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JIE0yChl, He UTIparliyde OOJbIIONH pOJM B 3arpsiI3HEHUU
atMocdepbl, MOXHO He yuuThiBaTh). CMeHa HaOiomare-
Jieil Ha CTBOpax IOJIKHa MPOBOAUTHCS HE pexe, YyeM ue-
pe3 1 — 154,

Ha ogHux u Tex XXe cTBOpaX BO3MOXHO MpPOBEAEHNE
pa3zHo0Opa3HbIX HAOMIOIEHUN:

- B pa3Hoe BpeMs AHS (CyTOUHBbIE U3MEHEHUS);

- B pa3Hble JHU HeJeIu, HO B OHO U TO Xe BpeMsl (He-
NeJIbHbIC U3MEHEHUS);

- B pa3Hble CE30HBI ToJa, HO B OAHU U Te Xe ITHU (ce-
30HHAas1 IMHAMUKa IBUXKEHUS TPAHCIIOPTA).

[To JaHHBIM yYETHBIX TAOJIUL MOXHO MOCTPOUTH I'pa-
(UKU CyTOYHOI U HeJeIbHOM JMHAMUKY ABUXKEHUS TPaHC-
MopTa Ha KOHKPETHON yJMlle, CPaBHUTh TPAHCIIOPTHbIE
MOTOKHU B LEHTP U U3 LIEHTpa ropojia, COMOCTaBUTh UHTECH-
CUBHOCTb ABUXEHUS HAa OXXUBJIIEHHOW MarucTpaiu, Bosjie
CBOEH IIKOJIBI, Ha yJIMLIe BOJU3U CBOEro aomMa u T. a. [lpu
MOCTPOEHUU TpadrKa Ha TOPU3OHTAIBHOW OCH OTKJIA/IbI-
BaeTcsl BpeMsl (B yacax — JJIs CYTOYHOM AMHAMUKYU WIK B
IHSAX — ISl JUIMTEJbHOTO Tepuoja HaOJloaeHui), a Ha
BepPTUKAJIbHOM OCU — cyMMapHasi UHTEHCUBHOCTh TPaHC-
MOPTHOTO NMoToKa. Takue rpaduKu Jerko CpaBHUTb MEX-

. Iy cCO0OIA.

B nensix enuHoOOpasus U moaydyeHus: nHGopMaluu B
pervoHajJbHOM IIaHe HeOOXOAUMO MPUAEPKUBATHCS Clie-
IYIOIIMX PeKOMEHIaIWiA:

- BbIOpaTh HE MeHee IBYX MOCTOB HAOJIOAeHUM (C He-
3HAUYUTEIbHBIM U Hanboee NHTEHCUBHBIM JBUXKEHU -
€M TpaHCIIOpTa), Ha KOTOPbIX OydeT MPOBOIMTHCS
€XerogHoe U3y4yeHUe aBTOTPAHCIIOPTHOTO MOTOKA;

- TIPOBOAMTH U3MEPEHNE B OMTHU U TE K& CPOKU: €XKETHEB-
HbBle HaOmoneHus ¢ 14 1o 15 4 B pa3HbIe IIEpUOALI
roaa;

- B Tabx. 14 sxomacropTra MUKpopalioHa MPOCTaBJISITh
CpeIHIO 3a Mepuoj HaOMIAeHU MHTEHCUBHOCTh
TPaHCMOPTHOIO MOTOKA (aBT./4).

METO/Abl MOHWTOPUHIA MO4B

Ha ypoBHe IIKOJIbHOIO MOHUTOPMHTA OMOMHIVKALIMSI 10
PaACTEeHUSIM SIBJISIETCSI JOCTYITHBIM METOAOM UM MCIIOJIb3YETCSI
IIJI1 BEIOOpa KOHTPOJBHOIO M OMBITHOIO YY4aCTKOB, CXOAHBIX
Mo ToYyBaM M (PUTOLICHO3aM M MMEIOIINX SAWHCTBEHHOE
pa3uyne — CTeNeHb aHTPOIIOTeHHOIO BO3ACICTBUSI.

JI1s1 XapaKTepUCTUKU TIOYB KIIOUEBBIX YYaCTKOB MOX-
HO MCHOJIb30BaTh MHAUKATOPHBIC BUABI PACTEHUI, KOTO-
pble MOTYT CBUAETEIbCTBOBATh O BOOHOM pEXMME ITOYB,
HMX KUCJIOTHOCTH, 00ECIIeYeHHOCTH 3JIEMEHTaMU MUHEpab-
HOTI'O ITUTaHUSI, COCTOSTHUMU IIJIOAOPOAUSI.

ExxeromHble HaOMIOAECHUS 3a COCTOSIHUEM PaCTUTENb-
HOCTH UCCJIEAYEMBIX KJIIOYEBBIX YYACTKOB ITO3BOJIAT OIpe-
JIIeIUTh aHTPOIIOTEHHYIO0 HAarpy3Ky Ha ONMBITHOM Yy4acTKe,
BBISIBUTH BUJbI, YYBCTBUTEJIbHbIE K aHTPOIIOTEHHOMY BO3-
nerictBuio. st cpaBHeHUS (JIOp KOHTPOJILHOTO M OIBIT-
HOI'0 yJyacTKa MOXHO HCHOJIb30BaTh CJAEIYIOIINE KPUTe-
puu: BUIOBOE pa3HooOpa3ue  diop, COCTaB
BUJOB-JOMWHAHTOB, BCTPE4aeMOCTh BUI0OB, MOP(dOIOTH-
YyeCcKMe U3MEHEHUS paCTeHUI, CTENeHb IMTopaKeHUs pac-
TEHU BpeAUTEISIMUA U OONE3HSIMU.

w 7.1. BMOMHAMKALMOHHbIE METOAbI

7.1.1. Pactenus - wuHpukatopbl nnogopopws nowe MB, 111

ITouBa — OAMH M3 TJIABHBIX OOBEKTOB OKpYKaIOIIen
Cpelbl, LIEHTPAIBHOE CBSI3YIOIIEE 3BEHO MEXTY OMOTUYECKUM
1 a0MOTUYECKMM KOMIIOHeHTaMu Ouocdepsnl. IloaHbii
aHaju3 MOYBbI TpeOyeT MHOro BpeMeHM U Tpyaa. OmHako
MHOTH€ OCOOEHHOCTH ITOYBBI, B TOM YHCJIE U TUIOJOPOANE,
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MOXHO OIIPEACIUTh IT0 HACEHSIONINM €€ pPacTeHUSIM-WH-
IMKATOpaM.

Tak, HampyuMep, O BHICOKOM IIJIOAOPOINM CBHUIETEIb-
CTBYIOT CJeAyIolIye pacTeHMus: MajuHa, KpanuBa, MBaH-
Yaii, TaBOJITa, CHBITh, YMCTOTE, KOITBITEHb, KUCIIMIIA, Baje-
puUaHa, YyMHa JyroBasi, KocTep 0e30CThlii, TaBoJra.

NHankaTopbl yMEpeHHOro (CpeaHero) II0I0pOaus:
MaWHMK OBYJIMCTHBIN, MEIYHUIIA, TyTHUK, TpylIaHKa, rpa-
BWJIAT PEYHOM, OBCSIHUMIIA JIYroBasi, KylajJbHWIA, BEPOHM-
Ka JJIMHHOJIMUCTHASI.

O HU3KOM IUIOJOPOIVH CBUAETEILCTBYIOT C(harHOBBIE
(TopdsiHbIE) MX1, Ha3eMHbBIE JIUIIAHHUKY, KOILLIAYbs JIalKa,
OpycHMKa, KJIIOKBA, 0€J0yC, CATHUK HUTeBUIHBIN, AyIIVC-
TbI KOJIOCOK.

be3pa3nnyHbl K MOYBEHHOMY IJIOJOPOANIO: JIFOTUK
eIKWIA, TTacTyIIbs CYMKa, MITJIMK JIyroBoi, YepHOoronoBka,
exa coopHasi. ManoTrpeboBaTeIbHa K TOYBEHHOMY TUIOMO-
poauio cocHa 0OBIKHOBEHHasI.

Kpome 00111eT0 TTOHATUS «IUIOAOPOAME TTOUBBI», MOXK-
HO BBISICHUTb OOECIIEYEHHOCTHb ITOYBHI OIpeneIeHHBIMU
3JIEeMEHTaMH.

Hanpumep, o BBICOKOM colep:KaHUU a30Ta CBUIETE/Ib-
CTBYIOT pacTeHUS-HUTPODUIBI — MBaH-4Yail, MaJliHa, Kpa-
MMBa; Ha JIyrax v ITallHe — pa3pacTaHud MbIpesl, TYCUHOMI
JIaryaTKu, cropbima (ropua nruybero). Ilpm xopomrem
o0ecIieyeHM a30TOM PAacTeHUsSI UMEIOT MHTEHCUBHO-3¢eJIe-
HYIO OKpacKy.

HaoGopoT, HegocTaToOK a30Ta MPOSBISIETCS OJIeIHO-
3€JICHOI OKpacCKOW pacTeHUI, YMEHBIIEHUEM BETBUCTOCTHU
U 4ucia JUCTHEB.

BbICOKYI0 00€CIeYeHHOCTh KaJblMEM I10Ka3bIBaIOT
KaJlbuueduibl: MHOrue 0000BbIe (HampuUMep, JIOLiepHA
ceproBUIHAsA), JIMCTBEHHNIA CUOMpCKas.

[Tpu HemocTaTKe KalblMs TOCIIOACTBYIOT Kanbledo-
OBl — pacTeHMs KHUCIBIX ITOYB: OeJloyc, IIydKa (JIyrOBUK
JIEPHUCTBIN), 1IaBeseK, cparHyMm u Ap. DTU pacTeHUsl yCTOi-
YUBBl K BPeAHOMY JEHMCTBUIO MOHOB XeJje3a, MapraHia,
aTIOMUHMS.

7.1.2. PacteHns - WHRMKATOPbI BOZHOTO PEXMMA TNOYB

NHaukaTopaMy pa3HOTO BOJHOTO PEXMMa II0YB SIBJISI-
JOTCSI paCTeHUSI-TUTPODUTHI, MEe30(GUTHI, KCEPODUTHI.

MerozbI MOHUTOpHHFA No4B

Bnaromobusbie pacTeHus (TUrpoduThl) — OOUTATENU
BJIaXXHBIX, UHOTJA 3a00JI0YEHHBIX MTOYB; roJyouKa, Oarysib-
HMK, MOPOILIKa, CeJIe3eHOUHUK OUYEPEeIHOIUCTHBIN, 6e1030D,
KaJy>KHU1Ia, TepaHb JYroBasi, KaMblIlll JIECHO, cabeJbHUK
OOJIOTHBII, TaBOJIra BSI30JIMCTHAsI, ropell 3MEUHBIN, MsTa
MoJieBast, YMCTel OOJTOTHBIA.

PacTeHust focTaToOuYHO 00ECIIeYeHHBIX BJIaroil MecT, HO
HE CBIPBIX U HEe 3a00J0YeHHBIX — Me30(UTH. DTO 0O0Jb-
1masi 4yacTh JYTOBBIX TpaB: TUMO(MeeBKa, JMCOXBOCT JIyro-
BOM, MBIpel IONA3Y4Yuii, exa cOOpHas, KJIeBEep JYrOBOM,
TOpOIIeK MBIIIIMHBINA, YWHA JIyTOBast, BaCHIeK (PPUTHINCKIIA.
B necy aTo OpycHMKa, KOCTSIHUKA, KOIIBITEHb, 30J10Tas pO3-
ra, TJIayHbl.

PacTeHus cyxux MecTooOMTaHMii (KCcepoUThI): KOIa-
Ybs JIaTKa, SICTpeOMHKA BOJIOCUCTAsI, OUMTKU (eAKUiA, Myp-
ITyPHBII, GOJIBIIOI), KOBBIIb IEPUCTHIN, TOJTOKHSIHKA, TTO-
JieBu1a Oeasi, Ha3eMHbIE JTUIIARHUKMU.

7.1.3. Pactenus - wHpukatopy rayOuHbl
3aNeranuy  rpyHTOBLIX BOA

YcraHoBJIeHUE MOKa3aTeNeil IIyOUHbI 3ajieraHusl TPyH-
TOBBIX BOJ MMEET 3HaUCHUE IJIsI YTOUHEHUSI CBOMCTB MOYB
U JJ1s1 BBIpAaOOTKU peKOMEHALIMI 110 MeJropaiuu ux. s
WHAWKALUKW TJIyOUHBI 3aJeraHusl TPYHTOBBIX BOI MOXKHO
KCIOJb30BaTh TPYMIIbl BUIOB TPaBSIHUCTHIX pPacTEHMI
(MHAMKATOpHBIE TPyMIibl). JJIsSl IyTOBBIX MOYB BBIACISIET-
csl 5 TpyInn MHAMKATOPHBIX BUAOB (Tabda. 7.1).

Tabauya 7.1.

HayKaTopHbIe TPYIIIBI PacTeHUI — yKa3aTeld TTyOUHBI
IPYHTOBBIX Boi Ha jyrax (mo I'JI. PemesoBoii, 1976)

WnnukaTopHasi rpynma IiryOMHa rpyHTOBBIX

BOA

I. Kocrep 6e30cTblif, KiieBep JIyrOBOii,
MOJAOPOXHUK OOJIBLION, TbIPEN MOJ3y4rid
I1. TToneBuua Genasi, OBCSIHUIIA JIYTOBasi, TOPOLLIEK

bonee 150 cm

MBIIIMHBIN, YMHA JIyroBas 100-150 cm
I11. TaBosra BSI30JIMCTHASI, KAHAPEEUHUK 50-100 cm
IV. Ocoka nuchsi, 0coKa OCTpasi, BeWHUK

Jlanrcnopda 10-50 cMm
V. Ocoka JepHHCTas, OCOKa ITy3bIpyaTast 0-10 cm

IToMrMMO Ha3BaHHBIX TpyIIx paCTeHI/IVI, €CTb NMEPEXOa-
HBIE BUIbI, KOTOPBLIC MOIYT BbIIIOJHATHD MWHIMKATOPHBLIC
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GYHKIMY, HaIpUMeEp MITIMK JYTOBO#, MOXKET OBITh BKITIO-
YyeH Kak B IEPBYIO, TaK U BO BTOPYIO Ipynibl. OH yKa3bl-
BaeT 3ajieraHue Boabsl Ha mryouHe ot 100 mo 6osee 150 cM.
XBoi 6010THBII — oT 10 mo 100 cM m KamyXHu1a 00I0T-
Hag — ot 0 1o 50 cm.

B kaudecTBe OMOMHAMKATOpPA MOXET OBITh MCITOJb30-
BaH ¥ OOWH BUJ, €CJIM 3TOT BUI MUMEET MacCOBOE pPa3BUTHE
B KOHKPETHOM MECTOOOUTAHUU.

['myOMHY MOYBEHHO-TPYHTOBBIX BOJ B JIECHBIX DKOCH-

cTeMax U XapaKTep YBJIaXHEHMs TTOYB MOXHO OIPENeINUTh
o tabmn. 7.2.

Taomma 7.2.
PacTeHUsI-MHIMKATOPLI TIYOUMHBI 3ajleraHusl TPYHTOBBIX BOJ

M XapakTepa YBJIAXXHEHUS IIOYB
(mo CB. BukropoBy u np., 1988)

WHuaukatopst IT'ny6una
TPYINIBl pacTeHUH TPYHTOBBIX
BOIL (M
1. EJIbHUK- Kucnuua 3asybs,
KMCIIMYHUK CeIMUYHUK €BPONENCKUI,
MaitHUK JBYJIMCTHBII 3-5
2. EnbHuk- YepHuKa, KUCIULA 3as9bs,
YEPHUYHUK 3eJIEHbIC MXU 1-3
3. EAbHUKH- YepHuka, 0aryJIbHUK, MOX
JIOJITOMOIIHUKY ~ TOJUTPUXYM g0 1 m
4. EnpHUKHN barynbHuk, anapomena,
cdarHoBbe Kaccannpa, cdartosbie MXu 0-0,5
EnbHUKH SICMEHHWK JTyIIUCTHIN,
nyGOBBIC MeJlyHH1Ia HesicHasl,
3Be311YaTKa JIAHLIETOBUIHAS, 5-10
3eJIeHYyK
6. CocHOBO- Kucmiua 3aaups,
eNIbHUK- MarOPOTHUKHM, 3€JI€HbIe MXI
KHCITMYHUK 3-5
7. CocHoBo- YepHuka, OpycHNKa, KHCMLIA,
eNIbHUK- ManopOTHNKH,3ENCHBIC MXU
YePHUYHUK 3-5
8. COCHSIK Komaubs nanka, sictpeOMHKa
JIMIIAHIKOBBIH  BOJOCHCTAsI, KJIaJOHUH Gonee 10
9. CocHSIK BpycHuKa, 3eneHble MXU
OpPYCHUYHBLI 3-5
10. CocHsix- YepHHKa, KHCITHLIA, 3eCHbIE
YEPHUYHUK MXM______ 10 2 M
11. CocHsik OpJIsIK, KUCIHIIA,
OPJISIKOBBIIA MaifHUK JBYTUCTHBIN 1-3
12. CocHsik Tony6uka, 4epHUKa, MOX
JIONITOMOINHBIA ~ HOIUTPUXYM 0,5-1
13. CocHsik BarypHUK,
ccarHoBbIit Kaccanmpa, cdaraym 0-0,2

MeTombl MOHATODHA NO4B

7.1.4. Pactenwn - uHpuMKatopsl kucnotHoct Hown [101

KucloTHOCTh — OHO M3 XapaKTepPHbIX CBONCTB IO-
YBBbI JIeCHOW 30HBI. [ToBBIlIEHHAs] KMCIOTHOCTh OTpHULIA-
TEJIbHO CKa3bIBaeTCsl Ha POCTe U Pa3BUTHUU psla BUAOB
pacTeHuil. DTO MPOUCXOAUT U3-3a MOSBACHUS B KMCIbBIX
MOYBAaxX BPeIHBIX IS paCTeHUI BELIECTB, HATIPUMeEP PaCcTBO-
PUMOTrO aTlOMUHUS WK U30bITKAa MapraHua. OHU Hapy-
1IAI0T YIJIEBOAHBIN U OENIKOBBIA OOMEH B pacTEeHUSIX, 3a-
IepXKUBalT oOpa3oBaHUe TeHEPAaTUBHBIX OPraHOB U
MPUBOMASAT K HapyLIEHUIO CEMEHHOTO Pa3MHOXEHUs, a
WHOTTIa BBI3BIBAIOT TMOEIb pacCTCHUM.

[ToBbIlIEHHAsT KUCIOTHOCTh MTOYB MOAABISIET XXU3HE-
NesITeIbHOCTh MOYBEHHBIX OaKTepMii, y4yacTBYIOIIUX B
Pa3IOXXEHUM OPTaHUKU U BHICBOOOXKACHUU MUTATEIbHBIX
BEIIECTB, HEOOXOAMMBIX PACTCHUSIM.

B 1a6opaTopHBIX YCIOBUSIX KUCIOTHOCTD ITOYB MOX-
HO ONpeAeuTh YHUBEPCATbHON MHINKATOPHOI Oymaroii,
HabopoM AnmsiMoBcKoro, pH-MeTpoMm, a B IOJIEBBIX YCIIO-
BUSIX — MPU TOMOIIY pacTeHU-uHAMKaTOpoB. B nporiec-
ce 3BOMIOIUKU ¢c(OPMUPOBAIUCH TPU TPYINBLI pACTCHUI:
anuaoGuIbl — pacTeHUsl KUCIbIX TOYB, HEUTPpOPUIb —
obuTaTeN M HEUTpaabHBIX MOYB, 0a3u(UIBl — pacTyT Ha
LIEJTOYHBIX TTOYBaX. 3Hasl paCTeHUS KaXKIOM IpyMIibl, B IMO-

JIEBBIX YCJIOBUSAX MOXHO MNPUOIU3UTEIBHO OMpPEICTHTh
KMCJIOTHOCTD MOYBHI (Tadi. 7.3).

Tabauya 7.3.
PacTeHusi-MHIMKATOPbI KHCJIOTHOCTH MOYB
(mo JL.T. Pamenckomy, 1956)

I'pymma Buonnnnkatop pH mouBsI
1. Aumnodunbt Cdarnym, 3eeHbIe MXU: THJIO-
1.1. KpaitHue KOMMYM, TUKpaHyM; IlayH Oyna-
anIoGIBL BOBMIHBIN, TUIayH TOJAWYHBINI, TJIayH
CIUTIOCHYTBIN, OXWKa BOJIOCHUCTAs, 3,0-4,5

TyIINIa BJIarajJvIIHasi, TToaoen
MHOTOJIMCTHBIN, KOIIAYbH JIANKH,
Kaccannpa, uerpapusi, 6eyioyc, Iydyka
JIEPHUCTAsI, XBOIII MTOJICBOIA, IIaBeJeK
MauTbIid

1.2. YMepeHHbBIE YepHuKka, OpycHUKa, OaryjibHUK,
anmaohuIb KaJy>kKHHIIa OOJIOTHAsl, CylLIeHULa,
JIFOTUK SITOBMTBIN, TOJIOKHSIHKA,
CeJIMUUHMK €BPOINEICKMii, 6e030p 4,5 - 6,0

OOJIOTHBIM, huagka cobaubs,

CepAEYHMK JIyTOBOM, BEMHUK HAa3eMHbI
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1.3. CrnaGbie [ManopoTHUK MYXKCKOIii, BETpeHHLA
auMIOpUIBI JIIOTUKOBAsl, MEIyHULA HEsSICHas,
3€JIEHYYK, KOJIOKOJIBYMK
KPanuBOJMCTHBIN, KOJOKOJIbYUK
LIMPOKOJIMCTHBIN, OOp pa3BeCUCTBIN, 5,0-6,7
0COKa BOJIOCUCTAsl, OCOKa PaHHsIs,
MaJIMHA, CMOPOJIMHA YepHasi, BEPOHUKa
JUIMHHOJIUCTHAs, TOpeL 3MEUHBIH,
OpJISIK, MBaH-Ia-Mapbsl, KUCINYKA
3as4bsl

36.”6]-”:16 MXU: TUJIOKOMUYM,
HeATpaIbHbIe TUICBPO3UYM, MBa KO3bsI 4,5-7,0

1.4. AuunoduiabHo-

2. HeiitpoduibHble CHBITb eBporieiickasi, KIyOHuKa
2.1. OKooHejiTpanbHble | 3€JI€Has!, JIMCOXBOCT JIYTOBOM, KIeBEp
TOPHBIi, KJIeBep JYTOBOii, MbLIbHSHKA
JIeKapCTBeHHAs!, aUCTHUK LIMKYTHBIA, 6,0-7,3
OOpLIEBUK CUOMPCKUIA, IUKOPHUIA,
MSITJIMK JIyTOBOM

Marb-u-Mauexa, mymnaBka Kpa-
CWJIbHasl, JIIOLIEPHA CePIIOBUIHAS,
KeJIepusi, 0COKa MOXHarTasl, JISIIBEHEIl 6,7 - 78
poraThlii, TyCHUHasl JlalKa

2.2. HeitpanbHo-
6asuduIbHBIE

By3uHa cubupckasi, Bs3 IIepiiaBblii,
GepeckieT GOpoIABYATHIN 7,8-9,0

2.3. BasuduabHble

JlaHHBIE O pacTeHMSAX-WUHAMKATOpPax Ha KIIHOUYEBBIX
yJacTKax BHOCSTCS B Tabia. 18 skomacmoprTa.

7.1.5, MHUWUHA COCTOSHMS OKpYXalwed Cpegbl no YacToTam
BCTpeyaemocT Qexos Genoro knesepa WB, 25, 2Gi

OLIEeHUTh COCTOSTHUE OKpYXKalollleil cpelibl U YPOBEHb
aHTPOIOTEHHOI'0 BO3ECTBUSI MOXHO C TOMOIIbIO (heHO-
TUMUY'€CKUX OMOMHINKATOPOB.

®eHbl — 3TO YETKO pasinyaloiuecs: BApuaHThl KaKo-
ro-11bo Mpu3HaKa WU CBOMCTBA OMOJOrMYECKOrO BUIA.

[Toa Bo3aelicTBMEM aHTPOMOTeHHBIX (haKTOPOB B T0-
MyJSIUMSIX YBEIUYMBAETCS] YaCTOTa BCTPEUaeMOCTH CIely-
pudeckux (peHOTUIIOB y PA3IUYHBIX BUAOB pACTEHUHN U
XMBOTHBIX. TaknuM 0O6pa3oM, 4acTOTa BCTPEYaeMOCTHU He-
KOTOPBIX (DeHOB SIBJISIETCSI OMOJIOTUUECKUM UHIMKATOPOM
BO3ICICTBUSI aHTPOIOT€HHBIX (PAKTOPOB, B TOM YMCJIE 3aTrpsi3-
HEHUSI.

B kauecTBe peHOTUMMYECKOTO OMOMHAMKATOPA MOX-
HO HCII0JIb30BaTh IIMPOKO PAaCHpPOCTPAHEHHBIN Oesbiit
kiaeBep Trifolium repens (kieBep nonsyuuii). @opmaceno-
IO PUCYHKa Ha IJacTUHKaX JINCTa U YacToTa BCTpeyaeMo-

MeTB/IbI MoH 10y

CTHU MOXET MCMOJIb30BaThCsl KAK MHAUKATOP 3arpsi3BHEHUS
cpebl.

Hab6toneHus ocylIecTBASIOTCS MyTeM rnojcueTa Gopm
C pa3IMYHBIM PUCYHKOM U 0e3 Hero (puc. 7.1) u nocneny-
I01IIeTO pacyeTa YacTOThl MX BCTPEUYaEMOCTH B MPOLICHTAX.
JInarHocTukKy XenaTeJbHO MPOBOAWUTH Ha Pa3HBIX MPOO-
HBIX TUIOLIAAKAX, Pa3inyalolluxcs aHTPOIOTeHHON Ha-
IPY3KOM U MOJOXEHUEM B JlaHAmadTe.

PekoMeHnyeTcs cieayolias Mmetoauka pabotel. CHa-
yaja 3aJaeTcsl HampaBJeHUE IBUXEHUS, MO KOTOPOMY
OyaeT Mpou3BOAUTHCS UccienoBaHue. OOGHAPYXUB K3EM-
Isip 6esioro kjaeBepa (OOBIYHO B BUAE KYPTUHKHU), OIpee-
JISIIOT (DEHOTUII, K KOTOPOMY OH OTHocuTcs (puc. 7.1), u
JIe1aloT OTMETKY B COOTBETCTBYIOLIEH rpade padoueii Tad-
nuubl (Tadn. 7.4).

Puc. 7. 1. Denomunot 6en0eo kaeéepa

Tabauya 7.4.
PaGouast Tabimiia yyera peHOB Oeoro Kiesepa
Den | Qe 2 ®en3 @eH ... «HOBBIC»
(6e3 pricyHKa) hopMbI

OTcueThl (heHOB ClIeAyeT IPOBOIUTEL HE Yallle, 9YeM de-
pe3 iBa — TpU 1mara. JT1a Mpoleaypa NoBTOPSETCS MO XOLy
JIBIDKeHNsI B 3aJaHHOM HAaIlpaBJICHWH JO KOHIIA MPOOHOM
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wromanku. [locie aToro HampaBieHUE IBUKEHUS] MEHSIET-
csl, U MOACYET IPOAOJIKAETCS IO TeX Iop, MoKa He Oyner
caenaHo He MeHee 200 oTcuetoB. Eciu B Kakoil-11u00 TouKe
IJIOIAAKU OOHAPYKUBAIOTCS IBA pa3HBIX (peHa, TO TaHHBII
pe3yibTaT HE YIUTHIBAETCSI BBUIY MEPEIIETEHUST KYPTUHOK.

[1pu o6HapyXeHUU Ha MPOOHOI TUIoIaaKe (heHOB, He
YKa3aHHBIX Ha puc. 7.1, pe3yabTaThl BHOCSTCS B rpady
«HOBbIe (hOpMBbI». OTACIBHO OTMEYAETCs HaJUuMe pacTe-
HUI ¢ KAKUMU-JIMO0 YHUKAJIbHBIMU (DeHaMU (Hampumep, ¢
PUCYHKOM KpPacHOTO 1IBeTa), paCTeHUSI-MYTaHThI C YEThIPb-
Ms, TISIThIO U OoJiee IMCThSIMU U T. 1., JeJIaeTcs X repoa-
pUil ¢ omMCcaHWEeM MecTa U JaThl OOHApYXEHUS.

1 momynsitiu Gesioro KjeBepa Ha KaxXaoi MpoOHOM
TUIONIAAKE PACCUYUTHIBAIOTCS YaCTOTHI BCTPEYAeMOCTH OT-
neabHBIX (beHOB P}, a Takxke cymMMapHasi 4yacToTa BCTpe-
4aeMOCTH BceX (OPM C pUCYHKOM (MHIEKC COOTHOILIECHMS
¢enoB UCD) B npoueHTAX:

Pi=100x, /N,
MCD=100x(m,+m,..) /N,

roe Pj — yacroTa i-ro ¢eHa,

U — KOJMYECTBO YUYTEHHBIX PACTEHUH C i-M PUCYH-
KOM Ha JIMCTOBOW TUTACTMHKE (N, — YMCIO PAacTeHUN
0e3 «Celoro pUCyHKa»),

N — ob1iee 9YMCI0 YYTEHHBIX PACTEHUNA.
Pe3ynbTaThl pacyeToB BHOCSTCS B Tabi. 7.5.

Taomma 1.5.
Pe3yibTaThl (DeHOTUITMYECKOM TUArHOCTUKU MPOOHOM
Toromank No_
K
G | Ges | Eﬂl{em;"o pac «HOBBIe» | Bcero | (e (] ot «5')2}3:;3 fioo
pucyHka) | 2 3 Gopmbt 2 3 P

[To BennunHe MC® npu 10cTaTOUYHO OOIBIIIOM KOIU-
YyecTBe MPOOHBIX IUIOLIANOK Ha UCCIEAYEMON TePPUTOPUM
MOHO BbIAEJIUTh HauboJyiee aHTPOIOTeHHO HArpy>XeHHbIE
yuyactku. Ha umcThix Tepputopusix BeamunHa UCD He
npesbinaet 30%, a Ha 3arpsA3HeHHBIX TeppuTopusx MCO
Moxer gocturath 70 — 80%.

MeToubi MOHUTODHHTA 048

PesynbTaThl (heHOMHAMKALIMM 3aHOCSATCS B Taba. 19
aKoMacmnopTa.

7.1.B. DBHOAMArHOCTMKA NOYBEHHHIX MUKPO- W MAKPO3NEMEHTOB

B pe3yibTaTe m1o0aJbHOro ¥ perMOHAILHOTO aHTPOIIO-
TEHHOTO 3arps3HeHMsI M3 BO3AyXa M BOIbI, a TaKXe IpH
cOpoce 1 3aXOpPOHEHMH OTXOJOB B ITOYBY ITONAAAIOT ITOBHI-
IIeHHBIEe KOJIMYECTBA COeIMHEHMI, COepKalle KaTUOHBI
METAaJUIOB, YTO MPUBOIUT K YBEJINYECHMIO MX IOCTYIUICHUS B
OpraHM3M pacTeHUI M HAaKOIUIEHMIO B OpraHax M TKaHSIX.
[ToBBIIIEHHOE KOJTMYECTBO MUKPO3JIEMEHTOB 1 COSIMHEHUIA
TSKEJIBIX METAJUIOB BBI3BIBAeT HapYLIeHUs MeTabonIm3Ma B
TKaHSIX pacTeHU M OOYCJIOBJIMBAET COOTBETCTBYIOIIVE
MpU3HaKU U30bITOYHOTrO coaepxaHus. [loneBbie ucciaeno-
BaHMs JUKOPACTYIIMX (POPM MOTYT BBISIBUTH M30BITOK TOTO
WJIA WHOT'O 3JIEMEHTAa B ITOYBE.

IIpu3HaKku U30BITOYHOIO COIEPKAHUA XUMHIECKHX
3J1eMeHTOB B nouse [11]

Ilunk — obecliBeyMBaHME U OTMHUpPaHNWE TKAHU JIMCTh-
€B, MOJIOJbIE JIUCThSI KEATCIOT, BEPXYILICUYHbIC ITOYKI OTMU-
paroT, 0oJiee cTaphle JUCTh MOTYT ollafaTh 0e3 yBsIaHMsI,
KMJIKM OKpalllMBAIOTCSI B KPaCHBIM WIM YepHBIN LIBET (Ha
PaHHUX CTaausIX ITOBpPEXIECHUE CXOIHO C HEIOCTaTKOM
xkene3a). [lepBble MpU3HAKM MOSIBIISIIOTCST HA MOJIOJBIX pa-
CTEHUSX, TIPY 3TOM IOpaxaeTcsl Bce pacTeHUE.

Medb — XJ10p03 MOJIOABIX JIMCThEB, KUJIKM OCTaIOTCS
3eJICHBIMU.

Mapeaney — niepBble MPU3HAKU TOSBISIOTCSI HA MO-
JIOABIX paCTEHMSAX, ITOpPaXeHne MeCTHOe. TKaHb HEKPOTH -
yecKasi, XJ0p03 pa3BUBACTCS MEXAY XXKMJIKAMU MOJIOIBIX
JINCThEB, TIpeBpallas uX B XKeJTbie WIM 0eJ0OBaThIe C TEM-
HO-KOPUYHEBBIMM WIM TOYTH OEIBIMU HEKPOTUUYECKUMU
MSITHAMM, JIMCT UCKPUBJISIETCS U CMOPIIUBAETCS (B 3TOM
OCHOBHOE OTJINYME OT FOJIOAAHMUSI).

Keaezo — TKaHb He HEKpPOTHYECKasl: XJIOPO3 pa3BU-
BaeTCs MEXAY KMIKaMU MOJIOABIX JIMCThEB, XXKUJKM OCTa-
JOTCS 3€JIeHBIMU, MMO3AHEE BECH JINCT CTAHOBUTCS KEJITHIM
WM OEJIOBaThIM, UYTO CXOJHO C TOJIOZaHMEM.

Kobaavm — y HEKOTOPBIX PaCTEHMUI BIOJb OCHOBHBIX
3eJICHBIX JKMJIOK JIMCTa MTOSBIISIIOTCS TIPO3padyHble, HamoI-
HeHHBbIE BOJOI y4acTKW; MEXIY XKMJIKaMH pa3BUBAcTCS
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TakXe HeKpo3; MO3JHee JIUCThSI CTAHOBSATCS KOPUYHEBBI-
MM U ONajalor.

Docghop — TepBble MPU3HAKU MPOSBASIOTCS Ha
B3POCJBIX PAacCTEHMsSIX, TMOBpPEXIaeTCs BCE pacTeHHUE.
TxaHb HEKpOTHYECKasT, 00IIIEe IMTOXEITEHUE JTUCTHEB; XE-
TOBaThle UM KOPUYHEBbIE KOHIIBI U Kpasi 0ojiee cTaphiX:
MOSIBJICHUE SIPKUX HEKPOTUYECKUX TSITEH; OIMaJcHuUe JIU-
CThE€B, Y HEKOTOPBIX PACTEHUU CXOAHOE C KaJIUMHBIM
rojloJaHueM, y Ipyrux — ¢ U30BITKOM a30Ta.

Marnuii — JUCThS cjierka TEMHEIT W HEMHOTIO
YMEHBIIAIOTCS; MHOTAAa HabJiogaeTcsl CBEPThIBAHUE U
CMOpIIMBaHNWE MOJOIBIX JIUCThEB, Ha MO3AHUX CTaZUSIX
pocTa KOHIBI UX BTSIHYTHl U OTMHUPAIOT.

Kamii — TkKaHb He HeKpOTHYECKasl: Ha paHHUX CTa-
IUSIX CNIaOblii POCT pacTeHW#l, YIIMHEHUE MEXIOY3JIuid,
CBETJIO-3ejIeHasl OKpacKa JUCTheB;, Ha TMO3THUX CTaausIX
POCT 3aMeJIsIeTCsl, Y IUCTheB MOSIBISIIOTCS TMSITHA, TUCThS
BSIHYT U OIaJaloT.

Cepa — o01ee orpy0oieHUe pacTeHU, JUCThI Ma-
JICHbKHE, TYCKJIO-3¢eJIeHbIe, CTeOJIN TBEpAbIe, O3IHEE JIU-
CTbS MOTYT CKpPYy4YMBaThCS BHYTPbh U IOKPHIBATHbCS Ha-
pocTaMu, Kpas HUX CTAaHOBSITCS KOPUYHEBBIMU, 3aTeM
0JIeTHO-XEJITBIMU.

Xaop — obuiee orpybOieHuWe pacTeHWIA, JHUCThSI Ma-
JIeHbKUE, TYCKJIO-3eJIeHbIe, CTeOIM TBEPAbIe, Y HEKOTOPHIX
pacTeHuii Ha 0oJiee CTapbIX JUCThSIX MOSIBJISIIOTCS MypITyp-
HO-KOpMYHEBBIEC MATHA, MOCJIE Yero JUCThS OMajaloT.

Azom ammoHulinbLE uau HUMpamHuvLi — MOBPEXIe-
HUe MecTHoe. TKaHb HEKpOTHUUECKasi: XJI0p0o3 pa3BUBaET-
Csl Ha KpasXx JUCThEB U PacIpOCTpaHsSIETCS MEXAY XKWI-
KaMMU, TTOSIBJISIETCSI KOPUYHEBBIN HEKPO3, M KOHIIBI JIUCTHEB
CBEPTHIBAIOTCS, 3aTeM JIUCThSl omnaaaloT (MOBpeXIeHUE Y
MHOTMX PACTEHUI CXOIHO C ToJIoAaHUEM).

Kaavuuii — xn1opo3 pa3zBUBaETCS MEXIY XXKUJTKAMU C
0eIoBaTbIMU Y HEKPOTUUYECKUMU MSITHAMU, KOTOPhIE MO-
I'YT OBITh OKPAlIEHHBIMM WU UMETh HallOJHEHHbBIE BOIOM
KOHIIEHTPUUYECKME KOJIblIa; Y HEKOTOPHIX PACTeHUI MpO-
HUCXOIUT POCT JIMCTOBBIX PO3€TOK, OTMUpPaHUE MOOETOB U
oIajeHue JUCTheB (IO MOBPEXACHUIO CXOIHO C HEAOCTaT-
KOM MarHus 1 XeJie3a).

bop — Xx710p03 KOHIIOB U KpaeB JUCTbEB, KOTOPBIA
pacrpocTpaHsieTCsl BHYTPb, 0COOEHHO MEXAY XUJIKAMU,
MOKa BeCh JJUCT HE CTAHOBUTCS OJIEAHO-XKEATHIM WIN Oe-

Metagel MOHATOpHHra nows

JIOBATBbIM; OXOTH KpaeB JIMCThEB M HEKPO3 C 3aKpydMBa-
HUEM KpaeB, onaaeHNe JTUCThEB.

B nporpamMMe 3KOMOHMTOPHMHTA MPEAYCMOTPEHO OII-
pelesieHre NPU3HaKOB N30bITKA MUKPO- U MAKPO3JIEMEH -
TOB B IOYBE KJTIOUYEBBIX YYaCTKOB METOJOM OMOIMATHOCTH-
ku. B 1abn. 20 sxomacnopra o6003HavaeTcst 3HaKOM « + »
HaJIM4Ke y paCTeHU IPU3HAKOB, CBUAETENLCTBYIOIINX 00

M30BITOYHOM KOJMYECTBE TOTO WJIM MHOIO XMMUYECKOTO
QJIEMCHTA.

7.1.7. 1i|iiiTiVEiii MwaHuH (101

OpHuM 13 HanboJIee BaxKHBIX ITOKa3aTeJiell aHTPOIIo-
T€HHOT'O BO3JEICTBUS Ha MOYBBI U DKOCUCTEMBI B 1IEJIOM
SIBJISIETCS] U3MEHEHHE BUIOBOTO COCTaBa M KOJMYECTBA
MOYBEHHBIX U HATTOUBEHHBIX 0E€CIMO3BOHOYHBIX XKUBOTHBIX.
WX uzydyeHue MpoBOAUTCS Ha yYETHBIX TUIOLIAAKAX, TUHEH -
HO-paaualibHbIX MapuipyTax, npoduisix, rae AejalTcs
MOYBEHHbIE MPUKOIKU U YyCTAHABIMBAIOTCS JIOBYILIKHU T10
METOAY <«JIOBYMX CTaKaHOB».

WccaenoBaHus TOYBEHHON U HAITOUBEHHOM (hayHbI AaeT
HaunboJjiee HaMJISIMHBIC Pe3yabTaThl MPU U3YYEHUN pas3iny-
HBIX (OPM 3eMJICTIONb30BAHUS: CEIbCKOXO3SMCTBEHHOM
NIesITeIbHOCTU, JOPOKHO-TPOMMHOYHOM CETU, BO3AECTBUS
JIOKaJIbHBIX 3aTps3HUTENIeH TPUPOAHOI CPelibl; MPU U3yde-
HUU 9KOCHUCTEM Jieca U OTKPBITHIX TaHAIIA(TOB; OTACIbHBIX
BUIIOB peKpeallMOHHOTO MPUPOI0IOIb30BaHUSI.

st onpenesieHUs: 00IIEro XxapakTepa aHTPOIIOTeHHO-
ro BO3JEMCTBUS HA 9KOCUCTEMbI Ha YUETHOM IIOIIANKE B
1 Ta HEOOXOAMMO 3aJOXKUTh 4 — 5 TIPUKOIIOK pa3MepoM
50 x 50 cM Ha TIyOMHY BCTpe4aeMOCTH MOYBEHHBIX Oec-
MO3BOHOYHBIX.

ITpu Gosee neTaTbHOM U3YYEHUH JTOKAIBHBIX aHTPOIIO-
TeHHBIX BO3ACHCTBUII peKOMEHAyeTcsl OpaTh MpoObl Ha
mwromanke 0,01 ra (10x10 M) B 1/16 M2 (25x25 cm). Ilpn
3TOM YHCJIO ITPOO ¢ OMHOTO YyYacTKa yBeJIMYMBAIOT 10 9 — 12.
PacrnosioxeHne NpUKOIIOK Ha YYeTHOM IUIOIIAAKe 3aBUCUT
OT LIeJIM U 3a7a4 BBIMOJHsIeMOl paboThl. Ha ogHOpOIHBIX
IJIOIIaAKaX 10CTaTOUYHO 3aJ10XKUTh 3 (M0 TUaroHain), a ayd-
me 5 (4eTbIpe Mo yrjiaM U OfHY B LIEHTpE).

ITpowecc B3ITUS IIPOOKI MPOXOIUT CAEAYIOIIUM 0bpa-
3oM. CHavaja OTMeyaloT IUIOIIaAb MpoObl, 3a0uBasi IO
yIrjlaM KBaJipaTa KOJIBILIKY, HAaTSITUBas MEXIy HUMU LIHYP.
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3aTeM OT IpaHUII OTMEPEHHON TIUIOIIAAKN OTrpebaroT B.
pa3Hble CTOPOHBI OMaja, WU MOACTWIKY (eciu mpoOy Oe-
DPYT B JIECY), WIN CYXYIO CBHIITy4yIO 3eMJII0 TIOBEPXHOCTHOTO
cios (Ha mapax). Psamom ¢ mpo0Ooif ¢ omHO# WM ¢ ABYX
CTOPOH PacCKJIaIbIBAIOT KJIEEHKY WM IUIOTHYIO TKaHb, Ha
KOTOPYIO TIOTOM ITOMEIal0T BIOMpaeMyI0 U3 MPOOBI IT0-
yBy. CHavazia ¢ MpoOHO IIJIOIIANKA pyKaMy CHUMAIOT OTIal
W pacTUTENbHBIE OCTaTKM, KOTOPBIE THIATEJIHLHO Mepedu-
paroT, YIUTHIBasI U coOMpast BCeX HalAEHHBIX KUBOTHBIX.
[Tocne ynaneHus: pacTUTEIbHBIX OCTATKOB IIPUCTYIAIOT K
BBIKAITBIBAHUIO TTIOYBHI C TUIOIIAIX TTPOOHKI JIomaToii. BeiHy-
TYIO0 Ha KJIEEHKY ITOYBY TIIATEJIbHO IepeOupaioT pyKamu,
IIPY 3TOM KPYIHbIE KOMbSI APOOGSAT, a CIUIETeHUSI KOpHeil —
paspbiBaloT. Bcex 0O0HapyXeHHBIX XKUBOTHBIX COOMPAIOT B
0aHOYKU, MaTepyaTbie MEIIOYKU. 2KMBOTHBIX COGUPAIOT U3
KaXIoM MpOOBI U CJIOST OTHEJIBHO U TYT K€ 3alMChIBAIOT B
MMOJIEBOY THEBHUK C TOM TOUHOCTBIO OMpeaeieHus, KOTO-
past BO3MOXHa B IMOJIEBBIX YCIOBUSIX. B mHeBHUKe maeTcs
moapoOHas xapakKTepUCTHKa ydacTKa M MecTa B3SITUS
nmpoOsl. Bech coOpaHHBIN MpU pacKomNKe Marepuai huk-
CUDYIOT IJI TOCJenylolleid KaMepaJlbHOl o0paboTKu B
J1a00PaTOPHBIX YCIOBUSIX IIKOJIBI.

J11s1 IOBBIIIIEHUSI TOYHOCTU pasMepa MpoObl MOXKHO
WCMOJIb30BaTh METAIUIMYECKME TUIACTUHBI 3aJaHHOTO pa3-
Mepa, KOTOpble 3a0MBaOT B ITOYBY, a 3aTeM BBIOMpAIOT
MMOYBEHHBIE CJIOM.

Yyer uncieHHOCTH MOoXaeBbix yepBeid [10]

JloxXneBble YepBU — ITOCTOSTHHBIE OOMTATENIN ITOYBHI.
KonmuecTBo UX CHUIBHO BapbUPYeET, TOCTUTAST B OJIarompum-
ITHBIX ycaoBusax go 1000 ocobeif Ha 1 M’. B OGBIYHBIX
YCJIOBUSIX YMCICHHOCTD KOJIEOJIeTCS OT HECKOJIBKMX JIeCSIT-
KOB JI0 IByX—UeThIpex coTeH. OHM UTpaioT 0coOYyI0 pPOJb
B MOYBOOOpa3oBaTeJbHOM IIpollecce, oborainasi Mmo4YBy
a30TOM M OMOTeHHBIMH 3JIEMEHTAMH, YJYaCTBYIOT B pa3Jio-
KEeHUU PaCTUTEIILHOIO OIlaja.

M3ydeHne YNCIeHHOCTH M OMOMACCHI TOXIEBBIX UYep-
Beil MO3BOJISIET MOHSITH X0 ITOYBO0OPA30BaTEIHLHOTO TTPO-
mmecca Ha ucciaeayeMoil tepputopun. s cobopa yepseit
HeoOX0oaMO UMETh JIUHHBIN MMHIIET, HOX, COBOK M JIOTAa-
Ty. CoOpaHHBIX YepBEW MOMEIIAIOT B MEIIIOYKH, CIITUTHIE
W3 TUIOTHOW TKAaHW WJIM B CTCKJITHHBIC OaHKH BMECTE C
3eMJIeH MM BIaXXHBIM MXOM. B 0aHKax B XXapKylo IOTOLY

Metozbl MOHUTOPHHIa Noys

YyepBU OBICTPO TUOHYT, TOITOMY JIy4llle MCIIOJb30BaTh
MEIIIOYKH.

Ha moneBoii 3K0OJOrn4ecKoil mpakTuke U B XOIIe MC-
cJIeMoBaHUI COOp YepBEeil M yUeT UX YUCICHHOCTHA MOXHO
OCYIIECTBJIATh METOIAMU PACKOITKY 1 BBITOHKM. Packomnka
W pydyHas pa30opkKa MOYBEHHBIX MPoO HAa MecCTe HAI0T
HauboJjiee JOCTOBEPHbIE JaHHbBIE O MOPSAIKE YUCIEHHOCTU
W COOTHOIIIEHWY BCTPEYAEMOCTH OTAETbHBIX BUIOB UYepBeil
n 3Kosiorndeckux rpymnm. [logydeHHBIE 3TUM METOIOM
MaHHBbIE OKa3bIBAaIOTCs Hanbojiee COMOCTaBUMBIMU IIPU
perroHabHBIX UccienoBaHusgX. OMHAKO ClieayeT OTMETUTh
TPYLOEMKOCTH 3TOI0 METOJA.

MOXHO MCIOJb30BaTh JUISI MOACYETA JOXIEBBIX YEp-
BEW METOJ MOACYETA BBIMOJI3KOB MOCJE NOXAS WA IS
BBITOHKU YepBeM 3aJIMTh y9acTOK Bomoit (5 — 6 Beaep Ha
1 M’), HO 3TM MeTOABl AaeT JULIb NPUOIU3UTEIbHbIE pe-
3YJIbTaTHI.

[Tpy n3y4eHUM BAUSHUS TOPOXKHO-TPOITMHOYHOM CETU
" Opyrux (popM aHTPOIIOTEHHOTO BO3AEMCTBUS Ha MOYBY
MOACYUTHIBAIOT YUCIEHHOCTD TOXAEBbBIX YEPBEU MO YPOB-
HSIM yHajeHus oT o0obeKTa. JlaHHBIe 3aHOCST B Tabj. 7.6.

Tabauya 7.6.
3aBUCUMOCTb KOJIMYECTBA M OMOMACCHI JTOXIEBBIX YepPBEM
OT CTEIeHU aHTPOIOreHHOro BO3IEHCTBUS
(paccTosiHUsI OT JOPOIM)

Homepa npuKoriok 1 paccTosiHue OT 00beKTa
IMokazarenu
1-Om 11-2,5m -5 IV-10 «
Kommuectso
Buromacca

M3 kaxmoit mpoOsI YepBeil MOACYUTHIBAIOT 1 B3BEIIIH -
BAlOT, a 3aTeM pe3yJbTaThl CPaBHUBAIOT MEXIy COOOI.
OTMevaloT B THEBHUKE U3MeHEeHNEe YMCIEHHOCTU U OMOo-
MacChbl 4YE€pBEM.

[TomoOHEIE McCIeAOBAaHUS ITIPOBOISAT B Pa3HBIX SKOCH-
cTeMax, pasjIMJyalonnxcs CTEIIEHBIO X03SI1ICTBEHHOTO BO3-
neiictBus. IlomcunThIBaloT OMoMaccy yepBeil Ha 1 ra Kax-
Joro O6uoroma M JaHHBIE 3aHocAT B Tab6n. 7.7. Ilocne
3aBEpIICHUST MCCICIOBAHUS IeIaloT BHIBOABI. CoCTaBiIs-
JOT IUarpaMMy pa3MeIIeHUs TOXIEBBIX YepBeil B MCCIIE-
IyeMOM palioHe.
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Tabauya 7.7.

CBojHasl Tabaula YMCIEHHOCTU U OMOMACCHI IOXIEBBIX
yepBeil B pa3MYHBIX dKOCUCTEMaXx
paitfoHa npakTUku (Ha 1 M)

buotorsr [Mokasarenu

YUCIEHHOCTD ouromacca

Jlec cMenaHHbIN

C 1enbl0 U3yYeHUS BIMUSHUS CTPYKTYpPhl MOYBHI Ha
YUCJIEHHOCTh U OMOMaccy 4yepBeidi MOXHO IMPOBECTU MC-
clel0BaHUS Ha pa3HbIX TUIAX MOYB IO BhIIIeyKa3aHHOM
METOIMKEe, a MoJydeHHbIEe JaHHbIE 3aHEeCTU B Tabu. 7.8.

Ta6bmma 7.6.

3aBUCHMOCTb KOJIMYECTBA U OGuomacchl yepseit Ha 1 M
OT CTPYKTYPHI I1OYB

CTpyKTypa MouYBbI IMokazatenu

YHCIEHHOCTh O6romacca

s BBISCHEHUS BJIUSHUS KOCTPHII Ha 3acelieHue
MMOYBHI JOXAEBBIMU YEPBSIMM MCCIEAYIOT KOCTpHUIA pa3-
HOTO BO3pacTa, JaHHbIe 3aHOCAT B Tabauuy 7.9 u genaioT
BBIBOJIbI.

Tabauya 7.9.

KonuuecTBo n Guomacca HOXIEBHIX uepBeit Ha | M’
Ha pa3HbIX CTagUsIX BOCCTAHOBJICHUS] KOCTPMIIL

Bospact koctpuiir, [Mokazatenu
JIeT YUCJIEHHOCTh O6romacca
0-1
4-5

10-12

JIng ydeTa YMCIEHHOCTU GeCMO3BOHOYHBIX XUBOTHBIX,
, . OOHTAIOIIMX HAa MMOBEPXHOCTU MOYBHI U B MOJACTHUJIKE Jieca,
134 wucnonb3yroT OMOLEHOMETpP, JOBYIIKH 1 JIOBYME KaHABKU.

METO/bl MOHUTOPUHIA MOYB

YdeT 60eCMO3BOHOYHBIX JOBYIIKAMUA U JOBYMMHU Ka-
HaBKaMu

MeTton ydyeTa 6eCIMO3BOHOYHBIX JOBYIIKAMHM U JIOBYM -
MM KaHaBKaMU IMO3BOJISIET YUYECTh KPYMHBIX XUIIHBIX XY~
XKeJIUIl, MayKoB, KOTOphle B JHEBHOE BpeMs HaXOIsITCS B
YKPBITUSIX U TIPU KOIIEHUM CAYKOM He YYUThIBaoTcs. st
yuyeTa UCIOAb3YIOT JOBYIIKM bapbepa, KoTopblie npencTaB-
JNS910T CO00M CTeKJASIHHbIe OaHKM ¢ HEOOJIbIIMM KOJIUYE-
CTBOM (QPUKCHUPYIOIIEH XUAKOCTHA Ha THE, BKOIMaHHBIE Ta-
KUM o0Opa3oM, 4yToO BEpXHUM Kpail GaHKM oKazajcs Ha
OJITHOM ypOBHe ¢ nmoyBoii. JIopymku bapbepa yaiie ucrosb-
3YIOTCS C JIOBYMMU KaHaBKaMM, Ha JHE KOTOPBIX OHU U
BKanbIBaloTcd. JIOBYIIKM NpoOBepdIOT 2 pa3a B CYTKH —
YyTPpOM M BedyepoM. TakuMm oOGpa3oM MOXHO YCTAaHOBMTH,
KaKue XMBOTHBIE BeIyT HOYHOM, a KaKue JHEeBHO# oOpa3
KU3HU. g moaydeHUs CpaBHUMBIX pe3yJbTaTOB IO BU-
JTOBOMY COCTaBY M KOJHWYECTBEHHOMY YUYETy KMBOTHBIX
BpeMs OTJIOBA PACCUUTHIBAIOT B KOJIMYECTBE JIOBYIIKO-CY-
TOK AJS1 KaXJaoro 6uorora.

Hampumep, B cMelIaHHOM JieCcy 8 JIOBYIIEK MPOCTOSI-
M 2 CYTOK, moiimMaiu 32 XyXeJullbl, a B COCHOBOM — 12
JoBylIeK moiiMmanu 48 xyxenull 3a 3 cytok. [Tonyvyaercs:
B CMeIIaHHOM Jiecy 8X2 = 16 JTOBYIIKO-CYTOK, B COCHOBOM
snecy 12x3 = 36 noBy1IKO-cyToK. YTOOBI CPABHUTH 3TU JaH-
HbI€, KOJIMYECTBO XKMBOTHBIX J€JIUM Ha KOJTUYECTBO JJOBYIII-
KO-CYTOK M TojJy4yaeM: B cMellaHHOM Jecy— 32:16=2
Xyxeauubl Ha 1 a/c u 48:36= 1,3 B COCHOBOM Jiecy.

[Tocne moacyeta U ompeaeeHUs XKUBOTHBIX BBIMYC-
KaloT (ecau He OblJIa UCTIOJIb30BaHA QUKCUDPYIOIIAS KU -
KOCTB), a pe3yJbTaThl 3aHOCAT B Taba. 7.10.

Ta6mma 7.10.

KoJimuecTBO 0€CMO3BOHOYHBIX XKMBOTHBIX Ha ITOBEPXHOCTHU
IIOYBBI U B MOJCTUIIKE Ji€Ca

Bux Homep soByiuku
(CCMC)"‘CT’ N Ni2 N3 i
BO
o GecHO3B" KOJI-BO KOJI-BO KOII-80 KOJI-BO KOJI-BO KOJI-SO KOJI-BO Kon-Bo
. JI0B.- KUBOT- | JIOB,- KHUBOT- |  JIOB,- KMBOT- |  JIOB,- KUBOT-
OKOYHBIX
CYTOK HBIX CYTOK HBIX CYTOK HBIX CYrok HBIX

CpaBHI/ITCHBHHﬁ aHaJIu3 pe3yJbTaTOB U3YUCHMUA KO-
au4dyecTBa 0€CMO3BOHOYHBIX B T€YEHHE HECKOJbKHUX JIET
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JacT NpcacTaBJICHUC 00 M3MEHEHUU miogopoaurda IT04YB,
00ecrneyeHHOCTU Biaroi u KHNCJIIOPOAOM.

7.1.8. Jowwewble MeOmI

7.1.8.1. Vicnosib30BaHNe JUCTHEB JIMNbI B KAYeCTBE
OMOMHIUKATOPA COJIEBOTO 3arpsi3Henus moussi [10, 27]
s mpenoTBpallleHUs TOJ0JEAUIIbI Ha MTPOE3XKUX Ya-
CTSIX YJIMI] TOPOAOB YaCcTO MCHOJB3YIOT IECYaHO-COJEBYIO
cMechb. B BeCeHHIOI0 TTOpy B MEPUOI TassHUS CHETa 4acTh
COJIM pacCTBOPSIETCS M BMECTE C TaJOW BOINOU YHOCHUTCS B
pEKM, a 4acTb COJIM BMECTE C MECKOM OKa3bIBAeTCSI Ha
razoHax, MPUBOIS K 3arpsSI3HEHUIO MOYBBI. BOJBIINHCTBO
pacTeHu# He BBIHOCUT XJIOPUI-UOHOB U TMOHET, ApeBec-
HbI€ PACTEHUS OCIAOJSIIOTCS, Y HAX MOBPEXAAIOTCS JIUC-
ThsI, YMEHbIIAeTCsI (POTOCUHTE3UPYIOIasl IIOBEPXHOCTDb U
3aMeISIeTCST POCT, paHO OMaAaloT TUCThs. OCOOEHHO UyB-
CTBUTEJIbHBI K COJIEBOMY 3arpsi3HeHu10 junbl. [lokasate-
JIeM peakIMM JIMIBI Ha COJIEBOI (haKTop SIBISIETCS IO-
SIBJICHUE KpaeBOTO XJ0po3a Ha JucThsax. [lom ximopozom
TMIOHUMAETCH yTpara JUCTOBOU MJIACTUHKOM 3€JIEHON OKpac-
KM BCJIEACTBHE pa3pylieHUs XJIopoduuia U MOSBIECHUS
XKEJITOM OKpPacKH, YTO MPUBOIUT K OTMUPAHUIO YYACTKOB
JIMCTa B 1IEJIOM M paHHEeMY cOpachlBaHWIO WX Ha 3EMIIIO.
O cTemneHM 3aCOJIEHUST TTOYBBI TA30HOB MOXHO CYIUTh ITO
BEJIMYUHE TMOBPEXIEHUS JUCTOBBIX ITUIACTUHOK JIMIIBI.
HccnemoBaHus Jiydllle BCETO BECTU C IMOJOBUHBI UIOJIS MO
aBIYCT, KOT/a JUCT JOCTUTHET CBOETO MOJHOIO Pa3BUTHS.
[Tpu 5TOM ciienyeT BHUMATEIbHO OCMOTPETh JIMCThS JIUM U
BBISIBUTH CTEIIEHb MOBPEXICHUS JUCTOBBIX IIACTUHOK.
BrinensieTcs 4 crerieHW MOBPEXAEHUSI, COOTBETCTBYIOIIE
XapakTepy 3aCOJIEHUS TMOYB:

* IepBas CTENEHb 3arpsI3HEHUS — Ha Kpae JIUCTA I0-
SIBJISIETCS y3Kasl XKeJITasl I0J0CKa, B IIOYBE OTMEYAIOT-
cd CleAbl COu;

* BTOpasi — CUJIbHBIN XJIOPO3, NPOSBISIOLIUICS B BUIE
ILIUPOKOW KpaeBOW IMOJIOCHI, IPU 3TOM B II0YBE OTMeE-
YyaeTcsd cpelHee KOIUYECTBO COJIU;

* TpeThs — OOIIMPHAs 30Ha KPAEBOTO HEKPO3a C XKe-
TOW MOTPAHUYHOM IMOJIOCKOM;

* YyeTBepTas — OoJblIas YaCTh JUCTOBOM IUIACTUHKM OT-
MUPAET, KOJUYECTBO COJIM B MOYBE KPANHE BEJIUKO U
TPAHUYUT C TIpeJeiaMUu BbIHOCIUBOCTU BUJA.

Merogb! MOHUTOPHHIA MOYB

Uccaenys xapakTep MOBPEXACHUN TUCThEB JIUIIBI 110
KBapTajaM, JaHHbIE 3aHOCAT Ha IU1aH ropoja. Ilocie mon-
HOTO 00CJIeTIOBAaHUST MOXHO TTOJTYYUTh PEUTbHYIO KApTUHY
3aCOJIEHWsI MUKPOPAOHOB roposia M BIpabOTaTh MPEIIO-
XKEHHUS MO 0310pOBJIECHUIO MOYBHIL. 151 60pBOBI ¢ 3acome-
HUEM WHOTJA MPpUOEralT K CMEHEe MOYBEHHOTO MOKpPOBa
Ha ra3oHax, HO 3TO MEJMOPAaTUBHOE MEPOTIPUSTUE JTOXKUT-
csI TSIKEJIBIM OpeMeHeM Ha TOPOACKOM OIOMKET, IT03TOMY
HE cJeayeT AOMYCKaTh CKIaAuPOBAHUS CMETAeMOro C JI0-
poru Tiecka Ha Ta30HBbI.

7.1.8.2. Ncnojib30BaHHE NIOYBEHHBIX BOIOPOCIEH ISt
OMOMHIMKAIIAM COCTOSIHMA MoYB [28]

C BOIOpOCISIMUA KaK ¢ HU3IIIMMU aBTOTPOMHBIMM Opra-
HU3MaMHU IIKOJbHUKU 3HAKOMSTCSA B Kypce OOTaHMKHU.
OnHako 0ojiee meTalbHOE 3HAKOMCTBO C 3TOU TPYIIION
OPraHU3MOB MOXKET ObITh OCYILECTBJICHO MPU U3YYSHUH UX
WHIWKAIIMOHHBIX CBOMCTB.

[TouBeHHBIE BOJOPOCIIHU, COCTABJISIS MOCTOSIHHYIO M
aKTMBHYIO YacTh TOYBEHHBIX MUKPOOPTaHU3MOB, OTpaxKa-
IOT COCTOSTHUE TOYBEHHOW Cpeabl U UCHOJb3YIOTCS ISt
OMOIMaTHOCTUKY TTOYB. AJIBrOJIOTUYECKUIA aHanu3 (110 BO-
JOPOCIISIM) MOXET OBITh UCITOJIb30BaH JIJISI 3KOJOTUYECKO-
IO MOHUTOPHWHTA ITOYB U B IPaKTHUKE pabOThI IIKOJIbL. Hike
JaeTcsl KpaTKoe ONMCaHue METOAOB U3YYeHUS TTOYBEHHBIX
BOJOPOCIICi U MPUBOISTCSA MPUMEPHI UCITOJIB30BAHUS UX B
WHIUKALIMOHHBIX LIeJsIX. JJaHHble METOMMKHU pacCUYUTAHbI
Ha CTapIllIuX IIKOJIbHUKOB. [1pu 3aTpynHeHUHU B orpeaelie-
HUM BUIOBOTO COCTaBa BOAOPOCIEH MX UIEHTUGDUKAIUS
MOXET OBbITh TIPpOBecHA 10 OTAeja (CHMHe3eJIeHbIe, 3elie-
HBIE, XXeJTOo3eJeHble, TMaTOMOBBIE) U MCIIOIb30BaHbI KO-
JINYECTBEHHBIE METOAbI y4yeTa BOJOPOCIEHA.

[TouBeHHBIE BOJOPOCIM — 3TO COBOKYITHOCTb HE-
CKOJIBKHMX 9KOJIOTUYECKUX TPYHITMPOBOK BOIOPOCIIECIA:

1) HazeMHbIE BOIOPOCIIH, pa3dpacTalollrecs Ha ITIOBepX-

HOCTH TTIOYBHI;

2) BOOHO-Ha3eMHBbIe, pa3pacTalolurecs Ha MOBEPXHOCTH

IMOCTOSTHHO BJIAXKHOM ITOYBBHI;

3) cOGCTBEHHO MTOYBEHHBIE BOIOPOCIIH, HACESIOIINE TOM-

Iy TOYBEHHOTO cJiost [28].

Bogopociau npeacTaBiasiioT coboil COBOKYIMHOCTb He-
CKOJIBKHUX 000CO0JIEHHBIX CUCTEMAaTUUECKUX OTAEI0B. bob-
IIasi 4acTh BCTPEYAlOIIUXCS B MMOYBAX BOAOPOCIE OTHO-
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CUTCS K YETHIpEM OTHeIaM: CMHE3€eJIeHbIe, 3eJIeHbIe, JKel-
TO3€JIEHbIe U TMAaTOMOBBIE BOAOPOCIIH.

['pynnmupoBKY BOAOPOCIEN B KaXAOU MOYBE OTHOCHU-
TEJIbHO CTAaOMJILHBI 110 (DJIOPUCTUIECKOMY COCTaBY, TOMM-
HUPYIOIIUM U clienpriecKuM BuaaM. Pa3HbIM TUITaM ITOYB
COOTBETCTBYET ONpeIesIeHHbII cocTaB Bogopocieit. Kak
OMOMHAMKATOPHl BOMOPOCAM MMEIOT PSII MPEUMYIIECTB
nepen APYrMMU TTOYBEHHBIMM MUKpoopraHu3dMamu. Mx
MOXHO 3aMETHTh HEBOOPYXEHHBIM TJa30M IIPU <«IIBETE-
HUW» TIOYBBI — TIO3€JIEHEHWE MOBEPXHOCTHOTO CJIOSI TIPU
MacCOBOM pa3pacTaHMU MUKpoBopopocieit. HekoTopnie
BUIBI BOOOPOCTEH (HOCTOK) 00pa3yroT MaKpOCKOITUYECKN
3aMEeTHbIE TaJUIOMbI, M1 UX MOXHO coOpartb. Mcrmonb3ys
IIKOJIbHBIN OMOJIOTMYECKUIT MUKPOCKOIT, A0 YBEI-
yenue B 400, 600 1 6ojee pa3, BOZOPOCIM MOXHO UAECHTU-
¢dupoBaTh 10 BUaa. AHAINU3 aTbroIOpsl 1aeT BO3MOXK-
HOCTb TOA00paTh MHANKATOPHBIE BUIBI, HATMUYNE KOTOPHIX
TOBOPUT OO0 OmpeaesIeHHBIX CBOMCTBAX MOYBHI. AJIBTOMH-
IUKAILWS SBISIETCS HAAEXHBIM KPUTEPHEM OIEHKU Ha-
MPaBJIEHHOCTU IMOYBEHHBIX IPOIECCOB MPU IEUCTBUM
pa3HbIX (PaKTOPOB.

MeToapl M3ydeHus MOYBEHHbBIX BOAOPOCIEi

Meromsl coopa, hUKcalMu 1 KyJIbTUBUPOBAHUS BOJIO-
pociieit padHooOpa3Hbl. OCTaHOBUMCS Ha TeX U3 HUX, KO-
TOpBI€ JOCTYITHBI UISI ITKOJbHBIX UCCIIeTOBAHUIA.

1. Coop nousennvix npo6. Ha Bb16paHHOM OJj1sT cOOpa
Mpo6 yyacTKe clienyeT MoApOOHO OMUCATh PACTUTEIbHOCTD,
pesibed MeCTHOCTU, TUTT MOUBbI. Ecin MMeIoTcs MakKpoCcKo-
MUYECKU 3aMeTHBIe MOBEPXHOCTHBIC pa3pacTaHMsI BOMIO-
pocieil B BuIe OOIIEro mo3ejleHEeHUs MOYBHI, IJICHOK,
KOpOYEK, COOMPAIOT MOBEPXHOCTHBIN CJI0M TUTOIIanbo 10 —

100 cM’. 11 BBISIBJIEHUS] BOAOPOCIEil B ToJILIe LEeTMHHOMI
MOYBHI O€pYT MHIMBUAYaJIbHBIE TPOOBI BecoM 20 — 50 T,
MMPUYPOUYEHHBIE K OINpEeIeIeHHBIM PACTUTEIbHBIM acco-
LUalUsIM U K OIpelesIeHHOMY ITOYBEHHOMY TOPU3OHTY.
B OKyJIbTYpeHHBIX MOYBaxX OepyT CMelIaHHBIN 00pasell Be-
coM 20 — 50 r, cocraBieHHBIN U3 5— 10 MHOIMBUAYATbHBIX
(MeToaMKa 0T60pa MHAMBUIYAJIBHBIX P00 U TIPUTOTOBIIE-
HHUS CMeIIaHHOro obpasma mpuBeneHa B pasgeie 7.2.1).
[1poGhI 6epyT cTepUILHBIM HOXOM, COBKOM WJIU JIOTIATOM.
B 1moJ1eBBIX YCIIOBUSIX CTEPUIIM3ALNSI MOXKET ObITh TPOBE-
JleHa MHOTOKPaTHBIM BTBIKAHMEM HOXa B HUCCIEIyEeMYIO

Metozgbl MOHHTOPMHI N0YB

mouBy. OOpa31Ibl TOYB OTOMPAIOT B KOHBEPTHI U3 TIJIOTHOM
oymarn. Ha KoHBepTe nemaeTcst HaaImuCh IMMPOCTHIM KapaH-
JIalioM: HoMep obOpasiia, mara coopa, ITyOMHA B3SITHUS.
HenaloTcs 3almMcy B MOJIEBOM THEBHUKE.

2. Onpedeaenue 6u0068020 cOCMAasa NOY6EHHBLIX 60~
dopocaeil. BumoBoii cocTaB BOAOpOCIEN ONpenesieTcs
MPY U3YYEHUM CBEXKEB3ATOMN IMOYBHI (ITPSIMOE MUKPOCKO-
MAPOBaHME) U C MCIOJb30BAaHUEM KYJIbTypaJbHBIX Me-
TomoB. IIpocMoTp HEOONBIIOW MOPHHU CBEXEB3ATOM
MOYBHI MOJ MUKPOCKOTIOM B Karljie BOABI HaeT MPeaCcTaB-
JIEHHWE O JTOMUHUPYIOIINX BUAaX. MeTOIOM NPSIMOTO MUK-
POCKOTIMPOBAHUS M3Yy4alOTCS BOIOPOCH, 00pasymIiime
MaKpOCKOTIMYECKHN 3aMETHbIe TTOBEPXHOCTHBIE pa3pac-
TaHUS Ha MOYBE, U BOAOPOCIN, O0pa3ylolinue 3aMeTHbIE
TaAJJIOMBI.

[TaBHBIM METOJIOM BBISIBJIEHUST BUIOBOTO COCTaBa BO-
Jlopociiel ABIseTCS METON KyabTyp. [Ipu mocTaHOBKE Ky/b-
TYp TIOJB3YIOTCS OOIIECHPUHSITEIMA IpUeMaMi MUKPOOU -
OJIOTUYECKON TEXHMKM, KacaloIIMMUCS CTEPUIBHOCTU
MOCYbl, MMUTATEIbHBIX PACTBOPOB, BOIBI M MHCTPYMEH-
TOB (aBTOKJIaBUPOBAHUE WJIM KUTISTYCHUE U CTEPUIIN3ALIUS
cnupToMm). 3ajgada KyJbTUBUPOBAHMS 3aKII09aeTCS B IO~
JIy4eHUM MHTEHCUBHOTO POCTa BCEX MMEIOIIMXCS B TTIOYBE
Bomopocieit. Hamnbosiee mpocThIM METOIOM BBISIBICHUS
BUJOBOTO COCTaBa BOAOPOCJIEH SIBIASIETCS METOM «CTEKOJ
oOpacranus». Mccaemyemyio 1o4YBy IMMOMEIIAIOT B CTEPUIIb-
Hble yaimky [leTpu, yBIaKHSIIOT IUCTUIUTMPOBAHHON BOIOM
(ecim mouBa cyxasi). Ha moBepXHOCTH MOYBBI pacKiaabiBa-
IOT CTepUJIbHBIE ITIOKPOBHbBIE CTEKJIa B KOImuecTBe 4 — 8§ Ha
yamky. Crepuimsanusi TOKPOBHBIX CTEKOJ MOXET OBITh
MpoBeneHa CIIMPTOM WIM JIETKMM TpOKaJMBaHMEM B ITUIa-
MeHu cnupToBKU. CTekia IMOJIOXKUTh TaK, YTOOBI MEXIy
CTeKJIaMM M TIOYBOI OCTaBaJIMCh CBOOOIHBIE MPOCTPaH-
CTBa— <«BJaXHbIE KaMepbl». Uepe3 5 — 7 mHeW MOXHO
HavyaTb IIPOCMOTP CTEKOJ Moa MUKpockonoM. [TokpoBHoOe
CTEKJIO CHUMAIOT C TOBEPXHOCTHU MOYBBI MUHIIETOM, YIS~
[OT KPYITHBIE YAaCTUUYKM TTOYBBI M KJIamyT Ha MpPeaMeTHOE
CTEKJIO B KaIlTIO BOABI. [IJI1 TOTHOTO BBISIBIEHUST BUIOBOTO
cocTaBa BOIOPOCJeii B TOYBE JOCTATOUYHO 3 — 6 HeJe/Ib KYJTb-
TUBUPOBaHUS. MeToJ «CTeKos 0OpacTaHUsI» AAE€T BO3MOX-
HOCTbH BBISIBUTH aKTUBHYIO aJIbro(hI0opy UCCIEAyEMOI MOo-

4YBbI, OIIPpCACIUTDL BUAbI-JOMMWHAHTLI, BLIABUTDL BUJI0BOM
CcoCTaB BOZ[OpOCJTCﬁ.
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CylIecTBYIOT TakXe METOIbl BOAHBIX M arapoBbIX
KYyJIbTyp, HO B IIIKOJIE OHU MaJIO IPUMEHUMBI, TaK KaK Tpe-
OyIOT CIIelMaJIbHOTO 00OPYIOBAHUSA M PEAKTUBOB.

st onpeeieHUs TTOYBEHHBIX BOIOPOCHEH HEeT CIie-
IMAJIBHOTO ompenenuTesis. MCroib3yloTcss MHOTOTOMHBIE
«Omnpenenmurens MpecHOBOOHBIX Bogopocieit CCCP», «Bus-
HauyHMK nplcHoBomHBIX Bogopocteir YPCP» m np.

3. KoauuecmeenHnvie memoOsvl uU3y4eHus NOYGEHHBIX
eodopocaeli:

1) mpsimoe B3BeIIMBAHME — * UCIIOIb3YETCS ISl OTIpeie-
JIEHUsSI MacChl TTOBEPXHOCTHBIX KOPOUYEK WU TUIEHOK
BOJIOPOCJIeil, COOpAaHHBIX C OMpPeAeeHHOU TIIOIaan
(1 e’ w1 am’);

2) moAcYeT BOIOPOCICH, pacCesTHHBIX MEXIY YacTHIIA-
MM ITOYBHI. [IJIsT KOMTWYEeCTBEHHOTO ydeTa GepyT cpel-
HIOI0 ITPo0Y mouBbl. CpemHsist Mpoda COCTaBSIETCS U3
pa3Horo yuciaa (or 5 mo 10) MHOMBUIYaAJIBHBIX MPOO.
[Tpo6bI oTOUMpaloTCsa crmocoboM CiydaiiHOro orbopa
WU B IIIaXMaTHOM nopsiake. OT6op MOUYBEHHBIX 00pa3-
1IOB TIPOBOAT C TIyOMHBI 0 — 5 cMm.

[Tpu moaroToBke obOpa3na K KOJIMYECTBEHHOMY aHa-
JIN3Y TTOYBY HEOOXOAUMO MOICYIIUTh, YTOOBI MOKHO OBLIO
pa3pylnTh KOMOYKH, W THIATEJIbHO IepeMellaTh. 3aTeM
pacripeeIMTh POBHBIM cjIoeM TojuuHoi 0,5 cM B BuIe
MPSIMOYTOJIbHUKA, pa3leiuTh Ha KBaapaThl. st cocraB-
JIEHWST HaBeCKM OepyT M3 KaxXKJoro KBaapara HeOOJbIIOe
KOJIM4YeCTBO NOYBbl. HaBecku B 1 T mOMeIIaOT B MEHUIIII-
JIMHOBBIE CKISTHKU. [ToBTOpHOCTH P06 — 3 — 5. [lomycTu-
MO XpaHeHUue Npob B xoimoauibHuKe nipu 5 °C B TeueHUe
HECKOJIbKUX CyTOK. Ecim o6paboTka mpod NpoBOAUTCS HE
cpasy, npoonl pukcupyior 4% bopmanuHom (4 — 5 mir). Ha
CKJISTHKY HaKJIeUBalOT 3TUKETKY, Ha KOTOPOU YKa3bIBalOT
HoMep Tpo6kI, aary. [IpuroToBiaeHue MperapaTa 1ist Ipsi-
MOTO y4YyeTa MUKPOCKOTMYECKHMX BOAOPOCIE COCTOUT B
ciaenyiomeM. HaBecky MmouBbl THIATEILHO PacTUpPAOT B
CKIISTHKE ¢ 100aBJIeHUEM HEOOJIBIIIOTO KOTNYECTBA AUCTHII-
JIMPOBAaHHOM BOABI (€CIW ITOYBa CBeXasl) WM B HEOOJb-
oM oobeMe opmanuHa. st pacTUpaHus UCIIOJIb3YIOT
MECTUK, U3TOTOBJICHHBIN U3 MpeIapoBaibHON UIJIBI U pe-
3MHOBOrO HAKOHEYHMKA, BEIPE3aHHOTO ITPOOOYHBIM CBEP-
JIoM. 3aTeM J00aBIISIIOT BOIY IO 4 MJI, CKIISTHKY TIIATEIbHO
B30aJITHIBAIOT B TeueHUe 2 MuHyT. [locne 0,5 MuH orcram-
BaHUS B3BECh CIMBAIOT B IMMPOOUPKY, K OCaAKy 100aBISIOT

MeTozbl MOHUTOPMHIA NoYB

3 M Bomawl, B30anTeIBalOT 1 MHWH, orcTtamBaior 0,5 MUH U
B3BECh CIIMBAIOT B Ty Xe nmpooupky. [Ipoiexypy noBTops-
10T enfe pa3. Ocamok oTOpackIBalOT, a CYCIIEH3UIO TOBOIST
mo oovema 10, 20, 40 mu (B 3aBUCHMMOCTU OT TYCTOTHI),
MPOOMPKY 3aKPBIBAIOT MPOOKOI M B30ANTHIBAIOT (HE Me-
Hee 2 MUH). 3aTeM MEpPHOM MUIIETKOW CO CJIeTKa IOATO-
YeHHBIM HOCMKOM HaHOCST KaIlUTiO CyCIIeH3UM Ha TIpeaMeT-
HOe CTeKJIO (OmHYy M3 MEPBBIX Kallejib, TOKa He HapylleHa
TOMOTEHHOCTb cycIieH3un ). Karmo 3akpbiBatoT MTOKPOBHBIM
crexiioM. [Ipemapar rotoB mist MUKpockonmpoBaHusd. \s
3aMeIeHMS MOAChIXaHMs TIpeTiapara B KaIjIlo CyCIIeH3uu
MOXHO 100aBUTh KaruTio TJAUIIEpUHA, TIepeMelaTh KpaeM
MOKPOBHOTO cTekya. OmnpenenssioT 00beM KaIllulu CyCITeH-
31U, TIOACYMUTAB YMCJIO Kanejab B 1 ML

[IpUroToBIEHHBIA K CUETy HperapaT U3ydaloT I10[
MUKpocKomioM. OTMeYaloT YMCIO BCTPEYEHHBIX B IIperna-
pate BOOOpPOCJEH MO CUCTEeMaTUYEeCKUM IpyInaM: CUHe-
3eJIeHbIE, 3eJIeHbIe U KeJITO3eJIeHbIe, TMaTOMOBHIE.

O0g3aTe/IbHO IPOCYMTHIBAIOT TPU HABECKMU, a IIPU 3HA-
YUTEJIbHOM PAaCXOXIEHUHN pe3yJbTaTOB — Bce msaTh. Kon-
YeCTBO KJIETOK BOAOPOCE oIpenessieTcst o hopmyie:

X = axBXx 20,

IIe X — YMCJIO KJIETOK B | T MOYBHI,

a — YMCJI0 KJIETOK, OOHapyXXeHHBIX IIPU CUeTe,

B — KOJIMYECTBO Karesib B 1 MJI CyCIIeH3UH,

20 — pa3BengeHHE B MIL.

[Ipr mpocMmoTpe mpernapata HEOOXOAUMO OTIWYATh
BOJIOPOCIIM OT CIIOP TPUOOB 1 OT ITPOTOHEMBI MXOB. CIIOPHI
rpubOB MMEIOT TOJICTYIO 000JIOYKY M TOMOTEHHOE COnep-
xumoe. HuTu mpoTOHEMBI MXOB OTJIMYAIOTCS OT HUTEM
BOOAOPOCJE KOCBIMU MEPEropoaKaMy U O0OJIbIIUM KOJIUYe-
CTBOM XJIOPOTIJIACTOB B KJIETKaX.

KonnyecTBo Bogopociieil B MOYBe MOABEPKEHO pe3-
KWM KOJIEOAHUSIM 1 U3MEHSIETCS 32 KOPOTKUI ITPOMEXKYTOK
B 3HAYMTEJBHBIX Tpeaeiax, MO3TOMY I YCTaHOBJIEHUS
YHUCJIEHHOCTH BOAOPOCJEH B IMOYBE HEOOXOAMMBI MHOTO-
KpaTHBIC YYETHI.

AJTBroJIOTUYECKU METOI OIEHKMW HCIIOJIb3YETCS TpH
W3YYEeHUU BOTHOTO PEXMMa ITOYB, BIUSHUS MEJMOpaIiu,
YnoOpeHuii, MeCTULIMIOB HA TOYBEHHYIO OMOTY U Ip.

Taxk, BIaXHOCTb TTOYBBI, NEMCTBYS KakK IMOCTOSTHHBIN
9KOJIOTUYECKUI (hpakTOp, OOyCIOBIMBAET CIeUMUKY BO-
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JOPOCIIEBBIX COOOIIECTB U UHTEHCUBHOCTH Pa3BUTUS OT-
JeJbHBIX BUIOB W TPYIIN BOAOpOC/ei. BEHISBICHBI BUIBI
BOIOpOCJIeii, crieu(pUIHBIE TS yYaCTKOB PA3IMUYHOTO YBIIAXK-
HEHUS ITOYB BEIPAOOTAaHHBIX TOP(MSIHHUKOB. MHIUKaTOpaMu
caaboeo yBnaxHeHus mouys (40%) spiusiiorcst Buabl: Nostoc
calcicola, Chlorosarcinopsis minor, Actmochloris sphaerica,
Dictyoccus irregularis, Spongiococcum tetrasporum,
Characiopsis minutissima, Pleurochloris pyrenoidosa,
Navicula pelliculosa, puc. 7.2 (1 —4); cpeonezo yBiiaxxHe-
Hus (60%): Phormidium valderiae, Phormidium corium,
Phormidium boryanum, Chlorhormidium flaccidum f. nitens,
Dispora crucigenoides, Tribonema ulotrichoides, Bumilleria
sicula, Navicula mutica, puc. 7.2 (5 — 9); cuabnozo yBnax-
HeHnus (80%): Gleocapsa minima, Gleocapsa minuta,
Anabaena variabilis, Cylindrospermum majus, Oscillatoria
splendida, Oscillatoria amoena, Oscillatoria limosa,
Tetraedron minimum, Nitzschia palea, puc. 7.2 (10—12),
puc. 7.3 (1, 3, 4, 12).

Hab6mogeHus 3a MAaKpOCKOTIMYECKUMU pa3pacTaHus -
MU BOAOPOCIIei TTOKa3alu, YTO IMPU YMEPEHHOM yBJIaXKHE-
HUM Mpeobiagaiyd BOIJOPOCIU U3 OTAEIOB 3eJeHbIe, Xell-
TO3eJICHbIe, a MPU CUJIBHOM YBJIIA&XXHEHUU — HUTYATHIC
CUHe3eJIeHble U3 TopsiIKa OCUWLIATOPUEBbIE U 3eJICHbIE
BOJOPOCIIM M3 poja 3UTHeMa, SIBJISIONIMecsS TUMTUYHBIMKI
ruapodUIBHBIMU BUJaMU. MaccoBble pa3pacTaHus BOIO-
poclieil Ha BeIpabOTaHHBIX TOPOAHUKAX CIYyKaT UHIUKA-
TopaMHM yBiaxkHeHUsT mouB. ClemyeT MOMHUTh, YTO MpPU
WCTIOJIb30BAaHUM BOAOPOCIIEH B LENSIX OMOAMATrHOCTUKU
Hallo YYUTHIBATh CE30HHYIO TMHAMMKY X COCTaBa M YUC-
JICHHOCTH.

Ha HeocylleHHBIX IePHOBO-TIOA30JUCTBIX TOYBaX
BBISIBJICHBI BUIIBI BOJOPOCJIEN — TTOKa3aTen TMepeyBiax-
HEeHMs MUHepaJdbHBIX ITo4YB (puc. 7.3). [IpucyrcTBue maH-
HBIX BUIOB BOIOPOCJIEi B MAaXOTHOM MOYBEe yKa3blBaeT Ha
ee 3a0o1auynBaHNe U HEOOXOMMMOCTD ITPOBEAEHUS OCYIIIM-
TEJbHOU MEJINOpPALlUH.

B mporecce oKyabTypUBaHMS IMTOCTENIEHHO (hOPMUPY-
I0TCSI BOIOPOCJIEBbIE COOOIIECTBA MTAXOTHBIX MOYB, KOTOPBIE
OTJIMYAIOTCST 6OTAThIM BUIOBBIM pa3HOOOpa3ueM CUHe3ee-
HBIX, 3€JICHBIX, XEJITO3eJIEHbIX U TUaTOMOBBIX BOJIOPOCIICA.
JOMUHUPYIOIIMMHU BHIAMU MAXOTHBIX IMOYB SIBJSIIOTCS:
Nostoc punctiforme, Anabaena sphaerica (puc. 7.3 (1, 2)),
Cylindrospermum licheniforme, Cylindrospermum mu-
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scicola (puc. 74 [5]), Cylindrospermum catenatum (puc. 7.4
[6]), Phormidium autumnale (puc. 7.4 [4]), Microcoleus
vaginatus (puc. 7.4 [3]), Navicula mutica (puc. 7.2 [9]),
Hantzchia amphioxys (puc. 7.4 [9]), Pleurochloris magna
(puc. 7.5.[1]), Pleurochloris anomala (puc. 7.5 [3]), Bot-
rydiapsis eriensis (puc. 7.5 [8]), Botrydiopsis arhiza, Poly-
edriella helvetica (puc. 7.5 [9]), Polyedriella irregularis
(puc. 7.5 [10]), Characiopsis minuta (puc. 7.5 [12]), Heterothrix
exilis (puc. 7.4 [7]), Chlamydomonas gloegama (puc. 7.4 [8]),
Chlorhomidium flaccidum f. nitens (puc. 7.2 [6]).

MHorHue 13 Ha3BaHHBIX BUAOB MPU OJIArOMPUSITHBIX
YCIOBUSIX cpedbl (BIaXHOCTU, TeMIEpaTypbl, HAIUYUKN
MUTATEIbHBIX BEIIECTB) 00pa3ylOT MaKpPOCKOTIMYECKHU 3a-
METHBIE pa3pacTaHMs Ha IMTOBEPXHOCTHU IOYBH (puc. 7.4).
B BeceHHMII Mepuol B MOBEPXHOCTHBIX pa3pacTaHUSIX
OCHOBHYIO YMCJIEHHOCTb U OMOMacCy COCTaBJISIIOT AUAaTO-
MOBBIE, 3€JI€HbIE, XEJITO3eJIEHblE BOAOPOCIU; JIETOM —
3eJIeHble U XeJTO3eJeHble; OCeHbIO MpeobagaloT CUHe-
3eJieHble, cocTaBigsd 93 — 99% uucnenHoctu u 60 — 90%
Oromacchl TOBEPXHOCTHBIX pa3pacTaHuii. [1pu aTom guc-
JICHHOCTh BOAOPOCJIC B MATHAX <«IBETCHUSI» MOCTUTAET
2,0— 16,1 mMiH Ki1eToK Ha 1 cM’.

XKenrozeneHble BOIOPOCIU OT3bIBUMBBI Ha OKYJBTY-
puBaHMeE MOYBHI. B cTapoImaxoTHBIX IEPHOBO-TIOA30IUCTHIX
MoYBaxX BUJOBOE pa3HOOOpa3ue XeJTO3eJIEHbIX BOLOPOC-
Jieil oObIYHO ObIBaeT B 3 — 4 pa3a 6oJbliIe M0 CPpaBHEHUIO
C LIeJIMHHOM nouBoii. XKenTo3eneHble BOAOPOCIHU SIBISIOT-
¢ moKa3aTeJIsIMUA YMCTBIX TTouB (puc. 7.5). Ilpu paznuy-
HBIX CITOCO0ax 3arpsi3HeHUS MOYBBI JaHHAs TPYIIa BOIO-
pocieil ucuesaer.

7.1.8.3. Kpecc-cajaT KaK TeCT-00BEKT JIA OIEHKH
3arpsi3HeHus MOYBbI 11 Bo3ayxa [27]

Kpecc-canaT — omHoOJieTHEe OBOIIIHOE pacTeHUe, 00-
JIamaroliee MOBBIIIIEHHON YyBCTBUTEIbHOCTBIO K 3arpsi3He-
HUIO TTOYBBI TSKEJIBIMU METaJIJIaMM, a TaKXXe K 3arpsi3He-
HUIO BO3/IyXa ra3000pa3HbIMU BEIOpOCAaMU aBTOTPAHCITOPTA.
DTOT OMOMHAMKATOP OTAUYAETCS OBICTPHIM MPOpPaCTaHUEM
CEeMSH U TIOYTH CTOITPOIIEHTHOM BCXOXECThIO, KOTOpast 3a-
METHO YMEHBIIIAeTCS B IIPUCYTCTBUM 3arpsi3HUTETICH.

KpoMe Toro, mobern u KOpHM 3TOTO PaCTEHUS TOI
HeiicTBEM 3arpsI3HUTENEH TTOBEPTAIOTC 3aMETHBIM MOP-
¢osornyecKkuM n3MeHEHUIM (3aaepKKa pocTa U UCKPUB-
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Puc. 7.2. Bodopocau, cneyughuunsie 015 yuacmrxo paznuuHo2o
V8AANCHEHUS MOPPAHUKOB:

— caaGoe yBnaxuenue (40%) Puc. 7.3. Bodopocau — nokasamenu nepeyenajncHenus
1 — Actinochloris sphaerica; MUHEPANBHBIX 1016
2 — Chlorosarcinopsis minor; 1 — Anabaena variabilis f variabilis;
3 — Navicula pelliculosa; 2 — Cylindrospermum stagnale;
4 — Characiopsis minutissima; 3 — Oscillatoria limosa;
— cpenanee (60%) 4 — Phormidium splendidum;
5 — Phormidium boryanum; 5 — Pseudanabaena galeata;
6 — Klebsormidium flaccidum f. nitens; 6 — Closterium pusillium;
7 — Tribonema ulotrichoides; 7 — Cosmarium cubcrenatum;
8 — Bumilleria sicula; 8 — Cosmarium cucurbita;
9 — Zuticola mutica; 9 — Mesotaenium macrococcum;
— cuibHoe (80%) . 10 — Cylindrocystis brebissoni;
10 — Cylindrospermum majus; [ 11— Cylindrocystis crassa;

11 — Gleocapsa minuta;

2—T ini
12— Nitzschia palea etraedron minimum




Puc. 7.4. Bodopocau, svizviearoujue «ygemenue»

NAXOMHbIX HOU8

1 — Nostoc sp.;

2 — Anabaena sphaerica;

3 — Microcoleus vaginatus;

4 — Phormidium autumnale;

5 — Cylindrospermum muscicola;
6 — Cylindrospermum catenatum;
7 — Xanthonema exilis;

8§ — Chlamydomonas gloeogama;
9 — Hantzschia amphioxys

MeTozbl MOHUTOpHHIA NOYB

Puc. 7.5. 2Keamoszenenwvie 6odopocau —
nokasamenu 4UCMuiX No4e

1 — Eustigmatos magnus;
2 — Pleurochloris imitans;

3 — Pleurochloris anomala;

4 — Pleurochloris pyrenoidosa;
5 — Pleurochloris inaequalis;
6 — Monodus chodatii;

7 — Ellipsoidion oocystoides;
8 — Botrydiopsis eriensis;

9— Vischeria helvetica;

10— Polyedriella irregularis;

11 — Characiopsis saccata;

12— Characiopsis minuta;

13— Bumilleriopsis brevis
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JIeHUE MO0EeTroB, YMEHbIIIEHME IJIMHB M MacChl KOpHEM, a
TaKXKe 4Yrcjia 1 MacChl CEMSTH).
Kpecc-canaT Kak OMOMHAMKATOP YA0OEH elle U TeM,
YTO NeHCTBUE CTPECCOPOB MOXHO M3y4aTh OMHOBPEMEHHO
Ha OOJIBIIIOM YMCJIE paCTeHUI MPHM HEOOIBIION TUIOIIAAN
pabodero mecra (vamka [lerpu, KioBera, IOIIOH U T. 11.).
[TpuBaeKaTeabHBI TAKXKE M BeCbMa KOPOTKME CPOKHU IKC-
nepuMeHTa. CeMeHa Kpecc-cajaTa IpopacTaloT yXe Ha
TPETUII — YETBEPTHIH N€Hb, M HA OOJBIIMHCTBO BOIIPOCOB
9KCIIePUMEHTa MOXHO TIOJIyYUTh OTBET B TeueHue 10— 15
CYTOK.
Memoduka
[Tpexne yeM CTaBUTH IKCIIEPUMEHT 10 OMOMHIMKA-
IIMM 3arpsSI3HEHUU C MTOMOIIBIO Kpecc-cajara, ImapTHus ce-
MSTH, TIpeIHa3HaYeHHBIX IS ONBITOB, IMPOBEpPSETCS Ha
BcxoxecTh. JIIst 3TOro cemeHa Kpecc-cajara nmpopaiimBa-
0T B yamkax IleTpu, B KOTOpbie HACHIIIAIOT TIPOMBITHII
peuyHoi mecok cioeM B 1 cm. CBepXy ero HakpbIBawoT
GbuabTpOBaNLHON OymMaroil U Ha Hee PacKIaAbIBAIOT OII-
penejieHHOe KojauuecTBo cemsH. [lepen packiankoit ce-
MSTH TIECOK M OyMmary yBJIaXKHSIOT 10 MTOJTHOTO HACBIIIEHUST
Bopoii. CBepxy ceMeHa 3aKphIBalOT (PUIBTPOBAIILHOU OYy-
Maroi m HeIUIOTHO HaKPBIBAIOT CTeKJIOM. [IpoparuBanue
BenyT B maboparopuu nmpu temmeparype 20 — 25 °C. Hop-
Moli cuuTaetcs rmpopactanue 90 — 95% ceMsH B TeueHUe
3 — 4 cyrok. [IpoueHT MPOPOCIINX CEMSH OT YMCJIa Ioce-
SIHHBIX Ha3bIBAETCSI BCXOXECTHIO.
[Tocie ompeaeneHus] BCXOXECTU CEMSTH MPUCTYITAlOT
K MPOBEACHMUIO IKCHEPUMEHTa, 3aKjaabiBas OAWH WU
HECKOJIBKO OTBITOB B CJIEAYIONIEH MOCIEA0BATEIbHOCTH.
1. Yamky [leTpu 3arioHSIOT A0 TTOJOBUHBI MCCIEAYEMbIM
cyoctpaToM (ITOYBO#, MJIOM M T. 11.). B mpyryio yamky
KJIamyT TaKoOu Xe 00beM 3aBeIOMO YHMCTOTO cyOcTpa-
Ta, KOTOPHIN OYAET CIIY>KUTh B KAY€CTBE KOHTPOJIS 1O
OTHOIIEHUIO K MCCJIEAyeMOMY MaTepuay.

2. CY6CTpaTbI BO BCECX YallIKaX YBJAXHAOT OOJHWUM M TCM
XK€ KOJIMYECTBOM OTCTOSIHHOM BO[[O]'IpOBO,Z[HOﬁ BOIbI
J0 IMOABJIICHUA MPU3HAKOB HACBIIICHUW A .

3. B kaxnmyio yaiiky Ha TOBEpXHOCTh cyOCTpaTa yKia-
npiBaloT mo 50 ceMmsiH Kpecc-canaTta. PaccrosiHue
MEXIY COCEIHUMM CEMEHAMU JOJIKHO OBITh 110 BO3-
MOXHOCTH OIMHAKOBbBIM.

Metozbl MOHUTOpMHra Mo4e

4. TloxphIBalOT ceMeHa TEMM Xe cyOcTpaTamu, Hachl-
masi X MOYTH 10 KpaeB YallleK U aKKypaTHO pa3paB-
HUBAsI TIOBEPXHOCTb.

5. VYBaaxHsioT BCPXHHUE CIION CY6CTpaTOB JO BJIa>KHO-
CTN HUKHUX.

6. Brteuenue 10 — 15 mHeit HaGIIOAAIOT 32 MPOpPACTAHU -
eM CeMSH, IOAAEepXMBasi BIaXHOCTb CyOCTpaToB
MPUMEPHO Ha ONHOM ypoBHe. Pesynbrarhl Hab0A€E-
HUI 3anMCchIBAIOT B Tabauity (Tabdn. 7.11).

Taoma 7.11.
CKOpOCTb npopactaHuda CEMAH KpeCC-calara
Uccnenyembri Yuciio npopocuiux ceMsid, %.
cyocrpar 3 cyr 4 cyr 5 cyr 15 cyr
Ot 1
OrbiT 2
Konrposnb

B 3aBUCUMOCTHM OT pe3yJbTaTOB OIBbITA CyOCTpaTaM
MPUCBAUBAIOT OOMH M3 YEThIPEX YPOBHEN 3arpsi3HEHMUS.

1. Baepsiznenue omcymcmeyem

Bcxoxxecth cemsiH gocturaet 90 — 100%, BCXOIbI APYK-
HbIE, IPOPOCTKU KpeIKue, pOBHbIE. DTU NPU3HAKU XapaK-
TEPHBI JUII KOHTPOJISI, C KOTOPbIM CJIEAYET CpPaBHUBATh
OITBITHBIE OOPAa3IIHI.

2. Chaboe 3aepsizHeHue

Bcexoxects 60 — 90%. I1popocTKy MOYTH HOPMabHOM
JUIMHBI, KPENKKe, pOBHBIE.

3. Cpedunee 3aepasznerue

Bexoxects 20 — 60%. IlpopocTku MO CpaBHEHUIO C
KOHTpOJIEM KOpouye M TOHblIe. HekoTopble IMpOpOCTKMU
UMEIOT YpPOJACTBA.

4. CunvHoe 3aepssHeHue.

BcxoxecTh ceMsiH odeHb ciabas (Menee 20%). Ilpo-
POCTKM MEJIKME U YPOIJIMBEIE.

[1pu mpoBeaeHUU OMBITOB C KPecc-cajaToM CIIeayeT
YYUTHIBATh, YTO OOJIbILIOE BIAMSHUE Ha BCXOXECTb CEMSIH U
Ka4yeCTBO IIPOPOCTKOB OKa3bIBAIOT BOAHO-BO3AYIIHbBIN pe-
KUM U TIogopoane cyocrpara. B ryMycupoBaHHOI, XOpo-
ILI0 a3PUPOBAHHOM ITOYBE (YEPHO3EM, BEPXHUI TOPU3OHT
Cepoii IeCHOI TTOYBBI) BCXOXECTh M KAUeCTBO ITPOPOCTKOB
BCeraa Jydlle, YeM B TSKeJI0M MIMHUCTOM IToYBe, KOTopas
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M3-3a MaJIOW MPOHMULIAEMOCTH [IJIs1 BOABLI U BO3[AyXa UMEET
ILUIOXOM BOAHO-BO3AYLIHBINM pexuM. [ToaToMy B KauecTBe
cybcTpaTa IjIs1 KOHTPOJsSI clieAyeT OpaTh MOYBY TOrO XKe
THUIIA, YTO U JJISI OMBITOB.

KpoMe 3arpsisHeHUsI MOYBBI, Ha KPECC-CalaT OKa3bl-
BaeT BIUSIHUE COCTOSIHUE BO3AYIIHOM cpeabl. 'a3000pas-
HbI€ BRIOPOCHI aBTOMOOUJIEH BBI3BIBAIOT MOP(MOIOrMUECKUE
OTKJIOHEHHUSI OT HOPMBI Y MPOPOCTKOB Kpecc-cajaTa, B
YAaCTHOCTH, OTYETIMBO YMEHbBIIAIOT UX JJIUHY.

Kpecc-camar MOXHO BhIpallMBaTh Ha He3aCTEKIIEH-
HBIX OaJIKOHAX MHOTOSTAXKHBIX TOMOB, PaCHOJI0XKEHHBIX
BIOJIb aBTOAOPOr. ['a3006pa3Hbie BHIOPOCH aBTOTPAHCIIOP-
Ta UMEIOT IUIOTHOCTH GoJiee BBICOKYIO, YEM BO3IYX, M CKall-
JIMBAIOTCI B MPU3EMHOM CJIOE€ OO0 BBICOTHI 2-X METPOB.
OpHOBpeMeHHOE BhIpalllMBaHHUE Kpecc-cajiaTa Ha 0aliko-
Hax HUXXHUX U BEPXHUX 3TaXel JIETOM, B IMEPUOI TEILIOR
1 6e3BETPEHHOI MOrobl, OOBIYHO MOKA3bIBAET 3aMETHBIE
pasanYus B KaUeCTBE MPOPOCTKOB.

7.1.8.4. Yuer 0eCnno3BOHOYHBIX IPH NOMOIIH OHUOIIE-
HOMeETpa

PabGora ¢ O6uolieHOMETpOM IIPEACTABISIETCSI OMHUM M3
HanboJiee JOCTOBEPHBIX METOIOB IIpHU pab0OTe Ha MaJIECHbKUX
IUIoIaaKax. buoleHoMeTp mpeacTanisieT CO0Oi SIIUK pa3-
mepoM 1 Mmx 1 M u BbicoToit 0,5 M, OOTSIHYTBII Mapieid. Y4eTbl
0eCII03BOHOYHBIX TAKMM CIIOCOOOM IIPOBOISITCS B YaChl HAM-
MEHbIIIEH aKTUBHOCTU MX. I1pu 3TOM ucclienoBaTeib UOCT
TakK, 4TOOKI ero TeHb He Majaja Ha CUOSIINX HAaCEKOMBIX 1
HE OTITyrMBajia UX. 3aTeM KaKOi-TO Y4aCTOK ObICTPO HaKphl-
BAlOT SIIIIMKOM, IUIOTHO IIPUKMMAasl €ro K 3eMJie U BbIOMpas
BCEX WICHHMCTOHOTUX, OKa3aBIIMXCs BHYTpu ero. CHavaia
BBUIABJIMBAIOT U3 OMOLICHOMETpA JIETAIOIIMX HACEKOMBIX,
3aTeM COOMPAIOT CHPSTABIIMXCS HACEKOMBIX C PaCTCHUM U
C TIOBEPXHOCTH 3eMJIM. beramoux HaceKOMbIX JIOBIT pyKa-
MU WIY ITMHLIETOM, MEJIKMX — CMOYEHHOM CITMPTOM KHCTOY-
KO MJIM DKCTayCTepOM U MEPEHOCST B IIPOOUPKY CO CIIHP-
toM. Ilocie Toro Kak Bce OBICTpoOeralolide XUBOTHBIC
cobpaHbl, 00pe3alT BOKPYI OMOIIEHOMETpa pacTeHMS IO
MOBEPXHOCTH MOYBBI, YIAISIOT OMOILIECHOMETP U IIPOJOJIKA-
0T 00cjiefoBaTh U3ydaeMylo Iutomanky. CHadama cpe3aloT
TpaBy U IIEPEHOCHT €€ B MEIIOYKHM IS IeTaIbHOTO aHaIn3a
B JIabOpaTopum; coOMpPalOT HAaCEKOMbBIX, OOHAPYKEHHBIX Y
KOpHEl, B OTIeIbHbIC IPOOMPKHU; BHIKAMIBIBAIOT ACPHUHY U
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MEPEHOCST €€ TAKKe B MELIOYKU IS IETATbHOIO U3YYeHUS.
IMocne 06pabOTKM MaTepHalia Bce JaHHbIE 3aHOCAT Ha Kap-
TOUKY IO clieayolieit popMme.

Kaprouka yyeTra 0€Cno3BOHOYHBIX OHOLIEHOMETPOM

Ne_ HasBaHue GuOLIEHO3a Jlara
Bpemst B3siTUST TTPOOBI XapakTep pacTUTEIbHOTO MOKPOBa
MerteoycnoBust Crioco0 B3sTHSI TPOOBI
KonuuectBo
Hazpanue Ha Ha B Ha IMprme-
KHUBOTHBIX | pacTeHUsIX TOBEPXHOCTU | 3€MJIE | KOPHSIX yaHue
TIOYBBI
1 2 3 4 5 6

IIpu ydyeTe YMCIEHHOCTH HECTAaIHBIX CApaHYOBBIX MOXHO
KCIIOJIb30BaTh METO/A TPaHCEKT. MeTod TpaHCEeKT 3aKJIiova-
€TCS B TOM, YTO MCCJIeIOBAaTe/Ib MEIJICHHO IIPOABUTACTCS 10
npsiMo Ttoyioce aauHoi 25 — 100 M, BHUMAaTEJIbHO OCMaTpu-
BaeT IIPOCTPAHCTBO BIIEpeaU ceOsl IMMPUHOM 1 M, perucr-
pUpYs BCeX 3aMEUYCHHBIX CapaHYOBBIX. TpaHCEKTHI JIydllle
Bcero aeynath Mo 100 M 1 B 10-20-KpaTHOM MOBTOPHOCTHU.
D10 0becneynBaeT JOCTaTOYHYIO JOCTOBEPHOCTh ITOIyYEH-
HBIX pe3yabTaToB. McciiemoBaTeb ¢ IIOMOIIBIO METOIa
TPaHCEKT MOXKET ONpPEACIUTh OOIIYIO IJIOTHOCTh HACEKO-
MbIX, PACCYMUTATh AaOCOJIOTHYIO IUIOTHOCTh IS KaXKIOro
Buaa. Ecim HaGop BUAOB capaHYOBBIX HEBEJIUK 1 OHU JIETKO
OIIPENe/ISIIOTCS Ha IJ1a3, MOXHO Cpa3y Ha TPaHCEKTe BeCTU
YYET 110 KaxKIOMY BUIY.

7.2. duanko-xumuyeckue Metoppl
WCCNEO0BaHUA MOYB

B nmporpaMmy 1IKOJIbHOTO 3KOMOHUTOPUHTA BKJIIOUEHO
U3y4yeHUe KUCIOTHOCTH, BIarocoaepkaHusi, MEXaHU4eCKO-
IO COCTaBa MOYB, OOIIETO CoJiecoAePXKaHUsI U MUKPOOHOJI0-
rMYecKoit akTuBHOCTHU (Tabi. 21 3komacmnopra). B akonac-
MOPT BKJIIOYEHO CPABHUTEJIbHO HEOOJIbIIOE KOJIUYECTBO
(GU3NKO-XUMUYECKUX XapaKTePUCTUK MOYB. DTO 00YCIIOB-
JIEHO Te€M, YTO JaJieKO He BCe IIKOJIbl UMEIOT BOBMOXHOCTh
MPOBOJAUTb XMMUYECKHUE aHAJM3bl U3-32 OTCYTCTBUSI COOT-
BETCTBYIOLIUX PEAKTUBOB U 000PYIOBaHUSI.
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B manHOM pasmene MpUBOASATCS METOAUKH, MO KOTO-
PBIM MOXHO MPOBOAUTH 0OJice IIUPOKUE MCCIEIOBAHUS,
YeM 3TO MPEIyCMOTPEHO MPOTPaMMOI ITKOJIBHOTO 9KOMO-
HuTopuHra. [lonyyeHHBIE pe3yabTaThl MOTYT OBITH JOIOJI-
HUTEJBHO BKIIIOUEHBI B 3KOJIOTUYECKHUIA TTACTIOPT.

7.2.1. IIpo6ooTOOp ¥ MOAroTOBKA 00pa3uoB K (pu3u-
KO-XHMHYECKOMY aHau3y [16, 29, 30]

Jnst mpoBeneHUsT pU3NKO-XUMUIECKOTO aHaIN3a IIOYBEI
HeoO0XOAUMO TPaBUIBHO IIPOBECTU MpoOooToop. OTOOP
MMOYBEHHBIX 00pa3IoB JIy4llle IIPOBOAUTh B BECEHHUN WU
oceHHUI Tepuoa. PekoMeHmyeTcsl COCTaBIISITh OObEeIUHEH -
Hble (CMeIIaHHbIE, CpeIHNe) 00pa3lbl MPOOBI U3 5 —8 MH-
IVBUIYATbHBIX, B3STBIX B pa3IMYHBIX TOUKAX yIaCTKa IUIO-
manpo ot 100 kB. M g0 1 ra. ITouBy Ha MHOTOJEeTHEH
3ajexku otouparmT ¢ riayouHsl 0—10 cMm; Ha mamiHe — ¢
rnyonHsl 0 — 20 cM; Ha TEPPUTOPUAX, 3aHITBIX JIECOM, —
W3 JIECHOW MOACTUJIKM; Ha OOJIOTHBIX ITOYBaX — BEPXHUIA
TopdsaHoii cioit 0 — 20 cm. Ha nmpakrtuke a1 ordopa 1o-
YBEHHBIX 00pa310B YacTO MCHOJB3YIOT METOI KOHBEpTa
[29] (puc. 7.6).

Iloozomoexa nouewvt Kk anaauzy COCTOUT B U3MeEJIbYE-
HUM MaTepualia, yoiaJeHUM ITOCTOPOHHUX IIpUMecCeid, TIpo-
CeMBAaHUM Yepe3 CUTO C AUAMETPOM OTBEpCTUil 1 MM m
COKpallleHWHU 10 HeOoJbIIoit Macchl (okoio 500 r). s co-
KpalleHHs IPOOBI IMOJIb3YIOTCS pa3HBIMU MeTogaMu. OnuH
U3 HUX— MeToJ KBapToBaHus (puc. 7.7). U3MeabueHHBIN
MaTepuaJl TIIATeJIbHO ITepeMEINBAIOT, PACCHIIIAI0T POBHBIM
TOHKHMM CJIOEM B BUIE KBa-
para WM Kpyra, JAeJIST Ha Je-
ThIpe cekTtopa. Comepxkumoe
JIBYX ITPOTUBOIOJIOKHBIX CEK-
TOPOB OTOPACHIBAIOT, a IBYX

Y\ OCTIBbHBIX COEIUHSIOT BME-
. \ cre. Omepanunio KBapToBa-
- HUS TIPOBOISIT MHOTOKPATHO,

~o% Yy MocJje Yero CpeaHI0 Npooy
BBHICYIIMBAIOT 10 BO3MYIIIHO-
Puc. 7.6. Bzamue nousenHbix CyXOT0 COCTOSTHUS M XpaHIT
06pasyoe memodom B KapTOHHBIX KOPOOKaX U
KoHGepma. OyMaxXHBIX MakKeTax C 3TU-
*—mouxku ombopa KeTkaMu. M3 Tony4eHHOTO
UHOUBUOYANbHBIX 00PA3U08 00pa3oM OTHOPOIHO-

TaKMUM

MeTonbl MOHATOpHHra Moy

To Mare€puajaa a€aarT pa3JIndHbIC BBITAXKN (BOI[HI)IC, COo-
JICBBIC, KI/ICJ'[OTHBIG).

IIpurorosjieHHE BOTHOI BHITSZKKHA

BomHyio mOYBEHHYIO BBITSIKKY HCIOJB3YIOT Yallle
BCETO ISl OIIpeIeIcHUST BOITOPACTBOPUMBIX COEIUHEHMM,
a TaKKe IS oTIpeie/ieHUs aKTyalbHOM KMCJIOTHOCTH TI0-
uyBkl. s ee npurorojgeHus 20 T BO3AYIIHO-CYX0O# Mpo-
CesITHOI MOYBHI MOMeEIIAT B KoJIOY Ha 100 M1, 1oOaBISIOT
50 MJI TUCTUIIIUPOBAHHOM BOIbI, B30AITHIBAIOT B TEUEHME
5—10 MUH 1 QUIBTPYIOT.

IIpuroroByieHHE COJIEBOI BBITSKKHA

1 onpeaeeHus 0OMEHHOM KMCJIOTHOCTH MOYBBI CO-
JIEBYIO BBITSIKKY TOTOBST ClIeAyIOIUM obopazoM. 10 r Bo3-
JIYLIHO-CYXOU ITOYBKI TOMEIAIOT B KOJIOY, TPUIUBAIOT 25 MJI
1 M pactBOpa xjopuma Kanusl (WM XJIOpUIa HATPUS).
CoaepXruMoe XOpoIIo B30aJaTHIBAIOT M OCTaBIISIIOT IO ClIe-
NYIOLIETO OHS, Mocjie 4ero puiabTPyIOT.

T'uaponuTUYEeCKyl0 KUCIIOT-
HOCTb ITOYBBI OMNPEIENIsIOT B CO-
JI€BOM TTIOYBEHHOM BBITSIKKE, TPU-
TOTOBJIEHHO! C UCITOJIb30BaHUEM
TUAPOJUTUYECKH IIETOYHOMN COMn
(gaimre Bcero aieraTa HaTpHs).
B kon6y Hacbinaror 40 r Bo3ayiiHo- i
CyXO¥ TTIOYBBI, ToOaBIsIIOT 100 MIT N\l |
1 M pacTBopa auieTaTa HaTpus, CO- TM
JepXUMOe B3GANTHIBAIOT B Teue-
Hue | yaca (kenaTeJbHO Ha poTa-

TOpe), (PUIBLTPYIOT.

!
el i
l m]ErH
Puc. 7.7. Memoo
K8apmoeaHusl

7.2.2. Onpenenenne (pu3nIecKux cBoMcTB moys [7,11]

ITouBa— BepXHUII KOpHeOOUTAaEeMbIil C/IOK 3eMHON
KOpPBI, M3 KOTOPOT0 pacTeHUsI U3BJIEKAIOT HEOOXOAUMBIE IS
X KU3HENESITeIbHOCTH BOLY 1 3JIEMEHTHI MUHEPaJIbHOIO
nuTaHus. JIrodas moyBa COCTOUT M3 TpeX TJIaBHBIX CO-
CTaBJISIIONINX YacTel, KOTOPbIE HAXOOATCSI MEXIy COO0il B
TECHOM B3aMMOJIECWCTBUMU.

Teepoas ghaza TIOYBBI COMEPXKUT OCHOBHOM 3arac IH-
TaTeJbHBIX BEIIECTB s pacTeHnit. OHa cocTout Ha 90% n
6oJiee 13 CIOXHBIX MUHEPAJIOB U TpuMepHO Ha 10% u MeHee
M3 OpraHUYeCKMX BEIEeCTB, KOTOPbIE UTPalOT OYEHb BaX-

IE!
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HYIO POJIb B IUIOOOPOIMM ITOYBEL. [10YTH ITOJIOBMHA MacChl
TBepAoii (ha3bl ITOYBBI IIPUXOAUTCS Ha CBSI3aHHBIN KUCIO-
pol, oIHa TPEeTh — Ha KpeMHUii, 6osee 10% — Ha amoMu-
HUI 1 Xejie30, U TOJIbKO 7% — Ha OoCTaJIbHbIE 3JIEMEHTHI.

COBOKYITHOCTb MEJIKOPa3apO0JeHHBIX (KOJIOMIHBIX)
YacTULl ITIOYBbI M OPraHMYECKUX BEIIECTB COCTABIISIET MO-
yBeHHO-noromarwmuin kommieke (ITIIK). CymmapHbIit
3apan I1ITK GonblIMHCTBA MOYB OTPpULATEIbHbINA, U TEM
caMbIM OH yIepXHWBaeT Ha CBOC IOBEPXHOCTU B IIOIJIO-
IIEHHOM COCTOSIHUM B OCHOBHOM ITOJIOKHUTEILHO 3apsiKeH -
Hble MOHBI — KaTuoHbl. CxemaTtnyHo I1I1K ¢ noriomieHHbI-
MU KaTMOHAMM MOXHO M300pa3uTh CIECOYIOIIUM 00pa3oM.

Al" |- B cocraBe NOIJIOIIEHHBIX
Kucisle [MINK] H* |xatuoHos Hapsiay ¢ Ca’*u Mg®'
HOYBbI Ca’* |comepxartcs H*n Al’*
Mg2<
Ca" - B cocTaBe nomionieHHbIX KATUOHOB

YepHosems! | [IITK]Mg®" |npeo6namator Ca’*u Mg

CoJI0H110BbIE Na* - B cocraBe nornoueHHbIX
MOUBBI [TIIK] Ca** | kaTuonoB, kpome Ca’'u Mg™* ,
Mg’ | conepxutcs Na'

Kpome 3ThX 0CHOBHBIX IPYIIIT KATUOHOB, B ITOIIOIIECH-
HOM COCTOSIHMU cojepxkaTcd Takxke moHsl K + , N H 4+ u
psio APYTUX KaTMOHOB.

Ilousennwlit pacmeop — HauboJiee MOABUXHAsI U aK-
TUBHAs 4acTh ITOYBHI, B KOTOPOI COBEPIIAIOTCS Pa3HOO0-
pa3HbIe XUMUYECKHE MPOIECCH U M3 KOTOPOU pacTeHUS
HEIOoCPEICTBEeHHO YCBaMBalOT IMUTATeJIbHBIC BEIIECTBA.
DJeMeHThl MUTAHUS, HAXOOAIIMECS B TOYBEHHOM PacTBO-
pe, HauboJiee JOCTYIIHHI JUISI PACTCHUIA.

Ilousennbiii 6030yx CIYKUT OCHOBHBIM MCTOYHUKOM
KHMCJIOpOoaa I ObIXaHUs KopHeil pacTteHuit. OH oTimya-
eTcsd OT aTMOc(hEPHOTO MOBBIIIEHHBIM COIEPKaHUEM YT-
JIEKMCJIOTO ra3a M HECKOJIBbKO MEHBIINM — KUCJIOpOIa.

AHau3 NoYBeHHBIX 00Pa310B 1ieJiecO00pa3HO HAYU-
HaTh CO 3HAKOMCTBa C OCHOBHBIMU MOPGOJIOTNYeCKUMHU
NpU3HaKaMU U PU3NIeCKUMHU CBOMCTBAMMU ITOYBHI HEITOC-
PEICTBEHHO B IOJICBHIX YCIOBUSIX.

KadecTBeHHBIE METOIBI OITMCAHUS OCHOBHBIX (DU3H-
YeCKUX CBOMCTB MOYB (MEXaHMYECKUIl COCTaB, CTPYKTY-

Merogel MOHUTOPMHIA NQYB

pa, oKpacka, IJIOTHOCTb, BJIaXXHOCTb) IPUBEICHHI B pa3-
nene 3.4.2. KpoMme Toro, B MOJIeBbIX YCIAOBUSIX MOXHO OI-
pelenTh BOOONPOYHOCTh CTPYKTYPHBIX arperaToB MOYBHI,
a B JJabopaTopuU BBHINOJHUTH KOJMUYECTBEHHBIN aHaIU3
BJIaXXHOCTH.

Bodonpounocmes cmpykmypHbuix aepeeamog — CIoco0-
HOCTb MPOTUBOCTOSTh Pa3MbIBAIOIIEMY IEHCTBUIO BOIbI.
HecKobKO CTPYKTYPHBIX OTAECIbHOCTE TOMECTUTh B CTa-
KaH ¢ Bogoil. Eciu mpu jierkoM B30alTbIBAHUM OHU OBICTPO
pa3pyliarwTcs, TO 3TO CBUIETEIbCTBYET 00 UX HEIIPOUYHO-
CTU, a €CJIM COXPaHSIOT CBOIO (pOpMY, 3HAUYUT, TOYBA 00JIa-
aeT BOAOMPOYHOU CTPYKTYpPOIA.

OmnpeneyieHre BIaXKHOCTY [TOYBbI METOIOM I'PaBUMETPUU:

- B3BECUTb IIyCTOI OIOKC WJIM CTakKaH, 3alucaTh ero

maccy (a);

- B3BECHUTh Maccy OlOKca ¢ IOYBOi, 3amucaTh ero Mac-

cy (B);

- TMOMECTUTh OIOKC C MOYBOH Ha 5 U B CYIIMJIbHBIN IIKad
npu tremneparype 110°C;

- JocTaTb oOpasell U3 1Kada, OXJaAUTh B 9KCUKATOPE
U B3BecuUTh (0);

- CHOBa IOMECTUTh OOpa3ell B CYIIWIbHBINA ImKad Ha
HECKOJIbKO JacoB npu Temneparype 110 "C;

- BBIHYTb OIOKC, OXJ1aaUTh, MOBTOPHO B3BECUTb, YTOOBI
yO0eauThCs B MOCTOSIHCTBE Beca (0): ecliu Bec U3Me-
HUJICS, TIOBTOPUTH OMEpaIio BLICYIIMBAHUS U B3Be-
IIMBaHUS 00 MMOCTOSSHHOTO Beca (0);

- TIPOBECTU pacyeT MPOLEHTHOIro coAepkaHus BOMAbI
OT Beca CyXollf MouBbl (BIaXHOCTh MOYBEl — C) 11O

dopmyne:
C 100%
=(fef"""-

M3MepeHne BIaXKHOCTU B T€UYEHUE BEreTallMOHHOIO
mepuoaa IMO3BOJSET CIEIUTh 32 CE30HHON AMHAMUKOM
YBIAXHEHHOCTH MOYB. JlaHHbBIE O BJIAaXKHOCTH MOYBLI, U3-
MEPEHHbIE B pa3IMYHbIE TOObI, MOTYT AaTh IpeACTaBlie-
HUe 00 U3MEHEHUU JaHHOTO MOKAa3aTells B TeYeHUEe psiaa
JeT. BaxHOCTb MOYB MOXHO CPaBHUBATH U YBSI3BIBATH C
KJIMMATUYECKUMU MapaMeTpaMu (4acToTa U KOJIMYECTBO
0CaJKoB, TeMIIepaTypa BO3ayXa U IIp.).
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7.2.3. KMCJIOTHOCTD IIOYBEI 1 MeTOOBI €€ ompeneie-
s [29, 30, 351

Peaknusi TouBbl OKa3bIBaeT OOJbIIOE BIMSIHUE Ha
pa3BUTUE PACTEHUI U TTOYBEHHBIX MUKPOOPTaHU3MOB, Ha
CKOpOCTh Y HAIIPaBJIEHHOCTb MPOUCXOASIINUX B HEW XUMU-
YeCKUX U OMOXUMUUYECKHUX MPOLIeCCOB. B mMpupoaHbIX yciio-
Busx pH mouBeHHOTO pacTBopa KojaebieTcs oT 3 (B car-
HOBBIX Topax) mo 10 (B comoHIIOBBIX ToYBax). Yaiie Bcero
KHMCJIOTHOCTh HE BBIXOAUT 3a Tipenensl 4 — 8. Kucnble mo-
YBbl 3aHUMAIOT B Hallleil CTpaHe 3HAYUTEIbHbIC TIOIIAIN.
CBsI3pb MEXIy KUCIOTHOCTBIO MOYBBHI M BeJu4ynHOi pH
nmpuBeneHa B Taba. 7.12.

Tabauya 7.12.

3aBHCHMOCTH KHCJIOTHOCTH MO4BbI 0T pH

oH CreneHb KUCIOTHOCTH MOYB
<4,5 CUJIbHOKMCJIBIE ITOYBbI
45-50 CpenHeKucble TOYBbI
5,1-5,5 Crnaboxuciible OYBbI
5,6-6,0 bivzkue K HelTpaTbHBIM
6,1-7,0 HeliTpasibHble MOYBbI
>7,1 [es0uHbIE NOYBBI

Paznuyalor 7Ba OCHOBHBIX BUAA IMTOYBEHHON KMCJIOT-
HOCTH — aKTyaJIbHYIO U MOTEHLHMAJbHYIO.

Axmyanvnas (aKTMBHAasl) KUCJIOTHOCTb — KHUCJIOTHOCTh
IMMOYBEHHOTO pacTBopa. Takyio KUCIOTHOCTb OIPENeIsIioT
B BOJHOI BBITSKKE M3 TOYB. AKTyajibHasi KMCJIOTHOCTD
O0Ka3bIBAET HEMOCPEICTBEHHOE BIMSIHNE HA KOPHU pacTe-
HUI U MTOYBEHHBIE MUKPOOPTAHU3MBI.

[ToTeH1manbHas (CKphITas) KUCJIOTHOCTH ITOYBBI O0YCIOB-
JIEHa HaJTUYMeM TIOTJIOIIEHHBIX MOHOB BOIOPO/A B IMIOYBEH-
HOM TIOTJIoNIampIeM Komiuiekce. [lormomieHHbIe MOHBI
BOJIOPO/Ia HE BBITECHSIOTCS BOJON, OHU MOTYT OBITH BBI-
TECHEHBI JIMIIb TPU BO3AEMCTBUM Ha IOYBY KAaTUOHOB
pPacTBOPEHHBIX coyieil. B 3aBUCMMOCTH OTTOTO, C TIOMOIIBIO
KaKWX UMEHHO COJIeil TTOIJIONIEHHBIe NOHBI BOJOPOAA BbI-
TECHSIOTCS B pacTBOpP, MOTEHIIMAIbHAsI KMCIOTHOCTD Je-
JINTCS HA OOMEHHYIO Y TUIPOJUTUYECKYIO.

Ta yacTh MOTJOIIEHHBIX MOHOB BOAOpPOAA, KOTOpas
MOXET OBITh BHITECHEHA M WM3BJIEYEHA M3 TIOYBHI B BUIE
KHCJIOT TIpY B3aumopeicTBum HelrpanbHbix coneir (KCl
mwmt NaCl), Ha3BIBaeTCsI 00MeHHOU KWCIOTHOCTBIO:

MeTozib MOHMTOpUMHTa 0T

Ht+ H+
[TTIK] H+ + 2KCl1 <> [IIIK] K+ + 2HCI.
H+ K+

[ToreHManbHass KUCIOTHOCTD, OIpenesieMasl IyTemM
00paboOTKM ITOYBBLI PACTBOPOM TMAPOJUTUYECKH IIETOYHBIX
coueit (HarpuMep, CH3COCXKa), mosryuniia Ha3BaHHeE eud-
POoAUMUHecKoll KUCIIOTHOCTH:

H+ Na +
[ITTIK) H+ + 3CH,COONa <» [ITTIK] Na+ + 3CH,COOH.
H+ Na +

BeiuunHa TUAPOJUTUYECKON KMCIOTHOCTU OOJIblle
obmenHoit. s 6ompmmHCTBA TOYB pH BOTHOI BBITSIKKM
HECKOJBKO BHIIIE (a ormpeaeiseMast Ipu 3TOM KHUCIIOTHOCTh
HIXe), yeM BeaqumunHa pH coieBoif BHITSKKHM, TaK KakK B
COJIEBYIO BBITSIXKKY MEPEXOAIT MOHBI BOAOPOAA, HAXOASIIM-
€Cs HE TOJIbKO B TOYBEHHOM PacTBOpPE, HO 1 B IOTJIOLIEH-
HOM COCTOSIHUU.

OmnpenesieHne aKTyaJIbHOIN KHCJIOTHOCTH

AKTyasibHYI0 (aKTMBHYIO) KHCJIOTHOCTDH OIPEIESIOT B
BOJIHOI IMMTOYBEHHOM BHITsIKKeE. JIJIsT 9TOro HE00X0UMO T10-
MECTUTD B IPOOUPKY WM KOJIOY 2 T TTOUBHI, 100aBUTH 10 M
JUCTUJJIMPOBAHHON BOMBI; MOJYYEHHYIO cycneH3uto 1 : 5
XOPOIIIO BCTPSXHYTh M JaTh OTCTOSATHCS OCAIKy; B Hamoca-
JOYHYIO XUIKOCTbh BHECTH ITOJIOCKY MHAMKATOPHOM Oyma-
TM U, CpaBHUBAs €€ LIBET C LIBETHOW TaOJWILIEN, CAEIaTh
BbIBOZ 0 BeanuuHe pH mousbel. Kpome Toro, pH mMoxHO
U3MEPUTH C MOMOIIBI0 MpuOopa AJNSIMOBCKOTO: K 3 M
MMOYBEHHOMN BBITSIKKU J00aBUTh 2 — 3 KaIlJIM YHUBEPCAJb-
HOTO MHAWKATOpa U CPAaBHUTH CO mKaioil (tadm. 7.13).

Tabauya 7.13.
ITIkana oKpacKM pacTBOpa MHIMKATOpPAa

pH pacrBopa OKpacka pacTBOpa MHIMKATOPa
30 OpatokeBast
4,0 Kenro-opaHzkeBast
50 Kenras
6,0 3esieHOBATO-XKeTast
7,0 Kesrro-3eneHast
8,0 3eneHast
9,0 CuHe-3e1eHas
10,0 Cunsist
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B nocnenHeM ciiydyae KUCIIOTHOCTb MOXKET OBITh U3Me-
peHa KakK B BBITSIKKaX, TaK U B CYCIICH3UM TOYBHI (0e3
MpeIBAPUTETHLHOTO DUIBTPOBAHWS).

Onpenenenre 0OMEHHOM KHCJIOTHOCTH

OOMEeHHYI0 KHCJIOTHOCTh YCTaHABIMBAIOT B COJICBOit
MMOYBEHHOM BBITSKKE IIOCJIE B3aMMOAEHCTBUS ITOYBHI C
PacTBOPOM HEUTpajbHOI cojm (4alle BCero XJaopuaa Ka-
nus) . s onpeneaeHusI 0OMEHHO KUCIOTHOCTH OOBIYHO
MOJIB3YIOTCS TEMM XE& METOAAMM, UTO U JIJIST OTIpeIeICHUS
aKTyaJIbHOI (MHAWKATOpHas OyMara, Habop AJISIMOBCKOTO,
pH-MeTp). ITo mokazarensm pH coJieBoii BBITSIXKKHU 4acTO
pelIaT BOIIPOC O HEOOXOAUMOCTH M3BECTKOBAHUS TTOYB 1
0 mo3ax u3BecTu (Tabdim. 7.14).

Taomuwa 7. 74.
ﬂ03bl MN3BECTU B 3aBUCMMOCTU OT pH COJICBOI BBITSDKKM TIOYB
pH conesoii Heo6xoaumocTs Jlo3a ussectu, T/ra
BBITSIKKHI M3BECTKOBAHMS | Ha JIETKMX TOYBAX | Ha TSXEJbIX MOYBax
<4,5 OcTtpas 4,0 6,0
4.6 CuiibHas 3,4 5,5
4.8 CpenHsis 3,0 5,0
5,0 Cpennsst 2,5 4,5
5,2 Crnabas 2,0 4,0
5.4 Cnabas 2,0 3,5
>5.5 He tpebyercs

OnpeneieHre THAPOJIATHIECKOH KHCIOTHOCTH

I1pu 00paboTKe MOYBBI PACTBOPOM HEWTpPaJbHOM COJIU
HE BCe MOIJIONICHHBIE MOHBI BOAOPOIA IIEPEXOIST B pacTBOP,
T. €. B 3TOM Cllydae He BBISBIISIETCS BCS ITOTEHIIMATbHAas
KMCJIOTHOCTb. bojtee moiHo noHbl Bomopoaa u3 ITITK MoxHo
BBITECHUTD, ACHCTBYS Ha ITOYBY PACTBOPOM THAPOIATAYECKI
1ieo4Hoi conu. Mecrto Bogopoaa B IIITK 3aHumaet HaTpuid,
a B pacTBOpe 00pa3yeTcsl SKBMBAJIEHTHOE KOJIMYECTBO YK-
CYCHOI KHCIIOTHI (B CIy4ae MCIIOIb30BaHUS pacTBoOpa alle-
TaTa HaTpMsl, KOTOPHINA Yallle BCETO W MPUMEHSICTCS IS
oIpeeeHUs TUAPOJIUTUIECKON KMCIOTHOCTH ITOYBHI). Iy-
TeM TUTPOBaHMs (PUIIBTPATa PACTBOPOM IIIEIOUYM JIETKO OIl-
peIeuTh KOJIWYECTBO OOpa3ymolleiicss YKCYCHOM KHCIIO-
THI, a TI0 Hell — KOJMYECTBO IOIJIOIIEHHOIO0 BOIOPOJA.
IToaToMmy B Tex ciydasix, Korga HeoOXOIMMO 0C000 TIIaTeIb-
HO 00CJIeIOBaTh MOYBY, OIPEACIIIIOT TMIAPOJIUTHYECKYIO KIC-
JIOTHOCTB U TI0 €€ 3HAYEHUIO PACCUMTBIBAIOT J03Y U3BECTU.

Mero®! I 1 p 1 0B

W3 40 T Bo3gymHo-cyxoii mouBel 1 100 Mt 1 M pa-
CTBOpa alleraTta HaTpus TOTOBST COJIEBYIO BHITSIKKY. Iloc-
ne ¢uabTpoBaHus orouparoT 50 mi, IepeHOCAT B KOHU-
YeCKYIo KoJIOy, To0aBIIsTIOT 2 — 3 Karau ¢peHondTajenHa u
orrutpoBbiBaioT 0,1 M pacTBOpoM eaKOro HaTpa J0 YCTOM-
YMBOI PO30BOI1 OKPACKU pacTBOpa. 3HAYCHUE TUAPOJIUTH-
YeCKOM KMCIOTHOCTH BHIPaXaroT B MOJISIX Ha 1 KT MOYBHI.
Pacuet Benyr o ¢gpopmyie:

_ 0,1 x¥xKx50x 175
v 1000
rae V — o0beM pacTBOpa IIeJI0UM, U3PaCXOIOBaHHBIN
Ha TuTpoBaHue 50 MJI TOYBEHHOMN BBITSIKKU, MIT;
K — nmomnpaska kK koHueHTpauuu 0,1 M pactBopa ea-
KOro HaTpa (BBOAUTCS B TOM CJIyYae, KOrja KOHIIEHTpaIlus
pacTBopa IIeJIoYN HeCKOJIbKOo oTnmdaercs ot 0,1 M):

H =0,0857xVx K.

— '-NaOH
K 0,1

IIpu pacyeTe HOPMBI U3BECTH IO pe3yabTaTaM OIpeac-
JIEHUS TUAPOIUTUYECKON KUCIOTHOCTU HAAO MEePeiTH OT
TeX €IUHULL, B KOTOPBIX U3MEPSIETCSI KUCIOTHOCTD ITOYBHI,
K KOJIMYECTBY M3BECTH, HEOOXOOMMOM IS HEUTpaIu3aluu
MMaXOTHOTO CJIOS MOYBHI Ha Turomanu 1 ra. C yueToM Bcex
MOCTOSIHHBIX BEJIMYMH (popMyna Ijis pacueTa J03bl U3BE-
ctu (1/Ta) TIpUOOpEeTaeT BU:

X =0,15xH_,

rae H — rugponutnyeckass KUCIOTHOCTb, MOJb/KT.
IIpu n3MeHeHNN KUCIOTHOCTH IIOYBHI U3MEHSIECTCSI 1
CTeneHb MOABUXHOCTH KaTMOHOB MeTajaoB (Tadma. 7.15),
MIPOUCXOAUT OMOAKKYMYJISILIMs HanboJjiee IMMOIBMXKHBIX Ka-
THOHOB B TKaHSIX PACTCHUIA.

Tabauya 7.15.

TToaBrKHOCTD MMKPOSJIEMEHTOB B 3aBUCUMOCTU

OT KMCJIOTHOCTU T1OYBbI
Peakums noussl | Pb | Cr | Ne \ As | Co | Cu | Zn | Cd | g
Kucavienousst | CI [CI [ CO|CO|cCO |ch | o | g | O |

HeiitpanbHbie IH | CI1 | CIT o o CIl | CII it CIl | Ccn
TMOYBbI

Lenouynbie IMH | [TH | TH i i IH | CO0 | CIl | CIT | TTH
_TIOYBBI

===

Ilpumeuanue: ITH — npakTMYeCKN HEMOABVXKHBIE; ([T
ciabononprekHble; [T — nmoaBrKHbBIE.

179
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BaxHoii xapaKTepMCTUKOM MOYB SIBJIsIeTCs UX Oydep-
HocTb. BbydepHbie cBolicTBa MOYB, OOraThIX INIMHOM U Ty-
MYCOM, BBIpaxKeHbl 0coO0eHHO Xopoiio. M Hao6opoT, Oea-
HbIE€ TYMYCOM TleCYaHble MOYBHI 3alUILEHBI OT BHEIIHETO
BO3JEUCTBUS XyXe, U3MeHeHHe BeJInuyuHbl pH nmpu aHTpo-
MMOTEeHHOM BO3ACHCTBUU TPOTEKaeT B HUX pe3ue, 4eM B
MOYBax ¢ XOPOIIMMU OyDEepHBIMU CBOMCTBAMM.

7.2.4. MeTozpl onipeaeieHusA OM0JI0rH4eCKOii AKTHB-
HOCTH MOYB

Buosnornyeckast akTUBHOCTb MTOYBBI BbIPAXKAETCST CyM-
MapHBIM MIPOSIBJIEHUEM aKTUBHOCTU OMOXMMUYECKUX MTPO-
1IECCOB U XapaKTepU3yeT pa3Mephbl U HallpaBJieHUE Tpe-
BpalleHUs BEIIeCTB U SHEPTUU B TTOUYBE, MPOUCXOSIIETO
MoJ TefiICTBUEM XUBBIX OPTAaHU3MOB.

IMokazatenu OMOIOTrUYECKON aKTUBHOCTU MOYBBI MO-
TyT OBITh UCIOJb30BaHbI MPU TECTUPOBAHUU COCTOSIHUS
nouB. [Ipu 3arpss3HeHUN TOYB HEOOIBIIIUMU KOJIUYECTBA-
MU OPTAaHUYECKUX COCAMHEHUN MOXET HAOII0AaThCsT BO3-
pacTaHMe HEKOTOPBIX IToKa3aTeyeli OMOI0rn4ecKoi aKTuB-
HOCTHU, TaK Kak 00jiee MHTEHCUBHO Pa3BUBAIOTCS TPYIIIIbI
MUKPOOPraHM3MOB, YYacCTBYIOLLIUX B NepepadoTKe I0IO0JI-
HUTEJBHBIX cyocTpaToB (peHosoB, yrieBomoponos). [lpu
3arpsI3HEHUSIX TSKEJIbIMU MeTajlaMU, OKCUIAMU Cepbhl,
OOJIBIIMMU KOJIMYECTBAMU PA3JIUYHBIX OPTAaHUYECKUX Be-
1ecTB IpeobiiagaeT TOKCUYECKUN 3(p(heKT, BCIEACTBUE
4yero Ouosiornyeckasi akTUBHOCTD MOIABISIETCSI.

B xauecTBe mokasarteseil akTUBHOCTU, XapaKTepUu3sy-
IOIIMX DKOJIOTUYECKOE COCTOSIHWE TOYBBI, B JUTEparype
yallle BCETO PEKOMEHAYeTCs CIeayIolue: BbIAeIeHUE Mo-
YBaMU JUOKCUA yTaepoa (IbIXxaHWe MOYBbI), aKTUBHOCTh
¢depMEeHTOB, TOKCUYHOCTb MTOYB MO OTHOUIEHUIO K TECTO-
BBIM OpTaHU3MaM, pa3JIuyHbIe alTJIMKAIIMOHHBIE METOIBI.

WHTterpanbHoOil XapaKTepUCTUKON HANPSIKEHHOCTU
MUKPOOUOJIOTUYECKUX TTPOIIECCOB SIBJISIETCS CKOPOCTH BbI-
JIeJIeHUs YIJIEKUCIOro rasa. B OOJBIIMHCTBE Cay4yaeB 4eM
OHa BBIIIIE, TEM JIy4llle 9KOJOTUYECKOE COCTOSTHUE TTOYBHI.
B onTtuManbHBIX YCIOBUSIX CKOPOCTh BBINEJICHUST YIJIEKUC-
JIOTO Ta3a MOXET JIOCTUTaTh HECKOJbKUX KI/Ta B yac.

Tak Kak MHTEHCUBHOCTb JbIXaHUsI TIOYBBI SIBJISIETCS
HMCKJIIOUUTEILHO BapruabeIbHON BEJIMUNHON U 3aBUCUT OT
00JIBIIOro KoJMYecTBa (haKTOPOB (TEMIIEPAaTypPHOIO PEXU-
Ma, BJIaXKHOCTHU, COCTOSIHUSI (DUTOLIEHO3a U 1Ip.), IUISI OLICH-

MeTnabl MOHWTODHHTA M0YB

KM 3KOJIOTUYECKOTO BJIUSIHUSI 3arpsi3HEHUU HE0O0XOAUMO
MPOBOJIUTH CPAaBHEHNE NAHHBIX, MTOJYYEHHBIX HAa pa3iuy-
HBIX Y4acTKax B OJIM3KUX YCIOBUSIX.

J71s1 IIIKOJIBHOTO MOHUTOPUHTA JOCTYIIEH a0COPOIIMOH-
Hbiit MmeTon [lITaTHOBA, B KOTOPOM KOJIMYECTBO BhIIETUBIIIC-
rocsl B TEUEHUE OINPEeIEHHOTO BpeMEHU YTIJIEKUCIIOro Ta3a
OIpPEeNeISIIOT M0 HEUTpaIu3alluid UM pacTBOpa IIEJI0OUH.

OmnpeneneHue NbIXaHUSI TTOYBBI 3TUM METOJOM 3aKJIIO-
4aeTcsl B TOM, UTO TTOBEPXHOCTh MTOYBBI U30JUPYIOT OT OK-
pyXalolero Bo3ayxa COCyIOM, TMOA KOTOPbIM MOMEIIaloT
yamky ¢ 2 M 0,1 T pacteopa KOH mist morsioieHus: yrie-
kucjoro raza. Yepes ompenenenHoe Bpems (0,5—1 yac)
COCYA-M30JISITOP CHUMAIOT, 1IeJ04b OTTUTpoBBIBaloT 0,05 r
pactBopoM HCI no ¢eHondTasenHy 10 ooecliBeUnBaHMsI.
OIHOBpPEMEHHO JeIaloT KOHTPOJIbHbBIE U3MEPEHUS (U301~
TOp U IIEJI0Yb CTaBIT HE Ha MOYBY, a B KaKOU-JIMOO TLIOC-
KOJIOHHBII COCYI M TaKXe H30JUPYIOT OT Bo3ayxa). Ilo
pa3HUIe TUTPOBAHUS OINPENEISIIOT KOJTUYECTBO BBIIEIUB-
1Ierocs U3 MOYBHI YIJIEKUCJIOTO ra3a. PacueT mpoBoasT Mo
dopmyie:

F -blxta-bjx1QO
Sxt

rne F — ckopocTh BbIEICHUS YIJIEKUCIOro ra3a us

MOYBHBI, KI/Ta B 4ac;

a — oboseMm 0,05 H. HC1, momenimuii Ha TUTpOBaHUE

1IeJIOYU MIPU OTPEAeICHUU COePKaHUS YTIEKUCIOTO

rasa B BO3[yxe KOHTPOJBHOIO COCyaa, MJ;

0 — oowem 0,05 H. HO, nmomeamunii Ha TUTpOBaHUE

IIEJI0YU TTPU OTPEIeIEHUN COJlepPXKaHUS YTIEKUCIOTO

rasa B BO3JIyX€ COCYyJa-M30JisITopa Ha MOYBE, MI;

1,1 — Macca yrjeKuciaoro rasa, 3KBUBaJIeHTHas1 1 M

0,05 H. pacTBOpa KUCJIOTHI, MT;

100 — nepecueTHbllt KoadpuuueHt (1 mr/cm2 =

100 xr/ra);

S — ruIoLIaAb MOYBBI MO COCYIOM-U30IITOPOM, CM ;

t — BpeM4 DKCITIO3ULMHU, Yac.

TecTupoBaTh aKTUBHOCTh Pa3JIMYHBIX TPYIII IIOYBEH-
HBIX MUKPOOPTaHMU3MOB B MOYBAaX MOXHO IIPU ITOMOIIU
pa3INYHBIX aNMJMKALlMOHHBIX MeTogoB. Hauboiee pac-
IIPOCTPaHEHHBIM SIBJISIETCS U3MEPEHNE CKOPOCTH pacmnana
Llenmono3bl. DTOT METOI ObLT PeKOMEHAOBAaH aKaIeMUKOM
E.H. MunrycTuHbIM.
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JJIS mpoBeneHus ucciiefoBaHUl OepyT CTEPUIbHYIO
TOHKYIO CYpOBYIO JbHSIHYIO TKaHb (HeoTOeaeHHy10). OI-
penensioT Maccy 1 OM’ 3Toil TKaHU, 3aTeM ee MOJIOCHI
(mmmpuHOU 00BI9HO 10 cM, AIWHA 3aBUCHUT OT TUIYOWHBI
M3y4aeMOI0 ITOYBEHHOTO CJIOsI) IIPUIIMBAIOT K ITOJIUMEP-
HOI TJIeHKe. B mouBe BBIPHIBAIOT CBEXXME pa3pe3bl, B KO-
TOpbIE TTOMEIIAIOT MOJIOCH TKaHM, MOJIUITHIEH ¢ 00par-
HOI CTOPOHBI IPUAABINBAIOT ITOYBOI, U pa3pe3 3achIaloT.
BepxHss rpaHb TKaHU JOJKHA OBITH Ha 3,5 CM IOrpyKeHa
B mouBy. Yepes omnpeneieHHOe BpeMsI TKaHb M3BJIEKalOT
W3 pa3pes3a, OTMBIBAIOT M B3BeluBaioT. [loTteps Macch
XapaKTepHU3yeT MHTCHCUBHOCTh PAa3JI0XEHUS KIEeTYaTKH.
s onpeneneHUsI IMHAMUKM IIpOIiecca TOBTOPHBIE KYCKHU
TKaHU M3BJIEKAIOT TTOCJIeI0BATEIbHO Yepe3 pa3Hble MHTEP-
BaJIbl BDEMEHMU.

JI71 O1leHKM MHTEHCUBHOCTHY Pa3JIOKEHMS KIETIYaTKKN
(% 3a ce30H) UCITOJB3yeTCs CleAylolas IIKajia:

O4YeHb cladast menbie 10%
cnabast 10-30%
CpeaHss 30-50%
CUJIbHAsT 50-80%
OuYeHb CHJIbHASI Gonbie 80%

IlIxana MTHTEHCUBHOCTHU ITO3BOJISIET onpeacjinTb MUK-
pO6I/IOJIOFI/I‘I€CKYIO AKTUBHOCTD ITOYB: YEM BBIIIC ITPOLICHT
Ppas3yIoKCHUA KJICTYAaTKM, TEM OHA BBIIIC.

7.2.5. KauecTBeHHOE Oonpeie/ieHre XUMUIeCKHUX JJ1e-
MeHTOB B nouse [16, 30]

OmnpeneneHre XMMUYECKOTO COCTaBa IMOYBBI yalle
BCEro HAUMHAIOT C aHAJIM3a BOIHO MOYBEHHON BBITSIKKU,
TaK KaK XOpOIII0 paCTBOPUMbIE COEMHEHHS TTOUYBHI B Iep-
BYIO ouepellb MorjonialTcs pacTeHussMu. M30bITOUHbIE
KOJIMIECTBA PacTBOPUMBIX coyeit (Goiee 0,2% oT mMacchl
CYyXOH TMOYBBI) CO3[1a10T MOBBIIIEHHYI0 KOHIIEHTPAILUIO
MOHOB B MTOYBEHHOM PacTBOpPE, a 3TO CHUXAET IJIOAOPO-
Jliie TIOYBBI U ee dKoJornueckoe cocrossHue. C arpoHOMU-
YeCcKOH TOUKHU 3peHus1 HauboJsiee BpeIHbIMU /i1 pACTEHU I
CUUTAIOTCS TUAPOKapOOHAThI, KapOOHATHl U CYIab(aTbl
HaTpUs, a TaKXKe XJI0pUJbl (0COOEHHO MarHus U KaJblusl).
ITo cTeneHn 5KOJOTMUYECKON OMACHOCTU XMMUYECKUE Be-
1ecTBa, Momnajgamiiie B MOYBY pa3IMYHBIMU MYTIMHU, Jie-
JgaT Ha 3 knacca: 1 — KaaMuii, pTyTh, CBUHEI, IIUHK, (GTOD,

MeTogbl MOHUTOpUHTa noYB

MBIIIBSK, ceieH, OeH3(a)TupeH; 2 — Ko0aJabT, MOJTNOIEH,
00p, Menb, XpOM, HUKEJIb, CypbMa; 3 — aneTodeHoH, Oa-
puii, Bonb(dpaM, MapraHell, BaHaaWlil, CTPOHIINA.

[Ipun aHanm3e MOYB MpexXae BCEro CleayeT oOpaTUTh
BHUMaHMe Ha KUCJIOTHOCTh OYBEHHOM BHITSKKK. [ToMrmo
TOTO, YTO KMCJIOTHOCTb ITOYBBI — ONMH M3 HanboJiee Bax-
HBIX arpOXMMUYECKUX IT0Ka3aTesel, 1o ee BeTUIYMHE MOX-
HO IIpeAcKa3aTh HAJIMYKMe TeX WU MHBIX MUKPO3JIEMEHTOB
B TTOYBE, a TaKXKe OLICHUTH WX MMOABMXKHOCTH (Tabdm. 7.15).

Cyxoii ocmamok TIOYBEHHOW BBITSKKM — 3TO OOIee
cojiepXXaHWE PACTBOPUMBIX COJIEld B BOIHOM IOYBEHHOI
BHITSIKKEe. Ero ompenensior myTeM BblapuBaHUs B dap-
¢dopoBoii yanrke HeKOToporo oobeMa dpunaprpara. [1poka-
JIMBAaHMEM MOXHO Pa3aeUTh CYyXOM OCTaTOK Ha MUHEPAJIb-
HBI 1 OpTaHUYECKUA.

B nmpokaneHHy0 1 B3BellleHHYIO (papdopoByI0 YaIIKy
HaJIMBAIOT ITPY TOMOIIIN MTUTIETKHU 110 25 — 50 MiT huibTparTa
BOJIHOM BBITSIKKU CTOJBKO pa3 (10 Mepe BHITapUBaHMS),
9TOOBI B cymMMe moayduth oT 100 mo 250 mu1 BBRITSKKM (B
3aBHCHUMOCTH OT 3aCOJICHHOCTH ITOYBHI — Y€M BHIIIIE 3aCO-
JIEHHOCTb, TEM MEHBIIIe 00BEM BHITSKKM O€PYT Ha aHAJIMU3).
ITocne BrImapuBaHUS XUAKOCTU YaIIKy ITOMEIIAIOT B Cy-
MIVUTGHBIN IKad 1 BHICYIIMBAIOT €€ COMEePKMUMOE IIPU TEM-
nepatype 105°C B reueHnE 3 — 4 9 (10 MTOCTOSTHHOM MacCHhl).
ConepXaHHE CyXOro OCTaTKa BBIPaXKaloT B IPOIIEHTAX:

a) K BO3IYIITHO-CYyXOl TMOYBE:

K_mZ)lexl(X)%

mV,
0) K aOCOIOTHO CyXOif ImouBe:
X (m,-m,)xV, 100
’ mV, t00 -y

rme m! — Macca YamkKy C CyXMM OCTaTKOM, T;

I, — Macca MyCTO# yalllKH, T;

Vj — obmuit o6beM ¢uabTpaTa, M,

V, — 0o6beM dunbpTpaTa U1 aHAIU3a, MI;

m — Macca IOYBBI JJISI TPUTOTOBJICHMS BBITSKKH, T;
Yy — BIIAXXHOCTb BO3AYIIHO-CYXOi TTOYBHI, %.

PaccunTanHOoe 3HaUYeHUE OOIIETO COoJIeCOoAepKaHUs B
MPOLIEHTaX K BO3AYITHO-CYXOM Macce MOYBbI 3aHOCUTCS B
Tabj. 17 sakomnacnoprTa.
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Ecmu copepskrMoe Yalliku 1ocjie B3BEIIMBAHUST 030JIUTh
W IIPOKAJIUTh, TO TTOTEPsI OT MPOKATUBAHUS AACT OPUEHTU-
POBOYHOE ColepKaHNE B BHITSIKKE OpraHMYECKUX BEIECTB,
a OCTaTOK B Yalllke — COJAepXXaHWe MUHEPATbHBIX COJICH.
O30JIeHUE U MPOKATUBaHNE MOXHO MPOBECTH Ha Ta30BOM
ropeJjke Wiv B MyGheIbHOM NeUr TTpU TeMIIepaType He BhIIIIe
525 °C. Pacuer BemyT aHaJIOTUYHO CYXOMY OCTaTKy (MWHE-
pajibHas 9acTh); OPTAaHUYECKHUI OCTATOK Y3HAIOT IO pa3HO-
CTU MEXIY CYXMM OCTATKOM Y MUHEPaIbHOM YacThlO.

ITo KoMMYecTBY MUHEPATBHOTO OCTaTKa CYIST O 3aCO-
JIEHHOCTH MOYBHI (Tabj. 7.16).

Tabauya 7.16.

OnpeneneHne CTETICHY 3aCOJEHHS TIOYBbI

ConepskaHue CoJieii, CrerneHb 3aCOJIeHMsI TTOUBBI
B % OT MAacChl CyXOii TIOYBBI
Memnee 0,3 He 3aconena
0,3-1,0 Ciabo 3acorneHa
1,0-2,0 3acoreHa
2,0-3,0 CwIbHO 3acojieHa
Bonee 3,0 CoroHyak

JIOBOJIBHO TOYHOE TIPEACTABICHUE O CTEIIEHU 3aCOJICH-
HOCTH IIOYBHI JaeT OIpeAeeHre IMIOTHOCTA BOIHOM BBI-
TSIKKHU 13 TIOYBBI apEOMETPOM WJIM TIPU TTOMOIIM MUKHO-
MeTpa (B3BEITUBAHUEM).

Kapbonam-uonsi. HeOonpIioe KOJIMYECTBO TOYBBI
nmoMemamT B hpap@dopoByO YallKy U IIPUJIMBAIOT MUTIET-
KO HEeCKOJIbKO Karesb 10% pacTBopa COJSTHON KUCIO-
TeI. OOpa3ylomuiica Mo peakumu okcu yrirepoma CO2
BBIIEJISIETCSI B BULIE My3BIPHKOB (ITOYBA «IIUMAT»). [1o mH-
TEHCUBHOCTH BBIIECICHUS UX CyISIT O OoJiee MM MeHee
3HAYUTEJIBHOM COIAEpPKaHUU KapOOHATOB.

IMouBy, Bckumnatoinyto ot 10% pacTtBopa COJISTHOM KUC-
JIOTBI, OTHOCST K TpyIlle KapOOHATHBIX MOYB. s Takoit
TOYBHI TPOBOMASIT aHAJIU3 BOTHOM BHITSKKM. ECiii mouBa He
«BCKHUTAET», TO JJISI KAYeCTBEHHBIX peaKIlMil TOTOBST He
BOJIHYIO, a COJITHOKMCITYIO BBITSIKKY.

Xnopud-uonsi. K 5 M1 ¢punabrpaTta, MOMEIIEHHOTO B
MPOOKPKY, MPUOABISIOT HECKOJIBKO Kanedb 10% pactBopa
a30THOM KuCiIoTH U 1o KaruraMm 0,1 M pacTBop HUTpaTa
cepedpa. O6pa3yromuiics ocagok B BUAEC OCIJIBIX XJIOIThEB
yKa3blBaeT Ha MPHUCYTCTBHE XJIOPMIOB B KOJIMYECTBE IE-
CATHIX JI0JIei TTpolieHTa u 6oiiee. I1pu cogepKaHUU COTBIX

MeTozibl MOHUTOpMHra N0YB

¥ THICSTYHBIX IOJIE MPOIeHTa XJIOPUAOB OcanKa He BhITa-
IIaeT, HO PacTBOP MYTHEET.

Cyavgpam-uonsr. K 5 M punbrpaTta 1006aBUTH He-
CKOJIBKO KareJib KOHIIEHTPUPOBAHHOM COJITHOM KMCIOTHI
u 2 — 3 mit 20% pactBopa xiopunga 6apus. Ecim obpa3sy-
ominca cyiab@ar 6apus BblllagaeT B BUAE OEI0T0 Me-
KOKPHMCTAJIJIMYECKOIO 0CanKa, 3TO TOBOPUT O IIPUCYTCTBUU
Cy1b(haToOB B KOJIWYECTBE HECKOJIbKHUX AECSITHIX ITPOIICH-
Ta u 6ojsee. [loMyTHeHHMEe pacTBOpa TakXe yKa3biBaeT Ha
comepxaHue cyiabhaToB — COTBIe M0au mpolieHTa. Cra-
0oe MOMYTHeHHUE, 3aMeTHOE JIMIIb HAa YepHOM (QOHE, ObI-
BaeT IPU HE3HAYMTEJIbHOM COAEpXaHUU CyIb(paToB —
TBICSITYHBIC JOJIM MPOIEHTA.

Humpam-uonst. K 5 M1 ¢punaprpaTa 1Mo KarisiM MHpH-
0aBJISIIOT pacTBOp NU(peHMIaMIHA B cepHOi Kuciiore. [1pu
HaJUYMY HUTPATOB U HUTPUTOB PACTBOP OKPAIIIUBAETCS B
CUHUH LBET.

Kanvyuii. K 10 M1 dmnbrpara 1o6aBUTh HECKOJBKO
Kanenb 10% pacTBopa COJISTHON KHUCIOTHI U 5 mi 4% pa-
CTBOpa OKcajlaTa aMMOHUs. benbiii ocamok okcaara Kajib-
1T CBUAETEIBCTBYET O HATMIUM HECKOJIbKUX ITPOILIECHTOB
Kanbusa. [1py He3HAUYMTEILHOM CONEPXXKaHWU KaJdbIIMs
(coTble M THICSIYHBIE AOJIM TIPOIEHTa) HabJromgaeTcs He
0CazoK, a JIeTKoe IMOMYTHEHMEe pacTBopa.

XKeneszo (II m 1II). B nBe mpoOMpKMU BHECTH 1O 3 MII
BBITSDKKU. B IIepBy1o poOHpKY IMPHINTL HECKOJIBKO Kalle/Ib
pacTBopa KpacHol KpoBstHOU conu K3[Pe(C1M)0], Bo BTO-
Py — HecKoJIbKO Karnesb 10% pacTBopa pomaHuIa aMMO-
ang uan Kanust NH4SCN nmmm KSCN. TTogBuBmieecs cu-
Hee OKpalllMBaHHE B IEePBOM ITPOOMpPKe M KpacHOE BO
BTOPOI CBUIETEILCTBYET O HAJTMYMHU B TIOYBE COCAMHEHMI
xkene3a (II) m xemesa (I11). [To M"HTEHCMBHOCTY OKpaIInBa-
HUSI MOXHO CYINTh 00 X KOJUYECTBE.

Antomunuii. K 5 MII cojieBOli TTOUBEHHOW BBITSIXKU
MIPUOABIIAIOT IO KarisiM 3% pacTtBop dTopmma HATpUs 10
MosBIICHUS ocanka. Yem ObIcTpee M OOMJIBHEE BBINIamaeT
0CazoK, TeM OOJbIle aJIIOMUHUS COASPXKUTCS B TIOYBE.

Hampuii. O mpyuCyTCTBUM HATpus B IOYBE CYIAT IO
SIPKO-XKEJITOMY OKpaIllMBAaHUWIO ITUIAMEHM TOPEJIKU TpH
BHECEHUM B HETO CTEKJITHHOM MaJIoYKHU C Karjieil pacTBO-
pa MOYBEHHOM BBITSKKU.

IIpucyTcTBUE COCMMHEHUN TSIKEJIBIX METAJIJIOB B ITO-
YBaX MOXHO OIPEACIISITh M KOJUIECTBEHHBIM MeTomoM. JIitsa
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3TOTO TOTOBSIT BOAHYIO BBITSIKKY (pasmen 6.2.1), KoTopylo
aHaJIM3UPYIOT IO METOAUKAM, OIMMCAHHBIM B TJlaBe 7 JaH-
HOW KHUTHU, WA TI0 IPYTUM UMEIINMCS B KAOWHETE XU-
MWW WHCTPYKUUSAM. [ToJydeHHBIN pe3yiabTaT B MT/J BbI-
TSIKKW TIEPECUYUTHIBAIOT B MT/KT TIOYBHI TTO0 (hopMyJie:

rne C, — coaep:kaHue OTMpeesseMoro 2JeMeHTa B T10-
YBE, MI/KT;

C, — KOHIIEHTpAIIUS 9TOTO XK€ 3JIEMeHTa B BOJHOI BbI-
TSIKKE, MT/JI.



