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BBEJIEHUE

B nponecce cenbCKOX039MCTBEHHOM AEATEIBHOCTH, CBSI3aHHOM C
OTUYKICHUEM C YPOXKAcM PaCTCHUEBOIYECKOU MPOLYKIUH, TIOYBOU
pacxoAyroTcs MHUHEpPajbHblE U OPraHMYECKHE BEILIECTBA, yXy/Alla-
IOTCSl BOJAHBIN U BO3AYIIHBIA PEXUMBI, (UTOCAHUTAPHOE COCTOSTHUE
MHUKPOOHOJIOTHYECKasi aKTUBHOCTb. B CBSI3M C 3TUM MPOUCXOIUT TO-
TEps IIOAOPOAMSI, KOTOPOE B YCIOBHSIX MHTEHCUBHOI'O 3€MJICIECIIHS
TpeOyeTcs MoAAep KUBaTh Ha MPUEMIIEMOM YpPOBHE, a B U/I€aJIbHOM
cllyyae J0JKHO CTPEMUTBCS K ONTUMAIbHOMY oOecredeHnto (pakTo-
POB KU3HU PACTCHUM.

BoccTranosnenue mionopoaysi No4Bbl OCHOBBIBAETCS HA JOCTHXKE-
HUU ONTUMAIbHBIX I[IOKa3aTeled II0J0pOJns IOYBbI IMPUMEHU-
TEJNBHO K KOHKPETHBIM YCJIOBHUSAM IPOU3BOJCTBA U TEXHOJIOTHMHU BOC-
IIPOM3BOJICTBA IIJI0J0POAUs. B ero ocHOBE 3a105k€H 3aKOH BO3Bpara.

Bocnpon3BoacTBO MII0A0POAMSI MOXKHO pa3[eNIMUTh Ha IIPOCTOE U

pacupeHHoe.

Ilpocmoe 6ocnpousze00cmeo  ni00o0poous — MEPONPHUSTHS,
HaIPaBJICHHBIC HA BO3BPAIICHUE TUIOA0PO IS ITOYBHI K HCXOIHBIM T1a-
pameTpam.

Pacwupennoe socnpouzsoocmeo niodopoouss — MEpOTNPUSATHS,

HaIIPaBJICHHBIE Ha BOCCTAHOBJICHUE ILIOAOPOAMS I10YB BBILIE UX HC-
XOJIHBIX ITAPaMETPOB.

VYipasieHue IUIOJOPOAMEM II0YB — KOMIIIEKC MEPOIPUATHH,
HaIIPaBJIEHHBIX HAa KOHTPOJIb IIJIOJOPONS IIOYB U IPOCTOE MUIIU pac-
LIMPEHHOE €r0 BOCIIPOU3BOJICTBO B YCIOBUAX KOHKPETHOT'O MIPEATIPHU-
atusg. OHO OCHOBBIBAETCSI HA MOJIEJH, BBICTPOCHHOM € Y4eTOM (paKTH-
YECKHUX 3HAYCHMM MOKa3aTeseH MI0I0pOoaus, HaXOIAUXC S B KOppe-
JSLUANA C ypOXKAMHOCTBIO, MOYBEHHO-KJIIMMATHYECKUX W IMPOU3BOI-
CTBEHHBIX YCJIIOBH.
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IIpenucnosue

Mertonuueckue ykazaHus IS IPAKTUUECKUX 3aHATHH MO AUCLUIUIMHE
«HCTpyMeHTaIbHBIC METO/IbI HCCIIEIOBAHHMI COCTaBICHBI B COOTBETCTBUH
¢ TpeboBaHusMH DeaepaabHOrO TOCYIapCTBEHHOTO 00pa30BaTELHOIO
CTaHJapTa BBICIIEr0 00pa30BaHUs, MPEAHA3HAUCHBI IS ACIIHPAHTOB, 00Y-
YaIOMUXCsl 10 HampasieHuIo moAroToBku 35.06.01 Cenmbckoe XO03SHCTBO,
HAaIIPaBJICHHOCTH ATPOXUMUSL.

Hucnunnuna «MHCTpyMeHTaIbHBIE METOIbI HCCIICIOBAHUI» BXOJUT B
BapHaTHBHYIO 4acTh bioka 1 00s3aTeNnbHBIX AUCHUIUINH, IPEIYCMOTPEH-
HBIX y4eOHBIM IIaHOM. Ha u3yueHHe NUCHMIUIMHBI OTBOJHUTCS YacCOB.
AynuTtopHbIX 3aHATHH 44 uaca. [IpoMexyTouHas arTecTanys MO UTOraM
OCBOCHUSI AUCLUIUINHBI OCYIIECTBISIETCS B BHJE 3auéTa.

I1esb TUCUMIUINHBI — OCBOUTD U BJIa/IeTh COBPEMEHHBIMU HHCTPYMEH-
TaJbHBIMA METOJAMM HMCCIIEJOBAHUS MOYBEHHOIO ILUIONOPOIUS U IIPO-
DYKIIMOHHOTO Tpoliecca arpo(UTOLEHO30B.

Jlnist TOCTHKEHUS IOCTABJICHHOM 1IeJIU TPH OCBOSHUM AUCLUTLTUHbI
peLaoTCs CIeIYOUIMe 3a0a4u:

- yMeTb IPaMOTHO U 0OOOCHOBAHHO COCTaBJIATh PA0OUyIO IMIIOTE3Y
U IUIaH Hay4YHBIX UCCIIEI0BAHUN;

- 3HaTh W NPaBWIBHO NPHMEHATh HAa MPAKTUKE METOJbl OTOOpa
1po0 MOYBEHHBIX M PACTUTENBHBIX 00pa3lOB U MOJArOTOBKU MX K aHa-
3y,

- ompeznensaTh 6a3oBble arpou3NUECcKre, arpoOXUMHYecKre, Onoso-
IrMYECKHE MO0Ka3aTeNn IUI0A0POUs OYBbl U PACTEHUI C OMOIIBIO CO-
BPEMEHHBIX TPHUOOPOB U 000PYIOBAHHUS.

VueOHOE M3/1aHHE OCBEIAeT BOIPOCHI METOAOJIOTUUECKOro obecrede-
HHS MCCJIEJ0BAHMs [I0YB M PACTEHHH 110 IIMPOKOMY HaOOpy MOKa3aTeleH,
TMO3BOJIAACT MMO3HAKOMHUTLCSA C COBPEMCHHBIMHU MHCTPYMCHTAJIbHBIMU MCTO-
JaMU aHaJIn3a, Y3HAaTb UX MPUHIHWILI 1 0COOEHHOCTH.

BeInonHenne npakTUYECKHUX 3aJaHUil HAalpaBJIEHO HA (POPMUPOBAHUE
CJIEAYIOIIUX 00IIenpodeCcCHOHANbHBIX KOMIETEHIUI (B COOTBETCTBUH C
@I'OC BO u TpeboBanusamu k pesynabraram ocBoernust OI1OIT):

- BIIAJICHUE KYJIBTYPOIl HAyYHOT'O HCCIIE0BAaHUS B 00JIACTU CEIILCKOTO
XO3SIUCTBA, arPOHOMMUH, 3aIIUTHI PACTCHUMH, CENICKIINN 1 TeHETHKH CEIbCKO-
XO3AHCTBEHHBIX KYJIBTYD, IIOYBOBEICHHS, ATPOXUMHH, JaHIAPTHOTO 00Y-



CTpOﬁCTBa TeppHTOpHﬁ, TEXHOJIOT U IMpOU3BOJACTBA CEJIbCKOXO3SIMCTBCH-
HOW TIPOAYKIIMHU, B TOM YHUCIIE C MCIIOIb30BaHNEM HOBEHIINX WH(OpPMAITH-
OHHO-KOMMYHHKAIIMOHHBIX TCXHOJIOT Hﬁ;

- CHOCOOHOCTH K Pa3pabOTKe HOBBIX METOOB MCCIEAOBAHUS M MX
NPUMEHEHUIO B OOJIACTH CEICKOTO XO3SICTBA, arpOHOMUH, 3aIIUTHI
PACTEHM, CENIEKLIUU U TEHETUKHU CEJIbCKOXO03IMCTBEHHBIX KYIbTYp, IOY-
BOBEJCHUSA, arpoOXUMHHM, JaHAMA(THOTO 00yCTpOilCTBa TEPPUTOPHIA,
TEXHOJIOTHI MPOU3BOJICTBA CENBCKOXO3AMCTBEHHOW MPOAYKIUU C y4e-
TOM COOJIIOJICHUSI aBTOPCKUX IIPAB.



TEMA 1. O6ocHoBaHuE U BbIOOP METOAMKH
ucciaenoBanusi. OrToop odpa3unos

Heab 3ansTus. HayuuTthcs BbIOMpaTh METOABI UCCIIEIOBAHUIH,
MO3HAKOMUTHCS ¢ OONIMMH MTPHEeMaMH 0TOOpa M MOATOTOBKH 00pas-
LIOB K aHaJIU3y.

Hayunas nesTesnbHOCTh — 3TO MOJIyYE€HHE 3HAHWM, OpraHu3anus
B3aUMOJICHCTBUS MEX 1y PA3JIMYHBIMU UX 00JIaCTAMH U OTpacIIsIMU, Xpa-
HEHME U paclpoCTPAaHEHNUE HAYUHBIX JaHHBIX.

Hayunsle nccnenoBanus, SKCIEPUMEHTHI IPOBOJATCS KaK B M0JIE,
TaKk ¥ B BEreTallMOHHBIX JTOMUKAX, TEIUIMLAX, (UTOTPOHAX, TJ€ CTPOro
perynupyroTcs yCI0BUS )KU3HU pacTeHui. HayuHoe nccnenoBanue — 310
U3y4yeHHe KOHKPETHOro OOBbEeKTa, SBJICHUS WU MpeaMeTa AJIs pacKpbl-
THUSI 3aKOHOMEPHOCTEH ero BOZHUKHOBEHUS M Pa3BUTHUs. XapaKTepHbIE
YepTHl HAYYHOTO HCCIIeI0OBAHUS: 00 BEKTHBHOCTD, BO3MOXXHOCTH BOCIIPO-
U3BEJICHUs, 10Ka3aTeIbHOCTh U TOYHOCTh pe3ynbTaToB. MccienoBanus
IIPOBOJAT Ha TPEX OCHOBHBIX B3aMMOCBSI3aHHBIX YPOBHSAX — SMIIMpHUE-
CKOM, TEOPETHYECKOM U OMHcaTelbHO-0000matneM. B 3aBucumoctu
OT IIO3HABATEIbHOW WU NPAKTUYECKOW LIEJIM Hay4dHbIE UCCIIEIOBAHUS
YCJIOBHO MOJPA3JIeNA0TCs Ha GyHIaMEHTaIbHbIE U IPUKJIIaIHbIE.

@dyHraMeHTalIbHBIE MCCIIEIOBAaHUS HAlpaBlIeHbl Ha OTKPBITHE U
M3Yy4Y€HUE HOBBIX SBJICHUI U 3aKOHOB MpHpobl. VX pesynbrarom siBis-
€TCsl 3aKOHUEHHAs! CUCTEMa Hay4YHbIX 3HAHUM U OpUEHTALs HAa UCIIOJIb-
30BaHUE ITUX 3HAHUI B ONIPENIETICHHON OTPACIIM IPAKTUYECKON I€ATENb-
HOCTH 4€JIOBEKa.

[MpukIagHble HCCIEIOBAHKS B arPOHOMHH HAIPABIICHBI HA U3y4YEHHE
(haKTOpPOB KU3HH PACTEHHH M B3aMMOCBSI3EH MEXK/Ty PACTEHUSIMH U CPEIOH,
H6a co3JaHue MEePCIIEKTUBHBIX COPTOB M TMOPHUIOB. | TaBHAs 3amada 3THX
HCCIeIoBaHnH — pa3paboTka AP PEeKTUBHBIX TPUEMOB MTOBBILICHUS yPOXKAii-
HOCTH CEJIbCKOXO3SHCTBEHHBIX PACTEHUI M yJIydIlIeHHs KadyecTBa MPOIyK-
LH.

JIro60it 00BEKT HCCIeI0BaHMs PACCMATPUBAETCS KaK CUCTEMa, COCTO-
AIIasi U3 OTJCIBbHBIX JJIEMCHTOB, PACIIOJIOKCHHBIX B ONPEAEICHHOM II0-
psinke. [IppHINT CHCTEMHOTO TOAX0/1a CBOIUTCS K CIIEAYIOIIEMY: TPOIIECC
aHAIIN3a JODKEH HAUMHATHCS C ONPESNICHUS U YeTKOH (hOPMYITUPOBKH KO-
HEYHBIX IIeJIel; BCIO NMpoOIeMy pacCMaTpPHBAIOT KAaK €JHHYIO CHCTEMY CO



BCEMH B3aUMOCBSI3SIMU U MOCJICIACTBHSIMHU KaXKJJOr0 BO3MOYKHOTO €€ pellie-
HUS; HEOOXOIMMO BBISBIIATh U aHAIM3UPOBATH AJIbTEPHATUBHEBIC MYTH JI0-
CTW)KEHHS LIeJIU; 1IeTH OTJCIBHBIX TOJICKCTEM HE JIOJDKHBI IPOTHBOPEUUTH
OJIHA APYroM U LeisiM Bceil mporpammel. Hauamom Hay4HOTO UCCIEeI0BaHUS
CITYKHT IIPEIBAPUTEIBHBII aHAITN3 CYILECTBYIOIICH HHPOPMAIIHMH TI0 UCCIIe-
JyeMOMY BOIIPOCY, N3y4EeHHUE YCIOBHI H METOJIOB PEIIeHHs 3a/1a4, popMy-
JUPOBAHUE UCXOJHBIX TMIIOTE3 U MX TeOpeTH4YecKuil aHanu3. [lnanupona-
HHE U OPTraHN3aIMs NCCIEIOBAHUM SIBISIFOTCS BAKHOM YaCThIO HAYYHOTO HC-
CIICIOBAHMSL.

HHCcTpyMEeHTaTbHBIE METO/IBI — METO/IbI aHAJIM3a, OCHOBAaHHBIC HA UC-
HOJIB30BAaHUH CIIEIMANBHBIX NMpHOOpoB. Ilepen mpoBeneHneM nccienoBa-
HUH HEOOXOIMMO HM3YYUTh OCHOBHOE M JOIOJIHHUTEILHOE 000pyIOBaHHE,
MEPHYIO TIOCY/y, PEAKTUBBI JIJIS TIPOBEACHUS aHAIU30B, MTPaBUiia Pa0OThI U
TeXHUKy Oe3onacHocTH. OT MpaBUILHON OpraHU3aliy paboThl U pabouux
MECT, Ka4eCTBEHHBIX PEaKTHBOB, HOBEHIIIMX METOIMK, MpodeccnoHamIbHOMI
HOATOTOBKU HCCIICIOBATENsl 3aBUCUT KayeCTBO IPOBOJMMBIX HCCIICIOBA-
HUI.

3aganue 1. Vcnonb3ys peKOMeHAYeMYIO JMTEpaTypy, U3y4UTh
KJIAaCCU(PUKAIIUIO0 HHCTPYMEHTAIbHBIX METOOB HcclieoBaHui. Pe3yib-
TaThl 0()OPMUTH B BHJIE TaOauUIb! (Tabdm. 1).

Tabmuma 1 — Knaccudukanus HHCTpYMEHTAIBHBIX METOAOB

HUCCIEI0BaHUI
Hassanme mMeTona Kparkas xapakrepucTtuka Onpenensiemble
METOJa IoKa3aTeiau

3ananue 2.0160p 00pa3i0B U MOATOTOBKA HX K XUMHYECKOMY
aHaJIN3y
OT060p POOBI — 3TOT MPOIIECC, TPABIIILHO OTPAKAIOIINIA COCTAB aHa-
JIM3UPYEMOTO BCHICCTBA WIN MaTcpuaia.
Jns KaX0r0 BUIAa aHATM3UPYEMOH MPOIYKIIMHU pa3padoTaHbl H-
CTPYKITUHU TI0 OTOOpPY CpeaHHX MPOO, OCHOBHBIE IMOJIOKEHUS KOTOPHIX
YCTaHOBJICHBI HOpMaTHBHO-TeXHH‘{eCKOﬁ HOKYMCHTaHHCﬁ.



Ncxonueiii obpasen (mepBoHadanbHas mpoba) Oepercst HeOOb-
MU TOPLUSAMH U 00513aTEJIbHO BO MHOTHX MECTaxX HUCCIIeIyeMOro
o0BekTa. Macca ero ycTaHaBIMBACTCS CICIUAIBHBIMU MPABUIAMH,
UHCTPYKUHUSAMHU, CTaHIapTamu. JlOCTaBIEHHBIN B J1aOOpaTOPHUIO HC-
XOJHBINA 00pa3el] CIyKUT MaTepHalioM JUIsl 0TOOpa cpeaHelt mpoOHI.
[lepBoHayanbHy0 MpPoOy pacchIaloT WIM PaCKIaAbIBalOT TOHKHUM
CJIOEM Ha CTEKJIC JIM Ha YUCTOM JIUCTE (DaHEpPhl U U3 MHOTUX MECT ee
OepyT B CTEKJISTHHYIO OaHKY WU KapTOHHYIO KOPOOKY HEOOJIBIIIOE KO-
JMYECTBO MaTepHaa.

Cpennsist mpoba mociie COOTBETCTBYIOIIEH MOATOTOBKHU SIBJISETCS
MaTepHUaJIOM aHATUTHYECKOHN MPOOEKI.

Macca aHanUTHYeCKON MpoObI 3aBUCUT OT KOJIMYECTBA U METO-
JUKH TIPOBOJIMMBIX MCCieoBaHu U konedsercs ot S0 qo 100r pac-
TUTEeNBHOTO MaTtepuasia v oT 200 10 1 KT mOoYBHI.

OTtOupaercs ananuTHYeCcKast Mpo0a CIEAYIOIIMM 00pa3oM: TIpH MO~
MOIIY AT WM JIOKKH MaTepuail POBHBIM, TOHKUM CIIOEM pac-
MIpeIeIsIeTCsl Ha JINCTKE TIISTHIIEBOM MJIU MEePraMeHTHOW Oymarw, je-
JUTCS JUAroHaJIIMU HA YeThIpE YacTU. J[Ba MpOTHBOIMONOKHBIX Tpe-
YroJIbHUKa yOUPAIOTCs, @ OCTaBIIEECs BEIIECTBO BHOBD pacIpeiesi-
eTcsl Ha ucTke Oymaru. Tak, MOCTymaroT 10 TeX Mop, oKa He ocTa-
HETCS KOJIMYECTBO BEIIECTBA, HEOOXOIUMOE JUIS aHATHTHYSCKOU
pOOBI.

OtoOpaHHas aHamUTHYECKass Ipoda MEPEHOCUTCS] B CTEKIISIHHYIO
0aHKy WJIM MaKeT U XPAHUTCS JIJIS CIEAYIOIUX aHATH30B.

KoHTpoJibHBbIE BONIPOCHI
1. CymHocTs ¥ NIPUHLUIIBI HAYYHOTO UCCIIEOBAHUS.
[TpuHMnBI KI1accu(pUKALUY UHCTPYMEHTAIbHBIX METO/IOB.
3. 3nHaueHume pyHIAMEHTAIBHBIX M MPHUKIAIHBIX HCCIIEI0BA-

N

HUIA.

4. Kak orbupaercs cpennsis npoda?

5. OcoOeHHOCTH BBICYIIMBaHHS ITPYyOOM3MEIbUYCHHBIX PACTH-
TEJNBHBIX 00Pa3IIoB.

6. OcoOeHHOCTH BBICYIIMBAHUS CPETHUX MPOO ITOYUBHI.
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TEMA 2. Metoasbl onpeenenust 6a30BbIX
XapaKTePUCTHKA arpogu3u4ecKoro COCTOSIHHUS MOYB

Henn 3ansaTus. VM3yyeHne MHCTPYMEHTAIbHBIX METOJOB, I103-
BOJISIFOIIUX TOJYYUTH arpoPU3NIECKyr0 HHPOPMAITUIO [T yIIpaBIie-
HUS TUIOJIOPOJIUEM TTOYBBI.

[Tnonopoaue — 3T0 CIOCOOHOCTH MOYB 00ECTIEYHBATH POCT U Pa3BH-
THe pacTeHud. OHO SBISETCS TJIABHBIM (DYHKIIMOHAIBHBIM CBOMCTBOM
HIOYBBI, KOTOPOE OOYCIIaBIMBACTCS COCTaBOM, CBOMCTBAMHU M PEKHUMaMH
nous. [TouBooOpasyrolre mopo bl U 00pa3yroIIrecs Ha HUX MOYBbI COCTOST
U3 JacTull (Tpanyi) pa3IMYHOTO pa3Mepa, KOTOphIe HAa3bIBAIOT MEXaHUYe-
CKUMHU 37ieMeHTaMu. CBOMCTBa MEXaHUYECKHX 2JIEMEHTOB 3aBUCST OT UX
pa3mepoB. bim3kue mo pazmepam 3leMEHTapHBIC YaCTULBI OO0bEAMHS-
10Tcs BO (ppakuuu. ['pynmupoBka yacTuil mo pasmMepaMm BO (Ppakiuu
Ha3bIBAETCs KJIacCH(PHKaUeil MexaHn4ecKux dneMenToB. Kaxnas dpak-
IIUS TIOYBBI UMEET CBOMU criennpudeckue cBoiicTBa. OTHOCUTEIHHOE CO-
Jep>KaHUe B ITOYBE MEXaHUYECKUX AJIEMEHTOB, 00BbEIMHEHHBIX BO (hpaK-
LIUH, HA3bIBAETCS TPAHYIIOMETPUYECKUM COCTABOM.

B ocHOBY kiaccu(uKaIiy MOYB 10 TPaHyIOMETPHYCCKOMY COCTaBY
HIOJIO’)KEHO COOTHOIICHHE YacTHUIl «()U3MUECKOTO IMECKa» U «(PH3MIeCKOU
TJIUHBD». B 3aBHCHMOCTH OT 3TOrO HOYBa IOJYyYaeT OCHOBHOE HA3BaHHE:
recuaHasd, cynecuadas, CyriimHucTas, riimHucTas.

CooTHOIIEHNE MEXaHHYECKUX DIEMEHTOB B «()HU3NYECKOM MECKe»
«pusndeckol TaMHE» BapbupyeT, modromy H. A. KaunHckuii BBeN 10-
HATHE Tpeobnanarommx ¢pakuuii. OH BeLACTHI 5 Qpakuuii: TpaBenu-
cras (1-3 mm), necuanas (1,0-0,05 mm), kpynaonbuieBatast (0,05-0,01),
neuieBaTast (0,5-0,01 mm) u mmuctas (<0,0001 mwm). [IpuHATO K OCHOBHOMY
Ha3BaHUIO TMOYBBI IO TPAHYIOMETPUYECKOMY COCTaBy MpPUOABIATH
Ha3BaHUE Npeobnamaromeil ppakiuu (CTaBUTCS Ha TIOCIIEIHEE MECTO).

CTpyKTypa MOYBBI — COBOKYITHOCTh arperaToB Pa3IUYHON BEJH-
YUHBI, JOPMBI U KAYECTBEHHOTO COCTaBa.

CnocoOHOCTh MMOYBBHI pacnaiaThCsl Ha arperaTbl Ha3bIBAeTCSl CTPYK-
TYPHOCTBIO. ATPOHOMHYECKOW [IEHHON CTPYKTYPOH SBJISIETCS KOMKOBATas U
3epHUCTAsI CTPYKTYpa BEPXHUX TOPU30HTOB MOYBHI pazmepom oT 0,25 MM 110
10 MM, obyagaroniasi BOJONPOYHOCTBIO U CBSI3HOCTBIO. CTPYKTYpHOH cuu-
TaeTcs M04Ba, cojepkainas donee 55% BoIONPOYHBIX arperatoB. Bee uHble
MOYBBl CUUTAIOTCS OecCTpyKTypHBIMU. Ko3hduIeHT cTpyKTypHOCTH
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MTOYBHI — 3TO OTHOIIEHHE KoiudecTBa arperatos ot 0,25 1o 10,0 MM, k cym-
MapHOMY cofepxanuto arperatoB menbie 0,25 mm u 6omee 10,0 mm. Uem
Oonbuie KO3(GGHUIUEHT CTPYKTYPHOCTH, TEM JydIlle CTPYKTypa MOYBBI. Y
4epHO3eMOB KO3()(UIIMEHT CTPYKTYpHOCTH MOkeT ObITh 20-30, a y maio-
OCTPYKTYPEHHBIX JIEPHOBO-TIOI30JIMCTHIX TI0YB — MEHEE CTHHUIIBI.

[T10THOCTE TIOYBBI — Macca CyXOro BEIIECTBA ITOYBHI B €IMHUIIE €€
o0BeMa, HEHAPYIIEHHOTO €CTECTBEHHOTO CIOKEHHS (00BhEeM MOYBBI BKIIFO-
yaeT nopsl). [Tokazarenu MIOTHOCTH HCIONB3YIOTCS Il arpOHOMHYECKON
U TEHETUYECKOM XapaKTepUCTHKH MOYB, a TAKXKe ISl TlepecyeTa JaHHbIX 110
COZIEPKAHUIO KaKMX-JTMOO BEUIECTB B MOYBE HA 3aIachl B ONPEAEICHHOM
cioe. Mosxer Bapbuposats ot 0,04-0,4 (topd) mo 1,8 r/cm® B rieeBbIx
ropu3oHTax. IIOTHOCTH MOYBBI 3aBUCUT OT: I'PAaHYJIOMETPHUECKOIO CO-
CTaBa; MMUHEPAJIOTHYECKOTO COCTaBa; CTPYKTYpPBI; COJEPKaHUS T'yMyca;
00paboTku moyBbl. ONTUMaNbHAS TUIOTHOCTD I OOJIBIIMHCTBA CEJlb-
CKOXO03iCTBEHHBIX KynbTyp — 1,0-1,2 1/ cM®. OT IIOTHOCTH 3aBUCHT: 110~
TJIOLICHNE BJIArH; BO3AYXOOOMEH; KH3HECSITEIbHOCTh MUKPOOPTaHH3-
MOB; Pa3BUTHE KOPHEBBIX CUCTEM PACTEHHH.

[TnoTHOCTB TBEPI0¥ (ha3bl — CpeaHsIsl MIIOTHOCTD YaCTHII, U3 KOTO-
PBIX COCTOMT IOYBA — Macca CyXoro BeIIecTBa TBEPOH (ha3bl MOYBHI B
enunuIe oobema. [IoTHOCTE TBepAOH a3kl UCMIONB3YIOT IS pacdera
MOPUCTOCTHU MOYBBI, OHA XapAKTEPU3YET COOTHOIIEHUE OPraHUYECKON U
MHUHEPATBHON YacTeH MOYBHI.

3ananue 1. OnpeneseHue MUKPOArperaTHOro cocraBa
no4sbl 1o Metony H.A.Kaunnckoro

BBoansbie nosicienus. [Ipu MukpoarperaTHoM ananuse onpese-
JISTIOT KOJIMYECTBO MUKPOArperaToB B cieaytomux gpakmusx: 1) 1-0,25 mm,
2) 0,25-0,05 mm, 3) 0,05-0,01 mm, 4) 0,01-0,005 mmM, 5) 0,005-0,001 mm, 6)
merpye 0,001 mm.

Xona paoorsl. [lns aHanu3a OepyT Ha aHAUTHYECKKUX Becax 10— 15
BO3YITHO-CYXOH ITOYBHI, PACTEPTOI B CTYIIKE TIECTUKOM C PE3UHOBBIM HAKO-
HEYHHMKOM M MPOIMYIIEHHOM yepe3 cuto ¢ otBepcTusimu 1 mm. Hasecky ne-
PECBINAIOT B CTEKIITHHYIO eMKOCTh 750 MiT M npuiuBaroT250 M1 IUCTHILIH-
poBaHHO# BOJEI. [109BY OCTaBIAIOT pa3MoKaTh 24 daca, OCIe 9ero, 3aKPHIB
CKJISIHKY PE3MHOBOM MPOOKOM BCTPSIXMBAIOT B MEILIAJIKE C TOPU3OHTAILHBIMU
TOTYKaMu B TeueHue 2 yacoB (180 ToaukoB B MUHYTY). 3aTeM BCIO MTOYBY U3
CKJISTHKHM TIEPEHOCST Ha CUTO ¢ oTBepcTHsiMH (0,25 MM, KOTOPOE MOCTABIEHO

10



Ha 0OJIBIIYI0 BOPOHKY, BCTABJICHHYIO B IUTPOBBINA IMAMHAP. [louBy Ha cute
IPOMBIBAIOT AMCTHUIMPOBAHHOM BOJOW IO TEX IIOp, IIOKA Y€pe3 CUTO He
MOWJIET COBEPIIEHHO YHCTasl BOJA.

Tabnuma 1 - Bpemst B3siTHs poObI 1 TITyOMHA TTOTPYKEHHS THTIETKH
B 3aBHCHMOCTH OT TEMIIEPATYpPhI JJISl TIOYBHI C YACIHHBIM BecoM 2,6 (110

C.B.Acrtanosy)
Juametp I'mybuna Bpems B3saTHs poOkI ¢ HaYalia OMbITa MPH
arperaToB (MM) | B3STHA TeMIIeparype
1po6kI (cM) 15° 20° 250 30°
0,05u< 25 3 MuH. |3 MuH. 2 MHH. 2MUH.
49 cex. |20 cek. 57 cek. 38 cek.
0,0l u< 10 38 muH. |33MuH. 29MuH. 26MuH.
06 cex. |30 cek. 40cek. 30 cek.
0,005 u < 10 24yaca |2yaca luac lyac
32 muH. |13 MuH. 59 muH. 46 MuH.
0,001 u< 7 63yaca |554ac. 49yac. 43ygac
29 muH. |42MuH. 21 MuH. 6 MUH.

OcraBinecst Ha cuTe MEKpoarperaTsl TouBsl oT 1 10 0,25 MM cobu-
paloT B MaJEHbKYIO, IPEABAPUTENLHO BhICyIeHHYI0 ipu 105° u B3Bemmen-
HyH0 (papdopoByto HaiKy, N30BITOK BOJIBI CIIMBAIOT JeKaHTAIUEH, a OCTalb-
HYIO BOJY BBIIAPUBAIOT HA BOJSTHOW OaHe. Yalky ¢ IOYBOM BHOBb BBICYIIIH-
BAIOT B TeueHHe 3 4acoB npu Temneparype 105° u mocne oxmaxueHus B K-
CHKaTOpe B3BEIIMBAIOT. Pa3HOCTH B Bece JACT CONEPKAHUE B HABECKE MUK-
poarperaroB oT 1 10 0,25 MM.

Hunuuaap monuBaroT A0 1 J1 BOAOH U BCe OCTajlbHbIE (pakiuu OepyT
MUIMETKON TaK K€, KaK ¥ NpU MeXaHu4ueckoMm aHanuze. CKOpOCTh MaJIeHUs
MHUKPOArperaToB cM. 1o Tabiwuie. MukpoarperaTsl B OTJIIMYHE OT MEXaHUYe-
CKHX DJIEMEHTOB SIBJISIOTCS MOPHUCTHIMHU. BO BpeMs aHann3a MHKpPOTIOPHI B
MHUKpOarperarax 3amojHEeHbl BOJOW, Oimaromapsi 4eMy OOBEMHBIN Bec IOo-
CIIETHUX 3HaYUTEIBHO MEHBIIIE YJIEIBHOTO BECA MEXAHUYECKHX 3JIEMEHTOB.

KonmaecTBo (B mMpoIeHTax) MOMYYEHHBIX (PAKIMA BBIYUCISAIOT 110
hopmyure:

a x 1000 x 100K

6c
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T7e: a — Bec PpaKIuy, B rpaMMax, HalICHHBIN ITPY aHATH3E;
K — ko3 punmenT mist mepecyeTa Ha CyXyIo IIOYBY;
6 — 00beM MMUNETKU B MAJUTHIINTPAX;
¢ — HaBeCKa MOYBHI, B3ATas AJIs aHAJIN3a.

Bec ¢paknuit Hy)HOTO pazMepa HaXOIST IyTeM BBIYMTAHUS U3 Beca
(hpakumii 6ombIiero AHaMerpa Beca Gpakinuid ¢ MEHBIIMM TUMETpoM. Bemn-
yuny (pakauit 0,25-0,05 MM momyyaroT o pasHoctu Mexxay 100 u cymmoi
BceX (pakIuii IUTFIOC MOTEps MPH 00pabOTKe, BHIPAKCHHOW B MPOIICHTAX.
[Ipu onpeneneHUN MEXaHMYECKOTO COCTaBa MO JAHHBIM aHAJIH3a MOTEPIO OT
00paboTKH OecKapOOHATHBIX MTOYB HY>)KHO MPHYKCIIATH K WIMCTON (ppaKiuu
(wactuust < 0,001 MM), a B KapOOHATHBIX MOYBaX - K ppakuun Gpusndeckoro
mrecka (00,01 mMm).

PeakTuBbl U 000pynoBaHue: AHAJTUTUYCCKUE BECHI, CTYIKA, CHTa
(1mmM, 0,25MMm), kotba Ha 1000M1, K010 C PE3MHOBOI NPOOKOM, MEIIaJIKa,
BOPOHKA, CYIIWIBHBIN MKad, BoAsHAS OaHs, IWIMHADP HA 1 MM, TUCTHILIH-
pOBaHHas BOJA.

3ananmue 2. Arperatasiii ananus merogoM H.U. CapeuHOBa

B 3amauy arperaTHOro aHamM3a BXOIUT OTIPeIeTICHIE COIePIKaHMUs ar-
peraToB TOro Wiy UHOro pazmepa B npeaenax 0,25—10 MM u kauecTBeHHAst

OLIEHKa CTPYKTYpPHI MO COEPKaHUIO BOIOTIPOYHBIX arperaTos.

ConepkaHre arperaToB OINPENEICHHOTO pa3Mepa HaXoAaT METOA0M
«CYXOT0» arperaTHoro aHajin3a, a BOJOIPOYHBIX arperaroB — METOJIOM
«MOKpPOT'0» arperaTHOTO aHaju3a.

Meton «cyxoro» arperatHoro anaimsa. M3 oOpasma HepacTepToi
BO3AYIIHO-CYXOi No4BBI OepyT cpeaHioo npody 0,5—2,5 kr. OcTopoKHO
BBEIOMPAIOT KOPHH, TalIbKY U JIpyrue BKItoueHus. CpeaHioro mpoly mpoceu-
BaIOT 4epe3 KOJOHKY cut nuamerpom 10; 7; 5; 3; 2; 1; 0,5; 0,25 mm. Ha
HWJKHEM CHTE JIOJDKeH OBITh MOAJOoH. [1ouBYy MpoCeuBarOT HEOONBIIMMHU
moprusimu (100—200 1), n3berast CHIBHBIX BCTpsixuBaHWi. Korma cura
Pa3beUHAIOT, KaXI0€ M3 HUX CJIerKa MOCTYKHUBAIOT JIAJIOHBIO 10 pedpy,
YTOOBI OCBOOOINTH 3aCTPSIBINE arperaThl.

CyxuM mmpocenBaHUEM MoYBa paszaensercs Ha ¢paxuuu: >10, 10—7,
7—5,5—3,3—2,2—1,1—-0,5,0,5—0,25 u <0,25 mm.

Kaxyro Qpakiuio arperatoB nepeHocsT B OTACIbHBIC YaIlKA WA
apyryto tapy. Ilocne npocenBanust Bce cpeiHel mpoObl Kax 1yt GpakLuio
B3BELIMBAIOT HA TEXHOXMMHUYECKUX BECAX M PACCUUTHIBAIOT €€ COJIEpKaHUE
B MPOLIEHTaX OT MACChI BO3yITHO-CYXOW ITOYBHI. Pe3ynbTaTsl 3alMCHIBAIOT
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mo ¢gopme 11. 3a 100% mnpuHMMaeTcs BCsS B3sITas JUIA aHANIHM3a HaBecKa
Mo4BHI (Tab11.2).
Tabmuiia 2 — Pe3ynbTaThl UCCIIENOBaHUI

Pa3mep arperatoB B MM, cofiepaKaHue B % OT MacChl BO3AYIIHO-CY-

A XOM ITOYBBI

N By

o = f

= 5

g E CyX0€ IIPOCEUBAHNE MOKpPO€ IIPOCEUBAHUE

= E

Q o J

S| 5§ 1 (05 1- (05

T —~ g>10 [10-7 [7-5 |5-3 [3-2 |2-1 05 [0.25 <0,25 [>5 [5-3 [3-2 2-1 05 (025 <0,25

MeTton «MOKpOro» arperatHoro ananusa. M3 oTaenbHbIX (pakmui
arperaroB, MOJIyYEHHBIX IPH CYXOM MPOCEUBAHUH, COCTABIIAIOT CPEIHIOIO
HaBecKy No4BbI Maccoit 50 r. g aToro u3 kaxaoi (pakiiuu Ha TEXHOXH-
MHUUYECKUX Becax OepyT HaBecKy B rpaMMax, paBHYIO MOJOBWHE MPOICHT-
HOT'O COJICpKaHMs JaHHOU (pakiuu B mouse. Hampumep, eciiu 1mo pe3yiib-
TaTaM CyXOro IMPOCEUBaHUS coJiepkaHue (paKIuK pa3MepoM 5—3 MM co-
ctaBuio 24%, To A cpenHel npoOkl ee OepyT B KoiuyecTse 12 1, npu co-
nepxanuu Gpaxnuu 3—2 MM 16% — 8 1 u T.0. Opakuuio mensie 0,25
MM He BKITIOUYAIOT B CPEJIHIOI MPOOY, YTOOBI HE 3a0MBAIMCh HUKHHE CUTA
IpH mpoceuBaHuM mouBbl. [IoaTOMy Macca HaBECKH MOYBHI IS MOKPOTO
npocenBaHus Bceraa OpiBaeT MeHblie S0r.

[ToarorasiuBatoT HaOOp U3 6 cuT quameTpoM 20 cM, BEICOTON 3 CM,
C OTBEPCTUSAMHU OT BEPXHEIO CUTa K HIXKHeEMY 5; 3; 2; 1; 0,5; 0,25 mm. Cura
CKPEIUISIFOT METAJUNTHYECKUMH TUIACTHHKAaMU M yCTaHABJIMBAIOT B Oake ¢ BO-
JIO¥ TaK, YTOOBI HajJl OOPTOM BEPXHEIO CUTA HAXOAMJIICS CJIOH BOJBI 5—6 cM.

Hagecky 0cTOpOXHO BBICHIIAIOT B IUTPOBBIN HWIMHIP U HACBHIAIOT
BOJIOH, KOTOPYIO OCTOPOKHO IPWJIMBAIOT 1O CTEHKAaM LIMJIMHAPA, YTOObI BBI-
TECHUTHh W3 arperaTtoB BO3IYyX, HE 3aIIeMJIsIsl €ro (3aleMICHHBIA BO3AYX
paspymiaer arperartsl). [{UIaHIp 3amoaHsIOT BOA0M Ha 2/3 00beMa. YBIax-
HEHHYIO [TOYBY OCTaBJIAIOT Ha 10 MUH B MOKOE, MTOCIIE YEro MWINHAP AO0TH-
BalOT BOAOW JoBepxy. Jlisl MONHOrO yJajeHusl BO3AyXa LWIMHAP 3aKphI-
BAlOT YacCOBBIM CTEKJIOM, HAKJIOHSIOT JI0 TOPH3OHTAIBHOTO IOJIOKEHHUS U
CTaBAT BEPTUKAIBHO. DTy MPOLEAYpY HOBTOPSAIOT ABaxapl. Korga Bo3myx
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Oyzer ymalneH, IWIUHAP 3aKPHIBAIOT MPOOKOH, ciiezsi, 9TOOBI MO HEeW He
OCTaJIOCh BO3/yXa, U OBICTPO MEPEBOPAUYMBAIOT BBEPX AHOM. [lepkar B Ta-
KOM TOJIOKEHUH JI0 T€X IMOp, OKa OCHOBHAs Macca arperatoB HE yHajaeT
BHHU3. 3aTeM LWIMHAP MEPEeBOPAYMBAIOT U KIYT, KOTAA MMOYBA JOCTUTHET
nHa. Tak moBTopsaoT 10 pa3, 4ToOBI pa3pyINTh BCe HEMPOYHBIC arPeTaThl.

IIpu nocneanem 060poTE OCTABISIOT LMIMHIAP JHOM KBEpXY, Iepe-
HOCAT K HA0OPY CHT M MOTPY>KalOT B BOAY Haj BepxHUM cutoM. [loa Bogoit
OTKPBIBAIOT IIPOOKY LMIMHApPA U, HE OTPBIBAs €r0 OT BOJIbI, IJIABHBIMHU JIBU-
KEHUSIMH PacIpelesIAoT OYBY Ha IIOBEPXHOCTH BEPXHETO CUTA, HE KacasiCh
ero Kpaem nuiInHapa. Yepes MUHYTY, KoTaa Bee arperatsl Oomnpuie 0,25 mm
yrmagyT Ha CUTO, HWJIMHADP 3aKPBIBAIOT MPOOKOMH MO BOJIOW, BEIHUMAIOT U3
BOJIbI U OTCTaBJISIOT.

[TouBy, mepemeAnIyo Ha CUTO, MPOCEUBAIOT O] BOJIOM CIeIyIOIIUM
00pa3zoM: HaOOp CHT MOJHUMAIOT B BOJIE, He O0HAakKast OCTAaBIIMECS arperaThl
Ha BEPXHEM CHUTE, 1 OBICTPHIM ABMKCHHEM OITyCKaloT BHU3. B 3TOM moso-
XKEHUU JAepxaT 2—3 C, YTOObI YCIENH MPOCESThCS arperarsl, 3aTeM MeJ-
JICHHO MOJHUMAIOT BBEPX M OBICTPO omycKaroT BHU3. Cuta BCTpsxuBaioT 10
pas3, 3aTeM BBIHUMAIOT U3 0aka JABa BEPXHUX CUTA, a HIKHHUE BCTPSXHUBAIOT
enle 5 pa3. OcTaBlIMecs HA CUTax arperatbl CMbIBAIOT CTPYEU BOABI U3 IIPO-
MBIBAJIKH B Oonbinue GappopoBsie yamku. M30bITOK BOJIBI B YalIKax CIHU-
BaloT. M3 O0NbIIMX Yallek arperatbl CMBIBAIOT B 3apaHee B3BEIICHHBIC Ma-
JICHbKHE YaIlIeYKH, 3aT€M BBICYIIHMBAIOT HA BOASHON OaHe 10 BO3AYILIHO-CY-
XOT'0 COCTOSIHHSI U B3BEILIMBAIOT.

Macca ¢paxmuii, yMHO)KEHHAsE Ha 2, JaeT MPOLICHTHOE CO/ICpPIKaHHe
BOJIOTIPOYHBIX arperaToB TOTO WM MHOTO pa3mepa. KonnuecTBo arperatoB
Mmenbie 0,25 mm HaxonaT 1o pasHocTh: 100% — 2 Beex ¢pakunit >0,25 Mm
B %.

[lo pe3ynabTataM CyXOro HpPOCEHBAHMS BBIUUCISIOT KOAPHHUIIUCHT
crpykrypHocTH (K), moa KoTopsIM OHUMAETCs] OTHOLIEHUE KOJIMYECTBA ar-
peraroB ot 0,25 10 10 MM (B %) K cyMMapHOMY COJIEp’KaHUIO arperaToB
menbie 0,25 u 6ombie 10 MM (B %):

E=2,
b

rae K — ko dunment crpykTypHocTH; A — cyMMa Makpoarpera-
TOB pazmepoM ot 0,25 no 10 mm, %; b — cymma arperatos <0,25 MM u ar-
peraroB >10 mm, %.

UYewm Brie k03¢ dunuent K, Tem sydire ocTpyKTypeHa 1mousa.
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CTpYKTYpHOE COCTOSHHE TOYBBI OIICHMBAIOT IO KOJMYECTBY BO3-
IYITHO-CYXHUX (CyX0€ MpOCEWBaHME) W BOIOIPOYHBIX (MOKpOE MpOCEenBa-
HHE) arperaToB ONTUMAILHOTO pasmepa (Tabi.3).

Tabmuua 3 - OueHka CTpyKTypHOT'O COCTOSIHUS TIOUBBI

Copepxanue arperatoB 0,25—10 mm, % oT
Orenka
CTPYKTYPHOTO COCTOSIHUS
CyX0€ NPOCEHBaHUE MOKpOE MPOCCHBAHUE
>80 >70 OTtmuaHOE
80-60 70-55 Xoporee
60-40 55-40 Y noBieTBopuUTEIEHOE
40-20 40-20 HeynosnerBoputesibHOE
<20 <20 [Tnoxoe

KonTpoJsbHbIe BONPOCHI

1. Knaccugukaius MEXaHUYECKHX 3JIEMEHTOB IOYBHI.

2. 3HauyeHMe TPaHyJIOMETPHUUECKOro COCTaBa.

3. Meroauka omnpezaeneHUs TI'PaHYJIOMETPHUECKOrO0 COCTaBa
MIOYBBI.

5.  Mertozsl onpeseneHns KOJIMYECTBA arperaToB pa3Horo pas-
Mmepa.

6. ArpoHomMHuecKas OIEHKa CTPYKTYpHOTO COCTOSHUS
MIOYBBI.

7. Mertoauka onpeaeraeHNs INIOTHOCTH CIIOKEHUS TTOUBBI.

8. Arposkomornueckast OlieHKa MOPO3HOCTH U TNIOTHOCTH
IIOYBBI.
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TEMA 3. MeToabl HCCJIEA0BAHUA XUHMHYECKUX CBOWCTB
cpeabl 00MTAHMS pacTeHuil

Heab 3ansaTHA. M3ydeHre METOI0B HCCIIEIOBAHUS arpOXUMHU-
YECKOr0 COCTOSIHUS TIOYB.

CriekTpockondeckre (ONTHIECKHUE) METOIBI aHaIN3a OCHOBAHBI Ha
B3aUMOJICHCTBHH aHAIM3UPYEMOTO BEILECTBA C 3JICKTPOMArHUTHBIM H3JTY-
yeHueM. [1o BeNWYMHE UCTIONB3YEMBIX JUTMH BOJTH PA3UYAIOT CICAYIOIINE
Pa3HOBHHOCTH METOJIOB ONTHYECKOH CIIEKTPOCKOIHMU: YIbTpaduoaeToBas
(180-400 um); crrexTpockorws B BUAHMOit o6mactu (400-700 HM); CIIEKTPO-
ckonusl B OyimxkHel (00epToHHOM) uH(ppakpacHou odnactu (740-2500 Hm);
nH(ppaKpacHas CIIEKTPOCKOIHUS B OCHOBHOM oOsactu (2500-20000 HM).

B3anmopeiicTBrue BemiecTBa ¢ 3IEKTPOMATHUTHBIM H3IIYYCHHEM
COTPOBOXK/IAETCS PA3TUYHBIMU SIBICHUSMH, HanboJee BAXKHBIMU U3 KO-
TOPBIX JIJIS COBPEMEHHOTO aHATMTUYECKOTO MMPUMEHEHHUS SIBIISIOTCS HC-
MyCcKaHue, MOTJIONIeHUe, OTpaKeHNE, pacCerBaHue, MTPEIOMIICHUE, Bpa-
[ICHHUE TUIOCKOCTH MOJIAPU3ALUHN U3ITy4IEHUSI.

B 3aBucuMOCTH OT MCTIONB30BAHMS TOTO UM HHOTO SIBJICHHS OII-
TUYECKUE METO/IbI aHATIN3a JICTISTCS Ha CIIEIYIOIINe TPYIIIbL:

1.Meronpl, OCHOBaHHBIE Ha TMOTJIOMIEHUH (afgcopOLnu) Bele-
CTBOM DJICKTPOMAarHUTHOTO M3JTydeHus (criekTpodoToMeTpusi, hoToMET-
pHsl, aTOMHO-a/ICOPOLIMOHHBIN METON).

2. DMHCCHOHHBIC METO/bI, B OCHOBE KOTOPBIX JIS)KHT CIIOCO0-
HOCTb BEIIECTBA UCITyCKATh 3JIEKTPOMArHUTHBIE BOJHBI MO ACHCTBHEM
JIOTIOJTHUTENBHONU 3HEepruu. B 3aBucuMocTd OT QopMbI BO3OYKIECHUS
aTOMOB 3MHCCHOHHBIC METOJbI JENATCS Ha (DOTOMETPHIO IJIAaMCHH,
OMUCCHOHHBINA CTIEKTPaJbHBIA aHaJIN3, aTOMHO-(IyOpPECIEHTHBIH, JIFO-
MHHECIICHTHBIN, aTOMHO-OMUCCUOHHBIN C HHAYKTUBHO CBSI3AHHOW apro-
HOBOM TLJTa3MOM.

3. PedpakromeTpudeckuii MeTO aHaN3a, OCHOBAaHHBIN HA W3-
MEHEHWH BEJMYMHBI TTOKA3aTeNsl MIPEIOMIICHHUS CBETa TPH TEPEX0e U3
OJIHOM MPO3pavyHOl cpebl B IPYTYIO.

4. TloaspuMeTpuyecKuid METOJ, B KOTOPOM HCIOJIB3YIOT CIIO-
COOHOCTh ONTHYECKH aKTHBHBIX BELIECTB BPAIIATh INIOCKOCTh MOJISPH-
3allMY TOJISIPU30BAHHOTO JIy4ya CBETA.

dotoMeTprueCcKUil aHATH3 OTHOCUTCS K a0COPOIIMOHHBIM METOJIaM,
OCHOBAH Ha W30MPATEIHLHOM TOTJIOIICHUH IEKTPOMArHUTHOTO M3Ty9ICHUS
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B Bujgumon, UK 1 Y® obiacTsax MoJIeKyJaMH ONPeaeIsieMOro KOMITO-
HEHTa WIM €r0 COEIMHEHHs C MOIAXOISALIMM peareHToM. Bkiroudaer:
cnekTpodoToMeTpHI0, (HOTOKOJIOPHUMETPHIO M BU3YAIBHYIO (OTOMET-
pHIO.

Crnekrpockonuto B BuauMoi u Y® (ynsrpaduoneronoii, 180-400
HM) 00JIAaCTH MPUHATO HA3bIBaTh criekTpodoromerpueii. OHa OCHOBaHA
Ha U3MEHEHHUH IOTJIOLIEHHS BEIECTBOM MOHOXPOMAaTHYECKHX H3ITyde-
HUM.

B npakTtuke cnekTpooTOMETpHU UCHOIB3YIOT Pa3InUHbIe XUMHUYE-
CKHE PeaKIuy, MPHBOIAIINE K 0Opa30BaHUIO COCAMHEHHH, 00IaIaromumx
CPaBHUTEJHHO OOJBITUMH HOTJIOMIAOIIMH CBOWCTBAMH.

[Tpubops! 11 U3MEPEHHSI CBETOTIOTIIONIEHUS TOJIKHBI BBITIOHATD
JIBE€ 3a7aud: pasJIoKeHHE MOJUXPOMATUUYECKOIO CBETa U BblJEICHHUE
HYKHOTO MHTEpBaJja JUIMHbI BOJIH; N3MEPEHHE MOTJIOIIEHUS CBETA Bellle-
ctBOM. Kaskaprit abcopOIMOHHBIN MPUOOP COCTOUT M3: UCTOYHUKA U3ITY-
YEHMsI; yCTPOMCTBA JUIsl BBIJIEJICHUS HYKHOTO MHTEpBaJla AJIMH BOJIH; KIO-
BETHOT'O OTJEJICHMSI, JETEKTOPa, MHAMKATOpa CUTHAJIA.

st n3MepeHust MOTJIOLIEHUsT U3IyYeHHUs] B BUIUMOM 4acTH CIeK-
Tpa UCTIONB3YIOT (POTOIIEKTPOKOTOpUMETphl. OHU MPUTOTHBI TS U3Me-
penwuii B Bunumoit, ommxaeit Y® obnactu (mo 300 um). dotokonopu-
METPUYECKUI METOJ UCIIOJIb3YETCs /ISl ONIPEAEIEHUs CoAepKaHus Oe-
KOBBIX, (DEHOJIbHBIX, IEKTUHOBBIX BEIIECTB, OPTaHMYECKUX KHUCIIOT, Ke-
Jie3a, KOHCEPBAHTOB U JIp.

AGcopburoHHast crieKTpoOTOMETpHST HaOOIee MUPOKO MPUMEHSI-
eTcs B MPAKTUKE arpOXUMHUYECKHX HCCIICIOBAHUHN MOYB M PACTCHUH. JTOT
METO/]] MO3BOJISIET ONPEAENATh MaKpOAIEMEHTHI (a30T, ocdop, yriepon,
JKeNe30, AMIOMUHUMN, KaJIbIMA, MarHUH, KDEMHHI) U MUKPO3JIEMEHTHI (MEb,
Maprasel], Ko0anbT, TUHK, O0p, MOIHUO/IEH), a TAKKe TSHKEIbIE METAJUTBI C
BBIPOKEHHBIM TOKCHYECKUM JICHCTBUEM (KaJIMHUIA, XpPOM, PTYTh, MBIIIBSK
ap.). Kpome Toro, Ha OCHOBaHWY JIaHHOTO aHAJIM3a MOYKHO BBISIBUTH HEKO-
TOpble OMOXMMUYECKUE 1 (PU3NOTIOTHYECKHE TIOKA3aTEeNId COCTOSHHS PacTe-
HUH.

[TonydeHnHsle pe3ynbTaThl aHAIM30B HEOOXOIUMBI JUIsl OLEHKU
00€CMeYeHHOCTH arpo’KOCUCTEM JJIEMEHTAaMHU MUTAHMSA, a TaKke JIs
KOHTPOJIS TOJIYYEHHs IKOJIOTUYECKH O€30MacHOM CelbCKOXO03HCTBEH-
HOM MTPOAYKIIUH.
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[ToTeHumomMeTprueckre METOIbl HCCIEAOBAHUM OTHOCITCS K
3IEKTPOXUMHUUYECKUM MeTojaM. OHU OCHOBaHbBI HA 3aBUCUMOCTH PaBHO-
BECHOT'O TIOTCHIIMAJIA 3JICKTPOJIa OT aKTUBHOCTH (KOHIIEHTPALIMH) OIpe-
JIETIIeMOT0 MOHA. ['MaBHBIE NOCTOMHCTBA — BO3MOKHOCTH HMPOBEACHUS
aHaJIN3a B MOJIEBBIX YCIOBUAX U TO, YTO AHAIIN3 SIBISETCS HENECTPYKTUB-
HBIM — aHAJIM3UpyeMas Mpoda B XOJIe aHaIM3a HE PacXOyeTcs U He Me-
HSIET CBOUX CBOMCTB.

3aganme 1. OmpeneneHue akTyanbHOW WU OOMEHHOW KHCIOTHOCTU
[T0YB MTOTEHIIMOMETPHIECKAM METOIOM

KonuenTpanus BoJOPOAHBIX HOHOB B pACTBOPE MOXKET OBITH OTIpe/e-
JICHa NOTCHIUOMETPUYCCKHUM MCTOJOM. I[J'I}I 3TOMH LeIu IMPUMEHAIOTCA CIIC-
[MaNbHBIE IPUOOPHI, HA3bIBaeMbIe MOTEHIIMOMETpaMH. Yalre BCero ncmoib-
3ytor sabopatopusiii pH-metp JIIY-01 (abopaTopHBIA MOTEHIIMOMETP
YHUBEpCANbHBIN). B mocneanne ropl MUpoKo IPUMEHSIOT IPpUOOp Ist 1a-
0OOpaTOpPHOTO W TIOJIEBOTO HCCIENOBaHUS MOYB — IpeobOpa3oBarens pH-
merpuueckuii «Cratyc-2» (2000).

JlaHHbIe M3MepUTENbHBIE TPUOOPHI COCTOST M3 COOCTBEHHO MOTEH-
UOMETPA U JABYX DIIEKTPOJIOB: U3MEPUTEIBHOTO U DIIEKTPOJIa CPABHEHHUSL.

B kauecTBe M3MEPHUTEITHHOTO 3JIEKTPOIa IPUMEHSIOT CTEKIISTHHBIN U
MeMOpaHHBIH BJIEKTPOJIBI, TIOTCHIUA KOTOPBIX OIpPEICICHHBIM 00pa3oM
cBsizaH ¢ pH pacTBopa miu NoYBBI U ONPENETAETCS UM.

CTeKIsTHHBIN 3NIEKTPOJ MIPEICTABISIET COOO0M TPYOKY C IOJIBIM MapH-
KOM W3 JIUTHEBOTO AJIEKTPOJIHOTO CTEKJIa BHU3Y. lIpn morpyxeHun 3Toro
3JIEKTPO/Ia B PACTBOP B pe3yiibTaTe 0OMEHa HOHBI JIUTHSI B TOBEPXHOCTHOM
CJIOE CTEKJIa 3aMEIIaloTCsl HOHAMU BOJOpoja. TpyOka BHYTpPH 3aroHEHa
PacTBOPOM U COAEPIKUT BHYTPEHHUMN DIIEKTPO/I.

B kadecTBe aneKTposia CpaBHEHHS B MPHUPOAE Yallle HCHOJIBb3YIOT
XJIOpcepeOpsIHBIIA AIIEKTPO/I, TOTEHIMAT KOTOPOTo MOCTOSTHEH U HE 3aBUCHT
ot pH pactBopa. B HeM HaCHIIIEHHBIH PacTBOP XJIOPUCTOTO KA MEJ-
JIEHHO BBITEKAET 10 TPYOKE B aHAIM3UPYEMBIH PacTBOp, HE JOITycKas Mpo-
HUKHOBEHUSI MOHOB W3 aHAJM3MPYEMOI'0 PacTBOpa B CHUCTEMY DIIEKTPOJIa
CpaBHEHHSI.

[lorenumomerpudeckuii Mmero onpeaeieHuss pH ocHoBaH Ha H3Me-
pennu dnekTpoaBkymen cuiabl (3/]C), Bo3HHKAIOMEH TP OITyCKaHUU B
MMOYBCHHYIO CYCIICH31IO, B BOOAHYIO WJIN COJIEBYIO BBITAXKKY ABYX D3JICKTPO-
J0B. Mexy 3JeKTPOJOM CPaBHEHUS U M3MEPHUTENIBHBIM 3JEKTPOIOM BO3-
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HHUKaeT Pa3HOCTh MOTEHLUAIOB, KOTOPYIO MOXXHO H3MepuTsh. [lo ee Benu-
YHHE MOKHO paccUuThIBaTh BennunHy pH ananusupyemoro pactsopa. Eciu
npubop rpagyupoBaH B MHJUIMBOJBTAX U B eauHunax pH, To HeoOxomm-
MocCTh pacyera ornanaet. [IpeobpasoBatens pH-merpuueckuii «Craryc-2»
udpeHHo mpeodpazyet BxoxaHou curHan B D/]C u pH, koTopsie oToOpaxa-
F0TCSI Ha U(PPOBOM HHIUKATOPE TpHOOpa.

Hean padoThi: H3y4UTh U ONIPEACINUTD BUJIBI KHCIIOTHOCTH (AKTyalb-
HYI0 1 0OMEHHYIO) y Pa3IMYHBIX THIIOB ITOYB, TPHOOPECTH HABBIKK PaOOTHI
C U3MEPUTENbHBIMU IPHOOPaMH.

Marepuansl u o6opyaoBanue: pH-mMeTp, MOYBEHHbIE CHTA C JHa-
MeTpoM stueek 1 MM, daphopoBbie YalIKH ¢ TIECTUKAMHU, KOJIObI 00beMOM
100 M1, MepHBIE CTaKaHYUKH, PUIFTPOBATBHAS OyMara, 0OpasIipl TOYB.

PeakTuBbl: quctrwiunpoBanHas Boja, 0,1 H pacteop HCI, HackIieH-
ueiit pactBop KCI, 1 1 pactBop KCl, 6ydepHnsie pactBopsl Ha pH-MeTp.

O0beKkT Hcc/Ie0BAHUS: PA3IUUHbBIC TUIBI [IOYB (YEPHO3EM, Iep-
HOBO-TIOJI30JIMCTAs], TEMHO-CEpas JeCHas1, TOp(J, COIOHEI).

Xon padorsl. [l onpenenenust pH mouBeHHOr0 00pasia HEOOXO-
JUMO BBINIOJHUTH CIIEAYIOIIME 3Tamlbl: HOATOTOBUTH BJIEKTPOIBI I pa-
00TBI, MOATOTOBUTH MPUOOP TSI U3MEPEHUS, IOATOTOBUTH IOUYBEHHBIE BbI-
TSDKKH 7151 aHanmu3a. [Ipu moAroToBKe AMEKTPOIOB X HEOOXOAUMO BBIMO-
yuth B 0,1 H pacrBope HCI B Teuenue 5—7 cyToK /10 YCTaHOBIICHHS MTOCTO-
SIHHOTO TOTEHIMAaa aCHMMETPHU. DJIEKTPOJ] CPABHEHHUS 3aII0JIHUTD HACHI-
nieHHbIM pacTBopoM KCI 1 1aTh OTCTOATHCS B TEUSHHE CYTOK.

s moAroToBKYM MprOOpa K padoTe cieayeT MPOBEPUTH €T0 UCTIPAB-
HocThb. llocne ero BKIIOUEHHWS M TOAKIIOYEHHUS 3JIEKTPOAOB HPOBECTH
HACTPOHKY npubopa no OydepHbIM pacTBOpPaM U yCTAaHOBUTH TEMIIEparyp-
HYIO0 KOMIIEHCAIIHIO.

W3BecTHO, 4TO TIpW yCTaHOBJICHWU PH B BBITSDKKE M3 MHUHEPAJIBHHBIX
TOPHU30HTOB, IPUHATO COOTHOILIEHHUE ouBa/Boaa (nim pacteop 1 H KCI) 1:5;
NpY U3y4eHUHU TOP(MSHBIX TOYB U JIECHBIX MOACTWIOK — 1:25. TTosTomy asst
NPUTOTOBJICHUS TIOYBEHHON BBITSXKKU HEOOXOJMMO B3BECHTh Ha BEcax JBE
HaBecKy Maccol 1o 10 T BO3yIIHO-CYXOH MOYBBI, TPOCEIHHON Yepe3 CUTO
¢ auaMeTpoM otBepcTuil 1 MM. HaBecku mouBbI IOMECTUTH B KOHUYECKHUE
KoJIObI 00beMoM 100 Mt 1 10OaBUTH B 0JIHY KOJIOY 50 MJ TUCTHILTUPOBAH-
HOH BOJbI (BO/HAS BBITSDKKA MOYBHI), a B APYryto — 50 MIT pacTBOpa XJIOpH-
cToro kauusi (cosieBasi BBITSDKKA). BomHas BBITSDKKA MOYBBI CITY>KUT JUIS
OTIpeJIeJICHNsI aKTyallbHON KUCIIOTHOCTH TIOYBEI, a colieBasi BhITsDKKA ¢ KCl
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— Ams onpezAeneHnss oOMeHHONW kucinoTHocTu. Kaxkmyro konby co cMmechio
3aKpBITh IPOOKOH 1 B30ONTATh B TeUEeHHE 5 MUHYT. B momydeHHON cycrieH-
3un onpeaenuTsh pH nmousenHoro pactBopa Ha pH-metpe. s aTtoro mou-
BEHHYIO BBITSKKY MEPENUTh B CTAKAHYHUK I aHAJIM3UPYEMOT0 pacTBopa U
aKKypaTHO IOIPY3UTh TyZAa 3JIEKTPObI Ha rIyOuHy He MeHee 3 cM. Ilepen
MIOTPYXKEHUEM U TI0CIIE HETO AIIEKTPOBI XOPOIIO MPOMBITh AUCTUILINPOBAH-
HOW BOJOW M MPOCYMIUTH (QUIBTPOBaJIbHON Oymaroi. M3mepenus: mpoBo-
JIUTH TIPA OTKPBITOM OTBEPCTUH DIIEKTPOJA CPaBHEHUS, IIOCIIE YEro €ro 3a-
KPBITh BO N30€KaHNEe UCIIApEHHs PaCTBOPA XJIOPUCTOTO Kajius B HepaboueM
pexuMe.

[purortoBeTe Boanyto u coneByto (KCl) BBITSHKKH pa3muuHBIX TUIIOB
[0YB, IpOBeAUTE N3MepeHus Bennuunbl pH Ha npubope. [loxydennslie pe-
3yNIbTAThl 3aNHIINTE B Tabnuily 1. PamkupyiiTe M CpaBHHUTE THIIBI TIOYB T10
KHCIIOTHOCTH.

Tabnuna 1 - KucnorHocTs nous

Axtus- ||O6MeH-
I'enetu- ||['my6una
N Macca ||O0bem ||OOBeM ||Hast Has KHUC-
Tunm  |[ueckmii ||B3sATHA Panr
noussl, ||[H20, ||[KCl, KHCJIOT- ||TOT-
TIOYBHI |[TOpH- oOpa3a, ITOYBBI
SOHT oM T MII MII HOCTB, ||HOCTB,
pH pHKC1

3aganue 2. OCBOUTH NPUHIUIBI CIIEKTPOCKONNYECKUX METO/I0B

HUCCIICAOBAaHUs IIOYBBI.
KonTtpoabHbie Bonpocsl

1. JlocTomHCTBa M HENOCTATKH MOTEHIIMOMETPHUUECKUX METO-
JIOB UCCJIEI0OBAHUSI.

2. Amnmapatypa [Ji HOTEHIIMOMETPHUECKOTO aHAIU3a.

3. OcobeHHOCTH (OTOMETPUISCKOTO METO/1a aHATH3A.

4. Hcnonp3oBaHuE pe3ylbTaTOB aHAIM3a MOYB C IOMOIIBIO
(doTornexkTpokosopuMeTpoB U pH-MeTpoB.

5. B uyem 3axirouaercs paznuuus MEXIy (POTOIIEKTPOKOIIO-
pPUMETpaMHU U CIIEKTPO(HOTOMETPAMH.

6. Ha uewm ocHOBaH criekTpooTOMETpUUECKUN aHATIH3?

7. TlpuGopsl, mpuMeHseMbIe B CIIEKTPOMETPUU M UX COCTaB-
HbIE YaCTH.

8. [puHIMTIBI pabOTHI Ha CIIEKTPOPOTOMETPE.
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TEMA 4. BuoxuMu4ecKue MeTOALI HCCJIeI0BAHNA
pacreHuii (ceMuHap)

Heab 3anaTus. M3yuenue KiaccuuecKux OMOXUMUYECKUX Me-
TOJOB.

K knaccudeckuM OMOXMMHUYECKHM METOJAM OTHOCAT OIpeesiCHHE
aKTHBHOCTH (pepMeHTOB. DEepMEHTHI — 3TO OMOJIOTHYECKHE KaTaln3aTophbl,
oOpasyromuecs B KJIETKe | siBisitomyecs 6enxkamu. OHU HE TOJIBKO CHUHTeE-
3UPYIOTCS B KJIETKE, HO M ITOCTOSHHO Pa3pyIIAIOTCs, CIEAOBATENILHO, OHU
JOJDKHBL 00pa30BBIBATHCS BHOBB. B JI000M KIIETKE CONEPKHUTCS THICSYN
thepmenTtoB. Kaxxaprit oprann3m uMeeT cBOi Habop hepMEHTOB, 3aBUCSIITHIA
OT €ro HaclIeICTBEHHOCTH.

Bce depmenTs nmemsitcs Ha nBa Kiacca — ()EPMEHTHI, COCTOSIIHE
TOJIBKO 13 OenKa (0JHOKOMIIOHEHTHBIE, IPOCTHIE), U JEPMEHTBI, COCTOSIIIHNE
u3 Oenka 1 HeOeMKOBOH YacTH (IBYXKOMIIOHEHTHBIE (CIIOXKHBIE).

Baxxnoe cBOHCTBO (pepMEHTOB — UX CHEHUPUIHOCTH: OOBIYHO
(depMeHT KaTaau3upyeT OJIHY KaKyl-HHOYIb PEaKIHIO WU OJUH THII
peakuuu.

depMeHTHl KaTaTUu3Uupy0 pa3HOOOpa3HblE PEAKLUU B PAaCTEHUU.
[To xapakTepy AeHCTBHS UX AEIAT HA MIECTh KJIACCOB:

- OKCHUJIOPEAYKTa3bl — KATATU3UPYIOT OKHCIUTEIbHO-BOCCTAHOBH-
TebHBIE PEAKIIUU; UTPAIOT OOJIBIITYIO POJIh B IBIXaHWHU U (DOTOCHUHTESE;

- TpaHdepasbl — NepeHocAT (QYHKINOHAIbHBIE TPYIIBI ATOMOB OT
OJIHUX COEIMHEHUH K IpYTHM;

- THUJPOJIA3bl — KaTAJIM3UPYIOT PACLICIIICHUE PA3JIMYHBIX, CIOXK-
HBIX OPraHUYECKHX COEAMHEHUH C y4yaCTHEM BOJbI, @ MHOI/Ia M CHHTE3
BELIECTB;

- JIAa3bl — KaTAIU3UPYIOT OTIIEIUICHUE WM IPUCOCIUHEHHE Ka-
KUX-THOO TPYI OT cyOCTpaToB 0€3 y4acTHs BOJIBI,

- U30Mepa3bl — KaTATU3UPYIOT U30MEPU3ALIUIO;

- IWra3bl — KaTaJU3UPYIOT COENTUHEHUE IBYX MOJIEKYJ, CBSI3aHHOE
pacuierienneM nupogochatHoit cBsiz B AT® nnu B Apyrux HyKJeo-
sunrpudocarax.

OntrmansHON TeMmepaTrypor Juist OOJNBIIMHCTBA (PEPMEHTOB SIBIISI-
ercst 25-30°C. [1pu GoJiee BEICOKHX TEMIIEPATYPAX PEAKIIUU YCKOPSIIOTCS, HO
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HapyIIaeTcsi UX COrJIaCOBAaHHOCTH B KJIETKE, HEOOXOAMMAs TSl ONpeaesIcH-
HOM HampaBieHHOCTH oOMeHa BemecTB. IIpu Temmeparype Bbime 55°C
MPOMCXOUT JACHATYpalus OCIKOB U MMOJIHAS MHAKTUBALUS (PePMEHTOB.

Cunte3 GpepMEeHTOB TeHEeTUYECKH MPEIOTIPEIeNIeH U OCYIIECTBIIS-
€TCs IIPU y4acTUN HYKJIIEMHOBBIX KHUCJIOT. DEpMEHTBI COXPAHSAIOT CBOIO
AKTHBHOCTb U IIPU BBIACIICHUU UX U3 KJIETKU. B KieTke pacTeHuii akTuB-
HOCTh U CHEUU(PUIHOCTH (PEPMEHTOB MOTYT OTIMYATHCS OT JACHCTBHSA
BHE KJIETKH. AKTUBHOCTH ()€PMEHTOB OIPEIEIAIOT (POTOMETPHUUECKH U C
MTOMOIIIBIO AJIeKTpodopesa.

CopepxaHue caxapoB B PaCTEHUM ONPENEIIAIOT MOJIpUMETpUYe-
CKUM MeTOoAO0M. OCHOBO HOJSPUMETPUYECKOIO METOAA UCCIEAOBAHUM SIB-
JSieTCsl CBOMCTBO ONTHYECKH AKTUBHBIX BEILIECTB U3MEHSThH YIOJl BPaLCHUS
IUIOCKOCTH IOJISIPU3aLUK CBETa. JTO CBOWCTBO OO0YCIOBIECHO HAINYKEM B
MOJIEKYyJI€ aCHMMETPUYHOIO aToMa yIJIepoja WM APYTruxX (yHKIHUOHAIIb-
HBIX TPyMI, 00yCIOBIMBAIOLINX MPOCTPAHCTBEHHYI0 aCHUMMETPHIO MOJIE-
KyJI. BOJBIIMHCTBO yriieBo10B, aHTUOMOTHKY, aJIKaTIOU b, 3PUPHBIE Macia
1 HEKOTOPBIC APYTrU€ COCAUHCHUA ONITUIYCCKHA aKTUBHBI.

DNeKTpOMarHuTHOE HM3ITydeHHe (CBET) MpeAcTaBiseT coboil Oecko-
HEYHBIA TIOTOK (POTOHOB € XaOTUYHOW OpUEHTAIMEH UX B TUIOCKOCTH KOJIe-
Oanus. Takol MOTOK CBETA HAa3bIBACTCS HEMOISIPU30BAHHBIM.

[Tpu mporyckanuu ero 4epe3 M30TPOIHBIE (ONTHYECKH HEAKTHB-
HBIE) BEIIECTBA Pa3HOHAIIPABIEHHOCTh KOJI€OaHUI BOJIH OCTAeTCs mepe-
MeHHOU. OHAaKO CYHIECTBYIOT HEKOTOpbIE BEUIECTBA, KOTOPhIE OPUEH-
TUPYIOT TUIOCKOCTh KOJIEOaHHS, MPOXOSIIETO yepe3 Hero cBeTa. K Hum
OTHOCATCSI MCJIAHJICKHI IITIaT, TYPMaJIMH, NOJIAPOUAHBIE INIEHKH U Y-
rue aHu3oTpomnHbie Tena. [Ipyu npoxoxkaeHnn CBETOBOTO U3JIyYeHUs ye-
pe3 aHU30TPOIIHBIE TeJIa (MOJIIPU3ATOPBI) OHO pa3AesseTcs Ha JIBE NOJIs-
PU30BaHHbBIE, HO B3aUMHO-TIEPIICHINKYIISIPHBIE COCTABIISIIOLIME.

Pa3paboran nenblil psa ycTpoHCTB, MO3BOJIAIOMIUX HOTYYUTh HO-
JISIPU30BAHHBIN CBET B OJ{HOM TuTOoCKOCTH (pu3ma Hukomns u np.). Takue
YCTPOMCTBA HA3BIBAKOTCS NOJIAPU3ATOPAMH.

[TonspuMmeTpryecKknii METO aHAJIA3a OCHOBAH HA KOJIMYECTBEH-
HBIX 3aBUCUMOCTSIX MEXKIY KOHLEHTpalueil ONTUYECKH aKTUBHBIX BeE-
LIECTB B PACTBOPAX M HAIPABIEHUEM (MJIH YIIIOM) BpALEHHSI OJIIPU30-
BaHHOTO cBeTa. [Ipu paGore mojsipuMeTpa CBET OT UCTOYHUKA M3ITyde-
HUS IPOXOAMT Yepe3 nossgpusaTop (Harnpumep, npusmy Huxons), mocie
YEro OH CTAHOBUTCSI IMHEWHO MOJISPU30BAHHBIM.
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Ecnu Ha myTH Takoro cBeTa MOCTaBUTh BTOPOU MOJISIPU3ATOP, KO-
TOPBII HA3bIBAETCS AHAIU3ATOPOM, ITIOBEPHYTHIN OTHOCUTEJILHO IIEPBOTO
Ha 90°, To cBeT uepe3 Hero He npoiaeT. [lomecTHB MeX Ty MOISIPU3aTO-
POM U aHAIU3aTOPOM ONTUYECKU aKTUBHOE BELIECTBO, HAIIPUMED, pac-
TBOP caxapa, MO>KHO 3apETUCTPUPOBATH IPOX0XKIECHUE CBETA Yepe3 aHa-
au3aTop. s Toro, 4ToObl ITOT JIyd CBETa MOracUTh, aHAIU3AaTOpP IOBOpa-
YMBAIOT Ha JOMNOIHUTEIbHBIN yIol — YroJl BpaleHus! INI0OCKOCTH MOJIspu3a-
[IUM ONTHYECKH aKTUBHBIM BEIIECTBOM. JTOT yroJl BO3PACTAET C yBeIUYe-
HHMEM ONTHUYECKOro MyTH JIy4ya B BELIECTBE M KOHLEHTPALIUU ONTUYECKH aK-
THBHOT'O KOMITOHEHTA. BennunHy onTndeckoii akTHBHOCTH H3MEPSIOT B rpa-
Jlycax Ha IeLMMETp MyTH B aKTUBHOM cpejie (HarmpumMep, TPOCTHUKOBBIH ca-
xap (C12H220 11) — yaensnoe Bpamenue 20° — + 66,5°).

B arpoXuMU4ecKOU NPaKTUKE IPUMEHSIOT KaK Pa3jIu4HbIE I1OJIS.

[TonstpumeTps! MpocThiX TUNOB (caxapumeTp CVY-3, nmonsipumerp-
rimoko3zumerp I1I" u ap.), Tak u aBTOMaTHYECKHE MOJIIPUMETPbI YHUBEP-
CaJIbHOTO THUIAa Ha3HaueHus. llomspumerpudeckuil aHanu3 IIUPOKO HC-
HOJIB3YeTCsl AT OIpe/eNIeHUsl COoJep KaHus caxapa. MeToa 3KOHOMMYEH,
OTJIIMYAETCSl IPOCTOTOM BBHIMOJIHEHHS, OBICTPOTON W BBICOKOH TOYHOCTBIO.
OH umMeeT O0IIbIIIOE 3HAYECHHE JUTS TEOPETUIECKHUX UCCIEOBaHUH, T.K. 1103~
BOJIACT NOJYYUTH MPEACTABICHUE O XUMHUYECKOM CTPOCHUH U IMPOCTPaAH-
CTBEHHOW KOHQUTypaluy OpraHuvecKuX COCTUHEHUH, 0 MEXaHH3ME peak-
UM, TPOYKTHI KOTOPBIX HMEIOT aCHMMETPHUYECKHUIT aTOM yTIiepo/a.

3aganue 1. Vcnonb3ys peKOMEHAYeMYIO JIMTEpaTypy, U3y4UThb
METO/bI OTIPEICIICHHSI aKTHBHOCTH (pepMEHTOB (KaTanasbl, HepoKcHasa,
NOoJI1(EHOTOKCHIA3bI).

3aganue 2. Mcnons3ys peKOMEHAYEMYIO JIMTEPATypy, U3Y4HUThb
METOJIMKY OIIPEJEJICHUS CaXapoB MOJIIPUMETPUUYECKHM METOIOM.

KoHTpoabHbIE BONPOCHI

1. B uém 3akio4aercss CyUIHOCTb MOJISIPUMETPUUYECKOTO Me-
TOJa aHann3a’?

2. Kakue BelecTBa onpenessiioT Ha MOJIIpUMeTpax ?

3. INopsmok paboTHI MONAPUMETPA M UCTIOTH30BAHUE PE3YIIbTA-
TOB aHAJIU3A.

4. Kak onpenensioT akTUBHOCTb KaTajla3bl B paCTCHUSX?

5. MeTtozs! onpesenieHus: NepoKCUIa3bl U MO (EHOTOKCH-

Za3bl.
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TEMA 5. MeToabl AUATHOCTUKH BPEIHOI0 BJIMSHUS
COPHBIX pacTeHUu M

Heas 3anaTus. M3yyeHne MeTo10B yueTa 3aCOPEHHOCTH I10-
JIEW U MOYBBI.

K copHBIM pacTeHUsIM, UM COPHSIKAM, OTHOCSATCS PACTEHHS, TIPOH3-
pacTaromiye cpey CeIbCKOX03IHCTBEHHBIX KYJIbTYp U Ha 00pabaThIBaeMbIX
3eMJISIX, HE 3aHSATHIX TOCEBAMH, a TAKXKe Ha OPOCOBBIX Y4aCcTKaX M 000UHHAX
nopor. B rpymnmy COpHSKOB BXOIAT TakKe SIIOBUTHIE, BPEAHBIE, HECHE100-
HBIE PACTEHHS, IPONU3PACTAIOIINE HAa €CTECTBEHHBIX JyraX M MacTOMIIAX U
yXYIIIAIONIAE TOCTOMHCTBO TPABOCTOSI.

COpHSKY IPUYHHSIOT OONBIION Bpe[| CeIbCKOMY X03sHcTBY. OHU Hc-
CYIIAIOT M OOEMHSIOT MOYBY, OTHAMAS Yy KyJbTYPHBIX PACTCHUH BIary u
TIHIILY, 3arJTyIIal0T HOCEBHI, 3aTPYIHAIOT YOOPKY YpOsKasi, yBETHYHBAIOT I10-
Tepu npu yoopke. CeMeHa COPHSIKOB, IOIaIasi B 36pHO MPH YOOPKE, BBI3bI-
BalOT €0 CAMOCOTPEBAHUE U TIOPYUY.

Ha copHskax )HBYT ¥ pa3MHOXKAIOTCSI MHOTHE BH/IbI BPETHBIX Hace-
KOMBIX M BO30ymuTeeit 60ie3Hel pacTeHUH, KOTOPBIE 3aTeM MEePEeXOIsAT Ha
KYJIbTYpHbIC pacTeHHs. MHOTHE COPHSKH CIOCOOCTBYIOT COXPAaHEHUIO U
pacmpoCTpaHEeHUIO BUPYCHBIX OOJIE3HEH, MepearoliXxcsl CelbCKOXO03sii-
CTBEHHBIM KyJIbTypaM. HekoTopble COpHBIE pacTeHHUs BBI3BIBAIOT MacCOBEIC
aJuIeprudeckue 3a00JIeBaHus YeIOBEKa.

Oco0eHHO OTacHbI COPHSIKH HHO3EMHOTO MTPOUCXO0XKAeHUs. B cBs-
34 C UHTEHCUBHBIM Pa3BUTHEM MEKIYHAPOIAHBIX CBA3EH U TOPrOBIM OHU
CTaJIi OBICTPO PACCENATHCA MO Pa3HbIM CTPaHaM MUpPA, HECMOTPS Ha Ka-
PaHTHHHBIE OIPAaHUYEHUS.

Wznasna venosek 6oporcs ¢ copHsikamu. Hanbomnee pacnpoctpaneH-
HBII MeTOJT OOPHOBI C HUMHU — arpOTEXHUYECKUH, 3aKITF0UAIOIIUiCs QU3u-
YECKOM HUCTPEOJIEHUU COPHBIX PAaCTEHUM MyTeM MPOMNOJKH, KyJIbTHBA-
11U, OOPOHOBAHUS TIOYBHI.

OnHako WHTEHCH(UKAIMS CEIbCKOXO03SHCTBEHHOTO TPOU3BOJICTBA
TpeOyeT OoJiee COBEPUICHHBIX U OBICTPOICHCTBYIOIIUX TIPUEMOB HCKOPEHE-
HUS COPHSIKOB. B HacTosmiee BpeMs IIMPOKO MPUMEHSIOT XUMUYECKUI Me-
TOJI, CO3aH IUPOKH HAOOp repOUIUI0B.
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Tem He MeHee, MeXaHUYECKHe ¥ XMMUUECKHE CPE/ICTBA HEe BCer/ia A¢-
(hekTHBHBI WK peHTaOETHHBI B 0OpHOE C COPHSIKAMH, a B HEKOTOPBIX CITy-
Yasx OHU BOOOIIE HE MOTYT OBITh HCIIOJIb30BaHbI (Hanpumep, 6opboe ¢ BoA-
HBIMU COpPHSIKaMHU, Ha MacTOMIAX, B TApKaX U JIECHBIX HACAXKICHUSAX ).

Brniono6ubIx cutyanusax 3 QeKTUBHBIM MOKET OKa3aThCsi OMOJIO0-
rudeckuid Mmetol. CyTh €ro 3aKJIF0YaeTcsl B UCIOJb30BaHUU €CTECTBEH-
HBIX BParoB COPHBIX PACTCHUN: KUBOTHBIX-(UTO(AroB 1 BO30OyIUTEICH
601e3HEH.

IIpu pa3zpaboTke ¥ IPOBEIESHUH MEPONIPUATHH 1O OOphOE ¢ COpHSI-
KaMH HEOOXOIMM CHCTEMAaTHYECKHI yYeT UX B TOCEBAX BCEX CEIbCKOX035IH-
CTBEHHBIX KYJIBTYpP. B 3aBUCUMOCTH OT MOCTaBICHHBIX MPOrpaMMoOi 1enen
1 YPOBH OTBETCTBCHHOCTU I/ICCJ'IGI[OBEIHI/Iﬁ HCIOJB3YIOT KOJIMYCCTBCHHBIC 1
rJ1a30MepHbIE METOIBI yUeTa.

J14 OLleHKM 3aCOPEHHOCTH MCTIONIB3YIOT ITOKA3aTean O0MIns (dHC-
JIEHHOCTh, Macca, MPOEKTUBHOE MOKPHITHE, 00BEM), a TaKkKe BCTpeyae-
MOCTb U SIPYCHOCTb COPHSIKOB B IIOCEBaX.

KonnuecTBeHHBIE METO/IBI OCHOBAHBI HA YU€TE COPHBIX PAaCTCHUM
C IIOMOIIBIO PA3JIMYHBIX UHCTPYMEHTOB. I10 cBOEMy MCHOJHEHHIO OHU
TPYAOEMKH U UCIOJIb3YIOTCS B OCHOBHOM B HAyYHO-HCCIIEI0BATENbCKOMN
pabore.

B nmpou3BOACTBEHHBIX YCIOBHSIX YYET 3aCOPEHHOCTH TMOJIEH U
JPYTUX CEJIbCKOXO3SIMCTBEHHBIX YTOAMNA MPOBOISAT C MOMOIIBIO TJ1a30-
MepHBIX MeToAoB. OOcienoBaHNe TMOCEBOB HA 3aCOPEHHOCTH BBIMOJ-
HSIOT MyTEM Y4€Ta COPHSAKOB B MECTaX OCTAHOBKH I10 MapLIpyTy BIOJb
win 1o auaroHany nosist. Ilo pesynpratam oOcienoBaHU COCTaBIAIOT
KapTy 3aCOPEHHOCTH MOJIEH U CIIUCOK BUAOBOIO COCTaBa COPHBIX pacTe-
HUI, KOTOpBIE CITy’KaT OCHOBaHHMEM sl U epeHIIMpOBAaHHOTO MO-
X07Ia K pa3paboTKe CUCTEMbI MEPOTNPUATHI IO OOpHOE C COPHAKAMHU.

3amanue 1. Vcnone3ys peKOMEHIYyEeMYIO JTUTEpaTypy, H3y9UTh 0CO-
OCHHOCTH KOJIMYECTBEHHOTO M Ka4eCTBEHHOTO y4eTa 3aCOPEHHOCTH Ioce-
BOB. YKa3aTh KaKoe CHapsDKeHHE M 000pyI0BaHHE HEOOXO0ANMO HCIIOIb30-
BaTh TP ATOM. Pe3ynbTaThl peACTaBUTh B BUE TaOIUIIbI 1.

Tabnuna 1 - Onpenenenre 3aCOPEHHOCTH TTOCEBOB

croco0 o0cIeI0BaHMS YYETHBIX TUIOMIAI0K %, Oamn

[Tokazatens, MeTon yuerta, | [Inomans noss, KOIUUYECTBO IlIxane! OLicHKH,
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3ananue 2. MeToabl yueTa 3aCOPEHHOCTH MOCEBOB

[Ipu pa3paboTke U MpoBeIEHUN MEPOIIPUITUI 10 OOpbOE ¢ COpHSI-
KaMH HEOOXOAMM CHCTEMaTHUECKH YUeT X B [TOCEBAaX BCEX CEIBCKOXO-
3IUCTBEHHBIX KYJIbTYp. [{J1s1 OIIEHKHU 3aCOPEHHOCTH UCTIOJIB3YIOT MOKa3a-
Tenu oOmHsl (YUCIIEHHOCTh, Macca, 00beM, IPOSKTHBHOE TIOKPHITHE), a
TaK)Ke BCTPEYaeMOCTh U SIPYCHOCTh COPHSIKOB B MoceBax. B 3aBucumo-
CTH OT IOCTaBJICHHBIX MPOTPaMMOH IIeJie U YpOBHS OTBETCTBEHHOCTHU
WCCIICIOBAaHUN HCIIONB3YIOT KOJWYECTBEHHBIE WIM TJa30MEpHBIE Me-
TOJIBL.

KonnvecTBeHHble, WM HHCTPYMEHTAIbHBIE METO/Ibl OCHOBAHBI Ha
y4eTe COPHBIX pPACTEeHHH C MOMOIIBI0 PA3JIUYHBIX HHCTPYMEHTOB
(paMKwH, BeCbl, MEpHBIE JIMHEHKH, 3TalOHBI U T.11.). [lo cBOeMy ucmonHe-
HUIO OHHM TPYIOEMKHU U UCTOIB3YIOTCS TJIABHBIM 00pa30M B HAYYHO-HC-
ClIeZIOBaTeNIbCKON paboTe.

UucnenHocts 1 Macca. [lTot Yy m ca1e HH O C T b 10 (OTACIBHBIX
BUJIOB, X TPYIII, BCEX COPHIKOB MM BCEX PACTEHUM arpo(puTOLEeHO03a)
MOHUMAIOT YHCIIO 0cobOel (cTebueit) pacTeHni, IpUXoAsIIeecs Ha eu-
Huny iomaau (1m2).

YucneHHOCTh (A) pacCYUTHIBAIOT IO (hopMyIe:

A= d = f’f
ns 5

I7Ie a — YUCIIO0 BCTPEYECHHBIX ocoOei (crebsei) pacTeHuit; n —
YHUCIIO YYETHBIX, HJIM MPOOHBIX TUIOIIAI0K; S — BETMYMHA YIE€THOM TIIO-
miaaky, B M2; S — o011as ydeTHas miomaib, B M2.

UKCIeHHOCTh COPHSKOB OMPENEISIFOT HEMOCPEACTBEHHBIM TTO/I-
C4eTOM HX cTeOJeil Ha MPOOHBIX IUIOMAAKAX, BEIICISEMBIX C IIOMOIIBIO
paMKu u3BecTHOTO pa3mepa. Haubonee ynoOHBI paMKH MPSMOYTOJIbHON
(hOpMBI TIPU OTHOIIEHUH MUPHHBI K aiuHe oT 1:1 1o 1:3. Ha kynbTypax
CIUIOLITHOTO TMOCeBa (3€pPHOBBIE, JICH, TPaBbl) MPUMEHSIOT KBaIPaTHYIO
pamKy, pacroiarasi €e Tak, YToObl OJJUH U3 PSAJKOB [IOCEBa COBMAJI C €€
Oonbllel [uaroHaiplo. B mponamHeiX KyJabTypax yAoOHEe HCIOIb30-
BaTh MPSMOYTOJIbHbIE PaMKH. [Ipu MIMPOKOPSAIHOM MOCEBE IMIMPUHA
pamMKu TOJKHA OBITh KpaTHAa PACCTOSTHUIO MEKIY COCETHUMH PSAKaMH,
a JUTMHA TIPOM3BOJIbHAA. [Ipy rHE3JT0BOM TMOCeBe MUPHHA PaMKH JIOJKHA
OBITh KpaTHa MIMPUHE MEXAYPSIWH, a e JJMHA KpaTHa PacCTOSHUIO
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MEXy THe3/1aMHt B psiike. MUHUMAIBHBIN pazMep MpOoOHOH TUIOIIa KK
JUISL y4eTa MaJIoJeTHUX COPHSKOB B OOJBIIMHCTBE CIy4aeB HE JOJDKEH
ObITh MeHee 0,25 M2, a MHOTOJIETHUX — HE McHee 3 M2.

ITpy oHOKpaTHOM ydeTe COPHSAKOB IIPOOHBIE IUIOIIAIKU HaKJIa-
JBIBAIOT B IIPOLIECCE BBIOIHEHUS paboThl. EciM Takux yueToB mpearno-
JaraeTcs IpOBECTH HECKOJIbKO, TO BBIAEISAIOT CTAllMOHAPHBIE IIJIOIIAKY,
KOTOPBIE 3aKPEIUIAIOT KOJIBIIIKAMH MU BEIIKaMH, a HA CXeMaTHYECKOM
IUIaHEe JETAl0T MX MPUBA3KY. UMCIEHHOCTh COPHIKOB OMPEIEISIOT IO
K)KIOMY BHITY WJIH I10 KaXI0H X03HCTBEHHO-OMOJIOTHYECKOM TpyIIE.

Maccy Bcex Ha3eMHBIX OpPTaHOB PAaCTEHUN BBIPAXKAaIOT B TpaMMax
Ha enuuuiy miomaan (1 M2). OHa XapaktepusyeTcs TpeMs BeJIUYH-
HaMM: MaccOH JKUBBIX pacTeHHUil (ChIpas Macca), UX aOCOIIOTHO-CYXOM
MacCOW U MacCOM pacTEHUil B BO3AYIIHO-CYXOM COCTOSIHMM, U3 KOTOPBIX
TIEpBbIE JIBE HANOOJIee BasKHBI.

Ornenka 00U COPHIKOB B MOCEBax 0ojiee MOJTHO JOCTUTAETCS
IpU OJHOBPEMEHHOM OIPEAEICHUU UX YMCIEHHOCTH U Macchl. B aTom
cllydae ¢ IUIOINAAKH, OTPAaHUYEHHON CTOPOHAMH PaMKH, COPHSIKU BBIOH-
paroT ¥ MOMEMIAIOT B MOJIMATHIICHOBBIN MaKeT, YTOOBI HE JOMYCTUTh HX
BBICBIXaHHSI.

B naGopaTtopun COpHSKH pa3doMparoT MO BHAAM WJIM ONpE/IeiIeH-
HBIM TPYIIaM, NOJCUYUTHIBAIOT, OTPE3AI0T 110 YPOBHIO KOPHEBOW MICHKU
COXPAHMBILHUECS KOPHU U B3BELINBAIOT.

Pe3ynbpTaThl 3aCOPEHHOCTH ITOCEBOB 3aIHMCHIBAIOT IO OIPE/IEIICH-
HOH (popmMe, KOTOpasi COAEPIKUT CBEICHUS HE TOJIBKO MO OTJCIIbHBIM BU-
JlaM U TPyIIIaM COPHSKOB, HO U IO BCEMY IIOJIIO B IieJIoM (TaluI. 2).

Ta6Jmua 2- BeagoMocTh UMCIEHHOCTH U MacCChl COPHBIX paCTeHI/Iﬁ
B ITIOCECBC

Howmep npoGHO#H miomaaku

Bun nnn CyMMa 110 BceM Cpennee
rpymmna 1 2 S TUTOIIAAKaM Ha 1 M2
COpHSI- o

KOB

HITYK Macca| OITYK MaccCa | MTYK [ Macca | ITyK Macca | ITyK Macca
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3ananue 2. J/IaTh KpaTKOE ONMUCAHUE yU€Ta COPHBIX PACTEHUN Me-
TOJIOM KapTHUPOBaHMUs. BBISIBUTH TOCTOMHCTBA M HEAOCTATKH METO/1a, TIO-
PSZIOK COCTABIICHUS CXEM B KOHTYpE KaXKA0T0 MOJIs.

KonTtpoJibHbIe Bonpockl

1. Kakoil Bpe HAaHOCAT COPHSIKU CEIbCKOMY XO035HUCTBY?

2.JlocToMHCTBa M HEJOCTATKU PA3IMUHBIX METOJOB y4€Ta COp-
HBIX PACTEHUM.

3. s yero HeoOXonuMa KapTa 3aCOPEHHOCTH TOJIeH U KaKk
€€ COCTaBJISIOT?

4. Cpoxu 1 criocoObl yyeTa COpHBIX pacTEHUI.

5. MeponpusiTuii 10 CHUKEHUIO 3aCOPEHHOCTH TOJIEH.
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TEMA 6. MeToabI HCCJIeA0BAHNA MOYBEHHON OHOTLI U
0MOJI0THYeCKO AKTHBHOCTH MOYB (CeMHUHAP)

Henanb 3ansTus. M3ydeHrne MeTo10B HCClieI0OBaHUS MUKPOOpra-
HU3MOB, HACEKOMBIX, JOXK/IEBbIX YEPBEW, HEMATO/], OIIPEAEIIEHNE JIbl-
XaHUS MMOYBBI, aKTUBHOCTH (DEPMEHTOB.

ITouBenHas 6MOTa — KOMIUIEKC pa3HOOOPA3HBIX ITOYBCHHBIX OPTaHU3-
MOB, pa3JIN4aromuxcs 1o 3KOJIOrH4C€CKUM (I)YHKHI/IHM U TaKCOHOMHUYECKOMY
oJ10KeHuI0. OHH SABISIIOTCS 003aTeNbHBIM KOMIIOHEHTOM TOYBEL. OCHOB-
Has WX 4acTb — MUKPOOPraHU3Mbl. JIOMUHHpYIOIIEe 3HAUCHUE MpPUHAJJIC-
JKUT PACTUTEITHHBIM MUKPOOpPraHn3MaM (OakTepuu, rprObl, BOIOPOCIH, aK-
TUHOMHUIIETH). JKMBOTHBIE OpraHN3MBbl TIPEICTABIICHBI TPOCTEHIIMMU (KTY-
TUKOBBIE, KOPHEHOKKH, HHPY30pHH), 8 TAKXKE YepBsIMU. JI0BOTEHO IIMPOKO
B ITOYBE PACIPOCTPAHEHBI MOJUTFOCKH U WICHUCTOHOTHE (TTAyKOOOpPAa3HBIE,
HacekoMble). KonyecTBO JKMBBIX OPraHU3MOB B 1 T XOPOIIO OKYJb-
TYPEHHOM MOUYBBI MOXKET JIOCTUIaTh HECKOJIbKHUX MUJUIMAP/IOB, a 00-
mras Macca ux — 10 1/ra.

[TouBeHHas OMOTa MPUHUMAET ydacTue B mpoleccax GopMupo-
BaHUS TIOYBEHHOTO IUIOJOPOAMS: B MUHEPAIU3ALUU OPraHUYECKOro
BEIIECTBA, BOBJICYEHUH XUMHUYECKHX 3JIEMEHTOB MHUHEPAJIOB JIUTO-
chepsl 1 KPyroBOpoT, OMosIornueckoi ¢pukcanuu azota. [louBeHHbIe
OpraHU3MbI Pa3pylIalOT OTMEPILINE OCTATKH PACTEHUN U KUBOTHBIX,
MOCTYMamue B nouBy. OHa 4aCTh OPraHMYECKOr0 BEIIeCTBAa MUHE-
panusyercst MOJHOCTbIO, a Ipyrasi — MepexoauT B GOopMy I'yMYCOBBIX
BEII[ECTB KUBBIX TEJI TOUBEHHBIX OpraHu3MoB. HekoTopsie MUKPOOD-
raHu3Mbl (KI1yOE€HBKOBBIE U CBOOOJHOKUBYIME OAKTEPHM) YCBaU-
BalOT a30T aTMocdepsl U oboramarmT UM mo4By. [louBeHHbIE opra-
HU3MBI (0COOEHHO (payHa) CIOCOOCTBYIOT MEPEMEIICHHIO BELIECTB I10
npo(UITIO MOYBHI, THIATEILHOMY MEPEMEIINBAHNIO OPTaHUYECKON U
MHUHEPAIBHOM YacTel II0YBBI, CO3JAaHUIO IMPOYHOM KOMKOBATOM
CTpyKTypbl. Kpome Toro, oHM BBIIEISIIOT B IIPOLIECCE JKU3HEIEATENb-
HOCTH pa3iIuy4Hble GU3NOIOTMYECKH aKTUBHBIE COEIMHEHUS, YUaCTBY-
IOIIKE B TPaHCPOPMAIMK OJHUX MUTATEIHHBIX BEIIECTB B TOJIBIK-
HYI0 GOopMy H, HA00OPOT, APYTUX — B HEAOCTYIIHYIO I PACTCHHMA
dopmy.
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B oO6pabaTtpsiBaeMoii 1ouBe (PYHKIMHU TMOYBEHHBIX OPTraHU3MOB
CBOAATCS K IMOANCP)KAHUIO ONTUMAIbHOIO IHUTATEIBHOIO PEXUMA,
YTO BBIPAXKAETCS B YACTUYHOM 3aKPEIUICHMH MHHEPAJIbHBIX yHao0pe-
HUH C MOCTENYIOIUM OCBOOOXKIEHHEM 10 MEPE POCTa U Pa3BUTHUS
pacTeHuil, OCTPYKTYpUPOBAHUU MOYBbI, YCTPAHEHUHU HEOJIaronpusT-
HBIX DKOJIOTHYECKUX YCJIOBUH B nouBe. llogaepxanue 3K0I0ru4ecku
OIaronpusTHBIX YCIOBUH B MOYBE OCYLIECTBIISIETCS Oyarogapsi HaJIMYHIO
TECHBIX CBSI3eH MEXIy MOYBEHHBIMU OPTaHU3MaMHM, KOTOPbIE HAXOIATCS B
COCTOSIHUM HETIPEPHIBHO U3MEHSIOLIErocsi paBHOBecHs. OIHU IPYIIIbI MUK-
POOPraHU3MOB IPEABSIBIAIOT IPOCTHIE TPEOOBAHNUS K ITUIIIE, IPYTUE — CIIOK-
Hble. MeXy OJHUMHU IPYNIaMU CYIIECTBYIOT CHMOMOTHYECKHE (B3aMHO
MOJIE3HBIE) CBSI3U, MEXKAY IPYTUMH — aHTHOHOTHYECKHe. B mocieqHem ciry-
Jae MUKPOOPTaHU3MBbI BBIICIISIOT B IOYBY BEIIECTBA, I01aBIISIONINE Pa3BH-
THE JPYIHMX MUKPOOPIaHU3MOB. DTO UMEET HEIOCPEICTBEHHOE 3HAUCHHE B
OYHUILCHUH TTOYBBI OT (PUTOMATOreHHON MUKPO(IIOPBL.

JInst OLIeHKH AESTeNbHOCTH ITOYBEHHON OMOTHI MCIIOB3YIOT OHO-
JIOTMYECKYIO0 aKTUBHOCTb NOYBBI. C OZHOI CTOPOHBI, 3TOT MOKA3aTelb
XapaKTEPU3yeTCs] YUCICHHOCTbIO KOMIIOHEHTOB NOYBEHHOW OHOTEHI, €
ApYroi — KOJIMYECTBEHHBIMU KPUTEPUSAMH PE3yJIbTATOB KU3HEAEATEIb-
HOCTH ITOYBEHHBIX OPIaHU3MOB.

OrmpenienieHNe YHCIEHHOCTH OYBEHHOH OMOTHI OCYIIECTBIISIOT, MO/~
CUeTOM OOIIEro KOJIMYeCTBa MOYBEHHBIX OPTaHU3MOB, a TAKXKE IOJICUCTOM
KOJIMYECTBA MHKPOOPTaHU3MOB PA3HBIX (PU3HOJIOTMYECKUX TPYMI (HUTPU-
¢bumpyromye, UeIoNI030pas3iaralie 1 ap.).

OrneHky OGMOJOrHYEcKOil aKTMBHOCTH IIOYBHI IO pe3ysbTaTaM Jes-
TCJIBHOCTU IMOYBCHHBIX OPTaHU3MOB IIPOBOAAT METOAOM OIIPEACICHUA KO-
JMYECTBA MOTJIOMEHHOIO KHCIOPOJa U MPOAYIHPYEMOro JUOKCHIA yrile-
pozia, pa3lIoKUBIICHCS IEIUTION03bI, TOUYBEHHBIX ()ePMEHTOB, HUTPATHOI'O
Y aMMHUA4YHOIO a30Ta, (PUTOTOKCUYHBIX COeAMHEeHUH U ap. Kaxasiii oT-
JIEJIBHO B3STBIM IIOKA3aTeIb XapaKTEPU3yeT aKTUBHOCTb ONPECIIEHHON
TPYIIB MUKPOOPTAHU3MOB, a HE BCEH TOYBEHHOM OMOTHI B LIETIOM.

[TpuBecTH K MHTETPAIILHOMY ITOKA3aTEII0 NCKIIIOYNTEIEHO MHOT000-
pa3HyO IeSATENbHOCTD IOUBEHHOM (h10pBbI U (hayHBI OUEHb CI0KHO. O1HAKO
HUMCIOTCA TONBITKU BBIPA3UTHh aKTUBHOCTH ITOYBBI YEPE3 «OMOJIOTHYECKUI
Oan», ABIAOMINICA YCPEAHEHHBIM IOKa3aTesIeM COCTOSHUS Pa3IMYHBIX
OMOJOTNYECKHX MPOIIECCOB B MOYBE. BrIicOKas Omonornyeckas akTHBHOCTh
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MOYBBI CIIOCOOCTBYET POCTY YPOKAHHOCTH CENbCKOXO3SIMCTBEHHBIX KYJIb-
TYyp NP IPOYUX PABHBIX YCIOBHSX.

Jns HOopManmbHOrO (YHKUMOHUPOBAHUS TOYBEHHBIX OPTaHU3MOB
HEOOXOIUMBI, IPEXIE BCETo, SHEPTHsl U MUTATENIbHbIE BemecTa. [t mo-
JABIIAIONIETO OOJIBIIMHCTBA MUKPOOPTAaHU3MOB TaKOH HCTOYHUK DHEPTUH —
OpPraHUYECKOE BEIIECTBO HOYBbIL. [103TOMy aKTHUBHOCTH TOYBEHHON MUKPO-
(h10pBI T1aBHEIM 00pa30M 3aBUCHUT OT MOCTYIUICHHS MM HAJHYUs B OYBE
OPraHUYECcKOro BellecTBa. MICTOYHNKAaMU MOCTYIJICHNS! OPraHUYECKOTO Be-
IECTBA B [IOYBY SBIISIOTCS BHECEHUE HaBO3a, TOP(a, COIOMBI, ITHYLETO TO-
METa, 3eJIeHbIX YIOOpeHuil, carponessi, I0CeB MHOTOJIETHUX TPaB, IPOMe-
JKYTOUHBIX KYJBTYP. EI/IOJIOFI/I‘-ICCKyIO AKTUBHOCTD IMOYBBI UCTIOJIB3YIOT JJIA
XapaKTEePUCTUKU MHOT000pa3HON AEATENBHOCTH MOYBEHHBIX MHKpPOOpIa-
HHU3MOB, OHA OIIPENENISAET PEAIbHOE II0A0POIUE IIOUBBI.

3apanme 1. Mcnons3ys peKOMEHAYEMYIO JUTEPATYpPy, U3YUUTh Me-
TOABI UCCIICAOBAHN ITIOYBCHHBIX FpI/I6OB, 6aKTepI/II>'I, AKTMHOMMIICTOB, BOJO-
pOCIield, HACEKOMBIX, T0KAEBBIX YepPBEU, HEMATO/I.

3aganue 2. VMcnonb3ys peKOMEHAYEMYIO JIUTEpaTypy, U3y4UTh
METO/bI OIpeieNIeHUs: OMOJIOrnIeCKON aKTUBHOCTH MOYB. YKa3aTh 000-
pyJIOBaHUE, HEOOXOIUMOE JIJIsl UX MTPOBEACHUSI.

KonTpoJsbHbIe BOPOCHI

1. Ponab )XHMBOTHBIX B MOYBOOOPA30BaHUU.

2. Posb MUKpOOpPraHM3MOB B TOYBOOOPA30BAHUHY.

3. JlocTOMHCTBa M HEOCTATKU PA3IMYHBIX METOJIOB UCCIIe-
JIOBaHMsI IOYBEHHBIX MUKPOOPIaHU3MOB.

4. TlepeuncauTbh METO/bI ONpEesIEHUs] OMOIOTMUECKON aK-
TUBHOCTH I10YB.

5. Merton onpeneneHus AbIXaHUS TOYBHI.

6. Mertoab!l onpeeneHnst aKTUBHOCTH (PepPMEHTOB.
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