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O01me HoJI0KeHUS

Ilenp MeTOIMYECKHX MAaTepHaioB IO OCBOCHHUIO JUCUUIUIMHBI - O0ECcledYuTh
oOyyaromemMycsi ONTHMAJIbHYI0 OpraHU3alMIo Ipollecca HM3Y4YCHUs AUCHUILUIUHBI, a TaKKe
BBINOJIHEHUS Pa3IMYHbIX (POPM CAMOCTOSTENBHON paOOTHI.

OcBoeHHne IUCHMIUIMHBI OCYHIECTBISICTCS HA AayAMTOPHBIX 3aHATHAX M B IIpOLEcCe
caMoCTOsITeNIbHOW paboThl oOywaromuxcs. OCHOBHBIMH BHJAMHU ayJIUTOPHOH pPabOThl IO
JTUCLUUIUIMHE SIBISIOTCSA 3aHATHS JIEKIIMOHHOTO W CeMHUHapcKoro Tuma. KoHkpeTHble (OpMbI
ayAUTOPHOM paboThl OOydYarOUIMXCS MpPEACTaBICHbl B Y4eOHOM IJJaHe 00pa3oBaTelbHOMN
[IPOrpaMMbl U B pa0OYHX MpOrpaMMax JUCLIUIUINH.

N3yuenune pekoMeH1yeTcs HauaTh ¢ O3HAKOMJIEHHUs ¢ paboueil mporpaMMol AUCHUILIMHBI
(Momynsi), ee CTPYKTYpOi u coepkanneM, (POHIOM OIEHOUYHBIX CPEJICTB.

Paboras ¢ paboueii mporpaMmoii, HEOOX0IUMO OOpaTUTh BHUMAHHE Ha CIICAYIOIEe:

- HEKOTOPBIE Pa3Jieibl WM TEMbI TUCHUILIMHBI HE pa30MparOTCs Ha JIEKLHUAX, @ BBIHOCATCA
Ha CaMOCTOATEIBHOE M3yYeHHE MO PEKOMEHJIyEeMOMY IEepPEUHI0 OCHOBHOM M JOMOJHUTEIHHON
JUTEpaTyphl U y4eOHO-METOAMYECKUM pa3padboTKaMm;

- YCBOCHHE TEOPETHYECKUX MOJOXKECHUH, METOIUK, PACYETHBIX (OPMYI, BXOAALINX B
CaMOCTOSITEJIbHO U3y4aeMble TEMBbI IUCLIUILIMHBI, HEOOXOIMMO CaMOCTOATEIbHO KOHTPOJIMPOBATh
C MOMOIIIbIO BOIIPOCOB JJIs1 CAMOKOHTPOJIS;

- COJep)KaHWE TEM, BHIHECEHHBIX Ha CaMOCTOSITEIbHOE M3Y4eHHUE, B 00sM3aTEIHHOM
MOpSAKE BXOAUT COCTABHOM YacThIO B TEMbI TEKYIIETO KOHTPOJISI M IPOMEKYTOUHOM aTTECTaLIH.

Kaxnmass pabowast mporpamMma IO IUCIHIUIMHE COIMPOBOXKIAIOTCS METOIUYECKUMHU
MaTepHajJaMH [0 €€ OCBOCHUIO.

OtnenpHble y4eOHO-METOAUYECKUE PA3paOOTKH MO JUCHUILIMHE y4eOHbIE OCOOUs MU
KOHCIIEKTHI JIEKLUI, METOJUYECKUE PEKOMEHJAIMK 10 BBINOJHEHUIO Ja0OpaTOpHBIX paboT u
pelieHunto 3a1a4 u T.11. pazMeniensl B OOC MAY.

OOyuaronmMcs: peKOMEHIyeTCsl TOIyduTh B Onbianoreke MAY ydeOHYIO JUTEpaTypy,
HE00X0AUMYIO JUId paboThl Ha BCEX BUAX ayAUTOPHBIX 3aHATUH, a TAKXKe Ul CAaMOCTOSATEIIbHON
paboThI 10 U3YYEHUIO AUCIUTUINHBL.

Bunsl yueOHO# paboThI, CPOKM MX BBINOJHEHUS, 3allJTAHUPOBAHHBIE MO JUCLMILIMHE, a
TaKKe CHCTeMa OIICHWBAaHUS pe3yJbTaToOB, 3a(UKCHPOBAaHBl B TEXHOJOTHYECKOW KapTe
JMCIUIIINHBIL:

Tabauna 1. - TexHosornyeckasi KapTa TeKyIero KOHTPOJIsi 1 MPOMesKy TOYHOI
arrecTauuu (IPOMeKyTOYHAS aTTecTalMs — «3a4eT ¢ OLeHKOoI») ouHas ¢opMa 00yUeHHs

3auyeTHoe
I'padux
Ne KoHnTpoJsbHbIE TOUKH KOIIHECTEO NPOXO0KACHUSA
0as10B
min | max
Texkymmii KOHTPOJIb
1. | HMocemenne jJexumii (18 jexuuii) ‘ 14 ‘ 20 ‘ 14-as nenens
Her nocermennii — 0
0aioB, 25%
nocemnaemMocts — 14
OaioB
50% noceraemocTs — 16 Gamion
75% nocemnaemocts — 18 Gamion
100% mocemntaemocth - 20 GamoB
2. | BeimostHenue adoparopubIix pador (20 46 80 1o pacnncanuto
J1a0.pad.)




Brimonaenue 20 ma6.pab. — 60 6amnos, 1 mad.pad. — 3 6ana.
Brimonuenue 1 1a6.pad. He B cpok — 2 Gaia (BBITOIHEHUE PUKCUPYETCS MPEMOAaBaTeieM )

NTOTI'O 3a paboty B cemecTpe 60 100 15-as Henens
HUTOI'OBBIE BAJLJIBI 11O 60 100
JUCHUIIJIMHE

HroroBasi omeHKa onpeaesercs 10 UWTOTOBBIM OaulaM 3a JUCHUIUIMHY U
CKJIaJpIBaeTCsl W3 OaJIOB, HAOPAHHBIX B XOJ/€ TEKYIIET0 KOHTPOJs (MTOTo 3a paboTy B
ceMecTpe).

Kpurepun ouenku: 91% wu Oonee - ornuuno; 81-90% - xopomo; 60-80% -
YIOBJIETBOPUTENBHO; MeHee 60% - HEYTOBIETBOPUTEIIBHO.

PaboTa mo W3y4eHHIO AMCUMIUIMHBI JAOJDKHA HOCHTH CHUCTEMaTHUYeCKHil xapakrtep. s
YCIIEIIHOTO0 YCBOEHHs TEOPETUYECKOr0 MaTepuala Mo MpeagaracMoi JUCHMILIMHE HEOOXO0MMO
PETYISIPHO TOCENIaTh JISKIIUH, aKTHBHO pad0TaTh Ha YI€OHBIX 3aHATHUSX, BBITIOIHATH MMCHMEHHBIE
paloThl MO 3a/JaHUI0 NpenojaBareis, NepeYUThIBATh JIEKIIMOHHBIN MaTepual, 3HAuYUTEeJIbHOE
BHMMAaHUE yJEIATh CAMOCTOSTEIIbBHOMY U3YYEHHUIO JUCLUIIIIMHBL.

BakHpIM yCIIOBMEM YCIIEHIHOTO OCBOCHHS IUCLMIUIMHBI SBJIETCS CO3JaHHUE CaMHUM
00yJaromuMCsi CHUCTEMbI TPAaBUJIBHONH OpraHM3allid TPYAa, IO3BOJISIONICH paclpeeNnuTh
y4eOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C KaJICHJApPHBIM y4EOHBIM I'pauKOM.

1. MeToanyeckue peKOMEHIAIMH MTPH padoTe HA 3aHATHAX JIEKIIMOHHOT0 THIIA

K 3aHsaTHSM J1eKIIMOHHOrO0 THNA OTHOCSATCS JIGKIMM WU UHBIE Yy4ueOHBbIE 3aHSTHSA,
peaycMaTpUBAIOIINE TPEUMYIIECTBEHHYIO Niepeady yueOHoi nH(pOopMaIuy IpenojaBaTeIeM.

Jlexuus npencTaBiseT coO0M MOCIe0BaTEIbHOE U3JI0KEHHE MTpernoaBaTesieM y4eOHOro
MaTepuana, Kak IpaBWJIO, TEOPETHUYECKOro xapakrepa. llenb JIEKIMOHHOrO 3aHATHA —
OpraHu3ays lejeHanpaBIeHHON T03HaBAaTEIbHON 1eSTENbHOCTH 00yYaroIuXCsl 10 OBJIAICHUIO
MIPOrpaMMHBIM MaTe€pHaoM Y4eOHOM TUCIUIUINHBI.

B psane cioywyaeB JeKIus BBINONHSAET (YHKIUMIO OCHOBHOTO HCTOYHMKAa WH(OpMaluy,
HanpuMep, pu OTCYTCTBUHU YU€OHMKOB U y4EOHBIX TOCOOMI; B Cilydae, KOrJa HOBblE HayUHbIE
JIaHHBIE IO TOW WJIM MHOHM TeMe He HallUTM OTPaKEHUs B y4eOHMKaxX; OTIENbHbIC pa3/ieibl U TEMBI
OYEHb CJIOKHBIE Il CAMOCTOSTENIbHOTO U3yUEHHsI 00yUJarOIIUMUCS.

B xoJie npoBeieHus 3aHATH JIGKIIMOHHOTO THUIIA HEOOXO0IMMO BECTU KOHCIIEKTHPOBAaHUE
M3J1araeéMoro MpernojaBaTeieM Marepuana.

Haubonee TouHO M mMOApPOOHO B XOJA€ JIEKIMU 3alMCHIBAIOTCSA CIIEAYIOUIME AaCIEKThI:
Ha3BaHME JIEKIMH; IJIaH; UCTOYHUKHA UH(GOPMAIIUU 110 TEME; TIOHATHUS, OIPE/IEICHNSI; OCHOBHbIE
(bopMyJIbl; CXEeMBbI; IPUHIUIIBI; METO/IbI; 3aKOHBI; TUIOTE3bl; OLIEHKU; BBIBOJbI M MPAKTHUYECKUE
PEKOMEHJALIU .

KoHCHeKT - 3TO He TOYHas 3aluCh TEKCTa JIEKIMM, a 3alHCh CMBICTA, CYTH Yy4eOHOM
nHpopmanuu. KoHCeKT numeTcst Juist MOCIeyOIIEro YTeHNs U 3TO 3HAYUT, YTO (JOPMBI 3aMUCH
CIIEAYeT JIeNaTh TAKUMH, YTOOBI UX MOXHO OBLIO JIETKO M OBICTPO MPOYUTATh CITYCTS HEKOTOPOE
Bpems. KoHcnekT nomkeH o6ieryath NOHUMaHKE U 3alIOMUHaHKEe y4eOHON HHpOpMaIuu.

PexomeHnayercst 3amaBaTh JICKTOPY YTOYHSIIOIIME BOIPOCHI C LENBIO  YIIIyOJEHHUs
TEOPETUYECKUX IIOJIOKEHUH, pa3pelleHHs] NPOTUBOPEUMBBIX cuTyauui. Ilpu moaroroeke k
3aHATUSIM CEMMHAPCKOTO THUIIA, MOKHO J0pabaThiBaTh CBOM KOHCHEKT JIEKIWH, Jejas B HEM
COOTBETCTBYIOILIME 3allMCH M3 HW3YyYEHHOH JMTepaTypbl, yKa3aHHOW B paboueil mporpamme
JUCLUTUTMHBL.



Tematuka nexuuii 1aercs B pabodeit mporpamMmme TUCHUTUINHBL.

2. Meroauyeckue peKoOMeHIANUH IO
padorax

noAroTOBKE M pa60Te Ha HaﬁopaTOPHLIX

JlabopaTopHnasi pa6ora - 3TO 3aHATHE, B XOJE€ KOTOPOIO CTYIEHTHl OCBaMBaIOT
KOHKPETHBIE METOJbl M3Y4YECHHUS TUCHMIUIMHBI, O0Y4aloTCs SKCIEPUMEHTAIbHBIM crocobam
aHaJiM3a JICWCTBUTEIBHOCTH, YMEHHIO paboTaTh C COBPEMEHHBIM oOopyaoBanueMm. I[lpu
MOJIrOTOBKE K JabopaTopHOil paboTe HEOOXOAWMO: H3YYUTh WM TOBTOPHUTH JIEKIIMOHHBINA
MaTepuai 1o COOTBETCTBYIOIICH TeMe; U3YyUUTh MaTepuasbl y4eOHO-METOIUYECKUX Pa3pabOTOK
[0 3a/JlaHHOW TeMme, yIenss oco0oe BHUMAaHHME pacueTHBIM (OpPMYyNaM; IPH BBITOJHEHUU
JOMAalTHUX PACUETHBIX 33aJaHUil - U3y4YUTh, IOBTOPUTH TUIIOBBIC 3a/laHUs, BBINOIHIBIINECS Ha
ayJIUTOPHBIX 3aHITHUSIX.

[Tpu HEOOXOAMMOCTH ClIeyeT 0OpamaThCs 32 KOHCYJIbTAMEH K IPETo/IaBaTeto.

JIABOPATOPHAS PABOTA Nel
«KomnoctrupoBanue OpraHu4eCKUX OTXO0BY

MeTtoauyeckue ykazaHus.

KomnoctupoBanue - OHOTEpMUYECKUI MpOIECC Pa3lOKEHUS OPraHUYECKUX BEIIECTB,
OCYILIECTBIISIEMBIM TOJ JEHCTBHEM a’pOOHBIX MHUKPOOPraHM3MOB C II€JbI0 00e33apa)KuBaHUS,
CHIDKCHUS BIIAXXHOCTH, CTAaOWIM3allMd W MOATOTOBKM OCAJAKOB K YTWIM3AllMM B KayecTBe
ynoOpeHus. A3pOoOHBII MPOLIECC COMPOBOKIAAETCS BBIIEICHUEM TEIIOTHI C CAMOpPa3oTrpeBaHNEeM
KOMIIOCTUPYEMOW MacChl U McCHapeHHeM Biard. KoMmocTel mepcrnekTUBHO TOTOBUTh U3 CMECH
OCB c¢ BiaronoriaomanIMMI OpraHoCoAepKalUMU MaTeprajiaMi TAKUMHU KaK OTUJIKU, IUTHUH,
KOpa, COJIOMa 3JIaKOBBIX KYJIBTYP, KOTOPBIE TaKXe SIBJISFOTCS MAaCCOBBIMH OTXOAAMH CEJIbCKOTO
XO03sCTBA, epeB00OpadaTHIBAIONICH TPOMBIIIICHHOCTH.

O0BbeKT ucc/ie10BaHus

OOBEKTOM HCCIeI0BAHUS SIBISIFOTCS KOMITIOCTHBIE CMECH Ha OCHOBE OCAJIKOB CTOYHBIX BOJI
C Pa3JIMYHBIMU PACTUTENBHBIMU T0OaBKamu (Tabmwuia 1).

Tabmuna 1 — CoctaB KOMIOCTHBIX CMecei

o O0BEMHOE COOTHOIIEHNE KOMIIOHEHTOB
CocTaB KOMIIOCTHOH CMECH
cMecH
OCB + onmiku 1:1
OCB + Oymara 1:1
OCB + apobuna 1:1
OCB + Bogopocnu 1:1

OCB — ocajaku NMEepBUYHOTO OTCTOMHMKA CTAHIIMM OYMCTHBIX COOPYKEHUI KaHAIU3aIuu
nocénka Mypmaiu-3. Onuiku — cyxasi CTpyKKa C JiepeBonepepadaThIBAOIIET0 MPOU3BO/ICTBA.
Jlpobuna — muBHas ApoOMHA cyxas. Bomopocmum — cyxas m3MenbdyeHHas Omomacca OyphIX
Bonopociieit Fucus Vesiculosus. bymara — uamenbueHHas OyMakHasi MaKyJaTypa.

Cxema 3KkcriepuMeHTa

[TpenBapuTenbHOe KOMIOCTUPOBAHUE CIIOCOOCTBYET YIYUIIEHUIO (DU3HMUECKUX CBOICTB
cyOcTpara, CHWXKaeT HENpPUATHBIA 3amax M CHOCOOCTBYET TOMOIeHM3anuu cMmecu. KoMmocTsl
«co3peBaroT» B TedeHuu 40-60 nguel. B mepuon co3peBaHUs KOMIIOCTAa MPOU3BOJIUIIOCH €r0
MEXaHMUYECKOE IEepEMEIINBAHNE C TOMOLIBIO TUIACTUKOBBIX JIONaToK. Kaxaplil umeromuiicsa us3
YeThIpeX O00pa3lloB KOMIIOCTHBIX CMeceld HMeeT pa3MyHble 10 OHOreHHOM IIEHHOCTH
HaTOJHUTEIH.

[Tponiecc xommocTtupoBanusi mnpooautrcs B TeueHue eme 40-60 mueil. [lo urory
KOMITOCTUPOBAHHSI U BEPMHUKOMIIOCTUPOBAHUS MOKHO OTMETHTb, UYTO IMOIYYEHHOE YAOOpeHue
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CTaHOBUTCA 00JIee TOMOTE€HHBIM U UMEIOT 00JIee PhIXJIYI0 CTPYKTYpY. Bce 00pasisl mogHOCTbEO
MIPUTOJHBI 1151 MEXaHUYECKOTO BHECEHUS B ITOUBY.

[TpoObI KOMIOCTOB 17151 arPOXMMUYECKOTO aHAIN3a HEOOXOJMMO BBICYIIUTH /IO BO3IYLITHO-
CYXOI'0 COCTOSIHUS, PACTEPETh B CTYIIKE MIECTUKOM J0 COCTOSTHUSI ITyAPbI U IIPOCEUTh Yepe3 CUTO €
JUaMeTpoM oTBepcTuil 1 MM.

JIABOPATOPHAS PABOTA No2
«O11eHKa KauecTBa KOMIIOCTHBIX cMecel ((PUTOTeCTUPOBAHKE)

MeToanyeckue ykazaHus.

durorecTUpOBaHHE OCHOBAHO HAa YYBCTBUTEIBHOCTH PACTCHHI K SK30TCHHOMY
XUMHAYECKOMY BO3CHCTBHUIO, YTO OTPAYKACTCSI HA POCTOBBIX U MOP(OIOTHIECKUX
XapaKTEPUCTHKAX.

Jlist mpoBeZicHUsT PUTOTECTUPOBAHMS HCTIOJIB3YIOTCSI KOHTEHHEPHI, TIPEACTABIISOIINE
c000#1 OOKCHI JISI KOMITAKT-IHCKOB, KOTOPBIE MMO3BOJISIOT MPOBOIUTH (PUTOTECTUPOBAHUE B
«BEPTUKAILHOM HCITOJIHEHUN» (PUCYHOK 1).

TecT-KyabTypbl, IPUMEHSEMBIE Il PUTOTECTA:

1) oBeC OCEBHOIA;

2) peauc.

—
.@,

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

[TouBeHHbIe TPOOBI WIIM OJITOTOBJICHHBIN BIUTHIBAIOIINNI MaTepra yBIaKHAIOTCS
(y1nbo BooM, TMOO MOYBEHHBIMU BBITSKKaMHU). [lanee oHM HaHOCATCS Ha MJIACTUHY 3aJHEN
yacTu KoHTelHepa. Mccnenyemblie ceMeHa pacTeHUI kanycThl U ykpona (1o 10 cemsiH)
MIOMEIAIOTCS B IOATOTOBJIEHHBIE KOHTEHHEPHI, I1I€ HAXOANUTCS YBIIa)KHEHHAs [104Ba, C
WHTEPBAJIOM B 1 cM (pUCYHOK 2).

- - -
Pucynoxk 2 — Pa3menienue ceMsiH B
KOHTeWHepe (YBIaKHEHHBIA BIIUTHIBAIOIINIA MaTEPHAIT)

ITpouecc pocta TecT-KyIbTyp (DUKCHPOBAIICS MPH MOMOIIHM CKAaHUPOBAHHUS
KoHTelHepoB Ha MDY (npuHTep-ckanep-konup). O6paboTKa MoIydeHHbIX H300paKeHUH



MOKET MPOUCXOAUT MpH romoInu nporpammbel AutoCAD (pucynok 3). JIn6o nokazanus
CHMMAIOTCS] HEIIOCPEICTBEHHBIM U3MEPEHHUEM.

Pucynok 3 — ITonyuenue 3Ha4eHU# JUIMHBI TOOETOB U ITMHBI KOPHEH
pu nomou AutoCAD

B kauectBe nokasareneil puToTECTa MPUHUMAKOTCS:

1) BcxoxecTsb ceMsin B, %;

2) BeicoTa npopocTka C, MM;

3) macca npopoctka M, .

Bce ykazaHHbI€ BbIIIE IOKA3aTENN JOCTATOYHO JIETKO (PMKCUPYIOTCS B ITpOLIECcCe
HaO0JII0IeHUs 32 POCTOM pacTeHuid. CPOK 3KCIIO3HIIMK COCTABIISACT 6-14 THEH.

Omnpenenenue GUTOTOKCHYECKOTO 3(pPeKTa MPOBEIEHO COrIACHO METOAMUKE ITyTEM
corocTaBieHus mokasareneit rect-pynknuii (M u C) ceMsiH paCTHTENBHBIX TeCT-00beKTOB. B
KauecTBE KOHTPOJIS ObLIa UCIIOJIb30BaHA MTOYBA JIECHAS.

Bennumnna a¢exra TopMOoKeHUs onpeaensiach mo Gopmyie

Ep o= CK-CCKOH 100%,

rine Erc —addexr ropmokenus, %;
Con — cpenHss ATMHA TPOPOCTKOB B OIBITE, MM;
Ck — cpenHsis IIMHA IPOPOCTKOB B KOHTPOJIE, MM.
= MK:MOIL {0,

Erc
rne Etc — addext ropmosxenus, %;
Mon — cpenHsisi Macca MPOPOCTKOB B OTIBITE, T
Mk — cpeJHsisl Macca IPOPOCTKOB B KOHTPOJIE, T.

JIABOPATOPHAS PABOTA Ne3
«O11eHKa KauecTBa KOMITOCTHBIX CMeCeH (30IbHOCTB )»

Meroaun4yeckue ykazaHus.

OTt60p, yrmakoBKa ¥ TPAHCIIOPTUPOBAHKE MPOO MOYBHI - B COOTBETCTBHU C TPEOOBAHUSIMHU
I'OCT 17.4.3.01-83.



OOpa31ipl MOYBKL, MOCTYNHMBIIKE HA aHAIM3, JOBOJAT A0 BO3AYIIHO-CYXOTO COCTOSIHUS.
Macca Bo31ynIHo-cyxoli MpoObI MOYBHI 10JDKHA OBITH HE MeHee 1 Kr.

[TouBy U3MeNBYAIOT M IPOCEUBAIOT YEPE3 CUTO C OTBEPCTUSAMH JHAMETPOM S MM JI0 TEX T10D,
MIOKa BCS T0YBA HE MPOIIET 4epe3 CHTO, TIIATEIHFHO MEePEeMENINBAIOT, METOJAOM KBAapTOBAHUS
otouparT 150 - 200 T 1 MOMeNIaroT B KOPOOKY Wi OaHKY.

[Tpucrynas k aHanu3y, BCIO MOYBY U3 OAHKH BBICHINAIOT HA JIUCT CTEKJIA, INIACTMACCH HIIH
MOJIMATUIICHOBOM TUICHKH, PACHPEACIISIOT TOHKUM clloeM He Oosee | cM, 3aTeM He MEHee YeM M3
5 MecT oTOMparoT MPOOHI MIMaTeIeM WK JIOKeUKol. Macca aHaimM3upyeMoi mpoOsI - oT 3 10 ST.

Anmnapartypa, MaTepHaJibl H PeaKTHBBI
JInst mpoBeIeHNsT aHAIN3a IPUMEHSIOT:
1) mkad cymMIbHBINA C aBTOMAaTUYECKUM peryiupoBanueM temmnepatypsl (105 +/- 2) °C;
2) 1me4b My(eNbHYIO C AJIEKTPUIECKUM 000TPEBOM M C aBTOMAaTHYECKUM PEryJIUpOBaHUEM
temrepatypsl (525 +/- 25) °C;

3) Turim papdopossie mo 'OCT 9147-80, obecnieurnBaroiye BMEIIEHHE TPOOBI Maccou
3 - 5 1 0e3 yIIoTHEHHS;

4) Becbl 1a0OpaTOpHBIC 2-TO KIacca TOYHOCTH ¢ HAUOOJBIINM TpezesioM B3eumuBanus 200 r
no 'OCT 24104-80;

5) u3MeNbYUTENb MOYBCHHBIX M PACTUTENIBHBIX P00, 00SCIICUNBAIOIINIT H3METBYCHUE 10 5
MM;

6) CHUTO C OTBEPCTUSIMU AUAMETPOM 5 MM C TOAJIOHOM U KPBILIKOIA;

7) IIUIILBI TUTEIIBHBIC,

8) oskcukarop mo 'OCT 25336-82;

9) mepuaTKu TEPMO3AIIUTHBIC;

10) xanpumii xaopucteiid mo TOCT 4161-77, u.n.a.;

11) Boay nuctmunpoBannyto o OCT 6709-72;

12) Bogopona nepekuch mo 'OCT 10929-76, 3%-HbIii pacTBOp.

[MoaroroBka Kk aHAJIM3Y

[MoaroroBka TUraein

UucTtble, cyxue MNPOHYMEPOBAHHBIE THUTIIM TPOKATUBAIOT B My(enbHON TMe4yn mnpu
temmeparype (525 +/- 25) °C, oxjaxnamT B OKCHKATOpPE C XJIOPHUCTHIM KaJbLIUEM C
norpemHoctbio He Oonee 0,001 r. IIpoBomAT MOBTOpHOE MPOKATWBAHWE U B3BEUIMBAHUE [0
YCTaHOBJICHUS TIOCTOSTHHON MacCHI.

Ecnu pacxoxknenue Mexay pesyinbTaTamMu B3BemuBaHui He mnpesbimaer 0,005 T,
MPOKAIMBAHWE 3aKaHYMBAIOT. THUTIIM XpaHAT B OKCHKAaTOpPE C XJOPUCTBIM KaJIbIIUEM,
MEPUONYECKH MTPOBEPSIS UX MACCY.

IIpoBenenune anaausa

Omnpenenenne Cyxon Macchl IOYBbI

AHanusupyemble MpoObl TOPPSHBIX M OTOP(OBAHHBIX TOPU3OHTOB IOYB IOMEIIAIOT B
IpeBapUTENILHO B3BEUICHHBIE (ap(hOpOBHIE THUIIIM C TAKMM PAcue€TOM, YTOOBI [T0UBA 3aHUMAJIa HE
Oomnee 2/3 obbeMa THUIIISI, B3BEIIMBAIOT MX ¢ MorpemHocThio He Oonee 0,001 r, momemarT B
XOJIOAHBIN CymMIbHBIN mKad u Harpesatot ero 1o 105 °C.

Copnepxanue Biaru B mpodax onpenenstot mo [OCT 19723-74.

Onpenenenye 301bHOCTH

Turmu ¢ mpodamu mouB, BeicymieHHbIMU TIpH (105 +/- 2) °C 10 MOCTOSIHHON MacChl, CTaBSIT
B XOJIOZIHYIO MY(eJIbHYIO Ie4b U MOCTeNneHHo JoBoaAT Temieparypy Ao 200 °C. IIpu nosBneHnu
IpIMa T€Yh OTKIIIOYAIOT W JIBEPIy INMPHOTKPHIBAIOT. B TeueHme | 9 TOCTENEHHO IOBOJSAT
temneparypy B mygenbHoil nmeun no 300 °C. Ilocne mpekpaieHus MOSBICHUS JIbIMa I€Yb
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3aKpBIBAIOT, TEMIIEPATYPy B MydenbHoi neun goBoaaT 10 (525 +/- 25) °C u TUTIHM POKATHBAIOT
B TeueHue 3 u.

Turam ¢ 30J1bHBIM OCTATKOM BBIHUMAIOT U3 MY(ETbHOM M€Yy, 3aKPhIBAIOT UX KPBIIIKAMHU 1
CTaBAT B HKcHKaTOp. OXJIaXJEHHBIE 10 KOMHATHOM TeMIlepaTypbl TUIJIM B3BEIIUBAIOT C
norpenrHocTsio He 6osee 0,001 r.

HecropeBuire 4acTUIIBI TOYBBI JOMOJHUTEIHHO BEDKUTAIOT. [[J1s1 3TOTO B THIIIH 10OABIISIOT
HECKOJIbKO Karellb ropsiyeil TUCTHILIMPOBAaHHOM BOJbI TeMmeparypoii 6onee 90 °C unu 3%-Horo
pacTBopa MEPEeKUCH BOJOPOAa M MOBTOPHO MPOKAIMBAIOT mpu Temmneparype (525 +/- 25) °C B
TeueHue | 4, OXJaXKIar0T B IKCUKATOPE U B3BEHIMBAIOT ¢ MOTrpenrHocThio He Oosee 0,001 T.

[Tocne oxnaxaeHus ¥ B3BEIIUBAHUS OLIEHUBAIOT U3MEHEHUE MacChl 30JIbHOTO ocTaTka. Eciu
M3MEHEHHE MAacChl B CTOPOHY yMEHbIIeHUs win yBenudeHus Oynet menee 0,005 r, To ananus
3aKaHYMBAIOT W JJIs pacyeTa MPUHUMAIOT HAaWMEHbIlIEe 3HauyeHue macchl. llpu ymeHbIIeHUN
maccel Ha 0,005 r u Oornee TUINIM C 30JbHBIM OCTAaTKOM IPOKAIMBAIOT JAOMOJHHUTENIBHO.
[IpokanuBanue 3aKaHUYMBAIOT, €CIAM PA3HOCTh B Macce NPU JBYX TOCIEI0BATEIbHBIX
B3BemMBaHuiIX Oynet menee 0,005 r.

O0padoTka pe3yJbTATOB
MaccoByro J0H0 30JIBHOCTH TOPQSHBIX M OTOp(OBaHHBIX TOPH3OHTOB MOuB (A), B

IpOoUCHTax, BBIYUCIIAKOT I10 Q)opMyﬂe

A= (m_ml)

-100,
m2

rie M - Macca TUTIIS € 30JIbHBIM OCTaTKOM, T

M, - macca mycToro THIJI, T;

M, - macca cyXoii OYBHI, T.

JlormyckaemMble PACXOXKICHHUS MEXAY pe3yIbTaTaMd TIOBTOPHBIX OINPEACICHUN OT HX
CpeIHEero apu(pMETHUYECKOro MPU BBHIOOPOYHOM CTATUCTHUECKOM KOHTPOJIE M JIOBEPHUTEIbHOM
BeposaTtHocTH P = 0,95 cocTaBistoT, B IpolieHTax:

16,8 - npu 3ompHOCTH 10%);

8,4 - mpu 30mbHOCTH cBbIte 10%.

JIABOPATOPHAS PABOTA Ne4
«O11eHKa KauecTBa KOMIIOCTHBIX CMeCe (CoepKaHrne TYMUHOBBIX BEIIIECTB)»

MeTtoanyeckue yka3aHus.

[Tpumenenne nupodochaTHOro MeToAa MO3BOJSET YCKOPUTH BBIJCIEHHE TI'yMYCOBBIX
BEIIECTB W3 TMOYBBL. B BOJHOW W MIETOYHON BBITSHKKaX HHpodocdaThl Kalblus, Keie3a U
IOMUHUS  TpyJnHOpacTBOpuMBL. [Ipu B3aumopeiictBuum nupodochara Harpust NasP207 ¢
rymMaTaMu KaibliMs U MOJYTOPHBIX OKHCIOB 00pa3yrorcs coeauHenus tumna CaxP207 - 5 H20 u
Fes(P207)3 - 9 H20, HepacTBoprMBIE B BOJIE, HO YaCTUYHO PacTBOPUMBIC B H30bITKE mupodocara
c oOpa3oBaHuMEeM KOMIUIEKCHBIX cojeil. IloaTomy peakuusi oOpa3oBaHHs T'yMaTOB HaTpHs
MPOTEKaeT ¢ OOJIBIION MOJHOTON M BBIXO/ T'YMaTOB IIPY OJTHOKPATHOMN 3KCTPAKIIMH MTOBBIIIACTCS.
B ornuume oT AeHCTBHS KHCIOT HpU JAEKaJbIMPOBaHWM NHpodocdar He paspyliaer He-
CHJTUKATHBIE (DOPMBI TIOTyTOPHBIX OKMCIIOB M HE U3BJIEKAET ATFOMUHUI U Kee30 U3 MaTEPUHCKUX
nopoJi. Hanbosnpiee KoaM4yecTBO ryMyCOBBIX BEIIECTB, 10 KOHOHOBOI, H3BJIEKAaETCs IETOYHBIM
pactBopom nupodocdara Hatpus ¢ pH oxono 13. braronapst atTomy npumenenne nupodocdara
B HEKOTOPOH CTENEHU 3aMeHsET JEKaJbIIMPOBaHUE MOYBBI. BMECTO IMTENTBHOrO OTMBIBAHHUS
WCIIONB3YETCS OJJHOKPATHOE HAaCTaMBaHUE MOYBKI CO cMechio mupodocdara Hatpust u NaOH 6e3
MOCTIeTYIOIIETr0 MPOMBIBAHHUS BOJIOM, UTO TAaKXKe 3HAUMTEIBHO COKpAIaeT BpeMs aHaIN3a.

[Tpu Takoit 06pabOTKe MOYBHI BEIXO/I T'YMYCOBBIX BEIIECTB, MO TAHHBIM aBTOPOB, OJTM30K
K pe3yibpTaTaM II0 COKpalleHHoW cxeme TropuHa (TrymycoBble BemiecTBa, m3Biekaemble 0,1 H.
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pactBopoMm NaOH nekanbIMpOBaHHOM IMOYBBI, W BEIECTBa JeKanbliuTa). B mupodochaTHyio
BBITSDKKY TIEPEXOJSIT TyMYCOBBIC BEIIECTBAa, CBOOOJHBIE U CBSI3aHHBIE C HECHIMKATHBIMH
dbopMaMu kene3a U alIOMHUHMS, a TaKXKe CBSI3aHHBIE C KajiblleM. PasrpaHuueHue 3TUX JBYX
bpaknuii MPOW3BOAUTCS MYTEM JOMOJHUTEIBHOTO OIPEACTCHUS KOJIUYEeCTBA TYMYCOBBIX
BEILIECTB, N3BJIEKAEMbIX M3 HEJACKAIbLUPOBAaHHOM MOYBKI 1 H. pactBopom NaOH.

Xoa aHajau3a

Ha Texandeckux Becax 6epyT 10 r mouBbI ¥ IEpeHOCIT B KOHMUECKYH0 Kosi0y Ha 250 - 300
e, TprmBarot mumaaapom 200 cM® CBEXKEIPHTOTOBICHHOTO pacTBOpa mupodochara HATPHS i
3aKpBIBAIOT KOJIOY pEe3MHOBOM MPOOKOMN i M30JSIIMK OT yriekucioro ra3za. Konly ¢ pactBopom
OCTaBJIAIOT Ha 16 -18 4, mepemeninBas HECKOJIBKO pa3s.

[puGasmsioT mumnerkoit 50 cM° HachblmeHHOro pacTBopa NapSOy (T.e. B KommuecTse 1/4
o0BeMa KHUJIKOCTH) JIJIsl KOATYJISIIIAK WIIMCTBIX YaCTUIl U YCKOPEHUs (PUIbTpaIiy, OCTABIISIOT HA
15 - 20 MuH, nepeMenMBaT U GUIBTPYIOT Yepe3 IIaJAKui OyMakKHbIH QUIBTP AUAMETPOM 15 -
17 cm, mepeHocs nepBbie NopuuK (GUIbTpaTa CHOBAa Ha (PUIBTP 10 TEX IMOp, MOKa (PUIBTpPAT He
Oyner mpospadydbiM. bepyr mnumerkoir ot 2 mo 50 em® ¢unpTpaTa (B 3aBHCHUMOCTH OT
WHTEHCUBHOCTH OKPACKH) JUIsl OMpeeseHus: o0IIero yriepoaa. BeimapuBaroT Ha 3TEpHUTOBOM
TUTUTKE, a O] KOHEIT 0CyXa - Ha BOASHOW OaHE U ONPEeIAIOT KOJIMYECTBO yriaepoaa no TIopuHy,
n00aBJIsis MpoKajdeHHylo nem3y. OnpeneneHue BeIeTcsl B ABYX MOBTOPHOCTSIX.

OnpejeneHue coiep:kaHUsi TYMHHOBBIX KHCJIOT

Bepyr mumerkoii 20 - 50 cm® mupodocdaTHOi BRITSHKKH B KOHIUECKYFO KOOy Ha 100 v,
[TpubaBistoT MTUNIETKON COOTBETCTBEHHO 18 mim 25 M’ 1,0 1. PacTBOpa cepHOM KMCIIOTHI, JOBOIS
pH pactBopa no 1,3 - 1,5. KonOy craBsaT Ha BomsHyto Oanio u npu 70 - 80°C HarpeBarT 10
00pa30BaHMs U OTCTAaUBAHMSI XJIONIbEB T'YMUHOBOM KUCIOTHI. Temblii pacTBOP OT(UIBTPOBBIBAIOT
gyepes HeOOobIon GuibTp (Oemas IeHTa).

Ocaok ryMUHOBBIX KHUCJIOT B K0JIO€ M Ha (UIBTPE IMPOMBIBAIOT 2 -3 pasza OT IpUMECU
¢byneBOKHCIOT cnabbiM pactBopoM cepHoit kuciotel (0,05 - 0,1 H.). Boponky ¢ ocagkom
T'YMHHOBBIX KHUCJIOT BCTABJISIOT B TY e K0JI0y, B KOTOPOM MpoBOAUIOCH ocaxieHne. OcaloKk Ha
(buIbTpE U B KOJIOE paCTBOPSIIOT U3 IPOMBIBAIIKHA HEOOIBIIUMH MOPIHUSMH Topstuero pactopa 0,1
H. NaOH. PacTBop OXMakIaloT, MEpeHOCAT B MepHyl Komoy Ha 100 cM°, omomackuBas
HEeOOJIBIITMMH TIOPIUSMHU BOJIBI, TOBOJSAT BOAOH 10 METKH, IEPEMEIINBAIOT.

bepyr nunerkoit 5 - 2 5 e’ ¢unbTpaTa B KOHMYECKYIO KOJOy JUIsl ONpeleseHus
yriepoia TYyMUHOBBIX KHCIIOT M OTIPEIEISIFOT YIIIePO]] TyMUHOBBIX KHCIIOT 10 TIOpHHY.

VYraeposl pynbBOKUCIOT BEIYUCIIACTCS IO Pa3HOCTU MEXKAY OOLIMM YTJIEpPOOM LIETOYHON
BBITSDKKU M YTIIEPOJJOM TYMHHOBBIX KHCIIOT.

JIABOPATOPHAS PABOTA Ne5
«O1eHKa KauecTBa KOMIIOCTHBIX cMecel (coziepkaHue a30Ta)»

Meroaun4yeckue ykazaHus.

Pa3no:xeHue nouBbl 00padOTKON KHCJI0TaMHu ISl onpeaeenus gocdopa no meroay
I'un30ypr.

O6opynoBanue. Becwl aHanmuTHueckue, KojOoHarpeBarenb, Koyobl Kbenbaans eMKOCThIO
100 CM3, MEpHBIE KOJOBl eMKOCThIO 250 CM3, KOJOBI IUIOCKOJOHHBIE €MKOCTBIO 250 CM3,
BOPOHKH, OyMaXHbIN QUIBTP C O€JI0M JIEHTOM.

Xon pabotsl. HaBecky npoOsr 1,0 T momemmator B kondy Kevenpaans. B nee npunusaior
JMCTHIINPOBAHHYIO BOJY, MOCHE TOOABISIOT 8 CM° KOHIEHTPUPOBAHHOM CEPHOH KHCIOTHL.
3arem npunmsaror 0,8 o’ pacTBopa ¢ MaccoBoil gosei XxaopHoH KUcIoThl 50% U OCTaBIAIOT Ha
1 yac.




Paznoxenue BenyT Ha KojOOHarpeBaTene A0 IMOSBIECHUS OECLBETHOI'O OCalKa, MOCIe
4ero MpoJoJKaroT HarpeBanue eme 10 MuH. 3areM KOJIOBI OXJIKIAIOT 10 KOMHATHOM
TeMmIepaTyphbl.

B xon0y Ksenpmans mnpunusaror 30 o’ JUCTUUIMPOBAHHON BOAbL. [lomyuyeHHBIN
pacTBOp MEPEMEIINBAIOT U MEPEHOCIT B MEepHYI0 Koi0y. PacTBop oxiaxnaioT A0 KOMHATHOMN
TEMIEPATYphl, AOJIUBAIOT 10 METKU JUCTUUIMPOBAHHON BOAON M TIIATENbHO MEPEMEIINBAIOT.
3areM (QUIBTPYIOT pacTBOP Yepe3 CyXoi GUIbTP B UUCTYIO KOJIOY.

Onpenesnenue a3ora:

OGopynoauue. [Tunerka, MepHbIE KOO eMKOCTBIO 50 cM°, BOPOHKH, YHHBEpCAIbHAs
WHAUKATOpHAsi OyMakKa, KIOBETHI C MIMPHHOM MOTJIOMIAIONIETO ¢Ios 1 cM.

Xon pabotel. Y3 ananmsupyemoro ¢uiabTpata O€pyT MUIETKOH 5 oM’ MPO3pPavYHOIO
pacTBopa u MOMEIIAI0T B MEPHYIO KoJ0Yy. [Tpubapmnstor 2 cm®
50%-Hor0 pacTBOpa CErHETOBOM COJIH, JO0ABISAIOT O€3aMMHUAYHYIO BOAY NMPUMEPHO 10 00bemMa
40 em® 1 [IEPEMEIINBALOT.

Heditpanusytor  kucasiii  pactBop  10%-ueiM  pactBopom NaOH, TmiarensHo
MepEeMELINBAIOT U MpoBepstoT pH yHUBepcanbHON MHAUKATOPHON OYMaXkKKOM.

[Tpubasnstor 2 o peaktuBa Heccnepa, JOBOAST OAUCTWIIMPOBAHHOW BOJOW /10 METKH,
nepemenmuBaioT 1 uepe3 10—15 MuH KOJOpUMETPUPYIOT € MOMOIIBI0 (POTOAIEKTPOKOIOPUMETPA.
[Ipu GpoTOdIEKTPOKOTOPUMETPUPOBAHUH MOJIB3YIOTCS CHHUM CBETO(PMIBTPOM IMPH JJTUHE BOJIHBI
400—425 HM™m.

Jljis IpUrOTOBJICHHS CEPUM ATATIOHHBIX PacTBOPOB O0epyT 10 MEpHBIX KOJIO U B KaXKAYIO
OTMEPUBAIOT pabOYHiA ATAJTOHHBINA PACTBOP B CIEAYIONIMX KOJIMYeCTBaxX (Tabmuma 2).

Tabnuma 2 - Cepust KanMOPOBOYHBIX PACTBOPOB

No sranona 1 2 3 4 5 6 7 8 9 10

KomnnuectBo pabouero 1 2 3 4 5 6 7 8 9 10
STAOHHOTO pacTBopa
, CM

N, mr/50 cm® 0,01 | 0,02 | 0,03 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 1,00

ITo pe3ynpraraMm U3MEpPEHHs] ONTUYECKON IUIOTHOCTU CTaHIAPTHBIX PACTBOPOB CTPOST
rpagupoBOYHBIN rpaguk (pucyHok b.1), onTuueckyro MI0THOCTh OTKJIAAbIBAIOT HA OCH OpJUHAT,
a KOHLIEHTpAIMIO a30Ta OCH abcLucce.

JIABOPATOPHAS PABOTA Ne6
«O1neHka KauecTBa KOMIIOCTHBIX cMecel (coaeprkanue pochopa)»

Meroaun4yeckue ykazaHus.

Pa3jio:xeHne nNouBbl 00pa0OTKOMH KHCJI0TAMU ISl onipeaeaenus gochopa mo Meroay
’'uH30ypr.

O6opynoBanue. Becwl aHanuTH4eckue, KolOoHarpeBarTenb, Koiobl Kbenbaaas eMKOCThIO
100 CMS, MEpHbBIE KOJOBl eMKOCThIo 250 CM3, KOJOBI IUIOCKOJOHHBIE €MKOCTBhIO 250 CM3,
BOPOHKH, OyMaXHbIN QUIBTP C O€JI0M JIEHTOM.

Xox pabotel. HaBecky mpo6s! 1,0 r momeriaroT B Koy Keenbnansa. B Hee npunmBaior
JTUCTUUTUPOBAHHYIO BOJYy, IMOCJE J00aBISIOT 8 oM’ KOHIICHTPUPOBAaHHOW CEPHON KHCIIOTHI.
3arem npuiuBaior 0,8 oM’ pacTBOpa ¢ MaccoBOM J0Jel XJIopHOM KUCA0Thl 50% U OCTABISIIOT Ha
1 gac.

Paznoxenue BeqyT Ha KoJjOoHarpeBaTenie IO IMOSBIEHUS OECLBETHOIO OcCajllka, Mocie
Yero npojoipKaroT HarpeBanue emie 10 muH. 3aTeM KOJOBI OXJaXTAIOT 10 KOMHATHOM
TEMIIEpaTyphI.

B konOy Ksenpnans npunusator 30 oM’ JUCTUUIAPOBAHHON BOAbI. [lomydeHHBIN
pacTBOp MEpPEeMEIMBAIOT M MEPEHOCAT B MEPHYIO Koj0y. PacTBop oXiakaaroT 10 KOMHATHOW
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TEMIEPATyphl, JOIUBAIOT 0 METKU MUCTHWLIUPOBAHHOW BOJON M THIATENHHO MEPEMEITNBAIOT.
3areM QUIBTPYIOT PacTBOP Yepe3 CyXoi GUIbTP B YUCTYIO KOJIOY.

Omnpenesienue gochopa no MoindreHohochopHO CHHU

Ob6opynoBanme. Ilumerka, MepHbIe KONOBI eMkocThio 100 CM3, BOPOHKH,
(hOTOANEKTPOKOIOPUMETP, KIOBETHI C IIUPUHON MOTIOUIAIOMIETO €0 1 cM.

Xox paGorel. U3 aHanmmsupyemoro (uibTpara GepyT HHIETKOH 5 cM° pacrBopa H
MOMENIAlOT B MEPHYIO KOJIOy. 3areM pa30aBiSIIOT AUCTHIUIMPOBAHHOW BojoH 10 3/4 oObema
KonGbL. Jlanee B KOIOY BIUBAIOT 16 CM° CMEIIAHHOTO MOJIHGICHOCYPEMSHOTO OKPALIMBAIOLICTO
peaktuBa. Yepes 1-2 MuH 100aBiIsAIOT 2 oM’ PacTBOp ¢ MacCOBOM J10JIel aCKOPOMHOBOM KHUCIOTHI
1%. PacTBOp MONMHMBAIOT 10 METKH AWCTUUIMPOBAHHON BOJIOW, TIEPEMEIIMBAOT U OCTABISIOT HA
10-15 mMuH nus oOpa3oBaHHsS yCTOWYMBOM OKpackd. ONTHYECKYIO TUIOTHOCTh OKPAIICHHOTO
pacTBOpa H3MEPSIFOT OTHOCUTEIHHO HYJIEBOTO PACTBOPA NIPH JUTHHE BOJHEI 650 HM H BBIIIIE.

B Bocemb MepHBIX K010 BMecTUMOCThIO 110 100 CM® KaKIast U3 OIOPETKY HAJIMBAIOT Pa3HbIE
00BEMBI pacTBOpPA C MaCCOBOM KOHIIeHTparuel msarruokucu pocdopa 0,01 mr/ oM 0;0,5;1,0; 2,0;
3,0; 5,0; 7,0; 10,0 ev®. Tlo pe3yibTaTaM U3MEpPEHUs] ONTUYECKOW IUIOTHOCTU CTaHJAPTHBIX
PacTBOPOB CTPOAT IPaIyUpPOBOYHBIN TpaduK.

[To rpadmky HaxoIAT MAacCOBBIC KOHIICHTpAIMH MATHOKHCH (ocdopa BO B3SATOM IS
aHaJlM3a pacTBOPE U BBIYKCISAIOT BaJIOBbIN (hocdop B MOYBE B MPOIEHTAX 1O hopMyIie:

P205 _ cxV1x100xV3 _ cxleVL, (1)
1000000xVoxm 10000%xVaoxm

IJIe C - MaccoBasi KOHIIGHTPAIS IISTHOKKUCH (ocdopa, HalieHHas 10 TpaduKy, MKT/ cM,
V1 - 00beM pacTBOpa NoCie pa3iokKEeHHUs MTOYBBI, CM )
V3- BMECTUMOCTD MEPHOIl KOJIGBI, CM;
V2 - 06BEeM pacTBOpa, B3STHIA HA AHAH3, CM;
m - Macca CyXxOH IMOYBHI, T;
100 - koaddumment nepecuera Ha 100 T moUBHI;
1000000 - ko3¢ dunmeHT nepecyera MUKPOTPaMMOB B TPaMMBbI

JIABOPATOPHAS PABOTA Ne7
«buHO1IEHO3 AKTUBHOIO WJIaY»

Meroaun4yeckue ykazaHus.
B xo/1e 3aHATHS CTY/IEHTHI PacCMaTPUBAIOT IPH TIOMOIIA MHUKPOCKOTIAa TIPOOBI aKTUBHOTO HJIA.

JlenaroT BBIBOJ] O €0 COCTOSTHHH.

A) Buouenos akmuenozo uia.

B HOpManbHO paboTaromux akTUBHBIX MJIaX MOXKHO BCTPETUTH 710 60 1 Oosiee pa3innyHbIX
BUJIOB OPTaHW3MOB, HO Yallle BCETO KOJMYECTBO BHJIOB HAa OJTHOM COOPYKEHHH HE TPEBBIIIACT
10—15. M3 HHMX HEKOTOpble BHJBl BCTpeYaroTcsd HauOojee YacTo M MOTYT CIYXHUTh
WH/INKATOpaMH Ha YcIIoBHs cpenbl. OCHOBHBIE (POPMBI M300paskeHBI HA PUCYHKAX, MPUBEICHHBIX
B IIPWJIOKEHUH 1.

XKryrukoBbie 6eciiBETHbIE B OOJIBIINX KOJIMYECTBAX BCTPEUAIOTCS B IEPETPYKEHHBIX HI1aX
C HEIOCTAaTOYHBIM COJIEp)KAaHHEM PACTBOPEHHOT'O KHCIOpoJa. EMWHWYHBIE SK3EMIUIIPHI - B
HOpMaJIbHO paboTaromieM uie. JKryTukoBele UMEIOT pa3Mepsl 0koiio 10 mk, OITOMY XOpOIIO
BUJIHBI B MUKPOCKOT TOJIEKO TIPH OOJIBIIIOM YBEIINYCHUH.

Arcella u Pamphagus B xopomro padoTtaromieM HOpMaIbHOM aKTUBHOM HJIE BCTPEYAIOTCS
B 3aMETHBIX KOJMYECTBaX, HO OTMEYAJIOCh WX IMPHCYTCTBHE M B IUIOXOM HIIE, YTPATHUBIIEM
HUTPUPUKAITMIOHHYIO CIIOCOOHOCTD.

Hyalodiscus limax BcTpeuyaeTcst B TIJI0X0OM HIIE.

Amoeba radiosa - npu xopouieil paboTe COOpyKEeHUH.

3o0ryIen TOSBISIOTCS B Xopomio pabotatomem co3peBmieM wie. [Ipu upesmepHOM
pa3BUTHH 0003HAYAIOT HUTPUDULIUPYIOIUH HJT.
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HuTtuaTble GakTepuu KIaJIOTPUKC U CPEPOTUIIIOC - YACTO BCTPEUAIOTCS B AKTUBHOM HJIE,
0COOEHHO B YTIJIEBOJUCTBIX CTOKAX (KpaxMallbHO-ATOUHBIX, THAPOIU3HBIX, TEKCTHIIBHBIX U IP.).
Knagorpukc u chepoTustoc cunTaroT 3a 0JIMH PO, UMEIOUINI pa3HOBUIHOCTH B 3aBUCUMOCTH OT
XapakTepa MUTaHus; KIQJAOTPUKC YCBAUBAET a30T U3 JIOOBIX COCTUHEHUH, BKIIOYas MUHEPaIbHbIE
(HuTpaThl), a CPEpOTHIIOC pacTeT TOJIbKO Ha opranudeckom aszore. [lo mopdonornueckum
MPU3HAKAM KJIAJJOTPUKC OTIMYAETCS JIO)KHOAUXOTOMUYECKUM BeTBIeHHeM. Hutuateie 6akrepun
00pa3yloT AJMHHBIE HUTU MPHU 3aMEJICHHOM TEYEHUHU KUIKOCTH M, HA00OPOT, MEIbUaIOT MPHU
CHJIbHOM MEXaHHMYECKOM IMEPEeMEIINBAaHUN B COOpYXEHHUsAX. [lo OTHOIIEHHIO K KHCIOPOIY
KJIQZOTPHUKC - OTUETIMBO BBIpAXXEHHBINA adpoOHOHT. B perenepaTope HUTUAThIE ACTPAIUPYIOT U3-
32 MEXaHMYECKOTO M3MEJbUEHHUS M HEAOCTaTKa MUIIM. MacCOBble CKOIUJICHHS HHUTYATHIX B
a’pOTaHKE BBI3BIBAIOT BCITyXaHUE WIIA.

Hurtyareie cepobakrepun - Beggiatoa. Thiothrix - ydacTByroT B 04MCTKE MPOMBIIILICHHBIX
CTOKOB C HAJIMYMEM CEPOBOJOPOJA MM B OBITOBBIX CTOKaX Mpu rHUEHHH OeiakoB. OKucCIeHHE
cepoBozopona uuaer B aBe (aszpl. CHauama cepoBOJIOPOJ OKHUCISETCS A0 CEepbl, KOTOpas
OTKJIaJpIBA€TCS KameilbKaMH B KIETKax HUT4YaThIX. [Ipu HemoctaTtke KUCIOpOAa OKHCIECHUE
OCTaHaBJIMBAeTCs Ha »Toi (aze. [Ipu manbHeIeM OKHCICHUHM cepa MCYE3aeT, OKUCISACH 10
Cynb(haTOB U CHIIBHO MOJKUCIHS cpeny. HUTu MoryT He UMeTh Kariedb Cephl WM MIPH HEeJ0CTaTKe
CepOBOAOPO/A, WM MPH H30BITKE KUCIOpoaa. B GecKucIopoqHol cpene cepoOakTepuu MOTYT
KUTH JI0 TPEX HEEIb.

Boansie rpubbr - Nematosporangium, Fusarium. BerBsammxcs rugsl rpuboB MOryT
BBIHOCUTH KUCJIbIE CTOKH U MIPUKPEIUISIOTCS Ha 00OpTax adpoOTEHKOB.

Opercularia TOYTH TOCTOSHHO MPUCYTCTBYET B CO3PEBIIEM Mile XapaKTePHBIM SIBIISICTCS
COCTOSTHME PECHHUYHOM 30HBI OpraHU3Ma: B XOPOIIEM WJIE - PECHUYHAS 30HA PACKPBITA, IBUKEHUS
PECHHYEK aKTUBHBIC; MPH HEOJArompHUSATHBIX YCIOBHSIX - PECHHYHAs 30HA 3aMKHyTa. [lpu
YBEJIIMYEHUH HATPY3KH ONEPKYISAPUS CKUMACTCS U UHIUCTHUPYETCS.

Vorticella microstoma pa3BuBaeTcsi B TEPErPYKEHHbIX HIAX C HEJOCTATOYHBIM
CoJIep>KaHUuEM PaCTBOPEHHOTO KUCIOPOa.

Vorticella convallaria, Carchesium, Epistylis pa3BuBaroTcsi B 3aMETHBIX KOJIMYECTBaX B
HuTpuuImpytomem wmie. [Ipu perenepanum mia mosBiIeHUE dTHX WHQY30pPHHA XapaKTepU3yeT
BOCCTAaHOBJICHHE NIEPBOHAYAJILHBIX CBOMCTB MJIa.

[Tpu HEmOCTaTKE PACTBOPEHHOTO KHCIIOPOJIa BOPTHUIIEIUIBI OTPHIBAIOTCS OT CTeOenbKa M
00pa3yroT 0co0yr0 cBOOOHO MIIABAIOIIYI0 (OPMY «TEIOTPOX» C BEHUMKOM PECHHUYEK Ha 3a/lHEM
KOHIIE.

[uctel uHy30puit 00pa3yroTcs MpH HEOIArONPUATHBIX YCIOBUSX, T. €. IPU PE3KOil CMeHe
COCTaBa CTOYHOW BOABI (TIOCTYIUIEHHE TPOMBINUICHHBIX CTOKOB) WJIM TIpM HEIOCTaTKe
MUTATENbHBIX BEIIECTB.

Aspidisca - pacmpocTpaHEHHas, TIOYTH TIIOCTOSTHHO TIPUCYTCTBYIOIIAash B  HIIE
OproxopecHuuHas HH(}y30pus. Yalie Bcero sBIsAETCS MOJOKUTENbHBIM MPU3HAKOM JJISI OLEHKH
kadyecTBa mia. OTCYTCTBHUE €€ B JIETHEM WJIE CBSI3aHO C HUTpH(UKannei.

Paramaecium caudaturn - ogna w3 Qopm, Hambojee BBIHOCIMBBIX K HEIOCTATKY
KHCJIOPO/a; XapakTepHa s mioxoro mwia. Kak u qpyrue cBo0o1HO TutaBaronie nHPy30pun, OHA
BCTPEYAIOTCS MPH OOJIBIIOM KOJHWYECTBE OakTepuil, HAXOSAIIMXCA BO B3BEIIEHHOM COCTOSIHUU
MIPH PA3JIOKEHUH WIIa.

Podophrya - mpu moxoit pabote coopyKeHHiA, ¢ 3aJeKaMH Wia.

Nematodes (kpyriibie 4epBH) - 4acTO Ha OMOPUIBTPAX, a HA ADPOTEHKAX BCTPEUAIOTCS B
3aMEeTHBIX KOJMYECTBAaX B HEJAOCTATOYHO a’pHpyeMOM HJIe, C 30HaMH 3aiexei. EnuHuuHbIe
9K3EMIUTSIPBI MOTYT BCTPEUATHCSI B HOPMAITFHOM HIIE a3POTEHKOB.

Aeolosoma, Nais (MaoIeTHHKOBBIC YePBH ) B 3aMETHBIX KOJIMUECTBAX MOTYT Pa3BHUBATHCS
B WJax ¢ ycroiunBoW HUTpuuKauuend, Ha OuodmibTpax. OOBIYHBIA IpeACTaBUTENb WA
71a00paTOPHBIX HIKCIIEPUMEHTAIBHBIX YCTAHOBOK.
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Konosparku (Philodina, Monostyla, Cathypna u ap.) Hax0aSTCS B aKTUBHOM COCTOSIHUH
MPU XOpOIIeM OOECIIEYCHHH PACTBOPEHHBIM KHCIOPOJAOM, B HUTpUDUIHPYIOMIEM WIE, HO
OKa3bIBAIOTCS B CXKATOM COCTOSTHHH MTPU HEOJIArONPHUSITHBIX YCIOBHSIX.

Hydracarina (BoHbIe KJICIIH) BCTPEUACTCS B a9POTEHKAX B FOJIOAIOIIEM HJIC.

Psychoda u ap. Tu4rHKHM HACEKOMBIX - OOBIYHBI HA OMO(UIBTPaX.

Cyclops oTcyrctByeT B OOBIYHOM MIIE, HO pPa3BUBACTCA B 3aMETHBIX KOJIMYECTBAX B
TOJIOIAIOIIEM HIIE.

b) Xapaxmepucmuka unoe

VY noBnerBoputenbHo padoTarouuii (xopoiuit) wi. boabioe paznoodpasue npocTenmmx
10 BUFOBOMY COCTaBY IIpH HE*OO0JIbIIOM KOJIMYECTBEHHOM IPpeo0iaJaHui KaKoro-a1u00 U3 BUIOB.
[Mocrosinnoe nanmume Aspidisca, Zoogloea. Bece opraHu3Mbl JOCTATOYHO IMOJIBUXKHBI,
HAXOJATCS B O’KUBJICHHOM COCTOSTHUU. [1TOTHBIN KOMIaKTHBIN XJ10MOK wuia. Wi 6sicTpo ocenaer
B BUJIE KPYIHBIX TSDKEJIBIX XJI0MbEB. Bosia Hax nioM npo3payHast.
WNn u3 pereneparopa:
a) Ilpu xopoweii pecenepayuu (puc. 1).

Puc.1. Xopouo perenepupoBaHHbIN aKTUBHBIA WII

KonuyectBeHHoe mnpeoOnananne cuasuux uHpy3opuit (Carchesium, Vorticella
convallaria) Ham cBOOOMHO IUIABAOLMIMME HHOY30PHAMH. YBEIHMYCHHE KOJIMYECTBA CHISUMX
nH(}y30puil ¥ 300TJ1€H 10 CPAaBHEHUIO C MJIOM B a3poTeHKe. OpraHu3Mbl OABUKHBIE. XJIOMOK HJla
KPYIIHBIH, XOpOILIO ocaxkaaeTcsa. Bona Hax WiIOM Mpo3payHasi; UCYE3AET cepa B KJIETKAaX HUTYATHIX
cepobakTepuil.
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a - Aelosoma; 6 - Cyclops; B — Pililodina
Puc. 2. Hutpubunmpyrommii ui

6) npu enyooxoiu pecenepayuu. IlpeoOnamaHue KpymHBIX CBOOOJHO TUTABAIOLIUX
uHdy3opuii. YBennuenue pazmepo Vorticella u Opeecularia. Pacnan xionka wina .Ha Oosiee
MeJKue XJonKu. Bojga Hall MIoM UMeeT MEIKYI0 HEOCEAAIIIYIO MYTh.

Tonooarowuii un. Menkue pazMepsl MPOCTEHIINX, OPraHU3Mbl CTAHOBATCS TPO3PAYHBIMU,
MUIIEBAPUTENbHBIE BAKYOJIU HX HCYE3aI0T, YACTUYHO HMH(Y30pHH NPEBPAIIAIOTCS B ILUCTHI
KonoBpatku 00pa3yroT UCTHI 1103:Xke, 4eM HHPY30pru. 300T71€U U XJIONKHY Uiia mpo3pavnbie. Bona
HaJ1 WJIOM UMEET MEJKYIO0 HEOCEAAIOLIYI0 MYTh.

Humpuguyupyrowuii un (puc. 2). IlocTosHHOE TPHUCYTCTBUE B 3aMETHBIX KOJIMYECTBAX
konoBparok Callidina, Rotaria 1 1pyrux BUIoB.

KonmnuectBennoe mnpeobmamanne cunsunx uHpy3zopuit (Vorticelia convallaria, Carche
slum), kpynubix ame6, Arcella. ITeiHOE pa3suTie Z00gloea Ramigera. Bo3mMoxHO npucyTcTBHE
B OOJIBIIMX KOJMYECTBAX MATOMIETUHKOBBIX YepBei Aeolosoma. Y peIXiblid, BBITIIIBIBACT TIOCIIE
OCaXKICHUSL.
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Ilepecpyorcennsviti un. Manoe KaueCTBEHHOE pazHOOOpasue BUAOB MPU KOJIMYECTBEHHOM
npeobiaaHu ABYX-TpeX. BoibIIoe KonmndecTBO OECLBETHBIX JKT'YTUKOBBIX, MEIKHUX ameO,
Lionotus u npyrux menkux uHby3opuil. IlpucyrcTBue HMHOTJa B 3aMETHBIX KOJHUYECTBaX
Podophrya, Chilodon, Nematodes, Vorticella microstoma, Opercularia.

[IpucyrcTBue mHorma HUTYATBHIX Oaktepuii Sphaerotilus m Beggiatoa. Wi 3arpssHen
pPa3HOOOPa3HBIMU BKJIIOYCHHUSIMH: OpPraHWYECKHE aMOp(HBIE YACTHIIBI, MBIIICYHBIE BOJIOKHA,
MyCOp, OCTaTKU KyXOHHBIX OTOpOcoB. XJIONKM WJia TEMHBIE, IUJIOTHble. Bona Hajg wuiaoMm c
OIAJIECLICHIIUEH.

Un npu cbpoce npomMblUIEHHBIX CHOKO8, He a0anmuposaHHbvlli. Y MEHbIICHHE
pazHoOOpa3usi BUAOB, TMpeodiiamacT oOAWH-ABA. l3MenbueHWe OpPraHW3MOB, OCOOEHHO
V.convallaria, Opercularia, Carchesium mpu yBenu4eHH: UX 0OIIET0 KOJUYECTBA HITH IIPU PE3KOM
YMEHBIIIEHUH OOIIETO KOJTMYECTBA B 3aBUCUMOCTH OT CTETICHH TOKCUYHOCTH CTOKa. HemoasmxHOE
COCTOSIHME pPeCHHYEK HH(Y30pHid; 3aMKHYTBIH pecHUYHBbIA muck Opercularia. W menkui,
3arpsi3HeH BKIFOYCHUSMH TIPOMBIIUICHHBIX CTOKOB, MOYKET IMETh I[BETHBIC YaCTHUIIbI, OCAKIACTCS
wio0xo. Boxa nHag unom MyTtHas.

HUn npu nedocmamxke kucnopoda. Vorticella pazmyBaroTcss B Buie Iiapa, HEKOTOpHIE
JomaTes u ucuezarT. Opercularia — ¢ 3aMKHYTBIM PECHHYHBIM JIUCKOM, HEIOJIBHIKHBIC.
KosnoBpaTky HemoABHIKHBIE, 3aCTHIBUIME B BBITSHYTOM COCTOSHHUHM, OTMUparomue. bosbiioe
KOJIMYECTBO Pa3HOOOPA3HBIX KTYTUKOBBIX. M3 HHPY30pHil MOUTH UCKIIOUYUTENIBHOE T'OCIIOACTBO
Pararnaeciurn caudatum kak O4eHb BBIHOCIUBOH (POPMBI K HEOCTATKY KHUCIOPOJA, CIIOCOOHOM
O’KMBIICHHO IJIaBaTh B THUIOLIEM uiie. XJIOMKY Hila pacnafaroTcs. Boga Hax uioM MyTHeeT.

JIABOPATOPHAS PABOTA Ne8
«Ornpenenenue copepkaHusi aMMOHUITHOTO a30Ta B BOZE a9POTEHKA»

MeToauyeckue ykazaHmusl.

B npuponHoii Boge ammuak o0pasyeTcs pH pa3ioKeHUH a30TCOACPKAIIUX OpraHUIeCKUX

BemiecTB. OH XOpOIIO PaCTBOPUM B BOJI€ ¢ 00pa30BaHUEM THAPOKCHIA aMMOHUSI.
CogepxaHrie HOHOB aMMOHHMSI B MIPUPOAHBIX BOAaX BapbupyeT B uHTepBaie oT 10 mo
200 mkr/ 1m° B iepecuere Ha a30T. IIpHCYTCTBHE B He3arps3HEHHBIX IIOBEPXHOCTHBIX BOJIAX HOHOB
aMMOHHUSI CB3aHO C TporeccaMd OHOXUMHUECKOW JECTPYKIIMU OEJKOBBIX  BEIIECTB,
JIe3aMUHUPOBAHUS aMUHOKHCIIOT, Pa3JIOKEHUs MOYEBUHBI (TI0]T IelicTBHEM (pepMeHTa ypeasbl).
OCHOBHBIM HCTOYHHUKOM TIOCTYIUICHHS HMOHOB aMMOHHS B BOJHBIE OOBEKTHI SIBISIFOTCA
X035MCTBEHHO-OBITOBBIE CTOYHBIE BOJIbI, )KUBOTHOBOAYECKHE (EepPMBbI, TTOBEPXHOCTHBIN CTOK C
CEeNIbXO3yroJIMii TPHU HCIIOJNIB30BAaHUM aMMOHHHMHBIX YAOOpEeHUN, a TakKe CTOYHBIE BOJIBI
MPEANPUATHI MUILEBON, KOKCOXUMUYECKOM, TECOXUMUYECKOU U XUMUYECKONM MPOMBIIIIEHHOCTH.
B cTokax mpOMBITIIIEHHBIX MPEATNPUATHI COIEPKUTCS 10 1, B OBITOBBIX CTOKaxX — 2 — 7 Mr/
IM° aMMOHHS; ¢ XO3SHCTBEHHO-OBITOBBIMU CTOYHBIMH BOJAMH B KaHATH3ALUOHHBIC CHCTEMbI

€XeCyTO4HO noctymnaer 10 10 T a30Ta aMMOHUIMHOTO HAa OHOTO JKUTEIIS.

IIpu mepexone OT onMUroTpoHBIX K Me30- U IBTPO(GHBIM BOJOEMaM BO3PACTAIOT Kak
abCoMOTHAsI KOHIIEHTPAIUsl HOHOB aMMOHMSI, TaK U UX JIOJISl B 00IIeM OallaHce CBSI3aHHOTO a30Ta.

COIICp)KaHI/IC aMMOHHMHOIO a30Ta B BOJIOEMAX C pastquﬁ
CTCIICHBIO 3aIPA3SHCHHOCTH.

CreneHs 3arpsi3HEHHOCTH A30T aMMOHUMHBINA, MI/ HM3
(kJ1acchl BOJJOEMOB)

O4YeHb YUCTBIE 0,05
Yucteie 0,1
YMepeHHO 3arpsi3HEeHHbIE 0,2-0,3
3arpsi3HEHHbIE 04-10
['psizHble 1,1-30
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\ OueHb rpsi3HbIE \ >3,0 \

[TpucyTcTBHE MOHOB aMMOHUS B KOHIICHTpAIHAX mopsiaka 1 mr/ IIM® CHIDKAET CIIOCOGHOCT
reMoryioonHa psi0 CBSI3BIBATH KUCIOPOJ. TOKCHYHOCTH HMOHOB aMMOHHMSI BO3pPacTaeT ¢
nosblieHreM pH cpenst.

[ToBpllIEHHAsT KOHLEHTpPAllMs HOHOB aMMOHHUSI MOXET OBITh HCIIOJIb30BaHA B KauecCTBE
WHJIMKATOPHOTO TOKAa3aTelis, OTPAXKAIOLIEro YXYAIICHWE CAHUTApPHOIO COCTOSHUS BOJHOIO
o0BEeKTa, Mpolecca 3arpsi3HEHUs] MOBEPXHOCTHBIX M MOJ3EMHBIX BOJ, B IEPBYIO OYEpE[b,
OBITOBBIMHU M CEITbCKOXO3SIICTBEHHBIMHU CTOKAMHU.

B nmom3emHBIX BOJAaX aMMHUaK [MOSBISIETCS B pe3ylbTare O KU3HEAEATEIbHOCTU
MHUKpPOOpPTaHW3MOB. B aHa’poOHON cpeae aMMmuak oOpasyeTcsi MpU  BOCCTAHOBJICHHUU
a30TCOJepKAIIUX OpraHMuecKux BeuiecTs. [loBbIIIeHHOE co/lepkaHre aMMUaKa B TOBEPXHOCTHBIX
BOJAX OOBSICHSETCS CITYCKOM B HUX OBITOBBIX CTOYHBIX BOJ U HEKOTOPBIX MPOMBIIUICHHBIX BOJI,
COJIepKalllMX 3HAYUTENIbHbIE KOJNMYEeCTBA aMMHUaKka WU cojeil amMmoHus. BcenenctBue
KU3HEJCATCIILHOCTH HUTPUDUIUPYIOMUX OaKTepUil COJCpKaHHUE aMMHaka B BOJOEMax
CHIDKAETCS IPU OJTHOBPEMEHHOM 00pa30BaHUU HUTPATOB.

ObopyoosaHue. DOTORIEKTPOKOTIOPUMET] co CBETO(OUIBTPOM
(A =400 um). KroBeTbI ¢ TOIIIMHON MOMIOIIAIOIIETO CBET cios - 10 MM.

Xumuyeckas nocyoa. KomnbOel MepHBIE BMECTUMOCTBIO 50 cM®’;  mMmeTku MEpHBIE
BMecTHMOCThIO 1, 5, 10 oM’ ¢ nenenreM Ha 0,1 CM3, KOJIOBI IJIOCKOJIOHHBIE BMECTUMOCTBIO 100

CM3.

Buvinoanenue uzmepenuii.

Meroauka npeaHazHaueHa ISl U3MEPEHUsSI COACPKAHUS MACCOBOM KOHIICHTPALIMM HOHOB
amMmonus ¢ 0,005 mo 4,0 MF/I[M3 B MIPUPOJHBIX U CTOYHBIX BOJaX (POTOMETPHUYECKUM METOJIOM C
peaktuBoM Heccrepa.

Tlopsiook nposedenus pabomat.

MeTton ompezeneHuss OCHOBaH Ha MOCTPOSHUH TPAJAYUPOBOYHOTO rpaduka mpu MOMOIIU
CEpHH PaCTBOPOB, TOJYUYCHHBIX CMEIICHUEM PA00YMX PacCTBOPOB B COOTHOIIEHUAX, YKa3aHHBIX
B TaOIuUIE HIDKE.

Jns monydenus gaCTBOPOB 3a/IaHHOM KOHIICHTPAIIMM HCIIOJB3YIOT pabouuil pacTBOp
xyiopuja aMmmoHus. 1 cm™ pactBopa cogepkut 0,005 Mr HOHOB aMMOHHS.

OnHoBpeMeHHO ¢ oOpa3llaMM pPacTBOPOB  OMPENEISIOT ONTHYECKYI0 TUIOTHOCTh
uccienyeMon mpoosl Boabl. [lonydueHHbIe 3HAU€HUST ONITUYECKON MIOTHOCTH BHOCST B TaOJHILY.

JJIs IPUTOTOBIICHUSI CEPUH PACTBOPOB UCTIOIB3YIOT MEPHBIE KOJIOBI BMECTHMOCTRIO 50 e,
PacTtBop B Kax /101 K0JIOE COOTBETCTBYET OMPE/IEICHHON KOHIIEHTPAIIMA HOHOB aMMOHHUSI.

Hcnonb3yroTess KIOBETHI € TOJLIMHOW moruomaromero user cios 10 mm. KowmponvHot
HCUOKOCMBIO CITYKUT AUCTUIUIMPOBaHHAS Boja. ONTHUYECKas MIOTHOCTh KaXKJIOTO M3 PacTBOPOB
u3mepsiercs npu A =400 HM.

[TonydeHHbIe 3HaYEHNUS ONTUYECKON TUIOTHOCTH BHOCST B TaOJHILY.

Ne xon6b1 0 1 2 3 4 5
O6bem NH4CI, cm’ 0 8,0 16,0 | 24,0 | 32,0 | 40,0
Konmuentparus pactBopa NH4Cl, | 0 0,04 | 008 |012 [0,16 | 0,2
MI/IM
Onrudeckas IIoTHOCTh, D -

Ne uccnemyemoro obpasia Nel Neo 2 Ne 3

OnTudeckast MIOTHOCTH D
HCCIIeyeMOoro o0pasiia BOJIbI
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I'pagynpoBouHBIH TpaduK CTPOST, OTKIAABIBAS HA OCH a0CIHCC BETUYMHY KOHIIEHTPALUU
MOHOB-aMMOHMS KaXJ0ro0 pacTBOpa, a IO OCH OpPAMHAT COOTBETCTBYIOLEE €My 3HAuYCHUE
ONTUYECKON MIOTHOCTH, U3MEPEHHON (POTOAIEKTPOKOIOPUMETPOM.

[Io rpagyupoBouyHOMY TpaduKy ONpENENSIIOT KOHUEHTPAIlMd  HOHOB-aMMOHHS
HCCIIETyeMbIX P00 BOJIbI, COOTBETCTBYIOIIUX JAHHOMY 3HAYEHHUIO ONTUYECKON MIIOTHOCTH.

[Tonmy4yeHHOE 3Ha4€HNME KOHLICHTPALA HOHOB-AMMOHMS BBIPAXaloT B mr/iv°,

JJABOPATOPHAS PABOTA Ne9
«Onpenenenue coaepKaHusi HITPUTHOTIO a30Ta B BOJIE a3POTEHKa»

MeTtoauyeckue ykazaHusl.

MeTtoauka npeqHa3HA4YCHA NI U3MEPEHHUsT MacCOBOM KOHIIEHTPALMU HUTPUT-HOHOB OT
0,02 10 0, 3 mr/am ° B mpo0ax MPHUPOIAHBIX U OUYUIIEHHBIX CTOYHBIX BOJA (OTOMETPUUYCCKUM
METOJIOM C MIPUMEHEHHEM peakTuBa [ prcca.

Tpunyun memooa.

OmnpeneneHrne OCHOBAHO Ha CIIOCOOHOCTH HHUTPHUTOB JIHA30THPOBATH CYIb()aHUIOBYIO
KHCIIOTY M Ha 00pa3oBaHUU KPacHO-(UOJIETOBOTO KpaCUTENs JUA30COCTUHEHUS O-
HadTUIaMUHOM. IHTEHCHBHOCTH OKPACKU IPOMOPIIMOHANIbHA KOHIIEHTPAIIMH HUTPUTOB.

Obopyoosanue: ¢orodnekrpokomopumerp KDOK-3, A = 520 HM, KIOBETHl C JIMHON
norJomaromero ciosd — 10 MM.

Xumuueckasn nocyoa: KonObl MepHbIC, BMECTUMOCTBIO 50 cM 3, IMUIIETKA BMECTUMOCTBIO 1,
2,5,10cm >,

Ilocmpoenue kanubpogounoeo epaguxa.

B mepable k0101 BMECTUMOCTBIO 50 cM 3 BHoCHT 0, 1,0; 2,0; 4,0; 8,0; 16; 20; 30 mn
CTaHIapTHOrO pabodero pactBopa Ne 2 | pa30aBisIFOT KaXIbIH pacTBOp JO METKHU
JUCTUJUTMPOBAHHOW BOAOHN U MepeMemnBaroT. [loaydaroT pacTBOpHI C KOHIIEHTpAIHe HUTPUTOB
0 (xomocroii pactBop); 0,02; 0,04; 0,08; 0,16; 0,32; 0,4; 0,6 Mr/am 3,

W3 mepHbIX KOO pacTBOPHI NEPETUBAIOT B KOHUYECKHE KOIObI. B Kak1yr0 KOHUYECKYIO
KOJIOY ¢ pacTBOPOM BHOCAT 10 2 MJI peakTuBa [ pucca u TmaTtensHo nepeMemmbaiot. Yepes 40
MUH OIpPENesIIOT ONTHUYECKYI0 TUIOTHOCTh MpU ANTUHE BOMHBI 520 HM, B KIOBETE€ C JUIMHOM
noromaroniero cios 10 mm. B kauecTBe pacTBopa CpaBHEHHS UCTIONIB3YIOT XOJIOCTOH PacTBOp.
JlaHHbBIE BHOCAT B TaOIUILy.

C, Mr/nm ° 0,02 0,04 0,08 0,16 0,32 0,4 0,6
A

IIpu mocTpoeHHu rpagydpoOBOYHOrO Tpaduka MO TOPU3OHTAIBHOW OCH OTKIIAJBIBAIOT
3HaYEHUE KOHIIEHTPAIMH, a 10 BEPTHUKAIbHOW — COOTBETCTBYIOIME UM 3HAUYEHUS ONTHYECKON
wioTHocTH. Crenyer yOenuThCs B TOM, YTO 3aBHCHUMOCTh KOHILIEHTPALMM OT ONTHYECKOMN
IUTOTHOCTH — JINHEHHAS.

Buvinonnenue uzmepenuii.

B MepHyr0 K0510y BMECTUMOCTBIO 50 cM® HATHBAIOT npoOy aHanu3zupyemoit Bojbl. [Ipo0y
NEPeIMBalOT B KOHMYECKYIO KOJIOY Ui MPOBEIEHUS aHaiM3a U J00aBISIOT 2 CM ~ peakTHBa
I'pucca. BoigepxuBaior 40 MUHYT M ONpPEENSIIOT ONTHYECKYIO MJIOTHOCTH MpoObl. Pesynprar
OIpeJIeNIeHUs] HaXOAT K00 M0 rPaIyupOBOYHOMY I'paduKy.

JIABOPATOPHAS PABOTA Nel0
«OrnpeneneHue coaepKaHusi HATPATHOTO a30Ta B BOJIE a3POTEHKA»

Meroaun4yeckue ykazaHus.
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Llens pabomwvr — ompeneneHue COAEpKaHUs HUTPAT-UOHOB B MpoOe MPUPOAHOM
(OYHIIEHHOM CTOYHOI) BOJIBI.

Metoauka npeHa3HaueHa JUisl BBIMOJTHEHNU U3MEPEHUN KOHIIEHTPAIlMi HUTPAT-HOHOB OT
0,1 - 10 mr/zv ® B IPHPOAHBIX M OYHIEHHBIX CTOYHBIX BOJAX (OTOMETPHIECKAM METOIOM.

Ipunyun memooa.

Meron OCHOBaH Ha B3aUMOJCHCTBUM HHUTPAaT-UOHOB C CAJIULUIOBOM KHUCIOTOH B
CEpHOKHUCIION cpefie ¢ 00pa3oBaHUEM CMECH

3-HUTPOCATULMIOBOH U S-HUTPOCATUIIIIIOBON KUCIIOT, COJIM KOTOPBIX B IIEJIOYHOM cpesie
OKpAIIIEHBI B JKEJTHIN LBET.

Obopyodosanue: hortosnexrpokoropumerp KDK-3, KIOBETHI ¢ TOMIIHUHOMN MOTIOMIAIOIETO
caos - 30 MM, OaHs BoAsHAS.

Xumuueckas nocyoa: 4aliku BbIapHbie (GapdopoBbie; MPOOUPKU KOJIOPUMETPUUECKHUE,
BMecTUMOCTBIO 10 CM3; KOJIOBI MEpHBIE BMECTUMOCTBIO 50, CM”; MUIETKU BMECTUMOCTHBIO 1, 2, 5,
10 em *.

Ilocmpoenue kanubpogounoeo epaghuxa.

B 8 HymepoBaHHBIX TPOOHPOK BMECTUMOCTHIO 10 cM® OTOHpAIOT MOCIEIOBATEIBHO
munerkoi 0,0, 0,1; 0,5; 1,0; 2,0; 4,0; 6,0; 10,0 oM’ pabodero pacTBOpa Kajaus a30THOKHCIIOTO
A noBoxAT 00beM go 10 e’ (10,0 9,9; 9,5; 9,0; 8,0; 6,0; 4,0 CM3) JTUCTUJUTHPOBAHHON BOJIOM.
Copep:xaHne HUTPAT-UOHOB B pacTBOpax cooTBeTcTBeHHO paBHO 0,0 (xomocroii pactop), 0,1;
0,5; 1,0; 2,0; 4,0; 6,0; 10,0 mr/nm’,

PacTBOpbI U3 MPOOUPOK MEPEHOCAT B BhIMapUTENbHbIE (ap(opoBbie YalIKH, 100aBISIOT
mo 1 em® 0,5%-Horo pacTBopa CalHIHIATA HATPUS M BBIIAPUBAIOT HA BOISHON GaHe IOCYyXa.
[Tocne oxnaxaeHus cyxoi octatok B (haphopoBoii yaiike cMayuBaior 1 cM® KOHIIGHTPUPOBAHHO
CEPHOM KHCIIOTHI M OCTABISIOT Ha 10 MUHYT. 3aTeM cofiepnMoe Jarky pasdasisior 15 - 20 cm®
JUCTUJUTMPOBAHHOW BOJIBI M IEPEHOCAT KOJIMYECTBEHHO B MEPHYIO KOJIOY BMECTUMOCTHIO S50 oM’
OoOMBIBasi CTCHKH YalllK¥ JUCTULTUPOBAHHOW BOAOW. B Kaxmyro koyil0y NpuimMBarOT 1mo 7 em®
pacTBopa THUAPOOKHUCH HATPUS M OXJAXAAIOT KOJOYy B XOJOAHOW Boje. JloBOIAT A0 METKHU
JTUCTUJUTUPOBAHHON BOJOW M MOJYYSHHBIH OKpAIICHHBIN PacTBOP cpa3zy (GOTOMETPHUPYIOT MPH A
= 410 M B kroBetax ¢ toimmHou cnost 30 MM. B kadecTBe pacTBOpa CpaBHEHHUS HCIOJIB3YIOT
X0JI0CTOH pacTBOp. JlaHHBIE BHOCAT B Ta0nuiry 1.

Tabmuna 1.
C,mr/mm® | 0,1 0,5 1,0 2,0 40 .0 10,0

A

Ilocmpoenue epadyupoeounozo epaghuxa.

I'pamynpoBoOUHBI rpaduK CTPOST B KOOPJUHATAX: ONTUYECKAS IJIOTHOCTh — COJIEPKAHNE
HUTpPAT-UOHOB B mpole. Cneayer yOeauThCS B TOM, YTO 3aBUCHUMOCTb KOHIIEHTPALUU OT
ONTUYECKON INIOTHOCTH — JINHEWHAS.

PaccuuthiBatoT no rpaduky kospduiueHt daxropusauuu F, nis uyero mo rpaduxy
cHuMatoT 3HayeHune C i cpeqHei JacTu rpaduka U COOTBETCTBYIOUIYIO STOW KOHIICHTPALUH
OINITUYECKYIO MJIOTHOCTB /].

F=_
/g
Eciu ipu mocTpoeHHH TpaynpoBOYHOTO Tpadka OyIeT YCTaHOBIEHO, YTO 3aBUCHMOCTD
C ot /[ ue nuneiHasi, kodpduuueHT dakropuzanuu F onpenensars He cienyer. OnpenencHue
KOHIIEHTPAIIUU TIPU STOM IIPOBOJIAT IO TPaQUKYy.
Bvinonnenue usmepenul.
Jiis ananm3a uenoib3yrot GuisTpar. [pody oosemom 10 oM’ 00pabaThIBAIOT TaK XKe, KaKk
ormucano B «[locTpoennn kanubpoBoyHOTO rpaduka.
Obpabomka pe3y1bmamos usmepeHull.
Cozeprkanue HUTpatT-HoHOB (X), Mr/am ° BermcIsIOT IO GopMmyite:

18



X=C1000/V
rae C — conepikaHne HUTPAT-MOHOB, HAWIEHHOE IO KaTHOPOBOYHOMY TpaduKy, MT;
V — 00beM npoObI, B3ATOM IJIs aHATN3a, CM 3

JIABOPATOPHAS PABOTA Nell
«Onpenenenue cogepxanus GocharoB B BoJE ad3pOTEHKA»

MeToanuyeckue yKazaHHsl.

®ocdop — BakHEHIINI OMOTEHHBIN AJIEMEHT, Yalle BCETrO JIMMUTHPYIOIIUN pa3BUTHE
MPOAYKTUBHOCTH BojoeMoB. [loatomy mocrymienue n30ObiTKa coemuHeHuid Gocdopa B BUie
MUHEpAIBHBIX yIOOpeHHH C MOBEPXHOCTHBIM CTOKOM € Tojed (¢ 1 ra opomaembIX 3eMelnb
BeiHocuTes 0,4 — 0,6 kr pocopa), co crokamu ¢ pepm (0,01 — 0,05 kr/cyT Ha 0HO KHBOTHOE), C
HEJI00YHIIICHHBIMH WJIM HEOUHUIIIEHHBIMU ObITOBBIMH cTOYHBbIME Bogamu (0,003 — 0,006 kr/cyT Ha
OJTHOTO KHTEJNS), & TAKKE C HEKOTOPBIMH MTPOU3BOJICTBEHHBIMH CTOKAMH MPHBOIHUT K PE3KOMY
HEKOHTPOJIMPYEMOMY TPUPOCTY PACTUTEIBHONM OMOMAacchl BOJHOTO 00BEKTa (OCOOEHHO B
HETMPOTOYHBIX U MaJIONIPOTOYHBIX BoJOeMax). [IpoucxoauT nu3MeHeHne TPOPUIECKOro craryca
BOJIOEMa, CONPOBOXKIAIOIIEECS NEPECTPOMKONW BCErO BOJHOTO cOoOOmecTBa M BeAyllee K
peo0J1alaHii0 THIUJIOCTHBIX MPOIeccoB ( K BO3PACTAHUIO MYTHOCTH, COJICHOCTH, KOHIICHTPAIIUH
OakTepuii).

OnvH 13 BEpOSTHBIX ACTIIEKTOB MPOIECCa IBTPOPUKAIIIH — POCT CHHE3EIICHBIX BOJIOPOCIIEH
(unanobaxTepuil), MHOTHE U3 KOTOPBIX TOKCUYHBI. Bhlensemble 3TUMU OakTepUsMU BELIECTBA
OTHOCATCS K Tpymme (ochop- u CepocoAepKalIUX OPraHUYECKUX COCIUHCHUH — HEPBHO-
NapaTuTUYECKUX s70B. [leificTBUE TOKCHHOB CHHE3EIIEHBIX BOJOPOCIEH MOXET MPOSIBISATHCS B
BO3HUKHOBEHUH JIEPMATO30B, JKEIYJIOYHO-KHUIICYHBIX 3a00JIeBaHUi, a B OCOOCHHO TSIKENBIX
Cllydasix — Py N0 aHuu OO0JIBIION MacChl BOJOPOCIIEH BHYTPb OpraHU3Ma — MOXKET Pa3BUTHCS
napaJimy.

Docgop opeanuueckuii. TIpupoiHBIE COSAUHEHUSI OPraHUYECKOro Gocdopa MoCTymnarT
B BOJHBIE OOBEKTHI B PE3yJbTaTe IMPOLECCOB >KU3HEICATEILHOCTH W TOCMEPTHOTO pacraja
BOJIHBIX OPraHM3MOB, OOMEHa C JIOHHBIMHM OTJIOXXEHUSMHU M HMPUCYTCTBYIOT B MOBEPXHOCTHBIX
BOJIaX B PACTBOPEHHOM, B3BEIIEHHOM M KOJUTOMTHOM COCTOSTHUH.

Dochop munepanbHulil — TOCTYNAET B IPUPOIHBIC BOABI B PE3YJIbTAaTe BBIBETPUBAHUS U
pacTBOpeHHs MOPOJ, coaepkaiux oprodocdarbl (anaTUTHl U GochHOPUTHI) U MOCTYIICHUS C
MOBEPXHOCTU BoOJ0cOOpa B BHUAE OpPTO-, MeTa-, NHpo- M mnoiudochar-uoHoB (ynodpeHwus,
CHHTETHYECKHE MOIOIIME CPE/ICTBA U T.I1.), & TAK)KE 00pa3yroTCs Py OMOJIOTHUECKON IECTPYKIIHA
OCTaTKOB JKUBOTHBIX M PAaCTUTENIbHBIX OpraHu3MoB. M30bITOuHOE copepkanue GpochaToB B BOJE
MOJKET OBITh OTPAKEHHUEM IPUCYTCTBHSI B BOJHOM OOBEKTE NMPUMeEcei y100peH A, KOMITOHEHTOB
X03sICTBEHHO-OBITOBBIX CTOYHBIX BOJI, pazjararomiencss 0nomMacchl.

OcHoBHO# (hopMoii Heopranudeckoro gocdopa npu 3HaueHusx pH Bogoema Oosblie 6,5
sBisierest mon HPO,Z (oxomo 90 %). B xucnbeix Bogax Heopranuueckuit pochop npucyrcTByet
npoumyiiecTBeHHO B Bujae HoPOgs™.

Konyenmpayusa gocghamos 6 npupoonsix 600ax oOblYHO OUeHb Mana — comvle, peoKo
oecsmule 001U MULTUSPAMMO8 (pocghopa 6 1 o’ 6 3A2PAZHEHHBIX 800AX OHA MONCEM OOCMUAMb
HECKOIbKUX MULTUZPAMMOG 6 1 OM”.

Iloozemuvie 8ooa codepacam obviuHo He 6onee 100 mK2/om® gocghamos; ucknrouerue
cocmassaom 00bl 8 paloOHAxX 3anre2anusi pocghopcodepircaujux nopoo.

Copepxanne coequHeHH hochopa MoaBEpIKEHO 3HAYUTENLHBIM CE30HHBIM KOJICOAHUSIM,
MOCKOJIBKY OHO 3aBHCHT OT COOTHOIIEHHWS HMHTEHCHBHOCTH MPOIIECCOB (OTOCHHTE3a U
OMOXMMHUYECKOT0 OKHCIICHUS! OPraHUYECKUX BellecTB. MUHHUMAaNbHbIE KOHIIEHTpauuu GochaToB
B TIOBEPXHOCTHBIX BOJ[aX HAOIFOMAIOTCS OOBIYHO BECHOW W JIETOM, MAKCHMAJIBHBIE — OCEHBIO H
3UMOM, B MOPCKHX BOJIaX — COOTBETCTBEHHO BECHOW M OCEHbIO, JeToM M 3uMoi. OOriee
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TOKCHYECcKoe JeiicTBre comneil HocopHOi KUCIOTH BO3MOYKHO JIUII MPH BEChbMa BBICOKHX J103aX
1 YaIle BCero 00yCIOBICHO MPUMECIMH TOpa.

B memoouke oyenxu sxonocuueckol cumyayuu peKoMeH008aH HOPMAMUE COOEPHCAHUS
pacmeopumvix pocdamos & 6ode — 50 mre/om’.

Honugpocpamur.  TlomudochaTrel MOXKHO ONMHUCATH  CICAYIONIUMUA  XHUMHYECKUMU
bopmynamu:

Men(PO?,)n, M€n+2PnO3n+1, MenHZPnO3n+]_.

[Tonudocdatel npUMEHSIOTCS i yMATYEHHUs] BOJABI, OOE3KUPUBAHUS BOJIOKHA, KaK
KOMITOHCHT CTHUPATBHBIX MOPOIIKOB M MbLIA, HHTHOUTOP KOPPO3MH, KATaau3aTop B IUIIECBOI
MIPOMBIIIEHHOCTH.

[Momudocharsr  ManoTokcnunbl. TokcuuHocTh  monudochaToB  OOBACHSIETCA  UX
CIOCOOHOCTBIO K 00pa30BaHUI0 KOMIUIEKCOB C OMOJOTHYECKH Ba)XKHBIMU HOHAMHU, OCOOEHHO C
KaJIbLIUEM.

Yemanoesnennoe odonycmumoe ocmamounoe Konuwecmeo noaugpocgpamos 8 6ooe
XO3ACMBEHHO-NUMbEBO20 HASHAYEHUs cocmasisem 3,5 me/om® (numumupyiowuii nokazamens
8PEOHOCIU — OP2AHONeNMUYECKULL).

Buvinonnenue usmepenui.

K 50 mn mpoOsl uccneayeMoil Boabl mpubasisaoT 1 mi monubaaTa aMMOHHMS, depes3 5
MUHYT J00aBISAIOT 4 Karumm pacTBopa ojioBa. Uepes 15 MUHYT H3MEPSIOT ONTUYECKYIO TNIOTHOCTD
IIOJIyYEHHOT0 PACTBOpA MpHU JUIMHE BOJHBI 690 HM MO OTHOLIEHHIO K XOJIOCTOMY pPacTBODY.
X0JI0CTOM pacTBOp FOTOBUTCS HA JUCTHIUIMPOBAHHON BOJAE C JOOABICHUEM COOTBETCTBYIOIIUX
PEaKTHUBOB.

Coxneprkanue GpochaT-HOHOB B MI/IM° HAXOJAT 10 rpagyrupoOBOYHOMY IpaduKy.

Ilocmpoenue epadyupoeounozo epaghuxa.

J1j1g MOCTpOoeHUs TPagyupOBOYHOIO rpaduika B MEpHBIX Koja6ax o0beMoM 50 Ml rOTOBAT
00pasIsl 715 TPATyUPOBKHU C MAaCCOBOM KoHIIeHTparuei pocdar-uonos ot 0,5 10 1,0 mr/am°. Jist
3TOr0 UCHOJB3YIOT pabouuii pacTBOp ¢ KoHueHTpauued docdaroB 0,01 mr B 1 Mummuiaurpe.
CocraB 1 KOTUYECTBO 00Pa310B ISl TPAAYUPOBKU MPUBEICHBI B TA0JIHIIE.

No k005! 0 1 2 3 4 5 6
O0BeM pabovero pacTBopa, Mil 0 2,5 3,0 3,5 4.0 45 50
Konnenrpanus gpocdaror B rpagyupoBou- | 0 05 |06 0,7 0,8 0,9 1,0
HBIX PAaCTBOPAx, MI/JI

J1, onTuveckasi TNIOTHOCTh PacTBOpa

Hcnonb3yst MoJTydeHHbIE 3HAYCHHSI, CTPOST TPalyHPOBOYHBIA IpaduK: MO0 OCH OPJHHAT
OTKJIAJBIBAIOT 3HAYEHHUE ONTHUYECKOH TIIOTHOCTH, MO OCH a0CIUCC — BENTUYHHY KOHIICHTpPAIIUU
oOpasia, Mr/.

Oopabomka pe3yibmamos usmepenuil.

Copepxanue ochar-nHoHOB (MF/I[M3) PacCUUTHIBAIOT O hopMyIIe:

Y= C-50 ’
%
rie C — koHueHTparys pocdar-HoHOB, HaliEHHAs 110 IPALyHpPOBOYHOMY TpaduKy, MI/ cM°,
50 — 06Bem, 1o koToporo ObLTa pa3zdaBieHa mpoda,
V — 00beM nipoOBI, B3SATHIN IJIs1 aHAIN3a, oM’

JIABOPATOPHAS PABOTA Nel2
«Omnpenenenue BIIK B Boge aspoTeHka

MeTogmqecmle YKa3aHusl.
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Meton ucnonb3yercs Uisl ONPENENIeHNsT pacTBOPEHHOro kuciaoponaa u pacuera BIIK B
MTOBEPXHOCTHBIX U HOPMATUBHO-OUNIIEHHBIX BOJAX.

PacTBOpeHHBIN KHMCIOpPOA B MOBEPXHOCTHBIX BOJAX HaxoAMTCsS B Buae Mojekyn Oo.
PacTBOprMOCTh €ro pacTer ¢ TOHH)KEHHEM TEeMIIepaTypbl, POCTOM MHUHEpalIu3allUud U
MOBBILLIEHUEM JIaBJICHMUSL.

Ilpunyun memooa.

OmnpeneneHue KUCIOPOAa OCHOBAHO HA PEAKIIUU PACTBOPEHHOI'O KUCIOPOAA C
ruapokcuaom Mapranma (I1) B menounoii cpene. ['mapoxcu Mmaprania, KOJIMYECTBEHHO
CBSI3bIBast PACTBOPEHHBIN B BOJIE KHCIOPO/, MEPEXOAUT B HEPACTBOPUMOE COCTMHEHUE
YeTHIPEXBAJICHTHOIO MapraHiia KOPUYHEBOTO IIBETA.

[Ipu moaxucieHnn pacTBOpa B MPUCYTCTBHM M30BITKA Hoauaa Kaiaus oOpasyercs o,
KOJIMYECTBO KOTOPOTO AKBHBAJIECHTHO COICP)KAHHIO PACTBOPEHHOI'O KHCIOPOAA U YUUTHIBACTCS
TUTPOBAHHEM PACTBOPOM THOCYIIb(haTa:

Mn? +20H = Mn (OH)2 (6ensui);

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

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

J3 4+ 2503 =37 + S4062.

Obopyoosanue: Becvl ananumuyeckue, wmamue 0Jisi MUmpo8aHusl.

Xumuueckasi nocyda: TInmeTkn BMecTHMOCTBIO 10 M, KONGH MEpHBIC BMECTHMOCTBIO
100, 500, 1000 CM3, HUTUHAPBL MepHble BMectumocthio 10, 50, 100, 500 CM3, OropeTKu
BMECTHMOCTb 25 cM°, KHUCJIOPOJHBIE CKJISHKH BMecTuMocThio 100 — 200 eM® ¢ MIPUTEPTHIMU
poOKaMH TOYHO OIPEEIEHHOTO 00beMa.

Onpeodenenue mouHo2o 00vema KUCIOPOOHBIX CKISAHOK (Kanubposauie).

YroObl onpenenuts 00beM CKISTHKHU JUIs (PUKCAIIMU KUCIOPOJIa, €€ MOIOT, BHICYIIMBAIOT,
B3BEIIMBAIOT BMECTE C MPOOKON HAa TEXHUYECKUX Becax ¢ TOYHOCTh A0 0,01 r. 3areM HanmoJIHSIOT
CKJISTHKY AUCTUJUIMPOBAHHOMN BOJIOM 10 KpPaeB M 3aKpPbIBAIOT CTEKJIIHHOM MTPOOKOI Tak, 4TOOBI O]
MPOOKOI HE OCTaBAJIOCHh MY3BIPHKOB BO3ayXa. OOTUPAIOT CKISHKY JAOCYyXa U CHOBA B3BELINBAIOT
¢ toyHocteio 70 0,01 r. PasHocTh Macc naer maccy BOJbI B 00bEME CKIISIHKH, KOTOPYIO JJIs
nepeBoia Ha 00bEeM CleyeT pa3esiuTh pU TeMiepaType Bojabl 15 %C 1a 0,998, npu 20 " C —Ha
0,997 1 ipu 25 ° C Ha 0,998.

Onpeoenerue mouHol KOHYeHMpayuy CMaHOapmHoO20 pacmeopa muocyibphama Hampus.

B kon0y mist tutpoBanus BHOCAT 80 - 90 cm 3 TUCTHIUTHPOBaHHOW Boabl, 10 cMm 3
CTaHJapTHOIO pacTBOpa Ouxpomata Kaius, 100aBistoT 1 r cyxoro K7 u 10 cm 3 pacTBopa cepHOu
KHCJIOTHL. PacTBOp mepeMenmBaroT, BBIICPKUBAIOT 5 MUH B TEMHOM MECTE W TUTPYIOT MPOOY
Jpacteopom THOCYNb(aTa HATPUSL 10 MOSIBIIEHUS c1a00 JKeJITOH OKpacku. 3aTteM 100aBistoT 1 cm

pacTBopa Kpaxmaia i IpoJI0JHKAI0T TUTPOBAHKE 10 MCUE3HOBEHHUS cHHEH okpacku. [loBropsitoT
THTPOBAHHUE U, ECITH PACXOXK/ICHHE MEK/Iy BETHIHHAMH 00BEMOB THTpaHTa He Goree 0,05 cm 2,
To4HyIO KOHIIEHTPAIMIO PacTBOpa THOCYNIb(haTa HaTpUs HAXOIAT 10 popmyre:
Co= Co*Vo,
V.,

rae C, —KOHIIEHTpaIus pacTBOpa THOCYyJb(dara HATpuUs, Monb/IM° sxBuBaeHTa; Co —
KOHIIGHTpaLlUsl pacTBopa OMXpoMmaTa Kajus, MOJb/AM~ SKBUBaneHTa; V, — oO0beM pacTBOpa
THOCYITh(haTa HATPHS, TIOLUIEIIINHA HA THTPOBAHHE, CM

V) — 06beM pacTBOpa GHXPOMATA KayHs, B3STIHA JUIsi THTPOBAHHS, CM-.

Tlopsook npogedenus pabomai.

Ilepen otGopom mpoObl Ui ONpeAeieHUsT PACTBOPEHHOI'O KHUCIOPOJA KHUCIOPOIHYIO
CKJIIHKY TIPEJBAPUTEIBHO OIOJACKMBAKOT M 3aT€M HAMOJHAKT ucciaeayeMod Bojou. [locne
3aIOJIHEHUS CKIITHKY JI0 TOPJIBIIIKA €€ HAMOJHEHNE MPOI0JKAIOT JI0 TEX MOp, OKa He BBIILETCS
npuGmmsutensro 100 cmM® BOJIBL, T.e. OKA HE BEITECHUTCS BOJIA, COMPHKACABIIASCS C BO3LYXOM,
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HaXoAAIMMcs B cKIsiHKe. CKIITHKA JJOJKHA OBITH 3alI0IHEHA TPOo0O0ii 10 KpaeB U HE UMETh BHYTPHU
— 10/ TPOOKOM M HA CTEHKaX - My3bIPHKOB BO3/1yXa.

B CKIISHKY, 3aII0THEHHYIO POGOiT BOIBL, BBOIST OTAENBHBIME THIETKaMHi 1cM® pacTBopa
cynbdara mapranina (Ipu BMECTUMOCTH CKISIHKH 10 150 em®) u 1 em® menounoro pactBopa
Woauma Kaiaus (Ipy BMECTUMOCTH CKIISTHKH JI0 1500M3). [TuneTkn morpy»arT KaXablid pa3 10
IIOJIOBUHBI CKJISHKM M 110 MEpE BbUIMBAHMS pPacTBOpa IOJHHMMAIOT BBEPX. 3aTeM OBICTPO
3aKpBIBAIOT CKIISIHKY CTEKJISHHOM NpoOKoW TakuM oOpa3oM, 4TOObI B HEHl HE OCTaBajoCh
IIy3bIPHKOB BO3/lyXa U COAECPHKUMOE TIIATEIBHO IEPEMEIINBALOT.

CkJsHKY ¢ 3a()MKCUPOBAHHBIMU NTPOOAMU MOMEILAIOT B TEMHOE MECTO JJIsl OTCTauBaHMs
(ae menee 10 MuHYT U HE OoJiee 24 4acoB).

Ilocne Toro, xak OTCTOSIBIIMICS OcCaJoK OylneT 3aHMMaThb MEHEE I1OJIOBHUHBI BBICOTHI
CKJISTHKH, K Ipo0e IPHIMBAIOT SCM° PacTBOPA CEPHOMN KHCIOTHI, TIOrPYsKasi IPH STOM ITHIIETKY JI0
ocazka (He B3My4YMBaTh) U MEJUIEHHO MOJHUMAs €€ BBEpX II0 Mepe ONOpPOKHEHMsI. BriTecHeHne
13 CKJISHKM YacTH MTPO3PavyHOM KUJIKOCTH JIJIsl aHAJIM3a 3HAUEHUS HE NMEeT.

CKIIIHKY 3aKpbIBalOT MPOOKOW M COJEPKMMOE TUIATENBHO INepeMelinBaiT. OTouparor
50cm® pactBopa (MuIeTKy npeaBapUTENbHO OMOJIACKUBAIOT 3TUM PACTBOPOM), IIEPEHOCAT €ro B
KOHMYECKYIO KOJIOY JUIsi TATPOBAHHS BMECTHMOCTBIO 250 cM°. PacTBOp THTPYIOT CTAHIAPTHBIM
pacTBOpoM Tuocyib(haTa HaTpus (eciau MpeanosaraeTcs, YTo CoAepKaHue KUCIopoaa MeHee 3
MI/IM” — U3 MUKPOOIOPETKH) JI0 TE€X MOp, [T0KA OH HE CTAHET CBETIIO-XKEITHIM. 3aTeM PUOaBIIAIOT
1 cM® CBEXEMPHTOTOBICHHOTO PACTBOPA KPAXMAJIa H IPOIOIIKAIOT THTPOBAHHE 0 HCUCIHOBEHHS
CHHEN OKPAaCKH.

Obpabomka pe3y1bmamos usmepeHul.

Cozepxanue pactBoperHoro kuciopona (C x ) B Mr/aM 3 onpeensror mno gpopmyie:
Cre 8,0-C, -V, -V -1000
50-(V-V, )

rie Cr - MONApHAs KOHIEHTPAIWs PACTBOPAa THOCYIb(hATa HATPHS, MOJIB/IM
9KBHMBAJIEHTA, V7 - 00bEM pacTBOpa THOCYJIb(aTa HATPHsl, MOMIEAIINI Ha TUTPOBAHUE, oM, V-
BMECTHMOCTb KHCJIOPOAHON CKJISHKH, cM°; Vi - cymMMapHbBIH 00BEM pacTBOpOB Cyibdara
MapraHua 1 oauaa Kanus, 100aBJICHHBIX B CKIISIHKY MPpHU (PUKCALIUK PACTBOPEHHOI'O KHCIOPO/a,
cm’; 8,0 - Macca MMJUTUTpaM-3KBUBAJICHTA KUCIIOPO/Ia, MT.

Pacuer BIIK npousBoauTcs Mo pa3HOCTH COAECPIKAHUS PaCTBOPEHHOTO KUCIOPOa B I€Hb
otOopa npod v HA 5 U 7 AEHb.

JJABOPATOPHAS PABOTA Nel3
«Onpenenenune XIIK B Boze a3poTeHKa»

Meroaun4yeckue ykazaHus.

CyIHOCTh _MeToAa 3akiroyaercs B 00paboTke mpoObI BOJBI CEPHOM KHCIOTOM U
OuXpomMaToM Kaius INpU 3aJaHHOM TemIepaType B HPUCYTCTBUHM Cyibdara cepeOpa —
Karaigu3aTtopa okucieHus, U cyiabdara pryru (II), ucnmonszyemoro ansi CHMXKEHUS BIMSHUSA
XJIopu0B, U onpeneneHuu 3HaueHud XIIK B 3amaHHOM nManasoHe KOHLEHTpAUUil IIyTEM
U3MEpPEHUs] ONTUYECKOM IUIOTHOCTH HCCIIELYEMOIO pacTBOpa MpU 3aJlaHHOM 3HAYEHUM JJIMHBI
BOJIHBI C MCIOJIb30BaHUEM T'PaAyMPOBOYHON 3aBUCHUMOCTH ONTHYECKOM IUIOTHOCTH PacTBOpa OT
3Hauenus XIIK.

3nauenns XIIK B guamazone or 10 10 160 MrO/M° BKIIOUHTENHEHO ONPENENAIOT IIyTEM
M3MEpEHUs ONTUYECKON TIIOTHOCTH PacTBOpa MpH JUTHHE BOIHBI (440 + 20) HM.

3nauenns XIIK B guamazone or 80 10 800 MrO/M° BKIIOUHTENHHO ONPENENAIOT IIyTEM
M3MEpEeHUs ONTUYECKON IUIOTHOCTH pacTBOpa MpH JuirHe BOIHBI (600 + 20) HM.

3nauenns XIIK B amamasone or 80 1o 160 mMrO/aM° BKIIOYHTEIBHO JIOIIYCKAeTCs
OTIpeeNsATh KaK MpH JiauHe BOIHbI (440 + 20) HM, Tak u npu AyinHe BosHbI (600 + 20) HM.
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CpeacrTBa usmMepeHHuii, BcmoMorarejibHoe 000py/10BaHNe, peaKTHBbI, MATePHAJIbI

doTomeTp, criekTpodoToMeTp WK GOTOMETPHUUECKUI aHATM3ATOP (Jajiee — aHaIU3aTop),
CHaO)XEHHBI aJanTepoM AJIsi U3MEPEHH ONTHYECKON IJIOTHOCTH BOJbI U BOJHBIX PacTBOPOB,
HEMOCPECTBEHHO HAXOSAIMXCS B PEAaKIIMOHHBIX COCY/ax, B AuanazoHe JuyimH BoiH oT 400 1o 700
HM.

Peaknmonnsie cocyabl M3 TEPMOCTOMKOro cTekyia (MpoOUpPKH C 3aBUHYMBAIOIIMMUCS
KPBILIKAMH BMeCTUMOCTBIO 0T 10 10 15 cM®), mpennasHaueHHble Ui 06pabOTKH mpob BOIBI U
M3MEPEeHUI ONTHYECKON TUIOTHOCTU BOJIBI M BOJHBIX PACTBOPOB.

HarpeBatenbnbiii  OJ0K  (TEpMOpEaKTOp), MpeJHA3HAYEHHBIH IS  HarpeBaHUA
PEaKIMOHHBIX  COCYJOB, OOCCIEUMBAIOIIMN MOAJCpKAHUE TEMIEpaTypbl  COJIEPKUMOTO
peaknroHHbBIX cocynoB (150 + 5) °C.

[lepememmBaromiee yCTpOMCTBO, HAmpuUMep MarHuTHAas MeIIaiKa, AKCHKAToOp WU
yIbTPa3ByKOBasi BaHHA.

Becwl nabopatopHsbie, KoJ10ObI MepHBIE BMecTUMOCTRI0 25,50,1000 oM’ IUAJTUHAPHI MEPHBIC,
CTaKaHbl XUMHYECKHUE TEPMOCTOHKHE BMecTuMOcThio 1000 cM®, [UIeTKH rpaayupoBaHHbie ; Bona
muctwinpoBanHas. Kucnora cepnas. Cynsdar prytu (II). Cynbdar cepebpa. Kanuii
JIBYXpPOMOBOKUCIBIHN (Ouxpomar kanusi). bymara guibrpoBanpHas 1abopaTopHasi.

IHopsinok npoBeneHus U3MepPeHM i

OAHOBPEMEHHO AaHATU3UPYIOT HE MEHee JBYX aJIMKBOTHBIX MOPIUI HPOOBI BOJBI
(mapayenbabie PoObI). OOBEM OTOMpacMOl ATUKBOTHOW TOPIUH MPOOBI BOIBI — 2 e’
JlomyckaeTcs yBennueHue oobema npoOsl BObI 10 4 o,

3aroTHIOT PEaKIIMOHHBIE COCYIBI PEar€HTOM.

[IpoBoAsT BU3yalbHBIH OCMOTP PEAKIHMOHHBIX COCYIAOB M UX coaepxkumoro. Ilpu
OOHapyKEHUH B COCYZE TPELIMH, TOBPEKACHUH JTI000T0 THUIIA WM IPU3HAKOB 3€JICHONH OKPaCcKH
pacTBopa, peaKlMOHHBINA COCY HE UCTIOIb3YIOT.

Bxuttouaror HarpeBaTenbHbIN 070K, HarpeBaroT ero A0 150 °C u BBIIEP)KUBAIOT MPH ITOH
Temrneparype He Menee 10 MuH.

CHUMAIOT KpBIIIKY C PEAKIIMOHHOTO COCY/Aa M Cpa3y K€ BHOCAT B HETrO J03aTOPOM HITU
MEPHOW THIIETKOW TMpoOy BOABI, MpPH HEOOXOJMMOCTH MPEIBAPUTEIBHO  TIIATEIHHO
NIEPEMELLIaHHOMN.

Ha peakunoHHBIM COCyA TUIOTHO HABHHYMBAIOT KPBIIIKY W IEPEMENIMBAIOT €Tro
COJIEpKMMOE, OCTOPO’KHO IMEPEeBOpAauMBas HECKOJBKO pa3. BBITHPAIOT BHEIIHIOI MOBEPXHOCTh
PEaKIMOHHOTO cocyna (uiIbTpoBadbHON Oymaroi. [lomemaroT peakuMOHHBIH COCyd B
HarpeBaTelbHbIN 0JIOK M BbiepkuBatoT B Teuenue (120 + 10) MuH.

OcTOpoXHO, HATIPUMEP CIEIHATFHBIMU 3aXBaTaMH, BEIHIMAIOT PEaKIIMOHHBIE COCYIbI U3
HarpeBaTelbHOT0 0JIOKA U OXJIAXKJAI0T IPU KOMHATHOM TeMIepaType /10 TeMIepaTypbl HE BbIIIE
60 °C. IlepeMemnBaOT COAEPKUMOE, TIEPEBOPAYNBAS PEAKIIMOHHBIE COCY/Ibl. 3aTeM OXJIaXkIa0T
pEaKIMOHHBIE COCYIbl J0 KOMHAaTHOM Temmeparypbl. PeakunoHHBIE COCyIbl, B KOTOPBIX
MPOU30IUIO BU3YaJbHO 3aMETHOE yMEHBIIEHHE O0bEeMa COJCPKHMOTO, ISl M3MEpeHHH He
UCHOJb3YIOT. AHAINU3 MPOOBI BOJBI B 3TOM CIydae MOBTOPSIOT.

Ecnu pacTBOp mocnie OxJaxaeHUs Mpo3pauyeH, TO H3MEPSIOT ONTHYECKYIO IJIOTHOCTh
poObI BOAIBI ITpH paboueit anuHe BosHbI 440 HM, HCHOIB3Ys peareHT, win npu 600 HM, ucnoab3ys
peareHr.

Ecnu pactBop MyTHBIH, TO €My JalOT OTCTOSTBCS, 3aTE€M H3MEPSAIOT €ro ONTHYECKYIO
TUTOTHOCTh KaK OIMUCAHO BhIIIe. Ecim mocie oTcTanBaHusl pacTBOpP OCTAETCSl MyTHBIM, TO aHAJIHN3
pOoObI BOJIBI TOBTOPSIIOT, IPEABAPUTENILHO pa30aBUB €€ TUCTUIUIMPOBAHHON BOJOM.

O0pabdoTka pe3yJbTATOB HU3MeEpeHUil

ITo 3Ha4YeHHIO0 ONTUYECKOH MIIOTHOCTH PAacTBOPA, IS KAKJOW aIMKBOTHOM MOPLUU MPOOHI
BO/IbI, HCIIOJIB3YS TPAyMPOBOYHYIO 3aBUCUMOCTD , onpenesstoT 3HaueHue XI1K.

Ecnu 3nauenne XIIK BBIXOAMT 3a mpenensbl AMana3oHa MOCTPOEHUS TI'PadyHpOBOYHOM
3aBUCUMOCTH, TO UCTIBITAHUSI TIOBTOPSIOT MO0 pa30aBMB MpoOy IUCTUIUTMPOBAHHON BOJOM, JINOO
UCTOJb3Ys peareHT A paboThl ¢ ApyruM auana3oHoM 3HaueHuit XIIK.
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Ecnu nmpo6a Boabl moaBsepraiach B Mpolecce U3MEpPeHU pa30aBIeHUIO, TO MOIYYEHHOE
3HayeHue XIIK ymHOka10T Ha K03 uIeHT pazoasieHus npoos! Bkl Kj, KOTOPHIN BRIYHCISAIOT
o gopmyne

v (1)

=_P
Kp Va’

rae Vp — o0beM mpoObl BOAIBI OCE pa3daBiieHuUs, CM3;
Va— 00beM aTMKBOTHOM MOPIIUHU TPOOBI BOJIBI 0 pa30aBieHUS, oM’
3a pe3yabTaT U3MEPEeHHs MPUHUMAIOT CpeIHeapru(PMeTHIecKoe 3HAUCHIE HE MEHEE JIBYX
napamuensueix onpeneneHuii XI1K mpoOsr BoabrX, MrO/mm®, IIPY BBIIIOJHEHUH YCIIOBUS

Xmax — Xmin <0,01 X7, (2)
raie Xmax — MakcuMaiibHoe 3HaudeHue XIIK w3 AByX mNapaiieiabHbIX ONpEAeTICHUM ,

3.

mrO/om”;
Xmin — MHHEMa/IbHOE 3HaueHne XIIK 13 AByX mapaiuienbHbIX onpeaencHui , MrO/am’;
I— OTHOCUTEIFHOE 3HaYEHUE Tpeiesia MoBTopsieMocTH 1o Tabmure 1, %.

JIABOPATOPHAS PABOTA Nel4
«MopaenupoBanue OMOTUIATO (COPOIHS TSHKETBIX METAIIIIOB ))

MeTtoanuyeckue yKazaHHsl.

Hcnonp3oBanne OHMOMUIBTPOB SIBISIETCS HIMPOKO PACIPOCTPAHEHHOH TEXHOJOTHEH
OUYMCTKH BOJ, KAK B COCTaBE CUCTEMBI IOOYMCTKH I10CJIE OYUCTHBIX COOPYKEHUH, TaK U B KAYECTBE
CaMOCTOSITENIbHOW ~ (QUIIBTPYIOIIEH cUCTeMBbl. TeXHONOrHs TpeayCcMaTpuBaeT CO3JaHUE
HCKYCCTBEHHBIX BETJIAH/I0B, WM OHUOIIIATO, KOTOPBIE MPEJCTABIAIOT cO00M OJIOKM ¢ MOYBEHHO-
TPYHTOBOH CMECHI0O M BOAHBIMH pacTeHUsiMH. OHU yCTaHABIMBAIOTCS B NMPUOPEKHOW 30HE B
TOYKaX MOCTYIJIEHUS B BOJOEM IIOBEPXHOCTHOT'O CTOKA U OCYILECTBIISAIOT OUYUCTKY NOCTYHAIOLIEH
BOJBI. 3a CUET MOTEPU CKOPOCTH BOJHOTO MOTOKA B OCAJ0K BBINAJAIOT B3BELICHHBIEC YACTHIIbI, a
3a cyeT (WIBTPALUU Yepe3 IPYHTOBO-PACTUTEIbHBIN CIIOW, a Takxke Onarogaps MUKpPOOHOMY
COOOIIIECTBY U3 BOJIbI YAAJSIOTCS 3arpsS3HSIONINE BEIIECTBA U OMOT€HHBIE AJIEMEHTHI.

B 3apyOexHoii nuTepaType MOJOOHBIE KOHCTPYKIIMM HOCST Ha3BaHus «constructed
wetlands», B pyccKOM si3bIKe HET OOILENPUHATOrO SKBUBAJIEHTa 3TOMY TepMHUHY. B HayuyHOI
JUTEpaType BCTPEYAIOTCS TaKUe OIpeNeleHMs, Kak «Ouomiaato», «OHOMH)KEHEpPHbBIE
COOPYKEHHSI», «OMOJIOTHUECKUE» U «OO0TaHHMUECKHUE TUIOIAIKN, HEPEIKO UCTIONb3YyeTCs MpocTas
TpaHcauTeEpanus BeipaxxeHus «constructed wetlands». M0XHO OTMETUTH, UTO B OCHOBE CTPOCHHS
MIPAKTUYECKH BCEX OMOIIATO JIeXkKaT YeThIpe OCHOBHBIX 3JEMEHTA: BOJOHENPOHMUILIAEMBIN CIIOM,
GUIALTPYIOMMNA CII0H, MaKpOPUTHI, UH)KEHEPHbIE KOMMYHHUKAIIUU I pacHpe/eNIeHUs: CTOKOB IO
TUTOIIA M OMOIUIATO U PErYJIMPOBAHUS YPOBHS BOJIbI B HEM.

MOXHO BBILAETHUTD CIEAYIOLINE Oa30BbIe THITBI HCKYCCTBEHHBIX BETJIAHJIOB:

1. Cucremsr moBepxHocTHOrO moToka (free water surface, unu FWS) —mpencrasistor
co00i1 3aTOIJICHHBIE TUIOMIAIKH, BHELITHE TTOX0KUE Ha €CTECTBEHHBIE 00JI0Ta C OTKPHITON BOJOH,
Ha KOTOPBIX IO JIHY BBICA’KE€HBI BOJHBIE pacTeHus (puc. 1). Bona caMoTekoM MpoXoauT CKBO3b
CTeOJIN U JTUChS PaCTECHU.
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nonynorpyxenuu PACTHTCABHOCTE

YrnyGnenne nepen Bnyckom A A PO YrayGaenne nepen senyckom

ra

KoHTpoas ypoBHS BOAK

Crox —>

IlpuTok —>

Cy6eTpar BonomenporuunaeMuii cnoi

Puc.1 — Cxema opranuzanuuy OMOIIATO MO TUILY IIOBEPXHOCTHOIO ITOTOKA

2. CucTeMbl TOPU3OHTAIBLHOTO MOmoBepxHOcTHOrO mmotoka (horizontal subsurface flow,
win HSSF) — npezcraBiisitoT co0oi 1m1aTo, 3a0IHEHHOE (QUIIBTPYIOIINM MaTepHaIoM U3 IpaBus,
MEJIKUX KaMHEH, MecKa, MOYBbI U T.II., HA KOTOPOM BBICA)KEHBI BOJHBIE pacTeHus (puc. 2). Boga
MOJaeTCsl Ha IIOBEPXHOCTh OHMOIUIATO, HPU ITOM YYAaCTKH IIOCTOSIHHO OTKPBITOM BOJIBI
OTCYTCTBYIOT, U HPOXOJHUT 4epe3 (MIBTPYIOUIYIO CPedy, 3allOJIHCHHYI0O KOPHEBOH CHCTEMOM
pacTeHui, B TOPU30HTAILHOM HAIPaBICHUU HUXKE YPOBHSI MOBEPXHOCTH CyOCTpaTa.

e

| /— PacTurensHocrs
!
) .

1'% Yposeus soan

Q-“-\
Konrpons
YPOBHS BOAN

Mpurox = —o’

‘ j=—> Crox

KpynunosepuucTuit cyberpar
Ocuosnoif puasTpyromuik cyberpar Bonomenponnnacmuit cio#

Puc. 2. Cxema opranu3zanuu OHOIUIATO TIO THITY BEPTHKAIFHOTO TIOTOKA

3. Cucremsl BepTHKaabHOTo notoka (vertical flow, unu VF) — moxosxu Ha mpeapInynuii BapHuaHT,
TaKXe MNpPEeACTaBISI0T COOOW IJIaTo, 3alOJHEHHOE (QHIBTPYIOIMM MaTepualioM, Ha KOTOPOM
BBIC)KCHBI BOJHBIE pacTeHus. Boja mepuoandeckw momaeTcs Ha IMOBEPXHOCTh OHOIUIATO H
¢ubTpyeTcs B BEPTHKAJIBbHOM HAIpaBlIEHUH depe3 CyOCTpaT W KOPHEBYIO CHUCTEMY pacTeHUM
(puc.3). CTOUT OTMETUTh, YTO CHUCTEMBI FOPU3OHTAIBHOIO MONOBEPXHOCTHOIO MOTOKA, U3-3a
KOHCTPYKTUBHBIX ~OCOOEHHOCTEHl NPEMATCTBYIOIIMX MOCTYIUIGHUIO KHUCIOpOJa, HMEIOT
OTpaHMYEHUE B OTHOIIEHWH OYMCTKHU BOJ OT aMMOHMMHOro azorta. OpraHuzanusi THOpUIHBIX
ouoraro (VF+HSSF) moxer pemuts 3Ty mpoOiemy, obecriednBasi KOMIUIEKCHYIO CHCTEMY
MPOIIECCOB HUTpUPUKaUU-IeHUTpUuKanuu (puc. 4).
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Bonorenponunaemas rpyba
Bojia nojaercs NepHOAMYECKH HA BCIO NoBepXHOCTs GHOMIATO
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Puc. 3. Cxema OopraHu3aluunu OuoIIaTo 1Mo TUITY BCPTHUKAJIIBHOT'O IIOTOKA
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Cucrema BCPTHKANBHOIO MOTOKA Cucrema FOPH3OHTAABHOTO
NOANOBCPXHOCTHOIO NOTOKA

Puc. 4 — Ilpumep ucnonabp30BaHus B THOPUAHON YCTAaHOBKE

JJABOPATOPHAS PABOTA Nel5
«OrnpeneneHue copepKaHus MEIU B paCTEHUAX-KOHIIEHTPATOpax»

MeTtoauyeckue yKazaHusl.

IloaAroTOBKA NOYBHI K ONIPeE/IeIeHUI0 COIePKAHUS OABHKHBIX (DOpPM coeTMHEeH Uit
TSKEJIbIX METAJLJIOB

O6opynoBanue. Becel aHamuTHyeckue, KOJOBI IUIOCKOIOHHBIE eMKOCThIO 100 oM’
BOPOHKH, OYMaXHBIN (GUIBTP ¢ OEION JICHTOM.

Xoz pa6ortsL. ITpo6y 5 r moMemaroT B konby, nprumsaot 50 cm® areraTHo-aMMOHHIHOTO
O0ydepnoro pactBopa ¢ pH 4,8. PactBop B30anThiBatoT B TeueHue | 4. Jlamee mpoBOIST
bunbTpanuio yepe3 cyxoil QuIbTp Oenas JEHTa pacTBOpa B YUCTYI0 Koily. B momyueHHOM
(dbunpTpaTe ONpeaeNsFoT NOABMKHBIE (hopMbI coeauHenuit Mn, Zn, Cu, Cd, Pb

Onpenenenue coaep:kanus Meau GoToMeTpUYecKMM METOIO0M € HMCNOJb30BAHHEM
JMITHJIIMOKAP0AMATA CBMHILA

Ob6opynoBaHue. ITuneTtka, IeIuTeIbLHas BOpPOHKa 00BEMOM 200 CM3,
(hOTOIIEKTPOKOIIOPUMETP, KFOBETHI C TOJIIIWHON MPOCBEYUBAIOIIETO CIIOS 2 CM.
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Xon pabotel. AmukBoty 20 cM® BBITSDKKH [OMELIAKOT B JETTUTENbHYI0O BOPOHKY,
no6aBmsior 5 om® 5%-ro pacTBOpa JIMMOHHOKHCIIOTO aMMOHHUA, 2 Kalld HWHJIUKaTopa
¢benondranerHa U HEUTPATU3YIOT pa30aBICHHBIM PACTBOPOM aMMHUakKa. 3aTeM M3 OIOPEeTKH
OpUIMBAIOT 15 cM”™ pacTBOpa IUATHIAUTHOKapOaMaTa CBHHIIA B YETEPEXXJIOPUCTOM YIIIEpoae U
SHEPTrUYHO BCTPAXHUBAIOT B TeueHuu 2 MuHYT. llocie pasnenenus a3 opraHMYecKHil cioi
CIIUBAIOT B KiOBETy. DOTOMETPUPYIOT 3KCTPAKT MpHU JUIMHE BOJHBI 436 HM OTHOCHUTEIIBHO
YETBIPEXXJIOPUCTOIO YIJIEpoa.

KanubpoBouHyr0 KAy TOTOBAT B MHTEpBajie KoHIeHTparuit Mmeau oT 0 10 2 Mxkr B 15 oM’
CCls4. Tlo pesynbTaraM H3MEpeHHs ONTHYECKOW IUIOTHOCTH CTaHIAPTHBIX PACTBOPOB CTPOST
IpagyupoOBOYHBIN IpaduK.

KoHneHTpanuio Meu B UCCIIEAYEMBIX PACTBOPAX HAXOST 10 FPaIyHpPOBOYHOMY TpauKy
U PAcCUUTBHIBAIOT COJIEPKAHUE AJIEMEHTA B MOYBE MO hopmyie:

Cuwmr/kr = ﬂ, 4)

rie C - KOHIEHTpaIHs Meu, MKT/15 cM®, HaiiieHHas 1o rpaduKy;
V1 — 00BbeM HCXOOHOM BBITSKKH, MII;
V2 — 00beM aaTuKBOTHI, MII;
m — HaBECKa IOYBBI, T.

JIABOPATOPHAS PABOTA Nel6
«Ornpenenenue conepKaHus CBUHIIA B PACTCHUSX-KOHLIEHTPATOpax»

MeTtoanuyeckne yKasaHHsl.

IloaroroBKa MO4YBbI K ONpe/IeJeHUI0 COAepP:KAHUS MOABUKHBIX (opM coeluHeHMit
TSZKeJIbIX METAJLJI0B

OGopyoBarme. Bechl aHaNMTHYECKHE, KOIOBI IUIOCKOXOHHBIE eMKOCThIO 100 cm®,
BOPOHKH, OyMa)KHBIH (PUIIBTP ¢ OETI0H JICHTOH.

XoJ pabotsl. [IpoOy 5 r nomermarot B ko0y, npuiansaroT 50 cM® aneTaTHO-aMMOHHIHOTO
O0ydepnoro pactBopa ¢ pH 4,8. PactBop B30anThiBatoT B TeueHue 1 u. [lamee mpoBoasT
¢unbTpanuio yepe3 cyxoi (uiabTp Oenas JeHTa pacTBOpa B 4YHCTYIO KoyOy. B momyueHHOM
¢bunbTpaTe onpenesoT NoABUKHbIE (opMbl coeuHeHnit Mn, Zn, Cu, Cd, Pb

OnpeneneHue cojepxkaHus CBHHIA (GoTOMETPHYECKHM METOI0M € MCII0Jb30BAHHEM
AUTH30HA

O6opynoBaHue. ITuneTtka, JeJIuTeIbHas BOpPOHKa 00BLeEMOM 100 CM3,
(OTORNEKTPOKOIIOPUMETDP, KIOBETHI C HIMPUHOM MOTJIOLIAIONIEro ¢iaos | cM, MepHbIE KOJIOBI
eMKOCTBIO 25 cM®.

Xoz paboThl. B JenuTenbHYI0 BOPOHKY MOMEIIAIOT ATHKBOTY 25 CM° HCCIIELyeMOro
pactBopa, mpummBaioT 10 cM® 10%-r0 pacTBOpa JTHMOHHOKHCIONO AMMOHHS M 2 Kallld

WHINKATOpa THMOJIOBOTO CHHETO " HEUTPaIN3YIOT

0 3
10%-m  pactBopom  ammuaka go pH  9-10. 3arem  pgoGaBisor 5 oM
0,001%-ro pactBopa mutu3ona B CCls W BCTpSXUBAIOT. DKCTParMpOBAaHUE IOBTOPSIOT O
MpEKpaICHUs W3MEHEHUS OKpaCKH pacTBopa JIUTH30HA.

B nenurenbHyl0 BOPOHKY ¢  JKcTpaktamu  npuiuBaior 10 eM® 0,02 M HCI
Y BCTPSXHUBAIOT, YTOOBI PEIKCTPArupoBaTh CBUHEI B BOAHYIO (a3y. BomHbI pacTBOp mepeHocsT
B TPETHIO JENUTENbHYI0 BOPOHKY. OpraHuueckyro (a3y MpOMBIBAIOT OHAMCTHIUIMPOBAHHON
Bojioit [17].

K BOJZHOMY PacTBOPY CBHHIIA MPHIMBAIOT 5 cM° 10%-T0 TMMOHHOKHCIOTO aMMOHHS 1
HEeNTpanu3yroT aMMHaKOM I pH 9. JloGaBrsitoT 5 oM’
0,001%-ro pactBopa nutuzona B CCls u BeTpsixuatot. Ilocne pasnenenust ¢a3 opraHuveckuit
CIIOM CNMBAaIOT B MEPHYIO KOJIOY M MOBTOPSAIOT SKCTPAarMpoBaHUE TUTH30HATa CBUHIA [0
MpeKpaIIeHus] K3MEHEHHUS! OKPACKH PacTBOpa IUTH30HA. DKCTPAKTHI OOBEANHSIOT, TOTUBAIOT 110
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Metku 9ucThiM CCls u mepememnBaroT. ONTUYECKYIO TUIOTHOCTh U3MEPSIOT TPU JJIMHE BOJHBI
520 um otHOcuTenbHO unctoro CCly [17].

KammbGpoBouHyto 1mKaay roTOBIT B MHTEpBaje KoHIeHTpamnuii cBuHIA oT 0 10 50 MkT B 25
cM® pacropa. I1o pesysnbTaTaM H3MEPEHHs ONTHYECKOIl IUIOTHOCTH CTAHZAPTHBIX PACTBOPOB
CTPOSAT I'PalyupOBOYHBIN rpaduk (pucyHok b.4).

KoHneHTpanuio CBHHIIA B HCCIEAYyEMBIX PAcCTBOpaX HAXOIAT IO TPaTydPOBOYHOMY
rpaduKy U pacCUMTHIBAIOT COACPIKAHUE FJIEMEHTA B ITOYBE 110 (GOpMyIIe:

Pbmr/kr = 2 3)

)
Voxm

rae C - KOHIIeHTpaIus CBUHIIA, MKT/25 CMS, HalJeHHAs 110 rpaduKy;
V1 — 00beM UCXOIHOM BBITSIIKKHU, MII;
V2 — 00beM alMKBOTHI, MIT,
m — HaBECKa IOYBBL, T.

JIABOPATOPHAS PABOTA Nel7
«MopaenupoBanue OMOTUIATO (COPOIIHS OMOTCHHBIX JIEMEHTOB))»

Mertoanuyeckue yKazaHHusl.

Hcnonb3oBanne OHOQUIBTPOB SABISAETCS IIMPOKO PACHPOCTPAHEHHOM TEXHOJIOIHEH
OUYMCTKH BOJ, KAK B COCTaBE CUCTEMBI IOOYMCTKH I10CJIE OYUCTHBIX COOPYKEHUH, TaK U B KAYECTBE
CaMOCTOSITENIbHOW ~ (QUIIBTPYIOIIEH cUCTeMbl. TeXHONOrHs TpeaycMaTpuBaeT CO3JaHUE
HCKYCCTBEHHBIX BETJIAH/I0B, WK OHUOIIIATO, KOTOPbIE MPEACTABIAIOT OO0 OJIOKH € MOYBEHHO-
TPYHTOBOH CMECHI0O M BOAHBIMH pacTeHUsiMH. OHU yCTaHABIMBAIOTCS B NMPUOPEKHOW 30HE B
TOYKaX MOCTYIUIEHUS B BOJOEM IIOBEPXHOCTHOI'O CTOKA U OCYILECTBIISAIOT OYUCTKY IOCTYIAIOLIEH
BOJIbL. 3a CUET MOTEPU CKOPOCTH BOJHOIO IIOTOKA B OCA/I0K BBINAJAIOT B3BEIICHHbBIC YaCTULIbI, a
3a cyeT (QWIbTPALUU uYepe3 IPYHTOBO-PACTUTEIbHBIN CIIOW, a Takxke Onarogaps MUKpOOHOMY
COOOMIECTBY M3 BOJBI YAAJSIOTCS 3arpSA3HSIOIINE BEIIECTBA U OMOTEHHBIE SJIEMEHTHI.

B 3apyOexHoil nuTepaType MOJ0OHBIE KOHCTPYKIIMM HOCAT Ha3BaHMs «constructed
wetlands», B pycckoM si3blke HET OOLIENPUHATOrO 3KBUBAJEHTAa 3TOMY TepMUHY. B HayuHOMU
JUTEpaType BCTPEUYAIOTCS Takue ONpeAeNieHHs, Kak «OHOIulaTo», «OHMOHMHKEHEPHbIE
COOPYKEHHMSI», «OMOJIOTMUECKHE» U «O0TaHWYECKUE MIIOIIAAKN», HEPEAKO UCIIOIb3YeTCs pocTas
TpaHcauTepanus BelpaxkeHus «constructed wetlands». MoXHO OTMETUTB, YTO B OCHOBE CTPOEHUS
MIPaKTUYECKH BCEX OMOIIATO JIEKAT YETHIPE OCHOBHBIX AJIEMEHTA: BOJOHEIPOHULIAEMBINA CIIOM,
GUIBTPYIOMHUHN CI10H, MAaKpO(UTHI, MH)XEHEPHBIE KOMMYHUKAIMH JUIsl paclpe/ielieHns: CTOKOB O
Iiouia i OMOIIaTO M PEryJIupOBaHUs YPOBHS BOJIbI B HEM.

MOXHO BBILAETHUTD CIEAYIOLINE 6a30BbIe THITBI HCKYCCTBEHHBIX BETJIAHJIOB:

1. Cucremsl noBepxHocTHOro noroka (free water surface, unmu FWS) —mpencrasnsitor
co00M 3aTOoMJIEHHbIE TUIOMIA/IKY, BHEIITHE IOX0XKHE Ha €CTECTBEHHBIE O0JI0Ta ¢ OTKPHITOI BOJOH,
Ha KOTOPBIX I10 JIHY BbICA)KE€HbI BOJHbIE pacTeHus (puc. 1). Boma caMoTekoM MpOXOIUT CKBO3b
cTeOJIN U JTUChS paCTEHUI.
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nonynorpyxenuu PACTHTCABHOCTE

YrnyGnenne nepen Bnyckom A A PO YrayGaenne nepen senyckom

ra

KoHTpoas ypoBHS BOAK

Crox —>

IlpuTok —>

Cy6eTpar BonomenporuunaeMuii cnoi

Puc.1 — Cxema opranuzanuuy OMOIIATO MO TUILY IIOBEPXHOCTHOIO ITOTOKA

2. CucremMbl TOPU30HTATILHOTO MOANOBEpXHOCTHOTO noToka (horizontal subsurface flow,
win HSSF) — npezcraBiisitoT co0ol m1aTo, 3a0IHEHHOE QUIBTPYIONIMM MaTepHaIoM U3 IPaBHs,
MEJIKMX KaMHeH, mecka, MOuBbl U T.I., HA KOTOPOM BBICAXKE€HbI BOJHBbIE pacTeHus (puc. 2). Bona
MOJIaeTCsl Ha MOBEPXHOCTh OWOMIATO, MPH ATOM YYAaCTKH TIOCTOSHHO OTKPBITOH BOJBI
OTCYTCTBYIOT, U NPOXOJUT uYepe3 (UIbTPYIOLIYIO Cpelly, 3alOJIHEHHYI0 KOPHEBOW CHCTEMOM
pacTeHuii, B TOPU30HTAIHLHOM HAIIPaBJICHUH HIDKE YPOBHS IIOBEPXHOCTH cyOCTpaTa.

e

| /— PacTurensHocrs
!
) .

1'% Yposeus soan

Q-“-\
Konrpons
YPOBHS BOAN

Mpurox = —o’

‘ j=—> Crox

KpynunosepuucTuit cyberpar
Ocuosnoif puasTpyromuik cyberpar Bonomenponnnacmuit cio#

Puc. 2. Cxema opranu3zaiyy OHOIUIATO TIO THITY BEPTHKAIEHOTO MOTOKA

3. Cucremsl BepTHKaabHOTo notoka (vertical flow, unu VF) — moxosxu Ha mpeapInynuii BapHuaHT,
TaKXe MNpPEeACTaBISI0T COOOW IJIaTo, 3alOJHEHHOE (QHIBTPYIOIMM MaTepualioM, Ha KOTOPOM
BBIC)KCHBI BOJIHBIE pacTeHUs. Boja mepuoanyeckw MoNaeTcs Ha IMOBEPXHOCTh OHOIUIATO U
¢ubTpyeTcs B BEPTHKAJIBbHOM HAIpaBlIEHUH depe3 CyOCTpaT W KOPHEBYIO CHUCTEMY pacTeHUM
(puc.3). CTOUT OTMETUTh, YTO CHUCTEMBI FOPU3OHTAIBHOIO MONOBEPXHOCTHOIO MOTOKA, U3-3a
KOHCTPYKTUBHBIX ~OCOOEHHOCTEHl NPEMATCTBYIOIIMX MOCTYIUIGHUIO KHUCIOpOJa, HMEIOT
OTrpaHMYEHUE B OTHOIICHWU OYMCTKU BOJ OT aMMOHMMHOro aszota. OpraHuzanusi rHOpUIHBIX
ouoraro (VF+HSSF) moxer pemuTs 3Ty mnpoOnemy, obecrieuynBasi KOMIUIEKCHYIO CHCTEMY
MPOIIECCOB HUTpUPUKaUU-IeHUTpUuKanuu (puc. 4).

29



Bonorenponunaemas rpyba

[

[lepdopuposannas
Tpyba (d~110 mm)

Boja noapaercs NEPHOJAHYECCKH HA BCIO NNOBEPXHOCTE Guonnaro

Kpynuuii necox

25 oM [N ' ( | N
: 4 ,
N e ' . . N 6 uu
~8 oM R e LW s DAL e BN o AL S EAT L AL, t?\ menkuii rpasui
. ‘\ ‘\ - OR . P VTN . ]", A A\ ‘.,, . ," \\
~15 cm AR | LS SR (RS FRERE N 2 et
e e . SR o B o lv §\\ rmaakuit rpasni
o . 0 \\° 0 ° o 0 o o EX 2
10 cm 00 %% 6 g « 0 5 00 6 0 0o I pag 30-60 M
"o o 0 © O0g o ©Op \‘ IIaAKHH rpasuil
<15 I e R as w08 oo M
y = S R * Bunyck
1% yxaon
IMonusTanenonas Cets Kpynuue xaMun
TMOATOKKA APEeHAKHKX
Tpyb

Puc. 3. Cxema OopraHu3aluunu OuoIIaTo 1Mo THUITY BCPTHUKAJIIBHOTO IIOTOKA
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Puc. 4 — [Ipumep ncnonp30BaHusl B THOPHIHOW YCTAHOBKE

JIABOPATOPHAS PABOTA Nel8
«Ompenenenue xJ1Iopopuiuia B pacTeHUSIX-KOHLIEHTPATOPax»

MeTtoauyeckue yKazaHusl.

HaBecky pacturenpHoro marepuana (0,10 T) u3Menp4aroT M TIIATEIBHO PACTUPAIOT B
crynke ¢ HebonbmuM konuyectBoM CaCOsz u 80% amerona (2-3 mi), HacTauBaroT 2-3 MMH.
[TosrydeHHBII TOMOTEHAT CITUBAIOT B CTEKIITHHBIA QIIIBTP U PHIIBTPYIOT B CTEKIITHHYO TPOOUPKY
Ha 25 MJ. DKCTpPakiMiO TMOBTOPSIOT JO TEX MOp, MOKa CTEKalomui (QUIbTpar HE CTaHET
OeCIIBETHBIM. DKCTPAKT TOBOIST IO METKH PAaCTBOPUTEIIEM.

B BBHITsIKKE TUMEHTOB OMPEIEISIIOT ONTHYECKYIO TUIOTHOCTh Ha CIIEKTPOPOTOMETpE MPH
JUIMHAX BOJH 663,646 u 470 HM.

KoHIleHTpalMio MUTMEHTOB B BBITSHKKE PACCUUTHIBAIOT MO CIEAYIOHINM GdopMyiaM
(popmyna Lichtenthaler, 1987, nns ompenenenust xjiopoduioB u kapoTHHOUAOB B 80 %-Mm
areToHe):

=1221*Desz3—2,81* D gs6
=20,13 * D 646 — 5,03 * D ¢63

C chia [Mr/n]
C chip [mr/mn]
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C car [Mr/m] = (1000 * D 470 — 3,27 * C xza— 100 * C xa1) / 229

rae Dazo, Dess m Dess — onTuyeckue IMIOTHOCTH BbIATXKKHA Tipu 470, 646 u 663 HM
COOTBETCTBEHHO;
C — KOHIIEHTpAIUS TUTMEHTA B BBITSIKKE, MI/JL.

YCTaHOBUB KOHIIEHTPALIMIO MHUTMEHTa B BBITSKKE, OIPENESIOT €ro CoJep)KaHUE B
UCCIIETyeMOU TKaHU C YI€TOM 00bheMa BBITSDKKH M MAacChl POOHKI:

F [mr/r cbip. maccer] =(V *C) /P

riae F — Comeprkanne MUrMEHTa B PaCTUTEILHOM MaTepHralie, Mr/T ChIp. MaccChl;
V — 00b€M BBITSIKKH, JT;

C — KOHIICHTpAIHsI TUTMEHTA, MI/IT;

P — HaBecKa paCTHTEIILHOIO MaTepHaa, T.

Ianee paccunthiBaroT cootHoienue nurmentos Chl a/Chl b u (Chl a + b)/car.

JIABOPATOPHAS PABOTA Nel9
«Ornpenenenue coaepkaHms a30Ta B paCTEHUAX-KOHLIEHTPATOpax»

MeTtoanuyeckue yKazaHHsl.

W3 xonopuMeTpruecKux METOJOB OIpEAeTIeHHs a30Ta HauloJiee paclpoCTpaHEH METOJ
Heccnepa, npenoxennbiii um B 1856 roxy. MeTos1 0ueHb UyBCTBUTEIIEH.

B ocHOBY 3TOro Meroaa MOJIOXKEHO B3aUMOJIEHCTBHE HMOHA aMMOHHUS C IIEIOYHBIM
pactBopoMm prytHomoauctoro kamusi KoHgls + KOH ¢ obpazoBanuem HepacTBOPHUMOIO
MOUCTOTOMEPKYPaMMOHUS (KeNITOro 11BeTa). [Ipu 6onbIIoi KOHIIEHTpaluu 00pazyeTcst )KenTo-
OypbIit OCcaoK:

NHsOH+2K2Hgl4+3KOH=NH2HglO+7KI+3H20

I'maBHas cocTaBHas yacTh peakTuBa Heccepa — koMrutekcHbIi nogomepkypuatHgls?”. On
YCTOMYUB TOJILKO B IIEJTOYHOUN cpene. B kucnoit cpene - pa3pyliaercs C BBIICICHHEM OCaJlKa
prytn Hgl2 kupnu4HO-KpacHOro 1BeTa, HOTOMY JaHHYIO PEaKIUI0 MOXKHO BBINOJIHATH TOJIBKO
B HEUTpaJIbHBIX WM ILEI0YHBIX pacTBOpaxO0pa3yrouiuiicss HOJUCTBINMEPKYPAMMOHUN B MaJIbIX
KOJIMYeCTBaX JaeT KOJUIOMJIHBIA pacTBOp >kentoro IBera. Ilpm OonbIIOM colepaHUM OH
BBIJICJISIETCS M3 PACTBOPA B BUJIE KENTO-0yporo(kpacHo 0yporo) ocaaka. MHTEHCUBHOCTh OKPaCKH
nponopruoHanbHa KoHeHTpauuu NHs mosToMy Heo6xoauMo co0r0AaTh MOPSIOK MPUIINBAHUS
peaktuBoB. [IpenensHo nonmyctumas konuentpanus 0,002 mr B 1 mr.

OnpeneneHro MemamT KaTHOHBI METAJIOB, JAlOIIME B LIEIOYHOM cpene ocaaok. s
YCTpaHEHUs STOr0 B BBITSDKKY Iiepes JoOaBieHueM peaktuBa Hecciepa BHoOcCAT
KOMILJIEKCOOOPA3yIOIINI PEaKTUB (KAJIHITHO-HATPUEBYIO COJIb BUHHOM KUCJTIOTHI WU CETHETOBY
COJIb).

1. MeToauka onpeaeaeHust

1. Okucnenue opeanuyecko2o eewjecmaa.

0,5 T mIM HeckoibKko Ooiblle (B 3aBUCUMOCTH OT KOJIMYECTBA a30Ta) CYXOBO3AYIIHOM
poOsI momeniaroT B kon0y Keenpnans emkxoctsio 100mit. TIpummsator 10mm HoSOs 1. 1,84 u
pa3MenInBalOT COAEPKUMOE KOJIObI KPYTrOBBIM ABM)KEHHUEM JI0 TeX IMOp, MOKa BCs MMOYBa HE OyAeT
CMOYEHA KHCJIOTOW, IMOC]e Yero MPOBOIAT CKUraHueM mo merony Keembnans (conepxumoe
KOJIOBI TTOCJI€ CYKUTAHUS JOJIKHO OBITH CBETIIBIM).

Ilo oxoHYaHWU CXKUTaHUS KOJOy OCTaBIAIOT IS OXJAXKICHHS J0 KOMHATHOU
TEMIIEpaTyphl, 3aT€M OCTOPOXKHO pa30aBISIOT BOJOW, OOMBIBasl CTEKJISIHHYIO MPOOKY, KOTOPOH
Obu1a 3aKpbITa K0s10a Kpenpaans Bo BpeMs COKUTaHMsL.
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[TepenocsT comep:kuMoe KOJOBI BMECTE C MUHEPAIU3aTOM Yepe3 BOPOHKY B MEPHYIO
kon0y  emkocthio 250  wmi. Heckonbko — pa3  THIAaTENbHO — OOMBIBAIOT — KOJIOY
KbenpaansaiucTHnIoBaHHOM BOJOM, MPUCOEIUHSS MPOMBIBHBIE BOABI K PAacTBOPY B MEPHOM
koibe. JlonwBarOT pacTBOp B MEpPHOW KOJIOE 10 METKH JUCTWLIUPOBAHHOW BOJOW U
MEePEeMEIINBAIOT, MOCIE Yero OCTaBISIOT KOJOY CTOSITh /0 MOJIHOTO OCBETIIEHUsS pacTBopa (2-3
yaca, JIy4llle Ha HOYb).

Pa3zbagennblii MUHepaIu3Iam MOHCHO 8 0a1bHeluleM UCnO1b3068aMb 8 1a00PaAmopHbIX
ucciedosanuax npu onpedenenuu gocghopa é nouge.

Ilocneoyroweii onepayueti 00aHCHO ObIMb G35 AMUE ATUKBOMHOU YACMU OMCMOABULE2OCS
HAao 0caokom pacmeopa OJisi KOLOPUMEMPUYECKO20 ONpeoeleHUss AMMOHULHO20 d30Mmd No
Heccnepy.

2. KonreHntpaiuio o0miero a3ora B HCCIEAYEMOM PACTBOPE HAXOIAT 11O KAIIMOPOBOYHOMY
rpaduKy, HCTIOIB3Ys ATAJTOHHBIN PaCTBOP XJIOPUIa AaMMOHHMS, KOTOPBIH MOTYYaloT pa30aBiecHuEM
B COOTBETCTBHU ¢ TaOmuiei Nel.

Copep:xanue o0LIEro a30Ta ONMpeAeNsioT M0 KaTuOPOBOUHOMY TpaduKy, MOCTPOSHHOMY
0 PAacTBOPAM C CoJiepKaHueM azota NMr/50mi1, KOTOpBIE TOTOBST U3 CTaHIAPTHOTO PACTBOPA C
coaepxxanueM azota 0,01mr N B 1 mu1.

Tabnmma 1

SN
(6]
D
]
oo

No sranona 1 2 3 9 10

Kon-Bo 1 2 3 4 5 6 7 8 9 10
paboyero
STAJIOHHOTO
pacTtBopa,
MIT

N mr/50min 001 | 002 | 003 | 0,04 | 005 | 0,06 | 0,0/ | 0,08 | 0,09 1,0

Ilokazanus
npudopa

Heitrpanuzyror kucneiii pactBop 10% pactBopom NaOH, npubasnsas 2-2,5 mi 3TOro
pacTBopa, TINATENbHO IEPEMEIMINBAIOT U MpoBepsAoT pH yHuBepcanbHOM HWHAMKATOPHON
OyMaxKoi (pacTBOp J10JIKEH ObITh HEUTPAILHBIM WUJIH CIA0OIIETIOUHBIM).

ITpubasnsror 2 mn peaktuBa Hecciepa, 10BOIAT 00beM pacTBOpa A0 METKH, XOPOILIO
nepememnBaoT U uyepe3 10-15 munyT Konopumerpupyior Ha ®OKe (cuHuil cBeTOQUIBTP C
nrHOU BoTHBI 400-425HM, kroBeta Ne20).

HeobxoauMo Taxxe MpOBECTU XOJIOCTOE ONpeeIeHne 0e3 BHECEHUs a30Ta.

3.0npeeneHie KOHIIEHTPAIIMH O0IIIEro a30Ta B UCCIEAYEMOM PACTBOPE:

Jlanee, He B3MyuMBas oOcaJKa Ha JHE KoOJObl OepyT NuneTrkod otOuparoT 1-2 miu
IIPO3payHOro pacTBOpa MUHEpalin3aTa (aJIMKBOTA) U MOMELIAIOT B MEPHYIO KOJIOOUKY €MKOCTBIO
50 wmu. Ilpubasnstor 2 ma 50%-HOro pacTBOpa CErHETOBOM coiH, Jo0aBisioT 20 M
JUCTUJUTMPOBAHHON BOJBI U TIIATEIHHO MEPEMEIINBAIOT (CETHETOBY COJIb BBOJSAT B PaCTBOP AJIs
CBSI3bIBaHUS MEIIAIOINX UOHOB, I.0. Ca u Mg.

Heiitpanusytor kucneiii pactBop 10% pactBopom NaOH, mpubansis 2-2,5 ma 3Toro
pacTBopa, TINATENbHO IEPEMEIINBAIOT U MpoBepsAoT pH yHuBepcanbHOM HWHAMKATOPHOMN
OyMaxKoi (pacTBOpP 10JIKEH ObITh HEUTPAILHBIM WUJIH CIA0OIIETIOUHBIM).

[Tpubasnsror 2 mn peaktuBa Hecciepa, 70BoAAT 00beM pacTBOpa IO METKH, XOPOIIO
nepememnBaoT U uepe3 10-15 munyT KojopumerpupyroT Ha ®OKe (cuHuit cBeToQmiIbTp €
mmiHOU BOJTHBI 400-425HM, kroBeta Ne20).
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4. CozeprkaHue a30Ta B MaTepuae BeIpa3suTh B MPOIEHTaX Ha CyXoi Bec 1o (opmyre:

C -100%
X% = _",
x - 1000

rae : C — KoHIeHTpalus o0mero a3ora, Mr/mi ( o KaIMOPOBOYHOMY rpaduKy)
X — Macca I04BbI, COOTBETCTBYIOIAsl OTOOPAHHOM alIUKBOTE, I' (IPUHATH UCXOJS U3
TOTO, 4T0 00BeM MuHepanu3ara 250 mi, 00beM aTMKBOTHI YKa3aH BBIIIE).

JIABOPATOPHAS PABOTA Ne20
«Omnpenenenne coaepxanus pochopa B pacTeHUAX-KOHIIEHTPATOPAX»

MeTtoanyeckue ykazaHus.

Pasnoskenne mpoObl 00pabOTKOW KHciaoTaMu Juisl omnpeaeneHus docdopa 1o Meroay
I'uH30ypr (kak B ONPEIEJICHUN a30Ta).

Hagecky mouss! ot 0,5 10 1,0 T B3BemmBarOT Ha TaOOPATOPHBIX BECaX U MEPEHOCST B KOJIOY
Kbenbaas niv miockoJoHHYI0 Koyi0y BMecTUMOCThI0 100 M. [TouBy cMauMBarOT HECKOJIBLKUMU
KaIUSIMHA TUCTUJUTMPOBAHHOMN BOJIBI U TIPUJIMBAIOT 8§ MJI KOHIICHTPHUPOBAHHOW CEPHOM KUCIIOTHI U
0,5-0,8 mur pactBopa ¢ MaccoBoi moiieli xJIopHOU KUCIOTHI 50%. ['opio KonObl 3aKpHIBAIOT
MaJICHbKOM BOPOHKOM, KOTOpasi CIY)KUT XOJOAHIBHUKOM, U OCTaBJSIFOT Ha 30-60 MHH miau Ha
HOYb. Pa3nokeHue mouBbl KUCIOTaMHU B MPUCYTCTBHE XJIOPHOM KHCIOTHI HEOOXOAUMO BECTH B
3alMTHBIX OukaxX. Koily craBAT Ha KOJOOHArpeBareilb WM Ha JJIEKTPUYCCKYIO IUITMTKY B
BBITSDKHOH IIKa() M HarpeBaroT pacTBOP A0 KUIEHHUs. Pa3iioskeHue mouBsl BEAYT 10 TEX TOP, TIOKA
pacTBOp HaJl OCAJKOM ITOYBBI HE CTaHET OECIIBETHBIM, MIOCJIE YETO MPOO0IDKAIOT HArPEBaHUE CIIIe
5-10 muH. IIpu nogHOM pa3inoKEHUH OCTATOK IOYBBI JOJDKEH CTaTh OEJIecoro IBEeTa CO clerka
KENTOBAaThIM WM CEPOBaThIM OTTCHKOM. [lociie MOJHOrO pa3yioKEHHs] IOYBBI PACTBOP
OXJIAKJAIOT U B KOJOY OCTOPOKHO MO CTeHKE npuinuBatoT 20-30 M1 AUCTUIIMPOBAHHON BOJBL.
CycIieH31I0 TEepeMEeIIMBalOT M BMECT€ C OCTaTKOM IIOYBBI TIEPEHOCAT B MEPHYIO KOJIOY
BMectuMOCThIO 200 mmu 250 mit. KonOy, B KOTOpO#t Benu pa3iiokeHue, HECKOJIBKO pa3 0OMBIBAIOT
TEIUION JUCTUIUTMPOBAHHOM BOMOHM, mpuiMBas €€ K OCHOBHOMY pPAacTBOPY B MEpHOW Kouioe.
PacTBOp OXJIaXkIalOT A0 KOMHATHOW TEMIIEpaTypbl, IOJUBAIOT JO METKH JUCTHJUTMPOBAHHON
BOJIOM M mepeMennBaroT. 3aTeM (QUIBTPYIOT PacTBOp yepe3 cyxoi GpuiabTp ¢ Oenoil JeHTOH B
YUCTYIO0 CyXyro Kosi0y. Ocallok He MpOMBIBAIOT U OTOpachiBaloT. B QuibTpare omnpenensior
dochop poromerpruyeckum MeTo10M. OTHOBPEMEHHO MPOBOJIAT KOHTPOJIBHBIN aHAIN3 C OJJHUMU
peakTHBaMu O€3 MOYBHI.

Omnpenenenue gochopa no monudaeHodochopHOlt cuHu

W3 ¢unbrpaTa, NogydyeHHOro Mocie pa3joKeHus nousbl 1mo 4.3, OepyT 5 mi pacTBopa U
MEPEHOCAT B .MEPHYIO K0J0y BMecTUMOCThi0 100 M, pa30aBisiioT AUCTHIUIMPOBAHHONW BOJOM
1o 3/4 obbema KOJIOBI M MEJICHHO, MPH TEPEMEIINBAHUN KPYTOBBIMH JIBUKCHUSIMH, B KOJIOY
BIMBAIOT 16 MJI  CMEIMIAHHOTO MOJHUOJCHOCYPbMSHOTO  OKpAIIMBAIOLIET0 PEaKTHBA,
npuroToBiIeHHOTO 110 11.3.4. Yepes 1-2 MuH 100aBISIOT 2 MJT CBEKEITPUTOTOBICHHOTO pacTBoOpa ¢
MaccoBOM J1oyieli ackopOMHOBON KHCIOTHI 1% M CHOBa XOpOIIO MEPEMEUIMBAIOT KPYTOBBIMHU
IBIDKEHUSIMH. PacTBOp MOJMMBAOT 0 METKH JAWCTHIDIMPOBAHHOW BOJOH, MEPEMEITUBAIOT M
octaBisaoT Ha 10-15 mMuH 11 oOpa3oBaHUs ycTOMYMBOW OKpacku. ONTHYECKYIO IUIOTHOCTb
OKpAIIeHHOTO PacTBOpA U3MEPSIOT OTHOCHTEIILHO HYJIEBOTO PacTBOpa MpH JUTHHE BOIHBEI 650 HM
u Bbie. OTHOBPEMEHHO NMPOBOAST KOHTPOJIBHBII aHAIN3 HA YUCTOTY PEAKTUBOB.

Oo0padoTka pe3yabTaToB
Pacuer BasoBoro gocgopa

Jns pacuera BanoBoro ¢ocdopa B TOYBE CTPOSAT TpaayupoBouHble rpaduku. Ilpu
MOCTPOEHUH Tpaduka MO OCH OpAMHAT OTKJIAABIBAIOT BEIMYMHBI H3MEPEHHBIX OINTHUYECKUX
IUIOTHOCTEW B pacTBOpax CpaBHEHUS, IPUTOTOBIEHHBIX Mo nn.3.9 wiu 3.10, a mo ocu abeuucc -
COOTBETCTBYIOII[IE MacCOBBbI€ KOHLEHTpAIMU MATHOKUCH (ocdopa: Ui OmpenesieHus Mo
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monubaenopochopnoit cunm - 0,05, 0,1; 0,2; 0,3; 0,5 wmxr/mu; ans omnpeaereHus
MonmbaeHoBaHagaTHEIM MeTonoM - 1,0; 2,0; 10,0; 15,0; 20,0; 30,0 mxr/miu. ['pagyupoBouHbIe
rpaduKH CTPOSAT B IEHb aHAJIM3a TaK, YTOOB! YCPEIHAIOIIAs JTMHUS ITPOXOIUIIa KAK MOXKHO OJIVDKe
K TOYKaM, IOJIyYEHHBIM B pe3yJibTaTe E€IWHUYHOTO H3MEPEHHUs pacTBOPOB cpaBHeHHs. I[lo
rpaguKy HaxoJIsT MacCOBbIC KOHLEHTPALMHM IATHOKUACH (ochopa BO B3ATOM Ui aHAIHM3a
pactBope ¥ BbUHCIIOT BaoBblii (ochop B mouBe (P20s) B mpomeHTax mo ¢opmysie

c ¥ 10075 c W
PZ®5= =
1000000 55w 1000055 - m

e C - MaccoBasi KOHIIEHTpAIHs MATHOKUCH Gocdopa, HalIeHHas 110 TpapHKy, MKI/MIL;
V1 - 00beM pacTBOpa MOCIE PA3IIOKEHHSI IOYBBI, MIT;
V3 - BMECTUMOCTH MEPHOM KOJIOBI, MJT;
V2 - 00beM pacTBOpa, B3ATHINM HA aHAIIN3, MIT;
M - Macca Cyxoi¥i IOo4BHI, T;
100 - xoapPurnuent nepecuera Ha 100 T OYBHI,
1000000 - ko3¢ durmeHT nepecuera MUKPOrpaMMOB B TPAMMBIL.
W3 moy4eHHOro pe3ysibTaTa BEIUUTAOT PE3YJIbTAT KOHTPOJIBHOTO aHAJIH3A.

4. I'pynnoBble W MHAMBUAYAJbHbIE KOHCYJIbTALUM

CI0BO  «KOHCYJBTAlMs» JIATHHCKOTO  TPOHUCXOXKICHHUS, O3HAYAET «COBEIAHUEY,
«o0cyXIeHue».

Koncynbranuy npoBoJuTCs B CIEIYIOMUX CIydasX:

- Korjga HeoOXO0AMMO MOJPOOHO PaccMOTPEeTh MPAKTUYECKHE BOINPOCHI, KOTOpPhIE ObLIN
HE/I0CTaTOYHO OCBEIICHBI HJIM COBCEM HE OCBEIIEHBI B IPOIIECCE JICKIIHH;

- C LIeNbI0 OKa3aHMs KOHCYJbTaTUBHOM MOMOIIM NPU MOATOTOBKE K MPOMEXYTOUHOM
aTTecTalluy, y4acTHUIO B KOHPEPEHIUH U JIp.);

- ecnu oOyuwaromeMycst TpeOyeTcs MOMOIb B PEHIEHWH CHOPHBIX I IMPOOJIEMHBIX
BOIIPOCOB BO3HHUKAIOIIUX MPU OCBOCHUU JIACITUTITAHBI.

Wnast Ha KOHCYJIBTALMIO, HEOOXOAMMO XOPOULIO MPOAYMAaTh BOIPOCH!, KOTOpbIE TPeOyIOT
pa3bsicHeHUs. B wacTHOCTH, eciM 3aTpyJHEHHE BO3HUKIO TPH HW3YYEHHUH TEOPETUYECKOTO
MaTepHuaia, TO KOHKPETHO YKa)KHUTE, YTO BaM HEMOHATHO, HAa KaKOH M3 MYHKTOB 00OOIIEHHBIX
TUTAHOB BBl HE CMOTJIM CAMOCTOSITEITHHO OTBETHTb.

Ecnu ke 3aTpyAaHeHHE CBA3aHO C peIIeHUeM 3aJauyd MM OQOpMIICHHEM OTdYeTa o
nabopaTtopHoi paboTe, TO HA30BUTE 3Tall PELIEHUS, Yepe3 KOTOPbII HE MOIJIU MepeliaruyTh, WiH
TpeGoBaHUE, KOTOPOE HE MOKETE BHIMOIHUTH.

5. MeToauuecKkue PE€KOMEHIAUHU 110 OpraHUu3aluun CaMOCTOAITEIbHOM paﬁoTbI

VYcneniHoe  OCBOGHHE — KOMIIETEHIMH, (GOPMHUPYEMBIX  Y4eOHOH  AMCHUIUIMHOH,
IIPEAIoaraeT ONTUMAIbHOE UCIIOIb30BaHUE BPEMEHH JJISl CAMOCTOSITEIbHON paOOTHI.

CamocrodarenbHas padoTa 00y4aroLerocs - AeATelIbHOCTb, KOTOPYIO OH BBINOJHSET 0e3
HEMOCPEACTBEHHOTO y4YacCTHs MPENoJaBarens, HO MO €r0 3aJaHHIO, MOJ €ro PyKOBOACTBOM H
HabmoaenneM. O0yyaromuiics, 06J1a1al0Mi HaBBIKAMU CaMOCTOATENBbHOM paboThl, aKTUBHEE U
riy0ke ycBauBaeT y4eOHbIM MaTepuall, OKa3bIBAaeTCsl JIydlle MOArOTOBIEHHBIM K TBOPYECKOMY
TPYZy, K caM00Opa30BaHUIO U MPOJIOKEHUIO 00yUeHUS.

CamocrosiTenbHast paboTa MOXKET ObITh AYAUTOPHON U BHEAYAUTOPHOM. ['paHUIIBI MEXK Y
STUMHU BUAAMHU pabOT OTHOCUTENBHBI,  CAMU BUJIbI CAMOCTOSTEIBHOI paboThI epeceKaroTcsl.
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AynuTopHas caMoCTOsTeNbHAsE paboTa OCYIIECTBISETCS BO BPEMS IIPOBEACHHS YIEOHBIX
3aHSTHN IO TUCIUILIMHE (MOAYIIO) IO 33JaHHIO MpenoiaBatens. Bxirodaer B ceos:

- BBITIOJTHEHUE CAMOCTOSITENIbHBIX PabOoT, yyacTHe B TECTUPOBAHUM;

- BBITIOJTHEHUE KOHTPOJIBHBIX, TPAKTHYECKHUX U J1a00paTOPHBIX padoT;

- pelieHue 3a7ad ¥ YOpaKHEHUH, cOCTaBlieHHE rpaduueckux H300pakeHUi (cxem,
auarpamm, TaOJIuIl U T.11.);

- paboTy CO CIIPaBOYHOM, METOIMYECKOM, CIICIIUATBHOM JTUTEPATyPOI;

- opopMIICHHE OTUYETA O BHIMOTHEHHBIX padoTax;

- IOATOTOBKA K JIMCKYCCHU, BBITIOJTHEHUS 3a[JaHUI B JIEJIOBOI UTpe U T.1.

BueaynuropHas camocrositenbHas pabora (B Oubinmoreke, B nmabopatopun MITY, B
JIOMAIITHUX YCJIOBUSIX, B CIICIIUAIBHBIX MOMEIICHUSAX JJII CaMOCTOsITeIbHOU padoTel B MI'TY u
T.JI.) SIBJISETCS TEKYIIeH 00s3aTeNbHON paboTOl Hall yueOHBIM MaTepuaioM (B COOTBETCTBUU C
paboueil mporpaMMoii), KoTopas HE NpearnojiaraeT HEMOCPEICTBEHHOTO M HENpPEepPBhIBHOTO
PYKOBOJICTBA CO CTOPOHBI IPETIOaBaATEIIs.

BreayautopHas camocTosiTeNlbHas paboTa Mo JUCIUILTMNHE MOXKET BKJIFOYATh B CEOS:

- TMOATOTOBKY K AayAUTOPHBIM 3aHATUAM (JIEKIUSM, TPAKTUYECKUM 3aHSATHUSM,
n1abopaTOpHBIM padOTaM | JIp.) U BHIMOJTHCHHE HEOOXOIUMBIX JOMAITHUX 33 aHHIA;

- paboTy HaJ OTIENbHBIMH TEMaMU JTUCHHUIUIMHBI (MOJyJs), BBIHECEHHBIMH Ha
CaMOCTOSITENIbHOE U3yYeHHE B COOTBETCTBUU C paboyeil mporpaMmon;

- IpopabOTKy MaTepuana U3 NEepeyHs OCHOBHOM M JOINOJHUTENbHON JUTEpaTyphl IO
JTUCIUILTMHE, 10 KOHCTIEKTaM JIEKIINH;

- Hamucanue pedepaToB, MOKIAJOB, 3CCE, OTUETOB, MOJATOTOBKA MYJIBTHMEIUNHBIX
Mpe3eHTAallHii, COCTaBIECHHUE III0Ccapus U Ap.;

- JpYTHE BUJBI CAMOCTOATEILHON PadOTHI.

CopepxaHue CcaMOCTOSITENIbHOM — paboOThl  ompexaensieTcss pabodeil  mporpaMmoit
TUCIUIUIMHBL. 3aaHusl JJIs CaMOCTOSITEIbHONH pabOThl MMEIOT YETKHE KaJCHIApPHBIC CPOKH
BBITIOJTHEHUSI.

Breimonnenue m000ro BUJa CaMOCTOSITETBHOM pabOThl MpeAnonaraeT MpPOXOXKIACHUE
00yJaroIUMCs CIISAYIONINX ITAIOB:

1. Onpenenenue meau CaMOCTOSITETEHOM PabOTHI.

2. KoHKpeTH3anus mo3HaBaTeIbHON (TPOOJIEMHOM MIIMTTPAKTUIECKOM ) 3a/1a4H.

3. CaMoo11eHKa TOTOBHOCTH K CaMOCTOSITEIbHON PadOTENo pelIeHHI0 TOCTABICHHON HITN
BBIOpAaHHOM 3a/1a4H.

4. Be10bop afexBaTHOTO criocoda JeCTBHM, BEAYIEro KpeleHH o 3a/1a4u (BbIOOp myTel u
CPEJIICTB JIJIsl €€ PEIICHUS ).

5. [InanupoBanue (CaMOCTOSTENHHO WM C TIOMOIIBIONIPEIO/IaBATENsI) CAMOCTOSTENBHOMN
paboTHI IO PEIICHUTO 3a/1a4H.

6. Peanuzanus nporpaMMbl BHITTOTHEHUSI CAMOCTOATEIBHONU PaOOTHI.

7. CaMOKOHTPOJIb BBHITIOTHEHHSI CAMOCTOSITEIHbHONW pabOThI, OIICHUBAHHE MOyYEHHBIX
pe3yabTaTOB.

8. Pednexcust coOCTBEeHHOH yueOHOM NeITEIFHOCTH.

Pa0ora ¢ Hay4YHOH M Y4eOHOI JMTEPATYPOil

Pabota ¢ yueOHOI 1 Hay4HOI IUTEpaTypol sBIISETCS I1aBHOM (HOpMOii caMOCTOSTETbHON
paboTel U HeoOXoIuMa NpU IMOATOTOBKE K YCTHOMY OINPOCY Ha CEMUHAPCKUX 3aHATHSX, K
KOHTPOJIbHBIM paboTaM, TECTUPOBAHHIO, 3a4ETY.

B nporecce paboTsl ¢ yueOHON M Hay4YHOM TUTEPATypOil CTYI€HT MOXKET:

-JIeJIaTh 3alMCu 10 XOJly YTE€HHs B BUJE MPOCTOTO WUJIM Pa3BEpHYTOro IUIaHa (CO3/1aBaTh
nepeyeHb OCHOBHBIX BONPOCOB, PACCMOTPEHHBIX B HCTOYHUKE);

- COCTaBJIATh TE3UCH! (IUTUPOBAHHE HamboJiee BaXKHBIX MECT CTaTbU WJIM MOHOTrpaduu,
KOPOTKOE M3JI0’KEHNE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAINH (KpaTKoe 0000I1IeHne OCHOBHBIX BOIPOCOB padoThI);
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- CO3/1aBaTh KOHCHEKTHI (pa3BEPHYTHIE TE3UCHI, KOTOPHIE).

Bri0paB Hy)XHBII UCTOYHHK, CIEIyeT HATH MHTEPECYIOIIMN pa3/ien 10 OrJIaBICHUIO WIH
as(paBUTHOMYYKA3aTelllo, a TakXKe OJHOMMEHHBIN pa3fiesl KOHCHEeKTa JEeKUUH WM y4eOHOro
nocodbusi. B ciyyae BO3HUKIIMX 3aTPyIHEHHH B MOHMMAaHHHM y4eOHOTO MaTepuana ClemayeT
o0paTUTbCS K JPYTMM MCTOYHHMKAM, TI€ HM3JI0)KEHHE MOXET OKa3aTbcsi 0oJiee JOCTYIHBIM.
HeobxoauMo oTmeTuTh, uTO paboTa ¢ JIUTEpaTypoll HE TOJIBKO IOJE3HA KaK CPEICTBO Oolee
rJIyOOKOro M3ydeHHsl JH00O0M JUCHUIUIMHBI, HO M SBIAETCS HEOThEMJIEMOM 4YacThiO
poeCCHOHATILHOM 1eATENFHOCTH Oy IyIIero BBITYCKHUKA.

1. Hpe}lMeT, meJn 1 3aa9 JTUCHUIIJIMHBI «IKo0J0rnYecKass OHOTEXHOJIOT U .

buorexHomorust — HOBasg KOMIUIEKCHas  oOTpacib. VcTopuss  BO3HHUKHOBEHUS

OouotexHoioruu. TexHonornyeckue OCHOBbI OMOTEXHOIOTNYECKUX IIPOU3BOCTB.
MeTtoau4eckue peKOMeH/Aaluu:

DKonornyeckas OWOTEXHOJNOTHUS — 3TO CHENHATbHOE NPUMEHEHHE OMOJOTHYECKUX
CUCTEM M IIPOLIECCOB Ui PEIICHUs 3aJad OXPaHbl OKPY)KAIOLIEH Cpelbl M PalUOHAIBHOTO
[IPUPOJONOIB30BAaHUA. OTH TPOLECCHl BKIIOYAIOT YTUIM3ALUIO CEJIbCKOXO3SMCTBEHHBIX,
OBITOBBIX M IPOMBIIUIEHHBIX OTXOJOB, OYHCTKY CTOKOB M Ta30-BO3AYLIHBIX BbIOPOCOB,
Jerpajjallii0 KCEHOOMOTHUKOB, MNOJydeHHe A(PGEKTUBHBIX M HETOKCHYHBIX IpernapaTroB s
00pbOBI ¢ OOJIE3HAMHU U BPEAUTEISIMU KYJIbTYPHBIX PACTEHUI M JOMAIIHUX )KUBOTHBIX, 8 TAaK¥Ke
CO3JlaHM€ ANbTEPHATUBHBIX U OE3BPEIHBIX /Ui OKpY’KaroIlel cpeibl ClIOCOO0B BOCIIPOU3BOICTBA
MUY, JIEKApCTBEHHBIX PENapaToB, SHEPrOHOCUTENIEH U 100bIYM IOJIE3HBIX UCKOMaeMbIX. Kakue
33a4d  CEJIbCKOXO3SMCTBEHHOIO  NPOM3BOACTBA  JOJDKHA  pemiarb KO-  JIOrMYecKas
ouotexHonorua? Ilpexne Bcero, OMOTEXHOJOTHS [OJDKHA IIOMOYB CEIBCKOMY XO3SHCTBY
IIOJIYYUTb NPOAYKTHI NUTAHHSI ¢ MUHUMAJIbHBIM IIPUMEHEHUEM CPEICTB XUMHU3aLMHU. -- Ha ocHOBe
FEHETUYECKOM M KIETOYHOW UWH)KEHEPUH HEOOXOJMMO CO3[aTh BBICOKO- YpO>KalHBIE,
OoJie3HeCTONKHE COpTa KYJIbTYPHBIX PACTEHUH, YTO MO3BOJIUT UCKIIFOUHUTD SIIOXUMHUKATHI. BaxkHoe
MECTO 3/1€Chb OTBOJMTCS KJIETOYHOW MHXXCHEPUM M MEPUCTEMHOM TexHosIoruu. -- Ha ocHoBe
JOCTH)KEHUIM COBPEMEHHOM I'€HEeTHKN M OMOTEXHOJIOTUHU IPEACTABISETCS BO3MOKHBIM U3MEHUTD
MOTPEOUTENBCKUE CBOMCTBA CEIbCKOXO3AMCTBEHHBIX NPOAYKTOB C TEM, 4YTOOBI oOTMajia
HE00XOAUMOCTh NMPUMEHSATH JUIsl KOPMa KUBOTHBIX U MTHUIIB! pa3ivMyHble JOOABKH XUMHUECKOTO
WIM MHUKPOOHOTO CHHTE3a (KOPMOBBIE NPOXXKH, JU3WH, BUTAMHHBI M T.1.), TPOU3BOACTBO
KOTOPBIX CBS3aHO C OINpPEAEICHHOM »JKOJIOTH- 7 YecKo omacHocThio. -- Heobxoanmo
CYUIECTBEHHO  pPAaCUIMPUTh  IPOU3BOJACTBO  OaKTepUalbHBIX  YIAOOpeHMH  (HUTparusa,
azotobakTepuHa, arpoduiia, puzoarpuia, 6nonanra-K u np.), 6M0I0rHuecKux cpeacTs OOprObI ¢
00JI€3HSMU DPACTEHUN M UX BPEIUTENIAMU, OMOIOTMYECKUX KOHCEPBAHTOB KOPMOB. -- Jlis
MOBBIIIEHUS TUIOIOPOJIUS TTOYBBI HEOOXOAUMO NMPUMEHATh OPTaHUUECKUe YI00pEeHUs, KOMIIOCTBI
1 00€3BpEKEHHBIE ITyTEM METAHOBOTO OpOKEHMS KMJIKME OTXOJIbl )KUBOTHOBOIYECKUX (epM. --
brotexHonorus 10KHa co31aTh pallMOHANbHbIE U Oe3BpeIHbIE [T YETOBEKA U CPEIbI TPOIECCHI
KOHBEPCHH MPOTYKTOB CEIbCKOT0 X035HCTBA B O0Jiee IIeHHbIE TOBapHbIE popMbl. To ke kacaercs
XUMUYECKOTO CBIPbsi, KOTOPOE MOXHO IpeBpamiaTh B OMOJIOrMYecKH Oe3BpeaHble (OpMBI. --
buorexHonorust mpu3BaHa CHI'paTh 3HAYUTENIBHYIO pPOJb MPHU CO3JaHUU OE30TXOJHBIX
TEXHOJIOTHH U, KOHEYHO, IPU Pa3pabOTKe pa3IUUHBIX CXEM OYMCTKU MPOU3BOICTBEHHBIX CTOKOB
U TBEPIBIX OTXOJ0B. bHOTeXxHONOrHueckue mporecchl MHOTOJUKHA MO CBOMM HCTOPUYECKUM
KOPHSIM U IO CBOEH CTPYKTYpE, OHU OOBEIUHSIOT AJIEMEHThI (DyHJaMEHTAIbHBIX HAYK, a TaKKe
psiga TPUKIAAHBIX OTpaciel, TakuX, KaK XHMHYecKash TEXHOJIOTHUS, MAIIUHOCTPOECHHE,
SKOHOMHKA. HaydHasi MHOTOJIMKOCTh OMOTEXHOJIOTHH B 1IEJIOM U €€ pa3fienia, HMEIOIIEro HeNbIo
pellleHre NPUPOJOOXPAaHHBIX 3a/ay, YAWBHUTEIbHA: OHU HCIIOJIB3YeT JIOCTHXKEHHUS HayK
OMOJIOTMYECKOT0 LUKJIA, U3YYAIOIUX HaJOPTaHU3MEHHBIN YPOBEHB (IKOJIOTHS), OMOIOTHYECKUe
OpraHu3Mbl (MHUKpPOOHOJIOTHS, MHKOJIOTHS), CyOOpraHM3MEHHbIE CTPYKTYpPbI (MOJEKyJIspHas
Ouosiorusi, reHeruka). Yepe3 OHONOrHI0O Ha OWMOTEXHOJIOTHIO BIUSIOT XHUMHUS, (DU3HKA,
MaTeMaTHKa, KuOepHeTHKa, MexaHuka. CoBpeMeHHbIEe OMOTEXHOJIOTUN TaKkKe OCTPO HYKIAI0TCs
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B Hay4yHO OOOCHOBAaHHOW MpopaOOTKe TEXHOJOTMH M ammaparypHoM odopmieHuu. [loatomy
HeoO0Xo/AMMa OpraHuyHas CBA3b C TEXHHYECKUMH HayKaMH — MAaIIMHOCTPOSHHUEM,
AIIEKTPOHUKOW, aBTOMATHKON. OOIECTBEHHBIE ¥ YKOHOMUYECKUE HAyKN TaKKe MMEIOT OO0JIbIIoe
3HAYCHHE B PA3BUTHUU SKOJIOTMYECKONH OMOTEXHOJIOTHH, TaK KaK pellaeMble €0 MPAaKTUYECKHE
3a71a4¥ UIMEIOT OOJIBIIOE COIHATIbHO-9KOHOMUYECKOE 3HAYCHHUE ISl Pa3BUTHS JTI000T0 00IIIecTBa.

Bonpocul ona camonposepku:
Kakumu npuHIKUTIAME PETJIaMEHTUPYETCS BEIOOP 00BEKTOB OMOTEXHOIOTUH?
CBs13b MUKPOOHOJIOTHH C XUMHYECKHMH TEXHOJIOTHSMH.
Bynyiee cenbckoX03s1iCTBEHHON OMOTEXHOIOTHH.
BHenpenue OMOTEXHOJIOTHU B IPAKTHKY.
HauGornee crapoe u TpaJuIIMOHHOE HCIIOIb30BaHUE CIIOCOOHOCTENH MUKPOOPTaHH3MOB.
[TepcnekTHBHOCTH U 3()(HEeKTUBHOCTH MPUMEHEHHSI OMOTEXHOJIOTMYECKUX IPOIECCOB.

ok wnE

2. TexHoJI0OrH4ecKHe CHCTEMBI B NUIIEeBOM oTpac/in

3arpszusomue GakTopbl U cuerupuKa BO3AEHCTBYS NPEANPUATHI UIEBOM OTpaciIu Ha

KOMIIOHEHTBI OKPY>KatoLeH cpe/ibl
MeTtoanyeckue peKoOMeHAAUM:

[Ipon3BOACTBO TMPOAYKTOB MHUTAHHUS SBISAETCS OJHHUM M3 CaMbIX HMHTCHCHUBHO
Pa3BUBAIOIIUXCS CEKTOPOB B 00pabaThIBatoIiell NPOMBIIIJIEHHOCTH

[TumieBast TPOMBIIITIEHHOCTD IPEACTABIEHA CIEAYIOIUMHU OTPACISIMU:

1) IpOU3BOJICTBO PACTUTEIBHBIX U KUBOTHBIX MACEI 1 )KUPOB;

2) yIiakoBKa U KOHCEPBHUPOBAHKE )KUBOTHBIX U PACTHUTEIBHBIX IPOIYKTOB,;

3) POM3BOICTBO MOJIOYHBIX MIPOYKTOB;

4) NMBOBAPEHUE U COJIOKECHHE,

5) KoHAUTEpCKHE U3/IeNus 1 00paboTKa CHpOIIa;

6) Golinmu;

7) MpEINPHSITUS IO POMBIIIJICHHOMY IIPOU3BOJICTBY Kpaxmaa;

8) npennpusITH 0 IPOU3BOJICTBY PHIOHON MYKH M PHIOBETO KUPA;

9) caxapHbIe 3aBOJIBI.

Taxum 006pa3oM, TEXHOJOTMUECKHE MPOLIECCHI MUILEBBIX MPOU3BOCTB BEChbMa pa3iIMyHBbl,
YTO OOBSICHIETCSI MHOTOOOpa3ueM MepepadaTbiBa€MOro Chlpbs U U3rOTaBIMBAEMOMN MPOIYKIUU.
D10 TpebyeT MHCIOIB30BaHUSI MHOTHMX BHJOB OOOpPYIOBAaHUS U OCYIIECTBICHUS CaMbIX
Pa3HOOOpAa3HBIX TMPOIECCOB: JAPOOJICHUs, W3MEIbUYCHUsS, HarpeBa, CYIIKH, XWMHUYECKOU
00paboTKH, apoOMaTH3aIMH, IPECCOBAHUS U JP.

[Ipu BceM pa3nuuny TEXHOJIOTUYECKUX MPOLIECCOB, 00OPYAOBAHUS U CHIPBS BCE MUILEBbIE
MIPOM3BOJICTBA MMEIOT oOliee: mepepadaThiBaeTCs OPraHUYECKOE ChIpbE, TOTOBAast MPOAYKIUSI
WCIOJIb3YETCs B MUY, IPUYEM MHOTHE €€ BUbl — 0€3 npeaBapuTeabHoi 00paboTku (X1eOHbIe,
KOH/JUTEPCKHE W KoJOacHble U3JENusi, MHOTME MOJIOUHBbIE MPOJYKThI, HAMUTKH U Ap.).
TexHonornueckuil mpouecc Ha NpeaNnpUATHIX MUIIEBONH MPOMBIIITIEHHOCTH, Ka4eCTBO ChIPbs U
TOTOBOH MPOJYKLUHU HaXOAATCS MO TOCTOSIHHBIM HaOJII0IeHUEM OPTaHOB CAHUTAPHOI'O HAJ30pa,
MIOCKOJIBKY OT MX CAaHUTApHOTO COCTOSIHUS HEMOCPEICTBEHHO 3aBUCHUT 3/J10POBbE HACEJICHUS.
[IpenbsBisOTCS TakKe BBICOKHE TPeOOBAHUS K METEOPOJIOTHYECKUM YCIOBHUSM, U OCOOEHHO K
YHCTOTE BO3/1yXa, B TOMEIEHUSIX MMUIIEBBIX POU3BOJCTB.

Ha mumieBpIX NpeAnpusITUAX B CBS3H C UCTIOJIH30BAHUEM MHOTUX BUIOB CHIPbS U BHJIOB
ero nepepaboTKH UMEIOT MECTO NMPAKTUYECKU BCE BU/IbI BPEIHBIX BbIIECICHUN.

Bo3zoeiicmeue nuujesbix npouzso0cme Ha 600Hble pecypChbl

Ilo creneHn MHTEHCUBHOCTH OTPULATEIBHOTO BO3ACHCTBUSA MPEANPHUITHI MHUILIEBOU
HPOMBIIIJICHHOCTH Ha 00BEKTHI OKPYKAIOLIEH cpeJibl HEPBOE MECTO 3aHUMAIOT BOJHBIE PECYPCHI.

[To pacxony BOJbI Ha €IMHHUILY BBITyCKaeMOW NMPOAYKLHU MUIIEBasl MPOMBIILIEHHOCTh

3aHMMAET OAHO M3 IEPBBIX MECT CPEIU OTpaciied HApOIHOTO XO03sicTBa. BBICOKMIT ypOBEHB
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notpelieHus: 00ycnaBiIruBaeT 00JIbIION 00beM 00pa30BaHUs CTOYHBIX BOJI HA MIPEINPUATHIX, IPU
3TOM OHHM HMEIOT BBICOKYIO CTENEeHb 3arps3HEHHOCTH W MPEICTABISIOT ONACHOCTh IS
OKpY’KaroIlen cpeibl.

COpoc cTOYHBIX BOJ B BOJOEMBI OBICTPO MCTOILAET 3alachl KUCJIOPOAA, YTO BBI3BIBACT
rubeis oduTarene 3TUX BOIOEMOB.

Ha mnpennpuarusx caxapHoW, KpaxMajlo-aTOYHOM, KOHCEPBHOW, BHHOJIEIBYECKOU
oTpacieil OCHOBHOH 00BbEM CTOUHBIX BOJA 00paszyercs MpH T'MAPOTPAHCIOPTUPOBKE M MOMKE
CeIpbs. [l CTOYHBIX BOJ OTUX OTPACICH XapaKTEPEeH BBICOKMHI I10Ka3aTellb COIEPIKAHUS
B3BELLCHHBIX OPraHUYECKUX BELIECTB. DTOT OCAaJ0K B TEYEHHWE MHOTUX JIET HAKaIUIMBaeTcs B
OTCTOWHUKAX M Ha MOJISX (PMIIbTPALIUK, YTO MPUBOJUT K MEPETIOITHEHUIO KapT moJieil puibTpanmu
U TIOIIa/IaHUI0 CTOYHBIX BOJ B OTKPBITHIE BOJOEMBI.

IIpu npoun3BoCTBE MPOIYKTOB MUIIEBOM U BKYCOBOM IIPOMBIIIJIEHHOCTH, HE COAEPKALIUX
caxapa, Halpumep, IPOMU3BOJCTBO HKEBATEIbHON pe3nHKH, oOpa3yercs CcTouyHas BOJa,
3arpsi3HEHHast OOJNBIIMM KOJMYECTBOM Caxapo3aMEeHMTENEH (caxapHble CIHPTHI, acmapTam).
Taxoke B cTOUHOM BOJIe HAXOAATCS apOMaTUYECKHE BEIIECTBA, TAKUE KaK MEHTOJL.

Crounble BOJIbI MsconepepadaThIBAIOIIUX MPEIIPUATHI copepkaT O0IbIIOe KOJINYECTBO
MUHEPAIBbHBIX M OPraHMYECKUX MpuMeceil. OHU MpeACTaBISIOT co00i pa30aBlieHHBIE YMYIIbCUH,
OTJIMYAIOIINECs] BBICOKOW arperaTMBHOM M CEAMMEHTAaTHBHOH YCTOHYMBOCTBIO. OYMCTKA 3THUX
CTOKOB IIPE/ICTaBIIAET CIOKHYIO 3ajiauy.

CoctaB CTOYHBIX BOJI ITO3BOJISIET HCITOJIB30BATh MX IS OPOIICHUS CEIbCKOXO03SHCTBEHHBIX
KYJIBTYp, YTO pelIaeT 3aJaud OYUCTKH U IMOBBIIMIEHUS IUIOJOPOJIUS MOYBBI. Bmecte ¢ TeM 3TOT
MpOoIeCcC JOPOTOH, CIIOKHBINA M HEOCTATOYHO 3(PPEKTUBHBIN (OUUCTKA CTOYHBIX BOJI COCTABIISIET
35-90 %). PagukanpHOe pelieHue MpoOIeMbl - UCIOIb30BaHUE OECCTOYHBIX MPOU3BOACTB. JTO
HaIpaBJICHUE - OCHOBHOE B COBEPIICHCTBOBAHNUHU BOJHOTO XO3SHCTBA MPEAIPUSATHIA.

Bonpocwl ona camonposepxu:
1. Ha3zoBuTe OCHOBHBIE 3arpsI3HSIONINE BEIIECTBA 0OPA3YIOTCS OT MPEANPUSITHI MUIIIEBON
npombinuieHHocTH (I11T)?
2. KaxkoBa creneHb OMacHOCTH 3arpsi3HSIONINX BEIIeCTB OT npeanpusituii [1117.

3. OcHOBHBIE NPUHIUIILI U MIOHATHA OPraHu3anmuu 6830TXO]_IH]>IX U MAJTOO0TXOAHBIX
TEXHOJOI'MYE€CKHUX CUCTEM

PanmoHaibHOE  WICTIONB30BAHKUE CHIPHEBBIX PECYpCOB Ha TPEANPUATHSX HUIICBON

MIPOMBIIIIIEHHOCTH
MeTtoauyeckue peKOMeHIAIUH

Otxoppl, oOpa3yromuecs B pe3yabTaTe UCHOIB30BaHUS OAHOTO MPUPOIAHOTO pecypca,
JOJDKHBI MCIIOJIB30BATHCS WJIM CIIY)KHTH CHIPBEM JUIS JAPYTrOTO MPOW3BOJCTBA. DTOT MPUHIIHIT
(haKkTUYECKHU TOTOTHSIET MPEIbIIYIINN, TaK KaK €ro MOXXHO C(hOPMYIHUPOBATh U HECKOJIBKO HHAYE
— HEOO0XOJUMO CO3/IaHHEe TaKUX MPOU3BOJCTBEHHBIX KOMIUIEKCOB, B KOTOPBIX 00pa3yromiue ux
MPEeANPUATHS YTHIU3UPYIOT OTXOBI IPYT APYyTa.

Takum 00pa3oM, palMoOHAIEHOE MPUPOIOIOIB30BAHNE M KOJIOTHYCCKAs OTTHMH3AIIHIS
MIPOMBIIIJICHHOCTH TMPEAYyCMaTPUBAIOT CO3JIAaHUE JKOJIOTO-TIPOU3BOICTBEHHBIX KOMIUIEKCOB,
HaIPaBJICHHBIX HAa KOMIUIEKCHOE HCIIOJb30BaHUE M TIOMHYIO YTHIIM3AIMIO BOBJIICKACMBIX B
peCypCHBIE ITUKJIBI BEIIECTB (B TOM YHCIIe BKIIOUEHUE B 3aMKHYTHIN MPOM3BOJACTBEHHBIN IIHUKII,
HEOOXOMMOM /J1s1 OOJIBITMHCTBA MPOIECCOB BOJABI) U DHEPTUHU, TTOJOOHO TOMY, KaK B MPHUPOJIC
MUJUTMOHBI JIET OCYIIECTBIISIETCS €CTECTBEHHBIM OMOT€OXMMUYECKUH KpyroBopoT. BHeapenue
TaKAX 3aMKHYTBIX ITUKJIOB O3HAYANIO OBl MOJHOCTHIO OE30TXOAHOE MPOM3BOACTBO. OmHAKO B
peabHOM )KM3HU KaKoe-TO KOJMYECTBO OTXO0/I0B HEM30EKHO, ITOITOMY HEOOXOIMMO CTPEMHUTHCS
K MQJIOOTXOJHBIM U pecypcocOeperaronum npou3BoacTaM. 1o 6€30TX01HO# (MAIOOTXOTHOM)
TEXHOJOTHEeH TMoJpa3yMeBaeTcs TaKoil Ccrmoco0 TMpPOM3BOJACTBA, TPU KOTOPOM Hambosee
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panMoHaIbHO U KOMIUIEKCHO UCTIONB3YIOTCS ChIPhE M SHEPTHUS B IIUKJIE «CHIPhE — MPOU3BOJICTBO
— 1oTpebiieHue — BTOPUYHBIE CHIPHEBBIE PECYPCHI».

OCHOBHBIE HaNpaBJICHUS Pa3BUTUSI MAJIOOTXOAHBIX M PECYPCOCOEPEraronInX TeXHOIOTHHA
CIIETYIOIIHE:

— BCE NMPOU3BOJICTBEHHBIC MPOLIECCHI JOIKHBI OCYIIECTBIIIETCS TP MUHIMAIbHOM YHCIIe
TEXHOJIOTUYECKUX ITAIOB, MOCKOJIBKY Ha KaKIOM 00pa3yIOTCS OTXOJIbI U TEPSIETCS ChIPHE;

— TEXHOJIOTUYECKHE TPOLECCHl JOKHBI OBITh HEHPEPBIBHBI, YTO MO3BOJISIET Hanbojee
3¢ (HEKTUBHO UCTIONB30BaTh ChIPhE, 000PYIOBAaHUE U SHEPTHIO;

— MOIIHOCTh TEXHOJIOTHYECKOTO 00OpYyJOBaHMs JODKHA OBITH ONTHMAIBHOW, YTO
OTpeieNIIeT MAKCUMAJIbHBIN KO (PHUIIMEHT MOJIE3HOTO JSHCTBUS 1 MUHUMAJIbHBIE TIOTEPH;

— TpU pa3paboTKe TEXHOJIOTUYECKOro 00OpYNOBaHUS HEOOXOAMMO IpEITyCMaTpHBATh
[IMPOKOE HCIIOJIb30BAaHHE ABTOMATHUECKUX CHUCTEM, O00ECIEYMBAIONIIMX ONTUMAILHOE BEACHUE
TEXHOJIOTMYECKUX TPOLECCOB W KAyeCTBO MPOMYKIWH, C MHUHHMAIBHBIM BBIXOJOM BPEIHBIX
BEILECTB,;

— BBIJICISIONIAACA B Pa3IMYHBIX TEXHOJOTHYECKHUX IPOLECCaX TEIUIOTa JOJDKHA OBITh
UCIIOJIb30BaHA, YTO MO3BOJHUT CIKOHOMHUTH 3HEPrOpecyYpChl U CHU3UTH TEIUIOBYIO HArpys3Ky Ha
OKPYXAIOIIYIO CpeLy.

[TocTeneHHblil Mepexoa Ha MaJOOTXOAHBIE U pecypcocOeperaromme TEXHOJOTHH B
MPOM3BOJACTBE MPHUBEACT K 3HAYMTEIBHOMY CHIDKEHHIO Harpy3KH Ha OKPYXKAIOUIYIO Cpedy U
MOBBIIEHUIO (P PEKTUBHOCTH TPUPOAOIOTH3OBAHUSI.

K cosxanennto, COBpeMEHHBIH TEXHOJIOTHYECKUI YPOBEHB HE MTO3BOJISIET B KOPOTKUE CPOKU
OCYIIECTBHUTH TEPEXO0Jl K MaJIOOTXOJHOMY XO3SMCTBOBAHMIO M JIMKBHIUPOBATh HETATHBHBIC
MOCTEJICTBUS  pa3BUTHA mpous3BoAcTBa. C  ydyeToM 3TOro B Pa3MYHBIX  OTPACIAX
MPOMBIIIEHHOCTH MOTYT PEAIM30BaThCS Pa3IMYHbIE IPHPOIOOXPAHHBIE MEPOTIPUSTHS:

— WH)KCHEPHBIE MEpOIPHUATHS HAIPaBJICHbBl HA COBEPLICHCTBOBAHUE CYIIECTBYIOIIUX U
pa3pabOTKy HOBBIX TEXHOJOTHYECKUX MPOIECCOB, MATEPHAJIOB U MAIIMH C LEIbI0 NCKIIOUYCHUS
WIIN CMSTYCHUS] HETATUBHBIX BO3JCHCTBHI Ha IPUPOIHYIO CPELY;

— TEXHOJIOTHYECKHE MEPOIPHUSATHS TIO3BOJISIOT U3MEHHUTH ITOKA3aTeNN U XapaKTePUCTHKH
MCTOYHHUKOB BO3JICHCTBHS Ha Onocdepy, onpeaensonme uX THTCHCUBHOCTH;

— OpraHM3allMOHHBIE MEPONPUATHUS CBS3aHBl C COBEPIICHCTBOBAHUEM YIIPABICHMS,
CTPYKTYpbl M (YHKIIMOHHUPOBAHMUS HOBBIX WIH ACWCTBYIONUX MPHPOIHO-TTPOMBIIIIEHHBIX
CHCTEM;

—  DOKOJIOTUYECKHE MEpONpPHUATHS  OOECIIEYMBAIOT  HCIIOJIBF30BAaHHE  ITOTEHIHAJIA
CaMOOYMILIEHHSI UM CAMOBOCCTAHOBJICHUS TPUPOHOM CPEJIbI.

Taxum 006pa3oM, K OCHOBHBIM HAIpPaBJICHUSM PAIlHOHAIEHOTO UCIIOJIB30BAHUS CHIPHEBBIX
peCypcoB MO>KHO OTHECTH:

* Oojiee THIATEIbHYIO M KAYeCTBEHHYIO IOATOTOBKY CBHIPhS K €T0 HEIOCPEACTBEHHOMY
HCMOJIb30BAHUIO HA MUILEBBIX MPEANPHUITUSAX;

* MPaBWIBHYIO OPraHU3ALUI0 TPAHCIIOPTUPOBKU U XPAHEHUS ChIpbS — HEAOMYIIEHUE
NOTepb U CHUKEHMSI KauecTBa,;

* KOMIUIEKCHOE MCTIOJIb30BAaHHE CHIPHS;

* XMMU3aLIMIO TIPOU3BOJICTBA;

* CTIOJIb30BAHUE OTXO/I0B PON3BO/ICTBA;

* BTOPUYHOE UCTIOJIb30BAHUE CHIPHS.

Bonpocul ona camonposepru:
Kakne ocHOBHBIC TPUHITUITBEI MaJIOOTXOIHOT'O TTPOU3BOICTBA?
2. Kaxkxue ocHOBHBIC IPUHIIUITBI 0€30TXOHOTO POU3BOJACTBA?

=

4. 3arpsi3HeHue BO3YIIHOM cpelbl NPeANPUATHAMH NHUIEBOH NPOMBIIIEHHOCTH
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Crenuduka BO3eHCTBUS NMPENNPUATHI OTpaciu Ha atMocdepy. MIcTOuHUKH BBIOPOCOB.
Bunsl u xnaccugukanus BeIOpocoB. OCHOBHBIE METO/AbI OYMCTKU. BBIOPOCHI TOKCHYHBIX U
HenpusatHO maxHymux BemiectB (HIIB). Cmoco6sr ounctku Bo3myxa ot HIIB. PaccemBanue
BbIOpocoB. Ckpy06epsl, puinbTpbl. Buockpy0Oepsl. BuopeakTopbl ¢ OMBIBAEMBIM CIIOEM.

MeTtoanyecKue peKoMeHAauH

Henpusarno mnaxnymue BemectBa (HIIB) (3amaxu, aypHomaxHyliue BeIIecTBa,
OJIOPAHTBbI) SABISIOTCS CHEUU(UUECKUM BHJOM 3arpsS3HEHHS OKPYXKalolell cpeabl, OHU
00pa3yroTcs B OOJNBIIMHCTBE TEXHOJIOTHYECKUX MPOIIECCOB MepepaboTKU PIOHOTO U KUBOTHOTO
ceipbs. Hambosiee MHTEHCHBHBIM MCTOYHHKOM 0Opa3oBaHus U BbIOpoca B armocdepy HIIB B
CUCTeME€ MHILEBBIX NPEINPUITHI SBISETCS MPOU3BOJCTBO CYXHX KOPMOB IPOMCXOKICHUS
(ppIOHAas1, «KOCTHAS» MYKa U JIp) B I€XaX TEXHUYECKUX (abpUKaTOB.

Ha 3aBomax u B 1exax mo mpou3BOJCTBY TexHHuYeckuxX (padpukatoB HIIB oOpasyrorcs
B pPa3jMYHBIX TOYKAX TEXHOJOTMUYECKOTO Ipolecca: MpPU CYIIKE, ChIPpbS BBIACIAIOTCA C
COKOBBIMHU TIapaMH; NPU OTKIIOYEHUH (CHIDKEHHH JaBJICHHS) TOPU3OHTAIBHBIX BaKyyMHBIX
KOTJIOB; MPU OTKPBIBAHUU U 3aKPBIBAHWU 3arpy304HBIX KPBIIIEK KOTIOB; MPH UX Pa3rpy3Ke;
MIpH yIIaKOBKE phIOHOW MYKH U €€ XpaHEHHUHU Ha CKJaJe.

Henpustaple 3amaxu 00pa3yloT MHOTHE COeAMHEHMs. B oTXomsmux razax u
BEHTWJISIIMOHHBIX BbIOpocax oOHapyxeHo cBbimie 300 Takux coenunenuit. [Ipu mpowusBoicTBe
CyXHX KOPMOB, TEXHHYECKOTO JKHpa OOpa3yloTCsl pa3iu4yHble BemecTBa (aMMHaK,
CEpOBOJIOPO/, ATbACTH/IbI, KETOHBI, MEPKANITAHBI U T. II.), BEI3BIBAIOIINE HEMPUITHBIN 3amax.

MepomnpusTast 1O 3aluTe BO3AYIIHOTO OacceifHa IUIsi MPOCKTHPYEMBIX, a TaKKe IS
JNEHCTBYIOIUX MPEANPUATHI COlepKaT KOMILUIEKC 3aIlIUTHBIX MEp, KOTOPBIA BKIIOYAeT B ce0s
ApXUTEKTYPHO-TUIAHUPOBOYHEIE, KOHCTPYKTHBHO-TEXHOJIOTUIECKHE MEpOTPUSATHS,
paccerBaHHe BBIOPOCOB 4Yepe3 BBICOKHE JBIMOBBIE TpPYObl, OYHUCTKY BEHTHIIALIMOHHOTO
BO3/1yXa, IBIMOBBIX W TEXHOJOTMYECKHX Ta30B Mepea BbIOpocoM B atMocdepy, KOHTPOJb
3arpsi3HeHus  atMocdepsbl  BRIOpOCAaMU  MPOMBIIIICHHBIX MPEANPUITHH.

ApPXUTEKTYpHO-TJIAHUPOBOYHBIE MEpONPUATHS O0COOCHHO A (GEKTUBHBI MJii BHOBb
MPOEKTUPYEMBIX Tpeanpustuidi. Ha cragum mpoeKTHpOBaHUS BO3MOXKHO IPETYCMOTPETh
ONTUMAJILHOE COYETaHHE MEPONPUATHIA ¢ 5KOHOMUYECKON M TUTUEHUYECKON TOYEK 3pEHHUSL.

OcTanbHOIl KOMIUIEKC MEpONpUSATUII HamlpaBieH B OCHOBHOM Ha pelIeHHe MNpodiaemM
OXpaHbl BO3AYIIHOT0 OacceiiHa Ha IEHCTBYIOUINX H PEKOHCTPYUPYEMBIX MPEANPUITHUSX.

KOHCTpYKTHBHO-TEXHOIIOTHYECKAE  MEpPONPHUATHS  BKIIOYAIOT  pa3paboTKy U
IPUMEHEHHE  TEXHOJOrMH, O00eclnevrBaloUIMX MAaKCHUMajJbHOE MCIOJIb30BaHUE  CBIPbS,
MIPOMEKYTOUYHBIX MPOAYKTOB M OTXOJOB IIPOM3BOJCTBA IO MPHHIUIY O€30TXOTHOW WIH
MaJIOOTXOAHOM TexHomoruu. K HHMM OTHOCATCS Takke peKynepauus pacTBOPHUTENEH,
repMeTH3anusi  MPOU3BOACTBEHHOTO  OOOpYIOBaHUS,  COKpAaIIeHWE  HEOpPraHW30BAaHHBD)
BBIOPOCOB, NMPUMEHEHHE MAJOCEPHUCTOro TOIIMBA (3aMEeHa yIJisl U HeTH- Ta30M) U T.. II.

IIpu cymiecTBYIOIMX TEXHOJOTUAX MOIYYEHUS IeNEBBIX MPOJYKTOB U CYLIECTBYIOIIUX
crnoco0ax OYMCTKM BBIOPOCOB  yMEHbBIIEHHE KOHIIEHTPALMil OMacHBIX 3arpsi3HEHUH B
OKpYy’Karollel cpefie 00ecneunBaloT MyTEM PAacCEMBaHUs 3arpsA3HEHHBIX ra30B 4Yepe3 BBICOKHE
TpyObl Ha OOJIBIIMX PACCTOSIHUSAX OT UCTOYHMKOB BBHIOpOCA.

B pesymerate paccemBaHWs, TPOUCXOAUT CHIDKEHHE MAaKCUMAalbHO BO3MOXKHOM
KOHIIGHTPALMU BELIECTB B NPHU3EMHOM cJi0€ arMoc(epbl M yJIaleHUE 30Hbl MaKCHMaJIbHOTO
3arps3HEHUsI.

buookucnenne— norpedieHne 3arps3HAIONMX BEIIECTB C IOMOIIbI0 MUKPOOPTaHU3MOB
WJIH aCCOIMAINN MHUKPOOPTaHH3MOB B a3POOHBIX YCIOBHSIX.

buocopOrus — copOuust BPEIIHBIX npumMeceit u3 ra3oB WIH
KHUIIKOCTE MHKPOOpPTaHMU3MaMH, OOBIYHO 3aKpEIUICHHBIMH Ha CIEIUAIBHBIX  TBEPJBIX
HOCHUTEJISIX.

buockpy06eps! - 3T0 aOCOpOIIMOHHBIE anmnapaThl, B KOTOPHIX OPOLIAIOIMIEN JKUIKOCTHIO
CIy’)KUT BOJHAsl CYCIIEH3Ms aKTHBHOTO Wja ¢ MUKpoopraHuzMamu. OOGBIYHO OYMILNAEMBIN Ta3
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noJlaeTcss B CKpyOOep CHH3y M TMPOXOAMT Yepe3 HacalKy B MPOTHBOTOKE K OPOLIAIOIIEMY
abcopOenTy. Ilporecchl pa3nokeHus yIOBIEHHBIX MPUMECEH MPOTEKAIOT B PeaKTope-a’paTope.
Jns nojaep)kaHusl KU3HENCSATEIbHOCTH MUKPOOPTaHU3MOB B CHUCTEMY HENPEPHIBHO BBOJAT
HE00XO/IMMBIE TTUTATEIILHBIC BEILIECTBA.

Bonpocwi 0na camonposepku:
Bunel GpunabTpoB, NPpUHIMI UX JEHCTBUS, KOHCTPYKLHUSA, 3PPEKTUBHOCTH OUHUCTKH.
Bunst ancopOepoB, IPUHINIT X EHCTBUS, KOHCTPYKIHS, 3PPEKTUBHOCTH OUHUCTKU
Bunbl Onockpy60epoB, MPUHIIKAI UX ICUCTBUS, KOHCTPYKIUS, Y)PEKTUBHOCTh OYMCTKH.
Buapl OnopeakTopoB C OMBIBAEMBIM CI0EM, IPUHIUI UX ACUCTBUS, KOHCTPYKLUS,
3 PEKTUBHOCTh OYUCTKHU.
5. Uro Takoe caHUTApHO 3alllUTHAs 30HA IPEAIPUATHS?

NS

5. 3arpﬂ3HeHne BO/IHOI1 Cpeabl NpeaAnpusTUIMHA NMUIIEBOi MNPOMBINLJICHHOCTH

PanmionansHoe  MCMONB30BaHME BOJHBIX  pecypcoB. Boaoo0OpoTHBIE — CHCTEMBI
MPEANPUATHI MUIIEBONW MPOMBIIUICHHOCTH. YCIIOBUSI cOpoca CTOYHBIX BOJ B IOBEPXHOCTHBIC
BOJHbBIC HICTOYHHUKH. PacueT pa3z0aBieHus B BOJOTOKAX.

MeToauyeckue peKOMeHIAUT

B oTHOIEHNN BOJONIOTpEOIeHNs U BOJIOOTBEICHUS MHILIEBbIE IPOU3BOICTBA 3aHUMAIOT

ocoboe MecTo. Bo-TiepBBIX, MOTOMY, YTO 3TO NPOM3BOJCTBA, MOTPEOISAIONINE OOJBIIOE
KOJIMYECTBO BOJIbl, BO-BTOPBIX, IPOMBIIIJIEHHBIE CTOKM MUILEBBIX MPEANPUITHI COAEpKaT, Kak
MPaBUJIO 3HAYUTEIBHOE KOJIMYECTBO OOMOPTaHMYECTKUX 3arps3HEHUil, B TMEPBYIO Ouepeib
OENKOBBIX BEIIECTB M BEIECTB KUPOBOI IPUPOJIBI U , CIIETOBATENBHO TPEOYIOT CIelU(PHUSCKUX
METO/ZI0B OYUCTKH. CTOYHBIMHU HAa3bIBAIOTCA BOJIbI, HMCIOJb30BAaHHBIE Ha OBITOBBIC WIH
MIPOU3BOJICTBEHHBIC HYK/IbI M IOTYYUBIIIHE IPU 3TOM JOIMOJIHUTEIbHBIC TPUMECH (3arpsi3HEHus),
W3MCHHUBIIME WX TICPBOHAYAIBHBIA XHUMHUYECKUN COCTaB WM (U3MUYECKHUE CBOMCTBA, a TaKKe
BOJIbI, CTEKAIOIIUE C TEPPUTOPUU MPEANIPUATHS B pE3yJIbTaTe BHINAACHHS aTMOCHEPHBIX OCAIKOB.

CtouHbI€ BOABI, OTBOJUMBIE C TEPPUTOPHUH TPOMBILIIEHHBIX NPEANPUATUHN, Pa3IETSIOTCS
Ha TPU BHJIa: TIPOU3BOJICTBEHHBIE, ObITOBBIC, aTMOC(hepHbIe. [Ipon3BOACTBEHHBIE CTOUHBIE BOJBI
- 3TO BOJbI, UCIIOJIb30BAaHHBIE B TEXHOJOTMYECKOM mponecce. OHU BKIIOYAIOT JBE OCHOBHBIE
KaTeTOpHH: 3arpsi3HEHHBIE M HE3arpsi3HEHHbIE (YCJIOBHO YUCTHIE).

3arpsi3HEHHbIE CTOYHBIE BOJBI MOTYT COJEpKaTh MPUMECH: a) MHHEpalbHbIE, O)
opraHvyeckue, B) OakTepuanbHble, T) Ouonormueckue. K MuHepanbHBIM 3arps3HEHUSIM
OTHOCSITCSL  XJIOPUJBI, HUTPAThl, MHUHEpATbHBIE B3BEIICHHbIE BelIecTBa (MECOK, TJHHA)
pacTBOpPEHHBIE B BOJIE HEOpTraHUYECKHE BelecTBa U JIp. OpraHnuecKue 3arpsa3HeHus MOTYT ObITh
pacCTUTENBHOTO M KUBOTHOTO MPOUCXOXKAEHUS. K pacTUTENbHBIM OTHOCSTCS OCTaTKH
pacTeHui, TUIOJO0B, Oymarv, pacTUTEIBHBIX Macel H TMp. 3arpsa3HEHHUSIM >KHBOTHOTO
MIPOUCXOXKACHUS OTHOCATCS (DU3MOJOTMUECKHUE BBIICTCHUS JIIOJeH W JKUBOTHBIX, OCTaTKU
TKaHEeW KUBOTHBIX, KJICEBBIC BEIIECTBA U JIp. bakTepuanbHbIe 1 OMOJIOTHYECKHUE 3arps3HEHUs 10
XUMHUYECKOMY COCTaBY SIBJISIFOTCSI OPraHMYECKUMU 3arpsi3HEHUSIMU, HO BBIACIICHBI B OTJEIbHYIO
TPYIITYy BBUIY 0COOOTO B3aMMOJICHCTBHS C APYTHMMH BUAaMH 3arps3HeHuid. OHU MpeCTaBiIsIoT
c000if pa3mTUYHbIE MUKPOOPTAaHU3MBIL: TPUOBI, BOJAOPOCIH, OaKTEPHH.

VYCcnOBHO 4HCTBIE BOABI O00pa3yrOTCsS B pe3yjbTaTe OSKCIUIyaTallud OXJIAJUTEIbHO-
MacTEPU3ALMOHHBIX YCTAHOBOK, aMMHMAUHBIX M BO3YIIHBIX KOMIIPECCOPOB, KOHJEHCATOPOB U
T.II. DTy KAaTeTOPHIO CTOYHBIX BOJ HEOOXOJWMO HAIPaBIATh IIOCIE COOTBETCTBYIOIICH
00paboTKK (OXJaXIEeHUE, OYHUCTKM U T.I.) B CHUCTEMBI OOOPOTHOTO WJIM TIOBTOPHOTO
BOJIOCHAOKEHUS TIPEINPHUATHS. DBBITOBBIE CTOYHBIE BOJBI — TO BOJBI OT CAHUTAPHBIX Y3JIOB
MPOU3BOJICTBEHHBIX U HEMPOU3BOJCTBEHHBIX KOPIYCOB M 3/IaHMM, AYIIEBBIX YCTAHOBOK W T.II.
ATMoc(hepHbIe CTOYHBIE BOJIBI - JOXK/EBBIE M TaJIbIE BOJIBI.
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Bonpocul ona camonpogepku:
1. Ha3oBure ocHOBHBIE 3arpsA3HSAIOLINE BellecTBa B cTokax oT I1I1.
2. Kak knaccuuuupyrorcs CTOUYHbIE BOJbI?

6. CoBpeMeHHbIe OMOTEXHOJIOTHYeCKHe MPUHITUIBI 0YMCTKH cTOYHBIX Boj (CB).
A3poOHbIe npouecchbl OYMCTKH CTOYHBIX BOJA. AHA3POOHBIE MPOLECCH OUUCTKH CTOYHBIX
BOJI

Xapakrepuctuka u coctaB CB. Ilokaszarenu CB, HampaBiisieMbIx Ha OHMOJOTHYECKYIO
OUYHUCTKY, UX POJb U 3HAUCHHE. MexaHU3M aHadpoOHOro cOpakuBaHUs. Pexumbl cOpakuBaHMUs.
MeranTtenku. [lapameTpbl paboThl. Y CIOBHS SKCILTyaTallui. AHA3POOHBI OHODUIIBTD.

MeTtoauyeckue peKoOMeHIanu:

K cdepe sxomorndeckoit OMOTEXHOIOTHHA OTHOCATCS CIICAYIOIIHE OCHOBHBIC
HaIlpaBJICHHUA:

- OMOJIOTUYECKAst OYMCTKA CTOYHBIX BOJ;

- 6M000pabdoTKa TBEPABIX OTXO0B (YTHIM3AIMS WiIa CTOUYHBIX BOA, epepadboTka ThO,
00€3BpPESIKUBAHKE U JIMKBUIAIIHSI OITACHBIX MPOMBIIIUICHHBIX OTXOJIOB);

- OMoJIOTHYECKasi OYMCTKA BO3yXa OT apOMAaTHUECKUX BEIICCTB;

- Omoerpaganus KCEHOOMOTHKOB B OKPYXKAIOIICH Cpee;

- OMoJIorHYecKasi peKyJIbTUBAIIUS [T0YB, 3arPSI3HEHHBIX OTXO0/IaMU OPTaHHYECKONW XUMHUH
U HEPTBIO;

- oOecrnieueHre BO30OHOBIISIEMBIMI HCTOYHHKAMH SHEPTUHU M ChIPhSI HA OCHOBE
OpPraHMYECKUX OTXO0B M OMomacchl (IojlyueHue Onorasa u Ipyrux BUJ0B BTOPUYHOTO
TOILTUBA, TPaHC(HOPMAIIHS OPraHUYCCKUX YIOOPCHHIA U JIp.);

- co3anue 0e30macHbIX U 3(PPEKTUBHBIX CPEACTB OMOJIOTHIECKON OOPHOBI ¢ O0JIC3HAMU
Y BPEAMTEISIMU CEITbCKOXO3SHCTBEHHBIX KYJIBTYP, AIbTCPHATUBHBIX XUMUUECKUM ITECTHIIHIAM.

Ycnexu 6MOTEXHOJIOTHH U MOJIy4eHHE HOBBIX (POPM MUKPOOPTaHU3MOB MO3BOJISIFOT
pacCUUThIBATh HA IPUMCHCHUC UX B LCIIAX 3KOJIOTHYECKOU 3alllUTHhI: HJIA HGI\/JITpaJII/I?;aHI/II/I
TBEPABIX OMACHBIX OTXOJIOB, pa3pyILICHHs apOMaTUYECKUX COEIMHEHUI ra30BbIX BRIOPOCOB, IS
OYHUCTKHU BOJIBI U ITOYBBI OT HE(TAHOTO 3arpsA3HEHNUS, AJ11 OMOJECTPYKIIUN CTOMKNX
KCEeHOOMOTHUKOB U macTMmacc. [locneanemy,B 4aCTHOCTH, CIOCOOCTBYET BCTPEUHBIN MPOIECC
CO3JIaH¥sI HOBOT'O TIOKOJICHUS IJIACTUKOB — OMOpa3iiaraeMbix.

Pa3BuTHe MpOMBIIUIEHHOCTH BEAET K 00pa30BaHUIO OOJBIIOTO KOJIMYECTBA OTXOJOB, B
TOM YHUCJIC OTXOHOB, COACPKAIIMX HOBBIC AHTPOIIOICHHLIC KOMIIOHCHTHI. MGTOI[aMI/I
OMOTEXHOJIOTHH 3TU OTXOABI MOTYT OBITh MTepepabOTaHbI B OJIE3HbIE HIIN O€3BPEAHBIC TPOYKTHI.

CrouHble BOJbI OOBIYHO CO/AEPHKAT CIOKHYIO CMECh HEPACTBOPUMBIX U PACTBOPUMBIX
KOMITOHEHTOB Pa3IMYHOMN MPUPOIBI U KOHIICHTPAIMH. BEITOBBIE OTXO0/bI, KaK MPaBUIIO, COAEPKAT
MOYBEHHYIO U KHIIIEYHYI0 MUKPOQIOPY, BKIIOYAs MATOT€HHBIE MUKPOOPTaHU3MBI.

CrouHble BOJBI CaxapHbIX, KpaxMalbHBIX, MHUBHBIX W JPOXIKEBHIX 3aBOJIOB,
MACOKOMOHMHATOB COACPIKAT B OOJIBIINX KOJIMYECTBAX YTJI€BOJbI, OelKku " JKHPBI, SABJIAIONIUCCA
WMCTOYHUKAMU MTUTATEIHHBIX BEIIECTB U DHEPTHH.

CTOKH XUMHYECKHUX U MCTAJUTYPTUYCCKUX MMPOU3BOJCTB MOT'YT COACPKATE SHAYUTCIILHOC
KOJIMYECTBO TOKCHYECKUX U JIaXKe B3PBIBUATHIX BellecTB. Cepbe3Hoe 3arps3HeHne BO3HUKACT MpU
InornagaHv B OKPYXKAKOIIYIO0 Cpeay COG)II/IHCHI/Iﬁ TAXKCIIBIX METAJIOB, TAKUX KaK KE€JI€30, MCb,
OJIOBO H JIp.

HGJ'IB OYHCTKH CTOYHBIX BOJ - YAAJICHHUE PACTBOPHUMBIX U HEPACTBOPHUMBIX KOMIIOHCHTOB,
ANMMMHUHAPOBAHKE TTATOTEHHBIX MUKPOOPTaHU3MOB U MIPOBEICHNE AIETOKCUKAIIUY TaKUM 00pa3oM,
4TOOBI KOMIIOHEHTEI CTOKOB HE BpCANJIN YCJIIOBCKY, HC 3arpsA3HAIN BOOJOCMBI.

bakrepun poma Pseudomonas mpakTtuuecku BcesiHbl. Hampumep, P. putida moryr
YTUJIN3UPOBaTh HaTaauH, TOMYOJ, alKaHbl, Kamapy U Jp. COeIUHEHUs. BpleneHbl YnucThie
KYJIbTYPbl MUKPOOPTaHU3MOB, CIIOCOOHBIE pa3iararh crenuduieckre GeHoNbHbIE COSANHECHHUS,
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KOMIIOHEHTHI He()TH B 3arpsi3HEHHBIX BOJaxX U T.A1. Mukpoopranu3msl pogaPseudomonas mMoryr
YTWIM3HPOBATh U HEOOBIYHBIE XUMHUECKUE COSAUHEHHS - MHCEKTUIMIbI, TepOUIUIbI U ApYyTrHe
KCEHOOMOTUKHU. ['@éHeTHYeCKr CKOHCTPYMPOBAaHHBIE INTAMMBl MHUKPOOPraHM3MOB B Oynyllem
CMOTYT PEIIUTh MPOOJEeMYy OYUCTKH CTOYHBIX BOJ M TOYB, 3arps3HEHHBIX MECTHLUIAAMU M
JIPYTUMH aHTPOIIOTEHHBIMU BellecTBaMu. [lecTUIM/IBI TOCTYNAIOT B OKPYXKAIOILYIO Cpey Mocie
00pabOTKHU CEIbCKOXO3SHCTBEHHBIX KYAbTYpP. BONBIIMHCTBO M3 HUX PACIIEIUIAIOTCS OAKTEPHSIMU
u rpubamu. Jlyuyme Bcero Ouonerpajanusi NECTHLUIOB YAAETCS, €CIM MHUKPOOPraHU3MbI
JEUCTBYIOT CO00IIa, B XUMUYECKUX PEAKIHIX COMpsIKEHHOro MetabonusMma. [Ipu stom yxe Ha
nepBoil craauum MHUKpOOHOHW TpaHCOpPMALMM TOKCHUYHOCTh OOJBIIMHCTBA NECTULUI0B
yTpPauuBaeTCs, YTO IMO3BOJSET pa3padaThiBaTh OTHOCHUTEIBHO IMPOCTHIE OMOTEXHOJIOTHYECKHE
MeToAbl 60pbOBI ¢ HUMHU. [lepBUUHBIN TUAPOIN3 NECTULIUI0B MOKHO MPOBOAUTE U C TIOMOIIBIO
(hepMEeHTOB, TaKUX KaK TUIPOIA3bl, ICTepasbl, GocdorcTepaspl, auiaMuaasbl. [lectunmasr u3
CTOYHBIX BOJI MOXHO YAAJISATh, UCIOJIb3Yysl HMMOOUIN30BaHHbIE (POPMBI 3TUX (DEPMEHTOB.

buonornyeckue MeTolbpl TaKKe MPUMEHMMBI I OYMCTKHM CTOYHBIX BOJ HEQTSIHOH
MPOMBIIIUICHHOCTH. J[JIs1 3TOr0 NPHUMEHSIOT a’dpHpyeMble CHCTEMBbI OMOOYHCTKH C aKTHBHBIM
WJIOM, COZIEPIKaIllUM aJallTHPOBAHHOE K KOMIIOHEHTaM He(Tu MuKpoOHoe coobiiecTBo. CKOpocTh
Jerpajlalliyd 3aBUCUT OT Kaue€CTBEHHOIO COCTaBa M KOHILIEHTpALMM YIJIEBOJOPOJIOB, a TaKkKe
TeMIepaTypbl M CTeneHM a’pauuu cpeabl. HaumbGonee »sddexTuBHO OHOAerpaganus
OCYILIECTBIsETCA, KOTAa He(Th SMYyJIbIUPOBaHA B BOJIE.

B uHCTHTYTE TpUKIaNHONW OMOXMMHHM M MAIIMHOCTPOCHHUS pa3paboTaH OTEYECTBEHHBIN
npemnapar - Ouonerpaiant Hetu 1 HedrenpoaykToB. OH MO3BOJIAET YTHIN3UPOBATH KaK CHIPYIO
He(pTh, TaK W PA3IUYHbIC HEPTENPOAYKTBHI: Ma3yT, AM3EIBHOE TOIUIUBO, OCH3WH, KEPOCHH,
apOMaTUYeCKUEe YIJIEBOAOPOAbl. MUKpPOOpraHU3Mbl COOOIIECTBA CIIOCOOHBI A(PHEKTUBHO
OKHCIISTh UIMPOKHHA CIEKTp YIJIEBOJOPOJOB HE(PTH, B TOM 4YHCIE W apOMaTHYECKHE
yIIEBOJIOPO/IbI, B IMIMPOKOM Juamna3zoHe Temmepatyp (8—35°C) u kucnotHoctu cpenst (pH 3.5—
10.0) ¢ ontumymom 6.5-7.5. buonpenapar padoTaeT rmpu BLICOKOM ypoBHE 3arpsizHenus 10 20%,
C BBICOKHUM COJIEpKaHUEM TSKENBIX alu(paTHUECKUX U apOMAaTHUECKUX YIJIEBOI0PO/IOB.

[IpenmyniecTBOM TaHHOTO MpenapaTta sBJIseTcs TO, YTO B CyXOi (hopMe ero noiaydaror 1o
HOBOM TE€XHOJIOTUU PACIIBUIUTENBHOM CYIIKH, YTO 00ECTIEYMBAET €r0 HU3KYIO C€0eCTOMMOCTh IpU
COXPAaHEHMH BBICOKOM aKTMBHOCTM (KOHIIEHTpanusi KiIeTok B mpemnapare 1010 ki/r).
[Ipou3BojacTBO M NpuUMeHEeHHe Ouornpenapara BbITOJAHO OTIMYAETCS CPABHUTEIBHO HU3KUMU
ce0eCTOMMOCTBIO M JHEpPro3arparaMH, JEerKoil TpaHCHOPTHUPOBKOW, OTCYTCTBHEM BTOPHYHBIX
OTXOJIOB, DJKOJIOTUYECKOW Oe30MacHOCThIO, CBS3aHHOW €O CHOCOOHOCTBIO — pasziaraTh
YTJIEBO0PO/IbI HE(TH Ha SKOJIOTMUECKU HEUTpaIbHbIE COSMHEHUS.

A3zoTconepkaliue coeiuHeHus (0eIKu, aMUHOKHUCIOThI, MOYEBHHA) MOTYT OBbITh YAaJICHBI
B OMOJIOrMYEeCKOM Mpoliecce AeHUTpUuKauu-HuTpuduKanuy. buonornueckoe yaajaeHue azora
u ¢docdopa, SBISIOMUXCS NPUUYMHAMH 3BTpOPUKAIMHU (3apacTaHMsl 03ep MUKPOBOJOPOCISMHU,
KOTOpble OYpHO Ppa3MHOMKAIOTCs, 3aTeM OTMMpAlOT, JaBas MHILY a’dpOOHBIM OaKTEepHsM,
MOTPEOIIAIOIMMHU KHCIOPOI, YTO MPUBOJIUT K 3aMOPY PbIObI) 03€p U KaHAJIOB, HAXOAUTCS B CTaIUN
9KCIIEPUMEHTOB.

Tsoxenble MeTayibl  3aTPYAHSIOT OMOJIOTHYECKHE MPOIECChl OYHMCTKHM CTOKOB H
OTPHLIATENIHO BIMSIOT Ha (uopy U ¢ayHy. [IpupoaHble mTaMMbl MUKPOOPTaHU3MOB HE MOTYT
OBITh UCIIOJIB30BAHBI /ISl HAKOIUIEHUS STUX METANIOB B CUJTYy UX BBICOKO TOKCMYHOCTH. OJIHAKO,
€CThb OEJIOK BBICIIMX OPraHU3MOB - METANIOTUOHENH, KOTOPBI aKTUBHO CBSI3bIBAET pa3iMyHbIC
TSDKENbIE METaJUIbl. ['eH, KOAUPYIOIUN CHUHTE3 MBIIIMHOIO METaJNIOTHOHEHHA, KIOHHUPOBAH B
OakTepusix. JTO OTKPBIBAET BO3MOXKHOCTb IOJyYeHHs Oeilka B OOJIBIIMX KOJIWYECTBAX C
UCIOJIb30BaHNE HMMMOOWMIIM30BaHHBIX OaKTepUil M €ro HCIOIb30BaHMS AJIs CBS3bIBAHUS U
9KCTPAKLUH TSHKEIIBIX METAJUIOB.

JUis O4YMCTKM CTOYHBIX BOJ| MHILIEBBIX MPOU3BOJCTB Haubonee 3P HEeKTUBHBIMU
SBJIIIOTCS
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OMOJIOTNYECKHE METO/bl. DTO OOBSACHSACTCS MPUCYTCTBHEM B MPOU3BOJICTBEHHOM CTOKE
OpPraHUYECKUX 3arpsA3HEHUH B  OCHOBHOM  €CTECTBEHHOTO  IPOUCXOXIeHHs  (OemKw,
AMUHOKHCIIOTBI), KOTOpBIE JIETKO "MOeAaroTCs" MUKpOOpTraHU3MaMH.

bakTtepuanbHOe BbIllI€IaYMBAHUE — TMIPOLIECC IIE€PEBOJIA HEPACTBOPUMBIX B BOJE
COCIUHEHUII METaJJIOB B PACTBOPEHHOE COCTOSHHE TIOJ JIEHCTBHUEM  CIIELIMAJIbHBIX
MHUKPOOPTaHNU3MOB.

buooxucnenue — norpedieHue 3arps3HAIONINX BEIIIECTB c
MOMOIIIbI0 MUKPOOPTaHU3MOB MJTH aCCOLUAIIMM MUKPOOPTaHU3MOB B a9POOHBIX YCIOBHSIX.

MetanoBoe OpoxkeHue — TmepepaboTKa OpPraHUYECKUX OTXOJOB C  IOMOIIBIO
acCOIMALMU METAaHOTCHHBIX MUKPOOPTaHM3MOB B aHAIPOOHBIX YCIOBHUSX.

Bonpocuwl ona camonposepxu:
1. Yro Takoe aHa’poOHbII OnoduasTp? KakoBsl ero BU/bI, MPUHIIUIT ASHCTBUS,

KOHCTPYKIUS, 3P PEKTUBHOCTh OUUCTKU?

2. Uro Takoe metaHTeHK? KakoBbI €ro BUIbI, IPUHIUN 1EHCTBUS, KOHCTPYKIIHS,
3¢ (HEeKTUBHOCTH OYUCTKU?

Bonpocw ona camonposepku:
Kakue ocHOBHBIE HaIIpaBJIEHUs IKOJIOTHYECKOI OMOTEXHOIOTHH?
Yro Takoe 6GMOIIOrnYecKas OYMCTKA CTOYHBIX BOA?
Onwumure 6MOUIBTPHI, UX BUABI K KOHCTPYKIIUS.
Onummure a3pOTEHKH, UX BUJIbI U KOHCTPYKLIUS.
Onumure GUONIPYABI, UX BUABI U KOHCTPYKIIHSL.

arONE

7. BHOOYHCTKA ra30BO31yIIHbIX BHIOPOCOB

Bbuockpy06epsl. BHOpeakTopbl ¢ OMBIBAEMBIM CIIOEM.
MeTtoanyeckue peKOMeHIAluH

buookucnenne — norpebdeHne 3arps3HIIOIINX BEILIECTB c
ITOMOUIbI0 MUKPOOPTaHU3MOB WJIM ACCOLIMALIUU MUKPOOPTaHU3MOB B a3pOOHBIX YCIOBHUSX.

buocopbuus — copouus BPEIHBIX npuMecen u3 ra3os WIN
KHUJKOCTEH MHUKpPOOpPraHM3MaMH{, OOBIYHO 3aKPEIUIEHHBIMM Ha CIEUUANbHBIX TBEPABIX
HOCHUTEIISX.

Bbuockpy66epsl - 3T0 abcopOIMOHHBIE annapaThbl, B KOTOPHIX OPOILIAOIIEH >KHJIKOCTBIO
CIy’)KUT BOJIHasl CYCIEH3HUsl aKTUBHOI'O WJIa ¢ MUKpoopraHu3MaMu. OOBIYHO OYMIIAeMBIi ra3
nojaercs B cKpyOOep CHHM3y M IPOXOAMUT Yepe3 HacaJKy B IPOTUBOTOKE K OpPOMIAIOLIEMY
abcopbenTy. Ilpoueccsl pa3nokeHus yIOBIEHHBIX MPUMECEH MPOTEKAlT B PeakTope-a’paTope.
JUia nopziep:KaHus JKU3HENEATENbHOCTH MHUKPOOPTraHW3MOB B CHUCTEMY HEIpPEPHIBHO BBOJST
HE00XO0/AMMBbIE TUTATENIbHBIE BEILIECTBA.

Bonpocwi ona camonposepku:
1. Bunbl 6nockpy00epoB, IPUHILIMIT UX AEUCTBUSL, KOHCTPYKIUS, 3P PEKTUBHOCT OUUCTKH.
2. Buapl OMopeakTOpOB C OMBIBAEMBIM CJI0EM, IPUHIUI UX ACHCTBUS, KOHCTPYKLUS,
3 PEeKTUBHOCTH OYUCTKH

8. buorexHoJioruyeckasi yruau3amnus TBepabix oTxoaoB. [lepepadoTka opranuvyecKux
0TX0a0B C ﬂonyqe}meM KOpMOBbIX IlpO}IyKTOB, rH}IpOJII/BaTOB, 6I/IOJIOFI/I‘ICCKI/I AKTHUBHBIX
BeILECTB U J100aBOK

AbdpoOHasi ctabuimsanys 0CaJKOB CTOYHBIX BojA. KoMmocTupoBaHHe OCaJKOB CTOYHBIX
BOJ Y TBEPABIX OTXOOB.
Meroaunyeckue ykazaHus
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Crabunusanys TEpBUYHBIX M BTOPUYHBIX OCAIKOB JOCTHTaeTCs ITYyTEM pa3lIOKCHHS
OpPraHMYECKOM 4acTU 10 MPOCTHIX COEAUHEHUN WM MPOIYKTOB, UMEIOIUX JJIUTENIbHbIN PO
aCCUMWJIILIMK  OKpyXkarolied cpenoil. Dddexr crabunmszanuu ocagka MOXKET ObITh IMOJY4YEH
pasHBIMH METOJaMU — OHOJIOTHYECKUMH, XHUMHYECKHMMH, (U3MYECKHMH, a TaKkkKe uX
koMOuHanuen. llenecooOpa3HOCTh NPUMEHEHHs TOIO MM HHOIO MeToJa CTaOWiIM3aluu
OIIpEeAEIAETCS PSAAOM YCIOBUM, IIIaBHBIMU U3 KOTOPBIX SIBJIAIOTCS BUJ OCAJKOB, UX KOJMYECTBO,
BO3MOXXHOCTb M YCJIOBMs JalbHEMINEr0 HCIOJIb30BAaHUSA, HAIM4YUE TEPPUTOPUM UI HX
pasmelneHusl.

HauOonbuiee pacnpocTpaHeHHEe MOMYYWIM METOAbl OMOJIOTMYECKOH aHa’poOHOW U
a’pobHoi crtabmwimzanuu. [Ipu HEOONBIIOM KOJWYECTBE OCAAKOB IPHMEHSIOT CENTHUKH,
IBYXbAPYCHbIE OTCTOMHUKH M OCBETJIMTENIN-TIEPETHUBATEINH, B KOTOPBIX OMOJIOTMYECKUH ITpoLecce
pa3iIoKEeHUs: OPraHMYECKON Macchl MPOMCXOANUT SKCTEHCUBHO 10/ BIIMSHUEM BHEIIHUX YCIOBHI.
VHTeHCUBHBIN NpoLiecC MUHEpAIU3aluu TpeOyeT CO3JaHMsl ClIeLMaIbHbBIX YCIOBHUH, ONTUMAIBLHO
o0ecTIeYnBaOIIUX BCE €ro CTaaAnu. J{J1s ero ocyniecTBICHUS IPUMEHSIOT METAaHTEHKHU U a3pOOHBIE
MUHEPAJIA3ATOPHI.

Centuky, JIBYXBSAPYCHBIE OTCTOMHMKM M OCBeTIMTEnu-nepernuBarenn. Centuku
SBIISTIOTCSI KOMOMHUPOBAHHBIMHA COOPY)KEHUSIMHU, B KOTOPBIX MPOUCXOIUT OCBETICHHE CTOYHOU
BOJIbI U cOpakuBaHue (IeperHuBa-HKUe) BbINABIIEro ocagka. CenTuku OObIYHO NPUMEHSIOT IpU
OYMCTKE HEOOJBIIMX KOJIMYECTB CTOYHBIX BOA (0 25 M3/cyT), mocTymarolmux OT OTAEIbHO
CTOSIIIMX 3[JaHUM WIM Tpynnsl 31aHui. [locienyromen CTyNeHbIO OYUCTKH CTOYHOM BOJBI
SBJIIIOTCSL JIOJIS1 TMOJ3EMHOM (MIbTpaLuy, IecyaHOo-TpaBUilHbe (GUIBTPBI, (QUIBTpYIOLIME
TpaHILEU WIN KOJOIIBL.

Bs3BemnieHHble BelecTBa, COAEpKAIllMECs B CTOYHOM BOJE, BBINAJAIOT B OCANOK,
HaKaIJuBaroLuiicss Ha 1He centuka. Ocalok npeacTaBiseT coO0N YacTUIbl IPEUMYILECTBEHHO
opraHudeckoro npoucxoxaenus. [lox nelictBuem aHa3pOOHBIX MUKPOOPTaHU3MOB OpraHHYEecKast
4acTh OcaJiKa IPEBPALLAETCs B Ta3bl U MUHEPAJIbHbBIE COEAMHEHHUS.

Bonpocut ons camonposepu:

1. AbnpoOHas cTabWIM3aIKs 0CaIKOB CTOYHBIX BOJI: YCIIOBHS IIPOBEICHUS TIpoIlecca,

KOHCTPYKTHUBHOE UCITOJIHEHHE aNNapaToB.
2. KowmmocTupoBanue 0caaKkoB CTOYHBIX BOJ] M TBEPABIX OTXOOB: allllapaTypHOE
o(opMIIeHHE TaHHOM TEXHOJIOTHH, OCHOBHBIE ATAIIbI IPOIIECCa KOMIIOCTUPOBAHUS U
YCJI0BUSA NPOTECKAHUA JAaHHBIX ITPOLICCCOB.
[Tpouecc ana’poOHOTO COpaKUBaHUSI.
buoTtepMuueckoro koMmnocTupoBaHue: 000py0BaHNE HEOOXOAUMOE IS TAHHOTO
npoliecca, yCJIOBHs MpoBeeHus rnporecca. CXeMbl aspaluu U YBIKHEHUS
KOMIIOCTUPYEMOT'0 MaTepuaia.

~ow

9. IK0/10r0-3KOHOMHUYECKHIT AHAIN3 BAPHAHTOB CO3/IaHUS U PA3BUTHS NpeINPUSTHI
NHUIIEBOro nNpogpust

OKOHOMMYECKUH MEXAHW3M pPALMOHAIBHOIO HCIIOJIB30BAHUS IMPUPOJIHBIX PECYPCOB.

Opranu3zanus NpupoI00XpaHHO CiTy>KObI Ha MPEANPUATHIX MUILEBON OTPaCIIH
MeToanyeckue yKazaHust

Konnenmusi 06e30TXOHOM TEXHOJOTMM B HEKOTOpOW cremeHM ycinoBHa. llof
0€30TXO/THOM TEXHOJOrHMed TMOHMMaeTcs ujealbHas MoOJIelb IPOU3BOJICTBA, KOTOpas B
OOJIBIIMHCTBA CIIy4aeB HE MOXeT OBITh peajM30oBaHa B TMOJHOM Mepe. MaooTxoaHas
TEXHOJIOTHS KaK pa3 MPEAIoJIaraeT, YTO C Pa3BUTHEM TEXHUYECKOTO MpOrpecca MpOU3BOIACTBO
Bce Oosiee MpUOIMKAETCS K UI€ATbHOM MOJIEIH.

Hcxona u3 omnpeneneHust 0€30TXOJHOIO MPOU3BOJCTBA, MOXHO BBIACIUTH CIETYIOLINE
OCHOBHBIE ITPUHIIUIIBI CO3/IaHUS 0€30TX0JHOM TEXHOJIOTHU:

45



* KOMIUIEKCHOE UCIIOJIb30BAHUE MaTEepUAIIbHBIX PECYPCOB,;

® COBCPHICHCTBOBAHUC CYHICCTBYIOIIUX TEXHOJIOTHYCCKUX mponeccos,
00ECIIeYNBAOIINX CYIIECTBEHHOE CHIDKEHHE OOBEMOB OOpa30BaHMS MOOOYHBIX MPOAYKTOB H
OTXO/IOB;

* CO3/laHUE MPUHIUIHAIBHO HOBBIX, OJKOJOTHMYECKH OE€30MacHBIX TEXHOJIOTHIA,
UCKJIIOYAIOLINX 00pa30BaHUE OTXOJIOB;

* CO3lIaHME W COBEPIICHCTBOBAHUE 3aMKHYTBIX CHCTEM MPOMBIILICHHOTO

BOJIOCHA0KEHUS C MCIIOJIb30BAaHUEM 00pa3yIOLINXCS OTXO0/I0B;

* BBIBOJI M3 JKCIUTyaTallMW YCTAPEBIIUX OCHOBHBIX (DOHIIOB, OKA3bIBAIOIIMX HEraTUBHOE
BO3/ICHICTBUE HA OKPYKAIOIIYIO CPENy.

KommiekcHOe  MCIONIB30BaHUE MaTepUAIBHBIX PECYPCOB - OCHOBHOW — TPUHIIMII
0e3orxomHoro mpousBoActBa. OH  oOecnedunBaeT Haubojiee TOJNHOE HIKOHOMHUYECKHU
OIpaBJIaHHOE WCIIOJIb30BaHUE BCEX ITOJIE3HBIX KOMIIOHEHTOB, COJICPIKAIIUXCS B CHIPhE, a TAKIKE
BO BTOPUYHBIX MAaTCPUAIIBHBIX PECypCax. IlonHoTa UX U3BJICUEHNUS U HUCIIOJIL30BAHUS 3aBHUCHUT OT
NOTPeOHOCTH B HHUX OOIIECTBA M ONPEACISICTCS YPOBHEM DPa3BUTHUS TCXHHKH W TEXHOJIOTUH
MPOU3BOJICTBA.

[IpyHIMI KOMIUIEKCHOTO HCIOJb30BAaHUS MAaTEPUAIBHBIX PECYPCOB MOXKET ObITh
peann30BaH MyTEM BBITIOJHEHHUS CIICAYIOIIUX TPEOOBAHUN:

* pecypcocOepexeHusi, T.e. 0oJiee TOJTHOTO UCIOIBb30BaHUS CBIPhSI, TOILINBA, TEIJIOBOM
U JIEKTPUYECKOW JHEPIHM, IPYrUX MaTEPHUAIBHBIX PECYPCOB;

. NOBBIIICHUST  APPEKTUBHOCTH  HCIIOIB30BaHUSI TIOOOYHBIX TPOJYKTOB ITyTEM
JIOTIOJTHUTEIIBHOM TIepepabOTKH, U3BJICYCHUSI HarOOJIee IEHHBIX KOMIIOHCHTOB;

* mepepadOTKM BCEX BHIOB OTXOJIOB IPOU3BOJCTBA C IOJyYCHHEM TOBapHOM

MIPOLYKIIUHU

Ounenka ypoBHsI 0€30TXOJJHOCTH NPOM3BO/ICTBA SIBJISAETCS OYeHb CJI0KHOM 3a7ayeil.
Enunbix KpuTepueB 0€30TXOAHOCTH Ul BCEX OTpPAciei MPOMBIIUIEHHOCTH HE CYLIECTBYET.

Bo3MOXHBI Clieyoire MoIX0/bl IS OLIEHKH CTeTIeHU 0€30TX0IHOCTH MTPOU3BOJICTBA!

a) CTeNeHb UCNOIb30BaHUS PUPOJHBIX PECYPCOB;

0) OTHOIIEHHE BBIXOJIa KOHEYHOW MPOAYKIMH K Macce MOCTYIHUBIIETO

CBIpBS U MOIy(HhadpUKaTOB;

B) KOJTMYECTBO OTXOJI0B, 00pA3YIOIINXCS HA €IUHUILY TPOAYKIIUH.

Onenka ypoBHS  0€30TXOJHOCTM  JOJDKHA  OCHOBBIBATbCA ~ HAa  IOKa3aTelsXx,
XapaKTEePU3YIOUIUX CTENEHb 3aMKHYTOCTH MaTepUAIbHO-TEXHMUYECKOTO MOTOKAa Ha «BXOAE» U
«BBIXO/IE» MPOU3BOCTBA IO OTHOIIECHHUIO K OKpY’Karolel cpese. B 3aBucumoctu ot cnenuduku
oTpacliieil 3TU TIOKa3aTeNd U METOJbl UX MOCTPOCHUS MOTYT ObITh HEOIUHAKOBLIMU. Pa3nuyapiM
MOXET OBbITh TOJAXOJ W TPH pa3pabOTKE OICHOYHON CHCTEMbl YpOBHSI O€30TXOJHOCTH —
OpPUEHTHUPYIOUIEHCS Ha  CTOMMOCTHBIE WM  HaTypajlbHO-BEIIECTBEHHBIE  ITOKA3aTEINH.
Omnpenenenue nokasartesnell B HaTYpaJlbHO-BEIIECTBEHHOM HCYMCIEHUH IO3BOJISET JaTh Ooliee
JIOCTOBEPHYIO (HE TOJBEPKEHHYIO BIMSHHUIO IIEH M CTOMMOCTHBIX CTPYKTYpPHBIX CIBUTOB)
OLIEHKY YpOBHS 0€30TXOJHOCTH IMPOU3BOACTBA.

CreneHb 3aMKHYTOCTH TPOU3BOJICTBA IO OTHOIIEHUIO K OKpYXKaromied cpene
oTpesieNisieTcs] KaKk OTHOIIEHHE MAacChl IPOM3BENEHHOM MPOIYKIMU K M3PacXOJOBaHHOW Ha ee
MOJIyYEHUE MACCe MaTEPUAIbHO-CBIPHEBBIX PECYPCOB.

B 3aBucumoct oT cnenuuku nepepabOTKU  CETbCKOXO3SMCTBEHHOTO  ChIPbS
OIICHUBATh YPOBEHb 0E30TXOJHOCTH MPOU3BOJCTBA CIEAYET C YUETOM JACUCTBUS KOHTPOIBHBIX
MoKasaresiae BOJIO-, 3eMJie- M DHEProeMKOCTH TEXHOJIOTHYEeCKuX mporeccoB. [IponsBoacTsa
HEOOXOIMMO PpaHXKUPOBAaTh B TOPSAKE 3aHMMAEMOTO KaXIbIM U3 HHX MeCTa Cpeau
OJTHOTHUITHBIX MIPOU3BOICTB o YpOBHIO  0€30TXOAHOCTH Kak OTHOCHUTEIILHO
CpeAHeoTpacieBoro, Tak M Hauboyiee MPOTrPECCUBHOIO OTEYECTBEHHOIO U 3apyOeHOro
TEXHOJIOTUYECKOTO0  O0bekTa. BO3MOXHO  paHXHpOBaHHE  TEXHOJOTMH  mepepaboTKu
CEJIbCKOXO035MCTBEHHOTO ChIPbs IO TPEM YPOBHSM:
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* BBICIIMKA - TEXHOJOTHH, COOTBETCTBYIOIIME Haubojee MPOTrPecCUBHBIM TEXHUUECKUM
pELICHHSIM B CTpaHe U 3a pyOexom;

* CpPEeIHUHN - TEXHOJIOTMH, HE IMOJHOCTHIO COOTBETCTBYIOUIME MPOTPECCUBHBIM TEXHUUYECKUM
peLIeHHsIM, OJJHAKO, B Pe3yJbTaTe MOACPHHU3AIMNN JOCTUTAeTCsl TpeOyeMblii ypOBEHb
0€30TXO/THOCTH U IKOJIOTUYHOCTH;

* HU3IIMHI - TEXHOJIOTUH, MOJJIEXkKAIINE BBIBOLY W3 MPOU3BOJCTBEHHOIO IIpoliecca U
JUKBHUJIALIUU B YCTAHOBJIEHHBIE CPOKH.

Haubonee BaxxHbIe HaNIpaBJIeHUS B O0JIACTH TOBBIIICHUS YPOBHS JKOJIOTUYHOCTH
MUIIEBON U mepepadaThiBaromieii mpoMbinuieHHocTH AITK:

* Iepexoa OT TEXHOTCHHOTO THIA Pa3BUTUS K YCTOHUMBOMY, Ul Yero rpedyercs
9KOJIOTHALIMS BCEX OTpacieil MUIeBoil U nepepadaThIBAIOLICH MPOMBIIIIEHHOCTH;

* pa3paboTKa METOAOB PKOJIOTH3AIMH C y4EeTOM HEOOXOIUMOCTH MUHHUMH3AIUU
TEXHOTE€HHOT'O BJIMSHHS MPOILIECCOB MPOU3BOACTBA MIPOAYKTOB MUTAHUS HA OKPY>KAIOLTYIO
cpeny; * KOpEHHOE YIy4YIlIeHHE MaTepHajJbHO-TEXHHUYECKOW 0a3bl oTpaciieil, OCHaIIeHue
MpeanpusaTHii 000pyAOBaHUEM U TEXHUKOH HOBOTO IMOKOJEHHUS, B TOM YHCIIE AJIs
BBICOK03()(PEKTHBHOM OUMCTKH BHIOPOCOB B COPOCOB, NEepepabOTKH BTOPUIHOTO CHIPBS U
OTXOJIOB;

* BHEJPEHUE MPOrPECCUBHBIX PECypcocOeperarimx MajJo0TXOAHBIX TEXHOIOTHIi
KOMIUIEKCHOM niepepaboTKH ChIPhsi, BTOPUYHBIX PECYPCOB U OTXOJIOB (B OOJBIIMHCTBE OTpaciien
TaKle TeXHOJIOIMH pa3paboTaHbl, HO IPAKTUUECKU HE PEaTN30BaHbl);

* IMPOKOE MpHUBJICUEHUE (elepalbHbIX, PETHOHAIBHBIX OIOJKETHBIX, BHEOIOIKETHBIX
U APYTUX BUJIOB UHBECTUIIMIA;

* COBEpIICHCTBOBAHME BCEH CHCTEMBI BOJHOTO XO3SHCTBA MPEANPUATHI: YBETUYCHUE
00BEMOB OOOPOTHBIX M MOBTOPHO HCIOJIB3YyEeMBIX BOJ, CHIDKEHHE PAacXoia CBEXEH BOIHI,
yYMEHbIIIEHUE 00beMa CTOYHBIX BOJ, OCOOCHHO 3arpsi3HEHHBIX U cOpachIBaeMbIX 0e3
OUYHUCTKH, C IIEPCHEKTUBHBIM IIEPEXO0/I0M Ha 3aMKHYTbIE LIUKJIbI;

* [EPeCcMOTp U JOpabOTKa ycTapeBIIed HOPMATHBHOM JOKYMEHTAllUU B 00JIaCTH
BTOPUYHBIX PECYpPCOB, OTXOOB U IKOJIOTHUH;

* ONTUMM3ALMS OTPACIEBOM CTPYKTYpbl U pa3MEIlEeHUs MPOU3BOJCTB, HallpaBJICHHAs
Ha CO3/J1aHHE arpONPOMBINUIEHHBIX OOBEAMHEHUH Ui KOMIJIEKCHOTO MCIIOJIb30BaHMs BCEX
BUJIOB MAaTE€pPHAJIbHBIX U 3HEPreTUYECKUX PECYPCOB, MUHUMH3ALMU 00Pa3yIOLIUXCSl OTXO0B;

* yriyOJeHHas Koomepalus CO CMEKHBIMU OTpPaciissMU 3KOHOMHUKHU C LIeNblo Ooee
3¢ (HEKTUBHOIO UCHOIB30BAaHUS BTOPUYHOIO CHIPbSI U OTXOJIOB;

* IIPOBEJICHUE CHCTEMHBIX HAYYHBIX HCCIEIOBAaHUI 10 CO3JJaHUIO0 M IPUMEHEHUIO
HOBBIX METOJIOB M HHCTPYMEHTOB 3Kosioru3anuu orpacieit AIIK, uHTerpupoBanuio
HKOJIOTUYECKUX IOKa3aTejeld B OLEHKY BHOBb Pa3pabaThIBAEMBIX TEXHOJIOTUH, TPOLIECCOB U
000py/IOBaHUS; * CO3/IaHUE OTPACIEBBIX CHUCTEM HKOJIOTMUECKOTO MOHUTOPHUHIA,
[peyCMaTPUBAIOIINX OPraHU3alMI0 HKOJOTHUECKUX J1abopaTtopuil (y4acTKOB);

* pazpaboTka u BHenpeHue cranaaproB cepun I'OCT P MCO 14000 «YnpaBnenue
OKpYKaIOIIEH Cpenoi», dKOJOTHYECKUX IPOrpaMM pa3BUTHS NPEANPUATHI.

Bonpocwi ona camonposepku:
1. Kakue acniekThl BKIIOYAET PALIMOHAIIBHOE TPUPOAOIIOIb30BaAHUE?
2. Kakue nanpasiennss B 00JaCTH TOBBIMICHAS YPOBHSI 3KOJOTHYHOCTH TMHINEBOH Bl
MO>KETe Ha3BaTh U MOSCHUTH?
3. Kakue ocHOBHBIE HaIIpaBlIeHHs TPUPOJOOXPAHHON AEATEIILHOCTH UMEIOTCS Ha
NPENANPUITUAX MUIEBON TPOMBIIUIEHHOCTH?

10. BuopekyabTHBaNMS 3eMeJIb

PeKy.]'II)TI/IBaHI/ISI 3€MCJIb - 3TO KOMIIJICKC pa60T, HaIpaBJICHHBIX Ha BOCCTAHOBJICHUEC
MPOAYKTUBHOCTHU U HapOHHOXOSﬂﬁCTBeHHOﬁ ONCHHOCTU HAPYIICHHBIX U 3arpA3HCHHBIX 3€MCJIb, a
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TaK)KE€ Ha yJIY4LIEHUE YCIOBUN OKPY)KAIOIIEH CPEIbl.

PexynpTUBany noJyiekaT HapyUIEHHbIE 3€MJIM BCEX KaTETOPUM, a TAK)Ke MPUIIETAOLINE
3eMeJIbHBIE YYaCTKH, MOJHOCTHIO WJIM YAaCTHYHO YTPAaTHUBILKE MPOIYKTUBHOCTH B peE3yJbTaTe
OTPHULATENLHOT0 BO3/1€UCTBUS HAPYIIEHHBIX 3€MEIb

B nenax obecrieyeHus: peKyJabTUBALUU 3€MEIlb, CHATHUS, COXPAHEHUS U PAllMOHAIBLHOTO
HCII0JIb30BAaHUs IJIOJOPOAHOIO CJIOS MOYBBL, a TAK)XKE YCUJIEHHSI KOHTPOJIS 32 CBOEBPEMEHHBIM
BOCCTAHOBJICHHEM HapyIICHHbIX 3€Melb U BOBJEUEHUS HX B XO3SMCTBEHHBIH 00OPOT,
[IpaBurensctBoM Poccuiickoit Depepanuu Obl0 mpUHATO MoctaHoBieHne oT 23.02.1994 N
140"O pekynbTUBAIlMKM 3€MEJIb, CHATHH, COXPAHEHUHM U PAlHUOHAIBHOM HCIOJIb30BaHUU
IJI0JJOPOJTHOTO CJIOSI TOYBBI".

B cooTBeTcTBMM € [OCTaHOBJEHHEM, pEKYJIbTHBALMS 3€MeJb, HapyIIEHHBIX
IOPUIMYECKUMU JIMIIAMA M TpaXIaHaMU TIpH  pa3pabOTKE MECTOPOXKICHHH TOJIE3HBIX
UCKOMAaeMbIX M Topda, MPOBEIEHUU BCEX BHJIOB CTPOUTEIBHBIX, TI'€0JIOTO-Pa3BEIOYHbIX,
MEJIMOPATHBHBIX, IMPOEKTHO-U3bICKATEIbCKUX W HWHBIX pPa0OT, CBSA3aHHBIX C HapyLICHUEM
MTOBEPXHOCTHU MOYBBI, a TAKXKE MPU CKIATUPOBAHUH, 3aXOPOHEHUU NMPOMBIIIICHHBIX, OBITOBBIX U
JIPYTUX OTXOJAOB, 3arpsA3HEHWH YYacTKOB IIOBEPXHOCTU 3€MJIM, €CIU [0 YCIOBUSM
BOCCTAHOBJICHHSI 3TUX 3eMeJb TPEOyeTCs CHATHE ILI00OPOAHOIO CIIOS TOYBBI, OCYIIECTBIISIETCS 32
CUeT COOCTBEHHBIX CPENICTB IOPUINYECKUX JIMIl U TPAXKIAH B COOTBETCTBUU C YTBEPKICHHBIMU
MIPOEKTAMHU PEKYIbTHUBAIIUU 3EMEIb.

[Topsamox mpoBeAeHHs] PEKYJIbTUBALMKA HAPYIICHHBIX 3€MENb OINpEAeNieH COBMECTHBIM
[Tpukazom Munnpupoast PO N 525, Pockomzema N 67 or 22.12.1995 "OG yrBepxkaeHuu
OCHOBHBIX MOJOXEHUM O pPEKYJIbTUBALMU 3€MENb, CHATHUU, COXPAHEHUU U PALHUOHAIBHOM
WCIOJIb30BAaHUU TUIOAOPOJHOTO CJOS TOYBHI', W TPEIyCMaTpUBAEeT, YTO PEKyJIbTUBAIUS
3€MEJIbHBIX YYacCTKOB CEJIbCKOXO3SIICTBEHHOIO Ha3HA4Y€HHUs, TPeOYIOIUX BOCCTAHOBIICHUS
IUIOJIOPOJIMS TOYB, OCYIIECTBISETCS TMOCIENIOBAaTEIbHO B JIBa JTama: TEXHUYECKUH U
OMONIOTMYECKHUI.

TexHuyeckuil Tan npeaycMaTpuBaeT ILUIAHUPOBKY, (POPMHUpPOBAHUE OTKOCOB, CHSTHE U
HAHECEHHE TUIOJAOPOJHOIO CIOSI TOYBBI, YCTPOWCTBO THJIPOTEXHHUUECKUX U METHOPATHBHBIX
COOPYKEHM, 3aXOpPOHEHNE TOKCUYHBIX BCKPBIIIHBIX [TOPOJ, a TAKXKE IIPOBEJICHUE APYTUX padoT,
CO3JIAI0IIUX HEOOXOAMMBIE YCIOBHS JAJIS NANbHEHIIEro MCIOJIb30BaHUs PEKYIbTHUBUPOBAHHBIX
3eMeJb 10 LEJI€BOMY HA3HAYEHWIO WM AJI MPOBEIEHUS MEPONPUSATHI MO BOCCTAHOBJIEHUIO
IUI010POAMs TOYB (OMOIOTUYECKHU HTaIT).

buonoruueckuii 3Tanm BKIIIOYAET KOMIUJIEKC arpOTEXHMYECKUX U (UTOMETHOPATUBHBIX
MEpOMPHUATHIA, HANpaBJICHHBIX HA  yIydlleHHE  arpopu3W4YecKuX, arpoXUMHYECKUX,
OMOXMMHYECKUX U IPYTHX CBOMCTB MOYBHI.

Tak pekyIbTHBAINH MTOAJIEKAT 3EMIIH HApYIIICHHBIE TIPH:

- pa3paboTKe MECTOPOXKIACHHM IOJE3HbIX HMCKOMAEMbIX OTKPBITHIM WM IMOJA3EMHBIM
croco0oM, a Takxe JoOobrue Topda;

- TPOKJaJKe TpyOOIpPOBOIOB, TMPOBEACHUHM CTPOUTEIbHBIX, MEIHOPATUBHBIX,
JIECO3arOTOBUTENBHBIX, T€0JIOr0-Pa3BEA0YHBIX, UCIIBITATENbHBIX, IKCIUTYaTallMOHHBIX, IPOEKTHO-
U3BICKATEIbCKUX U UHBIX pabOT, CBSI3aHHBIX C HAPYILIEHUEM TOYBEHHOTO ITOKPOBA;

- JUKBHUJAIMU TPOMBIIUICHHBIX, BOEHHBIX, TPAKIAHCKUX U HHBIX OOBEKTOB U
COOPYKEHUII;

- CKJIaJUPOBaHUU M 3aXOPOHEHUH MPOMBIIIJICHHBIX, OBITOBBIX U IPYTUX OTXOIOB.

Buosnornyeckuii 3Tan peky/JbTHBAIUM HAPYLIEHHBIX 3eMeJIb U 3eMeJIbHbIX Y4aCTKOB
(OuoJsiornyeckasi peKyJbTHBALMs 3eMelb W 3eMeJbHBIX Y4acTKOB): OTall pPeKyJbTUBALUU
3eMeJb U 3€MENbHBIX YYaCTKOB, BKIIFOUAIOLIUI KOMIUIEKC arpOTEXHUYECKUX, OMOOTHYECKUX U
(UTOMEIIMOPATUBHBIX MEPONPUATHH 10 BOCCTAHOBIECHUIO YTPAYECHHOI'O KayeCTBEHHOT'O
COCTOSIHMSL 3eMeNib (B TOM 4YHCIE IUIOJOpPOJAMsA) C Y4YETOM BBIOPAaHHOTO HampaBICHUS
PEKYJIBTUBALIMHU I ONPEAEIEHHOTO LIEJIEBOr0 Ha3HAUEHUS U Pa3pEILICHHOTO UCIIOIb30BaHus.
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[Ipumeuanus

1  buomornyeckuidt ~ 3Tanm  OpeayCMaTpUBAeT  KOMIUIEKC  arpoTEXHUYECKHX,
(UTOMENUOPATUBHBIX U  HMHBIX  MEPONPHUATHH, HANpaBICHHBIX Ha  BOCCTAHOBJICHHE
OKOJIOTUYECKUX  (YHKIMHA TOYB, OHOJOTMYECKOW  NPOAYKTHBHOCTH U BHUJIOBOTO
pazHooOpa3usi 3KOCHCTEM.

2 Ilpu mpoBeneHNH OMOJOTMYECKOW DPEKYJIbTHUBAIIMM 3€MENIb U 3EMENIbHBIX YYacCTKOB
UCIOJIB3YIOT ~AaCCOPTHUMEHT BHMJIOB PpACTCHMH, PpEKOMEHJOBAaHHBIM CHELUAIUCTAMH IO
PEKYIbTUBALIMY 3€MEIb JIJI1 KOHKPETHOI'O PErHOHA.

6. MeToauuecKkue PCKOMEHIAMHA 11O MOATOTOBKE Oﬁy'{al()lllel"OCH K l'lpOMe)KyTO'lHOﬁ
arrecranuu

VY4eOHbIM IUIAHOM IO JUCHMIUIMHE «DKOJOrMYecKas OMOTEXHOJIOIHs» HPEeayCMOTpEHa
crenyomias ¢popMma IPOMEKYTOUHOHM aTTecTauuy: 3a4eT ¢ OLEHKOIA.

IIpomexxyrouHass arrecranys  HalpaBlI€HA  Ha IIPOBEPKY KOHEUHBIX pe3yJIbTaTOB
OCBOCHMS TUCLUIUIMHBIL.

dopMa IIPOMEKYTOUYHOM ATTECTALUU «3a4eT C OLICHKON» IPEIIOoJaracT yCTaHOBJICHUE
¢dakta cHOpMUPOBAHHOCTH KOMIIETEHIMH Ha OCHOBAaHMM OLIEHKM OCBOEHHUS OO0ydarouIuMcs
IIPOrpaMMHOI0 MaTepuaja IO pe3yidbTaTaM TEKYLIEro KOHTPOJA IUCHMIUIMHBI (MOIYJs) B
COOTBETCTBUH C TEXHOJIOTMYECKON KapTOM.

Ecnu oOyuaromuiicst HaOpas 3a4€THOE KOJIMYECTBO OAJIIOB COIVIACHO YCTaHOBJICHHOMY
JUana3oHy M0 AUCLUILIMHE, TO OH CUATAETCS ATTECTOBAHHBIM.

Takum o00pa3oMm, MOArOTOBKAa K 3aueTy MpearojaraeT MOATOTOBKY K ayJUTOPHBIM
3aHATHUSAM U BHEAYAUTOPHOMY TEKYILEMY KOHTPOJIO BCeX (GOpM.
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