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BBenenue

Booa - camoe pacmpoCTpaHEHHOE HEOpraHMYeCKOe COSJMHEHHE Ha Halleil IaHeTe.
Bogna - ocHoBa Bcex JKM3HEHHBIX MPOLECCOB, €AMHCTBEHHBIM MCTOYHUK KHUCIOPOJAa B TJIaBHOM
IBUKYIIEM Tporiecce Ha 3emie - ¢gorocwHTe3e. Boma mpucyTcTByeT BO Beel Omocdepe: He
TOJIBKO B BOJIOEMaxX, HO W B BO3JyXe, U B TOYBE, U BO BCEX >KMBBIX cymiecTBax. [locmemnue
conepxkat 10 80-90% Boasl B cBoeit 6momacce. [lorepu 10 - 20% Bozbl )KUBBIMU OpraHU3MaMHU
MPUBOJIAT K UX THOETH.

B ecrtecTBeHHOM COCTOSSHMM BOJa HHUKOTJa HE CBOOOJHA OT mnpuMmecei. B Helt
pacTBOPEHBI Pa3IMYHBIC Ta3bl U COJH, HaXOMSTCS B3BEIICHHBIE TBEpJble yacTHyku. B 1 nutpe
MIPECHOM BOJIBI MOXKET CO/IepPKAThes 10 1 rpaMma Ccoeid.

Bonbmass yacTe BOJBI COCpelOTOYEHA B MOpsSX M oOkeaHax. Ha mpecHbie BOAbBI
npuxoauTcs Bcero 2% . bombias yacTs pecHbIX BoA (85%) cocpenoTodeHa BO JIbaX MOISPHBIX
30H U JICTHUKOB. BO300HOBJICHHE MPECHBIX BOJI TPOUCXOINT B PE3yJIbTaTe KPyTrOBOPOTA BOJIBI.

C mosiBIeHHEM >KHU3HHM Ha 3emiie KpyroBOPOT BOJBI CTAl OTHOCUTEIBHO CIOXKHBIM, TaK
KaK K MPOCTOMY SIBICHUIO (PM3MUYECKOTO HCTHapeHus: (MpeBpalleHus BOABI B Map) M00aBUIUCH
0oJiee CIIOXKHBIE MPOIECCHI, CBA3aHHBIE C KU3HEACATEIHLHOCTBIO JKUBBIX OpraHnu3mMoB. K Tomy xe
pOJIb YeJIOBEKa TI0 MEPE €0 Pa3BUTHsI CTAHOBUTCS BCe O0JIee 3HAUYNTEILHOM B 3TOM KPYyTrOBOPOTE
W JaJeKo He BCerja CKa3bplBaeTcs ONarompusTHO Ha COCTOSHUU BOJbl. Bce Oounbiie
WCCIeOBaHUN HAIpaBJICHO Ha TOMCKU MPUEMOB MPEAOTBPAILCHUS 3arps3HEHUS M OLICHKHU
KadecTBa BOJAbL. B MaHHOM 1mMocoOMM MBI MOMBITAIUCH MPEIIOKUTh PA3IUYHBIE METOJIbI OLICHKU

KadyeCcTBa BOObI.



1. M3y4yeHne nNpecHOBOAHBIX IKOCUCTEM

[IpecHOBOAHBIE BOJOEMBI HMMEIOT OrPOMHOE 3HAuY€HHUE MJIS JKU3HM 4eJIOBEKa, 4YTO
OOBSICHACTCS PSAOM NMPUUUH. BO-TIepBBIX, IPECHOBOIHBIE BOJIOEMBI SIBISIOTCS CaMBIM YIO0OHBIM
U JICIIEBBIM HCTOYHHUKOM BOJABI U OBITOBBIX M HPOMBIIUICHHBIX HYXJI. Bo-BTOpBIX, OHHU
NPEICTaBISAIOT COOOH camble yMOOHBIE W JEIIEBBIE CHUCTEMBI 1O mepepaboTke OTX0H0B. B-
TPEThUX, 3TO Y3KO€ MECTO IUIAHETApPHOIO TIMJPOJIOTMYECKOr0 IMKJIA. 3J10yNnoTpedsss
UCITIOJIb30BAaHUEM JTOTO MPUPOJHOTO CPEJCTBA, YEIOBEK IOPOAMI MAacCy SKOJIOTHYECKUX
npo0seM, KOTOpble MOTYT NPHBECTH K TOMY, YTO BOJA CTAHET OCHOBHBIM JIMMUTHPYHOIIUM
dakTOopoM s Hero Kak Ouosnoruyeckoro Buja. OmHOM M3 Takux MNpoOIeM cTal MPOLEce
aHTPOIIOT€HHOM 3BTPO(U3ALUH TPECHOBOJHBIX BOJOEMOB.

OBTpoduzanyell HazbIBaeTcs Ipolecc MpeoOpa3oBaHMs BOIAHONH 3KOCUCTEMBI B
pe3ysibTate MPUBHECEHHUS B BOJOEM MHHEPAIBHBIX M OPraHMYECKUX BEIIECTB C BopocOopa B
TaKUX KOJIMYECTBAX, KOTOPbIE HE MOTYT OBITh YCBOE€HBI OMOIIEHO30M BOJ0EMOB. DBTpO(hU3aIUsg
KaK €CTECTBEHHBIN IMPOIECC OCYMIECTBISETCS HA MPOTSHKEHUH JJTHTEIBHBIX OTPE3KOB BPEMEHH,
IPUBOJUT K NTOCTENIEHHOMY II€PEXO0/1y BOAHBIX 3KOCHUCTEM M3 OJIUTOTPOPHOrO B 3BTPOGHOE MU
Jla’ke TUCTPO(PHOE COCTOSTHHE.

1. OmurorpodHOE COCTOSIHME BOJHOW SKOCHCTEMBl XapaKTEPHU3YETCS CIACAYIOIIMMH
YepTaMM: BBICOKAsl YaCTOTA U MPO3PAYHOCTH BOJbI, OETHOCTh MUHEPATIbHBIMU M OPTaHUYECKUMHU
BEIIECTBAMH, ONHM3Kas K HEHUTPAIbHOW peakuus Cpeabl, MHHEpalu3alus CcyiabhaTHAs WU
IUJIpoKapOOHaTHAs, HAJUYUWEe KHUCIOPOAAa B NPUIOHHOM CJO€ BOJABI, BBICOKOE BHOBOE
pasHooOpas3ue (UTOIUTAHKTOHA, HEOOJbINAs €ro YHCICHHOCTh W TPOTYKTHBHOCTH, YacCTO
JOMUHHPYIOT 3€JI€Hble BOJOPOCIH, "I[BeTeHHE" (DUTOIUIAHKTOHA HAOJII0JaeTCs PeaAKo, )KUBOTHAS
NPOIYKIUS HU3KAsL.

2. JInst 3BTpO(HOr0 COCTOSIHUA XapaKTEPHO: Topas3io 0oJiee HU3Kast Ipo3pavyHOCThb BOJIBI,
00rarcTBO MHHEpPAJBHBIMU M OPTaHUYECKHMH BELIECTBAMH, UIENOYHAs PEAKLUUsS CpPeabl
(pH = 7,5 - 9,0), MmuHepanu3anus THAPOKApOOHATHAsI WU KapOOHATHas, COJEpKaHUE COJei
KaJblKs U MarHus pocturaer 70 Mr/in, opraHudeckre BEIeCTBa pa3iararoTcs 0 yCBaWBAaEMBIX
pacTeHusIMH HUTPaToB U (ocaToB, OTCYTCTBHE KUCIOPOa B TPUIAOHHOM CIIO€ BOJBI B JICTHEE
BpeMs, HU3KOE BMJIOBOE pa3HOOOpaszue (UTOIUIAHKTOHA, €ro OoJiblllas YMCIEHHOCTb, BBICOKAs
POJXYKTUBHOCTh, YaCTO AOMHUHHPYIOT IIMaHOOAKTEpUU (CHHE3eNIeHbIe BOAOPOCHH), "IBeTeHHE"
¢uTOIIIaHKTOHA HAOIIOAETCsl YacTo, )KUBOTHASI IPOAYKLIUS BBICOKASL.

3. luctpodHOE COCTOSIHUE XapaKTEPU3yETCsi TEMHOBOJHOCTBIO, OOJIBIIMM KOJIMYECTBOM

B BOJIC JIETpUTa, OCIHOCTh COJSIMH KalblMsl M MarHusi (MeHbie 24 Mr/s), MHHEpaTu3aIus



cynbdarHas, peakus cpeabl kucnas (pH = 6 - 7), BEICOKOE cofiepKaHie OMOTCHHBIX 3JIEMEHTOB
B TPYIOHO ycBawBaeMoil ¢Gopme, HeDUIUT KUCIOpOna, OHM OCIHBI TUIAHKTOHOM W BBICIICH
PaCTUTEIHLHOCTHIO, CKYCH JKUBOTHBIH MHUP 3THX BOJOEMOB.

[Ipoieccam »BTpodU3ai MBI 0053aHBl HAIWYWIO Ha 3eMjie 3aleked yri,
MECTOPOXKICHHI HE(PTH, Ta3a, TOPIOYMX CIAHIICB MU MHOTHX JPYTHX TOJE3HBIX HCKOIMAeMBbIX
OMOTEHHOT'0 IPOUCXOXKACHUSI.

OpHako B HacTosIee BpeMsi BO MHOTHX IPECHOBOIHBIX IKOCHCTEMax HaOI0JaeTCs
O4YeHb ObICTpas IBTpodm3anms, 00yCIOBICHHAS WHTEHCHBHON XO3SHCTBEHHOW IESTEIHHOCTHIO
YeJloBeKa: BHECCHHEM a30THBIX YJIOOPEHUI Ha CElIbCKOXO3SHCTBEHHBIC Yrolbsi M YaCTUYHOE
CMBIBaHME HMX B BOJIOEMBI, a TaKXke cojepxkaHue ¢ocdaroB B CTOYHBIX BoJax. B pesynbraTe
3TOTO TPOUCXOAUT HapyIIeHHe KpyroBopora aszora u (ocdopa. KommuecTBo BemiecTsa,
BOBJICKAEMOT0 B aKTHBHYIO a3y NHWKIA, HAaYMHAET IMPEBBIIIATH TO, KOTOPOE COOTBETCTBYET

CaMOPETYJIMPYOIHNUMCA BO3MOXKHOCTAM 5KOCUCTEMBI.

PadGora Ne 1. CocraBiieHne mjiaHa MeCTHOCTH

Leab: HAYYUTHCS COCTABIATH TJIAH MECTHOCTH

3apaum:

- 03HAaKOMUTHCS C MPaBUIIAMU COCTABJICHUS IJIaHA MECTHOCTH;

- COCTaBUTb IJIaH MECTHOCTH.

OOopynoBanme: IUIaHIIET (KOMIIAC, MPSIMOYTOJBHBIH KyCcOK (aHephl), JHHEWKa,
KapaHJall ¥ JJACTHUK, JINCT YePTSIKHON Oymaru

HoBble moHsTHSA: TIa3oMepHas ChEMKa, BU3HpPOBaHHUE, IJIAH MECTHOCTH, MaciuTao,
YCIIOBHBIE 3HAKH, CTOPOHBI TOPH3OHTA.

[Ipexe yeM OIEHUTh YKOJIOTHYECKOE COCTOSIHHE ydacTKa MapKa, CKBEpa, MOWMBI peKH
HEO0OXOJIMMO COCTAaBHUTh €T0 TUTaH. ECITM OTCYTCTBYET KapTa, Mpu padoTe B MOJIE BHIYCPUNBACTCS
cxema mpodwiIsi B BHJAE JIMHUH, OTpakarolled penbed) MECTHOCTH C 00O3HAYCHUEM CTPEITKOM
HampaBlieHUsT CTOpPOoH cBeTa. Jns odopmieHuss kpynHoMmacimiTaOHbIX Mpoduiel Ha cxeme
HaumOonee mnpuemiem wmacmrad 1:1000 wmm 1:5000 (B8 lem-10 wmum 50 ). Usmepenue
TIPOU3BOJIUTCS IIIATaMH.

['mazomepHas ch€MKa MO3BOJSET MOJYUYUTh ITUIAH MapUIpyTa WM y4acTKa B MPUHSATHIX
YCIIOBHBIX 3HakaX. HampaBieHuss Ha mpeIMeThl NMpU ChEMKE MPOYEpUUBAIOT MO JIMHEHKe, a
paccTosiHUsS A0 HHUX U3MEPSIOTCS IaraMd M OTKJIAJBIBAIOTCS 1O COOTBETCTBYIOIIUM

HaIpaBJICHUAM B 3aJIaHHOM Maciiraoe.



Xoa padoThi:

Hzeomoenenue naanwema. Bo3pMuTe NPSIMOYTOJBHBINA KYyCOK (aHephl MU KapTOHA
30x40 cm; B BepXHEM YTy HNPUKPENHUTh Kommac Tak, 4ToOsl guHus C-HO Obula mapansienbHa
Oosbiei cropone. Ha mimaHIeT 3a yroJiku HaKJIeUTh JIUCT IUIOTHOM 4epTEXHOM OyMaru.

Hszmepenue wupunvl waea. OTMepbsTe pacctosiHue paBHoe 50 MeTpam U MOJCUMUTANTE
KOJIMYECTBO IIaroB COOTBETCTBYIOIIEE A3TOMY paccTtosHuto. [Togenure 50 MeTpoB Ha KOJIUYECTBO
maroB. [lonydeHHass BenmuurMHa COOTBETCTBYET JJIMHE BAIIEro LIara B METPax U COOTBETCTBYET
JIeNICHUIO JTMHEWHOro Maciraba. B HIDKHEH yacTu TuiaHIieTa HayepTUTE JIMHEHHBIH MacmTal B
narax.

B uncxomHO# TOYKe COpMEHTHPYHTE TUTAHIIET Tak, 4ToObI cTpenka kommnaca C-IO Obina
napasuienbHa OoNbliei CTOPOHE TUIaHIIeTa, HAHECUTE UCXOTHYIO TOUKY.

4. 3aBu3upyiiTe Ha NEPBBI MOBOPOT CBOErO IyTH, IIPOYEPTUTE 3TO HAIpPABICHUE HA
IUTaHE.

5. 3aBU3UpYyHTE W MPOYEPTHUTE HAMPABICHUS HAa HAOIIOJAEMbIC MPEIMEThl MECTHOCTH
(mepeBo, KycT, ctonosl JIDIT u 1.11.).

6. nute k HAMEYEHHBIM O0BEKTaM, CUUTAS IIATH.

7. OTIOXUTE TPOUICHHBIE PACCTOSHUS MO MAacHITady [IaroB, MPH MOMOIIH YCIOBHBIX
3HAaKOB 0003HAaYbTE MPEAMETHI MECTHOCTH.

8. B Touke moBOopoTa COPUEHTUPYMWTE IUIAHIIET, 3aBU3UPYWUTE M MPOUYEPTUTE HAMpPaB-
JICHUE Ha CJIEYIOLINN TOBOPOT MYyTH.

9. Bce ocranbHbie JEWCTBHS  BBINOJHSAWTE B TOM K€  MOPSAKE, Kak
B UCXOJITHOW TOYKE.

10. OdopmuTe TUTaH MAPIIPYTHON CHEMKH:

- TiaTtenbHO BBIUEPTUTE YCIOBHBIE 3HAKH.

- Yxaxwure nmuHuto mepuauana C-10; a Taxoke pailon cbéMkH, e€ MaciuTad.

- [IpocraBbTe AaTy ¥ MOANKMCH UCIIOJHUTENEH.

- Jlns Oonbliedl HArJIAHOCTH IUIAaH PAcKpachTe LBETHBIMHM KapaHAalllaMHU: BOJHbBIC
MIPOCTPAHCTBA - TOIYOBIM; Jieca, KyCTapHUKH - 3eNIEHBIM; TAMIATHUKH, 3/IaHUS - KPACHBIM.

KoHTpoabHbIEe BONPOCHI:

1. Yro Takoe miaH MEeCTHOCTU?

2. B xakom macmtade y100HO UCTIOIh30BaTh I1a30MEPHYIO ChEMKY ?

3. C kakumu MacitabamMu Bbl 3HAKOMBI?

4. Kakoit macmtab npuMeHsIeTCsl IPH COCTABJICHUH IJIaHA MECTHOCTH?



PabGora Ne 2. BusyanbHoe Hcciiel0BaHNEe BOJ0OEMA

Leab: Hay4YUTHCS ONMPEAEIATH OCHOBHBIE MTapaMeTPhl BOJOEMa

3agauun:

- copMyTHpPOBATH MPECTABICHUE O XapaKTEPUCTUKAX BOJOEMOB;

- HAyYUThCS ONPENENATh MIUPHHY U INTyOMHY BOJIOEMa M COCTABIIAThH IUIAH MECTHOCTH.

OoopynoBanue: peiika 150 cm, caHTUMETpOBast JEHTA.

Xoxa padoThI:

Ilooecomoska. Tlepen HEMOCPEICTBEHHBIM BBITTOJTHEHHUEM MPAKTHYCCKUX HCCIICTIOBAHUN
HeoOXoauMo coOpaTh CIEAyIoNIyl0 HHpOpMAIMilo 00 Uu3y4aeMOM BOJOEMe: Ha3BaHUE,
reorpauueckoe MoNOXKeHUE;, (PUIUKO-reorpaduieckiue OCOOCHHOCTH paiioHa, B KOTOPOM
pacmooKeH BOJOEM: penbed, reoIorndecKkoe CTPOSHHE, KIMMaT, pPaCTUTENbHBIN okpoB. [Tocne
MPOBEICHUS 3TOW pabOTHI MEPEXOAT K M3YyUYCHHIO OCHOBHBIX IapaMETPOB, XapaKTEPU3YIOIIHX
KOHKPETHBIA BOJIOEM.

1. Onpeodenenue wupunvl 6000ema.

Ilepsvuii cnoco6. llupuny HEOOJIBIIMX BOJOEMOB HM3MEPSIOT C IOMOIIBIO MIHYpPA,
HATSIHYTOT'O C OJIHOTO Oepera Ha IpyTroii

Bmopou cnoco6. B ocHOBY mepBoro crnocoba MoJIO)KEH MPUHLHUI MOCTPOEHUS JIBYX
PaBHBIX MPSMOYTOJBHBIX TPEYTOJbHUKOB. J[Ji1 3TOr0 Ha MPOTUBOMOJIOKHOM Oepery Bojoema
BBIOMPAIOT XOPOLIO 3aMETHBIM OOBEKT M CTaHOBATCA NpoTHB Hero. [loBepnyBmmch Ha 90
rpaaycoB, MPOXOIAT ONpeAeNieHHOe KOJIM4ecTBO InaroB /Hampumep 50/ Boons Gepera. Ha stom
MECTE YCTaHaBIMBAIOT peiKy He MeHee 150cM. He MeHss HanpaBlIEHUE, OT PEUKH OTMEPSIIOT
TaKO€ K€ KOJIMYECTBO IIAaroB U, MOBEPHYBIIMCH HA 90 rpanycos, T.e. CIMHON K BOJOEMY, OTXOISAT
oT Oepera, OKa HE JOCTHTHYT TOYKH, U3 KOTOPOH OTMEUEHHBIH OOBEKT Ha MPOTUBOIOIOKHOMN
CTOpOHE M peika OyayT BUIHBI HAa OJHOM mpsiMoid. PaccrosiHue ot Gepera 10 3TOM TOYKH OyaeT
PaBHO IIMPHUHE BOAOEMA. DTO PACCTOSTHUE MOXKHO U3MEPUTH PYJIETKOM.

Tpemuii cnoco6. B 0CHOBY TpeTbero croco0a IMOJIOKEHO MOCTPOCHHE JIBYX MOIO0HBIX
TPEYroJbHUKOB. TpaBUHKY WM Tanouky anuHoi 10-12 cm OepyT 3a cepeAMHy U JAepKaT B
BEITSAHYTOH peke. Ha mpotuBomonoxHoM Gepery BHIOMpAIOT Ba 00bEKTa TAKUM 00pa3oM, YTOOBI
TpaBUHKA KaK Obl Kacaiach KOHIIOM 3THX OOBEKTOB /CMOTPETh OJIHUM Ii1a3oM/. To MecTo rae Bbl
HAaXOJUTECh B JaHHBIM MOMEHT, OyJeT HCXOJHOH Toukod. CIOXKHTE TPABUHKY IOMOJIaM,
BO3BMHTE 3a CEPEAMHY M, YACpPKHUBasi €€ Ha BBITAHYTOH pyKe, OTXOAUTE OT Oepera A0 TeX Mop,
MOKa MPOMEXYTOK MEXy BHIOpDAaHHBIMH MPEIMETaMH HE 3aKpOETCs CI0KEHHOM TpaBUHKOW. JTa
Touka OyneT KoHe4YHOW. PaccrosHue MeXIy WCXOMHOW W KOHEYHOM TOYKOW OyayT

COOTBCTCTBOBATDH IINUPUHEC



2. Onpeodenenue 2nybunbl 6000emda.

[Ipy Hamuuuum cna®oro TeueHWs Ui M3MEpeHHs] INIyOWHBI MCIOJIB3YIOT ILIHYp C
TSKEIBIM Ipy30M. Ha mHyp HaHOCAT pa3MeTKy B caHTUMETpax. ['pys3, MOABEIICHHBIA HA IIHYPE,
yepe3 paBHbIE MPOMEXYTKH OIyCKAIOT HAa JHO M (PUKCHPYIOT OTMETKY Ha IIHYpe, Ha YPOBHE
KOTOPOM HAaXOJIUTCA BOJA.

[Tpy HamUUuMU CUIBHOTO TE€UYEHMs IIIyOUMHY PEKHM U3MEpAIOT IIECTOM, KOTOPBIM MMeeT
pa3MeTKy B caHTHMeTpax. M3mepeHue riyOMHBI peKU MPUHATO OCYIIECTBISATH OT JIEBOTO Oepera
K IIPaBOMY.

3. OnpenencHue KOJUYECTBO BOALI B BOJIOEME

Pacuer sToro moxazarteis IMPpOBOAAT MOCPCACTBOM YMHOXCHUA IJIWHBI, HIMPUHBI H cpenHeﬁ
IITyGUHBI HCCITELYEMOT0 BooeMa. KOMMIeCTBO BOIbI BRIPAKAIOT B M.

4. HonyquHHe JAaHHBIC OTPAXXarOT Ha INIAaHEC MCCTHOCTU

KoHTpoJibHBIE BONIPOCHI:

1. CpaBHUTE IIMPUHY BOJOEMOB, MOJYYCHHYIO pa3HBIMHU criocobamu. B yem mpuunna
HECOBIIA/IEHUS PE3yJIbTaTOB?

2. Kakoil 13 Bo1oeMOB UMeeT HauOOJIbIIYI0 IITyOUHY U C YEM 3TO CBA3aHO?

3. Kakyro nH(OpMaIuio B6l HAIIUIK B IOTIOJTHUTEIILHOW JTUTEpaType?

4. Kakue nokasareim HCO6XOI[I/IMO BKIIFOUHTB B HCCJIICJOBAHUC peKI/I‘7

PaGora Ne 3. OnpenesieHue ropu30HTAJIBHOTO PO uiIs pexun

Lesib: HAYYINTHCS ONPEACTIATh TOPHU3OHTATLHBIA POPHITH PEKU

3apaum:

- 03HAKOMUTKCS C XapaKTEPUCTUKOHN BoJ0eMa — PO(HIIH

- MOBTOPUTH MPABUJIA U3MEPEHUS TITyOUHBI PEKH

OO0opynoBaHHe: CAHTUMETPOBAS JICHTA, JIOT

HoBble moHATHS: TIPOPHITH PEKH, CTBOP, YCThE

Cmeop — yCIOBHOE TIOTIEPEYHOE CEYCHHE BOJOEMa WM BOJOTOKa, B KOTOPOM
MPOBOUTCS KOMILIEKC paOOT TSl TOTYYSHHS JAHHBIX O KA4eCTBE BOJIBI.

Ilpoghunv pexu - n300pakeHne BEPTUKATBHOTO pa3pes3a pyciia OT UCTOKa A0 ycThs. [1o
TOPH30HTAILHOW OCH OTKJIAJIBIBAIOTCS PACCTOSHUS OT MCTOKA IO PEKe, MO0 BEPTHKAIBLHOH OCH
(Bcerna B OoJiee KPYIMHOM MaciiTade) - BBICOTHI YPOBHS BOJIBL.

Yemuwe - mecTo BriazieHMs peky B BOAOXPAaHUIMILE, 03€PO, MOPE WIH JAPYTYIO PEKY.



Xoa pa0doThi:

1. IIpu HEOOMBIIONW MMPUHE PEKH W3MEPEHHE TTYOWHBI MOXKHO TPOU3BECTH C JIOJKH,

anbo ¢ MecTa. FHYGI/IHa 3aMEPACTCA JIOTOM (BepéBKa, pa3MCUYCHHAsA Ha CAHTHMCETPbI, HAa KOHIEC

KOTOPOU NMPUKPEIIEH TPY3).

2. JIns cocraBineHuss mnpo¢uis AHA PEKHU BBHIOMPAIOT IMPOU3BOJBHBIM ywacTok. Ha

y4acTKe pEeKH, TIYOMHY KOTOPOTO COOMpaloTCS HW3MEpPUTh, OT OJHOTO Oepera K Jpyromy

HaTATUBAKOT pa3MCUYCHHYIO YCPE3 1 MCTp BepéBKy " HAYUHAIOT NPOBOJAUTE UBMEPCHUS, OITYyCKas B

Ka)KII0M TOYKE JIOT.

3. Ha pekax mupunoit 1o 10 MetpoB mpomepsl npoBoasTcs yepe3 50 caHTUMETPOB, Ha

Oonee mmpokux pekax (mo 50

M) depe3 1-2 merpa. Pe3ynprarel m3MepeHUN 3alHCHIBAIOT B

tabimue 1.
Taoauua 1.
Pe3yabTaThl H3MepeHuit
Howmep npomepa Paccrossaue  mexay | [myOuna [Tpumeuanue
IpoMepaMu
YpoBeHs j1ieBOro O6epera 0,00m
1 0,5m
2 0,5Mm
3 0,5Mm
4 0,5m
5 0,5Mm
YpoBens mpaBoro o6epera 0,00m

4. Ha ocHOBaHMM NPOBEIEHHBIX U3MEPEHUI ONpenessioT MIMPHHY PEKH, MAaKCUMAaJIbHYIO

riyOuHy, a TaKXkKe CTPOST MONEepPeyHbIi MPOo(UIL pEKH B BHIOPAaHHOM MacIiTade.

IIyckoBoii ctBop  BepxHuit ctBOp

Puc. 1. llonepe4Hnslit npoguib pexkn

KOHTpOJ’IbHLIe BOIIPOCHI:

1. Yro takoe npoduis peku?

Cpennuii cTBOp

HwxHnii ctBop

2. I3mepeHune Kakux MoKa3aTeneid HeoOX0IUMO ISt COCTAaBICHHS TPOGMIIS peKH ?

3. [aiite onpeneneHre NOHATUEM CTBOP, YCThE.




PabGora Ne 4. OnpeesieHue CKOPOCTH TeYEeHUSI BOAbI

Heab: HAy4YUTHCS ONPEAEISATh CKOPOCTh TEYEHUS BObI

3apaum:

- OCBOMTH 2 METO/A OLIEHKU CKOPOCTH TEUEHHSI BOJIbI

- IPOBECTU U3MEPEHUSI CKOPOCTH TEUEHUS BOJIbI

O0opynoBanue: L-o0pa3Has TpyOka BeicoTOi 50 cM, cekyHaoMep, nomiaBku (12 mr.),
pyJieTka, Bemku BeicoTor 150 cm (8 mrT.).

Xoa padoThi:

Bapuant 1. CaMbIM IPOCTBIM METOJOM OIPEIEIECHUS CKOPOCTH TEUEHHUS BOJBI CIIYKUT
U3MepeHNe BpeMEeHHU, HEOOXOAMMOro KaKoMy-HHOYAb MJIaBaoLIEMy MPEeAMETY ISl TOrO, YTOObI
IPOMTH OIpeneNieHHOe paccTosiHue. YTOOBl UCKIIOYUTH BIUSHHE BETpa, Jydlle HCIOJIb30BaTh
MPEeAMET, KOTOPBI OO0JIbIIIeH CBOEH YacThIO MOTPYKEH B BOY.

Bapuanrt 2. [TomectuTh B moTOK BOojbI L-00pa3nyto TpyOKky BeicoTo# 50 cM, mmuHo# 10
CM M JUaMETPOM 2 CM TakuM 00pa3oM, YTOOBI €€ KOPOTKUU KOHEell ObLI OOpalleH HaBCTpeuy
Te4eHuto. V3MepuB BBICOTY, Ha KOTOPYIO NOJHSJIACh B JUIMHHOM KOHIIE TPYOKH, MOXKHO

OTIPENIEIUTh CKOPOCTh TEUCHHUS, HCITONB3YIO0 CIEAYIONYI0 popMyITy:

V=12hg

V-CKOpPOCTh T€YECHHSI BOJIBI, CM/C;

g-ycKOpeHHue ciitbl TsokecTH (981 em/c?);

h-BrICcOTa CcTOI0a BOOBI, CM.

Bapuant 3. OmpeneneHue CKOpPOCTH TEUEHHS PEKU TMPOBOIAT C TOMOIIBIO
MOBEPXHOCTHBIX MOIUIABKOB, KOTOPBIE MIPECTABISIIOT COO0H NepeBsHHBIC TUCKH arnameTpom 10-
12 cM u TonuuHOM 4-6 cMm.

— IlepnenauxynspHo ocu peku Bemkamu (BbicoTa He mMeHee 150 cM) oTmeuaror 4
CTBOpa BHU3 MO TeueHU0. KaxpIit cCTBOp mpeacTaBisieT co00i 4 BEIIKH, PACIOJIOKCHHBIE HA
OJIHOM TIPSIMOM: 2 BEIIKK Ha cBOoeM Oepery M 2 BEUIKH Ha MPOTUBOMOIOXKHOM. [lepBbIii cTBOD
HAa3BIBAETCS ITYCKOBBIM, BTOPOH - BEPXHUM, TPETHUM - TIIABHBIM, YETBEPTHIN - HUKHUM.

— Uepe3 TIaBHBI CTBOpP 00s3aTENBHO HATATHBACT MPOMEPHYIO BEPEBKY (C OTHOTO
Oepera Ha Apyroi) co CBEIIMBAOIIMMHUCS HAJ BOJOW, XOPOIIO 3aMETHBIMU METKaMH, KOTOpPHIE
YKa3bIBAIOT OMpPEJEIICHHOE PACCTOSIHUE OT ype3a BOJBL. PaccTosHMe MeXIy CTBOpaMH JOJIKHO
OBITH IPUMEPHO PABHO HIMPUHE PEKH.

— IlomnaBok 6pocaroT B peKy mnepe] MyCKOBBIM CTBOPOM. PaccTosiHue MexTy myCKOBBIM

U BEPXHUM CTBOpPAMH CITy’KaT JJIs TOTO, YTOOBI MOIJIABOK MPUHSI CKOPOCTh TEUCHHSI PEKU.
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— C noMouIpio0 CEeKyHI0Mepa OTMEYAIOT BPEMSsI MIPOXOKICHHS TOIIABKA OT BEPXHETO /10
[JIABHOTO CTBOpAa U OT TJIABHOTO A0 HIbKHEro. Clienyroluid MOMIaBOK MyCKalOT TOJIBKO TOT/A,
KOrja MpeAblIylvii MpoWaeT HWXXHUM CTBOp. B mpomecce Iycka NOIUIaBKM pPaBHOMEPHO
pacopenensioT o MHUPUHE Pyciia peKH B CIeAYIOUIEM MOpSAIKe: Y JIEBOTO Oepera, MexXy JIEBbIM
OeperoM M CepelrHON, Ha CepeliMHe PeKH, MEXIy CEepeIMHON U MpaBbIM Oeperom, y MmpaBoro
Oepera pexu.

— J171sl BBIYKCIIEHUSI CKOPOCTH PEKH B KOHKPETHOM MECTE PACCTOSTHUE MEXAY BEPXHUM
Y HIDKHUM CTBOPaMU JEJIAT Ha MPOJIOJKUTENIBHOCTh X0/1a MOIJIaBKa.

— CpenHsisi CKOPOCTh PEKH paBHA CpPEIHEMY apU(PMETHUECKOMY CKOPOCTEH ABMKCHHUS
BCEX IMOIUIABKOB.

CpaBHHTE NMOJTYYEHHBIE PE3YJIBTATHI.

KoHTpoJibHbIE BONIPOCHI:

1. Ot yero 3aBUCUT CKOPOCTb TEYEHUS BOAbI?

2. C KaKuMU XapaKTepUCTUKAMU BObI CBsI3aHAa CKOPOCTH TCUCHHUS?

3. Kakue xapakTepuCTUKHU MPUMEHSIOTCA [ ONUCAHUS PEK?

4. Yto Takoe ycTbe peKu?

Pabora Ne 5. Ha0uroneHnst 3a i3MeHeHHeM YPOBHSI BOJAbI B peKe

Heab: nmpoBecTy HAOIIOEHUS 32 U3MEHEHUEM YPOBHSI BOJIBI B PEKE

3agaun:

— BBISICHUTD NMPUYMHBI U3MEHEHUS YPOBHSI BOJIBI B PEKE;

— 3aKpenuTh MPUEMBbI U3MEPEHUS TITyOUHBI BOJOEMA;

— 03HAKOMMTHCS C HOBBIMH MOHSATUSIMH

OobopynoBanue: peiika

HoBble MOHATHA: BOJOMEPHBIN MOCT

Booomepnuiii nocm npenHa3HayeH A1 MOHUTOPUHTA YPOBHS BOJABI B BOJOXPAHWIUIIAX,
BOJSHBIX HAKOIUTEIBHBIX pe3epByapax, 03€pax, peKax, KaHajlaX, WHKEHEPHO-Te0JOTHYEeCKUX
CKBa)KMHAaX.

YpoBeHb BOABI YMEHBIIAETCS IPU MHTEHCUBHOM HCIIAPEHUH, KOTOPOE B CBOIO OYEpeab
3aBUCUT OT TEMIEPATYPbl BO3AyXa U BOAbl. CHIBHO BIIMSIOT HA YPOBEHb BOJbI JINBHEBBIE WIIU
MIPOJOJKUTENbHBIE TEIbHBIE OCAIKH, BbIMaBIIME B OacceliHe Bojgoéma. bombinoe BiausHUE Ha
YpOBEHb BOJbI B pEKEe OKa3biBaeT BeTep. Ecinu BeTep HampaBieH MPOTUB TEYEHUs, BOJA
3a/ICPKUBACTCS U MOXET BBI3BIBATH HEKOTOPHIM MOABEM ypoBHs. Ecnm HampaBieHue BeTpa

COBIIAJA€T C TEYCHUEM, HA0OOPOT, YPOBEHD TOHMKACTCSI.
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Xoa padoThi:

1. Heo6xoauMo opraHn30BaTh BOJIOMEPHBIA TOCT. JIJIsT ATOTO yCTaHABIWBAETCS HA PEKe
CBasi, K HEeil KpemuTcs pelika, pa3MeYeHHas Ha CAaHTUMETPBI, Tak 4ToObI, 0 cM - COOTBETCTBOBAJ
TTHY PEKH.

2. HaOmroneHnust 3a ypoBHEM BelueTcs 2 pasza B cyTku, Hampumep, B 7.00 u 19.00 u
3aIKCHIBAIOTCS PE3yIbTaThl

3. [Ipoananu3upoBaTh MOJYUYCHHbIE TAHHBIC, BBISICHUTh MPUYUHBI U3MEHEHUS YpPOBHS
BOJIBI.

KonTpo/ibHbIE BOPOCHI:

1. OT 4ero 3aBUCHUT U3MEHEHNE YPOBHSA BOJIbI B peKe?

2. Yto Takoe BOJOMEPHBIN NOCT?

3. Kakue moxaszarens HEOOXOIMMO €Ile H3MEpSTh JUIsl MONy4YeHHs OoJiee TMOTHOU
XapaKTepUCTHKHU Bojioema?

4. ITouemy u3MepeHUst HEOOXOUMO TIPOBOJAUTH XOTs OBI 2 pa3a B CyTKHU?

Pabora Ne 6. Onpenesnienne pacxoaa BoAbl B peke

Hesan: HayunTthcs onpeensaTh pacxo.l BOJbI B PEKE B TIOJICBBIX yCIOBHSIX.

3agaun:

— O3HAKOMHTHCS C TTOKA3aTEeIeM XapaKTEPUCTUKH BOJIOEMA - PACXO]T BOJBI B PEKeE;

— HAYYUTHCSI H3MEPSATH PACXOJI BOJIBI B PEKeE.

OOopynoBaHme: CEKyHIOMEp, MIHYp WM IIECT IS H3MEPEHUS TIyOWHBI PEKH,
nornaBku (12 mwr), pynerka, Bemku BeIicoToi 150 e (8 mT).

HoBble moHATHS: pacX0/a BOJBI

Pacxon BoabI (B BOAOTOKE) — KOJMYECTBO BOBI, MPOTEKAMOIICH dYepe3 IMOMepeyHOe
cedyeHue BoJIoToKa. M3mepsieTcss B pacxoaHbIX equHunax (M*/c). B obmem ciyuyae, MeTOq0JI0THS
U3MEPEHUs pacxojia BOJbI B peKax U TPyOOIpOBOAaxX OCHOBaHA Ha YIPOIICHHOMH (opme:

Q=A4Av

Q — pacxon Boabl (M?/c)

A — mIomans MONEPEYHOr0 CEUSHHUs BOJOTOKA (TPyOBI WIJIM YacTH pycia PEKH,
3aMoJTHEHHOTO BOIOMN) (M?).

U — CpeIHsIsl CKOPOCTb MOTOKA (M/C).

XKupoe (momepevyHoe) cedeHUE peku (MMOTOKA) - TUIOCKOCTh CEYCHHsS IMOTOKa,

NEPpNCHAUKYJISIpHAA HAIPABJICHUIO TCUCHU.

12



Xoa pa0doThi:

1. IpuOMM3UTENBHBIA  pacXoJ BOJABI B PEKE MOXKHO OMPEISIUTh IOCPEACTBOM

YMHOXKEHUSI IIUPUHBI PEKU HA MAaKCHUMAallbHYI0 TIyOWHY M Ha CKOPOCTh TEUEHHUS PEKH, C
MOCJIEAYIOMINN JIEJICHUEM TIOJIyYeHHOT0 pe3yibTaTa Ha

2. Ins momy4denus 601ee TOUYHBIX PE3yIbTaTOB:

a. PaccumraiiTe momanas CeYEHUH PEKH, UCXOI M3 MPOMEPOB TIyOWH, OEperoBbie
y4acTKM TPUHUMAIOTCA 32 TPEYTOJNbHUKH, a OCTajJbHble HMEIOT BUJ Tpameuuu. Mcmomb3ys
COOTBETCTBYIOIIHE (hOPMYIIBI, HAXOISAT TUIOIIAh KaXKI0TO YUacTKa.

6. CymMma Bcex 3THX IUJIOMIAIeH paBHa TUIOMIAU CEUCHHS PEKH.

B. BennunHy pacxoia BOAbl B PEKe 3a €IMHUILYy BPEMEHHU IMOJIY4yaloT B pe3yjbTare
YMHOKEHHS TUIOMIAIH CeYCHHS PEKH Ha CPEITHIOI0 CKOPOCTH (M°/c).

KonTpoabHbIE BONPOCHI:

1. Yro Takoe pacxom BoJbI?

2. [lepeuncnure 3BECTHBIE BaM XapaKTEPUCTUKH PEKU?

3. YUrto Takoe ceueHue peku?

4. Kakas ¢opMyIia mpuMeHSIeTCS IS MTOJICYETa Pacxoaa BOIbI?
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2. ®U3uKO-XMMHUYECKHE METOAbI ONEHKH BOJI0€MOB

O1eHUTh KauyeCcTBO MHTHLEBOM BOJBI HCOOXOJAMMO BE3JC - AOMA, B IIKOJE, Ha Jaye, B
II0XOJe, B IYTEIIECTBUAX. JTO IOMOIaeT NPEJOTBPAaTUTh MHOTHE HENPHUATHOCTU B KHU3HHU,
CBSI3aHHBIE C KMILIEUHO-KETYJOUHBIMU 3a00JI€BaHUSIMU U MH()EKIIMOHHBIMU OOJIE3HIMHU.

OKOJIOTUYEeCKH KPUTEPUH YUCTOM BOABI MPEIyCMaTpUBACT 3HAYMTEIbHbIE KOJIeOaHUs
ee (PU3NUECKUX CBOMCTB M XMMHUYECKOTO COCTaBa, KOTOpPhIE 0OYCIIOBIIEHBI reorpauuecKuMu 1
F€OXUMHUYECKMMH OCOOEHHOCTSIMU TEPPUTOPHUH BOJOCOOpa.

KadyecTBO BOABI MOKHO O4YE€Hb OBICTPO OINpPENECNIUTh MO €€ (U3NYECKUM CBONCTBAM.
[lpurognas misg nmuThs BoJa Mpo3payHa, NpoxiagHa, Oe3 3amaxa M BKyca. B TOHKOM cioe
OeclBeTHa, a B TOJICTOM CJIO€ UMEET TOIy00BaTYIO OKPACKy, HE COACPIKUT BPEIHBI TPUMECEii.

K 4ncity 9uCTBIX OTHOCATCS W BOJBI OOJIOT, HECMOTPSI HA MX BBICOKYIO IIBETHOCTH, U
BOJIBI COJICHBIX 03€P C MX BBICOKOM CTENEHBIO MUHEPAIU3ALUN. JTH BOJBI YUCTHIE, [IOTOMY 4TO
UX CBOMCTBa c()OPMUPOBANUCH B pe3yJbTaT€ MHOTOBEKOBBIX MPHUPOJHBIX MPOLIECCOB, @ HE MOJ

BIUAHHUEM ACATCIBbHOCTH YCJIOBCKA.

2.1. IlpaBuja B3siTHS NPOO BOABI 1JIs1 UCCJIEI0BAHUI

Jns B34THS MPOO MCHOB3YIOT YUCThIE OYTBHUIH, MPEIBAPUTEIHHO CIIOJIOCHYThIE BOJOM
u3 uccineayeMoro BogoeMa. [Ipu 3ToM Mosabp3yIoTcs crieluaibHbBIM MPUOOPOM (0aTOMETPOM) UITU
OyTBUISIMH C TPy30M, Y KOTOPBIX IMPOOKa OTKPHIBACTCS BEPEBKOM Ha 3aJaHHOU TiayOuHe. 3abop
BOJIBI OCYIIECTBIIIIOT Ha Jr000# TiyOWHE, TIe MpennojaraioT IMPOBOANUTH HCCICIOBAHUS.
ByTbhu1b, HANIOJIHEHHYIO UCCIIEIYEeMON BOJIOHN, 3aKPBIBAIOT MPOOKOH, HYMEPYIOT W MPHUJIATalOT K
HEll COMPOBOAMTENBHBINA OJIaHK, B KOTOPOM YKa3bIBalOT HA3BaHHE BOJOEMaA, €r0 PacIoIOKEHHE,
BpeMs B3ATUs NpPOOBI, COCTOSHUE TMOroabl B 3TOT MOMEHT. [lng mpoBeneHus
0aKTEPHOJIOTHUECKOTO aHam3a MpoOkl OepyT ¢ Timyounsr 15-20 cm B oobeme 250-500 mu. [Ipu
B3SITUU ATUX NMPOO HEOOXOIUMO COOII0IATh OCOOBIC MPaBHIIA;

a) MPUMEHSTh TOJILKO CTEPUIIBHYIO TIOCY1Y;

0) rop;I0BUHY NOCY b 3aKpHIBATh BaTON M 00epTHIBaTh OyMaroi;

B) IOCY/ly BMECTE C IPy30M MaCTEPU30BATh U 3aBEPHYThH B Oymary;

r) mpu 3a00pe BOJBI BaTHYIO MPOOKY BBIHUMAIOT, YJEpPKHBas €€ MajbllaMH 4Yepe3
OyMmary, a mepej 3aKynopuBaHHEeM OyTHUIKU C BOJOW BaTHYIO MPOOKY OOKUTAIOT.

B tom cnmyuae, ecnu aHanu3 BOZBI HENb3s OCYLIECTBUTH Cpa3y Ha MECTE B3ATHS MPOO,

JIOTIYCKAeTCsl UX XpaHEHUE U TPAHCIIOPTUPOBKA IPU COOTIOACHUH CAEAYIOUINX PABIIL:
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a) XpaHHUTh M TPAHCIIOPTUPOBATH MPOOBI MOXKHO HE 0ojiee 8 4acoB IMpH TeMIlepaType
BojbI 1-5° C;

0) mpu epeBO3Ke HE ONMPOKHUABIBATH MPOOBI M HE CMAaYUBATh MPOOKH;

B) OaKTEpHOJIOTUYECKUN aHAU3 MPOBOJAT HE MO3/HEE 2-X YacOB C MOMEHTa B3STHS
pOOBI.

Ha sTukerke (UKCHPYIOT Ha3BaHME BOAOEMa, MECTO, YHCIO M BpeMs B3STHSA IPOO,

NIOT'OAHLIC YCIIOBUS.

PaGora Ne 7. OnpenesieHue OpraHoJieNTHYECKUX MOKa3aTesieil kKauecTBa BOJAbI

Leab: HAyYNUTHCS XapaKTEPH30BATh KAUE€CTBO BOJIBI, B3SITON U3 PA3IMYHBIX HCTOYHUKOB

3agauun:

- copMHPOBATH MPEACTABICHUE 00 OPraHOJCITUYECKUX XapaKTEPUCTHUKAX BOJIBI;

- HAYYUTHCS OMPEACNATh MPO3PAaYyHOCTh BOJBI, UCIMONB3Yys MpUPT CHENIMHA U JTUCK
Cekku;

- HAYYUTHCS ONPEACNISITh XapaKTep BKyca BOJBI U JaBaTh OIEHKY €r0 HHTEHCUBHOCTH TIO
NATHOAILHOM Ta0IHIIE;

- HAYYUTHCS OMPEENATh [[BET BOJbI BU3yAIbHBIM U KOJMUYECTBEHHBIM CIIOCOOOM;

- HAYYHUTHCS OTMPEENIATh 3aMax BOJbI U €r0 HHTEHCUBHOCTB;

- HAYYHUTHCS XapaKTePU30BaTh KAY€CTBO BOJIBI.

OGopynoBanue: 1poObI  BOABI, CTEKISHHBIE COCYIbI, TIPEIMETHOE CTEKIIO,
TUCTUJUTMPOBAHHAS BOJIA, CIUPTOBKA, IIMIMHAPUYECKUA COCY C MPO3PAaYHBIM JTHOM U TyOycoM
JUIs1 BIITycka BoAbl, lpu¢T CHemnHa Nel, mnyp, nuck Cekku.

HoBble NOHATHSA: TUCTHIUTMPOBaHHAs Boza, MpUQT CHemmuHa Nel, nuck Cekku.

Opeanonenmuyeckue HaOMOOeHUss - 3TO METOJ OMNpPEACIICHUs COCTOSHUS BOJHOTO
00BEKTa TYTEM €ro HEeMOCPEICTBEHHOro ocMoTpa. [Ipw opraHojJenTHYecKuX HaOIIOACHUIX
0coboe BHUMaHHE 00paIlaloT Ha SIBICHUS, HEOOBIYHBIE AJIi JaHHOTO BOJOEMAa MU BOJOTOKA U
9acTO CBHJICTENBCTBYIOIIUE O €ro 3arpsA3HEHUU: THOENb PHIOBI U IPYTHUX BOJHBIX OPTraHU3MOB,
pacTeHui, BBIIECTICHUWE IMY3BIPHKOB Tra3a W3 JOHHBIX OTJIOKEHUMW, TMOSBJICHHE IMOBBIIICHHON
MYTHOCTH, IIOCTOPOHHUX OKPACOK, 3amaxa, [IBETCHUS BObI, HE()TIHON TJIICHKH U TIpoUee.

IIpospaunocms 60061 - TOKa3aTeNb, XapaKTEPUIYIOUIHI CIOCOOHOCTH BOJABI MPOITYCKATh
cBeToBbIe JIyud. Ha mpo3padyHOCTh BIUSIIOT B3BEIICHHBIE B BOJE pa3jM4HbIC BEIIECTBA (B TOM
guclie W (UTOIUIAHKTOH), TeMIepaTypa M IBET BOAbL. Kak mpaBwiio, MPO3PavyHOCTH BOJBI
YMEHBIIAETCS MOCIE AOXKIA U B TIEpUO] TTaBoAKa. Yem OOoJIbIle 1IBET MPUOIIIKAETCS K TOIIyOOMY,
TEM TMpo3payHee BOJA, B BOJAE C JKEITOBATHIM OTTEHKOM IIPO3PAavYHOCTh CHUXKaeTcs (3TO
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HaOMIOaeTcss B BOJOEMax C TYMYCOBBIMH Boaamu). I[Ipo3padyHOCTh yMEHBIIAETCSs H C
YBEJIMYEHUEM TEMIIEPATypbl, TO3TOMY 3UMOW MPO3PAYHOCThH BBILIE, YeM JieToM. [Ipo3pauHocTh
BOJIbI BBIpaXkaeTcs (B METpax WU CAaHTUMETpPaXx).

3anax. Bojga npecHbIX TpUPOAHBIX BOJOEMOB HE MMEET BKyca W 3amaxa. [IpuBKkychl u
3amaxv B BOJE MOTYT TMOSIBUTHCSI B PE3yJIbTaTe Pa3BUTHUSI HEKOTOPHIX BOJOPOCICH, a TakkKe 3a
CYET pasIo’KEHUs OpraHU4ecKoro BeliecTBa. MICTOUHMKOM 3amaxa MOTYT ObITh CTOYHBIE BOJBI.
Boapl ¢ BbIpaKeHHBIM 3amaxoM SIBISIETCS OJarompusTHOM cpefAod IJis pocTa U Pa3BUTHS
crenupUIecKuX rpynmn OakTepuil, HO HEMPUTOAHA JIsl OONBIINHCTBA APYTUX MUKPOOPTAHU3MOB.
Crnenuduyecknii 3amax OOJIOTHOW BOJBI BBI3BIBACTCS TPOAYKTAMH pacliaja PacTHTEIHHBIX
OCTaTKOB. 3amax CepoBOJOpPOJa TOBOPUT O HAJIUYMHU BOCCTAHOBUTEIBHBIX IPOIIECCOB. 3amax
aMMHUaKa MOKET XapaKTepHU30BaTh CTENIEHb AHTPOIIOT'€HHOTO 3arps3HEHHSI BOJOEMA.

Xoxa padoThI:

1. Bo3pMute mpoObI BOJIBI U3 BOJJOEMOB

2. Onpenenenue Npo3pavyHOCTH BOJIBI.

Bapuant 1. M3yuenue npo3padyHocTy BOAbBI ¢ moMotkto mpudra CHemHa

- Hccnenyemyro Boay B30aNTHIBAIOT W HATWBAIOT B MUJIMHAPUYECKHH COCYA C
MPO3PAYHBIM JHOM, KOTOPBIA UMEET TyOyC IS BBIITYCKa BOJIBI.

- Cocyn ¢ Bomo# momemiaroT Ha redatHbiil mipudT CHemummHa N 1 B CMOTpSIT CBEpXY
BHH3 Yepe3 CTOJIO BOJIBI.

- C momompio TyOyca OCTOPOXHO BBIMYCKAIOT BOAY A0 TeX MOp, MOoKa He Oyxaer
OTUYETJIUBO PA3INYATHCS MPHPT.

OnpeneneHre MpO3payHOCTH 3TUM CHOCOOOM MPOBOJAAT OBICTPO, TMOKAa HE OCENH
B3BEIICHHBIE YaCTHIIBI.

Bapuant 2 (B moneBbix ycnoBusix). OmnpeneneHue MPO3PAaYHOCTH BOIBI C MOMOIIBIO
nucka Cekku.

Huck Cexkku TpeAcTaBiIsieT Cco00M MeTauMueckuil 1uck guamerpom 20 ¢,

paszeneHHbIi Ha 4 CeKTOpa, BRIKPAIICHHBIC B YEPHBIA U OCNBIN 1[BET.

Mpudt CHennuna Ne 1

1,0

HayuHnas canutapHasi olieHKa MUTHEBOM BOJIbI

1 UICTOYHHUKOB BOI[OCHa6)KeHI/I$I MNpEaACTaBJIACT coOoi (0210:0%

U3 CaMbIX CJIIO’KHBIX MPOOJIEM CAaHUTAPHOM IKCIEPTU3BI

54178309

- JIMCK OmyCKarT B BOJLYy C TEHEBOM CTOPOHBI OT JIOAKH C IIOMOIIBIO BEPEBKH,

MPUBSI3aHHOM K LIEHTPY AMCKA U pa3MEUEHHON B CAHTUMETpaXx.

16




OTmeuaroT TayOMHY, Ha KOTOPOH HENb3s yke OoJjiee pasIuuuTh €ro KOHTPACTHBIX
cekTopoB. OIEHKY MPO3padyHOCTU C UCMOJIb30BaHUEM IpHudTa CHEIeHa JAlT B CAHTUMETPAX
BBICOTHI BOJJHOT'O CTOJIOA.

I'myOunHa, Ha KOTOpOW HENb3sl pa3IMYUTh KOHTPACTHBIX CEKTOPOB, SIBIISIETCS OLIEHKOM
MIPO3PAaYHOCTH U Ha3bIBAETCS MPO3PAYHOCTHIO IO JUCKY CEKKH.

3. Onpenenenue 1BeTa BoJbl. s KaUECTBEHHON XapaKTEPUCTUKH MCCIEAYEMYIO BOIY

HaJINTh B OECUBETHHIM LMIMHAP B KonudecTBe He MeHee 40 mil. OmyCTUTh B IWIMHAP C BOAOH
Oenyl0 TUIACTMHKY WM JUCT Oenmoit Oymaru. LIBer Boxel MOXeT ObITh: Oypblid, CBETIO-
KOPUYHEBBIH, JKENTHIHN, CBETIIO-KEIThIH, 3€JICHOBATHINA, OCCIIBETHBIH.

4. OnpeneneHune 3amaxa BOJbl M €r0 MHTEHCUBHOCTH. [Ipu omnpenenenun 3amaxa BOJbI

OLICHHUBAIOTCSI €T0 KaUE€CTBEHHBIE XapaKTEPUCTUKU U UHTEHCUBHOCTb.

- Jlns KadecTBEHHOM XapaKTEpUCTHKM 3allaxa HCCIEIyeMYI0 BOJY NpPUIMBAIOT B
HIMPOKOTOPITYI0 KOOy B kKosmmdectse 150-200 mut wim 10 2/3 06bema KoJoblI.

- 3aKpbIB KOJIOY YaCOBBIM CTEKJIOM, HarpeBaroT Boay 10 Temmneparypsl 40-50 rpamgycos.

- Ilocne 3TOro CHMMAlOT YacOBOE€ CTEKJIO MU C IOMOLIbI0 OOOHSHHUS OIpPENeNsIoT
XapakTep 3amaxa: XJOPHBIM, THUJIOCTHBIM, 3aTXJIbIHA, HABO3HBIA, PBHIOHBIN, CEPOBOIOPOIHBIN,
3eMJTUCTBIN (3amax BIaKHOH MOYBBI), OOJIOTHBIN (3amax Topda), anTeuHbli (3amax iompodopma),
€CTECTBEHHBII 3amax MOXeT ObITb: OOJIOTHBIM, TIJIMHUCTBIM, JPEBECHBIM, IUIECHEBBIM,
TPABSHUCTBIM, CEPOBOJOPOIHBIM.

- B ciydae monamanus B BOJy MHOPOJHBIX BELIECTB OHA MOXET MaxXHYTb OCH3MHOM,
Ma3yTOM, XJIOPOM, HABO30M U T.[.

- OueHKy WHTEHCHBHOCTH 3araxa MPOBOAST Ka4eCTBEHHOW OLIEHKOW MO MATHOATEHON

mikasne (Tabnuma 2)

Tabmua 2.
OI_ICHKa HMHTCHCHUBHOCTH 3alriaxa
Bbamn NHTEHCUBHOCTD OnucarensHOE ONpECICHNE 3amaxa
0 OTCYTCTBYET HE OIIYIIAeTCs
1 OYEHb CIIa0bIH OOBIYHO HE 3aMedaercs, HO OOHApYXHBACTCSl MPUBBIYHBIM
HaOII0IaTEIEM
2 cabbIi oOHapyXMBaeTcs, €CIu  OoOpaTUTh HAa  HEro BHHUMAaHHE
HCCIEI0BaTENS
3 SaMCTHLIﬁ JICTKO 3aMcYacTCsAa U BbI3BIBACT HGOI[O6pI/ITCJ'[I)HBIe OT3BIBEI O BOJIC
OT‘-IGTHI/IBI)Iﬁ 06pa1uaeT Ha Ce6ﬂ BHUMAHHNC U BBI3BIBACT OTKA3 OT NUTHA
5 OYEHb CUJIbHBIA | JIeJIa€T BOJly COBEPIICHHO HE MPUTOJHOM ISl TUThS
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IIutheBas BOJa HE JOJIKHa UMCTbh 3alraxa

5. Omnpenenenue Bkyca Boabl. [Ipo6oBaTh 3arpsa3HeHHYI0 IPUPOIHYIO BOY (€CITU OHA HE

POJHMKOBAsl) HE peKOMeHyeTcs. Eciau BOZHUKHYT COMHEHHMs, TO BOJY CJelyeT NPOKHUISITUTH B
TEUYEHHUE 5 MUHYT, OXJIAZAUTh 10 TeMrepaTtypsl 13 - 20 rpagycoB u 3aTeM MpoOOBaTh Ha BKYC.
Bkyc Boap! onpenernsitor npu temneparype 13-20 rpagycos. /g aToro Boxy HaOuparoT B
POT MaJIeHBKUMHU MOPLUSMH, EP>KAT B HEM HECKOJIBKO CEKYH]I U OIpe/IeNIsieT BKYC, HE MPOIylaThIBast
ee. XapakTep BKyca OIIPEAENsAeTCs NpPOU3BOJBHO: COJEHAs; TOpbKas, KHCIas; C XJIOPHBIM,
METAJUTMYECKUM WJIA UHBIM MIPUBKYCOM; O€3BKYCHAs WU C IPUATHBIM JUISl IUThSI BKYCOM.
OrnieHKa THTEHCUBHOCTH BKYcCa JIa€TCs M0 MATHOAUTBHOM 1Kase (Tadmuna 3).
Tabmwnia 3.

OI.[GHKH. HHTCHCHUBHOCTH BKYCa

IIpuBkyc bann
OTCyTCTBYET 0
Ouenb ci1adbIi 1
Cna0pIit 2
3aMeTHBIN 3
OTyeTIUBLIH 4
O4eHb CHITBLHBIN 5

[TutbeBas Boga MOJKHA OBITH O€3BKYCHOW MIJIM MPUSTHON Ha BKYC.

6. Onpenenure Hanmuuus ocanaka. Onpenenure, 00pa3yeTcs M 0CaJA0K MOCIIe CYyTOYHOTO

OTCTaMBaHUs BOJABI B TPEXJIUTPOBOM cocyde. Ecim ocagok oOpa3yercsi, OH MOXKET ObITh:
XJIOTIbEBUJHBIM ~ CITU3UCTBIM, XJIOTIbEBUIHBIM  JKEJITOBATO-KOPUYHEBBIM, IIJIOTHBIM  O€JIBIM
(>kenToBaThIM), IUIOTHBIM OypbIM (KOPUYHEBBIM), CEpPOBaThIM, B BHUJE I€CKa, TJIMHBl WIH
PacCTUTENIbHBIX OCTATKOB.

7. OnpeaelicHUe HAJIUYMs PAaCTBOPEHHBIX COJICH. Z[J'ISI 9TOI'0O MOAIOTOBLTC IBAa YHCTHIX U

00€e3KMPEHHBIX MPEeIMETHBIX cTekIa. Ha 01HO HaHEeCUTe HECKOJIBKO Kalleslb UCCIIeTyeMOM BOIbI,
Ha Jpyroe - AUCTUIMPOBAHHOW. /(MCTHIIIMpOBaHHAs BOJAa HE COAEPKHUT PACTBOPEHHBIX COJIEH.
Brimapute BoAy €O CTEKOJ M CpaBHUTE UX. belblii HaJleT yKa3bIlBa€T Ha HAJIMYUE COJIEH, YEM OH
0oJbIIe, TeM OOJIBIIE COeH OBIII0 PACTBOPEHO B BOJE.

8. [TosydeHHbIe pe3ysIbTaThl 3aHECUTE B TAOIHILy 4.

9. Cnenaiite BBIBOJI O Kau€CTBE UCCIIEyEMOM MPOObI BOJIbI

KoHTpoJibHBIE BONIPOCHI:

1. Yto Takoe opraHojenTu4eckue NoKa3aTeiau KayecTBa BoIbl?

2. Kakue nokasaTenu roBopAT O NPOMBIIIIEHHOM 3arpsi3HEHUU BOJIbI?

3. Yto oTHOCUTCS K OMOJIOTrMUYECKOMY TUITY 3arpsi3HEHUs?

4. Y10 Takoe AUCTUIUIMpOBaHHAs BoAa?
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Tabmuia 4.

JlaHHBIC IO UCCTIEAOBAHUIO TTPOOKI BOJIBI, B3SITOW U3 TOPOJCKOTO BOJIOEMA.

XapaKkTepHUCTHKA BOJBI Pe3ynpTathl Mcciie0BaHus IPOOBI

[Ipo3paynocTh

IIBeT

3anax M ero MHTEHCUBHOCTD

Bkyc

Ocanok

Hammuue coneit

Pab6orta Ne 8. Onncanue BogoeMa

Ilesib: HAyYINUTHCS MPOBOIUTH OMTUCAHUE BOJOEMA

3agaun:

- 03HAKOMHUTHCS C XapaKTEPUCTUKAMH BOJOEMA;

- 3aKpEMUTh MPABHJIIA MTOJIE30BAHUS OTIPEICTHTEISIMHU;

- HAyYUThCS TPOBOJIUTH MPEIBAPUTEIBHOE OMIMCAHUE BOJOEMA

OOopynoBanmMe: TEepMOMETp, IUIACTUKOBas OyThUIKa i oTOOpa mpod BOJIBI,
OyMakHBIN (PHITBTP, TIOJICBBIC ATIACHI-OMPEICITUTENN (BOJHOW U OKOJIOBOJHOW PACTUTEITHBHOCTH H
JKUBOTHBIX), IUIUHAP BBICOTOM 50 cMm, mpoOupKa, ra3eTHbId TEKCT (BbicoTa OYKB — 2 MM,
tonuuHa — 0,5 MM), Oesblif TUCcT OyMaru, CIupPTOBKA.

HoBble MOHATHSI: OPTaHOJICIITUYCCKUN aHATTN3

ODF AHOJICTITHYCCKHUEC HaGJIIOIICHI/ISI - OTO MCETOA H8.6JHOILCHI/ISI COCTOsIHHMA BOJHOI'O

0o0BEKTa MyTEM €ro HENMOCPEeACTBEHHOro ocMmoTpa. [Ipu opraHosnentuyeckux HaOIIONEHUAX
0co00e BHMMaHHE OOpaIlaloT Ha SIBIECHUS, HEOObIUHBIE Ul JAHHOTO BOJOEMa MM BOJOTOKA U
4acTO CBHUJETENILCTBYIOLIME O €ro 3arps3HEHUU: THOeib pbIObl M APYTUX BOAHBIX OPraHU3MOB,
pacTeHMi, BBIAECIECHUE IIy3bIPHKOB TIa3a W3 JOHHBIX OTJIO)KEHWH, IOSBICHUE IOBBILICHHON
MYTHOCTH, IIOCTOPOHHHUX OKPACOK, 3ar1axa, BETCHUS BOJIbI, HEPTSIHOM TUICHKH U TIp.

Xon padoTsI:

1. O3HaKOMbTECH C OJIAHKOM - NIPEIBAPUTEIBHOTO OMMCAaHUS BOJOEMA.

2. Ucnionb3ys ero, mpoBeAUTE ONMUCAHNE OIIDKAMILIEro K MKoJie BoJoEMa.

3. 3aHecuTe pe3ysbTaThl 00CIEAOBaHUS B TPOTOKOJ.

4. O3HaKOMBTECH C METOJMKAMHU OPraHOJICIITHYECKOTO AaHAIIN3a BOJBI.

5. CornacHO METOIMKaM ITPOBEIUTE OLEHKY Ka4eCTBa BOJBI.

6. 3aHecuTe pe3ysbTaThl HCCIeIOBAHUN B IPOTOKOJ 00CIeI0BaHUS yUacTKa BOAoEMa
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7. CnenaiiTe BBIBOOLI O KadyeCTBE BOALI M 00 DKOJIOTMYECKOM COCTOSSHUHM BOIHOTO

0o0BEeKTa.

Baank onucanus BojgoeMa

Jata

Hasanue Bogoema mo KapTe MCCTHOC

Paiton, okpyr

bikallmi NOCTOSAHHBIA OPUEHTHUD

Xapaxmepucmuka nogepxHocmu 6000emda

3aKopsKEeH, 3aBaJieH  Cy4bsIMH, VYIaBIIMM  JPEBOCTOEM,  CHAJOM  JIUCTBBI,
MONyPa3NOKUBIIUMUCS ~ PACTUTEIBHBIMU  OCTaTKaMH, 3axXJaMJIeH OBITOBBIM  MYCOpPOM,
METAJIJIOIOMOM (HYHO€ NOTYEPKHYTh WJIN AONUCATH).

Hamnume ocCTpoBOB, IUIOTHH, JaM0, [UTIO30B, CTBOPOB, MPHYAIOB (HYKHOE
MOTYEPKHYTh).

Xapakmepucmuka OHa

JIHO KaMeHHCTOe, KAMEHUCTO-TIECYaHOe, MeCUaHoe, TITMHUCTOE, TTMHICTO-KaMEHHUCTOe,
3alJIEHHBIN MECOK, CUJIbHO 3aUJIEHHOE TOMKOE, WJI YEPHOTO 1IBETA, KOPUYHEBOTO I[BETA, CBETJIBIN
Wi (Hy»XKHOE TIOTYEPKHYTh U IOTTHUCATH)

Hanuuue pogHukoB Ha qHE U Oepery: ecTh, HET, Majlo, MHOTO (HY>KHOE MTOYEPKHYTh).

Xapakmepucmuka 600b1

Hanuune crienoB HEPTENPOAYKTOB: OTAEIbHBIC MATHA, MPUMA3KH HA PACTCHUSX, ISTHA
Ha OOJIbIIIEH YaCTH MOBEPXHOCTH, HAJIMUHUE MEHBI, Mycopa (HY>KHOE TIOAYEPKHYTh).

Bona mpo3paunas, MyTHas1, cierka MyTHasi, 0ecliBeTHasI (Hy»KHOE MO TYCPKHYTH).

[Tpo3payHocTh CM.

L{BeT cepblil, 3es1€eHOBaTHIN (HYKHOE OTYEPKHYTB)

3amax: 3eMJIMCTBIH, THUJIOCTHBIH, TOP(SIHOMN, TPABSIHUCTHIN (HYKHOE TOJIEPKHYTH).

HNHuTencuBHOCTH 3amaxa (B 6awiax): HeT (0), ouenb cnabdas (1), cnabdas (2), 3ametnas (3),
otuétinuBas (4), oueHb cuibHas (5) (Hy’)KHOE TTOJUEPKHYTh).

Xapakrepuctuka Oepera v IpuOpeKHOM 30HBI

BricoTa 6epera: BEICOKUH, HU3KUH (HY>KHOE TTOTYEPKHYTh).

CKJI0H: 00OpBIB, KPYyTOM, YMEPEHHOM KPYTHU3HBI, TOJIOTHH (HYKHOE MOAYCPKHYTh).

['pyHT Oepera: KaMEHUCTBIH, TMECYaHBIA, TIUHHUCTHIN, TMOA3OIUCTBIA, TOPQPSIHOM,
U3BECTHIKOBBIH, TONKUMN, 3200JI04€HHBIN (HY>KHOE TIOAYEPKHYTh).

TpaBsiHOM TOKPOB: CIUIOIIHOW, PEIKWW, HE HApYIIECH, HapyLIEH 3pO3UEH, BBITONTAH
CKOTOM, C KOCTPHUIIIAMHU, KOJIESIMH aBTOTPAaHCIIOPTA (HYKHOE OTYEPKHYTh).
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JlpeBecHass pacTUTENBHOCTb: peAKas, CIUIOIIHAsA, IpPEICTaBiIeHa MPEUMYIIECTBEHHO:
OJIbXOH cepoil, uBoM, uepéMyxoil, psiOnHoMH, Oepé30ii (HyKHOE MOJUEPKHYTh U JOMUCATD)

IIpubpesxcro-600nas pacmumenbHOCMb

OOwibHast, penkas, oOpa3yeT CIDIONTHBIC TOJOCHI, KYPTHUHBI, OCOKH, POT03, KaMBIII,
TPOCTHUK, CTPEJIOJUCT OOBIKHOBEHHBIM, dYacTyXa NOJOPOXXHHUKOBAs, XBOIL, JAepOEHHHUK

WBOJIUCTHBIN (HYKHOE MOAYEPKHYTh U JOMHCATH)

BonHas pacTuTeIbHOCTD
OO0unbHas, penkas, CIUIOIIHAS, CINIaBUHA (HUTYAThle BOAOPOCIH (CIUPOTrHpa, 3UurHeMa),
OJTHOKJIETOYHBIE; BOJAOPOCIH 3€NlEHBIC, CHHE-3eJEHbIe), KyBIIMHKA, KyObIIIKa, BOJOKpAc, Cycak

30HTUYHBIN, 3JI07€s, PSICKA, MHOTOKOPEHHUK, PAECThl (HY>XKHO€ NOIYEPKHYTh U JOIMMCATh)

Kusommuwle scusyujue paoom ¢ 80001 U 8 800e
JIarymKu, THUSBKH, TEPJIOBUIBI, BOJOMEPKH, CTPEKO3bl (HYXKHOE MOMYEPKHYTh H

JomHcaTh) pbida BOMUTCS/HE BOAUTCSA (HYXKXHOE TOMUYEPKHYTBH), BCTPEYAIOTCS BHUIBI PBHIO:

bepez ¢ komopozo npoussodumcs nabarooenue

3anymeHHasi, OOJIECEHHas, C PEOKOHW JIPEBECHOMW PpacTUTEIBHOCTBHIO  (HYXHOE
MIOYEPKHYTB).

XapakTep yroaui: Jec, KyCTapHHUK, Jyr, OOJOTO, MamiHs, MacTouie (Hy>KHOE
MTOAYEPKHYTB).

Xo3siicTBeHHBIE ~ OOBEKTHI:  JKWJIasg  3acTpoiika, CaJOBO-OTOPOJHBIE  YYaCTKH,
MIPOMBIIIIJICHHBIE TPEANPUITUS, CEIbCKOXO3IUCTBEHHBIC MPEANPHUATHSI MU OOBEKTHl (CHIOCHBIE
SIMBI, CKJIaJIbl yA0OpeHUi) (Hy>KHOE MOJUYEPKHYTh U JOMUCATH).

Hapywenus oxpannozo pexxcuma u 60000XpaHHbIX 30H

HapyuieHne nayHbpIX y4acTKOB, CTPOMTENBCTBO M PEKOHCTPYKUHUS 3AHUM, CTOSHKH U
MOIlKa aBTOTPAHCIOPTHBIX CPEACTB, NPUMEHEHHE M CKJIAJAMPOBAaHHE XUMHUYECKUX CpPEJICTB,
Mycopa, HaBo3a (Hy>KHO€ MOJTYEPKHYTh U JIOMUCATD).

B npenenax 3amiuTHBIX MOJIOC

Pacnamka 3emenb, NpuUMEHEHHWE yAOOpeHHMH, BbIMAac cKoTa (KpomMe BOJOIOS),
WHAUBUAYAIbHOE CTPOUTENBCTBO, IBIXKEHUE aBTOTPAHCTIOPTHBIX CPEACTB (HYKHOE MOTYEPKHYTh
Y JIOTINCATh)

MeponpusTHs M0 PELICHUIO SKOJIOTHYECKUX MTPOOIeM

Kyna nepenana undopmaiiust o HapyluIeHUsIX OXPaHHOTO PEeKUMa pek?

Kaxue meponpusaTus no pemeHnto 3K0JI0rHuecKux npoodiem:
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pa3paboTaHbl

OCYUIECTBIICHBI

KoHTpoJibHbIE BONIPOCHI:

1. Yro Takoe opraHoJeNTUYECKUN aHAIN3?

2. Kakne ocoOeHHOCTH HEOOXOAMMO YUUTHIBATh NP XapaKTEPUCTUKE Bojoema?

3. Kakue meponpusiTus MOKHO MPOBECTH HIKOJbHUKAM JI PELICHUS 3KOJIOTHYECKHX
npobiieM Bojoema?

4. Y10 TaKoe 3aIuTHBIE TT0JI0CHI?

Padora Ne 9. OnpenesieHne TeMnepaTypbl BOAbI

Henab: Hayuntbes onpenenats TeMIepaTypy BOJbl C HCIIOIB30BaHUEM TEPMOMETPA.

3agauu:

- 3aKpEMUTh HABBIKU MOJIb30BAaHUSI TEPMOMETPOM;

- HAYYUTHCS MPOBOJAUTH H3MEPEHUE TEMIIEPATYPhI BOJIBI.

OobopynoBanue: TEpPMOMETP C YAILICUKOM, IIHYP.

Hossble nonsiTus: mkana lenscus, mkana @apenreiita, [llkana KensBuna

Temmneparypa BoOAbI ONpeneisieT CKOPOCTh XUMUYECKUX U OHMOJOTHMYECKUX IMPOLIECCOB,
MPOUCXOSIINX B BOJIOEME.

B Mexnynaponnoit cucreme emunmi (CH) temmepartypa llenbcust BbIpakaeTcs B
rpagycax. Ha mpakTuke 4YacTo MpUMEHSIOT rpaaychl Llenbcus u3-3a MPHUBS3KH K Ba)KHBIM
XapaKTepUCTHKaM BOJbI - Temmneparype TasHus jabpaa (0° C) u temneparype kunenus (100°C).
3710 y100HO, TaK KaK OOJBIIMHCTBO KIMMAaTHYECKHUX MPOLIECCOB, IPOLECCOB B KUBOU MPUPOJIE U
T. 1I., CBSI3aHBI C ATUM JTUATIa30HOM.

CymiecTBYIOT Takxke mkaabl PapeHreiiTa u HEKOTopbIe ApyTHE.

B Asrmmm u, B ocobenHoctu, B CIIIA wucnonw3yercs mkana Papenreiita. Hounb
rpagycoB llenscust - 310 32 rpamyca ®dapenreiita, a rpagyc Papenreiita paBeH 5/9 rpamyca
Henbcus.

B HacTosiee BpeMs MPHHATO CleAylolllee ompeaeneHue mkambl DapeHreita: 3To
TemreparypHas mkana, | rpagyc xoropoii (1 °F) pasen 1/180 pa3zHocTu Temmeparyp KHIIEHUS
BOJIBI M TasiHUA JIbJa TIPU aTMOC(HEPHOM HaBICHHH, a TOYKA TAsHUS JIbJa UMEET TeMIIepaTypy
+32 °F. Temnepatypa no mkane @apeHrerita cBsizana ¢ TeMmneparypoi mo mkaie Llenscus (t°C)
cootHoeHueM t°C = 5/9 (t°F - 32), 1°F = 9/5 °C + 32. [Ipemnoxena I'. @apenreiitom B 1724.

[TonsiTre abcomoTHOHM TemmepaTypsl Obuio BBeAeHO Y. Tomconom (KenbBuHOM), B

CBA3M C YeM IIKaly aOCONIOTHOW TeMIepaTypbl Ha3plBaloT Ikajgod KenbBuHa wiamn
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TEPMOJIMHAMHUYECKON TemmepaTypHoi mkanoi. Enqunuiia abcooTHOM TeMnepaTypsl - KEIbBUH
(X).

AOcomoTHas IIKala TeMIepaTypbl Ha3bIBaeTCsA TaK, MOTOMY 4YTO Mepa OCHOBHOTO
COCTOSIHUSI HIKHETO TIpejeia TeMIepaTyphl - aOCONIOTHBIA HOJb, TO €CTh Haubosee HHU3Kas
BO3MOXXHAsl TeMIeparypa, MpU KOTOPOM B TNPUHIUIE HEBO3MOXXHO H3BJIEYb M3 BEIIECTBA
TEIJIOBYIO SHEPTHUIO.

AbcomoTHbIN HOIB onpeaenéH kak 0 K, uro paBHo - 273.15 °C (TO4HO).

Hlkana temneparyp KenbBuHa, B KOTOpOH Hayaso OTcuéTa BeAETCS OT aOCOIIOTHOTO
HYJISL.

Xon padoTsI:

1. TemnepaTypy BOABI ONPENEISAIOT C MOMOLIBIO TEPMOMETPOB, PE3EPBYAPhl KOTOPHIX
MOMEUICHbI B Yallleykd, KyJa MoMajaeT Bojaa. JTa 4Yalleyka HCKII0YaeT BIMSHUE KOJIeOaHWi
TEMIEPATypbl HA Pa3IMYHBIX YPOBHSIX BOJOUCTOUYHUKA U TEMIIEPATYphl BO3TyXa.

2. TepMoMETp OIMyCKAIOT HAa HYXHYIO TIIyOUHY, Aepkat Tam ero 10-15 MuHyT 1 mocnie
3TOT0 MPOU3BOAAT OTCYET MO LIKajle TepMoMeTpa. Temneparypy Bobl Beipaxarot B °C.

KonTpoabHbIE BONPOCHI:

1. Ot yero 3aBUCUT TEMIIEpATypa BOJbI?

2. [Touemy B OTHOM BOJOEME TEMIEPATYpa BOJIbI UMEET pa3HbIC 3HAUEHUA?

3. UTo CIIy’>KUT NPUYMHON YBEJIMYECHUSI TEMIIEPATYPhI B BOJI0EME?

4. B kakuXx ele 1IKanax MO>KHO U3MEPSTh TeMreparypy?

PaGora Ne 10. Onpenenenue pH Boabl
Henab: HayunTHCS XapaKTEPU30BaTh KAYECTBO BOABI IO Moka3arensiM pH
3agauu:
- copmupoBaTh npescTaBieHue o pH BobI;
- HAy4uThb onpenensats pH pa3snuuHbIMU MEeTOAAMU
Oo6opynoBanue: yHuBepcaabHas HHAUKATOpHAs Oymara uiau pH — meTp, mpoObI BoabI
Hosbie mousitusi: pH
ConeprxaHre HOHOB BOJIOpo/a (BepHEe, THIPOKCOHHS) B IPUPOIHBIX BOJIAX OMPEICISCTCS B

OCHOBHOM KOJIMYCCTBCHHBIM COOTHOIICHHEM KOHIIGHTpaHI/Iﬁ YTOHBHOﬁ KHUCJIOTBI U €€ NOHOB!

CO2 + H20 — H++ HCO3 - — 2H+ + CO32-

I[J'IH y,I[O6CTBa BBIPpAKCHUS COACPIKAHUA BOAOPOJAHBIX MOHOB ObLIa BBCACHA BCJIHNYHHA,

MPEJCTABIAIONIas co00N JorapudM MX KOHICHTPALUH, B3ATHI ¢ oOparHeIM 3HakoMm: pH = —
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Ig[H+]. [ mOBEepXHOCTHBIX BOJ, COAEp KAIIUX HEOOJBIIME KOJIMYECTBA JAMOKCHIA YIJIEPOJa,
XapaKkTepHa IesiouHas peakuus. M3menenus pH TecHo cBs3aHbI ¢ mporieccaMu OTOCHHTE3A (13-
3a norpebnenus CO2 BOJHOH pPaCTUTEIBHOCTHIO). VICTOYHMKOM HOHOB BOJOPOAA SBISIOTCS
TaK)K€ TYMYCOBBIE KUCJIOTBI, IPUCYTCTBYIOIIME B ITOYBaX. ['UAPOIN3 CONEH TSAKENIBIX METAJLIOB
HUIrpacTt poJjib B TCX ClIy4YasaX, KOrga B BOAY MOMNagar0OT 3HAYUTCIIBHBIC KOJHNYCCTBA CyJ'II)(l)aTOB

KEJ€3a, aTlFOMHUHUA, MECIU U APYTUX METAJIJIOB!:

Fe2++ 2H20 —Fe(OH)3 + 2H+

pH 600b1 — OJTMH U3 BOKHEUINX MMOKa3aTele KauecTBa BOJI. BennvrHa KOHIICHTPAIUH
HMOHOB BOJIOpOJa MMEeT OONbIIOEe 3HAYEHUE IJISI XUMHUYECKHMX U OHOJIOTMYECKUX IPOIIECCOB,
HpOI/ICXOI[HH_II/IX B HpI/IpOILHBIX BoOgax. OT BCJINYUHBI pH 3aBUCHUT paBBI/ITI/IC 1 XKU3HCACATCIIBHOCTD
BOJIHBIX PACTEHHH, YCTOHYMBOCTH pa3IMYHBIX (OPM MUTPAIMUA DJIEMEHTOB, arpecCHBHOE
JEHCTBHE BOJBI HAa MeTaulbl M 0eToH; pH BOABI Takke BIWSET HA TPOIECCHI MPEBpAICHUS
pa3auyuHbIX (HOpPM OMOTEHHBIX SJIEMEHTOB, U3MEHSET TOKCUYHOCTD 3arpsI3HSIONINX BEIIECTB.

Or1leHKa MOJIyYEHHBIX Pe3yJIbTaToB: 3HaueHne pH B peuHbIX BoJax 0OBIYHO BapbUPYET B

npenenax 6,5 - 8,5, B armochepHsIx ocankax 4,6 - 6,1, B 6omorax 5,5 - 6,0, B MOpckux Bojgax 7,9
- 8,3. KonneHnTtpaiusi HOHOB BOAOPO/Ia MOJABEP)KEHA CE30HHBIM KOJICOAHUAM. 3UMOM BEJMYMHA
pH nnst GompmMHCTBA pPEeYHBIX BOA cocTaBisieT 6,8 - 7,4, netom 7,4 - 8,2. pH npupomHbix Boa
oTpezieNiieTcsl B HEKOTOPOU CTENeHH reojiorueit BogocOopHoro d6acceiina.

B cootBeTcTBHE ¢ TpeOOBaHHUSIMH K COCTaBY W CBOMCTBaM BOJBI BOJOEMOB y MYHKTOB
MMUTHEBOTO BOJIONIOJL30BAHUS, BOJABI BOJHBIX OOBCKTOB B 30HAX pEKpealldd, a TaKKe BOJBI
BOJIOEMOB PBHIOOXO3SHMCTBEHHOTO Ha3HAUYCHUs BelnyuHa pH He MOKHA BBIXOJIUTH 3a TMPEACIIbI
MHTEpBaja 3HaueHuu 6,5 - §,5.

Kenynounsii coxk pH=1

PactBop nutheBoit coapl pH=9

Koka-koma pH=3

XossiictBenHasa coga pH=13

Momnoko pH=6

PactBop caxapa pH=7

Hamarsipusiii cimpt pH=11

Xon pa6oTsI:

[epBblif cmoco6. Omyctute B HUCCIEAYEeMYyI0 BOJAY KYCOUEK YHHBEpPCAIbHOU

WHINKAaTOPHOW Oymaru, BBIAEP)KUTE OKOJIO 15 CeKyHJ M CpaBHUTE €€ IBET C LBETHOW IIKAJIOW.
3anuiuure nojy4yeHHoe 3Hauenue pH.
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Bropoii cnioco0. OnonocHute 3084 pH - MeTpa TUCTHIIIMPOBAHHOW BOJIOM, OIyCTHTE

ero B npoOy IUCTWILTUPOBAHHOM BOABI M CHUMUTE mokazaHust pH (3Totr meTon Oosee TOUYeH, HO
JI0 Hayalla SKCIepUMEHTa HEOOXOAMMO TIIATENBHO MPOBEpUTH pH- METp, UCHOIB3Ysl TOTOBBIE
pacTBOpBl ¢ U3BECTHBIM 3HaueHueM pH). BHOBb OIONOCHUTE 30H] JUCTUIUIMPOBAHHOM BOIOU
nepes] TeM, Kak IOMECTUTh €ro Ha XpaHeHue B Oy(epHbIit pacTBop.

1. [ToBTOpUTE ONBIT C MPOOAMU BOABI U3 PA3IUYHBIX HCTOUHUK

2. IlpoaHanu3upyite MoJlyueHHbIE JaHHbIE, MOJb3YsACh HH(pOpMaIMeld NpUBEIEHHON

BBIIIIE

KoHnTpo/ibHBIE BOPOCHI:

1. Packpoiite 3HaueHue nokaszarens pH?

2. Ha coneprkanue Kakux BeliecTB ykaszbiBaeT pH mensbiie 7, Gomnbiie 77

3. Kakoii u3 BOZoeMOB MMeeT HauOONIbLIYI0 BenuyuHy pH U ¢ 4eM 3T0 MOXeT ObITh
CBs3aHO?

4. Kakoii 13 BOJOEMOB MMEET HAaUMEHBIYI0 BenuduHy pH u ¢ 4em 3To MOXeT OBITh
CBSA3aHO?

5. Kakyio wuH(popManuio Bbl HAILIM B JONOJHHUTEIBHON JHUTEpaType, CBS3aHHYIO C

IMPOBCACHHBIMU I/ICCJ'ICIIOBaHI/IHMI/I?

PabGora Ne 11. Onpenesienne nBera BoAbl KOJIMYECTBEHHBIMH METOIaMHU

Iesb: HAy4YUTHCS ONPEAEIATH LIBET BOJbI KOJINYECTBEHHBIM CIIOCOOOM.

3agaun:

- HAyYUTbCS ONPEIEINIATh IBET KOJIMYECTBEHHBIMU METOJaMU;

- Hay4YUTbCsl IPUTOTABIUBATh 3TATOHBI

OO0opynoBanme: npo3payHble COCyAbl, ITUCTHIIMpoBaHHas Bojxa, K2Cr207, CoSO4,
H2S04 (nnotnocts 1,84).

HoBble NOHATHA: 3TAJIOH, KAJIOPUMETPUUECKHE LIUIUHIPBI

OTaJloH - CpelNCTBO HM3MEPEHWi, cily)kallee s XpaHeHHs U IepeJadd pazMepa
€IMHULIBI (PU3NYECKOM BETMUMHBI APYTHM CPEICTBAM U3MEPEHUI.

DTasioH - MepHII0, 00paserl A MOApPaKaHUs, CPABHEHUSI.

[IBeTHOCTBIO Ha3bIBAIOT MOKA3aTENb KAYECTBA BOJIbI, XapaKTEPU3YIOLINIl HHTEHCUBHOCTb
okpacku Boabl. Ompenensercss LBETHOCTb ITyTEM CPAaBHEHMs OKPAcKH HCIBITYEMOH BOJBI C
3TaJIOHaMU U BBIPAXAeTCs B Ipajlycax IIaTHHOBO-KOOAIBTOBOM HIKalbl. [[BETHOCTh MPUPOIHBIX

BOJI MOJXKET KONeOaThCsi OT EAWHUI] 0 ThiCAY TpaaycoB. Pasnmuyaror "UCTUHHBIA IBET"
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00YCJIOBJICHHBIA TOJBKO PACTBOPEHHBIMU BEIICCTBAMHU, M "KaXyImIUWcs'" IIBET, BBI3BAHHBIN
MPUCYTCTBUEM B BOJIE€ KOJJIOUHBIX M B3BEHICHHBIX YACTHII.

[[BeTHOCTH MPUPOAHBIX BOJ OOYCIOBJI€HA B OCHOBHOM MPUCYTCTBHEM OKpPAIICHHBIX
OpPTaHMYECKUX BEIIECTB (TJIABHBIM 00pa3oM COEAMHEHUN T'YMUHOBBIX U (PYJTBBOBBIX KHCIIOT) U
COCIMHEHUI TPEXBAJIEHTHOTO JKe€Je3a U HEKOTOPBIX JIPYTUX METAUIOB (B BUIE €CTECTBEHHBIX
npuMeceld WiIn MpoayKTOB Koppo3uu). CTOUHBIE BOABI HEKOTOPHIX MPEANPUITHIA TakkKe MOTYT
CO3/1aBaTh JOBOJHHO HHTEHCUBHYIO OKPACKY BOJIBI.

KonuyecTBO BIHSIONIMX HAa IBETHOCTH BELIECTB 3aBUCUT OT I'€0JIOTMYECKUX YCIOBUH,
BOJIOHOCHBIX TOPHU30HTOB, XapakKTepa MOYB W T.M. Tak, HAWOOJBIIYIO IBETHOCTh HMMECIOT
MOBEPXHOCTHBIE BOJBI PEK U 03€p, PACIOJOKEHHBIX B 30HAaX TOPQSIHBIX OOJIOT U 3a00JI0YEHHBIX
JIECOB, HAUMEHBIIYIO - B JIECOCTEMSAX M CTEMHBIX 30HAaX. 3UMOM COJEp)KaHHE OPTaHMYECKUX
BEILECTB B MPUPOJHBIX BOAAX MUHHUMAJIBHOE, B TO BpPEMsl KaK BECHOW B MEPHUOJ MOJIOBOABS U
MaBOJIKOB, a TAK)KE JIETOM B IEPUOJ MACCOBOTO Pa3BUTHs BOAOPOCIIEH - ";1IBeTeHUs"; BOJIBI - OHO
noBbilaercs. [lom3emMHble  BOIBI, Kak MPaBWIO, HMMEIOT MEHBIIYI0 IIBETHOCTb, YEM
MOBEPXHOCTHBIE.

Takum  00pa3oMm, BBICOKas I[BETHOCTh  SIBJISIETCS ~ TPEBOXKHBIM  TIPU3HAKOM,
CBUJICTEIHCTBYIOIMUM O HEOJIAronosxyyuu BOAbl. [Ipu 3TOM OYEHb Ba)KHO BBISICHUTH MPUUUHY
[BETHOCTH, TaK KakK METOJAbl yJaJeHHs, HalpuMep, >Keie3a U OpPraHMYeCKUX COEIMHEHUN
oTnuyaroTcs. Hanuuue ke opraHuky He TOJBKO yXYAIIAeT OpraHOJENTHYECKUE CBOMCTBA BOJBI,
OPUBOJUT K BO3HUKHOBEHHIO IMOCTOPOHHUX 3aMaxoB, HO U BBI3BIBAET PE3KOE CHIDKECHUE
KOHIICHTPAIlUU PACTBOPEHHOTO B BOJAE KHUCIOPOAA, YTO MOXET OBIThb KPUTHYHO IS psaa
MPOIIECCOB BOAOOYHMCTKU. HekoTopeie B mpHHIMIE O€3BpEIHBIE OPraHUYECKHE COCAMHEHUS,
BCTyINass B XHUMHYECKHE peaknuu (Hampumep, C XJIOPOM), CIOCOOHBI OOpa3oBBIBATH OYCHB
BPE/IHbIC U OTIACHBIE JJISl 30POBBS YETIOBEKA COCTUHECHHSL.

Xoxa padoThI:

1. IIpuroroBieHne TaIOHOB.

PactBop Ne 1

B 100 mn guctunnupoBaHHON BoJbl 0TAENbHO pacTtBopsaoT 0,0875 r K2Cr207 u 2 r
CoSO4,3aTtem cmemmBaioT 06a pactBopa W no0aBmsor 1 mi xumudecku uuctoir H2SOA4,
mI0THOCTRIO 1,84. O0BEM MOTYUYEHHOTO PacTBOpa JOBOAST MUCTUUIMPOBAHHOW BOMOHW 1o 1 1.
DTOT pacTBOp oTBeyYaeT BeTHoCcTH 500 .

PactBop Ne 2

I ™MI XUMHYECKM YHMCTOM CEpPHOM KHCIOTHl IJIOTHOCThIO 1,84  moBoasT

JTUCTUUTMPOBAHHOM BOIOM 10 0Obema | 1.
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Jnst  TpUrOTOBJICHHWS IIKajdbl I[BETHOCTH pacTBOpel 1 W 2 CMEHNIMBAlOT B
KaJIOPUMETPUUYECKUX LUIUHAPAX B CIACAYIOIIUX COOTHOIICHUSX:

Ppl(mn)01234567810121416

P-p 2 (ma1) 100 99 98 97 96 95 94 92 90 88 86 84

I'pan. 0510 152025304050 60 70 80

I[BETH.

2. KonnuecTBeHHYIO OLIEHKY I[BETa BOJBI JAIOT MOCPEACTBOM CPABHEHMS HCCIIEAYEMOM
BOJIBI CO IIKAJION CTAHIAPTHBIX PACTBOPOB (3TAJIOHOB) U BRIPAXKAIOT B Ipaycax [IBETHOCTH.

st omipezesieHnsi IBETHOCTH MCCIeAyeMyto Boay B konmuectBe 100 M HamMBaOT B
KaJIOpUMETPUUYECKUN LWIMHIAP W, MpocMaTpuBasi cTo0 BoAbl Ha OenoM (hoHE, OTHICKMBAIOT
UWIMHJIP B IIKaJe, TOXIECTBEHHBIH M0 OKpackKe.

[Ipumeuanue: IlpuroToBieHHYIO WIKAaTy XpaHAT B TEeMHOM MecTe He Oonee 2-3-X
MECSIIIEB, 3aKPhIB IUIUHAPH TPOOKAMH.

3. CpaBHUTH pe3yJIbTaThl, MOJTYYEHHbIE IPU KAUECTBEHHOM U KOJIMYECTBEHHOM METOAaxX
OLICHKH LIBETHOCTH BOJIBI.

KonTpoabHbIe BONPOCHI:

1. Yro 3Hauut sTanon?

2. OT 4ero 3aBUCHUT IBET BOJLI?

3. UTo CIIy>KUT MPUYUHON U3MEHEHUS 1IBETA B BOJOEME?

4. Yo Takoe KaJOpUMETPUUYECKUE LIUITUHAPHI?

PaGora Ne 12. OnpenesieHue OKUCASIEMOCTH BObI

Heanb: Hayuutbcs naBaTh KOJMUYECTBEHHYIO XapaKTEPUCTUKY OKHCISEMOCTH BOJbI
MIPECHOBOAHOTO BOAOEMA

3agaun:

- 03HAaKOMUTBCS C XapaKTEPUCTUKOMN BOJIbI — OKHCIIIEMOCTb;

- HAyYUTbCS KOJIMYECTBEHHO OIPENIENATh OKUCIISIEMOCTh BOJIBI.

OoopynoBanme: 1poObl Bozbl, ornieHouHas Tabiuua, 0,01H pacteop KMnO4, pactBop
H2S04 (1:3).

HoBble MOHATHA: OKUCISIEMOCT BOJIbI

OKuCIAeMOCTb - 3TO BEJINYMHA, XapaKTepU3YIolas COiepKaHie B BOJIE OPraHUYECKUX U
MUHEpAJIbHBIX BEILECTB, OKUCISAEMBIX (IIPU ONPEAEICHHBIX YCIOBUSAX) OJHUM H3 CHIIBHBIX

XUMHUYECKUX OKUCIUTEIIEH.
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Bripakaercst 3TOT mapameTp B MIJLIUTPaMMax KHCIOPOJa, TOIIEIIEro Ha OKHCIICHHE
9THX BEIECTB, COASP/KAIIMXCS B | M BOIBL.

PaznuyaroT HECKONIbKO BHUIOB OKHCISIEMOCTH BOJBI: NEPMaHTaHATHYIO, OUXpOMaTHYIO,
HOJaTHY10, LiepueByto. Hanbomnee BbICOKasi CTENEHb OKUCICHUS JOCTUraeTcss OMXPOMATHBIM U
MOJAaTHBIM METOJaMH. B TpakThke BOJOOYHMCTKU ISl TPUPOJHBIX MaJlO3arpsS3HEHHBIX BOJ]
OTIpEIeIIAIOT MePMaHTaHATHYIO0 OKUCISIEMOCTh, a B Oojiee 3arps3HEHHbIX BOJAX - KaK IMPaBHIIO,
OMXpOMaTHYI0 OKHUCIseMOCTh (HasbpiBaeMylo Takke XIIK - xumuyeckoe morpebieHue
KHCIJIOPOJIa).

OKHUCIIAEMOCTD SIBIISIETCSI OYEHb yJOOHBIM KOMIUIEKCHBIM TTapaMeTPOM, IMO3BOJISIONINM
OLICHUTH OOlIIee 3arpsi3HeHUE BOJIbI OPraHUYEeCKIUMHU BEIIECTBAMHU.

Oprannyeckue BeUIECTBAa, HAXOMASAIIMECS B BOJE BecbMa pPa3HOOOpA3HBI MO CBOEH
npupoie M XUMHUYECKHMM CcBoWcTBaM. Mx cocraB ¢opMupyercs Kak T[OJ BIUSHUEM
BHYTPHBOZOEMHBIX OMOXMMHUYECKHX TPOLECCOB, TAK U 3a CUET IMOCTYIUICHUS MIOBEPXHOCTHBIX U
MOJI3EMHBIX BOJI, aTMOC(EPHBIX OCA/IKOB, MPOMBIIIIEHHBIX U X035 ICTBEHHO-OBITOBBIX CTOYHBIX
BO/I.

BenuunHa OKHCIsIEMOCTH MPUPOAHBIX BOJI MOXKET BapPbUPOBATHCS B IIUPOKUX IIpeIeax
OT JI0JIEH MHJUTUTPAMMOB JI0 I€CATKOB MIJUTUTpaMMOB Oy Ha JUTp BOAbL. [T0oBEepXHOCTHBIE BOIBI
UMEIOT 00JIee BHICOKYIO OKHCIISIEMOCTh (@ 3Ha4uT U O60Jjee "0orarsl" OpraHuKoi) M0 CPAaBHEHHIO C
noA3eMHbIMU. Tak, TOpHBIE PEKU M 03€pa XapaKTEpU3YIOTCS OKUCISIEMOCTBIO 2 - 3 MI Oy/mn’,
PEKH paBHUHHBIE — 5 - 12 Mr Oo/IM°, pekn ¢ GOTOTHBIM MIUTAHUEM - JCCSATKH MHILUTHTPAMMOB Ha
1 av’. TToa3eMHbIE K€ BOIbI MMEIOT B CPEIHEM OKHCISEMOCTh HA YPOBHE OT COTBIX JI0 AECSTHIX
noneit mummmrpaMma O,/nM’  (MCKITIOUEHHS COCTABISIOT BOABI B paiOHAX HedTerasoBbIX
MECTOPOXIACHUH, TOPHSIHHUKOB, B CUIILHO 3a00JI0YCHHBIX MECTHOCTSIX).

[lepmanranaTHasi OKHCIISIEMOCTH OIPEAETSETCS MO KOJUYECTBY KHCIOpOJa, KOTOPOE
pacxonyercss Ha OKUCJIEHHE OpraHMYeCKMX BemecTB B | 7 BOJBL. DTOT METOJ OCHOBaH Ha
CHOCOOHOCTH MAapTaHI[OBOKMCIIOTO KalWs BBINENATH B KHCJIOW Cpele aTOMAapHBIH KHCIOPO[,

OKUCIISTFOIIHI OpTraHU4YC€CKUC BCIICCTBA.

Ta0mnuia 5.
®dusnko-reorpaduyeckast 30HaILHOCTh PUPOIHBIX BOJ
OKHCIIEMOCTD mr Oo/mm° 3oHa
nepMaHraHaTHasI
OueHb Manas 0-2 Bricokoropee
Manas 2-5 I'opHBIE paliOHBI
Cpennsis 5-10 30HBI IIAPOKOJIUCTBEHHBIX JIECOB, CTEIH,
MOJIYITYCTBIHU U MTYCTBIHM, & TAKXKE TyHApa
IloBbI1ICHHAS 15-20 CeBepHas M 10)KHas Taura
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Xoa pa0doThi:

1. lns onpenenenus 3Toro mokaszatens Kk 10 mi uccnemyemoit Boabl npubasisier 0,5mi
ceproit kucnotsl (1 : 3) u 1ma 0,01 H pacTBopa MapraHIiioBOKHCIIOTO KaJHsl.

2. Bcee nepememmBaercs. [Ipu Temneparype Boast +20°C u Gosee rpaaycoB MOKa3aHUs
cHUMarOTCs depe3 20 MUHYT, €CJIM TeMIiepaTypa Boasl B npezenax ot 10 - 19 rpagycos - uepes
40 MUHYT.

3. OneHka OKMCISIEMOCTH OCYIIECTBISIETCS IO OKpacke pacTBopa (Mpu HaOIrOAEHUU

cOOKY) B MI/JI C IOMOIIBIO CIIEITUAIBHON TaOIHIIBI 6:

Tabmuia 6.
OmnpenenieHne OKUCIIEMOCTH TT0 OKPACKE BOJIBI
OxpaiBaHue BoJIbl IPU HAOIIOAEHUN COOKY OxwucnsgeMocTs (Mr/in)

SpKO-MaJIMHOBO-PO30BOE 1
JInnoBo-po3oBoe 2
Cnabo-11I0BO-p0O30BOE 4
bienno-nmunoBo-po3osoe (Boimie 20° C - po3oBoe) 6
biienno-po3oBoe 8
Po3oBo-xkentoe 12

Kenroe 16 u BeIIIIE

JIJIst 9UCTHIX MOA3EMHBIX BOJ OKHCIIIEMOCTh COCTaBIIsIeT He Oonee 2-4 Mr/i, peyHbIX - 7
MI/I1.

KoHTpoJibHBIE BONIPOCHI:

1. YTo 3HAYUT OKUCIAEMOCTD BOJIBI?

2. OT yero 3aBUCHUT OKHCIIEMOCTb BOJIBI?

3. YTO CIIy>KUT NPUYMHON U3MEHEHUSI OKUCIISIEMOCTH BOABI?

4. Yro 3HaunT HU3NKO-reorpaduieckas 30HaTbHOCTh IPUPOTHBIX BOA?

Pa6ora Ne 13. Onpenesnenne 6noxumMmieckoro norpedaenus kuciaopoaa (bIIK)

Heab: HayuuThCs JaBaTh KOJMYECTBEHHYIO XapaKTEPUCTUKY OHOXMMHUYECKOMY
MOTPEOICHUIO KUCIOPO/ia BOIBI IPECHOBOAHOTO BOAOEMA.

3amaun:

- o3HakoMuTtbed ¢ BIIK - xapakTepuctukoil Boaibl;

- HayuuThes onpenensatb BITK Boabl

O6opynoBanue: mpoObI BoJbI, orieHoYHas Tabmiwima, 0,01M pactBop KMnO4, pactBop
H2S04 (1:3).

HosBble nonsaTus: bIIK.
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B mnpupongHoil Boje BOIOEMOB BCErja MPUCYTCTBYIOT OpraHMYEcKHe BemiecTBa. KMx
KOHIIGHTPALlMM MOTYT ObITh MHOTJIA OYEHb Majbl (HalmpuMep, B POJAHUKOBBIX U TaJbIX BOJAX).
[IpupoaHBIMM HCTOYHMKAMU OPraHMYECKUX BELIECTB SBIISIIOTCA pa3pylIArOIIMecs OCTaHKHU
OpPraHU3MOB PACTUTEIBHOIO M KUBOTHOTO IPOUCXOXKACHMS, KaK >KMBIIMX B BOJE, TaK U
MOMABIINX B BOJAOEM C JTUCTBBI, IO BO3AYXY, ¢ OeperoB u T.n. Kpome MpUpOAHBIX, CYLIECTBYIOT
TaK)K€ TEXHOTCHHbIE HWCTOYHHUKM OpPraHUYECKUX BEIIECTB: TPAHCHOPTHBIE MPEIIPUATUS
(HeTenpoIyKThI), EJUTIOIO3HO-0yMaKHBIE U JieconepepadaThIBAIONINE KOMOWHATHI (JIMTHUHBI),
MsICOKOMOUHATHI (OETKOBBIE COEIMHEHUS), CEeIbCKOXO3IUCTBEHHbIE U (eKaJbHble CTOKH U T.I.
Opranuyeckue 3arpsi3HEHUs MONAAAl0T B BOJOEM pa3HbIMHM IyTSMH, TJABHBIM 00pa3oM co
CTOYHBIMU BOJAAMM U JOXAEBBIMU IOBEPXHOCTHBIMHM CMBIBAMU C I1OYBBI.

B ecTecTBEHHBIX YCIOBUSX HAaXOASIIMECS B BOJE OpPraHMYECKUME BEIIEeCTBa
pa3pymaTcss OaKTepHsIMH, TIPETEpIieBasi a3poOHOE OMOXUMHUYECKOE OKHUCIICHUE C 00pa30BaHUEM
IBYOKHUCH yriiepoaa. [lpu 5ToM Ha okuciaeHrne noTpedIseTcss paCTBOPEHHBIN B BoJie KUCIOpo. B
BOJIoeMax ¢ OOJIBIIUM COJIEp)KaHHEM OpraHMYECKUX BellecTB Oombias yacTh PK morpebnsercs
Ha OMOXMMHYECKOE OKMCIIEHHE, JIMIIAas TakuM oOpa3oM KuciIopoja Apyrue opranusmsl. [Ipu
9TOM YBEIMYUBACTCS MCUE3AIOT KHUCIOPOAOTIOOMBBIC BUIBI U TOSABISIOTCS BUJIBI, TEPIHUMBIE K
nebunuty kuciopoaa. Takum oOpa3om, B mporecce OHOXUMHUECKOT0 OKUCICHHSI OPTraHMYECKUX
BEIIIECTB B BOJIE MPOUCXOAUT yYMeHbIIeHHE KoHUeHTpau PK, n 3Ta yObuTh KOCBEHHO SIBISETCS
MEpOM CoAepKaHMUsl B BOJIE OpraHWYecKuX BewecTB. COOTBETCTBYIOIIMN IMOKa3aTellb KauecTBa
BOJIbl, XapaKTEPU3YIOUIUI CyMMapHOE COJIEpKAHUE B BOJAEC OPraHMYECKUX BEIIECTB, HA3bIBACTCS
ouoxumuueckuM norpedienuem kuciopoza (bIIK).

Benmnunna BIIK  oneHuBaeT CKOpOCTh MOIVIOHMIEHUS OPraHU3MOM  KHCIIOPOJa,

coJzieprkamnierocs B uccieayeMoit Boae. Bemmunna BIIK Beipaxcaercst B Mr/i. (Tabmura 7)

Ta6numa 7.
OlieHKa CTeNeHHU 3arpsi3HeHUST BOJ0OEMOB 110 nokazaressim bITK
Crenenp 3arps3HeHus (KJ1acchl BOJIOEMOB) BIIKs (mr/m)

OdeHb YHUCTBIC 0,5-1,0
YucTele 1,1-1,9
YMEPEHHO 3arpsi3HEHHbIE 2,0-2,9
3arpsi3HEHHbIE 3,0-39
['psi3HbIC 4,0-10,0
OueHb rps3HbIC > 10,0
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Xoa pa0doThi:

1. Tlepen onpenenenueM mpoda oObeMOM 1 J1 BBIIEPKUBACTCS B TEMHOTE B TEUCHHUE 5
CYTOK npu Temnepatype 20 rpaaycos.

2. JIns onpenenenus sToro nokaszarens k 10 mu uccnenxyemoit Boasl mpubdasisietr 0,5mi
cepHoil kucnotsl (1: 3) u Imn 0, 01H pacTBOpa MapraHiioBOKMCIOro Kajusl.

3. Bce nmepememmuBaercs. [Ipu Temneparype Boasl +20°C u Goiiee TpayCcoB MOKa3aHUS
cHUMarTCcs yepe3 20 MUHYT, €ClIM TeMIiepaTypa BoAsl B npeaenax ot 10 - 19 rpagycos - uepes
40 MuHYT.

4. OneHKa OCYIIECTBIISIETCS TIO OKPACKe pacTBopa

5. CpaBHUTH NOJIyYEHHBIE PE3yJIbTaThl C TAOJMYHBIMU JTAHHBIMU, CAEIATh BHIBO/IbI

KoHTpoJibHbIE BONIPOCHI:

1. Yro Takoe BIIK?

2. Jlnsg gero oneHuBaroT rmokasarens bITK?

3. Ot 4ero 3aBucut ypoBeHnb bITK?

4. B xakux pPCaKnuAX MO OLCHKE Ka4€CTBA BOJAbI CIIC UCIIOJIB3YCTCS CCpHaA Kuciora?

PaGora Ne 14. OnpenesieHue coaep:xanusi B BoJe HOHOB XJIOpa,
CBUHIIA, KaAMUsA, Oapus, MeIu U KAJIUs

Iesab: MpoBeCTH KOJUYECTBEHHYIO OLICHKY KauecTBa BOJbI BOJOEMOB Ha COJECpXkKaHUE
MOHOB XJIOPa, CBUHIIA, KaJMUs, Oapus, MEIU U KaJIHsl.

3agaun:

- Hay4YUThCA M0JIb30BATHCS HOHOCEIEKTUBHBIMU JIEKTPOIAAMU;

- HayYUTbCs IPOBOJIUTH KOJIMYECTBEHHBIN aHAJIN3 COAEP)KaHUS HOHOB B BOJIE.

OO0opynoBaHMe: MOHOCEICKTHBHBIE 3JEKTPOJBI, MPOObI BOJABI, BOAOMPOBOJHAS BOJAA
(KOHTpPOJIB), XJIOPHUI HATPUS, HUTPAT HATPUS.

HoBble NOHATHSA: HOHOCEIEKTUBHBIE AIEKTPOIbI

M OHOCENEeKTUBHBIM 3JIEKTPOJOM HAa3bIBACTCSI MHIUKATOPHBIM WM W3MEPUTENbHBIN
AJIEKTPOJ] C OTHOCUTENIHO BBICOKOM CIEIM(PUUHOCTHIO K OT/ACIBHOMY HOHY MJIH TUIY HOHOB.

HoHoceneKkTHBHBIE AIIEKTPOABI UMEIOT CIEAYIOMNEe JOCTOMHCTBA: OHU HE OKa3bIBAIOT

BO3/ICUCTBUS HA UCCIIEAYEMBIN PacTBOP; MOPTATUBHBI; IPUTOAHBI KaK JJIS PSAMBIX ONPEeICHHH,
TaK ¥ B KAUeCTBE MH/IUKATOPOB B TUTPOMETPHHU.

[IpuMeHeHre WOH CENEKTUBHBIX 3JIEKTPOAOB TO3BOJISIET OBICTPO IMPOBOJAUTH OLEHKY

COZCpIKaHnd B BOAC HOHOB XJIOpa, CBMHIIA, KaJIMH, 6ap1/1;1, MCIU U KaJlus.
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Xoa padoThi:

1. B xumnueckue crakanunku Ha 50 mu1 momemarot nmo 1 ma 1M pacTtBopa HuUTpara
HaTpus U 1o 10 M1 uccaenyemMbix 00pas3IoB BOBI.

2. OnyckaroT B KaXAbl CTAKAHYUK MOH CEJICKTUBHBIN 3JIEKTPOJ U AJIEKTPO] CPABHEHUS
U OTIPEACIIIOT COAep>KaHue MOHOB XJIOpa, CBUHIIA, KaaMus, Oapus, MeIu C MOMOIIbI0 HOHOMEpa
Oxenept-001, TmIaTeNnbHO TPOMBIBAA KaXIbId pa3 TMOCIE ONPENENICHHUS]  JIEKTPOIbI
JUACTUJIMPOBAHHOM BOJOM.

3. Jlnsa ompeneneHus: COAEpKaHUsI UOHOB Kaldusl B XMMUYECKHE CTaKaHUYUKU Ha 50 mu
nomerniaroT o 1 mi 0,1M pactBopa xsopuna HaTpust U 1o S0 Mi1 ucciaeayeMoun mpoosI.

4. Ilo pe3yabpTaTam pabOThI COCTABISIOT TAOIHUILY 8:

Tabauua 8.

I[aHHBIe MO0 OCHKEC COACPIKaHNd HOHOB B BOAC

Ne mpo6sI Mecto otbopa nmpod CopneprxaHne HOHOB, MI/JI

Cl Pb Cd Ba Cu K

KoHTpoJibHBIE BONIPOCHI:

1. JI71s1 yero NpUMEHSIOTCS HOHOCEJIEKTUBHBIE HJIEKTPOAbI?

2. [Touemy HEOOXOIUMO H3yUaTh COJIEPKAHUE HOHOB B BojiE?

3. Kakue UCTOYHMKHM MOCTYIUIEHHS B BOJLY MOHOB Kajus, Oapusi, KaaMus, CBUHIIA, MEIU

BBI MOYKETE HA3BAThH?

Padora Ne 15. Onpenesnenue coaep:kaHus B BOJe coJIei sxkesie3a

Ienb: HayuuTbCsl naBaTh KOJMWYECTBEHHYIO XapaKTEPUCTUKY COJEPIKAHUIO COJeH
JeJes3a B BOJE PECHOBOJHOTO BOJOEMA.

3amaum:

- IO3HAKOMHUTBCS CO 3HAUYEHUEM JKEJI€3a Il OPIraHU3MOB;

- HAY4YHUTbHCS ONPENENATh CONEPKAHUE COJIEH JKETIE3a B BOJIE

OOopynoBanue: TpoOBI BOIBI, OIEHOYHbIE TaOMHMIbI, 35% pacTBOp NeEpeKucu
BOZIOPO/IA, PACTBOP KOHLEHTPHUPOBAHHOW COJIIHOW WM CEPHOW KHUCIOTHI, 25%-HBII pacTBOp
POJAHUCTOIO AMMOHHUSI.

HoBbie mousitus: T1J1K

[IpenensHo pomyctumasi koHueHTpauus (IIJIK) - yTBepkn€HHBIM B 3aKOHOAATEIHLHOM

nopsiike caHuTapHo-rurueHndeckrii Hopmatus. Ilox IIJIK moHummaeTcs Takasi KOHILIEHTpalus
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XUMHYECKHUX IJIEMEHTOB M MX COCIUHCHHH B OKPYXKAOIIEH Cpelie, KOTOpasi MPU MOBCEIHEBHOM
BIUSHUM B TEUEHUE [UIMTEIBHOTO BPEMEHHM Ha OpraHu3M YeJoBeKa HE BbI3BIBAET
MATOJIOTUYECKUX M3MEHEHH WM 3a00JIeBaHUM, yCTaHABIUBAEMBIX COBPEMEHHBIMH METOJaMHU
WCCIICIOBAaHUM B TIOOBIC CPOKH KU3HU HACTOSIIETO M MOCIIEYIOIIETO MOKOJICHUH.

[IJIK »xemesa cocrapmsier 0,3 Mr/aMm° (IMMHTHPYIOLIHII IIOKa3aTelb BPEIHOCTH
opranosientuyeckuit). [1o mocTaHOBIEHUIO OPraHOB CaHAMMIHAA30pA JJIi KOHKPETHON CHCTEMBI
BOJIOCHAGIKEHHSI COIEPIKAHIE JKEe3a MOXKET TOXOIUTh A0 1 Mr/mv’.

Xoxa padoThI:

1. K 10 mn uccrnemyemoil Boabl A00aBISIOT mocienoBaTesbHo 1- 2 xammu 35%-Horo
pacTBOpa NMEPEKUCH BOAOPOAA, 1-2 Karuiv KOHIIEHTPUPOBAHHOW COJISTHOM WJIM CEPHOU KUCIOTHI U
0,2 M1 (4 - 5 xanenp) 25%-HOro pacTBOpa poJaHUCTOTO AMMOHHUS.

2. O coxepxaHUM CcOJIel jKele3a CyIsIT M0 MHTEHCUBHOCTH OKpAIUBAHUS PacTBOpa
(Tabnwma 9).

3. OneHure coJepKaHue HOHOB JKeJie3a B BOJIE C yueToM umeromuxcs aanubix mo [TJIK.

st otkpbITEIX BogoémoB [1/IK — 0,5 Mr/m, a5 Boa moA3eMHBIX HCTOYHUKOB — 1,0 MI/i.

Tabmuma 9.
Omnpenenenue coiepkanus coJiel jkene3a B BOJIe
OkpammBaHue npu OxkpamuBanue npu HaOmoaeHun | CoaepikaHue cojiel xenes3a
HAOIII0IEHUU COOKY CBEpXY MT/JT
OTCyTCTBYET OTCyTCTBYET menee 0,05
EnBa 3amMeTHOE JKEeIITOBATO- UpesBbIyaiiHo ciaboe 0.1
po30BOE KEJITOBATO-PO30BOE ’
Ouensb crmaboe KenToBaTo-
Cnaboe xenToBaTo-po30BOE 0,25
po30BOE
Cnaboe >kenTOBaTO-pO30BOE Cnabo KeNToBaTO-pO30BOEC 0,5
Cnaboe xenToBaTO-pO30BOE XKenroBaro-po3oBoe 1,0
CWIBHO JKEITOBATO-PO30BOE JKenroBaTto-kpacHoe 2.5
Crnaboe xenToBaTO-KpacHoe SApko-kpacHoe 5.0

KouTposibHbIe BONPOCHI:
1. B cocTtaBe KakuxX COeQUHEHUN KeIe30 MOMaaacT B BOJOEMEI?
2. Yem omaceH n30BITOK XKEIE30, a YEM HELOCTATOK B Boe?

3. Kakue coeqmHenust oopasyer xene3o B Boje?

Pa6ora Ne 16. KauecTBeHHOE M KOJIMYECTBEHHOE ONpe/ie/IeHHs HOHOB XJI0pa
Henb: HayuuTbCsd JaBaTh KOJMYECTBEHHYI0 M KA4ECTBEHHYIO XapaKTEPHUCTHUKY

COJICP’KaHUIO XJIOPUIOB B BOJIE MPECHOBOTHOTO BOJAOEMA.
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3agauu:

- Hay4UTbCsl ONPENEIATh COAEPKAHUE HOHOB XJIOpA KAU€CTBEHHO U KOJINYECTBEHHO;

- CPaBHMBATh PE3yJIbTAThl OJTYUYECHHBIE PA3HBIMH METOJAMH.

Oo6opynoBanme: npoObI BOJIBI, OIEHOYHBIE TaOIuUIlbl, 50% pacTBOp a30THOW KUCIOTHI,
pacTBOp a30THOKHCIOro cepedpa, 10%-Hbli HEHWTpadbHBIM PAcTBOP XPOMOBOKUCIOIO Kallus,
CIHMPTOBKA.

HoBble NOHATHSA: ONaJIeCLEHIIHS

KoHueHTpanus XJ0puI0oB B BOJOEMAX - HCTOYHMKAX BOJOCHAOKEHHUS JOMyCKAaeTCs 10
350 wmr/n. Xmopuasl TOHamalT B BOAOEMBI CO COpOCaMHU  XO3SIICTBEHHO-OBITOBBIX H
IPOMBIIIJICHHBIX CTOYHBIX BOJ, a TaKX€ IPU UCIOJIb30BAHUU B 3UMHEE BPEMsI aHTUI'OJIOIEIHBIX
coctaBoB. Cozep)kaHue XJOPUIOB B BOJE - BaXKHBIM IOKa3zaTellb NpPU OLIEHKE CAaHUTApHOIO
COCTOSIHMS BOJOEMA.

Mertopx onpeneneHus CoAepKaHus XJIOPHI0B OCHOBAH Ha OCAXKICHUH XJIOpUIa cepedpa:
AgNO3+Cl- =AgCI+NO3

Xoxa padoThI:

1. Kauecmeennulii memoo. ]Iyt oOHapyKE€HHs XJIOPHUIIOB B MIPOOHPKY C UCCIIETyEMON BOION

J00aBISIOT 2 - 3 Karuid a30THOW KHUCIIOTHI M MPHIMBAIOT a30THOKHCIIOE cepedpo. Ha HeGonbimoe
KOJIMYECTBO COJICH YKa3bIBAaeT TMOSBICHHE JIETKON Oeroi MyTH wiM onayiectieHnus. [Ipu Gonbioin
KOHIIEHTpALMu 00pa3yeTcs Oelblii TBOPOKUCTHIN 0CaI0K, HE PACTBOPUMBIN B a30THOW KHCTIOTE.

2. Koauuecmeenuwiii Memoo

Bapuanm 1.

B npobupky ¢ uccrnexyemoit Bogoit (5 mi) mpobasnsitor 3 kamau 10% -HOro pactBopa
A30THOKHCIIOTO cepedpa.

[IpumepHoe coneprxkanne XJI0pU - HIOHOB ONPEIEIISIIOT MO BHEIITHEMY BUIY OCaJKa:

- onayieciupyromui (cnadas MyTh) - cogepkanue Cl- 1-10 mr/m;

- cliibHast MyThb- coaepxanue Cl- 10-50mr/i;

- XJIOMBS, OCaXAaroIInecs He cpasy - conepxkanue Cl- 50-100mr/m;

- Oenblil 00beMHBIN ocafok-coaepxanue Cl- 6onee 100 mr/n

Bapuanm 2.

K 100 mn uccnenyemoii Boasl n06aBisitoT 2 kamu 10%-Horo HEUTpaaIbHOTO pacTBOpa
XPOMOBOKHCIIOTO KaJIUS U TUTPYIOT PAaCTBOPOM a30THOKHUCIIOTrO cepedpa (TUpOBaHHBIN pacTBOP:
1 Mi pacTBOpa a30THOKHCIOrOo cepedpa ocaxmaeT 1 M Xjopa) J0 NOSBICHHSA Ci1abo-
KpPaCHOBAaTON OKPACKH.

4. CnenaTs BBIBOJBI.
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KoHnTposibHbIE BOPOCHI:
1. KakoBbI XapakTepHbI€ peaKkIuy Ha HOHBI XJiopa?
2. B cocTaBe KaKuxX COEAMHEHUN XJIOp MOMAAeT B BOJOEMBI?

3. UemM omaceH U30BITOK XJi0pa B Boze?

Padora Ne 17. Onpenenenue conep:kanus cyJb(ar - HOHOB B Bo/ie
Henb: HayuyuThCs JaBaTh KOJUYECTBEHHYI0O M KAayeCTBEHHYIO XapaKTEPUCTHUKY
COJIEpKaHUIO CyNb(]aTt - HOHOB B BOJIE MPECHOBOHOTO BOJOEMA
3agaun:
- HAyYUTHCS OTPENICISITH COJEPKAHNUE CYIb(aT — NOHOB;
- CpPaBHHUBATh MOJy4YeHHBIE pe3ynbTaThl ¢ [TJIK
OOopynoBaHme: TIUKONEBBIH peareHT, 5%-HBII pacTBOp XJOpPUCTOro Oapwus,
STHIICHIJIUKOb, 96%-3TaHo, pa30aBieHHas COISIHAs KUCIIOTA, CYIb(aT Kaaus.
HoBble noHATHSA: CyCIICH3Us, KaTMOPOBOUHAS KpUBast
Meroa ocHOBaH Ha ompe/ereHuu cynbdaTr noHa B Buae BaSO4 B colstHOKUCITON cpefie ¢

IIOMOLIBIO ITTUKOJICBOT'O pearcHra:
SO4 + BaC12=BaSO4 + 2Cl-

['mukonb, BBEINCHHBIH B PEAKIHOHHYI0 CMECh IPH OCaXICHWM cynbdara Oapus,
cTabmn3upyeT obpasyroiytocs cycnensuto BaSO, 1 1enaer BO3MOXKHBIM TypOUAUMETPUYECKOE
orpeJieNieHue Cyb(haToB.

Xoa pa0doTbI:

Kauecmeennwviti ananuz na SO4: 100ABUTH K HCCIIENYEMOH BBITSIKKE PACTBOP XJIOpHIIA

Oapus - ocaiok Oesoro 1BeTa:
SO4+ Ba = BaSO;,

Konuuecmeennwiti ananus

1. [IpuroToBneHue peakTUBOB

JInist IOy4eHus: TIMKOJICBOIO peareHTa CMEIINBAIOT B MEpPHOI Kojbe oauH oobeM 5% -
HOTO BOJHOTO pPAacTBOpa XJOPUCTOro Oapusi C TpeMs O0bEeMaMH STHICHIJIMKOIS W TPEeMs
o0bemamu 96%-Horo sraHoina. [Jo0aBmisioT pa3daBieHHYIO colsiHyto kucnoty (1:1) no pH= 2,5-
2,8 1 OCTaBJISAIOT pacTBOp Ha 1-2 cyTok. PacTBOp ycTOIUMB B TeUeHUH 3-6 MECSIEB.

2. IIpoBenenue aHanusa.
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- K 5 mn Bompl mobGamnsitor 1-2 kxammm comstHOM kucioTel (1:1), 5 mur rimkosieBoro
peareHTa u TIIATEIbHO MepeMENINBAOT.

- Yepez 30 MUHYT HU3MEPSIOT ONTHUYECKYIO IUIOTHOCTh MOJIYYEHHOIO pacTBOpa Ha
(OTO37EKTPOKATIOPUMETPE WIH CHEKTPOPOTOMETPE B KIOBETaX TOMMHON 20MM mipu A=364HM.

- B kadectBe pacTtBOpa CpaBHEHHs HUCIOJIB3YIOT UCCIEAyEeMYyI0 Mpoly ¢ J00aBlieHUEM
[JIMKOJIEBOTO peareHTa, MpuroToBieHHoro 6e3 xynopuaa 6apus. Coaepxanue cyibpaToB HaXOIAT
no KajauOpoBOYHOW KpuBOW (B aboOTe »KenaTeIbHO TOTOBOM MpEABAPUTENBHO MOIYYSHHOMN
KaTMOPOBOYHON KPHUBOIA)

3. [TocTtpoeHne kaauOpOBOYHON KPUBOI

B mepnbie xkon6sr Ha 50 mu BHOcsT 0; 0,1;0,2;0,4; 0,6; 1,0; 1,4; 2,0 M cranmapTHOTO
pactBopa cynbdara kamus (0,5 mr B 1mi) u JgoBOAST 00BEM pacTBOpa A0 METKH
TUCTHJUTHPOBAaHHON BoAoW. [lomydeHHBIE pacTBOPHI COOTBETCTBYIOT KOHIIEHTPALIUSAM CyJIbdar -
wona 0; 1; 2; 4; 6; 10; 14; 20 mr/m. OTMEpHUBAIOT MO 5 MJI M3 KaXKJIOTO PacTBOpa B MEPHBIC
muuHAPE Ha 10 M 1 mo6aBssitoT 1o 1-2 karum pa3daBiaeHHOW comstHOW KUCHOTH (1:1) u 5 Mo
TJIMKOJIEBOTO peareHTa, MmepeMennBaioT U yepe3 30 MUHYT OTMEPSIIOT ONTHYECKYIO IIOTHOCTh
MOJyYEHHBIX PACTBOPOB, IO 3HAYCHHUSAM KOTOPOW CTPOAT KAIMMOPOBOYHBINA Trpaduk.
OnTuManbHbIE UHTEPBAJIBI KOHIICHTPALUNA I TYpOUIUMETPUUECKOTO OMpEAesieHUus Cysbdar -
HMOHA HaXOATCS B MHTEpBaje 2-25Mr/1

KoHTpoJibHBIE BONIPOCHI:

1. KakoBbl XapakTepHble peakluu Ha CyIb(haT-HOHBI?

2. B coctaBe Kakux COeAMHEHUN cepa MonajgaeT B BOAOEMBbI?

3. UeM omaceH U30BITOK CyJb(HaT-HOHOB B BOIE?

Padora Ne 18. Onpenesnenue coaep:kaHusl B BOJie COeIMHEHHUI a30Ta

Iesb: HayuynTHCA 1aBaTh KOJIMYECTBEHHYIO XapaKTEPUCTUKY COICPIKAHUIO COeTMHEHUN
a30Ta B BOJIE IPECHOBOHOTO BOJOEMA.

3amaun:

- HayYUThCS ONPENEIATh COJCpKAHNUE B BOJIE COJIEH aMMOHMS U HUTPATOB;

- OCBOUTH KOJIOPUMETPUUECKUI METO]T OTPEIeTICHUsI HUTPATOB C CATUIIMIOBBIM HaTPUEM

Oo6opynoBanue: nmpoObI BOMbI, OlleHOUHbIE TaOIuIEl, 50% pacTBOp CErHETOBOM COJIH,
peaktuB Heccnepa, peaktuB ['ucca, ciupToBKa.

HoBble NOHATHSA: KOJOPUMETPUUYECKUI METO]

Copnep:xaHue MOHOB aMMOHHS B IPUPOAHBIX BOJAX BapbupyeT B mHTepBane oT 10 mo

200 mxr/mm3 B mepecdere Ha a3oT. [IpHcyTcTBHE B HE3arpsi3HEHHBIX MMOBEPXHOCTHBIX BOAAX
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MOHOB aMMOHHS CBSI3aHO TJIABHBIM 00pa3oM C TIPOIECCaMH JeTpajanuyd OCTKOBBIX BEIIECTB,
JI€3aMUHUPOBAHUS AMUHOKHCIIOT, Pa3ioXKeHUsI MOYEBUHBI 01 AeiicTBreM ypea3bl. OCHOBHBIMU
WMCTOYHUKAMU MOCTYIUICHHUS NOHOB aMMOHUS B BOJIHbIE OOBEKTHI SBJISIOTCS )KMBOTHOBOTYECKUE
(bepMbl, XO3SIIICTBEHHO-OBITOBBIE CTOYHBIC BOJBI, TOBEPXHOCTHBIM CTOK C CEIbXO3yTrOAHUN MPHU
WCIIOJIb30BaHUM aMMOHUMHBIX YIOOPEHHUM, a TAK)KE€ CTOYHBIC BOJBI MMUIIEBON, KOKCOXUMUYECKOH,
JIECOXUMUYECKON U XMMHUUYECKON MPOMBIIUIEHHOCTH. B CTOKax MPOMBIILICHHBIX MPEANPUATHI
conmepxkurcs Ao 1 MI/IM® aMMOHHS, B OBITOBBIX CTOKaX — 2-7 MI/IM3; C XO3SIICTBEHHO-
OBITOBBIMU CTOYHBIMU BOJIaMU B KaHAJIM3AIMOHHBIE CHCTEMBI €XKECYTOYHO mocTymaer mo 10
aMMOHUWHOTO a30Ta HA OJTHOTO KUTEJ.

KOHIeHTpAIIHs aMMOHHS B IIHTHEBOI BOJIE HE JOJIKHA MPEBBIIIATE 2 MI/IIM’ 110 a30TY.

Hutparts! - 370 conu a30THON KUCIOTHL. B BoJe 3TH conM JeTKO pacnafaroTcs Ha HOHBI
(3apshKEHHbIE YacCTHIIbI) M CYIIECTBYIOT B "cBOOOAHOH"; Gopme: B Buae HUTpaT- HOHOB NO3-.
3apsii y HUTpAT - WOHOB OTPUIIATENIbHBIN, IMOSTOMY OHHM HAa3bIBAIOTCS AHUOHBI (MOHBI C
OTPHUILATEIBLHBIM 3apPSIOM).

[TpucyTcTBUE HUTPATHBIX MOHOB B MMPUPOIHBIX BOJAX CBS3aHO C:

- BHYTPUBOJOEMHBIMH TPOIECCAMU HUTPUPHUKAIMK aMMOHHHHBIX HOHOB B
MPUCYTCTBUU KUCIOPOJIa MO JEHCTBUEM HUTPUDUIIMPYIOIIUX OAKTEPHil;

- atMoc(epHBIMH OCaJKaMH, KOTOPBIC MOTJIOMIAIOT 00pa3yroNIruecs Mpu aTMOC(EepHBIX
ANEKTPUYECKUX pa3psax OKCHIbl a30Ta (KOHIIEHTpAlMsi HUTPATOB B aTMOC(EpPHBIX OCaIKax
nmocturaet 0,9-1 MF/I[M3 );

- MPOMBIIIJICHHBIMUA M XO3SIICTBEHHO-OBITOBBIMU CTOYHBIMH BOJAMH, OCOOCHHO IOCIIE
OMOJIOTMYECKON OYUCTKH, KOTJ]a KOHIIEHTparwst focturaet S0 mMr/am3;

CTOKOM C CeIbCKOXO3SMCTBEHHBIX YTOJAMM U CO COPOCHBIMH BOJAMHU C OPOIIAEMBIX
noJiel, Ha KOTOPBIX MPUMEHSIOTCS a30THBIE YAOOpEHUS.

Konuentpanust HUTpaTOB B MOBEPXHOCTHBIX BOJAX IMOABEPKEHA 3HAUYUTEIbHBIM
CE30HHBIM KOJICOaHUSIM: MUHUMAaJIbHAsl B BET€TAIIHOHHBIN MIEPUO/I, OHA YBEIUYHBACTCS OCEHBIO U
JOCTUTaeT MaKCMMyMa 3HMMOI, KOrja Mpyd MHHHMMAJbHOM MOTpPEOJICHHH a30Ta MPOUCXOJIUT
pa3NoKEeHUE OPraHUYEeCKUX BEIIECTB U MEePeXo]] a30Ta U3 OpraHndeckux (opM B MUHEpaIbHbBIC.
AMITIUTYZ]a CE30HHBIX KONeOaHWN MOXKET CIy)KUTh OJHUM U3 TOKa3aTeled 3BTpodupoBaHUS
BOJHOTO O0BEKTA.

Xon padoTsI:

1. Onpenenenue coneit aMMOHUS

K 10 mn uccnemyemoii Bonsl godasmsitor 0,2 - 0,3 mut (5 - 7 kanmens) 50 % pactBopa
cereToBoii conu u mpuiuBaet 0,2 mit. (5 kanenb) peaktuBa Heccnepa (nBoiiHas coiib HOauCTOM
PTYTH U HOJUCTOTO Kajusi, pACTBOPEHHAs B €IKOM KaJluu).

37



Coneprxanue

coiei

aMMOHMSI  (aMMHaKa)

OMpeaciACTCA IO

HUHTCHCUBHOCTHU

OKpaIlIMBaHHUs PACTBOPA B JKEITHIN IBET, MPU HAOIIOAEHUU COOKY U cBepxy (Tabmwuia 10).

Taonuua 10.

OmnpeneneHue conepikanus CyJib(ar - HOHOB B BOJIE TI0O MHTCHCHBHOCTH OKPAITBAHHS

OkpammBanue npu

OxkpammBaHue pyu HaOIIOACHUN

Coneprxanne aMMHuaKka

HaO0JII0ICHUU COOKY CBEpXY MT/]T
OTCyTCTBYET OTCyTCTBYET menee 0,05

OTCyTCTBYET UpesBbIvaitHo c1ab. 0,1
YpesBpluaiiHo ciaboe CnaboxenroBaroe 0,2
Ouenb ¢1a00 KEITOBATOE JKenroBaroe 0.4
Cnabo-KeIToBaToe CBETJIO-KENTOE 0,8
CBeTIIO-’KEITOBATOE Kenroe 2,0
Kentoe MHTEHCUBHO-0YpOBATO-KENTOE 4,0
MyTHOBATO-pE3KO-KEITOE bypoe, pacTBOp MyTHBIN 8,0

Hannaue coneit aMMOHMS YKa3bIBA€T HA CBCKEC 3arpsA3HCHHUEC BO/BbI.

CpaBHUTH MOJNYYCHHBIE NaHHBIE C MpeneiabHO aomycTuMoil konuentpaunuen (I11K)

cocrasisieT 0,1 Mr/m.

2. OmnpeneneHue coaepKaHusi HUTPUTOB

K 10 mn uccnemyemoit Boabl mprmBaeT 0,3 mut (10 - 12 kanens) peaktuBa ['ucca (cmech

anbanadpTanaMuHa ¢ cyJb()aHWIOBON KUCIOTOH, pacTBOPEHHAsI B YKCYCHON KUCIIOTE)

Harpesaior B TeueHne 5 MmuHyT 0 Temmeparypsl +73° - 80°C. Bes uarpeBammus

pe3ynbTar nosyyaercs ciycts 20 MUHYT, nocie npubdasneHus peakrusa ['ucca.

O1eHKy OCyIIeCTBIISIFOT 10 Tabmuie 11:

Tabmuua 11.

Omnpenenenue cynbdar - HOHOB B BOJIE IO MHTCHCUBHOCTH OKPAITHBAHUS

OxparmmBaHue npu

OxkpamuBaHue pyu HaOIIOAEHUN

Copep:xaHue HUTPUTOB

Ha0I0IeHUN COOKY CBEPXY MI/TT
OTcyTCTBYET OTCyTCTBYET menee 0,002

OtcyTcTBYET Ene ynoBumoe pos. 0.002
OTCyTCTBYET EnBa 3ametHO€ pO3. 0,004
Ouenb cnab. pos. Cnabo-po3oBoe 0,02
Csetno-po3oBoe Po3oBoe 0,07
CHIIBHO-PO30BOE Manuaosoe 0,2
ManunoBoe SIpko manuHOBOE 0,4

CpaBaute monydennbie 3HaueHus ¢ [1JIK - 0,002 mr/n. ConeprkaHue B BOAE HUTPHUTOB

CBHUACTCIIbCTBYCT O AABHOCTHU 3arpsA3HCHUS.

3. Onpe,ueneHH;I HUTPATOB C CAJIUIUWIOBOKHUCIBIM HATPUEM KOJOPUMETPUYCCKUM

METOIOM.
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Ilpucomosnenue peaxmugos.

0,5%-HbBIIl pacTBOp CAJIMLMIOBOKHACIOro Harpus: 0,5r CaauUIUIOBOKUCIOrO HATPHS
pacTBOpstOT B MepHOH Kosioe B 100MI1 AUCTUITMPOBAHHOM BOIBI

10H. pacTBOp eakoro Harpa: pactBopuTh 400r. eqkoro Hatpa B 1. TUCTUIMPOBAHHOMN
BOJIBI

PactBop BUHHOKHUCHIOrO Kanus-HaTpus: 30r Kanus-HaTpUs BUHHOKHUCIIOTO PAaCTBOPSIIOT B
70MJ1 AUCTUILTUPOBAHHOM BOJIBI

Hpoeedenue anaiusd.

10 mut uccieryemMoi BoIbI TOMENIaoT B papdopoByo HaIky.

[Tpubapmnstor 1 M pacTBOpa CAIULKUIOBOKHUCIOTO HATPHSI U BHIIAPUBAIOT JIOCYXa.

[Tocne oxnakaeHUs] CyXOW OCTaTOK YBIQXKHSIOT 1 MJ KOHIIEHTPUPOBAHHOW CEpHOM
KHCIIOTHI, THIATEIILHO PACTUPAIOT €r0 CTEKIISTHHON MaIOYKOW U OCTaBJIsAIoT Ha 10 MuH.

3areM a00aBsitoT 5-10 MI AMCTUILIMPOBAHHOM BOABI M KOJUYECTBO IMEPEHOCST B
MEpHYIO KOJIOY BMECTUMOCTHIO 50 MII.

[Tpubanstor 7 M 10H. pacTBOpa €IKOro HaTpa, HOBOAAT 00BEM TUCTHILIUPOBAHHOM
BOJIOH 10 METKH U NEPEMEIINBAIOT.

B teuenun 10 MuH nociie mpuOaBICHAS €IKOTO HATpa OKpacka HE U3MEHSETCS.

CpaBHeHHE  HHTEHCHUBHOCTH  OKpackd  HcCclIeAyeMoil  mpoObl  MPOU3BOAST
(hboTOMETpUUECKMM METOAOM, H3MEpsis ONTHYECKYI0 IUIOTHOCTH pacTBopa ((PpuosIeTOBBII
CBETO(UIBTD).

CopneprxaHre HUTPATOB ONPENEISIOT M0 KaTMOPOBOUHOMY TpadpuKy B MI/I.

Kanubposounas xpueas. B npobupku oroupator 0; 0,5; 1; 2; 4; 6; 10 M pabouero
CTaHJApTHOTO pacTBOpa a3oTHOKucioro kKamusg (B 1 Mmi-0,0lmMr asora) u  g0BOJAT
JTUCTULTUPOBAHHON Bogoi 10 10 MII. TOMy4YeHHBIE PAcTBOPHI COOTBETCTBYIOT COJEPIKAHHIO
HutpatHoro azora 0; 0,5; 1; 2; 4; 6; 10 mr/n. PactBopsl mepeHocsaT B (happopoBbie HallKH,
npuOaBISIFOT TIO0 | MJI pacTBOpa CaIMIMIIOBOKMCIIOTO HATPUS M BBHIMAPUBAIOT HA BOISHOW OaHe
nocyxa. Cyxoil ocaiok 00pabaThIBatOT, KaK OMMCAHO BBIIIE, U U3MEPSIIOT ONTUYECKYIO IJIOTHOCTh
CTaHJAPTHBIX PAacTBOPOB. JlJisi MOCTPOEHUSI KAIMOPOBOYHOTO rpaduika M3 MONYyYEHHBIX BEITHYUH
BBIUUTAIOT ONTUYECKYIO IUIOTHOCTH HYJIEBOW MPOOKI U pe3yJIbTaThl HAHOCST Ha rpaduk

KoHnTpo/ibHBIE BOPOCHI:

1. Yrto takoe ITJK?

2. 3aueM HEOOXOIMMO OIIEHUBATh COJIEP)KaHNE COeTMHEHUH a30Ta B Bojie?

3. KakoBbI MyTH NOCTYIIEHUSI HUTPATOB B BOJOEMBbI?

4. KakoB®I ITyTH MOCTYIUICHUSI aMMOHHUS B BOJIOCMBI?

5.Vkaxwure ITJIK qis coenunenwuii azora?

39



PatGora Ne 19. Onpenesnenne coaep:KaHus B3BeICHHbIX YaCTHIl B BOJie

Heab: Hay4YnuTHCS ONMPEAENATH COJEPKaHNE B3BEIICHHBIX YACTHI] B BOJIE

3agaun:

- OBHAKOMHUTHECA C MECTOOAAaMHN onpez[eﬂeHm[ COILGp)KaHI/ISI B3BCHICHHBIX HaCTHUII B BOJEC,

- IPOBECTH OIEHKY COJCPIKaHUS B3BEIICHHBIX YACTHUIL B TPOOE BOJIBI.

O0opynoBanme: cymuabHbIN mKad, GUIbTpoBalibHAS OyMara, BeChbl aHATUTHUECKHE

3TOT II0KA3aTCJIb KaueCTBa BOIbI onpenenHTe HYTGM HpOHYCKaHI/ISI OHpC,Z[GJIéHHOI‘ (0]
00BbEMa BOJIBI Yepe3 OyMaXHBIN (PUIBTP M MOCIEIYIOIIEro BHICYIIMBAHUS OCaJKa HA (QHIBTPE B
CYIIMJIBHOM IIKa(y 710 MOCTOSTHHOM MacChI.

Xon pa6oTsI:

BospmuTte 500-1000 M1 BOABL.

OunbTp nepes paboToi BBICYIINTE B CYIIMILHOM IIKa(dy U B3BECHTEC HA aHATMTHYECKUX
B€Cax ¢ TOYHOCTELIO 1O 1MT.

Bony B306onTaiiTe 1 MpomycTUTE ee uepe3 OyMaKHbIA (QUIBTP.

[Tocne ¢unpTpoBaHMs OCaTOK C (WIBTPOM BBICYIIUTE 10 TMOCTOSHHOW MAacChl IpU
105°C, oxmanute B OIOKCE WM B APYTOM T€PMETUUECKH 3aKPBIBAIOIICHCS TIOCYIE U B3BECHTE.

ConeprxaHye B3BEIICHHBIX BEIIECTB (MT/JT) B UCTILITYEMOM BOJIE OTIPEIEIISIOT 110 (hopMyIie:
(m1-m2)*1000/V,

ml — macca 6GymakHOTO (PUIIBTPA C OCAJAKOM B3BEUICHHBIX YaCTHII, MT;
m?2 - macca OyMa)KHOTO (UIIbTpaA JI0 ONBITA, MT;

V — 06beM BOABI AJIs aHAIIN3A, MII.

[T/IK B3BeIIEHHBIX YacTHUI] B BojoemMax cocTapisieT 10 mr/m.
KonTposbHbIEe BOIPOCHI.

1. Kakue B3BelICHHBIE YaCTHUIIBI BCTPEYAIOTCA B Bojie?

2. ITouemy Ha comeprkaHUe B3BEIICHHBIX YacTuIll ycTaHoBieHbI [1JIK?

3. Yro takoe ITJK?

PaGora Ne 20. OnpenesieHue :KeCTKOCTH BOJbI
Hesb: HAyuynThCA JaBaTh KOJUYECTBEHHYIO XapaKTEPUCTUKY PA3IMYHBIM MOKA3aTEIsIM,
XapaKTEePU3YIOIINM >KECTKOCTh BOJIBI TPECHOBOAHOTO BOOEMA.
3agaun:
- Hay‘-H/ITI)CH OHpCI[CJ'IHTL KECTKOCTb BOJBI,

- cpaBHuBath nanubie ¢ [1JIK u nemate 000CHOBaHHBIE BBIBOIBI
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O6opynoBanme: cocya s cOopa BOJBI, aMMHAYHO-Oy(epHBIN pacTBOp, WHIUKATOP
xpomoreH uepHbii, 0,1 H pactBop Tpriiona b, metunopanx, 0,1H pacTBop CONIHONU KUCTOTHI.

HoBble MOHATHA: KOMIUIEKCOMETPUYECKUN METOJ, 00Ias >KECTKOCTh, MOCTOSTHHAS
KECTKOCTb, yCTpAaHUMas )KECTKOCTh

XKectkocTh BoJbl 00yCIIOBIEHA HAIMUMEM B HEW cojiel KanblMs U Maruus. Paznuuarot
TPH BHUJIA )KECTKOCTH:

a) 00IIas KECTKOCTh - KECTKOCTh ChIPOIl BOJBI, 0OYCIOBICHHAS] BCEMH COCAMHEHUSIMHU
KaJIBIUSl ¥ MarHUS:

0) MOCTOSIHHAS KECTKOCTb - )KECTKOCTh BOJIbI IIOCJIE OJTHOYACOBOTO KUIISTYEHUSI, KOTOpPas
3aBUCHT OT COJEPKAHMsI PAa3IMUHbIX COJIeH, HE JAIOIINX 0CaKa MPHU KUISTYeHUN !

B) yCTpaHHMasl K€CTKOCTh - KECTKOCTh BOJIbI, YCTpAHUMAsI IPU KHUIISIYEHUH, T.€. 4acTb
o01Iel KEeCTKOCTH, KOTOPYIO MOXKHO BBIYMCIHMTH 10 PAa3HOCTH MEXKIY BEIMYMHAMH OOIIEH U
MMOCTOSIHHOM JKECTKOCTH.

Kectkas Boma oOpa3yeT IUIOTHbIE CJIOM HAKUIKM HA BHYTPEHHHX CTEHKaX
BOJIOHArpeBaTENbHBIX MPUOOPOB, B HEH MJI0XO0 pa3BapUBAIOTCS MUIIEBbIE MPOIYKTHI, IPH CTHPKE
0eJbsi B )KECTKOM BOJIE PAaCXOy€eTCsl MHOTO MbLIA.

Jis cMsIT4eHust BOJBI MOTYT OBITH HCIIOJIB30BaHBl HOHOOOMEHHBIE cMOJIBL [lpu 3TOoM
KECTKasi BOJa TMPOIYCKAaeTcsl uepe3 CreluaabHble KOJIOHKU. VOHBI KajbIMsl M MarHus
MOTJIOLIAIOTCS MOHOOOMEHHOM CMOJIOM, a BMECTO HHUX U3 CMOJBl BBIICNAIOTCS HOHBI, HE
CO3/IaI0IIKE )KECTKOCTH (0OBIYHO MOHBI HATPHS)

XectkocTh BbIpaxaeTcst B rpagycax (1 mMr-sk./n skecTKocTH paBeH 2,8 rpamgyca). I mr-
9KB./J1 JKECTKOCTH COOTBETCTBYET COJCpKaHUIO 28 MT/11 okcuaa kabnus win 20,16 mr/m okcruga
Maraus. Msarkasi Bojia IMeeT KeCTKOCTh 10 10 rpamycoB, Boaa cpeaHen xecTkocTu - oT 10 mo 20
rpaycoB, kecTkas Boja - 20 rpaaycoB U oueHb xkecTkas - 40 rpamycos.

Kommnexkcomerpuueckoe TUTPOBaHUE — METOJI, OCHOBAHHBIN HAa pEaKLUAX IIPU KOTOPOM
TUTPYEMOE BEIIECTBO NPU B3aMMOJEHCTBHM C THUTPAHTOM 0O0pa3zyeT ciabo AMCCOMUHPYIOIINI

KOMILIEKC:
Hg2+ + 2Cl- = HgCI2

Xon pa6oTsI:

1. Onpenenenue oOIIEH )KECTKOCTH KOMIUIEKCOMETPUUECKUM METOJIOM.

K 100 mur mpounbTpoBaHHOM BOABI JOOABIISIFOT 5 MJI aMMUAYHO-0y(EepHOTO pacTBOpa
u 10 kanenp HHAUKATOpA (XPOMOTEH YEPHOTO).

Memnenno tutpytotr 0,1 H pactBopom Tpunona b. mo mepexoma BUITHEBO-KpaCHOM

OKpacku B CHHIOIO. B koHue TuTpoBanus TpwioH b nobGasnsior ¢ unTepBaizamu 3-10 cek.
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KonunuectBo mut Tpuniona b, momeniiero Ha TUTpOBaHKWE JAaHHOIO KOJIMYECTBA pacTBOpa, Oyner
COOTBETCTBOBAThH KOJIMYECTBY MI/IKB. OOIIEH )KECTKOCTH.

2. OnpezneneHue yCTpaHUMON )KECTKOCTH:

K 100 M1 uccrnegyemoit BoJbl JOOABISAIOT 2 KAIUId METUIIOpAHXKa.

Tutpyror 0.1 H pacTBopoM COJISTHON KHCIIOTHI IO TEPEX0/Ia JKEITOH OKPACKH B Ci1abo-
po3oByto. KonnuecTBo Mil COJISHOM KHCIIOTBI, IPUMEHEHHOE B THUTPUPOBAHUU COOTBETCTBYET
KOJINYECTBY MI/3KB JKECTKOCTH.

3. B rmoneBBIX YCIOBHSIX C TIOMOILIbIO MBUIBHOTO pacTBOpa MOXHO J1aTh
NpUOIM3UTENFHYIO XapaKTEPUCTUKY JKECTKOCTH BOJBL. Il TOTO B COCY/I C UCCIIEAYeMON BOIOM
N00aBJIAIOT MBUIBHBIM PAacTBOp, PE3KO BCTPSXMBAIOT HECKOJIBKO pa3. JKécTkas Bojga Memaer
MBLITY NPOSBIATH CBOM Morolue cBoicTBa. [Ipyu cMemmBaHun MbUIa ¢ MATKOH BOIOI OHO JIETKO
pacTBopseTcss ¢ 00pa3oBaHHEM MYTHOTO pacTBOpa CO CIIOEM TEeHbI Ha MoBepXHOCTU. Ecnu xe
MBIJIO 100aBUTH K JKECTKOW BOJIE, MOHBI KAJBIHs, U MarHUS BCTYIMAIOT B PEAKIHIO C MBUIOM,
o0pa3ysi HEpacTBOPUMBIE COEAMHEHUS, KOTOpPbIE BBINANAIOT B BHJE XJIONBEB WIM KIEHKOTO
HasieTa. YeM Mmsrye Boja, Te€M JIydllle MPOUCXOAUT Ipoliecc NeHooOpa3oBaHus. B oueHb xecTkoi
BOJIC TIeHE HEe 00pasyeTcs BOOOIIIe.

4. ChopMyIMpoBaTh BEIBOJIBI

KoHTpoJibHBIE BONIPOCHI:

1. Yto Takoe oO1mas ;KeCTKOCTb?

2. B xakux eJMHHULAX U3MEPSIETCS )KECTKOCTh BOJIbI?

3. OOBSICHUTH M3MEHEHME I[BETa PAcTBOpA MPH TUTPOBAHHM IMPOOBI BOJIBI PAaCTBOPOM
OATA?

4. KakoBa onTuMaibHasl 1Jid 3J0POBbS YEIOBEKA )KECTKOCTh MUTHEBOU BOABI?

PaGora Ne 21. Onpenesenne 31eKTPONPOBOIHOCTH BOAbI
Henab: HayunTbCs [aBaTh KOJWYECTBEHHYIO XapaKTEPHUCTHKY 3JIEKTPOIPOBOJHOCTH
BOJIBI ITPECHOBOAHOTO BOJOEMA.
3apaum:
= OBHAKOMUTDBCA C IMMOHATHUCM I3JICKTPOIIPOBOAHOCTHU BOJAbI U IPUYNMHAMU €€ U3MCHCHUS,
- HAYYHUTHCS OTPEJICIIATH AJIEKTPOIPOBOIHOCTH MPECHOBOAHOTO BOJOEMA
O6opynoBanue: cocy st cOOpa BOJIbI, UCTOYHUK JIEKTPHUUECKOTO IMMOCTOSTHHOTO TOKA,

U3MEPUTENIbHBINA IPUOOP.
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HoBble noOHATHSA: 371EKTPONPOBOAHOCTD, 3JIEKTPOIUTHI

DNEKTPONPOBOAHOCTh - 3TO YUCIEHHOE BBIPAKEHUE CIOCOOHOCTH BOIHOIO pPacTBOpa
MIPOBOAUTH dJEKTpUUECKUuid ToK. [IpupoaHbIie BOABI MPEACTABISIOT B OCHOBHOM PacTBOPHI cMecei
CWIBHBIX 3JICKTPOJMTOB. MUHEpaIbHYI0 YacTh BOJBI cOCTaBisitOT MoHBI Nat+, K+, Ca2+, Cl-,
SO42-, HCO 3 -. OtumM#u WOHaMH U O0YCIIaBIMBAETCS JIEKTPOMPOBOJHOCTH MPHUPOIHBIX BOJ.
[IpucyrcTBue apyrux woHos, Hanmpumep Fe3+, Fe2+, Mn2+, Al3+, NO3-, HPO42-, H2PO4- ne
CWJIBHO BJIMSIET HA JIEKTPOMPOBOAHOCTD, €CIIM ATH HOHBI HE COAEPkKATCS B BOJIC B 3HAUUTEIHHBIX
KOJMYeCTBax (HampuMep, HUXKE BBIIMYCKOB IMPOW3BOJCTBEHHBIX WM XO3SHCTBEHHO-OBITOBBIX
CTOYHBIX BOJI).

Munepanu3zanus IpUpOIHBIX BO, OMPEAENAIOnas UX yIEIbHYIO 3JIEKTPOIPOBOIHOCTD,
M3MEHSIETCA B IIUPOKUX Tpenenax. bombIIMHCTBO pek MMEeT MHHEPAIHU3AIHMI0 OT HECKOJIbKUX
JECATKOB MWLIUTPAMMOB B JIUTPE IO HECKOJBKHX COTEeH. VX yaenbHas 3JeKTPONpPOBOIHOCTH
BapbupyeT oT 30 Mxm/cMm 10 1500 Mxm/cM. MuHepanu3anust MOJ3eMHBIX BOJ U COJICHBIX 03€p
m3Mmensiercs B uHTepBasie oT 40-50 mr/mM' mo 650 r/kr (MJIOTHOCTH B 3TOM CIIydae YkKe
3HAYUTENBHO OTINYAETCA OT €IUHUIIBI). Y AeNbHas 3JEKTPOIPOBOAHOCTh aTMOC(EPHBIX OCATKOB
(c munepanuzamueit ot 3 1o 60 MI/aM’) cocTaBisier Beamarubl 20-120 MKM/CM.

MHorue npou3BoACTBa, CEIbCKOE XO35HCTBO, IPEANPUITHS MUTHEBOTO BOJI0-CHA0KEHUS
MIPEIBABISAIOT ONpeeeHHbIe TpeOOBaHMs K Ka4eCTBY BOJI, B YAaCTHOCTU K MUHEpATU3alluH, TaK
KakK BOJIbI, cojiepKallire 00JIbII0e KOJIUYECTBO COJIEH, OTPUIIATEIHLHO BIUSAIOT HA PACTUTENIbHbBIE U
KUBOTHBIE OPraHM3Mbl, TEXHOJOTHIO MPOU3BOJACTBA W KAa4yeCTBO MPOMYKUHH, BBI3BIBAIOT

o0Opa3oBaHNe HAKHUITH HA CTEHKaX KOTJIOB, KOPPO3HIO, 3acoJieHre TouB (Tabnwuma 12).

Tabmuma 12.
Kiaccudukanmst mpupoaHBIX BOJ 110 MUHEpATH3AIIUN
Kareropus Bog Munepanu3aiusi, r/ RYs
YeTpanpecHsie <0,2
[IpecHbie 0,2-0,5
Bozbl ¢ OTHOCHUTEIBHO MOBBIILIEHHON MUHEpaIM3aLluen 0,5-1,0
ConoHoOBaTbIE 1,0-3.0
ConeHrnle 3-10
Bop! TOBLINIIEHHOM COJIEHOCTH 10 -35
Paccounbl > 35

B coorBeTcTBMM € TMTMEHMYECKUMHM TpeOOBaHMAMU K KauecTBY IUTHEBOW BOJBI,
CyMMapHasi MUHepalu3anus He J0JbKHa npeBbimaTh BennauHbl 1000 mr/am3. Io cornmacoBanmio
¢ opranamu PocnorpeOGHam3opa A BOAONPOBOJA, MOAIOIIETO BOJY 0€3 COOTBETCTBYIOIIEH
00paboTKu (HampuMep, U3 apTEe3MAHCKUX CKBAKHH) JOIYCKAETCS YBEIWYCHUE MHUHEPATH3AINI

110 1500 mr/om3.
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Hopmupyemble BelMUMHB MUHEpAIHU3ALMK MPUOIUZUTEIBLHO COOTBETCTBYIOT YJEIbHON
anextponpoBogHocTH 2 Mcm/cMm (1000 mr/mm5) m 3 MCm/em (1500 mr/om’) B ciaydae Kak
xynopuaHoit (B mepecuere Ha NaCl), Tak u kapOonatHoi (B mepecuetre Ha CaCO3)
MUHEpPAIU3ALUH.

BenmuuHa yaenbHON 3IIEKTPONPOBOTHOCTH CITY>KUT MPUOIM3UTEIBHBIM MOKA3aTeIeM HX
CYMMAapHOH KOHIIEHTpALUU 3JIEKTPOJIUTOB, IJIAaBHBIM 00pa30M, HEOPIraHNYECKHUX, U UCTIONb3YETCs
B MporpaMmax HaOJIOJEHUH 32 COCTOSHHUEM BOJHOM Cpelbl JUIsl OLIEHKH MHHEpaTu3aliu BOJI.
VYaenbHass 3JEKTPONPOBOAHOCTh - yNOOHBIH CYMMapHBbIi HMHAMKATOPHBIA  IOKa3aTelb
AHTPOIIOTE€HHOTO BO3JECHCTBUSI.

Xoa paGoTsI:

1. ITomecTuTh MpOOBI BOJIBI B COCYIBI.

2. [Tonp3ysich N3MEPUTENBHBIM TPUOOPOM OLIEHUTH YPOBEHB AJIEKTPOIPOBOJHOCTH

3. Cnenatb BBIBOJIBI O KAaUECTBE aHATU3UPYEMBIX BOJL

KoHTpoJibHBIE BONIPOCHI:

1. OTuero 3aBUCHUT 3JIEKTPONPOBOIHOCTH BOBI?

2. C KaKuMU XapaKTEepUCTUKaMH BOJIbI, CBS3aH [T0KA3aTENb €€ AIEKTPOIPOBOJIHOCTH?

3. Kakue coeiMHEHNs MOBBIIAIOT 3JIEKTPOIIPOBOJHOCTD, @ KAKUE CHIXKAIOT?

PabGora Ne 22. Onpenesienne coepKaHusA KHCJI0POAa B Ipode BObI

Leab: Hay4YNUTHCS ONMPEAETATH COAEPKAHUE KUCIOPOa B MPoOe BOBI

3apaum:

- 03HAaKOMHUTBCA ¢ MeToZ0M BuHKIIEepa - onpesiesieHus: coaepKaHusi KUCIopoa B BOJIE;

- HAYYUThCA MPOBOJIUTH OLIEHKY COAEPKaHUs KUCIOPO/Ia B BOJE.

Oo6opynosanme: 10 oM’ mienovHoro pactsopa noaunaa (3,3 r KaOH; 2,0 r KCI1 B 10 cm3
JMCTHITPOBAHHOH Boxbl), 10 cM’ pactBopa xmopuma Mapramma (4,0 r MuCl2 B 10 cm’
JTUCTWUIMPOBAHHOW BOJBI), 5 M KOHIICHTPUPOBAHHOM XJIOPUCTOBOJOPOAHON KUCIIOTHI, PACTBOP
Kpaxmaia, TUCTWIIMpoBaHHas BoAa B OyTeuiu, 0,01 M pactBOp THOCynbdaTa HATpHs, 3X5 cM’
MUNETKU C JeNeHusiMu, OropeTka, Oenas kadenbHas IJINTKA, 3 KOHHYECKUEe KoJObI, 250 oM’
UCCJIETyeMOM BOJIBI B CTEKIITHHOM COCY/JIe C TIPUTEPTOM MPOOKOH.

Kucnopon siBisieTcst BaKHBIM KOMITOHEHTOM TSI KU3HEESTETLHOCTH KUBBIX OPTraHU3MOB.
OH ompenensieT CKOpOCTh Pa3ioKeHUs1 OPraHNYeCKOro BemecTsa. KoHneHTpanys Kuciopoa B Bozie
3aBUCUT OT TMPHUPOAHBIX (PAKTOPOB: aTMOC(EpHOro AaBJICHUS, TEMIIEPATypbl BOJBI, COACPKaHUS
PacCTBOPUMBIX COJIEH, a TaK)KE OT HHTEHCUBHOCTH MPOLIECCOB PA3I0KEHHsI OPraHUYECKOTO BEILIECTBA.

CHibkeHune COACpKaHUA  PACTBOPCHHOI0  KUCJIOpOAa YKa3bIBACT HaA PE3KOC H3MCHCHHC
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OMOJIOTMYECKUX TIPOLIECCOB B BOAOEME, Ha 3arpsA3HEHHE €ro WHTEHCHBHO OKHUCIISIOUIMMUCS
BeIlleCTBAaMU. B ppIO0X034HCTBEHHBIX BOIOEMAX COJIEP KaHUE KUCIOPOJa B MOBEPXHOCTHBIX CIOSX
BOJIbI JIOJDKHO ObITh He MeHblIe 0,2 MMoIb/J1, a EBpomneiickas komuccHs O OXpaHe OKpYXKaromien
Cpelibl YCTaHOBHJIA MUHIMAJIBHO JJOITYCTUMOE COZIEpKaHUE KUCI0poa-4 Mr/i.

Xoa pa0doTbi:

OcTOpoXHO, HE pacIuleCcKuBasi, Habepure BoAy B OyTBUIKY M OCTaBbTE €€ IOJ BOJOM,
YTOOBI B HEE HE MOMAAAIH My3bIpbKU BO31yXa.

1. B npoGy BOBI MHUIETKOI 100aBbTE 2 CM’ XJIOpHAA MapraHua u 2 cM’ IIETOIHOrO
pacTBopa MOaHMAa; KOHEIl MUIETKH JOJDKEH KacaTbes THA OYThUTKW. Bosee Tskenmslid pacTBOp
COJIeH BBITECHUT U3 OYTBIJIKH PaBHOE KOJIMYECTBO BOJIbI, HAXOAALIEHCS B BEPXHEM CIIOE.

2. Jlo6aBbTe 2 CM’ KOHIGHTPHPOBAHHOMN XIOPHCTOBOJOPOIHON KHCIOTHI M 3aKpOMTE
OyTBUIKY Tak, 4TOObl B HEH He ObUIO IMy3BIPHKOB BO3AyXa. XOpOLIO MOTpsicUTE OyTBUIKY A
TOTO, YTOOBI PAaCTBOPWIICSA OCAJIOK. B pesynbraTe 00paszyercs pacTBOp B M30BITKE HOANIA KaJHA.
Teneps pacTBOpeHHBIN KUCIOPO] 3aUKCUPOBAH U OYTHUIKY MOKHO BBIHYTh U3 BOJIBI.

3. lns uccnenoBaHusl OTJIEWTEe B KOHHUYECKYHO KomOy 50 cM® Bombl U3 OropeTKu
orrutpyiite ee 0,01 M pacTBopom THOCYIIb(haTa HATPUS CIAEAYIOMIUM 00pa3oM:

a) MOCTOSTHHO BCTPSIXUBAsi KOHUYECKYIO KOJIOy, TOMBAalTE B HEE PACTBOP TUOCYJIb(aTa
710 T€X MOP, IIOKA KENThIN LIBET HE MOOJIEHEET;

0) mob6aBpTe 3 KamM pacTBOpa Kpaxmaiga M MPOJIOJDKAWTE THUTPOBATh, MOCTOSHHO
BCTpsAXMBast KoJi0y, 1O TeX MOp, MMOKa HE UCUE3HET TEMHO-CHHSISI OKpacKka Kpaxmaia. 3aruIInTe
00BbEM U3PACX0JJOBAHHOTO THOCYJIb(aTa HATPHSI.

4. JIBa<IbI IOBTOPHTE OMepamuio 4 ¢ 50 cM® HCCITeLyeMOit BOIBI M BEIYUCIHTE CPEIHHIT
00BbeM pacxoyemMoro Tuocyiabdara (X).

5. Tlpu wcronb3oBaHKH 3THX pacTBopoB 1 cm® 0,01 M THocymb(hara COOTBETCTBYET
0,056 cM® kucopoza B yenosusx HTJI (HOpMasbHast TEMIIEPATypa i JaBICHHE).

6. [loncunraiite colepkaHue KUCIOpPOJa B JIUTPE BObI, HCHOJIb3YS CIEAYIOLIYIO
dhopmyy:

Conepskanue Kucaopoga, cm /i1 = 0,056 x 1000/50

pu HT/]

rJIe X - 066eM THOCYIb(aTa, pacxoayeMblil Ha THTPOBaHHe 50 CM> BOJIBL.

7. CnoenaiTe BBIBOIEI

KoHTpoJibHbIE BONIPOCHI:

1.3aueM HEOOXOIUMO OTPEENIATh COIep)KaHue KUCIopoia B Boje?

2.Kakue HOpMBI CYIIECTBYIOT 110 COJIEP’KaHUIO KUCII0poia B Bojie?

3.KakoBbI IPUYMHBI CHUKEHUS YPOBHS KHCIIOpOa B BojoeMe?
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3. Dy1eMeHTbI 0M0JI0rM4eCKOr0 MOHUTOPHHIA
IBTPOPUKALMYU NPECHOBOIHOI0 BOAOEMA

3.1. [lousiTHe OMOMHANKALIMH

buounouxayua cornacuo omnpenenenuro H.®D. Peitmepca (1990): “buomnauxatop:
rpymma ocobei 0THOro BUJa WM COOOIIECTBO, 110 HATMYUIO, COCTOSIHUIO U MOBEJIEHUIO KOTOPBIX
CyIsaT 00 U3MEHEHUSIX B cpelie, B TOM YHUCIIE O MPUCYTCTBUU M KOHILIEHTPALIUH 3arpsS3HUTEINEH. ..
Coo011ecTBO HHAMKATOPHOE — COOOILECTBO, 10 CKOPOCTH PA3BUTHUS, CTPYKTYPE U OJIaronoyduo
OTJENBHBIX MOMYJISIMA MHUKPOOPTaHU3MOB, I'pUOOB, PACTEHUH M JKUBOTHBIX KOTOPOTO MOXKHO
CyIUTh 00 00ILEeM COCTOSIHUU CPElbl, BKIIOYasl €€ eCTECTBEHHbIE U UCKYCCTBEHHbIC U3MEHEHHUS .
Bbe3ycnoBHO, 00BEKTHUBHBIE (DAKTBI CBUAETENHCTBYIOT O CYIIECTBOBAHWU TECHOTO BIIMSHUS
(bakTOpoB cpeapl Ha OMOTHYECKHE TMPOIECCH 3KOCHUCTEMBI (TUIOTHOCTH TOIMYJISIUA, JHHAMUKY
BHUJIOBOM CTPYKTYpBI, MOBEACHYECKHE OCOOCHHOCTH). Takue ¢akTopel cpeabl, Kak CBET,
TeMIIepaTypa, BOAHBIM pexXHM, OMOTECHHbIE JIEMEHThI (MaKpO- U MUKPOAJIEMEHTHI), COJICHOCTb U
JpyTue UMEIOT (YHKLIMOHAJIBHYIO BaXXHOCTh JJIsI OPraHM3MOB Ha BCEX OCHOBHBIX JTamax
KU3HEHHOTO NuKia. OIHAKO MOXHO HCIIONB30BaTh OOpPAaTHYI0 3aKOHOMEPHOCTh W CYIHTb,
HalpuMmep, MO BHUIOBOMY COCTaBy OpraHu3smMoB o Tune ¢usnueckoi cpensl. Ilostomy
“buonHAMKALNS — 3TO OIpeaesieHue OMOJIOTHYECKH 3HAUMMBIX Harpy30K Ha OCHOBE peakIUil Ha
HUX JKMBBIX OPraHU3MOB M HMX COOOIIECTB. B MONHOI Mepe 3TO OTHOCHUTCS KO BCEM BHJIAM
aHTponoreHHsIx 3arps3Hennil” (Kpusomyukwuii u ap.., 1988)

ITo muenuto boropany B.b., Hexmiomosoit A.C. buonHaukamusi — OLIEHKAa KadyecTBa
cpelbl OOUTaHUs U €€ OTAEIbHBIX XapaKTePUCTUK MO0 HEKOTOPOMY MHAMKATOPHOMY MOKa3aTesro
OMOTHI B IPUPOJIHBIX YCIOBUSIX.

Cucrema OMOWHIMKAIIMK Pa3BUBAJIach TaKUM 00Opa3oM, 4TO CHadaia ObUIO 3aMEYCHO
HOSIBJICHUE WJIM MCUYE3HOBEHME OINPENIECTIEHHBIX BUIOB B KOHKPETHBIX YCIOBMSIX cpeabl. To ecTh, B
Ka4yecTBE MHJIMKATOpa YCIOBHH HCIOIb30BaJIaCh CUCTEMA ""BUI-MHIUKATOP: €CTh - HeT". Cucrema
pa3BUBaNach MO HAIPABICHHUIO PACIIMPEHHUS CHHCKA BHJIOB-WUHIMKATOPOB, KOTOpHIE IO3AHEE
CTalll TPYNIUPOBATHCSI MO Hamboiee SPKO BBIPAKEHHBIM XapaKTEPUCTHUKAM  yCIOBHU.
KonnyecTBeHHbIE XapaKTEpPUCTUKM OOWIJIMS BHJOB BKIIIOYMIIMCH B CUCTEMY IO3/IHEE CHadaia B
0aJuIbHOM, a 3aTeM B JoJieBoi (hopme. MeTopl OMOMHAMKALUKU pa3padaThiBaloTCs ¢ Havyana 20
BEKa M BKJIIOYAIOT K HACTOALIEMY MOMEHTY AaHHble O nouytd 7000 BUIOB-UHAMKATOPOB IO
HECKOJIbKUM HANpaBJICHUSAM - MECTOOOMTAHMIO, TEMIEpaType, MOABMKHOCTH BOJIHBIX MacC U
HACBIIIEHHOCTH MX KHCJIOPOAOM, COJIGHOCTH, 3aKUCIEHHIO, IPHCYTCTBHIO CEPOBOIOPOJA,

KaJIbllus, OpTaHUYCCKOMY 3arpA3HCHULO.
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B kauecTBe OHMOMHIMKATOPOB BBICTYNAIOT OTAEIbHBIE TAKCOHbBI, SKOJIOIMYECKHE
TPYIIUPOBKH (HampuUMep, B BOJAHOM cpefie - GUTOTUIAHKTOH, 300IIAHKTOH, OEHTOC, IEPU(PUTOH),
(bU3HONOTHYECKH CXOJHBIE OPraHU3MbI (HAMPUMEpP, HUMEIOIIUE OJWHAKOBBIM THUIl MUTAHUS),
pasmepHbie Tpymnibl. OTKIOHEHHE WHAWKATOPHOW OMOTHYECKOW XapaKTEePUCTHKH OT HEKOTOPOU
3aJJaHHOM HOpPMBI CBUJETEIBCTBYET O MPEBBILIEHUH YPOBHEH JOMyCTUMOIO BO3JCHCTBUS
abmotnueckux  (akropoB. PacmpocTpaHeHHBIM  CcOCOOOM — OHMOMHAWKALIMUA  SIBJISIETCS
WCIOJIb30BaHNE CTPYKTYPHBIX TMOKa3aTesnel OMOTHI - BUOBOIO pa3HOOOpa3usi, COCTaBa BUJOB -
JIOMMHAHTOB, PAHTOBOT'O PacIpeleIeHHs BUIOB 110 YUCIEHHOCTHU U T.[.

Jlaneko HE KaKIblii OMOJOTHYCCKHUNA OOBEKT MOXKET OBITh HCIIOJIB30BaH B KadyeCTBE
WHAMKATOpa BHEIIHEro BO3AeHCTBUSA. [[s1 3TOro OH MOJKEH YIOBIETBOPSTH ONPEAEICHHBIM
TpeOOBaHUSIM, OCHOBHBIE M3 KOTOPBIX — BBICOKAas UYYyBCTBUTEIBHOCTh TMPH HHU3KOH
WHAUBUIYaJbHOH  M3MEHUMBOCTH; TE€HETHYECKas OJHOPOJHOCTh;, Haluuyue OOBEKTOB,
MPUMEHSEMBIX B LENIX OWOMHIWKAIMHM, 10 BO3MOXXHOCTH B OOJBIIOM KOJHYECTBE H C
OJTHOPOJHBIMU  CBOWCTBAaMH; BO3MOXKHOCTbH  CYIIIECTBOBAaHUS B  IIUPOKOM  JIMAra3oHe
9KOJIOTHYECKUX YCIOBHIl; JIETKOCTh MACHTU(UKAIIMYA B MPUPOJIE; BBICOKAS MPOAOKUTEIHHOCTh
YKU3HU; BOCIIPOM3BOJAUMOCTh PE3YJIbTATOB, IMOJYYEHHBIX IIPU UCIIOJIB30BAHUNA KOHKPETHOM TeCT-
CUCTEMBI; KOMIUIEKCHOCTh C TOYKU 3PEHUSI BO3MOXXHOCTH PETUCTPALIMU PA3HBIX IO MEXaHU3MaM
BO3HUKHOBEHHsI Omosiormdeckux 3G(EeKToB (MyTareHHBIX, TOKCHYECKHX, TEPAaTOTCHHBIX) Ha
OJIHOM TecT-00BEKTe; ONEPaTUBHOCTh MOJyudeHUs mHpopmauuu. Tak, B BOJHBIX 3KOCHCTEMAaX
OTIPECTISAIOT MOKa3aTeN KauecTBa BOJ, UCIIONb3YS ISl 3TOTO JaHHBIE O COCTAaBE U KOJIUYECTBE
BUJIOB-CAalpOOMOHTOB  (MHIUKATOPOB  XMMHUYECKUX  3arpsA3HEHUIl), O  CTPYKType HX
cnenn(uIeckux coodmecTB. B Ha3eMHBIX 3KOCHCTEMaX ISl OMOMHANKALIMHI. YaCTO MCIOIB3YIOT
JTaHHbBIE UCCIIEIOBAHUSI TUXEHO(IOPHI, TaK KaK JIMIIAHHUKY SIBISIFOTCS] BEChbMa UyBCTBUTEIILHBIMU
WHINKATOPAaMU TMPAKTUYECKU JF0OOTO 3arpsi3HEHUs BO3AYLIHOW cpenbl. [IpuMeHsoTcs Takke
METO/Ibl OMOMHIMKAIIMK, OCHOBAaHHBIE HAa MCCIEAOBAaHIUH MOP(OJIOTHUECKUX, (PU3UOTOTMUECKHX,
MMMYHOJIOTHYECKUX, OMOXMMHMUYECKUX M JIp. MOKa3aTejaell OTJAEeNbHbIX OpraHu3MoB. JlocTaTtouHo
pacnpocTpaHeHbl CIocoObl OMOMHAMKAIMM MO (PYHKIHMOHAIBHBIM IOKa3aTeIsiM OTAENbHBIX
KOMITOHEHTOB OHOTHl (M3MEHEHHE YHCICHHOCTH M OMOMACCHI, MPOIYKTUBHOCTU OTIEIHHBIX
KOMIIOHEHTOB OMoleH03a). K 4yBCTBUTEIBHBIM OMOMHINKATOPAM OTHOCATCS MXH, TIOYBEHHbIE U
BOJIHBIE MHKpPOOPTaHU3MBI (BOJOPOCTH, OaKTepuu, MUKPOrpuObI). B ponm OMOMHIMKATOPOB
MOTYT OBITh HCIIOJNB30BaHbl MbUIbIA PACTEHUI, XBOS COCHBI OOBIKHOBEHHOW u 1p. Cpemu
KUBOTHBIX TaKXE BBIACIAIOTCS TPYMNNbl OPraHW3MOB, TOJOXKHUTEIBHO WM OTPULIATEIBHO
pearupylomuye Ha pa3indHble (GOpMBI aHTPOIOTeHHON TpaHCchopMaIK cpebl (pakooOpasHbIe,

XUPOHOMUIBI, MOJUTIOCKH, JUYMHKUA PYUYEHHUKOB, TOJICHOK, BECHSAHOK W 1p.). [IpucyrcrBue
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TOJIEPAHTHBIX MHJUKATOPHBIX OPraHU3MOB B BHUJE BBICOKOM IIJIOTHOCTH MOMYJALUNA WU
OTCYTCTBHE UyBCTBUTEIJIbHBIX MOITYJISIIUNA MOXKET CITY>KUTh I0KA3aTEISIMHU 3arpsi3HEHUI
buouHnukamus sBIAETCS BaXKHBIM 3TAllOM HKOJOTMYECKOTO KOHTPOJIS HMPUPOIHOMN
cpeasl. Ilo naHHBIM O COCTOSHUM OMOTHYECKOTO KOMIIOHEHTa SKOCHCTEMBI MOXKHO CYAMTH O
IpeeNbHO JOMYCTUMBIX YPOBHSIX BO3IEHCTBHS a0MOTHUECKUX (PaKTOPOB OKPYIKAIOLIEH CPEIBI.
B nmocnemHue ronapl IIMPOKYIO MOMYJSIPHOCTH MPHOOpETaeT METOoJ aHalu3a
baykTyupyromeii acuMMeTpuH OHIIaTepanbHBIX MOPQPOIOTUYECKUX MPHU3HAKOB Pa3TUUYHBIX
PaCTUTENBHBIX W JKMBOTHBIX OpPraHM3MOB KaK HHTETPAJIBHOIO IIOKA3aTesl SKOJIOIMUYECKOIO

Onaromnosyuus 6uoneHo3a. Meroa pexkomenayercs LieHTpom skonornueckoit nonutuku Poccun.

Bbuounouxayun c nomowvio pacmenuii

Nunukatop (Bua-uHAMKATOp) (aT. MHAMKATOp-yKas3aTellb)- BUJ, YKa3bIBAIOIIMN Ha
OCOOEHHOCTH YCIIOBUM CpeIbl TaHHOW MECTHOCTH WJIU HKOCHUCTEeMBbI. C MOMOIIBIO UHIUKATOPOB
paznmuuaroT OJM3KHe cooOmecTBa (MHAMKATOP COOOIIECTBA), YUYACTKH C PA3IUYHOM CTETICHBIO
WM Ka4YeCTBEHHBIM COCTAaBOM KOMIIOHEHTOB 3arpsi3HEHUS MMOYB, BO3yXa WM BOJBI (MHAUKATOP
3arpsi3HEHUs1) U TEPPUTOPUH C MPOSBICHUSIMHU HEKOTOPBIX MOJE3HBIX MCKOMaeMbIX. OTINYaroT
WHJUKATOP TOTEHIIMAIBHBIX JOCTOMHCTB OWMOTONA — BHJ, KOTOPBIM HAa HAYaJIbHBIX 3TaIrax
CYKIECCHH yKa3bIBaeT Ha KauecTBO OMOTONa Kak MecTa OyayIIero pa3BUTHUS CMEHSIOIIETO JPYT
Jpyra B X0Jle CyKIIECCUH 3aKOHOMEPHOTO PsAJia SKOCUCTEM BIUIOTH /10 KIMMaKca.

B cBoro odepenr yCTOWYMBOCTH IKOCHCTEMBI, paccMaTpuBaeMas Kak COOTHOIICHHE
MEXy BEIMYMHOW CTPECCUPYIOMIETO BO3JECUCTBUS M CTENEHBIO MOIYYEHHOTO TOBPEXKIACHUS,
JIOJDKHA OMPENENSATHCS MO COCTOSIHUIO BHJIOB - SAUGUKATOPOB MPHUPOAHOTO COOOIIECTBA, OT
COCTOSTHUSI KOTOPBIX 3aBUCHUT €ro JajibHelllee cyuiecTBoBaHue. /[ JeCHBIX 3KOCHCTEM TaKUMU
00BEKTaMU SBIIIOTCS JAPEBECHBIE PACTEHUS, COCTOSHUE KOTOPBIX JOCTOBEPHO OIICHUBAETCS C
NPUMEHEHUEM METO/I0B OMonHIuKauu. OU3NYecCKue U XUMHUECKUE METOIbI OIICHKH COCTOSHUS
OKPY’KaIOIIeH Cpenbl, JaBasi KOJUYECTBEHHBIE W KAaue€CTBEHHBIC XapaKTEPUCTUKH (HAKTOPOB
BO3/ICICTBUS, 00 UX IEHCTBUU HA OMOJOTHYECKHE OOBEKThI MO3BOJISIOT CYIUTH JIHIb KOCBEHHO.
buounaukanus Kak Henb3s Jy4llle BBISBISET COCTOSIHHE CaMUX JKUBBIX OpraHu3MoB. [Ipuuem
W3MEHEHUS 9TOTO COCTOSIHHS PETHCTPUPYIOTCS Ha CAMBIX PAaHHHUX CTAAMSIX JETpafaliu, 9YTO JaeT
YeJIOBEKY TaKOW HEOOXOJMMBIN BBIUTPHIII BO BPEMEHH. B CHITy MpUKpEIUIeHHOTO 00pasa »KU3HU
pacTeHusi 0COOEHHO 3aBUCUMBI OT COCTOSIHUSA JIBYX CpeJll — Ha3eMHO-BO3YIIHOW M MOYBEHHOM, B
KOTOPBIX MPOUCXOAUT MX POCT U pa3BuTue. [lodTOMY Ha KHU3HEACSITENHHOCTH PACTHUTEIHLHOTO
OpraHm3Ma 3arps3HeHUs aTMOC(Ephl U MOYBHI OKA3bIBAIOT CAMOE HETIOCPEICTBEHHOE BIUSHUE.

B pesynbrare pa3znuyHbIX BUIOB YEIOBEUECKOM IESITEIILHOCTH B BO3yX BHIOpPACHIBACTCS

6osee 200 pa3nTUYHBIX KOMIOHEHTOB. DTO CEPHUCTBIN Tra3, OKCHUIBI a30Ta, YrapHbIA Ta3, 030H,
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coenuHeHUS (PTOpA, YIrIIEBOAOPOILI, (PEHOIBI, Maphl CEPHOM, CEPHUCTON, a30THOW W COJITHOMN
KHCIIOT, a TaKkKe TBEpHble YacTHIIbl Ca)Kd, 30JIbl, MBUIM, B CBOIO OYEpeIb COJEpKallue
TOKCUYECKHE OKCH[bI CBUHIIA, CENIEHA, IIMHKA. B MPOMBIIITIEHHO pa3BUTHIX cTpaHax okoso 20%
ra3oBBIX BBIOPOCOB MPHUXOAWTCA HA  MPOMBINUICHHYIO ACSITENBbHOCTH (IEKTPOIHEPTeTHKA,
MPOM3BOJCTBO HEPTH, OyMaru, XHMHYECKas TPOMBINIUICHHOCTh, 4YepHAs W IBETHAs
METaJTyprusi), CTOJIbKO K€ - Ha OTONHUTENbHBIE cUCTeMBbl, okojo 10% - Ha mepepabOTKy U
YHUUTOXKEHHE OTX0A0B, © Oonee dem Ha 50% arMmocdepHoe 3arpsizHEHHE OOYCIOBICHO
aBTOTpaHCHOPTOM. Kpome mpsiMOro BpeJHOTO BO3AEHCTBUS TIa30B HAa pACTEHMs, KOTOPOE
MPOSBIIIETCS. HETOCPEICTBEHHO Ha JIMCTOBOM aIlapare, UMEET MECTO KOCBEHHOE BIIMSHUE,
ocyuiecTBisomeecss uepe3 mnouBy. OHO MNPUBOAUT K THOETH TMOJE3HOW MUKPOQIIOPHI,
HEraTUBHOMY HM3MEHEHHIO TOYBEHHOTO TMOTJIOMIAIONIET0 KOMILUIEKCa, OTPAaBICHHUIO KOPHEBOM
CUCTEMBI, HAPYIICHUIO MUHEPAILHOTO MMUTAHUS.

B kauecTBe OpraHM3MOB - HWHAMKATOPOB (OMOWHAMKATOPOB) HCHOJIB3YIOT OaKTEPHH,
BOJIOPOCITH, 0€CITO3BOHOYHBIEC (MH(]Y30pHH, paKOOOpa3HbBIE, MOJITIOCKH).

Bona GonpmmHCTBa pek U 03Ep 3arps3HEHA IeNbIM «O0yKeTOM 3arps3HAIONINX BEIIECTB
(mommoranToB). JIto6oe MPOM3BOACTBO (MPOMBINUICHHOCTh, CEIbCKOE XO3SIICTBO), a TaKkKe
ropojickasg MHQpPAcTpyKTypa BHOCUT CBOM BKJIaJ B 3arps3HEHHE MOBEPXHOCTHBIX BoA. Crmcok
3arpsI3HAIOIIUX BEUIecTB, 0OHAPYKUBAEMBIX B HAIIMX peKax U 03Epax, yKe JaBHO MepeBaImi 3a
COTHIO, YTO JAENaeT OYeHb JOPOTHM M HEBO3MOKHBIMH MPOBEACHHE MOJHOTO XHMHUYECKOTO
aHaJM3a BOJIbI HA MIPUCYTCTBUE B BOJHOM cpefie BCEX THUIIOB 3arpsizHuTenei. Hekoroprie BoaHbIE
OpraHU3Mbl MOTYT KUTh B YHCTOH BOJE (paku, JIMYMHKU MOAEHOK M BECHSHOK), IPYTHUE — HE
Ope3TyIOT U «TPS3HOMN Jykei» (NMPYyIOBUKH, JTUYMHKKA KOMapoB, NMUsBKHM). JKuBas mpupona —
caMblii TOYHBII MHAMKATOP COCTOSIHHSI BOJHOM CpEIbl, C KOTOPHIM HE CPaBHUTCS HH OJUH

CYLIECTBYIOIINI MPUOOP.

PaGora Ne 23. OueHka coCTOSIHUSI BOJHOT0 00beKTa M0 pscKe
eab: HayunThCS 1aBaTh OIEHKY Ka4eCTBa BOJIBI C TIOMOIIBIO PSCKH
3agaun:
- C(bOpMI/IpOBaTI: HpeI[CTaBJIeHI/Ie 0 3anH3HeHHOCTI/I CTOAYHUX BOAOEMOB, €TI0 HpI/I‘{I/IHaX;
- OCBOUTH MECTO/I, 6I/IOI/IHI[I/IKaHI/II/I 110 pHCKG.
O6opyaoBaHue: OJUATUIICHOBBIC ITAKETHI, O€10€ OFOIE, TOHKUI TTHHIIET.
HoBble moHATHS: OMOMHINKALINSA, TOJIJIFOTAHTEI
buounouxayus - OICHKA COCTOSIHHSI OKpYXKalOIIEH Cpenbl MO PEaAKIHsIM KUBO2O

opearusma
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Tlonnomanmel - 3arpsA3HAIOIINE BELIECTBA

[TpoBepuTh KauecTBO BOABI ONM3IEKAIIET0 BOJOEMa HE TaK YXX M CIOXKHO. Becbma
IPOCTBIM, OBICTPHIM U JIOCTYIHBIM SIBIISIETCS METOJ DKCIPECC - OLIEHKH 3arps3HEHHs] BOJBI C
MOMOUIbIO PSCKU. DTa METOAMKAa OCHOBBIBAETCS HA BBICOKOM UYYBCTBUTEIBHOCTH PSCKH K
3arpsi3HEHUIO BOJOEMA.

Pon Pscka BxirouaeT B ceOst 0K0JI0 9 BUJIOB PSCOK. ITO BOAHOE, CBOOOIHO IIaBaroIlee,
MHOTOJIETHEE TpPABSIHUCTOE pacTeHHe. PsAcka OTHOCUTCS K IUIABAIOLIUM  IEIaru4ecKuM
OpraHu3Mam, TO €CTb TeM, KOTOPbIe OOUTAIOT B TOJIIE BOJBI M HA €€ MTOBEPXHOCTH.

Pscky MOXHO BCTPETHTH MOBCIOJY: B JIy’KaxX, MEJIKHUX IpyJax, KaHaBax, 3alpylax U
JPYTUX XOPOIIO MPOrpeBaeMbIX BOJAOEMax ¢ MPECHOU, CTOSYEH WM MEJIEHHO TeKy4ei, OoraToi
OpraHMYECKUMHU BelIeCTBaMH BOJOW. YacTo psAcCKoBble 0Opa3yroT OONBIIUE CKOMICHUS —
CIUIaBUHBI, CIUIONIb IMOKPHIBAIOIINE TTOBEPXHOCTh CTOSYMX HErTTyOOKHX BOIOEMOB. PacTeHne He
norubaet B TeueHue 12, a uHoraa u 22 4acoB, HAXOSCh HA OTKPBITOM BO3TyXe.

Teno psicku OOJIBITMHCTBO OOTAHMKOB PaCCMATPUBAIOT KaK OCOOYIO CTPYKTYPY <JIUCTO-
BETBB», KOTOpAst HE pa3/iejicHa Ha JIUCThS U cTeOeb. JIncTenp! (IUTKH) Y PSICKOBBIX OJMHOYHBIE
WIM K€ COEIWHEHbl B HEOONbIINE TpPyNNbl, MO 2 WM Oojee IENOYKH KOPOTKUMHU WU
YAJUHEHHBIMU HOXKaMH, 00pa30BaHHBIMH CYKEHHOH 4acThlo JincTena. dopma JIMCTEIOB PSICOK
MOYET OBITh OKPYTJIOH, 3JUIMNTHYECKON, IPOIOJITOBATON. PACKY MPUMEHSIOT Ui OYUCTKH BOJIHI,
TaK Kak JIMCTEIbl U3BJICKAIOT U3 Hee U 3amacaroT a3oT, Gocdop, Kanuil, MOTIOMAl0T YIIASKUCIIBIT
ra3 u oboramaroT Boay KuciaopoaoMm. Ha npucyTcTBre 3arpsi3HSIONIMX BEIIECTB PsCKa pearupyer
M3MEHEHUEM IBETa JINCTELA IIUTKA U IIO3TOMY MOXKET HCIOJb30BaThCs KAK MHIAMKATOPHBIN
OpraHu3M.

Pscka ObIBaeT ueThIpeXx BUJOB:

1) MHOrOKOpEeHHHK OOBIKHOBEHHBIH (HECKOJIBKO KOPHEH Ha MaTEPUHCKOM LIUTKE WIM Ha
KPYIHBIX JOYEPHUX OCOOSX, a €ClIi KOPHU HE Pa3BUTHI, MATCPUHCKHUHN IIUTOK KPyMHBIA, 5-10
MM);

2) psicka Tpoituartas (IIMTOK BRITSIHYTHIN, HA BEPXYIIKE 3a0CTPEHHBI);

3) psicka rop6atas (C HIKHEH CTOPOHBI OTYETINBO BHIPAKEHO B3IYTHE);

4) psicka Manas (C HI>KHEW CTOPOHBI B3y THUS HET).

B Hammx Bogoemax yaiie BCEro Mbl BCTpEUaeMcs C pACKOM maiol. Psacka manas - 3To
CBETJIO - 3€JI€HO€ MaJIeHbKOE PAacTeHHE, JIUCTEIbl OBAJIBbHOM (DOPMBI, OT HIDKHEW MOBEPXHOCTH
Ka)KJ0ro JIMCTELA OTXOAUT B BOJY KOPEIIOK C yToJleHHeM Ha koHue. llupuna nucrena pscku
Majgoi 2-3 MM, HO OHa MMEET OTHOCHUTEIBHO NIJUHHBbIE KOpHU — 10 10 cm. Bcerpeuaercs B
CTOSYMX U MEIUIEHHO TEKy4YMX BOAAX. DTOT BUJ MCIOJIb3YETCS B SKCIPECC- OLEHKE KayecTBa

50



BO/IBI BojoeMa. OTIeNbHBIE pACTeHUS PSICKH MPEACTABISIIOT COO0H OKPYTIIYIO ITACTHHKY-IIIATOK
pasmepom 1-10 MM C [JOYEpPHHMH IIUTKAMH - «JIE€TKaMW», NPUKPEIJICHHBIMH MO OoKaMm
MaTEepUHCKOr0 INHUTKA. BbIpactas, «IETKW» OTIENSIOTCS W TMPEBpallaloTcs BO B3POCIbIE
CaMOCTOSITENIbHbIE pAacTEeHUs, Oaroapst 4emy psICKU ObICTPO 3aIOJIHAIOT OBEPXHOCTh BOJOEMA.
BeicTphIil poCcT W pa3MHOXKEHHE KaK pa3 U MPUBOAIT K TOMY, YTO B HHUX HAKaIlUTMBAIOTCS
pa3zHooOpa3HbIe 3arpsI3HAIOLINE BEIIECTBA.

Xoxa padoThI:

1. Beibepute mecto orbopa nmpob Ha Oepery Bogoema.

2. BblienuTe Ha MOBEPXHOCTH BOIBI YYACTOK IUIOMAA6i0 0,5 M° M COOEpHTE HA TOM
y4acTKe BCE TUIABAIOIINE PACTCHUS.

3. Paznoxxute Ha OiroALIe MO BUIAM.

4. Tlocne pa3meneHuss MO BUAAM B KaXIOM BHJE HYXXHO COCUHUTaTh KOJIMYECTBO
OTJIENBHBIX pacTeHUH psCKH (0cobeit). ITo mepBoe YnCio, KOTOPOE MOHAT00UTCS.

5. TloacuuTaiiTe oOIIee KOJIUYECTBO HMIUTKOB (Y OAHOW OCOOM MOXKET OBITh HECKOJIBKO
IATKOB).

Pazmenute 3TO BTOpOE UHMCIO HAa TepBOE. TMEPBBIA IMOKa3aTeNlb, HYXHBIH Ui
OTpeeNIeHUs] YUCTOThI BOJIBI: YHUCIIO IIUTKOB/YUCIO 0c00€i (OTHOIIEHHE YKCia IUTKOB K YHCITY
ocobeit).

6. CocunTaiiTe KOJIMYECTBO HIUTKOB C MOBPEXKICHUSIMHU U PACCUUTATH MPOLIEHT LIUTKOB
C TOBPSXKICHHUSIMH OT OOIIEro 4YMcia MIUTKOB. OJTO - BTOPOM HYKHBIA ITOKa3aTeb.
[ToBpexxIeHUSIMI HA HIUTKAX SBISIOTCS YEPHBIE W Oypble MATHA - HEKPO3 U TOKEITCHUS -
XJIOPO3.

7. IlomydeHHbIC pe3yJIbTAaThl 3aHeCUTE B Ta0OMIy 13.

ITo Tabnuiie «3KCHpecc - OLIEHKU KayecTBa BOJIBI IO PSICKE» OMPEAETUTE Kacc KauyecTBa
BOJIBI B BalieM BojoeMe (Tadsmia 14).

B BepxHeli cTpoke HaiiauTe rpady, KOTOpOHl COOTBETCTBYET Balll NMEPBBIM MOKa3aTeNlb
(IMCITO IMUTKOB/YHMCIIO 0COOEH ).

B cronbue cneBa Haiinure rpady, KOTOopas COOTBETCTBYET BalleMy MPOLIEHTY
MTOBPEKICHHBIX IIIUTKOB.

Ha nepeceuennu Baiero ctosbia u CTPOUKH B KJIETKE OyIeT cTOsATh apaOckas uudpa.
DTO U €CTh CTETIEHb YUCTOTHI BOJBIL:

1 - oueHb uncras

2 - yucras

3 - yMEpPEHHO 3arpsi3HeHHAs
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4 - 3arpsi3HEHHAs

5 - rpsizHas

- HCBO3MOJXXHbBIC BAPpHAHTHI

8. Jlna momy4yeHHs JOCTOBEPHOTO pe3yJsibTaTa OTOSpUTE aHAIOTUYHO €lle JBE MPOObI U

IMOBTOPHUTEC OIMMPCACIICHUC Ka4CCTBa BOABI.

9. Caenaiite BEIBOAEI
Taobmuua 13.
DKcmpecc — OIeHKa KauecTBa BOBI IO pscke (pabouast)
No KomuuectBo | KomuuectBo | OtHomenne | KonuuectBo [IpoueHt ot | KJmacc
npoObl | ocobeit IIUTKOB KOJIMYECTBA | MOBPEXKICHHBIX | OOIIETO KauyecTBa
IIUTKOB K | IIUTKOB KOJIMYECTBA BOJIBI
YHCITy IIUTKOB
ocobeit
1
2
3
Ta6numa 14.
DKCIpecc - OIEHKHU Ka4eCTBa BOJBI IO PACKE
No KomnuectBo | KonmnuectBo | OTHOmIeHUe | KonnuecTBo [IpoueHt ot | KITacc
npoObl | ocobeit HIUTKOB KOJIMYECTBA | MOBPEKICHHBIX | OOIIETO KauecTBa
IIUTKOB K | LIIUTKOB KOJIMYECTBa BOJIbI
YUCITY IIUTKOB
ocobei
1
2
3

KonTpo/ibHbIE BOPOCHI:

1. Kakue BUBI pACKK BCTPEUAOTCS B BogoemMe?

2. OTan4garoTcs JIu 110 BUJIOBOMY COCTABY PsACKHU COCCIHUX BOI[O@MOB?

3. Kax BbI o11eHMBaeTe COCTOSIHUE PSICKU B BOJOEMAX ?

4. BecTpewaetcs a1 XJI0p0O3 HA JTUCThSIX psicku? Yem 3To BhI3BaHO?

3.2. OneHKa cocTOSTHHS BOAHOM YKOCHCTEMBI ¢ IOMOIIBLI0O BUI0OBOI'0 COCTABA
KPYNHBIX 0€CI03BOHOYHBIX *KUBOTHBIX

IIpu orGope mnpob, HEOOXOAMMBIX MJsi IMPOBEIEHUS IOJ0OHOrO aHaau3a, CIEIyeT

[M03a00TUTECA O

CTaHJapTHU3AIUN

BCceH

52

npoueaypsl U

o0ecreunTh

IOCTAaTOYHO




MIpe/ICTaBUTENbHBIE BBIOOPKM U3 Kaxaoro oodciemyemoro mectoodburanus. I[loatomy mnepen

MIPOBEJICHUEM 3TUX pabOT HEOOXOIMMO 03HAKOMUTHCS C COOTBETCTBYIOLICH JTUTEPATYpPOIl.

PaGora Ne 24. OueHka coCTOSIHHSI BOJHOM IKOCHCTEMbI C TOMOIIbLIO
NATHYPOBHEBOM IIKAJBI CTENEHH 3arpsi3HeHus BOAbI WK nHaekca @. ByneBuca

("omoTnueckuii nuaexc pexu Tpenrt')

Heab: HayuuTbcss naBaTh OLEHKY COCTOSHHUSI BOJHOM SKOCHCTEMBI C ITOMOUIBIO
MATUYPOBHEBOM IIKAJIbI CTEIICHU 3arpsi3HeHUs BoAbl Wik uHaekca @. Bynesuca ("OnoTuaeckuit
uHAeKc peku TpeHt").

3agaun:

— O3HAKOMUTKCS ¢ uHAeKcoM Bynesuca;

— pacmupuTh 3HAHUS 0 0€CITO3BOHOYHBIX BOJIOEMA;

— 3aKpEeNUTh MPaBUIIA B3SITHUS IIPOO

Oo6opynoBanme: cayok /s cOOpa BOAHBIX OECTIO3BOHOYHBIX, OLICHOYHBIE TAOTHIIBI.

HoBbie mousiTus: uHaekc Byaesuca

WNunexe ©. Bynesuca ("ouotnueckuit unaexc pexu Tpent")

B 3aBucumMocTH OT CTeneHW 3arps3HEHHs] BOJIHOM Cpeapl 3HAUYEHHsS MHJIEKca
m3mensitorest ot 0 1o 10 6amnoB. MakcumanbsHas BenuurHa uHaekca (10 6amioB) cooTBeTCTBYyET
OTCYTCTBUIO B BojJe 3arpsizHeHus, 0 0amioB - HauOombINas CTENEHb 3arpsS3HEHHOCTH BOJIBI
(Tabmnwma 15).

Xon padoTsI:

1. B3sTh mpoOBI )KUBOTHBIX M3 HUCCIEAYEMOTO BOJIOEMA.

2. PaccopTupoBaTh XUBOTHBIX B MpoOe MO TpyIaM, COTVIACHO MPUBEICHHOMY HIKE
CITUCKY.

3. 3areM moacuMTaTh OOIIEe YMUCIO TPynn >XKUBOTHBIX B mpobde. ([log TepmmHOM
"rpynmnsl"; TOApa3yMeBAETCsl YPOBEHbB, 10 KOTOPOI'O BEAETCS ONPEACIICHUE).

IIepeyens rpymnm:

JIro6oit n3BecTHBIN BUA Tuiockux yepseil (Plathelminthes)

Konwruatsie uepBu (Annelida) 3a uckmouennem poaa Nais

Pox Nais

JIro6oii u3BectHbI Bua musiBok (Hirudinae)

JIroOoii u3BecTHBIN BT MOJLTIOCKOB (Mollusca)

JIro0oit m3BecTHBIN BUI pakooOpas3HbIx (Asellus, kpeBeTkn)

JIro6oii u3BecTHBIN B BecHsIHOK (Plecoptera)
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Tadoauua 15. IIaTuypoBHeBas MIKaJIa /151 OLEHKH 3arpsi3HEHHUS BOJ 110 TaHHBIM 0

NPUCYTCTBUHU UJIA OTCYTCTBUU UHIAUKATOPHBLIX BH10B

Konuenrtpanus
YpoBeHb 3arps3HeHHs NHaukaTopHbIE OPraHU3MBbl
KHCIJIOpOJa
A. Yucras Boga Bricokas Humds! BECHSIHOK, IOAECHOK
b. Husknii ypoBeHb Humdsr PYYEHHHKOB, IIPECHOBO/IHBIE
3arps3HEHUs KpPEBETKHU.
B. Bbicokuil ypoBeHb Bonsnoit OCJIVK, MOTBLIb (IMYUHKHT
3arpsi3HCHUS XUPOHOMHU])
I'. O4eHb BbICOKUI Tpybounuk (depBu TyOHPHUIHIBI), "KpbIcKa"
YPOBEHD 3arpsi3HEHUS Huskas (JIMYMHKA MYXHU-KYPYAIIKH)
. Kpaiine BbicOKuit Kucnopon 3aMeTHBIX MPU3HAKOB )KU3HU HET
YPOBCHB 3arpsA3HCHUA OTCYTCTBYET

JIro6oit m3BectHbI BHA moaeHOK (Ephemeroplera), 3a wuckmouennem Bupma Baetis
rhodani '

ITonenka Baetis rhodani

Jlroboe cemeiicTBo pyueitnukoB (Trichoptera)

JIro0oit Bu ceTuatokpbuibix (Neuroptera)

Jlmauaku xuponomu (Chironomidae) 3a uckimrouerrneM MoTbutst Chironomus thummi

Jlmaunku Chironomus thunmi (MOTBLIB)

CemeticTBo Momiku (Simullide)

JInauHKY TIOOBIX IPYTUX BUIIOB IBYKPBLIBIX

JIroOb1e Bub! )KyKkoB U ux muuuHkn (Coleoptera)

JlroOwie Buab! BoasiHbIX Kiteniert (Hydracarina)

4. Cpeau >KHMBOTHBIX, MPHUCYTCTBYIOIIMX B TMpoOe, BbIOpaTh BUJI, KOTOPBIHA
COOTBETCTBOBAJI ObI HAMOOJBIIEMY 3HAYCHHUIO paHTa B TAaOJHIIE BUIOB MHIAMKATOPOB. (3HAUCHUE
panros ymensmaercs ot 1 mo 10) (tabnuna 15).

5. B COOTBETCTBUU C ONpEIEICHHBIM PAHIOM BUAA-WHIMKATOpPAa M MOJACYUTAHHBIM
KOJINYECTBOM TpYMIl KMBOTHBIX B Mpobe, Mo Tabuuie OonpeienuTh 3HadeHue HuHuekca .
Bynesuca. Panr - ctpoka Tabnuiibl, yucna TPyl - cTonoel. B mepecedeHnn HaXOAsAT 3HaAUCHUE
uHekca (Tabnuma 16)

6. CnenaiiTe BEIBOJBI O CTENIEHU 3arpsI3HEHHOCTH BOAOEMA
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Tab6muma 15.

Ornpenenenne panra BUaa-MHANKATOpA

Bun-unaukarop Bcerpewaemocts Panr
Hum@b! BecHsIHOK Bbomnee 1 Buga 1
(Plecoptera) Tonbko 1 BUI 2
JIMYMHKHA TOIEHOK bonee 1 Buna 3
(Ephemecoplera) uckmouast | Tonbko 1 Buf 4

Beetle rflodani.

JIn4MHKH PyYEHHUKOB bonee 1 Buna 3
(Trichoplera). B. rhodani Tonbko 1 BUI 6
YUUTHIBaTh 3/1€CH!
Gammarus Bce nepeuncieHHble BUABI OTCYTCTBYIOT 7
[IpucyrctBytot Asellus To xe 8
[IpucyrcTByrOT To xe 9
TyOepUITUILTBI U (WITH)
JTUYUHKA MOTEINZ
Bce nepeunciennoe Blie Hekoropsle  opraHusmsl, Hanpumep, JIAYUHKH 10
IPYMIIbI OTCYTCTBYIOT Eristatis tenax, He TpeOyolMe pPacTBOPEHHOIO B

BOJI€ KHCJIOPO/ia, MOTYT IPUCYTCTBOBATh

Tabnuma 16.
Onpenenenne 3HaueHus: nHAekca @. Byaesuca
3arpsi3HEHUE BOJIbI Panr KomnuectBo rpynm
0-2 2-5 6-10 11-15 16 u Gonee
3HaueHue UHJeKca

Yucrag Boma 1 - 7 8 9 10
3arpsi3HeHue 2 - 6 7 8 9
YBEIIMYHUBACTCS 3 - 6 7 8 9

4 - 5 6 7 8

5 - 5 6 7 8

6 4 4 5 6 7

7 3 4 5 6 7

8 2 3 4 5 6

9 1 2 3 4 -
CunpHoe 3arpsi3HEHue 10 0 1 2 - -

KoHnTpoJbHBIE BONIPOCHI:

1.B yem cyTh onpenenenus uuaexkca Byaesuca?

2.Kakue rpynmsl OpraHu3MOB TOBOPST O UUCTOTE Bojoema?

3.B kakoii nepuoa HeoO6XxoauMO OpaTh TPOOKI B BOJOEME U TToUeMy?
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Pabora Ne 25. OueHka coCTOSIHUSI BOJHOM cpeabl
10 BU0BOMY COCTABY AKTHBHOI0 WJia

Heanb: HayunTbcsa gaBaTh OLIEHKY COCTOSHUSI BOJAHOW Cpelbl O BHUIOBOMY COCTaBY
OpraHu3MOB AKTUBHOI'O HJIA.
3anaum:

= OBHAKOMUTLECA C METOAOM OLCHKH Ka4CCTBAa BOJALI 10O BUAOBOMY COCTaBY aKTHBHOI'O

nia;
- OCBOUTB METOJ M OLIEHUTh Ka4eCTBO BOJbI;
- 0O3HAaKOMUTHCS C HOBBIM MOHATHEM aKTUBHBIN HII.
OOopynoBaHue: HMHCTPYMEHT ais cOOpa aKTUBHOTO Wja, OLIEHOYHBIE PHUCYHKH,
MHUKPOCKOTI.

HoBble MOHATHSA: aKTUBHBIA WJI, 300IJI€s], a39POTEHK, XUMHUYECKast U OuoJoruueckas
OYMCTKA BOJIBI

Opnum U3 Hanbosee NMEepCrneKTUBHBIX U HE OTPAaHUYCHHBIX NMPUPOIHBIMH YCIOBHIMHU
OUHCTHBIX COOPY>KEHUH SBISIETCS a’pOTEHK. OTO OrPOMHBbIN OETOHHBIN pe3epByap,
NPUHUMAIOIINI CTOYHBIE BOABI HAa OMOJOTMYECKYIO OYHMCTKY C MOMOIIBIO aKTHBHOTO HIIA.
CrouHas Boja CMELIMBAECTCSA B a3POTEHKE C AKTUBHBIM MJIOM U IIOCTOSHHO IPOAYBAaETCS
CHHU3Y MOIIHBIM MOTOKOM MEJbYalIIMX My3bIPbKOB BO3JayXa. M30BITOK KHCIOPOJA U MPUTOK
OpraHUYECKUX BELIECTB CO CTOYHBIMU BOJIAMU IIO3BOJIAIOT OaKTEpHAIbHOMY HACEICHUIO U
MUKPOCKONMYECKUM JKUBOTHBIM OypHO pa3BUBaThCid B AaKTUBHOM uje. bakrtepuu
CKJICMBAIOTCSI B XJIONbSI WJIM 300TJIeH, OoOpa3yloliue OTrpOMHYI0 pabodyi0 MOBEPXHOCTh —
okoJsio 1200 kBagpaTHBIX METPOB B OJHOM KyOHMYECKOM METpe MJla, U BBIIEIAIOT (PEpMEHTHI,
paCIIEIUIAIOIINE OPraHUYECKHE COEOUHEHMs [0 TIPOCTBIX MHHEPAIbHBIX MOJEKYJL.
[Ipoucxoautr Tak Ha3bplBaeMmas MUHepanu3anus opraHuku. llormomas B H30BITKE
OpraHMYecKue BellecTBa, OAKTepUU pacTyT, JENATCS, U Macca aKTUBHOTO MJa MOCTOSHHO
BO3pACTAET.

bnarogapst Tomy, 4TO GaKTEpHUM CKJIEEHBI B XJIOIbS, AKTUBHBIN U OBICTPO OCENaeT U
OTAEIISACTCSA OT OYMILEHHOW UM BOJBI.

Ha noBepxHOCTH OaKTepHaNbHBIX XJIONBEB U MEXIY HUMU O0OMUTaeT OECUHCIIEHHOE
MHO>K€CTBO MUKPOCKOIIMYECKHUX KUBOTHBIX: HH(Y30pHUl, aMe0, )KI'yTHKOHOCLIEB, KOJIOBPATOK,
yepBel M Kieued. BOoT OHU-TO U €CTh T€ <«GKHUBBIE HPHUOOPBHI», MO KOTOPBIM TEXHOJIOTH
ONPEJENSIOT, XOPOILO JIU UJET Ouosiornueckas ouucTka Bojbl. [IpaBaa, ux pojab He CBOAUTCS
TOJIBKO K POJIM OPraHW3MOB-UHAUKATOpOB. OHU elle MUTAITCA O0aKTepUsIMH M YHUUTOXKAIOT

cTapble HepabOTOCIOCOOHBIE KIETKH U Te OAKTepUU, KOTOpPbIE OTPBIBAIOTCS OT XJIONBEB, a,
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CJIeI0BAaTEIbHO, IPU OTCTAUBAHUU aKTUBHOTO MJia OT YUCTOM BOJBI HE OCENAIOT U 3arpsI3HAIOT
ee. Ho aTu opraHu3Mbl yXe HCIOJHAIOT POJIb AATYMKOB HKOJIOTMUYECKOTO PaBHOBECHUS B
a’pOTEHKE.

[Ipexne Bcero, cam BHAOBOW COCTAaB MOJKET CKa3aTb MHOTO€ O TOM, KaK YyBCTBYET
cebs1 akTuBHBIM ui. [lpum xopomreidl ouncTke B aKTUBHOM HJ€ B OOJIBIIUX KOJUYECTBAX
BCTpPEYAIOTCS OpIOXOPECHUYHBbIE HWH(PY30pUM H TPHUKPEIUICHHbIE (OPMBI - CYBOWKH,
HallOMHMHAIOLME OTAEJIbHBIE KOJIOKOJBUMKH, @ MHOTZA LEJble T'PO3/bs KOJIOKOJIBYMKOB. B
TAKOM HJI€ MHOTO KOJOBPAaTOK M MOYTH HET KI'YTUKOBBIX U ame0 (puc. 2, a, 0, B). UHTepeceH
Takke ¥ MOP(OJOTHYECKHI TMOKa3aTelb - CTPOCHHE 300rieil. bakTtepun 0O0bEIWHSAIOTCS B
KpYIHBIE XJIOMbsI C U3PE3aHHBIMU KpasiMu, KOT/1a UX paboyasi HOBEPXHOCTh MaKCUMAaJIbHAs.

IIpy yXyAlleHHMH OYUCTKM B AaKTUBHOM MWJI€ MOSABISIOTCS PaBHOPECHUYHbIE
nH(pY30pUH, HAPUMEpP BCeM HM3BECTHbIE Ty(enbku. [IpuKkpenieHHble OpraHu3Mbl IEPEXOASIT
B MaBatoniee coctosHue. CyBOWKM OTOpachlBalOT HOXKY, Ha KOTOPOHW CHIAT, 00pa3yroT
JOTIOJIHUTENIbHBIM BEHYUMK PECHUYEK M CTAHOBATCS «OpOASKKAMU», IUIaBAIOMIMMHU B TOJIIE
Bo/bl. KoJIOBpaTOK MO-NpeXxHEMY MHOTO, HO BHAOBOH COCTaB UX M3MEHSETCS, MOSBISIOTCS
BH/JIbI, CIIOCOOHBIE NEPEHOCUTh BHICBIXaHUWE U BIAJaTh B aHaOMO03. Bce opraHu3Mbl Kak Obl
OILIYINAIOT MPHUOJMKAIOUIYIOCs KaTtacTpody. 3aTo OOJbIIEe CTAHOBUTCS KTYTHKOBBIX U amed
(puc. 2a).

Haxonen, mnpu mimoxoi  OHMOJOTMYECKOM  OYMCTKE CHJIBHO  Pa3BUBAIOTCS
KT'YTUKOHOCIBI M ameObl. CoBceM Mallo CTAaHOBUTCA MH(Y30pui U KOJOBpaTOK. A
OaKkTepHaJIbHBIC XJIOMbS JTU00 U3MENIbYAIOTCs, TNO0 OKpyTIstoTcs (puc. 3).

Xox padoThI:

1. B34Th IpoOBI aKTUBHOTO MJIA

2. Onucatb BUJOBOM COCTAaB aKTUBHOTO MJjia

3. OLEeHUTh KaueCcTBO BOJbI UIYIIEH Ha OUUCTKY

KoHTpoJbHbBIE BOIPOCHI:

1. Yto Takoe aKTUBHBINA HII?

2. Ha kakux OYMCTHBIX COOpPYXEHHUSX B BallleM IOpOJAe NPUMEHsETCA 3Ta cCUCTeMa
OYHUCTKHU?

3. Uto Oonee 3(p(PEeKTUBHO: HCMHOIB30BATH XHUMHUYECKYI HIM OHOJIOTMYECKYIO

OYHUCTKY BOJbI?
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Puc. 2. MuUKpoopraHu3Mbl aKTHBHOI0 WJIa: a - MpU
IOXoW paboTe al’poTeHka; O, B - Mmpu Xopoieidl pabdore
ajporenka; 1 - syrmmda (pakoBuHHas ameOa); 2 - apreiuia
(pakoBuHHasg ameba); 3 - wuHby30opus Tydenbka; 4 - 6omo
(kryTukoBoe); 5 - ameba mpoteil; 6 — HUTYATBIC OakTepuu; 7 —
cocymasi uHQy30pHus; 8 - momuroMa (KTyTHKOBoe); 9 -
KOJIOBpaTKa HoToMMara; 10 - xjonbs akTuBHOTO wia; 11 - ameba
JTMCcKoBUHAs, 12 - 3oories «osneHbH pora»; 13 - acnmaucka
(6proxopecHuunas uady30pus); 14 - konoBparka ¢pwronuna; 15 -
CONHEeUHHK; 16 - symiotec (OproxopecHuuHas uH@y3opus); 17 -
a’io3oMa  (MaJOpeCHUYHBI uepBb); 18 -  omepkynspus
(xononmanbHas uHpy3opus); 19 - muxmuauym (Madpy3opus); 20 -
cyBolika; /5 21 - okcurpuxa (OproxopecHmyHas ' uHpy3opus); 22 -
KOJIOBpaTKa MOHOCTWNA; 23 - cTuioHuxus (uHdysopus);, 24 -
KapmiesuyM (KoJmoHWalbHass WH(QY30pus); 25 - KOJOBpaTKa
KaTumHa; 26 - snucTwiuc (KoloHuanbHas wuHpy3opus); 27 -

dabaocra (mpukperuieHHast uHy30pusi); 28 - ameda TepprKoa.

PaGora Ne 26. buounaukamnus 3arpsi3HeHusi BojoemMa

¢ moMoub Makpo3oodentoca (Mugexc Maiiepa)

Heﬂb! Hay‘-II/ITBCSI AaBaTb OLCHKY 3arpsis3HCHHUA MPCECHOBOJHOI'O

WCIIOJb30BAaHUEM METOJMKH ONpeeIIeHUs nHIekca Maiiepa.

3amaum:

- OCBOUTH METOJ] OMOUHIUKAIINH C TIOMOIIBI0 MaKpPO3000EHTOCA;

BOJOEMa C

- Pa3BUTb TBOPYCECKUC U UCCIICAOBATCILCKUC YMCHHA U HABLIKU, CIIOCOOHOCTH JACJ1aTh

000CHOBaHHBIE BBIBOJBI IO PE3YJIbTaTaM M3yUEHUS MaTepuaa.

OﬁOpyI[OBaHI/IeZ CavoK, 0aHKH C MECIKHMH OTBCPCTUAMHU, KAPTOUYKH-ONPECACIUTCIIN,

YaIiky ¢ OeJIbIM JHOM, ITUHIICT, JIyTa.
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HoBsble nonsTusi: 6nonHaukamus, meroa Maiiepa, Makpo3000€HTOC

Oma memoouxa nooxooum 05 10ObIX MUNOE NPECHBIX 8000eM08. Memood ocHo8aH Ha
MOM, 4MO pasluyHble 2pPYNNnbl  BOOHLIX OECNO360HOUHBIX NPUYPOUEHbL K B8O00EMAM C
ONpeoeNeHHOl CMENeHbI0 3A2PA3HEHHOCMU.

OmnpeneneHne KadecTBa BOjbI BogoéMa Mo Metoay Maiiepa He TpeOyeT onpeaeieHus
’KHBBIX OPraHU3MOB C TOYHOCTHIO 10 BHIA. J[OCTATOYHO TOJBKO OTMETHTH HAINYHUE B BOIHOM

CpeJie JKUBBIX OPTaHU3MOB, IIPEICTABICHHBIX B Tabuie 17

Tabmuua 17.
HNupexc Maitepa
O6uTaTeny YUCTHIX BOJ Oburarenu BOJOEMOB CpeaHEi Oobwurtarenu 3arps3HEHHBIX
3arpsA3HEHHOCTH BOJIOEMOB
1 2 3
JIMYMHKH BECHSIHOK bokormnas JInumHKHM KOMapOB-3BOHIIOB
JIM4uHKHN OAEHOK Peunoii pak IInaBxu
JIMYMHKY py4ETHUKOB JInunHKY cTpeko3 BonsiHoit ocnuk
JIN4MHKY BUCIIOKPBLIOK JIn4rHKHA KOMapOB-A0JITOHOXKEK [IpynoBuku
JIBycTBOpUaThie MOUTIOCKU-KaTY KX JInunHKM MOIIKK
MOJUTFOCKHU MoIuTtOCKU-KUBOPOIKH MaolmeTHHKOBBIE YEPBU

[Ipocrora U yHUBepcambHOCTH MeTona Maiiepa Jar0T BO3MOXKHOCTH OBICTPO OIICHHTH
COCTOSTHHE MCCJIEAYEMOTO BOJIOEMA.

KoneuHo, TOUHOCTh IPUBEACHHBIX METOJIOB HEBBICOKA. TeM He MEHee, €Clid IPOBOIUTh
HCCIIEIOBAaHUSI KauyecTBa BOJBI PETYJISIPHO B TEYEHHUE KAaKOTO-TO BPEMEHHW M CpPAaBHUBATH
MOJIyYEHHBIE PE3YJIbTaThl, TO JaXXe C UCIOJb30BAHUEM 3THX MPOCTHIX METOJI0B MOXXHO YJIOBUTb,
B KaKyl0 CTOPOHY U3MEHSETCSI COCTOSIHUE BOJIOEMA.

Xoxa padoThI:

1. Okono Gepera BojoeMa C TMOMOIILIO Cayka WJIM OaHKH C MEJIKUMH OTBEPCTUSIMH
BBLUIOBHUTH O€CII03BOHOYHBIX )KUBOTHBIX.

2. BeutoBieHHBIE OPTaHU3MbI IOMECTUTH B YAIIKY C OCIIBIM JHOM.

3. OcMOTpeTh BBUIOBJICHHBIX JKUBOTHBIX, CPABHUTH C U300paKEHUSIMU OECIIO3BOHOYHBIX
JKUBOTHBIX HA ONPECTUTEIbHBIX KapTOUKaxX

4. YcCTaHOBHUTH, MNPHUCYTCTBYIOT JH B «Ipo0e» TMOKa3aTelbHbIE NS WHAUKAINH
OpraHu3Mbl. 3aHECTH MOJyUYCHHbIE JaHHbIC B Ta0IUILy 18.

5. KonnyecTBO OOHApYKEHHBIX TPYII OPraHU3MOB W3 TEPBON KOJOHKH TaOIHIIBI
HEOOXOIMMO YMHOXHUTh Ha 3, KOJIWYECTBO HAWIEHHBIX TPYIII XUBBIX OPTaHU3MOB U3 BTOPOM
KOJIOHKH HEOOXOJAMMO YMHOXHUTh Ha 2, a KOJUYECTBO T'PYMI OPTaHU3MOB M3 TPETbeW KOIOHKHU

TaOJHUIIBI HY’)KHO YMHOXHTH Ha 1. Bee momydmBmmecst udpbl CKIIaABIBAIOTCS:
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3X+2Y+Z=S

B urore nomyyaercs 4ucio, XapakTepu3yIollee CTeNeHb 3arpsi3HEHHOCTH Bogoéma. [Ipu
3HaYCHUU CYMMBI OOJIbIIei 22-yX BOJOEM MOXHO OTHECTH K | Kitaccy xadecTBa (OYCHb YHCTHIN
BOZI0EM). 3HaueHHE CyMMBI OT 17 10 22 TO3BOJISET OTHECTH BOJMOEM KO 2 KJAcCy KadecTBa
(aucTsbiii Bogoém), Cymma ot 11 o 18 6aninoB cBUAETENBCTBYET O MPUHAICKHOCTH BOAOEMA K 3
KJaccy KauecTBa (YMEpEHHO-3arps3HEHHBIH BOJOEM). 3HadyeHUs CyMMbl MeHblme 11
XapaKTepU3yIOT BOJIOEM, KaK TpsA3HbIN (4-7 KiIacchl Ka4ecTBa).

Tao0muma 18.

PaGouas Tabnuna onpenenenus uuaekca Maiiepa

OburaTtenu yucThiX BoJ, | OOutarenn BomoEMOB cpenneit | OOutarenu 3arpsI3HEHHBIX
X 3arpsi3HEHHOCTH, Y BOAOEMOB, Z

6. Cnenatb BHIBOJIBI

KoHnTpo/ibHbIE BOPOCHI:

1. Yto Takoe Makpo3000eHTOC?

2. Kakue opraHu3mMbl OTHOCATCSI K MaKp03000eHTOCY ?

3. Kakue BubI ObUIM BaMU BCTPEUEHBI IIPU H3YYCHUH BOJIOEMOB?

4. OTin4aroTCs JIM BOJOEMBI 110 COCTaBYy MaKpo3000eHToca?

IIpuaoxenne 1.

OoOurarTesiu NpeCcHbIX BOJ0EMOB

1. JInunHKa MOACHKY Iu1aBaromas (o 11 mm).

2. JIlnunHka noaeHku cxatast (10 7 MMm). 3 XBOCTOBBIX HUTH,O
Hor. [Toxoxa Ha MaBaroulyo JUYMHKY, HO 4acTO 3apbIBaeTCs B
W1, IOKPBITA TPS3bIO.

3. JInunHKa 1oAeHKH TIockas (10 16 mm). [Tnockoe Temo ¢
CEpHOBUAHON IOJIOBOM. 3 XBOCTOBBIX HUTH, 6 HOT. Yalle nmossaer,
YeM IIIaBacT.

4. JInunHKa MMOICHKN HOpHAs (HarpuMep, JTMIHMHKA 0o mo-
neHKu), 10 40 MM. 3 XBOCTOBBIX HUTH, O HOT. JIBa psna xadp
BJIOJTb JUTMHHOTO KOPUYHEBOTO TEJIA.

5. JInunHKa paBHOKPBLION CTpeko3bl (10 30 MM). 3 TIOCKUX
XBOCTOBBIX HUTH. T€J10 OOBIYHO 3€JIEHOTO MU KOPUYHEBOTO
ugera. [Ipu miaBanum Teno ABUTAeTCs U3 CTOPOHBI B CTOPOHY.
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6. JImunHKa pa3HOKPBUION CTpeKko3kl (0 70 MM). 6 HOT, XBOCT
pa3BeTBIIEH Ha 3 4acTH, HO HE TaK SIBHO, KaK y JINYMHOK MOJACHKH.

7. Jlmunnka BecHsHKH (10 30 MM B JIITUHY). 6 HOT, 2 JJIMHHBIX
XBOCTOBBIX HUTH. [Ton3aer memienHo. Kabpbl He 00s13aTENBHO
BBIPA)KCHBI.

8. JInunHka pyuyeiHrKa B JOMUKe (10 55 MM B JyinHYy). XKuBer B
MEPEHOCHOM JJOMHKE U3 PACTUTENIbHBIX MUHEPATBHBIX YaCTHII,
CKPEIUJICHHBIX BBIJCICHUSIMU NPSIAWIBHBIX JKETe3.

9. JInunHka pydeiinuka, 6e3 gomuka (10 26 MM). 6 HOT, OOBIYHO
TEMHas ToJIoBa 1 00Jiee CBETIIOE TeI0, 2 KPIoYKa Ha KOHIIE

10. JInmunaka BUCTOKPBUTKH (110 40 MM). [[muHHBIE PSIBI KaOP
BJIOJIb TUIOTHOTO KOPUYHEBOTO Tena. OIUH XBOCT.

11. JInurHKa MOIIKY peyHOU (MJIM OJIarMHUH MATHUCTOM, 10 15
MM). [lepeaBuraeTcs, CKpyunuBasiCh B METIN U PACTIPIMIISACD.
Komner Tena yronmennsiit. YacTo mpukpersieHa npucockoin K
KaMHSIM.

12. Jlnannka gonronoxku (10 30 mm). Cepoe yepBeoOpazHoe
TYJIOBHIIIC, JIBa KPIOYKA Ha XBOCTE.

13. Jlmunnaka kKoMapa-3BoHIna (10 20 MM ITMHOM). MOTBLIE.
SIpKO-KpacHBIN UIU 3€JICHBIN YEepPBAYOK, IIJIaBaeT, CKIIAbIBAsCh
BOCBMEPKOU M paclpsIMIISIACH.

14. Duxutpeit 6emoBatslii (10 40 mm). [Toxok Ha MOKIEBOTO
gepBsi. Tyckiias po30BaTo-KOPUIHEBAs] OKPACKA.

15. JInunHKa MyXHU-KypUaIKd, «KpbIcKay (10 55 mm). Cepoe
YTOJIIICHHOE TEJIO U OYCHb JUTMHHAS bIXaTelIbHasl TPyOKa Ha I10-
BCPXHOCTHU BOOKI.

16. [Tnanapus monouyHo-6enas (Tockuii 4epBb). OUeHb IIocKas,
70 40 MM B AJIMHY, HHOTJA C POYKKAMHU WJIM C TOYEUHBIMU
rina3kaMu. CKOJIB3UT 10 KaMHSIM.
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17. IlusiBka o6b1kHOBeHHAs (10 30 MM B JUIHHY).
CerMeHTHpPOBAaHHOE TEJO C MPUCOCKaMH Ha KoHIax. [TnaBaet nmmn
NEePEABUTACTCS, CKIA/IBIBASICh B TIETJIM U PACTIPSIMIISISICh.

18. Boanslie OproxoHorue Mosuttocku (10 50 MM B anuHy). MHOTO
THUIIOB CO CHIMPAJICBUIHBIMHI (YJIUTKH, IPYIOBUKN) U KaTyIIey-
HBIMU (KaTyIIKH) paKOBHHAMHU.

19. IllapoBka porosas (qo 20 mMM). HeGomnbImas yarneodpa3Hast
pakoBHHa. BepiimHa CTBOPOK PaKOBUHBI CIBUHYTA B CTOPOHY.

20. 'opommnka peunas (10 15 mm). CepoBartasi pakoBUHa,
CKOILIEHHAsl Ha CTOPOHY (IT0X0%a Ha CEPALIEBUIKY CheI00OHYIO).

21. Boasubie )XyKH (pa3IngHON BEJIMUYWHBI, MHOTO BUIOB —
TUTABYHIIBI, TTOJIOCKYHBI, TNIABYHYHKH, TPEOITbI, BOJOIIO0bI).
Crno’xeHHBbIE KECTKHE HAJIKPBLIbs 00pa3yroT MOJI0CY BAOJb
cniuHbl. [lon3aroT win niuaBaoT.

22. I'pebnsik Toueunslit (1o 17 MM B muymuny ). KpymnHblie 3aaHme
HOTH ITOXOKU Ha BecJsa. BRICTpO Mm1aBaeT B TOMIIE BOIBI.

23. Bogomepka (10 18 MM B mmHy). Teno yepHOe, CKOIB3HUT MO
HIOBEPXHOCTH BOJBI.

24. Bonsanoit ociuk ( 10 12 mm B muyinHy). TemHoe miockoe cepo-
BaTo-KOpH4uHEBOE Teno. [los3aeT cpeau pacTeHuii o aHy.

25. bokomnas (IIpecHoBomHas KpeBeTKa, ATUHON 10 20 MM).
[TnaBaeT 60xOoM, 04eHb OBICTpPO. L[BET — OT ceporo 10
KpacHOBAaToOTO.

26. Knem reorpaduueckuii (2-3 Mm). O4eHb MalleHbKOE OK-
pyrioe teno. IToxox Ha nmayka. beicTpo miaBaer.

62




4. Mmcpoﬁno.ﬂornqecmle METOAbI ONMPECACJICHUA TOKCUIHOCTH BOAbI

buoTtecTrpoBanue Kak METO] OLIEHKH TOKCUYHOCTH BOJIHOM CPE/IbI HCTIONB3yETC:

- HpI/I HpOBGI[QHI/II/I TOKCHKOHOFHHGCKOﬁ OILICHKHN HpOMbII_HJIeHHbIX, CTOYHBIX GBITOBI:IX,
CGHBCKOXOSﬂﬁCTBeHHBIX, I[pCHa)KHI)IX, 321Fp5[3H€HHI)IX HpI/IpOI[HI)IX 158 Hp. BOA C LICJIIBKO BBISABIICHUS
MOTEHITUATBHBIX HCTOYHUKOB 3arpsI3HCHHSI,

— B KOHTPOJIE aBapUITHBIX COPOCOB BRICOKOTOKCHUYHBIX CTOYHBIX BOJI,

—HpI/I HpOBCI{CHI/II/I OILICHKHU CTCIICHU TOKCHUYHOCTHU CTOYHBIX BOJ Ha pa3H1>1x cragusax
(hopMHUpOBaHUS IPU TPOCKTUPOBAHUH JIOKAJTBHBIX OUYNCTHBIX COOPYKEHHH,

— B KOHTPOJIE TOKCHYHOCTH CTOYHBIX BOJI, IOJaBAa€MbIX Ha OYHCTHBIE COOPYKEHUS
OMOJIOTMYECKOT0 THUMA C IENbI0 NPeayNpekICeHUsS MPOHUKHOBEHUS OMACHBIX BEIIECTB IS
OHOIICHO30B aKTUBHOI'O MJIA,

— NP OTIPEJICTICHUU YPOBHs 0€30MacHOTO pa30aBiIeHUsl CTOYHBIX BOJ JJIsl THIPOOUOHTOB
C LIETIBI0 yYeTa Pe3yJIbTaTOB OMOTECTUPOBAHUS TIPU KOPPEKTUPOBKE U YCTAHOBIICHUH TIPEICIBHO
nomyctumbix copocoB (I1/1C) BemecT, mocTynaronmx B BOAOEMbI CO CTOYHBIMHU BOJIaMH,

—IIpU TPOBEICHUU 3HKOJIOIMYECKOM OKCIEPTHU3bl HOBBIX MaTEPUAJIOB, TEXHOJIOTUHU
OYMCTKH, POEKTOB OYUCTHBIX COOPYKEHUH U TIP.

[Ipy KOMIUIEKCHOM OIIEHKE KadyeCTBAa BOJbl YYUTHIBAETCS M €€ TOKCUYHOCTh. B
HACTOSIIee BpeMsI TOKCUYHOCTb ONPEENSIETCS ¢ MOMOIIBIO MPOCTEHIINX TECTOB, OCHOBAHHBIX Ha
OILICHKEC BBIXKUBACMOCTH U xapaKTepa IIOBCACHUA HCKOTOpBIX 6€CH03BOHO‘-IHBIX JKXNBOTHBIX B
OTIBITAaX MPOAOIIKUTEIHHOCTBIO HE 00Jiee YeThIpeX CYTOK. Boja mpusHaeTcss HETOKCUYHOM, eCIu
HA B OJIHOM W3 CEpHI OIBITOB HE OTMEUYEHO HApPYIICHUS IOBEICHUS TECT-OOBEKTOB WU
JIOCTOBEPHBIX OTKJIOHEHHH MOKa3zaTejael CMEpPTHOCTH OT KOHTposs. Boma omeHuBaercs Kak
OCTpOTOKCI/I‘-IHaH, €CJIn FH6€HL JKNBOTHBIX HpOI/ICXOI[I/IT B HepBBIC YHachl OIIbITa U HpOIIOH)KaeTCH
npu pasBeneHusx cspimie 1:10. B apyrux ciaywasx ykasbplBaeTcs, IpU KakKUX pa3BEICHUSIX U

JJIMTCIIBHOCTH OIIBITOB OTMEYAKOTCA TOKCUYCCKUE 3(1)(1)GKTI>I.

Padora Ne 27. OnpenesieHue TOKCHYHOCTH BOABI IIPU NOMOIIH Ja(HUIH

Hesb: HAYyIUTHCS ONPEAETATH TOKCHYHOCTD BOJIBI TIPU TIOMOIIH Ja(HHIA.

3agaun:

— O3HAKOMUTBCS € MUKPOOHOJIOTMYECKUM METOJIOM ONPENEICHUS] TOKCHYHOCTH BOJBI C
MOMOIIBIO Aa(HHIA;

— OLIEHUTh TOKCUYHOCTh BOZIOEMA.

HoBble MOHATHSA: TECT-O0BEKT
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Oo6opynoBanue: GpuIbTpOBaIbHAS OyMara

Tecm-o6vexkm (test organism) - OpraHWU3M, HCIIOJIB3YEMBIM MPHU OLEHKE TOKCHYHOCTH
XUMHYECKHUX BEIEeCTB, MPUPOAHBIX U CTOYHBIX BOJI, MMOYB, JOHHBIX OTJIOKECHHI, KOPMOB U .
Tect-00bekThl, 0 onpeaeneauto JI.IT.bparunckoro - ";naTuuku"; CUrHaNBHON MH(POPMALUU O
TOKCUYHOCTH CPEJIbl U 3aMEHUTENN CIOXKHBIX XUMUYECKUX aHAJIU30B, MI03BOJISIOLINE ONIEPATUBHO
KOHCTAaTUPOBaTh (aKT TOKCHYHOCTH (SIIOBHTOCTH, BPEIHOCTH) BOAHOM cpeanl (";ma"; wmm
";HeT";), HE3aBUCUMO OT TOTr0, OOYCIIOBJIEHA JIM OHA HAJIMYHEM OJHOTO TOYHO OMPEIEISIEMOro
AQHAINTUYECKU BELIECTBA MM LEJIOr0 KOMILJIEKCA aHAJIUTUUYECKU HE OIPENEISEMBIX BEILIECTB,
Kakol OOBIYHO MPEACTaBISAIOT COOOM CTOUHBIE BOABI. TeCT-OOBEKTHI C M3BECTHOW CTENEHBIO
npUOIKEHUS JAlOT KOJIMYECTBEHHYIO OLIEHKY YPOBHSI TOKCUYHOCTH 3arpsi3HEHUS BOJHOU CpeIbl
- CTOYHBIX, COPOCHBIX, TUPKYJISIIUOHHBIX U IPUPOTHBIX BO/I.

Obvexm uccredosanus: JlapHU MOXKHO TMOHMAaTh B CaMbIX PAa3IMYHBIX BOJOEMax
(mpynax, o3epax u Jp.), HO JIy4llle KyIIUTh UX B 300Marasufe. JJadHuu Mo3BOJSIOT ONpPECTUTh
TOKCUYHOCTh KaK CTOUHBIX, TaK U IPUPOAHBIX BOJI.

[Tpo6a BoabI OlIeHMBAETCsl KAk TOKCHYHAsA, ecliu 3a 24 4 ombiTa B Hell rubHeT O6omnee S50
% nadHuil MO CpaBHEHUIO C KOHTPOJBHOM MpoOoi Boabl. [Ipu MeHbIIEH cMepTHOCTH BOJA
cuuraercs crnaborokcuyHod. Ha ocHoBe cucremMaruueckoro otOopa JadHUA  MOMKHO
OCYUIECTBIIATH IKOJIOTUYECKUN MOHUTOPHUHT.

Xon padoTsI:

1. Bony ans ananusa Ha TOKCHUYHOCTh B O00OBbEMe, HE MpEBbIIIAIOMEM | 7, B3SITh U3
KaKoro-mmbo MCTOYHMKA He Oosee, yeM 3a 6 4 10 Hayalla OINbITa U XPaHUTh MPH TEMIIEPaType
+4 °C.

2. Bony mpodunsTpoBath uepe3 GUIbTPOBAIbHYIO Oymary. B kadecTBe KOHTPOJIBHOM
BOJIbI, HE COJeprKalleli TOKCHMYHBIX BEIIECTB, MOXHO HCIOJIb30BaTh BOJOMPOBOJHYIO BOAY C
OTCTAaWBaHUEM B TEYEHUE 7 CYTOK.

3. Bo3pMuTe Tpu cocyaa A aHAIU3UPYEMOW BOJBI U TPU cocyda sl KOHTPOJIbHON
npoObl. Harnetite B Hux mo 100 Mi1 ucciemyeMoit 1 KOHTPOIBHOM BOJIBI.

4. B xaxapiii cocyn nomectute mo 10 naduuii, mepeHecss UX CTEKISTHHOU TPyOOUKOi
auaMeTpom 6 — 7 MM.

5. Tlponabromaiite 3a )U3HBIO JadHMIA B IEPBBIC YaChl, a 3aTeM — depe3 24, 48 u 96 u.
Haduuii Bo Bpemsi dKCIIEpUMEHTa He KOpMAT. B Xxoje skcnepuMeHTa BeneTcs HaONroJeHue 3a
MOBeJIeHHEeM o0cob0eil W mojcdeT Norudmux nadHU B TECTOBBIX M KOHTPOJBHBIX MpPOOax.
BrepkuBIIMMH cunTaroTcs AadHUM, KOTOPBIE CBOOOAHO IUIaBAaIOT B BOJE WJIM BCIUIBIBAIOT CO JIHA

cocyza He no3JiHee 15 ¢ mocne ero Jerkoro NoKavYrBaHus.
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6. Haiimute cpennee apudmeTHuecKoe YMCIO BEDKUBIIUX Ja(HUN B KOHTPOJIC H OIBITE.
Jlnst pacdera mpolieHTa ThOenu JadHUA B OMBITE MO OTHOIICHHIO K KOHTPOJIIO HCIIONIB3YHTE
bopmyy:
Xi1-Xo/Xo,

riae X; - cpenHee apuMeTHIeCKOe YUCIIO BBDKUBIINX JaHUA B KOHTpOJIE; X, - cpeaHee
aprupMETUIECKOE YUCIIO BEDKUBIINX JTa(HHI B OTIBITE.

7.CpaBHUTE TOKCUYHOCTb BOJBl PAa3HbIX MPUPOJHBIX M HCKYCCTBEHHBIX HCTOYHUKOB
cBoero paitona. OObSICHUTE TPUINHBI TTOBBIIIICHHONH TOKCHYHOCTH.

KonTpo/ibHBIE BOIPOCHI.

1.Y1o Takoe TecT - 00BEKT?

2.Kakue npenmyiiecta umeeT nadHus, Kak TeCT-00bEKT?

3.Yto Takoe MUKPOOHOIOTUYECKUE METOIBI OIICHKH Ka4eCTBa BOJBI?

Pabora Ne 28. buosioru4eckoe TeCTHpOBaHUE BOABI C IOMOIIBIO NPOPAIIUBAHUS CEMSH

Heab: BbIIBUTH U3 CEpUM MNPUPOJHBIX BOJOEMOB Hambosiee 3arps3HEHHBIE,
HEIPUTOJIHbIE JUIsl UCTIONIB30BAHMSI B CEJILCKOM XO035HCTBE.

3agaun:

—0CBOUTH METO] OMOTECTUPOBAHNUS C TOMOIIBIO TPOPALIUBAHUS CEMSIH;

—3aKpenuTh MpaBuiia 0T0opa mpod

O0opynoBanme: ceMeHa PXKU WM MIICHUIB, yamku [letpu, punbTpoBansHast Oymara

OueHuTh ypoBEHb 3arps3HEHHS BOJIOEMOB MOKHO, MCIOJB3Yys TECT Ha IMpOpacTaHHe
ceMsiH. I1ocKONbKY MHTEHCHBHOCTb IIpOpacTaHusa OyJeT ONpeAesaTbCs KaK HAJIMYMEM BPEIHBIX
npuMecei (TSDKeNbIX METaNIOB U IPYTMX TOKCHUYECKUX BEIECTB), TAK U COAEPIKAHUEM HYKHBIX
U1 pacTeHHi BemiecTB (a3oTa, (ocdopa, Kaaus), TO TaKOe TECTUPOBAHHWE MOXKHO CUHMTATh
IIPEIBAPUTENILHBIM IS BBIIBJICHUSI OCOOEHHO 3arpsi3HEHHBIX BOJOEMOB C IIEJIBIO TOCIEAYIOLIETO
XMMHUYECKOT0 aHAJIN3A.

Xon pa6oTsI:

1. OTobpaTh 00pasiibl BOJbI U3 Pa3HOOOPA3HBIX BOJOEMOB UCCIIEYyEMON TEPPUTOPHUH.

2. B 6 yamek IleTpu ¢ BHyTpEeHHHUX CTOPOH ITOMEIIAIOT BBIPE3AHHBIE 110 Pa3MEPY YAILLIKH
JTHUCTHI GUITBTPOBANIBHOM Oymaru. IIpomapkupoBaTh

3. CMouMTh BEpPXHIOIO M HIKHIOI (QUWIBTPOBAIbHYI0 OymMary BOJOH U3
COOTBETCTBYIOIUX BOJOEMOB BOJOM.

4. IlomecTuTth B Kaxkyto yamky oT 30-50 ceMsiH p>ky WM MIIEHULIBI.

5. Yamku mioTHO 3aKpPhIBAIOT U OCTABJISIOT HA 4-7 qHEN IPU KOMHATHOM TeMIIepaType.
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6. OueHuTs % MPOPOCIINX CEMSH B Ka)KJI0M YalllKe

KoHTpoJibHBIE BONIPOCHI:

1. Kakue s7eMeHTHI )KU3HEHHO HEOOXOANMBI JJIsl Pa3BUTHS paCTECHUIT?

2. Kakue sneMeHTHI SBISIOTCS HanboJiee YacThIMU 3arPS3HUTEISIMHI BOJIBI?
3. Urto Takoe TecT-00BHeKT?

4. Kakoii TecT-00beKT HCTIONB3YyeTCs B 3TON padboTe?

Patora Ne 29. Ouenka coCcTOSIHMS BOJHOI cpelbl O MOBEIEHUIO CYBOEK

Ilenb: HayunThCS AaBaTh OLEHKY COCTOSIHUS BOAHOM CPE/bl IO MOBEACHUIO CYBOEK.

3apaum:

— O3HAKOMUTKCS C OMOJIOTHEH U SKOJIOTHEH CYBOEK;

— O3HAKOMUTBCS U OCBOUTH METOJ OLIEHKH COCTOSIHUSI BOJHOM Cpelbl MO TMOBEACHUIO
CYBOEK

O0opynoBaHmMe: MUKPOCKOM, KyJIbTypa CyBOEK.

HexBaTky kuciaopoja B BOAHOUM Cpe/ie M HAJTUYUE 3arpA3HEHUI MOKHO ONPENEIIUTh 10
MOBEIeHUI0 CyBoeK. OOBIYHO MX YCThHUIIA PACKPBITHI, BUHO, KaK pa0OTaeT peCHUYHBIN ammapaT
U TOHHUT B MX KJIETOUHBIA POT OaKTepHil, KOTOPHIMU OHU NuUTaloTcs. [Ipu HexBaTke KHCIOpoaa
YCThUIIA CKUMAIOTCS, U HAa TOHKOW HOYKKE BMECTO KOJIOKOJIbYMKA BUAEH Mapuk. [losBuics
KHCIIOPOJ B Cpe/ic — CyBOMKa pacKphIBaeT CBOM PECHUYHBIN armapaT ¥ HaYMHAET UM PaboTaTh.
Ho ecnu B ounmaemyro Boay ObLT MPOU3BENEH 3aJMOBBIH BHIOPOC TOKCHUYECKHX BEIIECTB, TO
CYBOWKHM Iyulie u ObICTpee T00r0 XMMHUYECKOr0 aHAIM3aTOpa YKaXyT HA 3TO: OHU HE TOJIBKO
CXKMMAIOTCSl, HO U CBOPAYMBAIOT HOXKKY B NPYXUHKY. OJIHOBPEMEHHO C 3TUM YMEHbILIAETCS
CKOPOCTh ABW)XCHUS HMH(Y30pHUil, a KOJIOBPATKH BTATHBAIOT T'OJOBY U HOTY B Teno. OmacHOCTh
HaJIMIIO.

Xoxa pabdoThI:

1. B3sTh poOBI BOJIBI U3 BOJJOEMOB paiioHa.

2.J106aBUTH BOAY U3 BOJIOEMOB B KYJBTYpPY CYyBOCK.

3.IIpoBectu HabMIOIEHUE 32 TIOBEICHUEM CYBOCK.

4.01eHUTh KaueCTBO BOJIBI.

KonTpo/ibHbBIE BOPOCHI:

1. OxapakTepusynTe CyBOCK, KaK TeCT - 00BEKT?

2. [ToueMy cyBoIKH OBICTPO pearupyroT Ha U3SMEHEHHE CPEIbI?

3. Uto Takoe buoTecTrpoBaHUE?

4. Kakoii TecT — 00BEKT UCIIOIB3YETCSl B 3TOM HCCIICIOBAHUN?
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Padora Ne 30.0ueHka coOCTOSIHUSI BOJOEMA € NIOMOIIBIO HH(pY30pHii

IleJsib: OLIEHUTH KAYECTBO BOJIbI C TOMOIIBIO HH(DY30pHii

3agaun:

— O3HAKOMUTBCS C METOIUKON OMOTECTHPOBAHUS;

— OCBOHUTBH OMOTECT ¢ HH(PY30pHUAMH.

MeTtoa oCHOBaH Ha U3y4YeHHE BO3PACTaHUs YMCICHHOCTH TECT - 00BEKTa

Tecm-obvekm — TPOCTEHIINH OpraHu3M UHQPY30pHi. DTOT OpPraHU3M SIBIISETCS
HanboJee MOMyJSIPHBIM M HCIIOJIB3yEMbIM B OMOTECTHPOBAHHH.

Xon pa6oTsI:

1. BHecTu KynbTypy HH(Y30puii B Hccienyemyto npoOy u stanoH. [Ipoba BeimonaHseTCs
B TPEX IOBTOPHOCTSIX.

DTaJOHOM CITY>KUT BOJIa U3 SKOJIOTMYECKU YHCTOT0 BOJloEMa

2. [loacuntarh KOMMYECTBO MHPY30pHI B Kaxaou mpobe. MicxomHoe KOJIMIecTBO TECT-
00beKTa He MeHee 15 mTyk.

3. IlpoBectu noacuet uHdy3o0puii yepe3 72 yaca

4. OnpenenuTh CPeAHEE YUCTIO0 UH(PY30PHUIA:

n =n;+n,+ns/3

nl, n2, n3- yucno undysopuii B 1,2,3 MOBTOPHOCTAX

5. Onpenenuth KO3PHUITUESHT TOKCUIHOCTH:

KTOKC=(nl/lCX*X3TaJI)/nH0JI

Xyran - YBEIIMYCHHE YUCIIa HHPY30pUi B ITAJIOHHOH pobe

Nycx - HAYATBHOE YUCIIO HHPY30PHi

Nyon - KOHEYHOE YUCIIO HH(DY30pHi

Kioke - KOOQOUITUEHT TOKCHIHOCTH

5.Cnenatb BBIBO/IBI O COCTOSIHUM BOJIOEMA

KoHTpoJbHBIE BONIPOCHI:

1. Oxapakrepusyiite HH(PY30pHii, KaK TECT - OOBEKT?

2. Iloyemy uH(py30puu OBICTPO pearupyroT Ha U3MEHEHHUE CPebl?
3. Yro Takoe 6uorectupoBanue?

4. Kakoii TecT — 00BEKT UCIIOIB3YETCSI B 9TOM HCCIICIOBAHUN?
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4.1. bakTepuaabHbIil aHAJIU3 BOJbI IPECHOBOIHOI0 BOA0EMA

Hapsiny ¢ XuMuUYecKUMH 3JI€MEHTaMH B  BOJE  COAEPKATbCs  pa3jiMuHbIC
MHUKPOOPTaHU3Mbl U OaKTEpUU, MOITOMY, OAKMEPUONOUYECKUTI AHATU3 600bl HY)KHO CUUTATh
HEOTHEMJIEMOMN YaCThIO MCCIIEIOBaHMS BOJbL. Y MHOTHUX BO3HHMKAET BOIPOC, OTKYy/Aa ke OepyTcs
MUKPOOPTaHU3MEI B OaKTEepHH B BOjE?

B mio6oii Boge ecTh XKU3Hb, MPEICTABICHHAs PAa3IMYHBIMH MHUKPOOpPTaHU3MaMH H
Oakrepusimu. Kak TOKa3bIBaeT MUKPOOUONOUYECKUTI AHAIU3 600bl, HAPSATY C Oe30MacHBIMHU
OpraHu3MaMH B BOJE MOTYT COAEpKaThCsl M MaTOT€HHbIE, CIIOCOOHBIE OKa3aTh Bpea 3A0POBBIO.
Hanuuwe MwuKpoopraHu3MoB U OakTepuii B THUTHEBOM BOJE TOJA3EMHBIX HCTOYHHUKOB
BOJIOCHAOKEHUsST (BOJOIPOBOJ, CKBAXXMHA, KOJOJACL, POAHUK) OOBSACHICTCS JBUKCHUEM
KUJKOCTHU 0 TpyDOaM, ee KOHTAKTOM C BO3JyXOM M HAPYIIEHUEM CAaHUTAPHOTO PEKHMa B MECTaX
BOJI03a00pa.

MHorounciaeHHble HCCIEAOBaHUA B 00JIacTH OaKTEPHOJIOTHYECKOTO aHATHM3a BOJIBI
MOJITBEPXKJIAIOT TO, YTO CTENEHb 3arpsS3HEHHOCTH BOJABI MHUKPOOpPraHM3MamMu U OaKTepUsIMU
3aBUCUT OT TMPOUCXOXKIACHUS M XapaKTepa HMCTOYHUKA. 3arps3HEHHOCTb MOBEPXHOCTHBIX
UCTOYHUKOB (BOJOXpaHWIHUIIE, peKa, 03epO, MOpPE) 3aBUCUT OT CTOYHBIX M JIOXKIEBBIX BOJ,
JESITEIIbHOCTH )KUBOTHBIX U YEJIOBEKA.

CBOEBpEeMEHHO TPOBEACHHBI MUKPOOMOIOTUYECKUN aHaIW3 BOBI, BKIIOYAIOIINN
HIMPOKUH MepeueHb TUAPOOHOIOTUYECKUX U MUKPOOMOIIOTUYECKUX TOKa3aTesel, colep kaiuit
WHINKATOPHBIE MHUKPOOPTAHU3MBI M TPSIMOE OMpEIEICHHe MAaTOTCHHBIX OaKTepuii, BUPYCOB,
Mapa3uTapHbIX NPOCTEHIINX U F€JIbMUHTOB, IO3BOJIUT MOHATh, KAKYIO BOJY MBI IIbEM, U KaK OHa
OyIuT BIMATH HA 3[J0POBbE HAIIE U HAIINX OJU3KHX.

Pe3ynpTatel MpOBEACHHOTO OaKTEPUOIOTUYECKOTO aHajdn3a BOJBIMOTYT CIYXXHTb
OCHOBoOMoJaraomneil nadpopmanueid mMpu BbIOOPE CHCTEMBbI OYMCTKU BOJbI, KOTOpas MO3BOJUT
Bam u Bameii cembe ucronb3oBaTh BOAy TpeOyeMoOro KadecTBa, MaKCHMAlIbHO MOBBICHB €€
0J1IarOTBOPHOE BIMSHHUE HA OPTaHK3M YeJIOBEKa.

MukpoOnosornyeckuii aHaaIu3 BOJbI MPOBOJAT C LENbIO ONPENEICHUs COIEPKAHUS B
Bojie OakTepwii, UX BHAOB W YHCIECHHOCTH. B Xoje aHanmm3a BOJBI ONPEACTSIOTCS 3HAYCHUS
CIEAYIOIINX MOKA3aTeIe:

- 001116 MUKPOOHOE YHCIIO;

- o6mme konmudopMHbIe OaKTEpHH,

- TEPMOTOJIEPAHTHBIE KOTU(POPMHBIE OaKTepUH;
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- (beKabHBIE CTPENTOKOKKH;
- konudarwy;
- CIIOPBI KJIOCTPUJIN;

- [IUCTHI JIAMOJIHIA.

PaGora Ne 31. Onpenesienue MUKPOOHOI0 YK CJIa BOAbI

Hean: Hayuutbces onpenensiTh MUKPOOHOE YUCIIO BOBI

3amaun:

- 03HAaKOMUTKCS C TIOKa3aTelleM - MUKPOOHOE YKCII0 BOJBI;

- HayYUThCS TOTOBUTH MHUTATENILHYIO Cpely (arap-arap) U MpoBOAMUTH MOCEB OAKTEPUIA;

- OCBOUTH METOJI TIOCEeBa OAKTEPHI HA MUTATEIBHYIO CPEY;

- cpopMyITHpPOBAThH BBIBOJBI [0 pE3yJIbTaTaM aHAJIN3A.

Oo6opynoBanme: cocyn mis cOopa Boawl, wamku IleTpu, murarenbHas cpena (arap-
arap).

HoBble NOHATHSA: THTATENIFHAS Cpela, MUKPOOHOE YHCIIO BOJIBI

MukpoOHOE YnCII0 BOJIBI — 00IIee YHCIIO cCanpoPUTHBIX OaKTEPHi

Xon pa6oTsI:

1. IlpuroroBnenue nurarenbHoi cpeabl. Cyxylo cCMeCh BblAEpkaTh |5 MHHYT B BOJE,
3ateM crepuamsyior 15 munyT npu 121°C. B mpouecce mepeMelnBanms cpea pacTBOPSIETCS 1
MepeMeIInBaeTCs

2. IIpoObl, B3ATHIE B YCJIOBHUAX CTEPUIBHOCTH, B30ANTHIBAIOT M JENAIOT TOCEBBI
HeOonpM  KommuecTBOM Boabl (0,1 - 1,0 mm) B vamkwm Iletpu, kyma mo0aBisSIFOT
pacIuiaBJIeHHYIO TUTaTeNbHY0 cpeny (13 mut arapa).

3. [IpoHyMepoBaHHBIEC YALIKK C 3aCTHIBIICH MUTATEIBHON CPENON CTaBSIT BBEPX JHOM B
TepMocTaT npu temmneparype +37°C.

4. Yepe3 24 uyaca ¢ NOMOUIbIO JYNbl W CIEHUAIBLHOTO pas3rpadIeHHOro CTeKIa
MOJICYUMTHIBAIOT YMCJIO BBIPOCIIMX KOJOHMM. Pe3ynbTaThl BBIPaXKAIOTCS YUCIOM KOJIOHUH
MHKPOOOB B | MJT BOJIBI.

5. Ouenutsb nomyuenHsle pe3ynprarsl: [1JIK - He Gonee 100 konoHuit B 1 M.

KonTpoabHbIe BONPOCHI:

1. Yto Takoe MUKPOOHOE YHCIIO BOJBI?

2. [Touemy KOJTOHUM OTJIMYAOTCS MO LBETY?

3. B kakux mpo6ax MUKpOOHOE YUCIIO HAHOOJIbIIee U ToUYeMy?

B mporecce BeIoMHEHHS JaHHOM pabOThI ydauecs:
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Padora Ne 32 . OnpenesieHue KOJIM - HHAECKCA U KOJHM — TUTPA

Heab: HAyuYnuTHCA OMpENENsATh MoKazaTenu (EeKaIbHOTO 3arps3HeHUs (KOJIU- MHACKCA U
KOJIU- TUTPA)

3apaum:

- 03HAaKOMUTKCS C MOKa3aTeNeM KOJIU-UHAEeKCa U KOIH-TUTPa

- HAYYUTHCS TOTOBUTH NMUTATEIBHYIO Cpefy (arap-arap) U MpOBOJIUTH MTOCEB OAKTEPHUi;

- OCBOUTbH METOJI MOceBa OAKTEpHil HA MUTATEIBHYIO CPEY;

- chopmynrpoBaThH BBIBOBI IO PE3yJIbTaTaM aHAU3A.

Oo6opynoBanme: cocyn ans cobopa Boawl, yamku [lerpu, murarenpHas cpena (arap-
arap).

HoBble noHsATHSA: TUTAaTENbHAS CPe/ia, KOJIU- UHIEKC U KOJIH- TUTP

Konu-uHaekce - Koau4ecTBO KUIIEUHbBIX MaIoyeK B 1 J1 Boabl. KOMU-TUTP - HAMMEHBIIHI
00BEM BOJIBI, B KOTOPOM MOXHO OOHAPYKUTh OJJHY KHILIEYHYIO MATOYKY.

Xon pa6oTsI:

1. [TpUroTOBUTH MUTATENBHYIO CPEY DHIO.

2. Jlns ompeneneHusi KOIU-MHACKCA HCIONB3YIOT METOA MeMOpaHHbIX (GuiabTpoB. C
MOMOIIBIO  CIIEIIUAIBHOTO HAcoca WCCISAYEeMYy0 BOJY IPOKAYMBAIOT Yepe3 CTCPUIBHBIN
mMeMOpaHHbIi puasTp Ne 3.

3. @unbTp HAKJIAABIBAIOT HA Cpely DHO0, pa3nuTyro Buamiku [letpu

4. IToceBbl MOMEMIAIOT B TEpMOCTAT IpH Temrieparype +37°C.

5. Uepe3 18-24 yaca Ha Oenoil MOBEpXHOCTH (HUIbTpa 0Opa3yrOTCS SIPKO-KPACHBIC C
OpOH30BBIM 0JIECKOM KOJIOHUH.

6. [ToicunTHIBaIOT KOJOHUU OAKTEpU, a 3aT€M MEPECUNTHIBAIOT Ha 1 1.

7. Ans Beraucaenus konu- Tutpa 1000 Hy)KHO pa3AenuTh Ha YUCIIO, BhIpaXKaroIlee KOJIu-
UHJICKC.

8. Onennrte momydeHHbie pe3ynbrathl. [1JIK: xomm- wHIEKe - Ha Oonee 3, KOJU- TUTP -
He 6omee 300 .

KoHTpoabHbIEe BOPOCHI:

1. Yto Takoe 6aKTEpUOIIOTUYECKUI aHAIN3 BOIBI?

2. YTo Takoe KOJIU-TUTP, KOJIU-UHAECKC?

3. I'ie HaxoAAT NpUMEHEHNS JaHHbIE TTOKa3aTenn?
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Padora Ne 33. MeToa oneHKH coCcTOsIHUS BooeMa B nmpoekte RiverWatch

Leab: HayuYnTHCS AaBaTh OIIEHKY KauecTBa BOJbI C MOMOIILI0 MeToauku River Watch

3agaun:

- OCBOUTH METOJI OMOMHIUKAINH 110 TTpoekTy River Watch;

- OIIEHUTDH Ka4eCTBO BOIBI C IOMOIIBIO MeTOAUKN River Watch;

- pa3BUTh TBOPUECKHE M HCCIENOBATENICKHE YMEHHUS M HABBIKH, CIIOCOOHOCTH JIeNaTh
000CHOBaHHBIE BBIBOJIBI TI0 PE3yJIbTaTaM H3yUeHUS MaTepuaa.

Oo6opyaoBanue: cayok st cOOpa BOJHBIX OECIIO3BOHOYHBIX, OIIEHOYHBIC TAOIHIIBI.

HoBble noHsTHSI: OMOWHIUKAITUS, MAKPO300OCHTOC

buounouxayus - OlEHKA COCTOSIHHSI OKpY’Kalomleid Cpeapl MO pPeakiHsM >KHUBOTO
OpraHmsma.

3006enmoc — (OT Tped. zoon - KMBOTHOe W benthos - riyOuHa), noHHas (QayHa,
YKUBOTHBIN OCHTOC, COBOKYITHOCTb KUBOTHBIX, OOMTAIOIINX HA THE BOJOEMOB.

MeTton Takke OCHOBaH Ha Pa3IUYHON 4yBCTBUTEIBHOCTH OPTaHU3MOB K KQ4€CTBY BOJIBI.
B sToM meTozae BoJia B 3aBUCUMOCTH OT KauyeCTBa JIEJIUTCS HAa 5 KaTeropui: OTJIMYHOE, XOPOILIEe,
HOpMaJIbHOE, IJIOX0€, OYCHB TUI0X0e. MEeTOoT 0YeHb IIPOCT W BIOJHE MpUMEHUM B LleHTpaibHOM
peruone Poccun, HO TOUHOCTH €T0 HEBBICOKASI.

Xon pa6oTsI:

1. Oxomo Gepera BojgoeMa C MOMOIIBIO Cayka MU OAaHKU C MEJIKUMH OTBEPCTUSMU
BBLUIOBHUTH O€CIIO3BOHOYHBIX )KUBOTHBIX.

2. BeutoBIIeHHBIC OPTaHU3MBI IOMECTHUTH B YAIIKY C OCJIBIM JHOM.

3. BeUIOBIEHHBIX JKUBOTHBIX, CPABHUTH C U300paKEHUSIMU OECITO3BOHOYHBIX KUBOTHBIX
Ha OTpEAETUTENbHBIX KapTOUKax

4. YCTaHOBWTH, NPHUCYTCTBYIOT U B «Ipo0e» TMOKa3aTeNbHBIE s WHIUKAINH
OpPTaHHU3MBI.

5. Ouenure cocTostHue BojgoeMa (Tadymia 19)

IIpumeyanue:

B pabore mocTtaTOYHO HCHOJIB30BATh KAapTOYKU C H300pakKeHHEM OecrO3BOHOYHBIX

KHUBOTHBIX.
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Taomuma 19.

Ornpeenennsi COCTOSTHUS MMPECHOTO BojoeMa B ipoekte River Watch

KauecTBO BOabI Oprasnusmbl

OtnnuHoe JIMuMHKa TOJAEHKH IUIOCKas, JIMYMHKA TOACHKH HOpHasl,
JUYMHKA BECHSHKH, JIMYMHKA pydYelHUKA B JIOMUKE, JINYMHKA
Pa3HOKPBUION CTPEKO3bl, OOKOMIAB (IIPECHOBOAHAS KPEBET-
Ka), JUYMHKA MOJCHKHU IUIaBaroIiasi, rpeOask TOYSUHBIH, JTu-
YMHKA BUCJIIOKPBUIKH, BOJHBIE OPIOXOHOTHE MOJUTIOCKH

Xoporee JIlnurHka pyderHUMKa B JOMUKE, JIMYMHKA Pa3HOKPBLION
CTPEKO3bl, OOKOIMIaB (MPECHOBOAHAS KpPEBETKA), JIMYMHKA
NOJCHKH IUIaBaroliasi, BOASHONW OCIIUK, IpeOIiK TOYEUHBIH,
JUYMHKA BHUCJIOKPBUIKH, BOJHBIE OpPIOXOHOTME MOJUIIOCKH,
JMYMHKA KOMapa-3BOHIIA, SHXMUTpeW OeroBaThli, JIMYMHKA
MYXHU-XKYypUaIKu («KpPBICKa»)

Hopmanbenoe JlnumHKka MOJEHKM TUTaBarolasi, BOJSHON OCIHK, TPeOIIsiK
TOYCYHBIN, JIMYMHKA BHUCIOKPBUIKH, BOJHBIC OpPIOXOHOTHE
MOJUTIOCKH, JIMYMHKA KOMapa-3BOHIIA, YHXUTpPEH OEIOBaTHIH,
JUYHUHKA MyXH-KYPUAIKU («KPBICKa»)

IInoxoe JlnumHka KoMmapa-3BOHIIA, SHXUTPEH OeoBaThIN, JUYMHKA
MYXU-KYPUATIKHU («KPBICKa)

OueHb mI0X0€ Her xuBBIX OpraHu3mMoB

B pabotre nocTaTOYHO HCMOIB30BATh KApPTOYKA C HM300paKEHHEM OECIO3BOHOYHBIX
KUBOTHBIX.

KoHTposbHbIE BONIPOCHI:

1. Kakue rpymnmsl OpraHu3MOB HUCTIOIB3YIOTCS ISl OIEHKH KauyecTBa BOJOEMa B TPOCKTE
River Watch?

2. Kakue opranu3mbl OTHOCSTCS K MaKpo3000eHTOCy?

3. Kakue BubI ObUIM BaMU BCTpPEUEHBI IIPU U3YYCHUU BOJIOEMOB?

4. OTar4aroTces M BOJOEMEI 110 COCTaBy Makpo3oobeHToca?

4.2. CaHuTapHBIH AHAJU3 BOJBI 110 OKA3ATEJII0 CANIPOOHOCTH

IToka3zarenn CaHpO6HOCTI/I (Opl"aHI/I‘IeCKOl"O 3anH3HeHI/I$I) BXOAHUT B KOMIIICKC
I‘I/IIIpOGI/IOJIOFI/I‘-IGCKI/IX IoKa3aTesei AJId OIIPECACIICHUS KAa4YCeCTBa BOAbI, CAHUTAPHOI'O COCTOSHUA
BOOHBIX JKOJOIMYCCKHUX CHCTCM W UX U3MCHCHUA B PEC3YJIbTATC 3arpA3HCHUA. OTO0T KOMIIJIICKC,

KpoMe canmpoOHOCTH, BKJIFOYAET MOKa3aTen OMopa3sHo0O0pas3rs, MUKPOOHOIOTUYECKOTO COCTaBa,
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DPOAYKTUBHOCTU U TOKCHYHOCTH. CaHp06HOCTI> MO3BOJIACT CYAUTH O CTCIICHHU 3arpsA3SHCHUA BOI
OpraHU4Y€CKUMHA OT6pOC&MI/I, MMOCTYHNAarImMMMHU C KaHAJIU3allMOHHBIMHA U CTOYHBIMU BOJaMH. Omna
OIpeaACIICTCS METOAOM 6I/IOI/IH,Z[I/IK8.I_II/II/I — 10 HaJIWYUK BOJAHBIX OPraHU3MOB, CIIOCOOHBIX
Pa3BUBATHCA MMPU OMPCACICHHOM COACPIKAHUU B BOAC OPTaHUYCCKUX BCUICCTB U MPOAYKTOB HX

pacnaia. DKOJIOTHYeCKHe TPYIIIBI IpeIcTaBiIcHbl B Tabmuie 20.

Patora Ne 34. Onpenesnenne canpoOHOCTH Bo0OeMa
MO NOMYJIAMAM MPECHOBOAHBIX MOJLTHCKOB

Heab: onpeneuTs canpoOHOCTH BOIOEMA IO TOIMYJISIASIM ITPECHOBOHBIX MOJITIOCKOB.

3amaun:

— OCBOMTh METOJl OIICHKM 3arps3HEHUs BOJOEMa IO TOMYJISIUAM TPECHOBOIHBIX
MOJIJIFOCKOB;

— OIICHUTb YPOBEHbB 3arpsS3HEHUS BOJOEMaA IO MOMYJISIUSAM MOJUTIOCKOB;

— O3HAKOMHUTBHCA C HOBBIMH INTOHATHAMMU CaHp06HOCTI).

Taomuma 20 .
DKOJIOrH4YeCcKHe TPYIIbl BOJAHBIX OPraHU3MOB
JKoJ0ru4ecKas rpynmna OpraHu3mMoB Hamn6oJ1ee 0J1aronpusiTHbie YCJI0BUSA
NPOKUBAHUS

1. ITonucanpoOs! (cepHbIe OAKTEPHH, Hawubonee 3arpsi3HEHHBIE BOJIOEMBI,
OecLBETHBIE K'Y TUKOBbIE, HU3IINE TPHOBI, cojiepxaie OOJbIIOe  KOJMYECTBO  JIETKO
uHpy30pun) pasyararoluxcsi OpPraHWYeCKHX BEIIECTB U
IPOAYKTOB MX pacnaia. B Takux BogoeMax

npeobaanaroT THUJIOCTHBIE HPOLIECCHI,

COJIEpP’)KaHUE KHUCIOPOAA B BOJE HHMYTOXKHO.
Yucno  Oakrepuil  u3MepseTcs  MHOTUMHU
COTHSIMHU ThICSY M MMJUIMOHAMH B 1 M1

2. a-mMe3ocanpoOsI (bakTepuu, HU3MIHE TpUOKI, | BogoeMsbl, OiM3KHe MO CTENEHH 3arps3HEHUs K
CHHE-3€JICHBIC U TMaTOMOBBIE BOJAOPOCIIH, BOJIaM TOJHCANpOOHO# 30HBL. OpraHHYEcKue
MpocTeHIIme) BEIIECTBA COCTOSIT W3 MPOIYKTOB TITyOOKOTO
pacmaga OEJKOBBIX BEMIECTB. [ HHJIOCTHBIC
MpOIeCChl TPOTEKAIOT B CHJIBHO/ CTETCHH,
BOCCTAaHOBUTCJIBHBIC IMPOLCCChHI Hpeo6naz[a10T
HaJl OKUCIIUTENbHBIMU. KonruecTBo OakTepuii B
1 MJT BOJIBI ICUUCIISICTCSI COTHSIMU THICSIY

3. p-me30canpoOsl (CHHE-3€/IEHbIE, Bonoembl cpenHero 3arpsi3HEHUs, B KOTOPBIX
JTMaTOMOBBIE U 3€JIEHBIE BOJIOPOCIIH, coJiepKaHNe OPTaHNYECKUX BEIIECTB HEBEIIMKO,
UH(QY30pHH, KOJOBPATKH, PAKOOOPA3HbIE, U UX pacmaj  J0XOAUT A0  IOJHOH
PBIOBI) MuHepanu3zauud. OKHUCIUTENbHBIE TPOLECCHI

npeo0ianaloT, W BOJAa YXKE HE 3arHUBaeT.
CrocoOHOCTh BOJOEMOB K CAMOOYMILEHHIO
JOBOJIBHO 3HauMTenbHa. Yuciao Oakrepuit B 1
MJI BOJIBI U3MEPSAETCS 1ECATKAMU ThICSIY
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4. OnurocanpoOs (popa u payna Becbma
Pa3HOOOpa3HBI: MPE0OIIaIal0T 3EICHBIC
BOJIOPOCIIH, IHATOMOBBIC, TIEPHINHEH,
KOJIOBPATKH, TyOKH, pakKoOOpa3HbIe, PhIObI)

[IpakTruecku  4YWCTBIE, TPHUTOAHBIC  JUIS
BOJIOCHAOKEHHE BOJIOEMBI, HE 3arps3HsIEMbIC
cTouHbiMU Bojamu. [Iporecc MuHepanu3anuu
OpTraHUYECKUX BEILECTB B BOJAX
OJIUTOCANTPOOHOU 30HBI ITOJIHOCTBIO
3akonumnca. Copepxkanue  OakTepuid  He
npesbimaet 1000 B 1 mut Boabl

OobopynoBanue: cauok

HoBble noHATHSA: CaHp06HOCTI)

HpeCHOBOIIHBIG MOJUTFOCKHU OYCHBb YYBCTBHUTCJIbHBI K COACPIKAHUIO B BOJAC OPraHUYICCKUX

BCIICCTB U KUCIIOPOJ4, MMO3TOMY HOJII/ICEIHpO6OB cpea MOJUIFOCKOB HET. B menee CaHp06HbIX

BojoemMax (@, P - Me30canmpoOHBIX M OJIMTOCANPOOHBIX) OHH HAPSIAY C MHUKPOOPraHU3MaMH H

BBICHIMMH BOAOPOCISAMU UT'PAarOT OCHOBHYIO POJIb B CaMOOYMCTHUTEILHOM CITOCOOHOCTHU BOOHBIX

sKocucteM (puc. 4)

Xoxa padoThI:

1.C MMOMOIIBIO BOAHOI'O CaYKa MPOBCAUTC OTJIOB MOJUIFOCKOB, O6I/ITaIOH_II/IX B BOJOCMC.

2. BBINOTHUTE HKOJIOTUYECKUH aHadu3 TMOJIYYEHHBIX pPE3yJbTaTOB U YCTAaHOBHTE

IMPUYIUHBI U UCTOYHUKH 3arpsA3SHCHU.

3. Bcex BBUIOBJIEHHBIX MOJUTIOCKOB HICHTH()HUIIMPYITE TIO BHIaM U BEpHUTE OOpaTHO B

BOZY.

4. TTocne I/I,Z[CHTI/IQ)I/IK&HI/II/I MOJUTFOCKOB OIIPCACIINTEC CaHpO6HOCTB.

5. OxapakTepu3ynTe FKOJIOTHIECKYI0 0OCTAaHOBKY B BOJOEME C ITOMOIIBIO TaOJIUIIHI.

6. YcTaHOBUTE UCTOYHUKY U MIPUYUHBI 3aTPSA3HEHUN

KoHTpoabHbIE BONPOCHI:

1. Yro Takoe canpoOHOCTH?

2. Ha xakne rpyHtIibl ACJIATCA BOOJOCMBI IO IMOKA3aTCIISIM CaHpO6HOCTI/I?

3. [lepeunciure  0COOEHHOCTH

HCIIOJIB3YIOTCA B UX OIIPCACIICHNH.

BHCIIHETO CTPOCHUA MOJIJIFOCKOB, KOTOPEBIC

4. Kakue npuyuHbI BIUSIOT Ha 3arpsI3HEHUS BOLOEMOB?
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Puc. 4. [IpecHoBOAHBIE MOJLIIOCKH — OHOMHAMKATOPBI YHCTOTHI BOI0€MOB
1. PoroBas mapoBka.
2. [IpynoBuK OOBIKHOBEHHBIH.
3. IIpy10BUK YIIKOBBIM.
4. ®u3a koyeBasl.
5. IlpynoBUK SIALIEBUTHBIN.
6. JIy>xanka HacTosas.
7 JIyxaHka mosiocaras.
8. BuTuHUS 1IymanbieBas.
9 a, 6. 'opomuHa.
10 a, 6. Katymika oObIKHOBEHHaAS.
11 a, 6. Karymika xuieBasi.
12 a, 6. [lepnoBwuia B3ayTasi.
13. TlepiioBua xKUBOMKCIEB.
14. be33yOka yTuHas.

15. Karymika 3aBurad. 16. Katymka riagkas.

PaGora Ne35.0npenesienue canpoOHOCTH BO0eMA 10 MOMYJISLUA BOXOPOCJIEil.

Hean: Onpenenuts carpoOHOCTH BOJAOEMA 10 TTOMYJISIIMA BOJIOPOCIICH.

3agauu:

— OCBOHUTH METOJI OLICHKH CalpOOHOCTH BOJI0EMa I10 MOMYJISILIUK BOJOPOCIIEH;

— IIPOBECTU OLIEHKY CTENEHH CallpOOHOCTH BOJIOEMA;

— 3aKpENUTh YMEHHUS M0JIb30BATHCS ONPEICIUTEIIMMY;

— 03HAKOMUTH C HOBBIMH MOHATHSIMH B KOJIOTHH.

OO6opynoBaHme: MUNETKA UM CTEKIISTHHAS TPyOOUKa, onpeaenuTenu Bogopociueit, 40%-
HBIA pacTBOp GopMasrHa, OWHOKYJISIP, MUKPOCKOII.

HoBble moHsITHSI: canmpoOHOCTH BOJIOEMA, IMOJHMCAMPOOHAs 30HA, a-Me30canpoOHas
30Ha, p-Me30canpoOHasi 30HA, OJUrocamnpoOHas 30Ha, IBTpodUKalUd, NepU(PUTOH, TITAHKTOH,
(UTOIUIaHKTOH, OEHTOC, TUCTOrpaMMa

buonnaukanus 3arps3HeHUsT BOAbBI MO BOJOPOCISIM NPUMEHSIETCA ¢ Hayaiga XX B.
Pa3paborana crenumanbHas IIKajia, MO3BOJIAIOIIAS O COCTaBy BoJoOpociied (puc.5) OLEHUTh
CTENeHb OPraHUYECKOTr0 3arpsi3HEHUs U canpoOHOCTh BOJOEMA.

B monucanpoGHON 30HE Bomoema, BONM3M cOpoca CTOYHBIX BOJ, MpeobIamarT

Oaktepuu. 3/1€Ch MPOMCXOTUT pacIleIUIeHue OEJIKOB M YTJIEBOJOB B OTCYTCTBHM CBOOOJHOTO
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Kkuciopona. Bomopocnein B 3TOM 30HE MaJl0 MO YHCIY BHJIOB, HO OHM €CTb, M 4YacCTO
MHOTOYHUCJICHHBI (HAIpUMeEp, XJI0peia).

B me3ocanpoOHOI 30HE HET HEpas3lnoKUBLIMXCS OEJKOB, MPOUCXOAUT MUHEpAIU3aLUs
OpPraHMYECKHUX BEIIECTB, €CTh CEPOBOAOPOJ, IUOKCHJ YIJepoJa M KHUCIOPOJ, BBIACISEMBIN
BoIopocisiMU. B a-me3ocanpoOHOi 30He ecTh aMMHAK U aMUHOCOEIMHEHHUS, B p-Me30canpoOHOi
30HE, KpOME aMMHaKa, €CTh IMPOMYKThl €r0 OKUCIEHUS — a30THAsl M a30TUCTas KUCIOThI, MHOTO
Kucinoposaa. BugoBoe paznoobpasue Bojgopociel B 06enx 30Hax OOJbIIOE, B a-Me30CarpoOHOM
30HE YUCIECHHOCTh BOIOPOCIEi MOXKET OBIThH BBIIIE, YEM B P-ME30CAIIPOOHOIA.

B omurocanpoOHO#l 30HE IMOKCHIA YyTiepoja Majo, PAaCTBOPEHHBIX OPraHHMYECKUX
BEIIIECTB NPAKTUYECKHU HET, KMCIopoAa MHOro. Bogopocnu pa3HOOOpa3Hbl, HO YUCIEHHOCTh MX
HEBEJUKA.

B ecrecTBeHHBIX BOJO€Max MPOUCXOAUT HAKOIUIEHHE OPraHMYECKOTO BEIIECTBA -
3BTpO(UKaLMs, BCIEACTBUE YEero MpeodiafjaloT p-me3ocanpoOHble Bojopociu. B Bomoeme
BOJIOPOCIIH TOCEISAIOTCS B TPEX MECTOOOMTAHUSX: B TOJIIE BOABI (IJIAHKTOH), HA JHE BOAOEMa
(OenTOoC), Ha TOBEPXHOCTH TOTPYXKEHHBIX B BOAy mpenMeroB (mepucduton). Pacmpenenenue
BOJIOPOCJIEH I10 TPyIIIaM IIPEACTABICHO HA PUCYHKE 5.

Xoa padoThi:

1.OcmoTtpuTe BogoeM, HaluTe MecTa OOuTaHUs OeHTOca (Pa3pOCIIUXCS BOJAOPOCICH —
THHBI, XJIONBEB WK OTJICIBHBIX HUTEH), coOepuTe nx B 6aHKy. Eciu 6eHTOC HE 3aMeTeH, HO THO
HOKPBITO HWJIOM, TO C IMOMOILIBIO NMUMETKH WIW CTEKISIHHOM TpyOOuUKHM BTSHUTE HEOOJBIIOE
KOJINYECTBO MJIa U TIOMECTUTE €T0 B OAHOUKY.

2. IlpoBepbTe BOIOEM Ha HAIMYHME XJIOMBEB, IUIBIBYIIUX IO TIOBEPXHOCTH BOJIBI (3TO
KyCOYKH O€HTOCa, HOJHATHIE CO JHA BOAOEMA BbIIEJICHHBIM BOJOPOCIISIMHU KHCIOPOAOM).

3. O60Gcnenyiite BomoeM Ha Hanmuuue nepudurtona. IlepupuroH Moxer ObITh
npeicTaBieH JHU00 KpymHBIMH oOpacTaHusIMH Bojopocied — mo 0,5 M anuHOH, 1100
MHUKPOCKOIIMYECKIM HAJETOM, KOTOPBIA MOXKHO COCKOOJIHMTH HOXXOM. [Ipym Hammumu B BOJE
BBICHIMX PACTEHUH MOXKHO CHENaTh «BBDKUMKY» U3 JIMCTBEB, HAa KOTOPBIX BCETAA €CTh
BOJIOPOCITH-3IU(HTBHI.

4. IlpoBenute cO6op ¢uTOMIAHKTOHA. B ciyuyae «uBeTeHHs» BOABI, KOTJa BOIOPOCICH
oueHb MHOro (1o 30 MuIH. KJIETOK B | J1 BOZBI), MOKHO BUAETH (PUTOIIAHKTOH B OOJBIIOM
kosmgectBe. OOBIMHO ke MPU MPOCMOTPE B MHUKPOCKOII CBEXKEB3STOM BOJBI €ro OOHApyXUTh
TPYAHO, T. K. TEOPETUYECKHU OJHY KIETKYy B Ipernapare MOXXHO YBHJETh INpPH KOJINYECTBE
¢utornankrona He MmeHee 25000 kmertok B 1 i Bombl. IlodTomMy B OONBIIMHCTBE CITydaeB

IJIAHKTOH MMPHUXOAUTCA KOHIUCHTPHUPOBATh.
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Bapuant 1. Marepuan mnpomyckaercs depe3 CHEHUAIbHYI IUIAHKTOHHYIO CETh C

sTYEKaMU MEHEE 5 MKM, HO €€ TPYAHO CHIeJaTh.

Puc 5. Bogopocin — OMOMHAUKATOPBI YMCTOTHI BOJOEMOB: noucanpoodwl: 1 - monmmroma, 2 -
xjopemia, 3 - 9BrJeHA 3€lieHas;, a - Mezocanpoobwl: 4a,06 - sHTEepo-Mopda (KumeyHuna), S5 -
MoHOpaduauyM, 6 - CTUTCOKIOHMYM TOHKHM, 7 - OCHMJUIATOPUS KOPOTKasi, 8§ - OCIIIIATOPHS
BhIfaromascs, 9 - uurimusg uriaosuaHas, 10 - xamamugoMonac, 11 - HUTHIIMS IIeHO4YHAs, 12 -
LUKJIOTEIIa MEHETUHHU, 13 - XJIaMHUI0JIIOHAC aTaKTOTaMHBIN, 14 - TO-HUYM NEKTOpabHBIN, 15 -
KJIOCTEPUYM HToNbuaThii; (B - mezocanpobwi: 16a,0 - MUKPOLIMCTUC CHHEBATO-3€JEHBbIN, 17 -

neauacTpym, 18 - Mukpatuauym, 19 --akTuHacTpyMm)
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Bapuant 2. OtcToiiHbIil MeTO/.

a. Bozpmure 0,5 1 Boabl, momecture B OyThUIKY U 3adukcupyite 2 mi 40 % - HOrO
pacTtBopa GopmMannHa A0 MOSIBICHUS yCTOWYHBOIO 3amaxa (OCTOPOKHO, PACTBOP SIIOBUT!).

0. Bona orcramBaercst 15—20 gHEid, TUTAHKTOH B 3TO BPEMsI OCaX1aeTCs

B. Boay otcocath U3 cepeiHBI OYTHIIKM CU(OHOM, IUIAHKTOH OCTACTCsI Ha JHE.

5. IIpoObl cHabaWTe STUKETKAaMH C YyKa3aHHEM JaThl, MecTta cOopa u (amwmimn
MPOBOAMBILIETO MPOOHI.

6. [IpenBapuTenbHO TpenapaTsl U3 COOPAHHBIX BOJOPOCICH MPOCMOTPUTE C MTOMOIIIBIO
OMHOKYJIsIpa (CTEPEOCKONMMYECKON JYIIBI), a 3aTeM — MHKpOcKomna. J[Ji1 3Toro HeoOXOoauM MUK-
pockon ¢ yBemmuenueM 6osiee x 200 (10 x 20), Ho myume x 400 (10 x 40).

7. Onpenenure BUAOBON COCTaB BOJOpOCIEH (MM BHIIOBOE pa3zHOOOpasme), oOmine
OTJICITBHBIX BHJIOB (110 5-0abHOM IIKaJe), BEIIBUTE TOMUHHUPYIOIINE BUIBI U UX CAllPOOHOCTb.

8. Cpenaiite BBIBOJ O TpeoOJaaHUM BHUAOB ONpeneNeHHON campoOoHocTu. Jliis
OTIpe/IeNICHUs] KEJIaTeIbHO HCIOJb30BaTh CIELHUANbHBIE ONPEACUTENN BOJOPOCIEH, HO B
OTCYTCTBUHM TaKOBBIX MOKHO BOCIOJIB30BaThCS CIUCKOM Hambosee MpeACTaBUTEIbHBIX BUIOB
BOJIOPOCIICH OMOHIUKATOPOB, MPEACTABICHHBIX HA PUCYHKE O.

9. st kaxxaoro mecta oT0opa npod Ha BOJOEME CTPOUTCS TUCTOTpaMMa, Ha KOTOPO# 1o
OCH a0CITMCC MOKa3bIBAIOTCS MOJH-, a-, P-ME30CanpoOHbIe M OJMTOTPO(HBIE 30HBI, a MO OCH
OpJIMHAT - YHUCJIO BUIOB BOJIOPOCIEH OINPEACICHHOW CAampoOHOCTH, XapaKTEePHBIX JIsSIaHHOMN
30HBI.

10. Jlns Bcero BoJgoeMa IMOCTPOUTH YCPEAHEHHYIO THUCTOTpAMMy, Ha KOTOPOW CyM-
MUPYIOTCS PE3yJIbTAThI UCCIICIOBAaHUH BCEX P00, OTOOPAHHBIX U3 PA3HBIX TOYCK BOJIOCMA.

11. OnpenenuTh OTHOCHTENBHBIN IMOKa3aTedh CapoOOHOCTH, YMHOXash OOWIIMNE BHUIOB
OTIpeIeIeHHOM CanmpoOHOCTH Ha TMOKasaTedb canpoOHOCTH, MpuHsAB onuro = 1, (3 = 2, a = 3,
nosu = 4)

12. CpaBHUTE TO TMOKA3aTENI0 W YCPEAHCHHBIM THCTOTPAMMaM pa3HBIC BOJIOEMBI U
OLICHUTE OTHOCUTENBHYIO YHCTOTY BOJIBI.

13. BpimonHuTE 3KOMOTUYECKUN aHAIU3 TOTYYEHHBIX pE3ylIbTaTOB M YCTAaHOBUTE
MPUYUHBI 1 UCTOYHUKH 3arPsS3HEHHS BOJOEMA.

KonTpo/ibHbIE BOPOCHI:

1. O0BsicHUTE TIOHATHE CAITPOOHOCTH BOJOEMA.

2. Ha xakwue rpynmsl 1o MoKa3aTesro CanpoOHOCTH JENSIT BOJOPOCIH.

3. Uro 3HauuT nepuutoH, 6EHTOC, TIAHKTOH.

4. Kakue TpyTHOCTH BO3HHUKAIOT NIPU U3yUeHUH (DUTOTUTAKTOHA?
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Padora Ne 36. I'mnpomeTeopoiornyecKkie siBJaeHHA

Iesb: Hay4YUTHCS TPOBOANUTH HAOIOICHHS 32 CE30HHBIMU U3MEHEHUSAMU B IIPUPOJIE

3agaun:

- 03HAKOMHTHCS C TTOHATHEM «(EHOJIOTH»;

- IPOBECTH HAOJIOACHNUS 32 U3MEHEHUEM COCTOSIHUS BOJIOEMA;

- CPaBHUTH MOJTY4YEHHBIE JAHHBIE C TOJIOBBIM XOJIOM TEMIIEpATyp

HoBble noHATHS: (EeHONOTHS

Denonoeus - CUCTEMa 3HAHUH O CE30HHBIX SBJICHHUAX MPUPOIBI, CPOKAX MX HACTYIUICHUS
U TPUYMHAX, ONPECIIAIOUINX 3TU CPOKH. D. PErUCTPUPYET U U3Y4aeT CE30HHBIE SIBJICHUSA MHpa
pacTeHuil U JKUBOTHBIX, a TAK)KE JaThl YCTAHOBJEHUS M CXOAA CHEKHOI'O TMOKPOBA, MEPBBIX U
MOCTIeTHUX 3aMOPO3KOB, JIEI0CTAaBa M pa3Mep3aHus BOJOEMOB U T.I1.

T'uopomemeoponoeus - Hayka o ruapocdepe u armochepe 3eMiTH.

Xon padoTsI:

B Tteuenue roma mpousBOAATCS HAOMIONEHUS 32 W3MEHEHHEM COCTOSHHS TPYJIOB.

Jlannble 3aHOCSTCS B Taduity 21.

Tabanna 21. I'mapomeTreoposiornyeckue siBJICHUs!

FI/II[I)OMeTeOpOHOl"I/I‘leCKI/Ie SABJICHUA

Ha npynax nossBUIMCh IPOMOUHBI

Cxon cHera

[Ipyapl OUUCTUIUCH OTO JbAA

[IepBblil TymaH

Tlocimenuuii cHeromnan

Becenne-seTHue 3aMOpO3KH

[IepBrlii uHEN

[IepBblil 3aMOPO30K

[IepBblii cHEr

O0pa3oBaHHE CHEXHOTO TIOKPOBA

OO6pa3zoBaHue JipJa HA IOBEPXHOCTH MPYIOB

3amep3aHue Ipy10B

2. CpaBHUTE MOIYYECHHBIEC TAHHBIE C U3BMEHEHUSIMU TEMIIEPATYPhI B BallleM palioHE.

3. CuenaiiTe BHIBOJEI

KoHTpoabHbIE BONPOCHI:

1. Yro Takoe rugpoMeTeoposorus’?

2. 3a4eM IpOBOATCS HAOIMIOACHUS 32 CE30HHBIMUA U3MEHEHHUSIMH B pUpoie?

3. Kak >XMBOTHBIE W pACTEHHUs MPHUCIOCAOIUBAIOTCA K CE30HHBIM H3MEHEHHSIM B

npupoje?
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S. UHTerpajibHble METOAUKHU OLICHKH BOJ0EMOB 10 KOMILICKCY
TUAPOXMMHYECKUX MOKa3aTeaen

B omenke 3arpsA3HEHHOCTH TOBEPXHOCTHBIX BOJ IO THAPOXMMHYECKUM ITOKa3aTeIsIM
MMEIOIINECS KOMIUICKCHBIE OI[CHKH TIOAPA3/IeIAIOTCS Ha TPU TPYIIIBL:

1. Koa¢purmeHTsI 3arpsi3HEHHOCTH BOJIBI:

— KO3 GUIUEHT KOMITJIEKCHOCTH 3arpsiI3HEHHOCTH BOJIBI;

— MOKa3aTeld OTHOCUTEIBHOW MPOJIODKUTEIBHOCTH M OTHOCUTEIBHBIX O0OBEMOB
3arps3HEHHOTO U YUCTOTO CTOKA;

— k03¢ pUIMeHT 3arpsA3HEHHOCTH BOABI H T.JI.

Koadduuuentsr — Hambonee abCTpaKTHBIE IMOKA3aTeNM, Yalle BCEro YUYUTHIBAIOIINE

HanOOJIbIIIEE YHCIIO SJIEMEHTOB CI0KHOTO 00BEKTa.

2. Inaekcel 3arpsi3SHEHHOCTH BOJIBI:

— o0mecaHUTapHBIN HHAECKC Ka4eCTBa;

— KOMOMHATOPHBIA MHJIEKC 3aTPS3HEHHOCTH U T.]I.

NHneKcs! 3arpss3HEHHOCTH BOABI ABJISIIOTCS Hanboee NHPOPMaTHBHBIMHU.

B coorBerctBum ¢ 'OCT 17.1.1.01 — 77 «Hnekc xkayecTtBa BOABI — 3TO 000OIIEHHAS
YHCIIOBasl OLEHKAa KadyecTBa BOJBI 10 COBOKYITHOCTHM OCHOBHBIX ITOKa3aTelell W BHIaM
BOJIOTIOJIb30BAHUS.

W X0Ts HUKaKOe €MUHCTBEHHOE YMCIIO HE MOXKET TepeaaTh Bcei MH(OPMAINH O CIIOKHOM
00BEKTe, NHACKCH MOXKHO MCIIOJIB30BAaTh B T€X CITydasX, KOTJa ONMCAHNE M OIIEHKA BCEH CHTYalluH
CITMIIKOM JUTHUTEIIBHBI, JOPOTH WM HEYIOOHBI TS UCTIONB30BaHUS MTPY HAOIIOICHHUH 32 TMHAMHUKOM
KauecTBa BOABI IpU  OLEHKe 3()(EKTUBHOCTH pPabOTHI  OYHCTHBIX COOPY)KEHHH; TpHU
IPOTHO3MPOBAHMH KAUueCTBA BOJIBI M pa3pabOTKHU MPUPOIOOXPAHHBIX MEPOTIPHSTHH.

3. Kimaccudukanmum kauecTBa BOJIBI:

— OPHUEHTHUPOBOYHAS KJIACCH(UKAIMSA Ka4eCTBa BOJIBI BOJOEMOB;

— KJIaccu(UKaIMs KauecTBa BOJBI BOJOTOKOB MO 3HAYCHUSIM KOMOMHATOPHOTO MHJCKCA
3arpsI3BHEHHOCTH.

[lpm cucremarm3anuu KadecTBa MPHUPOAHBIX BOJ BO3HUKAET HEOOXOIUMOCTH
pa3paboTKM pa3NUYHbIX KIAacCH(PUKALMK 3arps3HEHHOCTH WM KadecTBa Boj. Yaiie Bcero
NPOM3BOIAT COIOCTABICHHUE PACCUYMTAHHBIX ONPEACICHHBIM 00pa3oM KOHIICHTpAaUud B
COOTBETCTBUH C HOPMAaTHUBaMH, YCTAHOBJICHHBIMH JJISI KaXI0TO Kylacca kKadecTa. Kak mpasuiio,
KJ1accH(UKaIs BKIFOYAeT 5-6 KIacCOB Ka4ecTBa.

I/IMGIOH_II/ICCSI MCTObI KOMILJICKCHOM OLCHKU 3arpA3HCHHOCTH PAa3JIM4YArOTCd IO LCJIAM

UCIIOJIb30BaHUs, IPUHLIUIIAM Pa3pabOTKu, KPUTEPUSIM OLICHKH, 00bEMY U XapaKTepy UMeIoLIeics

80



uHpopManuy, crnocody ¢GopManM3aluy JaHHBIX. B Hacrosmiee BpeMs HET €IUHOTO
OOIIENPUHATOTO METOAA, IOITOMY JJOJKEH MPUMEHSATHCS TOT, KOTOPBIIL:

- Ty4dlie IpyruxX COOTBETCTBYET LENSIM U 3aJladaM UCCIIeI0BaHUM;

- Dy4llle Ipyrux obecrnevyeH HeooxouMon nHpopmManueii;

- 1ac€T HauoOoce AICKBATHYIO OLICHKY.

Patora Ne 37. UHTerpajibHasi OlleHKA Ka4eCTBa BOJAbI

Ieab: HayuynTHCSA AaBaTh HHTErPAIbHYIO OLICHKY KaueCTBa BOJBI.

3agaun:

- O3HAaKOMHUTBCS C TIOHATUEM MHTETPAILHOM OLIEHKU KayeCcTBa BOJBL;

- HAYYUTbCA JaBaTh HHTETPAIBHYIO OLIEHKY Ka4eCTBa BOBI.

OO6opynoBaHue: OIEHOYHBIC TAOIHUIIBI.

HoBble NOHATHSA: MHTErpajbHas OLEHKA Ka4eCTBA BOBI

JUs OLEHKH KayecTBa BOJbI UCIOJIb3YeTCsl KOMOMHATOPHBIM MHAEKC 3arpsi3HEHHOCTH,
YUMTHIBAIOIIMM HE TOJIBKO KpaTHOCTh npeBblieHus [IJIK, HO u NOBTOpsSEMOCTH CcilydacB
npesbiieHus [IJIK kak Mepy ycTOMYNBOCTH 3arpsi3HEHHOCTH.

[ToBTOpsiemocTh ciyuaes npeBbiiieHus [1/IK paccauThiBaroT 1Mo Gpopmyie:

Hi = X ¥ 100%,
N

i

rae H; - moBropsiemocts ciydaeB npeBbimenns [1JIK mo i-romy uHrpeaueHTy;

NIk - 4uMciao pe3ysbTaTOB aHajin3a, B KOTOPBIX COJEp)KaHHE 1-TOTO HMHIPEAUEHTa
npessbimaet [TJ1K;

Ni - o011ee YuClio pe3ynbTaToOB aHAIM3A 0 1-TOMY WHTPEIANCHTY .

Ha ocHoBaHMM pacyeTHONl BENWYMHBI TOBTOPSIEMOCTH MOXHO OXapaKTepHU30BaTh

3arpsi3HEHHOCTh BOAHOTO 00BheKTa (Tadnmia 22).

Tabmma 22.
XapakTepucTrKa 3arpsi3HEHHOCTH BOJIBI BOJTHOTO OOBEKTA M0 MPU3HAKY TOBTOPSIEMOCTH
XapakTepucTHKa YacTHbIC OIIEHOYHBIE OAJIITBI
3arpsI3HEHHOCTH BOJIBI BOJTHOTO
[ToBTOpsiemocTh, % p BripakeHHbIe AOGCOIOTHBIE
00BbEKTa 10 MPU3HAKY
YCIIOBHO 3HAYCHUS
MTOBTOPSIEMOCTH
E3
(0; 10) Enuanynas a 1
[10; 30) Heycroituubast b 2
[30; 50) YcronunBas c 3
[50; 100] XapaktepHas d 4

* Kpyrnas ckoOka O3Ha4yaeT «Juama3oH [0 O3TOM BEJIWYMHBI, HE BKIOYas e€éy.

KBa,Z[paTHaH CKOOKa 03HaYaeT BKIIOYCHME BEJIMYHHEI B YKaSaHHBIﬁ Juaria3oH.
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BTOpaﬂ CTYIICHb KJ'IaCCI/I(i)I/IKaHI/II/I OCHOBAaHa Ha YCTAHOBJICHHU YPOBHS 3arpsA3HCHHOCTH,

B KQUECTBE MEPBI KOTOPOU UCMOJIb3YETCA MOKa3aTelb KpaTHOCTH npeBblienHus [TJK:
Ki = Ci / HHK,

Ki - mokasarens kparHocTH npesbienus [I1K;

C; - KOHIIEHTpAITUs 1-TOTO UHTPEIUEHTA B BOJIE BOJHOTO OOBEKTA, MT/JI.

Kpatnocts mnpeBbimienus [1JIK, B cBoio ouepens, Takxke OyAeT XapaKTepH30BaTh
YPOBEHB 3arpA3HEHHOCTH.

[Ipu coueranuu mepBOM W BTOPOW CTyNEHEH KiIacCH(UKAIMH BOJBI MO KAXKIOMY U3
YUUTHIBAEMBIX HMHIPEIUEHTOB TMOIYy4alOT OOOOIICHHBIE XapaKTEPUCTUKHU 3arpsi3HEHHOCTH,
YCJIIOBHO COOTBETCTBYIOIINE MEpPE UX BIUSHUS HAa Kau€CTBO BOJBI 32 ONPECICHHbIM BPEMEHHON
NPOMEXYTOK (Tabmuist 23,24).

OmnpeneneHre COBMECTHOIO BIUSHUS BBILIEYKa3aHHBIX (DaKTOPOB OCYIIECTBIISETCS B
3aKTIOYUTENIPHOM, TpeThel CTymeHn kiaccudukanuu. OmnpenensioT Tak Ha3bIBaeMBbIi

KOMOMHATOPHBIN nHAeKc 3arpsa3HeHHocTd (KN3):
KH3=X§;

KW3 cnpaBenuB TONBKO MpU yCwiIeHHH d(PdekTa BO3ACUCTBUS TPU OJTHOBPEMEHHOM
BO3/ICIICTBUM HECKOJIBKHUX TOKCUYHBIX BEILIECTB.

B HeKOTOphIX KOMOWHAIMSAX 3arps3HAIOIIMX BEIIECTB MOXKET CIOXKUTHCS CUTYallUs,
Korga BOJa OYCHb CHJIBHO 3arpsi3H€Ha OJHWUM WM HCCKOJILKMMH BCHICCTBAMHU, HO HUMCCT
YAOBJICTBOPUTCIIBHBIC XAaPAKTCPUCTUKU II0 BCEM OCTAJIBHBIM ITOKA3aTCIIAM. I[J'ISI YCTpaHCHUA
CTJIQXKHMBAIOIIETO BIUSHUS HHU3KUX BEJIIMYMH B Tpajallii KauecTBa BBOAUTCA KOIPPUIUEHT
3amaca k. [Ipu cpaBHUTENFHOM aHAM3€ KauecTBa MOBEPXHOCTHBIX BOJ MPEIIOKEHO HUCIOJIb30-
BaTb TaKXeE yI[eHBHBIﬁ IMMOKa3aTcjib — BCJIIMYUHY YACIBHOI'O KOM6HHaT0pHOFO HHACKCA
3arpsizHeHHocTH. YKW3 mpexncrasnser coboit nomo muaekca K3, mpuxopsiuiyrocs Ha OJuH

YUUTHIBAEMBIA UHTPEAUCHT.
YKHU3B =X S;/n.

Xoa pa0doThi:

1. Onpenenute KOMOMHATOPHBIN HHAECKC 3arPsI3HEHHOCTH
2. Onpenenute nokasarenb KpatHocTH npesbienus [1JIK.
3. Onpenenure KOMOMHATOPHBINA UHIIEKC 3aTPS3HEHHOCTH

4. CruemaiTe BBIBOIBI
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KoHnTposibHbIE BOPOCHI:

1. Uro Takoe HHTCrpaJibHAsA OLICHKA Ka4YCCTBaA BO,I[LI?

2. Kakue nokaszaTenn UCTIONB3YIOTCS JISI MHTETPAIbHOU OIEHKH Ka4eCTBA BOIBI?

3. Uro takoe ITJK?

4. 3aueM B hopmyIie CTOUT 3HAK TPOICHTA?

Tabmmia 23.

XapaKTepuCTUKa 3arpsA3HEHHOCTH BOJABI BOJHOTO OOBEKTa IO MPU3HAKY KPATHOCTH

npesbimenus [1JJK

KpatHocth XapakTepucTuka ypoBHS YacTHbIE OIIEHOYHBIC OB
MPEBBIIICHHS 3arps;3HEHHOCTH BripakeHHBIC AGCOIOTHBIE
HOPMAaTHUBOB YCIIOBHO 3HAYCHUS

(0; 2) Husknii aj 1

[2; 10) Cpenamii b; 2

[10; 50) Bricokmii C 3

[50; 100] O4eHb BBICOKUHT d 4
Tabnuna 24.

KommniekcHast xapakTepuCcTHKA 3arpsiI3HEHHOCTH BOJIBI BOJHOTO 00BEKTa

KommiekcHas xapakTepucThKa O0600uIeHHbBIC OIICHOYHBIE 0autbl, S; | XapakTepucTuka
COCTOSIHMSI 3aIPSI3HEHHOCTH BOJbI BripakeHHbIe AOGCOIOTHBIE KauecTBa BOJIbI

BOJIOTOKA YCJIIOBHO 3HAYCHHUS BOJIOTOKA

Enunuynas 3arpsi3HEHHOCTh a-a 1 Cnabo

HU3KOTO YPOBHSI 3arpsi3sHEHHAs

EnvHuuHas 3arpsa3HeHHOCTh a- b 2 3arpsi3HeHHas

CPEIHEr0 YPOBHS

EnvHuuHas 3arpsa3HeHHOCTh a-c 3 ['psznas

BBICOKOI'O YPOBHSI

EnvHuuHas 3arps3HEHHOCTh OUYEHb a-d 4 ['psznas

BBICOKOI'O YPOBHSI

HeycroitunBas 3arpsi3HEHHOCTh b-a 2 3arpsi3HEeHHAas

HU3KOT'O YPOBHSI

HeycroitunBas 3arpsi3HEHHOCTh b-b; 4 ['psaznas

CpPEIHEr0 YPOBHS

HeycroitunBas 3arpsi3HEHHOCTh b ¢ 6 Ouens rpsa3Has

BBICOKOT'O YPOBHS

HeycroitunBas 3arpsi3HEHHOCTh b-d; 8 Ouens rpsa3Has

OYEHb BBICOKOI'O YPOBHSI

VYcroitunBas 3arpsi3HEHHOCTh c-a 3 ['psiznas

HU3KOT'O YPOBHSI

VYcroitunBas 3arpsi3HEHHOCTh c-b 6 OueHb rpsizHas

CPEIHEro YpOBHS

VYcroitunBas 3arpsi3HEHHOCTh cCy 9 OueHb rpsizHas

BBICOKOT'O YPOBHSI

VYcroitunBas 3arpsi3HEHHOCTh OYEHb c-d; 12 Henonyctumo

BBICOKOT'O YPOBHSI rpsi3Has

XapakTtepHas 3arpsi3HEHHOCTb d-a; 4 I'psi3nas

HU3KOTO YPOBHSI
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XapaxkTepHas 3arpsi3HEHHOCTb d-b 8 Ouensb rpsa3Has
CpEeIIHEro ypOBHS

XapaxTtepHasi 3arpsi3HEHHOCTb d ¢ 12 Henonyctumo
BBICOKOI'0 YPOBHS rps3Has
XapakTepHas 3arps3HEHHOCTh OYEHb d-d; 16 Hemonyctumo
BBICOKOI'0 YPOBHS rps3Has

Paoora Ne 38 Ouenka kayecTBa BOAbI

Ieb: Hay4YUTHCS pacCUNTHIBATh UHICKC 3arpsA3HEHUS BOBI

3agayu:

- O3HAKOMHTBCS C TIOHATHEM UHTETPAIBHOM OLICHKH KayeCcTBa BOJBL;

- HAY4YMTHCS JaBaTh MHTETPAJIBHYIO OLIEHKY Ka4eCTBa BOJBI.

HoBble mOHATHA: HHIEKC 3arpA3HEHMS BOJBI

Cy1iecTByeT HECKOJBKO CIOCOOOB OLIEHKM KauecTBa BOJBI B 3aBUCUMOCTH OT BHJa
BOJIOTIOJIb30BAaHUS: OLIEHKA COCTOSIHUS TOBEPXHOCTHBIX BOJ, THTHEHHYECKass Kiaccuukaius
IIOBEPXHOCTHBIX BOJHBIX OOBEKTOB KYyJIbTYpHO-OBITOBOTO Ha3HAUYEHUs MO CTENEHU 3arps3HEHus,
TUTUeHUYECKas KJIacCu(UKaIs MOJ3eMHBIX BOJ IO CTENICHH BIUSHUS TEXHOTEHHOTO (hakTopa U
IpaBuiIa TaKCallMK BOJ JJIS1 YCTAHOBJICHUS MX PbI00X035ICTBEHHON IIEHHOCTH.

Wnnexc 3arpssHenus Bonael (M3B) npumensercs s OUEHKH  COCTOSIHUS
IIOBEPXHOCTHBIX BOJIHBIX O0BEKTOB B cuctemMe Pocruapomera. OneHka 6a3upyercss Ha aHaIu3e
HopmupoBaHHbIX K [1/IK 3HaueHuii comepxanus 3arps3HAONMX BemecTB B Bojae. [lpu pacuere
MHJIEKCA HCIIONB3yeTCA IIEeCTh KOMIIOHEHTOB 3arpsi3HuTencil. B kadecTBe 00s3aTeNbHBIX
nokasaTeseil paccMaTpuBaloTCsa OMoxuMmHuueckoe morpebdnenue kucnopona 3a 5 cyt (BIIKS) u
COJIepKaHUE PACTBOPEHHOIO Kuciopoga. Kpome 3TuX AByX IOKas3aTesled B pacdeT BKIIIOUYAIOTCS
YETBIPE  3arps3HAIOIIMX BEIIECTBA C MAaKCHUMAJIbHBIMM  3HAYEHUSIMH HOPMHPOBAHHBIX
IIOKa3aTeNeH.

Pacuer no BIIKS5 u pacTBOpeHHOMY KHCIOPOJY IPOBOAUTCS HA OCHOBE CIIELUANIBHBIX
HOPM, KOTOpbIE NPUMEHSIOTCS B 3aBUCHUMOCTH OT 3Hau€HMH OMOXMMMYECKOro MoTpelieHue
KHMCJIOPOJIa WIIM COAEPKAHNSI pACTBOPEHHOTO KHCIOPOJA B BOJE.

Hopws o BIIKS cnenyronue:

HopMa 1 HOpMa 2 HOopMa 3
oosee 15 MrO2/n 3-15 MmrO2/n He Oonee 3 MrO2/n

I[Ipu pacuere HOpMHpoBaHHOW  BenuuuHbl 3HadeHue bBIIK  genuTca  Ha

COOTBETCTBYIOILYIO HOPMY.
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Hopwmp! coneprxanus pacTBOPEHHOT0 KUCJIOPOAa CIEAYIOLIHUE:

HOpMa 6 HopMma 12 |Hopma 20 |HOopma 30 |HOpMa40 [Hopma 50 [HOpMa 60

Oosiee 6 Mr/n 6-5 mr/n 5-4 mr/n 4-3 mr/n 3-2 mr/n 2-1 mr/n 1-0 mr/n

HpI/I pacucTe HOpMHpOBaHHOﬁ BCJIIMYHUHBI HOpMaA ACIUTCA HA COACPKAHUEC KUCIIOPpOJa.

Boruncnenue M3B npoBoauTcs 1o COOTHOLIEHUIO:

Ci
TN/Ki

M3B = Xlo( —) /6

rae Ci — Qaxtuueckass KoHueHTpauus i-ro BemectBa (ans BIIKS u pactBopeHHOro
KHciaopoaa B (OpMyJy BBOJSATCS HOPMHUPOBAaHHBIC BEIMYUHBI, MOJTYYCHHBIC NPHUBEICHHBIMHU
BBIIIIEC CIIOCOOaMMu).

Heobxonumo umers B Buay, uto IIJIK 3arpsssstomero BemiecTBa, NpUMEHsEMas B
pacueTe, 3aBUCUT OT Ha3HA4YeHUs BoJoeMa (PbIOOXO3IHCTBEHHOTO HAa3HAYEHUS WIH AJS HYXKI
HaceneHust). B pesynbprare BeuMcIeHHS 1o (opMmysie CpelHel HOPMUPOBAHHON BEIHMYUHBI 110
IIECTH KOMIIOHEHTaM I0JyyaeM MHAEKC 3arps3HeHus Bojsl (M3B), KOTOpbI B 3aBUCUMOCTH OT

YUCJICHHOTO 3HAYEHUSI COOTBETCTBYET OJHOMY M3 CEMH KJIACCOB 3arpsi3HEHUsI BOJIbI (Ta0m1.25.).

TaOnuma 25.
Knaccudukanus 3arpsisHEHHBIX PECHBIX U MOPCKUX BoA 1o 3B
Knacc XapaKTepUCTHUKA 3arPsI3HEHUS 3unauenue 13B
3arpsA3HCHUS IIpecHbie Mopckue Bosl
BO/IbI

1 Oudenb yncTas BOAa <0,3 <0,25

11 Yucras Boja 0,3-1,0 0,25-0,74
111 YMepEeHHO 3arpsA3HEHHAs BOAA 1,0-2,5 0,75-1,24
v 3arpsi3HeHHas BOJIa 2,5-4,0 1,25-1,74

\% ['psi3Has Bona 4,0-6,0 1,75-3,0

VI OueHb rpsizHas BoJa 6,0-10,0 3,1-6,0
VII UpesBblyaiiHO Ipsi3HAs BoAa >10,0 >6,0

Henocratku ucnonb3oBanus W3B omnpenenstorcs 3aBUCUMOCTBIO €T0 BEJIMYHUHBI OT
MEepEYHs U3YYEHHBIX KOMIIOHEHTOB-3arpsi3HUTENEH BOJ.

Ilpumep. B pesynbTare (U3HKO-XMMHYECKOTO aHalW3a MPUPOTHOW BOABI U3
MPUPOJHOTO BOJOEMA KYyJIbTYPHO-OBITOBOIO HAa3HAUEHHS TMOJYyYEHBbl CIEIYIONINE JaHHBIE:
Hedrenpoaykrsl 0,05 mr/m; BIIKS — 1,08 mr/mn; pacTBopeHHBIH Kucinopoa — 7,52 Mr/i; HaTpun —
99,13 mr/m; xene3o (o6mr.) — 0,2 mr/n; mapranen — 0,07 mr/n; autputsl — 0,1 Mr/n; HuTpats 3,55
Mr/i. JIaTh XapaKTepUCTHKY 3arpsi3HEHUS BOJIBIL.

Pewenue. Onpenenum HopmupoBaHHble K [1JIK 3HaueHus comeprkaHus 3arpsa3HSIIOIINX

BEILIECTB B BoJie Bojoema u3 cootHorneHus Ci/ITJIKi.
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Hedrenpoaykrst 0,05/0,1 = 0,5

Hatpuii 99,13/200 = 0,49

XKeneso (06mr.) 0,2/0,3 = 0,66

Maprasner 0,07/0,1 = 0,7

Hutpurtsr 0,1/3,3 = 0,03

HuTtparter 3,55/45 = 0,08

Hns pacuera 3B Gepem deThipe KOMIOHEHTa C MaKCUMaJbHBIMH HOPMHPOBAHHBIMU
3HAUEHUSIMU: MapraHell, xee3o0 (0011.), HeTenpo yKThl, HATPUH.

BITKS — 1,08 mr/1n, cnegoBarensHo HOpMa 1o BITKS — 3.

Hopmupoannas Benuunna BITK 1,08/3 = 0,36.

ConeprkaHue pacTBOPEHHOTO KHCIOpoAa 7,52 Mr/i, ciaeloBaTelbHO, EMy COOTBETCTBYET
HopMa 6. HopMupoBaHHas BeIMYKMHA PACTBOPEHHOTO Kuciopoaa 6/7,52 = 0,798.

PaccuntaeM nHAEKC 3arps3HEHUs BOJDIL:

n3B = (0,36 + 0,798 + 0,7 + 0,66 + 0,5+ 0,49) / 6 = 0,58.

3nauenne M3B nexut B unrepBane 0,3-1,0 (mo Tab6m.25), ciepgoBaTenbHO, BOJA B
BOJIOEME XapaKTEPU3YETCs KaK YucTas, Kiacc 3arpsa3Henus 1.
3agaum ISl CAMOCTOSITEJILHOTO pelleHus :
1. XuMuuyecKui aHaJIN3 BOAEI U3 BOIOEMA X03SIMCTBEHHO-IIUTHEBOI'O Ha3HaYECHUI

IMMOoKa3aJl CJICAYIOIICEC:

No HaunmenoBaHMe 1Toka3arteieit 3HaueHne NoKa3aTeNen, Mr/i
1 B3BelienHrIe BemecTa 9.8
2 | HedrenpomyKTsl 0,09
3 | BIIK5S 2,5
4 | PacTBOpEHHBIN KUCIOPO] 8,7
5 | Menp 0,002
6 | Hunak 0,05
7 CBuHel 0,0005
8 XJ10puIbI 113,68
9 | Cynbdatsl 188,16
JlaTh XapaKTepUCTUKY 3arpS3HEHUS BOJIBI.
2. XUMHYECKUH aHaJIU3 BOJLI U3 BOIOEMA XO3IUCTBEHHO-ITUTHEBOI'O HasHa4YECHUI
TOKa3aj cleayromee:
No HawnmenoBaHue 1moka3artesei 3HaueHne oKa3aTenei, MI/i
1 B3Bemenunie BemecTsa 11,3
2 Hedrenponykrsl 0,03
3 BIIK5 3,1
4 PacTBOpeHHBIN KUCTOPOJT 3,6
5 Monmubaeu 0,0025
6 Xpom 0,003
7 Kenezo (obmr.) 0,16
8 A30T amMmMHaka 0,27

JlaTh XapaKTEepUCTHUKY 3arpsA3HEHUS BOJBI.
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3. XumMuueckuil aHanu3 BOABI M3 BOJOEMA pPHIOOXO3siCTBEHHOro HaszHaueHus (1

KaTeropuu) MoKa3aJ CIeyomee:

Ne HaumenoBanue nokasareneit 3HaueHue nmokasaTenei, Mr/i

1 B3BenieHHbIe BemecTsa 16

2 HedrenpoaykTsl 0,04
3 BIIKS 1,22
4 PacTBOpeHHBII KHCI0PO 9,48
5 CIIAB 0,015
6 A30T aMMOHUIHBIN 0,12
7 Kenezo (o6mr.) 0,1

8 Menn 0,002
9 unxk 0,004
10 Xnopuasl 109,54

I[aTB XapPAaKTCPUCTUKY 3arpA3HCHUA BOJbL.

4. XuMHUeCKUil aHaNW3 BOJBI U3 BOJOEMa KYyJbTYpHO-OBITOBOTO Ha3HAUEHUS IMOKa3all

cienyroiiee
Ne HanMmenoBaHme nmokasareiei 3HadveHue nokasarenei, Mr/J
1 B3BelieHHbIe BeliecTBa 26,5
2 | BIIK5S 1,72
3 | PacTBOpEeHHBIN KUCIOPOT 11,4
4 | CIIAB 0,012
5 | Harpwmii 141,2
6 | Xunopuasl 136,77
7 | Cynbdatsl 307,2
JlaTh XapaKTepUCTUKY 3arpSA3HEHUS BOJIBI.
5. XuMHnuecKkuil aHaJIn3 BOJBI M3 BOJOEMa XO3SHCTBEHHO-TTUTHEBOT'O Ha3HAYCHMS

TIOKasaJl CJICAyrouiee:

Ne HanmenoBaHue mokasareinei 3HaueHMe MoKazaTeei, Mr/i
1 B3Bemennrlie BeliecTBa 12

2 denonl 0,0006
3 BIIK5 1,94
4 | PacTBOpEHHBIH KHCIOPO/] 12,6
5 | Harpuit 126,6
6 | A30T aMMOHUMHBIN 0,54
7 | Keneso (o6m.) 0,11
8 MBEIIBSIK 0,006
9 Kanmuii 0,0008
10 | Huxenn 0,005

JlaTb XapaKTepUCTUKY 3arpsS3HEHUS BObI.

6. XuMUYeCKHl aHamu3 BOJBI M3 BoJoeMa pbiOoXxo3saiicTBeHHOro HazHadeHus (11

KaTeropum) rnokaszaj clieyomiee:

Ne HamMmenoBaHme nmokasareieit 3HadveHue nokasarenei, Mr/J
1 B3Berenunie BemecTsa 8,0
2 | HedrenpoayKTel 0,02
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3 | BIIKS 1,48
4 | PacTBOpEHHBIN KUCIOPOL 9,22
5 | CIIAB 0,001
6 | A30T aMMOHMIHBIN 0,23
7 | Hutputsl 0,062
8 | Xunopuasl 107,7
9 | Cynbdatsl 211,4
JlaTb XapaKTepUCTUKY 3arpsI3HEHHS BOJIBI.
7. XuMHUYeCKHH aHaAJIU3 BOJIbI U3 BOJIOEMA X03HCTBEHHO-ITUTHEBOIO Ha3HauYeHUs

IMMOoKas3aJl CJICAYIOIICC:

Ne HanmenoBanme mokasareiei 3HaueHMe MoKa3aTesaei, M/
1 B3Bemennnie BenecTsa 19,5

2 | BIIKS 2,18

3 | PacTBOpEeHHBIN KUCIOPO] 13,0

4 | Harpwuii 236,44

5 Menp 0,003

6 | Hunk 0,01

7 CBuHell 0,0005

8 Mapranen 0,024

9 | Hutputsl 0,12

10 | Hutpatsl 9,46

JlaTh XapaKTepUCTUKY 3arpS3HEHUS BOJIBI.
8. XuMuyeckuii aHaAIW3 BOJBI M3 BOJIOEMAa KYJIbTYpPHO-OBITOBOTO HAa3HAYCHHs TOKa3all
clenylee:

No HawnmenoBaHMe 1moka3arteiei 3HaueHne MoKa3aTenei, Mr/i
1 Bs3Bemienunie BemecTsa 4

2 | HedrenpoayKTbl 0,02

3 denobl 0,003

4 | BIIK5 0,82

5 | PacTBOpeHHBIN KUCIOPOL 6,26

6 | CIIAB 0,05

7 | Kenezo (o6mr.) 0,7

8 MEBITIBSIK 0,003

9 Kanmuii 0,001

10 | Hukens 0,02

11 | Xpom 0,3

JlaTh XapaKTepUCTUKY 3arpSI3HEHUS BOJIBI.
9. X¥MUYECKHH aHaJIN3 BOABI U3 BOJOEMA XO3IHCTBEHHO-ITUTHEBOIO Ha3HAYCHMUS

MoKa3aJ cieayromiee:

No HaunmeHnoBaHme mokasaTtenceit 3HaueHne noKa3arenei, Mr/i
1 B3Bemennnie BenecTsa 11,5

2 | Hedrenpoaykrsl 0,08

3 BIIK5 1,68

4 | PacTBOpEHHBIN KUCIOPOJ 15,1

5 | XKeneso (obm.) 0,1

6 Mapranery 0,06
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7 | Xymopuasl 121,5

o0

Cynbgatsl 216

9 | Hutpatsl 4,24

JlaTb XapaKTepUCTUKY 3arps3HEHUS BOABIL.
10. Xumudeckuii aHaiau3 BOABI U3 BOJOEMa PhIOOX03SIICTBEHHOTO Ha3Ha4CHUS {a

KaTeropuu) MoKa3aJ ClIeyomiee:

Ne HanmenoBaHue mokasareinei 3HaueHMe MoKazaTeei, Mr/i
1 B3Bemennrie BemnecTa 6,05
2 denoabl 0,003
3 BIIK5 1,34
4 | PacTBOpEHHBIH KHCIOPOJ 8,53
5 CIIAB 0,015
6 | A30T aMMOHUIHBIN 0,173
7 | Hutputsl 0,062
8 | Hutpatsl 2,78
9 | Menp 0,002
10 | Hunak 0,005

I[aTI) XapaKTCPUCTUKY 3arpA3HCHHA BObI.

PaGora Ne 39 HopmupoBanue kauecTBa NPUPOAHBIX BOAHBIX 00bEKTOB

Heab: u3yuuTh KpUTEPUU JAONMYCTUMOIO BO3JCHCTBUS Ha BOJHBIE OOBEKTHI IpU
BBIITYCKE CTOYHBIX BOJI

3agauu:

- O3HAKOMUTHCA C OOIIMMHU TPeOOBAaHUSMH K COCTAaBy M CBOMCTBaM BOJBI B BOJOEMax
IIOCJIE BBIITYCKa B HUX CTOYHBIX BOJ;

- HayuuThcd conoctasiaTh JIIB u TT/1K.

Hosbie nousTus: Jlumutupytomumii npusHak Bpeanoctu (JII1B)

VYcnoBusa BBIIyCKa CTOYHBIX BOJA B BOJOEMBI ompenensaworcs IlpaBuiamu oxpaHsl
MOBEPXHOCTHBIX BOJ OT 3arpsi3HEHUS CTOYHBIMM BojaaMu. COIVIACHO ATHUM MpaBWJIaM JUIs
BEIIECTB, 3arpsA3HSIONIMX BOJHBbIE OOBEKTHI, YCTAHOBJIIEHO pa3leIbHOE HOPMHPOBAHHE B
3aBUCMMOCTM  OT KaTeropuu BOAONOJIb30BaHMs. CyllecTByeT JBa OCHOBHBIX  THIIA
BOJIOIIOJIb30BAHUSA:

1) nnst wHyxn HaceneHus (I xateropus — XO3SHUCTBEHHO-IUTHEBBIX HYXKJ, MUIIEBON
npoMbliieHHocTy U 1 kateropust — Uit KOMMYHaJIbHO-OBITOBBIX LIEJEH, T.€. IJIaBaHUE, 3aHATHE
CIIOPTOM | T.I1.);

2) nns peiOboxo3saiicTBeHHBIX Hyx A (I kateropust — myis oOecriedyeHus: COXpaHEHUs U
BOCITIPOM3BOJICTBA OCO00 LIEHHBIX MOPOJA PhIO, UYBCTBUTEIBHBIX K COJCPKAHUIO KHCIOpOJa B

Boze u Il kareropust — U1 qpyrux BUAOB PIO U BOJHBIX MPOMBICIOBBIX OPraHU3MOB).
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OO6mue TpeOoBaHMS K COCTaBY M CBOWCTBAM BOJBI B BOJIOEMAax IIOCJIE BBIMYCKa B HUX

CTOYHBIX BO/I, TOJIBEPTIIUXCSI HEOOXOIMMON OYUCTKE, MPUBOJIATCS B Ta0. 26.

Hpeﬂeano AOIMYCTHUMAA KOHLCHTpALuUs TOro MHWJIW HWHOIO BCHICCTBA B BOJOCMC

YCTaHABJIMBAETCS 110 TOMY IPU3HAKY BPEAHOIO AECHCTBUA (BIMSHHME HA 30POBbE HACEIECHMS, HA

OPraHOJIENTHYECKOE WM OOILECAaHUTAPHOE COCTOSHUE BOJOEMA), KOTOPBIM XapaKTepu3yeTcs

MEHBIIIEH TOPOTrOBOM KOHIIEHTPALIUEH.

Tabnuma 26.
JomycTumble U3MEHEHUsI COCTaBa BOABI B BOJIOEMAX IMOCJIE BBIMMYCKA B HUX CTOYHBIX BOJI
ITokazarenu TpeGoBaHMsI K COCTaBY BOJIbI B BOJIOEME
BOJBI IIOCJIE BBIITYCKA B HUX CTOYHBIX XO035IMCTBEHHO- Pr100X035CTBEHHOTO
BOJI MMUTHEBOTO U KYJIbTYPHO- Ha3HAYCHHUS
OBITOBOrO Ha3HAYEHUS
Kareropun Kareropun
I | 11 I | 1
B3Bemennrle BemecTsa, MI/i Jlommyckaetcst yBenudeHue He Oonee, 4eM Ha
0,25 0,75 0,25 0,75
PacTBOpeHHBIH MI/1 | kucmopoy, >4 >6
BHK*, MI/II He nomxHo npeBbIaTh
3 6 3 6
*BIIK - Owmoxummueckoe mnorpebneHue kucinopoaa. ClayKUT KOITUYECTBEHHBIM

NOKa3aTejaeM 3arps3HEHHOCTH BOJbl OPraHMYECKUMH BEIECTBAMM, KOTOPBIE CHOCOOHBI K
OMOXMMHYECKOMY OKHMCIEHUIO B TMPUCYTCTBUM pacTBOpeHHOro kuciopoaa. bBIIK He
9KBUBAJEHTHA OOIIeH KOHLIEHTPAIlMM OPraHMYECKOIo BellecTBa B BojAe. Takoil KOHIEHTpaLuu
9KBHBAJEHTHA XUMHUEcKasi MOTpeOHOCTh BoAbl B kuciaopone (XIIK) u Ttompko B ToM ciydae,
€CIIM JaHHOE BEIIECTBO MOXeT OKHUCIAThea OuxpomaroMm. BIIK cocraBmser mump yacts XIIK:
JUISL OJHUX BEILECTB, OOJBIIYyIO, JUIsl APYTUX - MEHbIIyro. J[J BEleCTB, HE CHOCOOHBIX K
OMOXMMHYECKOMY OKHCICHHIO (Omoxmmudecku ecTkux), BIIK BooOme paBHa Hym0 mpu
nocrarounont oospeioin XITK.
Tabmuua 27.
[IpenenbHO AOMyCTUMbIE KOHLIEHTPALMU BPEIHBIX XMMUUYECKUX BEIIECTB B BOJIE BOJHBIX

06’beKTOB, HCIIOJIB3YEMBIX IJIA HY XK HACCIICHUSA

HanmenoBanue B TIIK, Mr/n Kitace
UHTPEIMCHTA OIIaCHOCTH
Hedrenponyxrs! (HedTh OpranonenTuueckuii 0.1 4
MHOT'OCEPHHUCTAs) ’
Kerneso (Fe*)) i 0,3 3
Mezs (Cu™) —mm e 1,0 3
Maprasrer (Mn™) i 0,1 3




CIIAB »
-------- 0,5 3
(ankuncynbdoHaTHI)
Xpom (Cr’) CaHHUTapHO- 0.5 3
TOKCHKOJIOTHYECKUIN ’
deHon OpraHosienTUYeCKui 0,001
Ko6aist (Co™) CanurapHo- 0.1 )
TOKCHKOJIOTUYECKUI ’
Huxens (Ni2+) e 0,02 2
Meranou LS 3,0 D)
Azot HutpaToB (NO3 ) e 45 3
Cauner (Pb°") L 0,01 D)
Dopmanbaeru i 0,05 2
A3zoT ammHaka OpranosenTHYeCKUi 1,5 4
Huk (Zn”) OO61eCaHNTAPHBIH 1,0 3
Monubnex CanurapHo- § 0.25 )
TOKCHUKOJIOTHUECKHIA
Mplmbsak —_— 0,01 1
Harpuit L 200 2
Asot HutpuTOB (NO; ) S 3,3 D)
[Tepokcua Bogopoa L 0,1 2
PryTh 0,0005 1
Kanmuii —mee e 0,001 2
Cynbdatsl OprazosienTHYECKH 500 4
X1opHIbl i 350 4
TaoOmmia 28.

[IpenenbHO AOMyCTUMBIE KOHIIEHTPAIIMH BPEIHBIX BEIIECTB B BOJE BOJHBIX OOBEKTOB,

HCIIOJIb3YCMBIX IJIA pH6OXO3$IﬁCTBGHHLIX nenem

HanmenoBanue uHrpeauesTa JIIIB [TAK, mr/n
A3oT amMmaka TOKCHKOJIOTHYCCKUH 0,05
A30T HUTPUTOB S - 0,08
KoGanst (Co™) L 0,01
Memb (Cu™H) L 0,001
Keneso (oburee) S 0,1
Hukerns (Ni*1) L 0,01
Iunk (Zn"") L 0,01
Maprasnen L 0,01
MetaHnon S 0,1
CBuHeIl L 0,1
Dopmanbaeru S 0,1
CITAB (ankuncynb(oHaThl) S 0,5
Cynbgatsl L 100
Xpom (I1) 0,07
A30T HUTpATOB CanuTapHo- 40
TOKCUKOJIOTHYECKHUH

XI1opuabl CanurapHo- 300
TOKCHKOJIOTHUECKUI

HegrempomyKkTsl Pb160X03511iCTBEHHBIH 0,05
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Hay4yHo 000CHOBaH MPUHIMII TUTHEHUYECKOTO HOPMHUPOBAHUS TPU OJHOBPEMEHHOM
MPUCYTCTBUU B BOJIE HECKOJIBKMX BpelIHbIX BemlecTB. BemectBa omnoro JIIIB mnpossisior
aJJIMTUBHOE JIEHCTBUE. DTO O3HAYAET, YTO OOIIee BO3JEHCTBUE ABYX MM HECKOJIBKUX BELIECTB
onHoro JIIIB (conmepkamuxcs B MpeeNbHO JTOMYCTUMOM KOHIIEHTpAaUU Kaxaoe) OyJeT TaKuMm
Ke, Kak eciau Obl Kakoe-HHOyab W3 HHUX, NPUCYTCTBYsS B BOJE€ B E€IMHCTBEHHOM YHCIIE,
coAepKanoch B ABYX Wi Heckodbkux [T/IK.

Hns BemectB oxnoro JIIIB, oTHocsmmxcs k 1 u 2 KiaccaM ONACHOCTH IpU
XO3SIICTBEHHO-TUTHEBOM M KOMMYHAIbHO-OBITOBOM BOJIOTIOJB30BAHUHM, CYMMa OTHOIICHUN
koHuentpanuit (C;,C,...C,) KaXa0ro U3 BEMIECTB B KOHTPOJIHHOM CTBOPE K COOTBETCTBYIOIINM
IIJK He pgobkHa TpeBbIIATh €AWHULBL J[71 BCceX HOPMHPOBAHHBIX BEIIECTB IpHU
PBIOOXO3SUCTBEHHOM BOJOMOJIB30BAHUN TPU TOCTYIJICHUH B BOAHBIE OOBEKTHl HECKOIBKHX
BEILIECTB C OJMHAKOBBIM JIMMUTHPYIOIIUM MPU3HAKOM BPEAHOCTH M C YYETOM IMpUMECEH,
MOCTYTAIOMINX B BOAHBIA OOBEKT OT BBIMIEPACTIONOKCHHBIX HCTOYHUKOB, CyMMa OTHOIICHHUI
koHueHntpanuii (C;,C,...C,) KaXa0ro U3 BEMIECTB B KOHTPOJIBHOM CTBOPE K COOTBETCTBYIOIINM
[1JIK He noyiKHA MPEBBIIATh €AUHULIBL, T. €.

Brlmie mepedncieHHbIe COCTaB M CBOMCTBA BOJBI BOJHBIX OOBEKTOB XO3SHCTBEHHO-
MUTHEBOTO M KYJIHTYPHO-OBITOBOTO BOJOIOJIB30BAHHUS JIOJDKHBI COOTBETCTBOBATH HOPMATHBHBIM
TpeOOBaHUSM B CTBOPE, PACIOJIOKEHHOM Ha BOJIOTOKAX B OJHOM KHJIOMETpE BhIIIE OJMKalIero
MO0 TEYEHUI0 IYHKTa BOJOMOJb30BaHUS  (BOA03a00p s  XO3SHUCTBEHHO-ITUTHEBOTO
BOJIOCHA0KEHUSI, MECTa KylaHUsl OpraHM30BaHHOTO OTAbIXa, TEPPUTOPHS HACEIIEHHOTO MYyHKTa U
T. n.). CoctaB U CBOICTBa BOJBI PBHIOOXO3SUCTBEHHBIX BOJOEMOB JIOJDKHBI YIOBJICTBOPSTH
PBIOOXO3HCTBEHHBIM TPEOOBAHHUSIM B CTBOpPE, ONPEICISIEMOM B Ka)XIOM KOHKPETHOM CITydae
opraHaMu peI00OXpaHbl, HO He najnee, yeM B 500 M OT MecTa BBIIyCKa CTOYHBIX BOJI.

IIpumep. B Boge BogHOro 00BEKTa PHIOOXO3SUCTBEHHOTO HA3HAYEHHS] OOHAPY>KEHBI
HedTenpoaykTel B koHieHTpanuu 0,125 mr/n u CITAB B xommuectse 0,215 mr/n. Jomyctumo mu
TaKoe COoepKaHuEe MMPUMECEH C TOUKH 3PEHUSI CAHUTAPHO-TUTHECHUYECKUX TPEOOBaHUM?

Pemenue. M3 Tabn. 28. oueBmmno, uro Hedrenponyktel U CIIAB He oTHOcATCS K
onHomy JIIB. ITJAK (wedt.) = 0,05 mr/n, IIJIK (CITAB) = 0,5 mr/n. IIpu noctymnieHuu B BOAOEM
3arpsA3HAIOLINX BEIECTB, HE OTHOCALUXCS K ogqHOoMYy JIIIB, OTHOIIEHHE KOHIEHTPALUI KaK10T0
M3 BEILECTB B PACUYECTHOM CTBOpE K cooTBeTCTBYrOmMM [IJIK He M0omKHO mpeBbIIaTh €IUHUIBI,
T.e. C(aedt.)/TIAK(HedT.) <1 u C(CITAB)/TIJK(CITAB)<I.

[TpoBepuM, BbimonHsgercss au 310 ycnosue: C(Hedt.)/IIAK(wedT.) = 0,125/0,05 = 2,5.
C(CITAB)/TTIK(CITIAB) = 0,215/0,5 = 0,43.
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CrnenoBatenbHO, TaKo€ COJCpKaHWE MpUMeced He(TENpPOIYyKTOB C TOYKUA 3PEHUS
CaHWUTApPHO-TUTHCHUYECKUX TpeOOBaHWI HemomycTumo, a cojaepxkanue npumeceit CIIAB —
JIOTTY CTHMO.

3agayu 119 CaMOCTOSITEILHOTO pelieHust

1.B Bome BOAHOrO 0OBEKTa, HCMONL3YEMOTO JUI PBHIOOXO3AMCTBEHHBIX IIENEH,
oOHapy>keHbI IMHK B KoHIeHTpanuu 0,007 mr/mu a3oT ammuaka B koHuneHtpauuu 0,0012 mr/m.
JlormycTUMO 7 Takoe CoJep)KaHue MpUMece C TOYKM 3pEHUs CaHUTapPHO-TUTHEHHYECKUX
TpeOoBaHMi1?

2. B Bojie BOAHOTO 00BEKTA XO3AHCTBEHHO-MIMTHEBOTO HA3HAUCHHs OOHAPYKEHBI a30T
HUTpUTOB B KoHIeHTpauuu 1,5 mr/n u CIIAB B xomuuectBe 0,5 mr/m. JlomycTHMO JH Takoe
coJiep’KaHue IpUMecel C TOUKHU 3pEHUs CAHUTAPHO- THTHEHNYECKUX TpeOOBaHUIN?

3.B Bome BOAHOrO OOBEKTAa XO3AMCTBEHHO-TIUTHEBOIO HA3HAYEHUS OOHAPYIKEHBI
xkene3o B koHneHtpanuu 0,15 Mr/n u meas B koHneHtpanuu 0,65 mr/i. JlomycTuMo i Takoe
coJiep’KaHue TpUMecei C TOUKHU 3PEHHS CAHUTApPHO- TUTHEHUYECKUX TpeOOoBaHUit?

4.B Bome BOXHOrO OOBEKTA, WCIOJIB3yEMOrO JUIA PHIOOXO3SHCTBEHHBIX —IIENIEH,
oOHapy»XeHbl a30T HUTPUTOB B KoHIeHTparuu 0,007 Mr/m m a30T amMMHuaka B KOHIICHTpAI[UU
0,0025 wmr/m. JlomycTUMO M Takoe COJCp)KaHHE TpPUMEceld C TOYKH 3PEHHUS CaHUTAPHO-
TUTHCHUYECKUX TpeOOBaHUH?

5. B BomoeM cOpachiBaroTest cToUHbIE BObI, conepskamme CITAB u Meb ¢ 0MHAaKOBOM
KoHIeHTpauued. Kakum OyneT cooTHOIIeHHWEe KOHILIEHTPALUNA 3TUX BELIECTB B CTBOPE IMOJHOTO
cMelIeHus?

6.B Bome BOAHOrO OOBEKTA, MCHONL3YEMOTO JUIS PBHIOOXO3AMCTBEHHBIX IIENEH,
oOHapysxeHbl Mapranen B koHmnentpanuu 0,005 mr/m u xenezo B koHueHtparuu 0,045 mr/m.
JlormycTUMO 7 Takoe CoJiep)KaHue MpUMece C TOYKM 3pEHHUs CaHUTApPHO-TUTHEHHYECKUX
TpeOoBaHMit?

7.B Bome BOAHONO OOBEKTA XO3AMCTBEHHO-TIUTHLEBOrO HA3HAYEHUS OOHAPYKEHBI
xene3o B KoHIeHTpauuu 0,2 Mr/nm u Meap B KoHieHTpauuu 0,75 mr/m. JlomycTUMO Jin Takoe
coJiep’KaHue IpUMecel C TOUKHU 3PEHUs CAHUTAPHO- THTHEHNYECKUX TpeOOBaHUIN?

8.B Bome BOAHOrO OOBEKTa, MCIOIB3YEMOrO IS PBHIOOXO3SAMCTBEHHBIX LEEH,
oOHapyxeHbl popmanpaerun B KoHneHtpanuu 0,047 mr/m u meranon B koHuenrtparuu 0,025
Mr/n. JIOmycTUMO JIM TaKO€ COJEp)KaHUE MPUMECE C TOUKH 3PEHUS CAHUTAPHO-TUTHEHUUYECKUX
TpeGoBaHU?

9.B Bome BOAHOrO OOBEKTA XO3AMCTBEHHO-TIUTHLEBOIO HA3HAYEHUS OOHAPYKEHBI

xkenme3o B koHmeHtparuu 0,07 wmr/m, wmapranen, B koHueHtpamuu 0,04 Mr/m m menp B
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koHuneHntpauuu 0,75 wmr/m. JlomycTUMO 1M Takoe COAEp)KaHUEe TNPUMECEHd C TOYKH 3pEHUs

CaHUTAPHO-TUTUCHUIECKUX TpeOOBaHUN?

10. 1K nedTenpomykToB mis BOJOEMOB XO3SMCTBEHHO-NHMTHEBOTO HA3HAYEHHUS
cocrasysier 0,1 Mr/im, mpu KakoW KOHIIEHTpaIMU He(QTENpPOIyKTOB B BOJHOM OOBEKTE YPOBEHBb
HKOJIOTHYECKOTO PHCKA I 3A0POBbs JItoie Oyaer MmuauManbHbiid: 1) 1,0 mr/m; 2) 10,0 mr/i; 3)

0,1 mr/m; 4) 0,05 mr/it; 5) 0,01 mr/n?

Padora Ne 40 KomnuiekcHasi olleHKa CTeNleHH 3arpsi3HEHHOCTH BOJBI 10 YAeIbHOMY
KOMOMHATOPHOMY HHIAEKCY 3arPA3HEHHOCTH BOJbI

Lenab: HaydUTHCS MOJIB30BATHCSA METOIMKON MHTETPAIbHOM OLIEHKM KadyecTBa BOIAHOTO
ob6wekrTa mo YKU3B.

3agauu:

- mpeBapUTeIbHAs OlEHKA CTETICHH 3arpsi3HEHHOCTH BOJIBI BOJIHBIX OOBEKTOB;

- aHaJIM3 TIONYYECHHBIX XapPaKTEPUCTUK, IMOJTYUYEHHBIX IPU HCIOJb30BAaHUU JTAHHOTO
METO/A.

Hossblie nonstusi: KII3 — kputnueckuii nokasaTenb 3arps3HEHHOCTH

B mocnennee pecstunetue B cucteme Pocruppomera W Opyrux Cioyx)0ax HIHPOKOE
MPaKTUYECKOE MPUMEHEHHUE MOTYYMIT yAeTbHbI KOMOMHATOPHBIM UHIEKC 3arpsI3HEHHOCTH BOJIBI
(YKUN3B). [locneanwnii mpencTaBiseT coOO0M KOMIUICKCHBIN OTHOCUTEIBHBIN TTOKa3aTeNlb CTETICHU
3arpsI3HEHHOCTH MOBEPXHOCTHBIX BOA. OH YCIOBHO OIIEHMBAET JOJIO 3arps3Hsomiero ahdekra,
BHOCHMYIO B CPEIHEM OJJHUM M3 MOKa3aTeleil KauecTBa BOJBI, B OOIIYIO 3arps3HEHHOCTD BOJIBI,
00yCIJIOBJIEHHYIO OJJHOBPEMEHHO IPUCYTCTBUEM pPsia 3arpsA3HSIOUINX BellecTB. JlaHHBIA MeTO[
KOMILJIEKCHOW OLIEHKH MO3BOJISIET OJTHO3HAYHO OLIEHUTH 3arpsA3HEHHOCTH BOJBI OJJTHOBPEMEHHO I10
HIMPOKOMY MEPEUHI0 HHTPEIMEHTOB U MOKa3aTeNel KauecTBa BObI, KIACCU(PUIIUPOBATH BOAY IO
CTEIIECHU 3arpsA3HEHHOCTH.

B pacuere YKU3B ucnonb3yroT TOJBKO HOPMHPYEMbIE MHTPEIUEHTHI M IMOKa3aTelH
COCTaBa M CBOMCTB BOJIbI BOAHOTO 00BeKTa. B kauecTBe HOpMaThBa ucnonb3ytoT [1JIK BpemHbIx
BEIIECTB JIJIs1 BOJBI PhI00X0341CTBEHHBIX BOJAOEMOB, a TaK)K€ BOJHBIX OOBEKTOB XO3SIICTBEHHO-
MUTHEBOTO U KYJIBTYPHO-OBITOBOT'O BOJOIMOIB30BAHUS.

IIpumep pacuera

Hcxoonas ungpopmayus. Ilo pesynbraraM XUMHUYECKOTO aHaIU3a BOJbI peku P B cTBOpe
A 3a 2018 1. He0OXO0AUMO AaTh KOMILJIEKCHYIO OLIEHKY CTENEHH €€ 3arps3HeHHOCTH. [l 3Toro
COCTaBIISIFOT BEIOOPOYHYIO TAOJIHIly MCXOMHBIX JaHHBIX, B KOTOPYIO 3aHOCST Pe3yJIbTaThl aHAIA3A

3a BeCh paccMmarpuBaembiii mepuon (tabmuma 29). BeIOOpKY JdenaroT TOJNBKO IO TEM
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WHTPEIMEHTaM, KOTOPbIE JOJKHBI YUYUTHIBATHCS B KOMILJIEKCHOU OlleHKe. B maHHOM ciydae Ny =
16.

1. IlpeosapumenvHas oyenka cmeneHu 3a2psA3HEHHOCIU B00blL BOOHBIX O00BLEKMOS C
nomowpio  Ko3gpuyuenma - KomniekCHocmu — 3a2pasHénHocmu  600bl.  KoadduumeHTt
KOMIUIEKCHOCTH 3arps3HEHHOCTH BOABI K pPACCUMUTHIBACTCA IO pe3yibTaTaM XHUMHUYECKOTO
aHajM3a Kaxaod mpoObl BOAbl. [lomydeHHBIM MPU STOM BapUAlMOHHBIN psig 3HadyeHUd K
XapaKTepu3yeT HCCIEAyeMbIi MephoJ HaOMIONEHUH 32 COCTOSHHUEM 3arpsi3HEHHOCTH BOJIbI
BOJHOTO 00BEKTa B KOHKPETHOM ITYHKTE.

Jnst kaxmoro pesyibTaTa aHaium3a (Ui KaKI0M TPOOBI BOABI) OMPENEISIOT YHCIIO
WHTPEIMEHTOB M3 CYMMBI BCEX YUHUTHIBAEMBIX, TI0 KOTOPHIM ecTh nanHbie. B 2018 1. B mpobax
BOJBI 3a 14 sHBaps ObLIO ONpeaeneHo coiepkanue 16 BemiecTs, 3a 12 aBrycra — 15 BemiecTs, 3a
18 HosiOpst — 13 BemrectB U T. A. ONBITHBIM MYTEM YCTAHOBJIEHO, YTO JJISI COIOCTaBUMOCTH
pe3yabTaTOB aHAJIM3a Pa3IUYHe M0 KOJWYECTBY YUUTHIBAEMBIX MpHU pacuere K MHrpearueHTOB HE
noJpkHO npessimath 30 %. B Hamem npumepe pasHOCTh MEXKY KOJIMYECTBOM YUUTBHIBAEMBIX U
OTpeeNIEHHBIX HHTPEIUEHTOB BO BceX MNpoOax Boabl He mpesbimaeT 30 %, 4To MO3BOJISET
MePEeUTH HEMOCPEACTBEHHO K pacueTy KodduIiueHTa KOMIIEKCHOCTH K.

Pacuér 3HaueHMs KO3 PUITMEHTa KOMIUIEKCHOCTH 3arpsi3HEHHOCTH BOABI K TTPOBOAMTCS

cHauaja JUIsl KaXJI0To pe3ybTaTa aHaiusa no popmyiie

K= (N';/ Ny)- 100 %,

rae K; — xk03((uIMeHT 3arps3HEHHOCTH BOJBI B f-M pe3yibTaTe aHaliu3a sl j-To
cTBOpa; N'j — KOJIMYECTBO HOPMHUPYEMBIX HHIPEIUEHTOB M IOKa3aTeleil KadecTBa BOJbI,
CoJiepKaHNE WM 3HaUYCHHE KOTOPBIX MpeBbllaeT cooTBercTByromue uM I1JIK B f~M pesynbrare
aHajM3a Juid j-ro cTBopa; Ny — o0Ilee KOJIMUECTBO HOPMUPYEMBIX HHIPEAUEHTOB U TMOKa3aTenen
KayecTBa BOJIbI, ONIPENICIEHHBIX B f-M pe3yJibTaTe aHalu3a JJIsl j-T0 CTBOPA.

B namem mpumepe, B pe3yibTaTe XMMHUYECKOTO aHaM3a, CHEIaHHOrO 14 sHBaps,
onpezeneHo 16 unrpeanentos (N; =16). I1o 10-tu u3 Hux Habmoxanuce npepbimenns [IIK (N,
= 10). Cnenosarensro, K;= 10/16 - 100 % = 62,5 %.

B pesynbrare Xumudeckoro aHanmsa, nmpoeaeHHoro 13 despans, 11 mapra, 15 anpens,
N =16, N’ = 10 u ananornuno K;= 62,5 %.

B pesynpTare XMMHYECKOTO aHanmu3a Mpod Boabl OT 12 Mas ompeneneHsl
15 narpenuenTos (Ng; = 15). 1o 8 u3 Hux Habmonanuck npesbimenns IIJIK (N'; = 8). Torga K;=
8/15 - 100 % = 53,3 %.
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IMunpoxumudeckast uHGOpMaIHs 0 3arpsA3HEHHOCTH BOIbI peku P B cTBope 4 3a 2018 1.

Taomuma 29.

KoHnenTpanus MHrpeANCHTOB 1 MOKa3aTeIeld XMMHYECKOTO COCTaBa U CBOMCTB BOABI, Mr/om’

OOGriee
E KOJINYECTBO Konuuectso Koo dmient
i HOPMHUPYEMBIX HHIPEIUCHTOB,
3 B m 4 = KOMIUIEKCHOCTH
Iara ) ) 5 g e =) = z 5 2 HHIPEUCHTOB, 10|  COZAEpKaHHe SAIDSBHCHHOCTH
BIIK; 0, Cl SO74 | Feosm | Nnosz- | Nnoz- | Nnma+ z g = é’ :Nf ;2« = = KOTOPBIM KOTOPBIX BBIIIE P K9
(C] g © = © HMEIOTCS JaHHbIE ITAK ('Ny) BOMBL £y 70
= (Np)
14.1 3,22 | 8,05 | 74,0 74,9 0,16 0,32 | 0,300 10,0 | 0,010 | 0,90 | 0,25 | 0,040 | 0,034 | 0,000 0,012 | 0,001 16 10 62,5
13.11 2,64 | 9,43 | 80,3 91,3 0,18 0,36 | 0,310 | 8,00 | 0,009 | 0,80 | 0,26 | 0,044 | 0,024 | 0,000 0,017 | 0,001 16 10 62,5
11101 3,47 | 8,56 | 87,5 96,3 0,24 0,40 | 0,370 | 8,50 | 0,009 | 0,95 | 0,29 | 0,025 | 0,025 | 0,000 0,015 0,001 16 10 62,5
15.1V 3,26 | 891 | 30,1 52,3 0,45 0,30 | 0,320 | 8,00 | 0,009 | 0,88 | 0,12 | 0,017 | 0,017 | 0,000 0,016 | 0,001 16 10 62,5
12.V 3,57 | 7,71 | 78,3 - 0,10 0,16 | 0,380 | 9,00 | 0,009 | 0,85 | 0,14 | 0,014 | 0,015 | 0,000 0,009 | 0,001 15 8 53,3
09.VI 524 | 8,44 | 53,7 96,9 0,27 0,24 | 0,160 | 8,00 | 0,008 | 0,80 | 0,14 | 0,018 | 0,009 | 0,000 0,012 | 0,001 16 9 56,2
13.VII | 4,66 | 7,26 | 55,2 96,3 0,34 0,71 0,690 | 8,50 | 0,008 | 0,85 | 0,18 | 0,012 | 0,019 | 0,001 0,016 | 0,001 16 10 62,5
12.VIII - 7,71 | 56,1 98,8 0,13 0,09 | 0,019 | 8,50 | 0,008 | 0,90 | 0,17 | 0,038 | 0,002 | 0,000 0,016 | 0,001 15 7 46,7
10.IX 7,69 | 10,3 | 65,1 95,1 0,10 0,42 | 0,060 | 9,20 | 0,008 | 0,85 | 0,12 | 0,023 | 0,030 | 0,000 0,011 | 0,001- 16 9 56,2
14.X 1,90 | 8,96 | 77,5 129 0,20 - 0,660 | 9,20 | 0,008 | 0,85 | 0,21 | 0,029 | 0,017 | 0,000 0,023 0,001 14 9 64,3
18.XI 2,09 | 7,40 | 66,0 - 0,30 - 0,160 | 9,20 | 0,007 | 0,90 | 0,21 | 0,008 - 0,000 0,015 0,001 13 9 69,2
16.XI1 1,10 | 11,6 | 67,8 - 0,28 0,13 | 0,180 | 9,00 | 0,007 | 0,97 | 0,21 | 0,009 | 0,012 | 0,001 0,015 15 9 60,0
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Pacyer koMOMHATOPHOTO MHAEKCA 3aTPS3HEHHOCTH BOJbI peku P B cTBope A 3a 2018 .

Taomuma 30.

I/IHFpGZ[I/ICHTLI 1 IIOKas3aTeiu

SArPAHCHHOCTH n; n'; o;=n't/n;-100% | Sa; X B,=%X Ci/IIOKi Bi=ZB/Mm; | Sp S;= 8. - Spar
1 2 3 4 5 6 7 8 9
0O, 12 - - - - - - -
BIIK; 11 9 81,8 4,0 1,6+13+1,7+1,6+1,8+2,6+23+38+1,0=17,7 1,97 1,97 7,88
Ccr 12 - - - - - - -
S0™, 9 - - - - - - -
Feoou 12 10 83,3 4,0 1,6 +1,8+24+45+27+34+13+2,0+3,0+2,8=25,5 2,55 2,07 8,28
Nos. 0| - - - - - - -
Nroo. 12 11 91,7 4,0 15,0+ 15,5+ 18,5+ 16,0 + 19,0 + 8,0 + 34,5 + 3,0 + 33,0 + 8,0 + 9,0 = 180 16,3 3,16 12,6
DeHoibl 12 12 100 4,0 10+9+9+9+9+8+8+8+8+8+7+7=100 8,33 2,79 11,2
Hedrenponykrst 12 12 100 4,0 18+16+19+17,6 +17+16+17+18+17+17+18+19,4=210 17,5 3,19 12,8
NnHs+ 12 12 100 4,0 25,6 +20,5+21,8+20,5+23,1 +20,5+21,8+21,8+23,6+23,6+23,6=270 22,5 3,31 13,2
CIIAB 12 12 100 4,0 25+2,6+29+12+14+1,4+1,8+1,7+1,2+2,1+2,1+2,1=23,0 1,92 1,92 7,68
Menp 12 12 100 4,0 40+44+25+17+14+18+12+38+23+29+8+9=277 23,1 3,33 13,3
IuHk 11 9 81,8 4,0 34+24+25+1,7+1,5+19+3,0+1,7+1,2=19,3 2,14 2,02 8,08
Xpom 12 - - - - - - -
Huxens 12 11 91,7 4,0 12+1,7+1,5+1,6+12+1,6+1,6+1,1+23+1,5+1,5=16,8 1,53 1,53 6,12
CBuHel| 11 - - - - - - -
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AHAJIOTUYHO TIPOBOJIAT pacyeT Mo pe3yJibTaTaM aHaJIn3a 3a BCE OCTAJIbHBIC JaThl 0TOOpa
po0 Bozwl. B mrore ans 2018 1. momyuaroT BapuanMOHHBIN psia 3HaYeHuil K: 62,5; 62,5; 62,5;
62,5; 53,3; 56,2: 62,5; 46,7; 56,2; 64,3; 69,2; 60 %. PanxkupoBaHHBIA psAJl IPU 3TOM BBITJISLAUT
cnenyrommm obpazom: 46,7; 53,3; 56,2; 56,2; 60,0; 62,5; 62,5; 62,5; 62,5; 62,5; 64,3; 69,2 %.

Jl1sl moy4eHHOro psifa ONpEelNeNsioT CIEAYIOINE CTaATUCTUUECKUE MoKazaTtenu: Ky, =
46,7 %; Kpax = 69,2 %; Rg = 22,5 %; Kop = 59,9 %.

[TonmyueHHbIe pacy€THBIE XapaKTEPUCTUKH MMO3BOJISAIOT CAENIATh CIEAYIOIINE BHIBOJBI.

Bopna pexu P B cTtBope 4 00ajana B TeUEHHE BCETO aHAIM3UPYEMOT0 IEpro/ia BBICOKON
KOMILJIEKCHOCTBIO 3arpsi3HEHHOCTU. bBoJbIlioe 4YHCIIO OMpeNeNeHHbIX MHTPEAUCHTOB SBISIIOCH
3arpsi3HsomME. Kak mpaBuio, 3T0 OBLIM JIETKOOKHCISIEeMble OpPraHWYecKue BellecTBa (I0
BIIKs), aMMOHMHHBIH M HUTPUTHBIA a30T, HedTenpoaykrTsl, (enonsl, CIIAB, coeaunenus
JKenesa, MeIW, LWHKAa, HUKeNnsd. XHUMHYECKUH COCTaB BOJbI TOJBEPKEH CYLIECTBEHHBIM
U3MEHEHHSM B TEUCHHE TO/a — pa3Max BapbUPOBaHHS KOX(PPHUIMEHTa KOMIUIEKCHOCTH (Rk)
coctaBui 22,5 %. AHanu3 3arps3HEHHOCTH BOJbI C MOMOIIbIO K MOKaszan, 4ToO JJIsl OLICHKH
CTEMEHH 3arpsA3HEHHOCTH BOJBI PEKHM B OTOM CTBOpe ILerecooOpa3HO HCHOJIb30BaTh
KoMIUieKcHbIH  MeTon (K > 10), yuuThIBarOmMil OJHOBPEMEHHO BCIO COBOKYIHOCTh
3arpsI3HSIONINX BOY BEIIECTB.

2. Ilpumep pacuema KoMOUHAMOPHO20 UHOEKca 3azpsa3HeHHocmuy 00bl. Habmonenus 3a
XUMUYECKHM COCTaBOM BOJIbI peku P B cTBope A mpoBoawin B 2018 1. mo 16 marpenuentam (cum.
tabn. 29). IlpenBaputenbHbIM oOcienoBaHHMEM Oblla BBISBJICHA BBICOKA KOMIUIEKCHOCTh
3arpsi3HEHHOCTH BOJbI (K¢ = 59,9 %). Heo6xoauMo 1aTh KOMIUIEKCHYIO OLIEHKY KaueCTBa BOJBI
pexu P B ctBope 4 3a 2018 1.

ITo xa’kqOMy MHIPENUEHTY IIPOBOJAT CIAEAYIOIINE BBIUNCICHUS.

B rpady 2 Tabnunet 29 3aHOCAT JaHHBIE 10 YUCIy omnpeneneHuid. [lo pacTBopeHHOMY B
Bozie kuciopoay ux 12, mo BIIKs Boger — 11 u T. 1.

B rpady 3 tabmumbl 29 moMemarT JaHHBIC M0 YUCITYy ONPEISICHHMN, MPEBHIMIAIONINX
ITJIK. ITo pactBopeHHOMY B Bojzie kuciaopoay npebimenuit [IJIK ver, mo BIIKs Boast — 9 u T.1.

Ha ocHoBaHMM JaHHBIX BTOPOU U TpeThel rpad ompenenseTcss MOBTOPSIEMOCTh ClydaeB
npesbitenust [TJIK: 002 = 0 %; apmxs = 9/11 - 100 % == 81,8 % u T.x1.

Pesynbrarel momematiot B rpady 4. [To 3HaYeHUSAM MOBTOPSEMOCTH HA OCHOBAHHUU TaO0I.
31 onpenenstoT 4acTHBII OLeHOUHbIH 0amT Sy; - Sesrixs = 4,05 Sapen = 4,0 1 T.11.

PaccuuteiBatoT kpatHocTh npeBwiiieHuss [1/IK B Tex pesynbraTax aHamusa, rie OHO
umeeT Mecto (rpada 6). 3aTemM ompenensoT cpeaHee 3HaueHue KpaTHocTu mpesblimenus [1JIK

TOJILKO IO TE€M Mpobam, TJie ecTh HapyllleHne HopMaTtuBoB (rpada 7). Hanpumep:
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Bemes= (1,6 + 1,3+ 1,7+ 1,6+ 1,8 +2,6 +2,3 + 3,8+ 1,0)/ 9 = 1,97 mr Ox/mv’;
Buoz = (15,0 + 15,5 + 18,5 + 16,0 + 19,0 + 8,0 + 34,5 + 3,0 + 33,0 + 8,0 + 9,0) / 11 =

=16,3 Mr N/,I[M3.

Tabmuma 31.
Knaccudukarus BOJHBIX 00BEKTOB IO TOBTOPSIEMOCTH CIIy4YaeB 3arps3HEHHOCTH
[ToBTOpsiemocTh, | XapaKkTepucTHKa YacTHbIN OLIEHOYHBIN Jons yactHOTO
% 3arps3HEHHOCTH | Oal 1Mo MOBTOPSIEMOCTH OLIEHOYHOTO Oaa,
BOJIBI Sai npuxoasuiasics Ha 1%
MIOBTOPSIEMOCTH
[1% 10)' e MHIYHAS [1;2) 0,11
[10; 30) HEyCTOMuMBast [2;3) 0,05
[30; 50) XapakTepHas [3;4) 0,05
[50; 100) XapakTepHas 4 -
[Ipumeuanus
1. 3gece u manmee WMHTEpPBAIBI 0003HAYAIOT CIEAYIOIIUM O0pa3oM: YUCIIO ClIeBa — HAYalo
WHTEpBaJia; YMCIIO CIpaBa — KOHEI| MHTepBaja; Kpyrias CKOOKa MOKa3bIBaeT, YTO CTOAIIEE MpU
HEll 3HaYeHHE B MHTEPBAJl HE BXOWT; KBapaTHasi CKOOKa — 3HAUCHHE BXOIHT.
2. IIpu 3HaUYEHHUSAX MOBTOPSIEMOCTH MEHBIIIE eIUHUIIBI TPUHUMAaeM S,; = ()

[To 3HauenusiMm cpemueil kpatHoctu mupesbieHus [IJIK Ha ocHoBanum Tabnm. 32
OIIPEEIISIOT YAaCTHBIN OLIEHOYHBIN Oani, KoTopslil nomemaror B rpady 8: Sgsnks = 1,97; Spnoz =
3,16 m 1.n. Omnpenenenne Sp, Kak W ONpeneneHUe Sy, NPOBOIAT € YYETOM JIMHEHHOMU
uaTepnoysiun. Hanpumep: Pyoz = 16,3. CornacHo Tab:1. 32, COOTBETCTBYIONMINUN TOMY 3HAYCHHIO
0as1 HAaXOIUTCSI MEXKAY TPEMs U YeThIpbMs. J{0JI 4aCTHOTO OIIEHOYHOTrO Oasia, MpUXoasIasics

Ha eauHHIy [;, B 3THX mpenenax coctasiser 0,025. UToObl momyuuTh 3HaYeHHE Oauia mo Puoz

HE00X0IUMO K TpEM NpUOaBUTh YKCIIO, IOJYUYEHHOE B PE3YyJIbTaTe NEUCTBUS

6,3 -0,025=0,16, Torga Sgno2 =3 + 0,16 = 3,16.

Tabnuma 32.
Knaccudukarus Bosl BOTHBIX 00BEKTOB MO0 KpaTHOCTH TipeBbimenus [1/1K
Kparnocts XapakTepucTuKa YacTHbIN OLEHOYHBIN Jlonst orileHOYHOTO
MIPEBBIIICHUS | YPOBHS 3arpsi3HEHHOCTH 0asu1 Mo KpaTHOCTH Oarna, IPUXOASIIAsACS
IIJIK BOJIEI npesbienus [IJIK Sp;, | Ha equHMIly KpaTHOCTH
npesbimienust 11K
(1;2) HU3ZKHAN [1;2) 1,00
[2; 10) CpeaHuit [2;3) 0,125
[10; 50) BBICOKHI [3;4) 0,025
[50; ) SKCTPEMAJIBHO BBICOKUH 4 0,025
[Ipumeuanue
Jnst pacTBOPEHHOIO B BOJIE KHUCIOPOJAa HCIOJIB3YIOT CIEIYIOIIME YCIOBHBIE TIpadaluu
KpaTHOCTH ypoBHs 3arpsisHéHHoctH: (1; 1,5] — vuskwii; (1,5; 2] — cpeanuit; (2; 3] — BBICOKUI;
(3; ] — akcTpemanbHO BhICOKHH. Ecim KOHIIEHTpalus pacTBOPEHHOTO KHUCJIOPOJa B BOJE
paBHa 0, 1151 pacuéra ycinoBHO npuHuMaeM e€ paBHoi 0,01 M/

99



Hanee omnpenensitoT 000OMIEHHBIE OIICHOYHBIE OaTbl MO KaXIOMY HWHIPEIAUCHTY

(rpada 9). Hampumep:
Sbriks = Sesriks - Speriks = 4 - 1,97 = 7,88;
Svo2 = Sano2* Spyo2 =4 - 3,16 =12,6 n T.71.

3HaveHus 0000IMEHHOTO OIIEHOYHOTO Oaia momeniaoT B rpady 9 Tadbmuib 31.

3HaYeHUS KOMOUHATNOPHO20 UHOEKCA 3A2PA3HEHHOCIU 800bl SA B CTBOPE A ONpPENeNsoT
KaK CyMMY OOOOIIEHHBIX OIICHOYHBIX 0aIioB (Sa = X' S;) MO KaXXA0My HHTPEIUCHTY:
SA=7,88+828+12,6+11,2+12,8+ 13,2+ 7,68+ 13,3+8,08+6,12=101,1.
Brraucisior yaenbHbIi KOMOMHATOPHBINA WHIEKC 3arpsS3HEHHOCTH BOJIBI S'4:

S'A =Sa/Na =101,1/16=06,32

[To 3HaueHHSIM OOOOIICHHBIX OIEHOYHBIX OAJJIOB M YCIOBHIO S; > 9 HaxoIsIT YHCIIO
KpUTHUecKoro nokasarens 3arpssHéHHoctd £ (KII3) Bogsl: /' = 5 (HUTpUTHBINA a30T, (peHOINBI,
He(TENPOAYKTHI, AMMOHUITHBIN a30T, COEIMHEHUS MEIH).
Boruncnstor koaddunment 3anaca k (k paccuuTbIBaeTCs TONBKO mpH F' < 5):

k=1-0,1-5=0,5.

[To 3nauenntro YKU3B (6,32) u uyucny KII3 (5) cormacHo Tabmuie 33 omnpeaenstor
KJIacc 3arps3HEHHOCTH BoJbL. J[is aToro B rpade, coorBercTByromeit 3HaueHuo KI13 5, Haxonum
rpananuio 3HaueHnit YKU3B, B koTopyro BXxoauT ero 3HaueHue 6,32, ¥ COOTBETCTBYIOIINE UM
KJacc (5-i) ¥ KaUeCTBEHHYIO XapaKTEPUCTUKY — «IKCTPEMAJIbHO TPSI3HASN.

Tabnuua 33.
Knaccudukammss  kadecTBa  BOJBI o

BOJOTOKOB 3HAa4YCHHIO YACIBHOTO

KOM6I/IHaT0pHOFO HHACKCA 3anH3HéHHOCTI/I BOJBbI

Xapakrepucrika Y nenbHBI KOMOMHATOPHBIA HHACKC 3arpI3HEHHOCTH BOJIBI
Knacc 3ari:)(:[C3T1%iI{I;PE);::TH ngi . B 3aBHCUMOCTH OT 4Hcia yuutsiBaeMbix KI13

BOAM KII3 |1 (k=0,9) |2 (k=0,8) |3 (k=0,7) |4 (k=0,6) |5 (k=0,5)

1-i YCIOBHO YHUCTast 1 0,9 0,8 0,7 0,6 0,5
2-# cnabozarpszuénnas | (1;2] ((0,9; 1,8] {(0,8; 1,6] [(0,7; 1,4] [(0,6; 1,2] {(0,5; 1,0]
3-i 3arpsi3HéHHas (2; 4] [(1,8;3,6] [(1,6;3,2] ((1,4;2,8] [(1,2;2,4] |(1,0;2,0]
pa3psn “a” | 3arpsi3HEHHAA (2; 3] [(1,8;2,7] [(1,6;2,4] [(1,4;2,1] ((1,2; 1,8] |(1,0;1,5]
paspsng “0” | ouens 3arpssHéHHaAs | (3;4] [(2,7;3,6] [(2,4;3,2] ((2,1;2,8] [(1,8;2,4] [(1,5;2,0]
4-i rpsA3Has (4; 11] |(3,6;9,9] |(3,2;8,8] [(2,8;7,7] [(2,4;6,6] [(2,0;5,5]
paspsna “a” | rpsasHas (4;6] [(3,6;5,4] [(3,2;4,8] [(2,8;4,2] [(2,4;3,6] [(2,0;3,0]
paspsng “0” | rpA3Has (6; 8] |(5,4;7,2] |(4,8;6,4] [(4,2;5,6] [(3,6;4,8] [(3,0;4,0]
pa3psnm “B” | o4eHB Tps3HAsS (8;10] |(7,2;9,0] |(6,4;8,0] [(5,6;7,0] [(4,8;6,0] [(4,0;5,0]
paspsa “r”’ | oueHb Ips3Has (8; 117 {(9,0;9,9] ((8,0; 8,8] [(7,0;7,7] |(6,0; 6,6] [(5,0;5,5]
5-i1 3KCTpEeMaJbHO (11; ] | (9,9; ©] | (8,8; 0] | (7,7, 0] | (6,6;0] | (5,5; ]

rps3Has
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IIpumep kpamkotl uHmepnpemayuu NOJY4eHHbIX KOMNJIEKCHbIX noKazameineu

1. Ilpessimenue I1JIK B Boge pexu P B ctBope A HaGmoganochk nmo 10 MHrpeaneHTam
XMMHUYECKOTO COCTaBa BOJAbI M3 16 ompenenseMbIx Moka3areneil. 3HaueHHe KodgduimeHTa
KOMIUIEKCHOCTH 3arpsi3HEHHOCTH BOJIBI IO OT/IEIBHBIM pe3yJibTaTaM aHaliu3a Kojebanock oT 46,7
o 69,2 %, B cpennem coctaBisisi 59,9%, 4TO CBUIIETETHLCTBOBAIO O BBICOKOW KOMILJIEKCHOCTH
3arpsiI3HEHUS BOJIbI peKu P B CTBOpE A B TE€UEHHUE BCETO roja.

2. lna Bcex 3arps3HSIONIMX HHrpeaneHToB (Tabn. 31) B TedeHHWe roja XapakTepHa
yCTOWYMBAs 3arps3HEHHOCTh, YTO TOATBEPXKIACTCS HAMOOJBIIUMHU 3HAYCHHUSIMH YaCTHBIX
OLICHOYHBIX OauioB mo mnoBropseMoctH (S, = 4). CorjacHo kinaccuukamuu BOJABI 110
MOBTOPSIEMOCTH CITy4aeB 3arpsA3HEHHOCTH, 3arpsS3HEHHOCTh BOJBI MO BCEM paccMaTpUBaeMbIM
WHTPEMCHTaM OIpEAeNseTCs KaK «XapakTepHas». YPOBEHb 3arps3HEHHOCTH BOJBI ATHUMHU
uHTpenueHTamMu pasnuyeH. [lo Ouoxumumueckomy mnotpebnenuto kuciopona, CIIAB,
COCIMHECHUSM HUKEJIs HAaOII0aICs] HU3KUM YPOBEHB 3arpsi3HEHHOCTU BOJbI. 3HAYCHHS YaCTHBIX
OIICHOYHBIX Oa/ioB JUIsl 3TUX WHIpeaueHToB He mnpesmanun 2,00: 1,97; 1,92; 1,53
cooTBeTcTBeHHO. [lo ¢eHonmam, coennHEHUsM >Keje3a, IMHKAa MUMENl MECTO CpPEAHHM YpOBEHBb
3arpsi3HEHHOCTU. YacTHBIC OIEHOYHBIC OAJUTBI 111 HUX COCTABIISLIA COOTBETCTBEHHO 2,79; 2,07 u
2,02. JIsist HATpUTHOTO M aMMOHHUITHOTO a30Ta, COeIMHEHUN MeIi U He(DTETPOAYKTOB XapaKTepeH
BBICOKMI ypOBEHb 3arpsi3HEHHOCTH. YacTHbIE OILEHOYHBIE OauIbl MO 3TUM HMHIPEIUEHTaM
COCTaBJISJIM COOTBETCTBEHHO 3,16; 3,31; 3,33 1 3,19.

3. Haubonpmryto mo0ir0 B OOMIYIO OIEHKY CTENEHH 3arpsA3HEHHOCTH BOJBI BHOCAT
COCIMHEHUS MEIY, aMMOHUNHBIA M HUTPHUTHBIN a30T, HerenmpoaykTel U QeHomsl. OOmme
OIICHOYHBIE Oa/ibl 3TUX HWHIPEAMEeHTOB coctaBisitor 13,3; 13,2; 12,6; 12,8 u 11,2
COOTBETCTBEHHO, YTO OTHOCUT HUX K KPUTUYECKUM IOKA3aTENsIM 3arpsi3HEHHOCTU BOJBI 3TOTO
BOJHOTO OOBEKTa, HA KOTOpPHIE HYXHO OOpaTuTh 0co00€ BHHMAaHHME NpPU IUIAHUPOBAHUU U
OCYILECTBIICHUN BOJOOXPAHHBIX MEPOIIPUSATUH.

4. Takum 00pa3oM, CTENEHb 3arpsA3HEHHOCTH BOJIbl peku P B cTBope 4 B TeueHue 2018 r.
XapaKkTepu3oBalach Kak JAKCTPEeMallbHO  BBICOKasg, 4YTO  OOYCJOBIEHO  HapylIEHUEM
CYIIECTBYIOIIMX HOPMATHBOB IO JEBSITH WHrpeAueHTaM. M3 wumcna mnociaenHux oco0o
BBIICTISIIOTCS CBOMIM BBICOKHM 3arpsi3HSOMUM 3(Q(QEeKToM NATh MOKazarele XUMHYECKOTO
COCTaBa BOJIbI: COCIMHCHUS MEI, aMMOHUWHBIA U HUTPUTHBIN a30T, HEPTEPOTyKTI U (PSHOIBI.

ITo xaxxmomy u3 HUX B 2018 1. HaGMI0AMaCh XapaKTepHas 3arps3HEHHOCTh BRICOKOTO YPOBHSI.
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Ta6uua - Kpurepun oneHKH NOBEPXHOCTHBIX BOJ

NoNe
/o

I/IHFp CAUCHTHI U IIOKAa3aTCIIN

JlumuTHpyronmi nprusHaKk
BPEOHOCTH

[IpenenbHO MOomycTUMAst
KOHIIEHTPAIUsI, MT/TT

|\ Y N Y N Y N S Gy GGy UGy VA G U U
DN L OO0 ATNUNDE W = P XTI WD

[NC RN\ I )
N L B~

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

PacTBOpEHHBIN KHCIOPOX

BHKHOHHOC

BIIK;s

Ammonwii coneoit (NH,")
Hurpat-unon (NO3")
Hutput-non (NOy")
Hedtb 1 HEPTETIPOTYKTHI
DeHoJtbI

CIIAB aHHOHAKTHUBHbBIC
Kenezo (Fe')

Menb (Cu2+)

Hunk (Zn”)

Xpom (Cr’")

Xpom (Cr®)

Huxens (Ni*)

Ko6aunbt (Co™")

Cauner (Pb™)

Meimbsk (As®)

PryTh (Hg2+)

Kazmuit (Cd*)
Mapranen (Mn2+)

®dtop (F)

Huanuner (CN)
Cynbdumsr (S7)
Ponmanuasr (CNS)

AAT, AA3, IXIT,
(dhochopoprannuecKre NeCTHIIH B
Metunmepkantan
benson

®ypdypon

Meranoun

dopmanbaeruyg
KcanTorenar OyTHIIOBBIi
Jutnodocdat Kpe3nsIoBbIi
Kannii (katuon) (K
Kassiuit (katuon) (Ca’")
Marnuii (KaTuoH) (Mg2+)
Harpuwii (katnon) (Na")
Cynbdatsl (aHHOH) (SO4)
Xnopunsl (aanon) (CI)
Munepanuzanus
®ocdarsl (arnon) (PO,)

oOurne TpeboBaHus

oOurne TpeboBaHus
o0mrne TpedboBaHuUs
TOKCHUKOJIOTHYECCKUI
CaHUTAPHO-TOKCHUKOJI-KUI
TOKCHUKOJIOTHUCCKHUI
PBIOOX03sTHCTBEHHBIH
PpBI00X0351CTBEHHBIN
TOKCHKOJIOTHUSCKUM
OPTraHOJICITUYECKHUI
TOKCHKOJIOTHUSCKUM
TOKCHUKOJIOTHYCCKUI
OPraHoJIEITUYECKHUI
CaHUTAPHO-TOKCUKOJI-KHI
TOKCHKOJIOTMYSCKUH
TOKCHUKOJIOTHYECKUI
CaHUTAPHO-TOKCHUKOJI-KUI
TOKCHUKOJIOTHYCCKUI
CaHUTAPHO-TOKCHUKOJI-KUI
TOKCHUKOJIOTHYCCKUI
TOKCHKOJIOTHYSCKUH
CaHUTAPHO-TOKCUKOJI-KHI
TOKCHKOJIOTMYSCKUM
0011ecaHUTapHBINI
CaHUTAPHO-TOKCHUKOJI-KUI
TOKCHUKOJIOTHYECKUI

OpPTraHOJICITHYECKHUI
TOKCUKOJIOTUYECKHI
OpPTraHOJICITHYECKHUI
CaHUTAPHO-TOKCHUKOJI-KUI
CaHUTAPHO-TOKCUKOJI-KHI
OPraHoOJIEITUYECKHI
OPraHOJICITHYECKHI
CaHUTAPHO-TOKCHUKOJI-KUI
CaHUTAPHO-TOKCUKOJI-KHI
CaHUTAPHO-TOKCHUKOJI-KUI
CaHUTAPHO-TOKCUKOJI-KHI
CaHUTAaPHO-TOKCHUKOJI-KUI
CaHUTAPHO-TOKCUKOJI-KHI
o0mne TpedboBaHus
obmue TpeboBaHMs

B 3UMHUH (TI0IIE AHBIN)
MIEPUOJT TOJDKHO OBITh HE
MeHee 4,0, B IeTHUH
(oTKpBITHII) HE MeHee 5,0
3,0
2,0
0,5 (0,39 N)

40,0 (9,1 N)

0,08 (0,02 N)

0,05
0,001
0,1
0,5
0,001
0,01
0,5
0,001
0,01
0,01
0,03
0,05
0,0005
0,005
0,01
1,5
0,05
OTCYTCTBHUE
0,1
OTCYTCTBHUE

0,0002
0,5
1,0
0,1

0,01
0,001
0,001

50,0
180,0

40,0
120,0
100,0
300,0

1000,0
3,5
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BapuanTs! 3ananuii k npaktuueckoil padore Ne 40
Komnaexcnas oyenxa cmenenu 3a2pa3HéHHOCIU 800bL NO YOeIbHOMY KOMOUHAMOPHOMY UHOEKCY 3A2PAZHEHHOCTU 800bl

Bapuanr 1

Jlata KoHueHTpalys MHIpEJMEHTOB U MOKa3aTesield XUMUUECKOTO COCTaBa M CBOMCTB BO/IbI, MF/)Z[M3

BHK5 02 Cr 802_4 F Co6m NN03- NNOZ' NNH4+ DeHOJIBI HIT CITIAB Cl,lzJr anJr CI'()Jr I\HZJr PbZJr

14.1 3,00 5,04 | 94,0 | 2355 0,16 0,21 0,320 9,00 0,000 0,85 0,32 - 0,021 | 0,001 0,016 | 0,042
13.11 1,94 7,43 | 90,5 | 2143 0,21 0,17 - 8,50 0,001 0,70 0,34 0,001 | 0,022 | 0,001 0,015 | 0,031
11.1I 2,47 8,56 | 97,4 | 252,1 0,39 0,42 0,380 8,00 0,001 0,85 0,35 0,001 | 0,035 | 0,000 | 0,017 | 0,054
15.1V 2,27 791 | 40,8 | 158,6 0,17 0,45 0,330 9,00 0,001 0,98 0,21 0,001 | 0,027 | 0,000 | 0,019 | 0,043
12.V 2,56 - 88,2 - 0,15 0,46 0,390 10,0 0,001 0,95 0,11 - 0,005 | 0,000 | 0,010 | 0,062
09.VI 3,32 7,44 | 63,4 | 135,6 0,24 0,40 - 8,40 0,000 0,70 0,12 0,001 | 0,009 | 0,001 0,018 | 0,031

13.VII 5,65 - 65,7 | 1254 0,10 0,21 0,550 8,50 0,000 0,75 0,11 0,001 | 0,029 | 0,001 0,020 | 0,038

12.VIII 5,30 5,01 | 66,6 | 135,8 0,19 0,26 0,025 9,50 0,001 0,85 0,19 0,000 | 0,002 | 0,000 | 0,014 | 0,029
10.IX 6,70 10,3 | 75,5 - 0,20 0,68 0,120 9,20 0,001 0,85 0,11 0,000 | 0,021 | 0,000 | 0,012 | 0,024
14.X 3,90 8,96 | 87,3 158,4 0,47 0,12 0,640 9,20 0,001 0,95 0,20 0,001 | 0,008 | 0,000 | 0,019 | 0,022
18.X1 1,11 6,40 | 76,9 | 2253 0,32 0,33 0,230 9,40 0,000 0,80 0,22 0,000 | 0,012 | 0,001 0,021 | 0,021

16.XI1 1,50 5,06 | 77,4 | 287,6 0,30 0,39 0,210 9,50 0,001 0,87 0,19 0,001 | 0,015 | 0,001 0,019 | 0,021

Bapuanr 2

Jlarta KoHueHTpalys MHIpEJMEHTOB U MOKa3aTejield XUMUUECKOTO COCTaBa M CBOMCTB BO/IbI, MF/)Z[M3

BHK5 02 Cr 802_4 F Co6m NN03- NNOZ' NNH4+ DeHOJIBI HIT CITIAB Cl,lzJr anJr CI'()Jr I\HZJr PbZJr

14.1 4,05 3,25 | 270 201,0 0,60 0,21 0,100 0,45 0,000 0,00 0,10 0,001 | 0,068 | 0,008 0,010 | 0,007
13.11 2,32 6,12 | 390 2223 0,80 0,45 0,110 0,56 0,001 0,00 0,10 0,001 | 0,240 | 0,005 0,010 | 0,001
11.111 3,15 8,12 | 380 156,4 0,40 0,41 0,100 0,24 0,001 0,05 0,09 0,001 | 0,250 | 0,001 0,009 | 0,001
15.1V 2,25 - 300 - 0,50 0,08 0,060 0,27 0,000 0,05 0,08 0,001 - 0,009 0,008 | 0,001
12.V 2,30 | 7,217 | 280 150,7 1,00 0,09 0,020 0,27 0,000 0,05 0,07 0,001 | 0,150 | 0,010 0,008 | 0,008
09.VI 3,20 ,06 370 195,6 0,90 10,5 0,020 - 0,000 0,05 0,02 - 0,090 | 0,054 0,004 | 0,001
13.VII 6,45 3,12 | 355 196,1 2,50 11,3 0,010 0,57 0,001 0,05 0,04 0,001 | 0,190 | 0,012 0,005 | 0,001
12.VIII 6,10 4,17 | 256 198,4 1,23 0,10 0,010 0,59 0,001 0,05 0,06 0,020 | 0,020 | 0,016 0,004 | 0,001
10.IX 5,10 6,23 | 350 - 0,60 1,42 0,060 0,98 0,001 0,05 0,02 0,003 | 0,029 | 0,004 0,007 | 0,005
14.X 4,50 9,54 | 270 187,9 0,70 0,23 0,120 0,75 0,001 0,05 0,10 0,009 | 0,047 | 0,010 0,006 | 0,001
18.XI 2,10 8,98 | 380 298,1 0,60 0,28 0,210 0,28 0,000 0,00 0,10 0,001 | 0,078 | 0,007 0,008 | 0,001
16.XII 2,20 10,2 | 350 301,3 0,48 0,23 0,220 0,47 0,000 0,00 0,10 0,002 | 0,056 | 0,006 0,009 | 0,006
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Bapuanr 3

I[aTa KOHLICHTpaI_II/ISI HWHIPCAUCHTOB U noKa3areyied XUMUYECKOI'0 COCTaBa M CBOWCTB BOJHI, Ml“/,I[M3

BIIK; | O, Cl | SO*; | Fewsw | Nnos- | Nnox- | Nauwse | @ewonst | HIT | CIIAB | Cu* | zZn™ | O Ni** Pb*"

14.1 120 | 925 | 740 | 84,5 0,94 32,0 | 0,250 | 045 0,020 | 0,15 0,12 0,001 | 0,024 | 0,005 | 0,010 | 0,055
13.11 1,54 | 9,42 | 80,3 | 95,2 0,24 22,0 | 0,310 | 0,56 0,015 | 0,25 0,14 0,001 | 0,034 | 0,006 | 0,010 | 0,065
11.111 0,56 | 9,54 | 87,5 | 90,6 0,55 12,0 | 0,370 | 0,24 0,020 | 0,15 0,15 0,001 | 0,028 | 0,004 | 0,010 | 0,060
150V | 0,58 | 9,90 | 30,1 | 75,8 0,66 13,0 | 0,320 | 0,27 0,008 | 0,18 0,11 0,001 | 0,017 | 0,005 | 0,010 | 0,082
12.V 0,97 | 9,70 | 78,3 | 85,5 - 16,0 | 0,380 | 0,27 0,007 | 0,15 0,11 0,001 | 0,015 | 0,001 - 0,095
09.VI | 054 | 10,5 | 53,7 | 86,7 0,55 24,0 | 0,160 - 0,007 | 0,40 | 0,12 0,001 - 0,001 | 0,010 | 0,045
13.VII | 0,75 | 827 | 552 | 946 0,22 17,1 - 0,57 0,019 | 0,30 | 0,04 0,001 | 0,029 | 0,009 - 0,025
12.VIIT | 0,75 | 8,73 | 56,1 - - 192 | 0,019 | 0,59 0,014 | 0,40 | 0,06 0,001 | 0,002 | 0,007 | 0,010 | 0,020
100X | 0,65 | 10,1 | 651 | 88,5 0,73 142 | 0,060 | 0,98 0,013 | 0,15 0,02 0,001 | 0,021 | 0,008 | 0,010 | 0,057
14.X 0,50 | 9,90 | 77,5 | 96,2 0,99 10,5 - 0,75 0,014 | 0,40 | 0,10 0,001 | 0,008 | 0,010 | 0,010 | 0,058
18.X1 0,60 | 845 | 66,0 | 993 0,40 162 | 0,160 | 0,28 0,018 | 0,25 0,10 0,001 | 0,012 | 0,020 | 0,010 | 0,095
16.XI1 | 1,80 | 10,0 | 67,8 | 889 0,67 13,0 | 0,180 | 047 0,012 | 030 | 0,10 0,001 | 0,015 | 0,015 | 0,010 | 0,065

Bapuanr 4
I[aTa KOHLICHTpaI_II/ISI HWHIPCAUCHTOB U noKa3areyie XUMUYECKOI'0 COCTaBa M CBOWCTB BOJHI, Ml“/,I[M3

BIIK; | O, Cl | SO*; | Fewsw | Nnos- | Nnor- | Namse | @ewonst | HIT | CIIAB | Cu* | zZn® | O Ni** Pb*"
14.1 2,90 | 6,05 | 356 | 2144 | 0,05 0,51 0,300 | 8,20 0,006 | 0,75 0,25 0,023 | 0,002 | 0,002 | 0,092 | 0,1230

13.11 2,94 | 747 | 297 | 211,6 | 0,03 0,75 | 0,310 | 8,30 0,001 0,80 | 026 0,024 | 0,004 | 0,001 | 0,087 | ,231
11.111 1,76 | 6,58 | 474 | 156,8 | 0,09 0,21 0,370 | 9,50 0,001 0,75 0,29 0,022 | 0,005 | 0,001 | 0,045 | 0,098
15.1V - 9,97 | 451 | 142,1 | 0,08 028 | 0,850 | 9,20 0,005 | 0,85 0,12 0,021 | 0,007 | 0,002 | 0,076 | 0210
12.V 1,77 | 8,79 | 323 - 0,05 0,39 | 0,019 | 9,20 0,004 | 0,85 0,14 0,044 | 0,005 | 0,001 | 0,019 | 0,068
09.VI 1,84 | 945 | 441 | 196,7 | 0,07 0,59 | 0,060 | 9,40 0,003 | 0,95 0,14 0,021 | 0,009 | 0,001 | 0,062 | 0,085
13.VII - 827 | 463 | 1572 | 0,04 034 | 0,079 | 8,50 0,001 0,85 0,18 0,028 | 0,009 | 0,001 | 0,036 | 0,095
12.VIIT | 1,95 | 8,78 | 312 | 2084 | 0,03 0,90 | 0,160 | 9,20 0,001 0,90 - 0,043 | 0,002 | 0,000 | 0,046 | 0,432
10.IX 1,85 | 9,39 - - 0,08 0,78 | 0,180 | 9,20 0,001 0,85 0,12 0,019 | 0,009 | 0,000 | 0,051 | 0213
14.X 1,90 | 9,92 | 345 | 1294 | 0,08 0,53 | 0,660 | 9,20 0,003 | 0,85 0,21 0,018 | 0,007 | 0,001 | 0,043 | 0,085
18.X1 1,90 | 843 | 465 | 2454 | 0,04 0,18 | 0,160 | 9,00 0,000 | 0,90 | 0,21 0,019 | 0,008 | 0,001 | 0,065 | 0,085
16.XII | 230 | 10,7 | 445 | 1783 | 0,08 0,13 | 0,180 | 823 0,004 | 097 0,21 0,009 | 0,002 | 0,001 | 0,025 | 0,123
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Bapwuanr 5

I[aTa KOHLICHTpaI_II/ISI HWHIPCAUCHTOB U noKa3areyied XUMUYECKOI'0 COCTaBa M CBOWCTB BOJHI, Ml“/,I[M3

BIIK; | O, Cl | SO*; | Fewsw | Nnos- | Nnox- | Nauwse | @ewonst | HIT | CIIAB | Cu* | zZn™ | O Ni** Pb*"
14.1 531 | 3,06 | 652 | 1572 | 0,01 16,0 | 0,012 | 0,22 0,001 | 0,05 0,09 0,001 | 0,044 | 0,009 - 0,031
13.11 485 | 423 | 56,1 | 2084 | 0,02 240 | 0,012 | 0,21 0,001 | 0,05 0,08 0,001 | 0,054 | 0,008 - 0,041
11.111 6,53 | 7,56 | 65,1 | 1855 | 0,02 - 0,011 | 0,25 0,001 | 0,05 0,05 0,001 | 0,035 | 0,009 | 0,010 | 0,021
150V | 0,15 | 6,51 | 77,5 | 1294 | 0,04 192 | 0,011 0,26 0,000 | 0,05 0,02 0,001 | 0,027 | 0,007 | 0,010 | 0,051

12.V 555 | 6,71 | 86,5 | 2454 | 0,06 142 | 0,012 | 0,28 0,000 | 0,00 | 0,10 - 0,025 | 0,005 | 0,010 -
09.VI | 532 | 7,44 |67,87| 1749 | 0,08 10,5 - 0,32 0,000 | 0,000 - - 0,019 | 0,004 | 0,010 | 0,061
13.VII | 6,64 | 526 | 40 | 1913 | 0,07 123 | 0,015 | 0,12 0,001 ,00 0,04 0,001 | 0,029 | 0,001 | 0,010 | 0,021
12.VIIT | 723 | 471 | 803 | 1963 | 0,09 142 | 0,013 | 0,25 0,001 | 0,00 | 0,02 0,001 | 0,022 | 0,002 | 0,010 | 0,011
10IX | 8,05 | 531 | 875 | 1523 | 0,05 233 | 0,014 | 0,12 0,001 | 0,05 0,01 0,001 | 0,040 | 0,001 | 0,010 | 0,011
14.X 3,12 | 6,96 | 30,1 | 2563 | 0,06 12,9 | 0,003 | 0,23 0,001 | 0,05 0,10 0,001 | 0,027 | 0,001 | 0,010 | 0,051
1I8.XI | 2,16 | 6,40 | 783 | 1969 | 0,07 9,80 | 0,020 | 025 0,000 | 0,05 0,03 0,001 | 0,032 | 0,002 | 0,010 | 0,091
16.XII | 250 | 9,62 | 53,7 | 1563 | 0,09 8,70 | 0,015 | 0,36 0,000 | 0,05 - 0,001 | 0,022 | 0,002 | 0,010 | 0,041

Bapuanr 6
I[aTa KOHLICHTpaI_II/ISI HWHIPCAUCHTOB U noKa3areyie XUMUYECKOI'0 COCTaBa M CBOWCTB BOJHI, Ml“/,I[M3

BIIK; | O, Cl | SO*; | Fewsw | Nnos- | Nnor- | Namse | @ewonst | HIT | CIIAB | Cu* | zZn® | O Ni** Pb*"
14.1 2,52 | 8,12 | 86,5 | 1525 | 0,04 0,68 | 0,370 | 8,50 0,010 | 0,85 0,14 0,001 - 0,001 | 0,016 | 0,001
13.11 332 | 9,02 | 67,87 | 150,7 | 0,03 0,12 | 0,320 | 9,20 0,000 | 0,90 | 0,18 0,001 | 0,034 | 0,001 | 0,016 | 0,001
11.111 565 | 721 | 4,0 | 1956 | 0,08 - 0,380 | 9,20 0,009 | 0,85 0,17 0,001 | 0,024 | 0,000 | 0,011 | 0,001
150V | 5,30 - 80,3 | 196,1 | 0,08 039 | 0,160 | 9,20 0,009 - 0,12 0,001 | 0,025 | 0,000 | 0,023 | 0,001

12.V 6,70 | 6,123 | 87,5 - 0,04 0,21 - 9,00 0,000 | 0,80 | 0,21 0,001 | 0,017 | 0,000 | 0,015 -
09.VI | 3,00 25 | 74,0 | 86,7 0,08 0,17 | 0,019 | 823 0,008 - 0,25 0,001 | 0,015 | 0,001 | 0,0150 | 0,001
13.VII | 3,90 | 3,12 | 80,3 | 946 0,05 0,42 | 0,060 | 8720 0,008 | 0,85 0,26 - 0,009 | 0,001 | ,012 | 0,001
12.VIIT | 227 | 417 | 875 | 874 0,03 0,45 | 0,012 | 8,30 0,008 | 0,85 0,29 0,001 | 0,019 | 0,000 | 0,017 | 0,001
10.IX 1,94 | 623 | 30,1 | 88,5 0,09 0,46 | 0,015 | 9,50 0,013 | 0,95 0,12 0,001 | 0,002 | 0,009 | 0,015 | 0,001
14.X 2,47 | 898 | 783 | 96,2 0,08 0,40 | 0,013 | 9,20 0,014 | 0,85 0,14 0,001 | 0,030 | 0,008 | 0,016 | 0,001
18.X1 1,11 | 9,54 | 834 | 1749 | 0,05 0,21 0,014 | 9,20 0,018 | 0,90 | 0,21 0,001 | 0,017 | 0,009 | 0,009 | 0,001
16.XII | 1,50 | 102 | 952 | 1913 | 0,07 0,26 - 9,40 0,012 | 097 | 0,21 0,001 | 0,012 | 0,007 | 0,012 | 0,001
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Bapuanr 7

I[aTa KOHLICHTpaI_II/ISI HWHIPCAUCHTOB U noKa3areyied XUMUYECKOI'0 COCTaBa M CBOWCTB BOJHI, Ml“/,I[M3
BIIK; | O, Cl | SO*; | Fewsw | Nnos- | Nnox- | Nauwse | @ewonst | HIT | CIIAB | Cu* | zZn™ | O Ni*" | Pb*
14.1 332 | 9,02 | 552 | 156,8 | 0,06 039 | 0,330 | 0,24 0,007 | 0,85 0,03 0,002 | 0,009 | 0,000 | 0,008 |0210
13.11 565 | 7,217 | 56,1 | 142,1 | 0,08 0,21 0,390 | 0,27 0,007 | 0,90 | 0,04 0,002 | 0,034 | 0,001 - 0,068
11.111 5,30 06 | 651 | 2012 | 0,07 0,17 | 0,170 | 0,27 0,019 | 0,85 0,02 0,001 | 0,019 | 0,001 | 0,005 | 0,085
150V | 6,70 | 3,12 | 77,5 | 196,7 | 0,09 042 | 0,550 | 0,36 0,014 | 0,85 0,01 0,001 | 0,002 | 0,000 | 0,004 | 0,095
12.V 390 | 4,17 | 66,0 | 157,2 | 0,05 0,45 | 0,025 | 0,57 0,013 | 0,90 | 0,10 0,001 | 0,030 | 0,000 - 0,432
09.VI 1,11 | 325 | 740 | 2084 | 0,06 0,68 | 0,320 | 0,59 0,020 | 0,75 0,03 0,001 | 0,017 | 0,000 | 0,006 |0,2130
13.VII | 1,50 | 6,12 | 80,3 | 1855 | 0,01 0,12 | 0,330 | 045 0,015 | 0,80 | 0,06 0,001 | 0,024 | 0,001 | 0,008 |,123
12.VIIT | 3,00 | 812 | 87,5 | 2144 | 0,02 033 | 0,380 | 0,56 0,020 | 0,75 0,09 0,001 | 0,025 | 0,001 | 0,010 |-
10.IX 1,94 | 623 | 30,1 | 211,6 | 0,02 0,46 | 0,120 | 0,98 0,008 | 0,85 - 0,001 - 0,000 | 0,010 | 0,098
14.X 247 | 954 | 783 | 1294 | 0,04 0,40 | 0,640 | 0,75 0,014 | 0,85 0,05 0,001 | 0,015 | 0,000 | 0,009 | 0,085
18.XI | 227 | 898 | 537 | 2454 | 0,07 0,21 0,230 | 0,28 0,018 | 0,95 0,02 0,001 | 0,009 | 0,001 | 0,008 | 0,085
16.XI1 | 257 | 102 | 67,8 | 1783 | 0,09 0,26 - 0,47 0,012 | 097 | 0,10 0,001 | 0,012 | 0,001 | 0,009 |0,123
BapuanT 8
I[aTa KOHLICHTpaI_II/ISI HWHIPCAUCHTOB U noKa3areyie XUMUYECKOI'0 COCTaBa M CBOWCTB BOJHI, Ml“/,I[M3
BIIK; | O, Cl | SO*; | Fewsw | Nnos- | Nnor- | Namse | @ewonst | HIT | CIIAB | Cu* | zZn® | O Ni** Pb*"
14.1 1,85 | 891 | 323 | 2454 | 0,08 11,3 | 0,250 | 9,20 0,000 | 0,85 0,17 0,023 | 0,170 | 0,005 | 0,019 | 0,089
13.11 2,80 | 7,71 | 441 | 1749 | 0,04 0,10 | 0,310 | 9,40 0,001 | 0,80 | 0,12 0,024 | 0,150 | 0,001 | 0,062 | 0,061
11.111 1,85 | 8,44 | 463 | 191,3 | 0,03 0,21 0,370 | 8,50 0,001 | 0,85 0,21 0,022 | 0,090 - 0,036 | 0,021
150V | 0,90 | 7,26 | 312 | 1963 | 0,08 0,45 | 0,320 | 9,20 0,001 | 0,90 | 0,25 0,021 | 0,190 | 0,009 | 0,046 | 0,011
12.V 1,85 | 7,71 | 413 | 1523 | 0,08 0,41 0,380 | 9,20 0,001 | 0,85 0,26 0,044 | 0,020 | 0,007 | 0,051 -
09.VI 1,90 | 10,3 | 356 | 1572 | 0,04 0,08 | 0,160 | 9,20 0,000 | 0,85 0,29 0,021 | 0,029 - 0,092 | 0,051
13.VII | 1,80 | 5,14 | 297 | 2084 | 0,05 0,09 | 0,230 | 9,00 0,000 | 0,90 | 0,12 0,032 | 0,068 | 0,005 | 0,087 -
12.VIIT | 1,95 | 943 | 474 | 1855 | 0,03 10,5 | 0,019 | 8723 0,001 | 0,80 | 0,14 0,032 | 0,240 | 0,006 | 0,045 | 0,041
10.IX 1,88 | 8,56 | 451 | 1294 | 0,09 1,42 | 0,060 | 8720 0,001 | 0,95 0,18 0,037 | 0,250 | 0,004 | 0,076 | 0,031
14.X 1,85 | 8,96 | 345 | 2563 | 0,08 023 | 0,125 | 8,30 0,001 | 0,88 | 0,14 0,035 | 0,047 | 0,010 | 0,043 | 0,041
1I8.XI | 090 | 7,40 | 465 | 1969 | 0,05 028 | 0,160 | 9,50 0,000 | 0,90 | 0,21 0,011 | 0,078 | 0,020 | 0,065 | 0,021
16.XII | 1,97 | 11,6 | 235 | 1563 | 0,07 023 | 0,180 | 9,20 0,000 | 097 | 0,21 0,011 | 0,056 | 0,015 | 0,025 | 0,051

106




BapuanTt 9

I[aTa KOHLICHTpaI_II/ISI HWHIPCAUCHTOB U noKa3areyied XUMUYECKOI'0 COCTaBa M CBOWCTB BOJHI, Ml“/,I[M3
BIIK; | O, Cl | SO*; | Fewsw | Nnos- | Nnox- | Nauwse | @ewonst | HIT | CIIAB | Cu* | zZn™ | O Ni** Pb*"
14.1 2,53 | 7,89 | 53,7 | 1253 | 0,09 026 | 0,040 | 9,00 0,002 | 0,05 0,25 0,038 | 0,010 | 0,001 | 0,023 | 0,035
13.11 2,65 | 7,98 | 552 | 1523 | 0,08 024 | 0,025 | 8,00 0,001 | 0,05 0,23 0,040 | 0,08 | 0,002 | 0,012 | 0,065
11.111 3,15 | 8,05 | 56,1 | 1423 | 0,10 0,52 | 0,036 | 8,50 0,001 | 0,05 0,32 0,044 | 0,09 | 0,001 | 0,014 | 0,025
150V | 421 | 825 | 651 | 1586 | 0,10 0,39 - 8,50 0,001 | 0,15 0,12 0,025 | 0,05 | 0,001 | 0,015 | 0,042
12.V - 8,65 - 129,5 | 0,10 0,85 | 0,085 - 0,001 | 0,05 0,15 0,017 | 0,06 | 0,001 | 0,025 | 0,057
09.VI | 356 | 9,89 | 66,0 | 1753 | 0,09 0,78 | 0,041 | 9,20 0,001 | 0,05 0,28 0,014 | 0,02 | 0,001 | 0,032 | 0,056
13.VII | 2,98 | 9,89 | 67,87 | 1453 - 0,45 | 0,023 10,0 0,001 | 0,05 0,56 0,018 | 0,02 | 0,001 | 0,042 | 0,038
12.VIIT | 4,56 | 885 | 4,0 | 1256 | 0,05 0,46 | 0,025 | 8,00 0,001 | 0,05 0,54 0,012 | 0,03 | 0,001 | 0,012 -
100X | 489 | 885 | 803 | 1245 | 0,05 0,52 | 0,028 - 0,002 | 0,10 | 0,21 0,023 | 0,05 | 0,002 | 0,025 | 0,087
14.X 498 | 6,78 | 87,5 | 1103 | 0,06 032 | 0,042 | 8,00 0,001 | 0,05 0,25 0,029 | 0,06 | 0,001 | 0,024 | 0,057
18.XI | 523 | 7,98 | 30,1 | 1824 | 0,04 0,98 | 0,041 9,20 0,001 | 0,05 0,31 0,008 | 0,08 | 0,001 | 0,031 | 0,065
16.XII | 325 | 9,89 | 783 | 178,55 | 0,05 0,75 | 0,012 | 9,00 0,002 | 0,05 0,24 0,009 | 0,05 | 0,000 | 0,012 | 0,054
Bapuant 10
I[aTa KOHLICHTpaI_II/ISI HWHIPCAUCHTOB U noKa3areyie XUMUYECKOI'0 COCTaBa M CBOWCTB BOJHI, Ml“/,I[M3
BIIK; | O, Cl | SO*; | Fewsw | Nnos- | Nnor- | Namse | @ewonst | HIT | CIIAB | Cu* | zZn® | O Ni** Pb*"
14.1 320 | 10,5 | 474 | 2454 | 0,04 0,17 | 0,380 | 9,20 0,007 | 0,85 0,02 0,001 | 0,019 | 0,005 | 0,032 -
13.11 4,05 | 925 | 451 | 1749 - 0,42 | 0,160 | 9,20 0,007 | 0,85 0,10 0,001 | 0,002 | 0,006 | 0,042 | 0,085
1100 | 232 | 942 | 323 | 191,3 | 0,05 0,45 | 0,230 | 10,0 0,019 | 0,95 0,03 0,000 | 0,030 | 0,004 | 0,012 | 0,095
150V | 3,15 | 9,54 | 441 | 1963 | 0,03 0,39 | 0,019 | 8,00 0,014 | 0,75 0,04 0,001 | 0,017 | 0,010 | 0,025 -
12.V 225 | 9,90 | 463 | 1523 - 0,21 0,060 | 8,50 0,020 | 0,80 | 0,02 0,001 | 0,024 | 0,020 | 0,023 | 0213
09.VI | 230 | 9,70 | 356 | 256,3 | 0,08 0,68 - 9,00 0,015 | 0,75 0,09 0,001 | 0,025 | 0,015 | 0,012 | 0,1230
13.VII | 645 | 827 | 297 | 1572 | 0,04 0,12 | 0,310 | 8,00 0,020 | 0,85 0,08 0,001 - 0,001 | 0014 | 231
12.VIIT | 6,10 | 873 | 312 | 2084 | 0,03 033 | 0,370 | 8,50 0,008 | 0,90 | 0,05 0,001 | 0,034 | 0,001 | 0,015 -
10IX | 5,10 | 10,1 | 413 | 1855 | 0,08 0,46 | 0,320 | 8,50 0,013 | 0,85 0,01 0,001 | 0,017 | 0,009 | 0,025 | 0210
14.X 4,50 | 9,90 | 345 | 1294 | 0,08 0,40 | 0,125 | 8,00 0,014 | 0,85 0,10 0,001 | 0,015 | 0,007 - -
1I8.XI | 2,10 | 845 | 465 | 1969 | 0,05 0,21 0,160 | 9,20 0,018 | 0,90 | 0,03 0,001 | 0,009 | 0,008 | 0,031 | 0,085
16.XII | 220 | 10,0 | 445 | 1563 | 0,07 026 | 0,180 | 9,00 0,012 | 097 | 0,05 0,001 | 0,012 | 0,002 | 0,012 | 0,123
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CJioBapb TEpMHHOB

AOcopOums - (;1at. abCOpPNTHO - MOTJIONIEHKE) -1) MOTOoNIEHUE BEIIECTBA WIH YHEPTHH
Bceil Maccoil (00beMOM) MOTJIOMIAIONIETO Tena; 2) MOTJIOUICHHE OJHOTO BEIIECTBA APYTUM C
PaBHOMEPHBIM pacIpeIeIEHUEM MOTIIOMIEHHOTO BEIIECTBA 110 BCEMY 00bEMY MOTIIOTHTEIS.

ABTOTpOo(dBI (Tped. autos - cam, trophe - muTaHue) - OpraHU3MBI, HCIIOIB3YIONINE B
KauecTBE MCTOYHMKA YyTJEpojAa YTJIEKUCHBIN ra3, TO €CTb OpPraHU3MBbI, CIOCOOHBIE CO37aBaTh
OpPraHMYeCKHEe BEIECTBA M3 HEOPraHWYECKHUX - YTIIEKUCIOro Ta3a, BOIbl, MUHEPAIbHBIX COJICH
(pactenust U HeKoTOpbie OakTepuu). OpraHu3Mbl, CHHTE3UPYIOIINE OPraHUYECKUE BEIIECTBA U3
HEOPTraHWYECKUX C HCIonb3oBaHueM sHepruu ComHia (GpoToTpodsl) WM XUMHYECKUX CBS3CH
(xeMOTpOdHI).

Ancopoums (f1aT. an - Ha, y; copOepe - MOrIOmAaTh) - MOTJIOIIEHHE BeIlecTBa U3 Tasa
WIA pacTBOpa IOBEPXHOCTBIO JPYroro BemecTBa (Tena), TPOUCXOASIIEe TOJ BIUSHUEM
MOJIEKYJISIPHBIX CHIL.

AKTHBHBIIi WJI - CJIOW TMecKa WM MEJIKUX YacTHI[ TJIACTUKa, B KOTOPOM HMEETCs
00JIbIIIOE  KOJMYECTBO MMKpPOOPraHM3MOB. Mcmomb3yercs [Uisi OMOJIOTHYECKOH OUYMCTKH
3arpsi3HEHHBIX BOJI.

AMMHAK - NPOMEXYTOYHBIA MPOAYKT MPOU3BOACTBA XMMHYECKONH MPOMBIIUIEHHOCTH,
U3 KOTOPOTO TPOM3BOJATCA a30THBIE MHUHEpajbHble YyIOOpeHHs, a30THas KHUCIOTa,
CHUHTETHYECKHE BOJIOKHA. Ilpu momamaHuM B OKpPY>KAIOLIYI0 Cpely aMMHUAaK SBISETCS ONACHBIM
3arpsi3HUTENIEM aTMOC(Ephl U BOJBI.

AHa’po0bl 00JUraTHbIe - OPTaHW3MBbI, HECIIOCOOHBIE XHUTh B KHCIOPOJIHOHN cpeie
(HeKoTOpbIe OaKTEepUN).

AHa’po0bl (paKyJIbTATHBHBIE - OPraHU3MBI, CIIOCOOHBIC XUTh KAaK B TPUCYTCTBHH
KHCJIOpPOJ1a, TaK U 0€3 Hero (HEKOTopble OaKTEpUH U rPpUOBI).

AHTPONOreHHAsi HATPY3Ka - KOMIUICKCHBIN MMOKa3aTeNb, OTPaXXaoIUMii MHTEHCUBHOCTh
BIUSHUS 4YENOBEKAa Ha HKOCHCTEMBI. AHTPOMOTeHHAas Harpy3ka BKIIOYAeT HCIOJIb30BAaHUE
pECYpcoB MOMYJISIIMKA BHAOB, BXOJIIUX B IKOCUCTEMbI (0XOTa, PHIOHAs JIOBINSA, 3aroTOBKa
JICKapCTBEHHBIX pacTeHHH, pyOKa JepeBbeB), BBIAC CKOTAa, PEKpPEAliOHHOE BO3JEHCTBHE,
3arpsisHeHHe (cOpoC B BOJOEMBI MPOMBIIUIEHHBIX, OBITOBBIX U CEIbCKOXO3HCTBEHHBIX CTOKOB,
BbIMAa/IeHHE U3 aTMOC(hephl B3BEIICHHBIX TBEP/bIX BEIIECTB MIIM KUCIOTHBIX JOXAeH) u np. Ecou
AHTPOIIOTEHHAsI Harpy3Ka U3MEHSETCS TO/ OT T'0/1a, TO OHA MOXET ObITh MPUUMHON (DIFOKTYyanui
IKOCHUCTEM, €CIH JACWCTBYET Ha DJKOCHUCTEMBI IIOCTOSHHO — TO MPHYUHON SKOJIOTHYECKON
cykueccud. [Ipu panmoHaabHOM MPUPOAONOIB30BaHUH.
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A3po0bl - OpraHu3Mbl, CIIOCOOHBIE YKUTh TOJBKO B KHCIOPOAHON cpene (KUBOTHBIE,
pacTeHus, HeKOTOpbIe OAaKTepUH U TPUOHI).

BenToc - opraHu3Mbl, JKMBYIIME Ha JAHE U B IPyHTE (MPUKPENJIEHHbIE BOJOPOCIH H
BBICIIIE PACTEHUs, paKooOpa3Hble, MOJIITIOCKH, MOPCKHUE 3BE3/IbI U 1Ip.). BoiiemstoT

¢uTobenToc u 3000eHToc. CM. IlnaHkTOH.

BuoreHHble 3JIeMEHTBI - XUMHUYECKHE OHJIEMEHTbl WM IPOCTbIE COEIAUHEHMS,
SBJISIOIIMECS MPOAYKTAMH >KU3HEIESITEIbHOCTH OPraHU3MOB WIM BXOJAIIME B HMX COCTaB U
UTparoIIye BaXKHYIO POJIb B XKU3HEIEATSIIbHOCTH OPraHU3MOB.

Buounaukanmusa (rped. OMOC - KM3Hb, HEJAT. MHIUKATOP - yKa3aTellb) - KOMIUIEKC
creun(UYEecKUX peaklil >XMBOIO OpraHu3Ma WM €ro 3JieMeHTa (Tpynnbl KJIETOK, TKaHH,
OpraHa) Ha BHEIIHHE BO3/ICHCTBUS; B TOM YHUCIIE XMMUYECKHUE - ONpE/IeIeHne HAIMUUs TOTO WU
MHOTO XHUMHMYECKOTO 3JIEMEHTa WM COCIMHEHHUS B OKpY)KaloLIeH cpexne; - oOHapyXeHUE U
orpeziesieHue OMOJIOTUYECKH U 3KOJOTMYECKH 3HAYMMBIX AHTPOIIOT€HHBIX HArpy30K Ha OCHOBE
pEaKIMM Ha HUX KUBBIX OPraHU3MOB U UX COOOILECTB.

Buosornyeckue MHAUKATOPBI (Tpey. OMOC - KU3Hb, JAT. UHIUKATOP - yKa3aTenb) -
Ouosiornueckue OOBEKThl, HAa OCHOBAaHUHM KOTOPBIX OIEHMBAIOTCS YCJIOBHs cpelbl. 1) rpymma
0co0eil 0IHOTO BU/A WM COOOIIECTBO, 110 HAIMYMIO, COCTOSHUIO U MOBEJEHUIO KOTOPBIX CYAST
00 M3MEHEHUSX B Cpelie, B TOM YHCIIE O MPUCYTCTBUM U KOHLIEHTPALUH 3arpsi3HUTENEH; 2) BUL
WA COOOIECTBO, KOTOPHIE YKA3bIBAIOT HA XapaKTEPHbIE OCOOCHHOCTH CPEIbI.

Buosornyeckue 3arpsisHeHHs - MONaIaHUE B OKPYXKAIOLLYIO cpely (Boxy, aTMocdepy,

MOYBY) WM MPOAYKTHl MHUTAHUS MUKPOOPIaHMW3MOB, BBI3BIBAIOIIMX OOJIE3HM YEJIOBEKA WU C/X

KHUBOTHBIX.

Bbuonoruyeckmnii a30T - a30T, YCBOGHHBIH U3 arMoc(epbl MHUKpOOpraHU3MaMH-
a30T¢UKCaTOpaMHU.

Buonornyeckoe mnorpedsaenune kuciaopoaa (BIIK) - Hapsany ¢ xumuueckum

norpebnennem kucnopona (XIIK) mpexacraBmser co0oil HaJeKHBIM OIICHOYHBIA IMapamMmeTp,
XapaKTEPU3YIOIINI CTENEeHb 3arps3HEHUs] TPUPOIHBIX UM cTOYHBIX BoA. BIIK ycranaBnmBaercs
IIyTEM HM3MEPEHHs pacxoja PACTBOPEHHOIO B BOJE KHCIOpPOJAa INPHUCYTCTBYIOIIMMH B HEH
MHUKPOOPIraHW3MaMH; OOBIYHO €r0 OTHOCAT K nepuoy B msaTh auei (BIIK-5).

Bydepnbie pactBopbl (cMecH) - pacTBOpbl (CMecH), CIOCOOHBIE IOAEPKUBATH
MIOCTOSIHCTBO 3HadueHuss pH (wnm fApyroi XapakTepUCTUKH), HAalpUMep, OKHUCIUTENIbHO-
BOCCTAHOBUTEJILHOTO MOTEHIIMAJIa) IPYU U3MEHEHNHU COCTaBa PacTBOpA.

Bopaa ouninenHasi - BoJa, JOBEICHHAS 10 COACPKAHUA B HEM KOJIMYECTBA IIPUMECE, HE

MPEBHIIIAIONIETO ECTECTBEHHOTO (POHA MITH JTOITYCTHUMOM BEITHUUHBI.
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Bona nutheBasi - BoJa, B KOTOPOM MOKa3aTeln OaKTEPUATBHBIX, OPTaHOJIECNTHYCCKUX
CBOICTB U CTENEHU TOKCMYHOCTH XUMUYECKUX BEIIECTB HAXOASTCS B Mpejaesiax HOPM MUTHEBOTO
BOJIOCHAOKEHUS.

Bona ycioBHO uncrasi: 1) Boja, He3arpsi3HEHHAs BBIIIE YCTAHOBICHHOTO TIPE/ea WK
B KOTOpOM C [00aBJICHHMEM YHCTOM BOABI KOHIICHTPAIMS 3arpsi3HUTENICH JIOBEIEHA 10
pa3penaeMoro 3aKOHOAATEeILCTBOM YPOBHS; 2) CTOUYHBIE BOJABI, CIIYCK KOTOPBHIX 0€3 OYHCTKH B
JMaHHBIA BOAHBIA OOBEKT HE MPHUBOIUT K HAPYIIEHHWIO HOPM KadecTBa BOABI B MeCTax
BOJIOTIOJIb30BAHMSL.

Bopa yucras - Boja, He coneprkamas 3arpsizHeHui. C caHUTapHOW TOYKM 3pEHUs Boja
YHCTasl - He BHI3BIBAIOIIAS Y YEJIOBEKA YXYALLIECHUS 3J0POBbSI.

Beiopoc mnpeneabno pomyctumbiii  (IIIB) - HayyHO-TeXHUYECKHH HOpPMATHB,
YCTaHABIIMBAEMBbIN U3 YCJIOBHS, YTOOBI COIEPKaHNE 3aTrPS3HSIIONINX BEIIECTB B MIPU3EMHOM CIIOE
BO3/lyXa OT MCTOYHHUKA WJIM WX COBOKYIMHOCTH HE MPEBBINIAJI0O HOPMATHUBOB KauecTBa BO3/ayXa
JUTSL HACETIEHUSI, >)KUBOTHOTO M PAaCTUTENILHOTO MUpA (T.€. MPEesIbHO AOMYyCTUMON KOHIIEHTPAIIUU
- IIJK). Enununa usmepenus - r/c, 1/ron (00beM (KOIMYECTBO) 3arps3HSIONIETO BEIECTBA,
BBIOPACHIBAEMOT'0 OTJEIBHBIMU HCTOYHUKAMHU 32 €IUHUILY BPEMEHH).

Fereporpodnl (rpeu. heteros - gpyroi, trohpe - mnuTaHWe) - OpPraHU3MBL,
UCIONB3YIOUINE JJIs TUTaHUS OPTraHWYEeCKOE BEIIECTBO PACTUTENBHOTO M KMBOTHOTO
MPOUCXOXKACHUA (PKMBOE WM MepTBoe). l'erepoTpodbl — 3TO KOHCYMEHTBI M PEIyLeHTHI
9KOCUCTEM (KHUBOTHBIE, OaKkTepuu, TpruoObl). JKUBYT 3a c4eT aBTOTPOQOB.

I'uapoxumMuyeckuii MOHUTOPHHT - CUCTeMa HAOIIOACHMIA 32 TIOKA3aTEISIMH Ka4yeCTBa
BOJIbI, TO3BOJIAIONIASI MO PE3yJIbTaTaM HCCIIEIOBAHMM 3a TMPOAODKUTENbHBIN Tepuoa (rox u
0oJiee) TPOTHO3UPOBATH COCTOSIHME BOJOEMa C YYETOM CE30HHBIX M CYTOYHBIX (DaKTOPOB,
(dakTopoB 3arpsa3HeHHs U Ap. GaKTOPOB.

I'yMHHOBBIE KHCJOTBI - CIIOKHAsE CMECh OPTraHUYECKHX COSAMHECHUN, 00pasyromuxcs
IIPH Pa3NIOKEHUN OTMEPIITUX PACTCHUH U WX TYMUPUKAIHUA (T.e. OMOXUMHYECKHX MPEBPAICHUIN
OpraHMYECKUX OCTAaTKOB B TyMyC @pH YYacTUH MHKPOOPIaHM3MOB, BIIard U BOJbI).
K ryMHHOBBIM KHCJIOTaM OTHOCSATCSI TYMYCOBBIE U TYMUTOMENIAHOBBIE KHCIOTHI, ()yJIbBOKHCIOTHI
u Jp.

Jerpaganus cpeasbl - 1) COBMECTHOE yXYIIICHHE MPUPOJHBIX YCIOBUN U COLIMAIIBHON
Cpellbl JKU3HH (HalpUMep, B HEKOTOPBIX rOpojiax); 2) yXyALIEHUE COCTOSHUS WIH pa3pylIeHUE
OKpYy Xalolel NpUpPOTHOM WM aHTPOIOTeHHOW cpensl. Jlerpagammst cpeasl HEMHHYEMO
MPUBOIUT K ICTPATAINH €€ KUBBIX KOMIIOHEHTOB.

Jluokcua yriepoaa - TPOAYKT OKHUCIEHHUS COEIUHEHHM, COJepKalluX YIJIepoJ,
o0pa3yeTrcs MpH IbIXaHUU OPTaHU3MOB U TIPU CYKUTAHUU TOTUIHBA.
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7KecTKOCTH BOABI - COJCPNKAHHE B HEM PACTBOPEHHBIX COJICH IIEIOYHO3EMEIBHBIX
METAJUIOB - KaJbIUs, MarHug u np. M3mepsieTrcs cymMMOl MUJUIMUTPaMM-3KBUBAJICHTOB HOHOB
KaJblUsl U MarHus, cojepammxcs B 1 1 Boabl. Pasnuyaror oO1ryro >KeCTKOCTh BOABI (001ee
KOJIMYECTBO COJEPXKAIIUXCS B BOJAE KalbliUd M MarHus), yCTPaHUMYK M HOCTOSHHYI0. B
3aBHCUMOCTH OT OOIIEH ’KECTKOCTU BOJIBI Pa3IMYaroT: O4eHb MATKYIO (10 1,5 Mr-3KB), MSATKYIO
(1,5-3 Mr-skB.), yMepeHHO >kecTkyio (3-6 Mr-akB.), KecTKyl (7-9 Mr-3kB.), OYE€Hb KECTKYIO
(cBBIIIE 9 MT-9KB.) BOIY.

3arpsi3HeHue - IPUBHECEHUE B OKPYIKAIOILYIO CPEly WM BOSHUKHOBEHHUE B HEW HOBBIX
BPEIHBIX HECBOMCTBEHHBIX €l XMMHYECKUX, (PU3NYECKUX, OMONOTHYECKUX, WH(DOPMAIMOHHBIX
areHToB. 3arpsi3HEHNE MOKET BO3HUKATh B PE3yJIbTaTe €CTECTBEHHBIX NMPUYUH (IPUPOJHBIX) UIH
MO/l BIIMSIHUEM JESITEbHOCTU YeJIOBEKa (AHTPONOTEHHOE 3arpsi3HeHue). 3arpsi3HeHue - OJUH U3
HaubOojee TPYIHOMPEOJONUMBIX MPEMSATCTBUA Ha MyTH Pa3BUTHUA LUBUIW3ALMKA U HAYYHO —
TeXHUYECKUi peBoitoruu. boprba ¢ 3arps3HeHHEM SBISETCS OJHUM M3 BaKHBIX JJIEMEHTOB
MO/IENU O0IIECTBA yCTOMYMBOIO Pa3BUTHSL.

3arpsi3HeHue BOABI - IIOMAJaHME B HA3EMHBIE M TOJ3EMHBIE BOJBI 3arps3HSIOIINUX
BelIECTB. BO3MOXHO MPOMBIIUIEHHOE M C/X 3arpsi3HEHHE BOJbI, IOJIOBUHA KOJIMYECTBA
noTpedIiseMoll BOJBI MPEBPAILAETCsl B CTOYHBIE BOJIbI, KOTOPbIE JUOO BOOOIIE HE OYMILAIOTCS,
100 oumnIIalTes KpaiiHe HegoctatouHo. CornacHo pekomeHganusm BO3 Bogy ciiegyeT cuurath
3arpsI3HEHHOM, €CIM B Pe3ylibTaTe M3MEHEHHS €€ COCTaBa WM COCTOSIHHS BOJAa CTaHOBUTCS
MEeHee MPUroAHON Ui JIOOBIX BHJIOB BOJOIOJI30BAHMS, B TO BpEeMsl Kak B MPHPOJHOM
COCTOSIHUM OHa COOTBETCTBOBaJla IMpEIbsBIAEMbIM TpeOboBaHusM. OrmpeneneHne Kacaercs
(bu3MYeCKUX, XMMHUUYECKUX U OUMOJIOTMYECKUX CBOMCTB, a TaK)Ke HAIUYMS B BOJE MOCTOPOHHUX
KHUJKUX, Ta3000pa3HbIX, TBEPIbIX U PACTBOPUMBIX BEILIECTB.

3amop - MaccoBasi THOETh KUBBIX OPTaHU3MOB B PE3yJIbTATE CHIKCHHS COJCPKAHUS B
BoJie kuciopoaa. OObIYHO 3aMOp OBbIBae€T B BECEHHUI MEPHOJ B 03€pax, I'/leé HAKOIUIEHO MHOTO
OpPraHMYECKOTO BEIIEeCTBA.

HNupukartop («ykasateib») - XUMUYECKOE BEILIECTBO, U3MEHSIOLIEE CBOIO OKPACKy MM
oOpasyroliee 0caJoK MpHU U3MEHEHWH KOHLIEHTPAIMH KaKOro-iubo KOMIIOHEHTa B PacTBOpE.
PaznuyaroT MHIUKATOpPHl KUCIOTHOOCHOBHBIE (Hampumep (deHondTarerH U METHIOpaHX IMpHU
onpeneneHuu pH pacTBOpoB), ancopOLMOHHBIE (XpoOMaT Kajusi TMPH OINPEICICHHH XJIOPUIOB
aApPreHTOMETPUYECKHM METOJIOM), OKHCIHTEIbHO-BOCCTAHOBUTENbHBIE (IU(DECHUIAMUH TPHU
OTpeICIEHU! HUTPATOB), KOMILIEKCOMETPUYECKUE (XPOM TEMHO-CHHUU TPH OINpeAeTeHUN
0011eit KECTKOCTH) | JIp.

Konu-unaexc - 1. Yucno KUMIEYHBIX TATOYEK TPYHIBI KOTU(POPM B MIJUTHIUTPE BOJIBI,
WCIONIb3YEeTCSl KaK MOKa3aTellb MPUCYTCTBUS OPraHU3MOB, CIIOCOOHBIX BBI3BIBATH 3a00JEBaHUS

yenoBeka. 2.(or rtped . kolon - Toncras KWIIKa), KOJNMYECTBO KHIIECYHBIX IMATIOYCK
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(xonmmbaxTepuit) B 1 11 (Ju1s TBEpIABIX TeA B 1 KI) MccaeayeMoro MaTepuania - BOJIbl, IOYBBI U JIp.;
MoKa3aTeNb UX (PEKaIbHOTO 3arpsi3HEHUSI.

Konnenrpauusa npeaeabHo gonycrumasi (IIJJK)- konnuecTtBo BpenHOTo BemiecTBa B
OKpyXarolle cpene, MpU MOCTOSTHHOM KOHTAaKT€ WJIM NpPU BO3AECUCTBUU 3a OMNpPEIEICHHBIN
MPOMEXKYTOK BPEMEHU MPAKTUYECKH HE BIUSIONIEEC HA 3/I0POBbE YEJIOBEKAa U HE BBI3BIBAIOLICE
HEONMArONMPUITHBIX TOCTEACTBUI Y €ro nmoToMcTBa. B mocnennue Bpems npu onpenenenun [1JIK
YUUTBHIBACTCSI HE TOJBKO CTENEHb BIUSHUS 3arps3HUTENCH Ha 370pOBbE 4YEJIOBEKa, HO U
BO3JICHICTBUE ITUX 3arps3HUTENCH HA JUKUX KUBOTHBIX, PACTEHUS, TPHUOBI, MUKPOOPTaHU3MBI, a
Tak)Ke Ha MPUPOIHBIE COOOIIECTBA B IEJIOM.

Jlumutupyromuii  (orpaHuuuBapimMii) ¢akTop - dKoJOTHYEeCKUW  (akTop,
KOJIMYECTBEHHOE 3HAYEHHE KOTOPOI'0 BBIXOJUT 3a MPEeibl BHIHOCIUBOCTU BuAa. OH B Ooubleit
CTETNEeHH, YeM JIpPYTHe, BIUSET Ha MPOJYKTUBHOCTh OPraHU3Ma U BCEH IKOCHCTEMBI U B MEPBYIO
ouepellb OTBETCTBEHEH 3a OrpaHMYEHUE pocTa M (WIM) pa3sMHOXKEHHE OpraHu3Ma Wiu
nomyssanui. B HEOONbIIMX 03epax JIMMUTHPYIOIIUM  (aKTOPOM SIBISIETCS KOJUYECTBO
KHCJIOpOJla B BOJE BO BTOPOM IOJIOBUHE 3UMBI, IPU €r0 HEJOCTATKE MPOUCXOIUT MaccoBas
ru6enb peiObl. JInMuTHpyomuM (GakTopoM MOXKET OBITH COAEpKAaHWE B MOYBEHHOM pPacTBOpE
(U B BOJIOEME) TOKCUYHBIX COJIEH.

JIMMUTHPYIOIIUH NPU3HAK BPEIHOCTH - [IPU3HAK, XapAKTEPU3YIOLIUNCI HAUMEHbIIEH
0e3BpeIHOI KOHIIEHTpAIINEel BEeIIECTBa B BOJIE.

Munepanusanusi - 1) mpeBpaleHHEe OpPraHMYECKHX OCTaTKOB B HEOPraHMYECKHE
BEILECTBA: MPOIIECC paclaja OPraHUYECKUX COCAUHEHUN 10 YTIEKUCIOTHI, BOJABI M IMPOCTHIX
coJiel, MPOUCXOMAIIUI C y4acTHeM WM 0e3 ydacTHsl PeaylEeHTOB; 2) KOHIICHTpAIusi Coleil B
BOJIAX;

MyTHOCTB BOABI - COZIEpKaHNE B3BEIICHHBIX BEIIECTB B €IUHUIIE 00bEMa CMECH BOJIbI
U OTHUX BEIIECTB, BHIPAKAEMOE B BECOBBIX eAMHMIAX (T/M3 , MI/I) WM equHHUIaX o0Bbema.
MyTHOCTh BOABI, KaK IMpaBWJIO, BO3pacTaeT B BOJOEMax IO Mepe NpHUOIIKeHus K Oepery
(3aBUCUT OT BOJIH, pPa3MbIBAIOIIMX Oeper), B BOJOTOKAX - OT IIOBEPXHOCTH K HX JHY
(YBEeJIMUMBAETCS TEUCHUEM, PA3MbIBAIOIINM JIOHHBIE OCAJIKH).

HutpaTtbl - conum a30THOM KHUCHOTHL. HuTpaTel BXOZAT B COCTaB yAOOpEHUH,
NPUMEHSIOTCS B KayeCTBE KOHCEPBUPYIOIIUX J00aBOK K TpoaykTaM mnutanus. [lpu
UCTIOJIb30BAaHUHU BBICOKUX J103 YIOOPEHHI HUTPATHl BHIMBIBAIOTCS U3 TOYBHI U IMOBBIMIAETCS UX
KOHIICHTpAIUsl B TUTHEBOU BOJIE.

OOuree :kee30 - mMokasareiab KayecTBa BOJIbI, MPEICTABIISIONINN COOONW CyMMapHYIO
MacCOBYIO KOHIIEHTpAllMIO pPAacTBOPEHHBIX B Boje coenuHeHuid xene3a (II) u xenesa (II) B
pa3IuuHbIX hopMax.

OO6muii gocdop - mokazarenb KavyecTBa BOJBI, MPEACTABISAIOMMNA COO0H CyMMapHYIO

MaccoByl0 KOHIEHTpauuio (ocdopa B Boge BO BceX €ro BO3MOXKHBIX (opmMax, T.e.
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oprodocharoB, momupochaToB, THUAPOUZOIHUPYIOMIUXCS W  MHHEPATH3YEeMBIX  3(HpOB,
¢bochoproit kucnoThl u T.1. OOUIHI Pochop MOKET ONpeeNnsaThCs KaKk B paCTBOPEHHOM, Tak U B
TBepaoi  (aze Boapl. OKHUCISEMOCTb, OKHUCISIEMOCTh OHMXpOMaTHas, OKHUCISIEMOCTh
repMaHraHaTHas - cM. Xumudeckoe norpednenne kuciopona (XIIK).

OpranoJjienTuyeckue MeTOAbl AHAJIU3A - METOJbI, OCHOBAHHBIE HA HCIIOJH30BAHHUH
COOCTBEHHBIX OPraHOB YYBCTB OIEPAaTOpa - BKYCOBBIX OIIYIICHUN, BU3YaTbHOTO (3PUTEIBHOTO)
BOCIIPUSATHS, OOOHSIHHS

OpranoJjienTuyecKkue CBOMCTBA BOJAbI (Tpey. JIEITUKOC - CKJIOHHBIM MPUHUMATH) -
BOCTIpUHUMAaEMasi pelenTopaMy 4eJoBeKa COBOKYIMHOCTh IMOKa3aTeleil KadecTBa BOJBI - 3alax,
MIPUBKYC, OKPacka, MyTHOCTb, HAJIMYHE IJICHOK, IEHbI Ha MOBEPXHOCTH.

OuucTKa BOABI - YCTPAaHEGHHWE TOCTOPOHHHUX MpHMeced W3 BOA (BKIIIOYAs KUBBIC
OpPTraHU3MbI) C TOMOIIBI0 MEXaHUYECKUX, PUIUKO-XUMUYECKUX (XJIOPUPOBAHKE, O30HHUPOBAHHUE U
T. T1.) U OMOJIOTHYECKUX METOJIOB.

PeareHT - B QaHAIMTUYCCKOW XUMHUHM - COCJAMHCHHUE, BCTYIAIOINIECE C OIMPEAeTsieMbIM
COCTMHEHHUEM B XUMHUKO-aHAUTHYECKYIO PEAKIUIO, COIMPOBOXKIAMIIYIOCS aHAIUTHYCCKUM
s dexrom (Hampumep, U3MEHEHUEM OKPACKH).

CejleKTHBHOCTH (M30HPaATETLHOCTh) METOJA AaHAJAM3a - CIOCOOHOCTH MeETOoJIa
KOPPEKTHO OIpPENeNsATh [eJIEBOM KOMIIOHEHT BOJIbI B IPUCYTCTBUU IPYTUX KOMIIOHEHTOB.

CurhajbHble CpelCTBA KOHTPOJS BOABI - CpPEICTBA aHaiIu3a, IO3BOJISIONINE
MOJIYYUTh TIEPBUYHYIO (TIpeaBapuUTeNIbHYI0) MH(POpMaNUi0 00 ypOBHE 3arps3HEHHOCTH BOJBI.
CurHaybHBIE CPENICTBA HCIIONB3YIOTCS, KaK MPABHIIO, JJISl BBISABICHUS OMACHBIX 3arpsi3HEHUH,
OTIOBEUICHHs] HACEJCHHsI U CHEIHAMCTOB 00 OMACHBIX CUTYyalMsX, a TaKXKe IJs MOTy4YeHHS
OPUEHTHUPOBOUYHBIX  JaHHBIX O KOHIIGHTpAalMsAX 3arpsA3HUTENed, HEOOXOOUMBIX  JUIS
MOCIICAYIOIMIET0 TOYHOTO aHaiu3a. Takue CpelcTBa SBISAIOTCS OOBIYHO JKCIPECCHBIMH U
OTHOCHUTEINFHO JICHIEBBIMHU.

Copbumsi - mporiecc TOTJIONICHHUS BEIIeCTBa W3 CMECH 00bemMoM (abcopOrus) wiu
MTOBEPXHOCTHIO (aCOPOITHsI) qPYTroro BEMIECTBA 33 CUET XUMHUYECKHX, (PH3UIECKO-XHMHUSCKUX
WJIM UHBIX B3aUMO/ICHCTBUM.

CymMa MeTanNI0B — I[OKaszaTeidb KadyecTBa BOJbl, XapaKTEPU3YIOMIMA CyMMapHYIO
SKBHBAJICHTHYI0 WJIM MAaCCOBYIO KOHIICHTPAIIUIO TSDKEIBIX METAUIOB. B  KadecTBe Takux
METAJUIOB TMPHU MOCTPOSHUH TPATyHPOBOYHON XAPAKTEPUCTHKU MPUHSATO HCIOIB30BaTh IMHK,
MeIb U CBUHEL B cooTHOmenuu 3:1:1.

CITAB — cuHTETHYECKHE TOBEPXHOCTHO — aKTUBHBIE BEIIECTBA.

CrtouHble BO/bI - «IOOOYHBIN TIPOIYKT» MPOMBINIIICHHOTO WA
CEJIbCKOXO3SMCTBEHHOTO TPOU3BOJACTBA, KOTJAa HCIIOJIb30BaHHAs B HEM BOJia BO3BPAILACTCS B
OKpYXaIOIIyl0 Cpeay B 3arpsA3HEHHOM BHJE. 3HAYUTENIBHOE KOJIMYECTBO CTOYHBIX BOJ

oOpa3yercss B KOMMYHAJILHOM TOPOJICKOM XO3sicTBEe. [[Is1 yMEHBIICHHUS TaryOHOTO BIIHSTHHS
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CTOYHBIX BOJI Ha OKPY’KAIOIIYI0 CpEIy CTPOSITCS OYHCTHBIE COOPYKEHUS M pa3pabaThIBAIOTCS
CHelHaIbHbIE TEXHOJOTHH MPOU3BOJACTB C OOOPOTHBIM BOJOCHA0)KEHUEM, YTO YMEHBINAET KaK
B0/103a00p U3 PEK, TaK U KOJIHMYECTBO CTOUYHBIX BOJ.

TurpumeTpuyeckne MeTOAbI AHAJM3Aa - METOJbl, OCHOBAHHBIE Ha ONPEICICHUU
KOHIIGHTPAIlMil paCTBOPEHHBIX B BOJIE BEIIECTB MyTEM H3MEPEHHUS 00BEMOB, PEarupyronmx C
onpeeNsieMbIM KOMIIOHEHTOM pacTBOPOB, UMEIOLIUX TOYHO U3BECTHYIO KOHIIEHTPALIUIO.

TokcMYHOCTL — CBOIMCTBO BEIIECTB OKa3bIBaTh HEOJArOMPHUSTHOE (TOKCHYECKOR)
BO3/ICHCTBUE HA OPraHU3M, UMEIOIIEE KOJTMUECTBEHHbIE XapakTepucTkH - [TJIK, neranbhas no3a u ap.

Tsiskesble MeTaNIbI — METAJTBI, UMEIOIIUE TUIOTHOCTE He MeHee 4,5 r/cm3. K Tspxensim
MeTaJljlaM OTHOCSTCS eJe30, XpOM, IIUHK, CBUHEI], PTYTh, MapraHell, MbIIIbIK (IIOJyMETa1) U
MHOTHE ApyrHue. PaznuyaroT TsHKeIble METaIbl — MUKPOAJIEMEHTHI, HEOOXOIUMBIE OPTaHU3MY B
MaJbIX KOJMYECTBAaX, M TOKCUKAHTHI, OKA3bIBAIOLINE TOKCUYECKUH HPGEKT Aake B MaiblX
KOJIMYECTBAX.

DeHO0J1 — MPOCTEHIINKA apOMATUYECKUN CIMPT, TBEPAOE BEIIECTBO, MPEIACTABIISIONIEE
co0oii GeclBETHBIC, PO30BEIOIIME HAa BO3/AyXe KpUCTaLIbl. DEHOT — MPOMEKYTOUHBIH MPOTYKT
IpU MPOU3BOJCTBE MHOTMX XHMHUYECKUX BELIECTB (IIECTUIMIOB, IJIACTUKOB, PACTBOPUTENIECH U
Ip.).

Xumnueckoe norpedienue kucinopona (XI1K) — xapakrepusyer KoiIn4ecTBO KHCIOpOa,
M3pacX0/IOBAHHOE Ha OKUCIIEHUE 3arpsi3HAIONIMX BOAY BELIECTB. JTOT MOKA3aTEelb OXBAThIBAET
BCE BEILIECTBA, pearupymoiiye ¢ ouxpoMarom kanusi. Hapsay ¢ apyrumu mokasaTessiMH CITyKUT
JUIsL pacdeTra MPOU3BOJAUTEIBHOCTH BOJOOYUCTHBIX YCTAaHOBOK WJIM KOJIMYECTBA XJIOpa,
HEOO0XO0UMOTO TSI Ie3UH(EKINH MUTHEBOM BOJIBI.

IBTpoPuKALMA BOJAOEMOB - DHKOJOTHYECKasl CYKUECCHS BOIAHOM SKOCHUCTEMBI,
BBI3BaHHAs MMOBBIIICHUEM KOHIICHTPAIIMU B BOJIC AJIEMEHTOB NMUTaHUS. [IpruauHOi 3BTpOdUKAITIN
SBIISIETCS. MACCOBOE Pa3BUTHE CHHE—3€JIEHBIX BOAOPOCIEH, MPU pa3IoKEHUU OMOMAaCcChl KOTOPBIX
pacxoyeTcsi KMCIOPOJ, PaCTBOPEHHBIN B BOJE, W BBIICISIOTCS B BOJY TOKCHUYHBIE BEIECTBA.
D10 pe3ko o0eAHSIET BUAOBOM COCTAaB SKOCUCTEMBI, TMOHYT MOYTH BCE BUABI PbIO, MCUE3AIOT
BUJIbI PACTCHUM, TPUCIIOCOOICHHBIE K KU3HU B yCIOBUSX YUCTOW BOABI (CAIIbBHHHUS, TPEUHIIKA
3€MHOBOJIHAsl), MAacCOBO pa3pacTaioTcsi pSACKM W POTOJMCTHUK. Jlig mpenoTBpalieHus
IBTpO(HKAINK BOJOEMOB HEOOXOAWMO YCTPAaHHUTH YCIIOBHS, IPH KOTOPBIX B BOJOEMBI
CMBIBAIOTCSl yAOOpeHHMs C TMoJieil W cOpachlBalOTCA >KUBOTHOBOJYECKHE, IPOMBIIIICHHBIE
OBITOBBIC CTOKH, OOTaThie MUTATENFHBIMH BEIIECTBAMHU.

ITAJIOHHBIN PacTBOP - UCKYCCTBEHHO MPUTrOTOBJIECHHBIA PACTBOP KOMIIOHEHTA B BOJIE,
NpeIHa3HAYCHHBIN [T BOCIIPOM3BEACHUS COCTaBa BOBI (KOHILEHTpAIMU KOMIIOHEHTA) JIH00 ee

CBOICTB (MyTHOCTH, LIBETHOCTH H JIp.).
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