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O01IMe MoJ10KeHus

Llenp METONUYECKMX MATEPUAIIOB II0 OCBOCHUIO JHMCUMIUIMHBI - OOECIICYHTH
oOydJaronieMycsi ONTUMAJIbHYI0 OPTaHH3aLHUIO IPOIecca HM3Y4YEeHUS IUCIHUIUIMHBL, a TaKxke
BBITIOJTHEHUSI Pa3JINUHBIX (POPM CAMOCTOSTEIILHON pabOTHI.

OcBoeHHE IUCHUIUIMHBI OCYIIECTBISIETCS Ha ayIUTOPHBIX 3aHATHSAX M B IIpoIecce
caMoCTOsITeNIbHOW paboThl o0ywaromuxcsa. OCHOBHBIMH BHJAMH ayJIUTOPHOH pPabOTHI IO
JTMCUUIUIMHE SIBISIOTCS 3aHATHSA JIGKHMOHHOTO M CeMUHapcKoro tuma. KoHKpeTHbie (OpMEI
ayUTOPHOM PAOOTHI OOYYAIOIIMXCS MPEACTAaBICHB B Y4eOHOM IUTaHE OOpa30BATEILHOM
IpOrpaMMbI U B pabOYHX MporpaMMax JAUCIUILIHH.

H3ydyeHne pexkoMeHayeTcss HayaTh C O3HAKOMICHHS C pabodedl mporpammoit
JMCIUIUINHEL (MOZYJIs), €€ CTPYKTYPO U coziepanneM, OHIOM OLIEHOYHBIX CPE/CTB.

Pabotas ¢ paboyeii mporpaMmoii, He00X0AUMO 0OpPATUTh BHUMAHHUE Ha CIIEAYIOIIEe:

- HEKOTOpbIe pa3Jenbl WM TeMbl AWCHUIUIMHBL HE pa30MpaloTcss Ha JEeKOusAX, a
BBIHOCSAITCS HA CaMOCTOSTENIBHOE HM3YYCHHE MO PEKOMEHAYeMOMY IIEPEYHIO OCHOBHOH U
JIONIOJTHUTEIILHOM JIUTepaTyphl M y4eOHO-METOIUYECKIM pa3padoTKaMm;

- YCBOGHHE TEOPETUYECKUX IIOJIOKCHUH, METOIHUK, PAaCUCTHBIX (HOPMYJ, BXOISIIMX B
CaMOCTOATENIFHO ~ W3y4aeMble  TeMbl  JUCHMIUIMHBL,  HEOOXOAMMO  CaMOCTOSTEIBHO
KOHTPOJIUPOBATH C IOMOIIIBIO BOIIPOCOB JIJIsl CAMOKOHTPOJIS;

- CO/IEp)KaHUE TEeM, BBIHECCHHBIX Ha CaMOCTOATENIFHOE H3y4YeHHE, B 00s3aTeIbHOM
HOPSIIKE BXOJUT COCTaBHOM YAaCThIO B TEMbl TEKYHIETO KOHTPOJSI M MPOMEXKYTOUHON
aTTeCTaIHH.

Kaxnass pabouas mporpamMma 10 JUCHHUIUIMHE COHNPOBOXKIAIOTCS METOAMYCCKUMHU
MaTepuallaMH 10 €€ OCBOCHHUIO.

OtnenpHble y4eOHO-METOAUYECKUE PA3paOOTKH MO0 JUCHMILIMHE Yy4eOHblE OCOOUs MU
KOHCIEKTHI JICKIIMH, METOAMYECKAE PEKOMEHJAIMK IO BBIOJHEHHIO JJAOOPAaTOPHBIX PadoOT U
pelieHuo 3a1a4 U T.1. pa3meneHsl B OMOC MAY.

OOyyarommmMcsi peKOMEHyeTcsl TTOIyduTh B Onbnmoreke MAY y4eOHYyIO nIUTeparypy,
HEOOXO0MMYIO JIJIsl pabOThI HA BCEX BUJIAX ayJAUTOPHBIX 3aHSATHI, a TAKXKE JIJIsl CAMOCTOSITEIIbHON
PabOTHI 110 U3YUSHHIO AUCIUILIIHHBL.

Buypl yueOHOW pabOThI, CPOKHM UX BBIMOJIHEHHSI, 3aINIAHUPOBAHHBIC TI0 JTUCIUILUIMHE, &
TaK)KE€ CHUCTEMa OICHUBAaHHS pE3yIbTaToOB, 3a(pUKCHPOBAHBI B TEXHOJIOTMYECKOH KapTe
JIMCITUTLTHHBI:

Tabauua 1 -TexHosornueckasi KapTa TeKylero KOHTPOJIA U MPOMeKYTOYHON aTTecTaAlluu
N0 JUCHUILIMHE «DKOJOTUsD (IPOMEKYTOUYHAS ATTECTAIMSA - 324eT)

3a4eTHOE KOJIHYECTBO I'padux
Ne KoHTpoJibHbIE TOUKH 0a/10B NMPOXO0KAEHUSs
min | max (Hexesm craum)

Texkymmii KOHTPOJIb

1. | Hocemenne u paGora ua sexuusx (6 nexuuii) | 6 | 18 | Tlo pacnincanmio

Her nocemenuii — 0 0ammoB, kaxkaas Jekmus — 3 6ajia

2. | llpakTnyecKkue 3aHATHS ’ 14 | 22 | Tlo pacnincanmio

He B cpok- 16 6ammoB. Kaknmas nmpakTudeckas padbora B cpok — 11 Gaiia, He B Cpok — 7 Oajuia.

3. | JlabopaTopHbie padoThl \ 40 \ 60 \ 14 nenens

Brimonnenue 5 nabopatopHbix paboT B cpok - 60 6anioB; BHINOIHEHUE 5 MPaKTHYECKUX padoT
He B cpok - 40 6aymoB. Kaxxmas npaktudeckas paboTa B cpok — 12 6amios, He B Cpok — 8
0aJuIOoB.

HUTOI'O 3a padoTy B cemecTpe | min-60 | max-100 |

Brinonnenue 2 npakTHueckux padoT B Cpok - 22 Oana; BHINOJIHEHUE 2 MPAKTHYECKUX padoT




IIpomexyTouyHas aTTecTALMSA «3a4eT»

Ecnu obydaromuiicss Habpai 3a4eTHOE KOJUYECTBO OAJUIOB COTIACHO YCTAaHOBJIICHHOMY JHMAIA30HY 10
JUCLUIUIMHE, TO OH CUMUTAETCS aTTECTOBAHHBIM

| MTOTOBBIE BAJLIBI IO JACHMILIMHE | min—60 | max- 100 |

Ta6auna 2. - TexHoioruyeckas KapTa TeKylero KOHTPOJIsl U MPOMeKYTOUHOM
arrecTauuu (MIPOMeKYTOYHAA aTTeCTAIMS — «3K3aMeH») ouHasi popmMa 00ydeHust

3aueTHoe padux
Ne KoHTpo/bHBIE TOYKH KOMIICCTEO MPOXO0KIeHHUS
0aJI10B
min | max
Texkymmii KOHTPOJIb
1. IMocemenne gexuuii (8 Jexnmii) \ 14 \ 16 \ ITo pacniucanuto
Hert nocemennii — 0 6ayutos, 1 nexmus - 2 6amia
2. | BoimoJHeHHe MPAKTHYECKUX PadoT | 8 | 10 | Ilo pacnucanmio

Brimonnenue 2 mpaktudeckux padot B cpok - 10 OamsioB; BBIMONHEHHE 2 MPaKTHYECKUX
pabor He B cpok — 8 OamnoB. Kaxkmas mpaktuyeckas paboTa B CpoK — 5 OalljioB,
HE B CpoK — 4 Oauia.

3. | JIabopaTopHbIe paGoThI | 31 | 45 |

Brmonnenue 15 mabopatopHbix paboT B cpok - 60 6amioB; BeimoaHeHne 15 npakTuueckux
pabot He B cpok - 40 6amnoB. Kaxxgas npaktuyeckas pabota B cpok — 3 Oaia,

HE B CPOK — 2 Oaia

4. | BeinosiHeHHe KOHTP.pabdoThbI \ / \ 9 \ 1o pacnucanuro

Orenka «5» - 9 6ayuioB
Ornenka «4» - 8 6amios
Orenka «3» - 7 0ayuioB

NTOI'O 3a paboTy B cemecTpe | 60 | 80 | 15-asmHenens
ITpoMeskyTOUHAs ATTECTALMSA «IK3aAMEH»
JK3aMeH | 10 | 20 |

Orenka «5» - 20 0ayuioB
Orenka «4» - 15 6amios
Onenka «3» - 10 6ayuioB

WTOTOBBIE BAJLIBI IO JUCHMIUIMHE | 70 | 100 |

HToroBasi oueHka Omnpe/esieTcs M0 UTOTOBBIM OayiaM 3a JUCIHUIUINHY M CKIIQJBIBACTCS
u3 OayioB, HaOpaHHBIX B XOJA€ TEKYLIEro KOHTpOJs (MTOro 3a paboTy B CeMecTpe) H
MIPOMEXKYTOYHOM aTTecTariu (IK3aMeH)

Ixkana 0a1/10B A5 onpeae/ieHUsI HTOTOBOW OLIEHKM:

91 - 100 6amIoB - oLEHKA «5»

81-90 GamtoB - oreHKa «4»

70- 80 OammoB - oreHKa «3»

69 1 McHee 0alIoB - OLIEHKA «2%

HToroBasi omeHKa TIpOCTABIIICTCA B DK3aMCHAIMOHHYIO BEJOMOCTh M 3aUETHYIO KHWKKY
oOyuatomierocs

PabGora no HU3YUYCHUIO NUCHUIUIMHBI JOJI’)KHA HOCHUTH CHUCTEMaTUUYECKUI XapaKkTep. I[J'IH
YCIICHIHOT'O YCBOCHUA TCOPECTUUCCKOTO MaTC€pualia 1mo npeﬂnaraeMoﬁ JUCIHHUITIINHE HeO6XO)II/IMO
pPEeryjidpHoO IMoceilaTb JICKIIMHW, AaKTUBHO paGOTaTL Ha y‘-IC6HBIX 3aHATUAX, BBIIIOJIHATDH
IMUCBbMCHHBIC pa6OTI)I o 3aJJaHUI0 MpPEnoJaBaTeiid, NCPCUYHUTHIBATH J'I@KHI/IOHHBIﬁ Marcpuall,
SHAYUTCIBbHOC BHUMAHUC YACIIATE CAMOCTOATCIIBHOMY U3YUCHUIO JUCHUIIJINHBL.

Baxxapim YCIOBHUEM YCIICHIHOI'O OCBOCHUS AUCHUIIIIMHBI ABJIIACTCA CO3AaHHUC CaMUM
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00y4aromuMcsl CUCTEMbl MpPAaBUIBHOM OpraHU3allid TPYAA, IO3BOJIIONICH pacrpenenuTh
yueOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C KaJICHIAPHBIM Y4€OHBIM IpapuKOM.

1. MeToanuyeckne peKOMeHIAMHU NIPH PpadoTe HA 3aHATHAX JEKIIHOHHOT0 THIIA

K 3aHATHSM JIEKHHOHHOTO THNA OTHOCATCS JICKIUUM W WHBIC YYeOHbBIC 3aHSTHS,
pelyCMaTPUBAIOIINE MPEUMYIIECTBEHHYIO MepeIavy yaeOHoi nH()OPMAIIUU TTPEToAaBaTeIeM.

Jlekuus mpeacTapisieT co0oi MoCeI0BaTEIbHOE N3II0KEHHE TIPErolaBaTesieM y4eOHOro
MaTepuana, Kak WPaBHIO, TEOPETHUECKOTO xapaktepa. Llenb JIEKIMOHHOTO 3aHATHS —
opraHu3zaiys IejieHanpaBIeHHON MTO3HABATEIIBLHOM JIEATEILHOCTH 00YYarONIUXCs IO OBJIaICHHUIO
MPOrPaMMHBIM MaTEPHAIIOM YI€OHOU TUCITUTUINHBL.

B psine cinydaeB JeKIMs BBINONHSAET (YHKIUIO OCHOBHOTO HCTOYHHMKA WH(OPMAIIUH,
HAIpUMep, IPH OTCYTCTBHH YIEOHUKOB M YUEOHBIX MOCOOMI; B Cilydae, KOT/Ia HOBBIC HAyYHBIC
JIAHHBIC 110 TOW WJIM WHOW TeMe HE HAIIM OTPaXCHUS B Y4YCOHHMKAX; OTACIbHBIC pa3lelibl U
TEMBbI OUYCHB CJIOXKHBIC JJISI CAMOCTOSTEIILHOTO U3Y4eHUsT 00yJatOIUMUCS.

B xoJie nmpoBeeHus 3aHATHI JICKIIMOHHOTO THIIA HEOOXOJIUMO BECTH KOHCIIEKTUPOBAaHHUE
M3JIaraeMoro MpernoaaBaTeieM MaTepruaia.

Haunbonee TOuHO W MOAPOOHO B XOJ€ JICKIUHU 3aIMCHIBAIOTCS CIEAYIONINE ACIEKTHI:
HA3BaHME JICKIMH, TUIaH; UCTOYHUKHA WH(POPMAIUH 110 TeMe; TIOHSATHS, ONPEICIICHUS, OCHOBHEIC
(GOpMYIIBI; CXEMBI; IPUHIIUIIBI; METOJIbI; 3aKOHBI;, THIIOTE3bI; OLICHKU; BBIBOJIBI H MPAKTHYCCKHEC
pEKOMEHIALNH.

KoHCIIeKT - 3TO HEe TOYHas 3alUCh TEKCTa JICKIMU, a 3aliCh CMBICIA, CYyTH Y4eOHOM
uHpopManuu. KOHCHEKT muImeTrcs A MOCISAYIOMEro YTCHHS M 3TO 3HAYUT, YTO (HOPMBI
3allUCH CJIEAYET JelaTh TAKUMH, YTOOBI MX MOXKHO OBUIO JIETKO M OBICTPO MPOYHUTATh CITYCTSI
HeKkoTopoe Bpemsi. KOHCHEKT MoipkeH oO0JerdaTh IMOHUMAaHWE W 3allOMUHAHUE YYeOHOM
uHpopmanuu.

Pexomennyercst 3amaBaTh JIEKTOPY YTOYHSIOIIME BOIMPOCHI C MLEJIBIO  YIITYOJICHHUS
TEOPETUYCCKUX TIOJIOKCHUH, pa3pelleHus] MPOTUBOPEYMBBIX cHTyanuid. [Ipum MmoaroroBke k
3aHIATHSIM CEMHHAPCKOTO THIIA, MOKHO JOpadaThIBaTh CBOM KOHCIEKT JICKIIWH, Jelias B HEM
COOTBETCTBYIOIIIME 3alUCH U3 W3YYCHHOW JHTEpaTyphbl, YKa3aHHOW B paboyeil mporpamme
JUCITUTUTAHEI.

Temartuka nekuuii gaetrcsa B pabodeid mporpaMMe AUCIHUILTHHBL.

2. Meroauyeckue peKOMEHJAIMM O TOJATOTOBKe M padoTe Ha JIaOOPATOPHBIX
paborax

JlabopaTtopHasi paGora - 5TO 3aHsTHE, B XOJE€ KOTOPOTO CTYJEHTHI OCBaMBaIOT
KOHKPETHBbIE METOJbl H3YYEHHUS TUCHMIUIMHBI, O00Yy4aloTCs SKCIEPUMEHTAJIbHBIM croco0am
aHaM3a JEWCTBUTEIBHOCTH, YMEHHIO pabdoTaTh C COBpPEMEHHBIM oOopyaoBaHueM. I[lpu
HOJArOTOBKE K J1abopaTopHOi paboTe HEOOXOAUMO: HM3YYMTh WM TOBTOPUTH JIEKIIMOHHBIH
MaTepuai o COOTBETCTBYIOIIEH TeME; U3YUUTh MaTepuaibl y4eOHO-METOANUECKHUX pa3paboToK
0 3aJlaHHOM Teme, yaensds oco0oe BHUMaHME pacyeTHbIM (opMmysaM; MpHU BBIIOJIHEHUH
JIOMAITHUX PAcYETHBIX 3a/JIaHUH - HM3y4YHUTbh, TIOBTOPUTH TUIIOBBIC 3aJ[aHMUsI, BHITIOJHIBIIAECS Ha
AyJIUTOPHBIX 3aHATHSIX.

[Ipu HEoOX0oAUMOCTH cleayeT oOpaaThes 3a KOHCYIbTalUel K MpernojaBaTelo.

JlaGopaTopnasi padora Ne 1
«Omnpenesienne GUTOTOKCUYHOCTH NMOYBBI METOA0M MPOPOCTKOBY.

Heas paGorbl — ompeneneHue (UTOTOKCUYHOCTH MOYBBI C NPUMEHEHHEM METo/a
MIPOPOCTKOB, pacyeT (PUTOTOKCHUECKOro I deKTa.
MeTtoanyecKue peKOMeH/IauuM:



DUTOTOKCHYHOCTh MOYBBI - CBOIMCTBO TMOYBBL, OOYCIOBICHHOE HAIWYHEM
3arpsI3HAIOLIUX BELIECTB U TOKCUHOB, MOAABIIATH POCT M PA3BUTHE BHICIIUX PACTCHHM.

HeoOxomumocts  onpeneneHuss (UTOTOKCHUYHOCTH TIOYB  YacTO BO3HUKAET IMpU
MOHHUTOPHUHIE XUMHUYECKHU 3arPSI3HEHHBIX MOYB WM MPU OLIEHKE BO3MOKHOCTH MCIIOJIb30BAHUS B
Ka4eCcTBE MEJIMOPAHTOB MM yIOOpPEHUH pa3iIMyHOrO poJa OTXOJO0B (OCAIKOB CTOYHBIX BOJI,
pa3IMYHBIX KOMIIOCTOB).

MeTox OCHOBaH Ha pEAaKIHMU TECT-KYJIbTYp NP BHECEHUH B IOYBY YAOOpEHHIA,
MEJIHMOPAHTOB, 3arps3HsAOmUX BemectB M T.1. CeMeHa TECT-KyJAbTyp BBICEBAIOTCS B
BEreTallMiOHHBIE COCYIbl MJIM JIAOOpPAaTOpHBIC CTaKaHbI, 3alOJHEHHBIC IMOYBOM C J00aBKOM
M3Yy4aeMbIX BEILECTB, WM 3arPSA3HEHHON U He3arps3HeHHOHN mouBoil. B xo/e onbiTa GuKCHpYIOT
BCXOXKECTh, JUIMHY HAJ3€MHOW M KOPHEBOM CHCTEM, MacCy CyXOro BEIIECTBAa HAJ3eMHOW W
MOJI36MHOM YacTH.

O0opynoBaHue, peaKTUBbI H MaTepHAaJIbI.

e yamku [letpu;
BECBI TEXHUYECKUE;
GubTpHl OyMaxKHEIE,
CeMeHa IIICHHUIIBI;
MPOOBI BO3YITHO-CYXOH MTOYBHI.

Xoa ucciieq0BaHus.

[Ipe’xne yeM MNOCTaBUTH HKCIEPHUMEHT MO OWOMHIMKALIMK 3arpsi3eHHl ¢ MOMOIUIBIO
NIICHUIIBI, MAPTUS CEMSH, NMPEJIHA3HAYCHHBIX U OIBITA, TMPOBEPSETCS HA BCXOXKECTb. Jlis
3TOr0 CceMsiHa MpPOpalUBaIOTCs B yamikax IleTpu, B KOTOpbIE HACHIMAIOT MPOMBITHIA PEUHOM
necok cimoeM B 1 cM. CBepxXy ero HakpbeIBarOT (QWIBTPOBAIBHOW Oymaroi W Ha Hee
packIabIBalOT OMpeelieHHOe KOMnuecTBO ceMsiH. [lepen packiankoil ceMsiH mecok u Oymary
YBIIQKHSIOT JI0 TOJIHOTO HACHIIIEHUs BOMOH. CBepXy CeMsHa 3aKphIBAIOT (DUIHTPOBATIBHOM
OyMaroi W HEIUIOTHO HAKpPHIBAIOT CTEKIOM. [IpopamuBaHue BeayT B JiabopaTOpUH IpHU
temneparype 20-25 °C. Hopmoii cuuraercs npopactanue 90-95 % cemsiH B TeueHue 3-4 CyTOK.
[TpoueHT MpopOCIIUX CEMSH OT YUCIIA MTOCESTHHBIX HAa3bIBACTCS 8CXO0HCECHBIO.

[Tocne ompeneneHusi BCXOXKECTH CEMSH TPHUCTYMAIOT K TMPOBEACHUIO SKCIEPUMEHTA,
3aKJIabIBasi OIMH WJIM HECKOJIBKO OTBITOB B CIIEIYIOIIEH MOC/Ie0BAaTENbHOCTH.

1. B 2 yamku [lerpu (KOHTpoOJIbHAs U ONBITHAs) BHOCAT MO 50 I BO3AYIIHO-CYXOH
N0YBbI (BO3/IyIIIHO-CYXOH Ha3bIBAETCS OYBA, BBICYIIEHHAs IPH aTMOC(HEPHOI BIAXKHOCTH).

2. CyOcTpaTsl BO BCEX YalllKax yBIAXKHSIOT OJHUM M TEM K€ KOJIMYECTBOM OTCTOSTHHOM
BOJIONIPOBOAHON BOJBI /10 TOSIBICHUS NPU3HAKOB HACBIIIEHHA. B Xoje ombITa BIaKHOCTh
MOJICP)KUBAIOT TIOCTOSIHHOM, JUISI YEero COCYIbl B3BEIIMBAIOT IIOCIIE TIEPBOTO YBIAKHEHHS
HEMEJUIEHHO, a 3aTeM IepPUOAMYECKH MOBTOPSIOT B3BEIIMBAaHME M IOTEPI0 MAcCChl 3a CUET
9BAIIOTPAHCITHPAIHH . KOMIICHCHPYIOT TOOABICHHEM B COCY/IBI HEIOCTAIOMICH BOJIBL.

3. B kaxayro yamky Ha MOBEpXHOCTh cyOCTpaTa yKjaplBatoT 1o 10 ceMsiH MIIEHMILBI.
PaccrosiHre MeXITy COCeTHUMH CEMSTHAMU JIOJKHO OBITH IO BO3MOYKHOCTH OJIMHAKOBBIM.

4. TlokpbIBarOT ceMsiHa TEMH Ke CyOCTpaTaMM, YBIQXHSAIOT BEPXHHUE CIIOU CyOCTpaToB
JI0 BIQKHOCTH HIKHHX.

5. Yepe3 3 aHA ONpeAensAlOT BCXOXKECTb ceMsH. [Ipu HEOOXOTUMOCTH YBIAXKHSIOT
cyOCTpaThl OMHAKOBBIM KOJIMYECTBOM BOJIBI.

6. Ilo oxoHuaHuto ombiTa (4epe3 7 JHel) OmMpeAensioT OOIIYI0 BCXOXKECTh CEMSH U
CPEIHIOI JJIMHY KOPEIIKOB MIIeHUIbl (0o oOIlyr0 Maccy pacTeHMil), CpPaBHHMBAIOT C
KOHTPOJIbHOM mpoOoi. Cremyer Takke oOpaTUTh BHHUMAaHHE HAa OKPAacKy pacTeHHil (paHHee
MIOXKENITEHHE), XapaKTep KOpHel, HanmpuMmep, 0oJiee KOPOTKHE, HO TYCTHIE.

7. Bce mannbie BHOCAT B Ta0. 1. PaccunthiBatoT putoTokcuueckuit 3 hekr.

8. JlemaroT BBIBOJBI O 3arpsi3HEHHOCTH/HE3arps3HEHHOCTH HCCieayeMoro obpasia
MOYBBI.

! 3Ban0TpchanauH5{ - UCMIApCHHUEC C TOBCPXHOCTHU IMTOYBBI COBMCCTHO C TpchanauHeﬁ.



B 3aBucHMOCTH OT pe3ynbTaTOB OMbITa CyOcTparaM MPHUCBAWBAIOT OJWH M3 YETHIPEX
YPOBHEM 3arpsi3HEHUS.

1. 3acpaznenue omcymcmeyem.

Bexoxects cemsH pocturaer 90-100 %, BCXOApl OpyXKHBIE, MPOPOCTKU KpPEMKHE,
pOBHbIE. OTH MNPU3HAKM XapaKTEPHbl [JIs KOHTPOJSA, C KOTOPBIM CIIEyeT CpaBHUBATh
KOHTPOJIbHBIE O0PA3IIHL.

2. Cnaboe 3azpsasnenue.

Bexoxects 60-90 %. [IpopocTky MOYTH HOPMAIbHOM JIMHBL, KPETIKUE, POBHBIE.

3. Cpeonee 3acpsa3nenue.

Bexoxects 20-60 %. IIpopocTku MO CpaBHEHHIO C KOHTPOJIEM KOpOY€ W TOHBIIIC.
HekoTopslie mpopocTKH UMEIOT YPOJCTBA.

4. Cunvnoe 3azpaznenue.

Bexoxects cemsiH ouenb Manas (MeHee 20 %). [IpopocTku Menkue, ypoyiuBbIE.

duroTrokcuyeckuii 3gdekT MoKeT ObITh pacCUMTaH MO pa3HbBIM MOKas3aTensiM. Eciu,

HanpUMep, OMUpaThCsl HaA Maccy pacTeHuil, To ¢uroTokcuueckuit spdexkr DI (%)
paccuutsiBaroT o ¢popmyiie (Cagoaukona JI.K., 2006):
Mk — M:
@2 ="""2,100
Mk )

rne Mk- Macca KOHTPOJIBHOTO pacTeHHs (MM BCEX paCTEHHN Ha COCYH);
Mx — macca pacteHusi (pacTeHHI), BBIPAIICHHOTO Ha MPEINOJIOXKHUTEIHHO (PUTOTOKCHUHON
cpene.
Ta6m. 1. Pe3ynbpTarhl OmbITa 10 OMPEAETICHUI0 (PUTOTOKCHYHOCTH ITOYBHI.

Uccnenyemsbr | Bexoxecr | Cpennssa | O6mas Busyanbnsl | YpoBeHb PUTOTOKCH
i cyoerpar b CEMsIH, JUIMHA Mmacca e 3arps3HEHUs | -4eCKUH
% KOPEIIKO | pacTeHuil | HaOmoAeHu | uccienyemor | 3¢ ekt (mo
3 7 B ,T s o cyoctpata | Macce), %
CYT. | CyT. | HNIIECHUIBI MIPOPOCTKOB
, CM (okpacka,
XapaxTep
KOpHeil)
OmpiT 1
OmpiT 2
KoHntposns

Bomnpoce! 11 camonpoBepKH.

1. Yro Takoe «PUTOTOKCUIHOCTHY? JIJIs KaKuX Ieel UCIOMb3YIOT JaHHbBIN
MoKa3aresib?

2. OnuimuTe METOAUKY ompeseNieHus: (PUTOTOKCUYHOCTH TTOYBHI.

3. Kakumu emnie MeTo1aMu, KpoMe METOIa IIPOPOCTKOB, MOYKHO OIPEICITUTh
(UTOTOKCUYHOCTH TTOYBBI?




JlaGopaTopnas paGora Ne 2
«KHCJI0THOCTH TOYBBI U METO/IbI €€ OnpeaeeHus»

Leapb padoThbl — OnpeeanTh OOMEHHYIO U THIPOIUTUYECKYIO KUCIOTHOCTh 00pa3oB
IIOYBBI U3 PAa3HBIX MECT.

MeToanueckue peKOMeH AU

KuCnOTHO-OCHOBHBIE CBOMCTBAa TOYBBI XapaKTEPU3YIOTCA CIEHU(PUUIECKUM HaOOpOM
MoKa3aTese. YHUBEpPCaJIbHBIM IOKa3aTejaeM, KOTOpBI ONpEeAeNsiloT BO BCEX IOYBAX
HE3aBUCHUMO OT MX CBOMCTB sBisiercss pH. YpoBens pH yacto HanpsiMyro He CBSI3aH ¢ OOIIMM
KOJIMYECTBOM KHUCJIOTHBIX KOMIIOHEHTOB B IIOYBE WJIM C NOTEHIHAIBHOW KHUCIOTHOCTHIO MOYB.
OH 3aBHUCHUT OT CIIOCOOHOCTH NMPHUCYTCTBYIOIIMX B IOYBE KUCIOT K Arcconnanui. Kpome noHoB
BOJIOPOJIa B 3TUX PEAKLHUAX MOT'YT y4aCTBOBaTh OOMEHHbIE HOHBI aJTIOMUHUS U JKeje3a.

IIpunsATO pasnuyarsb

AKmMyanioHyl0 KUCIOMHOCMb, OOYCIOBIEHHYIO BOJOPACTBOPUMBIMU KOMIIOHEHTaMHU
MOYBBI U OIIPENICTAEMYIO TUTPOBAHUEM BOJHBIX BBITSKEK, U

HOMEHYUANbHYI0 KUCIOMHOCMb, TPUPOJA KOTOPOHM CBsi3aHA C COCTaBOM OOMEHHBIX
KAaTHOHOB.

Axmyanbvhas (aKTUBHAs) KUCIOTHOCTh — KHCIOTHOCTh MOYBEHHOTO pacTBOpa. Takyro
KHUCJIOTHOCTb ONPEEIIAIOT B BOJHOM BBITSKKE M3 MOYB. AKTyallbHasi KUCIOTHOCTb OKa3bIBaeT
HEIOCPEICTBEHHOE BIIMAHNE HA KOPHU PACTEHUHN U IOYBEHHbIE MUKPOOPTaHU3MBI.

Ilomenyuanvnan  (CKpbITasg)  KUCIOTHOCTh  IOYBBI  OOYCJIOBJIIEHA  HAJIHMYHUEM
MOTJIOIIEHHBIX HOHOB BOAOPO/Ia B TOYBEHHOM NOIJIoLIa0IeM KoMiiekce. [lornoneHHpie HoHbl
BOJIOPOJIa HE BBITECHSIOTCS BOJOH, OHM MOTYT OBITh BBITECHEHBI JIUIIb IPU BO3JAEHCTBUM Ha
MOYBY KaTHOHOB PAacTBOPEHHBIX COJ€i. B 3aBHCHMMOCTH OT TOro, ¢ MOMOLIBIO KaKUX UMEHHO
CoJIeH TOIJIOIEHHbBIE MOHBI BOJOPOJia BBITECHSIOTCS B PacTBOp, MOTEHIMAIbHAsI KUCIOTHOCTh
JENUTCS HA OOMEHHYIO U THAPOIUTHYECKYIO.

Ta yacTh NOIJIOUIEHHBIX HOHOB BOJIOPOAA, KOTOPAsk MOKET ObITh BHITECHEHA U U3BJICUECHA
U3 TO0YBBl B BHMJE KHCIOT mpu B3aumozeiictBuu Heirpanbubix coseii (KCl wmm NaCl),
Ha3bIBACTCSI 0OMEHHOI KUCIOTHOCTBIO.

[TorennuanbHass KUCIOTHOCTB, OIpenessseMas ImyTeM OOpaOOTKH IOYBBI PacTBOPOM
THIPOJIMTHYECKA  [IeNOYHbIX  conedt  (Hampumep, CH3COONa), mnonyuynmna Ha3BaHHE
2UOPOAUMUYECKOU KUCTOTHOCTH.

BenuurHa ruapouTUUECKON KUCIOTHOCTUA OOJbIie 0OMeHHOM. [Ij1s1 G0JIBIIMHCTBA TTOYB
pH BOAHOM BBITSHKKM HECKOJBKO BBIIIE (a ompezenseMasi MPU 3TOM KHUCIOTHOCTh HUXKE), YeM
BennurHa pH coneBoil BBITSKKM, TaK Kak B COJIEBYIO BBITSKKY HEPEXOJAT MOHBI BOAOPOJA,
HaXOJAIINECS HE TOJIBKO B IOYBEHHOM PACTBOPE, HO U B MOTJIOIEHHOM COCTOSTHUU.

IIpuroroBJjieHue coJieBOii BLITSZKKM M onpeneienne ee pH (TOCT 26483-85).

Jns onpenenenrs 0OMEHHOM KUCIIOTHOCTU TIOYBBI TOTOBST COJIEBYIO BBITSKKY.

CyIIHOCTh MeTOoJla 3aKJI0YaeTcsl B M3BJICUEHUU OOMEHHBIX KaTHOHOB, HUTPATOB U
MOJIBUKHOM cepbl U3 MOYBBI PACTBOPOM XJiopuJa Kanus (1 H p-p) IpU COOTHOIIEHUU MOYBHI U
pactBopa 1: 2,5 W MOTEHIIMOMETPUUECKOM orpenenaeHnr pH ¢ UCTOTb30BaHUEM CTEKIISIHHOTO
DIIEKTPOJIA.

Tlomenyuomempuueckuti  memoo  onpedeneruss pH OCHOBaH Ha  HM3MEPEHUU
ANEKTPOJBHIKYIIEN CUIIBI, BOSHUKAIOIIEW MPHU OIYCKAHWM B IMOYBEHHYIO CYCIEH3HMIO B BOJHYIO
WIA COJIEBYIO BBITSOKKM (B 3aBHCHUMOCTH OT €M aHajin3a) JBYX pa3HBIX DJJIEKTPOIOB:
HU3MEPUTEIIEHOTO U AJIEKTPOo/Ia cpaBHEHUs. [[oTeHIIMAI N3MEePUTEIILHOTO JIeKTpoaa cBsizaH ¢ pH
pacTBOpa WM TOYBHI M ompeneisercs uM. [loTeHIman 3nekTpojia CpaBHEHHSI HE 3aBHUCHT OT
3HadeHus pH ncnbeiTyemoro pacteopa.

PeakTuBbl: XJI0pHUa Kalusi, pacTBOP KOHIIEHTpauu 1 MOJIB/ M (1n.).

OGopynoBanue: KoJIObBI KoHHYeckne oObemMoM 100 My, Bechl TEXHHYECKHE,
BCTPSIXUBATEIH.




Xoa onpenesieHus.

[ToaroToBUTH 3NEKTPOIBI st u3MepeHus. [Ipu moAroToBke 31€KTPOJOB UX BEIMAYUBAIOT
B 0,1 1 HCI 5-7 cyTok 10 yCTaHOBJICHHS MOCTOSIHHOT'O MOTEHIMANa acCuMeTpuu. [loaxkimounTs
AMEKTPOAbl K IpuOOopy, MpUOOp BKIIOUUTH B CETh, JEKTPOJIbI TIIATEIHHO OOMBITH BOAOH U
HACTPOUTH MpUOOp 1o OydepHbIM pacTBopaM. [Tocie HaCTpoitkK PHUOOPEI OOMBIBAIOT M IePKAT
B JUCTUJUTMPOBAHHOMN BOJIE.

OO0pa3iubl NOUBHI B BO3YILIHO-CYXOM COCTOSIHUM M3MEJIbYAIOT, IIPOIYCKAIOT YE€PE3 CUTO C
KPYTJIBIMH OTBEpCTUSMU auameTpoM 1-2 Mm. IIpoGwel mouBwsl maccoit 30 T B3BEIIMBAIOT C
norpemHocTeio He 6ornee 0,1 T W mepechmalOT B KOHWYeckHe KoiObl. K mpobaM muimuHIpom
OPWIKBAIOT MO 75 MIJI SKCTparupyoliero pacrsopa (xiopua kamus 1 H). OgHOBpeMeHHO
IIPOBOJIAT X0JI0CTOIi ONBIT §€e3 NPOObI NOYBHI.

[TouBy ¢ pacTBOpOM IMepeMENIMBAIOT B T€UeHHWE | MUH U 3aTeM — Ha BCTPSIXUBATele B
teyenne 1 yaca. 3areM mpoObl GUIBTPYIOT 4Yepe3 OymakHbie (UIbTpHL. [lepByl0 MyTHYIO
nopuuio ¢uibTpara oobemom 10-15 mu orOpaceiBator. M3mepsitor Benmnuuny pH B OCHOBHOM
oobeme ¢umibTpara. [lokazanust mpubopa CUMTHIBAIOT HE paHee 4eM uepe3 | MuH mocne
MOTPYXKEHHS 3JIEKTPOJIOB B CYCHEH3UI0. Pe3ynbTaThl n3MepeHuil 3aHOCAT B TaOIuUILy 2.

@uIbTpaThl UCHOIB3YIOT JIJISl OCIEAYIOLIETO ONPEIEICHUSI OOMEHHON KUCIOTHOCTH.

Onpenenenne 0omMenHoii kuciaorHoctu (FOCT 26484-85).

OOMeHHast KHUCJIOTHOCTb CBfi3aHA C  OTHOCHTEIbHO  CWIBHBIMM  KHCIIOTHBIMHU
xommonenTamn — nonamu H' u AIP*, KoTopble KOMIEHCHPYIOT ITOCTOSIHHBIC OTPUIATENbHBIC
3apsizibl mouBeHHoro noriomaromero komiviekca (IMIIK) u nerko BeitecHstores u3 K gaxe
IIPY OTHOCUTEJIBHO HU3KUX 3HaueHusax pH.

OOMEHHYIO KUCJIIOTHOCTh HaXOJAAT TUTPOBAHUEM COJIEBOI BBITSKKU M3 IOYBBI, KOTAA U3
IIIK BoitecHstoress mousl H' u AP, BenuunHy OOMEHHOM KHCIOTHOCTH HaXOZSAT IO
KOJIMYECTBY LIENOYH, nomeiei Ha TutpoBanue HCI.

CyIIHOCTh METO/A 3aKI0YAETCS B U3BJICUEHUN OOMEHHBIX HOHOB BOJOPO/Ia U AIFOMUHUSA
U3 IO0YBBl PAcTBOPOM XJIOpHJA Kajlusi INPH COOTHOILIEHMM IOYBBI M pacTBopa 1: 2,5 u
MOCIIEAYIOLEM TUTPOBAHUM (PUIbTpaTa IMIPOKCHIOM HaTpus 10 pH 8,2.

PeakTuBbl: TUAPOKCUA HATpusi, pacTBOp KoHueHTpauuu 0,1 MOJ'IL/I[M3 (0,1 n.);
dbenodraneux.

Xoxa onpeaesieHus.

25 cM® CONEBOM BBITSKKH 13 UCCJIETyEMOM MOYBBI (CM. BBIIIE) TOMEMIAIOT B KOJOY s
tutpoBaHus Ha 100 cM®, 0GABISIOT HECKONBKO Kareib uHAnKaropa ¢genodtanenHa. IIpoOsr
TUTPYIOT THAPOKCHUJIOM HATpHUsl JI0 TOSBIEHUS CJa00-pO30BOM OKpacKH, HE HCUYE3aAINICH B
Te4eHHe | MUH.

AHaJOrMYHO MPOBOJAT TUTPOBAHUE 25 oM’ ¢unbTpaTa X0JIOCTOTO OMbITA.

OOMeHHYI0 KUCIOTHOCTH (X) B MIUITUMOIIAX B 100 © HOYBBI BBIYUCIAIOT 110 (OpMyIIE:

X = VvV -V,)-C-250
Vl

rie V — o0beM pacTBOpa THAPOKCHAA HATPUs, HM3PACXOJO0BAaHHBI Ha TUTPOBAHUE IPOOBI
BBITSDKKH, CM-;

Vo — TO k€ Ha TUTPOBAHUE XOJIOCTOTO OIbITA, oM

V1 — 00beM npoObl BBITSKKH, B3SITHIN JJ11 TATPOBAHUS, oM;

C — KOHIEHTPALHS PACTBOPA THAPOKCHIA HATPUS, MMOJB/CM

250 — koo duument nepecyera Ha 100 r mouBsl, cM®,

Pesynbprar ananmmsa BelpaxkaroT B MWUIMMOJAX B 100 T MOYBBI C OKPYIVIEHHEM [0
BTOPOTO JIECATUYHOIO 3HAKA.

Onpenenenue ruApPOJIUMTHYCCKON KHCIOTHOCTH.

[Ipu omnpeneneHuU TUAPOIUTUUYECKON KHUCIOTHOCTH OOMEHHBIE KAaTHOHBI BBITECHSIOT
pPacTBOPOM COJIM, TUAPONU3YIOIIEiics ¢ 0Opa3oBaHUEM IIENIOUM, OOBIYHO areraToM Harpus. B
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3TOM ciy4dae oOpasyercst ciabasi YKCycHass KHCIOTa, B (oOpMe KOTOPOH CBSI3BIBAIOTCS
BBITECHSIEMbIE W3 TOYBBI HMOHBI BOAOpPOJAa M obOecrednBaeTcss Oosiee IMOJHOE NPOTEKAHUE
peaxkuu.

CymHocTh MeTosa 3akioyaercs B 00paboTke mousbl 1 M pacTBOPOM yKCYCHOKHCIIOTO
HaTpus IpU COOTHOUIEHMM MoOYBa: pactBop = 1: 2,5 ¢ mNocienyromuM OIpeaeIcHUEM
KHCJIOTHOCTH CYCII€H3UH 110 BeauuuHe ux pH.

PeakTuBbl: yKCycHOKUCBIN HaTpui, pactBop | M; runpokcua Hatpus, pactsop 0,1 M.

Xoxa onpenesieHus.

[Tpo6s1 mouBsl Maccoii 30 r, B3BEHICHHBIC C TOTPEIIHOCTRIO He Oonee 0,1 T, mepechimaT
B KOHMYECKHE KOMObL K mpoGaM NpHIMBAIOT LHIMHAPOM MO 75 CM° 3KCTPAarHpyIOLIEro
pactBopa (1 M pacrBop anerara HaTpus). [louBy ¢ pacTBOpOM IEpeMELINBAIOT B T€UEHUE |
MUH U 3aTe€M — Ha BCTpsAXUBaTelse B TeueHue 1 yaca. 3aTreM npoObl PUIBTPYIOT yepe3 OyMaxKHble
dusTper. TlepByro MyTHYIO TOpIHIo GriibTpata o6beMoM 10-15 cM® 0TGpackBaIoT.

BenuuuHy TIuIponMTHYECKOM KHUCIOTHOCTH OHpEAeNstoT ¢ mnomolibto pH-merpa.
3navyenue pH cHuUMaOT co mKkaisl npuOopa HE paHee ueM yepe3 | MUH IMOCie MOTPYKEHUs
3JIEKTPOJIOB. BelnunHy ruipoauTHYecKoi KUCIOTHOCTH B Mr-3kB Ha 100 r mOYBBI HAXOAAT IO
BennurHe pH, none3ysce Tabaunei 3.

Tabn.2. Pe3ynbrarsl nu3mMepeHuil.

[IpoGa pH conesoii | Peakuusi no4Bbl OOmMmenHas I'maponurrueckas
TTOYBHI BBITSDKKHU KHCIIOTHOCTb, KHCIIOTHOCTb, MI'-9KB Ha
MMOJTb/100 T TTOYBEI 100 r mo4BBI

Bomnpocs! 1J1s1 caMONIpOBepPKH:

1. [aiite onpeneneHue akTyaJlbHON U MOTEHIIUAIBHOW KUCIOTHOCTH.

2. Kakue comu HyXHO HCHOJB30BaTh s OOpaOOTKM MOYBBI ISl IMOJYYEHHUS
0OMEHHOM KHCIIOTHOCTH?

3. [Touemy nnst GonpmmHCTBAa 1MO4YB pH BOJHONM BBITSXKKHM HECKOJIBKO BBILIE, YEM

BennunHa pH cosieBoit BBITSKKH?
JladopaTopnasi padora Ne 3
«OmnpenesieHne coaepkaHus 0011ero XpoMa B Boae»

Lesb padoThl — onpeAeIuTh CoJepKaHNe 00Iero Xpoma B BoJIE.
CymHocTh MeToa

Jns  ompeneneHus OOLIETO XpoOMa COEIUHEHHMS XpoMa MpPeIBapUTENbHO IEePEBOISAT
B xpoM (VI) myremM OKHUCIEHHS HAJACEPHOKHUCIBIM aMMOHMEM, TIIOCIE€ Yero ONpEeNesioT
conepxanue xpoma (VI) B o6paborannoit mpobe ¢ 1,5-mudenunkapoazuiom.

[Ipu onpenenennn ooOIEro XpoMa MEIIaoIee BIUSHIE OKa3bIBAOT:

- xene3o (III) mpu conmepxkanum cBbime 1 mr/nv®. BrnsiHue skenesa YCTPaHSAIOT
no6aByieHreM opToPpocPHOpHON KUCITOTHI;

- BBICOKOE€ COJEpPKAaHUE COJIEH KajblUs, KOTOPbIE IIPU UCIOJIb30BAHUU CEPHOW KHCIOTHI
B XOJIE OMpejeNieHus] Jal0T NMOMYTHEHHE, BBI3BAHHOE BblIEJeHHEM cyibdaTa. B 3ToM ciydae
PEKOMEHIYETCSI BMECTO CEPHOM KUCIIOTHI IPUMEHSATh TPUXJIOPYKCYCHYIO KHCIIOTY;

- TpPUCYTCTBYIOLIME BOCCTAHOBHUTENHM, Hampumep cyiabdursl, xenezo (II), mHorue
OpraHMYECKHEe BEIIeCTBa MPUBOAIAT K BoccraHoBieHuto xpoma (VI) mo xpoma (III) mpum
MOJIKMCIIEHUH MPOOBI B X0/1€ aHAJIN3A.

Jlpyrue BeliecTBa B TEX KOHIEHTPALMAX, KOTOPbIE PEAJbHO NMPUCYTCTBYIOT B IMUTHEBBIX
BOJaX M BOJAX IOBEPXHOCTHBIX M IMOJ3EMHBIX MCTOYHHUKOB IHUTHEBOTO BOJIOCHAOXKEHUS,
MEIIAIOIIEr0 BIUSHUS HE OKa3bIBAIOT.

CpencTBa u3MepeHHuii, BCoMorarejJibHoe 000py/10BaHue, PeaKTHBbI, MATePHAJIbI:
dotomeTp, ceKTpodoToMETp, (POTOIIEKTPOKOIOPUMETP, BECHI JTaOOpaTOPHBIE,TUIIETKH,
NUINETKH TpaJyupoBaHHbIE, KOJObI MEpHbIC, LMIUHAPHI MEpPHBIE, 3JIEKTPOILIUTKA,KOJIOBI
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KOHUYECKHE II0OCKOJOHHBIE TEPMOCTONKNE,BOPOHKH JIA0OpATOPHBIC,CTAKAHBI TEPMOCTOMKHE, .

Kucnora cepnas, kuciaora a3oTHas, HaTpusi THAPOKCUM, 1,5-mudeHunkapbasul, KUCIoTa
optodocdopHas, aMMOHHIA HAJCEPHOKHUCIIBINA, cepedpo a30THOKUCIIOE, BO/Ia AUCTUILTMPOBAHHAS,
aIeTOH.

Xon onpenesieHus.

B BOoCeMb TEpMOCTOMKHX CTaKaHOB WMJIM KOHUYECKHUX KOJO BMecTUMOCTHIO 250 - 300 oM’
Buocat 0,5; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 oM’ pactBopa xpoma (VI) MaccoBoil KOHIIEHTpALMH
5 mr/av’, B oJiHy K00y pactBop xpoMma (VI) He BHOCAT. 3aTeM B KOKIYIO KOJOY MPUOABIISIOT:

e 5 cm® pacTBOpa a30THOKMCIIOTO cepedpa,

e 5cM° pacTBOpa aMMOHHSI HAJICEPHOKUCIIOTO MaccoBOM 1ou 25%

[TpubGaBisAI0T TUCTUIUTMPOBAHHYIO BOY, YTOOBI 00ITHIT 00BeM cocTaBuia okosio 100 o,

PacTBOpHI KHIISTST, YIApHBAs 10 OObEMa NPHOIMHTENBHO 50 CM°, OXNAkIAloT M
KOJIMYECTBEHHO MEPEHOCAT B MEpHBIE KOIObI BMecTHMOCThI0 100 cM®. 3ateM B Kakmyro Konby
BHOCSIT:

e loM® pacTBopa CEpHOU KUCIIOTHI,

e 03cM KOHIICHTPUPOBAHHOW OPTOPOCHOPHOI KUCITOTHI,

e 2 cm® pactBopa 1,5-mubeHnmKap6asiga MacCOBOM KOHILGHTPALHH 5 /1M,

[Tocne noBOAAT 10 METKU JUCTUIUTMPOBAHHON BOJIOM U MEPEMEIINBAOT.

MaccoBasi KOHIIEHTpaIUsi OOIIEro XpoMma B IOJYYEHHBIX TPalydpPOBOYHBIX PACTBOpax
coctasiset 0,0; 0,025; 0,05; 0,10; 0,20; 0,30; 0,40 u 0,50 MF/,Z[Mg.

PactBop, HE copepxaluii Xxpoma, SIBJIIETCS XOJIOCTON POOOH i IpaJyupOBKHU.

YcraHoBJIeHHe TPAIyHPOBOYHOI XapaKTepPHCTUKH

Jliia onpeneneHust 00IIEro Xpoma CTPOSAT OTAENIbHBIE IPAlyHPOBOYHBIE XapaKTEPUCTHKHU.
[Ipu »TOM AN KaXI0M TOJIIMHBI TOTJIOIIAIONIETO CIOSI CTPOAT CBOKO T'PaTyHPOBOYHYIO
XapaKTEPUCTHKY.

BriaepkuBaroT rpalyipoOBOUYHBIE PACTBOPHI U XOJOCTYIO MPOOY AJs TpaayupoBKu 15 MuH
1ocjie UX MPUTOTOBJIEHUS, MOCIE YEro HE MEHEE JBYX pa3 M3MEpSIOT 3HAU€HUs ONTUYECKOU
IUIOTHOCTH  KaXJOTO TPaaydupOBOYHOTO pacTBopa (B TMOPAIKE BO3pacCTaHHUS MacCOBOM
KOHIEHTpAllUl XpoMa B IpaJlyHMpOBOYHOM pacTBOpPE) M XOJOCTOH MpoObl B AMANA30HE JJIMH
BOoJH OT 540 1o 550 M (540 HM - mpH HCIOJIB30BAaHUM CIIEKTpO(OTOMETpa) B KIOBETaX C
TOJILIMHON MOTJIOUIatomiero ciaos oT 25 1o 40 MM, UCIONIb3Yysl B KAUECTBE pPacTBOpa CpaBHEHUS
JUCTUJUTMPOBAHHYIO BOAY.

IMopsinok npoBeaeHus: M3MepeHuit

AHaM3UPYIOT HE MEHEEe IBYX alIMKBOT MPOOBI aHATU3UPYEMOM BOJIBI (Vrlp , CM3),.

Brinep:xuBaroT moAroTOBICHHBIE JIJIS1 U3MEPEHUM MPOOBI aHATTU3UPYEMOU BOJIBI, XOJIOCTYIO
npoOy JJIsl ompeAeNeHus: XpoMa B TeueHHe 15 MUH Mmocie uX MOArOTOBKH, MOCJE Yero He MeHee
JIBYX pa3 M3MEPSIOT 3HAUYEHUSI ONTHUYECKOW IUIOTHOCTH MPOOBI aHATU3UPYyeMOW BOIBIA; U
XOJIOCTOM MpOOBI Al ompeneneHus XxpomaA, B Auana3oHe JIUH BOMH oT 540 mo 550 HM
(540 HM - TIpMU KCTIONB30BAHUU CIIEKTPO(OTOMETPA) B KIOBETAX C TOJIIMHOW MOTJIOIIAOIIETO
cios ot 25 1o 40 MM, UCTIONB3Ys B KAUECTBE PACTBOPA CPABHEHUS TUCTUIUNIMPOBAHHYIO BOAY.

Ecnu u3mepenHoe 3HaueHHE ONTHYECKON IMJIOTHOCTU XOJIOCTOM MPOOBI [Tl ONpeneeHHs
XpoMa CYIIECTBEHHO OTIUYAETCS OT U3MEPEHHOTO 3HAYCHHs XOJIOCTOW MPOOBI MPHU MPOBEACHUN
TPayuPOBKH, BBISICHSIOT TPUYHHBI HECOOTBETCTBUS M TIPH HEOOXOIUMOCTH MPOBOJIST KOHTPOIh
CTaOUITBHOCTH TPATyHPOBOYHON XapAKTEPUCTUKH.

O0pabdoTka pe3ybTaTOB U3MEpPEHU I
3HaueHue ONTUYECKON TUIOTHOCTH Ui 00IIero xpoMaAy paccuuThiBatoT o Gopmyne (1)

A=A-A @)

rae As- cpeaHeaprupMeTnyeckoe 3HaUeHUEe U3 M3MEPEHHBIX 3HAU€HHH ONTHYECKOW MIIOTHOCTH
poOBI aHAIU3UPYEMOM BOJIBI;
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Ay - cpenHeapupMeTHUECKOE 3HAYCHNE U3 N3MEPEHHBIX 3HAYE€HUI ONTHYECKON MIIOTHOCTH
XO0JIOCTOM MPOOBI AJIs ONPEIETICHHS XpOMA.

MaccoByto koHueHtpauuto xpoma (VI) (obmero xpoma) C,», Mr/aM°, B anukBoTe IPOOKI
aHAITU3UPYEMOit BOJIBI OTIPENIENISIOT o COOTBETCTBYIOIICH rpaJyHpOBOYHOMN
XapakTepHCTHKe(IPayHPOBOYHOMY TpaKy), MCIONB3ys 3HAaueHHe A\, paccuMTaHHOE IO
hopmyae (1)

Ecnmu momydeHHoe 3HaueHWe MaccoBOil koHmeHTpamuu xpoma (VI) (obmero xpoma),
HaiieHHoe 1o Qopmyne (1), mpeBbIIaeT BEPXHIOK TPAaHHUIYy JAHANa30Ha TPALyHPOBOUHOM
XapaKTePUCTUKH, TO MPO0y aHAIM3UPYEMOH BOJBI Pa30aBIIIOT TaK, YTOOBI 3HAUEHUE MAaCCOBOM
KOHIICHTpAallMM XpoMa B pa30aBiICHHON mpoOe BOIBI  YKJIAIbIBAJIOCH B  JHAra3oH
IpagyupOBOYHON XapaKTEPUCTHKH, TUOO0 aHATM3UPYIOT MEHBITUH 00HEM MPOOHI.

. 3
Ipu pasbapneHMH OTOMPAIOT AIMKBOTY IIpoObl aHammupyemoit Bomsl (Vi, com),

3 . .

noMemaT ee B MepHyto konby (V., cM’) M JI0BOIAT 10 METKH JMCTHJUIMPOBAHHOH BOJIOM,
3aTeM MOJArOTaBIIMBAIOT KaK PAHEE B METOJUKE U MMPOBOAAT U3MEPEHUS ONITUYECKOMN TIIOTHOCTH.

MaccoByl0 KOHIIGHTpPAlMIO OOIIEro XpoMa B MpoOE aHAIM3UPYyeMOH BOABI X, mr/om?,
paccuuThIBatoT 1o dpopmyie (3)

X :CXpVM‘K.f 2)
Vip
rie Co - MaccoBas KoHueHTpamms Xpoma obmiero, ompenenennas 1o dopmyne (1)
IPaLyHPOBOYHOMY rpaduKy, MI/IM;
Vi« - BMECTHMOCTh MEpDHOH KOIOBI, HCIIONB30BAHHOM I IIOATOTOBKH IIPOOEI

aHaJIM3UpyeMOH BoJibl (Kak npasuiio, 100 CM3), oM;

Vip - 00beM aHKBOTHI pOoOBI aHAIU3UPYEMOMN BO/IBI (MCXOIHOM MM pa30aBiICHHON), oM’;
f - xoaddunment paszbapieHUs MPOOBI AHATU3UPYEMON BOJBI, MPU ITOM €CIH MPOOY
He pa36aBisuy, To f MpUHKUMAIOT paBHBIM 1, ecnu pa3baBisuin, To f paccunThiBaloOT Mo hopmysie

(3)

(3)

rme V. - BMECTHMOCT MEpHOW KOJOBI, WCIONB30BAHHON NpH pa3baBleHHH MPOGHI
AHATM3MPYEMOIl BOJIBI, CM';

fote
V,

o o 3
Va - 00beM aJIMKBOTHI HpO6BI AHAIIU3UPYEMOU BOJBI, B3ATBIN AJIL p336aBJ'IeHI/IH, CM .

JlaGopaTopHas pa6ora Ne 4
«Omnpenenenne conepxkanust xpoma (V1)B Boge»
Hean padotel — onpenenuts conepxkanue xpoma (V1) B Boze.
Meroan4yeckue peKOMeHIAU U
Meton onpenenenus xpoma (VI) ocHOBaH Ha U3MEPEHNHN CBETOIOIJIONIEHUS B IMANIa30HE
JutH BOJTH OT 540 10 550 HM okpareHHOTO (KpacHO-(HOJIETOBOT0) KOMILIEKCHOTO COSTMHEHUSI,
oOpasyromierocss B pe3yipTare peakiuu 1,5-nudennnkapOazuaa ¢ OGMXpoMaT-uOHaMHU TNPOOBI
aHAJIM3UPYEMOM BOJBI B KHCIION cpeae U ompeneneHuu xpoma (VI) mo 3HAYEHHIO ONTHYECKOM
IUIOTHOCTH PacTBOpA.
[Tpu onpenenenuu xpoma (V1) Memaromee BIUSHAE OKa3bIBAIOT:
- xene3o (III) mpu conmepxkanuu cBbime 1 mr/nv®. BrnsiHpe skenesa YCTPaHSAIOT
no6aBieHreM opToPocPHOPHON KUCITOTHI;
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- BBICOKOE€ COJEpPKAHUE COJIEH KajblUs, KOTOPbIE IIPU UCIOJIb30BAHUU CEPHON KHCIOTHI
B XOJI¢ OMpejeNieHUs] AaloT NMOMYTHEHHE, BBI3BAHHOE BblIEJCHHEM cyinbdaTa. B 3ToM ciydae
PEKOMEHIYETCSI BMECTO CEPHOM KUCIIOTHI IPUMEHATh TPUXJIOPYKCYCHYIO KHCIIOTY;

- TNpPUCYTCTBYIOLIME BOCCTAHOBHUTENH, Hampumep cynbQursl, xemne3o (II), muorue
OpraHMYECKHE BEIECTBAa MNPUBOAAT K BoccraHoBieHHIO Xxpoma (VI) nmo xpoma (III) mpu
MOJIKMCIICHUH MPOOKI B X0/1€ aHAIIN3A.

Jlpyrue BeliecTBa B T€X KOHILEHTPALMAX, KOTOPbIE PEaJbHO NMPUCYTCTBYIOT B MHUTHEBBIX
BOJIaX W BOJAaX IOBEPXHOCTHBIX M TMOA3EMHBIX HCTOYHMKOB IHTHEBOIO BOJOCHAOKEHUS,
MEIIAIOIIEr0 BIUSHUS HE OKa3bIBAIOT.

CpencrBa u3mMepeHuii, BCnoMorarejibHoOe 000py/10BaHUE, PEAKTUBbI, MATEPHAJIbI:

dotomeTp, ceKTpodoTOMETp, (POTOIIEKTPOKOIOPUMETP, BECH JT1a0OPATOPHBIC, TUIIETKH,
MUTETKU TPagyupOBaHHbIE, KOJIObI MEPHBIE, IIMIIMH]IPBI MEPHBIE.

Kucnora cepnas, kucinora a3oTHas, HaTpuUs TUAPOKCH, 1,5-mudennnkapdba3um, Kuciaora
oprodochopHas, aMMOHHI HaJICEPHOKUCIBIN, cCepedpO a30THOKKCIIOE, BOAA TUCTHILIUPOBAHHAS,
aleTOH.

CpeacrBa u3mMepeHuii, BCIoMorarejibHoe 000py/10BaHNe, PEAKTHBbI, MATEPHAJIbI:
doromeTrp, cneKTpohoTOMeTp, (POTOIIEKTPOKOIOPUMETP, BECHl JJAOOPATOPHbIE, TUIETKH,
NUNETKH TpaJydupoBaHHbIC, KOJObBI MEpHbIC, LMIUHAPHI MEPHBIE, JIIEKTPOILTUTKA,KOIOBI
KOHUYECKHE IJIOCKOJOHHbIE TEPMOCTOWKHE,BOPOHKH J1abOpaTOPHBIE,CTAKAHbl TEPMOCTOMKUE,
Kucnora cepnas, kuciora a3oTHas, HaTpus THUIPOKcHI, 1,5-audeHunkapdasui, KUCIOTa
optodocdopHas, aMMOHHIA HAJICEPHOKHUCIIBINA, cepedpo a30THOKUCIIOE, BOIa AUCTUILTMPOBAHHAS,
aIeTOH.
IIpuroroBjieHue rpagyMpoOBOYHBIX PACTBOPOB /s onpeneaenus xpoma (VI)

B BocemMb MepHBIX KOJO BMecTHMOCTHIO 100 cM® BHOCST 0,5; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0
oM’ pactBopa xpoma (VI) MaccoBoii KOHLIEHTpALIUU 5 M/, B oJIHy K00y pactBop xpoma (VI)
HE BHOCAT, W JOBOJAT KaXIyl0 KONOy IMCTHIIMPOBAHHON BOOH g0 50 - 80 cm’. 3atem B
KKIYI0 KOJIOY 100aBIsIOT:

o Iov® pacTBOpa CEpHOM KHUCIIOTHI,

e 0,3 cM® KOHIIGHTPHPOBAHHOI OPTO(YOCHOPHON KHCIOTHI,

e 2 cm® pactBopa 1,5-MH(eHnIKap6A3HIa MACCOBOI KOHIIEHTPAIIMA 5 I/aM".

Ilocne noBOAAT 10 METKM JTUCTUIUIMPOBAHHOM BOJOM M mepememnBaroT. MaccoBas
KoHUeHTpauus xpoma (VI) B mosyueHHBIX IpagynpoBoUYHbIX pacTBopax coctasiser 0,0; 0,025;
0,05; 0,10; 0,20; 0,30; 0,40 u 0,50 MF/I[M3.

PactBop, He copepxamuii Xxpoma, SBJISETCS XOJIOCTON MPOOOH 11 IpaJyupOBKH.

YcranoBjieHHE I'PayHPOBOYHON XapaKTePUCTUKHU

Jnsa onpenenenust xpoma (VI) cTposT oThenbHbIE IpaJlyMpOBOYHBIE XaPaKTEPUCTUKH.
ITpy >TOM AN KaXZ0M TOJIIMHBI IOIVIOIIAIOIIEr0 CJIOS CTPOAT CBOK T'PAaTyHPOBOUYHYIO
XapaKTEPUCTHKY.

BbiepkuBatoT rpaiyupoBOYHBIE PACTBOPHI M XOJIOCTYIO MPOOY sl TPAAyHpPOBKHU 15 MUH
nocjie UX MPUTOTOBIIEHUS, MOCJIE YEro HE MEHEE JBYX pa3 U3MEPSIOT 3HAUYEHUS ONTHYECKOMN
IUIOTHOCTH K&XJOr0 TpPagyUpOBOYHOIO pacTBopa (B TMOpSAIKE BO3PACTaHUS MacCOBOM
KOHIEHTpAllUl XpoMa B IpaJlyHpOBOYHOM PacCTBOpPE) U XOJOCTOH MpoOBl B JAMANA30HE JIMH
BoJH OT 540 nmo 550 M (540 HM - TpU MCIOJIB30BAaHUM CIEKTPO(OTOMETpa) B KIOBETAX C
TOJIIIMHOM MOTJIOIMIAIOIIETO ¢i1osA OT 25 10 40 MM, UCHOJIB3ysl B KAYECTBE pacTBOpPAa CPaBHEHUS
JUCTUTUPOBAHHYIO BOY.

IMopsinok npoBeaeHus: M3MepeHUit

AHQTH3UPYIOT HE MEHee [BYX allMKBOT TPOOBI aHaTH3upyeMoii Bogsl (Vip , cM),.

BbiepKuBatoT MOAroTOBIEHHBIE JIJIsI U3MEPEHUH TPOObI aHATU3UPYEMOM BOBI, XOJIOCTYIO
npoOy JUIs onpezesieHus: XpoMa B TeueHue 15 MUH 1mocie uX MOArOTOBKH, MOCJIE Yero He MeHee
JBYX pa3 M3MEPSIOT 3HAYCHUs OINTHYECKOM IUIOTHOCTH MNpOOBI aHAIU3UPYyeMOil BOABIAs U

13



XOJIOCTOH MpOOBI Ui ompeieNeHus XpoMaA, B auanasoHe JUIMH BoiH oT 540 mo 550 Hm
(540 HM - TIpU KCIIONB30BAHUU CIIEKTPO(OTOMETPA) B KIOBETAX C TOJIIMHON MOTJIOMIAIOIIETO
cios oT 25 10 40 MM, UCTIONB3Ys B KAUECTBE PACTBOPA CPABHEHUS TUCTUUIMPOBAHHYIO BOY.

Ecnu u3mepenHoe 3HadeHHE ONTHUYECKON IMJIOTHOCTU XOJIOCTOM MPOOBI ISl ONpeaeeHHs
XpoMa CYIIECTBEHHO OTIMYAETCS OT U3MEPEHHOr0 3HAYEHMsI X0JI0CTOM IPOObI IIPH IPOBEIECHUN
IpagyupOBKH, BBISICHSIOT IPUYUHBI HECOOTBETCTBUS U MIPU HEOOXOAUMOCTH MPOBOJAT KOHTPOIb
CTaOUIIBHOCTH I'PaJyHpPOBOYHON XapaKTEPUCTUKH.

O0paboTka pe3yIbTaTOB U3MEpPEHM I

3HayeHue onTu4eckoi miotHocTH 11 xpoma (VI) Ay paccuntsiBarot o popmyie (1)

A=A-A

rne As- cpeaHeapu(MeTH4ecKoe 3Ha4eHHE M3 M3MEPEHHBIX 3HAUYCHHH ONTHYECKON IUIOTHOCTH
IpoOBI aHAIU3UPYEMOM BOJIBI;

Ay - cpenHeapudMeTHYECKOe 3HAYCHNE U3 M3MEPEHHBIX 3HAUEHHH ONTHYECKON TNIOTHOCTH
XOJIOCTOH MPOOBI LTS ONPEAETICHUS XpOMa.

MaccoByto koHueHTpauuto xpoma (VI) Cy, Mr/av®, B anukBoTe poObI aHATM3UPYEMOK
BOJIbI ONPEJIEISIOT 10 COOTBETCTBYIOLIECH IPaIyHPOBOYHON XapaKTePUCTUKE(TPaTyHPOBOYHOMY

rpaduKy), HcTonb3ys 3HaueHne A, paccunTanHoe 110 popmyie (1)

Ecnu monmyveHHOe 3HayeHHWE MaccoBOM KoHIeHTpaiuu xpoma (VI) , HaiijeHHOE M0
¢dopmyiie (1), mpeBbIlIaeT BEPXHIOW I'PaHUILy JHalla30Ha rpalyupOBOYHON XapaKTEPUCTUKH, TO
npo0y aHalIM3UpyeMOW BOJbI Pa30aBISIIOT TaK, YTOOBl 3HAYEHHE MACCOBOM KOHIICHTPAIUH
XpomMa B paz0aBieHHOW mpoOe BOIBI YKJIAAbIBAJIOCh B JHANMAa30H TPaIyHPOBOYHOM
XapaKTePUCTHUKH, TMO0 aHAIM3UPYIOT MEHBIIUN 00BEM MPOOHI.

Ilpu pa3GaBiicHMH OTGMPAIOT AIMKBOTY NpPoObl anHamusupyemoii Bomsl (Va, CM3),

noMeniaoT ee B MepHyio kon6y (Vi, CM3) U JIOBOJAAT JO METKUA JUCTWIIMPOBAHHOW BOJIOH,
3aTeM MOJIrOTAaBIMBAIOT KaK paHEE B METOAUKE U MIPOBOAT U3MEPEHUS ONTUYECKOM MIIOTHOCTH.

MaccoByto kounentpauuro xpoma (VI) B mpobe anamusupyemoir Bombl X, mr/mm®,
paccuuThiBatoT 1o Gopmyiie (3)

Xp  M.K.

- @

np

CV f
X =

rae Cy - maccosast KoHIeHTpanus xpoMa (VIunu xpoma o61iero), onpenenaeHHas mo Gopmyise
(1) u rpagyupoBoYHOMY TpaduKy, M/

Vix - BMECTHMOCTH MepHOH KOJOBI, HCIIOIB30BAHHON JUI TOATOTOBKM IIPOOHI
aHaIM3UpyeMoH Boibl (Kak mpasuiio, 100 CM3), oM;

Vip - 06beM anmnKBOTHI POGKI AHANM3HPYEMON BOIBI (HCXOIHON WM Pa3GaBIeHHOI), cM;
f - xospduument pazbaBneHHss TMPOOBI aHATM3UPYEMOW BOJIBI, NPH ITOM €CIU TPOOY
He pa30aBisuiy, To f MpUHUMAIOT paBHBIM 1, ecnu pa3zbasisuiv, To f paccuuThIBaOT 1O popmysie

3)

(v
v ()
a

rme Vi - BMECTHMOCTh MEPHOH KOJObI, HCIIONB30BAHHON NP pa3baBleHHH MPOGHI

AQHAJIM3UPYEMOU BOJBI, oM;

V, - 06beM anuKBOTHI POOK! AHATH3MPYEMOil BOJIBI, B3ATHI /15 pa30aBIeHus, oM.
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JlaGopaTopHasi padora Ne 5
«OnpenesieHue KaJbUMs B II0YBe»
Leapb padoThl — ONpeAETUTh COACPKAHUE KAJIbLIUS B ITOYBE.

CymHocTh MeToJa 3aKil4aercs B IOCJIEJOBATEIbHOM KOMIUIEKCOHOMETPUYECKOM
TUTPOBAHUU B OJTHOM MpoOe noHoB Kanbius npu pH 12,5 - 13,0 u monos maraus npu pH okono
10,0 ¢ ucnonp30BaHMEM B KQUECTBE METAIJIONHIMKATOPA XpOMa KUCIIOTHOIO TEMHO-CHUHETO.

IIpoBenenne anaausa

[IpuroroBaeHre BOAHOM BBITSKKHU U3 TPYHTOB

Jlst aHanM3a UCIoIb3YIOT (DUIIBTPATHI BRITSHKEK, TPUTOTOBICHHBIX 110 'OCT 27753.2.

[Tpo6s1 rpyrToB Maccoi (30 +/- 0,1) r wmm (15 +/- 0,1) T mOMeIIaOT B TEXHOJIOTHYECKHE
€MKOCTH WJIM KOHMYeCKHe KoJObl, mpuinBatoT 1o 150 cM3 BoAbI U mepeMenBaioT B TeueHue 15
MUH C IIOMOUIBIO 3JIEKTPOMEXAHUUYECKOM MeIaiKu Wi BeTpsixuarens. [locne nepememmBanus
oraemsor 1o 15 - 20 cM® cycrieH3uu Juist u3mepenust pH u npuctynaroT K QUIbTPOBAHUIO.

Cycrienzun  GuinbsTpyroT uyepe3 Oymaxuble (unbTpel. IlepByto mnopumio ¢uiabTpaTa
o0vemoMm 10 10 cm3 oTOpackiBatoT. MyTHBIE (GUIBTPATHI BO3BPALIAIOT HA PHIIBTPHI 10 TEX MOP,
IIOKa OHU HE CTaHyT mpo3padHbiMu. [1o okoHYaHuM (HUIBTPOBaHUS (GUIBTPATHI IEPEMEITNBAIOT
Y UCTIOJIB3YIOT JIJISl aHAU3a.

Ornpenenenre KaJlbIus:

20 cm® rubTpaTa IOMEIIAIOT B XUMHYECKHIi CTAKAH HIIU KOHUYECKyIo kon0y. CTakaH uin
KOOy TOMEIIAI0T HAa MATHHTHYIO MCIIAIKY W IPH IepeMEIIHBAHHK npuimBaor 0,5 cM’
pacTBOpa THAPOKCHIAMHHA THAPOXIOPUAA C MaccoBoil KoHueHtpammeii 50 r/am>, 2 om®
pacTBopa THUIAPOOKHCH HATpus MOJsIpHOM KoHueHTpamuu ¢ (NaOH) = 2 MOJIB/ M (2 mn),
TO0ABISIOT HECKOJIBKO KPUCTAIIOB NUATHIIUTHOKapOamara HaTpus u 1 - 2 Kamiau pacTBopa
KHUCJIOTHOTO TEMHO-CMHEro xpoma. Kampuuii TUTpyrOT pacTBopoM TpwioHa b 1o mepexona
OKpackd OT PO30BOIl K CHPEHEBON M PErucTpUPYIOT pacxo]l THUTpaHTa Mo Oroperke. 3aTem
HEUTPaIu3yloT OTTUTPOBAHHBIN PAacTBOP COJSIHOM KHMCIOTOH, pa3daBieHHOM 1:4 BomoOM, 110
nepexoaa OKpPAacKM OT CHPEHEBOM K HMCXOIHOW PO30BOM Tak, 4TOOBI M30BITOK KHCIOTHI HE
npesbiman 1 - 2 kanens. [locie 9TOro NPUIHBAIOT 5 CM® aMMHAYHOTO GY(EepHOro pacTBopa u
TUTPYIOT MarHui pacTBOpOM TpwiIoHa b 10 mepexona okpacku OT po3oBoi K cuHen. Ilo
OKOHYAHUU TUTPOBAHUSI PETUCTPUPYIOT PacXo TUTPAHTA.

Taxum xe 00pa3oM TUTPYIOT KOHTPOJIbHYIO NTPOOY.

O0padoTka pe3yabTaTOB

MaccoByo J0dI0 Kanblis B aHamu3upyemMoM TpyHTe (X) B MHUJUIMOHHBIX JIOJISX
BBIYHCIISIIOT TIO popMyJie

(V,-V,)-c-20-K

X = V, ' (2)

rae Vi - o0beM pacTBopa TpuioHa b, n3pacxo0BaHHBIN HAa TUTPOBAaHUE KaJIbLIKA B PoOe
BBITSIKKH, CM-;

Vo - o0bem pactBopa TpwioHa b, wu3pacxoqoBaHHBIH Ha TUTPOBAHHWE KalbLUS B
KOHTPOIIBHOH TIpobe, cM*;

C - MOJISIpHAs KOHIIEHTpaIus pactBopa TpmwioHa b, ¢ (1/2 Na;D/ITA) MOJIB/IM;

20 - MossipHas Macca SKBUBAJICHTA KaJlblIUs, I/MOJIb;

V3 - 06beM IPOOBI BBITSKKH, B3SITHIN JJ11 THTPOBAHUS, oM;

K - koaduimeHT nepecuera B MaCCOBYIO JIOJII0 Kalblius B rpyHTE, paBHbIil: 5000 - npu

oTHoweHnn rpyHTa ¥ Boasl 1:5 1 10 000 - mpu oTHOImIEHNH rpyHTa 1 BoAsl 1:10.
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JlaGopaTopHasi padota Ne 6
DoTOMeTPpUUYECKHA MeTOX onpeeaeHus xeje3a ¢ O-peHaHTPOJIMHOM B IPUPOAHBIX U
CTOYHBIX BOAX
Leabp paGoTbI- ONpeAenuTh MAcCCOBYIO KOHIIGHTPAIMIO OOIIEro »Xejie3a B NPUPOIAHBIX U
CTOYHBIX BOJIAX.
CymHocTbh MeTOAA
MeTtox OCHOBaH Ha peakuuu OpTO(GEHAHTPOJIMHA C MOHAMM JIBYXBAJICHTHOIO JKelie3a B
obnactu pH 3 - 9 ¢ oOpa3oBaHHEeM KOMIUIEKCHOTO COEIUHEHHS, OKPAIIEHHOTO B OPaH>KEBO-
KpacHbIi 1BeT. VIHTEHCHMBHOCTh OKpPAacKH MPONOPIHMOHATbHA KOHIEHTPAIMH  JKele3a.
Boccranosnenue kenes3a /10 IBYXBaJIEHTHOTO MPOBOJUTCS B KUCIION cpeie TUAPOKCUIAMUHOM.
Oxkpacka pasBuBaercs ObicTpo mpu pH 3,0 - 3,5 B mpucyTcTBUU H30bITKAa (DEHAHTPOJIMHA H
yCcTOHYMBA B TEUYEHHWE HECKOJIbKUX JHeH. J[hama3oH u3MepeHHs MacCOBOM KOHIIEHTpAIUH
obmrero xene3a 6e3 paszbasnenust npoOer 0,05 - 2,0 mr/am3. B 3TomM mHTepBaie cymmapHas
MOTPEITHOCTh U3MEPEHUs ¢ BepoaTHOCThIO P = 0,95 naxomutcs B ipeaenax 0,01 - 0,02 mr/am3.

Anmnaparypa, MaTepHaJibl 1 PpeaKTHBbI

DOTORNEKTPOKOIIOPUMETP PA3TUYHBIX MAPOK.

KroBetsl ¢ TONIIMHOM pabouero ciost 2 - 5 cM.

[InuTka snekTpuyeckas.

Kos0b1 MepHBI€ 2-T0 Ki1acca TOYHOCTH, BMeCcTUMOCThIO 50 1 1000 cm3.

[Tumerkn mepHble 0€3 AeneHuid, BMecTUMOCThIO 10, 25 1 50 cM3 W mUNETKH MEpHBIE C
nenenusimu 0,1 - 0,01 cm3, BMectumocTbio 1, 2 u 5 cM3 2-T0 KJlacca TOYHOCTH IO HOPMATUBHOM
JIOKYMEHTALUHU 10 CTaHAAPTU3ALUH.

Ko:0b1 niiockoionHsie BMecTUMOCThIO 150 - 200 cm3.

AMMOHHUI YKCYCHOKHUCIIBIH.

I'mapoxcuitaMuH CONSTHOKUCIIBIN.

KBacupl jxene30aMMOHUMHBIE 0 HOPMAaTUBHON JOKYMEHTAIIMU 11O CTaHIapTU3ALIUH.

Kucnora cossanas.

Kucnora ykcycHasl.

OptodenanTpoauH.

Bogna auctunnupoBaHHasi.

AMMHaK BOAHBIN 25%-HBIN pacTBOD.

IMopsinok npoBexeHUs: M3MEPEeHN I

OnpeneneHnio MeEIIAOT LHMAHWIBL, HUTPUTHL, modaudocdare; XpoM U IUHK B
KOHIIEHTpaluy, npeBbimatomeil B 10 pa3 MaccoByl0 KOHLIEHTPALMIO XkKele3a; KoOallbT U MeJlb B
KOHIIEHTpanuu Oojee 5 Mr/am3 W HUKeNnb B KoHIeHTpauuu 2 wmr/am3. IlpenBaputenbHoe
KUIISTYEHUEe BOJBI C KUCIOTOM mpeBpamaer mnonaudocdarsl B oprodocdarsl, 1o0aBiIeHHEM
TUIPOKCUIIAMUHA YCTPaHSETCsl MEIalolee BIMSHUE OKUCauTeneld. Mematolee BIUSHUE MEIU
ymenbIiaercs npu pH 2,5 - 4.

[Ipn orcyrcTBuM mnonaudocpaToB HCCIETYEMYIO BOAY TIIATEIbHO MEPEMEUINBAIOT U
oTOuparoT 25 cM3 (UM MeHbIIHN 00beM, coaepxammuii He 6onee 0,1 Mr kene3a, pa30aBIeHHBIH
0 25 cM3 IUCTWIUTMPOBAHHOW BOJZION) B MepHYyI0 Koyi0y BMecTumocThio 50 cm3. Ecnu mpu
orbope npoOkI Boja ObljIa MOJKUCIIEHA, TO €€ HEUTpau3yroT 25%-HbIM pacTBOPOM aMMHaKa J0
pH 4 - 5, KoOHTpOIHMPYS TOTEHIIMOMETPUUYECKH WITH TI0 MHANKATOPHON Oymare. 3ateM 100aBiIsioT
1 cM3 cosITHOKHCIIOro pacTBOpa ruapokcuiamuna, 2,00 cm3 anerarnoro O0ydepHoro pactopa u
1 cm3 pacrBopa oprodenantponuHa. llocine mnpubaBieHuss Kaxa0ro peakTHBa pPacTBOP
NEepEeMEIIBAIOT, 3aTeM J0BOAAT oO0beM a0 50 cM3 IUCTHIUIMPOBAHHOM BOJOM, TIIATENBHO
MEPEMENINBAOT U OCTABJAIOT HA 15 - 20 MMH 1715 TOJIHOTO Pa3BUTHS OKPACKHU.

OxpaieHHbIi pacTBOp (POTOMETPUPYIOT MPH CHUHE-3eJIEHOM CBETO(PHIBTPE B KIOBETAX C
TOJIIMHON ONTHUYECKOTO CJIoA 2, 3 WM 5 CM MO OTHOWIEHHUIO K JUCTWJIMPOBAHHOW BOJE, B
KOTOPYIO 100aBJICHBI T€ K€ PEAKTUBBI.

MaccoByI0 KOHIIEHTPALIMIO YKeJe3a HaXOIAT 10 IPaJyupOBOYHOMY IrpauKy.
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B nmpucyrcrBun nonudocdaron 25 cm3 uccnenyemoil mpoObl MOMENIAIOT B TNIOCKOOHHYIO
koa0y, BMectuMocThio 100 - 150 cm3, mpubaBmsitor 1 cM3 KOHIEHTPUPOBAHHOW COJISTHON
KHCJIOTHI, HArpeBaloT 10 KUNCHUS M ynapuBaioT 10 oovema 15 - 20 cm3. Ilocne oxmaxaeHus
pacTBOopa €ro TMepeHocSIT B MepHyH Koil0y BmectuMocThio 50 cm3, po06aBisioT
JUCTWIIMPOBAHHYIO BOJAY A0 00beMa npuMmepHo 25 cM3 u 10BOIAT 25%-HBIM pPacTBOpPOM
ammuaka 10 pH 4 - 5, KOHTpOIUPYs MOTEHIIMOMETPUYECKH UJIH 110 MHAUKATOPHOMN Oymare.

Jlanee npuOaBIsIOT PEAKTUBBI U MPOBOJAAT aHAIM3, KAK YKa3aHO BBIIIE (IIPU OTCYTCTBUHU
nosmdocdaTon).

Jlnisi TIOCTpOEHUsT KanuOpOBOYHOTO rpaduka B MepHBbIE KOJObI BMECTUMOCTHIO 50 cm3
Baocsat 0,0; 0,5; 1,0; 2,0; 3,0; 4,0; 5,0; 10,0; 20,0 cM3 pabGodero cTaHAapTHOTO PACTBOPA,
comepxkamiero B 1 cm3 0,005 mr kene3a, JOBOIAT O0BEM JUCTHJUTMPOBAHHOW BOJIOM
npUOIU3UTENBHO 10 25 cM3 U aHaTU3UPYIOT TakK ke, Kak U uccienyemyro Bojay. [lomydaror
HIKaJy CTaHJIapTHBIX PaCTBOPOB ¢ MacCOBOM KoHIeHTpanuen xenesza 0,0; 0,05; 0,1; 0,2; 0,3; 0,4;
0,5; 1,0 m 2,0 mr/mm3. DoTOMETPUPYIOT B TEX JKE€ YCIOBHSAX, 4To W mpody. CrposT
KaTMOpOBOUHBIA TIpaduK, OTKIAJbIBas MO OCH aOCIHCC MAacCOBYIO KOHILEHTpAIMIO OOIIEro
JKese3a B MI/AM3, a Ha OCH OpPJAMHAT - COOTBETCTBYIOIINE 3HAUEHUSI ONITUYECKOU MIOTHOCTH.

JlaGopaTopHas padora Ne 7
Onpenesienne coJIEHOCTH MOPCKOM BObI

Iean padoTbl — 03HAKOMJIEHHE C OCHOBHBIMM METOJIaMHU OIPEJEICHUSI COJIEHOCTU

MOPCKOM BOJIbI; OIIPEIeJICHHE COJIEHOCTH MTPOO BOJBI METOJIOM apEOMETPUPOBAHUSI.
MeTtoanyecKue peKOMeH/IalMM:

OO11ee KOIMYECTBO PACTBOPEHHBIX MUHEPATBHBIX BEILECTB, T.€. COJEH, B 1 KT MOpCKOM
BOJBI, B34TO€ IO Becy (B Ipammax), Ha3bIBacTCs co1eHOCmbl0 MOPCKOW BoJbl. CpenHss
COJICHOCTh MOPCKOM BOABI 35 T coJieil, pacTBOpeHHBbIX B 1 Kr Mopckoil Bojwl, T.€. 0,035 nonei
kuiiorpamma. OOBIYHO COJEHOCTH BBIPAKACTCS B THICSYHBIX JOJSAX (HAIIPUMEp, COJCHOCTH 35
SIUHUIT).

CouteHOCTB SBISIETCSl OJTHOW M3 OCHOBHBIX XapaKTEPHCTUK BOIAHBIX MACC, pacIpeieeHus
MOPCKHX OpPTaHU3MOB, DJIEMEHTOB MOPCKUX TeueHUd U T. 4. OcoOyio poib OHa WrpaeT B
(GopMHpOBaHUN OHMOJOTUYECKOH NPOMYKTHBHOCTH MOpPEH W OKEaHOB, TaK KaKk MHOTHE
TUAPOOHMOHTHI OYEHb BOCIIPUMMYKBBI K HE3HAYUTETBHBIM €€ N3MEHEHUSIM.

OrmpesiesieHle COJIGHOCTH MOPCKOW  BOJBI  SIBJISIETCS OJHUM U3 00s3aTeIbHBIX
KOMIIOHEHTOB MPOTpaMMbl HAOIIOIEHUH 32 Ka4eCTBOM MOPCKHUX BOJT

Hcnonp3yrores cnenyronye MeTo 1bl ONpeIeIeHNs COJIEHOCTH:

1) apreHToMeTpHYeCKHii — OCHOBaH Ha HAXOXKICHUH XJIOPHOCTH MOPCKOW BOJBI, MOJ
KOTOPOH TOHUMAOT CYMMapHYI0 Maccy B TpaMMax TaJIOTeHHJIOB (XJIOpPHUIOB,
OpOMHIOB M HOAMIOB) 3a HUCKIIOYeHHEM (TOPUAOB, coAepKammxcs B 1 Kr
MOpCKOW BOJBI B IE€pecdyeTe Ha OSKBHBAJICHTHOE COJEpPKAHUE XJIOPUIOB.
XJOpHOCTh  OMPENENSIOT TUTPOBAHUEM MPOOBI MOPCKOW BOJBI PaCTBOPOM
HuTtpara cepedpa AgNO3 10 MOJMHOTO OCaXJIEHUS BCEX TallOTEHUIOB, KpOME
¢GTOpHUI0B. DTOT COCOO MO3BOJISAET OMPEEIIATH COJIEHOCTh C TOUHOCTHIO 10 0,01.

2) onTHYeCKHil — OCHOBAaH Ha M3MEPCHUH YIJIa MPEIOMIICHUSI CBETa B
BOJI€, T.K. 3TOT yr'oJl 3aBUCHUT OT COJICHOCTH.

3) 2JIeKTpOMeTPUUYECKHUIi HA COJIEMEPaX - OCHOBAH Ha U3MEPEHHUU
OTHOCHUTEJIBHOM 3JIEKTPOIPOBOJHOCTH MOPCKOM BOJIBI C TOMOIIIBIO
0ECKOHTAKTHOTO HHIYKIIMOHHOTO COJIEMEpa, YTO TI03BOJISIET YCKOPUTH H B
MPHUHIIUIIE YBEIUIUTHh TOYHOCTH €€ OTPEeNICHHUs IO CPABHEHHIO C
apreHTOMETPUYCCKHM TUTPOBAHUEM.

4) mpoBeeHHE MOJTHOTO XUMHYECKOT0 AHAJIN3a MOPCKOi BOJBI -
HauboJsee TOUHBIHN cr10co0, HO CIIMIIKOM TPYJ0EMKHH.




5) MeTO apeoMeTPUPOBAHMSA - TIO3BOJISICT ONPEACIATh YACIBbHBIA BEC MOPCKOI BOJIBI
IIpU 33/1aHHOM TeMIeparype, a 3aTeM MPHU MOMOIIY CHEIUAIbHBIX TaOJIUI] IEPEBOAUTD yETbHBIN
BEC B COOTBETCTBYIOIYIO €EMY COJIEHOCTh. JTOT CIIOCOO 1aeT TOYHOCTh TOJbKO 110 0,05.

Xoja padoThbl.

g omnpeneneHuss OTHOCUTENBHON IUIOTHOCTH IPHU IIOMOIIM apeoMETpa >KUIKOCTb
HAJIMBAIOT B CTEKJISSHHBIM LMIUHAP eMKOCcThbio He MeHee 0,5 n. Pasmep mwimHapa oKeH
COOTBETCTBOBATh pa3Mmepy apeomMerpa. HaiuBarh XKMIKOCTh B LMIMHAP 0 KPacB HE CIEAYET,
TaKk Kak MpH MOTPYKEHUU apeoMeTpa >KUAKOCTb MOXKET IMepeNuTbcs uyepe3 Kpail. YpoBeHb
KUAKOCTH B LMIMHApPE JOJDKEH OBITh Ha HECKOJIBKO CAaHTHUMETPOB HUXKE Kpas LMJIMHApPA.
N3Mmepenue ciienyer HauuHaTh, KOraa TeMIleparypa uccieayeMon xuakoctu gocturuner 17,5°C.

[TorpyxaTh apeoMeTp B JKUIKOCTb CIEIYET OCHIOPOIHCHO, HE BBIyCKasi €ro U3 pyk 10
TeX MOp, MOKa HE CTaHeT OYEBMJHBIM, YTO OH IUIaBaeT. Torja pyKy OCTOPOKHO OMYCKAIOT, U
apeoMeTp MPUHUMAET HYKHOE II0JI0KEHUE. APEOMETP 0JKEH HaXOUThCS B LIEHTPE LUIMHIpA
U HU B KOEM cllydyae He KacaThCsl CTEHOK WJIM ObITh K HUM OYEeHb OJM3KO, TaK KaK IOJOKEHUE
apeoMeTpa B IWIMHAPE OTPaKaeTcs Ha TOYHOCTH IOKa3aHW. TOYHO TakXke COBEPILIEHHO
HEIOMYCTUMO, YTOOBI apeoMeTp Kacalics JHA HUIUHAPA.

Orcuer mMpoBOAAT MO JIEJNEHMSIM IIKalbl apeomerpa. JlereHue, NpPOTUB KOTOPOIO
YCTaHOBUJICS] HUMCHUIL MEHUCK HCUOKOCHMU, XapAKTEPU3yeT BEIMUUHY MJIOTHOCTH.

[Tocne onpeneneHus: apeoMeTp 0OMBIBAIOT BOJOW, BEITUPAIOT U YOUPAIOT B CHEIMAIbHBIN
byTasp UK SIIUK.

PesynbTarsl apeomeTpupoBaHus IpoObl KUAKOCTH 3aHOCAT B Tadbnuny 1. Ha ocHoBe
oTpezieNieHUsl OTHOCUTENbHOM MJIOTHOCTH UCCIIETyeMOM KUIKOCTH 10 Tabmuie 2 (cMm.
IPWIOKEHUE) HAXOIAT 3HAYEHHUE COJIEHOCTH JaHHOM YKMJIKOCTH IpU JAHHOM TeMIieparype.

Tabmuua 1.
IIpoda BoabI OTHocHuTeIbHAS IVIOTHOCTH | CoJIeHOCTHh MPOOBI BO/bI
BOJbI
Ne 1
Ne 2

JlabopaTopnasi padora Ne 8
Onpenenenue BJIAKHOCTH M 30J1bHOCTH MOYBBI
Metoa oToopa npod

OT10o0p, ynmakoBKa U TPaHCHOPTHUPOBAHUE MPOO MOYBHI - B COOTBETCTBUH C TPEOOBAHUAMU
I'OCT 17.4.3.01-83.

OOpa3ipl MMOYBbI, MOCTYNUBIINE HA aHAIU3, JOBOAAT JIO BO3JYLIHO-CYXOTO COCTOSTHHSL.
Macca Bo3ayIIHo-cyXxoi poObI TOUBHI JOJKHA OBITH HE MeHee 1 KT.

[louBy M3MENBYAOT M NPOCEUBAIOT YEPE3 CUTO C OTBEPCTUSAMHU TUAMETPOM 5 MM JI0 TEX
nop, TMOKa BCS IOYBAa HE TMpOIIET uepe3 CUTO, TIIATENIbHO IEePEMEIINBAIOT, METOJ0M
kBapToBaHus oTOuparotT 150 - 200 r 1 moMeniaT B KOPOOKY UK OaHKY.

[Ipucrynas k aHanu3y, BCIO MOYBY M3 OAHKH BBICHINIAIOT HA JIUCT CTEKJA, MJIACTMACChl WU
MOJIMATUIIEHOBOH TUIEHKH, PAaCTIpEIEIsIIOT TOHKUM clloeM He Ooiiee 1 cM, 3aTeM He MEHee YeM U3
5 mecT otOuparoT MpoOBI MIMaTeeM WK JIOKeUKor. Macca aHaau3upyemMor mpoOsl - oT 3 110
Srt.

Annaparypa, MaTepHaJibl U peaKTHBbI
JUd mpoBeIeHUs aHAIN3a IPUMEHSIIOT:
1) mkad CymHMIbHBIA ¢ aBTOMATHYECKUM peryaupoBaHueM temmeparypsi (105 +/- 2) °C;
2) mne4yb My(enbHYI C DIIEKTPUYECKUM OOOTPEBOM M C aBTOMAaTHYECKUM PEryIHpOBaHHEM
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temmneparypsl (525 +/- 25) °C;

3) turmu  dappopoeie mo I['OCT 9147-80, obecneunBaromye BMEIIEHHE MPOOBI
Maccoii 3 - 5 T 0e3 yIUIOTHEHMUS;

4) Bechl 1a0OpaTOPHBIC 2-T0 KiIacca TOYHOCTH C HAHOOJBIIUM TIpeieioM B3BemmunBanus 200
r mo 'OCT 24104-80;

5) W3MenbUUTEs b MOYBEHHBIX M PACTHTENILHBIX MPOO, 00CCICUNBAOIIHMIA H3MEIbUCHUE 10 5
MM;

6) CHTO C OTBEPCTUSAMH AUAMETPOM S5 MM C TIOTOHOM H KPBIIIKOIA;

7) UMbl TUTEIBHBIC,

8) oskcukartop mo 'OCT 25336-82;

9) mepuaTKu TEPMO3AIIUTHEIC;

10) xanpumii xaopucteiii o 'OCT 4161-77, u.n.a.;

11) Bogy muctmupoBannyto mo 'OCT 6709-72;

12) Bomopoa nepekuch mo 'OCT 10929-76, 3%-Hblit pacTBOD.

IoaroroBka k aHAJIU3Y

IHoaroroBka TUIIIEH

Yucteie, cyxue MNPOHYMEPOBAHHBIE THUTIM MPOKAIMBAIOT B MYy(QEIbHOW TeYd IpH
temneparype (525 +/- 25) °C, oxJaxaalT B DJKCHUKATOpE C XJOPUCTBIM KajbI[HEM C
norpemHoctbio He Oosiee 0,001 1. IIpoBOJAAT MOBTOPHOE MPOKAIMBAHUE U B3BELIMBAHUE [0
YCTaHOBJICHHS IIOCTOSITHHON MacChI.

Eciu pacxoxxnenue Mexay pesyibraTamu B3BemuBaHud He mnpesbimaer 0,005 T,
NPOKAIMBaHUWE 3aKaHUMBAIOT. TUTIM XpaHAT B OSKCUKATOPE C XJIOPUCTHIM KallbLIUEM,
NEPUOANYECKU ITPOBEPSS X MacCCy.

IIpoBenenue ananusa

OnpeneneHye Cyxo Macchl MOYBbI

Ananuzupyemble NpoObl TOPQSAHBIX U OTOP(HOBAHHBIX TOPU3OHTOB IOYB MOMEIIAOT B
IpeIBapUTENbHO B3BELICHHBIE (hapPOpOBbIE TUIJIM C TAKUM PacyeToM, 4TOOBI IIOYBA 3aHHUMAaia
He Ooiee 2/3 oObeMa THIJISI, B3BEIIUBAIOT UX € MOTrperrHocThio He 6onee 0,001 T, momMeraroT B
XOJIOJIHBIN cylmiabHBIN MmKag 1 HarpesatoT ero go 105 °C.

Coneprxanue Biaru B npo6ax omnpenenstor no 'OCT 19723-74.

OmnpezeneHue 30JbHOCTH

Turnu ¢ npobamu nous, BeicymeHHbIMU TpH (105 +/- 2) °C 10 MOCTOSIHHOM Macchl, CTaBAT
B XOJOJHYIO My(QelbHyI0 MeYb M IOCTENEeHHO JoBoAAT Temieparypy no 200 °C. Ilpu
NOSIBJICHWM JbIMa II€Yb OTKJIIOYAKOT M ABEPLY NPUOTKPBIBAlOT. B TedueHne 1 4 mocTeneHHO
TOBOAAT TemmepaTrypy B mydenbHo neun g0 300 °C. Ilocne mpexpaiieHus MOsSBICHUS IbIMa
Ieyb 3aKpbIBAIOT, TeMIepaTrypy B MydenbHOW meuum noBoisaT no (525 +/- 25) °C u turmm
MPOKAJIMBAIOT B T€YEHUE 3 4.

Turnu ¢ 30J1bHBIM OCTATKOM BBIHUMAIOT U3 My(eIbHOM MeuH, 3aKphIBAIOT UX KPHIIIKAMU U
CTaBAT B JKcukartop. OXJjaxJIeHHblE A0 KOMHATHOM TeMIepaTypbl THUIJIM B3BEIIMBAIOT C
norpemHocTsio He 6onee 0,001 .

HecropeBmme yacTuipl MHOYBBI JOMOJHUTEIBHO BBDKUTAIOT. [l 3TOro B  TUIIHU
N00aBIISIOT HECKOJIBKO Karesb ropsdyeld JUCTULTUPOBAHHON BoJbl Temreparypoil 6omee 90 °C
i 3%-HOro pacTBOpa MEPEKUCH BOJIOPOJa M MOBTOPHO MPOKAIUBAIOT TIpH Temreparype (525
+/- 25) °C B Teuenue 1 4, OXJTXKIAIOT B SKCHUKATOPE U B3BEIIMBAIOT C MOTPEUTHOCTHIO HE OoJiee
0,001 r.

Ilocne oxiyaxaeHus M B3BEIIMBAHMS OLIEHWBAIOT M3MEHEHUE MAacChl 30JIBHOTO OCTaTKa.
Ecnn m3MmeHeHne macchl B CTOPOHY yMEHbIIeHUs wiu yBenuueHus Oyaet menee 0,005 r, To
aHaM3 3aKaHYMBAIOT M I pacyeTa NPUHMMAIOT HauMeHbllee 3HaueHue wmacchl. [lpu
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yMmenbiiennn Maccel Ha 0,005 r u Oosee TUIAM C 30JbHBIM OCTATKOM TMPOKAJIMBAIOT
JonoaHuTenbHo. IIpokanuBaHme 3akaHYMBAIOT, €CIAM Pa3HOCTh B Macce IIpU  JBYX
MOCIIeI0OBATEbHBIX B3BemMBaHUsX OyaeT menee 0,005 r.

O0paboTka pe3yJbTaToOB
MaccoByio [10JIF0 30JIbHOCTH TOPQSHBIX U OTOPPOBAHHBIX TOPU3OHTOB MOYB (A), B
MPOLEHTAX, BEIYUCIISIIOT 110 hopMyJie
— (m — ml)
m2
IJIe M - Macca TULJIA € 30JIbHBIM OCTaTKOM, T;

A -100,

M, - macca mMycTOro THIJI, T;

M, - Macca Cyxoi MOYBHI, T.

Jlomyckaemble PACXOXKICHHUS MEXAY pe3ylIbTaTaMd TIOBTOPHBIX OIMpEACICHUH OT HUX
CpeIHEro apu(pMETHUYECKOrO MPU BBHIOOPOYHOM CTATUCTHUECKOM KOHTPOJIC M JIOBEPHTEILHOM
BeposaTHOCcTH P = 0,95 cocTaBisitoT, B IpoLIeHTax:

16,8 - mpu 30mpHOCTH 10%);

8,4 - ipu 30mpHOCTH CBBIIIE 10%.

JlabGoparopHnasi pabora Ne 9
Xpomarorpagus
Yacte 1 Pa3geienne cMecH BelIeCTB METOOM HMLIOHKOC/IOUHOU Xpomamozpahuuy»

BBEJIEHME.

Metox TOHKOCIOIHOH Xpomarorpaduu 01 pazpadoran H.A.M3maiinoBeim eni€ B 1938r.
B metone HemoaBmkHas ¢aza (cemukarelb, OKCHJ aJIIOMHHHMS, MOPOIIOK IEJUTIONI03bI) TOHKUM
CJIOEM HAaHOCHUTCS Ha CTEKJITHHYIO, TUTACTMACCOBYIO MITM METAIIMUECKYIO ITUIACTUHKY. B kauecTBe
HNOJBM)KHOM (Da3bl MCIONB3YIOT pa3jMyHble PAaCTBOPUTENM WM UX CMECH, OPraHUYECKUe U
HEOpPraHMYECKUe KHCIOTHL. BBIOOp pacTBOpUTENs 3aBUCHT OT NMPHUPOJABI COpOEHTa W CBOWCTB
aHaAJTU3UPYEMbIX COCIMHEHUH.

B TCX uyamie ucnonb3ylT 60CxX00Awuti Cocod MOIYyYEeHHs] XpOMAaTOTpaMMbl: PacTBOP
00pa3ia HaHOCAT MUKPOIIUIIETKON Ha HEOOJIBIIIOM PACCTOSHUM OT Kpas INIACTUHKH Ha CTapTOBYIO
JVHAIO, W Kpail TUIACTHHKH TIOTPYXKAIOT B PAaCTBOPUTENb, KOTOPHIH JEHCTBYeT Kak MOJBM)KHAS
¢aza. [lon gelicTBUEM KanMJUIAPHBIX CHJI PACTBOPUTENH MOAHUMAETCS BBEPX IO IUIACTHUHKE U C
pa3HO CKOpPOCTBIO TEPEHOCHT 3a COOOH KOMIIOHEHTBI CMECH, YTO TMPUBOJUT K HX
IPOCTPAHCTBEHHOMY pasfesieHuto. YToObl pacTBOpUTENh HE HUCHApSUICSs € TOBEPXHOCTH
copOeHTa, TUTACTHHKA Ha BPEeMs Pa3JIeIeHus JOJDKHA OBITh IOMEIIEHA B TEPMETHIECKH 3aKPBITYIO
npo3payHylo Kamepy. Paznensemble KOMIIOHEHTHI Ha IUIACTHHKE 00pa3yloT OTAEIbHBbIE 30HBI
(msTHA). XpoMarorpadupoBaHue MPOJOIKAIOT 10 TE€X TMOP, MOKa PACTBOPUTETh HE MPOUIET OT
muHAU ctapta 10cM 0 Tak Ha3piBaeMoi IMHUM QpoHTa. [lociie 3TOro IIacTUHKY BEIHUMAIOT X
Xpomarorpaduyeckoil Kamepsl, MOACYIINBAIOT Ha BO3yX€ U ONMPEEIAIOT MOJI0KEHUE TISITEH.

Cxema pa3geneHus CMECH  BEHIECTB  METOJIOM  BOCXOASIIEH  TOHKOCIOWHOMN
xpomarorpaduu nmpuseneHa Ha puc.l. [IaTHa XapakTepu3yroT monoxxeHue KoMrnoHeHTtoB A,B,C
Ha IJIACTUHE B KOHIIE OTIBITA.
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pHUS GpOHTA

\ MHWA CTapTa

Puc.1. Cxema paznenenusi METOI0M BOCXOAIIECH TOHKOCIONHON Xpomarorpaduu

Copb6unonnbsle cBoiictBa cucremMbl B TCX xapakTepusyroTcs HOJIBMKHOCTBIO R
KO3 PHUIIUEHT MOABUKHOCTH:

Rf: ||/ L,

rze li —paccTosiHue OT CTapTOBOM JIMHKUH JI0 IICHTPA MATHA,

L-paccrosiHue, npoiIecHHOE pacTBOPUTENIEM OT CTAPTOBOM JIMHUU 0 TPAHULBI (PPOHTA
pacTBOpPUTEISL.

Bennunna Ry XxapakTepusyeT cHocoOHOCTh 2-X HECMEIIMBAIOUIMXCS KHMJIKOCTEH K
pasnenenuto cmecu BemiecTB. [locTosHCcTBO 3HaueHUs Rp 3aBUCUT OT ycCllOBUH IpOBENEHUS
xpomarorpadupoBaHusi: copra Oymaru, TeMIepaTypbl, KOHIEHTpAllUU BEILIECTBA, CTENEHU
HACBIIIEHHOCTH BOJOW H JIp.

PeakTuBBI H MaTepHaJbI:

1.Xpomarorpaduueckas miIacTUHKa co cioeM acOecta u Oymara

2.Kanumiasipsl CTEKIJITHHbIE

3.Xpomarorpaduueckas kamepa

4.YcTaHOBKa CyIIMIbHAS

5.PactBopsI coneil n3BecTHbIX KaTHOHOB; [loaBrxkHas dasa; [Ipossurens

6. HensBecTHBIN KOHTPOJIBHBINA PacTBOP

Boinosinenue padorni:

1.Ha nHO Xpomatorpaduueckoil kamepbl MOMEIIAIOT MOABMXKHYIO (a3y (BbICOTA ClOs
okouio 0,5 cm).

2.Ha xpomarorpaduueckyro mIacTUHKY (paboTa co 2-oi rpynmoi KaTHOHOB) U Oymary
(pabota ¢ 1-0if rpymnmoN KaTHOHOB) Ha PACCTOSHUM OKOJIO | CM OTMEYaroT JIMHUIO CTapTa U
auHU0 QpoHTa. C MOMOIIBI0O MUKPOIIIPULIA HA CTAPTOBYIO JIMHUIO HAHOCAT IO KaIule pacTBOPHI
coJiell U3BECTHBIX KaTHOHOB, HCIIOJIb3yeMbI€ B KAUECTBE CTaHAApTOB *(CIOCOO «CBHUIETENEH) CM.
Hwke). Hanecenne mnoBTopsioT 3 pas3a, KaxIpli pa3 BbICymMBasg Ha cymuike. [lanee,
IUTACTHHKY/OyMary moMeIaT B XpoMaTorpaduuecKyro KaMepy U IUIOTHO 3aKPBIBAIOT KPBIIIKOM.
Bo Bpems pazneneHust He peKOMEHIyeTCsl OTKPBIBATh KPBIIIKY U IIepeMeniaTh KaMepy.

3. Korna ¢poHT pacTBOpUTENs MPOUIET 3aJaHHOE PACCTOSHUE (0 JMHUMU (POHTA) U
IPOM30UJIET pa3/ielieHne KOMIIOHEHTOB, INIACTUHKY /OyMary BEBIHUMAIOT U BBICYIINBAIOT.

4. Jlns oOHapyKeHHs TSTEH XpPOMATOrpaMMy ONPBICKHBAIOT COOTBETCTBYIOUIHM
pPacTBOPOM —TIPOSIBUTENIEM U MOACYILINBAIOT.

5. IlpoBenenue paboOT MO HCCIEIOBAHUIO HEU3BECTHOTO KOHTPOJIBHOTO pacTBOpa
paszensieMoil cMecH MPOBOJAAT aHAJIOTHYHO.
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[Tocne xpomarorpadupoBaHus COTIOCTABIISIOT MOJOXKEHUE MSATEH HCCIEAYEeMON cMecH U
M3BECTHBIX BEIIECTB, AENAIOT BBIBOJ O MPHUCYTCTBUU HJIM OTCYTCTBUHM UX B aHaJIH3UPYEMOM
pacTBOpe, PaCCUUTHIBAIOT KOI(PPHUIIMEHT MOJABHKHOCTH KAXKIOTO BEUIECTBA U JIENIAl0T BBIBO/I.

(* Cnocob «ceuoemeneii»: Ecau napainenvho ¢ kanieli aHAIU3UPYeMol cMecu Ha NOJLOCKY
Xpomamopaghuueckou Oymazu HAHeCMU KANII CMeCU UCCIe0yeMblX eujecms, mo Hnocje
NPOSIGNIEHUSL  XPOMAMOSPAMMbL ~ MOJCHO, — CPABHUBASL  NOJNOJCEHUe NAMeH  KOMNOHEHMO8
AHATUBUPYEMOU CMeCU C NONONCEHUEeM NAMEH U3BeCMHbIX COeOUHeHUU, UOeHMmuUupuyuposams
HeuzgecmHule euecmaa).

Tabmuua 1.
Karnon [TonswxHas paza-37ar03HT IIposiButens | Hcnonb3yemsblil Rf
Marepua
Pb(11) C,HsOH : CH3COOH:H0 (7:1:2); KI Oymara+
C,HsOH:HCI 5M [LUIACTUHKA
Pb(11) C,HsOH : CH3COOH:H0 (7:1:2); Na,S [UIACTUHKA
Cu(ln C,Hs0H : CH3COOH:H0 (7:1:2); KI Oymara+
C,HsOH:HCI 5M [LUIACTUHKA
Cu(ln C,HsOH : CH3COOH:H,0 (7:1:2); Na,S [UIACTUHKA

Ni(Il) C,Hs0OH : CH3COOH:H0 (7:1:2);| AMMeTHATINOK Oymara+
Fe(ll) C,HsOH:HCI 5M CcUM [LUIACTUHKA
Al (111)

Yacrs 2
Pa3nesienne cMecH BemecTB MeToA0M OyMasKHOH (Kpyrosoii)xpomatorpagumn

HEJIb: Pa3genuts W WAGHTU(QHUUMPOBATH HOHBI METOAOM KpYroBOW OyMakHOIi
xpomarorpadumu.

CYIIHOCTBb PABOTBI: Xpomarorpapus Ha Oymare — pa3HOBHIHOCTb MeETOJa
pacnpenenutenbHol Xxpomarorpaduu. HocuteneM A HEMOABUKHOTO PACTBOPUTENS CIYKUT —
¢uibTpoBanbHas Oymara. BMecTo miacTMHOK ¢ HAaHECEHHBIM TOHKHM CJIOEM COpOEHTa MOXKHO
UCIIOJIb30BaTh CIELMATIBHYI0 XpoMaTorpaduueckyro Oymary B BHUZE JUCTOB HJIM IOJIOCOK.
Xpomarorpadguueckass Oymara 1.0. XHMHYECKH YHCTOH, HEHTpalbHOM, WHEPTHOH IO
OTHOIICHHIO K KOMIIOHEHTaM PacTBOpa M MOJABHKHOM (haze M ObITh OJHOPOJHON MO MIOTHOCTH:
UMEIOT 3HAUYE€HUE CTPYKTYpa MOJIEKYJ IeJUTIOJIO3bl B Oymare, OpUEHTalus BOJOKOH M Jp.
CBolicTBa, BIUSIONINE HA CKOPOCTDb JBUKEHHUS TOABMKHOM (a3bl.

OcHognble onepayuu 6 OYMadCHOU Xpomamozpaguu npooosmcs maxdce, Kak u 6
MOHKOCNIOUHOU. AHAIA3 CMECH TIPOBOJAT MO CIEAYIONMIEH cXeMe: Ha KpPYTJIblii 00€330JI0HHBII
GWIBTp («CHHSS JIEHTa») B LIEHTP HAHOCAT KAILIIO Pa3/iesieMoil cMecH, (GUiIbTp MOJACYIINBAIOT
U TIOMEUIaloT B XpOMaTorpauueckylo KaMepy C pacTBOpUTENEM, KOTOPBIM MOA AeicTBHEM
KallWUISIPHBIX CHJI TIOAHUMAETCS MO «(PHUTHUIIO», JOCTUTAEeT CTApTOBOTO IATHA C pa3feisieMoi
CMECBI0, BMECTE C HEHM MEPEMEIAIOTCS C Pa3IMYHOM CKOPOCTHIO PA3EIsIEMbIE BEIIECTBA.
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AHanu3upyemblii pacTBOp HAHOCAT HA CTAPTOBYIO JUHHUIO C TIOMOIIBIO CTEKIISTHHOTO
KanmwuIsipa WM mmpuna. Yem MeHbIle TIoMaab CTapTOBOTO MATHA, TEM MEHEe Pa3MbITOH OyaeT
30Ha BEIecTBa mociie Xxpomarorpadupobanus. [103Tomy poOy HAHOCIT B OAHY U TOXE TOYKY B
HECKOJIbKO MTPHEMOB, KaX/IbIi pa3 MOACYIIUBAs MSITHO.

30HBI pa3esieMbIX BEIIECTB UMEIOT BUI KOHIIEHTPHUECKUX KOJIEIl, KOTOPHIE MOT'YT OBITh
BUIMMBIMH ¥ HEBHJIUMBIMH; B TIOCJICTHEM CITy4ae XpOMAaTOIPaMMy MPOSBISIOT — ONPBICKUBAIOT
pacTBOpOM crierupUIECcKOro peareHra, 1uoo noasepraot Y O-usinydeHuro (puc.2).

CKoOpocTh  TEepeMelleHHs  KOMIIOHEHTOB  ONpEIENSETCS  COOTBETCTBYIONIMMU
Kod(pUIMEHTAMH pacTpeie/ieHUs: 4YeM MeHbIe KOd((UIIMEHT pacnpeeNieHus, TeM ObicTpee
BEIIIECTBO MEPEABUTACTCS 110 COPOCHTY.

2
Puc.2.KpyroBas xpomarorpamma

1-xpyrasiit GuiabTp; 2-«PUTHIB», OTPYKAEMBIHA B pAaCTBOPUTENb; A-MECTO HAHECEHHUS
aHAJIIM3UPYEMOI0 PacTBOpa

Bennunna Rf kakgoro kaTMoHa HE 3aBUCUT OT KOHLEHTPALMU ONPENEIIEMOro KaTHOHA,
TEMIIepaTypbl, IPUCYTCTBHS ApP. KATUOHOB U MPUPOJBI aHUOHA, HO 3aBHCHUT OT COCTaBa U CBOWCTB
HCIIOJIb3YEMOTO PACTBOPUTEIIS.

PeakTuBBI U MaTepHabI:

1.06e3300eHHas GUIIbTpOBaJIbHAS Oymara «CHHsS JEHTay, MMHLET

2.Kanwinsipbl CTEKJISIHHbIE

3.Xpomarorpaduueckas kamepa

4.Y craHOBKa CyLINIbHAS

5.PacTBOpBI conelt n3BeCTHBIX KaTHOHOB; [lonBrxkHas daza;

[MposiButens (pactBop rekcaruanodeppar kamus (IY) Ka{Fe(CN)g}, 10%);

6. HensBecTHBIN KOHTPOJIBHBINA PacTBOP

Beinosinenune padorsr:

1.Ha xpyriom 00€33071€HHOM (UIBTPE «CHHSS JIEHTa» AuaMeTrpoMm 12,5 ¢cM mpocTbIM
KapaHJalloM HaMeyaroT KOHTYPbI «pUTHII» JUIMHOW 40 MM 1 IIUPUHOMN 4MM.

2.Ha mneHTt ¢unbTpa C NMOMOIIBIO KaMWIIspa HAHOCIT KaIlJIl0 pacTBOpa pa3ieiisieMou
cMmecu. PacTBop HaHOCAT B HECKOJBKO MPHUEMOB, YTOOBI BIUTHIBAHUE IMPOUCXOAUIO 3a CYET
KamWUISIpHBIX cuil Oymaru. (OOpa3oBaBlieecsl MATHO OCTOPOXKHO OOBOST KapaHalIOM,T.e.
(GUKCUpPYIOT ero mnoyiokeHue Ha Oymare. bymary BBICYIIMBAIOT, BBIPE3AIOT «(PHUTUIIbY,KAK
MOKa3aHO HA PUCYHKE.

3.B xpomarorpaduueckyro kamepy MOMELIAIOT €MKOCTh (Hampumep, Orokc) ¢ 10 mi
noABWXKHOM  Qa3pl. Kucimory g00aBisiitoT K  OpraHM4eCKOMY  pacTBOPUTENIO, UYTOOBI
IpeOTBPATUTh aacopOLuio0 MoHOB Oymaroil. Ha kpucramnuzaTop cBepxy MOMEIIaloT (QUiIbTp,
ciens 3a TeMm, 4ToObl «(UTWUIB» ObUI MOTpYKEeH B pacTBoputeib. U 3akpeiBatoT kamepy
KPBILIKOM.

3.Korna npousoiiaer pa3MbIBaHHE MEPBUYHOTO IMSTHA PACTBOPUTENEM U (DPOHT MPOUIET
3aJJaHHO€ pacCTOsHUEe, Oymary BBIHHMAIOT, OTMEYAlOT KapaHJalloM TpaHUIBl (QpoHTa
pacTBOPUTENS, BRICYIIMBAIOT U MPUCTYNAIOT K MPOSBICHUIO.

4. ]lns TposBIEHHUS 30H JIOKAIM3ALUU HEU3BECTHBIX HMOHOB (HIBTP OMPHICKUBAIOT
pacTBOpoM mposiBuTeNs. B pesynpraTe Ha XpomarorpamMme — IMPOSIBJISIOTCS I[BETHBIE 30HBI
OIpEAEIAEMbIX KAaTHOHOB.
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5.0ns HUX paccuuThIBatOT 3HaueHUs R( kak omumcano Baiie J.p.Nel), curtas Hauanmom ux
NyTH HapyXHYIO TPaHHIy NEPBOHAYAIBLHOTO MSATHA, a KOHLOM IYTH — Hapy>KHbIE TPaHUIIbI
MOSIBUBIIMXCS TOCJIE MPOSIBJICHUS KOJBLEBBIX 30H JIOKanu3auu. PaccrosHue ke, mpoueHHOe
GbpoHTOM pacTBOpUTENS, MM, OTCUMTBHIBAIOT OT LEHTpPa XpoMaTorpamMmbl (LIEHTpa OyMakKHOTO
Kpyra).

6.PaccuntbiBaioT K03(pPUIMEHT pa3ieieHus Kak OTHOLIEHHEe MoJBWXKHOcTeH Rf u
OLICHUBAIOT CTEIIEHb Pa3/IeJIeHUsI KATHOHOB.

JlabopaTopnasi paGora Ne 10
@epMEeHTATHBHAS AKTUBHOCTH N0YBbI

Heas padoThl — onpeneneHre OMOJOTHUECKON aKTUBHOCTH MOYB HA PAa3HOM yIaJICHUH
OT JOPOTHY IO KaTajla3HOW aKTUBHOCTH.

Beenenne

depMeHTaTHBHAs aKTMBHOCTb IOYB — 3TO OJUH U3 IOKa3aTeNeil ee OMOJIOrMYecKoil
AKTUBHOCTH, XapaKTEPH3YIOUIMH MOTEHIHMAIbHYI0 CIIOCOOHOCTh JKOCHUCTEMBI COXPaHSThH
romeocta3. [TouBEHHO-3H3MMOJIOTHYECKHE METOJbl MO3BOJIAIOT ONPEIEIUTh HE COJepiKaHue
depMEeHTOB B TOYBE, a AKTUBHOCTh (PEPMEHTOB, HAXOJAIMIUXCA MPEUMYIIECTBEHHO B
a1copOMPOBAHHOM (MMMOOHIIN30BAaHHOM) COCTOSIHUU Ha IMMOBEPXHOCTH MOYBEHHBIX KOJJIOUIOB U
YaCTUYHO B ITIOUYBEHHOM pPacTBOpE.

B nuarnoctudeckux nessx JUis MCClIeI0BaHMsI COCTOSTHUS 10YB Oblila BhIOpaHa Karajasa.
Bri6op depmenta s ananuza o0ycIOBICH pa3IMYHON €ro peakuei Ha 3arpsi3HeHUEe MMOYBBI U
JIOBOJIBHO ITPOCTBIM CIIOCOOOM PEruCTpaliy pe3yabTaToB.

Hanpuwmep, momaganue B mouBy HeTH Jake B KOHLEHTpamuu 1% CyIecTBEHHO
UHTUOMPOBAJIO  KaTaja3Hyl0 aKTMBHOCTb. UYeM BbllI€ KOJUYECTBO IOJUIIOTAHTa, TEM
3HAYUTEIbHEE CHW)Kalach aKTUBHOCTh dToro ¢epmenrta. Ilpm xkonuentpammsx 4-10%
aKTUBHOCTh KaTajla3bl  BOCCTAHABJIMBAlIach MEUIGHHO M BO3Bpallajach K KOHTPOJBHOMY
YPOBHIO TOJBKO cmycTs 1,5-2 roma. B To ke Bpems mpu MallbIX KOHIEHTpAlUsAX aKTHUBHOCTh
KaTaja3bl BOCCTAHABIMBAlIach YK€ uepe3 O MecsAleB U IpOJNOJDKala HapacTaTh, OIepexas
KOHTPOJIbHBIE 3HAUEHHUS U OCTABasCh MOBBILICHHON B TEUEHUE JJIUTEIBHOIO BPEMEHHU.

Karanaza (Hy0,:H,O;-okcunopenykrasa).

Karana3znasi akTMBHOCTbH MOYBBI - MOTEHIMAIbHAS CIOCOOHOCTH II. pa3jiaraTh MEPEKUCh
Bojoposia. OOycioBI€HAa AaKTMBHOCTBIO (DEPMEHTOB-KaTayla3, OTHOCAIIMXCS K TIpyIme
JIBIXaTeNIbHBIX (DEPMEHTOB, M HATMYMEM B I1. HEOPraHUYECKUX KaTaJIlu3aTOPOB 3TOr0 Mpoliecca.

Karanaza karaausupyeT peakUi0 pas3loXeHWs IMEPEKHCH BOJOpOJa Ha BOAY U
MOJIEKYJIIPHBIN KUCIIOPOA:

2H202 —;HZO + 02

[lepexucr Bomopona oOpa3yercs B HpOLECCE JAbIXaHWUS JKUBBIX OPraHU3MOB M B
pe3yibTaTte Ppa3IUYHBIX OMOXMMHUYECKUX PEaKIMi OKMCIIEHUS OpraHMuYecKux BeuiecTB. Poib
Karajasbl B )KMBOM OpPraHuM3Me M B IIOYBE 3aKJIIOYAETCS B TOM, YTO OHA Pa3pyllaeT SJOBUTYIO
JUIsL OpraHu3Ma EPEKUCh BOJOPOIaA.

MeTtopl onpeienieHns KaTajaa3Hoil akTHBHOCTH MTOYB OCHOBAHbI HA U3MEPEHUN CKOPOCTH
pacriaza mepeKucH BOJOpoJa MpPU B3aUMOACHUCTBUH €€ C MOYBOM MO 0O0BEMY BBLIEISIOIIErOCs
KHCIIOpOJla WJIM TIO0 KOJIMYECTBY HEPA3JIOKEHHON TIEpeKUucH, KOTOpOE OMNPEIelNsioT
NepMaHraHaTOMETPUYECKUM TUTPOBAHUEM WM KOJOPUMETPHUUECKUM METOAOM ¢ 00pa3oBaHUEM
OKpAallIEeHHBIX KOMILIEKCOB.

PeakTuBbI

0,3% mnepexucy Bomopoaa (30%-Hyro mepekuch paz0aBIAIOT BOJOW B COOTHOIIEHUU
1:100); 3H cepnas xucnora; 0,1 H nepmanranar kamusi, TUTp KOTOPOI'O YCTaHaBJIMBAIOT
OKCaJIaTOM HaTpHsl.

MeToauka onpeneneHus
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B koHnueckyro koin0y eMkocThio 250 mul momemialoT 2 T TOYBHI, MpriuBaoT 40 M
JucTIIMpoBaHHOW Boasl U 5 M 0,3% mnepekucu Bogoponaa. KonOy ycraHaBiuBaroT Ha
nepeMenmBaiiiee yctpouctso mapku I[19-6410 um B30anThiBaroT B TeueHUH 20 MUHYT.
HepacmieruieHHyt0 4acTh NMEPEKUCH CTAOMIM3UPYIOT qo0aBieHueM S5 M 3H cepHOM KUCIIOTHI U,
Jajee, COAEPKUMOE KOJIOBI (QIIIBTPYIOT Yepe3 MIIOTHBIN (QPHIBTP «CHHSISI JICHTA.

C moMompl THUIETKH (MW MEPHOro IWIMHIApA) OoTOuparoT 25 Mia duiasTpara ,
HepeHocAT B KojiOy Ui THUTPOBaHUA. THUTpOBaHME 3aKaHUYMBAIOT, KOT/a TpU J100aBICHUU
nocneAHel karmm TuTpanTa - 0,1H pacTBop MapraHiieBoKUCIIOro Kaius- GuibTpar npuooperaer
c11a00-pO30BYIO OKPACKY.

HavanpHyio KOHIIEHTpAlMIO HCIOJb30BAHHON MEPEKUCH KOPPEKTUPYIOT TUTPOBAHUEM
IepMaHraHara Kajuus B kucioit cpeze. st aroro 5 ma 0,3%-Holi nepekucu cMemuBaiot ¢ 40 mi
BoJIbI M Smut 3H cepHol kucnoThl, 25 mi 3Tol cMecu TuTpyroT 0,1H pacTBopoM nmepmanranara
KaJIus.

Oo0paboTka pe3yJbTaTOB

W3 xonuuecTBa INepMaHraHaTa Kajusi, M3pacXOFOBAHHOIO Ha TUTPOBAHME HCXOIHOMN
nepekucu (A), BBIUMTAIOT KOJUYECTBO IEpMaHTaHaTa, H3PACXOIOBAHHOTO Ha THUTPOBAHHE
nouyBeHHOTO QuiabTpata (b). DTa pasHuna ¢ ydyeToMm mompaBku K TUTpy nepmanranara (T) u
OTpakaeT KaTajaa3Hyl aKTUBHOCTb MOYBHI:

K = (A-B)T

Karanasnyro axkruBHocTh BbIpakaroT B Mia 0,1H KMnO4 na Ir cyxoi moussl 3a 20-
MUHYT.

Jladoparopnasi padora Ne 11
OmnpenesieHue yriiepoaa opranHu4eckux coefuHennii no Tropuny
IIpuHuun meroaa

Mokpoe 030JIeHuE OPraHUYECKUX COEAMHEHHH MOYBBI XPOMOBOM CMECBHIO IMPOBOIAT B
Kos10ax Ha 3eKTpuyeckoi rmTke. O KOIMYECTBE YIiaeposa, COAEPKABIIETrocsl B OPraHnYeCcKuX
COEIMHEHUSX, CYIAT MO KOJHMYECTBY OCTABIIErOCsS HEU3PACXOJOBAHHBIM OHMXpomara Kaius,
KOTOpOE ONPEEINIAIOT TUTPOBaHUEM CcOJIbi0 Mopa.

Peakiust ¢ compto Mopa, npenoctapisitomieil coOoi JBOWHYIO COJIb CEPHOKHCIIOTO
aMMOHHSI U CEPHOKHCIION COJIM JKeJie3a, UJIET N0 YPaBHEHHUIO:

6 FeSO4(NH4)2S04 + K7Cr207 + 7 H2S04 =
Cr2(S0O4)3 +3Fe2(S04)3 + 6 (NH4)2S04 + K2S04 + 7 H20
Omnpenenenue yriepojia OpraHMYECKUX COENMHEHUN N0 TIOpUHY CONEPKUT HECKOJIBKO
NOTEHLNATbHBIX HCTOYHUKOB OIINOOK:
-BO-TIEPBBIX, [IOJHOTA OKUCIJIEHNS OPTaHUYECKOIO BEIECTBA HA IUIMTKE CHJIBHO 3aBUCUT
KaK-OT BPEMEHU C)KMTaHUsl, TAK U OT UHTEHCUBHOCTU KUIICHHUS.

-BO-BTOPBIX, OIPEICIICHUE COAEPKAHMUS YIVIEpoJa II0 OCTaTOYHOMY KOJIMYECTBY
Ouxpomara Kanusi TpeOyeT NpUIMBaHHUS K HaBECKE MOYBHI TOYHOI'O KOJUYECTBA XPOMOBOM
cmecu. [Toatromy 3ta Moaudukanus TpeOyeT OT aHAIUTUKA OCOOON TIATEIHLHOCTH MPOBEICHUS
BCEX OIEpaIUil.

Meroauxka onpeneaeHust

W3 moaroroBieHHON TPOOBI MOYBBI Ha AHAJTMTHYSCKUX Becax OEpyT HABECKY ITOYBBI
(Tabmuma 1).

BenuunHa HaBeCKH 3aBUCHT OT MPEIOIAracMoro CojepKaHHs B TIOYBE OPraHUIECKOTO
yraepojaa, 0 KOTOPOM MOXHO CYIUTh IO [IBETY MMOYBHI.
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Tao0muma 1

I{BeT mo4BBI Conep:xanue rymyca,% IIpumepHas macca
HABECKH,T
YepHblii >10,0 0,1
TemHO-cephIit 10,0-5,0 0,2
Cepprit 5,0-1,0 0,3
Caetio-cepblit 1,0-,05 0,4
Benecwiii <0,5 0,5

HaBecky mepeHocsT Ha THO CyXxOW KoHWYeckoil konObl Ha 100 cM® ¢ oMo
OyMasKHOTO JKeso0a.

B konby wmemnenHo mnpunuBator u3 Omoperkn touno 10 cm3 0,4 H pactBopa
JBYXPOMOBOKHUCIIOTO Kaliusi B cepHoi kucinore. KoamuectBo mo6aBieHHOro Ouxpomara
YUUTBIBACTCS MPHU PacdyeTe COJACPXKAaHUS YIIepoJa, IOITOMY HETOYHOE OTMEPHBAHUE PAacTBOpa
Ouxpomara MPUBOAUT K omuOkaM ompeneneHus. CoaepXKUMOe OCTOPOKHO MEPEeMEIINBAIOT
KpPYrOBBIM JIBUKEHHEM, 0Opallasi BHUMaHUE Ha TO, YTOOBI BCsI MOYBA ObliIa CMOYEHA pacTBOPOM,
U €€ YacTuIll He ObUIO Ha cTeHKaxX KoiObl. Konly 3akpbIBalOT MalleHbKONW BOPOHKOW, KOTOpas
CILY’)KHT 0OpaTHBIM XOJOJUIBHUKOM, CTaBSAT HAa TOPSUYIO
AIIEKTPOIUIMTKY M HArpeBaroT B TEYCHHWE 5 MHHYT C Haudaja KUICHHS >KUAKOCTH. Henb3s
JIOITYCKaTh OYPHOTO KUIICHUS.

[Ipr cuIbHOM W TPOJOIKUTEIHHOM KHIIEHHUHM YBEIHMYMBACTCS KOHIICHTPALMU CEPHOM
KHUCITIOTBI, YTO MOXET MPUBECTH K Pa3lIOkKEHHIO0 OMXpoMaTa, a OTCIOJa HEBEPHBIM KOHEUHBIM
pe3yabTaTaM aHaIH3a.

KonOy cHumaroT ¢ [IuTKM, JalOT el OXJIaAuThcs. BOpPOHKY  OOMBIBaIOT
JTUCTUJUTMPOBAHHOM BOJION M3 MPOMBIBAIIKY HAJl KOJIOOH, pa3bassisisi pacTBOp 10 oobema 20 cm3.
Kunkocts B konbe nommkHa ObITH OypoBaTo-kKOopu4HEBOW. Ecnu oHa spko-3eneHas, 3TO
03HA4aeT, YTO B IMPOIECCE O30JICHUSI BECh JOOABICHHBIM OMXpOMAT BOCCTAHOBHIICS 10 MOHOB
TPEXBAIEHTHOI'O XpOMa, UMEIOIINX MHTEHCUBHBII 3€JE€HBIN 1IBET, U, BO3MOXHO, €ro HE XBAaTUJIO
Ha 030JIeHHE yriiepoaa. B 3TOM ciydae CKUTaHWE CIeNyeT TMOBTOPUTH, YMEHBIIUB MPHU ITOM
HABECKY MOYBHI.

Tumpoganue 6uxpomam-uonog ¢ heHunaHmpanunIo8oil KUCI0mou

B kauecTBe MHIMKAaTOpa TpH TUTPOBAHUM OMXpomara Kajus pacTBOpoMm coiu Mopa
UCIOJIB3YIOT (PEHIIAHTPAHUIIOBYIO KHCIIOTY.

[Tocne mpoBeneHust 030JeHUST U OOMBIBaHHUS BOPOHKH K pacTBopy npubasnsor 0,5 Mo
0,2%-ro pactBopa (heHHJIAHTPAHWUIOBOH KHUCJIOTHI M THUTPYIOT B TOH ke Koibe, B KOTOpOW
npoBoauiiock o3zosienue 0,1 H pactBopom comu Mopa 10 mepexoja OKpacKd M3 BHILIHEBO-
($uosIeTOBOH B 3€JIEHYIO.

PactBop conmu Mopa B KOHIIE TUTpPOBaHUS NMPUIMBAKOT MO KaIUIsIM, TaK Kak IEpPEXol
OKpacku oyeHb pe3kui. Tak ke kak W JudeHwIaMuH (eHUJIaHTpaHWIOBas KHCIOTa B
BOCCTAHOBJICHHOW (popMme OecIiBETHA, KOHEUHasl OKpacka pacTBOpa 00yCIOBJICHA MPUCYTCTBUEM
noHoB Cr3+.

Onpedenenue HopmanbHocmu Guxpomama Kaius
[TockonbKy mHpHM HarpeBaHHMM OUXpOMAT KalHusg MOXKET MOJBEPrHYTbCS UYAaCTHUYHOMY
pa3jI0kKEHUIO, OJHOBPEMEHHO C OCHOBHBIM AaHAJM30M CIIeAyeT TMPOBECTH OINpeiesieHue
HOPMaJIbHOCTH. J[JIs1 9TOro B YMCTYIO CyXyl0 KoOJOy MpHIMBalOT TOYHO W3 Oroperku 10 cm3
pacTBopa Ouxpomara B CEpHON KHUCIIOTE.
Jlanbilie aHaau3 MPOBOAT TaK K€, KaK M JUIS UCTIBITYeMbIX 00pa3IioB.
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O0paboTka pe3yJbTaToOB

Brrunciienue pe3yapTaToB ONPENEIeHHs YIiaepoaa IPOBOIST O YPABHEHUIO

— (a—b)n-0,003 . 100,
m

r7ie o — KOJMYECTBO oy Mopa, momenee Ha TUTPOBAaHUE NIPU OIPEIeIEHUH HOPMaIbHOCTU
pacTBopa GHXpoMaTa, CM-;

b — xonmyecTBO conu Mopa, momieiiee Ha TUTPOBAHHE XPOMOBOI CMECH IOCIE CKUIAHUS
poOHI, CM3;

(a-b) — xonmmuecTBO pacTBOpa cosit Mopa, COOTBETCTBYIOIIEE KOJHUECTBY (L, U3PACXOT0BAHHOTO
Ha OKHCIICHHE OPTaHHYECKOTO BEIIECTBA, CM

N- HOPMAJILHOCTH cosit Mopa;

0,003 —macca 1 mmoub (3KB) yriepona, T;

M — abCOIOTHO CyXasi HaBeCKa, T.

JlabopaTopHasi padora Ne 12
OmnpenesieHne yriiepoaa opraHuyecKux coeJMHeHN NoYBbI Mo MeToay Tiopuna B
moauuxkanun HUHAO

Heab padoThl - onpeneauTs MacCOBYIO J0JY OPraHMYECKOr0 BEUIECTBA B ITOYBE
MeToauueckue peKOMEeHAAIAN

MeTo1 OCHOBAH HAa OKUCJIIEHUH OPTaHUYECKOIr0 BEIIECTBA PACTBOPOM ABYXPOMOBOKHUCIIOTO
KaJlud B CEPHOM KHUCIOTE M TMOCJIEAYIOIIEM ONPENEICHUNU TPEXBAJIEHTHOIO XpOMa,
SKBUBAJICHTHOTO COJIEPKAHUIO0 OPraHUYECKOT0 BEIIECTBA, Ha (DOTOAIEKTPOKOJIOPUMETPE.

OxuciIeHHe OPraHuYeCKOro BEIIECTBA
Maccy mpoOBbI MOYBBI WM TOPOJBI IS aHAW3a OMPEIESISIFOT, UCXOAS U3 MPEAToIaraeMoro
cozepKaHus OPraHU4eCcKOro BEIIECTBa, o Taoi.1.

Tabmuna 1

MaccoBas 1o OpraHU4€CKOro BCIICCTBA, % | Macca Hp06LI JJId aHaJIu3a, Mrr

Ho 2 500-700
2-4 250-350
4-7 100-200
Cs.7 50-100

[Ipo6rI MOUBHI MJIM TOPO/IbI B3BELIMBAIOT C MOIPEUIHOCTHIO HE Oosiee | Mr U MoMenlaoT B
TPOGHPKH, YCTAHOBIICHHbIE B mTaThBL. K mpo6am npumsaror mo 10 cm® xpomosoii cmecn. B
KOKIYI0 MPOOUPKY MOMEMIAIOT CTEKJISHHYIO MaJOYKy M THIATEIbHO MEPEMEIINBAIOT Mpoly C
XpOMOBOM CcMeChl0. 3aTeM IUTAaTHBBI C MPOOHMPKAMH OIYCKAIOT B KHUIISIIYIO BOJSHYIO OaHIo.
YpoBeHb BOJbI B OaHe OJKEH ObITh Ha 2-3 ¢M BbIIIE YPOBHS XPOMOBOW CMecH B MpOOHpKax.
[TpooKUTENHHOCTh HarpeBaHMsI CYCIIEH3UN - | 4 ¢ MOMEHTa 3aKHUIIaHUs BOJbI B OaHe mocie
norpyxeHuss B Hee mnpoOupok. Coaepkumoe MNPOOMPOK TMEPEMENIMBAIOT CTEKJISHHBIMU
nasouykaMu yepe3 kaxjaple 20 muH. [To ucredyenun 1 9 mraTuBbl ¢ NpoOMpPKaMK MMOMELIAIOT B
BOJSIHYI0 OaHIO ¢ XxosogHOM Bojoil. Ilocnme oxnaxknaeHus B NPOOUPKU MPHIMBAIOT IO
40 cm® Boztbl. 3aTeM M3 TIPOGUPOK BHIHMMAIOT MATOUYKH, TIIATETHHO TIEPEMEIIHBAIOT CYCIICH3HH
OapOaranyiell BO3Iyxa M OCTaBJIAIOT JUIsl OCEAAaHUS TBEPIbIX YaCTHIl M IOJHOTO OCBETJIEHUS
HA/I0CaJJOYHON YacTH pacTBopa. BmecTo oTcTamBaHus AOMycKaeTcs MPOBOJAUTH (PUIBTPOBAHUE
cycIieH3ui uepe3 0e330bHbIe (QUIBTPHI (CUHSS JIEHTA).
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B neBsTh mpoOupok HamuBaroT 1o 10 cM  XpOMOBO# CMECH U HarpeBaroT X B TeYeHHE | 4
B KUISIICH BOISHON OaHe BMecTe C aHalM3upyembiMu MpoOamu. [locrme oxnaxkneHus B
NpoOUPKH TPUIIMBAIOT yKa3aHHbIE B TabJ.2 00BEMBbl JUCTHUIUIMPOBAHHON BOJBI M pacTBOpa

BOCCTAHOBUTENA. ~ PacTBOpBl  THIIATENbHO  NepeMemuBaloT  OapOatammeil  Bo3ayxa.
Tabnuma 2

XapakTepucTuka Howmep pactBopa cpaBHeHUs

pacTtBopa

1 2 3 4 S 6 7 8 9
40 38 36 |32 30 |25 20 15 |10

OObeM BOJBL, CM

O06Bem pacTBopa 0 2 4 8 10 |15 20 25 |30
BOCCTaHOBUTEISA, CM
Macca opraHu4ecKkoro 0 1,03 (2,074,124 |517|7,76 |10,3 |12,9|15,5

BEIIIECTBA, SKBUBAIICHTHAS
00BEMY BOCCTAHOBHUTEIIS B
pacTBOpE CPABHEHUS, MT

doTomMeTprupoBaHUE PACTBOPOB

®DoTOMETPUPOBAHKE PACTBOPOB MTPOBOIAT B KIOBETE C TOJIIMHON MPOCBEUYUBAEMOTO CIIOS
1-2 cM oTHOCHTENBHO pacTBopa cpaBHeHU N 1 mpu ayiuHe BOJIHBL 590 HM WITH HCIIONB3YS
OpaHXEBO-KPACHBIN CBETOPIIBTP C MAKCHMYMOM IpOITycKaHus B obiactu 560-600 HM.
PacTBOpBI B KIOBETY (POTOIIICKTPOKOJIOPUMETPA MIEPEHOCAT OCTOPOKHO, HE B3MYUHUBAs OCAJIKA.

Oo0padoTka pe3y1bTaTOB

Maccy opraHumdyeckoro BemlecTBA B aHAIM3HPYEMOH MpoOe  OmpenensioT  I0
rpagyupoBoyHoMy Tpaduky. [Ipm mocTpoeHHH TpaayHpOBOYHOTO Tpaduka Mo ocu adcumcc
OTKJIA/IBIBAIOT Maccy OpPraHMYECKOIo BEIIeCTBAa B MHJUIMIPaMMax, COOTBETCTBYIOLIYIO 00bEMY
BOCCTAHOBHTEISI B PacTBOPE CPaBHEHUS, a 1O OCH OPAMHAT - COOTBETCTBYIOIIEE IMOKAa3aHUE
npubopa.

MaCCOBYIO AOJIFO OPraHUYECKOTO BCIICCTBA (X) B MPOLCHTAX BBIYHUCJIAKOT IO YPABHCHUIO

x=""% 100

2y

I7ie M - Macca OPraHu4YecKoro BEIECTBA B aHAIM3UPYEMOH pode, HailieHHas 1o rpaduky, MrT;
K - k03 puirienT nonpaBky KOHLIEHTPALUNA BOCCTAHOBUTEIS;
M1- Macca IpoObl, MT;

100 - koo unmeHT nepecyera B MPOIEHTHI.

JlaGoparopHnas padora Nel3
Kosopumerpuueckoe onpeesnenne o01ero a3ora B no4se
BBenenue
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Ha nmomto opraHmdeckux COEAMHEHUNW — OENKOB, aMHHOB, aMHJOB, aMHUHOKHUCIIOT W
npounx — npuxoaurca 93—-95 % mnouBeHHOro azora. OQHAKO OPraHUYECKUHM a30T MPAKTUYECKU
HEJOCTYIIEH PAacCTeHUSIM U CTAHOBUTCS YCBAaWBAEMbIM HMMH TOJBKO IOCJIE€ MHHEpAIU3aIUu.
MunepanbHbI a30T, BXOJSIIMI B COCTaB HUTPATHBIX U aMMHA4YHBIX (OpPM, HAKAILJIUBACTCS B
MOYBE B Pe3yJbTaTe MPOIECCOB aMMOHU(DUKAMU ¥ HUTPUPHUKAIIUN, KOTOPHIE OCYIIECTBISIOT
pa3nyHble TPYHIIbl MUKPOOPTaHU3MOB.

Paznosxenre a30TUCTBIX OPraHUYECKUX COCTMHEHHUM B PA3IMYHBIX TUIIAX IMOYB MPOXOIUT
10 €IUHON CXEME:
0eJIKH — IyMHHOBBIE BellleCTBA — AMUHOKHUCIOTHI — aMUAbl — aMMHAK — HUTPUTHI —
HUTPATHI

CKOpOCTh MUHEpAIHU3ALMU OCHOBHOT'O 3alIACHOTO (POH/IA a30Ta — OPraHUYECKUX BEILIECTB
MOYBBl — 3aBUCHUT OT MHOTHX (DaKTOPOB: BIIQXHOCTH IIOYBBI, TEMIIEPATYPHOTO PEXHMA,
KHACJIIOTHOCTH, XapakTepa OpPraHWYecKoro BemecTBa. [103ToOMy KONMMYECTBO 0OOpPa3yIOMIMXCS
MUHEPATBHBIX (JOPM a30Ta MOCTOSHHO MPEeObIBaeT B JUHAMHUYHOM COCTOSIHMHM. MakcuMalbHOe
KOJIMYECTBO HAKAILJIMBACTCS B BECEHHUU TIEpHOJl, HanOoJiee ONArOMPUSATHBIA IO PEKUMY
TEMIEPaTypbl U BIAKHOCTH Il HUTpUuKauuu. OTHAKO HUTPAThl — MOABMXKHBIE COCAUHEHUS,
U OHM MOTYT BBIMBIBATHCS W3 IOYBBI WJIM IOJABEPraThCcs OHMOJIIOTHYECKON NEHUTPH(PHUKAIIH
(o6pazoBanuio razoo0pa3HbIx GpopMm). B pedynbrare mouBa TepseT 4acTh a30Ta.

BanoBoe conepkanune a3ora B MOYBE CHUIIBHO BapbUPYET U 3aBUCUT OT THIA IOYBHI,
IPaHyJIOMETPUYECKOTO COCTaBa, 3aMacoB OPTraHWKH, pPEXHUMa YBIAKHEHHUS U CTENEHU
OKYJIbTYPEHHOCTH TOYBHI.

Copep:xanue ob11ero a3ota TeM 0oJblie, 4em Oouiblie coaepxkanue rymyca. Kpome toro,
coJiepaHue JOCTYITHOTO JIEMEHTA 3HAYUTEIILHO BO3PACTAET MIPU OKYJIbTYPUBAHUU MTOYBBI.
HepHoBo-nogzonucteie nousBbicopepxkar 0,1-0,16 % azora. KonnuecTBo MHHEpabHBIX

coelMHEeHUH (0OMEHHO-IIOTJIOIEHHOT0 aMMOHUS U HUTPATOB) Mo — OHO He MpeBbIlaeT 1—
3 % obmiero conepx’aHus JaHHOTO JEMEHTA.

TopdsiHo-0010THBIE TIOYBBIHAMOOJEe OoraThl MO cojJepkaHWp a3zora — 2,5-52 %.
Hanmpumep, B maxotHom ropuszonte (0-25 cm) TopdsHO-0onoTHBIX mouyB benapycu
cojepxaHue obmero azora cocraBiaser 16-20 T/ra, B BEpXHEM TOPU3OHTE MOXKET
HakaniauBaTbed 10 300-500 kxr/ra mMuHepanbHOro azora. Menuopanus TopdsiHO-O0JIOTHBIX
MOYB CIIOCOOCTBYET aKTHBHU3AIMHU IIPOLIECCOB MHUHEPAIN3AINHU a30Ta U YIULIOTHEHUS Topda.

IpuHuun meroaa

N3 KoJIOpUMETpUYECKUX METO/IOB OIpeesIeHUs] a30Ta HauboJiee pacpoCTPaHEH METOJ
Heccnepa, npeanoxxennslit um B 1856 roxy. MeTos oueHb UyBCTBUTEIIEH.

B ocHOBY 3TOro Merosa mNOJIOKEHO B3aUMOJICHCTBHME HMOHA AMMOHHUS C UIEJIIOYHBIM
pactBopoMm prytHouoauctoro kamust KoHQls + KOH ¢ ob6pa3zoBanueM HepacTBOPHUMOIO
MOJIUCTOTOMEPKYpaMMOHUs (>kenToro 1BeTa). [Ipu 0051b1110i1 KOHIIEHTpaAIK 00pa3yeTcs KeJTo-
Oypblit 0caoK:

NH,OH+2K;Hgls+3KOH=NH,;HglO+7KI1+3H,0

I'maBHast cocraBHas yacTh peakTnBa Hecciepa — KOMIUIEKCHBIN HO;{OMepKypHaTHgI42'.
OH ycTOMYMB TOJBKO B LIENOYHOM cpeae. B kucimoil cpene - paspymaercs ¢ BbIICICHUEM
ocazaka pryru Hgly, KupnuyHO-KpacHOTro 1BETa, MOATOMY JAaHHYIO PEAKIIMI0O MOXKHO BBIMOIHATH
TOJIbKO B HEMTPAIbHBIX WU HMIETOYHBIX pacTBOpaxOO0pa3yromuiicss noAUCTHIMMEPKYPaMMOHUI
B MaJIbIX KOJIMYECTBAX JaeT KOJUIOMJIHBIA pacTBOp *kenToro nsera. [Ipu 6onbiioM copepkaHuu
OH BBIICNIAECTCS M3 pacTBOpa B BHJE JKeNTO-Oyporo(kpacHo Oyporo) ocanaka. MHTEHCHBHOCTH
OKpacKu IMpONopIHOHalbHA KOHIEeHTpaun NHa mosToMy HeoOXoauMo coOIoaTh MOPSIOK
npuinBaHus peakTuBoB. [IpenensHo nonycrumast koHueHnTpanus 0,002 mr B 1 mit.

OnpeneneHnio MEmaT KaTHOHBI METAJUIOB, AAIOIINE B LIEJIOYHOM cpene ocanok. s
yCTpaHEHUs 3TOT0 B BBITSKKY TIepea JobOaeneHueM peaktuBa Hecciepa BHOCAT
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KOMIUIEKCOOOPa3yIOINii peakTuB (KAIMHHO-HATPUEBYIO COJIb BUHHOW KHCIIOTHI WJIM CETHETOBY
COJIb).
1. Meroauka onpenejaeHust

1.Oxucnenue opeanuueckoeo gewecmaa.

0,5 T uIM HECKONBbKO OoJbIIe (B 3aBUCUMOCTH OT KOJIMYECTBA a30Ta) CYXOBO3AYIIHOM
poObI moMeniaroT B KoyOy Keenpaans emkoctbio 100mit. [lpumusaror 10m1 HoSO4 1on. 1,84 u
pasMEINBaOT COJCPKUMOE KOJIOBI KPYrOBBHIM JABIKEHHEM JIO TeX IOp, MOKa BCS MOYBa HE
Oyner cMmoueHa KHCIOTOH, IOCie Yero NpOBOAAT CKuraHuem 1o wmeroay Keenpaamns
(conmep>kumoe KOJIOBI TOCIIE CKUTAHUS JTOJKHO OBITH CBETIIBIM).

[lo okoHYaHMM CKHTaHUS KOJIOY OCTaBISIOT Ui OXJIXKIEHUS J0 KOMHATHOMN
TEMIIEpaTyphl, 3aTEM OCTOPOKHO pa30aBIIAIOT BOAOH, OOMBIBasl CTEKJISTHHYIO MPOOKY, KOTOPOH
ObLi1a 3aKpbITa Koyi6a Kpenbans Bo Bpems CKUTaHUs.

[lepenocsaT comep)uUMoe KOJIOBI BMECT€ C MHUHEPAIM3aTOM 4Yepe3 BOPOHKY B MEPHYIO
koa0y  emkocThio 250  wu.  Heckonbko — pa3  TmATENhbHO  OOMBIBAIOT  KOJIOY
KbenbaansaiucTuuIMIIOBaHHON BOJIOHM, NPUCOEANHSASA IIPOMBIBHBIE BOJBI K PAacTBOPY B MEpPHOM
konbe. JlonmuBaroT pacTBOp B MeEpHOM Koibe A0 METKHM AUCTUIIIMPOBAHHOW BOJOW U
NEPEMEIINBAIOT, ITOCIIE YeTO OCTABJISIIOT KOJOY CTOSTH /10 TOJHOTO OCBETJIEHUS pacTBopa (2-3
yaca, JIydllle Ha HOYb).

Pazoagnennvplii _Mmunepanuzam _ MON}CHO 6  OajibHelluieM  UCHOIb306aMmb 6
1a00PAMOPHBIX UCCNIE)06AHUAX NPU onpedenenuu ghocdhopa ¢ nouee.

Tlocneoyroweii onepayueti 001XHCHO ObIMb 83AMUE ATUKBOMHOU YACU OMCMOABULESOCS
Hao0 0CaoKoM pacmeopa O KOJOPUMEMPUUECKo20 ONpeoeleHUss AMMOHUNHO020 a30ma no
Heccnepy.

2. Konuenrpanuio o6mero aszora B HCCIEAYEMOM pacTBOpPE HaxoJiAT IO
KaJIMOpPOBOYHOMY Tpa(uKy, HCHOJIb3ys ATAJIOHHBIM pPacTBOpP XJOpPHAA aMMOHHUS, KOTOPBIH
MOJTY4YaroT pa30aBIIEHUEM B COOTBETCTBHH ¢ Tabmuiieit Nel.

Coneprkanue o0IIero a3ora ONpeAessaoT 10 KaTMOPOBOUHOMY IpaduKy, HOCTPOCHHOMY
0 pacTBOpaM ¢ cojepxkanuem azota NMr/50mi1, KOTOpble TOTOBST U3 CTaHJAPTHOTO PAcTBOpPA C
conepsxkanueM a3zota 0,01mr N B 1 M.

Tabauna 1

Ne sTranona 1 2 3 9 10

SN
a1
(o]
~
oo

Kon-Bo 1 2 3 4 5 6 7 8 9 10
pabouero
ATAIIOHHOTO
pacTBoOpa,
MIT

N mr/50m1 0,01 | 0,02 | 0,03 | 0,04 | 005 | 0,06 | 0,0/ | 0,08 | 0,09 1,0

ITokazanms
npubopa

Heiirpanuzyror kucineiii pactBop 10% pactBopom NaOH, npubasnss 2-2,5 mia 3Toro
pacTBOpa, TIIATEIBHO MEPEMEIINBAOT M MpOBEpsAOT pH yHHBEpcambHONW WHAMKATOPHOM
OyMa)KKOH (pacTBOP JOJKEH OBITh HEUTPATIBHBIM UIIH CI1a00IIETIOUHBIM).

[Tpubasnstor 2 mn peaktuBa Heccrnepa, 1oBoast o0beM pacTBOpa A0 METKH, XOPOIIO
nepememuBatoT ¥ uepe3 10-15 muuyt komopumerpupyroT Ha ®OKe (cuHmii cBeTopUIBTp C
nmHOU BoJHBI 400-425HM, kroBeTa Ne20).

Heo6xoauMo Takxe MpOBECTH XOJIOCTOE ONpeziesieHre 0e3 BHECEeHHS a30Ta.

3.0npeaeneHre KOHIEHTPAMK O0IIEro a30Ta B MCCIEAYEMOM PacTBOPE:
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Jlanee, He B3MyuHBas OcajJka Ha JHE KOJIOBI OepyT mumerkoi otOuparor 1-2 M
MIPO3PAYHOT0 pacTBOpa MUHEpanu3aTa (aTMKBOTA) U MOMEIIAIOT B MEPHYIO KOJIOOYKY €MKOCTBIO
50 mn. IlpubGammsror 2 M 50%-HOTO pacTBOpa CErHETOBOM coiM, a00aBisitoT 20 M
JUCTHITMPOBAHHOM BOABI M THIATENILHO MEPEMENINBAIOT (CErHETOBY COJIb BBOJISAT B PACTBOP IS
CBSI3bIBAHUS MEIAIOIIUX MOHOB, I.0. Ca u Mg.

Heiitpanusytor kucnsiii pactBop 10% pactBopom NaOH, mpubasnsis 2-2,5 mi 3T0ro
pacTBOpa, TINATEIBHO IIEPEMEIIMBAIOT M IPOoBepsAr0T pH yHUMBEpcanbHONM WHAMKATOPHOU
OyMaKKOM (pacTBOP TOJDKEH ObITh HEHTPATLHBIM HIIH CJIA0O0IIETIOYHbBIM ).

[Tpubasmsror 2 mn peaktuBa Hecciepa, H0BOIAT 00beM pacTBOpa A0 METKH, XOPOIIO
nepememmuBaoT U 4yepe3 10-15 muayT KomopumerpupytoT Ha POKe (cuHMiA cBETODUILTP C
nnuHoi BosiHbI 400-425HM, KroBeTa Ne20).

4. ConeprkaHue a30Ta B MaTepuase BEIPa3uTh B POIICHTAX HA CYXO# Bec 1Mo GopmyIe:

X%:C~1oo%
x-1000"’

I'ne : C — koHUeHTpanus o01iero a3ora, Mr/mi ( o KanuOpOBOYHOMY rpaduKy)
X — Macca MMOYBbI, COOTBETCTBYIOIIAsE OTOOPAHHON aJIMKBOTE, T (MPUHATH UCXOJS U3
TOT0, 4T0 00BbeM MuHepanu3ara 250 M1, 00beM aIMKBOTHI YKa3aH BBIIIIC).

JladopaTopnasi padora Ne 14
BajioBoe onpenesnienue pocdopa B nmouse

Llesib padoThHI — BEIYMCINTH BaJIOBBIN (pocdop B

Pasnosxenne nouBbl 00pabOTKOM KHCIOTaMu s ornpeaeneHus gocdopa mo meroay
['un30ypr.

Hagecky noussl ot 0,5 10 1,0 r B3BemIMBaIOT Ha JTa0OPATOPHBIX Becax U MEPEHOCIT B KOJIOY
Keenbmansg wnum 1wiockooHHYIO KOOy BMmectumocThio 100 M. IlouBy cmauuBaroT
HECKOJIbKUMH KaIlJIIMM JTUCTUUTMPOBAHHON BOJBI M MPHJIUBAIOT § MJI KOHLIEHTPUPOBAHHOM
ceproit kucnotel u 0,5-0,8 M pactBopa ¢ maccoBoi jgosel xiopHOH kKucinotel 50%. [opio
KOJIOBI 3aKPBHIBAIOT MaJICHHKOW BOPOHKOM, KOTOpasi CIy>KUT XOJOAWIBHUKOM, U OCTaBJISIOT Ha
30-60 mMuH Wi Ha HOYb. Pa3noeHHWe MOYBBI KHCIOTAMH B MPHCYTCTBUE XJIOPHOM KHCIIOTHI
HEOO0X0/MMO BECTM B 3allUTHBIX oukax. Konly craBAT Ha KoiOoHarpeBareidb MM Ha
AIIEKTPUUYECKYIO TUIMTKY B BBHITSDKHOW IKad) W HarpeBalOT pacTBOp IO KumeHws. Pa3noxkeHue
MOYBBI BEAYT JI0 TEX TOP, [TOKa pacTBOP HaJ/l OCAIKOM MOYBBI HE CTAaHET OECLIBETHBIM, I1OCIIE YEro
npoioJpKaoT HarpeBanue emie 5-10 muH. [Ipu momHOM pa3iioXeHUH OCTATOK MOYBBI JOJKEH
cTaTh O€Jecoro IBeTa CO ClIerka >KeJITOBAThIM WJIM CepoBaThIM OTTEHKOM. [locne momHoro
PasIoKEeHUs MOYBBI PACTBOP OXJIAXKJAIOT U B KOJIOY OCTOPOXKHO MO CTeHKe npuiauBatoT 20-30 mi
TUCTHUTUPOBAHHOHN BOJbI. CyCIIEH3HIO TIEPEMENTNBAIOT M BMECTE C OCTATKOM MOYBBI MIEPEHOCST
B MepHyI koj0y BmectumocThio 200 wimm 250 mi. Konly, B KOTOpoil Benu pa3ioKeHue,
HECKOJIbKO pa3 OOMBIBAIOT TEIUION IUCTHJIIMPOBAHHOW BOJIOM, MpUiMBas €€ K OCHOBHOMY
pacTBOpy B MepHOU Koibe. PacTBop oxnaxkJaroT 1O KOMHAaTHOM TeMIepaTypbl, JOJIMBAIOT 10
METKH JUCTHJUTMPOBAHHOW BOJOW M MEPEMENIMBAIOT. 3aTeM (UIBTPYIOT PAacTBOP 4Yepe3 CyXOou
¢mIbTp ¢ Genoif NeHTo B YUCTYIO cyxyro KoiOy. Ocafok He MpOMBIBalOT U 0TOpackiBaioT. B
buneTpate omnpenenstor ¢dochop doTomerpuueckum MeToaoM. OIHOBPEMEHHO MPOBOMIST
KOHTPOJIbHBIN aHAIN3 ¢ OJJHUMU PEaKTUBAMH 0€3 MOYBHI.

Omnpenenenue dhocdopa no MonnbaeHobochopHOl CUHI

N3 unbTpaTa, MOIY4YEHHOIO IMOCIE pa3lioKeHUs MouyBkl Mo 4.3, 6epyT 5 Mi pacTBopa U
MEePEHOCST B .MEPHYIO KoJIOy BMecTHMOCThIO 100 My, pa30aBisiOT TUCTUIUIMPOBAHHON BOJIOM
10 3/4 oObeMa KOJIOBI M MEUICHHO, TIPU MEPEMEIINBAHUN KPYTOBBIMH IBIKCHUSMH, B KOJIOY
BIMBAIOT 16 MJI  CMEMIaHHOTO  MOJMOJEHOCYPhMSHOTO  OKpAIIMBAIOIIETO  PEaKTHBa,
npUroToBieHHOro 1o 1m.3.4. Yepes 1-2 MuH 100aBIAIOT 2 MJI CBEKEIMPUTOTOBIEHHOTO pacTBOpa
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C MaccoBOi J1oyieil acKkoOpOMHOBON KHCIOTHI 1% M CHOBa XOpOIIO MEPEeMENIMBAIOT KPYTOBBIMHU
JIBUKEHUSIMH. PacTBOp MOMMBAIOT 10 METKHM AMCTUUIMPOBAHHON BOJOH, MEPEMELIUBAIOT U
ocraBisiioT Ha 10-15 mMuH 11 oOpa3oBaHUS yCTOMYMBOW OKpacku. ONTHYECKYIO IUIOTHOCTD
OKpAILIEHHOTO PAacTBOpa U3MEPSIIOT OTHOCUTEIHLHO HYJIEBOTO pacTBOpa MpH AJTUHE BOJHBI 650 HM
u BbIe. OTHOBPEMEHHO MPOBOJISAT KOHTPOJIbHBIN aHAIH3 HA YUCTOTY PEaKTUBOB.

Oo0paboTka pe3yJbTaTOB

Pacuer BasioBoro ¢gocgopa

Jns pacuera BanoBoro ¢ocdopa B MOUBE CTPOAT TIpaayupoBouHble Tpaduku. [lpu

MOCTPOCHUH TpaduKa MO OCH OPJMHAT OTKJIAIBIBAIOT BEIMYMHBI HM3MEPEHHBIX ONTUYECKUX
MJIOTHOCTEH B PaCTBOPAX CPaBHEHMS, MPUTOTOBIEHHBIX 1o 11.3.9 uim 3.10, a mo ocu adcruce -
COOTBETCTBYIOIIIIE MAaCCOBbIE KOHIICHTpPALUM TATHOKUCH (ocdopa: ans ompenesieHus: 1o
mommbnenopochopuori cuam - 0,05, 0,1; 0,2; 0,3; 0,5 wmxr/mu; misa onpenencHUs
MOJIMOIeHOBaHAAaTHEIM MeToqoM - 1,0; 2,0; 10,0; 15,0; 20,0; 30,0 mxr/min. I'paxyupoBouHbIe
rpaduku CTpOAT B JIeHb aHANU3a TaK, YTOOBl YCPEAHSIOIIAs JIMHUS MPOXOJHIa KaK MOKHO
OnMKe K TOYKaM, IMOJIy4YeHHBIM B pe3yJIbTaTe eIMHUYHOTO U3MEPEHUs pacTBOPOB cpaBHeHUs. [1o
rpaduky HaXoAST MacCOBbIE KOHILEHTPALUU MATHOKUCU ¢ocdopa BO B3ATOM A aHaIM3a
pacTBope W BBIYHCIAIOT BanoBbl Qochop B mouse (P20s) B mpouentax mo ¢opmyie

o ¥ 10075 e WV
P205= =
1000000 F5 me 1000055 m

rzie C - MaccoBast KOHIICHTpaNus NATHOKUCH (pocdopa, HaliieHHas 10 TpaduKy, MKI/MJT;
V1 - 00beM pacTBOpa 1mocie pa3ioKEeHUS TOYBbI, MJI;
V3 - BMECTUMOCTh MEPHOM KOJIOBI, MJT;
V; - 00beM pacTBOpa, B3ATHIM Ha aHATIN3, MIT;
M - Macca CyxoH IMOYBHI, T;
100 - koo Puuument nepecuera Ha 100 1 MOUBHI;
1000000 - ko3¢ punmeHT NepecyeTa MUKPOTPAMMOB B TPaMMBI.
M3 nony4eHHOro pe3ysbTara BBIYUTAIOT pe3yJbTaT KOHTPOJIbHOIO aHAJIN3a.

Jladoparopnasi padora Ne 15
Metoa puToTECTHPOBAHUSI € MOMOIIBIO PACTHTEILHBIX TECT-00bEKTOB KAK CIOCO0
TOKCHKOJIOTUYECKOH OLIEHKH B IKOJOTMYeCKOM KOHTPOJIe» (CHEroBoii MOKPOB)

BBenenue
B nocnennee BpeMs Bce yaile i 3KOTOKCHUKOJIOTMYECKOW OLIEHKH Pa3JIMYHBIX BUJIOB
33Fp5[3H$IIOHII/IX BCIICCTB HpI/IMeHHIOT 6I/IOHOFI/I‘~ICCKI/I€ METOAbI, OCHOBAaHHBIC Ha peaKHI/II/I TCCT-
KYJIbTYp Ha 3arps3HEHHE, YTO OTPAKAETCS HA POCTOBBIX U MOP(OIOTUYECKUX XaPAKTEPUCTHKAX.
DUTOTECTHPOBAHUE KAaK CHOCOO TOKCHUKOJOTMYECKOW OIEHKH HCIIOJIB3YETCS B

IPUPOJOOXPAHHON cepe Uil OLIEHKH SKOJIOTMYECKOTro KadecTBa MpUPOAHBIX cpen. Ocolyro
aKTyalbHOCTb B  DKOJOTMYECKOM KOHTpOJE IpPHOOpETaroT  JIabOpaTOpHBIE  METOMAbI
dbuToTECTUPOBAHUS, KaK HanbOJIee SIKCIPECCHbIE U IKOHOMUYHBIE.

Jlns  mpoBeneHuss  (UTOTECTUPOBAHMSI  MCIONB3YIOTCS — PA3IUYHBIE  METOIUKHU.
CymiecTBytoniye METOJUKU MO (PUTOTECTUPOBAHMIO MOKHO MOJPa3AeNuTh Ha JIBE TPYIIIBL:
METOJMKHM, OCHOBaHHbIE Ha MPOpAIIMBAHMM CEMSH C HCIOJb30BAHWEM BOJHBIX BBITSKEK
(omroaTHOE(PUTOTECTHPOBAHME) M METOAMKH, OCHOBAHHBIE Ha MPOPAIIMBAHUM  CEMSH
HENOCPEJICTBEHHO B MOYBE (AMIMIMKATHOSPUTOTECTUPOBAHHUE).
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B nannoii nabopaTtopHoii paboTe B KauecTBE BOJHON BBITSHKKH HCIOJIB3YETCS] CHETOBOM
IOKpPOB (Tajas BoJa).

CHexHbIi TOKpOB Ha 3E€MHOM IOBEPXHOCTHM — BaXKHas Je€Tajlb, OIpEAesSIouas
AQHTPOTIOTEHHYIO JeSITEIbHOCTh YelIOBEKa, OCOOCHHO B CEBEPHOM mourymapuu. CHEroBoi mMoKpoB
HaKaIUIMBAET B CBOEM COCTaBE MPAKTHUYECKHU BCE BEIIECTBA, MOCTYIAOIINE U3 aTMOC(HEPHI.

Jns mpoBeneHHs (UTOTECTUPOBAHUS IPEJIaraeTcsi HCIOIb30BaTh KOHTEHHEPHI,
IpEeCTaBIsIoMmuUe CO00H OOKCHl ISl 3JCKTPOHHBIX OINTHYECKUX KOMIIAKT JHCKOB, OHH
MO3BOJISIOT MPOBOAUTH (PUTOTECTUPOBAHUE B «BEPTUKAILHOM HCIIOTHEHUID.

K nocromncTBam cmocoba cieayeT OTHECTH MPOCTOTY MONy4YeHHS H300paKeHuH,
(UKCUPYIOIIUX POCT HCCIEAYEMBIX TECT-KYJIbTYp, JETKOCTh JanbHelIeld oOpaboTku
U300pakeHU ISl TIOyYeHHUs] HEOOXOIMMBIX JAaHHBIX JJIS OLIEHKU HCCIEAYEMBIX BBITSIKEK
(puc.1).

TecT-KynabTYpbI IpUMEHsIEMbIE 1715 PUTOTECTA:

e oBec nmoceBHo# (Avena sativa)

e xamycraoropojHas (Brassica oleracea)

e peuc oObikHOBeHHBIH (Radixordinaria)

Puc. 1 — IInacTuKoBBIN KOHTEHHEDP U CEMEHA OBCA U KaITyCThI.
Henbo nanHONW paboOTHl SBIsSIETCA TNpOBEAECHHE (PUTOTECTUPOBAHMSI CHEra C
IIPUMEHEHNUEM IUIACTUKOBBIX KOHTEHHEPOB /ISl BEPTUKAJIBHOTO Pa3MELIEHHS IPOPOCTKOB.
[TokazareneM TOKCHYHOCTH SIBJSIETCS CTENEHb M3MEHEHHUs BBIOpaHHON TecT-(hyHKUUU
OMOMHIMKAaTOPHOT'O OpraHU3Ma IPH €ro B3auMOJICHCTBUU C UCCIIEAYEMbIM 00pa3IIOM.
Marepuansbi:
® CceMeHa peauca U KalycThl,
® IUIACTUKOBBIM KOHTEUHED,
e BINMTHIBAIOLIUI MaTepuall (pacnylleHHas LeJUIF0JI03Has MyJIbIIa).

BbinoJsiHeHHe padoThbl.
Ilocne Toro, kak Temmeparypa Taloil BOJAbI CpaBHSAETCS B KOMHATHOH, IMPOBOJSAT
BBITIOJTHEHHE JTA0OPATOPHOM PabOTHI.
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[IpeaBapuTenbHO JAENAOT 3arOTOBKMA  BIMTBHIBAIOIIETO MAaTepHalia: BbIPE3aIOTCS
oOpasmel 1Mo  pa3mepy KonrtehHepa 10x11,5 cm (mas AByX BHIIOB TECT-KYJIbTYp C
UCTIOJIb30BaHUEM 3arpsI3HEHHOM TaJloi BOJBI U JUIsl KOHTPOJIs). Jlanmee akKypaTHO MX BIIOKHUTH B
KOHTEHHEPHI.

Tanass BoJa C TOMOIIBIO TMHIIETKM HAHOCUTCS Ha BIMUTHIBAIOIIMM MaTepuai
(pacnylieHHasi LEJUTIONIO3HAs MyJbIa), TaKUM OOpa3oM, YTOOBI OH MOJIHOCTBIO MPOIHUTANICA
JKUJIKOCTBIO.

Hccnenyemble ceMeHa pacTeHMil KamycThl U peauca (rmo 10 cemsH) momemaroTcsi B
MOATrOTOBIICHHBIE KOHTEWHEPBI, TJE€ HAXOAUTCH YBJIAXHEHHBIA BBITSHKKOW BIUTHIBAIOLIUI
MaTtepuai, ¢ UHTepBajioM B 1cMm (puc. 2).

Pucynok 2 — Pa3menienue ceMsiH B KOHTEHHEpe

B kadecTBe noka3zareneil (pUTOTECTa IPUHUMAIOTCS

® BCXOXeCTb ceMsH B, %;
e BhbIcOTa IpopocTka C, MM;
e Macca mpopocTka M, r.

Bce ykaszaHHble BbIIIE TIOKAa3aTENM JOCTATOYHO JIETKO (HUKCUPYIOTCS B TMpoliecce

HaOIIOZICHUS 32 pOCTOM pacTeHui. CPOK HKCIIO3UIIMH COCTABIISAET 6 THEH.
Onpenenurs:
durorokcuuecknii  3hHEKT, UCTONB3ysS JaHHBIE MAacChl W JUTMHBI TPOPOCTKOB, ITO

dopmynam (1) u (2):

®D= SE=01.100%, (1)

K

rae ®O — purorokcuueckuit 3¢ dexr, %;
Cor — CpeHsis JITMHA TPOPOCTKOB B OIBITE, MM;
Ck — cpeaHsisi ITMHA MPOPOCTKOB B KOHTPOJIE, MM.

o= XxMor 10004, )
Mg

rae O — purotokcuuecknii 3 dexr, %;
Mo — cpemHsisi Macca MPOPOCTKOB B OMBITE, T;

Mk — cpenHss Macca IPOPOCTKOB B KOHTPOJIE, T
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2.YPOBEHb 3arps3HEHUS.

a) 3azpaznenue omcymcmaeyem.

Bexoxects cemsin nocturaet 90-100%, Bcxoabl IpyKHbIE, MPOPOCTKH KPEMKHUE, POBHBIE.
OTU NpU3HAKU XapaKTepHbI JJIi KOHTPOJS, C KOTOPBIM CIEAYyeT CpPaBHUBATH KOHTPOJIbHbBIE
00pa3Iibl.

0) Cnaboe 3azpaznenue.

Bcexoxects 60-90%. IIpopocTku NOYTH HOPMAJILHOW JUIMHBI, KPEIIKUE, POBHBIE.

B) Cpeodnee 3azpazHeHue.

Bexoxects 20-60%. IIpopocTku MO CpaBHEHHMIO C KOHTPOJEM KOpOYE€ M TOHBIIE.
HekoTopsie uMeIOT ypocTBa.

r) CunvHoe 3azpasznenue.

BcexoxecTs cemsiH ouenb Manas (menee 20%). [IpopocTku mMenkue, ypoaauBbIe.

3. JlanHble 3aHecTH B Ta0uuily. Cienarh BBIBOJL.

Tabmuna 1.
Cpennss Cpennss DUTOTOKCH- DUTOTOKCH- | YPOBEHb
IJINHA Macca yecKHi yecKuil 3arpsizHe-
TecT- NMPOPOCTKOB B | IPOPOCTKOB 3¢ ekt no 3¢ ekt HUA
00beKT KOHTpOJIe U B KOHTpOJIe AJIMHE 1o Macce
onbITe U ONbITE
KonTpoJn:
Pennc
Kanycra
OnpiT:
Pennc
Kanycra

JlabopaTopnasi pabora Ne 16
Onpenenenue coaep:kaHus HUHKA B BOJie

Ileap padoThI- ONpeeUTh COEp’)KaHNE LIUHKA B BOJIE.

CyumHocTh MeTO/1a

Meton ocHoBaH Ha oOpazoBanuu (mpu pH 7,0 - 7,3) coenuHeHHMs CBHHLA C
cynbdapcazeHoM  (TUTFOMOOHOM), OKpaIlEeHHOTO B JKEITO-OpaH)XeBbIM  1BeT. CBUHEI
IpeBapUTENLHO KCTPAarupyeTcst TUTH30HOM B ueThIpexxjopucTtoM yriaepone (mpu pH 9,2 -
9,6). OOpa30BaBIIUNCATUTA30OHAT CBUHIA PA3pYIIAETCs CONSHON KucimoTou. [Ipu 3TOM MOHBI
CBUHIIA NIEPEXOJAT B BOJHBIM PacTBOP, B KOTOPOM OIIPENEISETCS CBUHEL.

IIpoBenenune anaausa

OmnpeneneHnio CBHHIA MEIIAIOT: MapraHell, IUHK, HHKEIb, JKE€JIE€30, MENb, KaJIMHH,

4+ 3+
KoOanbT U MonMOJEH. {7l ycTpaHeHUs BIUSHUS MEIIAIOIIUX DJIEMEHTOB (Mn , Fe™, MO)

BBEJICHA IIPEIBAPUTENIbHAS JKCTPAKLMs CBUHIA AUTHU30HOM B IPUCYTCTBHU COJISTHOKHCIIOTO
ruapokcuinaMuta. Peskcrpakuus cunna 0,05 v pactBopom HCI ycrpanser BinusiHue menw,
KagMus, KoOanbTa M HUKeNIsd. BiusHMe IMHKA yCTpaHAETCS KOMIUIEKCOBAaHHEM €ro
KEJIe30CUHEPOAUCTHIM KanueM. [ mpenynpexaeHus BbIIaJAeHUs THAPATOB OKUCENH METallJIoB
npuOaBIISIOT BUHHOKUCIIBIA Kaaui-HATPHUil.

[Ipu conepkannu B Boje nuHKa MeHee 0,5 mr/m 100 mutr ucciaemyeMoi BOIbI MOMEIIAIOT B
JIeUTEeNbHYI0 BOPOHKY BMecTUMOCThIO 150 - 200 mu1, npubasmustor 1 ma 20%-Horo pactBopa
COJITHOKHUCIJIOTO ruApoKcuinaMuna, 1 Mi 33%-Horo pacTBopa BUHHOKHUCIIOTO KaJlus-HaTpUs (TIpU
OONBIINX COJEPKAHUAX KaJbIMd W MarHus KOJMYECTBO BHMHHOKHCIIOIO KalHs-HaTpUs
YBEMYMBAIOT 0 5 M) U 5 mu 33%-HOTO pacTBOpa JIMMOHHOKHCIOro Hatpus. Comepkumoe
BOPOHKH IepeMeNInBaoT, mpuoanisor 2 - 3 kamu 0,1%-Horo pactBopa (peHOIIOBOr0 KpaCHOTO
U 1O KaIUIIM OYMILIEHHBIH KOHLEHTPUPOBAHHBII aMMHaK J0 IMepexojia OKpPackd pacTBOpa U3
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JKENITOM B PO30OBYIO, 3aTeM JJOOABISIOT eIle JBE Kariul H30bITKa amMMuaka. M3 OropeTku
npubasnsitor 1 - 2 mu 0,01%-Horo pacTBOopa AMTH30HA B OYMILEHHOM YETBHIPEXXJIOPHCTOM
yriaepoje. DHEPrUUHO BCTPSIXUBAIOT COAEPAKUMOE BOPOHKH 2 MUH. OKpacka pacTBopa IIpHU 3TOM
U3MEHSETC OT 3eJIeHOM 110 KpacHou. llocie pazneneHuss KUIKOCTEM HUKHUN OKpallleHHBIN
CJIOHM, coJepKalluil JUTH30HATHI CBUHLA U JIPYIMX METaNIOB (BMECTE CO CBHUHILIOM MOTYT
JKCTParupoBaTbcs Me/lb, MapraHell, HUKeJb, OCTATKU IIUHKA U APYrue), CIUBAIOT B IPOOUPKY C
npuTepToii MpPoOKOH, a K BOJHOMY pAacTBOPY, OCTaBIIEMYCS B JCIUTEIbHOW BOPOHKE,
NPUIKBAIOT emie 1 - 2 M1 pacTBOpa TUTU30HA, CHOBA BCTPSIXUBAIOT 2 MUH U IOCIIE pa3/ieieHUs
KHUJIKOCTEH CIMBAIOT SKCTPAKT JUTHU30HATA B Ty K€ MPOOUPKY. DTy ONEpaIfio NOBTOPSIOT IO
TeX IMOop, MOKa OKpacka pacTBopa IUTHU30HA HE IepecTaHeT W3MeHsThcs. HeoOxoaumo cinenuTs,
4TOOBI BMECTE C SKCTPAKTOM JMTHU30HATA CBHHIIA HE OBbLI CIYIIEH BOAHBIM pacTBop. Ecnmu Bce
K€ HEMHOTO BOJIHOTO pacTBOpa MOMAaZeT B MPOOHPKY, TO €ro Hago OCTOPOXKHO YIaIUTh
¢mIbTpoBaNbHOM OyMaroid, He 3arparuBasi CJIOSi OPraHUYECKOTO pPACTBOPUTENS. DKCTPAKT
JUTU30HATA CBUHIIA MEPEHOCAT U3 MPOOUPKH B JEIUTEIbHYIO BOPOHKY BMECTUMOCTHIO 50 MIL
[Tpubasnstor 3 M 0,05 H pacTBOpa COJIIHOM KUCIIOTBI M 3HEPTUYHO BCTpsIXUBatOT 2 MMH. [Ipu
9TOM CBHHEIl MepexoAuT B BOAHYIO (a3y. I[locie pasaeneHus >XUAKOCTEW HIDKHUI CIIOM
CIIMBAIOT W3 JCJIUTEIbHON BOPOHKUM B Ty € IPOOHMPKY, a COJSIHOKHMCIBIM pacTBOp CBUHLA
CIIMBAIOT B JAPYTYI0 MPOOHMPKY C OTTAHYTHIM JHOM JJIs yAaJeHHs MEIKHX KaleJeK pacTBopa
JUTU30HA B OYHMINEHHOM YETHIPEXXJOPUCTOM yriepone. Opranuueckyro (aszy, coaeprKairyro
JTUTU30HAT CBHHIIA, BHOBH MOMEMIAIOT B JAETUTENbHYI0 BOPOHKY M mpubamisior 3 mia 0,05 v
pacTBopa COJITHOM KHUCIOTBI. DHEPruyHO BCTpsixuBatoT 2 muH. [locie pazneneHus kuakocTen
HUOKHUM CJIOW CIMBAIOT B CKJSHKY JUIsi cOOpa OTXOMAOB, a COJISIHOKHCIBIM PacTBOp CBUHIIA
NPUCOCTUHSIOT K TIEPBOM MOPLUUHU B Ty ke MpoOupky. OOBbeIMHEHHOMY pacTBOpY B MpOOHpKe
JAIOT MOCTOATh 5 - 10 MUH, BpeMsi OT BPEeMEHU BCTPSAXHBAs Uig ObICTPOro OceqaHHs KareJek
OUYMIIEHHOTO YETBHIPEXXJOPHUCTOTO YIIIEpo/ia Ha JHO MPOOUPKHU. 3aTeM OTOMPAIOT MHIIETKOH C
PE3UHOBOM IpyIIei 5 M pacTBOpa CBUHIIA M IOMEUIAIOT B MPOOUPKY BMECTUMOCTHIO 15 M anis
KOJIOpPUMETPUPOBAHUS, BBOJIAT 0,2 M1 CBEKEIIPUTOTOBJIEHHOTO pacTBopa
xKenesucrocuHepoaucroro kamus, 4,5 ma 0,05 H pacTBopa TeTpaOOPHOKHUCIOTO HATPUS U
nepememmBaioT. 3atem jgoOasistor 0,5 mia 0,05%-HOro pactBopa IUIIOMOOHAa U BHOBB
TIIATEJIbHO MEPEMEIINBAIOT cojepkumMoe npoOupku. IlomydenHsiit pacTBop ocraBisiior Ha 30
MUH [ Ppa3BUTHS OKpacku. VIHTEHCHMBHOCTb OKpackKd M3MEpPSIIOT BH3yaJbHO WM
(oToMeTpUUYECKH, MOJb3YSCh MIKAJIOW CTaHJIAPTHBIX PAacCTBOPOB, NMPUTOTOBIEHHOW B TeX Xe
YCIIOBUSIX, YTO U HccleayemMast Ipoda BObI.

N3mepenue onTuyeckoil IJIOTHOCTU MPOBOJAT 3€JIEHBIM CBETO(UILTPOM (7\ =515 HM),

WCIIONIB3Ysl KIOBETY C TOJIIMHON pabouero ciost 2 cMm. M3 HallIeHHBIX BETUYMH ONMTHYECKOU
MJIOTHOCTU KaKJIOTO PACTBOPA BBIYUTAIOT ONTHYECKYIO MIIOTHOCTh XOJIOCTOTO ONPEIEICHUSI.

[Ipu BU3yanpHOM OMpeeieHN HHTEHCUBHOCTh OKPACKH PACCMATPHUBAIOT CBEPXY BHU3 Ha
6emoM ¢oHe.

CranmapTHyl0 MIKaly TOTOBAT M3 CEpUU OOpa3lOBBIX CTaHAAPTHBIX PACTBOPOB C
conepxanueM ceunia 0,0; 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 mxr. B nenurensHble BODOHKH HAJMBAIOT
no 50 M OYMINEHHOM JUCTWUIMPOBAHHOW BOJABI, [100aBISIOT CTaHAApTHBIE PacTBOPHI,
COOTBETCTBEHHO COJICP’KaHUIO CBHHIIA B 00pa3liaXx CTaHIapTHBIX PACTBOPOB, MOJKUCISIOT OTHOM
kareit HCI (1:1), 1o6aBnstoT Te e peakTUBBI, UTO U K UccenyeMol BoJie (THAPOKCHIIAMUH U
Ip.), TPOBOJAT SKCTPAKIIUIO TUTHU30HOM U pedkcTpakiuio cBuHIia pactBopom HCIL. Ilepenocst
COJITHOKHCJIBIA ~ pacTBOpP CBHHIIA B TNPOOMPKM W  TNPUOABISAIOT  PEAKTHUBBI  JUIS
KoJopuMeTpupoBaHusi. CTaHJapTHas IIKala COXPAHSIETCs B TEUEHHUE CYTOK.

[Ipu conepkanmm nmHKa Oonee 0,5 MI/m B mcciaeayeMoW BOJE€ CBHHEI] OMPEACISIOT C
MpeABapUTENIbHBIM BBIJICIICHUEM CBUHIIA M3 UCCIEAYEMOIO PAacTBOpa MYTEM OCAXKIAEHUS €ro C
KapOOHATOM KaJIbITHSI.

Hns storo 1000 My MOJKHCIEHHOW HCCIETyeMON BOJbI MOMEMIAIOT B MEPHYIO KOJIOY
BMecTUMOCThIO 1 1. BBosaT 3 M 10%-HOro pacTtBopa >Kene3uCTOCHHEPOAUCTOTO Kaaus, Jar0T
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10 MHUH TOCTOSTH, HEUTPATU3YIOT 25%-HBIM PacTBOPOM E€AKOI0 HATpHs MO Oymare KOHTO 10
nepexosia (pUOJETOBOTO I[BETAa BKPACHBIM M XOPOLIO MEpPEMEIIMBAIOT BOAY MOCIE KaKIOro
J00aBIICHUS LIEJIOYH.

B HeliTpann3oBaHHYIO BOY JH00ABIISIOT IIPH OMOITH U3MEPHUTENbHOTO IrumrHapa 10 vt 1
H pacTBOpa yIICKUCIIOTO HATPUS U IEPEMEIINBAIOT, 100aBistoT 10 M 1 H pacTBOpa XJIOPUCTOTO
KaJIbIMs, €€ pa3 MEePEMEIINBAIOT U OCTABJSIIOT CTOATH B TeueHue 12 - 18 u. MHorma ocamok
VIJIEKUCIIOTO KallbLMs BhIMaaaeT He cpa3dy. Ecinu ocanok He Bbmagaer B TeueHue 30 MuH,
cienyer no0aBuTh emie 10 M pacTBOpa yriIeKUCIIOro HaTpus, IepeMeniaTh U OCTaBUTh CTOSIThH
12 - 18 4. Ilocne orcranBaHus 0cagoK KapOOHATa OOBIYHO IUIOTHO MPUCTAET KO JHY M CTCHKAM
kos0bl. Ha cnenyrommii 1eHb mociae ocaKAeHUsI PacTBOP CIMBAIOT P MOMOIIM CU(OHA, CIeas
3a TeM, 4TO0Obl HEe B3MYTHUTh OCaJ0K. ECli 0CcaloKk HEIUIOTHO MPUCTal K CTEHKaM U PacTBOp HE
ylaercsi UEJIUKOM OTCU(OHUPOBATh, OCTATOK pacTBOpa OTGUILTPOBBIBAIOT uepe3 GuibTp (Oemas
neHTa auamerpoMm 5,7 cm). OuiabTpsl TOTOBIT 3apaHee. s 3TOro oOpabaThIBAIOT MavyKy
GbuIbTPOB 2 H PACTBOPOM COJISTHOM KHCIIOTHI, 3aTEM TIIATEIILHO IPOMBIBAIOT IUCTHILTUPOBAHHOM
Bo/IoH U cymiar. Ocagok KapOOHATOB HAa QIIBTPE U B KoyIOe pacTBopsitoT B 10 Mt 2 H pacTBOpa
COJISIHOM KHMCIOTHl. Ha 3TOM 3Tame Boja 4acTUYHO OCBOOOKIAaeTcsl OT MHKa. Kucielii pacTBop
U3 KOJOBI TMEPEeHOCAT B JCJIHUTEIIbHYI0O BOPOHKY, TINATEJIbHO CMbIBas OYMIIEHHOU
JTUCTUILTMPOBAHHON BOJION cofepkumoe Konobl v puinbTp. K pacTBOpYy B IeNUTENHHOM BOPOHKE
n06aBIsA0T 1 MII pacTBOpa COJISHOKHMCIONO THAPOKCHJIAMUHA (U1 BOCCTaHOBJIeHHs Mn*" u

Fe*), 1 wMm pacTBOpa BHMHHOKHCIOTO KamMs-HaTpus M 5 M 33%-HOro pacTBOpa
JUMOHHOKHUcHOro Hatpusi. PactBop mpoBomstr g0 100 M AMCTUIUNIMPOBAHHOW — BOJOM.
ComepxuMoe BOPOHKH TiepeMelnBaroT, mnpuoOasissror 2 - 3 kamwm 0,1%-HOro pacrBopa
(beHOI0BOr0 KPacHOTO U MO KAaIUISIM OYHUIIEHHBIN KOHIIEHTPUPOBAHHBIN aMMHUAK U MPOJ0JIKAIOT
aHaJN3, KaK OIMCAHO BBIIIIE.

Oo0padoTka pe3y1bTaTOB

Coneprxanue cBuHIa (X), MI/71, onpenensoT mo Gopmyine

~a-1000
V -1000°

Ile a - coJep)KaHWe CBUHIA, HalJEHHOE MO IIKaje CTaHJIApTHBIX pPACTBOPOB WIIH
KaJTMOpOBOYHOMY TpauKy, MKT;

V - 00beM uccieayemMoi BoJibl, B3AThII Ha ONpeieeHue, M.

JlonycTuMoe pacxoXA€HHE MEXIy MOBTOpHbIMM ompeneneHusMu -0,0025 wmr/n, ecnu
coJiepKaHUe CBHMHIIA B BOJE HE npesbimaer 0,01 mr/n, mnpu OGojee  BBICOKOI
KOHIIGHTpAIlMd CBUHIIA B BOJE - -25 OTH. %.

Jladoparopnasi padora Ne 17
KectkocTh BOABI
eab padoThI- ONPECITUTE COJCPIKAHNUE HOHOB KAIBIIHS U MAarHUS B BOJIE
1. TATPUMETPUYECKHA METO/I ONTPEJAEJIEHUSI MOHOB KAJIBIIUSI

CymHocTb MeToaa

Meron ocHoBaH Ha crocoOHOCTH KomiuiekcoHa III oOpa3oBbIBaThH B IIETOYHON Cpene B
untepBaie pH 12 - 13 koMmieKCHbIE COEAMHEHUS C MOHAMU KaJIbLIUS.

Meron mo3BosseT ompenensaTh Oosiee | Mr WMOHOB KalbIlMsi B TPoOE C MpeaeinoM
MOTPEIIHOCTH M3MepeHuid +/- 0,02 Mr mpu 4Yuclie OmpelneleHHid n = 5 ¢ JOBEepPUTENbHOU
BeposiTHOCTBIO P = 0,95.

IIpoBenenune anajiusa

B xonmueckyro kon0y BmecTUMOCThIO 250 o’ ormepuBator ot 10 mo 100 cm
MUHEPATBbHOW BOJBI, Pa30aBIAIOT AMCTUIUIMPOBAHHON Bojou mo 100 oM, HEUTPAIU3YIOT

3
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PAcTBOPOM CONSHOM KHCIOTHI KOHIEeHTparmeir 0,1 MOIb/IM® 10 HMHIMKATOPY METHIOBOMY
KPAaCHOMY JI0 PO30BOTO OKPAIIMBAHHMS PACTBOPA, H0OABISIOT eme | cM° CONSHOM KHCIOTHI,
KUIATAT 5 MUH ¢ OOpaTHBIM XOJIOJMJIBHUKOM JJISl yIAJIEHUS! IBYOKUCH YTiiepoaa (XOJIOIMIBHUK
MO>XHO 3aMEHHUTbH IEepPEeBEPHYTOM BOPOHKOH). PacTBOp oxmaxkmator mo Temmeparypsl 20 °C.
Jlobasmsist 2 cm® pacTBopa I'MJIpOOKHCH HATpUs KOHLIEHTpauuen 2 Moutb/ v, ycra"aBiauBaroT pH
ot 12 no 13. B kauecTBe uHAMKAaTOpa BBOAAT 1 em® pacTBopa KaabKOHKapOOHOBOW KUCIOTHI U
npo0y MeEJIEHHO TUTPYIOT pacTBopoM KomiuiekcoHa III xonnentpanueit 0,05 Monb/aM° 110
M3MEHEHHS [[BETa PacTBOPA U3 BUITHEBOTO B CUHUU.

[Ipu omnpeneneHun HMOHOB KalblUs B JKEJIE3UCTHIX MHUHEPAJIbHBIX BOJAX JKEJIE30
MacKUpPYIOT 2 - 3 KaluIIMH pacTBOpa ruApOoKCHUIaMHIHA.

[Ipu wucnonp30BaHMM MypeKcHJa B KadecTBE MHAMKATOpa B 00pabOTaHHYIO IO paHee
OMKMCAHHON MeTo/auKe MpoO0y BBOAST HAa KOHUMKE MIMATeNIs MHIUKATOP, U MPOO0y MEAJIEHHO
TUTPYIOT pacTBopoM kKomiuiekcoHa III xonuentpaumeit 0,05 MOJIB/AM® [0 M3MEHEHHs L[BETa
pacTBopa U3 MAJIMHOBOTO B KPaCHO-(HOJIETOBBII.

O0paboTka pe3yJbTaToB

MaccoByI0 KOHIIEHTPALIMI0 HOHOB Kanblus (X), MI/IM° BBIMHCIISIOT IO dbopmyre

X ~V,-M -40,08-1000
V2

V1 — o6beM pactBopa KomnnekcoHa lll, noweawuin Ha TMTpoBaHue, cm®
M - mossipHast KOHLIEHTpanus pactsopa komruiekcona I1I;

40,08 - mossipHast Macca HOHA KaJIbIIMS, T/MOJIb;

V;, - 00beM BOJIBL, B3ITHIN HAa aHAJIN3, om®,

2. TATPUMETPUYECKHWI METO/I OITPEJEJEHAS HOHOB MATHUSI

CymHocTh MeToaa

MeTton ocHOBaH Ha criocoOHocTH KomIuiekcoHa I oOpa3oBbIBaTh B IIEIOYHON Cpejlie Mpu
pH 10 xoMIIekcHbIE COEAMHEHNS ¢ MOHAMU KaJIbIUsl U MAarHusl.

MeTto MO3BOJSET ONPENENATh OT 1| MI' HOHOB MarHusi B po0e ¢ MpeaeoM MOrPeIHOCTH
u3Mepenuit +/- 0,02 Mr mpu uyucie omnpeAeseHUd n = 5 ¢ JOBEPUTEIBHON BEPOSATHOCThIO P =
0,95.

IIpoBenenue anaausa

B xoHnueckyro koyi0y BMeCTUMOCTHIO 250 cm® oTMepuBaroT ot 25 110 50 oM’ MUHEpaIbHOU
BOJIbl, Pa30aBIISIOT JUCTUILIMPOBAHHOM Bomoil 1o 100 oM’ ycranasnuBatoT pH 10, no6asnss 5
cM® aMMHadHOTO Gy(hepHOrO PacTBOPa, BBOIST HECKOIBKO KPYIHHOK HHIMKATOPA W THTPYIOT
npo0y"pactBopom komriuiekcona III konmentparueit 0,05 Monb/aM® 10 M3MeHeHWs LBeTa
pacTBOpa U3 BUIITHEBO-KPACHOTO B CHHUH.

O0padoTka pe3yabTaTOB

MaCCOBYIO KOHILOCHTPAIIMIO HOHOB MarHus . Ml"/I[M3 BBIYHUCIAIOT IO Pa3sHOCTU

o0vemoB komIuiekcoHa III, u3pacxoqoBaHHBIX HA TUTPOBAHWE CYMMbI HOHOB KaJbI[US U MarHUs
Y OT/ICTTbHO MOHOB KAJIBIIUS B OJIMHAKOBBIX 00beMax 1o GopMyIie

o _ (V,=V;)M -24,32.1000
1 V3

rae

V- 06Bem pacTtBopa komIuiekcona III, momenmmii Ha THTPOBaHUE CYMMBI HOHOB KaJIbITHS
¥ MarHusi, CM",

V; - 06veM pacTBopa komriuiekcona II1, momeniuit Ha THTPOBaHKE HOHOB KaJbIus, oM

M - mossipHast KOHIIEHTpalus pacTBopa komruiekcona III;

24,32-monsipHas Macca MOHA MarHus, T/MOJIb;

V3 - 00beM BOJBI, B3STHIA HA aHAJIU3, oM.
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3a OKOHYATENbHBIM pe3ylbTaT aHalM3a MPUHUMAIOT CpefHee apu(METHUECKOoe
pE3YJIbTaTOB ABYX MApaUICIBHBIX OINpPEACTICHUN, OTHOCUTEIbHBIC TOMYCKAaeMbIe PaCXOKIACHUS
MEX1y KOTOPBIMHU HE JIOJIKHBI ITpEeBBIIATH 2%.

JlabopaTopnasi paGora Ne 18
Omnpenenenue MarHusi B House

CymHoOCTh MeT0Ja 3aKJIIYaeTcsi B IOCIEN0BATEIbHOM KOMILIEKCOHOMETPHUUECKOM
TUTPOBAHUU B OAHOMU 1pobe noHoB kanplud npu pH 12,5 - 13,0 u nonos marnus npu pH okono
10,0 ¢ ucnonp30BaHKUEM B Kau€CTBE METAJUIOMHIMKATOPA XPOMa KUCIOTHOI'O TEMHO-CUHETO.

IIpoBenenne anaausa

IIpuroroByieHNe BOAHOM BBITSKKY U3 TPYHTOB

Jlnist aHaIM3a UCIONB3YIOT (DUIIBTPATHI BBITSDKEK, MpUTroToBiIeHHbIX 1o ['OCT 27753.2.

[Ipo6s1 rpyrTOB Maccoi (30 +/- 0,1) T umu (15 +/- 0,1) r TOMENaT B TEXHOJOTUYECKHE
€MKOCTH HJIM KOHWYECKHE KOJIOBI, MPUIMBaioT 10 150 cM3 BOJIBI M IepeMennBaloT B Te4eHue 15
MHH C IIOMOUIbIO 3JICKTPOMEXaHHMUECKOW MEIIaJIKu Win BeTpaxusarens. [locine nepemermnBanus
otaernstor mo 15 - 20 em3 cycniensuu ams u3mepenus pH u npuctynarot K GUIbTpOBaHUIO.

Cycnienzun QuibTpytoT uepe3 Oymaxsble ¢(uibTpsl. [lepByto mnopuuto ¢uibTpara
obvemom 10 10 cm3 oTOpackBaroT. MyTHBIC (DMIBTPATHI BO3BPAMIAIOT HA PHIIBTPHI 10 TEX TIOP,
[IOKa OHU HE CTaHyT npo3pauHbiMu. [1o okoHUaHMM (MIBTPOBaHUS (PUIBTPATHI IEPEMEIIUBAIOT
Y UCHOJb3YIOT JUISl aHATIU3A.

Onpezenenue Marous

20 em® ¢uibTpaTa NOMENIAIOT B XUMUYECKUHN CTaKaH WK KOHUYECKYIO Koj0y. CTakaH miu
KOJIOy TOMEINAIOT Ha MarHuTHYK MeELIajJKy M IOpU nepememuBaHuu npuiausaior 0,5 oM’
pacTBopa THUAPOKCHJIAMHHA THUIAPOXJIOpPUIA C MAacCOBOM KoOHIeHTpammer S0 r/av®, 2 o’
pacTBopa THAPOOKHCH HaTpus MoiisspHOW KoHieHTpaimuu ¢ (NaOH) = 2 Moub/am> (2 n),
NO0ABIISIOT HECKOJBKO KPUCTAIIIOB TUATWINMTHOKapOamara Hatpus u 1 - 2 Kamim pacTtBopa
KHUCJIOTHOTO TeMHO-CHHero xpoma. Kambiuii TuTpyroT pactBopoMm TpuioHa b 1o mepexona
OKpacKH OT PO30BOM K CHUPEHEBON M PErucTpUPYIOT pacxo]l TUTpaHTa Mo Oroperke. 3aTem
HEUTpanu3yloT OTTUTPOBAHHBIA PAcTBOP COJITHOM KHUCIIOTOM, pa3zbaBineHHOM 1:4 BomoH, 10
nepexojila OKpacKM OT CHPEHEBOM K HMCXOIHOM PO30BOM TaK, YTOOBI M30BITOK KHCJIOTHI HE
npesbiman 1 - 2 xanens. [locne atoro npunusaror 5 cM® aMMHaYHOTO OydepHoro pactsopa u
TATPYIOT MarHuii pacTBOpoM TpwiIoHa b 10 mepexona okpacku OT po3oBoi k cuHeH. Ilo
OKOHYAHUHU TUTPOBAHMSI PETUCTPUPYIOT pacXoj TUTPAHTA.

Taxum jxe 00pa3oM TUTPYIOT KOHTPOJIBbHYIO MIPOOY.

O0paboTka pe3yabTaToB

MaccoByro A0i10 MarHusg B a”HanuzupyeMoM rpyHTe (X') B MMJIJIMOHHBIX JOJSIX
BBIYHUCIISIOT 1O opMyIie

C(V/-V))-c12,2-K

X'= v, @)

! (V)
rae Vi - 06beM pacTBOpa TpHIOHA B, M3pacxo0BaHHBIA HA THTPOBAHHE MarHus B mpobe
BBITSIKKH, CM-;

Vo - ob6wbem pacTBOpa TpWIOHA b, H3PACXOIOBAHHEIA HA THUTPOBAHHE MATHHS B
KOHTPOIIBHOH TIpo6e, cM*;

C - MOJISIpHas KOHIIEHTpaIus pacTBopa TpuioHa b, ¢ (1/2 Na;3/ITA) MOJ'IL/,Z[MB;

K - ko3 dunuent nepecuera B MacCoBYyIO JOJI0 MarHusi B rpyHte, paBHbiii: 5000 - mpu
oTHouleHuu rpyHTa K Boe 1:5 u 10 000 - mpu oTHOmIEHUH rpyHTa K Boae 1:10;

V3 - 00beM TTpoOBI BBITSKKH, B3SATHINA JIJIs1 TATPOBAHUS, CM " ;

12,2 - MmonsipHas Macca SKBUBAJICHTA MarHus, T/MOJIb.
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Pesynbrar aHanm3a BeIpakaOT B MUJUITMOHHBIX JTOJISX.

2.4.3. JlomyckaeMble OTHOCUTEIIbHbIE OTKJIOHEHHUS MIPU TOBEPUTEIHHON BEPOATHOCTU P =
0,95 pe3ynabTaToB ABYX MOBTOPHBIX aHAJIW30B OT HMX CPEIHEro apu(METHYECKOro IpH
BBIOOPOYHOM KOHTPOJIE COCTABIISIOT:

14% - npu onpeieTICHIH KabIIUS;

17,5% - npu onpeneacHUN Maraus.

JlaGoparopHasi padora Ne 19
Onpenenenue cogep:kanus cyjib(paTos B nouse
Leapb padoThI- onpeaenuTh CoAepKaHue CylIb(paToB B Mpoode.

CyiHocTs METOIA

MeTo OCHOBaH HAa U3MEPEHUHM MHTEHCUBHOCTH MOMYTHEHHsI POOBI BOBI, COJIEprKaleit
Cynb(aT-uoHBI, IPH B3aUMOJEHCTBUU ¢ XJopuaoM Oapus. s crabunmsanuu oOpasyromeics
CYCIIEH3UH B PEAKIIMOHHYIO CMECh BBOJAT 3TUJICHTIIUKONb, a JUJIsl IOHMKEHUSI pPAaCTBOPUMOCTH -
ATUJIOBBIN CIUPT.

Memiaromiee  BIUSHUE ~ B3BEIICHHBIX M KOJUIOMJHBIX  BEHIECTB  YCTPAHSIOT
npeaBapuTeNIbHBIM (PHIBTPOBAHKUEM MPOOBI Yyepe3 MeMOpaHHbI GuibTp ¢ nuamerpom mop 0,45
MKM. BiusHue onanecuupyromux BEIIeCTB U HEBBICOKOW IIBETHOCTH YYHMTHIBAIOT W3MEPEHUEM
COOCTBEHHOM ONTHYECKOW IIJIOTHOCTH MPOOBI, MOAKUCICHHON COJITHOW KUCIOTOW. BrmsiHue
nBeTHocTH (O6onee 50 rpaa.), o0yCIOBIEHHON MPUCYTCTBUEM I'yMYCOBBIX BEIIECTB, YCTPaHSIOT
00paboTKOi TPOOBI AKTUBUPOBAHHBIM YTJeM. BO3MOXHOCTh OCaXKIEHHS XJIOPHUIOM Oapus
Ipyrux aHuoHOB (kKapOoHaToB, QocdaroB, cynbPUTOB) ycTpaHsSeTCs B MPOLECCE aHANIM3a MPHU
MOJIKMCIIEHUU MPOOBI.

CpenctBa u3MepeHuil, BCIOMOTraTeIbHOe 000pY/I0BaHUE, PEAKTUBLI

(dboTtomMeTp uiH criekTpodoTomMeTp (Harnee - mpudop), MO3BOJISIOIMINN TPOBOJIUTH U3MEPEHHUS
OINTHYECKOH INIOTHOCTH B 00acTH MIKH BOJH OT 330 10 400 HM;

STWJIECHIJIUKOJIb

BOJa JUIst 1Ta0OPAaTOPHOTO aHAIK3a.

H‘DI/IFOTOBJ’IGHI/IG T'palyYUPOBOYHEBIX PAaCTBOPOB

I'pagyupoBoYHBIE PacTBOPHI CyIb(aT-HOHOB TOTOBST M3 UCXOAHOTO PACTBOPA CIEAYIOLTUM
Croco0oM: B IECTh MEPHBIX K00 BMecTUMOCTHIO 100 cM3 BHOCST cooTBeTcTBeHHO 0,0; 0,4; 1,0;
2,0; 5,0 u 10,0 cm3 ucxomHoro pacteopa. O0beM Kax a0l KOJIObI JOBOAST 10 METKU BOAOH, TIPH
ATOM TIOJNYYalOT TPaTyHPOBOYHBIE PACTBOPHI MAaCCOBBIX KOHIIEHTPALMM Cyib(]aT-moHOB
cootBercTtBenHO: 0,0; 2,0; 5,0; 10,0; 25,0 u 50,0 mr/mm3.

IIpoBenenue nu3mepenmii

AmBann3 X0JI0CcToi IpoOkI

B kadectBe X05IOCTOH TPOOBI HCHONB3YIOT BOJY, KOTOPYIO IOATOTABIMUBAIOT H
AQHAJTM3UPYIOT AHAJIOTHYHO HCCIEAYEMBIM TPo0aM BObI, U3MEPSIOT ONTHYECKYIO TUIOTHOCTh

XO0JIOCTOM MPOOBI.

AHau3 mpoObl BOJBI

B nBe mpoOupku BHOCAT 10 5 ¢M3 MOATOTOBJIEHHOW MPOObI BOABI , 100ABISIIOT MO OJTHON
Karie pacTBOpa COJITHOM KHUCJIOTHI M TEPEeMENIMBAIOT. 3aTeM J00aBIAIOT 5 cM3 peareHTa Jyist
OCAXKICHM), NepeMemMBaloT M uepe3 30 MHMH H3MEpSAIOT ONTHUYECKYH IUIOTHOCTH D 1o
OTHONICHUIO K BOJIE B KIOBETaX TOJIMKHOMN 20 MM mipu JyiMHE BOJHBI (364 +/- 20) HM.

O0paboTka pe3yJIbTaTOB H3MepeHHUit

2—
MaccoByr0 KOHIIEHTpaluio Cyab(}aTtoB (CynbdaT-nOHOB, SO; ) X, mr/nM3, B ipo6e BOJIBI
OTIPENIENISIOT C UCITIOIb30BaHIEM ITPOTPAMMHOTO 00ECTIeYeHHs K TPUOOPY HITH PACCUUTHIBAIOT 110
bopmyne
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_D_Dx_Dl
b

rae D - ontuueckas mioTHOCTH IPOOBI BOABI;

DX - ontuueckasi IIOTHOCTh X0JIOCTOM MTPOOBI;

D; - onruyeckas IUIOTHOCTb, COOTBETCTBYIOLIAsl LIBETHOCTH WJIM OINAJECLEHLUUU IPOOBI
BOJIbI;

b - yrioBo# ko3 ¢unmeHT (HAKIOH) IpaJyHMPOBOYHON XapaKTEPHCTUKH, BhIPAYKACMBIA B
IM3/Mr.

X

JlaGoparopHasi padora Ne 20
OpranoJienTH4ecKas OleHKAa BOAbI

Heab paGoThI: OIICHKA YKOJIOTHYECKOTO COCTOSHUS BOJBI IO BEJIMYMHAM OIPEACTIAEMBIX
IIOKAa3aTeJIeH.
Oo011ne cBeeHUs

OpranosenTiueckasi OIEHKAa KadecTBa BOJBl — 00Os3aTeNbHas HadalbHas MPOIEIypa
CaHUTAPHO-XMMHMUYECKOTO KOHTPOJISL BOJbI, KOTOpas MPHUHOCUT MHOIO MpPSMON M KOCBEHHOH
MH(pOpPMaLlUU O COCTAaBE BOJBI U MOKET OBbITh IPOBEEHA ObICTPO U O€3 Kakux-1ubo MprudopoB.
HeynoBneTBopuTesibHbIE OPraHOJIENTHYECKUE XapAKTEPUCTUKA KOCBEHHO CBHUIETENILCTBYIOT O
3arpsi3HEHUH BOJIBI.

Ha npaBUIBHOCTH MOJIYYEHHBIX PE3y/IbTaTOB aHAJIU30B BIMSIOT CIOCOO 0TOOpa MpoOBI
BOJIBI U ycioBus e€ xpaHeHus. [Ipoba momkHa OBITH OTOOpaHa B YHCTYIOCTEKIISIHHYIO HITH
IUIaCTMACCOBYIO OyThUIb 00bEMOM He MeHee 0,5 1. OnpeaenstoT KauecTBO BOJbI, OTOMpas
npoObI B BOJIOEMAX, HA OUYUCTHBIX COOPYKEHHUSX, B PACIPEACITUTEIBHON CETH BOJOTPOBOIHOM
JVHUU U T.J.

K d4uciy opraHonentudeckux IOKaszaTeleil OTHOCSATCS Te IapaMmeTphl, KOTOpbIe

OnpeneNnsoT e€ MOTPeOUTEIbCKUE CBOWCTBA, T.€. T€ CBOMCTBA, KOTOpbIE HEMOCPEICTBEHHO
BJIMSIIOT HA OpraHbl YyBCTB YesloBeKa (0OOHSIHME, OCSI3aHUE,
3pEHHUE).
CymiecTByeT IeNblii MEepeYeHb I0Ka3aTeseld, MO KOTOPBIM OIPEAeIsieTCsl KauyecTBO BOJIBIL:
temneparypa, pH, meéno4HocTs, cojepkaHue OPraHMYECKUX U HEOPraHMYECKUX BEILECTB, UX
COCTaB, KOHIEHTpAlHus, >XECTKOCTh, OKUCIAEMOCTh M 1p. llepedeHp 5THUX MOKa3aTemnei
U3MEHSETCs B 3aBUCHUMOCTH OT TOTO, JJIsl KakuX Iiejei OyneT Mcrosib30BaHa BoJa (MUTHEBBIX,
XO03UCTBEHHO-OBITOBBIX H T.II.).

OCHOBHBIMU OPraHOJIENTUYECKHUMHU TOKA3aTeNsIMH, KOTOpPbIE ONMPEIENSIOTCS A BOJIBI
BHE 3aBHCHMOCTH OT Iieliell e€ NMpPUMEHEHUs, SBISIOTCS 3amaX, BKYC, IIBETHOCTb, MYTHOCTb.
HauOonee 3HauMMble U3 3TUX apaMETPOB — 3arax U BKYC.

Yacte 1.
«OIMPEAEJIEHUE ITPO3PAYHOCTU
U MYTHOCTHU BO/JbI»

HpOBpa‘-IHOCTB U MYTHOCTH BOJbI O6YCJ'IOBHCHBI NpUCYTCTBUCM B HEe MeXaHHYEeCKHUX
B3BCHICHHBIX YaCTHI] (FJ'II/IHBI, IeCKa, IMOYBbI, WJId, PAaCTUTCIBbHBIX W XWUBOTHBIX OCTaTKOB), a
TAKKC HCPACTBOPCHHBIX W KOJUIOMIHBIX BCIICCTB OPraHUYCCKOTO W HCOPraHUYCCKOIO
IMPOUCXOKACHUS.

IIpo3pa4yHoCTE BOABI:
[Ipo3padyHOCTE ONPENENAIOT HECKOJIBKUMU METOAAMM:
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1. MeToOM HUIUHAPA;
2. METOIOM JVCKa;
3. METOIOM KOJIbIIA.

A) METO/ HAJTAH/IPA TIPUMEHSETCS [UIsl OLICHKA MEXaHUYECKHX U XMMUYECKUX IPHUMEce
B J1a00paTOPHBIX YCIOBUSIX.

IIpuHUMN MeTOaAa OCHOBAaH HAa BH3YyalbHOW OIleHKE mpudTa B 3,5 MM B CTOJIOHMKE BOMIBI
OTOOpaHHOM MPOOHI.

Metonuka omnpeneienusi. IlpoGa Boapl TmIaTedbHO B30ANTHIBACTCA. MEpPHBIM IMIMHAD
MOMEIAETCsl Ha IUIACTUHY CO IIPUGTOM U 3aModHSIeTCs BOAOW A0 TeX MOp, MOKa TEKCT
nepecTaeT ObITh YUTAEMBIM. 3aTeM 3aMepSETCs BBICOTA BOJHOTO CTOJIOA.

Bopa cunraercs uncto, ecnu OyKBbI OTYETIMBO BUAHBI IIpu BbicoTe 50 cM u Ooree.

[Toydgaemble pe3ynbTaThl MEPEBOAST Ha MOKazaHUs 1o mpudty.(tadnuma 1.) [laHHBIC
3aKOCST B )KypHal

B) METOJI KOJBIIAIPUMEHSETCS Uil OICHKH IIPO3PAauyHOCTH BOJbl B TOJEBBIX H
1abopaTopHbIX ycnoBUsAX. M3roTtaBiuBaeTcs MPOBOJIOYHOE KONBLO auameTpom 1-1,5 cMm u
OITyCKaeTcsl Ha JAHO LMiauHApa eMkocThio 500 mi, BiauBaeTcs mnpoba BOJBI A0 TEX IMOp, MOKa
KOHTYpBI KOJIbIIa CTAaHYT HEBUAUMBIMU. JIMHENKON 3aMepsIOT BBICOTY BOJbI B cM. Iloydaemsbie
pe3yabTaThl MEPEBOAAT Ha MOKa3zaHus 1o mpudry.(tadmuua 1.) lanHbIe 3aHOCAT B )KypHAJL.

B) METOJI_AMCKAKCIIONB3YETCS Ul ONMPEACICHUs MPO3PAYHOCTH B TOJICBBIX YCIOBHSIX.
bepercs Oenbiii quck quamerpom 20 cM U NPU NOMOIIM BEPEBKH OIYCKAeTCsl B BOAY Ha IIIyOuHY
BUIUMOCTU. Bosa cuntaercs 4ucToil, eciu JUCK BUJEH Ha ri1youHe He MeHee 60 cM.

IIpuHuMn MeToAa onpeaeleHUsI MyTHOCTH BOABI:

OcHoBaH Ha BU3yaJbHOM OIIEHKE CTENIEHH OCBETJICHMSI BOJBI U XapakTepa 00pa30oBaBIIETOCs
ocaJika.

Boinosinenue padorbi: [IpoOy Boabl TIIATENbHO B30ANTHIBAIOT U 3aJHBAIOT B MEPHBIN
HWIMHJP BbIcoTON 30 ¢M . OTCTaMBarOT BOAY B TE€UEHUE 5 MUHYT IPU KOMHAaTHOM TeMIiepaType.
OueHKy MokaszaTesst ONpEeAesIloT 10 CASAYIOIIEeH HIKalie:

HIxana myTHOCTH:

1. OcsetieHue He 3aMeTHO -5 Oayl

2. Cnaboe -4 Oamn

3. CunbHoe -3 Oamn

4. TlpospauHoe -2 Oann

LIIKAJIA OCAZIKA

Xapakrep : Crenens :
1. XironbeBUIHBIN 1. He3nauurenbHbBIA
2. Unucteiit 2. CnaOpr1it
3. Ilecuansrii 3. bombmioi
4. Ceppirit 4. OueHb OONBIION
5. Bypsrit
6. YepHsrii

Mexny Mpo3pavyHOCTbIO MU MYTHOCTBIO CYIIECTBYET OIpENeJeHHAs 3aBUCHUMOCTh. 3Has
BEITMYMHY MTPO3PAYHOCTH, MOKHO CJIENIAaTh IMepepacyeT Ha MyTHOCTh.(Ta0:.1.).

Tabnuua 1. Iloka3aTesim NPO3PavYHOCTH M MYTHOCTH BO/IbI
‘Hp03paqH00TL, MyTHOCTB, [l'[pospaqucn,, ’ MyTHOCTB, ‘Hpospaqucn), MyTHOCTb, ‘
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cM MI/J1 cM MI/J1 cM MI/JT
1 2 3 4 5 6

4 285 14 65,0 24 38,0
5 185 15 61,0 26 35,1
6 158 16 56,0 28 32,5
7 130 17 58,4 30 30,5
8 114 18 48,0 32 28,6
9 102 19 46,0 34 26,9
10 92 20 445 36 25,4
11 83 21 43,3 38 24,2
12 76 22 41,4 40 23,0
13 70 23 38,6 42 21,8

Yacts 2.

OIIPEAEJIEHME IBETHOCTHU U 3AITAXA BO/JbI

IIBeTHOCTH BOJLI

LBeTHOCTH - TOKA3aTelb KaueCTBA BOJIbI, XapaKTEPU3YIOIINNA HHTEHCUBHOCTHEE OKPACKH.

Crounsie BOJIBI HEKOTOPBIX
JIOBOJIbHOMHTEHCUBHYIO OKPAcKy BOBI. BBICOKasi IIBETHOCTh SBIISETCS TPEBOKHBIMIIPHU3HAKOM,
CBUJICTEILCTBYIOIIUM O HEOJIaromoaydiuy BOIBI.

CYH_ISCTBCHHOG BJIMAHUC HaA 3TY I'PYIITy rokasaTeliell KadecTBa BOJbI OKA3bIBArOT

HIPEATPUATUI

TaKXeC

MOTYT

CO31aBaThb

IPUCYTCTBHE B HEW T'YMUHOBBIX U TyOUJIbHBIX BEILIECTB, OEIKOB, )KUPOB, OPraHUUECKUX
KHCJIOT U APYTUX COEIMHEHUH, BXOASIINX B COCTaB JKUBOTHBIX U PACTUTEIbHBIX OPraHU3MOB
U SABIIIIOIIMXCA UX MPOLYKTaMU KU3HEIEATEIbHOCTH WIM paciaja.

OKpaCKa BOJbI, €€ BKYC U 3allaX BbI3bIBAOTCS TAKXKC INPUCYTCTBUECM COCJIMHEHU I KEJIC3a,

Maprasia " JIp. MUHEPAJIBHBIX COJIEH.

Onpenenenue NBeTHOCTH MUTHEBOH BoAbl. [IpWHIMI MeToAa OCHOBaH Ha BHU3YyalbHOMN
orieHke okpacku 10-12 cm cTonbuka BOJBI.

BobinosiHenune padoTsl.

Yucryro npobupky HanmodaHs0T Booi 10 10-12 cM u cMOTpsIT cBepXy Ha OenoM ¢oHe.

OeclBeTHAS
ciabo-xKenras;
CBETJIO-XKEITast
UHTEHCUBHO-KEJITAs;
KOpUYHEBast
KpacHO-KOpHYHEBAsI
roxyoas;
3eJIEHOBATO-ToJ1y0as
CHUpeHeBast

0. posoBas

11. 3enenas

HoOoo~NoO,r~WNE

Ixana oueHku:

3anax BoAbI
3anax. BbI3bIBalOT JleTyune NaxHYIME BEIIECTBA. 3anax BOJbIXapaKTEPU3yeTCs BUIAMU

W HHTEHCUBHOCTBIO 3amaxa. Ha 3amax BOJbl OKa3bIBAIOTBIMSHHE COCTAB PACTBOPEHHBIX
BEIIECTB, TEMIIEpaTypa, 3HaueHus pH u ap.

Bkyc Boabl ompenensercs pacTBOPEHHBIMH B HEM BELIECTBAMU OPraHMYECKOTOM
HEOPraHUYECKOro MPOUCXOKIACHUSA U PA3IUYACTCA 110 XapaKTepPy UMHTEHCUBHOCTH. Pasnuyaror
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YEeTBIPE OCHOBHBIX BHJA BKycCa: COJIEHBIM, KUCIBIM,FOPBKUN M cCiaakuil. Bce npyrue Buael
BKYCOBBIX OIIYIICHUH Ha3bIBAIOTCANPUBKYCAMU (IIETOYHON, BSOKYIIMHN, METAITHICCKUAN U . )

XHUMHYECKU YMCTas BOJAa COBEPILIECHHO JIMIIEHA BKyca U 3anaxa. OHaKo BIPUPOJE TaKas
BOJIa HE BCTPEYAECTCS — OHA BCErAA COAEPKUT B CBOEM COCTaBEpacTBOpPEHHBIE BemiecTsa. I1o
MEpe pPOCTa KOHILIEHTpAallMM HEOPraHMYeCKUX MOPraHMYeCKMX BEUIECTB BOJAa HayMHAeT
IPUHUMATh TOT WJIM MHOM MPUBKYC W/HiIn3anax.

OCHOBHBIMU IIPUYMHAMH BOZHUKHOBEHHS 3aI1axa v IPUBKYyca B BOJAESABIISIOTCS:

* eHutowue pacmenus (BOLOPOCIN U BOJHBIE PACTEHUS B IPOLIECCE THUEHUS

MOTYT BBI3BIBAaTh PHIOHBIHN, TPABSIHOM, THUJIOCTHBIH 3amax BObI);

* 2pubKu u nieceHv (3T MUKPOOPTraHU3MbI BbI3bIBAIOT BOSHUKHOBEHHE

IJIECHEBOI'O, 3€MJIUCTOTO WM 3aTXJIOrO 3alaxa M IpPUBKYyca, YTO IPOUCXOAMTIPU HX
Pa3sMHOXKEHUHU B MECTaX 3acTOsl BOJbI U TaM, II€ BOJIa MOXKETHArpeBaThcs);

* Jicenesucmole u ceprucmole bakmepuu (BbIICISAIOT IPOTYKThI

KHU3HEIEATEIbHOCTH, KOTOPbIE CO3/1at0T HEMPUATHBIH 3amax);

* Jrceneso, mapeaney, meos, yunk (MPUAAIOT XapaKTEPHBIH PE3KUil MPUBKYC);

. noeapexHas cosb (pu BBICOKHX KOHLICHTpaLUAX IIPUBOJUT
KBO3HMKHOBEHHMIOCOJIOHOBATOIO, @ 3aTEM U PE3KO COJIEHOrO BKYCa);

* npomviuiienHvle omxoo0sbl (MOTYT BbI3BaTh CHJIBHBINA JIEKAPCTBEHHBIH MIMXUMHUYECKHUM
3amax BOJIbI);

* Xxaopuposanue 600bl (CIIOCOOCTBYET MOSBICHMIO 3alaxa U IPUBKYCA «XJIOPKUNIPU
NEepeI03UPOBKE, a TaKXKe MPU B3aUMOJIEHCTBUU XJIOpA C Pa3jIMUYHBIMUPACTBOPEHHBIMU B BOJE
BCIIIECTBAMH ).

IIpunuun merona. 3amax OLIEHMBAETCS 10 OPraHOJENTHYECKUM BIIEYATICHUSAM 0€3
IpeBapUTEIbHON MU C MPEIBAapUTEIbHON 00paboTKOM poObl. IHTEHCUBHOCTD OIpeenseTcs
pa30aBiIeHMEM HCHBITHIBAEMOW BOJBI /10 OPraHoJIENITUYECKOro ucuyesHoBeHus. [lpu Hammuuun
MHTEHCUBHOIO 3amaxa npoOy BoOAbl pa30aBisAl0T BOAOM 0e3 3amaxa [0 Ppas3IddHbIX
KOHLEeHTpauul (B 2 pasa, B 5, B 10 u T.1.). B cepun paz0aBieHHbIX Ip0oO yCTaHABIMBAIOT 3ariax,
ONMCHIBAIOT pa3BEICHUE, IPU KOTOPOM OH Hcue3aeT. XapakTep 3amaxa OLEHUBAeTCsS o 5
OanbpHOU cucTeMe.

BoinosiHenune padoTsl.
3amax ompenensiercs npu temmneparype 20° u 60° C. B konby emkocteio 250-300 mu
HamuBatoT 100 My Bojael OTOOpaHHOM MpOOBI, 3aKpbIBAIOT MPOOKOW M THIATENBHO
NEpPEeMENINBAIOT BpalllaTelbHbIM JBHKEHHUEM B TeueHUEe | MHUHYTBL. 3aTeM ONpENENIIOT BUA
3anaxa (Tabu. 2) ¥ ero HHTeHCUBHOCTD (Tabu1. 3). Pe3ynbTaTsl 3alMCHIBAIOTCS B KYpHAJL.
Ecnu MHTEHCHMBHOCTH 3amaxa TPYJHO YCTaHOBMTbH, TO IPOOY HarpeBarOT Ha BOJSHON OaHe
npu temreparype 60°C v OnpeneNsioT BU/ U €r0 HHTEHCUBHOCTH (Tabumia 2 u 3).

Tabnuna 2. Knaccudukanus 3anaxa Bojabl

Buj3ATIAXA
W CTOYHUKU ITPOUCXOXIEHU A
1. ApomarHbiii kamdopa, TBO3IMKA, TUMOH, JIABaH 1A
2. OrypeuHslii
3. IIBeTOUHBIH
4. YrieBogopOoIHBIH HEPTENPOYKTHI
5. JIekapcTBEHHBIN ¢denon u nogopopm
6. CepHUCTBIN CEpPOBOJIOPOL
7. HaBo3HBI
8. TpaBstHUCTBII JIeXxanas Tpasa
9. 3arxunbIi IIperoIas cojioMa
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10. OBomrHO# KOPHH OBOIIIEH

11. 'HUIOCTHEIN 3aCTOSBIINE CTOYHEIEC BOJIBI

12. BosoTHBIN

13. Pe1OHBIIT

14. XnopHblit CBOOOTHBIN XJIOP

15. 3emnuctoiii ChIpasi 3eMJIst

16.HeonpeneneHubIit

17. XumMuueckuii MPOMBIIUIEHHBIE CTOYHBIE BOJIBI
18. IlinecueBoit CBIPOM MoJIBa
19. TopdsiHoi Topd

20. AMMHaYHBIN

21.JlexkapcTBEHHBII

Taoauua 3. IIIkajia oueHKN HHTEHCHBHOCTH 3a1axa BOAbI

M HTEeHCUBHOCT]
b 3araxa, XapakTepucTuKa [TposiBnenue 3amnaxa
Oas1
1 3amax He OIyIAeTCs OTCYTCTBHE OILlYTHMOIO 3araxa
9 OUCHE CIaGEL 3amax cpasy He OLIyLIaeTcsi, HO OOHApYKUBAETCS PU
THIATEJIbHOM HCCIEeI0BaHUM(TIPU HArpEeBaHUM )
3 CJ1a0bIN 3amax 3aMeqaeTcsi, €ci oOpaTUTh Ha HETO BHUMaHUE
3aMETHBIN 3amax JIErKo 3aMe4aeTcsl U BbI3bIBAET
HEOJ00pUTENIbHBIN OT3bIB O BOJIE
4 OTYETJIUBBII 3amax oOpaiaeT Ha ceOsl BHUMaHHUE U 3aCTaBIsET
BO3/I€P)KAThCSI OT MUThsI
5 OueHb CUITbHBIN 3amax HaCTOJBKO CHJIBHBIH, YTO JI€aeT BOIY
HENPUTOIHOM JUIS TUThHS

3. MeTtoanyeckue peKOMEHJALMH MO TOATOTOBKe UM PadoTe HA NMPAKTHYECKUX
3aHATHAX
IIpakTnyeckas padora Ne 1
Ornpesenenne ypoBHs Iryma

B npaktudeckoit padote mpumensiercs VICTOR Illymomep mudposoii Victor 824A.
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Pucynok 1 — llymomep udpooit Victor 824A

[Iymomep 1udposoit Victor 824A npenHasHaueH sl KOHTPOJS YPOBHS TPOMKOCTH
3ByKa (IIyma) B IeJssXx Oe30MacHOCTH 30pPOBBS, MPOQPWIAKTHKH 3a00JI€BAEMOCTH M JTFOOBIX
BUJIOB 3Ko0sIorndeckoro koHTpois. CoorserctByet cranaapty IEC651 tun 2 u ANSI tun 2 ana
IIyMOMEPOB.

Iymomep mmdporoii Victor 824A obecrieunBacT MrHOBEHHBIH pe3ylbTaT YPOBHS
3BYKOBOI'O JlaBjeHUsl B jauana3oH usmepeHus ot 30 no 130 gb. DToT mymomep MMeeT JBe
B3BCIIMBAIOIINE YaCTOTHbIE Xapaktepuctuku: A u C, aBa pexuma [isi Hepuoaa
uHTerpupoBanus: 6sictpo FAST (125 mc) u meanenno SLOW (1 c¢).

[Iymomep Victor 824A mMeerT aHAIOTOBbIC BBIXOIHBIC CHUTHAJBI ITOCTOSHHOTO U
NEPEMEHHOTO HaIpsHKEHUS, MPONOPIHOHATBHOTO  pe3yabTaTy  HM3MEpPeHHs IS
rpadonoctpoutens, g MOAKIIOYSHHs aHANIM3aTOpa CHEeKTpa Widu ociuuiorpada. JlaHHbII
npuOOp TO3BOJISIET 3allOMHHATH MHHHMAJIBHBIE ¥ MaKCHMallbHbIE 3HAYEHHUS CHTHaia
(MIN/MAX), a Takxe IMeeT MHAUKAIMIO BBIXOJ]a PETUCTPUPYEMOTO CUTHANIA 33 BEPXHIOI WU
HIDKHIOIO TPaHUIIBl U3MEPSIEMOro auama3oHa. [Ipubop MMeeT 3JeKTPETHBINH KOHIEHCATOPHBIN
MHUKpO(OH, BETPO3AIIMTHBIA Kojimak MukpodoHa, Oombmmoil JKK-aucruieit ¢ aHamoroBoit
rpaguyeckod mKalod W TMoAcBeTKOW. [luTaHme nrymomepa OCYIIECTBISIETCS OT IIETOYHOU
Oatapeu Ha 9 B Tumna 6F22 unu uCTOUYHMUKA TOCTOSIHHOTO TOKa 9 B.

[Iymomep Victor 824A MoxeT HCIONB30BaThCS sl M3MEPEHUS YPOBHS IIymMa Ha
MPOM3BOJICTBE, TPAHCIIOPTE, B 00Pa30BATEIBHBIX YUPEKIECHHX, O(hHCcaX, JKUIBIX TOMEIICHHUSX.

OcobennocTn mymomepa nugposoro Victor 824A:

o [latupaspsaHsiii TUPPOBOI IUCIUIEH MIIIOC aHAIOTOBAas 1IKAJa;

o Jlunamumueckuit quamnazon: 30 ~ 130 n1b

e  Yactornsii guama3od: 31.5 ' ~ 8.5 xI'1;

e Jlnanazon uzmepenuii: 30-80 nb, 50-100 nb, 60-110 nb, 80-130 nb;

e OcHoBHas norpemHocTs: +1.5 1b (npu yposne 3Byka 94 nb, 1 kI'n);

e Pazpemenue 0.1 nb;

e YacroTHsle xapaktepuctuku: A, C;

e Bpemennsie xapaktepuctuku: Slow, Fast;

o Ilonceerka JXK-nucmes;

e Perucrpamus MAX 3nauenuii;

e Mupumkamms BBIXOJAa PETUCTPUPYEMOTO CHTHAJa 3a BEPXHIOK WA HIDKHIOKO
TPaHUILIBI U3MEPSEMOTO IUATa30Ha;
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IIpakTnyeckas padora Ne 2
Omnpenenenne ypoBHSI OCBEIIEHHOCTH

B npaktudeckoit paboTe CHOIb3yeTCsl CTPETOYHbIH H3MEePHUTeb.

Jlis  u3MepeHus OCBEHICHHOCTH pabodero MecTa CTPENIOYHBIM  JIIOKCMETPOM
HEOO0XOIUMO:

1. PacnonoxuTh nmpuOOp B TOPU3OHTAIBLHOM IIOJIOKEHUH, HAMPaBUB (POTORIEMEHT B
CTOPOHY UCTOYHUKA OCBEILICHUSI.

2. YcTaHOBUTH MOAXOMASIIYIO HACAIKY Ha (POTOIIEMEHT.

3. CHATh TOKa3aHWs, HaXXaB JIEBYI0 JHOO MpPaByld KHOMKY, B 3aBUCUMOCTH OT
cutyanuu. JleBast KHOIKA MO3BOJISIET CUNTATh MOKa3aHus ¢ HkHel mkainbl (10 30 Jlk), a mpaBast
¢ BepxHeit (ot 0 1o 100 JIk). [Tomumo 3TOr0 Y Ka)KA0W HACAJAKU CBOM KOA((UIIMEHT oclabieHus
CBETOBOI'0 MTOTOKA, TO3TOMY Ba)KHO YUUTHIBATh U ’TOT MOMEHT

Taxke Mpu MCIONH30BAHUKM W3MEPUTEINS BBl JIOJKHBI YYUTBHIBATH HECKOJBKO Ba)XKHBIX
TpeOOBaHUI:

*  Ha (OoTORIEMEHT HE N0JKHA Na/laTh TEHb;

* mepen paboTOM CTpenka JOHKHA HaXOJUTHCS Ha HYJE, €CJIU 3TO HE TakK, C MOMOIIBIO
KOPPEKTOpa yCTAaHOBUTE €€ Ha HYJIEBOE MOJIOKEHHE (ISl STOTO OHATOOUTCS OTBEPTKA);

*  HCTOYHUKH OHJIEKTPOMArHUTHOTO W3ITy4YEHUS, HaXOJIsIIHecs BOIM3M JIOKCMETpA,
MOTYT CO3/1aBaTh IIOMEXH, & COOTBETCTBEHHO H TIOTPEIIHOCTH B H3MEPEHUSX, IMMOITOMY
TpeOyeTcs yopaTh UX Ha BpeMs 3aMEPOB;

* eCIIM C YCTaHOBJICHHBIMH HAacCaJIKaMH OCBEUICHHOCTb, OTOOpakaemas Ha TabIIo,
meHee 30 JIk, HEoOXOAMMO CHATH HACaJKd U HCIOJIB30BAaTh H3MEPHUTENb C OTKPBITHIM
($OTORIIEMEHTOM.

Pucynok 2 — JIrokemetp F0-116

IIpakTnyeckas padora Ne 3
Ompenenenne HAIPSHKEHHOCTH AIIEKTPUYECKOTO MO

B pa6ote npumensiercst usmepurens CT-01.

W3meputenb BBINOTHEH B BHUJE MOPTATUBHOTO MpUOOpa C aBTOHOMHBIM IHUTaHUEM.
KoHCTpyKTHBHO  M3MepHTENb COCTOUT u3 npeoOpa3oBares HaPsHKEHHOCTH
AIEKTPOCTATUYECKOTO TI0JisA, OJoKa yNpaBiIeHHWS W UHIUKAIMU U CETEBOTO OJIOKA MUTAHUSI.
(pucyHoxk 3)

OCHOBHBIM JIEMEHTOM Omoka  mpeoOpa3zoBaHUS SIBIISIETCS MOJYIIATOP,
MIPEACTABIISIIONTU N co00l MeTaTMYeCcKyIo MJIACTUHKY (;terrecTok MOJIYJISITOPA),
ACUMMETPUYIHO 3aKPETIICHHYIO Ha OCH  BpAIlEHUS MUKPOIJICKTPOABUTATENSI U
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JIEKTPUYECKU HU30JIMPOBAaHHYIO OT OCH jBurarens. IIpu BpamjeHuum Jiernectka MOAYJIATOpa B
OIHOPOAHOM 3JIEKTPOCTATUYECKOM II0JI€ IOTEHIMAJ JICNIECTKa MOIYJIATOPAa OTHOCHUTENIBHO
3€MJIM U3MEHSIETCS 110 CUHYCOMJAJIBHOMY 3aKOHY C YacTOTOM, pPaBHOM YacTOTE BpallCHUS
JernecTKa, a aMIUITyZJa 3TOr0 IEPEMEHHOIO MOTEHIHUala IPONOPLUUOHAIBHA IPOCKIHUU
HaIIPSDKEHHOCTH  JJIEKTPOCTATUYECKOTO  IOJISI  Ha  IUIOCKOCTh — BpalleHus. IlepemeHHBbI
NOTEHLIMA] 4Yepe3 CKOIb3AIUMM KOHTAaKT IiepefacTcs Ha BXoj mnpexycwinrens. Yacrora
monyisauuu Fm=35 TI'n, mnopnepxkuBaercs IOCTOSIHHOM IIyTeM CTaOMIM3alMM  CKOPOCTH
BpAILlEHUsI MHUKPOIJICKTPOABUIATENs € IOMOIIBIO 3JIEKTPOHHOTO PErYJISITOPa CKOPOCTH.

bnok npeoOpa3oBaHus BBINOJHEH B BHJIC BEIHOCHON aHTEHHBI M MOXKET MOJIKIIOYATHCS K
0JI0KY yIIpaBJIEHHs U UHIMKALMN HEIOCPEICTBEHHO C IIOMOIIBIO pa3beMa.

biiox ynpaBieHMs M MHAMKAUUU HUMEET BCTPOCHHBIM MUKPOIIPOLECCOP U pa3MEIleH
B KOpIIyCE W3 AJIOMHUHHMEBBIX CIUIABOB, HA KOTOPOM PAaCIIOJIOKEHBI JIEMEHTHI yIIPaBICHUS U

WHIUKAIMK (CM. PUCYHOK 3).
|=%D
1
! —— 5

¢T-01 N

W

MamepuTens
BNeKTPOCTaTUYecKoOra 7
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MEE
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(©)@)E)

(=)o) (#)

= — 9

1 - MmontynsTOD;
2 - mpeoOpa3oBaTelb HAMPSHKEHHOCTH MIEKTPOCTATHIECKOTO TIOJIS;
3 - pa3beM ¢ HaKUIHOM raiiKoM;
4 - TymOnep BkItOueHHS U BbIKItoueHus HanpsokeHus: [IMTAHUE;
S - pa3zbeM A1 MOJKITIOUEHHSI CeTeBOT0 OJI0Ka MUTAHUS;
6 - JKUJKOKPUCTATUTMICCKAN HHIIUKATOD;
7 - nuiieBas naHesnb OJ0Ka yIpaBlieHHs U UHIAUKAIUHY;
8 - rudOkas rIeHOYHAas KJIaBUATypa;
9 - KpBIlIKa OTCEKa aBTOHOMHOT'O UCTOUHUKA MTUTAHHUS.
Pucynok — Msmenpurens CT-01

IIpakTuyeckas padora Ne 4
Omnpenenenre THTEHCUBHOCTH BO3/ICHCTBUS 3JIEKTPOMArHUTHOTO TOJIS

B paborte ucmonp3yercsi M3MEpHTENbh YpPOBHS d3JeKTpoMmarHutHoro ¢ona ATT-2592.
[TopraTuBHBI NpUOOp, NpPEAHA3HAYCHHBIM [ OE30MaCHOTO HU3MEPEHHS XapaKTEePUCTUK
AIIEKTPOMArHuTHOTO (hoHa (TOJIS) M3OTPOIHBIM METOJIOM, CHaOXKeH 3-KaHAJIbHBIM JIATYHKOM,
MO3BOJIAIOIIMM IPOBOAMTH M3MEPEHHUS OJHOBPEMEHHO IO TpeM ocsaM: X, Y, Z; U3MEpeHHe
HaIpPSHKEHHOCTH AekTpudeckoro moys 20 MB/M...108 B/M, HanpsskeHHOCTH MAarHUTHOTO TTOJIS
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53 MKkA/M...286.4 MA/M; oToOpaskeHHE TEKYIIEro, MAKCUMaIbHOTO, CPEAHETO M MAaKCUMAaJIbHOTO
CpPEeIHEro 3HA4YCHHMS; MaMATh Ha 99 u3Mepenuii; nutanue 9 B; rabaputabie pazmepsl 60x60x237
MM; Macca 200 T.

Pucynok 4 — M3meputenb ypoBHS 3jIeKTpoMarHuTHoro gpoxna ATT-2592

OTO mMOpTAaTHBHBIA TpUOOp, TpenHa3HAYEHHBIA Ui  O€301MacHOr0  HM3MEpPEHHS
XapaKTEPUCTHUK JIEKTPOMArHUTHOro (oHa (IoJisl) U30TpOonHbIM MeToioM. [Tpubop cHabxeH 3-
KaHAIBHBIM JJATYUKOM, MTO3BOJISIONIMM MTPOBOIUTH U3MEPEHHS OJJHOBPEMEHHO I10 TPEM OcsiM: X,
Y, Z. IIpubGop MOXeT NpUMEHATbCS JJI U3MEPEHHsI U3IYyYeHUH co3aBaeMbIX OeCIPOBOIHBIMU
cpeactBamu  cBsizu (CW, CDMA, DECT, GSM), paaguoctaHiuusiMy, OecnpOBOIHBIMU
yerpoiictBamMu Wi-Fi, MUKpOBOJIHOBBIMU I€4aMH, TEIEBU30paMH M MOHUTOPAMHU, CKPBITBIMU
UCTOYHMKAMH CHTHaJla W JPYIUMH HWCTOYHHKAMH BBICOKOYACTOTHBIX 3JEKTPOMArHUTHBIX
U3ITy4EeHUH.

TexHnuyeckue XapaKTePUCTHKHU:

e Meron u3MepeHus: U30TPOIHbBIN

e JlaTumk 3-X KaHAIBHBIN

e Jluanason yacrotr 50 MI'm...3,5 1T

e Jlunamuueckuit quanazod 75 nb

o Epununer msmepenus: MB/m, B/m, MkA/M, MA/M, MKkBT/M?, MBT/M?, MKkBT/cM?

o Jlnana3zoH U3MEpEHUH:
HaNpsHKEHHOCTH AnekTtpuueckoro mons 20 mMB/M...108 B/M ¢ paspemenuem 0.1 mB/wm;
HaNpsHKEHHOCTH MarHuTHoro mnons 53 MxA/M..286.4 MA/M c¢ paspemenueMm 0.1 MxA/M;
mI0THOCTH ToToka ’Hepruu 0 MxB1/Mm2...30.93 B1/M? ¢ pazpemenunem 0.001 mxBT/M?;

e OtobpaxkeHue TEKYIIEro, MaKCUMAJIbHOTO, CPEJHEr0 M MaKCHUMAaJbHOTO CpPEIHETrO
3HAa4YEeHUs

o YacroTa quckpeTu3anuu 2 pa3a B CEKyHIY

e ABTOBBIKJTIOUEHHE Uepe3 15 MuHyT

e 3BYKOBOH CHTHaJ P MPEBBILICHUN NPEAETHHO JIOMYCTUMOTO YPOBHS

4. MeToanyecKue peKOMeH/IallMH 110 BbINOJHEHNI0 KOHTPOJIbHOI padoThl

KontponbHast padoTta ogHa u3 GopM NMPOBEPKU U OLIEHKH YCBOCHHBIX 3HAHUH, a TaKkKe
noiaydeHuss HH(opManuu o0 YpOBHE CaMOCTOSATEIBHOCTH M aKTHUBHOCTH OOYyYaroIUXCH.
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KonkperHsie (GpopMbl KOHTPOJIBHBIX PabOT, MepeueHb KOHTPOJBHBIX 3aJaHUi, TPeOOBAaHUS K
odopmiienuro pazmernieHsl B OJIOC MAY.

KonrponbsHast pabora mpeaycMaTpuBaeTcs IMOCIE HM3YYCHHs ONPEIEeNIEHHOrO pasferna
(pa3nenoB) MUCUUIUIMHBI M TPEACTaBIseT CcOOOW MUCBMEHHYIO paboTy, BBINOJIHEHHYIO B
COOTBETCTBUHU C 3a/IaHUSMU.

BrinonHenue KOHTPOIBHOM pabOThI MO3BOJISIET YCBOUTH OTHOIICHUS MEXKIY MOHSATUSMU
WM OTACIIbHBIMU DPA3eiaMH TEMbI, 3aKPEHUTh TEOPETHUUYECKUE 3HAHUS, Pa3BUTh TOTOBHOCTH
UCIIONIb30BAaTh  MHJWBHUIYaJbHBIE CHOCOOHOCTH ISl pelIeHUs MNpOo(ecCHOHATbHBIX H
UCCJIE0BATEIbCKUX 3a/1au.

Kontponbnass pa®oTa BBINOJMHSETCS B BHJIE NHCbMEHHBIX OTBETOB Ha BOIPOCHI,
BbIOMPAEMBIX COIJIACHO BAPUAHTY.

Bapuanrl

1.KeM BriepBbIe OBLIIO BBEJAEHO MOHATUE «MOHUTOPUHT OKPYXKAIOLIEH CPeab»?:
a) P.Mannom 6) B.1.Bepnanckumr) B.H. CykaueBbim?
2.YKaxuTe NpaBUIbHbBIN(E) OTBETHI.
Bxmaasrt BMO:
a) BO3TJIaBWJIA KAMITAHUIO 110 TPEAYNPEXKICHUIO MOCIEACTBUN O MOBBIIIEHHBIX KOHIIEHTPAIUIX
MAapHUKOBBIX TA30B
0) ueHHbIH BKJIaJ B BEHCKyI0 KOHBEHIIMIO 00 OXpaHE O30HOBOrO CJOsiM €e MOoHpealbCKui
npoTtokoia 1985 rona
B) TMPOEKT I10 MCCIICIOBAHHUIO TPOITMYECKOH 30HBI OKeaHa M III00aJbHON aTMOC(Eephl B paMKax
BceMupHoii mporpaMMbl HcceI0BaHUM KIMMATa.
I') IPOEKT I10 MPEJOTBPAILECHHUIO 3arpsi3HEHUI OKpY KaIoLIel cpeibl OIACHBIMU OTXO0JIaMU
1) CO3JaHME TI00ATbHON THUAPOJIOTMYECKON CeTH JUIsi MOHUTOPHHIa KauecTBa BOJA U OLICHKH
BOJIHBIX PECYPCOB.
3. laiite mosicHeHHEe «0TOOP MpoO BO3yXa MO ILIMOBBIM (paKeaoM».
4.]laliTe onpeeNIeHuEe MOHATHIO « DKOJIOTUYECKUA MOHUTOPUHT Y.
5.MoHUTOpPHHT aTMOC(EPHOTO BO3yXa: NEPEUUCIUTE KATETOPUH, TOIpa3iesieMble [0 CTEIIeHH
CpPOYHOCTH mojydaeMor uHpopmaruu. JlaiiTe kpaTkue mnosicHeHus. [laiite npyroe Ha3BaHHe
¢boHOBOrO MOHUTOpUHTA. YUTO OH XapaKTepHu3yeT

Bapmuanr 2
1.Kewm BriepBbIe OBLTO BBEJIEHO TIOHSATHE « SKOJIOTUYECKUI MOHUTOPHHI Y.
a) K.JIunneem 6) B.H. Cykauesim 1) FO.A HU3zpasrnem?
2.Pacumdpyiite abopesuatypy «bAIIMoH». Ilens BATIMoH.
Kakue BbI 3HaeTe 61ocdepHble 3alI0BETHUKH, HaXois1uecs: Ha Teppuropuu PO?
3.KpaTko oxapakTtepu3yiiTe UMIIaKTHBII MOHUTOPHHT.
4 IlpuBenute 6JI0K-CXeMYy MOHUTOPHHTA.
5.Pacummdpyiite ab6pesuarypy «I'CMOC». OcnoBHas 3agaua '[CMOC.

Bapuanr 3
1. Tlo xakuM NMpUHLIKIIAM KJIACCU(DULIUPYIOT SKOJIOTUYECKHIT MOHUTOPHHT (TI€PEUHCIUTD)
2. JlaiiTe mosiCHEHHE «OTOOP MPpo0 BO3yXa MO/ IBIMOBEIM (PaKeIoM»
3. Pacumudpyiite ab6peBuatypy «I[IUTAID». Kakue cpenpl HaOmOA€HUN SABIAIOTCA
NPUOPUTETHBIMU B 3TOH ITporpamme?
4. MOHUTOPUHT aTMOC(EpPHOIr0 BO3JlyXa: MEPEUUCIUTE 3arpsi3HAIOIINE BEIIECTBA, OUIeKAaIe
KOHTPOJIIO B TOPO/IE
5. Bribepute BepHbIE OTBET(bI).
HaOnroeHus 3a cocTOsTHIEM aTMOC(EPHOTO BO3/yXa MPOBOISTCS B paliOHAX:
a) TOKAJIbHBIX 0) UMITAKTHBIX B) (OHOBBIX T) PETHMOHAIBHBIX
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Bapmuanr 4
1. Kakue BUIBI HKOJOTHYECKOTO MOHHTOpWMHTa BbI 3Haere? Kakoi(ne) sKoJOrHYeCKHid
MOHHUTOPHHT(M) OTHOCUT(SAT)CS K KJIacCCU(PUKAIMU «I10 Maciitadam HaOMIOJCHUH W CTENneH!
0000611eHusT nHOOpPMAITUN»?
2. Pacumdpyiite adb6pesuatypy «'CMOCy. 'maBnas uens 'CMOC.
3. MonutopuHr atmMoc(epHOro BO3AyXa: MEPEUYUCIUTE KaTEropuH, IMOApa3JeisieMble IO
CTETIeHU CPOYHOCTH IMoSTydaeMoil napopmarnuu. Jlaiite KpaTKue MOsICHEHUS!.
4. aiite BepHbIid oTBeT(bI). Kakas moicucteMa MOHUTOPUHTA KIIACCU(DUIUPYETCS 10 TPUHIIUITY
«OCTpOTA U TII00ATBHOCTD TPOOIEMBI»?
a)MOHHUTOPUHT OKeaHa 0) MOHUTOPHUHT O3HOC(epbl  B) (DOHOBBIF MOHHUTOPHHI T )MEIUKO-
OMOJIOrN4EeCKU MOHUTOPUHI?
5. Beibepute BepHbie oTBeT(bl). HaOmiomeHust 3a cocTossHUEM aTMOC(EpHOro  BO3AyXa
MPOBOJISITCS B pailOHAax: a) JOKAIBHBIX 0) UMIAKTHBIX B) (DOHOBBIX T) PETHOHAIBHBIX.

Bapuanr S

1. Kakoti(1e) 5KOIOTHYECKU MOHUTOPHHT(M) OTHOCUT(SAT)CS K KIaccu(UKAUU «HAOIIOACHUS
32 OCHOBHBIMH COCTABJISIFOIIIMMHU Onochepsn»?

2. Jlaiite npyroe Ha3BaHUE OHOBOTO MOHUTOPUHTA. UTO OH XapakTepuszyer?

3. Pacmmdpyiite ab6peBuarypy «AHKOC». ly1g yero npeqHazHadyeHa qaHHas cuctema?

4. Jlna Kakux Lenedl mnpeaHasHaueH PEernoHalbHbI MOHUTOPUHI? OOBEKTHI PETMOHAIBHOTO
MOHUTOPHHTA.

5. YKaxuTe NpaBUIbHbBIN(E) OTBETHI.

Bxmaasr BMO:

a) BO3IVIaBUJIA KaMIIaHUIO [0 TMPEAYNPEKICHHUIO MTOCIEACTBUI O MOBBIIICHHBIX KOHIIEHTPALUIX
MapHUKOBBIX T'a30B

0) NeHHBIA BKJIAJ B BEHCKYI0 KOHBEHIIMIO 00 OXpaHE O30HOBOrO CJIOSiU e¢ MOHpeanbCKUi
npoTtokoia 1985 rona

B) IPOEKT I10 UCCIIEJOBAHUIO TPONUYECKON 30HBI OK€aHa M riIo0anbHON aTMoc(epsl B paMKax
BceMupHO# nporpamMBbl UCCIEA0BAaHUM KIIMMaTa.

T') IPOEKT 110 MPEJOTBPAIIECHUIO 3arpsi3HEHUI OKpY’KaloLEel Cpeibl OMTACHBIMU OTXOJaMHU

1) cO3aHKe II100aTbHON TUAPOJIOTMYECKONW CEeTH Ul MOHUTOPHMHIA KauyecTBa BOJAA M OLIEHKU
BOJIHBIX PECYPCOB.

3. MOHHUTOPUHT aTMOC(EPHOrO BO3/1yXa: MEPEUUCIINTE 3arpsA3HsIOIIME BELIECTBa, MMOAIeKalue
KOHTPOJIIO B TOpOJIe

5. prmmBLIe H UHAUBUAYAJBHBIC KOHCYJ/IbTAllMU

CnoBo «KOHCyJbTallUs» JIATUHCKOTO IPOUCXOXKIACHMS, O3HAYaeT «COBELIaHHEY,
«00CyXIEeHUEeY.

KoHcynpTanum npoBoIuTCs B CAEAYIOMUX CIy4asX:

- KOrja HEeoOXOJMMO MOAPOOHO PacCMOTPETh MPAKTUYECKHE BOMPOCHI, KOTOPHIE OBLIH
HEI0CTaTOYHO OCBEIIEHBI UM COBCEM HE OCBEILEHBI B POLIECCE JIEKIIHH;

- C LEJNbI0 OKa3aHWs KOHCYJIbTaTMBHOW IIOMOIIM NPU TMOATOTOBKE K IMPOMEXYTOUHOM
aTTecTallld, y4acTHIO B KOHPEPEHIIUH U JIp.);

- ecnu oOyuyaromemycss TpeOyeTcss MOMOIb B PEIIEHHH CIOPHBIX WM MPOOJIEMHBIX
BOIPOCOB BO3HHMKAIOUIUX IIPU OCBOCHUHU AUCLIUTIIIHBIL.

Wnast Ha KOHCYJIBTALMIO, HEOOXOAMMO XOPOLIO MPOAYMAaTh BOIPOCH], KOTOpbIE TPeOyIOT
pa3bsicHeHusl. B uacTHocTH, eciu 3aTpyJHEHHE BO3HHUKJIO MPH H3YyYEHUH TEOPETUYECKOTO
MaTepHalia, TO KOHKPETHO YKaKHUTE, YTO BaM HEMOHATHO, HAa KaKOH M3 MYHKTOB O0OOOIIEHHBIX
IJIAHOB BbI HE CMOTJIM CAMOCTOSITEIbHO OTBETUTb.

Ecnu ke 3aTpyAaHeHHE CBA3aHO C peIIeHHEeM 3aJaud Wi O(QOpMIIEHHEM OT4eTa O
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nabopaTopHoOil paboTe, TO HAa30BUTE ATAIl PEUICHHUs, Yepe3 KOTOPBIA HE MOIJIM MepellarHyThb,
WIN TpeOOBaHHUE, KOTOPOE HE MOKETE BBIIIOJHUTb.

5. MeToauyeckne peKOMeH/ AU 10 OPraHU3AIUN CAMOCTOSITEIbHOI PadoThI

VYcmentHoe  OCBOGHHE  KOMIIETCHIMH, (OPMHPYEMBIX  y4eOHOW  JUCIUTUIMHOM,
[peJIoiaracT ONTUMAIbHOE UCII0JIb30BAHUE BPEMEHHU ISl CAMOCTOATEILHONU PabOThI.

CamocTosiTenbHas paboTa 00ydarolerocs - AeATelbHOCTh, KOTOPYIO OH BBIMIOJIHAET 0e3
HEINOCPEACTBEHHOIO y4YacTHsl MPENoJiaBaTelisi, HO M0 €ro 3aJaHuio, MOJ €ro pyKOBOJCTBOM U
HabmoienuemM. OOyuarouiics, 00agaonil HaBIKAMU CaMOCTOSITEILHON PabOThI, aKTUBHEE U
r1yOke ycBauBaeT y4eOHbIl MaTepuall, OKa3bIBaeTCsl JIydlle MOArOTOBIEHHBIM K TBOPUYECKOMY
TPYAY, K CaMOOOPa30BaHUIO U MIPOJOHKEHHUIO O0YUECHHUS.

CamocrosrenbHas paboTa MOXKET ObITh ayTUTOPHON M BHEAyIUTOPHOMU. [ paHuIIbI MeX Ty
STUMU BUAaMU pabOT OTHOCUTENbHBI, @ CAMU BUJIbI CAMOCTOSITENIbHOIN pabOThI IepeceKaroTCsl.

AyIuTOpHas caMocTosITeabHas paboTa OCYIIECTBIISCTCS BO BpeMs IPOBEACHUS YUEOHBIX
3aHATUN N0 TUCIHUILIMHE (MOAYINIO) IO 33/IaHUI0 MpenoaaBaTesnsi. Bkitodaer B cebs:

- BBITMIOJIHEHUE CAMOCTOATEIBHBIX PA0OT, y9acTHE B TECTUPOBAHHH;

- BBITIOJIHEHUE KOHTPOJBHBIX, MPAKTUYECKUX U JTa00PATOPHBIX padoT;

- peuieHHe 3a7a4 W YHpPaXHEHWH, COCTaBIeHHE TpadUUecKux H300paKeHHH (cxem,
JIarpaMm, TaOJIuIl U T.11.);

- paboTy CO CIIPaBOYHOM, METOIMYECKOM, CIICIIUAIBHOM JIUTEPATYPOii;

- ohopMJIEHHE OTYETa O BHITIOJHEHHBIX padoTax;

- IOATOTOBKA K IUCKYCCHUH, BHIIIOJIHEHUS 3aJaHUI B JIEJIOBOM UIpE U T. 1.

BreaynuropHas camocrosTenbHas paboTta (B OmOmmoreke, B jabopatropun MAY, B
JIOMAIIIHUX YCJIOBUSX, B CIIELUAIbHBIX MOMELIEHUSAX Ui CaMOCTOSATENbHONU paboTel B MAY u
T.1.) SIBJISETCS TEeKylIel o0s3arenbHON paboTON Haa y4eOHBIM MaTepuaioM (B COOTBETCTBUU C
pabouyeil mporpamMmoi), KOTOpas HE IpeaIoyiaraeT HENOCPEACTBEHHOIO U HEIPEPBIBHOIO
PYKOBOJICTBA CO CTOPOHBI ITPEMoJaBaTells.

BueayauropHast caMocTosiTenbHast padoTa Mo JUCHMIUIMHE MOXKET BKJIKOYATh B CeOsI:

- TMOATOTOBKY K ayAHTOPHBIM 3aHATUSAM (JIGKIHSIM, TPAKTUYECKUM 3aHSATHUSM,
71ab0paTOpHBIM paboTaM U Jip.) U BINOJIHEHHE HEOOXOUMBIX JIOMAIIHUX 33JaHUM;

- paboTy HajJ OTIEIbHBIMH TE€MaMH JUCHUIUIMHBI (MOIYJs), BBIHECEHHBIMH Ha
CaMOCTOSITENIbHOE U3yYEHHE B COOTBETCTBUHU C paboueil mporpamMmoii;

- IpopaboTKy Marepuaia U3 MEepeyHs OCHOBHOM W JIOTIOJIHUTENBHON JMTEpaTyphl IO
JTUCIUIINHE, 10 KOHCIIEKTaM JIEKIINH;

- Jpyrue BUJbl CAMOCTOSITEIHONU PaOOTHI.

CopepxaHve  CcaMOCTOSITENIbHOM — paboOThl  ompexaenseTcss padbodeil  mporpaMMoit
TUCIUIUIMHBL. 3aJaHus ANl CaMOCTOATEIbHOM pabdOThl UMEIOT YEeTKHE KalleHAApHBIE CPOKHU
BBITIOJTHEHMS.

BeinmonHenue m000ro BUAa CaMOCTOSATENBHOW palOOTHI IMpeNnojaraeT IMPOXOXKIECHUE
00y4aromuMCcs CIEIYIOINX 3TAIOB!

1. Onpenenenue 1eau CaMOCTOSITEIbHON pabOTHI.

2. Konkperu3zanus no3HaBaTeabHOM (TpoOIEeMHON WM TPaKTHUECKON ) 3a0a4u.

3. CaMOOIIeHKa TOTOBHOCTH K CaMOCTOSATENBHOM paboTe MO peIleHHI0 MOCTAaBICHHOM
WJIU BEIOpAHHOM 3a1a4M.

4. BpiOop afiekBaTHOTO crioco0a AEUCTBUI, BEIyLIEro K pelieHuto 3a1aun (BeIOOp myTeit
Y CPEJICTB JIJISl €€ PEIICHUS).

5. [InanupoBanue (CaMOCTOSTENFHO MM C TOMOIIBIO MPENOaBaTeNst) CaMOCTOATEIbHOM
pabOTHI TIO PEIICHUIO 3a/1a4H.

6. Peanmu3zarust mporpaMmbl BHITOJTHEHUSI CAMOCTOSITENIbHOW PaOOTHI.

7. CaMOKOHTpOJIb BBINOJIHEHUSI CAMOCTOSITENILHOM pPa0OThHI, OLIEHMBAHHME MOJIYYEHHBIX
pE3yJIbTaTOB.
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8. Pednexcus cobcTBeHHON yueOHON AEATEIBHOCTH.

PadoTa ¢ HAy4YHOM M Y4eOHOli JuTeparypoii

Pabora ¢ y4eOHOH M HaydyHOW JHUTEpaTypod SBISIETCS TJIAaBHOW  (opmoid
CaMOCTOSITENILHON paboThl M HEOOXO0UMa MPH MOATOTOBKE K YCTHOMY OIPOCY Ha CEMHUHAPCKUX
3aHATUAX, K KOHTPOJIBHBIM paboTaM, TECTUPOBAHUIO, 3a4ETY.

B miporiecce paGoThl ¢ y4eOHOM U HAYYHOU JTUTEPATYPOM CTYIEHT MOXKET:

-JiefaTh 3alKucy MO X0y YTEHMs B BUJIE MPOCTOrO WM Pa3BEpPHYTOro IjiaHa (Co3/1aBaTh
NepeYeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B ICTOYHHKE),

- COCTaBIISATh TE3UCHI (LIUTUPOBAHME HaMOOJee BaKHBIX MECT CTaTbU WM MOHOTpaduu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIEHUE OCHOBHBIX BOTIPOCOB PaOOTHI);

- cO3/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI, KOTOPHIE).

Br10paB HYKHBII HCTOUHHK, CIIEAYeT HATH MHTEPECYIOLINI pa3/ien 10 OrJIaBICHUIO UITH
an(aBUTHOMYYKa3aTelllo, a TaK)KEe OJHOMMEHHBIA pa3fesl KOHCIEKTa JISKIMA WX y4e0HOTO
nocobus. B crnydae BO3HUKIIMX 3aTpyAHEHUH B MOHHUMAaHMM Y4eOHOTO MarepHualia Cienyer
0o0paTUTBhCS K JAPYrUM HMCTOYHHUKAM, TJIE HM3JI0KCHHE MOXKET OKas3aTbcs 00Jiee JTOCTYITHBIM.
HeoOxonumMo oTMeTHUTh, 4TO paboTa ¢ JIUTEpaTypoil HE TOJIBKO IMOJI€3Ha KaK CPeACTBO Oolsee
NIyOOKOTO W3YYeHHsI JIOOOW JUCHUIUIMHBI, HO W SBIISCTCS HEOTHEMJIEMOH YacThIO
pohecCHOHANBHOM AeTENbHOCTH Oy IyIIEro BhIMTYCKHUKA.

MeToanuyeckue peKOMEeHAAUMH K U3YYEeHUI0 TeM JUCHHUIIIMHBI
Tema 1. CTpyKTYypa 3K0JOIrM4€CKOr0 MOHUTOPUHTA
enu, 3anaun, MOHATHS, OTPEeNIeHUs], O0BEKThI SKOJIOTMUYECKOTO MOHUTOPUHTA.
Knaccugukamus cuctemM S5K0JIOTHYECKOTO MOHUTOPUHTA.
MeTtoauyecKkue peKoOMeHAalNHU:

OOyuaromuiicst T0HKEeH MOHATh, KaKyr0 HH(OPMAIIMIO TTO3BOJISET MOAy4YaTh IJI00aibHAas
CUCTEMa IKOJIOTUYECKOTO MOHUTOPHHTA, HAa UYTO YKA3bIBAIOT PE3yJIbTaThl MOHUTOPHHIA U KaKHe
ATalbl BKIIIOYAET B C€OS SKOJOTUYECKHA MOHUTOPHHT. [IOCTOSHHBII MOHHTOPWHT JISKUT B
OCHOBE (DYHKIIMOHMPOBAHUS KaJaCTPOBBIX CHCTEM, T'€OMH(OPMAIMOHHBIX CHUCTEM, a TaK¥Ke
DKOCHCTEMHOTO aHaim3a. JlaHHbIE OSKOJOTWYECKOrO MOHUTOPHHTA HCIIOJIB3YIOTCS —TPH
IPOBEIEHUN OIKOJIOTMYECKOM HKCHEepTH3bl (HAampumep, JUIsl OLIEHKH BO3JEHCTBHS Ha
okpyxkarotyto cpeny (OBOC)), sx010ru4eckoro ayJiuta u B JpYrux CMEKHBIX 00JIaCTsIX.

Bomnpocel 11 caMOnIpoBepKH:

1.Yrto Takoe sKoN0ruuecKuii MOHUTOPUHT? J{aliTe COBpeMEHHOE OIpeieIeHHE.

2.Bbiienure 1enu U 3aJjauu 3K0J0rMYECKOr0 MOHUTOPHHTA.

3.Urto Takoe 3arpsizHeHUe? Bupl 3arpsa3HeHu OKpYKaIOIIEH CpeIbl.

4.]JlaiiTe KpaTKyH0 XapaKTEpUCTHKY CHCTEME JKOJOormdeckoro HopmupoBanus. Kakue
BBIJICIISIIOT TPYIIITBI DKOJIOTHIECKUX HOPMATHBOB?

5. Kakwue 3aiaun pernraer MOHUTOPUHT?

Tema 2. Opranuszanus rocyapCcTBeHHOM CJIy:KObI HA0JI0IeHNH 32 COCTOSTHUEM
OKPY KAaK0LIeH NPUPOAHON cpeabl
I'moGanbHas cucrema MmoHuTopuHra okpysxkatoiieit cpeasl ('CMOC).Equnast
rocyJapcTBEHHas cucTeMa 3kosorudeckoro Mmonutopunra (EI'COM). 3anaun, GyHKIum.
MeTtoauyeckue peKOMeHAAlNHU:

[Tpu n3ydeHun TeMbl 00y4JarOUIMiCs JOHKEH 03HAKOMUTBCS C CUCTEMOM HAllMOHAJIBHOTO
MOHMTOPHMHTA, C TOCYJAapCTBEHHBIMU CTPYKTYpamH, KOTOpbIE €ro o0OeclneyuBaroT, KaKUM
OpraHM3alUsIM BMEHSETCS HKOJIOIMUECKUH MOHHUTOPUHI WM KOHTPOJb HAa PETMOHAIBHOM
ypoBHE. JIOKanbHBIN IKOJOTUYECKUI MOHUTOPUHT — Ba)KHAsl COCTaBHAs 4acTh MO OpPTraHU3alUU
EI'COM — a10 opranuszanuss 9 MOHUTOPMHIAa MCTOYHUKOB aHTPOIOI€HHOIO BO3IECHCTBHS Ha

53



OKPYXKaIoIlyI0 IPUPOJHYIO Cpeay (JIOKaJIbHOTO MOHUTOPHUHIA).
Bonpocs! 111 camonpoBepku:

1.HazoBuTEe OCHOBHBIE MPUHIUIBI OPraHU3aALMU TOCYJAPCTBEHHOTO MOHUTOPUHIA
OKpYKarollen cpelibl (rocy1apCTBEHHOIO SKOJIOIMYECKOT0 MOHUTOPUHTA).

2.Pacudpyiite abopesuarypy ETDCM.

3.Ilepeuncnure rocynapCTBEHHbIE CTPYKTYphI, BXOJAIINE B CHCTEMY HAIlMOHAIBHOTO
MOHUTOPHHIA OKPYKAIOIIEH CPEMBI.

4.Kakue opraHu3aliy OCYIIECTBISIOT HKOJIOTMUECKUA MOHUTOPHUHI HAa PETHOHATHLHOM
ypoBHE?

5.Ilepeuncnure OCHOBHBIC 33/1a4H, BBIMOJIHSIEMbIE Ha3eMHBIMU CIY>KOaMU HaOIOACHUS
Ha PErMOHaJIbHOM YpPOBHE.

6. JlaliTe ompeAcieHUIO TMOHITUIO «IOKAJIbHBIH MOHUTOPUHI»? ONUIINTE CUCTEMY
HKOJIOTMUYECKOTO KOHTPOJIS AJIs JIOKAJIbHOTO YPOBHS.

Tema 3. MOHUTOPHUHT aTMOC(EPHOro BO31yXa
Opranu3zanys HaOJMIOIEHUI U KOHTPOJIS 3arpsAi3HeHU B aTMoc(epHOM Bo3nyxe. DOHOBBIN
MOHHUTOPHHT. IMITaKTHBIA MOHUTOPUHT. MOHUTOPUHT HCTOYHUKOB 3arpsizHeHust. [locTel
HaOJII0ICHUH.
MeTtoauyeckue peKoOMeHAaANHU:

1. TocymapcTBeHHasi cucTeMa Ha0JIOeHMi M KOHTPOJSA  3arpsi3HEHHUs
aTtMoc(epHOro Bo3ayxa — cucrteMa HaOIIOJIEHUI 32 COCTOSIHUEM aTMOC(EPHOTO BO3ayXa, €ro
3arpsA3HEHUEM M 32 TPOHMCXOJSAIIMMH B HEM TNPHUPOIHBIMU SIBICHHUSMH, a TaK)Ke OLCHKA M
MIPOTHO3 COCTOSIHUSA aTMOC(EpHOTo BO3/1yXa, €ro 3arps3HEHHUS.

OcHoBable 3amaun  OOIIETOCYIApCTBEHHOW CHCTEMbI HAONIOACHHUS H  KOHTPOJIS
atmocepnoro Boznyxa (OI'CHK)

1. HaGmroieHue 3a ypoBHEM 3arpsisHEHUsT aTMOC(HEPHI U pacIipe/ielIeHueM 3arpsisHUTEIeH
BO BPEMEHHU U MPOCTPAHCTBE U UX KOHTPOJIb, BBISIBIIEHUE U KOHTPOJIb HICTOYHUKOB BHIOPOCOB

2. ObecnieueHre 3aMHTEPECOBAHHBIX OPTaHU3AIMN CHCTEMATHYECKOW U DKCTPEHHOU
uH(popMaleli 00 W3MEHEHUW YpPOBHS 3arps3HeHus aTMmochepbl, a TakKe MPOrHO3aMU H
NPEIYIPERACHUSIMHI O BO3MOXKHBIX H3MEHEHUSX ITHX YPOBHEH

OPFrAHMSALMOHHO-CTPYKTYPHAA CXEMA
MOHUTOPUHIA SArPASHEHWUA ATMOC$EPHOIO BO3OYXA

Pesynkrathl rocyaapcTBEHHONO MOHMTOPMHIa 3arpAsHeHua AB npeqocTaBnATCA opraHam rocyaapc TBEHHOM
Bnactv P® u cybrwektos PP, nonHOMOYHLIM NpeacTaeuTenam NpesnaeHTta PP B cpbeaepanbHbIX OKpyrax,
OTPacnsAM 3KOHOMWMKW, OpraHam MeCTHOIO CamoyrpasrneHvs, LMPOKOMY KpYry nonb3oBarenen (WHTepHeT)

Pocrugpomer

chopmmupoBaHue n obecneyenmne hpyHKUMOHHpPOBaAHMA HabNOaTENLHOW CETH; HAY4YHO-METOOMYECKOe
H MEaTponorWYyecKkoe conpoBoXaeHme OeATENLHOCTH CETH; cﬁop, obobuweHne  aHANKU3 QAHHLIX; NOAroTOBKA
W NpefcTaBNeHWe MaTepPUanoB C OLEHKOW YPOBHEH 3arpAsHeHUA OKpyXalled cpeabl Ha TeppuTopun PO;
Befenme pazgenoe Eguuoro rocypapcteenHoro honga gaHHbix o coctoaHuk OC, ee 3arpAZHeHMK

LIA HenaptameHTsl no 0O

] Imo # Ereq

TeppuTopMansHbie YpaBneHusa U Mo MOPOMETEQPONONMW U MOHUTOPUHTY OKpYXaloLLeil cpefibl

LleHTpbl N0 rMApPOMETEOPOIONM M MOHMTOPUWHIY OKpYKatoLlen cpeabl, hunuansl YITMC

AHanuTMuyeckue iaﬁopaTopMM

CTaHumMn (NocTsl), NYHKTLI HabMoaeHWA

PI/ICYHOK - OpFaHI/I3aHI/IOHHO-Cpr1<TypHa}I cxXeMma
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Metoabl Ha0JII0/ICHUS

A) ITUCTaHITMOHHBIC

b) nazemusie

VYcTaHaBIMBAIOT TPH KAaTerOPUHM [1I0CTOB HAOJIIOICHUH 3a 3arpsi3HEHHEM aTMOC(EpBI:

1. CraumoHapHbIi TOCT HpeAHA3HAYEeH JJIsi OOECTIEYECHUs HENPEPBIBHOW PETHUCTpaIiH
COJCpXKAHUS 3arps3HAIOLIMX BELIECTB WM peryilspHoro otbopa mnpod Bo3ayxa ais
MOCJIETYIONIETO aHAIH3A.

2. MapupyTHblii NOCT NIpeAHAa3HA4YeH MJIs peryjspHoro ordopa mnpold Bo3lyxa B
(UKCUPOBAHHON TOYKE MECTHOCTH NpU HAOMIONEHUSX, KOTOpPHIE MPOBOISATCS C IMOMOILBIO
HepeABUKHOTO 000pyI0BaHUs.

3. [lepenBmxHnoii (moadakeabHBII) MOCT MpeaHa3HAuYeH JUIsd 0TOOpa Mpod MO ABIMOBBIM
(ra3oBbIM) (haKeIOM C LeJIbIO BBISIBICHUH 30HBI BIMSAHHS JAHHOTO HCTOYHHKA.

2. CHeroBoil MNOKPOB KAK HHIAUKATOP 3arpsi3HEHUsI aTMOC(EepPHOro BO3aAyXa.
I'ocynapcrBenHnasi cutema Ha0JII01eHUH.

Buowt cnezo-2eoxumuueckux cvEmok:

A) Ha cTranmoHapHOU ceTn HabmoaeHui Pocruapomera

I'OCT 17.1.5.05-85. Oxpana npupojsl. ['uapocdepa. O6mue TpedboBaHus K 0T00py npod
MOBEPXHOCTHBIX U MOPCKHX BOJ, JIbJa M aTMOC(EPHBIX OCaIKOB. PyKOBOACTBO MO KOHTPOJIIO
sarpssHenus armocdepst (PJ] 52.04.186-89).

b) Ha BpeMeHHOI 3KCIeIMIIMOHHOMN CETH

MeToaudeckie peKOMEHIAIMU 10 T€OXMMHYECKOH OLIEHKE 3arpsi3HEeHUs TEPPUTOPUU
ropoA0B XUMHUUYECKUMHU dteMenTamu. — M.: UMI'PO, 1982. — 112 c.

MeToaudeckie peKOMEHJAlUA MO T€OXMMHYECKON OLIEHKH HCTOYHUKOB 3arps3HEHHS
okpyxatoriet cpenpl. — M.: UMI'PD, 1982. — 66 c.

MeTtoauyeckne peKOMEHIAIMH 110 OIICHKE CTETIeHU 3arpsi3HeHUs aTMOC(PEPHOTO BO3yXa
HACEJIEHHBIX IyHKTOB METAJIJIAMH 110 UX COJIEP>KAHUIO B CHEXKHOM ITOKPOBE U MIOYBE

MnowadHbre
(Macwma6 1:50 000)

GeKMOopHbLIe

JNIUHeUHbIe

mo4ye4yHblie

Pucynok — BpemeHnHo akcrieIuiinoHHast HaOIrogaTeNIbHas CETh

Ananusz npoo6 cneza. Coznacro P/J 52.04.186-89.

OT10op cHera : CHErOOTOOPHUKOM MJIM METOAOM LIypda.

A) IlepBas nmporpamMmMa BeinonHsieTcst B 1abopaTOpHsiX BCEX CTaHLIUN

IpearnosiaraeT OmpeeNieHHe CIeAyoImuX nokaszareneid: 1) kucnotHocts (pH) wu
3JEKTPONPOBOIHOCTb; 2) COJIEpKaHNUE OCHOBHBIX BOJOPACTBOPHUMBIX COEIMHEHUHN — CYIb(aToB,
HUTPATOB, AMMOHUS, XJIOPUI0B, HOHOB KaJIMsl, HATPUsl, MarHUsI, KaJIbIUs.

b) Bropas nporpamMma Beimonnsercs Ha 50% Bcex cTaHumii

IIPEAIoIaraeT ONpeeIeHue CIeNyIOIUX oKa3aTeIen:

* KMCJIOTHOCTH (BOJIOPOJIHBIN TIOKa3arTens pH),

* 3JIEKTPOIPOBOJAHOCTD,
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* KOHIICHTpAIlUS OCHOBHBIX HMOHOB : CYJIb(aTHOHA, HUTPAT-HOHA , XJOPUA-HOHA |,
rUApoKapOOHAT-NOHA, MOHOB AMMOHHSI, HATPUS, KaJus, KaJlbLKs, MarHUs

* MUKPOKOMIIOHEHTOB ((pocdaT-noHOB, IMHKA, CBUHIIA, KAJMUSI, MApPTaHIla M HUKEIIS)

Bonpocs! 111 camonpoBepKu:

1.Kakwuie myHKTBI HA0JIIOICHUH BXOSAT B COCTaB CETH MOHUTOPHHTA aTMOC(hephl?

2. Kakue cyniecTByroT NporpaMMbl MOHUTOPUHTA?

3. Ha3zoBuTE OCHOBHBIE 3arpsS3HUTEINN, COAEPKAHUE KOTOPHIX ONPEIEIIAIOT B BO31yXe?

4. Ha3oBUTE OCHOBHBIE 3arpsI3HUTENH, COJIEPKaHUE KOTOPBIX OMPENEISIIOT B CHEre?

Tema 4. MOHMTOPHUHT BOJAHBIX 00HEKTOB
Opranuzanus HaOII0AEHUH 3a 3arpsA3HEHNEM BOAHBIX 00BEKTOB. IIyHKTHI HaOIIOACHNI.
ITporpammbl HaOJIIOJEHUH 32 KAYECTBOM IIOBEPXHOCTHBIX BOJ. buosnornyeckue MeTonsl B
HKOJIOTHYECKOM MOHUTOpHUHTE. broTecTupoBanue u OMOMHIUKAIHS

MeTtoauyecKue peKOMeHalNu:

1) TocynapcTBeHHbIi MOHHUTOPMHI BOJHBIX O00BEKTOB — CHCTEMa HAOJIOICHHIA,
OIICHKU W TIPOTHO33a M3MEHEHUH COCTOSHHUS BOJHBIX OOBEKTOB, HAXOIAMIUXCS B (hemepanbHOi
COOCTBEHHOCTH, COOCTBEHHOCTH CYOBeKTOB P®D, COOCTBEHHOCTH MYHUITUIIAIBHBIX 00pa30BaHUM,
COOCTBEHHOCTH (PM3MUCCKUX JIUI, FOPUIAICCKUX JIHII.

e  MOHUTOPHHI TOBEPXHOCTHBIX BOJIHBIX 00BEKTOB

e (CocrossHue aHA ¥ OEPETOB BOJHBIX 00OBEKTOB

e (CocrosiHHE BOJOOXPAaHHBIX 30H

¢  MOHUTOPHUHT MOJI3EMHBIX BOJ] C YI€TOM TOCMOHUTOPUHTA COCTOSHUS HEJIP
e HaOmronenus 3a BOJ0OX035HCTBEHHBIMA CHCTEMaMH

Pa6oter o 0TOOPY MPoO BOABI M aHAIKM3Y MX 3arpsA3HEHHOCTH PA3IMYHBIMH BEIICCTBAMU
OOBIYHO HA3bIBAIOT THIPO(T'€0)XUMHUYCCKUMHU UCCIICOBAHUIMHM, a HAOJIt0IeHHE 32 (PU3UICCKIMHU
MOKA3aTEeISIMKU — THPOJIOTHYSCKHUE UCCIICTOBAHMS.

cTauuoHapHas
Pocrugpometa

BPEMEHHO
aKcneanuynoHHasd

crneynanmnnpoBaHHas

Pucynok — CeTb MyHKTOB HaOJIOIEHUS
2) [loka3aTeu KayecTBa MPUPOAHOH BOAbI
dusznyeckue
I'mppoxumuueckue
CanuTapHO-0aKTEPHOIOTUIECKHE
I'unpobuonornyeckue

Kareropuu myHkTOB HaOMIOACHWMA W (aKTOPHI, OMpEACISIONIMe MX YCTAaHOBJICHHWE Ha
rocyaapcTBeHHo# cetu Pocruapomera (cormacuo 'OCT 17.1.3.07-82).

[TapameTtpsl, omnpeneneHUe KOTOPHIX MPETyCMOTPEHO IMPH MPOrpaMMax HaOIIOJACHUIB
cucreme OI'CHK (coriacuo I'OCT 17.1.3.07-82).

3) 'mapoanToreoXuMuYecKne UCCAeJOBAHUS XAPAKTEPU3YIOTCS M3YyYEHUEM JTOHHBIX
ornoxeHnid. [Ipom3BomuTCs HapsAAy € THAPOTCOXHMMHYECKHMMH HccienoBanusmMu. Otbop
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COIIPSDKEH C MECTaMu 0TOOpa MOoBepXHOCTHHIX BoJ. [IpoBoautcs cornmacao I'OCT 17.1.5.01-80 u
PJ1 52.24.609-99

4) BuOJIOTMYecKHe MeTOAbl OUEHKHM — 3TO XapaKTePHUCTUKA COCTOSIHUS BOJHOU
9KOCHCTEMBI 110 PACTUTEIBLHOMY H J>KMBOTHOMY HACEICHHUIO BojJOoeMa. PaccMaTtpuBaroTcs
pa3jM4YHbIC THIBI HACENCHUS BOJOEMOB — TMEpUPUTOH, OCHTOC, TUIAHKTOH, HEKTOH,
Makpo(hHUTHI U Jp.

BuonHaukaTopsl:

e BcieACTBUE d(PeKrTa KyMyIsIUN MOTYT pearupoBaTh Ja)K€ Ha CPaBHUTEIBHO cllabble
AHTPOINIOTEHHBIC HATPY3KH,

® CYMMUPYIOT J€HCTBHS BCeX 0€3 UCKIIOYEHHSI BAXKHBIX OMOIOTHYECKUX (haKTOPOB,

e OTpaxaroT (U3MYECKHE U XUMHUYECKHE MapaMeTpbl, XapaKTEepPHU3YIOIIHUE COCTOSHUE
HKOCHUCTEMBI,

® GUKCHUPYIOT CKOPOCTH MPOUCXOASIINX B Cpeie U3MEHEHUH,

® BCKPBIBAIOT TEHCHIIMU Pa3BUTHUS OKPYKAIOILEH CPEIbL,

® YKa3bIBAIOT MYTH M MECTA CKOIUICHUS 3arPsS3HCHUIA U BO3MOXKHBIC ITYTH MOMAIaHUs UX
B Iy YEJIOBEKa,

® TI03BOJISIIOT CYJIUTh O CTEIIEHU BPEIHOCTH JIOOBIX BEIIECTB I )KUBOI MPHUPOBI, TaBas
BO3MOXKHOCTH KOHTPOJIMPOBATh UX JICHCTBHE,

® YCTPaHSAIOT YpPE3BBIYAHHO TPYAHYIO 3aqady MPUMEHEHHUS JIOPOTOCTOSIIUX U
TPYAOEMKHX (PU3HUUECKUX U XUMUYECKHX METOJIUK,

® IIOCTOSIHHO TPHCYTCTBYIOT B OKpYKAalOIIEH Cpele M pearupyroT, B TOM 4YHCIE, Ha
KPaTKOBPEMEHHBIE 3aJIMOBbIE COPOCHI 3arps3HSIONIMX BEUIECTB, HAa KOTOPbIE MOMKET He
OTpearupoBaTh aBTOMATHU3WPOBAHHAS CHUCTEMa KOHTPOJIS, pACCUMTAHHAS Ha IMCKPETHBIA BO
BpEeMEHHU OTOOp IPoo,

® TIOMOTAIOT HOPMUPOBATH JIOIMYCTUMYIO Harpy3Ky Ha 9KOCHCTEMBI, pa3JIUYHBIC IO CBOECH
YCTOHYMBOCTH K AaHTPOIIOTCHHBIM BO3JICHCTBUSAM, TaK KakK OJMHAKOBBIA COCTaB W 00BEM
3arpsi3HEHUI MOKET MPHUBECTU K PA3IMYHBIM PEAKIUSAM 3KOCUCTEM, PACHOIO0KEHHBIX B Pa3HbBIX
reorpa)uueCcKuX yCIOBUSIX.

Ouyenka canpobnocmu 600bl no nokazamenam nepugumona. B TugpoOHOIOTUN MO
CanpoOHOCTHI0 IMOHMMAIOT CIIOCOOHOCTH OPraHU3MOB JKUTh IPU OOJBIIOM COAEpPNKAHUU
OpraHMYECKUX BellecTB B cpene. CanpoOHOCTh siBNsieTcs QYyHKIMEH NOTpeOHOCTe opraHu3Ma B
OpPTaHWYECKOM IMUTAaHUU W YCTOWYUBOCTH BO3HUKAIOIIUX TPH PA3IOKCHUH OPTaHUICCKUX
coenuHeHUH s10BUTHIX BemecTB: HpS, CO,, NH3, H+, opranudeckux Kucior.

W3 ruppobuonornyeckux rnokaszareneil kauectBa B Poccun HanOosplliee NpUMEHEHHE
HaIlleNl TaK Ha3bIBAEMbIN UHOEKC canpodHocmu 800HbIX 00bEKmMO8, KOTOPHIM PAaCCUUTHIBAIOT
UCXOJS W3 WHIUBUIYATbHBIX XapaKTEPUCTHUK CAlpPOOHOCTH BHJIOB, IPEIACTABICHHBIX B
pa3IMYHBIX BOAHBIX co00IIecTBax ((pUTOrIaHKTOHE, TepuUTOHE)

Bomnpocsl 11 caMonpoBepKu:

1.Kakue myHKTHI HAOMIOACHUN BXOJISAT B COCTAaB CETH MOHUTOPUHTA BOJHBIX 00BEKTOB?

2. HazoBuTe kinaccudukaiuio nokasaresiei kauecTsa BoJI.

3. Kakue opraHu3Mbl MOAXOMAST MO/ OMpeieNieHne «OMOHTUKATOPHIN?

4. Yto Takoe canpoOHOCTH?

Tema S. II04BEHHO-IKOT0TrHYeCKHIT MOHUTOPHHT
[Tpo6ooTOOp 1 MOAroTOBKA MOYBHI K aHANIK3Y. [loka3aTenu coCTOSTHUS MOYB.
brOMOHUTOPUHT TOYB.
MeTtoanyeckue peKOMEHIAUMU:
IloyBeHHBIH  JKOJMOrHYECKHMH  MOHHMTOPMHI —  CHCTEMA  DPETYJSIPHOIO  HE
OTPaHUYEHHOTr0 B IPOCTPAHCTBE U BPEMEHHU KOHTPOJIS M0YB, KOTOPBII AaeT nHpopmalno o0 ux
COCTOSIHUM C HEJIbIO OIIEHKH MPOIUIOT0, HACTOAIIETO0 U MPOrHO3a €r0 M3MEHEHHs B OyayIleMm.
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[IouyBEeHHBII MOHUTOPUHI — OJHA U3 BAXHEUIINX COCTAaBJISAIOLINX 3KOJIOTUYECKOTO
MOHUTOPHUHIa B ILI€JOM, OH HAIlpaBJE€H HA BBISBICHUE AHTPONOIEHHBIX M3MEHEHMI IIOYB,
KOTOpBIE MOT'YT B KOHEYHOM UTOI€ HAHECTU BPEJL 3/I0POBBIO YEJIOBEKA.

Baxxneiiue 3a1a4un MOYBEHHOTO MOHUTOPUHTA!

1) KOMIIJIEKCHBIM KOHTPOJIb COXPAaHEHHUsI B YCJIOBMSIX AaHTPOIIOI€HHOI'O BO3JIECHCTBUS
nouBaMu (U3UYECKUX, XMUMHUYECKUX, OMOJOTHYECKHX CBOWMCTB, KOTOpbIE OOECIIEUUBAIOT HX
IJIOI0OPOJUE;

2) KOMIUIEKCHBI KOHTPOJIb 3alUTHOW (YHKIUHU MOYBBI — 3(P(PEKTUBHOCTH IOYBBI B
OTPAaHWYCHUU MUTPAINH 3arPSI3HSIONINX BEIIECTB B TEXHOTCHHO-HAPYIIEHHBIX JIaHIIadTax;

3) KOMIUIEKCHBI KOHTPOJb BBIMOJIHEHUS IOYBOM MEIUKO-OMOJOTHYEeCKON (YHKIIUU
IIOYBBI M COIPENEIbHBIX Cpel, s OOecneueHus: IMOAJEp/KaHUs KauyecTBa >KU3HM IS BCEX
OpPraHU3MOB, B TOM YHUCJIE JIJISl YEJIOBEKA.

Buabl noYBEHHOI0 3K0JI0IrM4€CKOr0 MOHUTOPHHIA:

1. JIokanvuwlit u pecuoHaIbHBLIL ROYBEHHBLI IKOJIO2UUECKUTL MOHUMOPUHLZ:

1.1. Cnenuduyeckuii MOHUTOPHHT IOYB:

a) MOHMTOPHHI IOYB, IOJIBEPKEHHBIX 3arpsi3HEHUIO,

0) MOHHTOPHHT arpOXUMHYCCKHIA.

1.2. KoMmiekCHbIN MOHUTOPHUHT MOYB:

a) MOHUTOPHUHT OIyCTHIHUBAHMUS,

0) MOHUTOPHHT MTACTOMIII,

B) UPPUTALIUOHHO-MEIUOPATHUBHBIH.

1.3. YHuBepcanbHblii MOHUTOPUHT MIOYB:

a) KOHTPOJIb MUKPOOMOJIOrHYECKOIO COCTOSIHUS I10YB,

0) KOHTpOJIb KauecTBa IMOYB (OOHUTHUPOBKA),

B) JUCTAHIIMOHHBIM MOHUTOPHHT MTOYB.

2. I'nobanvuwlii nOY6EeHHBLIL IKONOZUYECKUIL MOHUMOPUHZ.

B 3akononmarensctBe P® omnpeneneHo, 4TO TOCYIapCTBEHHBIH MOHHUTOPUHI 3€MEIlb
ABIIIETCS YacTbl0 TOCYJApPCTBEHHOTO HKOJOTMYECKOTO MOHHMTOPHUHIa (TOCYAapCTBEHHOTO
MOHUTOPHUHTA OKPYXAIOIIEH Cpellbl) U MPEACTABISIET COOON cucTeMy HaOJIOJCHHM, OIEHKH U
MPOTHO3UPOBAHMS, HANPABIEHHBIX Ha TMOJy4YeHHE IOCTOBEPHON HH(OpPMALUU O COCTOSIHHH
3eMeNb, 00 MX KOJMYECTBEHHBIX U KAYECTBEHHBIX XapaKTEPUCTUKAX, WX HCIOJB30BAaHUU U O
COCTOSTHUM TUIOAO0pOoaus ouB. OObEeKTaMH TOCYAapCTBEHHOTO MOHUTOPUHTA 3€MENb SIBISIFOTCS
Bce 3eMu B Poccuiickont denepannn.

Cpenu KOHTpOJHpPYeMbIX MOKa3aTesell COCTOAHHUS MOYB (MHAMKATOPOB) BBIIEISIOT
JIBE TPYIIIbI: OMOXUMHUYECKUE U METOXUMUYECKUE MTOKA3aTeNH.

K OnoxuMuyeckuM OTHOCST MOKAa3aTeNH, XapaKTePU3YIOIINE AaKKyMYJSIUI0 B MOYBaX
CaMHX 3arpsi3HAIOLIMX BELIECTB U BO3MOXHOCTh UX HEMOCPEACTBEHHOI'O HETaTUBHOT'O BIIHUSHUS
Ha )KUBbIE OPTaHU3MBbI:

a) o011ee coaep:kaHme 3arpsA3HAIOINIUX BEIIECTB,

0) comepkaHHE COEAMHEHHE 3arpsA3HAIOIIMX BEIIECTB, O0JAMAIONMX KaK pealbHOM
MOJBUKHOCTHIO (BEIIECTBA B MOYBEHHBIX PACTBOPAX, B JU3MMETPUUYECKUX BOJIAX, B BBITSIKKAX,
MMUTHUPYIOIIMX COCTaB TE€X U [JPYrux), TaK U HEMNOCPEJACTBEHHO CBSI3aHHBIX C HHUMHU
MOTEHITMAIBHO TOJABUKHBIX COCTUHEHUN ITHX K€ BEIIECTB B COCTaBE TBEPHABIX (pa3 TMOUBHI.
ConepxaHue NOCIETHUX XapaKTepU3yeT CHOCOOHOCTh 3arps3HSIONIMX BELIECTB MEPEXOAUTh
B BBITSDKKH pa30aBIeHHBIX KHCIIOT, pACTBOPOB COJIEH U KOMILIEKcooOpa3oBarteneil.

K nemoxumuueckuM mokazarensiM OTHOCAT TE CBOMCTBA MOYB, M3MEHEHHE KOTOPBIX
MOJKET OBITh BBI3BAHO 3arPS3HAIOLIMME BEIIECTBAMU U KOTOPHIE MOTYT KOCBEHHO OTPHUIATEIbHO
BIIUSATH HA KUBBIE OPTaHU3MBI.

K nemoxumuueckuM mokaszaTensiM OTHOCATCS TOKa3aTelld Ba)KHEWIIMX CBOWCTB IOYB:
MOKA3aTeIN TYMYCHOTO COCTOSIHUS MTOYB, KUCIOTHO-OCHOBHBIX CBOMCTB, KaTHOHHO-OOMEHHBIX,
B OTJEJIbHBIX CIIy4asX OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX CBOMCTB MOYB.

58



IIpy nmnpoBeneHMM MOHUTOPUHIA COCTOSIHUSL 3€MENIb  BBIABJSIIOTCS  MU3MEHEHUS
KAUECTBEHHBIX XAPAKTEPUCTUK COCTOSHUS 3€MENb MOJ BO3JECHCTBUEM CIEAYIOIINX HEraTUBHBIX
IPOIIECCOB: MOATOIJICHUST M 3aTOIJICHHSA, IEPEYBIAXHEHUs,  3a00JauyuBaHMs,  JPO3HUH,
ONyCTBIHUBAHMS  3€MEJIb, 3arpsA3HEHUs 3€MeJIb TSKEIbIMA METallIaMH, PaJHOHYKIUIaMHU,
HEePThIO U HeTEempoAyKTaMH, APYIMMU TOKCUYHBIMH BEIIECTBAMH, 3aXJIAMJICHUS OTXOJaMH
MIPOM3BOJICTBA U MOTpPEONEHUs, BHIPYOOK M Tapedl Ha 3emisix JiecHoro (oHaa, oOpa3oBaHUA
OBpAaroB, OIOJI3HEH, CENEBBIX TOTOKOB, KAPCTOBBIX U JAPYTUX MPOLECCOB U SIBJICHUM, BIHUAIOMINX
Ha COCTOSIHUE 3EMEb.

[Tpu ocy1iecTBIIEHUH TOCYIaPCTBEHHOTO MOHUTOPHHTA 3€MeITb HE0OX0IMMbIe CBeIeHHSsI
MOJIYy4YAI0TCSl ¢ UCMOJIBL30BAHUEM:

a) JMCTAaHIIMOHHOTO 30HAMPOBAHUS (CHEMKHU U HAOJIIOIECHUS ¢ KOCMHYECKUX alliaparos,
CaMOJIETOB, C TIOMOIIIBIO CPECTB MAJIOW aBHAIIUU U IPYTUX JIETATEIbHBIX allllapaToB);

0) ceTH MOCTOSHHO JEHCTBYIOIIMX TIIOJIMTOHOB, STAJIOHHBIX CTAllMOHAPHBIX M HWHBIX
Y4YaCTKOB;

B) Ha3eMHBIX ChEMOK, HAOIFOACHUHN U 00CIeI0BaHMH (CILTONIHBIX M BBLIOOPOYHBIX );

T') CBEJICHUH, COICPIKAIIUXCSI B TOCYIAPCTBEHHOM KaJIaCTPe HEABMKHMOCTH;

1) 3eMJICYCTPOUTEIILHOM JOKYMECHTAIUH,

€) MaTepuajoB WHBEHTapW3allMd ¥ OOCIEAOBAaHUS 3€MeNlb, YTBEPXKICHHBIX B
YCTAHOBJICHHOM ITOPSI/IKE;

) CBEJICHUI O KOJIMYECTBE 3€MEb U COCTaBe YroJui, COACPKAIIMXCS B aKTaX OPraHOB
rOCyJapCTBEHHOH BJIACTH U OPTaHOB MECTHOTO CAMOYIIPABJICHHUS;

3) NaHHBIX, IPEJICTABICHHBIX OPTaHAMH TOCYJapCTBEHHOM BIACTH M OpraHAMH MECTHOTO
caMoyIIpaBIICHUSI,

M)  pe3yapbTaTOB  OOHOBJIICHHS  KapTorpadMyecKoll  OCHOBBI  (pE3yJIbTaTOB
nemuGpupoBaHusi OPTOPOTOIIIAHOB HITH CBEJICHHI TONTOrpapuyecKux KapT U IUIaHOB);

K) JaHHBIX TOCYJAapCTBCHHOTO JICCHOTO peecTpa, a TaKXKe JIECOXO3SICTBCHHBIX
PErJIaMEHTOB JICCHUYECTB (JIECOTIAPKOB).

KonTposis M oXpaHa mo4B OT 3arpsA3HeHUsl B Ipouecce NPOU3BOACTBEHHOH M
HENPOM3BOJCTBEHHOMN /1esiTeJIbHOCTH periJiaMeHTHpYyeTcs

I'OCT 17.4.3.04-85 Oxpana mnpupoast (CCOII). IlouBbl. OOmme TpeGoBaHUS K
KOHTPOJIIO U OXpaHe oT 3arps3uenus. — M.: Crangaptuadopm, 2008. — 3 c.

IIpn cocraBieHHH NPOrpaMMbl IIOUYBEHHOTO MOHHUTOPUHIA JJIsl KOHTPOJIA 3arpsi3HEHUs
MIOYB U OIIEHKM KaYECTBEHHOI'O COCTOSIHUS MOYB €CTECTBEHHOTO M HApYUIEHHOI'O CJIOXKEHUS,
IIOCPEACTBOM IIPOBEJICHUS NOYBEHHBIX, AarpoXMMHUYECKMX M HHBIX OO0Cie10BaHUN
PYKOBOJCTBYIOTCSI:

— 3eMenbHBIM KoJieKcoM P®D;

— MenepanbHbIM 3aKOHOM «O0 000pOTE 3eMeNb CETbCKOX03IHCTBEHHOTO HAa3HAUCHUS,
cT. 42 3BK P®D, cT. 8 ®3 01 16.07.1998 roma Ne 101;

— ®enepanbHblM  3aKOHOM «O  TOCYIapCTBEHHOM pPETyJIUPOBAHUU OOECHEUYEHHUS
IJIOJOPOINS 3€MENb CEIBbCKOX03SIMICTBEHHOTO Ha3HAUYECHUAY;

— Ilpukazom MunskonompasButusi Poccun ot 26.12.2014 Ne 852 «OO0 yTBep:kIeHUU
ITopsinka ocCyIIeCTBIEHUS TOCYJapCTBEHHOTO MOHMTOPHMHIA 3€MENIb, 3a UCKIIOYEHUEM 3E€MEINb
CEJIbCKOXO03SHCTBEHHOTO Ha3HAYEHUS;

— T'OCT 17.4.3.04-85 Oxpana npuponsl (CCOII). IToussl. OO6mme TpeboBaHus K
KOHTPOJIIO U OoXpaHe oT 3arpssHeHus. — M.: Crannaptundopm, 2008. —3 c.;

—T'OCT 17.4.4.02-84. Oxpana npupojsl. [TouBsl. MeTonbl 0T60pa U MOATOTOBKH MPOO
UL  XUMHYECKOro,  0OakTepHOJIOrMYeCKOro,  TeJIbMUHTOJOTMYECKOro aHaiau3a. — M.:
Crannaptundopm, 2008. — 7 c.
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Bonpocs! 111 caMONIpOBEpPKH:
1. HazoBuTE YpOBHM OpraHU3aly IOYBEHHOIO MOHUTOPHHTA.
2. HazoBuTe ne10XUMHYECKHNE KOHTPOJIUPYEMBIE IT0KA3aTEIN COCTOSIHUS T10YB.
3. HazoBuTe OMOXMMHUYECKHE KOHTPOJIUPYEMbIE TOKA3aTEN COCTOSHHS MTOYB.
4. HazoBuTe OCHOBHBIE HOPMATHBHBIE JIOKYMEHTBI, PETJIAMEHTUPYIOIIHAE IIOYBEHHBIN
MOHUTOPHHT.

Tema 6. MOHUTOPHMHI PaJMallHOHHOIO 3arPA3HEHUS
HPB-99/2009. @3 «o paanaiimoHHO| 0€301TaCHOCTH HACEICHHS
MeTtoauyeckue peKOMeHAalNu:

[Tpu u3ydeHuun NaHHOW TeMbl OOydaroOUIMCS AOKEH oOpaTUTh BHHUMaHUE Ha TO, YTO
JEUCTBYIOIAsE CHCTEMa HOPMHUPOBAHUS B HTOM 00JIACTM CTPOUTCS Ha TMOHSTHH JI030BOM
Harpy3kd. OCHOBHBIMH JOKYMEHTaMH, B COOTBETCTBUHM C KOTOPBIMH OCYILIECTBISETCS
paaualvoOHHBIA KOHTPOJIb 32 OE30MAaCHOCTBIO HaceleHus, sBisoTcs DenepanpHbiii 3akoH «O
paaualoOHHON OE30MaCHOCTH HACETICHHS» U MPUHATHIE B €ro pa3BuTHe «HOpPMBI paguaioHHOM
oesomacHoctu HPB-96». O6a nokymeHTa cioykaT [ o0OecledeHus paaraluOHHON
0e30MacHOCTH 4YeJNOBeKa. OKOJOTHYECKHMX HOPMATHUBOB, YCTAaHABJIMUBAIOIIUX JOMYCTUMBIE
BO3/ICIICTBUS Ha SKOCUCTEMBI, B 00JIaCTH paJuallMOHHON 0€3011aCHOCTH HE CYILECTBYET.

Bonpocs! 111 camonpoBepKu:

1. Ilepeuncnure TpeboBaHUs K pabOTe € PaJUOAKTUBHBIMHM BELIECTBAMHU U APYTUMU
UCTOYHMKAMHU HOHU3UPYIONIUX M3TydeHuil, BKiIroueHHbie B HPB-76/87.

2. Jlaiite ompeneneHWe NOHATUSAM <«OKBUBAJICHTHAs J03a» M «IOIVIOLICHHAs J103a».
VYKaXuTe eIUHUIBI U3MEPEHUSI.

3.HazoBuTe A0mycTUMYIO JO30BYIO Harpy3Ky Ha HAacelICHUE YCTAHOBJICHHYIO 3aKOHOM
«O paananoOHHON O€30MaCHOCTH HACEICHUSI.

4. Ha3zoBuTE OCHOBHBIE BUJIbl HOHU3UPYIOLIETO U3JIyUYE€HUs, HICTOYHUK 3TUX U3JIY4YEHUN U
ONMHUIIUTE PUINOIOTUYECKOE JICICTBHE.

Tema 7. lucTaHIMOHHBIA MOHUTOPUHT
JlucrtaHIMOHHOE 30HJMpOBaHKe. MeTo] MHOT030HaIbHOM HH(pOpMAIIHH.
MeTtoauyeckue peKOMeHAalMHU:

IIpu u3ydeHun TeMbl OOYyYarOIIMMCS JOJDKEH IMOHATh PAa3HUIy MEXAY AKTUBHBIMHU M
MaCCUBHBIMU TPUOOpPaMHU JUCTAHIIMOHHOTO 30HIMPOBAHUSI.

OnHUM U3 OCHOBHBIX UCTOYHMKOB JJAHHBIX ISl HKOJIOTHUECKOTO MOHUTOPUHTA SBIISIOTCS
Matepuaibl AUCTAHUMOHHOrO 3oHaupoBanusi ([3). OHu 00BETUHSAIOT BCE THUMBI JaHHBIX,
MOJy4aeMbIX C HOCHUTEJIEH:

® [UJIOTHpPYEMble (KOCMHUYECKHE OpOUTAJIbHBIE CTAaHIUHU, KOpaOIM MHOIOpa3oBOIO
UCTIOJIb30BaHUs], aBTOHOMHBIE CITyTHUKOBBIE ChEMOYHBIE CUCTEMBI H T. 11.);

®  aBHAIIMOHHOrO 0a3upoBaHUS (CaMOJIETHI, BEPTOJETHl M MHMKpOAaBUAIIMOHHBIE
panuoynpaBiseMble anmaparbl) ¥ COCTaBJIAIOT 3HAUYUTENIBbHYIO YaCTh JUCTAHIIMOHHBIX JIAHHBIX
(remotely sensed data) xkak aHTOHMMa KOHTaKTHBIX (IIPEKJE BCETO HA3E€MHBIX) BUIOB CHEMOK,
CHOCOOOB TOJIyUYEHHsS] JIaHHBIX M3MEPHUTEIbHBIMH CHCTEMaMH B YCIOBHUAX (U3UUECKOrO
KOHTaKTa ¢ 00BbEKTOM CHEMKH;

® K HEKOHTAaKTHBIM (IMCTaHIIMOHHBIM) METOJAM CHEMKH, IOMHUMO a3pOKOCMHUYECKUX,
OTHOCSITCSL pa3HOOOpa3Hble METOJbl MOPCKOro (Ha BOJHOTO) M HA3eMHOro Oa3upoBaHUS,
BKJII0Yas, HampuMmep, (HOTOTEOJOIUTHYIO CHEMKY, AJIEKTPOMArHUTOPa3BEAKY U MHBIE METOMbI
reo(u3n4ecKoro 30HAUPOBAHUS HENp, THAPOAKYCTUYECKHE ChEMKH penbeda MOPCKOro JHa C
MOMOIIBIO THJIPOJIOKATOPOB OOKOBOro 0030pa, MHBIE CMOCOOBI, OCHOBAHHBIE HA PErMCTPALUU
COOCTBEHHOT'0 UJTU OTPa’KEHHOT'O CUTHAJIa BOJIHOBOM MPUPOIBI.
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AspokocMuyeckHe (IMCTAHIUOHHBIC) METOABI HSKOJIOIMYECKOIO0  MOHUTOpPUHIA
BKJIIOYAIOT CUCTEMY HAOJIIOEHUS IIPU MOMOILU CaMOJIETHBIX, a3POCTATHBIX CPEACTB, CIIyTHUKOB
U CIIYTHUKOBBIX CUCTEM, a TAK)KE CUCTEMY 00paOOTKHU JaHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHMS.

Jl1i KOCMMYECKOI0 3KOJIOTMYECKOIO0 MOHUTOPHHIA Ie1eCO00pa3HO OpUEHTHPOBATHCA
OpeXJae BCEro Ha MOJSPHO-OPOUTAIBHBIE METEOPOJIOrMYECKHe CIyTHUKH, Kak Ha
OTEYeCTBEHHbIC amnmnaparbl (coyTHUKM Tuna «Meteop», «Oxean» u «Pecypc»), Tak UM Ha
amepukanckue crnyTHuKH cepuii NOAA, Landsat m SPOT. OcraHoBHMCS Ha KpaTKuX
XapaKTepUCTHKAaX YKa3aHHBIX CITyTHHUKOB.

AMepukaHckue — Meteoposorudeckue —crnyTHUkM —cepun NOAA  cHaOxeHbIlIP
MHOro30HaJIbHOM ontnueckod u WK anmapartypoil, a HMMEHHO pPagMOMETPOM BBICOKOTO
pa3pemenuss AVHRR (Advanced Very High Resolution Radiometer). Kocmuueckue anmapatsr
NOAA 3amyckaroTcs Ha MOJSIpHBIE OpOWTHI BbICOTOM mopsaka 700 KM Haj TOBEPXHOCTHIO
3emiu ¢ HakioHeHMeM 98,89 rpangycoB. PagmoMerp BBICOKOIO paspelleHHs BEAET ChEMKH
IOBEPXHOCTU 3€MJIM B IIATH CHEKTPAIbHBIX AuanazoHax. KocMudyeckne chbeMKH MPOBOISATCS C
IIPOCTPaHCTBEHHBIM pazpemieHueM 1100 M u obecnieunBarot nosiocy od3opa mupuHoit 2700 kM.

Poccuiickue cytHuku cepuun «Pecypey» npunamiexar @enepanbHoil cnyxbe Poccuu mo
TUAPOMETEOPOJIOTMM U MOHUTOPUHTY IpupojHoil cpeabl (Pocruznpomer). OHu obecriednBaroT
HOJy4eHHEe MHOT'030HAJIbHON KOCMUYECKON MH(OpMAIMM BBICOKOTO U CPEAHEr0 pa3pellieHus ¢
MOMOIIBIO ABYX CKaHEPOB BHUAUMOTO U OJMKHETO HH(PAKPACHOTO AUANIA30HOB.

CnyTHHUKOBBIE JaHHbIe JAUCTAHUMOHHOIO 30HAMPOBAHMS TIO3BOJIAIOT pelIaTh
CJIEIyIOIINE 33Ja4l KOHTPOJISI COCTOSIHUSI OKPYKAIOLIEH cpeabl:

1. OnpeneneHue MeTEOPOJOTMUECKUX XApaKTEPUCTUK: BEPTUKAIbHbIE MpO(UIH
TEMIIEPATYPbI, UHTErPaIbHbIE XaPAKTEPUCTUKH BJIAXKHOCTH, XapakTep 00JauHOCTH U T. 1.);

2. Kontponbs nuHaMuku atMoc(epHbIX (POHTOB, yparaHoB, IOJIyY€HHE KapT KPYIHbIX
CTUXHUHHBIX O€ICTBUM;

3. OmnpeneneHue TeMnepaTypbl MOJCTHIIAIOIIEH TOBEPXHOCTH, ONIEPATUBHBIM KOHTPOJIb
U KJTacCU(UKAIHS 3arPSA3HEHUI TOYBHI U BOJHOW TTOBEPXHOCTH;

4. OOHapyXeHMs  KPYHOHBIX WJIH  IIOCTOSHHBIX  BBIOPOCOB  IPOMBIIUIEHHBIX
PEANPUITHH;

5.  KoHTposb TEXHOr€HHOTO BIMSHUS Ha COCTOSIHHUE JIECOTIaPKOBBIX 30H;

6. OOHapyXeHHe KPYITHBIX MTO’KapOB M BBIIETICHUE TT0KaPOOIIACHBIX 30H B JIeCax;

7. BblsgBIEeHHE TEMJIOBBIX AHOMAJIHMM M TEIIOBBIX BHIOPOCOB KPYMHBIX NMPOU3BOJICTB U
TOI] B Meramomnucax;

8. Perucrpanus ApIMHBIX 111 (OB OT TPYO;

9. MOHUTOPHHT U TPOTHO3 CE30HHBIX MABOJIKOB M PA3JINBOB PEK;

10. OOHapy:xeHue 1 OlleHKa MacIITa00B 30H KPYIHBIX HAaBOJIHEHHIA;

11. KoHTponb AMHAMHMKH CHEXHBIX MOKPOBOB M 3arpsA3HEHHH CHEKHOTO IOKpOBa B
30HaX BJIMSHUS IPOMBIIICHHBIX TPEANIPUATHIA.

Bomnpocel 11 caMOnIpoBepKH:

1. [lepeuncnure HEKOHTAKTHBIE METO/IbI TUCTAHIIMOHHOTO 30HIUPOBAHUS 3€MJIIH.

2. Kakue ycTpoicTBa OTHOCSTCS K aKTUBHBIM U TACCUBHBIM JAAaTYUKaM, UX JUaNa30H
JIEHCTBHSI.

3. Ilepeuncnute BUIBI (pa3perieHus) TeNEBU3NOHHBIX U CKaHEPHBIX CHUMKOB CO
CITyTHUKOB.

4. HazoBuTe, CKOJIBKO CIIEKTPAJIBHBIX KaHAJIOB CYILIECTBYET?

5. JlaiiTe KpaTKyto XapaKTepUCTUKY U 00JIaCTh IPUMEHEHUS CIIEKTPAJIbHBIX KaHAJIOB.

6. Pacumudpyiite ab6peBuatypy MBU. B kakux UK — nuanazonax oHa npou3BoauTcs?
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Tema 8. Knaccudukanust MeTo10B 1 NpHOOPOB IKOJIOTHYECKOT0 KOHTPOJIS
XUMHYECKUE METObI aHANIN3a, (PU3UKO-XUMUUECKHE, HIEKTPOXUMUYECKHUE, CIIEKTPaIbHbIE,
ONTUYECKHUE, XpoMaTorpaduieckue.
MeTtonuyeckue peKOMeHAAlNN:

1) ®u3uKo-XUMHYECKHE METOIBI

-KauectBennbie metonpl. [103BOJSIOT OMpenenuTh, KaKoe BEIIECTBO HAXOAUTCA B
UCTIBITYeMOH Tpo0e.

-KonuyecTBeHHbIE METOMBI.

-I'paBumerpuueckuii meton. CyTh MeTOJa COCTOUT B ONPEACIIEHUHM MacChl U
MPOLEHTHOTO COJEP)KAHUS KAaKOro-mbo »3JIeMEHTa, HMOHA WM XUMHUYECKOrO COEIWHEHUS,
HAXOJALIETOCS B UCTIBITYEMOM mpooe.

-Turpumerpuueckuii (00beMHBINM) MeToA. B 93ToM BHAe aHanu3a B3BEIIMBAHUC
3aMeHsieTCd M3MEepeHHEeM OO0BEMOB, KakK ONpEIeNseMOro BelIecTBa, TaK M peareHTa,
UCIOJIb3YEMOT0 MPU JTAHHOM OIpeAeeHUH. MeToAbl TUTPUMETPHUUECKOTO aHaIu3a pa3elisaioT
Ha 4 TPYNIBL a) METObI KUCIOTHO-OCHOBHOT'O TUTPOBAHHUS; 0) METOBI OCAXKICHUS; B) METOIbI
OKHCJICHHUS-BOCCTAHOBJICHHS; T) METObI KOMILIEKCOOOpa30BaHUSI.

-Konopumerpuueckue metoipl. Konopumerpus — oauH u3 HauboJiee NpOCThIX METOJI0B
abcopOunonHoro ananu3a. OH OCHOBaH Ha U3MEHEHHH OTTEHKOB I[BETa UCCIEAYEMOr0 pacTBOpa
B 3aBUCHMOCTH OT KOHLEHTpauuu. KojiopuMeTrpuueckne MeTOAbl MOXKHO pa3JeluTh Ha
BU3YaIbHYIO KOJOPUMETPUIO U (HOTOKOJIOPHUMETPHIO.

-Okcmnpecc-Meronbl. K akcmpecc Merogam OTHOCATCS HHCTPYMEHTAIbHBIE METOJIbI,
MO3BOJIAIOIINE OMPECIUTh 3arpsA3HEeHUs 32 KOPOTKUH MEPHOJ BPEMEHU. DTH METOMAbI IIHPOKO
IPUMEHSIIOTCS JUIsl ONpeAeNIEHUs] paAualluOHHOro (JOHA, B CHCTEME MOHUTOPUHIA BO3AYIIHOW U
BOJIHOM Cpe/Ibl.

-IloTeHIIMOMETPUYECKHE METO/IbI OCHOBAaHbl HA M3MEHEHUM IOTEHIHMala 3JIEKTpoAa B
3aBHCUMOCTH OT (PU3MKO-XMMHUYECKUX IPOILIECCOB, MPOTEKAIOIIKNX B pacTBope. X paznensror
Ha: a) IPSIMYIO IOTEHIIMOMETPUIO (MOHOMETPHUIO); 0) MOTEHIIMOMETPUYECKOE TUTPOBAHHUE.

2) MeTtoabl 0M0JIOrM4€CKOT0 MOHMTOPHHTA

buonHaukanusa — MeTOH, KOTOPBIM MO3BOJISET CYAUTH O COCTOSHMM OKpPYKarolen
cpenbl 1O (akTy BCTpeUH, OTCYTCTBHSI, OCOOCHHOCTSM  Ppa3BUTHUS  OPraHU3MOB-
OnouHauKaTopoB[4]. BHOMHIWMKATOPEI — OpPraHW3MBI, MPHUCYTCTBUE, KOJUYECTBO WIIH

OCOOEHHOCTH Pa3BUTHSA KOTOPBIX CIYXKaT MOKA3aTeNsIMH €CTECTBEHHBIX IPOIIECCOB, YCIOBHM
WIM aHTPOIOTEHHBIX W3MEHEHUW cpelpl OOUTaHUs. YCIOBUS, OIMpeneisieMble C TOMOIIBIO
OMOWHIMKATOPOB, HA3BIBAIOTCS OOBEKTAMHU OMOWHIUKAIIIH.

buorectupoBanue — MeTOA, MO3BOJAIOMIMNA B JIAOOPATOPHBIX YCJIOBUSAX OLCHUTh
KayecTBO OOBEKTOB OKPYKAIOIIEH CpeJibl C TOMOUIBIO KUBBIX OPTaHU3MOB.
OneHka KOMIIOHEHTOB OHOpa3HOOOpa3usi — SBJSETCS COBOKYMHOCTBIO METOJIOB

CPaBHUTEIHHOTO aHAIN3a KOMIIOHEHTOB OMOpazHooOpasusi[S].

3)IIpudopBHI ISl IKOJOTHIECKOTO MOHUTOUPHTA:
o IIpuGops! A5 U3MepeHHs MapaMeTpoB 3ByKa U BUOpaIuu
o IIpubops! 151 U3MepeHus mapaMeTpoOB MUKPOKIMaTa
AHEMOMETpBI
bapomeTpsl
[TpuGopsI KOHTPOJISI TAPaMETPOB BO3YIIHOMN Cpeibl
CdeTunky a3pOMOHOB
TepmorurpomeTpsl
o IIpubops! 11g U3MepeHus mapaMeTpoB AIEKTPUIECKOTO U MArHUTHOTO TOJIeH
e Panuomerpsl u 103UMETpPEI

o O O O O

Bomnpocsl 11 caMonpoBepKu:
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1. HazoBuTe OCHOBHBIEC (PU3UKO-XUMHUECKUE METOIbI
2. OnumuTe TPUHLIUNI OMOJIOIHYECKHX METO/I0B 3KOJIOIHYECKOI0 MOHUTOPHHTA.
3. Ha kakue BUAbI MOAPA3ACISIOTCS MPHUOOPHI AJIs SKOJIOTMYECKOT0 MOHUTOPHHTa?

Tema 9. HopmupoBanune kadecTBa aTMOCepHOro BO31yXa, 3arpA3HAIOIIHX
BeIIECTB B N104YB¢, KA4eCTBA BOABI
CaHuTapHO-TUTHEHUYECKHE HOpMATUBBL. [Ipon3BOACTBEHHO-X035IICTBEHHBIE HOPMATHUBBI
KauecTBa Bo3ayxa. CaHuTapHO-3alUTHBIE 30HBIL. [I0Ka3aTenn kayecTBa IPUPOIHBIX BOJ,
CTOYHBIX BOJI, MUTheBON BO/bI. OlLIEHKa YPOBHS 3arpsi3HEHUS IOBEPXHOCTHBIX BOJI CYLIHN U
MOpCcKHX BoA. OLeHKa ypOBHS 3arps3HEHHUS I10YB.

MeTtoauyeckue peKOMeHAalNu:

[Ipu wn3yueHun Tembl OOyyarOIIMICSA JOJDKEH OOpaTUTh BHUMAaHHME Ha TO, YTO
COBPEMEHHAsl CUCTEMA 3KOJIOIMUYECKMX HOPMAaTUBOB OXBAThIBAET BCE KOMIIOHEHTHI OKPYXKaIOLIeH
npupogHoit cpeawl. Cormacno ®enepanmpbHomy 3akoHy Ne7 ot 10.01.2002 «OO6 oxpaHe
OKpYXKarollel Cpelp» K KOMIIOHEHTaM OKpY’Kalollleld NPUPOJHOW Cpelbl OTHOCATCS: 3eMII,
Hezpa, TMOYBBI, MOBEPXHOCTHBIE M IOA3EMHBbIE BOJbI, aTMOC(EpHBIH BO3/1yX, PaCTUTENIbHBIH,
KUBOTHBIH MHMpP M HHBIE OpraHU3Mbl, a TAaK)KE€ O30HOBBIM cijol aTMocdepbl U OKOJI03EMHOE
KOCMHMYECKOE IPOCTPAHCTBO, 00ECIIEUNBAIOIINE B COBOKYITHOCTU OJIarONpPUATHBIC YCIOBHS JUIS
CyLIECTBOBaHMsS >kKM3HM Ha 3emie. OOydaromuiics JOJDKEH YACHUTb, YTO MOHMTOPHUHT
BBIILICIIEPEUNCIICHHBIX CPEJl OXBATHIBAET JAJCKO HE BCE BO3MOXKHBIE IIapaMETpbl, T.K. 3TO
COIPSDKEHO € KOJOCCAIbHBIMU TPYA03aTpaTaMy U 3HAYUTEIbHBIMU ()MHAHCOBBIMHU BIIMBAHUSMHU.
ITo »TMM mpUuYMHAM cHCTEMA MOHUTOPUHIA KOHTPOJUPYET TOJBKO HEKOTOPBIE NPUOPUTETHBIE
apaMeTpbl CPEIbL.

Bonpocs! 111 caMonpoBepKu:

1.HazoBuTe OCHOBHBIE KOHTPOJHUpPYEMBIE IIapaMeTpbl aTMoc(epHOro BO3aYyXa.
Oxapaxtepusyiite [1/IKcc, nnaekc 3arps3HeHus arMoc(hepHoro Bo3yxa.

2.Ha3o0BUTE UCTOYHUKU aHTPOIIOIEHHBIX a3PO30JIEH.

3.Kakue nocnencTBust UMEIOTCS 1151 aTMOC(EPHOTO BO3JlyXa B pe3yJibTaTe MOCTYIUICHUS
B HET0 Pa3JINYHOr0 POJa BPEIHBIX BEIIECTB?

4.Ha30BHUTE OCHOBHBIE KOHTPOJIMPYEMbIE MapaMeTpsl BoJbl. [laiiTe kiaccudukanmio Boj
1 (a30BOr0 COCTOSIHUS 3arpsI3HUTEINEH.

5.IIpusenure onpenenenue I1/IKB u I1/IKBp.

6. Oxapakrepu3yiTe UHACKCHI 3arpsI3HEHUS BOJTHBIX O0OBEKTOB.

7. Kakue mokasartesu J0JKHbBI YUUTBIBATHCS JUISl pacyeTa WHAEKCa 3arpsi3HEHUs BOJbI?

8.Ha3oBuTe OCHOBHBIE KOHTPOJIUPYEMBIE MTaPAMETPhI TOYBEI.

9. Haiite onpenenenue [1/1Km.

Tema 10. KonTpoJib AeiicTBHS KCeHOOMOTUKOB
MeToanyeckne peKOMEHIaluu:

Kcenobuotukn — ycioBHas Kareropusi Ajas 0003HAUEHUS UYKEPOIHBIX IS KUBBIX
OpPraHU3MOB XMMHMUYECKHX BEIIECTB, €CTECTBEHHO HE BXOJAIIUX B OMOTHYECKUH KPYrOBOPOT.
Kak npaBuiio, noBblllIeHHE KOHLEHTPALMU KCEHOOMOTHKOB B OKPY)KAIOIIEH Cpele MpsSMO WU
KOCBEHHO CBSI3aHO C XO351CTBEHHOU J1€ATENbHOCTBIO UesloBeKa. K HUM B psAJie Clly4aeB OTHOCST:
NECTUIIN/IbI, HEKOTOpPbIE MOIOIIUE CPEACTBAa (IE€TEPreHThl), PAaTUOHYKIHIbI, CUHTETUYECKHE
KpacuTeN!, MOJIMAPOMATUYECKUE YIIIEeBOAOPOAbl U np. [lonanas B OKpy»KaroIllyr NPUPOIHYIO
Cpelly, OHM MOTYT BbI3BaTh MOBBIILIEHUE YaCTOTHI aJUIEPTUUYECKUX PEAKIIHM, rnOeslb OpraHu3MoB,
U3MEHUTh HACJIeJICTBEHHbIE NPU3HAKHU, CHU3UTh HMMMYHUTET, HApyIIUTh OOMEH BEIIEeCTB,
HapyIIUTh XOJI IPOIIECCOB B €CTECTBEHHBIX IKOCUCTEMAX BILUIOTH 0 YPOBHS OHOCGEPHI B LIETIOM.
W3yuenne npeBpamieHii KCEHOOMOTHMKOB IYTEM JETOKCHKALMM M Jerpajallid B JKUBBIX
OopraHM3Max M BO BHEUIHEW cpeae BaXXHO JIsi OpraHU3allid CaHUTAPHO-TUTMEHUYECKUX
MEPONPUITHH 10 OXPAHE OKPYKAIOLIEN CPEBI.
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Bomnpocel 11 caMONIpOBEepPKH:
1. Omumwure neiicTBre KCEHOOMOTHKOB
2. TlpuBenute mpuMepbl KCEHOOMOTHUKOB
3. Uro Takoe 6motpanchopmalus KCeHOOMOTUKOB?

Tema 11. I'eonndopmanuoHHbIE CHCTEMBbI
Knaccudukanus, ctpykTypa, IpuMeHEHHeE.
MeTtoauyeckue peKOMeHAalu:

[TonsiTre reonH(pOPMALIMOHHON CUCTEMBI TAKXKE UCIIONB3YeTCsl B O0JIee Y3KOM CMBICIIE —
KaK HHCTpyMEHTa (IpOrpaMMHOrO NPOAYKTa), IO3BOJISIIOIIETO II0Jb30BaTENsIM MCKaTh,
AHAIM3UPOBATh M PEIAKTUPOBATh KaK IUGPOBYIO KAPTy MECTHOCTH, TaK U JOMOJHUTEIbHYIO
uHpopmanuio 00 00beKTax

'eoundopmanonHasl cucremMa MOXET BKJIIOYAaTh B CBOM cocTaB: 0a3bl JaHHBIX
JUCTaHIIMOHHOTO 30HJUPOBAHUS 3€MIIM, MPOCTPAHCTBEHHBIE 0a3bl JaHHBIX (B TOM YHCIE IMOJ
ynpasineHueMm yHuBepcanbHbix CVYDBJl), pemakrtopbl pacTpoBOil u BEKTOpHOH rpadukwy,
pa3IuyYHbIE CpeACTBa NMPOCTPAHCTBEHHOIO aHaiu3a AaHHbIX. [IpuMeHstoTcst B kapTorpaduu,
re0JIOTMH, METEOpPOJIOTUH, 3€MJIEYCTPOMCTBE, SKOJOTMHM, MYHHMIMIAIBHOM YIPABICHUH,
TPAaHCIOPTE, JKOHOMHUKE, OOOpOHE M MHOTHMX JApyrux oOnactax. HayuHble, TexHuueckue,
TEXHOJIOTMYECKUE M TPUKIATHBIE ACIEKThl IMPOEKTUPOBAHUSA, CO3JAaHUS M MCIOJIb30BaHUS
reOMH(POPMALMOHHBIX CHCTEM U3Y4al0TCsl TEOMH()OPMATHKOM.

Bomnpocsl 11 camonpoBepKHu:

1. Kakue ecte 'IC no TeppuropralibHOMY 0XBaty?

2. Kakue ects 'C no npeametHoit 001actu HHGOPMAITMOHHOTO MOJICTHPOBAHUS?

3. Kaxkue ects 'MMIC 1o npo0eMHO#i opueHTanuu?

4. HazoBute ocHOBHBIE cocTaBHble yactu ['C?

5. Kakue ocHoBusbie oneparuu B [ IC?

6. Meroanyeckne peKOMEHAANMH 1O TOATOTOBKE O00yYaIOLIerocs K
NPOMEKYTOYHOI aTTecTAIIMU

Y4eOHBIM TJIAHOM TO JUCHUIUIHHE «JKOJOTUYECKMH MOHUTOPHHIY» MPEayCMOTpEeHA
cienyromas GopMa NpOMeXyTOYHOM aTTeCTalluu: 3a4€T, IK3aMeH.

[IpoMexxyTouHasi arrecrauvs  HampaBiI€HAa Ha MPOBEPKY KOHEYHBIX PE3YJIbTAaTOB
OCBOCHMS JUCLUIUINHBL.

dopMa TPOMEKYTOUHOW aTTECTAlMU «3a4veT» NPEANoiaraeT yCTaHOBJICHHE (QakTa
c(OPMHPOBAHHOCTH KOMIIETEHIIM Ha OCHOBAaHUM OLIEHKM OCBOCHHMSI OO0YyYarolUMCs
IPOrpaMMHOr0 MaTepuana Mo pe3ysbTaTaM TEeKYIIEro KOHTPOJSl JUCHUIUIMHBI (MOIyJs) B
COOTBETCTBUM C TEXHOJOTMUECKON KapTOH.

Ecnu oOyuaronuiicss Habpajn 3a4€THOE KOJIMYECTBO OaJlJIOB COIVIACHO YCTaHOBJIEHHOMY
JIMara3oHy MO AUCHUIUIMHE, TO OH CUUTAETCs aTTECTOBAHHBIM.

Takum o00pazoMm, MOATOTOBKAa K 3aueTy MpeArojaraeT MOATOTOBKY K ayJAUTOPHBIM
3aHATUSAM U BHEAYAUTOPHOMY TEKYIEMY KOHTPOJIIIO BceX (opM.

[Tpn moATOTOBKE K IK3aMeHY IeIeco00pa3Ho:

- BHHUMATEJIIBHO HW3YyYUTh IEPEUYEeHb BOIPOCOB M OINpPENEINTh, B KAaKUX HCTOUYHHUKAX
HaxoOsaTCsa CBEACHUA, HeO6XO)II/IMI)Ie JUIA OTBE€TA Ha HUX,

- BHUMATEJIbHO MPOYUTATH PEKOMEHJOBAHHYIO JIUTEPATYPY;

- COCTaBUTb KPATKUEC KOHCIICKTLI OTBETOB (HJ'IaHBI OTBCTOB).

IIpu moBTOpeHHMH MaTepHaja HEXKENaTeJbHO HCIOJIb30BaTh MHOTO KHUT. OCHOBHBIM
HCTOYHHUKOM IIOJATOTOBKM K 3JSK3aMCHY SABJICTCA KOHCIICKT HeKHHﬁ. CneglyeT 3aIiIOMHUHAaTh
TEPMUHBI U KaTEropuu, MOCKOJIbKY B MX ONPEAETICHUAX COAEPIKATCS MPU3HAKU, TO3BOJISIOIINE
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https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B5%D0%BE%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D0%B5%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BD%D0%B8%D1%86%D0%B8%D0%BF%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BE%D1%80%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0

YSCHUTh UX CYIIHOCTh U OTIMYUTH 3TU MOHATHUSA OT IpYTrux. B Xoze moaroroBku odyuarommmces
HeoO0XxoauMo oOpalare BHUMAHUE HE TOJBKO Ha YPOBEHb 3allOMHUHAHMs, HO M Ha CTENEHb
NOHMMAaHHS KaTeropuil U peasbHbIX NpoQHIbHBIX pobieM. [loaroToBka K 3K3aMeHy JOJDKHA B
pa3syMHBIX NPONOPLMSIX COYETATh U 3allOMUHAHME, U IIOHMMaHUE IIPOrpaMMHOr0 Marepuana. B
3TOT TEPHOJ TOJE3HBIM MOXKET OBITh OOIIEHHE OO0YYaIoUMXCA C NPEnojJaBaTesIMH 110
JUCLUIUINHE Ha IPYNIIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTALUAX.

[ToaroroBky no 6miieTy Ha SK3aMEHE HaJl0 HAUMHATD C TOI'0, YTO IIOMHUTCS JIy4IlE BCETO.
OpnnHako, roTOBSCH IO OJHOMY BOIIPOCY, Ha OTHENBHOM JINCTE HYXXHO IIOCTOSIHHO KpaTKO
3alKChIBaTh U T€ MOMEHTHI, KOTOPBIE «BCIUIBIBAIOT» B MAMSTH U 10 IPYTrUM BOIIpOcaM OMJIeTa.

Bo Bpems sk3aMeHa oOydarouiyecs MOT'YT I10JIb30BaThCsl IPOrpaMMOIl JUCLMIUIMHBL, a
TaK)Ke, C pa3pelleHus IK3aMEHaTOpa, CIIPaBOYHOM JINTEPATYPO.

ITo oxoHYaHMU OTBETa SK3aMEHATOP MOKET 3a/laTh 00YYaOLIEMYCsl TOTIOJIHUTENIbHBIE U
YTOYHSIOIIME BOIIPOCHI.

[TonoxutenbHbIM OyneT cTpeMieHHE OOYYaroIerocss H3JI0KUTh pa3iIMyHble TOYKH
3peHHsl Ha pacCMaTpUBAEMYIO MpoOJieMy, BBIPa3UTh CBOE OTHOLICHHE K HEH, NMPUMEHHUTHh
TEOPETUYECKHE 3HAHUS 110 COBPEMEHHBIM IpodiIeMam.

Bomnpocsl Kk 3xk3amMeny:

1. Crpykrypa 3KOJOrMYeCKOro MoHuTOpHHra. Llemu, 3agauu, NOHATH, ONpeeseHHs,
O0BEKThl  JKOJOrM4eckoro MoHMTOpHHra. Kiaccudukamuss cucreM  3KOJIOTHYECKOTO
MOHMTOPHHTA.

2. OpraHuzanys rocyJapCTBEHHOHN c1yKObl HAOMIOACHNUN 32 COCTOSTHUEM OKPY KaIOIIeH
npupoaHoii cpenbl. [mobanbHas cucremMa MoHUTOpHHTa oKpyxaromiei cpeasl (CCMOC).Enunas
rocyJapCTBEHHAs cucTeMa dKkoorndeckoro Mmonutopunra (EI'COM). 3anaun, GyHKIum.

3. MonuTtopuHr armocgepHoro Bo3ayxa. OpraHuszanus HAOMIONEHUH M KOHTPOJI
3arps3HeHui B arMmoc(epHOM Bo3ayxe. DOHOBBII MOHUTOPUHT. IMITaKTHBIN MOHUTOPHHT.

4.  MOHUTOPUHI UCTOUYHUKOB 3arpsi3HeHus arMocdepsl. IlocTsl HaOm01eHUH.

5. MonuTtopuHr BoAHBIX 00beKTOB. OpraHuszanus HaOMIOACHUM 3a 3arpsi3HEHUEM
BOJIHBIX 00bekTOB. IlyHKTHI HaOmomeHuit. Ilporpammel HaOmroneHUl 3a KayecTBOM
MOBEPXHOCTHBIX BO/I.

6. buonornueckue MeToapl B IKOJIOTMYECKOM MOHMTOpUHre. buorectupoBaHue u
OMOMHIUKAITUS

7. TIpo6ooT6Gop 1 MOAroTOBKA MOYBHI K aHanu3y. [lokasarenu cocTosIHUS MOYB.

8. bBHOMOHUTOPHHT MOYB.

9. MoHuTopuHr paguanuoHHoro 3arpsizHeHus. HPB-99/2009. @3 «o paauannoHHOM
0€30I1aCHOCTH HaCceICHUs

10. JIucTtaHUMOHHBI  MOHHUTOpPHMHI.  JluCTaHUMOHHOE  30HAMpoBaHHEe. Metoa
MHOTO30HaJILHON UH(OPMAIIIH.

11. Cucrema sxonorudeckoro koHtpois. ['OK, 19K, O3K. Dkonoro-aHanutuyeckuit
KOHTPOJb.

12. Meroabl aHann3a. XUMHUYECKHE

13. Meroap! aHanm3a: GU3UKO-XUMUIECKHE

14. Mertoabl aHANIN3a: AIEKTPOXUMUYECKHE,

15. Meronbl aHanmM3a: CHEKTpajbHbIE U ONTUYECKHUE METO/Ibl aHAIIN3A,

16. Mertoap! aHanu3a: Xxpomarorpaduyeckue.

17. HopmupoBanue kauecTBa armocepHoro Bo3ayxa. CaHUTapHO-TUTHMEHUYECKUE
HOpMaTuBbl. [IpoM3BOACTBEHHO-XO34CTBEHHbIE HOpMaTHBBI KadecTBa Bo3ayxa. CaHuTapHO-
3alUTHBIE 30HBI.

18. HopmupoBaHue 3arps3HAIONIMX BellecTB B mouBe. OLeHKa YPOBHS 3arpsi3HEHMS.

19. Ot60p npo06 Bomb! Ha aHaNM3. [Toka3arenn kayecTBa BOJIBI.

20. TlokazaTenu KauecTBa MPHUPOJIHBIX BOJ, CTOYHBIX BOJ, MUTHEBOM BOJbL. OleHKa
YPOBHS 3arps3HEHUS TOBEPXHOCTHBIX BOJ| CYIIM U MOPCKUX BO/I.
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21. HopmupoBanue kadecTBa Bojbl. Bogooxpanusie 30Hbl. CaHUTApHO-TUTHEHUYECKUE
HOpMaTuBEL. [IpOM3BOICTBEHHO-XO035HCTBEHHBIC HOPMATHUBBI KAYECTBA BO/IBI.

22. KoHTpomnb neicTBUS KCEHOOMOTHKOB.

23. TI'eonndopmannonnsie cuctemsbl. Kiaccudukanus, ctpykTypa, IpuMeHEHHE.
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