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Beenenne

Boga sBisiercst HEOOXOAMMBIM yCIIOBHEM XKM3HU Ha 3emie. OHa BXOIHUT B COCTaB BCEX
TKaHe# XuBbIX opraHu3MoB. JKusas kietka Ha 60 —90% coctouT u3 Bozawl. [IpupomHbIe BOIBI
(MOpcKHue, peuyHble, IOKICBasi, CHETOBas W JIp.) SIBISIFOTCS COCTaBISIONIMMHU TJIOOATBLHOTO
KpyTroBOpOTa BOJbI B IIpupoie. JIroboi mpupoaHblii BOJOEM CBsI3aH C OKpYXKaloleld cpenou, u3
KOTOpPOM B BOJy MOCTYHAIOT Pa3MYHbIC 3arps3HEHUs. 3arps3HSIONIMM BEIIECTBOM CUUTACTCS
n30BITOYHAST TPUMECh, KOTOpas HapyllaeT HOPMAaTHUBBI KauecTBa BOAbl. B Boxy 3arpssHeHUs
MOTYT TIOCTYMATh C aTMOC(EPHBIMH 0CaTKaMH, MOBEPXHOCTHBIMU WJIH MOJI3EMHBIMU CTOKaMHU, a
TaK)Ke B BUJIE HEIIOCPECTBEHHBIX COPOCOB.

Pemenune skonormdeckux mpodIeM B COBPEMEHHOM MHpPE HEBO3MOXKHO 0€3 TOHMMaHUs
OOBEKTHUBHBIX 3aKOHOB Ppa3BUTHs MpHUPOAbl M oOmiecTBa. «OxpaHa OKpyKaroled cpeabl B
XUMHUYECKON MPOMBIIUICHOCTH» M3Y4aeT 3TH 3aKOHBI, KOTOPBIE NAIOT KJIIOY K YIPABICHHUIO B
o0JacTu 0XpaHbl OKPYKAIO IIeH CPeIbl.

Huctunnuaa «OxpaHa OKpYKAWOIIEH Cpelbl B XUMHUYECKOH MPOMBIIUICHHOCTHY

OTHOCHUTCS K UCUUIUIMHE 4YacTd, GOpMUpYyeMOll ydacTHHKaMH 00pa3oBaTenbHbIX oTHOIIeHU# . OHa
HanpasJieHa Ha GopMHUpOBaHHUE U MPO(ecCHOHATBHBIX KOMIIETEHIIMI 00y4aroluxcs B polecce
BBINIOJIHEHUS padoT, onpenenennsix ®I'OC BO.
Mertoanueckue yka3zaHUsl COCTaBJICHBI HA COBPEMEHHOM HAay4YHOM YpPOBHE W pacCUMTaHBI Ha
CTyIeHTOB, 1o HampasieHnuto 18.03.01 Xumnueckas texHonorusa. IlociienoBareinbHOCTh
1ab0paTOPHBIX pabOT COOTBETCTBYET JIOTUYECKON CTPYKType ee mpoxokaenus. [Ipennaraemolie
METOJMYECKHE YyKa3aHUs CoAepKaT MarTephall, KOTOpPbI pPEKOMEHAYEeTCS HCIOJIb30BaTh
CTYJEHTaM IIpH OCYILECTBICHUH JaOOPATOPHBIX padoT.



Tema 3. OcHOBBI IK0JIOTHYECKOT0 HOPMUPOBAHUA

JlabopaTopHas padora 1. UcciieqoBanue ¢pusnyecKux nokaszaresieil kKauecTBa BOAbI
Llens paboThl: OmpeneNeHHe OPraHOJENTHYECKHMX M CAHUTAPHOTOKCHKOJIOTHYECKUX
MoKa3aTresel KauecTBa BOJIBI.
DopMHpyeMBbIe KOMIIETCHIIMU WM UX YaCTH:

Kon DopMynupoBKa

I1K-1 CnocoOeH pa3pabaTbiBaTh MEPOIPHUSTHI MO COBEPIICHCTBOBAHHUIO TEXHOJIOTHYECKUX MPOIIECCOB
MPOU3BOJICTBA MAP(PIOMEPHO-KOCMETHYECKOH MPOLYKINU

TeopeTuyeckas 4acThb

HopmupoBanue kadecTBa BOJIBI 3aKJII0YACTCS B YCTAHOBICHHUH JUIS BOJBI BOJHOTO 0OBEKTa
COBOKYITHOCTH JOITYCTHUMBIX 3HAYEHHH ITOKA3aTeNIeH €€ COCTaBa U CBOMCTB, B NIPEAEIaxX KOTOPBIX
HAJICKHO 00€CIeUNBAaIOTCS 3/I0pPOBhE HACENICHHSI, OJArONPHUATHBIE YCIOBHS BOJOIOIB30BAHUS U
9KOJIOTHYECKoe OJiaronojy4yue BoaHOro oObekTa. IlpaBuminamMum oxpaHbl HMOBEPXHOCTHBIX BOJ,
BBeZIcHHBIX B gneiictBue ¢ 1.03.91 r., mpemycMorpensl oOmue TpeOOBaHUS K COCTaBy M
CBOMCTBaM BOJbl BOJAOEMOB, NPEIHA3HAYEHHON U1 XO34HCTBEHHO-IIMTHEBOIO, KOMMYHAJIbHO-
OBITOBOTO M PHIOOXO3SICTBEHHOTO HazHaueHMs. K X035iCTBEHHO-TUTHEBOMY BOIOTIOIB30BAHUIO
OTHOCHTCS MCII0JIb30BaHUE BOJHBIX OOBEKTOB B KaUeCTBE MCTOUHUKA XO3SHCTBEHHO-IIUTHEBOTO
BOJIOCHA0KEHUS, a TaKXKe JJIs BOJOCHAOKEHHS MPEANPUATUN MUIIEBOHM npombliiieHHocTH. K
KOMMYHaJIbHO-OBITOBOMY OTHOCHUTCS MCIIOJIb30BaHHE OOBEKTOB JUIsl KYIAHHUs, 3aHATUS CIIOPTOM
U oTAbixa HaceseHusa. K ppi00X034iiCTBEHHOMY BOJIONOJIb30BAaHUIO OTHOCHUTCS HCIOJIb30BaHUE
BOJHBIX OOBEKTOB JUIsl OOMTaHUS, Pa3MHOKEHHs M MUIpaldd pbl0 M JAPYrMX BOJAHBIX
opranu3MoB. PbI00X03siiCTBEHHBIE BOJHBIE OOBEKTHI ENATCS HA TPU KAaTETOPUH: BBICIIAS
(MecTa HepeCTHMJIMIL, MAaCCOBOI0 Haryjia M 3UMOBAIbHBIX SIM 0CO0O LIEHHBIX M I[EHHBIX BHJIOB
pbIO); mepBas (BOAHbBIE OOBEKTHI JUIsl BOCIIPOU3BOCTBA [IEHHBIX BHUJIOB, 00JIaJalOLINX BBICOKOU
YyBCTBUTEIBHOCTBIO K KHCIOPOAY); BTOpas (BOJHBIE OOBEKTHI, MCIIOJIb3yeMble IS APYTHX
pHIOOX03MCTBEHHBIX T1Iesieid). [l Bcex BHUIOB BOJIOMOJIB30BATENICH PETJIAMEHTUPYIOTCS B
nepByl0 odepenb (hu3MUYecKHe IMoka3aTeau kadecTBa Boabl. [lox ¢usnueckumu cBoiicTBaMu
BOJIbl IOHUMAIOT €€ OPraHOJIEITUYECKUE CBOMCTBA (3alax, BKYC, I[BET, IPO3PAYHOCTh), a TAKXKE
TeMIeparypy, IUIOTHOCTb, BS3KOCTh M T.N. 3amax BOJbl MOXET OBITh KaK €CTECTBEHHOI'O
(TpaBAHUCTBINA, OOJOTHBIM, APEBECHBIM M T.I.), TAK U UCKYCCTBEHHOI'O IPOUCXOXACHUS H3-3a
3arpsi3HEHUS. BOJABI CTOKaMHU HpennpusaTuil. [Ipm kauecTBEHHON OLIEHKE 3amaxa ONpenelseTrcs
ero xapaxrtep. XapakTep 3anaxa OIEHHUBAETCS CJIOBECHO (TPaBSHUCTHIN, 3eMJIMCTHIHN, IPEBECHBIN,
THWIOCTHBIN, 3aTXJIBIM, CEPHUCTBIM, XJIOPHBIM, YIIEBONOPOAHBIM M T.A.). KonuuecTBeHHas
OllICHKa MHTEHCUBHOCTHU 3ariaxa JaeTcsl B 6ayax mo natudaibHoi mkane (tadmn. 1). CormacHo
CYLIECTBYIOIIMM HOpPMaM MHTEHCHUBHOCTb 3amaxa BoJbl mpu 20 °C ne nomxua IpeBbIIIaTh 2
0asu1oB.

Tabmuua 1 OrnieHKa HHTEHCUBHOCTH 3alaxa U BKyca BOJIbI

Onenka B | XapakTepHCTHKa 3aaxa v BKyca
Oamax
0 OtcytcTByeT
1 OueHb c1a0ObIH
2 Cna0brit
3 3aMeTHBIN
4 OTueTIMBBII
5 OueHb CHIIBLHBIN
Bkyc Bombl oOycrnaBnuBaeTcss TMPHUCYTCTBUEM B HEHl  BeIIECTB IPUPOTHOTO

MPOUCXOXKICHUS WM BELIECTB, KOTOPbIE MONAAal0T CO CTOYHBIMHU BOJIaMU, a Tak)Ke MPOJYKTOB
KU3HEJEATEIBHOCTH OpraHu3MoB. [Ipym KauecTBEHHOW OLIEHKE BKyca BOJbl MCIOJIb3YHOTCS
YEThIPE BUJIAa BKYCOBBIX OUIYIIEHUN: TOPbKUH, CIaAKUM, KUCIbIMA, cojeHbld. KomnuecTBeHHas
MHTCHCUBHOCTh BKYyCa OIIGHHMBAETCS IO MATHOAUIbHOM mikane (cM. Tabxa. 1). MHTeHCHBHOCTH
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BKyCa MMUTHEBOI BOJBI HE JOHKHA MPEBbIMATh 2 Oamia. [[BETHOCTh BOABI 3aBUCUT OT HAJTUYUS B
HEell pacTBOPEHHBIX M B3BEIICHHBIX MpuMecel (KOJUIOMIHBIX COSAMHEHUHN >Kee3a, TYMUHOBBIX
BEILIECTB, B3BELIEHHBIX U OKPAIIEHHBIX BEILECTB, BOJOpOCieil). B 3aBucMMOCTH OT KOJIMYeCTBa
TYMUHOBBIX KHCJIOT M UX coyied (TymMaroB) LIBET KOJEOJEeTcs OT KEJITOTOo /10 KOPUYHEBOTO.
[[BeTHOCTHP BOJABI OMPEACNSIIOT KAYECTBEHHO W KOJMYECTBEHHO. Pe3ynbTaThl KayeCTBEHHOI'O
HCCJICIOBaHMSI LIBETHOCTH BOJIbI OMKCHIBAIOT CIOBECHO (OeclBeTHas, CBETJIO-kenTas, Oypas u
T.11.). KOJIMuecTBEHHO LIBET BOJIbI OMPEACIISIOT TyTEM CPABHEHHS UCCIIEYEMOM BOBI CO IIKAION
CTaHJAapPTHBIX PACTBOPOB M BBIPAXKAIOT B YCIOBHBIX Tpaaycax 3Tod mkaisl (Tabn. 2). Ilpu
OTCYTCTBHH OKPACKHU BOJIa CYMTACTCS OCCIIBETHOM.

Ta6ymma 2 [llkana craHIapTHRIX PACTBOPOB

Homep PactBop, mn
_ ['pangyc uBeTHOCTH
npodHpKH Ne 1 Ne 2

1 0 50 0

2 0,5 49,5 5

3 1,0 49.0 10

4 1,5 485 15

5 2,0 48,0 20

6 Hccnenyemas Boaa

[Tpo3payHoCTh BO/BI O0YCIIOBIIEHA €€ LIBETOM M MYTHOCTBIO, T.€. 3aBUCUT OT KOJINYECTBA
CoJlepKalluXcsd B BOJE B3BEIICHHBIX BEHIECTB (YACTHUIIBI TEcKa, TJIMHBI, MOYBBI M T.II.).
OnpenensitoT Ipo3payHOCTh BOJIbI HEMOCPEICTBEHHO B BOJOEME WJIM B IMpoOax Julsl aHalu3a.
Pe3ynbrarhl KaueCTBEHHOTO OINpPEAETICHUS MPO3PauHOCTH BOJIbI TyTEM CPaBHEHHS C 3TAJTOHOM M3
JTUCTUJUTMPOBAHHOM BOJIBI OILIEHMBAIOT CJIOBECHO (c1abo MyTHas, O4YeHb MYyTHas H Jp.).
KonnyecTBeHHass OLIEHKa MPO3PayHOCTH BOJBI TMPOBOAMTCA MO KpEecTy WIM HIpUPTY.
[Tpo3payHOCTh MO KPEeCTy YCTAaHABIMBAETCS B BOJOEME HIIM MPH KOHTPOJIE KayeCcTBAa OUYMCTKH
BOJIbI HA OYUCTHBIX COOPYKEHHX MyTeM HaXO0XKACHUS MpPeeTbHON BBICOTHI CTOJI0A BOJIBI, Yepe3
KOTOPYIO NPOCMAaTpPUBAETCS YEPHBIM KpecT Ha OenoM ¢one. [TuTheBas Boma MOHKHA MMETh
Ipo3pavyHOCTh MO KpecTy He MeHee 30 cm. OmpeneneHue NPO3PayHOCTH MO IMIPUPTY B
7a00paTOPHBIX YCIOBUSX OCHOBAHO Ha HAXOXKJICHWHW MaKCHUMAaJbHOW BBICOTHI CTOJI0A BOIBI B
OeclBETHOM LWIMHJIpPE, 4Yepe3 KOTOpPBIH MOXXKHO MPOYMTATh CTAaHAAPTHBIM  IIPUQPT.
[Tpo3payHocTh MUTHEBOM BOJBI MO HpUdTy nowkHa ObITh He MeHee 30 cm. TemmepaTypa u
IUIOTHOCTh — OOILEM3BECTHbIE MapaMeTpbl BoAbl. IITOTHOCTH YMCTON BOJBI 3aBUCHT OT €€
TeMmmepaTypsl 1 coctaBiser mpu 15 °C 0,99913 r/em’, mpu 20 °C — 0,99823 r/em® . TLoTHOCT
NPUPOJHBIX M CTOYHBIX BOJ 3aBHCHT TaKXe M OT PAcTBOPEHHBIX coeanHeHHH. OOBIYHO
IUIOTHOCTb BOJIbI OJIM3KA K €MHULIE.

B or1oit pabote HEOOXOAMMO OIpeneauTh OCHOBHBIE (U3MKOXMMHUYECKHE IOKa3aTesu
Ka4yecTBa HccleayeMoil Bojbl. Bce pe3ynbTaThl ONBITOB JOKHBI OBITH 3aHECEHBI B Tabi. 3.
[Tocre BEITTOTHEHUS BCEX MCCIIECIOBAHUN CPAaBHUTH MOTydEHHBIE TIOKA3aTENN C YCTAHOBICHHBIMU
HOpMaTHBaMH (TIpeAETIbHO JOMYCTUMBIMU KOHIIGHTPALMSAMH) M CJlIeNaTh BBIBOJ O KadyecTBe
HCCIIETyeEMOM BOJIBI.

ObopynoBanue 1 MaTepuaJIbI

OmnsiT 1. KonOs1 ¢ nputepToit mpoOkoii éMkocThio 200 oM, poObI BOBI.

OmnbiT 2. becuBeTHble HWIMHAPHI €MKOCThIO 200 o nuametpoMm 30 MM, OHJIAHAPHI
eMkocThio 10 cM°, TUIOTHBIE (MIBTPHI, T'PaAyHMpOBAHHAS TMIIETKA, MEPHBI CTaKaH,
KOHIIEHTPUPOBAHHAs CEpHasi KUCJIOTa, OCHOBHOM pacTBOp Nel, BcmomorarenbHbiil pacTBop Ne 2
WIA KOMIIOHEHTHI JUis uX mnpuroroBieHus (Omxpomar kamust KoCrpO; m cynbdar kobanbra
CoS0Oy47H,0), nuctunnupoBaHHast BOJIa, TPOOBI BOJIBI

Ombir 3. HeBBICOKHMiT CTEKISHHBIA O10KC 06bEMOM 20 cM° , HaGoOp yHHBEpCATHHOM
WHAMKATOPHOU OyMaru, 1kajga yHUBEpPCaTbHOTO HHIUKATOPA.



OmbIT 4. cTeKsHHEBIE TPoGHpkH 00BEMoM 10 cM® , comsnas kucaora HC (1:5), xmopun
Oapust 5%, crangapTHas IIKajga Ui OINpeAeseHUs CoAep)KaHUs Cylb(paToB B BOJE, MEPHBII
ATHH/P 06BEMOM 25 CM® , MEPHbIE ITHIIETKH 06BEMOM 5 CM

OnebIT 5. cCTEeKIITHHBIE TPOOUPKU 00BbEMOM 10 oM, pactBop HHUTpaTa cepedpa 10%, pacTBop
a30THOH kucaoTel 2H, MepHbIi IuHIp 00BEMOM 25 oM.

OmeiT 6. XuMHYeCKnii crakad o0béMoM 100 CM3, MEpHBIH mHIp o0bEMoM 100 CM3,
pacTBop coyisHOM KHCIOTHl (1:5), pacTBOop MonmOaara amMMOHHS, PacTBOp XJIOpHAA OJIOBA,
MEpPHBIE MMUMETKH 00BbEMOM 5 cM™.

OmnbIT 7. cTeKIsIHHBIE MPOOHpKU 00BEMOM 10 oM’ MepHbIe MUIEeTKH 00béMoM 10 oM’
MepHBIE KOJIOBI 00bEMOM 50 em® pactBop cepHoi kucinoTsl 1H, pacTBOp cynbdocanmumnioBoit
14 xucnotel 10%, cranaapTHas 1IKaa AJs ONpPEAeSICHUs COEpKaHUs KaTHOHOB XKeJle3a B BOJE.

OmnpIT 8. cCTEKIISTHHBIE TPOOUPKU 00BbEMOM 10 oM, pactBop xpomarta kanus 0,5 M,
CTaHJIapTHAsl LIKaJja JJIsl ONpeieIeHUs conepmaHgm CBUHIIA B BOJIE, MEPHBIE MTUIIETKH 00BEMOM
Sem™.

Yxa3aHus 1o TexHuKe 0e30MacHOCTH
Hcnonb3yeMbple npu BHIIOJHEHUM aHajlW3a pacTBOPBL, PEAKTHB, IOCyAa U JApyrue
COCTaBHbIE YACTHU KOMILIEKTA JIOJKHBI OBITh IPEABAPUTEIBHO OCMOTPEHBI.

IIpu ocMoOTpe npoOBEPSIIOT:

1. [1en0CTHOCTD M TEPMETUYHOCTD YIIAKOBKU PacTBOPOB, PEAKTHUBOB;

2. OTcyTcTBHE NOBPEXKACHUM MEPHON TIOCY Ibl, TPOOUPOK, KOHTPOJIBHBIX IIKAJ U T.I1.;

3. CootBercTBHE BBIOPAHHOTO Ul HCIOJb30BAHUS PEAKTUBA (pacTBOpa) WIIM IOCYIbI
TpeOOBaHUSAM METOJMKM aHaJIN3a, T.€. HAJMYHUE XOPOIIO M OJHO3HAYHO YUTAEMOMN ITHKETKH,
METOK Ha MEPHOM NOCYZIE U T.II.

[Tocne mpoBeneHus aHaiaM3a MEpPHbIE CKIISIHKM W THIETKU CIEAYeT MPOMBITh YHCTOMN
BOJIOM, CKJITHKH C pacTBOpPaMHU HEOOXOIMMO TepMETHYHO 3aKPBITh U YJIOXKHTb B MECTa JUIS MX
XpaHEHUS.

Bxojsmue B cocTaB KOMIUIEKTa PEAKTHBBI T'€PMETUYHO YIAKOBaHbI BO ()IAKOHBI U HE
MPEJICTABIISIIOT ONAaCHOCTH NpU XpaHEHUH. XOTb KOMIUIEKT HE COACPKHUT SJOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BEILIECTB, MPHU paboTe ¢ KOMIUIEKTOM HEOO0XOAUMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU O€30MAaCHOCTH, NPEAYCMOTPEHHBIMU Il PabOT B XUMHYECKOH
nabopatopuu. B uactHocTH, ipu paboTe B 1a00paTopun HE JOMYCTUMO:

1. [Tonafanue XMMUKAaTOB U paCTBOPOB Ha CIU3UCThIE 000I0UKH, KOKY, OACKIY;

2. llpunstre nuiy (MUThA);

3. Bapixanue Bo3ayxa U XUMUKATOB, 0OCOOEHHO MMEIOIIMX PE3KUH 3amax U HaXOsAIINXCS B
MEJIKOKPHCTAIITHYECKOM COCTOSIHUU (00pa3yrouuX Mbljb);

4. Ilpu pabore cO CTEKISHHBIMH H3JEIUSIMH U IOCYJ0M HEO0OX0IMMO COOJI0IaTh
OCTOPOKHOCTh BO U30€KaHHE MOPE30B.

[Ipy mnpoBeaeHMH OSKCIEPUMEHTOB 10 MOJEIMPOBAHUIO 3arpsi3HEHUN  BO3AyXxa
IPEIYyCMOTPEHO HCIIOJIb30BaHUE KOHIIEHTPUPOBAHHBIX M pa30aBIEHHBIX KHUCIOT — CEpHOIi,
COJISHOM, a30THOM, MypaBbHMHOHW. [Ipm momamaHWM KHUCIOT Ha KOXY HE0OXOAMMO OBICTPO
IPOMOKHYTb PacTBOp JIOOBIM TaMIOHOM (caieTKo#, BETOLIbIO U T.N.), MECTO IOMNaJaHUSL
OOUJILHO MTPOMBITH CTPYEH BOJIbI U BHIMBITH C MBIJIOM.

Oco0eHHO onacHbl KMCIOTHI IIPU MOMAJAaHUU B I1a3a. B 3ToM ciydae riaza He0OX0IuMO
HEMEJICHHO O00MIIBHO IIPOMBITH HE CUJIBHOI cTpyeit BOJIBI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJBI U CPOUHO OOPATUTHCS K Bpady-CIIEHUAIUCTY.

Conp HUKeNns NpU MOMNAJaHUM B OPraHU3M 4YeEJOBEKAa IPEACTABIACT IOBBIILIECHHYIO
OIaCHOCTh M TpeOyeT 0coO0ro oOpalieHus, a MIMEHHO: XpaHEHHS B CIELUAIILHOM MeECTe, y4yeTa
IIPU PacXOJOBAHUU.

3aganus

7



OmeiT 1. MccnenoBanue 3amaxa BOObI
B xon0y ¢ npureproit mpoOkoit emkocThio 200 cM® HauTh uccaeayeMyro Boay 1o 2/3
00beMa U CHUJIBHO BCTPSIXHYTh BpalllaTeIbHbIM JBU- 10 jK€HHEM B 3aKpBITOM COCTOSIHUHU. 3aTeM
OTKPBITh U Cpa3y ke ONpeeIUTh OOOHIHHEM XapaKTep U MHTEHCUBHOCTD 3amnaxa. JlaTh oneHky
XapakTepa M WHTCHCHUBHOCTH 3alaxa mo nsATHOauibHON mikane (cm. Tabn. 1). PesymbraTsl
MCCJIEIOBAHM 3ammaxa BOJIbl IPEJCTaBUTh B BUJIE Ta0I. 4, a TaKkkKe 3aHeCTH B TalII. 3.
Tabnuua 4 Pe3ynbraTel Mccle10BaHKs 3a11axa BOJbI

[NokazaTenu OlleHKH
Homep
npoOs! HHTEeHCUMBHOCTH
P XapakTep zanaxa
3anaxa
|
2

Omnpit 2. MccnenoBanue BETHOCTH BOJBL.

Jlnisi Ka4eCTBEHHON OLIEHKM I[BETHOCTH BOJBI OT(HHIBTPOBATH Yepe3 OyMakHbIH (GpuUiIbTp
e menee 40 — 50 cm® uccieayemoil Boabl. IIpodguinbTpoBaHHyI0 BOJy HAJIUTh B OECIIBETHBIH
LWIMHIP U CPaBHUTb C TaKUM K€ O0OBEMOM JHUCTUJUIMPOBAHHON BOJBI B JPYIOM TakOM K€
WIMHAPE. AHaNW3 BBINOJHIETCS Ha (oHe Oenoro jucra OymMard NpU JAHEBHOM OCBELCHHH.
Boxy paccmaTpuBaioT cBepxy U COOKY M yKa3bIBalOT HAaOIIOJaeMblil IIBET (OeciBeTHAas!, CBETIIO-
xentast, Oypas u T.1.). KoindyecTBEHHO IIBETHOCTb BOJABI OHpEeNsercs M0 XpoMaTo-
K00anpTOBOI mKkaie. lllkana BETHOCTH TOTOBHUTCS ITyTeM cMmereHus pactBopa Nel (OCHOBHOIA)
u Ne2 (BcmomoratenbHblit). s mpurorosieHust pactBopa Nel HeoOXoIumMo B HEOOJBIIOM
00beMe JUCTUUIMPOBAHHOM BOJIBI PACTBOPHUTH B OTAeNbHOU mocyae 0,0875 T Guxpomara Kamus
(K2Cr207) u 2,0 r cynbdara kobansta (CoSO4 7H,0). PacTBOpSEI coieii cMeraTh, mpuOaBUTh
1 cM3 KOHIIEHTPUPOBAHHON CEPHOW KHUCJIOTHI M JIOBECTU TUCTUIUTMPOBAHHOW BOJOM 110 1 )_'[M3 .
PactBop Ne2 copepxur 1 oM’ KOHLEHTPUPOBAHHON cepHOW Kuciaotel B 1 1om3
JTUCTUJUTMPOBAHHON BOJIBI (pacTBOp cepHOMl KucioThl). [llkama mBeTHOCTH TOTOBUTCS B MATH
uIMHIpax no 50 oM’ nyTeM cMmenieHus pactBopoB Nel 1 Ne2 B COOTHOILIEHUH COTIacHO TabI. 2.
Jns onpeneneHusi IBETHOCTH B MpoOUpKY (UuiauHAp) Ne6, OJHOTUIIHYIO C TEMH, B KOTOPBIX
IIPUTOTOBJIEHA IIKaJIa, HAMUTH 50 cM™ ucciegyeMoi Boasl. CpaBHUTH OKPACcKy BOJBI C OKPACKOM
pPacTBOPOB B IISITH IIJIMHAPAX Ha 6esoM (oHE, OTBICKMBAsi MECTO B IIKaJe, TOXK/IECTBEHHOE WIIN
MaKCHUMaJIbHO MPUOJIMKEHHOE MO OKpacke. L[BeTHOCTh BBIpaXaroT B Ipajgycax LBETHOCTH IO
JaHHBIM Tabus. 2. Pe3ynbTarhl UCClIEJOBaHUN IIBETHOCTU BOJBI MPEACTaBUTH B BUIE Tab. 5, a
TaKXe 3aHeCTH B Tal. 3.
Tabmuma 5 PesynLTaTEI_H_clc_J}gg_IglgeL};H_s_[ BETHOCTH BOJIBI

S S h——— A

Homep [Toka3zarenu oueHKH
npo0Obl
P IlgeT BOARBI I'pagyc uBeTHOCTH
1
2

Omnpbit 3. OnpeneneHrne KuCI0THOCTH BOIBI.

B crexisHHBIH OIOKC HAJIUTh HCCIEAYEMYIO BOJAY, HOIPY3UTb B BOJY HOJOCKY
YHHUBEpPCAIbHOW HMHIUKATOPHOM Oymarn M OBICTPO CpaBHUTH IOJYYEHHBIH I[BET Oymaru co
CTaHJApTHOM IIKAJIONH YHUBEPCAIBHOTO HHAMKaTOpa. Pe3ynbraT 3anectu B Tabin. 6 u 3.

Tabnuia 6 Pe3ynbTaThl Hccaeq0BaHUS KHCIOTHOCTH BOJIBI



Homep [lTokazaTenm

npoOb! [{BeT nuaukaTopuoii fymaru pH
1
2

Ompit 4. OnipeniesieHne coiep Kanus Cyab(}arTos.

[IpenBapuTenbHO ciaeayeT NPOBECTU KayeCTBEHHOE olpenaeseHue cyabdaron. s aToro
B IpoOupKy HaIUTH 10 oM’ UCTIBITYeMOH BOJIbI, 1006aBuTh 0,5 eM® comstaoi kucmotst (1:5) u 2
cM3 5%-Horo pactBopa xyopuaa 6apus. [Ipobupky octopokHo BeTpsixHyTh. [losiBneHue 6enoit
MYTH YKa3bIBaeT Ha co/epkaHHe B Boje cynbpar-uona. Utodsl yOeauTbes, 4To HaOIIOHaeMbIi
ocaJiok o0Opa3oBaH HMMEHHO cyiabdaTamu, a He d¢ochaTamMmu Wi KapOOHATaMH, 4YacTh
MOJIy4EHHOTO PAacTBOpa OTIENIUTH B APYI'YI0 MPOOUPKY U J0OABUTH HECKOJIBKO Kallelb COJSTHON
KHUCTOTHI. Ecni 0cajok HE pacTBOPSETCS B CONSIHON KHCIIOTE, 9TO yKa3bIBAeT HA HAJTMYME B BOJIE
cynb(ar-uoHoB. J[Ig  MONYKOJMYECTBEHHOTO  OMpENeNieHHs]  Cylb(aT-MOHOB  CpPaBHHUTH
UCCJIETyeMbIil pPacTBOP CO CTaHAAPTHOM mIKamoi (Tabn. 7). Pesynbrar onpeneneHus 3aHECTH B
Tabi. 3.

Tabanua 7 CranjapTHast MKaja JUIs ONPEACIICHIS COACPIKAHMUSI CYIIb(aToB B BOJC.

Homep npoOupku 1 2 3 o 5 6

Konu4ectso cynbhaToB, Mr/m 10 20 50 100 200 | 400

Ompit 5. OnpenesnieHne coiep KaHus XJIOPUIOB.

B 1po6upKy HamUTh 5 cM® Bombl M 06aBUTh 3 — 4 Karu 10%-HOro pacTBOpa HHTpaTa
cepeOpa. IlosiBneHre ocajka WIM MYTH yKa3blBaeT Ha MPHCYTCTBUE B Boje xJyopuaoB. 13 Tlo
Ta0JI. 8§ TIPOBECTH TOJYKOJINICCTBEHHOE OIPECIICHNEe XJIOPHIOB. [t Toro 4rodb1 yoeauThes,
4TO OCaloK 0Opa3oBaics 3a CYET XJOPHJIMOHOB, B MPOOHMPKY N00aBUTh HECKOJIBKO Karelb
a30THOM KHCIOTHL. HepacTBOpHBIIMIICS OCAalOK WIIM MYTh CBHIECTEIHCTBYET O COACPIKaHWUU B
BOJI€ IMEHHO XJIOpUI0B. Pe3ynbTaTsl onpeesieHus 3aHecTy B Ta0I. 3

Tabnuna 8 JlanHbIe U1 ONPEIEICHUS COAECPKAHNUS XJIOPUIOB B BOJIE

XapaxkTepHCTHKA 0CaIKa HIH MYTH CojepxaHue XJIOPHI0B, MI/JI
OnanecueHuus WK ciadas MyThb 1-10
CunbHas MyTh 10-50
Ob6pa3zyroTes XN0MbA, OCAKAAITCA HE Cpazy 50 - 100
benwiit 00beMHbIH 0ca10K bonee 300

OmneiT 6. Onipenenenue coaepxkanus Gocdaros.

B xumuueckuii ctakan o6bEMom 100 cM® Hamuts 50 cm® poOBI BOJIBI, 100aBUTH 1 cM3 CONsHOM
kucnotsl (1:5), 1 oM’ pacTBopa MoJM0O/aTa aMMOHHUSL M 1O KaIlIIM BBECTH PacTBOp XJIOpUAA
onmoBa (Bcero 3 karum). [lo WHTEHCHBHOCTH OKpacKH TMOJTYYEHHOTO pacTBOpa CYyIsIT O
KonuuecTBe Gocdar-uoHOB B HccieayeMoil Boae (Tadm. 9). Pe3ynabTarsl UCHIBITAHUIN 3aHECTH B
Tabm. 3.

Tabmina 9 Jlansele 11 onpeneneHus coaepxanus Gocharo B Boje

Oxpacka pacTsopa Conepxanune pocdaros, Mr/
Ceetno-ronybas 0,1-10
["onybas 10—45
Cunss bonee 45

Omnbit 7. OnipeneneHue coaepxKaHusi KATHOHOB KeJie3a

[ns ompeneneHus colep)kaHUsi B BOJE coyieil kene3a HamuTh 10 o HCCIIEyEMOM BOJBI B
MEpHYI0 KoJIOy, m00aBHUTH 1 oM’ CEepHOM KHCIIOTHI (JJIs1 CO3daHHUsl KUCIOW cpenbl). Jlanee
npu6aBuTh 5 cM® 10%-HOro pacTBOpa Cymb()OCATHIMIOBOI KHCIOTEL. PacTBOp TOIHTH 10 METKH
JUCTUJUIMPOBAHHON BOAOW M mepemeniaTh. sl cpaBHEHUSI ¢ paCTBOpaMH CTaHAAPTHOM IIIKAJIbI
MPUTOTOBIICHHBIA PACTBOP HAIUTH B MPOOMPKY O YPOBHS, OJMHAKOBOTO CO CTaHIAPTHBIMU
pactBopamu. OKpacKy CpaBHUBATh, paccMaTpuBas pacTBOPBI CBEpXYy. B mpucyTcTBUM MOHOB
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JKeJe3a pacTBOP OKpaIlTUBaeTCs B pOo30BHIii 11BeT. [1o ctanmapTHoii mkane (tabn. 10) onpenenutsb
COJIepXKaHuE B BOJIE KATUOHOB JKeJle3a.

Tabanua 10 CraupapTHas MmKaia i ONPE/ICNICHNs CO/ICPKaHNs KATHOHOB JKelle3a B BOJC.
Howmep npobupku 1 2 3 4 5
Copnepixanue KaTHOHOB jKene3a, Mr/J 0,05 | 0,10 0,15 1020 | 0,30

ConepxaHue KaTHOHOB jKeie3a B MPoOE BOJBI CUYUTATh PAaBHBIM TOMY 3HAYCHHUIO, KOTOPOE
COOTBETCTBYET CTAaHJAPTHOMY PACTBOpPY WIKAJbl C OKPacKoil pacTBopa, Hamboiee OIU3KON
oKpacke npoOsl. Pe3ynbTarel 3anecTu B Tab. 3.

Omnpit 8. OnpeneneHue coaepKaHusi KATHOHOB CBUHIIA.

B npobupky nomectutp 5 oM’ poObl, pudaBuTh 0,5 oM’ pactBopa xpomara kanus. Okpacky
MOJIy4EHHOTO PacTBOpa CPaBHUTH CO CTAHIAPTHOM ImiKanoi (tadu. 11).

Ta6muna 11 CrangapTHast mKasa 17 ONPEEICHIs COACPIKAHMS KATHOHOB CBUHIIA B BOIE

Homep npobupku | 2 3 4

Copaepxanne karnoHoB ceunua, mr/n | 0,01 | 0,05 | 0,10 | 0,50

HOJ'Iy‘IGHHBIfI pe3yJIbTaT 3aHCCTU B TaoI. 3. C,Z[eJ'IaTb BBIBOJ O KAa4YCCTBC HCCHeHyeMOﬁ BOJBI.

Conep:xkanue oTyera
Taonuua 3 PU3HUKO-XUMHUUYECKHUE TTOKA3ATEIU KAYECTBA BOIbI

[TokazaTens [MonyueHHsIi HopmatusHsiii CooTreeTrcTBue
pe3ybTart MnoKazaresb HOpME
3anax He 6onee 2 Gannos
[{BeTHOCTB He 6onee 20°
Kucnotnocts pH=6,5-17.5
Copep:kanue cyibharos 400 mr/n
Coaepxanue XJIOPHJI0B 300 mr/n
Conepskanue pochartos 45 mr/n
Conepskanue xkenesa 0,5 mr/n
CopepikaHne CBHHLA 0,03 mr/n

KonTpoabHbie Bonpocsl
1. I'pynnbl mokaszaresnei, XapakTepU3yIOLIIMX KaueCTBO MUTHEBOM BOJBI.

2. T'mruenndeckas XApPaKTCPUCTHKA OPTaHOJCITUUCCKHUX IOKa3aTejie KadecTBa BOAbI H
MCTOJbI UX OIIPCACICHUA.

3. I'urneHn4eckoe 3Ha4eHue KECTKOCTU MUTHEBOM BOJBI U METOJ €€ ONPEICIICHHUS.
4. I'urueHnyeckoe 3HaYeHue 3arpsi3HEHMs BO/Ibl OPTaHUYECKUMHU COEAMHEHUSIMU.

5. XuMHUECKHE TMOKa3aTell, XapaKTepU3yIOIIME 3arpsi3HEHUE BOJbI, W METOJbl HUX
ONPEACIICHUS.

6. CyHOCTh OMOXUMHUYECKUX TTPOIIECCOB MPEBPAIICHHUS a30TCOAEPIKAIINX BEIIECTB B BOJIE.

Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCIIOJIb30BAHUIO 110 JTAHHOH Teme
OcHoBHas1 JIMTEpaTypa:

1TIpoxopos, b. b. ConnanpHas 3xonorus : yueOHuk 11 By30B / b. b. IIpoxopos. - M. :
Axanemus, 2012. - 413 c. - (Bsiciiee npodeccronaibHoe oOpa3oBanue). - bubnuorp.: c.
407-400.

2 CtpaxoBa, H. A. Dkonorus u npupoaonois3oBanue : yued.mocoome / H. A. Ctpaxosa, E.
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B. Omenbuenko. - PoctoB H/]] : ®enukc, 2011. - 253 c. : un. - (Beicmee obpazoBanue). -
bubnuorp.: c. 253.

JlonoJIHUTeIbHAS JIUTepaTypa:

1 JlozanoBckas, 1. H. Dxonorust u oxpana 6uocdeps! Npyu XUMHUYECKOM 3arpsS3HEHUH :
yueb.mocobue ais By3oB / M. H. Jlozanosckas, J[. C. Opnos, JI.K. CagoBHuKOBa. - M. :
Bricmas mkoma, 1998. - 288 c. : wi. - bubnuorp.: ¢.285

2 Mapsbus, B. K. [Ipombinuiennas sxonorus : yae6.mocodue / B. K. Mapwun ;I1ens. roc. yH-
T apXHUTEKTYphl B cTpouTenbeTBa. - [lensa : [II'YAC, 2007. -198 c. wi. — bubnwuorp.: c.
196

3 Iunos, U. A. Dxonorus : yuebnuk / Y. A. llunos. - U3x. 4-¢, crep. - M. :Boicmas
urkona, 2003. - 512 c. - bubnuorp.: c. 510.

HNuTepHeT-pecypces:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYyIa K 00pa30BaTEIbHBIM Pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuteTckas OMOINOTEKA OHIAWHY.

3 http://catalog.ncstu.ru/ — smeKTPOHHBIH KaTaaor acCoHANU IEKTPOHHBIX OHOIMOTEK
yueOHbIX 3aBefeHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKE

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHIaMeHTaIbHbIC TPOOIEMbI
OIICHKH COCTOSTHHSI 9KOCHCTEM U SKOJIOTHUECKOTO HOPMHUPOBAHHUS

Tema 3. OCHOBBI 3K0JIOTHYECKOT0 HOPMUPOBAHUA

JlaGoparopuas pa6ora 2. [IpuroroBjieHHe U IKCIpPecc-aHAIN3 MOIEJIbHOI CMeCH CTOYHBIX
BOJ

Ilens paOOTHI: O3HAKOMHUTBCS C XapaKTEPUCTUKOM TNPOMBIIUIEHHBIX CTOYHBIX BOJA H
IPUTOTOBUTH  MOJEIBHYIO  CMECh, COOTBETCTBYIOIIYIO  CTOYHOM  BOJE  3aJaHHOTO
IPOMBIIIIEHHOTO  NPOU3BOJCTBA;  ONPEACIUTh C  TIOMOINBIO  JKCIPECC-TECTOB U
KOJIOPUMETPUYECKON HIKAJIBI COAEpKAaHUE HOHOB-3arps3HUTENECH B MOJIEIbHON CMECH.

®opmupyemble KOMIETEHIIMM WU X YaCTH:

Kon DopMyIHpoBKa

11IK-1 CriocobeH pa3pabaThiBaTh MEPOIIPHUATHN MO0 COBEPIISHCTBOBAHUIO TEXHOJOTUIECKUX MPOIECCOB
MPOU3BOJICTBA Map(HIOMEPHO-KOCMETHYCCKON PO TYKIIUN

TeopeTuyeckas 4acThb

XapakTepucTuka MPOMBIIUIEHHBIX CTOYHBIX BOJA ~ MHOrM€ MpPOMBIIUIEHHBIE U
XO3STMCTBEHHEBIC IpOoUECChl CBA3AHBI C O6p330BaHI/IeM CTOYHBIX BOJ, COACPKAIINX TOKCHYHBIC
BemectBa. CTOYHBIE BOJABI — 3TO BOJA, BO3BpallaeMmas B OKPYXAIOIIYI0 Cpeay Iocie
MCIIOJIb30BaHUS.

K crounbsiM BOJaM OTHOCATCA:

-KaHaJIM3allMOHHBIE BOJIBI;

-cOpOCHI MPOMBIIIUIEHHBIX MPEANPUATHH;

-IpeHaKHbIE BOJBL;

-OTXOJIbI CEIbCKOXO03SUCTBEHHBIX PepM;

-CTOKH C MOJIeH ¢ pacCTBOPEHHBIMU B HUX yAOOPEHUSIMH U MECTUINIAMU;

-HarpCTbIC BOJAbI CUCTCM OXJIAKACHUA U T. .
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OcHOBHBIE BEIIECTBA — 3arps3HUTENN, COAEpXKAIIMECs B CTOYHBIX BOJAX PAa3IUYHBIX
IPOMBIIIJICHHBIX IPOU3BOJCTB, IPUBEEHBI B Ta0. 1.

Baxueimer 3agaded B YCIOBHUAX IPOMBIIUIEHHOIO pPa3BUTUS U BPEMEHHOU
HEM30€KHOCTH IIONaJaHUsl OTXOJOB B BOJHBIE OHOreOLEHO3bl SABISAETCS YCTaHOBJIEHUE
JIOITYCTUMBIX Harpy30K Ha BOJHBIE OOBEKTHI B PE3yJIbTATe BOAONOTPEOICHUSI.

Bononorpebienre — 3TO MCIOJIB30BaHUE BOJbI, CBSI3aHHOE C U3BATHEM €€ U3 MecT
JIOKAJIHM3alMK C YaCTUYHBIM WM TOJHBIM 0€3BO3BPATHBIM PAacXOJI0BAaHHEM U C BO3BpAIIEHUEM B
UCTOYHUKM BOJ03a00pa B 3arpsi3HEHHOM COCTOSIHUM. OOBIYHO KOHTPOJIIO I1O/ABEPraroTCs
HanOosiee OMAacHbIE BEIIECTBA, CHOCOOHBIE HAKAIUIUBATbCA B JIOHHBIX — OTJIOXKEHUSX,
IepeaaBaTbCsl M0 TPOPUUECKUM LENsAM, B YACTHOCTH TSXKEJbIX METAJUIOB, TAKUX KaK XKeJe3o0,
MéeZlb, HUKEIb, IIUHK, XPOM U JIpyTHE.

Tabmuua 1 OcCHOBHBIE BeEIECTBA-3arPA3HUTENN BOJHBIX OOBEKTOB M XapaKTEpHbIE
VCTOYHMKH 3arpsi3HECHUI

OcHoBHBIE (DOPMEI Tun npomMeinneHHoro [1JIK B BOZIE
3arpsainuTen
3arpsa3HHTENS MPOH3BOJICTRA BOJIOEMOB, MT/JT
. XnopupoBaHue  CTOHMHBIX
AKTHBHBII
10 Cl,, Cl1O BOJ, NpPOM3BOACTBO jae3uH- | He nonyckaercs
Jop (hHIMPYIOUIHX CpeacTB
TpapuibHble Lexa, Kpaiie-
HKeneso (11, 2 g3 P il P3
1) Fe™", Fe HHE TKaHEH, NMpoOM3BOJACTBO 0.3
PeaKTHBOB
Measb Cu” [anbBaHHYECKHE LeXa 1.0
-
Hukens Ni- ['aneBanmveckue uexa 0.1
[lpoussoacTBo  MUHEpaNb-
Hurpatst NO; HBIX ya0OpeHuil, a30THOH 45
KHCJIOThI
Kpawenue CEPHUCTLIMH
Cynbhuast ST, HS, H,S KpacuTenaMu, paznokenue | He nonyckaercs
DEeNKOBLIX COEAMHEHNIT
3t g 2 [anbBaHMYeckHe M Kpa- ey
Xpowm (111, V1) Cr-, CrO.™, C:IJILI[;.I exa l\ﬁnuﬁ{ 0,05 s Cr”,
’ \ 2 e exa, ay *HHEe 3+
P Cry04 . \ - 0.5 s Cr'
KOW

Kene3o MOCTOSHHO MPUCYTCTBYET B TMOBEPXHOCTHBIX W TMOJ3EMHBIX Bojax. Bwicokoe
COJIEpKaHUE JKeJe3a B MOBEPXHOCTHBIX BOJIaX YKa3bIBA€T HA 3arps3HEHUE MX MPOMBIIUICHHBIMU
CTOYHBIMHU BOJIaMH, OCOOCHHO MPOMCTOKaMHU METaI000pa0aTHIBAIONIUX TIPOU3BOJICTB.

Menp B MOBEPXHOCTHBIX BOJIaX IPUCYTCTBYET B pe3yjbTaTe 3arps3HEHUS CTOYHBIMU
BOJIaMH MPEANPUATUNA XUMUUYECKON, METAJUTYPruye€CKON NPOMBIIIIEHHOCTH. VICTOUHMKOM Menu
B BOJE MOXET OBITb KOPPO3US METAIOB WM MEAbCOACPKAIIUX METAIMYEeCKUX YacTeH,
COIPUKACAIOIIMNXCS C BOAOM.

Hukens MoeT NpHUCYTCTBOBAaTH B CTOYHBIX BOJAX METALI000pabaThIBAIOIIUX U
XUMUYECKHUX TIPEATPUITHM.

XpoM TMpPHUCYTCTBYeT B CTOYHBIX BOJAX METAIO00pa0aTHIBAOIINX M XUMHUYECKHUX
MPOM3BOJICTB, KOXXEBEHHBIX 3aBOJIOB M 3arpsA3HEHHBIX CTOKAaMHU JTHUX IPOU3BOJICTB
MOBEPXHOCTHBIX BOJAX.

Kpome Toro, cTOUHBIE BOABI COAEpPKAT pa3IWYHBIE OPTaHWYECKUE coeauHeHus. Jlis
KOKIOT0 MPENNpHUsATHS [OJDKEH YCTaHABIMBAThCS MpeaenbHo momycTumbii copoc (ITHC)
Bpenubix BemiectB. CormacHo 17 'OCTy ITJC BpenHoro BemiecTsa — 3TO €ro Macca B CTOYHBIX
BOJIaX, MAaKCUMAJIBHO JIOMYCTUMAasi K OTBEJIEHUIO C YCTAHOBJIEHHBIM PEKMUMOM B JAHHOM ITYHKTE
BOJHOTO OO0OBEeKTa B eAuHUIly BpeMeHH. C Ienpr0 0oOecTedeHHs] HOpPM KadecTBa BOJABI B
KoHTpoJibHOM nyHKTe [1JIC ycTaHaBiamBaercsa ¢ yueToM MpeaebHO JOMYCTUMbIX KOHLEHTpAUi
(ITIK) Bpenupix BemecTB. KOHTpoih KadecTBa CTOYHBIX BOJ IMPEAYCMaTpPUBACT OMpEICICHUE
OpPTraHOJIENTHYECKUX TMOKa3aTeNel BOJbI (IBET, 3amax), XUMHUYECKOTO MOTPEOICHHUS KUCIOPOoaa
(XTIK), xomuyecTBa pacTBOPEHHOTO B BOJAE KHCIOPOJa, a TaKXe €ro OHOXHMMHYECKOTO
notpebnenus (BIIK), pH cpenpl, comep:kanus B3BEIICHHBIX YaCTHUI] U KOHIICHTPAIIUU BPEIHBIX
BEIECTB.
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XUMHUYECKUM notpebiieHueM kucinopona  (XIIK) HAa3bIBACTCS BEJIMYMHA,
Xapakrepusyoias olliee cojep)kaHue B BOJE BELIECTB, CHOCOOHBIX OKHCIATHCS (IIPOAYKTHI
pacmnajza OpraHM4eCKUX COEAMHEHUHW M JIETKO OKHUCIISIOIIMECS HEOPraHWYECKHE COEIUHEHUS).
Bemnunna XIIK BblpakaeTcsi KOJIMYECTBOM MMJUIMIPAMMOB KHUCJIOPOAA, HEOOXOIMMOIo s
OKHCJIEHUS BELIECTB, COJepKamuxcs B 1 aM° Boztbl. OBBIMHO OKHCIICHHE poObI CTOYHON BOJIBI
IPOM3BOIUTCS. OMXpOMATOM Kajus B cepHOM kuciore. CoaepxaHue pacTBOPEHHOIO KHUCIOPOaa
OTIPENeNIAIOT B CTOYHBIX BOJAX, MPOMIEANINX XUMHUUECKYIO UM OMOXUMUYECKYIO OYHCTKY, Iepe.
CIyCKOM B BoJoeMbl. CozepikaHie pacTBOPEHHOIO KHCIOpOJa M3MEPSIOT B MI/J M MPOLEHTAaX
[0 OTHOLIEHUIO K PAaBHOBECHOM KOHIICHTPALMM KHUCJIOpPOJA IIPU JAHHOM TeMIlepaType.
OnpeneneHue OCHOBAaHO HA PEAKLMU PAaCTBOPEHHOIO KUCIOPOZA € MAPOKCHIOM MapraHua u
OTpeNieIeHnH O00pPa30BaBIIMXCS BBICIIMX I10 CTENEHM OKHUCICHHUS COCIMHEHHWH Maprasia.
Hcnonp3yroTcss  TakKe  KOJIOPUMETPUYECKHE  METOAbl, OCHOBAaHHBIE HAa  M3MEHEHUU
MHTCHCUBHOCTU LIBETa COEJAMHEHUN, KOTOpble OO0Opa3yloTcs IMpU PEAKIUH CHEIHaTIbHBIX
KpacUTeIer U CTOYHOM BOJBI.

[Ton Ouoxumuueckum notpedseHuem kucinopona (BIIK) nonumaercs kommuuecTBo
KHACJIOpO/a B MI/J, HEOOXOOUMOE JJsi OKHCIECHHS OpPraHWYeCKUX INpumecell a’poOHBIMU
Mukpoopranusmamu. Ornpenenenne bBIIK BeimonHsiercs Ha OCHOBE aHaivM3a W3MEHEHUs
COJIEp’KaHUsl paCTBOPEHHOI'O0 KUCJIOpOJa ¢ TeueHueM BpeMeHHU. Bennunna pH sBnsercs mepon
AKTMBHOM KHCIOTHOCTH BOJIbI, CO3JAIOLICHCS B pe3yJbTaTe B3aUMOACUCTBUSA PAaCTBOPEHHBIX
3JIEKTPOJIMTOB U ra3oB. 3HadeHue pH ompenensercs 3JeKTPOMETPUUECKUM (C HCIIOJIb30BaHUEM
npubopoB — pHmerpoB) wiu kojmopumerpuueckuM meroaoM. Komopumerpuueckuii meTon
OCHOBaH Ha CBOMCTBE MHIUKAaTOPOB MEHATH CBOIO OKPAacKy B 3aBUCUMOCTH OT KOHLICHTpalUHU
BOJIOPOJHBIX MOHOB. CoJiepkaHne B3BEIICHHBIX BEIIECTB (MI/J) B BHIE OCAJKa OINPENeNIIeTCs
nyteM (GUIbTPOBaHUSA yepe3 OyMa)kHbIe MU CTEKJISIHHbIE (DMIIBTPHI UM BBIIApUBAHUEM MTPOObBI
HCCIIETyEMOM BOJIBI.

OO6opynoBaHue U MaTepuaJbl

Kpucrannuueckue BemiectBa: xjopHas wu3BecTh (CaOClp, MECTHBOIHBIM XJIOpHUI >Kene3a
FeCl3-6H,0, xene3nsiii kynmopoc FeSO4 7H,0, memusiii kynopoc CuSO4-5H,0, 1ecTHBOIHBINR
xnopun Hukens NiSO46H0, nutpar kamus KNOs, cynbdua Hatpus NapS, MIECTHBOIHBIM
xyopun xpoma CrClz-6H,0, xpomat kamust K,CrOy4, MmepHBIE K0JIOBI eMKOoCcThio 100 CM3, JaCcOBLIE
CTEKJIa, CTEKJISIHHbIE BOPOHKH, BEChl aHAJTUTUYECKHUE;

DKCIPECC-TECTHI ISl TOTYKOJIUYECTBEHHOTO OINPECICHHUs] CYMMapHOTO COAepaHus 2- u 3-
BaJICHTHOTO ’Kelie3a, aKTUBHOI'O XJIOpa, XpOMaT- U HUTPAT-UOHOB. Konopumerpuieckue mKaibl
JUTSL TIOJTYKOJIMUECTBEHHOTO OTPEICIICHUs COAEPKaHUsI HOHOB MU, HUKETSI U TPEXBAJIEHTHOTO
Kenesza, nepekuch Bogopona HpO,, ruapoxcua Hatpus NaOH, dacoBbie cTekia, MUHIIET,
npoOupku ooremom 10 oM

Yka3anus no TexHuke 0e30MaCHOCTH
Hcnonp3yemple IpH BBIIOJHEHUM aHalIW3a pacTBOPBL, PEAaKTHB, IOCyAa W JpYyrue
COCTaBHbIE YAaCTH KOMILIEKTA JOJKHBI ObITh MPEABAPUTEIIEHO OCMOTPEHBI.

IIpu ocMOTpe MpOBEPSIOT:

1. [{enoCTHOCTh ¥ TEPMETUYHOCTD YIIAaKOBKH PACTBOPOB, PEAKTUBOB;

2. OTcyTcTBUE TOBPEXKACHUN MEPHOH MOCY/IbI, TPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO MJII HCIOJIb30BaHUS peakTuBa (pacTBOpa) WIM TOCYIbI
TpeOOBaHUSAM METOAMKHM aHAIN3a, T.€. HAINYME XOPOLIO U OJHO3HAYHO YMTAEMOU ITHKETKH,
METOK Ha MEpHOM MOCYyAE U T.1I.

ITocne mpoBeneHUs aHaiaM3a MEPHBIE CKISSHKM U IUIETKU CIEAYET IPOMBITH YHUCTOM
BOJIOM, CKJITHKM C pacTBOPAMHU HEOOXOIMMO I€pMETHYHO 3aKpBITh U YJIOXKHUTh B MECTa JUISl X
XpaHEHUS.

Bxopsmue B cocTaB KOMIUIEKTa PEaKTHBBI '€pPMETUYHO YNAKOBaHbI BO (DJIAKOHBI M HE
IPEJICTABIISIIOT ONAaCHOCTU IPU XpaHEHUH. XOTb KOMIUIEKT HE COJIEPKUT SAOBUTBIX U
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CUWJIBHOJICHCTBYIONINX BEIIECTB, IPU pabOTe C KOMIUIEKTOM HEO0OXOIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU O€30MacCHOCTH, NPEIYCMOTPEHHBIMH MJii paboT B XUMHUYECKOU
nabopatopuu. B yactHocTH, ipu paboTe B 1a00paTOPUM HE JOMYCTUMO:

1. [Tonajanue XMMUKATOB U PaCTBOPOB Ha CIU3UCTHIE 000IOUKH, KOKY, OACKIY;

2. llpunstre nuiy (MUTHA);

3. Bapixanue Bo3ayxa U XUMUKATOB, 0OCOOCHHO UMEIOIINX PE3KUH 3amax U HaXOAAIIUXCs B
MEJIKOKPHUCTANIMYECKOM COCTOSIHUU (00pa3yroIuX MbLUIb);

4. Tlpu pabore CO CTEKISHHBIMU H3JEIUSIMH U MOCYAOH HEO0O0XOJuMO CcOOII0IaTh
OCTOPOXKHOCThH BO H30€KaHUE TIOPE30B.

[Ipy mnpoBeaeHMH OSKCIEPUMEHTOB [0 MOJEIMPOBAHUIO  3arpsi3HEHUN  BO3IyXa
MPEAYCMOTPEHO MCMOJIb30BaHUE KOHIICHTPUPOBAHHBIX U Pa30aBJICHHBIX KHCIOT — CEpPHOM,
COJISIHOM, a30THOM, MypaBbHHOW. [Ipu momagaHuM KHUCIOT HAa KOXY HEOOXOAUMO OBICTPO
MIPOMOKHYTh PAcTBOp JIOOBIM TaMIIOHOM (CayipeTKOW, BETOIIBI0 M T.I.), MECTO IIOMAaTaHUs
OOUJILHO MTPOMBITH CTPYEH BOJIBI U BHIMBITH C MBLJIOM.

Oco0eHHO omacHBI KUCIIOTHI MPU TIONAJaHUK B I1a3a. B 3Tom cirydae riaza HeoOXoIumMo

HEMEJIEHHO 00MIJIBHO IIPOMBITh HE CHUJIBHOM cTpyei BOJIbI, 3aTeEM
2%-HBIM BOJHBIM PACTBOPOM COJBI H CPOYHO OOPATHTHCS K BPady-CIIEIUAINCTY.
3amanua
[IPUTOTOBJIEHME MOJIEJILBHOM CMECHU CTOYHBIX BOJ] [TPOMBIILLIIJIEHHOI' O
THUIIA

[TonyunTe y mpemojaBartesnis 3aJlaHW€: TUI MPOMBIIIUIEHHOTO MPOU3BOJICTBA, CTOYHBIC
BOJIbI KOTOPOTO HEOOXOAMMO cMofenupoBath. llpemnaraeTcss mpUroTOBUTh MOJIETIBHYIO CMECHh
CTOYHBIX BOJ| TAJIbBAHUYECKOTO II€Xa, I1eXa MO KPAIICHUI0 TKAaHEW U yOJICHUIO KOX, a TaKXKe
1exa Mo MpOu3BOJACTBY Ae3uHbuIupyromux cpeAacts. [lonp3ysace Tabn. 1, ompenenure, Kakue
3arpsI3HUTENN MOTYT COJEPIKAThCSI B CTOKaX BBIOPAHHOTO MPOM3BOJICTBA. Beimummmre u3 tadi. 1
3HAUCHUS MpeAeIbHO JIOTTYCTUMBIX KOHLIEHTpalui (ITAK) IS BBIOpaHHBIX
KOMITOHEHTOB3arpsi3sHUTENEH, a U3 Ta0Jy. 2 BhIOEpUTE BEIIECTBA, HEOOXOAUMBIE JJII BBEIACHUS B
MOJICJIBHYI0O CMECh HY)XHBIX KOMIIOHEHTOB-3arps3HuTeNeil. Bbluuciaure MOISpHYIO Maccy
BEII[ECTBA, KOTOpOe OyAET MCIOIB30BAHO JJISI IPUTOTOBJICHUSI MOJIENIbHON cMmecH. Paccuunraiite,
KaKoe KOJIMYECTBO peareHTa HeoOXOAWMO BBECTH B MOJEIBHYIO CMECh MJi JOCTHXKEHUS
BenuuuHsbl [1JIK o popmyne:

my, _ M, M
IJJIK M~
I7le mp — Macca peareHra, Heooxoaumas Juis IPUTroToBIeHus 1 e pactBopa ¢ [1/IK=1;
I[MAK — TtabmuyHoe 3HAUYE€HUE TPEAETbHO JOMYCTUMOW KOHIEHTpAlMM KOMIIOHEHTa-

3arps3HUTENS (cM. Taou. 1);
Mpg — MosipHasi Macca peareHra, KOTOpblii OyJeT UCTOIb30BaH ISl IPUTOTOBJICHHS MOIETHHON
cMecH;

My — MomsipHasi Macca KOMITOHEHTa-3arpsi3HUTENA. UTOOBI paccUuTaTh KOJIMYECTBO PEarcHTa,
HeoOxoaumoe i npurotoBieHus 100 oM’ MozenbHOM cMmecu co 3HauenueMm [IJIK=1, cienyer
Maccy BEIIeCTBa, BEIYUCICHHYIO 110 dhopmyre (1), pazaenuts Ha 10.

m
My, = W (2)

Jlanee crnenyer BBIOpaTh, BO CKOJNBKO pa3 Oynmer mnpesbimieHo 3HaueHue [IJIK B
MOJIEJIBHONW CMECH JJI KaKIOr0 KOMIIOHEHTA U YMHOKUTbH 3HAY€HHME MACChl BEILECTBA Migo HA
3TO YHCIO0. DTO M OylIeT BeIMYMHA HABECKU, HEOOXOAMMAs Uil MPHUTOTOBJICHUS MOJEIbHON
CMECH.

Tabnuua 2 BemiectBa, He0OXOAUMBIE AJISI IPUTOTOBIICHHUS MOJEIBHOW CMECH CTOYHBIX
BOJI TPOMBIIIIJICHHOTO THUIIA
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KOMNOHEHTEI- PeakTuBbl IS IPATOTOBJICHUA MO,EI.e.’lI:.HOﬁ
3ArpsAsHUTEIH CMECH
Cl,, HCIO, CIO CaOCl,
Fe®' FeSO,-7H,0
Fe'' FeCls:6H-0
Cu*' CuS0,-5H,0
Ni** NiSO,-6H,0
NO; KNO:
S” HS, H.S Na,S
crt CrCly-6H-0
CrO.~, Cr,0," K,CrO,

Takoif pacuer TPOM3BOAUTCA 1O KAKAOMY KOMIIOHEHTY, BBIOpaHHOMY  JUIA
IIPUTOTOBJICHUS] MOJEIBHOM CMECH CTOYHBIX BOX. Pe3ynbraTel pacuera HMpENCTaBUTH B BHIE
tabimubl (mpumep odopmieHus Tadn. 3). I[lox pyKOBOACTBOM MpemnojaBaTeNsi B3BECHUTH
HE00X0/1IMMOE KOJINYECTBO peareHTOB Ha YaCOBOM CTEKJIE HAa aHAJIMTHUECKUX Becax, C IOMOIIbIO
BOPOHKH KOJIMYECTBEHHO, TO €CTh 0€3 MOTEpb, IEPEHECTU HABECKY B MEPHYIO KOJIOYy 00beMOM
100 cm®, CMBIBas BEmECTBO C YACOBOrO CTEKNAa W BOPOHKH HEOONBIIAMH IOPLHSME
TUCTHTUPOBaHHOM BozbI. [locie Toro xak Bcs HaBecka OyJeT mepeHeceHa B KoyOy, JAOJIUTh B
KOJIOY JAHUCTHWJUIMPOBAHHYIO BOAY 1O METKH. [IpUrOTOBIEHHYI0 MOJEIbHYIO CMECh CHaTh
IIPEnoAaBaTesio ¢ yKa3aHUEM TOr0, KaKMe UMEHHO KOMIIOHEHTHI COAEpkKaTCsl B HEH.

DKCIIPECC-AHAJIM3 MOJEJIBHON CMECH CTOYHBIX BOJ]

[lonyunte y mpenojaBaTesis MOJEIBbHYKO CMECh CTOYHBIX BOJ OIIPENEICHHOIO THIIA
IIPOMBIIUICHHOIO HPEANPUATHS C YKa3aHHEM COJIEp)KAIUXCS B HEW KOMIIOHEHTOB-
3arpsI3HUTENCH.

OmnbiT 1. Onpenenenne CyMMapHOTO CO/IEPKaHUS JKelle3a ¢ IIOMOLIbIO «(heppyM-TecTa.

OT MOJOCKU MHIMKATOPHOM OyMaru oTpe3arb HEOOJBIIONW padouHii y4acTOK pa3MepoM
He MeHee 5x5 MM. He cHuMas moJMMeEpPHOro MOKPBITHS, ONYCTUTh HHAUKATOPHYIO MOJIOCKY Ha 5
— 10 ¢ B uccnenyemsiii pactBop. Uepes 5 MUH CpaBHUTH OKpacKy MHAMKATOPHOW Oymaru c
KOHTPOJIbHOM ILIKAJIOM, MpwiaraéeMod K TecTy. 3a pe3ynbTal MPUHUMAIOT 3HAYEHUE
KOHIIEHTpAllUM, COOTBETCTBYIOIleE OimkaliieMy IO OKpacke o0pasny mkansl. [lpu
IIPOMEXYTOUYHOM  OKpacke 3a pe3yiapTaT NPUHHUMAIOT  COOTBETCTBYIOIIMHM  HMHTEpBAl
KOHIIEHTpaUi.

OmneiT 2. OnpeneneHue conep)kaHnus XpOMAaT-HOHOB C ITOMOUIBIO «Xpomar-tecTay. Ilpn
3HaueHUsX pH oT 2 70 5 OT MONOCKM MHAMKATOPHOW OyMarum oTpe3aroT paboyuil y4acToK
pasmepoM He MeHee 10x10 mM. Ha paGounii yuacTok HAaHOCAT KaIulio aHAJTM3UPYEMOTo pacTBOpa
10 o0Opa3oBaHHUsl PaBHOMEPHOTO CMOUYEHHOrO MATHA M 4epe3 3 MUH CpPaBHUBAIOT OKpPACKY
WH/IMKaTOPHON OyMaru ¢ KOHTPOJIbHOM IIKaIOH.

Onmeir 3. OmpeneneHne CoOAEpkKaHUS HUTPAT-HOHOB C IOMOIIBIO «HUTPAT-TECTAY.
OTpe3aTh OT HHAMKATOPHOW TMOJIOCKM pabouMii ydacTok pasmepoMm 5x5 MM. He cHumas
MIOJIMMEPHOTO MOKPBITHS, MOTPY3UTh YYaCTOK B UCCleayeMblid pactBop Ha 5-10 c. Uepe3 3 muH
CPaBHUTH OKPACKy pabovero yyacTka ¢ KOHTPOJIBbHOM HIKAIOM.

OneiTr 4. OmnpeneneHue XJopa ¢ MOMOLIBIO TECTAa «AKTUBHBIA XJIop». OTpe3aTh OT
UH/IMKAaTOPHOHN MoJIocKH Oymaru pabouuii yuactok 10x10 MM, HaHECTH KaIUIIO MCCIEAyeMOTo
pacTBopa 10 00pa3oBaHUS PaBHOMEPHO CMOYeHHOro nsATHa. Cpa3y XK€ CpaBHUTb OKpPAacKy
pabouero y4acTka ¢ KOHTPOJbHON MIKaJIOH.

OneiT 5. Onpenenenue coaepkaHust MOHOB Meau. [[ns onpenenenus: coepKanusi HOHOB
MeJIi UCIOJIb3YIOT KOJIOPUMETPUUECKYIO KAy, CoJleprKalllyto rekcaiuanogpeppar (+2) meau. 1
cM®  WCCIeZyeMoro pacTBOpa IOMEIAIOT B TPOOHPKY, AOGABIAIOT K HeMy 2 CM
TUCTUTUPOBaHHOM Boabl M 1 kartro 0,5-MoisipHOTO pacTBOpa rekcanuanodeppara (+2) xamus
K4[Fe(CN)g]. PactBop mproOpeTaeT KopuuHEBYIO OKpacKy. OKpacky pacTBOpa CpaBHHBAIOT C
KOJIODUMETPUYECKON IIKAJIOW, IMPUHUMAs 3a pe3yiabTaT CoJepKaHUE HOHOB MEIH B TOH
npoOupKe, LIBET pacTBOPa B KOTOPOM OJIMAKe BCEro K LIBETY UCCIIEAYEMOI0 PacTBOpa.
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OnpiT 6. OnpeneneHue coiep’KaHusi MOHOB HUKeNsA. [[ns ompeneneHusi conep:kaHus
MOHOB HUKEJIS UCIIOJIb3YIOT KOJIOPUMETPUUYECKYIO HIKATY, COAEPKAIIYI0 pa3IuyHble KOJIHMYECTBA
IUMeTHIrImoxcuMara Hukensa. K 1 oM HCCIIElyEMOTO 3paCTBopa no6asistror 2 kamm 1%-Horo
CIUPTOBOTO pacTBOpa JUMETHITIMOKCUMA, 3aTeEM 2 CM™ BOJIbI U 2 KaIlll KOHLEHTPUPOBAHHOTO
pactBopa ammuaka. O6pa3yercst po30BBIi 0CaJ0K, KOTOPBII P HHTEHCHBHOM TepEMEIINBAaHUN
pacTBOpa OKpaIlIMBaeT BECh PACTBOP B pO30BBIi 1BET. [lyTeM cpaBHEHHSI C KOJIOPUMETPUUECKON
LIKAJIOHN ONPEAETSAIOT COAEPKaHUE MOHOB HUKEIIS B UCCIIEyEMOM PAcTBOPE.

Omeir 7. OmnpeneneHue couepkaHUsT HMOHOB 3-BaJIEHTHOTO jkeie3a. B mpoOupky
nomemaor 1 cm® HCCJIEAYyEMOro pacTBopa, 2 cm® JTUCTUJUTMPOBAHHON BoAbl, 1 — 2 kamm 1-
MOJIIPHOTO pacTBopa cepHoil kucioTel, 1 kammo 10%-Horo pactBopa cylb(ocanuuuaoBon
KUCIOTHL. PacTBOp mpuoOperaer po3oByro okpacky. CpaBHHMBaeM IMPOOHPKY C HCCIEAYeMbIM
pPacTBOPOM € KOJIOPUMETPUUECKON HIKaIOW. 3a pe3yabTaT IpUHUMAaeM 3HaUeHue, Onuxkaiiiiee 1o
LBETY K OAHOW U3 INPOOMPOK KoJOopuMeTpuueckoi mkanbl. CoJepikaHue ABYXBaJIEHTHOTO
JKeyesa OmpefieNiieM II0 PAa3HOCTH CYMMAapHOTO COJEpXKaHUS >Kene3a, OMPEeIeNIEHHOro ¢
IOMOIIBIO  «peppyMTecTa», M COACPKAHUS TPEXBAICHTHOTO KeJle3a, OIPENeJICEHHOTO II0
KOJIOPUMETPUUECKOM IIKaJIE.

OmpiT 8. OOHapykeHHE B pacTBOpe CyiabQua-uoHOB. HopmaTwBbl HE JOMYyCKalOT
collep’kaHusi B BOJ€ CyIb(OUI-MOHOB, MOITOMY HAIU4YM€ WIM OTCYTCTBUE OJTUX HOHOB
0oOHapyXMBacM KayeCTBEHHOW peakuueil ¢ HuTpaTtoM KaaMmus. [Ipu Hammuuu B pacTBOpe Jaxe
HE3HAYUTENFHOTO KOJHYECTBA CYIb(PUA-UOHOB PACTBOP IMOCHE 100aBlIeHUs Kaluld HUTpara
KaJIMUsl IPUOOPETET KENTOBATYIO0 OKPACKy MJIM MOSIBUTCS JIETKOE OMyTHeHUe. Eciii B pacTBope
BBICOKAsi KOHILIEHTpALUs CyIb(UI-HOHOB, TO 00pa3yeTcs KeNThli 0CaioK Cyabhuaa KaaMHusl.

OmeiT 9. Ompeznenenue couepkaHusi TpexBajJeHTHOro xpoma. Ilocme Toro, kak
MIPOU3BEICHO OIpEAeTICHHEe XPOMaT- U OMXPOMATHOHOB, MPHUCTYMAIOT K OMpPEIEICHUI0 MOHOB
TpexBajieHTHOro xpoma. st atoro k 1 oM’ HCCJIEYEMOT0 pacTBOpa JOOABIISIIOT O KarisM 2-
MOJISIPHBIA PacTBOpP THUAPOKCHIA HATpusl O OOpa3oBaHHUs OcajKa THUAPOKCHAA Xpoma, aalee
JN00aBISAIOT M30BITOK IIEJIOYM JUIsl TOJHOTO PAacTBOPEHHS TUAPOKCHIAa W 00pa3oBaHUs
ruapokcokomiiekcoB. Jlobasnsaror 1 kammo 30%-nHoro wnm 10 kamens 3%-HOro pacTBOpa
nepekucu Bomopoga HpO, m HarpeBator. OOpasyeTcsi KenThld pacTBOp XpomartoB. Jlanee
ONpelieJICHuEe MPOBOAIAT C MOMOIIBIO «XpPOMAT-TECTa», KaK OINWCAaHO BbIIIE. 3a pe3yjbTar
IPUHUMAIOT PAa3HOCTh MEXAY OIpENeIeHHUEM CYMMAapHOTO COJEpKaHUS XpPOMaT-MOHOB (B TOM
YHCIIE U MOCIIE TIEPEBO/Ia TPEXBAJIEHTHOIO XpOMa B XpOMAaThl) U MEPBOHAYAIILHBIM KOJIMYECTBOM
XpOMAaTOB, OMPE/IENIEHHBIX B Hauaje padboTel. Pe3ynbTarsl onpeneneHus NpuBoaAT B Tab. 4.

Conep:xaHue oTyeTa
Tabnuma 3 XapakTepucTrka KOMIIOHEHTOB-3arpsI3HUTENEH

m
HaBec-
KH

KomnoHeHT- - | @opmyna my B [Tpepbiiie-
Mg | TUIK PMYI& | | ™8 B e | P g
3arpsA3HUTENb peareHTa I oM aue [1J1K

Komnonenr |

Komnonenr 2

Tabnuna 4 Pe3ynpTaTsl dKCIpecc-aHann3a MOJACIbHOW CMECH CTOYHBIX BOJ

Konuuectro
KOMIIOHEHTA, [MJIK
M/ M

KomMnoneHnr-
3arpA3HUTEN b

Komnonenr 1
Komnonent 2

KoHTpoJibHBbIE BONIPOCHI
1. Kakue BoIBI HA3BIBAIOTCS CTOYHBIMU?
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2. Buasl cTOYHEIX BOJ,.

3. Uro naseBaercs I1JIC?

4. Jlaiite onpenenenue [TK.

5. O6macuute nousaTus XIIK u BITK

Cnncok JuTeparypbl, peKOMeHAyeMblil K HCIOJIb30BAHUIO M0 TAHHOM Teme
OcHoBHas JuTepaTypa:

1TIpoxopos, b. b. ConnanbsHas sxosiorus : yaeOHuk st By30B / b. b. TIpoxopos. - M. :
Axkanemus, 2012. - 413 c. - (Bricmee npodeccuonaibHOe 00pa3oBaHue). - bubauorp.: c.
407-409.

2 CtpaxoBa, H. A. Dkxonorust u npupozomnonbs3oBanue : yueod.mocoodue / H. A. Ctpaxona, E.
B. Omenbuenko. - PoctoB H/]] : ®enuke, 2011. - 253 c. : un. - (Beicmee obpazoBanue). -
bubnuorp.: c. 253.

JlonoIHUTeIbHAS JUTepaTypa:

1 Jlo3anoBckas, M. H. Dkosorus u oxpana 6uochepbl Ipu XUMHUYECKOM 3arpsi3HCHHH :
yae6.mocobue s By30B / W. H. Jlozanosckas, 1. C. Opios, JL.K. CagoBHukoBa. - M. :
Bricias mkona, 1998. - 288 c. : wi. - bubnuorp.: ¢.285

2 Mapsbun, B. K. IIpombinuiennas skonorus : yae6.nmocodue / B. K. Mapoun ;Ilens. roc. yH-
T apXUTEKTYpHl U cTpouTenbeTsa. - [lensa : [IIN'YAC, 2007. -198 c. un. — bubauorp.: c.

196
3 unos, N. A. Dxonorus : yueonuk / M. A. [unos. - U3x. 4-e, crep. - M. :Boicmas
mkona, 2003. - 512 c. - bubnuorp.: c. 510.

HNHuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuteTckas OMOIMOTEKA OHIAWHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBII KaTajaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHni u opranuzanuit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpeiToe 00pa3zoBaHue

6 http://ecograde.bio.msu.ru — Mudopmarnmonnas cuctema «DyHaaMeHTaIbHbBIE TPOOIEMBI

OLICHKU COCTOSAHUA DKOCUCTEM U 3KOJOTUYCCKOTO HOPMUPOBAHUA»

JlabopaTopuasi pa6ora 3. OdecuBeYHBaHNe CTOYHBIX BOJ KOATYJISIIIHE

[lens paboter: M3ydeHne Koarymisiuyd Kak METOJIa OYHUCTKH M 0OECIIBEYMBAHUS CTOYHBIX
BOJI.
dopMupyeMbIe KOMIETSHITUN WA UX YaCTH:

Kon DopMyITHpPOBKa

I[1K-1 CnocoGeH pa3pabaTbiBaTh MEPOIPHUSITHH MO COBEPIICHCTBOBAHHUIO TEXHOJIOIHYECKUX TPOLIECCOB
MPOU3BOJICTBA MAP(PIOMEPHO-KOCMETHYECKOH MTPOTyKIINT

Teoperuyeckas 4acTb

OmHUM W3 PACHPOCTPAHEHHBIX METOJOB OYHCTKHA NPOMBIIIICHHBIX CTOYHBIX BOJ OT
B3BEIICHHBIX BEIIECTB C MAallbIM Pa3MEPOM HYacTHIl SBIsETCS 00paboTKa MX KOAryasHTaMu U
(bIOKyISIHTAMH.
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Koarynsauus — 3To nponecc yKpyrnHEeHHs JUCIIEPCHBIX YaCTHUII 32 CYET UX B3aUMOJCHCTBUS
U oO0benuHeHs B arperarbl. Koarymsiius 3akirodaeTcss B TOM, YTO B BOAY BBOJAT BEILECTBO,
KOTOpPO€ MOYKET HEHUTPaIu30BaTh OOBIYHO IIPUCYTCTBYIOIINE B BOJIE OTPULIATEIBHO 3aPSHKEHHBIX
KOJUTOM/IHBIE YACTHIIbI 3arpsiI3HEHUI M UHTEHCU(PULIUPOBATH MPOLIECC OCAKICHUSI. ITO BEIIECTBO
Ha3bIBAETCSI KOATYJISTHTOM.

B pesynbrare KoarynslMHM YCTAaHABIMBAIOTCS MYTHOCTh M I[BETHOCTH BOJBI, MOXET
CHU)KATbCS NHTEHCUBHOCTD IIPUBKYCOB U 3aI1aXOB.

Ha nepBoM sTamne nocie BBeIeHUs KOAryJssHTa B OYUIIAEMYIO BOAY IPOUCXOIUT TUAPOIIN3
ero ¢ oOpa3oBaHMEM MHUIIEIUI, T.€. arperaroB MOJIEKYJ, aTOMOB, MOHOB, U3 KOTOPBIX COCTOUT
KOJUIOM/IHAsL CUCTeMa U TOCIEAYIOIIMM arperupoBaHueM B Oosiee KpyHHbIE YacTHUIBI. JTOT
IIEPUOJI Ha3bIBACTCS CKPBITON KOAryJIsUeH.

3areM HayMHAeTCs MEePHO] MOCTPOCHHUS LIETIOYHBIX CTPYKTYp U 00pa3oBaHUS OTPOMHOTO
KOJIMYECTBA MeEJIbYAMIINX XJIONbEB, KOTOpPbIE arperupyrorcs B 0ojee KpYyHHBbIE XJIONbS W,
JIOCTUTHYB OIpEeAeNEHHBIX Pa3MEepoB, OCEAAIOT MOJ JeHCTBUEM cuibl TsbkecTu. Hacrtymaer
CTajus CeMMEHTaluu. B 1efiCTBUTENBbHOCTH 3TH 3Tallbl HE CIEAYIOT CTPOro JAPYT 3a APYrom, a
MEPEKPBIBAIOTCS, OCIOMKHSS IPOLECC OCBETICHHUS.

[Ipu noGaBneHuu B BOAY KOaryjisiHTa, Hampumep, cyibdaTa alrOMUHUS, MPOUCXOIUT
JTUCCOLIMAIMSl peareHTa C MOCIHEAYIOUIMM TUIpoian3oM Metaia. [uccouumanus cynbsdara
QIIOMUHUS U1 CyMMAapHBIA pe3yabTaT THAPOJIM3a B HEUTPAIBHOW Cpele MOXKET OBITh OIHCaH
YpaBHEHUSMU:

Aly(SO4); = 2AIF + 350,%, (5.1)
AP + 3H,0 = AI(OH)3| + 3H" (5.2)

OOpazyronuiicss THAPOKCHI aJIOMHUHHS SIBISETCA KOJUIOMJIOM, MAaJOpacTBOPHUMBIM
BEIIECTBOM, KOTOPBIM B HEUTPaNbHOM cpejie mpuodpeTaeT HeOOIbIION MOJOKUTENbHBIN 3apsi B
pesynbTate afcopbuuu nonos H' u Al¥*. B menounoii cpene r’uAPOKCHU]L 3apsKEH OTPULIATEIBHO
B pesynprate ancopouun uoHoB AlO; . Komtougsr Al(OH); koarymupyrotcs, o0pasys
MUKpOXJOIbs. JlaHHBI KpaTKOBPEMEHHBIH MPOLECC MPOUCXOJUT B CMECHUTENAX, U ITUM
3aKaHuyMBaeTcs nepsas (asza koarynsauuu. Bo BTopoil ¢ase, kotopas B cBOOOJHOM 00bEME BOBI
MOKET JUIMThcs A0 60 MMH., IPOUCXOIUT arperanus MUKpoxsonseB. [Ipy 3TOM MHKpOXJIONbs
azcopOUpPYIOT Ha CBOIO MOBEPXHOCTh KOJIJIOWIHBIC YACTHIIBI U MOTYT CaMU aJIcCOPOMPOBATHCS Ha
MOBEPXHOCTh TPYOOAMCIIEPCHBIX MpUMecel (B3BEIICHHBIX BemiecTB). IIpoiecc mpoucxoaut B
KaMepax XJIONbeoOpa3oBaHUs B YCIOBHUSIX YMEPEHHOTO MEepEMEIIMBAHMS BOABI U 3aKaHYMBACTCS
00pa3oBaHNEM KPYIHBIX XJIOMbEB. Y JaJ€HUE XJIONBEB U3 BOJbI IPOUCXOIUT B OTCTOMHUKAX WU
(bIOTAIMOHHBIX YCTaHOBKAX.

Cy1iecTBEeHHON 0COOEHHOCTBIO HMCIOJIb30BAaHUS MPOLIecca KOATryJSIIUU SIBISETCS OYMCTKA
BOJBI HE TOJBKO OT TPYOOMUCIIEPCHBIX M KOJUIOMIHBIX 3arps3HEHUN, HO U YaCTHYHO OT
PacTBOPEHHBIX TMPUMECEH, B TOM YHCIE KpacuTenel. YCTaHOBJIEHO, 4TO OOpabOTKOW BOMIBI
KOAryJIsTHTaMU MOKHO YCTpaHuTh 10 80-90% BeliecTB, 00yCIaBIMBAIOIINX [IBETHOCTb.

Jns  yBenuueHWs pasMepa XJONbEB U YCKOPEHMSI HX OCaXJIEHHUS HCIOJIb3YIOT
(bIOKYISIHTHI, HanOOJIee PaCcIPOCTPAHEHHBIM M3 KOTOPBIX SIBISIFOTCS monuakpunamua (ITAA).

[TAA (nonmakpuiaMui)) — COMOJIMMEP MOHOAKpUJIAMHJIA U COJieH aKpUJIOBOM KHUCIIOTHI
Ero Monekynbl BRITAHYTHI B 11eTTOYKY. OHU CIIOCOOHBI TUCCOIMUPOBATH KaK MO0 KUCIOTHOMY, TaK
U 11 IEJ0YHOMY TUITY B 3aBUCUMOCTHU OT pH cpenpil.

B mnpormecce ¢uokymsimuy MaKpoOMOJIEKYJIbl (DIIOKYIISIHTA CBSI3BIBAIOTCS MOCTHKaMH C
KOJUTOMIHBIMH YacTULIAMU C 00pa30BaHUEM JOCTAaTOYHO KPYIHBIX, OCAKIAIONINXCA C O0IBIION
CKOPOCTBIO, arperaros.

[Tpu opranuzanuu 1 TpOBEACHUH 3aHATHUS MPENoJaBaTellb MOXKET UCIOIb30BaTh U IpYyTrHe
TUTBI (PIIOKYJISIHTOB, TaKUM OOpa3oM, y CTYACHTOB MOSBISETCS BO3MOXHOCTh WX CpPaBHUTH
MEXIy co00i U BRIOpaTh Hanbosee 3G HEeKTUBHBII.

OO0opynoBaHne U MaTepuaJbl

1. Boponka nuamerpom 50-80 Mm;

2. PactBOp ruapokcua HATPHS KOHIIEHTpaIue | Moib/I;
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3. Kucnortuslit kpacuTensb — 3e71EHbBIN aHTPaXUHOHOBBIN 2,5%-HBIi PacTBOP;

4. Memainka;

5. IMunerkn Ha 1 Mit— 5 mwr., Ha S M u 10 M — o 1 .

6. Ilonmuaxpunamun 0,1%-Hb1ii pacTBOp;

7. TlpoOupka Ha 10 Mi1 ¢ MeTKOM «5» IJi KOJOPUMETPUPOBAHUS;

8. Ilpobupku Ha 10 M UIs IPUTOTOBIICHUS IIKAJIbI 00Pa3O0B OKPACKU WU IJIEHOYHAS
Kana 00opasnoB okpacku «KUCIOTHBIN 3eNEHbIN KpacuTelby (5-50 mr/n);

9. Crakan Ha 50 muT;

10. Cynbdat amomunus 10%-Hblit pacTBOD;

11. ®OuIbTPHI «CUHSAS JICHTAY;

12. Humunap wa 500 M (Beicota npuMepHo 360 MM, tuameTp npuMepHo 46 MM).
Yka3aHus 110 TeXHMKe 0€30MaCHOCTH
Hcnonb3yemple npu BBINOJHEHUM aHalIW3a PpAcTBOPBI, PEAKTHB, IOCyAa U JApYyrue
COCTaBHBIC YACTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIILHO OCMOTPEHBI.

IIpu ocMoTpe npoOBEPSIIOT:

1. LIeoCTHOCTh ¥ TEPMETUYHOCTD YIIAKOBKU PaCTBOPOB, PEAKTHUBOB;

2. OTcyTcTBHE NOBPEXKACHUM MEPHON NOCY 1bl, TPOOUPOK, KOHTPOJIBHBIX IIKAJ U T.I1.;

3. CooTBeTCcTBHE BBIOPAHHOTO MAJII WCIOJB30BaHUS PEaKTUBa (PacTBOpa) WM IMOCYIbI
TpeOOBaHUSAM METOJMKM aHAJIN3a, T.€. HAJMYHUE XOPOIIO M OJHO3HAYHO YUTAEMON ITHKETKH,
METOK Ha MEpPHOH MOCYy/I€ U T.II.

[Tocne mpoBeneHust aHaiau3a MEpHbIE CKJISHKM U THIETKU CIEAYeT MPOMBITh YHCTON
BOJIOHM, CKJISTHKU C pacTBOpaMH HEOOXOAMMO I'€pPMETHYHO 3aKpPbITh M YJIOXKUTh B MeCTa JJIS UX
XpaHEHUS.

Bxonsmme B cocTaB KOMIUIEKTa PEAKTHBBI T'€PMETHYHO YMAKOBaHbI BO (DJIaKOHBI U HE
IPEJICTABIISIIOT ONAaCHOCTU TNPU XpPaHEHHH. XOTbh KOMIUIEKT HE COJEpKHUT SJOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BELIECTB, MPHU paboTe ¢ KOMIUIEKTOM HEOO0XOAUMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU 0€30MAaCHOCTH, NPEAYCMOTPEHHBIMU [UIsi PabOT B XUMHYECKOH
nabopatopuu. B uactHocTH, ipu paboTe B 1a00paTopun He JOMYCTUMO:

1. [Tonafanue XMMHUKAaTOB U pacTBOPOB Ha CIU3UCTbIE 000I0UYKHU, KOXKY, OASKIY;

2. [lpunsaTre nunM (MATHA);

3. Bapixanue Bo3ayxa U XUMUKATOB, 0COOEHHO UMEIOIIMX PE3KUH 3amax U HaXOAIINXCS B
MEJIKOKPHCTAIITNYECKOM COCTOSIHUU (00pa3yoluX Mblib);

4. Tlpu pabote CO CTEKJISHHBIMH W3ACIUSIMH M TIOCYJOM HEOOXOAMMO COOJII0AAThH
OCTOPOKHOCTh BO U30€KaHHE OPE30B.

[Ipy mnpoBeaeHMHM OSKCIEPUMEHTOB 10 MOJEIMPOBAHUIO 3arpsi3HEHUN  BO3IyXa
IPEIYyCMOTPEHO HCIIOJIb30BaHUE KOHIIEHTPUPOBAHHBIX M pa30aBIEHHBIX KHUCIOT — CEpHOIA,
COJITHOM, a30THOM, MypaBbMHOHW. [Ipm momamaHWM KHUCIOT Ha KOXY HEO0OXOIMMO OBICTPO
IPOMOKHYTb PacTBOp JIOOBIM TaMIOHOM (cayieTKO#, BETOLIbIO U T.N.), MECTO IOMNaJaHUSL
OOUJILHO MTPOMBITH CTPYEH BOJIbI U BHIMBITH C MBIJIOM.

Oco0eHHO onacHbl KMCIOTHI IIPU MOMAJAaHUU B I1a3a. B 3ToM ciydae riaza He0OX0IuMO

HEMEUIEHHO OOWIBLHO MIPOMBITh HE CUJIBHOU cTpyen BOJIBIL, 3aTeM
2%-HbIM BOJHBIM PAaCTBOPOM COJIBI U CPOYHO OOPATUTHCS K BPauy-CIEIIUATHCTY.
3ananus

JlanHast paboTa BBIMOJIHSAETCA B HECKOJIBKO 3TaroB, KOTOPBIE MIPOBOJSATCS B COOTBETCTBUH
C TIPUHSTHIM IIPETIOIaBaTeNIEM IIJIAHOM.

1. Ha mepBoM »3Tame NpOBOAMTCS OCBOCHHE METOJA KOAryJsllMW, BKIIOYas MPOOHOE
IPUTOTOBJICHHE PACTBOPOB 3arPsI3HUTEIIS M KOATYJISIHTA.

2. Ha BTOpOM 3Tame mpoBOAAT paboThl ¢ pabOuYMMHU PAcTBOpAMH 3arps3HUTENS U €ro
KOATYJIAIHIO.

3. Ha Tperbem »3Tame mNpoBOAAT KOHTPOJb TOJHOTHI OYHCTKH, OLICHWBAs BU3YaJbHO
MHTEHCHBHOCTH OCTaTOYHOW OKPACKH PAaCTBOpPA KPACHTEIIEM.

4. Ha yeTBEPTOM 3Tane NPOBOAAT OLIEHKY 3((HEKTUBHOCTH OYHCTKH.
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MeTtoauka npoBeeHus padoThl

Ilpucomosnenue cmanoapmuou cepuu pazeéedeHull pacmeopa Kpacumens 3eiéH020
AHMPAXUHOHOBO2O

IIpuroroBiaeHue 0CHOBHOTO 2,5%-HOro pacTBopa

B3Bemennyo Ha Becax HaBecky (5,00+£0,01 r) kpacuTens MoMmemarmT B MEPHYIO KOJOY,
pacTBOpSIIOT B AMCTUUIMPOBAHHOW BOJAE€ U J0BOAAT 00BEM pactBopa g0 200 wi
JUACTUIUIMPOBAHHOMN BOJOM.

[TpurotoBneHne paboyero pacTBopa KOHIEHTpale 50 Mr/n

1,0 MJ1 OCHOBHOTO pacTBOpa MOMEUIAIOT C MMOMOIIBIO MUTIETKH B MEPHYIO KOJIOY U JOBOJSAT
00béM pactBopa 10 500 M guCTWILTMpOBaHHOW BonoHM. I[lomydeHHBIH pacTBOp HUMeEET
KOHIIEHTpauuio 50 mr/im.

[TpuroToBaeHNE MIKAIbl ITATIOHHBIX OKPAIIEHHBIX PACTBOPOB

PabGounii pacTBOp HCHONB3YIOT JIsi TMPUTOTOBJICHHS IIKAJIBI 3TAJOHHBIX OKPAIICHHBIX
pPacTBOPOB JJIsi BU3YaJIbHOTO KOJIOPUMETPUPOBAHUS TIPU MPOBEpKe TouHOCTU aHanuza. lllkamy
MPUTOTABIIMBAIOT B MPOOMPKaX C METKOH «5 MII» COTJIACHO AJITOPUTMY, TPUBEICHHOMY B
Tabimue 16.
Tabmuua 16. ANTOpUTM TPUTOTOBJICHUS LIKAIBI ATAJTOHHBIX PAaCTBOPOB CEPHH pa3BEIACHHM
KpacuTes 3eIEHOr0 aHTPaXUHOHOBOTO.

HaumenoBanue pactBopa 1 MopsiioK ero KosngectBo pactBopa, M

UCIIOJIb30BaHUS Howmep sTasmonnoro pactsopa (mmpoosl)

1123|4567 ]8]9]10

CranpgaptHbeiii  pactBop kpacutens ¢ |05(1,0(15(20(25(30(35(40/45|5,0
KOHIIeHTparuen 50 Mr/n

JluctrimpoBaHHas BoJa 45140135(30(25(20(15|110/05]|0

KoHueHTpanus kpacuTesns B node, Mr/i 5 |10 |15 |20 |25 |30 |35 |40 |45 |50

Ilpuecomosnenue 10%-no20 pacmeopa cynrvghama anromurus

B3pemennyto Ha Becax HaBecky (39,00+0,01 r) amomuuus cynabdara 18-BomHOTrO
(Alx(SO4)3 *x18H,0), x4y, 'OCT 3758-75 mnomemnialor B KoOJIOy, pacTBOpstoT B 160 M
TUCTUILTUPOBAHHON BOBI.

Ilpuecomosnenue pacmeopa euopoxcuoa nampus (1 monv/n)

B3Bemennyto Ha Becax HaBecky (40,00+0,01 r) rumpoxcuna Hatpus, x4, (TOCT 4328)
MOMEMIAI0T B MEPHYIO KOJOY, PacTBOPSIOT B MUCTHUIMPOBAHHOM BOAE M JOBOJAAT OOBEM
pactBopa 10 1000 M aucTHIIMpoBaHHONW BoJIoM. [losryueHHBII pacTBOp UMeeT KOHIIEHTPALUIO
1 Moub/1.

Ilpuecomosnenue pacmeopa 1144

B3Beriennyto Ha Becax HaBecky (1,50+0,01 r) rems [TAA (TY 6-01-1049-92 usm. 1-4)
pactBopsitoT B 100 M3 AMCTHILTMPOBaHHOM BOJABI B cTakaHe BMecTuMmocTbhio 400 M mpu
UCTIOIB30BaHUM  DJICKTpOMENIanku.  [lodmydeHHBIA  pacTBOp  MMEET  KOHIICHTPAITUIO
npubimzutensho 0,1%.

Ouucmka 800bl Koa2ynsayuel (cxema O4UCMKU 800bl NpedCmasiena Ha pucynke 26)

1. B mwmmnap wnaneiite 200-300 M BOAOMPOBOAHON BOMBI, 100aBbTE U3 CKISHKH C
pacTBOpOM KpacuTens mumeTkod 1 M1 kpacutens, aoBeauTe Bojaoil no metrku (500 mui) u
nepemenIaiTe 10 NoJIy4eHUs: pAaBHOMEPHO OKPAIIEHHOTO pacTBOpa (KOHIEHTPALUsl KPAaCUTENs B
pactBope coctaBut 50 mr/i).

2. B aror pactBop mumetkoi BBeaute 1,0 Ma pactBopa ruapokcuaa Hatpus NaOH (1
MOJIB/JT DKBUBAJICHTA), TEpeMeNIaiTe W ao0aBbTe mumeTkoil 1,5 Ma pactBopa cynbdata
amomunus Al,(SO4)3 1 HTHTEHCHUBHO TiepeMeInBaiiTe B TedeHue 2 MUHYT. [Ipu 3TOM B pacTBOpe
HOSBJISIFOTCS. MENIKHE XJIOMbsi MpoaykToB rumposinia Aly(SOs)3, a MHTEHCHBHOCTH OKpPACKH
YMEHBIIIAETCSl.

3. Jlanee B unmimuHAp mnHUOeTkod pgo06aBbTe 2 M pactBopa I[IAA u MemIeHHO
nepeMernuBaiite B TeueHre | MUHYTHI.
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4. OcrtaBbTe cuctemy B Mmokoe Ha 15-20 MuHyT, Habm0gast 32 00pa30BaHUEM JOCTATOYHO
KPYIHBIX, IOCTEIIEHHO OCAXKAAIOIIUXCS XJIONbEB.

Pucynok 26. Cxema 04MCTKH BOJIbI KOAryJIsILIUEH

Koumponv nonnomul ouucmku (cxema KOHMpOIs NOIHOMbBI OYUCMKU NPeOCmasieHd Ha
pucynke 27)

1. Yepes 15-20 munyt numnerkoit ordepure 10-20 M1 BoAbl U3 BEpXHEH 4acTH HUIHHIIPA C
HaVMEHBIIMM COJAEp)KaHueM TBEPAOH (as3bl, OTPUIBTPYHTE B CTEKISHHBIA CTakaH dYepe3
OyMaxHbIN (HUIBTP, COOMpas 00eCIBEYCHHYIO BOJY B CTaKaHe.

2. Konopumerpudeckyro MpoOHPKY CIOJOCHHUTE HECKOJIBKO pa3 O0CCIIBEUCHHOU BOJIOM,
HaJelTe B He€ 10 METKH 00CCIIBEUCHHYIO BOY (5 MJT)  CPAaBHUTE OKPACKY BOJIBI C KOHTPOJIHHON
HIKAJIOH, BRIOUpas OMKalIIMii o XapakTepy OKpacku oOpasel] MKabl.

Okpacky HaOoAaiTe COOKY MpPH JOCTATOYHOM OCBEIICHUH. [|Jisi MOBBIIMICHHUS] TOYHOCTH
U3MEPEHUS UCTONb3YiTe (HOTOKOJIOPUMETP

2 " 2 »
7~ ) ko] |wrpaunn, mem

N

Tunoman naSoparopun “30C

Pucynok 27. Cxema KOHTPOJISI HOJTHOTHI OYMCTKH
Conep:xanue oT4yeTa

PesynbTar ananusa npeacraBbTe B BUJIE:

«OIU3KO K KOHYEHmMpayuu Kpacumens ____ M/Jx».

B cinydae oxpacku mpoObI, COOTBETCTBYIOIIECH MPOMEKYTOYHOM OKpacke oOpasIioB,
pe3ynbTaT aHallu3a MPe/ICTaBIANTE B BUAE:

«KOHYeHmpayus kpacumens om 00 MJI/Iy.

[Ipu HeoOXoaMMOCTH TMOBTOPHUTE OIpeneleHue, caenaite BbIBOA 00 3(PPEKTUBHOCTH
oOeclBEUYNBaHUA BOEI.

Oyenka 3¢pghekmusHoCmu OYUCmMKU
O} PexTuBHOCTh 00€CIBEUNBAHUS OMPEACIISETCS MO BEJTMUYUHE CTETICHH OYHUCTKHU:
a=(co—c)/ co, (12)
TJIe Co M C — COIEpKAHKE KPACUTEINS IO U TTOCTIe OYUCTKH, MI/I.
[Tocme TmoBeAcHHWS] OMBITA [WIMHAP, MENIANKY, NHUICTKH, BOPOHKY, CTakaH H
KOJIOPUMETPUIECKYIO TPOOUPKY MPOMOITE YHCTOM BOAOH, & CKIISIHKH C PACTBOPAMH KpacHTeTs,
Al3(SO4)3, NaOH, TTAA repMeTHYHO 3aKPOKTE.

KoHTpoJibHBbIE BONIPOCHI
1. Kakoii mporiecc Ha3bpIBa€TCs KOATyIsIITuei?

2. Ha xakoil cTaiuu KOaryjisiid TMPOTEKaeT 0OecIBeYMBAHUE BOJbI, a HA KaKoh —
ocBeTiieHHne?

3. Kakoe BeniecTBo oOpa3syercs B pezynbrare ruaponusa Aly(SO4)s B HeliTpanbHOi cpene?
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4. KakoBo HazHaueHUe (ProakyyissHTOB?
5. 3ayeM B pacTBOp KpacuTens (CTOYHOM BOJBI) mepen J00aBIEHUEM KOaryJjsHTa
J00aBIISIIOT OIPEIETIEHHOE KOJIMYECTBO THAPOKCUAA HATPUs?

Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHasi IuTEparypa:

1IIpoxopos, b. b. ConnanbHas 3xosorus : yueOHuk 11 By30B / b. b. IIpoxopos. - M. :

Axanemus, 2012. - 413 c. - (Bsiciiee npodeccroHaibHOe 00pa3oBanue). - bubnworp.: c.
407-409.

2 CtpaxoBa, H. A. Dkonorus u npupoaonois3oBanue : yued.mocooue / H. A. Ctpaxosa, E.
B. Omenbuenko. - PoctoB v//1 : ®enukc, 2011. - 253 ¢. : un. - (Beicmee o6pa3oBanue). -
bubnuorp.: c. 253.

JlonoJIHNTEIbHAS JIUTEpaTypa:

1JlozanoBckas, 1. H. Dxonorus u oxpana ouocgeps! Npu XUMUYECKOM 3arps3HEHUH :
yueb.mocobue ans By3oB / M. H. Jlozanosckas, J[. C. Opnos, JI.K. CagoBHukoBa. - M. :
Bricmas mkona, 1998. - 288 c. : wi. - bubnuorp.: ¢.285

2 Mapsbus, B. K. [Ipomeinuiennas sxonorus : yaeb.nmocodue / B. K. Mapwun ;I1ens. roc. yH-

T apXUTEKTYpHI U cTpouTenseTsa. - [lensa : [II'YAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 unos, U. A. Dxonorus : yuebnuk / Y. A. lunos. - U3x. 4-e, ctep. - M. :Bricias
mkouta, 2003. - 512 ¢. - bubmuorp.: ¢. 510.

HNurepuer-pecypcesl:
1 http://window.edu.ru/ — exuHOe OKHO JOCTYIa K 00pPa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 5BC «YHuBepcuTeTckas OHOIHOTEKa OHIAWHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBIH KaTaa0T aCCOMMAIMH dIICKTPOHHBIX OHOIHOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbiToe 00pa3oBaHue

6 http://ecograde.bio.msu.ru — Madpopmarronnas cuctema «DyHIaMeHTaIbHbIC TIPOOIEMBI
OIICHKH COCTOSTHHSI 9KOCHCTEM U SKOJIOTHUECKOTO HOPMHUPOBAHHUS

JladopaTopnasi padora 4. OuucTKa BO31yXa OT JUOKCHIA yrjepojaa adcopoumeit

Ilens paGotel: M3yuenue paboThl aOCOPOIIMOHHONW YCTAaHOBKH TO OYMCTKE BO3AyXa OT
JTUOKCHJIa yTIIepo/ia.
dopmMHpyemMble KOMIETEHIIMN WM UX YaCcTH:

Kon DopMyITHpPOBKa

I1K-1 Cnoco6eH pa3pabaTbIBaTh MEPOIPHUSTHH MO COBEPIICHCTBOBAHHUIO TEXHOJIOTHIECKUX POIIECCOB
MPOU3BOJICTBA MAP(PIOMEPHO-KOCMETHYECKOH MTPOTyKIINT

TeopeTuyeckas 4acTb
AOcopbuueil Ha3bIBAIOT MPOIIECC IMOTJIONMIEHUSI Ta30B MM MapoB M3 Ta30BbIX WU
Mnapora3oBbIX cMecel KUAKHNUMU INOIJTIOTUTCIISIMU — 3.6C0p6€HTaMI/I.
®dusndeckass aObCOPOIMS COMPOBOXKAAECTCS PACTBOPEHHEM TIOTJIONMIAEMOTo Ta3a 0e3
XUMHUYECKOTO BoO3JeiicTBUs c abcopOentoMm. Eciam mornomeéHHOe BemecTBo 00pasyeTr ¢
abCOpOEHTOM XMMHYECKOE COSAMHEHUE, TO TAKOU MPOIIECC HA3bIBAIOT XEMOCOPOITHEH.
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https://openedu.ru/
http://ecograde.bio.msu.ru/

Ousnueckas abcopOIHst B OONBIIMHCTBE CIy4aeB oOpaTHMa, 4TO IO3BOJISIET BBLICIHTH
MOTJIOIIEHHOE BEIIECTBO U3 MOTJIOTUTEN U MOBTOPHO €ro MCHoJb30BaTh. lIpouecc BbiaeneHus
BELIECTBA U3 MOIVIOTUTENS Ha3bIBAETCS JECOPOLIUEH.

B npowmbliieHHOCTH Tpoliecchl a0COpOIMM MPUMEHSIOT ISl M3BJIEUYEHHS M3 Ta30BbIX
cMecell pa3IMYHbIX KOMIOHEHTOB. Kpome Toro, abcopOuus NpUMEHSETCS A OYHCTKH OT
BPEIHBIX MIPUMECE ra30BbIX MOTOKOB, BHIOPACKIBAEMbIX B aTMOCHEDY.

PacTBOpHMOCTB M3BIIEKAaEMBIX U3 Ia30BBIX CMECEW KOMIIOHEHTOB 3aBHCHUT OT CBOMCTB rasza
U TIOTJIOTUTENS, COCTaBa ra30BOM CMECH, JIaBJIICHHMS M TeMIiiepaTypbl. PacTtBopumocTs rasa B
KUJKOCTH YBEJIMYUBAETCS C ITOBBILIEHUEM JIaBJICHUS U CHUKEHUEM TEMIIEPaTypBhI.

AGcopbuust — MaccooOMEHHBIN MpoIiecc, MOATOMY ABIKYIIEH CHUIION SBIsSETCS Pa3HOCTh
KOHIICHTPALMH MOTJI0NIAaeMOT0 BEIIECTBA B Ta30BOU U JKUAKOHN (a3zax.

BaxxHoe 3HaueHume IS OYMCTKM  Ta30BBIX  BBIOpOCOB  uMeeT  abcopOrus,
COMPOBOXKAAIONIASCA XUMUYECKON peakuuen. Eciam peakius npoTtexaeT B KUAKOW (asze, TO
4acTh MOJATYIIAEMOI0 BEUIECTBA MEPEXOJUT B CBA3aHHOE cocTosiHue. [Ipu 3ToM KOHUEHTpanus
CBOOOJHOTO KOMIIOHEHTa B JKHJIKOCTH MEHbIIE, dYeM mpu (usmueckoir adcopOuuu.
CrnenoBartenbHO, yBEJIMUMBAETCS pa3HOCTh KOHLIEHTPALM BellecTBa B ra30BOM U KUAKOHU (a3zax,
T.€. ABIDKYIIAs CHJIa MPoIecca, YTO MPUBOIUT K YCKOPEHHUIO abcopOuunu.

Anmapartsl 175 IpoBeAeHHs a0COPOIIMOHHBIX MPOIIECCOB Ha3bIBaOTCS abcopOepamu.

[Iupokoe pacmpocTpaHEHHE B TMPOMBIIUICHHOCTH MOJYYHIN HacagouyHble abcopOepsl,
KOTOpBIE TPEACTABISAIOT COOOW KOJIOHHBI, 3allOJIHEHHBbIE HACAAKOH — TBEPABIMU TeJIaMU
pa3nuyHON (POPMBI.

AOCOpOEHT CTEeKaeT MO HAcaJKe BHHM3 TOHKOM XKHUAKOW IUIEHKOW, 00pa3ylo MOBEPXHOCTh
KOHTaKTa C ra3oM, KOTOPbIi MOJHUMAETCS BBEPX 110 KaHAIAM MEX1Y 3JIEMEHTaMH HACaKU.

[lenpto paboTHI fABISAETCS OEMOHCTpanusi paboThl abcopOepa MO OYHCTKE BO3ayXa OT
JUOKCHJIA yTIIepoa.

Ocobennocmu 8binoaHenUs padom ¢ UCNONb308AHUEM UHOUKAMOPHBIX MPYOOK

[Tpu paboTax c HMCMONB30BAaHHUEM HMHJMKATOPHBIX TPYOOK MJIsi KOHTPOJISI KOHIIEHTpAIUi
JUOKCUIAa yriepoja cjielyeT UMeTb B BHUAY, YTO HHIMKATOPHBIE TPYOKH NPUMEHSIOTCS
coBmecTHO ¢ acnuparopom HII-3M wunm ananoruuynoro tumna. Kpome Toro, skcmnpecc-aHamu3
KOHILEHTpAallUl JHOKCUZA YIIepoAa HOCUT XapakTep W3MEpPEHMs, T.€. BBIIOJIHAETCS
KOJIMYECTBEHHBIM METOOM. {7151 MpaBMIIBHOCTH BBIOJHEHUS J1a00paTOpHOi paboThl M pacuéra
3P PEKTUBHOCTH OUUCTKH YCTaHOBOK HEOOXOAMMO MPABUIIBHO BBIMOIHATH ONEpaIMK SKCIpecc-
aHaImu3a.

WNunukatopHble TpyOKH JUIsl SKCIpEecc-aHaIM3a JTUOKCHIA YIIIepoja SIBISIOTCS TpyOKamu
KOJIOpUMETpUYecKoro tumna. [IpuHuun ux NeHCTBUS OCHOBAaH Ha (UIbTpalMM 3arpsi3HEHHOTO
BO3/lyXa uepe3 HAalOJHUTEIb WHIUKATOPHOW TpPyOKM (MHAMKATOPHBIA IOPOIIOK) TpHU
MIPOCAChIBAHUU €T0 C MOMOIIBI0 Hacoca-mpobooTOopHUKa. [Ipy 3TOM MPOUCXOAUT MOTJIONICHNE
OTpeieNsieMOro KOMIIOHEHTA U3 BO3/yXa U U30HpaTeibHas XUMHUECKasi peaklusi ¢ HAaHECEHHBIM
Ha HaMOJHUTEb PEareHToM, PUBOASIIAs K 00pa30BaHUIO OKPALIEHHBIX MPOTYKTOB.

IIpy wucnonb30BaHUM  KOJOPUCTUYECKON HWHIMKATOPHOM TPYOKM  KOHLIEHTPALHIO
ONpEAeNAoT IO JAJIUHE MPOpearupoBaBIIET0 (M3MEHUBILETO OKPAcKy) CIIOS MHAWKATOPHOMN
Macchbl, OFPaHUYEHHOI0 HAyalloM INIKajdbl M BHEIIHEH rpaHunel okpameHHoro cios (Pucynox
28).
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Pucynoxk 28. Konopucruyeckas nHAMKaTOpHas TpyOKa:
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a — YCTPOUCTBO: 1— Kopmyc; 2 — HAaNOJIHUTENb; 3 — MEepPeTsHKKa; 4,5 — TaMIoHBL; 6,7 —
3arasiHHbIC KOHIIBI;
6 — MpUHLMT JIeHCTBHA (OnpeesieHre KOHIICHTPALUY 110 ITTMHE U3MEHHUBILETO OKPACKY
CJIOSl HATIOJTHUTEIS ).

AcnupaTop HpeAaHa3Ha4YeH JUIsl TMPOCAChIBaHUS 33JaHHOTO 00BbEMa MPOOBI BO3IyXa Yepes
WHAUKATOpHBIE TpYOKU. B nmabGopaTtopHoii paboTe MCIONB3YEeTCsl B KQUeCTBE aclupaTropa pyuHoi
nopIHeBoii Hacoc-npoo6ooTdopHUK HIT-3M mubo aciuparop aHaTIOTHYHOTO TUIIA.

Pab6ora acmuparopa HII-3M (Pucynok 29) ocHOBaHa Ha CO3JaHUU pPa3psHKCHUS B
uuauHApe (2) mpu mepeMenieHud ImToka (3) M 3aloJHEHUM UWIMHApPA Ta30BOM CpeloH,
MOCTYMAIOMIeH Yepe3 WHIUKATOPHYIO TPYOKY, YCTAaHOBJIEHHYIO B YIUIOTHUTENIBHYIO BTYIKY (4)
Ha Hacazke (1). [Ipu npuBeneHun acnupaTopa B UCXOAHOE IOJIOKEHUE U3 LIUIMHAPA BBIXOIUT
yepe3 0OpaTHBIN KJlanaH.

Pucynok 29. Buemnnii Bua acnuparopa HII-3M:
1 — Hacazgka; 2 — muIMHAP; 3 — WTOK; 4 — YIUIOTHUTENBHAS BTYJIKA; 5 — CHTHAJIBHOE
YCTPOMCTBO (MHIUKATOP 3aBEPIICHUS ITPOCOCa)

OtBepctue Ha Hacanke acniupatopa HII-3M npennaznaueHo Uisi BCKPBITHSL 3amasHHBIX
KOHIIOB MHJIUKATOPHOI TPYOKH.

Acnuparop cHaOXEH CUTHAJIBHBIM YCTPONCTBOM — MHIMKATOPOM 3aBeplieHus mpococa (5)
JUISL KOHTPOJISE OKOHYAaHMsI MPOCACHIBAaHUS MPOOBI, MPEACTABISIONUM COO0O0W KOHTPOJIbHYIO.
MeMOpaHy, 3aKpeTuIEHHYIO 101 CMOTPOBBIM OKOIIKOM. IIpu co3mannu pa3pexeHus B IWIHHIPE
KOHTpOJIbHAasE MeMOpaHa mporudaercs M TpH ITOM M3 CMOTPOBOTO OKOIIKAa MpOMajaaeT
n3o0paxenue 4€pHOU ToukW. [Ipu ypaBHUBaHWH JABJICHUS BHYTPU HMUIMHIPA ¢ aTMOC(EPHBIM
JaBJIeHHEeM MeMOpaHa BO3BpaIlaeTcs B MCXOAHOE MoyiokeHue. [Ipu 3ToM B CMOTPOBOM OKOIITKE
NOSIBIISIETCS M300pakeHre YEPHON TOUKH, CBHJIETEILCTBYIOIIEE 00 OKOHYAHWH MPOCACHIBAHUS
poOBI Yepe3 HHIANKATOPHYIO TPYOKY.

[lepen Hauamom paboOThl HEOOXOIUMO TMPOBECTH BHEIIHMM OCMOTP U IPOBEPKY
paboTOCIIOCOOHOCTH acIMpaTopa.

[Ipn BHemIHEM OCMOTpE BBISBISIOT MPU3HAKH HEMPUTOTHOCTH (TIOTEPH KadecTBa)
WHAUKATOPHBIX TPYOOK, K KOTOPBIM OTHOCSITCSI:

® ICTEK CPOK FOJTHOCTH TPYOOK;

© 00JTOMaHBI KOHITBI TPYOKH WITH OJTMH M3 HUX;

® pacchIllaH HAMOTHUTE;

® IMEIOTCS CJIEJIbI BIIaTH Ha BHYTPEHHEH MOBEPXHOCTH TPYOKU;

® I3MEHHJIACh TIEpBOHAYANIbHAS (CUPEHEBO-TONy0ast) OKpacka HaMOIHUTESL.

[Ipu mpoBepke pabOTOCIIOCOOHOCTH acmupaTropa MPEABAPUTEIHLHO TMPOBEPSIOT Ha
TepPMETHYHOCTh. J[JIsT 3TOr0 MPOBOJAT MPOOHOE MOKAYMBAaHWE BO3/AyXa, 3arNyIIUB OTBEPCTHE
BXOJla BO3JyXa KaKHUM-THOO CHOCOOOM, HampuMep, HEBCKPHITOW WHAMKATOPHOU TpPYOKOH.
[IpoOHOEe TOKaYMBaHWE BO3AyXa BBIMOJIHSIOT aHAIOTHYHO pabouemy. O TrepMETHYHOCTH
acnuparopa HM-3M cBUIETENbCTBYET BO3BpAICHHUE MOPIIHS B MCXOJHOE MOJIOKEHUE TOCTe
€r0 BBITATUBAHUS U3 KOPITyca MPUMEPHO Ha 1/3 UTHHBI IITOKA.

[Ipu BBITIONIHEHUU SKCIpEcCc-aHalu3a AMOKCHIA YTIepoJa WHIUKATOPHBIMH TPYOKaMu
cienyer oOpaTUTh BHUMaHHE Ha TMPABUIBHOCTh MOJCOEIWHEHHUS TPYOOK K acmuparopy H
MOJTHOTY MOKAYNBaHUSI.

st 6onee moaApoOHOTO 03HAKOMIICHHUS C MPABHJIAMHU BBITTOJTHEHUS ONepariuii He0OX0aMMO
BHUMATEIBPHO O3HAKOMHUTHCS C OKCIUTyaTallMOHHOW JOKYMEHTAllMell Ha acnuparop W
WHAUKATOPHBIE TPYOKH.

OO0opynoBaHne U MaTepuaJbl
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AOGcopOIroHHas KOJIOHKA;

Acrmmparop tumna «Hacoc-npo6ootr6opuuk HIT-3M» mnm aHaJIOTMYHBII;
BonoctpyiHslil Hacoc;

3axKuMm;

5. Nugukatopusie Tpyokum TU-[CO2-2% 00] win aHamoru4Hble IS ONPEICICHHUS
nuokcuna yriaepoaa — 1 ym. (20 mr.);

6. KapOonat nHarpus — 1 kr;

7. Konorwr K-1-100-29-32 — 2 1rt.;

8. Hacanka (Kompma Pamura) — 100 CM3;

9. Ilpobka crexnsinHast 29/32 ¢ TpyOKOW;

10. IIpoOka crexnsiHHAs 29/32 ¢ OTBOIOM;

11. TpexxomoBoii KpaH — 3 IIT.;

12. Cocyn Mapwuorra;

13. Crolika-mTaTuB s KPEIJICHHUS JIEMEHTOB YCTaHOBKH,

14. TpyOka coenuHUTENbHAS CUITMKOHOBAS.

Yka3aHnus 1o TexHuKe 0€30MaCHOCTH
Hcnonb3yemple npu BBIIOJHEHUM aHalM3a pacTBOPBL, PEAaKTUB, IOCyAa U Jpyrue
COCTaBHBIC YACTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIILHO OCMOTPEHBI.

IIpu ocMoOTpe npoOBEPSIIOT:

1. [IeoCTHOCTh U TEPMETHUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OTcyTcTBUE NOBPEXKACHUN MEPHOM TOCY/ 1bl, TPOOUPOK, KOHTPOJIbHBIX LIKAT U T.I1.;

3. CooTBeTCcTBHE BBIOPAHHOTO MAJII WCIOJB30BaHUS PEaKTUBA (PacTBOpa) WM IMOCYIbI
TpeOOBaHUSAM METOJMKM aHAJIN3a, T.€. HAJMYHUE XOPOIIO M OJHO3HAYHO YUTAEMON ITHKETKH,
METOK Ha MEpPHOH MOCY/IE U T.II.

[Tocne mpoBeneHus aHaiaM3a MEPHbIE CKISHKM U IMUIETKU CIEAYeT IPOMBITH YHUCTOM
BOJIOM, CKJITHKM C pacTBOpPaMHU HEOOXOIMMO TepMETHYHO 3aKPBITh U YJIOXKHTb B MECTa JUISl MX
XpaHEHUS.

Bxonsmue B cocTaB KOMIUIEKTa PEaKTHBBI I'€PMETUYHO YNAKOBaHBI BO (DJIAKOHBI U He
NPEJICTaBIISIIOT ONAaCHOCTH MpU XpaHEHUH. XOTb KOMIUIEKT HE COJEPKUT SAOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BELIECTB, MPHU paboTe ¢ KOMIUIEKTOM HEOO0XOAUMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMU O€30MAaCHOCTH, NPEAYCMOTPEHHBIMU [UIsi PabOT B XUMHYECKOH
nabopatopuu. B uactHocTH, ipu paboTe B 1a00paTopun He JOMYCTUMO:

1. [Tonafanue XMMUKAaTOB ¥ PaCTBOPOB Ha CIU3UCThIE 000IO0UYKH, KOKY, OACKIY;

2. [MpunsaTre nunM (MATHA);

3. Bapixanue Bo3ayxa U XUMUKATOB, 0OCOOEHHO MMEIOIIMX PE3KUH 3amax U HaXOAIINXCS B
MEJIKOKPHCTAIITHYECKOM COCTOSIHUU (00pa3yroIuX Mblb);

4. Tlpu pabore CcO CTEKISHHBIMU HU3JEIMSIMH U MOCYAOH HEO0OXOoauMO CcoOII0aaTh
OCTOPOKHOCTh BO U30€KaHHE MOPE30B.

[Ipy mnpoBeaeHMH OSKCIEPUMEHTOB 10 MOJEIMPOBAHUIO 3arpsi3HEHUN  BO3IyXxa
IPEIYyCMOTPEHO HCIIOJIb30BaHUE KOHIIEHTPUPOBAHHBIX M pa30aBIEHHBIX KHUCIOT — CEpHOIA,
COJIIHOM, a30THOM, MypaBbHHOW. [Ipy monmagaHuM KHCIOT HAa KOXY HEOOXOAUMO OBICTPO
IPOMOKHYTb PacTBOp JIOOBIM TaMIOHOM (cayieTKOH, BETOLIbIO U T.N.), MECTO IOMNaJaHUSL
OOUJILHO MTPOMBITH CTPYEH BOJIbI U BHIMBITH C MBIJIOM.

Oco0eHHO onacHbl KMCIOTHI MIPU MOMAJAaHUU B ria3a. B 3ToM ciyyae riasa HeoOXoauMo
HEMEJIEHHO 00OUIIBHO IIPOMBITh HE CHJIBHOM cTpyeit BOJIbI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJBI U CPOUHO OOPATUTHCS K Bpady-CIIEHUAIUCTY.

[Ipy moAroTOBKE M MPOBEACHUHM AHAIW30B C MPUMEHEHHEM HHIUKATOPHBIX TPYyOOK
OCHOBHBIM (DAKTOPOM OMACHOCTH SIBJISIETCSI TPABMUPOBAHUE KOXKU PYK U TJ1a3 OCTPHIMU KpasMu
TPYOOK MJIM OCKOJIKaMU CTEKJIA MIPH BCKPBITUU U COEIMHEHUU CTEKJISIHHBIX TPYOOK.

Jlis mpenoTBpaleHusl TPaBMUPOBAHMS TPU BCKPBITHH CTEKISHHBIX TPYOOK 3amastHHbIE
KOHIIBI CIIEZIyeT OTJIaMbIBaTh OCTOPOXHO, YTOObI M30eXaThb MOPE30B M TOMaJaHUs OCKOJIKOB
cTexsia B rias3a. [Ipu moacoeMHEHNN U OTCOeIMHEHUH BCKPBITON TPYOKH €€ cielnyeTr AepiKaTh

NS
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KaK MOXXHO OJIMKe K KOHITY, BCTaBIIIEMOMY B acIUpaTop, uzberast mpu 3TOM CHIIBHOTO Ha)KUMa
Ha TpYOKY U ClIaBIUBaHUs €€ pyKamH.

[Ipn mpoBencHWHM aHATU30B PEKOMEHIYETCS MPUMEHSTh CPEICTBA WHANBUIYAIBHON
3alUTHI: 3AIIUTHBIC OYKU, PE3UHOBBIE ITEPUYATKH.

B ciydasx BO3HUKHOBEHHUSI TpaBM IE€PBYIO MOMOIIbL CJIEIYET OKa3blBaThb HA MECTE, HJIs
4Yero HeoOXOAMMO UMETh UHIUBUYaTbHYIO allTEUKY.

IIpu nomagaHum MHOPOIHOIO TEja B TJIa3a MHOTOKPATHO IMPOMOMTE MOPAKEHHOE MECTO
notouyHoit Bomou. Ilpm mopeszax kpas paHbl 00pabOTaliTE AHTUCENITUKOM W 3aKpOWTe
CTEpUWJIBHBIM IUTACTHIpeM MM OuHTOM. [IpW mMomajaHWy OCKOJKOB CTEKJA TOJ KOXY WU
CUJIbHBIX ITOpe3ax o0paTuTech K Bpauy.

YTunu3upoBaTh WHIMKATOPHBIC TPYOKH (HMCIIONB30BaHHBIE JTHUOO C HMCTEKIIUM CPOKOM
TOJHOCTH) CJIEIyeT TOJIbKO B CHeElHalbHble MYCOpHbIe KoHTeWHepbl. He BbIOpachiBaiiTe
HCIIOJIb30BaHHbIE TPYOKHU B BOJlY M HE OCTaBIISINTE UX B MECTE IIPOBE/ICHUS aHAJIN3A.

3ananus

VYcranoBka miia naHHod nabopatopHoit pabotel (Pucynok 30) cOCTOMT U3 CTEKISTHHOTO
abcopOepa (4), 3anonHeHHOTO Hacaakol (5). OuuiiaeMblii BO3AyX U3 MOMEIICHUS MOCTYIAeT B
abcopOep uepes mrytep (8) u TpéxxoaoBoit kpaH (9).

[Tpumeuanue: B coctaBe HaOOpa BO3MOKHO UCIOJIB30BaHUE TPOMHHKA C 38)KMMaMU BMECTO
TPEXXOJ0BOr0 KpaHa.

naocy

Pucynok 30. A6copOrLnoHHasi ycTaHOBKa:
a — YCTaHOBKA Ha IITaTHBax B cOOpe; 6 — cXxeMa YCTaHOBKHU.

[Ipn HemocTaTOUHOW KOHILIEHTpAMM AMOKCHIA YIJepo/Ja B BO3JyXE €ro CoJepKaHue
MOYXET OBITh YBEJIMYEHO, HAmpuMep, NMPH B3aUMOJIEHCTBUM Mela MM MpaMopa M pacTBopa
0001 KUCTOTHI, KOTOPHIE TIOMEIIAIOTCS B KOHUYECKYIO KOJIOy (7).

AOGcopbent moctymaer B abcopbep u3 cocyma Mapuorrta (11), cTekaer mo Hacagke U
cobupaercs B kosioe (6). Konerr TpyOku B K0JI0€ JOKEH HAXOJIUTHCS TMOJ] YPOBHEM KHUIKOCTH
JUIS TOTO, YTOOBI MPEJOTBPATUTH MoJcoc Bo3ayxa. B KadecTBe mormorurens ucnons3yercs S-
10%-Hb1ii BOAHBIN pacTBOp KapOoHaTa HaTpus. OYHINEHHBIH OT AMOKCHAA yriepoja BO3IyX
oTBOAUTCS U3 abcopbepa yepe3 TpéxxooBoi KpaH (3) u mrynep (2), KOTOPbI coenuHseTcs ¢
MoOyAUTENEM TSITH, HarpuMep, BogocTpyiHbIM HacocoM. [ITymepsr (1 u 10) cayxkar mist or6opa
npo0 BO3yXa Ha aHAIIU3.

JlanHas paboTa BBIOJIHSAETCS B HECKOJIBKO JTAlOB, KOTOPHIE MTPOBOMSATCS B COOTBETCTBUH
C TMIPUHSTHIM IPETI0IaBaTeNeM IIJIAHOM.

1. Ha mepBoM »dTame NPOBOAMTCS OCBOCHWE TMPABHJ TOATOTOBKHA H OOCITY>KUBaHUS
YCTAaHOBOK, METOJMKHM TPUMEHEHHUS HHIUKATOPHBIX TPYOOK COBMECTHO C aclUpaTopoM Mpu
M3MEHEHHUSX KOHLIEHTPAIUU JBYOKHUCH yTIIepo/ia.

2. Ha BTOpOM »3Tame BBINOJHSIOT pabodue Omepanyy MO SKCIUTyaTallid YCTAaHOBKH I10
OUYHCTKE BO3/yXa, U3MEPEHNE KOHIICHTPAIMH TMOKCHIA YIIepoa.

3. Ha tperbem 3Tamne npoBoAAT OLEHKY 3(P(HEKTUBHOCTH OUHUCTKH.

IIpucomosnenue 10%-no2o pacmeopa kapoonama Hampus
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B3Bemennyto Ha Becax HaBecky 100 r kap6onara Hatpus, x4, (OCT 84 (83)) pactBopsioT
B 900 MJ1 TUCTUIIMPOBAHHOMN BO/IBI.

MeToanka npoBeaeHus padoTbl

Tloocomoska u obcnyscusanue ycmanosKu

Bruttouaror nmoOynuTens TArM, HalpuMep, BOAOCTpYyHHBINA Hacoc. [IpoOku kpanoB (3 u 9)
YCTaHaBIIMBAIOT B MOJIOKEHUE, TIPEICTaBIeHHOM Ha pucyHke 30, a.

PactBOop kapOoHaTa HaTpHsl 3aIMBAIOT B COCYA MapuOTTa W 3aKPHIBAIOT €ro MPOOKOH Co
CTEKJITHHOU TPYOKOH.

OtkpeiBast 3axuM (12) Ha MuHUYU mogadn abcopOeHTa, YCTaHABIMBAIOT PACXO/] JKUIKOCTH
(50-60 karesb B MUHYTY).

UYepes 5-10 mun noce Havana paboThl YCTAaHOBKU MPOOKHU KpaHOB (3 U 9) ycTaHABIMBAIOT
B I0JIO’KEHUS, TTOKa3aHHbIe Ha pucyHke 30, 6.

OTtOuparot mpoObI Bo3ayXa A0 U mocie abcopOepa, MOACOeANHSS HHANKATOPHBIE TPYOKH K
mrryrepam (1 u 10).

3aKkpBIBAlOT T0Jady MOTJIOTHTENS W BBIKIIOYAIOT TOOYAWTENb TATU (BOAOCTPYWHBIN
HacocC).

Koumponv konyenmpayuu ouoxcuoa yenepooa

Memoouka onpedenenus KoHyenmpayuu OUOKCUOA yenepooa ¢ HOMOWbI0 UHOUKAMOPHBIX
mpyb6ox (Cxema onpedenenus npeocmasiena Ha pucynke 31).

[lepen Hauwasom pabOThl BHUMATEIHHO TPOYUTAUTE HHCTPYKLUHUIO IO MPUMEHEHHUIO
MHIMKATOPHBIX TPYOOK U Hacoca.

1. Bcekpoiite unaukatopHyto Tpyoky Ha CO; ¢ 000MX KOHIIOB, UCIOJIb3Ysl OTBEPCTHUE B
rojoBke Hacoca. OOpaTuTe BHUMaHUE Ha TMEPBOHAYATIBHBINA 1IBET HAIMOJIHUTENS MHIUKATOPHBIX
TpyOOK.

2. [lpucoeannnTe MHANKATOPHYIO TPYOKY CO CTOPOHBI BBIX0JIa BO3AyXa K HACOCY.

3. IlpokavaiiTe yepe3 WHAMKATOPHYIO TPYOKY BO3AyX TMOMeIIeHUs (YJIHIbI, TapkKa) B
KOJIMYECTBE, YKA3aHHOM B HWHCTPYKLUUU IO TPUMEHEHUIO HHAWKATOPHOW TpyOKH, crenaB
TpedyeMoe KOJIMYECTBO KauaHH HACOCOM.

[Tpumeuanue: [Ipun 1 momHOM TPOKAYMBAHUU HACOCOM YEpe3 WHAMKATOPHYIO TPYOKY
npocaceiBaercsi 100 cM® Bo3myxa. MOMEHT OKOHYAHHS IOKAYMBAHHS KOHTPOIMPYITE IO
WHAWKATOPY 3aBeplieHusi mnpococa (okono 1 muH.). OO0 OKOHYaHWM LUKIA MPOCACHIBAHUS
CBUJICTEIILCTBYET MOSBICHNE YETKOTO N300pakeHUS TOUYKH B OKOIIKE HHINKATOPA.

4. OTMepbTe U3MEHEHUE OKPACKH HATIOMHUTENS U AJUHY MPOpPEarnupoBaBIIETO CTOIOMKA
HAIOJIHUTEIIS TTOCIIe TTPOKAaYnBaHusl. Pacmonoknure WHANKATOPHYIO TPYOKY PSIOM CO IIKAJOH,
H3o6ga>1<éHH0171 Ha DTUKETKE, U OMpeAeNuTe BEINYMHY KOHIIEHTpalluu yriekuciaoro raza (C,) B
MTI/M” TIO TPaHUIIE CTOJIONKA, U3MEHHUBIIIETO OKPACKY.

5. Ilpu HeoOxonumocTH nepecunTaiite KoHueHTpanuo CO;z u3 Mr/m® B 0GbeMHbIe % 110
dopmyme (13):

C,-107%-224
1 M '

rae: C; — KOHIIEHTpalusi ra3a B 00beMHBIX %o;

C, — KOHIICHTpaIus raza B Mr/M>;

M — MonsipHasi KOHIIEHTpAIUs YIIIEKUCIoro ra3a (M=44).

[Tpumeuanue: Jlns yaoOcTBa pabOThl WHAMKATOPHBIE TPYOKH PEKOMEHIyETCS
MOJICOSAMHATh K IITYLEPY C HCIOJIB30BAaHWEM KOPOTKHX (3-5 CM) TOJIMMEpHBIX TPYOOK U3
cocTaBa 000pyIOBaHHUS.

(13)
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oKpacky

Pucynok 31. Cxema onpeiesieHrs KOHIEHTPALMU JUOKCHIA YTIIEPOJia ¢ TOMOIIBIO
WH/INKaTOPHBIX TPYOOK

Conep:xkanue oTyera
Oyenxa 3¢hhexmuernocmu o4ucmKu
PaccunthiBatoT 3(hpeKTUBHOCTD OYMCTKHU BO3yXa 1o ¢opmyse (14):

n=1- (E—) (14)

rae Cy u Ci — KOHUEHTpaluu JAMOKCHAA YTriepoJa B BO3AyXe N0 U Iocie adbcopbepa
COOTBETCTBEHHO.
KoHTposbHbIE BONPOCHI
Kakoii mporuiecc Ha3piBaeTcs abcopOuueit?
Uro sBIIsieTcst ABMOKYIIEH CUIION Tporiecca abcopOumu?
Urto Takoe pusnyeckas abcopOLus U XeMocopOIus?
B kakux anmapaTtax oCyIecTBIIsSIeTCs mpoiecc abcopoum?
B yewm 3akmrouaercs npuHIMUNI pabOThI TapeabYaThIX U HACAIOUYHBIX abcopOepoB?
6. Cnucok JuTepaTypbl, peKOMeHAyeMblil K HCI0JIb30BAHUIO 110 JaHHOM Teme

agrwbdE

7. OcHoOBHas JIMTEpaTypa:

1IIpoxopos, b. b. Connanshas sxosorus : yueOHuk ais By3oB / b. b. IIpoxopos. - M. :
Axanemus, 2012. - 413 c. - (Boicuiee npodeccronambHoe oOpa3oBanue). - bubauorp.: c.
407-400.

2 Ctpaxosa, H. A. Dxosorus u npupoaononb3oBanue : yued.nmocodue / H. A. Crpaxosa, E.
B. Omenbuenko. - PoctoB v/]1 : ®enukc, 2011. - 253 c. : un. - (Beicmiee o6pa3oBanue). -
bubnuorp.: c. 253.

8. JlomoJiHMTe/IbHAS JIMTEpPaTypa:

1 JlozanoBckas, 1. H. Dxonorus u oxpana 6uocdeps! Npyu XUMHUIECKOM 3arpsS3HEHUH :
yue6.mocobue st By30B / U. H. Jlozanosckas, 1. C. Opmnos, JI.K. CagoBHukosa. - M. :
Bricmias mikona, 1998. - 288 c. : uin. - bubnuorp.: ¢.285

2 Mapsbus, B. K. [TpoMeinuiernas sxonorus : yaed.nmocodue / B. K. Mapwun ;I1ens. roc. yH-
T apXUTEKTYpHI U cTpouTenseTBa. - [lensa : IINYAC, 2007. -198 c. un. — bubauorp.: c.
196

3 unos, N. A. Oxonorus : yuebnuk / M. A. [llunos. - U3x. 4-e, crep. - M. :Boiciias
mrkona, 2003. - 512 c. - bubnuorp.: c. 510.

9. WHTepHeT-pecypchl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuTeTckas OMOIMOTEKA OHIIAWHY.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaJIOT aCCOLUAIMU JICKTPOHHBIX OUOIHMOTEK
yueOHbIX 3aBefieHni u oprannzanuiit CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue
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6 http://ecograde.bio.msu.ru — Mudopmarmonnas cucrema «DyHIaMEHTaIbHBIC TPOOIEMBI
OLIEHKH COCTOSHHSI 9KOCHCTEM U 3KOJIOTHYECKOTO HOPMHPOBAHHSI»

JlaGopaTopHas padora 5. OuucTKa BO31yXa OT JHOKCH/IA Yyrjepoaa aacopoumeii

Lenb pabotel: U3ydyenue paboTsl agcopOepa 1Mo OYUCTKE BO3AYyXa OT TUOKCUAA YTIEpoaa.
®opmupyemMble KOMIETEHIIMM WU X YaCTH:

Kon DopMynHpOBKa

[IK-1 CriocobeH pazpabaThIBaTh MEPOIPUSATHIA IO COBEPIICHCTBOBAHHUIO TEXHOJIOTHYECKIX IIPOIIECCOB
HPOU3BOJCTBA Map(PIOMEPHO-KOCMETHIECKOI NPOAYKIUH

Teoperuyeckasi 4acThb

Jns pa3neneHuss OTHOPOJHBIX W HEOJHOPOAHBIX CHUCTEM HCHOJB3YIOT COpPOLIMOHHBIC
IpoIecChl, OCHOBaHHbIE Ha ABJICHUU copbumu. Copbuus — 1000 mporecc MoraoueHus 0IHOro
BelecTBa (copOTuBa) npyruM (copOcHTOM). B 3aBHCHMMOCTH OT MeEXaHHM3Ma IOTIONICHUS
pasnuyaroT abcopOIrIo, IeCOpOIHI0, aICOPOIIHIO.

AncopOrueil Ha3pIBalOT MPOIIECC MOTIOMICHUS OJJHOTO WIJIM HECKOJBKHX KOMIIOHEHTOB U3
ra3oBoil cMecH TBEP/BIM BEIIECTBOM — aZICOPOEHTOM.

AncopOrusi mMeer MHOro obmero ¢ abcopOuueil: W TamM, W TaM HIET MOTJIOIICHHUE
IIEJIEBOTO0 KOMITOHEHTA U3 ra3a. Ho B abcopOruu /y1si mOTJIOEH s MCTIOIb3YeTCs JKUIAKOCTh, a B
ajgcopbuuu — TBEpIOE BelecTBO. Ho ecTh U CylIeCTBEeHHbIE PA3InUUs:

1. Tlpomecc ancopOmumu SBISETCS TICPUOJAWYECKHAM, a Tpolecc adbcopOomum —
HENpPEepPbIBHBIM;

2. IIpu abcopOumy MOKHO YAAJIUTh 3HAYUTEIFHYIO YaCTh BEIIECTBA, HO HE BCE BEIIECTBO,
a MpH aacopOLUH YAAIUTh BEIIECTBO MOYKHO MPAKTUYECKH MOTHOCTBIO.

[Tporeccer amcopOUMK MIMPOKO TPHUMEHSIOTCS B TPOMBINUIEHHOCTH JUISI OYHUCTKU H
OCYILIKU T'a30B, pa3J/ielIeHue cMeceil ra3oB U MapoB, U3BJICUEHUS NAPOB OPraHMYECKUX BEIIECTB
U3 CMECH C BO3IYyXOM. AJCOpPOLHMS HYacTO HCIOJB3YeTCs Ui OYUCTKH Ta30BBIX IOTOKOB,
BbIOpAchIBa€MBIX B aTMoc(epy, C LEeNbI0 YMEHBIICHHs 3arps3HEHUs BPEIHBIMH IMPHUMECIMHU
OKPYKaIOIEeH Cpebl.

B MupoBOIi mpakTHKe HCIONIB3YIOT TPH crioco0a opraHu3aliy mpoiiecca aJicopouuu:

1. AncopOuus Ha CTallMOHAPHOM CIIOE;

2. Ancopbuus B ABHXKYIIEMCS CIIOE;

3. AzcopOuus B KUTISIIIIEM CIIOE.

Pa3HOBHIHOCTBIO MEPBOTO criocoba sBISETCS aAcopOLMsl CO CMEHHBIMHM KOHTeHHepamu
azicopOeHTa, KOTOPhIE YHUUYTOXKAFOTCSI.

Ha oTeuecTBeHHBIX MPOM3BOJCTBAX MPUMEHSIETCS TOJNBKO aJcOpOLMs Ha CTAllHOHAPHOM
CJI0€ C pereHepanuen.

B nuteparype noagpoOHO ONMUCHIBAIOTCS M MPOLIECCHI C MICEBIO0KMKEHUEM, U aICOPOEphI C
JBWDKYIIAMCSI CIIOEM, HO HW3-32 CBOCH CIIO)KHOCTH B OTEYECTBEHHOW NPOMBINIJICHHOCTH AITH
CHocoObl HE TPUMEHSIOTCSI.

[TpoMbInIeHHbIH afcopOep — 3TO HMIUHAPUIECKHI anmapar.

[Tponeccrl ancopOruu u30HUpaTeabHbl U OOBIYHO OOPAaTUMBL. DTO 3HAYUT, YTO KaxJbIi
MOTJIOTHTENb 00JaaeT CIIOCOOHOCTBIO IOTJIONIATh JIMIIb OIpEJeIEHHbIE BEllecTBa M HE
MOTJIOIIAET (MJIM TOYTH He MOTJIONIAeT) APYrHe BEeIecTBa, COJAepKaIUecs B Ta30BOW CMECH HITU
pactBope. brmaromapst oOpaTUMOCTH CTAaHOBHUTCS BO3MOKHBIM BBIZICTICHHE aICOPOMPOBAHHOTO
BEIIIECTBA M BOCCTAHOBJICHUE TOTJIOTUTENILHBIX CBOMCTB a/copOeHTa. DTOT MPOLECC Ha3bIBAIOT
necopOnueit. J{is Toro yToObI iporiece Obu1 3G (HEKTUBHBIM, aKTUBHAS IOBEPXHOCTH aIcCOPOCHTA
NOJDKHA OBITh BeNWMKA.  AmnmapaTsl JJIi MOBEACHHS Ipoliecca aJcopOLuu Ha3bIBaIOTCA
azicopbepamu.

[Tporiecc anmcopOumu OTIMYAETCS OT APYTUX MAacCOOOMEHHBIX IPOLIECCOB TEM, YTO
SBIISICTCSA HEYCTAHOBUBIIMMCS: MMEET Hadajio M UMeeT KoHel. YTo aenarh, KOTAa 3TOT KOHEIl
HACTYNUJI U aacopOeHT oTpaboTan cBo€ Bpemsi? TyT BCE pemaroT 5KOHOMUKA U SKOJIOTHUSI.
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MOo>KHO HampaBlsATh OTPAOOTAHHBIM aJCOPOCHT B OTXOJ W 3aMEHATH €ro HOBBIM. Takoii
IyTh BO3MOXKEH, €CJIM KOJMYECTBO aJcopbaTa HEBEIMKO WM IPOLECC 3aMEHbl MPOBOAUTCS
penko. [IOHATHO, YTO CTOMMOCTH CBEXEro aJCOpOCHTa JOJDKHA OBITh MEHBIIE 3aTpaT Ha €ro
perenepanuio. Ecnu ancop6ar He sBIsS€TCS TOKCUUHBIM WM KaHIIEPOT€HHBIM BELIECTBOM U €CIIU
OH HEPACTBOPUM B BOJIE, TO aJCOPOEHT MOKHO BBIBE3TH Ha IOJMIOH. B MpOTUBHOM cilyyae ero
cxuraroT. OHako B OOJIBIIMHCTBE CIIy4aeB aJICOPOEHT MOABEPIaeTCsl pereHepaum.

JlecopO1i1i0 MOXKHO OCYIIECTBUTD CIIEIYIOIIMMH METOIaMU:

1. HarpeBanue agcopOeHTa 10 TEMIIEpaTyphl BbIlIE TeMIEpaTypbl KUIIEHUs ajcopoara;

2. BakyymupoBaHue, €CIIM TpH HarpeBaHuU aJACOpOCHTAa HAYMHACTCSA pa3IOoKECHUE
azcopOara;

3. IlponyBKka HMHEPTHBHIM Tra3oM (CHOBAa IOJy4YaeM Ta30BbIii MOTOK C aacOpOTHUBOM,
KOTOPBII MOIJI0IIAIN);

4. BoiTecHeHue ajcopOara BOASHBIM MapoM MM JPYTUM  BEIIECTBOM, KOTOpPOE
norjouiaeTcs Jy4ile;

5. KomOuHanus Ha3BaHHBIX CIIOCOOOB.

Ha mnpakTtuke pereHepanuio NpOBOAAT, Kak IpaBWIO, BOIAAHBIM mapoM. llpu stom
OJIHOBPEMEHHO IIPOUCXOAUT HarpeBanue ajacopoenta. [locie nposeneHus mpoiecca rnoixy4aercs
CMech KOHJIeHCaTa BOJSHOIO Iapa M IOIJIOMIEHHOIO KOMIIOHEHTa. JTa CMeCh MOXET ObITh
TOMOTCHHOHM WM TeTeporeHHou. B mro0oM cimydae e€ Hajo pas3nersaTh, TaK Kak aacopOar win
UMeEeT MaTepHalbHYIO LIEHHOCTh (J1opor), win TokcudyeH. Mnu u to, u apyroe. [loatomy ciauBartb
KOHJEHCAT B KaHAIM3alUMIO Henb3sd. OTIeneHue 1eJIeBOr0  KOMIIOHEHTa OT BOABI —
caMOoCTOsITeNIbHas poodiiema.

[Tocne necopOumy BOASHBIM MapoM (TIpomapKu) aacopOCHT, BO-TIEPBBIX, Oy/IeT HACBIIICH
BOJIOM, BO-BTODPBIX, OH ropsunid. [loaToMy ero mpomyBaroT BO3IyXOM AJIs yAAJIEHUS BOABI U
OXJIQXKICHUSI.

Paznuuator Qu3Mueckyro M XMMHYECKyl aacopOumio. dusmueckas —ajacopouus
00yCJIOBJIEHAa B3aMMHBIM MPUTSKEHUEM MOJIEKYJ MOTJIOUIaeMOr0 BELIECTBA U aJIcCOpOEHTa U He
COIIPOBOKIAETCS XUMHMUYECKUM B3auMmojeiictBueM. I[Ipu Xxumumueckoil aacopOIMM MOJIEKYIbI
MOTJIOUIAEMOI0 BEIIECTBA BCTYMAIOT B XMMHUYECKYIO PEaKIMIO C MOJIEKYJIaMH Ha MOBEPXHOCTHU
norsoturens. Takol mporecc aacopbunu He odpatuM. Ecnu Mexay BeniecTBaMu MPOMCXOIUT
XUMHYECKOE B3aUMOIEUCTBHE, TO IPOLIECC HA3BIBAETCS XEMOCOPOITHEH.

B kauectBe ajcopOeHTa UCMONB3YIOTCS MOPUCThIE TBEPAbIEC BelecTBa. DPPEKTUBHOCTD
azcopOeHTa 3aBUCUT OT IOBEPXHOCTH IOp M, IJIaBHBIM 0O0pa3oM, OT HAJIWYUS MHKpPOIIOP,
pa3Mepbl KOTOPBIX COCTABIISIFOT (2 1076) X (6% 1076) MM.

B npowmsblinieHHOCTH HanboJiee paclpoCTPAHEHHBIMU aJICOPOCHTAMH SBJISIIOTCS aKTHBHbBIE
yIJIM, CHUJIMKareau (refb KPEeMHUEBOW KHCIOTHI), alIOMOreiad (TMIPOOKHCH ATIOMHUHUSA),
LEOJIUTHI, TIIMHBI U APYTUE MPUPOTHBIE aCOPOEHTHI.

AKTHBHBIE YITIM TOJYYarOT IYTEM CyXOM IEpPErOHKH YIIIEPOAOCOAEpKAIUX BELIECTB
(nepeBo, Topd, koctu u Ap.). [TomydeHHbIH yroiap sl MOBBIIEHHUS €r0 MOPUCTOCTH, a 3HAYUT U
AaKTUBHOCTHM, AaKTUBHUPYIOT npokanuBanuem mpu Temneparype 800-900°C. VpenpHas
noBepxHocTh nop 600-1700 M2/r. AKTHBHbIE YIJIA TIOIVIOIIAKOT Iapbl OPraHUYECKUX BEILECTB,
MOSTOMY 4YacTO MCIIONB3YIOTCS JUI OUYMCTKM BEHTWISAIIMOHHBIX BBIOPOCOB, a Takxke B
npoTtuBoraszax. Hemocrarkamu akTUBHOTO YTJIS SIBJSIETCS €0 TOPIOYECTh U HEIPOYHOCTb.

Oo0opynoBaHne U MaTepuasbl

1. AncopOrroHHas KOJOHKA;

2. Acnuparop tuna «Hacoc-npo6oor6opuuk HIT-3M» unu aHanoruyHslii;

3. BomocTpyiinblii Hacoc;

4. Nnnukaropusie Tpyokun TU-[CO2-2% 00] wim aHanoruyHele Ui ONpPEeTCHHS
nuokcuna yriaepoaa — 1 ym. (20 mr.);

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

6. IIpobka crexnsiaHast 29/32 ¢ TpyOKO#;

7. IIpobOxka crexnsiaHast 29/32 ¢ 0TBOIOM;
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8. Tpexxoa0Boii kpaH — 2 IIT.;

9. Croiika-mITaTUB U1 KPEIUICHUS 3JIEMEHTOB YCTaHOBKU;

10. TpyOxa coequHUTEIIbHAS CUITMKOHOBAS;

11. Heomut — 500 T.

Yka3aHus o TexHukKe 0e30MaCHOCTH
Hcnons3yemple Npy BHIIOJIHEHUM AaHAJINW3a PAacTBOPBI, PEAKTUB, IOCYJa U JApPYyTHE
COCTaBHBIE YAaCTH KOMILIEKTA JOJKHBI ObITh IPEABAPUTEIIBHO OCMOTPEHBI.

[Ipu ocMoTpe npoBepsIOT:

1. [1en0CTHOCTh M TEPMETUUYHOCTD YIIAKOBKU PacTBOPOB, PEAKTHUBOB;

2. OTCcyTCTBUE MOBPEXKICHUN MEPHOM MOCY/IbI, TPOOUPOK, KOHTPOJIBbHBIX LIKAT U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO IS MCIIOJNB30BAaHUS peakTHBa (PacTBOpA) WM IOCYAbI
TpeOOBaHUSM METOJMKHM aHajIu3a, T.€. HAJMYHME XOPOIIO M OJHO3HAYHO YUTAEMON ITHKETKH,
METOK Ha MEPHOMU MOCYyI€ U T.II.

[locne mpoBeneHHs] aHanu3a MEPHBIE CKISHKU W MUIETKU CIEIYET MPOMBITh YHCTOU
BOJIOM, CKJISTHKU C pacTBOpaMH HEOOXOAMMO IE€pMETHYHO 3aKpPbITh U YJIOXKUTh B MECTa AJI UX
XpaHEeHHUS.

Bxomsmme B COCTaB KOMIUIEKTa PEaKTHBBI T€PMETHYHO YIIAKOBAaHBI BO (DIIaKOHBI M HE
MPEACTABISIIOT OMAaCHOCTH IPU XPAaHEHHH. XOThb KOMIUIEKT HE COACPKUT SJOOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BEIIECTB, MPH paboTe ¢ KOMIUIEKTOM HEOOXOAWMO PYKOBOJICTBOBATHCS
OCHOBHBIMHM TIpaBHJIaMU O€30MacCHOCTH, NPEAYCMOTPEHHBIMU JJIsi PabOT B XUMHYECKOMN
nabopatopuu. B yactHoCcTH, pu paboTe B 1a60paTOpUN HE JOMYCTUMO:

1. [Tomajanue XMMUKATOB ¥ PaCTBOPOB Ha CIU3UCTHIE 000IOUYKH, KOKY, OACKIY;

2. [lpunsTre nuuw (MUThA);

3. Bapixanue Bo3ayxa U XUMUKATOB, 0OCOOCHHO MMEIOIIMX PE3KUH 3arax U HaXOJSIINXCS B
MEJIKOKPHUCTANINYECKOM COCTOSIHUHU (00pa3yroLuX MbUIb);

4. Tlpu paboTe cO CTEKISAHHBIMU H3ACIMSAMHM M TOCYAOH HeoOXOoAuMO COOIr0aTh
OCTOPOXKHOCTb BO M30€KaHUE MTOPE3OB.

[Ipy mnpoBeaeHMHM OKCIEPUMEHTOB 110 MOJEIMPOBAHUIO 3arpsi3HEHUN  BO3IyXa
MPEyCMOTPEHO HCIOJb30BaHWE KOHUEHTPUPOBAHHBIX U pa30aBIEHHBIX KHUCIOT — CEpPHOM,
COJISTHOM, a30THOM, MypaBbHHOW. IlpM momagaHum KUCIOT Ha KOXY HEOOXOAMMO OBICTPO
MIPOMOKHYTH PAacTBOp JIOOBIM TaMIIOHOM (CaJpeTKOM, BETOIIBI0O M T.I.), MECTO IMOMNaaHus
OOUIILHO MTPOMBITH CTPYEH BOJIBI U BEIMBITH C MBIJIOM.

Oco0OeHHO onacHbl KUCIOTHI MPU NOMAJaHUM B I1a3a. B 3Tom ciiydae riasa HeoOXoAUMO
HEMEJIEHHO OOMIIBHO IIPOMBITH HE CHJIBHOHN CTpyei BOJIbI, 3aTeM
2%-HBIM BOJJHBIM PACTBOPOM COJBI H CPOYHO OOPATHTHCS K BPady-CIIEIIUAINCTY.

[Ipy mOArOoTOBKE W MPOBEACHUU AHAIU30B C MPUMEHEHHEM MWHIMKATOPHBIX TPYOOK
OCHOBHBIM (DAKTOPOM OMACHOCTH SBJIIETCS TPAaBMHPOBAHHE KOXKU PYK U TJIa3 OCTPHIMH KpasMu
TPYOOK HITM OCKOJIKaMH CTEKJIA MIPH BCKPBITHH U COSIMHEHUHU CTEKJISTHHBIX TPYOOK.

Jlns mpenoTBpamieHuss TpaBMUPOBAHMSI MPHU BCKPBITUM CTEKJISHHBIX TPYOOK 3amastHHbIE
KOHIIBI CJIEJyeT OTJIaMbIBaTh OCTOPOXKHO, 4TOOBI M30€XaTh MOPE30B U IOMaJaHUs OCKOJIKOB
cTekia B riasza. [Ipu mojacoeMHEHUN U OTCOETUHEHUH BCKPBITOM TPYOKHU €€ cliefyeT AepKaTb
KaK MOXXHO OJMKe K KOHITY, BCTaBIIIEMOMY B aclupaTop, u3berast mpu 3TOM CHIIBHOTO Ha)KUMa
Ha TpyOKY M ClIaBIUBaHUs €€ pyKamH.

[Ipy npoBeneHMM aHAIM30B PEKOMEHIYETCS IPUMEHATh CPEICTBA WHAMBHUAYAIbHOMN
3aIUTHI: 3AIIUTHBIE OYKH, PE3UHOBBIE NTEPUYATKH.

B ciydyasx BO3HUKHOBEHUs TpaBM IEPBYIO MOMOIIbL CJIEIYET OKa3blBaThb HA MECTE, MJIs
Yero HeoOXOAMMO UMETh UHIUBUYaTbHYIO allTEUKY.

IIpn momagaHuy MHOPOAHOIO Teja B IVIa3a MHOIOKPAaTHO IPOMOWTE MOPaKEHHOE MECTO
noTouHoit Bomou. Ilpm mopeszax kpas paHbl 00pabOTaliTe AHTUCENITUKOM W 3aKpOWTe
CTEpUJIBHBIM IUTACTHIpeM MM OWHTOM. [IpM mMomajgaHWu OCKOJKOB CTEKJA TOJ KOXY HWIIH
CUJIbHBIX ITOpe3ax o0paTUTech K Bpauy.
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YTUnmu3upoBaTh MHIUKATOPHbIE TPYOKM (HMCIIOJIb30BAaHHBIE JIMOO C MCTEKIIMM CPOKOM
TOJHOCTH) CJIEyeT TOJIbKO B CHeElMalbHble MYCOpHbIe KoHTelHepbl. He BbIOpachiBaiiTe
UCTIOJIb30BaHHBIE TPYOKHM B BOAY M HE OCTABIISIUTE UX B MECTE ITPOBEACHNUS aHAJIH3a.

3aganusa
AncopOuroHHasi yCTaHOBKA ISl IaHHO#H J1abopaTopHoit padotel (Pucynok 32) coctout u3
CTEKJITHHOTO azcopOepa (4), 3amojJHEHHOro TBEPABIM TMOIJIOTUTEIEM — IeoauToM (5).

Ounniaemblii BO3JyX U3 MOMELIEHUs IMOCTyNaeT B ajcopOep uepe3 mtyiep (7) 1 KOHUYECKYIO
KoJI0Y (6).
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Pucynok 32. AacopOunoHHasi yCTaHOBKa:
@ — YCTaHOBKa B COOPaHHOM BHJIE HA IITATHBE; 6 — CX€Ma YCTaHOBKH.

[Tpy HemOCTaTOYHOW KOHIIEHTpAIlMM IHUOKCHAA YTJIepoJia B BO3IAYyXE €ro CoAepKaHHe
MOXET OBITh YBEIMYECHO, HANpUMep, NMPH B3aUMOJICHCTBHM Mella MJIM MpaMopa M pPacTBOpa
000 KHCTIOTHI, KOTOPBIE MMOMEIIAI0TCA B KOHUYECKYIO Kooy (6).

OuunieHHBIM OT AUOKCHAA YIIIEpoJia BO3IyX OTBOJIUTCS M3 ajacopbepa uepes kpaH (3) u
mryrep (2), KOTOpbli COeAUHSETCS [UTAHTOM ¢ TTOOYIUTENEeM TATH, HAallPUMEpP, BOJOCTPYUHBIM
HacocoM. Yepes mryneps! (9 u 1) orOuparorcs npoObl BO3IyXa JJIsl ONPEeICHUST KOHIIEHTPAIlUU
TUOKCHIA yriepoaa 1o U mocie aacopbepa. Ha mTynepax uMmeroTcs KOPOTKHE PE3WHOBBIC
NUIAHTH JUIS  TIOJICOSMHEHHs] WHAWKATOpHBIX TpyOok. ConmepkaHuwe JHOKCHAA YTiepona
oTpeeNnseTcss MPU MOMOIIM MHAUKATOPHBIX TPYOOK MO METOIUKE, MPHJIaraéMoi K KOMIUIEKTY
TpyOOK.

JlanHas paboTa BBIMOJTHSAETCS B HECKOJIBKO ITANOB, KOTOPBIE MMPOBOMSATCS B COOTBETCTBUH
C TIPUHATHIM MPENoJaBaTeNIeM TUIAHOM.

1. Ha mepBoM »3Tame TMPOBOJUTCSA OCBOCHUE TPABUJI TOJATOTOBKH M OOCITY)KHBAaHUS
YCTaHOBKH, METOJUKH MPUMEHEHUS WHINKATOPHBIX TPYOOK COBMECTHO C acHUpaToOpoM IMpH
U3MEHEHHSX KOHIICHTPAIUX ABYOKHCH yTIIepOa.

2. Ha BTOpOM 5Tame BBIMONHSIOT pa0ouyue OMepalyy MO SKCILTyaTallid YCTaHOBKH IO
OYHUCTKE BO3/yXa, M3MEPEHNE KOHIICHTPAIINY JUOKCHIA YTIIepoIa.

3. Ha TperbeM aTamne mpoBOAsT OLeHKY (D (PEKTUBHOCTH OUUCTKHU.

Meroauka nposeneHus padoTsl

Iloozomoeka u obcnysicusanue yCmanosKu

Bxurouarotr nmoOyauTens TArU, HapuMep, BoJocTpyHHbI Hacoc. [IpoOku kpaHoB (3 u 8)
YCTaHaBIMBAIOT B MOJIOKEHUE, TIPEJICTaBIEHHOM Ha pucyHKe 31, a.

Yepes 5-10 MuH mocne Havanga pabOThl YCTAaHOBKHM MPOOKHM KpaHOB (3 U §) mepeBoasT B
MOJIO’KEHUE, TIPEJICTaBIIEHHOE Ha pucyHKe 31, 6.

Ot6uparoT mpoObI BO3IyXa /10 U nocie abcopodepa, moACOSTUHSS HHANKATOPHBIE TPYOKH K
mrynepam (9 u 1).

OTKITI0Yat0T OOy IUTENb TATH.

Koumponv konyenmpayuu ouoxcuoa yenepooa
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Memoouka onpedenenus KonyeHmpayuu OUOKCUOA yenepooa ¢ NOMOublo UHOUKAMOPHBIX
mpybok (Cxema onpedenerust npedcmasienda Ha pucynke 32).

ITepen HauanmoM pabOTHl BHUMATENBHO MPOYUTANTE HWHCTPYKIUIO IO NPUMEHEHHIO
MHAUKATOPHBIX TPYOOK U Hacoca.

6. Bckpoiite nnaukaropuyro Tpyoky Ha CO; ¢ 000MX KOHIIOB, HUCIIOJIb3Ysl OTBEPCTHE B
rojoBke Hacoca. OOpaTuTe BHUMaHUE Ha MEPBOHAYAIBHBINA 1IBET HAIMIOJHUTENSI UHIUKATOPHBIX
TpYyOOK.

7. IlpucoeanHuTe MHANKATOPHYIO TPYOKY CO CTOPOHBI BBIX0J1a BO3AyXa K HACOCY.

8. IlpokauaiiTe yepe3 WHIUKATOPHYIO TPYOKY BO3IyX MOMemIeHus (yauIlbl, MMapka) B
KOJIMYECTBE, YKAa3aHHOM B HWHCTPYKLUHU IO TNPUMEHEHUIO HHAWKATOPHOM TpyOKH, CcrelaB
TpeOyeMoe KOJINYECTBO KauaHH HACOCOM.

[Tpumeuanue: [Ipun 1 momHOM NPOKAYMBAHUM HACOCOM YE€pe3 HHAUKATOPHYIO TPYOKY
npocacsiBaercst 100 cM® Bosgyxa. MOMEHT OKOHYAHMS IIOKAYMBAHMS KOHTPOIMUPYHTE 110
WHAMKATOPY 3aBeplieHusi mnpococa (okono 1 muH.). OO0 OKOHYAHMM LHMKIA MPOCACHIBAHUS
CBHUJICTEILCTBYET MOSIBICHHE YETKOTO M300PAYKEHUS TOYKH B OKOIIIKE WHAMKATOPA.

9. OTmepbTe U3MEHEHHE OKPACKHU HAMOJIHUTENS W JUIMHY MPOPEarupoBaBILEro CTOIOMKA
HATIOJHUTEIIS TI0CJIe NPOKaYMBaHUs. Pacmosiokure MHIUKATOPHYIO TPYOKY PSIZIOM CO IIKAJIOH,
H306]3:)a>KéHH0171 Ha DTHUKETKE, U OMpeeNuTe BEJIMYMHY KOHIEHTpaluuu yriekucioro raza (C,) B

MT/M” 110 TPAHHMIIe CTOJIONKA, N3MEHHBIIIETO OKPACKY.
10. [Tpu HeobxoaumMocTH nepecuntaiite koHuentpamuo CO;, u3 Mr/M° B 0GbeMHBIE %
o popmyie (14):
C,-107*-224 (14)
1 M 1

rae: C1 — KOHIIEHTpalus ra3a B 00beMHBIX %0;

C, — KOHIICHTpaIus raza B MF/M3;

M — MonsipHasi KOHIIEHTpaIusl yriaekuciaoro raza (M=44).

[Ipumeuanue: Jlns ymobctBa pabOThI WHIWKATOPHBIE TPYOKH PEKOMEHAYETCS
MOJICOEIMHATh K INTYLEPY C HCHOJIb30BaHHUEM KOPOTKUX (3-5 CM) MOJUMEPHBIX TPYOOK H3
cocTaBa 000pyI0OBaHMU.

BekpbiTs 3nech S s C ‘
3
ademdakahat MP/M
(e o S Sm—

— ' b —> —>
¥ [Anunxa cronbuka
Hanonuutens,
Hanonuurens MN3MEHUBLLErO

OoKpacky

Pucynok 32. Cxema omnpeneneHusi KOHIIEHTPAlMK JUOKCHIA YIIIEPOia C IIOMOILBIO
MHAUKATOPHBIX TPYOOK

Conep:xkanue oTyera
Oyenxa 3¢hpexmurnocmu ouucmru
PaccuutsiBatoT 3(hpeKTUBHOCTD OYUCTKHU BO3/MyXa 1Mo dhopmyre (14):

n=1- (E—) (14)

rae Cy u Ci — KOHIEHTpaAIMu JUOKCHAA YyTriepoJa B BO3AYyXe N0 U Tocie abcopOepa

COOTBETCTBEHHO.
KoHTpoJibHBbIE BONIPOCHI

Kakoii npouiecc Ha3bIBaeTcs afcopounei?
Uro Takoe pusnyeckas u XuMudecKas aacoponus?
Kakwue BeriecTBa UCTIONIB3YIOTCS B Ka4€CTBE aJICOPOCHTOB?
[TepeunciuTe OCHOBHBIE XapaKTEPUCTUKH aICOPOSHTOB?
Yro Takoe n3oTepma aacopOrun u ee nHHOPMaTUBHOCTD?

o~ E
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6. Kakue Bunbl nzotepm agcopOuuu Bel 3naere?

Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHasi IuTEeparypa:

1IIpoxopos, b. b. ConmanbHas 3xosorus : yueOHuk 11 By30B / b. b. IIpoxopos. - M. :
Axanemus, 2012. - 413 c. - (Bsiciee npodeccroHaibHOe 00pa3oBanue). - bubnworp.: c.
407-409.

2 CtpaxoBa, H. A. Dkonorus u npupoaonois3oBanue : yued.mocooue / H. A. Ctpaxosa, E.
B. Omenbuenko. - PoctoB v//1 : ®enukc, 2011. - 253 c. : un. - (Beicmee o6pa3oBanue). -
bubnwmorp.: c. 253.

JlonoIHUTeIbHAS JTUTepaTypa:

1JlozanoBckas, 1. H. Dxonorus u oxpana ouocgepsl Npu XMMUYECKOM 3arps3HEHUH :
yueb.mocobue ans By3oB / M. H. Jlozanosckas, J. C. Opnos, JI.K. CagoBHukoBa. - M. :
Bericmras mikoira, 1998. - 288 c. : wi. - bubmumorp.: ¢.285

2 Mapsbus, B. K. IIpombimuiennas sxonorus : yaed.mocodue / B. K. MapwuH ;I1ens. roc. yH-
T apXUTEKTYpHI U cTpouTenseTsa. - [lensa : [II'YAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 unos, U. A. Dxonorus : yuebuuk / Y. A. llunos. - U3x. 4-e, ctep. - M. :Bricias
mkoia, 2003. - 512 ¢. - bubmuorp.: ¢. 510.

HNuTepHeT-pecypcesl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYyIa K 00pa30BaTEIbHBIM Pecypcam
2 http://biblioclub.ru/ — 35BC «YHuBepcuTeTckas OHOIHOTEKa OHIAWHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBINH KaTaaor aCCOMMAIMH IICKTPOHHBIX OMOIHOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbiToe 00pa3oBaHue

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHIaMeHTaIbHbIC TIPOOIEMbI

OLCHKHU COCTOAHUA DKOCUCTEM U 3KOJOTUYCCKOTI0O HOPMHUPOBAHUA
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https://openedu.ru/
http://ecograde.bio.msu.ru/

MuHHCTEpCTBO HAyKH M BICIIEr0 0Opa3oBaHus Poccuiickoit deneparu
denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
HeBunHoMBICCKHI TeXHONMOTHYECKUN HHCTUTYT (punmuan) CKOY

METO/THYECKHUE YKA3AHUA

I10 BBITTOJIHEHHUIO ITPAKTHUECKUX paboT
no pucruruiae «OxXpaHa OKpyKarollel cpelibl B XUMUYECKOU MTPOMBIIIITICHOCTH
JUISL CTY/ICHTOB 3a04HOM (hOPMBI O0yUICHHUS
HAIPABJICHUS TIOITOTOBKA
18.03.01 Xwumuueckas TEXHOJIOTHS

Hesunnombicck 2021
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MeTtonudeckue ykazaHusi pazpabotanbl B coorBeTcTBuE ¢ TpeboBanusimu @T'OC BO u
paboueld mporpaMMbl JUCHUIUIMHBL  «OXpaHa OKpyXaroled cpenbl B XHMHUYECKOU
MPOMBIIIICHOCTHY. YKa3aHUsl IpeJHa3HaueHbl AJS CTYAEHTOB 3a04HOH (QOpMBI 00ydeHUS
HanpasieHusa noarotoku 18.03.01  Xumuyeckas TEXHOJIOTHUA.

Coaepxar OCHOBHBIE pa3lieibl HM3y4yaeMOI'0 TEOPETUYECKOro Marepuana, IepedyeHb
BOIPOCOB HEOOXOAUMBIX AJIs MPOPabOTKH, a TAK)KE CIUCOK PEKOMEHAYEMOM JTUTepaTyphl.

Cocmasumenu K.C. Cuinko, cm. npenooasamerns.
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BBEJAEHUE

Pemenne skonormdeckux mpodIeM B COBPEMEHHOM MHPE HEBO3MOXKHO 0€3 TOHWMAaHUS
OOBEKTHBHBIX 3aKOHOB pa3BUTHS MpHUPOAbl M olmiecTBa. «OXpaHa OKpyXaroled cpeasl B
XUMHUYECKON MPOMBIIUICHOCTH» U3Y4aeT 3TH 3aKOHbI, KOTOPBIE NAIOT KJIKOY K YIPABICHHUIO B
o0JyacTu 0XpaHbl OKPYKaro IIel CpeIbl.

®opMuUpOBaHUE DKOJOTHYECKOTO MHPOBO33PEHUS UM CIIOCOOHOCTh  aHAIU3UPOBATH
MOCJIE/ICTBHSI ~ QHTPOIIOI€HHOW  JI€ATEIbHOCTH  [OMOTAIOT  PAallMOHAIBHO  HCIIOJIb30BaTh
IPUPOJIHBIE PECYpPChl U pa3paldaThiBaTh MEPOIPUSATHS MO OXpaHE MPUPOIBbI U IKOJIOTUYECKOM
0€30MacHOCTH.

Hucuunnuaa «OxpaHa OKpYKaloIIe cpeabl B XUMHUYECKOHM IPOMBIIUICHOCTH
OTHOCHUTCS K JIUCUHUIUIMHE YacTH, (POPMHUPYEMOH ydacTHUKaMU O0pa30BaTEIbHBIX OTHOIICHHUM.
Ona wnHampaBineHa Ha QopMUpoBaHUE TPO(HECCHOHATBHBIX KOMIICTCHIIMHA OOydJaromuxcs B
mpolecce BbIoHeHus padot, onpeaeneHHsix GI'OC BO.

Meroanueckue ykazaHus COCTABJICHbI HA COBPEMEHHOM HAayYHOM YPOBHE U PACCUMTAHBI
Ha CTYJIEHTOB, 110 HanpasieHuto 18.03.01  XuMuueckas TEXHOIOTHSL.

[locnenoBarenbHOCTE TEM COOTBETCTBYET JIOTMUECKOW CTPYKTYpE €€ IMPOXOXKICHHUS.
[Ipenyaraempie METOAMYECKHE YKa3aHUSA COJEpKaT Marepuan, KOTOPbIH pPEKOMEHIYETCs
MCIIOJIB30BATh CTYICHTAM MPHU MOATOTOBKE K MPAKTUYECKUM 3aHSITHSIM.

JIsi IOATOTOBKM K TPAKTUYECKUM 3aHITHSAM CTYACHT JOJDKEH M3Y4YUTh Marepuai Io
COOTBETCTBYIOIICH TeMe, UCIOJIb3ysl OCHOBHYIO M JOMOJHHUTEIBHYIO JUTEPATYPYy, a TaK XKe
ucnonb3ys nepuogudeckue n3aanus CMU.
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Tema 1. OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUILIUH B NPo¢ecCHOHATBHOM
AeATeIbHOCTH
IIpakTuyeckoe 3ansitue 1. OcHOBHbIE PU3HKO-XUMHYECKUE OHATHUS H 3AKOHBI
HEJIL 3AHATHSA: U3YYUTh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCIUILUINH B HpO(I)eCCHOHaHLHOﬁ
NEeATCITLHOCTH, 3aKPEIHUTh 3HAHUSA O COBPEMEHHOM (DM3MIECKOM KapTHHE MUPa, POCTPAHCTBEHHO-
BPEMCHHBIX 3aKOHOMEPHOCTAX, CTPOCHHUU BEIIECTBA IJI1 TIOHUMAaHUA OKPYXXAOMICro Myupa u SIBIICHUM
IIPUPOBI

3HaHuA U ymenus, npnoﬁpeTaeMLIe CTYACHTOM B pe€3yJ/ibTaTe¢ OCBOCHHUA TEMbI
3narb: 0a30BbIE npnpo;loc6eperafomne TCXHOJIOT'HH,

YMeTh: HCCIEeIOBATh 6e3OTXO[[HI>Ie TCXHOJIOTUU B IPOU3BOJACTBC

HanmenoBanue ¢opMupyemMbIX KOMIETEHIHH

Kon DopMyIHpOBKa

[1K-1 Crnioco6eH pa3pabaThIBaTh MEPONPHUSTHH MO COBEPIICHCTBOBAHHMIO TEXHOIOTHYECKHUX MIPOLIECCOB
MPOU3BOJICTBA MAP(PIOMEPHO-KOCMETHIECKOH MPOTyKINT

Bomnpocs! u 3axaHus:
ba3oBbIli ypOBEHb
1. OcHoBHbIe (PU3UKO-XUMUYECKUE TIOHATHS U 3aKOHBI M UX IPUMEHEHHE NIpU pa3paboTke
TEXHOJIOTMYECKUX IPOLIECCOB;
2. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHMS XUMHUECKUX PEAKIUi 1 (PU3MIECKHIX MPOLIECCOB U
UX BIIMSIHUE Ha TEXHOJIOTHIO IPOU3BO/ICTBA;
3. TlonsTHe coBpeMEeHHOH (pu3nuecKoi KapTHHBI MUpPA U MIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTEH;
4. BnusiHUE pa3IMyYHBIX 10 CTPOSHUIO BELIECTB Ha OKPY>KAOLINI MUD U SIBIEHUS IPUPOJIBI;
5. OCHOBHBIE METO/Ibl TEOPETUYECKOTO M IKCIIEPUMEHTAIBLHOTO HCCIIEIOBAHUS

I1oBBIIIEHHBIN YPOBEHb
1. OcHOBHBIE IOHATHS U 3aKOHBI XUMHUH U SKOJIOTHH

2. MeTopl U3MepeHus Pa3IuYHbIX PU3NIECKUX BEIHUNU;
3. O6mue pU3NKO-XUMHUECKHE CBOMCTBA METANIOB U HEMETAJUIOB M UX COCTMHECHHUIA;

Cnucok JinTeparypsbl, peKOMEHyeMblii K HCII0JIb30BAHMIO 110 IAaHHOH TeMe
OcHoBHas iMTEpaTypa:

1IIpoxopos, b. b. ConnansHast sxkosiorus : yaueOHuk i By3oB / b. b. [Ipoxopos. - M. :
Axanemusi, 2012. - 413 c. - (Bricmee npodeccuonaipHOe 00pa3oBanue). - bubmuorp.: c.
407-400.

2 Ctpaxosa, H. A. Dxosorus u npupojaononb3oBanue : yued.mocodue / H. A. Crpaxosa, E.
B. Omenbuenko. - PoctoB v/]] : ®enukc, 2011. - 253 c. : un. - (Beicmee o6pa3oBanue). -
bubnwmorp.: c. 253.

JlonosiHuTeIbHAS JIUTEPATYypAa:
1Jlo3anoBckas, M. H. Dxonorus u oxpana 6uocepbl Ipu XUMUYECKOM 3arpsI3HEHHH :
yue6.mocodbue s By30B / M. H. Jlozanosckas, 1. C. Opmnos, JI.K. CagoBHukosa. - M. :
Bricmias mikona, 1998. - 288 c. : win. - bubnuorp.: ¢.285
2 MapswuH, B. K. [Ipombimnennas sxkosorus : yae6.mocodue / B. K. Mapwusn ;Ilens. roc. yH-

T apXUTEKTYpPHI U cTpouTenbcTBa. - [lensa : [INYAC, 2007. -198 c. nn. — bubnuorp.: c.
196
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3 unos, N. A. Dxonorus : yuebnuk / M. A. [unos. - U3x. 4-e, crep. - M. :Broicias
mkona, 2003. - 512 c. - bubnumorp.: ¢. 510.

HNuTepHeT-pecypcen:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuuBepcuteTcKas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTaaor acCOIHAIMN JICKTPOHHBIX OMOIMOTEK
y4eOHbIX 3aBenieHuii u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

6 http://ecograde.bio.msu.ru — Mudopmarmonnas cucrema «DyHIaMeHTaIbHBIC TPOOJIECMbI

OLOCHKHU COCTOSAHUA 9KOCHUCTEM U SKOJIOIHYCCKOI'O HOPMUPOBAHU A

Tema 2. AHTPONOTeHHOE 3arpsi3HeHue Ouochepnl
IIpakTuyeckoe 3ansaTue 2. [lonsiTue u KIaccupukanus 3arpa3HeHN il OKPY-KaK0LIeil
cpeasbl
Hean 3anaTua: PaccMOTpeTh BO3MOKHBIE BUJABl 3arpsi3HEHUA W UX BO3JEHCTBUE Ha
’KUBOM OpraHu3M.

3HaHuA U YMeEHus, r[pnoﬁpeTaeMble CTYJA€HTOM B pe3yJibTaTe€ OCBOCHHUS TEMbI

3HaTh: 6a30BBIC MPUPOIOCOEPETrAIOIINE TEXHOIOTHH,

YMeTh: HCCJIEJOBATH 6630TXO,I[HLIG TCXHOJIOTMU B IPOU3BOJACTBC

HanmenoBanue (opMUpyeMbIX KOMIETEHIHH

Kon dopmynupoBka

[1K-1 Crioco0eH pa3pabaThiBaTh MEPOIIPHUITHN MO COBEPIICHCTBOBAHUIO TEXHOJIOTUYECKUX MPOIIECCOB
MPOU3BO/ICTBA Map(HIOMEPHO-KOCMETHYCCKON TPOTYKIIUN

Herpanamuss  Ouocepbl  ABISIETCST  OAHUM U3 OTPHUIATENBHBIX  TOCIEICTBHI
XO34UCTBEHHOW  JIEATETbHOCTH  4YesioBeKa. [IpOMBIIIIEHHOE W CeNbCKOXO35MCTBEHHOE
MPOU3BOJICTBA OOYCIIOBIMBAIOT MHTEHCHBHOE aHTPOINOTEHHOE 3arpsi3HEHUE MPUPOIHON Cpepl,
KOTOPOE€ OTPAXAETCsl Ha COCTOSIHUM MOIYJISIUN pacTeHUN U )KMBOTHBIX, a TAK’K€ Ha COCTOSTHUU
3JI0pOBbS TF0JIel. MHOTHE BEIIeCTBa, 3arpS3HSIONINE OKPYKAIOIIYIO CPely, 00JIaatoT 0COOBIMU
dbopmamu MOPAKAIOIIETO  JACHCTBUSA - TEepPaTOTEHHBIM, MMMYHOICTIPECCUBHBIM,
AMOPHOTOKCHUECKUM, KAaHIIEPOT€HHBIM U MyTareHHbIM. B CBSI3M ¢ 3TUM OJHOM M3 IEHTPATBHBIX
mpoOJieM DKOJIOTHH SBIISIETCS OIEHKAa W PEryJupOBaHUE YPOBHEH pa3IMUHBIX BUJIOB
3arpsi3HEHUI Ha OKPYXKAIOIIyI0 cpenbl. MIMEHHO MoATOMYy TeMa BeChbMa aKTyaJibHa.

TeopeTuyeckas 4acTb

3aepsazuenue — MpUBHECEHUE B KaKYIO-THO0 SKOCUCTEMY, HE CBOMCTBEHHBIX €M KUBBIX WIIH
HEXXHMBBIX KOMIIOHEHTOB, (PU3WYECKUX WM CTPYKTYPHBIX HW3MEHEHUH, HAPYIIAIOUINX WU
MPEPHIBAIOIINX TIPOILECCHl KPYroBOpOTa W OOMEHAa BEIIECTB, NPHUBOMAIINE K CHUXEHHUIO
MPOJYKTUBHOCTHU UJITU PA3PYLIEHUIO 10 YKOJIOTMYECKOM CUCTEMBI.

[To mpouCX0XAECHUIO BBIICISIOT!

— €CTECTBEHHOE 3arps3HEHUE, BO3HUKILIEE B PE3YJbTAT€ MPUPOJHBIX MPOILIECCOB
(JIeCHBIX TIOXKapPOB, U3BEPIKCHUS BYJIKAHOB, BEIBETPUBAHUS U TIP.), 0€3 BIUSHUS YETIOBEKA;

—  AHTPONOTEHHOE 3arpsA3HEHHE, SIBISIOLIEECS PEe3yJbTaTOM JIESTebHOCTH YelOBeKa,
WHOTJA 110 MacmTabaM BO3JIEHCTBUS IPEBOCXOISIIEE ECTECTBEHHOE.
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[To macmTabam U pacrpOCTPaHEHHIO 3arpsS3HEHUE MOXKET OBITh JIOKAIbHBIM (MECTHBIM),
PErHOHANIBHBIM U II00AIbHBIM.

I1o Bunam 3arpsi3HEHUN BBIIEIIAIOT:

— WHTPEIUCHTHOE (XMMHYECKOE);

napameTpudeckoe (usndeckoe);

OouoreneTnueckoe (OMOJIOTHUECKOE) 3arpsI3HEHHE;

— CTalMalbHO-ACCTPYKIIMOHHOE 3arpsA3HEHUE, TMpeJcTaBisioniee co0oil HM3MEHEHHUEe
JaHamAadTOB U HIKOCUCTEM B TIPOIIECCE MPUPOIOTIONB30BAHUS.

1. Xumuuecroe (unepeduenmmnoe) 3acpsiznenue — NPUBHECEHHE B OKPYXKAIOLIYIO Cpeay
BEIIIECTB, HECBOMCTBEHHBIX €1 M0 CBOEMY XUMHUYECKOMY COCTaBY WJIM MPUCYTCTBYIOIINX B HEH B
OYCHb OOJIBIINX KOJIUYECTBAX.

2. Qusuueckoe (napamempuueckoe) 3azps3HeHue — W3MEHEHHE ECTECTBEHHOTO
¢usuueckoro cocrostHus cpeabl. OHO  BKIIOYAeT: TEIUIOBOE (TepMajbHOE); LIYMOBOE
(BUOpaIMOHHOE); CBETOBOE; PaJIMOAKTUBHOE; 3JIEKTPOMarHUTHOE.

2. buonocuueckoe 3acpsisHenue — 3TO INPUBHECEHHE B SKOCHCTEMbl HE CBONMCTBEHHBIX
(4y’)kIpIX) UM JKMBOTHBIX  (300r€HHOE  3arpsi3HEHUE), pacreHud  ((PUTOreHHoe) W
MHKPOOPTraHU3MOB (MOKPOOOTEHHOE).

Bonpocs! n 3axanus:
ba30BbIil ypOBEHB

1. B 4eM COCTOSAT OCHOBHBIC aHTPOIIOTEHHBIC BO3JICHCTBHS Ha atMochepy?
2. Uewm BBI3BaHO €CTECTBEHHOE M aHTPOIIOTCHHOE 3arpsi3HeHue?

3. XapakTepHCTUKa U IOKa3aTelu ONAaCHOCTH BPEIHBIX BEILIECTB

4. 3arps3HeHHe MPUPOJHOMN cpesbl U €To BIUsSHUE Ha Onocdepy

I1oBBIIIEHHBIN YPOBEHb
1. CoctaBuTh 6J10K-CXEMY, OTPAKAIOLIYIO KJIacCU(UKALUIO 3arpsI3HEHUH.

CHnucoK JuTepaTyphl, peKOMeH1yeMblii K HCIO0JIb30BAHUIO N0 TaHHOI Teme
OcHoBHasi iMTEpaTypa:
1TIpoxopos, b. b. Connanbnas sxonorus : yueoHuk 115 By30B / b. b. IIpoxopos. - M. :

Axanemus, 2012. - 413 c. - (Breicmiee mpodeccuonansnoe oopazoBanue). - budnuorp.: c.
407-409.

2 CtpaxoBa, H. A. Dxosorus u npupojgononb3oBanue : yued.mocooue / H. A. Crpaxosa, E.
B. Omenbuenko. - PoctoB u/Jl : ®ennke, 2011. - 253 ¢. : un. - (Beicuiee obpa3oBanue). -
bubnwmorp.: c. 253.

Jlono/IHMTeIbHAS JIMTepaTypa:

1Jlo3zanoBckas, U. H. Dxomnorus u oxpana 6uocdepsl Ipu XMMHUUECKOM 3arpsS3HEHUH :
yueb.nmocodue st By30B / M. H. Jlozanosckas, J{. C. Opnos, JI.K. CagoBHukoBa. - M. :
Beicmras mikoira, 1998. - 288 c. : wi. - bubmuorp.: ¢.285

2 MapsuH, B. K. IIpombiniuiennas skonorus : yue6.mocobue / B. K. Mapoun ;Ilens. roc. yu-
T apXUTEKTYpHI U cTpouTenbeTsa. - [lensa : [IN'YAC, 2007. -198 c. un. — bubauorp.: c.

196

3 Iunos, U. A. Dxonorus : yuebnuk / . A. llunos. - U3x. 4-¢, ctep. - M. :Boicmas
mkona, 2003. - 512 ¢. - bubnuorp.: ¢. 510.

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
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2 http://biblioclub.ru/ — 9BC «YHuuBepcuteTckas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTajaor acCOIHAINN JICKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKe

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHaaMeHTaIbHbBIC TIPOOIEMbI
OLICHKU COCTOSTHHSI 9KOCHCTEM U SKOJIOTHUECKOTO HOPMHUPOBAHUS

IIpakTnyeckoe 3ansaTHe 3. O01asA XapaKTePUCTHKA HCTOYHMKOB 3arpPsA3HeHUs
Heab 3aHATHA: PaccMOTpeTh BO3MOJKHBIE BUABI 3arpsi3HEHUM M MX BO3ICHCTBHE Ha

JKUBOW OPraHU3M.
3HaHMsA M yMeHHUs, IpHodpeTaeMble CTYA€HTOM B pe3yJibTaTe 0CBOCHUS TeMbI

3HaTh: 0a30BbIC IPUPOIOCOCPETAIONINE TEXHOIOTHH,

YMeTb: uCCIEI0BaATh 6e3OTXO[leIe TCXHOJIOTYU B IPOU3BOJCTBC

HanmeHnoBanue (opMuUpyeMbIX KOMIETEHIUI

Kon DopMyIHpOBKa

T1K-1 Crnoco0eH pa3pabaThiBaTh MEPOIPHUSITHI MO COBEPIICHCTBOBAHHUIO TEXHOJIOTHYECKUX POIIECCOB
MPOU3BOJICTBA MAP(PIOMEPHO-KOCMETHYECKOH MTPOTyKINT

Herpanamuss  Ouocepbl  ABISIETCST  OAHUM W3 OTPHUIATENBHBIX  IOCIEICTBHUI
XO3SIICTBEHHOM  JIEATENIbBHOCTH  4YesloBeKa. [IpOMBINUIEHHOE W CENbCKOXO3SMCTBEHHOE
MPOU3BOJICTBA O0YCIOBIMBAIOT UHTEHCUBHOE AHTPOIIOTC€HHOE 3arpsi3HEHHE MPUPOTHON Cpebl,
KOTOPOE€ OTPAXKAETCsl Ha COCTOSIHUU TOMYJISIIIUN pacTeHUM W )KMBOTHBIX, a TAK)KE HAa COCTOSTHUU
3/10pOBb JF0Ieii. MHOTHE BEIIeCTBa, 3arpSA3HSIONINE OKPYKAIOIIYIO Cpely, 00JIaJatoT 0COOBIMU
dbopmamu MOPAXKAKOIIETO  JACUCTBUSA - TE€paTOTrE€HHBIM, MMMYHO/JIETIPECCUBHBIM,
AMOPHUOTOKCUYECKUM, KaHIIEPOTEHHBIM U MYTareHHbIM. B CBSI3U ¢ 3TUM OJHOW M3 EHTPATbHBIX
npoOsieM SKOJOTUH SBISETCS OICHKA W PEryJIUpOBaHHE YpPOBHEW pPAa3IUYHBIX BUJIOB
3arps3HEHUN Ha OKPYXKAIOIIYIO cpebl. MIMEeHHO Mo3TOMy TeMa BechMa aKTyaJIbHA.

TeopeTuyeckas 4acTb

1. Ucmounuxu 3aepaznenuss ammocgepboi.

3aepaznenue ammocgepHo2o 6030yxa — 3TO U3MEHEHHUE €ro COCTaBa U CBOMCTB, KOTOPOE
OKa3bIBAaeT HEOIArompusTHOE BO3JCHCTBHE Ha 3J0pPOBHE YEIOBEKA, XKMBOTHBIX, PACTCHUN U
HKOCHCTEM B IIEJIOM.

1. Ilo Ha3HaueHu1o:

— TEXHOJIOTHYECKHE — COJIEpXKAIlde XBOCTOBBIE Ta3bl IIOCIE VYIABJIWBAaHUS Ha
PEKyIIepalMOHHbBIX, a0COPOITMOHHBIX, aJCOPOIMOHHBIX M JAPYTUX YCTAHOBKAX, a TaKkKe Ipo-
TyBOYHBIE Ta3bl W3 allapaTroB, YCTPOMCTB M YCTAaHOBOK (AJi1 ITUX BBIOPOCOB XapaKTEPHBI
BBICOKHE KOHLIEHTPALIUU BPEIHBIX BEUIECTB U Majible 00BEMBI yIAIsIeMOr0 BO3TyXa);

— BEHTWJISIIIUOHHBIE BBIOPOCHI — TIPEACTABIAIOT COOOW MECTHBIE OTCOCHI  OT
000pyI0BaHUS U 00IIEOOMEHHYIO BBITSIKKY.

2. Ilo MecTy pacnosyioKeHus:
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— He3aTeHEHHbIe WM BBICOKHE — HAXOJAdIIUMecs B 30HE HeaeGOpMUPOBAHHOTO
BETPOBOT'O IOTOKa (BBICOKHE TPYOBI, TOYEUHBbIE HCTOYHHKH, YIAISIOUINE 3arps3HEHHUs Ha
BBICOTY, IIPEBBILIAIOIIYIO B 2,5 pa3a BbICOTY IIPOM3BOJCTBEHHOIO 3/1aHUA);

— 3aTeHeHHbIe WM HU3KHE — PACIONIOKEHHbIE HA BHICOTE B 2,5 pa3a MEHbILE BBICOTHI
IIPOU3BOJICTBEHHOTO 3/1aHUS;

— HAa3eMHble — HaxoJsIuecs: BOJIM3M 3€MHON MOBEPXHOCTH (OTKPBHITO PACIIONIOXEHHOE
TEXHOJIOTUYECKOe 000pyJ0BaHUE, KOJOALBI, MPOU3BOACTBEHHBIC KAaHAIM3AIMUU, TPOJHUTHIC
TOKCHUYHBIE BEIIECTBA, OTKPHITO XPaHSIIUECS OTXO/IbI IPOU3BOJCTBA).

3. 1o reomeTrpuueckoit hopme:

— ToYe4Hble (IaxXThl, TPYObI, KPBIIIHBIE BEHTUIISATOPHI);

— JIMHeliHble (OTKPBITbIE OKHA, a’palMoHHbIe (OHApH, OJU3KO pa3MEIllCHHbIE
BBITSDKHBIC IAXTHI U (DaKeITbl).

4. Tlo pexumy pabOTHI:

— HEIpPEephIBHOTO NEHCTBUS;

— TEepUOJNYECKOro AeHCTBHUS,

— MIHOBEHHbBIE — BBIOpPOCHI, IPU KOTOPBIX 3arps3HEHHUE PACHPOCTPAHSAETCS 3a JIO0JIH
CEKYHJIBI IIOPOY HA 3HAYUTEIILHYIO BBICOTY (IMIPOUCXOJAT MPU B3PBIBHBIX pab0Tax M aBapUHBIX
CUTYaIUsX ).

— 3aJIMOBBIC — BEIOPOCHI, NMPU KOTOPBIX 32 KOPOTKUH MPOMEXKYTOK BPEMEHH B BO3IYX
MOCTyMaeT OOJILIIOE KOJIMYECTBO BPEIHBIX BEMICCTB (BO3MOXKHBI NIPH aBaApUSAX H CKUTAHUU
OBICTPOTOPSIIKUX OTXOJIOB IMPOU3BOJICTBA HA CIICIUATBHBIX IUIOMAAKAX IS UX YHUUTOKCHHUS).

5. [1o 1anbHOCTH pacpOCTPaHEHUS:

— BHYTPUIUIOIIAJOYHBIE — MPOUCXOJAT, KOTAAa 3arps3HEHus, BbHIOpAchIBAcMble B
BO3IYIIHBIA  OacceilH, 00pa3yloT BBICOKHE KOHIEHTPAllMd TOJBKO Ha TEPPUTOPUHU
MIPOMBINIJICHHON TUTONIAIKH, a 3arpsS3HCHHUIA B KWJIBIX pailOHaX HE MPOUCXOTUT (ISl JTAHHBIX
BBIOPOCOB MIPEyCMATPUBAIOT CAHUTAPHO-3AIIUTHYIO 30HY OOJBIINX pa3MEPOB);

— BHEIUIONIAJ0YHbIE — TMPOMCXOMAAT, KOIJa 3arpsA3HEHHs] MOTEHIMAIBbHO CIIOCOOHBI
CO3/1aBaTh BBICOKME KOHIIEHTPALlMU Ha TEPPUTOPUH Kuiloro paifona (nopsaka ITJIK ans Bozayxa
HACEJIEHHBIX TyHKTOB).

2. Ucmounuku 3aepsasnenus 2uopocghepbi.

3acpsaznenue 600oemos — 3TO CHIDKEHHE HMX (QyHKIUI B Omochepe M 3KOJIOrMYECKOro
3HAUEHUS B PE3y/IbTAaTe MOCTYIUICHUS B HUX BPEIHBIX BEIIICCTB.

CmouyHble 600bl — 3TO BOJABI, OTBOJUMBIE TIOCJE€ HCIOJIB30BaHUS B OBITOBOM U
IIPOU3BOJICTBEHHON JIESTEILHOCTH YEJIOBEKa.

PaccmoTpum Oosee moipoOHO UCTOUHUKH 3arpsi3HEHHSI BOJHOTO OacceiiHa.

1. ATMocdepHbIe BOIbI

2. 'opoackue cTouHbIE BOJIBI

3. CenbCKOXO03IHCTBEHHBIE BOIEI
4. TIpoMBITIIIEHHBIE CTOYHBIE BOBI

3. Ucmounuku 3aepaznenus aumocgepeol.

1. BeITOBBIC IPENNIPHUATHS U IOMa. 3/1eCh B KaUeCTBE 3arpsi3HUTENEH BBICTYNAeT ObITOBOM
MyCOp, MyCOp Mara3uHoB, OOJIbHMII, TPEIMETHI JJOMAIITHETO 00MX0/1a;

2. Cenbckoe x034iicTBO. B kauecTBe 3arpsi3HUTENEN BHICTYNAIOT SAOXUMHKATBI, OTXOIbI
KUBOTHOBOJICTBA U CEIIbCKOXO03IMCTBEHHOU MPOTYyKIIHNH;

3. Temnosuepreruka. Kpome obpazoBanusi OONBIIOT0 KOJTMYECTBA MUIAMa M 30JbI, PU
C)KMTaHUU KaMEHHOTO YIUIA BBIIEISIOTCS B aTMoc(epy caka, HECTOPEBIIUE YaCTHUIIBI, OKCUIbI
CEpbI, KOTOPBIE MOCTETICHHO OCAXIAIOTCSI HA TIOBEPXHOCTh MTOYBHI;

4. Tpancnopt. [Ipu pabore aBurarens BHYTPEHHETO CropaHus 0Opa3yrOTCs OKCHIIbI
a30Ta, CBUHEL, YIJIEBOJOPOJIBI U JAPYrUe BEIIECTBA, KOTOPHIE OCENAIOT Ha MOBEPXHOCTH IMOYBHI
WJIM TIOTJIONIAIOTCS PACTEHUSIMH. A TIOCJI€ PAacTEHUM, B Pe3ysbTare KpyroBopoTa, MO MUILIEBOM
[[ENU 3arPS3HSIONINE BEIIECTBA MMONAIal0T B MOYBY;
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5. [IpoMbIieHHBIC TIPEANPUATHS. 3arPSI3HEHUSI TIOYBBI IPOUCXOTUT B OOJBIICH CTENIEHU
OT TMPEANPUATHNH METATYpruu (COJM LBETHBIX M TSDKEIBIX METAUIOB), MAIIMHOCTPOCHUS
(UMaHU[BI, COCAMHECHHSI MBIIIbiKA, OCpUIUINS), MPOU3BOJACTBO IwacTMace (6eHson, denon),
[EJUTIOJIO3HO-0yMayKHON MTPOMBIIUICHHOCTH ((DEHOIIbI, METaHOJI, CKUITUIAP).

Bonpocel u 3aganusi:
ba3oBb1i1 ypoBeHb
1. Meroasl 3amuTEl IPOU3BOACTBEHHOrO IEPCOHANA M  HACENEHMS OT BO3MOXKHBIX
MOCJIEACTBUI aBapuid
2.  OxapakTepusyiiTe HCTOUHUKHU 3arps3HEHUsS] aTMOC(HEpBHI.
3. OxapaktepusyiiTe HCTOUHUKHU 3arpsi3HEHUs: TUApOochephl.
4.  OxapakTepu3yhTe HCTOYHHUKH 3arpSA3HEHUS JIUTOCHEPHI.

[ToBbIIIEHHBIN YPOBEHb

1. W3 kakuX UCTOYHUKOB MOMAJAIOT B aTMOC(hepy OKCUIBI CEPhI U a30Ta?
2. Kaxk Ha3pIiBaeTcs cMech JIbIMa, TyMaHa U MbLTH?

Cnmcok JimTeparypbl, peKOMeHAyeMblil K HCIO0JIb30BAHUIO 10 JAHHOM Teme
OcHoBHas iMTeparypa:

1TIpoxopos, b. b. ConnansHas sxosiorus : yaeOHuK 1iist By30B / b. b. [Ipoxopos. - M. :
Axkanemus, 2012. - 413 c. - (Bricmiee npodeccuonaibHoe 00pa3oBaHue). - bubmuorp.: c.
407-409.

2 Ctpaxosa, H. A. Dxosorus u npupogononb3osanue : yued.mocoodue / H. A. Crpaxosa, E.
B. Omenbuenko. - PoctoB v/]1 : ®enukc, 2011. - 253 c. : un. - (Beicmiee o6pa3oBanue). -
bubnuorp.: c. 253.

JlonoJIHNTEIbHAS JINTEpaTypa:

1JIo3anoBckas, M. H. Dxonorus u oxpana 6uocepsl Ipu XUMUYECKOM 3arpsi3HEHHH :
yue6.mocodbue s By30B / U. H. Jlozanosckas, 1. C. Opnos, JI.K. CagoBHukosa. - M. :
Beicuas mkona, 1998. - 288 c. : ni. - bubauorp.: ¢.285

2 Mapsbus, B. K. [Ipombinuiennas sxonorus : yaed.mocodue / B. K. Mapwun ;Ilens. roc. yH-
T apXUTEKTYpHl U cTpouTenseTBa. - [lensa : IINYAC, 2007. -198 c. un. — bubauorp.: c.
196

3 unos, N. A. Oxonorus : yuebnuk / M. A. [llunos. - U3x. 4-e, crep. - M. :Boiciias
mrkona, 2003. - 512 c. - bubnuorp.: c. 510.

HNHTepHET-pecypcebl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuteTckas OMOIMOTEKA OHIAWHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajaor acCOIHAINU dJIEKTPOHHBIX OHOIMOTEK
yueOHbIX 3aBefieHni 1 oprannzanuit CKOO

4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKe

6 http://ecograde.bio.msu.ru — Mupopmarnmonnas cucrema «DyHIaMeHTaIbHbBIC TIPOOIEMBI

OLCHKU COCTOSAHUSA SKOCUCTEM U SKOJIOTHYCCKOTO HOPMUPOBAHU»
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Tema 3. OCHOBBI IKOJIOTHYECKOT0 HOPMUPOBAHHSA
IIpakTuyeckoe 3ausiTe 4. OCHOBHbIE MOHATHS, ONIPeleJIeHUS U CTPYKTYPa CHCTEMbI
HOPMHPOBAHUS.
Henb 3anaTHA: PaccMOTpEeTh OCHOBHBIE IOJIOXKEHHMSI U KPUTEPUH, 3aJ0XKEHHBIE IPU

HOPMHUPOBAHUU 3arps3HEHUN OKpYKaloleH cpenbl, a TakkKe OCOOEHHOCTH HOPMHUPOBAHUS
3arpsi3HEHUI COCTaBHBIX YacTeil Ouocdepsl.

3HaHMsA M yMeHUSs, IpHo0peTaeMble CTYA€HTOM B pe3yJibTaTe 0CBOEHUSI TeMbI

3HaTh: 0a30BBIC IPHPOIOCOEPETAONIIE TEXHOIOTHH,

YMmerb: mcciaenoBaTh 0€30TXOIHBIC TEXHOJIOTHH B IIPOU3BOJICTBE

HaumenoBanue ¢GopMupyeMbIX KOMIIETEHIUI

Kon DopMynHpOBKa

[1K-1 Crnioco6eH pa3pabaThIBaTh MEPOIPHUSTHH MO COBEPIICHCTBOBAHHUIO TEXHOJIOTHIECKUX IIPOIIECCOB
MPOU3BOJICTBA MAP(PIOMEPHO-KOCMETHUECKOM MTPOTyKIINU

OpHolf W3 BakHEHIIMX MpU3HAHA MpoOJieMa YCTAHOBJIEHUS IPEAEIOB YCTOMYMBOCTH
9KOJIOTUYECKHUX CHCTEM Pa3HOI0 IPOCTPaHCTBEHHOIo MaciuTada (0T JOKaJIbHBIX 10 Ouocheps! B
[EJIOM) K Pa3IMYHBIM aHTPOIOT€HHBIM HAarpy3kam, IOCKOJBKY Oe3 3HaHHS 3THUX IPENeIoB
IIPAKTUYECKAs pealu3alns KOHLEMNIMM YCTOMYMBOIO DPa3BUTUA HEBO3MOkHA. HecMoTps Ha
IPU3HAHHYIO aKTYaJbHOCTh MCCJIEI0BAaHUMN B 00JIACTH 3KOJOTMYECKOI0 HOPMUPOBAHUS, a TAaKKe
MHOTI'OYMCIICHHbIE TEOPETHUECKUE U SKCIIEPUMEHTANIbHbIE Pa0OThl B ’TOM HalpaBJI€HUU, MHOTHE
BOIIPOCHl OCTAIOTCSl HepelleHHbIMU. CyllecTByolas Ha HAcTOAIIMH MOMEHT CHCTEMa
perjlaMeHTalluu 3arpsi3HeHUs] IPUPOAHBIX CPell OT BHIOPOCOB NMPOMBIIUIEHHBIX MPEANPHUATUN B
3HAUUTENBHON CTENeHu Oa3upyercs Ha CaHUTAPHO-TUTMEHWYECKUX HOpPMAaTUBaX, XOTs
oOmienpu3HaHa ux Hea(pPEeKTUBHOCTD I 1ieneil 3amuThl OUOTHI MPUPOIHBIX dKocucTeM. He B
IOCJIEHIOI OYepe/lb TAKOe IIOJIOKEHUE CBSA3aHO C HEJOCTAaTOYHOM Hepa3pabOTaHHOCTBIO
METOA0JIOTUYECKON 0a3bl HKOJIOTMYECKOT0 HOPMHUPOBAHMS, OTCYTCTBHEM OOIIENPU3HAHHBIX H,
COOTBETCTBEHHO, O(HUIMAIBHO Y3aKOHEHHBIX METOJMK HOPMHPOBAHMS, HEIOCTATOUYHOCTHIO
(akTHUECKUX MAHHBIX MO0 PEAKLIMU MPUPOAHBIX SKOCHUCTEM Ha aHTPOIIOTEHHbIE HArpy3ku (B
NEPBYIO OYepeab, IO JO030BBIM 3aBHUCHUMOCTSIM) H, B KOHEYHOM UTOre, C OTCYTCTBHUEM
COOCTBEHHO KOJIOTHYECKUX HOPMAaTHBOB. VIMEHHO MOATOMY TeéMa BeChbMa aKTyaJbHA.

Teoperuyeckas 4acTb

[leHTpaabHBIM TOHSATUEM TOKCHUKOJIOTMM SIBIISIETCS TIOHSATHE «MOKCUHY» U «BpeodHoe
sewjecmeo». 1lox moxcunamu IMOHUMAIOT XUMUYECKUE COCIUHEHUS PACTUTEIBLHOIO, J)KUBOTHOI'O
Wi OaKTepUaNbHOIO MPOUCXOXKACHMS, CIIOCOOHBIE MpHU IMOMaJaHUU B JKUBOM OpraHU3M
BBI3BIBATh pa3NuuHble 3a0oneBaHus WM TuOenb. [lox epeonvim eewyecmeéom TOHUMAIOT
BEIIECTBO, KOTOPOE B PE3YJIbTAaTe KOHTAKTa C OPraHU3MOM Y€JIOBEKA BBI3BIBACT HAPYIIECHUE €TI0
COCTOSIHUS 3/10pOBbsl. TOKCUYHOCMb — 3TO CIIOCOOHOCTh XMMHMUYECKHX COCTUHEHUN OKa3bIBATh
BpEIHOE BO3/EHCTBHE Ha UBble opraHu3Mbl. Camoil OomacHOW Tpynmod BPEIHBIX BEIIECTB
SBJISIIOTCSl KaHIIEPOTeHbl (0T jar. Cancer — pak). Kanyepozcennoe eeujecmeo — XUMHUYECKOE
BEIIECTBO, KOTOpPOE MpU BO3ACHCTBMM Ha >KUBOM OpraHu3M (IpU ONpEAENEHHBIX YCIOBHUSX)
CHOCOOHO BBI3BIBATh OHKOJIOTHYECKHE 3200I€BaHUs.

Hopmupoeanue kauecmea okpydicarowei npupooHOU cpedbl — 3TO JESATEIbHOCTh I10
YCTaHOBJICHUIO HOPMAaTHBOB IIPENEIBHO JOIYCTUMBIX BO3ICHCTBUN 4YEJIIOBEKAa Ha IIPUPOAY.
VYcTaHOBIIEHNE HOPMATHMBOB KadeCcTBAa OKPYKAIOWIEH CpENbl OCHOBBIBAETCS HA KOHIENINN
HOPOTOBOCTHU Bo31eiicTBusL. [lopoz 8pednozo Oeticmeus — TO MUHUMANbHAs 1032 BEILlECTBA, IPH
BO3JCHCTBUM KOTOPOM B OPraHU3ME MOTYT BO3HUKHYTb M3MEHEHHS, BBIXOISLIME 3a NPEACIIBI
(U3HOTIOTHUECKUX U TIPUCTIOCOOUTETBHBIX PEAKIINH.
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B ocHOBy HOpMaTHMBOB KayecTBa OKpPYXAIOWIEW Cpeabl IMOJOKEHbl TPU IOKA3aTeNs:
TEXHOJOTUYECKUM, MEAUIIMHCKUNA U HAYYHO-TEXHUYECKUM.

Hopwmbl 1 HOpMaTHBBI Ka4ecTBa OKPYXKAIOIIEH Cpeibl MOAPA3ACIIIIOTCS Ha:

- CaHUTAPHO-TUTUEHUYECKHE: TPENSIbHO JOIMYCTHMAas KOHIIEHTpAIlus BPEIHBIX
BemectB (IIAK); nomyctumblii  ypoBeHb (HU3MYECKUX BO3JCHCTBUH (IIyma, BuOpamuw,
MOHU3HUPYIOUIUX U3TYyYEHUH U Jp.);

- DKOJOTHYECKHUE: 9KOJIOTO-TUTUEHUYECKUE  HOPMATHRBBI, 9KOJIOTO-3alIATHEIE
HOPMATHBBI; MPEJIEIBHO IOyCTUMbIE HOPMATHUBHI;

- MIPOM3BOJICTBEHHO-XO3SIICTBEHHBIE:  JIONMYCTUMBIN  BBIOPOC  BpPEIHBIX  BEIIECTB;
JIOTIYCTUMBIH COPOC BPEIHBIX BEUIECTB; AOIMYCTUMOE U3BSATHE KOMIIOHCHTOB NIPUPOTHON CPEIbL;
HOpMAaTUB 00pa30BaHMS OTXOOB IIPOU3BOJICTBA U MIOTPEOICHHUS,

- KOMIUIEKCHBIE ITOKa3aTeNH: JOMyCTUMas aHTPOIIOT'€HHAs Harpy3Ka Ha OKPY>KaroIlylo
MPUPOJIHYIO CPEy; SKOJIOTHUECKass EMKOCTh TEPPUTOPHH;

- BpEMEHHEIE.

— Bomnpocsl u 3a1anusn:

ba30BbIil ypOBEHB

1. Yrto Takoe TOKCUYHOCTh U KAaHIIEPOTEHHOE BEIIECTBO?
Uro uzyuaeT Tokcukoaorusi? YTo Takoe TOKCHUH U BPEIHOE BEUIECTBO?
UTto Takoe KauecTBO MPUPOTHOM CPeJIbl M KAKOBa L€ €r0 HOPMUPOBAHHUS?
UTto Takoe Mmopor BPeIHOI0 BO3JACHCTBUS?
Kaxkue rokaszaTenu mojgoKeHbl B OCHOBY HOPMAaTHBOB KaueCTBa OKPY>KAIOIICH cpe/ibl?
Kak xnaccudunmpyrorcss HOpMbI 1 HOPMAaTHUBBI Ka4eCTBa OKPYXKAIOIIeH cpebl?
Urto Takoe qomycTUMast Harpy3ka Ha OKpPYKaroIlyro cpemy?
UT0 Takoe BpEMEHHO JOMYCTUMBbIE KOHIIEHTPALH?
Uro Takoe ToKcHUUecKas /103a, JietanbHas 1o3a (JIJ1) u kormentparmus (JIK)?
0. Kak knaccudumupyrorcs nerainpHas no3a (JI1) u konnentpanus (JIK)?
11. Kakue cymiectBytoT 4 Kj1acca OacHOCTH BPEIHBIX BEIIECTB?

12. Metoasl 3amuTbl MPOU3BOACTBEHHOI'O IE€PCOHAA W HACEJEHUS OT BO3MOXKHBIX
MIOCJIE/ICTBUM aBapui

HBOoNoO O RWDN

Cnucok 1uTepaTypsbl, peKOMeH/1yeMblil K HCI0JIb30BAHHUIO 110 JaHHOI Teme
OcHoBHas MTEpaTypa:

1IIpoxopos, b. b. Connanehas sxosorus : yueoHuk ais By3os / b. b. [Ipoxopos. - M. :
Axanemus, 2012. - 413 c. - (Bsiciiee npodeccuoHanbHoe oOpa3oBanue). - bubmuorp.: c.
407-400.

2 Ctpaxosa, H. A. Dxosorus u npupojgononb3oBanue : yued.mocooue / H. A. Crpaxosa, E.
B. Omenbuenko. - PoctoB v/]] : ®enukc, 2011. - 253 c. : un. - (Beicmee o6pa3oBanue). -
bubnwmorp.: c. 253.

JlonoIHUTeIbLHAS JTUTEpaTypa:
1JIo3anoBckas, M. H. Dxonorus u oxpana 6uochepbl Ipy XUMUYECKOM 3arpsi3HEHHH :
yue6.mocobue st By30B / U. H. Jlozanosckas, 1. C. Opnos, JI.K. CagoBaukosa. - M. :
Bricmias mikona, 1998. - 288 c. : uin. - bubnuorp.: ¢.285
2 MapsuH, B. K. [Ipombinuiennas skonorus : yue6.mocobue / B. K. Mapoun ;Ilens. roc. yu-
T apXHUTEKTYphI B cTpouTenbeTBa. - [lensa : [II'YAC, 2007. -198 c. wi. — bubnwmorp.: c.
196

3 Iunos, U. A. Dxonorus : yuebnuk / . A. llunos. - U3x. 4-¢, crep. - M. :Boicmas
mkona, 2003. - 512 ¢. - bubnuorp.: ¢. 510.
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NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuteTckas OMOJIIMOTEKA OHIIAWHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBII KaTaaor acCOIHAINU dJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefeHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHaaMeHTaIbHbBIC TPOOIIEMbI

OLCHKU COCTOAHUA SKOCUCTEM U 3KOJIOTUYCCKOTI0O HOPMHUPOBAHU A

IMpakruyeckoe 3ansaTue S. IlpeaebHO JONMYyCTHMBbIE KOHUEHTPALUMH XHMMUYECKUX
3arpsA3HAI0IINX BellleCTB B KOMIIOHEeHTaX Ouochepbl
Heanb 3anaTHA: PaccMOTpeTh OCHOBHBIEC IOJIOKEHUS W KPUTEpPHUH, 3aJ0KCHHBIEC IIPU

HOPMHUPOBAHUM 3arpsi3HCHUIN OKPYKAIOMICH Ccpeibl, a TakKe OCOOEHHOCTH HOPMHUPOBAHUS
3arpsI3HEHUHN COCTAaBHBIX YacTel Onochepsl.

3HaHuA H ymenus, npnoﬁpeTaeMme CTYACHTOM B pPE€3yjbTaTe 0CBOCHUA TEMbI

3HaTh: 6a30BBIC MPUPOIOCOEPETrAIOIINE TEXHOIOTHH,

YMeTb: HuCCIEI0BATH 6e3OTXO[leIe TCXHOJIOTYU B IPOU3BOJCTBC

HaunmenoBanue (opMupyeMbIX KOMIETEHIHH

Kon dopmynupoBka

[1K-1 Crioco0eH pa3pabaThiBaTh MEPOIIPHSITHIA IO COBEPIIEHCTBOBAHUIO TEXHOJIOTUIECKUX MPOIIECCOB
[POU3BO/ICTBA Map(HIOMEPHO-KOCMETHYCCKON PO TYKIIUN

B ycnoBHSX TEXHOT€HHOTO BO3JIEHCTBUS HA OKPYXKAIOIIYIO CPEAY, B BOJOEMBI IIOCTYMAET
0oJbIIOE KOJMYECTBO pPa3HOOOPa3HBIX MO XUMHYECKOMY CTpoeHHI0 BemecTB. B Poccun
COTJIACHO HOPMATHBHBIM U CIPABOYHBIM JIAHHBIM TOJBKO 0KO0JIO 3000 XMMUYECKUX COETUHEHUN
UMEIOT YCTaHOBJIEHHBIE JIONyCTUMbIE 3HadeHus1 KoHueHTpauuid — [IJIK (npenensHo nonmyctumas
KoHueHTpauusi) u OJ[Y (OpHEeHTHPOBOYHO JOMYCTUMBIH ypOBEHb BO3AEHUCTBHS) A BOJBI
BOJIOEMOB XO3HCTBEHHO-ITIUTHEBOIO M KYJIBTYPHO-OBITOBOTO BOJOMOJIb30BaHUs; okosuo 1000
coeauHenuit umerot ycraHosneHusle [IJIK u OBYB (opueHTHpOBOYHO Oe30macHbIi ypOBEHB
BO3/JICHCTBUS) A1 BOJBI phIOOXO3SIMCTBEHHOTrO 3HaueHus. OJHaKo, C KaXAbIM TOJIOM pPacTeT
KOJIMYECTBO BELIECTB C HEU3BECTHBIMHU JIOMYCTUMBIMU KOHIEHTPALUSMHU, KOTOPbIE TaK e
MOMajaloT B BOJAHbIE O00BEKTHl. [lo pa3sHBIM JHUTEpaTYpHBIM HCTOYHHKAM  €XKErOJIHO
cunresupyercsa ot 2000 mo 50000 HOBBIX XMMHUYECKMX BemlecTB. VMEHHO MOATOMYy TeMa
BECbMa aKTyaJbHA.

Teoperuyeckas 4acTb
IIpedenvro oonycmumasn xouyenmpayus ([1JK) — 3T0 KOJTUYECTBO BPEIHOTO BEIIECTBA B
OKpYXarollel cpene, KOTOpoe MPH MOCTOSHHOM HJIM BPEMEHHOM BO3/ICHCTBHH Ha YelIOBEKa HE
BJIMSICT Ha €r0 370POBbE M HE BBI3BIBACT HEOJIATONPHSITHBIX MTOCIEACTBAN Y €r0 MOTOMCTBA.
1. HopMupoBaHue 3arpsi3HSIONIMX BEIIECTB B BO3AYXE.
Kauecmeo ammocgepnoco 6030yxa — 3TO COBOKYITHOCTH CBOWCTB arMocdepsl,
OTIPE/ICIISAIONIAsl CTETICHb BO3JACHCTBHS (PU3MUECKUX, XUMHUYECKHX M OHOJOTHYECKHX (aKTOPOB
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Ha PaCTEHHUs], KUBOTHBIX M YEJIOBEK, a TaK K€ Ha MaTepUalibl, KOHCTPYKLIUU U OKPYKAIOIIYIO
Cpeny B LIEJIOM.

Jl1s KaX10r0 BpEIHOTO BELIECTBA B BO3IyX€ YCTAHABIMBAIOTCA MPEAEIBl €10 COAEPKAHUS
B MPOM3BOACTBEHHOHN (NIpelHa3HAYECHHOW AJisi pa3MEUICHHs] MPOMBIIIJICHHBIX MPEANpPUITHH U
T.11.) — IIJK,, (paboueil 30HBI) U B CeNUTEOHON 30HE (IIPeAHA3HAYEHHOM Ul pa3MeLIeHHs
)uioro (ouma, odbmecTBeHHbIX 3qaHuil U T.1.) — [1JIK, 5. (aTMocdepHOro Bo3myxa HaCEIEeHHOTO
nynkra). Ilomumo »3TOro, ycraHoBineHsl eme JBa HopmaruBa — paszoBeid (IIJIK,,) u
cpeanecyrounsiii (TTIJK. ).

2. HopMupoBaH#e 3arpsi3HSIONIMX BEIIECTB B BOJHBIX 00BEKTaX.

Hcnonp30BaHue BOJBI, CBSI3aHHOE C €€ YACTHYHBIM WM MOJHBIM H3bSTHEM, Ha3bIBaeTCS
8000N0Nb308AHUEM.

B 3aBucHUMOCTH OT 1iesiel UCTIOTIBb30BaHUs BOJIBI BBIICIAIOT TPH BHIAa BOAOIMOIb30BAHMUSA:

—  XO3SMCTBEHHO-TIMTHEBOE — BOJHBIE OOBEKTHI HUCIOJB3YIOTCS JUISI XO3SIHICTBEHHO-
MUTHEBOTO BOJOCHA0XKEHUS U JJI MIPEINPUATHIA MUIIEBON MPOMBIIIJICHHOCTH.

—  KYJIBTYPHO-OBITOBOE — BOJHBIC OOBECKTHI HWCIONB3YIOTCS IS KYyMaHWs, OTABIXA,
croprTa.

— BOJOEMBl PbIOOXO3SIIICTBEHHOIO HAa3HAUEHUsS IMOAPA3JEISIIOT Ha JBE KaTeropuu:
nepBasi KaTeropus — BOAHBIE OOBEKTHI, MCIIOJB3YEeMbIe JJISi COXPAaHEHHs M BOCIPOM3BOJCTBA
[IEHHBIX BHUJOB pbIO; BTOpas KaTeropwsi — BOJHBIC OOBEKTHI, HCIOIB3YEMBIC I JPYTHX
PBHIOOXO03HCTBEHHBIX IIeIIEH.

Kauecmeo 600v1 — 3TO XapakTepUCTHKa €€ COCTaBa W CBOMCTB, ONpeAelsiolias ee
MPUTOHOCTD ISl KOHKPETHBIX BUAOB BOAOIOJIb30BAHUS.

[Tokazatenu Bpennoctu (JIIIB — nuMutupyronmii mokasareib BPEIHOCTH) MPEACTABISIOT
co00i1 MpU3HaKH, IO KOTOPHIM MPOU3BOIUTCS OLIEHKA KaueCTBa BOJIBI:

—CAHUTAPHO-TOKCUKOJIOTMYECKUE — BKJIIOYAIOT B ce0d MHUKPOOMOIOrMYECKHEe U
Mapa3uTOJIOTHYECKUE TI0KA3aTeMM BOJBI (YHUCIO MHUKPOOPTaHU3MOB M OaKTEpHUil TPYIIbI
KUIIEYHBIX TMaJlo4eK B eauHune o0bema). TOKCHKOJIOrMYecKHe MOKa3aTelu  BOJbI,
XapakTepu3yroT Oe3BpeHOCTh €€ XHMHYECKOTO COCTaBa, OMNpPENeNsIoTCs COoJepKaHHueM
XUMHUYECKHX (TOKCHYHBIX) BEIIECTB, KOTOpPOE HE JOHKHO TPEBHINATh YCTAaHOBIEHHBIX
HOPMAaTHBOB.

—o01iecaHuTapHble — YCTaHABJIMBAETCSd B BHJIE€ HOPMATUBOB JJIi OTHOCHUTEIHHO
MaJOTOKCHUYHBIX 1 HETOKCUYHBIX COEIMHEHUI — HAIIpUMEp, alleTOHA, YKCYCHOM KHCIIOTHI U T.I1.

—OpraHoJIEITUYECKUE — TeMIepaTypa, Mpo3pavyHOCTh, 1IBET, 3amax, BKYC, *ecTKocTh. K
JAHHOMY TIOKa3aTeNl0 OTHOCSATCS HOPMAaTHBBI JJIsi TeX BEILIECTB, KOTOPHIE BBI3BIBAIOT
HEYIOBJIIETBOPUTEIIHLHYIO OPTraHOJENTHYECKYIO OIIEHKY (TI0 BKYCY, 3amaxy, [[BETY, IEHUCTOCTH U
T.J1.) IPY KOHIIEHTPAIMSIX, HAXOIAIINXCS B Mpeaenax AOMycTUMbIX 3HadeHuit. Hanpumep, [TAK
Uit eHosa, ycTaHaBIMBaeMas MO HaIM4Yuio 3amaxa, cocraBiser 0,001 mr/m mpu ycrnoBum
xynopupoBanus Boabl u 0,1 Mr/m — B OTCyTcTBHE XjopupoBaHHsS. K opraHonentuyeckum
JUMUTHPYIOIIMM MOKa3aresssM oTHocAT Takke [1/IK miis nMerommx okpacKky coequHEHNI XpoMa
(VD) u xpoma (III), mmeromux 3amax 1 XxapakTepHbI IPUBKYC KEPOCHHA U XJIopodoca T.1.

TakxuMm oOpa3om, MO HOPMATUBAM KauyeCTBa BOJIBI MTOAPA3IEISIOT Ha:

—TIUTHEBHIC;

—NpUPOJIHBIE BOJABI (BOJOEMBI XO3SMCTBEHHO-MIUTHEBOTO, KYJIBTYpHO-OBITOBOTO U
PBIOOX035HCTBEHHOTO Ha3HAUCHUS );

—CTOYHBIE BO/IbI (JIUBHEBBIE CTOKH, HOPMATUBHO-OUMILIEHHBIE U T.1I.).

3. HopmupoBanue 3arps3HsIONINX BEIIECTB B MOYBE.
3arps3HSAOIIKE [T0YBY BEIIECTBA HOPMUPYIOTCS:
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— B IIaXOTHOM CJIOE TIOYBBI;

— B II0YBE TEPPUTOPUH IPEIIPUATUN;

— B MOYBAaX KWJIBIX pailOHOB (B MECTaX XpaHEHUsS OBITOBBIX OTXOJIOB).

[Ipy1 HOpMUPOBAHUY 3arPA3HAIOLIMX BEIIECTB B TOYBY UCIOJIB3YIOT JBa MOKA3aTEIs:

1) xapakTepu3yeT BHyTPEHHEE COCTOSIHHE M3y4aeMOro 00beKTa. 31eCh BBIAEISIOT YEThIPE
1oKa3aresisi BpeAHOCTH:

— TPaAHCJIOKALMOHHOE — MEPEXO/] BEIIECTBA U3 MIOYBBI B PACTEHUS;

— MHTPAUMOHHOE BOJHOE — MEPEXOJ BELIECTBA M3 IIOYBbI B TPYHTOBBIE BOJBI H
BOJIOUCTOYHUKMU;

— MUTPALMOHHOE BO3YIIHOE — MEPEXO0/] BEIIECTBA U3 MOYBBI B BO3/1YX;

— OOIIecaHUTapHOM — THUTHCHUYECKOE BIMSHHE BEIIECTBA Ha CaMOOYMIIAIOIIYIO
CIIOCOOHOCTH TIOYBBI, €€ OMOJIOrMYECKYI0 aKTUBHOCTD U MTOYBEHHBIN MUKPOOHOIIEHO3.

2) ycranoBinenue IIJIK B mouBe. JlaHHBIA [OKa3arelb  sBSIETCS — Hambosee
1[EeJIECO00PA3HBIM, B CBSI3U C TEM, YTO BEChbMa CJIOKHO yCTaHOBHUTH enuHoe 3Hauenue [1JIK mms
TTOYBBI.

Bonpocse! u 3aganus:
ba30BbIil ypOBEHB
1. Yro Takoe ITJIK?
2. Oxapakrepu3yiiTe 0COOCHHOCTH HOPMHUPOBAHUS 3aTPSA3HSIONINX BEIIECTB B BO3IyXeE.

3. Oxapaktepusyiite 0COOCHHOCTH HOPMHUPOBAHUS 3arpsi3HSIONIMX BEIIECTB B BOJIHBIX
oOBEeKTax.

4. OxapaktepuszyiTe 0COOCHHOCTH HOPMHPOBAHMUSI 3aTPS3HSIONINX BEIIECTB B MOYBE.

Cnucok 1uTepaTypsbl, peKOMeH/1yeMblil K HCI0JIb30BAHHUIO 110 JaHHOI Teme
OcHoBHas1 JIMTepaTypa:

1IIpoxopos, b. b. ConnansHast sxkosiorus : yueOHuk i By30B / b. B. IIpoxopos. - M. :

Axanemus, 2012. - 413 c. - (Bricuiee npodeccuonaibHoe 00pa3oBanue). - bubmuorp.: c.
407-400.

2 CtpaxoBa, H. A. Dkosorus u npupoaomnois3oBanue : yued.mocooue / H. A. Ctpaxosa, E.
B. Omenbuenko. - PoctoB /] : ®enukce, 2011. - 253 c. : un. - (Boicmee o6pazoBanue). -
bubnuorp.: c. 253.

JlonosiHUTEILHAS JIUTEPATYypa:

1Jlo3zanoBckas, U. H. Oxomnorus u oxpana 6uocdepsl Ipu XUMHUYECKOM 3arpsS3HEHUH :
yueb.nmocodue 1i1st By30B / M. H. Jlozanosckas, J{. C. Opnos, JI.K. CagoBHukoBa. - M. :
Bricmas mkoma, 1998. - 288 c. : wi. - bubnuorp.: ¢.285

2 MapsuH, B. K. [Ipombimutennas sxkonorus : yae6.mocobue / B. K. Mapoun ;I1ens. roc. yH-
T apXUTEKTYpHI U cTpouTenbcTBa. - [lensa : [INYAC, 2007. -198 c. ni. — bubnuorp.: c.
196

3 unos, N. A. Oxonorus : yuebnuk / M. A. [unos. - U3x. 4-e, crep. - M. :Broicias
mrkona, 2003. - 512 c. - bubnuorp.: c. 510.

HNuTepHeT-pecypcen:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuTeTckas OMOIMOTEKA OHIIAWHY.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBIH KaTaJOT aCCOLMAIMH dIICKTPOHHBIX ONOIHMOTEK

49



y4eOHbIX 3aBenieHuid u opranuzamnuii CKOO
4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKe

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHIaMeHTaIbHbBIC TIPOOIEMbI

OLCHKU COCTOAHUA SKOCUCTEM U 3KOJIOTUYCCKOI0O HOPMHUPOBAHU A

IIpakTuyeckoe 3ausiTre 6. Cioco0bl 0UMCTKH ra30BbIX BLIOPOCOB B aTMoc(depy.
MeToabl KOHTPOJISI COCTOSIHUS BO3yXa
Heans 3ansaTHsA: PaccMOTpeTh BO3MOXKHBIE BUBI 3arps3HECHUN M MX BO3ICHCTBUE Ha

JKHBOH OpraHu3M. PaCCMOTpeTB MCTOJbI KOHTPOJIA COCTOAHHNA BO3AyXa
3HaHuA K YMeEHus, HpnoﬁpeTaeMble CTYACHTOM B pP€3yJIbTaTC OCBOCHUA TEMbI

3HaTh: 6a30BBIC MPUPOIOCOEPETrAIOIINE TEXHOIOTHH,

YMeTb: uCCIEI0BaTh 6630TXO[[HI)IC TCXHOJIOTUU B IPONU3BOJCTBC

HaunmeHnoBanue (opMupyeMbIX KOMIIETEHIHH

Kon dopmynupoBka

[1K-1 CriocobOeH pa3pabaThiBaTh MEPOIPHUATHIA IO COBEPIICHCTBOBAHHIO TEXHOJOTHUYSCKUX IPOIIECCOB
MPOU3BOJICTBA Map(HIOMEPHO-KOCMETHYCCKON PO TYKIIUU

[Ipobnema OYHMCTKM Ta30BBIX M Ta30-TBUIEBBIX BHIOPOCOB TPEANPHUITHN SBISETCS
aKTyaJIbHOM JJIs BCEX OTpaciiel MPOMBIIIJIEHHOCTU: XUMHH, SHEPTeTUKH, METAJITYPIUH, 3aBOJIOB
IPOM3BOJICTBA CTPOMUTENBHBIX MaTepuasioB. HauOonbmuii pacxol Tra3o0BbIX BBIOPOCOB
oOpasyeTcs mpu paboTe XUMUYECKUX MPEIIPUATHI U TETJI03IEKTPOCTAHIIUHI.

Teoperuyeckas 4acTb

Ouucmka 2a3a — 3T0 MPOIECcC OTAEICHUS T'a3a WK MpeBpalieHre B 0e3BpeIHOE COCTOSHNE
3arps3HSIOIIETO BEIECTBA, BBIOPACHIBAEMOI0 IIPOMBIIIJIECHHBIM HCTOYHUKOM.

10 arperaTHOMY COCTOSIHUIO 3arpsi3HUTENN BO3TyXa MOAPa3AEIAI0TCs Ha MbUIM, TyMaHbl U
ra3onapoo0pasHble MPUMECH.

CucreMbl OYHCTKM BO3AyXa OT IBUIM JIENATCS HAa YETHIPE TPYIIBI: CyXHe M MOKpBIE
IBIICYJIOBUTEIH, 3JIEKTPOGUIBTPBI U (PUIBTPHI.

[Ipy TOBBIIIEHHOM COJEP)KAaHWHM TBUIM B BO3JyX€ WCIOJB3YIOT IBUICYJOBUTEIN U
ANEKTPOMIbTPbl. PUIBTPHl MPUMEHSIOT Ui TOHKOM OYMCTKM BO3JyXa C KOHLEHTpaluen
npumeceit menee 100 Mr/ne.

JUis o4MCTKHM BO3/AyXa OT TYMaHOB (HampuMep, KHUCIOT, IIeJIo4el, Macel M Jpyrux
KHJIKOCTE ) HCTIONB3YIOT CIeHaIbHbIe (PUIBTPHI, HA3BIBAEMBIE TYMAHOYJIOBUTEIISIMHU.

Beibop cpeacTB 3amuThl  BO3MyXa OT Ta30mapooOpa3HbIX MpHUMECed 3aBHCUT OT
PUMEHSIEMOTO METO/Ia OYHCTKH.

[To xapakTepy nmpoTekaHus (PU3NKO-XUMHUUECKUX MPOLIECCOB BBLACISIIOT METOIBIL:

— abcopOuuu (mpoMbIBKa BBIOPOCOB pPACTBOPUTENSIMU Tpumecu). JlaHHBIM crnoco0
OCYILECTBIISIETCSI B yCTaHOBKax-abcopOepax, siBiseTCsl Haubosee MPOCTHIM U MMEET BBICOKYIO
crerneHb oyucTKU. Criocod OCHOBaH Ha XMMHYECKHUX PEaKkIHsIX MEXIY I'a30M U MOTJoLaromei
CyCIIeH3MeM (I1eJI04YHOM pacTBOp: aMMMAK, U3BECTD);

—  XemocopOuuu (IpOMBbIBKa BBIOPOCOB PACTBOpAaMHM PpEareHTOB, CBS3bIBAIOILUX
MIPUMECU XUMHUYECKH );

—  aacopOnuu (TOTJIOMIEHNE Ta3000pa3HBIX IPUMECEH TBEPABIMHU MOTJIOTUTEIISIMH ),

—  TEpPMUYECKON HEUTpaIu3alu.

Bonpocek u 3apanus:
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ba3oBblii ypOoBEHb
1. Kakwue cymecTByIOT CIIocOObI OYMCTKH ra30BBIX BBIOpOCOB B atMocdepy? [IpuBenute nx
kiaccudukanuio. OxapakTepu3yiTe Kaxabli croco0.
2.  OnummTe MEeToIbI KOHTPOJISI COCTOSTHHSI BO3/TyXa.

Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOH TeMe

OcHoBHasl JuTepaTypa:

1TIpoxopos, b. b. ConnanbsHas sxosorus : yaeOHuk aiist By30B / b. b. [Ipoxopos. - M. :
Axkanemus, 2012. - 413 c. - (Bricmiee npodeccuonaibHOe 00pa3oBaHue). - bubmauorp.: c.

407-409.
2 CtpaxoBa, H. A. Dkonorus u npupoonoias3oBanue : yueod.mocooue / H. A. Crpaxona, E.
B. Omenbuenko. - PoctoB /] : ®enukc, 2011. - 253 c. : un. - (Beicmee obpazoBanue). -

bubnuorp.: c. 253.

JlonoJIHUTeIbHAS JIUTEpaTypa:
1 JlozanoBckas, M. H. Dxonorus u oxpana 6uocdeps! Npyu XUMHUYECKOM 3arps3HEHUN :
yae6.nmocobue s By30B / W. H. Jlozanosckas, 1. C. Opios, JL.K. CagoBHukoBa. - M. :
Bricmas mkomna, 1998. - 288 c. : wi. - bubnuorp.: ¢.285

2 Mapsbus, B. K. [Ipombimuiennas sxonorus : yaeb.mocodue / B. K. Mapeus ;I1ens. roc. yH-
T apXUTEKTYpHI U cTpouTenseTsa. - [lensa : [II'YAC, 2007. -198 c. un. — bubnuorp.: c.

196
3 unos, U. A. Dxonorus : yuebnuk / Y. A. lunos. - U3x. 4-e, ctep. - M. :Bricimas
mrkona, 2003. - 512 c. - bubnuorp.: c. 510.

HNurepuer-pecypcesl:
1 http://window.edu.ru/ — exuHOe OKHO JOCTYIAa K 00pa30BaTEIbHBIM pecypcam

2 http://biblioclub.ru/ — 5BC «YHuBepcuTeTckas OHOIHOTEKa OHIAWHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBIIH KaTaaoT aCCOMMAIMH dJICKTPOHHBIX OUOIHOTEK
yueOHbIX 3aBefieHni u opranuzanuit CKOO

4 http://www.iprbookshop.ru — 3BC.

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

6 http://ecograde.bio.msu.ru — Mudpopmarmonnas cucrema «DyHaaMeHTaIbHbBIE TPOOIEMBI
OLICHKH COCTOSTHHSI 9KOCHUCTEM U 3KOJIOTUIECKOTO HOPMHPOBAHHSI»

IIpakTnyeckoe 3ansaTHe 7. CiocoObI 0YNCTKH Ia30BbIX BLIOPOCOB B ruapocdepy.
MeToabl KOHTPOJISI COCTABA CTOYHBIX BOJ
Heap 3ansaTusi: PaccMOTpeTh BO3MOXKHBIE BHUIBI 3arpsi3HEHUN M MX BO3JEHCTBUE Ha

JKHUBOI OpraHu3M. PaCCMOTpeTB MCTOJbI KOHTPOJIA COCTaBa CTOYHEBIX BOJ

3HaHUA U ymenus, npnoﬁpeTaeMble CTYACHTOM B PE€3yJabTaTEC 0CBOCHUA TEMbI

3HaTh: 0a30BbIE MPUPOIOCOEPETAIOIINE TEXHOIOTHH,

YMeTb: HuCCIEI0BATH 0e30TXO0/IHbIC TEXHOJIOTHHU B IIPON3BOACTBE

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIU

Kon DopMyTHpPOBKa

11K-1 CriocobeH pa3pabaThiBaTh MEPONIPHUATHI IO COBEPIICHCTBOBAHHUIO TEXHOJOTHIECKUX MPOIECCOB
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|npon330acha napproMepHO-KOCMETHYECKOW POAYKIIMN

WNuTeHcupuKanuss OPOMBIIICHHOTO M CENbCKOXO3SHCTBEHHOTO  NPOU3BOJCTBA,
ypOaHu3anusi ~ PEruoHOB,  jaeMorpauyeckuii  pocT  MNPUBOJUT K  YCHICHHOMY
3arpsisHeHUIO ruipochepsl HeTENPOAYKTaMu; HEOpPraHUYECKUMU u OpPraHNYeCKUMU
TOKCUYECKMMH  BEIIECTBAMM, BXOJASIIMMU B COCTaB CTOYHBIX BOJ MPOMBIIUICHHBIX
MOPEINPUITH, a TAKXKE CTOKOB CEJIbCKOXO35IIICTBEHHBIX MPOU3BOJICTB U aTMOC(HEPHBIX OCAIKOB
(comepamux TOKCUYECKUE BEIECTBA, BHIOPACHIBAEMbIE MPOMBIIUICHHBIMH MPEANPUATHSIMHI B
atmocdepy); momorpersiMu Bogamu 1OC u ADC; maToreHHbIMA MUKPOOPTaHU3MaMH, TPUOKaMu
u  BomopociusimMu. IlosTomy, Hapsay ¢ CO3JaHMEM IPOHM3BOJCTBEHHBIX TEXHOJOTHH,
MO3BOJISAIOMNX 00Jiee SKOHOMHO HCIOJIBb30BaTh BOJIY, HEOOXoauma pa3paboTka 3(PQeKTUBHBIX
TEXHOJIOTUYIECKUX CXEM Il OYMCTKH CTOYHBIX BOJI IIepe/l COPOCOM UX B BOAOEMBI, a TAKKE CXEM
o0e33apakMBaHUsl W OOE3BPEIKUBAHHMS BOJABI IPH MOJATOTOBKE €€ Ui MPaKTUYECKOTrO
UCIONb30BaHusA. FIMEHHO M03TOMY TeMa BeChbMa aKTyaJbHA.

Teopernyeckasi 4acThb

B cootBerctBun ¢ I'OCT 12.1.1.01-77 mom obpabomkoii cmouynwbix 600 TIOHUMAIOT
BO3CHUCTBUE HAa HHUX C LEJIbl0 OOecreueHHs HeOOXOIUMBIX CBOWCTB M coctaBa. Ouucmka
CMoOuHbIX 600 — OSTO O00paboOTKa BOABI C LENBIO pPAa3pyLNICHHUS WM YIAICHUS W3 HUX
OIpEIeTIEHHBIX BEILECTB.

OCHOBHBIM IIyTEM SIBJISIETCS] OUYMCTKA CTOYHBIX BOJ OT 3arpsi3HEHUH.

OuncTtKy 1 00pabOTKY HPOMBIIIJIEHHBIX CTOKOB MOAPA3ACSIOT MEXaHUYECKUMU, (PU3UKO-
XUMUYECKMMH, XUMHYECKUMH, DBJIEKTPOXMUMHUYECKUMHU, OHOJIOTMYECKUMU M TEPMHUUYECKUMU
MeTtofaMu. BeiOop Merona 3aBHCHUT OT pa3Mepa 4YacTHIl NpuMeced, UX (U3UKO-XUMHUYECKUX
CBOICTB, pacxo0/1a CTOYHBIX BOJI, KOHIIEHTPAIMH BEIIECTB M HEOOXOAUMOM CTETIEHN OYUCTKHU.

MexaHnnueckue MeETOJbpl BKJIKOYAIOT: NPOLESKHUBAHHME, OTCTaUBaHHE (OTCTOMHMKY,
MECKOJIOBKH, OCBETIIWIIM, HEQIIETOBYIIKN), (pUIbTpaLHio, HEHTPUPYrupoBaHUE (THIPOLUKIOHBI
U LeHTpUdyrn).

OU3NKO-XUMHUYECKHUE METOAbl OYHCTKM BKJIIOYAIOT (proTanuio, aacopOLrio, HMOHHBIMN
OOMEH, JKCTPaKLMIO, pPEKTU(UKALUIO, BBINAPUBAaHUE, JIUCTUIUIALMUIO, OOpaTHBI ocMocC,
yIbTpapUIbTPALUIO, KPUCTAIIIN3ALIMIO, TECOPOLIMIO U JIp.

XVMMHYECKHE METOABI OUNCTKU NOAPA3AEIIAIOT HAa IPOLECCH HEUTpAIU3aii U OKUCIICHHUS.

buonoruueckre MeTObl OCHOBaHbI Ha OYHCTKE CTOYHBIX BOJ MHKPOOPIaHHW3MaMH B
a’pOOHBIX (HACHIIIEHUE KHCIOPOAOM BO3/1yXa) YCIOBHSX.

TepMuyeckoe CHKMraHUE MPUMEHSIOT ISl YHUYTOXKEHUS BBICOKOKOHIIEHTPUPOBAHHBIX
CTOYHBIX BOJI, COJEPIKAIINX MUHEPAIbHBIE U OPraHUYECKUE DJIEMEHTHI.

MeTo bl OUNCTKU MOTYT OBITh:

—  pEreHepaTuBHBIE — MPEAYyCMaTPUBAIOT U3BJICUYECHUE U YTHIIM3ALMIO COAECPKAIIUXCS B
BOJIE LICHHBIX BEILIECTB U MOCIEAYIONIYIO UX nepepadboTky. He Bcerna naHHbI METO/ MO3BOJISET
OUHCTUTH BOAY JO HEOOXOAMMOIO coOCTOsSiHUSA. B 53ToM ciydae BOJIy JIOOYHMIIAIOT
JNECTPYKTUBHBIMH METO/IaMHU.

—  JECTPYKTHBHBIE — IPEAYCMAaTPUBAIOT pa3pyLICHUE 3arps3HSAIOIINX BOJY BEILIECTB
MyTE€M UX OKHUCJICHHS UJTU BOCCTAHOBIICHUS, B PE3YJIbTaTe YETro 00pa3yroTcs ra3bl UM OCAJKH.
Bonpocekl u 3aganus:
ba3oBblii ypoBEHb

1. Kakue CymecTBYIOT CIOCOOBI OYMCTKH BBIOpocOB B ruuapochepy? IlpuBeamre ux
knaccudukanuro. OxapakTepu3ynTe Kaxk bl Crioco0.
2. OnummMre METObI KOHTPOJISI COCTaBa CTOYHBIX BOJ.
I1oBBIIICHHBIN YPOBEHb
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1. TeMy «Knaccn(byucaunﬂ CTOYHBIX BOA W MPUHOUII HUX OYUCTKU)» MNPCACTABUTH B BUIC
Mpe3eHTAIUH.
Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOH TeMe

OcHoBHas iMTEpaTypa:

1IIpoxopos, b. b. ConmanpHas 3xosorus : yueOHuk 11 By30B / b. b. [Ipoxopos. - M. :
Axanemus, 2012. - 413 c. - (Bsiciiee npodeccroHaibHOe 00pa3oBanue). - bubnmorp.: c.
407-409.

2 CtpaxoBa, H. A. Dkosorus u npupoaomnois3oBanue : yued.mocooue / H. A. Ctpaxosa, E.
B. Omenbuenko. - PoctoB v//1 : ®enukc, 2011. - 253 c. : un. - (Beicmee o6pa3oBanue). -
bubnuorp.: c. 253.

JlonoIHUTeIbHAS JTUTepaTypa:

1JlozanoBckas, U. H. Oxonorus u oxpana 6uocgepsl Ipu XMMHUUECKOM 3arps3HEHUH :
yueb.mocobue ans By3oB / M. H. Jlozanosckas, J. C. Opnos, JI.K. CagoBHukoBa. - M. :
Bricmas mkona, 1998. - 288 c. : wi. - bubnuorp.: ¢.285

2 Mapsbus, B. K. [Ipombimuiennas sxonorus : yae6.nmocooue / B. K. Mapous ;Ilens. roc. yH-
T apXUTEKTYpHI U cTpouTenseTsa. - [lensa : [II'YAC, 2007. -198 c. un. — bubnuorp.: c.
196

3 unos, U. A. Dxonorus : yuebuuk / Y. A. llunos. - U3x. 4-e, ctep. - M. :Bricias
mkoua, 2003. - 512 ¢. - bubmuorp.: ¢. 510.

HNuTepHeT-pecypcesl:
1 http://window.edu.ru/ — exuHOe OKHO JOCTYIAa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 35BC «YHuBepcuTeTckas OHOIHOTEKa OHIAWHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBIH KaTaaoT aCCOMAIIMH dJICKTPOHHBIX OUOIHOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbiToe 00pa3oBaHue

6 http://ecograde.bio.msu.ru — Madpopmarronnas cuctema «DyHIaMeHTaIbHbIC TIPOOIEMBI

OLCHKHU COCTOAHUA DKOCUCTEM U 3KOJOTUYCCKOTI0O HOPMHUPOBAHUA

IIpakTnyeckoe 3anaTHe 8. Crioco0b! 04HCTKH BBIOPOCOB B inTOC(hepy. MeToabl
aHAJIU3a MOYBBI
Heap 3ansaTusi: PaccMOTpeTh BO3MOXKHBIE BHUIBI 3arpsi3HEHUN M MX BO3JEHCTBUE Ha

JKUBOI opranusM. PaccMoTpeTh METO/bI aHaIn3a OYBbI
3HaHMA M yMeHHUs, IpHo0peTaeMble CTYACHTOM B pe3yJIbTaTe 0CBOCHHUSI TeMbI

3HaTh: 0a30BbIE MPUPOIOCOEPETAIOIINE TEXHOIOTHH,

YMeTh: HCCJIEJ0BaTh 6630TXOHHHG TCXHOJIOTU B IPOU3BOJCTBE

HanmenoBanue (popMUpyeMbIX KOMIIETEHIHH

Kon DopMyITHpPOBKa

11K-1 CriocobeH pa3pabaThiBaTh MEPONIPHUATHI IO COBEPIICHCTBOBAHHUIO TEXHOJOTHIECKUX MPOIECCOB
POU3BOJICTBA MAP(PIOMEPHO-KOCMETHYECKOM MTPOLYKIINU

B Hacrosimiee Bpemsi OTMEYaeTCsl MOBBIMICHHBIM HMHTEpPEC K  HCCIEIOBAHUIO
HKOJIOTHYECKOTO COCTOSIHHSI OOBEKTOB OKPY)KAIOLIEH cpenbl ypOaHHU3UPOBAHHBIX TEPPUTOPHIL.
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W3ydyeHre moYB M MOYBEHHOTO MOKPOBAa B TAKUX HCCIEIOBAaHUSIX 3aHUMAeT Ba)KHOE MECTO.
NMeHHO mo3TOMY TEMa BeChbMa aKTyaJIbHA.
Teopernyeckasi 4acThb

OCHOBHBIMU HaIIPABIICHUSIMU YTUIM3ALUU (HCIIONB30BAHUS U O0E3BPEIKUBAHUS) MEEPOLIX
NPOMBIULTIEHHBIX OTXOJI0B SIBJISIFOTCSL:

- 3aXOpPOHEHHUS Ha CBAJIKaxX U MOJUTOHAX;

- nepepaboTKa Mo 3aBOJICKON TEXHOJIOTUU;

— CKUTAHHUE OTXO0JI0B XUMHUYECKUX MTPOU3BOJCTB C TOPOJCKUM MYCOPOM;

- MUPOJIN3 U Pa3JeIbHOE CKUTAHKE B CIICUATbHBIX [1eYaX;

HCIIOJIB30BAHHUE OTXOA0B XMMHUYCCKHUX IIPOU3BOJCTB KaK I'OTOBOI'o MaT€puajia JJIsd APYyrux
TCXHOJIOTHUYCCKUX IMPOLCCCOB.
BO]'[pOCl)I H 3aJaHUA:

ba30BbIil ypOBEHB

1. Kakume cymecTBylOT crmocoObl OYMCTKH BbIOpocoB B smrtocdepy? [lpuBeanre wux
knaccupukanuio. OxapakTepusyiTe KaxIblid croco0.
2. Onummre METO/bl aHAJIN3a OYBBI.
[ToBBIIIEHHBIN YPOBEHB

1. TeMy «Hepepa60TI<a TBEPAbIX OTXOI0B; 3aXOPOHCHUC) IIPCACTABUTL B BUJC IIPC3CHTALIUU.

Cnmcok JimTeparypbl, peKOMeHAyeMblil K HCIO0JIb30BAHNIO M0 JAHHOM Teme
OcHoBHas iMTEeparypa:

1IIpoxopos, b. b. ConnansHas sxosorus : yueOHuk ais By3oB / b. b. [Ipoxopos. - M. :
Axanemus, 2012. - 413 c. - (Breicuiee mpodeccuonansHoe oopazoBanue). - budnuorp.: c.
407-400.

2 Ctpaxosa, H. A. Dxosorus u npupojgononb3osanue : yued.mocoodue / H. A. Crpaxosa, E.
B. Omenbuenko. - PoctoB v//1 : ®enukc, 2011. - 253 c. : un. - (Beicmee o6pa3oBanue). -
bubnuorp.: c. 253.

JlonoJIHNTEIbHAS JINTEpaTypa:

1JIo3anoBckas, M. H. Dxonorus u oxpana 6uochepbl Ipy XUMUYECKOM 3arpsi3HEHHH :
yue6.mocodbue s By30B / U. H. Jlozanosckas, 1. C. Opnos, JI.K. CagoBHukosa. - M. :
Beicmas mkona, 1998. - 288 c. : ni. - bubnuorp.: ¢.285

2 Mapbus, B. K. IIpombimuiennas sxonorus : yae6.nmocoodue / B. K. Mapwun ;I1ens. roc. yH-
T apXUTEKTYpHI U cTpouTenseTBa. - [lensa : IINYAC, 2007. -198 c. un. — bubauorp.: c.
196

3 unos, N. A. Dkonorus : yueonuk / M. A. [lunos. - U3x. 4-e, crep. - M. :Breicmas
mkona, 2003. - 512 ¢. - bubnuorp.: ¢. 510.

HNHTepHET-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuteTckas OMOIMOTEKA OHIAWHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajIor acCOIUAIMU dJIEKTPOHHBIX OHOIMOTEK
yueOHbIX 3aBefieHni u oprannzanuiit CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKe

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHaaMeHTaIbHbBIC TIPOOIEMbI
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Tema 4. KouTpoJsib KavyecTBa OKpYy:Kawomei cpeabl. [Ipupoao3amurHbie MepONPUATHSE
I[pakTuyeckoe 3anATHE 9. JKOJOTHYeCKHI MOHUTOPUHT. PanuonanbHoE
NMPHUPOIONOJIb30BAHNE
Hear 3ansTusi: O3HAKOMUTBCA CO CTPYKTYPOH SKOJOTMYECKOTO MOHUTOPUHIA U

paccMOTpPETh 3a/1auM, pellaeMble Ha Ka)XXJI0M OTJEIbHOM YPOBHE.
3HaHMsA M yMeHUSs, IpHo0peTaeMble CTYA€HTOM B pe3yJibTaTe 0CBOEHUS TeMbI

3HaTb: 6a30BBIC IpHpPOIOCOEPETaAOIIIe TEXHOIOTHH,

YMmerb: mccienoBaTh 0€30TXOTHBIC TEXHOIOTHH B IPOM3BOJICTBE

HanmenoBanue ¢opMupyemMbIX KOMIETEHIHH

Kon DopMyIHpOBKa

[1K-1 Crnioco6eH pa3pabaThIBaTh MEPOIPHUSTHH MO COBEPIICHCTBOBAHHUIO TEXHOJIOTHIECKUX IIPOIIECCOB
MPOM3BOJICTBA MAP(PIOMEPHO-KOCMETHIECKOH MTPOAYKIINU

OcymecTBisisi IPUPOIONOIb30BAHUE, YEIOBEK HU3MEHSAET OKPYXAlOUIyl0 Cpendy,
OKa3bIBaeT BJIUSHHE HA €CTECTBEHHBIH IpoOLECcC KPyrooOopoTa ¥ OOMEH BEIIECTB B MPHUPOJE.
HeraTuBHble MOCIEICTBUS TAKOTO BO3JEHCTBHS YIpOXKAarOT HapyLICHUIO IMPUPOAHOro OajaHca,
paBHOBecHI0 Ouocheps! 1 yenoBeka. [103ToMy Hapsay ¢ HCHOIB30BAHUEM MPUPO/IbI OOBEKTUBHO
HeoOxoauMoi (popMoil B3auMoIeiicTBUSs 00IIecTBa U MTPUPOIBI CTAHOBUTCS €€ oxpaHa. MIMeHHo
IIO3TOMY T€Ma BEChbMA aAKTYyaJIbHA.

TeopeTuyeckas 4acTb

OKonocuueckuti  MOHUmMOpUHe — OITO KOMIUIEKCHasl, LeJIeHalpaBieHHas cucrema
HaOIOIEHUH, OIEHKH M MPOTHO3a M3MEHEHUW COCTOSIHHS OKPY’XKAIoUIeH Cpenbl, BHI3BAHHBIMU
AHTPOIIOTEHHBIMH MPUYNHAMH, TTO3BOJISIOIIYIO TPOTHO3UPOBATH PA3BUTHE dTUX U3MECHEHHI.

B 3aBucuMocTH OT MacimiTaboB MPOM3BOAMMBIX HAOMIOJEHUI pa3iuyaroT CIeAyIOLIUe
BU/JIbI HKOJIOTHUECKOTO0 MOHUTOPUHTA: TI100AIbHBIN; perHOHaTbHBIN; JTIOKATbHBIM.

B 3aBucHMOCTH OT IPUMEHSAEMBIX CPEJCTB HAOIOACHUS: HA3eMHBINA MEIINl MOHUTOPHHT
ABHALMOHHBIN JIETKOMOTOPHBIN; aBUALIMOHHBIN; KOCMUYECKUM.

[{enb rno6anbHOrO0 MOHUTOPUHIA — YCTAHOBJIEHWE KOHTPOJIBHOTO YPOBHSI 3arps3HSIOIINX
BEIIECTB, CO3/IaHUE CHUCTEMbl PAHHETrO TMPEeIyNpeKICHUs DKOJOTMYECKOH KaTacTpoQsl,
YCTaHOBJIEHHE (POHOBBIX YPOBHEHM MJI1 OCHOBHBIX IKOCHCTEM, M3Y4YEHHE OMOTCOXUMHUYECKHX
LIUKJIOB.

3amayaMi PErHOHAJIBHOTO HSKOJOTUYECKOTO MOHMUTOPUHIA SIBJSIOTCSA: KOHTPOJb HAal
(OHOBBIMH 3arpsi3HEHUSIMU; HAONIOJCHHUE, OIICHKA, MPOTHO3 TPAHCTPAHUYHBIX MEPEHOCOB
BpPEIHBIX BelIecTB; (OPMUPOBAHHE paCIpeneeHHOW ©0a3bl JaHHBIX 00 3SKOJIOTHYEecKOH
00CTaHOBKE B pETHOHE.

buounouxayuss — 3TO OllEHKa KadyecTBa OKPYXKAIOMIEH cpeapl MO OOMTAIONUM B HEH
opranuszmam. Jljig yuera WU3MEHEHUU CpPeJbl COCTABIISIIOT CIEUHUANIbHBIE CIIUCKU MHIUKATOPHBIX
OpraHU3MOB.

buomecmuposanue — MeTON ONPENEIIEHUS CTENEHM TOKCHMYHOCTU BO3JEHCTBUS TEX
bu3NYECKUX, XUMUYECKUX U OMOJIOTUYECKUX (PaKTOPOB CPe/Ibl, KOTOPbIE MOTEHI[UAIBHO OMACHBI
JUIS 5KUBBIX OPTaHU3MOB B 9KOCUCTEMAX.

Ilpupoono-mexnocennas  cucmema — O3TO  COBOKYINHOCTh  B3aUMOJIEHCTBYIOIIMX
TEXHUYECKUX COOPYKEHUU U IIPUPOJHOMN CPEIBbI.

C uenpio oOecrieyeHus: OXpaHbl OKpyxkaromehd cpeasl B PO paszpaborana u mpuHsATa
crcTeMa 3aKOHOB, PETyJIUPYIOIIUX IEATEIbHOCTh B c(hepe IPUPOIO0NOIb30BaHHUS.
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B Hacrosmee BpemMs B OCHOBE MPUPOJOOXPAHHOTO 3aKOHOJATENbCTBA  JIEKUT
Koncturymus P®. B Heil mpommcaHo, 4YTO KakAbld HMMEET MpPaBO Ha OJaronmpusTHYIO
OKPYKaIOIIYIO Cpeay, JOCTOBEPHYIO MH(POPMALIMIO O €€ COCTOSIHUM M Ha BO3MEIICHHE yiepoa,
MPUYUHEHHOTO €r0 3/I0POBBIO WM UMYILECTBY 3KOJIOTUYECKUM MPaBOHAPYIICHUEM.

OCHOBHBIM TPUPOJIOOXpaHHBIM 3aKOHOM P® snsercs denepanbublii 3akoH ot 10.01.
2002 r. Ne7-®3 «O06 oxpaHe OKpYXKaloleh Cpeap».

Bonpocel u 3aganus:

ba3oBb1i1 ypoBeHb

1. JlaiiTe onpeneneHue ciaeayOUIMM MOHATUSIM: MOHUTOPUHT, IPOTHO3UPOBAHUE,
MOJIEJIMPOBAaHUE, SKCIIEPTHU3A.
2. Tlouemy co37arOTCs MEXIyHApOJHbIE OOBEAMHEHHUS] [0 OXpaHe OKpyKarolen
npupoaHoii cpenpl? OTBeT 000CHYHTE.
3. Ilepeuucnure OCHOBHBIC perHOHAIbHBIC OPraHU3alUU, KOTOPHIE MIPHUYACTHBI K BOIIPOCAM
IIPUPOIONOIB30BAHUS.
[IpaBoBBIE U COIMANBHBIE ACTIEKTHI IKOJIOTHH.
5. OcHOBBI BBIOOpAa TEXHUYECKHX CPEJACTB M TEXHOJOTUHA C YYETOM HKOJOTHYECKUX
MOCNEACTBUM UX MPUMEHEHUS
6. IlapameTpsl MPOU3BOJCTBEHHOTO MUKPOKIMMATA

e

I1oBBIIIEHHBIN YPOBEHb
1. Mereoponornyeckue yCIOBHUsS TPOU3BOJCTBEHHOW Cpelbl M HMX BIUSHHE Ha
paboTtaroniux
2. MeponpusTus 10 ONTUMU3AIUN MUKPOKIMMATa
3. [Ipemnioxute 3¢ dhexTuBHbIE GOPMBI PAOOTHI C HACETIEHNUEM 10 COXPAHEHUTO
MPUPOJIBI.

CHHCOK JIUTEPaTypPhl, PEKOMEHIYeMblii K HCI0JIb30BAHUIO 10 TAHHOI TeMe
OcHoBHas1 JiUTEpaTypa:

1IIpoxopos, b. b. ConnanbsHast sxkosiorus : yueOHuk i By30B / b. b. IIpoxopos. - M. :

Axanemusi, 2012. - 413 c. - (Bricuiee npodeccuonaibHoe 00pa3oBanue). - bubmuorp.: c.
407-400.

2 CtpaxoBa, H. A. Dkosorus u npupoaomnois3oBanue : yued.mocooue / H. A. Ctpaxosa, E.
B. Omenbuenko. - PoctoB H/]] : ®denukce, 2011. - 253 c. : un. - (Boiciee obpazoBanue). -
bubnuorp.: c. 253.

Jlono/IHMTeIbHAS JIUTepaTypa:

1JlozanoBckas, 1. H. Oxomnorus u oxpana 6uocdepsl Ipu XMMHUYECKOM 3arpsS3HEHUH :
yueb.nmocodue 1i1st By30B / M. H. Jlozanosckas, J{. C. Opnos, JI.K. CagoBHukoBa. - M. :
Bricmas mkoma, 1998. - 288 c. : wi. - bubnuorp.: ¢.285

2 MapsuH, B. K. IIpombiniuiennas skonorus : yue6.mocodue / B. K. Mapoun ;Ilens. roc. yu-
T apXUTEKTYpHI U cTpouTenbeTsa. - [lensa : [IN'YAC, 2007. -198 c. un. — bubauorp.: c.
196

3 unos, N. A. Dkonorus : yaeonuk / M. A. [lunos. - U3x. 4-e, crep. - M. :Breicmas
mkona, 2003. - 512 ¢. - bubnuorp.: ¢. 510.

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YuuBepcuteTckas OMOIMOTEKA OHIIANHY.
3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTaaor acCOIHAINN dJICKTPOHHBIX OHOIMOTEK
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y4eOHbIX 3aBenieHuid u opranuzamnuii CKOO
4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKe

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHaaMeHTaIbHbBIC TIPOOIEMbI
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