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Beenenue
«llonsme 800y - 3HAYUM NOHAMb BCENEHHYIO,
gce uyoeca npupoobvl U Camy HCU3Hb. »
(Macapy OMoT10
«[Tocnanust Boabl. TaitHbIE KOJBI KPHUCTAILIOB JIbJIa»)

KTo u3 Hac B mercTBe He ciblai oT poauteneit: «He emb cHer! 3aboneenin!»?
A XTO U3 Hac OECHPEKOCIOBHO MOJYUHSICA TAaKUM POJUTEIBCKUM HACTaBJICHUSIM?!
Hy kak e MOXXHO yaep:KaTbcsl, KOTJja OH TaKoil Oelblil, XpyCTAINi, BKYCHBIN. . . 5
BCET/1a KaK 1 MHOTHME MOM CBEPCTHUKH JyMaJl, YTO HUYETO CTPAIIHOTO CIYUYHUTHCS HE
MOXET, TeM 0oJiee, YTO BO-TIEPBBIX, I'PS3HBIM CHET S HE €M, a BO-BTOPBIX, BElb
HEMHOTO e, 4TOOBI TOJBKO JKaXKIy yTOJIUTh. KpomMe Toro, Bce MbI 3HaeM, 4YTO
YEeJIOBEUYCCKUM OpPraHU3M OOJIbIIIE YeM Ha TPETh COCTOMT MMEHHO U3 BOJbI. [loaToMy
JIOTUYHO TIPEANOJIONKUTh — UTO BpPEJ OT MAJICHBKOTO KycouKa cHera OyJeT ropaszio
MEHBIIIMM, Y€M HEJIO0CTATOK BOJIbI, KOTOPBIM MPUBOIUT K 00€3BOKUBAHUIO U PE3KOMY
YXYJIILIEHUIO COCTOSTHUS 37]0POBbSI.

B o011ieM, CUIBHO 51 IO 3TOMY MOBOJTY HE 3aMOpavYuBalics U, Kak U MHOTHE, HET-
HET Jla ¥ MOT TI03BOJIMTh ce0e MonmpoOoBaTh CHEXKKY I10 Jopore qoMoil. MoeTr Tak
OBl U JlaJiblle He 3alyMbIBAJICS, €CJIM Obl HE OJHO HO.

Korma ™Mbl mepeexanmu >KATh B YacTHBIM JOM U CTaaud 00pabaThiBaTh
MpuycaaeOHbI y4acToK, s y3Hall OT Mambl, YTO CHErOBOW BOJAOM JIydllle MOJUBAThH
pacTeHusi, MO3TOMY HauuHasi ¢ eBpalii Mecslla Mbl 3Ty CHETOBYIO BOAY TOTOBWJIU:
HaOWBaJM CHErOM BCEBO3MOJKHBIE €MKOCTH B oropoje. Paccamy, KoTopyr Mama
cakaja JI0Ma, OHa TOKE MOJIMBAJIA TOJIBKO CHETOBOM Bonou. [louemy xe pacteHusM
9Ta BOJIa TaK I10JIC3HA, a HaM HeT?!

S pemma mpoBECTH SKCIEPUMEHT 10 HAOIIOJCHHUIO 32 POCTOM PACTCHUN H
BBISIBUTh Kakas JK€ BOJa Jydille. AHAIU3UPYS MaMHUH OIBIT IO BLIPAIIMBAHUIO
paccazbl, S MPEANOJIOXKII, YTO pacTeHMs (1715 1eel dKCIIEpUMEHTa S B3sJl CEMEHa
OTYpIIOB) OyAyT JIydIlle pa3BUBATHCS IOJ BO3JCHCTBHEM CHETOBOM BObI, HEXKEIH

BOJIONIPOBOIHONM MO0 OyTuiaupoBaHHOM. Ilepeno MHOM BCTanm 3aKOHOMEPHBIN



BOTIPOC — movYeMy? A Takke, moveMy ToJie3Has NIl PAaCTeHUI CHEroBas BOJia BPEIHA
JUISL 9eJI0BEYECKOTO OpraHnu3Ma’?

O0BbeKT wuHcceN0BaHUs: Boja OyTWIMPOBaHHAs, BOAA CHETOBas, BOJA
BOJIOIIPOBO/THAS.

IIpenmeT mccie0BaHMA: BIMSHUE BOJBI Pa3HOrO KadecTBa Ha MPOpAacTaHUE
CEMSIH.

Henw UCC/1e008AHUA N3y4YCHUC CBOMCTB BOJIbI U3 PA3HBIX MCTOYHHKOB U CC

BJIMSIHUE HA TPOPACTAHUE CEMSIH.
3adauu uccneooganusn:
1. I3yunTh B muTepaType yAUBUTEIbHBIE CBOMCTBA BOJBI.
2. IIpoBecTu mpakTUUECKHE UCCIICIOBAHUS U BBIACHUTH KaKasi BOJa JIy4Ille
3. O6paboTaTh MOJIYYCHHYIO HH(POPMAILIUIO.
4. HaTepnpeTUpOBaATh PE3YJIbTATHI MPAKTUUYECKUX UCCIETOBAHUM.
5. HarnsimHo npencTaBUTh MOJYYEHHYIO HH(DOPMALHUIO.

Memoodbt uccnedoganus’. N3y4eHUe JIUTEPATYPbl, MPOBEACHUE IKCIEPUMEHTOB

Y ONBITOB, HAOJIIOJAEHUE 32 POCTOM PACTEHUS MO/ BO3ACHUCTBUEM BOBI U3 PA3THUHBIX
HCTOYHUKOB, 00pa0OTKa MOJyYEHHBIX [aHHBIX, aHaJIM3, CPAaBHEHHUE IMOJyYEHHBIX
pe3yIbTaTOB.

IIpakTHyeckass 3HAYMMOCTHL PadOTBI: PE3yJbTaThl HMCCIEIOBAHUS MOTYT
HalTH TpPUMEHEHUE B CEJIbCKOM XO3SIIICTBE B 4YacTU MHCIIOJIB30BaHUS Haubosee
OJIaronpuUATHOM BOJBI JJIsl TIOJIMBA PACTEHUH, a TAK)KE€ CTOMT OTMETUTh COLUAIBHYIO
3HAYMMOCTh: HAarJIA/IHas MpEe3eHTalus MoKa3aTeJaed KayecTBa BOABI U3 Pa3IUUYHBIX
HUCTOYHUKOB OyJeT CIOCOOCTBOBATh YCTPAHEHUIO BPEIHOM AETCKOW NMPUBBIUKH —
npoOOBaTh CHEr Ha BKYC, & TaKXK€ COXPAHEHHUIO 370POBbS YEJIOBEKA B pe3yibTaTe

BBIOOpa HamOoJIee TOJIC3HOU ISl OPTaHU3Ma BOJIBI.



I'naBa 1. Bojga u ee yiuBuTe/IbHbIE CBOMCTBA
1.1 Boxa u ee cTpyKTypa

UYro ke mpeacrasisieT coboi "auctas" Boga ¢ pusmdyeckoit Touku 3penus? Kak
U OOJBIIMHCTBO BEIECTB BOJA COCTOMT M3 MOJIEKYJ, a MOJEKYJbl U3 aTOMOB.
Mornekyna BoAbI BKJIIOYAET B ceOs JBa aroma BOJOPOJA M OJWH aTOM KHUCIOPOJA.
OObIuHas BOJIa UMEET XAaOTUYHYIO CTPYKTYPY M XaOTUYHOE PACIIOJIOKEHUE MOJICKYI.
B Toxke BpeMs Tanas Boja MMeEET yHopsAao4eHHYIO CTpyKTypy. ([Ipunoxenue No2)
CoBpeMeHHbIE HAay4YHBIE HCCIEIOBAaHUS TOATBEPAUIN YAUBUTEIBHYIO CTPYKTYpPY
TalOl  BOJIBIL. Korma Boma 3amepsaer, oHa mpuoOpeTaeT 0colylo,
CTPYKTYPUPOBAHHYIO OpMY.

Ecnmu n3yunTh Talyro BOAY INOJ MHUKPOCKOIOM, TO YBUAUM, YTO OHA HUMEET
CTPYKTYpPY MpPaBWIbHBIX KPHUCTALUIOB. MOJEKYJbI, COCTaBIISIIOIIAE TAIyl0 BOIY,
3HAYUTEIIBHO MEHBIIE MOJIEKYJ BOJOIMNPOBOJHOW BOJBI, COOTBETCTBEHHO, OHHU
HaMHOTO JIETYe MPOHUKAIOT Uyepe3 KIECTOYHYI0 MEMOpaHy, ClIOCOOCTBYSI aKTUBHU3ALIUU
oOMeHa BelIeCTB B opranuzme. Mexay TeMm, 3HaUuTeIbHasl 4aCTh MOJIEKYJT OOBIYHOM
BOJIbI HE y4acTBYeT B OOMEHE BEILECTB M3-3a HECOOTBETCTBUSI pa3zMepy MEeMOpaHbI
HaIllUX KJIETOK.

Tanass Bojga XapakTepU3yeTCs UYPE3BbIUAMHO BBICOKOW OHMOJOTHYECKOM
akTUBHOCTBIO. Tomckne ydenelie B 1958-1961 romax moaTBepAwiIM 3Ty HCTHUHY,
MPOBES PAJl BISUATIISIOIINUX SKCIEPUMEHTOB C TAJION BOJOM Ha KIIETKAX, PACTECHUSX,
KUBOTHBIX U HA YeJioBeKe. B oTimune oT 0ObIYHOM BOJIBI, Tajiasi BOJA ropaso Jierye
BCTYIAET B PEAKIIUU C PA3TUYHBIMU BEIIECTBAMHU M OPraHU3My HE TpeOyeTcCsl TpaTUTh
JOIIOJIHUTENIBHYIO JHEPIUI0 Ha €€ mepecTtpouiky. [loaTomy Tamas Boma uaeasibHO
MOXOJIUT JJIsl OpTaHU3Ma HE TOJIbKO 4YeJIOBEKAa, HO U JIFDOOT0 >KUBOTO CYIIIECTBA Ha

IJIAHETE, B T.Y. PACTCHUMU.

1.2 YcaoBusi, HeoOX0aMMBble 1Jis1 IPOPACTAHUS CEMSIH
Bce MBI 3HaeM, 4TO CyXHe CeMeHa MOT'YT JIOJITO JIEKATh B 36PHOXPAHUIINILAX
0e3 kakux-nubo wu3MeHeHwil. Ho cTouT cemeHa mocesTh, Kak OHHU Yepe3

HCKOTOPOC BPCMA HAUMHAIOT IIPOPaACTaTh U O6p2130BI)IBaTB BCXOAHI.
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llepsoe ycnosue npopacmanusi cemsan - 3TO BoJa. B 3TOM He CIOXHO
yOeIuThCsl €CIM B OJIMH U3 JIBYX CTAKaHOB IIOMECTUTh CyXHE CEMEHa, HalupuMep,
MIICHUIIB U (acoiau U CBEpXY MPHUKPHITH OJIIONIIEM, a BO BTOPOM TaKHE K€ CyXHe
CEMEHa IIOMECTUTh B MOKPYIO BaTy JTMOO (PUIIBTPOBATIBHYIO OyMary, M TaKXXe CBEPXY
IPUKPBITH OJIO/IIEM, YTOOBI BiIara U3 cTakaHa He Bbixoaunaa. Yepes 3-4 nHa cemeHa
IpOpacTyT E€CTECTBEHHO BO BTOpPOM cTakaHe. Boga HeoOxomuma cemMeHam JUis
HaOyXxaHHs, TpPU KOTOPOM KOXKypa CEMEHH pa3pbIBAacTCs, B pE3yJibTaTe€ YEro
MOSIBJISIIOTCSI KOPEHBb M CTE0EINb 3apo/Iblilia, a TaKKe JJI PACTBOPEHHS MUTATEIbHBIX
BELIECTB CEMEHU.

Bmopuvim ycnosuem npopacmanusi ceman sBIsSETCS Haiudyue Bo3ayxa. Ecnu k
HAIIMM JIBYM CTakaHaM, IpUMep KOTOPBIX ObUT OMUCaH BHINIE, JOOABUTH €HIE OJUH
CTaKaH, Ha JTHO, KOTOPOTO MOJIOKUM CEMEHa MILEHUIbl U HAIlOJHUM €ro Bojaou. To
CMOXKeM HaOJroAaTh, KaKk CeMeHa TOJbKO HaOyXHyT, HO He mpopactyT. I[louemy?
OxkaspIBaeTcsi, CEeMEHAM HE XBAaTAET BO3/1yXa, KOTOPbIA HEOOXOAUM JJISl UX JbIXaHHSL.
EJMHCTBEHHBIM HCKIIIOYEHHEM SIBIISIIOTCS CEMEHA OOJOTHBIX PACTEHM, Halpumep
puca, KOTOpbIE MPOPACTAIOT TOJBKO TMOJ BOJOH, IMOCKOJIBKY MM JOCTaTOYHO
HEeOOJIBIIOT0 KOJIMYECTBA BO3/1yXa, paCTBOPEHHOTO B BOJIE.

Tpemve ycnosue npopacmanusi cemsax - Temno. Kpome BoIbl M BO3ayXa UIs
popacTaHus CEeMsH HeoOXonuMo emié W Terio. PasmudHble pacTeHHs MO-pa3HOMY
OTHOCSTCS K Teruty. Hanpumep, 3épHa NieHuLbl JIM00 0Bca MPOPACTatOT MPU HUZKUX
temneparypax ok. 1-2°C, a BOT 3€pHa KyKypy3bl - ipu O6omee Bricokux 0k.10-12°C,
CeMeHa OBOLIHBIX pacTEHUM, TaKMX KaK OrypIbl W THIKBBl IPOPACTAIOT IpHU
temneparype He meHee +12°C.

BoiBoa k riaBe 1: B mpopacTtanuy ceMsiH BaXXHYIO POJIb HApSy C BO3IyXOM H
TEIUIOM UMeeT Boja. V3yduB nuTeparypy IO BOMIPOCY KauyecTBa BOJIbI U €€ POJIH JIs
pacTeHHid, s TPUIIEN K BBIBOY, YTO HamOojee OJarompusTHO Ha PACTCHHS BIHSICT
CHEeroBas BoZa. MOYHO BBIJEIHUTH JIBa OCHOBHBIX ()aKTOpPa, OTINYAIOIINX CHETOBYIO
BOJY OT MpOYEH: BO-MEPBBIX, 3TO (pU3MUECKasi CTPYKTypa Tajuoil BOJbI, a BO-BTOPbIX,
ATO XUMHUYECKH cocTaB. Heo0X0aMMO BBISICHUTE, KaK IMEHHO ATH (PaKTOPHI BIUSIOT

Ha PacTeHHUSI.
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I'naBa 2: UcciienoBanue CBOICTB BO/JbI M €€ BJIMSIHUE HA PaCTeHMS
2.1 Ucnosib30BaHMe BOAbI U3 PA3HBIX HCTOYHHMKOB JIJISl POPAIIUBAHNE CEMSTH
[Ipexxne 4yem M3yduTh CBOWCTBA BOJBI, S PEIIWI MPOBECTU DKCIEPHUMEHT IO
IPOpAIMBAHUIO CEMSH OrYpLOB C UCIOJIb30BAaHUEM TPEX BApPUAHTOB BOJIBI.
IIpopammBan s B TpexX BaTHBIX JUCKaX, CMOYEHHBIX COOTBETCTBEHHO B
BOJIOTIPOBOIHON, OYTHJIMPOBAHHOW ¥ CHETOBOM BOJIE MO TMATh CEMEUEK Ha

MPOTSHKEHUU S5 JTHEH.

JHata | OGpazer Nel Oo6pa3ery Ne2 O6pazer Ne3
(BOJIOTIPOBOTHAS) (OytunupoBaHHas Boja) | (Tanas Boja)

24.02 | nabyxaHue Ha0yxaHue HaOyxaHue

27.02 | Pa3Butne [losiBnenue PazBuTtne 3apobIieBoro
3apO/IBIILIEBOTO 3apobIIeBOro Kopemnika | kopemka 100% cemsH u
KOpenKa 60% cemsH MOSIBJICHUE

3apoAbIIIEBOTo mobdera

01.03 | 100% mpopactanue | 100% npopactanue | BerBinenue  Kopemka u
CEeMsIH, TIOSIBJICHHUE | CEMSH MOSIBJICHUE | pOCT modera
KOpellKa ¥ modera | Kopeuka u rnooera

Pesynbratel 3xcnepumenTa oroopaxensl B @ororabnuuel Ilpunoxenus Nel.

BbiBoa oueBHACH: B CHETOBOM BOJIC CEMEHA MPOPACTAlOT Topas3io ObICTpee.
BogonpoBoanas Boja, KOTopas BHaudaje jaajia 0ojiee MOILHBIA pPOCT PaCTEHUIO,
BIOCJICICTBUM 3aMEJIMJIa TEMH pPa3BUTUS CEMsSH. DByTUIuMpoBaHHAasT HaAIpPOTHB
IIEPBBIE JHU HE BBI3BIBAJIA POCTAa PACTEHUA, IO3JHEE CEMS CTaJI0 IIPOpPacTaTh
MHTEHCHUBHEE, YEM B BOJAOMPOBOAHON. B ManbHENIIEM 3KCIIEPUMEHT MPOIOIKAICA B
YCIIOBHSIX TIOYBBI U €€ MOJINBA PA3JIMYHON BOJIOM.

2.2 Bausinue BOJbI HA POCT pacTeHH

Jlns sKcneprMeHTa Mbl BbIOpaiu MO TpU HauOoJiee XOPOIIO MPOPOCIIUX
ceMedka Kaxaoro n3 O0pas3ioB U MOCaAWIN UX B TPU Pa3HBIX ropmka 3emiei. Kak
U CIEAOBAJIO OXXHMJATh, NMEPBBIMU MOSBWIMCH POCTKU B ropiike Ne3, moyimBaeMoMm
CHETOBOM BOJOM. Uepe3 Tpu AHS CTaIM IMPOKIIEBBIBATHCA POCTKHU, MOJIMBAEMbBIE BOJIOM
OyTunupoBaHHOU (TOpIok Ne2), a BOT MOJUBaeMble BOJOMPOBOJIHON BOJOW POCTKU
HE TOKa3zaJuch W yepe3 Henento skcrnepuMenTta (['opmok Nel). ITo mpomectBuu 5
nHEN pocTku B ropiike Ne2 moutu qorHanu pactenus B ropike Ne3. S mymaro, 910
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OoOBsCHSIETCSI TE€M, 4YTO TIOYBAa Jaja pacTEHUSIM HEOOXOAUMBbIE MUTATEIbHBIC
BemiectBa. OAMH POCTOK M3 TPEX IMOCAKEHHBIX CEMSH MOSBWICS B ropiike 3 Ha
IECTOH JIeHb, JIUCTUKU OBLIN MellbYe, yeM B Topiikax 1 u 2, o0nananu xentusHoi. K
3TOMY BpeMeHH B ropuike Ne3 pocTKH yxke 00pa30Bajy MOYKY TPEThEro JucTa (Hiiu
KaK €ro Ha3bpIBAlOT TICPBBIA HACTOSAIIMKA JUCTOK) orypra. Potorabmumna 2
npexacrasieHa B [Ipunoxenun 1.

BoiBoa: cHeroBas u OyTuiiMpoBaHHas Boja Hanbosee 0JaroTBOPHO BIUSAIOT HA
pOCT paccazsl orpyua.

2.3 X¥MMHYeCKHI COCTAB BOJbI

S cpaBHMI BOJYy BCEX TpeX B3ATHIX OOpa3LOB MO OPraHOJEHTHYECKUM
nokasaresnsiM. HopmMupoBaHue opraHoJ€NTUYECKUX CBOMCTB BOJBI BEAETCS MO JIBYM
HaIlPaBJICHUSAM: 110 WHTEHCUBHOCTH BOCIIPUATHS 4YEJIOBEKOM 3alaxa, IpPUBKYyca,
LBETHOCTU U MYTHOCTH, @ TAaK)X€ MO KOHIIEHTPALUA B BOJE XMMHUYECKUX BEIIECTB,
BIIMSIOIINX HA €€ OPTaHOJENTUYECKUE CBOMCTBRA.

2.3.1.0pzanonenmuueckuii anaius 00ul

PC3YJIBT3TBI 10O MHTCHCUBHOCTH BOCIIPHUATHA OTPAKCHBI B Ta6J'II/II_[eI

3anax npueKyc MYmMHOCHb 0CcaooK
ByTtunupoBanHas OTCYTCTBYET OTCYTCTBYET Ipo3pavHast HET
BOJA
BononpoBonnas Ouenbp cnabbiii | Cnabbl po3pavyHast HET
BOJA XJIOPUPOBAHHBIN | METAJUIMYECKUI
CHeroBas Boja OTCYTCTBYET HE MCCIIeIOBAJICS | HEMHOTO IPUCYTCTBYET
MYTHOBAaTa

VYBHIIEB NOJyYEHHYIO M3 CHETa BOJY y MEHsS HE BO3HHMKJIO HHM MAaJECHIIEro
KeJnaHus ee mpoOoBaTh Ha BKyc! M3 nmaHHOrO HMccineaoBaHusl MOKHO CII€TaTh BBIBOJ,
9TO HamOoJsiee OJIATOMPUATHBIMU TIOKA3aTEeNIIMH C TOYKH 3PEHHUS BOCIPUSTUS
YEJIOBEKOM SIBJISIETCS BOAa OYTUIMpPOBAaHHAS, K XYMIIEH, OJHO3HAYHO, OTHOCHTCS
cHeroBasi. Ho nmoueMy e pacTeHus «CUUTAOT» UHAue?

CHeroBast Tanast Bojga — 3T0 yjnoOpeHue. CHera coaepuT COSIUHEHUS a30Ta U
docdopa, KOTOpble HA3BIBAIOT MOJIBHKHBIMU, OCOOCHHO HY)KHbIE pacTeHusiM. CHer
MMEET PBIXIIYI0 CTPYKTYpPY, KOTOpas BIMTHIBAET WMJIM TMOTJIOLIAET Tra3bl BO3AyXa.

Korma s mpoBoami 3KCIEPUMEHT CO CHEroM, COOpaHHBIM B pa3HBIX MecTax (O
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KOTOPOM sI PacCKaXy MO3KE) MHE YJaloCh HATJSAHO B OTOM YOEIUTHCS: KOTIa
COOpaHHBII CHET pacTasii, TO Ha JHE BellepKa ObLIO MHOXKECTBO ITy3bIPHKOB.
2.3.2. Kucnommuo-wenounoe pagnogecue
OmHuM U3 BaKHEHIIMX MoKa3aTeneil kauecTBa BOJIbI sBisieTcs: ypoBeHb pH. On
BIIUSCT HA TO, KaK OyQyT NpOTEKaTh XMUMHUYECKHE W OHMOJOTHYECKUE TPOIECCHI.

Cuuraercs, 4TO KUCIasl cpea SBJIAETCS OJHOW M3 OCHOBHBIX NPUYHMH Pa3pylUEHUs

KJIETOK W TOBPEXICHUSI TKaHEH, pa3BUTHUSA 3a00JE€BaHU M MPOIIECCOB CTapEHUS,
pocTy OOJIE3HETBOPHBIX OPraHW3MOB. B KHUCIIOH cpene 10 KJIETOK HE JOXOJMT

CTpOI/ITeJIBHBIfI MaTcpuall, pa3pymacTcAa MCM6paHa. [IlenouHas peakUu CHIBHO

HApYIIAOT IOTJIONMIEHUE JKeJie3a, KOTOPOEe BBIMAAET B OCAJO0K, B PE3yibTaTe Yero
pacTeHus 3a00JE€BAOT  XJIOPO30M, TMPH 3TOM 3a00JICBaHUU  TPEKpaIlaeTcs
oOpa3oBaHue XJopopwia W HAOTIOMACTCA TIOKEJITEHHE MOJIOABIX JIMCTHEB,
HapyIaeTcs mporecc (GOTOCHHTE3a U IbIXaHWUsI, POCT PACTEHUH PE3KO 3aMeISIeTCSI.

C nomoupl0 JIaKMyCOBBIX HMHJIMKATOPOB s M3Mepuil ypoBeHb pH 00pa3ios

BOJIbI:
3nauenue pH | Booonposoonas éoda | Bymunuposannas 6ooa Tanas 6ooa
pH O- mesounas 8 -cradorenoynas 7 HEeWTpabHAsA

Kak BUIIHO W3 TIPOBEACHHOTO HMCCIICAOBaHUS HanOoyiee HEUTPaIbHBI YPOBCHD
pH y cHeroBoii Bojibl. BOT oka3biBaeTcst B 4eM OJMH U3 (DAKTOPOB MOTOKUTETBHOTO

BJIMSTHUSI CHETOBOM BOJBI HA POCT orypua!

2.3.3. Jlabopamopnulii ananuz 600l

UtoOsl onpeieTuTh MHBIC TTOKa3aTeNn 1 00paTHIICS B JTJAOOPATOPUIO KOTEIIbHOMN
HAIIETO TOpOJaa IS ONpEIeNICHUs KOHIICHTPAIlMM B BOAC XMMHYECKUX BEIICCTB.
JlabopaHT mokasaiia MHE Kak JieJlaTh aHaJIW3 Ha OOIIYIO0 >KECTKOCTb, IMIEJIOYHOCTH,
xjopuabl. ITOrm TpOBENEHHBIX JIA0OPATOPHBIX HCCIACAOBAHHWM MPEACTABICHBI B
[Tpunoxenuun Ne4.

BomonpoBogHass Bojma oTiauMYaeTcs OT JABYX JPYyTUX OO0pas3ioB  CambIM
CYIIECTBEHHBIM OOpa3oM: MOKa3aTeld >KECTKOCTHU BhIie Ooisiee, uem B 100 pa3!

Orypubl, Kak MPAaKTUYECKH BCE PACTEHHsS, HE BBIHOCAT CIMIIKOM >KECTKYIO BOIY,
9




KOTOpasi COJAEPKUT MOBBILIEHHOE COAEpPKAHUE Kanblug M maraus. JKecTkas Bona
IIOBBIIIACT IICJIOYHYIO PEAKLMIO II0YBBI, KOTOpas YrHETAloLle JCUCTBYET Ha
pacTeHus.

OnHaKo CTOMT OTMETUTbh, YTO MIPUCYTCTBYIOIIAs B HAIEH BOJOIPOBOIHOMN BOJIE
KECTKOCTh B OCHOBHOM BpEMEHHasi, 00 H3TOM TOBOPUT BBICOKMH TIOKa3aTelb
TUAPOKAPOOHATOB, T.€. OT TAKOH JKECTKOCTH C JIETKOCTBIO MOYKHO HW30aBHTHCS
KUTISTYeHHEeM. Mexay TeM HM3JUIIHE MArkas BoAa (K KOTOPhIM MOKHO OTHECTH U
CHETOBYI0 M OYTWJIMPOBAaHHYIO BOJYy) IMPU CHCTEMATHUYECKOM YIIOTPEOJEHUU ee
YEJIOBEKOM CIIOCOOHA BBIMBIBATH KAIBIINI U3 KOCTEH.

[IpucyTcTBYIOIIMI B BOJOIPOBOJHONW BOJAE B CYLIECTBEHHOM KOJHWYECTBE XJIOP
— TJIaBHBIM Bpar BCEro »KUBOTO HA IUIAHETE, a TAKKE OIPOMHOE KOJUYECTBO COJICH
(mokazarens XJOPUAOB BBHIIIE B HECKOJIbKO pa3). OgHako B MalbIX J03aX XJIOP
SBJISIETCS CTUMYJISITOPOM JICSITEILHOCTH (DEPMEHTOB U MMEET BaXKHOE 3HAUCHUE IS
3€JICHBIX (DOTOCUHTE3UPYIIUX pacTeHuid. M3 muTepaTypHbIX HCTOUHUKOB 5 Y3HAJ, YTO
O0COOEHHO YYBCTBUTEIBHBI K XJIOPY OTYpIBI, MO3TOMY COJEPKaHHE XJIOPHUJIOB B
MMOYBEHHOM pPAacTBOpPE JAOJKHO OBITh JJIsi HUX BTPOE MEHbINE, YeM ISl JPYTUx
OBOILIHBIX KYJIBTYP.

Uto >k, Temeph MOHSATHO, YTO PACTEHHUSI COBEPIIEHHO OOOCHOBAaHHO C TOYKH
3pEHUS XUMUYECKOTO COCTaBa MPEANOYUTAIOT UMEHHO CHETOBYIO BOJY.

[IpeBpiIeHHE CyXOro OCTaTKa BOAONPOBOAHOM BOJBI HAJ PEKOMEHIYEMbIM
CanlluHom 3HaueHmem XapakTepu3yeT HECOOTBETCTBHE [TAaHHOIO Hapamerpa
kauectBa mnoHATUIO «lluTheBass Boma». JlaGopaTopHble OMBITHI Ha >KUBOTHBIX
MOATBEPKIAIOT, YTO YIMOTpeOJeHHE BOJBI C BBICOKOW CTEMEHBbIO MHUHEpaIU3alluu
OKa3bIBaeT BJIUSHUE HAa OopraHu3M. J[JIUTENbHOE PETyJsipHOE YMOTPEOJICHUE BOJBI C
cyxuM octatkoM Oosiee 1000 MI/1 MOMXKET COMPOBOXKIATHCA TUAPODGUIEHOCTHIO
TKAaHEW, a TAK¥XKE 3aJCPKKOU BOJBI B OpraHu3Me. BCieacTBue 3Toro yBEIu4nBaceTCA
Harpy3ka Ha CepACYHOCOCYIUCTYIO CHUCTEMY, a TaKXe YCYyryOJseTcsi TeueHHe
Pa3IMYHBIX ~ XPOHUYCCKMX 3a00JIeBaHWM: HIIEMHYECKOW  OoJe3HHM  cepara,
MUOKAPAUOIUCTPOPUH, CTEHOKAPANH, THIIEPTOHNYECKON Oone3Hu. Bo3pacTtaeT puck

uX OOOCTpEHHs, YTO MOXET B MTOT€ MPHUBECTH K WH(GAPKTYy MUOKApJa U MPOUYUM
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MMOCICACTBHAM. KpOMC TOro0 MOXKCT MNPHUBECTH K IPOrpCCCUPOBAHHUIO M PA3ZBUTHUIO

MOYEKaMCHHOM M JKETUYCKaMCHHOM OOJIC3HH.

2.4. I3yuyeHue CHEroBoOii BOAbI N3 PA3HbIX HCTOYHUKOB

KoneuHo, opraHoienTUYECKHE IMOKAa3aTelid CHETOBOM BOJbI COBEPIICHHO HE
pacrojararot K ToMy, YToObl €€ TUTh, HO MOKET HY>KHO MPOCTO CHET HAWUTH YUCTHIIA.
Tem Oonee, 4YTO COIMIACHO MPOBEACHHOTO JAOOPATOPHOTO HCCIICIOBAHUS BCE
HCCIICIOBAHHBIC TIOKA3aTeIM KaueCTBAa CHETOBOWM BOJABI COOTBETCTBYIOT HOPME ISt
MUTHEBOM BOJBI. JIJIsl 3TUX IIeeH s pelni CpaBHUTh TPU 00paslia CHera, B3STHIX B
pa3HbIX MecTaX. [TockoabKy Moei 3a1adei ABISCTCS HAMTH YUCTBIN CHET, TO OTOOP s
MIPOU3BOJIMII C BEPXHETO CJI0SI HAa BUJl OYEHb O€JIOro YMCTOTO CHETa, KOTOPHIA K TOMY
K€ BBITIAJl TOJIbKO HakaHyHe. Takum oOpa3oM s 3aroTOBMIJI TpU 00pasIia:

O6paszern 1 — cHer, coOpaHHBIN ¢ orOpoOA.

O6paszern 2 — cHer, coopannsiii Bozse 'BOY COII Nel3 (mecto, e xenaHue
monpo0OoBaTh CHET BO3ZHUKAET OCOOCHHO YacTo).

O6paszer 3 — cHer, coOpaHHbIN Ha peke YamaeBcka.

CoOpanHbie 00pa3ibl s TTOMECTHI B pa3HbIe €MKOCTH (IS JTHX LeJeH o
WCIIOJIb30BaJl  IUTACTUKOBBIC  Oenble  Bexepku). Ilocime  TasHUs  cHera o
MpOaHATU3UPOBA  TMOJYUYCHHYI0 BOJYy Ha OpPraHOJENTUYECKHE IOKa3aTesu.
Pe3ynbraTel npuseneHs! B [Ipunoxenuu 3.

[Tonarato, HEe CTOUT naxke QUIBTPOBATH MOJYYCHHYIO TATYHO BOAY, TOTOMY Kak
HaJIMYUe OPraHUYCCKUX MpUMEcel BHUIHO HEBOOPYKEHHBIM B3IJISIOM B KaXXIOM W3
oOpa3ioB, a Oojiee BCEro B BOJE C Oropoja. 37eChb CHEr B JIOOOM ciydae
CMEIIIMBAETCA C YaCTUYKAMHU 3€MJIM, a TakXe TyJa MOoMajaeT IIEPCTh JOMAIIHUX
KUBOTHBIX, MPOAYKTHI TOPEHUS (MOCKOJIBKY B YaCTHOM CEKTOPE JOCTATOYHO YacTO
roToBAT OJIf0Ja Ha MaHTajlax) W TpodY. MPOAYKTHI KU3HeAesTeabHOCTU. Bona,
MOJyYEeHHAs: M3 CHEra, COOpaHHOTO BO3JIe IIKOJBI COJepkaia MEHbIIEC BHIAMMOTO
KOJIMYECTBA MbUIM U T'PsI3H, OJIHAKO HA €€ MOBEPXHOCTH OYEHb XOPOIIO pa3jindaiach
MaclisiHasi TUIeHKa, oOpa3oBaBIIAsCs BEPOSTHO OT BBIXJIOMOB aBTOTPAHCIIOPTA.

HaunlGonee uncToil Ha mepBBIN B3IJIA OKa3anach BOjA, MPOOBI KOTOPOM B3SITHI HA
11



peuke YanaeBka. Bo3moxHO, eciiu ee 0T(UIBTPOBaTh, TO OHA BIIOJIHE NPUTOJHA AJIs
UTHS?

B 0ObI4HBIA OMOJIOTMUECKMII MHUKPOCKOII MHE HE YJajoCh pa3riieTh B
CHETOBOM BOJI€E, ITOJIyY€HHOM Ha peuke, HAINUue HHPY30pUHU-TyPEeIbKU.

WNndyzopun TyQenbku — IpocTeiiime )XKUBble OpPraHU3Mbl, WMEHYEMbIE IIO-
ApyroMy: mapaMelusMid XBOCTATBhIMH, MO CYyTH MPEACTABISIOT U3 ceOs OTIENbHEIE,
OeclLIBETHBIE IO OKpacy, OMOJIOrMYeCKUe KIIETKH, pa3mep ux cocrasisieT Bcero 0,1-
0,5MM. OTH mpocTednime MOryT ObITh pa3HbIX BHUJOB, B TOM YHCIJIE€ ONACHBIX IJIs
4esloBeKa, HapuUMep Oanranmuouil - TONaaas B NPSMON KHUILIEYHUK MOTYT JIOJITO€
BpeMsi HE IMpOsBIATH ce0s, MOJ JEHCTBUEM pa3IU4HbIX (HAKTOPOB OHU
AKTUBU3UPYIOTCS U Pa3pylIalOT CIU3UCTYIO KHILIEYHUKA, 00pa3ys sI3BbI.

A 0GaKkTepuoJIOTUYECKUI aHalu3, NpoBeAcHHbIN B jJadboparopun (IIpunoxxenue
No5) noxkasan, Hannmuue koauMop(dHBIX OakTepuid BO BceX Tpex oOpasliax CHera, B
TOM YHCJIE€ YCTOMYMBBIX K KUISTYEHUIO0. OCOOEHHON MHOIO 3THX OAaKTEpHil B CHEre
BO3JIE IIKOJIBI.

VYnotpebneHue BOAbI, 3arpA3HEHHON B OaKTEpPUATIBHOM OTHOIIEHHWH, YHOCHUT
MHOrO  4esnoBeyeckux ku3Hed. [lo  nmamHeiM  BceemupHOW — opranuzanuu
3/IpaBOOXPAHEHUs, OKOJIO MSATH MUJUTMOHOB JIETEH €KEr0/IHO YMUPAET OT KUIIEUHBIX
3a00JIeBaHUH, BEI3BAHHBIX HEJOOPOKAUYE€CTBEHHOMN BOAOM

Tak uTo uncroro cHera He OBIBa€T, a €CIM BBl XOTHTE MCIOIb30BAThH
YyJI0ACCTBEHHYIO «KUBYIO» BOIY ISl c€0s, TO MOKHO TOJIBEpraTh MUTHEBYIO BOY
IIPEABAPUTEIILHON 3aMOPO3KE, a MOTOM IUTh Talyro. 1o 3ToMy MOBOAY CyIIECTBYET
OYEHb MHOTO Kak HE COBCEM HAy4YHbIX, TaK M JIOCTaTOYHO APTyMEHTHUPOBAHHBIX
Tpy10B. CriocOOOB MPAaBUIILHOTO NMPUTOTOBJIEHUS TAKOW BOABI TOXKE CETh HECKOJBKO,
HO 3TOT BOIIPOC IeJecoo0pa3HO paccMaTpuBaTh B KaueCTBE OTIECIbHOM TEMbI IS
UCCJIEIOBAHMUS.

2.5 AHKeTHpOBaHUE

B pamkax ke maHHOW pabOTBl s TPOBET AaHKETUPOBAHUE CBOUX

oJHOKIaccHUKOB. Ha Bompoc mnpoGoBasiu Jm oHM Korja-nmubo cHer 100%

OTIpAIIMBAEMbIX OTBETHIIM — Ja, 62% W3 HUX CKa3alld, 4TO JICJIAl0T 3TO HE pa3. A Ha
12



BOIIPOC, 3HAIOT JIM OHHM, B YEeM OIACHOCTh IOCHAHMS CHEra, TONbKO 57% pedsr
OTBETHJIM YTBEPAUTEIBHO, ITPH YeM aOCOIOTHOE OOJIBIMMHCTBO 3asBJISUIH TOJIEKO 00
OTMACHOCTH MPOCTYAUTHCS. Toraa s pemmi mpecTaBuTh Ha YPOKe OHMOJIOTHH JOKIIa
0 pe3yJIbTaTax CBOCH pabOThI B YaCTH UCCIICIOBAHMUS CHETOBOM BOJBI, COOPAHHOU U3
pasTUYHBIX MeCT Hamiero ropoxaa. Ilocnme mpencraBieHus TakoW WHGOPMAIHH, S
MIPOBEJT MIOBTOPHOE AaHKETUPOBAHUE C IEIBIO BRISICHUTH, KaK U3MEHIJIOCH OTHOIIICHUE
pedsT K cHeroBol Bojie. Okazanoch, uTo 94% pecrnoHICHTOB ObLIN YOEXKICHBI, YTO
OO0JBITIE HUKOT/Ia HE OYIyT €CTh CHET, Ta)Ke B HEOOJBITUX KOJTNIECTBAX.

S ObUT OYEHBb JTOBOJICH pe3yJbTaTaMH IPOBEJACHHONW MHOKO paboOTHI B Kiacce,
ITOCKOJIbKY ATO €I1I€ OJIHO IPAKTUUECKOe NMPUMEHEHHUE MOETO Tpyaa, 3PpheKTUBHOCTD
KOTOpOTro s HaOirofan: pedsara HarjsigHO YOeIUIUCh, YTO CHET €CTh HEeJb3sl, JaXe
€CJIM OYCHb XOYETCS IUTh, U BCEPhE3 3aAyMAINCh O TOM, KaKOW Bpej HapyIICHHUE

9TOro pOJUTCIILCKOTO 3alIpeTa MOKET HAHCCTH OPraHnu3mMy.
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3akioueHue

Bona — onun HauBakHEHIIMX (PaKTOpOB KU3HU HE TOJBKO YeJIOBEKa, HO U
BCETo KUBOro Ha 3emiie. OHAKO HE BCS BOJA MOXET OBITh MOJIe3Ha Opranu3my. s
3I0pOBOr0 (PYHKIIMOHUPOBAHUS OpPTaHM3Ma YEJIOBEKa OUYEHb Ba)XKHO, YTOOBI BOJIA HE
colepkayia BPEAHBIX MpUMeceld M OO0JIE3HETBOPHBIX MHUKpPOOpPraHU3MOB. [l 3THmx
LeJiel Jydille BCEro MOJXOJUT BOJla OyTUIMPOBAHHAs, MOCKOJIBKY €€ XUMUYECKUU
coctaB Haubosee cOaJaHCUPOBAH. A eciu [ TWAThS  UCIOJIb30BATh
BOJIOITPOBOJIHYIO BOAY B HAIlIEM TOPOJE, TO €€ HEOOXOIUMO KUTIATHUTD.

Tanmas Boma ¢ ¢u3MUECKOM TOYKU 3peHHS O0O0JagaeT MPEUMYIIECTBOM IIO
CPaBHEHUIO C BOJIOM OYTUIMPOBAHHOW M TeM Oosiee BOAOMPOBOAHON. OMHAKO Jaxke
CaMblii YHCTHII HA NEPBBIM B3IJIA] CHET COJEPKUT MHOXKECTBO OPraHUYECKHX
npuMeced, W 1eNnblii OyKeT BPEIHBIX JUIsi OpraHu3Ma XUMHYECKHUX JJIEMEHTOB,
MOTYIIIMX HETaTUBHO OTPA3UTHCS Ha 370pOBbe 4desnoBeka. OaHa U3 MOMX TUIOTE3,
BBIJIBUHYTHIX B paMKaxX paOOThl HaJl JTaHHBIM IPOEKTOM, O TOM, YTO €CTh MOKHO
TOJIKO YHUCTBIM CHEr - He mnoarBepauiack. CHer yucThiM He ObiBaer! Emie mo
MOMaJaHusl Ha 3EMJII0 MEJKHE KPUCTAUIMKU JIbJa CMEHIMBAIOTCS C YaCTUYKAMH
MBUIM, @ YK MPO 3arpsA3HEHHUE BO3yXa U MOYBBI, C KOTOPBIMA OH COINPUKACAETCS, U
TOBOPUTH HE TIPUXOIUTCS.

Pactenusi Oosnee BBIHOCITUBBI K 3arps3HeHusiM. [losToMy mpu BbIpaliuBaHUU
paccajibl U KOMHATHBIX [IBETOB IOJIE3HO MOJIMBATH UX TaJI0W BOJOM, KOTOPYIO MOMKHO
MOJIYYUTh OECIJIaTHO W3 CHera WIM JibJa. OTOT BBIBOA TOATBEPXKAACT U
MPOBEJCHHBI MHOIO 3KCIIEPUMEHT MO BbIpAlIMBAaHUIO orypua. ['mnoreza o Tom, 4To
pacTeHusi OyayT JIydllle pa3BUBATHCS IO BO3JACHCTBHEM CHETOBOM BOJIbI, HEXKEIH
BOJIOITPOBOJIHON HalllIa CBOE MOATBEPIKIeHUE. Takke MOXKHO CJieJlaTh BBIBOJI O TOM,
YTO MPU NONaJAaHUU PACTEHUS B IOYBY, OHO OJMHAKOBO XOPOIIO OT3bIBAETCS KAK Ha
CHErOBYIO, TaK U Ha OyTUJIMPOBaHHYIO BoAy. OmQHAKO, YTO IKOHOMUYECKUHN A PeKT
OT UCIIOJIb30BaHUS B MOJICOOHOM XO3MCTBE CHETOBOM BOJIbI 3HAUUTEIILHO BBIIIIE, YEM
IIPY UCIIOJIB30BAHUM IOKYITHOM BOABIL. [103TOMY TEM, KTO XOYET MOJyYUTh XOPOILIHM

yposkaii He00X0AMMO 3apaHee 1M03a00TUTHCS O 3aTOTOBKE CHETOBOW BO/IBI.
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dotoTtabymia Nel pocta cemsH orypra

[Ipunoxenue Ne2

24.02.2018

26.02.2018

v

A 9
e
g

27.02.2018

01.03.2018

®doTtoTtabauia No2 pocra ory

112 B TOPUIKE

Hara ["opmiok 1 ['opmok 2 I'opmok 3
(BomompoBoIHAS (OyTrnupoBaHHas (cHeroBas BoJa)
BOJIA) BOJIA) _
03.03.2018 =
08.03.2018

[ara INopmox 1 I'opmok 2 lNopmok 3
(BomompoBoaHas Boxa) | (OyTunmpoBaHHas (cueroBas Bozia)
BOJIA)
12.03.2018
16.03.2018




[Tpunoxenue 3

CHueroBas Bojia, COOpaHHasi C pa3HBIX MECT

@DoTO B 3aMeP31IEM COCTOSTHUU

O6pazen;r 1

oropoja)

(c

O6paszern 2

(BO3JI€ IIKOJIBI)

O6pazen;r 3 (ma

peuke)

doTo nociie orrauBaHusg

OpFaHOJ'IeHTI/I‘-ICCKI/IC MOKa3aTeIM CHETOBOM BOJbI

3amax MYTHOCTh 0CaJIoK TJICHKa Ha
MTOBEPXHOCTH
Obpazerr 1  (c | oTcyTCTBYET Hemuoro YaCTHYKHU 3€MJIU | HET
oropozia) MyTHas U Mycopa
O6paszern 2 cnabblii 3amax | mpo3payHas | MEIKMM  Mycop MacisHas
(BO3TE THKOTTBT) MAaIIMHHOTO (BoJs10C),
Mmacrna MECUUHKH
Obpazerr 3 (ma | OTCYTCTBYET npo3pavHasi | BUIMMOTO HET YaCTUYKU  TIBUIH

peuke)

(BUIHO HA CTEHKE
cocyaa npu
HaKJIOHE




JlaGopatopHbIil aHATIN3 BOJIBI

[Tpunoxenue 4

Nen/m | HammeHoBaHue Oopaszer 1 O6pasen 2 (OyrunupoBanHas | O0paserr 3 (cHerosas Hopwma no CanlluH
[oKasareiis (BoTOnIpOBOTHASI BOJIA) BOJIA) BOJIA) «Bona nurteeBasy

1 Bonoponnsriii nokazarens | 7,71pH 7,65 pH 6,67 pH 6-9 pH

2 OO011as )KECTKOCTh 12,56 mons/m® 0,1 mosb/m® 0,201 mosp/m> 7(10) monb/m®

3 I'mapoxapOonaTHas 329.,4 mr/n 97,6 mr/n 36,6 mr/n 30-400 mr/n
HIEJIOYHOCTh

4 Xnopuabt 195 mr/n 19,5 mr/n 52,5 mr/n Jlo 350 mr/am®

5 OO0mmas MUHEpaIU3aIus 1650,8 mr/mm® 152,8 mr/am° 54,4 mr/am® o 1000(1500) mr/am®

(cyxoif ocTaToK)

Tspkenple MeTalIbl, 3aKUCh U OKUCh JKEJI€3a HU B OJHOM U3 00pa3LioB HE OOHAPYKEHBI.

Cnpagouno:

Oﬁmaﬂ JKECTKOCTh - CBOMCTBO BOJbI, OIIPCACIICHHOC HAJINYHCM coJie KajablMsg W MartHus B PaCTBOPCHHOM BHAC. Paznuuarot Kap6OHaTHy'IO

(BpeMeHHY10) KECTKOCTh M HEeKapOOHATHYIO (IIOCTOSHHYIO) JKECTKOCTh - COJiepKaHHue cynb(aroB, XJIOpHI0B, HUTpaToB. OOmas XeCTKOCTb -

oTpesieNisieTcsl Kak cymma KapOOHATHON M HEKapOOHATHOM KECTKOCTH.

I'uapoxap6onaTel — Kucibie coyi yroyibHO#H kuciotel H2CO3. B Boje pacTBOpuMBI, 00yCIIOBIMBAIOT BPEMEHHYIO KECTKOCTh BOABI. B opranmsme

I'MJIPOKapOOHATHI BHIMOJIHAIOT BAXKHYIO (PU3HOIOTHYECKYIO POJIb, SIBJISAACH Oy(EepHBIMU BEIIECTBAMHU, PETYIUPYIOLIMMH MOCTOSHCTBO PEAKIIMU KPOBH.

X.TIOpI/II[bI — XUMHYECKOC COCANHCHUC XJI0pa C APpYTUMU IJICMCHTaAMU.

Cyxoii octatok (00masi) MUHepaJdu3anus -

06Iuee KOJIHMYCCTBO BCIICCTB (KpOMe 1"3.30B), CoJeprKalnuxcd B BOAC B PACTBOPCHHOM COCTOSHHU,

OMPCACIIACMBIX B PE3YJILTATC BbIIIAPUBAHUA HpO(I)HJ'IBTpOBElHHOfI BOJBI U BBICYIIIMBAHUSA 3aACPKAHHOT'O OCTAaTKa 10 IMOCTOSTHHOM MAacCCHI.




[Tpunoxenue 5

bakreprnonornueckuii aHaJIn3 CHErOBOM BOJABI U3 PA3HBIX MECT

Onpenensembie | Enun HJI na MmeToamI K PesynbTat onpegensieMoro
IMOKAa3aTeIIHN nIa HUCIBITAHUI (Hopmar IOKAa3aTelsl
nu3Mep UB)
CHHUS CanlluH [Tpoba [Ipoba ITpoGa
2.1.4.107 Nel Ne 2 Ne 3
4-01 (peka) (oropoga) | (mikoJja)
OKHCIIEMOCTD mr/mv® | TOCT P 55684- 5,0 2,96 1,12 6,96
NepMaHTraHaTHast 2013 (MCO
8467:1993)
OKb KOE/ | MYK 4.2.1018-01 | Her 4,0 12,0 46,0
100
MIJI
TKb KOE/ | MYK 4.2.1018-01 | Her 6,0 12,0 110,0
100
MIJI
oMYy KOE/ | MVK 4.2.1018-01 | 50 5 46 29
1 M
Cnpasouno:

OKuciasaemocmsp nepmanzcanammnan - 061113;1 KOHIOCHTpalusg OpraHuKu B BOAC.

OKb — Ooéwue konumopgpuvie dakmepuu - OGakTepuy TPYNIbl KUIIEYHOW NAIOYKHU -
ceMelcTBO OakTepuid, BKIIIOYarolee B ceOs: CalbMOHEIUIBI, KMILIEUHas aJlouka, YyMHasi aJlouka U T.

. Ot 6aKTepI/II/I CIIOCOOHKI BEI3BATh paCCTpOI\/JICTBa 1 BOCHAJIUTCIIBHBIC IMPOUCCCHI KUIICYHHKA.

TKE - Tepmomonepanmuvle Konughopmuvle 6akmepuu — TPYINa KOTUMOP(PHBIX OaKTEPUH HE

HOFI/I68.I-OH_II/IX IIPpU KUITAYCHUH.

OMY - Obuiee Mukpoonoe yucao - 5TO UYUCIO Me30(QWIBHBIX a3pOOHBIX M aHa’pOOHBIX
MHUKpPOOPraHu3MoB. Me30(puiibl - OCHOBHasl 4acTh OakTepuidl, 00CEMEHSIOUX MUIIEBbIE TPOIYKTHI U
NPECTABIISIOMNX HAMOOJBITYIO OMACHOCTh. DTH OaKTepUH MIMPOKO PACIIPOCTPAHEHBI B TIOYBE, ITBLIH,
BO3AyX€ TMHIIEBBIX MpeInpusaTuii, Ha mnomydaOpukarax ¥ NMIIEBBIX NpoaykTax. OmnacHOCTh

ycyryOusieTcst TeM, 4TO MHOTHE Me30(UiIbl 00pa3yroT TEPMOCTOMKNE CIIOPHI.

0oJbII0E



