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BBenenue

JlabopaTopHO-TIpaKTUUECKUE 3aHATHS MO MOYBOBEACHHUIO SIBISAIOTCS OJHUM U3 BHJIOB
y4eOHBIX 3aHATUH CTYIEHTOB HKOJIOTHYECKOro (paKynbTeTa, 00yJaromuxcs Mo HalPaBICHUIO
noarotroBku 35.03.01. «JlecHoe neno» ypoBeHb OakajgaBpHara.

['maBHBIM pazfenoM mporpamMMbl Ja0OPATOPHBIX 3aHSATHH MO MOYBOBEICHHIO SBISETCS
MPaKTUYECKOE 3HAKOMCTBO CTYAEHTOB C MOYBOOOPA30BaTEIbHBIM MPOIECCOM U OCHOBHBIMU
CBOMCTBaMH TIOYB: TPAHYJIOMETPHUYECKHUM COCTaBOM, CTPYKTYPOH, (PUIUKO-XUMUUECKUMHU
CBOMCTBaMM, a TaKKe CTPOCHHMEM IIOUYBEHHBIX KOJUIOMJOB U pa3HbBIMU CclocobaMu
NOTJIOMIeHNs. Takoro pojaa 3aHATUS SBISIIOTCS HEOOXOIMMBIM JIOMOJHEHUEM K JICKIUSIM.
[IpumeneHnne 1abOpaTOPHO-AHAIUTHYECKUX METOAOB MPHU H3YYEHUU DPa3HBX THUIIOB IIOYB
M03BOJIAET OOHAPYXUTh U OOBSCHUTH MHOTHE SIBJICHHS, UMEIOIINE OONbIIOe 3HAYCHHUE MPHU
u3ydeHuu aucuuruinabl «[louBoBeneHue».

[Ipu oveHs orpaHUYEeHHOM 00BEME JICKIIMOHHBIX 3aHATHI M MaJIO 4aCOB, OTBOAMUMBIX HA
1abopaToOpHbIE 3aHATHUS MO MOYBOBEJIEHUIO, COTJIACHO JEHCTBYIOLIEMY IJIaHY, COBEPIICHHO
UCKJIIOYAaeTCS BO3MOXHOCTh 0OJIee CIIOKHBIX U JUIMTEIbHBIX MCCIEAOBAHUN W HAOIIOCHUI.
[TooToMy mNpPUXOAUTCS OrPAaHUYUTHCA TOJBKO TEMH METOJaMHU MCCIEIOBAHUS TOYBHI,
KOTOpBIE€ JOCTYIHBI B MTOJIEBON U yueOHOM 0OCTaHOBKe.

3amauu npoBeaeHus 1abopaTOPHO-NPAKTUUECKUX PadOT MO MOYBOBEICHUIO:

1. OcBOUTH METOIBI OMPEACICHUS THIIBI TOYB IO MOPGOIOTUUESCKUM TPU3HAKAM, a
TaKXe OI[EHKU CBOWCTB MOYB I10 MEXaHUUYECKOMY COCTaBY, COACPKAHUIO
OpPraHMYECKOI'0 BEIIECTBA, (PU3HKO-XUMUYECKUM MOKA3aTesIM H T.1.

2. HayunThcst MHTEpIPETUPOBATH TOJYYCHHBIE B PE3yJbTaTe Ja0OPATOPHOU pabOThI
MOKAa3aTeIN U Ha OCHOBAHHUH MX JeNIaTh 3aKJII0UeHHUE 00 arpOHOMHYECKOM
COCTOSIHMH TIOYB.

3. OBnajeTh HaBBIKAMK PabOTHI ¢ PEAKTHBAMH, IPUOOPAMH, YCTAHOBKAMH.

[Tponecc nzyuenus nucuuiuinibl «llouBoBeaenue» B coorBercTBUM ¢ ®OC BO HampaBieH Ha
dbopmupoBaHre y 6aKagaBpOB HANPABJICHHUH «JIECHOE JIETI0)» CICAYIOMNUX KOMITCTCHITHN:

'CHOCOGHOCTB HCIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHBIX JUCHUIIJINH B
npodeccronanbHoi aestensHoctd (OIMTK-2);
-00naaTh 0230BBIMU 3HAHUSIMU POJIM OCHOBHBIX KOMITOHEHTOB JIECHBIX U YPOO- 3KOCHUCTEM:

PacTUTEIEHOTO U )KUBOTHOTO MHUPA, TIOYB, MOBEPXHOCTHBIX M MOJI3EMHBIX BOJ, BO3AYIIHBIX
Macc Tporochepsl B GOPMUPOBAHHH YCTOWYMBBIX, BRICOKOMPOAYKTUBHBIX JiecoB (OITK-4);

-3HAHWEM OCHOBHBIX MPOIIECCOB MOYBOOOPA30BaHMSI, SKOCHCTEMHBIE (DYHKITHH TIOYBBI, CBSI3H
HEOTHOPOJHOCTH MOYB C OMOPa3HOOOpa3ueM, CBI3H ILIOIOPOIHS OYB C MPOIYKTHBHOCTHIO
JeCHBIX U ypOo-0uoneno3os (OITK-6);

-CITOCOOHOCTBIO BOCTIPUHUMATH HAYYHO-TEXHUYIECKYIO HH(POPMAIUIO, TOTOBHOCTHIO H3y4aTh
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 10 TeMaTuke ucciaemoBanus (ITK-12).



Tema 1. IlpeameT nouBoBeneHne, 001Me CBeeHUS 0 MO4YBe U paKkTOpax
N04YB000pa3oBaHus. (CeMHMHAP — HHTEPAKTHBHAS IKCKYPCHS)
Cooepircanue memot: [10u6000pazosanue Kaxk npoyecc 83aUMo0eUCmaUsl HCUBLIX OPSAHUIMO8

U NPOOYKMOB UX JHCUSHEOeAMENbHOCIU C NOUB00Opazyiouell nopoodoil. Ilpoyeccol cunmesa u
PA3pyULeHUsi OP2AHUYeCKUX U MUHEPAIbHBIX 8euecms 8 nouse. Bzaumoodeticmsue,
nepeosudicerue (Muepayus) u HaKoniexue npooykmos noueoobpazosanus 6 nouee. borvuioi
2e0102UYeCKUll U Manblll OUOIO2UYECKUL KPY2OBOPOMbL 8elecme 8 Npupooe. AKKyMyaayus
OuocenHbIX I1emenmos 6 nouse. L{uknuunocms nougoobpas08amenbHO20 npoyeccad.
Knaccughuxayus nousoobpazoseamenvhvix npoyeccos. Dopmuposanue npogus,
2eHeMmU4ecKux 20pU30HmMOo8 NoYEbl.

[TouBbl 00pa3yroTcss U3 ropHbeIXx nmopoa. Ho no Tex mop, moka Ha TOPHBIX
MOpOJIaX, BRIXOASIINX HAa JTHEBHYIO MOBEPXHOCTh, HE MOCEISITCS JKUBBIE OPTaHU3MBI, B
opoJax MNPOTEKAIOT TOJBKO Mpolecchl BbIBeTpuBaHusA. OOpasyromuecs HpU 3TOM
MPONYKTHl BBIBETPUBAHUS, COJIEpKaIlME 30JbHbIE JJEMEHThl NHUTAaHUS PACTCHUH,
BBIMBIBAIOTCS BOJOH aTMOC(EpPHBIX OCAaJIKOB, MEPEHOCITCS IMOBEPXHOCTHBIMHU U
TPYHTOBBIMU BOJaMU B MOpPSI U OKEaHbI, IJI€ MOTHOCTHIO WJIM YaCTUYHO OCaKIalOTCS.
Yepe3 NpoaOJDKUTENBHBIN NPOMEXKYTOK BPEMEHHM MOPCKHE OCaJO4YHBIE MOPOJBI B
pe3yiibTaTe T€X WM UHBIX T'€O0JOTHYECKHUX MPOILIECCOB MOTYT CTaTh CyIIed U BHOBb
MOJABEPTHYTHCSI JEHCTBUIO (HAaKTOPOB BBIBETPUBAHUA. IJTOT KPYTrOBOPOT BEIIECTB,
COBEpIIAIONIUNCS MEXIYy CylIed UM OKEaHOM, NPUHATO Ha3bIBaTh OOJBIIUM, WU
Ire€0JIOTUYECKHUM, KPYTOBOPOTOM.

['opHble mopoabl MpeBpallalOTCs B IMOYBBI B pe3yJibTaT€ JABYX COBMECTHBIX U
OJHOBPEMEHHO MPOTEKAIONIUX IMPOLECCOB — BBIBETPUBAHUS U IMOYBOOOpPA30BAHUS;
IOCJIEJHEE BO3HMKAET U Pa3BUBAETCS TOJBKO IIOJ BO3/EHCTBUEM >KUBBIX OPTaHU3MOB,
rJaBHBIM 00pa30M BBICHIMX PACTEHUN U MHUKPOOPraHHW3MOB.

KopHu pacrtenuii, moceauBIINXCS Ha TOPHOW INMOpPOJE, NPOHUKAIOT B HEE Ha
3HAYUTEJLHYIO T1YOHMHY, OXBAaTHIBAIOT OOJBINON €€ 00beM, U3 KOTOPOTO U3BJICKAIOT
paccesiHHbIE JIEMEHTHI 30JIbHOTO muTaHus (ocdop, cepy, Kanbluii, MarHui, Kaaui u
Ipyrue »dJIEMEHThI), a TakXke a30T, MOSBIEHHE KOTOPOro B TMOPOJE SBISIETCS
pe3ysibTaToM  OMOXMMHUYECKON  JeATeIbHOCTH  MHUKPOOpPraHu3MoB.  lcmomnb3ys
YIJIEKUCIOTY BO3/yXa, BOMY, 30JIbHBIE 3JIEMEHTHI, a30T U JIYYHUCTYIO SHEPTrHIO0 COJIHIA,
pacTeHUs] CUHTE3UPYIOT OpraHuueckoe BemecTBO. OCTaTKM OTMEPIINX pacTeHUM, B
COCTaBe KOTOPBIX COAEPKATCS 30JbHBIE AJIEMEHTHI, OTKJIAJBIBAIOTCS HA MOBEPXHOCTHU
Hopoabl M B BepxHeM ee ciyoe. OHM ciy)kaT MCTOYHUKOM NHUINM WU DHEPIruM JUIs
MHUKPOOPTaHU3MOB.

B mporniecce MUKpPOOHOTO pa3ioKeHUsI OPraHMYECKHE OCTATKU YaCThIO MPEBPAILIAIOTCS
B HOBbIC OpPraHMYECKHE BEIIECTBA — TyMYyCOBBIE, KOTOpPbIE MEIJIEHHO pa3pylIaloTCs
MHMKPOOpPraHU3MaMHu M II03TOMY HAKaIUIMBAIOTCS B BEPXHEM CJIO€ MOPOJIbI, YaCTbhIO
MHHEPAINU3YIOTCS C OCBOOOXJAEHHUEM D3JIEMEHTOB a30THOTO M 30JIbHOTO IHUTaHUS.
[Tocnennue nepexonar B pacTBOp, oOpa3yloT HOBBIE MEHEe IMOJBH)XHBIE COCIMHEHHUS C
MHUHEPAIbHOW YaCThIO MOYBHI U TYMYCOBBIMH BEIIECTBaMH, MOTJIOMIAIOTCS KOPHSIMHU
HOBBIX IIOKOJICHUH PACTEHUM U T. 1..

Takum obpaszom, paccesnHvle 8 NOpoOe 301bHble IeMEHMbl, d Maxdxice azom, noo
6030elicmeuem GblCUUX PACMEHUL U MUKPOOP2AHUZMO8 KOHYEHMPUPYIOMCS, NPOXOOUM
pAO  buoxumuveckux npespawjeHuli, U 8 HOBOU, MeHee NOOBUICHOU, ¢opme
HAKanaueaomcs 6 6epxHem cioe nopoowvi. ClienoBaTelbHO, MEXJY PACTEHUSIMU U
FOPHBIMM TOPOJAaMH, MPEBPAILAIOMIMMUCSA B MOYBBI, BO3HHMKAET KPYrOBOPOT 30JIbHBIX
AJIEMEHTOB U a30Ta, OCYLIECTBIAIOMIMNICS HENPEPHIBHO NAYIIMMHU IPOLIECCAMHU CUHTE3a U
paspyuieHuss opraHudeckux BemecTB. CIleICTBUEM €ro sBISIETCS IOCTENEeHHOE
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HakomJieHne (OmoJioruYecKass akKKyMyJIsiMs) B BEPXHEM CJIO€ IMOPOJABI OJHOTO W3
(aKkTOpOB NOYBEHHOT'O IUIOIOPOJUS] — 3JIEMEHTOB MUHEPAJIbHON M a30THOW IHIIHU.

Hannwiii kpyeosopom eewecmé B. P. Bunvbsamc npeonodcun Ha3uleamsv Maibim
ouonoeuueckum. Ilo cBOeH CyIIHOCTH OH IIPOTHBOIIOJIOXEH TI'€0JOrHYECKOMY
KpPYTOBOpOTY, IIOCKOJIbBKY PacTBOPHUMBIE NPOIAYKTHl BBIBETPUBAHUS U MHUHEpAIU3aLUU
OPraHMYECKHUX BEIECTB MEPEXBATHIBAIOTCA PACTEHUSIMM B Ka4E€CTBE IUIIU U TEM CaMbIM
YaCTUYHO WJIM IIOJHOCTBIO 3aJE€PKUBAIOTCS B MOPOJE, KOHIEHTPUPYSACH B €€ BEPXHEM
cinoe. HakomyieHue B BEpXHEM CJ0€ MOPOABI, NpEeBpallalolIeiicss B NOYBYy, OMOJIOrU-
YEeCKM aKTHUBHBIX, WJIM YKU3HEHHO HEOOXOJMMBIX, 3JIEMEHTOB OOYCIIOBJICHO MpPHUCYILIEH
pacTUTEIbHBIM OpraHu3MaM U30UpaTeIbHON NOTIOTUTEIBHON CIIOCOOHOCTBIO.

buonocuueckuii xkpyzosopom eewjecmes, GO3HUKWIUL HA ONpeOeleHHOU Cmaouu
paseumus Hauiel NniaHemol, HA (QOoHe 2e0l02UYecKO20 Kpyco08opomd, He SA6IAemcs
NOAHOCMbBIO 3AMKHYMBIM ULU COANAHCUPOBAHHLIM YuKAOM. YacTb NHUTATEIbHBIX
3JIEMEHTOB, OCBOOOXIAIOIIMXCA MPHU Pa3I0KEHUM MHUHEPAIbHBIX W OPraHUYeCKUX
BEIIECTB, KOTOPbIE PACTEHUS HE YyCIIEBAIOT UCII0JIb30BaTh, MOXKET BBIMBIBATHCS U3 IIOYBHI
aTMOC(EepHBIMM BOJJAMHU B TPYHTOBBIM IMOTOK M MOCTYNaTh B F€0JOTUUYECKUI KpPyro-
BOPOT.

buonorndyeckuii  KpyroBOpoT, SBISSICH OCHOBOW  IMOYBOOOpa3OBaHWs, HE
HCUEPNBIBAET BCETO €ro coAepxkaHus. C HUM CBSI3aHO NOCTYIIEHUE B BEPXHUE CIIOU
HOpPOJBI, MNPEBPAIAIONICHCS B IMOYBY, HE TOJBKO MHHEPAIBHBIX BEIIECTB, HO H
OpPraHMYecKHUX, OOraThlX XHMMHUYECKOM DJHEpruei, KoTopas TMpeacTaBiIseT CcoOoi
TpaHC(OPMUPOBAHHYIO B mporecce (OTOCHUHTE3a JIYUYHCTYIO SHEepruto conHua. [Ipum
pa3JIOKEHUH OPraHUYECKHUX BEIIECTB OTMEPILIMX PACTEHUH XHUMHUUYECKash JHEPrusd
0CcBOOOK1aeTcsl, MEPEXOUT B ApyTrue (JOpMbI SHEPTUM U PACXOAYETCs Ha pa3BUTHE IIPO-
LIECCOB, KOTOpPbIE HE MOTJHM BO3HUKHYTH 0€3 OPraHMYECKOro BEIIeCTBa B T'OPHOM
nopoge. OpnHooOpa3Hass MMHEpajibHas Macca TOPHOM MOPOJbl IOCTENEHHO
npuoOpeTaeT HOBBIM COCTaB, CTPOEHHE, CBoHcTBa U o00ocobisercs B ocoboe
HNPUPOAHOE TEJIO — IOYBY.

[Ipouecchl, mpoTekaromue OJHOBPEMEHHO U  B3aMMOOOYCJIOBJIEHHO, B
pe3yabTaTe KOTOPBIX FOpHas MopoJa NpUoOpeTaeT XxapaKTepHble IPU3HAKK ITOYBHI,
cIenyouue:

1) paznuunvie npespawienus Munepaios nopoovl, NPuUoOIsiujUe K 00pa308aHUIO
HOBbIX MUHEPANO8 U 0CE0D0IHCOEHUI0 8 NOOBUNCHOU PopMe INeMEeHMO8 301bHO20
NUMAHUA PACTEHUTL;

2) nakonieHue HA NOBEPXHOCMU NOPOObL U 6 BEPXHUX ee CLOAX OCMAMKO8
pacmenul u JHCUSOMHBIX, MUHEPATUZAYUSA U NPpespaujeHue ux 2ymycosgvle eujecmed
(cymugpurayus), conposodicoaowjuecs 0c6000icoeHuemM U aKKyMyaayuell 1eMeHmos
30/1bHO20 U A30MHO20 NUMAHUA,

3) 83aumoodeticmeue MUHEPATbHBLIX U OP2AHUYECKUX 8elyecms, 0bpazosanue
0p2aHO-MUHEPANbHBIX COEOUHEHUN PA3HOU CMeneHu NOO8UNCHOCIU

4) nepemewenue u ocaxcoeHue MUHEPAIbHBIX, OPAHULECKUX U OP2AHOMUHEPATbHBLX
npoOYKmMoe noueoobpa306anus 6 NOUEEHHOU MOJUe.

Munepansl, BXOASIIME B COCTAaB IOYBHI, pa3pylIaloTcsi 0ojee MHTEHCHUBHO, YeM B
IIOPOJIax 36MHOM KOpBI, TaK KaKk B IIPOTEKAIOIIEM IIPU MOYBOOOPA30BaHUU BBIBETPUBAHUU
IIPUHUMAIOT Y4YacTHUE pa3IMYHblEe HU3KOMOJIEKYJISIPHBIE OPraHUYECKHE M TI'yMYCOBBIE
KHCJIOTBI, @ TakK)Ke BbIAEIACMAasl KOPHSAMH M MHKPOOpPraHM3MaMH YTJIEKHCIoTa. B
pe3yiabTaTeé B INIOYBE HENPEPHIBBO BO3HHUKAET pAJ MNEPBUYHBIX MNPOAYKTOB
BBIBETPHUBAHUS B BOJOPACTBOPUMON M KOJUIOMIHOHN popMax.

OnHOBpeMEeHHO Ojarogapsi HENPEpPHIBHOMY NOCTYIUICHHWIO B TOYBY OPraHUYECKHUX
OCTaTKOB M OMOXMMHUYECKOMY MPEBPAIEHUIO MX B IIOYBE BCErJa IPUCYTCTBYIOT
HMCXOJHbIE OPraHMYECKUE BEIIECTBA, IPOMEXKYTOUHbBIE M KOHEUHBbIE MPOAYKTHI UX
MHUHEpPAJIM3aHUU U TyMHQUKALUH.



Mexny TOpoayKTaMu BBIBETPUBAaHUS MHUHEpPAloB, MHUHEpalu3aluud U
ryMU(UKAIUN OPraHUYECKHX OCTATKOB HEMPEPBIBHO MPOTEKAIOT CIIOKHBIE MPOILECCHI
B3aNMO/ICHCTBUS, B PE3yJIbTaTe Yero 00pa3yrTCsi HOBbIE COCTMHEHHS, COBEPIISHHO HE
CBOWCTBEHHBIE PBIXJIOM TOPHOW MOpOJE, HE 3aTPOHYTOM TMouBOoOoOpa3zoBanuem. OHHU
WUTPalOT BaXXHYIO POJIb B (POPMUPOBAHUM TMMOYBBI U €€ MIOAOpoaus. Takue cCOeTUHEHHUS
MOJIy4yaloTcsl TJIaBHBIM 00pa3oM B pe3yJbTaTe B3aUMOJCHCTBHUS MHHEpPaAJIbHBIX
BEIIECTB U T'YMYCOBBIX KHCJIOT.

Conu  HEKOTOpPBIX TyMYCOBBIX KHCJOT CO IIEJOYHO3EMEJIbHBIMU MeETaJlIaMU,
OCOOCHHO KaJIbI[UeM, HEPACTBOPUMEI B Boje. [loaTOMy OHH ocakaatoTcst B (hopMe reneid
Ha MecTe oOpa3oBaHMs, OOBOJIAKMBAIOT IUJICHKAMU MHHEpaJbHbIE 4YacTH IOYBBHI,
CKJIEUBAIOT U LIEMEHTUPYIOT MX, HAKAIUIMBAIOTCS B MEJIKHUX MOJIOCTSIX U MOpax MEXIy
yactuamu. [Ipu B3auMOaeHCTBUN TYMYCOBBIX KHUCJIOT C THAPOOKUCIMH AJIIOMUHUS U
JKene3a o0pa3yroTcsi KOMILJIEKCHBIE alloMO- U KEJIe30-TYMYCOBBIE COCIMHEHHS,
MOJABMKHOCTh KOTOPBIX OOYyCJIOBJIEHa MPUPOJIONH TyMyCOBBIX KHCJIOT, COCTaBOM
KaTUOHOB IIOYBEHHOTO pacTBOpa M COJEp>KaHUEM IMOJYTOPHBIX OKHcJIOB. [lpu
B3aMMOJICHCTBUHM TYMYCOBBIX BEIIECTB C BBICOKOJIMCIIEPCHBIMU  TJIUHUCTBIMU
MHUHEpaaMu (POPMHUPYIOTCS CIIOKHBIE OpraHOMHUHEpalibHbIe 00pa3oBaHus. CocTaB dTHX
KOMIUIEKCHBIX KOJUIOMJOB HEIMOCTOSIHEH, CTENEeHb JUCIEPCHOCTH HMX HEOJWHAKOBA,
MMOPTOMY OHHM C Pa3HOW MPOYHOCTHIO 3aKpEIUISIOTCS Ha  TOBEPXHOCTH  Oojee
KPYIHBIX YacTHIL.

[IpoaykThl B3aUMOJECUCTBUS MUHEPAJIBHBIX U OPraHUYECKUX BEIIECTB, IE€PEABUTASICH
B TOJIIIE PBIXJIOW MOPOJIbI, IPeBpalarImieiicss B mouBy. U B ¢opmMe MOJICKYJISIPHBIX U
KOJUIOUJIHBIX PACTBOPOB OCAXKIAIOTCS Ha pa3dudHbIX TriayOmHax. B pesynbrare
OIHOOOpa3Hass BHayaje MaTepuHCKas mopoaa auddepeHIupyeTcss Ha PsII CIOEB,
HEOJIMHAKOBBIX MO XMMHYECKOMY U MEXaHUYECKOMY COCTaBy, (U3HUYESCKUM CBOHCTBaM
Y BHEUIHUM IpU3HAKaM. DTHU CJIOU MOJYYHUJIN Ha3BaHUE MOYBEHHBIX TOPU30HTOB.

MakcuManbHO€ HAKOIUJIEHHE TyMYCOBBIX BEIIECTB MPOUCXOAUT B BEpPXHEM
FOpPU30HTE, MOATOMY OH Ha3bIBaeTCs T'yMyCOBBIM. B 3aBHCHMOCTH OT XapakTepa
MMOYBOOOPA30BaHHs TyYMYCOBBIE BEIIECTBA HAKAIUIMBAIOTCS W BHJAEC Pa3IUIHBIX
COEQUHEHUN W KOMIUIEKCOB C MHUHEpPAJIBbHOW YacThl0 IO4YBBL. Bo Bcex ciyuasx
3HAYUTEIbHON aKKyMyJSIUHM TyMyca BEpPXHUH TOPH30HT IOYBHI oOoramaercs u
npuoOpeTaeT YepHyI0, TEMHO-OYyPYIO HJIU CEPYIO OKPACKy M PBIXJIOCTh, CBSI3aHHYIO C
o0pazoBaHMEM CTPYKTYPHBIX KOMOYKOB. C HaKOIUIECHHEM TyMyca B IIOYBE
YBEJIMYMBAETCS COJEp)KaHWE MHUTATEIbHBIX ISl PACTEHUHM BJIEMEHTOB, BO3pAacTaeT
OOMEHHOE TOTJIONIEHUEe KaTHOHOB, UTPAIOMIMX OOJIBIIYIO POJIb B MOYBOOOPA30BAaHUH,
MpoIrecce MUTaHUs paCTeHUH, TEXHOJOTUH 00pabOTKHU MOYB.

[Ipy cKkBO3HOM TIPOMBIBAHWU TIOYBBI BOJOW, a, CIIEAOBATEIbHO, W OOCTHEHUU
IMOYBEHHOI'0 pacTBOpa OCHOBAaHUSIMHM, B TOM 4YHCJIE U KajlblIM€M, MHUHEpajbHbIE,
OpPraHMYeCKHMe ¢ OpraHo-MHHEpPAJIbHBIE TE€JIM CTAHOBATCSA HEYCTOWYHMBBIMHU, OHU
JTUCTIEPTUPYIOTCS BOJOW M B BHUJI€ MIIUCTHIX CYCHEH3UH BBIHOCSATCS W3 BEPXHHUX CIIOEB.
Eciu npu 5TOM NOYBEHHBIN PacTBOpP COJAEPKUT B 3HAUYUTEJBHBIX KOJUYECTBAX
arpecCuBHbIE TYMYCOBBI€ KHCJIOTBI, TO TMPOUCXOJUT DIHEPTUYHOE pa3pylieHUe
MEPBUYHBIX U BTOPUYHBIX alFOMO- U (PEpPUCUIUKATOB U 0Opa30BaHUE KOMIUJICKCHBIX
COCIUHEHUMN T'yMYCOBBIX KHCIOT ¢ R»O3, mOABMXHBIX B KUCIOH cpene. B pesynbrate
TOPU30HT PE3KO OOCHHSETCS OCHOBAHUSIMH, MOITYTOPHBIMH OKHCJIAMH W OTYaCTH
kpeMHe3eMoM. OH TepsieT XapaKTEepHYIO JJIsl PhIXJIBIX NOPOJ OKpacky (0ypyro, KpacHO-
Oypyro u 1p.), oOeclBeUMBaeTCs W CTAHOBHUTCS CBETJIO-CEepbIM, OeJechiM, B HEM
OTHOCHUTEJIbHO YBEJINUYHMBAETCS COJIEpPKAHUE YaCTHUIl KPYMHbIX (ppakuuit. ['opu3oHT, rae
MPOUCXOMSAT YKa3aHHbIE MPOLIECCHI, MOJYYWUJI Ha3BaHUE T'OPU30HTA BBHIMBIBAHUS, WU
310BHaNIBHOTO (€lU0 — BBEIMBIBAIO).

Ha wexoropoili riayOMHE MOYBEHHOMW TOJIIM  MIPOUCXOIUT  YAaCTUUHOE
WM TOJHOE OCaXJICHHE BMBIBAEMBIX CBEpPXY WIIHCTBIX CYCHEH3UH, KOJUIOUJAJIBHO
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pacTBOPHMMBIX COCJAMHCHHH, a TaKXe COJICBBIX TMPOJYKTOB BBIBETPUBAHUS W
MOYBOOOpa3oBaHMs. 31eCh K€ MOXKET IMPOXOIUTh BTOPHUYHBIM CHHTE3 HOBBIX
MHUHEpajaoB (B YAaCTHOCTH, TJIMHUCTBIX) IIyTeM B3aUMOJCHCTBUS IMOCTYNAIOIINUX
BEIIECTB. 3aKpEIUICHUE PAa3JIMYHBIX BEIIECTB MOXKET OCYIIECTBIISITHCS B CHIIYy Pa3HBIX
MPUYMH: B CBSA3M C U3MCHCHHUSMHU B MTOYBECHHOM PAacCTBOPE PEAKIIMH, COCTaBa KaTHOHOB,
KOHIICHTPAIlUM, TIPU B3aUMHOM CBEPTHIBAHUHM TMPOTHUBOMOJIOKHO 3apsHKEHHBIX
KOJUIOHWIOB, IETHAPATAIIMHA UX B PE3yJbTaTe pa3HOOOPA3HBIX SIBJICHUH, MOTJIOMICHUS.
Conn BeIHOCSTCS TiIyOke. BrlmageHue coyieii B 0CaJioK HAET B MOPSIAKE YMEHBIICHHS
WX PAcCTBOPMMOCTH: TEPBBIMH OCaXJAIOTCS HaMMEHEE pPaCTBOPUMBIC KapOOHATHI
KaJIbI[Usl ¥ MarHUs, Jajee CIeAyeT OCaXIeHHEe Cyib(daTta Kaablus U CyIb(aToB IMIeIoven u
XJIOpUI0B. YacTh COJICH, a TaK)Ke TYMYCOBBIX BEIICCTB MOXET ObITh BOBCE BBIMBITA U3 MTOUBHI.

MmuHepabHBIE COM MOTYT IOCTYINATh B TOYBY W3 TIIYOOKHX CJIOEB, C MOJHUMAIOIIUMHUCS
BBEpPX [0 KaNWLUISIpaM T'PYHTOBBIMH BOJAMHU.

['Opu30HTHI, T/Ie OCAXIAIOTCS BEUIECTBA, IMOCTYIAIOIINE W3 BBIMIEIEKANINX CIOCB MOYBBI
WIM CHU3Y U3 TOPHBIX TOPOJ KOPbI BBIBETPHUBAHUS, HA3BIBAIOTCS WLTIOBHANbHBIME (IlU0 —
BMBIBAIO).

Hwxke WUIIOBHATbHOTO TOPH30HTA  paclojlaraeTcs  BHEIIHE c¢iabo  3aTpoHyTas
MOYBOOOpA30BAaHUEM MAaTEpHUHCKas MOpojaa. Bce yka3zaHHBIE MMOYBCHHBIC TOPH30HTHI CBSI3aHBI
MEXIy €000l OOIIHOCTBIO TPOUCXOXKICHHS, IMOITOMY UX HA3bIBAIOT T'E€HETHYECKUMHU
MOYBEHHBIMH TOPU30HTAMH.

B ycnoBusix M30BITOYHOTO YBIOKHCHHUS U COJACPIKAHHS PACTBOPHUMBIX OPraHHUSCKHX
BEIIIECTB TMPOTEKAET BOCCTAHOBIICHHWE psijia MUHEpPATBHBIX COCAWHEHHH, TJIaBHBIM 00pa3oM
JKele3a U3 OKHCHBIX (DOpPM B 3aKMCHBIC. DTOT MPOIECC HA3BIBAIOT OTJICCHUEM, a CJIOW MOYBHI, B
KOTOPOM OH TIPOTEKAaeT,— TJIEEBBIM TOPU30HTOM. OTrJICeHHE COMPOBOXKIACTCS W3MEHEHHEM
MepPBOHAYAIBHOW OKPACKU FOPU30HTA B CU3YIO.

Takum 00pa3zom, B Iporiecce pa3BUTHS TOYBA MPHOOPETAET XapaKTEPHOE Il Hee CTPOCHHE,
KOTOPOE BBIPAKACTCSI B UYEPEAOBAHUHM PA3JIUYHBIX IO COCTaBY, CBOWCTBAM W BHEIIHUM
MPHU3HAKAM TCHETUYECKUX TOPU30HTOB, OTIMYHBIX OT CJIOEB IMOJCTHIIAIOIINX TOPHBIX IMOPOI.
COBOKYITHOCTb T€HETHYECKHX TOPHU30HTOB 00pa3yeT reHeTUUYEeCKHi Mpo(Hiib TOYBHI.

OMHOBpEMEHHO C pa3BUTHEM TIOYBBI pPACTeT €€ IUIOJOpPOAMEe, T. €. CIIOCOOHOCTH
obecrieynBaTh pacTCHUs WHINEH, BOJAOW W JPYIMMH YCIOBHSAMH >KHM3HU. KonndecTBo
NUTATEeIBHBIX BEIIECTH, JOCTYIHBIX KOPHSM DPAaCTCHHH, MOCTEIICHHO YBEJIMYUBACTCS 33 CYET
BKIIIOUCHHSI B OUOJIOTMYECKUN KPYTOBOPOT 30JBHBIX 3JEMEHTOB, OCBOOOKIAIOIIUXCS TPH
BHIBETPHBAHWM MUHEPAIOB, W a30Ta aTMoc(epbl, aCCUMIIUPYEMOTO ITOYBCHHBIMHU
a30T(UKCUPYIONIMMHU MUKpoopranu3mMamu. [1o Mepe HakoruieHus rymyca B (hopMe pa3IuIHbIX
€ro COCIMHEHUU C MHUHEPAJIbHOW YacThIO BO3PACTAET CIIOCOOHOCTH TOYBBI TMOTJIOMIATH PSIT
MUTATENILHBIX BEIIECTB U YICP)KUBATh UX OT BhIMBIBaHUSA. [lapayuiesibHO C 3TUM HU3MCHSIOTCS
(¢u3MYecCKue CBOWMCTBA TIOYBEHHOW MAacChl: YBEIHMYMBACTCS PBIXJIOCTh, BO3AYXO- W
BOJIONIPOHUIIAEMOCTh, BIarOEMKOCTh M JAp. B pe3ynbTaTe B MOYBE BO3pPACTACT COJECpPIKAHHE
JOCTYITHOW pacTEHUsIM BJIArH, CIIEIOBATEIFHO, KOJIMYECTBEHHO YBEIMYUBACTCS BTOPOH (haKTop
TUTOIOPOANS. ¥ OJTHOBPEMEHHO YIYYIIAOTCSI OOILIUE YCIIOBUS TTOYBEHHOW CPEIbl ISl KU3HH
KOPHEW pacTeHH U MUKPOOPTraHU3MOB.

U3 6ceco ckazanHo20 cMAaHoO8UMCs ACHO, YMO HOYB000paA308aHue npedcmasiiem coooll
cnoxcuviti npoyecc. OH  crazaemcs U3 pAa3HOOOPA3HBIX NO CB0€U NpUpooe sGNeHUll —
MEXAHUYECKUX, U3UYECKUX, PUBUKO-XUMUYECKUX U OUONOSUYECKUX.

A. A. Poxge nman cnenyromiee MOHSATHE IOYBOOOPA30BaTEIBLHOTO Tipolecca: «Meowcoy
APU3EMHBIM ~ CTIOEM  amMocgepul, BepXHUM  ClOoeM 3eMHOU KOpbl, NOBEPXHOCMHBbIMU U
NOO3eMHBIMU 800AMU U HCUBBIMU OPCAHUMAMU HENPEPLIBHO NPOUCXOOUM KPY2OBOPON 8eeCmE
U OHepauu, 6 KOMOPLIX NPUHUMAem YYydcmue maKdxice JIYYUCMAs dHepeusi COMHYA.
Tlousoobpazosamenvhvlil npoyecc AGIAEMC MOU YACHbIO 3MO20 KPYe08OPOmd, KOMOpas
npeocmasinsiem coboll COBOKYNHOCMb COBEPUUAIOUUXCI 8 BEPXHUX CLOAX KOPbl 8b186EMPUBAHUSL
ABNEHUL NPespaujeHUs U nepemeujeHus 8eujecms U SHePeSUuy.



[TouBooOpazoBaTeNbHBIA IMPOIECC MPOTEKAET HEMPEpPHIBHO, BCIEACTBHE YEro TaKxke
HEMPEPBIBHO U3MEHSETCS COCTAB U CBOMCTBA ITOYBBI.
[TouBooOpazoBaTEIbHBIN MPOIECC CIAraeTcsl U3 Pa3IMYHbIX U IPOTHUBOIOJIOKHO HAIPaBICHHBIX
SBJICHUN: cunmesa u paspyuieHus: Op2aHud4eckux CoeOUHeHul,
cunmesa u paspyuieHus MUHepaios;
AKKYMYIAYUU OP2AHUYECKUX U MUHEPATIbHbIX 8EUYeCE U UX BbIMbIBAHUS U M. O.

Tak xak mMo4BO0Opa30BaTENBHBIN MPOIIECC COBEPIIACTCS MPU HETIPEMEHHOM y4acTUH
AKHUBBIX OPraHU3MOB, MO’KHO CKa3aTb, 4YTO 0Opa30oBaHUeE M0YB HA4YaJIO0Ch TOrJa, KOrjaa
HOSIBUJIMCH KHU3Hb Ha 3emiie. DTOMY MPEIIIECTBOBAIH MPOLECCH] (PU3MUECKOT0 U XUMUYECKOTO
BBIBETPHUBAHHUS IIJIOTHBIX TOPHBIX NTOPOJ, HAXOJAIIMXCS HA 3¢MHOU TOBEPXHOCTU. B TOHKOMI
IIOBEPXHOCTHOM KOPOYKE BBIBETPUBAIOLICICS IUIOTHON TOPHOU ITOPOIBI IIOCEIUIUCH TIEPBBIC
KHUBBIE OPraHU3Mbl (MUKPOOPraHU3Mbl) U HauaJICs IOYBOOOPa30BaTENbHBIN MTpoLece, KOTOPBIH
HOJTYYHIT Ha3BaHUE NEPEUYHO20 NOY8000OPA308AMENLHO20 Npoyeccd.

C Tex mop npouu MUJUIMOHBI JIeT. IIOTHBIE TOPHBIE TOPOJBI B PE3YIbTATE BHIBETPUBAHUS
NPEBPATUIINCH B PHIXJIbIC OCAI0UHbIE 00JIOMOYHbIE TOPHBIE MOpoabl. Ha HUX Takke
00pa30BBIBAJIUCH [TOYBBI, HO B PE3YJIbTATE FE€OJIOIMUECKON AEATENbHOCTH BETPa, MOpH,
JIEIHUKOB, TAJIBIX U JOXAEBBIX BOJ U T. 1. OHM YHHUUTOKAJIHUCh, IEPEMEILINBAINCH C PHIXJIBIMU
MaccaMu MOPOJ U OTKJIA/IbIBAJIUCh B BUJIE HOBBIX OCAJJOYHBIX OOJIOMOUYHBIX TOPOA. DTH
IPOIIECCH COBEPILATUCH MHOTOKpaTHO. [10uB00Opa3zoBaTeIbHbIIM MPOLeCC Ha HUX HAYMHAJICS
CHOBA, HO ITOCTETNICHHO B TAKUX MTOPOAAX CTAJIN OTYETIUBO MPOSBIATHCS «IIOYBEHHBIE»
NPU3HAKH, KOTOPbIE MOTYYHIIN Pa3BUTHE IIPH COBPEMEHHOM ITOYBOOOPA30BaHHH.

B kaxx10¥ mpupoaHOI 30HE B 3aBUCUMOCTH OT KOHKPETHBIX TPUPOIHBIX YCIOBUH, Ha3BAHHBIX
B. B. Jloxy4aeBbIM (pakTOpaMu mOYBOOOPa30BaHUS—pPACTUTEIHHOCTH U )KUBOTHBIX
OpPraHU3MOB, KJIMMaTa, MATEPUHCKUX MTOPOJI, pesibeda U MPOAOIKUTETLHOCTH TEYEHUS MPO-
[IECCOB MOYBOOOPA30BaHUs, CHOPMUPOBAIUCH pa3HbIE KAaK MO BHEIIHEMY BUIY, TaK U 110
YPOBHIO IJIOJOPOIUS ITOYBBI.

Bomnpocsl k Teme:

1. Mopdonornyeckue cBOKWCTBA MOYB.

2. Tumbl MOYBEHHBIX arperaToB U KPUTEPHH UX pa3/IeIeHusl.

3. CrtpoeHune moYBeHHOTO MPOGUIIS.

4. XapaKTepucCTHKa OCHOBHBIX T€HETHUYECKUX TOPU30HTOB
Pezynomamul pabomoi:

Ilocne usyuenuss 0anHot memvl cmyoeHm OO0NHCEH 3HAMb NO48000paA308amenbHblll NPoyece,
KOMOPbl C1a2aemcs U3 pasiudHblX U NpOmuONO0I0NCHO HANPABIEHHbIX AGIEHUN. CUHmMe3d U
PA3pyuleHUsi Op2aHUYecKUx COeOUHeHul.



Tema 2. CocTaB MHUHEPAJILHOH YAaCTH MOYBbI. (CeMHMHAP — KPYIJIBIH CTOJI).
Lenv: H3yuums cocmaeé MuHepaIbHOl Yacmu noYebl.
Cooepocanue memol:

MuHepanbpHas 4acTh MOYB B MOJABJISAIONIEM OOJBIIMHCTBE clydaeB cocTaBisieT 55- 60 %
ee oovema u 10 90-97 % maccel. OO1iee YMca0 MUHEPAIOB, HAXOAAILIMXCS B I0YBAX U MOYBO -
o0pa3yromux nopojiax, ucuucisiercs: coTHsaMu. Kaxapiii MuHepan obagaeT onpeaesieHHbIM
XUMHUYECKHM COCTaBOM U UMEET XapaKTePHOE /ISl HETO BHYTPEHHEE CTPOCHHE, TO €CTh
oTpezieNIeHHOE PacIoIOKEHNEe aTOMOB B KpUCTa/NINYeCcKo peieTke. Bce MuHepasbl MouB u
MOYBOOOPA3YIOIIUX TIOPOT ACTSATCS HA TPH OCHOBHBIE TPYIIIIHL:

1. IlepBuuHble MUHEPAJIBI, OCTABIIUECS HEU3MEHEHHBIMU MOCTIE pPa3pyLIEHUs MAaCCUBHO-
KPUCTATMYECKHUX TIOPOJT JIUTOCHEPHI 3eMITH;

2. BropuuHsble INIMHUCTBIE MUHEPAJIBI M OKHUCIIBI, 00pa30BaBLINECs ITaBHBIM 00pa3oM B
pe3ynbTare KOMIUIEKCa MPOLIECCOB BHIBETPUBAHUS U ITOYBOOOPA30BAHNUS U3 TEPBUYHBIX
MUHEPAJIOB U MPOIYKTOB UX PA3pPYyILICHUS;

3. PacTBOpHMEBIEC MUHEPAIIBI — COITU, KOTOPBIE MOTYT HAXOAWTHCS B IOYBEHHOM PAaCcTBOpPE U B
CYXHUX YCIIOBUSIX MEPEXOAUTH B TBEPAYIO (ha3y MOUBHI.

Bce nepBudHbIE 1 BTOPUYHBIE MUHEPAIIBI [0 OTHOIIIEHUIO K MTOYBE SBISIOTCS OCTATOYHBIMH,
T.€. YHACJI€ZJOBAHHBIMHU OT IOYBOOOPA3YIOLIEH TTOPOIBI.

[TepBu4HBIE MEUHEpATBI — OCHOBHAS TPYIINA BEIIECTB MOYBBI U KOPHI BBIBETPUBAHUS,
SBIISIOIINXCSI HCXOJIHBIM MaTEepHaioOM ISl 00pa30BaHUs TOHKOIUCIIEPCHBIX BTOPUYHBIX
MuHepanoB. [lepBUdHbIE MHHEPATBI TIOYTH ETUKOM COCPEIOTOUYCHBI B TPAHYJIOMETPHYECKHUX
dbpakumsx pazmepom 6omee 0,001 mm. B mouBax u mouBooOpasyromux mopojaax Hanodosee
pacipoCTpaHEeHBbI CIeYIONINE TPYIIBI IEPBUYHBIX MUHEPAJIOB: TIOJIEBBIC MIMATHI, CUITUKATHI,
KBapll, CJIIOJIbI, alllaTHUT.

K BTOpHYHBIM MHHEpaJIaM OTHOCSITCS TTIMHUCTHIE MHHEPAJIbl, MUHEPAIIBI OKCHJIOB KPEMHHSI,
Kelesa, ATIOMUHUS M MapraHiia, a Takke MUHEpaJibl MPOCTHIX COJIEH.

XYMUYECKUH COCTaB TIOYB U TTOYBOOOpa3yromux nmopo Bee cymiecTByrome moYBsl Ha 3eMiie
MPOM30IUIN U3 TOPHBIX MOPOJ, TO3TOMY OUYEBUIHO, YTO B IIPOIECCE TOYBOOOPA30BAHNUS OHU
MPUHUMAIOT CaMO€ HEMTOCPEJCTBEHHOE yuacTre. HanbombIee 3HaueHNEe UMeeT XUMHYECKUN
COCTaB FOPHOU MOPO/IbI, TOCKOJIBKY MUHEPAJIbHAS 4acTh JIF0O0H MOYBBI COIEPKUT B cede, B
OCHOBHOM, T€ 3JIEMEHTBI, KOTOPBIC BXOJIWIHM B COCTaB MAaTEPUHCKOM Moposl. borbIinoe
3HaYeHHE UMEIOT U (PU3HUYECKHEe CBOMCTBA MAaTEPUHCKOM MOPOAbI, MOCKOIBKY Takue (hakTOphl
KaK TPaHyJIOMETPUUECKUN COCTaB MOPOJbI, €€ TIOTHOCTh, TOPUCTOCTh, TEILIOMPOBOIHOCTh
CaMbIM HEMOCPEACTBEHHBIM 00Pa30M OKa3bIBAIOT BIUSHUE HE TOJIBKO HA HHTEHCUBHOCTbD, HO U
Ha XapakTep MPOTEKAIIUX TOYBOOOPA30BATEIHHBIX MMPOIIECCOB.

ConeprkaHre OCHOBHBIX XUMHUECKUX dieMeHToB B mouse: O, Si, Al, Fe, Ca, Na, K, Mg.
Tougennwiii pacmeop. OCHOBHBIE XUMUYECKUE M OMOIOTUYECKUE TIPOIIECCHI B TIOYBE
COBEpUIAIOTCS TOJIBKO NMpHU HAIWYMK BOJbL. [louBeHHas Boja — cpena, B KOTOpOit
OCYIIECTBIISIETCS MUTparus u quddepeHranmsi XAMUIECKIX JJIEMEHTOB B IPOIIecce
nouBooOpazoBanus. [louBeHHBIM PacTBOPOM Ha3bIBAIOT OYBEHHYIO BOAY, T.K. MHOTHE
BEIIIECTBA CO/ECPIKATCS B CBOOOTHOM BOJIE B BHJI€ UCTUHHBIX MU KOJIJIOUTHBIX PACTBOPOB.
Bbonbias 4acTe coeMHEHU HAXOAUTCS B TOYBEHHOM PacTBOPE B BU/I€ HOHOB.

Ocuosusie annonbl: [HCO3] —, [NO2] —, [NO3] — - moctymaror B pe3yibraTe OHOIOHYSCKUX
nporieccos; [PO4] —, [Cl] —, [SO2] — — nmocTynaioT B pe3ysibTaTe COOTBETCTBYIOIIUX
MUHEPAIOB U MIPHU pa3pyIlIeHUU pacTUTENIbHBIX 0cTaTKOB; [HCO3] — — 0CHOBHOI B pacTBOpe
He3acosieHHbIX 1104B; [Cl]—, [SO2] — — ocHOBHBIE B pacTBOPE 3aCOJICHHBIX MTOYB.

OcHoBHbIEe KaTHOHBI: Ca’ + , Mg2 +,Nat+,K+ur.nm.

B nmouBeHHOM pacTBOpPE MOCTOSIHHO MPUCYTCTBYIOT BOJIOPACTBOPUMEBIE OPTaHUIECKUE
coeuHEeHUs — (PyJIbBOKHUCIOTHI, OPraHUYEeCKUE KUCIOThI, aMUHOKHCIIOTHI, caxapa, CIUPTHI U
npyrue coenrHeHus. CocTaB v KOHIEHTPAIKS TOYBEHHOTO PACTBOPa 00YCIaBINBAIOT €T0
AKTHUBHYIO PEaKIIHIO (aKTyalbHasi KHCIOTHOCTh) — 3TO KOHIICHTPAIUS B paCTBOPE HOHOB
BOJIOpoa. Beipakaercs nokazarenem pH.



C nporeccaMy HOHHOTO OOMEHA CBSI3aHO TaKOE BaKHOE CBOMCTBO MOYB KaK UX 0y(hepHOCTh —
CIIOCOOHOCTH TIOYBBI MPOTUBOCTOATH M3MEHEHUIO KOHLIEHTPALIUU U PEeaKIIMK TOYBEHHOTO
pactBopa.
ATPETATHBIN AHAJIM3 METOJIOM H. M. CABBUHOBA

Lenpio arperaTHOro aHaiu3a SBJISETCS YCTAHOBJICHHUE OTHOCUTEIBHOIO COACpPXKAHUS B
MOoYBE HE YacTHll, a arperatoB. [lo3ToMy mpu NpoBENEHUHU arperaTHOro aHajau3a MOYBY
HENb3s PacTUpaTh U JaKe CHJIBHO BCTPSAXUBATh BO M30EKAHHWE Pa3pyIICHHS MOYBEHHBIX
arperaTos.
Obopyoosanue: cmanoapmuulil HAOOp cum, 1AOOPAMOPHbLLE 8eChbl, nougenHvle 0opaszyvl 1, 2;
Pa3zpnenenue arperaToB mpou3BOAUTCS MIPU MOMOIIU CTAHIAPTHOTO HabOpa CHT.
1) onpenenieHne copepKaHUs arperaToB TOTO MJIM HHOTO pa3Mepa B npexaenax 0,25-10 mw;
2) BBISIBJICHUE KOJIMYECTBA BOJIONIPOYHBIX arperaToB U3 BBIICICHHBIX CTPYKTYPHBIX
OTZEIBHOCTEH.
KonuuectBo arperatoB ompeneieHHOTO pa3Mepa HaxoIST METOAOM «CYXOTro»
arperaTHoro, a BOJAOMPOYHBIX arperaToB — METOJOM «MOKPOT0» arperaTHOTO aHajIu3a.

Xo00 pabomur:
Memoo «cyxoeo» azpecamnozo ananusa.

N3 oOpasia He pacTepToil BO3AYIIHO-CYXOW MOYBBI OepyT cpeaHioro npody 0,5—2,5 kr.
OCTOpOoXKHO BBIOMPAIOT KOpPHHU, TajdbKy U JApyrue BkIoueHusa. CpeaHiolo mpody
MPOCEUBAIOT Yepe3 KOJIOHKY CUT ¢ auamerpom 10; 7; 5; 3; 2; 1; 0,5; 0,25 mm. Ha HmkHeM
CHUTE JO0JDKEH OBITh TOJUIOH.
[TouBy mpocemBarOT B HecKojbko mpuemoB, nopuusimMu (100-200 1), mzberas CHIBHBIX
BeTpsixuBaHuid. Korga cuta pasbeAnHSIOT, KaXI0€ W3 HUX CJIETrKa MOCTYKUBAIOT JIAJOHBIO
no pedpy, 4ToOBI OCBOOOIUTH 3aCTPSABIIME arperatrbl. Arperarbl ¢ CHT TEPEHOCAT B
otaenbHble (papdopoBble WK aTIOMUHKUEBbIE Yaki. Korna Bcio cpeHioo mpody mpoceroT u
pazzmenar Ha (paknuu, Kaxayo (pakiuio B3BEIIMBAIOT HAa TEXHOXUMHUYECKHX Becax U
PacCUMTHIBAIOT €€ CoJiepKaHue B % OT MAcChl BO3AYIIHO-CYXOH MOYBBI IO hopmyIie:

X=A*1001 P ,20e

A - Macca CTPYKTYpPHBIX OTJEIBbHOCTEN JaHHOM (ppakiuy;
P - macca mouBsl, B3ATON Ha MPOCEUBAHUE.
Pe3ynbpTaThl 3aMUCHIBAIOT 1O CiieAyomied Gpopme (Tadmn.l).

Ta6auna 1. [IpoeHTHOE colepxkaHuE B NOYBE CTPYKTYPHBIX OTAeJIbHOCTE

Tokasate §
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(dpakmuu, T

Conepxa-

HUE Qpak-

unu, %

Oyenka pe3ynomamos onpeoeneHus.

[Ipexxne Bcero, clenyeT YCTaHOBUTH IPOLIEHTHOE COJEpKaHUE B Mo4Be
CTPYKTYpHBIX arperatoB  pasmepom 1.0 -7.0 MM. DTo0 ompenenseTcss CyMMHUPOBaHUEM
MPOLIEHTHOTO cojJepkaHusi B mouBe (pakmuii 2-1 mMm, 3-2 mm, 5-3 MM, 7-5 mMm. YUem
0osbiIe B mouBe OyneT CONEp)KaThbCsi CTPYKTYPHBIX OTAEIBHOCTEH yKa3zaHHOTO pa3mepa,
TEM OHa Jy4lIle:

* TI0YBBI C XOPOIIEH CTPYKTYpOH coAepkaT arperatoB pasmepom oT 1 go 7 mm > 80 %;
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* TIOYBBI CO cpeaHeln cTpykTypoid — ot 50 1o 80 %;

* IIOYBBI C IJIOXOM CTpYKTypo#l - meHee 50 %;

* MOYBbI OecCTpyKTypHbIE — OT 5 110 10 %.

[Ipu oueHke pe3yiabTaTOB CTPYKTYPHOTO aHaju3a cjelyeT NPUHHMATh BO BHUMAaHHE
pasmep mnpeoOnamaromein ¢pakuuu. Ecnmm  mpeobnamgaroT CTPYKTYpHBIE OTIEIBHOCTH
pazmepom Oosee 10 MM, TO Takas MOYBa MMEET TJIBIOMCTBIA XapakTep, €CIM Mpeodsagaet
dpakius pazmepom menee 0),25 MM, TO TTOYBa YPE3BBIYANHO paCIIBIIICHA.

ITo pe3ynpTaTam aHanau3a CACJIANTE U 3AIMUIIUTE BBIBO.

Memoo «moxpozoy acpecamnozo ananusa.
Obopyoosanue: cemb CTEKISTHHBIX YalleK, CTEKJISIHHAS NAI0YKa, 00pa3ibl MPOCESIHHBIX MTOYB.

Xoo pabomuwi:
1.[Tocne cuTOBOro aHaaM3a CTPYKTYPbl MOUBBI U3 KaX A0 (ppaklMK arperatos, Kpome
nByx nocieanux (0,5-0,25 mm u menpue 0,25 mm), Bo3pMute mo 10 arperartos.
2.IloMecTHTe B HallIKU CTPYKTYPHBIE OT/IEIbHOCTH, PABHOMEPHO PACIPEEIUB UX MO JAHY
YalIky Ha OJJMHAKOBOM PACCTOSIHUU.
3.HaneiiTe B ceMb yaiek BOAYy BBICOTOM OKOJIO 2 CM.
4.0OcraBbTe yalku cTosith 10-15 mMuH.
5.1To ucreuyeHnn 3TOr0 BPEMEHH OCTOPOKHO TIEPEMECTUTE KaXK/IbIH arperat CTeKISHHOU
najgo4koi. IIpu 3ToM moacYnTauTe YUCIO COXPAHUBIIMXCS U Pa3pyLIMBIIUXCS arperaTos,
pe3yabTaThl 3aMUIINTE B TAOIHILY.
6. BeruncnuTe IpoIeHT BOAOMPOYHBIX arperaToB mo Gopmymne
A=a* 100/ s,
2de A — coxeprkaHue BOJOIPOYHBIX arperaToB B JaHHOU dpakuuu, %;
a — KOJINYECTBO COXPAaHMBUIUXCS arperaTos, IIT.;
6 - KOJHMYECTBO B3ATHIX JJIsl aHAJU3a arperaTos, IIT.
Pe3ynpTaThl 3anummTe B Ta0IUITY 8.
Tabauna 2. Coagep:kaHue B No4YBe BOJTONPOYHBIX arperaToB
ITokazarenu

bonee 10 MM
10 -7 MM

7-5 MM

5-3 MM

3-2 MM

2-1 Mm

1-0,5 mm

B3siTo arperaroB 1uist
OIpENEICHHUS, IIIT.

CoxpaHWIIOCh arperaToB
nociue 10-15 mun
pa3MaunBaHUsL.
[IpoueHTHOE ConlepxKaHKE
BOJOIIPOYHLIX arperaTtoB
BO (ppaKIIHH.

7. CpenaiiTe BBIBOA U 3alUILUTE €O B TETPA/b.
Bomnpocs! k Teme:
1. Turbl BEIBETpUBAHMSI TOPHBIX IOPOJ] U UX OCOOEHHOCTH
2. OCHOBHBIE TTOYBOOOPA3YIONTHE TTOPOBI U UX CBOMCTBA
3. DneMeHTHBIHN cOCcTaB MOYB U OYBOOOPA3yIOIIUX MOPO]
4. OcHOBHBIE BUJIBI 1 OCOOEHHOCTU CTPOEHUS MEPBUYHBIX MUHEPAJIOB
5. OcHOBHBIE BHJIBI 1 OCOOEHHOCTH CTPOCHUS BTOPUUHBIX MUHEPAJIOB
Pesynomamui pabomuwr:
Iocne uszyyenus oanHou memvl cmyoenm 0053an 3HAMb COCMAE MUHEPATILHOU YACTU NOYBbL.
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Tema 3. Keiic «Onpenenenne coctaBa OpraHu4ecKoro BemecTsa No4Bbp».
Llenv: Yceoumn cospemennie memoost onpedeneHus 0p2aHuiecKozo eeuiecmed no4esl.
Keiic — 3aganue

1. 3yuuts MeTona onpenenenus rymyca rnods no M.B. Tropuny

2. OnpenenuTb COCTaB M CBOMCTBA OPTaHUYECKOTO BEIIECTBA I10YBBI

3. HapucoBaTh NpUHIMIIHATIBHAS CXEMA CTPOEHHUSI TYMYCOBOH ~ MOJIEKYJIBI

4. 3yunTh OCOOCHHOCTH CTPOCHHUS U CBOMCTB 'YMHUHOBBIX U (DYJIbBOKHCIOT

5. PaccMmoTpeTs MexaHU3MBI TYMYCOOOpa30BaHUS

6. OnpenenuTh KPyroBOpoT OPraHUIECKOT0 BEIIECTBA, M COCTAaBUTH OaaHC rymyca

MIOYB B JIECHOM MAacCHBE.
Cooeporcanue memvi: 1'yMyCcOM MOYBBI HA3BIBAIOT CIOKHBIA JUHAMUYECKUM KOMILIEKC
OpPraHUYECKUX COCIUHEHU, 00pa3yIoIUXCs MPU PA3I0KEHUH U TYMU(DUKALIMA OPTaHUYECKUX
OCTaTKOB B IOYBE.

I'ymyc comep XUt OOIIMPHYIO TPYIITY HETYMU(UITUPOBAHHBIX BEIIECTB, OPTraHUYECKUX
OCTAaTKOB U IIPOJYKTOB UX paclaja, a TAKXKE IPYIILy I'yMYCOBBIX BEIIECTB, COCTABIIIOIINX
IIABHYIO U CIIENU(UYECKYIO YacTh IyMyca.

CymecTByronie METOAUKY MO3BOJISIIOT ONPENEIATh KaK OTIEIbHBIC TPYIIIBI TYMYCOBBIX
BEIIECTB, TAK U CyMMAapHOE UX COJEpKAHUE.

[Ipu onpeneneHun CyMMapHOTO COJIEpKAHUS I'yMyca YYUTHIBAIOT BCe (OPMBI
OPraHMYECKOI0 BEIIeCTBA MOYBLI. [109TOMY py MOATOTOBKE €€ K aHAIN3Y TIATEIbHO
OTOMPAIOT KOPEIIKH U BCE BUTUMBIE OPTaHUYECKHE OCTATKU C TEM, YTOOBI 110 BO3MOKHOCTH
UCKJIIOYUTh OPTaHUYECKUE BEIECTBA HETYMYCOBOM IIPUPOIBI.

Knaccuueckuii MeTon onpenenaeHus rymyca nouBsl pa3padoTad pycckuM ydensim . T
['ycTtaBcOHOM. DTOT METOJ OCHOBAH Ha CyXOM C)KUTaHMU I'yMyca A0 YTJIEKHCIOTO ra3a npu
NpOKaJTMBAHUU MOYBBI. Y riaekuciblii ra3 (CO; ) coOuparoT, B3BEIIMBAIOT U 110 €r0
KOJIMYECTBY BBIYMCIIAIOT colepkanue rymyca. Ognako meron I'yctaBcToHa faer
NOBBIIICHHBIE TTOKA3aTEIH, [IOATOMY B HACTOSIEE BpeMs B IPAKTUKE J1a00PaTOpPHBIX padboT
JUIsL OIIPEIENIEHUs TyMyca MUHEpalbHbIX IOYB NPUMEHA0T MeToa Knona — CabaHuHa u
metox TropuHa. OHM OCHOBAHBI Ha C)KUTAHUM OPTAaHUYECKOTO BEUIECTBA MOKPBIM CIIOCOOOM
(xucnoToit). J{1s BBIUMCIIEHUs KOJIMYECTBA OPTaHNYECKOT0 BEIECTBA B TOPQSAHBIX [TOUBAX
OIPEIEIAIOT IIOTEPH IIPU TPOKATUBAHUH.

Onpenenenue rymyca meroaom U. B. Tiopuna

Meton TropuHa OTIMYaeTCs MPOCTOTOM, TOYHOCTHIO M OBICTPOTOH OmpeaeneHus rymyca.
Ero mmpoko NpUMEHSIOT NPU MAacCOBBIX aHAJIM3aX IIOYB. OTOT METOJ OCHOBAaH Ha
okucinenun rymyca 0,4 H. pactBOopoM nByxpomoBokucioro kamus (K 2 Cr , Oy),
IPUTOTOBJICHHOTO Ha CEPHOM KHCIIOTE, Pa3BEJEHHOW B BOJ€ B 0ObEMHOM COOTHOILIEHHUH
1:1. [lo koaMYeCTBY XPOMOBOM KHUCJIOTHI, MOLIEIIEH HA OKUCIEHUE T'yMyca, CyIsT O €ro
kosmdyecTBe. OJHAKO 3TOT METOJ, IIUPOKO UCIOJIb3YEMBI B HaIlIEH 30HE, UMEET HEKOTOPHIE
OrpaHU4YeHUsA. B 4acTHOCTH, dTUM METOAOM HENb3s OINpPENEIATh I'yMyC B II0YBaX, CHUIBHO
3aCOJIEHHBIX XJIOPUJAMH, a TaKKe B IIOYBAX, COJAEPXKAIIMX 3aKHUCHOE KeJae30 M 00JbIIoe
KOJIMYECTBO MapraHia (IoJy4yaroTcsi 3aBbIIICHHBIE pe3ynbTarbl). KapOoHaThl B mouyBe He
MEUIal0T ONPEACIICHUIO TyMYyCa.

Xox anaam3a. 1. 3 moAToTOBICHHON ISl ONpeieNIieHUsl TyMyca M a30Ta MOYBHI OepyT
HAaBECKY Ha AHAIIMTMYECKUX Becax. BennumHa ee 3aBUCUT OT COAEp)KaHMs T'ymMyca B aHa-
JU3UPYEeMOi mouBe: yeM OoJbllle B HEH r'yMyca, TeM MEHbIIIe HaBecKa.

Copepxanue rymyca (B %) Hagecka (B 1)
>10 0,1
105 0,2
5—1 0,3
1-05 0,4
<0,5 0,5
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[Ipy B3BemIMBAaHWM HAa AHAIMTHYECKUX BECaX HABECKY IOYBHI CleayeT Oparh BO
B3BEIICHHYIO CYXYIO TPOOHPKY.

2. HaBecky mo4BBI BBICHIIAIOT OCTOPOKHO, HE PACIBLISISA, HA JHO KOHHYECKOM
K0J1661 00beMoM 100 mut.

3. Ilpunuparot B K00y ¢ nmo4Boii u3 6roperku Touno 10 mi* 0,4 H. pacTBOpa
JBYXpPOMOBOKHCJIOTO KaJIisl, pACTBOPEHHOI'0 B CEPHOMN KUCIIOTE, U COJEPKUMOE
OCTOPOKHO TIEPEMEIITUBAIOT KPYT'OBBIM JBUKEHHEM KOJIOHI.

4. B ropio xon0bl BCTaBIAIOT MaJCHbKYIO BOPOHKY, KOTOPas CIY>KUT
XOJIONMJIBHUKOM, CTaBAT KOJIOY Ha acOECTOBYIO CETKY U HArpeBalOT KUJIKOCTh Ha
cl1aboM TJIaMEHH Ta30BOM TOpeiKu (MM Ha dJeKTpudyeckoi miautke). [1o mepe
HAarpeBaHUsS U3 KHUJKOCTHU BBIACISAIOTCS Menkue my3bippku CO;, KOTOphIE
MIPU 3aKUITAHUH KUJIKOCTH (depe3 3—5 MuHyT) OyayT Oosee KpYyIHBIMH.
OTMeuaroT Ha4Yano 3aKUMaHus, © yMEPEHHOE KHUIISYEHHE NPOJOIKAIT 5 MUH

Cnenst 3a k0JIOOM U HE TOMYCKAIOT OypHOT'0 KUIEHUSI, COMPOBOKIAIOIIETOCs
BBIJICJICHUEM TTapOB uepe3 BOPOoHKY. [Ipu CHIIbHOM U MPOJOIIKATEIEHOM KHUIISTYCHUT
YBEINYMUBACTCA KOHIIEHTPAIUs CEPHOM KHCIOTHI, UTO MOKET IPUBECTU K PA3JI0KEHUIO
XPOMOBOM KHCIIOTHI, @ OTCIO/Ia M K HEBEPHBIM pe3yJibTaTaM aHaIu3a.

5. Tlocne kumnstyeHust KOJIOE JAIOT OCTHITh, U €€ COJCPKUMOE MTEPEHOCAT B KOJIOY
eMkocThio 500 M. CHavana oOMBIBAIOT U BEBIHUMAIOT BOPOHKY, a 3aT€M HaJIUBAIOT B
koy10y Ha 100 MJI TUCTUITUPOBAHHON BOJBI U COAEPKUMOE MEPETUBAIOT B OOJBIIYIO
kon0y Ha 500 M1, KyAa MpeaBapuTeIbHO HATUBAIOT 0K0JI0 100 M TUCTUITUPOBAHHOM
BoJibl. [lociie 3TOro ManeHbKyto K0ja0y HECKOJIBKO pa3 OMOJacKUBAIOT BOJOM, BBIJIMBAs €€
KaXXJIbIi pa3 B O0JbIIYI0 KOJIOY, TTOKa B HEl He cobepeTcst okoio 300 mi pacTBopa.

6. K nonyuyennomy B 6osbioi kosbe pactBopy npubasisioT 10 kanens 85%-Hoii
dbochopHo#t KHCTOTH U § Kamenb nudeHUIaMUHA, BCE TIIATEIHHO MEPEMEIINBAIOT U
OTTUTPOBBIBAIOT OCTATOK XPOMOBOKHCIIOTO Kalusl (XpOMOBOM KHCIOTHI), 0,2 H.
pactBOpoM co Mopa 10 mepexo/ia iBeTa pacTBopa u3 Oyporo B 3esieHbli. B Hauane
TUTPOBAHUS KUAKOCTh MPUOOPETAET TEMHO-0YPYIO OKpacKy, KOTopasi IEPeXoIuT B
WHTCHCUBHO-CHUHIOIO, & B KOHIIE TUTPOBAHMS — CEpoBaTo-3eJIeHoBaTy0. [Ipu HeOompIoM
M30BITKE cot Mopa )KUJIKOCTh MPUOOpETaeT APKO-3eJIeHYI0 OKpacKy. Jlo mepexona Oypou
OKpacKu B CHHIOIO colib Mopa HaJj0 MPHJINBATh HEOOIBITUMU MOPIUSIMHE, a TIOCIIE TOSB-
JIEHUsI CUHEN OKPACKH U JI0 €€ Mepexo/ia B 3eJIEHYI0 — M0 KallisiM, TIAaTeIbHO
nepeMenIuBas pacTBOp B TOM H JPYroM ciiydae.

7. IuderunamMuH npuOaBIsIOT Kak HHANKATOP, a hochopHas KUCIOTA, yCTPaHsIsA
BIIMSTHUE HOHOB OKHCHOTO JKelie3a, OOYCIOBIMBAET PE3KH MEepexo/i CHHEH OKPACKH B
3€JIEHYIO.

[To okOHYaHWU TUTPOBAHHS OTMEUAIOT W 3AMKCHIBAIOT YHUCIO MIJLTHIUTPOB coiau Mopa,
noleueil Ha TATPOBaHUE OCTaTKa XPOMOBOKUCIIOTO KaJlUs.

[Ipyn HarpeBaHWM XPOMOBOKHCIIOTO Kallusi B CEPHOU KHCIOTE B MPUCYTCTBUHU Tymyca
MOYBBI IPOUCXOAUT OKHUCIEHHUE nociennero 10 CO;:

2K,Cry07 + 8H,S0, + 3C (rymyca) = 7Cr, (SO4)3 + 2K,S0O4 + 8H,0 + 3CO3.

[Ipy TtutpoBaHum conapio Mopa u30bBITKA XPOMOBOKHCIOrOo Kamus (He
M3PACXO0JIOBAHHOTO HA OKUCIICHUE TyMyca) MPOUCXOJHUT PEaKIIHs:
6FeSO, (NH4)2 SO, + KoCr0; + 7TH,SO4 = Crry (804)3 +3F82(SO4)3 + 6(N H4)a SO, +K 2SO, + 7H,0.

8. YcranaBnmuBarmOT, CKOJBKO coiau Mopa wuaer Ha TUTpoBaHue 10 Ma pacTBopa
XPOMOBOKHCJIOTO KaJIUsl B CEPHOM KUCIIOTE (XOJOCTOE ONpeeseHue) *.

* 10 M pacTBOpa XpOMOBOKHCIIOTO KW BBIJIMBAIOT B MONYJIUTPOBYI0 KoaOy. Jlo6aBmsior 300 mu
IUCTHJLUIMPOBAHHON BOIHI, (pochopHON KHUCIOTH W AU(EHIIAMHHA B TAaKUX K€ KOJIMYECTBAaX, KaK M MPH
OTIpeNIeTICHUN TYMyca, U TUTPYIOT COJbi0o Mopa 10 mpruoOpeTeH s pacTBOPOM TPSI3HO-3EJICHOTO I[BETA.

Taxk kak conb Mopa rotoBat BaBoe ciabee (0,2 H.), To Ha 10 M1 0,4 H. XPOMOBOKHCIIOTO Kallus €€ UIET
00BIYHO 0KO0JI0 20 ML
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CopepxaHue rymyca BBIYHCISIOT 110 hopMyIie:

A=[(a—D) K, *100 0,0010362 *Kuz0] /G
I'me A - conepxanue rymyca (B % Maccbl CyXOi ITOYBBI);
a — cojAepxkaHue coau Mopa, mnoueanee Ha XoJa0cToe TuTpopanue 10 mn
XPOMOBOKHUCIIOTO  Kamus (IyHKT §);
b — konuuecTBO conr Mopa, momieaniee Ha TATPOBAHUE OCTATKAa XPOMOBOKHUCIIOTO KaJHs
(myHKT 7);
Km — nonpaBka k TuTpy Mmosiu Mopa;
0,0010362 — ko3¢ dunuent nepecuera Ha TyMyc, Tak kKak 1 mx 0,2 H. conu Mopa
COOTBETCTBYET YKa3aHHOMY KOJIUYECTBY F'yMYyca;
KH20 — K03 HUIHEHT TUTPOCKONMUYHOCTH JUIs TIepecueTa Ha CyXyIO TIOYBY;
G — HaBecka BO3IYIITHO-CYXOU IMOYBHI (B T).

PeakTuBsl:

1. 0,4 H. pacTBOp JABYXPOMOBOKHCJIOTO Kaius B pa30aBieHHOM cepHoit kuciote (1 : 1).
2. 0,2 1. pactBop conu Mopa.

3. 85%-nwrit pactBOp opTodocdopuoit (H3PO,4) kucmoTsI.

4. PactBop nudenunamuna (C 12H 11 N) B cepHoit kucnore.

Onpenenenne rymyca no U.B. Tropuny B moaupuxkanuu B. H.
CumakoBa

B momudukanmu B. H. CumakoBa ompeneneHue rymyca ¢ Hadajla U JO MOMEHTa
OKOHYaHMS MATUMUHYTHOTO KMIIITUEHMS BEAYT TakK )K€, Kak U 1o TropuHy (IyHKTHI 1, 2, 3,
4). Tlocme kumsiueHHss KojOE MAaOT OCTHITh. M3  TPOMBIBAIKM  OOMBIBAIOT
JUCTHJITUPOBAHHOM BOJIOM BOPOHKY M CTEHKH KOJIOBI, oBeAst B Hel oobeM 10 30—40 muL
JoGasnsitor B kKonby 4—>5 kamensb 0,2%-Horo pactBopa (hEeHHIAHTPAHUIOBOM KUCIOTHI U
tutpytor 0,2 H. pactBopoM coimu Mopa. Konen TUTpoBaHMS ONpPEAENsSIOT IMEPEXOI0M
BUIITHEBO-(UOJETOBON OKPACKHU B 3€JICHYIO OKPACKY.
BriuncnsoT pe3ynbTaTsl aHalu3a U X0JIOCTOTO TUTPOBAHUSA TaK ke, Kak ¥ o Tropuny.

Pezynomamur pabomeoi:

Ilo mepe 0C60€EHUA OanHoU pa60mbz cmy()eHm 0019iCeH 3HAMb OCHOBHbLE KIACCUYECKUE
Memoobl onpedeﬂeHuﬂ Op2carHU4YeCcKoco seuiecned novesl.
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Tema 4. Opranusanusi TBepaoi ¢aspl nouBbl. MexaHNYeCKHI COCTAB M CTPYKTYpa
Mo4YBbI, pusuvyeckue, PU3NKO-MeXaHUUYECKHE CBOMCTBA MOYB.

(ceMuHap - KpYIJbId CTOJI).
Heasn: H3yuums epanyromempuueckuti cocmag u CmpyKkmypy JAecHbiX HOUS.
Cooeporcanue memoi:
I'panynomempuueckuti cocmas. Knaccugurayus noue no epanyiomempuyeckomy cocmas).
Brusanue epanyiomempuueckoco u MUHEpaiocsuyecKkoeo cocmasa MamepuHCKux nopoo Ha
nouY8000pazosanue u ni0dopooue.
Cmpykmypa nougvl. [lonamue o cmpyKmypHocmu u Cmpykmype noussi. Buovl cmpyxmypui
nousvl. OCHOBHBLE NOKA3AMeENU CIMPYKMYPbL NOYBbL ((hopma, pasmepsl, 6000NPOYHOCHID,
CBA3HOCMb, NOPO3HOCHb, HADYXAEMOCMY). AePOHOMUYECKU YeHHble 8UObl CIPYKMYPb.
Daxmopul, YCI08UsL U MEXAHUIM POPMUPOBAHUSL A2POHOMUYECKU YEHHOL CIPYKIYPbL
(Munepanvubie U opeaHuyecKue Koalouosl, NO2N0UeHHble KAMUOHbL, 811a2d, MEXAHUYECKAs.
obpabomka, memnepamypa). Bausinue cmpykmypul Ha 600HO-8030YUIHbLU, NUMAMETbHBIL U
opyaue pexcumvl nous. Meponpusamus no co30aHuI0 U NOOOEPIHCAHUIO AZPOHOMUYECKU YEHHO
CMPYKMYpbl NOYBHI.

CBolicTBa MEXaHUYECKUX JIEMEHTOB TBEPI0H (Pa3bl MOYB U TOYBOOOPA3YIOIMIUX TTOPO/I,
XUMHUYECKUM U MUHEPAJIOTHYECKUIT COCTaBbI MOYBBI MEHSIOTCS OT UX pa3Mepa JOBOJILHO
OTYETINBO. YTO MOCITYKUIO OCHOBAHUEM JUISI pa3/ieieHnsl UX Ha rpynibl Ui gpakiuu. Takas
IPYNIUPOBKA Ha3bIBAETCs Kilaccu(PUKaAIe MEXaHNUYECKUX AJIEMEHTOB MOYBBHI.

Haubosnbiee npusHanue nosyymia KiaccupuKais MeXaHnueckux 3eMeHToB KaunHckoro.
Taoauna 1. Knaccendpukanus mexannveckux djeMeHToB no H.B. Kauunckomy

Hazeanus ¢ppaxyuii mexanuueckux s1emenmos Pazmepwr ¢ppaxyuii, mm

Kamuan >3

I'paBuit 3-1

ITecok: kpymHBIH 1-0,5
cpenHuit 0,5-0,25
MEJIKUNA 0,25-0,05

[Tpu1b: KpymHAs 0,05-0,01
CpemHsist 0,01-0,005
MeJKast 0,005-0,001

Nn:  rpyOsrid 0,001-0,0005
TOHKHI 0,0005-0,0001
KOJUIOUIBI <0,0001

OxapakTepu3yeMm riaBHeIme 0COOCHHOCTH (paKIil MEXaHMYECKUX JIEMEHTOB C
arpOHOMUYECKOM TOYKH 3PEHUS.
Kamnu (>3 MmM) — 00JIOMKH TOPHBIX MTOPOJ 1 MUHEPAJIOB, BOAOIIPOHUIIAEMOCTh IPOBAJIbHAS,
AJIEMEHTHI MUTAHUSI HAXOAATCS B TPYAHOIOCTYITHOU (hopme.
I'pasuii (3—1 MM)— 00JOMKH MTEPBUYHBIX MUHEPAIIOB, BOJAOIPOHHUIIAEMOCTh IIPOBAJIbHAs,
BOJIONOIEEMHAS CIIOCOOHOCTh OTCYTCTBYET, BIArOEMKOCTh O4eHb HU3Kas (< 3 %), 37IeMEHTHI
MATAaHUS PACTEHUN B TPYIHOIOCTYITHOM opme.
Ilecok (1—0,05 MmM) — 00JIOMKH NEPBUYHBIX MUHEPAJIOB, CPEIH KOTOPBIX MPeo0IaaaoT
KBapIl ¥ MOJIEeBbIE MINAThI; IO MEPE YMEHbILIEHUS AUaMETpa YaCTHUI] IIeCKa BO3pacTaeT
coJiep>kaHue KBapIia Kak MUHEpala, 00jiee yCTOMUYHUBOTO K BEIBETPUBAHHUIO;
BOJIOTIPOHUIIAEMOCTh BBICOKAs, HU3Kasl BOJOMOIbEMHAs CrTOCOOHOCTH (0T 2...3 10 50 cM) u
HU3Kas BiaroeMkoctsb (3—10 %).
IToinw kpynnas (0,05—0,01 Mm) — OaU3Ka 0 MUHEPATOTHYIECKOMY COCTaBY K (YpaKIHsIM
MecKa, HO BOJHBIE CBOKWCTBA HECKOJIBKO Jy4YIlle, TIOCTIE IO IS U TIOCTIEAYIONIETO BhICHIXaHUs
3aIlJIBIBAIOT ¢ 00pa30BaHUEM IMOBEPXHOCTHON KOPKH, OTPULIATEIbHO BIMSIOIEH HA BOIHO-
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BO3/YIIHBIE CBOWCTBA MTAXOTHOTO TOPU30HTA, YTO MOKET MPUBECTU K THOETH BCXOJIOB
pacTeHHii; ycTpaHseTcsl Bce 3T0 OOpOHOBaHHUEM.

ITvins cpeonsia n menxas (0,01—0,001 MM) — B 3THX (QpakIHsX 10 CPABHEHUIO C KPYITHOM
IBUIBI0 YMEHbIIIAETCS KOJIMYECTBO KBaplia U MOJIEBBIX IIMATOB, 0COOEHHO B MEJIKOM MbUIH (B
MEJIKOH MbUTH OOJIBIIE CONEPKHUTCS CIIIOJI, POTOBOI 0OMaHKH, XapaKTePHO HATMUNE
BTOPUYHBIX MHUHEPAJIOB U TYMYCOBBIX BelIeCTB). YaCTHUIIbI CpeIHEN MbLIN MPAKTUYECKH HE
Y4YacTBYIOT B CTPYKTYpOOOpa30BaHHUHM, a YACTUIIBI MEJIKOM BTN CIIOCOOHBI K KOATYJISLUU U
CTPYKTYypOOOpa30BaHHIO; BIIATOEMKOCTh U BOJONOIBEMHAs CTIOCOOHOCTH BHICOKHE;
BOJIOIIPOHUIIAEMOCTh HU3Kasl.

Hn (<0,001 MmmM) — B mrCTOM (PpaKIiuy IEPBUIHBIX MUHEPAIOB MaJIo, CPEIN HUX KBapIl,
OpTOKJIa3, MyCKOBUT; WJI COCTOMT B OCHOBHOM U3 BBICOKOJUCIIEPCHBIX BTOPUYHBIX MUHEPAJIOB,
TJIMHHBIX MUHEPAJIOB, TyMYCOBBIX BellecTB. OH 001ajaeT BHICOKOH MOTJIOTUTEIBHON
CIOCOOHOCTBIO, CIIOCOOHOCTHIO K KOATYJISILUU U CKJICMBAHUIO MEXaHUYECKUX IIEMEHTOB B
arperarbl; KoJUIouHas ppakilus 1ia UTpaeT INIaBHYIO POJib B PU3NKO-XUMUYECKUX MTOYBEHHBIX
npolieccax; Wi ABISETCA CPeAOTOYHEM AIIEMEHTOB MUTAHUS pAacTEHUil; OoraT OKCHIaMU Kele3a
U JIFOMHHUSI; BIIATOEMKOCTh OYEHb BBICOKA; BOJOMPOHUIIAEMOCTh U BOJIOMOIbEMHAS
CIIOCOOHOCTH MUHUMAIILHEIE.

Yactuirsl TBep0# a3bl MOUBHI KpymHee 1 MM (KaMHU U TPaBHii) Ha3bIBAIOT CKe1eMHOU
yacmvio, a MEHee | MM — menKko3emom.

OtaenpHbIE TPYNIIBI MEXAaHUYECKUX 3JIEMEHTOB IO-pa3HOMY BIHSIOT Ha CBOICTBa
NOYBBl. JTO OOBSCHAETCS HEOJUHAKOBBHIM HX MHUHEPAIOTUYECKUM M XHUMHUYECKHM
COCTaBOM M Pa3HbIMH (PU3NYECKUMU U (PUIUKO-XUMUUECKIMH CBOHCTBAMHU.

OmHocumenvHoe cooepicanue 8 nouge Uil Nopooe MexaHudeckux 21eMeHmos Ha3bl8aemcs
MexaHuyeckum cocmasom, a KoIudecmeenHoe onpeoenerue ux — MexaHudecKkum aHatu3oM.

Bce mouBbl 1 IOPOJBI 10 MEXAHUYECKOMY COCTaBY MOXHO OOBEIWHUTH M HECKOJIBKO
TPYNI C XapaKTEPHBIMU IS HUX PU3NYECKUMHU U XUMHUYECKHMH CBONCTBAMHU.

Onny W3 MepBbIX HAYYHBIX KJIACCH(PUKANMNA MOYB MO MEXaHUYECKOMY COCTaBY Jai
npodeccop H. M. CubuprieB, KoTopasi OCHOBaHa Ha COOTHOIIICHUH TJIMHBI K TTECKY.

Ta6auna 2. Knaccupukanum noys no MeXaHu4ecKOMY COCTaBY

Haspanne | Copeprkanue GU3NIECKOMN TITHHBI Conepxanne pu3nIecKoro
TIOYBBI (gactur; <0,01 mm) (8% ) necka (gactur; >0,01 mm) (B %)
OA30JIMCTOrO CTCITHOT'O COJIOHIIBI 1 OA30JIMCTOrO CTCITHOT'O COJIOHIIbI 1 U
THIIA TUIIa CHJIBHOCO- THIIa THIIa CHUJIBHOCO-
1o4yBo00Opa30Ba | MOYBOOOPA30 | JIOHIEBATHI € | TO0YBOOOpa3- |mouBooOpaso | JoHIEBATHIE
H usl (He Ba HUA, oBaHus (He Ba HUA,
HACBIIICHHBIC | KPACHO3CMbI HACbIIICHHBIC | KPACHO3CMbI
OCHOBaHI/ISIMI/I) " KCJITO3CMbI OCHOBaHI/IHMI/I) 1 KCITO3EMbI
Hecok: peIxiibii 0—5 0—5 0—5 100—95 | 100—95 | 100—95
Iecoxk :cBA3HBINA 5—10 5—10 5—10 95—90 95—90 95—90
Cynecp 10—20 10—20 10—15 90—=80 90—80 90—85
Cyrmunox:nerk. | 20—30 20—30 15—20 80—70 80—70 85—80
« cpeqHuit 30-40 30-45 20—30 70—60 70—55 80—70
«TSDKEIIBIN 40—50 45-60 30—40 60 — 50 55-40 70—60
I'nuHa: nerkast 50—65 60—75 40—50 50—35 40—25 60—50
D'nuna: cpenss | 65—80 75-85 50—65 35—20 25—15 50—35
I'nmuna: Tsoxenas >80 >85 >65 <20 <15 <35

JMATHOCTUKA T1I0UB 110 MEXAHUYECKOMY COCTABY

B moneBbIx yciaoBHSX W B J1a00paTOpUU MEXaHUUYECKHI cOCTaB MOYB MPUOIHMKEHHO
ONpEeNEeNsA0oT MO BHEIIHUM IMpPU3HAKaM W Ha OLlynb. [l TOYHOrO €ro ycTaHOBJICHUS
IPUMEHSIIOT J1a0OpaTOpHbIE METOJIbI, MO3BOJISIONIME HAXOAUTh KOJIMYECTBO BCEX TIPYIII
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MEXaHUYECKHUX 3JIEMEHTOB, Claralouiux MouBy uiau nopoay. Ilo cogepkanuto ux, nonb3ysach
paccMOTPEHHOM BBINIE KiIacCH(pUKAIIMEH, MOXKHO YK€ 0e30mMO0YHO OTHECTH HCCIIEIYEMYIO
[IOYBYy WIM IOpPOAY K TOW WIM HHOW TIpylIe MEXaHUYeCKOoro cocrasa. Bce rpymmsl
MEXaHMYECKOTO COCTaBa MOYB M MOpoA (TECOK, CYNech, CYIJIMHOK MEeCUYaHUCTBINA, CYTIITMHOK
NBUICBATHIA U T. JI.) MOKHO pa3iinyaTh MO PsAy NPU3HAKOB. 3HAs 3TU NMPU3HAKU U HUMes
COOTBETCTBYIOLIMI HAaBBIK, MOXXHO OBICTPO M C JIOCTATOYHOM TOYHOCTHIO OIpPEAEATh
MEXAHUYECKUN COCTaB B MOJIEBBIX YCIOBUSIX.

Xo0 pabomuwr:

Cyxoii meroa. Cyxoli KOMOUYEK WM IIENOTKY MEIKO3€Ma MOYBBI UCIIBITHIBAIOT HA OLLYIb,
KJIaAyT Ha JaJOHb W TIIATEIbHO pacTUparoT nanbliaMu. [Ipu HEoOXOIMMOCTH MJIOTHBIE
arperatbl pas3/JaBIMBalOT B CTyHNKe. MeXaHMYECKHMH COCTaB IIOYBBl WJIM TMOPOABI
oTpeeNsieTcs MO OUIYIIEHUIO IPU PaCTUPAHUM, COCTOSHUIO CyXOH MOYBBI, 10 KOJUYECTBY
necka cleyIomuM oopa3om (tadm. 4).

Moxkpblii MeToa. O6paser pacTepTol MOYBHI YBIXHSIIOT U IEPEMEIINBAIOT 10
TECTOOOPA3HOTO COCTOSHUSA, TPU KOTOPOM TOUYBBI 00J1aaI0T HAWOOJIBIIIECH TIJIACTUYHOCTHIO.
[Ipu onpeneneHny MEXaHMYECKOTO COCTaBa KapOOHATHBIX IOYB M ITOPOJ IPUMEHSIOT BMECTO
Bozbl 10%-ryto HC1 ¢ menbro pa3pymieHus BOJOMPOYHBIX arperaToB. M3 moAroToBIeHHON
MIOYBHI HA JIQJIOHU CKATBIBAIOT MIAPUK M MPOOYIOT pacKaTaTh €ro B IIHYP TOJIIIMHON OKOJIO 3
MM, 3aT€M CBEPHYTb B KOJIBIO TUAMETPOM 2—3 CM.

Taoauna 4. OpranojienTuyecKkre NPU3HAKN MEXAHUYECKOI0 COCTABA MOYBbI

Mexanuuec CocrostHre cyxoro oopasiia OmurynieHue npu pacTUpaHUK CyXoro

KW COCTaB obpasia

Ilecok Ceimryuee CoCTOUT HUCKIIOYMUTENHLHO U3 MecKa

Cyriech Komouxku cia0ble JIETKO [IpeobnanatoT mecUaHbIe YACTHIIBI
pa3AaBIMBAIOTCS Menkne 4YacTHLBI SBISIOTCS IPUMECHIO

Jlerkuii Komoukwu paspyiarorcs ¢ [IpeoGnanatoT necyansie

NECYAHUCTHl [HEOOJIBIINM YCUIIUEM Y4acTULb! [ TMHUCTBIX YacTHI]

i CyrIIMHOK 20-30%

Cpennuit CTpyKTypHBIE  OTIEIBHOCTH [lecuanple 4acTHIIBI €LIE  XOPOILLO

NIECYAHUCTBIN |pa3pylLatoTCs C TPYIOM, pa3IUYUMBI.

CYINIMHOK HaMe4aeTcs yriIoBaTOCTh UX [ TMHUCTBIX YaCTHL IPUMEPHO [OIOBHHA
(hopMbI

Tsoxensiin Arperarsl IUIOTHBIE, YIJIOBAThIE [lecyaHbIX 4acTHIL] IOYTH HET.

CYIJIMHOK [IpeoGafatoT IIMHUCTBIEC YACTUIIBI

I'mina Arperatbl OYEHb IUIOTHBIE. ToHkast ogHOpoIHAs Macca.
VYrnoBarsle. NIECUaHBIX YaCTHUIL HET.

B 3aBHCHMOCTH OT MEXaHUYECKOTO COCTaBa MOYBBI WJIM MOPOIbI TOKA3aTEIN «MOKPOTO)
crioco0a OyayT pa3ITu4HBI.
Ilecok He 0Opa3yeT HU 1IapuKa, HU mHYpa. Cynech 00pa3yeT MmapuK, KOTOPBIH packaTaTh B
mmyp He ypaercs. [lomydarores TONbKO 3a4aTKU MIHYpA.

Jlezkuil cyznunok packaTbIBaeTCs B IIHYP, HO TOCIEIHUI OYeHb HEMPOUEH, JIETKO pachagaercs

Ha 4aCTH IIPpU paCKATBIBAHUHW WJIA TIPH B3ATUU C JIAJOHU.

Cpeonuii cyenunox 00pa3yeT CIUIONIHOW THYP, KOTOPBIA MOKHO CBEPHYTH B KOJIBIT0. KOIbIT0

C TPEIIMHAMHU U NIEPETOMAMHU.
Tascenwiit cyenunoK JNETKO pacKaThiBaeTcs B IHYp. Kob1io ¢ Tpemmuamu.
I'nuna o6pa3yeT IJITMHHBIN TOHKUH IIHYP, KOJBIIO O€3 TPEIIHH.




Heo6xoanMo ObITh BHUMATEIBHBIM IIPU ONIPEIETIEHUH MEXaHUYECKOT'0 COCTaBa MbLJIEBATHIX
CYIJIMHKOB M cymnecel. [Ipu pacTupanuu cynecu Npou3BOIAT IIYPIIAIIUA 3BYK U CCHIMAIOTCS C
pyku. IIpu pacTupaHuy JerkUX CYIJIMHKOB OIYIIAETCS SICHO pa3jiMuruMasi HIEpOX0BAaTOCTb,
[JIMHUCTBIEC YaCTULIBI BTHpaOTCA B KOXKY. CpeiHre NblIeBaThle CYTIIMHKU TaKXKe JatoT
OLIYIICHWE MYYHHUCTOCTH, HO MIPOU3BOST OLIYIIEHUE TOHKOW MYKH €O C1a003aMeTHON
11epoxoBaTocThio. KOMKM cpeTHUX CYTIMHKOB Pa3faBlIMBaIOTCS C HEKOTOPBIM YCUITEM.
Tspxenple IblIEBAaThIE CYTJIIMHKU B CYXOM COCTOSIHUM C TPYZOM MOAJAIOTCS Pa3AaBINBaHHUIO,
00pa3yroT XOpOIIO BEIPAXKEHHBIE CTPYKTYPHBIE OTJEIBHOCTH C OCTPBIMH pedpamu, 1atoT
OLLYIIEHUE TOHKOM MYKH IpHU pacTupanui. lllepoxoBaTocTh HE OIyIIAETCsl.

Pe3ynbratel onpeaeneHsi MEXaHMYECKOT0 COCTaBa MOYB WIIM MOPOJT B KOPOOOUHBIX
o0pasiax moJeBbIMH METOJIaMH 3alKUCHIBAIOT MO CIEAYIONIeH (hopMe B TaOIHUIIBI.

Tabauna S. /InarHocTuka MeXaHNYeCKOr0 COCTABA MOYB M MOPOJ CYXHM METOI0M.

Ne JlnarsocTuyeckue nNpu3HaKku Hassanue nouss!
OO0pa3- | Bpipaxkennocts | CBA3HOCTS Haymune Hamuune 10
na CTPYKTYpBI MECYaHbIX YacTuly | TPIICBATBIX HaCTHUIl | MEXAHUICCKOMY
U WIKMCTOH (pakiun COCTARVY

Tabauna 6. IHarHOCTHKA MEXaHM4YECKOr0 COCTABA MOYB M MOPOJ MOKPBIM METO0M.

Ne oOpasna JInarHocTUYeCKHE IPU3HAKHA Ha3sanue
CkaTbIBaHUE IIApHKA OOGpazoBanue mHypa | Jedopmarms niHypa IIOYBBI

CrpyKTypa MouBbI — COBOKYITHOCTB €€ arperaTtoB pa3inyHON BETUYHUHBL, (POPMBI U
Ka4eCTBEHHOT'O COCTOsIHUS. KauecTBO CTPYKTYphI OIICHUBAETCS, IPEXKJIE BCETo, € pa3Mepamu,
BOJIOTIPOYHOCTBIO, & TAK)KE MEXaHUUECKOH MPOYHOCTHIO U TOPUCTOCTHIO.

ATpOHOMUYECKH IIEHHOU cuuTaeTcs (pakuus pazmepom oT 0,25 1010 MM, ocobenHo 1...7 MM
(Tab1n.7). OTHOLIEHNE MACcChl arperaToB ATOM (PpakLUU K CyMMapHON Macce TIBIONCTOM
(6oneel0 mm) u mbieBaTol ¢pakmuu (Menee(,25 MM) Ha3bpIBaeTCs KOG HUIIMECHTOM
CTPYKTYpHOCTHU U Kojebrnercs ot 1,0...1,5 y manoctpykrypHbIxX 110 3,0...3,5 y Xoporo
OCTPYKTYPEHHBIX TT0YB. [IaHHBIE O BIUSHUH pa3Mepa CTPYKTYPBI IPEACTAaBICHO B Ta0IL. 8.

Tabauna 7. Dpakuuu CTPYKTYPbI MOYBbI
®pakiuu Pa3zmep, Mmm
MeractpykTtypa (TJI610b1) >10
MakpocTpykTypa (MakpoarperaTsl) 0,25...10
MukpocTpykTypa (ITbLIb) <0,25
Ta6auna 8. Biusinne pa3mepa CTPYKTYpPbI HA CBOMCTBA OYBbI

IToka3zarens Meractpykrypa MakpocTpykTypa
1 2 3
BonHb1i pesxxuM | YBelIMUeHNEe KOHBEKIIMOHHO- YBenuueHne KanuuispHOro

i y3noHHOTO UCTIapEHHS HCIIapeHus

W3numsss (poBaibHas) Huzkas BononpoHUIaeMocTh

BOJOIIPOHULIAEMOCTD CHuXeHue T0CTYITHOCTH MTOYBEHHOM

BJIaTU

[IurarenpHbll | YXyamaercs, T. K. KOPHU PAaCTEHUM | Y XyAIIAETCs U3-3a CHUKCHUS
peXUM IUIOXO MPOHUKAIOT BHYTPb IJIbIO a’panuu
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1 2 3

Dpo3UOHHas IloBpimaercs CHuxaeTcs

YCTOHYUBOCTh

[ToBepXHOCTHBIN | Y MEHBILIAETCS VYBennuuBaeTcs

CTOK

TToneBas CHmkaeTtcs u3-3a II0X0ro KoHTakTa |CHIKaeTCs U3-3a yMEHBIIICHUS
BCXOXKECTh CEMSH C IOYBOH a’pauuu

BBICESTHHEIX Y IOYBEHHON KOPKH

CEMSIH

VY nenbHoe CHmxaertcst Bo3spacraer u3-3a ypennueHus
COIIPOTUBIICHHUE CBSI3HOCTH

HaunGosiee onTuManbHbIe 3HAYEHUS BCEX MTOKa3aTeliel, yKa3aHHBIX B Ta01.8, IMEET MECTO B
MaKpOCTPYKTYPHBIX [10YBaX.

Boonpo4HOCTh CTPYKTYpBI — CIIOCOOHOCTB arperaToB MPOTUBOCTOSTh PA3MBIBAIOIIEMY
neiicturo Bobl. [Ipu e€ oTcyTCTBHM arperaTsl pa3pymaroTcs, I0YBa MpeBpariaeTcs mocie
YBIIQ)KHEHUS B CIUIOIIHYIO MacCy M CTAHOBUTCSI OECCTPYKTYpHOI. BoOIpodHOCTh CTPYKTYpBI
HAIPSMYIO 3aBUCHT OT COJICPKaHHS B TOYBE TyMyca, TaK KaK OH CKJICHBACT OYBEHHBIC
YaCTHIIBI B CTPYKTYPHBIC arperarsl ¥ MpUIaéT UM BOJOIPOYHOCTb.

B ta0u. 9 npezncrapieHa oneHKa M0YB 110 UX CTPYKTYPHOMY COCTOSIHUIO.

Ta6muma 9. 1llkana oueHku MoYBkI 1Mo €€ cTpykTypHOMY cocTosiHuio ([lonros C. U., 1966)

Conepxanue arperaros 0,25...10 mm, % |Ouenka
BO3/YIITHO-CYXUX |BOJOIPOYHBIX

80 70 OTIIMYHOE

80...60 70...55 xopoiiee

60...40 55...40 YIOBJICTBOPUTEIIEHOE
40...20 40...20 HEYJIOBJICTBOPUTEILHOE
<20 <20 JI0X0e

MexaHnnueckasi IpOYHOCTh CTPYKTYPBI — 3TO CIIOCOOHOCTh MOYBEHHBIX arperaToB
MPOTUBOCTOSATH Pa3/IaBIMBaHKI0. UeM OHA BHIIIE, TEM MEHBIIE MOYBA PACHBUISETCS TPU
00paboTKe U JIydIlie COmpoTUBIBIETCS 3po3un. Hanboee BHICOKON MEXaHUIECKON TPOYHOCTHIO
00J1a/1at0T TYMYCHPOBAHHBIE MTOYBHI TSDKEIOTO TPaHYJIOMETPUIECKOTO COCTaBa, HAMMEHBIIICH —
NErkue rnecyaHo-cyrnecyansie. Yem Bblllle BHYyTpHarperaTHasi HIOPUCTOCTh, TEM MOJIHEE KOPHU
pPaCTeHHII MOTYT HCIIOJIH30BATh MMUTATEIHHBIC BEIIECTBA U BOY, HAXOISAIINECS BHYTPH
MOYBEHHBIX arperaroB. OHa yBeIMYMBaeTCs Ha 0OTaThIX TYMYCOM MOYBaxX U CHUXKAeTcs Ha
OCIIHBIX, T]Ie arperaThbl CKICUBAIOTCS HE TYMYCOM, a TNIMHUCTHIMH YaCTHIIAMHU O] BIUSHUEM
MEXaHUYECKUX MPUYHH. [ TaBHOE TOCTOMHCTBO CTPYKTYPHOM MOYBBI COCTOUT B TOM, YTO OHA
0e3 KaKux-J1100 JOTOJHUTEIBHBIX YCHIIMH CO CTOPOHBI YellIoOBeKa cama 110 ce0e SBIsSeTCs
JI0JTOPOTHOM M HAXOAUTCS B OJIArOMPUSATHOM TEXHOJIOTHYECKOM COCTOSTHUU. B Hel
OJIaroNpHUATHO CKIIAJBIBAIOTCS BOJAHO-BO3AYIIHBIN, TETNIOBOW U MUTATEIBHBIA PEKUMBI, OHA
oOpabaTbIBaeTCsl KAUeCTBEHHO U C HAUMEHBIINM yIeJIbHBIM CONPOTUBIIEHUEM, 3/1€Ch HauboJee
a¢deKkTUBHBI COBpEMEHHBIE pecypcocheperarommue TexHonoruu. CTpyKTypa Mmo4Bbl
JUHAMHUYHA U HAXOAUTCS MOJI BIMSHUEM KaK pa3pyllaloniuX, Tak U co3Aaromux e€ (pakTopos.
3amaya COCTOUT B TOM, YTOOBI OTPAHUYUTH JIEHCTBUE MEPBBIX U CO3/1aTh YCIOBHS IS
npeo0aaHus BTOPOH TpyNIbl PaKToOpoB.

OCHOBHBIE TTyTH COXPAHCHUS U YIYUYIICHUS CTPYKTYPHI TIOYBBI:
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1. «aasimas o0paboTKa MOYBBI:

1.1. Hay4HO-000CHOBaHHAs! MUHUMAJIM3AlUs, TO €CTh COKpAIleHHEe YKclia, ITyOuHbI 1
iomaan 00paboTKK MOYBBI — 3aMeHa OTBAJILHOW 00pabOoTKK OE30TBAIBHOM, TITyOOKOi —
MEJIKOH, 9acThIX 00paboToK — penkumu (TexHosorus «Mini-Till») wim monHOe UCKITIOYCHUE
00pabOTKM KaK OTJEILHOTO puéMa 1 COBMeEIeHUE e€ ¢ moceBoM (TexHonorus «No-Till»);
1.2. ymeHbIlIeHUE Yucia TPOXO0B IO MO0 CETbCKOX03IMCTBEHHOM TEXHUKH IMTYyTEM
COKpAILEHUS U COBMELICHMSI ONIEpALiii, yBEIMUEHUsI ILMPUHBI 3axBaTa MTA;

1.3. cobmroieHre ONTUMATBHBIX arpOTEXHUYECKUX CPOKOB 00paOOTKH B COCTOSTHUH
(U3UYECKOI CTIeTIOCTH TIOYBHI,

1.4. ucnonp3oBaHNE MEHEE TPABMUPYIOIIUX IMOYBY X0J0BbIX cucTeM MTA (muH ¢
MOHIKEHHBIM JJABJICHUEM U YBEITMYCHHOH TUIOMIAIBI0 POTEKTOPA U TIP.);

2. MyJIbYMPOBaHUE TIOBEPXHOCTH MOJIS MOCIEYOOPOUYHBIMU PACTUTEIBLHBIMU OCTaTKAMU —
«cbeperaroliee» 3eMIIeIeHE;

3. BHECEHHE OPTaHNYECKUX YI00PEHUM;

4. moceB KyJIbTYyp — CTPYKTypooOpa3oBartescii (MHOTOJICTHUE TPaBbl, TOHHUK, CUICPATHI);

5. 6opb0a ¢ 3po3uei MOYBHI;

6. HICKYCCTBEHHOE CTPYKTYpooOpa3oBaHuE MyTEM BHECEHHUS B TIOYBY BOJOCTOMKHUX KIESIIHX
BEIIIECTB.

Bonpocs! k Teme:

Meroas!l onpeieIeHUs MEXaHUYECKOIO COCTaBa MOYB B MOJIEBBIX YCIOBUSX.
Krnaccudukanus mous mo MexaHU4eCKOMY COCTaBY.

®du3nyecKre CBOKMCTBA MOYB U METOIbI ONPEICTCHUS
DOU3NKO-MEXaHUUYECKUE CBOMCTBA TTOYB.

CtpyKTypa MOYBBI.

Bnusinue pazmepa CTpyKTyphl Ha €€ CBOMCTBA.

BoaonpoyHOCTb CTPYKTYPBI.

OCHOBHbBIE HANIPABJICHNS] COXPAHEHUS U YIYUIIEHUS CTPYKTYPbI IOYBBI.

NG~ wWNE

Pezynomamur pabomui:  Ilo mepe oceoenus 0anHoOl pabomul Cmyoenm 00IHCeH umMens
npeocmasieHusi 0 MeEXAHUYecKoM U epanyIoMempuieckom cocmaese, a makice CmpyKmype
nOuBbl U 3HAMb OCHOBHbIE KIACCUYECKUEe MeMOObl UX ONpeoeieHus.
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Tema 5. ®u3nko-xumMuveckne cBoiicTBa Mo4Bbl. (popMa 3aHATHII — B MAJIBIX TPYNIIAX).
Lenwv: H3yuumsp @uszuko — xumuuecKkue ce0licCmeda pPA3HbIX MUNOE NOYE C UCNOIb306AHUEM
npuoopa AnAmMo6cKo20, yHUGEPCAIbHOU UHOUKAMOPHOU OyMazu u mecm-cucmemal.
Cooeprcanue memeoi:

Axmyanvnas u nomeHyuanibHas KUCIOMHOCMb NOY8b.
Onpeoenenue pH 600101 6b1msANCKU (AKMYANbHOU KUCTOMHOCTU NOY6EbL).
Onpeoenenue pH conesoii 6bimadxicKu (NOmMeHyuaibHoUu KUCI0mHOCMU NOYEbL).

CocraB NOMIONIEHHBIX KATHOHOB ONPEEsieT MHOTHE CBOMCTBA MOYB. B wacTHOCTH, HX
HaJIn4re 00yCIaBIUBACT KUCIOTHOCTH U IIEIOYHOCTD MOYB.
KucnoTrHOCTbH OYBBI — CIIOCOOHOCTH OYBBI MMOJAKUCISTH BOY, @ TAK)KE PACTBOPHI
coJield. Pa3nuyaroT 1Ba BUJa IOYBEHHON KMCIIOTHOCTH: aKTYaJIbHYIO U IIOTEHIUAIBHYIO.
AKmyansHas KUCIOMHOCHb XapaKTepu3yeT akKTHBHOCTH CBOOOIHBIX HoHOB H' B mouBeHHOM
pacTBope M BbI3BaHA HAJTMYMEM B HEM CBOOOIHBIX KHCIIOT, THAPOIUTUYECKH KUCIIBIX COJIeH 1
CTENEeHbI0 X aucconuanuu. /[t oNbIIMHCTBA T0YB aKTyalbHasi KUCIOTHOCTh 00YCIIOBJIEHA
YTOJIbHOM KHACIIOTOU U €€ COJISIMH.
BenuunHa aKTYyalbHON KHCIOTHOCTH BBIpaXkaeTcs B MT * 3kB * H' Ha 100 r mouss! umu B pH
(oTpunaTeNbHBIN JOorapupM aKTUBHOCTH HOHOB BOIOPO/IA).
Heiitpanbayto peakiuto xapakrepusyet pH 7, kucnyro — pH < 7 u menounyro — pH >7 .
AKmyanvhaa Kuciomuocmp ONPEAEISeTCs B BOJIHOMN BBITSKKE WIHM CYCIIEH3UH, B CBSI3U C UEM,
Kk uaaekcy pH noGansiercs OykBeHHBIN HHIEKC «B» Wi «H20» (pHy nim pHH20)-
B nmouBax pH; MoxeT HaxonuThCs B mipeaenax ot 4 no 8 u 6oinee.
Kpaitne nuskue 3Hauenust pH xapakTepHsl A1 HEKOTOPBIX TOP(PSIHO-O0T0THBIX U 00JIOTHO-
MOJI30JIMCTHIX ITOYB.
JI71st MOI30MUCTRIX, JEPHOBO-TIOI30JIMCTHIX MTOYB M KpacHo3eMoB pH; paBen 4,5—5,6,
JUISL CEPBIX JIECHBIX ONOA30JEHHBIX — 5,5—0,5, 4epHO3EMOB, KaIlITAHOBBIX, CEPO3EMOB —
6,5—7,5, B kapOOHATHBIX MTOYBAX, COJIOHIIAX, cojloH4Yakax pH; 6omee 8,5.
Paznnunble cenbCKOX035MCTBEHHBIE KYJIBTYPbl U MUKPOOPTaHU3MBI IIO-Pa3HOMY OTHOCSITCS K
aKTyaJIbHON KHCJIOTHOCTH.
3nauenne pH 119 pasBuTHSI pacCTeHHi H MUKPOOPTraHU3MOB

Pactenus |Ontumywm |IIpene Pactenus, Ontumywm | IIpene
pH bl | MHKPOOPIaHU3MBI pH JIbI
pH pH
[Mirennita 6-7 5-8 YaitHblii KycT 4,5-6,0 -
SlumeHn — 6-7,2 Jlen 5-8 4-7
Poxb 5-6 4-7 Tabakx 4,5-6,5 -
Ogec 5-6 4-8 JlroriuH 4-5 4-6
Kaprodenr 5 4-8 ['opox 6-7 5-8
Jlrouepna 7-8 6-8 ['pu6sI 3,5-6,0 -
Krnesep 6,0-6,5 5-8 A3zotobakTep 6-8 —

Xnomuatauk 6,0-7,3  6-8 Hurpudukaropsr  6,8-8,0 —

Jlyist GONMBIIMHCTBA KYIBTYP CUILHOKHUCIIAS WU CUIBHOIIETOYHAS] PEaKIUsl BOJAHON BBITSKKH
OTPHUIIATEIIEHO CKa3bIBACTCS HA POCTE M Pa3BUTHH PACTEHUH.

Iomenyuansnan Kkuciomnocms onpenemnsercs komdecrsom nouos H u A1%, Haxomsmmxcs
B ITOYBEHHOM TIOTJIOMIAIOIIEM KOMIUIEKCE. ITO KUCIOTHOCTh TBEPIOH (pa3bl MOYBHI.
[MoTeHnmanpHast KUCIOTHOCTD MOIPA3/LIACTCS HA: OOMEHHYIO U TUIPOIHTHYECKYIO.
ObMmeHHas KUCI0mHOCMb OTIPENETISETC KOTUISCTBOM TOTIIOMIEHHBIX H' u A13+,
BBITECHSEMBIX U3 IMOYBBI KATHOHAMH HEUTPAITBHBIX COJICH:

Ca®" Ca® [IIIIK]Mg?* + 4KC1 = [IIIIK ] Mg®* + HC1 + A1C13;
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OO6pa3yromasics coyisiHasi KUCIIOTa XapaKTepu3yeT OOMEHHYIO KUCIOTHOCTb. OHA MOXET OBITh
BbIpaxkeHa B MT" B 9KB. Ha 100 r mouBsl, B pHy.; wiu B pHe, T1€ «C» — MONOTHUTEIbHBIN
OYKBEHHBIN MH/IEKC, ITOKA3bIBAIOIINH, YTO PEAKIUs ONPEEIISETCS B COJICBON BBITSKKE ITOYB.
[Tpu 0OpaboTKe MOYBHI PACTBOPOM HEHUTPAIBHBIX COJIEH HE BCE MOTJIOMICHHBIE HOHBI BOJIOPOa
Y QJTIOMUHUSI BBITECHSIFOTCSI M3 IIOYBEHHOT'O MOTJIONIAIOIIETr0 KoMIiekca. bonee nomxnoe
BBITECHEHHUE UX MPOUCXOIUT IIPHU AEUCTBUU PACTBOPA THAPOJIUTUYECKH IIETOYHBIX COJIEH.
Tudporumuueckas Kuciomunocms ONpeenseTcs KOJIM4eCTBOM TorianienHsx H' u A1,
BBITECHSICMBIX THAPOIUTHYECKH Ienounoit conbio (CH3COONa).

[TITIK] 3+ + 4CH3COONa + 3H,0=[III1K]4Na" + 4CH3COOH+ A1(OH)3]

KonunuecTBo 06pasyrolieiicss yKCyCHOW KHCIOThI, SKBUBAJIEHTHOE KOJIUYECTBY MOIJIOMIEHHOTO
BOJIOPO/Ia U AJTIOMUHUS B TIOYBE, OMPEACIISAET BEIMUYMHY TUIPOTUTUYECKON KHUCIOTHOCTH,
BEIpaXkaeMy¥o B Mr * 9kB. H' Ha 100 T mouBsI; 0603Ha4aoT ee H .

IM'uaponuTrdeckyro KUCIOTHOCTh pACCMAaTPUBAIOT KAK CYMMAPHYIO KHCIIOTHOCTh TIOUBHI,
COCTOSIIYIO U3 aKTyaJIbHOW W MOTEHITMAIBHOM KUCIOTHOCTH. Ee BennunHa o0ycioBIuBaeT
HEHACBIIIIEHHOCTh M0YB OCHOBAHUSIMHU.

EmKocTh normnomieHus: B U3BeCTHOM (popMyrie onpeiesieHrs CTENeHH HAChIIIIEHHOCTH MTOYB
ocHoBanusaMHu V = 100% c yueToM BeTHUUHBI THAPOTUTHUECKON KUCIOTHOCTH MOXKET OBITh
BBIpakeHa Kak 1= S + H,,

[[Ile104YHOCTH MOYB Pa3IMyalOT aKTyaJbHYIO U MOTCHIUAIBHYIO.

Axmyanvhas wenoynocms 00yCIOBIEHA HATMYUEM B TIOYBE TUIPOIUTHUECKU HIETOUHBIX
codeii [Na;C03, NaHCO3, Ca(HCO03);, u ap.], KOTOpbIC IPU AUCCOLUAIIH OTPEACIISIOT
MOBBIIICHHYIO KOHIIEHTPALMIO THAPOKCUI-UOHOB:

Na,CO0; + 2HOH = H, CO; + 2Na" + 20H..

AKTyasnbHasl EeJIOYHOCTh BBIPAKAETCS BEIMUUHON pH WM BETMUMHON TUTPOBATIBHOM
HIEJIOYHOCTH B MT * 3KB. Ha 100 T mOYBHI.

Ilomenyuanvnas wenounocms 00yCIOBIEHA COolep)KaHHEM 0OMEHHOTMOIIIAIEHHOTO HATPHUs,
KOTOPBIA MOKET MEPEXOIUTh B pAaCTBOP U MOJIIIEIAYNBATH €TO.

CunpHas 1eJI0YHOCTh MOYBBI, KaK U KUCIOTHOCTb, OKa3bIBaeT HEOIAroNpHusATHOE JeiiCTBIE Ha
pa3BUTHE PACTEHUI 1 MUKPOOPTAHU3MOB YCHJIMBAET MENTU3ALMIO TOUBEHHBIX KOJIOUIOB,
YXYALIAeT CTPYKTYPHOE COCTOSIHUE TIOYBBI U €€ (PU3NYECKUE CBOMCTRA.

Bennunny pH MoxHO onpeenuTh KOTOPUMETPUYECKUM U TOTEHIIMOMETPUUYECKHUM METOIAMHU.
Konopumerpuyeckuii MeTO] 1a€T BO3MOKHOCTE OmpeeisTh pH TOIbkO B OECIIBETHBIX U
MPO3pauHbIX pacTBopax. [loTeHIIMOMETpUYECKHUMHI METOIaMU MOXHO onpenensats pH B
MPO3PaYHBIX M MYTHBIX PACTBOPAX U HEMTOCPEICTBEHHO B TIOYBEHHBIX CYCTICH3USIX.

B Hacrosiee BpeMsi B OCHOBHOM MOJIb3YIOTCS] TOTEHIIUOMETPUYECKUM METOI0M.

Onpedenenue pH 60001 8b1mMANCKU (AKMUBHOU KUCTOMHOCIU)

Obopyodosanue: TEXHUYECKHE BECHI; CUTO C OTBEPCTHSMHU aAuamerpoM 1 Mm; mpubop
ATNSMOBCKOTO [JIsSi ONpPEACIICHHUs] KHCIOTHOCTH; YHUBEpPCAIbHBIA WHAMKATOP;, KOJI0a
eMkocthio 100 mi; BopoHKa; (QuIbTpoBajbHas Oymara, mpoOupkKa, OOpaser] IOYBHI,
TUCTUIITUPOBAHHAS BOJIA.

Xo0 padoomoi:

[IpuroroBbETE BOJHYIO BBITSKKY, IJIsL 9TOTO:

- Ha TexHnuecknx Becax B3BeChTe OK0JIO 10 T MOYBBI, IPOCESIHHON Yepe3 CUTO C OTBEPCTUSIMU
auaMeTpom 1 Mm.

- BricwimbTe mouBy B K010y eMkocThio 100 M1 11 100aBbTe K Hel SO0 MIT TUCTHILUTMPOBAHHOM
BOJBI U TIIATEILHO B30OJITAlTe MOYBY C BOAOH (B TeueHue 10 muH).

- ComepxxuMoe KoJIOBI TPOQHIBTPYHTE, AOOMBAACH MPO3PAYHOCTH QUIBTpATA.

- [IpubaBpTe K HUIBTpaTy 3 KaIii YHUBEPCATHLHOTO MHAUKATOPA U BCE TIIATEIHHO
cmemaiite. [lonyueHHy0 OKpacky pacTBopa CpaBHUTE C OKPAIIEHHBIMU MTPOOHUPKAMHU
npubopa AmnsMoBckoro u onpenenure pH ¢ Tounoctsio 10 0,1.
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Onpeoenenue pH conesotl 8bImaAxiCKU (NOMEHYUANbHAS KUCTIOMHOCTb NOYEBbL).

Obopyoosanue TEXHUUYECKHE BECHI, CUTO C OTBEPCTHSAMH AuaMeTpoM | mM; mpubop
ATNSMOBCKOTO i ONpENeTIeHUsT KUCIOTHOCTH; YHUBEpPCAIbHBIH HWHAMKATOP; KoJba
eMkocthio 100 Mmi; BopoHKa; ¢uiabTpoBanbHas Oymara; mpoOupka, oOpaseln MmouyBbl; 1 H.
pactBop KCI.

Xoo pabomoi:

[IpuroToBETE CONEBYIO BHITSIKKY, JIJISl ATOTO:
-Ha TexHuueckux Becax B3BeChTE 0KOJIO 20 T TOYBHI, IPOCESTHHOM Yepe3 CUTO C
OTBEPCTUSAMHU JUAMETPOM | MM.
- BeickimbTe mouBy B k0s10y eMkocThi0 100 M u no6aswTe Kk Heit 50 mur 1H pactBopa KC1
- TmarensHo B360NTalTE pacTBop KC1 ¢ mouBoii BTeuenue 10-15 muH, mocie yero
COIEPKUMOE KOJIOBI TPOUIBTPYHTE, TOOMBAsCH MPO3PAYHOCTH (PrIbTpaTa.
- [TomectuTe B npoOupKy 3-5 M uccaenyemMoro GuibTpara; npudaBbTe K HEMY U3
MUMETKH 3 KAl YHUBEPCAJIbHOI0 MHIMKATOPa U BCE TIIATEIbHO CMEIIaiTe.
- [TonydeHHyI0 OKpacKy pacTBOpa CpaBHUTE C OKpalIEHBIMU TPOOUpPKaMH pHOOpa
AnsmoBckoro. Omnpenenute pH ¢ TounocTsio 1o 0.1.
[MPUBOP AJIIMOBCKOI'O. [lanHO€ yCTpOWCTBO SIBIISIETCS HAOOPOM PEAKTHUBOB JIJIsI aHAJIH3a
BOJIHBIX M COJIEBOI BHITsDKEK 3eMitd. [Ipu ero ucronp3oBaHuu TpeOyeTcs Te e MaHUITYIISIIHH,
YTO U ONKCAHHBIC B MIPEIBIIYIIEM METO/IE.

- -
e e

J11s1 6BICTPOro ¥ OPHEHTUPOBOYHOTO OTpeieNeH s moka3arenst pH nouBeHHOro pacTBopa
MOYKHO BOCIIOJIb30BaThCs JAKMYCOBBIMU HMHIUKAaTOPHBIMU MojockaMu aist pH Tecra co
mKaJIon OT 4 10 8§, cenuanbHO AJIsl ONPEIeICHHUS] KUCIIOTHOCTH TOYB.

100 nakMycoBBIX HHAMKATOPHBIX M0JI0cOK 11t pH TecTa co mkanoii ot 1 1o 14,
CHelHanbHO JJI ONpeesieHUs] KUCIOTHOCTH MOoUBbl. C MOMOIIBIO TeCT - mojiocok pH
MIOYBBI CMOXKETE OMPE/IENIUTh KUCIOTHO-1IesI0uHO0i Oananc (pH) 11060 sxuakoi

cpenbl. Tectol pH momoiayT Kak a1t MEIUITMHCKUX, TaK ¥ OBITOBBIX HYX/1. JlaHHBIHA
npenapaT MOYKHO ITPUOOPECTH B CaJOBOTUECKUX MarauHax, B alTeke, B
CHeLMaNIN3UPOBAaHHBIX Mara3uHax Juisd XUMHUH, a TAK)KE 3aKa3aTh yepe3 nHTepHeT. OH
COCTOUT U3 HEKOTOPOT'O KOJINYECTBA MTOJIOCOK, 00pabOTaHHBIX 0COOBIM pEareHTOM,
KOTOpPbIE U3MEHSET LIBET B 3aBUCHUMOCTH OT peakluu cpeabl. Bce HeoOXoauMble JaHHBIE
10 COOTHOILICHHUIO TOJTy4eHHOT 0 11BeTa 1 mapameTpa pH ects B Habope. [Topsaok Barmx
JICUCTBUIN TOJKEH OBIThH CIICTYFOIIIHIA:

1. bepere npo6s! moussl (30-50 T.).

2.0To0paHHbIM 00pa3el 3aIMBaiTe YUCTON JUCTHIMpOBaHOM Boow (100 mi).

3. TmarensHO B30anTHIBaeTe 0AHOUKY M 3aTE€M IOCIIE OCAXKICHUS MYTH OITyCKaeTe
JTAKMYCOBYIO OYMa)KKy B BOJIy Ha Mapy CEKyH/I (ITOKa OHAa HE U3MEHUT IIBET).
4.0mnpenensiere KUCIOTHOCTH 110 BKJIAJBIINY B HA0OpE U IOBTOPSIETE TY K€ MPOLEAypY A
OCTaJIbHBIX B3ATBHIX MPOO.
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N3MEPUTEJIb [TOYBEI. Ceituac coBpeMeHHOMY CHEUANKUCTY JAOCTYIHA LIeast JIMHEHKa
MHOTO(pYHKIIMOHAIBHBIX IPHOOPOB, MO3BOJISIIOIINX HE TOJIBKO OMPEIEIUTh PEAKIUIO MTOYBBI, 10 U
€€ BJIIAXXHOCTh, TEMIIEPATYypPy, OCBemeHHOCTh U T.11. [Ipubop misonpenenenus pH, BiaxkHOCTH U
OCBEMIEHHOCTH MOYBHI. [IpocToil, HaEXKHBIA YIOOHBINA U OY€Hb KAUeCTBEHHO C/ICTIaHHBIN
npudop. Paboraer 6e3 Garapeek, ¢ €ro MOMOIIBIO JIETKO MOKHO ONPEACITUTh COCTOSTHHE MTOYBBI
MO/ BalllUMH pacTeHHusIMH. pH MeTp moka)keT KUCIIOTHOCTb MOYBbI, €€ BIaKHOCTb, Ha INIyOHHE
KOpPHEW U OCBEIIEHHOCTh PACTCHUSL.

Ananus pe3yrbmamos u paciem HOPMbl BHECEHUS U3BECMU 8 NOYBY.

Pesynbratel onpenenenuns pH BogHOM U CONEBOM BBITSKKH CBUAETEIbCTBYIOT, MPEXKIE
BCEr0, O XapaKTepe PEaKIMy MOYBBI, TO €CTh COMOCTABIECHUE UX MO3BOJISIET CYAUTH 00
OTHOCHUTEJIHHOM KOJIMYECTBE MOTJIOLUIEHHBIX HOHOB BOJIOpoaa. Tak, ueM Oouibllie pa3HHIla
Mexay pH BogHO# BHITSDKKY U pH cONEBOM BBITSHKKH, TEM OOJBIIE B TIOYBE MOTJIONICHHBIX
MOHOB BoJiopoaa. Bennurna pH BoAHON BBITSIKKH XapaKTEPU3YeT aKTyaJIbHYIO
KHCJIOTHOCTb, a Benmu4duHa pH coneBoro pactBopa - moTeHIHUanbHYI0 (0OMEHHYIO)
KHCJIOTHOCTH TOUBBI. OObI4HO pH cosIeBO# BEITS KK HIKe pH BOTHOMN BBITSIKKH.

1.CpaBuurte pe3ynbrarsl pH BogHOU BEITSKKH U pH cONEeBOM BBITSKKH, CAETANTE BBIBO U
3aIUIINTE €TO.

3nanue pH coneBoii BHITS KKK (OOMEHHOM KHCIOTHOCTH) UMEET MPAKTHIECKOE 3HAUCHUE
JUISl peIIeHUsl BOIIPOCca 0 HEOOXOIMMOCTHU U3BECTKOBAHUS MOYB.

Bce nouBsl noapazaenstoTcs o CTENeHU HYK/IaeMOCTH B U3BECTH HA TPU TPYIIIBL:

pH BbilIe 5,5 — MOYBBI B U3BECTH HE HYKAAIOTCS;

pH paBHoO 5,5-4,5 - MOYBKI cpeHSS HY)K/1a€MOCTh B H3BECTH;

pH HMXE 4,5 - MOYBBI CHIILHO HYXJAIOTCSI B H3BECTH.

2.11o pe3ynbratam pH coneBOi BBITSDKKY CIENIaliTe BHIBOJ O CTEIICHU HYX/1a€MOCTH
IIOYBBI B U3BECTKOBAHUH.

KonnuecTBo m3BecTH, BHOCUMOE B MOYBY, 3aBUCUT OT KUCIOMHOCMU U MEXAHUUECKO20
cocmasa noyevl, a Mmakdice om mo2o, Kak peazupyem Ha eHeceHue U3eecmu pacmenue.

Buecenue B mouBy M3BECTH MPUBOJAUT K CHHXKEHUIO KUCIOTHOCTH MOYBEHHOI'O PacTBOpA,
noHbl Ca U3BECTH BBITECHSIOT U3 MOIJIOIIEHHOTO COCTaBa BOJOPOIHBIE HOHBI, B CBA3H C YeM,
BCS CyMMa arpOHOMUYECKHUX MOKa3aTeNiel MOYBbl 3HAUYUTEIbHO YIYyUIIaeTCs.

Kaxk BuHO 13 TaOuUIIbI, €CIIU TOACPKUBATh HA BCEH IIJIOMIANA KUCIOTHOCTh B paliOHE
pH=6. 3T0 OyzmeT 01aronpusTCTBOBATh POCTY MPAKTHYECKH BCEX CEITBLCKOXO03SIHCTBEHHBIX

U JIECHBIX KYJIBTYP.

Bonpocs! k Teme:

1.AxTyanpHas, OOMEHHAs ¥ THAPOIUTHYECKAST KHACIOTHOCTH: IPUPOAA U METOIBI UX OIIPEICIICHIS
2.EMKOCTB TIOTJIOIICHMS ITIOYB, 0OMEHHBIE KATHOHBI U AHWUOHBI, TPUPOJa 1 BUIABL MMOYBEHHOU IICIIOYHOCTH.
3.MeTOI[LI OIIPEAC/ICHUA B KUCJIbIX MOYBAX IMOTJIOMIEHHBIX OCHOBAHHI 1 OOMEHHOTO aTFOMHHUS.

4, Onpe;leneHI/Ie HOTpe6HOCTI/I B U3BCCTKOBAHUU U THIICOBAHUU MTOYB, paCUCT 103 BHECCHUS U3BECTH.

Pe3ynomamot pabomoi: Ilo mepe oceoenusi 0anHoU pabomvl CMyOeHm 00IHCeH UMenb
nPeoCmasienus 0 KUCIOMHOCIU U WeL0YHOCIU NOY6 U CNOCObAX ux onpedeieHus, a maxice
pacuema HOPM GHECEHUs. U3ECMKOBbLX YOOOPeHULL.
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Tema 6. Keiic «Onpenenenne BOAHOT0 Pe:KUMa MOYB». (Keli¢ — TeXHOJIOTHH)

Lenwv: U3yuums 600HO-husuneckue c80tCmMEa NoU8 U yc8oUms 600H0-2UOPOTIOCUYECKUE
KOHCMAHMbL.

Cooeporcanue membi:

Booonponuyaemocms u 61azoyoepaocusaronjas cnocoonocms nous. Buowl enacoemxocmu,
Tousenno-eudponozuyeckue koncmanmsl. bananc 600wl 6 nouse.

Boonwie ceoiicmea u 600nblL pedxcum nous. 3nayeHue nOYBEHHOU 61A2U 8 HCUSHU PACTEHUL U
nousoobpazosanuu. Kamezopuu u 6uovi 600v1 6 nousax. Boouwie ceolicmea nous:
8000NPOHUYAEMOCTNL, BOOONOOBEMHAS U 811A20YOEPHCUBAIOWAS CHOCOOHOCTb NOYSE.
Tousenno-eudponozuyeckue KOHCManmel. Bausnue epanynomempuueckozo u azpecamnozo
cocmasa Ha 800Hble CEOLICMBA NoY8. Braxcnocms nous u memoowl ee onpedenerus. Obwuii
U noesHbll 3anac 600bl 8 nouee. J[ocmynHocms noueeHHoU 1acu pacmenusm. baranc
80001 8 nouse u e2o pecynupogarue. Tunvi 600H020 pexcuma. Meponpusamus no
HAKONJEHUIO U COePeNCeHUI0 81a2U 8 NoYEe.

3asucmumocms 8o0onpoHuUyaeMoOCmu, 61A20EMKOCMU U 60000MOA4A OM ee CMPYKmypbl

Keiic - 3aganne
1. U3yunuth BOAHO-(HU3UIECKHE CBONCTBA ITOYB
2 YcTaHOBUTE MOYBCHHO-THAPOJIOTUNYCCKNUEC KOHCTAHTBI U IBUKCHUC MOYBEHHOU BJIaru
3. OmnpenenuTs 3amackl BIaru B MOYBE U CIIOCOOBI UX PETYIUPOBAHUS B JIECY.
4. PaccMOTpeTh TUIIBI BOJHOTO PEXHUMa ITOYB B JiecocTenHOM [ToBomkbe

Bopa B mouBe — 0/1uH U3 BaKHEHIINX (PaKTOPOB IUIOAOPOAUS U YPOIKaHHOCTH
pacTeHuii. B moYBEHHBIX NpoIECCax, B CO31aHUH arPOHOMUYECKH BaXKHBIX CBOMCTB IIOYBBI OHA
UTPAET 3HAYUTEIHHYIO U PA3HOCTOPOHHIOIO POJIb. DTa POIIb OMPEACISETCS 0COOBIM
MOJIO’KEHHEM BOJIbI B mpupoje. Boaa - 3To ocobast pusnko-xuMuyeckas BeCbMa aKTUBHAs
cucreMa, o0ecreunBaloIias nepeMerieHne BeniecTs B nporpancTse. C copepikaHueM BOJIbI B
MOYBE CBSA3aHbI CKOPOCTh BHIBETPUBAHUS U TOYBOOOpPA30BaHUs, TyMYCOO0pa30BaHUE,
OMOJIOTHYECKHE, XUMIUECKHUEe U (U3UKO-XUMHUYECKHE TIPOIECChl. B Bo/Ie pacTBOPSIFOTCS
MIUTaTEIbHbIE BEIIECTBA, KOTOPHIE U3 TOYBEHHOI'O pacTBOpa MOCTYNAIOT B PACTEHHUS.
[TockonpKy pu MCIApEHUH BOJIBI 3aTPAYMBAETCSI OTPOMHOE KOJIMYECTBO TEIIa, BOJA SIBISETCS
Y TEPMOPETYIATOPOM MOYBBI U PACTEHUM, IPENOXPAHSET UX OT MEPErpeBa COTHLEM.

Boga noctymaer B mouBy B BUie aTMOC(EPHBIX 0CATKOB, TPYHTOBBIX BOJI, IPY KOHACHCAIIUN
BOJISIHBIX ITaPOB U3 aTMOC(EPHI U MPU OPOLIEHUH. | TaBHBIM HCTOYHUKOM BOJIbI B TIOYBE B
YCIIOBUSX HEOPOIIAEMOT0 3eMJIEICTIHS SBIISIIOTCS aTMOC(HEPHBIE OCATKH.

CopeprkaHue BJIary B MPOIEHTaX K Macce abCOMIOTHO CyXOM MOYBHI (BBICyIIeHHOU pu 105
°C) xapakTepu3yeT BIaXHOCTh TOYBHI. Ee MOXHO Takke BBIPA3UTh B MPOLIEHTaX 00beMa
MOYBHI (B M>/ra, MM HIH T/Ta).

B cocrage pacrenuii cogepxkutca 80—90 % Boabl. B nporiecce cBoeit KU3HENEATETbHOCTH
OHM TPATAT OIPOMHOE ee KomuecTBo. [l co3manus 1 T cyxoro Bemecta Tpedyetcs ot 200
1o 1000 r Bogsl. [Ipu HeocTaTke BOAbI B TOUBE (POPMHUPYIOTCS HEYCTOHYMBBIE U HU3KUE YPO-
JKau CeIbCKOXO0351MCTBEHHBIX KYJIbTYpP

BonoobecrieueHHOCTh pacTeHUi 3aBUCUT HE TOIBKO OT KOJUYECTBA MOCTYNAIOIICH BOJIBI B
MOYBY, HO M OT €€ BOJHBIX CBOMCTB. [Ipu paBHOI aOCOIIOTHOM BIIA)KHOCTH TTOYBBI MOTYT
COJIEPKaTh Pa3HOE KOJIMUYECTBO JOCTYITHOW BOJBI, UTO OOYCIIOBICHO IPaHyIOMETPUIECKIM
COCTaBOM I10YB, CTPYKTYPHBIM COCTOSIHUEM, COAECPKaHUEM I'yMyca U JPYTUMH [TOKA3aTEISIMU,
ONpENIEAIOMIUMH UX BOJAHBIE CBOMCTBA.

[To3Hanme 3aKOHOMEPHOCTEH MTOBEICHUS IOYBEHHOM BJIaru, MpOoIecCOB BOIOMOTPEOICHUS
pacCTeHHSIMH, BOAHBIX CBOMCTB ¥ BOJHOTO PEXKMMa UMEET OOJIBIIIOE 3HAUCHUE /TSl YIIPABICHUS
Y ONTUMU3ALMH BOJHOTO PEKHUMA C LIEBIO MOJYyYE€HHS BBICOKMX U YCTOWUYMBBIX YPOKAEB
CEJIBCKOXO035MCTBEHHBIX U JIECHBIX KYJIBTYP.
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Boga B mouBax HeomHOpoaHA. Pa3Hble ee KoIrMuecTBa UMEIOT HEOJMHAKOBBIC (DU3HUSCKUE
CBOICTBa (TEPMOAMHAMHYECKUN MOTEHIINAN, TETIIOEMKOCTh, INIOTHOCTD, BSI3KOCTH,
XUMHUYECKHH COCTaB, OCMOTHYECKOE JaBJICHHUE U T. 1.), 00YCIIOBIIEHHBIC B3aUMO/ICHCTBUEM
MOJIEKYJT BOBI MKy CO00# ¥ ¢ pyrumMu (hazaMu MOYBHI (TBEPAOH, KHUIKOH, Ta3000pa3HOIN).
KonudecTBa mouBeHHOU BOJIBI, 001a/1af01IME OJJUHAKOBBIMH CBOMCTBAMH, IMOJTYYHIIN Ha3BaHUE
Kame2opuii WA )OpM No46eHHOU 800bl.

Cornacno knaccudukanuu, pazpadorantoit A. A. Pozxe (1965), B mouBax pa3inuyaroT MaTh
(dbopM OYBEHHOM BIIATH: mM8epOYyIo, XUMUUECKU C8A3AHHYIO, NAPO0OPA3HyI0, COPOUPOBAHHYIO U
€80600HYI0.

Teepoas 600a. d1a KaTeropusi BOJbI SIBISIETCSA MOTEHIIMAIBHBIM HCTOYHUKOM >KUJIKOHN U
napoo0Opa3Hoii Boabl. [TosBnenne Bosibl B (hopMe JIbAa MOKET UMETh CE30HHBIH (CE30HHOE
IIpoMep3aHue MOYBBI) WJIK MHOTOJIETHUH («BEUHAs» MEP3JI0Ta) Xapakrep. Jlea nepexoaur B
KUAKOE U TapooOpa3Hoe COCTOSHUE TpU Temmeparype Bo bl Beitie 0°C.

Xumuuecku céa3anHas 600a BXOJUT B COCTaB XMMHUECKUX COECIUHEHHH (MUHEPAIOB) B BUE
THJIPOKCUIIBHOM IPYIIIbI — Tak Ha3biBaeMast koncmumyyuontnas 6ooa [Fe(OH)s, A1(OH)s| nnu
LEJIBIMU MOJIEKYJIAMU — KPUCMATIUZAYUOHHAS 800d.

KoHcTutyninonnyro Bofy yJaaiusioT U3 MOYBHI MpokanuBaHueM npu Temmeparype 400—800 °C,
KPUCTAJUTH3AIMOHHYI0 — TIpu HarpeBaduu mouskl 10 100—200 °C. Xumuuecku cBsi3aHHAs
BOJ/Ia —BaKHBIN MMOKA3aTeh COCTaBa MOYBbI; OHA BXOJUT B COCTAaB TBEPOi (Da3bl MOUBHI U HE
SBJISIETCS] CAMOCTOSITENIbHBIM (PU3UYECKUM TEJIOM, HE TepeABUTaeTcs, He 00J1aaeT CBOiCTBaMU
PACTBOPUTEINS U HEAOCTYITHA PACTCHUSIM.

Ilapoobpasnas 6ooa colepKUTCS B TOUBEHHOM BO3/1yX€, B IOpax, CBOOOAHBIX OT BOJBL, B
dbopme BomsHOTO apa. [TlapooOpas3Has Biara MOXKET MEPEABUTATHCS BMECTE C TOKOM
MMOYBEHHOTO BO3/TyXa, a Takke AU (Py3HO U3 MECT ¢ OOJIBIIIEH YIPYTroCThIO BOJASHOTO Tapa B
MECTa C MEHBILIEH YIIPYTOCTHIO.

Hecmortps Ha To, uyTO 00111€e KOoNM4YecTBO mapooOpa3Hoii Boasl He npeBbimiaeT 0,001 % macchbl
MOYBEI, OHA UTPAET OOJBIIYIO POJIb B IepepacipeieiCHU MOYBEHHOW BJIaru U MpeoXpaHseT
KOPHEBbIE BOJIOCKU PACTEHUI OT MepechIXaHusl.

KonneHcupysich, map nmepexoauT B )KUAKYIO Boay. B mouse mapooOpasHast Biara
nepeaBUraeTcs OT TEIJIbIX CJIOEeB K 00siee XOJ0IHBIM. B CBSA3M ¢ 3TUM BO3HUKAIOT BOCXOSIINE
Y HUCXOJSIILME CE30HHBIE U CYTOUYHBIE IIOTOKU BOJASHOIO Napa. 3a CYET BOCXOASILETO
NepeIBUKEHUS BOJISIHOTO Mapa B 3MMHEE BPEMs B METPOBOM CJIO€ MOYBBI 3aCYILTUBBIX
paiioHoB akkymynupyercs 10 10—14 MM Biarm.

Qu3uuecKku C8A3aHHASA, UIU COPOUPOBAHHAsL, 600a 00pa3yeTCs MyTeM COpOIUU MapooOpa3HOl 1
YKUJKOW BOJIBI HA TIOBEPXHOCTH TBEPIBIX YACTHI] MOUYBBI. DH3NYECKH CBSI3aHHYIO BOY B
3aBHCHUMOCTH OT IIPOYHOCTH CBSI3U C TBepAoH (ha30ii MOUBbI MOAPA3IEISAIOT Ha
MPOYHOCBS3aHHYIO U PHIXJIOCBS3AHHYIO (TICHOYHYIO).

[IpouyrnocBsi3aHHAas (TUTPOCKOIMMYECKAs) B O 1a 00pa3yeTcs B pe3yJbTaTe aacopOIiuu
MOJIEKYJ BOBI U3 TAPOOOPA3HOTO COCTOSIHHSI Ha TOBEPXHOCTH TBEP/IBIX YACTHUI[ TTOYBHI.
CBolicTBO MOYBBI COPOMPOBATH TAPOOOPA3HYIO BOY HA3BIBAIOT 2USPOCKONUYHOCHbIO TIOYUB, A
cOpOMpPOBaHHYIO BOJLY — 2uepockonudeckou. IIpoyHOCBA3aHHAS TUTPOCKOIMYECKAs BOa
yIep>KUBaeTCs Ha IOBEPXHOCTH OYBEHHBIX YaCTHUI OYEHb BBICOKUM JaBJIEHUEM, 00pa3ys
BOKPYT MOYBEHHBIX YACTHUI] TOHYAUIIINE TUICHKH.

[To pusmyeckum cBolicTBaM TUTPOCKONMUYECKasi BOJa MPUOIMKaeTCsl K TBepApIM TenaM. OHa
o0namaet BICOKOH moTHOCTRIO (1,5— 1,8 I‘/CM3), HU3KOM 3JIEKTPONPOBOJIHOCTBIO, HE
pacTBOpSET BEIIECTBA, OTINYAETCS MOBBIIICHHON BA3KOCTHIO, 3aMep3aeT IPpU TeMIepaType oT -
4 no -78 °C, HeAOCTyMHA PACTEHUSIM.

[IpenenbHOE KOMMYECTBO BOABI, KOTOPOE MOKET OBITH MOIJIOIIEHO MOYBOM U3 MapooOpa3HOTo
COCTOSTHUS TIPU OTHOCUTENILHOM BIXKHOCTH BO3/yXxa, 0m3koit k 100 %, Ha3bIBaIOT
MAKCUMANLHOU 2uepockonuyeckoti 6ooou. I1pu BIaxXHOCTH MTOYBHI, paBHON MI', TonmmyHa
MJICHKU U3 MOJIEKYJ BOJIbI AOCTUTAET 3—4 CII0EB.
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Bennuunbl rurpockonuyHoCcTd U MI' 3aBUCAT OT IpaHyJIOMETPUUECKOTO U
MUHEPAJIOTUYECKOTO COCTABOB, COJIEpKaHus ryMmyca. YeM OoJbIlie B MOYBE UIUCTONW, 0COOCHHO
KOJJIOUAHOM, (PpaKkiyy U rymyca, TeM BbIIIE TUTPOCKOMUYHOCTb U MI'.

B MuHepanpHBIX C1a00TyMyCHPOBAHHBIX MTECYAHBIX U CYMECYaHbIX MMOYBaX MaKCUMasbHas
TUTPOCKONUYHOCTH Kosebuercs oT 0,5 10 1 %. B cunbHOryMycHpOBaHHBIX CYTJIMHHUCTBIX U
[JIMHUCTBIX TOYBAX MAKCUMaJIbHasl TUTPOCKOIIMYHOCTh MOXKET COCTABIATh 15—16%, a B TOp-
dax-m0 30-50%. OpmHako 3a cUeT NOTJIOMICHHSI TApO0OPA3HOI BOIBI COPOIIMOHHBIE CHITBI
MTOBEPXHOCTHU MTOYBEHHBIX YaCTHUI] HE HCUEPIBIBAIOTCS, JAXKE €CIIA BJIAXKHOCTh ITOYBBI
JIOCTUTAeT MaKCUMaIbHOM TUTPOCKONMUYHOCTH. [IpH CONMPUKOCHOBEHUH YaCTHUI TOYBBI C BOAOU
MPOUCXOIUT JOTOTHUTEIHHOE €€ MOIJIOMIEHNE U 00pa3yeTcI p bl X IO CB A3 aH a i
MJIeHOYHas, B 0 1 a . OHa yJIepKUBaeTCsl MOYBEHHBIMHU YaCTUIIAMHU MEHEE IPOYHO, OUECHB
MEJIEHHO MePEeIBUraeTCs OT MOYBEHHBIX YaCTHUIl C OOJbIICH MJIEHKOH K 4YacTUIIaM C MEHbIIEH
rieHKoM. TomnmHa MIeHKU JOCTUTAET HECKOJIBKHUX JECATKOB MOJIEKYI BOJbI K MOXKET
MPEBBIIATH BETUYMHY MAKCUMAJIBHOM THTPOCKOMMYHOCTH B 2—4 pa3a. [linenouHas Biara
UMEET IUIOTHOCTh HECKOJBKO BBIIIE TUIOTHOCTU CBOOOTIHOM BOJIbI, 001a/1aeT TOHMKEHHOM
pacTBopsIolIel ClTOCOOHOCTRIO, 3amep3aeT mpu Temneparype —1,5...-4 °C, vactuuno noc-
TyIIHA JJI PaCTEHUMN.

CBobOoagHas BoJga — 3TO BOJA, COACPIKAIIANACS B IOYBE CBEPX PHIXJIOCBsA3aHHON. OHa HE
CBsI3aHA CHJIAMH MPUTSHKCHUS ¢ TOYBEHHBIMU YacTHIIaMU. PaznuvaroT n18e hopMbl CBOOOTHOM
BOJIbI B ITI0YBE: KAMWUIAPHYIO U TPABUTALIMOHHYIO.

KanunnspHas BoJga HaXOAUTCS B TOHKUX KaMJUISIPHBIX MOpPaX MOYBBI U
NEPEABUTAECTCS B HUX MO/l BIUSHUEM KalWUIAPHBIX CHUJI, BOZHUKAIOIIUX HA IOBEPXHOCTH
paszena TBEpIOi, )KUIKOM 1 Ta3000pa3Hoil (a3. Ita Boga Hanboiee TOCTyITHA PACTCHHSIM.

B 3aBHCHMOCTH OT XapakTepa yBIaKHEHUS Pa3InYyatoT KanuiiapHo-no08eUleHHyIo U
KanuuisipHo-noonepmyto 600y. Ilpu yBIa)xHeHUU TTOYBBI CBEPXY aTMOC(HEPHBIMU OCaIKAMHU
WM OPOCUTENIbHBIMU BOJaMH POPMUPYETCS KanuiiapHo-nooseuiennas éooa. Ilpu
YBJIIQKHEHUU TIOYBBI CHU3Y 3a CUET TPYHTOBBIX BOJ B ITOYBE 00PA3yeTCs KAnULIApHO-
noonepmas 600a. 30Hy KalluJUIAPHOTO HACBIILIEHUS HaJl TPYHTOBOI BOJIOM Ha3bIBAIOT
kanunnsapuou kaumou (KK).

paBuTanuumoHHAasd BOJa pa3MeIIaeTCs B KPYIMHBIX HEKAMWUISIPHBIX MTOpax, CBOOOIHO
MPOCAYMBACTCS BHU3 1O IPOGUITIO TIOJ] ICWCTBUEM CHIIBI TsDKECTH. Paznmuaior
rPABUTALMOHHYIO BOJY, IPOCAYUBAOIIYIOCS U BJIary BOJOHOCHBIX TOPU30HTOB.

OCHOBHBIMHU BOJAHBIMH CBOMCTBAMU MOYB SIBJISIOTCS :

8000Y0epIAHCUBAIOWASL CNOCOOHOCTL, BOOONPOHUYAEMOCb U B00ONOObEMHASL CNOCOOHOCTb.
Boooyodepacusarowas cnocobnocms — CBONCTBO MOYBHI YAEPKHUBATH BOLY, 00YCIOBICHHOE
neiicTBHEM COpOLIMOHHBIX U KaMWUISIPHBIX ciil. Hanbomnbiiee KoIn4ecTBO BOBI, KOTOPOE
CrocoOHa yIep KUBaTh MOYBA TEMHU WJIM UHBIMH CUJIAMH, Ha3bIBACTCS 81d20EMKOCIbIO.

B 3aBrucumMocTy oT TOTO, B Kakoi (hopMe HaXOIUTCS yep KuBaeMast OYBOM Bjlara, pa3aindaroT
MOJIHYIO, HAUMEHBIIIYI0, KATWUISIPHYIO U MAaKCUMaIbHO-MOJIEKYJISIPHYIO BJIATOEMKOCTb.
Tlonnas (MakcuManbsHas) eraeoemkocms (I1B), ninm BomoBMECTUMOCTD, — 3TO KOJIMYECTBO
BJIATH, YACP>KUBAEMOE IMOYBOI B COCTOSIHUM MOJTHOTO HACBILIEHUS, KOT/Ia BCE MOPBI
(KanWIIsipHbIE ¥ HEKANWJUISIPHBIE) 3aI10JIHEHBI BOJOM.

J171s1 TOYB HOPMAJIBHOTO YBJIAXKHEHUSI COCTOSIHUE BIAXKHOCTH, COOTBETCTBYIOIIEE MOTHOMN
BJIAarOEMKOCTH, MOKET OBITh TIOCTIE CHETOTasHUS, OOMJIBHBIX JT0XK]IEH WM IPU MOJIMBE
OOJBIIMMH HOpMaMU BOABL. [[ist THAPOMOPGHBIX TIOYB, COCTOSIHHUE MOJHOM BIIArOEMKOCTH
MOJKET OBITh AJTUTEIbHBIM UM TOCTOSTHHBIM.

[Ipu pUTenbHOM COCTOSIHMM HACBILIEHUS MTOYB BOJAOM JI0 MOJTHOM BIIATOEMKOCTH B HUX
Pa3BUBAIOTCS aHA3POOHBIE MPOLIECCHI, CHIDKAIOIINE €€ MI0I0POANE U TPOAYKTUBHOCTh
pacrenuid. ONTUMAaNbHOM AJI PACTEHUN CUYUTACTCS OTHOCUTEIbHAS BIAXKHOCTH TIOYB B
npenenax S0— 60 % I1B.

Opnnako B pe3ynbraTe HaOyXaHus MOYBHI MPHU €€ YBIAKHEHUHU, HATUYHS 3aIIEeMIICHHOTO
BO3/1yXa MOJIHAasl BIIArOEMKOCTh HE BCETJja TOYHO COOTBETCTBYET OOIIEeH MOPUCTOCTH MOYBHI.
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Haumenvwas enacoemxocms (HB) — 3T0 MakcMMalIbHOE KOJIMYECTBO KallUJUIIPHO-
MOJIBELICHHOW BJIaru, KOTOPOE CIIOCOOHA UTUTEIHLHOE BpeMsl yepKUBATh OYBa MOCIe
OOMJIBHOTO €€ YBJIaKHEHHS U CBOOOTHOTO CTEKAaHUS BOJBI IPU YCIOBUHM UCKITIOYCHHUS
WCIIapeHUs U KaMLIIPHOTO YBIIAXKHEHUS 3a cueT rpyHToBO# Boabl. [Ipu HB B mouse 55—75
% TOp 3aIl0JIHEHO BOJOW, CO3/1al0TCS ONTHUMAJIbHBIE YCIIOBUS BJIaro- U BO34yX0
obecrieueHHOCTH pacTeHuil. Benrmunaa HB 3aBUCHT OT rpaHyIOMETPUYECKOTO COCTaBa,
COJIep’KaHusl TyMyca U CJIOXKEHHS MOYBBL. YeM TspKesee mo4sa 1o IpaHyJIOMETPUIECKOMY
COCTaBy, ueM OoJibllie B HEll TymMyca, TEM BhIIIE €€ HaUMEHbIask BIaroeMKoCTh. O4YeHb phIXjas
Y CHJIBHOTUIOTHASI IOYBA UMEIOT MEHBIIYI0 BiaroeMkocTh (HB), yem mouBsI cpenueit
MJIOTHOCTH. JJIs1 CYTTIMHUCTBIX U TIIMHUCTHIX TTouB BenmmunHa HB xonebaercs ot 20 1o 45 %
abcomoTHON BiIakHOCTH 11o4uB. Hanbomnbine 3nauenust HB xapakTepHsl 11 TyMyCHpPOBaHHbIX
MIOYB TSHKEJIOrO IPAaHYJIOMETPUYECKOIO COCTAaBa ¢ XOPOIIO BEIPAXKEHHOW MAaKpO- U
MUKDPOCTPYKTYpOM.
[To mepe ucnapeHus u NOTPeOICHUS BOABI PACTEHUS TEPSIOT CIUIOLIHOE 3all0JIHEHUE BOIOM
KaMWUIPOB, YMEHBIIIAIOTCS MOJIBH>KHOCTD BOJIbI U IOCTYITHOCTh €€ pacTeHUsIM. BiaxHOCTb,
COOTBETCTBYIOLIAs Pa3pbIBYy KAMWILISPOB, HA3BIBAETCS 81AHCHOCBIO PA3PbIEA KANUNIAPOE
(BPK). Oto runponoruyeckast KOHCTaHTa IMOYBbI, XapaKTEPU3YIOIIas HIKHUH Mpeent
ONTUMATBHOW BIaKHOCTH. J{J1s1 cyrmuuucThiX U MHUCTHIX TouB BPK cocrasnser 65-70 %HB
MakcuManbHOE KOJIMYECTBO KalWIIPHO-TIOANEPTOM BJIark, KOTOPOE MOXKET COEPKATHCS B
M0YBE HaJl YPOBHEM IPYHTOBBIX BOJI, HA3bIBACTCS Kanuwiaprou enacoemxocmoio (KB).
Maxkcumanvnas monexynapuas eénacoemxocms (MMB) cOOTBETCTBYET HauOONIbIIEMY
COJIEP’KaHUIO PBHIXJIOCBSA3aHHOM BOJIbI, YIEP)KUBAEMON COPOLIMOHHBIMU CUJIAMU WJIH CUJIAMU
MOJIEKYJISIpHOTO NpUTsDKeHus. [Ipu BnaxunocTu, 6mu3koit k MMB, pacteHust 00bI9HO
HAaYMHAIOT YCTOWYMBO 3aBSAAAaTh, IO3TOMY TAKYIO BJIAXKHOCTb HA3bIBAIOT G1ANCHOCHIbIO
3a6a0anus (B3) unm «MepTBBIMY, HEIOCTYITHBIM ISl PACTCHHIA 3aI1acoM BiIard B mouse. J[is
Pa3HBIX PAaCTEHUH, a TAK)KE Pa3HBIX MEPUOJIOB UX POCTa (IPOPOCTKH UITU 3pEJIble PACTEHNUS)
BJIKHOCTH 3aBsiiaHus OyneT HeoanHakoBa. OCOOCHHO UyBCTBUTENBHBI K KDUTHUECKOMY
COCTOSIHUIO BJIQKHOCTH IMOYBBI MPOPOCTKHU.
BnaxHoCTh 3aBsiiaHusl pacTEHUN ONpeAesaoT MeTo1oM npopoctkoB 1o C. W. /lonrosy win
pacyeTHBIM CIIOCOOOM, UCIOJIB3YS MPOLIEHTHOE COJIEpPKaHre BOIbI B IOYBE, PAaBHOE
MaKCUMaJIbHOW TMIPOCKONMYECKON Biare. [Ipu 3TOM y4UTBIBAIOT, YTO OTHOLLIECHUE BIIAKHOCTH
3aBsJaHUsl K MAKCUMAJIbHO TUTPOCKOMMYECKOM BJIare B pa3HbIX MOYBAX I Pa3HbIX PACTCHUU
koJiebaerces ot 1 1o 3. ]Iy He3aCOJIEHHBIX ITOYB OHO Yaile cocrasiser 1,3—1,5, s
3aCOJICHHBIX — HECKOJIbKO BbIIIe. BiiaskHOCTh 3aBsganus (B %) paBHa MaKCUMaJIbHOM
TUTPOCKONIMYECKON BIAXHOCTH (B%), yMHOKEHHON Ha KoadduumeHT 1,34 (o pekoMeH1anuu
ruapomMereocty 0b1) win 1,5 (mo pexkomenganuu H. A. Kaunackoro):

B3=MT-1,34 (1,5).
BraxHOCTB 3aBsiIaHUS PA3IMYAETCS B 3aBUCUMOCTH OT THIIA TIOYB U IPaHyJIOMETPUUECKOTO
COCTaBa. B TopdsHbIX MouBax BIakHOCTH 3aBsfanus gocturaet 50 % macchl abCOMOTHO
CyXOi MouBbl. BIaXXHOCTB 3aBA1aHUs MPEICTABISET BAXKHEUIITYIO THAPOIOTHIYECKYIO
KoHCTaHTy. Ha ocHOBaHuu nanHbIX B3 1 00111ero copepkaHust BIard B IOYBE BHIYUCIISIOT
3anac npooyKmuseHoll é1azu, T. €. TOW BJIary, KOTopas 1OCTyITHA JJIsl paCTEHUH U pacXoayeTcs
Ha (popMUpOBaHUE ypoOKas.
KonnyecTBO NpoAYKTUBHOM Baru MPUHATO BBIPAKaTh B MM TOJIILIMHBI BOASHOTO ciios. B
TAaKOM BHJI€ 3aI1aChl BOJIbI JIy4Ill€ COMIOCTABIISITH C IAHHBIMU I10 OCaJiIkaM. | MM BOJIbI Ha
momaau 1 ra coorBercTByeT 10 T BOJBI.
3amackl MPOYKTUBHOM BIIar (B MM/Ta): w=0,ld,-h(B-B3),
rae 0,1 — ko3¢ dunreHT nepeBoia 3armacoB Biary u3 M/ra B MM BOJISTHOT'O CJIOS;
dy — MJIOTHOCTB MOYBHI, T/CM;
h — MOIIIHOCTB CJI0sI TOYBBI, CM, JJIs1 KOTOPOTO PACCUMTHIBACTCS 3arac MPOAYKTHBHOM BIIar;
B — noneBas BIaXHOCTb MTOYBBL, % Ha aOCOJIIOTHO CYXYIO MTOYBY;
B3;— BnaxxHocTb 3aBsiganust, % Ha aOCOIIOTHO CYXYIO MOYBY.
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OnTumanbHble 3anachkl NPOAYKTUBHOM Biaru (mo A. M. llyneruHy) B METPOBOM CJI0€ IIOUBHI B
MepUOoJ] BereTaluu pacTeHU Haxoaarcs B cpeaneM B npeaenax ot 100 1o 200 mm.
Kak n36nITounas BnaxxHocTh (0onee 250 Mm), Tak U HegocTaTouHas (MeHee S0 Mm)
OTPULIATENIEHO CKA3bIBAIOTCSA HA PA3BUTUHU PACTEHUN U UX YPOKANHOCTH.
Booonponuyaemocms noué — CrioCOOHOCTb MTOYB BOUTHIBATh U MPOITYCKaTh yepe3 ceOst BOY.
PasnuyaroT n1Be cTaauy BOAOIPOHMUIIAEMOCTHU: BIUThIBAaHUE U (PUITBTPALIUIO.
Bnumuleanue — 3T0 NOIJIOIIEHNE BO/IBI IOYBOU U €€ MPOXO0K/IEHUE B HE HACBIILIEHHOW BOAON
nouse. Quirsmpayus (MIpocaurBaHKe) — MEPEIBUKEHUE BOJbI B TOUBE MO/ BIUSHUEM CHUJIIBI
TSXKECTU U TPAJIMEHTa HAIlOpa NP MOJIHOM HACBIIIEHUH TTOYBbI BOJIOM. DTU CTaIuu
BOJIOITPOHUIIAEMOCTH XapaKTEPU3YIOTCSI COOTBETCTBEHHO K0aghduyuenmamu 6numvi8anus n
Gurompayuu.
BononponuiiaeMmocts u3mepsercst 00beMoM BOJIBI (MM), MPOTEKAOIIECH Yepe3 eUHUILY
TUIOIA/IM TOYBBI (CM) B ¢IMHHILY BPEMEHH () IIPH HATIOPE BOBI 5 CM.
BennuuHa 3Ta O4eHb JUHAMUYHA, 3aBUCHUT OT I'PaHYJIOMETPUYECKOTO COCTAaBA U XMMUYECKUX
CBOMCTB I104B, UX CTPYKTYPHOTI'O COCTOSIHUS, ITNIOTHOCTH, IIOPO3HOCTH, BIAXKHOCTH.
B nouBax TsKesoro rpaHyJI0METPUYECKOr0 COCTaBa BOJONPOHUIIAEMOCTh HUXKE, YEM B JIETKHX;
npucyrctBue B [1I1K noryiomeHHoro HaTpyst UM MarHusi, ClIOCOOCTBYIOIUX OBICTPOMY
HaOyXaHHUIO MOYB, JIeTAaeT MOYBHI MPAKTUYECKU BOJOHEPOHUIIAEMBIMH.
OneHkKy BOJONPOHUIIAEMOCTH I10YB MPOBOJAT 10 LIKazie, npennoxenHod H. A. Kaunnckum
(1970).
Booonponuyaemocmes. 1lpu HeqoCTaTOUHOM BOJIONPOHUIIAEMOCTH BJlara WM 3aCTauBaeTCA HA
MTOBEPXHOCTH MTOYBBI, CO3/1aBast YCIOBHS JJI1 BBIMOYEK ITOCEBOB, WIIM CTEKAET O YKIJIOHY
MECTHOCTH, CITIOCOOCTBYSI IPOSIBIICHUIO BOJAHOM 3pO3UH.
[Tpu oueHb BHICOKOW BOAOIPOHUIIAEMOCTH Bjlara He HaKaIluIMBaeTcs B KOPHEOOUTaeMOM CIIOE,
ObICTPO (PUIBTPYETCS BrIIyOb HOYBEHHOTO MPO(UIIS, B YCIOBUSAX OPOIIAEMOT0O 3eMIICACITHUS
IIPOUCXOAAT NOTEPHU MOJIUBHOU BOJIBI, IOABEM YPOBHS IPYHTOBBIX BOJ M BO3HHUKAET OMACHOCTh
BTOPUYHOTO 3aCOJIEHUSI IT0YB.
Booonoovemnas cnocobnocms — CBOWCTBO MOYBBI BBI3bIBATh BOCXOIAIIEE MTEPEIBUKEHUE
COZEPIKAILECHCS B HEN BOJBI 32 CUET KAIMJUIIPHBIX CHIL.
BricoTa mogpemMa BObl B IOYBAX U CKOPOCTh €€ NMEPEABUKEHUS ONPEEISAIOTCS B OCHOBHOM
IPaHyJIOMETPUYECKUM U CTPYKTYPHBIM COCTaBaMH I10YB, UX TOPO3HOCTHIO. UeM MOUBbI
TsDKEJIee U MEHEe CTPYKTYPHBI, TeM OOJIbIlIe MOTEHIIMAIbHAs BHICOTA MObEMa BOBI, a
CKOPOCTb MOJJbEMA €€ MEHBIIIE.
Ha cxkopocTh nogbema BoAbI BIUSAET TAK)KE CTEIIEHb MUHEPATIU3ALMN TPYHTOBBIX BOJ.
BrIicOKOMHHEpaIN30BaHHBIE BOJbI XapAKTEPU3YIOTCS MEHBIIIYH BBICOTOU U CKOPOCTBIO
noxbema. OHako OJU3K0e K MOBEPXHOCTH 3ajieraHne MUHEPaIN30BaHHBIX TPYHTOBBIX BOJ (1
— 1,5 M) co3maeT onacHOCTh OBICTPOTO 3aCOJICHUS TTOYB.
[Ton 600HbIM pedicumom TOHUMAIOT COBOKYITHOCTD SIBJICHUN MOCTYIICHHUS BJlary B MOYBY, €€
yIep>KaHHe, PacXo/l ¥ MepeABIKEHNE B TouBe. KOJIIMUECTBEHHO €0 BBIPAXKAIOT YEPE3 BOIHBIN
OanaHc, XapaKTepU3YIOLIUI MPUXO/] BJIard B IOYBY U PAcXo]l U3 Hee.
O011ee ypaBHEHHE BOJHOTO OajlaHCa BBIPAXKAIOT CIECAYIOIIMM 00pa3oM:

Bo +Boc + B, + B+ By, + Bs=E,en + E,. + B, + B, + B, + B,
rine Bo — HavanbpHBIN 3amac Biary;
B, — cymMMma ocazikoB 3a nepuo] HabJIoeHHS;
B, — K0IM4eCTBO BiIaru, MOCTYNAOLIEN U3 TPYHTOBBIX BOJ;
B« — xonuyecTBO Biiaru, KOHAECHCUPYIOIIEHCS U3 TapOB BObI;
B,;p — KOJINYECTBO BJIary, MOCTYNAIOLIEH B PE3yJIbTaTE MIOBEPXHOCTHOTO IPUTOKA;
B6 — kxonnyecTBO Biaru, mocTynaroiei oT 00KOBOr0 MPUTOKA MOUYBEHHBIX U TPYHTOBBIX BOJ;
Eycn — KOJIMYECTBO BJIArH, UCIIAPUBILEHCS ¢ TOBEPXHOCTH MOYBHI ((hHU3HUECKOE HUCTIapEeHNUE);
Er — konuuecTBO BlIar, pacxoayeMoe HaTPaHCIUPALHIO (IeCYKIIHs);
B, — Bnara, "HQUIBTPYIOMIASICSI BIOYBEHHO-TPYHTOBYIO TOJIIILY;
B, — K0IM4ecTBO BObI, TEPSIOLICHUCS 32 CUET MOBEPXHOCTHOTO CTOKA;
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B, — Bnara, Tepsromasicst mpu 60KOBOM BHYTPUIIOYBEHHOM CTOKE;
Bb — 3amac Biaru B mouBe B KOHIIE Mepro/ia HAOIIOICHUSI.
Ecnu 3a nyurenbHbIi Iepruo]i BpEMEHH MPOrPECCUPYIOIIETO YBIAXKHEHUS HITH UCCYIICHUS
TEPPUTOPUU HE MPOUCXOJIUT, MPUXOJ] U PACXOJ BOABI B IOYBE PABHbI, YPAaBHEHUE BOTHOTO
OanaHca paBHO HYJIO. 3amackl BOJbI B IIOYBE B ATOM Cily4yae B Hayaje U B KOHIIE TIEpHoa
HaOJTI0IeHUi MOTYT OBITH paBHBL: Bo = Bj. JI11s1 CKIIOHOBBIX 3JIEMEHTOB pelibe)a KOJTUIESCTBO
BO/JIbI, IOCTYMAIOIIEH OT OOKOBOI'O MPUTOKA MOYBEHHBIX U TPYHTOBBIX BOJ, PABHO KOJUYECTBY
BOJIbI, TEpsIOIIEHCs pu 60KkoBOM cToKe: Bg = B.. Coneprxanne KOHIEHCUPYIOIICHCS B TTOUBE
BJIard 110 CPABHEHHUIO C IPYTMMH CTAaThsIMHU OanaHca Majio, U UM MOXXHO npeHeopeds. C yuetom
9TUX YTOYHEHHH ypaBHEHHE BOJHOrO OajlaHca MpuoOpeTaeT ClIeyIOMNNA BUL:

Boc + Bz + Bnp =Eucn +Em + Bu + Bn-
Eme Oomee mpocToii BUI MMEET ypaBHEHHUE BOJHOTO OajlaHCca paBHOIIEHHBIX TEPPUTOPHUH C
TyOOKWM 3alieraHueM (DYHTOBBIX BOJI: B, + Boc=FE + B;
I'me E — cymmapHOe ucnapeHue Win 3BaroTpaHCIIupanusl.
B 3aBucuMOCTH OT XapakTepa roJoBOro BOAHOI0 OajlaHca M0 COOTHOILIEHUIO €ro
COCTABJISIOLIMX — T'OJIOBBIM OCaJIKaM M F'0JJOBOMY UCHIApEHHIO — (HOPMUPYIOTCS OCHOBHBIE
THUIIBI BOJHOTO PEXUMA.
OTHOIIEHUE TOIOBOM CYMMBI OCa/IKOB K TOI0BOM UCTIAPSIEMOCTH HA3bIBAIOT KOIDhuyuenmom
yvenadcnenus (KY). B pasasix npupoansix 3oHax KY konebdnercs ot 3 1o 0,1.
Jlna paznuusbix npupoaHbix yeaosuid I'. H. Beicoukuil yctaHoBUI 4 TUIIA BOJHOTO PEXKUMA:
NPOMBLBHO, NePUOOUYECKU NPOMBIBHOU, HENPOMbIGHOU U 8binomuoul. Pa3BuBas yuenue I'. H.
Bricorkoro, mpodeccop A. A. Pone Bbienui 6 THIIOB BOJHOTO PEXHMA, pa3Ie/iuB UX Ha He-
CKOJIBKO TMO/ITUIIOB.
1. Mep3znomuwiti mun. OH pacipoCTpaHEH B YCIOBUAX MHOT'OJIETHEN Mep310Thl. Mep3iblil clloit
IpyHTa BOJOHENIPOHUIIAEM, SIBJISIETCS BOAOYIOPOM, HaJl KOTOPBIM MPOXOAUT HAAMEP3IOTHAS
BEPXOBOJIKA, KOTOpast 00yCIOBIMBAET HACHIILIEHHOCTh BOJOW BEPXHEH YaCTH OTTASBIICH MTOYBBI
B TE€UEHHE BEreTalliOHHOIO MEePHO/a.
2. Ilpomwignoti mun (KY > 1) XxapakTepeH Ui MECTHOCTEH, IJIe CyMMa Ir'oJIOBBIX OCaIKOB
Oob11e ncnapsieMocTH. Bech mpoduiib MOUBHI €KEr0JHO MOABEPraeTCs CKBOSHOMY
POMaYUBaHMIO IO TPYHTOBBIX BOJI U HHTEHCUBHOMY BBILIENIAYMBAHUIO TIPOTYKTOB
nouBooOpazoBanus. [loa BIMsHUEM IPOMBIBHOTO TUIIA BOJHOTO pexkuMa (POPMHUPYIOTCS MOYBBI
MOJ30JIUCTOTO TUIIA, KPACHO3EMBI U JKeNTO03eMbl. [Ipu 01M3KOM K TOBEPXHOCTH 3aJI€TaHUN
TPYHTOBBIX BOJI, CJIa00# BOJONIPOHHUIIAEMOCTH ITOYB U TTOYBOOOPA3YIOIINX MOPOT (hOPMHUPYETCS
bonomuwvL noomun BoxHOTO pexuma. Ilos ero BiustHueM GopMHUpYIOTCst O0IOTHBIE U
M10/130JIMCTO-00JIOTHBIE TIOYBHI.
3. Ilepuoouuecku npomwvigrou mun (KY = 1, npu konebanusx ot 1,2 no 0,8). tot Tun
BOJIHOT'O PEKUMa OTJIMYAETCs CpeAHE MHOTOJIETHEN cOaTaHCUPOBAHHOCTHIO OCA/IKOB U
ucnapsieMocTH. [l Hero XxapakTepHbl YepeJOBaHNE OrPAaHMUEHHOTO IPOMAaYHBAHUS TIOYB U
MOPOJI B CyXHe To/ibl (HEIPOMBIBHBIE YCIIOBUS) U CKBO3HOE ITpOMadyrBaHue (IPOMBIBHOM
pexxuM) Bo BiiaxkHble. [IpoMbiBaHUE 11OYB M30BITKOM OCAIKOB MpoUcXoauT 1—2 pasza B
HECKOJIbKO JieT. Takoil THIT BOAHOTO peKuMa MPUCYII] CEPhIM JIECHBIM MTOYBaM, YEpHO3EMaM
OTI0/130JICHHBIM U BBIIIEIOYCHHBIM. Bo/1006ecneueHHOCTh TOYB HEYCTOWYMBAsL.
4. Henpomwiernou mun (KY < 1). XapakTepusyeTcs pacupeieJIeHueM Bllard 0CaIKOB
PEUMYIIECTBEHHO B BEPXHUX TOPU30HTAX U HE IOCTUTACT (PYHTOBBIX BOJ. CBA3b MEKIY
atMocepHOI U TPYHTOBOM BOAON OCYIIECTBIISCTCS Yepe3 CION ¢ OYCHb HU3KOM BIIAKHOCTHIO,
onmu3koit k B3. OOMeH Biaroit mpoucxoauT myTeM NepeaBIKeHs BoAbI B popme napa. Takoii
THUII BOJHOTO peXHMa XapaKTepeH AJIsl CTEIHbBIX [T0YB — YEPHO3EMOB, KallITAHOBBIX, OyphIX
MOJIYITYCTBIHHBIX M C€PO-OypHIX MyCTHIHHBIX NOYB. B ykazaHHOM psily OYB YMEHbBIIACTCS
KOJIMYECTBO OCA/IKOB, YBEIMUMUBAETCS UCIIAPIEMOCTb.
Koapdunuent yBnaxuenus camwkaerces ¢ 0,6 1o 0,1.
Bnaroo6opoT 3axBaTbIBaeT TOJIILY IMOYB U TPYHTA OT 4 M (CTEMHBIC YEPHO3EMBI) 10 1 M
(MTyCTBIHHO-CTEMHBIE, TyCThIHHBIE TOYBHI). 3arackl Bjaru, HAKOIUIEHHBIE B I0YBAX CTEIEH
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BECHOM, MHTEHCUBHO PacXoIyl0TCsl Ha TPAHCIUPALUIO U (pU3nUecKoe UCTIapeHne U K OCEHU
CTaHOBSITCS HUYTOXKHO MajbIMU. B MOMyMyCTHIHHONM U MyCTHIHHOW 30HaX 0€3 OpoIleHus
3eMJIeIeNINe HEBO3MOXKHO.
5. Botnomuou mun (KY < 1). IIposiBisieTcst B CTEITHOM, MOTYITYCTHIHHOM ¥ ITYCTHIHHOM 30HAX
npu OJIM3KOM 3aJIeTaHUH TPYHTOBBIX BOJ. [IpeobianaroT BOCXOAIINe TOTOKH BIATH IO
KaluJuIsipaM OT TPYHTOBBIX BOJ.
6. Uppueayuonnwiti mun. OH co3/1aeTCs MPH JOMOTHUTEIHLHOM YBIKHEHUN TOYBBI
OpOCHUTENbHBIMU BoAaMHU. [Ipy npaBuiIbHOM HOPMUPOBAHUHU TOJTUBHOM BOJBI U COOJIOIEHUN
OPOCHUTETLHOTO PEXKMMA BOAHBINA PEKUM TOUYBBI JOIKEH (POPMHUPOBATHCS IO HEMPOMBIBHOMY
TUITY C KO3(PGUIIMEHTOM YBIQKHEHUS OJIM3KONH K €UHUIIC.

PEI'YJIMPOBAHUE BOJIHOI'O PEXKUMA.
Kaxxaoi mouBeHHO-KJIMMaTHYECKOM 30HE MPUCYILU T€ WJIM MHBIE THUIBI BOJAHOTO peXuMa MoYB,
KOTOPBIE B 3aBUCUMOCTH OT OCOOCHHOCTEW BO3/1EIIBIBAEMBIX KYJIBTYp TPEOYIOT
COOTBETCTBYIOIIUX MEPOIPUATUI IO €r0 PETYIUPOBAHHUIO.
B TaexxHo-11€CHOI TOYBEHHO-KIMMATHUECKOM 30HE U B IPYTHX 30HAX, I/le HA0I01aeTcs
M30BITOYHOE YBJIQXKHEHHE MTOYB, UCIOJB3YIOT PA3IMYHBIE arPOTEXHUYECKUE IPUEMBI,
HATPaBJIEHHBIC HA OTBOJ U30BITOYHOW BIIAaTM U3 BEPXHHUX TOPH3OHTOB MIOYBKI: TPSIIKOBAHUE U
rpeGHEeBaHUE, HUBEITMPOBKY MUKPO- U ME30MOHMKEeHUH. V30bITOUHOE YBIa)KHEHHE MOKHO
YCTPAHUTH CO3JJaHHEM MOIIHOTO, XOPOILIO OKYJIBTYPEHHOT'O IIAXOTHOTO CJIOSI U PHIXJICHUEM
MOJMaXOTHOTO TOPU30HTA, YTO 00ECIIEUNBAET MOBBILIEHUE BIIATOEMKOCTH MOYBBI U
MPOCAYMBAHKE BIIATH B HIKHUE CIIOH. B TaekHO-JIeCHOH 30HE MHOTa OBIBAIOT 3aCyIUTHBBIC
TOJIbl, KOT'/Ia CeJIbCKOXO03SCTBEHHBIE KYJIbTYpPhI H3-3a HEI0CTaTKa MPOTYKTUBHOM BIIaru pe3Ko
CHIKAIOT YPOXKam.
B 30Hax necocrenu u cTenu ¢ HEYCTOWYMBBIM U HEAOCTATOYHBIM YBIAKHEHUEM ITOYB
OCHOBHBIE 33/1a4M 110 PETYIUPOBAHUIO BOJHOTO PEKMMA CBOJIATCS K HAKOTUICHHIO,
COXPaHEHMIO U MPOIYKTUBHOMY HCIOJIb30BAaHUIO BJIaru BBIMAJAIONINX OCAIKOB JUIS
noJ/Iep>KaHusl He0OXO0JMMOM 00eCcIeueHHOCTH BO3/ICNIBIBAEMBIX KYIbTYp. B 3THX 30HaX
0oJIbIIIOE 3HAYCHUE TPHOOPETAIOT MEPOTIPUATHSI, HAIPABJICHHBIE HA OCIa0JIeHne
MIOBEPXHOCTHOT'O CTOKA BOJIbI, CHETO3a/IepyKaHue, yMEHbIIIEHHE (PU3MYECKOTO UCTIAPEHHUS BOJIBI
U3 MOYBBHI.
BaxxHas posib MpUHAUICKUT ccTeMe 00pabOTKH MMOYBBI, YUCTHIM Napam, 60pbOe C COpHSIKaMH,
necomoiocaM. B 3acynummBeix paitonax 3aBoinkbs, 3anagHoi Cubupu 3QPeKTUBHBI KYJTUCHBIC
napsl, CIIOCOOCTBYIOIIME YBETUUYEHHUIO 3a11aCOB MPOIYKTUBHOM BIIaru B METPOBOM ciioe 110 50
MM 1 6osee (Ilynprun). Hempoun3BoauTenbHbIC MOTEPH BJIard Ha (PU3UIECKOE UCTIAPEHHE CY-
IIECTBEHHO YMEHBILAIOTCS MPH MPOBEACHUN BECEHHET0 OOPOHOBAHMS IOJIEH, a TAKXKe MPH
PBIXJIEHUH [TOBEPXHOCTHBIX TOPU3OHTOB MOYBBI MOCIIE JOKACH, MPeTyperKAar0IMNUX
oOpa3zoBanue kopku. [locaenoceBHOE NPUKATHIBAHKE MTOYBBI M3MEHSET IIOTHOCTH TOBEPXHOC-
THOT'O CJI0sI TAXOTHOTO TOPU30HTA MO0 CPABHEHHIO C OCTaJIbHOM €ro maccoil. PazHocts
TUIOTHOCTEH TTOYBBI 00YCIOBIUBACT KATMJUISIPHBINA TTOJITOK BJIATH M3 HIKEJIEKAIIETO CIIOS U
MOMOTaeT BOSHUKHOBEHHIO KOHJIEHCAIIMH BOJSHBIX apoB Bo3ayxa. [Ipumenenue
MHUHEpAJIbHBIX U OPTaHUYECKUX YA0OpEeHHii criocoOCTBYeT 00jiee SKOHOMUYHOMY HC-
MOJIb30BAaHUIO BJIary; BojomnoTpedienne B pacuete Ha 100 Kr 3epHa CHMYKACTCS B CPEIHEM Ha
YEeTBEPTD.
B oBo1eBoaACTBE /U1 COXpaHEHUS BJIard MIKPOKO IPUMEHSIOT MYJIbUHPOBAHHUE MTOYUBbI
Pa3TUYHBIMU MaTepUAIAMHU.
OnTtumu3zanus BOAHO-PU3NYECKUX CBOMCTB MOYB, UX CTPYKTYPHOT'O COCTOSIHUS CITIOCOOCTBYET
YIYYIIEHUIO BIAaroo0eCreueHHOCTH PACTCHUN B PA3IMYHBIX TTOYBEHHO-KIIMMATHYECKUX 30HAX.
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3ABUCHUMOCTb BOAOITPOHUINAEMOCTH, BJIATOEMKOCTH 1
BOJOOTAAYU I10OYB OT EE CTPYKTVYPBI.

Obopyoosanue: mpuboOp sl AEMOHCTpAIMU, MECOK, OECCTPYKTypHAas pacHblICHHAs
[JIMHUCTAs WM TSDKEJIOCYINIMHMCTAas M04YBa, IMOYBA TAXKEJIOr0 MEXaHHYECKOTOo COCTaBa C
XOopolel CTpyKTypoi, ctakad oobemMoM 200 M1, MEpHBIH IUIUHAP, BOPOHKA.

Xoo padoomuwi:

1.Cobepute TpH YCTAaHOBKH JJIsl OMPEIEICHUS BOAOIPOHUIIAEMOCTH MOYBHIL. [yt 3TOTO
HEOOXO0aNMO:

* B3STh TPU CTEKJISIHHBIE TPYOKU JUAaMETPOM OKosio 3-4 ¢M U AJIMHON He MeHee 25 cwm;
3aBs3aTh OJMH KOHEI] KaXIoW TpyOKM Mapied, NpeaBapuTeNbHO 3aKpblB  €ro
¢unbpTpoBaNbHON OyMaroi;

* 3aMOJHUTH NEPBYIO TPYOKY Ha 20 CM OT OCHOBAHUS MOYBOM C XOPOIIEH CTPYKTYpPOH;
BTOPYIO - 0€CCTPYKTYPHOM MOYBOI; TPETHIO - O€CCTPYKTYPHOM MecyaHoi Mo4YBOH (IIECKOM).
[TouBbI npu 3an0IHEHUH UMM TPYOOK ClleTKa YIUIOTHUTB, CII€[s 32 TEM, YTOOBI 00BEM €€ BO
BCEX TpyOKax ObLI OJINHAKOB;

* [IOMECTUThH KAKIYIO CTEKISIHHYIO TPYyOKY HM)KHUM 3aBSI3aHHBIM KOHIIOM B BOPOHKY U
YKPETUTh €€ Ha IITAaTUBE;

* [IOJICTaBUTh I10J] BOPOHKY CTAaKaH UJIH KOJIOY.

1.TouyHo 3amMeTHB BpeMsi, HaJIEHTE BO Bce TPYOKHU paBHbIE KonmdecTBa BobI (100 mu).

2.CneauTte 3a IPOHUKHOBEHUEM BOJIbI B IOUBY IO MOTEMHEHHUIO HAMOKAIOIIEH ee 4acTu.

OOpaTuTe BHUMaHKUE Ha Pa3JInyie B CKOPOCTH MPOHUKHOBEHUS BOJIbI B PA3IIUUHBIC 110

CTPYKTYPE U MEXaHUYECKOMY COCTABY IOYBBI.

3. 3ameTbTe BpeMs MOSABICHUS IEPBOI KaIlJIM BOJbI CO CTOPOHBI HUKHETO KOHIA TPYOKH,

KOTOpOE J1aCT MPEACTaBICHHE 00 OTHOCUTEIbHON BOIONPOHUIIAEMOCTH.

4.J1aiiTe BOJI€ MOJHOCTBIO CT€Uh U3 TTOYBHI.

5.3aMepbTe KOJIUYECTBO BBITEKIIEH U3 MOUYBBI BOJIbI, IO KOTOPOMY MOXHO

OIPEJENIUTh BOJOOTAAYY.

6.BbIuTs KOIMYECTBO BBITEKIEH U3 TPYOKH BOJIBI U3 TOTO €€ KOJUYECTBA, KOTOPOE ObIIO

NEPBOHAYAIILHO BJIUTO B TPYOKY, YCTAHOBHUTE, CKOJIBKO BOJIbI YEPKAIOChH B ITOYBE.

ITocnenuee ckaxeT 0 BJIarOEMKOCTH NaHHOM ITOYBEI.

Pe3ynpraThl 3anumuTe B TabIUIly
KonnuectBo Bozibl, yaeprkaBILeiics B I0UBE, €CTh BIArOEMKOCTb.

Tadauna 1 1. BogonpoHnmnaemMocThb, BJaroeMKOCTh U BOA0OT/Aa4a MOYB

XapakTepucTuka Komnuectso Bpewms KomnyectBo KomnyectBo
IIOYBBI BOJIbI, BJIUTOC B MOSIBJICHUS BOJIbI, BBITEKIICE BOJIBI ,
TPyOKy, MIT MEepBOM KaIuid, C W3 TIOYBBI, MII OCTaBUICICS B
IIOYBE, MJI
Pesynomamui pabomuwr:

Ilo mepe oceoenus danHou pabomvl cmyOeHm O0JIHCeH UMems npeocmagieHus o
DPA3HOBUOHOCMU NOYBEHHOU 81A2U, 00HOM OANAHCe U O NYMSAX Ppe2yIUPOBaAHUsL 600HO20

peatcuma.
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Tema 7. Bo3nyuubiii, TeMIepaTypHbIH H OKUCIUTEIBLHO-BOCCTAHOBUTEIbHBIN
peXUMBI MOYB (KOJJIOKBUYM)

Llenv: H3yuump 6030yuiHbie u meniosvle percumol HoYe.
Cooeporcanue memot: [lousernulii 6030yx. Bo30yuwinbiii pescum noue u npuemvl e2o
onmumusayuu. Tennogvle ceoticmea u menyiogotl pexcum nous Teniooii u paouayuoHHulu
banancel nous.
Tlougennulii 8030yX, e20 cocmas u e3aumooelicmeaue ¢ meepoou U HCUOKOU hazamu no4aoi.
OnmumanvHelil cOCMas NOYEEHHO20 8030yXa OJisl POCMA CElbCKOX03AUCMBEHHBIX KYIbMYP.
Bozoywmnvie ceolicmea; nouamue o 8030YUHOM pedcume. JJUHamura Kuciopooa u yereKucio2o
2aza nouseHHo2o 6030yxa. Tennogvle ceolicmea noys. Bausnue epanyiomempuiecko2o
cocmaesa, cmpykmypbl, CA0HCEHUS, GIANCHOCU U PACMUMENbHO20 NOKPOBA HA MENo8ble
C80UCMEa U MenioBoll pedcum nousvl. Tennosoil u paduayuounsviii barancol nousvl. Cucmema
Meponpusmutl no pe2yiupo8aHuto 6030VUIHO20 U MENL08020 PENCUMA 8 PA3HbIX NOYBEHHO-
KAUMAMUYECKUX 30HAX

B nmouBax — MOpHUCTHIX cUCTEMaX — B TOM WUJIM MHOM KOJIMYECTBE NMPUCYTCTBYET MOUYBEHHBIN
BO3/yX (TazoBas cpena). DTo BakHeIas1, Hanboiee TMHAMUYHAsi COCTaBHAS YacTh MTOYBBI
HaxOJIUTCSA B TECHOM B3aUMOJICHCTBUY C TBEPAOH, )KUAKOHN ¥ >kuBor (pazamu moyussl. [1o-
YBEHHBIN BO3yX SBJISIETCS HCTOYHUKOM KHCIIOPOJIa ISl ABIXaHHsI KOPHEH pacTeHH, adpOOHBIX
MUKPOOPTaHW3MOB U TOYBEHHOM (payHHBI.

Ilougennulii 6030yx — ITO CMECH IA30B U JIETYUYUX OPTaHUYECKUX COEIMHEHUH, 3aII0JHAIOIINX
MOpPHI NOYBBI, CBOOOIHBIE OT BOJIbL. KHCI0pO1 MOUBEHHOT0 BO3/1yXa aKTUBHO y4acTBYET B
XUMHUYECKHUX PEAKIIMSIX MUHEPATbHBIX M OPraHUIECKUX BEIIECTB.

OaHM XUMUYECKHE 3JIEMEHTHI, OKUCIISISACH, IEPEXOAT B TPYIHOPACTBOPUMBIE (POPMBI (3KeTe30,
Maprasen), Apyrue NpruoopeTaoT OOJIBIIYI0 PACTBOPUMOCTS (Cepa, XpOM, BaHA M), 3aMe IS
VI YCKOPSS MUTPALIMI0 XUMHUUECKHUX 3JIeMEHTOB. OKHCIEHUE OPraHUYeCKOro BEIIEeCTBa
NOYBBI 00YCIIOBIMBAET KPYTOBOPOT yIiiepoa, a3oTa, pochopa, cepbl U APYrux OMOIOTHYECKH
BaXHBIX XUMUYECKUX 3JIEMEHTOB.

[TouBeHHBIH BO3yX SIBJISETCS HCTOYHUKOM JHOKCUAA YIIIEpOAa Il PACTCHHA, HCTIOJIb3YeMbIM
B (porocunuTese. Ot Becero kommuecta C0,, uaymero Ha co3anue ypoxas, ot 38 1o 72 %
MOCTYMAET PACTEHHUIO U3 TTOYBHI.

[TouBeHHBII BO31yX HAaXOAUTCS B MIOYBE B TPEX COCTOSHUAX: CBOOOIHOM (3aILEMIIEHHOM),
a71cOpOMPOBAHHOM U PACTBOPHUMOM.

C60600HbITi TOYBEHHBIN BO3yX, HAXO/IACh B KPYIHBIX HEKAMMUISIPHBIX U KaIWIISIPHBIX MTOPax
MOYBBI, CBOOOHO MEpeMeNIaeTcsl B Hel, 00ecrieunBaeT adpalnio MoYB U ra3000MeH MEXKIY
MOYBOM U aTMOC(hHepoil.

3awemnennwviii TOYBEHHBIN BO3AYX — BO3/yX, HAXOASAIIMNCS B IOpax, CO BCEX CTOPOH
M30JIMPOBAHHBIN BOJHBIMU NPOOKaMH. B MIMHUCTBIX MOYBaX coep KaHKe 3aIEMIEHHOTO
BO3/yXa MOXeT focTurath 12 % u Gonee, B cpeaHeM xe 6—8 % o01iero o0bemMa moyBBlI.
3aleMIIeHHbIN BO3AyX HEMOIBH)KEH, MPAKTUYECKU HE YUaCTBYET B ra3000MeHe, IPENATCTBYET
¢unbTpauy BobI B I0YBE. BBIpbIBasch U3 MOp MpH 3alleMICHUH BOAOH, 3aIIeMICHHBIN
BO3/IyX MOXET BbI3BaTh pa3pyllIeHUE IOYBEHHON CTPYKTYPHI.

Aocopbuposannwiti TOYBEHHBIA BO3yX — 3TO Ia3bl U JIETyYHe OpraHu4eCKUe COeAMHEHNUS,
a/1copOMpPOBAaHHBIEC HAa MOBEPXHOCTH MOYBEHHBIX YacTHIl. YeM Oosiee TucrnepcHa moyBa, TeM
0oJIBIIIe CONIEPKUT OHA aJICOPOMPOBAHHBIX Ta30B MPH JTAHHOU TeMIiepaType. AJCopOIus ra3oB
CHJIbHEE MPOSIBIISIETCS B TIOYBAX TSDKEJIOTO IPaHyIOMETPUYECKOTO COCTaBa, OOTraThIx
OpPTraHWYECKHUM BEIIECTBOM. ['a3bl B 3aBUCUMOCTH OT UX CBOMCTB aJCOPOUPYIOTCS B TAaKOH
nocienosareibHocTH: Ny < 0, < C0, < NH3. Bonee akTuBHO, YeM rasbl, YaCTHIILI ITIOYBEI I10-
[JIOIIAOT Maphl BOJBI.

Pacmeopennwviii TOUBEHHBIN BO3IyX — ra3bl, PACTBOPEHHBIE B IOYBEHHOM BOJIE.
PacTBoprMOCTh ra30B B TOYBEHHO BOJIE BO3PACTAET C MOBBILICHUEM UX KOHIICHTPALIUU B
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CBOOOTHOM TIOYBEHHOM BO3/yX€, a TAKXKE C MOHWKEHUEM TeMIlepaTypsl o4Bsl. Hanbonee
XOPOUIO PAaCTBOPSIIOTCS B BOJIE aMMHUAK, CEPOBOAOPOJ, TUOKCH]T YTIEPOa.
B nouse B yC10BHUAX U3MEHSAIOLINXCS KOHLICHTPALMM ra30B, TEMIIEpATyp, JaBICHUH,
BJIQXKHOCTH ITOCTOSIHHO MPOTEKAIOT MPOLECCHl COPOLIMU—/1eCOPOIINH, PACTBOPEHUS—
nerazanuy. Haxosce B COCTOSIHMM MTOIBM’KHOTO PAaBHOBECH S, CUCTEMA IIOYBEHHOT'O BO3/1yXa
CBsI3aHA C U3MEHYMBOCTHIO TEPMOJIMHAMUYECKUX YCIOBUI 1 OMOIOTUYECKON aKTUBHOCTH.
[ToTpeOHOCTE B KUCIIOPOE KOPHEW PACTECHUI yIOBIETBOPSIETCS PEUMYIIIECTBEHHO 32 CUET
CBOOOJHOIO MOYBEHHOTO BO3/1yXa, YYAaCTBYIOIIETO MMOCTOSHHO B Ta3000MeHE MEXy MTOYBON U
aTMochepoi.

COCTAB CBOBOJHOI'O ITOYBEHHOI'O BO31YXA
[lepBbIe cBefeHNs O cocTaBe MOYBEHHOT0 BO3ayxa ObutH nmony4ensl XK. byccenro B 1824 1.
CoctaB cBOOOIHOTO MOYBEHHOT'O BO3/1yXa OTIUYAETCA OT aTMOC(EPHOTO.
ATMochepHBIii BO3yX UMEET OTHOCUTEIBHO ITOCTOSIHHBIN COCTaB, Yero Hejb3s CKa3aTh O
MMOYBEHHOM BO3/yXe. B MOYBEHHOM BO31yX€ MEHBIIIE COACPKUTCS KHcIopoa, 6ombiine COs.
W3mensieTcs u copeprkanue a3oTa B 3aBHCUMOCTH OT MPOTEKAHUS MUKPOOUOJIOTHUECKUX
npoueccoB. B 6010THBIX 1 3a00JI0UEHHBIX TOYBAX MOYBEHHBIN BO3AYX MOXKET CONEPKATh
3aMmeTHbIe KonuuecTBa NHs, CHy, Hy, H5S.

B cocraBe MoYBEHHOT0 BO3/1yXa MOCTOSIHHO MPUCYTCTBYIOT JIETy4YNE OPraHUYECKHE
COEMHEHUS, 00pa3yIoluecs B MPoIecce )KU3HEACSITeIbHOCTH MUKPOOPTaHu3MOB. Cpein 3TUX
COEIMHEHUI MOTYT OBITh YIJIEBOAOPO/Ibl, CHUPTHI, CJIOKHBIE albJAECTHABI. DTH BEIIECTBA MOTYT
HOTJIOIIATHCSI KOPHAMH, CITIOCOOCTBYSI POCTY PACTEHHI U MOBBIIICHUIO UX KU3HEIEATSTBHOCTH.
13 Bcex ra3oB MOYBEHHOTO BO3AyXa HanboJjee TMHAMUYHbBI KUCIOPO U TUOKCHUJL YTIIepoa.
Pa3nnunyro KOHLIEHTpaLKIO KUCIOPOAA U JUOKCH/IA YIIIEPO1a B IOYBEHHOM BO3/1yXe
OTIPEEIISAIOT, C OJJHOM CTOPOHBI, HHTEHCUBHOCTBIO OTPEOIECHUS KUCIOPOa U
npoayuupoBanuem C0z, a ¢ Ipyroit — CKOpOCThIO ra3000MeHa MEXy TOUYBEHHBIM H
atMocdepHbIM Bo3ayxoM. Beinenenne CO; U3 MOYBBI B MPU3EMHBIN CJIOH aTMOC(EPHI TPUHATO
Ha3bIBATh ObIXaHUEeM Nouebl. B ycI0BUAX XOpolIel a’paliiy KUCIOPOAa MOTJIOMASTCs TOYBOU
0oJbI1Ie, YeM BbIAEISAETCS YIIIeKUCIOThl. OTHOIIEHHE COIep KaHUs TUOKCHIA yIiiepoia B
MIOYBEHHOM BO3JIyX€ K COJAEPIKaHUIO KUCIIOPOJIa HA3bIBACTCS KOIDDUYUEeHMOM ObIXAHUSL.

J1J1s TOYB ¢ TJIOXMM ra3000MEHOM 3TO OTHOILIEHHUE 0O0JIbIIe €AUHUIBL. B Takux moyBax uayT
aHaspoOHbIe npouecchl. Yacts C02 MOXKET CBA3BIBATHCS XUMUYECKH C 00pa30BaHUEM
TUAPOKapOOHATOB. DTOT Mporiecc noiyuni HazBaHue pemenyuu CO,. Perennus 3aBucut ot pH:
npu pH < 5 ona He npoucxoaut. B menoyHoM UHTEpBalIe PETCHIUS IIPOTEKAET OYEHb
UHTEHCUBHO. [103TOMY /17151 TOUYB 3aCONEHHOTO pssia KOOPHUIIUEHTHI AbIXaHNUS HEBBICOKHE
(0,16-0,35).
Juoxcun yriaepoaa oOpa3yeTcst B TOYBE TJIABHBIM 00pa30M 3a cUeT OMOJIOTHYECKUX MPOIECCOB.
Yactruno COy MOKET MOCTYINaTh B IOUBEHHBIN BO3/1yX U3 IPYHTOBBIX BOJ U B PE3YJIbTATE
JecopOInu U3 TBEPIOH U kuakou (a3 moussl. Hekoropoe kommuectBo CO2 MoxkeT oOpa-
30BaThCsI BCIICJCTBHE MTPEeBpalleHusi OMKapOOHATOB B KapOOHATHI IPU UCTIAPEHUN TOYBEHHBIX
pactBopoB: Ca(HCO3), -» CaC03 + H,0 + CO0,, B pe3ynbTaTe BO3JACHCTBUSA KUCIIOT Ha
KapOOHATHI MTOYB, a TAKXKE BCIECTBHE XMMUYECKOTO OKHCIICHHS OPTraHUYECKOT0 BELIeCTBA.
BO3JYIIHBIE CBOMCTBA ITIOYB.
Haubosee BaKHBIMU BO3AYIIHBIMU CBOMCTBAMH ITOYB SIBJISIFOTCS BO3AYXOEMKOCTb,
BO3/IyXONPOHUIIAEMOCTb, aspanusi. MakcuManbHOE KOJIMYECTBO BO3TyXa, KOTOPOE MOXKET ObIThH
B TI0YBE, BEIPAXKEHHOE B 00BEMHBIX MPOLIEHTAX, HA3bIBAIOT 00Ujell 8030YX0EMKOCHbIO
B031yXx0eMKOCTb IIOYB 3aBUCUT OT X IPAHYJIOMETPUYECKOIO COCTaBa, CIIOKEHUS U
OCTPYKTYPEHHOCTH. Pa3innuaror Takke KanWUIIPHYIO U HEKAIMJUIIPHYIO BO31yXOEMKOCTb.
Kanunnapnasa 6030yxoemrxocms XapaKTepu3yeT KOJIUUECTBO TOYBEHHOTO BO3/1yXa,
pa3MeIeHHOro B KanWUIAPHBIX Mopax. Hanbombieil kanuuispHOi BO3IyX0€MKOCTbBIO
OTJIMYAIOTCS TSKENbIE 0 TPAHYJIOMETPUUECKOMY COCTaBY OECCTPYKTYpPHBIE IJIOTHBIE MTOYBHI.
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Jist obGecriedeHrss HOpMaJIbHOW a’paliy NOYB HanOOJIblIee 3HAYCHUE UMEET HeKANULIAPHASL
6030YX0eMKOCMb, WIH MOPO3HOCTH adpallii, — BO3AYXOEMKOCTh MEKarperaTHbIX 1op,
TPELINH, X010B YepBeid, KopHei. OHa cBs3aHa CO CBOOOJHBIM IIOYBEHHBIM BO3IYXOM.
HekanumisgpHas BO3AyX0€MKOCTh IPpY HAaUMEHbIIIEH BJIaroeMKOCTH UMEET 0co00€e 3HaUeHHE
JUtst adpaunu. Eciin BO31yX0€MKOCTh IPY HaMMEHBIIEH BIIArOEMKOCTH cOCTaBisieT MeHee 15%,
TO a’palusi MOYB HEJIOCTaTOYHAs, YTOObI 00ECTIeUnTh OJIarOMPUITHBIN COCTaB IOYBEHHOTO
Bo3ayXa. OnTuMalbHbIE YCIOBUS JJIs Ta3000MEHa CO3/IAI0TCS MIPH COJIEPKAHUK BO3AyXa B
MUHEpaIbHBIX ouBax 20—25 %, B Tophsubix — 30-40 %.
CriocoOHOCTh TOYBBI IPOITYCKATh Yepe3 ce0s BO3AYX HA3BIBAIOT 8030VXONPOHUYAEMOCIIBIO.
DTO CBONCTBO OMpEEsIeT CKOPOCTh Ta3000MEeHa MEXKTy TOYBOM U aTMocdepoi. OHa 3aBUCUT
OT I'PaHyJIOMETPUYECKOTO COCTaBa I1OYBBI, €€ CTPYKTYPHOI'O COCTOSIHUS, CTPOEHHMSI [IOPOBOTO
MPOCTPAHCTBA. B €CTECTBEHHBIX YCIOBUSAX BO3AYXOMPOHUIIAEMOCTh U3MEHSETCS B IIIMPOKUX
npenenax — ot 0 1o 1 11/c u BeIIE.
[Tpoueccyl 0OMeHa MOYBEHHOTO BO3/AyXa ¢ aTMOC(EpHBIM HA3BIBAIOT adpayueli Nin
2a3000menom. 'a3000MeH OCYILIECTBISETCS Yepe3 CHCTEMY BO3AYXOHOCHBIX IOp MOYBHI,
COOOIIAIONTUXCS MEXAY OO0 1 ¢ aTMocdepoit. [[a3000MeH 00yCI0OBICH HECKOIBKUMH
daxTopamu: quddy3ueit, v3MEeHEHHEM TEMIIEPaTyphl TOYBBI U 6APOMETPUIECKOTO JIaBICHUS,
M3MEHEHHEM KOJIMYECTBA BJIard B MOYBE O] IaBJICHUEM OCa/IKOB, OPOIICHUEM, UCTIApEHUEM,
BJIIMSIHUEM BEeTpa, N3MEHEHHEM YPOBHS I'PYHTOBBIX BOJI MJIM BEPXOBOIKH.
[ToctyruieHre B OYBY BJIard C OCaIKaMH UJIU TIPU OPOILIEHUH BBI3BIBAET CKATHE TOUBEHHOTO
BO3/1yXa, €0 BBITAJKUBAHHE HAPYXKY U 3acachiBaHHE aTMOC(HEPHOTO BO3IyXa.
H3meHeHne TemnepaTyphl MOYBBI M aTMOC(HEPHOTO AaBJICHHUS, BETPa U YPOBHS IPYHTOBBIX BOJI
TaKXe BbI3bIBAET 00bEMHBIC H3MEHEHHUS BO3/1yXa B MIOYBE U BIMSAET HA Ta3000MeH.
Opmnako BexymuMm GakTopoM razoo0oMeHa B ouBe sBisieTcs: AudGy3ust. ITO OCHOBHOM
MEXaHHM3M MacCONepeHOca ra3oB B IOYBE U ra3000MeHa MeX Ty mo4Boii u armochepoii. [Tox
oughghy3ueii NTOHUMAIOT TEPEMEIIEHUE Ta30B B COOTBETCTBUU C MX MapLHaIbHBIM JaBICHUEM.
[on BnusHueM nuddy3un co3Aat0TCs YCIOBUS ISl HEMPEPBIBHOTO NocTyrieHus 02 B MOYBY U
Beiieniennst CO;, B atmocdepy.
Koshduument muddysun paBes 066éMy rasa (B cM°), MPOXOJIAIIET0 B CeKYHIY depes 1 cM?
MOBEPXHOCTU IIPU MOILHOCTH €104 | M U TpaJiieHTe KOHIEHTPAllM1, PaBHOM €IMHUIIE.
Koapduumentst nuddysuu razos B nouse u B atmochepe paznuusbl. Yepes nmouBy auddysus
ra3zoB npotekaer B 2—20 pa3 MejieHHee, ueM B atMocdepe. OTHomeHue kodhduipeHTa
muddy3un B nouse K Kodpduuuenty nupdysun B atmochepe MEHbIIEC eAHHULIBL.
BO3JYIIHBINA PEXKUM ITOYBBI U ETO PET'YJIMPOBAHUE
Bo30ywnwiil peosrcum nouebt — 3TO COBOKYITHOCTh BCEX SIBJIEHHMM ITOCTYIUIEHHSI BO3/1yXa B
MOYBY, €r0 MEpeIBIKEHUS B HEMl M pacxo/a, a TakKe SBJICHUI 0OMeHa razaMu MexX1y
MIOYBEHHBIM BO3/TyXOM, TBEPAOH M KHUIKOH (pa3zamu, MOTpeOIeHHs U BBIACICHHS OTIEIbHBIX
ra3oB >KMBBIM HACEJICHUEM MOYBbI. BO3YIIHBIN peKUM MTOYB MOABEPKEH CYTOYHOM, CE30HHOM,
rOJI0BOM ¥ MHOTOJIETHEH N3MEHYMBOCTH U HAXOIUTCS B IPSIMOM 3aBUCUMOCTH OT Pa3IMYHBIX
CBOICTB MMOYB, MOTOAHBIX YCIOBUMN, XapaKTepa paCTUTEIbHOCTH, arpPOTEXHUKH.
J11 HOpMaJIbHOTO MPOU3PACTAHUS PACTCHUN HEOOXOIMMO ONTUMHU3HPOBATH BO3AYIIHBIN
PEeXXHUM MOYBBL. YIIydlIEeHHE BO3YIIHOTO peXUMa MOYB OCOOCHHO Ba)XKHO TaM, I'Iie
pacrpocTpaHeHbl TOYBBI C BDEMEHHBIM N30BITOUYHBIM YBIQKHEHHEM U IPU UCTIOIB30BAHUN
OOJIOTHBIX MTOYB JIECHBIX 3€MEJb.
B nmouBax j1erkoro rpaHyJIOMeTpUYECKOTO COCTaBa, a TAKXKE B CYTIIMHUCTBIX U TIIMHUCTBIX, HO
00Ja1alouX arpOHOMHYECKH IEHHOU CTPYKTYpPOI B BEpXHUX FOPU30HTAX COJEpKaHUE
BO3/TyXa MOJICP)KUBAETCS Ha BEICOKOM ypoBHE (20—25 % oObeMa ouBHI).
B GeccTpyKTypHBIX IOUBaX TSXKEIOT0 IPaHYJIOMETPUUYECKOTO COCTaBa CO/IEpKAHKE
IIOYBEHHOT'0 BO3/yXa 3aBUCUT OT COCTOSIHMSI U yBJIaKHEHUS NouBkL. [Ipu oTHOCHTENBHOM
BJIAKHOCTH, paBHOM HB, conmepxanue Bo3yxa B TaKUX MTOYBAX MOXKET JOCTUTATh
KpUTHYECKOH BelnuuHbI (MeHee 15 % o0bema mouBsl).
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Ha 6eccTpyKTypHBIX MOYBaX CyTIIMHUCTOTO M TIIMHUCTOTO TPaHYJIOMETPHYECKOTO COCTaBa
HEpeaKo o0pa3yeTcs mouBeHHas Kopka. O0anas BRICOKOH TUIOTHOCTBIO U HU3KOH
MOPUCTOCTHIO, MOYBEHHAS KOPKA YXKe MPH BIAXKHOCTU 17% mpensarcTByeT HOpMaJIbHOU
aspanuu. [1ockoabKy ONTUMAaNIbHBIN BO3AYIIHBIN PeXUM B OCHOBHOM 3aBHCHUT OT COCTOSIHUS
YBJIQ)KHEHUS TTOYBBI, TO MPUEMbI PETYIMPOBAHUS BOJTHOTO U APYTHX PEKUMOB SIBIISIOTCS U
IpUEeMaMHU PETyJIMPOBAHUS BO3IYIIHOTO pexkumMa. Takue mpueMbl, Kak OKyJIbTypUBaHUE TOYB,
pPETyIHpPOBAHNE UX PEAKINH, TPUMEHEHNE OPraHMYECKUX ¥ MUHEPAIIbHBIX yI00OpeHuii, 0po-
HICHUE WM OCYLIEHHUE M0YB, aKTUBU3UPYIOT OMOJOTHYECKHE MTPOLIECCHI B TOYBAX, MOBBIIIAIOT
WHTEHCUBHOCTD JIbIXaHUS B HUX MPU HATUYUU JTOCTYMHOM Biaru. BaxxHeiMu npuemMamMu
pEerylIupoBaHus BO3AYIIHOTO PEKHUMa, 0OCOOEHHO Ha MAJIOTyMYCHBIX IMOYBaX TSKEIOTO
TPaHyJIIOMETPUYECKOTO COCTaBa, TAKXKE SBJISIOTCS CO3aHUE TITyOOKOTO MaXOTHOTO CJIOS,
PBIXJIEHHE MTOANAaX0THOTO, TUKBUIAIUS TOYBEHHOU KOPKU. J{J1s1 MHHEpaNbHbBIX [T0YB 0OJIbIIOE
3HAYEHHE B CO3aHUH ONTUMAJILHOTO BO3AYIIHOTO PEKMUMA UMEET YIYUIIEHUE UX TYMYCHOTO
COCTOSIHUS M CTPYKTYBI.

TEINJIOBBIE CBOMCTBA U TEIVIOBOW PEXKUM IOYB
Tenno — HeoOX0oauMBIH (aKkTOp KU3HU U pocTa pacTeHus. C HUM CBsI3aHbI BaXKHEHIIINE
OMOJOTrUYecKe U a0MOTUYECKHE MPOIIECCHI, TPOTEKAIOIINE B TIOUBE U ONPEACTSIONTNE
pa3BUTHE TOYBOOOPA30BaHUS U MJIOJOPOIUS: HHTEHCUBHOCTh XMMHUECKUX PEAKIIHA,
MPOIeCcChl (PU3MUECKOTO BRIBETPUBAHUS, ACITETLHOCTh MUKPOOPTAaHU3MOB U TTIOYBEHHOM
¢ayHbI, MpopacTaHue CEMSH U POCT PaCTEHHI, MpoIecChl 00MeHa BEIIECTBOM U SHEPTUEH.
3HaHHE 3aKOHOMEPHOCTEH (POPMHUPOBAHUS TEILIOBOTO PEKUMA MTOYB HEOOXOIUMO JIJISl €TO
HAIpPAaBJIEHHOTO PETYJIMPOBAHUS C LIEIbI0 CO3/1aHNs Haubosee OIaronpusTHHIX YCIOBUM IS
MPOJIYKTUBHOCTH BO3/I€JILIBAEMBIX PACTEHUH.
['maBHBIM HCTOUYHHKOM TEIJIa, OCTYIAOIIEr0 B MOUBY, SIBIIsIeTCA Jy4yrcTas sHeprus ConHia
(comneuHas paguarus). He6ompIoe KoMM4ecTBO TEIia MoYBa MOMydaeT U3 TIyOUHHBIX CIIOEB
3eMiIu 1 32 CUET XUMUYECKUX, OMOJIOTHYECKUX U PAaJMOAKTUBHBIX MPOILIECCOB, MPOTEKAIOIINX B
BEpPXHHUX closx autocdepsl. Termno, oOpa3yrolieecs Mpu pa3IoKEHUN OPTaHUYECKUX BEIIECTB
(HaBO3a, PACTUTENBHBIX OCTATKOB), IIMPOKO UCIIOJIB3YIOT B OBOILIEBOACTBE 3aKPHITOTO IPYHTA.
YacTp noCTyNarIIe! K IOBEPXHOCTHU IIOYBbI JIYYUCTOM COJTHEYHOU SHEPIUU MOITIOIAETCS
MOYBOH U, IPeoOpas3ysCh B TEIUIO, HATPEBAET MOUBY; YaCTh OTPAXKAETCSA MOBEPXHOCTHIO MMOYBBI
Y HarllOYBEHHBIM MTOKpOoBOM. [TouBa oTaaer Terio B atMochepy, eciii TeMIeparypa ee mo-
BEPXHOCTH BBIIIIE, YEM TEMIIepaTypa MPU3EMHOTO CII0sI BO3/1yXa.
B 3aBHCHMOCTH OT COOTHOIIEHHS KOJIMYECTBA MOTJIONIEHHON MOBEPXHOCTHIO MOYBBI JTyUYHUCTOMN
SHEPTUU U U3JIy4€HHUs [TOYBOH Teria B aTMochepy MOUYBEHHAs MOBEPXHOCTh OyIeT Win
HarpeBaThCsl, WIHM OXJIaKIaThcs. Hapsay ¢ moriomneHnem Temnia noYBeHHON NOBEPXHOCTHIO
UAYT NpOIeCcChl IIepeMEIIeHH s TeIjia OT cJIoeB 0oJiee HArpeTHIX K CIIOSIM ¢ 0oJiee HU3KOM
TEeMIIepaTypoi. ITO CKa3bIBACTCS Ha TEIJIOBOM COCTOSIHUM PA3IMUHBIX CJIOEB MOUYBBI. YeM
00JIbIIIe Pa3HOCTh TEMIIEPATyp MOBEPXHOCTH MOYBBI U €€ TIyOOKUX CIIOEB, TeM OoJIbllle Teria
YXOJUT U3 MOYBBI WUJIM MTOCTYIAET B HEE.
[TpUTOK TYyYHCTOMN COTHEUHOMN SHEPIUU K MOBEPXHOCTHU MTOYUBHI 3aBUCHUT OT IIMPOTHI U penbeda
MECTHOCTH, COCTOSIHUSI IOBEPXHOCTH MOYBHI (ITIOKPHITHE PACTUTEIBLHOCTHIO), @ TAKXKE BPEMEHU
roJia ¥ CyTOK M COCTOSTHUS aTMocdephI (ICHO, macMypHO U 11p.). B CeBepHom nomymapun
CyMMapHbIN MPUTOK COJIHEUHOHN pavallii YBETUUUBACTCS MIPU ABUKEHUU C CEBEpa Ha IOT.
HanGonpmmii MpUTOK COTHEYHOM paualliy MOTy4aroT I0KHbIE, 8 HAMMEHBIITUH-CEBEPHBIC
ckJIOHBI. Hapsiny ¢ ycinoBusiMu, onpeesiolMMU TPUTOK COJTHEYHOM SHEPrUH, BaXKHOE
3HaYeHHe B (OPMHUPOBAHUU TEIIOBOTO PEKHUMa MOYBHI (ITOTJIOLIEHUE TEIlJIa, HarpeBaHUE U
OXJIQXCHUE) UMEIOT TEIUIOBbIE CBOMCTBA MOYBKI. K TErIOBBIM CBOMCTBAM IMOYBBI OTHOCSATCS
mMenaono2n10mumenbHas CROCOOHOCHIb, MEN10eMKOCHb U MEeNn10nPO80OHOCHb.
Tennonoenomumenshas cnocooHocms — COCOOHOCTh MOYBHI MOTJIONIATD JTYYHUCTYIO SHEPTHIO
Comnna. OHa XapakTepu3yeTcs BEIMUYUHON anboeno (4). Anvbedo — KOIM4eCTBO
KOPOTKOBOJIHOBOM COJIHEYHOM paJHalvy, OTPAKEHHON ITOBEPXHOCTBIO II0YBBI U BBIPAKEHHOE B
MPOIICHTaX O0IIel BETMYNHBI COTHEYHOU paJralliy, TOCTUTAIONIEH TOBEPXHOCTH TOYBBL. UeM
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MEHBIIIE anb0e10, TeM OOJbINE TOTIIONIAET MTOYBA COTHEYHOU panuanui. OHO 3aBUCUT OT
I[BETA, BIIAYXHOCTHU, CTPYKTYPHOT'O COCTOSIHUS, BRBIPABHEHHOCTH MTOBEPXHOCTU MTOYBBI U
PaCTUTENHLHOTO MTOKPOBA.
[TpuBenem anbbemno (%) pa3NTuYHBIX TOYB, TOPOJ U PACTUTEIBHBIX MOKPOBOB (UyIHOBCKHUIA,
1959): uepHo3zem cyxoii—14, uepHO3eM BIaxHbIH — &, cepozeM cyxoit — 25—30, cepozem
BiaxHbIi — 10—12, rmHa cyxas —23, rimHa BiakHass — 16, mecok OebIil ¥ KeNThIi —
30—40, mmrenuna sipoBas — 10—25, mmennna o3umas — 16—23, TpaBsl 3eneHbie — 26,
TpaBbl Beicoxmme —19, xmomyarank —20—22, puc — 12, kaptodensp — 19.
TeMHO-KaITaHOBas TOYBA W YEPHO3EMBI TOTJIONIAET OOJIbIIE COTHEYHON paualIium, 4eM
CBETJIO-KAIlITAHOBBIE, ITO/I30JIUCTHIE 1 CEPO3EMBI; BIIaKHAsA — OOJIbIIIE, YEM CyXasl.
Tennoemxocms — CBOMCTBO MTOYBHI MOMVIOIIATH TEIUIO. XapaKTEPU3yeTCsl KOJIMUECTBOM TeIlIa
B JDKOYIISIX (KJIOPHSX ), HEOOXOAMMOTO JJIsi HarpeBaHus equHuUIbl Macesl (1 ) Ha 1 °C —
BeCOBas (WU yJelbHas) TETIOEMKOCTh U 00beMHass — B [ cm® Ha 1 °C; 3aBHCHT OT MHHEPA-
JIOTHYECKOT0, TPAaHYJIOMETPUYECKOTO COCTABOB, COJIEPKaHUs OPTraHMYECKOT0 BEIIEeCTBRA,
BJIQ)KHOCTH, IOPUCTOCTH MTOYBHI U coiepKaHMsl Bo3ayxa. TemnoeMkocTs Boasl pasHa 1,000
kai, Toppa —0,477, rmuabi—0,233 u necka —0,196 kan.
W3 3TuX MaHHBIX BUAHO, YTO BOJa — HanOoJee TeIIOEMKUI KOMITOHEHT ITOYBBI IO CPABHEHHIO
C MUHEpaJIbHBIMU U OPTaHUYECKUMU ee YacTsIMH. [103ToMy ISl TOBBILLIEHUS! TEMIIEPaTyPhI
BJI&KHOU TIOYBHI TpeOyeTcs OObIIe TeIia, YeM JUIsl CyXoi. BiiaxkHble mouBbI MeJIeHHEe
HarpeBaloTCs U MeIJICHHEee OXJIaXkKIaloTcs, YeM cyxue. [ TMHUCThIe MOYBHI Kak Ooee
TEIJIOEMKUE BO BJIAYKHOM COCTOSTHUU HAarpeBalOTCs BECHOM MeJIEHHEee M0 CPaBHEHUIO €
necyaHbIMU moyBamu. OceHblo Mpu O0JbIIEM YBIAKHEHUH OHU MEJIJICHHEE OXJIaKIAl0TCs U
CTaHOBSITCS TEIUIEE MTECYAHHBIX MOYB. B CBS3M C 3TUM, H3MEHSS BIAKHOCTh U TOPUCTOCTh
MOYBHI MOJUBAMHU 1 00pabOTKOM, MOXKHO B ONpEeNIEHHBIX Ipeesiax peryiupoBaTh
TEMIEPATYPY MOYBBIL.
Tennonpogoonocms — CIOCOOHOCTH OYBBI MPOBOIUTH TeT10. OT Hee 3aBUCUT CKOPOCTh
nepesavy Teria OT OAHOTO CJIOS K JPYroMy, a, ClieoBaTeIbHO, U CIIOCOOHOCTH MOYBBI
ObICTpEe WM MEJUICHHEE HarpeBaThCs WM OXJIaKIAThCs B ONPEIEICHHON TOJIIIE ee MpoduIs.
Ona n3MepsieTcst KOJTMYEeCTBOM TeIia B JDKOYISIX (KalTopHsixX), KOTOpoe MpOoXoauT 3a 1 ¢ uepes
1 cM? CI10st TOYBBI TOIIKHOM B 1 cM. OT/Ie/IbHBIC COCTABHBIC YaCTH ITOYBBI HMCIOT pa3Hyro
TEIUIONPOBOAHOCTh. MUHUMATBLHON TEIUIONPOBOAHOCTRIO 00maaeT Bo3ayx (0,00006 kan),
3arem Topd (0,00027 kam) u Boga (0,00136 kamn). TermmonpoBOIHOCT MUHEPAIBHON YaCTH
nouBsl B cpeieM B 100 pa3 BeilIe, yeM Bo3ayXa, U B 28 pa3, 4eEM BOJBI.
[TockonbpKy B TOYBE HAPSAY C €€ TBEPIOH (OPraHUYECKON 1 MUHEpAIbHOM) (a30ii B mopax
MPHUCYTCTBYIOT BO3/IyX U BOJIA, TO TETIONPOBOIHOCTH CHIILHO 3aBUCHUT OT BIIAYKHOCTHU TIOYBHI U
coJiep)kaHus B ee nmopax Bo3ayxa. [loaToMmy uem BiaskHee MOYBa, TEM BBIIIE €€ TeIIONpo-
BOJIHOCTb, 2 YeM PBIXJICE, TEM HIIKE.

TEIIJIOBOM PEXXAM ITOYBHI
COBOKYITHOCTH SIBJICHHH MOCTYIUICHHS, IEPEHOCA, aKKYMYJISIIUU M OT/JIa4YH TEIlJIa Ha3bIBAIOT
Men08biM pedrcumom no4evl. OCHOBHBIM MMOKA3aTeIeM TEIJIOBOIO PeKUMa MOYBbI, KOTOPHIHA
XapaKTEepPU3YeT €€ TEIIOBOE COCTOSIHUE, SIBJIAETCS TEMIEpaTypa reHeTUYECKUX TOPU30HTOB
MOYBEHHOTO TIPO(HIIA.
[TockoNbKy IPUTOK JTYYHCTON COTHEUHOM SHEPTUHU CBS3aH C €r0 CYyTOYHBIMH U TOJIOBBIMU
pUTMaMH, TO U JIsl TEMIIEPATYPHI OYBBI XapaKTEPHBI CYyTOUYHbBIE U TOJIMYHBIE 3aKOHOMEPHOCTH
€€ U3MEHEHUS.
CyTouHblii X0 TeMnepaTypbl. /[HeM MOBEPXHOCTH MOYBBI HATPEBAETCS U MAKCUMYyMa
TEMIEpaTypa JOCTUraeTcs 0KoJIO 13 4. 3aTeM MPOUCXOANUT NOCTENIEHHOE OXJIaXKIEHUE
MOYBEHHOI MOBEPXHOCTH, U MUHUMYM €€ TeMIIepaTypbl OTMEUAETCsI Iepe] BOCXOIOM COJIHIIA.
[To mepe HarpeBaHus MOBEPXHOCTH MOYBBI TPOUCXOTUT MEepeaaya Teria u B 0oee rmyookue
ciou. [Ipu 3ToM Hanboee OBICTPO U3MEHSIETCS TEMIIEpaTypa.
I'onosoii xox TeMneparypsl. ['010BOM X0 TEMIIEPATYPBl UMEET [BA IIEPUOMA: JIETHUN —
nepuoo HazpesaHus IOYBbI C TOTOKOM TeIla OT BEPXHUX TOPU30HTOB K HIKHUM U 3UMHUN —
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nepuoo oxXaaxicOeHus TIOUBbI C TOTOKOM TeIlIa OT HHKHHX CII0EB PO K BEpXHUM. AMILIHU-
TyJIbl KOJIEOAHUI TeMIEPaTyphl MOYBBI MEXKAY 3TUMHU MEPUOTAMH ONPEEIISIIOTCS YCIOBUSIMU
aTMOC(epHOro KJIMMaTa U CBOMCTBaMU MOYB. B yMepeHHBIX MUPOTax MaKCUMyM
CpEeIHECYTOUHOM TeMIiepaTypbl OUBbI HAOMIOAAE€TCA OOBIYHO B HIOJIE — aBr'yCTEe, @ MUHUMYM
— B siHBape — (eBpasie. Jletom camas BeicoKast TeMIepaTypa OTMEYAeTCsl B BEpXHUX
TOPU30HTAX, C TIYOWHOW OHA CHIDKAETCS. 3UMOM HIKHHUE CIION TPO(HIIst UMEIOT O0jiee
BBICOKHME TEMIIEPATYPHI.

Ha romoBblie n3MeHeHHs TeMIIepaTypbl OYBBI 0OJIBIIOE BIUSHUE OKAa3bIBAET PACTUTENHHOCTD,
NpeOXpaHss MOBEPXHOCTH MOYBHI OT PE3KUX KOJIeOaHU TeMIepaTyphl.

B pervoHax co CHE)XHBIMHU U XOJIOJAHBIMU 3UMaMU CUJIBHOE BIMSIHUE HA TEMIEPATYPHBIN
PEeXHUM OKa3bIBaIOT IPOMEP3aHUE, OTTAUBAHUE MOYBBI, MOLTHOCTH U IPOJOKUTEIBLHOCTh
CHEXHOT'O ITOKPOBa.

[TouBa HaunHaeT MpoMep3aTh IpU TeMEpaType HecKosIbKo Huke O °C, MOCKONIbKY B
IIOYBEHHOM PAacTBOPE COJEPKATCSI paCTBOPUMBIE BELIECTBA, TOHMKAIOIINE TEMIIEPATYPY
3aMep3anus. Ha 3amep3aHue MOYBBI BIMSIOT CHEKHBIA U PACTUTENBbHBIA OKPOBBI, pelibed
MECTHOCTH, CBOMCTBA MIOYBBHI, €€ BIAXKHOCTb, & TAK)KE XO351MCTBEHHAS JESITEIIbHOCTD YEIOBEKA.
CHedicHblil noKpo6 NIPENOXPAHSIET MOYBY OT IPOMEP3aHUs: YEM OH MEHBIIIE, PHIXJIEE U
JUITUTETIbHEE COXpaHAETCsl, TeM OOJIbIle YTEIUISET MOYBY U CHIDKAET TITyOuHY ee mpoMep3aHusl.
CoxpaHeHue 1 HaKOIIJICHUE CHETa UMeeT 0OJIbII0e 3HaYCHUE B MIPEOXPAHEHUH OT BbIMEp3a-
HUS [TI0CEBOB 03UMBIX, MHOTOJIETHUX TPAB U MOCAIO0K IJI0I0BO-STOJHBIX KYJIbTYP.
Pacmumenvuwiti nokpos, 3anep>xuBasi 1 HaKaIuIMBasi CHET, OCJIA0JIsET MpOMEp3aHUe TTOYBHI.
Penvegh Bnusier Ha HaKOIIEHUE CHETa U yBJIakHEeHHEe ouBbl. [10aTOMy HanbonbIIyI0 MTYyOUHY
poMep3aHus MOYBHI HAOIOJAIOT Ha BRITYKIIBIX (popMax penbeda U HABeTPEHHBIX CKJIOHAX,
rje cayBaercs cHer. HakoruieHre cHera B TOHMKEHUSX (JIOLIMHAX, 3aMaJIMHAX) CIIOCOOCTBYET
MEHbILIEMY IIPOMEP3aHUI0 MOYBHI. [ 1y0ke MpoMep3at0T CKIOHBI CeBEpHON IKCIO3ULINH, a Ha
MEHBIIYIO TIIYOMHY — F0KHOM. UeM BiiakHee 1MoYBa, TEM MEHBIIE OHA pomep3aeT. [Ipu
IpOMEp3aHuM MOYBbI UJET MOJITOK MAapooOPa3HOM U )KUIKOM BIaru K GpoHTY MPOMEpP3aHHUS.
3amep3aHue MOYBbl HAUMHAETCS O WIIN ITOCJIE YCTAHOBJIEHUS! CHEXHOIO ITOKPOBA U
IpOI0JDKAETCs 10 stHBapsi — (heBpasis. 3aTeM OHa HauMHAET OCTENIEHHO OTTauBaTh CHU3Y 3a
CYET Mepeadyu Terla OT HUKHUX He3aMeP3LINX CIIOEB.

Bausnue oesmenvnocmu uenosexa Ha IpOMEP3aHUE MOYBBI CBA3aHO C IPUMEHEHUEM
PaCTUTENBLHOTO MOKPOBa (BBIpYOKa MIIM MOCAIKA JPEBECHO-KYCTAPHUKOBOM PaCTUTEIBLHOCTH,
COXpaHEHHE TPABSIHUCTON PACTUTENBHOCTH U T. I.), YTO CKa3bIBA€TCSl HA HAKOIJIEHUH CHETa
WM CYILIECTBEHHOM M3MEHEHHUHU YBIIXKHEHUS (OpOIICHHE, OCYIIECHHUE).

Ommausanue OYB IPOUCXOANT ABYMS criocobaMu. B mepBoM oTTanBaHMe UAET CHU3Y U
3aKaH4YMBaeTcA 0 cxoza cHera. [Ipu 3ToM Mep3ias mpociiofika HCUE3HET Y TOBEPXHOCTHU
IIOYBBI; Tajlasi BOJIa B 3TOM CIIydae Jydllle IPOHUKAET B TOUBY. Bo BTOpoM oTTanBanue
HAaYMHAETCS CHU3Y, a 3aT€M OJJHOBPEMEHHO U CBEpXY, U CHU3Y. B 3TOT nmepuox mep3nas
IPOCIIOMKA MTOYBBI COXPAHAETCS HA HEKOTOPOH TIIyOMHE, YTO MPUBOAUT K 3HAUUTEIILHON
MOTEPE BOJBI U CMBIBY IIOYBBI 32 CYET NOBEPXHOCTHOT'O CTOKA.

JJist OTIEHKH TeTT000eCTIeUeHHOCTH TTOYB KaK BaXKHON 0000MIaroNIel XapakKTepUCTHKH HX
TEMITEPATyPHOTO PEKMMa UCIIOJIB3YIOT CYMMY aKTUBHBIX Temmepartyp (>10 °C) B mouBe Ha
riyoune 20 cM. 311ech pacrosokeHa riIaBHas Macca KOpHEH MHOTUX pacTeHuil. PocT kopHeBBIX
CHCTEM PACTEHUM aKTUBHO MPOUCXOUT MpHU TemnepaType moussl Boimie 10 °C.

Cymma akmugnvix memnepamyp. Tenno-obecneuennocms noussi na 2nyoune 0,2u,°C nous.
Temoo0ecnieueHHOCTh MOYB OCHOBHBIX 30H CTPAaHbI CHUYKAETCSI € 3a1ajia Ha BOCTOK.
Haunyuwas mennoobecneueHHoCmb y NO46 CYXUX U 8IANACHBIX CYOMPONUKOS.

JI1s1 OLIeHKH TeMIepaTypHOTO COCTOSIHHS TIOYB ¥ BO3MOKHOCTH BBIPAILMBAHUS KYJIbTYP,
pa3IMYHBIX 10 TPEOOBATEILHOCTH K TEILTY, BAXKHOE 3HAUEHUE UMEIOT TaK)Ke IMOKa3aTeln
CYpOBOCTH 3UMHMX ITOYBEHHBIX YCIOBUM. TaKMMU NOKa3aTeNIMU SBJISIOTCA CyMMa
OTPHIIATENBHBIX TeMIepaTyp Ha rayoune 20 cM U cpeiHui 13 aOCOTIOTHBIX MUHIMYMOB
TEMIIepaTyp Ha MOBEPXHOCTHU MOYBHL. [10 3TMM nokazarensM BBIAEISIOT [TOYBBL: TEILIBIE,
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YMEPEHHO TEIlIblEe, YMEPEHHBIE, YMEPEHHO XOJIOJHBIE, XOJIOAHBIE, MEP3JIOTHBIE U JUIUTEIBHO
CE30HHOIIpOMEp3atolue. YUeT Mmokas3aTesiel Termio00ecneyeHHOCTH U CYpOBOCTH 3UMHUX
MOYBEHHBIX YCIOBUH HEOOXOIUM NP PafOHUPOBAHNUU COPTOB CEIBCKOXO035IHCTBEHHBIX
KYJIBTYp, pa3pabOTKe arpOTeXHUYECKUX U METHOPATUBHBIX MEPOIPUSITHUH.

THUIIBI TEMIIEPATYPHOI'O PEXKUMA I1IOYB
B 3aBucumocTu 0T cpelHEroJ0Boi TEMIEPATYphl U JUIMTEIBHOCTU IIPOMEP3aHUS TOUBBI
BBIICIISIOT 4 THITA TeMIiepaTypHoro pexxuma nous (1o B. H.Jlumo): mepznommuowtii, onumensvuo
CEe30HHONPOMEP3AIOUUIL, CE30HHONPOMEP3AIOWIL U HENRPOMEP3AIOUUIL.
Mep3nomuwiii THN TEMIEPATYPHOTO PEKMUMA XapaKTEPEH JJI1 MECTHOCTEH, TI€ CPEAHET0A0Bast
Temreparypa npoQuiis IOYBbl HIMEET OTPULIATENbHBIN MTOKa3aTeNb (Psi MPOBUHIMH MOJISPHOM
u Boctouno-Cubupckoii Mep3oTHO-TaekHOM o0actei). B Takux mouBax nmpeoOnamaer
IIPOLIECC OXJIAKIEHUS, COIPOBOXKAAIOLIUICS ITPOMEP3aHUEM ITIOUBEHHOM BJIaru 0 BEpXHEH
TPAHUIBI MHOT'OJIETHEMEP3JIBIX ITOPO/I.
JnumenvHo cezonHonpomep3arowuil TN TEMIIEPATYPHOIO PEKMMA IIPOSBIIAETCS HA
TEPPUTOPUSIX, TJI€ MPeoOIaacT MONOKHUTENbHAs CPETHEr010Bas TEMIIEpaTypa MOUYBEHHOTO
npodwis. [ myOnHa NPOHUKHOBEHUS OTPHUIIATENIBHBIX TEMIIEPaTyp He MeHee | M, HO CMbIKaHHe
CE30HHOINIPOMEP3AIOILIEH TOIIIN ¢ MHOTOJIETHEMEP3IIBIMU ITOPOAAMH HE HAOII0JaeTCsl.
JlinrensHOCTh IpOMEP3aHUs HE MEHEE 5 Mec.
CezonHonpomep3arowuti TANI TEMIEPATYPHOTO PEKUMA OTIMYAETCS MOJI0KUTEIbHON
CpeIHEroJ0BOi TeMnepaTypoit mouBeHHoro npoguis. [lpomepsanue npopuis 1mTcst MeHee S
Mec. [loncrrnaronye nopoasl Hemep3ible. JJTUTeTbHO CE30HHONIPOMEP3at0IIUA U CE30HHO-
IPOMEP3AIOLIHI THITBI TEMIIEPATYPHOTO PEXKUMA CBOMCTBEHHBI OOJIbILIEH YaCTH TEPPUTOPUHU
Poccuiickoit deneparumu.
Henpomep3sarowuii TUTI TEMIIEPATYPHOTO PEKUMA UMEIOT TEPPUTOPUH, TI€ IPOMEP3aHUE
npodusIs MOYB U MOPO3HOCTH He MpOosIBIIsitoTCs. K HUM OTHOCATCS Terias 10)KHOeBponeicKas
(aums 1 30HbI CyOTPOITMUECKOTO TOsICa.
PET'YJIMPOBAHHUE TEIIJIOBOT'O PEXKUMA

B cenbckoX0351CTBEHHON IIPAKTUKE PEryJIUPOBAHUE TEIUIOBOIO PEXKUMA UMEET BAXKHOE
3Ha4YeHHe JIJIsl 0OecTieueHus! ONTUMANIbHBIX YCIOBUN POCTa PACTEHHI.
VYydiieHue TemIoBoro pexuMa Io4s OCHOBBIBAETCS HA OCYILIECTBIECHUH ITPUEMOB,
PEryIUpYIOMUX IPUTOK TEIJIa COJTHEUHOM paAraluy U ocaabsIOIUX UM MOBBIIIAIONIUX €r0
MOTEPH 3a CUET TEIUIOOTAAYH B aTMOCchepy.
B ceBepHBIX paliOHax C MOBBINIEHHBIM YBJIAXXHEHUEM [10YB U MEHBIIUM IIPUTOKOM COJTHEYHOU
paavanyy 3TH MEPOTIPUATHUS IPECIEAYIOT MOBBIIIEHUE TEMIIEPATYPhI 10YBBI B JIETHUN NIEPUOT,
B F0’KHBIX 3aCYIINBBIX — MOHWKEHHUE €€ TEMIIEPATYPBI.
K npuemawm, perynupyrommum NpuTOK COJIHEYHOTO TEIUIA K TOBEPXHOCTH MTOYBbI, OTHOCST
3aT€HEHUE MOYBbI PACTUTEIBHOCTHIO, MYJIbYOH, HEKOTOPBIE CIIOCOOBI 00PaOOTKH MOYBBI
(pBIXJIeHHE U TIPUKAThIBAHUE TOBEPXHOCTH MOYBBI), IPEOHEBBIE U TPSI0BbIC TIOCEBBI.
Pacmumenvnuiti nokpos, 3aTeHsisl IOBEPXHOCTbH MOYBbI, 0CIA0JSET MPUTOK K HEMl COTHEYHOTO
TEIJIa ¥ CIOCOOCTBYET MOHMKEHUIO TEMITEpaTyphl HOUBHL. [103TOMY B jkapKuX paiioHax
HEKOTOPBIC KYJIbTYpHI (Tabak, Kode) BO3ACIBIBAIOT MOT ITOJIOTOM IPEBECHBIX Mopo. st 3Tux
HeNel MPUMEHSIIOT TaK)Ke CO3aHHE KYIIHC U3 BRICOKOCTEOCIBHBIX PACTCHUN U YCTPOHUCTBO
JIETKUX HaBeCOB. JIECHBIE MTOJIOCHI B JIETHEE BpEMs IOHUKAIOT TEMIIEPATYPY ITOYBBI HE TOJIBKO
B CaMoii 1oJyioce, HO M B MEXIIOJIOCHOM IPOCTPAHCTBE, YTO CIIOCOOCTBYET OOJIbIIEH ycToun-
BOCTH ITIOCEBOB IIPOTHUB CYXOBEEB.
Mynvuuposanue nosepxnocmu nougsbi TOpHoM, COIOMON, MyJIbUOyMaroi U IpyrumMu
MaTepuaiaMH IUPOKO MPUMEHSIOT JUIsl PETYJIMPOBAHUS TEMIIEpPaTyphbl IOYBbI, 0COOCHHO B
oBoI1IeBO/ICTBE. [IpMeHeHNEe CBETIIOOKPAIIEHHON MYJIbUM YBEIMYUBAET anb0e10 U ocnadiser
HarpeBaHue, ¥, HA00OPOT, TEMHBIC MaTEepPHAIBI (YepHas MyIbuOymara, TeMHas TophsHas
KPOIIKa) CHOCOOCTBYIOT OOIbIIEMY IPUTOKY Teruia. JIro6oe MyIpunpyloliee NOKphITHE
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3aMETHO CHIDKAET MCIapeHue, a, ClIeJI0BaTeIbHO, PACX0 1 BIary u Temia. [Ipu MynsurnpoBaHUN
CYTOUYHBIE KOJIeOaHUsI TEMITEPATypPbl MOYBBI CIIaYKUBAIOTCA.

Obpabomxa nougwvl N puixjieHue NO8ePXHOCMHO20 C10sl CTIOCOOCTBYIOT OoJiee OBICTPOMY
obmeny Teria B mouse. [llepoxoBaTas mOBEpXHOCTh 00paOOTAaHHOM MTOYBKI THEM OOJIbIIIE
MIOTJIONIAET COJIHEYHON PHEPTHH, & HOUBIO OOJIBIIIE N3ITyUaeT TeIia M0 CPABHEHUIO C TIJIOTHOM
MOBEPXHOCTHIO.

PrixiieHue moYBbl YMEHBINAET €€ TEIUIONPOBOAHOCTh U YBETUYHUBACT JTYyUEHCITYCKATEIHHYIO
crocobHocTh. [10ATOMY Takol MpHeM CHUXKAET TeMIEPaTypy MOYBBI THEM U CIIOCOOCTBYET
COXPAHECHHIO TeTlJIa B HOYHBIO

B HeuepHo3eMHOI 30HE B OBOIIEBOJICTBE JIJIsl O0Jiee OBICTPOTO MPOTPEBaHUS BEPXHETO CIIOS
MOYBHI MPUMEHSIOT TPEOHEBBIC U TPSAOBHIC IOCEBHI.

Ilonueé — > bexTUBHBIN NpUEM peryIupoBaHus TeMrepaTypsl mouBsl. [Ipu 3ToM TemnepaTtypa
€e MOBEPXHOCTHBIX CJIOEB 3aMETHO CHIKACTCH.

OcyweHue 60NOTHBIX TOPPSHBIX TTOYB 3aMETHO YXYAILIAET UX IPOrpPEeBaHUE B BECEHHE-JIETHUM
MEPUOJ, TaK KaK MPU yIyUIICHHH adPAlUH TEIUIONPOBOIHOCTh CHIKASTCSI.

O} pexTuBHBIMY TPUEMaMH PETYIUPOBAHMS TEIIJIOBOIO PEKMMA MIOYB B XOJIOJHOE BpEMS
SBIISIIOTCS cHedcHble menuopayuu. CHero3aepKaHue 0JHOBPEMEHHO U BaKHBIM MTpUeM
HAKOIUICHHUS BJIard B mouse. Ero mupoko NpUMEHSIOT B 3aCYIUIMBBIX U KOHTUHEHTAJIbHBIX
palioHax, rJie CHeXHBII MTOKPOB OOBIYHO HEBEIMK, & CHIIbHBIE MOPO3bl MOTYT 3HAYUTEIIBHO
MOBPEUTH MOCEBBI MOJIEBBIX U MOCAJIKH IJI0I0BO-ATOJHBIX KYJIBTYP.

[Tpu HEOONIBIIOM CHEXHOM MTOKPOBE TEMIIepaTypa MOYBhI Ha TITyOWHE 3aJeranus y3ia
KYIIEHHS 03UMBIX (OKOJIO 3 CM) MOXET IOCTUraTh KPUTHUECKUX BEJIMYUH U BBI3BATh
MOBPEXKACHHUE WK THOENh pacTeHui. HakomeHne cHera pe3ko CHIKaeT OTpUIlaTelIbHbIC
TEMIEPATYphl B IOYBE U MTYOUHY UX IPOHUKHOBEHHS.

[Ipuemsl perynmupoBaHus TEIUIOBOTO PEXKUMa TOJKHBI OCYIIECTBISATHCS C YIETOM TOYBEHHO-
KJIIMMATHYECKHUX U MOTOJHBIX YCIOBUN U OCOOCHHOCTEH BO3/1E€IbIBAEMBIX PACTEHUN.

B oBomeBoAcCTBe 1181 YITYUIIEHUS TEMIIEPATYPHOTO PeKUMa IMOYB MPUMEHSIIOT OMOTOTINBO
(HaBO3, KOMITOCTHI U JIp.), JJICKTPUUECKHUH, MApOBOI U BOAsIHOM 0O0orpeBkl. [Ipy mapoBoM u
BOJITHOM 000TpeBax B TEIUIMIAX MOJ] CJIOEM KYJIbTYpHOI 1mouBbl Ha Tiyonne 40—70 cM npo-
KJIJbIBAIOT TPYOBI, IO KOTOPBIM MOAAIOT TOPSYYIO BOJY WM Tap.

Bonpocsl k Teme:
1. Bo3aymiHblii pexuM MOYB U METOJIbI €r0 PeryJInpOBaHUs
2. TemmepaTypHBIH PEXHM MTOYB U METOJIbI €T0 PETyJINPOBAHUS
3. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN PEXKUM MOYB U METOABI €0 PETYIMPOBAHUS

Pe3zynomamur pabomeoi:
I1lo mepe oceoernust OanHoU pabomul cmyOeHm 00JIHCeH UMemMb NPeOCMABIeHUsl O 8030YULHOM U
MenI080M PeHCUMAX U O NYMAX UX Pe2yTUPOBAHUSL.
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Tema 8. Posib mnouBeHHOT0 NOKPOBa B Ouocepe.
(mpoGyIeMHBIII ceMUHAP - KPYIJIbIH CTOJI).
Ilens: H3yuums 3nauenue nouseHH020 NOKpoea ¢ buocgepe.
Cooeporcanue memol: [lousa kax ocoboe npupoonoe obpazosarue, ooaradaruee psaoom

BADICHBIX CBOUCME.

ITouBa - ocoboe npupoaHoe 0Opa3zoBaHue, 06IaaI0IEe PIIOM CBOWCTB, MPUCYIINUX
YKUBOM U HEXKUBOW MPHUPOJIE; COCTOUT U3 TEHETUUECKH CBSI3aHHBIX TOPU30HTOB (00pa3zyroT
MIOYBEHHBIN MPOQUIIb), BOSHUKAIOIINX B Pe3yabTaTe MPeoOpa30BaHMsI TOBEPXHOCTHBIX
cJ10eB TUTOCGEPHI O] COBMECTHBIM BO3/IEHCTBUEM BOJIbI, BO3/IyXa U OPTaHU3MOB;
xapakrepusyercs mionopoaueM. [lnogopoane mouBsl — CIOCOOHOCTH 00ECIIEUNBATH
pacTeHus BOJIOM M MHIIIEH, MTO3BOJISET €l y4acTBOBATh B BOCIIPOU3BEICHUN OMOMACCHI.
[IpuponHOE I0J0pOANE UMEET PAa3IMUHBIN YPOBEHD, 3aBUCALIUN OT COCTaBa U CBOMCTB
nouB U (akTopoB mouBooOpazoBanus. [loa BIusSHUEM arpOTEXHUUECKUX, arPOXUMHUECKUX
Y MEIIMOPATUBHBIX BO3JICHCTBUI HA MTOYBY, SBJISIOIIETOCS B CETHCKOM U B JIECHOM
X03MCTBE OCHOBHBIM CPEJICTBOM ITPOM3BOICTBA MTpruoOpeTaeT 3 (HEKTUBHOE, HITH
HIKOHOMUYECKOE IJIOIOPOINE, TIOKA3aTEIEM KOTOPOTO CIYXKHUT YPOKANHOCTD C.-X. KYJIBTYP.
[TouBeHHBI MOKPOB 00pa3yeT OAHY M3 reopru3nIecKux 000oueK 3emitn — egocdepy.
OcHoBHbIe TeochepHble GYHKIINH MOYBBI KaK MPUPOTHOTO TeIa 00YCIOBICHBI MOJIOKEHUEM
NIOYBBI Ha CTBIKE KHUBOW M HEXHUBOM MpUpoabl. U riaBHas U3 HUX — o0ecTiedeHne )KU3HN Ha
3emute. UMEHHO B IMOYBE YKOPEHSIIOTCS Ha3eMHBIC paCTEHUS, B HEH OOUTAIOT METIKHE
YKUBOTHBIE, OTPOMHAsI Macca MUKPOOPraHU3MOB. B pe3ynbpTaTe mouBoodpazoBaHus UMEHHO
B [TOYBE KOHIEHTPUPYIOTCS KUZHEHHO HEOOXOAUMbIE OPraHU3MaM BOJA U AJIEMEHTHI
MUHEPATBHOTO MUTAHUS B JOCTYIHBIX U1 HUX POpMaxX XUMHUECKUX COeAMHECHMA. Takum
00pa3oMm, Mo4Ba — YCJIOBHE CYIIECTBOBAHUS JKU3HH, HO OJHOBPEMEHHO II0YBa — CJIE/ICTBUE
JKU3HU Ha 3eMJIe.

Posib mouBsl B npupoae. [louBeHHBIN TOKPOB 00pa3yeT oaHy U3 reoGu3nyecknx 000I09eK
3emnu - negocgepy. OcHOBHBIE reocdepHble (YHKIIMKA TOYBBI KaK IPUPOIHOTO Tela
00yCIIOBJICHBI MTOJIO’KEHUEM TOYBBI HA CTHIKE KUBOUM U HEXUBOW MpHpoabl. U riaBHas U3 HUX -
oOecrieyeHue )XxU3HM Ha 3emiie. IMEHHO B IOYBE YKOPEHSIOTCS Ha3eMHbIE PaCTeHUs, B HEH
00OHUTaIOT MEJIKHE )KUBOTHBIE, OTPOMHAs Macca MUKPOOPTraHu3MoB. B pesynbraTe
0YBOOOpa30BaHUsI UMEHHO B [TOYBE KOHLIEHTPUPYIOTCS KU3HEHHO HEOOXOAMMbIE OpraHu3MaM
BOJIa U DJIEMEHTHI MUHEPAJIbHOTO MUTAHUS B JOCTYMHBIX ISl HUX (JOpMax XUMHUYECKUX
coeauHeHuit. Takum 0Opa3oM, IOYBa - YCIOBUE CYIIECTBOBAHUS JKU3HU, HO OJHOBPEMEHHO
MOYBa - CJIEICTBHE KU3HU Ha 3eMIIe.

Cy1iecTBYIOT clieyromue ooume GyHKITNT MOYB:

- 3armacanue SHEPTUM T.K. TIOYBA SBJISCTCS BAKHEHIIINM yCIOBHEM (DOTOCHHTETHIECKOM
JeATEIbHOCTH PACTEHUMN.

- O0ecrnieueHne MOCTOSHHOTO B3aUMOJIEHCTBUS OOJIBIIOTO T€0JIOTMYECKOTO H MaJIoTo
OMOJIOTUYECKOTO KPYTOBOPOTOB BEILIECTB

- [ToyBa ygacTByeT B IIpolecCce peryIMpoBaHus cocTaBa arMochepsl U Tuapocheps

- PerynupoBanue 6mochepHBIX MPOIECCOB, B YaCTHOCTH MJIOTHOCTH U IPOAYKTUBHOCTH JKHUBBIX
OpPraHU3MOB Ha 36MHOM MOBEPXHOCTH

- OGecrieueHne CyIecCTBOBaHUS KU3HH Ha 3eMJIe

Ho mom#mo 3TOTO CyImIEeCcTBYIOT €1lie dKOoJorndeckue u onochepHbie PyHKITUN TTOYBHI,
KOTOpBIE TaKXKe HE0OXOAMMO 3HATh IPU U3YYCHUU U aHAJIHM3€ MOYBEHHOT0 TIOKPOBA.
Jkojiornyeckne u onocepubie QyHKIUN MOYBBDI.

Dkonoruveckre PyHKIUH MTOYB — YICHHE O POJIK U popMaxX ydacTus OUYB B
(GYHKIIMOHUPOBAHUM U JUHAMUKE PA3IUNYHBIX IPUPOJHBIX U COLIMOMPUPOIHBIX CUCTEM.
CoBpeMeHHBIE MPEJICTaBICHUS O SKOJOTMYECKUX (PYHKUHUAX [TOYB O3BOJISIET PEOI0IETh
JOMHUHHPYIOILIEE OJJHOCTOPOHHEE BOCIIPUATHE MOYBBI KaK 00BEKTa CEITbCKOX03SICTBEHHOTO
TpyJa U TPAKTOBATh MMOYBEHHBIN TTOKPOB 3eMJIH - ieAochepy Kak He3aMEHUMYIO MIJIaHETaPHYIO
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000J104Ky, 6€3 KOTOpOI HEBO3MOXKHO Oaromnoinyyre 6rnocdeps! u obmecTa. Beinensiores ase
OCHOBHbIE KaTETOPUHU OYBEHHBIX IKOPYHKIIMIA: T100aNbHbIe U OMOre0LeHOTHYECKHUE.
I'moGanbHbIe GYyHKIMK TOAPA3ALISAIOTCS Ha THIpOCc(epHbIe, aTMoc(hepHbIe, TUTOC(hepHbIE,
obmebuochepHsie U STHOCHEPHBIC.

B rpynme ruapocpepHbIx GyHKUIMIA TOYB OTHOCATCS: TpaHCPOpMAaLUs TOYBOK
MOBEPXHOCTHBIX BOJI B TPYHTOBBIE; y4acTHE MOYBBI B (GOPMUPOBAHUN PEUHOTO CTOKA U
BJIMSIHHE €€ Ha OMONPOYKTUBHOCTH BOJIOEMOB 3a CYET IPUHOCHUMBIX MIOYBEHHBIX COCIMHEHUA;
paboTa MoYBkI B KauecTBE Oapbepa, 3alUIIAIONIEr0 aKBaTOPUH OT 3arpsA3HEHUN U JIp.
AHTpOTOreHHast 1eTeIbHOCTh BBI3BIBAECT CHIIbHBIC H3MEHEHHUSI BOJHOTO PEXKMMA TIOYB U
BOAHOTO Oananca Tepputopuii. K coxxaneHunto, mocinecTBys dTHX U3MEHEHUH YUUTHIBAIOTCS
SIBHO HEZJOCTATOYHO, XOTSI BO MHOTHX CIIy4asX OHHU CIIY>KaT MPHYMHON KPYITHBIX HETATUBHBIX
SBJIEHUHN PErMOHAJILHOTO U TNIo0anbHOro Macmrada. Cpenu HUX — HapylIEHUE €CTECTBEHHOTO
BOJIOOOMEHA B F€OCUCTEMAX, TUIIEPTPOPHUPOBAHUE THAPOIOTHUECKUX (DYHKIHNA MOYB, UX
nepeyBiIa)kHEHUE TPU OPOILIEHUH, YTO COMIPOBOXKIAETCSI MMPOLIECCAMU BTOPUYHOTO 3aCOJICHUS,
OITYCTBIHMBAHUS B APUIHBIX U CEMHAPUIHBIX 30HAX.

['pynna atMocdepHbIX (PYHKIMH MOYBHI BKIIIOYAET B C€0s1: MOTJIONICHUE M OTPAKCHUE
NOYBOW COJTHEYHOH pajMalliy; peryJupoBaHue BIaroooopoTa aTMocgepbl; MOCTaBKY B
BO3YILIHYIO 000J0YKY TBEpJOTO BEIIECTBA 1 MUKPOOPTaHU3MOB; MOTJIOIIEHUE U YAepKaHHE
HEKOTOPBIX Ta30B OT yX0/a B KOCMUYECKOE IPOCTPAHCTBO; PETYJIMPOBAHNE I'a30BOI0 PEKUMA
atMocepsl. Hanpumep B CTpyKTypHOM [TaXOTHOM TOPU30HTE MOYTH MOJIHOE OOHOBIICHUE
BO3/yXa MOXET MPOUCXOIUTH KaXKbIi yac. MacmtaObl moTpeOIeHUs U BBIICTICHUS T'a30B
MOYBOM XapaKTEPU3YIOTCS HCKIIOYUTEIBHBIM pa3MaxoM. 3a 1 4. Kuciopoia moTpedsercs
1000-4000 n/ra, B TaKMX K€ MPUMEPHO KOJIMYECTBAX BBIICISECTCS YITIEKUCIbIH ra3. BaxxHpiM
SIBJISICTCS] B3AMMO/ICHCTBHE TMOYBHI C MIOJI3eMHOM aTMoc(hepoit, mpeIcTaBIsIoIIee BeChMa
Ba)XHYIO 00JIaCTh UCCIIEAOBAaHUH. 3HAYMMOCTH 3TOTO BOIIPOCA CTAHOBUTCS BCe Oosiee
OUYEBUTHOM B CBS3U C YCTAHOBJIEHUEM 3HAUUTEIHLHOTO Pa3HOO0pa3Hsl MPOSIBICHUN MOI36MHON
aTMocdepsl U OOJIBIIOTO €€ YIENbHOT0 Beca B CyMMapHOU Ta30Boi 000s10uke 3eMITH.

PaGoTel MUKPOOHOJIOTOB MOKa3aJii, YTO B TTIOYBE paCIpOCTpaHeHa MUKPO]IIOpa, OKUCIISIOIIas
YTJIEBOAOPOABI, TPOHUKAIOIINE B HEE U3 03eMHOI atMocdepsl. [Ipruem noBbIeHHbIE
KOHIEHTpAluu OaKTepuil, OKUCISIONIMX MTPOIaH U renTaH, OblIu 0OHApYKEeHbI HaJl 3aJIeKaMu
He(TH U raza. B To ke BpeMs B IPU3EMHOM BO3/1yXe 3TUX PAiOHOB 10 BCKPBITHS
MECTOPOXKACHHUH YTII€BOIOPOIbl OTCYTCTBOBAJIH, UTO CBUJIETENILCTBYET 00 3(pPeKTUBHOCTH
paboThI MOYBEHHOTO OaKTepHATBLHOTO (PMIIBTPA. DKOJIOTHYECKOE 3HAUCHHE JaHHON (PyHKINH
MOYBEHHBIX U TOJNOYBEHHBIX MUKPOOPTaHU3MOB TPYIHO MEPEOLICHUTD, BeAb Ojaroaaps ee
JIeCcTBUIO aTMOC(epHas cpesia OOMTaHUS BBICIINX OPraHU3MOB OKa3bIBACTCS 3ALIUILEHHON OT
BpPETHOTO IMCTBUS TOPIOYMX ra3oB. Tawm, rie B pailoHE TPOMBICIIOB YHHUUTOXKAETCS
MOYBEHHBIH 3alIUTHBIN OakTepHalbHBINA QHIBTP, COAECPIKaHUE YTIEBOJOPOIOB B aTMOCchepe
JIOCTUTAET JECATHIX J10JIeH, a MHOT/Ia ¥ HECKOJBKUX MPOIICHTOB.

Taxkum 06pa3oM, MOKHO KOHCTaTHUPOBATH, YTO Ta30PEryIATOpHAs (PYHKUHUS TOYBBI HAPSAY C
aQHAJOTUYHOM (PYHKITMEH Ha3eMHBIX OMOIICHO30B — JCHCTBEHHBIH MEXaHU3M IOJACPIKAHUS
NOYBOW aTMOC(EPHI B ONIPEIETIEHHOM PEXUME, CHOPMHUPOBABILIEMCS B XOJI€ IBOJIOLUH. DTO
JIOCTUTAETCS MHOT0OOpa3ueM U 3()PEKTUBHOCThIO KOHKPETHBIX (POPM BIUSHUS MOYBBI HA
aTMocdepy, K KOTOPBIM OTHOCSITCS: BBIIEJICHUE MHOTOUHCIICHHBIX Ia3000pa3HbIX MTOYBEHHBIX
MIPOJIYKTOB B aTMOc(hepy, Ononorndeckoe U GU3NKO-XUMHIECKOE MOTJIONICHUE Ta30B
Tponocgepsl, (huKcarus ra3oB, BEIICISIOMUXCA U3 HEAp 3eMiTd, U Jp.

JlutocdepHble PYHKIIUM TTOUBHI BKIIFOYAIOT B ce0s: OMOXUMHUUYECKOE TTpeoOpa3oBaHme
BEPXHHX CJIOEB JTUTOC(EPHI IPU yIaCTUHU MIOYBOOOPA30BATENHLHOTO MPOIIECCa; POJIb MOUBHI KaK
MCTOYHUKA BEIIeCTBa JUIsl 00pa30BaHUsl MUHEPAJIOB, TOPO/I, MOJIE3HBIX HCKOMAEMbIX; BKIIA]
MOYBBI B 3AIIUTY JUTOC(EPHI OT Ype3MEPHOI IPO3UH, B 00ECTIeUeHHE yCIOBUH ee
HOPMaJILHOTO Pa3BUTHUS U JIP.

AHanu3upys CyIIHOCTb OCHOBHBIX JTUTOC(EPHBIX (DYHKIIHIA MOYBBI, HEOOXOIUMO UMETh B
BH]TY, YTO BEPXHSIS 9YaCTh KAMEHHOI 000JI0YKH, TpaHUUaIas ¢ TUAPOCHEPO U BO3AYIITHOM
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000JI0YKOM, HAXOIUTCS B 0COOBIX TEPMOJUHAMUYECKUX YCIOBHX. [loBepXHOCTHBIE
TOPU30HTHI TUTOCGEPHI UCTIBITHIBAIOT MMOCTOSHHOE pa3pyliaioliee BO3IeHCTBUE Psijia ar€HTOB.
Ha xoHTHHEHTaX 0CO0YIO pa3pyLIAIONIyI0 CHITY HECYT C COOOH IBHUXKYIIMECS BOJBI M BETED,
Hanbosee MHTEHCUBHO BO3/ICHCTBYIOININE HA HE 3aIUIICHHbIC TOYBEHHBIM U PACTUTEIHHBIM
MOKPOBOM JIHEBHBIE TOPU30HTHI I€OJIOTHUECKUX TOPOJ.

B rpymiie 061e6uocgepHbIx mouBeHHbIX GYHKIMI ITOYBA BRICTYIIAET KaK Cpela OOUTaHUs,
AKKyMYJISITOP M ICTOUHHUK BEIECTBA U SHEPTUU JJIsl OPraHU3MOB CYIIH, CBS3YIOIIEE 3BEHO
OHOJIOTUYECKOT0 U T€0JIOTMYECKOT0 KPYrOBOPOTOB, IJIaHETapHas MeMOpaHa, 3allIUTHbII
Oapbep M ycloBHE HOPMaIbHOTO (PYHKIIMOHUPOBaHUsS 6uocdepsl, pakTop OGHoIornyeckon
SBOJTIOIHH.

Oco0blit HHTEpeC MPeACTaBIIET POJIb OYBBI KaK Cpeibl 00OMTaHus U (pakTopa OMOIOTHIECKOM
3BOIONMH. POJb MOYBBI Kak cpeibl OOMTaHUs ISl PACTEHUM U dKUBOTHBIX MPOSBIISETCS,
IpeXJie BCEro, B TOM, YTO UMEHHO C HEH CBA3aHbI CYIIECTBOBAHUE OOJIBIINHCTBA BUJIOB KHUBBIX
OpPraHU3MOB M 00pa30BaHUE OCHOBHOW MacChl )KHBOT'O BEIL[ECTBA MJIAHETHI.

Hoxkazano (M.C. I'unsipos, [.A. KpuBomynkuii u ap.), 9to 6€3 MOYBBI 0Ka3a10Ch ObI
HEBO3MOKHBIM TO pa3HO0Opa3re Ha3eMHBIX (OpM KHU3HU, KOTOPOE UMEET MECTO B HACTOSAIIEE
BpeMs. OJTHAKO aHTPOIOT€HHBIE BO3ACUCTBUS Ha Ouocdepy, MPUBOIAIINE K HETaTUBHBIM
W3MEHEHUSM B IIOYBEHHON 000J10UYKe, OCIA0ISAIOT €€ POJIb KaK OJIaronpHsATHOW CPeIbI
0OUTaHUA Il MHOTHX TPYIII OPIaHU3MOB, YTO C HEU30€KHOCTHIO IPUBOIUT K CHUKECHHUIO
OuopazHo0Opa3usi.

3HauyMTeNbHAS POJIb TOYBEHHOT'O MOKPOBa B A depeHmay reorpaguueckoir 000JI0YKH U
6uocoepsl. [IpupoHbie 30HBI OTPaXKAIOT NOPAIOK YEPETOBAHUS U MPOCTPAHCTBEHHAS
OpHUEHTAIUS 30H OIPENEINIAI0T CTPYKTYPY KOHTUHEHTAIBHOM yacTu reorpaduyeckoit 000JI0YKH
u 6uocdepsl.

[Toua siBisieTcst pakTOpoM OMOTOTHUECKOM IBOIIONHUH. J[0 CHX MOp OLleHKa 3HAYUMOCTH
MOYBHI HE peajin30BaHa B MOJHOM Mepe. AHAIU3UPYS OYBY YUEHbIE MPUILILIHA K BHIBOAY O TOM,
YTO MOYBEHHAs 000J0YKa MPOMEXKYTOUHAS MEXK/y BOJHON U BO3AYLIHOH, Uepe3 KOTOPYIO
BO3MOYKEH MTOCTENIEHHBIHN MEepex0/1 OT BOJAHOTO 00pa3a )KM3HU K HazeMHOMY. [3]
ITHOochepHble PYHKINH MOUYBbI. Cpeay BhIIAOMIMXCS TOCTHKEHUN MEXIUCIUILIMHAPHBIX
HaIpaBJIEHUH HCCIIe0BaHUS B3aUMOCBSI3€l MPUPO/Ibl U OOIIECTBA B YHMCIIE IEPBBIX CIEAYET
Ha3BaTh reorpado-sTHonorndeckue padotsl JI.H.I'ymusesa, 06001ieHHbIe UM B MOHOTpadusix
«9tHorene3 u onocdepa 3emmm» (1990), «Teicsuenerue Bokpyr Kacusi» (1993) u psane
Opyrux myonukanuid. YO0eIuTenpHO 0Ka3aB, YTo «pa3Hoo0pas3ue JanamadToB — BOT IPHUMNHA
STHUYECKONH MO3aUYHOCTH aHTPOINOC(EPbI», YUECHBIH CTUMYIUPOBAT MHOTHE HAyKH MIO-HOBOMY
OLIGHUTH CTETNIEHb 3aBUCUMOCTH 3THOCOB U OOILECTBA B LIEJIOM OT Pa3IMYHBIX KOMIIOHEHTOB
reorpaduyeckoi cpeabl u ornocdepsl B 1ieioM. JlaHHas OIleHKA JOJDKHA KOCHYThCS U
MIOYBOBEJICHUS, IOCKOJIbKY B MPSIMOI M OIIOCPEJOBaHHON (hOpME CTENeHb BIMSHUSA OYBBI Ha
3THOTeHe3 BechbMa olryTuMo. «Kocmuueckue 1 rmiiaHeTapHble BapHalluy CTOSIT Ha HECKOJIBKO
MOPSIIKOB BBIIIIE STHOT'€HE30B, BIUSIOT Ha BCIO OHOoCc(epy, BKIIOYAIOUTYIO HE TOJIBKO
COBOKYITHOCTb JKUBBIX OPIraHU3MOB, HO U MOYBBIL... M XOTS 3THOCHI — «KaIlIi B OKEaHe
O6uocdeprl», OHM HE MOTYT HE pearupoBaTh Ha ee (PIyKTyarum».

AHanM3 JaHHOTO BOMPOCA JAeT OCHOBAHME BBIICITUThH KaTETOPHUIO 3THOC(HEPHBIX, a TAKXKE
counocepHbIX (PYHKIMNA MOYBBI, CYIIECTBEHHO OMPECIISIONINX 3THOTCHE3 U KHU3Hb
sTHOc(eps! u connocdepsl. Cpenu Takux GyHKIUNA MOKHO Ha3BaTh: POJIb MOYBBI KaK OJHOTO
U3 BaXXHBIX ()aKTOPOB CYIIECTBOBAHMS U AUHAMUKH 3THOC(hEPHI U connocdepsl; yyacTue ee B
(GbopMUPOBAHUY MOJIE3HBIX HCKOMAEMbBIX M SHEPTeTHUYECKUX PECYPCOB, UCIIOIb3YEMbIX
ATHOCAMHU 3eMJIM; ITOYBA KaK MECTO I MTOCEICHUH, TPOMBIIIUIEHHBIX U JTOPOKHBIX 00bEKTOB;
COXpaHEHHUE MOYBOW MH(POPMALIMK O PA3BUTHH MPUPOTHON M ATHOKYJIBTYPHOU CPEIbl U JP.
AKTyaqbHOCTh COIIMATIbHO-3KOHOMUYECKHUX MTOYBEHHBIX HCCIEIOBAHUN B PETHOHAIHLHOM H
robanbHOM MaciTade Bce 0oJiee BO3pacTaeT B CBSI3M C HapacTalollel aHTPOITOTeHHOM
nerpamanuei onocheps! U ienocdepsl, YpeBaToil HEM3OSH)KHBIMU STHUICCKUMU HAMPSHKECHUSIMU
U KaTaKJIU3MaMHu.
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Oco0yro kaTeropuro 00pazyroT (GYHKIIMK TOYB B OMOTEOIIEH03aX — HA3EMHBIX
skocucremax [1]; Buoreonenornueckue (BI'Il) pynkuuu menecoodpa3sHo 0ObEMHNUTE B
IPYIIIbI B COOTBETCTBUU C OCHOBHBIMH CBOMCTBaMHU MOYB. PU3NUECKUE, XUMUUYECKUE U
(bU3UKO-XMMHUYECKHE CBOMCTBA [TOYB ONPEEISIIOT Takie UX QYHKINH, KaK: )KU3HEHHOE
IPOCTPAHCTBO; KWIIMIIE U YOSKUILE; MEXaHHUUECKas ONopa; JIENOo CeMsH U IPYTHX 3a4aTKOB;
MCTOYHUK AJIEMEHTOB MUTAHUS; CTUMYJISTOP U HHTUOUTOP OMOXMMHUYECKUX MPOLIECCOB,
UAYIIUX B OMOTr€0IeH03¢e; IO BIard, 3JIEMEHTOB TUTAHUS M SHEPTHU; COPOEHT
MHKPOOPTaHU3MOB | JIp. Ba)XHO MOI4epKHYTh, 4TO Hanboee "monynsapHas" GyHKIHS TTOYB
KaK UCTOYHMKA JIEMEHTOB ITUTAHUS — 3TO OJHA U3 MHOTHX Y3JIOBBIX OMOT€OLeHOTUYECKUX
byHKIM, HO OTHIONL HEe equHCTBeHHAas. [loaToMy ee upe3mepHoe ycuiieHne (Harnpumep, ¢
MOMOIIBI0 MUHEPAJIBHBIX YI0OpPEHU) ¢ HEM30EKHOCTHIO MPUBOIUT K CYLIECTBEHHBIM, YaCTO
HEOJIaronpUsATHBIM TpaHCHOPMAITUAM IPYTUX OMOTCONEHOTUYECKHX (DYHKIMI. ITO, K
COXaJICHHIO, OYEHb JI0JITOE BpPEeMs HE MOTJIM OHATh CTOPOHHUKH MOBBIIIEHHBIX 103
MUHEPATBHBIX YI0OpEHH, BHECEHUE KOTOPBIX, KaK MPaBUJIO, COMIPOBOXKIAETCS MHOTUMU
OTPUIATEIILHBIMY MTOCICICTBUSMHU.
B cBs13u ¢ pa3paboTkoil yueHus: 00 SKOJOTHUUECKUX (DYHKITUSAX MTOYB MTO-HOBOMY JOJIKHO
NOHUMAThCS OYBEHHOE III00poaue. B cBete pa3pabarsiBaeMbIX MpeACTaBICHUH 00
9KOJIOTMYECKOM MOIM(YHKIIMOHAIBHOCTH MOYBBI, €€ IMI00POANE MOKHO ONPEAETUTh KaK
OJIHY U3 HanOoJiee HHTETPATIbHBIX MOUYBEHHBIX HKOJOTHUECKUX (DYHKITHI, 00eCTIeYBAIOIYIO
dbopMupoBaHre OMOMACCHI PACTEHUN, UMEIOITYI0 OTHOCUTENbHBIN XapakTep, OTINYAIONIYIOCs
CHJIBHOW IIPOCTPAHCTBEHHO-BPEMEHHON H3MEHUYMBOCTBIO M 00YCIOBICHHYIO B3aUMOJICHiCTBHEM
Pa3IUYHBIX CBOMCTB M QpyHKUMH ouBkl. [lo-BuanMoMy, 1ieecooOpa3Ho Moab30BaThCS ABYMS
POJACTBEHHBIMU MOHATUSAMHU: MMOHATHEM OMOJIOTHUECKON MPOAYKTUBHOCTH ITOYB —
CIOCOOHOCTBIO 00ECTIEYNBATh POCT, Pa3BUTHE U (POPMUPOBAHUE OMOMACCHI PA3TUIHBIX
OpPTraHU3MOB, CBS3aHHBIX C TOYBOMU, M MOHITHUEM IIJIOJOPOHS [TOYB, MO KOTOPBIM
nojapasyMeBaeTcsi 0ojee KOHKpETHast PYHKIUS — CIIOCOOHOCTH MOYBBI 00ECIIEYNBATh CO3/IaHNE
Oromacchl pacTeHHIA.
BrnenpuBeieHHOE MOHUMaHKE TTIOYBEHHOTO TI0IOPOAMS aKIIEHTUPYET BHUMaHUE TPExae
BCET0 Ha €ro MHOTONPUYUHHON 00YCIOBICHHOCTH, OTHOCUTEIBHOCTH U AUHAMUYHOCTH. OHO
OMMPAETCS Ha TECHYIO 3aBUCUMOCTh CIIOCOOHOCTH MOYBBI TPOU3BOJIUTE YPOXKail OT
MHOT'OYHCJICHHBIX €€ CBOMCTB M 3KOJIOTHYeCKUX QyHKIUH. Tak, mokazaTelbHbl IPUMEPHI
HU3KHUX YpO’KaeB Ha yIOOPEHHBIX MOYBaX, 3apa’KeHHBIX apa3sUTaMH PaCTeHUM, U PEe3KOT0
YBEIUYEHUS YPOKAUHOCTHU B CITyyae UX YHHUTOKCHHUS.
VYuenune 00 skogornuecKux U OnocepHpIX GYHKIUIX MTOYB M €T0 JalbHEeHIas pa3padoTKa BO
MHOT'OM OIpEeIisieT pa3BUTHE OMOC(HEPOIOTHH U TEOPHH B3aUMOICHCTBHS 00IIIecTBa U
npupoabl. OHO npeArnosaraeT HOBbIE MOAXOAbl B OXpaHEe MOYB, KaK HE3aMEHUMOT'0
KOMITOHEHTa 6uocdepsl — mpex e Bcero noarotoBky Kpacnoit Kuuru u Kagacrpa
0COOOILIEHHBIX ITOYB.
OpnHako 3a/1a4a OXpaHbl IOYB U COXPAHEHUE MIOYBEHHOTO Pa3HOOOpa3Hst Ha MPAKTHKE
peanusyercs oKa HeY0BIETBOPUTEIBHO, YTO BO MHOTOM CBSI3aHO, C MPOA0JIKAIOIIUM
JOMUHUPOBATh Y3KOYTHJIUTAPHBIM OTHOILICHUEM K TIOYBEHHBIM pecypcam. [loatomy kpaiine
aKTyaJIbHO BO3pOKJIeHHE OEPEKHOI0 OTHOIICHHUS K [T0YBE U BOCIIUTAHUE YYBCTBA 3€MJIU, B UEM
HEOIEHUMYIO TIOMOIIb MOXKET OKa3aTh HKOJIOTHUECKAs 3THKA
3agaHue: 1aTh MMCMEHHbIN OTBET HA NMOCTABJIEHHbIE BOMPOCHI:

1. AtmocdepHbie 3K0JI0THUECKUE (PYHKITUU ITOYB

2. T'unpocdepnbie FKoT0THIECKUE (DYHKITUN TTOYB

3. Jlutonoruyeckue 3KOJOTHUECKUE (PYHKIIUH TTOYB

4. bwuoneHoTnueckre (PyHKIUU MTOYB

5. OO6mebuochepHsie QyHKINU TOYB
Pe3zynomamer pabomut:
I1o mepe oceoenus danHou pabomvl cmyOeHm O0JIdHCeH UMems npeocmagierus o0 3Ha4eHul
NOY8EHHO20 NOKPO8a 8 buocghepe u 0 Nymsax ux pezyiupo8aHus.
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Tema 9. MopdoJsioruyeckue NPpU3HAKHU MOYB.
AHAaJIu3 cTPOeHUA NPoduIsi cepbIX JeCHbIX U YePHO3EeMHBIX MOYB M0 MOHOJHUTAM.
(thopma npoeederus 3anamull - 6 MalIbIX PYNNAx)
Ilenv:  H3yuumos nougoobpazoseamensHblil npoyecc u onucamsy Haubiee
PAcnpocmpoHenHble MUAabl NOY6 U UX CEOUICMEd.

Mamepuanvt u o06opyoosanue: pabodass TeTpanb, Jymna, ¢apdopoBas dalika,
MUJUIUMETpOBas Oymara, HOX, MUHIET, Boja, kaneiabHuna ¢ 10%-m pactsopom HC1, nHabGop
JEMOHCTPAITMOHHBIX KOJUIEKIIMI MOYBEHHBIX 00pa3I[0B, MOHOJIMTHI TOYB, MOYBEHHBIN aTiac,
TaOJIUIBI PE3YIbTATOB PU3NICCKUX, XHMHUECKUAX M PUZUKO-XMMHYCCKHX aHAITH30B TIOYB.

Xoo pabomer:

1. BHavane cineayeT 03HaKOMHUTBHCS C MPUPOIHBIMU YCIOBUSIMH TaEKHO-JIECHOWU 30HBI,
reorpapuuecKkuM pacrlpocTpaHEHHEM M TEHE3UCOM TJIEeBOINOA30IUCTHIX, IOJ30JIUCTHIX,
JNEPHOBO-TIOA30JIUCTBIX M JCPHOBBIX TIOYB IO Yy4YeOHWKAaM, TIOYBEHHBIM aTJiacam,
1a00paTOpHOMY NMPAKTUKYMY.

3aTeM HY)XHO ONPEAETUTh 10 KOPOOOYHBIM 00pasiiaM U MOHOJUTaM Mopdosioruyeckue
MPU3HAKK TIOYB (CTPOCHUE TOYBHI, MOIIHOCTh MOYBBI U OTIEIHHBIX TOPU30HTOB, OKPACKa,
TPaHyJIOMETPHUYECKHIA COCTaB, CTPYKTYpa, CIOKEHUE, HOBOOOPA30BAHUS W BKIIIOUCHUS).
OnucaHue HYXHO TPOBOIUTH IMOCIEIOBATETFHO IO BCEM T'€HETUYECKUM TOPH30HTAM;
YKa3bIBaTh XapaKTep TPAHUIl MEXAY TOPH3OHTAMH, BCE JaHHBIC 3aIMCHIBATH B TETPA/Ib.

Heo6xoaumo 3apucoBaTh MOYBEHHBIN NPO(HIL HBETHBIMU KapaHaallaMu; s Ooee
MIOJIHOTO OMHCAHHS MOP(QOJIOTHYSCKUX MPU3HAKOB B3SITh Ma3KW MOYBHL. BlakHylO TOYBY,
B3STYI0 M3 Pa3lUYHBIX TCHETHMYECKHX TOPU30HTOB HAa KOHYMK HOXAa, HY)KHO HaHECTH Ha
OJIaHK MM Ha CTPAHUILY TETPAIH, PACIIOJIIOKUB B BHI€ KOJOHKH. [IJIs 3TOTO C JIEBOI CTOPOHBI
OTIENUTh TPUMEPHO TPETh CTPAHUIBI. PsIOM C 3apuUCOBKOW ClemyeT YKa3aTh HHACKCHI
TCHETHYECKUX TOPU30HTOB.

N3yuenune MOpPOTOTHUECKUX MPU3HAKOB HY)KHO 3aKOHYUTH COCTABICHHEM MOJTHOTO
MOP(OJTOTUYECKOTO ONMHMCAHUS C ONMpEACICHHEM THUIa, TMOJITHIIA, BUAA W PAa3HOBHIHOCTHU
MOYBBI.

3areM cienyeT U3YYHTh Pe3yNbTaThl (PU3UYECKUX, XUMUYECKUX U (PU3HKO-XHMHUECKUX
aHAJIN30B TMOYBHI, OOBSCHUB TEHETHYECKHUI CMBICI aHAJIM30B, W OIEHUTh WX B
arpOHOMHUYECKOM OTHOIICHHUHU.

B paboueii TeTpagu HYXHO OTMETHTh COJAEpPXKAHHE TyMyca H KOMIIOHEHTOB
ATIOMOCUIIMKATHOW YacTH, PH, coctaB m cojep’kaHue MOTJIONIEHHBIX OCHOBAaHHM, WIUCTON
dbpakuuu W pacupoCTpaHEHUE WX MO MPO(HII0, YTO TO3BOISET MOATBEPIAUTH HA3BAHHUE
TIOYBHI.

B 3akmrodeHne HYXHO  JaTh  arpOXMMHYECKYI0) UM arpompOU3BOJICTBEHHYIO
XapaKTePUCTHKY, OMPEACIUB BaKHBIC IS JIECCHOTO U CEIbCKOTO XO35SHCTBA CBOWCTBA TOYB
(MOIIHOCTH TYMYCOBOTO CJOS ¥ T'yMYCHPOBAHHOCTb, TI'PaHYJIOMETPHUYECKHH COCTaB,
OKYJBTYPEHHOCTh, CIIO)KEHUE I0YB, IIyOWHA 3ajeraHusi ¥ KadyecTBO TPYHTOBBIX Boja, pH
COJICBOM BBITSDKKH, TMOTJIONICHHBIE OCHOBaHUS W Jp.). IS TOA30NHCTBIX W JEPHOBO-
MOJI30TUCTHIX TMOYB BaXKHBI TAK)KE CICIYIONINE XapPAKTEPUCTHKHU: CTEMEHb OIMOI30J€HHOCTH
U 3a00J0YEHHOCTH, MOIIHOCTH MOJA30JIUCTOTO TOPU30HTA W TJIyOWHA 3aJieraHus ero,
THAPOIUTHYECKAs] KUCIIOTHOCTh, KAMEHHCTOCTb.

2. U3y4uTh 1 onucaTh MOPHOIOTHUUECKUE CBOMCTBA CEPHIX JIECHBIX MTOYB U YEPHO3EMOB
10 KOPOOOUYHBIM 00pa3IaM M MOHOJIUTAM.

B paboueit TeTpagu 3apucoBaTh B LIBETE€ MPOQIIN 30HAJIBHBIX MOYB (CBETIO-CEPHIX,
TEMHO-CEPBIX  JIECHBIX; UYEPHO3EMOB  OIOA30JICHHBIX, BBIIICIOYCHHBIX, THITUYHBIX,
OOBIKHOBEHHBIX U FOKHBIX ).

OxapakTepu30BaTh CBOICTBA MOYB U CHIEJIaTh BBIBOJBI 00 MX MCIOJIH30BAHUU.

KpaTko onucaTe MEpONpUsITUS IO PAllHOHATEHOMY UCIIOJIB30BAHHIO TIOYB.
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H3yuenue mopghonozuueckux npusHaKoe u ONUCAHUA NPOPUIA ROYGDL.

BaxxHast yacTh TOYBEHHBIX HCCIEIOBaHUI — ONHUCAaHUE TOYBEHHOrO MPOQMiIs Mo
MOpGOIOTHYECKUM TpU3HaKaM. [1o HUM MOXXHO MPUOIM3UTENBHO CYIUTh O HANPABJICHUH U
CTENEeHH BBIPAXKEHHOCTH MOYBOOOPA30BATEIHLHOTO MpoIlecca U KJIacCU(PUUUPOBATH MOUBBHI.
UT0ObI MOTYYUTH MOTHOE U MPABHIBLHOE MPEACTABICHUE O TEHETUYECKUX U arpOHOMHYECKUX
OCOOEHHOCTSIX TOYB, HAJ0 H3Y4YE€HHE IMOYB MO MOP(OIOrMYecKMM MpHU3HAKAM COYETaTh C
UCCleIoBaHUuEM (U3HUECKHUX, XUMHUYECKUX U OMOJIOTHIECKUX CBOMCTB.

K rnaBHBIM MOpP}OJIOTMUECKHM INpU3HAKAM OTHOCSATCS: CMpOeHUe HOY8bl, MOUHOCHb
no4ebl U OMOENbHLIX ee 20PU30HMO8, OKPACKA, MeXAHU4ecKull cocmas, CmpyKkmypad,
codiceHUe, HOB00OPA308AHUSL U BKAIOUEHUSL.

CTpoeHnue moYBbl — OMpeJIeJICHHAas CMEHAa B BEPTHUKAJIbHOM HaIlPaBJICHUU €€ CJIO0EB, WIH
FeHETUYECKUX TOPU30HTOB. OTH TOPU3OHTHl OTIMYAIOTCS OJUH OT JPYroro ILBETOM,
CTPYKTYpO#, CIIO)KEHHEM H JpyruMu Mopdoiorudeckumu mnpudHakamMu. OHU UMEIOT
pa3IuyYHBI XUMHUYECKHUI, a HEPEJIKO U MEXaHUYECKHUI COCTaB, B HUX MO-PAa3HOMY MPOTEKa-
10T MUKPOOHOJIOTHYECHE MTPOLECCHI.

To wnu uHOE CTpOEHHE MOYBHI MPUOOPETAIOT MOJ BIMSHUEM HPUPOJIHBIX MPOIECCOB
MOYBOOOPA30BAHNUS U TPOU3BOJICTBEHHOTO UCIIOJIb30BAHUS 3€MEIIbHBIX YTOJIUN.

B npodune noussl BbIAEASETCS HECKOIBKO TOPU30HTOB, a MOCIEAHUE, B CBOIO OUYepe/ib,
MOKHO TOApa3AeNuTh Ha MOArOpU30HTHL. Kakablil TOpHU30OHT HMMEET CBOE€ Ha3BaHUE U
OykBeHHOE 0003HAUYCHHE (MH/IEKC).

OOBIYHO BBIACISIOT CIEAYIONINE TeHETUIECKUE TOPU3OHTHI: A, — MAaXOTHBIN; A, — JIeCHas
MOACTWIIKA, A; — JI€pHUHA; A — TyMYCOBO-aKKYMYJISITUBHBIN; A, — 3JIOBUANbHBIN; B —
WUTIOBUATIGHBIN, Tiepexonubiii; G — rneebiii; C — wMarepuHckas mnoponaa; [ —
MOJICTUJIAIONIAst TOPOa.

[TaxoTHbii TOpM30HT. Ha BCeX NaxoTHBIX IOYBAX C IMOBEPXHOCTH pPACIOJIOKEH
MaxOTHBIA TOPU30HT, 0003HAYAEMBIN A. DTOT clI0it 00pa3yeTcs 3a CYET BEPXHHUX TOPU30HTOB
NMoYBbl. B 3aBUCMMOCTH OT THUMA MOYBBI U MOIIHOCTH MAaXOTHOTO CJIOSl B MOCJIEIHUN BXOAUT
BECh TyMYCOBBIi TOpU30HT (Al) WK 4acTh ero. ECi MOIIHOCTh MaxOTHOTO CJIOS MPEBBIIIACT
MOIITHOCTh TOPU30HTA A1, TO B HETO BOWIYT M PACIIOJN0KEHHbIE HIKE TOPU30HTHI, HAIIPUMED
B JICPHOBO-TIOA30JIMCTON MOYBE Ay U Aake 4acTh ropu3oHTa B. Eciu pacnaxuBaroT HeIMHHYIO
IIOYBY, TO B IaXOTHBIN CIOW BOWJET U TOPU3OHT AoO.

Jlecnasa mnoncrunka (A,). Ha wHemaxoTHbIX (LIEIMHHBIX W 3alIeKHBIX) MOYBAX C
MOBEPXHOCTU 3aJieracT TOPU3OHT pa3laralolinxcs OpPraHUYECKHX OCTATKOB C IPUMECHIO
MUHEpaJbHBIX YacTull. B jecax 3To cioif jecHOW MOACTUIKH (OMaBIIME JIUCThS, XBOS,
BETKHU U T.J.), @ HA JIYraX U B CTENSAX — OepHuHa (A,) Uy CTEMHON BOMJIOK (omaBiine cTedau
U JIUCThS, @ TAKXKE )KUBBIE U MEPTBBIE Y3JIbl KYIIEHUS TPABSIHUCTHIX PACTEHU).
F'yMycoBO-akKKYyMYyJIATUBHBNA TOPHU30HT (A). DTOT ropu3oHT (GopMHpYyeETCs B
BEepXHEH YacTH MOYBEHHOTO npoduiisi. B Hem HakammBaeTcst (aKKyMyTupyeTcs) HanOoJbIee
KOJIMYECTBO OPTaHMYECKOT0 BellecTBa (TyMyca) W MUTATENbHBIX BemecTB. ETo okpacka
yaiie 6ojiee TeMHas 10 CPAaBHEHUIO C APYTMMU FOPU3OHTAMU.

['ymycoBo-2/Mt0BHANBHBIA TOPU30HT (Al) XapakTepu3yeTcsi TeM, YTO 3/1eChb Hapsly ¢
HAaKOIUICHMEM TyMyca MPOUCXOOUT pa3pylleHHEe MHUHEpPAJOB W YaCTHYHBIM BBIHOC
NPOAYKTOB pa3pylLICHUS.

DOnwBUANBHBIA TOPHU3O0HT (Az). DTO TOPU3OHT, M3 KOTOPOTO B TIpoIecce
MOYBOOOPA30BaAHMS BRIHOCHTCS PSIJI BEIIECTB B HUKEJICKAIUE TOPU3OHTHI WIH 33 TIPEIEIBI
nouBeHHOro mnpodwmis. B pesynprate ropu3oHT oOeqHSETCS TJIIMHUCTHIMM MHHEpajlamH,
MOJIYTOPHBIMA OKHCIIAMU M OTHOCHTEIHHO OOoramiaercs KpeMHe3eMOM. B pa3HBIX MouBax
SJIOBUAJBHBI TOPU3OHT HMMEET pa3JuyHOe HauMeHOBaHuEe (MOA30JUCTBIHI — B
MOJI30JIMCTHIX U JIEPHOBO-TIOA30JUCTHIX MOYBAX, OCOJIOAEIBIA — B COJIOSX).

NnnroBuanbHbii Topu30HT (B). B HemM yacTH4HO OTKIJIaABIBAIOTCS BEIIECTBA,
KOTOpPbI€ BBIMBIBAIOTCSI M3 IOYBEHHBIX TOPU30HTOB, PACIOJIOKEHHBIX BBINIE, a HWHOTJA
MPUHOCSTCSI OOKOBBIM TOKOM MTOYBEHHO-TPYHTOBBIX BOJI C MOBBIILIEHHBIX 3JIEMEHTOB peibeda.
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B 3aBHCHMOCTH OT cOCTaBa MUTPUPYIOIIUX IO MPOQUITIO MOYB MPOTYKTOB MOYBOOOPA3OBAHUS
WJUTIOBUAJIbHBIM TOPU30HT MOXKET 000ramarhesl pa3iInyHbIMU COCAUHEHUSIMH — T'YMYCOM
(Bp), unom (B1), xap6onaramu (By), coenunenusmu sxene3a (Bgre). B mouBax, rae He
HaOJI0MaeTCs SBJICHUM TIEPEMEIICHUS MHHEPATbHOW aIIFOMOCHIIMKATHOM OCHOBBI (4Uep-
HO3EMBI, KallITAHOBBIE TIOYBKI), TOPU30HT B HE WILTIOBUATIBLHBIN, @ IEPEXOAHBIA OT TYMYCOBO-
AKKyMYJISITUBHOTO TOPU30HTA K TOPOJIE.

I'nmeeBoiit ropusont (G) oOpasyercs B ruapoMopdHBIX moYBax. Bciencrue
JUINTEILHOTO WJIM TOCTOSHHOTO M30BITOYHOIO YBIAXXHEHUS M HEIOCTaTKa CBOOOIHOTO
KHCTIOpOJIa B TMIOYBE MPOUCXOASIT BOCCTAHOBHUTEIBHBIE TPOIECCHI, HYTO MPUBOAHUT K
00pa30BaHUIO0 3aKUCHBIX COCTUHEHUH jKeje3a W MapraHiia, MOABMKHBIX (OpPM aFOMHHUS,
Je3arperupoBaHUIO MTOYBEI U (POPMHUPOBAHUIO TIIECBOTO TOPU30HTA.

CuzoBarto-cepoil OKpacke IJIeeBOro TOPU30HTa OOBIYHO COMYTCTBYIOT OXPHUCTHIE IMSTHA,
o0Opa3oBaBIIUEeCs B PE3YNbTAaTe€ IMONEPEMEHHOTO TMPOSIBICHUS a’3pOOHBIX M aHadPOOHBIX
MPOLIECCOB B TOYBE, a TAKXKE YEpPHBbIE WJIM TEMHO-Oyphle MSATHA U3 KEIe30MapraHLEeBBIX
HOBOOOpa3oBanuii. Ecnam mnpusHaku TJI€eBOTO TMpolecca MPOSBISIOTCS W B APYTHX
TFOPU30HTAX, TO K UX 0003HaUYE€HUIO N00ABIAIOT OYKBY (, Hanpumep Azg, Bigu 1. 1.

Martepunckas nopoxaa (C). IIpeacraBmser coboil He 3aTpOHYTYO WIK ci1abo
3aTPOHYTYIO MOYBOOOPa30BaTEIbHBIMU IPOLIECCAMU TTOPOY.

[Moactunarmas mopona (/). Beigensercs B ToM cinydae, Korja MOYBCHHBIC
TOPU30HTHI 00PA30BAINCH HA OJHOM MOPOJIE, a HUKE HEEe PACIOJIOKEHA MOpoJa ¢ APYTUMU
CBOMCTBaMH.

Jns Oonee [nerambHOM HMHACKCUPOBAHUS TOPU30HTOB M OTPaXKEHUS HEKOTOPBIX
0COOEHHOCTEH TeHe3uca WM COCTaBa K MX OCHOBHBIM 00O3HAYeHHMSM J00aBISIOT OYKBBHI,
KOTOpbIE€ CTaBAT CIpaBa M CHU3Yy OCHOBHOro uHjekca. Hampumep, Agg, Bg. Tax, ¢
0003HauaeT MPU3HAKHU OTJIEEHUsS B JAHHOM TOPU30HTE; C — HAKOILJICHUE JIETKOPACTBOPUMBIX
cojeit; kK — oboramienne kapOoHaramu; h — HaKOIUIEHHE HIUTIOMPOBAHHOTO (BMBITOTO)
ryMyca; T — CKOIUICHHE TUIICa; M — BBIJIEICHNE METOMOPHUIECKUX TOPU30HTOB;

f — BBIZIETICHHE WMJUTIOBHAIBHO-)KEIIC3UCTBIX TOPH3OHTOB.

[TouBbl MOTYT HMMETh pa3nu4yHOE CTpoeHue mnpodmis. B ogHUX ciydasx TOPH3OHTHI
YETKO BBIACISAIOTCA Ha IMOYBEHHOM IMpoduie, B APYTUX — MPOABISIOTCA ciabo. D10
3aBUCHUT TJIABHBIM 00pa30M OT XapakTepa MoYBooOpa3oBaTEIbHOTO MpOoIlecca, BO3pacTa MOYBbI
1 0COOCHHOCTEW MaTEpUHCKUX MOpoj. B ciydae mocTeneHHON CMEHBI OJHOTO TOPH30HTA
IpyruM 000co0JseTcss NEepexXOAHbI TOPU30HT, HECYIIMH MpPU3HAKH OOOMX TOPU3OHTOB.
Takue TOpru30HTHI 0003HAYAIOT ABOMHBIMU OCHOBHBIMU OYKBEHHBIMHU MHAECKCaMU: ApAq, A Ay,
A,B; B/C ut. 1. B MOIOIBIX TOYBaX T€HETHYECKUE TOPU3OHTHI BHIPAKEHBI HEOTUCTIIUBO.
B mouBax moiiM, pa3BUBAIOUIMXCS HA CIOMCTBHIX aJUTIOBHAIbHBIX HAHOCAX, T'€HETHYECKHE
TOPU3OHTHI OBIBAIOT 3aMACKHPOBAHBI CIOMCTOCTHIO CAMOW MOPOJbI, MO3TOMY HX MPODHIH
NPUXOIUTCS pa3aeisTh Ha CJIOW ¢ 0003HaueHUeM puMckumu mudpamu — | cioi, Il cioii.

MomHocTh MOYBBI H OTAEJIbHBIX €€ TOPU30HTOB. MOITHOCTHIO TOYBBI HA3BIBAETCS €€
BEpTUKaJbHAs MPOTSKEHHOCTb, TO €CTh TOJIIMHA «OT €€ MOBEPXHOCTU BIIIYyOb JO HE
U3MEHEHHOH MOYBOOOpa30BaTEIbHBIMU MPOIECCAMU YacTH MaTepuHCKOM mopoasl» (A. H.
CabanuH). Y pa3JMyYHBIX TIOYB MOIIHOCTh HEOJMHAKOBA, ¢ Konebanusmu ot 40—50 mo 100—
150 cm.

OTMeuass MOUTHOCTh TOTO WJIM MHOTO FOPU30HTA, YKA3BIBAIOT €r0 BEPXHIOI M HIKHIOIO
rpanunel, Hapumep A, 0—20 cm, A; 20—25 cm u T.4. IIpu TakoM oTcyeTe BHUIHA HE
TOJIBKO MOIIHOCTb TOPU30HTA, HO U TJIyOMHA €r0 PacloJIOKEHHUS .

[Ipu BBIOENEHUH TOYBEHHBIX TOPU30HTOB HEOOXOUMO 0Opariath BHUMaHUE Ha XapakTep
TpaHUIBl MEXAY HUMHU. PaznuyaioT poBHbBIE, U3BIIHMCTBIE, TOCTEIIEHHBIE, SICHBIE U PE3Kue
TPAHUIIBL.

IIpu poBHOU rpaHuIle MEpexo] OT OJHOTO FOPU3OHTA K APYrOMY UMEET BHJ MPSAMOI
WU C1a0OBOJIHUCTOW JIMHUH.
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W3Bunucrast rpaHuiia HaOMIOMAeTCs B TOM cliydae, KOTJa OJHU IOYBEHHBIC TOPH3OHTHI
3aX0JAT-B JIPyTUE B BUJE «I3bIKOBY», «3aTEKOB» WIM «KapMaHOB». B 3ToM cnyuae mis
YCTAaHOBJICHUSI MOIIHOCTH TOPU30HTOB OEpyT CpelHee W3 HECKOJIBbKUX W3MEPEHHH ¢
yKa3aHueM IpeiesioB KojaeOaHuii MOIIHOCTH.

[Tepexon cumTaercst MOCTENEHHBIM, €CIU OKpacka OJHOI0 TOPU30HTA CMEHSIETCS JIPYroi
OKpacKoM, Ha MPOTSHKEHUU OOJIbIIE 5 CM, SICHBIM — Ha MPOTSHKEHUU 2—5 CM M PE3KUM —
Ha IPOTSDKEHUH He Oojee 2 cMm.

Oxpacka nmouB npeacTaBiseT Hanbojee AOCTYIMHBIA U MPEXIAE BCEro Opocarouuiics B
riaza Mmopdonoruueckuii npuzHak. C y4eToM IpYyrux MPU3HAKOB U CBOWCTB OKpAacKa MOYBHI
— CYIIECTBEHHBIA MOKa3aTellb MPUHAAJICKHOCTH €€ K TOMy WU MHoMy Tumy. Hemapom
MHOTHE TIOYBHI TOJYYWUIM HA3BaHUE B COOTBETCTBUUM CO CBOEH OKpacKod - TOH301,
KpacHOo3eM, uepHo3eM U T.n. Okpacka NOYB OTpa)kaeT HUX 30HAJIbHBbIE OCOOEHHOCTH.
Kaxxmoii moYBeHHO-KIMMATHYECKON 30HE MPHUCYIIH XapaKTepPHbIC IBETOBHIE OTTEHKH TOYB.
Tak, MOuYBBI TaEKHO-JIECHOHM 30HBI HMMEIOT CBETJIbIE, Cepble M Oenechle TOHA, IOYBHI
JIECOCTEITHON 30HBI — CEphle M TEMHO-CEpbhIe, JIyTOBO-CTEIHON (4epHO3EMHOI) — TEMHO-
cepble U YepHbIe, IOYBbI CYXUX U IIYCTBIHHBIX CTENe — KalllTaHOBbIE U Oypble TOHA U T. [I.

Okpacka mo4B U3MEHSETCS HE TOJIBKO B 30HAIbHOM MaciiTabe, HO U BHYTPHU 30H.

B okpacke mouB, B UX OTTEHKax M Mepexofax O4YeHb SPKO OTPaKarOTCs 0COOEHHOCTH
moYBOOOpa3oBaTeNnpHOr0 Mporecca. [loaTomy HaOMIONEHUS 32 OKPACKOH, 3a M3MEHEHUEM
I[BETOBBIX OTTEHKOB B Pa3JINYHBIX [TOYBaX, a TAK)KE B OJJHOM U TOH ke MOYBEe, HO B Pa3HBIX €e
TOPU30HTAaX MOTYT JaTh MHOTO JUISi MOHHUMAaHUSl CYIIHOCTH MPOHMCXOMASIINX B TOYBax
MPOIECCOB U [ PACKPBITUS UX MPOUCXOKICHHUS.

Oxkpacka TOYB MUMEET U OOJIBIIIOE arpOHOMHYECKOe 3HaueHHe. [IpakTHKU-3eMIIeAeIbIIbI
BCEX KOHTUHEHTOB C JaBHUX BPEMEH CYIMJIU O KayecTBE 3€Mellb, O MIOJAOPOIUH MOYB 110 UX
okpacke. Ilpu 3TOM Oombloe IMIIOAOPOAME TOYB Yalle CTAaBUIOCh B 3aBUCUMOCTH OT
OdoraTtcTBa T'ymMycoM, a, CJI€JOBATENbHO, OBLJIO CBSI3aHO C YEPHOW WM TEMHO-CEpPOH OK-
pacKou.

I'ymycogvle sewjecmsea 00yCIOBIUBAIOT YEPHYIO, TEMHO-CEPYIO U CEPYIO OKPACKY.

B HekoTOphIX ciydasix yepHas OKpacka MOXKET OBITh CBSi3aHA M C JPYTHMH MPUIMHAMHU.
Tak, B BepXHHUX TOPU30HTAX IMOA3OJUCTHIX U JEPHOBO-TIOJ30JIMCTHIX MOYB BCTPEYAIOTCS B
BUJIC OYEHb HEOOBIINX MATEH (MyHKTYall) CKOTUICHUSI  OKUCJIOB U THAPATOB  OKUCIIOB
Maprasiia, IMEIOIINX YepHBINA 1[BeT. B OOMOTHBIX MOYBaX YEpHBIM I[BET MHOI/IA MOXKET OBITH
00YCJIOBIIGH TPUCYTCTBUEM CEPHHUCTOrO Xkene3a. M, HakoHel, TeMHas OKpacka MOXET
3aBHCETh OT ILIBE€Ta MOYBOOOpa3ymoled Mopojabl, Ha KOTOpOil mouBa chHOpMHUPOBAIACE.
Hamnpumep, moussl, hopMupyIOLIUECcS Ha IOPCKUX TIUHAX WM HA YIIIUCTHIX CIIAHIAX, HMEIOT
TEMHYIO OKPacKy BCEX TOPU30HTOB.

Coedunenus OKucHo20 oicene3a TPUAAIOT TOYBE KPAcCHYI0, OPAHXKEBYIO U IKEITYIO
okpacky. Hanbosbiyio posib U3 COeTUHEHNI OKUCHOTO JKeje3a urpaiot o6e3soausie (Fe, 03)
u BoaHeie okuciabl (rugparel) (Fe,O3 H,0). CoeauHeHUs 3aKHCHOrO JKele3a
OKpalIMBAaIOT MOYBY WJIM OTJEJbHbIE €€ TOPU3OHTHI U YYacCTKU B CHU3bI€ M TroiyOOBaThbie
ToHa. BeTpedaroniuiics, Hanpumep, B 0070THBIX nouBax BuBuaHUT [Fe3(PO,4), 8H,O] npumaet
UM 3ejeHoBaro-roiayooii orreHok. Kpemuesem (SiO,), yrmekucnbiii kambimii (CaCO3z) u
kaonmuuut (HpAl, SipOg-H,0) oOycnoBiauBaroT Oenyio U Oeiiecyio OKpacky. B psige
CIy4aeB 3aMETHYIO pPOJib B MPUOOPETEHUHU MOYBOM OenecoBaThIX OTTEHKOB MOT'YT UIpaTh
rurnc (CaS04-2H,0) u nerkopacreopumsbie coau (NaCl, Na;SO4-+8H,0 u ap.).

Ha okpacky BuusieT cTpykTypHOe cocTosiHue. [louBbl, Haxondmuecss B KOMKOBATOM,
3€PHUCTOM WU TJIBIOMCTOM COCTOSHHHM, KaXYTCd TEMHEE, 4YeM B pPaClbUICHHOM
(6ecctpykTypHOM). bonbioe BausHHE Ha OKpPAacKy OKa3bIBAET BJIAXKHOCTH ITOYBHI.
Brnaxubie mouBHl Bcerga KaxyTces 0ojee TEMHBIMH, 4eM cyxue. boyiee TemHas okpacka
MOYB B IOJIEBBIX YCIOBHUAX HaOII0naeTca yTpoM U BedepoM. [loaTomy ompenensits ee B
paHHHE ¥ TIO3/THUE Yachl HEKENATEIbHO.
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Oxpacky 1ouYBbl OOBIYHO TPYAHO OBIBa€T OXapaKTEpU30BaTh KaKUM-HHOYIb OJIHUM
I[BETOM, TIOTOMY NMPUXOIUTCS yKa3bIBaTh CTENEHb €€ MHTEHCUBHOCTU (HAmpHUMEp, CBETIIO-
Oypas, TeMHO-Oypasi), OTMe4aTh OTTEHKHU (Hampumep, Oenecas ¢ KEITOBATHIM OTTEHKOM)
WJIN K€ Ha3bIBaTh MMPOMEKYTOUHBIC TOHA (KOPUUHEBO-Ccepasi, cepo-0ypas). Eciiu mouBeHHbIe
TOPU30HTHI HE UMEIOT OAHOPOJHON OKPACKH, UX XapaKTEPU3YIOT KaK MECTPHIE WU IISITHUCTHIE.
IIpu 3TOM OTMEYaIOT OCHOBHOM TOH OKPACKH U IBET MATEH.

Mexanu4yecKHuii cocTas.
Crpykrypa. CTpyKTypoi Ha3bIBAIOT OTIEJIBHOCTH (arperartsl), Ha KOTOPBIE CITOCOOHA
pacnagaThes mouBa. OHM COCTOST U3 COSUHEHHBIX MEXy COO0H MEXaHUYECKUX
3JIEMEHTOB U MEJIKHUX arperaTos.

dopmMma, pasMep U Ka4YE€CTBEHHBIM COCTaB CTPYKTYPHBIX OTIEIBHOCTEH B Pa3IMUHBIX
MOYBAaX, a4 TAK’KE B OJIHOM MOYBE, HO B PA3HBIX €€ TOPU30HTAX HEOJAMHAKOBBI.

ITo C. A. 3axapoBy pa3an4aloT TPU OCHOBHBIX THUNA CTPYKTYpPBHI:

1) xyOOBUIHYIO — CTPYKTYPHBIE OTAEIbHOCTH PAaBHOMEPHO PAa3BUTHI IO TPEM B3aUMHO
NEPIEHIUKYIISIPHBIM OCSIM;

2) npU3MOBHAHYIO — OTJEIBHOCTH PA3BUTHI IPEUMYIIECTBEHHO M0 BEPTUKAILHOI OCH;

3) IUIMTOBUJIHYIO — OTAEIBHOCTH Pa3BUTHI PEUMYIIIECTBEHHO 110 ABYM FOPU30HTAIbHBIM
OCSIM U YKOPOUYEHBI B BEpTHUKAIbLHOM HaIlpPaBICHUHU.

Kaxnplit 13 mepedyrciIeHHbIX TUTIOB 11 3aBUCUMOCTH OT Xapakrepa pedep, TpaHeit u
pasMmepa nojapasjaensercs Ha 0osiee MEIKUE €JUHUIIBI.

B 3aBucumocTu ot pasmepa cTpykTypy noapasaenstoT (mo II. B. Bepmnnuny) Ha
CIEAYIONINe IPYIIIbL:

1) meractpyktypa (rasiouctas)—~06omasme 10 mm;

2) makpoctpykrypa— 10—0,25 mm;

3) rpy6as mukpoctpykrypa — 0,25— 0,01 mm;

4) ToHKas MHUKpOCTpyKTypa — MeHbIe 0,01 mM.

[TouBa MOXeT OBITH CTPYKTYpHOU U OeccTpyKTypHOU. [IpH CTpYKTYpHOM COCTOSIHUM Macca
MOYBBI WJIM TOPOJbI pa3feieHa Ha OTAEIbHOCTH TOM WM MHOM (popmbl U BenuuuHbl. [Ipu
0ECCTPYKTYPHOM HJIH pa3/IeIbHOYaCTHUYHOM COCTOSIHUU OT/EIbHBIC MEXaHUYECKHE 3JIEMEHTHI,
clararouiye IMO4YBbl, HE COEIWHEHBl MEXIy co0oi B Oojiee KpYMHBIE OTAEIBbHOCTH, a
CYLIECTBYIOT Pa3J€iIbHO WM 3QJIETAIOT CIUIOMIHOW CLUEMEHTHPOBAHHOM Maccou. THUNHUYHBIM
IpUMEpPOM OECCTPYKTYPHOTO COCTOSIHUS SIBJISIETCS PBIXJIBIA mecok. B OeccTpyKTypHOM
COCTOSSHUM MOTYT HAaXOAMTBhCA IIOYBBI M MHOIO MEXaHMYECKOro cocTaBa. Mexny
CTPYKTYPHBIMH M O€CCTPYKTYPHBIMU MOYBAMHU HMEIOTCS U MEPEXOJHBbIE MOYBBI, Y KOTOPBIX
CTPYKTypa BbIpaxeHa ciabo. B m000M U3 TOYBEHHBIX TOPHU30HTOB CTPYKTYPHBIC
OTIEIBHOCTH HE OBIBAIOT OMHOTO pa3Mmepa W ¢opmbl. Yamie Bcero CTpyKTypa ObIBaeT
CMELIAHHOM, YTO IpPH ONMMCAHUU OTMEYAIOT ABYMS WJIM AK€ TPEMs CIOBAMU: KOMKOBATO-
3epHHUCTAs, KOMKOBATO-IIbUIeBaTasl, KOMKOBATO-IJIaCTUHYATO-TbLIIEBATAs U T.J.

Pa3nuuHbIM reHeTHYeCKUM TOPU30HTaM MOYB MPUCYILH ONpeiesieHHbIE (OPMBI CTPYKTYPBHI.
Tak, KOMKOBaTasi U 3€pHUCTasA CTPYKTypa MPUCYIA JEPHOBBIM FTOPU30HTAM, MJIACTUHYATO-
JMCTOBATask — JJIIOBHAIILHBIM, OPEX0BaTasi — WJUTIOBUATIBHBIM (OCOOECHHO CEPBIM JIECHBIM
nousBaM). IIpusmMaTuueckas cTpykTypa TUIIMYHA JJISl UJTIOBUATBHBIX TOPU30HTOB
MOJ30JIUCTBIX U JIECOCTETHBIX OYB, C(POPMUPOBABIINXCS HA TSHKEIIBIX TTOKPOBHBIX
CYTJIMHKAX, WIH JUIS YEPHO3EMOB M KAIITAHOBBIX MOYB, 00Pa30BaBUIMXCA HAa CYTIUHUCTBIX U

TJIMHUCTBIX IMOpOJgax, UMCIOIIMX B ITOTJTIOMIEHHOM COCTOSIHUHA HanHﬁ.

CJi0:KeHHne — BHENIHEEe BBIPA)XKCHHUE IUIOTHOCTU U MOPUCTOCTH MOYBBI. OHO 3aBHCHT OT
MEXaHUYECKOTO COCTaBa, CTPYKTYPHI, a TAKKE JEeSTEIbHOCTH IMOUYBEHHON (hayHbl U pa3BUTHUS
KOPDHEBBIX cHCTeM pacTeHud. Kpome Toro, IIoTHOCTb ONpenensercs W LEMEHTHPOBAaHUEM
IIOYBEHHBIX YaCTHUIl MUHEPAJIbHBIMU KOJUIOMAAMU — KPEMHEKHCIOTON W IOJIYyTOPHBIMU
okucnaMu. [lo creneHu MIOTHOCTU MOYBBI MOJPA3AEIAIOTCS HA CIUTHIE (OUYEHb IUIOTHBIE),
IJIOTHBIE, PHIXJIBIE U PACCHITYATHIE.
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Crumoe  CIIOXKEHHME  XapaKTEpU3yeTcs OYEHb IUIOTHBIM  IPUJIETAaHUEM  YacTHLI,
00pa3ylolmUX HEPEeAKO CIEeMEHTHPOBAHHYIO, C OOJBIIMM TPYIOM paziaMbIBAIOLIYIOCS
Maccy; HOXX B Hee HEe BXOIHMT, MOXKHO €ro Juiib BOWTh. Ilpucymie ans MILTIOBHATBHBIX
TOPU30HTOB COJIOHIIOB U CIIEMEHTHPOBAHHBIX, OPYI€HEIBIX TOPU30HTOB MOA30JIUCTHIX MOYB.

IInomnoe cnoxenue TpeOyeT 3HAUUTENbHBIX YCHJIMM [JIsl BAABIMBAHUS HOXA B IIOYBY.
OHO TUNIUYHO JJI WUTIOBUAJIBHBIX TOPU30HTOB CYTJIMHUCTBIX U TJIMHUCTBIX MOYB.

Puixnoe cnoxenue HabIIOZAETCS B XOPOIIO OCTPYKTYPEHHBIX T'YMYCOBBIX FOPHU30HTAX, a
TaK)ke B IaXOTHBIX, €CJIM MOYBY 00pabaThIBaIHM B CIEJIOM COCTOSHUU.

Paccvinuamoe cioxeHne XapakTepHO AJIs NaXOTHBIX TOPU30HTOB NIECUAHBIX U CYNECYaHbIX
nouB. YacTHUIIbI TOUBHI HE CBA3aHBI APYT C APYTOM, U Macca MOYBbI 00JaJaeT CHITYyYECThIO.

[Mopuctocts XxapakTepusyercs (Gopmoil M BEIMYMHOM MOP BHYTPU CTPYKTYPHBIX
OTAENBHOCTEH HIIM MEXIy HUMU.

[lo pacronoxeHuto Mop BHYTPU CTPYKTYPHBIX OTIAEIBHOCTEH Pa3IMyaroT CIEAYIOLINE THUIIbI
CIOXeHHs: 1) TOHKOMOPUCTOE — MOYBa MPOHU3aHa opaMH TnaMeTpoM MeHee | MM;

2) mopucroe — auaMmeTp mnop konebdsuercs ot 1 10 3 MM; mpUMEpPOM MOAOOHOTO CIOKEHUS
MOKET CIIY>KUTb JECC;

3) rybuaroe — B OYBE BCTPEYAIOTCS IMMYCTOTHI pa3MepoM OT 3 10 5 MM;

4) HO3:IpEeBaTOE (IBIpUYATOE) — B MOYBE MMEIOTCS IYCTOTHI auaMeTpoMm oT 5 mo 10 mwm;
nojo0HOe  CIIOXKEHUE, OOYCIOBIECHHOE JAEATEIbHOCTbI0 MHOTOYHCICHHBIX 3EMJIEPOEB,
BCTpPEYAETCs B CEPO3EMHBIX MTOYBAX, OHO XapaKTEPHO TaKXKe JIJIsl U3BECTKOBBIX TY(HOB;

5) siuencToe— MyCTOTHI NMpeBbimaT 10 MM, BcTpedaeTcst B CyOTPOMMYECKUX U TPOITUYECKUX
MoYBax;

6) TpyOuaToe—IyCTOTHl B BUJE KaHAJIOB, IPOPBITHIE 3EMJICPOSIMH.

[To pacmonoxeHuto mop MeX1y CTPYKTYPHBIMU OTAEIBbHOCTSIMH Pa3jiNyaloT CIEAYIOLINe
THUIIBI CJIO’KEHUS MIOYB B CYXOM COCTOSHUU:

1) TOHKOTPEIMHOBATOE — IPH IMIMPHUHE TTOJIOCTEH MEHBIIIE 3 MM;

2) TpemMHOBAaTOE— IpPH MIKpHUHE nosiocTel oT 3 10 10 MM;

3) 1mieneBaToe — IMOJIOCTH MIKUPHUHOM Oosbie 10 MM.

CroxeHne — BaXHBI IOKa3aTeslb IPU arpOHOMUYECKOW OIeHKe MouBbl. OT HEro
3aBHCHUT BO3MOXHOCTb OOpabOTKM MOYBBI CEIbCKOXO3SWCTBEHHBIMH OPYAMSIMH, a TaKke
IIPOHMKHOBEHUE BOJbl U KOPHEU PACTCHUH B IIOYBY.

HoBooOpa3oBaHusi 1 BKJIKOYEHUS.

HoBooOpa3oBaHUSA — CKOIUJICHHS BEUIECTB PA3NUYHOU (POPMBI U XUMUYECKOTO
COCTaBa, KOTOpble (OPMHUPYIOTCS M OTKJIAJAbIBAIOTCS B TOPU30HTax MOuYBBL. B pesymnbrare
($HU3NUECKUX, XUMUYECKUX U OMOJOTMYECKUX MPOLIECCOB, MPOUCXOISIIMX B MOYBAX, a TAKXKe
HEMOCPEACTBEHHOTO  BO3JEHCTBHUA HA TMOYBY PACTEHUH M IKUBOTHBIX BO3HHUKAIOT
HOBOOOPA30BaHUSI XMMHUYECKOTO M  OWOJIOTMYECKOTO MPOUCXOXKICHUS. XUMHUYECKHE
HOBOOOpa30BaHUsI B TIOYBE BO3HUKAIOT BCIEACTBHE XMMUUYECKUX MPOLIECCOB, KOTOPbIE MPUBO-
JAT K HOSIBJIEHUIO Pa3IW4yHOrO0 pojaa COoeAMHEHWH. Brlllagas B ocagok BCIEICTBHE KO-
aryJsilivy, KPUCTAJUIM3AlMM WIM TOJ BIUSHUEM JPYrMX MPUYMH U HAKaIJIUBascCh MpU
MHOT'OKPAaTHOM TIOBTOPEHHHM YKa3aHHBIX SIBICHUH, 3TH COEIMHEHHS (GOPMUPYIOTCA B
XUMHYECKHE HOBOOOpPa30BaHMUS.

Xumuueckue HOBOOOpazoBaHUs MO (GOpMe pa3AeSIOT Ha CASAYIOMINE IPYIIIIbL:

1) BBIIBETHI W HAJIEThl — XHUMHUYECKHE BEIIeCTBAa (HAMpPHUMEP, PACTBOPUMBIC COJIH)
BBICTYIIAIOT HA TIOBEPXHOCTH MOYBHI WJIM HAa CTEHKE pa3pe3a B BUJI€ TOHUANIIEH JIEHOUKH;

2) KOpOYKH, MPUMAa3KH, MOTEKH, BBICTyHas Ha MOBEPXHOCTH IMOYBHI WJIM IO CTEHKaM
TPEeIrH, 00pa3yIoT cI0W HEOONBIION TONIINHEL,

3) TPOXWIKKA U TPYOOUKH — BEIIECTBA 3aHUMAIOT XOJIbI YE€pPBEH HIJIM KOPHEH, MOPHI U
TPEIIMHBI IOYBHI;

4) KOHKpEUMH M CTSIKEHUSI — CKOIUICHUSI pa3IMYHBIX BEIIeCTB Oojiee WM MEHee

OKpYTJIOH (OPMBI;
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5) mpocCnoiKM — BelecTBa HAKAIJIMBAIOTCS B OOJBIIMX KOJIHYECTBAX, MPOMMTHIBAS
OT/I€NIbHBIE CJIOU MOYBHI.

ITo cocraBy XuMu4eckre HOBOOOpa30BaHUsI MTOAPA3ACIAIOT Ha CISAYIOIINE TPYIIIHL.

1. CkormieHus JIErKOpacTBOPUMBIX coiel, rraBHbIM 00pazom NaCl, CaCl,, MgCl.,.

2. CkoruieHus TUrca.

3. CKomIeHus1 YTJIEKHCION U3BECTH.

4. CkoruieHus! OKUCIIOB U THAPATOB OKHCEH jkene3a, Mapranua u ¢pochopHOM KUC-THI.

5. 3aKkucuble COeUHEHUS Kele3a.

6. CxomieHuss KpeMHEKHUCIIOTHI.

7. BoineneHus M CKOTIJIEHHUS] OPTaHUYECKUX BEIIECTB.

Hosoobpazosanus b6uonocuieckoeo MPOUCXOXKACHHUS (KUBOTHOTO U PACTUTEIHHOTO)
MOTYT UMETh pazHble (POPMBI.

Bxno4yeHUsAMH Ha3pIBalOT MNPHUCYTCTBYIOLIME B TIOYBE Tela OPraHUYEeCKOro WIIN
MUHEPaIbHOTO MPOUCXOKACHUS, oOpazoBaHue KOTOPBIX HE CBSI3aHO c
OYBOOOPA30BATEIBHBIM MPOLIECCOM.

K BxiroueHusiM oTHOCATCS: 1) KOPHM M APYTrHe YacTH PACTCHHUH pa3IMYHON CTETICHU
paznoxeHus (KOpHEBUIIA, JTYKOBUIIbI, 3allaXaHHbIe TOKHUBHBIE OCTATKU UM HaBO3, OCTATKHU
J€CHOM MOACTUIIKU U T.J.); 2) paKOBUHBI M KOCTH >KMBOTHBIX; 3) BaJlyHbI U JpyTUe
00JIOMKHM TOPHBIX MOPOA; 4) KYyCOUKH KUPIIHMYA, YIJId, CTEKIA U T. 1I.; 5) apXeoJI0rHuecKue
HaXOJIKH (KOCTH >KUBOTHBIX, ITOCY/Ia UM €€ YEPENKH, OCTATKH OPYKUS ¥ YKPAIICHUN U T.I1.).

[Ipy omucaHuM TOYBEHHOrO paspe3a, KppMe YydeTa pacCMOTPEHHBIX BBIIIE
MOp(}OJIOTHUECKUX  MNPU3HAKOB, ONPEACISI0OT MEXaHHYEeCKHH  CcoCTaB, CTENEHb
YBJIAQXHEHHS U HEKOTOPbIE XUMHUYECKHE CBOWCTBA MOYBBL

Onucanue MoHoauta. [lpy wu3ydyeHnu 1OUBBH  MoOpQoiOruyeckue  MpHU3HAKU
MOCIIE0BATENBHO OMUCKHIBAIOT IO BCEM F€HETHYECKHUM TOPU30HTaM.

B pesynbpraTe co3maeTcs LeIbHOE NpeACTaBiIeHHE 000 BCeM BEPTHKAJIbHOM Ipoduiie
MOYBBI, YTO J1a€T BO3MOXKHOCThH ONpPENEIUTh Ha3BAaHUE MOYBBI, TO €CTh OTHECTH €€ K TOMY
WM UHOMY THUIY, NOATHITY, BUAY U PA3HOBUIHOCTHU, U CYAUTH MOKa MPUOIU3UTEIBHO O €€
MPOUCXOKIECHUU M arpOHOMHYECKUX CBOWCTBAX.

Brnaxnyio mouBy, B3ATYI0 U3 PA3IMYHBIX F€HETUYECKHMX TOPU30HTOB HAa KOHYMK HOXKA,
HAaHOCAT Ha OJIaHK M pacrojaraloT B BHJE KOJOHKH, YTO JIa€T JOBOJBHO IIOJIHOE
Ipe/ICTaBJIEHUE O I[BETE€ ATHX CJIOEB, UX MEXAHWYECKOM COCTaBe, MJIACTUYHOCTH U JIPYTUX
CBOMCTBAax.

VYuuteiBas, 4TO J€JE€HHE IMOYB Ha BHUJbBl Yalle BCEr0 OCHOBBIBACTCS Ha Pa3IUYHOU
MOIITHOCTH TEHETUYECKUX TOPHU30HTOB (IIPEXkJE BCEro T'yMYCOBOI'0), HEOOXOJMMO OYCHb
THIATENIbHO OMNpEIeNsITh HMX TpaHHulbl B MouBeHHOM mnpoduine. Kpome usMepenus
BEPTUKAJIBHON MPOTSHKEHHOCTH KaXJOro TOpH30HTA (C TOYHOCTBIO 70 | cM), HaoT
MOIIHOCTD cios (Hampumep A (10-27) / 17)

[Ipu BBIIOTHEHMHM 3aJaHUM 1O OMUCAHHIO NpoduUIEH pPa3IMYHBIX TOYB CTYIEHT
JOJIKEH YMETh OINpPEAENIUTh OYBY B COOTBETCTBHH C MPUHATON CUCTEMON TAKCOHOMHUYECKHUX
€IMHUI] B CHCTEMAaTHKE MOYB, TO €CTh yKa3aTh THII, MOATHII, POJ, BUJ, PA3HOBUIHOCTb H
paspsig MOYBBI.

B nmouBoBeneHMM B CHCTEMaTHKE TIOYB HPHUHATHI  CICAYIOIIME OCHOBHBIC
TaKCOHOMUYECKHE €IUHULIBL:

mun, noomun, poo, 6ud, pazHOBUOHOCMb, PA3Ps0.

Tun — Oonplias rpynmna mo4s, pa3BUBAIOUIUXCS B OJHOTUIIHBIX OMOKIMMATHYECKUX U
THAPOJIOTUYECKUX YCIOBHSX M XapaKTEPU3YIOIIUXCS SPKUM IIPOSIBICHHEM OCHOBHOTO
npoliecca NoYBO0Opa30BaHUsl MPU BO3MOXKHOM COYETAHUU C IPYTUMHU MPOLECCAMHU.

XapakTepHbIe YepThl HOYBEHHOTO TUIIA ONPEACISIIOTCS OAHOTUITHOCTBIO!

1) mocTymiIeHHs] OpraHUYSCKUX BEIIECTB, TEMIIAa U XapaKTepa UX pa3IoKeHUs;

2) MPOLIECCOB Pa3I0KCHUSI MUHEPAIBHOIN MAacChl U CHHTE3a MUHEPAJIbHBIX U

opraxapakTepa MHUTPAIFH BEIIECTB;
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3) cTpoeHHs TOYBEHHOTO MPOQHIIS;

4) HanMpaBJICHHOCTH MEPOTPHUITUN MO YBEIUYCHHUIO U MOACPIKAHUIO TLIOAOPOUS
MIOYB.

[TonTun — rpynma moyB B TMpeleNnax TUMA, KadeCTBEHHO pa3IUYaOUINXCS BbI-
PaKEHHOCTBIO OCHOBHOI'O IIpOLleCCa IOYBOOOPA30BAaHUS U MPOSBICHUEM OJHOTO U3
HaJIararouuxcs MpoIeccoB.

Pon — rpymnma mouB B mpeaenax MOJTHIA, KaYeCTBEHHBIE OCOOCHHOCTH KOTOPBIX
OTIPENIENAIOTCS. MECTHBIMU YCIIOBUSIMU, HAIIpUMEP MOYBOOOpa3yromieil mopooil (Bkitoyas u
XHMMH3M TPYHTOBBIX BOJ), IPEABICTOPUENH pa3BUTHUS NIOYB U T. A.

Buag — mouBsl B mpenenax poAa, pa3iUYyarolldecss CTENEHBI0 Ppa3BUTHS IOYBO-
00pa30BaTeNbHOTO MpoLecca.

[TonsaTHe «BUI» UCHOIB3YIOT IJIs 0003HAUEHMS] KOJWYECTBEHHBIX CTEMEHEH pa3BUTHUS
OYBOOOPa30BATENbHBIX MPOILECCOB, NPUCYIINX MOYBEHHOMY Tuiy. Hampumep, BblaenIeHUE
BHUJIOB NOA30JUCTOrO0 THUIA IOYB IO CTENEeHH OmojA30JeHHOCTH (cnabo-, cpeaHe- U
CUJIBIIOTIO/I30JIMCTHIE), 111 YEPHO3EMHOI'O TUIIA MTOYB IO MOILIHOCTH T'YMYCOBOTO TOPHU30HTA
— MaJIOMOIIIHbIE, CPETHEMOIIIHbIE, MOIIIHbIE U T. [I.

Iloxg mouyBeHHON Pa3HOBUAHOCTHIO INOHUMAIOT I'PYIIBI I10YB, PA3IUYarOLIUeECs IO
MEXaHMYECKOMY COCTaBy (Il€CUaHble, CylecuaHble, JIETKO-, CpelHe-, TAKEIOCYTJIUHUCTBIE U
IJIMHUCTBIE) B MpeJienax BUIA.

[TouBeHHBI pa3p s OpelyCMaTpPUBAET pa3[€ICHUE MOYB OJHOW PAa3HOBUIHOCTH B
npejaenax OJHOr0 TeHETHYECKOT0 BHU/IAa IO XapaKTepy N0YBOOOPa3yOIHX MOPOJ ¢ YIETOM
UX TIPOUCXO0XKJICHUS U IEeTPOrpapuIecKoro cocrana.

Cepble gecHble mouBbl. Cepble JECHBIE TTOYBBI PACIIPOCTPAHEHbI IPEUMYIIIECTBEHHO B
CEBEPHOM YACTH JIECOCTEITHON 30HBI. XapaKTEPU3YIOTCSA CICAYIOIIUMHU Y€PTaAMU CTPOEHUS
npodwia. B 1ieMHHBIX TOYBax BBIACIAETCS TOPU3OHT JIECHOU MOACTUIKU (AO) MM IEPHUHBI
(JIm). Hmwxke 3ameraet rymycoBsiii cioit (A1+A1A2). Ero okpacka u3mMeHsieTcs: 0T CBETIIO-CEPOi
710 TeMHO-cepoii. I TaBHass Mopdooruueckasi 0COOEHHOCTb JIECOCTEITHBIX IT0YB — 3aMETHOE
paszeneHue ryMycoBOTO CJIOS Ha J1Ba TOPU30HTA: A T'yMYCOBBINA TOPU30HT — BEPXHSIS
HanOoJiee TyMyCHpoBaHHas 4yacTh U AjA,— nepexoaHbId TOPU30HT (HUKHSSA YacTh) WK
T'yMYCOBO-OIO30JI€HHBIN, TPOKPAIIEHHBIH T'YMyCOM M UMEIOLINI OJHOBPEMEHHO NMPU3HAKU
OIIOJ30JIMBaHMS B BUJI€ KDEMHE3EMUCTOM MPUCHIIIKH.

HMHTEHCUBHOCTh OKPacKU TYMYCOM YCHIIUBAETCA OT CBETJIOCEPHIX IIOYB K TEMHO-CEPBIM, a

NPU3HAKU OTOA30JUBAHUS OCIAOJISAIOTCS.

['opuzont AjA; cMeHsieTCs TepeXxoHbIM ropu3oHTOM (AB), opexoBaToil uium opexoBaTo-
IUTUTYATON CTPYKTYpPHI C OOUIIBHON KPEMHE3eMUCTON MPUCKHINKOM. [locTerneHHo nepexoauT B
YIUIOTHEHHBIN WJUTIOBUAIBHBIA TOPU30HT B ¢ opexoBaToll WM OpeXOBO-NPU3MATHYECKON
CTPYKTYpO#, IO TpaHsM KOTOPOH HMMEIOTCS I'yMYCOBBIE NPHUMa3KU U JIAKUPOBKA, a TAKXKE
KpeMHe3eMucTas Tmpuchinka. [lo cTenmeHW BBIPAKEHHOCTH OJTHUX MPHU3HAKOB MOXKET
nojapasaensatbes Ha By, By (BC). I'opusont B mocrenenno nepexoaut B mopoxay (C), koropas
Ha HekoTopod TiyomHe (120—200 cm) comepXUT KapOOHATHI B BHJE MNPOXHIOK H
xypaBurkoB (puc. 9). Knaccugukanus cepbix JIECHBIX IT0YB IIpUBEIcHA B Ta0IHIIe 7.

CaeTJ10-cepble JiecHble Mo4BbI (JI;) — Mo MOpdoornuecKkuM MpU3HaKaM M CBOWCTBAM
ONMU3KM K JepHOBO-NOJM30MUCTHIM. ['opu3oHT AjHebonbmon MomHuoctH (15—20 cm u
MEHBIIIE), CBETIO-CEPhI, CO CIa00 BBIPAKEHHOW KOMKOBATO-TIJIACTUHYATOW CTPYKTYPOH, Ha
MaXOTHBIX MOYBaX Apx OECCTPYKTYpHBIN H pacmbuieH. [lepexoansiit ropuzoHT (A1Az) umeet
YeTKHe MPHU3HAKU OIO/A30JCHHOCTU—OENIEeCOBaThIi OTTEHOK, YellyiuyaTylo, IJIaCTUHYATYIO
WIY TUIMTYATO-0PE-XOBATYIO CTPYKTYPY C OOMIIbHON KPEMHE3eMHUCTON MPUCHIITKOM.

I'opuzonT AzB XOpomio BbIpakeH, ¢ OTIEIbHBIMM T'YMYCOBBIMH 3aT€KaMH, MO TPaAHSIM
OpEXOBaTO-NPU3MATUUYECKON WM  OPEXOBATO-IJIMTYATONM CTPYKTYpPhl KpEMHE3EMHUCTas
npuceinka. MimoBuanbHeli ropu3oHT (B) cuinbHO yIioTHeH, UMeeT OTYETJIMBYI0 OPEXOBaTo-
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IIPU3MAaTU-YECKYI0 CTPYKTYPY C KPEMHE3EMHUCTOU IPUCHIIKON U JAKUPOBKOH II0 TIPAHSM.
OOGBIYHO B KOHIIE BTOPOTO METpa Mpoduiis B mopoae — BbIACICHUE KapOOHATOB.

Cepble JecHble mouBbl (JIo) orTnnuatorcs Oosiee MOIIHBIM T'yMYCOBBIM TOPHU30HTOM (10
25—30 cM); Ha MaxOTHBIX IOYBAaX YacTh €r0 OOBIYHO €II€ BBIACIACTCS HIDKE ATax.
Omnon3oneHublid ropu3oHT (AjA;) WHTCHCHBHEE, YeM Yy CBETJIO-CEpPBIX II0YB, MPOKpAIICH
T'YMYCOM, OP€XO0 BaTOM CTPYKTYPbI C 3aMETHON KPEMHE3EMHUCTON MpUCKhIKO. ["'opu3oHT A2B
y CpEOHEONOJ30JEHHBIX BUJIOB HMHOTJA OTCYTCTBYET. WIUIIOBHANbHBIM TOPU30HT HMEET
OOMJIbHYI0O KPEMHE3eMHCTYI0 MPHUCHIIKY M T'yMYCOBBIE MPUMa3Kd Ha TpaHSIX OpEXoBaTro-
PU3MATUYECKHX CTPYKTYPHBIX OTHenbHOCTed. OOBIYHO pacTAHYT U mojapaszaensercs Ha By, By
u B/C.

TemHo-cepble JiecHbIe MOYBBI (JI3) MO MpU3HAKaM U CBOMCTBAM OJHM3KH K OTO30JICHHBIM
yepHo3emMaM. ['yMycoBwIii Topu3oHT A; Oonee momHubil (10 30—35 cMm), TeMHO-CEphIi,
KOMKOBAaTON CTPYKTypbl. 'opu3oHT AjA; MHTEHCHBHO OKpalleH I'yMyCOM, OpEXOBaTOU
CTPYKTYpBhl C KPEMHE3EMHCTOW TMPHUCBHINKOW Ha rpaHsx. l'opu3oHT AB oTCyTCTBYVeET.
WnmtoBuanbHBIE TOPU3OHT BBIAEISIETCS TEMHO-Oypoil OKpackoii, 3aMeTHO YIUIOTHEH,
OTUETJIMBO  BBIp@XEHA  OpexoBaTo-IpU3MaTHyeckas  CTpykTypa. bernecwlii  Hazer
KPEMHE3EMHUCTON MPHUCHINKN HEOOMIbHBIN, KHU3Y yMeHbInaercs. Ha rmybune 150—200 cm B
MOpO/ie BBIAETAIOTCS KapOOHATHI.

Cepble (cBeTIO-Ccepble U TEMHO-CEpPBl€) NJECHBIE MOYBH CO BTOPBI M

TYMYCOBHIM TOPHU30HTOM HUMEIOT HHUXKE ONOA30JIEHHOTO ropu3oHTa AjA; BTOpoii
ryMycoBbIil Topu3oHT (Ah), Gosiee TeMHBIN MeNeTbHO-CEPhI HITH METeIbHO-YEePHBIN, MEJIKO-
OpEeXOBaTOM WM IUIMTYATO-OPEXOBATOM CTPYKTYpPhl C KPEMHE3EMHUCTOM MPUCHITKOM.
[locreneHHO CMeHsSETCS WIUTIOBUAIBHBIM TOPU30HTOM B Oyporo mBeta ¢ T'yMYCOBBIMH
3aTeKaMH, OPEXOBaTON CTPYKTYPhl U MHOTJA MATHAMU OTJIECHUS.

Ceppie (CBeTJO-Cepble U TEMHO-CE€pbl€) JECHBIE TJI€EeBbl€ MOYBBHI

IPUYPOUEHbl K MECTaM IMOBBIINICHHOTO YyBiaXHeHHs. MeroT Gojee MOIIHBINA T'yMYCOBBIi
ropu3oHT. OTiIMyaroTcs npu3HakaMu orieeHud. 1lo creneHu orineeHus Noapas3AeisioTcs Ha
BUJbl — TJIEeBaTbie U TJIeeBble. Y TJIEeBAThIX MPU3HAKU OTJIEEHUS] B BHJE OTIEIbHBIX
pXaBbIX M CHU3BIX MATEH B ropuszoHtax B, mmm BC B ciiyyae nepeyBiaKHEHUSI TPYHTOBBIMH
BOJIaMH UJM B ropuzoHTax Aju AijA; NpU MOBEPXHOCTHOM INepeyBlaKHEHUH. B rieeBbIx
[IOYBaxX MPU3HAKH OIJIEEHUS BBIPAKEHBI MHTEHCHUBHEE.

Cepble (cBeTNnO-cepble, CEpble U TEMHO-CEpbie) JIECHBIE TJIEEeBbBIC
OCOJIOJeNIblE TOYBBI HMMEIOT 0ojiee OTYETIIMBO BBIPAKECHHYIO KPEMHE3EMHUCTYIO
MPUCHINIKY, MEHEE KUCITYIO PEAKIINIO, MOBBIILIEHHOE 3aleraHne KapOOHATOB [0 CPABHEHUIO C
IJIEEBBIMU HEOCOJIOAEIBIMU MOYBaMH. WIIIOBHAIBHBIN TOPU30HT CHIBHO YIUIOTHEH U
scHO BbIpakeH. 5%-Has KOH-BBITSDKKA Bcerma mokasbiBaeT HM30BITOYHOE COJEpKaHUE
SiO,. [Tompa3aenstoTes MO CTEIEHU OTJICCHHS Ha TJIEEBAThIC U TJICEBHIC.

PaccMoTpeHHbIe Tpu poja cephIX JIECHBIX MOYB HauOoJiee MIMPOKO PaCIpPOCTPAHEHBI B
aecocrenu 3anaaHoid CubupH.

Cepple (Cepble U TEMHO-CEpPbhIE) JIECHBIE OCTAaTOY-HO-KapOOHATHBIE
MOYBHl Pa3BUBAIOTCS HA MPOAYKTAX BHIBETPUBAHHS KAapOOHATHBIX MOPOJ (M3BECTHSKOB,
Mepresiei, kKapOOHATHBIX TJIMH W T. 1.). HMX ocobeHHOocTh — Oojiee CHIIbHAs
I'YMYCHPOBAaHHOCTb, OTCYTCTBHE WJIM O4YEeHb cia0ble NPHU3HAKU OIMOJ30JUBAHMUS H
HernyOokoe 3ajeranue kapoonatoB (Bckumnanue ot 10%-noit HC1).

YepHo3zeMHbIe TOYBbL.  YepHO3eMbI c(hOPMUPOBAIIMCH MO/ CTEIHOIN M pa3HOTPABHO-CTEITHOM
PacCTUTEIBHOCTBIO U XapaKTEPU3YIOTCs OONBIIMMU 3al1acaMi OPTraHUYECKOI0 BEIECTBA, YTO
BbIpa)KaeTcst B HATU4YMK MoIHOTO (B cpeaHeM 50—100 cMm) ryMycoBOTO €105 C BBICOKUM
coaepxxanueM rymyca (4— 10% u 6oiiee B BEepXHEM TOPU30OHTE).

Crpoenue mnpodpuni. B mnpodmie dYepHO3EeMOB BBIICISAIOTCA  CIEAYIOLIUE
reHetndeckue [opu3oHTh: A,, A, By, By, C.
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Ao — cTenHOM BOMJIOK, HMEETCS TOJIbKO Yy MLEJIWHHBIX IOYB U COCTOUT U3
MEeperIeTeHHbIX OCTAaTKOB TPABSIHUCTBIX PACTEHUM.

A — rymycoBblii (I'yMyCOBO-aKKYMYJISITUBHBIN) TOPU30HT MOITHOCTBIO OT 20 10 50 cm.

DTO0 BepxHsAd Haubojee MpoKpalleHHas W Ooraras T'yMycoM 4YacTh T'yMYCOBOTO CJOS
TEMHO-CEPOM WJIM YEPHON OKPAaCKU C XOpPOLIO BBIPAKEHHOM 3EPHUCTONM WJIM KOMKOBATO-
3€pPHUCTON CTPYKTYPOU.

Ha maxoTHBIX moYBax 3HAUMTEIbHAs YacTh 3TOI'O FOPU30HTA BOBJIEUEHA B OOpabOTKy H
00pa3yeT maxOTHBIN TOPU3OHT A,.

B1 — mnepexoaHslli TyMyCOBBIM TOPH30HT. OTO HMXKHSS YacTb TyMYyCOBOI'O CIIOf,
OTJIMYAeTCsl OT TOPU30HTa A OcClIa0JeHHEeM NPOKPACKH T'YMYCOM, IOsIBIIEHHEM OypoBaToro
OTTE€HKa, yCWInBawoIerocs KkHU3y. CTpykTypa TOpHU30HTAa 3E€pHUCTO-KOMKOBATasl I
KOMKOBaTasi, OCTENIEHHO BHU3 MO MPOQIII0 yBEIUYUBAETCS pa3Mep KOMKOBATHIX OTAEIb-
HOCTEM.

VY HEKOTOpBIX MOATHIOB YepHO3eMa (THMUYHBIC, IOKHBIC) B Topu30HTEe B HaOmromaercs
BbIIeTIeHHE KapOoHaToB. [lepexos B cieayromuii TOpu30HT A3bIKOBATHIN (3aTEKaMu).

B, — nepexoaHbIi rOPU30OHT I'YMYCOBBIX 3aT€KOB, HEOJTHOPOAHOM OKPACKHU.

Nmeer Oonee rpyOyl0 KpYNMHOKOMKOBATYI0 MJIM KOMKOBATO-IPU3MATHUYECKYIO
CTpyKTYpy. IIpuCyTCTBYIOT (32 HCKIIOUEHHEM OMOI30JEHHBIX U CHIIbHOBBIIIEIOYEHHBIX
YepHO3eMOB) KapOOHAThl KalbIUs B BHUJE IMCEBIOMHULENUs, OeIOrma3kH,
KYpaBUM-KOB U T. II.

C— wmaTepuHCKas TOpOJa, COAEPKUT MHOIO KapOOHAaToB B BHUJE IICEBIOMHIIEIHS,
OeornasKu.

[Ipu ommcanum mnpoduiast YEPHO3EMOB BAXKHBIM HMX JAMATHOCTHUECKUM I1OKa3aTeJIeM
saBIsieTcst TiyonHa Beckumnanus ot HCI.

B npoduie yepHOo3eMOB 4acTO BCTPEUAIOTCS CIIEbl ASSTEIbHOCTHA 3eMIIEPOEB (CYCIIHUKOB,
XOMSIKOB, JPYrMX JKMBOTHBIX) B BHJE TaK Ha3bIBAEMBIX «KPOTOBUH». B HIKHUX
HEr'yMYCHPOBAHHBIX FTOPU30HTaX OHU 3aIIOJHEHBI IOYBOM U3 T'yMYCOBOI'O CJIOSl U BBIAEISIOTCS
B BHJIC€ TEMHBIX OKPYIJIBIX MATEH, & B TyMYCHPOBAaHHBIX — IPEACTABIEHBI MSITHAMU HUKHHUX
CJIOEB.

Knaccudukanus uepHOo3eMOB 110 MOATUIIAM, POJaM U BHAaM MIpUBeeHa B Tabnuie 8.

Kpome Toro, yepHo3eMbl AeIATCS Ha BUABI IO MOUIHOCTU T'yMycoBoro cios (A+Bj) na
Manomotnabie <40 cm, cpeanemoniabie 40—80 cm, Momrabie 80—120 cM 1 cBepXMOITHBIE
>120 cMm;

0 COJEpKaHHI0 TyMyca B BEpXHEM TOpPHU3OHTE Ha
cpeaHeryMmycHble 6—9 U BBICOKOTYMYCHBIE (Ty4HBIE) >9%.

JleneHne 4YepHO3eMOB Ha TMOATUIIBI B CBS3M C (palMambHBIMH  OCOOEHHOCTSIMU
OYBOOOpPA30BaHMS JaHO B TaOIHIIE.

QdaruanpHble TPYNIbI MOJTUIIOB YEPHO3EMOB.

MajnorymycHele <6%,

Tensie YmepeHHble XoJoaHbIE I'my6okxomnpomep3arorime
10’)KHOEBPOIICHCKIE | BOCTOYHOEBPOIICHCKUE | 3aMafHOCHOUPCKUE BOCTOYHOCUOUPCKHUE
Onoa30JICHHEIC Onoa30lIcHHBIC Onoa30lIcHHBIC --
TEIUIbIC XOJIOTHEIE
BrimenoueHHbie BrimenoueHHEBIE BrimeinoueHHEBIE BrimenoueHHEBIE
TEIUIBIE XOJIOTHEIC rIy00KOMpoMep3aroiue
TunuyHeie TENIBIE Tunuaueie Tunuaueie --
XOJIOJHBIE
OOBIKHOBEHHEIE OOBIKHOBEHHEBIC OOBIKHOBEHHEBIC OOBIKHOBEHHEBIC
TEIUIBIE XOJIOTHEIC rIy00KOMpoMep3aroiue
IO>xuEIe Temibie IOxuEIEe IO>xHBIE X0MO0OHBIE IOxHEbBIE
rJ1y0OKOIpOMEp3aloIIne
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YepHozembl onopzosiennbie (U°"). [1aBHbIA OTIMYUTENBHBIA MOP(OIOTUYECKUI TPU3HAK
UX — KpPEMHE3eMUCTasl MPHUCHINKA B TyMycoBoM cioe. OOBIYHO OHa B BUJIE OenecoBaToro
HalleTa Kak OBl MPUIIYJPUBAET CTPYKTYpPHBIE OTACILHOCTH B ropu3oHTe B; HO mpu Ooiee
BBICOKOM OIOJI30JIEHUOCTH OeJechlii HajeT ObIBaeT B Topu3oHTe A. B 3TOM ciyuae oOunbHas
KpeMHE3eMHUCTasg IMpPUCHINTKA MPUAAET TYMYCOBOMY TOpPHM30HTY UEpHO3EMa CEIOoBaTo-
METENIbHBIA OTTEHOK.

I'ymycoBbIif TpoUIs TEMHO-CEPHIN B TOPU30HTE A, 3aMETHO CBETJICET B ropu3oHTE B
MomHocTe rymycoBoro cios  (A+Bj;) xomebnercs or 70—100 cm  (Temias
10)kHOeBponeiickas danus) no 30—50 cM (XonomHas 3anagHas U cpegHecuOupckas Qamun).
['opu3oHT kapOOHATOB M JIMHUS BCKUIIAHUS 3aJ€Tal0OT 3HAYUTEIBHO HMXKE TPaHUIBl TyMYy-
coBoro cios (Ha raybune 1,3—1,5 ™). [ToaToMy B OMOA30JICHHBIX YEpPHO3EMaxX IO
TYMYCOBBIM CJIOEM BBIJENSIETCS WIUTIOBHAIBHBINA YIUIOTHEHHBIN BBIIIEIOYEHHBIH TOPU3OHT,
UMEIOIINUN OpEeXOBaTyl0 WM IPU3MATHUYECKYIO CTPYKTYpy, C OTYETIMBOW JIAKHUPOBKOH,
TyMYCOBBIMU TNpPHUMa3KaMH U KPEMHE3E€MHUCTON MpUCHINKONW Ha rpaHsx. llocrenmenHo 3tu
MPU3HAKU OCJIa0EBAIOT, M TOPU3OHT MEPEXOIUT B MOPOJY, COASPIKAINIYI0 KapOOHATHI B BHIIE
U3BECTKOBBIX TPYOOUEK, KYpPaBUMKOB MM TYTUKOB.

Cnaboomno1307eHHBIC YePHO3EMBI UMEIOT KPEMHE3EMUCTYI0 TPUCHIIKY B HIDKHEH 4acTh
ropu3zonta B; m B ropuzoHTe By, VY CpenHeonoa30-JeHHBIX YEPHO3EMOB IPHUCHINKA
pacmpocTpaHeHa Mo BCEMY TYMYCOBOMY CJIOIO, a TaK)Ke B HUIKENeKaluxX ropu3onTax (B; u
B3).

Yepuozembl BbImegoueHnsie (U°) B omIMYMEe OT ONOA30JEHHBIX HE HMEIOT
KPEMHE3EMUCTON MPUCHINKH B TyMYCOBOM ciioe. [ 1aBHast ux mopdonornyeckas 0COOEHHOCTb
— OTCYTCTBHE CBOOOJHBIX KapOoHaTOB B TymycoBoM cioe. Ilom HuM 3aneraer
BBHIIICJIOUYEHHBI OT KapOOHATOB TOPWU3OHT By paznumuynoit momuoctu. [losTomy nuHMS
BCKHUITAHUS MTPOXOIUT HUXKE TPAHUIBI TOpU30HTA Bj.

["'opu30HT A 00BIYHO UMEET TEMHO-CEPYIO WIIM YEPHYIO OKPACKY, OTYETINBO BhIPAKEHHYIO
(0COOEHHO B MOANAaXOTHOM CJIO€) 3EPHUCTYIO WU 3EPHHCTO-KOMKOBATYIO CTPYKTYpY.
Momnocts ero kone6nercs ot 30 mo 50 cm. Ilepexon B ropu3oHT B; mocTeneHHBIN U
BBISBIISIETCS 1O OypOBaTOMY WM KOPHYHEBOMY OTTEHKY B OKpPAacKe, KOTOPBIM 3aMETHO
ycunuBaerca KHu3y. CTpykTypa KomKoBaTas. Pa3mMep KOMOYKOB KHH3Y IOCTENEHHO
YBEJIUYUBACTCS.

MormtHocTs TymycoBoro ciosi (A+B;) konebnercs ot 80 mo 150 cm (temas darmus) mo
30—45 cm (BocTouHOCHOUpPCKas darus).

XapakTepHbId MJI1 3TOrO IMOJTHIA YEPHO3EMOB BBIIIEIOUYECHHBIM TOpU30HT By nmeer
OypoBaTyl0 OKpacKy, TyMyCOBBbIE 3aT€KM U TNpPHUMa3Kd [0 TPaHIM OpPEXOBaTO-
MPU3MATHUYECKON WM TpU3MaTH4decko cTpykTypsl. Ilepexon B ropuszonT B3(BC) unu C
SICHBIM, W TpaHWIa BBIACISIETCS CKOIUICHHEM KapOOHATOB B BHJE W3BECTKOBOH IIECEHH,
MPOXKHWIOK, KOTOpBhIE OMNpENessitoT Ooyiee CBETIYI0 IO CPAaBHEHUIO C BBIIEIOYECHHBIM
ropu3oHTOM B okpacky 3Toro ropusoHnta (puc. 10).

B ocHOBY feneHus BBIILIETOYEHHBIX YEPHO3EMOB Ha BUJIbI 110 CTETNIEHU BBILIEIOYEHHOCTH
MOJI0KEHAa MOIIHOCTh BBIIIEJIOUYEHHOTO TOpU30HTAa By, TO ecTh ciosg Mexay HIXKHEH
rpanunei ropuzonta B, u muauneii sckumanus or HCI.

VY c1a0oBBIIIEIOYCHHBIX YEPHO3EMOB JTUHUS BCKUIAHHS MPOXOIUT He Oosee uek B 20
CM OT HWXXHEH rpaHuIlbl B, y BBINIETOYEHHBIX (CPEIHEBHINIEIOUYEHHBIX) — Ha TiyouHe ot 20
10 50 cM OT TpaHUIBl TYMYCOBOTO CIIOS, U OHA JIKUT OOBIYHO B KOHIIE MEPBOTO WU B
Hayaje BTOPOTo MeTpa.

VY CUJIBIIOBBIIETOYEHHBIX YEPHO3EMOB JIUHUS BCKUIIAHUS pacmolioxkeHa Huxe 50 cMm oT
rpaHuIlbl ropu3oHTa B! u, kak mpaBuiio, 3a npeenaMu nepBoro MeTpa npoQuiis MoYBkI.

Yepuozembl THOHYHBIE (U') 0TIMYAIOTCS GOJBIION MOLIHOCTBIO T'YMYCOBOTO ¢l1os (Kak
npaBusio >80 cM) W coaepkaHUEM KapOOHATOB B T'YMYCOBBIX TOpPH30HTax B ¢dopMme
MUIICJINS. WU U3BECTKOBBIX TpyOouek. KapOoHaThl MOSABASIOTCS dYalle BCEro C
rnyouasl 60— 70 cm.
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l'opuzoHT A TEMHO-CEpBI, MHOIZA YEpPHBIH, C XOpPOIIO BHIPAXXEHHOW KOMKOBATO-
3€pPHUCTOMN WJIM 3€PHUCTON CTPYKTYPOHU.

[TockonbKy TUIMYHBIE YEPHO3EMbl HMEIOT CHIIBHOPACTSIHYTBIH TYMYCOBBIH NMpPOdUIb, TO
s 6osiee NeTalbHOM XapaKTEPUCTUKU CTPOCHUS MX TYMYCOBOTO CJIOSl HM)KE TOPH30HTA
A BBIIENSIOT 1Ba NEPEXOJHBIX IO OKpacKke U CTpyKType ropuzonra — ABj u By . T'opuzonr
AB; — TemHoO-ceprIif co cnabbiM OypOBaTBIM OTTEHKOM KHH3Y, a TOPU3OHT Bj oTinnuaercs
OTUETIMBBIM OYpbIM OTTEHKOM. B HuxHe#ll wactu ropu3oHta AB; unm dyame Bcero B
ropu3oHTe Bi BUIHBI BBHIIIBETH KapOOHATOB B ¢opme MuUlenus. MOUHOCTh TYMYyCOBOTO
cnost (A+AB;+B;) xonebnercs ot 100—190 cm (temmas darus) go 40—70 cm (xomonHas
damus). [lox ropuzontom B; m0BOIBHO TIyOOKO 3aXOIAT OTACIBHBIE T'yMYCOBBIC IISITHA U
3areku. [opusont By(BC) u mopoma (C) coxmepxkar kapOoHaTsl B (opme MHULETHS
OeJora3ku, M3BECTKOBBIX TPYOOUEK U )KYyPaBUHUKOB.

TunuyHble YepHO3EMBI JIEJAT Ma POJbl C YUeTOM TIIyOMHBI 3ajeraHus kapooHatros. B
9TOM CBSI3M BBIACNSIOT: YEPHO3EMbl TUMHYHBbIE (OOBIYHBIE) — BCKUIIAHUE B MpEIeNax
rymycoBoro ciosi (ropu3oHtr AB; wmm Bj); dYepHO3eMBl TUNHYHBIE C TOHWKCHHBIM
BCKUIIAHHEM — BCKUMAIOUINE HMKE T'PAaHULIBI TYMYCOBOT'O CJIOS; Y€PHO3EMbl TUIIMYHBIE Kap-
OOHaTHBIe— BCKUIAOIKE C TIOBEPXHOCTH WM B Ipeaenax nepBeix 20 cM. Beinensercs takxke
POl TUIIMYHBIX OCOJIOJENbIX YepHO3eMOB. 110 MOILITHOCTH TYMYCOBOIO CJIOSl CPEIN TUIIHYHBIX
0COJIOZIETIBIX MPEe00IIaaloT MOIIIHBIE M CBEPXMOIIIHBIC BUJIBI.

YepHozembl 00bikHOBeHHbIe (U°). [Opu30oHT A TeMHO-CEepbli WM YEpPHBIA C
OTYETJIMBOM 3E€pHUCTOM WM KOMKOBATO-3€PHUCTON CTPYKTypo#, MomHOCThI0O 30—40 cMm.
[TocTeneHHO MEPeXOAUT B TOPU3OHT Bi — TeMHO-cepblit ¢ SICHBIM OypOBaThIM OTTEHKOM, C
KOMKOBATOM MJIM KOMKOBATO-IIPU3MATHYECKOM CTPYKTYpOH. MOIIHOCTE I'yMyCOBOI'O CI10s
(A+B;) koacomercs or 80—140 cm (terumas danus) go 35—45 cm  (XomogHas
BOCTOYHOCHOUpPCKas (hanus).

['opu3oHT rymycoBbix 3aTekoB (B2) wacTto coBmamaer ¢ kapOoOHATHBIM TOPH30HTOM (By)
WIM OYeHb OBICTPO mepexoauT B Hero. KapOoHaTsl pecTaBiieHsl B popme Oenoria3ku —
Mopdonoruyeckass 0COOCHHOCTh OOBIKHOBEHHBIX UEPHO3EMOB, OTJIMYAIONIAs WX OT paHee

paccMOTPEHHBIX MOATUTIOB. [ Opu30HTHI B, 11 By 00BIYHO UMEIOT MPU3MATUUYECKYIO CTPYKTYPY.
[Tocrenenno kapOOHATHBINM TOPU3OHT repexoauT B mopoay (C) (puc. 11).

Kap6oHaTHBe OOBIKHOBEHHBIE YEPHO3EMBl B ONIMYHE OT YEPHO3EMOB
OOBIYHBIX, BCKUIIAHHE Y KOTOPBIX IPOUCXOIUT B HUYKHEH YacTu ropu3oHTa B uimm Ha cThike
ropu3oHTOB Bi u Bp, xapakrepusyiorcs KapOOHATHOCTBIO Bcero mnpoduis, TO ecTbh
BCKUIIAIOT € MOBEpXHOCTU. CTPYKTypa y HUX BBIpa)kKeHa Xy¥Ke.

ConoHuneBaTbie OOBIKHOBEHHBIE YEPHO3EMBl OTIUYAIOTCS 3aMETHBIM
VIJIOTHEHUEM TOpU30HTa B1 M HEKOTOPOI pacnblIIEHHOCTHIO BEPXHEHW 4acTH I'yMYCOBOIO CIIOSI.
I'opusont B; nMeer xopoio BeIpak€HHYIO IPU3MATHUECKYIO CTPYKTYpY. B 3aBucuMocTu ot
CTENEHU BBIPAKEHHOCTH 3THX MPU3HAKOB POJ COJIOHIEBATHIX YEPHO3EMOM MOJPA3AEISAIOT
Ha BUABl 10 CTENEHM COJIOHIIEBATOCTH:  CJIa0OCOJIOHLIEBATHIE, COJIOHIEBATBIE H
CUJIbHOCOJIOHIIEBATHIE TIOYBHI.

ConoHIEBAaTO-COJNOHYAKOBATHIE OOBIKHOBEHHBIE YEPHO3EMBbI
MOpP(hOJTOrMYecKr Majlo OTJIIMYAIOTCS OT COJIOHIIEBATHIX YepHO3eMoB. HakomeHue coneil B
uX Tpoduiie 0OHAPYKUBAIOT B BUJE MBIIHETOB U JPYTUX COJEBBIX HOBOOOpPA3OBaHMMA. Y HHX
XOpOILO MPOCIIEKUBACTCS CKOMJICHUE TUTICA B BUJIE IPY3 U MEJIKUX KPUCTAJIIUKOB.
Ocononensie OOBIKHOBEHHBIE YEPHO3EMBl XapaKTEPU3YIOTCS HAKOIUIEHHEM
aMop(HON KPEMHEKHCIOTHl B HIDKHEHW YacTH TYMYCOBOTO CJIOSI U 000COOJIEHHEM XOpPOIIO
BBIPAKCHHOI'O MJUTIOBUAJILHOIO T'OpU30HTA B ¢ mpusmarnyeckoi cTpykTypou. 1o rpansam cTpyk-
TYpPHBIX OTJIEIbHOCTEN HaOII0ar0TCs sipKasi JaKMPOBKA U TYMYCOBBIE MPUMA3KIL
Yepuozembl w:kubie (U°). TopuzonT A MOIIHOCTEIO 25—40 CM MMEET TEMHO-CEPYIO
OKpAacKy, 4acTO ¢ HEOOJBIINM KOPUYHEBBIM OTTEHKOM, KOMKOBATYIO CTPYKTYpPY. [ OpU30HT
B1 xapakrepusyercsi KOpUYHEBO Oypoll OKpackod ¥ KOMKOBATO-TIPU3MAaTHYECKOU
CTpyKTypoil. UnmmoBHabHBIA KapOOHATHBIM TOpU30HT (Bg) OOBIMHO BBINENAETCS OTYETIMBO
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BBIpQKEUHOW Oenoryia3koil M B BEpXHEH YacTW T'YMYCOBBIMH OT€KaMHM M MATHAMH, YTO
MO3BOJISIET MHOT/IAa BBIJICINTh TOPU30HT I'yMYCOBBIX aTOKOB (B2). JInHUS BCkUMaHus 1€KUT B
HW)KHEW YacTu ropu3oHTa B, mnm Ha rpanuie rymycoBoro ciosi. Ha riryOune 1,6-2 M 10)XHBIE
YepHO3eMbl 4acTo cojaepkar rumnc. OTIMYUTENbHBIE POJAOBBIE TMPU3HAKU FOXKHBIX
YepHO3EMOB aHAJOTMYHBI PU3HAKaM, MPUCYIIUM COOTBETCTBYIOIIMM POAaM OOBIKHOBEHHBIX
YEepHO3€MOB, C TOH JIMIIb pa3HUIEH, 4YTO KapOOHAaTHOCTb, COJOHLEBATOCTb U
COJIOHYAKOBAaTOCTb B IOJKHBIX YEPHO3EMaX MPOSABIIAIOTCA Yallle U pe3ye.

Jlyropo-yepHo3zemuble mnoussl (HUi) pacnpocTpaHeHbl Ha IOHUKEHHBIX 3JIEMEHTaX
penbeda (IOMMHBL, HUICH(HB CKJIOHOB M T. 1.), /i€ HAONIOAAIOTCS Jy4IIHe YCIOBHUS
YBJIQ)KHEHUS U TPYHTOBBIE BOJIBI 3aJI€TAIOT UBIILIE 5 M.

Wx npodunp nmoapasnensieTcs Ha TaKue K€ TOPU3OHTHI, UTO U Y YEPHO3EMOB, HO UMEET
pan crnenudUUEeCKUX MPHU3HAKOB: 0ojiee MHTEHCHUBHAs OKpacka (OOBIYHO uepHas) BEpXHEH
YaCcTH T'yMYCOBOT'O CJIOS MPU OOJIBIIEH €ro MOIITHOCTH, YEM y COOTBETCTBYIOUIMX IOATHUIIOB
YEpHO3EMOM, OIJIEEHHOCTb HIKHMX TOPU30HTOB. THI  JIyTOBO-UEPHO3EMHBIX IOYB
paszensiercs Ha [Ba MOATHIA: JIYTOBO-4YE€PHO3EMHBIE (IPYHTOBBIE BOJIbI HAa IITyOHHE 2—5 M)
¥ Y€PHO3EMHO-JIYTOBBIC (TPYHTOBBIC BOBI HAa TIIyOuHE 1,5 -3 M u BBIIIIE).

Jlenenne Ha poapl M BHUJBI AHAJOTUYHO uepHO3eMaM. JIyroBo-uepHO3eMIlble MOYBBI 3a
UCKJIFOUCHHEM COJIOHLIEBATBIX M COJIOHYAKOBATHIX, BBICOKOIUIOJOPOAHBI M IOBBIIICHHO
YBIJIQXKHEHBI 110 CPABHEHUIO C 30HATBHBIMHA YEPHO3EMaMH.
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10. AHAJIN3 TEOTPA®UYECKHNX 3AKOHOMEPHOCTEM
BUOJIOTHYECKOI'O KPYT'OBOPOTA BEHIECTB U
IF'YMYCOOBPA3OBAHWNSI.
(hopma nposedenus 3auamuii — 8 MAIbIX 2PYNNAX)
Lenv: w3yunuTh crnoco0 cocTaBieHHs Tpaduka W3MEHEHUS OCHOBHBIX IOKa3aTenei

OMOJIOTUYECKOTO KPYroBOpOTa BEIIECTB JUISl PA3JIMYHBIX THUIIOB PACTUTEIBHOIO
coo01iecTBa.
3AJAHUE: 1. Vicnonb3ys JaHHBIE TaOJHWIbI, TIOCTPOUTH COBMEIICHHBIN Tpaduk

U3MEHEHUS OCHOBHBIX IIOKa3aTelied OMOJOTHYECKOTO KPYroBOpPOTAa BEHIECTB IS
pa3IMYHBIX 30HATBHBIX THIIOB PACTHTEIILHOTO COOOIIECTBA.

Ilpumeyanue. Ilpu mocTpoeruu rpaduka odee KOJIMIECTBO OMOMACCH H300pa3UTh B
BHJIC CTOJIOMKOBOW JuarpaMMbl; B TpeAeliaX KaXJIOro CTOJOMKa T0Ka3aTh
COOTHOIIIEHUE HaA3eMHOW (HE 3aKpalieHHas 4YacTh CTOJNOWKA) W TOJ3EMHOUI
(3akpalmieHHas 4acTh CTOJIOMKA) YacTe pacTCHUI.

OcHOBHbBIE MOKA3aTeN OMOJIOrHYeCKOii MPOAYKTHBHOCTH 30HAJIBHBIX
THIIOB PACTHTEJILHOCTH

Twumer Oouee Buomacca, | buomacca, IIpu- Oman, 3amacel
PaCTUTEIBHOCTH U KOJUYCCTBO |HaA3eMHasl | IOA3eMHast | pOCT, T/Ta rymyca B
COOTBETCTBYIOILIHE UM ouomaccel, | yacTth, % | uacte, % T/ra caoe 0-100
IMOYBEI T/Ta cm,m/2a

1 |ApkTHYECKHE TYHAPHl — 5 30 70 1,0 1,0 73
apkmuuecKue noyeul

2 |KycTapHHUYKOBBIE TYHAPHI - 28 17 83 2,5 2,4 84
MyHOpO8ble NOUBDL

3 |EnpHUKH CeBepHOU Talru - 100 78 22 45 3.5 99
n0030aUCHbIE NOYEHL

4 |EnbHUKHA I0)KHOU TaWru — 330 78 22 8,5 3,5 99
0epHOB0-N0030IUCTIbLE

5 |dyOpaBsl - cepbie nechble, 400 76 24 9,0 6,5 215
b6ypbie leCHble NoYEbl

6 |Crenu nyroBbie— 25 32 68 13,7 13,7 500
YepHo3embl

7 |Crenu CyxXue - Kaumanosvie 10 15 85 4.2 42 160

8 |IlycThiHM MOJIYyKyCTap- 4,3 13 87 1,2 1,2 40
HHUYKOBBIC - Cepo3embl,

9 |Cybrponuyeckue 410 80 20 245 21,0 282
JIMCTBEHHEBIE JIEca -
KDPAEHO3eMbl, HCeLOMO3eMbl

10|ITycThIHM TPOMHYCCKHUE - 15 - - 1,0 - -
bOypule nouswbl

11|CaBaHHBHI - KpacHo- 66 94 6 12,0 11,5 253
bypvle U KOPpUUHEBO-
KPACHble NOYBbl

12|Bnaxnsie 3kBaTopuanbHbie | Boxee 500 82 18 325 25,0 -
jeca - KpacHole
Gepparumnuvle nouevl

IIpupocT nmokasars JIMHUEHR 3€JI€HOTO LBETA, 3al1achl TyMYyca - JIMHUEH YEPHOro LIBeTa
Pexomenayembie macmradbsl: BUOMACCA: Bl cMm - 20 T/ra,
I[MPUPOCT: B 1 cMm - 2 1/ra, BAITACBI TYMVYCA: Bl cMm - 40 1/ra.
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34AJIAHUE: 2. TlpoaHanu3upoBaTh rpaduk, IpOCIEAUB B3aUMOCBS3H MEXY OTIEIbHBIMU
MoKa3aTeasIMU  OMOJIOTMYECKOTO KpPYroBOpOTa BEIIECTB W NHUCHbMEHHO OTBETUTh Ha
CJIEAYIOLIUE BOIIPOCHL:

* KakoBbI 3aKOHOMEPHOCTH B pacipeiesIeHuy 001ero KoJn4ecTBa OMoMacchl Bpa3HbIX
npUpOIHBIX 30HaX? OOBACHUTE TPUUHHY.

* KakoBbl 0COOCHHOCTH COOTHOIIICHHS HAJI3EMHOHN U MTOJ3EMHOM YacTel pacTeHHUM JJIs
Pa3HBIX TUTIOBPACTUTEIHLHOCTH U KaKOE 3HAUCHUE 3TO MOXKET UMETh JJIsl TOYBOBEICHMUS ?

* B ueM oTninume pacnpeneneHus exXeroHoN MpoayKTUBHOCTH (MIPUPOCTA) U 00IIIETro
KOJIM4ecTBa OMomacchl?

* Kakue nanamadThl XapakKTepU3yIOTCs HAUOOJIBIIMMU 3HAYEHHSIMH omnana? CpaBHUTE
B KOJJMYECTBEHHOM M Ka4E€CTBEHHOM OTHOIIEHUU OTAJl B JIECHBIX U TPABSIHHUCTHIX
coo0IIecTBax.

* Kakue u3 ocoGeHHOCTEH OMOIOrMUECKOTO KPYrOBOPOTa BEIIECTB OOBACHSIOT
reorpaduyeckre 3aKOHOMEPHOCTH B paclpe/iesieHuy ryMyca B pa3InyHbIX 30HaX?

* Kakue mpupoabie GakTophl, KpOME YKa3aHHBIX BBIIIE, OMPEACISIIOT MPOIECCHI
o0pa3oBaHus U HAKOIUICHHsI TyMyca B MOYBeE?
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