMy ero mpomyBaroT BO3IYyXOM JUIsSl YAAJCHHS BOJBI H
OXJIQXKICHUSL.
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Paznuuator Qu3MUeCKyl0 M XMMHUYECKyI0 aacopOmmioo. Pusmueckas ajacopouus
00yCIIOBJIEHAa B3aMMHBIM IPUTSHKEHUEM MOJIEKYJ MOTJIONIAeMOro BellecTBa U aJcopOeHTa U He
COIIPOBOKIAETCS XMMHMYECKMM B3aumojeiictBueM. [Ipu Xumudeckoil aacopOIMM MOJIEKYIIbI
MOTJIONIAEMOI0 BEIIeCTBA BCTYMAIOT B XMMHUYECKYIO PEaKIMIO C MOJIEKYJIaMHU Ha MOBEPXHOCTH
norsotutensa. Takol mporecc aacopouun He obopaTuM. Eciim Mexay BeriecTBaMH MPOUCXOAUT
XUMHUYECKOE B3aUMOJIEUCTBHUE, TO IPOIIECC HA3bIBAETCS XEMOCOPOIIMEH.

B kauectBe ajcopOeHTa HCIOJIB3YIOTCS MOPUCTBIE TBEPABIC BemecTBa. D((HEKTUBHOCTH
azcopOeHTa 3aBUCUT OT IOBEPXHOCTH MOpP M, TJIABHBIM 00pa3oM, OT HAJUYUsS MHUKPOIOD,
pasMephl KOTOPBIX COCTABIIAIOT (2x107°) x (6x107%) mm.

B npowmpblnieHHOCTH Haubosee pacpoCTpaHEHHBIMU aJICOPOCHTAMU SBIISIOTCS AKTHBHbIE
yIJIM, CHUJUKareiau (reib KPEeMHHEBOH KHUCIOTHI), altoMoresiu (TUAPOOKUCH aTOMHUHHSA),
LEOJIUTHI, TIIMHBI U APYTUE TPUPOTHBIE aCOPOEHTHI.

AKTHBHBIE YIVIM TOJYYarOT IMYyTEM CyXOH MNEPErOHKH YIJIEPOJOCOAEPIKALIUX BEIIECTB
(mepeBo, Topd, Kkoctu u Ap.). [lomyueHHbIN yroab 1Uisi HOBBIIIEHHUS €r0 MOPUCTOCTH, a 3HAUUT U
aKTUBHOCTH, AaKTHUBUPYIOT mpokanuBanueM npu Temmepatype 800-900°C. VY nenbHas
noBepxHOCTh 1op 600-1700 M*/r. AKTHBHBIE YIJIM MOIJIOIIAIOT Maphl OPTaHMYECKUX BEIIECTB,
MOSTOMY 4YacTO MCIONB3YIOTCS JUISI OYMCTKM BEHTWISALIMOHHBIX BBIOPOCOB, a Takke B
npotuBoraszax. Hemocrarkamu akTHBHOTO YTJIS SIBJSIETCS €0 FOPIOYECTh U HEPOYHOCTb.

ObopynoBaHue U MaTepuAaJIbI

1. AncopOumoHHas KOJIOHKA;

2. Acnmparop tuna «Hacoc-npo6oor6opauk HIT-3M» miin aHaaoruyHbIH;

3. BogocTpyiiHblii HACOC;

4. Nnnukatopusle TpyOku TU-[CO,-2% 00] wunam aHaIOTMuYHBIE MAJs  ONpeAeTeHHUs
nuokcuaa yriaepoaa — 1 ym. (20 mr.);

5. Kon6a K-1-100-29/32;

6. IIpobOka crexnsinHas 29/32 ¢ TpyOKoif;

7. Ipobxka crexnsiaaas 29/32 ¢ 0TBOOM;

8. TpexxomoBoM KpaH — 2 IIT.;

9. Croiika-mITaTUB AJI KPEIUIEHUS 2JIEMEHTOB YCTaHOBKH;

10. TpyOka coequHUTENbHAS CUITMKOHOBAS;

11. Ieomut — 500 r.

Yka3anus no TexHuke 0e30MaCHOCTH
Hcnonb3yeMble Mpu BHINOJHEHUM aHalIM3a pacTBOPBI, PEAKTHB, IOCyJa WU ApyTue
COCTaBHbIE YAaCTH KOMILJIEKTA JOJKHBI OBITh MPEIBAPUTENILHO OCMOTPEHBI.

IIpu ocMoTpe poOBEPSIOT:

1. [1en0CTHOCTh UM TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

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

3. CooTBeTCTBHE BBIOPAHHOTO MJIsi UCIHOJL30BAaHUS PEaKTHBa (pacTBOpa) WM MOCYIbI
TpeOOBaHUSAM METOAMKM aHANM3a, T.€. HAIWYME XOPOLIO M OJHO3HAYHO YMTAEMON ITHUKETKH,
METOK Ha MEpHOM MOCYJE U T.II.

Ilocne mpoBeneHus aHanM3a MEpHBIE CKISHKM M IUIETKU CJIEIYyEeT MPOMBITH UYUCTON
BOJIOM, CKJISTHKM C PacTBOpaMHM HEOOXOAMMO T'€pMETHYHO 3aKpBITh M YJIOXKHUTh B MECTa JJS UX
XpaHEeHUsl.

Bxondmme B cocTaB KOMIUJIEKTa PEaKTHUBBI T€PMETHYHO YINAKOBAHbI BO (DIAaKOHBI M HE
IIPEJICTABJISIIOT ONACHOCTU TIPU XPAaHEHMHM. XOTb KOMIUIEKT HE COJEPKUT SIOBUTBIX M
CHJIBHOJICUCTBYIOIINX BEILIECTB, MpU paboTe C KOMIUIEKTOM HEOOXOAMMO PYKOBOJICTBOBATHCA
OCHOBHBIMM TIpaBHJaMH O€30MacCHOCTH, MNPEIyCMOTPEHHBIMH JJsI paboOT B XHMHYECKOM
naboparopuu. B wactHOCTH, pu paboTe B 1a60paTOpUN HE JOIMYCTUMO:

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

2. [IpunsTre nuuM (MUTHA);

3. Basixanue Bo3/lyXa M XUMHKAaTOB, OCOOCHHO MMEIOLINX PE3KHi 3arax 1 HaXOAALINXCS B
METKOKPUCTAJUTMYECKOM COCTOSTHUH (00pa3yromux MblIb);
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4. Tlpu paboTe €O CTEKISAHHBIMH H3ACTUSAMH W TOCYIOH HEOOXOJUMO COOII0aaTh
OCTOPO’KHOCTh BO H30€XkKaHHE TOPE30B.

IIpy mpoBeseHUHM OKCIEPUMEHTOB II0  MOJECIUPOBAHUIO  3arps3HEHHUN  BO31yXa
MPEelyCMOTPEHO HCIOJb30BaHUE KOHIEHTPUPOBAHHBIX U pa30aBJICHHBIX KHUCIOT — CEpHOMH,
COJISIHOHM, a30THOHM, MypaBbuMHOW. [Ipu momajaHMM KHCIOT Ha KOXY HEOOXOIUMO OBICTPO
MPOMOKHYTh PAacTBOp JIOOBIM TaMITOHOM (cayipeTKO#, BETONIIbI0 W T.I1.), MECTO TOTaJaHUs
OOMJIBHO MIPOMBITh CTPYEH BOABI U BEIMBITH C MBLIOM.

Oco0eHHO omacHbl KUCJIOTHI MPH MONaJaHuU B Ia3a. B aTom cimyuae rima3za HEoOX0IUMO
HEMEJJICHHO OOHMIIBHO IIPOMBITH HE CUJIBHOU cTpyeu BO/JBI, 3aTemM
2%-HBIM BOJIHBIM PACTBOPOM COJIbl M CPOYHO OOPATUTHCS K BPauy-CIEIUAINCTY.

[Ipy moAroToBKE W MPOBEACHUM aAHAIU30B C NPUMEHEHHWEM HWHAMKATOPHBIX TPyOOK
OCHOBHBIM (DaKTOPOM OIACHOCTHU SIBJISIETCSI TPABMUPOBAHUE KOXKU PYK M TJ1a3 OCTPHIMH KpasMu
TpyOOK WJIM OCKOJIKAMHU CTEKJIa MPU BCKPHITUU M COCTUHEHUH CTEKIISTHHBIX TPYOOK.

Jnst mpenoTBpanieHus TPaBMUPOBAHMS NPU BCKPBITUM CTEKISTHHBIX TPYOOK 3amasHHbIE
KOHIIBI CJIEJyeT OTJaMbIBaTh OCTOPOXKHO, 4TOOBI M30eXaThb MOpPE30B W IOMAJaHHUs OCKOJKOB
cTekia B rnasa. [Ipu mojcoeMHeHNH U OTCOEAMHEHNN BCKPBITON TPYOKH €€ cienyeT IepiKaTh
KaK MOXHO OJMKe K KOHILy, BCTaBJIIEMOMY B acIIUpaTop, u3deras Mpu 3TOM CHIIBHOTO Ha)KuMa
Ha TpyOKY U CIaBIUBaHUs €€ pyKaMHu.

IIpy npoBeneHMM aHAIM30B PEKOMEHIYETCS IPUMEHATh CpPEACTBA WHAWBHIYaIbHOU
3AIIUTHI: 3aIIUTHBIE OYKH, PE3UHOBBIE IEPYATKH.

B ciy4asx BO3HUKHOBEHHMS TPaBM IIEPBYIO IIOMOIIb CIEIYET OKa3blBaThb HA MECTE, IS
4ero HeoOX0IMMO UMETh HHANBUAYAIbHYIO allTCUKY.

IIpy momagaHuyM MHOPOAHOIO Tejla B IVIa3a MHOTOKPATHO IIPOMOMTE MOPaXXKEHHOE MECTO
notouHod Bogou. [lpum mopezax Kkpas paHbl oOpaboTaiiTe AaHTUCENTHKOM U 3aKpoHTe
CTePWJIBHBIM IIIacThlpeM WM OuHTOM. [IpM mHOMagaHuM OCKOJKOB CTEKJIAa MO KOXY WIH
CHJIbHBIX MTOpe3ax o0paTUTech K Bpauy.

YTUIU3UpOBaTh HMHIUKATOPHBIE TPYOKH (MCIOJIB30BaHHBIE OO C HMCTEKIIMM CPOKOM
TOJHOCTH) CJIeJyeT TOJIbKO B CIleluaibHble MYyCOpHble KOHTeiHepbl. He BbIOpachiBaiiTe
UCTOJIb30BaHHbIE TPYOKH B BOJY M HE OCTaBJISINTE MX B MECTE MPOBEJICHUS aHATTN3A.

3ananus
AncopOIroHHast ycTaHOBKa JUIsl JaHHOU JabopaTopHoil padots! (Pucynok 32) coctouT u3
CTEKJITHHOTO ajacopbepa (4), 3amoJHEHHOTO TBEPIABIM TMOTJIOTUTENEM — [eonauToM (5).

OuniraemMblii BO3IyX M3 TOMEIICHHs TIOCTyMaeT B aacopOep depe3 mryiep (7) ¥ KOHHYECKYIO
KoJI0Yy (6).
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Pucynok 32. AncopOLnoHHasi ycTaHOBKa:
@ — yCTaHOBKa B COOpaHHOM BH/JI€ Ha IITAaTUBE; 6 — CXeMa YCTaHOBKH.
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[Ipy HeAOCTaTOUHOW KOHIEHTpAalMU TUOKCHAA YIJEepoja B BO3JIyXEe €ro CojepiKaHue
MOKET OBITh YBEIMYECHO, HANpPUMEp, NMPH B3aUMOJICHCTBHM Mella WJIM Mpamopa W pacTBOpa
000 KHCTIOTHI, KOTOPBIE MMOMEMIAI0TCA B KOHUYECKYIO KOOy (6).

OunieHHbIH OT JUOKCHA YIJIepoJia BO3IyX OTBOAMUTCS M3 ajcopbdepa uepes3 kpaH (3) u
mrynep (2), KOTOpbld COGAMHSACTCS [IUIAHTOM ¢ TOOYIHUTENEeM TATH, HallpUMep, BOJOCTPYHHBIM
HacocoMm. Yepes mrynieps! (9 u 1) oréuparoTcst mpoObl BO3yXa JUTsl ONPEACIICHUS KOHIICHTPAINH
IMOKCH/a yriepoJa 10 W mocie ajacopbepa. Ha miTynepax MMEIOTCS KOPOTKHE pPE3WHOBBIE
IUIAHTH U TIOJCOCIMHEHHUS HMHIUKATOPHBIX TpyOok. ConepkaHue ITHOKCHIA Yriiepoa
OIpeIeIIeTCsl IPU MOMOIIM UHIMKATOPHBIX TPYOOK IO METOAMKE, MpUaraeMoil K KOMIUIEKTY
TpyOOK.

JlanHast pa0oTa BBIMOJHIETCS B HECKOJBKO ATAIOB, KOTOPBIE MPOBOJATCA B COOTBETCTBUU
C TMIPUHATBHIM TPEToIaBaTesIeM IITAaHOM.

1. Ha mepBoM »sTame NOpPOBOJUTCS OCBOCHHWE MpPaBWJI TOATOTOBKUM M OOCITY>KHBaHUS
YCTaHOBKH, METOAWKH MPUMEHEHHS WHIUKATOPHBIX TPYOOK COBMECTHO C acHUpaTOpPOM TIpH
M3MEHEHUSAX KOHIEHTPAIUU ABYOKHCH yTIIepoJa.

2. Ha BTOpOM »dTarme BBIOJHSIOT pabovre Omepaly 10 IKCIUTyaTallii yCTAaHOBKH TI0
OYMCTKE BO3/yXa, U3MEpEHHE KOHIICHTPALMHU TMOKCH A YIIIepoa.

3. Ha tpetbhem aTamne npoBoAsT OIeHKY 3()(PEKTUBHOCTU OUYUCTKH.

MeTonunka npoBeaeHusi padoThbl

Iloozomoska u obcnyscueanue ycmanosKu

Bxitoyaror moOyuTens TIArd, HampuMmep, BoAocTpyiHbIN Hacoc. [Ipobku kpaHoB (3 u 8)
YCTaHABIMBAIOT B MOJIOKEHUE, MPEJCTABICHHOM Ha pUCyHKe 31, a.

Yepes 5-10 muH mocse Havana paboOThl yCTAaHOBKHM MPOOKK KpaHOB (3 u 8) mepeBoasT B
MOJIOXKEHHUE, TIPEJICTaBIICHHOE Ha pUCYyHKe 31, 6.

OtOupatoT mpoObI Bo3IyXa /10 U rnocie adbcopdepa, MoJICOSANHAS HHANKATOPHBIE TPYOKH K
mrynepam (9 u 1).

OTxiroyaroT noOyauTeNb TSATH.

Konmponv konyenmpayuu ouokcuoa yenepooa

Memoouxa onpedenenus KOHYeHMPayuu OUOKCUOA Y2nepood ¢ NOMOWbIO UHOUKATOPHBIX
mpybok (Cxema onpeoenenusi npeocmaesiena Ha pucynke 32).

[lepen HauasioM pabOThl BHHUMATENBHO MPOYUTANTE HHCTPYKLIHUIO IO TPUMEHEHUIO
MHANKATOPHBIX TPYyOOK U Hacoca.

6. Bckpoiite nnaukaropHyto Tpyoky Ha CO, ¢ 000MX KOHIIOB, MCIOJb3YysI OTBEPCTHE B
roioBke Hacoca. O0OpaThTe BHUMaHHE Ha TIEPBOHAYAIBHBIN IIBET HATIOJIHUTENS WHIAMKATOPHBIX
TpyOOK.

7. TlpucoeaHNTE HHANKATOPHYIO TPYOKY CO CTOPOHBI BBIXOJIa BO3yXa K HACOCY.

8. IIpokauaiiTe uepe3 MHIUKATOPHYIO TPYOKYy BO3IyX IOMeUIeHUs (yIUIlbl, Mapka) B
KOJIMYECTBE, YKA3aHHOM B HMHCTPYKIIMH 1O TPUMEHEHUIO WHIMKATOPHOW TpPYyOKH, crenaB
TpedyeMoe KOJIMYECTBO KauaHU HAaCOCOM.

[Tpumeuanue: Ilpu 1 mONHOM TPOKAYMBAHUM HACOCOM YEepe3 HHIAMKATOPHYIO TPYOKYy
npocaceiBaercs 100 ¢M® Bo3ayxa. MOMEHT OKOHYAHHWs IOKAYUBAHHUS KOHTPOIMPYHTE 110
MHAMKATOpY 3aBepuieHusi npococa (okoso 1 muH.). OO0 OKOHUAHUHM IMKJIA MPOCACHIBAHMS
CBHUJIETEIILCTBYET MOSBICHUE YETKOTO H300paKEHHUSI TOUKU B OKOIIKE MHAWKATOpA.

9. OT™MepbTe M3MEHEHHE OKPACKH HAIMOIHUTENS W JUIMHY MPOPEarnpOBAaBIIETO CTOJOMKA
HATOJIHUTENS 1OCe MPOKauMBaHUs. Pacmonoxure MHAMKATOPHYIO TPYOKY psAIOM CO ILIKAaJOH,
1n300paXEHHON Ha 3THUKETKE, U ONpeesuTe BEJIMYMHY KOHLEHTpauuu yriaekucioro raza (C,) B
MI/M® 110 TPaHHMIIE CTOJIOMKA, H3MEHMBILETO OKPACKY.

10. [Tpu HEOOX0MUMOCTH mIepecunTaiite konuenTpanuio CO, u3 Mr/mM° B 00beMHBIE %
no opmyne (14):
C,-107*-22,4 (14)
1 - M r

rae: Ci — KOHIEHTpaIus ra3a B 00beMHbBIX %0;
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C, — KOHIIEHTpAI|s ra3a B MIr/m’;

M — MonsipHasi KOHIIEHTpAIUS yTAEKUCIoTo Ta3a (M=44).

[Tpumeuanue: Jlnst ymobctBa paboOThl MHAMKATOPHBIE TPYOKH  PEKOMEHIyeTCs
MOJICOCAMHATh K IITYHEPY C HCIOJIb30BaHWEM KOpPOTKHX (3-5 cM) TMOIMMEpHBIX TpyOOK H3
cocTaBa 000py/10BaHHUA.

Bekpuite 3pnect Bxoq eoxyra & C t
3
ettt i e s MM
C T

X i
¥ ¢ " \—> E [Anwxa cronbuka

Hanonuurens,
Hanonuutens W3MEHWBLUEND

oKkpacky

Pucynok 32. Cxema onpeieieHuss KOHIEHTPALMKU JUOKCHIAa YIJIEpOia ¢ TOMOIIBIO
WH/INKaTOPHBIX TPYOOK

Conep:xaHue oT4yeTa
Oyenka 3¢hghekmusrnocmu ouucmru
PaccuntbiBatoT 3¢()eKTUBHOCTH OYMCTKH BO3ayXa 1o gopmyie (14):

C

n=1- (C—) (14)

rne C, u C¢ — KOHIIGHTpalMH IHOKCHIA YTJIepoJa B BO3IyXe N0 W mocie adbcopbepa

COOTBETCTBEHHO.
KoHTpoabHBIEe BONPOCHI

. Kakoii mporiecc Ha3piBaeTcs aacopOueii?
. Uro Takoe (hmu3mueckas U XuMHUIECKas aacopOorus?
. Kakue BemecTBa ucnonp3yroTcsi B KayecTBe aIcCOPOCHTOB?
. I[lepeuncnure OCHOBHbIE XapaKTEPUCTUKHU aCOPOEHTOB?
. Uro Takoe uzotepMa aacopOuuu u ee UHHOPMATUBHOCTH?
. Kaxue Buzp! uzorepm ancop6uun Bei 3Haere?

AN N B~ W —

CnHCOK JIUTEPATYpPbl, pEKOMEHIyeMblii K HCIO0JIb30BAHMIO M0 TAHHOH TeMe
OcHoBHasi UTEpaTypa:

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

2 CtpaxoBa, H. A. Dxonorus u npupoonoss3oBanue : 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 miis By30B / W. H. Jlozanosckas, JI. C. Opnos, JI.LK. CagoBaukoBa. - M. :
Bricmas mkosa, 1998. - 288 c. : wi. - bubmmorp.: ¢.285

2 MapsuH, B. K. [Ipombiniennas sxonorus : yue6.nmocobue / B. K. Mapoun ;Ilens. roc. yn-
T apXHUTEKTYphI U cTpouTenbeTBa. - [lensa : [IITYAC, 2007. -198 c. uin. — bubnuorp.: c.
196

3 [unos, U. A. Dxonorus : yuebnuk / Y. A. Hlunos. - U3a. 4-e, ctep. - M. :Bricimas
mikona, 2003. - 512 c. - bubnwuorp.: c. 510.

Humepnem-pecypcowi:
1 http://window.edu.ru/ — eauHOE OKHO JIOCTYIIa K 00pa30BaTeIbHBIM pecypcam
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2 http://biblioclub.ru/ — 3bC «YHuBepcurteTckas OHOIHMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37€KTPOHHBIN KaTaJIOT aCCOLMALIUU SJIEKTPOHHBIX OUOINOTEK
y4eOHbIX 3aBefieHni 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
OLIEHKHU COCTOSTHHSI 9KOCHCTEM M HKOJIOTHUECKOTO HOPMHUPOBAHUS
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