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O01IMe MoI0KEeHU A

Ilenp MeTOAMYECKMX MAaTEpUaAOB IO OCBOCHMIO JMCHUUIUIMHBI - OOECIEeYUTh
oOyyaromemMycss ONTHUMAJbHYIO OpraHU3aIMI0 Mpolecca M3YYECHUs IUCHUIUIMHBI, a TaKkKe
BBINOJIHEHUS Pa3IMYHbIX (POPM CaMOCTOSTEIBHON pabOTHI.

OcBoeHMe IUCHMIUIMHBI OCYLIECTBISETCSA HA ayAMTOPHBIX 3aHATHSIX M B IpOLECCe
CaMOCTOSTeNIbHOW palboThl oOywaromuxca. OCHOBHBIMH BHJAMH ayJIUTOPHOH pPabOThl 110
JUCLHUIUIMHE SIBJISIOTCS 3aHATHUS JIEKHMOHHOTO W CeMHUHApcKoro Tuma. KoHkpeTHble (OpMbI
ayJUTOPHOM paboThl OOydYarOUIMXCS MpPEACTAaBICHBl B Y4eOHOM IIaHe 0O0pa3oBaTeIbHOM
pOTpaMMBbI U B pab0YMX MporpaMmax AUCHUILINH.

N3yuenune pekoMeH1yeTcs HauaTh ¢ O3HAKOMJIEHHUs ¢ paboueil mporpaMMol AUCHUILIMHBI
(Momyssi), ee CTPYKTYpOU U coepikanueM, OHIOM OIEHOYHBIX CPEJICTB.

Pabotast ¢ paboueii mporpamMmmoii, HEOOXOUMO OOpaTUTh BHUMAHKE HA CIIEAYIOIIEe:

- HEKOTOPBIE Pa3Jesbl UM TEMbl TUCLUILIUHBI HE pa30MpPatOTCs Ha JIEKLUAX, @ BBIHOCSATCS
Ha CaMOCTOSITEIIbHOE M3YyYCHHE IO PEKOMEHYyEeMOMY IMEPEYHI0 OCHOBHOW M JONOJHHUTEIBHOM
JUTEPATyphl U Y4eOHO-METOAMYECKUM pa3padoTKam;

- YCBOCHHE TEOPETHYECKUX MOJOKEHUN, METOJIUK, PACUETHBIX (OPMYI, BXOASALINX B
CaMOCTOSITENIHO U3y4aeMble TEMbI TUCIMITIIMHbI, HEOOXOJMMO CaMOCTOSATEILHO KOHTPOJIUPOBATh
C MIOMOUIbIO BOIIPOCOB JJIsi CAMOKOHTPOJIS,;

- coep)KaHuE TeM, BHIHECEHHBIX HA CaMOCTOSTEIbHOE HM3Yy4eHHE, B 005M3aTEIHHOM
MOpSAKE BXOAUT COCTABHOM YacThIO B TEMbI TEKYIIETO KOHTPOJISI M IPOMEKYTOUHOM aTTECTaLIH.

Kaxnmass pabowas mporpamMma IO IUCIHHILIMHE COMPOBOXKIAIOTCS METOAHMYECKUMHU
MaTepHajJaMM [0 €€ OCBOCHHUIO.

OtnenpHble y4eOHO-METOAUYECKUE PA3paOOTKH MO JUCHUILIMHE y4eOHbIE OCOOUs MU
KOHCIIEKTBI JIEKLIUI, METOJUUECKHUE PEKOMEHJAIMK 110 BBIIOJHEHUIO Ja0OpaTOpHBIX paboT U
pelieHno 3a1a4 U T.11. pazmeneHsl B OMMOC MAY.

OOyuvaromumMcs peKOMEHIyeTcs MOoJIyduTh B Oubanoreke MAY yueOHyI0 JuTepaTypy,
HE00X0IUMYIO Ui pabOThl HAa BCEX BUAAX ayJAUTOPHBIX 3aHITUH, a TAKXKe /I CAMOCTOSATENIbHON
paboThI 110 U3YYEHUIO JUCIUTUINHBL.

Bunsl yueOHO# paboThI, CPOKM MX BBINOJHEHUS, 3allJTAHUPOBAHHBIE MO JUCLMILIMHE, a
TaKXKe CHCTeMa OIICHWBAaHUS pe3yJbTaToB, 3aUKCHPOBAHBl B TEXHOJOTHYECKOW KapTe
JMCLUTITHBIL:

Tab6auua 1. - TexHosiornueckasi KapTa TeKylero KOHTPOJIsi U MPOMesKYTOYHOI
arrecTanyu (MPOMeKYTOYHASL ATTECTALUA — «IK3aMeH») 0YHasA popMa 00yUeHHs

3ayeTHOC
I'padux
Ne KoHTpoJabHbBIE TOUKH KOTHAECTBO NPOXO:KICHHUSA
- p 0a/110B p
min | max

Tekymuii KOHTPOJIb

1. IMocemenue gexumii (6 Jexmmii) ‘ 3 ‘ 11 ‘ 14-ag nepens

Hert nocemenuii — 0 6amios,
25% nocemaemMocTs — 3 0ayIa
50% nocemnaeMocTs — 6 6amIoB
75% mocemaemocTs — 9 0aIUIOB
100% mocemaemocts - 11 6ammos

2. | Boinosnenne npaktuueckux pador (17 mpakr.pa6) | 13 | 17 | Io pacnucanuio
Beimonuenue 1 npaxt.pab. — 1 6amn
3. | Boinoanenne nagoparopubix pador (26 1a6.pad.) | 44 | 52 | Io pacnucanuro

Bremomaenue 26 nab.pad. — 52 6amia, 1 mab.pad. — 2 6amna.




Brimonaenue 1 1ab.pab. He B cpok — 1 6ami (BbIOTHEHHE (PUKCHPYETCS TIPETIOaBaTEIIEM )

UTOTO 3a paboTy B cemecTpe | 60 | 80 | 15-asmenens
TIpoMeKyTOUHAS ATTECTALMSA «IK3AMEH)
DK3amen | 10 | 20 |

Orenka «5» - 20 6amnos
Onenka «4» - 15 6amos
Onenka «3» - 10 6awios

UTOTI'OBBIE BAJLIBI IO JUCLHUAIIJIMHE | 70 | 100 |

MIPOMEXKYTOYHOM aTTecTalu (IK3aMeH)

Ixana 6a/1710B 1151 onpejieJIeHUsl UTOTOBOIi OLIEHKH:
91 - 100 6an10B - OLIEHKA «5%»

81-90 6as1oB - onieHKa «4»

70- 80 GamnoB - oLeHKa «3»

69 1 MeHee OalIOB - OICHKA «2%

o0yyJaromierocs

PaboTa mo W3y4eHHIO AMCUUIUIMHBI JAOJDKHA HOCHTH CHUCTEMaTHUYeCKHil xapakrtep. s
YCIIEIIHOTO YCBOEHUS TEOPETUYECKOr0 MaTepuana 1o npeajaraeéMoi AUCHUILIMHE HE0OX0IUMMO
PeryJisipHO MOCEIIaTh JIEKIIUH, aKTUBHO pad0TaTh Ha y4EOHBIX 3aHATHSX, BBIITOIHATH IMCbMEHHbIE
paboThl MO 3aJaHUI0 MpernojaBarens, NepeYUThIBATh JIEKIIMOHHBIM MaTepuall, 3HauYUTEeIIbHOE
BHUMAaHUE YJENIATh CAMOCTOATEIIBHOMY U3YYECHHIO JUCLUIIIMHBL.

BaxxHbIM yCIIOBMEM YCIEIIHOIO OCBOEHUS IUCLUILIMHBL SIBJISETCS CO3JAaHUE CaMUM
0o0y4aromyMCsl CUCTEMbI MPABUIBHOM OpraHU3alUU TPYAA, IO3BOJIIOLIEH pacrpenesnTh
y4eOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C KAJIICHIAPHBIM YY€OHBIM rpadKoM.

1. MeToauueckue PEKOMEHIAUHU IIPHU paﬁoTe Ha 3aHATUAX JICKIHHOHHOI'O THUIIA

K 3aHsaTHsM J1eKIIMOHHOrO0 THNA OTHOCSTCS JIGKIMM W HUHBIE YydeOHBbIE 3aHSTHSA,
npeaycMaTpUBarollye NPeuMYyIIEeCTBEHHYIO Tiepeiayy yueOHoM nHpopMaluu IpenojaBaTeieM.

Jlexuus npencTaBisieT cOO0M MOCIEe0BATEIEHOE U3JI0KEHHE MTPENoaBaTesieM y4eOHOro
MaTepuana, Kak IIPaBWIO, TEOPETHYECKOro Xxapakrtepa. Llenp JIEKIMOHHOrO 3aHATUS —
OpraHu3alys leJIeHapaBIeHHON TO3HABATEIBHOM AEATEIIbHOCTH 00OYUYaIOMIUXCS IO OBJIAZICHUIO
IpOTrpaMMHBIM MaTepHaoM y4eOHOM TUCIUITIMHBI.

B pspe ciayuaeB yiekiusi BBIOJHSAET (YHKIIMIO OCHOBHOTO MCTOYHMKA HH(OpManuu,
Harpumep, IpHU OTCYTCTBUM YUEOHHKOB M y4eOHBIX IOCOOMIA; B ciydae, KOrJia HOBbIE HayyHbIe
JTaHHBIE TI0 TOM WM MHOM TeME He HAlllJIM OTPaKEHUs B yUeOHMKAX; OTAEIbHBIE Pa3Aeibl U TEMbI
OYEHb CJIOXKHBIE JUI CAMOCTOSATENILHOTO N3yUeHHs 00YyUarOMMUCS.

B xozne npoBeneHus 3aHATUHN JEKIIMOHHOTO TUIIA HEOOXOUMO BECTH KOHCIIEKTUPOBAHUE
M3JIaraeMoro MPENoiaBaTeIeM MaTepraia.

Haubonee TouHO M moapoOHO B XOJ€ JIEKLUHU 3alHUCBIBAIOTCSA CIEAYIOIINE ACIEKThI:
Ha3BaHUE JICKINH; IJIaH; UCTOYHUKUA MH()OPMAIIUK [0 TeMe; TOHATHSI, ONpe/esIeHHs; OCHOBHBIE
(bopMyIIbl; CXEMBbI; MPUHIUIIBL, METO/IbI; 3aKOHBI; TUIIOTE3bl; OIIEHKH; BHIBOJbI U MPAKTUYECKHE
PEKOMEH 1AL Y.

KoHcnekT - 3To He TOYHas 3amuch TEKCTa JIEKIMH, a 3aliCh CMbICIA, CYTH y4eOHOMH
uHpopmanuu. KoHCHEeKT mumeTcs [uis NocaeyIoIero YTeHUs U 3TO 3HAYUT, YTO (POPMBI 3aIHCH
ClelyeT JiefaTh TAKUMH, YTOOBI UX MOKHO OBbUIO JIETKO U OBICTPO MPOUYUTATh CIYCTS HEKOTOPOE
BpeMs. KoHcrekT noimkeH o0s1eryaTs MOHMMaHUE U 3alIOMUHAHUE yueOHOM nH(pOopMaIHH.

PexomeHnayercst 3anaBaTh JICKTOPY YTOYHSIIOIIME BOIPOCHI C LENBIO  YIIIYOJEHHMs
TEOPETUYECKUX IIOJIOKEHUM, pa3pelleHus NPOTUBOPEUYMBBIX cuTyanuil. IIpy moaroroBke k
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HroroBasi onieHKa onpeensercs 10 UTOrOBBIM OajtaM 3a AUCLUIUIMHY U CKIIAJbIBACTCS W3
0ayuioB, HAaOpaHHBIX B XOJ€ TEKYIIEro KOHTPOJs (MTOro 3a paboTy B CeMecTpe) Hu

Hrorosas onmeHka MPOCTABJIICTCA B 3K3daMCHAIIMOHHYIO BCAOMOCTH U 3aYCTHYHO KHHUIKKY




3aHATUSAM CEMHHAPCKOTO THUIA, MOXKHO J0padaThiBaTh CBOM KOHCIIEKT JIEKIMH, Jiefas B HEM
COOTBETCTBYIOILIIME 3allCH M3 M3YYEHHOW JMTEpaTyphl, YKa3aHHOW B paboueil mporpamme
JUCLIAIIIVHBL.

Temaruka nexkuuii gaercs B paboueil mporpaMme JTUCHUILINHBL.

2. MeToauuecKkue PE€KOMEHIAUH 110 noAroTOBKE M paGOTe Ha NMPAKTHYCCKHUX
3AHATHUHAX

IIpakTnuyeckoe 3aHsiTHe - 5TO0 (¢dopmMa oOpraHu3aluu y4deOHOro Ipolecca,
IIPEIII0JIararoias BbIIIOJHEHUE CTYIEHTAaMU 10 33JJaHUIO U I0Jl PyKOBOJICTBOM IIPEIO1aBaTENs
OJIHOM MJIM HECKOJIBKUX IPAaKTUYEeCKUX padoT. M eciu Ha JeKIMM OCHOBHOE BHUMAaHUE CTYIEHTOB
COCPEIOTOYMBACTCA HAa Pa3bACHEHMH TEOPUH KOHKPETHOW Y4eOHOW JUCHMILUIMHBI, TO
IPAaKTUYECKHE 3aHATHS CIIyKaT JUlsl oOydeHHsl MeToJaM ee NpUMeHeHUs. ['J1aBHOW X ILelbro
ABJIIETCS. YCBOGHUE METOJA HUCIOJb30BAaHUS TEOPUH, NMPUOOPETEHHE IMPAKTUUYECKUX YMEHMH,
HEOOXOAUMBIX JUIsSl U3YYEHUS MOCIEAYIOINX IUCIUILINH.

IloAroToBKy K INPakTU4YECKOMY 3aHATHIO JIy4dllle HAYMHATh Cpa3y K€ IOoCie JEKLIUU I10
JTAaHHOW TeMe WJIM KOHCYJIbTaluu npenojaasarens. HeoOxoaumo nonodpats IuTeparypy, KoTopas
pPEKOMEH10BaHa JjIs OJIrOTOBKHU K 3aHATHUIO U IPOCMOTPETH ee. JIrobast TeopeTuyeckas npodiaema
JIOJDKHA OBITh OCMBICIIEHA CTYACHTOM C TOYKHM 3pEHHMs €€ CBSI3U C peaJbHOM JKHU3HBIO U
BO3MO>KHOCTBIO PEaJIM3alluy Ha IPaKTUKE.

Lenp0 NpakTHYeCKHX 3aHATHH SIBJACTCH 3aKPEIUICHUE TEOPETHYECKUX 3HAHMHU U
HABBIKOB CaMOCTOSITENILHOM pabOThI, OIYYEHHBIX B IIpoLiecce 00yueHus 110 JaHHON JUCLUIUIMHE.

3ajauM NpaKTUYECKUX 3aHATHIA:

1. BeipaboTaTh HaBBIKU IO IPAKTUUYECKOMY MCIOJIb30BaHUIO 3HAHUN B 00JIACTH OXpaHbI
Tpyaa.

2. Pa3BuTh y CTYyIEHTOB HAaBBIKM CaMOCTOSATENIBHOH pabOTBl €  y4eOHHUKOM,
3aKOHOJIATEITbHBIMH, IOJJ3aKOHHBIMHA U HOPMATHBHBIMH aKTaMH, yMEHHE pad0TaTh B KOMaH/Ie.

IMMPAKTHYECKOE 3AHSTHE Nel
«KuBoe BemecTso»

MeTtoauyeckue ykazaHHus

Cemunap nposoautcs B popme "kpyrioro crona". CTyJeHTbl BMECTE C IIperoiaBaTesieM
00CYXIar0T CIEAYIONINE BOIMPOCHL:

1. Oxocucrema. KOMIOHEHTBI S5KOCHCTEMBI.

2. ABroTpodsl. ['ereporpodsr.

3. Cpenpl )KU3HU.

4. buocdepa — xxuBas 0001049Ka 3eMIIH.

5. @YHKIIMH «GKUBOT'O BEIIECTBAY.

IMPAKTUYECKOE 3AHSATUE No2
«Bo3zaelicTBre 2KOIOTHYECKUX (DAKTOPOB HA KUBBIE OpraHu3Mbl. OTpe/ieieHrne 30HbI
ONITUMYMa)

OKOJIOTUYECKUMH (PAKTOpaMH SIBIISIIOTCS  3JIEMEHTBI CpEJibl, CIOCOOHBIE OKa3bIBaTh IMPSMOE
BJIMSIHUE HA JKUBBIE OPTaHU3MBI (XOTs ObI Ha MPOTSHKEHUH OJJHOM M3 (a3 MX WHAUBUAYAILHOTO PA3BUTHS),
WIIN YCJIOBHS CPEJIbl, HA KOTOPBIE OPraHU3M OTBEYAET MPUCIOCOOUTENBHBIMU PEAKIHAMHU.

B ocHoBe B3aMMOJEHCTBHUS OpPraHU3MOB M OKpY’KAIOUIEM WX Cpeapl HaXoAATCs HPUYMHHO-
cle/ICTBEHHBIE CBsA3U. OpraHu3M NoiydaeT nH(OPMAIUIO U3 OKPYXKAIOIIEH Cpellbl B BUE OMPEIeIEHHBIX
CUTHAJIOB, UMEIOIINX MATEPUAIbHYIO IPUPOY, U PEATUpPyeT Ha ATU CUTHAJIbL.

JKupoli oOpraHu3smM B TNPUPOJIHBIX YCJIOBHUSX OJHOBPEMEHHO IIOJBEPracTcsl BO3IEHCTBUIO
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OMoTHYECKUX U aOMOTHYECKUX (PAKTOPOB, TPeOyeMbIX eMy B OINpEIETCHHBIX KONMn4yecTBax (no3ax). Tak,
pacTeHUs HYXIAIOTCsA B OOJIBIINX KOJIMYESCTBAX BJIArd, MUTATECIbHBIX BelecTB (a3o0ta, Gocdopa, Kajwus).
TpebGoBaHus K IpyruM BeIIECTBaM, Hampumep, Oopy WM MOJHOAEHY, ONPEAENSIOTCS HUYTOXHBIMU
KoJnuecTBaMHU. TeM He MeHee, HEIOCTATOK WJIM OTCYTCTBHE JIIOOOro BemiecTBa (Kak Makpo - Tak U
MHKPOSJIEMEHTa) OTPHLATENFHO CKa3bIBAETCS HAa COCTOSHUM OpraHW3Ma, Jake €CIHM BCE OCTAJbHBIC
HPUCYTCTBYIOT B TPEOYEMBIX KOJIMUECTBAX.

B cooTBeTcTBHM ¢ 3aKOHOM MHHHMYMa, YCTAaHOBJICHHBIM HeMenKuM ydeHbM 0. JInbuxom, poct
PACTeHUI OTpaHMYMBAETCS >JIEMEHTOM, TpeOyeMas KOHLEHTpalus KOToporo MuHHManbsHa. 0. JInbOmx
OTIPEJICNINI, YTO Pa3BUTHE PACTEHHS WIH €r0 COCTOSHHUE 3aBUCAT HE OT TeX XUMHYECKHUX 3JIEMEHTOB (M
BEIIIECTB), KOTOPHIEC MIPUCYTCTBYIOT B OYBE B JIOCTATOYHBIX KOJMYECTBAX, a OT TEX, KOTOPBHIX HE XBATaeT.
3akoH MUHAMYMa (HopMyITUpyeTCs CIEAYIONIM 00pa3oM: 8eujecmeom, NPUCYmcmeyiowum 6 MUHUMyMme,
YAPABNAemes ypodtcau, Onpeoensiemcs e2o 8eIuduna U CmabuibHOCms 80 8pEeMEHU.

BriocnencTBum 3aK0OH MHUHMMyMa CTall TPakTOBaTbcs OoJyiee LIMPOKO, W B HACTOSIIEE BpeMs
MOSIBIIIOCH TIOHSTHE " TUMHTHPYIOLIHH (hakTop". DKOIOTHIECKHUH (GaKTOp ABISAETCA TUMUTHPYIOIINAM, €CITH
OH OTCYTCTBYET, HAXOJUTCS HIKE KPUTUYECKOTO YPOBHS WIIM MPEBOCXOAUT MaKCUMAaJbHBINH YPOBEHb.
[MonsTre "nmuMuTHpyIOMKK (HakTop" MPUMEHUMO HE TOJBKO K HEOOXOAMMBIM JJIsl )KM3HU OPTaHHU3MOB
3NIeMeHTaM, Kak cuuTai JInOuxX, HO M KO BCEM DKOJIOTHYECKHM 3JIEMEHTaM M YCIOBHUSM, IPHYEM 3TO B
paBHOI Mepe OTHOCHTCS KaK K MX BEPXHHM, TaK M HIDKHUM TpenienaM. Tak, y KayKI0ro )KHBOTO OpraHu3Ma
B OTHOIICHHWU PA3JIUYHBIX KOJIOTHYECKUX (PAKTOPOB CYIIECTBYIOT Mpeebl BBIHOCAMBOCTH, MEKIY
KOTOPHIMH HAXOJHUTCS 30HA TOJEPAHTHOCTH. TOJIEPAHTHOCTHb - CIIOCOOHOCTH JKMBOTO OpraHH3Ma
HNEPEHOCUTh OTKJIOHEHHS OJKOJIOTHYECKUX (DaKTOPOB OT ONTHUMAIBHBIX 3HAYCHUH. OTO IOHATHE
ucnonb3oBan B. Illendopn B popMynupoBKe 3aKOHA BBIHOCIHMBOCTH (3aKOHA TOJEPAHTHOCTH): 11000
JACUBOTL OP2AHU3M UMeem OnpeoeieHHble, I80TOYUOHHO YHACIEO08AHHbIE EPXHUL U HUMCHULL npedenbl
yemouuugocmu (MoaepaHmuoCcmu) K 6030eticmeauio 1100020 IK0I02U4ecKo2o haxmopa.

Ecmu  wm300pa3ute rpaduuecKkd 3aBUCHUMOCTb JKU3HCHHOW aKTHMBHOCTHM OpraHu3Ma oT
WHTEHCUBHOCTHU BO3JICHCTBHSI OJJHOTO SKOJOTHUYECKOro (hakTopa, TO MOIYUHUTCS KpHBas, HATOMUHAOIIAS
KPHBYIO HOpMaJILHOTO pactpenenenus ['aycca.

JXKuBble OpraHU3MBl MO OTHOIICHHIO K BO3ACHCTBHIO JKOJOTMYECKUX (PAKTOPOB IensaTcs Ha
3BPHOMOHTOB M CTEHOOMOHTOB. IBPHOMOHTHI NMEIOT MINPOKHIA JHATIa30H TOJIEPAHTHOCTH 10 OTHOIICHHIO
K BO3JICHCTBHUIO KAKOTO-JIN0O SKOJIOTHYECKOT0 (hakTOpa, CTeHOOMOHTBI - Y3KUI TUaa30H TOJIEPAHTHOCTH.

30Ha TOIePaHTHOCTH
e —— —— -

3ona onTuMyMa

JKu3HeHHas akTHBHOCTH Oprasusma

»
»

HurencHBHOCTD BO3AEHCTBHS 3KOIOrHIECKOro (akropa

3aBUCUMOCTB )KU3HEHHOH aKTUBHOCTH OpPTraHu3Ma
OT UHTEHCHUBHOCTHU BO3JICHCTBHS SKOJIOTUYECKOTO (hakTopa

MeTtoan4yeckne yKa3aHusl.

[IpakTrueckoe 3aHATHE 110 STOH TEMe IpeAyCMaTPHBAET BHIIIOJHEHUE 3aJaHUH C 1IeTIbI0 YCBOCHHMS
CTYACHTaAaMH OCHOBHBIX 3KOJOI'MYCCKUX SaKOHOMepHOCTeﬁ, 3HAKOMCTBO M OCBOEHHE IOHSATHHHOIO
anmapara AaHHOW TeMaTHKH (3Kojorndeckue (akTopbl, KIaccu(UKaIKs OPraHU3MOB MO OTHOLICHHUIO K
(axTopaM, onpeaeeHre 30H ONTUMYMa).

21_]151 yCOeurHoro yCBOC€HUs CTyACHTaMU HaHHOﬁ TEMBI IIPpEAIararoTCd pa3JIM4YHbIC 3aJaHus, B TOM
qHCIIe cojepKalue rpaguaeckuii MaTepua.

3agaHuda 1JIg BbINOJHEHUA
1. HazoBuTe KOHKpETHBIE (PAKTOPHI CPEIbI, KOTOPHIE MOKHO OTHECTH K a0MOTHYECKHM, OMOTUIECKUM



HJIM aHTPOIIOT'CHHBIM. 3aroaHuTe Ta6m/1uy:

DaKTOphI Cpeibl

[Tpupoausie

Abunornueckue

AHTpOTIOTCHHBIE
buotuueckue

2. COCI[I/IHI/ITC CTPCIIKaMU NOHATHUA U COOTBCTCTBYIOIIINE UM OIIPCACIICHUA.

Tunel B3aMMOOTHOIIEHHI

OnpeneneHus

MyTtyanusm (CUMOHO03)

BaumogpeiicTBue ocobeli 1ByX BUAOB, PH KOTOPOM JIJISI OAHHUX TTOCIIEIACTBHS
OTPHULATENLHEL, & JJIS APYTHX HEWTPAJIbHEIL.

XUITHAYECTBO Oco0u 0JJHOTO BUA UCTIONB3YIOT OCTATKU MUK 0COOEH APYroro BUAa.
CoBMecTHOE B3aMMOBBITOJIHOE COCYILIECTBOBAaHHE 0CO0EH ABYX mim OoJee
ITapazutuzm
BUJIOB
Kommencamzm Oco0u 0gHOTO BHIa IPEAOCTABIAIOT YOEXKHIIA 0CO0SM IPYToro BUAA, M 3TO HE
(HaxJ1eOHUYECTBO) NPUHOCHUT XO35IMHY HH BpE€Ja, HU IOJIb3bL.
Kommencanuzm CoBMecTHOE obHuTaHue 0cO0ei IBYX BUIOB, HEITOCPEACTBEHHO HE
(KBapTHUPAHTCTBO) B3aMMOJICHCTBYIOIINX MEXIY COOOH.
Oco0u 0JTHOTO WITH HECKOJBKHUX BHJIOB CO CXOIHBIMHU MOTPEOHOCTIMH
AMeHcanm COCYIIECTBYIOT IIPH OTPaHUUCHHBIX PECypcax, YTO MPUBOAUT K CHIDKCHHIO
JKU3HEHHBIX IOKa3aTeNel B3auMOICHCTBYIOIIUX OCOOCH.
KOHKprHLII/Iﬂ OI[HI/I OpTraHU3MBbI IOJIYYArOT OT APYTrUX HeO6XOILI/IMBIe IUTaTCIbHBIC BEIICCTBA
Y MECTO IOCTOSIHHOTO MJIM BPEMEHHOTO OOUTaHUSI.
Heiirpamuzm Oco0u ogHOTO BUIa IOSAAOT 0CO0EH APYroro Wik TOTO e BHUIA.

3. B3anmogeiicTBre NByX OpraHU3MOB TEOPETUIECKH MOKHO MPEICTABUTH B BUJI€ TAPHBIX KOMOWHAITHIA

n n

CUMBOJIOB "+",

n"0", Toe "+" o003HaYaeT ymydIIeHne TOJI0XKEHS ISl OPTaHU3MOB, "—" — ero

NIIEHNE U — 0T TBHE 3HAYMMBIX U3MEHEHUH IIPU B3aUMOIEHCTBUU. TaBLTE HAIIPOTHUB
eane u "0" OTCYTCTBHE 3HA 3MEHE 3aMOJIEIC ITocTaBbTE HampoO
MPEIOKCHHBIX TUIIOB OMOTHYECKUX B3aUMOJICHCTBHI COOTBETCTBYIOIIYIO APy CHMBOJIOB.
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4. Tepen Bamu Tpadvk 3aBUCHMOCTH YHCIICHHOCTH KYKa CEMUTOUYEYHON O0KbEH KOPOBKH OT
TEMIIEPATyPBl OKPYKAIOIIEH CpEbI.
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a) TeMIIepaTypy, ONTUMAIBHYIO ISl ’TOTO HACEKOMOT0;
0) Irama3oH TEMIIEPATYPhl 30HBI ONITUMYMA;

B) IANa30H TeMIIEPaTyphbl 30HbI IECCUMYMa;

I') 1B€ KPUTUYECKUE TOUKH;

1) IpeIeTbl BHIHOCIUBOCTH BH/IA.

INPAKTUYECKOE 3AHSATHE Ne3
«OKosiornyeckas Huma. MIHaukaTopHble OpraHu3mMbl»

Okonozuyeckas Huwia — 3TO MECTO OpraHu3Ma B IPHPOJE M Bech 00pa3 ero
KHU3HEICATSIbHOCTU WM, KaK TOBOPAT, >KU3HEHHBIM CTaTyC, BKJIIOYAIOIIMNA OTHOILIEHUE K
(akTopam cpeibl, BUaM IHILU, BPEMEHH B CIIOCO0aM MUTaHUS, MECTaM Pa3MHOKEHUS, YKPBITUI
U T.J.

AmMepukaHckuid 3kosor OxyMm oOpa3HO Ha3Ball MECTOOOMTaHME "ajgpecoM" opraHu3ma
(Buma), a SKOJIOTHUYECKYIO HUIy — ero "mpodeccueit”". Ha ogHOM MecTOOOMTAaHUU KUBET, KaK
MIPaBUIIO0, OOJIBIIIOE KOJIMYECTBO OPTraHU3MOB Pa3HbIX BHIOB. HanmpuMmep, cMemaHHbIi Jiec — 3TO
MECTOOOHUTaHUE ISl COTEH BUJOB PACTEHUN U KUBOTHBIX, HO y KaXKJIOTO U3 HUX CBOSI M TOJIBKO
OJTHAa HKOJIOTHYECKas HUIIA. Tak, CXOAHOE MECTOOOMTAHNE 3aHUMAIOT JIOCh U Oenka. Ho Humm
UX COBEPIICHHO pa3Hble: Oelika 0OMTAaeT, B OCHOBHOM, B KPOHaX JIEPEBbEB, MUTACTCS CEMEHAMU
U IUIOJAMM, TaM K€ pa3MHOXaeTcs U T.1. Bech )KU3HEHHBIN LIMKII JIOCS CBSI3aH C MOIO0J0TOBBIM
MIPOCTPAHCTBOM: MTUTAHHE 3EIEHBIMH PACTCHUSMH WA UX YaCTAMHU, PA3MHOKEHUE U YKPBHITHE B
3apocCisxX U T.II.

Eciu opraHu3Mbpl 3aHUMArOT pa3Hble 3KOJOTMYECKHE HUIIM, OHM HE BCTYNAIOT B
KOHKYPEHTHBIE OTHOLICHHS, chepbl UX NEATENbHOCTH W BIUSHUS pazaencHbl. OTHOIICHUS —
HEUTpPAJIbHBIE.

BMmecre ¢ TeM, B KaXKJ0W KOCHCTEME UMEIOTCS BUbI, KOTOPBIE MPETEHAYIOT Ha OJHY H
Ty K€ HUIIy Wiu €€ dJIeMeHThl (IHIly, YKPBITHS W T.I.). B TakoM ciydae Hem3OexHa
KOHKYpeHL s, 00pb0a 3a 001a1aHne HUIIEH.

MeToauueckue YKazaHust

1. Hauepture rpaduk obnacteil BBKMBaHUS U ONTUMyMa 6a00uKU SI0JIOHHOMH MII0JJ0KOPKH,
KOTOpas SBJSIETCS ONACHBIM BpeAuTeseM cajloB. Ha ropu3oHTanbHOM OCH OTIOXKHUTE 3HAYESHUS
BJIQKHOCTH BO3/IyXa B MPOLEHTAX, HA BEPTHKAILHON — TEMIIEPATyphl B Tpaaycax. Mcmonb3yiite
NPUBEJICHHbIE HI)KE TIOKA3aTelH.

IMonHast ruGenb KYKOJOK SONOHHOM IMIOXOKOPKH HacTymaer npu coderanmsx: 10°C u
100%; 4°C u 80%; 15°C u 40%; 28°C u 15%; 36°C u 55%; 37°C n 100% (mepast rmdpa —
TEMIIepaTypa, BTOpas — BIAKHOCTh BO3IyXa).

I'u6ens menee 10% mpu codeTaHUsX: 20°C u 85%:; 22°Cu 95%: 27°Cu 55%: 26°C u 55%:
22°C u 70%.

CoenuHuTe 3aMKHYTOM KPHBOW TOYKM JJIi KaKJOr0 YPOBHS BbDKMBaHUA. PaccmoTrpure
MOJTyYEeHHBI TpaduK M JaiTe OTBET Ha BOIMPOC: BEIHMKA JIM OMACHOCTh Pa3MHOXKEHHUS ITOTO
BpPEIUTENS: a) B pallOHAaX C JIETHUMM TeMIEpaTypaMu 18-25°C u Buaxuocthio 70-90%, G) B
paiionax ¢ jerHuMu temmeparypamu 20-35°C u BIaxHOCTBIO Bo3myxa 20-35%. Yka3aHHBIC
napamMeTphsl Bo3/1yXa ClleZlyeT HaHECTH Ha rpaduk.

2. MEKpOCKOITMYEeCKHE MyYHBIE KIS MOTYT B OTPOMHBIX KOJIMYECTBAX Pa3MHOXKATHCS B
3epHOXpAHWIUINAX M MPHUBOJAUTH 3E€PHO B TMOJHYIO HEroAHocTh. Ilpu onTuManbHBIX
Temmeparypax ot +20 o +22°C passurie situa wmres 3-4 must, npu +10°C — pactsruBaeTcst 10
nomyropa MecsiieB. Temmeparyp Beime +50°C kiemm He mepesocst. OHM MOHGAOT IPH
BIaxxHoCTH 3epHa 10% u3-3a cyxoctu u Bbie 70% - u3-3a pa3BUTHUS IJIECHEBBIX IpHOKOB. B
CHCTEME KOOPJIMHAT «BJIAKHOCTh — TEMIIEpaTypa» HAauepTUTE 30HY TOJEPAHTHOCTH MYYHBIX



KJICIEH ¥ MpeasIokKUTE Croco0, Kak M30aBUTHCS OT KJICLIEH U COXPaHUTh 3€pPHO, HE MpHrleras K
SATOXUMHKATaM.

3. Ha pucyHke n300pakeHBbI 3JEMEHTHI SKOJOTMYECKHX HUII JIEPEBBEB B JABYXMEPHOM
npoctpancTBe. Ha cxeme mokazaHbl TpaHUIbl TOJIEPAHTHOCTH JICPEBHEB 110 OTHOLICHHIO K JIBYM
dakTopam: 60raTcTBY (IJIOOPOUIO) M BIAXHOCTH (YBJI&XKHEHHOCTH) MOYBHI. [Ipenmonaraercs,
4TO KJIMMaTH4YeCKHe (DaKTOPBI B JAHHOM HKOJIOTHUECKON HUIIIE OJJMHAKOBBI /IS BCEX JIEPEBBEB.
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BitaxHoCTh HO9BEI

30HBI TOJICPAHTHOCTHU HCKOTOPLIX BUAOB ICPCBLCB

Ha cxeme ncnonp30BaHbl ciieayroniie 0003HaueHUs:

1) crymeneii mikansl 6orarcTa (MIomopoausi) mous: | - odeHb OemHble (BepXoBbie TOPhSHBIC
6omora); Il - 6enbie (cyxue myra, cocHOBbIe 00phI); |11 - HeOoraThIe (e7I0BBIC B CMEIIaHHEBIC Jieca,
nyra); IV - Oorareie (HM3UHHBIE Jyra U Oornora, ayOpaBel); V - OodeHb OoraTble (CTemH,
MOJTYITYCTBIHU, TTyCTHIHH);

2) cTyIMeHe# MIKaJlbl BIAKHOCTH (yBIQKHEHUS) MOYB: A - OYCHb CyXHe MOYBbI, /I - H30BITOYHO
VBIIQKHEHHBIC TIOYBBI, b - cyxue mouBbl, E - 00BOJHEHHBIC TIOYBHI, B - cpenHeyBIaKHEHHBIC
nouBkl, JK - Boja (BogHas cpea), I - yMepeHHO BiIasKHbIE TOYBHI.

IIpoananmm3upyiTe CXeMy ¥ OTBETHTE Ha CIEAYIOIINE BOIIPOCHI:

- Kakue u3 3Tux n1epeBbeB MOXKHO CUUTATh IBPUOMOHTAMHU, a KaKie CTCHOOMOHTaMH (110 KayKIOMY
dakropy)?

- Kakoe pgepeBO MOXKET CIYXUTh T[OKazareieM (MHIUKATOPOM) BBICOKOM BIAKHOCTU
MeCTOOOHUTAaHHUsI, a KAKOE - ITOKa3aTeaeM OOraThbiX MO4B?

- Kakue u3 31X AepeBbeB MOTYT 00pa30BBIBaTh CMEIIAHHBIE HACAKACHUS M3 TPEX-4EThIPEX
BUJIOB?

- MoxHO 1u cKa3aTh, YTO CMEIIaHHbIE HACAKIEHUS MOTYT OBITh 0OJiee TOUHBIM MOKa3aTelleM
(MHIMKAaTOPOM) YCIIOBUHM Cpe/ibl, YeEM KaXKI0€ AEPEBO B OTAEIBHOCTH?

MPAKTUYECKOE 3AHSATHUE Ne4
«Tpoduueckas CTpyKTypa 3KOCHCTEM»

MeToanyeckue ykazaHust

1. BcraBbTe B TEKCT MPOMYIICHHBIC CIIOBA:

Coo0I1ecTBO  OPraHU3MOB PA3HBIX BHJIOB, TECHO B3aMMOCBSI3aHHBIX MEXIy c000i
HaceNqIuX 0osiee WM MeHee OJHOPOIHBIN yUacTOK, Ha3bIBAETCS 1). B ero
COCTaB BXOJIAT: PACTEHUs, ’KUBOTHBIE, 2), 3). COBOKYIHOCTb
OpPraHW3MOB M KOMIIOHEHTOB HEKHWBOW MPHUPOJBI, 00BETUHEHHBIX KPYTOBOPOTOM BEIECTB U
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IIOTOKOM JHEPrUU B E€IHUHBIA IPUPOJAHBIM KOMIUIEKC, Ha3bIBACTCS 4) nnm

5),

2. 3amojHUTE TPOIYCKH HA3BaHUSAMH (DYHKIIMOHAJIBHBIX TPYINI 3KOCUCTEMbI U IIApCTB
KHBBIX CYLIECTB.

Opranu3mel, MOTPEOISAIONINE OPraHUYECKOE BEIIECTBO U NepepadaThIBalOIINe €r0 B HOBBIC
(bopMBbl, Ha3bIBAKOTCS 1). OHu npescTaBiIeHbl B OCHOBHOM BHJIAMHU, OTHOCSIIIIUMCSI K
2) mupy. Opranusmsbl, MOTPEOIAIONIME OPraHMYECKOE BEIIECTBO M TOJIHOCTHIO
pasyarampime ero 10 MHHEPAJIbHBIX COEAMHEHUH, Ha3bIBAIOTCS 3). Ouu
IIPEJICTaBJIEHbl BUAAMU, OTHOCSIIIMMHUCS K 4). Opranu3msbl, KOTOPbIC MOTPEOIISIOT
MHUHEpaJIbHbIE COEJUHEHUS M, WUCIOJb3ys BHEUIHIO HEPrUI0, CUHTE3UPYIOT OpraHUYecKue
BELIECTBA, HA3bIBAIOTCS 5). OHu npezicTaBICHBI B OCHOBHOM BHJIAMH, OTHOCSIIIAMHCS
K 6) Mupy.

3. Iogbepure K KaXKAOMY OpraHU3My Ha pUCYHKe 1, K Kakoi ()yHKIIMOHAIBHON rpyme (1in
rpymnIam) 3KOCUCTEMbI OH OTHOCUTCSL.

Pucynoxk 1
4. Tloxka)kuTe CTpeIKaMHy MHIIECBHIE CBSI3U MEX/y H300paKEHHBIMU Ha PUCYHKE 2 BUIAMHU
KMBOTHBIX U PACTEHHI OMOIIEHO3a TYH/IPHI.
BeimummTe (1o pucyHKY) BUABI, OTHOCSIIHECS K:
a) MpOAyIeHTaM
0) KOHCYMEHTaM IePBOro MopsaKa
B) KOHCYMEHTaM BTOPOTO HJIH TPETHETO MOPSIKA



5. BoinmmuTe Ha3BaHMS JKUBOTHBIX, KOTOPBIX MOXHO OTHECTH K KOHCYMEHTaM IEpBOTO
Hopsi/IKa:

Kopoga, neB, améba, mayk, BOJIK, 3adll, MbIlIb, 3€JIEHBIN Ky3HEUUK, ACTpeO, I'ych, JIHUCHUIIA,
IIyKa, aHTHJIONA, TalI0Ka, CTEITHAs Yeperiaxa, BAHOTpa{Has YIUTKA, AeTbPHH, KOJOPAICKUH KYK,
ObIuMii 11eTIeHb, I'YCEeHUIIA KaIlyCTHOM OensiHKH, Oelblii Me/iBe/ib, Muesa, KPOBOCOCYIIMNA KoMap,
CTpeKo03a, S0JI0HeBas TUI0A0KOPKa, TJIsA, Cepast aKkyIa.

6. BcraBbTe mpomyIieHHbIE CIO0BA.
Psanpl, B KOTOpBIX KaxKIbld NPEABIAYUIMHA OpPraHU3M CIYKHAT IHILIEH MOCIEAYIOEMY,
Ha3bIBAIOT 1). OTnenbHBIC 3BEHBS LIETICH MUTAHKUS HA3bIBAIOT 2).

7. TlokaxxuTe cTpeaKamMH MUIIEBbIE CBA3U MEXY U300paKeHHBIMH Ha PUCYHKE 3 BUIAMHU
JKUBOTHBIX U PACTEHUIN OMOIIEHO3a CTEIH.

Boimummie (1o pucyHKY) BU/IbI, OTHOCALIHECS K:

a) MpoylieHTaM; 0) KOHCYMEHTaM MEePBOT0 U BTOPOIO MOpsiAKa.
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IMPAKTHYECKOE 3AHSTHUE Ne5
«IBOIIOLAMY - MOJEIb B3AUMOJIEHCTBHUI B DKOCHCTEME

MeToauyeckue ykazaHust

B wurpe «3Bomronms» mpeiaraeTcs caMHM KOMOWHHUPOBATh pa3judHbIC CBOWCTBA
JKUBOTHBIX B YCJIOBHSAX IOCTOSHHO MEHSIOLIETOCS KOJMYECTBA IUIIEBBIX pecypcoB. Perymmpys
YHUCIIEHHOCTb, MOJIydass HOBBIE MOJIE3HBIE CBOWCTBA M MPOTHBOJCHCTBYS COMNEPHUKAM, BallH
JKNBOTHBIC OJOJIDKHBI BBIDKUTH U K KOHIIy I/IFpI)I 3aHATH I[OMI/IHI/IPYIOHIGC IIOJIOKCHHEC HA CTOJIC.

YciaoBue moodeanbl

HO6€I[I/IT€J'I€M CTAaHOBHUTCS I/Il"pOK, HOJ'Iy‘II/IBIIII/Iﬁ B KOHIIC I/Il"pI)I Ha1/160m,1nee KOJIMYECCTBO
0uKkOB. OYKH UTPOK IMOTyYaeT 3a BCEX CBOMX BBDKUBIIUX KUBOTHBIX U OOpETEHHBIE MU CBOMCTBA.

IHopsanok xoxa

Urpa uner no xoxam. Xoj pa3aeséH Ha 4eThipe ¢asbl:

— (aza pa3BuTHS;

— (haza ompeziesieHsI KOPMOBOM 0a3bI;

— (paza nmuTanus;

— (pa3za BBIMUpaAHUS U MTOJYYEHHUE HOBBIX KapT.

B kaxxayro a3y urpoku IeHCTBYIOT IO o4epey, HauMHas ¢ IEPBOro UIpoKa U Jajee 1o
yacoBol ctpenke. da3a pa3BuTus U (pa3a NUTaHUS BKIIOYAIOT B c€0s1 HECKOJIBKO PayHI0B: MOCIIE
OKOHYaHMA [1IEpBOr0 payHJa CHOBA JEHCTBYET NEPBLIA UTPOK, U Tak gaiee. Irpok, KOTOpsIil 1o
KaKOM-TO MIPUYMHE YK€ HE MOXKET JACHCTBOBAThH B TEKYIIYIO (ha3y, MPOIYCKAET CBOIO OUEpEb.

da3a pa3BUTHA

B sty a3y xoma Urpokd MOTyT BBIKIQABIBATH KAapThl W3 PyKH Ha CTOd. Kaprtsl,

UCTIOJIb3yeMbIE B UTPE, UMEIOT C OJHOM CTOPOHBI M300paskeHHE JKUBOTHOTO — , & C Ipyroi —
OMHCaHHUE KaKOTo-TO cBoiicTBa. Kaxkmas kapra MoxkeT OBITh ChIIpaHa JTHOO Kak »XKUBOTHOE
(kmagércst Ha CTON W300paKeHWEM BBEpX), OO Kak CBOMCTBO (KapTa CO CBOWCTBOM
MOJIKJIAJIbIBAETCS TIOJT KapTy TOTO KUBOTHOTO, HA KOTOPOE OHA ChITPaHa).

®da3za onpenesieHUus KOPMOBOIi 0a3bl

B sty dasy omnpenensercs, CKOJIBKO eJ1bl OyA€T JOCTYITHO B TEKYILEM XOAY

®aza nuTaHus
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B a1y dasy urpoku o ouepeau 6epyT 1Mo OAHON KpacHOU (UIIKE €Ikl U3 KOPMOBOI 0a3bl
U KJIQAYT €€ Ha OJTHO M3 CBOMX JKUBOTHBIX. JTa (haza TakyKe BKIIOYAET B ce0s HECKOIBKO payH/IOB.
Caauana ¢umky 0epET nepBbIii UTPOK, U JTajiee M0 YaCOBOW CTpEJIKe. 3aTeM HauWHAETCs BTOPOM
payHJ1, TIepBbIi UTPOK Oep&T u3 KOpMOBOIl 0a3bl emé onHy ¢umky, u 1.7. Kaxapii pa3, xoraa
Urpok O0epeT GUIIKY eIbl U3 KOPMOBOM 0a3bl, HACTyNAET €ro (ha3a MUTaHUS.

da3a BeIMHpaHUS U TOJYYEHHE HOBBIX KapT B Hauane naHHOW (a3bl BCe JKMBOTHBIC
UTPOKa, OCTABILIUECS HEHAKOPMIIEHHBIMH, UX CBOMCTBA, a TAK)K€ OTHOCALIMECS K HUM IapHbIE
cBoiicTBa nomemarorcd B cHoc. CHOC KakJoro MUrpoka kinaaérca otnaenbHo. KapTel B cHOC
KJaayTcs u3o0paxkeHneM BBepX. rpok MokeT mpocMaTpuBaTh KapThl TOJIBKO B CBOEM CHOCE, HO
HE B CHOCE Y JIpYTUX UT'POKOB. 3aT€M KaX/Iblil UTPOK J0JKEH MOIYYUTh KOJIMYECTBO KapT, PaBHOE
KOJIMYECTBY €r0 BbDKMBILIUX XKMBOTHBIX + 1. Eciu y urpoka He ocTanioch HU OJTHOTO KHUBOTHOTO
Ha CTOJIE U HU OJIHOHM KapThl B pyKe, OH JOJDKEH MoiyduTh 6 kapT. KapTel paznatorcs ¢ Bepxa
KOJIOJIbI IO OJIHOM, HauMHasl ¢ TepBOro urpoka. Eciu mpu 3ToM Kojoja 3aKOHUYUTCS, OJUH WU
HECKOJIBKO UI'POKOB MOJy4YaT MEHBIIEE YUCIIO KapT.

3aBepuieHHe UTPHI M ONIpeieieHHe To0e uTeIs

Korma xapTtel B KOJOJE 3aKOHUMJIHMCH, HauuHaeTcs mnociuenHuii xon. [locie da3zbl
BBIMHPAHUS OCIEAHETO X0/1a IPOU3BOAUTCS MOICYET OUKOB.

Kaxxapiii urpox nomydaert:

— 2 0UKa 3a KaKJ0€ CBOE BBDKUBIIIEE KUBOTHOE;

— 1 ouko 3a KaXx/10€ CBONCTBO BBDKUBIINX KUBOTHBIX;

— JIOTIOTHUTENbHBIE OUKH 32 T€ CBOMCTBA, KOTOpPbIE TPEOYIOT AOMOIHUTENBHON €lIbl [T
IIPOKOpMa KUBOTHOIO: «XHUIMHUK» U «bonbioit» +1 ouko; «[lapasut» +2 ouxa.

Ecnu Heckonbko UTPOKOB HaOpaIu MOPOBHY OUKOB, MOOEKAAET TOT, Y KOTO OOJBIIE KapT
B CHOCE.

IMPAKTUYECKOE 3AHATUE Ne6
«OcTpoB» - UMUTALMOHHAS MOJIENIb SKOCHCTEMBI

MeTtoauyeckue ykazaHus

KoMrmuiekT 111 MrpoBOro MOAEIHMPOBAHUSA NPOCTEHINEH HA3eMHOM 3KOJIOTMYECKOU
CHCTEMBI U3 YeThIpeX TPOPHUECKUX YPOBHEH COCTOUT M3 36 KapT pazHOro JocTouHcTBa. OaHa
€MHMIIA COOTBETCTBYET OJTHOMY OPTaHU3MYy.

Wrpate myumie BTpoeM uinu BueTBepoM. KapTel pa3narorcs nopoBHy. 3ajada UTPOKOB —
IIEPBBIMHU  «3aCEIUTh» OCTPOB CBOMMH KapTamH. [IpourpeIBaeT mOCIEIHHN, OCTaBLIMMCA C
JTr0OBIMM KapTaMu Ha pykax. OZMH KpYyT UIpbl paBeH OJTHOMY TOJY.

3a 0JIMH X0J1 MOXKHO BBIKJIa/IbIBaTh KAPThI C OPraHU3MaMHU TOJIBKO OJTHOTO YPOBHSI B JIIOOOM
KOJINYECTBE, HO He OOJbIlIe TOro, YTO YK€ Ha HEM eCTh (eclIM €cTb), TaK KaK CKOpPOCTh
pa3MHOXXEHHsI J1I000Tro BHJa orpaHuueHHa. llepBble opraHu3Mbl Ha KaXkJIOM YpPOBHE MOTYT
HOSIBUTHCS HA OCTPOBE (CEMEHa 3aHECEeHbl BETPOM) B JII0OOM KoiuuecTBe. [ cylecTBOBaHUS
OJIHOM 0c0OM HEOOXOIMMO UMETh Ha MPEbIYIIeM ypoBHE He MeHbIe 50% ee KopMOBO# 0asbl.
B 3aBepiienHoii numeBoil nupamue (cxema 1) kopmonas 6a3a pasHa 100%. MbIn U KpOJTUKU
MUTAIOTCS PACTEHUSIMU — JIJIS1 KQXKJI0T0 )KUBOTHOT'O HYXHO S TpaBUHOK. JIuca nmuraeTcst MpliaMu
U KpOJIMKaMM — KaXXJIOM JIMCEe HY)KHO 0 3 rpbI3yHa. Jlacka — y3kocnenualn3upoBaHHBIN
XUITHUK — TATAETCS TOJIBKO MBIIIIAMH — Ka)KJIOH JIACKe HY>KHO 110 3 MBIIIK. bepkyT B OCHOBHOM
OXOTHUTCSI Ha JIUC U JTACOK — €My HYXHO I10 2 XUIIHUKA, OTHAKO MPH N30BITKE MBIIIEH U KPOJIHKOB
(cBOOOJHBIX OT «IIpecca» JIUC U JacOK) MOeNaeT U UX — OepKyTy HYXKHO 5 TpaBOsAHBIX. J{s
CYIIECTBOBaHMs Oep-KyTa JOCTAaTOYHO HMMETh TaKXe OJIHOTO XWIIHMKA M TPeX TPaBOSIHBIX,
CBOOOJIHBIX OT «IIpECCay» JIUC U JACOK.

Kapra «F» (F — dakrop Bo3aeicTBHUS YeIOBEKa) MOKET OBITh BBEJICHA B JIIOOOM MOMEHT
UTPBI, HO TOJBKO OAMH Pa3. BeIKianbIBas Mo cBOEMY YCMOTPEHHIO 3Ty KapTy Ha TOT WJIM WHOM
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YPOBEHb, HMIPOK BBOJUT AHTPOIOTEHHBIN (hakTop: moxkap, O0pbOy C TpbI3yHAMH, OXOTY.
Crenyromuii UTPOK C 3TOTO YPOBHS 3a0UpaeT NOJI0-BUHY UMEIOLINXCS Ha HEM OPraHU3MOB (eCciu
UX YHCIO HE KpPaTHO JBYM, TO OKPYIJIATH B CTOPOHY yBenuueHus). Ilo mumeBbIM nemnsm
U3MEHEHHUS TepelaloTcs Ha 0osiee BHICOKHE YPOBHU MUPAMUABI U B TIOPSIKE OYEPETHOCTH X0/1a
UTPOKH 3a0U-paroT ¢ BEPXHUX YPOBHEH KapThl OPraHU3MOB, HE 00ECIICUCHHBIX KOPMOBOH 0a30ii.
3arem ocTpanBaHUE MUPAMUIBI (BOCCTAHOBIICHHE YKOCUCTEMBI) MPOIAOIDKACTCS.

Urpa 3aBepmiaercss B TOT MOMEHT, KOTJ1a KapThl OCTAIOTCS TOJIBKO Y OJJHOTO M3 UTPOKOB.

OcBouB urpy, nonpoOyiTe CTaBUTh M peIIaTh SKCIIEPUMEHTAIbHBIC 33/1a4H, Ha-IIPUMED:
NOBEJICHUE MOJENN TIPH OTCYTCTBHM OpPraHM3MOB OJHOTO BHJA, TNPH B3a-UMOJCHCTBHU
AHTPOIIOTEHHOTO (pakTopa HA pa3HBIX YPOBHSAX M Ha pa3HbIX JdTanax (GopMHUpPOBaHUS
9KOCUCTEMBI H T.JI.

INPAKTUYECKOE 3AHATHUE Ne7
«demorpaduueckas crpykrypa nomyisaunid. OCHOBHbIE 3aKOHOMEPHOCTH POCTA MOITYJISLIHI

MeTtoauyeckue yKazaHHus

B sku3HHM 1F000TO KMBOTO CyIIecTBa OOJBIIYIO POJIb UTPAKOT OTHOIICHHS C JPYTHMHU
MPEJICTABUTENIAIMU COOCTBEHHOTO0 BuJa. OTHOLIEHUS STHU OCYILIECTBISIOTCS B HONYIAYUSX.
«[Tomymoc» TMO-JIATBIHM — «HAPO/I», H B TOYHOM IIEPEBOJIC CJIOBO «IIOMYJISIIHS) O3HAYACT
HacelleHue BUJa Ha Kakoii-mnbo tepputopun. Ilo onpenenenuro C.C. llIBapua, nonyrsayus — 310
DIIEMEHTapHAas TPYINIUPOBKA OPraHU3MOB OINPENEICHHOTO0 BHAA, OOJAfaromas BCEMHU
HEOOXOJMMBIMU YCIIOBUSIMH JUTSI TIOJZICPKAHUSL CBOCH UYUCIEHHOCTH HEO00O03PHUMO JUIUTEIILHOE
BpPEMA B TIOCTOSAHHO MCHATOIINXCA YCIIOBUAX CPCIBI.

CootHorienre oco0elt pa3HOro mojia WM Pa3HOro BO3pacTa — IOKA3aTelu CMpYyKmypol
nonyaayuu. CTpyKTypa — 3TO COOTHOLICHHE YacTeil B J000# cucreme. [lomymsanuu MOKHO
CpaBHUBATh W IO PACIPEICIICHUI0 OCOOCH B MPOCTPAHCTBE, T. €. MO0 WX IPOCTPAHCTBEHHOMN
CTPYKTYype, U M0 IPYIHM MpHu3HaKaM. Bce 3Th npu3Haku — KoiqudecTBeHHbIe. ClieioBaTenbHO,
HOMYJISIIIUA  XapaKTEPU3YIOTCS TPEXJE BCEro KOJIMYSCTBEHHBIMHU IOKa3aTelsiMu. Bens
Ha6J'IIOI[CHI/I$[ 3a OTACJIbHBIMU MONYJIALOUAMU, H€O6XO)II/IMO YMETb YYUTBIBATH U PAaCCUUTHIBATD,
OIICHUBATh U MTPOTHO3UPOBATH UX UYHCICHHOCTb.

Ornucanue MoJIOBOTO U BO3PACTHOTO COCTaBa MOMYJSIIUN Ha3bIBAIOT demozpagueli
(«memMocy — HapoJ1, HaceJeHue, «rpadoy — IMHUIITy, OMUCHIBAIO).

AHanu3 BO3PACTHOTO M TOJIOBOTO COCTaBa MOMYJSIUNA — HEOOXOAMMOE YCIOBUE NS
IMMPOrHo3a YMCJICHHOCTHU TEX BUAOB, KOTOPBIC MBI UCIIOJIB3YEM B )IPIKOﬁ npupoac, pasBoguMm HJIA C
KOTOPBIMH OOpEeMCsl B CETTbCKOM U JIECHOM XO34WCTBE, B PHIOHOM MPOMBICIIE, B OMOIOTHYECKUX
TEXHOJIOTUAX.

AHanu3 BO3pacTHOM CTPYKTYpPHI MOMYIALNUNA YeTOBEKa — HACENIEHUS TOPOJIOB, MOCEIKOB,
JACPCBCHL — Kpal\/JIHe H€O6XO}II/IM, IMOTOMY 4YTO C OTUM CBA3AHO INNIAHUPOBAHUC CTPOUTCIILCTBA
IIKOJI, IETCKUX CaJI0B, OOJBHUIIL, IOMOB ISl IPECTAPENBIX U APYTUX COIHANBHBIX YUPEKICHUH, a
TakkKe pacdeT pabovYrx MECT M COCTABIICHUE OOIIMX NIEPCIIEKTUB Pa3BUTHS JAHHOTO paiioHa.

Koumponvnoe 3adanue
1. HaueptuTe nupaMuasl BO3pPacTOB MO MPHUBEACHHBIM HIDKE JaHHBIM. CpaBHHTE
BO3PACTHYIO CTPYKTYPY NMOMYJANHHA Tpecku B bapeHiieBom Mope 1mo BIIOBY pbIO B KoHIle 1950-x
u koHue 1980-x rr. CnenaiiTe BEIBOA O COCTOSSHUM MOIYJISIIIUU B TOT U IPYTOil EPUOIBI.

V0B Tpecku B MIIH. SK3EMILISIPOB
Bo3spact pri0 B rogax 50-c rob! 80-c romnt
Or3 106 42 246
Ot 6 no 11 179 134
Ot 11 no 16 37 1
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2. Ha omHoM M3 y4YaCTKOB pAacTE€HUSI KOPMOBOIO 3JIaka — IIOJIEBHMIIBI TOHKOW —
pacrpeneNsIiuch 10 BO3PACTHOMY COCTOSIHUIO CIIEAYIOIIUM 00pa3oM: MPOPOCTKU —/3, MOJIOJIbIE —
9, B3pocable IoAoHOCsIMe — 16, crapbie — 2. Uepes yeThIpe rojia BO3paCTHOW COCTAB IOJIEBUIIBI
Ha 3TOM ke ydacTtke Obul coorBercTBeHHO 0, 3, 30, 60. Haueprure nupammuabl BO3pacToB U
cemnaiiTe BbIBOJ O TOM, KaK U3MEHHWJIACh MOMYJISALHUS 32 3TOT NEPUO.

3. B HmwxHeM TeueHuu pexu JIeHbI caMKH oceTpa IPUCTYNAIOT K pa3sMHOXKeHHUIo B 12-14
net npu cpeaneit e Tena 70 cMm. Hanbonee crapsie ocoou qoxxkuBarot 10 50 jiet, Bec uX — 0K0JI0
13 kr. Ha peke Annan camku oceTpa HauMHAIOT MeTaTh UKpy B 10-12 neT npu cpenneit nimHe Tena
58 cm. CambiM cTapbiM oco0sM He Oostee 21 rona. [IpombiciioBas mepa, T.€. MUHUMAJIBHBIN pa3Mmep
0c00eii, pa3pelIeHHbIX K OTIOBY, COCTaBIsieT 62 cM. UTO MPOU3OUIET C alaHCKON U JICHCKOM
MOMYJSIUAME oceTpa yepes 15 net, eciiu B pe3ynbTraTe HHTEHCUBHOM JOOBIYH OYyT BHLJIABIUBATD
BCE 0COOM, KPYITHEE ITHUX pa3MepoB?

OcHOBHBIE 3aKOHOMEPHOCTH POCTA MOMYJISIIIAI
PaccmoTpuM ocHOBHBIE, HarOo0JIEE YaCTO UCIIOIB3YEMBIE /IJISl ONMCAHUS POCTA MOIMYIISILIUM
3aKOHOMEPHOCTH, KAKOBBIMU SIBJISIOTCSI TUIIEPOOIMUECcKasi, SKCIIOHEHIIMaIbHasl, j-00pa3Has u
Joructuyeckas (s-oOpazHas).
1. TI'mnepOoamyeckuii poct. B 3ToM ciiydae nMHaAMUKa MOMYNSIMHA OMHMCHIBAETCS
YpaBHEHUEM

dn/dt = an?,
u Eero peIHeHI/Ie NMECT BU
n=a(t —t), (1)
NI
n=1/a(t —t),

rje N — YUCICHHOCTh MOMYJISAIHH,

t" - MOMEHT BPeMEHH, IIPH KOTOPOM UYHCIICHHOCTD IOMYIISIHH CTAHOBUTCS PABHON GECKOHEYHO
OOIBIIION BEJIUYHHE;

@ — KOHCTaHTA.

['unepbonuyeckuii  pocT ONMCHIBAET  B3PBHIBONOAOOHOE  YBEIMYEHUE UHCIEHHOCTH
HapoioHacenenns. [lapaMeTpbl rIepOOTHICCKON KPHBOH 1 0COOEHHO MHTEPECHAs! BENUHHA t
MOTYT OBITH OMPEIENICHBI C TIOMOIILI0 JTUHEHHOTO cooTHOIIeHus (1) Mo JaHHBIM O XOJe pocTa
YUCICHHOCTH MOMYJISILIMA METOAOM HaUMEHBIIUX KBaJIPATOB UM rpauuecKH.

2. DKCHOHEHUHUAJBHBIH POCT. YpaBHEHHE, ONHUCHIBAIOIIEE H3MEHEHHWE YHCICHHOCTH
MOMYJISILIVY, B TOM CIIy4ae UMEET BUJ

dn/dt=rn,
€ro peleHne
n =no exp (r n), ¥
WIn
Inn=Inno+rt, 3
371eCh I' - OMOTHYECKUH MOTEHLUAN OMYJISIIHUU; No - HAYaJIbHAS YUCICHHOCTb.

JUIs DKCIIOHEHIIMAIIBHO PACTYIIEH MOMYJISLUN BaXXHONW XapaKTEPUCTHUKOMN SIBISETCS BpPEMs
YABOCHUS €€ YMCIEHHOCTH — T .

T=In2/r, 4)

C yuerom (4) BeipaxkeHue (2) MpUHUMAET BUJI

n=no-2"" (5)
rae t/T — yucno yaBoeHHH YUCICHHOCTH MOMYIISINHI, TPOU30IIEAIIee 3a BpeMms L.

[TapameTpsl SKCIOHEHIIMAIBHONM KPUBOM JIETKO ONPENEISAIOTCS C IMOMOIIBK JMHEHHOTO
cooTHoIeHus (3) rpaguuecK UM ¢ TIOMOIIBIO0 METO/1a HAUMEHBIIINX KBaIPATOB.

[Ipouecc sxcrutyatany S5KCIIOHEHIIMAIBHO PACTyIIeH MOMYJISIUN OMUCHIBAETCS BBEIEHUEM
B YpaBHEHHE pOCTa MOKa3aTels "MpoMBICIOBON cMepTHOCTH" — K,

dn/dt = (r — k) n;
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n=noexp ((r—k) t). (6)

B 3aBHCHMOCTH OT COOTHOIIEHHUS OMOTHYECKOTO noTeHIuajia u HpOMBICJ'IOBOﬁ CMCPTHOCTH
pa3IM4aroT TP OCHOBHBIX PEXKUMA IKCIUTYaTAllMy HOMYJSALMUN: MaAsSIui, CTAlMOHAPHBIA U HA
YHUYTOXKCHUC.

3. Poct ¢ orpaHnueHneM WM J-006pa3Hblid. B 9TOM ciiydyae ypaBHeHUe, ONMCHIBAIOIIEE POCT,
HUMEET CJICAYIOIIUN BU

dn/dt=r (K—n), )
€ro pClICHueC
n=K-(K-ng)exp (-r (t—1o)),
rac K — MakcuMansHO BO3MOXKHAS YHCIEHHOCTD InonyJjadanuun, T.€. EMKOCTb CPEABI o0uTaHUA.

N3 mnocnenHero BbIpaKEHUs JIETKO TOJYYUTh CIEAYIONIEE JMHEHHOE PEKYpPEHTHOE
COOTHOLICHUC MEKAY COCCAHUMU 3HAYCHUAMHN YHUCJICHHOCTU MOIYJISIOWH, OTCTOAIHUMU APYT OT
Jpyra BO BpeMEHH Ha BelnduHy dt

n2=An; +B, 8)
rae A = exp (-rdt), B = K (1 —exp (-rdt)).

OTcro1a IETKO ONpPEAeIUTh TapaMeTPhl j-00pa3HO# KPUBOI

r =-InA/dt, K=B/(1 - A). )]

Taxum o6pa30M, OHMoTHYECKUIT MMOTCHIHAI U EMKOCTb CPCIbI obuTaHus IJIsL TIOITYJIAINUA,
pacTyuieil mo TUIy pocTa C OTpaHUYEHUEM, MOTYT ObITh ONpPEIENIEHbI 10 JAHHBIM O €&
YHUCJIICHHOCTU B CMCIKHBIC PABHOOTCTOAIIHNE APYT OT Apyra MOMCHTBI BpEMCHU.

4. Jloructuveckuid, WM S-o0pa3Hblili pocT. B 3TOM ciydae ypaBHEHHE, OINKCHIBAIOIIEE
POCT, UMCECT BU

dn/dt =rn (1 - n/K), (10)
€Tr0 pCIICHHUC
n=K/(1+ (K/no—1)- exp (-r t)).

W3 mnocnenHero BbIpaXEHUS HAXOAWTCA aHajoruuHoe (8) IMHEHHOEe peKyppeHTHOe
COOTHOIIICHHUEC, HO 1JIs1 BCJIMYHH, O6paTHBIX YUCJIICHHOCTAM HOHYJIFIHI/Ifl B CMCXHBIC MOMCHTHI
BpCMCHU

1/n; = A (1/n1) + B, (11)
rne A = exp (-r dt), B = (1 - A)/K.

C momompro BelpakeHUs (11) MO MaHHBIM O YHCICHHOCTH TIOMYJISIHUU B CMEXKHBIC
PaBHOOTCTOAIINE MOMCHTBI BPEMCHU MOT'YT OBITH OIIPCACIICHBI €€ OMOTHYECKUI NOTCHIHUAI U
€MKOCTb Ccpe/ibl OOUTAHMS.

Baxxupim BApHUAHTOM JIOTUCTHYCCKOI'0 3aKOHa poOCTa ABJIACTCA TOT, B KOTOPOM SBHO
YUUTBIBACTCA 3aBUCUMOCTb CKOPOCTHU pOCTa MONYJIALIUA OT BpEMCHU

dn/dt = (r/t) n (1 — n/K), (12)
€ro penieHue
n=K/(1+ (K/no—1) exp (- rint)).

OI.[GHKa napaMeTpoOB JIOTUCTHYCCKOI'O 3dKOHA B 3TOM CIIy4aC MOKCT OLITH OCYHICCTBJICHA C
MOMOIIbI0 cooTHOLEHHs Tumna (11) uam 1pyrum cnenranbHbIM METOIOM.

Jloructuyeckas KpHBas TUIIA (12) 0CO0€EHHO XO0pomo npuroada 4Jist OrMuCaHus nmpouecCcoB
X0Ja pocTta APEBOCTOCB 110 3aIlacy, BBICOTC U JUAMETPY.

Konmponvnoe 3aoanue.
1. [1o naHHBIM O YHCIEHHOCTU MHUPOBOTO HapOIOHACENEHUSs, MPUBEAEHHBIM B Tabmuie 1,
MOCTPOUTH TMIIEPOOINYECKYIO KPUBYIO, OMMCHIBAIOIIYIO 3TOT POCT.
Tabnuma 1 - YucaeHHOCTh MUPOBOTO HapOAOHACEICHHUS

T'on Jo H.o. 1000 1200 1400 1500 1600
MuH. yen. 200 300 350 380 450 480
T'on 1700 1800 1850 1900 1910 1920
MuH. uen. 550 880 1200 1600 1700 1840
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I'on 1930 1940 1950 1960 1970 1980
MuH. yerr. 2000 2260 2500 3000 3630 4380
I'ox 1999 2006
MiH. 4ge. 6000 6500

2. OmpenenuTh BpeMs, 3a KOTOPOE MOTOMCTBO OJHON OaKTepuu, pa3zMHOXKAOIIEHCs
nemenneM n BecoM 1072 . nmocrmrmer Beca 3emmoro mapa — 10%° T, ecnm oxHo nenmenme
MPOUCXOJIUT C UHTEPBAJIOM B 20 MUH.

3. Tomynsauus 3KCIIyaTHPYeTCsl B peXXUMeE Ha yHUUYTOKeHue. OnpeaenuTs BpeMms, 3a
KOTOPOE€ YMCIIEHHOCTb MOMYJISIUK cokpaTtutces 10 10% ot nepBoHavaibHOMU (Tabnuia 2)

Tabnuua 2 — BapuanTsl 3a1aHHs

Bapuantst No r k
1 1000 1,0 1.3
2 860 0,8 1.0
3 10000 1.2 5.6
4 360 0,3 1,2
5 870 0,6 15
6 10840 1,3 2,6
7 440 0,1 0,3
8 640 0,7 1,6
9 8460 0,08 0,1
10 760 0,7 14

IMPAKTUYECKOE 3AHATUE Ne8
««BceMupHoe pbI00I0BCTBO» — UMHUTALIMS POCTA IMOMYJISILIAN»

MeToanuyeckue yKasaHusl

Urpa "Bcemupnoe ppidonoBcTBo" Obi1a coznana B CLIA Jlenncom JI. Menoy3om, Tomacom
Ounnamanom u asuoit [llennon. Onucanue pojau U Ha4adbHBIX YCIOBHM, a TaK)Ke 00BICHEHHNE
TEPMUHOB MTPUBOAATCS B COOTBETCTBUH C PyCCKUM IepeBogoM 1993 r.

OnucaHue poau U HAYAILHBIX YCIOBULL

ITo3npasnssem Bac! Bbl npuHATH Ha Ci1y)k0y B PyKOBOJCTBO KpyIHEHIIelH pbrIO0I0BHON
KOMITAaHHMH Baiei crpanbsl! Bmecte ¢ BammMu kosieramu (KamuTaHOM M YJICHAMU TPABJICHHS)
Bb1 Oynere kakIplii TOA B TEUEHHE JECITH JIET OMEPUPOBATH PHIOOIOBHBIM (PIIOTOM Baeit
KOMIIAHUH B COOTBETCTBUH C ONPEACICHHON BaMu cTparerneil MakCMMaabHOTO YIYUILICHHS €€
¢dbuHaHCOBOTO MONOKEeHHs. Hioke mpuBeIeHbI CBECHMsI, MPU3BaHHBIE TOMOYbh BaM omnpenenutsb
MyTh K MPOILIBETAHUIO.

Kputepuii_ycnexa. Ilens Baiieit 1esTeIbHOCTH — CKOMUTh MaKCUMaJIbHOE COCTOSHHE K
KOHILY JeCATUJICTUs. BenudynHa COCTOSIHUSI OTpeAenseTcss Kak cCyMMa OaHKOBCKOTO cueTa H
OCTaTOYHOM CTOMMOCTU UMEIOIIUXCS CY/I0B.

Pecypcesbl. Boi pacnioraraere HadaJibHBIM PHIOOJIOBHBIM (DITOTOM, HEKOTOPHIM KOJTUIECTBOM
JICHSXKHBIX CPEJICTB Ha OAHKOBCKOM cueTy (00biuHO paBHBIM $200 X umcio kopabOieil) u
JIOCTYTIOM K JIBYM y4acTKaM OK€aHa, H300MITYIOINUM PHIOOH.

Peuiennsi. Bel 1omkHBI OyJaeTe €KEroJHO ONMPENENSTh pa3Mephl Balllero PHIOOIOBHOTO
drora, pemmasi, CTOUT Ju BaM KynmuTh JOMOJHUTENBHBIE KOPAaOIN HA ayKIIMOHE WIW Y JAPYTHX
KOMIIaHU#, MPOJIaTh JIM YacTh CBOMX KOpabiel ApYyruM KOMIIaHHIM, 3aKa3aTh JTM HOBLIE Cy/a Ha
BephU WK K€ OCTaBUTH Bail (HJIOT B MPEKHEM pa3Mepe. 3areM Bam criemyer pemmTh, KaKUM
00pa3oM pacrpeneauTh UMEIOIIHECs Cya MEX Iy IBYMs 30HAMU PHIOOJIOBCTBA U FaBaHblo0. Baim
nercTBust OynmyT Oojee yCHeNmHbI, €ClTd OHM OyAyT ONUpaThCs HA MNPOJAYMAHHYIO
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JIOJITOBPEMEHHYIO CTpaTeruio. Bam crienyer HaOnronaTe U 3a OEHCTBUSMHU APYrHMX KOMIAHUH,
BHOCS COTJIACHO 3TUM HaOJIOIEHUSM T€ WIIM HHbIE KOPPEKTHPOBKH B CBOIO CTPATETHIO.

bankoBckuii_cuyer. Bam cyer B OaHKe MOMET pacTH 3a CUET JOXOJOB OT IMPOJAKH
BBUIOBJICHHOH PHIOBI MJIM YacTH CYJOB MU YMEHBIIATHCS — 3@ CUET PACX0/0B Ha CTPOUTEIBCTBO U
MOKYTIKY JTOTIOJHHUTENBHBIX KOopalieil u coaepkanue poioosgoBHoro ¢iuora. Kpome Toro Bar
MOYKETE IMOJIyyaTh MPOLEHTH Ha Balll CYET, JTMOO BBHIIUIAYMBATH MPOLEHTHI 32 B3AThIC B OaHKE
KpPEIUTBHI.

Pa3mepsl Bamiero cocTostHUSI ONPEAEAIOTCS KaK CyMMa Ballero OaHKOBCKOIO CHeTa U
OCTAaTOYHOM CTOMMOCTH Balmx kopaosei ($250 3a oJ1HO CyIHO).

[Joxoambl. Bel MokeTe noyyaTh 10XO/bI 32 CUET:

v\ poJaXku BBUIOBJIEHHOM pBIOkI 110 ukcupoBanHoi ene $20 3a yCIOBHYIO IITYKY;

v TpOJ@KH BallUX KOpaOJei ApyruM KOMIIAHHSIM 10 JJOTOBOPHOH IEHE;

v nonyuenust 10% B roj Ha BEIMYUHY BaIler0 MUHUMAILHOTO OAHKOBCKOTO CUETa, €CITH
oHa OoJIbIIIe HYIIS.

Pacxoabl. Bel HECeTe pacxoabl Ha:

v IOKYIIKY CY/IOB Ha ayKIIHOHE;

IIOKYIIKY CYJIOB y APYIMX KOMITAHHM 110 JOTOBOPHOM IICHE;

v/ NOKyIKy Ha Bep(M 3aKa3aHHBIX BaMH Kopalieil mo ¢ukcuposannoii mene $300 3a
HITYKY,

v/ 3KCIUIyaTalfio U COJepXKaHue BallluX Kopabliell B KaX 0 U3 IBYX PhIOOJIOBHBIX 30H, a
TaK>Xe B FaBaHM;

v Beiwiaty 15% 3a B3sThle B GaHKE KPEAUTHI, €CIIM Pa3Mep BAIEr0 MHHHUMAIbHOIO
0aHKOBCKOTO cueTa MEHbIIIE HYJIS.

baHkoBCKHMil _NpPOUWEHT. Brpimarta NpOUEHTOB WM MX IMOJIYYEHHE ONPEHCISAIOTCS
MUHUMAJIbHON B TEUEHHUE I'0/1a BEJIMUMHO Ballero 6aHKOBCKOTO CYETa.

Bb1 MoxeTe m3MeHATH pasMepsl Bamero ¢orta, mokynas KopaOiid Ha ayKIMOHE WIIH y
IpYTUX KOMIaHHH, MpoJaBas uX APYrdM KOMIAHUSM WM 3aKa3bIBasi HOBBIE Cy/a Ha Bepdu.

Kopabau He MOryT OBITH MOBPEXKACHBI WK MOTOIUICHBI. bhIBIIME B SKCILTyaTalluu Cy[a,
KYIUIEHHbIE BaMU Ha ayKLUMOHE WIM Yy APYIMX KOMIIAHUH, IO CBOMM KadyecTBaM HUYYTb HE
YCTYNalT NOCTPOCHHBIM Ha Bep(hu.

AVKIHMOHBI. HE HCKJIFOUEHO, UTO BPEMs OT BpEMEHH KaKasi-HUOY b U3 MEJIKMX PbIO0JIIOBHBIX
KOMITaHUH CcOMpeAebHbIX CTpaH pa3opHurcsa. B aToM cinydae ee kopabiu OyayT B BUE OJHOTO
JI0Ta MPO/IaHbI Ha ayKIIMOHE TOM KOMIIaHUM, KOTOpasi MPEAJIOKUT 32 HUX HAMBBICUIYIO LIEHY. JTU
CyJla MOT'YT OBbITh HaIIPABJICHBI B MOPE yXKe B TEKYILIEM IOJTY.

Bbiurpate aykumoH MOXKET TOJBKO OAHa KommaHus. OpaHako, /1B€ KOMIIAHMM MOTYT
JIOTOBOPUTCSI, UTO Ta U3 HUX, KOTOpast HOOEIUT B ayKIMOHE, 3aTeM Ha "Oupxe kopalneil" mpogact
OTOBOPEHHYIO  JIOJIF0  Kopabsed  JApyrod  KOMIIAaHMM 10  ONpeaeieHHOW  (0OBIYHO
IIPONOPLUOHAIIBHOM ) LIEHE.

"Bup:ka kopabJeii'. Ha "6upxe kopabieii" Bce KOMIaHUK UMEIOT ITPABO JJOTOBAPUBATHCS
MEXIy co0Ol O TMOKymnKe WM mpojaxe cynoB. Kommanus, kynumias kopaOiu, MOMKET
OTIPABUTh UX B MOPE Ha MPOMBICEIT YK€ B TEKYILIEM T'OJTY.

Bo3MmorkHa crada cyqoB B apeHly. B 3TOM cilydae KOMIaHMU 3aKJIIOYAIOT MEXIY coOOoMH
JOUKEHTIIbMEHCKOE COTJIAllIEHHe, YTO OJIHA M3 HHUX IMPOJAET APYroi OIpeneaeHHOe KOJUYECTBO
CyJOB 3a OTOBOPEHHYIO IIEHY C YCIIOBHEM HX OOpaTHOM MOKyNKH Ha Oyaymimii roj 3a
OTOBOPEHHYIO MEHBIIIYIO cyMMYy (Hampumep, $0).

CrponteabcTBO KopaodJeii. ExxeroqHo cygoctpoutenbHas Beppb cobupaeT 3akas3bl Ha
MOCTPOMKY HOBBIX Kopabiieir. Ha mocTpoeHHbIe cyna ycTaHOBJIeHa (DUKCHpOBaHHAs IIE€HA, paBHAS
$300 3a mTyky. 3aka3zaHHbIE KOPAOIU MOCTYNAIOT K PHIOOJIOBHBIM KOMITAHUSIM JIMIIb B KOHIIE
rojia: OHM MOTyT OBbITh HaNpaBlieHbl HA MPOMBICEN JIULIb B cleAyroueM roay. /lensru Bepdu
MEePEUUCIIAIOTCS Cpa3y e M0 MOJydeHHH 3aka3a Ha noctpoiiky (100%-nas npenomnara).

Cnaua cy10B Ha MeTaJL110J10M. B KoHIIe fiecsToro roja Baiei aedareabHocTu Bol MoxeTte
IPOJaTh BallX KOpaOJId Ha METAJLIONOM 1Mo (GukcHpoBaHHOH 1ieHe, paBHOH $250 3a mTyky. Ilo
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YCJIOBHUSAM COTJIAIIEHUS ¢ METAJUIYPTMUYECKOM KOMIIaHWed Bbl He MoOKeTe mpojaaBaTh Ballu
KOpalJu Ha METAJIJIONIOM PaHee dTOTO CPOKa.

3oHbl _pbI00a0BCTBA. BBl MOXeTe JOBUTH pbIOy B JBYX DPBIOOJIOBHBIX 30HaX: Ooiee
NPOAYKTHBHOM JanbHEH 30HE (30HE amBeJUIMHra) M MEHee MPOJYKTUBHOW — OmmkHel. Ilo
OIICHKAaM HMXTHOJIOTOB, B HACTOsIIee BpeMs B AayibHel 30He ooutaet oT 2 000 1o 4 000 pwIO, B
ommxuael — ot 1 000 1o 2 000. Panee ppIO0OIOBCTBO B ATHX 30HaX BEJIOCH JOBOJIBHO CIIa0o0.

Cpennuii ro0BOM YJIOB B IalibHEH 30HE paBeH 25 pribaM Ha Kopaliib, a B OmmxHed — 15.
OnHako, B JajbHEH 30HE PACXOIbl HA CO/IEPKaHKe OHOro cyaHa paBHbl $250 B roj, Torma Kak B
ommkaeit — Bcero $150. B raBanu peIObI HET, a coaepkanue B Hell cyana ooxoaurcs B $50 B rog.
Pacxonpl Ha conepxaHue KopaOiel BCIOJy CTaOWIIbHBI, TOTAAa KaK BEJIMYMHA YJIOBAa MOXKET
MEHSIThCA.

YjoB. Bennunna ynoBa 3aBHCHT OT 4YMcCia KOpaOieidl, MX NPOU3BOAUTEIBHOCTH H
00J1aBTMBaeMOM PHIOOTIOBHOM 30HBI.

[Ipou3BoAUTENBHOCTh KOPAOIIsl, UM YUCIO PbIO, BHUIABIUBAEMBIX UM B T'0Jl, 3aBUCHUT OT
HOPMaJTbHOU MTPOJYKTUBHOCTHU 30HBI, B KOTOPOM BEJIETCS PHIOOIOBCTBO, TNIOTHOCTH PHIOBI B HEM
Y TIOTOJTBI.

YucneHHocTh KOpabiiel, BEAyIUX IPOMBICET B OJHOW 30HE, HE OKAa3bIBAeT BIMSIHHS Ha
MPOU3BOIUTENLHOCTD UX JIOBA. J[pyrumu clioBaMu, CKy4eHHOCTh Kopalieil — He ecTh (aKTop.
XO0Ts1, KOHEYHO, €CJIU B KaKOU-TO 30HE OyJIeT JIOBUThH PbIOY MHOTO Kopabiel, pplOHOE cTago TaM
MO’KET HECKOJIbKO YMEHBIINUTCS, a 3TO YMEHBIIEHNE MOXKET OTPA3UTHCS HA YJIOBE CIEYIOLIETO
roja.

Xopolmas 1morojia MOBKIIIAET MPOU3BOIUTEILHOCTH JIOBA, HO HE Ooiiee, yeM Ha 20%, Toraa
KaK IUI0Xask MOXKET Ha CTOJBKO € YMEHBUIUTh €e. B oAMH roja moroja B pa3HbIX 30HAaX, Kak
NPaBUIIO, OBIBAET OAMHAKOBOM.

JunaMuka pbIOHOrO craja. PoiOHOe CcTajo yBEeIWYMBAETCS 3a CYET ECTECTBEHHOM
POKIAEMOCTH M YMEHBIIAETCS 32 CUET BBLJIOBA U €CTECTBEHHON cMepTHOCTH. [lmonoBuTOCTH U
CPOKHM KU3HU 0CO0€H 3aBUCST OT MIIOTHOCTH PhIObI. DTa 3aBUCUMOCTh MPUB

ObvscHenue mepMuHoO8, UCNOIb3YEeMbIX  TIUCTNAX PeuleHUl

I'opoBoi1 OTYeT.

AQO:1 YnoB B ganpHelt 30He. [Toka3biBaeT uncno pblO, BBUIOBIEHHBIX BalIUMH KOPAOISIMH,
MOCJIAHHBIMHU B JJAJIHIOIO 30HY B MPOIIIJIOM T'OJY.

AQ:2 YnoB B OamxkHel 30He. [TokaspiBaeT 4rcio pei0, BEUTOBICHHBIX BATUMHU KOPAOIsIMU,
MOCJIAHHBIMU B OJIMYKHIOIO 30HY B ITPOLIIOM TOAY.

AQ:3 IleHa poibbl. Llena ppiObl pukcupoBana u paBHa 20$ 3a mrTyKy.

AQO:4 Toxona ot nipojiaxku peiObl. OOpaszyercs OT B3aUMOICUCTBHS ABYX (DAKTOPOB: 0OIIETO
ynoBa (AO:1 + AO:2) u nens! peiobl (AO:3).

AQO:5 bankoBckuii npoueHt. Ecnu pasmep Baiiero cuera B 0aHKe B TEUEHHE T'0/1a OITYCTUTCA
HUXKe Hyns, Bam npunercs omnaunBath 15% 3a B3aTble B 0aHKE KPEAUTHI. DTO MOXKET CIYUUTHCS
Jlake B TOM cllydae, eclIy Iocie Ipoaku pelObl y Bac OyeT mooKuTenbHbIN JEHEKHbIN OaaHC.
Ecnu sxe B TedueHue BCEro rojaa Ha BallleM CUETy Bcerjaa OyIayT ACHbIM, HA UX MUHUMAJbHBIN B
Te4eHue roja pasmep Oank HauuciauT eme 10%, Bbl MokeTre caMOCTOSTENBHO PacCUUTATH
BEJIMUMHY Ballero 6aHKOBCKOTO cUeTa, J00aBJss K €ro UCXOJHOM CyMMe TOXOMbI U BHIUMUTAS U3
Hee pacxo/bl, 10 CXeMe, IPUBEICHHON B OTMCAHUH POJIH.

AQ:6 HavanpHblii cuetT B 6aHke. B mepBsiii rog oH 00sraHO paBeH 200$ Ha oxHO cyaHO. B
MOCNEAYIOEM OH OyleT pacCUMTHIBATHCS KOMIIBIOTEPHOM mporpamMmoil. B Hauane kaxmaoro
[IUKIIA YJOCTOBEPHTECh, YTO BbI B3sIM M3 "OaHKA" WM BEPHYIH B HETO CTOJBKO JCHET, YTO
MMEIOIIIeeCs Y Bac Ha PyKax X KOJUYECTBO COOTBETCTBYET 3amucu B maparpade AO:6.

AQ:7 ®noT 10 ayKIIMOHOB U TOPTroBiu. B Havaie roga Bel 10KHBI KMETh Ha pyKaX CTOJIBKO
KopaOJield, CKOJIbKO MX yKa3aHO B AToM maparpade. Oto yucio paBHo cymme AO:7 u AO:8
MPOILJIOro Tofa.

Pemienusi 00 ayKIIMOHE, TOPrOBJIE U 3aKa3aXx.
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Al:1 Kopabau, kyrieHHble Ha aykimone. OObBIYHO B 3TOH rpade numercs 0, mOToMy 4ToO
AyKIIMOHBI MOTYT TPOBOAMTCS HE KaXABIH TOA, a MoOeXkKIaeT Ha HUX TOJBKO OJHA KOMAaHJA,
Ha3Hayarolass MakcUMalibHyto 1ieHy. Ecnu Bbl BbMrpanu aykiyoH, 3aluiiuTe B 3TOM rpade
YHCII0 MPUOOPETEHHBIX Ha HEM KopalIieH.

Al:2 Jlenbru, morpayeHHble Ha aykirone. Ecnu B peapiaymeli crpoke y Bac 3ammcan 0, To
B OTOW CTpPOKE TOXKEe JoJbKeH ObITh 3amucad (. Ecnm jxe Bamma KOMIaHusi BbIMTpajia ayKLMOH,
3aMUIINTe B 3TOM rpade, ckobko JeHer Bol 3amiatuiy 3a npuoOpeTeHHble Kopabiu.

Al:3 Kopabau, KyrieHHbIe y APYrux Koman. Ecinu Bbl mproOperanu kopabiu y 01HOM HWIn
0oJiee KOMaH/I, 3alUIINUTE B 3TOM rpade odiee Yrciio KyrieHHbIX Bamu kopabieit.

Al:4 JleHbru, noTpadyeHHble Ha NoKynku. Ecnu Bel npuoOperanu kopabiu y OJHONW HIK
0oJiee KOMaH/I, 3alUIINUTE B 3TOM rpade o0yl CyMMY OTPauY€HHBIX Ha 3TO JICHET.

AlL:5 Kopabnu, nposiansslie Apyrum komnanusM. Eciu Bel mpoganu yacTs cBoMX Kopaodiieit
OJIHOI WJIM HECKOJNBbKMM KOMaHJaM, 3alMIIuTe B 3TOi rpade oblee yucio npoaaHHeix Bamwu
KopaOeit.

AL:6 Jlenpru, BEIpYYCHHBIC OT mpojaax. Ecnu Bel nmpoganu 4acth cBOUX Kopabliel oTHOM
WJIM HECKOJIbKUM KOMaHJ1aM, 3aIUIINTe B 3TON rpade CyMMy BhIpyYeHHBIX Bamu niener.

Nwmeiite BBUAY, uTO BBl MOXETE c/1aBaTh KOpabiiu B apeHy, TOTOBOPHUBIIUCH C KAKOW-THO0
JIpYroi KOMaHI0M O Mpojake el B 3TOM rojly 3a OTOBOPEHHYIO CyMMY YacTH BalluxX KopabieH, ¢
YCIIOBHEM TIOCJIEAYIONIEro uX BbiKyna Bamwu (Ha Oymymmid rox) 3a 0$. Ho mpu stom Oyabre
BHUMATENbHbBI: YUCIIO KOopabieil U pa3Mephl JEHEXKHBIX CYMM, YKa3aHHbIE B COOTBETCTBYIOILIUX
rpadax y4aCTHHKOB CIIEJIKH, IOJKHBI OBITH PABHBI.

Al:7 3aka3pl HOBBIX Kopabieii. B aToii rpade Brl 3anucsiBaete pemenne Bamelr kommanuu
0 umucIie kopabnel, kotopoe Brl skenaete 3aka3ath Ha Bep(hu U MOIYUYUTh K Ha4aIy CIEIYIOIIETo
roga. Kaxnpiii u3 Hux oboimercs Bam B 3003, HO, ecniu kKo BpemeHH pacuera y Bac He Oymer
XBaTaTh JICHET Ha MOKYIKY, 0aHK aBTOMaTHYECKH J1acT BaMm HemocTaromume CyMMbl B JOIT.

Pa3memenue kopaoJeii.

Al:8 @0t mocie ayKIMOHOB U TOProBid. B 3T0# rpade Brl ykaspiBaeTe uncio Kopadiei,
KOTOpbIe BBl B 3TOM Toly MOK€ET€ OTIIPaBUTh Ha IpoMbIcen. OHO MOJICYUTHIBACTCS CIAEAYIOIINUM
obOpazom: AL:8 = AO:7 + Al:1 + Al:3 —Al:5. Ha Hero Hukak He BiusieT Baiiie nocnennee pemienue
0 3aKa3e HOBbIX KopaOieil Ha Bepdu (Al:7). 3akazanHble Ha Beppu Kopabiu Bsl cMmoxete
HCIIOJIH30BaTh TOJIBKO Ha OYAYITUH TO/I.

Al:9 Kopabnu, HampaBlieHHbIE B JAlbHIOK 30HY. OKCIUTyaTalus KaKIOro Kopaodis,
HAMpaBJIEHHOTO B JajbHIO 30HY, oboiaercs Bam B 250$ B rox. Ecnmu skcruryararmoHHbIe
pacxo/bl PeBBICAT UMerIuecs y Bac cpenctsa, HepocTaromias cymma Oyzaer naHa Bam B monr
6ankom. [TomHuTe, 4TO B OyAyIIEM JOIT MPUAETCS OT/AAaBAThH C MPOLEHTAMH.

Al:10 KopaGnu, HampaBi€HHbIE B OJWKHIOI 30HY. OKCIUTyaTalus KaKJIoro Kopaois,
HaMpaBJIEHHOTO B OJIMXKHIOIO 30HY, oboimercs Bam B 1508 B roa. Ecnu skcrutyarariioHHBIE
pacxobl MpeBBICAT UMeIuecs y Bac cpenctsa, HepocTaromiast cymma Oynet nasa Bam B monr
6ankxom. [TomHuTE, 4TO B OyAyIIEM JOIT NMPUAETCS OTAABATH C IPOLIEHTaAMHU.

Al:11 Kopabmuu, ocrarommecss B raBanu. Ha copepkanue B raBaHH OJHOTO KOpaOIs
tpebyercs 50$ B roa. Eciu 3T pacxopl mpeBbIcIT uMeromnrecs y Bac cpeicTsa, HemocTaromast
cymma Oynet nana Bam B gonr 6ankom. [lomumTe, 4To B OyaymieMm JOAT MPHUAETCS OTAABATh C
MPOIIEHTaMH.

ITPAKTUYECKOE 3AHATHE Ne9
«O1eHKa KaueCcTBa OKPYKAIOIIEH CpeIbI»
Meroaunyeckue ykazaHus.

OneHka KauecTBa OKpYXarollel cpeapl ocymecTBisercs Au(@epeHunpoBaHHO IO
CIIEAYIOIIMM HAIPaBICHHUSIM: KaueCTBO BO3IYLIHOrO OacceliHa, BOJHOrO OacceliHa, MOYBEHHOTO
CJIOsl, TIPOAYKTOB IIUTAHUS U JP.

OreHKa KauecTBa 8030V UIHOU cpedbl OCYIECTBIISIETCS HA OCHOBE CIIEIYIOLINX HOPMAaTHBOB.
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1. IlpenenvHo nomycTUMas KOHIIEHTPAIMsS BPEIHOTO BEIIECTBA B BO3AyXe pabouell 30HBI
(ILOKp.5.), mr/n’. [Ipu exenHeBHONH BOCBMUYACOBOW paboTe (KpOME BBIXOAHBIX JAHEH) WM NPH
JIpYroi MpoJOJKUTENBHOCTH pabodero nHs, HO He Ooinee 41 4 B Henenro, 3Ta KOHIIGHTpaIus B
TE€YEHHE BCEro paboyero JHS He JOJHKHA BBI3bIBAThH 3a00JIEBaHUI UM OTKJIOHEHUI B COCTOSTHUU
3/10pOBbs, KOTOPBIE MOKHO OOHApPYKUTh COBPEMEHHBIMU METOJIaMU MCCIIEOBAHUN B IIpOLIECCE
paboThI WM B OTJAJIEHHBIE CPOKH KH3HH YETIOBEKA.

2. IlpemenbHO nmomycTMMasi MaKCHMallbHasi pa3oBasi KOHLIGHTpALMs 3arps3HSIOLIETO
BeulecTBa B Bo3ayxe HaceneHHbIX MecT (IIJKyp.), M/, ITpu Babixanuu B TeueHue 30 MuH 3Tta
KOHIIEHTpalUsl HE JOJKHA BBI3bIBaTh Pe(ICKTOPHBIX (B TOM YHUCIEe CyOCEHCOPHBIX) peaklUil B
opranusme denoBeka ([Ipunoxenue 1).

3. [IpenenbHo nomycTumas CPENHECYTOUHAs KOHIEHTPALS BDEIHOTO BELIECTBA B BO3AyXe
HaceneHHbIX MecT (ITJIKcc), Mr/m°, koTopasi He JOKHA BBI3bIBATh OTKJIOHEHWUH B COCTOSIHUU
3JI0pPOBbsl HACTOAILIETO M MOCJIEIYIOIIUX MOKOJEHUI MpU HEOIpeneeHHO AO0JITroM (B TeYCHHE
HECKOJbKUX JeT) Babixanuu (Ilpunoxenue 1).

4. BpeMeHHO J[OmycTUMasi KOHIIEHTpalus (OpUEHTHUPOBOUHBIM Oe30MacHbIl ypOBEHb
BO3JICHCTBHS ) 3arpsI3HSIONIETO BEIIeCTBa B Bo3ayxe padoyeii 30HbI (B/IK, .5 i OBYBy.5), Mr/M.
UucnoBble 3HAUYEHUS 3TOTO IOKAa3aTess JUIsl PAa3IMYHBIX BELIECTB OMNPEICNIAIOTCS PACYETHBIM
yTEM U JACUCTBYIOT B TEUCHHE JIBYX JIET.

5. BpemeHHo nomycTUMas KOHILIEHTpauus (OpUEHTHPOBOYHBINM O€30MacHbIi ypPOBEHb
Bo3JelicTBUs) BpeaHoro BemiectBa B - atmocdepe (BAKas), mr/m®, pasMep KOTOpOu
YCTaHABJIMBACTCS PACUCTHBIM ITyTEM M JICHCTBYET B TEUCHHE TpEX JET.

6. [IpenenpHO TOMYCTUMBINA BBIOPOC 3arps3HstonuX BemecTB B atmocdepy (I[11B), kr/cyT
(wmu  1/4, T/rom). DTOT TOKa3arenb JOJDKEH o0ecneunBaTh COONIONEHHE CaHUTapHO-
TUTHEHUYECKUX HOPMATHUBOB B BO3/IyX€ HACEIIEHHBIX MECT IIPpHU Haubosee HeOIaronpUsITHBIX IS
paccerBaHus METEOPOJIOTMUECKUX YCIoBUAX. OH onpenensieTcs pacueTHbIM ITyTEM Ha IISTh JIET.

7. Bpemenno cornacoBanublii BIOpoc (BCB), kr/cyT (wnu r/4, /ron). Cpok AecTBHSI 3TOTO
HOpMaTuBa He Oosee nATu jeT. OH yCTaHABIMBAETCA B TOM Cllydae, €CM M0 OOBEKTUBHBIM
npUYMHAM Helnb3s onpenenuts [1/1B ans uctounuka BeIOpoca B JAHHOM HACENIEHHOM ITYHKTE.

8. TlpenensHO momycTuMoe KommuecTBO cxuraemoro tormsa (IIT), t/rom. Drtor
nokasaresb JIOJDKeH oOecreduBaTh COOJIIOJICHHE CaHMTAPHO-TUTMEHWYECKUX HOPMAaTHBOB IO
NPOJYKTaM CrOpaHMs TOIUIMBA B BO3AyXE HACEJCHHBIX MECT TpPH HEONAarompHATHBIX IS
pacceuBanusi Meteoposioruueckux ycnosusx. [I/IT yctanaBnuBaeTcs pacueTHBIM MyTEM Ha CPOK
He OoJiee NATH JIeT.

OrneHka KayecTBa 800HO20 Oaccelina OCYIIECTBISETCS C MOMOIIbIO COOTBETCTBYIOIEH
CHUCTEMBI OCHOBHBIX IOKa3aTesen.

1. IpenenbHO nomycTUMasi KOHIIGHTpANWsl 3arps3HSIONIMX BEIIECTB B BOJIE BOJOEMOB
KYJbTYPHO-OBITOBOTO M X03SHCTBEHHO-TIUTheBOTO HazHaueHus (I11Ks), mr/mm?, IIPY KOTOPOH HE
JIOJDKHO OKa3bIBATHCS MPSIMOTO MJIM KOCBEHHOT'O BPEHOI'0 BO3/ICHCTBHS HAa OPraHU3M UEeJIOBEKa B
TE€YCHHE BCEH €ro >KM3HHU, a TaKXKE Ha 3/I0pOBbE MOCIHEAYIOUIUMX IMOKOJIEHUH U HE JOJKHBI
YXYIIIAThCSl THATHEHUYECKUE YCIOBHS Bogonoab3oBanus ([Ipunoxenue 2).

2. IlpenensHO momycTHMasi KOHIEHTPAIMS 3arpsi3HSIONIMX BEIIECTB B BOJE BOJOEMOB,
UCIONIb3YEMBIX A priOoxo3saiicTBeHHbIX Lenei, (ITAKs:p.), mr/nv°. BennamHa mocienei s
MOJIaBIISIOIIETO OONBIIMHCTBA HOPMUPYEMBIX BEIIECTB BCeraa 3HaunTeNnsHO MeHbIe [T/1K;. D10
OOBSICHACTCS TeM, YTO TOKCHYECKHE COCIMHEHHS MOTYT HAKaIIMBAThCS B OpraHW3ME PHIO B
BeChMa 3HAYUTENBHBIX KOJIMYECTBaX Oe3 BIMSHUS Ha UX Ku3HenesTenbHoCTh ([Ipunoxkenue 2).

3. BpeMmeHHO pmomycTHMas KOHIIGHTpanusi (OpPHEHTHPOBOYHO OE€30MMacHBIH YpOBEHb
BO3JICHCTBUS) 3arps3HAOMUX BemecTB B Bojae BogoemoB (BJK: wumun OBYBy), M/,
Hopwmatusel, onpesiensieMble STHM MTOKa3aTeleM, YCTaHABIMBAIOTCS PACYCTHRIM ITyTEM Ha CPOK 3
roja.

4. MpenensHo nomyctumsiid copoc (ITJIC), r/4 (kr/cyT, T/Ton), periaMeHTHPYIOMIHI Maccy
3arpsI3HAIOLIETO BEIECTBA B CTOYHBIX BOJaxX, cOpachiBaeMbIX B BojoeM. [IpumeHeHHe 3TOro
HOpMaTHWBa JIOJDKHO  O0ecreuMBaTh  COOJIIOJIEHHME  CAaHUTAPHO-TUTMEHUYECKUX  HOPM,
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YCTAHOBJICHHBIX 7151 BOIHBIX 00BbekTOB. Benmmuuna I1/IC ompenensercss pacdeTHbIM IMyTeM Ha
NIEpPUOJ, YCTAaHOBJIEHHBI OpraHamMH IO PEryJIMpOBaHHUIO MCIOJb30BaHMs U oxpaHe BoA. Ilocie
9TOr0 OHA HOJUIEKHUT NEPEeCMOTPY B CTOPOHY YMEHBIIEHHUS BIUIOTH O IpeKpalleHus cOpoca
3arpsi3HAIOIIUX BEIECTB B BOJOEMBI.

Onenka KadecTBa NOYBEHHO2O CN10s TPOBOAUTCSA II0 HOPMATHUBAM, YCTaHOBJIEHHBIM B
COOTBETCTBUU CO CIEAYIOLUIMMU OCHOBHBIMU I10KA3aTEIISIMU.

1. IIpenensHo AomycTUMasi KOHLEHTPALUS 3arpsi3HSIOILEIO BELIECTBA B MaXOTHOM CJIOE
nouBsl ([TIKy), Mr/kr. [Ipu 3TOM 3HaY€HUM KOHIICHTPAIIUH HE JTIOJIKHO OKA3bIBATHCS MTPSIMOTO WITH
KOCBEHHOI'0 OTPULATEJIbHOTO BO3/EHCTBUSA Ha KOHTAaKTUPYIOLIME C MOYBOM BOAY, BO3IYX M,
CJIEZIOBATENIbHO, 3/I0pPOBbE YEJIOBEKA, a TAKKE Ha CAaMOOUMINAIOLIYI0 CIIOCOOHOCTH I0YBbI
(ITpunoxxenwue 3).

2. BpemeHnHo fonyctumasi KOHIEHTpaLus: (OpUEHTHPOBOUYHO JOIMYCTHUMAasl KOHLIEHTPALHS)
BpEIHOTO BemiecTBa B maxoTHoM ciioe mouBel (BJK, mmu OBYBy), mr/kr. YcranaBiuBaercs
pacueTHBIM ITyTEM U ACHCTBYET B TEUEHHUE TPEX JIET.

[Tpu ouenke wymogozo 3azpsasHenus 6Gnochepsl UCIOIb3YHOTCS CIEIYIOLINE TOKA3aTeIH.

1. IlpenenbHo nonmyctuMslil ypoBens myma, (IIJJYII), nb(A). Illym ¢ Takum ypoBHEM ITpU
€XKEIHEBHOM CHCTEMAaTH4YE€CKOM BO3JCHCTBMM B TE€YEHHE MHOTUX JIET HE JOJDKEH BBI3BIBATH
OTKJIOHEHHH B COCTOSIHMM 3J0pPOBbSl YEJIOBEKAa M MEIIaTh €ro HOPMAaJIbHOW TPYIAOBOM
JIESTEIIBHOCTH.

2. JlomycTUMBIN ypOBEHb IIyMa (JOMyCTUMBIM ypoBeHb 3ByKOBoro aapnenus) (JYIL),
1b(A), mpy KOTOPOM IJIUTEIBHOE CUCTEMATUUECKOE BPEJHOE BO3/ICICTBHE 1IIyMa Ha YeIOBEKa He
IIPOSIBIIAETCS WJIN NIPOSIBIIAETCS HE3HAYUTENBHO.

3. Jomyctumeiii ypoBeHb ynbTpaszByka (AYY), nb. Ilpm Takom ypoBHE UIMTEIBHOE
CUCTEMATUYECKOE BO3JICHCTBUE HA OPraHUW3M 4YEJIOBEKAa HE IMPOSBISAETCS WU IPOSBIAETCA
HE3HAYUTEIIBHO.

4. llpenenbHo pomycTuMblii  ypoBeHb wuH(pa3Byka (IIAYW), nb. dnurenbHoe
CUCTEMATUYECKOE BO3/IEHCTBUE HH(PpaA3ByKa C TAKUM YPOBHEM Ha OPraHU3M YEJIOBEKA HE JOKHO
HPUBOJUTH K OTKJIOHEHUSIM B COCTOSIHUM 370pOBbsl, 0OHAPY>KUBAEMbIM COBPEMEHHBIMH METOAMU
WCCJIE0BAHNM, U HAPYIIATh HOPMAJIbHYIO TPYAOBYIO I€ATEIBHOCTD.

5. [IpenenbHo pomycTHMas IIyMOBas XapakTepUCTHKa MamuH ¥ MexaHusmoB (ITHAIIX).
OTOT MoKa3zaTellb JOJKEH o0ecrneunBaTh COOII0EHNE CAHUTAPHO-TUTHEHNYECKUX HOPMATHBOB
BO BCEX OKTaBHBIX II0J0CaX 4YacToT. Ero 3HaueHue onpenenserca IO pe3ynbTaraM
CTaTHUCTUYECKOM 00paOOTKH IIYMOBBIX XapaKTEPUCTUK OJHOTUIIHBIX MAIlIMH U MEXaHU3MOB.

6. TexHUYEeCKH AOCTHXKMMAs IIyMOBasi XapakTepucTuka MauH 1 Mexanuzmos (TIHIX),
IpUMEHsieMas B TeX ClydasX, Korja Mo OObEeKTHBHBIM IpPUYMHAM HEBO3MOXXHO YCTaHOBUTHh
yposens IIJIIX. ITpu stom TAUIIX BBOAMTCS HA CPOK, HE IPEBBILIAIOIMIMI CpPOKA IEHCTBUS
CTaH/JapTa UM TEXHUYECKUX YCIOBHUI Ha MaIIMHY WJIN arperar KaxJoro KOHKpETHOTO BU/JIA.

OneHka paouoakmusHo2o  3azpsAsHeHusi  OKpY)Kaiolled cpelpl  MPOBOAMUTCA  C
WCIIOJIb30BAaHNEM ITOKA3aTeNEeN TpeX BUAOB: OCHOBHOI'O JO30BOTO IIPENIENa, JOYCTUMOIO YPOBHS
Y KOHTPOJIBHOTO YPOBHSI.

K mokasaTensiMm OCHOBHOTO J1030BOTrO IIpejesia OTHOCATCA: MPEAENIBHO JOIyCTUMAs 1034
panuanuu 3a roj Juid paboTaloLMX ¢ UCTOYHMKaMHU paauoakTuBHOro usmydenus (I1J1). Ilpu
CHUCTEMAaTUYECKOM pPAaBHOMEPHOM BO3JIeHCTBUU B TedeHHe S50 JieT He JOJKHBI BO3HHUKATh
HEOJaronpusTHbIE W3MEHEHMs B COCTOSHUM 3/I0pOBbSl  4elloOBeKa, OOHapy>KHMBacMble
COBPEMEHHBIMU METOJIAMH MCCIIEJOBAaHNM, B HACTOSLIEE BPEMS U ITOCIEAYIOIINE TOJIbl; IIpeaes
710361 paguanuu 3a rox g Hacenenus (I1J]), koTopelii Ha MpakTHKe BCET/Aa YCTaHABIMBAETCS
3HaYUTENbHO MeHbllle BenuuuHbl [IJIJl mis mpenorBparieHuss HEOOOCHOBAHHOTO OOydeHUs
JOJEN.

IToka3zaTenu qOMyCTUMOIO YPOBHS:

- IIPEEIbHO JOMYCTUMOE T'OJ0BOE IMOCTYIJIEHHE PaJMOAaKTUBHBIX BEUIECTB B OPraHU3M
pabortarommx (IT1/1/1), kbx/ron, kotopoe B Tederue S0 JeT cO37aeT B KPUTHIECKOM OpraHe J03Y,

pasnyto 1 ITJI/T;
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- TIpe/iel TOA0BOr0 MOCTYIUICHUS PaIMOAKTUBHBIX BElIECTB B opranu3M uenoseka (I1ITT),
kbx/rox, 3a 70 et co3maronuii B KpUTUIECKOM OpraHe SKBUBAJICHTHYIO 103y, paBHyto 1 I1/1;
- JOIYCTHUMOE CpEIHEroll0BOE COAEp)KaHUE paJMOAKTUBHBIX BEILECTB B OpPraHU3MeE
(xputnueckom oprane) ([1C), npu koropoM ao3a odayuenus pasna IIT/] nnu IT/1, xbx;
- JIOIYCTUMOE 3arpsi3HEHUE MOBEPXHOCTU (IIOYBBI, OAEXKAbI, TPAHCIIOPTA, NOMEUICHUN U
T.1.) ([13), gactuna/(cm/mMun).
KoHTposbHbIe TOKa3aTeNu yCTaHABIMBAIOT AJIS IJITAHUPOBAHUS MEPOIIPHUATUH 110 3alUTe U
JUI ONEPaTUBHOTO KOHTPOJISA 3a PaJUallMOHHON OOCTaHOBKOM B MLEJSIX MPEIOTBpAIICHUS
IPEBBILIEHUS] JO30BOTO Ipeena 3arpsizHeHnid. K 3Tum nokasaressM oTHOCATCS:
- KOHTPOJILHOE T'0/IOBOE MOCTYIIJIEHUE PAJUOAKTHUBHBIX BELIECTB B OpraHU3M 4YeJIOBEKa
KI'TI, kbx/Trox;
- KOHTPOJIbHOE COJIepKaHUE PaIMOAKTUBHBIX BellecTB B opranusme uenoneka (KC), kbk;
- KOHTpOJIbHAs KOHIIEHTpAlUs paJMOaKTHBHOIO BEIIECTBA B BO3JyX€ WIH BOJE, C
KOTOPBIMH OHO ITOCTYIIAeT B Oprannsm enoseka, (KK), kBi/m>.
- KOHTpOJIbHOE 3arpsi3HEHUE IIOBEPXHOCTH paguoakTuBHbIMU BemiectBamu  (K3),
gyacTuia/(CM-MHH).
KadecTBO  OKpyXaromield cpempl  OLCHHMBACTCS IyTeM  CpaBHEHUS  (DaKTHUECKOH
KOHLEHTPALUHU 3arps3HSIOIIETO BELECTBA C IPEAEIbHO-10IyCTUMOMN:
C <ITIK (1)
@aktuueckas koHIeHTpamys (C) Toro Wik HHOTO XUMHYECKOTO BEIIeCTBa B aTMOC(hEepHOM
BO31yX€, BOJOEMax, IOYBE M MPOAYKTaX IMTAHUS YCTAHABIMBACTCS J1IAOOPAaTOPHBIMU
UCCJIE/JOBAaHUSIMU.
B cnyuae, xorja XuMHU4ecKHe COSUHEHMS OKa3bIBAIOT OJHOHAIIPABJIEHHOE BO3/ECTBHE
Ha 4YeJIoBeKa WM YCYryOJIsiloT AEWCTBUE Jpyr Opyra, roBOpST, YTO BellecTBa 0O0IaJaroT
appexmom cymmayuu.
ITpu oueHke KayecTBa OKpy Karoliel NpupoAHOi cpesibl 3¢ (HeKT CyMMaIMK yUUThIBACTCS
CJIEIYIOIIUM 00pa3oM:
Ci
<1
1 THIK, @
Jns  atMocdepHOro Bo3lyxa BellecTBa, oOsagaromue IPQPEeKToM  CcyMMalluy,
OrOBapUBAIOTCS JOTIOTHUTEIbHBIM CIIUCKOM K TaOJUIIE MPEAETbHO-OIYCTUMBIX KOHLIEHTPALIUH.
Jlnist BOJbI B BOoJI0€MAax JIH000Tr0 Ha3HaYeHUs H3PPEeKTOM CyMMaluu o01aJatoT BELIECTBa,

MMEIOLIIE OJIMHAKOBBIN JTMMUTHPYIOIKN TToKka3aTenb BpennocTu (JIIIB).

Ipumep 1
OneHnTh Ka4ecTBO aTMOC(HEPHOTO BO3JyXa, €CJIM M3BECTHO, YTO B HEM OJIHOBPEMEHHO
npu ;’TCTByIOT JTIMOKCH]T CEPBI KOHI_IeHTpaLIHeﬁ 0,03 Mr/M3 ¢dbTopoBoIOpOI KOHHeHTpaHHeﬁ 0,001
MI/M”, alleToH KoHleHTpanueii 0,3 Mr/M° 1 ¢enon xonunenrpanueit 0,001 mr/nm®.
Pewenue. Cornacuo crucky BemiectB [Ipunoxenus 1 nuokcupa cepbl U (HTOPOBOIOPOA
obmamaror s(PdekToM cymMManuM, a TaKXKe aneToH W (EeHON; AUOKCHA cepbl U (eHodm,
CJIeIOBaTeNbHO, OIICHKY KauecTBa Ha/lQ ngomso&lmb o gopmyse (52) nomapHo;

003 0001 _hgoq. 4+ =09@3)<1 w03 4 00 119101
0,05 0,005 ’ 0,05 0,003 0,35 0,003
Bb1600: xadecTBO aTMOC(EpPHOT0 BO3/TyXa HEYIOBICTBOPUTEIIEHOE H YTPOKAET 3I0POBBIO
YyeJI0BeKa.
Ipumep 2
OHCHI/ITB Ka4eCTBO BOJIBI B BOIOCME pBI6OXO3${I>'ICTBeHHOFO Ha3Ha4Y€HMHA, €CJIU U3BECCTHO, YTO
B HCH OJHOBPEMCHHO MPHCYTCTBYIOT XUMHUYECKHE COCIUHCHUS B CIEAYIOIIUX KOJHUYECTBAX
(Mr/nM3): s)kene3o — 0,01 MF/21M3; kobaisT — 0,006 MF/)IM3; kap6omon — 0,3 Mr/)1M3; MBIIIBSIK —
0,005 mr/mm°,
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Pewenue. Ipdexrom cymmanuu o6Iagar0OT BElIECTBA, UMEroIMe oauHaKoBeiid JIIIB,

CJIICAOBATCIIbHO, OLICHUTH Ka4€CTBO H€06XOI[I/IMO CJICOAYIOIIUM 06pa30M.

C(baKT HI[K JIIIB
Keneso 0,01 0,1 Toxke.
KobGanbt 0,006 0,01 Toxke.
Kap6omour 0,3 1,0 Opr.
MBIk 0,005 0,05 Toxke.
0,01+0,006+0,005 _08<1 " 0.3<1,0
01 001 0,05
Bvi1600: KaueCcTBO BOJIbI B BOJOEME PBIOOX03SHICTBEHHOTO Ha3HAYECHUS
YJIOBJICTBOPUTEIIBHOE.
Ipumep 3

OLeHUTh Ka4yeCTBO IOYBBI, €CJIIM H3BECTHO, YTO B HEH OJHOBPEMEHHO MPUCYTCTBYIOT
atpasuH konueHtparmeid 0,004 wmr/kr, Oeranon xoHueHtpanuend 0,03Mr/kr, JIHHYPOH
KOHIIEHTpaluen 3 MI/KT U rekcaxjopaH KoHueHnrparuei 0,02 mr/kr.

Pewenue. Dpdexkr cymmanuu npu OLEHKE KadecTBa II0YBBI HE YYHUTBIBAETCH,
CIICIOBATENBHO, OLICHUTh KaueCTBO MOYBBI HEOOXOIMMO, BOCIIOIB30BaBIIKCh popmynoit (51). ITo
[Tpunosxenuto 3 Beinumem [1/IK ykazaHHBIX BeneCTB:

®dakTryeckas KOHIIEHTPALHs I[IK
ATtpazuH 0,004 0,01
Beranon 0,03 0,25
Jlunypon 3 1
['ekcaxmopan 0,02 0,1

Bv1600: xa4yecTBO TOYBBI HEYAOBJICTBOPUTEIHLHO U YIPOXKAET 3J0POBBIO UEIOBEKA, T.K.

KOHIICHTpalus JTuHypoHa npesbimaet [1/1K.
Ilpumep 4

Omnpenenute, B BOJOEM KaKOrO HazHAuCHHsI BOBMOXKEH COPOC, €CIM M3BECTHO, YTO nepen
cOpoCcOM B BOJIOEM CMEIIUBAIOTCS J[Ba MOTOKA, OOBEMHbBIE PacXozIbl KOTOPEIX Vi u Va, M.
BelwecTsa, CoaepKalkecs: B [IOTOKAX, H UX KOHLEHTPAIHH (B MI/IM°) yKasaHbI Hike. KauecTBo
BOJIBI, cOpackiBaeMOil B BOJOEM, JOJDKHO YJIOBJICTBOPATH TPEOOBAHHSIM, MPEIABSBIIEMBIM K
KaquTBy BOJIbI B COOTBETCTBYIOIIEM BOJIOEME.

Vi = 20; Vo, = 180 M/d; B MEPBOM TOTOKE COJEPKATCS: aMMI/IaK (3 Mr/m> ), alleTOH (2
M/ ), 6en3zoin (3 MF/I[M ), Bo BTOpoM — auxiopdenon (0,0003 mr/am° ), xene3o (0,05 mr/nm )
k06aibT (0,03 Mr/om’).

Pewenue. Tlo ycroBuiO 3agayMl TNPOUCXOAWT CMEUICHHE TIOTOKOB, CIIEOBATEIBHO,
KOHIIEHTPAIlMd BCEX BEIIECTB B OOIIEM TMOTOKE YMEHBIIAIOTCS, a OOBEMHBIM pacxon

YBeJ'II/I‘-II/IBaeTCﬂ 8{6‘\?6XOHHMO caciaTb NE€PeCUcT KOHHCHTpaIII/II/I B HOBOM HOTOKG (Q,HVYI-OHII/IM

1. AJIs1 BEHICCTB, COACPIKAINNUXCS B IIEPBOM IMOTOKEC U C =
i i
V,+V, Vi+V,
BCIIECTB, KOTOPBIC HAXOAWJIIHNCb BO BTOPOM IIOTOKE. HOqueHHBIe JaHHBIC W HOPMATHBBLI,

BBITITMCAHHBIC U3 HpI/IJ'IO)KeHI/IH 2, JJI HAJIIAHOCTU 3aIlMMIICM B HUKC ITPUBCACHHYIO Ta6J'II/II_Iy.

obpa3zom: C =

Bonausie 00beKThI K/0 1 X/11 BOHHHGUO&’GKTH
- PBIOOXO03SIICTBEHHOTO
BemectBo C, HA3HAYCHHUS
Ha3HAYECHUS
K JIIIB K JITIB
AMMHaK 0,3 2 Can 0,05 Toxke.
AreToH 0,2 2,2 Can 0,05 Tokc.
Bbenzon 0,3 0,5 CaH-TOKC 0,5 Toxkec.
Juxnopdenon 0,00027 0,002 Opr. 0,0001 Tokec.
Kenezo 0,045 0,3 Opr. 0,1 Toxkc.
Kobanst 0,027 0,1 CaH-TOKC 0,01 Toxkec.
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CHauasla  OpoaHAIM3UPYEeM  TOJYYEHHbIE  JaHHbIE U1  BOAHBIX  OOBEKTOB
pBIOOX03AHCTBEHHOTO Ha3HaueHus1. DakTuyeckas KoHUeHTpanus auxyaopgpenona oonpire 11Ky x
, CIIEZIOBATENBbHO, COPOC NOYUEHHO20 NOCIE CMEeUleHUsl NOMOKA HEBO3MOICEH 8 B0OHbBIE 0OBEKMbL
PbIOOX03AUCNBEHHO20 HAZHAYEHUSL.

Jiss BOOHBIX OOBEKTOB XO3SHCTBEHHO-TUTHEBOTO M KYJIbTYPHO-OBITOBOTO Ha3zHAuCHUS
daxrryeckue koHneHTpanuu MeHsue [1IK, Ho He0oOX0aMMO y4ecTh ele u 3(%(1)36KT0061\2/I%/13H1/H/I.

: )

AMmuak u ameron: __+ _=0,24, OGeHson u KobameT: |+ =0,87,
2 22 05 01

0,00027 N 0,045
0,002 0,3

q)aKTI/I‘-IGCKI/IX KOHL[CHTpaL[I/Iﬁ K OpCACTIbHO-AOIMYCTUMBIM MCHBUIC CAWHHIILI, CJICIOBATCIILHO,

BO3MOINHCEH C6p0€ 68 B600Hble 00beKmbvl KyﬂbmypH0'6bll’l’l06020 U XO35UCMBEHHO-NUMBEBO2O
HA3HAY€HUAL.

TUXJIOPPEHONI | KeJe30:

=0,285. [TIlomydeHHble CYMMBI OTHOIICHUMN

Konmponvroe 3a0anue
1. OuenuTh KauecTBO aTMOC(HEPHOro BO3/lyXa, €CIIU U3BECTHO, YTO B HEM OJIHOBPEMEHHO
IIPUCYTCTBYIOT XUMHUYECKUE COCTUHEHHUS B KOJIMYECTBAX (mr/m®), yKa3aHHBIX B Ta0JIUIIE.

BapuanT 1 2 3 4 5 6 7 8 9
O3on 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,015
Jlmokcua asora | 0,009 | 0,01 | 0,015 | 0,02 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008
Xi1op 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,02
®opmamsmerng | 10% | 10° | 1.10* | 2.10*| 3.10*| 4.10%| 2.10*| 5.10°%| 10%

Bapuant 10 11 12 13 14 15 16 17 18

[{uknorekcan 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
Benson 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,001 | 0,004
Huokcun ceper | 0,005 | 0,006 | 0,02 0,01 | 0,009 | 0,008 | 0,007 | 0,006 | 0,005
CEPOYIJIEPO/L 10* | 10° | 1.10*| 210*| 3.10"| 4.10*| 2.10* | 5.10%| 10*

Bapuant 19 20 21 22 23 24 25 26 27

Huoxcup ceper | 0,005 | 0,006 | 0,04 0,03 0,02 0,01 | 0,009 | 0,008 | 0,007

JinokcugAsota | 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,01 | 0,004

OKCUJ VIJIEPOJA 1 2 11 1,2 1,3 11 1,2 15 1,6

®DEHOI 104 10° | 1.20% | 2.10*| 310*| 4.10*| 2.10*| 5.10*| 10*

2. OLIEHUTH Ka4eCTBO BOBI B BOJIOEME PHIOOX 03 HCTBEHHOTO HA3HAYCHHUS, €CITU U3BECTHO,

9TO B HEH OJHOBPEMEHHO NPHCYTCTBYIOT XMMHHYECKHE COSIMHEHHS B KONMYECTBAX (MI/aM°),
YKa3aHHBIX B TaOJIUIE.

Bapuanrt 1 2 3 4 5 6 7 8 9
Ammuak 0,04 0,03 0,02 | 0,025 | 0,045 | 0,013 | 0,001 | 0,011 | 0,038
benzon 0,3 0,2 0,1 0,09 0,25 0,07 | 0,06 | 0,08 | 0,03

Hedro 0,01 0,02 0,03 | 0,015 | 0,025 | 0,035 | 0,009 | 0,008 | 0,011
denon 1.10° | 2.10° | 310° | 410* | 510°| 3-.10* | 1.10%| 9-10%| 8.10%

Bapuant 10 11 12 13 14 15 16 17 18
KobanbT 0,008 | 0,007 | 0,006 | 0,005 | 0,004 | 0,003 | 0,002 | 0,001 | 0,018
Kapbodoc 0,004 | 0,03 0,04 0,02 0,01 | 0,008 | 0,007 | 0,006 | 0,001
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Meranon 0,001 | 0,002 | 0,003 | 0,004 | 0,008 | 0,009 | 0,01 0,05 0,04

CBUHEI] 001 | 002 | 0001 009 | 002 | 006 | 007 | 0,08 0,1
BapuaHt 19 20 21 22 23 24 25 26 27

drop 0,001 | 0,002 | 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009
LIMAHUIBI 0,9 0,9 0,9 0,8 0,8 0,8 0,7 0,7 0,7

XPOM 10* | 2.10* | 310" | 410" | 5.10* | 6-20* | 7-20* | 810" | 9:10*
®EHOJ 9.10* | 810* | 7.10* | 6:10* | 5.10* | 410" | 3-10* | 2.20* | 10*

3. O1eHuTh Ka4eCTBO MOYBBI, €CJIM U3BECTHO, YTO B HEW OJIHOBPEMEHHO MPUCYTCTBYIOT
XUMUYECKHE COSAMHEHUS B KOJMYECTBAX (MI/KT), YKa3aHHBIX B TAOJIHIIE.

Bapunant 1 2 3 4 5 6 7 8 9
benzanupex 003 | 0,01 | 0,01 | 0,005 | 0,007 | 0,008 | 0,009 | 0,004 | 0,01
PryTh 2 6,3 2 3,2 18 0,6 4,7 6,5 13
CauHen 24 37 68 21 18 16 15 14 11

Menp 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 2

Bapuant 10 11 12 13 14 15 16 17 18
benzun 0,001 | 0,003 | 0,005 | 0,006 | 0,007 | 0,01 0,02 0,03 0,04
Bananuii 140 132 18 65 74 152 150 27 46
MBIIBSIK 15 1,6 1,7 18 19 2,0 2,3 0,6 53
ME/1b 0,01 0,02 0,03 0,04 0,05 1,6 0,7 2,8 2,9

Bapuanrt 19 20 21 22 23 24 25 26 27
CauHell 14 11 13 21 27 29 31 32 30

KOBAJIBT 1 2 3 4 5 6 7 0,1 0,5
ME/Ib 0,1 0,5 1,0 15 2.0 25 3,0 2.8 0,6
1Xb 1.10° | 1.20* | 1.20° | 1.10° | 5.10* | 6.10° | 7.10* | 8.10* | 9.10°

4. OnipeenuTe, B BOJ0OEM KaKOro Ha3HAUYEHUSI BO3MOXEH COpPOC, €CIIM U3BECTHO, UTO TEpPe]]
cOpOCOM B BOJIOEM CMEIIMBAIOTCA JBA MOTOKA, OOBbEMHBIE pacxoAbl KOTOPBIX Vi U Vz, M7/4.
BemectBa, comepxaimiuecss B MOTOKaxX, U WX KOHIEHTpanuu (B MF/)IMs) yKa3aHbl B TaOJHIIE.
KauectBo Bompl, cOpaceiBaeMOil B BOJOEM, JOJKHO YJIOBIETBOPATH TpPEOOBAHUSIM,
MPEABSBISIEMBIM K KAUE€CTBY BOJbI B COOTBETCTBYIOILIEM BOJOEME.

BapuauT 1 2 3 4 5 6 7 8
Vi: 60 70 80 90 10 20 30 40
AMMHaK 0,1 0,2 0,3 04 0,5 0,6 0,7 0,8
Aueton 1-10° | 110* | 210 | 310* | 310° | 410° | 410" | 5107

Benson 001 | 002 | 003 | 004 | 005 | 006 | 007 | 0,08
Vo 120 140 20 350 205 100 70 50
Juxnopatan 0,1 0,4 0,7 0,9 1,2 0,4 13 0,6
Keneso 0,058 | 004 | 003 | 002 | 001 | 003 | 007 | 008
KoGanst 0,9 0,8 0,7 0,6 0,5 0,4 0,6 0,3
Bapuant 9 10 11 12 13 14 15 16
\Z% 210 320 350 20 80 40 60 20
Hedts 001 | 002 | 001 | 002 | 001 | 002 | 004 | 0,05
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Hukens 0,01 0,01 | 0,014 | 0,012 | 0,011 0,01 | 0,013 | 0,009
[Mupuaua 0,01 0,02 0,03 0,04 0,05 0,055 0,06 0,065
Voa: 70 30 50 90 40 30 230 310
Hedts 0,02 0,03 0,02 0,04 0,05 0,03 0,06 0,07
Pryts 0,006 | 0,007 | 0,008 | 0,009 | 0,04 0,03 0,02 0,01
Caunen 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,09
Bapuant 17 18 19 20 21 22 23 24
Vi 50 15 100 110 120 140 20 330
Hurpatsr 0,18 0,5 0,2 0,2 0,11 0,16 0,2 0,12
®rop 0,08 0,6 0,06 0,07 0,08 0,09 01 0,04
Xpom 0,001 | 0,01 | 0,001 | 0,002 | 0,003 0,01 0,01 0,002
V2 30 165 20 70 30 50 90 50
[uak 0,2 0,13 0,6 0,7 0,5 0,4 0,3 0,2
Kepocun 0,1 0,12 0,5 0,4 0,3 0,2 0,2 0,1
Meranomn 0,15 2,6 0,41 0,32 0,31 0,22 0,13 0,12

INPAKTUYECKOE 3AHATHUE Nel0
«MatepuanpHblii 0anaHC BEIECTB IPU COKUTAHUU TBEPIOTO U )KUKOTO TOILINBAY

MeToanueckue yKa3aHusl.

B cooTBeTcTBUY € 3aKOHOM COXpPaHEHMS MAaCChl CYMMAapHasi Macca BCEX IPOJLYKTOB CrOpaHus
TOIUIUBA, KOTOPBIE, 10 CYTH, ABIAIOTCS 3arpA3HAIOLLIMMHU BELICCTBAMU, PaBHA Macce CKUTaeMOoro
TOIUIMBA IUJIXOC Macca pacxXOoLyeMOro IpU CKUTaHUU BO3yXa.

JIns pacueToB MarepHalbHBIX MMOTOKOB BEIIECTB MPHU CKUTAHUU OPraHUYECKOTO TOIIMBA
HUCIIOIB3YIOTCS PEaKLIMU TOPEHUSI OCHOBHBIX €I0 KOMIIOHEHTOB: YIJIEPOAa, BOAOPOAA U CEPBHI.

Peakuuu ropeHrst OCHOBHBIX KOMIIOHEHTOB OPraHHMYE€CKOIO TOIIMBA

Peaxnus ropenus yriepoaa C+02=CO02
CrexnomMeTpuieckoe COOTHOIICHHUE IO Macce 12 +32=44

1+ 2,67 =367
Peakuus ropenus Bogopoaa 2H> + O2 = 2H20
CrexnoMeTpHyecKoe COOTHOIICHHUE M0 Macce 4 +32=36

1+8=9

Peakmust ropeHus cepbl S+02=80
CrexnoMeTpuyeckoe COOTHOILIEHHE 110 Macce 32+32=64

1+1=2

CTGXI/IOMeTpI/I‘-ICCKI/Ie COOTHOILIICHUA 10 Macce B BBIHICHpI/IBeIleHHBIX peaKHI/IﬂX
CIpaBeUIMBBl MPHU JIOOBIX E€AMHUIIAX HW3MEPEeHMs, HampuMep, MpU CKUraHuu | Tpamma,
KWIOTpaMMa WM TOHHBI yIjiepoaa pacxomyercs 2,67 TpamMma, KuJorpaMMa WA TOHHBI
KHCIOpoJa u Bbiaensercs 3,67 rpaMma, KWAJorpaMMa WJIM TOHHBI YIJIEKHCIIOrO Tasa
COOTBCTCTBCHHO. AHaHOFH‘IHBIﬁ CMBICII UMCHOT CTeXI/IOMeTpI/I'-IeCKI/Ie COOTHOIICHUA IJIA )Ipyrl/IX
9JIEMEHTOB OPTraHMYECKOro TOIUJIMBA, OHM I[IOKa3bIBAIOT KOJIMYECTBA pPACXOJyEeMbIX U
00pa3yromuxcsi BEMECTB MPU TOPEHUH COOTBETCTBYIOIIETO JIEMEHTA TOIUIUBA U HEOOXOIUMBI
JUIS IOCTPOCHHS MaTepHaIbHOTO OanaHca.

Jlnst manmpHEWIero aHajau3a MaTepualbHOTO OajlaHca BEIIECTB MPHU CHKUTAHWHM TOILIMBA
HE0OXOIMMO 3HATh €ro AJIEMEHTHBINM cocTaB. OH MpuBeNeH B TaOIUIE 1T OCHOBHBIX BHJIOB
TBepI[OFO 1 XKXKUJIKOTO TOIININBA.

ONeMEHTHBIA COCTaB OCHOBHBIX BHJIOB OPraHM4C€CKOIro TOIIJIMBA
| Bu ToruMBa Cocras roproueii Macchl, % |
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C H 6) N S

HpeBecuna 51 6 425 05 0
Topd 58 6 33,0 2,5 0,5
Bypsiii yroas 71 7 20,4 1,0 0,6
AHTpanuT 90 4 3.2 1,5 13
Cranusl 70 8 16,0 1,0 50
Maszyr 88 10 05 05 1,0

HpI/I HU3BCCTHOM 3JIEMCHTHOM COCTaB€ TOIIJIMBA MaTepI/IaJ'IBHHﬁ OajaHc BECIICCTB IIPU €TI0
C)KUT'aHUHW PACCUUTBIBACTCA 1O CICAYHOUIUM YITPOIICHHBIM (I)OpMYJ'IaM.
1. Maccsl kucnopoja u Bo3ayxa, Heo6X0)%I/IMLIe Epn C)KIH_}“aHI/IIg TOHJ‘I&B% (M 0,1 M, ):
M = -1 2,67 +8 - ;

(67 monn |

\ 100 100 100 100 J

M 0]
M 6030 : ! (2)
0,2314
rae 0,2314 —nons Kuciaopoa B €IMHUIE MacChl BO3IyXa.
2. Macca 00pa3yromuxcs OCHOBHBIX TPOAYKTOB CTOPaHUS:

@)

C
M =3,67 —M ; 3

COZ 100 moni ( )
=2 S 4)

M M ;

SO, 100 moni
=9 5
M M ;g

H,0 100 monn ( )

N

=0,7686-M__ +—M | 6
6030 100 mona ( )

rnae 0,7686 — mosnst a30Ta ¥ qPYruX WHEPTHBIX Ta30B B €IMHUIIE MAcChl BO3/IyXa.

3. [loctpoenue Gananca. [Ipu mpaBUIBHOM pacueTe KOJIMYECTB YYaCTBYIOLIUX B IpoLECcCe
TOPEHUSI OPTAaHWYECKOTO TOIUIMBA BEIIECTB JIOJDKHO BBIMOJHATHCS Cleayroniee OalaHCOBOE
COOTHOIIICHHE:

Nou-0p.unepm.casoe

M +M

monn 6030 Su-Op.unepm.2azos " (7)

:MCOZ+MSOZ+MHZO+MN
D710 0amaHCOBOE COOTHOIICHUE SBISETCS MPOBEPOYHBIM MPHU BHIMOJHEHUH KOHTPOIHHOTO
3aJlaHus.
Koumponvnoe 3adanue
1. ITocTtpouTs MaTepuagbHble OalaHCHI BEIECTB MPHU CKUTAHUU | THIC. T MPUBEIACHHBIX B

Tabnuie 3 BUIOB OPraHMYECKOTO ToOIuBa. [loiydeHHBIE JaHHBIE MPEJACTABUTH B BHJIE

Cleyromen TabIuIb.

Bun _ ) . - - - & &
3 & 2 & 5 & 7 e 5 e 5 H i & g =

TommBa | g4 | 29 | E9 | Sd | E¢ | Eg | Y| e | FY
g A £ 3 3 2 > A g 3 2 3 P > 2
=) = = E W E S E S E = Ewa L1 F

=

HpeBecuna

Topd

bypsrit
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Bun - - & =
5 5 = = i = g H s g2 & z &

TOILIHBA 55 S g 2o | 5 ¢ E g A g g * CRRS)
g = E = s 2 3 > A S A Em»-ﬂ S > =
S E Sk 2 W E = E = F a E‘“E AR

yTOJib

AHTpauur

CraHnel

Masyt

2. OnpenenuTh BUJ TOIUIMBA, HAanOOIIEE 3arpsi3HAIOMIMN aTMOC(epy CEpHUCTHIM T'a30M.

3. OmpenenuTs BHJ TOIUIMBA, MOTPEOISIONINNA HAaUOOIbIIEe KOJIMYECTBO KUCIOPOJa MPH
CBOEM C)KUTaHUH.

4. OmnpenenuTts BHJ TOIUIMBA, NPH CKUTAaHUH KOTOPOTO BBIJIENSETCS HamOoJbIIee
KOJINYECTBO YIJIEKUCIJIOTO ra3a.

5. Omnpenmemuth  KOJNWYECTBO  KUCIOpOJAa,  HEOOXOAMMOTO Uil COKUTAHUS

2,5 ThIC. T aHTpanuTa.
6. OnpenenuTh KOJIUYECTBO YIIEKUCIIOTO T'a3a, BEIICISIONIErOcs IPpU CKUTaHuu 3,4 ThIC. T

Mazyra.

IHNPAKTUYECKOE 3AHSATHE Nell
«3arpsi3HeHHEe OKpYyXkarolel cpelipl. [ 100aabHbIe 9K0JIOrHYecKHe MPooIeMbl»

MeToanueckue yKa3aHusl.

Cemunap npoBoguTtcs B ¢popme "Kpyrioro crona". CTyAeHTH BMECTE C MpenoaaBaTeIeM
00CY’KIaI0T BOIIPOCHI, KaCalOIINECs NCTOYHUKOB MOTEHIIMAIBEHOM OIIACHOCTH ISl SKOJIOTMIECKON
OTTaCHOCTH MPUPOIHBIX SKOCUCTEM:

1. Ompenenenue 3arps3Henns. OCHOBHBIE 3arpsi3HUTENN OHOC(EPHI, MX IeHCTBUE HA OPTraHU3M
YeJI0BeKa U OKPYKAIOUIYIO CPEy.

2. 3arpssHeHus U uX Kiaccupukaiysi. ICTouHUK 1 (hOPMBI 3arpsi3HCHUH.

3. 3arpssuenusi armocdepsl. OCHOBHBIE TPYNIBlI 3arps3HSIONMX — BEIIECTB, WX
DKOJIOTMYECKOE JEUCTBUE, UCTOYHUKU ITOCTYIUICHUS.

4. 3arpszHenus ruapocdepsl. 3arps3HEHUE PeK, 03ep.

5. Knaccudukanus otxon0oB. MeToab! Ux nepepadboTKu.

6. IlpuumHBI U MEXaHW3M BO3HUKHOBEHHS TApHUKOBOTO 3 (ekra.

7. Ilpu4uHBI 1 MEXaHNU3M BOSHUKHOBEHUS KUCIOTHBIX OCAJIKOB.

8. HcromeHne 030HOBOTO CIIOS.

9. Ilpobnema pocta HapOAOHACEICHUS.

10. TIpoGiiema HEXBATKH MPOIOBOIBCTBHS.

11. TIpobGiieMa HEXBATKH MPECHOM BOJIBI.

12. TIpobGiiemMa HaKOTUIEHHUS OTXOIOB.

13. TIpoGnema yHUUTOKEHHS OMOPA3ZHOOOpa3HsL.

14. TIpoGiiema HCTOIIEHUS TPUPOTHBIX PECYPCOB.

15. TIpobGiiema aTOMHOTO OPYKHSI.

16. 3arps3znenne MupoBoro okeasa.

17. ®OoTOXMMUYECKHI CMOT.

IMPAKTUYECKOE 3AHATUE Nel2
«O0pazoBaHe OKCHJIOB a30Ta MPH CXKUTAHUM TOIUIMBA, 3arpsi3HEHHE aTMOC(EpHI
aBTOTPAHCIIOPTOM, PACUYET BEIMUYMHBI SKOJIOTHUECKOW Harpy3Ku OT CYMMBbI HCTOYHUKOB)

MeToauueckue YKazaHusl.
1. O6p030861Hu€ OKCUO08 azoma npu corcucaruu moniuea
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OO6pa3oBaHuEe OKCUIOB a30Ta — CIOKHBIN MPOLIECC, 3aBUCAIINNA OT OOJIBIIOrO KOJUYECTBA
(akTOpOB M MPOTEKAIOIINI HEOAUHAKOBO MPHU CKUTAaHUH TOILIMBA B PA3IMYHBIX YCTaHOBKax. Tak
KaK OKCHJIbI a30Ta SIBJIAIOTCS OJTHUM M3 Har0oJiee MaCCOBBIX 3arps3HSAIOIMX BEIIECTB aTMOC(EPHI,
OLIEHKA MX KOJIMYeCTBa HEOOXOAMMa IPH PEIICHUHU MPUPOJTOOXPAaHHBIX 3a1ad. [IpubausurensHas
OLIEHKAa Macchl OKCUJOB a30Ta, OOPa3yIOUIMXCS MPU CKUTAHUU PA3IMYHBIX BHJIOB TOIUIMBA B
Pa3HBIX OTPACISAX MPOMBIIUICHHOCTH, MOXET OBITh MTOJyYeHa IyTEM YMHOKEHHUSI MacChl TOTLIIMBA
Ha ko3¢ ¢unueHT F, nomydeHHbIH SKCIEpUMEHTAIbHBIM ITyTEM,

Mo =M, F, 1)

NO, monn
rac F - BCJIIMYMHA, ITOKa3bIBarOmasa KOJINYECTBO OKCHI0B a30Ta, O6pa3y10H_II/IXCH IIpHu C)KUTaHUU
CAWHHIBI MaCChl TOIZIMBA, OHA pa3jiMdHa IJIA pa3HbIX BHJOB TOINIMBA M Pa3HBIX YCJ'IOBI/Iﬁ €ro
CXKUTaHUA. qI/ICHeHHBIe 3HAUYCHUA q)aKTOpa F HpI/IBeIIeHLI B TaGHI/IHe 1

Tabnuna 1 - OueHkn YMUCCHU OKCHIOB a30Ta

F-sMmuccHs OKCHIOB a30Ta, T
Buj tornmBa OTpaciib MPOMBIIICHHOCTH
Ha lT TonumBa
DNEeKTPOCTaHINH 0,009
KamenHnslit yroib [TpoMbIIUIEHHOCTH 0,006
Hpyrue orpaciu 0,002
Bypsiii yromnb DNeKTpOCTaHIINU 0,004
DNEeKTPOCTaHIIUU 0,012
Hedreneperonka 0,008
Hedrenponyxre: Hpo%\)/IBIHJJ'E)eHHOCTL 0,008
Hpyrue otpacnu 0,006
[TpoMBIIIIIIEHHOCTH 0,008
["a30BoC/ MTHM3EIHLHOE TOILIUBO Tpaucnopt 0,036
Hpyrue orpaciu 0,004
MoTopHOE TOTUIUBO Tpancmopr 0,025
DNEKTPOCTAHINH 0,001
[Tpupoausbrii ra3 [TpoMBIIUIEHHOCTH 0,0003
[pyrue orpacnu 0,0002

Takum oOpa3zom, 3Has BenuuMHbI Kodd¢uuumeHta F um Mmaccy cKuraemoro TOIUIMBA B
COOTBETCTBYIOILIEH OTpaciad MPOMBIIIJIEHHOCTH, TPAHCIOPTa WM KOMMYHAaJIbHOTO XO34HCTBa,
MOYKHO PacCUUTaTh KOJIMYECTBO 0OPA3YIOIIUXCS OKCHJIOB a30Ta.

2. 3acpsasnenue ammocgeprnozo 6030yxa agmompancnopmom

Pacuer konnuecTBa 3arpsA3HAIONMX BEIIECTB, 00pa3yoLIMXcs MpH paboTe aBTOTPAHCIIOPTA,
OCYIIECTBIISIETCS. HAa OCHOBE HH(OpPMalMM O KOJIMYECTBE H3PACXOJOBAHHOTO TPAHCIOPTOM
TOTIJIMBA U KOJIMYECTBAX 00PA3yIOIIMXCS PH STOM BPEIHBIX TPUMECEH:

M, =M, -G,
rae Mi — konuyectBo 00pasyrolierocs npu padoTe TpaHCIOpTa 1-T'O 3arpsi3HSIOIIETO BEIEeCTBa;
Gi — KOJIMYECTBO 3arps3HSIONIETO BEIIECTBA 1, 00pa3yromerocs Mpu C)KUTAaHUH €TUHHIIBI MacChI
TOIIMBA TPAHCIIOPTA.

JlanHble 06 00pa30BaHMM 3arPsI3HAIONIMX BEIIECTB TP paboTe aBTOTPAHCIIOPTa TPUBEICHBI
B Tabnuie 6.

monu

Tabmuma 2 - KonuyecTBO 3arps3HSIONIMX BEHIECTB, 00Opasylomuxcs TMpu  pabore
aBrorpancnopTa (Gi, T Ha | T TonIMBa)
3arps3usronee Bun toruisa
BCINICCTBO OCH3UH IIM3EIIbHOE TOILIMBO
Oxcun yriuepoaa (1V) 3,2500 3,1000
Oxcup yriepoaa (11) 0,4660 0,0210
YTIeBo0po B! 0,0230 0,0040
Oxcuasl a3ora 0,0160 0,0180
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Jnokcun cepsl 0,0019 0,0078
Caxa (a3p030J1b) 0,0010 0,0050
CauHer| 0,0005 —

3Hasi pacxo]| TOIIMBA, HA OCHOBE JAHHBIX TAONHIBI 2 MOXHO PACCUYUTATh KOJHMYECTBO
3arpsA3HSIOIINX BEIIECTB, MOCTYMAIINX MPU padoTe aBTOTPAHCTIOPTA B aTMOC(EPHBII BO3IYX.

3. Pacuem yoenvbHOU 3KOJI02U4eCKOU Ha2py3Ku Om CyMmbl UCTIOYHUKOS

Pacyer cymMMapHOTrO KOJIMYECTBA 3arpsi3HSIONIMX BEIIECTB, OOPa3yIOIIMUXCS HA JaHHOU
TEPPUTOPUU OT BCEX MCTOYHHMKOB 3arpsA3HEHMS], OCYILIECTBIIAECTCS s KaKJIOTO 3arpsi3HIIOLIETO
BEILIECTBA OT/ACJIbHO, YUUTHIBAs €ro 00pa3oBaHUE MPU COKUTAHUM BCEX BHUJIOB TOIUIMBA!

ZMi = Mil + '\/Ii2 +...+ Min y
rac Mi - CYMMApHO€ KOJHMYECTBO 3arpA3HAIOLICIO BCIICCTBA i, o6pa3yromeroc>1 Ha HaHHOﬁ
TeppI/ITOpI/II/I HpI/I CKUTaHHUU N BHUI0B TOIIJINBA.

AHaJIOTHYHO MOXKET OBITh PACCMOTPEHO CYMMApHOE KOJIMYECTBO KUCIOPO/Ia, PACXOLyEMOe
Ha C)KUT'aHME BCEX BUJOB TOIUIMBA HA JAHHOW TEPPUTOPUMU:

ZMoz :M021 +M022 +.t Mo

[TokazaTensiMu SKOJIOTUYECKON HArpy3KH 3arps3HSAIONIMX BEIIECTB HA JAHHOW TEPPUTOPUU
SBJISIFOTCS UX yJI€IbHBIC BEJIMUMHBI, TPUXOISAIIMECS Ha €IUHUILY TUTOLIAAN U Ha TYIIy HAceJICHUs
B €JMHUILY BpPEeMEHH (KaK MMPaBuiio, 3a OJJUH roj):

2n

=
' H

riae Di" 1 Di" — SKOJOrHUECKUE HArPY3KH I-TOT0 3arpsi3HSIOIIETO BEMIECTBA Ha SANHUILY IIJIOIIA 1
(TeICc.T/(TOA'TA)) U AYUTy HAcENEHUs (THIC.T/(TO/I*4ell.)) COOTBETCTBEHHO;
S — monaae paccMaTprUBaeMon TEPPUTOPHH, T4a;
H — 4iCcneHHOCTh MPOKUBAIOLIETO HA JAHHON TEPPUTOPUN HACEIICHUS, YeTL.;
M| — KOJIMYECTBO 3arpsI3HSIONIETO BEIIECTBA 1, THIC.T /TOJI, 00Pa3yIOIIErocs P CKUTAHUU BCEX
BUJIOB TOIUIMBA HA JAHHON TEPPUTOPHUH B SAMHHITY BPEMEHHU.

AHaJOTUYHO PACCUMUTHIBACTCS YAETbHBIM pacxo] KUCIOPOJa Ha eJUHMILY IUIOMIAAH, Ha
YTy HACEJICHHS B TUHUITY BPEMECHH ITPH CKUTAHUH BCEX BUJIOB TOILTUBA!

LM,
902 - S )
M,
%, ==

Ora BeIMYMHA TAKXKE  XapakTepu3yeT CTENeHb aHTPONOTE€HHOTO  BO3JEHCTBUS
MPOMBILIUIEHHOCTH U TPAHCIIOPTA HA OKPYKAIOIILYIO IPUPOJIHYIO CPENY.

Koumponvnoe 3adanue

1. HOJ'II)SYHCB TeOpeTI/ILIeCKI/IMI/I CBCACHUAMU, HpI/IBCI[CHHI)IMI/I B HpaKTI/ILICCKI/IX 3AHATUAX 5'
7, onpenenuth cymmapubie konmuectBa CO2, SOz, NOy, aspo3oreii, yriieBoJopoIoB U CBUHIIA,
00pa3yIoNMXcsi B TOPOJAE 3a OJWH TOJ TPU CXKHraHHWH YKAa3aHHBIX B TaOJHUIC 7 KOJUYECTB
pa3iaNyYHbIX BHUJOB TOmiauBa. CUUTATh, YTO yrojib U Ma3yT HOTPeOSAIOTCS B JHEPreTuKe, a
NPUPOJIHBIN Ta3 B IPYTMX OTPACISIX MPOMBIIUICHHOCTH. [IpUpOIHBIN Ta3 MMEeT CIeayroIui
cocraB: CHs — 10%, CsHg — 30%, C4H10— 40%, CO2 — 20%. 3ompHOCTH OypoBOTO yrist — 34 %,
3ospHOCTH Ma3yTa — 0,1 %.

2. OnpenenuTh CyMMapHOE KOJHMUYECTBO KHCIIOPOJA, PAcXOIyeMOro 3a OJWH TOJa MpH
CKUTIraHnun Hepqu/ICHeHHBIX BBIIIIC KOJIUYECCTB U BUIOB TOILJIMBA. C‘-II/ITaTI), qT0 HpI/I CXKUTIr'aHUN
OCH3MHA M TU3EJIbHOTO TOILJIMBA COOTHOIICHUE PAacX0/ia KUCIOPO/ia K Macce TOTUTUBA paBHO 4/1.

3. OnpenenuTh BEIWYHHBI YKOJOTHYECKOW HATrPYy3KH HA TEPPUTOPHIO TOPOJAa W HA JYIITY
HACEJICHHUS, €CITH €ro TUIOIIAAb PaBHA S, a YMCICHHOCTDh HaceneHus H (tabmuia 3).
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OTBeTbI HAa KOHTPOJILHOE 33J]aHNE PEKOMEH/yeTCsl CBECTH B Tabiuiy 4.

Tabnuma 3 — VicxonHple TaHHbBIC AJI pacueTa

Bapuant 1 2 3 4 5 6 7 8 9 10
Bypsiii yrons, TeIC.T/CyT 20 21 22 18 17 19 14 15 13 18
MasyT, ThIC.T/CyT 14 15 16 13 12 11 10 20 18 16
[TpupoaHsIii Ta3, THIC.T/CYT 13,5 16 14 10 15 14 13 16 17 18
Bensun, ThIC.T/CYT 2,5 2,1 2,2 14 1,2 2,1 2,8 2,6 2,4 52
Jlu3ensHOE TOILINBO, 2,5 2,1 2,8 3,1 2,6 24 2,3 2,8 2,7 31
TBIC.T/CYT
X 033| 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
C 0,9 0,9 091| 092| 093 | 0,92 0,9 091 092 | 091
S, ThIC. Ta 90 98 100 51 52 64 58 68 66 64
H, miH. yenosek 5 51 49 48 47 5 47 49 48 5

Tab6muia 4 — PacueT ynenpHOM 9KOJOTUYECKON HArPy3KU

CO,, SO, NOy, A3po30.n, VrieBo- CauHew, 0.,
TBIC.T/TOT TBIC.T/TON | TBIC.T/TOX | TBIC.T/TOX A0PO.bI, TBIC.T/TON TBHIC.T/TOJT
TBHIC.T/TOJT

Byppiii
yroJib
Maszyt
[Ipuponusrit
ras
benzun
Jn3enpHoe
TOILIMBO
2Mi

9,

T/(TOM TQ)
o,
T/(TOoz Yen)

«CemuHap 10 TeMe: «3arps3HeHHe OKPYKAIOIICH CPEIBIN

2. 3arps3HeHus U ux kiaccupukanus. IcTOYHUK U GOpMBI 3arps3HEHUH.
3arps3HSIOMNX

3. 3arps3HeHus

IMPAKTUYECKOE 3AHATUE Nel3

Meroaunyeckue ykazaHus.
Cemunap npoBoautcs B popMme "kpyriioro crona". CTyJeHTbl BMECTE C MPEINO0iaBaTeleM
00CYX/1al0T BOIIPOCHI, KACAIOIINECS HCTOYHUKOB OTEHIIMAIBHOM OMaCHOCTH IS 3KOJIOTUYECKOM
onacHocTH (OB) MPUPOAHBIX IKOCUCTEM:
1. Onpenenenue 3arps3HeHus. OCHOBHbBIE 3arpsi3HUTENM Ouochepbl, MX JEHCTBHE Ha
OpTaHHU3M YeJIOBEKa U OKPY)KAIOIIYIO CPEry.

aTMocdepsl.

OcHOBHBIE

TPyIIBI

9KOJOTHYCCKOC ﬂeﬁCTBHC, HCTOYHUKU MOCTYIJIICHU.

B

3arpsizHeHus rugpocdepsl. 3arps3HeHHe pek, 03ep.

5. Kinaccudukarnms otxonoB. MeTopl UX nepepadoTKH.
IMMPAKTUYECKOE 3AHSTUE Nel4

«Ilnara 3a pasMCIICHUC OTXO010B»

Meroaun4yeckue ykazaHus.

BEIIECTB,

nx
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Ha aBTOpeMOHTHOI1 MacTepcKoil 3a roJ1 00pa3yloTcs OTXO/bI, B COCTaB KOTOPBIX BXOJSAT:
0TpabOTaHHBIE TIOMUHECLIEHTHBIE JIAMITbI, U3HOILIICHHBIE IIUHBI, OTPA0OTaHHBIE AKKYMYJISTOPHbIE
Oarapeu, nmpomacieHHble (QUIBTPBI, IPOMACICHHAs BETOIIb, OTPAOOTaHHbIE Macia U ObITOBBIE
orxoasl. [IpousBecTu pacuer IuiaTel 3a pa3MelleHHe OTX0n0B. Kiacchl omacHOCTH M 00BEMBI
00pa3oBaHus OTXO/0B NpHUBeIeHb! B Tabnuue 1.1

Tabmuma 1.1.
Kiaccel onacHOCTH U 00beMbI 00pPa30BaHUs 0TX0/10B

HaumMmeHoBaHue oTXo0Ja O0BeMBI TI'ogoBoii IuMuUT Kaacc
odpa3zoBaHus Ha pa3MellleHHe | ONMACHOCTH
orxoa0B, Mi (1) | orxoma, Mui (T)
OTtpaboTaHHBIC TFIOMUHECIICHTHBIE JIAMITBI 0,02 0,03 1
H3HoIIeHHBIE IHMHBI 10 8 4
OTtpaboTaHHbBIC AKKYMYJISITOPHBIE OaTapen 5 55 2
[Ipomaciennbie GUIBTPHI 0,15 0,1 3
[TpomacieHHas BETOITh 04 0,3 4
OTtpaboTaHHbIe Macia 8 9 3
BEeITOBBIE OTXOBI 4 3 4

1. PaSMep IUIaTbI 3a pasMCHICHHUC OTXOJAO0B B IIPCACIIAX YCTAHOBJICHHBIX JIMMUTOB
ONpeaACICTCA IYTEM YMHOXKCHHA COOTBCTCTBYHOHIUMX CTAaBOK IIIAThl € YYCTOM BHIA
pasMemacMoro O0Txoaa (HeTOKCI/IHHLIe, TOKCI/ILIHI)IC) Ha MacCy pasMeioiacMoro orxoaa H
CYMMUPOBAHUS IMMOJTYYCHHBIX HpOI/ISBeL[eHI/Iﬁ I10 BUJ1aM pasMC€IiaCMbIX OTXO/10B.

Hﬂomx :S.Cﬂi . Mi '

rae:
[orx - pa3Mep TUIATHI 332 pa3MEIICHHUE i-T0 OTX0/1a B Mpe/ieiaX YCTaHOBICHHBIX TUMHUTOB (pyo0.);
M; - 06bem 00pa3oBanus i-ro oTxoaa (T);

Cni - cTaBKa TUIaTh 32 pa3MelieHue | TOHHBI i-ro0 0TX0/ia B Ipe/eiaX yCTaHOBJICHHBIX JINMUTOB

(py6.);
Cn; = Hon; - Ko,
rue:
K5 oTx - K03(hpuImeHT 3K0I0rMuecKoi CUTyalluu U HKOJIOTHUECKOM 3HaYUMOCTH T10YB B
nanHoM peruose (Ko = 1,2).
HO6mni - HopmatuB miaTel 3a 1 TOHHY pa3MeniaeMbIX 0TX0/10B B IIpe/iesiaX YCTaHOBJIEHHBIX TUMHUTOB
(py0.) (Tabmuua 1.2)
Tabnuma 1.2
HopMaTuBsbl ni1aThl 32 1 TOHHY pa3MelnaeMbIX 0TX0/10B B NpeaesiaX YCTaHOBJIEHHBIX
JIMMUTOB
(B coorBercTBHMH ¢ nocTanoBJeHnueM [IpaBurenncrBa P® Ne344 ot 12.06.2003r)

Bug orxonos Hopmarusel niaTel 3a
(o KJ1accaM OMACHOCTH JIJIsI OKPY>KAOIIEH Cpebl) pa3menienre 1 TOHHBI OTXOI0B

B IIpeJiesiaX yCTaHOBJICHHBIX
aumutoB, H6m (pyo)

OTtxonpl | k1acca onacHOCTH (Ype3BBIYAHO OMACHBIE) 1739,2
OTtxoppl |l x1acca omacHOCTH (BBICOKOOIIACHBIE) 7454
Otxoast |1l kacca onacHOCTH (YMEPEHHO OIACHbIE) 497
Otxonp! 1V kiacca omacHOCTH (MaJOOTIACHBIE) 2484
OTtxoapl V kiacca onacHOCTH (MPaKTUYECKH HEONacHbIe): 8
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2. Pa3mep mnaTel 32 CBEpXJIMMHUTHOE Pa3MeIleHne TOKCUYHBIX U HETOKCHYHBIX OTXOJIOB
ONpeNeNseTCs MyTeM YMHOXKEHHUS COOTBETCTBYIOLIMX CTABOK IUIATHI 32 pa3MEIEHUE OTXOJI0B B
mpelenax YCTaHOBJICHHBIX JIMMHTOB Ha BEJIMYUHY TMPEBBILICHUA (aKTUYECKOW Macchl
pa3MeIllaeMblX OTXOJOB HaJl YCTAaHOBJIICHHBIMU JIUMUTAMU U YMHOXEHHUS 3ITHX CyMM Ha
MSATUKPATHBINA MOBBIMLAOMNN KOA((UIMEHT U CYMMUPOBAHUS MOJYYEHHBIX MPOU3BEICHUN IO
BHJIaM Pa3MEILEHUs OTXOJIOB.

Ilcn,, =25-Cn-(M; — Mn,;) ,
rue:
[Nciorx - pa3Mep TIIAThI 32 CBEPXJIMMHUTHOE pa3MenieHre 0Tx010B(pyo.);
M - TOAOBOM JINMUT Ha pa3MelIeHHe i-ro 0Txo/a (T);
Crj - cTaBKa IUIaThl 32 pa3MelieHre | TOHHBI 1-T0 0TX0/1a B IIpe/iesiax YCTaHOBIEHHBIX JINMUTOB

(py0.);
Toow = Zﬂﬂom +5- Z Ilen
Ilo pe3yibTaTraM pacucTa H606X0,I[I/IMO 3aIlOJIHUTH Ta6J'II/II_Iy 13 «I1lnaraza pasMCIICHHUEC OTXOJ0B»

Tabmuua 1.3.
«IlmaTa 3a pa3mMelneHue 0TX010B»

Bun orxona Mi (T) \Y b (T) Cri Iorx | Temorx
(py0) | (py0) | (py6)

OTtpaboTaHHBIE IFOMUHECIIEHTHBIE JIAMITBI
N3HOmEHHbBIE IIMHBI

OTtpaboTaHHBIE aKKyMYJISITOpPHBIE OaTapen
[Ipomacnennbie GUIBTPHI

[IpomaciienHast BeTolb

OtpaboTaHHbIe Macia

beITOBBIE OTXO/BI

Hrtoro

MNPAKTUYECKOE 3AHATHUE Nel5
«CemuHap 1o teme: «I 1obabHbIe 3KOIOTHYECKHE TPOOIEMBI»

Meroaun4yeckue ykazaHus.

Cemunap nposoautcs B popme "kpyrioro crona". CTyaeHTsl BMECTE ¢ IPENnoaBaTesieM
00CYX1al0T BOIPOCHI, KaCAIOIMECs] HCTOYHUKOB ITOTEHIIMATBHOM ONMACHOCTH AJIS1 SKOJIOTHUECKON
omacHocTH (Ob) MpupoAHBIX IKOCHCTEM:

[TpuuuHBI 1 MEXaHW3M BO3HUKHOBEHUS ITAPHUKOBOTO () deKTa.
[IprurHbBI 1 MEXaHU3M BO3HUKHOBEHUS KUCIOTHBIX OCaIKOB.
Hcromenne 030HOBOTO CIIOS.

[Ipobnema pocra HapOJOHACEIICHHUSI.

[Ipobnema HEXBaTKKU NPOAOBOIBCTBUSI.

IIpoGnema HEXBATKH MPECHOM BOABI.

[IpoGema HaKOIIIIEHNS OTXO/IOB.

[Ipobnema yHHuTOXKEHUS OHOpa3HOOOpa3usl.

. IIpoGiema ucTomeHus NpUPOIHBIX PECYPCOB.

10. IIpoGema aTOMHOTO OPYIKHSL.

11. 3arps3aenue MupoBoro okeaHa.

12. doroxumMHuYecKuii cMOr.

CoNoO~WNE
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ITPAKTUYECKOE 3AHATUE Nel6
«MarepuanpHbI€ IIOTOKH BELIECTB B JIECHBIX IKOCUCTEMAX

MeToaunyeckue ykazaHmus.

Baxnelmmii MaTrepuaibHO-3HEPreTUUYECKU TMPOILECC B JIECHBIX JKOCHCTEMax —
dboToCUHTE3, B pe3ybTaTe €ro ACHCTBHS 00pa3yloTCsS OPraHUIEeCKIE BEIECTBA U3 MUHEPATBHBIX
KOMITOHEHTOB M B 3TOM BeIIECTBE PUKCUPYETCS SHEPTus coaHIa. B mporecce hoTocHTE3a TECHO
B3aMMOJICHCTBYIOT Pa3IUYHBIE COCTABHBIE YaCTU SKOCHUCTEMBI: aTMOC(epa, MoYBa U COOCTBEHHO
JIPEBECHBIC PACTEHHUsS, BCE OTH YaCTH CBSA3aHBl TOTOKAMH BEIIECTB, KOTOPHIE HAIJISIAHO
MPEJICTABJICHB B CYMMapHOM YIPOIIEHHOM YpaBHEHUU (DOTOCHHTE3A!

CO2 + H2O — 1/6 CeH1206 + Oo.

VYTIIeKucplid Ta3 MOCTyHaeT B pacTeHUs M3 aTMOC(epbl, BOJIa M3 MOYBBI, OPraHMYECKOE
BEIECTBO HAKAIIIMBACTCS B CAMHX PACTCHHSIX H CBOOOIHBIN KUCIOPO/I BBIACISETCS B aTMOChepy.

Uepes mporecc (HOTOCHHTE3a OCYIIECTBISETCS OAHA W3 BAXKHEHUIINX HKOJIOTMUYECKUX
(GYHKIUH JI€COB - ra3oBas, B Pe3yJbTaTe OCYIIECTBICHHUS KOTOPOW M3 aTMOoc(hephl BBIBOIUTCS
VIJEKUCHIBIA Ta3 M MOCTyMaeT KUCIOpoJ. BakHO yMmeTbh KOJMYECTBEHHO OLIEHHWBATh TaKOe
BO3JICMCTBHE JIECOB HAa OKPY>KAIOIIYIO cpeay. PacueTsl KonmruecTB MOTpeOsieMbIX U BBIIETISIEMbIX
pu GOTOCHHTE3E BEIIECTB MOXKHO BBITTOJIHUTH [0 €70 CYMMapHOMY YpaBHEHUIO, OMMCHIBAIOIIEMY
MPOIIECC CO3/IaHUS BEIIECTBA IPEBECUHBI U, TOATOMY, OTIMYAIOIIEMYCS OT TPUBEIACHHOTO BBIIIIE,

IJie ONMCaH IPOIIECC CHHTE3a TJIIOKO3bl. Tak Kak XMMHUYECKHUH COCTaB BEIIECTBA JAPCBECHHBI
Pa3HBIX TMOPOJA Pa3UYCH, TO C IEIBI0 IMOJYYCHUS (POpPMYJ, MPUTOAHBIX BO BCEX CITydYasX,
paccMOTpHUM ypaBHEHHE (DOTOCHHTE3A B CIIEIYIOLIEM 00IIeM BUJIE:
X CO2+y/2 H,0 — CiHyOz + u O,
riae Ko3(QQPUIMEHTH ypaBHEHUS X, ), Z ONPEACIAIOTCS XUMHUYCCKUM COCTABOM BEIIECTBA
JPEBECUHBI COOTBETCTBYIOIIECH MOPOAbI, a KO3 UIKMEHT U ompenensercs 4epes X, y, I U3
ypaBHEHUs OanaHca 4ynciia aTOMOB KHUCJIOPO/a:
2x+yl2=7+2u,
OTKYyJ1a
u=x+yld—-z72

DJIEMEHTHBIA COCTaB JIPEBECUHBI TPEX OCHOBHBIX JIECOOOPA3yIOUIUX MOPOJA MPHUBEACH B

TabIunIIE.

Topona C H o N+301BHEIC
DJIEMEHTHI
Einb 50,5 6,2 43,1 0,2
CocHa 49,6 6,4 438 0,2
bepesza 50,6 6,2 421 11

3Has XUMHUYECKUH COCTaB JpEeBECUHBI, KOA(PUIMEHThl YypaBHEHUH (OTOCHHTE3a X, ), Z
paccuMThIBAIOTCSA 1O clieAyromel popmyie

Ipoyenmnoe®cooepocanuesnemenma,

npu°xomopom°cmoum°ko3ppuyuernm

Kosgppuyuenm® ypasnenus =
Amomnasa®macca®snemenma

KoadduimenT U paccunThiBaeTcs Ha OCHOBE 3HAUEHUH X, ), Z..
Teneps, ecii N3BECTHO KOJIMYECTBO BEIIECTBA IPEBECHHBI, CO3AHHOTO B JIECY, KOJIMYECTBA
MOTJIOIIEHHBIX TIPY 3TOM YTJIEKMCIIOTO T'a3a U BOJABI U BBIACIUBILErOCS KMCIOPOa PACCUUTHIBAIOT

0 CJICTYIOITUM (HOpMYyJIaM:
= 2 M, (CO,) Mo

CO, 1 0 0 opesecutvl !
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y
M,p,=—-—-M, (H,0)-M
H0 2.100 I'( 2 )

u
MOZ = m ' MI’ (OZ) ‘M opesecunvl !

rae Mr - MoJiekysipHasi Macca BEILECTB.

B cnpaBouHOl JMTEpaType HaHHBIE O 3amacax JPEBECHUHBl pa3HbIX IOPOJ [Ar0TCS B
KyOM4eCcKHX METpax, a HaM IIPU pacyeTax Mo YpaBHEHHUIO (POTOCHHTE3a HEOOX0IMMO 3HATh MacCy
co3/1aBacMOM JIpeBecHHBl B aOCOJIOTHO cyxoMm Bece. Ilepecuer 00BEMOB JpeBEeCHMHBI Ha
a0COFOTHO CYXOM BeC MPOU3BOIUTCS TI0 CIIEMyIoNIel hopmyre
=p- B ,

opesecunbi !

Opesecubl

rae B — o0beM JApeBECUHBI, M (wm M3/(ra rojn)); p - 6a3McHas IJIOTHOCTh a0COJIIOTHO CYXOTO
BelecTBa apeBecuHsbl (s enu — 360, cocubl — 400, 6epe3sr —500 Kr/Mg).

Konmponvnoe 3aoanue
1. Onpenenute norpednerane CO2 u H2O u Beigenenue O2 B APEBOCTOSAX MPH CO3JaHUHU
TOJIOBOTO MPUPOCTA JPEBECUHBI, PAa3IMYHOrO Y Pa3HbIX MOPOJ B pa3HOM Bo3pacte. BennyuHbl
T'OJIOBOTO MPUPOCTA MPUBEACHBI B TAOIHIIC.
Texkyuuii ro0BO# MPUPOCT B APEBOCTOSAX OCHOBHBIX JIECOOOPA3YIOUINX MOPOI, M3/(ra TOJ)

Texymmit rogoBoii mpupoct (B) B Bo3pacte
Hopona 30 ner 80 ner 140 ner
Emb 6,2 8,2 2,1
CocHa 6,0 7,2 2,0
Bepesa 47 6,3 2,3
OTBETHI 3aHECTH B TAOJIHUILY
M()pesecuybz COZ HZO Oz
x\yjzjul's |5 |8 |5 |5 |8 |5 |5 |8 |8 |5 |&
S = S =
s o |2 lcle |2 || o l2 |lsl|ls |2
™ @ 3 ™ @ 3 ™ 53] 3 152} o 3
Enn
Cocna
bepesa

2. Onpenenute HanOOJIE€ MPON3BOAUTENBHYIO TI0 BBIIEICHUIO KHCIOPOAa MTOPO.TY IEPEBbEB
M €T0 BO3PACT, B KOTOPOM 3TO IMPOUCXO/IHUT.

3. Kakoe konnuecTBo IpeBecuHbl Ha 1 ra B €J10BOM JIeCY JIOJIKHO OBITh CO3/1aHO, YTOOBI IIPH
5TOM OBLIO MOTJIONMICHO 3 T YIIEKUCIIOTO ra3a’?

4. Kakoe KOJIM4eCTBO JPEBECHHBI HAa 1Ta B COCHOBOM JIECY JIOJDKHO OBITH CO3JJaHO, YTOOBI
IIpH 3TOM OBLIIO BbIAENEHO 3 T KHciaopoaa?

INPAKTUYECKOE 3AHATHE Nel7
«Pacyer cOanaHCUPOBAHHOTO TEXHOLIEHO3a»

Meroaun4yeckue ykazaHus.
Texnobuoyerno3om Ha3bIBAETCSI COBOKYIHOCTh ()YHKIIMOHUPYIOIIUX HA OJHON TEPPUTOPUU
BceXx 0e3 UCKIIIOUeHHs 00bEKTOB TEXHUKU U €CTECTBEHHBIX 9KOCHCTEM, BAXKHEHIIIMMU U3 KOTOPBIX
ABIIAIOTCA JECHBIE. Bo3nelicTBHE X039MCTBEHHOM EATENBHOCTH U JIECOB HA OKPYKAIOLYIO CPELy
U, TIPEXJIE BCEro, Ha arMoc(epy BO MHOTOM NMPOTUBOIOJIOKHO. OOBEKTHI TEXHUKHU MPEACTABISIOT
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€000 KaK OBl IOTOJTHUTENBHBINA IeTepoTPO(HBIN KOMIIOHEHT B 00IIIEH SKOCHCTEME, B pe3yIbTaTe
X (YHKIMOHMPOBAHMS OPraHUYECKOE BEIIECTBO (MPEXIEC BCEro TOILIMBO OPraHUYECKOTro
NPOUCXOXKACHUS) MHHEPAIN3YETCSl - CXKUTaercs, IMpH HTOM HOTPEOISEeTCS KHCIOPOX |
BBIJICTISICTCS YIJICKHCIIBIA ra3 U APYrue BpeAHbIe puMecH (0e3 yueTa IpoLeccoB JbixaHus). B
JECHBIX JKOCHCTEMaX IOTOKH YIJIEKUCIOr0 Ta3a W KHUCIOPOAAa HMEIOT MPOTHUBOIOJIOKHOE
HAaIpaBJICHUE: KUCIOPO]] BBIAEIAETCS, a YIJIEKUCIIBIN Ta3 MOIJI0AeTCs.

N3 cxembl $5CHO, YTO €CIM B TEXHOOMOLIEHO3E OCHOBHBIE TIa30Bbleé IOTOKH HE
cOanmaHcupoBaHbl, TO TaKOH TEXHOOHMOIICHO3 MPEACTABISIET OMACHOCTh Al Ouocdepsl 3emin.
B pesynprate ero (yHKIMOHMpOBaHUS OyIEeT NPOUCXOJUTH HM3MEHEHHE Tra30BOTO COCTaBa
atMoc(epbl CO BCEMH BBITCKAIOIIUMH OTCIOJIa TJIO0ATbHBIMU TTOCICICTBUAMH, BKIIOYAs
rinobanpHOe moTersienne. Hao0opoT, ecinu OCHOBHBIE TOTOKM BEIIECTB COAlaHCHPOBAHBI, TO
TaKoW TEeXHOOHMOIIEHO3 MOXET CYILIECTBOBATh JOJIFOBPEMEHHO, 0€3 pa3pyLICHUs OKpYXKarolen
Cpeibl WM KaKuX-JTM00 APYruX HEeOJarompusTHBIX TOCIEICTBUN.

TakuMm 00pa3oM BUIHO, YTO B COCTaBE TEXHOOHOIIEHO3a JIBE €r0 COCTaBHBIC YaCTH (OOBEKTHI
TEXHHUKH M ECTCCTBCHHBIC JKOCHUCTEMbI) JIOJDKHBI HAaXOJHMTHCS B U3BECTHOM 3aKOHOMEPHOM
KOJIMYECTBEHHOM COOTHOILIEHHUHU APYT C APYrOM JJIsl TOTO, YTOOBI 00eCTIeunBaTh €ro CTA0MIBHOE
cymecTBoBaHue. lIponecchl cHHTE3a OpPraHMYECKOro BELIECTBA B TEXHOOMOIIEHO3aX JOJIKHBI
OBITH TOCTATOYHBI IO MOIITHOCTH, YTOOBI ITOTJIOTUTH BECH BBIJICIUBILUIICS IPH CKUTAHUU TOTUINBA
AQHTPOIOT€HHBIH YIIIEKUCIIBIN Ta3 ¥ MPOU3BECTH HEOOXOAMMOE KOJIMYECTBO KUCIOPO/IA.

Macca opraHu4ecKoro BemecTBa, KOTopas J0JbKHA ObITh CO3/1aHa JUIs TOro OanaHca, MOXKET
OBITH paccyMTaHa Mo CISAYIOUMM (hopMyiam

_ M Co,
ope.6—6a -
ona’noanowenus®CO, O ' 44X

M - M,

ope.6—6a

onsa’evioenenusn®0, 0,32u '
rnce x U u- KOS(b(bI/IHI/ICHTBI YpaBHCHUA (I)OTOCI/IHTGSa U pa3IMUHbIX BHUIO0B OPCBCCHBIX
paCTeHI/Iﬁ C Pa3HbIM JJICMCHTHBIM COCTAaBOM; ]\4(202 u MO - CYMMapHbIC KOJHNYCCTBA
2

aHTponoreHHsIx BoiaesnsgeMoro CO2 u noriomaemoro Oz.
CuHre3upyeMass B €CTECTBEHHBIX JKOCHCTEMAax IPOAYKLHS OpPraHMYECKOIrO BEIIECTBA
VIMEET CIIOKHYIO BUJIOBYIO M (PAKIUOHHYIO CTPYKTypy. Ilycts a;- momst i-i ¢pakmum B

NpUpocTe GHOMAcCHl | -ro BHAa, D, - moms BUAa j B MPHPOCTE pacTUTENBHON GHOMACCHI, TOrAa
pacueTHble HOPMYJIbI IPUHUMAIOT CIIEAYFOIIUNA BHUL;
Moo = 0443 % x;abiM,,. ..

] 1

M 0, - O'3ZZZU ji ajibj Mopz.s—sa )
joi

rae X;u Uj - KooGGUIMEeHThl ypaBHEHHs (POTOCHHTE3a COOTBETCTBYIOMMUX (ppaKiuii IIPOSyKIHUH

OpPraHMYECKOI0 BEILIECTBAa COOTBETCTBYIOLIUX BHJOB, Pa3IMYAIOLUIUXCS CBOUM XHUMHUYECKUM
COCTaBOM.

Omnpenenenre TOYHOrO (PPaKIIMOHHOTO COCTaBa MPOAYKIIUU PACTUTENbHOCTH, BXOSIIEH B
cocTaB ypOaHM3UPOBAHHOTO JaHAmadTa, MPEICTaBIseT cOOOM JOCTATOYHO CIOXKHYIO 3a/1ady,
KOTOpasi MOKET ObITh pelleHa ¢ TOMOIIbIO TPOBEACHUS CHEMATbHBIX UccieaoBaHuid. OqHako, B
NepBOM MPHOMIKEHUM, YYUThIBasg TOT (HaKT, UTO JIECHBIE DKOCHUCTEMBI SBISIOTCS
BBICOKOIIPOJYKTUBHBIMH, MOXKHO TIIPH pacyeTrax pa3MepoB €CTECTBEHHBIX KOMIIOHEHT
TE€XHOOMOIIEHO30B B35Th 32 OCHOBY NPUPOCT JAPEBECUHBI OCHOBHBIX JIeCO00pa3yrouux nopo1. B
M0JIb3Y TAKOT'O BHIOOpA MOYKHO MPUBECTHU €LIE U CIEAYIOIINUNA apryMEeHT: B PUPOCTE APEBECUHBI
CO2 cBs3bIBacTCS HANONIO B OTIUYUE OT HEKOTOPHIX APYTUX (pakuuil pacTUTENbHOCTH,
Harpumep, JTUCTbeB. [ ra3oBoro OanaHca SKOCHCTEMBI 3a OIpe/eIEHHBI MHTEpBal BPEMEHU
IPEJICTAaBISIIOT HMHTEpPEC TOJBKO Te (pakuud MOPOAYKIMH OpPraHMYecKOro BellecTBa
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PacCTUTEIHLHOCTH, KOTOPHIE CYIIECTBYIOT JOJBIIIE JAHHOTO HHTEPBAJIa BpeMeHU. VIHBIMU clI0BaMH,
JUTSE HAIUX [EeJed BaKEH YHCTHIM MPUPOCT MACChl OPTaHUYECKOTO BEIIEeCTBAa HPKOCHCTEMEL. B
YCIOBUAX JICCHBIX DKOCHCTEM €ro 3HAYUTCIIbHYI) 4YacTh COCTaBIISCT IMPUPOCT JPEBECHHBI
JOMHHHPYIOIIUX TIOPO/I.

W3 nByx BEJIMYMH MAcCChl BEIIECTBA JIPCBECHHBI, CHHTE3 KOTOPBIX O0OeCreunBacT OalaHChl
YIJICKUCIOTBI U KHUCIOpOAa B TEXHOOWOIICHO3E, AJIsS JalbHEHIIero aHalin3a HYKHO BBIOpaTh
HanOOJIBIIYIO, KaK 00ECIeYMBaIOIIYI0 00a ra30BbIX OajlaHCca OJHOBPEMEHHO:

M = max\M M }3

ope.6—ea 6—6a°0ns°noen.CO 6—6a°0n1°6v10e1.0
2

2

Jliist manpHEIIero ananu3a HeoOX0AMMO IePECUNTATh BETUYHHBI A0COTIOTHO CYXOH MacChl
BEIIIECTBA JIPEBECUHBI, 0OECIIEUNBAIOIIEH OaTaHC B TEXHOOMOIICHO3€E, B €€ 00heM

V — Mopz.s—@a
p
rne p- 0a3ucHas IJIOTHOCTH BEIIECTBA JIPEBECHHBI COOTBETCTBYIOIICH MOPOABI, YKa3aHHAas B
nosicieHuu K gopmyiie (41).
Ha ocHoBe BenmuuuHEI V, M>/TOJ, M CPEIHEr0 TOZOBOrO MPHPOCTA APEBECHHBI HA OIHOM
rextape B (M*/(ra-roj1)) paccuMThIBACTCS HEOOXOMMMAST JUTS GAlIAHCA B TEXHOOHOIECHO3E IO b
JIeCOB

S=V/B.
HJ'IOH.IEII[B JICCOB 3aJaHHOI'O CJIOKHOI'O mopoaHoOIo, BO3pAaCTHOI'O coCrtaBa H
IMPOAYKTUBHOCTH, O6€CH€‘-II/IB3,IOIII3$I CHUHTC3 HYXHBIX KOJUYCCTB OPraHUYCCKOro BCIICCTBA
APCBCCHUHDBI, MOXXCT OBITh paccurTa”a 110 cneny}omeﬁ (bOpMy.TIe

S = Z(bl 'Mopz.g—ea)/(Pj ) Zj)1
J

rae P;- GasucHas MIOTHOCTH JPEBECHHBI MOPOABI |, T/TOX aOCONIOTHO CYXOrO BEIIECTBA; Z;-

TEKYIIHA TPUPOCT, m>/ra B rox; Mope.s-6a - MACCA OPTAHUYECKOTO BEIECTBA, 0OECIICUHBAIOIIAS
OalaHC B TEXHOOMOILIEHO3E.

[Tokazarenem cTeneHn ypOaHU3alMU PacCCMAaTPUBAEMOU TEPPUTOPHH SIBIISICTCS CIIC YOI
K03(h(UIHEHT:

K=S/Sropora,

OTOT KOO HUIIMEHT MOKA3BIBAET YUCIO TEKTAPOB JIECOB, HEOOXOAUMBIX ISl KOMIIEHCAIIMH
AHTPOIIOTEHHOTO BJIMAHUSA Ha Ouocdepy OAHOrO TreKTapa paccMaTpUBAEMOl TOPOACKOM
TEPPUTOPHUHU.

Konmponvhoe 3a0anue.

1. Ha ocHoBe JaHHBIX O CYMMapHOM BBIICIEHUU YTIEKHUCIOTO Ta3a U MOTJIONICHUU
KHCIIOpOJIa HA TEPPUTOPHH KPYITHOTO TOPOJA, MOJTYYCHHBIX HA MPAKTHYCCKOM 3aHATHU 7
(Tabmuua 8), paccuuTaiiTe mapameTpsl cObagaHCHpOBaHHOTO TexHoOumoleHo3a: V, S, K, cuuras,
YTO €CTECTBEHHYIO YaCTh TEXHOOMOIIEHO3a COCTABIISIOT CIIENBIE €I0BhIE ApeBOCTON B Bo3pacTe 80
JIET.

2. OmpenenuTe KOJIMYECTBO YTIECKUCIOTO Ta3a, 00pa3yromierocs mpu CKUTaHWH 3 MITH. T
MPUPOJIHOTO Ta3a cocTaBoM: MeTaH — 93 %, yriekucinslii ra3 — 7%. PaccunraiiTe miomaab Cenbix
COCHSIKOB B Bo3pacte 80 JieT, HeOOXOUMYFO TSl TTOTJIOMICHHUS TAKOTO KOJMYECTBA YTIIEKHCIIOTO
razaza l roxm.

3. Ompenenute KOTUYECTBO KUCIOPOJA, PACXOAYEMOTO Ha CIKUTAHHE 2 MIH. T
KaMEHHOTO yTiisi ¢ aneMeHTHbIM coctaBoM: C — 80 %, H — 6%, O — 12%, N — 1,5%, S — 0,5%.
PaccumraiiTe mimomane apeBOCTOeB Oepe3nbl B Bo3pacte 80 jeT, HEOOXOMUMYIO NJisi BBIICICHUS
TaKOro KOJIMYECTBA KUCIOPOA.

3. Meroauyeckue peKOMeHAAINMH MO TOATOTOBKE W padoTe HA Ja0OPATOPHBIX
padorax
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JlabopaTtopHasi paGoTra - 53TO 3aHSATHE, B XOJI€ KOTOPOTO CTYIEHTHl OCBaWBaIOT
KOHKPETHBIE METOJbl H3Y4YCHHS JTUCIUIUIMHBI, OOYy4YaloTCs SKCIEPUMEHTAIBHBIM CIOocOo0am
aHanmM3a JCWCTBUTENBHOCTH, YMEHHIO paboTaTh C COBpPeMEHHBIM oOopynoBanueM. llpu
MOJArOTOBKE K JabopaTopHON paboTe HEOOXOIMMO: HM3YyYUTh MM MOBTOPHUTH JIEKIMOHHBIN
MaTepuai Mo COOTBETCTBYIOIICH TeME; U3YYHTh MaTepuabl Y4eOHO-METOUIECKIX pa3padOTOK
o 3aJaHHOM TeMme, yhensisi 0co0oe BHMMAaHHME pacdYeTHBIM (opMyliaM; MpPU BBITOJIHEHUU
AOMAIIHUX PACUYCTHBIX 3a,Z[aHI/II>'I - HU3Y4YUTb, IOBTOPUTH THUIIOBLIC 3aJaHKs, BBINIOJIHABIIHUCCS Ha
ayJTUTOPHBIX 3aHATHUSX.

[Tpu HEOOXOIUMOCTH CiIeayeT 0OpaIaThCs 32 KOHCYJIbTAIMEN K MPETo1aBaTeio.

JIABOPATOPHAS PABOTA Nel
«Ornpenenenue conepKaHusi HAITPUT-HOHOB B BOJE»

MeTtoauyeckue yKazaHusl.

MeTtoauka npeqHa3HAueHa AJi U3MEPEHHUs MAacCOBOM KOHIIEHTPALMW HUTPUT-HOHOB OT
0,02 10 0, 3 Mr/nM ° B mpoGax NMPHPOIHEIX M OYHMINEHHBIX CTOYHBIX BOJ (POTOMETPHUCCKHM
METOJIOM C IPUMEHEeHHUEeM peakTuBa [ pucca.

Ipunyun memooa.

OnpeneneHre OCHOBAHO Ha CIIOCOOHOCTH HHUTPHUTOB JUA30THPOBATH CYIb(AaHUIOBYIO
KUCIIOTY ¥ Ha 00pa30BaHUU KPacHO-(UOJIETOBOIO KpAaCUTENd IUA30COCTUHEHHS  O-
HaQTHIAMHHOM. IHTEHCHBHOCTH OKPACKH IIPOMIOPIIMOHAIIbHA KOHIICHTPAIIMH HUTPHUTOB.

Obopyodosanue: ¢orosrnekrpokonopumerp KOK-3, A = 520 HM, KIOBETHl C UIMHOMN
norjouaronero ciaost — 10 M.

Xumuyeckasn nocyoa: Koa0bl MEpHbIE, BMECTUMOCTBIO 50 cM 3, [IUIIETKU BMECTUMOCTBIO 1,
2,5,10 cm >,

Ilocmpoenue kanubposounoco epaghuxa.

B mMepnbIe K010BI BMeCTHMOCTBIO 50 cM % BHOCAT 0, 1,0; 2,0; 4,0; 8,0; 16; 20; 30 mn
cTanmapTHoro pabodero pactBopa Ne 2 | pa30aBisiOT KaxAbI pacTBOp JO METKHU
JUCTUJUIMPOBAHHOM BOJIOW M IepeMemnBaroT. [1omydaroT pacTBOpel ¢ KOHIIEHTPALMEN HUTPUTOB
0 (xomocroii pactBop); 0,02; 0,04; 0,08; 0,16; 0,32; 0,4; 0,6 mr/am 5,

W3 MepHBIX KOJIO pacTBOPHI NIEPEIUBAIOT B KOHUYECKHE KOJIOBI. B KaXIyr0 KOHHYECKYIO
KoJI0y C pacTBOPOM BHOCAT MO 2 M peakTuBa ['pucca u TmatensHo nepemerntnBaioT. Yepes 40
MUH OMNPEIEISIFOT ONTHYECKYIO TUIOTHOCTh MPH JUTHHE BOJHBI 520 HM, B KIOBETE C JIMHOM
noryomfaroriero ciosi 10 mm. B xadecTBe pacTBopa CpaBHEHHUS HCIOJIB3YIOT XOJIOCTOM pacTBOp.
JlaHHbIE BHOCST B TaOIUILY.

C, mr/am ° 0,02 0,04 0,08 0,16 0,32 0,4 0,6
A

[Ipu mocTpoeHWH TpagyupOBOYHOTO TpaduKa MO TOPHU3OHTAIBFHOW OCH OTKIIAIBIBAIOT
3HaYeHHE KOHIIEHTPALMH, a M0 BEPTHUKAIBHOM — COOTBETCTBYIOLIUE MM 3HAYEHHsI ONTHUECKOU
wioTHocTH. Crenyer yOemuThCsi B TOM, YTO 3aBHCHMOCTh KOHIICHTPAIIMH OT ONTHYECKOH
IUIOTHOCTH — JIMHEHHas!.

Buvinonnenue uzmepenuii.

B MepHyio konby BMecTHMOCTEI0 50 cm® HamiBaioT npoGy anammsupyeMoit Bosl. ITpoGy
NEPETMBAIOT B KOHMYECKYIO KOJIOY Uil TIPOBENEHUS aHaIW3a W JOOABISIOT 2 CM = peaKkTHBa
I'pucca. BoigepxkuBator 40 MUHYT M ONpPENENIOT ONTHYECKYIO IJIOTHOCTh MpoObl. PesymbraT
orpezeNieHus: HaXoAsT J1M00 MO IpaJyupOBOYHOMY IrpaduKy.

JIABOPATOPHAS PABOTA Ne2
38



«Omnpenenenue BIIK cTounbx Bom»

MeToanuyeckne yKazaHHsl.
Meroa ucnoab3yercs Ui ONPENENIeHUs] paCTBOPEHHOro Kuciopona u pacuera BIIK B
IIOBEPXHOCTHBIX 1 HOPMAaTHUBHO-OYNIICHHBIX BOJAX.
PacTBOpeHHBIN KUCIOPOA B NOBEPXHOCTHBIX BOJAaX HaxoauTcs B Buae Moiiekyd Oq.
PactBoprMOCTE €ro pacrer ¢ MOHMKEHMEM TEMIIEpaTypbl, POCTOM MHHEpAIU3aLUU U
MOBBILICHUEM JaBJICHHUS.

Ipunyun memooa.

OrnpeneneHne KUCI0POia OCHOBAHO HA PEAKIIMKM PaCTBOPEHHOIO KHUCIOPOAa C
ruapokcuaoM mapranua (I1) B menounoit cpege. ['mapokcua Maprasiia, KOTHYECTBEHHO
CBSI3bIBasi PACTBOPEHHBIN B BOJE KUCIOPOJ, IEPEXOIUT B HEPACTBOPUMOE COECIMHEHHE
YETHIPEXBAJIEHTHOI'O MapraHiia KOpUYHEBOr'O I[BETA.

[Ipu moakucieHun pacTBOpa B MPUCYTCTBUU M30BITKA Hoauaa kaius oOpasyercs iof,
KOJINYECTBO KOTOPOTO 3KBUBAJIECHTHO COJCPKAHUIO PACTBOPEHHOI'O KHCIOPOAA U YYUTHIBAECTCS
TUTPOBAHHUEM PACTBOPOM THOCYIb(dara:

Mn2?+20H = Mn (OH) 2 (Gensiir);

2Mn(OH)2 + O2 = 2MnO (OH) 2 (kopuunesulir);

MnO (OH) 2+ 4H* +3J = Mn?" + J¥ = 3H,0;

J3 42803 =3J + S406”.

Obopyoosanue: Becvl ananumuueckue, wumamue 01k MUMpPOBAHUS.

Xumuueckasn nocyoa: Ilunerkn Bmectumoctbio 10 cM>, KOJIOBI MEpHBIE BMECTUMOCTBIO
100, 500, 1000 CM3, UWIMHAPHL MepHble BMecTuMmocThio 10, 50, 100, 500 CM3, OropeTKH
BMECTHMOCTB 25 CM°, KHUCJIOPOJIHbIE CKJISIHKM BMecTuMocThio 100 — 200 oM’ ¢ IIPUTEPTHIMU
IpoOKaMu TOYHO OMpeAesIEHHOro 00beMa.

Onpeoenenue mouno2o 00veMa KUCIOPOOHBIX CKISAHOK (Katubposaue).

Uto0bl orpeeanTh 00beM CKISSHKYU [Tl (PUKcallMu KUCIOPO/ia, €€ MOIOT, BBICYIIHBAIOT,
B3BEIIMBAIOT BMECTE C MPOOKON Ha TEXHUYECKHUX Becax ¢ TOUHOCTH 10 0,01 r. 3aTeM HamoJIHSIOT
CKJISTHKY JUCTHJUTHPOBAHHON BOJIOH 0 KPaeB M 3aKPHIBAIOT CTEKJITHHOM MPOOKO# Tak, 4TOOBI 10T
MpoOKOM HE OCTaBaJIOCh My3bIPHKOB BO3Ayxa. OOTHPAIOT CKIISTHKY IOCYyXa U CHOBA B3BEIIMBAIOT
¢ touHocteio a0 0,01 r. PasHocTh Macc gaer maccy BOjabl B 00beMe CKIISTHKH, KOTOPYIO TS
1epeBo/Ia Ha 0GbeM CIeyeT pasieluTs npu Temneparype Boxsl 15 © C Ha 0,998, mpu 20 ° C — na
0,997 1 ripu 25 ° C 1a 0,998.

Onpeoenenue mounol KoHyenmpayuy CMmaHoapmHo20 pacmeopa muocyibpama Hampus.

B konOy mmst tutpoBanus BHocaT 80 - 90 cm 8 TUCTHIUTHpOBaHHOU Boabl, 10 cm 3
CTaH/IAPTHOTO PacTBOPa GMXpoMara Kaius, 100aisior 1 r cyxoro K/ u 10 o ° pacTBopa cepHoit
KHUCTIOTHI. PacTBOp mepeMeninBaioT, BBICPKUBAIOT 5 MUH B TEMHOM MECTE€ U THTPYIOT MpPoOy
pacTBOpPOM THOCYJIb(aTa HaTPUsL J0 MOSBJICHUS CJIa00 KEeNTON OKpacku. 3aTeM A00aBisoT 1 cm
¥ pacTBOpa KpaxMalia i IIPOJIOJIKAIOT THTPOBAHHE JI0 HCUE3HOBEHMS CHHeit OKpack. [ToBTOpSIOT
TUTPOBAHUE U, €CIIH PACX0KJICHUE MEKTy BeTUIMHaMU 00BEMOB TUTpaHTa He 6onee 0,05 cm 3

TouyHyI0 KOHIIEHTPALIMIO PACTBOPA THOCYNIb(aTa HATPUs HAXOAT 1O GopMyIie:

Co= So2Vo
\Y

m

rae C, —KOHIIEHTpAIus pacTBOpa THOCYyJb(dara HATpus, Monb/IM° sxBuBaeHTa; Coy —
KOHIIEHTpAIlsl pacTBOpa OuXpomara Kalus, MOJb/IM~ JKBUBajeHTa; V, — 00BEM pacTBopa
THOCYNb(aTa HaTPHsl, MOMIEAIINN HA TUTPOBAHHE, om;

Vo — 00beM pacTBopa OuxpomaTta Kaus, B3SAThII ISl TATPOBAHUS, oM,

Tlopsook nposedenusi pabomeoi.
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Ilepen otbopom mpoOBI Ui ONMpEAETCHUsT PACTBOPEHHOIO KHUCIOPOJa KHUCIOPOAHYIO
CKIIIHKY IIPEIBAPUTEIBHO OIIOJACKHUBAIOT U 3aT€M HAIOJHAKT ucciaenyeMon Bopou. Ilocie
3aI0JIHEHUS CKIISTHKH JIO TOPJIBIIIKA €€ HAMOJIHEHHE MTPOJOJIKAIOT 10 TeX IMOp, MOKA HE BBUIbETCS
npubm3uTesnpHo 100 cM® BOJBI, T.¢. [I0KA HE BHITECHHTCS BOJA, COIIPUKACABILIASICS C BO3LYXOM,
HaxXoAmuMcs B CKiIsiHKe. CKIISIHKA JJOMHKHA ObITh 3aM0JIHEHa TPOOOH 10 KpaeB U HE UMETh BHYTPU
— 1OJ MPOOKOW M Ha CTEHKAaX - My3bIPhKOB BO3/1yXa.

B CKJISIHKY, 3aII0THEHHYIO IPOGOiT BOBL, BBOAT OTACIbHBIMY IUIeTKaMu 1em® pacTBopa
cynbdara mMaprania (Ipu BMECTUMOCTH CKISHKH 110 150 em) u 1 em® menounoro pacTBopa
Honauma kanus (Ipu BMECTUMOCTH CKJISTHKH JI0 150CM3). [TuneTkn morpyxarT KaXIbld pa3 10
MIOJIOBUHBI CKJIISHKM M IO MEpe BBUIMBAaHUS PAcTBOpa IMOJHUMAIOT BBEpX. 3areM ObICTpO
3aKpbIBAIOT CKJISIHKY CTEKJISIHHOM MpoOKoil TakuM o00pa3oMm, 4TOObl B HEHl HE OCTaBaloCh
Iy3bIPHKOB BO3/yXa U COAEPKUMOE TILATENbHO EPEMEIINBAIOT.

CkisHKY ¢ 3a(UKCHPOBAHHBIMU MPOOAMH MOMEIIAIOT B TEMHOE MECTO JJIsi OTCTauBaHHS
(ae meree 10 munyT 1 He OoJsiee 24 4acoB).

Ilocne ToOro, kak OTCTOSIBIIMICA OCalOK OyIeT 3aHUMaThb MEHEE IIOJIOBUHBI BBICOTHI
CKJISIHKH, K IPOOE IPHIMBAIOT S5CM° PACTBOPA CEPHON KHCIIOTHI, MOrpy»asi Ipy STOM MUIETKY 10
ocaJka (He B3My4MBaTh) U MEIJICHHO IIOJIHUMAs €€ BBEPX [0 MEpEe ONOpOKHEHUs. BriTecHeHME
U3 CKIISIHKH YaCTH MPO3PAaYHOM KHUJIKOCTH JAJIsl aHAlIM3a 3HAUYCHUS HE UMEeT.

CKIIIHKY 3aKpbIBalOT MPOOKOW M COJAEP>KUMOE THIATENIBHO IMepeMemnBaiT. OTouparoT
50cM® pacTBOpa (IUIIETKY TIPEABAPHTEIHHO OMONACKMBAIOT YTHM PACTBOPOM), TIEPEHOCST €ro B
KOHUYECKYIO0 KOOy JIsl TUTPOBAHUS BMECTUMOCTHIO 250 cm®. PactBop TUTPYIOT CTaHJAPTHBIM
pacTBopoM THOCyNb(haTa HaTpus (€CIM IMPENnoaraeTcs, 4To CoAepKaHue KUCIopoaa MeHee 3
MT/IM” — U3 MUKPOOIOPETKH ) 10 T€X IMOp, IIOKA OH HE CTAHET CBETIIO-XKENTHIM. 3aTeM MpUOaBISIOT
1 cM® CBEXKENPHUTOTOBICHHOTO PACTBOPA KPAXMAJIa H IIPOIOIIKAIOT THTPOBAHHE 0 HCUCSHOBEHHS
CHUHEH OKpacKu.

Obpabomxa pe3yibmamos usmepeHuil.

Conepkanue pactBopeHHoro kuciopoja (C x ) B Mr/maM 3 onpeaesistor 1mo GpopMyJie:
Cye 8,0-C, -V, -V -1000
50-(V -V, )

rie Cr - MouyiipHas KOHIEHTpalusi pacTBOpa TUOCYIb(aTa HATpHS, Mo/ am>
SKBHUBaJIeHTa, V7 - 00be€M pacTBOpa THOCYNb(aTa HATpUs, NOLIEAIINN HAa TUTPOBAHUE, oM, V-
BMECTUMOCTb KHUCIOPOAHOM CKJISIHKH, cM”;, V1 - CyMMapHbIi 00beM pacTBOpOB cCyib(ara
Maprasua 1 Hoamjaa Kauus, 100aBJIeHHbIX B CKISHKY IPU (PUKCAIlUM paCTBOPEHHOTO KHCIOPOa,
cm’; 8,0 - Macca MHJUTMTpaM-3KBUBAJICHTA KUCIOPO/a, MT.

Pacuer BIIK npou3BoauTCS 1O Pa3HOCTH COAEPKAHUS PACTBOPEHHOTO KUCIOPOA B ICHb
otOopa pob 1 HA 5 U 7 JEHb.

JIABOPATOPHAS PABOTA Ne3
«Omnpezenenne XJIOPUI-MOHOB B IPOOE BOBI».

L]env pabomul — onpeneneHne XJIOPUI0B B IPOOE BOJIbI ApreHTOMETPHUUECKUM TUTPOBAHHEM.

B peunbIX BoJ1ax ¥ BOAAX MPECHBIX 03€p COJEPKAHNE XIOPUIOB KOJIEOIETCs OT HECKOJIBKUX
JI0J1ei MMJUTUTpaMMa J10 COTEH, @ MHOTJ]a M HECKOJIBKHUX ThICSY MHJUTMTPaMMOB Ha 1 . B MOPCKHUX
Y TIOJI3€MHBIX BOJIaX, BOJAaX COJIEHBIX 03€p COAEpkKaHHE XJIOPHUIOB 3HAUUTENBHO BBIIIE — BIUIOTH /10
NIEPECHIIIEHHBIX PACTBOPOB U PACCOJIOB.

Xnopuasl — npeobiiafaroniie aHMOHbI B BBICOKOMUHEPAIN30BaHHBIX Bojax. KoHuenTpanus
XJIOPUJOB B TOBEPXHOCTHBIX BOJAX IOJBEpP)KEHA 3aMETHBIM CE30HHBIM  KOJICOAHUSM,
KOPPEIUPYIOIINUM C U3MEHEHUEM O0I1Iel MUHEpaTu3aluy BOIbI.

IlepBUYHBIMM HCTOYHMKAMHU XJIOPHJOB SBIISIOTCS MarMaTU4eCKHE IIOPOJbI, B COCTaB
KOTOPBIX BXOZST XJOpCOAepXkallhe MHUHepaibl (COAANUT, XJIOpamaTuT M [p.), COJIEHOCHBIE
OTJIOKEHUS, B OCHOBHOM TaJIMUT. 3HAUUTENIBbHBIE KOJMYECTBA XJIOPHAOB IOCTYNAIOT B BOLY B
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pe3ynbraTte 0OMeHa ¢ OKeaHOM depe3 arMocdepy, MOCPEICTBOM B3aUMOACUCTBUS aTMOC(HEPHBIX
OCaJIKOB C MMOYBaMH, OCOOEHHO 3aCOJICHHBIMHU, a TAKXKEe MPH BYJIKAaHUYECKUX BBIOpocax. U3 Bcex
AHWOHOB XJIOPUABI 00IaIatl0T HAUOOJIbIIEH MHUTPAIMOHHOM CIIOCOOHOCTBIO, YTO OOBACHSICTCS HX
XOpOIIeH PAacCTBOPUMOCTBIO, CJIa00 BBIPAKEHHOW CIIOCOOHOCTHIO K COpPOIMU B3BEIICHHBIMHU
BEIIIECTBAMH M TOTPEOJICHHUEM BOJHBIMH OpraHu3Mamu. [IoBBIIEHHOE coAepIKaHWE XJIOPUIOB
YXYAIIAeT BKYCOBBIC KQ4€CTBA BOJIBI, JIETAOT €€ MAIOMPHUTOIHON IS MUTHEBOTO BOJJOCHA0KCHHUS
W OrpaHUYUBAIOT MPUMEHEHUE B PsJIe TEXHUUYECKUX M XO3AMCTBEHHBIX IIEJI€H, a TakxKe s
OpPOLICHUS CEJIbCKOXO3SMCTBEHHBIX yroauii. Eciy B MUTbEBON BOJAE IIPUCYTCTBYIOT HOHBI HATPHS,
TO KOHIIEHTpalus XJOpuI0B Bbilie 250 MF/,I[M3 MpUJAET BOJE COJICHBIM BKyc. KoHIeHTpanus
XJIOPHJIOB U €€ KOJIOaHWsl, B TOM YHCIE CYTOYHBIC, MOTYT CIYXXHTh OJHUM H3 KPUTEPUECB
3arpsI3HEHHOCTH BOJIOEMA XO3SHCTBEHHO-OBITOBEIMU CTOKAMHU.

Omcymcmeyiom OanHble 0 MOM, YMO BbICOKUEe KOHYEHMPAyuu Xaopuoos OKaA3bleaiom
. 3 3
8pedHoe 6o30eticmaue Ha uenoseka. I1/[K, cocmaensem 350 me/om”, [1Ksp — 300 me/om™.

Bospacraromiee 3HaueHHEe IPHOOpETACT COPOC MPOMBIIIIICHHBIX U XO03SHCTBEHHO-OBITOBBIX
CTOYHBIX BOJ. B NMPOMBIIIJICHHBIX CTOYHBIX BOJAX COJEPIKaHUE XJIOPUOB 3aBUCUT OT XapakTepa
MIPOU3BOJICTBA.

OmnpeneneHne XJIOPHIOB B IMUTHEBBIX, MOBEPXHOCTHBIX M CTOYHBIX BOAAX IPOBOIMUTCS
apreHTOMETPUYECKUM TUTPOBaHUEM 10 MeTory Mopa.

Pe3ynbTarhl BRIpaKaOT B MUJUTUTPAMM-IKBHBAJICHTaX WJIH MUJUIMTPaMMax XJIOPHJI-HOHOB
Ha 1 ,I[M3 Boxel; 1 mr-skB CI'=3545mMrCI; 1 mrCl =0,0282 mr-3x8 Cl.

Ipunyun memooa.

XJI0pHUI-HOHBI OCAKIAIOT B HEHTpaIbHOM U cradommenounoit cpeae (pH 7 — 10)
TUTPOBaHHBIM pacTBopoM HuUTpara cepedpa (AgNOs). Mero ocHOBaH Ha MaJoi
pacTBOPUMOCTH XJIOpUa cepedpa (Mpou3BeACHIE paCTBOPUMOCTH XJIopua cepedpa npu 25 °c
cocrapseT 1,56 - 10‘10), KOJIMYECTBEHHO BBIMAIAIOIIECTO U3 pacTBOpa IMpU MPUOABICHUH HUTpaTa
cepebpa.

Agt + CI'=AgCl

ITocne moaHOro OcaXkeHHs XJIOPUI0B U30BITOK MOHOB cepeOpa BCTYIAET B PEAKLIUIO C
xpomatoM kaius (K2CrOs), KOTOpBIi JOOABISIFOT KaK HHIUKATOP, B PE3YJIbTATE YETO
obOpasyercs ocaZiok XxpomaTa cepedpa, OKpallleHHbIN B KPACHBIH I[BET.

Xoo onpeodenenus.

JIi1st onpeieNieHus UCTOJb3YIOT MPOoGHIbTpoBaHHYO P00y (100 Mt miu MeHbIee
KOJTH4YeCTBO) U 1oBoAAT A0 100 M 6upuctimmistoM, pH mpo6sr qomken 0bITh 7 — 10.

3arem nmpunuBaoT 1 M 5 %-nHoro pactBopa KoCrOs u mpu moCTOSHHOM
nepememuBaHuu TUTPYIOT pactBopoM AgNO3 10 mepexoja TMMOHHO-KEITOH OKPACKH B
OPaHXEBO-KENTYIO.

Xonocmotui onvim.

K 100 mu 6uguctunnsata npubasisitor 1 mi 5%-Horo pactBopa KoCrO4 u TuTpyroT
pactBopoMm AgNO3 10 mepexo/ia TMMOHHO-KEITON OKPACKU B OPaHKEBO-KENTYIO.

Pacuem.

ConepxaHne XJ0pua-HOHOB X B MI-3KB/IM®:

X = (a—b)-k-N-1000
\Y

Copep:xanue XJIOpUI-HOHOB X1 B Mr/ ,Z[M3:
(a—b)-k-N-35,45-1000
X1 = :
\Y
rie a — oowseM pactBopa AGNOs , H3pacxo/I0BaHHOTO HA TUTPOBaHHUE MPOOHI, e,
b—oGsem pacrBopa AgNOs , H3pacX0I0BAHHOTO HA THTPOBAHKE B XOJIOCTOM OIIBITE, CM;
N — HopmanbeHOCTE pactBopa AgNOs;
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Kk — morrpaBouHbIi KO3QGHUIHEHT K HOPMATLHOCTH TUTpoBaHHOTO pactBopa AGNOs;
V — 06beM TIpoOBI, B3ATOM I ONIPEIeTICHNS,
35,45 — >KBHBAJICHT XJIOpA.

JIABOPATOPHASI PABOTA N4
«OrnpeeneHue UBETHOCTH MPOOBI MPUPOIHOM BOJBI (HOTOMETPHUUECKUM METOAOM

Meroaunyeckue ykazaHus.

Llenv pabomul - onpeseneHNe LIBETHOCTU B IPOOE MPUPOJTHON BOABI.

[IBeTHOCTH (OKpacka) NPUPOAHBIX BOJ 3aBUCUT OT HAJIM4YMS B HUX T'YMHUHOBBIX BEILECTB
IIOYBEHHOT'O M TOP(SIHOTO MPOUCXOXKIEHHsI, KOJUIOWIHBIX COCTUHEHUH Keje3a, BOJopociei, a
TaKXke cOpoca OKpAIICHHBIX OBITOBBIX M CTOYHBIX BOJ. DTH BEIIECTBA B 3aBUCHMOCTH OT HX
KOHLEHTPAllUU OKPAIMBAIOT BOAY B Pa3JIMYHBIE OTTEHKH >KEITOrO0 WJIM KOPUYHEBOI'O IBETA U
MOTYT HAXOJUTBCS B HEM B BUJI€ COCIMHEHNN PA3JIMYHON CTEIIEHU IUCIIEPCHOCTH — OT B3BECEH 10
UCTUHHBIX pacTBOpOB. IloBepXHOCTHBIE BO/BI B OOJIBLIIMHCTBE CIIy4aeB OKpAIIEHbl, IPYHTOBbIE
BOJIBI — 1200 OKpPAIICHbI, apTe3UaHCKUE BOJIBI, KaK MPABUIIO, OSCIIBETHBI.

Jis omnpeneneHuss NBETHOCTH BOAA JOJDKHA ObITH Mpo3padHoil. Ecim Boma comepkut
B3BELLICHHBIE BEIIECTBA, MEIIAOLINE ONPEIEIEHUIO [IBETHOCTH, €€ MPpeIBapUTENbHO (PUIBTPYIOT.

L[BeTHOCTH BOJBI OMPENENSAIOT KA4ECTBEHHO M KOJIMYECTBEHHO. llpu kauecmeennom
OIIPEJICTICHUU IIBETHOCTH MPOQHIBTPOBAHHYIO BOAY HAJIMBAIOT B BBICOKMH LWIMHIP U3
OEcLIBETHOIO CTEKJIa M CTaBAT Ha Oenyro Oymary psaoM C TakUM K€ LWIMHIPOM C
JTMCTHJUIMPOBaHHOW Bojmod. llBer mccienyeMod M JAMCTHIUTMPOBAHHON BOJIBI CPaBHHBAIOT,
paccMaTpuBalOT CBEpXY BHH3 IIPH PACCESTHHOM OCBEIEHUH. Pe3ynbpTar onpeeieHus OMMChIBAIOT
CIIOBECHO C yKa3aHUEM OTTEHKa: OecIBeTHasl, clabo-xKemTas, 3eJeHoBaras, OypoBaras u T.1.

Konuuecmeenno 1BETHOCTb BOJBI ONPEAEISIIOT IIyTEM CPaBHEHUS NPOO HCIBITYEMOH
KHUJKOCTH CO CTaHAAPTHBIMHU PacTBOPAMH Ha ()OTOIIEKTPOKOIOPUMETPE.

Ob6opyoosanue: poroanekrpokonopumetp (PIK) ¢ cunum ceeroduabTpom (A = 364 Hm).
KIoBeThI ¢ TOJNIIMHOI MOTIOIAOLIEro CBET ¢i10s - 50 MM.

Xumuyeckas nocyoa: Konbwsl mepHbie BMecTHMOCThIO 1000 cM®; IHIeTKH MEpHBIE
BMectmocTsio 1, 5, 10 ev® ¢ nenennem na 0,1 mut; mnHApsl Hecenepa BMectumoctoio 100 em’,

Tlopsooxk nposedenusi pabomeoi.

DOTOMETPUYECKUI METOJl aHAJIN3a LBETHOCTM OCHOBAH HA HM3MEPEHUU OINTHYECKOMU
IJIOTHOCTH PACTBOPOB C MHTEHCUBHOM OKpackou. I3MEeHEeHUsT ONTUYECKON TIIOTHOCTH U3MEPSIIOT
(OTORIEKTPOKOIOPUMETPOM B KIOBETAaX C TOJIIUHOW CBeTomorjomarmero cios 50 M.
KOHTpoNIbHON KHAKOCTBIO CIYXHT JUCTWUIMPOBaHHAs Boja. ONTHYECKYIO TUIOTHOCTh
bunbpTpaTa uccieryeMon mpoObl U3MEPSIIOT B CUHEH YacTH CIEKTpa CO CBETOQMIBTPOM MIPH A
=364.

Hpueomoeﬂelme WKAamavl YyeemHocmu.

JUis TpUTrOTOBJIEHUS IIKaJdbl LBETHOCTH HCHONB3YIOT 12 nunuuapoB Heccnepa
BMectimMocThio 100 cv®. B KkaxioM nuInHApe cMemuBaroT pactBop Ne 1 u pactBop Ne 2 B
COOTHOILLIEHUH, YyKa3aHHOM B Tabn. 1. PactBop B KaXIOM UWIMHIPE COOTBETCTBYET
OIIPEAECIIEHHOMY TpaslyCy LIBETHOCTH.

IlIxana yeemnocmu.
Tab6muna 1.

Ne umnpa 1 2 3 10 | 11| 12
PactBop Ne 1, mn 0 1 2 |3 4 |5 6 8 10| 12 | 14| 16
PactBop Ne 2, mn 100 | 99 | 98 | 97 | 96 | 95| 94 | 92| 90 | 88 | 85 | 84
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IUIOTHOCTH, D

Ilocmpoenue epadyupoeounozo epaghuxa.

IIpu onpeneneHny HBETHOCTU C MOMOLIBIO (DOTORIEKTPOKOIOPUMETPA UCTIONb3YIOTCS
KIOBETBI C TOJNIIMHON roriouiaromiero user cios 50 Mmm. KOHTpOIbHON KHUIKOCTBIO CILY>KUT
JUCTWIIIIMpOBaHHas BoAa. ONTHYECKas MJIOTHOCTh KaXI0ro M3 12 pacTBOpoB u3Mepsercs B
CUHEH YacTH CIIEKTPa CO CBETOPMIBTPOM P A = 364 HM.

HOqueHHbIe 3HAUCHMS ONTUYCCKOM MIOTHOCTH BHOCST B Ta6JII/IL[y 1.

I'pagyupoBouHbI rpaduK CTPOSAT MO IIKaJe IBETHOCTH, OTKIIAAbIBas Ha ocu abcuuce
LIBETHOCTh KaXK/IOTO pacTBOpa, a MO OCH OpJAMHAT COOTBETCTBYIOLEE €My 3HAauYCHUE
ONTUYECKOH IMIIOTHOCTH.

Onpeoenenue ysemnocmu ucciedyemori npoowvl 800bl.

OnpenensitoT ONTHYECKYI IUIOTHOCTh HCCIEAyeMOW MpoObl BOABI NPU TEX Ke
YCIIOBUSX, YTO M MOCTPOCHUE KATHOPOBOYHOTO TpadrKa: HCIOJB3YIOT KIOBETHI ¢ TOJIIIHHON
MOTJIOIIAKOIIET0 1BET cliost 50 MM, ONTHYECKYHO IUIOTHOCTH HCCIICAYEMOW MPOOBI BOJIBI
U3MEPSCIOT B CHHEH YacTH CIIEKTpa co CBETOGMIBTpOM ipu A = 364 HM.

[To xanuGpoBoYHOMY TIpaUKy OMPEAENsOT LBETHOCTh HCCIEAYEeMOW MPOOBI BOBI,
COOTBETCTBYIOIIYIO TAHHOMY 3HAYEHUIO ONTUYECKON MJIOTHOCTH.

HBCTHOCTB BBIPpAXKAIOT B I'paAyCcax IBETHOCTU I[I/IXpOMaT-KO6aJ'IBTOBOI71 IIKaJIbI.

JIABOPATOPHAS PABOTA Ne5
«Onpenenenue coaepKaHus MOHA KAJIBLIHS B BOJIE»

CymHocTb MeTOa

Meton ocHOBaH Ha criocobHocTr KomriekcoHa III oOpa3oBbIBaTh B IIENIOYHON Cpefie B
unTepBane pH 12 - 13 koMIJIeKCHbIE COETMHEHUS! C HIOHAMH KaJlbLIMS.

Meton mno3BoisieT ompenensTh Oojgee 1 Mr HMOHOB Kamblius B Ipode ¢ MpeaernoM
NOTpemHoCT u3MepeHuid +/- 0,02 Mr mpu yucie ompelnelneHuid n = 5 ¢ J0BEpPUTEIbHOU
BepoATHOCTHIO P = 0,95.

IIpoBenenne anaamnsa

B xoHnyeckyro koa0y BMeCTUMOCThIO0 250 oM’ otmepuBatoT oT 10 1o 100 oM’ MUHEPAIBLHOU
BOJIbI, Pa30aBIsIOT TUCTUIUTMPOBAHHON Booi 0 100 oM, HEUTPATH3YIOT PACTBOPOM COJITHOU
KHCIIOTHI KOHIeHTpauuen 0,1 MOJIB/IM® 110 UHAWKATOPY METHWIOBOMY KpPacHOMY JI0 PO30BOTO
OKpaIlIMBaHUs PacTBOpa, T0OABISIOT eme | cM® COJSIHOI KHCIOTBI, KUIISTAT 5 MUH C oOpaTHBIM
XOJOAUIBHUKOM JUIl yJNAJE€HUs [JBYOKHCH Yriepojaa (XOJOAWJIbHUK MOXHO 3aMEHMTH
nepeBepHyToOil BOpoHKOH). PactBop oxnaxnator no temmeparypsl 20 °C. JloGapnsis 2 o’
pacTBopa rMAPOOKHMCH HaTpUs KOHLEHTpauei 2 MoTb/aM>, ycranasnuBatoT pH ot 12 1o 13. B
KayecTBe MHAMKATOpa BBOJAAT 1 CM~ pacTBOpa KaJlbKOHKapOOHOBOM KUCIIOTHI U TPOOY MEJIEHHO
TUTPYIOT pacTBopoM komiuiekcoHa III xonunentpanueit 0,05 MOJIB/IM® /10 W3MCHEHHs IIBETa
pacTBopa U3 BUIIHEBOTO B CUHUM.

[Ipu onpeneneHny MOHOB KaJIbIUS B KeEJIE3UCThIX MUHEPAIbHBIX BOAAX JKEJI€30 MACKUPYIOT
2 - 3 KaIIsIMH PacTBOPa THIPOKCHIIAMHHA.

IIpu wncnonp30BaHMM MypeKcHIa B KadecTBE MHAMKATOpa B OOpabOTaHHYI MO paHee
ONMCAHHON MeToAMKe MpoOy BBOAST HAa KOHYMKE LIMATeNs WHAWKATOP, U MpoO0y MEIJIEHHO
TUTPYIOT pacTBopoM komiuiekcoHa |l xonuentparmeit 0,05 MONB/IM° [0 M3MEHEHHMs 1[BeTa
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pacTBOpa U3 MAJIMHOBOTO B KPaCHO-()MOIETOBBIMH.
O0paboTka pe3y1bTaTOB
MaccoByr0 KOHIIEHTPAIHIO HOHOB Kaimbiist (X), MI/IM° BEIMHCIIOT IO opMyIie
X _V;-M -40,08-1000

Vv,

V1 — o6bem pacTBopa komnnekcoHa I, noweawmni Ha TMTpoBaHue, o™’
M - MonsipHas KOHIIEHTpaIus pacTBopa komiiekcona llI;

40,08 - monsipHas Macca MOHA KAbIIUs, T/MOJTb;

V2 - 0GbeM BOJIbI, B3ATHIHA Ha aHAJIN3, CM-.

JIABOPATOPHAS PABOTA Ne6
«Ornpenenenue copepKaHusl MOHA MarHus B BOJIE»

CymHocTh MeToa

MeTton ocHOBaH Ha crniocoOHOcTH KoMmIuiekcoHa III oOpa3oBbIBaTh B 11IE€I0YHON Cpejlie MpU
pH 10 KoMIIEKCHBIE COeTMHEHUS ¢ MOHAMU KaJIbIIUS M MarHUsl.

MeToa 1O3BOJISIET ONPENeNATh OT | M HOHOB MarHusi B Ipo0e ¢ MpeaesioM MOTrpenrHOCTH
usMepenuii +/- 0,02 Mr mpu gucie onpeaenacHuii N = 5 ¢ qoBepuTeabHoOi BepostHocThio P = 0,95.

IIpoBenenne anaamnsa

B xoHnueckyro konldy BMeCTUMOCThIO 250 cm® oTMepuBaroT 0T 25 110 50 cM® MUHEpabHOI
BOJIBI, Pa36aBISIOT AMCTHITAPOBAHHON Booit 10 100 cm®, yeranasmmsaror pH 10, noGassist 5
cM® aMMHEauHOro Gy(hepHOro pacTBOPa, BBOAAT HECKOIBKO KPYMHHOK MHIMKATOPA H THUTPYIOT
npoOy"pactBopom komiuiekcoHa III konuentparumenr 0,05 MOJIB/IM® 10 WM3MEHEHHsS LBETa
pacTBOpa M3 BUIIHEBO-KPACHOTO B CHHHI.

Oo0padoTka pe3yJbTaToB

3
MaCCOBYIO KOHIOCHTpAaIUKO HOHOB MarHH:A ) Ml"/I[M BBIYHCJEAIOT I10 Pa3HOCTHU 00BEMOB

komruiekcoHa 11, u3pacxo/10BaHHBIX Ha TUTPOBAHKHE CYMMBbI HOHOB KJIbIIUSI M1 MAarHUS U OTAETHHO
MOHOB KaJIbIMs B OJJUHAKOBBIX 00BeMax 1o hopmyie

y _ (V,=V,)M -24,32-1000
1 V3

e

V1- 06beM pactBopa koMiuiekcona IIl, momeammii Ha THTPOBaHNWE CYMMbI HOHOB KaJIbIIHSI
Y MarHus, c™M",

V> - 06bem pactBopa komiuiekcoHa 1, momenmmii Ha THTpOBaHNE HOHOB KaJbIIUS, CM3;

M - mossipHasl KOHIIEHTpalus pacTBopa komriuiekcona III;

24,32-MonspHas Macca HOHA MarHus, I/MOJIb;

V3 - 00beM BOJIBI, B3ATHIM HA aHAIK3, oM.

3a OKOHUYATENbHBIN Pe3yNbTaT aHAIH3a IPUHUMAIOT CpeiHee apupMETHIEeCKOe PE3yIbTaTOB
JIBYX TapaJUICIbHBIX OMNpPENETICHUH, OTHOCHTEIbHBIE JOIMYCKAEMBbIC PACXOXKICHUS MEKIY
KOTOPBIMHU HE JOJIKHBI MPEBLIIATH 2%.

JIABOPATOPHAS PABOTA Ne7
«OrnpeneneHune coaep KaHus B3BELICHHBIX BELIECTB»

Meroaun4yeckue ykazaHus.
L]env pabomul — onpeieNieHne COAEPKAaHUS B3BEILIEHHBIX BEIIECTB B IPOOE MPUPOTHON
(CTOYHOI) BOJIBI.
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B3BemieHHble BemiecTBa — 3TO COAEPXKAIIMECSs B BOJAE YACTHULBI MHHEPAIBHOTO H
-4
OpPraHUYeCKOTO MPOUCXOKICHHS ¢ pazMepoM Oosee 1107 mm.
Ipunyun memooa.

OmpeneneHne  COACp)KaHMS  B3BCIICHHBIX  BEIIECTB  NPOHM3BOAAT  BECOBBIM
(rpaBUMeTpUYECKHUM) MeTonoM. Jlms ompeneneHus COAEp)KaHHS B3BEUICHHBIX BEIIECTB
npuMensiercst rubTpoBanue. IIpy conepIKaHiK B3BEUICHHEIX BEIECTB B Boje boee 10 mr/am’
MIPUMEHSIOTCSI OyMaXKHbIE (PUITBTPHI.

Obopydosanue,  npubopvi:  BeCbl  aHAIUTWYCCKUE; KA  CYMWIbHBIA  C
TEPMOPETYIISITOPOM.

Xumuueckasn nocyoa, mamepuansi:. TAIAHIPB eMKOCThIO 100 MI1; KOJIOBI MIIOCKOIOHHbIE
eMKOCThIO 250 MJI; BOPOHKH; OFOKCHI C TIPUTEPTOMN KPBIIIKOH; SKCUKATOp. PUIBTPBI OyMaXKHbIE
CpeIHEeH IIIOTHOCTU (CUHSS JICHTA).

Ilopsook npogedenus pabomai.

be3zonpHbIil  GUIBTp cpeaHEW IUIOTHOCTH (CHHSAS JIGHTA) TMOMEIIAIOT B OHOKC U
BBICYIIMBAIOT C OTKPBITOI KPHIMIKOH B Tedenue 2 gacos mpu 105 °C. 3aTeM oxmakmaior GIOKC B
HKCHUKATOPE U, 3aKPBIB KPBIIIKAOH, B3BEIIMBAIOT HA aHAIUTUYECKUX Becax. [loaroroBreHHBIN
TakuM 00pazoM (pUIBTP BKIAIBIBAIOT B CTEKIISTHHYIO BOPOHKY.

MepHBIM LHIMHIPOM oTMepstorT 100 oM’ aHanmsupyemoil Boasl. I[IpoGy TIATENbHO
B30aJITHIBAIOT U MPOIYCKAIOT Yepe3 MPUTOTOBIECHHBIA (GUIBTP B HECKOJIBKO MpueMoB. L{umunp
OTI0JIACKMBAIOT HEOOIBIION TOpHHel puiabTpaTa, KOTOPBINA TakKe CAUBAIOT Ha GUiIbTp. OunsTp ¢
0CaJIKOM MEPEHOCSAT B TOT K€ OIOKC, B KOTOPOM €r0 B3BEIIMBAIH 10 GUIBTPOBAHUS, BEICYIITUBAIOT
2 gaca npu 105 °C, 0XJaXIAI0T B 9KCHKATOPE H, 3aKPBIB OIOKC KPBIIIKOM, CHOBA B3BCLIMBAIOT.
BricymmBanue, oxJiax/IeHre U B3BEIIMBAHUE TIOBTOPSIIOT 10 TOCTHKEHUS TOCTOSTHHOW MacCHhl.

Obpabomxa pe3yibmamos usmepeHuil.

CozeprkaHne B3BELICHHBIX BemecTs (X) B MI/aM°® BBIYHCISIOT 110 GOpMyIIe:

P (m—-m,)1000 ’
\
rae, m — macca Orokca ¢ (UIBTPOM U OCAJIKOM, MT,
M1- Macca Grokca ¢ (GUIBTPOM (JI0 OMbITA), MT,
V- 00BbeM IpoOBI BOJIBI, B3ATHIN JJIS ONIPEICIICHNUS, om®,
Pesynbratel onpeneneHuit OKpYyTISIFOT 0 HENbIX MIJITUTPAMMOB.

JIABOPATOPHAS PABOTA Ne8
«OnpeneneHre KUCIOTHOCTH MPOOBI BOABI

Meroaun4yeckue ykazaHus.

L]env pabomul — onipeieNieHUE KUCIOTHOCTH B MPo0OE MPUPOTHOM BOJBI.

KucnotHocTs mpupogHBIX BOJ OOYCIOBJIEHAa COAEpPKAHHEM CBOOOIHOW YrOJIbHOMN
KHCJIOTBI, TYMHHOBBIX M JPYIHX OPTraHUYECKUX KHUCJIOT, a TaK¥Ke PaCTBOPUMBIX COJIEH,
00pa30BaHHBIX CIA0BIM OCHOBAHUEM M CUIIbHOM KHCIOTOMH.

Kucnornocts ObiBaeT: 1) oOmiel, SKBHUBAJIEHTHOH pacxojly CHJIBHOTO OCHOBAaHMS Ha
PEaKIUIO C CHIIBHBIMU M cIabbIMu KucioTamu, B ToM uncie u ¢ CO2 (pH moBomsr mo 8,3); 2)
CBOOOIHOM, DKBUBAJICHTHON pPacXoJy CHJIBHOTO OCHOBAaHHWS HAa PEAKIIMIO TOJBKO C CHIIBHBIMU
kucinotamu (pH moBoasT ot Benmuuuubl <4,5 10 4,5); 3) 3aBUCAIICH OT CITa0BIX HEIETYYMX KUCIOT
(HampuMep, TYMHUHOBBIX ), KOHIICHTPAIIUs KOTOPBIX YKBUBAJIEHTHA PAacX0ly CUILHOTO OCHOBAaHUS
Ha TUTPOBaHHE MPOOBI BOJBI MOCIE yAAJEHUS WX Hee CBOOOAHOro nuokcuaa yriepona (pH
noBoIAT OT 4,5 1o 8,3).

B mpupomHbix Bojmax B OOJBIIMHCTBE CIIy4aeB OMPEIESISAIOT OOIIYyI0 KHCIOTHOCTH
peakuuei HeuTpanu3aluy Npyu B3auMOACHCTBUU KUCIOTHI CO IIET0YbIO:

H" + OH < H20
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OOmiast KUCIOTHOCTh MPEJCTaBISET cO00M CyMMy CBOOOJHOM YTOJNBHOH KHCIOTHI H
CBOOOTHON KHUCIIOTHOCTH.

KucnotHocThIO Ha3bIBaeTcs COAEp)KaHHWE B BOJE BEILIECTB, BCTYIAIOIIUX B PEAKIHUIO C
CHJIBHBIMU IIIEJI0YaMH, TO €CTh C TUIPOKCHII-HOHAMH.

KucnotHocts mpupoIHBIX BOJ, MMeromux 3HaueHue pH Oonee 4,5, oOycioBnuBaeTcs
HAJIMYMEM CBOOOIHOM YTJIEKHCIIOTHI, TYMHUHOBBIX M JPYTHX CIa0BbIX OpraHMYeCKHX KHUCIIOT, a
MeHee 4,5 — CUIIbHBIMU KHCIIOTAMHU, UX COJIIMU U COJISIMU CIIA0BIX OCHOBAHHIA.

PaznuuaioT o0I1yI0 KUCIOTHOCT M CBOOOTHYIO KUCIOTHOCTh. YacTh 00IIei KUCIOTHOCTH,
KoTopas cHuxaet pH 1o 3Hauenuit menee 4,5, Ha3zpiBaeTcs CBOOOIHOM KHUCIOTHOCTHIO BoAbL. Eciin
pH Bozaa Gosnbiie 8,3, 00111ast KUCIIOTHOCTH PaBHA HYJIIO.

CBOOOHYIO KHUCJIOTHOCTH BOJBI OINPEAEINSAIOT TUTPOBAHUEM €€ PacTBOPOM CHIIBHOTO
OCHOBaHHUSA (€IKOTO HAaTpa MJIN €IKOTO KaJn).

1. Ilopsioox nposedernus onpedeneHusi cCG0OOOHOU KUCIOMHOCTIU.

CBOOOJIHYIO KHUCJIOTHOCTH OINpPEAENSIOT, TUTPYS MpoOy BOJIbI IO METUIOBOMY
OpaHXKEBOMY.

OTGHUPAIOT MHIETKOH AIMKBOTHYIO YacTh IPOOBI BOIBI — 50 cM°, J0GABISIOT 2-3 KA
METHUJIOBOTO OpaHkeBoro u TuTpytoT 0,1 H pacTBOopoMm eakoro Hatpa g0 pH = 4,5 - 1o nepexona
PO30BOI OKPACKH pacTBOpa B OPAHKEBYIO.

Ecnu npu npubaBiennn K mpode WHIAMKATOpPA PACTBOP CTAHOBUTCS JKEITHIM, CBOOOIHAS
KHCJIIOTHOCTH PaBHA HYJIO.

Obpabomka pe3ynomamos.

CBOOOHYIO KHCIIOTHOCTh PACCUUTHIBAIOT 11O (POPMYIIE:

Kee = (m1:V1)IN2-1000
rae K.s cBOOOIHAS KMCIOTHOCTD, MT MOJII)/I[MS;
H1 — HOPMaJIbHOCTh PacTBOpA €AKOTO HATPA;
V1 — ob6bem JpacTsopa e/Ikoro Harpa, M3pAcXOJIOBAHHBIN HAa TUTPOBAHHE MO METUIIOBOMY
OpaHXEBOMY, CM",
V2 — 00beM aTMKBOTHOW YaCTH aHAJTU3UPYEMOM BOIBI, oM’

2. [lopsaoox nposedenus onpedenerus ooueti KUCTOMHOCHU.
OO111y10 KUCIIOTHOCTh ONPEAEIISAIOT, TUTPYSI BOAY 10 (heHoNpTaIeHHY.
OTOuparoT MUNETKON ATMKBOTHYIO YacTh MPOOBI BOJIBI — 50 oM’ tutpytot 0,1 H pacTBOpoM
eaxoro Hatpa 110 pH 8,3 - 10 nosiBineHus po30BOi OKPACKH.
Obpabomxa pe3ynbmamos.
OGIILYI0 KHCTOTHOCTD aHAIIM3UPYEMOit TIPOOBI BOIbI Kys B M MOJIB/ZIM® PACCUHTHIBAIOT IO
dbopmyre:
Ko = (n1:V1”)N2 -1000
IJie H1 — HOPMaJIbHOCTh PACTBOPA €KOT0 HATPa;
V1” — 006peM pacTBOpa €AKOro HaTpa, U3pacXxoA0BaHHBIN HAa TUTPOBAaHUE 10 (PeHON(TANICHHY,
oM,
V2 — 06BEM aTHKBOTHO# YaCTH aHAIM3HPYEMOil BOJIBI, CM",

JIABOPATOPHAS PABOTA N9
«OrmpeneneHue meaoyHOCTH MPOObI BOABD)

Meroaunyeckue ykazaHus.
L]env pabomul — onpeAeneHNE MEITOYHOCTU B IPOOE MPUPOJHON BOABI.
[I{e104HOCTBIO HA3BIBAECTCS COJAEPKAHME B BOJE BEILIECTB, BCTYIMAIOIIMX B PEAKIUIO C
CUJIbHBIMH KHCJIOTAMH, TO €CTh C HOHAMH BOJIOPOJA.
OO1m1as 1meT0YHOCTh B MPUPOJHBIX BOJAX 3aBUCHUT, KaK MPABUIIO, TOJIBKO OT KapOOHATOB
KaJbIUs 1 Maraus. B aTom cirydae 3aadenne pH Bojs! He peBbimaet 8,3. Hanmndme pacTBOpUMBIX
KapOOHATOB U TMAPOOKHCEH npeBbliiaeT 3HaueHue pH = §8,3.
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CB00OOIHOM LIETOYHOCTHIO HAa3bIBAETCS YacThb OOIIEeH MIETOYHOCTH, KOTOPAs MOBBIIIACT
pH BozkI cBhIIE §,3.

[leno4HOCTh ONpPEENSIOT TUTPOBAHUEM BOJBI PACTBOPOM CHIIBHOM KHCIOTHI (COJITHOM
WJIU CEpHON).

Tlopsiook nposedenusi onpedenenus c600600HOU WeIOUHOCTIU.

CB000IHYIO IETTOYHOCTH ONPEACISAIOT, TATPYS BOY 10 (heHondTanenHy.

Iurerkoii or6upatot 50 cM® aHAIM3UPYEMOil BOBI 1 IIEPESHOCST B KOJOY JUISl THTPOBAHHSL.
Jobasmstor 2 karum ¢enondranenna u Tutpyrot 0,1 H pactBopom consHoi kucnoTsl 10 pH 8,3 -
JI0 TIOJIHOTO O0ECIIBEUHBAHUSI PACTBOPA.

Obpabomyxa pezyrvmamog. CBOOOTHYIO MIEIOYHOCTh BBIYUCIISIOT 10 (hopMmyIie:

s = (m1-V1)INV2-1000

rie 1l - CBOGOIHAS IETOYHOCTb, MI' MOJIB/JIM>, H1— HOPMAILHOCTh PACTBOPA COJISHOM
KUCTIOTHI; V1 — 00beM pacTBOpa COJISIHOM KHCIOTHI, M3PACXOJOBAaHHBIA Ha TUTPOBAHUE IO
dbenondraneuny, cM®, V2 — 06beM aniKBOTHOM 4acTy aHAJM3UPYEMOU BOJIBI, e’

Tlopsiook nposedenus onpedenenus oowell weioyHOCHu.

Bapuanm 1. OOuiyro ImIENOYHOCTh ONPEACISIOT, TUTPYS BOLY IO METHIOBOMY
opamkeBomy. K 50 oM’ aHanmsmpyemoil mpoGbl BOAB TOOABISIOT 2 KAILIA METHIOBOTO
opamxeBoro U TUTPYIOT 0,1 H pacTBOpoM couistHOM KucioTel 10 pH 4,5 - 10 nepexo/ia okpacku u3
JKEJITOI B OPaH>KEBYIO.

Obpabomxa pezyrvmamog. OOIYIO MEIOYHOCTh BEIYUCISIOT IO (hopMyIIe:

o6 = (n1-V1)/V2-1000
rae LL],s— o01as meI0YHOCTh, MT MOJ'IB/I[Ms,
H1 — HOPMaJBHOCTh PacTBOPA COJITHOM KUCIIOTHI;
V1 — 00BbeM pacTBOpa CONSTHOM KUCIOTHI, U3PACXOIOBAHHBIN HA TUTPOBAHUE I10 METHIIOBOMY
OPAHKEBOMY, CM",
V2 — 00beM aMMKBOTHOW YaCTH aHAJTU3UPYEMOM BOIBI, oM’

Bapuanm 2. JIns onpeneneHust 0OMIeH MIEITIOYHOCTH MOKHO UCTIOIB30BaTh PACTBOP MOCIIE
onpezeneHuss cBOOOAHON mienoyHocTH. [IpubaBUTH 2 KamiM METHUJIOBOTO OPAaHXKEBOTO U
ortutpoBath 0,1 H pacCTBOPOM COJISTHOW KUCIIOTHI 10 MEPEX0/1a OKPACKHU U3 )KEITOH B OPAHIKEBYIO.

Obpabomxa pe3ynbmamoa.

OO0mIyt0o IIETOYHOCTh, ONpEACNIeMyl0 B TMpoOe Toclie TUTPOBAHUS CBOOOIHOM
HIETIOYHOCTH 10 (peHoNpTaIenHy, BBIYUCISIOT 110 (popmyie:

o6 = n1(V1+ V1")IV2:1000,
IJie H1 — HOPMAJIBHOCTh PAacTBOPA COJISTHON KUCIIOTHI;
Vi — ob0wem pacreopa COJITHOM ~KMCIOTBI, H3pAcXOJOBAHHBI HAa THUTPOBaHHE IO
dbenondranenny, cm",
V1” - 00beM COJSHOM KMCIIOTHI, U3PAaCXOJOBAaHHBIN Ha TUTPOBAaHUE TOH k€ MPOObI MO
METHIIOBOMY OPaHKEBOMY, CM>,
V2 — 00beM aTMKBOTHON YaCTH aHAJTU3UPYEMOM BOJIBI, oM,

JIABOPATOPHAS PABOTA Nel(
«OrnpeneneHne coiep>KaHusi HUTPAT-HOHOB B BOJIE»

MeToauueckue ykazaHusl.

Llenv pabomwvl — ompeneneHue COJEpKaHUsS HUTPAT-UOHOB B MPOOE MPUPOTHOM
(OYMILIEHHOM CTOYHOI1) BOJBI.

Meroavka npegHa3Hau€Ha Jis BBIMOJIHEHUSI U3MEPEHUN KOHIIEHTPALIMY HUTPAT-UOHOB OT
0,1-10 Mr/mm 5p MPUPOIHBIX U OYUIIIEHHBIX CTOYHBIX BOJIaX ()OTOMETPUIECKUM METOJIOM.

Ipunyun memooa.

Meroa ocHOBaH Ha B3aWMOJEHCTBUM HUTPAT-MOHOB C CAJMLMIOBON KHUCIOTOH B
CEPHOKHUCIION cpeJie C 00pa30BaHUEM CMECH
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3-HUTPOCATULIMIOBON U S-HUTPOCATUIMIIOBON KUCIIOT, COJIM KOTOPHIX B IIEIOYHOM cpere
OKpAILICHBI B KEITBINA LBET.

Obopyoosanue: potornekrpokonopumerp KDOK-3, KIOBETHI ¢ TONIIWHOMN MOTIOMIAIOIIETO
ciios - 30 MM, OaHs BOasgHAs.

Xumuueckasn nocyda: 4aumiku BbIapHble (paphopoBbie; TPOOUPKH KOJIOPUMETPHUUECKHE,
BMeCTUMOCTEIO 10 CMS; KOJIOBI MEpHBIC BMECTUMOCTHIO 50, CMS; [MUIIETKA BMECTUMOCTEIO 1, 2, 5,
10 cm >,

Ilocmpoenue kanubpogounoeo epaghuxa.

B 8 HyMepOBaHHBIX IPOGHPOK BMECTHMOCTBIO 10 cM® OTOHpPAIOT MOCIEIOBATENHHO
munerkoit 0,0, 0,1; 0,5; 1,0; 2,0; 4,0; 6,0; 10,0 o’ pabodero pacTBopa Kajus a30THOKHCIIOTO
A DoBOIAT 00beM mo 10 e (10,0 9,9; 9,5; 9,0; 8,0; 6,0; 4,0 CM3) JTUCTUJUTUPOBAHHON BOJIOM.
CopepxaHrie HUTPAT-HOHOB B PacTBOpax cooTBeTcTBeHHO paBHO 0,0 (xomocrtoit pactBop), 0,1;
0,5; 1,0; 2,0; 4,0; 6,0; 10,0 mr/mm’,

PacTBOpbI U3 MpoOUPOK MEepeHOCAT B BhINapuTelnbHbIe (apPopoBble YAIIKU, J0OABISIOT
mo 1 em® 0,5%-Horo pacTBopa cajulMiaTa HaTpUs W BBIMAPUBAIOT HA BOJSHON OaHe Aocyxa.
[Tocne oxnaxkieHust Cyxoi ocTaTtok B (happopoBoii yarike cMadynBaioT 1 cM® KOHIIEHTPUPOBAHHOI
CEpHOI KHCITOTHI ¥ OCTABIISIOT Ha 10 MHHYT. 3aTeM coepnMoe Jamky pasoasisior 15 - 20 cm®
JTUCTHITUPOBAHHON BOBI M IEPEHOCAT KOJIMYECTBEHHO B MEPHYIO KOJIOY BMECTUMOCTHIO 50 oM’
0oOMBIBasi CTEHKHM YallKd JUCTUJUIMPOBAHHON BOAOW. B kaxayro konly mpuiauBaroT mo 7 cm®
pacTBopa THUIPOOKHCH HATpUsi M OXJIAKIAIOT KOJIOy B XOJOMHOW Boze. [loBomdr 10 MeTKH
JTUCTHITUPOBAHHOM BOJIOW ¥ MOJTYYEHHBIN OKpAIllEHHBIH pacTBOp cpa3zy (HOTOMETPUPYIOT IpU A
= 410 M B KroBeTax ¢ ToauMHOM cios 30 Mmm. B kadyecTBe pacTBOpa CpaBHEHHS UCIIOIb3YIOT
X0JIOCTOM pacTBOp. JlaHHbIe BHOCAT B Ta0OMIy 1.

Tabmauua 1.
C,mr/mm® | 0,1 0,5 1,0 2,0 4,0 .0 10,0

A

Ilocmpoenue epadyuposounozo epaghuxa.

I'panynpoBoUHBIi rpaduk CTPOSAT B KOOpJAUHATAX: ONTUYECKAs IIOTHOCTh — COJIEpKAHHE
HUTPAaT-uUOHOB B mpobe. Crenyer yOeauThCS B TOM, YTO 3aBUCHMOCTb KOHIIEHTpAallUU OT
ONTUYECKOM INIOTHOCTH — JIMHEHHAS.

PaccuutsiBator nmo rpaduky koapduuueHTt ¢akropuzauuu F, g yero mo rpaduky
cHUMaroT 3HadeHue C Juid cpellHell yacTu rpaduka U COOTBETCTBYIOLIYIO 3TOM KOHIEHTpaluu
ONTUYECKYIO IUIOTHOCTB /.

F=

A

Ecnu npu noctpoeHnH rpaiyMpoBOYHOrO rpaduka 6yaeT ycTaHOBJICHO, YTO 3aBUCUMOCTh
C ot /[ He nuHelHas, kodppuuueHT pakropusauuu F onpenensts He cieayer. OnpeneneHue
KOHIICHTPAIIUH TIPH STOM IPOBOJIST O TpaduKy.

Buvinoanenue uzmepenuil.

Jlns aHanu3a ucnoib3yroT ¢puibtpar. [Ipody oosemom 10 oM’ 00pabaThIBAIOT TAK XKe, KaK
onmcano B «IlocTpoeHnn kanmuOpOBOYHOTO rpaduKa.

Obpabomia pe3ynbmamos usmepeHul.

Cozneprkanne HuTpat-HoHOB (X), Mr/nm ® BeramcisoT o Gopmyire:

X=C1000/V
rae C — copep:kaHue HUTPAT-MOHOB, HAMJIEHHOE MO KaTMOpOBOUYHOMY TpaduKy, MT;

V — 006beM npoOBbl, B3ATOM ISl aHATN3a, CM 3,

JIABOPATOPHASA PABOTA Nell
«Onpenenenue coaepKaHusl aMMOHUITHOTO a30Ta B CTOYHBIX BOJAX»
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MeTtoan4yeckue yKazaHus.

B npupoaHoii Boje ammuak o0pasyeTcs Npu pa3jiokeHUN a30TCOAEPKAIIUX OPraHUYeCKUX

BemiecTB. OH XOpOILIO pacTBOPUM B BOZIE C 00pa30BaHHEM THPOKCHIa aMMOHHSL.
CopnepxaHre MOHOB aMMOHHUS B NPHUPOJHBIX BOJAaxX BapbupyeT B umHTepBase oT 10 no
200 mkr/ am° B iepecuere Ha a30T. IIpHCYTCTBHE B He3arps3HEHHBIX IOBEPXHOCTHBIX BOJIAX HOHOB
aMMOHMS CBA3aHO C IIpollecCaMM  OMOXMMHYECKOH  JECTPYKLUMM OEJIKOBBIX  BEILECTB,
JIe3aMHUHHUPOBAHUS AMHHOKHUCIIOT, Pa3IoKEeHUSI MOUYEBUHBI (IO JEHCTBHEM (epMeHTa ypeasbl).
OCHOBHBIM MCTOYHHUKOM IIOCTYIUICHHUSI HOHOB aMMOHMsS B BOJHbIE OOBEKTHI SIBIISIOTCA
XO03SICTBEHHO-OBITOBBIE CTOYHBIE BOJIbI, JKUBOTHOBOAUECKHE (DEpMbI, TOBEPXHOCTHBIA CTOK C
CEeNbX03yroJuii MpH HCHOJIb30BAaHUUM AMMOHMMHBIX YHAOOpEHHH, a TakXKe CTOYHbBIC BOJIbI
MPEAIPUATHHI UILEBON, KOKCOXUMUYECKOM, TIECOXUMUYECKOW U XUMUYECKOM MTPOMBILIEHHOCTH.
B crokax nmpOMBIIUIEHHBIX OPEANPUATHNA COAEPKUTCS 10 1, B OBITOBBIX CTOKax — 2 — 7 Mr/
aM° aMMOHHS; C XO3SHICTBEHHO-OBITOBBIMH CTOYHBIMH BOJAMH B KAHANH3AILMOHHBIC CHCTCMBI

€XeCyTOUYHO noctynaet 10 10 r a30Ta aMMOHMIHOIO Ha OJJHOTO JKUTEIS.

IIpu mepexone OT OAMroTPO(HBIX K ME30- U 3BTPOGHBIM BOJAOEMAaM BO3pPACTAIOT Kak
a0CoII0OTHAs! KOHILIEHTpAlMsl HOHOB aMMOHMSI, TaK U UX J10J1s1 B 00111eM OajlaHCe CBSI3aHHOTO a30Ta.

CopepxaHre aMMOHUIMHOTO a30Ta B BOAOEMAX € pa3InyHON
CTEINIEHBIO 3arPSI3HEHHOCTH.

CreneHs 3arps3HEHHOCTH A30T aMMOHHUIHBIH, MI/ I[M3
(K1acchl BOJJOEMOB)

O4YeHb YUCTBIE 0,05
Yucreie 0,1
YMepeHHO 3arps3HeHHbBIE 0,2-0,3
3arpsi3HEHHBIC 04-10
I'psi3HBIE 1,1-30
OueHb rpsi3HbIC >3,0

[IpucyTcTBHE MOHOB AaMMOHUS B KOHIIEHTpAIHIX mopsiaka 1 mr/ IM® CHIDKAeT CIIOCOGHOCT
reMoOrJIoOONMHa pPBIO CBSA3BIBATH KUCIOPOJ. TOKCHYHOCTh HWOHOB aMMOHHS BO3pacTacT ¢
noBsbilieHreM pH cpenpl.

[ToBbIeHHAsT KOHIIEHTPAIMsS MOHOB aMMOHHUS MOXET OBITh HCIIOJIb30BaHA B KAauyeCTBE
WHAMKATOPHOTO TIOKa3aTens, OTPAKAIOMIEro YXYAIIEHHE CAHUTAPHOTO COCTOSIHUS BOIHOTO
0o0BeKTa, Tpollecca 3arpsA3HEHUs IMMOBEPXHOCTHBIX M TOJ3EMHBIX BOJ, B TIEPBYIO OYEpeIb,
OBITOBBIMU U CENTbCKOXO3SIICTBEHHBIMU CTOKAMHU.

B mom3emMHBIX BOJaX aMMHaK TMOSBISICTCS B pe3ysbTaTe  KU3HEACATEIHHOCTH
MUKpPOOpPraHu3mMoB. B aHa’poOHOIl cpene ammuak oOpa3yercs TMpU  BOCCTAHOBJICHUU
a30TCOJIEPIKAIINX OPraHNYECKHUX BemecTB. [I0BBIIICHHOE COIepkaHne aMMHaKa B TOBEPXHOCTHBIX
BO/IaX OOBSCHSETCS CIyCKOM B HUX OBITOBBIX CTOYHBIX BOJ U HEKOTOPBIX MPOMBIILIEHHBIX BO/I,
COJIEpKAlINX 3HAYUTEIbHBIE KOJIMYECTBA aMMHaka WM COJel aMMOHHs. Bceiencreue
KUBHEJEATENIbHOCTH HUTpUuUIUpyromux OakTepuil cojep)kaHHE aMMuaka B BOJOEMax
CHW)KAETCs ITPH OJTHOBPEMEHHOM 00pa30BaHHH HUTPATOB.

ObopyoosaHrue. DOTOINEKTPOKOIOPUMETP co CBETO(UIBTPOM
(A =400 um). KroBeTbI ¢ TOIIHUHON TOTJIONIAOIIEr0O CBeT cJios - 10 Mm.

Xumuueckas nocyda. KonGsl MepHbIe BMECTHMOCTBIO 50 CM°; MHMIETKH MEpHBIC
BMECTUMOCTBIO 1, 5, 10 cM® ¢ menenveM Ha 0,1 CM3, KOJIOBI TJIOCKOAOHHBIE BMECTHMOCTRIO 100

CM3.

Buvinonnenue uzmepenuii.
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Meroanka npeaHazHayeHa AJiI U3MEPEHUsS! COJIEpPkKaHUs MAaCCOBOM KOHIIEHTPAllUU MOHOB
ammonns ¢ 0,005 10 4,0 mr/am°® B HNPUPOAHBIX M CTOYHBIX BOJAX (POTOMETPUUYECKHUM METOIOM C
peaktuBoM Heccrepa.

Tlopsiook nposedenus pabomat.

MeTton ompeneneHrs OCHOBaH Ha MOCTPOEHUHM T'PaAyMPOBOYHOrO rpaduka Mmpu MOMOIIU
CepUH PaCTBOPOB, MOJIYYECHHBIX CMEIICHHEM PabOUYMX PACTBOPOB B COOTHOIICHHSX, YKa3aHHBIX
B TaO0JIUIlE HUXKE.

Jnsa nonyuenus gaCTBOpOB 3aJIaHHOM KOHIICHTPALIMM HCIIOJB3YIOT pabouuil pacTBOp
xJjopuaa ammonusd. 1 cMm” pactBopa cogepxut 0,005 Mr HOHOB aMMOHMSI.

OaHoBpeMeHHO ¢ o00pa3laMu  PAcTBOPOB  OMPEHCISIOT ONTHYECKYI IUIOTHOCTh
uccieayeMoit mpoOsl Boabl. [TomyueHHble 3HaU€HUS! ONITUYECKOM MIIOTHOCTH BHOCST B TaOJIHILY.

J1Jis IPUTOTOBIICHUSI CEPUH PACTBOPOB UCTIOIB3YIOT MEPHBIE KOJIOBI BMECTUMOCTHIO 50 e,
PactBop B Kax10ii KOJIOE COOTBETCTBYET ONPEACICHHON KOHIICHTPALUA HOHOB aMMOHHUSI.

Hcnonw3yroTes KIOBETHI ¢ TOJUMIMHON mnoriomaroniero user ciuoss 10 Mm. Kowmponavhou
AHCUOKOCMDBIO CITYXKUT NUCTUUIMPOBaHHAS Boja. OnTHyecKas MIOTHOCTh KaKJOTO M3 PACTBOPOB
uzmepsiercs npu A = 400 HM.

[Toy4yeHHbIe 3HaU€HMS ONITUYECKON TUIOTHOCTH BHOCSIT B TAOJIHITY.

Ne xon0Ob1 0 1 2 3 4 5
O6bem NH4CI, cm’ 0 8,0 16,0 | 24,0 | 32,0 | 40,0
Konmnentparus pactBopa NH4Cl, | 0 0,04 {008 |012 (0,16 |0,2
MF/I[M3
OnTudeckas mI0THOCTh, D -

Ne uccnenyemoro obpasima Nel Ne 2 Ne 3

Onrudeckast INIOTHOCTH D
HCCJIeTyeMOro 00pasiia BOIbI

I'panynpoBoOUHBIi rpaduk CTPOST, OTKIIAABIBAS HA OCH aOCLUCC BETMYUHY KOHLEHTpAIUN
MOHOB-aMMOHHSI KaXXJOTO pPacTBOpa, a IO OCH OPIMHAT COOTBETCTBYIOIIEE €My 3Ha4YeHHE
ONTUYECKOH MIOTHOCTH, U3MEPEHHON (POTOITEKTPOKOIOPUMETPOM.

[lo rpagyupoBouyHOMY TpaduKy ONpEeNeNsroT KOHIEHTPAlMd  HOHOB-aMMOHHS
UCCIIETyeMbIX TPOO BOJIbI, COOTBETCTBYIOLINX JAHHOMY 3HAYEHHUIO ONTUYECKOM MIIOTHOCTH.

TToNydeHHOE 3HAYCHHE KOHIICHTPAIMH HOHOB-aMMOHHS BBIPAKAIOT B MI/IM".

JIABOPATOPHAS PABOTA Nel2
«OrnpeneneHue copepKaHus Kee3a B BOIE»
Llesb padoThI- ONpeieInTh MaCCOBYIO KOHIIEHTPALIMIO OOILEro JKeye3a B BOJIE.
MeTtoanyeckue yka3aHus.

MeTtox OCHOBaH Ha peakmuud OpTO(PEHAHTPOJIMHA C MOHAMH JIBYXBAJICHTHOTO >Kelle3a B
obnactu pH 3 - 9 ¢ oOpa3zoBaHHMEM KOMIUIEKCHOTO COEIMHEHUS, OKPAIIEHHOIO B OpPaH)KEBO-
KpacHbI 1BeT. VIHTEHCHMBHOCTb OKpackd MpOIMOPIHOHANbHA KOHIIEHTPALMU JKeje3a.
Boccranosnenue xemne3a 10 TBYXBAICHTHOTO MPOBOJUTCS B KUCIIOH Cpeie THAPOKCHIAMUHOM.
Okxpacka pasBuBaercst 6pictpo npu pH 3,0 - 3,5 B npucyrcTBuM H30bITKA (EHAHTPOJIMHA U
YCTOWYMBA B TEUCHUE HECKOJIBKUX JHEH. [[namna3on usMepeHnsi MacCoOBOM KOHIIEHTPAIMH 00IIEeTo
xene3a 6e3 pazdasnenust npoost 0,05 - 2,0 mr/am3. B 3ToM nHTEepBaie cyMMapHas MOTPELIHOCTb
u3Mepenus ¢ BeposTHOCThIo P = 0,95 Haxoautcs B mpenenax 0,01 - 0,02 mr/mm3.

Anmaparypa, MaTepHaJibl H PeaKTHBBI
DOTOANEKTPOKOIOPUMETP PA3TUUHBIX MApPOK.
KroBeTsI ¢ TOMIMHOMN pabodero ciost 2 - 5 cMm.
[Tnutka snexkTpuyeckas.
Kon6s1 MepHBIe 2-T0 Ki1acca TOYHOCTH, BMecTuMocThIo 50 u 1000 cMm3.
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[MuneTkn mMepHble 0e3 aeneHuil, BMecTuMocThio 10, 25 u 50 cM3 W MHUMETKH MEpHBIE C
nenenusimu 0,1 - 0,01 cm3, BMectumocTbio 1, 2 1 5 cM3 2-T0 KJ1acca TOYHOCTH IO HOPMATUBHOM
JOKYMEHTAIUU 110 CTaHIapTU3AI1H.

Kon6s1 mnockogonusie BMecTHMOCTHIO 150 - 200 cm3.

AMMOHUN YKCYCHOKHUCIIBIH.

['mapokcuiiaMuH COJISTHOKUCIIBIN.

KBacuipl jxene30aMMOHUHBIE IO HOPMATUBHOW JOKYMEHTAIIMH MO CTaHAapTH3ALUH.

Kucnora cossanas.

Kucnora ykcycnas.

OprodeHnanTposuH.

Boga nuctunnupoBanHast.

Ammuak BogHbIN 25%-HBIN pacTBOp.

IMopsinok nmpoBeaeHUs U3MEePEeHH I

OnpeneneHnio MEMaT UAHUIBI, HUTPUTHI, TOIU(GOChaThl; XpOM U LIMHK B KOHLIEHTPALIUH,
npesbimaronield B 10 pa3 MacCoByI0 KOHIIEHTPAIMIO Kene3a; KOOAIbT M Meb B KOHICHTPAIIUU
Oonee 5 Mr/am3 u HuKenb B KoHUeHTpauuu 2 mr/am3. IlpenBapurensHoe KUMSYEHUE BOIBI C
KACIOTON mpeBpamaer mnonudocharsl B oprodocdarsl, n00aBICHHEM T'HAPOKCHIAMUHA
yCcTpaHsieTCsl Mellarollee BIMsHUE OKHCcIuTeNnel. Memarolee BIUSHUE MM YMEHbIIaeTcs Ipu
pH 2,5 - 4.

[Ipu otcyrcTBumM mnonudochaToB HCCIEAYEeMYI0 BOAY TIIATEIBHO MEPEMEIINBAIOT |
oTomparoT 25 cMm3 (Mau MeHbIIMK 00beM, coaeprkanuii He 6osee 0,1 mr kenesa, pa30aBICHHBIN
710 25 cM3 IUCTHILTMPOBAHHOM BOJIOW) B MEPHYIO K010y BMecTUMOCThIO 50 cM3. Ecin mpu ot6ope
poObl Boj1a ObLUIa OJIKKCIIEHA, TO €€ HeUTpanu3yroT 25%-HbIM pacTBOpoM aMMuaka 10 pH 4 - 5,
KOHTPOJIUPYS NOTEHLUMOMETPUYECKH WM IO MHAMKATOpHOM Oymare. 3atem no0aBisioT 1 cm3
COJITHOKHUCIJIOTO pacTBopa ruapokcuiamuna, 2,00 cm3 aneratHoro 6ydepnoro pactsopa u 1 cm3
pactBopa oprodeHanTpoiarHa. [locie mpudaBIeHNs KaXI0T0 PEaKTHBa PaCTBOP MEPEMEIINBAIOT,
3aTeM JOBOJAT 00beM a0 50 cM3 IUCTHILTUPOBAHHOW BOJOH, TIIATEIBHO MEPEMEIIUBAIOT U
OCTaBJIAAIOT Ha 15 - 20 MUH A1 IOJTHOTO Pa3BUTHS OKPACKH.

OxpalnieHHbI pacTBOpP (POTOMETPUPYIOT MPH CHHE-3EJICHOM CBETO(DHIBTPE B KIOBETAX C
TONIIMHONW ONTHYECKOTO CJosl 2, 3 WM 5 CM MO OTHOLIEHUIO K JUCTHWIIUPOBAHHON BOJE, B
KOTOPYIO T0OOABJICHBI TE )K€ PEAKTHBBI.

MaccoByro KOHIICHTPAIUIO JKeie3a HaXOAT MO TPaayuPOBOYHOMY IpaduKy.

B npucyrcrBun nonmudocdartos 25 cm3 uccneayeMoil mpoObl HOMENAOT B MIIOCKOJOHHYIO
kosi0y, BMectuMocThio 100 - 150 cm3, npubaBnsior 1 cM3 KOHIEHTPUPOBAHHOW COJISTHOU
KHCJIOTBI, HATPEBAIOT 10 KUIEHUS W ymapuBaroT 10 oobema 15 - 20 cm3. Ilocie oxnaxaeHus
pacTBOopa €ro TMepeHOoCcAT B MEpHYH Koil0y BMmecTUMOcThio 50 cMm3, mobaBusioT
JUCTUWIMPOBAHHYIO BOJY A0 oObeMa mnpumepHo 25 cM3 u J10BOJAT 25%-HBIM pPacTBOPOM
ammuaka 10 pH 4 - 5, KOHTpoOIUpPYs MOTEHIIMOMETPUYECKH WUJIH 110 MHAWKATOPHOM Oymare.

Jlanee mpuOaBnsiOT peakTUBBI U MPOBOIAT aHAIN3, KaK YKa3aHO BhINIE (IPU OTCYTCTBHH
noiudocdaTos).

Jlig mocTpoeHust KaluOpOBOYHOrO rpauka B MepHble KoJObl BMecTUMOCThIO 50 cMm3
BHocat 0,0; 0,5; 1,0; 2,0; 3,0; 4,0; 5,0; 10,0; 20,0 cm3 pabouero craHmapTHOTO PacTBOpa,
comepxamero B 1 cm3 0,005 wmr xemesa, HOBOAAT OOBEM JUCTWUIMPOBAHHON BOJOH
IPUOTU3UTENBHO 710 25 cM3 ¥ aHATM3UPYIOT TaK JKe, KaK U uccheayemMyro Boay. [lomydaroT mkamy
CTaHIaPTHBIX PACTBOPOB ¢ MaccoOBO# KoHIIeHTpanwmei xene3a 0,0; 0,05; 0,1; 0,2; 0,3; 0,4; 0,5; 1,0
u 2,0 mr/mmM3. DOTOMETPHUPYIOT B T€X XK€ YCIOBHUSAX, YTO U MpoOy. CTposT KanuOpPOBOUHBII
rpaduK, OTKJIAIbIBAs IO OCH a0CIIMCC MAaCCOBYIO KOHIIEHTPAIIHIO OOIIETo Kejie3a B Mr/aM3, a Ha
OCH OpJIMHAT - COOTBETCTBYIOIINE 3HAYCHHUS ONTUIECKON TUIOTHOCTH.

JJABOPATOPHAS PABOTA Nel3
«OrnpeneneHue nepMaHraHaTHoi okucisiemoct (o Kybemo )»

ol



Lesas padoThl — OlpeesieHNe IepMarHaHaTHON OKUCIIIEMOCTH MPOOBI IPUPOIHOM BOJIBI
MeTtoan4yeckue yKazaHus.

Metonuka  BBIOJIHEHUS HM3MEPEHUN MpeAHa3HaueHa Uil  TUTPUMETPUUYECKOTO
OTIpeIeJIeHUs IEPMAaHTaHATHON OKUCIIIEMOCTH IMPOO MUTHEBBIX M MPUPOAHBIX BOJ B JUAMA30HE
3Hauyenuii ot 1,0 mo 30 MF/,I[M3 B M€pecUeTe Ha aTOMAPHBIN KUCIOPO.

Ipunyun memooa.

MeTo1 OCHOBaH Ha OKUCIIEHUHU MPUCYTCTBYIOMIMX B TPOOE BOABI BEIIECTB IEPMAHTaHATOM
KaJlusl B CEpPHOKMUCIION cpefie npu KumnssueHuu. OnpeneneHne NepMaHraHaTHONW OKHUCIIIEMOCTH
POOBI TPOU3BOJUTCS] TUTPUMETPUUECKH B IPUCYTCTBUU M30BITKA IIABEIEBOM KHCIOTHI

Obopyoosanue, — mamepuanvl,  peaxmuevi. Becbl  Ja0OpaTOpHbIE, TEPMOMETD,
ANEKTPOIUIUTKH C 3aKPBITON CHUPAJIbIO, K] CYNIMIbHBIH.

Xumuyeckasn nocyoa: Koadbl MEpHbIE, BOPOHKH, LIMJIMHJPHI MEpHBbIE BMeCTUMOCThIO 100
cM®, THIeTKH Mopa, NMUMETKH TpaayHpOBaHHBIC, OIOPETKH BMECTUMOCTBHIO 10 m 26 em® co
CTCKJISTHHBIM KpaHOM U IIeHOH aeneHus He 6oinee 0,05,

KOJIOBI IJTOCKOIOHHBIE TepMOCTOMKHEe BMecTHMOCTRIO 250 1 1000 e,

Xumuueckue peaxmugvl. Kanuii MapraHIIOBOKHCIBINA (II€pMaHraHaT Kajius), 4.1.a. WIN
(uKkcaHai, KMUCI0Ta CepHasd, 4.1.a., KUCIIO0Ta I1aBesieBas, 4.1.a. Wi (puKcaHall.

Iloozomoska K 6bIN0IHEHUIO U3MEPEHULL..

Ko70b1 mnocko10HHBIE TEPMOCTOMKUE JIJIsl ONPEIEIICHUS IEPMAaHTaHATHON OKUCIISIEMOCTH
IPEABAPHUTEIHHO TOTOBAT CISAYIOUIMM 00pasoM. B konGy BMECTHMOCTBIO 250 cM® MOMEIIAoT
100 cM™ IUCTHITMPOBAHHOM BOJIbI, MPUIUBAIOT

5 M’ cepHoii kuciotsl (1 :3)u 10 em® pabouero pacTBopa nepmanranara kamusi. Cmech
HarpeBatoT A0 kuneHus u kumatar (10 £ 1) munyt. K ropsiuemy pactBopy npubasisior 10 oM’
pabodero pacTBopa maBeiaeBol KUCIOTHL. O0ecBeUSHHYIO TOpsiayio cMmech (60 — 80 °C B xoHIe
TUTPOBAHUS) MPU MOCTOSHHOM IEPEMENIMBAHUN TUTPYIOT pabodyMM pacTBOPOM IMEepMaHTaHaTa
KaJiusl 10 MOSIBJIEHMsI €1a00-pO30BOr0 OKpAIMBaHUs, HE Mcue3aromero B teuyeHue 10 cexyHn.
PacTBop HaxoauTcs B Koa6ax 0 Hayana aHaiau3a mpod BOIbL.

Jliia npepoTBpaileHus OypHOro KUIMIEHUsI pacTBopa B KOJIOY MOMEUIAIOT KUIIETIKU, a caMy
K0JIOY HaKPBIBAIOT CTCKIISTHHOW BOPOHKOM.

Buvinonnenue usmepenuil.

B ko:10y (cMm. IloarotoBka K BBIIIOJIHEHUIO) MEPHBIM LWIMHIpOM nomeuniatoT 100 oM’
aHAJTM3UPYEMOI BO/IbI, IPUIIMBAIOT S e’ pasbasnenHoii (1 : 3) cepHoii KHCIOTHI 1 100aBsIOT 10
cM® paGodero pactopa mepMaHraHata Kamus. KonOy HarpeBaloT Tak, 4roGbl CMECh 3aKHIICIA
gyepe3 5 — 7 MunyT ¥ KUmATAT (10 = 1) munyT. PacTBop BO BpeMst KUTISTYCHHSI HE TOJKEH TEPATH
po30Boif okpacku. Cpa3sy mociie KUISTYeHHUsI K ropsueil cMecu NmpuOaBisitoT nunerkoit 10 oM’
paboyero pacTBopa I1aBEJIEBOIN KUCIOTHI.

O6ecuBeueHHyo ropstayto cmech (60 — 80 0 C B koHLE TUTPOBAHUS) TUTPYIOT U3 OIOPETKU
pabo4rM pacTBOPOM MepMaHraHaTa Kajuus 0 MOSBIEHUS c1a00-pO30BOT0 OKpaIIBaHUS.

C ucnonb30BaHMEM TEX K€ PACTBOPOB PEAr€HTOB, MPOBOIAT X0J0CTOM onbIT co 100 oM’
JTUCTUJUIMPOBAHHON BObI, 00palaThiBasi €€ TakK e, KaK U UCCIEyeMYIO BOJbl. XOJIOCTON OMBIT
MOBTOPSIIOT JBa pasa, MPU 3TOM PACXOKICHHE MEXIY Pe3ylbTaTaMH TUTPOBAHUSA HE JOJHKHO
npesbimarh 0,1 cM®. Pacxon pacTBOpa IEepMaHIraHaTa Kajus Ha XOJOCTOM ONBIT HE JOJDKEH
npesbimars 0,5 oM.

Ecnu B mponecce KumsiueHus aHAIM3UPYEeMOM MPOOBI COAEPKUMOE KOJIObI MOTepseT
PO30BYIO OKpacKy WJIM pacxoj] pabouero pactBopa IepMaHTaHaTa Kallisg Ha TUTPOBAHHUE
MPEBBICUT 8 CM~, TO €CTh 3HAYCHHME TIEPMAHTAHATHOW OKHCISEMOCTH aHAIM3UPYEMOU MPOOBI
BBIIIE 6,5 Mr/IM®, TO UCXOJIHYIO TIpoOy cienyeT pa30aBUTh TOH e JUCTUIIIMPOBAHHOM BOJIOM,
YTO UCHOJIB30BANACh ISl XOJIOCTOTO OTbITA.

Obpabomia pe3y1bmamos usmepeHul.

3HaueHUe TMEepMaHTaHATHOM OKUCISEMOCTH aHanu3upyemon mpoOsr Cx (MrO2/mm°)
PacCYUTHIBAIOT IO (hopMyIIE:
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_ (V1—V,)N -8-1000

Vs
rne Vi —oowem 0,01 H pacTBopa mepmaHraHara Kajiaus, U3pacxoJOBaHHBIA Ha TUTpoBanue 100
cM® IpoGbl Witk pasbaBiIeHHOI 10 100 cm’;

V2 — o6bem 0,01 H pacTBOpa NepMaHTaHaTa Kayvs, U3PAcXOJOBaHHBIA HA TUTPOBAHHE
XOJIOCTOTO OIbITA, PACCUMTAHHBIA Kak cpenHeapu(pMETHYecKoe MEXIY JIBYMS pe3yJbTaTaMu
THTPOBAHHS, CM",

N — HOpMaJIbHOCTH pacTBopa rnepmanranata kamus — 0,01 v pacTBop;

8 — MIJTUTPaMM-3KBHBAJICHT KUCIIOPOIA;

V3 — 00beM HCCIeLYeMOH BOIBI, B3STOI Ul ONpencieHus, cM°. Ecim mpoba He

pa3baBisiiack, TO
V =100 eM’.

Cx

JJABOPATOPHAS PABOTA Nel4
«Onpenenenue coepKaHus HOHOB aMMOHUS B IPOOE BOJIbI»
Hean paGoThl — ONpeeuTh COAEP)KaHIE MOHOB aMMOHUSI B TIPOOE BOJIBI.
MeTtoanuyeckue yKazaHHsl.

B npupoaHoii Bojie aMmmuak o0pasyeTcs Ipu pa3iokeHUH a30TCOAEPKAIUX OPTaHUIECKUX
BeiecTB. OH XOpOILIO pacTBOPUM B BOZIE C 00pa30BaHUEM T'HPOKCH1a aMMOHHMSL.

ConeprxaHre HOHOB aMMOHHS B TIPUPOIHBIX BojIax Bapbupyet B uHTEepBasie ot 10 1o 200 mkr/
am° B epecuere Ha asor. ITpucyTcTBHE B HE3arpsI3HEHHBIX IOBEPXHOCTHBIX BOJAX HOHOB aMMOHMS
CBSI3aHO C TpoleccaMl OMOXUMHUYECKOW JEeCTPYKIUH OENKOBBIX BEIIECTB, /1€3aMUHHPOBAHUS
aAMHHOKHUCIIOT, pa3JIoKeHUs MOYEBHMHBI (1Moa JeiictBueM ¢epMeHTa ypeasbl). OCHOBHBIM
HCTOYHHUKOM NOCTYIUICHUSI HOHOB aMMOHUS B BOJTHBIE O0BEKTHI SIBIISIOTCS X03HCTBEHHO-OBITOBBIE
CTOYHBIE BOJbl, >KHUBOTHOBOJYECKHE (EepMbl, MOBEPXHOCTHBI CTOK C CEIbXO3YroAuil mpu
UCTIOJIF30BAaHUM aMMOHHMIHBIX yJOOpEHHUH, a TakKe CTOYHBIC BOABI HPEANPHUATHH MHUIICBOM,
KOKCOXMMHYECKOM, IECOXUMUUECKON U XUMUYECKOW ITPOMBIIIJIEHHOCTH.

B crokax NpOMBIIUIEHHBIX NPEANPUATHN colIepXuUTcs A0 1, B OBITOBBIX CTOKAax —
2 — 7 Mr/ aM> aMMOHHS; C XO3SHCTBECHHO-OBITOBBIMI CTOYHBIMH BOJAMH B KAHAIM3AIHOHHBIC
CUCTEMBI eXXecyTOYHO noctynaet o 10 r a30Ta aMMOHHMIHOTO Ha OJJTHOTO YKUTEJIS.

IIpu mepexone OT OAMTOTPO(HBIX K ME30- W 3BTPOGHBIM BOJAOEMAaM BO3PACTAIOT Kak
a0CoIOTHAs! KOHIIEHTpAlMsl HOHOB aMMOHMSI, TaK U UX JI0JIs1 B 00I11eM OajlaHCce CBSI3aHHOTO a30Ta.

Tab6muna 9.
Coneprkanrie aMMOHUIHOTO a30Ta B BOJIOEMAaX C pa3IMIHON
CTENEHbBIO 3arPS3HEHHOCTH.

CrerneHb 3arps3HEHHOCTH A30T aMMOHUMHBIH, MI/ IM°
(kJacchl BOJJOEMOB)

O4eHb YHCTHIE 0,05
Yucteie 0,1
YMepeHHO 3arpsi3HEeHHbIE 0,2-0,3
3arpsi3HEHHBIC 04-10
['psizHBIC 1,1-3,0
OdeHb Ips3HBIC >3,0

[IpucyrcTBHE HOHOB aMMOHHUS B KOHIICHTpAIMIX mopsiaka 1 mr/ )IMS CHIYKAET CITOCOOHOCTH
reMoryioOnHa pbIO CBS3BIBATH KUCIOPOJ. TOKCHYHOCTh HMOHOB aMMOHHS BO3pacTaer ¢
noBbiieHneM pH cpenpl.

[ToBbIllIeHHAs] KOHIIEHTpPAllMs MOHOB aMMOHHUSI MOXET OBITh HCIIOJIb30BaHA B KaueCTBE
WHJIUKATOPHOTO TMOKa3aTelis, OTPAKAIOMIET0 YXYAIIEHHE CAHUTAPHOTO COCTOSIHHUS BOJHOTO
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0o0BeKTa, Mpollecca 3arpsi3HEHUs MOBEPXHOCTHBIX M TOJ3EMHBIX BOJ, B TIEPBYIO OdYepeb,
OBITOBBIMU U CENTbCKOXO3SIICTBEHHBIMU CTOKAMHU.

B momzemHBIX BOJAaX aMMHUaK IMOSBISIETCS B pe3ylbTare  KU3HEAEATEIbHOCTU
MUKpPOOpPraHu3MoB. B aHa’poOHO#l cpeae aMmuak oOpasyeTcss TP  BOCCTAHOBJICHUU
a30TCOJEpIKAIINX OpraHMuecKuX BeecTB. [IoBbIIIEHHOE co/lep:kaHre aMMUaKa B TOBEPXHOCTHBIX
BOJIaX OOBSICHICTCS CITyCKOM B HUX OBITOBBIX CTOYHBIX BOJ M HEKOTOPBIX MPOMBIILIICHHBIX BOJI,
COJlepKalllMX 3HAUMTENbHBIE KOJIMYeCTBa aMMHaKa WM coliel ammoHus. Bcernencrsue
KUBHEJCATEIIbHOCTH HUTpUDUIUPYIOMUX OakTepuii CoJep)KaHUE aMMHUaka B BOJOEMax
CHU)KAeTCs IPU OJJHOBPEMEHHOM 00Pa30BaHUM HUTPATOB.

Obopyoosanue. DOTORIEKTPOKOJIOPUMET]P co CBETO(UIBTPOM
(A =400 um). KroBeTHI ¢ TOIIIHMHON IOIIOIIAOIIEr0 CBET CIos - 10 Mm.

Xumuueckas nocyoa. KomnbObl MepHbIE BMECTUMOCTBIO 50 cM’;  mHmeTKH MEpHBbIE
BMecTHUMOCTRIO 1, 5, 10 oM ¢ nenenueM Ha 0,1 CM3, KOJIOBI IUIOCKOJIOHHBIE BMECTUMOCTBIO 100
oM.

Buvinonnenue usmepenuii.

MeTtoauka mpenHa3HayeHa ISl U3MEPEHUs COJEeP KaHUS MacCOBOW KOHIIGHTPAllMM MOHOB
ammonns ¢ 0,005 10 4,0 mr/am°® B IPUPOJIHBIX U CTOYHBIX BOJAAX (POTOMETPUUYECKHM METOJIOM C
peaktuBoM Heccrepa.

Tlopsaook nposedenus pabomeol.

Merto onpeienieHrs OCHOBAaH Ha TIOCTPOCHUH TPalyMPOBOYHOTO rpadyKa Mpy MOMOIIU CEPUH
PacTBOPOB, TOJYYCHHBIX CMEIICHUEM pabOYMX pPAaCTBOPOB B COOTHOIICHHUSIX, YKa3aHHBIX B
tabymue 10.

Jnsa nonydenus gaCTBOPOB 3a/IaHHOM KOHIICHTPALIMM HCIIOJB3YIOT pabouuil pacTBOp
xJjopuaa ammoHusd. 1 cMm” pactBopa cogepxkut 0,005 Mr HOHOB aMMOHHMS.
OaHoBpeMeHHO ¢ 00pa3amMu PacTBOPOB OIPEENISIOT ONTHYECKYIO IUIOTHOCTh UCCIIEAYeMOM
poObl BojbI. [lonydeHHbIe 3HaUeHHS] ONTHYECKOH TIOTHOCTH BHOCAT B Tabmuiry 11.

JUise IPUTOTOBJIEHUSI CEPUM PACTBOPOB HCIIOJIB3YIOT MEPHBIE KOJIOBI BMECTHMOCTBIO 50 oM.
PacTBOp B Kax/10i1 K0J10€ COOTBETCTBYET ONPEACICHHON KOHIIEHTPAllui HOHOB aMMOHHS.

Hcnonp3yloTcss KIOBETHI C TOJLIMHOW morioumiatomero nser ciost 10 mMm. Kowmponvhot
HCUOKOCMBIO CITYKUT TUCTUIIMPOBAaHHAS Boa. ONTHYECKAs IUIOTHOCTh KaX/10T0 U3 pacTBOPOB
uzmepsiercs npu A = 400 HM.

[TorydeHHbIC 3HAYSHUS ONTUICCKON TUIOTHOCTH BHOCAT B Tabuiy 10.

Ta6mumna 10.
Ne kon0OBI 0 1 2 3 4 5
O6bem NH.CI, cm’ 0 8,0 16,0 | 240 | 32,0 | 40,0
Konnenrparus pactsopa NH4Cl, | 0 0,04 | 008 |0,12 | 016 |0,2
Mr/m°
OnTrdeckas mI0THOCTh, D -

Tabmuma 11
Ne uccnemyemoro obpasia Nel Neo 2 Ne 3
OnTrdaeckast IUIOTHOCTD D
ucciexyeMoro oopasiia BOJIbl

rpaIIy'I/IpOBOqHHﬁ rpa(bmc CTPOST, OTKJIAAbIBAsA HA OCH a6CI_II/ICC BCJIIMYMHY KOHIICHTpaluu
HOHOB-aAMMOHUSA KaXA0T0 pacTBopa, a IO OCH OpJAuHAT COOTBETCTBYIOIIECC €MY 3HAUCHUC
OITHYECKOI IIJIOTHOCTH, HSMCPCHHOﬁ (I)OTOBJICKTpOKOHOpHMCTpOM.
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ITo rpagynpoBOoUHOMY TpaUKy ONPEACIAIOT KOHIIEHTPALMH HOHOB-aMMOHUS UCCIIEAYEMBIX

Hp06 BOJAbI, COOTBCTCTBYIOIIUX JAHHOMY 3HAYCHHUIO ONTHUYECKOMN MIOTHOCTH.

3
HOHy‘IGHHOG 3HAYCHUE KOHICHTPpAllMUM HOHOB-aMMOHHUS BBIPAXKAIOT B Ml"/I[M .

JIABOPATOPHAS PABOTA Nel5
«Omnpenenenue GpocdaT-uMOHOB B MPOOE BOABD»
Heab padoThI- onpeenuTs coaepxanue Gpochar-uoHOB B MpoOE BOIBL.
MeToanuyeckue yKazaHHsl.

Docghop obwuli — cyMMa MHUHEPAJILHOTO W opranuyeckoro (ocdopa (tabmuna Dopmsi
gocgopa 6 npupoode). Kak u B ciydae azora, oOMeH GochopoM MexIy ero MUHEPATbHBIMUA U
OpraHu4ecKuMu (OpMaMHu, C OJHON CTOPOHBI, U KUBBIMH OpPraHU3MaMU — C JIPYTOMH, SBISETCS
OCHOBHBIM (DAaKTOPOM, OTIPEACIISIONIAM €T0 KOHIICHTPAIIHIO.

Dopmut pocghopa é npupooe.

XUMHUYECKHE OO6mmii PactBopenHbIi YacTuist
(hopMBbI (punpTpyemsblit)
dochopa
OO6mwmit hochop | OOLIIMIA pacCTBOPEHHBIN U OOmmii pactBopennsiid | O6mwmii pocop B
B3BEIIECHHBIN Pochop hocdop YaCTHIIAX
Optodocdarer | OOmIHI paCTBOPECHHBIN U PactBopenHbie Optodocdatsl B
B3BELICHHBIN (ocdop oprodocdatsl yacTuax
['unponuzyemblie | OOIIHIE paCTBOPEHHBIE U PactBOpenHsbIe I'uaponuzyemblie
KHUCJIOTOU B3BCIIICHHBIC THJIPOJTH3YEMbIS KHCIIOTOH ocdarsl B
docdats THJIPOJIU3YyeMbIe KUCJIOTON YacTuiax
KHCIOTOU (ocdatsr docdats
Oprannyeckuii | OO pacTBOPEHHBIM PactBopeHHbIi Opranuueckuii hocdop
dbochop Y B3BCIIICHHBIN OPraHUYeCKHil |opranuyeckuii pochop | B yacTuiax
hocdop

Konyenmpayus obwezo pacmseopennoeo ghocpopa (MunepanbHo2o u 0peaHuieckoeo) 6
He3a2pA3HEeHHbIX NPUPOOHBIX 800ax usmensiemces om 5 0o 200 mke/ on’.

dochop — BakHEHIINI OMOTeHHBIN AJIEMEHT, Yalle BCEro JMMHUTHPYIOLIIUN pa3BUTHE
NPOJYKTHBHOCTH BOJ0eMOB. [loaTomy mocryruieHne m30bITKa coenuHeHnid (ocdopa B BUjaE
MHUHEpAJIbHBIX yIOOpPEHUH ¢ MOBEPXHOCTHBIM CTOKOM ¢ moisieil (¢ 1 ra opouiaeMblx 3eMenb
BerHocutcs 0,4 — 0,6 kr pocdopa), co crokamu ¢ dpepm (0,01 — 0,05 kr/cyT Ha OJJHO KUBOTHOE), C
HEIOOYHINEHHBIMU WA HEOYHMIIICHHBIMH ObITOBbIME cTOuHbIME BoaMu (0,003 — 0,006 kr/cyT Ha
OJTHOTO KHTEJNs), @ TAK)KE C HEKOTOPBIMH MTPOU3BOICTBEHHBIMHI CTOKAaMH MPHUBOANUT K PE3KOMY
HEKOHTPOJIMPYEMOMY TPUPOCTY PACTUTEIBHOM OHOMacchl BOJHOIO 00BeKTa (OCOOEHHO B
HETPOTOYHBIX M MaJIONPOTOYHBIX Bogoemax). [Iponcxoaut n3MeHeHne TpoPHUIEeCKOro craryca
BOJIOEMA, CONPOBOXKJAIOIIEECs MEePEeCTPOUKONM BCEro BOJHOIO COOOIIECTBA M BeAyllee K
npeo0JIaIaH|i0 THIJIOCTHBIX MPOIeccoB ( K BO3PACTAHUIO MYTHOCTH, COJICHOCTH, KOHIICHTPAIIMN
Gakrepuil).

OnuH 13 BEpOSTHBIX aCMEKTOB Mpolecca 3BTPOPHUKAIIMH — POCT CHHE3EJIEHBIX BOJIOPOCIEH
(unanobakTepuit), MHOTHE U3 KOTOPBIX TOKCUYHBI. Bhiensemble 3TUMU OakTepusMU BellecTBa
OTHOCATCS K Tpymme (ochop- U cepocoaepkallux OPraHUYEeCKUX COCJUHEHUH — HEpBHO-
MapaTUTHIECKUAX S70B. JleiicTBHE TOKCHHOB CHHE3EIIEHBIX BOJIOPOCIIECH MOXET MPOSBISTHCS B
BO3HHUKHOBEHUH JIE€PMATO30B, JKEIYJ0YHO-KHILIEYHBIX 3a00JIeBaHUI, a B OCOOCHHO TSKEINbIX
CIIydasix — TPy TIOTIaAaHUuH OOJIBIIION MacChl BOAOPOCIIEH BHYTPh OpraHU3Ma — MOXKET Pa3BUTHCS
napanud.
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Docghop opeanuueckuii. IIpuponHbIe COEAUHEHHS OpraHuyeckoro gochopa MOCTyHaroT
B BOJHBIE OOBEKTHI B Pe3yJbTaTe MPOIECCOB KU3HEACSITEILHOCTH U TIOCMEPTHOTO pacraja
BOJIHBIX OPraHU3MOB, OOMEHA C JOHHBIMU OTJIONKEHHSIMH U HMPUCYTCTBYIOT B MOBEPXHOCTHBIX
BOJIaX B PACTBOPEHHOM, B3BEIICHHOM M KOJUIOMJHOM COCTOSTHHUH.

Docpop muHepanvHblii — TOCTYNAET B MPUPOHBIE BOJIBI B PE3YyJIbTaTe BHIBETPUBAHUS U
pacTBOpeHHs MOpo, coxepkammx oprodocdarsl (anaTutbl U HochOPUTHI) U MOCTYIUICHHS C
MMOBEPXHOCTH BOJ0OCOOpa B BHIE OpPTO-, MeTa-, MUpo- u mnojudochar-uoHoB (ymodpeHus,
CHHTETHYECKHE MOIOIIIME CPEICTBA U T.I1.), @ TAK)Ke 00pa3yroTcs pyu OMOIOTHIECKOH AeCTPYKIHH
OCTaTKOB JKUBOTHBIX M PAaCTUTENbHBIX OpraHn3MoB. 130bITouHOE conepxanue ¢pocdaroB B Boje
MOJKET OBITh OTPAKEHUEM IIPUCYTCTBHS B BOJJHOM OOBEKTE MPUMECe yI0OpeHUH, KOMITOHEHTOB
X035IICTBEHHO-OBITOBBIX CTOUHBIX BOJ, pa3iararouieiics 0nomaccsol.

OcHoBHo¥ (hopmoii Heopranuieckoro dhochopa npu 3HaueHusx pH Bogoema Gonpbire 6,5
sisierest non HPO,Z (oxoio 90 %). B kucneix Bogax Heopranudeckuit Gpochop mpuCcyTCTByeT
npoumyiiectBeHHo B Busie HoPOg'™.

Konyenmpayus ¢ocghamos 6 npupoonvix 6o0ax odObIuHO OueHb mana — comvie, peoKo
oecsimole 00U MULIUSPaAMmos gocgopa 6 1 o, 6 3A2PAZHEHHBIX 800AX OHA MOJNCEM OOCMUSAMb
HEeCKONbKUX MUNTUSPAMMOEG 8 1 OM™.

Iloozemuvie ooa codepacam obviuno He 6onee 100 mk2/om® gocghamos; ucknrouerue
cocmasnsiom 600l 8 palloHax 3ane2anust ocghopcodeprcaujux nopoo.

Copepxanue coequHeHmi pochopa moaBepKEHO 3HAYNTEIBHBIM CE30HHBIM KOJICOaHUSIM,
MIOCKOJIBKY OHO 3aBHCHUT OT COOTHOIIEHHS WHTEHCHBHOCTH TIPOLECCOB (DOTOCHHTE3a U
OMOXMMHYECKOT0 OKUCIICHUS OpraHM4eCcKUX BeulecTB. MUHUMAasbHbIe KOHIIEHTpauu ¢pocdaron
B TIOBEPXHOCTHBIX BOJAX HAOIIOJAIOTCS OOBIYHO BECHOM M JIETOM, MaKCUMAJIbHBIE — OCCHBIO U
3UMOH, B MOPCKUX BOJaX — COOTBETCTBEHHO BECHOW M OCEHBIO, JIeTOM M 3uMoil. OOiiee
TOKCHYECKOE JieiicTBHE coeil HochOpHOIT KHCIOTH BOZMOKHO JIUIIb IIPH BEChbMa BEICOKUX J103aX
U Yalie Bcero 00yciaoBIEHO MpuMecsiMu Gropa.

B memoouke oyenxu sxonocuueckol cumyayuu peKoMeH008aH HOPMAMUE COOEPHCAHUS
pacmeopumvix hocpamos 6 sode — 50 MK2/OM.

Honugocghamuvr.  Tlonudocdarbl MOXKHO ONUCATh CICAYIOIMIMMH XUMHUYECKUMU
dbopmynamu:

Men(P03)n, Men+2PnOsn+1, MenH2PnO3n+1.

[TosmdocdaTel TpUMEHSIOTCS JJIT yMSATYCHHSI BOJABI, OOC3KHPUBAHUS BOJIOKHA, KaK
KOMIIOHEHT CTHPAaJIbHBIX MOPOIIKOB M MbUIA, HHTUOUTOP KOPPO3HMH, KAaTaliu3aTop B MHIIEBOM
MIPOMBITIICHHOCTH.

[Tomudocharel  ManoTokcuyHbl. TokcuuHOCTH — MonudochaToB  OOBACHAETCS HMX
CIOCOOHOCTBI0 K 00pa30BaHUIO0 KOMIUJIEKCOB C OMOJIOTHYECKH BaKHBIMH MOHAMH, OCOOCHHO C
KaJIbIIHEM.

Ycemanosnennoe oonycmumoe ocmamounoe Koauvecmeo noaugocpamos 6 6o0e
XO3ALICMBEHHO-NUMbEBO20 HASHAYEHUs cocmagnsiem 3,5 me/om® (numumupyrowusi nokasamens
8PEOHOCMU — OP2AHOIeNMUYECKULL).

Buvinonnenue usmepenuii.

K 50 ma nmpo6sl uccneayemMoil Boabl mpubasisitor 1 mi MonubaaTa aMMOHMS, depes3 S
MUHYT J00aBISIIOT 4 Karuid pacTBopa onoBa. Uepes 15 MUHYT U3MEPSAIOT ONTHYECKYIO TUIOTHOCTh
MIOJIy4YEHHOTO PacTBOpa NpH JJIMHE BOJHBI 690 HM IO OTHOLIEHHIO K XOJOCTOMY DPacTBOpY.
Xo0JI0CTON PacTBOp FOTOBUTCS HA TUCTHILIMPOBAHHOW BOJE C JOOABICHHEM COOTBETCTBYIOIINX
PEaKTHUBOB.

Cozneprxanne GocaT-HOHOB B MI/IM° HAXOJIAT [0 TPALYUPOBOYHOMY TPaduKYy.

Ilocmpoenue epadyupoeounozo epaghuxa.

J171s TOCTpOEHUS TPAAYUPOBOYHOTO Irpadrika B MEPHBIX Konbax o0beMoM 50 MIT TOTOBST
00pa3Ihl IS TPaIyHPOBKH C MacCOBOM KoHIeHTparuel Gocdar-uonos ot 0,5 10 1,0 M/, Jst
ATOr0 UCHONB3YIOT paboumii pacTBop ¢ KoHieHTpaiued ¢ocdaroB 0,01 mMr B 1 mummmmutpe.
CocTaB 1 KOJIMYECTBO 00Pa31oB sl TPAAYUPOBKH MPUBEICHBI B TAOJIHIIE.
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Ne ko005l
O0beM paboyero pacTBopa, Mil 2,5 3,0 3,5 4.0 45 50
Konnenrpanus ¢pocdaro B rpagyupoBou- | 0 05 |06 0,7 0,8 0,9 1,0
HBIX PacTBOPAx, MI/J

J1, onTHyecKas INIOTHOCTh PacTBOpa

o

Hcnonb3yst MOy4eHHBIE 3HAYCHHSI, CTPOST TPalyHPOBOYHBIA rpaduK: MO OCH OPJAUHAT
OTKJIAJIBIBAIOT 3HAYCHHE ONTHYECKOHN IUIOTHOCTH, MO OCH abCUUCC — BEJIMYMHY KOHIEHTPALUU
oOpa3siia, Mr/i.

Oopabomka pe3ynbmamos usmepeHuil.

Counepsxatne Gochar-nHoHOB (MI/aM°) PaCCUHTHIBAIOT 1O HOPMYIIE:

Y= C-50 ’
\%
rie C — koHueHTparws pocdar-HoHOB, HAlACHHAS 110 'PaLyHpPOBOYHOMY TpaduKy, MI/ cM°,
50 — 00BeMm, 10 KoToporo OblIa pazdaBieHa Mpooda,
V — 00beM npoObI, B3SATHIN JJIs1 aHAIH3A, oM.

JABOPATOPHASA PABOTA Nel6
((OpFaHOJIeHTI/ILIGCKaSI OIICHKA BOAbLI»
eab padoThI: OLIEHKA SKOJOTMYECKOI0 COCTOSIHUS BOJIbI ITO BEJIMUYMHAM OINPEIETIIEMbIX
ToKa3aTeJieit.
MeTtoanuyeckue yKasaHHsl.

OpranonenTuyeckas OIIEHKa KauecTBa BOJAbl — oOs3aTenbHAas HayallbHas MpoIeaypa
CaHUTAPHO-XUMHUYECKOT'O KOHTPOJS BOJBI, KOTOpas MPUHOCUT MHOTO MPSMOW M KOCBEHHOH
nH(pOpMaIMK O COCTaBE BOJBI U MOXKET OBITh MPOBEEHA OBICTPO U 0€3 KaKUX-THMO0 MPHOOPOB.
HeynoBieTBOpUTEILHBIE OPTAHOJICITHICCKUE XAPAKTEPUCTHKH KOCBEHHO CBHJICTEIBCTBYIOT O
3arpsi3HEHUU BOJIBIL.

Ha npaBuiabHOCTh MOMYYEHHBIX PE3YJIbTAaTOB aHAJIM30B BIMSIOT CIIOCOO 0TOOpa MpoObI
BO/ABI M ycioBus e€ xpaHeHus. [Ipoba momxkHa OBITH OTOOpaHa B YHCTYIOCTEKISIHHYIO WM
MTACTMACCOBYIO OyTHUTh 00bEMOM He MeHee 0,5 1. OnpeneNsroT Ka4ecTBO BOJIbI, OTOUPAst TPOOBI
B BOJJOEMAax, HA OUMCTHBIX COOPYXKEHHSX, B PACIIPEACTUTENLHON CETH BOJIONPOBOIHOMN JTMHUU U
T.JI.

K umcny opraHonentuyeckux TOKa3zaTeleld OTHOCITCS Te€ TMapaMmeTphl, KOTOPbhIE

OTIpeNeNAI0T e€ TOTPEeOMTEIhCKHE CBOWCTBA, T.€. T€ CBOWMCTBA, KOTOPBIE HEMOCPEICTBEHHO
BIIUSIIOT Ha OpPTraHbl YyBCTB UeloBeka (00OHIHHE, OCsI3aHueE,
3peHue).
CymiecTByeT 1eNblii TMepeueHb MOKa3aTeneil, Mo KOTOPBIM ONpeaeNseTcs KadecTBO BOIBI:
Temneparypa, pH, meEmo4HOCTh, ColepKaHNe OPTaHWYECKUX M HEOPTraHWYECKHX BEIIECTB, HX
COCTaB, KOHIIEHTpalUs, XKECTKOCTh, OKHUCIAEMOCTh M Jp. llepedeHp O3TuUX mMoOKazaTenei
WU3MEHSETCS B 3aBHCHMOCTH OT TOTO, JUII KaKWX IeJield OyIeT MCIoJIb30BaHa BoJia (TUTHEBBIX,
XO03MCTBEHHO-OBITOBBIX H T.II.).

OCHOBHBIMH OPTaHOJECHTHYSCKUMH TTOKA3aTEIIIMU, KOTOPBIC OIPEICISIOTCS JIJIS BOJIBI BHE
3aBUCHMOCTH OT IIeNiel €€ MPUMEHEHHs], SIBIISIOTCS 3amax, BKYC, IIBETHOCTh, MyTHOCTh. Hanbouee
3HAYUMBIC U3 ITHX MTapaMeTPOB — 3amax U BKYC.

Yacrs 1.
«OINIPEJEJIEHUE ITPO3PAYHOCTU
N MYTHOCTHU BO/JIbI»
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[Tpo3payHOCT, M MYTHOCTH BOABI OOYCJIOBJEHBI NPUCYTCTBUEM B HEH MeXaHHMUYECKUX
B3BELLICHHBIX YaCTHULL (IJIMHBI, IIECKA, [I0YBbI, WJIA, PACTUTEIbHBIX 1 )KUBOTHBIX OCTATKOB), a TAKXKE
HEPaCTBOPEHHBIX U KOJUIOUIHBIX BEIIECTB OPraHMYECKOr0 U HEOPTAHUYECKOT 0 IIPOUCX 0K ICHHUS.

IIpo3pauHoCTh BOABI:
[Tpo3pa4HOCTh OMPENESIIOT HECKOTBKUMU METOAMHU:
1. MeTomoM IMIIMHIIPA;
2. METOIIOM JINCKA;
3. METOIOM KOJbIA.

A)METOJ NWJINHIPA NIPUMEHSETCS 111 OLEHKH MEXAHUYECKUX U XUMUUYECKHUX ITpUMeEcei B
1a00pPaTOPHBIX YCIOBUSX.

I[IpuHUUN MeTOaAa OCHOBAaH HA BH3yalbHOW oOleHKe mpudra B 3,5 MM B CTOJOWUKE BOJBI
OTOOpaHHOM MPOOBHI.

Mertoauka omnpeaenenus. [IpoGa Boxabl TiarenbHO B30anThIBaeTca. MepHbIM LUIMHAD
MOMEIAETCsl Ha MJIACTUHY CO MIPU(TOM U 3aMOIHIeTCS BOJAOU JI0 TEX MOp, OKa TEKCT MepecTaeT
OBITh YUTAEMBIM. 3aTEM 3aMepPSIETCSl BBICOTA BOJHOTO CTOJIOA.

Bopa cunTaercst uncToi, ecinu OyKBBI OTUETIIMBO BUIHBI P BhicoTe 50 cMm 1 Goree.

[Tonydyaemble pe3ynpTaThl MEPEBOAAT Ha MoOKazaHusa o wmpudty.(tabnuma 1.) JlanHbIe
3aKO0CAT B XKypHall

B) METO/J KOJIBIIAIpUMEHSAETCS JJi1 OLEHKHM IPO3PAYHOCTH BOJBI B IIOJIEBBIX U
1a00paTOPHBIX YCIOBUSAX. M3roraBimMBaeTcsi MPOBOJOYHOE KOJBIO auamerpoMm 1-1,5 cMm u
OITyCKaeTcsl Ha THO UWiIuHIApa eMKocThio 500 My, BiMBaercs mpoda BOABI 0 TEX MOp, MOKa
KOHTYpPBI KOJIbIIA CTAHYT HEBUAUMBIMU. JIMHENKON 3aMepstOT BBICOTY BOABI B cM. [lomydyaemble
pe3yNbTaThl IEPEBOAT Ha MMOKa3aHus 1o mpudTy.(Tadnuma 1.) JlaHHbIe 3aHOCAT B KypHAJL.

B) METOJ JMCKAWNCIOJb3YyeTCsS ISl ONpPENETeHUsl MPO3PavyHOCTU B MOJIEBBIX YCIOBUSX.
bepercst Oenbiii quck quamerpom 20 cM M IpU MOMOLIM BEPEBKH OITYCKAETCsl B BOAY Ha INyOUHY
BUIUMOCTHU. Bosa cuntaercs 4ucToil, eciu JUCK BUEH Ha IiiyOuHe He MeHee 60 cM.

IpuHnun Metoaa onpeaeaeHuss MyTHOCTH BOJbI:

OcHoBaH Ha BU3yaJbHOM OIIEHKE CTENEHH OCBETJICHMSI BOJBI U XapakTepa 00pa30oBaBIIETOCS
ocajKa.

Boinosinenue padorsi: [IpoOy Boabl TIIaTeIhbHO B30ANTHIBAIOT M 3aUBAIOT B MEPHBIN
WIMHJP BbIcoTOM 30 €M . OTCTaMBalOT BOJAY B T€UEHUE 5 MUHYT NPU KOMHATHOW TeMIieparype.
Onenky nokasaress ONpeAessoT Mo CIEAYIOUIEH Kae:

Ixana myTHOCTH:

1. OcBetnenne He 3aMeTHO -5 Oamt
2. Cnaboe -4 Gann
3. CunsHoe -3 Oamt
4. TlIpozpaynoe -2 Gamn

LIIKAJIA OCAZTKA

Xapakrep : Crenens :
1. XnonneBUIHbBII 1. HesnaunrenbHbIH
2. Unucterid 2. Cia0Opb1it
3. Ilecuansri 3. Bonbmoii
4. Cepniit 4. OyeHpb OOMBIION
5. Bypyrit
6. YepHsrit
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Mexny npo3pavyHOCTbIO U MYTHOCTBIO CYHIECTBYET OIpENEICHHAsI 3aBUCUMOCTb. 3Has
BEJIMYMHY NPO3PAYHOCTH, MOKHO CIENIaTh IepepacueT Ha MyTHOCTb.(Tab.1.).

Ta6ymma 1. [Toka3zaTean mpo3pavyHOCTH U MYTHOCTH BOJIbI

[Ipo3payHocTsb, MytHocts, [[Ipo3paunocts, | MyTtHOCTB, (IIpo3paynocts,| MyTHOCTS,

cM MT/JT cM MT/J1 cM MI/J1
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 44,5 36 254
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.

OIIPEJAEJIEHUE IBETHOCTHU U 3AITAXA BO/bI

IIBeTHOCTH BOADI
LiBeTHOCTB - 1TOKA3aTENb KaueCTBa BOJIbl, XapaAKTEPU3 YOI HHTEHCUBHOCTHEE OKPACKH.
CrouHbIC BOJIbI HEKOTOPBIX NpEeaIPUATHI TaKKe MOTYT C03J1aBaTh
IIOBOJII)HOI/IHTGHCI/IBHYIO OKpaCKy BOIHbI. BI)ICOKaFI IIBCTHOCTH SBJISICTCA TpeBO)KHBIMHpI/IBHaKOM,
CBUJIETENHCTBYIOIIUM O HEOJIAronoayqrH BOJIBL.
Cy1iecTBeHHOE BIUSHUE HA ATy TPYIITY MOKa3aTeleld KayecTBa BOJIBI OKa3bIBAIOT
MPUCYTCTBHE B HEW TYMUHOBBIX M TyOUJIbHBIX BEIIECTB, OETKOB, )KUPOB, OPTaHUIECKHIX
KHUCJIIOT U )prrnx COGHHHGHHﬁ, BXOIAIINX B COCTAB XUBOTHBIX U paCTI/ITeJ'II)HBIX OpFaHI/ISMOB
U ABJISIOIIMXCS MX MPOIYKTAMHM KU3HEAECATEIBHOCTH WM pacnaja.

Oxpacka BOJIbI, €€ BKYC U 3allaX BBI3BIBAIOTCS TAK)KE MIPUCYTCTBUEM COSAMHCHUM Keesa,
MapraHiia v Ip. MUHEPaTbHBIX COJIEH.
OnpenesieHne UBETHOCTH NMUTHLeBOW BOAbI. [[pHHIMII METOJa OCHOBaH Ha BU3YaJbHOU
orienke okpacku 10-12 cm cronbGuka BoAbI.
Boinosinenue padorsl.
Yuctyro npoOupKy HarmonHsoT Bojoi 10 10-12 cM u cMOTpAT cBepXy Ha Genom QoHe.

IIIxana oneHku:
OecrBeTHast
ciabo-kenTas;
CBETJIO-KeINTast
WHTEHCHBHO-)KENTas;
KOpUYHEBast
KPacHO-KOpUYHEBas
roxy0as;
3€JIeHOBATO-TOy0ast
CHpEeHeBast
0. posoBas

RoOoo~NoOarwNME
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11. 3enenas
3anax Boabl

3anax. BbI3bIBalOT JIeTyune MaxXHyIUE BELIECTBA. 3allax BOJABIXapPAKTEPU3YETCS BUIAMU
Y MHTEHCHUBHOCTBIO 3amaxa. Ha 3anmax Bojbl OKa3bIBalOTBIMSIHUE COCTAB PACTBOPEHHBIX BEILIECTB,
TeMmueparypa, 3Hadenus pH u np.

Bkyc Boabl omnpenensercs pacTBOPEHHBIMA B HEM BELIECTBAMU OpPraHUYECKOIOH
HEOPraHUYECKOT0 MPOUCXOXKICHUSA U Pa3IM4aeTcs M0 XapaKTepy MMHTEHCUBHOCTH. Pasnnuaror
YEeThIPE OCHOBHBIX BHJA BKyCa: COJIEHBIM, KUCIBIA,FOPBKMN U clagkuil. Bee npyrue Buisl
BKYCOBBIX OLIYIIEHUH HAa3bIBAIOTCSIPUBKYCAMH (ILEIOYHOM, BXKYIINN, METAIIIMUECKUH U Ap.)

XHWMHYECKU YHMCTas BOJa COBEPIICHHO JIMILIEHA BKyca U 3anaxa. OHaKko BIPUPOJIE TaKas
BOJIa HE BCTPEYAETCS — OHA BCETIa COAEPKUT B CBOEM COCTaBEPACTBOPEHHBIE BemecTBa. [1o Mepe
pocTa KOHUEHTPALMU HEOPTaHUYECKUX MOPTaHNYECKUX BEILECTB BOAA HAYMHAET IPUHUMATh TOT
WIY MHOM NMPUBKYC W/Win3amnax.

OCHOBHBIMU IPUYMHAMH BO3ZHUKHOBEHUS 3aI1aXxa U MIPUBKYCa B BOACABIIIOTCS:

* cHUOWuUe pacmenus (BOAOPOCIN U BOJHBIE PACTEHUS B IIPOLIECCE THUCHUS

MOTYT BbI3bIBaTh PHIOHBIH, TPABSIHOM, THUIIOCTHBIN 3amax BObl);

* 2puUOKU U nieceHdb (3TU MUKPOOPTaHU3MbI BbI3bIBalOT BOSHUKHOBEHHE

IUIECHEBOIO, 3€MJIUCTOTO WJIM 3aTXJIOrO 3alaxa M IPHUBKYCa, YTO INPOUCXOIUTIPH HMX
Pa3sMHOXKEHUHU B MECTaX 3acTOsl BOJbI U TaM, IIe BOJIa MOXKETHArpeBaThcs);

* dicenezucmole U ceprucmule bakmepuu (BbIICISIOT IPOTYKTHI

KHU3HEJIEATEIbHOCTH, KOTOPbIE CO3/1al0T HENPHUATHBIN 3amax);

* Jiceneso, mapaaney, meowb, Yyunk (MPUAAIOT XapaKTePHbIA PE3KUN PUBKYC);

. NOBapeHHAs. conb (mpu BBICOKHMX KOHLEHTPaLUAX IIPUBOJUT
KBO3HMKHOBEHHMIOCOJIOHOBATOIO, @ 3aTEM U PE3KO COJIEHOrO BKYCa);

* npombviuLienHble 0mxo0bl (MOTYT BbI3BaTh CHJIbHBINM JIEKAPCTBEHHBIH MIMXUMHUYECKHUM
3amax BOJIbI);

* xn0puposanue 600bl (CIIOCOOCTBYET MOSIBICHMIO 3allaxa U IMPHUBKYCA «XJIOPKUMIPU
NIEPEJO3UPOBKE, & TAKXKE IPU B3aUMOJEHUCTBUU XJIOpA C Pa3IMYHBIMUPACTBOPEHHBIMU B BOJE
BEIIECCTBAMM ).

IIpuaomn meroga. 3amax OIEHMBAETCA MO OPraHOJIENTHYECKUM BIEUATIEHUSM 0€3
IpeIBApUTENBLHON WK C MpeABapUTENbHON 00paboTKoN MpoObl. UHTEHCMBHOCTD Olpenesercs
pa30aBiIeHMEM MCIBITBIBAEMOM BOJBI JIO OPraHOJENTHYECKOro ucyesHoBeHus. [Ipu Hamuumm
MHTEHCUBHOTIO 3araxa npoOy BOJbl pa30aBIIsitoT BOI0M 0e3 3amaxa J10 pa3Iu4HbIX KOHLEHTpALUl
(B 2 paza, B 5, B 10 1 T.1.). B cepun pa3zbaBieHHbIX MPOO YCTaHABIMBAIOT 3alax, ONHCHIBAIOT
pasBelieHuEe, TP KOTOPOM OH HCYe3aeT. XapaKTep 3araxa OLeHUBaeTcs Mo 5 0anbHOM cUCTEME.

BoinosiHenune padoTsbl.
3amax ompenensiercs npu temmneparype 20° u 60° C. B xonby emkoctbio 250-300 Mt
HanuBatoT 100 mi1 BoJibl 0TOOpaHHOI POOBI, 3aKPHIBAIOT MPOOKON U THIATENBHO MEPEMELINBAIOT
BpAIaTeIIbHBIM JIBUKCHUEM B TeUeHUe 1 MUHYTHI. 3aTeM OIpPEACISIOT BU] 3amaxa (Tadi. 2) U ero
UHTEHCUBHOCTH (Tab1. 3). Pe3ynabTaThl 3alMCHIBAlOTCS B KypHAJ.
Ecnu MHTEHCUBHOCTH 3a1axa Tpy/AHO YCTaHOBUTh, TO IPOOY HarpeBaroT Ha BO/ASHOM OaHe npu
temreparype 60°C v onpeaensioT BUI U €r0 HHTEHCHBHOCTH (Tabiuna 2 u 3).

Tabnuna 2. Knnaccudukanus 3anaxa BoJabl

BUI3ATIAXA
MCTOYHMKU TTPOMCXOXJIEHUSA

1. ApomatHsIit kaMm(popa, rBO3/IMKa, TIUMOH, JIaBaH/a

2. OrypeuHslit

3. LIBeTouHbIi

4. YrneBoJopoJHbIN He(TEeNPOTyKThI
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5. JIekapCTBEHHBIN

¢benon u nogopopm

6. CepHHCTBIN

CEepOBOJIOPOT

7. HaBo3HBIHA

8. TpaBstHUCTBII

JIC)KaJiasa TpaBa

9. 3arxubli

npceromiasa cojiomMa

10. OBouHoOMI

KOpPHH OBOLIEH

11. 'austoCcTHBIA

3aCTOABIIMEC CTOYHBIC BOJBI

12. BonoTHbIH

13. Pr10OHbII

14. XnopHsbrit CBOOOTHBIH XJIOP

15. 3emmucThIi ChIpast 3eMJIst

16.HeonpeneneHHbIit

17. Xumudeckuit MIPOMBIIICHHBIE CTOYHBIC BOJIBI
18. ITnecuenoii CBIPO¥ MOBAI
19. TopdsHoii Topdh

20. AMMHa4YHBII

21.JlexapcTBEHHBIM

Taoauna 3. HHIkana oeHKH MHTEHCUBHOCTH 3a11aXa BOAbI

HNutencuBHOC
Th 3ar1axa, XapakTepucTuKa [TposiBieHue 3amnaxa
Oan
1 3amax He OIylIaeTcs OTCYTCTBHE OILYTUMOTO 3amaxa
5 OUCHE ClIABLII 3anax cpasy He OIIYIIAeTCs, HO 0OHAPYKUBAETCS
TIPH TIIATEIHHOM HCCIIeI0OBaHUM(TIPU HATPEBAHUN)
3 cradbIi 3anax 3ameydaercsi, €Ciu 00paTUTh Ha HETO
BHUMAaHUE
3aMeTHBIN 3amax JIerko 3aMe4aeTcs U BbI3bIBAET
HEO0JIOOPUTENIbHBIN OT3bIB O BOJIE
4 OTYETJIUBBIN 3amnax oOpariaer Ha ce0st BHUMaHHE U 3aCTaBIIseT
BO3CPKATHCA OT NMUTHA
5 OueHb CUITBbHBIN 3amax HacTOJBKO CHIIbHBIN, UTO JIeNIaeT BOY
HerHFOI[HOﬁ JJIA IINThA

JIABOPATOPHAS PABOTA Nel7
«Omnpenenenue XIIK B Bome»
Iean padorel- onpenenuts conepxkanue XIIK B Boze.
MeToanyeckue ykazaHus.

CylHoCTh MeToAa 3aKkiroydaeTcs B 00pabOTKe MpoObl BOABI CEpHOM KHUCIOTOW U
OuxpomMaTroM Kajus NpU 3aJaHHOW TeMmIepaType B MpPHUCYICTBUM cyibdaTa cepebpa —
Karajau3aTopa okucieHus, u cyiabpara pryru (II), ucmonbzyemoro nnsi CHUXKEHHUS BIMSHUS
XJIOpUI0B, U omnpeneneHuu 3HadeHud XIIK B 3amaHHOM Juana3oHe KOHLEHTpAaLUW IyTeM
U3MEpPEHUsS] ONTUYECKOW IMJIOTHOCTH HCCIENyeMOro pacTBOpa IpU 3aJaHHOM 3HAYEHUU JUTMHBI
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BOJIHBI C UCIOJb30BaHUEM I'PaAyUPOBOYHOM 3aBUCHUMOCTH ONTHYECKOM IUIOTHOCTH PAacTBOpa OT
3HaueHus XIIK.

Suauenua XIIK B nuamaszone ot 10 o 160 MFO/,I[M3 BKJIIOUUTEJIBHO OINPEIETSIOT MyTeM
M3MEPEHUS ONTUYECKON INIOTHOCTU pacTBOpa IIpH JUIMHE BOJIHBI (440 + 20) HM.

Suauenua XIIK B muama3zone ot 80 go 800 MFO/I[M3 BKJIIOUUTEJIBHO OINPEICTSAIOT MyTeM
M3MEPEHUS ONTUYECKON IUIOTHOCTU pacTBOpa Ipu JuyiMHE BoIHbI (600 + 20) HM.

Suauenua XIIK B numamazone or 80 mo 160 MFO/L[M3 BKJIIOUUTEIIBHO JOMYCKAETCs
onpenensaTh Kak npu amuHe BoyHbl (440 + 20) uM, Tak u npu JuuHe BosiHbI (600 + 20) HM.

CpencrBa u3mepeHnii, BCIOMOraTejbHoe 000py/10BaHHe, PeAKTHBbI, MATEPHAJIbI

dotomeTp, criekTpodoToMeTp Win GOTOMETPUUYECKUI aHATM3aTOP (Aajiee — aHaIMu3aTop),
CHAOXXEHHBINM afanTepoM Jil U3MEPEHHI ONTHYECKON MIIOTHOCTH BOJBI U BOJHBIX PacTBOPOB,
HEMOCPEACTBEHHO HAaXOIAIIMXCS B PEaKIIMOHHBIX COCYAax, B AuanazoHe A BosH oT 400 o 700
HM.

PeakunonHbie cocyapl M3 TEPMOCTOMKOrO cTekja (MPOOUMPKU C 3aBUHUYMBAIOIIMMUCS
KPBIIIKaMHA BMECTUMOCTBIO OoT 10 1o 15 CM3), MpeHa3HauYeHHbIC ISl 00paboTKku mpoOd BOIBI U
M3MEPEHHI ONTHYECKOH TUIOTHOCTHU BOJIbI U BOJAHBIX PACTBOPOB.

HarpeBarenbHblii  O0K  (TEpMOpEakTOp), NpeIHA3HAYEHHBIH 11  HarpeBaHUs
PEaKIMOHHBIX  COCYAOB, OOECIeUYMBAIOMIMKA  MOAJEpKaHuE TeMIepaTypbl  COJEPKUMOTO
peakiuoHHbIX cocyaoB (150 +5) °C.

[lepememmBaroiiee yCTpOHCTBO, HANpUMEpP MarHUTHas MeUlalika, AKCUKATOp WIH
yIbTPa3ByKOBasi BaHHA.

Bechl maboparopable, KoJIOBI MEpHBIE BMecTUMOCTRIO 25,50,1000 CMS, UUJTUHAPHI MEPHBIE,
CTaKaHbI XHMHYECKHE TepMOCTOliKie BMecTumocTbio 1000 em®, numerku rpagyupoBanHeie ; Boga
muctwuipoBanHast. Kucnmora cepras. Cynedar pryra  (II). Cymedar cepebpa. Kammii
JBYXPOMOBOKUCIIBIN (Ouxpomar kanus). bymara ¢punbrpoBanbhas gabopaTtopHasi.

IMopsinok nmpoBeaeHus U3MePeHH i

OAHOBPEMEHHO AHATU3UPYIOT HE MEHEE JBYX aJMKBOTHBIX HOpPLUUN MPOOBl BOJIBI
(mapamnenbHbie MpoObl). O0BeM OTOMpaeMoOl aTMKBOTHOW MOPIUH TPOOBI BOABI — 2 e,
HomyckaeTcst yBenuueHue oobema mpoosl BObI 10 4 oM’

3anoiHA0T peaKLIMOHHBIE COCY/Ibl PEAr€HTOM.

[IpoBOmAT BH3yalmbHBIH OCMOTP PEAKUHOHHBIX COCYAOB M MX coxaepxkumoro. Ilpum
OoOHapy>KeHHH B COCYJe TPELINH, TOBPEKIACHUI JII0O0r0 THUIA UM MPU3HAKOB 3€JIEHOW OKpacKu
pacTBOpa, peaklIMOHHBIN COCY/l HE UCTIOIB3YIOT.

Bxurouarot HarpeBaTenbHbIN 010K, HarpeBatoT ero 10 150 °C u BbLAEPKUBAIOT MPU ITOM
Temneparype He meHee 10 MuH.

CHHMaIOT KpBILIKY C PEAKIIMOHHOTO COCYZAA M Cpa3y K€ BHOCAT B HEro J03aTOPOM HWIIN
MEpPHOM MHUIETKOH TMpo0y BOJBI, MpPU HEOOXOAMMOCTH NPEIBAPUTENBHO  TIIATEIBHO
repeMenIaHHOM.

Ha peakuuoHHBIH cOCyJ TJIOTHO HAaBUHYMBAIOT KPBINIKY M TEPEMENIUBAIOT €Tro
COJIEP/)KMMOE, OCTOPOYKHO IEpEBOpavYMBasi HECKOJIBKO pa3. BrITHparOT BHEIIHIOW MOBEPXHOCTh
peaKkIMOHHOTO cocyna (uiIbTpoBalbHON Oymaroi. IlomemaroT peakuMOHHBIH COCyd B
HarpeBaTelbHbIN 0JI0K U BbliepkuBatoT B TeueHue (120 + 10) muH.

OCTOpOKHO, HApUMEp CIeUaTbHBIMU 3aXBaTaMU, BBIHUMAIOT PEAKIIMOHHBIE COCYAbl U3
HArpeBaTeIbHOTO OJI0Ka U OXJIKIAOT NP KOMHATHOM TEMIepaType 10 TeMIEpaTyphl HE BBIIIE
60 °C. [lepeMemIMBarOT CONEPKUMOE, MTEPEBOPAUYNBAS PEAKIIMOHHBIE COCY/Ibl. 3aTEM OXJIAXKIAI0T
pPEaKIMOHHBIE COCYIbl A0 KOMHATHOM TeMmIeparypbl. PeakIMOHHBIE COCyAbl, B KOTOPBIX
MPOU30IUIO BU3YAJIbHO 3aMETHOE YyMEHbIIEHHE O0BbeMa COJEPKUMOro, Al HU3MEpEeHUN He
UCTIOJIB3YIOT. AHAIN3 MTPOOBI BOJBI B 3TOM CIIy4ae MOBTOPSIOT.

Ecnu pactBop mocine oxiaxkIeHHs MpO3padeH, TO H3MEPSAI0T ONTHYECKYIO IJIOTHOCTh
poObI BOAIbI ITpU paboueid anmuHe BoiHbI 440 HM, Hcnonb3ys peareHt, uin npu 600 HM, HCTONb3YA
peareHr.
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Ecan pacTtBOp MyTHBIM, TO €My AAalOT OTCTOSITHCSA, 3aT€M H3MEPSIOT €ro ONTUYECKYIO
IJIOTHOCTh KaK OMMCaHO BbIlIe. Eciy mocie oTcranBaHus pacTBOpP OCTAE€TCS MYTHBIM, TO aHAIHU3
poOBI BO/IBI IOBTOPSIIOT, IIPEIBAPUTENILHO pa30aBUB €€ IUCTUINIMPOBAHHOMN BOJIOM.

O0padoTka pe3yabTaTOB U3MepPeHuit

1o 3HaUeHNIO0 ONTHYECKOM TUIOTHOCTU PACTBOPA, I KaXKJOW aTMKBOTHON MOPIIUH MPOObI
BOJIbl, UCIIOJIb3YS TPALyUPOBOYHYIO 3aBUCUMOCTD , onpeneisatoT 3Hayenue XIIK.

Ecnu 3nauenme XIIK BBIXOOWUT 3a mpenenbl Iuana3zoHa MOCTPOCHUS T'PalyHpPOBOYHOM
3aBUCHUMOCTH, TO UCIBITAHUS MMOBTOPSIOT TMO0 pa3daBuB NMpoOy AUCTUIUTMPOBAHHON BOAOH, JTHOO
HCITONIB3YS peareHT Il paboThl ¢ APYruM auamna3zoHoM 3HadeHui XITK.

Ecnu mpo6a Boapl moaBepraiach B Mpolecce U3MEPEHUH pa30aBIeHUIO, TO TMOIYYEHHOE
3nauenune XIIK ymHoxarot Ha ko3 duueHT pazdoasieHus npoosl BoAbl Ky, KOTOPHI BEIYUCIIAIOT
o ¢popmye

v (1)

=_P
Kp Va,

rae Vp — 00beM mpoObl BOABI MOCHE pa30aBieHUs, CM3;
Va— 00beM aJIMKBOTHOM MOPITUU TPOOBI BOJIBI 10 pa30aBlICHHUS, oM’
3a pe3ynbTaT U3MEPCHHSI IPUHUMAIOT CpeaHeapu(hMETHICCKOe 3HAYCHIE HE MEHEE JIBYX
napauieabHbix onpeneneHuid XITK npo6sr BoabiX, MFO/,I[Mg, IIPY BBITIOJTHEHUH YCIIOBUS

Xnax — Ximin <0,01 X, (2)

rae Xrax — MakcumanbHoe 3HadeHue XIIK w3 1ByX mnapamienbHbIX OINpeenieHuil |,
MFO/,I[Mg;

Xmin — muHuManbHOe 3HaueHne XI1K u3 aAByx mapauienbHbIX OnpeeeHui , MrO/;IM3;

I'— OTHOCHTEIIbHOE 3HaUeHHUe Tpejiesia MOBTOPSIeMOCTH 1o Tabnue 1, %.

JIABOPATOPHAS PABOTA Nel8
«Omnpenenenue coaepxanus xpoma (V1) B Boge»
Iean padoTsl — onpenenuth coaepxkanue xpoma (V1) B Boze.
MeTtoauyeckue ykazaHus.

Merton onpenenenust xpoma (VI) ocHOBaH Ha U3MEPEHUH CBETOIOIIOIIEHUS B JUara3oHe
JutnH BosiH oT 540 10 550 HM okpaleHHOro (KpacHO-(HOJIETOBOr0) KOMILIEKCHOT'O COEMHEHUS,
oOpasyromierocsi B pe3ynbrare peakuuu 1,5-mudenmikapbazuga ¢ OuxpomMaT-MOHAMH TPOOBI
aHaTM3UpyeMoil BOJIbI B KUCIION cpenie M omnpenesneHun xpoma (VI) mo 3Ha4eHUI0 oNTHYEeCcKOi
IUIOTHOCTHU PacTBOpA.

[Tpu onpeenennu xpoma (V1) Memiaroriee BIUsSHAE OKa3bIBAIOT:

- skene3o (III) mpm conepxanum cBbime 1 mr/nv®. BrnsiHne kenesa YCTPaHAIOT
no6aBieHreM opToPoCcPHOPHON KUCITOTHI;

- BBICOKOE COJIEpYKaHHUE COJIEW KaJbLUs, KOTOPbIE IIPU HCIOJb30BAaHUU CEPHOM KHMCIIOTHI
B XOJIE OIpe/eeHMs aloT MOMYTHEHHE, BBI3BAHHOE BBIJIEIEHHEM cyib(dara. B sToM ciydae
PEKOMEHIYETCSI BMECTO CEPHOM KMCIIOTHI IPUMEHSATH TPUXJIOPYKCYCHYIO KHCIIOTY;

- TPUCYTCTBYIOIIME BOCCTAHOBUTENH, Hampumep cyiabdurel, xenezo (II), muorue
OpraHWYECKHEe BEIIeCTBa MPUBOAIAT K BoccraHoBieHuto xpoma (VI) mo xpoma (III) mpum
MOJIKMCIIEHUH MPOOBI B X0J1€ aHAJIN3A.

Jlpyrue BeliecTBa B TEX KOHIEHTPALMAX, KOTOPbIE PEAJbHO NMPUCYTCTBYIOT B IMUTHEBBIX
BOJaX U BOJAX IOBEPXHOCTHBIX W IMOJ3EMHBIX MCTOYHHUKOB MHUTHEBOTO BOJOCHAOKEHMS,
MEIIAIOIIEr0 BIUSHUSA HE OKa3bIBAIOT.

CpencrBa u3MepeHuii, BcoMorare/jibHoe 000py/10BaHHe, peaKTHBbI, MATEPUAJIbI:

®orometp, cnekTpodoToMeTp, POTOIIEKTPOKOIOPUMETP, BECHI J1TaOOPATOPHBIE,TUIIETKH,
MUINETKU TPagyupOBaHHbIe, KOJIObI MEPHBIE, IIMJIMHIPHI MEPHBIE.
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Kucnora cepnas, kucinora a3oTHas, HATpusi TUAPOKCUA, 1,5-nudenmnkapdba3um, Kuciora
optodochopHas, aMMOHHI HaJCEPHOKUCIBIH, cepedpo a30THOKKCIIOE, BOJA TUCTHIUIMPOBAHHAS,
aIleTOH.

CpencTBa u3MepeHuii, BCoMorarejibHoe 000py/10BaHHe, PeaKTHBbI, MATEPHAJIBI:
doromerp, cneKTpodoToMeTp, (POTOIIEKTPOKOIOPUMETP, BECHI J1aOOpATOPHBIC, TUTIETKH,
NUMNETKU TpagyupoBaHHbIC, KOJIOBl MEpHbIC, NMIMHIPHI MEpPHBIC, 3JIEKTPOIUIMTKA,KOJIOBI
KOHUYECKHE IJIOCKOJOHHbIE TEPMOCTOMKHE,BOPOHKHU JIAOOpPATOPHbBIE,CTAKaHbl TEPMOCTONKHE,
Kucnora cepHas, kuciora a3oTHas, HaTpus TUAPOKcua, 1,5-mudenunkapbazuj, Kuciora
oprodochopHas, aMMOHUIT HaJICEPHOKHCIIBIN, cepeOpo a30THOKHUCIIOE, BOJIa AUCTUIUIMPOBAHHAS,
alleTOH.
IIpuroroBJieHHEe rPayMPOBOYHBIX PACTBOPOB /1Jisi onpeneiaeHus xpoma (V1)

B Bocemb MepHBIX kK010 BMecTMOCTRIO 100 cM° BHOCAT 0,5:1,0; 2,0; 4,0;: 6,0; 8,0; 10,0 oM’
pactBopa xpoma (V1) maccoBoii KOHIEHTpAIUH 5 mr/av’, B onHy koa0y pacteop xpoma (V1)
He BHOCST, H JIOBOJAT KaKIyI0 KOOy JUCTHILIHPOBAHHO#M Bo0# 10 50 - 80 cM®. 3aTeM B KaKLyio
K0J10y 100aBIISIOT:

e 1 cm® pacTBOpa cepHOI KHCIOTHI,

e 0,3 cM® KOHICHTPHPOBAHHOMN OPTOPOCHOPHOI KICIOTHI,

e 2 cM® pactBopa 1,5-mudennikap6asuia MaccoBoil KOHLGHTPAIHH 5 r/an’.

[Tocne poBOAST O METKH IUCTHWLIMPOBAHHOW BOJOW W IMEpEeMEIIMBaIOT. MaccoBas
KoHIIeHTpanus xpoma (VI) B mosyueHHBIX IpaayHpoBOYHBIX pacTBopax cocrariset 0,0; 0,025;
0,05; 0,10; 0,20; 0,30; 0,40 1 0,50 Mr/mMm’.

PacTBOp, HE comeprkaiuii XxpoMa, SIBIISIETCS XOJIOCTOM MPOOOH ISt TPayHPOBKH.

YcTaHOBI/IeHHe TPAIyHPOBOYHOM XapaKTepUCTHKH

s onpenenenus xpoma (V1) cTposT oTaenbHbIC IpaydpOBOYHbIEC XapaKTePUCTUKH. [Ipn
3TOM JUISI KaXAOH TOJIIMHBI MOTJIOMIAIONIETO CJIOS CTPOST CBOIO  T'PalyHPOBOYHYIO
XapaKTePUCTHKY.

Br1iepkuBaroT rpafydpoBOYHBIE PACTBOPHI M XOJIOCTYIO MPOOY IS TPagyHUpoOBKU 15 MUH
1ocja€ UX NMPHUTOTOBJIEHUS, MOCIE YEro He MEHee JBYX pa3 M3MEpSIOT 3HAYEHMs ONTUYECKOMH
IUIOTHOCTH K&XJOTO TPaayUpOBOYHOTO pacTBopa (B TOpsAIAKE BO3PACTaHHS MacCOBOM
KOHIIEHTPAIlMU XPOMa B TPaIyHPOBOYHOM PACTBOPE) U XOJIOCTOM MPOOKI B JUAMa30HE UIUH BOJIH
oT 540 o 550 um (540 HM - P KCIIOJIB30BAHUU CHEKTPO(OTOMETPA) B KIOBETAX C TOJIIMHOMN
norjomaromero cios ot 25 mo 40 MM, ucmonb3ys B KadecTBE pacTBOpa CpaBHEHHS
JTUCTUUTUPOBAHHYIO BOY.

IMopsinok npoBeaeHus H3MEPEeHH I

AHAIH3UPYIOT HE MEHee JBYX aIMKBOT MpoGbl anammsupyemoit Bogsl (Vi , cm),.

BeiepkuBatoT NOArOTOBIEHHBIE AJI1 U3MEPEHUI MPoObl aHAIM3UPYEMOM BOJIBI, XOJIOCTYIO
npoOy AJs ONpesieNieHns: XpoMa B TeueHHe 15 MMH 1ociie uX MOATrOTOBKH, MOCHIE Yero He MeHee
JIBYX Ppa3 U3MEpSAIOT 3HAYEHMs] ONTHYECKON IUIOTHOCTH MpOOBl aHAIM3UPYEeMOM BOJBIAs U
XOJIOCTOM MpOOBI IS OmpejAesieHus XpoMaAp B auama3oHe JuH BoaH OoT 540 mo 550 HM
(540 M - IpH KCMIOTB30BaHUK CLIEKTPO(GOTOMETPA) B KIOBETAX C TOIIIMHOMN MOTJIOMIAFOIIETO CIIO0s
oT 25 10 40 MM, HCTIOJIB3YS B KAYECTBE pACTBOPA CPAaBHEHUS JUCTHILNIMPOBAHHYIO BOAY.

Ecnu m3aMepeHHOe 3HaYeHHE ONTUYECKOH IUIOTHOCTH XOJOCTOM MPOOBI JUIs ONpeeeHHs
XpOMa CYIIECTBEHHO OTIMYAETCS OT U3MEPEHHOTO 3HAYEHUS XOJIOCTOH pOOKI TIPH MPOBEACHUT
I'PaAyUpOBKH, BBISCHSIIOT IPUYMHBI HECOOTBETCTBUS U IIPU HEOOXOAUMOCTH POBOJAT KOHTPOJIb
CTaOMIIBHOCTH TPalyHPOBOYHON XapaKTEPUCTHKH.

O0pabdoTka pe3yJbTATOB HU3MEpeHUil
3HaueHue ontuyeckoi motnocty st xpoma (V1) Ax paccuntsiBarot o gpopmyie (1)

A=A-A o

Trac As- Cpe,Z[HCapI/I(I)MeTI/I‘-ICCKOC SHAYCHUC U3 U3MCPCHHBIX 3HAYEHUH ONTHYECKOHN IIOTHOCTH
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poObI AaHATTM3UPYEMOU BOJIBI,
Ay - cpeaaeapudmMeTnueckoe 3HaYCHUE U3 U3MEPEHHBIX 3HAYCHUH ONTHYECKON TUIOTHOCTH
XOJIOCTOH MPOOBI AJIst ONIPEICTICHHUS XPOMA.

3 .
MaccoByro konueHtpanuto xpoma (V1) Co, Mr/aM’, B annksote poObI aHATTM3UPYEMOI
BOJIbI OIPEJEIIAIOT 110 COOTBETCTBYIOIIEH I'PaAyHPOBOYHON XapaKTepUCTUKE(TPalyHpOBOYHOMY

rpaduKy), Hcronk3ys 3Hadenue A, paccuntanHoe 1o popmyie (1)

Ecnu nonydyeHHoe 3HadueHne MaccoBoi koHteHTpanuu xpoma (V1) , HalinenHnoe o Gpopmyie
(1), mpeBbIIIaeT BEPXHIOK TPaHUIly AMANa30HA TPAAYUPOBOYHON XapaKTEPUCTUKU, TO MPOOY
aHAIM3UPYEeMON BOJbI pa30aBiSIOT TaK, YTOObI 3HAYEHUE MACCOBOM KOHILIEHTpAllUd XpOMa B
pa30aBIeHHON TTPOOE BOIBI YKIIAABIBATIOCH B AWAMA30H IPAlyHPOBOYHON XapaKTEPUCTUKH, THOO
aQHAJM3UPYIOT MEHBITUN 00BEM MTPOOHI.

. 3
IIpu pa36aBneHnn OTOMPAIOT ATMKBOTY TIPo6kl aHammupyemoit Boxsl (Vs , cM”), momemaror

ee B Mepuylo koi6y (Vi , cM’) M JOBOZST MO METKH IMCTHIUIAPOBAHHON BOJOM, 3aTeM
HOTOTABJIMBAIOT KaK paHee B METOMKE M IIPOBOIAT U3MEPEHHSI ONTHYECKOM IIIOTHOCTH.

MaccoByio KkouenTparmio xpoma (VI) B mpoGe amammsmpyemoii Bomsl X, Mr/mm’,
paccuuThIBaOT 1Mo hopmyie (3)

_Cc V. f

Xp © M.K.

X=—y_ —.@

p
rae Cy - MaccoBast konuenTpanus xpoma (VI xpoma 06LIero), onpeaescHHas o Gpopmyle
(1) 1 rpagyupOBOYHOMY IPABUKY, MI/IM;
Vix - BMECTHMOCTH MepHOH KONOBI, HCIONB30BAHHOM JUI TOATOTOBKH IPOOHI
aHAIM3UPyeMOil BosI (Kak npasmio, 100 ev®), em®;

. . . 3.
Vi» - 06beM anuKBOTHI poObl aHAIU3UPYEMOU BOIBI (MCXOAHON WK Pa30aBIEHHOM), CM ',
f - xoaddunment pazbapieHuss MPoObI aHAIU3UPYEMOW BOJBI, MPH 3TOM €CIIM TPOOy
He pasbaBisiiy, To f MpuHUMarOT paBHBIM 1, eciu pa3daBisuin, To f paccuuThIBAIOT 1O opmylie

3

rme Vi - BMeCTMMOCTh MepHOH KOIOBI, HCIONB30BAHHONH NpHM pa3OaBIeHUH TPOOHI
AQHAJIM3UPYEMOU BOJBI, oM

o o 3
Va - 00bEM aJTUKBOTHI HpO6BI AHAJIM3UPYEMOUN BOJbI, B3ATBIN IJIA pa36aBJ’IeHI/I${, CM .

JIABOPATOPHAS PABOTA Nel9
«Ormpenenenue conepkaHust 001IEero Xxpoma B BOAE»
Hean paGoThl — ONpeneuTh COAEPKaHue 00IIIEero Xpoma B BOJIE.
MeTtoanyeckue yka3aHus.

Jlnst ompeneneHuss OOMIETO XpOMa COCIMHEHHS XpOMa IMPEIBAPUTEIHFHO TIEPEBOISAT
B xpoMm (VI) myTem OKHUCIIEHUS HAJCEpHOKHCIBIM aMMOHHMEM, IIOCJIE Yero ONpeAessioT
conepxanue xpoma (VI) B o6padoTanHoii mpode ¢ 1,5-mudenmnkapoazugom.

ITpu onpeneneHny o0OIIET0 XpoMa MELIAIOIIEe BIUSHIE OKa3bIBAIOT:

- xene3o (III) mpu comepkanuu cBbIIEe | mr/av®. BiumsiHne kenesa YCTPaHSIOT
no6asiieHueM opTo(HoCcPOpPHOI KUCTOTHI;

- BBICOKOE€ COJIEp)KaHHE COJIEeW KaJbIUs, KOTOPbIE MPU MCIOIH30BAHUU CEPHOM KUCIOTHI
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B XOJI OIpEeNeleHHs JAl0T MOMYTHEHHE, BBI3BAHHOE BhIEICHHEM cylbdara. B aToM ciydae
PEKOMEHIYETCSI BMECTO CEPHOU KUCIOTHI IPUMEHSTh TPUXJIOPYKCYCHYIO KHCIIOTY;

- TPUCYTCTBYIOLIME BOCCTAHOBHUTENM, Hampumep cyiabputel, sxenezo (II), mHorue
OpraHWYECKHUE BEIIECTBA NPHUBOAAT K BoccraHoBieHuto xpoma (VI) mo xpoma (III) nmpu
MOJIKMCIIEHUH MPOOBI B X0/1€ aHAIIK3A.

Jlpyrue BemiecTBa B TeX KOHIICHTPAIUSAX, KOTOPBIE PEaTbHO MPUCYTCTBYIOT B MHUTHEBBIX
BO/JaX W BOJAxX IOBEPXHOCTHBIX M TMOA3EMHBIX HCTOYHMKOB IHTHEBOIO BOJOCHAOXKEHUS,
MEIIAIOIETO BIUSHUS HE OKA3bIBAOT.

CpencrBa usmMepeHmii, BCIOMOraTejibHoe 000py/10BaHHe, PeaKTHUBbI, MATEPHAJIbI:
dotomeTp, cekTpodoToMeTp, (HOTOIIEKTPOKOIOPHUMETP, BECHI JTaOOpAaTOPHBIE,TUIETKH,
NUNETKH TpaJyupoBaHHbIe, KOJObI MEpHbIC, LMIUHAPHI MEpPHbBIE, AJIEKTPOILUIUTKA,KOIObI
KOHHUYECKHE MJIOCKOIOHHBIE TEPMOCTOMKIE,BOPOHKH JTa00paTOPHBIE,CTAKaHbI TEPMOCTOMKHE, .

Kucnora cepnasi, Kucinora a3oTHasi, HaTpusi TUApPOKcun, 1,5-nudenunkapdbazun, kuciora
oprodochopHas, aMMOHUI1 HaJICEPHOKHCIIBIN, cepeOpo a30THOKHUCIIOE, BOJIa AUCTUIUIMPOBAHHAS,
aIleToH.

Xonx onpeneneHus.

B BOCEMb TEPMOCTONHKHMX CTAKAHOB HIIM KOHHYECKHX KOJIO BMECTHMOCTBIO 250 - 300 cm®
suocar 0,5; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 e pactBopa xpoMma (V1) MaccoBOii KOHIIEHTpPAIUH
5 Mr/aM’, B oJlHy KoJ0y pactBop xpoma (VI) He BHOCAT. 3aTeM B KaX1yI0 KOOy MPUOaBISIOT:

e 5cM° pacTBopa a30THOKHUCIIOTo cepedpa,

e 5cM° pacTBOpa aMMOHHMSI HaJICEPHOKHCIIOTO MacCOBOM 1oy 25%

[IpuGaBIISIOT AUCTHILUIHPOBAHHYO BOLY, 4To0bI 00Kl 06beM cocTaBmi okono 100 e,

PactBopbl KuDATAT, ynmapuBas 10 oObeMa npubnusutensHo 50 cM®, OXI@KIAIT |
KOJIMYECTBEHHO MEPEHOCAT B MEPHBIC KOIObI BMeCTHMOCThI0 100 cM>. 3aTeM B Kaxayto Kouby
BHOCSIT:

e 1 cm® pacTBOpa CepHOI KUCIOTSI,

e 0,3 cM® KOHICHTPHPOBAHHOMN OPTOPOCHOPHOI KICIOTHI,

e 2™ pactBopa 1,5-nudennikap6asuia MacCoBOil KOHIEHTPALHH 5 /v,

ITocne 1OBOAAT 10 METKH JUCTUUIMPOBAHHOM BOJIOM U NIEPEMEIINBALOT.

MaccoBasi KOHIIEHTpaIusi OOILIero XxpomMa B TMOJYYSHHBIX TPAAYUPOBOYHBIX PaCTBOPAX
coctasmiseT 0,0; 0,025; 0,05; 0,10; 0,20; 0,30; 0,40 u 0,50 M/,

PactBop, He copeprkaiuii Xxpoma, IBISETCS XOJIOCTON MpoOOH s TpalyupOBKH.

YcTaHOBI/IeHHE TPAyHPOBOYHON XapaKTePUCTHKH

Jlna ompeneneHus OOIIEro Xpoma CTPOSIT OTAENbHBIE TPaTyHPOBOYHBIC XapaKTEPUCTHKHU.
[Ipr sTOM 1 KaKIOW TOJIIMHBI TOTJIOMIAKOIIETO CJIOA CTPOSAT CBOK TPALYUPOBOUYHYIO
XapaKTEPUCTHKY.

Br1epkuBaroT rpayHpOBOYHBIE PACTBOPHI M XOJIOCTYIO MPOOY sl TPAAYHPOBKU 15 MHH
1ocjae UX NMPHUTOTOBJICHUS, MOCIIE YEero He MEHee JIBYX pPa3 M3MEpSIOT 3HaueHHsl ONTHYECKON
IUIOTHOCTH K&XJOTO TPagyUpOBOYHOTO pacTBopa (B TOpSAIKE BO3PACTaHHS MacCOBOM
KOHIIEHTPAIlMU XPOMa B TPaIyHPOBOYHOM PACTBOPE) U XOJIOCTOM MPOOKI B JUAMa30HE UIUH BOJIH
oT 540 o 550 um (540 HM - IpH KCIIOJIB30BAHUU CHEKTPO(OTOMETPA) B KIOBETAX C TOJIIMHOMN
norjomaromero cios or 25 mo 40 MM, ucmonb3ys B KadecTBE pacTBOpa CpaBHEHHS
TUCTHUTUPOBAHHYIO BOY.

IMopsinoxk npoBeaeHus H3MEPEeHU I

AHanM3UpyIOT HE MEHEE JBYX AIMKBOT MPOOBI aHATU3UPYEMOU BOIBI (Vnp , CM3),.

Brinep:xuBaroT moAroTOBICHHBIC IJIs1 U3MEPEHUH TPOOBI aHATM3UPYEMOH BOJIBI, XOJIOCTYIO
npoOy ISl ompeAeNeHuss XpoMa B TeueHue 15 MHUH mocie uX MOArOTOBKH, MOCJE Yero He MeHee
JIBYX Ppa3 H3MEpSAIOT 3HAYEHMs] ONTHYECKON IUIOTHOCTH MpOOBl aHAIM3HPYEeMON BOJBIAs U
XOJIOCTOM MpOoOBI IS OmpejesieHus XpoMaAp B auama3oHe JMH BoaH oT 540 mo 550 HM
(540 HM - IPH UCTIOTH30BAHUH CIICKTPOPOTOMETPA) B KIOBETAX C TOJIIIUHOM ITOTJIOMIAFOIIETO CII0S
oT 25 10 40 MM, UCTIONIB3YsI B KaU€CTBE PACTBOPA CPABHEHUS JUCTHILIUPOBAHHYIO BOY.
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Ecnu u3aMepeHHOE 3HaYCHHE ONTHUYECKOM IMIIOTHOCTH XOJIOCTOM MPOOBI I ONpeAeIeHUs
XpOMa CYILECTBEHHO OTIMYACTCSA OT U3MEPEHHOTO 3HAUEHHsI XOJIOCTOM MpoOkl MPU MPOBEACHUHU
I'PagyUpOBKH, BBICHSIOT IPUYMHBI HECOOTBETCTBUS U IIPU HEOOXOAMMOCTH IPOBOJAT KOHTPOJIb
CTaOUIIBHOCTH I'PaJyHPOBOYHON XapaKTEPUCTUKH.

O0paboTka pe3yJbTATOB H3MepeHU
3HaveHHEe ONTHYECKOM IUIOTHOCTH ISl 00IIEro XxpoMaAy pacCUUTHIBAIOT 1O popmyie (1)

A=A-A

rae As- cpenHeapu(METHUECKOE 3HAYCHUE U3 M3MEPEHHBIX 3HAYCHUN ONTHYECKOH IUIOTHOCTU
poObl aHATU3UPYEMOU BOJIBI;

Ay - cpenneapupMeTHUECKOE 3HAYCHNUE U3 U3MEPEHHBIX 3HAUEHUH ONTHYECKON TUIOTHOCTH
XOJIOCTOHN MPOOBI AJIst ONIPEICTICHHUS XPOMa.

Maccogyto konientpanuto xpoma (V1) (obmrero xpoma) C., mr/am®, B amuksore POOBI
aHATIM3UPYEMOI BOJIBI OTIPENETISIOT o COOTBETCTBYIOIIEH rpaynpoOBOYHOM
XapakTepucTHKe(IPagylpOBOYHOMY TpadHKy), HCHONb3ys 3HadeHHe A, paccunTaHHOE IO
hopmyse (1)

Ecnn momydennoe 3HaueHue maccoBod KoHueHTpauuu xpoma (VI) (obmero xpoma),
HaiiienHoe 1o Qopmyne (1), mpeBblIaeT BEPXHIO TPAHUIy AMANA30HA TIPagyupOBOYHOU
XapaKTEPUCTHKH, TO MPOOY aHATU3UPYEMOU BOJBI Pa30aBisIOT TaK, YTOOBI 3HAYCHHE MAaCCOBOM
KOHIIEHTPALMU XpoMa B pa30aBIeHHON poOe BOJIbI YKIIAABIBAIOCH B JMANa30H IPaynpOBOYHON
XapaKTEPUCTHKH, THOO0 aHATTU3UPYIOT MEHBIINN 00HEM TIPOOHI.

IIpy pa3GaBieHAN OTOHPAIOT ANMMKBOTY poObl aHammsupyemoit ol (Va, cm®), momemaror
ee B Mepuyio kon6y (Vi , cM®) M JOBOZAT 1O METKHM JMCTHILUIMPOBAHHOM BOMOM, 3aTeM
MOJTrOTABIUBAIOT KaK paHee B METOAMKE U MPOBOIST U3MEPEHHUS ONTHYECKON TIOTHOCTH.

MaccoByI0 KOHIGHTPALMIO ODIIEr0 XpoMa B MpoGe aHaTH3HpyeMOH Bombl X, Mr/am’,
paccuuThIBaOT 1Mo hopmyie (3)

X _ CxpVM.K.f
mp
rie Co - maccoBas KOHIICHTpalusi XpoMa o0iero, onpexaeneHHas mo ¢opmyne (1) u
rpagyupoBOYHOMY Irpaduky, Mr/mm’;
Vic - BMECTHMOCTh MEpHOH KOIOBI, MCIIONB30BAHHOH JUI MOATOTOBKH HPOOHI

aHAIM3MpyeMoil BosI (Kak npasmio, 100 ev®), em®;

Vip - 06BEM aTHKBOTHI poObl aHAIM3UPYEMOH BOJIbI (MCXOAHOM MM pa30aBIeHHOM), oM,
f - xosdduument pazbaBneHHs TPOOBl aHATM3UPYEMOH BOJIBI, TMPH ITOM €CiIH Hpoly
He pa30aBisy, To f mpuHUMarOT paBHBIM 1, eciin pa3zbaBisuiy, To f paccUUTHIBaIOT 1O (popmyrie

3

rme Vi - BMecTUMOCTh MepHOH KOIOBI, HCIONB30BAHHONH MpHM pa30aBIEHUH TIPOOHI
AHAIIM3MPYEMOil BOJIBI, CM;

V, - 06beM anmuKBOTHI IPOGKI AHATH3UPYEMOil BOJIBI, B3ATHIH [T pa36aBiIcHus, e,
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JIABOPATOPHAS PABOTA Ne2(0
«OKuBbl€ OpraHn3Mbl Kak HHIAUKATOPBI 3arps3HEHUS»

Meroaunyeckue ykazaHus.

DUTOTECTUPOBAHUE OCHOBAHO HA UyBCTBUTEIBHOCTH PACTEHUN K DK30T€HHOMY
XUMHUYECKOMY BO3ICHCTBUIO, YTO OTPAXKACTCS HA POCTOBBIX U MOP(OIOTHIECKHUX
XapaKTepUCTHKAX.

Jnist ipoBeieHnst PUTOTECTUPOBAHUS HCTIONIB3YIOTCSI KOHTEHHEPDI, TPEACTABIISIONINE
co00ii OOKCBHI 111 KOMITAKT-AUCKOB, KOTOPBIE TIO3BOJISIIOT IPOBOIUTH (PUTOTECTUPOBAHUE B
«BEPTUKAILHOM HCIIOJIHEHUN (PHUCYHOK 1).

TecT-KynbTypbl, IPUMEHSEMBbIE Ul (PUTOTECTA:

1) oBec MOCeBHON;

2) penc.

Pucynok 1 — [1nacTukoBbIN KOHTEHHEP U CEMEHA OBCA U KaIlyCThI

[TouBeHHBIE TPOOBI MITH TIOATOTOBJICHHBIN BIIUTHIBAIOLINI MaTepPHAall YBIAXHIIOTCS
(u6o BomoH, TMOO MOYBEHHBIMU BBITSDKKaMHU). J{anee oHM HaHOCATCA Ha MIACTHHY 3aJHEH
4acTH KOHTeHHepa. Vccremyembie ceMeHa pacTeHri KanmycThl U ykporna (o 10 cemsin)
MOMENIAIOTCS B MOATOTOBICHHBIE KOHTEHHEPHI, IJI€ HAXOUTCS YBIAKHEHHAs 1I0YBa, C
MHTEPBAJIOM B 1 cM (pUCYHOK 2).

AN 110
Pucynoxk 2 — Pa3menienue ceMsiH B
KOHTeiHepe (yBlIaKHEHHBIH BIUTHIBAIOIIUI MaTepra)

ITpomecc pocta TecT-KynbTyp (DUKCHPOBAIICS PH MOMOIIHM CKAaHUPOBAHHUS
KOHTelHepoB Ha MDY (npuHTep-cKaHep-Konup). O6paboTKa MoIy4yeHHBIX H300paXKeHUH
MOKET MPOUCXOIUT TIpH oMot mporpammbl AutoCAD (pucynok 3). JIn6o nokazanus
CHHMAIOTCSl HETIOCPEICTBEHHBIM H3MEPEHHEM.
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50.50

Pucynok 3 — [TonydeHne 3HaYCHUH UTHHBI TOOCTOB U JJTMHBI KOPHEH
npu nomou AutoCAD

B xadecTtBe mokasareneii puToTecTa IPUHUMAIOTCS:

1) BcxoxecTb cemsiH B, %;

2) BbicoTa npopoctka C, Mm;

3) macca npopoctka M, T.

Bce ykazaHnHbIe BBIIIE TTOKA3aTENN TOCTATOYHO JIETKO (PUKCHPYIOTCS B IIPOIECCe
HaOJr01eHus 32 pocTOM pacTeHUH. CpOK IKCIO3ULIUH COCTaBIseT 6-14 nHei.

Onpenenenne GUTOTOKCHYECKOTO 3P PeKTa MPOBEACHO COMIACHO METOAMKE ITyTeM
corocraBieHus nokaszareneit rect-gynkuuii (M u C) ceMsH pacTUTEIbHBIX TECT-00bEKTOB. B
Ka4ecTBE KOHTPOJIS ObLIa MCIIOIh30BaHA I0YBA JIECHASI.

Bennuuna s dexra TopMoKeHUs onpeensiach 1o Gopmyse

— CK-COII
ET C_ CK 100%,

riae Etc — addexr Topmokenus, %;
Con — cpeHsis IIMHA TPOPOCTKOB B OIBITE, MM,

Ck — cpenusis JyInHa MPOPOCTKOB B KOHTPOJIE, MM.

_ MK-MOTI |
Erc= e 100%,

riae Etc — addexr ropmorxenus, %;
Mon — cpenHsisi Macca MPOPOCTKOB B OTIBITE, T
Mk — cpenHssl Macca IPOPOCTKOB B KOHTPOIIE, T.

JJABOPATOPHAS PABOTA Ne21
«Omnpenenenrie ONTHMAIBHON JJO36I MUHEPATBHOTO KOATyJISTHTa
Ieab padoThl — onpe/iesicHUE ONTUMATBHOM 036l MUHEPAILHOTO KOAryJIsiHTa B TIPoOax
CTOYHBIX BOJI
MeToauyeckune ykazaHusl.

OnauM 13 HanboJIee pacpoOCTPaHEHHBIX METOO0B OUYUCTKH TPOU3BOJICTBEHHBIX CTOUYHBIX
BOJI SIBJIICTCS MX OYKMCTKA MPH UCIIOIb30BAaHUHU KOATYJISHTOB. B MpaKkTHKe OYMCTKU CTOYHBIX BOJ
NPUMEHSIOT CIIEAYIOIINE MUHEpaIbHbIC KOAryasHThl: cyabdar amomuaus - Alo(SOs)3 18H20,
cynbdar nyxBaneHTHOrO *x)ere3a — FeSOs 7H20, xmopun xenesa - FeCls 6H20.

[Tpu ucronp30BaHUM B KQUECTBE KOATYIISIHTOB COJICH aTFOMUHHUS WM XKeJle3a, B Pe3yJbTare
THPOJTH3a 00Pa3yI0TCS MaTOPACTBOPUMBIC B BOJIC OKCHTHIPATHI XKeJle3a Uil aTroMuHusl. JlaHHbIe
COE/IMHEHUSI COPOMPYIOT Ha XJIONMBEBHUIHOW MOBEPXHOCTH B3BEUICHHBIC, MEIKOIMCIICPCHBIE U
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KOJUTOW/IHBIE BEIIECTBA U MPH OJNArOMPHUSITHBIX THUAPOAMHAMUUYECKUAX YCIOBUSAX OCEIAIOT HA JTHO
OTCTOWHUKA, 00pa3ys 0Ca0K, UM BEIHOCSTCA B IEHHBIN CJION B IIpOIecce peareHTHON HarmopHOM
daorauu.

Al(SO4)3 + 6H20 —>4 2AI(OH)3 + 3H2S04

FeCl3+3H,0 —Fe(OH); + 3 HCI

FeSO4+2H,0—4 Fe(OH), + H,S04

4Fe(OH); + O, + 2H,0 —>{ Fe(OH)s.

JUis  MakCUMaJIbHOTO HW3BJICYEHMS] 3arpsi3HEHUI NIPOLECC KOarysslMH  CleayeT
OCYILIECTBIISTh B JIMAIla30HE ONTUMANbHBIX BeTUYUH pH. DKCHepuMEHTAIbHO OIMpPEeeNeHo, YTo
HauOOMbIIMNA 3(PPEKT OYHUCTKM CTOYHBIX BOJ MPH HCIOJIH30BAHUM B KAUeCTBE KOaryssHTa
cyiabdaTa allOMHHMS JIOCTUraeTcsi B HHTepBaie 3HaueHue pH cpenst ot 6,5 mo 8; mpu
HCIIOJIb30BAaHUHU XJIOpHJIA XkKelle3a — B uHTepBaie 3Hauenue pH ot 7 no 8,5; npu ucnosb30BaHun
cynb(dara IByXBaJ€HTHOTO Xkeie3a oT 9 1o 9,5.

OnTuManbHON J030M KOAaryisiHTa sIBIISIETCS HAaWMEHBINAs KOHIEHTpAIWs, Jaromias
HauOoJIbIlIee CHIYKEHUE MYTHOCTH.

OntuManbHass [103a KOAryJasHTa ONpEIENseTcs MPOOHBIM KOaryJupoOBaHHEM B
71a060paTOPHBIX YCIOBUSX.

TpeOyeMble KOMWYECTBA KOAryJSIHTOB BBIPQXKAIOT BEIMYMHAMU HAWMMCHBIIUX 103
0e3BOIHOTO CynbdaTa aTloMUHUS (WU CylbdaTa Kene3a Wiu XJOpUAa *Kele3a), Mpu KOTOPBIX
MIPOUCXOJIUT OCBETJIEHHE TMPOOBI CTOYHOW Bojabl mpumepHo Ha 60-80% B 3aBHCHMOCTH OT
HCXOJTHOTO COCTaBa BOJIBI.

Obopyoosanue, mamepuanvl: TAIAHAPH C TPUTEPTHIMH TNPOOKAMU BMECTHMOCTBHIO
250 CM3, CTEKJITHHBIC TTAJIOYKH, [IMJIMHIPBI BMecTHMOoCcThio 100 CM3, nuIMHApHI [elinepa, mpudt
CHennena, yHuBepCcalbHasi HHIUKATOPHAA Oymara.

Peaxmuevr: cynbdar amomunus, 10%; cynbdar xenesza,10%; xmopun sxenesa,10%;
CepHas KHCIIOTa, KOHIICHTPUPOBAHHAS, HATP €IKHI, KOHIIEHTPUPOBAHHBIN.

Ilopsiook nposedenusi pabomeoi.

[lepen HauyamoM OSKcIepuMEHTa Mpo0a CTOYHOW BOABI JIOJDKHA OBITH TIIATEIBHO
nepemMeniana, u, s onpeaeneHus Mpo3padHocTy, oTopana mpoda V=100m.

[locne ompenenenuss pH crouHoil BoABbl NMpU HEOOXOAMMOCTH KOPPEKTUPYIOT ITY
BEJIMYMHY J0 ONTHMAJIbHOM B 3aBHCHUMOCTH OT HCIIOJIb3yeMOT0 MHUHEpPaJbHOTO peareHra.
PexoMenayercsi ontuManbHOE 3HadueHHWe pH cpeapl CTOYHBIX BOJ JOBOJUTH JIO HAWOOJBIIETO
3HAuYEHUSs, TaK KaK MOCIe OKOHYAHUSA Mpoliecca Koarynsauuu pH cTOYHBIX BOJ CHUXKaeTcs Ha 2-3
€AUHUIIBI, TIpH 3TOM pH CTOYHBIX BOJ MO OKOHYAHMH TIpoliecca OyaeT OJIU3K0 K HEUTpATIbHOMY
3HaueHuto. KoppektupoBky pH cpenbl CTOUHBIX BOJ MPOBOJIAT A00ABICHUEM CEPHON KHUCIOTHI
WM pacTBOpa €IKOro HaTpa.

B 5 nunmuaapos V = 250 cM® HaIMBAOT UCCIIETyeMYIO BOAY IO METKH, 3aTeM J00aBISIOT
pa3InYHOE KOJIMYECTBO pacTBOpa Cyab(dara aTtoMUHUS (MM XJIOPH/IA Kene3a, Cyab(hara xees3a)
U3 pacueTa €ro /03 B JMana3oHe, OXBaTBIBAIOIIEM MPEANOoaraéMylo ONTUMAJIbHYIO 03Y.
OnTumalibHas 103a Cyiab(hara aTlOMUHUSA, PEKOMEHyeMas JUISl OYMCTKH CTOYHBIX BOJ MOXKET
HaxoauThbes B npenenax 150-500 MF/I[M3.

Copepxumoe BceX MIIMHAPOB HUHTEHCUBHO MEPEMENITNBAIOT CTEKISTHHBIMU Mal0YKaMH B
teuenue 30-40 cek. Jlamee mpoOy OCTaBIAIOT UIsi OTCTaMBaHWs, HaOmIOJas 3a MpoleccaMu
xyonbeoOpazoBanus. Yepes 30 MUHYT B KaXKJIOM IIMIIMHIPE 3aMePSIOT 00beM 00pa3oBaBIIErocs
ocajka. J{ns onpeneneHus Mpo3pavyHOCTH U3 KKIOTO WIMHPA MTUIETKON 0TOUParoT MpoOkI 1Mo
100M7 13 BEepXHETO CJI0sA, HE B3MyUnBas ocajka. J{aHHbIe 3aHOCAT B Ta0iuIy 1.

Tabauna 1 Bausinue 10361 Koary/isinta Ha 3(p¢eKT OUYMCTKH.
No [Ipo3paunocTts O6beM ocajika,
LHWIMHApA BOJIbI, CM MII

70



Hoza Jlo ounCcTKH Ilocne ouncTku
KOAryJsiHTa,
MI/1

Onpeodenenue npo3pavHocmu 800bL.

llopsiook npoeedenusi pabomei. VcnbIThIBaeMyl0 MpoOy BOAbI HAIMBAIOT B IUJIMHIP
['eitHepa, MoJ1 KOTOPHIM HA PACCTOSTHUU 2CM OT JHA MUWJIMHAPA MOJJIOKEH TEKCT, HareyaTaHHbII
mipudrom CHemneHa. M30bITOK BOJBI CIIYCKAlOT IMOCPEICTBOM KpaHUKA, MPHU HENPEPHIBHOM
MOMEIIMBAHUU JI0 TE€X TOp, MOKa MOXHO OyAer mpouecTb TeKCT. OnpenerneHue ciaemyer
MIPOBOJIUTH B CBETJIOM KOMHATE, HO HE Ha COJIHEYHOM cBeTy. OTcueT mpou3BOAAT MO WIKaje,
U3Mepsisl CTOJIO KUAKOCTH, JOTUBAIOT eIE pa3 B300JIITAHHYIO KHUIKOCTh U TIOBTOPSFOT U3MEPEHUE.

[TomrydeHHBIE Pe3yabTATHI OMBITOB 3aHOCAT B Ta0HITy 1.

Ha ocHoBaHMM TaONMUYHBIX MJAHHBIX CTPOST TpapuK 3aBHCUMOCTH MPO3PAYHOCTH
JKUJIKOCTH OT JI03bl KOAryJIsHTA.

JJABOPATOPHAS PABOTA Ne22
«OmnpeneneHue yriaepoa OpraHndecKux COSAMHEHUH OYBHI IO MeToy TropuHa B
moaudukaruu [IUHAO»

Hean padoThl - ONpeneIuTh MAaCCOBYIO JI0JTy OPTaHUYECKOTO BEIIECTBA B IMOYBE

MeTtoanuyeckue yKazaHHsl.

MeTo1 OCHOBAH Ha OKMCJIIEHUH OPTraHMYECKOIr0 BEIIECTBA PACTBOPOM ABYXPOMOBOKHCIIOTO
KaJlugd B CEPHOM KHUCIOTE M TMOCJIEAYIOIIEM ONPENEICHUN TPEXBAJIEHTHOIO XpOMa,
SKBUBAJICHTHOTO COJIEPKAHUIO OPTaHUYECKOT0 BEIIECTBA, Ha (DOTOAIEKTPOKOIOPUMETPE.

OKHCIIeHHE OPraHUYeCKOro BEHIECTBA
Maccy npoObl MOYBBI WJIM TOPOJABI JJIsl aHAJIM3a OMPENETSIOT, UCXOJd M3 MPEIoaraéMoro
COJIEpKaHUs OpPraHuvyecKoro BEILIECTBA, o Tabm.1.

Tab6mumna 1

MaccoBast 107151 OpraHu9ecKoro BeniecTsa, % | Macca npoObI Ju1s aHaIH3a, Mr

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

[TpoGrI MOUBHI WIIM MTOPOABI B3BEIIMBAIOT C MOTPEIIHOCTHIO HE Oosiee 1 MI 1 moMeniaoT B
POGHPKH, YCTAHOBICHHBIE B TaTHBEL. K mpoGam mpumsarotr mo 10 ecm® xpomosoii cmecn. B
KOKAYI0 NMPOOUPKY MOMEMIAIOT CTEKJISSHHYIO MaJO4YKy U TUIATEIBHO MEPEMEIINBAIOT Mpoly C
XpOMOBOM CMechl0. 3aTeM IITAaTHBBI C MPOOMPKAMHU OIYCKAIOT B KHUILAIIYI0 BOJASHYIO OaHIO.
YpoBeHb BOJbI B 0aHE TOJKEH ObITh Ha 2-3 CM BBILIE YPOBHSI XPOMOBOM cMecH B MPOOUpPKaxX.
[TpoomKUTENHHOCTh HarpeBaHMsI CYCIIEH3UM - | 4 ¢ MOMEHTa 3aKHUIaHus BOJbI B OaHe mocie
norpyxeHuss B Hee mnpodupok. ConepkuMoe MNPOOUPOK MNEPEMEUINBAIOT CTEKJISHHBIMU
nanoukamu yepe3 Kaxaple 20 muH. ITo ucredenuu 1 9 mraTuBbl ¢ IpoOMpPKaMH MOMEIAIOT B
BOJISTHYIO OaHIO C X0J10,THOM BoioM. [Tocite oxJtaxaeHus B MpoOUpKH MPHIHBarOT 1o 40 oM’ BOJIBL.
3areM U3 NPOOMPOK BHIHUMAIOT MAJIOYKHU, TIIATEIBHO MEPEMELINBAIOT CyClieH3uu OapOaTanueit
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BO3/lyXa M OCTaBISIOT IJIsI OCENAHUS TBEPIBIX YACTHI[ W TOJHOTO OCBETJIICHHS HAJI0CaTOYHOM
9yacTu pacTBopa. BMecTo orcTamBaHus 10mycKaeTcs MPOBOAUTH (PUIBTPOBAHUE CYCIICH3UI Yepes
0e330J1bHBIE (QUIBTPHI (CUHSS JICHTA).

B neBsiTh mpoOupok HanmuBaioT 1o 10 cM  XpOMOBOM CMeCH U HarpeBaroT UX B TeueHue 1 9
B KUIISIIEH BOASHOM OaHe BMECTE ¢ aHaIM3upyeMbIMU podamu. Tlociie oxnaxxaeHus B IpoOHpKU
NPUIMBAIOT YKa3aHHbIE B Ta0J1.2 00bEMbI JUCTUINIMPOBAHHOM BOJbI U PACTBOPA BOCCTAHOBUTEIISL.

PactBopsI TIIATEIBHO MEPEMEIINBAIOT OapOararueit BO3/1yXa.
Tabnuna 2
XapakTepucThKa Howmep pactBopa cpaBHEHUS
pacTBopa

1 2 3 |4 5 6 7 8 9
40 38 36 |32 30 |25 20 15 |10

O0BEM BOIBI, CM

O0Bem pacTBOpa 0 2 4 8 10 |15 20 25 |30
BOCCTAHOBHUTEIS, CM
Macca opraHu4ecKoro 0 1,03 (207|414 |517|7,76 |10,3 |12,9|155

BCIIIECTBA, SKBUBAJICHTHASI
00beMy BOCCTAaHOBHTEIIS B
pacTBOpe CPaBHEHUSI, MI'

doTomMeTprupoBaHKE PACTBOPOB

®DoTOMETPUPOBAHNE PACTBOPOB IMPOBOIAT B KIOBETE C TOJIIHMHON MPOCBEUYNBAEMOTO CIIOS
1-2 cm oTHOCHTENBHO pacTBopa cpaBHeHUs N 1 mpu JyiuHe BOJIHBL 590 HM WITH HCIIONB3YS
OpaHKEBO-KPACHBIN CBETOPIIBTP C MAKCHMYMOM IpoITycKaHus B obiactu 560-600 HM.
PacTBOpHI B KIOBETY (POTOIIEKTPOKOIOPUMETPA TIEPEHOCIT OCTOPOKHO, HE B3MYUHBAs OCAJIKa.

O0padoTka pe3yJbTaTOB

Maccy OpraHM4eckoro BeIIeCTBa B  aHATU3UPYEeMOHl Tpode  OmpenensioT o
rpagyupoBoyHoMy Tpaduky. [Ipu mocTpoeHnu rpaayupoBOYHOTO rpaduka Mo ocu adcumce
OTKJIAJIBIBAIOT MACCy OPTaHMYECKOTO BEMIECTBA B MUJUTUTPaMMaX, COOTBETCTBYIOIIYIO 00bEMY
BOCCTAHOBUTENSI B PAacTBOPE CPaBHEHHUSA, a MO OCH OPJUHAT - COOTBETCTBYIOIIEE IMOKa3aHUE
npudopa.

MaccoByto 0110 opraHudeckoro BemiecTBa (X) B MPOLIEHTaX BBIYUCIAIOT 110 YPaBHEHUIO

x=""% 100

(!

r7ie M - Macca OPraHMYECKOro BEIIeCTBA B aHATM3UPYEMOid TTpode, HalIeHHasI 110 TPaUKYy, MT;
K - ko3¢ dunmeHT nonpaBKu KOHIIEHTPAIIMH BOCCTAHOBHUTEIIS,
M1- Macca mpoObI, MT;

100 - ko3¢ punmeHT nepecyera B MPOLEHTHI.
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JIABOPATOPHAS PABOTA Ne23
«Konopumerpudeckoe onpeiesieHre oOIIero a3ora B OYBE»
Heab padoThI — ONpeeIUTh KOJIOPUMETPHUSCKUM METOJIOM COJIEpKaHKe OOIIEeTo a30Ta B
ITOYBE.
MeTtoauyeckue yKazaHusl.

Ha nomto opranndeckux coeuHeHn — O€IKOB, aMHHOB, aMUJI0OB, aMHHOKHUCIIOT M MPOYHX
— npuxoautrct 93-95 % mnouBeHHOro aszora. OJHAKO OpPraHUYECKUW a30T MPAKTUUYECKU
HEJOCTYIIEH PAacCTeHUSIM W CTAHOBUTCS YCBAaMBAaE€MBbIM HMMH TOJBKO IIOCJIE MHUHEpaIH3aIUH.
MuHepanbHbIiA a30T, BXOISIINN B COCTaB HUTPATHBIX U aMMHAYHBIX (OPM, HAKAIUIUBACTCS B
MOYBE B pe3yJbTaTe MPOIECCOB aMMOHU(DUKAIMK U HUTPU(DUKAIIUU, KOTOPHIE OCYIIECTBIISIOT
pa3IMYHbIC TPYIITBI MUKPOOPTaHU3MOB.

Paznosxenne a30THCTBIX OPraHUYECKUX COCAMHEHUH B PA3JIMUYHBIX THIIAX IMOYB IMIPOXOIUT
10 €IMHOM cXeMme:
0eJIKH — I'yMHHOBBIE BellleCTBA — AMUHOKHUCIOTHI — aMUAbl — aMMHAK — HUTPUTHI —
HHUTPATHI

CxopocTh MUHEpATU3aIMK OCHOBHOT'O 3aMacHOTo (POHJIa a30Ta — OPraHUUECKUX BEIIECTB
MOYBBl — 3aBUCHUT OT MHOTHX (DaKTOpPOB: BIAXHOCTH IIOYBBI, TEMIIEPATYPHOTO pEKUMA,
KHCJIOTHOCTH, XapaKTepa OpraHM4YecKoro BemiecTBa. [loaToMy KOIMUYECTBO 0OOpa3yrOLIUXCs
MUHEPATBHBIX (DOPM a30Ta MOCTOSIHHO MPEOBIBACT B TUHAMUYHOM COCTOSHUU. MakcHMalabHOE
KOJIMUECTBO HAKAIJIMBAETCsl B BECEHHUN mepuoj, Hauboiiee ONarompUATHBIA MO PEXUMY
TEMIIEPATYPHI M BIIAXXHOCTHU JUIs HUTpUuKanuu. OJHAKO HUTPATHI — MTOJABHKHBIC COCTUHEHUS, U
OHM MOTYT BBIMBIBATHCA M3 MMOYBBl WM TMOJBEPraThCs OHMOIOTMYECKOW ACHUTPUPUKALUU
(o6pa3zoBanuio ra3o00pa3Hbix Gopm). B pesynbrare mousa TepseT yacTh a30Ta.

BanoBoe conepkaHue a3ora B MOYBE CHJIBHO BapbUPYET W 3aBUCUT OT THUIA IOYBBHI,
IPaHyJIOMETPUYCCKOTO COCTaBa, 3alacoB OPTraHWKH, PEKHMa YBIAKHCHHS U  CTEICHU
OKYJIBTYPEHHOCTH TIOYBHI.

Copep:xanue o0111ero azota TeM 0olbliie, yeM Oolbliie cofepxkanue rymyca. Kpome toro,
CoJIepKaHue JOCTYITHOTO 3JIEMEHTA 3HAYUTEIIFHO BO3PACTACT MPU OKYJIbTYPHUBAHUH TIOYBHI.
HepnoBo-noazonuctele noussicogepxkar 0,1-0,16 % azora. KonnuecTBO MHHEpalIbHBIX

coeMHeHU (0OMEHHO-TIOTJIOIEHHOTO aMMOHUSl U HUTPAaTOB) Majo — OHO He IpeBblmaer 1-
3 % olmiero conepkaHusi JAHHOTO JJIEMEHTA.

TopdsiHo-005I0THBIE TTOYBBIHAMOOIEE OOTaThl O coaepkanuio azota — 2,5-5,2 %. Hampumep,
B MaxoTHoM ropuszoHre (0-25 cm) TopdsiHO-6070THBIX Mo4B benapycu conepxanue oOuiero
azota cocraBisieT 16—20 T/ra, B BepXHEM IOpU30HTE MOXeT HakammBarbes 10 300-500 kr/ra
MUHEpAJIBHOr0 a3zoTa. Menuopanus TOppsHO-OOJOTHBIX MOYB CHOCOOCTBYET aKTUBHM3ALUU
NPOIIECCOB MUHEpAIM3alMN a30Ta U YIUIOTHEHUs1 Topda.

IIpuHuun meroga

N3 xonopuMeTprueckux METOJOB ONpeAeseHUsl a30Ta Haubosee pacHpoCTpaHEH METOJ
Heccnepa, npeanoxxennsiii um B 1856 roxy. MeTos oueHb UyBCTBUTEIIEH.

B ocHOBY 3TOro Meroza IOJIO)KEHO B3aUMOJEHCTBHE HMOHA aMMOHHUS C IIEIOYHBIM
pactBopoM prytHomonuctoro kamusi KoHgls + KOH ¢ oGpa3oBaHuem HEpacTBOPUMOTO
MOJIUCTOTOMEPKYpPAaMMOHUs (KeNToro 1sera). [lpu 60nbpI0i KOHIIEHTpAaLUK 00pa3yeTcst )KenTo-
Oypblil ocaoK:

NHsOH+2K>Hgl4+3KOH=NH2HglO+7KI+3H20

['maBHas cocTaBHas 4acTh peakTuBa Heccrepa — koMmekcHbIi nogomepkypuarHgls? . On
YCTOMYMB TOJIbKO B IIEJTOYHOU cpene. B kucioil cpene - pa3pymiaercs ¢ BbIIECICHUEM OCaJlKa
pryru Hgl2 kupnu4HO-KpacHOTo 1BETa, MOATOMY JaHHYIO PEaKIMI0 MOKHO BBIIOJIHATH TOJIBKO
B HEMTpaJIbHBIX WM IIEIOYHBIX pacTBOpaxO0pa3yromuiicss HOAUCTHIMMEPKYPAMMOHHMA B MaJIbIX
KOJIMYECTBaX JaeT KOJJIOMJHBIM pacTBOp »enToro npera. [Ipu OonblIIOM conep)KaHWU OH
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BBIJICTISIETCSI M3 PACTBOPA B BUJIE XKENTO-O0yporo(kpacHo 0yporo) ocaaka. IHTEHCMBHOCTb OKpaCKU
npornopiroHansHa KoHeHTpanun NHs mosromy Heo0X01uMo coOTI0IaTh MOPSIIOK MPUIUBAHUS
peaktuBoB. [IpenensHo nonycrumas konuentpaus 0,002 mr B 1 mit.

OmnpeneneHro MEIaT KaTHOHBI METAJUIOB, JAlOIIME B LIENIOYHOM cpene ocaaok. s
yCTpaHEHUS d3TOTO B BBITSDKKY mepex jgobOaBineHHMeM peaktuBa Heccrmepa  BHOCAT
KOMIUIEKCOOOpa3yIoIMii peakTuB (KaTuHHO-HATPUEBYIO COJIb BUHHOW KHCIIOTHI WJIM CETHETOBY
COJIb).

1. MeTroauka onpeneaeHust

1. Okucnenue opeanuueckozo eujecmaa.

0,5 r wim HeckoabKO Oosiblle (B 3aBUCUMOCTH OT KOJMYECTBA a30Ta) CYXOBO3JYIIHOMN
poObI momMemarT B kKoia0y Keenpaans emxoctsio 100mia. [punusator 10mm HoSOs 1. 1,84 u
pPa3MEIIMBAIOT COJACPKUMOE KOJIOBI KPYTOBBIM JIBIDKEHHUEM JI0 TeX 0P, MOKa BCs MTOYBA He Oyer
CMOYEHa KHCIIOTOM, IOCJIe Yero MpOBOJAT CKUraHueMm 1o metony Keenbaans (comep:kumoe
KOJIOBI ITOCJIE€ CXKUTAHUS JOKHO OBITH CBETIIBIM).

[lo okoH4YaHMM CXKHUraHusi KOJIOy OCTaBISAIOT [UIsl OXJIAXACHUS 1O KOMHATHOU
TEMIIEpPaTyphl, 3aTEM OCTOPOXKHO paz0aBIIAIOT BOAOH, OOMBIBasl CTEKJISIHHYIO MPOOKY, KOTOPO
ObL1a 3aKpbITa Kosi6a Kpenbans Bo Bpems CKUTaHUS.

[lepeHocsAT comep)uMoe KOJIOBI BMECT€ C MHUHEPAJIM3aTOM 4Yepe3 BOPOHKY B MEPHYIO
konby  emkocteto 250  wi. Heckombko — pa3  TmIaTenbHO — OOMBIBAIOT  KOJIOy
KbenpaansaiucTUIINIOBaHHOW BO/IOHN, MPUCOEIUHSS MPOMBIBHBIE BOABI K PacTBOPY B MEpPHOM
konbe. JlonmmBarOT pacTBOp B MEpHOW KojOe 10 METKH ITUCTHIUIMPOBAHHOW BOJOW U
MEPEeMELINBAIOT, MOCIE Yer0 OCTaBISIOT KOJOY CTOSITh 10 MOJHOTO OCBETIEHHS pacTBopa (2-3
yaca, JIy4Ille Ha HOYb).

Pa3zbagennblii MUHEPAIUIAM MOHCHO 8 OAIbHEIUeM UCNOIb308AMb 8 1A00PAm OPHbIX
uccnedosanuax npu onpedenenuu gpocgopa é nouse.

Ilocneodyroweti onepayueti 00I*CHO OblMb @3MUe ANUKBOMHOU 4ACMU OMCMOABUIE20C S
HAO O0CAOKOM pacmeopa OJisl KOJOPUMEMPUUECKO20 ONpeoeseHus AMMOHULHO20 aA30ma no
Heccnepy.

2. KoHueHTpatuo o01ero a3ora B HCCIEAYEMOM PACTBOPE HAXOAT MO KATHOPOBOUYHOMY
rpaduKy, UCTIONb3Yys STAJTOHHBIA PACTBOP XJIOPHJIa aMMOHHUS, KOTOPBIH MOTy4YaroT pa30aBieHueM
B COOTBETCTBHUU ¢ Tabiuieit Nel.

Copep:xanne 0o0IIEro a3oTa ONMpeAeNsioT M0 KaTuOPOBOUHOMY TpaduKy, MOCTPOSHHOMY
M0 PacTBOpPaM € cojiepkaHueM azota NMmr/50mi1, KOTOpbIe TOTOBST U3 CTAaHJAPTHOTO PacTBOpa C
conepxanueM azora 0,01mr N B 1 mi1.

Tabmumna 1
Ne stasona 1 2 3 4 5 6 7 8 9 10
Koi-Bo 1 2 3 4 5 6 7 8 9 10
paboyero
9TaJIOHHOTO
pacTBopa,
MIT

N mr/50mn 001 | 002 | 003 | 0,04 | 005 | 006 | 0,07 | 0,08 | 0,09 1,0

Tlokazanus
npubdopa

Heiitpanusytor kucneiii pactBop 10% pactBopom NaOH, mpubansis 2-2,5 ma 3Toro
pacTBOpa, TILATENBHO IEPEMEIINBAIOT M MpoBepsatoT pH yHUBEpcanbHOW WHAMKATOPHON
OyMaxKkoil (pacTBOpP 0OJIKEH ObITh HEUTPAIBHBIM MITU CIIa00IIET0YHBIM).
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[Tpubasnsror 2 mn peaktuBa Hecciepa, Z0BOIAT 00beM pacTBOpa A0 METKH, XOPOILIO
nepememuBaioT ¥ uepe3 10-15 muuyT komopumerpupyror Ha ®OKe (cuHmii cBeTOPUIBTp C
nmuHOU BoJHBI 400-425HM, kroBeTa Ne20).

Heo6xoanMo Takke mpoBECTH XOJIOCTOE ONpeseieHne 0e3 BHECEHUs a30Ta.

3.0npeneneHue KOHIEHTPAIIMU OOIIIETO 230Ta B UCCIEAYEMOM PACTBOPE:

Jlanee, He B3MyuHMBass OcCaJKa Ha JHE KOJOBI OepyT mumeTkoi otOuparor 1-2 wmi
MIPO3PAYHOT0 pacTBOpa MUHEpaIn3aTa (aJTMKBOTA) U MOMEIIAIOT B MEPHYIO KOJIOOUYKY €MKOCTBIO
50 mn. IlpubGammsror 2 M 50%-HOTO pacTBOpa CETHETOBOM coiM, a00aBisitoT 20 M
JUCTUITMPOBAHHON BOJbI U TIIATEIHHO MEPEMELINBAIOT (CETHETOBY COJIb BBOJAT B PACTBOP AJIs
CBS3BbIBAHUS MEIIAIOIINX UOHOB, I.0. Ca u Mg.

Heiitpanusytor kucinelii pactBop 10% pactBopom NaOH, npubasnsas 2-2,5 ma 3Toro
pacTBopa, TILATEIBHO IEPEMEIINBAIOT M MpoBepsioT pH yHHUBepcaabHOW HHAWKATOPHOMN
OyMaxko# (pacTBOp IOJKEH OBITh HEUTPAIBHBIM HITU CIIA0OIIEIIOYHBIM).

[Tpubapnstor 2 mn peaktuBa Hecciepa, noBoasar o6beM pacTBOpa IO METKH, XOPOLIO
nepememuBaioT U 4epe3 10-15 munyTr Komopumerpupyror Ha ®OKe (cuHmid cBeTOPHUIBTP C
nmuHOM BoJTHBI 400-425HM, kroBeTa Ne20).

4. CozxepxaHue a30Ta B MaTepualie BEIPA3HTh B MIPOIIEHTaX HA CYXOH BeC 10 GhopMmyIie:

C - 100%
X% = —0,
x - 1000

I'ne : C — KoHIIEHTpalHs 0011ero azota, Mr/mi ( 10 KaTHOPOBOYHOMY rpaduKy)
X — Macca IMO4BbI, COOTBETCTBYIOMIAsl OTOOPAHHOM aTMKBOTE, T (IPUHATH UCXOJIS U3
TOTO, 4T0 00BbeM MuHepanu3ara 250 M1, 00beM aTMKBOTHI YKa3aH BBIIIIE).

JIABOPATOPHAS PABOTA Ne24
«BanoBoe onpeznenenue pocdopa B mouse»
eanb padoThl — BHIYUCIUTH BaIOBBIHN pochop B mouse
Meroaun4yeckue ykazaHus.

Paznosxenue nmouBsl 06pabOTKON KHCIOTaMU ISl ornipeaesieHust pocdopa 1mo MeToay
['un30ypr.

Hagecky moussl ot 0,5 10 1,0 T B3BEmMBaIOT Ha JAOOPATOPHBIX BECaX U MEPEHOCIT B KOJIOY
Kbenbnansg nnm miockoJoHHY0 K010y BMecTUMocTbio 100 mi. [TouBy cMaunBarOT HECKOJIBKUMHU
KaIJIIMU JUCTUJUIMPOBAHHOM BOJABI U MPUJIMBAIOT 8 MJI KOHIIEHTPUPOBAHHOW CEPHON KHUCIIOTHI U
0,5-0,8 M pactBOopa ¢ MaccoBod nojeil xjmopHoi kucioTsl 50%. ['opimo konObl 3akpbIBarOT
MaJICHbKOW BOPOHKOM, KOTOpas CIYKUT XOJIOAUIBHUKOM, U OCTaBJIsIIOT Ha 30-60 MMH wiu Ha
HOYb. Pa3nojxeHue mouBbl KUCIOTaMHU B MPUCYTCTBHE XJIOPHOM KHCIOTHI HEOOXOAWMO BECTH B
3amUTHBIX oukax. Koily cTaBAT Ha KojOoHarpeBaTellb WM Ha J3JIEKTPUUECKYIO IUIUTKY B
BBITSDKHOM IIKa() M HarpeBaroT pacTBOP A0 KUMEHUs. Pa3no)keHue mouBbl BEAYT JI0 TEX TOP, MOKa
pacTBOp HaJl 0CAJIKOM MOYBHI HE CTaHET OECLIBETHBIM, I1OCJIE YEeTo MPOJI0JIKAIOT HarpeBaHUE eIlle
5-10 mun. IIpu mosHOM pa3NoKEHUHM OCTATOK MOYBHI JOJDKEH CTaTh OENecoro IBeTa co clierka
KEJITOBaTbIM WJIM CEpOBaThIM OTTEHKOM. Ilociie mOomHOro pas3joKeHusi IOYBbI PacTBOP
OXJIX/IAIOT M B KOJIOY OCTOPOXHO MO cTeHke npuinBaioT 20-30 M1 JUCTUIITMPOBAHHOM BOJBIL.
CycneH3uio NepeMenMBalOT U BMECT€ C OCTaTKOM IIOYBBI IMEPEHOCAT B MEPHYIO KOJIOy
BMecTUMOocThI0 200 ru 250 mit. Konby, B KOTOpoii Besn pasiokeHne, HECKOIbKO pa3 0OMBIBAIOT
TEIJION JUCTWIIIMPOBAHHOW BOJIOM, MPWJIMBAs €€ K OCHOBHOMY pacTBOPY B MEpPHOH KoJjbe.
PactBOop OoxsakgaroT A0 KOMHATHOW TEMIIEpaTypbl, JOJIUBAIOT 10 METKH JUCTUIUIMPOBAHHOMN
BOJIOM U NEepeMelnBaoT. 3aTeM (UIBTPYIOT pacTBOp depe3 cyxoil (uiabTp ¢ Oenoil JIeHToH B
YUCTYI0 CyXyro Kosi0y. Ocalok He HpOMBIBAIOT M oTOpackiBaioT. B ¢unbTpate onpenensior
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docdop hoTomerprueckum MeTooM. OTHOBPEMEHHO MPOBOSAT KOHTPOIBHBIN aHATH3 C OJHUMHU
peakTuBaMu 0€3 MOYBHI.

Onpenenenue dhocdopa no moanbdaeHodgochopHoit cuHu

W3 ¢unpTpaTa, MOIY4EHHOTO IMOCHE pa3jiokKeHus 1mousbl no 4.3, 6epyt 5 miu pactBopa u
MEPEHOCIT B .MEPHYIO K0JIOY BMeCcTUMOCThIO 100 My, pa30aBisiOT IUCTUUTMPOBAHHOW BOJON
1o 3/4 obbeMa KoJIObI M MEIJICHHO, IPU MEPEMEIIMBAHUN KPYTrOBBIMH JIBIKCHHSIMH, B KOJIOY
BIMBAIOT 16 MJI  CMEIMIAHHOTO MOJIMOACHOCYPBMSHOTO  OKpAIIMBAIOIIET0  PEaKTUBa,
npUroToBIeHHOTO 110 11.3.4. Yepe3 1-2 MuH 100aBISIOT 2 MIT CBEKEITPUTOTOBICHHOTO PacTBoOpa ¢
MaccoBOM J1oyiell acKOpOMHOBOI KHUCIOTHI 1% W CHOBa XOpOIIO MEPEMEUIMBAIOT KPYTOBBIMU
JIBIDKEHUSIMU. PacTBOp M0OAMBAIOT 1O METKH JUCTUIUIMPOBAHHON BOJIOHM, MEPEMENIMBAIOT U
octaBisitoT Ha 10-15 muH 1mus oOpa3oBaHMs YCTOMUMBOW OKpackh. ONTHYECKYIO IUIOTHOCTh
OKpAIIIEHHOTO PAaCTBOPA U3MEPSIOT OTHOCUTEIILHO HYJIEBOT'O PacTBOpa MpH JUIMHE BOJHBI 650 HM
u Boile. OJTHOBPEMEHHO MPOBOJISAT KOHTPOJIbHBIN aHaIN3 Ha YUCTOTY PEAKTHUBOB.

O0padoTka pe3yabTaToB
Pacuer BasioBoro gocgopa

Jns pacuera BanoBoro ¢ocdopa B TOYBE CTPOSAT TpaayupoBouHbie rpaduku. Ilpu
MOCTPOCHUU TpaduKa MO OCH OpPJUHAT OTKJIAJBIBAIOT BEIUYHMHBI M3MEPEHHBIX ONTHYCCKHUX
IJIOTHOCTEH B PacTBOPAaX CpaBHEHHS, MPUTOTOBIEHHBIX 1o 1.3.9 nmu 3.10, a mo ocu abcrucc -
COOTBETCTBYIOIIIME MACCOBBIE KOHIEHTpaluu NATHOKHCH (ocdopa: uisi ompeneneHus 1o
mommmoaenopocopuoit cuaum - 0,05; 0,1; 0,2; 0,3; 0,5 wMxr/mu; s onpeacicHHS
MonubaeHoBaHaAaTHEIM MeToqoM - 1,0; 2,0; 10,0; 15,0; 20,0; 30,0 mxr/miu. ['pagyupoBouyHbIe
rpaduKu CTPOSIT B JICHD aHAIHM3a TaK, YTOOBI YCPETHSFOIAS JIMHUS ITPOXOIHIIA KaK MOKHO OJIMKe
K TOYKaM, IOJYYEHHBIM B pe3ylbTaTe EAMHHUYHOTO H3MEpEHUs pacTBOpoB cpaBHeHHs. [lo
rpaduKy HaXOJAT MacCOBBIE KOHIIEHTPAMU MATHOKUACH (ocdopa BO B3ATOM s aHAIHM3a
pacTBOope ¥ BBIUHCISAIOT BaoBblii (ochop B mouBe (P20s) B mpormentax mo ¢Gopmysie

oo, o 00T e WY
273 100000075 10000705 o

r7ie C - MaccoBasi KOHIEHTpalus NATHOKKUCH (pocdopa, HaliieHHas 110 TpaduKy, MKI/MII;
V1 - 00beM pacTBOpa MOCIe Pa3I0KEHUS MOUBBI, MIT;
V3 - BMECTUMOCTb MEPHOU KOJIOBI, MII;
V2 - 00beM pacTBOpa, B3ATbII Ha aHAIN3, MIT;
M - Macca Cyxoil IOYBBI, T;
100 - koappumment nepecuera Ha 100 T MOUYBHI,
1000000 - ko3¢ purueHT nepecuera MUKpOrpaMMOB B TPAMMBI.
13 nomydeHHOro pe3ysibTaTa BEIUUTAIOT PE3YIbTAaT KOHTPOJIBHOTO aHAJIM3A.

JIABOPATOPHAS PABOTA Ne25
«Ormpenenenue cojiepKaHus IMHKA B BOJIE»
esab padoThI- ONPENCUTH COACPKAHUE IIUHKA B BOJIE.
Meroaunyeckue ykazaHus.

CymHocTb MeToaa

Meron ocHoBaH Ha oOpazoBanuu (ipu PH 7,0 - 7,3) coenuaenust CBUHIA C CyibdapcazeHOM
(mmroMOOHOM),  OKpAaIIEHHOTO B JKEJNTO-OpaH)keBbl  1BeT. CBHHEll MpenBapUTENIbHO
OKCTparupyercs AWTU30HOM B deThIpexxjopucTtoM yraepoae (mpu pH 9,2 - 9,6).
O06pa30BaBIIMKACAIUTU30HAT CBUHIIA PA3pyIIACTCA COJITHOW KUCIOTOM. [Ipu 5TOM MOHBI cBUHIIA
NEepexoasT B BOJHBIN pacTBOP, B KOTOPOM ONpEAEISeTCS CBUHELL.
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IIpoBenenue ananusa
OrnpeenieHnIo CBUHITA MEIIAIOT: MapraHell, IUHK, HUKEIb, KEJIe30, Me/Ib, KaJIMHi, KOOAJIbT

4+ 3+
U MoiuOaeH. [l yCTpaHEHHS BIIMSHHUS MEIIAIONIUX 3JIEMEHTOB (Mn , Fe™, MO) BBeJEHA

IpeIBapUTENbHAs  SKCTPAKLMs CBUHLA JUTU30HOM B  IPUCYTCTBUU  COJISIHOKHCIIOTO
ruapokcwiamuHa. Peskcrpakmus ceunna 0,05 m pactBopom HCl ycrpanser BiausiHHE MeEH,
KaaMus, KoOanbTa ¥ HUKENs. BiusHMe NHMHKAa yCTpaHsSeTcs KOMIUIEKCOBAHMEM €ro
JKEJIe30CUHEPOAUCTHIM KanueM. i mpenynpexaeHus BbIaJeHHs THAPATOB OKUCEH METallJIOB
puOaBIIAIOT BUHHOKHUCIIBIN Kalui-HATpUH.

[Ipu conepkannu B Boje nuHKa MeHee 0,5 mr/a 100 mur uccneayemMoin BOAbI TOMEIIAIOT B
JEJIUTEIbHYI0 BOPOHKY BMecTuMOCThIO 150 - 200 mui, npubasnsator 1 min 20%-Horo pactsopa
COJITHOKHUCIIOTO ruipokcuinamMuna, 1 M 33%-Horo pactBopa BUHHOKUCIIOTO Kalus-HATpus (Ipu
OOJBIIMX COJAEP)KAHUAX KaJIbLIUg W MarHus KOJMYECTBO BHUHHOKHUCIIOIO Kajusi-HaTpus
yBenMuuBaoT A0 5 mi) u 5 ma 33%-Horo pactBopa JUMOHHOKHCTOro HaTpus. Comepxumoe
BOPOHKH MMEPEMEINBAIOT, MprOaBisioT 2 - 3 karum 0,1%-Horo pactBopa ()eHOJIOBOTO KPaCHOTO
U O KaIUIIM OYMILEHHBIM KOHLEHTPUPOBAHHBIA aMMHaK 0 Mepexoja OKpPacKuh pacTBopa W3
KENTOW B PO30BYIO, 3aTeM [O00ABIAIOT €IIe JBE Karuid H30bITKa aMMuaka. M3 Oroperku
npubasnsitor 1 - 2 mu 0,01%-HOoro pacTBOpa JUTH30HA B OYHMIIEHHOM YETHIPEXXJIOPHUCTOM
yriaepoje. DHEPruuHO BCTPSIXUBAIOT COAECPAKUMOE BOPOHKH 2 MUH. OKpacka pacTBOpa MpH 3TOM
M3MEHSETCS OT 3€JIeHOM 10 KpacHoM. [locie pa3aenenus sKuaKocTe HUKHUIM OKPaIlIEHHBIN CIIOH,
CoJlepKalluil UTU30HAThl CBUHLA M JPYIHMX METAUIOB (BMECTE CO CBHUHLOM MOTYT
9KCTParupoBaTbcs Me/lb, MapraHell, HUKeb, OCTaTKH IIMHKA U JPYTHe), CIUBAIOT B IPOOHUPKY C
IPUTEPTON IPOOKOH, a K BOIHOMY PacTBOpPY, OCTABIIEMYCS B ICTUTEIBHON BOPOHKE, TPUIHBAIOT
eme 1 - 2 mi pacTBopa IUTU30HA, CHOBA BCTPSXHUBAIOT 2 MUH U TOCTIE Pa3JEICHUs KHUAKOCTEH
CJIMBAIOT KCTPAKT AUTU30HATA B Ty XKe MPOOUPKY. DTy OMEPAIHIO MTOBTOPSIOT JI0 TEX MOp, IOKa
OKpacka pacTBOpa AUTH30HA HE MEepecTaHeT U3MEHAThcsa. HeoOxonmumMo cinenuth, 4To0b BMECTE €
HKCTPAKTOM AMTH30HATa CBHHIIA HE ObUI CHyLIEH BOJHBIM pacTBOp. Ecim Bce ke HEMHOro
BOJHOTO PAacTBOpa MOMaJET B MPOOHMPKY, TO €ro HaJl0 OCTOPOXKHO YHAIHUTh (PUIBTPOBaIbHON
Oymaroii, He 3aTparupas CJIOSl OPTaHUYECKOTO0 PacTBOPHUTENSA. DKCTPAKT IUTU30HATa CBUHLA
HEPEHOCAT U3 MPOOUPKU B JIETUTENBHYIO0 BOPOHKY BMecTUMOCThI0 S50 Mi1. [Tpubasmnstor 3 mi 0,05
H pacTBOpPA COJSTHON KMCIIOTHI M SHEPTUYHO BCTPSAXHUBAIOT 2 MUH. [IpH 5TOM CBHHEI TIEPEXOIUT B
BosHYIO (azy. [locie pa3zaeneHus KUAKOCTEH HUKHUMN CIION CIIMBAIOT U3 IEIUTENbHOM BOPOHKU
B TY JK€ IPOOUPKY, a COJITHOKHUCIIBIN paCTBOP CBHHIIA CIIMBAIOT B APYTYIO MPOOUPKY C OTTAHYTHIM
JHOM /I YAQJICHUS] MEJKUX KaleJeK pacTBOpa IUTHU30HA B OYMIIEHHOM YETBIPEXXJIOPHUCTOM
yraeponie. Opranudeckyio ¢asy, COAEpKallylo JAWUTH30HAT CBHUHIIA, BHOBb IIOMEIIAIOT B
JIeUTENbHYI0 BOPOHKY M mpubasisitorT 3 mi 0,05 H pacTBopa COJSTHOM KHCIOTBI. DHEPrHYHO
BCTPsXHUBAIOT 2 MuH. [Tocie pazaeneHust »KUIKOCTEH HIKHUH CIIO0H CIIMBAIOT B CKIITHKY ISt cOOpa
OTXO/IOB, a COJISTHOKUCIIBII pacTBOpP CBUHIIA IPUCOEIUHSIOT K IEPBOM MOPIMU B TY e MPOOHPKY.
OO0BbeAMHEHHOMY PACTBOPY B MPOOMpPKE MaOT MOocTosATh 5 - 10 MUH, BpemMsi OT BpEMEHH
BCTPSAXHBAsI 17151 ObICTPOT0 OCEJaHMs KareJIeK OYUILEHHOTI0 YEThIPEXXJIOPUCTOr0 yriiepo/ia Ha THO
npoOUpKH. 3aTeM OTOMPAIOT MUMETKON C PE3MHOBOM IpYIIEH 5 MJI pacTBOpa CBHHIIA U TOMEIAIOT
B TpoOHMpPKY BMECTHUMOCTBIO 15 ™Mn 18  KojmopuMmeTpupoBanus, BBomsaT 0,2 wn
CBEKEIIPUTOTOBIEHHOTO PacTBOpPA KeJle3ucTocuHepoaucToro kamus, 4,5 mu 0,05 H pactBopa
TETPaOOPHOKHUCIIOTO HATPUS U MepeMemunBaT. 3ateM qobasistor 0,5 mu 0,05%-Horo pacTBopa
IUTIOMOOHA Y BHOBb TIIATENBHO MEPEMENINBAIOT COAepKuMoe pooupku. [lonydeHHbIN pacTBOp
ocTaBisAt0T Ha 30 MUH Ul pa3BUTHUS OKpacKu. IHTEHCHBHOCTh OKPAaCKH M3MEPSIOT BU3YaJIbHO
Wi (OTOMETPUUYECKH, MOJIb3YSCh IIKAJION CTaHAAPTHBIX PAaCTBOPOB, MPUTOTOBICHHOMN B TEX K€
YCIIOBUSAX, YTO U UCCIIeAyeMast IpoOa BOJIBI.

M3mepeHne ONTHUECKOW IIOTHOCTH MPOBOJAAT 3€JE€HBIM CBETO(PUIBTPOM (A=515um) |

UCIIOJIB3YS KIOBETY C TOJIIMHOW pabodero cios 2 cM. V3 HalJAeHHBIX BEJIMYMH ONTHYCCKOM
IJIOTHOCTH Ka)KJI0T0 paCTBOPA BBIUUTAIOT ONTHYECKYIO INIOTHOCTH XOJIOCTOTO ONPEIEIICHUS.
[Ipu BU3yalbHOM OMpEIETICHUN HHTEHCUBHOCTh OKPAaCKH PACCMATPUBAIOT CBEPXY BHHU3 Ha
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oemom omne.

CrangapTHyO IIKaly TOTOBSAT W3 CEepuU OOpa3IOBBIX CTAHIAPTHBIX PAcTBOPOB C
conepxanueMm ceunma 0,0; 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 Mxr. B nenurensHbie BOPOHKH HAJTUBAIOT T10
50 MO OYMIICHHON JUCTWIIMPOBAHHOW BOMABI, J00aBISIOT CTaHIAPTHBIE PACTBOPHI,
COOTBETCTBEHHO COJIEP>)KaHMIO CBUHIIA B 00pa3liax CTaHIAPTHBIX PACTBOPOB, MOAKUCIISIIOT OJJHON
karuteid HCI (1:1), moGaBisioT Te k€ peakTHBBI, YTO U K UCCIEAyeMOil Bojie (THIPOKCHUIaMUH U
Ip.), IPOBOJAT SKCTPAKIUIO TUTU30OHOM U pedkcTpakuuio cBuHia pactBopom HCL. Ilepenocst
COJITHOKUCIIBIA ~ pacTBOpP CBUHIIA B  MNPOOMPKHM W TPUOABISIIOT  PEAKTHBBI IS
KosopuMeTpupoBanus. CTaHaapTHas IIKalla COXPaHAETCsl B TEUEHUE CYTOK.

[Ipu comepkanuu 1nuHKa Oonee 0,5 MI/m B HMCCIenyeMOl BOJE CBUHEI OMPEICISIOT C
MpeBapUTENbHBIM BbIICICHUEM CBHHIIA U3 UCCIEIYEMOT0 pacTBOpa IMYTEM OCAXJICHHUS €ro C
KapOOHATOM KaJIbIIUS.

Hus storo 1000 MuI MOAKUCIEHHOW HCCIEIyeMOW BOABI MOMEMIAIOT B MEPHYHO KOJIOY
BMecTUMOCThIO 1 1. BBossaT 3 M1 10%-Horo pacTBopa kee3uCTOCHHEPOAUCTOro Kanus, nart 10
MHUH TIOCTOSITh, HEUTPATH3YIOT 25%-HBIM pacTBOPOM €IKOTO HATpHs MO Oymare KOHTO J0
nepexosia (pUOJETOBOTO I[BETa BKPACHBIM M XOPOLIO MEPEMEIIMBAIOT BOAY IOCIE KaXJIO0TO
N00aBIICHUS MIEIIOYH.

B neiirpanu3oBanHyio BOAy 100aBISIOT MPU MOMOIIM U3MEpPHUTENbHOro IuuHAapa 10 mu 1
H pacTBOpa YIJIEKUCIIOro HATpUS U MepeMelnBaioT, 100asistoT 10 ma 1 H pacTBOpa XJI0pUCTOTO
KaJIBIUs, €IIe pa3 MEePEMEIINBAOT U OCTABISAIOT CTOSATH B TeueHue 12 - 18 4. MHorma ocamok
YIJIEKUCIIOTO KajbIs BbINaAaeT He cpa3y. Ecnu ocanok He Boinagaet B TeueHue 30 MUH, cleayeT
no6aBuTh emie 10 M1 pacTBOpa YIIIEKHCIIOTO HATPHs, IepeMeniaTh U OCTaBUTh CTOSATH 12 - 18 4.
[Tocne oTcranBaHus 0cafok KapOoHaTa OOBIYHO MJIOTHO MPUCTAET KO JHY U CTeHKaM Koiobl. Ha
CIICYIOIIUNA JIEHb TIOCE OCAXKIECHHUS PACTBOP CIWBAIOT IMPH IMOMOINM CU(OHA, CIEISI 3a TEM,
4TOOBI HE B3MYTHUTh OCa/loK. EciM ocalok HEMIOTHO MPUCTANl K CTEHKaM M PacTBOp HE yAaeTcs
[EIMKOM OTCHU(OHUPOBATH, OCTATOK PAacCTBOpa OTHMIBTPOBBIBAIOT Yepe3 GpuibTp (Oenas neHTa
quameTpoMm 5,7 cMm). OUIIbTPhI TOTOBAT 3apaHee. [ aToro oOpabareiBatoT nauky GpuiabTpoB 2 H
PacTBOPOM COJISTHOW KHCIIOTHI, 3aT€M TIIATEIHHO MPOMBIBAIOT TUCTHIUITMPOBAHHOW BOJOW W
cymat. Ocanok kapOoHaToB Ha GUIBTPE U B KosiOe pacTBopsitoT B 10 M1 2 H pacTBOpa CONSTHOU
KHCIOTHL. Ha 3TOM 3Tarne Boja 9acTUIHO O0CBOOOKIaeTcs OT IuHKA. KHUCIblii pacTBOp U3 KOJIOBI
MEPEHOCHT B JCNUTENbHYIO BOPOHKY, TIIATEIHHO CMBIBAsi OUUIIICHHON TUCTUILTUPOBAHHOMN BOJOM
coaepxumoe kKoiosl u pubTp. K pacTBOpy B AenUTEnbHON BOpOHKE M100aBIAIOT 1 M1 pacTBopa

CONSTHOKMCIIOr0 THApOKCHIaMuHa (misi BoccramoBierms Mn*™ u Fe®™), 1 wmn pacrtopa
BUHHOKHCJIOTO Kanus-HaTpus U S5 M 33%-HOTo pacTBopa JIMMOHHOKHCIIOrO HaTpus. PacTBop
nooaar no 100 M guctwimmpoBaHHOM Bojgoil. ConepKMMoe BOPOHKH IEepeMElIMBAIoT,
npubassior 2 - 3 karum 0,1%-Hor0 pacTBopa (EHOIOBOr0 KPACHOTO U MO KAIUIsIM OYHIICHHBIN
KOHIIEHTPUPOBAHHBII aMMHAaK U MPOIOJKAIOT aHAU3, KaK OMUCAHO BHIIIIE.

O0padoTka pe3yJbTaTOB

Cozeprxanue ceuHIa (X), MI/11, onpeaessitor mno popmyie

« _ 2-1000
V -1000

rIe a - cojep)KaHuWe CBUHIA, HAWJEHHOE IO INKaje CTaHJApTHBIX PACTBOPOB WIIH
KaJTMOpOBOYHOMY TpaduKy, MKT;

V - 00beM HccrieyeMoi BOIbI, B3SThIM Ha OnpeseneHune, M.

JlorycTuMoe pacxoxAeHHe MEXIy MOBTOpHbIMH ompezneneHusmu -0,0025 wmr/n, ecnu
coJepkaHue cBMHIA B Boae He mpesbimaer 0,01 mr/m, mpu Oosiee BBICOKOW KOHIEHTpalUu
CBHUHIIA B BoJIE - -25 OTH. %.
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JIABOPATOPHAS PABOTA Ne26
«OnpeneneHue coaepx aHus CyabPaToB B IOUBE
Heab padoThl- onpeenuTs cofepxanue cyabdaToB B mpoode.
MeTtoauyecKkue yKazaHHs.

CyniHocts MeToz1a

MeToa OCHOBaH Ha U3MEPEHHHM MHTCHCUBHOCTH TOMYTHEHHS TIPOOBI BOJBI, COJAEpIKAIICH
cynb(haT-uoHbI, IPU B3aUMOACHCTBUU C XjopuaoMm Oapus. [ns crabunmuzanuu oOpasyromieiics
CYCIICH3WH B PEAKIIMOHHYIO CMECh BBOJST ATHJICHTIIUKONb, a JIIsl IOHMKEHUSI PACTBOPUMOCTH -
STUJIOBBIN CIIUPT.

Mermaroiee BIHSIHAE B3BEIICHHBIX U KOJIJIOUTHBIX BEIIECTB YCTPAHSIOT MPEABAPUTEITHHBIM
bunpTpoBaHMEM MPOOBI Yepe3 MeMOpaHHbIH GUIbTp ¢ auamerpom mop 0,45 mMkMm. Brusaue
OTTAJIECIIUPYIOIINX BEIISCTB U HEBBICOKOW I[BETHOCTH YUUTHIBAIOT M3MEPEHUEM COOCTBEHHOM
ONTHUYECKOI TUIOTHOCTU MPOOBI, MOJAKUCICHHON CONISIHON KUCToTol. BiusHue uBetHoctu (Oonee
50 rpaj.), 00yCIOBIEHHOW MPUCYTCTBHEM I'yMYCOBBIX BEIIECTB, YCTPAHSIIOT 00paOOTKON MPOOKI
AKTUBUPOBAHHBIM yriieM. BO3MOXHOCTh OCaXACHHUS XJIOPHUAOM Oapusi APYyruX aHHUOHOB
(kapOonatoB, (ocdaToB, CyIbPUTOB) YCTpaHSCTCS B IMPOILECCE aHAIM3a TPH TOJKUACICHHUH
POOBI.

CpenctBa U3MepeHuid, BCIoMoraTesnbHoe 000pyI0BaHKe, PEaKTHUBbI

dhoTomeTp Ui criekTpodoToMeTp (Hasiee - mpruodop), MO3BOJISIOIIMKN MPOBOAUTH U3MEPEHUS
OIITHYECKOH IJIOTHOCTH B 001acTH JiuH BOJH oT 330 10 400 HM;

STUIICHIJIUKOJb

BOJIa /715 TaOOPAaTOPHOTO aHAIM3A.

IIpuroToBjeHNE TPaJYUPOBOYHBIX PACTBOPOB

I'pagynpoBoYHBIE PaCTBOPHI CYIh(HAT-MOHOB TOTOBST M3 UCXOJHOTO PACTBOPA CIICTYIOIINM
croco0oM: B IIeCTh MEepHBIX K010 BMecTuMOCThI0 100 cM3 BHOCAT cootBercTBenHo 0,0; 0,4; 1,0;
2,0; 5,0 u 10,0 cm3 ucxomnoro pactBopa. O0beM K01 KOJOBI TOBOJISAT JO METKH BOJOH, TIpH
9TOM TIOJYYalT TPaAJyHMPOBOYHBIC PACTBOPHI MACCOBBIX KOHIICHTPALMH Cylb(}aT-uOHOB
cootBerctBeHHo: 0,0; 2,0; 5,0; 10,0; 25,0 u 50,0 mr/om3.

IIpoBenenne n3mepennii

AHann3 X0J10CcToi IpoObI

B kadecTBe X0JIOCTON MPOOBI HCIIOTB3YIOT BOTY, KOTOPYIO TIOJTOTABIMBAIOT U aHATH3UPYIOT
AQHAJIOTMYHO MCCIIEAYEMBIM MPOOaM BOJIBI, U3MEPSIOT ONTUYECKYIO TNIOTHOCThH XOJIOCTOM MPOOHI.

AHanu3 npoObl BOJIBI

B nBe nmpoOupku BHOCAT MO 5 cM3 MOATOTOBIEHHOM MPOOBI BOABI , TOOABISIOT MO OJHOM
Karie pacTBOpa COJISTHOM KHMCIIOTHI M MEPEMENIMBAIOT. 3aTeM J00aBisOT 5 cM3 peareHTta Jjs
OCXKICHM), TepeMemuBaroT u uepe3 30 MHUH U3MEpSIOT ONTHYECKYIO IUIOTHOCTH D 1o
OTHOIIICHHUIO K BOJIC B KIOBETaxX TOMMMUHON 20 MM Tipu JyiMHE BOJHBI (364 +/- 20) HM.

O0padoTka pe3yabTaTOB U3MepeHuit

2—
MaccoByio KOHIEHTpammio cyib(aTos (cymsdar-uonos, 9O, ) X, Mr/mM3, B mpobe BObI
OTIPENIeNIAIOT € MCIIOJIb30BAaHUEM ITPOrPAaMMHOT0 0OecieueHus: K MpuOopy MM pacCUUTHIBAIOT IO

dbopmyiie
X = D-D,-D,
b
rae D - ontuueckasi TNIOTHOCTH POOBI BOBL;
DX - ontryeckasi MIOTHOCTh XOJIOCTOM TPOOBI;
D1 - onTuueckas I0THOCTh, COOTBETCTBYIOIIAS I[BETHOCTH HITH OMAJIECIIEHITH TPOOBI BOJIBI,

b - yrmoBo# ko3¢ (duIMEeHT (HAKJIOH) IpayHpOBOYHON XapaKTEPUCTUKH, BBIPAKAEMbI B
IM3/Mmr.
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Ipunoxenne 1

Ilpeoenvno-oonycmumvie konyenmpayuu (I/1K)
3A2PAZHAIOWUX 6eU4ecme 6 6030yxe HacelenHblx mecm [3]

IIK, mr/m®
B Cpenne- Kuaace
€ILECTBO MaxkcumajibH
asi pa3oBasi
CYTOYHasl | ONMACHOCTH
A3oTa 1Mokcu 0,085 0,04 2
A3zoTa okcu 04 0,06 3
AMMHak 0,2 0,04 4
Arteron 0,35 0,35 4
bens(a)mupen (3,4-6eH3mHpen) - 0,1mkr/ 1
100 m°
benzon 15 0,1 2
Bpom - 0,04 2
BpomMOen3omn - 0,03 2
B3Bemennsie Beniecrsa’ 0,5 0,15 3
['excan 60 - 4
0,0-Iumerni-S-(1,2-6uckapOITOKCUITIII) 0,015 - 2
mutrodocdar (kapbodoc)
0,0-umerun-(1-runpokcu-2,2,2-tpuxmnopatii) | 0,04 0,02 2
docdonat (xaopodoc)
Hudropxnopmeran (ppeoH-22) 100 10 4
Juxnopaudropmeras (Gpeon-12) 100 10 4
Juxnopdropmeran (ppeoH-21) 100 10 4
Juxnopatan 3 1 2
JusTrnamuH 0,05 0,05 4
JvsTrnoBsiii a¢up 1 0,6 4
Kamposakram (mapsl, a3po301b) 0,06 0,06 3
Kucnora azotnas mo monexyine HNO3 0,4 0,15 2
Kucnora cepnas no popmyne HSO4 0,3 0,1 2
Kucnora ykcycHas 0,2 0,06 3
MBpIlIBSIK, HEOPTaHUYECKHE COSTUHEHUS (B - 0,003 2
NIepPEeCYETE Ha MBIIIBSK)
Hadranun 0,003 0,003 4
Hukens pactBoprMble conu (B iepecyere Ha 0,002 0,002 1
HUKEIb)
Hutpoben3zon 0,008 0,008 2
O30H 0,16 0,03 1
[Mennmmve 0,05 0,0025 3
Caxa 0,15 0,05 3
CBUHEI U €r0 COEIMHEHHUSI, KpOME - 0,0003 1

* HemuddepenupoBanHas 1mo coctaBy MbUTh (a3p030Jib), COAEpIKAIIAACS B BO3AyXe HaceleHHBIX MyHKTOB. ITJIK
B3BCHICHHBIX BEIIECCTB HE pPACHPOCTPAHAIOTCA Ha ad’p030JM OPTraHUYECKHUX MW HCOPTaHUYCCKUX COC}II/IHGHI/II\/’I
(MerayuloB, WX coJeH, IUIacTMacc; OWOJOTHYECKHMX, JIEKApCTBEHHBIX IIperapaToB W Ap.), AIS KOTOPBIX
ycTaHaBIMBaroTCs cooTBeTcTByromue T1JIK.
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TETPa’THJICBUHIIA (B IEpecUYeTe Ha CBUHEI)
CepoBosopon 0,008 - 2
Cepoyrnepon 0,03 0,005 2
Cepbl THOKCH]T 0,5 0,05 3
CHHTETHYECKHE MOIOIIUE CPEICTBA TUIIA 0,04 0,01 2
"Kpucran" Ha OCHOBE alKUICYIb(aTa HaTpHsI
(mo ankuncynbdary HaTpus)
Ckunuaap 2 1 4
CrnupT METHIIOBBIHA 1 0,5 3
CnupT 3TUIIOBBIN 3) ) 4
Tonyon 0,6 0,6 3
VYriepona okcu 5 3 4
VYriiepo 4eThIpeXXJIOPUCTHIH 4 0,7 2
denon 0,01 0,003 2
dopmanbaerua 0,035 0,003 2
®dTopucThie coeaquHeHus (B mepecuere Ha (GTop):
razoo0pasHbie coequHeHUs (PTOPUCTHII 0,02 0,005 2
BOJIOPO/I, TeTPaTOPUI KPEMHHSA);
XOPOIIIO PACTBOPUMBIC HEOPTAHHICCKHE
bropunsl (bropua HATpUs, reKcadTOPCUITUKAT 0,03 0,01 2
HaTpHsl)
IJIOXO PACTBOPUMBIC HEOPraHUIECKUE (YTOPUIIBI
(dTopun anroMmuHus, GTOPUI KaTbIUA,
rekcaTopaTtoMUHAT HATPUS)

0,2 0,03 2
Dypdypor 0,05 0,05 3
Xnop 0,1 0,03 2
[ukmorexkcan 14 14 4
OTUI XJIOPUCTHIN --- 0,2 4
OTHnanerar 0,1 0,1 4
OTUII0EH301T 0,02 0,02 3
OTuieH 3 3 3

DddexTom cymmanuu 06aaaaroT:

— amMMuak 1 (OpMaIbIeTUI;

— aMMHaK 1 CepoBOJIOPOJT;

— aMMHak, cepoBOJIOpo]l U (popmabIerus;

— aneroH u GeHo;

— a’po3ouin okcua BaHaaus (5) v IUOKCH]I Cephl;

— 0eH301 U aueTo(eHoH;

—  030H, AMOKCHUJ a30Ta M (hopmaibaerns;

—  CepoBOJIOPOJ M (OPMAITHICTHT,

— JTMOKCHJ cepbl U (heHOIT;

— JIMOKCHJI CE€pbI U OKCHJI YIJIepo/ia, (PeHOI U MbUTh KOHBEPTOPHOTO MPOU3BOCTBRA;
—  JIMOKCHJI CePhI U TPUOKCHU] CEPBI, aMMHAK U OKCH]IBI a30Ta;
— JIMOKCHJ cepbl M (PTOPOBOIOPOS;



CHJIbHBIC MUHEPAJIbHBIE KUCIIOTHI (CEpHAas, COJSIHAS U a30THAsl);
yIJIepo/ia OKCHUJI U MbLIb IIEMEHTHOTO POU3BOICTBA;

YKCYCHasl KHCJIOTa U YKCYCHBIN aHTHUAPHI;

¢benon u anerodeHoH;

byphypor, METHUIIOBBIN U ATHIIOBBINA CIIHPTHI;

LIUKJIOTEKCAaH U OEH30II;

STHJICH, TIPONUJICH, OYTHUJICH U aMHUJICH.
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Ipunoxenue 2

Ilpedenvrno-oonycmumole KOHYEHmMPAUUU
HeKOmopbix 6peOHbIX 6euiecme (6 M2/OM°) 6 600e 600HbIX 00beKkmos [3, 5]

BoaHbie 00bEKTHI BoaHbie 00beKThI
X0351lCTBEHHO-NINTHEBOT'0
HanMeHoBAHILe U KYJbTYPHO-OBITOBOIO PHI00X0351/iCTBEHHOT0
HA3HAYEHHUsI
HA3HAYEHHUsI
HHIPEAHCHTA Kuaace Kuaacce
JIIB* NAK omacu | JIIIB IAK omacH
OCTH OCTH
Ammuak (o azory) | Can. 2,0 3 Toxke. 0,05 4
Aueron Cams. 2,2 3 Toxkc. 0,05 3
Benson CaH-TOKC. 0,5 2 Toxke. 0,5 4
Bpom Can-ToKc. 0,2 2 - - -
Juxnopaudpenuntpu | CaH-TOKC. 0,1 2 Toke. Otrcyrcre | 1
xyopatas (JAT) ue
(0,00001)
Juxnopdenon Opr. 0,002 4 Tokec. 0,0001 1
Keneso Opr. 0,3 3 Toxkec. 0,1 4
KobGanst CaH.-TOKC. 0,1 2 Toxec. 0,01 3
Kepocun Opr. 0,01 4 — — —
TEXHUYECKUI
KapOomon CaH.-ToKC. 1 4 Opr. 1 4
MEIIBAK CaH.-TOKC. 0,05 2 Toxkec. 0,05 3
Mens Opr. 1,0 3 Toxke. 0,001 3
Meranon CaH.-TOKC. 3,0 2 Can.- 0,1 4
TOKC.
Hurparts! (1o azory) | Can. 45,0 3 Can.- 40
TOKC.
Hagramua CaH.-TOKC. 0,01 4 Toxke. 0,004 3
Hedtb Opr. 0,1 4 Pri0xo03. | 0,05 3
MHOTOCEPHHUCTASI
Hedts npounas Opr. 0,3 4 Pri6xo03. | 0,05 3
Huxens CaH.-TOKC. 0,1 3 Toxec. 0,01 3
[Tupuaua Can.-TOKC. 0,2 2 Tokc. 0,01 3
ITponunossiii cniupt | Opr. 0,25 4 — — —
Pryts Can. 0,0005 1 Toxkc. Orcyrers | 1
ue
(0,00001)
CauHern Can. 0,03 2 Toxkec. 0,006 2
Denon Opr. 0,001 4 Pri0xo03. | 0,001 3
dopmaibaeru Can. 0,05 2 Can.- 0,01 3
TOKC.
Ddrop (F) CaH.-TOKC. 15 2 Tokec. 0,05 3
XJI0p aKTUBHBIN Can. OtcyrctB | 3 Toxkc. Otrcyrers | 1
ue ue

* JIIIB — TIMUTHPYFOLIHI TOKA3aTeNb BPEHOCTH, OTPAKAFOIIHI IPHOPHTETHOCTH TPEOOBAHMI K KaUeCTBY BOBL
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(0,00001)
Xnopodopm CaH.-TOKC. 0,06 2 — — —
Xpowm (Cr’) Opr. 05 3 Toxc. 0,07 3
[{mranu b1 CaH.-TOKC. 0,1 2 Toxkc. 0,05 3
[unak Can. 1,0 2 3 Toxke. 0,01 3

"Omcymcmesue"” — HeIOMyCTUM COPOC TAHHOTO COSTMHEHUS B BOJIHBIC OOBEKTHI.

"Pb16x03." — ppI00X 031 CTBEHHBI — U3MEHEHNE TOBAPHBIX KAUECTB IPOMBICIIOBBIX BOJHBIX
OPTraHU3MOB: MOSIBJICHNE HENPUSATHBIX U TIOCTOPOHHUX IPHUBKYCOB H 3aI1aXOB.

"Toxc." — TOKCUKOJIOTHYECKUH — MPSIMOE TOKCUYECKOE BO3/ICMCTBUE BEIIECTB HA OPTaHU3MbI
(BOJIHBIE OPTaHU3MBI).

"Can." — caHUTapHBIA — HAPYIICHHE YKOJIOTHUECKUX YCIOBUN: M3MEHEHHE TPpo(PHOCTH
BOJIOEMOB, THAPOXUMHUYECKUX TIOKa3aTelel: KUCIopol, a3oT, hochop, pH; Hapymenne

camoountnenus Bogapl: bI1Ks, yncieHHOCTh canpoduTHON MUKPODIOPHI.

"Can.-mokc." — CAaHUTApPHO-TOKCUKOJIOTMYECKUH — JIEHCTBHE BELIECTBA HA BOJIHbBIE OPraHU3MbI U
CaHUTapHbIEC TOKA3aTEeNN BOIOEMA.

"Ope." — opraHonenTU4YeCcCKuil — 00pa3oBaHUE MIICHOK U MEHBI Ha IOBEPXHOCTU BOJIbI, TTOSIBJICHUE
MIOCTOPOHHUX MPUBKYCOB U 3alIaXOB B BOJIC.

Knaccol onacnocmu:

1 — ype3BbIYaiiHO ONACHBIH,
2 — BBICOKO OITACHBIH,

3 — OIacHEIN,

4 — yMepeHHO OIacHbIH.
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IIpuaoxenue 3

II/TK nexomopbvix XxumuuecKux eeuiecme 6 nouse, me/xe 3]

Bennuuna I1/IK ¢ ygetom
(oHa 17151 TOYB 1101

BemmectBo [Ipumeuanue
KYJbTYPbI, 9yBCTBUTETHHBIC
K MECTHINIaM
ATpazun 0,01
Aneranpaerusn 10,0
bens(a)mupen 0,02
benszun 0,1
Benson 0,3
Beranon 0,25
Banexcon 1,0
Bananuii 150 OO1ecanuTapHbIi
Bananwmii + mapranen 100+1000
N3omnporundenson 0,5
Kobanbt ) OO1ecanuTapHbIi
KommuiekcHbie
TpaHyJIMPOBAHHEIC 120
ynoopenus (KI'Y) cocraBa
N:P:K=64:0:15
KomrmiekcHbie )uakue
ynoopenus (KXKY) cocraBa | 80
N:P:K=10:34:0
JIunypoHn 1
Menp 3 OOm1ecanuTapHbIi
MEBHbsSK 2 TpaHcoKalMOHHBIN
HuTtpatst 130
OTtxonsl proTanuu yris
(ODY) 3000
Pryts 2,1 Oo1ecanuTapHbIN
CauHen 6 OO11ecaHUTapHBbII
Cauner + pTyTh 20,0+1,0
dopMalbIerua 7
Xnopun Kanus 560
Tommxnopoudermmer 0,06 OO1ecanuTapHbIN
(cymmapHo)
Hecruuuabi:
- TeKCaxJIOpaH 0,1
- JJAT u ero MeTabOIUTHI 0.1 3ampemeHo B ¢/x
(cymMMapHOE KOJIMYECTBO)
- xyiopocgoc 0,5
- kap6odoc 0,5
- OJIMXJIOpKaMQeH 0,5
- TIOJINXJIOPIIMHEH 0,5
- IPOMETPUH 0,5
- XJiopamin 0,05
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4. I'pynnoBble ¥ HHAUBUAYATbHbIE KOHCYJbTAIUU

CnoBo «KOHCYJbTALMS» JIATHHCKOTO TPOUCXOXKICHUS, O3HAYAeT «COBEIIAHUEY,
«OOCYXKICHHEY.

KoHcynpTanuu npoBOIUTCS B CISAYIOMIUX CIYJasX:

- KOI'JIa He0OXOUMO TOJPOOHO PacCMOTPETh NMPAKTHYECKHE BOIPOCHI, KOTOPBIE OBLIH
HEJ0CTATOYHO OCBEIICHBI HIIM COBCEM HE OCBEIIEHBI B IIPOIIECCE JICKIIUH;

- C IIEJBI0 OKa3aHWs KOHCYJIBTATHBHOM TOMOIIM IPH MOJATOTOBKE K IMPOMEKYTOUHOM
aTTeCTallid, y4acTHIO B KOHPEPEHIIUH H JIp.);

- ecii oOydaromiemycst TpeOyeTcs IOMOINb B PEIICHHH CIHOPHBIX MM MPOOJECMHBIX
BOIIPOCOB BO3HHUKAIOIIMX IIPU OCBOCHUU JUCIIUTLIHBIL.

Wns Ha KOHCYJIBTAIMIO, HEOOXOIMMO XOPOIIO MPOJyMaTh BOMPOCH], KOTOPhIE TPEOYIOT
pa3bsiCHEHUS. B YacTHOCTH, €CiM 3aTpyJHEHUE BO3HUKIO IMPH H3YUYECHUU TEOPETHUECKOTO
MaTepuaia, TO KOHKPETHO YKaKUTE, YTO BaM HEMOHSATHO, Ha KaKOW M3 IyHKTOB 00OOMICHHBIX
IUIAHOB BBl HE CMOTIIA CaMOCTOSITEIILHO OTBETUTD.

Ecimu ke 3arpymHeHWE CBS3aHO C pEHICHUEM 3aJadd Wid O(QOpMIIEHHEM OTdYeTa O
nabopaTopHOil paboTe, TO HA30BUTE JTAIl PEIICHUS, YePe3 KOTOPBI HE MOTJIH MepelarHyTh, UK
TpeOOBaHUE, KOTOPOE HE MOYKETE BBIIOTHHUTD.

5. MeTroauyeckue peKOMEHIAMH M0 OPTraHU3aINH CAMOCTOATEILHONH PadoThI

VYcnemHoe  OCBOGHHE — KOMIETEHIMH, (OpMHpYEeMBIX  Y4eOHOH  AMCHUIUIMHOH,
npeJoiaracT ONTUMAIBHOE UCII0JIb30BAHNE BPEMEHH ISl CAMOCTOSITEIbHON pabOTHI.

CamocrodrenbHas padoTa 00ydarolerocs - AeATelIbHOCTb, KOTOPYIO OH BBIIOJHSET 6€3
HEIOCPEACTBEHHOI'0 Y4YacTHsl MpEenoJiaBaTelis, HO M0 €ro 3aJaHuio, MOJ €ro PpyKOBOACTBOM U
HaOmronenueM. O0yyaronuiics, 001a a0 HaBbIKaMU CaMOCTOSITENIbHON paboThl, aKTUBHEE U
r1y0ke ycBauBaeT y4eOHbIM mMaTepuall, OKa3bIBaeTCs JIy4lle MOJArOTOBIEHHBIM K TBOPUYECKOMY
TPYAY, K caMO0Opa30BaHUIO U NMPOJOHKEHUIO 00YUYEHUS.

CamocrodrenbHas padoTa MOXKET ObITh ayIUTOPHOM U BHEAYAUTOPHOU. I'paHUIIBl MeX Ty
TUMH BUJIaMU paOOT OTHOCUTEIIbHBI, a CAMH BU/IbI CAMOCTOSTEIbHON paboThl IEPECEKAIOTCS.

AyuTopHas caMocTosTelNbHas paboTa OCYIIECTBISAETCS BO BpeMs IPOBEIECHUS YUEOHBIX
3aHATHN [0 TMCUUIUIMHE (MOAYIIO) 10 3aJjaHuIo IpenoaaBarenis. Bkiatovaer B ceds:

- BBIMIOJIHEHUE CAMOCTOATENBHBIX pabOT, yyacTHe B TECTUPOBAHUY;

- BBIIIOJIHEHUE KOHTPOJIbHBIX, IPAKTUYECKUX U TAOOPATOPHBIX padoT;

- pelleHue 3ajady U YNpaXHEHUH, cocTaBlieHHEe TpapuuecKux H300pakeHHi (cxem,
auarpamm, TabJuil U T.11.);

- paboTy cO CIIpaBOYHOM, METOAMUECKOH, CTIelUaTbHON JINTEPaTypOH;

- opopMIIEHHE OTYETa O BHINOJIHEHHBIX PaboTax;

- IOATOTOBKA K TUCKYCCHH, BBIIIOJIHEHMSI 3aJaHUI B IEJIOBOM UI'PE U T.1.

BHeaynurtopHas camocrosTenbHas pabora (B Oubnuoreke, B snadoparopun MI'TY, B
JIOMAIIIHUX YCJIOBUSAX, B CHELMATbHBIX MOMEIIEHHUAX A caMocToATeNnbHOM padoTsl B MI'TY un
T.1.) SIBJSIETCS TeKyllel o0s3aTenbHON paboToi Haja yueOHBIM MaTepuajoM (B COOTBETCTBUU C
paboueil mporpamMmoii), KoTopas He MpEAnoyiaraeT HEMOCPEICTBEHHOT0 U HENpPEpHIBHOTO
PYKOBOJICTBA CO CTOPOHBI ITPEMO1aBaTENs.

BueaynutopHas camocTosiTenbHast paboTa Mo TUCHUIIMHE MOXET BKIIH0YaTh B ceOsi:

- TMOATOTOBKY K ayAUTOPHBIM 3aHATUAM (JIGKIMSM, TPAKTUYECKUM 3aHATHUSM,
71a0opaTOpHBIM paboTaM M Jp.) U BHINOJIHEHHE HEOOXOAUMBIX IOMAITHUX 3a]IaHHIA;

- paboTy Haj OTIENbHBIMH TE€MaMHU JUCUUIUIMHBI (MOJYJisl), BBIHECEHHBIMH Ha
CaMOCTOSITENIbHOE U3yUeHHE B COOTBETCTBUU € paboyeil mporpamMmoii;

- TIpopabOTKy Marepuana U3 MEepeyHss OCHOBHOW W JIOMOJIHUTEILHOW JIUTEpaTyphl IO
JUCLIUIUINHE, 110 KOHCIIEKTaM JIEKIINN;
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- HamucaHue pedepaToB, TOKIAAOB, 3CCE, OTUETOB, MOJITOTOBKA MYJIbTUMEIAUWHBIX
IIPE3EHTALUN, COCTABIEHHE IJI0CCapus U Jp.;

- JApYrHe BUJbI CAMOCTOSATENbHOMN PabOTHI.

ConepxaHue CaMOCTOSITETBHONH — paboThl  ompenensercss paboyeil  mporpaMMoit
JUCLUIUIMHBL. 3alaHusl Al CaMOCTOSTENbHOW pabOThl MMEIOT YeTKUE KaJleHIAapHble CPOKU
BBITIOJTHEHUSL.

BeinonHenue m000ro BuAa CaMOCTOATENBHOM paOOThI MpeArnoiaraeT MpOXOXKACHUE
00yyaromuMcs CJIEIYIOINX 3TaIlOB!

1. Onpenenenue 1enu caMOCTOATENIbLHOW PaOOTBHI.

2. Konkperu3anus no3HaBaTeIbHON (MTPOOIEMHON MIIUITPAKTUYECKOM ) 3a1a4H.

3. CamMOOI1I€HKa TOTOBHOCTH K CAMOCTOSTENIbHONW PabOTENo PELICHNIO TOCTaBIEHHON HIIN
BbIOpaHHOM 3aJ1auH.

4. Be10op afexBaTHOTO CIIoco0a ASMCTBHIA, BEAYIIETO KPEIICHHIO 3a/1a4u (BBIOOp MyTeH 1
CPEZCTB ISl €€ PeLleHHUs).

5. [InanupoBaHue (CaMOCTOSTENBHO WU C IIOMOILBIONPENOIABATENS) CAMOCTOSATEILHON
paboThI 110 PEIICHHIO 3a/1a4H.

6. Peanmu3anust mporpamMMbl BBITIOTHEHUS] CAMOCTOSTEIBHOM PaboOTHI.

7. CaMOKOHTPOJIb BBIIIOJHEHUSI CAMOCTOSITENIbHON paboThl, OLICHUBAHUE IMOJYYEHHBIX
PE3YJIbTaTOB.

8. Pednexcust coOCTBEHHOH yUeOHOH e TENEHOCTH.

Paborta ¢ Hay4HOii ¥ y4eOHOI JuTepaTypoi

Pa6ota ¢ yueOHOI 1 Hay4YHO IUTEpaTypOol sBIISETCS IN1aBHOM (OpMOI CaMOCTOATEIIbHON
paboTel U HEOOXOAMMa HpPHU IMOATOTOBKE K YCTHOMY ONPOCY Ha CEMHUHAPCKHUX 3aHATUAX, K
KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO, 3aUETY.

B nporiecce paboThl ¢ yueOHOM U HAyYHOH JIUTEPATYPOH CTYIEHT MOKET:

-JiefaTh 3alKicH M0 X0y YTEHHs B BHJI€ IIPOCTOrO MJIM Pa3BEpHYTOro IJjiaHa (co31aBaTh
HepevyeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJISATh TE3UCHI (LUTUPOBAHUE HAaMOOJee BaKHBIX MECT CTaTbU WJIM MOHOrpaduu,
KOPOTKOE M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAIUU (KpaTKoe 0000IIeHrEe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCHEKTHI (Pa3BepHYTHIE TE3HUCHI, KOTOPHIE).

Br10paB Hy)KHBIIl HICTOYHUK, CJIEyeT HAWTH MHTEPECYIOIIUI pa3ell 110 OrJIaBJICHUIO WU
a(haBUTHOMYYKa3aTeso, a TakKe OJHOMMEHHBIH pa3/iesl KOHCIEKTa JIEKUUH MM y4eOHOro
nocobus. B ciiydae BO3HMKIIMX 3aTpyJAHEHUH B MOHMMaHMM Y4eOHOro Marepuajia Cielyer
0o0paTuUThCsl K JIPYTMM MCTOYHHMKAM, TJ€ HM3JI0KEHHE MOXKET OKa3aTbcs OoJiee JOCTYIHBIM.
HeobOxonnMo oTmeTHTh, 4TO paboTa C JUTEPaTypoil HE TOJBKO MOJEe3HAa KaK CPeJACTBO Oojee
rJyOOKOro M3ydeHHs JI0O0OW JMCUUIUIMHBI, HO U SIBISETCS HEOThEMJIEMON YacThiO
pohecCuOHANBHON JeSTENbHOCTH Oy IyIEro BhITYCKHUKA.

Moayab Ne 1.

O01mas 3K0J10rus U I7100aJbHbIE IKOJIOTHYeCKHE NPOo0IeMbl COBPEMEHHOCTH

100.1 YueHue o 6uocghepe

[Tonstue 6uocdeprl. CocTtaB u cBoiicTBa 6uochepsl. YcroitunBocts 6uochepsl. yHKIIMN
U CBOMCTBa HBOT'O BellecTBa. buoreoxumuueckue nukisl. Hoocdepa.

[Tonsitue 6uocdepsr nosiBuinock B Ouonoruu B XVIII Beke, HO BrepBbie B OJU3KOM K
COBPEMEHHOMY CMBICITY IOHATHE «OHOC(epay» BBENI aBCTPUNUCKUH reosior Dxyapa 310cC B KHUTE
«[Ipoucxoxnaenne Anbny (1873 r.), KOTOpBIA OHpeACTWI €€ Kak 0Co0yr, o0pa3yeMyro
opranuzMamu 00os0uKy 3emin. B HacTosIee Bpemsi Bce )KUBbIE OpraHU3Mbl Ha3bIBAIOT «OHOTay,
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«OHOCY, «KUBOE BEIIECTBOY, a MOHITHE «Orochepay TpaKTyeTcs TaK, Kak ero TOJIKOBA aKaJeMHIK
Brnagumup WBanoBuu Bepnanckuii (1863-1945 rr.): ocobasi, oxBaueHHas! KU3HBIO, 000JI0UKA
3emnu. B Qusuko-xumuueckom cocraBe Ouocdepbl BepHaackuil BblIesul  cleayrolue
KOMITOHEHTHI:

- KHBOE BEIIECTBO - COBOKYITHOCTh BCEX )KHBBIX OPTaHH3MOB;

- KOCHOE BEIIECTBO - HEXHUBBIC Tela WU SBICHHUS (Ta3bl aTMOc(epbl, TOPHBIC MOPOJIbI
MarmMaTu4eckoro, HeOPraHM4YEeCKOro MPOUCXOKACHUS U T.11.);

- OMOKOCHOE BEUIECTBO - Pa3HOPOAHbBIE TPUPOIHBIE TeNa (TIOYBBL, TOBEPXHOCTHBIE BOADI U T.I1.);

- OMOTeHHOE BEIIECTBO - MPOAYKTHI KU3HEIEATEITHHOCTH KUBBIX OPTaHU3MOB (TYMYC TOYBHI,
KaMEHHBIH yTojb, TOpd, HeTh, CIAHIIEI U T.I1.);

Bepnaackuii B cBoem tpyne «buocdepay BrepBbie J0Ka3all MEPBOCTECIIEHHYIO POJIb KUBBIX
Opranu3MoB B (HOpMHUPOBAHMM OKpYKawoIed cpeibl. JKU3Hb -3TO CBA3YIOIIEE 3BEHO MEXKIY
Kocmocom u 3emiieit, KOTOpoe UCTIONB3Ys SHEPTUI0, IPUXOIAIIYI0 U3 KOCMOCa, TpaHCHOPMUPYET
KOCHOE€ BEILIECTBO, CO3/JaeT HOBbIE (HOPMBI MaTepHaTbHOrO Mupa. Tak, >KUBbIE OpraHU3MbI
CO3alii TIOYBY, HAMOJHWIA aTMoc(hepy KHUCIOPOJIOM, OCTABHIIM TOCTE ce0si KUIOMETPOBEIC
TOJILIY OCAOYHBIX MOPOJ U TOIUTUBHBIE OOraTcTBa Hellp, MHOTOKPATHO MPOIMYCTUIIN Yepe3 cels
BeCch 00beM MupoBoro okeana. BepHanckuii He 3aHUMAIICS TPOOJIEMON BO3HUKHOBEHUS KU3HH,
OH TIOHUMAJ €€ KaK €CTECTBEHHBIH dTal caMOOpraHU3aluu MaTepuu B JIFOOOM YacTH KocMmoca,
TIPUBOIANINA K BOSHUKHOBCHHIO BCE HOBBIX (DOPM €€ CYIIICCTBOBAHHSI.

VYyenne BepHaJckoro HauenuBaio Ha U3YUYEHUE KUBBIX, KOCHBIX U OMOKOCHBIX TENl B UX
HEPa3PBIBHOM €IMHCTBE, UYTO CHITPAJIO 3HAYUTEIHHYIO POJIb B IIOATOTOBKE €CTECTBOUCIIBITATEIICH
K LIEJIOCTHOMY BOCTIPUSITUIO IPUPOIHBIX CUCTEM.

Crtpykrypa Ouocdepbl TpeacTaBisieT COO0H COBOKYITHOCTh Ta3000pa3HOM, BOJHOW H
TBEpAOH 00O0JI0UEK IUIAaHEThl W JKMBOTO BELIECTBAa, WX Hacemstomero. Macca Ouochepsl
cocrasmsieT npubau3uTenbHo 0,05% maccet 3emitn, a ee 00beM - 0,4% obbvema rmaneTsl. I paHuIls!
O6uocepsl onpeaenseT pacnpocTpaHEHHE B HEl KUBBIX OPraHU3MOB: TOPU30HTAIBHBIX TPAHUIL B
HEl HE CYIIEeCTBYET, a 10 BEPTUKAIN BEPXHsIS I'PAaHUIA PACIIOIOKEHA HA BBICOTE 030HOBOTO CJIOS
3emiiu, a HUOKHSS - B TIpeJiesiax JTUTOCGEPHI JISKUT B CpeIHEM Ha IiIyOuHe 3 KM OT TOBEPXHOCTH
cynmm u 0,5 kM HIKe aHa okeana. O Oozee TIIyOOKOM NPOHWKHOBEHHH JKM3HU B TOJIIIH
auTochepsl CBEACHUI HET.

JKvBoe BelecTBO HAXOAUTCS B TOCTOSSHHOM DHEPreTUYECKOM OOMEHE C BHELITHUM MHPOM.
OHO sBJSIETCSI OCHOBHBIM OPTaHU3YIOUIMM DJIEMEHTOM B MOJAJEPKaHUU KPYroBOPOTa BEIIECTB,
o0eCreYeHnH JUHAMUYECKOTO pPAaBHOBECHS JSKOJOTHYECKHX cHcTeM. IIporecc co3manus
OpPTaHMYECKOTO BellecTBa B Ouocdepe MPOUCXOTUT OAHOBPEMEHHO C MPOTHUBOIIOJIOKHBIMU
IpoIeccaMy TOTPEOJICHUS W Pa3IOKEHUST €ro reTepoTPOdHBIMH OPTaHW3MAMH Ha HMCXOJIHBIC
MUHEpaTbHBIE COeNMHEHUs (BOJA, YIJIEKUCHBIH Ta3 U JAp.). Tak OCYHIECTBISIETCS KPYTOBOPOT
OpPTaHWYECKOTO BeIIeCTBA B Omocepe Mpu ydacTUH BCEX HACEIAIONIUX €€ OpPraHU3MOB,
MOJYYUBIIUI HA3BaHHUE MaJIOr0, UM OMOJOTHYECKOro, (OMOTHYECKOT0) KPyrOoBOPOTa BEIIECTB B
OTJIMYHE OT BBI3BIBAEMOT'O COJTHEYHOH YHEPTUeH OOJBIIIOTO, WM T€0JIOTHIECKOT0, KPYTrOBOPOTa,
HauboJsee SPKO MPOSBISIONIETOCS B KPYroBOPOTE BOJBI U HUPKYIALUU aTMocdepbl. bomnbioit
KPYTrOBOPOT IIPOUCXOINT Ha MPOTSHKEHUH BCETO T€OJIOTMYECKOTO PA3BUTHSI 36MITH M ITPOSIBIISICTCS
B MIEPEHOCE BO3AYIIHBIX MAaccC, MPOAYKTOB BHIBETPUBAHUS, BOIbI, PACTBOPEHHBIX MUHEPATHHBIX
COCTMHEHUH, 3arpsA3HSIONINX BEIIECTB, B TOM YHCJIE PaHOAKTHBHBIX.

bruocdepa sBnsieTcs 4pe3BBIYANHO CIOXKHOM IKOCUCTEMOM, paboTaroIIeil B CTAllMOHAPHOM
pSKHME Ha OCHOBE TOHKOW PETYNSIIMH BCEX COCTaBISIONIMX €€ JacTed W mporeccoB. Kak
CBUJICTENHLCTBYIOT JaHHBIE UCCIICOBAHMM, 110 KpaiiHelt Mepe mocneanune 600 MITH. JIeT xapakTep
OCHOBHBIX KPYTOBOPOTOB Ha 3eMmJie CYIIECTBEHHO HE MEHSUICS, M3MEHSUIHCH JIUIIb CKOPOCTH
TEOXUMHUYECKHX MporieccoB. CTabuiIbHOE COCTOsSIHUE OMOC(Eephl 00YCIOBIEHO B IEPBYIO OYEPElh
JIESATEIIbHOCTHIO )KUBOTO BEIIECTBA, 00ECIIEYMBAIOIICH ONIPEICIICHHYIO CKOPOCTh TpaHCchopMauu
COJTHEYHOU PHEPrUU U OMOTEHHON MHUTPAIMA aTOMOB.

Bmecre ¢ TeM BMeEmIATENbCTBO 4YEJIOBEKA B NPUPOJHBIE KPYrOBOPOTHI HMPHUBOJIUT K
Cepbe3HBIM U3MEHEHUsIM B cocTosiHUM Ouocdepsl. Bo3Bpamasics k yuenuto B.M. Bepnanckoro,
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HEOOXOJMMO OTMETHTh, YTO OH OLICHWJI IMOSIBJICHUE YEJIOBEKAa Ha 3emiie, KaK OrPOMHBIN Iiar B
OBOJIIOLMH IUTAHETHI. YUEHBIH CYMTal, YTO C BO3HMKHOBCHHUEM YEJIOBEKAa M Pa3BUTHEM €ro
HPOU3BOACTBCHHOW JIESATEIBHOCTH YEJIOBEUYECTBO CTAHOBHUTCS OCHOBHBIM T'€OJIOTHYECKUM
(akTOpoM BceX MPOUCXOIAIINX B Orocdepe MIaHeThl U3MEHEHUI, TPUOOPETAIOLINX III00ATBHBIH
xapakrep («YemoBedecTBO, B3SATOC B LEJIIOM, CTAHOBUTCS MOIIHOW TEOJOTMYECKOW CHIION).
JlanpHeiiliee HEKOHTPOJIMPYEMOE pPa3BUTHE JCATCIBHOCTU JIOJCH TauT B cebe OOJBIIYIo
OIaCHOCTH U moToMy, cuntan B.M. Bepraackuii, buocdepa qomKHa MOCTENEHHO MPEBPALATHCS
B Hoocepy, wiu chepy pasyma (0T rpedeckux NOOS - pa3ym, sphaira - map).

[Tonsitue «HOOC(hepa» oTpaxaeT Oyayliee COCTOSHHE PAIlMOHAIBHO OPraHM30BAaHHOW
IPUPOIBI, HOBBIM ATall pa3BUTHs OHOC]ephl, SMOXYy HOOC(hEphl, KOTAa AadbHEHIIast IBOTOIHS
IUTAaHETHl OYyJET HampaBlSATbCA PasyMOM B LENAX OOecHedeHHs HEOOXOIMMOW TapMOHHH B
COCYIIECTBOBAHHUH TIPUPO/IBI U OOIIECTBA.

CamocrosTenbHas paboTa KypcaHTa COCTOMT B IIOATOTOBKE K KOHTPOJILHOH paboTe u
BKJIIOYAeT MPOpadOTKy BONPOCOB, YKA3aHHbIEC HIKE.

Bonpocul ona camonposepku

Jaiite onpeseneHne NOHATHAM «Ornochepa» u «Hoochepar.
Korma u kem ObL10 BBEICHO MOHATHE «OHnochepar?
Jaiite xapakTepucTuky ouocdeps.
Onummre rpaHullbl GuocQepsl.
[lepeuuncnure NsATh OCHOBHBIX CBOMCTB Onochepshl.
. Jaiite onpeencHne MOHATHIO «OMOTCOXUMHYCSCKHUH ITUKID».
7 H300pa3ute OMOreOXMMHYESCKHI ITUKIT a30Ta, TaHTe HEOOXOIUMBIC TOSICHECHHSI.
8. MHzobpaszute buoreoxummueckuii nuki Gocdopa, aiiTe HEOOXOAUMBIEC TIOSCHEHUSL.
9. B uem cocTouT peBOTIOIMOHHOCTH YueHus B.U. Bepranckoro o 6mocdepe?
10. /laiiTe onpeneneHne MOHITHIO GKUBOE BEILIECTBOY.

oUuawWNE

11. [lepeuncnure 1 ONMUIIATE OCHOBHBIEC ()YHKIIMU )KUBOTO BEIIECTBA.
12. [lepeuncanTte 1 ONUIINTE CBOMCTBA XKHBOI'O BELLIECTBA.
13. OmummTe  poib  AHTPONOTEHHOTO  BMEIIATEIhCTBA B OMOTCOXMMHYECKHE
IIUKJIBL.
14. Kakum oOpa3zom obecrieunBaeTcsi yCTOWIMBOCTh Orocdepnl?

100.2 3xocucmemuwl

CamocrosiTenbHas paboTa 00y4aroIerocsi COCTOUT B TIOBTOPEHUH JIEKITMOHHOTO MaTepuaia
U BKIIOYAET CIEAYIONIME OCHOBHBIE pa3/ebl: BHUABI IKOCHCTEM, CTPYKTYpPHI 3KOCHUCTEM,
Tpo(uueckue cBsI3U B 9KOCUCTEMAX, MPOAYKIUS U IPOAYKTUBHOCTh SKOCUCTEM, BUJIbI CYKIIECCHA.
HekoTopsie OCHOBHBIE MOHSATHUS TI0 TEME U3JI0KEHBI HILKE.

DKocucTtemMa - 3TO CHUCTEMa, COCTOSIIAs M3 JKUBBIX CYIIECTB M CpeAbl MX OOWUTaHUS,
O0OBEIMHEHHBIX B €IMHOE (PYHKIMOHANbHOE Iiesioe. TepMUH BBEAEH AHIIMMCKUM 3KOJIOTOM
AptypoM Tencnu B 1935 roay. [loHsTHe 3KOoCHCTEMBbI aOCTPAKTHOE, TO €CTh HE MPHUBS3AHO K
KaKoMy JJM00 KOHKPETHOMY Y4acTKy TEPPUTOPUH, B OTJINYHE OT OUOTEOIIEHO3a, KOTOPBIN OOBIYHO
MPUBS3aH K KaKOW-T1M00 KOHKPETHOW TepPUTOPHUH.

OCHOBHBIE CBOMCTBA DKOCHUCTEM:

1) CIIOCOOHOCTH OCYLIECTBISTH KPYTOBOPOT BEILECTB;

2) MIPOTHUBOCTOSATH BHELTHUM BO3JCHCTBHSIM;

3) MIPOU3BOIUTH OMOJIOTHUECKYIO MPOAYKIINIO. Buabl
IKOCHCTEM:!

1) MHKpPO3KOCHUCTEMBI (aKBapuyM, HEOOJIBIIION BOIOEM, KAIUIs BOJIBI U T.]1.);
2) Me303KocucTeMa (J1ec, 03epo, CTEMb, PeKa);
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3) MakposkocucTema (OKeaH, KOHTHHEHT, TPUPOIHAs 30HA);
4) robanbHas 3kocucteMa (Orocdepa B eIoM).

0. Onym mpennoxun Kiaccu(UKAIUI0 3KOCUCTEMBI HA OCHOBE OMOMOB. DTO KpYITHBIE
MPUPOJIHBIC KOCHCTEMBI, COOTBETCTBYIOIIHE (usuko-reorpaduuecKkuM 30HaM,
XapaKTEepU3YIOIIHeCs KaKUM - THO0 OCHOBHBIM THUIIOM PACTUTEILHOCTH WM APYTrOi XapaKTepHOM
0COOEHHOCTHIO JTaHAmadTa.

Tunsl OHOMOB:

1) HaszemHbIe (HampUMep, TYH/IPA, TalTra, CTEIH, TyCTHIHH);

2) MpeCcHOBOIHBbIC  (HAampuMep,  BOJOTOKH:  PEKH, py4bH;  BOJOEMBI:  03epa,
py/asl, 00JI0TA);

3) Mopckue (HampuMep, 30HBI alBEJUIMHIA, KOPAUIOBbIe PUQBI, OTKPHITHIA OKeaH,
MPUOPEIKHBIE BOJIBI).

CTpyKTypHpOBaHHE HSKOCHUCTEM IPOU3BOISAT B 3aBUCHMOCTH OT €€ THIA, Halpumep,
CYIIECTBYET BEPTUKAIILHAS U BUIOBAsI CTPYKTYPHI ITUPOKOIMCTBEHHBIX JIECOB, CTOSYMX BOJIOEMOB
U TIp.

B skocucTemMe MOXHO BBIICIUTH J[BA KOMIIOHEHTA — OMOTHYECKUH M aOMOTHYCCKHIA.
buotnyeckwuii nenuTcsi Ha aBTOTPO(GHBIN (OPraHU3MBbI, TIOIYYAIONIUE TIEPBUYHYIO SHEPTHIO JIIS
CYIIECTBOBaHMS W3 ()OTO- M XEMOCHHTE3a WJIM MPOAYICHTHI) U TeTepOoTPOPHBINA (OPraHU3MBI,
MOJTYyYaOIUe SHEPTUI0 U3 MPOIECCOB OKHCICHHS OPraHMYECKOrO BEIIECTBA — KOHCYMEHTHI H
PEAYUEHTBI) KOMIIOHEHTBI, KOTOpBhIE (DOPMHPYIOT TPOPUUECKYIO CTPYKTYPY IKOCHCTEMEI.
Tpoduueckas 1enb - MOCICIOBATENBHBIA PsiJl OPraHU3MOB, B KOTOPOM KaXKI0€ IMOCIEAYIOIIee
3BEHO IOEIAeT MPEIIIeCTBeHHUKA M0 1ermd. COBOKYIHOCTh TPO(UUYECKUX IENel B DKOCHCTEME
NPECTaBISIET COOOU TPOPHUECKYIO CETh.

Cykneccus - mociieioBaTeNIbHasi CMEHa OJJHOrO OMOIIeHO03a ApYTruM. Pa3nmnyaror nepBUYHbIC
U BTOPUYHBIC, TPUPOJHBIC M AHTPOIIOTCHHbBIC, AJUIOTCHHBIC, ABTOTCHHBIC W IIMKINYECKUE
CYKIIECCHH.

Bonpocul ona camonposepku

JaiiTe onpeneneHne TepMUHY «IKOCHCTEMA).

[Tepeuncnure BUABI IKOCUCTEM, PUBETUTE IPHUMEPHI.

Uto Takoe BUIOBas CTPYKTYpa SKOCUCTEMBI?

N300pa3ute BEpTUKAIBHYIO CTPYKTYPY TPOITUYECKOTO Jieca.

PwbdpE

5. HM3o00pa3ute BepTUKAIBHYIO CTPYKTYpPY 03epa. Kakue BUIbI )KUBBIX OPraHU3MOB
MOTyT 00UTaTh B PO yHIaIbHON 30HE?

6. M300pa3ute BepTUKAIBHYIO CTPYKTYpPY OKeaHa. Kakue BUIbI )KUBBIX OPraHU3MOB
o0uTaroT B 3BYOTHYECKOM 30HE?

7. IlepeuncnuTte CBOWCTBA SKOCUCTEM.
8. Uro Takoe Tpouyeckas 1erns?
9. IlpuBenuTe mpuMep NaCTOMIHON U JETPUTHOM TPOPUUECKOM LeTH.

10. YTo Takoe mepBUIHAS MPOIYKIINS?

11. Kakue Ha3eMHBIE YKOCHCTEMBI SBJISFOTCSI HU3KOMTPOAYKTUBHBIMU ?
12. Kakue MOpPCKHE YKOCHCTEMBI SIBJISTFOTCSI BRICOKOTIPOTYKTHBHBIMU ?
13. JlaiiTe onpeieicHre OHITHIO «CYKIISCCHSI.

14. OnumuTe X0 MEPBUYHON CYKIIECCHH.

15. OnwumuTe X0a BTOPUYHON CYKIIECCUH.

! http://cyclowiki.org/wiki/
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100.3 IonyasayuoHHAs1 OUHAMUKA

CamocrosTenpHas paboTa oOyd4aromierocst mOpearnoiaraeT 3alOMHHAHWE MaTepuaa,
U3JI0)KEHHOI0 HA JIEKUMHU IO IUIaHy: HOIYJISIIMM, BUJIBI, CTPYKTypa MONYJISLUUN, NUpPaMUIbI
BO3pacToB, (aKTOpbI, BIUAOIIME Ha [WHAMUKY YHUCICHHOCTH MOMYISALUUN, CBS3U MEXIY
HNOMYJISIIMSIMA U BHYTPU HOIYJISALIAMN.

[Monymnsuus (mo3mHenar. populatio, ot iar. populus — Hapo, HaceleH#e) - COBOKYITHOCTh
ocobeit 0JHOTO BHJ1a, O0JIee WIIM MEHEE AITUTEIHHO 3aHMMAIOIIas ONPeAeIEHHOE TPOCTPAHCTBO U
BOCIPOM3BOAAIIAsA ceOsi B TeyeHHe OOJIbIIOr0 YHUCJa MOKOJEHUM; 0coOU OJHON MOMyIsiuuu
UMEIOT OOJBIIYI0 BEPOSTHOCTh CKPEIIUBAThCA JPYr C JPYroM, 4eM C OCOOSAMHU JpYrux
MOMYJISILIMI; 3TO CBSA3aHO C TEM, UTO JaHHAsi COBOKYITHOCTh 0COO€H OT/eNIeHa OT APYTUX TaKHX JKe
COBOKYIHOCTEH 0coOeil TOW WM WHON CTENEHBIO MABJICHUS Pa3IUYHBIX (HOPM H3OJISAIHH.
[Tonymauuy XapakTepU3yKTCS YHUCIEHHOCTBIO, IUIOTHOCTBIO MW CTPYKTypoil. Ilupamuasl
BO3PAaCTOB OBIBAIOT BO3PACTHBIC M IOJIOBO3PACTHBIC, OHU CIIY)KaT JJIsi MPOTHO3HBIX OIEHOK
COCTOSIHMSI MOIYJSIMUM C LEJbI0 NPUHATHS CBOEBPEMEHHBIE MEp MO MNPEAOTBPALIECHUIO HX
VICUE3HOBEHMUSI UJIU PETYIISILIUN YUCIEHHOCTH.

buotnyeckwuii moreHiman - (0T rped. biote sku3Hb; CHHOHUM - PEIPOTyKTUBHBIH ITOTCHIHA)
— XapaKTepUCTUKa BHYTPEHHEH MOTEHIIUAIbHON CITIOCOOHOCTH JAHHOMW MOIMYJISIIIU K POCTY MPHU
CTaOUJIBHOM BO3PAaCTHOM COCTaB€ M ONTHUMAJIbHBIX YCJIOBHSIX CPEJIbl; BBIPAYKACTCS BEIIMUMHOU
MPUPOCTA MOMYISALUHU 32 €AMHUILY BpEMEHH B pacyeTe Ha 0JHy 0c00b. COMpPOTUBIICHUE CPEBI -
COBOKYITHOCTH BCE€X JIMMUTHPYIOUIMX YWCIEHHOCTh momymsanuud ¢axTopoB. Hampumep,
KOJIMUECTBO MUIIH, HATMYHE/OTCYTCTBUE XUITHUKOB, CIHMIIIKOM HHU3Kas/BBICOKAsl TeMIlepaTtypa u
np. Takum oOpa3om, TMHAMUKA UYUCIEHHOCTH HOMYJALMNA 3aBUCUT OT TOrO, KaKuM 00pazom
bopMUpyeTCsi COOTHOILIEHUSI «COIPOTUBJICHHUE CPEABI - OMOTHUECKUN MOTEHIHAT». 3aBUCUMOCTD
JAHHOTO COOTHOILIEHUSI OT BPEMEHHU IO3BOJIAET ONPEAEIUTh TUIl AMHAMUKH YUCIEHHOCTH IIO-
nyasui (cTaOMIIbHBIN, U3MEHUUBBIH, B3PBHIBHOM).

buotnyeckne cBsizu (cMMOMO3, HEUTpaIM3M, aHTHOMO3)- OTHOUICHUS MEXAY OCOOSMH,
nomynsiuusiMu, Bugamu. CumMOMO3 - THUN OMOTHYECKOW CBS3M, MPH KOTOPOM OJUH W3
B3aMMOJICHCTBYIOIIUX BHJIOB MWJIM 00a H3BJIEKAIOT BBIFOJY W3 CBOUX B3aMMOOTHOILIECHUH.
HeiirpanusMm - Tun 6MOTHYECKON CBS3H, MIPH KOTOPOM He HaOIr0/aeTcsi HU OTPULIATENbHOTO, HU
MOJIOKUTEIBHOTO BIIUSHUS BUJOB JIpYr Ha Jpyra. AHTUOMO3 - TUI OMOTHYECKOM CBSI3U, NpU
KOTOPOM OJIMH M3 B3aWMOJICHCTBYIOIIMX BUAOB WM 00a UCHBITHIBAIOT YTHETEHHE CO CTOPOHBI

JPYTOTO.

Bonpocul ona camonposepku
JlaiiTe onpeneneHre MOHATHIO «ITOMYJISLIHS.
Uem xapakTepusyeTcs: MOMyIIsIus?
Kakue monynsiiiuu UMEIOT MPOCTYIO IEMOTPaPUIECKYIO CTPYKTYPY?
Kakue momymsiiuy uMeroT CI0KHYIO IeMOTpaduuecKyto CTpyKTypy?
N300pa3ute nupaMury BO3pacToB BEIMUPAIOLIEH MOMYIISILINM.
Yro Takoe OMOTHUYECKUI MOTEeHIMA BUa?
Yro Takoe eMKOCTh Cpefibl AJis JAHHOTO Buaa?
8. Uro Takoe CONMpOTHBIICHUE CPEIbI?
9. Kakum oOpazoM BiHMsSET IUIOTHOCTh MOMYJSIMAM HAa  gncieHHocTh?  [lpw-

BEJIUTE NIPUMEDPBI.

10. Kakwue THITBI JTHHAMUKH YUCIICHHOCTH TOMYJIAnid BbI 3HaeTe?

11. JlaiiTe onpeneneHne NOHATHIO «ONOTHUECKUE CBS3U».

12. Kakwue BUIBI OMOTHYECKHUX CBs3el Bbl 3HacTe?

13. Yro takoe myryanu3m? [IpuBenute mpumepsl.

14. Yro takoe xumanyecTBo? [IpuBenuTe mpumepsl.

NooakwbhE

100.4 3kos02uveckue haKkmopbul
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CamocTtosaTenbHas paboTra o0ydaromierocss MpeanojaraeT MOBTOPEHUE JIEKIIMOHHOTO
MaTepuaia Mo IJaHy: KJacCU(pUKalus IKOJIOTUYECKUX (PaKTOPOB, BO3JAECHCTBHE IKOIOTHUECKUX
(axTOpOB Ha )KMBBIC OpraHN3MbI, 3aKoHbI JInbuxa u Lllendopra, qeneHne sKuBbIX OPraHU3MOB 110
OTHOUICHUIO K (paKTOpaM Cpe/bl.

DKojorudeckuii (akTop - 3TO 000N SIEMEHT Cpelbl, CIIOCOOHBIM OKa3bIBaTh MPIMOE
BO3/ICHICTBUE Ha JKMBBIC OPTaHU3MbI XOTs Ha MPOTSHKEHUU OAHON M3 (a3 UX MHIUBHUIYaTIHHOTO
pa3BUTHUS, WIH JIIO00E YCIOBUE CPEellbl, HA KOTOPOE OPTaHMW3M OTBEYAET MPUCIOCOOUTETHLHBIMU
peakuusamu. Ilpocreiimas KiraccUpUKALMS OEIUT KOJIOTHYecKre (HaKTOphl Ha JIBE TPYIIIBL:
abuoTHYecKkue (HeKUBOM MPUPOJIBI) U OMOTHYECKUE (SKMBOU MPUPOIBI) (GaKTOPHI.

3akon Jlubuxa dopmynupyercs cieqylmuM o00pa3oM: BEUIECTBOM, HAXOJSIIMMCS B
MHUHHMYME, ONpPEACISIeTCS BEIMYMHA YpOKas, ONMpEAeIsieTCs ero CTaOMIbHOCTh BO BPEMEHH.
3axon lllendopaa: mo0oii Bua uMeeT orpeaeaeHHbIe, IBOIIOLNOHHO YHACIEA0BaHHbIE, BEPXHUN
Y HIOKHUM Mpezelibl TOJEPAaHTHOCTU (BBIHOCIMBOCTH) MO OTHOLUEHHUIO K BO3ACHCTBHUIO JHOOOI0
dakTopa cpebl.

Cy1iecTByeT AeleHHEe KUBBIX OPraHW3MOB I10 NPU3HAKY UX OTHOLIEHUS K BO3ICHCTBUIO
HKOJIOTHYECKUX (PaKTOPOB HAa CTEHOOMOHTOB M 3BPHOMOHTOB. CTEHOOMOHTBHI HMMEIOT Y3KUH
JUana30H TOJICPAHTHOCTH IO OTHOIICHHIO K BO3ACHCTBHUIO KAKOTO-THOO 3KOJOTHYECKOTO
daxTopa, a IBpUOHOHTHI - UPOKUH. ClleAyeT MOHNMATh, YTO YUCTHIX CTEHO- U SBPHOMOHTOB HE
CYLIECTBYET.

Bonpocwr ona camonposepku
JaiiTe onpeaeneHne MOHATHIO «3KOJIOTUYECKUNA (haKTop».
[TpuBeauTe KnaccCUPUKALMIO IKOJTOTUIECKUX (PAKTOPOB.
Kakue abuotnueckue paxtops! Bol 3HaeTe?
Kakue daxTopsl oTHOCATCS K OMOTUYECKUM?

el oA

5. U300pa3ute TpaduYecKyr0 3aBUCHUMOCTh >KH3HECHHOW aKTUBHOCTH OpraHWU3Ma OT
WHTEHCUBHOCTHU BO3JICHCTBHS dKoJorndeckoro gaxkropa. Jlaiite He0OX0AUMbIE MOSCHEHUS (30HBI
ONTUMYyMa U MECCUMYyMa).

6. Chopmymupyiite 3akoH JlnOmxa. Ilpumenum sm 3akoH JlmOuMxa K >KHUBOTHBIM?
[TpuBeauTe NpUMeEpHI.

7. Chopmynupyiite 3akoH Illendopna. [loscHute ero neiictBue Ha npuMepax.

8. Uto Takoe TOJIEpaHTHOCTH BUIA?

9. flBnsiercs ym TioyOMHa ~ OKeaHa  JKojormueckuMm  ¢akrtopom?  [losicHuTe
OTBET.

10. Kakwue opraHu3Mel aBisieTcs cteHoOnoHTaMu? [IpuBennTe npuMepsl CTEHOTEPMHBIX,
CTEHOTAIIMHHBIX OPraHU3MOB.

11. Kakue opranusmsl ABIsit0TCA 3BpruOnoHTamMu? [IpuBeante npuMepsl IBpUTaIMHHBIX U
3BPU(OTHBIX OPTaHU3MOB.

100.5 Tao06a1bHbIE IKO102UYECKUEe NPO61eMbl COBPEMEHHOCMU

CamocTtosaTenpHas paboTa oOydaromierocs NpearnoiaraeT MpopadoTKy JHTEpaTypbl H
KOHCIIEKTa JIEKIIMA TI0 CJEAYIOMUM BOIpocaM: AeMorpaduuecKuii B3pbIB; KHCIOTHBIE OCAJIKH,
r100ankHOE OTEIJICHHE, pa3pyLIeHHEe 030HOBOTO CJI0s, OMyCTHIHUBAHKE, YMEHBIIIEHHE BUJOBOTO
Pa3HOOOpa3usi B acIEeKTe aHTPOMOTEHHOT'O BO3JIEHWCTBHS HA MPHUPOJY; MOHSTHE YCTOMYHWBOTO
pa3BUTHSL.

B nemorpaduueckoii MCTOPUU YEIOBEYECTBA YCIOBHO MOKHO BBIJICTUTH JIBA OOJBIITHX
nepuona. IlepBelii M3 HHMX COOTBETCTBOBAJ TaK HA3bIBAEMOW arpapHOW UMBWIM3ALUU U
MPOAOJIKAJIICA MPUMEPHO 10 BTOpoi mojoBuHbI XVII B. OH oTiMYaics CpaBHUTEIBHO HU3KUM
MPUPOCTOM HaceJeHHs. B ycmoBHsIX MepBOOBITHOTO OOIIECTBA, TaXe MPU HATUYUH MOTUTaMUN
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(T. €. MHOTOOpaumsi), €CTECTBEHHBIM IPUPOCT OBLT HE3HAUUTEICH, TaK KaK POXKIAEMOCTh U CMEPT-
HOCTb, HaXO/SICh Ha BHICOKOM YPOBHE, B3aMHO YPaBHOBELINBAJINCH.

Haunbonee 3aMeTHbIE NU3MEHEHUS B YUCIEHHOCTH KUTEJIEH 36MHOIO 111apa, 03HAMEHOBABIINE
nepexoa KO BTOPOMY MEPHOAY AeMOrpaduyecKoro pa3BUTHs, MPOU3OILIN 32 MOCIEIHUE TPU C
mumHUM  crostetns. Ho w Ha ux ¢Qone Ttemmbl mpupocta B 1960e TOABI OKa3zamuch
OecripenieICHTHBIMU. Toraa M BO3HUKIO TOHATHE JeMOTpaHUuecKuil B3pbIB — pPE3KOe
YBEJIIMUEHUE IPUPOCTA HACEJICHUS, NOSBWIACH MpPAayHbIE IPOTHO3bI CKOPOrO IEPEHACEIICHUS
IUIaHETBHI.

B yem momnuHHas mpuunHa nemorpadudeckoro B3peiBa? IIpexae Bcero, 3To pe3ynbrar
PE3KOro CHMXKEHUS J0JIM CMEPTHOCTH BO BCEX BO3PACTHBIX Ipymmnax. PoxkpaemocTs xe 1160
COXpaHWJIaCh Ha HEM3MEHHOM YPOBHE (BO MHOTHX CIIa00pa3BUTHIX CTpaHaX ), TMO0 CHU3UIIACK, HO
OTHIOZIb HE B TAaKOM CTENEHU, KaK CMEPTHOCTb. B mepByro odepenb 3TO KacaeTcs: IEPEBEHb B
pa3BUBAIOIIMXCS CTPAHAX, /1€ BBICOKAs POKIAEMOCTh COXpaHSAETCs N0 psay npuuuH. Jlroau uc-
IIOKOH BEKOB CUMTAJIM €€ €CTECTBEHHOW M HE BHUJEIM PEalbHON aJbTEPHATUBBI, a IIPOIAraHja
[epexo/ia K CO3HATEIbHOMY IVIAHUPOBAHUIO CEMBU € TPYJIOM JOXOIUT 10 UX co3HaHus. Henb3s
3a0bIBaTh TaKXK€ O KOHCEPBATMBHOM MO3ULMUHU B OTHOUIEHUU POXKIAAEMOCTH MPAKTUYECKH BCEX
penuruii Mupa — HUHJIyHW3Ma, XpUCTUAHCTBA, UCIaMa, UyJanu3Ma, Oyiu3Ma BO BCEX MX TOJKaX.
He cekper, uTo 10 cuxX nop 1epKoBb (J1r00as) sABseTcs (HAKTOPOM, CYIIECTBEHHO TOPMO3SIINUM
HOPMAaJIM3AIUIO II00ATBHOM IeMOTrpauIecKoil CUTyaluu.

becKkOHTpOIbHBIN POCT HAPOAOHACEIEHNS MUPA PAHO UJIH [TO3]JHO B COCTOSIHUU TIOBEPTHYTh
B Xa0C MUPOBYIO SKOHOMUKY, 4TO cZejaeT 0ecroae3Hon00pb0y ¢ HUIIETOM U roJI040M, IPUBEIET
K MCTOIICHUIO TPUPOIHBIX PECYPCOB U K (paTabHBIM MOTUTHYECKUM MTOTPSICEHUSM.

BwMmecte ¢ Tem, He00X0AMMO NMPUHUMATh BO BHUMaHME, YTO CBOETO MHMKa OTHOCUTEIbHbIE
TEMIIBl pOCTa YMCIIEHHOCTH HaceleHusl 3emiu jpocturid B 1960-e rr.; a ¢ koHua 1980-x rr.
HAyaJ0Ch CHUKEHUE U a0COIIOTHBIX TEMIIOB POCTa YHCIEHHOCTH HaceJleHus Mupa. B Hacrosiee
BpEMsI TEMIIbl POCTa HACEIEHUSI CHMIKAIOTCSA IMPAKTUYECKHM BO BCEX CTpaHaxX MHUpPA; U MOXKHO
TOBOPUTH, YTO MBI XKHBEM B 310Xy OKOHYAHUs AeMorpaduyeckoro B3pbiBa. Bmecte ¢ TeM, yrposa
JIOCTUKEHUSI YPOBHSIMH OTHOCHTEJIBHOTO MEPEHACENIEHUsI KaTacTpO(PUUECKUX 3HAYEHHUH 10 CHX
IOp COXpaHseTCs NMPUMEHUTENIBHO K OTIENBbHBIM CTpaHaM, /1€ CKOPOCTb JeMOorpaduyeckoro
pocta ocTaércsi 10 CUX MOpP UCKIIOYUTEIBLHO BBICOKOW, a 3aMEJISIeTCs OHAa HEAOCTAaTOYHBIMU
TeMIaMu (TIpeke BCEro peub UAET o crpaHax Tponuueckoil Adpuku, Takux kak Hurepus, JIPK,
AHroMNa U T. 21.).3

CyIiecTByeT HECKOJIBKO OIIEHOK KOJIMUECTBA JIFOJIEH Ha TJIaHeTe, KOTOpoe 0e300JIe3HEHHO
MOJKET «BbIIEpkaThy» Hama miaaHeta: 500 muH, 3-4 mupa u 1012 mapa. BolbIIMHCTBO yueHBIX
CXOOATCS Ha 4uciaax 3-4 MipA, U KOCBEHHBIM JIOKA3aTElIbCTBOM CIIPaBEAJIMBOCTH JAHHOTO
CYXKICHHS SIBIsSIETCd TOT (akT, 4yTO I0OabHbIe MPOOIEMbl COBPEMEHHOCTH BO3HUKIIM TOI/IA,
KOI'Zla YUCIIEHHOCTD «II€PEBANINIIAY 33 ITY OTMETKY.

['moGanbHbIE MPOOIEMBI COBPEMEHHOCTH - 3TO COBOKYIHOCTh HanboJiee OCTPhIX MUPOBBIX
npobieM, peleHne KOTOPhIX TpeOyeT MacCOBOI'O OCMBICIEHHMS U OOBEIMHEHMs YCWINH Bcex
HapoJ0B U rocyaapcTB. K HUM OTHOCST yrpo3y siiepHOM BOWHBI, KOJIOTHUECKYIO KaTtacTpody,
pacTyumii packol MHpa Ha «OoraTble» U «Oe€lHbIe» CTpaHbl M HapoAbl, MCTOILICHHE
TPaJMLMOHHBIX U HEOOXOAMMOCTh MOMCKAa HOBBIX MCTOYHHKOB 3HEpruu. B kypce «Dxomorus»
IPENoiaraeTcsl n3yu4eHue riao0albHbIX dKOJOTMYECKHX MPOOJIEM COBPEMEHHOCTH: KHUCIOTHBIE
OCaJKM, HapylIeHHE O30HOBOTO CJOs, TIJ00aIbHOE NOTEIJICHHE, YMEHbIIEHHE BHJIOBOTO
pasHooOpasusi, onycTeiHuBaHMe. [10 KaX 101 U3 epeyrcIeHHbIX MPOOIeM CTYICHT J0JKEeH 3HATh
€€ CYTbh, CYIIECTBYIOLINE OLIEHKH, a TAKXKe IMyTH PEIICHUS.

YcroitunBoe passutue (aHra. sustainable development) - mpaBuibHOe, rapMoHHYHOE
(paBHOMEpHOE, cOanTaHCUPOBAaHHOE) pa3BUTHE. [‘apMOHMYHOE pa3BUTHE - 3TO TPOLECC
U3MEHEHUH, B KOTOPOM OJKCIUTyaTalMsi MPUPOAHBIX PECYpPCOB, HalpaBiIeHHUE WHBECTHULINH,

2 http://www. globaltrouble.ru/demograficheskaya_problema/
3 http://ru.wikipedia.org/
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OpHUEHTAIUSl HAYYHO-TEXHHUYECKOTO PAa3BUTHUS, PA3BUTHE JUYHOCTH WU HWHCTUTYIUOHAIbHbIC
U3MEHEHUS COTJIACOBAHBI JAPYT C APYIOM M YKPEIUISIIOT HBIHEIIHUN U OyAyIIui MOTeHLIUA AT
yIOBJIETBOPEHHUS YENIOBEYECKUX MOTpeOHOCTEN 1 ycTpemieHui. C 9KOJIOrHYeCKOi TOUKH 3pEHHS,
YCTOMYMBOE Pa3BUTHE TOJDKHO OOECHeuuBaTh IEIOCTHOCTh OMOJNOTHYECKUX M (DU3MUECKUX
npupoaHbIX cucreM. Oco0oe 3HauCHHE MMEET >KU3HECTIOCOOHOCTh JKOCHCTEM, OT KOTOPBIX
3aBHCHUT I100abHAst CTAOMIIBHOCTD Beel Orocdepsl. bonee Toro, moHATHE «IIPUPOJHBIX) CUCTEM
U apeajioB OOUTaHUS MOXXHO HOHMMATh IIUPOKO, BKJIIOYasi B HUX CO3JIaHHYIO YEJIOBEKOM Cpeny,
TaKylo Kak, Hanmpumep, ropoaa. OCHOBHOE BHUMaHHE YIEISETCS COXPAHEHHUIO CIOCOOHOCTEH K
CaMOBOCCTAQHOBJICHHIO W JHHAMHYECKOM aJanTalii TaKUX CHCTEM K WM3MEHEHHSAM, a He
COXpaHEHHE UX B HEKOTOPOM «HJICAIbHOMY» CTaTHUYECKOM COCTOSIHUH. Jlerpananusi mpupoaHbIX
pecypcoB, 3arps3HEHHE OKpYXalomled Ccpeapl M yTrpara OHOJOTHMYECKOTO pa3sHOoOpasus
COKpAIIAIOT CIIOCOOHOCTH IKOJIOTMYECKUX CHCTEM K CAMOBOCCTAHOBJIEHHIO.

Bonpocwl ona camonposepku

1. HazoBuTe mporHo3HbIe OLIEHKU YnciieHHOCTH Jiroaei B 2050 r.

2. K uemy MOXeT TMpHUBECTH YBEJIWYEHHE TEMIIOB MPHUPOCTAa HACENeHHs Ha
3emie?

3. KakoBa uncieHHOCTh HaceNleHusl TUIaHeThl B HACTOsIIee Bpems?

4. KakoBbI IPUYHHBI IeMOTpapuiecKoro B3pbipa?

5. Maiire olpeziesIeHue TEPMHUHY «rJ100a1bHbIE po0IeMbI COBPEMEHHO-
CTU».

6. Ilepeuncnute rmobanbHbIE YKOJIOTHUECKUE TPOOTEMBI.

7. Ha3oBuTe NpUYMHBI U TIOCIE/ICTBUS BbIMAICHUS KUCIOTHBIX OCAJIKOB.

8. HazoBuTe npu4HHbI U TIOCIIEACTBUS HAPYIICHUST 030HOBOTO CIIOS 3€MIIH.

9. HazoBuTe mpUYHHBI U TIOCIIEACTBUS TI00ATFHOTO TTOTETUICHHSL.

10. Kakue ToukH 3peHus MO MOBOAY TT100aIbHOTO MOTEIICHUS CYIIECTBYIOT B HACTOSIIIEE
BpeMs?

11. Kakue MexayHapoJHbIE COTJIAIIEHUS [10 BOIIPOCAM 030HOBOTI'O CJIOS U IN100aJIbHOMY
noreryieHuio Bel 3HaeTe? Ha30BUTE X OCHOBHBIE MOJIOKEHHUS.

12. Kakum o0Opa3oM CKa3bIBaeTCs HA COCTOSHUM Ouoc(epbl yMEHBIIEHUE BHIOBOTO
pasHooOpazus?

13. Yrto nmoapa3zymeBaeTcs 1Mo/ 1 TEPMUHOM «OITyCThIHMBaHKUE»? KakoBbI ero Macmradbl B
HacTosLIee BpeMs?

14. JlaiiTe onpenesneHue TEPMUHY «yCTOHUMBOE Pa3BUTHEN.

15. Yro noapazymeBaeTcs MoJ1 yCTONYUBBIM Pa3BUTHEM C SKOJIOTHYECKOI TOUKU 3peHust?

16. Kakue Mex1yHapoaHble KOH(GEPEHIMH 10 YCTOWYMBOMY pa3BUTHIO Bbl 3HaeTe?

Monayasb 2. Ilpupoaonoib30BaHue U OXPaHA OKPY:KalOLel cpeabl

2.1 Ilpupodonosb308aHue

CamocrosTenbHas paboTa 00yyaroIierocsi BKI04aeT NpopadoTKy MaTepuaa JaHHON TeMBI
0 TUIAHYy: TPHUPOJHBIE pECYpChl, KIACCUPHUKALMK MPUPOAHBIX PECYPCOB, PECYpPCHBIN
(aHTPOTIOTE€HHBII) UK, MPUHIUIBI PAMOHATIHLHOTO MPUPOIONOIb30BAHMS, XapaKTEPUCTUKA U
POJIb BOAHBIX M PHIOHBIX PECYPCOB ILIAHETHI.

[TpuponHbie pecypchl - COBOKYITHOCTh €CTECTBEHHBIX TeJl U SIBICHUHN, KOTOPbIE 00IIECTBO
UCTOJBb3yeT B CBOMX II€NSX B HACTOSIIEE BpeMS WIM CMOXET MCIONb30BaTh B OyIylIeM.
CymiecTBYIOT cienyrone KiacCUu(pUKalMOHHbIE MPU3HAKK PECypCOB: C TOYKHM 3PEHUS HX
JOCTYITHOCTH, UX MPUPOABI, 110 NPUHAIIEKHOCTH K TEM MM MHBIM KOMIIOHEHTAM IPUPOJIBL, IO
Ha3HAYEHUIO, 110 c(hepe UCIOIb30BAHNUS, 110 3aAMEHUMOCTH, 110 MCUEPIIAEMOCTH U BO300OHOBIIsIE-
MocTH. B pesynprare wu3ydeHMs TEMBI CTYAEHT [JOJDKEH 3HAaTh BCE IIEPEUHCIICHHBIE
KJIacCU(UKALIMU, YMETh MPUBECTU IPUMEPBHI.
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[Tpupononons3oBanue - 370 1) UCHOIB30BaHUE MPUPOAHON CPEABI ISl yIOBIETBOPEHUS
HKOJIOTHYECKUX, IKOHOMUYECKUX, KYJIbTYpPHO-03I0POBUTEIBHBIX MOTpeOHOCTEN o0miecTBa; 2)
HayKa O pPalMOHAIbHOM (A1 COOTBETCTBYIOIIEIO HCTOPUYECKOIO MOMEHTA) HCIOJIb30BAHUU
IPUPOIHBIX PECYPCOB OOIIECTBOM - KOMIUIEKCHAsI AMCUUIUIMHA, BKIIOYAIONIAs 3JIEMEHTHI €CTe-
CTBEHHBIX, OOIIIECTBEHHBIX U TEXHUUECKUX HayK. PalioHanbHOE MPUPOJOII0Ib30BaHUE BKIIIOUAET
U3y4eHHe, OXpaHy, OCBOCHHE U MPeoOpa30oBaHne Pa3IMYHBIX TUIIOB IPUPOIHBIX PECYPCOB.

OcHOBHBIE IPUHIUIIBI PALIMOHAIIBHOTO PUPOIOTIONIB30BAHUS:

- TIPHUHLUI CUCTEMHOIO IOAX0/a;

- IPHUHLHUI ONTUMHU3ALUU IPUPOIOIIONIE30BaHMS,

- TIPHUHLUI OJHOTHI UCIIOIb30BaHUS IPUPOAHBIX PECYPCOB;

- IPUHLHUI KOMIUIEKCHOI'O UCIIOJIb30BaHUS IIPUPOJHBIX PECYPCOB;

- IPUHLUI TAPMOHU3ALUHU OTHOIIEHUM IPUPOIBI U ITPOU3BOJICTBA.

Bonpocuwl ona camonposepku

1. laiiTe onpeaenaeHne TEPMHUHY «IIPUPOIHBIE PECYPChD».

2. IlpuBeaure kinaccudukanuio pecypcoB. Kakume w3 HuUX OTHOCATCA K IIpH-
POIHBIM pecypcam?

3. Ilepeuncnure ncuepnaeMble NPUPOAHbIE PECYPCHI.

4. Ilepeuncirre HeMCUEPIIAEMbIE IPUPOIHBIE PECYPCHI.

5. Kakue npupoHbie pecypcbl OTHOCSTCS K BO30OHOBIISIEMbIM?

6. Boma u armocdepHBIi  BO3AYX SBISIIOTCS ~ HMCYEPIAEMBIMH WM HEHCYep-
[aeMbIM [IPUPOTHBIMU pecypcaMu?

7. N300pa3uTe cxemy aHTPOIOI'€HHOI0 PECYPCHOIO IIUKJIA.

8. [Haiite onpeneneHune TEpMUHY «IIPUPOIOTIONBE30BAHUEY.

9. Kakwue acrieKThI BKIIFOUACT paIlliOHATBLHOE TPHUPOIOTIOIH30BaAHNE?

10. Yro noxpasymeBaeT NpUHLMUI CUCTEMHOT0 noaxona?

11. Yro noxpaszymeBaeT NPUHLIMI ONITUMHU3ALINN PUPOAONOIH30BAHUSA?

12. Yro monmpasymeBaeT NPUHIUIT MTOJTHOTHI HCTIOJIB30BAHUS TPUPOTHBIX PECYPCOB?

13. Yro nosxpa3ymeBaeT NpUHIUI KOMIUIEKCHOTO UCIIOJIb30BaHUS TPUPOTHBIX PECYpCOB?

14. Yto nogpazymeBaeT NPUHLMI  TapMOHM3AIMM  OTHOLIEHWH  OpUPOABl U
npousBojicTBa? 15.

15. OxapakrepusyiiTe BOJIHbIE PECYPCHI IIIIAHETHI.

16. Oxapakrepu3ylTe pbIOHBIC PECYPCHI TUIAHETHI.

2.2 Ikos102uyecKuii MOHUMOPUHZ

CamocrosiTenpHass paboTa 00ydaromerocs MpeanoyiaraeT M3y4eHHe JTaHHOW TEeMbl IO
TUTaHY: TJI00ANBHBIN, HAIIMOHATBHBIN, PETHOHAIBHBIN U TOKAJIBHBIN AKOJIOTUYECKUH MOHUTOPHUHT,
O0OBEKTBl M CYOBEKTHl HKOJIOIMYECKOIO0 MOHHUTOPHUHIA, COCTOSIHHE OKpYXalollel cpeabl,
HKOJIOTHYECKasi 0€30IacHOCTb, OLEHKA KaueCTBa OKPY>KAIOLIEeH CpeIbl.

MOHUTOPHHT - TOCTOSIHHOE HAOII0IEHUE 32 KAKUM-JTHOO MPOLECCOM C LIENbIO BBISIBICHUS
€r0 COOTBETCTBHSI JKEIAEMOMY PE3yJbTaTy WIM IE€PBOHAYAIBHBIM IPEANOIOKEHUSIM.
OKOJIOTUYECKMIT MOHUTOPUHT - HAOJIOJIEHUE 32 COCTOSHUEM OKPY’KaIOLIEH CpeJibl C LENbl0 ee
KOHTpPOJI, IPOrHO3a M OoXxpaHbl. [lo BenmnumHe OxBara TEPPUTOPUM pa3TUYAIOT: JOKAIbHBIN,
PETHOHANIbHBIN, HAIlMOHAJBHBIN, TI00aNbHBI MOHHTOPUHT. [l0 MECTOMONIOKEHUIO CTaHIIHI
HAOIIO/IEHUS PA3INYAIOT: KOCMUUYECKUN, aBUAITMOHHBIN U HA3eMHBII MOHUTOPHHT.

['moGanpHast cucrtema MoHMUTOpUHra okpyxaromeil cpeasl ('CMOC) 6buta co3nana
COBMECTHBIMHM YCHJIUSIMH MHPOBOTO COOOIIECTBA (OCHOBHBIE MOJIOKEHUS M LIEIH MPOrpamMMbl
opun  chopmynupoBanbl B 1974 roxy Ha IlepBoM MeXMpaBUTEILCTBEHHOM COBEIIAHUH TIO
MOHHTOpHHTY). [lepBoodepennoit 3amadeil Obula MpU3HAHA OpraHU3alUs MOHUTOPHHTA
3arpsi3HEHUST OKPYXKAIOIIEH MPUPOJHON CpPElbl W BBI3BIBAIOIIHNX €r0 (PAaKTOPOB BO3JIECHCTBUSI.

96



CymecTByeT Tpu OCHOBHBIX HampasieHus aearenbHoctd ['CMOC: MOHMTOPHHTI, yIpaBlieHHE
JaHHBIMH, OLIEHKA COCTOSIHUSI OKpy»Karouien cpeasl. OueHnka okpyxkarouieit cpensl B 'CMOC
BEJIETCS B TpeX 00JIacTsIX:

- KiIuMara B (pu3nuecKoi OKpyKarolei cpere,

- BO300HOBJISIEMBIX IPUPOAHBIX PECYPCOB,

- BO3JCHCTBUS XMMHUYECKHX BEILIECTB Ha 3/I0POBbE YETIOBEKA.

B P® co3pmana eguHas rocyJapCTBEHHAs CHCTEMa 3KOJIOTMYECKOTO MOHUTOpPHHIA
(ETCBM). 3agaun ET'COM:

-IPOBEJICHUE C OMNPEACICHHBIM IPOCTPAHCTBEHHBIM M BpPEMEHHBIM pa3pelieHHueM
HaOJIIOEHUI 32 M3MEHEHHEM COCTOSIHMSI OKpYXKarolllell NpUPOIHON Cpeabl U HKOCHCTEMaMH,
VMCTOYHMKAMHU aHTPOIIOIE€HHBIX BO3/IEHCTBU;

-[IPOBEJICHUE OLIEHOK COCTOSIHHS OKPYKAIOLIEH Cpelbl, SKOCHCTEM TEPPUTOPUH CTPAHBI,
MCTOYHHUKOB aHTPOIIOTEHHOTO BO3/ICHCTBHUS;

-IPOTHO3UPOBAHUE COCTOSIHUSL OKPYXKAIOWIEH Cpeapl, SKOJIOTMYECKOH OOCTAaHOBKM Ha
TeppuTopun Poccuu u ee permoHoB, ypOBHEH aHTPONOIE€HHOTO BO3JACHCTBUS NPHU pa3IMUHBIX
YCIIOBHAX pa3MEIIEHUs] MPOU3BOAUTEIBHBIX CHJI, COIHAJIbHBIX M SKOHOMHYECKUX CIEHAPHIX
pa3sBUTHSI CTPAHBI U €€ PETHOHOB.

B EI'COM ocymiecTBisieTcss MOHUTOPUHI COCTOSIHUS HPUPOJAHBIX Cpell, IKOCHCTEM,
HOPUPOJHBIX PECYPCOB U MCTOYHMKOB aHTPOINOI€HHOTO BO3JIEHCTBHUS, a TaKXkKe UH(POpMaMOHHOE
obecrieyeHne pemeHus 3Kojorumdeckux mpodmem. EI'COM  ¢yHKIMOHHMpPYET Ha YeTBHIpEex
OCHOBHBIX YpOBHSIX: (hefiepaibHOM, peruoHanbHOM (OacceiiHOBOM), cyOBeKkTOB Poccuiickoit
@enepanun (MMEHYETCsl TEPPUTOPUAIIBHBIA YPOBEHB), TOKAJIHLHOM.

DKkonornyeckas 6€30MacHOCTh — OJIHA M3 COCTABIISIOMINX HAITMOHAIBHOM O€30MaCHOCTH,
COBOKYITHOCTb MPHPOJHBIX, COIHMATIBHBIX, TEXHUUECKUX U JIPYTUX YCIOBUH, 00ECIICUHBAIONINX
Ka4eCTBO KU3HU U 0€30MaCHOCTh KHU3HU U JAEATEIbHOCTH IPOKUBAIOLIETO (JI100 AeHCTBYIOIIETO)
Ha JJAHHOM TEPPUTOPUH HACEIICHUS U 00ECTIEYCHNE YCTOHUMBOTO COCTOSIHUS OMOIIeHO03a OMOoTOMa

€CTECTBEHHON 3KocucTeMbl. EAMHBIM KpUTEpHEM OLICHKH 3SKOJIOTHYECKOH Oe30macHoCTH
€CTECTBEHHOH SKOCHCTEMBI H €€ YCTOHUMBOCTH SIBJISECTCS HEPYIIUMOCTh €CTECTBEHHOTO OHMOTOIIA
OCHOBHOI'O OMOIIEH03a U €r0 CIIOCOOHOCTh K BOCCTAHOBJICHUIO IIPU AHTPOIIOT€HHOM BO3ACHCTBUM.

EnuHBIM KpUTEpHEM OLIEHKH SKOJIOTHYECKON 0€30IaCHOCTH UCKYCCTBEHHOM 9KOCHCTEMBI
SBJISIETCS KaueCTBO JKU3HU U 3]10pOBbs HaceneHus. OObeKTaMH 3KOJIOrMYEeCKON 0e30MacHOCTH
SBIISTIOTCS TIpaBa, MaTepUabHbIE M TyXOBHBIE MOTPEOHOCTH JIMYHOCTH, MIPUPOTHBIE PECYPCHI H
NPUPOJIHAS Cpe/ia WM MaTepHuaibHas OCHOBA TOCYJJAPCTBEHHOTO U OOIIECTBEHHOTO Pa3BUTHUS.

[Tonmutuka 53KONOrMYeckod  OE30MacCHOCTM —  LEJEHANpaBiCHHAs  JEsITEeIbHOCTD
rocyJapcTBa, OOIECTBEHHBIX OPraHU3aIUi, IOPUANIECKUX U PU3NUECKUX JIUIL 10 00ECTIEYESHUIO
9KOJIOTMYECKOI 0€30I1acHOCTH.

Bonpocwi ona camonposepku

1. JlaliTe onpeneneHne NOHATUAM «MOHUTOPHUHI» U «I9KOJIOTMUECKU MOHUTOPHHI».

2. Kakue BHJBI 3KOJIOTMYECKOIO0 MOHHMTOPUHIA MO NMPHU3HAKy OXBaTa TeppUTOpUU Bbl
3Haere?

3. Kakue BHIBI 3KOJOTHYECKOTO MOHHUTOPHHTA MO MECTOPACIIOIOKEHUIO CTaHIUI BbI
3Haere?

4. Ha xakux ypoBHSX oOecrnieuuBaeT MHPpoOpMaIre KOCMUYeCKIil MOHUTOPUHT?

5. Kakue craHuuu HaOIIOJeHNS CYIIECTBYIOT B HA36MHOM MOHUTOPUHTE?

6. Uro mpencraBmser  co0oM  rio0anbHas — cUCTeMa  MOHMTOpPHHIA  OKpyXa-
totreit cpeast (ICMOC)?

7. Kaxoss! neu ' CMOC?

8. Ilepeuncnute Tpu OCHOBHBIX HampaBieHus aesrensHoctr [ CMOC.

9. Uro mpexacraBmsier coboii  ExmHas  rocymapcTBeHHas ~— CHUCTEMa  OKOJIOTH-
yeckoro Mmonutopunra (ETCOM) PD?

97



10. Kaxossl 3anaun ETCOM?

11. Tlepeuncnute 00bexTH! EI'COM.

12. Tlepeuncnute cyobexktsr ET'COM.

13. Jlaiite onpeneneHe NOHATHIO «3KOJOrHYecKasi 0€30MacHOCThY.

14. Yro sBnserca  eAMHBIM  KPUTEpHUEM  OLIEHKHM  SKOJIOTMYECKOM  Oe3omacHo-
CTU NMPUPOJHON U UCKYCCTBEHHOU 3KOCUCTEM?

15. Ilepeunciute 0ObEKTHI IKOJOTUUECKON OE30MTaCHOCTH.
16. Kakum 00pa3om OIleHMBACTCS KA4eCTBO OKPYKAIOMICH cpeibi?
17. Kakue HopMaTuBbI KaueCcTBa OKpYy Karollel cpeapl Bol 3Haere?

2.3 OyeHka eo3deiicmeust Ha oKpyxcaouyio cpedy (OBOC)

CamocrosTenbHas paboTa 00ydyaromerocs NpeanoaraeT U3y4eHue TeMbl 10 CIeyIOIUM
paszenaM: MaclTabbl AHTPOIOIEHHOTO BO3JEHCTBHMS Ha IPUPOAHBIE SKOCHUCTEMBI, BH[bI
3arpsA3HEeHUH, KIacCU(pUKAIIMK 3aTrPSI3HEHUN, BUIBI UX BO3JEHCTBHSA, SKOJIOTHYECKAs SKCIIEPTU3a
Y DKOJIOTUYECKUI ay/IuT.

BoszeiictBue Ha okpyxatouryto cpeay (OC) - eTMHOBPEMEHHBIH MM NEPUOUYECKUN aKT
71100 OCTOSTHHBIN MPOLIECC TPUBHECEHHSI /MM U3BATHUS JTF000I MaTeprabHON CyOCTaHIINN HITH
SHEPruu IO OTHOIICHHIO K OKPYXKAIOWIEH cpele, MPUBOIALIMM K M3MEHEHHMIO €€ COCTOSHUS.
3arpsi3HeHUE - 3TO BHECEHHE B Ty WJIM HMHYIO 3KOJOTMYECKYIO CHUCTEMY HE CBOWMCTBEHHBIX €M
KHUBBIX MJIM HEKUBBIX KOMIIOHEHTOB, (DU3MYECKUX WM CTPYKTYPHBIX M3MEHEHUH, HapyLIarOIUX
WIM IPEPBIBAIOIINUX MPOLIECCHl KPYroBOPOTa, MOTOKU SHEPIrUU C HEMPEMEHHBIM CIIEJCTBUEM B
BUJIC CHI)KEHUS MPOJYKTUBHOCTU JAHHOM 3KOcHCTeMbl. Pa3nnyaror xumudeckue, GU3NYECKUe,
OMOLIEHOTUYECKUE, CTAl[MAIbHO-IECTPYKIIMOHHbIE 3arpsi3HeHus. OHM MOryT OKa3bIBaTh
TOKCUYECKOE, AJUIEPIrUYECKOE, MyTareHHOE, TEPaTOr€HHOE, KAHLIEPOI€HHOE U Ap. BO3IECHCTBHE HA
JKUBbIE OPraHU3MBI.

Nzmenenne OC - sT0 mepemeHa (oOpaTtumasi WM HeoOpaTHUMas) CBOMCTB (KayecTBa)
cpenooOpa3yonMx KOMIIOHEHTOB W/MJIM HMX COYETAaHWH M COOTHOIICHUH B pe3ynbTare
OKa3bIBaeMbIX Ha HHUX Bo3zzelcTBuil. [locnencteus usmenenuss OC - oco3HaBaeMble CyObEKTaMU
(OTAENBHBIMH JIIOJIbMH, OINPEAEICHHBIMU COLMAIBHBIMU TPyNIaMH WIH MpodeccroHATbHBIMU
coobuiectBamu) u3meHeHuss OC, npouciie e Wik MOTyIue IPOM30UTH 0] BO3EHCTBUEM XO-
3SICTBEHHOM W/WJIM WHOM NIEATENbHOCTH M NMPHUBOJAAIIME K YXYIUIEHUIO 30POBbS M YCIOBUMN
KHU3HEIEeATEILHOCTH JII0JIeH B HacTosleM win OynyuieM. BosneiicTBue o3HadaeT pe3yibTar
peanu3any HaMe4aeMou JIeATeNbHOCTH, C OJJHOW CTOPOHBI, U €r0 €CTECTBEHHBIE CIEJICTBUS - C
npyroii. M To u npyroe KoHIEHTpUpyeTcst BHyTpH o0bekTa. [locnencTBUs HaCTynaroT 3a paMKaMH
00BEKTa, B CPEJIE €0 CYILECTBOBAHUS.

ens mnpoBenenus OBOC cocToMT B TOATOTOBKE HSKOJOTMUECKH OOECTICUCHHBIX
XO3SUCTBEHHBIX M MHBIX pemieHuid. OcHoBHble npuHuumbl nposeaenus OBOC: 1) coywactus
OOIIECTBEHHOCTH; 2) OTKPBITOCTH 3KOJOTHUYECKOW WHopManuu; 3) YOpexaeHus - IMpolecc
OBOC nomkeH NpoBOAWUTHCS HAYMHAS C PAHHUX CTAaauil MOJATOTOBKU PEHIEHUH MO OOBEKTY
BIUIOTH J0 UX NMPUHATHSA; 4) allbTEpHATUBHOCTH U BAPMAHTHOCTH; 5) UHTErPALlMH, YTO O3HAYAET,
YTO BCE ACMEKThl OCYLIECTBJICHHUS HaMe4aeMOM AESTEeIbHOCTU (COLMaIbHbIE, SIKOHOMUYECKHE,
MeINKO-OMOJIOTHYeCKue, JieMorpaduyeckue, TEXHOJIOTHYECKUEe, TEXHUYECKUe, MPUPOIHO-
KJIMMaTHYeCKHe,  HPAaBCTBEHHbIE,  IMPUPOJOOXpPAaHHBIE,  WH)XXEHEpPHbIE,  APXUTEKTYpPHO-
TUIAHUPOBOYHBIE U JIP.) JOJDKHBI pPACCMaTPHBATHCS BO B3aUMOCBSI3H; 6) pa3yMHOW JeTalH3aIig;
7) mocnenoBarenbHOCTH JedcTBUil -Tipu npoBeneHun OBOC nomkHa CTPOro BBINOIHSTHCS
MOCJIEA0BATENBHOCTD AEUCTBUN B OCYIIECTBIEHUH 3TAIOB, IPOLIEAYP U ONEpaLHii.

DKoJoTMYecKasi SKCIEepTHU3a - YCTAHOBJIEHHE COOTBETCTBUS JOKYMEHTOB U (WJIN)
JIOKYMEHTAIU1, 000CHOBBIBAIOIIMX HAMEYAEMYIO B CBS3H C peasin3alueil 00beKTa IKOJIOTHIECKOi
OKCIEPTU3bl XO3AWCTBEHHYI0 U HMHYIO JESITEeNbHOCTb, JKOJOTUYECKUM TpeOOBaHUSM,
YCTQHOBJICHHBIM TEXHMYECKUMM perjaMeHTaMM M 3aKOHOJATEJIbCTBOM B OO0JACTH OXpaHBI
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OKpY’KaloIIel Cpeibl, B LENIX MPeAOTBPAICHUsI HETaTUBHOTO BO3JICHCTBUS TAKOU AEATEIbHOCTH
Ha OKpykatomyto cpexy. Cpok HpoBeleHHUS TOCYIapCTBEHHOH 3KOJOTHUYECKOW 3KCIIEPTU3bI
COCTaBIISICT:

1. nns mpocThix 00beKTOB - 10 30 nHEH;

2. 00BEKTOB CPEIHEH CIOKHOCTH - 10 60 mHEi;

3. cnoxHbIXx  o0bekToB - 120 gmeii. Cpok  mpoBeNeHHS ~ TOCYAAPCTBEHHOM
9KOJIOTMYECKOM  DKCIIEPTU3bl MOXKET OBITh TPOMUIEH, HO HE JODKEH IPEBBINIATH
IIECTH MECSIIEB JUI CI0KHBIX OOBEKTOB.

DKOJIOTHYECKHUI ay T - HE3aBUCHMas OLICHKA COOIOJICHNSI CyObEKTOM XO3SHCTBEHHON U
MHOI JIeATeIbHOCTH HOPMAaTHBHO-TIPABOBBIX TpeOoBaHMH B oOmactu oxpanbl OC M MOATOTOBKA
peKoMeHJauii B 00JacTH 3KOJOTMYECKOW aeaTenbHOCTH. CyYIIECTBYIOT CIEYIOIINE BHUIBI
9KOJIOTHYECKOTO ayJHTa!

- omperneneHue COOTBETCTBUS cyOBeKTa X035 CTBEHHOM NeATeTbHOCTH
HPUPOIOOXPAHHBIM TPEOOBAHHUSM;

- oueHka 3(p(peKTUBHOCTH CHCTEMBI KOJIOTHYECKOT0 MCHEKMEHTA;

- OIEHKa JKOJOTMYECKOH O€30MacHOCTH HCHOJB3YeMOro  ChIphbsi, O00OPYHOBaHWS,
TEXHOJIOTHI;

- OIIEHKa YKOHOMHYECKOT0 yIIep0a OT 3arps3HeHHS;

- OIIEHKAa OMACHOCTH OTXOJIOB,;

- OMpeJeNeHne PalMOHATBHOCTH TPUPO/IOTIOIB30BaHHS HAa KOHKPETHOW TEPPUTOPHH;

- OIICHKa 3HepFOHOTpe6HeHI/I${ H IIPECATIOKCHHUC HYTCI;’I 10 €0 CHUKCHHUIO.

Bonpocul u 3a0auu ona camonposepku

1. Jlaiite  ompeneneHue  TMOHATUSAM  «BO3JCHCTBUE HA  OKPYXAIOIIYI0  Cpedy»,
«3MeHenne OCy», «rocaenctsus nsmeneHuss OCy.
JlaliTe onpeeieHre MOHATHIO «3arpsI3HEHUEY.
[IpuBenuTe n3BecTHbIC BaM kiaccudukanmum 3arpsi3HEHUH.
OnumuTe MaciTadbl HEPTIHOTO 3arps3HeHUs] MUPOBOTO OKeaHa.
Onummre MacITadbl 3arpsI3HEHUS TOYB MECTUIHIAMH.
Onummre MacTadbl 3arpsI3HEHUS TOYB TSHKEIBIMU METalIaMH.
[aiiTe onpeeneHne MOHATUIO «OlleHKa Bo3iercTBHs Ha OCy.
Kakosa nens OBOC?
. Ilepeuncnure ocHOBHBIE TpUHIUIEI TpoBeaeHUss OBOC.
10 HaiiTe onpeaeneHne MOHATHIO «IKOJIOTMYECKas SKCIIEPTU3AY.
11. Kakoii  QenepanbHbIii  3aKOH  perJIaMEHTHPYET MPOBEJIEHUE  DKOJOrHYe-
CKOH 3KCIepTU3bI?
12. KakoBbI CPOKH MPOBEACHHUS IKOIOTUYECKON IKCIIEPTU3BI?
13. TlepeuncnuTe NPUHIUIIBI SKOTOTUIECKONU IKCIEPTHU3HL.
14. JlaiiTe ompeneneHne MOHITHIO «IKOJIOTUYECKUI ayIuT.
15. TlepeuncnuTe BUABI SKOJIOTHYECKOTO ayIUTa.

COoNoOkwN

2.4 IKoOHOMUYecKue MexaHU3Mbl NPUPOAOOXPAHHOT
desmesibHOCMU npednpusamuii

CamocrosaTenbHass paboTa CTyJeHTa COCTOMT B HM3YUYEHUH [PAaBOBOW  OCHOBBI
HKOHOMHUYECKUX MEXAaHHU3MOB IPUPOJIOOXPAHHON IESATENbHOCTH NPEANPUITUN, CTPYKTYpPbI
IUIaTeXel B 00J1aCTH MPUPOAONOIb30BAHUS U OXPaHbl OKPYXKAIOIEH cpe/ibl.

[Tpunuuner  pa3zpaboTku  3(QPEKTUBHOW KOHLEMUIMH SKOHOMHYECKOTO MeXaHH3Ma
IIPUPOIONIOIB30BAHUS CIEAYIOLIHE.

1. DOddexTrBHas KOHUENUUS palMOHAIM3AIMK TMPUPOJOIOIB30BAHUS U OXpaHbl
OKpYXKaroIlel Cpelibl U COOTBETCTBYIOIINNA YKOHOMUUYECKUN MEXAHU3M NIPUPOAOIIOJIB30BAHUS B
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CEKTOPax/KOMILIEKCaX MOTYT OBITh pa3pabOTaHbl U peain30BaHbl TOJBKO IOCIE Pa3pabOTKU
KOHIICTILIUH Pa3BUTHsI CAMUX CEKTOPOB/KOMILIEKCOB U BCEH SKOHOMUKH B LIETIOM.

2. DKOHOMHYECKUH MEXaHNU3M MPUPOIONOIb30BAHUS JOKEH ObITh OPraHUYECKON YaCcThIO
«rJ100a7IbHOT0» YKOHOMHUYECKOr0 MEXaHM3Ma, OH HE MOJXKET OBbITh JIOKAIbHBIM M OXBaThIBATh
TOJIBKO TPUPOAOIKCILTYaTUPYIOIIME KOMIUIEKCHl M OTpacid. JlaHHBI MEeXaHW3M JIOJKEH OBbITh
COIVIACOBAaH C APYTMMHM JKOHOMHYECKMMHU MEXaHU3MAMH, JCHCTBYIOIIMMM Ha IOCIEIYHOIIHUX
(mocne «IpUPOIHBIX») 3Talax MPUPOIHO-TIPOYKTOBON BEPTUKAIN, COSAUHSIONIEH EpBUYHbBIC
IIPUPOJHBIE PECYpChl € KOHEYHOM MpoAayKuuen. Tem camMbIM HJKOHOMHYECKHH MEXaHH3M
OPUPOJIONIONB30BaHUs (B Y3KOM CMBICIIE) JIOJDKEH CTaTh 4YacThio OOIIEr0 MEXaHHW3Ma,
peryaupyoomero (yHKIMOHHUPOBAHWE OTICIBHBIX MPOHM3BOJCTB B MPUPOIHO-TIPOIAYKTOBOM
BEPTUKAJIH, U ObITh OPUEHTUPOBAHHBIM Ha KOHEUHbBIE PE3YJIbTAThI.

3. DKOHOMHUYECKUH MEXaHHU3M IPUPOJONOIB30BAHUS B CEKTOPAX/KOMIUIEKCAX JOJDKEH
(GOopMHPOBATHCS HA MEKCEKTOPAJIBbHOM, MEXOTPACIEBON U MEKPErHOHAIBHOM OCHOBE. DTOT
IIPUHLIMIT MOKHO NPOMJUIIOCTPUPOBATH HAa NPUMEPE B3aMMO3aBHCHUMOIO XapaKTepa pa3BUTHUS

arponpoMBIIUIEHHOIO ¥ TOIUIMBHO-DHEPIE€THUYECKOIO0  KOMIUIEKCOB IIPU  AJIBTEPHATHBHBIX
BapHaHTaX PEUICHUs YKOJIOTHYECKUX IpobieM. B atux ciydasx 3¢ (heKTHBHBIA IKOHOMHYECKHHA
MEXaHU3M IPUPOIONOIb30BAHUS MOXKET OBITh CO3/IaH TOJILKO HAa OCHOBE KOMIUIEKCHOTO IOAX0/1a.

CymiectByeT TpM  TUNA  DKOHOMHMYECKHMX  MEXaHM3MOB  IIPUPOJOIOJIB30BAHMSL:
KOMIIEHCUPYIOIUMH  (MATKMHA,  [ACCHUBHBIA)  MEXaHM3M;  CTUMYJIMPYIOIIMH;  >KECTKHUH
(«nopasnsonuii»). [Ipu n3ydeHun TeMbl HEOOXOMMO YMETh 0XapaKTePU30BaTh KaXK/IbIM.

@3 "O6 oxpane oxpyxatomieit cpens”" or 10.01.2002 N 7-®3 pernaMeHTUPYET METOBI
9KOHOMMUECKOro perynupoBanus B OOC, muaTy 3a HEraTUBHOE BO3JIEHCTBUE HA OKPYKAIOLLYIO
cpeny, NMPEANPUHUMATEIBCKYIO IEATEeIbHOCTh, ocymiecTBiasieMyto B neisix OOC, 3arparuBaer
BOIIPOCBHI DKOJIOTMYECKOTO CTPaXxOBaHUs, a TAK)KE Ha3bIBACT BHJbl OTBETCTBEHHOCTH 3a
HapyIIeHHE 3aKOHOAATENIbCTBA B O00JACTH OXpaHbl OKPYKAIOUICH CpeApl W MPOBO3IJIAIIACT
00513aHHOCTB MOJIHOTO BO3MEIIEHUS Bpeaa OKpYKaroLIel cpese.

VYiiep6, HaHOCHMBIM BCIEICTBUE 3arpsi3HEHUS MPUPOAHOM Cpelbl - 3TO (PaKTUUYECKOE
IPOSIBJIIEHUE OTEPb: HIKOJOIMUECKUX, COLIMATIBHBIX, SKOHOMUYECKUX. Pa3znuyarot npsamoii yiiepo,
T.e. ymepd BCIEICTBUE  HEMOCPEICTBEHHOTO  YXYJIIEHHUS 3/0pOBbS U YCIOBUH
AKHU3HEIEATEIbHOCTH YeJIOBEKa; U - KOCBEHHBIN yliepo - yiiepo, Kak co3/laHue MPeINOChIIOK JIs
YXYALIEHUS KU3HEJCATENIbHOCTH YeJIOBEKa WM HE3aMETHOr0 BO BPEMEHHM M IPOCTPAHCTBE
BO3JCICTBUS Ha IOTCHIHMAIbHBIE BO3MOXHOCTU NPHUPOJHOM COCTAaBIISIIOIIEH B CHUCTEME
«0OLIEeCTBO - MPUPOIHAS CPEIay.

VYiep0 MOXHO ITPEICTaBUTh TAKXKE B BUAE OTPULIATENILHOTO OOIECTBEHHOT0 NOTpeOIeH s,
T.€. 3aTpaT Ha JUKBUJALUIO HETATUBHOTO BO3JCHCTBUS Ha OKPYXKAIOILIYI0 cpely. YIuepd MoxkeT
ObITh MpPEICTAaBICH B pa3IMYHBIX BPEMEHHBIX HMHTEpBajlaX: OJHOMOMEHTHBIN (aBapus),
NIEPMAaHEHTHBIN (3p03Usl, 32aCOPEHHE MOYB), TATEHTHBIN (IIPOSBISETCS CO BPEMEHEM )

YHuUBeEpCcabHOW ~ €MHOM €IWHUIIBI U3MEpPEeHMsl yiiepda HE CYIIECTBYET, T.K.
paccmaTpuBaeTcsl BO3ACHCTBHE HA YEJIOBEKA HAa PAa3HbBIX YPOBHSIX.

Benuunna ymiep6a MOKET OnpelensiTbCsi B COOTBETCTBUU C Pa3HBIMH METOJIMKAMHU. 3a
OCHOBY OIpEJENEeHNUs IKOHOMUYECKOro yiiepba Oepercsi «BpemeHHas TuroBas METOAMKA
ONpeNieNieHusl  HKOHOMMYECKOW  3((EKTUBHOCTH  OCYLIECTBIEHHUS  MPHUPOJOOXPAHHBIX
MEPONPUITHA M OLEHKH SKOHOMHMYECKOTO YyiiepOa, MPUUMHAEMOr0 HApOJHOMY XO3SHUCTBY
3arps3HEHUEM OKpYXKaroleil cpenbl», pazpadoranHas B 1986r.

Bonpocwl u 3a0ayu 0na camonposepku

1. HaiiTe onmpeneneHne TEPMUHY «IKOHOMHKA IIPHPOIOTIONH30BAHU.

2. Ilepeuncnure  OpUHOMIB  pa3pabOTKM  3()(EKTUBHOM  KOHLENIMU  SKOHO-
MHUYECKOTO MEXaHU3Ma IPUPO/IOTIOIH30BaHUSI.

3. Onwummre cyTh KOMIEHCHPYIOMIETO MEXaHM3Ma MPUPOIOTIONIE30BAHUSL.

4. OnumuTe CyTh CTUMYJIHPYIOIIETO MEXaHH3Ma PUPOI0NO0Ib30BAHUSI.
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5. Onummure CyTh )KECTKOIO MEXaHU3Ma IIPUPOIOTIONIb30BAHUSL.

6. KakoBbl MeTonb1 3KOHOMHUYECKOTO perynupoBanus B oxpaHe OC cormacao ®3 «O06
OXpaHe OKPYKarollel cpeani»?

7. Kakue Bunsl HeratuBHOro Bo3aencTeusa Ha OC aBisroTcs mwiaTtHeIMU coryiacHo D3 «O06
OXpaHe OKPY>Karollen cpeann»?

8. Kakue BUJIbI OTBETCTBEHHOCTH 3a HapyLICHHE 3aKOHOAATENIbCTBA B 00acTi oxpanbl OC
CYLIECTBYIOT?

9. KakoBo makcumanbHOe HakazaHue coracHo YK P® 3a 3arpssnenue
BOL?

10. HaiiTe onpenenenue MoHATUIO «ymepo OCy».

11. Kakum 06pa3omM MOXKHO pacCUMTaTh yiiepO oKpyxaromien cpeze?

12. KakoBbI BpeMeHHbIC HHTEpPBaJIbI yiiepoa?

6. MeToanuyeckue peKOMeH/ 1AM 0 MOAr0TOBKE 00y4alouIerocsi K mpoMe:KyTOYHOI
arrecTanuu

Y4eOHBIM IJIAHOM 10 JWCIHILINHE «JKOJOTH» MPEeIyCMOTpEeHa cienyromas (Gopma
IPOMEKYTOUHON aTTeCTalluu: IK3aMeH.

[IpomexyrouHas aTTecTralus  HalpaBjieHa  Ha IPOBEPKY KOHEUHBIX pPE3YJbTaTOB
OCBOCHMS JUCLUIUINHBL.

[Ipu noAroToBKe K 3K3aMeHy 11es1eco00pa3Ho:

- BHHMMATEJIbHO M3YYUTh NE€PEYEHb BONPOCOB U OIPENEIUTh, B KAaKUX HMCTOUYHUKAX
HaXOJATCs CBEIEHUS, HEOOXOAUMBIE /Il OTBETA HA HUX;

- BHUMATEJIbHO IPOYUTATh PEKOMEHI0BAaHHYIO JIUTEPATYPY;

- COCTaBUTb KpaTKHE€ KOHCIIEKThl OTBETOB (IIJIaHBI OTBETOB).

IIpn noBTOpeHMM MaTepuana HEXKEIATeIbHO HCIOJIb30BaTh MHOIO KHHUI. OCHOBHBIM
UCTOYHUKOM IIOATOTOBKM K D3K3aMEHY SBISETCA KOHCHEKT Jjekuui. Creayer 3alOMHUHATh
TEPMUHBI U KaTE€rOpUH, MOCKOJIBKY B UX ONpPEIENCHUSIX CoJepXkKaTcs MPHU3HAKH, IT03BOJISAIOLINE
YSICHUTb UX CYIIHOCTh U OTJIMYUTH 3THU MOHATHUS OT APYrux. B xoe noAroroBku o0yyaronmmces
Heo0XxoauMo oOpalaTh BHUMaHHE HE TOJIBKO HAa YPOBEHb 3allOMHHAHMS, HO M Ha CTENEHb
NOHMMAHUS KaTEeropuil U peasibHbIX NpOopUIbHBIX MpodsieM. [IoaroToBKa K 3K3aMeHy J10JIKHA B
pa3yMHBIX NPONOPLMSIX COUYETATh U 3alIOMUHAHKUE, U TIOHMMaHUE IIPOrpaMMHOro Marepuaina. B
ATOT MEPHOJ IOJIE3HBIM MOXET ObITh 00IleHHne OOydarluXcs C MpenojaBaTesIIMU IO
JUCLUIUINHE Ha TPYNIIOBBIX U NHAUBUAYAIBHBIX KOHCYJIbTAUAX.

ITonroToBky no O6useTy Ha HK3aMeHe HaJ0 HAYMHATh C TOTO, YTO ITOMHUTCS JIy4Ille BCETO.
OpnnHako, TOTOBSICH IO OJHOMY BOIIPOCY, Ha OTHEJNBHOM JINCTE HYXHO IIOCTOSIHHO KpaTKO
3aMMCchIBaTh U T€ MOMEHTBI, KOTOPbIE «BCIUIBIBAIOT» B MaMSTH U IO IPYTMM BOIIpocaM OuseTa.

Bo Bpems sk3aMeHa oOydarouiyecs MOTYT I0JIb30BaThCsl MPOrpaMMOil JTUCHMIUIMHBL, a
TaK)Ke, C pa3pelleHusl IK3aMEeHaTopa, CIIPaBOYHO JINTEPATypOil.

ITo oxoHYaHMU OTBETa SK3aMEHATOP MOKET 3a/laTh 00YYaroLUIeMyCsl TOTIOJIHUTENIbHBIE U
YTOYHSIOLINE BOIIPOCHI.

[TonoxutenbHbIM OYAET CTpeMIIEHHE 00yUYaIOLIerocs U3JI0KUTh Pa3JInYHbIE TOUKH 3pEHUS
Ha paccMaTpUBaeMyro nMpodaemMy, BEIPa3UTh CBOE OTHOILLIEHUE K HEW, IPUMEHHUTh TEOPETUUECKUE
3HaHUS 110 COBPEMEHHBIM MpolIeMam.
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