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IIPOU3BO/ICTB.
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PEKOMEHYEMOU JINTEPATYPHI.
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BBenenue

Pemenne skomormveckux mpobieM B COBPEMEHHOM MHPE HEBO3MOXXKHO 0€3 IMOHUMaHUS
OOBEKTUBHBIX 3aKOHOB PAa3BUTHUS MPHUPOJLI M 00IIecTBa. «IKOJOTHs» HM3y4aeT OTH 3aKOHBI,
KOTOPBIC JAIOT KIIFOY K YIIPABJICHUIO B 00JIaCTH OXPaHbl OKPYIXKAIO IIEH CPebl.

dopMHUpOBaHKE IKOJOTUUECKOTO MUPOBO33PEHUS U CIIOCOOHOCTh aHAJTU3UPOBATH MOCIEACTBUS
AQHTPOIIOTCHHOM AESTENBHOCTA TMOMOTaloT PAlMOHAIBLHO HCIOJIb30BAaTh IMPUPOJHBIE PECYpPCHl U
pa3pabaTrbiBaTh MEPOTIPUATHUS IO OXPaHE MPUPOIBI M IKOJOTHIECKON OE30MaCHOCTH.

JuctummHa «9KOJOTHs» OTHOCHTCSA K TUCHUILUIMHE 0a30Boi wactu. OHa HampaBiieHAa Ha
(dbopMUpOBaHHE KOMIETCHIMN OOyYaIONIMXCS B TIPOIECCE BBIMOTHEHHSI PabOT, OMpeaeleHHBIX
dI'oC BO.

MeToauueckue yKka3aHusl COCTaBJIEHbl HA COBPEMEHHOM HayYHOM YPOBHE M pacCYMTaHbI Ha
CTYyJIeHTOB, 110 HampasieHuto 15.03.04 ApBToMaruszanus TEXHOJOTMYECKHX MPOLIECCOB H
MIPOU3BO/ICTB.

[TocnenoBaTeIbHOCTh TEM COOTBETCTBYET JIOTHYECKOM CTPYKTYpE €€ MPOXOXKICHUSI.
[IpemyiaraemMble METOAMYECKHUE YKa3aHHUS COJAEPKAT MaTepuay, KOTOPbIH pPEKOMEHAYeTCs
WCIIO0JIB30BaTh CTYICHTAM IPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHSIM.

Jns MOArOTOBKM K MPAKTHUUECKUM 3aHSTHSAM CTYJIEHT JOJDKEH HW3YyYUTh Marepuan Io
COOTBETCTBYIOIIEH TeMe, HCIOJIb3ysd OCHOBHYIO U JOMOJHUTEIBHYIO IUTEpaTypy, a TaK xKe
UCIoMNb3ys nepuoanyeckue uzganus CMU.



TEMA 1. OCHOBBI OBHIEM DKOJIOI'MH
IIpakTu4yeckoe 3ansitue 1. Jkoorust Kak Hayka. @aKkTopsbl cpeabl U
IKOJIOT U MOIYJIALMA
Heapb 3ansiTusi: PaccMOTpeTh HKOJIOTHIO KaK HayKy, I€JIb M 3a/1a4l, OOBEKT
u3ydeHusi. PaccMOTpeTb BHIBI JKOJIOTMYECKUX (DAKTOpPOB W MX BO3JIECUCTBHE HA
KHUBOU OPTaHU3M.

CoBpeMeHHass 3KoJjoruueckass OoOCTAaHOBKA TaKOBa, 4YTO IEPE] BCEMHU KTO
OCYUIECTBJISIET HAYYHO — TEXHUYECKUU MPOrPecC M HCIOJIb3YET €ro JOCTHKECHHS,
BCTAJO HEOTJIOXKHOE OOBEKTUBHOE TpeOOBaHME: CTPOrO YUUTHIBATH PAHUMOCTD
MPUPOABI, HE JOMYCKaTh MPEBBILICHUS MPEIEIOB BO3MOKHOCTH BOCCTAHOBJICHUS
MPUPOJHBIX TMPOLECCOB, BCECTOPOHHE W TNyOKe€ H3y4yaTb W 3HATHh CIOXKHBIE,
IUAJIEKTUYECKU B3aUMOCBSI3aHHbIEC MIPUPOJIHBIE SIBJICHUSI, HE 000CTPSITh HETaTUBHBIC
OPOTUBOPEUMsI C €CTECTBEHHBIMU 3aKOHOMEPHOCTSIMHM, 4YTOObl HE BBI3BaTh
HEOOpAaTUMBIX TPOIECCOB B OKpYXKAaloLlell cpene, HMMEHHO I03TOMY BecbMa
aKTyaJbHa.

Teoperuyeckasi 4acTh

DKoJIorusl — HayKa, U3y4darollas B3auMOOTHOILLIEHHUSI OPTaHU3MOB MEXAY co00ii
U C OKpyXaroled HX INPUPOJHON CpEelod, a TakkKe CTPYKTYpy U OPraHHU3aLUIo
OMOJIOTrMYECKUX CUCTEM Pa3IMYHOTO YPOBHS (MOMYJISILIMH, OMOLEHO3bI, IKOCUCTEMBI).

OCHOBHOI 1IENBbIO0 AKOJOTMM KaK HayKd SBISIETCS 00€CleueHHe COXpPaHEHUS
BUJIOBOT'O pazHooOpasus B buocdepe.

3anauu, CTOsIIIME NEpel SKOJIOTHEH, IBISIOTCS dTarnaMu JOCTHKEHHUS] OCHOBHOM
nenu. Takum 06pa3oM, OCHOBHBIMHU 3a/1a4aMH SKOJIOTHH SBJISIOTCS:

1. PanrioHanpHOE MCIOIB30BAHKUE PUPOIHBIX PECYPCOB.

IIpuponHbeie pecypcbl — 3TO SBJIEHUS W NPEIMETHl OKPYXKAIOLIEH Cpensl,
KOTOPBIE YEJIOBEK UCIIOIB3YET B CBOMX LIETAX.

B Hactodmee BpeMs cymiecTBYyeT OOJbIIOE KOJUYECTBO KiIacCU(pUKALMIA
OPUPOAHBIX PECypcoB. B 3aBUCMMOCTH OT TEXHUYECKOTO M TEXHOJOTMYECKOIrOo
COBEPILIEHCTBA IMPOILIECCOB H3BJICUECHUS U TEpPepadOTKM NPUPOAHBIX PECYpPCOB,
HKOHOMUYECKON pPEHTA0ENbHOCTH, a TakXe C YYEeTOM CBeleHud 00 oO0bemax
MIPUPOJHOTO CBIPBS BBIACIAIOT IBE KATErOPUU IPUPOJHO-PECYPCHBIX 3aacOB:

* JOCTyNHbIE (peajbHble WM JOKa3aHHBIE) 3amacbl — OOBEMbI MPHUPOJIHOTO
pecypca, OOHAapy>KEHHbIE COBPEMEHHBIMH METOJAaMHU PpPa3BEAKH, IKOHOMHUYECKH
peHTabeNbHbIE 411 OCBOCHUSI U TEXHUUYECKH JIOCTYIIHbIE;

* TMOTEHUHUaJbHble (00IIKME) pecypchl — PpPECypChl, MOMHUMO JIOCTYIHBIX,
YCTAaHOBJICHHBIE Ha OCHOBE TEOPETHYECKMX pPACUETOB, BKJIIOYAasi T€, KOTOPHIE B
HACTOSIIIEE BpeMsi HENb3sd OCBOUTH [0 SKOHOMUYECKMM WM TEXHUYECKUM



COOOpaXeHHsIM (HaIpuMep, 3armachl IPEeCHOM BOJIBI B JICTHUKAX, 3aJICKU Oyporo yriis
Ha Oonpmux riIyonHax). [loaTOMy mMOTEHIMANbHBIE PECYPCHhl €IIe Ha3bIBAIOT
«pecypcamu OyayIieroy.

Knaccugpurayus no sudam xo3aticmeenHo20 ucnonib308anusl.

— pecypchl CENbCKOXO3SMCTBEHHOTO IPOM3BOJCTBA — BKJIIOYAIOT B ce0s
’KUBOTHBIE, 36MEIIbHBIC, BOJHBIE, PACTUTEIBHBIC U DHEPTCTHUECKUE PECYPCHI;

— pecypchl HPOMBIIUIEHHOTO MPOU3BOACTBA — BKJIIOYAIOT B ce0si BCE BUJbBI
CBIPBSI, UCIOIB3yEMOT0 MPOMBIIIJICHHOCTHIO: SHEPTreTHUECKHe (TOPIOYHE IMOJIC3HBIC
HCKOMIaeMble, sepHAsi DJHEPrusi, THUAPOIHEPTOPECYpChbl) U  HEIHEPTEeTHUECKHE
(pecypchl METaJLTyprud, XUMUU U HEPTEXUMUH, JeconepepaboTKu U T. 11.).

Knaccugpurxayus no npoucxosicoenuio:

— MUHEpPAJIbHBIC;

— KJIMMaTUYECKHUE;

— BOJIHEBIC;

— 3EMeEIIbHEIC;

— TMOYBEHHBIE;

— Ouonoruyeckue (pacTUTENbHBIE U )KUBOTHBIE).

Knaccugpurayus no npusnaxy ucuepnaemocmu:

— ucyepnaemvle — PECYpPChI, 3amachl KOTOPBIX OrpaHuyeHbl. OHH, B CBOIO
ouepe/ib, MOAPa3ACTEIAIOTCS Ha ABE TPYIIIIH:

a) ucyepraeMbie HEBO30OHOBUMBIE — PECYpPCHI, BOCCTAHOBIIEHHE KOTOPBHIX HE
MPOUCXOAUT BOBCE WM CKOPOCTH BOCCTAaHOBIICHHUS, KOTOPBIX OYEHb Majia IO
CPaBHEHHUIO CO CKOPOCTHIO UX MOTPEOICHHUS.

0) ucyepriaeMble BO300HOBHMBIE —  PECypChl, CKOPOCTb BOCCTaHOBJICHUS
KOTOPBIX COM3MEPUMA CO CKOPOCThIO UX TOTPEOICHHUS.

— Heucuepnaemvle — 3TO PECYPCHI, 3aMMachl KOTOPbIX MOYKHO YCJIOBHO CUHUTATh
HEOTPAaHUYCHHBIMH.

2. Bocripon3BoACTBO MPUPOIHBIX PECYPCOB B €CTECTBEHHBIX YCIOBHSX.

3. Ilopnepxanue KauecTBa OKPYKAIOILIECH CPEBI.

JlanHast 3amada CBsA3aHa C TEM, YTO aHTPOIOTEHHOE BO3/ACHCTBHE HAa
OKPYXKAIOIIYI0 Cpeay JOCTUTIIO TJIOOAIBbHBIX MacmTaboB. [[ns mommepskanus ee
KadecTBa HAa HEOOXOJIMMOM JIJIs CYIIECTBOBAHMS YEIOBEUECTBA YPOBHE HEOOXOIUM
Hay4HbIA T0/1X0/1. VIMEHHO MOATOMY BENETCS MOUCK aJbTEPHATHBHBIX MCTOYHHUKOB
SHEPTHUH.

DKOoJIOTMUECKUI (PaKTOp — OT/AENbHBIE CBOMCTBA WUIIM DJIEMEHTHI OKPYKAIOIIeH
Cpelbl, OKa3bIBAIOIINN NIPSAMOE WIM KOCBEHHOE BO3JICHMCTBUE HA JKUBBIE OPraHU3MBI,
Wi J1I000€ yCIOBUE, Ha KOTOPOE OPraHU3M OTBEYAET MPUCIOCOOUTEIBHBIMU
PEAKLMSAMH.



MHoroo0Opa3ue 3KOJIOru4ecKkux (HakTOpOB MOAPA3ACIAIOT Ha JIBE OOJIbIIUE
rpynnbl: aOHOTUYECKHE U OMOTUYECKUE.

Abunotndeckue (HakTopel — ATO COBOKYIHOCTh CBOMCTB HEXHBOW MPHUPOIHI,
MPSIMO WJTA KOCBEHHO BITUSIOIINE HA KUBBIE OPTraHU3MBI.

buotnueckne ¢akTopel — 3TO TPSIMOE WM ONOCPEIOBAHHOE BIUSHUE
KHU3HEACSITEIbHOCTH OJTHUX JKUBBIX CYIIECTB Ha JIPYTHE.

OcCHOBHBIMU a0OMOTHYECKUMU DKOJOTHYECKUMHU (dakTopamu sBistorcs: 1.
Knumatnueckue (akTopbl: CONHEYHBIH CBET; TeMIlepaTypa; BIIAXHOCTb; BETED;
naBiueHue armocdepsl; 2. Opaduyeckue Qaxtopbl (pakTopsl MOUBHI); 3.
Oporpaduyeckue (reorpaduueckue) (bakTophi; 4. ['uaporpaduyeckue
(runponoruyeckue) Gpaktopsl, 5. [luporeHHsie HakToOpHI.

MHuoroo0Opa3re OTHONICHUH MeXAy OpraHu3MaMyd MOXKHO pa3fesiuTh Ha JBa

OCHOBHBIX THUIIA: AHTAarOHUCTUYECKHE U HEAHTar OHUCTUYECKHUE. l.
AnTaronuctuueckue (aHTHOMO3): XUIIHWYECTBO, Mapa3uTU3M, KOHKYpEHIHUA. 2.
HeaHntaronucruueckue: HEWTpanu3M; CHMOMO3; MYTyajau3M; HIPOTOKOONEpalus;
KOMMEHCAIIU3M.

Juamna3oH ar000ro AKOJOrHYecKoro ¢akTopa, HauboJyiee ONArONpUSTHBINA JIs
KU3ZHENIEATEIbHOCTH, HA3BIBACTCS IKON02UYecKUM onmumymom. KpaltHue ydacTku
KPUBOM, BBIPAKAIOIIUE COCTOSIHUE YTHETEHUs TMpPU HEJAOCTAaTKe WA H30bITKE
dakTopa, Ha3BIBAIOTCS  JKOJIO2UUECKUM  NECCUMYMOM. MakcumanbHOE U
MUHUMAJIbHOE 3HaueHue (akTopa, MpU KOTOPOM HACTymaeT Tubenb opraHu3Mma,
HA3BIBACTCS 9K0I02UUECKUM MAKCUMYMOM U IKOJI02ULECKUM MUHUMYMOM.

CrnocoOHOCTh ~ OpraHM3MOB  aIaNnTUPOBAThCA  (MPUCTIOCAOIUBATHCS) K
pPa3HOOOpa3HBIM  YCIOBUSIM OKPYXKAlOIIEW Cpellbl Ha3bIBACTCA  IKOJIO2UUECKOU
NAACMUYHOCMBIO (8ANIEHMHOCMbIO).

B 1840 r. nemeuxuit xumuk FOctyc JIubux BmnepBwie chopMyIHpoOBasl 3aKOH
JUMUTHUPYIOIIETO (haKkTopa, CO CHEAYIIIeH (OpMYTUPOBKOM: POCT U Pa3BUTHUS
KUBBIX OPraHU3MOB 3aBUCAT OT (PAKTOPOB, 3HAUEHUE KOTOPHIX MPUOIMKAETCA K
DKOJIOTHIECKOMY MUHUMYMY.

B 1913 r. lllendopa chopmynupoBan «3akoH TojaepaHTHOCTH». OH TIIACHT:
«JIumutupyrommum  ¢GakTopoM, OTPaHUUYMBAIOINIUM POCT W PA3BUTHE OpPraHU3MA,
MOXKET OBITh, KAK MUHUMYM, TaK U MAKCUMYM 9KOJIOTHYECKOT'O BO3JCHUCTBUSY.

Bun — sneMenTapHasi CTpyKTypHas €JIMHHIIA B CHCTEME >KMBBIX OPTaHHU3MOB,
MPEACTABISIONIas COOOM  COBOKYITHOCTh 0COO€i, 00JalaiImx CXOJCTBOM
MOPQOJIOTUUECKHX, (DU3NOIOTHUECKUX U OMOXUMUYECKUX OCOOEHHOCTEH, CBOOOIHO
CKPEIIMBAIOIINUXCSA ¥ JAIOMUX IJIOJIOBUTOE TOTOMCTBO, MPHUCIOCOOJICHHBIX K
OTPENICNICHHBIM HKOJOTHUYeCKUM (akTopaMm. Kaxkaplii BHUI 3aHMMaeT B MPUPOIL
OTIPEJICIICHHYIO TEPPUTOPHIO — apeal.

Kaxnapiit Bua oTaugaroTcst Ipyr OT Apyra ONpeIesICHHbIMU MPU3HAKaMU, CPEIu
KOTOPBIX pa3andaoT MOPQOJOTHYSCKUN (CXOJACTBO BHYTPEHHETO M BHEIIHETO
CTPOCHUS), TCHETHUYECKUH (OMpEIeICHHBI HA0Op XpOMOCOM), (DHU3HOIOTHYCCKHIA
(CXOICTBO TPOIECCOB  JKM3HENEATEIBHOCTH), reorpadpuueckuii (ompeaeieHHas
TeppuTopus (apean), 3aHUMAeMbIi BHIOM) W DKOJOTHYECKHH (COBOKYITHOCTh
(aKTOPOB BHEIIHEH CpeJibl, B KOTOPOM CYIIECTBYET BHUI).



[Tonynsuust — 3TO COBOKYMHOCTb OCOOEH OFHOTO BHJIA, HAXOMASIIUXCA BO
B3aMMOJICCTBUM MEXJy COOOH W IJIUTEIBHOE BpEeMs 3aHUMAIONIUX OOIIyIO
TEPPUTOPHUIO. OCHOBHBIMHU XapaKTePUCTUKAMHU MOMYJIAIUU  SIBJISIFOTCA:
MPOCTPAHCTBEHHBIE (CTATUUECKUE) U BPEMEHHBIE (JIMHAMUYECKHE).

Bonpocsl u 3a1anus:
ba3oBblil ypOoBEHB

1. Yro Ttakoe sxosorusi? KTo BBell B HAyKy TEPMHUH «IKOJOTHUS»?

2. ChopMynupyiTe 11€J1b U OCHOBHBIE 33/1a41 COBPEMEHHOM 3KOJIOTHUH.

3. [IpuBenute knaccuukanuio NPUPOIHBIX PECYPCOB.

4. Kakue cylnecTByIOT aJIbT€pPHATUBHBIE UCTOUHUKHU YHEPTUU?

5. HazoBuTe 00BEKTHI DKOJIOTHH.

6. CoBpeMeHHas HKOJIOTHUS KaK pa3BeTBIIEHHAs cucTeMy HayK. OxapakTepusyurte

KaKIYI0 OTPacib KOJIOTHH.

7. OnummTe Kaxablii ypOBEHb OPTaHU3aLUU )KU3HU.

8. Kakue cymecTByI0T METOIbI SKOIOTHH?

9. MaremaTtrnyeckoe MOJEIUPOBAHUE KaK OCHOBA COBPEMEHHOTO SKOJIOTHYECKOTO

MIPOTHO3UPOBAHMS.

10.  Yro Takoe cpena oOuTaHUs, U KAKUE CPEbl 3aCEIEHbl OPraHu3MaMu?

11.  Kakas 0651acTh 3KOJIOTMH U3Yy4aeT 3KOJOTHYECKHE (PaKTOPhl U X BIMSIHUE
Ha JKUBbIE OPTaHU3MBblI?

12.  Yto Ha3bIBaETCS IKOJIOTHUECKUM (DakTOpOM?

13.  Yto Takoe sKOJOTUYECKAs a/lanTaius?

14.  Kakwue pakTopsl Cpebl OTHOCAT K A0MOTHYECKUM U OMOTUYECKUM?

15.  TlpuBeauTe cymiecTBYOIIME KiIacCU(PUKAIIMN IKOJIOTHIECKUX (PAKTOPOB.

16.  Oxapaktepu3syiiTe OCHOBHbIE A0MOTHUECKUE IKOJIOTUYECKHE (aKTOPHI.

17. IlpuBeauTte knaccupuKaru OMOTHYECKUX (PAKTOPOB.

18. UYro Takoe OSKOJOTHYECKHA ONTUMYM U OJKOJOTUYECKUH MEeCCUMYM,
AKOJIOTMYECKAA MaKCUMYM, SKOJIOTHYECKUN MUHUMYM?

19. U3ob6pa3ute KpuBYIO 3aBUCHMOCTH >KHU3HENEATEIHHOCTH OpraHW3Ma OT
KOJMUYECTBEHHOTO 3HAUEHUS HKOJIOTUYECKOTO (paKTopa.

20.  Yro Takoe 3K0JIOTHYECKAs TUIACTUYHOCTH (BAJICHTHOCTB ).

21.  Kakue TUIbl OpraHu3MOB Pa3IMYaIOT IO MIIACTUYHOCTH?

22.  W300pa3uTe CXeMaTHYHO BEIHOCIMBOCTH OPTaHU3MOB.

23. Kak dopmynupyercst 3akoH MuHumyMa? Kakwe CymecTBylOT K HEMY
YTOYHEHHUA?

24.  ChopmymupyiiTe  3aKOH  ToJiepaHTHOCTH. KTO  ycTaHOBUI 3Ty
3aKOHOMEPHOCTH?

25. Yro takoe Buza?

26.  JlaiiTe onpenesieHre MOMYJISLUN U €€ XapaKTEePUCTHUK.

[ToBBIIIEHHBIN YPOBEHD
1. XapaktepucTtuka 3KoJ0ru4eckoi o0ctaHoBKH B CTaBpOMOJILCKOM Kpae.



2. CocrtaBuTte cxeMy Kiaccu(pUKaIMy NPUPOIHBIX PECYPCOB C XapaKTEPUCTUKOM
Ka)XI0TO KOMITOHEHTA.

3. CocTtaBuTh OJIOK-CXEMY, OTPAKAIOIIYIO KIACCUPUKAIMIO HKOJIOTHICCKUX
¢dakTopoB.
4. DxoylornyecKas HUIa opranu3Ma. [IpaBuia SK0JI0rHIeCKON HUIIH.

CnucoK JINTepaTyphbl, peKOMEHyeMbIii K HCIOJIb30BAHUIO 110 IAHHOI TeMe
OcHoBHas IuTEpaTypa:
1. TynsakoBa, O. B. Dkonorus [DnekTpoHHBIH pecypc] : yaueoHoe nocooue / O. B. Tynsakopa. —
DNeKTpOH. TeKCTOBbIC naHHble. — CapaToB : By3oBckoe oOpa3oBanue, 2014, — 181 ¢. — 2227-
8397. — Pexxum mocryma: http://www.iprbookshop.ru/21904.html
2. YennokoB, A. A. O011as ¥ IpUKIaIHAs SKOJIOTH [ DIEKTPOHHBIN pecypc| : yueObHoe mocodue /
A. A. Yennoxkos, K. @. Caesuy, JI. ®@. IOmenko ; mox pex. K. ®. CaeBud. — DIIEKTPOH. TEKCTOBBIC
JaHHble. — MuHCK : Beiiiniasg mikoia, 2014. — 655 ¢. — 978-985-06-2400-0. — Pexxum
noctyna: http://www.iprbookshop.ru/35508.html
JonotHUTe/ILHAS JIUTEpaTypa:

1. CrenanoBckux, A. C. O6mas sxonorust [ DIeKTpOHHBIHN pecypc] : yueOHuK ais By30B / A. C.
CrenaHoBCKuX. — DIEKTpoH. TekcToBble nanabie. — M. : KOHUTU-JAHA, 2012. — 687 ¢. —
5-238-00854-6. — Pexwum pocryma: http://www.iprbookshop.ru/8105.html

2. bBonpmaxos, B. H. Okonorus [Onekrponnsiii pecypc] : yaeonuk / B. H. bonsmakos, B. B. Kauak,
B. I'. Kobepuuuenko ; moxa pex. I'. B. Tsarynos, 1O. I'. SIpomienko. — D1EKTpOH. TEKCTOBbBIE
nanasie. — M. : Jloroc, 2013. — 504 c. — 978-5-98704-716-3. — Pexum nocryma:
http://www.iprbookshop.ru/14327.html

HNurepHer-pecypcnl:
1 http://window.edu.ru/ — eauHOE OKHO TOCTYIA K 00pa30BaTEILHBIM pecypcaM

2 http://biblioclub.ru/ — 3BC «YHuBepcuteTckas OHOINOTEKA OHITANHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBIH KaTaaOT aCCOMMAIIMH dJICKTPOHHBIX OUOIHOTEK
yueOHbIX 3aBefieHni 1 oprannzanuiit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OtkpeiToe 00pa3oBaHue

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

IIpakTuyeckoe 3anHsaTHE 2. IKOJIOTHS COOOIIECTB. IKOJIOTHUYECKAS CHCTEMA
Hean 3ansaTus: V3yunTh MoHSITHE OMOILICHO3 U €r0 CTPYKTYPY.
ObocTpeHue 3KOJOTUYECKUX OTHOIIEHWM MPHUpPOAbl M 00IlEeCcTBa, OCO3HAHHE
HEOOXOJMMOCTH MX TapMOHHU3AIMU B JOJITOCPOYHOM TMEPCIEKTUBE HOCAT HE TOJBKO
IJI00QNBHBIA XapakTep, HO U TMPOSBISIOTCS B JIOKATBHBIX 3KOCOIMOCHUCTEMAX,

HMCHHO IIO3TOMY AJaHHas TEMAa aKTyaJbHA.

Teoperuyeckasi 4acThb
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buoyenos (ot rp. bios — xus3ub, KOINOS — 00IIMI) — COBOKYIHOCTH JKHUBBIX
OpraHU3MOB, OOMTAIOIINX HA TAHHOW TEPPUTOPUU M TECHO CBA3aHHBIX MEXIYy COOOU
MUMIEBEIMU  CBS3SMU. TEpPpPUTOPUS C TPUMEPHO OJMHAKOBBIMH  YCIIOBHUSIMH,
3acelIeHHAs TeM MM HHBIM COOOIECTBOM (OHMOIIEHO30M), HAa3bIBACTCS OUOMONOM.

buornieHo3 yClIOBHO TOApAa3AENAOT HAa: (UTONEHO3 — COBOKYITHOCTh
MIPEACTABUTENICH PACTHTEIBHOTO MHUPA; 300IIEHO3 — COBOKYITHOCTh MPEACTaBUTEICH
KUBOTHOTO MHUPA; MEKPOOHOIIEHO3 — COBOKYITHOCTH MUKPOOPTaHNU3MOB.

JXKuBble OpraHU3MBI, CIOCOOHBIE CHHTE3WPOBATh OPTaHMYECKOE BEIIECTBO W3
HEOPraHMYECKOTO €  HCMOJB30BAHUEM  COJIHEUHOW  DHEPrUU  Ha3bIBAIOTCS
npooyyenmamu. Ilpouecc npeoOpa3oBaHUsl SHEPTHUU COJHEUHBIX JIyded B SHEPIHIO
XUMUYECKHUX CBS3EH OPraHMYECKUX COCIMHEHUM, Ha3bIBACTCS homocunmes.

[ToTpebuTeneit IEPBUYHOTO OpraHuYeCcKOTO BEIIECTBA  HA3bIBAIOT
KOHCyMeHTaMu. KOHCYMEHTBI SIBISIOTCS TreTepoTpOodHBIMU OpraHU3MaMu, T.€.
OpraHu3MamH, KOTOpPbI€ HYXKJAIOTCS B TOTOBBIX OPraHUYECKUX BEIIECTBaX.
PemynieHTsI — OpraHu3MBbl, pa3pylIaroIie OPraHNIEeCKOe BEIIEeCTBO, TIEPEBOIS €TI0 B
MHUHEPaJIbHOE COCTOSTHHE.

[lenp mocrienoBaTenpHON NEPEAAYN BEMIECTBA U 3aKJIIFOYEHHOW B HEW COJIHEUHOMN
SHEPrUd OT OJHUX OPraHU3MOB K JApyruM (0T aBTOTPOdOB K rereporpodam),
MIPOMCXOJISIIICH B pe3yibTaTe MOSAAHHMS OJHUX OPraHWU3MOB JIPYTMMH Ha3bIBACTCS
Mmpoghuueckou Ui numMamenbHoll Yenvio.

COBOKYITHOCTh OpPTaHM3MOB, OOBEIWHEHHBIX OJHHM THUIIOM THTAHUS U
3aHUMAIOIIUX OIMPEACIEHHOE 3BEHO B MUILIEBOM 11ETTH, HOCUT Ha3BaHUE mpoghuuecKutl
VPOBEHD.

OO6muMH  3BEHBIMH TpOGUUYECKHE IEeNH OOBCAUHSIIOTCA B 0ojiee CIOKHBIC
obpazoBanus — Tpodudeckue cetu. [luwesas cemv — 3TO CIOXKHAS CETh IMHUIIEBBIX
B3aMMOOTHOIICHHM, BKITFOYAIOIIAsl PAa3BETBICHHBIE IENTH TUTaHUS.

IKocucmema — 3T0 COBOKYITHOCTD KUBBIX OPTaHU3MOB TECHO CBA3aHHBIX
MEXK]Ty COOOM U OKPYXKAIOIIEeH UX HE )KUBOW MPUPOI0i1 OOMEHOB BEIIECTBOM U
sHepruei. JIrobas skocucTeMa COCTOUT U3 BYX KOMIIOHEHTOB: OMOTHYECKAs WU
OMOIIEHO3 U A0MOTHUYECKAS WJIH DKOTOII.

Bonpocs! u 3a1anus
ba3oBblli ypOBEHB

1. Yro Takoe 6uoneno3? KTo BBes B HAyKy TEpMUH «OUOIIEHO3»?

2. Kakas o007acTh OKOJOTMM U3y4aeT OpraHu3auio W (QYHKIIMOHHUPOBAHUE
OHMOIIEHO30B?

Yro Takoe 6uoron?

[TpuBenuTe KnaccupuKaImo ONOIIEHO30B.

UTto Takoe CTpyKTypa OuorieHosa?

Urto Takoe BUIOBas CTPYKTypa OuorieHo3a? OxapakTepusynre ee.

Yrto Takoe MpoCTpaHCTBEHHAs CTPYKTypa ouorieHo3a? OxapakTepusyiTe ee.

Yro Takoe skonormueckas Huma? KTo BBeN B HayKy TEPMHUH «IKOJOTHYECKAs
HUIIIA»?

9. Uem oTIHMUAIOTCS TIOHITHS «IKOJIOTUYECKAs HUIIA» U «MECTOOOUTaHUE» ?

N kW



10. Kto cdopmynupoBall 3aKOH KOHKYpPEHTHOro wuckitoueHus? KakoBa ero
dbopmynupoBKa?

11. Yto Takoe sKoJoTHUecKas nuBepcudukanys?

12. TlpuBeauTe pa3HOBUAHOCTH SKOJOTUUECKUX HUIIL

13. Kakue opranu3mbl Ha3bIBAIOTCS MPOAYLIEHTAMU?

14. Kakue opranu3Mbl Ha3bIBalOTCSI KOHCYMEHTaMHU?

15. Kakue oprann3Mbl Ha3bIBaKOTCS PEAYLIEHTAMU?

16. Uro takoe dortocunrtes? IlpuBenute ypaBHeHnue peakiuu (ortocuntesza. Kro u3
’KUBBIX OPTaHU3MOB CIIOCOOEH K (DOTOCUHTE3Y?

17. Kakue opranu3mbl Ha3bIBalOTCs rerepoTpodamu?

18. Kakue opranu3mbl Ha3bIBalOTCS aBTOTpOdamMu?

19. Yto takoe nuieBas 1enb? Kakue BUIbI MUILEBBIX IETEH CYIIECTBYIOT?

20. Yo Takoe TpohUUECKUl YPOBEHB?

21. Yrto Takoe nuieBas CeTh?

22. Yto Ha3bIBaeTCs TPOPUIECKON CTPYKTYpOit coodrecTBa?

23. Uto Takoe 3Kkojoruueckue nupamMuabl? OxapakTepu3ynTe uX BUIBL.

24. Yto Takoe 3xocucrema?

25. VI3 KakuX KOMITOHEHTOB COCTOSIT IKOCUCTEMBI?

26. Uto Ha3bIBaeTCS JUHAMUKONW SKOCHCTEMBI?

27. Yto Takoe romeocTas?

28. UTo Takoe D3KOJOrMYecKas CyKIECCHsl U MpPUYMHBI €€ BO3HUKHOBEHUS?
Oxapaktepu3yiTe BUJIbl CyKIIECCHIA.

29.Yto  Takoe  NOPOAYKTUBHOCTH  3KocucteM?  OxapakTepuszyiiTe  BHU[bI
IPOAYKTUBHOCTH.

[ToBBIIIEHHBIN YPOBEHD

1. CocraButh OJOK-CcXeMy MNMILEBBIX Lienedl W nuuieBbix ceteil. [lpuBectu
MIPUMEDPBI.

2. CocTaBUTh NPE3ECHTALMIO HA TEMY «DKOJIOTHYECKU TUPAMHUJIBIY.

Cnucok JINTepaTypbl, peKOMEHIyeMblii K HCM0JIb30BAHMIO M0 TAHHOI TeMe
OcHoBHasi IuTEpaTypa:
1. Tynsakosa, O. B. Dkonorus [ DnekTpoHHbIN pecypc] : yuedHoe nocodue / O. B. TynskoBa. —
DneKTpoH. TeKCTOBbIe nanHbie. — CapatoB : By3oBckoe oOpa3oBanue, 2014. — 181 ¢. — 2227-
8397. — Pexxum mocrtyma: http://www.iprbookshop.ru/21904.html
2. YennokoB, A. A. OO11as ¥ IpHUKIaIHAs SKOJIOTHS [ DIEKTPOHHBIN pecypc] : yuaeOHoe mocodue /
A. A. Yennokos, K. @. Caesuy, JI. @. FOmenko ; nox pen. K. @. CaeBud. — DIJIEKTPOH. TEKCTOBBIE
IaHHble. — MuHcK : Brimiinias mikoia, 2014, — 655 ¢. — 978-985-06-2400-0. — Pexxum
noctyna: http://www.iprbookshop.ru/35508.html
JlomoJIHNTeIbHAS JINTEPATypa:

1. CrenanoBckux, A. C. O0mias skonorus [ DIeKTpoHHEIN pecypc] : yueOHuK aist By30B / A. C.
CrenaHoBCKUX. — DJEKTPOH. TekcToBble nanubie. — M. : OHUTU-JJAHA, 2012. — 687 c.
— 5-238-00854-6. — Pesxum mocrtyma: http://www.iprbookshop.ru/8105.html

2. Bomwsmakos, B. H. Dkomnorus [Dnekrponnsliit pecypce] : yaeonuk / B. H. bonpmakos, B. B. Kauak,
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B. I'. Kobepuuuenko ; mox pen. I'. B. Tarynos, FO. I'. SIpomieHko. — DIEKTPOH. TEKCTOBBIC
nanubeie. — M. : Jloroc, 2013. — 504 c. — 978-5-98704-716-3. — Pexxum noctyma:
http://www.iprbookshop.ru/14327.html

HNHTepHET-pecypehbl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam

2 http://biblioclub.ru/ — 3BC «YHuBepcuteTcKast OHOIHOTEKA OHIIAHHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIN KaTaJIor aCCOLMALUN JICKTPOHHBIX OHOINOTEK
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 «DyHIaMeHTaIbHbBIC TIPOOIEMbI

OLCHKHU COCTOAHUA SKOCUCTEM U 3KOJIOTMYCCKOI0O HOPMUPOBAHUA»

IIpakTuueckoe 3anusitue 3. buocdepa. Armocdepa, ruapocdepa u
JUTOC(epa KaKk COCTAaBHAA YacTh OMocpepsbl.

Hean 3ansaTusa: PaccMoTpeTs 3BOMIIOIUIO OMOC(hEphI, €€ COCTaBHBIE YacTU U
CBOMCTBA.
O6ocTpeHre 3KOJIOTHYECKUX OTHOIICHUM MPUPOJABl M OOIIECTBA, OCO3HAHUE

H€O6XOI[I/IMOCTI/I HUX I'apMOHHU3aIINH B ,HOHFOCpO‘lHOﬁ IICPCIICKTUBC HOCAT HC TOJIBKO
I100aJIbHBIN XapaKTCp, HO H IMPOABIIAIOTCA B JIOKAJIbHBIX 3JKOCOIHMOCHUCTCMAX,
HMMCHHO IIO3TOMY JaHHAA TEMa aKTyaJIbHAa.

Teopernueckast 4acTb

buocgepa — 310 06oMOUKa 3eMiH, COCTaB, CTPYKTypa U IHEPreTUKAa KOTOPOH
OTIPEIEISIOTCS COBOKYITHOM JIEATENbHOCTBIO dKUBBIX OPTaHU3MOB.

Cytp yuenus Bepnaackoro: Omocepa — 3TO KaueCTBEHHO CBoeoOpasHas
o0onoyka 3emiid, pa3BUTHE KOTOPOW B 3HAUYUTENBHON Mepe Ompeaessercs
NeSITEIPHOCThIO JKMBBIX OpraHu3mMoB. buocdepa mnpencraBiser coboW pe3ynbTar
B3aUMOJICHCTBUSl KUBOW M HEXKHBOWU NPUPOJBI. DJIEMEHTbl HEKHUBOU MPHUPOIBI
CBSI3aHbl BOEJMHO C TMOMOIIBIO KHUBBIX opraHu3moB. I[lo BepHaackomy, >KuBoe
BEILIECTBO — O9TO COBOKYIMHOCTh CYIIECTBOBABIIMX WJIM CYIIECTBYIOIIMUX KUBBIX
OpraHu3MOB,  SIBIIIIONIUXCS ~ MOIIHBIM  reojorudeckuM  ¢aktopoMm.  OHO
Tpancopmupyet 3Hepruto ColiHIla U 00ecreurnBaeT KPyroBopoT.

BemectBennsiii coctaB Ouocdepsl Takke paszHoobOpazeH. B.M. Bepuanckuit
BKJIFOYAET CEeMb TIJyOOKO OTJIUYHBIX U B TO K€ BpPeMsl T'€OJOTHMUECKU CBSI3aHHBIX
yacten: 1. KuBoe BemiectBo; 2. Kocnoe BemiectBo; 3. buorenHoe BemiecTBo; 4.
buokocHoe BemiectBo; 5. PaanoakTuBHBIE BemniecTBa; 6. BemiecTBo paccesHHBIX
aTOMOB (XMMUYECKHE 3JIEMEHTHI); 7. BenecTBo KOCMHUYECKOTO MPOUCXO0XKICHHUS.

CoracHO COBpPEMEHHBIM TMPEJCTABICHUS O CTPYKType Ouochepbl, OCHOBAaHHBIM
Ha uaesx B.W. Bepuanckoro, 6mocdepy kak MecTo oOUTaHUS OPTaHU3MOB BMECTE C
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CaMUMH OpTaHM3MaMH MOXKHO pa3AeluTh Ha TPU COCTABHBIE YacTU: Ta30BYIO —
atMocdepa; BomHYyI0 — Tuapocdepa; 3) kaMeHHyIo — JuTocdepa.

Tepmun «Hoocdepa» (OT rped. noos — yM, pa3ym; sphaira — 1ap), BIepBbie
BBenieH B 1927 r. Dnyapnom Jlepya. [lon «HOooChepoit» oH MOHMMaNT COBPEMEHHYIO
CTaaui0 pa3BuUTUs Ouocdepbl, BKIOYAIOIIYI0 OOIMIECTBO C  HMHIYCTPHUEH,
XO3SIMCTBEHHOU JIESITEIbHOCTBIO, SI3IKOM, PEJTUTHUEH.

Bepuanckwuii copmynupoBai 3akoH HOochephr:

buocdepa nemszbGexHo mpeBpaTuTCs B HOoochepy, T.e. B cdepy, Tae pasym
qyenoBeka OyAeT urpaTh JOMHHHPYIOIIYIO POJIb B Pa3BUTHH CUCTEMBl UYEJIOBEK—
IpUpoJIa.

Bonpocel u 3apanus
ba3oBeIi1 ypoBEHD
Haiite onpeaenenue 6uochepnl. Kakona ee ctpykrypa?
KTo BriepBbI€ BBEI B HAYKY TEPMHH «Onochepar?
OxapakTepu3yiiTe OCHOBHBIE 3Tallbl pa3BUTUSL OMOCPEPBI.
KaxkoBbl BaxkHeitue acriektsl yueHus B. . Bepnanckoro o 6uocdepe?
Kakyto ctpyktypy umeet ouochepa?
I'uapocdepa kak coctaBHas yacth Onocdepsl. Ee cBolicTBa.
ATtMocdepa kak coctaBHast yacTh Ouocdepsl. Ee cBoiicTBa.
JIutocdepa kak coctaBHas yacth Onocdeprl. Ee cBolicTBa.
Yro Takoe Hooc(hepa 1 modueMy BOSHUKIIO ATO OHATHE?
10 CdopmynupyiiTe 3aKOH HE3aMEHUMOCTH OHOCHEPHI.
11. Chopmynupyiite 3akoH Hoochepsl o BepHanackomy.

W N akowhdE

[ToBBIIEHHBIN YPOBEHD

1. Temy «2Bomronust Onocdepsl» MPEACTABUTH B BUJIC PE3CHTAIIUH.
2. Temy «CocTtaB u cTpyKTypa 6uocdepnl» NpeacTaBUTh B BUAC NPE3CHTALINH.
Cnucok JINTepaTypbl, peKOMeHAyeMblii K HCI0JIb30BAHUIO M0 TAHHOI TeMe

OcHoBHasi iMTEpaTypa:
1. TynsxoBa, O. B. Dkonorus [OnekTpoHHbIN pecypc] : yueOHoe mocodue / O. B. TynskoBa. —
DNeKTpoH. TeKCTOBHBIe nanHbie. — CapatoB : By3oBckoe oOpa3oBanue, 2014. — 181 ¢. — 2227-
8397. — Pexxum mocryma: http://www.iprbookshop.ru/21904.html
2. YenmnokoB, A. A. OOGmias ¥ mpUKIaHAs SKOJIOTH [ DIEKTPOHHBIN pecypc| : yaebHoe mocodue /
A. A. Yennoxkos, K. @. CaeBuy, JI. ®@. FOmenko ; moxa pen. K. ®. CaeBud. — DJIEKTPOH. TEKCTOBBIE
IaHHble. — MuHCK : Brimmiimas mkoia, 2014. — 655 ¢. — 978-985-06-2400-0. — Pexxum
nocryma: http://www.iprbookshop.ru/35508.html
JdomosHuTeIbHAS JIUTEpATYypa:

1. CremanoBckux, A. C. O0miast skoiorus [ DIeKTpoHHBIN pecypce] : yueOHuk s By30B / A. C.
CrenaHoOBCKUX. — DIEKTPOH. TeKcToBbIe AaHHble. — M. : OHUTU-JIAHA, 2012. — 687 c.
— 5-238-00854-6. — Pexxum nmocrtyma: http://www.iprbookshop.ru/8105.html
2. bonbmaxos, B. H. Okonorus [Onekrponnslit pecypc] : yueonuk / B. H. bonsmakos, B. B. Kauak,

B. I'. Kobepuuuenko ; mox pen. I'. B. Tarynos, FO. I'. SIpomieHko. — DIEKTPOH. TEKCTOBBIC
nanasle. — M. : Jloroc, 2013. — 504 c. — 978-5-98704-716-3. — Pexxum nocrtyma:
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HNHTepHET-pecypehbl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuteTcKast OMOIHOTEKA OHIIAHHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTajaor acCOIHAINN JICKTPOHHBIX OMOIMOTEK
y4eOHbIX 3aBenieHuit u opranuzaruii CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

6 http://ecograde.bio.msu.ru — Mudopmannonnas cucrema «DyHaaMeHTaIbHBIC TPOOIEMBI

OLCHKU COCTOAHUA SKOCUCTEM U 3KOJIOTHMYCCKOTI0O HOPMUPOBAHU A

IIpakTueckoe 3anstue 4. buocdepa. Kpyrosopor BemecTB B 0uocdepe

Hean 3ansaTusa: PaccMoTpeTh 3BoIIIOIMIO OMOC(hEphl, €€ COCTaBHBIE YacTU U
CBOMCTBA.

ObocTpeHne JKOJIOrMYECKUX OTHOLIEHWM IPHUPOJbI U OOIIECTBA, OCO3HAHME
HEO0OXOJAMMOCTH MX FapMOHHU3AIUHU B JIOJITOCPOYHOU MEPCIEKTHUBE HOCIT HE TOJIBKO
rJI00aNbHBIA  XapakTep, HO M TNPOSBISAIOTCS B JIOKAIbHBIX 3KOCOLHMOCHUCTEMAX,
MMEHHO NIO3TOMY JIaHHAs TEMa aKTyaJIbHA.

Teopernueckast 4acTb

Kpyeosopom 6ewjecmé — MHOTOKpaTHOE ydYacTHe BEIIECTB B MpoIleccax,
npoTekaroumx B atMmocdepe, nurochepe u rugpocdepe, B TOM YUCIE B TE€X CIIOSX,
KOTOpBIE BXOJIST B OMOC(epy TUTaHEThI, IPU HETPEPHIBHOM ITOTOKE IHEPTHUH.

Conneunast sHeprusi oOecreynMBaeT Ha 3emiie JBa KPYyroBOpOTa BEIIECTB:
OOMBIION (FE€OJIOTUUECKU WM aOMOTUYECKU) W Mayblii (OMOreOXMMUYECKHH,
OMOTUYECKUIA, OMOJIOTHUYSCKUT).

bosbmioil KpyroBopoT BEIIECTB — TMOCTOSHHO IOBTOPSIIOIIMICA IPOLIECC
COBMECTHOTO, B3aMMOCBSI3aHHOTO TMPEBpAICHUS W TEPEMEIICHHUS BEIIECTB B
npuposie. B OCHOBE T€0JOrMUECKOro KPYroBOpPOTa JIGKHT TMPOIECC IMepeHoca
BCIIECTB, B OCHOBHOM MHWHEPAIBHBIX COCIWHCHHUH, W3 OJHOTO MECTO B JIPyroe, B
macmTabax miaHetel. Haunbosnee oOTYETIMBO STOT KPYrOBOPOT MPOSBISETCS B
IUPKYJIAIIMM  BO3AYIIHBIX MAacC MW BOJBI, TaKkKe OH oOO0ecleuynBaeT IEePeHOC
MUHEPAJIbHBIX COCIMHEHUN B Macitabe Bcei Omochepbl. CHUMBOIOM OONBIIOTO
KPYTOBOPOTa BEIIECTB SBISETCS CIUPalb, @ HE KPYT. DTO 03HAYAET, YTO HOBBINA IIUKII
KPYroBOpPOTa HE MOBTOPSET B TOYHOCTH CTAphI, a BHOCUT YTO-TO HOBOE, YTO CO
BpEMEHEM MPUBOINT K BEChbMa 3HAYUTEITLHBIM U3MECHCHUSIM.

Buonocuueckuii kpy2oeopom eewjecms — 3TO KPYroBOPOT, MPEICTaBIISIOLIHI
co0Ol eAMHCTBO MPOIECCOB AKKYMYJISIIMU AJIEMEHTOB B JKHBBIX OpraHW3Max H
MUHEpaIN3allii B pe3yJbTaTe Pa3IokKEHUsI OTMEPIITUX OpraHu3MoB. bronornyeckue
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IUKJIbI 00YCIIOBJIEHBI KU3HEIEATEIbHOCTBIO OPraHU3MOB: UX MUTAHUEM, MMUILEBBIMU
CBSA3AMH, POCTOM, Pa3MHOXEHUEM, JBH)XXCHUEM, CMEPTBIO, Pa3JIOKEHUEM,
MUHepann3anred. Ha maHHbIM KpyroBOpPOT pacXxoAyeTcsi OY€Hb Majoe KOJIMYECTBO
sHepruu ConHua (MeHbllle OAHOrO MpoleHTa). OH COCTOMT U3 KPYroBOPOTOB
yriaepoaa, kuciopona, pocdopa, a3ora, cepsl u ap. Takum o0pa3zom, BCe XUMUUYECKHUE
AJIEMEHTHl YYAaCTBYIOT Kak B OOJBIIOM, TaK W MajoOM KpPYroBOpPOTE BEIIECTB,
nepeMenasich 3 abMOTUUECKON CPE/Ibl B )KUBBIE OPraHU3MbI U 00paTHO, 00pa3yst TeM
caMbIM OMOr€OXUMUYECKHUE LIUKIIBI.
Bonpocel u 3aganus:

ba3oBblil ypOoBEHB

1. Yro Takoe KpyroBOpOT BEIIECTB?

2. Yem oTimuaercs OOJBIION U MaJIbIi KPYTOBOPOTHI BEIIECTB?

3. Oxapakrepusyiite OOJBIION (TCONOTUYECKUI WU aOUOTHYECKH) KPYTrOBOPOT
BEIIIECTB — BOJIbI, yriepoaa, pocdopa.

4. OxapaxkTepusyite Mayblii (OMOTC€OXUMUUYECKUN, OMOTUYECKUM, OMOTOTHYECKUI)
KpYrOBOPOT BEIIECTB — YIJiepoJia, a3ota, pocdopa, cephl.

5. Kak BiusietT yenoBek Ha OMOT€OXUMUYECKUN KPyrOBOPOT?

Cnucok JINTepaTyphbl, peKOMeHyeMblii K HCI0JIb30BAHMIO 10 TAHHO TeMe
OcHoBHas IuTEpaTypa:
1. TynsakoBa, O. B. Dkomiorus [DnekTpoHHEIH pecypc] : yauedHnoe nocooue / O. B. Tynsakopa. —
DneKTpoH. TeKCTOBbIe nanHbie. — CapatoB : By3oBckoe o6pasoBanue, 2014. — 181 ¢. — 2227-
8397. — Pexxum mocryma: http://www.iprbookshop.ru/21904.html
2. YennokoB, A. A. O0Imas ¥ MpUKIIaIHAS SKOJOTHS [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue /
A. A. Yennoxkos, K. @. CaeBuy, JI. ®@. FOmenko ; mox pen. K. @. CaeBud. — DJIEKTPOH. TEKCTOBBIE
IaHHble. — MuHCK : Briiiniasg mikoia, 2014, — 655 ¢. — 978-985-06-2400-0. — Pexxum
noctyna: http://www.iprbookshop.ru/35508.html
JlomoJIHNTeIbHAS JINTEPaTypa:

1. CrenanoBckux, A. C. O0mias skonorus [DIeKTpoHHbIH pecypc] : yueOHuK ais By30B / A. C.
CrenaHoBCKUX. — DNEKTpOH. TekcToBble naHHble. — M. : OHUTU-JJAHA, 2012. — 687 c.
— 5-238-00854-6. — Pesxxum moctyma: http://www.iprbookshop.ru/8105.html

2. Bomwemakos, B. H. Dkonorus [Dnekrponnslit pecypc] : yaeonuk / B. H. bonsmakos, B. B. Kauak,

B. I'. Kobepuuuenko ; moxa pex. I'. B. Tsarynos, 1O. I'. fIpomienko. — D1eKTPOH. TEKCTOBBIE
nannbie. — M. : Jloroc, 2013. — 504 ¢. — 978-5-98704-716-3. — Pexxum goctyna:
http://www.iprbookshop.ru/14327.html

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOE OKHO JOCTYyIa K 00pa30BaTEILHBIM Pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTcKas OMOIMOTEKa OHIIANHY.

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

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

6 http://ecograde.bio.msu.ru — Mupopmarmonnas cucrema «DyHIaMeHTaTbHbBIC TPOOIEMBI
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OLCHKU COCTOSAHUSA SKOCUCTEM U 3KOJIOTUYCCKOTO HOPMUPOBAHUA»

TEMA 2. OCHOBBI IPUKJIATHOM SKOJIOT U
IIpakTH4yeckoe 3aHsiTHE 5. AHTPONOreHHOe 3arpsi3HeHue Ouocdepsbl.
IMonsaTHe U KI1accupuKanusa 3arpsi3HEHUN OKpyxaoumei cpeasbl. Oo0mas
XapaKTepUCTHKA HCTOYHUKOB 3arpsi3HEeHH s
Henb 3ansaTusi: PaccMOTpeTh BO3MOJKHBIE BHJABI 3arpsA3HEHUNM M UX
BO3JICVICTBHE HA )XUBOU OPraHU3M.

Herpamauus Ouocdepsl SBISIETCA OJHUM W3 OTPULATENBHBIX MOCIEACTBUNA
XO3MCTBEHHOMU AEATEIBHOCTU YENOBEKA. [I[pOMBIIIEHHOE U CETBCKOXO35IMCTBEHHOE
IIPOU3BOJACTBA  OOYCJIOBIMBAaIOT WHTEHCUBHOE  AHTPOIIOIEHHOE  3arps3HEHHE
IIPUPOJHOM CpElbl, KOTOPOE OTPAXKACTCA HAa COCTOSHUU MOIYJISALMM PacTEHUU M
KUBOTHBIX, & TaKX€ Ha COCTOSHHUM 310pOBbA JIOJAeH. MHorue BellecTBa,
3arpsI3HAIOLINE OKPYKAIOLIYIO Cpefy, 001a1atoT 0coObIMU (hOpMaMu TOPAKAIOIIETO
IEUCTBUSL -  TEpaTOT€HHbIM, HMMYHOJECIPECCUBHBIM, 3MOPHOTOKCUYECKHM,
KAHIIEPOI€HHBbIM U MYTareHHbIM. B CBSI3U ¢ 3TUM OAHOW M3 LUEHTPAIbHBIX MPOOJIEM
DKOJIOTMM SBJISETCS OLEHKAa M PEryJIMpOBAHME YPOBHEW pAa3jIMYHBIX BHJIOB
3arpsA3HEHHUN Ha OKPYKAIOUIyIo cpeabl. IMEHHO MO3TOMY TeEMa BECHMA AKTYAJIbHA.

Teoperuyeckasi 4acTh

3aepszneHue — NPUBHECEHUE B KAKYIO-THMOO 3KOCUCTEMY, HE CBOMCTBEHHBIX €M
KUBBIX WJIM HEXKHBBIX KOMIIOHEHTOB, (DU3WYECKUX WJIU CTPYKTYPHBIX H3MEHECHUH,
HapylIalolUX WKW MPEphIBAIOIIMX MPOIECChl KPYroBOpoTa M OOMEHa BEIIECTB,
MPUBOJIAIINE K CHWIKEHHUIO MPOAYKTUBHOCTH WM PA3PYIICHUIO 0 YKOJIOTUYECKOU
CHUCTEMBL.

ITo mpoUCXOXKICHUIO BBIJETSIOT:

— ©CTECTBEHHO€ 3arps3HCHHE, BO3HUKIIEE B pe3ylbTaTe MOPUPOIHBIX
IIPOLIECCOB (JIECHBIX TOXKAapOB, M3BEP)KECHUsI BYJIKAHOB, BBIBETPUBAHHUS U Tp.), 0e3
BIIMSIHUS YEJIOBEKA;

— AHTPOIIOTE€HHOE 3arpsi3HEHUE, SBISIOUIECECS PE3YJIbTaTOM JEATEIbHOCTH
YyeJIoBeKa, MHOTa M0 MaciTabaM BO3ACHCTBUS IPEBOCXO/IAIIECE €CTECTBEHHOE.

[To macmTabamM W pacmpOCTPAaHEHUIO 3arpsi3HEHHUE MOXET OBITh JIOKAJIbHBIM
(MECTHBIM), PETUOHATBHBIM U TJIOOATHHBIM.

ITo Bumam 3arpsA3HEHUN BBIJICIISIOT:

— UHIPEIMEHTHOE (XMMUYECKOE);

— mapaMmeTpudeckoe ((hu3udecKoe);

— OuoreHeTnyeckoe (OMOJIOTHUECKOE) 3arpsI3HCHHE;



— CTalMaJIbHO-IECTPYKLIMOHHOE  3arpsA3HEHUe,  MpeAcTaBisiiomee  coboit
M3MEHEHUE JIaHAMAPTOB U AKOCUCTEM B TIPOIIECCe TPUPOIOTIOIH30BAHNUS .

1. Xumuueckoe (unepeouenmmuoe) 3aepsizHerue — IPUBHECEHUE B OKPYKAIOITYIO
Cpeloy BEIeCTB, HECBOMCTBEHHBIX € IO CBOEMY XHUMHUYECKOMY COCTaBy WU
NPUCYTCTBYIOIIMX B HEW B OUE€Hb OOJIBIIUX KOJIMYECTBAX.

2. Quzuueckoe (napamempuveckoe) 3azpsizHeHue — U3MEHEHHUE e€CTECTBEHHOIO
¢dusnueckoro coctosiHus cpesibl. OHO BKIIIOYAET: TEIJIOBOE (TEPMalIbHOE); ITyMOBOE
(BUOpALIMOHHOE); CBETOBOE; PAIMOAKTUBHOE; IJIEKTPOMATHUTHOE.

2. buonoeuuecxoe 3acpsaznenue — 5TO TPUBHECEHHWE B OSKOCHUCTEMBI HE
CBOMCTBEHHBIX (YUYXKIIbIX) UM IKHUBOTHBIX (300T€HHOE 3arpsi3HEHUE), PACTCHUM
(¢uTorenHoe) U MUKpOOPraHU3MOB (MOKPOOOTEHHOE).

1. Ucmounuxu 3aepsasnenus ammocgepeol.

3aepsasnenue ammocgeprnozo 6030yxa — HTO HU3MEHEHHE €ro cocraBa u
CBOWCTB, KOTOpOE OKa3bIBacT HEOIArONMpUATHOE BO3/ACHCTBHE HA 3I0POBbE UEIOBEKA,
’KUBOTHBIX, PACTEHUI 1 SKOCUCTEM B LIETIOM.

VicTouyHUKY 3arps3HEHHS BO3/IyXa UMEIOT CIIEIYIONIYIO KIaCCU(PUKALINIO:

1. ITo Ha3HauyeHUIO:

— TEXHOJIOTMYECKHE — COJEpIKaIlMe XBOCTOBBIE ra3bl MOCIE yJIAaBIUBAaHUS Ha
pPEKyIepaIMoHHbIX, a0COPOIIMOHHBIX, aJCOPOIMOHHBIX W JIPYTUX YCTaHOBKax, a
TaK)K€ TPOJYBOUYHBIE Ta3bl M3 amnmaparoB, YCTPOMCTB M YCTAHOBOK (ISl ATHUX
BbIOPOCOB XapaKTEPHbI BHICOKHE KOHIIEHTPAIMN BPEIHBIX BELIECTB U Majble 00bEMBI
yAaIsIeMOr0 BO3/yXa);

— BEHTWISILIMOHHBIE BBIOPOCHI — MPEACTABISAIOT COOOM MECTHBIE OTCOCHI OT
o0opy0oBaHusl U OOICOOMEHHYIO BBITSIKKY.

2. 1o MecTy pacnoyioKEeHUS:

— HE3aTEHEHHBIC WJIM BBICOKHE — HAXOJAIIUECS B 30HE Hele(pOpMUPOBAHHOTO
BETPOBOTO TMOTOKa (BBICOKME TpyObl, TOYEYHbIE WCTOUYHUKH, YJAJSIOIINE
3arpsi3HEHUS] Ha BBICOTY, NMPEBBIILAONIYIO B 2,5 pa3a BBICOTY IPOU3BOJCTBEHHOIO
371aHus);

— 3aTCHEHHbIC WM HU3KHE — PACIIONIOKEHHBIE Ha BBICOTE B 2,5 pa3a MEHBIIE
BBICOTHI ITPOU3BOJICTBEHHOTO 3/IaHUS;

— Ha3eMHble — HaxoJdluecss BOJM3M 3€MHOM TOBEPXHOCTH (OTKPHITO
pacrojoKEeHHOE TEXHOJOTMYecKoe 000pYyAOBaHME, KOJIOIIbI, MPOU3BOJCTBEHHBIE
KaHAJIM3AIMU, TPOJIMTHIE TOKCHYHBIC BEIIECTBA, OTKPBITO XPAHAIIUECS OTXO/IbI
MIPOU3BOJICTBA).

3. ITo reomeTpudeckoii popme:

— ToYeuHble (IIaXThl, TPYObI, KPBILIIHBIE BEHTUIIATOPHI);

— JUHEHbIe (OTKPBIThIE OKHA, a’pallMoHHbIe (OHApH, OJIM3KO pa3MelleHHbIE
BBITSKHBIC TAXTHI U (haKeJIbl).

4. ITo pexxumy pabOTHI:

— HENPEPBIBHOTO JICWCTBUS;

— TIEPUOAUYECKOTO JCWCTBUS,;



— MTHOBEHHBIE — BBIOPOCHI, PU KOTOPBIX 3arpsi3HEHUE PACTIPOCTpaHseTCs 3a
JOJIM CEKYHJIbl TMOPOM Ha 3HAYUTENIbHYIO BBICOTY (IIPOMCXOAST NPH B3PBIBHBIX
paboTax ¥ aBapUIMHBIX CUTYaIIUAX ).

— 3aIMOBbIE — BBIOPOCHI, MPU KOTOPBIX 32 KOPOTKUN MPOMEKYTOK BPEMEHU B
BO3/IyX MOCTYIMAET OOJIbIIIOE KOJIMYECTBO BPEAHBIX BEIIECTB (BO3MOXKHBI ITPU aBAPUSIX
U CKUTAHUHM OBICTPOTOPSIIUX OTXOAOB MPOU3BOJACTBA HA CIEIMANIBHBIX TUIOMIAJKAX
JUTSL UX YHUYTOXKCHUS).

5. [1o manbHOCTH pacpOCTPaHEHUS:

— BHYTPUIUIOIIAJOYHbIE — MPOUCXOJAT, KOI/Ia 3arpsA3HEHUs, BbIOpAachIBa€Mble
B BO3JYIIHBIN OacceiiH, 00pa3yloT BBICOKHE KOHIIEHTPALMU TOJIBKO HAa TEPPUTOPUU
MIPOMBINUICHHON IUIOMIAAKU, a 3arpsA3HEHUN B JKWIIBIX palloHaX HE MPOUCXOAUT (st
JAHHBIX BBIOPOCOB MPEIyCMATPUBAIOT CAHUTAPHO-3ALIUTHYIO 30HY OOJIBIIUX
pasMepoB);

— BHEIUIOLIAJOYHBIE — IPOUCXOMAT, KOTJa 3arpsA3HEHUS IOTCHIHMAIBHO
CIOCOOHBI CO37aBaTh BBICOKME KOHILIEHTPAlMM Ha TEPPUTOPUHU KHWIOTO pailoHa
(nopsinka [TJIK nmst Bo3myxa HaceneHHBIX TyHKTOB).

2. Ucmounuku 3azpsazuenus cuopocgepbi.

3acpsasnenue 600oemo — 3TO CHIDKEHHE WX (QYHKUMHA B Ounochepe u
AKOJIOTUYECKOTO 3HAYEHUS B PE3yNbTaTe MOCTYIUICHHUS] B HUX BPEIHBIX BEILECTB.

Cmounsie 600bl — 3TO BOJAbI, OTBOJIUMBIE TIOCII€ MUCIIOIb30BaHUS B OBITOBOW M
MIPOU3BOICTBEHHOM JIEATETbHOCTH YEJIOBEKA.

PaccmoTpum 6osiee moapoOHO UCTOUHUKHU 3arpsi3HEHHS] BOJHOTO OaccelHa.

1. ATmochepHbIe BOIbI

2. I'opoackue CTOYHbBIE BOJBI

3. CenbCKOXO0351ICTBEHHBIE BOJIBI
4. IIpoMBILITIEHHBIE CTOYHBIE BOJBI

3. Ucmounuku 3aepaznenus aumocgepul.

HcTounnkaMu 3arpsi3sHEHUs! IUTOC(EPHI ABIISIOTCS:

1. beiTOBBIE mpeanpuATHs © JOMa. 37e€Chb B KadyecTBE 3arps3HUTENEH
BBICTyHIaeT OBITOBOM MyCOp, MyCOp Mara3uHOB, OOJbHHI], MPEIMEThl JOMAIIHEro
oonxona;

2. Cenbckoe XO034MCTBO. B  KayecTBe 3arpsA3HUATENIEH  BBICTYNAIOT
AIOXUMHKATBI, OTXO/IbI )KUBOTHOBOJICTBA U CEJIbCKOXO3I1CTBEHHOW MPOIYKIIHH;

3. Temnosnepretuka. Kpome oOGpa3zoBaHusi OOJBIIOTO KOJIMYECTBA IIaMa U
30Jbl, TPU CXKUTAHUM KaMEHHOIO VIJs BBIACNAIOTCS B aTMocdepy caxa,
HECTOPEBIIME YaCTHUIbl, OKCHJBI CEPbl, KOTOPHIE TMOCTENEHHO OCAXJAIOTCS Ha
MOBEPXHOCTH MOYBBI;

4. Tpaucnopt. Ilpu pabore nBuratess BHYTPEHHETO CropaHUsi 00pa3yroTcs
OKCHJbI a30Ta, CBHUHEL, YIJIEBOJOPOABI M APYIHE BELIECTBA, KOTOPHIE OCENAIOT Ha
MIOBEPXHOCTh TIOYBBl WJIM IIOTJIOIIAOTCS PAaCTEHHAMH. A TIOCIE€ pPAacTeHWil, B
pe3ynbTaTe KpyroBopoTa, MO MHILEBOM LENU 3arpsA3HSAOIIAE BEIIECTBA MOIMAJA0T B
MOYBY;

5. IIpoMblIUIEHHBIE NPEANPUATUSA. 3arpsi3HEHHs] IOYBbI IMPOUCXOAUT B
OOJbIIEH CTENEHW OT NPEANPUATANR METALTYprud (COJMM IBETHBIX U TSHKENbIX



METaJIJIOB), MAIIMHOCTPOEHUs (IIMaHWbI, COCJAUHEHUS MBIIIbsKa, OepUILIHS),
MIPOU3BOCTBO 1acTMacc (6eH3zo, denon), TEJUTIOJIO3HO -0 yMa)KHOM
MPOMBINIJICHHOCTH ((PEHOIBI, METaHOJI, CKUTTUAAP).

Bonpocel 1 3a1anust:

ba3oBblli ypOBEHB

1. Yro Takoe aHTPOIIOr€HHOE BO3/IEUCTBHE?

2. IlpuBeaure KIacCU(PUKALMIO aHTPOIOTEHHOTO BO3ICHCTBUSI.

3. Uro Takoe 3arpsizHeHue?

4. IlpuBenute kiaccupuKaluioo 3arpsi3HeHuil. OxapakTepu3yuTre KaKIplii BUA
3arpsA3HCHUN.

5. OxapakTepu3yiTe HCTOUHUKHU 3arpsI3HEHUS aTMOC(EPBI.

6. OxapakTepu3yiTe HCTOUHUKHU 3arpsi3HEHUS TUAPOCHEPBI.

7. OxapakTepu3yiTe UICTOYHUKH 3arps3HEHUS JTUTOCHEPHI.

[1oBBIIIEHHBIN YPOBEHB

1. CocTaBUTh OI0K-CXEMY, OTPAKAIOUIYIO KJIACCU(DUKAIUIO 3arpsI3HEHHIM.
Cnmcok JimTeparypbl, peKOMeHAyeMblil K HCIO0JIb30BAHNIO 10 JAHHOM Teme

OcHoBHas IuTEpaTypa:
1. TynsakoBa, O. B. Dkomiorus [DnekTpoHHEIH pecypc] : yuedHnoe nocooue / O. B. Tynsakosa. —
DneKTpoH. TeKCTOBbIe nanHble. — CapatoB : By3oBckoe o6pasoBanue, 2014. — 181 c. — 2227-
8397. — Pexum mocryma: http://www.iprbookshop.ru/21904.html
2. Yennokos, A. A. OO11as ¥ MpUKJIaHAS IKOJIOTUs [ DIEKTPOHHBIN pecypce] : yueOHoe mocobue /
A. A. Yennoxkos, K. @. Caesuy, JI. ®@. IOmenko ; mox pex. K. ®. CaeBud. — DIIEKTPOH. TEKCTOBBIC
IaHHble. — MuHCK : Briiiniasg mikoia, 2014, — 655 ¢. — 978-985-06-2400-0. — Pexxum
noctyna: http://www.iprbookshop.ru/35508.html
JonotHUTEILHAS JIUTEpPaTypa:

1. CrenanoBckux, A. C. O0mias skonorus [ DIeKTpoHHBIH pecypc] : yueOHuK ais By30B / A. C.
CrenaHoBCcKuX. — DJEKTpOH. TekcToBble naHHbie. — M. : OHUTU-JJAHA, 2012. — 687 c.
— 5-238-00854-6. — Pexxum gocryma: http://www.iprbookshop.ru/8105.html
2. bonbmaxos, B. H. Okonorus [Onekrponnslit pecypc] : yue6nuk / B. H. bonsmakos, B. B. Kauak,
B. I'. Kobepuuuenko ; moxa pex. I'. B. Tsarynos, 1O. I'. fIpomienko. — D1EKTPOH. TEKCTOBBIE
nanasle. — M. : Jloroc, 2013. — 504 c. — 978-5-98704-716-3. — Pexum nocryma:
http://www.iprbookshop.ru/14327.html

HNHuTepHeT-pecypcenl:
1 http://window.edu.ru/ — emuHOE OKHO OCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckas OMOIMOTEKa OHIIANHY.

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

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

6 http://ecograde.bio.msu.ru — Mupopmanmonnas cucrema «OyHIaMeHTaIbHBIE TPOOIEMBI
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IIpakTnyeckoe 3ansiTHEe 6. AHTPONOreHHOe 3arpsi3HeHne Ouocdepsl.
OcCHOBHBIC HCTOYHNKHM 3arpsi3HeHus1 Ouocdepsl. I'J100aabHbIE POOIEMBI
JIKOJIOTUH

Heap 3aHaTHA: PaccMOTpeTh OCHOBHBIE HCTOYHUKHM 3arpsA3HEHUM M UX
BO3/CIICTBHE Ha JKUBOM OpraHU3M, OCHOBHBIE TIJIOOaJdbHBIE SKOJOIMYECKHE
poOJIEMbl U MEPOIIPUSTHS 110 BO3MOKHOMY CHIXKEHHUIO 3arpsi3HEHUHN IPUPOIBL.

Herpananusi 6uocepsl SBIsIETCS OJHUM M3 OTPULATEIBHBIX MOCIEACTBUI
XO3SIMCTBEHHOW JIESATENBHOCTH 4elIOBEKA. [[pOMBINIIIEHHOE M CETBbCKOXO3SIMCTBEHHOE
MPOU3BOJICTBA  OOYCIIOBIIMBAIOT  HWHTEHCHMBHOE  AHTPOIOIEHHOE  3arpsi3HECHHE
MIPUPOJHON CPEIBI, KOTOPOE OTPAKAETCA HA COCTOSHUM TMOIMYJSALUNA PACTEHUN WU
JKABOTHBIX, a TaKX€ Ha COCTOSHMM 3I0pOBbi JoAcH. MHOrme BelIeCTBa,
3arpsI3HSIONINE OKPYKAIOUIYIO Cpelly, 00J1a1aloT 0coObIMU (hopMaMU MOPAKAOIIETO
JNEUCTBUA -  TEPaTOreHHBIM, HWMMYHOJICTIPECCUBHBIM,  AMOPHOTOKCUYECKUM,
KaHIIEPOT€HHBIM U MyTareHHbIM. B CBS3U ¢ ATUM OJHON U3 IEHTPAIBHBIX MPOOIEM
DKOJIOTUH SIBISETCS OLEHKA W PEryJUPOBAHHE YPOBHEW PA3JIMYHBIX BHUIOB
3arpsi3HEHUN Ha OKPYXKAKOUIyIo cpebl. IMEHHO mMO3TOMY TEMa BEChbMa aAKTYaJIbHA.

Teopernueckast 4acTb

PaccmoTpu 6osiee mOApOOHO Ka)blii MCTOYHUK 3arpsi3HEHUS] OKpYXKaroIllei
Cpebl.

1. I'opHonoObIBawIasi  NPOMBINLICHHOCTb.  [IpakTMueckn  Bce
MUHEpaJIbHBIE PECYpChl OTHOCSTCS K HEBO30OHOBUMBIM M  COBPEMEHHOMU
IIPOMBIIIVICHHOCTBIO UCTIOJB3YIOTCS HE TMOJHOCTBhIO. B OOJBIIMHCTBE CTpaH
OCTaeTcsl B HEJpax WK BbIOpackiBaeTcsi B OTBaNbI 12-15% pya 4epHBIX U IIBETHBIX
MeTaiioB. Tak Ha3pIBa€MbI€ MJIAHOBBIE TOTEPU KAMEHHOTO YISl COCTaBISAIOT 45%,
Hehptn — 56%. Ilpu pa3paboTke MOIMMETAIUIMYECKUX Py M3 HUX, OOBIYHO,
M3BJICKAIOTCSl OJWH-JBA METala, a OCTaJbHbIE COIMYTCTBYIOIIME METAILIbI
BbIOpPACHIBAIOTCS] BMECTE C BMelIatonieil mopogoi. Ilpu goObue kanuiHbIX conei u
cmrobl B oTBaNIax ocraercs 10 80% ChIpbA.

2. Tennosnepreruka. Vctounnkamu OONBIIOTO KOJUYECTBA aTMOC(EpHBIX
BBEIOPOCOB U TBEPIBIX OTXOJI0B B TEIUIOPHEPTETUKE  SIBJISIIOTCS
TEIJIOAJICKTPOCTAHIINU, MPOMBIIIJICHHBIE U KOMMYHaJIbHBIC MPEANpUITHS, padoTa
KOTOPBIX HEMOCPEACTBEHHO CBS3aHA CO CXKATaHueMm ToruBa. (OCHOBHBIMHU
HMCTOYHMKAMU DHEPTUU B HACTOSIINEE BpeMs W Ha Onmmxkaiiiiee Oymyinee ocraercs
OpraHWYeCKOEe TOIUIUBO — YIroJib, HEe(Th, MPUPOIHBIA Tra3, ApeBecHHA U TOPQ.
TernoBble AJEKTPOCTAHIIMKM BHIOPACHIBAIOT B aTMochepy AbIM, 0Opa3yroIIHiics B
pe3yabTaTe C)KUTaHUs TBEPAOTO M KUAKOTO TOILIUBA.

3. ATOMHasi NPOMBIILJIEHHOCTh. ICTOUHUKN 3arpsi3HEHHs] aTMoc]epbl
TOKCUYHBIMM BEIIECTBAMHU Ha aTOMHBIX AEKTpocTaHIUIX (ADC) —paanoakTUBHBIN
101, paInOaKTUBHBIE HHEPTHBIE Ta3bl U a3PO30JIH.



4. Merta/utyprudeckasi NpOMbIILIEHHOCTb. OJHO M3 TEPBBIX MECT IO
o0BeMy 3arps3HEHHi, BHIOpachIBaeMbIX B Omocdepy, SBISETCS YepHas U LBETHAs
METAJLTyprus, METa/N1I000padaThIBAIOIAsl TPOMBIIILICHHOCTD.

5. XumMunyeckasi NpoMbIILIEHHOCTh. K 3T0#t oTpaciu oTHOCHTCS OObIast
rpynna npeanpustaid. CocTaB MPOMBIILIICHHBIX BBIOPOCOB OT MPEANPUITHI
XUMHUYECKON MPOMBIIIUIEHHOCTH Pa3Ho00pa3eH U TokchuueH. K HUM MOXHO OTHECTH:
OKCHJ| YIJepoAa, OKCHABI a30Ta, CEPHHUCTbIE COEAMHEHUS (AMOKCHJ CEephl,
CEPOBOJOPOA, CEPOYTIEPO]), OPraHUYECKUE PACTBOPUTEIM, AMHUHBI, albJECTUIBL,
XJIOp U €ro MPOU3BOAHbBIE, ITMAaHOBOOPOA, pTopuabl, coenqunenus docdopa, pTyTh
u JIp.

6. HedgrenoObiBaromas, HegrenepepadarbiBaoias U HeprexuMudecKasi
NPOMBIILIEHHOCTb.

XapakTepHBIMH 3arpsI3HAIOLIMME BELIECTBAaMU, 00pa3yroIIUMHKCS B MPOLIECCEe
n00bIYM HE(PTH, SABJISIOTCS YTIEBOAOPOJIBI U OKCHUJI yIiepoja. 3HaYUTeIbHAs 4acThb
3arpsi3HEHHMI NOCTYINAET B BO3AYIIHBIA OacCeiH MpHU CKUTAaHUM HE(TIHOIO rasa B
dakenax. Ha HedTenepepadaThIBAIOIUX MPEATPUATUIX OCHOBHBIMU
3arpsi3HSIOLIMMU  BEUIECTBaMHU, BbIOpAachIBa€MbIMM B  BO3IYILIHBIA  OacceiiH,
ABJISIFOTCSL YTJIEBOJOPOABI U JIETYYHE OPraHUYECKUE COEIMHEHHsSI, THUOKCH]I CEpHlI,
OKCHJ| yriepoja, okcuabl a3ora. CepHas KHUCJIOTa, HCIOJIb3yemas B OOJBIIMX
KOJINYECTBaX B HEPTEXUMUM, — OJUH M3 HAMOoJiee BPEAHBIX ISl OKpYXKaroliei
cpenpl 0TX0/10B HedrenepepaboTku. Perenepaiusi oTpabOTaHHON CEpHOM KHCIIOTHI
TEXHOJIOTMUECKU OYEHb CJI0)KHA U OOXOAMUTCA JIOPOro, YeM MOJIYyYEHHE YHUCTOU
cepHOl KUCIOTHL. [103TOMY CEpHOKUCIOTHBIE OTXO0/1bI OOBIYHO CIIMBAIOTCS B OBpary,
TOpHBbIE BBHIPAOOTKH, a MpU Maiblx KoHIeHTpauusax H»SOs, — B peku, oTpaBisis u
3arpsA3Hss MOYBBI M MOBEPXHOCTHBIE BOJBI. Y THJIM3ALUSI CEPHOKUCIOTHBIX OTXO/I0OB
— CIJIO’KHAs XO3sIiiCTBeHHast poliema.

8. CeibCKOX0351HICTBEHHOE 3aTrPSA3HEHUE.

OCHOBHBIMM HMCTOYHMKAMH 3arps3HEHUS] OKpYKaloled Cpellbl B CEIbCKOM
XO35IUCTBE SIBJIAIOTCS. MHUHEPAJIbHBIE, OPraHUYecKHe YAOOpPEHUS M TECTULIMIBI.
[ToMuMO 3TOr0, BOJOEMBI 3arpsI3HSIOT CeNbCKOXO3AUCMEEHHbIE CMOKU — 3TO CTOKH
KUBOTHOBOJIYECKUX KOMIUIEKCOB U CTOKHM, OOpasyeMble TMpU BBIMBIBAHUH
arpOXMMHKAaTOB M MHHEPAIbHBIX YyIOOpEeHMH 3a mpeAesbl MaxOTHOrO Clos B
MOBEPXHOCTHbIE  BOAbL.  [Ins ~ KMBOTHOBOJYECKUX  CTOKOB  XapaKTEpPHO
OakTepuaibHOE M OPraHWYEeCKOE 3arpsA3HEHHE PpACTUTENBHOTO U KUBOTHOTO
MIPOUCXOXKJICHHUS], a TAKKE 3arpA3HEHUE AMMHUAYHBIMU COEUHEHUSIMU.

OT uCHONB30BaHUS MUHEPAIBHBIX W OPTaHUYECKHX YIOOPECHH 3aBUCHUT
MIPOJIYKTUBHOCTh CEJIbCKOTO  XO35KCTBA. Munepanvnvle yoobpenus — 3TO
HEOpraHMYecKre BellecTBa (IJIaBHBIM 00pa3oM COJIM), cofepkKaline HeoOX0IuMble
JUISl PAaCTEHUM 3JIEMEHTHI TUTAHMUSL.

9. IIpoMBILUIEHHOCTh CTPOUTENBbHBIX MaTepuanoB. IIpousBoacTBa
[EMEHTAa W CTPOUTENbHBIX MAaTEPUAJIOB OTJIMYAIOTCS OOJBIIMM pazHOOOpa3zueM
aTMOC(epHbIX  BBHIOPOCOB. (OCHOBHBIE  TEXHOJOTMYECKHE MPOLECChl  ITHUX
OPOU3BOJICTB — U3MeENIbYEHUEe, TepMHuueckass oOpaboTka mnonydaOpukaroB u
IPOJIYKTOB, KOTOPHIE COMPOBOXKAAIOTCSA BHIOPOCOM OOJIBIIOTO KOJUYECTBA MbUIA U



B3BEILIEHHBIX YacTULl B BO3AYyLIHBIM OacceiiH. Hanpumep, npu npoussonactse 1 1
u3BecTy Bbiaensercs 200 Kr mbUTd, a IPU HOJYYEHHH | T CTPOUTENBHOIO THIICa —
140 xr meumm.  OTXopsumye rasbl IMPOU3BOACTBA CTPOUTENBHBIX MaTEPHAIOB
colepaKaT OKCUIBI YITIEpOa, CEphl, a30Ta, YIICBOAOPOIBI U JIP.

10. KommyHanbHOEe XO03MCTBO ropoaoB. KoOMMyHaJIIBHOE XO35MCTBO
rOpPOJIOB HECET B C€0€ )KUIKUE OTXO/IBI (CO CTOYHBIMU BOJAAMM) U TBEP/BIE.

Ilapuuxosviii 3¢hghexm — sBIECHUE TOBBIINICHUA CpeIHEH TeMIepaTypsl
aTMoc(epsl 3a CuUeT YBEIMYEHHUS KOHIIGHTpAllMM B HEW MapHUKOBBIX Ta3oB. K
INAapHUKOBBIM Ta3aM OTHOCSATCSA: BOJSHBbIE Mapbl, YIVIEKUCIBIM ra3 (AMOKCHT
yIJepo/a), METaH, OKCUJIbI a30Ta, 030H, ()PEOHBI.

[TapHHKOBBIE T'a3bl, BEIOPOILIEHHBIE B aTMOC(EPY B PE3YJIbTATE aHTPOIIOTEHHON
JESTENIbHOCTH, 3aJepKUBAIOTCI B arMocdepe, NOMIOMIAIOT HMH(pPaKpacHOe
U3Iy4YeHUE U MEpPEeu3TydaroT €ro oOpaTHO B HMIKHUE cjou artMmocdepsl. Tak
IPOUCXOAMUT IMOCTENEHHOE MOBBIIIEHHE TeMIlepaTypbl. UeM OoJblle MapHUKOBBIX
ra3oB, TEM CUJIbHEE JACUCTBYET 3P (DeKT. YBeIMUeHue KOHICHTPAUA JaHHBIX Ta30B
IIPUBOJUT K YBEIMYECHUIO TemmepaTypsl Ha 2-3 °C U K CEpbe3HOMY H3MEHEHHIO
METEOPOJIOTUYECKON U THPOIMHAMUYECKON 00CTaHOBKHM OUOC(hEpHI.

1.  O30HOBBIN COU — 3TO €10l aTMOc(depbl (cTpaTocdepbl) ¢ MOBBIILIEHHBIM

cozepkanreM 030Ha. O30H — ayutoTpoItHas (hopMa MOJIEKYJIIPHOTO KHCIOPOa, €To
MOJIEKYyJla COCTOUT U3 Tpex artomoB kuciopona (Osz). O30H oOpaszyercs B
cTparocdepe U3 KHCI0poia Mo BO3JACHCTBHEM YIBTPadHOIETOBOTO U3TyUSHUSI.

O30H MOTJIOMIAET KECTKOE (KOPOTKOBOJIHOBOE) YIIbTPa()HOIECTOBOE U3NyUCHUE
Connia, mpegoxpaHsisi >KMBbIE OPraHU3Mbl OT €ro T'yOUTENTHLHOTO BO3JEHCTBUA.
Kéctkuit ynprpaduoner He crnocoOeH MPOHHUKATh TIyOOKO B TKAHU U MOITOMY
IIOpaXkaeT TOJBKO ITOBEPXHOCTHbIE opranbl. OH pazpymaer [JHK wu npyrue
OpraHUYeCKUEe MOJEKYJIbI, YTO MOXKET BBI3BaTh PaK KOXH, KaTapakTy, UMMYHHBIC
3a00seBaHus, OKOTH KOXKH, poroBullbl. lIpenmnonaraerca kak €eCTECTBEHHOE, TaK U
AHTPOIIOT€HHOE MPOUCXOKICHUE «O30HOBBIX JIbIP». AHTPONOT€HHOE BO3JIEHCTBUE
CBSI3BIBAIOT C MOBBIIIIEHHBIM CO/IepKaHueM XJIOpGTOpyriaepoioB (ppeoHoB) — XDV,

Kucnomuvimu 0oorcosimu Ha3bIBAIOT BCE BUIBI METEOPOJOTMUYECKHX OCAJKOB
(moxnab, cHer, Tpaj, TyMaH, WHEH, JOXIb CO CHErom), mokasarelb pH KoOTOpbIX
MEHbIIIE, YeM cpeHee 3HaueHue pH 1ok 1eBoil Bojabl, paBHOE 5,65.

B oTcyrcTBUM OOBIX 3arpsi3HUTENIEH MOKIEeBas BOJa MPEACTaBISET COOOM
cnaboKuCbIN pacTBOp U uMeeT pH 5,65. DTo mpoucXoauT 13-3a TOTO, YTO THOKCHT
yriepojia B3auMOJCHCTBYET C J0XkAeBol Bogou. Ilpum sTom obpasyercs crmabas
yrosbHas kucnota (CO2 + HoO = HyCO3). B peanbHbIX yCIOBUSX MOKa3aTeNlb €€
KUCJIOTHOCTH B Pa3HBIX MECTAX MOYKET CHJIbHO OTJINYAThCS, YTO 3aBUCUT OT COCTaBa
ra3oB, COJEpXKAIMXCS B arMmocepe ONpeaeeHHOW MECTHOCTH (OKCHJ Cephl,
OKCH/JIBI a30Ta).

XUMUYECKUN aHaAIU3 KUCIOTHBIX OCAJKOB TMOKAa3bIBAET IMPUCYTCTBUE CEPHOMU
(H2SO4) u azotnoit (HNOs3) kucnor. Hanmume B 3THX Qopmynax cepsl U a3ora
MOKa3bIBAET, UTO MpOoOJIeMa CBsi3aHa C BRIOPOCAMU JTAHHBIX JIEMEHTOB B BO3TYIITHBIM
OacceitH. Takum 00pa3oM, KHUCJIOTHBIE OCaJKH BO3HUKAIOT H3-32 BBHIOPOCOB B
aTMocdepy KHCIOTHBIX OKCUA0B (okcuabl cepbl (SO2 u SO3) u okcuasl azota (NOy)).



[Tomumo rinobanbHBIX PoOsIEM aTMOC(hepsl CYHIECTBYIOT U IPYTHe, O KOTOPBIX
CTOUT YIOMSIHYTb.

[Tpo6nema geduiTa MpecHoOi BOIBI.

VY4eHble CcUMTANOT, 4YTO JaHHasg npodiemMa CBsi3HAa C €€ HEepa3yMHbIM
npumeHeHueM. CenbCKoe XO3SIICTBO HCMOJB3yeT st  cBoux Hyxna 70%,
noTpedsieMoil YenoBekoM npecHor Bobl. [lomrmo Hero B 601bmIMX 00bEMax BOAY
MOTPEOIAET TPOMBIIIIEHHOCTb.

— Jlerpajaunus IIOYBEHHOTO IIOKpOBAa M OIyCThIHMBaHWE. B pesynbrare
«arpoNpOMBIIIJIEHHOT0» 3€MJIEACINS MMPOUCXOAUT Pa3pyLICHUE IUIOJOPOAHOIO COs
3eMJIU, T.€. ITOUYBEHHAs 3po3us (MOYBBI PACIAXUBAIOT Ha OOJBIIMX TEPPUTOPHUSX, A
IJI0JTOPOJHBIN CITOM CMBIBAETCSI BOJIOM WJIM BBITYBAE€TCS BETPOM).

BcenenctBue pocta HacelneHUs pacTyT MOTPEOHOCTH, YTO BEAET K HCTOIICHUIO
MPUPOJHBIX PECYPCOB U MOBBILIEHUIO HATPY3KU Ha Ouochepy.

DHepreTuuyeckue mpoOJeMbl CBSI3aHbl € HCYEPHAEMOCTBIO HCKOIAEMOIO
TormBa (HedTh, Ta3, Yrojib) U OOJBIIUM 3arpsisHEHUEM OHOC(Ephl, CBSI3aHHBIM CO
CKUTAHUEM TOIUIMBA. EIMHCTBEHHBIM BBIXOJIOM W3 CJOKHBIIEH CUTyallud BUIUTCA
UCIIOJIb30BAaHUE aJIbTEPHATUBHBIX HCTOYHUKOB DSHEPrUM (COJHEYHAs, BETPOBasd,
TUAPOIHEPreTUKa, reoTepMalbHast U JIp.).

K opyxunto MaccoBOro yHHUTOXKEHHsI OTHOCSAT XMMHUYECKOE, OMOJIOTUYECKOE U
anepHoe opyxue. IIpy HUCHONB30BaHMM TMOCIEIHETO TOMHUMO paJdallHd, B
BO3IYLIHBIA OacceiiH MOCTYNUT OrPOMHOE KOJMYECTBO a’po30Jied, KOTOPbIE
Harpasarca B cTparocdepy. OTO MNPUBEAET K YMEHBLIEHUIO MOTOKA COJHEYHBIX
Jydyeld K TOBEPXHOCTH 3€MJIM U TOHIM)KEHHMIO TEMIIEpaTyphbl BO3AyXa Ha IUJIaHETe
(«snepHas 3umay). Takke, Takod BHA BOWHBI MOXKET MPUBECTH K HACTYIUICHUIO
TEMHOTHl («sJIepHAsi HOYbY»), YTO H3MEHUT IUPKYJSLUHUIO BO3JyXa, MPUBEAET K
MpEeKpaIieHo npouecca (poToCuHTE3a U T.1I.

Bonpocel u 3aganus
ba3oBrIi1 ypoBEHb

1. IlpuBenure XapaKTEPUCTUKY METAJUIypru4eCcKOu, XUMHUYECKOU,
HedTe00bIBaOIICH, HedTenepepabaThIBaIOIICH u HepTEeXMMUYECKOM
POMBIIIJIEHHOCTH, CEJIbCKOTO XO35IMCTBA, TEIUIOAHEPTETUKH, MPOMBIIUICHHOCTH
CTPOUTENIPHBIX MATEPUAJIOB, TPAHCIOPTAa, KOMMYHAJIBHOTO XO3SMCTBA  Kak
HMCTOYHUKOB 3arpsi3HEHUs1 Onocephl.

2. Yem 0OBsACHSIETCS BO3HUKHOBEHUE «IAPHUKOBOTO 3(P(deKTa» M Ka KOBBI €ro
IIOCJICICTBUS?

3. ITlouemy pazpyiiaercs 030HOBBIN ciioil 3emin?

4. Kakue (axkTopbl BIUAIOT Ha O0Opa3oBaHHE M pa3pyLICHHE O30HOBOI'O JKpaHa
3emun?

5. U3 xakux MCTOYHMKOB MOMAIAI0T B aTMOC(epy OKCHABI CEphl U a30Ta?

6. Kak Ha3biBaeTcs cMech bIMa, TYMaHa 1 TbUTN?

/. UYeM BbI3BaHbI KUCIOTHBIE JOXKIN?

8. B uewm 3akmtouaetcst mpobiema aeduiTa mpecHon BOIbI?



9. KaxkoBbl OCHOBHBIE ITPUYUHBI JICTPAJAIUN TOYB?

I1oBBIIIEHHBIN YPOBEHD

1. XapakrepucTruka TOpHOJOOBIBAIONICH, HeTenepepadaThIBaIOMIEH U aTOMHOMN
MIPOMBINTUICHHOCTH, KaK ICTOYHUKOB 3arps3HeHus1 Onocdepsl.
2. CocTaBHTH OJIOK-CXEMY, OTPAXKAIONTYIO KJIACCU(DHUKAITHIO 3arps3HEHUH.
Cnucok JINTepaTyphbl, peKOMeHyeMblii K HCI0JIb30BAHUIO M0 TAHHOI TeMe
OcHoBHas JIuTEpaTypa:
1. TynsakoBa, O. B. Dkonorus [DnekTpoHHbIH pecypc] : yaeoHoe nocodue / O. B. Tynskopa. —
DNeKTpOH. TEKCTOBBIC naHHble. — CapaToB : By3oBckoe oOpa3oBanue, 2014, — 181 ¢. — 2227-
8397. — Pexxum nocryma: http://www.iprbookshop.ru/21904.html
2. YennokoB, A. A. OO01ias ¥ IpUKIaIHAs SKOJIOTH [ DIEKTPOHHBIN pecypc| : yaeObHoe mocodue /
A. A. Yennoxkos, K. @. CaeBuy, JI. ®@. IOmenko ; mox pen. K. ®. CaeBud. — DIIEKTPOH. TEKCTOBBIC
JaHHble. — MuHCK : Beiiiniasg mikoia, 2014. — 655 ¢. — 978-985-06-2400-0. — Pexxum
noctyna: http://www.iprbookshop.ru/35508.html
JonotHUTEILHAS JIUTEpPATypa:
1. CrenanoBckux, A. C. O0mias skonorus [DIeKTpoHHbIH pecypc] : yueOHuK aist By30B / A. C.
CrenaHoBCKUX. — DJIEKTPOH. TeKcTOBbIC nanHble. — M. : KOHUTHU-/IAHA, 2012. — 687 c.

— 5-238-00854-6. — Pexum mocrtyma: http://www.iprbookshop.ru/8105.html
2. Bbomwsmakos, B. H. Dkonorus [Dnekrponnslit pecypc] : yaeonuk / B. H. bonsmakos, B. B. Kauak,
B. I'. Kobepuuuenko ; moxa pex. I'. B. Tsarynos, 1O. I'. SIpomienko. — D1EKTPOH. TEKCTOBBIE
nannbie. — M. : Jloroc, 2013. — 504 ¢. — 978-5-98704-716-3. — Pexxum poctyna:
http://www.iprbookshop.ru/14327.html

HNurepHer-pecypcenl:
1 http://window.edu.ru/ — eamHOe OKHO JOCTymHa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuteTckas OHOINOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBIH KaTaJOT aCCOIUAIIMH dJICKTPOHHBIX OUOIHOTEK
yueOHbIX 3aBefieHni 1 oprannzanuiit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpeiToe 0Opa3zoBaHue

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

IIpakTuyeckoe 3ansitue /. OCHOBBI 3K0JOTHYECKOT0 HOPMHPOBAHHUA.
OCHOBHBIC IOHATHS, ONPE/IeJICHUS U CTPYKTYpPa CHCTeMbl HOPMUPOBAHMS.
IIpenenbHoO JoMycTUMBbIE KOHIEHTPAIMH XUMHYECKUX 3arPSI3HAIOIINX BelleCTB
B KOMIIOHeHTax 0nocepbl. Crioco0bl 0UMCTKH ra30BbIX BHIOPOCOB B
atMocpepy. Crioco0b1 09UCTKH BBIOPOCOB B ruapochepy. Cnocodbl 0UMCTKH
BbIOPOCOB B JnTocdepy.
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eanb 3ansaTHA: PacCMOTPETh OCHOBHBIE TTOJI0KEHUSI U KPUTEPUH, 3AJI0KCHHBIE
pH  HOPMHUPOBAHWUU 3arpsi3HCHUN OKPYXKAIOMIEH Cpenbl, a TakKe OCOOCHHOCTH
HOPMHUPOBAHHUS 3arpsA3HEHUN COCTaBHBIX dacTed Ouocdeps. Paccmotpers
BO3MOYKHBIE BU/JIbI 3arPSI3HEHUN U UX BO3JICMCTBUE HA )KUBOU OPTaHU3M.

[TpoMBINIIJICHHOE M CETBCKOXO3SMCTBEHHOE IPOM3BOJICTBA OOYCIOBIMBAIOT
MHTCHCUBHOE aHTPOIIOTCHHOE 3arpsi3HEHUE MPUPOTHON CPebl, KOTOPOE OTpaskaeTcs
Ha COCTOSIHUU TIOMYJISAIIMKA PACTEHUH M KUBOTHBIX, @ TAK)KE HA COCTOSTHUU 37I0OPOBBS
mofeil. MHorue BemiecTBa, 3arps3HSIONIME OKPYXKAIOIIylo cpexy, 00JIaaaroT
0COOBIMU dbopmamu MOpaXkarolero NENUCTBUS - TEPATOrCHHBIM,
MMMYHO/ICTIPECCUBHBIM, MOPHOTOKCHYECKHUM, KaHIIEPOTEHHBIM M MyTarcHHbIM. B
CBS3U C OTUM OJHOM W3 IICHTPAJIBHBIX MPOOJEM DJKOJIOTHH SBJISICTCS OIEHKA WU
pEryJIMpoOBaHKE YPOBHEW pa3IMYHBIX BUAOB 3arpsi3HEHUN Ha OKPY>KAIOIIYIO CPEJIbI.
NMeHHO mo3TOMYy TeMa BeChMa aKTyaJIbHa.

Teopernueckast 4acTb

[leHTpanbHBIM TIOHATUEM TOKCUKOJOTUU SIBIISIETCA TIOHATHE «MOKCUH» W
«8pedHoe eewjecmeo». llom moxcunamu TIOHUMAIOT XUMHYECKHE COEIMHEHUS
PACTUTENBHOTO, )KUBOTHOTO WM OaKTEpUAbHOTO MPOUCXOXKICHUS, CIIOCOOHbBIE TIPH
MOMAaIaHUK B KUBOM OPraHU3M BBI3bIBATH pa3IMyHbIC 3a00JieBanus win rudensb. [lon
8PeOHbIM Geujecmeom TIOHUMAIOT BEIECTBO, KOTOPOE B pe3yjbTaTe KOHTAaKTa ¢
OpPraHM3MOM  4YEJOBEKa BbI3BIBAET HAPYLIEHHUE €Tr0  COCTOSIHUS  30POBbBSL.
Toxcuunocms — 3TO CIIOCOOHOCTh XUMHYECKHX COEIMHEHUN OKa3bIBaTh BPEIHOE
BO3JICMICTBHME HAa *UBbIe OpraHu3Mbl. CaMoil omacHO#l TpyIIoOW BPEAHBIX BEIIECTB
ABJISIIOTCS KaHUeporeHol (0T nat. cancer — pak). Kauyepoeennoe eewecmeo —
XUMHUYECKOE BEIIECTBO, KOTOPOE TMpH BO3JCUCTBUU Ha KUBOW OpranusM (mpu
ONpEJEIEHHBIX YCIOBUAX) CIIOCOOHO BBI3BIBATH OHKOJIOTHYECKUE 3a00JI€BaHUSI.

Hopmuposanue kauecmea oxpyaicaroweti npupooHou cpedbl — 3TO AESITENbHOCTb
[0 YCTAHOBJIEHWIO HOPMATHMBOB IPEAEIBHO JOIMYCTUMBIX BO3IAECHCTBUM YEIOBEKA HA
MpUpOAY. Y CTaHOBJIEHNE HOPMAaTUBOB KaueCTBA OKPYKAIOLIEH CPEAbl OCHOBBIBAECTCS
Ha KOHIIEMIIMKA MOPOTOBOCTH BO3JAEUCTBUS. [lopoz 6épednozo Oeticmsus — 3TO
MHHUMaJbHAasl 1034 BEIIECTBA, IPU BO3JECHUCTBUU KOTOPOM B OpPraHU3ME MOTYT
BO3HUKHYTh HM3MEHCHHWsI, BBIXOJSIIME 32 TMpeAeibl  (QU3UOJOTHUYECKUX |
MIPUCTIOCOOUTENHHBIX PEAKITUH.

B 0CHOBY HOpMaTMBOB KayeCcTBa OKPYXAWOUIEH Cpeabl TOJIOKEHBI TpPU
MOKa3aTeNsl: TEXHOJIOTUYECKUM, MEAUIIMHCKUNA U HAYYHO-TEXHUYECKUN.

Hopwmbl 1 HOpMaTUBBI KauecTBa OKPYKAIOLIEH CpeAbl MOAPA3ACISIOTCS Ha:

—  CAaHWUTAPHO-TUTMEHHWYECKHE: MPEACIbHO  JOMYyCTUMAsh  KOHIIEHTpaLUs
Bpeansix BeulecTB (IIJIK); nonmyctumbiii ypoBeHb (PU3NUYECKUX BO3AEHCTBUN (IIyMa,

BUOpAIK, HOHU3UPYIOIIUX U3TyUYeHUN U Jp.);



—  JKOJOTMYECKHUE: IKOJOTO-TUTUEHUYECKNE HOPMATUBBI; SKOJIOTO-3aIUTHBIE
HOPMATHUBBI; MPEJIETBLHO AOMYCTUMbIE HOPMATUBHI;

—  TIPOU3BOJICTBEHHO-XO3SUCTBEHHBIC:  JIOMYCTHUMBIA  BBIOPOC  BPEAHBIX
BELIECTB; JOMYCTUMBI cOpOoC BpEAHBIX BEIIECTB; JIOMYCTUMOE  U3BATHE
KOMITOHEHTOB MPUPOJIHON CpeJibl; HOPMATUB 00pa30BaHMs OTXOJI0B MPOU3BOJICTBA U
MOTPeOICHUS;

—  KOMIUIEKCHBIE ITOKA3aTeNu: JAOMYCTUMasi aHTPOIIOTE€HHAs Harpy3ka Ha
OKPY’KAIOLIYI0 PUPOAHYIO CPEAY; IKOJIOTHYECKAS] EMKOCTh TEPPUTOPHUH;

—  BpPEMECHHBIE.

IIpedenvro oonycmumasn konyenmpayus (I1/[K) — 3TO KOJIUYECTBO BPEIHOIO
BEIIECTBA B OKPYXAWOWIEH Cpene, KOTOpOE IIPU IOCTOSIHHOM WM BPEMEHHOM
BO3JCMCTBUM Ha 4YEJIOBEKa HE BIMSAET HAa €ro 3J0pOBbE W HE BbBI3BIBACT
HE0IaronpusITHBIX MOCIEACTBUN y €r0 MOTOMCTBA.

1. HopMupoBanue 3arpsA3HAOMMX BEMIECTB B BO3AYXE.

Kauecmeo ammocgeprnozo 6030yxa — 3TO COBOKYIMHOCTb CBOMCTB aTMOC(EpHI,
OTIpe/IeIIAIONIasl CTENEHb BO3ACUCTBUSA (PU3NUYECKUX, XUMUYECKUX U OMOJOTUYECKUX
(GakTOpOB Ha paCTeHMs, >XKUBOTHBIX M YEJIOBEK, a TaK K€ Ha MaTepualbl,
KOHCTPYKLIMHU U OKPYXKAIOLIYIO CPEAY B LEIOM.

JIns KaKJI0ro BPEIHOTO BEMIECTBA B BO3yXE YCTAHABJIMBAIOTCS MPEHEIbI €ro
colepKaHUsi B  TMPOU3BOJCTBEHHOM  (IpeIHAa3HAYEHHOW Il  pa3MeleHus
OpOMBINUIEHHBIX npennpustuid u T.1.) — [IJK,, (paboueil 30HbI) U B cenuTeOHOU
30HE (MpeHA3HAYEHHOM ISl pa3MeIeHUs KIIIOTO (OH/Ia, OOIIECTBEHHBIX 3JJaHUH U
T.4.) — [IJK,s (atMocdepHOro BO3myxa HaceleHHOTO MyHKTa). [lomumo 3Toro,
YCTaHOBJEHBI eme aBa HopmaruBa — pa3oBblii (IIIK.p,) M cpeaHecyTouHBI
(IT1K..)-

2. HopmupoBaHue 3arps3HSIONIMX BEIIECTB B BOJHBIX 00bEKTaX.

Ucnonb3oBaHue BOJbI, CBS3aHHOE C €€ YaCTUYHBIM WJIM TIOJHBIM U3BSTHEM,
Ha3bIBAECTCS B00ONOIb30BAHUEM.

B 3aBucuMocTH OT 1€Jiel MCHOJIb30BaHMUSI BOJBI BBIACISIOT TPU BHJAA
BOJIOTIOJIb30BAHHSL:

— XO3SUCTBEHHO-NUTHEBOE — BOJHBbIE OOBEKTHI  UCIOJB3YIOTCS IS
XO3IMCTBEHHO-TIUTHEBOTO  BOJIOCHAOXKEHUS MW JUI  TPSANPHATHNA  MMHIIEBOM
MIPOMBIIILJIEHHOCTH.

— KYJbTYpHO-OBITOBOE — BOJIHBIE OOBEKTHI HCIOJIB3YIOTCS ISl KyMaHus,
OT/bIXa, CIIOPTA.

— BOJOEMbI PBIOOXO3AMCTBEHHOTO HAa3HAUYEHMsI MOAPA3ACISAIOT Ha  JIBE
KaTerOpHH: TIepBasi KaTerOpus — BOJHBIE O0OBEKTHI, HCTIOIB3YEMBIE JII COXPAHCHUS U
BOCIIPOM3BOJICTBA IIEHHBIX BHUJOB pbIO; BTOpas KaTeropuss — BOJHBIE OOBEKTHI,
UCIIOJIb3YEMbI€ JIJIsl PYTUX PHIOOXO3IHCTBEHHBIX 1ICJICH.

Kauecmeo 600b1 — 3TO XapakTEepUCTHKA €€ COCTaBa U CBOMCTB, ONpeesStoas
€€ MIPUTOIHOCTD JIJIsi KOHKPETHBIX BUAOB BOJAOMOJb30BAHUSI.



ITokazarenu Bpennoctu (JI[IB — numuTHpyromuii mokaszaTeiab BPEIHOCTH)
MPEACTABIIAIOT COOOM MPU3HAKH, IO KOTOPHIM MTPOU3BOJIUTCS OLIEHKA Ka4eCTBA BOJIbI:

—  CaHUTAPHO-TOKCHUKOJOTUYECKHE — BKIIOYAIOT B €0 MUKPOOUOIOTUUYECKUE
¥ TIapa3uTOJIOTHYECKUE TOKAa3aTeau BOJBI (YHUCIO MHKPOOPTAHU3MOB M OaKTepuid
TPyl KUIIEYHBIX MAJIOYEK B eAUHUIE 00beMa). TOKCHKOJIOTHYECKHE MOoKa3aTelu
BOJBI, XapaKTEpU3yIOT OE3BPEAHOCTh €€ XUMHUYECKOIO COCTaBa, OMNPEIEsIOTCs
coJiepKaHUEM XUMHUYECKUX (TOKCHYHBIX) BEIIECTB, KOTOPOE HE JOJKHO MPEBBIIIAThH
YCTAHOBJICHHBIX HOPMAaTUBOB.

— oOlllecaHUTapHble — YCTAHABIMBACTCS B BHJAE HOPMATUBOB A
OTHOCHUTENBHO MAJIOTOKCUYHBIX U HETOKCHUYHBIX COCIMHEHUN — HAIpUMeEp, alleTOHa,
YKCYCHOU KUCJIOTHI U T.II.

—  OpraHoOJINTUYECKHE — TeMIEepaTrypa, IpOo3pavyHOCThb, LBET, 3amax, BKYC,
&KeCTKOCTh. K MaHHOMYy MOKa3aTelo OTHOCATCS HOPMATUBBI JUIsl TEX BEIIECTB,
KOTOpBIE€ BBI3BIBAIOT HEYJOBJICTBOPUTEIBHYIO OPIraHOJIENTUYECKYIO OIIEHKY (I10
BKYCY, 3alaxy, LIBETy, IEHHUCTOCTU U T.A.) NPU KOHLEHTpALMIX, HAXOIALIUXCA B
npenenax aonyctuMbix 3HaueHuil. Hanpumep, I[TJK g ¢enona, ycranaBnuBaemas
o HaJnuuto 3anaxa, cocrapisier 0,001 mr/in nmpu ycnoBuu xsopupoBanus Bojsl u 0,1
MI/1 — B OTCYTCTBHE XJOpupoBaHHs. K OpraHojgenTH4ecKuM JHUMHUTHPYIOLIUM
nokazatessiM oTHocsT Takoke [IJIK mis umeromux okpacky coenunenuit xpoma (VI)
u xpoma (III), umeromux 3anax v xapakTepHbBIM MPUBKYC KEPOCUHA U XJIopodoca T.11.

Taxum o6pa3om, Mo HOpMaTUBaM KauecTBa BOJIbI MOAPA3JIEISAIOT Ha:

— TIUTHEBBIC;

— TpUPOJHBIE BOJBI (BOJOEMBI  XO3AWCTBEHHO-IUTHEBOTO, KYJIbTYpPHO-
OBITOBOTO M PHIOOXO3SIUCTBEHHOTO Ha3HAYCHUS);

— CTOYHBIE BOJbI (JIUBHEBBIE CTOKH, HOPMAaTUBHO-OUYHILIEHHBIE U T.1I.).

3. HopmupoBaHue 3arps3HAOMINX BEUIECTB B IIOYBE.

3arpsA3HsOIME I0YBY BELIECTBA HOPMHUPYIOTCS:

— B IIAXOTHOM CJIO€ MOYBbI;

— B [I0YBE TEPPUTOPUH NTPEANPUSITUN;

— B [IOYBAaX >KWJIbIX PailOHOB (B MECTaxX XpaHEHHUsI OBITOBBIX OTXOJIOB).

[Ipy HOpPMUPOBaHMM 3arps3HSIOIIMX BEIIECTB B IIOYBY HCIIOJIB3YIOT JIBa
MOKa3aTess:
1) xapakTepu3yeT BHYTPEHHEE COCTOSHHE U3ydyaeMoro oOBeKTa. 37ech

BBIJICIISIIOT YETHIPE MOKA3aTENS BPEIHOCTH:

— TPAHCJIOKAIIMOHHOE — MEPEXO0/1 BEIIECTBA U3 TTOYBBI B PACTEHHS;

— MHTPALMOHHOE BOJIHOE — MEPEXO0J] BEIIECTBA U3 MTOYBHI B TPYHTOBBIE BOJBI U
BOJIOMCTOYHUKH;

— MHIPALMOHHOE BO3YIIHOE — IIEPEXO0] BEIIECTBA U3 IIOYBBI B BO3AYX;



— 00IIecaHUTapHOM — THTUEHUYECKOE BIIMSHHE BEIISCTBA HA CAMOOYHIIIAFOIIYIO
CIIOCOOHOCTH ITOYBBI, €¢ OMOJIOTHYECKYIO AKTUBHOCTD W TTIOYBEHHBIH MHKPOOHOIIEHO3.

2) ycranomienne IIJIK B mouBe. JlaHHBIM TOKa3aTeNlb SBISETCS HamOoJee
I1eJIeCO00pa3HbIM, B CBSI3HM C TEM, YTO BEChMa CJIOKHO YCTAHOBHTH €IUHOC 3HAUCHHUC
ITJIK 11 IOYBBI.

Ouucmka 2aza — 3TO TPOLECC OTIEICHUS ra3a WK peBpalleHue B 0e3BpeHoe
COCTOSIHME  3arpsi3HAIONIETO  BEIIECTBAa,  BBIOPACHIBAEMOTO  MPOMBIIIICHHBIM
HUCTOYHUKOM.

10 arperaTHOMY COCTOSIHUIO 3arps3HUTENH BO3/1yXa MOAPA3AEISIFOTCS Ha TbLIH,
TyMaHBI M TA3011aPO0OPA3HBIC PUMECH.

CuctemMpl OYMCTKH BO3AyXa OT TMBUIM JEISATCS HA YETHIPE TPYNIBL: CYXHE U
MOKpBIE MBUICYJIOBUTENH, SJCKTPOPUIBTPHI ¥ (PHIIBTPHI.

[Tpu MOBBIIIEHHOM COZCP)KAaHUU TIBUTA B BO3yXE UCIOJB3YIOT MBLICYIOBUTEIH
U ANIeKTpoOUIbTpel. DPUIBTPHl NPUMEHSIOT I TOHKOH OYHCTKH BO3ayXa C
KOHLIEHTpalueil npumeceit Mmenee 100 mr/m3,

JIJist OYMCTKHA BO3/AyXa OT TyMaHOB (Hampumep, KHUCIOT, IejIouyed, macenl u
IPYTUX  SKHJIKOCTEH)  HCHOJB3YIOT  CHeluaibHbie  (UIBTPHI, Ha3bIBaCMbIC
TYMaHOYJIOBUTEIISIMH.

Br16op cpencTB 3ammThl BO3ayXa OT Ta30mapooOpa3HbIX MPUMECel 3aBUCUT OT
IPUMEHSEMOTO METOJ1a OUUCTKHU.

[Io xapaktepy mnporekaHusi (HU3UKO-XUMHUYECKUX TPOIECCOB BBIACISIOT
METO/IBI:

3) abcopOuuu (IMPOMBIBKA BBIOPOCOB PACTBOPHUTEISAMHU MpUMecH). JlaHHBIN

croco0 OCYIIECTBIISIETCSI B ycTaHOBKax-aOcopOepax, sBisieTCs HauboJsiee
OPOCTBIM M UMEET BBICOKYIO CTEmeHb OYUCTKH. C(Cmoco0 OcCHOBaH Ha
XUMUYECKUX PEaKIMsIX MEXIy Ta30oM U TOTJIONIAIOIIeH CyCleH3HueH
(1emoYHOM pacTBOp: aMMHAK, U3BECTH);

4)  xemocopOumu  (IpOMBIBKA  BBIODOCOB  PacTBOpaMH  PEarcHTOB,
CBS3BIBAIOIIUX MPUMECH XUMUYECKH);

5) axgcopbuuu  (TOIMJIOIIEHWE  ra3000pa3HBIX  HpHUMeced  TBEpABIMHU
MOTJIOTUTEIISIMH);

6) TepMHUYECKOM HEHTpaIU3alliu.

B coorBerctBun ¢ I'OCT 12.1.1.01-77 mom obpabomkoti cmounbix 600
MMOHMMAIOT BO3JCHCTBHE HA HHUX C IEIbI0 00CCIEYeHUS] HEOOXOJMMBIX CBOWCTB U
coctaBa. Quucmka cmoyHblX 600 — ITO 00PaOOTKA BOBI C IEIBI0 Pa3pyIICHUS WA
yIaJeHUS U3 HUX ONPEICIICHHBIX BEIICCTB.

OCHOBHBIM TTyTEM SIBJISICTCS OYMCTKA CTOYHBIX BOJ OT 3arps3HCHUM.

Ourctky ®W  00pabOTKYy  NPOMBINUICHHBIX  CTOKOB  IOJAPA3JICIISIIOT
MEXaHUYCCKUMH, (PU3NKO-XUMHUYCCKUMHU, XUMHUYCCKUMH, DJICKTPOXUMHUCCKHMH,
OMOJIOTMYECKUMH M TEPMHUYECCKMMH MeToAaMH. BeIOOp MeTo[a 3aBHCHT OT pa3mepa
YacTHI[ TpuMeced, HX (PHU3UKO-XUMHUYCCKUX CBOKMCTB, pacxoja CTOYHBIX BOJ,
KOHIICHTPAI[UH BEIECTB U HEOOXOAMMOM CTEIIEHN OYUCTKH.



MexaHuueckue  METOJbl  BKJIFOYAIOT:  MPOLEKHUBAHUE,  OTCTAHBAHUE
(OTCTOWHWKH,  TICCKOJIOBKH,  OCBETIHJIH,  HEQJICIOBYIIKH),  (DHIBTPAIHNIO,
neHTprudyrupoBanue (THIPONUKIOHBI U IICHTPU(PYTH).

OU3NKO-XUMUYECKAE METOJbI OYMCTKH BKIIOYAIOT (hrroTaruio, amcopOnuro,
WOHHBIH OOMEH, OJKCTpPAKIMIO, PEKTH()HKAIMIO, BBIIAPUBAHUE, JUCTHJLIALHNIO,
00paTHBIN 0OCMOC, YIABTPAPIIETPAINIO, KPUCTAILTH3AINIO, IECOPOIIHIO U JIp.

XVUMHAYECKHUE METOJBI OYMCTKH TOPA3ACIIIOT Ha MPOIECChl HEUTpau3aud 1
OKHCIICHHSI.

buosornvyeckne  METOABI ~ OCHOBaHBI ~ HA  OYHMCTKE  CTOYHBIX  BOJ
MHUKPOOPTaHU3MaMH B a3pOOHBIX (HACBIIICHHE KUCIIOPOJIOM BO3/IyXa) YCIOBHSX.

Tepmuueckoe COKUTAHUE PUMEHSIOT IS YHUYTOXKCHHUS
BBICOKOKOHIICHTPUPOBAHHBIX ~ CTOYHBIX BOJ, COJCPXKAIMX MHUHEPAJIbHBIE U
OpPTaHUYECKUE DIIEMEHTHI.

MeTOoIbI OYUCTKHA MOTYT OBITH:

— pereHepaTWBHbIE —  TIPEAYyCMATPUBAIOT W3BICUCHWEC W YTUJIH3AIUIO
COJICpKAIUXCS B BOJC IIEHHBIX BEIIECTB M MOCIEAYIONIYI0 HX TepepadoTky. He
BCEr/la JIaHHBIA METOJ] MO3BOJISIET OYUCTHTh BOJY J0 HEOOXOJMMOTO COCTOSIHHA. B
ATOM CJTy4ae BOY JOOYHIIAIOT JECTPYKTHUBHBIMU METOIAMH.

— JICCTPYKTHBHBIC — IPEIyCMATPUBAIOT pa3pylICHHE 3arpsA3HSIONIMX BOIY
BEIICCTB ITyTEM UX OKHCIICHHUS MM BOCCTAHOBJICHHMS, B PE3YyJIbTaTe Yero 00pa3yroTcs
ra3bl WK OCAIKH.

OCHOBHBIMU HaIpaBICHUSAMHU YTHIM3AUUU (MCIIOJIb30BAaHUS U 00E3BPEKUBAHMS)
MeepobIX NPOMBIUULEHHBIX OTXOI0B SIBJISIOTCS:
—  3aXOpOHEHHs Ha CBAJIKAX U MOJUTOHAX;

—  mepepaboTKa Mo 3aBOJCKOW TEXHOJIOTHH;
—  CKUTAHHE OTXOJIOB XMMHUYECKUX IMPOU3BOJICTB C TOPOJCKUM MYCOPOM;
—  MHPOJIU3 U Pa3IeIbHOE CXKUTaHUE B CIICIIMAILHBIX TeUax;

HCIIOJIB30BAHHC OTXOA0B XUMHWYCCKUX ITPOU3BOACTB KaK 'OTOBOI'O MaTCpHalla
I APYI'UX TCXHOJTOTHYICCKUX IIPOICCCOB.

Bonpocs! u 3a1anus
ba3oBeIi1 ypoBEeHb

1. Yrto Takoe TOKCUMYHOCTh M KaHIIEPOT€HHOE BEIIECTBO?

2. Uto nu3yyaet TOKCUKOJIOTHUs? UTO Takoe TOKCUH U BPEIHOE BEIIECTBO?

3. Uto Takoe KauecTBO MPUPOJTHOM CpeJibl U KaKoBa 11€JIb €r0 HOPMHUPOBAHUS?

4. Yto Takoe mopor BpeAHOTO BO3AECUCTBUS?

5. Kakwue nokazarenu mosokeHbl B OCHOBY HOPMATHBOB KaueCTBAa OKPYXKaOIIei
cpenbl?

6. Kak xkmaccupuuupyrOTCss HOPMBI M HOPMATHBBI KauyeCTBa OKPYKAIOIICH

cpenbl?

Urto Takoe AomycTUMasi Harpy3ka Ha OKpY»Karollyro cpeay?

8. Uro Takoe BpeMEHHO JOMYCTUMbIE KOHIIEHTPAIIH?

~



9. Yro Takoe TOKcHYecKas 103a, JetanbHas qo3a (JIJ1) u konnentpanus (JIK)?

10. Kaxk xmaccudummpyrorcs neranbHas go3a (JI1) u kornentparus (JIK)?

11. Kakwue cymecTByrOT 4 Kjlacca OMacHOCTH BPEAHBIX BELIECTB?

12. Yro takoe I1JIK?

13. Oxapaktepusyiite 0COOEHHOCTH HOPMHPOBAHHUS 3arpsA3HSIONIMX BEIIECTB B
BO3/yXe.

14. OxapaktepusyiiTe 0COOCHHOCTH HOPMHPOBAHHUS 3arps3HSIIONIMX BEIIECTB B
BOJHBIX O0OBEKTaX.

15. OxapakrepusyiTe 0COOCHHOCTH HOPMUPOBAHUS 3arpsi3HSAIONIMX BEIIECTB B
MOYBe.

16. Kakwue cymecTByOT CIocoObl OUYHCTKH Ta30BBIX BHIOPOCOB B aTMmochepy?
[IpuBenute ux knaccudukanuio. OxapakTepusynTe Kkl crocoo.

17. OnummTe METOIbI KOHTPOJISI COCTOSTHUS BO3/TyXa.

18. Kakue cCymecTBylOT CHOCOObBI OYHCTKHM BBIOPOCOB B THiapochepy?
[TpuBeaute ux knaccudukanuio. OxapakTepu3yTe KaxJIbli crocoo.

19.  OnummTte METOIbI KOHTPOJISI COCTaBa CTOYHBIX BOJI.

20. Kakume CymecTBYIOT CIOCOOBI OYHUCTKH BBEIOPOCOB B jmTOCchepy?
[TpuBeaute ux knaccudukanuio. OxapakTepu3yiTe KaxJIbli crocoo.

21.  OnummTe METOJIBI aHATN3a TOYBBI.

[ToBBIIIEHHBIN YPOBEHD

1. Temy «Knaccudukaiys CTOYHBIX BOJ U MPUHIIUII KX OYUCTKW» MPEICTaBUTH B
BU/JIE MPE3EHTALIUH.

2. Temy «IlepepaboTka TBEpIBIX OTXOAOB; 3aXOPOHEHHE» MPEJCTABUTH B BHJIC
IpE3CHTAIUU.

Cnucok JINTepaTypbl, peKOMeHIyeMblii K HCI0JIb30BAHUIO M0 TAHHOI TeMe
OcHoBHasi inTEpaTypa:
1. TynsxoBa, O. B. Dkonorus [OnekTpoHHbIi pecypc] : yaeOHoe mocobue / O. B. TynskoBa. —
DNeKTpoH. TeKCTOBEBIe nanHbie. — CapatoB : By3oBckoe o6pazoBanue, 2014. — 181 ¢. — 2227-
8397. — Pexxum mocrtyma: http://www.iprbookshop.ru/21904.html
2. Yennokos, A. A. O061ias 1 MpUKIIaIHAS SKOJIOTUS [ DNEKTPOHHBIN pecypc] : yuebHoe mocodue /
A. A. Yennoxkos, K. @. CaeBuy, JI. ®@. FOmenko ; noxa pen. K. @. CaeBud. — DJIEKTPOH. TEKCTOBBIE
IaHHble. — MuHCK : Brimmiimmas mkoia, 2014. — 655 ¢. — 978-985-06-2400-0. — Pexxum
nocryma: http://www.iprbookshop.ru/35508.html
JdomosHuTeIbHAS JIUTEpATYypa:

1. CremanoBckux, A. C. OOmias skonorus [ DIeKTpoHHBIN pecypce] : yueOHuk st By30B / A. C.
CrenaHOBCKUX. — DIEKTPOH. TeKcToBbIe AaHHble. — M. : OHUTU-JIAHA, 2012. — 687 c.
— 5-238-00854-6. — Pexxum nmocrtyma: http://www.iprbookshop.ru/8105.html
2. bonbmaxkos, B. H. Okonorus [Onekrponnslit pecypc] : yueonuk / B. H. bonsmakos, B. B. Kauak,
B. I'. Kobepuuuenko ; mox pen. I'. B. Tarynos, FO. I'. SIpoiieHko. — DIEKTPOH. TEKCTOBBIC
nanasle. — M. : Jloroc, 2013. — 504 c. — 978-5-98704-716-3. — Pexxum nocrtyma:
http://www.iprbookshop.ru/14327.html
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HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIa K 00pa30BaTEILHBIM PeCcypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuteTcKkast OHOIHOTEKA OHIIAHY.

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

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

6 http://ecograde.bio.msu.ru — Mudopmannonnas cucrema «DyHaaMeHTaIbHBIC TPOOIEMBI
OIICHKH COCTOSTHHS 9KOCHCTEM U DKOJIOTHYECKOTO HOPMHUPOBAHHUSI»

IpakTnyeckoe 3ansaTHe 8. KOHTPoJb KauecTBa OKPY:KAIOIIIEl cpebl.
IIpupoao3ammMTHbIE MEPONMPUATHS. IKOJOTHIeCKHIT MOHUTOPHHT.
IKOJIOTHYECKHE U MPABOBbIE ACTIEKTHI PAIIMOHAJIBHOT0 MPHPOI0NOJIb30BAHUS.
Me:xkayHapoaHOe COTPYAHMYECTBO B 00JI1aCTH 3a1UThI OKPY Kalolieii cpeabl

Heap 3ansaTHA: O3HAKOMUTBHCS CO CTPYKTYPOM IKOJOTMYECKOTO MOHUTOPHUHIA
U pacCMOTPETh 3aJa4yM, PEIIaeMble Ha KaXXJAOM OTIEIBHOM YpoBHE. Paccmorpers
IIOHATHE MPUPOAONOJIB30BAHUE M  OPraHM3alMM  3aHMMAIOLIMECS  3alUTOU
OKPY’KAIOLIEN Cpelbl

AKTyaJIbHOCTh MOHUTOPHHTA OKpY)KAIOIIeH Cpeabl 3aKIII0UaeTcss B TOM, UYTO
yIaeTcsi CBOEBPEMEHHO BBISIBUTH OCHOBHBIE MPOOJIEMBI, CBS3aHHBIE C HapYIICHHEM
sKojoruyeckoro OanaHca. Jlng dYero HeEoOXOAMMO TPOBOAUTH  pa3IMUHbIC
WCCJICTOBaHMsI, CBSI3aHHBIE C KOJIOTHEH.

Bce mnpupomooxpaHHbie MEpONpHUATHS HMEIOT Ha3HAUY€HHWE HE TOJBKO
KOHTPOJIMPOBATh COCTOSIHUE OKpPY)KAIOIIeW Cpenbl, HO W BBIBIATH CIIEIBI
3arpsi3HEHUsS,, B 3TOM M 3aKJIOYAeTCsl aKTyaJlbHOCTh MOHUTOPUHIA OKpYKaroIlen
cpeapl. OJHOBPEMEHHO C J3THUM TNPOU3BOAMTCS TOUCK MyTeW [UIsl YCTpaHEHUs
HOCIEACTBUS 3arpsA3HeHU. /{7151 3TOro npoBoOAsSTCS pa3iUyHbIe UCCIEA0BaHUsA, B TOM
YHCJIE U C UCTIOJIb30BAHUEM J1aOOPATOPHOTO 000PYAOBAHUSI.

AKTYaJIbHOCTh TeMbI OIPENESAETCS MPOTUBOPEUUEM MEXIY YBEIMUECHUEM
MacIITabOB  HCIONb30BaHUS TMPUPOIHBIX PECYpCOB, POCTOM  OOIIECTBEHHBIX
noTpeOHOCTEl B 00ECreYeHNH PalMOHAILHOTO MPUPOIONOIb30BAHUS U CTENEHBIO
NPaBOBOTO PETYIUPOBAaHUsS OTHOIICHHWN IO HCIONH30BAHUIO M OXpaHEe MPUPOTHBIX
00OBEKTOB, a TakXK€ MPaKTUKOW MpaBONpUMEHEHHs B 3ToW cdepe. B ornmume ot
MHOTHX JPYTHX BOINPOCOB TPABOBOTO  PETYJIMPOBAaHUS  OTHOIICHWUH  TIO
IPUPOIOTIOIH30BAHUIO, npobiieMa  palUOHAIBHOTO IPUPOIOTIONIH30BaAHUS
paccMaTpuBaeTcsl MPaKTUYECKH BO BCEX HOPMATHMBHBIX MPABOBBIX aKTaxX B OOJACTH
AKOJIOTMUYECKOTO TpaBa. bornee Toro, B mocieqHue roasl B Poccuu mpeanpuHSATHI
HEOOXOJIMMBIC MEpHl TI0 BOCIOJHCHHIO 3aKOHOJATCIBHBIX IIPOOEIIOB B cdepe
MPUPOIONIOIB30BAHUS, IPUHAT Psii HOPMATUBHBIX MPAaBOBBIX aKTOB, HAIIPABIICHHBIN
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Ha oOecrieueHue PadruOHAJIBbHOI'O IIPUPOLOIIOIIB30BAHHUA U OXPAHbI Oprma}omeﬁ
Cpeabl, MOATOTOBJICH psAa 3aKOHOIIPOCKTOB.

Teoperuuyeckasi 4acThb

IKonocuveckull. MOHUmMoOpuH2 — 3TO KOMIUIEKCHAs!, LIeJICHAIIPaBIICHHAs! CUCTEMA
HAOJIIOICHUM, OIIEHKM W TPOTHO3a M3MEHEHUM COCTOSIHHSI OKpY’Kaloleh Cpenbl,
BBI3BAHHBIMH AHTPONOTCHHBIMH IPUYMHAMH, IO3BOJIAIONIYI0 MPOTHO3UPOBATH
Pa3BUTHE ITUX U3MEHEHHUI.

B 3aBucumoct# OT MacmTaboB NPOU3BOAMMBIX HAOMIONEHUN pa3IuyaroT
CIEAYIOIIME BHUABl KOJIOTUYECKOTO MOHHUTOPHUHIA: TJIOOANbHBIN; pPEruOHATLHBIN;
JIOKAJIbHBIN.

B 3aBucMMOCTH OT HPUMEHSEMBIX CPEJICTB HAOIIOJCHUS: HA3E€MHBIN MEIINi
MOHHTOPHUHT; aBUAITMOHHBIN JISTKOMOTOPHBIN; aBUAITUOHHBIN; KOCMHUYECKHUU.

Lenp 17100aNBHOTO MOHHMTOPUHIA — YCTAHOBJEHUE KOHTPOJBHOIO YPOBHS
3arpsi3HSIONIMX  BEHIECTB, CO3JAaHUE CHUCTEMBI  PAHHErO  MPEAYNPEKICHUA
HKOJIOTUYECKON KaTacTpodbl, ycTaHOBIEHHWE (HOHOBBIX YpPOBHEW ISl OCHOBHBIX
AKOCUCTEM, U3YUCHHE OMOTCOXUMUYECKUX ITUKIIOB.

3agayamMu PErMOHAIIBHOTO HKOJOTUYECKOTO MOHUTOPHUHTA SIBIIAIOTCSA: KOHTPOJIb
HaJ (HOHOBBIMH 3arpsi3HEHUSIMU; HAOIIOJIEHHE, OlEHKa, MPOTHO3 TPaHCTPAHUYHBIX
NEPEHOCOB BPEIHBIX BEHIECTB; (HOPMHUPOBAHUE pACIIPEICICHHON 0a3bl JTaHHBIX 00
HKOJIOTMYECKOI 0OCTAaHOBKE B PETHOHE.

buounouxayus — 3T0 olleHKa KauyecTBa OKPY>KAIOIIEH Cpejibl M0 OOUTAIOIINM B
HeWl opranu3Mam. JlJist yueta U3MEHEHUM CpEelbl COCTABIISIIOT CIEHHAIBHBIE CIUCKU
VHJIUKATOPHBIX OPTaHU3MOB.

buomecmupoesanue — MeTOl ONpeNENEHNs CTENEHH TOKCUYHOCTU BO3JEHCTBUS
TeX (UBUYECKUX, XUMHUYECKUX M OUOJOTUYECKUX (PAaKTOPOB Cpeibl, KOTOpPHIC
MOTEHIIMAJIBHO OMACHBI ISl dKUBBIX OPraHU3MOB B SKOCUCTEMAX.

IIpupoono-mexnoeennas cucmema — 3TO COBOKYIHOCTb B3aUMOJICHCTBYIOIIMX
TEXHUYECKUX COOPYKEHUN U IPUPOTHOU CPEIBI.

C menbto oOecrieueHusi OXpaHbl OKpyXkaroimiend cpeasl B PO pazpaborana u
OpUHSATA  CHUCTEMa  3aKOHOB,  PETYIHPYIOIIUMX  JIESITENbHOCTH B cdepe
IPUPOIAOTIOIB30BAHHS.

B Hacrosiiiee BpemMs B OCHOBE MPUPOJOOXPAHHOIO 3aKOHOAATEIBCTBA JICKUT
Koncturymus P®. B Heit nponucano, 4TO KaKIbIi UMEET MPaBO Ha OJIATOTPUATHYIO
OKPYXAaIOIlYI0 Cpely, JOCTOBEPHYI0 HMH(POPMAIMI0O O €€ COCTOSHUM U Ha
BO3MEIllEHHE  yuiep0a, MNPUYMHEHHOIO  €ro  3JI0POBbI0 WM  MMYILECTBY
AKOJIOTUYECKHAM MTPABOHAPYILICHUEM.

OCHOBHBIM NPUPOAOOXPAHHBIM 3aKOHOM P® siBisieTcss DenepanbHblil 3aKOH OT
10.01. 2002 r. Ne7-®3 «O06 oxpaHe OKpY>KaloIIe Cpeibl».

IIpu OOH pemenueM KoHpepeHIMU ObUla  CO3/1aHa  OpraHMU3allus,
KOOPJMHUPYIOIIAsi BCE BUJIBI NMPUPOJTOOXPAHHOM JEITEIBHOCTH BCEX TOCYHAPCTB —
sto FOHECKO (Opranmzamuss O0benuHéHHbIX Haruit mo oOpa3oBaHus, HAyKH,
kynbTyphl). Kpome FOHECKO, rmo6ambHBIME BOMpOCaMU OXpaHbl OKpYKarolien



Cpelbl 3aHMMAIOTCS CIEAYIOIIHME OpraHu3anuu: MeXIyHapOoAHBIA COI03 OXpaHbl
npupoabl u npupoHbIx pecypcoB (MCOII), yupexnénnniii B 1948 r. B Hero Bxoaut
6onee 100 ctpan, B T.4. u Poccusi; BcemupHas opranuzanus 34paBOOXpaHEHUS —
BO3; MexnynapoHoe areHTCTBO 1o aToMHoM sHeprun (MAT'ATD)

Bonpoce! 1 3axanus
ba3oBblli ypOBEHB

1. CucremMa 93KOJIOTMYECKOTO MOHUTOPHUHTa. JIOKalNbHBIM, pErMoOHaJIbHBIN,
HAIlMOHAJIBHBIA M TOOANBHBIA YPOBHU 3KOJIOTHYECKOTO MOHHUTOPHHTIA, HX
eI U 33/1a4U.

2. MeTonpl U CpeacTBa IKOJIOTMYECKOTO MOHUTOPUHTA: aHATUTUYECKUE METO/IBbI,

METO/1bl OMOUHIUKAIIMN U OMOTECTUPOBAHMUS.
3. DKOJIOTMYeCKOe MPOTHO3UPOBAHUE.
4. TlpupoJoOXpaHHOE  3aKOHOJATEIbCTBO  KaK  OCHOBAa  PAallMOHAIBHOTO
MIPUPOJIOTNIOIB30BAHUS.
[IpuponopecypcHoe 3aKOHOJATENBCTBO.
[TpupoaooxpaHHOe 3aKOHOJATENBCTBO.
DKOJOru4ecKasi SKCepTrsa.
DKOJIOTHYECKUI MacopT MPEANPUSITHS.

MexyHapoIHOE COTPYTHUUECTBO B 00JIACTHU 3aIIUThI OUOChepHI.
Cnucok JUTEPATYPHI, peKOMeH)IyeMBIﬁ K UCITIO0JBb30BaHUIO IO )]aHHOﬁ TEME

©oo~NOo O

OcHoBHas IuTEpaTypa:

1. Tynsxora, O. B. Dkomorus [DnekTpoHHbIN pecypc] : yaeoHoe mocodue / O. B. Tynskosa. —
DneKTpoH. TeKCTOBbIe nanHble. — CapatoB : By3oBckoe o6pasoBanue, 2014. — 181 c. — 2227-
8397. — Pexxum moctyma: http://www.iprbookshop.ru/21904.html

2. YennokoB, A. A. OO1as 1 IpUKIaHAs SKOJIOTHS [ DIEKTPOHHBIN pecypc] : yaeOHoe mocodue /
A. A. Yennoxkos, K. @. CaeBuy, JI. ®@. FOmenko ; mox pen. K. @. CaeBud. — DIEKTPOH. TEKCTOBBIE
IaHHble. — MuHCK : Beimiimas mkoia, 2014. — 655 ¢. — 978-985-06-2400-0. — Pexxum
noctyna: http://www.iprbookshop.ru/35508.html

JlomoJIHNTeIbHAS JINTEPaTypa:

1. CrenanoBckux, A. C. O0miast s5koiorus [DIeKTpoHHBIN pecypc] : yueOHuK aiis By30B / A. C.
CrenaHoBCcKuX. — DJEKTpOH. TekcToBble naHHble. — M. : OHUTU-JJAHA, 2012. — 687 c.
— 5-238-00854-6. — Pesxxum moctyma: http://www.iprbookshop.ru/8105.html
2. Bompmaxos, B. H. Okomnorus [DOnexkrponHslit pecypc] : yaueonuk / B. H. Bonsmakos, B. B. Kauak,
B. I'. Kobepunuenko ; mox pex. I'. B. Tsarynos, 1O. I'. SIpomienko. — D1eKTpOH. TEKCTOBBIE
narasle. — M. : Jloroc, 2013. — 504 c. — 978-5-98704-716-3. — Pexxum nocryma:
http://www.iprbookshop.ru/14327.html
HNuTepHeT-pecypcebl:

1 http://window.edu.ru/ — emuHOE OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTcKas OMOIMOTEKa OHIIANHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajIor acCOIUAIMU JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHni 1 oprannzanuit CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpeiToe 00pa3oBaHue

6 http://ecograde.bio.msu.ru — Mupopmanmonnas cucrema «DyHIaMeHTaIbHBIE TPOOIEMBI
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Metoaunueckue ykazaHus pazpadotansl B coorBeTcTBHH ¢ TpeboBanusmMu @I'OC BO u paboueit
MIPOrPaMMbI TUCHUIUIMHBI « DKOJIOTUS». YKa3aHUs MpeJHa3HAUYEHBI JIJIs CTY/IEHTOB
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TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOJICTB

Cocmasumenu K.C. Cuinko, accucmenm.
Ome. pedakmop AJL TlpockypuuH, KaHO.XUM.HAYK, OOYEHM.
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Tema 1. OcHOBBI 00111€H IKOJIOTHH
JlaGopaTropHas padora 1. Jkol0oru4ecKue uccjae0BaHus BO31yXa
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Beenenune

Pemenune skonormdeckux mpodIeM B COBPEMEHHOM MHPE HEBO3MOXXHO 0€3 TMOHUMAaHUS
OOBEKTUBHBIX 3aKOHOB DPAa3BUTHS NPHUPOABI W 00ImIecTBa. «DKOJOTHS» H3Y4aeT 3TH 3aKOHBI,
KOTOpbIE JAlOT KJIIOY K YIIPABJICHUIO B 00JIACTH OXPAaHbl OKPYKAIO IIEH CPEIb.

JucriumanHa «9KOJIO0THs» OTHOCUTCS K IUCHUIUIMHE 0a30Boi yacTu. OHa HampaBiieHa HA
dbopMUpOBaHHE KOMIETCHIMN OOYUYaIONMUXCSI B MPOLIECCE BBIMOIHEHUST padoT, OMpeIeICHHBIX
®dI'OC BO.

Meroanueckue yka3zaHUsl COCTaBJICHbI HA COBPEMEHHOM HAay4YHOM YpPOBHE U pacCUUTaHbl Ha
CTyAeHTOB, Mo HampaieHuto 15.03.04 ABroMaruzanusi TEXHOJIOTHYECKHUX IMPOIECCOB H
MIPOU3BOJICTB.

[TocnenoBarenbHOCTh J1AOOPATOPHBIX PabOT COOTBETCTBYET JIOTHYECKOH CTPYKType €€
npoxoxaenus. llpenmaraemple METOAWYECKHE YKa3aHUS COJEpKAT MaTepual, KOTOPBIH
PEKOMEHIYeTCsI UCII0JIb30BATh CTYIEHTaM MPHU OCYIIECTBICHUH J1aOOpaTOPHBIX padoT.



Tema 1. OcHOBBI 00111€#i DKOJOIrHH
Jlaboparopnasi padora 1. JKo10ru4ecKue uccjie0BaHus BO3AyXa

Onpit 1. JleiicTBUE KUCIOTHOIO 3arpsiI3HEHUS BO3/1yXa HA pacTECHUS

Llens pabotel: [IpomiumrocTpupoBaTh HETaTHBHOE BIUSHHE KHUCIOTHOTO 3arps3HEHHS
BO3/lyXa Ha pacTeHHUE.

Teoperuyeckasi 4acTh

bonbmioit Bpen okpykaromield cpeie HAHOCAT pa3IMyHble HCTOYHHMKH Ta3000pa3HbIX
BBEIOPOCOB (TMPOMBITINICHHBIC TPEINPHUITHS, TPAHCIOPT, IMOXKAPHI), «OIarogaps» KOTOPHIM B
aTMocdepy IormagaeT 3HauuTeIbHOE KOJIMYeCTBO Bpeaubix BemiecTB (okcumoB cepsl (1) u (1),
okcunoB azota (ll) u (1V), cepoBonopona, okcugos yriepoaa (II) u (IV) u ap.). Otu BemecTra
MOTJIOUIAIOTCS aTMOC(HEPHBIMU OCaJKaMHU, KOTOPbIE BBINAJAIOT HAa 3€MIIIO B BHJIE «KHCIOTHBIX)
noxaed mnu cHera. [log BO3AEMCTBHEM KHUCIOTHBIX OCAIKOB JIEPEBbS JIETYE MOPAKAKOTCS
BPEIUTEISIMU, HU3MEHSIETCd XUMHUYECKHH COCTaB IMOYB M IMOYBEHHBIX MHKPOOPraHuM3MOB. B
IEPBYI0 OYEpe/lb KHUCIOTHBIE OCAJKW IOpPAXarOT JIUCThS U JIpyrMe€ BereTaTUBHBbIE YacTU
pacrenuii. IlopakeHne JHCTbEB TMPENSATCTBYET HOPMAIbHOMY MPOTEKAHHUIO IIPOIECCOB
¢dorocuHTE3A.

Oo0opynoBanne U MaTepuasbl
. Kont6st Ha 500 M1 ¢ mpobkamu — 2 mT;
. Crakad Ha 250 MJI ¢ BOJIOH;
. Hunuaap mepHsbiii Ha 250 mi;

4. 3eneHble TUCThS WK TOOETH PaCTeHMUIA;

5.Cepa 1-21;

6. Cynboun xenesa (1) 3-5;

7. KoHLIeHTprupOBaHHas COJIIHASI KUCIIOTA.

Yxa3aHus 1o TexHuKe 0e30MacCHOCTH
Hcnonb3yembple TpH BHIIOJHEHUM aHaliW3a pacTBOPBL, PEAKTHB, IOCyAa U JApyrue
COCTaBHBIE YACTH KOMILIEKTa JOJKHBI ObITh MPEABAPUTEITHHO OCMOTPEHBI.

IIpu ocMoOTpe mpoBEPSIIOT:

1. {enoCTHOCTh U TEPMETUYHOCTh YIIAaKOBKH PaCTBOPOB, PEAKTHUBOB;

2. OTcyTcTBHE TOBPEXKACHUM MEPHON TOCY b, TPOOUPOK, KOHTPOJIbHBIX IIKAT U T.I1.;

3. CooTBeTCTBHE BBIOPAHHOTO MAJIsi WCIOJB30BAaHUS PEaKTHBA (pacTBOpA) HIIM MOCYIBI
TpeOOBaHUSAM METOJIMKHM aHAJIN3a, T.€. HAJMYME XOPOIIO M OJHO3HAYHO YUTAEMON ITHKETKH,
METOK Ha MEPHOM MOCy/ie U T.II.

[Tocne mpoBeneHus aHaiaM3a MEPHbIE CKISHKM U IMUIETKU CIEAYeT IPOMBITh YHUCTOM
BOJIOHM, CKJISTHKM C pacTBOpaMH HEOOXOAMMO T'€pPMETHYHO 3aKpPbITh M YJIOXKHUTh B MeCTa JUISI HX
XpaHEeHHUS.

Bxopsiue B cocTaB KOMILIEKTAa PEAKTUBBI TE€PMETHYHO YIIAKOBAHBI BO (PIIAKOHBI M HE
MPEACTABISIIOT OMAaCHOCTH TMPU XPAaHEHHH. XOTh KOMIUIEKT HE COACPKUT STOBUTHIX U
CHJIBHOJICHCTBYIOIIMX BELIECTB, MPU paboTe ¢ KOMILJIEKTOM HEOO0XOIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TpaBWJIAaMU 0O€30MAaCHOCTH, NPEAYCMOTPEHHBIMU Il PabOT B XUMHYECKOH
naboparopuu. B gactHocTH, ipu paboTe B 1aO0OpaTOpuu HE AOMYCTUMO:

1. [Tonafanue XMMUKAaTOB U PacCTBOPOB Ha CIU3UCThIE 000I0UYKH, KOKY, OACKIY;

2. [MpunsaTre UM (MATHA);

3. Bapixanue Bo3ayxa U XUMHUKAaTOB, 0COOCHHO UMEIOIINX PE3KUI 3arax U HaxXOoALuXcs B
MEJIKOKPHUCTANINYECKOM COCTOSIHUU (00pa3yIOIUX MbLUIb);

4. Tlpu pabore cO CTEKISHHBIMU HU3JEIMSIMH U TOCYAOH HEOOXOJuMO CcOOII0aaTh
OCTOPOKHOCTh BO U30€KaHHEe MOPE30B.

[Ipy npoBeAeHMH OSKCIEPUMEHTOB IO MOJEIMPOBAHUIO  3arpsA3HEHUN  BO3IyXa
MPEyCMOTPEHO HCIOJIb30BaHNE KOHIEHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpPHOM,
COJISTHOM, a30THOH, MypaBbHHOW. MOTYT NMpeACTaBIATh ONACHOCTH IS 3JI0POBBSI U HEOOJIbIIINE
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KOJIMYECTBA Ta30B, MOJydaeMble B X0Jie paboThl (Hampumep, xjiopa, okcuaa cepol (1V) u mp.).
[TOBBIIIIEHHYIO OIMACHOCTHh MPEJCTABISAIOT KPENKHE W KOHIICHTPHUPOBAHHBIE MHHEPAIbHBIC
KHCJIOTHI, a TAK)Ke MypaBbHHAs KUCJIOTa, 001a/Ial0lIUe CHIIBHBIM Pa3beIalolIiuM AeHCTBUEM MIPU
MONaJaHUM Ha CIIM3UCTHIE 00O0JIOUKHU, KOXKHBIE IMOKPOBBI, OJEXk1Y, 00yBb, 000PYI0BaHUE U T.II.
[Tpu monagaHuu KUCIOT HAa KOXKY HEOOXOAUMO OBICTPO MPOMOKHYThH PACTBOP JIFOOBIM TAMIIOHOM
(candeTkoil, BETOIBIO | T.II.), MECTO MOMAAAHUS OOMILHO MPOMBITH CTPYEH BOJBI U BHIMBITH C
MBLIOM.

Oco0eHHO omacHBl KUCIIOTHI MPHU TOMAJaHUK B I1a3a. B 3ToMm ciydae riaza HeoOXoIuMo

HEME]JICHHO OOMIIEHO MIPOMBITh HE CHJIbHOU cTpyei BOJIBI, 3aTemM
2%-HBIM BOJJHBIM PACTBOPOM COJIBI H CPOYHO OOPATHUTHCS K Bpauy-CHEITUAINCTY.
3aganusa

1. [TpurotoBneHNE KUCIOTHBIX TA30B U 3aNIOJTHEHHE UMHU KOJIO.

JlJIss IpUTOTOBJICHUS TA30B, MCIIOJIB3YEMbBIX B OIBITE JJIi MOJEIMPOBAHUSI BO3IACHCTBUS
KHCJIOTHBIX OCAJKOB Ha PacTEeHHUsl (CEpHUCTOTO Ta3a W CEPOBOJOPOJA), UCTIONB3YIOTCS METOMIbI
npenapaTuBHOrO nojiy4eHus. KonObl nepen 3anonHeHueM HeoOXOAMMO TIIATEIBHO BBICYIIHTS.
3ampuieHHEe KOO TPOUCXOIUT HEMOCPEJACTBEHHO MIPH IOJy4eHHWH Ta3oB. Hecmorps Ha
HEOOJIBIIINE KOJMYECTBA MOJYyYaeMbIX ra3oB, paOOThI O 3aIlOJIHEHUI0 UMHU KOJO HEOOXO0IMMO
MIPOBOJNTH B BBITSHKHOM IIKaQy.

Cepuucroiii ra3 (oxcun cepsl (IV), SO2) mony4aror cxurandem 1-2 T 3JeMeHTapHOM
Cephbl, OMNYIICHHOH B KOJOy B JIOKKE Ha IPOBOJOKE JOCTATOYHOW JUIMHBL [lomyueHue
CEPHUCTOTO ra3a MPOTEKACT [0 PEAKIIHH:

S+ 0;2=S021 (1.12)

Jlyis 3aroyiHeHHsT KOJIObI CEPHUCTBIM T'a30M JOCTATOYHO T'OPCHHS cepbl B TeyeHHe 3-5
MUHYT.

CepoBoaopoa (cynbdua BOJIOPO/IA, H>S) MOJIYy4arOT B3aUMOJEUCTBUEM

KOHILEHTPUPOBAHHOMN COJIIHOM KHUCIOTHI ¢ M30bITKOM cyibduaa xeneza () mpu xomHaTHOMN
Temreparype:
FeS + 2HCI = H2S1 + FeCl: (1.2)

Jns  3amosiHeHHsT KOJObI CEpOBOAOPOAOM HCHONB3YIOT Hebosblol (iaakoH (Orokc,
CTaKaH4YMK), UMEIONINNA JTHaMEeTp, MO3BOJISIONINN OIyCKaTh €ro B KoJOy M M3BJIEKaTh 0OPaTHO.
Bo ¢nakon mnomemaror 3-5 r cynepuma xenesa (Il), mpukambIBaroT HECKOJBKO Karelb
KOHIICHTPUPOBAHHOW COJITHOW KHCIIOTHI (HAa4MHAeTcs OypHOE BBIACIICHHE CEpPOBOAOPONA) M
Cpasy ke OMycKaroT (IaKoH KaKUM-ITHO0 crocoOoM (Hampumep, IpUBsI3aB HA HUTKE) B KOJOY.
@nakoH BBIZICPKUBAIOT B KOJIOE 3-5 MUHYT 1O 3aBEpPIICHHUS BBIICICHUS CEPOBOJIOPOJA, TTOCIE
Yero U3BJIEKAIOT U3 KOJIOBI.

3anojHEeHHbIE Ta3aMM KOJIObI HEOOXOIMMO IUIOTHO 3aKpbITh NPOOKaMU WM (OJIBIOH.
CpoK ToJHOCTH 3alOJIHEHHBIX TAaKMM 00pa3oM KojiO Uil MpPOBEAEHUS OIbITa COCTaBIISET
HECKOJIBKO YacoB.

Kon6pl, 3amonHeHHble ra3aMi ¥ IUIOTHO 3aKPBIThIE, HEOOX0IUMO MpOHyMepoBaTh. KosObl
Ne 1 3amonnena cepuucThiM razom; koida Ne 2 — cepoBogoponiom (Pucynoxk 1).
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Pucynok 1. IIponymepoBaHHbIe KOJIObI, 3a1I0JTHEHHBIE Ta3aMH
2. B kaxayio koin0y BHecHTE 4YacTh pacTeHusa. Omepanuio NPOBOAUTE CIEAYIOIIUM
00pa3oM: MOOYEepeTHO OTKPHIBAMTE MPOOKKM KOJO, OBICTPO OMYCTUT B HHUX IMOOETH WU



OTJIIeNbHBIC JIUCThsI M BHOBBL 3aKkpoiite mpoOkamu. He HakioHsiiTech mepen koibamMu U He
BJIbIXAlTe HAXOIAIINECs B HUX ra3bl. HaOmromaiite, 9To MPOUCXOIUT C PACTCHHSIMH.

3. Tak ke OCTOpOXXHO (HE BIbIXas ras) MOOYEPEIHO BICHTE B KXy Koi0y mo 100 mu
BOJIbL. BBICTpO 3aKpoiiTe Koa0bI mpoOkaMu. BeTpsaxuuTte Kaxayro Kouly, 4TOObI pacTeHHUs ObLTH
CMOYEHBI 00pa30BaBIIMMHUCS KUCI0TaMU. BHOBB HaOmonaiTe 3a pacteHusamMu. OTMETbTE, uepes
KaKOW ITPOMEXYTOK BPEMEHHU C PACTEHUSIMU IIPOUCXOAT BUIUMbIE U3MEHEHHUS.

Conep:xanue oT4yeTa
PesynbTaTel Habm01eHUH 0DOPMIISIIOT B BHJI€ TAOJIHIIBI 1.
Tabmuua 1. Pe3ynpTarsl 5KCIEpUMEHTA

Ne I'az, W3meHeHus, IPOUCXOAAIINE C PACTEHUEM
KosIObl | Haxojsmuiics B | I[locne BHecenws | [Tocme  BosmeiictBus | Bpewms
Kosoe pacTeHus B KOJIOY | KHCIOTHOTO OIS HaOJII0ICHUS
H3MEHEHMI
1 CepHuctblii  ras
(SO2)
2 CepoBoaopon
(H2S)

Ha ocHOBaHNHM NOTYy4YEHHBIX pe3yIbTaTOB CACIANTE BBIBOJ O BIWUSHUH KUCIOTHBIX JTOXKACH
Ha PACTECHHUS.
Onpit 2. BiiusiHue 3arps3HeHMs BO3/1yXa aMMHUAKOM Ha pacTeHUs

[lens paboOTBHL: MPOWLIIOCTPHUPOBATH HETaTUBHOE BIMSHUE 3arps3HEHHS BO3OyXa
aMMMaKOM Ha PacTeHHE.

Teopernyeckasi 4acThb

Ammuak (NHs) npezacraisier co0oif OecBETHBIM ra3 ¢ XapakTepHBIM PE3KUM 3alaxoMm
«HamatelpHOrO crnmptay. OH Jlerde BO3ayXa M OYEHB XOpOIIO pacTBopsieTcss B Boxe. llpm
BBICOKMX KOHIeHTpauusx B Bo3zayxe (0,5% oObema m Ooree) aMMHak CHIIBHO pasJpa)aer
CJIM3HCTBIE 000JIOUKH, BBI3BIBAET TIOPAKEHHE TJ1a3 M JIBIXaTeIbHBIX IMyTeil. HeraTnBHOE BiMsHUE
3arps3HEHHBIH aMMHAKOM BO3/yX OKa3blBa€T M HA PACTEHHUs, BbI3bIBAas XOPOILIO 3aMETHBIE
U3MEHEHHS B PACTHTEIBHBIX TKaHAX. TeM He MeHee aMMHUaK, P BHECEHUH €T0 B TMIOYBY B BHJIE
BOJIHOT'O PacTBOpPA M B XMMUYECKH CBS3aHHOM BHUJIE, SIBIISIETCS YA0OpEHUEM.

OOGopynoBaHue U MaTepHaJIbI

1. Kon6a Ha 500 mi1 ¢ mpoOKoii;

2. ®nakon Ha 20 Mit;

3. AMMHaJHas BOJa;

4. ®unbTp OyMaKHbIN;

5. lonuaTHieH (ckoTy);

6. JIucThst mim moOery TpaJeCKaHIIUK WA JPYTOTO PACTEHHSL.

Yka3zaHusi 10 TeXHUKe 0€30MaCHOCTH
Hcnonp3yemble TpH BBIMOJTHEHWH aHAJIM3a pacTBOPBI, PEAaKTHB, IOCyAa W ApyTUe
COCTaBHBIE YACTHU KOMILJIEKTA JIOJKHBI OBITh MPEABAPUTEIHLHO OCMOTPEHBI.

IIpu ocMOTpe mpoOBEPSIIOT:

1. LlenocTHOCTh ¥ TepMETUYHOCTh YIIAKOBKH PACTBOPOB, PEAKTHUBOB,;

2. OTcyTcTBHE TOBPEXKACHUM MEPHOM TOCY b, MPOOUPOK, KOHTPOIbHBIX LIKAT U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO JUIS HCIOJNB30BAaHUS peakTHBa (pacTBOpa) WM TOCYHAbI
TpeOOBaHUSM METOJWKH aHAIN3a, T.€. HAIWYHE XOPOIIO W OJHO3HAYHO YHTAEMOW ITHKETKH,
METOK Ha MEpPHOH MOCy/e U T.II.

[Tocne mpoBeneHHs aHanM3a MEpHBIE CKISHKH M THIETKHA CIETyeT MPOMBITH YHCTOU
BOJIOM, CKJITHKM C PacTBOpPaMU HEOOXOAMMO T€pPMETHYHO 3aKpBITh U YJIOXKHUTh B MECTa JUIs MX
XpaHEHHUS.




Bxonsmme B cocTaB KOMIUIEKTa PEaKTHUBBI T€PMETHUYHO YMAaKOBAaHBI BO (DIIaKOHBI U HE
MPEJCTABISIIOT OMACHOCTH TPU XpaHEHUH. XOTh KOMIUICKT HE COJIEPKUT SIAOBHTHIX U
CHWJIbHOJICHCTBYIOLIUX BEIIECTB, IPU paboTe ¢ KOMIUIEKTOM HEOOXOJIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMH 0€30IaCHOCTH, MNPEAYCMOTPEHHBIMU Ui pabOoT B XUMHUYECKOU
naboparopuu. B wactHocTH, pu paboTe B 1abOpaTopuu He AOMYCTUMO:

1. Ilonaganue XMMHUKATOB M PACTBOPOB Ha CIIM3UCTBIE 000JIO0UYKH, KOXKY, OJICKIY;

2. llpunstre mumy (TUTHA);

3. Bapixanue Bo3/lyxa 1 XUMHKATOB, OCOOCHHO MMEIOLINX PE3KHH 3amax U HaXOJsIIuXCcs B
MEJIKOKPHUCTANINYECKOM COCTOSIHUU (00pa3yIoIuX MbUIb);

4. Tlpu paboTe €O CTEKISIHHBIMH H3JCIUSMH W TOCYJOH HEOOXOIUMO COOI0IaTh
OCTOPOKHOCTH BO M30€KaHUE MOPE30B.

[lpy TpoBeAeHUH SKCIEPUMEHTOB IO  MOJCIMPOBAHUIO  3arpsA3HEHHA  BO3IyXa
MPEyCMOTPEHO HCIOJIb30BaHNWE KOHIUEHTPUPOBAHHBIX M pa30aBICHHBIX KHUCIOT — CEpPHOM,
COJISTHOM, a30THOM, MypaBbHHON. MOTYT MPEACTABIATh OMACHOCTh IS 3[IOPOBBS U HEOOJbIINE
KOJIMUECTBA Tra30B, MOJydaeMble B X0Je padoThl (Hampumep, xiopa, okcuaa cepsl (1V) u mp.).
[TOBBIIICHHYIO OIMACHOCTHh MPEACTABISIOT KPENKHE W KOHIICHTPHUPOBAHHBIC MHHEPAIbHBIE
KHUCTIOTHI, a TAK)Ke MypaBbHHAs KUCIOTa, 001aIal0lIUe CHIIBHBIM Pa3beIaoIuM AeHCTBUEM MIPU
MOTIAJIAHUU HA CIIM3HUCTBIE 00O0JOYKH, KOXKHBIE ITOKPOBBI, OJCKIY, 00YBb, 000OPYAOBAaHUE U T.II
[Tpu monmagaHuu KUCIOT HA KOKY HEOOXOAUMO OBICTPO MPOMOKHYTH PACTBOP JHOOBIM TAMIOHOM
(canderkoii, BETOUIBIO U T.II.), MECTO IMOMAJaHU OOMIBHO MPOMBITH CTPYEH BOABI U BBIMBITH C
MBLIIOM.

Oco0eHHO OnacHbl KHCIIOTHI MIPH MOMAJAaHUU B I1a3a. B 3ToM ciydae riaza HeoOX0IuMo

HEMEUICHHO 0OMIILHO IIPOMBITh HE CHJIBHOM cTpyei BOJIBI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJIBI H CPOYHO OOPATHTHCS K BPady-CHEITUAINACTY.
3amanusa

1. Ha nHO k0nObI monoxute OyMa)kHbIM QUIBTp Tak, yToObl Kojiba HE pa3duiiach NpH
HOCJIEIYIONEM OITYCKaHUM B Hee (prrakoHa.

2. Jlucr wumm moOer pacTeHus 3akpenure BO (UIakOHE KakK IOKa3aHO Ha pPHUCYHKE 2.
OCTOpPOXXHO 10 CTEHKE JINOO Ha HUTKE OMYCTUTE ()JIaKOH B KOHUYECKYIO KOJIOY.

Pucynok 2. Jluct (mober) 3akperieHHbli BO G1akoHe
3. Buecure B koyi0y 3-4 Karim aMMHAYHOU BOJABI, OBICTPO M TEPMETUYHO 3aKPONTE KOJIOY
pOOKOH.
OMBIT TPOBEIUTE B HAYAJIC 3aHITHS, PE3yIbTaT 3aUKCUPYHUTE B KOHIIEC 3aHSITHSL.

Conep:xkanue oTuera
CrenaiiTe BbIBOJ O BIUSIHUU 3arpsi3HEHUS BO3/lyXa Ha PacTeHUE. 3alUIINTe
ypaBHEHHE PEaKIMN 00pa30BaHUs U3 aMMHUAKA ILET0YHOT0» JT0XKIS.

KoHTpoJibHBbIE BONIPOCHI
1. MexaHu3Mbl BO3I€MCTBUS KUCIOTHBIX JOK/IEH HA KOMIIOHEHTHI OKPYKAIOLIEH Cpeibl.
2. KakoBEI mociieACTBYUS BBITAJEHUS KUCIOTHEIX JOXKIEH?
3. Kak MOKHO CHU3HUTh HHTEHCUBHOCTh KUCJIOTHBIX JTOKICH?
4. B yem 3akiro4aroTCs (GU3NIECKHUE TPUIHHBI TAPHUKOBOTO 3 dexTa?
5. 'mo6GanbHO M3MEHEHHUE KIMMAaTa: MPUYHUHBI, MEXaHU3M TIpoIlecca, TOCIEACTBHSL.
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6. KakoBbl Oynyr mocieactBusi st O6wocdepbl, ecnu mapHUKOBBIA 3hdexT Oymer
IIPOJOJKATh YCUIIMBATHCA?

Cnucok JINTepaTyphbl, peKOMeHyeMblii K HCI0JIb30BAHMUIO M0 TAHHOI TeMe
OcHoBHas JuTepaTypa:
1. Tynskosa, O. B. Dkonorus [ DnekTpoHHBIH pecypce] : yaedHoe nocobue / O. B. Tynskoa. —
DIIeKTPOH. TEKCTOBBIC TaHHbIe. — CapaTtoB : By3oBckoe oopa3oBanue, 2014, — 181 ¢. — 2227-
8397. — Pexxum mocryma: http://www.iprbookshop.ru/21904.html
2. Yennokos, A. A. OOI1as ¥ MpUKIJIaIHAsE SKOJOTHS [ DJIEKTPOHHBIN pecypc] : yueOHoe mocodue
/ A. A. Yennoxkos, K. ®@. CaeBuy, JI. ®@. FOmenko ; mox pen. K. ®@. CaeBud. — DIIEKTPOH.
TEKCTOBBIE MaHHbIE. — MuHCK : Brimmiimas mkoia, 2014, — 655 ¢. — 978-985-06-2400-0. —
Pexxum moctyma: http://www.iprbookshop.ru/35508.html
JlonoIHUTeILHAS JTUTEpPaTypa:

1. CremanoBckux, A. C. O0mas 3xoyIorus [ DNeKTPOHHBIH pecypc] : yaeOHuk i By3oB / A. C.

CrenaHoBCKuX. — DNEKTpOH. TekcToBble nanubie. — M. : OHUTU-JJAHA, 2012. — 687 ¢. —

5-238-00854-6. — Pexxum nmocryma: http://www.iprbookshop.ru/8105.html

2. bonpmakos, B. H. Okonorus [Dnekrponnslii pecypc] : yuebnuk / B. H. bonpmiakos, B. B. Kauak,

B. I'. Kobepuuuenko ; mox pen. I'. B. Tarynos, FO. I'. SIpoiieHko. — DIeKTPOH. TEKCTOBBIE
nanusie. — M. : Jloroc, 2013. — 504 c. — 978-5-98704-716-3. — Pexxum gocrymna:
http://www.iprbookshop.ru/14327.html

HNuTepHeT-pecypcen:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOINOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBII KaTajaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
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

OLICHKU COCTOAHUA SKOCUCTEM U SKOJIOTHUCCKOTO HOPMUPOBAHU S

JlaboparopHasi padota 2. JK0J0rH4ecKHe uccjaeJ0BaAHUSA BOAbI
Omnpit 1. Habmonenue 3a coctaBoM aTMOC(HEPHBIX 0Ca/IKOB

[ens paboTel: M3ydyeHne cocraBa aTMOCEPHBIX OCAIKOB.

Teopernyeckasi 4acThb

KucnoTHOCTh BOJBI OmpesensseTcss 3Ha4YeHHeM BOJOpPOAHOTO mokazatens (pH), koTopbrit
JUISL TIPUPOIHBIX BOJ OOBIYHO MMeeT 3HaueHus oT 6,5 mo 8,5. U3menenus pH Boapl Bogoema
OOBIYHO MOTYT BBI3BATh 3arpsi3HEHUS] BO3/1yXa KUCIOTHBIMH MpPHUMECSIMH (OKCHIaMHU CEphl U
azora, okcuaoMm yriepona (IV) m ap.), KOTOphIE «BBIMBIBAIOTCS» W3 BO3AyXa IOXKISIMH W
nonagaroT B BojoeM. M3menenuss pH MoOryr BbI3BaTh TakKe 3arps3HEHUs BOJOEMa
MPOMBINIUICHHBIMA CTOYHBIMH BOJ[AMH, KOTOpPHIE HE MPOILIM HeWTpanmmu3aiuioo. KucioTHoCTh
MPUPOJHON BOJBI MOXET OIPEACTAThCS TaKKEe XapaKTepoM MOYBOTPYHTOB, JaHImadTa B
KOTOPOM pacrojiokeH BogoeM. M3menenune pH nmpupoaHoit BOJIbI CBEPX JAOMYCTUMBIX MPEICIIOB
(bomee 8,5 m menee 6,5) co3maeT cpedy, HEMPUTOMHYIO IJSl CYHIECTBOBAHMS OOJIBIITMHCTBA
BOJHBIX OPTraHU3MOB, OCOOCHHO mMpocTeimmx. KadecTBoO MpupoaHON BOABI B 3HAYMTEIBHOU
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CTEIICHU OMNPENEAeTCs KOHIIEHTpAlMe pacTBOPEHHBIX B HEW MHHEpaNbHBIX cojed. MOoXHO
BBIJICTIUTH JIBa OOJIBIINX KJIaCCa MUHEPATBHBIX COJICH, KOTOPHIE BCTPEUYAIOTCS B IPUPOJTHOM BOIE
B 3HAYMTEJIbHBIX KOHIIeHTpanusax (Tadmmma 3).

OcHOBHOM BKJIaJ B 00IIee COJIECOAEPKaHUE BHOCAT COJM 1-TO Kilacca, KOTOpPHIE CIeAyeT
ompeensaTh B nepByto ouepeas. Conu 2-ro Kiacca Takke HeOOXOAMMO YUYUTHIBATh MPHU OLEHKE
KadyecTBa BOJbI, T.K. Ha KaXAyH0 M3 HUX ycTraHoBieHO 3HaudeHue [IJIK, Xora oHuM BHOCAT
HE3HAYUTEeIbHBIN BKJIAJ B 00IIee CoJIeco/Iep:KaHne IPUPOTHBIX BOI.

Tabmuna 3. OCHOBHBIE KOMITIOHEHTBHI, CO3JAIONINE MHHEPAIHU3AIMIO MUTHEBOH W MPUPOITHON
BOJIbI

KoMITOHEHTbI MUHEPATIBHOTO COCTAaBa BOJIbI [TpenenbHO HOMyCTUMAsT KOHIICHTPAIIHS
(II/IK)
1-it KITACC

1. Katuonsr:

Kansuwuii (Ca®*) 200 mr/n

Harpwii (Na*) 200 mr/m

Maruuii (Mg?") 100 Mr/n

2. AHHMOHBI:

I'mapokap6onat (HCO3) 1000 mr/n

Cymboat (S04%) 500 mr/n

Xnopuz (CI) 350 mr/n

Kap6onar (CO3") 100 mr/n

Hurpar (NO3") 45 mr/n

2-it KIIACC

1. Katnonsr:

Ammonnit (NH4") 2,5 mr/n

YKeneso obmee (cymma Fe?* u Fe®") 0,3 mMr/n

Merannbl 0,001 mMoB/1

2. AHHOHBI:

docar (POs>) 3,5 mr/n

Hurpar (NO2) 0,1 mr/n

B nmepByro ouepenp HapylIEHHBII MHHEPAJBHBI COCTaB BOJABI CKa3bIBAaeTCS Ha
KU3ZHEJEATENIbHOCTH MPOCTEUIIUX (KJIETOYHBIX) OpPraHU3MOB, T.K. PACTBOPEHHBIE COJMU U
OTpeNieNAIoT OOMEH BEIECTB KIETOK C OKpY)Kalolled cpeloil M SBISAIOTCS CTPOUTEIbHBIM
MaTepuaioM JUIsl DJIEMEHTOB HUBOW KieTku. lloBbIlIeHHas KOHILIEHTpauusi cojeil B BOJe
naryOHO CKa3bIBa€TCsl HAa MUHEPAJIBbHOM COCTaBEe OKpY’KalOIIeld BOJOEM ITOYBBI, BBI3bIBas €€
3aCOJIEHUE, KaK B IPOILIECCE BIUTHIBAHUS BOJBI MOYBOW, TaK M MPU OPOUIEHWH TAKOW BOIOMU
CeNIbCKOXO03SMCTBEHHBIX MoJieil. Mcrounukamu oOoramieHust TpUpoaHON BOJIbI MHUHEPATbHBIMU
COJISIMU, IIPUBOJSIIETO K HAPYIIEHUIO PUPOJTHOTO COJIEBOTO PaBHOBECHS B BOJIE, SIBJISIOTCS:

e JIMBHEBBIE U TaJIbI€ BOJBI C MOCHINAEMBIX COJISIMU 3UMOM YJIHII TOPOJIOB U JIOPOT;

® TIOBEPXHOCTHBIE JJOXKEBbIE BOJBI C MOJIEH, TA30HOB MOCIIE TPUMEHEHHUSI Ha HUX MUHEPAJIbHBIX
yoOpeHuit, a TaKk)ke TPYHTOBBIE BOIBI;

® HEOUYHIICHHBIE CTOYHBIE BOJIBI, PACcCOJIbl, COpachiBaeMble IPOMBILIUICHHBIMHU TPEANPUATHIMH,
u J1p.

[loBbIlIeHHAas KOHILIEHTpalus COJEH yXYAIIaeT BKYC IHThEBOM  BOJBI. IIpn
KOHIIEHTpalUsIX CoJie, mpeBblmaromux coorBerctByromue [IJIK, Boma craHoBuTCS
HEMPUTOIHOM JIs1 TUThS U UCTIOIb30BAHUS HA X031 CTBEHHBIE HYK/IbI.

Ha npaBuibHOCTh MOMyYEHHBIX PE3yNbTaTOB aHAIW30B BIHSET CIOCOO0 OTOOpa MpoOBI
BOJIBI M yClIOBHUsS ee XpaHeHus. IIpoba nomkHa ObITH 0TOOpaHa B YUCTYIO CTEKJISIHHYIO HIIU
MJIaCTMACCOBYIO OyThUIb 00beMOoM He MeHee 0,5 1 (B OyThUIM JOJDKHO ocTaThbes He Oosee 5-10
MJI BO3]lyXa); MPOOBI CIIeAyeT aHAIM3HPOBATh B TEUCHHE HECKOJIBKHX YacoB Iocie oToopa JInubo
XPaHUTh B XOJOJUIbHUKE.

10




OdyeHb ynOOHBIM OOBEKTOM [IJIsi M3Y4YEHHS] MUHEPAIBbHOTO COCTaBa BOBI SIBISIOTCS
OYTBUIMPOBAaHHbBIE IHUTHEBbIE WU MUHEPAIBHBIE BOJbI, HMEIOIIME OSTHUKETKU C YKa3aHUEM
KOHIEHTPAU pacTBOPEHHBIX COJICH.

HoxneBast Boga oObIYHO MMEET ciiaboKucibie cBoMCTBA. [Iponcxonut 310, Kak MpaBuIo,
BCJIE/ICTBUE pacTBOpeHUs B Hell auokcunaa yriepoga CO2. [IpoGiemsl, cBsi3aHHbIE ¢ KUCIOTHBIM
WIA IIEJOYHBIM 3arpsi3HEeHHEeM aTtMoc(epHON BOABI, NPOHMCXOJAT 4Yalle BCEro M3-3a
JESTEIbHOCTH YEJIOBEKA.

[TpyunHON BO3HMKHOBEHMSI KUCJIOTHBIX JOXAEH SIBISIOTCSI MAacCOBBIE MPOMBILUIEHHBIE
BBIOpOCH okcuga cepol (IV) SO2 u okcnnoB azora NOx B atmocdepy. B pesynbraTe OKHCIeHUS
ATHX BEIIECTB KHUCIOPOAOM BO3[yXa W B3aUMOJCHCTBHA ¢ arMoc(epHOH BIaroil mpomcxoauT
obpaszoBanune azorucroir (HNO2), azornoii (HNOs), cepumcroii (H2SO3z) u ceproii (H2SOa)
KHCJIOT.

ObopynoBanue 1 MaTepuaJIbI

JIoxKa;
Hoxxuunpl;
ITunner;
[Tpobupkw;
HlTatuB 11 mpoOUpPOK;
PactBop itona;
PacTBOp nmudeHnnamMiaa B KOHIEHTPUPOBAHHON CEPHOM KUCIIOTE;
PactBop conu Gapusi (HACHIIIICHHBIN ),
PactBop conanoit kucnotsl (1:5);
0. Bopga uucras;

11. pH-tect wim 6ymara MHIUKATOPHAs yHUBEPCAIbHAS;

12. TIpoOsl ocaakoB (JOXKs, CHETa, JIbA).

Yxka3anus no rexHuke 0e30MaCHOCTH
Hcnonp3yemple IpU BBIIOJHEHUM aHalIW3a pacTBOPBL, PEAaKTHB, IOCyAa W JpYyrue

COCTaBHbIE YAaCTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIBHO OCMOTPEHBI.

[Tpu ocMoOTpe MpOBEPAIOT:

1. [{eroCTHOCTh ¥ FEPMETUYHOCTD YIIAKOBKH PaCTBOPOB, PEAKTUBOB;

2. OTcyTcTBUE TOBPEXKACHUN MEPHOM MOCY/bI, TPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOIO MJI WCIOJIb30BAHUS peakTuBa (pacTBOpa) WIM TOCY[bI
TpeOOBaHUSAM METOAMKM aHAIN3a, T.e. HAIMYME XOPOUIO M OJHO3HAYHO YUTAEMOM ITHUKETKH,
METOK Ha MEPHOM MOCYyI€ U T.II.

[Tocne mpoBeneHus aHaiaM3a MEPHBIE CKISSHKM W IUINETKU CIEAYET IPOMBITH YHUCTOU
BOJIOM, CKJISTHKM C pacTBOpamMH HEOOXOAMMO I'€pMETHYHO 3aKpPbITh M YJIOXKUTh B MecTa JJI UX
XpaHEHHUS.

Bxondume B cocTaB KOMIUIEKTa PEAKTHBBI T€PMETHYHO YMAKOBAaHbI BO (DJIAaKOHBI U HE
IPEJICTaBISIIOT ONACHOCTU IPU XpaHEHUH. XOTb KOMIUIEKT HE COJIEPKHUT SAOBUTBIX U
CHWJIBHOJICHCTBYIOLIUX BEIIECTB, IPU paboTe ¢ KOMIUIEKTOM HEOOXOJIMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TIpaBWJIaMH 0€30IIaCHOCTH, NPEIYCMOTPEHHBIMH i PabOT B XHUMHYECKOH
nabopatopuu. B wactHOCTH, pu paboTe B 1a00OpaTOPUM HE JOMYCTUMO:

1. Ilonaganue XUMHKATOB M PACTBOPOB Ha CIIM3UCTBIE 000JIO0UKH, KOXKY, OJIEXKY;

2. [lpunsTre nuuwM (MUTHA);

3. Bapixanue Bo3/lyxa 1 XUMHKAaTOB, OCOOCHHO UMEIOLINX PE3KHil 3amax U HaXOA[IIIXCs B
MEJIKOKPHUCTANINYECKOM COCTOSIHUU (00pa3yIoIuX MbLUIb);

4. Tlpu paboTe €O CTEKISHHBIMM U3JCTUSAMH U TOCYJOH HEOOXOIUMO COOI0aaTh
OCTOPOKHOCTH BO M30€KaHUE MTOPE3OB.

[ToBBIIEHHYIO ONACHOCTDH MPEACTABIAIOT KPENKHE U KOHIIEHTPUPOBAHHBIE MUHEPAJIbHBIE
KHCJIOTHI, a TAK)Ke MypaBbHHAas KUCJIO0Ta, 00J1a1alolIie CHIIbHBIM pa3beIalonIiM JAeHCTBUEM MPU
MOTAIAHUU Ha CITU3UCThIC 000JIOUKH, KOKHBIE MTOKPOBBI, OJIXKy, 00yBb, 000pyIOBaHUE U T.II.
[Tpu monmagaHuy KUCIOT HAa KOXKY HEOOXOAUMO OBICTPO MPOMOKHYTH PACTBOP JIFOOBIM TaMIIOHOM

BOoo~NoOR~WDNE
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(canmderkoii, BETOLIBIO U T.II.), MECTO TOIMAIaHUsI OOMIHHO MPOMBITH CTPYEH BOJBI U BBIMBITH C
MBLIOM.

Oco0eHHO onacHbl KUCIOTHI MPHU MOMaJaHuK B r1a3a. B aTom ciyudae rimaza HeoOXoIumo
HEMEJICHHO 00UITBEHO MPOMBITH HE CWIIBHOM CTpyeit BOJIBI, 3areM
2%-HbIM BOJHBIM PAaCTBOPOM COJIbI U CPOYHO OOPATUTHCS K Bpayy-CHEIIUAIUCTY.

Co0luto1aliTe 0CTOPOKHOCTH MPU padOTe C pacTBOPOM JueHnIaMiuHa B CEpHOU KucoTe!

Co0mroaiiTe OCTOPOKHOCTD: XJIOPH Oapusi TOKCHYCH!

3ananus
A. Onpenenenue pH

1. CmounTe MOJIOCKY YHUBEpPCAIbHON MHIAMKATOPHOW Oymaru uccienyeMoi Bojoit. s
3TOr0 HAKJIOHWUTE MPOOUPKY C BOJOM M OMYCTUTE B HEE OJMH KOHEI[ MMOJIOCKH WHAMKATOPHOU
Oymaru, Jeprka MUHIETOM BTOpoi ee KoHell (PucyHok 6).

Pucynok 6. Onpenenenue pH uccneayemoii mpoObl BObI
2. BelHBTE MHAMKATOPHYIO Oymary w3 MpOOHMPKHA W CPAaBHHUTE IMOJIYUCHHYIO OKPACKy CO
mkanoi. Onpenenute pH uccneayeMoil Boabl (10kKIE€BOM, Taloi CHErOBOHM, TajJoro Jbjaa) IO
HIKaje.
b. O0HapyxeHne HUTPAT-HOHOB
Job6aBpTe B TPOOMPKY C HCCIEIyeMOM BOAOW 2-3 KamM pacTBopa Ju(eHHIaMHHa

(Pucynok 7). Ilpu Hanmuuuu B BOJE HUTPAT-MOHOB PACTBOP OKPAIIMBACTCS B CHHUIM IBET.

PacTteop
avncprHunaMnHa
Mo Kanmnsam

5mn

Pucynok 7. OGHapy>keHHe HUTPAT-HOHOB B HCCIEyeMOM MpoOe BOIbI

[TpurotoBneHnue pactBopa Au(eHUIaMUHA B KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTE: B
KanenpHUILY (25 mi) HanelTe Ha 2/3 00beMa KOHIIEHTPUPOBAHHYIO CEPHYIO KHCIOTY (TIOTHOCTH
1,84 r/cM®) 1 BHecHTE B Hee Ha KOHUMKE CKaJIbITeNs HECKOIBKO KPUCTAIIOB IN(eHUIaMIHA.

KonuuecTBeHHOE ONpeAeNeHne COAEpXKaHUS HUTPATOB TAKKE MOYKHO BBIIOJIHUTL C
MIOMOIIBI0 HHUTpaT-TecTa. JlIsi 3TOro BBIHBTE NOJIOCKY TecT-cucrteMsl «Hwutpar-TecT» wu3
YIAKOBKU U OTPEXbTE KyCOUEK MHIUKATOPHOM IOJIOCKH pa3MepoM IPUMEPHO 5X5 MM. 3akaB
OTpPE3aHHBIN Y4aCTOK MOJIOCKH IMUHIIETOM, OKYHUTE B TECTHPYEMYIO TIpoOy Bojbl. Uepe3 3 MuH.
CpaBHUTE OKpacky paboudero ydyactka ¢ KOHTPOJBbHOH IIKaJol Ha OOJO0XKKE TECT-CUCTEMBlI U
ONPENIETUTE COAEP)KAHNE HUTPATOB.

B. O6napyxenue cy1b(puT-HOHOB

1. JloGaBbTe B mpoOUPKY ¢ UCCIeayeMOi BoAoH 1-2 Karmm pacTBopa iosa.

g mpuroToBieHUs pacTBOpa Hoja anTeuHbli 5%-HBIM CIUPTOBOM pacTBOp Hoja
pazbaBisroT B 20 pa3 BOAOM /10 IIBETA HEKPEITKOTO Yasi.

2. HaGnropaiiTe, 94TO MPOUCXOAUT C OKPAILICHHBIM PACTBOPOM.

I'. O0Hapy:xenne cyjb(paT-uOHOB
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Jo6aBbpTe B MpOOUPKY ¢ HccheayemMoit Booi 10 kamens pacTBopa COJISTHOW KHCIOTHI U 2
Karumi pactBopa cosin 6apust. Habnromalite B TeueHne 3 MUH. 32 IOMYTHEHHEM pacTBOPA.

KonuuecTBeHHOE oOlpeneseHre COAepKaHUsl Cylb(aT-nOHOB MOXHO BBIMOJHATH C
MOMOIIIBIO TeCT-KOMIUIEKTa «CynbdaTe», A ATOTO:

1. OnonocHuTe MEPHYIO CKISAHKY HECKOJIBKO pa3 aHaIM3UpyeMoM Bojaoi. Hanelite B
CKJISTHKY 2,5 MJI pOOBI BOJIBI, UCIIONB3YS Il TOUHOCTH MUNETKY KanenbHUIy (Pucynox 8).

2,5 mn
==
Pucynok 8. Mepnas ckisiHKa, 3alI0JJHEHHASI aHAIU3UPYEMOM BOJOH

2. JHosemute pH mpoOwli g0 pH 4 pacTBopamMu TuapoKcuaa HATpUs JUOO COJSTHON
KHCJIOTBI, TIPUOABIsIsi UX C MOMOIIBIO MHUIETKU-KANEeIbHUIIBI, B 3aBUCUMOCTH OT pH cpensi.
KonTponupyiite 3nauenuie pH no yHuBepcanbHONH MHAUKATOPHON Oymare.

3. Hcnonp3ys nunerky-KamenbHHIY, J00aBbTE€ B CKISHKY C aHAJIU3UPYEMOM BOJOM
pactBop optanuioBoro K no metku «5 mim». 3akpolTe CKISHKY NpOOKOW U mepeMeriaite
pactBop.

4. CoenuHUTE WIMPHI-A03aTOP ¢ MUNETKOM 1t TuTpoBanus (Pucynok 9). C momomnibio
mmpuiia HabepuTe B MUNETKY JUISi TUTPOBAaHUS pacTBOp xyopuma Oapusi. [loctemeHHo, 1Mo
KaljisiM, TUTPYUTE COJEpKUMOE CKJISIHKA pacTBOPOM XJjopuga Oapuss [0 THOSBICHUS
HEUCYEC3aroIIeH 3eJICHOBATO-TOIyOOH OKPACKH.

Pucynok 9. Coeannenue mnpuia-103aropa ¢ MUNeTKon A TUTPOBAHUS
IIpumeuanue. [l 4eTKOro OmMpenesieHUs] TOYKH SKBHUBAJIEHTHOCTH OKPAacKy TUTPYEMOW
poObl CpaBHUBAMTE ¢ OKPACKOM XOJIOCTON MPOOBI, B KAUECTBE KOTOPOM MCIONB3YyHTE CKIISTHKY C
TaKUM e 00bEMOM aHAIM3UPYEMOH BOJIbI U MHIUKATOPA.
5. Onpenenute 00beM pacTBopa XJjopHuaa Oapusi, U3pacxoAoBaHHOrO Ha TUTpoBaHue (V,
mi1) (Pucynok 10):
V =Vo— Vi
@)

WexonHbIR
obLéM Vol

KoHe4HIn
obnem f Vil

Pucynok 10. Onpeznenenne u3pacxoJ0BaHHOTO XJIopHaa Oapus
6. Paccunraiite koHIeHTparuio cyibdpaToB (Cc, MI/iT) B aHATM3HpyEeMOl Bojie 110 (hopmyiie
(3):
48,03-V - (5 -1000

c VH

—384-V (3)
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rae: 48,03 — MmonsipHas Macca SKBUBaJICHTa CyIb(aT-uoHa, I/MOJIb;

V — o0beM pacTBopa xyopuia 6apusi, U3pacxo0BaHHOTO HA TUTPOBAHHE, MIT;

Cp — KOHIIGHTpalusi pacTBopa XJjopuua Oapus, UCHOIb3yeMoro uiss tutpoBanus, 0,02
MOJIB/T1 DKBUBAJICHTA;

1000 — ko3¢ dpunMeHT nepecyera eIUHAL U3MEPEHUHN U3 TPAMMOB B MUJUTUTPAMMBI;

Vi1 — o6beM npoObl, B3ATOU At TUTPOBAHUS, 2,5 MII.

Conep:xanue oTyera

3adukcupyiiTe pe3ynbTaThl OSKCIEPUMEHTOB B TeTpaad. Mcmomip3ys TOJIy4YEeHHBIE
pEe3yJIbTaThI SKCIIEPUMEHTOB, CIICIaliTe BHIBOJI O BO3MOXKHBIX UCTOYHUKAX 3arpsi3HEHUST OCAJIKOB.
HanummTe cOOTBETCTBYIOMNE YPABHEHUS! XUMHUYECKUX PEAKIIUH.

Omnpbit 2. OnpeneneHrue opraHoJIeNTHYECKUX MoKa3aTelel KauyecTBa BOJIb

[{enb paboThl: 3HAKOMCTBO C OPTaHOJICITUYECKON OIIEHKOM KauecTBa BOJIBL.
Teopernyeckasi 4acThb

Jroboe  3HAKOMCTBO €O  CBOMCTBAaMH  BOABl ~ HAaYMHAETCA C  OINpeAeTCHUS
OpPraHOJIEITUYECKUX TIOKa3aTesie, T.e. TaKUX, AJIs OINPEICTICHHUS KOTOPBIX MBI IMOJIB3YyeMCS
HAIlUMHU OpraHaMH 4YyBCTB (3peHHeM, OOOHSHUEM, BKycoMm). OpraHoienTudeckas OICHKa
MPUHOCUT MHOTO MPSIMOU ¥ KOCBEHHOW MH(OPMAIIUK O COCTaBE BOJIBI U MOKET OBITh MTPOBEICHA
ObicTpo U 6e3 kakux-1ubo mpubopoB. K opraHoienTuyeckuM XapaKTepUCTHKAM OTHOCATCS
[IBETHOCTh, MYTHOCTD (ITPO3PAvYHOCTB), 3alax, BKYC U MPUBKYC, IEHUCTOCTD.

OpranonenTuyeckas OIIEHKAa KauecTBa BOJbl — OOs3aTeNbHAas HavajabHas Mpoleaypa
CaHUTAPHO-XMMUUYECKOTO0 KOHTPOJIA BOAbl. Ee mpaBUIbHOMY MPOBEACHHUIO CIHEIUATHCTHI
IpUIaI0T OOJBIIOE 3HAUYCHHUE.

[IBeTHOCTh — €CTECTBEHHOE CBOMCTBO MPHUPOIHON BOABI, 00YCIOBICHHOE MPUCYTCTBUEM
T'YMHHOBBIX BELIECTB U KOMIUJIEKCHBIX COCIMHEHUN kKene3a. L[BeTHOCTh BOJBI MOXKET 3aBUCETh
OT CBOWCTB M CTPYKTYPHI JIHA BOJIOEMA, XapaKTepa BOJHONW PACTHUTEIBHOCTH U MPHIETAIONIUX K
BOJIOEMY I10YB, HATMYHUS B BOJOCOOPHOM OacceliHe 60J0T U TOPPSHUKOB U JIp.

Ecnu oxpacka BOJbI HE COOTBETCTBYET OOBIYHBIM MPHUPOJIHBIM OTTEHKAM, a TaKXKe IMpHU
WHTEHCHUBHOW €CTECTBEHHOM OKpacKe, OMPENEeNsIFOT BBICOTY CTOJ0A JKUIKOCTH, MPU KOTOPOM
BU3yaJIbHO OOHapyKuBaeTcs okpacka. COOTBETCTBYIOIIAsl BBICOTa CTOJ0A BOABI HE JOJDKHA
MPEBBIIATH: JUIsI BOJbI BOJOEMOB XO35MCTBEHHO-IIUTHEBOrO Ha3HaueHHUs — 20 cM; KyJIbTYpHO-
ObiToBOro HasHaueHuss — 10 cM. VYjoBneTBopuTeNbHasT LBETHOCTb BOJbI YCTpPaHSET
HEO0OXOUMOCTh ompeaeneHus Tex 3arpssaurenei, [[JIK KoTopbIX ycTaHOBIEHBI MO I[BETHOCTH.
K TakuMm 3arps3HUTENSIM OTHOCSTCS MHOTHE KpacUTENM M COEAUMHEHUs, oOpasyroiiue
MHTEHCHUBHO OKpaIlIE€HHbIE PACTBOPHI.

MOXHO OmpeaeNns Th BETHOCTh M Kaue€CTBEHHO, XapaKTEePU3ys IBET BOJBI B MPOOUPKE
BbIcoTOM 10-12 c™m (Hampumep, 6ecliBeTHas1, Cl1aboKeNTasl, xKenrtas, OypoBaras u T.1.).

Ornpenenenne NBETHOCTH (WM IIBETA) BOJBI aKTyallbHO TOJBKO IIPH OIIEHKE KayecTBa
OKpAIlIEeHHBIX MPUPOAHBIX BOJ JIMOO TIPU aHAM3€ CTOYHBIX BOA. LIBeT y muUTHEBOIl BOABI, KaK
MIpaBUJIO, OTCYTCTBYET.

MyTHOCTh BOABI OOYCIIOBIEHA COJEp)KaHHWEM B3BEIICHHBIX B BOJAEC MEIKOJIUCIIEPCHBIX
puUMeceil — HEPaACTBOPUMBIX WJIM KOJUTOMIHBIX YACTHUIl PA3TUIHOTO MPOUCXOKICHUSI.

MyTHOCTB BOJIbI O0YCIIOBIUBAET U HEKOTOPHIE IPYTHUE XapaKTEPUCTHKHU BOJIbI, TAKHE KaK:

® HaJIMYMEe OCaJKa, KOTOPBI MOXXET OTCYTCTBOBATh, OBITh HE3HAYHTEIHHBIM, 3aMETHBIM,
OOJIBIITUM, OYEHB OOJIBIINM (KOJTUYECTBO OCATKA MOXKHO U3MEPSATh B MIJIJTUMETPAX);

® HAIMYNWE W KOJMYECTBO B3BEIICHHBIX BEIIECTB, WJIM TPYyOOIUCHIEPCHBIX MpUMeEcen
(M3MepseTcs B MUJUTUTpaMMaX MacChl IPUMECEH Ha JIUTP BOJIBI);

® [IPO3PAYHOCTh, U3MEPSIETCS KaK BBICOTA CTOJ0A BOJBI, TIPH B3IJIAJE CKBO3b KOTOPHIM Ha
Oemnoii Oymare MO>KHO pa3inyaTh CTAaHIAPTHBIA NEYaTHBIN MIpUQT.
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Jlia onpeneneHuss MyTHOCTH MCIIONIBb3YETCsl BU3YaJIbHBI METOJ — IO CTEIICHU MYTHOCTH
cronba BeicoToi 10-12 cM B MyTHOMepHOH mnpoOupke. MyTHOCTH TPOOBI ONMUCHIBAIOT
Ka4eCTBEHHO CJIEAYIOUIMM 00pa3oM: Ipo3pauHas; cjabo onajecuupyroas; onajecuupyromas;
c1ab0 MyTHasi; MyTHas; OUE€Hb MYyTHasl.

Onanecuenuus — ot opalus (J1at.), Ha3BaHUE MUHEpaa — SIBJIEHUE XapaKTEPHOTO CBEUCHUS
KOJIJIOUIHBIX PACTBOPOB MPHU UX OOKOBOM OCBEIIEHHH, XOPOIIO HAOII0AaeMOe Ha TEMHOM (OHE.
SIBneHue 0OYyCIIOBIEHO paccessHUEM CBETa BCIEACTBUE €ro AU(PAKIMM OT B3BELICHHBIX B
KOJUJIOMIHOM PacTBOPE MUKPOUYACTHIL, HAXOSAIIUXCS B BBICOKOJAUCIIEPTUPOBAHHOM COCTOSIHHUM.

3amax BOJbl OOYCIIOBJIIEH HAJIM4YMEM B HEH JIeTy4MX MaXHYIIUX BEIIECTB, KOTOpHIE
NOTMAAAa0T B BOAY ECTECTBEHHBIM ITyTeM JHOO CO CTOYHbIMH Bojamu. IIpakthyecku Bce
OpraHMYEeCKHe BelecTBa (B 0COOEHHOCTH JKUKUE) UMEIOT 3alax U nepenaroT ero Boje. OObYHO
3anax onpenesnaoT npu komHaTHoW (20°C) m npu nosbiueHHOM (60°C) Temneparype BOABL.
3amax M0 XapakTepy MOJpa3AeisitoT Ha JIBE€ TPYIIIbL, ONpenelsis ero CyObeKTUBHO IO CBOMM
OLL[YILIEHUSIM:

1) ecTecTBEHHOrO MPOMCXOXKAEHUS (OT KUBYIIUMX U OTMEPIIUX OPraHU3MOB, OT BIMSHUSA
[I0YB, BOJHOM paCTUTENIbHOCTH U T.I1.);

2) UCKYCCTBEHHOI'O TEXHOI'€HHOI'O NMPOUCXOXKJEHHs. Takue 3amaxu 0ObIYHO 3HAUUTENIBHO
U3MEHSIOTCS IPH 00pabOTKE BOBI.

Onenky BKyca BOABI IPOBOJAT y MNHUTbEBOW IPUPOAHONM BOABI IPU OTCYTCTBHH
MOI03PEHUM Ha €€ 3arpsi3HEHHOCTh. Pa3znuyaroT 4 BKyca: COJICHBIN, KUCTBIM, TOPbKUH, CIaJAKUH.
OcranbHble BKYCOBBIE OIIYILIEHHUS CUUTAIOTCS NPUBKYCaMu (COJOHOBATBIM, TIOPHKOBATBIM,
METAJITIMYECKUM, XJIOPHBIHA U T.11.). BKyc U NpUBKyC OnpenenstoT B CbIpoil (HEKUIIIYEHOW BOJIE)
BOZE, 3a MCKIOYECHHEM BOJbl M3 OTKPBITBIX BOJOEMOB M HCTOYHMKOB, COMHHUTEIIBbHBIX B
CaHMTAapPHOM OTHOIICHUH. VIHTEHCHBHOCTH BKYycCa U MPUBKYCA OLIEHUBAIOT 110 S-0a/TbHON IIKaIe.

[Tpu onpenenenuu BKyca U MPUBKYCa aHAIM3UPYEMYIO BOAY HAOMPAIOT B POT U3 CTaKaHa U
3a/iep>kUBatoOT Ha 3-5 cek, He nmporuateiBas. [lociie onpeenenus BKyca BOy CIIJIEBBIBAOT.

O0opynoBaHne U MaTepuasbl
[Tpo6upku;
[TpoOxku;
[taTuB A5 NpOOUPOK;
JIoxka;
Craxkanbl ogHOpa3oBsie Ha 200 M1 — 5 1IT;
Counp;
I'opunna;
Caxap;
. JIumom;

10. Kunsguenas Boja;

11. MonenbsHbIE pacTBOPHI.

Yxa3aHus 1o TexHuKe 0e30MaCHOCTH

Hcnonb3yembple TpH BHIIOJHEHUHM aHaliW3a pacTBOPBL, PEAaKTHB, IOCyAa W JApYyrue
COCTaBHBIE YAaCTHU KOMILJIEKTA JIOJKHBI OBITh MPEABAPUTEIHLHO OCMOTPEHBI.

IIpu ocMoTpe mpoBEPSIIOT:

1. [1en0oCTHOCTh M TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OTcyTcTBHE TOBPEXKACHUM MEPHOM TOCY b, MPOOUPOK, KOHTPOJIbHBIX LIKAT U T.I1.;

3. CootBeTcTBHE BBIOPAHHOTO JUIS HCIOJNB30BAaHUS peakTHBa (pacTBOpa) WM TOCYHAbI
TpeOOBaHUSAM METOJIMKM aHaju3a, T.€. HaJUYHME XOpOIIO U OJHO3HAYHO YUTAEMOW STUKETKH,
METOK Ha MEPHOM NOCY/IE U T.II.

[Tocne mpoBeneHus aHaiaM3a MEpHbIE CKISHKM U IMUIETKU CIEAYeT IPOMBITh YHUCTOM
BOJIOM, CKJITHKH C pacTBOpPaMU HEOOXOAMMO T€pMETHYHO 3aKpBITh U YJIOXKHUTh B MeCTa JUIS MX
XPaHEHUH.

Bxonsmue B cOCTaB KOMIUIEKTa PEaKTHBBI '€PMETHYHO YIAKOBAaHBI BO (DIIAaKOHBI M He
IPEICTaBISIIOT ONACHOCTH IIPU XpaHEHUH. XOTb KOMIUIEKT HE COIEPKHT SIAOBHUTBIX U

©CoNo~wWNE
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CHJIBHOJICHCTBYIOIIMX BELIECTB, IPU padOTe ¢ KOMILJIEKTOM HEOO0XOIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMM IIpaBWJIaMU O€30MACHOCTH, MNPEAYCMOTPEHHBIMU JUIsI PabOT B XUMHUYECKOMU
nabopatopuu. B uactHocTH, ipu paboTe B 1a00paToOpUn HE JOMYCTUMO:

1. Ilonaganue XMMHUKATOB M PACTBOPOB Ha CIIM3UCTHIE 000JIO0UYKH, KOXKY, OJICKIY;

2. llpunstre numy (TUTHA);

3. Bapixanue Bo3/lyxa 1 XUMHKATOB, OCOOCHHO UMEIOLINX PE3KHI 3armax U HaXOAAIIIXCS B
MEJIKOKPHCTAININYECKOM COCTOSIHUU (00pa3yroluX Mblib);

4. Tlpu paboTe €O CTEKISIHHBIMH W3JCTUSMH W TOCYJOH HEOOXOIUMO COOII0IaTh
OCTOPOKHOCTh BO U30€KaHHE IOPE30B.

[ToBBIIEHHYIO ONACHOCTD NMPEACTABIAIOT KPENKHE U KOHLIEHTPUPOBAHHBIE MUHEPAJIbHBIE
KHCJIOTBI, a TAK)K€ MypaBbHHAs KUCJIO0TA, 00JIaAA0INe CUIbHBIM Pa3beIaloUINM JIeHiCTBUEM IIPpU
MONaJaHUM Ha CIIU3UCTHIE 00O0JIOUKHU, KOXKHBIE MOKPOBBI, OJEXk 1Y, 00yBb, 000PYI0BaHUE U T.II.
[Tpu nonagaHuu KUCIOT HAa KOXKY HEOOXOIUMO OBICTPO IPOMOKHYTh PACTBOP JIFOOBIM TAMIIOHOM
(canderkoii, BETOUIBIO U T.II.), MECTO IMOMAJaHHUsI OOUIBHO MPOMBITH CTPYEH BOJBI M BBEIMBITH C
MBLJIOM.

Oco0eHHO OnacHbl KHCIIOTHI MIPH MOMAJAaHUHU B I1a3a. B 3ToM ciydae riaza HeoOX0IuMo
HEME]JIEHHO O0MIIBHO IIPOMBITh HE CHJIHOU cTpyei BOJIBI, 3aTeM
2%-HBIM BOJHBIM PACTBOPOM COJBI H CPOYHO OOPATHTHCS K BPayy-CIICIUAINCTY.

CobmnronaiiTe npaBuiia ONpeeCHHs 3a11axa HEM3BECTHBIX BEILECTB.

3aganusn

A. Onpenesnenne MyTHOCTH (IIPO3PAYHOCTH)

1. IlporymepyiiTe MPOOUPKH C pAaCTBOPAMH.

2. 3anoyHUTe KaXKIyl0 NPOOUPKY COOTBETCTBYIOIIMM MOJICIBHBIM PAacCTBOPOM Ha BBICOTY
10-12 cm.

3. Omnpenenute MYTHOCTb BOJBI, paccMaTpuBas IpPOOMPKY HAa TEMHOM (oHEe mpu
JI0OCTaTOYHOM OOKOBOM OCBEIIEHHUH.

b. Onpenenenne 3anaxa Boabl
1. Hanelite B mpoOupku (K0s10bl) BbIIaHHBIE BAM MOJIEJIbHBIE PACTBOPHI U 3aKpOITE MPOOKaMHu.
2. TlooyepenHO OTKpBIBalTE MPOOKH y MPOOHPOK (KOJIO) ¢ pacTBOpaMU U ONpEeNsiTe 3amax
BOJIBI.

3. Ilpu onpeneneHuu 3amnaxa pyKoBOACTBYHTech Tabnuuamu 4 u 5.
Tabauna 4. Oneska 3anaxa Bojibl B 0ajuiax

VHTeHCUBHOCTB 3amaxa XapakTep MposiBJICHUs 3amaxa bann
OtcyrcTBYyeT 3amax He OIyIaercs 0
Ouenb cnabas 3amax cierka oOHapyKHUBaeMbIi 1
Cnabas 3amax 3aMedaercsi, eciu o0paTuTh Ha 3TO 2
BHUMaHHE

3ameTHas 3amax JeTKo 3aMe4aeTcsi, BbI3bIBAET 3
HEOJJOOPUTENLHBIN OT3BIB O BOJIC

OTtuetniuBas 3amax oOparaer Ha ce0sl BHUMaHUE U 3aCTaBIIsET 4
BO3IEP)KATHCS OT IMUTHS

Ouensb cubHAA 3amax HaCTOJILKO CHJIBHBIH, YTO JIe1aeT BOLY 5
HETPUTOIHOM IS TUThSI

Tabmuma 5. Onpenenenue xapakTepa 3anaxa
CuMBOI XapakTep 3amaxa IIpumepHsbIii poj 3amaxa
A Apomarnyeckuit OrypeuHslii, IBETOYHBIN
b bonorHEbIH WnucTeiid, THHUCTRIN
T I'HunocTHEIN dekaabHBINA, CTOYHBIM
| JpeBecHblit 3anax MOKpPOU LIEMbI, JPEBECUHBI
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3 3eMIInCThIN [Ipenblii, CBEKEBCIIAXaHHOU 36MJIM

P Pr16HBIIM Pr16bero xupa, peiobl

C CepoBosiopoJia TyxapIx sun

T TpaBstHUCTBIN Cena, CBEKECKOIIEHHOW TPaBbl

H Heonpenenennsiit 3anax €CTeCTBEHHOTO IPOUCXOXKICHUS, HE TMOIXOSAIIUN
I0J1 TIPe/IbIAYIINE ONpeAeNICHuUs

B. Onpenenenue BKyca 1 NIpUBKYca BOJbI

JlannHast paboTa IpOBOJAMUTCS B IOMAIIIHUX YCIOBUSX. B mabopaTopuu mpoOOBaTh BEIIECTBA
Ha BKYC 3ampenieHo!

1. Hanetite B math ctakaHoB o 100 MJI KHIITYEHON BOJEL.

2. PactBopure B BoJe€:

®B 1-M cTakaHe JIO)KKY caxapa, (mpobda Ne 1);

® BO 2-M CTakaHe JIOKKY coud, (rmpobda Ne 2);

® B 3-M CTakaHe JIOXKKY ropuuiibl, (mpoda Ne 3);

e B 4-M CTakaHe JIOXKKY JIUIMOHHOTO COKa, (Tipoda Ne 4);

® B 5-M CTakaHe — TOJIbKO KHUIIsiueHast Boja, (mpobda Ne 5).

XopoI11o nepeMeriainTe KUAKOCTh JOKKOM, BRITHpask €€ HaCyXO0 MOCe KaXI0T0 CTaKaHa.

3. Habepute u3 xaxgoro crakana 10—15 M1 KHIKOCTH, TIOAEPIKUTE €€ BO PTY HECKOJIBKO
CEKYH/]I U OTIPEIETTUTE BKYC U MIPUBKYC.

Kunkocts He nporiaTeiBaiiTe!

Hccnenyiite 3a onuH pa3 He Ooinee 2-X npo0, 3aTeM clenaiTe nepepsiB Ha 5 MUHYT.

4. Cpenaiitre 1y IpoOBI PACTBOPHI Pa3HOM KOHIIEHTPAIIUHU, pa30aBisis BOIOH.

5. OmnpenenuTte UHTEHCUBHOCThH BKYyca U MPUBKYCA MPUTOTOBIEHHBIX PACTBOPOB, pa30aBUB
ux B 2 pasa, no6asmsis mo 100 M BoAbl B KaxAblid cTakaH. J[7si OIlEHKM BKyca M MpPUBKYyCa
UCTIONB3YITE Tabnuy 6:

Tabnuua 6. IHTEHCMBHOCTh BKYyCa M IPUBKYcCa

WHTeHCHBHOCTD Onenka XapakTep MposiBICHUS BKyca U IIPUBKYCa
BKYycCa U IPUBKYca MHTEHCUBHOCTHU
BKYyCa U TIpUBKYyca B
Oammax
Her 0 He omrymarorcst
Ouenb cnabast 1 Cpa3y He olrymarTcs, HO 0OHapyKUBAKOTCS TIPU

TIIATEeIbHON OLICHKE

Cnabas 2 3aMeTHBbI, ecii 00paTUTh BHUMaHHE
3ameTHas 3 Jlerko 3aMeTHBI W BBI3BIBAIOT HEOJ0OPHUTEIHHBIN
OT3BIB
OtuernuBas 4 Ob6pamator BHUMaHNE u 3aCTaBJISAIOT
BO3/IEPIKATHCS OT IMHUTHS
Ouensb cubHAA 5 OueHb CUIIBHBIC, JENAIOT BOAY HETPHUTOJHOW JUIS
MUThS

Conep:xanue oTyera
A. Onpenesnenne MyTHOCTH (IIPO3PAYHOCTH)
Bri6epute noaxoasiyto cTerneHb MyTHOCTH 110 TaOiuile 7 ¥ MOCTaBbTe HOMEP MPOOUPKHU:
Tabnuua 7. Pe3yabTarsl SKCIEpUMEHTA

CrerneHb MyTHOCTH Howmepa npobupox

MyTHOCTb OTCYTCTBYET

Crnabo onanecuupyromniast

Onaneciupyronas
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Cnabo myTHas

OueHb MyTHas

b. Onpenenenue 3anmaxa Boabl

[To pesynmpraraM HaOJIOJCHHWH 3aMOJIHUATE TaOJMIy 8, MCIONB3Ys BBIIICTIPUBEACHHBIC

JTaHHbIE.
Tabnuua 8. Pe3ynapTarsl SKCIEpUMEHTA
No mpobupku (K0a061) Ornenka B 6ayiax 3amnax
1
2
3
.1

B. Onpenenenne BKyca ¥ IPUBKYCa BOABI

[To pe3ynbraTtam HaOIIOACHHM 3aMOTHUTE TaOIHUILy 9.

Tabnuna 9. Xapakrep BKyca U MpUBKyca

IIpoGa (pactBop) Ne

Bkyc u npuBkyc

1

2

3

4

5

Bkyc kakux BeliecTB Npu pa30aBlieHUH pacTBOPA Bbl UyBCTBYETE JOJIbILE?
Omnpit 3. OuncTKa BOJIBI OT 3arpsA3HEHUN
Llenb paboTsl: M3yueHne pa3inyHbIX METO0B OYMCTKH BOJBI OT 3arps3HEHUH.

Teopernyeckasi 4acThb

Ounctka BOJBI B IMPUPOAC MOKET NPOUCXOAUTH HCCKOJIbKUMHU ITYTSAMHU. HpI/I HCIIapCHHUU,
3a KOTOPBIM CJICAYCT KOHACHCAIUA BJarv, YyJAJIAOTCA MPAKTUYCCKH BCC PAaCTBOPCHHLIC
BCIICCTBA. BaKTepI/II/I B IIponecce COOCTBEHHOM KU3HCACATCIbHOCTHU PACHICIIAOT OPTaHUYCCKUC

B€IICCTBa Ha Ooiee IMPOCTBIE COCIUHCHMUA.

Hakonen, guibTpoBaHue BOJBI 4Yepe3 MECOK U

TpaBUii yHansieT B3BEIIEHHBIC BEUIECTBa, MPH 3TOM MOPHUCTHIE BellecTBa (Hampumep, Topd)
JIOTIOJTHUTENIFHO OYHMINAIOT BOAY 3a CUET mporecca aacopOommu. OAHAKO TpH TEperpyskKe
MIPUPOJIHBIE CUCTEMBI HE MOTYT KaUe€CTBEHHO CIIPABIATHCA C 3a7jaueil OUUCTKU BOJBI.
Jnst TUKBUIANIAN 3arpsI3HEHUI BOJABI B HACTOSIIEE BPEMS HCIIONIB3YIOTCS Pa3HOOOpa3HbIE
METOJIbl — OMOJIOTUYECKUE, XUMUUECKHE, COPOIIMOHHBIE, YIEKTPOXUMUYECKUE H IP.
OOGopynoBaHue U MaTepuaJIbl

BOpOHKa CTCKJISIHHAA,

[Tanouka cTekIsIHHAS;
Crakan Ha 50 M1 — 2 miT.;
OunpTp OyMaXKHBIH;
[taTuB A1 NpOOUPOK;

[lItaTuB 1ab0OpaTOPHBIIL;
. Bara;
10. VYromb aKTHBHPOBAHHBIN;

LCoNoOA~AWNE

Komn6a xonuueckas Ha 50 mu;

BOpOHKa ACJIUTCIIbHAA MUINHAPHUYCCKAA Ha 50 MII;

11. MogensHast BoJa, 3arps3HEHHass HePTENPOAYKTAMH HIU KHUPOM (PACTUTEIHHBIM

MacjioMm);

12. MopenwHast BOJIa, 3arps3HECHHAS] MEXaHUYECKUMHU TTPHUMECSIMH.
Yka3zanus no Texuuke 0e30mMacHOCTH
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Vcnonb3yemble NpH BHINOJIHEHUWM aHAJIW3a pacTBOPbI, PEAaKTUB, IOCyAa M Apyrue
COCTaBHBIE YACTHU KOMILIEKTA JIOJKHBI OBITh TIPEABAPUTEILHO OCMOTPEHBI.

ITpu ocMoOTpe MpoOBEpPSIOT:

1. [1en0CTHOCTh M TEPMETUUHOCTD YIIAKOBKU PACTBOPOB, PEAKTUBOB;

2. OTcyTcTBUE TOBPEXKACHUN MEPHOM MOCY/bI, TPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOTO Ui WCIOJB30BAaHUS pEaKTHUBA (PacTBOpa) WM TOCY.bI
TpeOOBaHUAM METOAMKM aHAIN3a, T.€. HAINYME XOPOUIO M OJHO3HAYHO YUTAEMON ITUKETKH,
METOK Ha MEPHOM IOCYyI€ U T.II.

[Tocne mpoBeneHMs aHanM3a MEpHbIE CKISIHKM M IMIETKH CIEIyeT HPOMBITh YHCTOH
BOJIOM, CKJISIHKU C pacTBOpaMHM HEOOXOAMMO IE€pPMETHYHO 3aKpbITh U YJIOXKHUTh B MECTa Ul MX
XpaHEeHHUS.

Bxonsmue B COCTaB KOMIUIEKTa PEaKTHBBI MEPMETHYHO YIIAKOBAaHBI BO (DIIaKOHBI M He
IPEACTABISIOT OMACHOCTU IPU XPAaHEHHWU. XOTb KOMIUIEKT HE COJEPKHUT SAOBUTBHIX U
CHIIHOJICHCTBYIOIINX BELIECTB, MpH paboTe ¢ KOMILIEKTOM HEOO0XOIMMO PYKOBOJCTBOBATHCS
OCHOBHBIMM TpaBWJIaMH 0€30IaCHOCTH, HPEAYCMOTPEHHBIMH JJii PabOT B XUMHYECKOH
nabopatopuu. B yactHocTH, ipu paboTe B 1a00paTOPUM HE JOMYCTUMO:

1. Ilonaganue XMMHKATOB M PaCTBOPOB Ha CIIM3UCThIE 000JI0UYKH, KOXKY, OIEXK1Y;

2. [lpunsTre nuuw (MUThA);

3. Bapixanue Bo3/lyxa U XUMHKATOB, OCOOCHHO UMEIOLINX PE3KUI 3amax U HaXOoA[LIIXCs B
MEJIKOKPUCTANINYECKOM COCTOSIHUHU (00pa3yroLuX MbUIb);

4. Ilpu paboTe cO CTEKISIHHBIMM H3JENUSAMH U TOCYJOH HEOOXOIUMO COoOI0aaTh
OCTOPOXKHOCTb BO M30€KaHUE MOPE3OB.

[ToBbIIIIEHHYIO OMACHOCTD MPEJICTABISAIOT KPENKHEe U KOHLUEHTPUPOBAHHbIE MUHEpAJbHbIE
KHCJIOTHI, a TAK)KE MypaBbHHAas KUCJIO0TA, 001a/1al0LIUE CHIIBHBIM Pa3belaloLIUM AEHCTBUEM NIPU
HOTAJAHNUU HA CIIU3UCThIE 00O0JOYKH, KOXKHbIE TOKPOBBI, OJEKIY, 00YBb, 000pPYAOBaHUE U T.II.
[Tpu monagaHuy KUCIOT HAa KOXKY HEOOXOAUMO OBICTPO IPOMOKHYTH PacTBOP JHOOBIM TAMIIOHOM
(canderkoi, BETOUIbIO U T.II.), MECTO MOMAJaHUs OOMIIBHO MPOMBITH CTPYEH BOABI U BBIMBITH C
MBLJIOM.

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

HEMEIJICHHO 00MIIbHO [IPOMBITh HE CUJIBHOU cTpyeit BOJBI, 3aTeM
2%-HbIM BOJHBIM PAaCTBOPOM COJIBI U CPOYHO OOPATUTHCS K Bpauy-CHEIIUAIUCTY.
3aganusa

1. Ouncrka BoabI PUIBTPOBAHHEM

JauHblil cmocod MpuMEHseTcs Il OYUCTKM BOABI OT MEXaHWYECKHX mpumeceil. B
KauecTBe (UIBTPOB MOTYT HCIIONB30BaThcs OyMakHbIH  (QUIbTp, BaTa, pa3IUYHbIC
¢unsTpyromue Marepuaibl. Ha pucynke 11 mpeacrtaBieHa ycTtaHoBKa st (UIBTPOBAHHUS B
71a060PaTOPHBIX YCIOBUSX.

:
| E

Pucynox 11. YcranoBka i1t O94MCTKH BOABI (DUIIbTpaIiueit
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HazoBuTe cocTaBHbIE YacTH YCTAHOBKHM U OMMIIUTE UX HazHaueHue. CobepuTe yCTaHOBKY,
npoBenuTe (GUIBTPOBAaHHE (VI 3TOTO MOXKET OBITh HCIOJB30BaHA BOJA, HCKYCCTBEHHO
3arpsi3HEeHHasi, HalpuMep, MOYBOH).

JIJisi IPUTOTOBJICHUS BOJBI, 3arpsI3HEHHOW MEXaHUYECKHUMH TPUMECSIMHU, HEOOXOIUMO B
0,5 1 BoAbl MOMECTUTh | 4YalHYIO JIOKKY H3MEIbYEHHOW IOYBBI, CTPOUTEIBHOTO MYCOpa,
TBEPABIX aTMOCQEPHBIX BbINaJCHUN U T.M. CMECh MHTEHCUBHO IMEPEMEIIMBAIOT. VCMOMb3yIOT
MYTHBII pacTBOp, COAEP>KAIINI BUIUMBIE IJ1a30M B3BEIICHHbIE YACTHIIBI.

2. Ouuctka BoAbI axcopouueit

JlanHbIil crIOCOO OYMCTKM BOJBI HCIIOJIB3YETCS B TOM Cllydae, €ClM BoJia 3arpsi3HeHa
MPUMECSIMH KUpa Wik HerernpoaykToB. B kadecTBe ajcopOeHTa MPUMEHSIOT aKTHBHUPOBAHHBIN
yrOJIb.

Jlyist omibITa MCTIONB3YETCsSl YCTAHOBKA, M300paKeHHAs Ha pUCYHKe 12.

o
3arpsizHeHHasn
—"~ BoAaa
_ AKTMBUPOBaHHLIN

Pucynok 12. YcraHoBKa Juist O4MCTKH BOJBI acopOLueit

Cobepute yCTaHOBKY COTJIACHO PUCYHKY.

[TomMecTuTe B HMKHIOK 4acTh JEJIHUTEIBHOM BOPOHKHM BAaTHBIM TaMIIOH, 3allOJIHUTE €€
MIOBEPX BaTHOI'O TaMIIOHA Ha BBICOTY 2-3 CM aKTUBHUPOBAHHBIM YIJIEM.

Buelite 3arps3HeHHYIO BOJY B JIEJIUTEIbHYK0 BOPOHKY IIPH 3aKPBITOM KpaHE BOPOHKH.
OTkpoiiTe KpaH BOPOHKM Ha CTOJIBKO, YTOOBI BOJA BBbIT€Kajla TOHKOHM cTpyikoil. Kakue
M3MEHEHHUs IPOU30ILIN ¢ BoJoi? OO0bsIcHUTE HAOII0JaeMOE.

[TpuroroBneHue BoJbl, 3arpsa3HeHHON HedTenpoaykToM (kupom). B 0,5 n terutoit mim
ropsiuei BOJbl HAUIMBAIOT | 4allHYIO JIOKKY PACTUTEIBHOIO Maciia, MHTECHCUBHO IIEPEMEIINBALOT.
Hcnonp3yloT MyTHBIN PacTBOpP, KOTOPBIA MOKET UMETh MACIISHYIO IUIEHKY. AHAJIOTHYHO MOXHO
IPUTOTOBUTH PACTBOP U3 peabHOro HeTENpoyKTa, UCIOJIb3Ysl OTpAabOTaHHOE KapOlopaTopHOe
Macio, KEPOCHH U JIp. MaJloJieTydue HeQTEepPOaYKThI.

Conep:xanue oTyera
3anonuuTte Tabauny 10 mo pe3ynbTaTaM MpOBEACHHBIX OIBITOB.
Ta6mmma 10. Pe3ynbratsl onbITOB

Bona no otmeTku Cnoco0 o4ucTKH

(BHEIIHUH BUM) PunbTpOBaHKE Ancopbuust

Yepes OymMaxHbII Yepes Baty Uepes akTUBUPOBAHHBIN
bubTp YT OJb

MyTtHas

C MexaHN4YeCKUMHA
MPUMECSIMHU —
TBEPJBIMH YaCTUIIAMH

C >XUpHO MIIEHKOU

C npumMeHeHrem
He(DTEMPOAYKTOB
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CrenaiiTe BEIBOJ O CPAaBHUTEIBHOM 3(PPEKTUBHOCTH PA3IMYHBIX METOO0B OYUTKH BOJIBI.
KoHTpoJibHbIe BONIPOCHI

Kaxkue nokasaTenu BoJbl OTHOCSTCS K OPraHOJIENTHYECKUM?
Kakwue mokazarenu BoJIbI OTHOCATCS K (pr3udeckum?
HazoBute ocHoBHBIE ITpaBuia 0T00pa Mpod BOJIBI.

[Ipyu4urHBI BOSHUKHOBEHHMSI KUCIOTHBIX JTOKACH.
CoBpeMEHHbIE METO/Ibl OUUCTKHU BOJBI.

OCHOBHBIE METO/IbI OYUCTKH CTOYHBIX BOJI.

Ha3naueHnue u MeTopl MEXaHUYECKON OUYHUCTKU CTOKOB.
Haznauenuie u MeTo bl PU3NKO-XUMUYECKOW OUUCTKU CTOKOB.
Ha3naueHnne 1 METOJbl XUMUYECKONM OYUCTKU CTOKOB.

10 Hasnauenue u MeTO1bI OMOJIOTHYECKON OYHCTKH CTOKOB.

©CooNoGkwWNE

Cnucok JINTepaTyphbl, peKOMeHyeMblii K HCI0JIb30BAHMIO 10 TAHHOH TeMe
OcHoBHasi IuTEeparypa:
1. Tynsakosa, O. B. Dkomnorus [ DnekTpoHHbIi pecypce] : yueoHoe nocooue / O. B. TynskoBa. —
DneKTpoH. TeKCTOBbIE naHHble. — CapaToB : By3oBckoe oOpazoBanue, 2014. — 181 ¢. — 2227-
8397. — Pexum gocryma: http://www.iprbookshop.ru/21904.html
2. Yennoko, A. A. O61mas 1 npuKiIagHas SKoJIorusl [ DNeKTpOHHBIN pecypce] : yueOHoe mocodue
| A. A. Yennokos, K. ®@. Caesuy, JI. ®@. IOmenko ; mox pexn. K. ®. CaeBuu. — DIeKTpoH.
TEKCTOBBIE JaHHbIe. — MuHCK : Brimaiinmas mkoia, 2014. — 655 ¢. — 978-985-06-2400-0. —
Pexxum moctyna: http://www.iprbookshop.ru/35508.html
JlonoIHUTeIbHAS JJUTepaTypa:

1. CremanoBckux, A. C. O0mas skojorus [ DIeKTpOHHBIN pecypce] : yueOHuK 1yist By30B / A. C.
CrenaHoBcKuX. — DIEKTpoH. TekcToBble nanubie. — M. : OHUTU-JAHA, 2012. — 687 c.
— 5-238-00854-6. — Pexxum moctyma: http://www.iprbookshop.ru/8105.html
2. bBonpmakos, B. H. Okonorus [DnekrponHslit pecypce] : yueonuk / B. H. bonpmakos, B. B. Kauak,
B. I'. Kobepuuuenko ; o pex. I'. B. Tsarynos, 1O. I'. fIpoienko. — D1eKTPOH. TEKCTOBBIE
nmanHsle. — M. : Jloroc, 2013. — 504 c. — 978-5-98704-716-3. — Pexxum gocryma:
http://www.iprbookshop.ru/14327.html

HNurepuer-pecypcesl:
1 http://window.edu.ru/ — eauHoe OKHO JOCTyIa K 00pa30BaTeIbHBIM peCypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcurerckas OHOINOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajaor acCOIUAINU dJIEKTPOHHBIX OHOIMOTEK
yueOHBbIX 3aBefeHuni u opranuzanuii CKOO

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

6 http://ecograde.bio.msu.ru — Madpopmarronnas cuctema «DyHIaMeHTaIbHbIEC TIPOOIEMbI
OIICHKH COCTOSTHHS 9KOCHCTEM U HKOJIOTHUECKOTO HOPMHUPOBAHHUS

Tema 2. OCHOBBI NPUKJIATHON IKOJOTUHI
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JlaGopaTropnas padora 3. OneHKka yCBOeHHS TAKeJIbIX METAJLJIOB U3 MOYBbI OBOIHBIMHU
KYJbTYpaMH

[lenb pabotel: O1ieHKa YCBOEHUS TSKENbIX METAJUIOB U3 MOYBbI OBOILIHBIMU KYJIbTYpamH

Ha IpUMepe NeTpyUKH (YKporna) U oTpaboTKa HaBbIKOB KOHTPOJIS TSDKEIIBIX METAJUIOB B IIOUBE.
Teopernyeckasi 4acTh

[To onpenenenuto B.M. Bepnanackoro, mouBa mpeacTaBisieT coboil «OMOKOCHOE Telo,
COCTOSIIIIEe OJHOBPEMEHHO U3 HUBBIX U KOCHBIX (HEOPTaHUYECKUX) TET — MHUHEPAJIOB, BOJBI,
BO3/yXa, OPraHMYECKUX OCTaTKOB». B mOYBe MpOTEKaIOT pa3inuyHble PU3nyecKkue, XUMUIEeCKHUe
u OuOoJIOTMYECKHE TMPOIeCcChl, KOTOphlE B pe3yjibTare aHTPONOTEHHOTO 3arpsi3HEHUS
HapymaroTcs. OCHOBHBIMU 3arpsi3HSIONIMMU TIOYBY BEIIECTBAMM SIBISIOTCS yHOOpeHus U
HNECTUIMIbl  (SAOXMMHUKATBhl, MpPUMEHsEeMble i1 OOpbObl € COpPHSKAaMHU, BpPEIUTEISIMU,
IpUOKOBBIMH 3a00JICBAaHUSAMH ), METAJUIBI U UX COCAMHEHUS, PaIMOAKTUBHBIC BEIIECTBA.

Cepb€3HyI0 OINACHOCTh MPEACTABISIET 3arpsA3HEHUE IOYBBI TSDKEIBIMU METaUIAMH —
MeTaJljlaMi C OOJBIIMM AaTOMHBIM BECOM (CBHUHLIOM, LIMHKOM, PTYTbIO, MEIbIO, HUKEIEM,
JKEJIe30M, BaHAJMEM, KaJIMUEM, XPOMOM U JIp.), KOTOpPbIE OKa3bIBAIOT TOKCUYHOE JCWCTBHUE Ha
JKUBbIE OPraHU3Mbl U IMPHUPOAHBIE IKOCUCTEMBI. 3arpsi3HEHHEM IIOYB TSKEJIBIMH METallaMu
CUMTAETCSl TPEBBIIICHHE WX (PAKTUYECKOTO COJIEP)KaHUS B IMOYBE HAJ PErHOHAIbHBIM (DOHOM.
OCHOBHBIMU ~ AQHTPONIOT€HHBIMM  HMCTOYHHMKAMM  IOCTYIUIEHMSI  TSDKEJIBIX  METAJJIOB B
OKPYKAIOILYI0 Cpely SBISIOTCA: MNPEANpPUSATHS YEpPHOMW M LBETHOW  METaJULypruu,
TOPHOAOOBIBAIONIAS TTPOMBIIIICHHOCTh, CKHUTAHHE YrOJbHOTO TOIUIMBA, HEPTH W Pa3IMYHBIX
OTXOJI0B, MPOMU3BOJCTBO CTEKJIa, ILIEMEHTAa, aBTOTpaHcnopT. Tak, Hampumep, OCHOBHBIM
MCTOYHUKOM 3arps3HEHMs OKPY’KaIOLIE Cpe/ibl CBUHIIOM SIBJISIETCSI aBTOMOOMIIBHBIN TPaHCIOPT;
KaJMHUEM, MEJbI0, MBIIIbSIKOM M LIMHKOM — I[BETHAas METAJUTYyprus; KOOalbTOM, HHKEJIEM,
BaHAJMEM M CEJIEHOM — TEIUIODHEPreTHKa; PTYTbIO — LIBETHAas METAJULYprusi, CXHXUIaHUEM
TOIUIMBA, XUMHUYECKas MIPOMBIIUIEHHOCTb. HEKOTOpoe KOIMYEeCTBO TSKENbIX METalIOB B
OKPYXKAIOIIYI0 Cpely IOCTaBJIIET U CEJbCKOE XO3SICTBO, IIe NMPUMEHSIOTCS MECTULUABl U
MHUHepaJibHble YA0OpeHUs, coJepxkaliie Tsokeable MeTamibl. [lo OIleHKaM CrenuanucToB,
AQHTPONOTEHHBIH BKJIaA JUIsl OOJBIIMHCTBA TSDKEIBIX MeTalsioB mpesbiliaer 60% npuuém, 1o
HEKOTOPBIX OLIEHKaM, JJIs CBUHILIA, KaJIMHsI, HUKEJSA U BaHaIus OH 10XO0AUT 10 90%.

[TockonbKy OONBIIMHCTBO TSDKEIBIX METAJUIOB IOCTYHNAeT B IOYBY, OCAXKIAsCh C
IPOMBIIIJICHHBIMA BBIOpOCaMHU U3 atMoc(epsl, 3arpsi3HeHHe MOYBbl 00YCJIOBIEHO, B MEPBYIO
odepeslb, pPO30M BETPOB JIAHHOTO palioHa W CKOpocThio Berpa. I[losTomMy HambombIINe
3arpsA3HEHUs] OTMEYAIOTCS B HAIpaBJIEHUHM IPeoOIalaloniux BETPOB (B 3TOM COCTOMT Tak
Ha3bIBAEMbIH a’pajbHO-TEXHOT€HHBIN XapakTep 3arpssHeHus). Kpome »sToro, ckasbiBaercs
BIMSIHUE U JIPYTHX METEOpOJIOTHYECKUX (PAKTOPOB (TeMIepaTypHOHl MHBEPCHM U KOJIMYECTBA
OCaJKOB), a TaKXke peibeda MECTHOCTH M XapaKTEPUCTUK IPOMBIIUIEHHOTO NPEANpUsTUs
(MOIITHOCTH M TEXHOJIOTUU HPEANPUATHS, BBICOTHI TPYO, CUCTEMBI OUYUCTKH Ta30BBIX BHIOPOCOB
npennpusaTsi), (GU3NKO-XMMHUYECKUX CBOWCTB BHIOPACHIBAEMBIX YAaCTHIl, UX TUCHEPCHOCTH WU
XUMHYECKOro  coctaBa. (OcCOOEHHO Jajieko OT HUCTOYHHMKAa BbIOpoca  MEpPEeHOCTCS
BBICOKOJIMCIIEpCHBIE a3po30iu. Hambonbiias MIOTHOCTH BbIMAJEHUS TKENBIX METAJUIOB OT
IPOMBIIIJICHHOTO HCTOYHHKA HAa0JI0JaeTe B €r0 OKPECTHOCTSX, B paaunyce 3-5 kM.

Cnenyer OTMETHTb, YTO MpH HAOMIOACHUM W KOHTPOJIE HaJ 3arpsi3HEHUEM IIOYBBI
TSOKENBIMU METaJNIAMU JI0CTaTOYHO TPYAHO, & MHOT/AA M NMPAKTUYECKH HEBO3MOXHO OTIENIHUTH
MeTaJIJIbl TEXHOTE€HHOT'O MMPOUCXOXKACHHUS OT METAJUIOB €CTECTBEHHOTO IMPOMCXOXKIeHUs. B
OCHOBHOM METaJlJIbl TEXHOT€HHOT'O IPOMCXOXKIEHUS COCPEA0TAauMBAIOTCS B IOBEPXHOCTHOM 5-6-
CaHTHUMETPOBOM IOYBEHHOM ciioe. [loBeaeHune TAKENBIX METAIJIOB B IOYBE 3aBUCUT OT
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX yclaoBUH M pH cpeasl — B Kucioil cpene OONBIIMHCTBO
MeTaJlJIoB Oojiee MOABMKHBI. [l03TOMYy OCHOBHYIO OIACHOCTb MPEJCTAaBISIET CHOCOOHOCTH
TSDKENBIX METAJNIOB HAKAIUIMBATHCS B PACTEHMSX U C IUILIEH TOCTYNaTh B OPraHU3Mbl )KMBOTHBIX
n yenoBeka. CoequHEHUs TKENBIX METAUIOB TOKCUYHBI, HEKOTOPBIE W3 HUX, HAIpUMeEp,
KaJIMUH, OKa3bIBalOT KaHLEPOI'€HHOE BO3/EHCTBHE HA OPraHM3M uelloBeKa (T.. MPOBOLMPYIOT
00pa3oBaHHE 3JIOKAYECTBEHHBIX ommyxosei). Tokcuyeckoe MeHCTBHE CBHHIIA CBSI3aHO C €ro
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CIIOCOOHOCTBIO 3aMelllaTh KalblUil B KOCTSAX M HEPBHBIX BOJOKHAaX. OTpaBlieHHE 4eIOBeKa
CBUHIIOM MPOSBISIETCS HECTIEUM(UISCKUMU CHUMIITOMAMU: BHAYalle MOSBISETCSA IOBBILICHHAS
BO30yIUMOCTh M OECCOHHHIIA, MO3KE YTOMIISIEMOCTh U JAenpeccus. boiee mo3qHue CUuMITOMBI
3aKIJIIOYAIOTCA B PACCTPOUCTBE (PYHKUMH HEPBHOW CHUCTEMbI M MOPAXKEHUU T'OJOBHOTO MO3Ta.
CBuHel, Kak u Ipyrue TsHKENble MeTallIbl (KaAMUM, PTYTh), OTPULIATENBHO BIUSAET HA PEaAKIIHIO
[JIa3HOM CETYaTKH, BBI3BIBAET YXYJUIEHHE CYMEPEYHOI'O 3peHUs. XPOHMUECKOE BO3JEHCTBUE
Ja)kKe HE3HAYUTENbHBIX KOHIIEHTPALMi KagMHs BbI3bIBAaeT 3a00JIeBaHMS HEPBHOW CHCTEMBbI U
KOCTHBIX TKaHe!, HapylieHue pepMeHTHOro oOMeHa U paboThI OYEK.

CopepxaHue TKENBIX METANIOB B MOYBE HOPMHUPYETCS — JUIsl HUX YCTAHABIMBACTCS
npeenbHo AonycTiuMas KoHieHTpanus B mouse (ITJIKm).

ITJIKn momkHA 00ecieYnBaTh:

e 1miepexo]l TKENOro Meramia B pacTeHUs (ycBOeHHE) B KOJMYECTBE, HE BIIEKYIIEM
npesbitenus [1JIK nanHoro BeniecTBa B mpoayKTax MUTAHUA);

erepexo] TsDKENIOro MeTaula B TPYHTOBbIE BOJBI B KOJMYECTBE, HE BIEKYIIEM
npesbiienns [1/IK g Boasl BOJI0EMOB;

® [IPOLIECChl CAMOOYMIICHHUS] M OUYBEHHBIM MHKPOOHOLIEHO3 0€3 BIUSHUS HAa HUX JIaHHOU
KOHIIEHTPAIlMU METaJlla B IIOYBE.

Tax, Hanpumep, ycranosiens! [1[IK (B MuuinrpaMMax Ha KWJIOTpaMM CYXOW MTOYBBI): JIJIS
ptyta — 2,1 mr/kr, cBunna — 20,0 mr/kr, xpoma — 0,05 mr/kr.

[Ipy moBeACHHWM HCCIIEOBAHUH CIEIMATNCTaMU COOpaHbl MHOTOYHCIICHHBIE IAHHBIE O
HAKOIUICHUU TSDKEIBIX METAJJIOB OBOLIHBIMHM KYJIBTYpaMu. BBISCHEHO, YTO TSDKEIBIE METaslIbl
MOTYT HaKaIlJIMBaThCSl OBOIIHBIMU KYJIbTYpaMH — B JINCThAX U KOPHEIJIOJAX CBEKJIbI, MOPKOBH,
JUCTHSIX KAIyCThl, OOErax ykpoma M MHEeTPYIIKH, TeM CaMbIM MPOTEKAaeT yYCBOEHHUE TSHKENBIX
METAJIJIOB U3 MOYBBI OBOLIHBIMU KYJIbTYPaMH.

Oo0opynoBanne U MaTepuasbl
1. TlouBOrpyHT HEHTpaNIbHBIN, SII;
2. Bopomnka ctekisiHHas (muractmaccoBasi) d=50-80 mwm;
3. HoxHMITEL,
4. ITunnerT;
5. I[Ipobupka,;
6. CeMeHa NEeTPyLIKK UM YKpona — 1 ylakoBka;
7. Crakansl (éMkocThio 50 1 100 m1) — o 1 wi;
8. CTexsgHHAs TajloyKa;

9. Cynndar nukenst 7-oaubiit (NiSOsx7H20);

10. Tecr-cucrema «Hukenb-TecT;

11. ®unpTpsl OymakHble 00e3301eHHbIE «CHHSIS IEHTa;

12. Ilunuuap mepHsblil Ha 50 M,

13. Yamxka Ilerpu — 4 mr;

14. Inarens (Jioxeuyka);

15. AAmux ans pacans! miactMaccoBblit, 40x20%8 cM (OpUEHTHPOBOYHO);

16. Bechl yueOHbIE ¢ pa3HOBECAMU;

17. TecT-xkommiekT «Hukemn;

18. llIkad cymunbHbIi, o0ecieunBatonuii remmepatypy 105°C.

Yka3anus no TexHuke 0e30MaCHOCTH
Hcnonp3yeMple NpH BBINOJHEHUM aHalIW3a pacTBOPBL, PEAKTHB, IOCyAa WU ApYyrue
COCTaBHbIE YAaCTH KOMILJIEKTA JOKHBI ObITh MPEABAPUTEIHHO OCMOTPEHBI.

IIpu ocMOTpe MpOBEPSIOT:

1. [{enoCTHOCTh U TEPMETUYHOCTD YIIAKOBKH PaCTBOPOB, PEAKTUBOB;

2. OTcyTcTBUE TOBPEXKACHUN MEPHON MOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX IIKAT U T.I1.;

3. CoOoTBEeTCTBHE BBHIOPAHHOTO I HMCIIOJIB30BAHMS PEAKTHBA (pacTBOpa) WM TOCYIbI
TpeOOBaHUSAM METOAMKHM aHAIN3a, T.€. HAIMYME XOPOUIO M OJHO3HAYHO YUTAEMON ITHUKETKH,
METOK Ha MEpHOM MOCYyAE U T.1I.
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[Tocne mpoBeneHMsl aHanM3a MEpHBbIE CKISHKUM W MUIETKH CIEIyeT MPOMBITH YHCTOM
BOJIOM, CKJISTHKU C pacTBOpamMH HEOOXOAMMO IE€PMETHUYHO 3aKPbITh M YJIOKUTh B MECTa I UX
XpaHEHHUS.

Bxopnsmue B COCTaB KOMIUIEKTa PEaKTHBBI M€PMETHYHO YIIAKOBAaHBI BO (DIIAaKOHBI M He
IPEJCTABISIOT OMNACHOCTU IPH XPAaHEHHH. XOTb KOMIUIEKT HE COAEPXKUT SIOBUTBIX M
CHJIBHOJICHCTBYIOIIMX BELIECTB, MpHU paboTe ¢ KOMILIEKTOM HEOO0XOIMMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM IIpaBWJIaMH 0€30IIaCHOCTH, HPEAYCMOTPEHHBIMH JJii PabOT B XUMHYECKOH
naboparopuu. B wactHocTH, ipu paboTe B 1aOOpaTOpHu HE AOMYCTUMO:

1. Ilonaganue XMMHKATOB M paCTBOPOB HA CIIM3UCThIE 00OJIOUKH, KOXKY, OEXKY;

2. IlpunsTe nuuw (MUTh);

3. BapixaHue Bo3/lyxa 1 XUMHKAaTOB, OCOOCHHO UMEIOLINX PE3KHIl 3amax U HaXOASIUXCS B
MEJIKOKPHUCTAUNIMYECKOM COCTOSIHUU (00Pa3yIOIUX MBUIb);

4. Ilpu paboTe cO CTEKISIHHBIMM H3JCIUSAMH U TOCYJOH HEoO0XO0AMMO CoOI0IaTh
OCTOPOXKHOCTb BO MU30€KaHUE MIOPE3OB.

[Ipy nmpoBeseHUM  SKCIEPUMEHTOB IO  MOJEIMPOBAHUIO  3arpsi3HEHUM  BO3yXa
IPEIYCMOTPEHO HWCIIOJIb30BAaHHE KOHIICHTPUPOBAHHBIX M pa30aBICHHBIX KHCIOT — CEPHOM,
COJISIHOM, a30THOM, MypaBbuHOM. IlpM mnomagaHum KUCIOT Ha KOXY HEOOXOIUMO OBICTPO
MIPOMOKHYTH PAcTBOp JIOOBIM TaMIIOHOM (CapeTKOM, BETOMIBIO M T.II.), MECTO IIOIMAJIaHuUs
OOMJIBHO MTPOMBITh CTPYeH BOJIbI M BHIMBITH C MBIJIOM.

Oco0eHHO OnacHbI KHCIIOTHI IIPH MOMAJAaHUHU B I1a3a. B 3ToM ciydae riaza HeoOX0IuMo
HEME]JIEHHO OOMIIBHO IIPOMBITh HE CHJIHOU cTpyei BOJIBI, 3aTremM
2%-HBIM BOJHBIM PACTBOPOM COJBI H CPOYHO OOPATHTHCS K BPady-CIICIUAINCTY.

Conp HuUKeNs IpU MOMNAJaHUM B OpPraHW3M 4YeJOBEKa IPEJICTABIIAET IOBBIIICHHYIO
OIaCHOCTh M TpeOyeT 0coO0ro oOpaIieHus, a IMEHHO: XpaHeHHS B CIIEHMAIILHOM MECTe, y4eTra
IPU PACXOJOBAHUH.

3aganusn

B cBsI3M ¢ OTHOCHUTENBHOH CIIO)KHOCTBIO JIaHHOW paloThbl, HHKE MOJPOOHEE MPUBOIUTCS
oOUIMil TMOPSAOK €€ BBINOJHEHMS, IOCJI€ YEero H3JI0XKEH IMOPSA0K BBIIOJHEHUS OCHOBHBIX
orepaunuii, KOTOpbI€ IPOBOJATCS C TOYBON HECKOJIBKO Pa3 B XOJ€ IKCIIEPUMEHTA.

Jnst BBIIOMHEHUSI TaHHOW PabOThI HEOOXOAMMO 3a0JarOBPEMEHHO BBIPACTUTDH 3€JIEHBIE
pacTeHHs Ha MOYBOrpyHTE. I 3TOro MpopaluBaT CEMEHA, BEICAKUBAIOT MPOPOCIINE CEMEHA
B IIOYBOTPYHT U, CO3/aBas HEOOXOAMWMBIE YCJIOBHUSA [UIsl TNPOpPACTaHHUsl 3€JIE€HON Macchl
(TeruIMYHbIE 3HAYEHUS! TEMIIepaTypbl 1 OTHOCUTENBHOM BIaXXHOCTH, 00sI3aTeIbHbBIE PErYIISPHBIN
MOJIUB U OPOILIEHHUE), BEIPALIMBAIOT PAaCTEHUS BBICOTON HE MeHee 5-7 cM.

Heobxonumo Taroke 3abnaroBpeMeHHO mpurotoBuTh pactBop NiSOs ¢ koHueHTparmeit
Ni%*, TpeGyemoil ms peanusauu MeToIa MOJIeTHpoBanus (B auanaszone ot 250 1o 5000 mr/x, B
3aBUCHUMOCTH OT UCIIOJIB3YEMOI0 METO/Ia aHAJIN3a), TI0 CIIEIYIOIIEH METOIUKE:

IIpuroroB/ienne pacTpopa cy/jibdara HUKeIs

B3Bemennyto Ha Becax HaBecky (M, ) Hukens (I) cynapdara 7-sogroro (NiSO4x7H20) u3
coctaBa Habopa c¢ TouHocThio +0,01 T momemaroT B MeEpHYIO KO0y, pacTBOpSIOT B
JTUCTUILTUPOBAHHOM BOJE u JOBOJSAT o0BeM pacTBopa 10
1000 M3 AUCTUIITMPOBAHHOW BOJIOM.

BennuuHa HaBeCKM yCTaHaBIMBAaeTCs 3a0J1arOBPEMEHHO B X0/1€ MPOOHOT0 AKCIIEPUMEHTA U
3aBHCUT OT COPOIIMOHHBIX CBOMCTB HCIOJB3YeMOro oO0pas3la MOYBbl M YYBCTBUTEIHHOCTHU
BBIOPaHHOTO METO/a aHAJIN3A.

3HaveHns HaBeckw (M, 2) COMM HUKENA JUIsl TOJNydeHUs TpeOyemoW YCTaHOBJICHHOU
KOHIIEHTpaluH HUKeNs B pacTBope conu (Cni, me/1), npuBeieHsl B Tadmuie 11.

Tabnuna 11. 3Hauenus HaBecku (M, 2) COITM HUKEIS

Cni, me/n 250 500 1000 2500 5000

m, 2 1,20 2,40 4,80 12,0 24,0

[Tpumeuanue. OpHUEHTUPOBOYHBIE 3HAUECHUS KOHIIEHTPAI[MM PAcTBOpa COJIM HUKENS: MpH
TECTOBOM aHAJIM3€E C MPUMEHEHHEM TecT-cucTeMbl — S000MTI/J1, TPy KOJMYECTBEHHOM aHAJIM3E C
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MpUMEHEHUEM TecT-KoMmIuiekTa «Hukenby nmubo aHamornyHou maboparopHoit metoauku — 500
MT/J1.

CpoK roJJHOCTH pacTBOpa HUKENS COCTaBIsAeT 1 rof.

Tpebyemas It BHECEHHMsS B TIOYBY KOHIGHTpAalMs HUKEIS  yCTaHABIMBACTCS
3a0J1IarOBPEMEHHO B X0/1€ IPOOHOr0 SKCIIEPUMEHTA.

Ha nepBoMm 3Tame padoTaioT C MOYBOI, B KOTOPOW BHOCIEACTBUH OYIyT BHIPAIIUBATHCS
pactenusi ((poHOBBIN ypoBeHb). OTOMparOT NPOOBI MOYBHI, MPOBOJAT YyCpeAHEHUE Mpod; u3
YCpEOHEHHONW MpoObI MPUTOTABIMBAIOT BBITSDKKY M €€ aHaJIU3UPYIOT, T.6. IPOBOJAT
OIpe/ieIeHNe COJEepKaHUs B HEH MeTaula ¢ MOMOIIbI0 TecT-cuctembl «Hukenb-tecT» nnu
UHOrOo, 00JIee TOUHOTO, cpeicTBa. TakuMm 00pa3zoM nosryyaercs npooda Nel.

[Tpumevanue. [y OGonblieil TOYHOCTHM NPU BBINOJHEHMM JAHHOTO U IOCIETYIOLIUX
OIpECNICHUN COAEP)KAHUS HUKENsl B IOYBE PEKOMEHIYETCS MOJIb30BaThCSl TECT-KOMIUIEKTOM
«Hukenb» unm ucnonb30BaTh 0o0jee CI0XKHbIE 1a00paTOPHbIE METOJMKI XUMHUYECKOTO aHAIN3a.

Ha BTOpOM 3Tame BBINOJHAIOT aHAJIOIMUYHbIE pabOThl, HO pabOTalOT C MOYBOM, IJE YXKe
BbIpaIlleHbl PACTEHMsI BHICOTOW He MeHee 5-7 cm. I[Ipu 3ToM B MNOYBY € BbIpallleHHBIMU
pacTeHMsIMM PAaBHOMEPHO BHOCAT METOJIOM IIOJIMBA pAacTBOP MOJEIBHOIO 3arpsi3HEHus,
IPUTOTOBJICHHBIN U3 UMEIOIIENCS B HA0Ope COM HUKeNs (IPUTOTOBJIEHHE PAcTBOpA MPUBEICHO
BBIIIIE).

JloGaBneHne pacTBOpa MOJEIBHOIO 3arpsA3HEHUs] IMPOBOAAT JO COCTOSHHUS IIOJHOTO
CMauMBaHUsI BCE MAcChl I1OYBBI B SIIMKE, HO 0€3 MMOSBICHUS U3JIUIIHETO pacTBOPA Ha MOAJIOHE.

KoHueHTpaus mpuroTaBinBaeMoro MOAEIbHOIO 3arpsi3HEHUs. — paCTBOPA COJIM HUKEIS —
yCTaHaBIMBAETCsl 3a0JIarOBPEMEHHO B XOJ€ MPOOHOr0 OSKCIEPUMEHTa U 3aBUCUT OT
COpPOLIMOHHBIX CBOMCTB HCHOJb3yeMOro oOpa3lia MOYBbl M YYBCTBUTEJIBHOCTH BBIOPAHHOI'O
MeToja aHanu3a. OpUEHTHPOBOYHBIE 3HAYEHUS KOHIIEHTpAIMM pPAcTBOpA COJIU HUKENS: MpU
TECTOBOM aHAJIM3€ C IpUMEHEHHEM TecT-cucTeMbl — 5000 MI/J1, Ipu KOJUYECTBEHHOM aHAJIM3€e C
MPUMEHEHUEM TecT-KomruiekTa «Hukenby» mmbo aHamoruyHoi naboparopHoit metomuku — 500
MT/I1.

[Tpu BbIIOSHEHUH PaOOTHI MOJENBHBIE PACTBOPBI COJM HUKENS IOCJE MPUTOTOBICHUS
MOYKET aHAJIM3MPOBATHCS C NPUMEHEHUEM TecT-cucTeMbl «Hukenb-tect» uiam uHOTrO, OoOJee
TOYHOTO, CpeACTBa KOHTpOJds (Hampumep, TecT-koMiiekrta «Hukenb»). Llenbto ananmza
MOJICIBHOTO pacTBOpa SBISETCS OCBOEGHHE BBIOPAHHOIO MeETOJa M CpEACTBA OLIEHKU
KOHLEHTPALMU JIaHHOTO 3arpsizHeHus. [Ipu 3ToM nomykonnyecTBeHHO (JIOO KOIMMYECTBEHHO, B
3aBUCUMOCTH OT IPHUMEHSEMBIX CPEACTB KOHTPOJS) ONpPENENseTCs KOHLIEHTpAalMsl HUKENsS B
MOJIEJIbHOM PacTBOPE.

KonndecTBO BHOCMMOIO pacTBOpa YCTaHABIMBAETCS MpPEBAPUTEIBHBIM TECTOM HPOOHOM
MOYBEHHOHN BBITSDKKM TakKMM 0Opa3oM, YTOOBI KOHILIEHTpAlMsl HHUKENS B BBITSXKKE COCTaBIIsIa
nopsiaka 100 wmr/nm  (opueHTHpoBOouHO). IIpu 3TOM (ukcupyercs (3amuchiBaeTcs) 00beM
pacTBopa, U3pacX0JOBAHHOTO Ha MOJMB, U €r0 KOHIIEHTpAIHSI.

Ha sToM sTane Takke BBIIOJIHIIOT OTOOpP M yCpeaHEHHEe MpoObl, MPUTOTOBICHUS BOJHOM
BBITSDKKH U €€ aHaJIu3, ToJTyqasi, TaKUM 00pazom, mpody Ne2 (MCXOIHBIN YPOBEHB).

Ha Tperbem 3Tamne onpenenstoT COAEp)KaHUE HUKENS B BOJHOM BBITSDKKE M I1OYBE UEPE3
ornpezenéHHbIe MPOMEXKYTKH BpeMEHHU (Hampumep, €KEHEIENbHO), Moy4as, TaKUM 00pa3oM,
HeCKO0JIbKO mpod (NeNe3-5 mim GoJiee), XapakTepU3YIOLUIUX YCBOCHUE HUKEIS PACTEHUSIMH BO
BpEMEHHU (JMHAMHKY YCBOCHHUS).

ITo pesynpraTam BcCEX MPOBEIEHHBIX OJKCIEPUMEHTOB JaHHBIE, IIOJYyYEHHBIE IIPH
ONpesieNieHuH KOHLEHTPAallMd HUKeNls B IOYBE BO BpeMeHH, ¢ukcupytor B Tabmuue. [lo
OKOHYAaHUU 3KCIIEPUMEHTOB MPOBOJAT MMOCTPOEHHE IpaduKa 3aBUCUMOCTH COJEPKAHUS HUKEIs
B [IOYBE OT BPEMEHH, XapaKTEPU3YIOIIeH TUHAMUKY MPOIIecCa YCBOEHHUSI.

JlonoJIHUTeIbHbIE PEKOMEH AT

1. IIpoOKATENIBHOCTh SKCIEPUMEHTA (KOJMYECTBO OTOMPAEMBIX MOPO MOXKET OBITh
yBeJIMYEHA JUIsl TOJIyuyeHus: OoJiee MpeiCTaBUTEIbHBIX JAHHBIX O MPOIECCE YCBOCHUS HHKEIS
PACTEHUSMH ).
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2. [Ipy BO3MOXHOCTH OIpeNeeHUs] COACpKAHMUSI HUKENss B II0OYBE HECKOJIbKUMHU
METOAaMHU (TECT-CUCTEMOM, TeCT-KOMILUIEKTOM, JabopaTOPHOH METOIUKOW) MOryT OBITh
MOJIyYeHBbl 3HAUEHUSl COJIEP)KaHUs HUKENIS B IMOYBE ATHMH METOJAMU JUIS CONOCTaBICHUS
TOYHOCTH PE3yJIbTATOB U 000CHOBaHHS BBIBOJIOB.

3. Hannas paboTa MOXKeT ObITh BBIIOJIHEHA TaK)K€ HA PA3JIUYHBIX OBOIIHBIX KyJIbTypax —
KaK JIUCTOBBIX. Tak U KOPHEBBIX. Ba)XHO, 4TOOBI U151 SKCIEPUMEHTOB OBUTH BBIOPAHBI KYJIBTYPHI,
pactymue ObICTpO M Jaroliue OOoJbIION MpHuBeC Macchl. TakuMm 00pa3oM MOYKHO BBIIOJIHUTH
LIEJI0€ HUCCIIEJOBAaHME MpOLlEcCa YCBOEGHUS TKENBIX METAJUIOB M3 IIOYBBI  Pa3IMYHBIMU
OBOIIHBIMU KYJIbTYpamMH, NMPUYEM B KauecTBe (DaKTOPOB YCBOCHHUS MOTYT OBbITh BBIOpPAaHBI
YCIIOBUS IPOU3PACTaHMs, TUIIBI IOYB U T.II. TakXke MOXKET ObITh IPOBEACHO HKCIIEPUMEHTAIBLHOE
HCCJIEIOBAHKE MTPOLiecca HAKOIIEHUE MeTaslla Pa3IMYHbIMU YacTSIMHU PaCTCHHUS.

BbinoJsiHsiemble onepanuu

BreimonHenne JaHHBIX omepanuil MPOBOJAST C TOYBOM HECKOJIBKO pa3 B XOje
HKCIIEPUMEHTA: II0CJIE BHECEHUST B HEE MOJEIBHOIO 3arps3HEHUsI COJIbI0 HUKES Iepen
BBIpAlMBAaHUEM OBOIIHBIX KYIbTYp (B OTCYTCTBUU 3€IEHBIX PACTEHUI), a TaKKe C MOYBOM, Ha
KOTOPOM YK€ BbIpaleHbl 3€JIEHBIE PACTEHUS.

A. OT00p U MOATOTOBKA P00 MOYBbI

1. 13 HECKONBKHX TOYEK Ja0OpaTOpPHOH YCTaHOBKM C OJMHAKOBOW TIIYOMHBI IIMAaTEIeM
otbepuTe mpoOkI MouBkl B KoaudecTBe He MeHee 100 r (opuentupobouno 0,1-0,2 m). IIpoBenute
ycpennenue (oObenuHeHue) oOpas3lioB, OTOOPAHHBIX M3 HECKOJIBKUX MECT, I TOJYyYCHUS
MPEJICTaBUTENBHON pabOTHI.

2. Ycepennénnyto npo0y nomectute B yawky Iletpu, 3anonnus e€ Ha %2 BbicoThl (PucyHOK
13), u BeICYyIIMBAliTe B cymmiIbHOM Iikady npu Temnepatype 105°C 1o mocTossHHON Macchl (He
MEHEE 2 4acoB).

Bricymennyto nmpoOy xpaHute B 3akpbIToi vainke [leTpu nin B MaTepuaToM Memioyke.

IIpumeuanue.

1. BeicymuBanue MOYBEHHOTO 0Opaslia BBINOJIHAETCS 3a071aroBpeMEHHO, HaKaHyHEe s
3aHATHH 100 Ha MPEAbIAYIIEM 3aHITHH.

2. BpicymuBaHHM€ MOYBEHHOrO0 OOpas3la MpHU OTCYTCTBUU CYIIMIBHOTO IKada MOKHO
IPOBOAMTH B KOMHATHBIX YCJIOBUSAX, IOMECTUB OTKPHITYIO Yamky llerpu ¢ oOpasuom B Té€mioe
MeECTO Ha | cyTkw.

1cm

f

Pucynoxk 13. Hamka Ilerpu ¢ oroOpanHoii mpoboit

b. IlpuroroBiieHre MOYBEHHOI BBITAKKH

1. B3Becbre Ha Becax uMcThblil crakaH Ha 100 mul. B crakan moMecTuTe BBICYHIEHHYIO
MOYBY Ha 1-3 BBICOTHI M CHOBA B3BECHTE €T0, ONPEIEIUB MAaCCy MOYBHI B IPAMMAaX.

2. C moMoIIb0 HMIMHPA 100aBbTE K TOYBE TUCTHIUIMPOBAHHYIO BOY B KOJMYECTBE 5 MII
BOJIbI Ha KaXKJIbIif FPaMM ITOYBHI.

3. IlepememmBaiiTe COaEp)KUMOE CTaKaHa B T€YEHHME 3-5 MMH. C IOMOUIBIO CTEKJISIHHOM
MaJIOYKH.

4. OtrduneTpyiiTe comepkUMoOe CTakaHa depe3 OyMaKHBIH (QHUIBTP, coOHpas TOTOBYIO
BBITSDKKY B HHOKHHH cTakaH Ha 100 My, kak moka3zaHo Ha pucyHke 14. ObpaTuTe BHUMaHHE Ha €€
BHEIIHUH BUJ (LIBET, MyTHOCTH). BBITSKKa JOJKHA OBITH OJJHOPOAHOM M HE J0JDKHA COAEPIKaTh
YacTHUII [TOYBHI.

[Tpumedanue. IlepBble HECKOIBKO MUJUTMIMTPOB (UIBTPaTa HEOOXOAUMO OTOPOCHUTH, T.K.
OHHU COOMPAIOT 3arpsi3HeHUs ¢ PUIbTpa.
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Pucynok 14. @uiibTpanysi IOYBEHHON BBITSKKU

BeITskKa 10y1KHA OBITH IPOAHAIM3UPOBAHA B TOT K€ JCHb.

CopnepxaHue HHUKENsl B IOJIYYEHHOH BBITSDKKE OIPENEISETCS] C NPUMEHEHUEM TeCT-
cucrtemsl «Hukenb-TecT».

BbinosiHeHHe TeCTHPOBAHHWSI NMOYBEHHOHM BBITSKKHM C NPUMEHEHHEM TeCT-CHCTeMbl
«Hukeab-Tecr» (Pucynok 15)

1. OTpexbpTe HOXHUIAMU OT WHIUKATOPHOW TOJOCKH paboumii y4acTOK pa3MepoM He
MEHeEE 5X5 MM.

[Ipumeuanue. BHuMaTenbHO U3y4UTE MOPSAOK MPOBEACHUSI TECTUPOBAHUS Ha OOJIOXKKE
TECT-CUCTEMBI!

2. He cHUMas MOJTUMEPHOTO MOKPBITHS, 3AKMUTE KYCOUYEK IOJIOCKH MMUHIETOM H OITYCTHUTE
€ro B pacTBOp (BBITSKKY). BbliepikuTe Kycouek mojaocku B pactBope 5-10 cek.

3. Uepe3 3 MUH. CpaBHHUTE OKPAacKy KyCOYKa MOJOCKH C OKPACKOH KOHTPOJBHHOM MIKAJIBI
I[BETHBIX 00pa3l0B Ha 3THKETKE TecTa, BbIOpaB oOpaszen, OirrkallinMii O MHTEHCHBHOCTU U
XapakTepy OKpacKM TECTUPYEMOIro Kycouka (OpU  NPOMEKYTOYHOW  OKpacke  —
COOTBETCTBYIOLIMI HHTepBan KoOHIEHTpauui). Onpenenure OPUEHTUPOBOUYHYIO BEIUYHHY
KOHIEHTPALlUU HUKEJSI B pacTBOPE (BOAHOMN BBITSIKKE).

K(Ill'l'poJll»ll!lH mKaJjia I
7 Kommearrpamux xarsonos Ni (2+), sa/a 0| 10]100
? Oxpacka paboaero yeacTsa

Pucynok 15. BeinonHeHue TecTHpOBaHUS TIOYBEHHOMN BBITS)KKU C IPUMEHEHUEM TECT-
cuctemsl «Hukenb-recT»
4. Paccuuraiite coiepxaHue HUKeIS B Mpode mouBeHHOro pactBopa Cniz B MI/I 1O

dbopmyne (4):
Coni 'V
B Ni
Co o — 2N~ (4)
ow
i m ]
rae: (g yi — KOHIEHTpAIHSI HOHOB HUKES B BOJHOMN BBITSDKKE, MI/IT;
V — 00bEM BBITSIKKH, MIT;
m — macca oOpasiia, T.

Conep:xanue oT4yeTa
1. OnpenesieHue coaepkaHUsl HUKeEJIs] B INOYBEHHOH BBITSAKKE M (PUMKCHPOBaHME
pe3yJ1bTaToB
[Toryuennslie nanHble 3adukcupyiite B Tadbauue 12 no cienyromeit popme:
Tabnuua 12. Pe3ynpTarhl 9KCIiepuMeHTa

O0BEM pacTBOpa MOJICITEHOTO 3arPSI3HEHUS MUT
Komiaecto Ni?*, BHECEHHOTO B IOYBY C paCTBOPOM Me
No [Tponomxu Macca npoObl MOYBHI, & Konnentpanus Konuenrpanus
poObI | TENBHOCTS, Ni%* B BozHOI Ni%* B mpoGe
IHU BBITSIKKE, M2/l MOYBEI, Me/Ke
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Gl RWINF

[Tpr BO3MOXXHOCTH ONPEACTICHUS COACPIKAHUS HUKENS B MOYBE HECKOJIBKUMHU METOJaMHU
nonyunte 3Hadenns (yy; STHMH MeTomamMu IUisi NanbHEHIIEro CONOCTABICHHS TOYHOCTH
pe3yJIbTaTOB U 0OOCHOBAHMSI BHIBOJIOB.

2. TlocTtpoenne rpaduka 3aBUCHMOCTH COJEPKAHNS HUKeEJIS B I0OYBe OT BpeMeHHU

[To manHbIM TabmuIiel 12 mocTpoiite rpadUIecKyr0 3aBUCUMOCTh KOHIICHTPAIIUU HUKETS B
nouse (C7y i) OT BpeMenu (T, IHM), OTKIAABIBAS 110 OCH aOCIMCC BPEMs, a 110 OCH OPAHHAT —
KOHIIGHTpaluio HUKeNs B mouse (Pucynok 16).

A

Ciy i MIYEL

T, AHu

Pucynok 16. I'paduk 3aBUCMMOCTH KOHIICHTPAIIMHM HUKEIIS B TIOUYBE OT BpEMEHU
CrnenaiiTe BBIBOJI O CIIOCOOHOCTH OBOIIHBIX KYJIBTYP YCBaWBaTh TKEIbIE METAUIbl W3
MTOYBBI.
[Ipu HanM4MKM TAHHBIX, TOJYYCHHBIX MYTEM U3MEPEHUM Pa3sHBIMHU CPEIICTBAMH, CEJIalTe
BBIBOJI O CPABHUTENILHON TOYHOCTH MOTYYEHHBIX JaHHBIX B 000UX ciydasx. BeiBog obocHyiiTe.
KoHnTpoJibHbIe BOPOCHI
KakoBbI HICTOYHUKH 3arpsA3HEHUS [TOYBBI TSHKETBIMU METAIIIaMuU ?
B uem 3akitouaeTcst TOKCHYECKO€E BO3JICHCTBUE TSKEIIBIX METAJUIOB Ha YeoBeKa?
Yro Takoe ITJIKn?
Kaxossl 3nauenust [11IKn ams pryta, Xxpoma u cBuHIa?
Cnmcok JimTeparypbl, peKOMeHAyeMblil K HCIIOJIb30BAHUIO M0 JAHHON Teme
OcHoBHasi iMTEpaTypa:

N

1. Tynskosa, O. B. Dkonorus [ DnekTpoHHBIN pecypce] : yue6Hoe mocooue / O. B. TynskoBa. —
DneKTpoH. TeKCTOBbIE NaHHble. — CapaToB : By3oBckoe oOpazoBanue, 2014. — 181 ¢. — 2227-
8397. — Pexum mocrtyma: http://www.iprbookshop.ru/21904.html

2. Yennokos, A. A. O01Ias ¥ MpUKIIaTHAs SKOJOTHS [ DIEKTPOHHBIN pecypc] : yaueOHOoe mocodue
/ A. A. Yennoxos, K. ®@. CaeBuy, JI. ®@. FOmenko ; mox pen. K. ®. CaeBud. — DIIEKTPOH.
TEKCTOBBIC JaHHbIe. — MuHCK : Beimsiimas mxoia, 2014, — 655 ¢. — 978-985-06-2400-0. —
Pexxum noctyma: http://www.iprbookshop.ru/35508.html

JlonoIHUTeIbLHAS JTUTEpPaTypa:

1. CrenanoBckux, A. C. O0mmast sxonorusi [ DneKTpoHHbIN pecypc] : yueOHuk i By30B / A. C.
CrenaHoBCKUX. — DIEKTPOH. TeKcToBbIe nanHble. — M. : OHUTU-IIAHA, 2012. — 687 c.
— 5-238-00854-6. — Pexxum nmocryma: http://www.iprbookshop.ru/8105.html

2. bonbmakos, B. H. Oxonorus [OnexkrponHslit pecypce] : yueonuk / B. H. bonbmakos, B. B. Kauak,
B. I'. Ko6epuunuenko ; mox pex. I'. B. Tarynos, FO. I'. Ipomenko. — DneKTpOH. TEKCTOBBIE
nmanasie. — M. : Jloroc, 2013. — 504 c. — 978-5-98704-716-3. — Pexxum mocryma:
http://www.iprbookshop.ru/14327.html

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

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajIor acCOIHAINU dJICKTPOHHBIX OHOIMOTEK
yueOHbIX 3aBefeHuil u opranuzanuii CKOO

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

6 http://ecograde.bio.msu.ru — Madpopmanronnas cucrema «DyHIaMeHTaIbHbIC TIPOOJIEMBI

OLCHKU COCTOAHUA SKOCUCTEM U 3KOJIOTHYCCKOTI0O HOPMUPOBAHUA»

JlabopaTopHasi padora 4. ACOPOIIHOHHAS OYUCTKA NMTHEBOM U CTOYHOM BOBI

Lenb paboTer: 3ydeHue ancopOIMOHHOTO METO/1a OYUCTKU BOJIBI.

Teopernveckasi 4acThb

AncopOrueil Ha3bpIBAaeTCs MPOLECC TOTJIOMECHUS PACTBOPEHHBIX BEIIECTB M3 PAaCTBOPOB
(MUTBEBBIX M CTOYHBIX BOJ) MOIJIOTUTENSAMHU — aacopOeHTaMu. SIBIeHHe afcopOLUM CBSI3aHO C
HaJIMYUEM CUJI MPUTSDKEHUS MEXIY MOJEKyJIaMHM aJcopOeHTa M IOIVIOIIAEMOro BELIECTBA —
azicopoTHUBa.

OCHOBHBIMH XapaKTEPUCTUKAMHU TIpoIlecca aacopOLuu SBIAIOTCS W30MPATEIbHOCTh H
oOparumocTs. Ilpu onpeneneHHbIX yCIOBUSAX BO3MOXHO BbIIEIEHUE MOTJIOIEHHOIO BELIECTBA
u3 ancopOenrta. Takoil mporecc Ha3bIBaeTCs JECOPOIMEH, a MO OTHOIICHUIO K aacopOeHTy —
pereHepanmen ero.

ANCOpOIHIO IPUMEHSIOT ISl OYMCTKU MUTHEBOM BOJBI, TIyOOKOW OYUCTKH CTOYHBIX BOJI
OT pPAacTBOPEHHBIX OPraHMYECKUMX BELIECTB M Tra30B, APOMATUYECKUX HUTPOCOEIWHEHUH,
KpacuTesel, MOBEPXHOCTHO-aKTUBHBIX BELIECTB U JIp.

OcobeHHo >¢¢exTBHa ancopOLus NMPU OUYUCTKE CTOYHBIX BOJ, HM3BJICYEHHU M3 HHUX
LIEHHBIX PACTBOPEHHBIX BEIIECTB U IOBTOPHOM HCIOJIB30BaHUU OYHUIIIEHHON CTOUHOI BOJIBI.

B kauecTBe COpOEHTOB MCIONB3YIOT Pa3JIMYHbIE MPUPOJHBIE U CHHTETHUECKUE TBEP.bIE
MOPUCThIE MaTepHallbl: aKTUBUPOBAHHbBIE YTJIU Pa3IMYHbIX MAPOK, CUIIMKAreiH, LIEOIUTHI, TOpQ,
[JIMHBI, a TAKXKE HEKOTOPBIE OTXO/bI IPOM3BOJCTBA — IIIAKH, 301y, ONWIKH, KOPY U JIATHUH.

Haubonee ynuBepcaqbHbIMH U3 aJCOPOEHTOB SIBISIFOTCSI aKTUBUPOBAHHBIE YITIH, CHIPHEM
JUIS. KOTOPBIX SIBJISIFOTCS YTOJIb, JPEBECUHA, KOCTH KUBOTHBIX, OTXO/IbI LIE€JUIIOJI03HO-0yMaXKHOH,
NUIIEBOW U JPYrMX OTpaciedl MpPOMBINUIEHHOCTH. YJellbHas TIOBEPXHOCTh COPOEHTOB
COCTaBIISIET oT 20 iy} 2000 M2/T, pasmep nop oT 0,002 10
2,0 MKM.

AZNCOpPOEHTBI XapaKTEepPU3YyIOTCS MOTJIOTUTENBHOM WM aJCOPOLMOHHON CIIOCOOHOCTHIO,
KOTOpasi OnpeessieTcss KOJIMYECTBOM MOTIOMEHHOTO aIcOpOTUBA B €IMHUIIE MacChl WM 00bemMa
ancopbenra (r/kr  umu  Kr/M°). MaKCHUMadbHO BO3MOMHAs IIPH  JAaHHBIX  YCJIOBHSAX
MOTJIOTUTENIbHAS CTOCOOHOCTH a/1cOpOEHTa Ha3bIBAETCSl PABHOBECHOM CTaTUYECKOW EMKOCTBIO.

3aBUCHUMOCTb MEXIY PaBHOBECHBIMM KOHLEHTPALUsMU TOIVIOIIEHHOTO BEILECTBA B
TBEPAOH U KUIKOM Pa3ax OMMCHIBAETCS U30TEpMaMU aJICOPOIUH.

CkopocTh mporecca aacopOIMM 3aBUCUT OT KOHLEHTpAIMM, HPUPOABI M CTPYKTYpPHI
pPacTBOPEHHBIX BEILIECTB, TEMIIEPATYPhl BOJbI, BU/1a U CBOMCTB aJICOPOECHTOB.

[Tpornecc ancopbumu CKIaabIBACTCS U3 TPEX CTAIMIA:

ellepeHOCa BeIIeCTBAa M3 CTOYHOM BOABI K MOBEPXHOCTU aJicopOeHTa (BHELIHSSA
nadQysus);

e tu¢dy3un BemecTBa BHyTpHU afcopOeHTa (BHYTpeHHss 1udy3us);

® a71cOpOIMH U3 TOBEPXHOCTH TOP.

[Tocnenusist cTagusi MPOXOAUT O4YEHBb ObICTpo. [lodTOMy IMMHTHpYIOIIEH CTaguei
npoiiecca OOBIYHO ABIsETCS JHO0 mepBas, JIMO0 BTOpas CTaausl.
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[Ipomecc anCcOpOIMOHHOM OYMCTKHM CTOYHOM BOJABI OCYIIECTBJISIOT B  ammaparax
MEPUOJNYECKOT0 WJIM HENPEPhIBHOIO JECUCTBHSA. B anmaparax NEpUOAMYECKOTrO JIEUCTBHUS
CTOYHYIO BOAY GUIBTPYIOT Uepe3 HEMOABMKHBIN CIIOW IpaHyJIWPOBAHHOTO YIJIA WIHM JPYroro
copbeHTa 0 MPOCKOKa H3BJIEKaeMoro BemiectBa B ¢umibTpar. llocie sToro ¢uibTpanuio
MPeKpalaT, U3 aacopdepa CIUBalOT BOAY, a aJCOPOEHT pereHepupyroT 00pabOTKOM BOASHBIM
[apoOM, HAarpeTbiIMM HHEPTHBIMH TIa3aMH, OPraHUYECKUMHU PACTBOPUTEISMU WA BOJHBIMHU
pacTBOpaMH XUMHYECKUX PEAareHTOB.

Beibop cxembl ancOpOIMOHHOM OYMCTKH OMNpPEACNSeTCS XapaKTepoM MPOU3BOJICTBA,
KaueCTBEHHBIM COCTaBOM CTOYHBIX BOJ, TPeOOBAaHUSMHU, MPEIbSBISEMBIMU K OUYHIICHHBIM
BOJIaM, U HAIMYHE IPYTUX OUUCTHBIX COOPYKEHHUIA.

HNonooOMeHHO# copOiueil Ha3bIBaeTcsl Ipolecc OOMEHa HOHAMHU, HAXOMASIIUMUCS B
pacTBope, U HOHAMH (DYHKIIMOHAILHBIX TPYII TBEPIOH a3kl — MOHHTA.

HonooOMeHHasi O4KMCTKa MPUMEHSETCA MJs W3BJICUEHHUS W3 CTOYHBIX BOJ METAJJIOB
(uMHKa, MeIU, XpOoMa, HUKEIIs, CBUHIIA, PTYTH U JIp.), a TAK)KE COCIUHEHHUIN MBIIIbsIKa, (hocdopa,
LHMAHUCTBIX COCAVMHEHUN M PaJMOAKTUBHBIX BELIECTB. MeTox NO3BOJISET PEKyNepupoBaTh
IIEHHbIE BEIIECTBA IPU BBICOKOM CTENMEHM OYMCTKH CTOYHBIX BOJA. ODTOT METOJ IIMPOKO
MPUMEHSIETCS Ul YMSTYEHUsSI M 00€CCONMBAHMS BOJbI B MPOLIECCE BOJOMOATOTOBKU U C LIENBIO
IIOBTOPHOI'O UCIIOJIb30BaHUS.

HonooOMeHHbIE COPOCHTHI — HOHUTHI — MPAKTUYECKU HE PACTBOPUMBI B Bojie. B kauecTBe
MOHUTOB MCHOJIb3YIOTCS KaK MPUPOAHBIE, TAK U MOJTYYCHHBIE HICKYCCTBEHHBIM ITYTEM BELIECTBA.

K HeoprannmueckuM NpPUPOAHBIM U CHHTETUYECKUM HOHUTAM OTHOCATCS LEOJIUTHI,
TMIOJIEBBIE IINATHI, CUIMKATeJId, TUIAPOKCHIBI HEKOTOPBIX METAJUIOB U Jp.

Opranvueckue MNPUPOJHBIE HOHHUTBI — 3TO TyMHHOBBIE KHCIOTHl II04YB, HO OHH
MPUMEHSIOTCSI CPABHUTEIBHO MAJIO M3-3a HEOOJIBIION XMMHUYECKON M MEXaHUYECKOW TPOYHOCTH,
MaJION EMKOCTH.

[Ipu ouwcCTKE CTOYHBIX BOJ HaAWOOJbINEe MPAKTUYECKOE MPUMEHEHHE HaIUIH
OpraHMYeCKHe HWCKYCCTBEHHbIE HWOHHMTBHI — CHHTETHYECKHE HMOHOOOMEHHBIE  CMOJIBI,
MpeJICTaBIISIONINE COO0 BEICOKOMOJIEKYIIIPHBIE COEIMHEHUS.

YrrneBogopoaHble paAMKanbl 00pa3ylOT MPOCTPAHCTBEHHBIM KapkKac, Ha3bIBaeMBbII
Matpuiei. Ha matpuiie pukcupoBaHbl HEMOABUKHBIE (DYHKITMOHAIBHBIC TPYIIIBI, CBSI3aHHBIE C
MPOTUBOMOJIOKHO 3apsDKEHHBIMU TOABM)KHBIMU MOHaMU  (IpoTHBOMOHAMH). [IpoTHBOMOHBI
MOTYT OOMEHMBAThCS HA MOHBI C TEM K€ 3apsJI0OM U3 pacTBOpa (CTOUHOM BOJIbI).

[To 3Haky 3apsiia 0OMEHUBAIOIIMXCS MOHOB MOHMUTHI JENSIT HAa KaTHOHUTHI U aHHMOHUTHI.
Katronutsl 0OMEHHMBAIOTCS ¢ PACTBOPAMH DJICKTPOIUTOB MOJOKUTEILHBIM HOHAMH, AHUOHHUTHI
— OTPULIATEILHBIMU MOHAMM.

BaxxneimmM CBOMCTBOM MOHUTOB SIBJISIETCA UX TMOTJIOTUTENbHASI CITIOCOOHOCThH (OOMEeHHas
émkocTh). OHa ompeaenseTcs KOJIUYECTBOM TIPaMM-IKBHBAJIEHTOB HMOHOB, IOTJIOIIAEMbIX
eAMHMIIeH Macchl UM 00bEMa MOHUTA. Pa3nuuaroT MojiHyl0, CTaTUYECKYI0 M JTMHAMUYECKYIO
00BEMHBIC EMKOCTH.

ITonHass €MKOCTP — 3TO KOJMYECTBO MOIVIOIIEHHOIO HMOHA IPH IOJHOM HAaCBIIEHUH
€MHHIIBI 00heMa UM MacChl HOHUTA.

Craruyeckass €MKOCTb — 3TO OOBEMHas EMKOCTb MOHWUTA IMpPH PAaBHOBECHH B JaHHBIX
pabourx yCIOBHSIX.

JvnHamuyeckass EMKOCTh — 3TO €MKOCTh MOHHWTA JO MPOCKOKA MOIJIOIMIAEMbIX MOHOB B
¢bubTpar.

Nouutsl BeIyCKAaOT B BUJE nopomika ¢ pazmepom vactuil 0,04-0,07 MM, 3epeH pazmepom
0,2-2,0 MM, BOJIOKHUCTBIX MaT€pUAJIOB, JINCTOB H MJIUTOK.

[Tocne wucuepnanuss B mpouecce OOMEHHOW EMKOCTH HOHHMTAa €ro pereHepHupymoT,
o0OpabatbiBasi paCTBOpaMU KHUCIIOT, IIETIOUYEH WK COJEH.

Perenepariust — 370 HOHOOOMEHHBIN TIPOLIECC, TPOXOASIINNA B 0OpaTHOM HAIPaBJICHUH IO
OTHOIICHUIO K OCHOBHOMY pabouemy Tmpolieccy. PacTBop, MOJy4EeHHBIM TMpH pereHepaiuu,
Ha3bIBAETCS DITFOATOM.

30



[Iporiecc moHHOr0o OOMEHa, KOTOPHIA BKJIIOUACT UYCPEAYIOIIMECS CTaaud COpPOIUH U
pereHepanu MOHHUTOB, OCYIIECTBIISIETCS B arapaTax MEpPUOJIMYECKOr0o WJIM HENPEPhIBHOTO
IEUCTBUSL.

B HanopHoM ¢uibTpe NepruoaMuecKoro AeCTBUS BBICOTA CIIOSI HOHUTA cocTaBiseT 1,5-2,5
M. PereHepaius KaTHOHHUTOB OCYIIECTBISACTCS IPOMBIBKOM KHCIOTOM WJIM PacTBOPOM
IIOBAPEHHOM COJIH.

ObopynoBanue 1 MaTepuaJIbI
Kon6a na 50 M1 i or6opa mpoObl OYHIIIEHHOM BOMBI;
Tect kommekTsl: «Kenezon, «Hurpars», « HUTpUTBD, «AKTUBHBIN XJI0p»;
. Tect-cuctembl: «AKTUBHBIN XJIOpY», «XKemne3o obmiee», «Hutpar-recty», «Hurpur-tecty;
. PeakTuBBI 11 IPUTOTOBJICHUSI MOJICIIBHBIX PaCTBOPOB;
. OuucTHOE yCTpOicTBO (BOJOOUMCTHTENB) THNA — «Pydeék», «AkBadopy», «l'eiizep» u

gAWNE

T.IL.
Yka3anus no TexHuke 0e30MaCHOCTH
Vcnonb3yemble NpH BBHINOJIHEHUM aHAJM3a pacTBOpPbI, PEAaKTUB, IOCyla M JApYyrue
COCTaBHbIE YAaCTH KOMILIEKTA JOKHBI ObITh MPEABAPUTEIILHO OCMOTPEHBI.

ITpu ocMoTpe MpoBepPSIOT:

1. [1enoCTHOCTh M TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTUBOB;

2. OTcyTcTBUE MOBPEXKACHUNH MEPHOU TOCY/Ibl, MPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTcTBHE BBIOPAHHOIO MJII KCIOJIb30BAHUS peakTuBa (pacTBOpa) WIM IOCY[bI
TpeOOBaHUSAM METOAMKM aHAIN3a, T.€. HAIMYME XOPOUIO M OJHO3HAYHO YUTAEMOH ITHUKETKH,
METOK Ha MEPHOM MOCYy1€ U T.II.

[Tocne mpoBeneHMsl aHaiaM3a MEpPHbIE CKISHKHM U IHUIETKU CIEIyeT HMPOMBITh YMCTOU
BOJIOM, CKJISTHKU C pacTBOpamMH HEOOXOAMMO IE€pMETHYHO 3aKpPbITh U YJIOXKUTh B MeCTa JJI UX
XpaHEeHHUS.

Bxopsimiue B cocTaB KOMILJIEKTa PEAaKTUBBI T'€PMETHYHO YIIAKOBAaHbI BO (PIIAKOHBI M HE
IPEJICTABISIIOT ONAaCHOCTH IPU XpaHEHUWH. XOThb KOMIUIEKT HE COAEPXKHUT SJOBUTHIX U
CHJIBHOJICMCTBYIOLIUX BEIIECTB, IPU paboTe ¢ KOMIUIEKTOM HEOOXOJIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMHM TpaBWJIaMH 0€30IIaCHOCTH, HPEIYCMOTPEHHBIMH JJIi pPabOT B XHUMHYECKOH
nabopatopuu. B yactHoCTH, pu paboTe B 1a60paTOpUU HE JOIMYCTUMO:

1. ITonasganue XUMHUKATOB M PaCTBOPOB Ha CIIM3UCThIE 000JI0UYKH, KOXKY, OJIEXKY;

2. [lpunsTe nuuw (MUThA);

3. BapIxanue Bo3/lyxa 1 XUMHKAaTOB, OCOOCHHO UMEIOLINX PE3KHil 3amax U HaXOA[IIXCs B
MEJKOKPHUCTANINYECKOM COCTOSIHUHU (00pa3yIoLuX MbUIb);

4. Tlpu paboTe €O CTEKISHHBIMM H3JCNUSAMU WU TOCYJOW HEoOXO0IUMO CoO0aaTh
OCTOPOKHOCTbH BO MU30€KaHUE MOPE3OB.

[Ipy mnpoBeaeHMHM OKCIEPUMEHTOB 10 MOJEIMPOBAHUIO  3arpsi3HEHUN  BO3IyXa
MPEyCMOTPEHO HCIOJb30BaHWE KOHIEHTPUPOBAHHBIX M pa30aBIEHHBIX KHUCIOT — CEpPHO,
COJISTHOM, a30THOM, MypaBbuHOW. IIpM momagaHWu KUCIOT Ha KOXY HEO0OXOIUMO OBICTpO
MPOMOKHYTH PacTBOP JIOOBIM TaMIIOHOM (CaJIpeTKOHM, BETOIIBIO M T.II.), MECTO MONadaHus
OOMJIBHO MTPOMBITH CTPYeH BOJIbI M BHIMBITH C MBIJIOM.

OcoOeHHO onacHbl KUCIIOTHI NP THONaJaHuM B r1a3a. B aTom ciydae rimaza HeoOXoIumo

HEMEJIEHHO OOWJIbHO MPOMBITH HE CUJIBHOU CTpyeit BOJIBI, 3aTeM
2%-HbBIM BOJTHBIM PACTBOPOM COJIBI K CPOYHO OOPATHTHCS K Bpady-CIEITHAIHACTY.
3aganusa

Jlannast paboTa BBINOJHSETCS B HECKOJBKO JTamoB, padoTa MO KOTOPOH MOMKET
IIPOBOAMTHCS B COOTBETCTBUH C MPUHATHIM NIPENOJABATENIEM IIJIAHOM.

1. Ha mepBom »5Tame HpOBOAMTCA O3HAKOMIJIEHHE C OJKCIUTyaTallMe BOJOOYHMCTUTEIS.
METOJMKAMH MOJIEITMPOBAHUS 3arpsi3HEHUN BOJIbI (IPUTOTOBJIEHUE MOJIEIBHBIX 3arps3HEHUN), a
TaKXKe METOJMKaMH aHaJIN3a BOJIbl C IPUMEHEHUEM TECT-KOMIUIEKTOB U TECT-CHUCTEM.
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2. Ha BTOopoM stame (mpu HEOOXOAMMOCTH) MPUTOTABIMBAIOT MOJEIbHBIC 3arps3HEHUS
BOJbl B KOHIICHTPALMAX, HEOOXOAMMBIX JJs TPOBEACHHMS aHAM3a, C HCIOJIb30BAaHUEM
UMEIOLINXCS B HAOOpe peakTUBOB M0 METOIMKE, IPUBEIEHHOMN HUXKE.

3. Ha tperbem sTame depe3 BOJOOUHUCTHTENb MPOIYCKAIOT HE3arps3HEHHYIO BOJY, MOCHE
YEero ONpelesiioT KOHLUEHTPALUU BBIOPAHHBIX 3arps3HSIONIMX BEIIECTB C MPUMEHEHHEM TeCT-
KOMIIJIEKTOB W/WJINA TECT-CHCTEM.

4. Ha yeTBepTOM STane BHIIOJIHAIOT padOThl, aHAIOTUYHO 3Tay 3, HO C MCIOJIb30BAaHUEM
3arpsI3HEHHOMN BOJIBI.

5. 3areM mpoBoaAT pacu€T 3PPEKTHBHOCTH OYUCTKH.

A. DkcruryaTanus BOJI00OYHCTUTEIS

1. B kxadecTBe BOJAOOYMUCTUTENSI PEKOMEH]IYETCS HCIOJIB30BaTh MPUOOP ISl OYHUCTKH
nUTHEeBOH BoAbl Tuma «l eitzepy». [Ipu nmepBUYHOM HCIIONB30BaHUK NPUOOpa HaJCHTe B KyBIIUH
BOJIONIPOBOJHYIO BOAY, CIIEHTE B PAaKOBUHY OYMIIEHHYIO M 3alOJHUTE KYBIIWH CHOBA BOJOM.
Hanuyue B Bosie yroibHOM MBUTH HE SBISIETCS MPU3HAKOM HEUCIIPAaBHOCTH MpHOOpa.

[Tpu mocneayromieit AKCIUTyaTaluy NpUoopa CIuBaTh BOLY HET HEOOXOAMMOCTH.

2. IIpoBeaute aHamM3 Ha COAEpIKAHUE HKeJe3a, HUTPATOB, HUTPUTOB, aKTUBHOTO XJIOpa B
UCXOJHOW BOJE WM IMPUTOTOBICHHOM MOJEIBLHOM PAacTBOPE, UCIIOJIBb3YWTE TECT-KOMIUIEKTHI U
TECT-CUCTEMBI JIsl ONIPEICIICHUS] COOTBETCTBYIOIINX BEILIECTB.

3. HaneliTe B KyBIIMH BOJOOYHCTUTEINS 3arPSA3HEHHYIO BOLY UM MOJIEJIbHBIN pacTBOpP.

4. Ot6epute mpoOy YucTON BOABI B 00BbEMEe 50 MII TIOCTE MPOXOXKICHUS BOJBI depes
buasTp.

5. IlpoBenuTe aHaNM3 MOBTOPHO C OYMIICHHOMN BOAOH, HCIOIB3YsI TECT-KOMIUIEKTHI M TECT-
CUCTEMBI JJIsl OTIPEICTICHUSI COOTBETCTBYIOIUX BEIIECTB.

Cxema METOAMKH MPOBEACHUS paObOTHI IPEACTaBICHA Ha pUCYyHKe 17.

Pucynok 17. Cxema MeTOAMKYU MPOBEACHUS paOOTHI

b. IIpuroroBiieHne MOJeIbHBIX PACTBOPOB

IIpuroroB/jieHne MOeJILHOIO PACTBOPAa HUTPAT-HOHOB

MozenbHbIe paCTBOPHI IPUTOTABIUBAIOT U3 HUTpATA KaJIHsl.

IIpucomosnenue 0cHo8HO20 MOOENbHO20 PACMEOPA HUMPAMA KATUSL.

Copnepxxumoe ¢uakona (1,6 r) HUTpaTa Kajlus KOJUYECTBEHHO IEPEHECUTE B MEPHYIO
émkocth BMecTuMocThio 1000 mi, pactBopute B 200-300 Ma IUCTUIUIMPOBAHHOW BOJBI U
JoBeaMTEe 00BEM pacTBOpa JUCTUITUPOBAaHHOM Bojoi 10 1000 M. PacTBOp XpaHHUTE B CKIISIHKE
¢ npunuinpoBaHHOW mpoOkoi. KoHIEHTpalus Mo HUTPAT-HOHY B OCHOBHOM MOJIEIBHOM
pactBope 1000 mr/m.

IIpucomosnenue o06wvéma (V) paboueco MmodenbHO20 pacmeopa HUmMpama Kauus c
3a0anHOU KoHyeHmpayueu (c).

OO0BEM OCHOBHOTO MOJENBHOIO pacTBopa HuTpara kanusg (Vs mi) ¢ KOHUEHTpauuen
HuTpaT-uoHa 1000 mr/n, HeoOXOAMMBIM AT MPUTOTOBIEHHUS PabOYEro MOJEIBHOTO PacTBOpA,
paccuuThiBarOT 110 Gopmyiie (7):

c-V
s =To00’ (7)
IJie ¢ — KOHLEHTpalus pabouero MoIeIbHOT0 pacTBOpa B MI/J;
V — 00BEM pabodero MoIeTbHOTO PacCTBOPA B MJT;
1000 — koHIIEHTpanKs HUTPAT-HOHOB B OCHOBHOM MOJICIIbHOM PacTBOPE, MI/JI.
PacTBOpbI HUTpaAT-HOHA TOJIKHBI OBITH UCIIOJIB30BAaHBI B JIEHb MPUTOTOBJICHUS.
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IIpumep pacuéra
Jnis mpurotoBneHust 1 1 MOJENBHOTO PacTBOpA HUTpATa KajdHsl ¢ KOHIEHTpAUeH 5 mr/in
paccuuThiBaeM 3HauyeHue Vs:

, _5-1000
3= 1000 >

CnepnoBarenbHO, HEOOXOIUMO B3SITh 5 MJI OCHOBHOI'O MOJEIBHOTO PAacTBOpa HHUTpaTa
KaJdus, T[OMECTUTh B  EMKOCTh M  pa30aBUTh  JUCTWUIMPOBAHHOH  BOJOW [0
1

IIpuroroB/ieHHe MO/1eJILHOTO PACTBOPA HUTPUT-HOHOB

MoienbHbIE pacTBOPHI MPUTOTABIMBAIOT U3 HUTPUTA HATPUSL.

IIpucomosnenue 0CHOBHO20 MOOENbHO20 PACMBOPA HUMPUMA HAMPUSL.

Cogepxumoe ¢nakona (1,5 r) HUTpUTa HATPUS KOJIMYECTBEHHO MEPEHECUTE B MEPHYIO
E€MKOCTb BMeCTUMOCTBIO 1 11, pactBopute B 200-300 M1 TUCTUIUIMPOBAHHON BOJBI U JIOBEIUTE
00BEM pacTBOpa IUCTHIUIMPOBAHHOW Bogod A0 1 1n. PacTBop XpaHUTe B CKISIHKE C
npunuMoBaHHON TPoOKoi. KoHIeHTpanus 1o HUITPUT-UOHY B OCHOBHOM MOJICIIBHOM PacTBOpPE
1000 mr/m.

Ilpucomosnenue o06véma (V) pabouezo MmoodenvHo2o pacmeopa HUmMpuma Hampus c
3a0anHol Konyenmpayueu (c).

OO0BbEM OCHOBHOTO MOJAENBHOrO pacTBopa HuUTpUTa HaTpus (Va4 M) C KOHLEHTpauuen
HuTpuT-uoHa 1000 Mmr/i, HEOOXOIUMBIN AJISl MPUTOTOBIEHUSI PabOYEro MOJAEIBLHOTO PAacTBOPA,
paccuuThIBaroOT 1o dopmyiie (8):

c-V

Vs = To00’ (8)

IJie ¢ — KOHIEHTpalus pabouero MoIeIbHOTO pacTBOPa B MI/JI;

V — 00BEM pabovero MoIeILHOTO PacCTBOPA B MIT;

1000 — koHIIeHTpanyss HUITPUT-HOHOB B OCHOBHOM MOJIEILHOM PacTBOPE, MI/IL.

PacTBOpbI HUTPUT-HOHA TOJKHBI OBITH UCTIOJIB30BaHbBI B JICHb PUTOTOBIICHUSI.

IIpumep pacuéra

Jns mpurotoBieHus 1 1 MOJENBHOTO pacTBOpa HUTPHUTA HATPUS ¢ KOHIIEHTparue 1 mr/m
paccuuThiBaeM 3HaueHue V.

, _1-1000
+= 1000 M

CrnenoBarenbHO, HEOOXOJUMO B3ATh | MJI OCHOBHOTO MOJEIBHOTO pPAacTBOpa HHUTPUTA
HaTpUsi, TIOMECTHTh B EMKOCTb H  pa30aBUTh  AUCTHJUIMPOBAHHOM  BOJOH 7O
1 o

B. KontpoJib cogepkanus XMuMU4eCKHX BelIeCTB

ConeprxaHue xene3a, HUTPATOB, HUTPUTOB, aKTUBHOI'O XJIOpA B MCXOJHOW M OYMILIEHHOU
BOJZIE ONPENETSAIOT, WCIOJIB3Ysl TECT-KOMIUIEKTBI M TECT-CUCTEMBbl Ha COOTBETCTBYIOIIUE
MIPUMECH.

MeToauka npuMeHeHHusl TeCT-KOMILJIEKTOB.

1. Tecr-kommieKkT «HUTPATHD)

ITJIK autparos (mo NOs"):

e IS IUTHLEBOI BOJBI M BOAKI BOJOEMOB X031 CTBEHHO-IINTHEBOTO HA3HAUCHHS — 45 MI/T;
e sl BOJIOEMOB PHIOOX03sTiiCTBEHHOTO HasHaueHust — 40 mr/in (9,1 Mr/n mo aszory);
e A HOoYBEI — 130 MI/KT.

JlumuTHpyomMil moka3zareab BpeAHOCTH — CAHUTAPHO-TOKCUKOJIOTMUECKUH.

Memood onpedenenus

Meton  ompepenenuss  Hutpat-uoHoB  (I'OCT  1030)  sBusercs  BHU3YyaldbHO-
KOJIODUMETPUYECKHM M TO3BOJISIET BBINOJHATh SKCIPECC-aHAIU3 IUThEBOM, HOPMATHBHO-
OYHILEHHON CTOYHOH, IIPUPOAHON U JP. BOJ, a TAKXKE HUTPATOB U HUTPATHOI'O a30Ta B I10YBE.
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Omnpenenenre HUTPAT-UOHOB B JKUIKOM MpoOe (BOJE WM MOYBEHHON BBITSKKE) OCHOBAHO
Ha TPEABAPUTEIHLHOM BOCCTAaHOBJICHHUU HUHKOBOH NBUIBIO HUTPAT-UOHOB /10 HUTPHUT-UOHOB C
MOCIEAYIOIUM 00pa3oBaHHeM a3okpacuTens. BoccTtaHoBeHHE HUTpAT-MOHA O HUTPUT-MOHA
MPOTEKaET B CIIA00KUCIION cpejie o peakiuu (4.6):
Zn + NO3s +2H" —Zn?" + NOz + H.0 (4.6)
[anee oOpa3oBaBIIMIiCS HUTPUT-UOH B CIIA0OKHCION cpele pearupyer ¢ peakTHUBOM
I'pucca (cmechro Cynb(haHMIOBON KHCIOTHI U O-HA()TUIIAMUHA).

JlnanazoH onpezensieMblX KOHIEHTpalui HUTPaT-nOHOB B XKUJKOM 1pobe cocranisier ot 0
10 45 mr/n ipu 00b6éMe poOkI 6 M. [IpogomKUTETFHOCT BBITIONHEHUS aHalIM3a — He Oosee 25
MHUH.

Ilepeuenv ucnoavzyemozo 0060py006anHus, NPUHAONEICHOCHEN, PACMBOPO8 U3 COCMAasd
mecm-KOMnieKma.

[TuneTka-kanenbHULA MMOJIMMEpPHas Ha 3 Mil, NpoOupKa IpaJydpoBaHHas ¢ MpoOkon (2
IIT.), CKJSHKA JJs KOJOpPUMETpUpoBaHus ¢ MeTkod «10 mm» (2 wr.), ¢raakoH s
NPUTOTOBJICHHUS PEaKTHBA HA HUTPAT-HOHBI, IITIATENb.

[Topomok  IMHKOBOTO  BOCCTAaHOBUTENS,  pacTBOp  o-HaQTWIAMUHA,  pacTBOP
Cynb(haHUIIOBON KHUCIOTHI.

KoHTposibHast niBeToBas 1mkaiza oopas3ioB okpacku npod «Hurpar-uons» (0-1,0-5,0-10—
2045 mr/m).

Iloozomoeka k ananuzy

[ToaroToBka K aHATM3y COCTOUT B MPUTOTOBJIICHUH PEAKTUBA HA HUTPAT-UOHBI, HMEIOIIETO
OTPaHUYEHHBINA CPOK TOHOCTH.

IIpuroroB/ieHHe peaKTHBA HA HUTPAT-HOHBI. C IOMOIIBIO TPATyNPOBAHHBIX TPOOUPOK
oOMepstoTCsl paBHbIE OOBEMBI PAcTBOPOB O-HApTUIAMMHA M CYIb()PAHUIOBOM KHUCIOTHI U
CMEIMBAIOTCS BO (hIaKOHE ISl IPUTOTOBJICHUS] PEaKTHBA Ha HUTPAT-UOHBL. PEakTHB rOTOBUTCS
B KOJHMYECTBAX, HEOOXOAWMBIX Ul TPOBEJICHMS aHajlu3a, U UCHOJIb3yeTcsl B JIeHb
MPUTOTOBIICHHS.

Ombop npo6

Hns orbopa mpoO Tmpu ONpeneNeHWd HUTPAT-UOHOB UCIOJIB3YIOTCS OyTBUIM U3
HOJMMEPHOTr0 MaTepHaia UM crekia. [IpeqnoyTuTenbHO BBHIIOIHEHUE OINpEesIeHN Ha MecTe
otbopa npoo.

JlomyckaeTcst XxpaHeHHe Npo0 B TeueHue He Oojiee 1 CyTOK MpHU YCIOBUM MX KOHCEpBAIMH
nonkuciaenuem 10 pH menee 2 u oxnaxaenuu 10 2-5°C nubo npu KOHCepBalUuU 100aBIIeHUEM
2-4 MII xJyiopodopma Ha 1 1 poObI u OXJIAKJCHUU 70
2-5°C.

[Tpumeuanue. He nomyckaeTcs HCHOIb30BATh IS MOAKUCICHNS IPOO a30THYIO KUCIIOTY.

[Ipu orbGope mpoO TPyHTOBBIX M MOBEPXHOCTHBIX BOJA Ha MeCT€ OTOOpa MPOBOIUTCS
¢mibTpoBaHue Mpod uepe3 MeMOpaHHbIi GMIBTP ¢ pazmepoM nop 0,45 MKM U OXJIaXKJIEHUH 10
2-5°C. Cpok XpaHeHUs TaKuX Mpod — He Oosee 2 CYTOK.

Buinonnenue ananusza (cxema evinoiHeHus onpeoeienus npeocmasgiena na pucymke 20).

1. OnonocHuTe TPaaTyHpPOBAHHYIO TMPOOUPKY HECKOJIBKO pa3 aHAJTU3UPYEMOM BOJOW WITH
NOYBEHHON BBITSDKKOM. Hamelite B mpoOupky 6 M aHamu3upyemoil npoObl, mnpubaBbTe
JUCTHIITMPOBAHHYIO BOJY 710 00bEMa 11 mu u nepemenaiire.

[lpumeuanue. [lyis TOYHBIX aHAIW30B O0BEM MPOOBI OTMEpPhTE C MOMOIIBIO
rpagyrupOBaHHOMN MUMETKH.

2. K coxmepxxumoMy mnpoOupku mnuneTkoi po0aBpTe 2,0 M CBEXENPUTOTOBICHHOTO
pEeaKTHBa Ha HUTPAT-HUOHBI, 3aKPOHTE MPOOMPKY MPOOKOW M BCTPAXHHUTE JUIS TIEepEMEITHBAHHS
pacTtBopa.

3. TlpubaBbTe B mpoOupKy okojio 0,2 T MOpoIIKa ITHHKOBOTO BOCCTAHOBUTEJIS, UCTIOIbB3YS
mmatens (0,2 T mopoika 3amoiHAIT npuMepHo 1/3 o0béMa mmatens 6e3 ropku). 3akponTe
poOUPKY MPOOKON 1 TIepeMeIIanTe.
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4. OcraBbTe MPOOMPKY HA 5 MHUH. JUIsl MOJIHOTO NMPOTEKAHUS PEaKLUH, MEPUOTUYECKU
BCTPSIXUBAHUS COICP)KUMOE TIPOOUPKH.

5. Ilepeneiite pacTBOp U3 NMPOOUPKHU B CKIISIHKY JAJISi KOJIOPUMETPUPOBaHUS 10 MeTKH «10
MJI», CTapasich HE AOMYCTUTh MONAAaHMUs 0CaJIKa B CKIISHKY.

6. [IpoBenute KomopuMeTpupoBanue MpoObl. [lpu BH3yaIbHO-KOJOPUMETPUYECKOM
OTIpeNIeIeHNH CKIIIHKY C MpoOO# momecTuTe Ha Oenoe moje KOHTPOJIbHOW mmikaibl. OcBermas
CKJITHKY pacCesHHbIMH OeJbIM CBETOM JIOCTaTOYHOW WHTEHCHUBHOCTH, HaOJIOJaiiTe OKpacky
pactBopa cBepxy BHHU3. Omnpeznenurte Onrpkailee MO OKpacke I0J€ KOHTPOJIbHOW IIKalbl U
COOTBETCTBYIOILIEE €My 3HaUCHUE KOHIIEHTpaIMi HUTpaT-uoHoB (C) B MI/IL.

2 MN peaxTuea
Ha HUTPAT-MOH
11 Mn l 02r nopowm
] BOCCTaHOBMTENA l
6 Mmn 5 Mun

4

Pucynok 20. Cxema BBIIIOJIHEHUS aHAJIA3A

Koumpone mounocmu ananuza

KoHTponms TouHOCTM aHamm3a MOXET OBITh BBIMOJHEH ITyTEM aHajih3a CTaHIapTHOTO
pacTBOpa HUTpaT-UOHA MPU KOHIICHTPAIMAX, PABHBIX 3HAUEHUSM, IPUBEAEHHBIM ISl 00pa3lioB
Ha KOHTPOJIBHOM IIKaJe.

2. Tect-koMILIeKT «HUTPUTBI»

MK sutpuros (mo NO2") B Boje BogoéMoB coctapisieT 3,3 Mr/it (wiim 1 MT/JI HUTPUTHOTO
a30Ta), TMMUTHUPYIOLIUHI TTOKAa3aTeNlb BPEAHOCTH — CAHUTAPHO-TOKCUKOIOTHUECKUH.

Memoo onpedenenus

Merton onpesneneHns HUTPUT-UOHA SBISETCS BU3YaIbHO-KOJIOPUMETPUYECKHM U MTPUTOJIEH
JUTS aHAJIM3a TMUTHEBOM, MPUPOTHON M HOPMAaTHBHO-OUYUINEHHON cTo4HOM Boabl (MBU-10-149-
10). OnpeneneHrie OCHOBaHO Ha PEAaKIIMKU HUTPUT-UOHA ¢ peakTUBOM [ 'pricca (cMechio BUHHON U
Cynb(aHUIOBOM KHCIOT, a Takxke o-HapTuinamuHa). I[Ipm 3TOM NpoOTEKarT peakuuu
Ma30TUPOBAHMS M a30COUETaHMs, B peE3ysbTaTe KOTOPHIX 00pa3yercsi a30COoeAMHEHHeE,
UMeIolIee Po30BO-(HOJIETOBYIO OKPACKYy.

OkxkpaieHHas npo0ba KOJOPUMETPUPYETCSl BU3YalbHO IO IIBETOBOW KOHTPOJIBHOM IIKane
1100 GOTOMETPUUYECKH.

JluanazoH  ompejaensieMblX ~— KOHLEHTpPAlMi  HUTPUT-UOHA:  NpU  BU3YaIbHO-
KoJopuMeTpudyeckoM ompeneineaun — ot 0,02 go 2 Mmr/m; npu (POTOKOIOPUMETPHUUYECKOM
onpeaenenuu (525 um) — ot 0,02 g0 0,6 mr/m.

O0BEM IPOOKI COCTABISAET S5 MII, TPOJIOJDKUTEILHOCTh aHamu3a — He Oosee 20 MuH.

Ilepeuensv ucnonvzyemozo 060py006anusl, NPUHAONEHCHOCMEL, PACMBOPO8 U3 COCMABA
mecm-KoMnieKma.

[Munerka rpagyupoBanHas Ha 10 mi1, mpoOupka KOJOpUMETpUYECKas ¢ METKOH «5 Mi» ¢
npoOKoif (2 1miT.).

Peaktus I'pucca B kancyinax no 0,04-0,05 r.

KonTtponbHas 1iBeToBas mkana oopasnos okpacku «Hurput-uon» (0; 0,02; 0,10; 0,50; 2,0
MT/).

[Tpu poToxoIOpUMETPUYECKOM ONpeIeeHUN: (POTOKOTIOpUMETP ¢ KioBeTol 10 MMm.

Ombéop npod

Hns orbopa mpobd TpW ONpENeTICHHWH HUTPUT-HOHOB HCIONB3YIOTCS OyThUIM U3
HOJMMEPHOTr0 MaTepHaia Ui crekia. [IpeanouTurenbHO BBHIOJHEHUE OIpEesIeHU Ha MecTe
otbopa mpoo.

Jlomyckaercst XxpaHeHHe Npo0 B TeyeHHue He Oojiee 1 CyTOK MpHU YCIOBHM MX KOHCEpPBAIMH
noakucienueM 10 pH menee 2 u oxnaxaenuu 1o 2-5°C.
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JlomyckaeTcst Takke XpaHeHHe NpoO B TedeHue He Oosiee 2 CyTOK IpU YCIOBHH HX
KOHcepBanuu nobasieHueM 2-4 mi xjaopodopma Ha 1 71 BOABI U XpaHEHHS B XOJOAMIBHUKE (2-
5°C).

[Tpumeuanue. He nomyckaercs UCIOIb30BaHUE a30THOM KUCIOTHI AJIsl OJKUCIEHUS MPoO0.

Bvinonnenue ananusza (cxema evbinoanenus onpeoenenus npeocmaegiena Ha pucymnke 21).

1. OnonocHHUTE KOJOPHUMETPUYECKYIO MPOOMPKY HECKOJIBKO pa3 aHAIU3UPYEeMOU BOJOM.
Haneiite B mpoOupky npoOy BOJIBI 10 METKH «5 MII».

[Tpumeuanue. Jlns TOYHBIX aHAIM30B O00beM MPOOBI OTMEPHTE C IMOMOIIBIO
rpaJyupOBaHHON ITUIIETKH.

2. Jlo6aBbTe B MPOOHPKY K MpoOE coepKUuMoe OJJHON Kancyibl peakTuBa ['pucca.

3. 3akpoiite mpoOUpKy NPOOKOH U MepeMenIaiiTe pacTBOp B IPOOUPKE BCTPSIXUBAHUEM [0
pacTBOPEHMS KPUCTAJIIOB PEAKTHBA.

4. ITpoOupky ¢ pacTBOpOM ocTaBbTe Ha 20 MUH. /0 IOJHOTO 3aBEPILIECHUS PEaKIIH.

5. IIpoBenute KomopuMmeTpupoBanue MpoObl. [Ipu BH3yaIbHO-KOJOPUMETPUUYECKOM
olpesielIeHny NpoOUpPKy NMOMECTUTE Ha Oenoe 1mose KOHTpoJbHOHU mmikaibl. OcBelast NpoOUpKy
paccestHHbIMU O€JIbIM CBETOM JIOCTaTOYHONM MHTEHCHUBHOCTH, HAOJIOJAiiTE OKPAacKy pacTBOpa
cBepxy BHHM3. Ormpenenute Osmkaiiliee IO OKpacke I0JIe KOHTPOJIBHOM IMIKalbl U
COOTBETCTBYIOIIEE €My 3HAYCHHE KOHIICHTPAIIUH HUTPUT-HOHOB B MI/JI.

6. Ilpu QoToKOIOPUMETPUUECKOM OIPENEICHUN OKpPALIEHHYI0 Mpo0y IOMECTUTE B
ktoBery (10 Mm) 1 onpenenuTe 3HaYeHHE €€ ONTUYECKOM IIOTHOCTH Ha (POTOKOJIOPUMETPE TPH
JUIMHE BOJHBI 525 HM OTHOCHUTEJIBHO XOJIOCTOM MPOOHI.

Janee, ¢ HCIONb30BAaHMEM TIPAaJyUpPOBOYHONM XapaKTEPUCTHKH, 3a0JaroBpeMEHHO
IIOCTPOEHHOM, PACCYNTANTE MACCOBYIO KOHIIEHTPALIMIO HUTPUT-HOHOB B MI'/JL.

20 MuH

{ B
§ [, @@ :> N

Pucynok 21. Cxema BBINIOJIHEHUS aHAJIN3A

Konmpone mounocmu ananuza

KoHTposib TOYHOCTH MpU ONIPEICTIEHUA HUTPUTOB MPOBOAST MyTEM aHAJIN3a CTAHJAPTHOTO
pacTBopa ¢ U3BECTHBIM cojiep:kanueM HUTpuT-uoH (I'CO).

1. Tect-cucrema «Hurpart-TecT»

Tect-cucrema «Hutpar-tect» npuMeHsieTcs pu MpeABAPUTEIHLHOM OLIEHOYHOM 3KCIpecc-
OTIpEJIeTICHUN YPOBHS KOHIICHTPALIUU HUTPATOB B PACTBOPE MOJICIILHOTO 3arpsi3HEHUSI.

Buinonnenue ananuza (Cxema 6inoninenus anaiusa npeocmaesiena na pucyuke 24)

1. OTpexxpTe HOXHHUIIAMH OT MHAWKATOPHON TMOJOCKH pabOYMii y4acTOK pa3MepoM He
MeHee 5X5 MM.

[Tpumeyanue. BHUMATENPHO M3YyYHTE TOPSAIOK MPOBEICHUS TECTHUPOBAHMS HA OOJIOKKE
TECT-CUCTEMBI.

2. He cHMMasI TOTMMEPHOTO MOKPBITHS, 3AKMUTE KYCOYEK IMOJIOCKH ITHHIIETOM U OTTYCTHUTE
€ro B pacTBop. Briepxute Kycouek 1nojaocku B pactBope 5-10 cexyH.

3. Uepe3 3 MUH. CpaBHHUTE OKpPACKy KyCOUYKa TOJIOCKH C OKPACKOW KOHTPOJIHHOW IIIKAJIBI
[[BETHBIX 0OpasllOB Ha JTUKETKE TecTa, BHIOpaB oOpaser, OMMXKalmuii 1Mo WHTEHCHBHOCTH U
XapakTepy OKPacKu TE3UPYyEeMOro Kycodka (Mpy MPOMEKYTOUHON OKpacKe — COOTBETCTBYIOIIHIMA
WHTEpBaNl KOHIEHTpanui). Onpeaenure OpUEeHTHPOBOUHYIO BEIHUYMHY KOHIICHTPAIUU HUTPAT
HMOHOB B PacTBOpE.
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KonrpoasbHasn mxkaJia
Kosmesrrpamex merpar-momon, Mrv/x (Mrixr) 0 50 J200 1000
Oxpacea pebogero yuscrea :

Pucynok 24. Cxema BBINOJHEHUS aHaK3a

2. Tect-cucrema «Hutpur-TecT»

Tecr-cucrema « HUTpHUT-TECT» IPUMEHSETCS MIPH MTPEIABAPUTEIHHOM OILIEHOUYHOM IKCIpecc-
OTpe/ieNIeHUU YPOBHS KOHLIEHTPALUK HUTPUTOB B PACTBOPE MOJIEIBHOIO 3arpsiI3HEHUSI.

Buinonnenue ananuza (Cxema evinonnenus anaiuza npedcmasiena Ha pucyuke 235)

1. OTpexbTe HOKHMIIAMU OT MHAWKATOPHON MOJOCKH PAaOOUYMi Y4acTOK pasMepoM He
MeHee 5%5 MM.

[Tpumeuanue. BHUMATENbHO W3Yy4HMTE MOPSIOK MPOBEICHUS TECTUPOBAHUS Ha OOJIOKKE
TECT-CUCTEMBI.

2. He cHMMas MOTMMEPHOTO MOKPBITUS, 32KMUTE KYyCOUEK IMOJIOCKH MUHIIETOM U OIYCTHTE
€ro B pacTBOp. Beiaepxure Kycouek 1osocku B pactsope 5-10 cekyH.

3. Uepe3 3 MUH. CpaBHHUTE OKpPaCKy KyCOUKa MOJOCKH C OKPACKOW KOHTPOJIBHOM IIIKAJIbI
[[BETHBIX OOpa3IOB HAa STHKETKE TecTa, BHIOpaB oOpaser, OMmKalImuii Mo WHTCHCHBHOCTH U
XapaKTepy OKpacKH TE3UPYEMOro Kycouka (Mpu MPOMEKYTOYHOM OKPAacKe — COOTBETCTBYIOIIUN
MHTEpBAJI KOHIEHTpauuii). OnpenenuTe OpUEeHTHPOBOYHYIO BEIMYMHY KOHILIEHTPAIMH HUTPAT
HMOHOB B PacTBOpE.

KonrpossbHaan mxajga

KosmesrTpammes mrrpar-momnon, ara (srfr) 0 50 JZOO 1000
Oxpaces paSosero ywscrea

Pucynok 25. Cxema BBINIOTHEHUS aHAIN3a

Conep:xanue oT4yeTa
Pacuem s¢pgpexmusnocmu ouucmxu
Pacuer rppexTuBHOCTH OuncTKH (D0O) nmpousBoautcs mo Gopmysne (11):

30=¥x 100%, (11)
H

rae: Cy — KOHIEHTpAaIMs XMMHUYECKOT0 BEIIECTBA-3arPS3HUTEIIS B HICXOAHOU BOJIE;

Ck — KOHIIEHTpAIIHS TOTO YK€ BEIECTBA B OUUIIICHHOM BOJIE.

Ecniu 3aganme mnpeaycMaTpuBaeT — YCTAHOBJICHUE  BJIMSHUS ~ CKOPOCTH  MOAAuYU
BOJIOTIPOBOAHOM BOJABI Ha A(P(EKTUBHOCTH OYHCTKH, TO MPOBOMAT OIBITHI MPH HECKOJIBKHX
3HAUEHUSAX CKOPOCTeH (TpEX-4eThIpEX) W OIEHUBAIOT BIHUSHHE CKOPOCTH TMOJAaud Ha
3 PEeKTUBHOCTh OYUCTKHU.

Jnst cpaBHUTENbHOW OLEHKH J(PGEKTUBHOCTH OYUCTKM M KadecTBa MUTHEBOU BOJBI
ucnoip3ytoresd Beauuunbl [1/IK B mutheBoii Boe.

KonTposabHbie Bonpockl
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1. Jlnst kakuX BHJIOB CTOYHBIX BOJI PEKOMEHIYETCS MPUMEHEHHE afCOPOIMOHHBIA METO/T

OYHCTKHU?
. B ueM oTiimune xuMudeckom aacopOouu ot Gu3nIecKoi?
. Kakue ¢axTopsl BIUSIOT Ha BETUYUHY aJIcOpOLnn?
. Uro onpenenseT TMHAMUYECKYIO EMKOCTh ajcopOeHTa’?
Uro Takoe ctaTU4eckasi eMKOCTh ajicopOeHTa?
KakoBo BiausiHue TeMIiepaTypsl Ha BEIMYUHY aICOPOIIIH?
Kakue oTXo/pI HCTIONB3YIOTCS ISl aICOPOIIMOHHON OYUCTKH CTOYHBIX BOJ?
. Yem ompenensercst KOHKpeTHas (hopmMa U30TEPMBbI afcopOIun?

Cnncok JuTeparypbl, peKOMeHAyeMbli K HCI0JIb30BAHMIO 110 JAHHOI Teme

O~NOoOUTAWN

OcHoBHas JuTepaTypa:

1. Tynskosa, O. B. Dkonorus [ DnekTpoHHBIH pecypce] : yuebHoe mocooue / O. B. TynskoBa. —
DIIeKTPOH. TEKCTOBBIC TaHHbIe. — CapaTtoB : By3oBckoe oopa3oBanue, 2014, — 181 ¢. — 2227-
8397. — Pexxum mocryma: http://www.iprbookshop.ru/21904.html

2. Yennokos, A. A. O011ast ¥ MpUKIJIaHAas SKOJOTHs [ DJIEKTPOHHBIN pecypc] : yueOHOoe mocodue
/ A. A. Yennoxkos, K. ®@. CaeBuy, JI. ®@. FOmenko ; mox pen. K. @. CaeBud. — DIIEKTPOH.
TEKCTOBBIE MaHHbIE. — MuHCK : Brimmiimas mkoia, 2014. — 655 ¢. — 978-985-06-2400-0. —
Pexxum noctyma: http://www.iprbookshop.ru/35508.html

JlonoTHUTeILHAS JTUTEpaTypa:

1. CrenanoBckux, A. C. O0miast skojorus [ DeKTpoHHbIN pecypc] : yaeOHuk 11 By30B / A. C.
CrenanoBcKuX. — DIEKTpoH. TekcToBble nanubie. — M. : KOHUTU-JAHA, 2012. — 687 c.

— 5-238-00854-6. — Pexxum mocryma: http://www.iprbookshop.ru/8105.html

2. bonwmakos, B. H. Okonorus [Dnekrponnslii pecypc] : yueOnuk / B. H. bonpsimakos, B. B. Kauak,

B. I'. Kobepuuuenko ; mox pen. I'. B. Tarynos, FO. I'. SIpomienko. — DIeKTPOH. TEKCTOBBIE
nanHsle. — M. : Jloroc, 2013. — 504 c. — 978-5-98704-716-3. — Pexxum gocryma:
http://www.iprbookshop.ru/14327.html

HNHTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOINOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBII KaTajaor acCOIUAIMU JIEKTPOHHBIX OHOIHOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

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

6 http://ecograde.bio.msu.ru — Madpopmarronnas cuctema «DyHIaMeHTaIbHbIC TIPOOIEMbI
OLICHKU COCTOSTHHSI 9KOCUCTEM U SKOJOTHUECKOTO HOPMHUPOBAHUS»
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METOQUYECKHUE YKA3AHUA

0 BBIIIOJHEHHIO Ja0OPaTOPHBIX paboT MO AUCHUIUINHE «DKOIOTHUS
JUISL CTY/IGHTOB OYHOM/3209HON  (pOpPMBI 00ydeHUs
HAaIpaBJICHUs TOATOTOBKU
15.03.04 ABToMaTu3anus TEXHOJIOIMUECKUX MPOLIECCOB U MPOU3BOICTB

Cocmasumenu K.C. Cuinko, accucmenm.
Omes. pedakmop AJL Tlpockypuun, KaHO.XUM.HAYK, OOYEHM.

Penaxrop JI.JI. boponacrosa

[Tonnucano B evyarsb dopmar 60 x 84 1/16
Vy.-u3a. 1. 0.4 m.o. Vea. neu. 1. 0,5 1. Tupax 50 9k3.
Cesepo-Kapkasckuii ¢eiepanbHblii YHUBEPCUTET

HeBuHHOMBICCKUI TEXHOJIOTUYECKUM MHCTUTYT ((PHITHAIT)
357108, r. HeBunHOMBICCK, yi1. ["arapuna, 1
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