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BBE/JIEHHUE

[TouBoBeneHne — Hayka 00 oOpa3oBaHUHU, CTPOSHHUM, COCTaBE M CBOMCTBAX
MOYB, 3aKOHOMEPHOCTSX WX TeOorpauuecKOor0 paclpoOCTPAHCHUS, O IyTAX
PaLlMOHAJIBHOTO HCHOJIb30BAaHUSI W TOBBIIICHUS IUIOJAOPOAUS IIOYB C LENBIO
MOJY4YCHUS BBICOKUX YPOXKAEB CEJIbCKOXO3SIMCTBEHHBIX KYJbTYp W OXPaHbI
3eMEJIbHBIX pecypcoB. K coxaneHnio, B COBPEMEHHOW WIKOJIE HE YJEISIETCA
JIOJKHOTO BHUMAHUS M3YYECHUIO MOYB M MOYBEHHOI'O MOKPOBA CTPaHbI, pErHOHA.
JlanHas pabGoTa HampaBjieHa Ha BOCIIOJIHEHHE OSTOrO HEIOCTaTka U B ATOM
3aKJIIOYAeTCs €€ mpakThueckas 3HauuMocTe. B BKP npeanpunsTta momeiTka
0000ITIUTh MPEACTABICHUS 00 OCOOCHHOCTSX HM3YYCHHUS IMOYB CO IIKOJIbHUKAMH,
pa3paboTaTh METOAUYECKHE PEKOMEHAAIMU U 3TO OINPENesseT €€ HOBU3HY Kak
CTYJCHYECKOT'0 UCCIIEIOBAHUS.

[TouBa — Hapy»XHbIE TOPU3OHTHI TOPHBIX MOPOJ, €CTECTBEHHO M3MEHCHHBIC
COBMECTHBIM JEHCTBMEM BOJIbI, BO3[yXa W pPa3IWYHOrO pPOJa OPTaHU3MOB.
YHHKaTbHBIM CBOMCTBOM JIFO0O0H TTOYBBI BBICTYIIACT €€ TUIOI0POIUE.

[lmomopoane — 3TO KOMIUIEKC CBOWCTB MOYBBI, MPOTEKAKOIIUX B HEU
MPOIIECCOB, 00ECTICUMBAIOIINX CHAOKEHUE PACTEHUI 3eMHBIMU (DAKTOpPAMU JKU3HU:
MUTATECIbHBIMU BEIIECTBAMHM, BOJOWM W YAaCTUYHO BO3IYXOM U TEIUIOM B
ONPEACICHHBIX  JKOJOTHMYECKMX  ycioBusix. Ilmogmopoamwe — ompenensercs
YPOKaMHOCTHIO KOHKPETHBIX PACTECHUN M 3aBUCHUT OT MX CIIOCOOHOCTH yCBaWBaTh
Y3 TIOYBBI AJIEMEHTHI MUTAHUS, BOY U T.I.

[enb: 0000IMMUTL COBPEMEHHBIE MPAKTUYECKUE MPEACTABICHUSI O METOAUKE
Y METOJaX MOJIEBOTO U3YYEHHS ITOYB CO MIKOJIbHUKAMH

3amaun:

- [IpoBectn 6ubIMOTrpadyecKre UCCICIOBAHUS 10 MPoOIeMe U3yUeHNUs
II0YB B MOJIEBBIX YCJIOBUAX
- OxapakTepu3oBaTh 0COOCHHOCTH 3aJI0’KEHUS Pa3pe30B, MPUKOTIOK.

- CocTaBuThH MCTOJUYCCKHC PCKOMCHIAIINH 110 U3YyYCHUIO CBOMCTB MOYB.



- Ilpennoxutb MeTOAbI Uil M3YyYEHUS] MOYB M HMX CBOMCTB CO
IIKOJIbHUKAMU.

- Pa3paboTtarh 1maH MpoBeACHUS MOYBEHHOM AKCKYPCHUHU CO MIKOJbHUKAMU
10 SKOJIOTUYECKOM TPOTIE.

OOBEKTOM UCCIIEIOBAaHUS B padOTe BHICTYNAET MOYBA KaK MPUPOIHOE TEJIO U
OKCKYPCUOHHBIM OOBEKT, a MPEeIMETOM — €€ pa3HOoOOpa3Hbie CBOICTBA U
O0COOCHHOCTH MX U3YYCHHS B TIOJIEBBIX YCIOBHUSIX CO IITKOJIBHUKAMHU.

[Ipu wanucanuum BKP Obum ucnonb30BaHbl cieAyrolide OOIIEHAyYHbIC
METOAbl: 0000mIeHNs (AKTUYECKUX JIaHHBIX O CBOMCTBaxX pa3jIMYHBIX I[10YB,
aHanau3a U 0000IICHUST JIMTEPATYPHBIX TAaHHBIX U UHTEPHET - PECYPCOB.

Nudopmarnmonnoit  6azoit  npu  moaroroBke  BKP  mocmyxunu:
MHOTOYMCJICHHBIE YYCOHUKH, Yy4EOHBIE MOCOOUN, METOAMYECKUE PEKOMEHIAIUN
JUISL CTYJIEHTOB IO M3YYEHHIO TMOYB, KapTOrpapuuecKkue MaTepHaybl, U Pecypchl
WHTEPHET.

JlanHast paboTa UMEET CIEAYIOUIYIO CTPYKTYpPY: BBEJIEHUE, TEOPETUUECKYIO
rJIaBy, JBE METOJMYECKUE TJIaBy, MPAKTHUYECKYIO TIJIaBy, 3aKJIIOUEHUE, CIUCOK
JUTEPaTypbl U MIPUIIOKECHHUS.

Marepuanst BKP Obutn  anpoOupoBanbsl Ha MexayHapogHOW Hay4dHO-
MPaKTUYECKON KOH(EpeHInr, KoTopas mpoxomwina Ha ['bBO VYpITly 17 — 18
HOsi0ps 2016 1. B cOopHuke «COBpEeMEHHbIE HCCIAEAOBAHUS NPUPOAHBIX U
COIMAJIbHO-DPKOHOMHYECKUX CUCTeM. VHHOBallMOHHBIE MPOIECCHI U MPOOJIEMBI
pa3BUTHUSI €CTECTBEHHOHAYYHOTO O0Opa3oBaHMs» OMyOJUKOBaHBI. Marepualsl,
MOCBSIIIICHHBIC MPAKTUYECKOMY HCIOJb30BAHUIO COOpaHHBIX OOpa3IOB IMOYB Ha

na60paTopHI>1x " NPAKTUYCCKUX 3aHATHUAX CO CTYACHTAMH HAIICTO (baKYHBTeTa.



I'maBa 1. [louBa u e€ cBoCcTBa

1.1 CoBpemeHHOE MTPEACTABICHHE O ITOYBE

[louBa Kkak mMPUPOJHOE TEJIO BCETJa HMHTEPECOBAaJa MHOTOYHMCIIEHHBIX
HCCIIEIOBATENICH, a caMa HayKa O NOYBE M €€ CBOMCTBax SIBISIETCA OJHOW U3
bynmamenTanbHbix Hayk 20-21 Beka. B pasnooOpasmeix pabortax [1,3,6]
WCCIIeIoBaTeNIe MOXHO BCTPETUThH Pa3IMYHBIC TPAKTOBKU MOHATHS «IO4YBa». B
caMOM OOIlleM MPEJCTAaBICHUH TMOYBa — 3TO OOPa30BaHHBIM MPUPOIHBIMH U
re0JIOTUYECKUMU MTPOIIECCaMU MMOBEPXHOCTHBIN CJIONM 3€MHOM KOpPBI, 00J1agaroniui
IUIOAOPOIUEM, T. €. IPUTOIHBIA JUISI TPOU3PACTAHUS PA3TUYHBIX (HOPM PaCTCHUH.
HIMeHHO Takoe ompeJieJIeHue pacCMaTpUBAETCS U B IIKOJBHBIX T€OrpapUuecKux 1
OMOJIOTMYECKUX KypCax.

Amnanus psaaa nyonaukaimii [6,8,9] mo cBoiicTBaM M reHe3uCy MOYB MoKasall,
YTO MUMEHHO 3TOT OTHOCUTEIHHO TOHKHN BEPXHHU CJIOW 3€MHON KOpBI YEJIOBEK
WCIIOJIB3YET JUIsl BBIPANIUBAHUS CEIBCKOXO3SHCTBEHHBIX KYJIBTYP, WMEOIIHX
XO3SIMCTBEHHOE HAa3HAueHWEe. Takou MPAaKTHUYECKUH MOAXOI K IOYBE ONPEHCIIUII
cnenuuKy B3TJISIIOB arPOHOMOB M JIPYTUX PaOOTHUKOB CEIIbCKOXO3SMCTBEHHOTO
KOMITJIEKCA.  OTH CHEIUAIMCTBI JJII TOTO, YTOOBI COXPAaHUTh W TIOBBICHUTH
TJI0JIOPOME ITOTO TOHKOTO CJIOSI KOPBI MpeaiaraloT KOMIUIEKCHl Mep M padoT 1o
BHECEHUIO Pa3HOTO poja YIOOPEHH 1 MPOBEACHUIO KOMIUIEKCA arpOTEXHIUUECKUX
pabot u coopyxkeHuil. O4EBUAHO, YTO HEOOXOIUMO MPHUMEHSTH pallMOHAIbHBIC
MpUEeMbl U CpeICTBa Uil OOpaOOTKM TOYBBI, C Y4E€TOM €€ (PU3NUYEeCKUuX u
TEXHOJIOTHYECKNX CBOKMCTB, a TaKXe IMOYBEHHO-KJIUMATHICCKUX YCIIOBHM.
Paznmuunbie cBOWCTBAa MOYBHI MMEIOT HEOAMHAKOBYIO MPAKTUYECKYIO 3HAYUMOCTh
JUISI COBPEMCHHOTO UYEJOBEKAa, a CaMHU II0YBHI BBIMOJHSIIOT IEJbIH  Ps
sxosoruueckux ¢Gyakmmid [20,21].  Cpeau s3Kog0oruueckux (YHKIHA OYBBI
HauOOJIBIIYIO LIEHHOCTh UMEET €€ pOoJib Kak Cpellbl OOMTaHUS U CHOCOOHOCTH €€
U30UpaTeabHO MOTJIONMATh, MPOMYCKAaTh U aKKYMYJIMPOBATh Pa3jMYHbIC BEIIECTBA

u coeauHeHus. Haubosnpiiee 3HadeHue JyIsl CTENEHU MPOSBICHUS 3TUX (DYHKITUI



UMEIOT (PU3MUYECKUE CBOMCTBA MOYBBI, T.K. OHU OTPaXalOT COCTOSIHUE €€ TBEepAOou
¢da3pl, oOmpeAensoT BO3MOXKHOCTh €€ JJIA pa3MEIIeHUs] HHXKEHEPHO -
CTPOUTEIBHBIX OOBEKTOB. JJi BENEHUS CEIBCKOIO XO3SHUCTBAa W BBIPAIIMBAHUS
CEJIbCKOXO3SIICTBEHHBIX PACTEHUH Ba)KHO MMETh MPEJCTABICHUE O XUMHUYECKOM
COCTaBE M CBOMCTBAX MOYBHI B I[EJIOM. [[J1s1 TOTO, YTOOBI MPaBHIIBHO 00pabaThIBATh
U UCTOJIb30BaTh MOYBY JUIsl BhIPAIIMBAHUS CEIBCKOXO35UCTBEHHBIX (Haliee - C.-X.)
KyJIbTyp, a Takxke 3((EeKTHUBHO HCIIONB30BATh C.-X. TEXHUKY C COOIIOJCHHUEM
MPUPOJAOOXPAHHBIX TPEOOBAHUH, ClIeyeT 3HATh, YTO MPEACTABIAECT COOOM MOYBA,
KAaK TaKoBas, €€ CBOWCTBA M XapaKTEPUCTHUKH, BIWSAIOLIME HA IIONOPOAME, T. €.
MTOBBIIEHNE YPOKAUHOCTH.

Enie ogHa Touka 3peHHs Ha MOYBY IPEIOIAracT aklleHT Ha €€ CIIOKEHUE
KaKk MpupoAHoro Teno. JIobas moyBa COCTOMT U3 TBEPAOH, KUIKOU U
razoo0pa3Hoi (a3, KOTOpbIE B IOYBEHHOM «TeJe» MepeMelIaHbl MEXIy co00il u
UX COOTHOILIECHUE BIIMSET HA MHOTHE CBOKCTBA MOYBbl. OT COOTHOLIECHHS B MOYBE
ra3o000pa3HON M >KMJIKOW COCTABIISIFOUIMX 3aBHCSIT €€ TEXHOJIOTMYECKHE CBOMCTBA
(cyxasi, BlIakHasi, ppIXJjasi, MJIOTHAs U T. J.), T. €. BO3MOXXHOCTh 00OpaboTku. B
YKU3HH TIOYUBBI 3TU (Pa3bl (COCTOSHUA) UTPAIOT HEOAUHAKOBYIO POJib. BOJIBIIMHCTBO
(bU3UKO-XMMUYECKUX CBOWMCTB M PEKUMOB CBS3aHO C TBEPOH (ha30ii MOYBHI U €€
CHOCOOHOCTBIO K PEAKIIMSIM OOMEHHOIO 3aMELICHHUS.

[loyBa Tak e BBINOJIHAECT M AKKYMYJATHUBHYIO (PYHKIIMIO, aKTUBHO
HAKalIuBaeT MHWHEpPAJIbHBIE  BEIIECTBA, HEOOXOJIMMBIE  PACTCHHSIM IS
HOPMAJIbHOTO pOCTa M Pa3BUTHsI. JTU MUTATEIbHbIE CBOMCTBA MOYBbI BO MHOTOM
3aBUCAT OT MHUHEPAJIOTMYECKOr0 COCTaBa €€ TBEPAOW COCTABIAIOLICH, T. €. OT
MEPBUYHBIX TOPHBIX MOPOJI, U3 KOTOPHIX 0Opa3oBaHa MOYBa B JAHHOW MECTHOCTH,
a TakXe OT KOJUYECTBa B HEH Pa3JI0KUBILIEHCS OPTaHUKH - OCTAHKOB U OCTaTKOB
MPOU3PACTABIIMX paHEe PACTCHUN W MOTHOMUX >KUBOTHBIX. O0a 3TH (hakTopa
HaIpsAMYIO CBSI3aHbI C MPUPOAHO-KIMMATUYECKUMHU YCIIOBUSIMU B pernoHe. Ha atu
UCKIIIOUUTENFHO BaKHbIE OCOOCHHOCTM TIOYBBI oOOpaljaJii BHUMaHUE BCE

MIOYBOBE/IBI TIPOIIIOTO B cOBpeMeHHOCTH [3,8,16].
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HNHoe onpenenenne nouse Kak KOMIIOHEHTY cpenbl gan B. P. Bunssamc. Ero
B3JI51/1 HA TIOYBY HAIIEN OTPaKEHHE BO MHOTUX yUEOHBIX MOCOOMSIX U y4eOHHKAX,
npeHa3HAYCHHBIX JJIS CTYJICHTOB CEIIbCKOXO03sHCTBeHHBIX By30B [10,27] B Hux
IIOAYEPKUBACTCS, YTO IOYBOM HA3BIBACTCA PBIXJBIM CIOM 3€MHOM KOPBI,
CIIOCOOHBIN MPOU3BOAUTH ypoxai pacTeHuid. CyllleCTBEHHBIM CBOWCTBOM IOYBBI
ABJIIETCSl €€ IUIOJOPOJAME, KOTOPOE OTJIMYAeT IMOYBY OT OECIUIOJHOW TOpHOMU
noponael. Ilog momopoawemM  cerogHsi TMOHUMAIOT  CHOCOOHOCTh — TTOYBBI
yJIOBJIETBOPSATH MOTPEOHOCTH PacTeHUI B 3JieMeHTaxX nmutanus u Boae[9,12,16,17].
B oTnnune oT KocMu4ecKux (paKTOpOB (CBETA M TEILIA), MOJTYyYaeMbIX OT COJIHIIA,
BOJAa U MUTATEJIbHBIE BEIIECTBA — 3TO 3€MHBIE (DAKTOPBI, HA KOTOPBIE MOKHO
BO3/ICIICTBOBATh C LEIbI0 OOECHEUEHUs UMM KyJIbTYPHBIX PACTEHUH B TEUECHUE
BCEr0 BEreTAIMOHHOIO MepuoAa. JTUM U ONpEAeNsieTcs 3HAYeHHE IOYBbI Kak
OCHOBHOI'O CPEACTBA CEJIBCKOXO3SIMICTBEHHOTO IPOU3BOJCTBA. YTPABICHHE €€
CBOMCTBAMH M XapaKTEPUCTHKAMHU IUIOAOPOAHS OCYILIECTBISAETCS YEIOBEKOM C
MOMOIIbI0 MEXAaHMYECKHX O0OpadOTOK €€ BEPXHEro CJ0s, BHECEHHs Pa3IMYHBIX
yIOOpEeHUN M UCHOJb30BAHUS LIEJOT0 Psiia 3alIUTHBIX CHUCTEM U COOPYKCHHH.
HauOonplyto  poibp  UIPalOT  NPOTUBOAPO3HOHHBIE M OPOCHUTENIBHO-
OOBO/IHUTEJIbHBIE CUCTEMBI.

Ha teppuropun moboro paiiona (o61actu) Bceraa MpeAcTaBiIeHO OOJbIIOe
pazHooOpa3ue TOouYB, YTO CBS3aHO C YCJIOBHSIMH mo4yBooOpazoBanus. Ha
Tepputopur  CBEpJUIOBCKOW 00JacTH HAXOAWUTCA CBBILIE JBYX JIECATKOB
paznmuunHbix 1oYB (Puc.1) m Bce oHUM 00Jagar0T IUIOJOPOJMEM U Pa3HBIMU

CBOWCTBaMH.
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W3 mpencraBineHHBIX Ha KapTe HauOoliee IUIOAOPOIHBIMU OYIyT JYTOBO-
YEpPHO3EMHbBIE, YEPHO3EMbI BBILIEIOYEHHBIE U OINOJ30JIEHHBIE, CEpbIE JIECHBIE, a
HaMMEHee IUIOJIOPOAHBIMU — TOJ30JIbI U OOJIOTHBIE TMOYBBL.  AJLTIOBHAIbHBIC
MOYBBl NPEJICTABIAIOT MPAKTHUYECKYIO LEHHOCTh KaK CEJIbCKOXO03HCTBEHHbBIE
YTOJIbsl, T/I€ BO3MOKEH BBINIAC CKOTA U CEHOKOLIEHHE. MIMEHHO 3TH MOYBBI MOKHO
OyJeT peKOMEH1I0BaTh KaK 00bEKT U3yUYEHHUsI IIKOJIbHUKAMH U CTYACHTaMHU.

1.2 CpolicTBa MOYBbI

Kak yxe oTrmeuanoch paHee HanOoJjiee BaXKHBIM M U3BECTHBIM CBOMCTBOM
ABJIAETCS IUIOJOpOAME NOuBbl. PacTeHwe mnpu CBOEM pPa3BUTHUM HYXIAETCS B
NUTATENbHBIX BEIIECTBAX, B BOJE, BO3yXe U Teie. Ta mousa, KOTopas cnocoOHa
YIOBIETBOPUTH 3TH 3aIpPOChl KYJIBTYPHOTO pacTeHHsi, U OyAeT IUIOJOPOJIHON
noyBoii. B coBpemenHoii ymureparype [10,11,12] yaensercst Goibiioe BHUMaHHE
TEOPETUYECKUM  BONpPOCAM  cOxXpaHeHus mmaoaopoaus. Ilpakthuecku Bce
BBIIICYKA3aHHbIE aBTOPHl MOJYEPKHBAIOT, YTO IUIOAOPOAUE — OTO TJIABHOE,
OCHOBHOE CBOMCTBO MO4YBBL. Ero paccMaTrpuBarOT Kak IUIOJOPOAHE PEaNbHOE, U
IUIOAOPOUE MOTEHIUAIBHOE, TTOCIEIHEE MOXKET ObITh MOJYyYEHO MTyTEM BHECEHUS
COOTBETCTBYIOILIUX MPUPOJHBIM YCIOBUSIM M MOTPEOHOCTSIM paCTeHUU 03
OpraHUYEeCKUX M MHUHEPANbHBIX yAoOpeHuil. PeanbHOe Mmiomopoaue B CBOIO
ouepellb 3aBUCUT OT LEJIOTr0 psifa JIPYrUX CBOMCTB U XapaKTEPUCTUK IOYBHI,
KOTOPBIC MbI OIUIIIEM HIXKE.

Eme oaHuM He MeHee BaXHbIM, Ye€M IUIOAOPOAMUE,  SIBIISIETCS
NOTJIOTUTEJIbHASI CIIOCOOHOCTh MOYBBI. DJIEMEHTH MUHEPAJILHOTO MUTAHUS J1H000€
pacTteHue OepéT CBOMMHU KOPHSMH W3 TOYBEHHBIX pacTBOpoB. Ho u4ToOBI OHO
MOTJIO 3a0upaTh HEOOXOIUMBIE €My BEIIECTBA, PACTBOPHI IOJKHBI OBITH CIIA0BI, TO
€CTh Ha OOJIbIIOE KOJUYECTBO BOJbI JOJKHO OBITH PACTBOPEHO BECbMa Malloe
KOJIMYECTBO coJiei (He Oonbliie 2—3 TpaMMOB MHUTATEIbHBIX cojied Ha | juTp
BoJbl). [IpaBnma, cosieii MOXKET OKa3aThCs, CIMIIKOM MaJlo, U TOT/la PacTEHUE

roaoaact, HO OHO THOHET U B TOM CJIydyac, Koria BO)IHBIﬁ pacTBOp HM3JIMIIHC



Kpenok. M3 Takoro KOHUEHTPUPOBAHHOI'O BOJHOIO PACTBOpPA KOPHU PACTEHUI HE B
COCTOSIHMH BIIUTHIBATh COJIEH, U pacTeHUE TMOHET, KaK OHO MOTUOJIO0 ObI OT TON0AA.

Ho Benb MbI 3HaeM, 4TO KOJMYECTBO BOJbI B MOYBE MOCTOSSHHO MEHSETCS.
[Tocne nmoxneit e€ Oosblle, B 3aCyXy — MEHbIIE. 3HAYUT JOJKHA MEHATHCS U
KOHIIEHTpaIisi TOYBEHHOI'O PACTBOpPA, a BMECTE C TEM [IOJDKHO «CTPaaaThb»
pactenne. Oka3pIBaeTCs, HA MOMOIIb PACTEHUIO MPUXOIAT CBOMCTBA NMUTAONICH
€ro TMOYBBI, ¥ TTIABHBIM 00pa30M €€ MIMHUCTBIX YaCTHUI] U TIEPETHOSI.

['nMuHMUCTBIE 4YacTUIBI M TEPErHOM TOYBBI B HEKOTOPBIX IMpejesiax
pEryIupyIOT KOHILIEHTpauuio pacteopa. Korna oHa Bo3pacraer, mouBa MOTJIOMIAET
U3 HEro 4acTb pacTBOPEHHBIX BewiecTB. Haobopor, mocie poxae wuin
MCKYCCTBEHHOTO TIOJIMBA IIOYBBI, KOIJda B HEW 3HAYUTEIBbHO YBEIWYUBAECTCS
KOJIMYECTBO BOJIbI, YACTh BEILIECTB, COJIEH, HAXOAAIIMUXCS B TBEPAON YACTH MOUBHI,
CHOBA IEPEXOAUT B pacTBOp. OYEBUIHO, YTO B ONTUMHU3ALNN MHILIEBOIO peXUMa
MOYBBI JIOJDKHBI CHITPATh OOJIBIIYIO pPOJIh BHOCUMBIE MUHEpaJIbHBIC YAOOpPEHUS, B
MIEPBYIO OUepeb a30THbBIE, (DocHOopHbIE U KATUMHBIE.

Bo MHormx ciydasx MOIJIOIIAIOTCS KaK pa3 T€ BEIIECTBA, KAKUE HYKHbI
pacTeHUIo, KakK, Hampumep, Kaiui, Kaabuuid, GocopHas KUCIOTA, COCTUHEHUS
KJIbIUSI U HEKOTOpble Apyrue. OIHAKO Hapsay C HUMHU [OYBA MOTJIOMIAET U
HAaTpHUM, KOTOPBIM PE3KO yXyAumaer Bce €€ cBoucTBa. Harpuii comepxurcs B
MOBApEHHOW (MUILEBOI) COJIU, B TJIAyOEpPOBOM COJIM, KOTOPYIO HCIOIB3YIOT KaK
ClIabUTeNIbHOE, U B HEKOTOPBIX JApYrux cojsx. [louBel Oorarblie coelMHEHUSMU
JIETKO PACTBOPUMBIX COJIEd BBIACISAIOT B TPYIIY 3acCOJICHHBIX W HauOoiee
pacnpoCTpaHEHHBIMU B MpUpPOJE OYyAYyT COJOHIBI M COJOHYakh. MIMEHHO 3Tu
MOYBbI W CTAPAIOTCA WCKIIOUUTh U3 TNPAKTUKU  CEJIbCKOXO35HCTBEHHOTO
UCITIOJIb30BAHUSI.

CriocoGHOCTH MOYBHI, TBEPON €€ YacTH, MOIJIOMIATh U3 BOJHOTO pacTBOpa U
CBSI3bIBATh (C T€M, YTOOBI MOTOM OISATH OTAATh) HEKOTOPHIE BEIECTBA M COJHU
Ha3bIBAETCSI TMOTJIOTUTENIbHOM CIOCOOHOCTBIO TMOYBBI. B  y4eOHbIX mMocoOusx

pas3HbIX Jet uzganus [12,16,21] sToMy CBOHCTBY y/eINsieTCs TI1aBHASI POJIb.
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[ToguepkHeM, YTO MOIIOTUTENbHAS CIOCOOHOCTh MOYBbI 3aBUCHUT IJIaBHBIM
o0pa3oM OT COJEp)KaHHA B TOYBE METbYAWIINX KOJUIOMJAIBHBIX YacTHI] —
MUHEPAJIBHBIX,  OPraHMYECKMX U  COBOKYIIHOCTH  T€X W  JIPyrux
(opraHoMHUHEpaIBHBIX YacTHIl). BakHONH OCOOCHHOCTHIO JIFOOOTO IMOYBEHHOTO
KoJuiouga OyJeT ero 3Hak 3apsjia, T.€. OHM OBbIBAIOT KaK IMOJOKUTEIbHO, TaK U
OTPULIATEIBHO 3aPSKEHHBIMH. JTa OCOOEHHOCTh KOJUIOHWJOB ONpENEseT HUX
CIOCOOHOCTH MPUTATUBATHCS JIPYT K APYTy U 00pa3oBbIBaTh arperatsl. Kommou sl
COCTOSIT U3 SIpa U HECKOJBKHUX CJIOEB MOHOB. VIMEHHO MOTJIONIEHHBIE MOHBI U
ONPEIEIAIOT XUMUYECKUI COCTaB MIOYBEHHOW MAcCCHI.

OTa 4YacTb TMOYBBI, NPEACTABICHHAS Pa3HOOOPa3HBIMU KOJUIOMJAMH,
Ha3bIBACTCS IOTJIOIIAIOIIEN €€ 4YacThlo, WIM IOTJIOIIAIINM KOMIUIEKCOM.
BenmnunHa 53TOro KOMILIEKCA 3aBUCUT OT TI'pPaHYJIOMETPUYECKOTO COCTaBa M
I'YMYCUPOBaHHOCTH. boJibIasi 4acTh MMOYBEHHBIX KOJUIOWJOB — OPTaHUYECKUE U UX
KOJIMYECTBO B MAaxXOTHBIX MOYBAX 3aBUCHUT OT KOJIMYECTBA M KAYECTBA BHOCHMBIX
OpraHUYeCcKuX yA0OpeHUi.

ITouBa MOXeT moryiowmiaTe Jake HEKOTOpBIE Ta3bl, HAIpUMEpP, aAMMUAK,
KOTOPBIM TaK CHJIbHO MaXHET B KOHIOWIHAX. [IoriomeénHbiii mouBoi aMMHaKk mpu
yyacTuu OakTepuil mepeBoauTcss B cenuTpy. llouBa kak mnpuUpoOIHOE TENO HE
TOJIBKO TOTJIOIIAET ra3bl, HO U BBIJIEISET UX B OKPYXKAIOIIYIO Cpeqy, obecrneunBas
CBOEOOpa3HbIil ra3000MeH Mexay arMoc(hepoil W MOYBEHHBIM MOKPOBOM. ITO
siBJICHHE B iuTepatype [3,21] monyunsio Ha3BaHHUE «JIbIXaHHsD TOYBHI.

Peakuusi cpenibl MOYBBI — €I1I€ OJJHO OYE€Hb BAXKHOE XUMHUYECKOE CBOMCTBO
IIOYBBI, C KOTOPBIM CBSI3aH POCT U NPOAYKTUBHOCTb pacTeHnil. ABtopsl [20.21,24
¥ JIp.] OTMEUAroT, 4TO €CIM B MOYBE MHOTO OPraHUYECKUX KHUCIIOT (Harmpumep,
KHCIIOTO TyMyca) WM IIeJioue (Hampumep COJIbl), TO KYJIbTYpHOE PpacTeHHE
ruOHeT. BONbIIMHCTBO KYJIbTYPHBIX PACTEHUH JTIOOUT, YTOOBI TIOYBEHHBIN PACcTBOP
He ObUT HU KUCJIBIM, HU LIEJIOYHBIM; OH JOJKEH OBITh CPETHUM, HEUTPATbHBIM.

OxkasbIBaeTcsl, 4TO peaKklys MOYBbl B CUIIbHEHIIIEH CTENEHH 3aBUCUT OT TOTO,

KaKHe BEIlleCTBA MOMIOIIEeHbI TouBOK0. Eciin mouBa (TBEpAast €€ 4acTh) MOTI0THIIA
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ATIOMUHUN WM BOJOPOJ, OHAa OyneT KHCIIOW; TouBa, 3a0paBimas W3 pacTBOpa
HaTpWii, OyJeT IIeJOYHON, a TMOoYBa, HACHIIICHHAS KalbI[UeM, OYIET HMETh
HEUTPAJIbHYIO peakurio. Bogopoa coaepKUTcs B BOJIE U B PA3IUYHBIX KUCIOTAX.
Kpome TOro, BOooposi B MOUBEHHBIN PacTBOP BBIACISAIOT, MO-BUIUMOMY, KOPHU
KUBBIX pacTeHud. Kanpuuii coAepKUTCS B U3BECTH, B TUIICE U B JIPYTUX COJISIX,
AJTIOMHHUS. MHOTO B TJIMHE M APYTMX MHUHEpPAIAX. YUHUTHIBAas BbILIEC HA3BAaHHYIO
OCOOCHHOCTh  KaJbIUs, MPAKTHUKUA-TIOYBOBEABl MPEIJIaralOT  PEryJIHpPOBaThH
pPEaKUUI0 Cpeabl MOYBbI IIyTEM €€ M3BECTKOBAHUS, T. € BHECEHHS OIPEIECIECHHBIX
7103 MOJIOTOT'O U3BECTHSIKA, MEPTeIsl WM JIOJIOMUTA.

B mpupone pasHble MOYBHI MMEIOT U Pa3HYIO PEAKIUIO0 CBOEH Cpeibl:
Harpumep, O0JTOTHBIE U MOA30JIMCTHIE MOYBBI, a TAKXKE KPACHO3EMBI OTIMYAIOTCS
MOBBIIEHHOM KHUCJIOTHOCTBIO, COJIOHIBI — IIETOYHOCTBIO, & YEPHO3EMBI —
HEUTPAJIbHOM peaKLUe.

Bonbinyto posib B KM3HU MOYBBI KakK Cpellbl OOUTaHUS M TPUPOIHOTO Tela
UTPAIOT CTPYKTypa (arperaTtHblii COCTaB) U €€ BOJONPOYHOCTh. HeoaHokpaTHO o
3HAUYEHUU CTPYKTYPHl TOYBHI TOBOPWJIM B CBOMX IMOCJHEIHUX IMTyOIHKAIIUIX
u3BeCTHbIe TouBOBeAbl [17,24,25]. OHm oTMeuanu, 4TO BCE CBOMCTBA ITOYBHI,
BAKHBIC I PA3BUTHUS CEIIbCKOXO3SMCTBEHHBIX PACTEHUM, MOJYyYArOT HAWITy4llee
BBIPDOKEHHE B CTPYKTYpHbIX TouBaX. CTPYKTypHasi IMOYBa COJEPKUT B cede
OJJHOBPEMEHHO BOJly W BO31yX. BoJa B Takoil mNoOYBE MOMENIACTCS BHYTPHU
KOMOYKOB M B KalWJUISIPaX MEXKy HUMH, a BO3yX — B KPYIHBIX MTyCTOTaX MEXKIY
KOMOYKaMH, M0 WX MOBEPXHOCTH W OTYACTH B CAMUX KOMOYKAX — B KPYIHBIX
KaHabIax U sueikax. O4eHb BaXKHO, UTO - ObI arperaThl MOYBLI HE pa3pyIiaanuch
BOJIOM BO BpeMsl JOXIS WIM HpU aKTUBHOM €€ OpOIICHHH. BoaonpoyHOCTh
CTPYKTYpPbl - Ba)XHO€ TEXHOJIOTHYECKOE CBOMCTBO OpOIIAEMBIX IOYB U OHO
3aBUCUT OT COJIEPKAHUS TyMyca U psija APYIrUX XUMHUUYECKUX CBOMCTB MOYBEHHOM
MAacCCBl.

Bo Bcex y4eOHBIX MOCOOMSAX MO IMOYBOBEACHUIO M 3emuienenuio [13,15]

IIOAYEPKUBAETCS, YTO CTPYKTYpPHAsI I0YBA UMEET U XOPOLIME TEIUIOBBIE CBOWCTBA.
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B Heli GmaronpusTHO pa3BUBAIOTCS TOJIE3HBIE IJI PACTEHU MHUKPOOPTAaHU3MBI.
MuHepanbHas 4acTb B TaKOW IIOYBE JIETYE BBIBETPUBAETCS M OCBOOOXKIAET
nuTaTelbHbIe BelllecTBAa. B Takoil mouBe Jydllle pa3jaratoTcsi pacTUTEIbHbIE U
KUBOTHBIE OCTaTKH, & BHYTPEHHSs, OOJie€ IUIOTHAs 4YacTh KOMOYKOB SIBJISIETCA
«1aboparopueit», TIJe HaKaIUIMBACTCSl BBICOKOKAYECTBEHHBIN, HEHUTpaJIbHbIH,
«CNaJKUiD eperuou (rymyc). B koHeuHOM UTOTE CTPYKTYpHas Mo4Ba Bceraa 1aét
OoJiee BBICOKMH ypoXald CEIbCKOXO3SUCTBEHHBIX pACTeHHl. ITO BaKHOE
arpOHOMHMYECKOE CBOMCTBO TIOYBBI MOKET IICJICHANIPABIEHHO HW3MEHEHO C
MOMOILBIO PAa3IUYHBIX MEXAHWYECKUX OpyIaui (IuTyr, OOpOHa, KyJbTUBATOPBHI U
T.1.). IlepuoanyHocTh U HaAOOp BUJIOB MEXaHUYECKOW 0OpaOOTKMU MOYBBI 3aBUCST
OT €€ CBOMCTB W TMOTpPeOHOCTEN BBIPAIIMBAEMbIX PACTEHUH, T.€. Pa3HBIX
IPUPOAHBIX 30HA OHU OyIyT HEOJTMHAKOBBIMH.
1.3 ®yHKIMHU TTOYBBI

Dkosornueckre QyHKIMHU MOYB B Orocdepe pazHooOpa3Hbl U 0a3uPyrOTCS
Ha CJIEAYIOIIMX OCHOBOIIOJIATAIOIIMX €€ KayecTBax. AHanu3 U o0oOIieHue psia
nyosmkanui [3,16,18] mo3BosisseT OTMETHTD PSIJT TIOJI0KECHHUH:

BO-TIEPBBIX, MOYBA CIYXHUT CpelAod OOMTaHUS U (PU3NYECKON OMOpOH s
OTPOMHOI0 YMCJIa OPraHU3MOB;

BO-BTOPBIX, MOYBA SBJSETCA HEOOXOIUMBIM, HE3aMEHUMBIM 3BEHOM U
PEryisTOPOM OMOr€OXMMHUYECKUX IHMKJIOB, MNPAKTUYECKH KpPYrOBOPOTHI BCEX
OMOT€HOB OCYIIECTBISIOTCS Yepe3 MOUBY.

B-tpetbux — mro0as mouyBa 3TO IIEHHEWIIMM NpPUPOIHBIN pecypc, 0e3
KOTOPOTr0 HEBO3MOYKHO CYLIECTBOBAHME YENIOBEKA Ha IJIaHETe 3eMJIsl U pelIeHue
npo6JieMbl MTPOJOBOJIBCTBUS U TOJNOJa B IEJIOM psifie CTpaH mMupa. B mocneanue
TOJIbI MOSBUJIOCH OOJIBIIIOE KOJUYECTBO padoT 1o 3Toit mpodieme [3,16,18,21], B
KOTOPBIX PaccMaTpUBAIOTCS IMPOLECCHl AErpajlaliik MOYB B Pa3HBIX PErMOHAX
MHpa U CHUXKEHUE YPOKAEB CEIbCKOXO3SMCTBEHHBIX KYJIbTYpP Ha 3aCOJICHHBIX,
NeryMU(PUIIMPOBAHHBIX M 00ECCTPYKTYpeHHbIX mouBax. [Ipobiema rosona

HaubOonee akryanbHa st crpaH LleHTpanbHOil Adpuku, e MOAABIAIONIEE
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OOJBIIMHCTBO MOYB UMEET HU3KOE IJIOJOPOINE U HEOIaronpuaTHbIE Ui BEACHUS
xo3siicTBa  (pusMKo-xumuueckue cBoiictBa. s CBepiuioBckod obnactu U
Cpennero Ypana naHHas mpoOjemMa TaK K€ akKTyallbHa, IOCKOJBKY MHOTHE
NaxOTHBbIE TOYBBI  IMOJABEPrarOTCs BOAHOM OSPO3UH, B HUX 3a(pUKCHPOBAHO
CHIDKEHHE 3aIlaca MUTATEIbHBIX BEIIECTB U YBETUUYCHHUE COJICPIKAHUS IIEJIOTO psiia
sarpsisauTenei [11].

B pabotax Bemymmux mouBoBenoB otMevaercs [3,16,18 u ap.], dro riraBHas
(GYHKITUS TIOYBHI - 3TO 00eCreYeHNe KU3HU Ha 3emiie. DTO OMPEAeIIseTCs TEM, UTO
UMEHHO B TMOYBE KOHIICHTPUPYIOTCS HEOOXOAUMBbIE OpraHM3MaM OHOTCHHBIE
AJIEMEHTHl B JIOCTYNHBIX UM (opMax XHMHUYECKUX coenuHeHuil. Kpome Toro,
nmouyBa o00JaJaeT CHOCOOHOCTHIO AKKyMYJIUPOBATh JUISl JKU3HEICSATEIHHOCTU
IPOAYIIEHTOB OHMOTEOIIEHO30B 3amac BOJABI, TakKe B JOCTyMHOW UM (opme,
paBHOMEpPHO oOOecrneuynuBaTh HX BOJOM B TEUEHUE BCEro NEPUOJA BETETAIUHU.
HakoHel, mouBa CIyKUT ONTUMAJIBHOW CpeoM JUIsi YKOPEHEHHUs Ha3eMHBIX
pacTeHuil, OOWTaHHWSI MHOTOYHCIECHHBIX OECIO3BOHOYHBIX M TO3BOHOYHBIX
YKUBOTHBIX, Pa3HOOOpPA3HBIX MHUKpoOpraHu3MoB. CoOCTBEHHO 3Ta (YHKIHUS U
ONpeneseT NOHATHE "TuIofopoaue MmoYyB'. B Takom pakypce M paccMaTpUBaeTCs
noyBa B y4eOHBIX MOCOOMAX M ydeOHHKax 1o skosoruu [19,21,25]. O6006meHue
MaTepHaJiOB W3 BBIIIE HA3BAaHHBIX UCTOYHUKOB MO (PYHKIIMSAM MOYBBI, TO3BOJIHIIO
COCTaBUTh KPATKYI0 XapaKTEPUCTUKY IPYTHX OUYCHb BAXXHBIX B IMPAKTHYCCKOM
aCIeKTe OHKOJOTMYECKUX (PYHKIMHA TIOYBEHHOTO TIOKpoBa B IesioM. Huke
MPUBEACM UX KPATKYIO XapaKTePUCTHUKY.

Bropas ¢yHKIUS MOYB 3aKIIOYaeTCs B PETYJIUPOBAHUHM BCEX MOTOKOB
BemecTBa B Omocepe. Bece Omorecoxummdeckne MHMKIIBI 3JIEMEHTOB, BKIIOYAs
IUKJIBl TAKUX BAXKHEUIIMX OMOreHOB, KakK YIJIEpOJ, a3oT, Kuciaopoi, dhocdop, a
TAaKK€ [UKJIBl BOJABI OCYIIECTBISIOTCS HMMEHHO dYepe3 TOYBBl TpU €€
PETYIHUPYIONIEM YYacTHH B KayeCTBE aKKyMyJATopa OWOTEHHBIX JJIEMEHTOB.

[louBa - 3TO CBsI3yIOIllEE 3BEHO W PETYJIHUPYIOMIMI MEXaHU3M B CHCTEMax
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OMOJIOTMYECKOM M Te0JIOTMYECKON LUPKYJALMU JIEMEHTOB. BrepBeie 0 Takoil
poJsii MouBkI roBOpUiI B.BepHanckuit.

Tperbst (QyHKIMS TMOYBBI - peEryaupoBaHHE cocTaBa arMmocdepbl u
ruapocdeprl. Ee MBI paccmMoTpenu BbIlIe, KOrja pa3OUpaiud BOMPOC JbIXaHUS
MOYBBI KaK KOMITIOHEHTHI SKOJIOTUYECKON CUCTEMBI. ATMOC(epHast PYHKIUS TOYBBI
OCYIIECTBJISIETCS BCJEACTBUE €€ Bbicoko mopuctoctu (40-60%) u miioTHOM
3aCEJICHHOCTH OpTraHW3MaMu, OJiarojaps 4eMy HIET TOCTOSHHBIA Ta3000MeH
MeXIy Mo4yBol u armocdepoit. IlouBa MOCTOSHHO TOCTaBISAET B aTMocdepy
pa3MYHbIE ra3pl, B TOM yucie U "mapaukoBsie” - CO2, CH4, a TakkXe MHOXECTBO
TaK Ha3bIBa€MbIX 'MHUKpPOra3oB". OJHOBPEMEHHO NOYBA IOIVIOMIAET KHUCIOPOI M3
atMocdepsl. Takum o6pa3om, B cucteMe "mouyBa - atMocdepa" UMEHHO IMOYBa
ABJISIETCSI TEHEPATOPOM OJHUX Ta30B U "CTOKOM" miist Apyrux. TpaguiiMOHHO 3TOMN
GyHKIMM TIOYBEHHOTO IOKpOBa OOJBIIOE BHUMAHUE YHAENSAIOT reorpadbl —
CIEUAIMCTHI B 00J1aCTH aTMOC(EpHBIX UccieaoBanuii [32].

[loguepkHeM, YTO B CYXOIYTHOM BETBU TIJI00ATBHOTO KPYrOBOPOTAa BO/IbI
MoYBa U30MPATETHLHO OTAAET B MOBEPXHOCTHBIN U MOA3EMHBIN CTOK PACTBOPUMBIE
B BOJE XUMHYECKHE BEUIECTBA, OMNPEAENSA TEM CaMbIM THAPOXUMUYECKYIO
00CTaHOBKY B BOJlaX U MPHUOPEkKHOM yacTu okeaHa. MIMEHHO mouBa ompenesnser
BOJHBINA OalaHC KOHKPETHOM MECTHOCTH, T.K. B HEH aKKyMyJIHUpyeTcs OoJibias
YacTh JIOCTYIHOM JJIsl paCTEHUI BJIArd M 3a CUET MOYBBI U €€ Biaru Gopmupyercs
MMOBEPXHOCTHBIM CTOK, OOKOBOM M IOJA3EMHBIM, YTO OTpakaeTCs Ha BOJHOCTH
HA3eMHBIX THJIPOJIOTUYECKUX 00BEKTOB (PEK, PYUbEB, 03€p U T.1.).

YerBepToii BaxHeiled (yHKIMEH TMOYBBI SBISETCA HAKOIUJICHUE B
MOBEPXHOCTHOM 4YacTU KOpPbl BBIBETPUBAHUSA, B TOYBEHHBIX TOPU30HTAX
OMKMCAHHOTO BBIIIE CHENU(UUECKOr0 OpPraHMYEecCKOro BellecTBa - Trymyca U
CBSI3aHHOM C HHUM XMMHYECKOM »JHepruu. Ha mnpakTHyeckux 3aHiATUAX IO
ITOYBOBEJCHHUIO OTMEYAIaCh BayKHAS POJIb IOYBEHHOI'O OPTaHUYECKOrO BEUIECTBA B
LIEJIOM M €r0 BaXKHEHIIEro KOMIIOHEHTa — ryMyca. Ero cienyer npeAcTaBisiTh Kak

CHUCTEMY OpPTaHMYECKHUX KHCJIOT W Psiia COSAMHEHUN crernupuuecKod MPUpPOIbL.
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CoctaB rymyca Jr000i MOYBBI XapaKTepU3yeTcs coaepx aHueM (yIbBOKUCIOT,
TYMUHOBBIX KHCJIOT W TYMHUHOB. M3 3THUX TpexX Ha3BaHHBIX KOMIIOHEHTOB
MOYBEHHOTO TyMyca HauOOJBUIYI0 IEHHOCTh HUMEIOT TYMHUHOBBIE KHUCIIOTHI,
coJiep>KaHUe KOTOPBIX HauOOoJee BhICOKOE B MIOYBAX YEPHO3EMHOIO Psia: JIyTOBO-
YEpPHO3EMHBIX, YEPHO3eMaX THUIUYHBIX, BBIIIEJIOYEHHBIX M OMOJ30JeHHBIX. K
CO’KaJieHuo, Ha Tepputopur CBepI0BCKOI 00JacTH MEepeYUCICHHbIC MOYBBI HE
UMEIOT IUPOKOro pacnpoctpanenus (Puc.1).

[laras QyHkMs 3akioyaeTcs B €€ 3alUTHOM POJM MO OTHOLIECHUIO K
mutocdepe. [lousa 3amuiaer surochepy oT BO3AEHCTBUSA SK30I€HHBIX (PaKTOPOB,
pEryiaupys npolecchl AeHYJalluy CYIIIH.

Hakonen, eme onHa, miectas (yHKIMS TOYBBI - 3TO T€HEPUPOBAHUE H
COXpaHEHHE OMOJIOTHYECKOro pazHooOpas3usd. IlouBa, sBIssICH cpenoi oOUTaHMS
JUISL OTPOMHOTO YHCJIa OPTaHU3MOB, OTPAHUYUBAET KU3HEACATEIbHOCTh OJHUX U
CTUMYJIUPYET AaKTUBHOCTh Jpyrux. UYpesBblyailHo OoblIoe pazHooOpasue
MOYBEHHBIX CBOMCTB II0 KHUCJIOTHOCTH, IIEJIOYHOCTH, 3ACOJICHHOCTH WJIU
OTCYTCTBHUIO COJICH; OKUCIUTENIbHASI WUJIM BOCCTAHOBUTEIbHAS 0OCTAaHOBKA-BCE ITO
CO3JaeT OrPOMHBIE BO3MOKHOCTHU XKU3ZHEIEATEIbHOCTH PAa3IMYHbIX OPraHU3MOB.

Bce BbIlie Ha3BaHHBIE (PYHKIIUU MOYBBI TPATUIIMOHHO PACCMATPUBAIOTCS B
Kypce «IKOJOTrHs MOYB» W psae MyOaMKaiuidi 3a psa mocieanux et [6,21,26].
Cpenyu mNOYBOBENOB, ABTOPOB YYEOHUKOB W Y4Y€OHBIX MOCOOMM, HaWOOIBIINI
WHTEpPEC K DKOJOTUYECKUM (PYHKIUSAM MOYBbI mposiBisn [, JloOpoBonbCckuii u
H.Huxkutun.

B kypce mnpupoIomnosib30BaHUsl paccMaTpUBaeTCs MO OTHOUIEHUIO K
YEJIOBEeKY eIe ojHa crenuduueckas (QYHKIUIO TOYBBL. SIBISACH TJIABHBIM
CPEIICTBOM CEJIbCKOXO3SMCTBEHHOTO MPOU3BOACTBA U MECTOM IOCEJIECHHS JIIOJIEH,
ar00asi TTouBa MOXKET OBITh MPEACTaBICHA M OIEHEHA KaK MPUPOJHBIN pecypc.
OTMETHM IIEHHOCTh 3TOT0 pecypca U €ro CBOMCTBA: HE3aMEHUMOCTH ISl YEJIOBEKA,

a Tak ke OBICTPYIO HCYEPIIAaEMOCTh M OYEHb MEUICHHYI0 BO300HOBIIsIeMOCTh [33].
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AHanu3 Bblllle HA3BAHHBIX HCTOYHUKOB MH(GOPMAIIMHU TIOKa3al, YTO Pa3HbIMU
YUEHBIMH BBIJICJIICHO U OMHUCAHO OT 3 10 6 pa3nuyHbIX (YHKIHIA MOYB, U BCE OHU
UMEIOT HAy4YHYIO0 MPAKTUYECKYI0 [EHHOCTh. OUeBHIHO, UTO MpH pa3pabOTKe
coJiepKaHusl y4eOHOM SKCKYpPCHHM Ui CTYJEHTOB W INKOJHHUKOB IO 3KOJOTHH
MOYB U YCIOBUSM TIOYBOOOPA30BAHUS CIEAYET YUUTHIBATH JKOJIOTHYECKUE
(GyHKIMM TIOYB PErMOHA W OCOOEHHOCTH  HMX pealHu3alid B MPAKTUYECKOM

ACATCIBHOCTH YCJIOBCKA.
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['maBa 2. MeTobl U3y4eHUs IT0YB

B Hacrosmiee Bpemsi CyIIeCTBYET OTPOMHOE KOJIMYECTBO Pa3HOOOpa3HBIX
METOJIOB U3yUYEHHS MOYBBI KaK MPUPOIHOTO Tejla M CPEIACTBa MmpousBojacTea [31].
OHU TIO3BOJISIOT OICHUTH PA3JIMYHBIC CBOWCTBA MO4YBHI ((pm3myeckue, (HU3UKO-
XUMHUYECKUE, XUMUYECKUE U MHOTHE JIPYTHE), €€ pa3HOOOpa3HbIe PEKUMBI U TaKE
byHKIUH.

B nmanHOM paszpene paccMOTpuM HamOoJiee 3HAYMMBIE METOJIbI M3yYCHHUS
CBOICTB IOYB B MOJIEBBIX U J1a0OPATOPHBIX YCIOBUAX. AKIICHTUPYEM BHUMaHUE Ha
METOJaX, MPEACTABIAIOMMNX MPo(hEeCCHOHANBHBIM HWHTEpEC Uil IeJaroroB-
9KOJIOTOB, TreorpadoB u OuosnoroB. OAuH U3 METOJOB HM3YUYEHHsI MOYB — ITO
CpPaBHUTEJbHO-TEOTrpaUYECKUd, OCHOBAH Ha OJHOBPEMEHHOM HCCJIEIOBAHUU
caMux MouyB (MX MOPGOJIOTUYECKUX TMPU3HAKOB, (U3UYECKUX M XUMHUYECKUX
CBOMCTB) U (aKTOPOB MOYBOOOPA30BAHMS B PAa3HBIX TeOorpauyecKux YCIOBHUSX C
MOCJICYIONIUM WX COIMOCTaBlieHuEM. JlaHHBIM MeETOJ TMOoJIb3yeTcsl OOJbIION
MONYyJISIPHOCTBIO Yy TeorpadoB,  M3ydalolUX  pa3HooOpasue  yCIOBHUHU
0YBOOOpa30BaHMs 1O IPUPOIHBIM 30HaM [23].

B naGopaTopHbIX yCIOBHUAX celyac UCIMONb3YIOTCS Pa3IUYHbIE XUMUUECKUE
aHaIM3bl COOPAaHHBIX BO BPEMS MOJIEBBIX padOT 00pa3lloB MOYB, & TaK KE aHATU3bI
(bU3HMYEeCKUX CBOMCTB. JTOT MEPEUEHb aHAIU30B JIOMOJHAIOT MUHEPATOTHYECKUH,
TEPMOXUMHUUYCCKUH,  MUKPOOWOJOTHYECKHMA W  MHOTHE  JPYTHe  BHUIBI
ciennpuIeckux aHaau3os [23].

[IpoBeneHne HTUX aHAIM30B TPeOyeT CJIOXKHOTO U JOPOTOCTOSIIETO
o00Opy/lOBaHUS U HUX BO3MOKHO pEaIM30BaTh TOJIBKO B CHEIUAIM3UPOBAHHOMN
MOYBEHHOM JIabopaTtopuu MPO(UILHOTO HAYYHO-HUCCIEA0BATEIILCKOTO WHCTUTYTA.
B r.ExarepunOypre sto UDPuX VYpOPAH, roe Ha nmpoTsK€HUM MHOTHX JIET
paboTtaet 1abopaTopusi YKOJIOTHH TTOYB.

[IpoBeneHne Takoro poja aHATUTHYECKUX PAaOOT TMO3BOJISIET YYCHBIM B
UTOTC YCTAHOBHUTH OIPE/CICHHAS CBSA3b B M3MCHCHHM TEX WM HWHBIX CBOMCTB

MOYBBI C M3MEHEHHEM NOo4YBOOOpa3yromux (aktopoB. O000IIeHHE MyOIUKaUi
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[22,28,31] mo MeromaM HM3y4eHHS Pa3HBIX MOYB W CBOWCTB ITO3BOJIMJIO BBIJCIHTH
TPHU CIICAYIOIINE TPYMIBl METOJOB M3YYEHHUS TOYB B IMOJEBHIX W J1a0OPATOPHBIX
YCIIOBUSIX.

2.1 Mopdomornueckne CBOMCTBA TTOYBHI

Mopdonornueckue CBOMCTBA IMOYBBI — 3TO BUJHUMBIC HE BOOPYKCHHBIM
rJ1a30M ee crienudpruyeckue 4epThl U Mpu3HaKku. B mepByto odepenn 3TO CTpOeHHE
MOYBBI M €€ MOpP(OJOTHUECKHEe TpHU3HaKW. Bce oHM - pe3ymbTar mporecca
MpeBpallleHus] MCXOJHOW TOPHOM  MOpOABl MOJ  BiIMSHUEM  (haKTOpPOB
MMOYBOOOPA30BaHUS B MOYBY C MPHUCYIIUMHU €{ BHIUMBIMU TJIA30M Pa3THYHBIMHU
CBOMCTBaMH.

B  mouBoBemueckoit aureparype [30] momuepkuBaercs, dYTO IO
MOP(OJIOTUYECKUM CBOMCTBAM TOYBBI CYJIAT O HANpPaBIEHHOCTH U CTENEHU
BBIPAXKEHHOCTH ITT0YBOOOpPA30BaTEILHOIO MpoIlecca, MO HUM KIACCU(DUIUPYIOT
nouBbl. CrenoBaTeabHO, BCe MOP(OJOTHYECKUE TMPU3HAKK HMEIOT BaKHOE
JIMarHOCTUYECKOE 3HA4YeHHWEe, M B OTOM 3aKJIIOYACTCS MX IpaKkTHYecKas
3HAYMMOCTh. OOBIYHO HM3YYEHHE IT0YBHI KaK MPHUPOIHOTO Tela HAYMHAIOT C
onucaHuss MOP(OJOTHYECKMX CBOWCTB B BBIKOMIAHHOM paspe3e Wiy y
€CTEeCTBEHHOTO OOHa)KEeHHMS MOYBHL. ccaeqoBanue MOpQOIIOTHISCKUX TTPU3HAKOB
BCErJla CoYyeTaeTcsl ¢ HM3ydeHHeM (PU3HMYCCKHX, XUMHYECKUX U OHMOJIOTMYECKUX
CBOMCTB.

CorimacHo paboram kiaccukoB [21,30 u  gp.] OTEYEeCTBEHHOTO W
3apyO0eKHOTO TIOYBOBEJICHUS] K BaXKHEUIIMM MOP(QOJIOTHYECKUM MpHU3HAKAM
OTHOCSIT: CTPOCHHE IOYBEHHOIO0 MpOdWIs, €ro MOIIHOCTh W TaKue CBOWCTBA
OTJICTIbHBIX TEHETHYECKUX TOPH30HTOB KaK OKpacKa, CTPYKTypa, CIOXKCHHE
(TUTOTHOCTB), MEXaHUYECKHM  COCTaB, HOBOOOpa30BaHus, BKJIFOUCHMS,
pPacTUTENIbHBIC OCTATKH Pa3HBIX CTaIuil PaslIOKEHHS, OOJIMK HIDKHEH TPaHMIIBI
TOPU30HTA U XapaKTep Mmepexojia K cienyromiemMy. Te uiu nabie Mop(doaorundeckue
CBOICTBa MouYBa MpUOOpeTaeT Moj BIHUSHUEM (AKTOPOB MOYBOOOpPA30BAHUS U B

X0AC HPOTCKAHHA  OHNPCACIICHHBIX  3JICMCHTAPHBIX HO‘-IBOO6p330BaTeJ'H>HI)IX
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nporeccoB. Mopdonornueckue CBOMCTBA YYTKO pearupyroT Ha pa3indyHbIe
AHTPOIIOTCHHBIE BO3ACHCTBUSA (arporeHHble, ypOOTr€HHbIE W TEXHOI'CHHBIE).
3HaKOMCTBO Ha MOJIEBOM MPAKTUKE MO MOYBOBEJICHUIO C METOJMKON IMOJIEBOTO
U3y4YEeHHUS M OINUCaHUS MOP(OIOrHUEeCKUX TMPU3HAKOB U CBOWCTB IOYBBI
MO3BOJIMJIO HaM JIaTh OLIEHKY 3HAYUMOCTHU 3TUX MIPU3HAKOB MOYBHI.

OTMeTuM, 4TO caMblil TJIaBHBIA MOP(OJIOTHYECKUN MPU3HAK — CTPOCHHE
MOYBEHHOTO Mpoduiisi — ompenescHHass CMEHAa B BEPTHKAJIbHOM HaIlpaBICHUU
IreHEeTHYEeCKUX rOpu30HTOB. Kaxk/ibIil MOUBEHHBI TOPU30HT UMEET CBOE HAa3BaHUE
Y MHJEKC, BKIIIOYAIOIUK B ce0s1 OyKBEHHbIE 0003HAYEHU, LUU(PBI, PeKE 3HAUKU U
CHMBOJTBI.

2.2 ®usnyeckre CBOMCTBA MOYBBI U METOJIbI MX U3YUYCHUS

K ¢usuueckum cBoWicTBaM TIOYBBI OTHOCSTCS CTPYKTYpa, BOJIHBIC,
BO3/yIIHbIE, TEIUIOBbIE, 00mue (u3nueckue U (PU3MKO-MEXaHUUYECKHE CBOMCTBA
(ccoiika). B nmamnom pazgene BKP paccmarpuBarorcs oOurue ¢dusndeckue u
(bu3MKO-MEeXaHUYECKHUE CBOWCTBA, BCE OCTaJbHBIE CBOMCTBA — B CHEIHAIBHBIX
paszenax yaeOHBIX TOCOOMI M B ATOM YaCTH UM HE yJIeTIIeM 0COO0TO BHUMAHUS.

du3nveckrue CBOMCTBA MOTYT OBITH M3yU€HBI B JJA0OPATOPHBIX M TOJEBBIX
YCIIOBUSIX, CJIEJOBATENbHO, JOJDKHBI OBITh KakK IOJIEBBIE, TaK M JIA0OpaTOpHbBIC
METO/bl. BOJIBIIMHCTBO METOJOB M3yUYEHHUS PACCMATPUBAEMBIX B TJIABE CBOMCTB,
NPEJCTaBICHO B J1a0OpaTOPHBIX MPAKTUKyMax MO TMOYBOBEIACHHUIO U Teorpaduu
noyB [18]. HamoMHHM CYIIIHOCTh H3y4aeMbIX U OLICHUBACMbBIX CBOMCTB.

B paborax [7,8 m np.] x oOmuM (QHUINIECKUM CBONCTBAM OTHOCSATCS
IUIOTHOCTh TIOYBHI, TUIOTHOCTh TBEPJOW a3kl U MOPUCTOCTh. Bce oHM urparor
OOJIBIITYIO POJIb B 9KOJIOTUH PACTEHUH, )KUBOTHBIX.

[110THOCTBIO TOYBBI HA3bIBACTCS Macca €IWHUIBI 00beMa CyXOW TOYBHI,
B3TOI B €CTECTBEHHOM CJI0KeHUHU. Bripaxkaercs B r/cm3 [7,8].

[TnotHOCTH TBEpOM ha3bl MOYBBI — ITO OTHOIIEHUE MACCHI €€ TBEPIOH

¢a3sl K Macce BOJIbl B TOM ke 00beme mipu 4 °C.
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[Ipu onpeneneHnu IOTHOCTH MOYBBI U3MEPSETCA Macca MOYBBI B €MHULIC
o0beMa CO BCEeMH TOpaMH, MOATOMY IIOTHOCTh IMOYBEHHON MAacChl, B3SITOW B
HEHAPYIIEHHOM CJIOKEHUHU, BCErJa MEHbIIEe IUIOTHOCTH TBEPNION (as3bl MOYBHI
[110THOCTF MUHEPAIBHBIX NMOYB M TPYHTOB M3MEHSIETCA B IIMPOKUX Mpeaeraax —
ot 0,9 mo 1,8 r/cm3, a TopdstabIXx — 0T 0,15 10 0,40 1/cM3. 3HaUYeHUS TIOTHOCTU
TBEpI0H (ha3bl MOYB M IPYHTOB U3MCHSIOTCS B Ipeaenax 2,4—2,8 [26].

[110THOCTH MOYB 3aBUCUT OT MUHEPAJIOTUYECKOTO, MEXAaHUYECKOIO COCTaBa,
a TaKkXke OT COJEp>KaHWSd B HEMl OpPraHUYEeCKUX BEIIECTB, €€ CTPYKTYPHOCTH,
CIIOXKEHUSI U MEXaHUYEeCKONM oOpabOTKH, a IUIOTHOCTh TBEPAOH (ha3bl MOYB —
MUHEPAIOTMYECKOr0 COCTaBa M COJICPIKAHUSI OPTaHUYECKUX BEIIECTB.

C NJIOTHOCTBIO TECHO CBSI3aHBI BOAHBIN, BO3AYIIHBIA U TEINIOBON PEKHUMBI
noyB. Jlis GONBIIMHCTBA CEIBCKOXO3SMCTBEHHBIX KYJbTYpP Ha CYTJIMHUCTBIX U
TJIMHUCTBIX TMOYBaX ONTHMAJILHOM sABisAeTcsS INIOTHOCTH 1,00—1,25 1/cM3.
JlanpHeliiee yBeJIMYCHNUE €€ BBI3bIBACT CHIDKCHHE yporxkaitHOCTH [26].

JlaHHOE€ CBOMCTBO OLICHMBAIOT B TIOJEBBIX YCIOBUSAX IO BHEIIHUM
MpU3HAKaM TMPOSBICHUS C KCIOJB30BAHHEM OCTPOro mnpeamera (Hoxka), a B
Ja00paTOPHBIX — TEPMOCTATHOE BECOBBIM METOJIOM C HCIIOJIb30BaHUEM JIJIsi 0TOOpa
00pasIoB CMENUATbHBIX PEXYITUX HUIUHIAPOB 00bemMoM 100-200cMm3.

dakTUYeCKHe JaHHBIE MO TJIOTHOCTH MOYBHI M €€ TBEpAOou (pa3bl MIUPOKO
UCIIOJB3YIOTCS B TOYBOBEICHUM, 3EMJIEJEIUU, B  CEIbCKOXO3SMCTBEHHOM
Menropanui. VX 4acTo MCrosib3yroT IS XapaKTEPUCTUKKA TTOYBEHHOTO TPOoduIs,
BBISBJISIL  YIUIOTHEHHBIM  (WJUTIOBHAIBHBIM)  TOPU30HT,  PBIXJIOCTh  WIH
YVIUIOTHEHHOCTh TAaXOTHOTO ropu3oHTa. Ha ocHOBaHWMM TOKa3aresield IMJIOTHOCTH
MOYBbl PACCUMTHIBAIOT 3amachl B HEW BOJABI, TyMyca, COJIEH, MNUTaTEIbHBIX
BEIIECTB. OTOT IIOKa3aTellb MOXHO pacCMaTpUBaTh KaK KOMIUJIEKCHBIM,
MO3BOJIAIONIMNA  OUEHUTh IUIOJAOPOAME TOYBBI W MNPUTOJAHOCTH €€ s
pou3pacTanusi pacteHui. Ero jerko npoaeMoOHCTPUPOBATh B MOJIEBBIX YCIOBUAX

IIPU MPOBEJCHUU IKCKYPCHUHU.

21



OT MJIOTHOCTH MOYBBI HY)KHO OTJIMYaTh €€ TBEPAOCTb, MOJ KOTOPOM
MOHMMAETCS CONPOTUBJICHHE TIOYBBl CIABIMBAHUIO WM PACKIMHUBAHUIO,
BhIpaxaemMoe B kr/cm2. Ompezgensercss B JTa0OpPaTOpPHBIX  yCIOBHUSIX C
UCIIOJIb30BaHUEM CIICIIHATILHOTO KOHyca [23].

JlaHHBIE TIO TUIOTHOCTH TBEP0W (a3bl MOYB MUCTOIB3YIOT IPHU ONPEICICHUN
MEXaHHYECKOTO COCTaBa MOYB MUIETOYHBIM MeTonoM mo H. A. Kaumnckomy, a
TaKKe TPU pacyeTe MOPUCTOCTH MOUBHI [17].

[TopucTtocTh — 93TO CyMMapHBI O0BEM BCEX IMOpP MEXKIY YaCTHUIIAMU
TBEpAOi (a3bl MOYBHl. BeIpakaeTcs oHa B MPOLIEHTaX K 001IeMy 00bEMY MOYBHI.
JlJis MUHEpabHBIX MTOYB MHTEPBAJ MOKa3aTelel MmopucTocTu cocrasisieT 25—380
%. OOBIYHO 3TO CBOWCTBO MOYBBI HAXOAT METOAOM MaTEMaTHUECKOIO pacyeTa.

B OompmuacTBe pador [29,30 m np.] oOmas mopucToCTh MOYBBI OOBIYHO
omnpeaensercs 1o GopMmyie:

P = (1- d1\d)*100;

rae P — oOmas nopuctocth mouBsl, %; 1— oOmuii o0beM mouBsl; d1 —
IJIOTHOCTH TO4YBBI; d — TIOTHOCTH TBepnoi ¢a3pl moussl. OtHOmeHue dl k d
COCTaBIsIeT 00bEeM TBEPAOH (ha3bl MOYBHI.

B mouBeHHBIX TOPU30HTAX MOPHI MOTYT OBbITh HEOAMHAKOBOH (Op-Mbl U
nuameTrpa. B 3aBucMMocTH OT pa3Mmepa MOp pa3ivyaloT KanWUISIPHYIO U
HEKaMWUIAPHYI0 MOPHUCTOCTh. KamwiuisipHas MOpPUCTOCTh paBHA  00BEMY
KaMWUISIPHBIX TOP TOYBBI, HEKAMWLIsIpHas — 00beMy KpymnHbIX mop. Cymma ux
COCTaBIISIET OOIIYIO TIOPUCTOCTH TTOYBHI.

[TopucToCTh MOYB 3aBUCUT OT CTPYKTYPHOCTH, INIOTHOCTH, MEXaHUIECKOTO
cocTaBa U  OINpeAeNnsiercs, TMpexae BCero, ee CTPyKTypHOcThio. B
MaKpOCTPYKTYPHBIX TOYBAX MOPHI 3aHUMAIOT OOJIBIIYI0, 2 B MUKPOCTPYKTYPHBIX
— MEHBIIYI0 4YacTh oObema. llpu moacwixaHuu O€CCTPYKTYpHOM IOYBBI Ha
MOBEPXHOCTH MalIHU 00pa3yeTcs MOYBEHHAs KOpKa, YXyALIAoLas yCIOBUs pOCTa

MOJIEBBIX KYJIBTYP.
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Ananmu3 myonukanmii [29] cBUAETENBCTBYET O TOM, YTO MEXIY TUIOTHOCTHIO
U MOPUCTOCTBIO CYLIECTBYET OOpaTHas 3aBHCUMOCTb: YEM IUIOTHEE I0YBa, TEM
MEHBIIIE €€ MOPUCTOCTh. I MPaKTUYECKUX ILIEJE€ OYEHb BAKHO 3HATH CTENEHb
a’paiuy MoYBbl, KOTOPYIO HAXOJAT PACUYETHBIM CIOCOOOM 10 (hopmyIie.

C o0mieil MOPUCTOCTBIO CBs3aHBI TaKUE CBOMCTBA MOYBBI, KaK BOAa - U
BO3/JyXONPOHHUIIAEMOCTh, BJIara W BO3QyXOEMKOCTh, a’pauusa. Ha ocHoOBaHuu
00I11ei MOPUCTOCTH MOKHO CYJIUTh O CTETICHU YIUIOTHEHUS MaXOTHOTO TOPU30HTA,
M3MEHEHHUH YCIIOBUM KM3HU MOYBEHHBIX KUBOTHBIX U MUKPOOPTaHU3MOB.

BOnpIIMHCTBO M3 PAacCMOTPEHHBIX METOJOB MOXHO HCIIONb30BaTh IPH
paboTe CcO IIKOJIbHUKAMH M B MOJIEBBIX YCIOBUSX, MOCKOJBKY OHHM JOCTATOYHO
npoctelie, He TpeOyloT OONBIIMX BPEMEHHBIX  3aTpaT U SABJISIOTCS
MH()OPMATUBHBIMU, JTUATHOCTUYECKUMHU.

2.3 MGTOIIBI N3YyUCHUSA XUMHUYCCKHUC CBOMCTB IOYBBI

MeTonbl M3y4eHHs] XMMHUYECKHX CBOMCTB IOYB pa3HOOOpa3Hbl U OHH HMEIOT
3HAYEHUE JUIS ONpPENENICHUs YCIOBUW NPOTEKaHUS PA3IMYHBIX XUMHUYECKHUX
peakilnii, OLIEHKM 3allacoB W COJEPKAHMS Pa3HBIX XMMHUYECKHX JJIEMEHTOB U
coelMHEeHU. MHOrMe M3 yKa3aHHBIX paHEe BEIIECTB MrparoT OOJIBIIYIO POJIb B

IO A0PpOANH ITOYBEI.

B npenpinymeit rnmaBe Obuia  packpbiTa MPUPOAA KHUCIOTHOCTH U
LIEJIOYHOCTH TOYBbl. Eciy mouyBa Kuciasg, TO 3TO BOBCE HE O3HAYAET, 4YTO
HEUTpaJIbHbIE YACTMYKM TOYBbI HAaXOASATCS B pacTBOpe CiabOW KHUCIOTHI.
KucnotHocth GOJBIIMHCTBA MOYB COCPENOTOYEHA HA MOBEPXHOCTH MeEIbUalIIMX
(KOJIJTOMIHBIX) TIOYBEHHBIX YacTUll (Tymyca, riauHbl). MIMEHHO Ha MOBEPXHOCTH
MEJIbYANIIUX YacTULl TOYBBI YJEPKUBAIOTCS MUTATEIbHBIE HJIEMEHTHl U OT
pa3Mepa CyMMapHOW MOBEPXHOCTH 3THX YacCTHUIL[ 3aBUCAT CBOWCTBA NOYBHI U €€
IVIOAOPOAUE. OTO BaXXHOE XHMHYECKOE CBOMCTBO MOYHO OLIEHUTh METOA0M

AnIMOBCKOT0 C HCIIOJIb30BaHHUECM KOM6I/IHI/IpOBaHHOF0 HHAWKATOpa u
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CIICIMAJIbHOW I[IBETOBOM IIKAJIBL. JleTallbHOE OMMCAaHWE METOJIa MPUBOIAUTCS B
71a00paTOPHOM MPAKTHKYME IO OCHOBaM ITOYBOBEIcHUs U reorpaduu mous [30].

HaszBanHbIi1 BbIIIE METOJ MO CBOEH CYTHU KOJOPUMETPUUYECKUI, OH MPOCT B
MPOBEJCHUU, €T0 MOXHO PEKOMEHJI0BATh ISl UCIIOIb30BAHUS B «II0JIe» WIIU MPHU
MPOBEJACHUN JIEMOHCTPAIIMOHHBIX OIBITOB CO IIKOJBbHUKAMH Ha 3aHATHSIX B
aynurtopun. KHCIOTHOCTh BbIpaxkaercs B eauHunax PH - mokaszatens (T.e.
JIeCATUYHAsl CTEMEeHb) OOpaTHOM BEIWYMHBI KOHILIEHTPAIIMU BOJAOPOAHBIX HOHOB
(H+), B eqununax ot 0 no 14. 3nadenue pH 7.0 o3HavaeT HEUTpaIbHYIO PEaKIHUIO,
BBIIIIE - MIEJIOYHYIO, HUXKE - KUCIIYIO.

JlaHHBI METOJ| TO3BOJISECT MOJYYUTh KOHKPETHBIC JIaHHBIC IO BEIUYUHE
aKTyaJlbHOW W OOMEHHON KHCJIOTHOCTH. [maponuTHueckass KUCIOTHOCTh
OMPENENACTCS C MCIOJb30BAHUEM TUTPOMETPUUECKOIO METOJIa, OH TpelOyeT
CHEIUATbHBIX HABBIKOB, aHAJUTHYECKUX YMEHUN, 000pYIOBaHUSA U HE SBISETCS
AKCIIpece - MeToIoM. PexoMeH10BaTh ero i paboThl CO MIKOJIbHUKAMU HE OyJIEM.

ITouBeHHBIN MOTIOMIAIONIMN KOMIUIEKC — €II€ OJHO CBOMCTBO IIOYBBI H
BKHO 3HATh €ro BEIWYUHY. POJIb TOHKOJMUCIEPCHBIX YacTUIl ObLIa OMUCaHA B
npenpiaymerd rase BKP. B ganHOM pasznene JOMOTHUTENBHO OTMETHM, YTO
MOBEPXHOCTh YACTUIl T[JMHBI, WJa WIM OPraHUYECKOro BEUIECTBA HECET
OTPHUIIATEIBHBIN 3apsii U MOXKET MPUTATUBATH K CeO€ MOJIOKUTEIbHBIE UOHBI (T.€.
kathoHbl) B ogopoaa (H+), kansuus (Cat), maraus (Mg+), kanusa (K+), HaTpus
(Na+) u np. Cymma mMenbuaillinX KOJUIOUHBIX YACTHUIL MOYBBI, OTIPEIETISIONINX €€
CIIOCOOHOCTh ~ YIEpPKUBAaTh BEIIECTBA - TMOIJIOTUTENIBHYI0 CIOCOOHOCTHh -
HA3bIBAETCS TMOYBEHHBIM IMOTJIOMIAIOIIMM KOMILJIEKCOM (KaTHOHHOW €MKOCTBIO
nouBsl) [22].

BenuunHy moriomaromero  KOMIUIEKCA — OIEHUBAIOT — J1JaOOpaTOPHBIM
MeTonoM. Ero neranpHOE omucaHWe MPUBOAUTCS B MPAKTHKyMe IO reorpaduu
o4B ¢ ocHoBam#u mouBoBezeHus [18]. Cunraem, 4TO OH HE MOXET OBITH MPU3HAH
NPUTOJHBIM JUIsI  paboOThl CO IIKOJIBHUKAMH H3-3a €r0  CIO0XHOCTH U

paBHOO6pa3HBIX XUMHUYCCKUX PCAKTHUBOB. I[OHOJIHI/ITeHBHO JIMIIb YKaK€M, 49TO O

24



BEJIMYMHE MOYBEHHOTO MOTJIONIAIOIIETO KOMIUIEKCA MOYHO CYJIUTh M0 KOCBEHHBIM
npu3HakaM — MOP(HOJIOTHYECKAM, TaKHM KaK TPaHYJIOMETPHUYECKHUN COCTaB
(«meTon packaThIBaHUsI KOJIOACKW»), IIBET — TyMYCHUPOBAaHHOCTb W Jp. Hamu
JAHHBIA TIOJXOJl K OLIEHKE MOTJIONIAIOIIET0 KOMILUIEKCA MOYBBI HEOJIHOKPATHO
WCIIOJIB30BAJICS Ha IIOJIGBOM TMpaKkTHUKE, OOydaromMMHUCS OblIa OTMEUEHa ero
BBICOKast HH(OOPMATUBHOCT.

[I{es109HOCTP KaK CBOWCTBO IOYBBI HE XAPAKTEPHO IJIA IOYB Y PaJIbCKOTO
peruoHa. [ToguepkHem, 4TO IICTOYHBIMU SIBJISIIOTCA HE TOJIBKO IMOYBBI, IJI€ MHOTO
U3BECTU (KaJIbIUs), HO U 3aCOJICHHBIC MOYBBI, UMEIOIIUE U30BITOK HATPHUS, XOTH
TaM Majio KaJIbIUs. 3aCOJIEHHbIE MOYBBI MIUPOKO MPEICTABICHBI B CYXOCTEITHOM
30HE, 30HE MYCTHIHb M CYXHUX CYOTPOITUKOB.

CnocoOHOCTh TOYBBI K pPEaKIUsIM OOMEHA OMpEeNeaeT €€ YCTOMUUBOCTh K
pa3IMYHBIM  HETaTUBHBIM  BO3JCHCTBUSAM W  XapAaKTEpU3yeT YPOBEHb €€
MOTEHIIUAJIBHOTO  TUIOJOPOJUs. BBICOKM  ypOBEHb KAaTHOHHOTO OOMeHa
XapakTepeH Ui MOYB, MMEIOUIUMX TJIMHUCTBIA TPAHYJIOMETPUYECKUM COCTaB H
BBICOKOE COJICp)KaHHE OPTaHWKH, a HU3KUMU - MecuaHbIX. Beile ObUIO OTMEUYEHO,
YTO paccMaTpyuBaeMOE€ CBOMCTBO TECHO CBS3aHO C IUIOAOPOIUEM M TOATOMY
OOJIbIIIOE TMPAKTUYCCKOE 3HAUCHHME ISl MPAKTHUKH CEIBLCKOTO XO03SMCTBA HMMEET
METOJ OTIPEICJICHHUS BETUIMHBI KATHOHHOT'O OOMEHA MOYBHI.

[ToquepkHeM Takyr Ba)KHYIO OCOOEHHOCTH 3TOr'O CBOMCTBA: MPU BHECEHUU
OOJIBIIIOTO KOJWYECTBA OJHOTO KAaTHOHA, JPYrue MOTYT OBITh BBITECHEHBI B
MOYBEHHBIA PAcTBOpP, W BBIMBITHI B TUIyOOKHE cJIoM TO4YBBI. [lpu BHeceHUH
OOJIBIIIOTO KOJIMYECTBAa HECOATAHCUPOBAHHOTO MUHEPAJIBHOTO YJIOOpEHUsT Ha
JIETKUX TIeCUaHBIX IMOYBaX, TJI€ MajJ0 MeJbUalmux (KOJJIOWIHBIX) YaCTHI] TPHU
MPOMBIBHOM BOJHOM DPEXHME MPOUCXOIUT BBIHOC TMUTATENBHBIX BelecTB. Bot
nmoyeMy Jr000i arpoHOM M PacTEHHUEBOJ JOJKEH UMETh MH(OPMAIHIO O JTaHHOM
MMOYBEHHOM CBOMCTBE. ETro OOBIYHO OIpEenesstoT IMKOJILHUKH IPH ITOCTAHOBKE
MOJICBBIX  DKCIIEPUMEHTOB C  CEJIbCKOXO3SUCTBEHHBIMU  KylbTypamu. Ha

ExarepuHOYprckoil CTaHIMM FOHBIX HATYpPaJIMCTOB YYAIIUECs BIIOJHE YCIEIIHO
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OCBOWJIM JAHHBIA METOJl, M pe3yNbTaThl MPEACTABISAIOT B CBOUX HAYYHO-
MPAKTHUECKUX KOHKYpPCHBIX pa0oTax, BBICBUIAEMBIX Ha HaydHble (ecTUBAIU U
KOHKYPCBI, TpoBoIuMbIe Ha 6aze YpI'TIY.

[louemy mouBa 3akuciserca? OTOT MPaKTUYECKH BOMPOC BCETa
MHTEPECOBAJI HE TOJIBKO JIIOOUTENIeH pacTEeHUEBOI0B, HO U YUEHBIX- TOYBOBEJIOB U
BO Bcex uX paborax [22,31] uMEIOTCA COOTBETCTBYIOIIHEC TCOPCTHUCCKHE
OOBSICHEHHSI. DTOMY MPAKTUYECKH Ba)XKHOMY BOIIPOCY IOCBAIIACTCS PETYISIPHO
HEMaJI0 HayYHO-UCCIIEA0BATEIbCKUX PA0OT IKOJIHLHUKOB U CTYJI€HTOB.

AHanu3 (aKTHYECKHX JIaHHBIX M3 pa3MYHBIX Y4EeOHBIX MOCOOMH IO
reorpadun 1mouB u mnouBoBeneHuio [3,10] mokaswiBaeT, uTO B 0OmIIeH Macce
KHCJIbI€ TMOYBBI XapaKTEPHbI JUIsl pailOHOB, € KOJIMYECTBO OCAJKOB J1OCTATOYHO
BbICOKOE, Hampumep JleHuHrpazackas oOmacts, Heuepnozembe, IloamockoBbe.
VYpanbckue TOYBBI SBIAIOTCS MPUMEPOM KHUCIBIX IIOYB, U OHM HE MOTYT
«IIOXBACTATHCA» XOPOIIUM ypOXKaeM OOJBIIMHCTBA  CEIbCKOXO3NUCTBEHHBIX
KynbTyp. BHeceHne MuHepaabHBIX YA0OpEeHU, HAPpUMEP CEPHOKHUCIOTO aMMOHUS
WIM WCIOJIb30BaHUE CEpPbl TOXKE MOXKET MOJKHCIATH MOYBY U CHUXKAET ypOKai.
VYraekucneli ra3, pAacTBOPEHHBIM B TOYBEHHOW BOJE, SBJISIETCS MOUIHBIM
pacTBOpPHUTENIEM COEAMHEHUN KalbliMs, MEPeBOAs, B YACTHOCTU HEPACTBOPUMBIN
kap6onat kanbius CaCo3 B pactBopuMsblii OukapOoonat kanbimst Ca(HCO)2. [1pu
BO3pDAaCTaHUH AKTHBHOCTH TOYBEHHBIX MHKPOOPTaHHW3MOB B TOYBY BBIJEISAETCS
MHOT0 YTJIEKHCIIOTO ra3a, 4YTo BEJET K MOTEPsIM KaJblLUs W3-3a BEIMBIBAHUS €T0 U3
MOYBKI B BUJIe OMKapOoHara.

B paGorax mouBoBenoB u ¢usnosoro pacrenuii [6,9,10] HeogHOKpaTHO
OTMEYaJIOCh, YTO YPE3MEPHO BHICOKUM (BbIlIe 9) vim HU3kuil (Huxke 4) pH nmoussl
TOKCUYEH U1 KOpHEW pacreHui. B mpenenax stux 3HauyeHun pH omnpenesnser
MOBE/ICHUE OTJENbHBIX MUTATENbHBIX BEIIECTB, OCAXKICHUE UX WJIHM MpEeBpalleHue
B HE ycBamBaeMble pacTeHus MU (hopmbl. [laHHBIN dakT onpesenser BEIOOp HAMU

ATOr0 XMMHYECKOIO0 CBOMCTBA KakK OJHOI'O U3 HAaWBa)XXKHCUIIMX.
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B y4e0HBIX TOCOOHSX TI0 TTOYBOBECHHIO ¥ XUMUH 104B [3,16] paccmoTpeHo
BJIMSIHUE PEAaKIUU Cpelbl Ha JOCTYMHOCTh pPsia XMMHYECKUX 3JIEMEHTOB IS
JUKOPaCTYIIUX U KyJIbTYpHBIX pacTeHuil. Hanpumep, B kucnbix nousax (pH 4.0-
5.5) xene3o, aMIOMUHUI 1 Mapranell HaxoAsATcs B GopMax TOCTYIHBIX PaCTEHUSM,
a WX KOHUEHTpAIMs JOCTUraeT TOKCUYECKOro ypoBHsS. [Ipu 3TOM 3aTpyaHEHO
NOCTyIJIeHUuEe B pactenus docdopa, Kaausi, cepbl, KalabIUsi, MarHusi, MOJIuO IeHa.
Ha xucioli mouBe MOKET HaOII0aThCsl MOBBIIICHHBIA BBINAJ pacTeHUl 0e3
BHEIIHUX TMPUYMH - BBIMOYKA, THOENb OT MOpO3a, pa3BuUTHE Oo0Je3Hed u
Bpeauteneir. OdeBuIHO, 4TO WH(GOPMALMSA TAKOTO POAa MPEICTaBIsIET WHTEpec
JUISL arpOHOMOB M arPOXUMHUKOB, OHA )K€ OYIEeT UMETh IEHHOCTh U JJIS yYaIuXcs,
CTaBAIIUX MOJIEBBIE OMBITHI C PACTEHUSIMU Ha CTAHIMAX IOHBIX HaTypaiucToB. Ha
OCHOBE TAaKUX MaTEpPHAJIOB IIKOJHHUKU TOTOBIT pabOThI MPOEKTHOTO XapakTepa,
BBICTYTAIOT C HUMH Ha PA3JIMYHBIX YUCHUYECKUX (HOopyMax U KOH(DEPEHIUSX.

JIureparypusbie nannbie [10,13,16] mocesineHHbIE CBONWCTBAM IOYB CTCITHOM
Y TTyCTHIHHOW 30H YMEPEHHOTO Mosica CBUACTEIBCTBYIOT O TOM, YTO B IIETOYHBIX
nouBax (pH 7.5-8.5) xene3o, mapranen, dochop, Meap, HMUHK, OOp, a TaK Ke
OOJBIIMHCTBO MUKPODJIEMEHTOB CTAHOBSITCS MEHEE JOCTYIMHBIMU [JIsl PACTCHHH .
Jannas wuwHbOpManus JOJDKHA OBITh yYTE€HAa MPU MPOBEICHUU TEMATHUYECKUX
OKCKYpCUW B IOKHBIX PErMOHAaX Halllel CTpaHbl, KOrjJa Meaaror- 3KCKYpPCOBOJ
PaCKPBIBACT CJIOKHBIC B3aUMOCBSI3U MEXTY PACTUTEILHBIM TTOKPOBOM U TIOUYBAMH.

OnTuManeHBIM cuMTaeTcs mnokazatenb PH 6.5 - cmabGokucrnas peakius
MOYBBI. DTO HE BEJIET K HeAOCTaTKy (ochopa U MUKPOIIEMEHTOB, OOJIBILIMHCTBO
OCHOBHBIX ITHTATEIbHBIX BEIISCTB JOCTYIHBI PACTCHHUSAM, T.C. HAXOAATCA B
MOYBEHHOM pacTBope. Takas peakmusi cpefabl OJarompusiTHa W Il pa3BUTHSA
MOYBEHHBIX MUKPOOPTAaHU3MOB, O0OTAIIAIOIINX TIOYBY a30TOM.

XOTsl OTHEeNbHBIE BHUJIBI PACTEHUN MPHUCIOCOOMINCH K CYIIECTBOBAHUIO B
KHUCIION WM, HAoO0OpOT, B IIEJIOYHOW Cpeje, OJHAKO OOJIBITUHCTBO PaCTEHUMN
XOpOIIO Pa3BUBAIOTCS TMPU HEUTPATbHONW WM CIIA0OKHCIION pPEaKIuu TOYBBI

(mmamazon pH 6.0-7.0) [5].
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Crnenyer y4uThIBaTh, YTO MHOTHE U3 OBOILEH - cajaT, KalycTa KOYaHHAs U
LBETHAs, CBEKJIA, OTYpLBI, JYK, CIIapKa, a TaKXkKe KieBep U mouepHa - npu pH 6.0
Y HUKE Pa3BUBAIOTCS XYXKE, UEM MPU PEAKIIUU OJIM3KON K HeUTpanbHOU. Takyro ke
KHCIIOTHOCTh NPEANOYUTAET OOJBIIMHCTBO LBETOB. Ha ocHOBe coOpaHHOU
uH(pOpMaIUU MO0 BHEITHEMY OOJIMKY pacTEHUN ObUT MPEJIOKEH METOJ| JIUCTOBOU
JIMarHOCTUKN HEKOTOPBIX XUMUYECKHX CBOMCTB MOUYBBL. Ha 1ojeBoi npakTuke Mo
¢usnonornn pacteHUd ObUTM pa3oOpaHbl OCHOBHBIE MPU3HAKH-TIOKA3aTeNn
a30THOr0, (HocHOpHOr0 M KAJUHHOTO «TOJOJAHUS PACTEHUM, OBLIM Ha3BaHBI
pacTeHusI- UHAUKATOPHI KUCIBIX U LIEJIOYHBIX NOYB. DTOT METOJA MOYHO CUHUTATh
AKCIIPECC - METOJIOM M PEKOMEH]I0BATh UCIIOJIb30BaTh B pad0OTE C yUAIIUMUCH.

B nannom paznene BKP Obuin paccMOTpeHBI TOJIBKO HEKOTOPBIE METOJbI
U3Y4YEHUS! CBOMCTB MOYB, 00beM pabOThl HE MO3BOJISIET OXapaKTEpHU30BaTh BCE B
nosHOM oO0beme. [1o3TomMy nonbiTaeMcst mpeIcTaBUTh B 0000IIEHHOM BH/JIE aHAJIN3
CYILLECTBYIOIIMX METOAOB Ha IIPEAMET UX BO3MOKHOT'O MCIOJIb30BAHUS M1EJarOrom
B cBOel mpodeccuoHanbHO nearenbHocT. [Ipu paboTe co MIKOJbHUKA CIIETYET
UCITOJIB30BATh TOJIBKO T€ METOBI, KOTOPBIE OTIMYAOTCS IMPOCTOTON BBINOJHEHUS
paboT, He TPEOYIOT OOJIBIIOTO KOJIMUYECTBA PEAKTUBOB, HE UCTIOJIb3YIOT XUMHUUECKU
oracHele coennHeHus U T.4. [loguepkHeM, 4To 0coOyI0 LIEHHOCTh JOJIKHBI UIMETh
METO/Ibl, KOTOPBIE MOKHO CUHTATh HKCIIPECCHBIMU, T.€. OHHU ITO3BOJISIOT MOJIYYUTh
MH(pOpPMAIMIO O CBOWCTBaX MOYB C MHUHHUMYMOM BpPEMEHHBIX 3arpaT. OTMETuM,
YTO BBIOPAHHBIM METOJ TOJKEH OBITh MPUTOJHBIM K MCIOIb30BAaHUIO HA MECTHOM
Matepualie (mo4yBax M MOYBEHHBIX oOpasmnax CBepoBckoi obnactu u CpenHero
VYpana B niesiom). HekoTopbie METOIbI MOXHO MCIOIB30BATh TOJIBKO MPHU U3YYEHHUH
KOHKPETHBIX I10YB, T.€. OHU HE SIBJSIOTCS YHUBEPCAIbHBIMH.

Ananmu3s cojepkanus mouyBoBerueckoit aureparypsl [30] mo3Boswt BEIOpATh
JOTIOJTHUTENBHO K BBIIIE OMNHMCAHHBIM €IIE HECKOJBKO METONOB. B kauecTe
npuMepa METOJIOB JIaOOPaTOPHOIO M MOJIEBOTO H3Y4YeHHs (DU3MUECKUX CBOWCTB
YPaJIbCKUX IIOYB HA30BEM: CUTOBOW I'PAaHYJIOMETPUYECKUN aHaJIU3, arperarHbIi

CTPYKTYpHBIA aHanu3, metoa H.Hukombckoro mo omnpeneneHuio BOAONPOYHOCTH
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arperaTtoB IIOYBBI, METOJ ONPENECIICHHWS IOJHOW BJIIATOEMKOCTH U IIOJIEBOM
BJI&KHOCTH ITOYBHI.

JUtst n3y4eHuss XUMMUYECKUX CBOMCTB M COCTaBa Y PAJIBCKUX ITOYB BO BPEMsI
DKCKYpPCUM CO IIKOJIBHUKAaMHU W TNPOBENECHUSA JIEMOHCTPALMOHHBIX OIBITOB B
71a00paTOPHBIX YCIOBUAX MPEIJIOKUM HECKOJIBKO METOAOB. B mepByro ouepens
3TO  METOJ Kad4eCTBEHHOI'O OIPEIEICHUS OCHOBHBIX THIIOB IOTJIOTHTEIBHOMN
CIIOCOOHOCTH,  OMNpENEICHHUS 30JbHOCTH PACTHUTEIBHBIX OCTAaTKOB U METOJ
OIpe/IeNICHUs] KOJIMYEeCTBA r'yMyca U ero cocrasa. llocnennuil meron B Haubosee
IIPOCTOM BapHaHTE 3TO METOJ, pPa3pabOTaHHbBII W BHEIPEHHBIA B NPAKTUKY
TIOYBEHHBIX UCCIICIOBAHUI N3BECTHBIM pycckuM yueHbiM W.B. TropunsiM [10].

W3 Bcero nepeuHss METOJOB M3Y4YEHUs (GU3NYECKUX U XMMHUYECKUX CBOMCTB
NIOYB BbIOEPEM HECKOJIBKO U OLIEHUM BO3MOXHOCTh HCIIOJIb30BaHUSA UX B paboTe
co mkonpHuKaMu (Taom.1).

Tabnuma 1.
Mertonbl u3ydeHusi CBOMCTB MouB, npeanaraemeie [JHK ncnons3oBanus B

paboTe CO MIKOJIbHUKAMM.

HazBa Nudopmatu | AHanutu Jlnurens Bosmoxnocts | octyn

HHUE BHOCTb yeckas HOCTb ajantanyu HOCTb

Metona CJIOKHOCTh | (3KCIIpecc- | K IKOJIE o0opyao
OIICHKA) BaHUS

Meton

«packa

TBIBA + _ + + +

HUS

Ko10ack

n»

CuroBoii

METON + _ _ + +
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Meton
H.N.
Huxkomnsc

KOro

MeTton
omnpene
JICHUS
I10JIEBOM
BJIAXKHOC

TH

MeTton
Ka4ueCTB.
omp.
THUIIOB
IIOTJIOTH
TENb-
HOH
croco0

HOCTH

+/-

Meton
N.Tropu

Ha

Meton
orpeaen
euss pH

H20
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Meton
onpene + + +
eauss pH

KCl

Meton
ornpenen + + +
CHUS

30JIbHO

CTH

[lo martepuanmaM CBOAHOW TaONMIBI MOXXHO CJENaTh BBIBOJ O HEOAMHAKOBOMN
[EHHOCTH Pa3HBIX TMOYBEHHBIX METOJOB B pabOTe CO MIKOJbHUKAMU BO BpEMs
ayJIMTOPHBIX 3aHSATUN U TPOBEJICHUS YUCOHBIX TEMATHUECKUX IKCKYPCHUH.

Takum oOpa3zoM, Bce coOpaHHbIE MaTepuajbl MO0 MHOTOOOpa3ui0 CBOWCTB
MOYB TOKA3bIBAIOT WX HEOJUWHAKOBYIO POJIb IS OOCCICUYECHMs YCIOBHUM >KU3HU
pPacTEHH, >KMBOTHBIX M MHKPOOPraHU3MOB. [[1ns mNpoBeneHUs 3aHATHN CO
IIKOJIbHUKAMU U3 BCETO MEPEYHs CJIEIyeT BhIOpPaTh HECKOJIBKO HanboJiee BaXKHBIX
B IPAaKTHYECKOM IUIAHE [IOYBEHHBIX CBOMCTB M METOJOB HUX H3yYCHUS.
[Ipennaraercss oOpaTUTh BHUMAHHE Ha TPaHYJIOMETPUUECKUNW U CTPYKTYpPHBIN
(arperatHplif) cocTaB (CHUTOBOM METOJH), PEAKIMI0 Cpelbl (METOJ «JIaKMYCOBOM
Oymaru»), TyMyCUpPOBAaHHOCTh (METOJ] MPOKAJIMBaHUS) U €€ TIJI0I0POJIUE B LIEJIOM.
YpoBeHb  TIOAOPOAMS  MOXXHO  BHU3yaJIbHO  OLEHUTh IO  KOMILIEKCY
MOP(OJOTUYECKUX MPU3HAKOB M CBOMCTB. Bce Ha3BaHHBIE METOJBI MOTYT OBITh
WCIIOJB30BaHbl B paboOTe €O IIKOJbHUKAMHU WM TPU TPOBEACHUU YyueOHOMU
ITOYBEHHOM 3KCKYPCHH.

JIyist mpoBeieHUsT 3aHATHI CO MIKOJIBHUKAMH TOTPEOYEeTCsl OmpeneaeHHOoe
nabopaTtopHoOe U moJjieBoe o0opynoBaHue. [lepeuncieHHble BBIIIE MPAKTHUYECKUE
paboOThl W METOABl M3YyYCHUS IMMOYBEHHBIX CBOWCTB MOTPEOYIOT HAIWYHUS Y

negarora (WM B IIKOJIE) CIHENHUATbHOrO obOopyaoBaHus. Hamu coctaBiieH
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PUMEPHBIN MEpEUYEeHb 000PYAOBAHMS JJIs MPOBEACHUS TEMATUUECKUX 3KCKYPCUI
CO WIKOJIbHUKAMH U U3YYEHUs C HUMU CBOWCTB IIOYBBI.

JUia n3ydeHus Mop(pororuueckux NpU3HAKOB U CBOMCTB MOYBBI B MOJIEBBIX
YCIIOBUSIX MOTPEOYIOTCS: IITHIKOBAs JIONATa, carepHas JIOMAaTKa WM COBOK, HOX,
MEpHasl JIEHTa, ITUIETKa C COJITHOM KUCIOTOM /ISl BBISIBIEHHsI KapOOHATOB, OIOKCHI
U1 0TOOpa 00pa3LoB, MAKETHI JAJIs1 XpAaHEHHsI IOYBEHHBIX 00pa3lloB, STUKETKH.

B naGopaTopHBIX YCIOBHSIX MOXKET MOTpPeOOBaThCS:  TUIOBOW Habop
XUMHUYECKHUX PEAKTUBOB (CIOHBIM XUMHUK»), KOMIIEKT XMMHUYECKON MOCYAbl AJIs
IIPOBEICHHUS] AHAJU30B B HECKOJIBKUX ITOBTOPHOCTSX, HA0Op WHIMKATOPOB,
KOMILIEKT (PUIIBTPOB, BECHI U TEPMOCTAT.

OT MOJIHOIIEHHOTO MaTepUalbHO-TEXHUYECKOTO OOECIEUEHUs] U3yUYeHUs
IIOYB B TOJIEBBIX W JIAOOPATOPHBIX YCJIOBUSIX BO MHOTOM 3aBHUCHUT KOHEYHBIN
pe3ynbTaT npouecca o0yueHus. Pe3ynbTarsl HaOMIOAEHUN ydaluecs 3aUChIBAIOT

Ha CIICIHAaJIBHBIX OJaHKaX WU B JHCBHUKC-TCTpAaaH.
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I'nmaBa 3. MeToauka moJIEBBIX UCCIEIOBAHMI [T0OYB

JIroboe NOYBEHHOE HCCIIEIOBAHUE HAUMHAETCS C IOJIEBBIX pabOT, UMEHHO
OHU (POPMHUPYIOT MpENCTaBICHUE HCCaeaoBaTelst 00 00bekTe u3ydeHus. B psge
nyOymkanuii [28,29] ykaspiBaeTcs, YTO IMEHHO B TTOJICBBIX YCIIOBHSX H3Y4arOT W
ONPENEIAIOT MOYBBI, JAIOT UM IEPBOHAYAJIbHBIE HA3BaHWA IO BHEUIHUM, TakK
HA3bIBAEMBIM MOP(OIIOTUYECKUM TPU3HAKAM, KOTOPHIE OTPAXKAIOT BHYTPEHHHE
IPOLECCHI, MPOUCXOAAIIUE B MOYBAX, UX MPOUCXOXKJIECHUE (FE€HE3UC) U HCTOPUIO
pa3BUTHSL.

H.M. Cubupues cuutai, 4to 1no MoppoJoriueckuM (BHEIIHUM) MpU3HAKAM
MO>XHO OIIPEACIIUTh MOYBY TaK K€, KaK OINpPEACISIETCS MUHEpaJ, paCTEHUE WIIU
*uBOTHOE. [l03TOMY TIpH IIPOBEEHUH MOJEBBIX UCCIEIOBAHUNA OCOOEHHO Ba)KHO
IPABUJIBHO BbIOpaTh MECTO U3yUYEHUS, ONUCATh NTOYBY, OTMETUTh BCE €€ MPU3HAKU
U JaTh €l HazBaHue. OMMOKM, JONYLIECHHBbIE B IOJE NPU 3aKJIaJKe, ONHUCAHUU
pa3pe3a u orOope 00pas3iioB, 3aTEM HEBO3MOKHO HUCHPABUTH HUKAKUMHU CaMbIMU
TOYHBIMM W CJIO)KHBIMH aHaju3aMu B Jjaboparopuu. Bnagenue meToaukoil u
METOJAMHM  MOJIEBBIX  HCCIEJOBAaHMM  TOYB  MOXKHO  CUMTATh  BaXHOU
npoecCUOHaNbHON KOMIETEHIMEH mefarora M 3KCKYpCOBOJA, MPOBOASIIETO
TEMAaTUYECKUE OKCKYpCHM C ydammmucs B mpupony. [Jannas rmaa BKP
MOATOTOBJIECHA HA OCHOBE  MaTepuajioB TMOJEBOM MPAKTHUKA 1O OCHOBaM
IIOYBOBECHHUSI M OKOJOTMH II0OYB, & TaK XK€ METOAUYECKUX PEKOMEHJIAlNu,
U3JI0KEHHBIX B O{HOM 13 padot [18,30].

3.1 MeToauyeckre peKOMEHIAIMH 0 3AJI0KEHUIO PAa3PE30B U MOYBEHHBIX
IPUKOIIOK

JUist u3ydyeHus U ONpeNesIeHUs MOYB, B MPUPOJIC, YCTAHOBIICHUS TPAHMII
MEXIy pa3IMYHbIMH TOYBAMH, B3ATUS OOpa3lOB /AJIs AHAJIU30B 3aKJIAbIBAIOT
CHeLMANbHBIE SIMbl, KOTOpbIE MPUHATO HA3bIBATh MOYBEHHBIMU pazpe3amu. OHH

OBIBAIOT TPEX THUIIOB: MOJIHBbIE (OCHOBHBIE) pa3pesbl, MOMYSIMbI (KOHTPOJBHBIE),
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pUKONKK (MMOBEpXHOCTHBIE). Ha kapTe mx mpuHATO 0003HAYAIOTHh TaK: IMOJIHBIE
pa3pesbl - KPECTUKOM (1), MOTYSIMBI - KPY>KKOM (0), TPUKOIIKHU - TOUKOM (*).

Bo BpeMs mosieBoil MPakTUKH MO MOYBOBEACHHUIO U BO BPEMS SKCKYpPCUU
MOJIHBIC, WJIM OCHOBHBIE, pa3pe3bl JENAI0T C TAKUM PacyeToM, YTOObI ObUIM BHUIHbI
BCE IIOYBCHHBIC TOPU3OHTHI M YACTUYHO BEPXHSS YaCTh HEU3MEHEHHON WU
MaJOM3MEHEHHON MaTepuHCKoM mopoabl. Mx 3akmanpiBalor B HaumOoliee
TUMHWYHBIX, XapaKTEepHBIX MecTax. OHM CcIyXaT s JIETAIbHOTO W3y4YEHUs
MOP(OJIOTO-TeHETUYECKUX MPU3HAKOB MOYB M 0TOOpa 00pa3iioB MO T€HETHUYECKUM
ropu30HTaM JiJi1  (PU3UKO-XUMUUYECKUX, OHOJIOTMYECKUX M JPYrUX aHajJu30B,
OTPENICNICHUs] OKPacKu, CTPYKTyphl U T. A. ['1yOMHA OCHOBHBIX ITOYBEHHBIX
pa3pe30B CHIIBHO BapbUpPyeT B 3aBUCUMOCTH OT MOIIHOCTH IIOYB U LIEJIEH
uccinenoBanuii. OOBIYHO B TNPAKTUKE TOJIEBBIX IMOYBEHHBIX HCCICAOBAHUNA U
KapTUPOBAHUS TOYB MOYBEHHBIE pa3pesbl 3akiajbiBatoT Ha Tiyouny 1,0-2,0 m.
[Ipy TOYBEHHO-MEIHMOPATUBHBIX W  IMOYBEHHO-TPYHTOBBIX  HCCIEIOBAaHUSIX
OCHOBHBIE pa3zpe3bl JenalT IyouHod He wmeHee 2,0-2,5M, wyacto ¢
JOTIOJTHUTEIHHBIM OYPEHHEM JI0 YPOBHS TPYHTOBBIX BOJI. [Ipu n3ydeHN TOpHBIX U
nepeyBIaKHEHHBIX TTOYB TJIyOMHA pa3pe3a B OCHOBHOM HeE IMpeBbIaeT 1 M.

[TosysiMbl, WJIM KOHTPOJIBHBIE Pa3pe3bl, 3aKJIaIbIBAIOT HA MEHBIITYIO TITyOUHY
- ot 75 mo 125 cM, 0OBIUHO 7O Havajla MaTepUHCKOW moponabl. OHU CiyKaT IS
JIOTIOJIHUTENHHOTO  (KOHTPOJIBHOTO) M3Yy4Y€HUsI OCHOBHOMW YacTH TOYBEHHOIO
PO - MOUTHOCTH TYMYCOBBIX U JPYTHMX TOPU30HTOB, TTTyOWHBI BCKUTIAHUS U
3aJIeraHusl CoJied, CTENEHU BBIIIEIOUYEHHOCTH, OTI0/I30JICHHOCTH, COJIOHIIEBATOCTH,
COJIOHYAKOBOCTH M T. 1. [Ipu paboTe CO MIKOJbHMKAMH MOXKHO OTPaHUYHUTHCS
TOJBKO 3aKJIAJKOW MPUKOIOK, YTO MO3BOJUT CYIIECTBEHHO COKPAaTUTh BPEMsl Ha
MapuipyTe.

[Tpukonku, uiam MeIKue, TOBEPXHOCTHBIE pa3pesbl, TIIyOMHOU MeHee 75 ¢,
CIIy’KaT TJaBHBIM 00pa3oM i YTOYHEHUS TIOYBEHHBIX TPAHUI], BBISBICHHBIX

IMOJIHBIMM pa3pe3aMu U IOJTySIMaMU.
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Bce mouBeHHBIC pa3pessl (TIOTHBIE, TIOMYSIMBI U IPUKOIIKH ), 3aJI0’KEHHBIE Ha
oOClIeIOBaHHONW TEPPUTOPUHM W OIKCAHHBIC B TMOYBEHHOM JIHEBHHKE, IOJIKHBI
UMETh €IUMHYI0 HyMmepaiuoo (paspe3 1, paspe3 2,... paspe3 133 u t1.1.). Ilpu
MPOBEICHUH OKCKYPCHH CO INKOJbHUKAMHU IIEJIECO00pa3HO  OTPAaHUIUTHCS
paccMoTpeHreM 4-5 pa3pe30B WM TaKOro e KoJudecTBa Npukonok. Kaxnas
OCTAHOBKA Ha 3KCKYPCUOHHOM MapHIpyTe — 3TO OJ[HA MPUKOIIKA WIH Pa3pes.

[IpaBuiibHOE 3a710KEHHE MOYBEHHBIX PAa3pE30B IMO3BOJISIET M30€kKaTh psiia
METOJAMYECKUX OIIMOOK U MPOJEMOHCTPUPOBATH Harboiee TUTMYHbIC IPU3HAKU U
CBOMCTBA MTOYBEHHOTO OOBEKTA.

BriOop MecT s 3al0KE€HHMS TOYBEHHBIX pPa3pe30B, WX IPaBUIIBHOE
pacrpejienieHde Ha 00ClelyeMOl TePPUTOPHUH - JIeNI0 OY€Hb OTBETCTBEHHOE, U K
HEMY HY>KHO OTHOCHUTBCSI OU€Hb BHUMATENIbHO. EMy mpealiecTByeT 3HaKOMCTBO C
KapTorpadUuecKUMH MaTepuaiaMu WM 0030pHOE MapUIpyTHOE O00Cie0OBaHUE
teppuropun. s okpectHocteil r.ExkarepuHOypra MOXHO BOCIOJIb30BaThCA
COOTBETCTBYIOIIIMMHU KapTamMH, KOTOpble HMEIOTCS Ha Kadeape ¢uznueckon
reorpaduu Ypl'IlV.

[Ipexxne Bcero, mucciaeaoBaTeab M MENAror JOHKEH CaMbIM TIIATEIbHBIM
o0pa3oM OCMOTpPETb U OIEHUTh CTENEeHb OJHOPOJHOCTH penbeda W
PACTUTENBHOCTA TOW YacTH MECTHOCTH, /IS OIKCAaHUS TIOYBEHHOIO IOKpPOBa
KOTOpPOM HamewaeTcs 3aKJiaJlbIBaTh MOYBEHHBIN pa3pe3. Ero He00X0auMoO BBIPHITH
B Haubojee XapakTEPHOM, THIMYHOM MeCTe OOCIeayeMOl TEepPUTOPHUHU.
[louBeHHBIC pa3pe3bl HE JOJDKHBI 3aKIaJbIBaTHCA BOJW3M OJWHOKO PAaCTYIIHMX
JIEPEBHEB, JOPOT, PSJIOM C KaHaBaMH, CBAJIKAMU, OTCTOMHUKAMHU, Ha HETUITUYHBIX
JUISL TAaHHOW TEePPUTOPUHU DJIEMEHTaX MHKpopenbeda (IpO3MOHHBIE MPOMOHWHBI,
MTOHMYKEHUSI, KOUKH).

Ha BbeIOpanHOM 711 MOYBEHHOTO pa3pe3a HEOOXOAUMO BBIKONATH — SIMY
pasmepom 0,8x1,5x2,0 M Tak, 4TOoOBl TPH CTCHKH €¢ OBLIM OTBECHBI, T. €.
BEPTUKAJbHBI, a YEeTBEpTas - CO CcTyneHbkamu. llepenmHsisi «auiieBas» CTEHKA,

KOoTOpasa MpCcAHasHA4dacTCs I MU3YUCHHA ITIOYBCHHOI'O pas3pe3a, AOJIKHA OBITH
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oOpaiieHa K conHiry. Ha HauanpHOM 3Tamne KOMKU pa3pe3a HE0OX0AUMO aKKypaTHO
CHSATbH JICPHUHY UJIU COOPATH JIECHYIO MOJACTWIKY B OT/ACIIBHYIO KyUy.

[TouBy U3 sMBI HYXKHO BBIOpachIBaTh Ha JJMHHBIE OOKOBBIE CTOPOHBI,
YKEJaTEIbHO HE CMEIINBAasi MacCy U3 Pa3HbIX TOPU3OHTOB, HO, HU B KOEM CJIy4yae He
Ha CTOPOHY «JIMIIEBON» CTEHKH, TaK KaK dTO MPUBOJUT K €€ «3arps3HEHUIO» U
JaXe K pa3pylICHUI0 BEpXHEW YacTH CTEHKU MOYBEHHOro paspesa. Komas simbl,
MOJIE3HO OTJIOXKHUTH HEJAIEKO OT pa3pesa Mo OJHOMY 00paslly MOYB M3 Ka)kI0ro
TOPU30HTA JJI JOMOJHUTEIBHOTO MPOCMOTPA M U3YYEHHUS OKPACKHU, CTPYKTYpHI,
HOBOOOPA30BaHUM U IPYTUX MPU3HAKOB MOYBHI.

[locne TOoro kak siMa TroTOBa, YYalIMMCS-3KCKYpPCAHTAM IIpejiaraercs
OTPEJICIUTh TEHE3UC IMOYBOOOPA3YIOMIEH TMOPOJbI, €€ TIpaHyJIOMETPUUCCKUI
COCTaB, 3aCOJIEHUE, CTENEHb YBIAXKHEHHUS U B3SITh 00pa3zel] MOpOoIbl IS
MOCJEAYIONIET0 aHanu3a. B psme ciyyaeB Menaror-sKCKypcoBOJ MOJKET caM
MPOJIEMOHCTPUPOBATh  OMNpPEACIICHUE BBINIE HA3BaHHBIX CBOWCTB BEPXHHX
ropu3oHTOB. [locne 3Toro «JIMueByo» CTEHKY TJIaJKO 3a4MIIAI0T JONATOW U OJHY
(MpaBy10) TOJIOBUHY CTEHKH MPEMApUPYIOT CTAMECKON WM MaJICHHKOM JIOMATKOMH,
JUJISL TOTO YTOOBI JIy4Ille PacCMOTPETh MOP(OIOTr0-TeHETUUECKUE TTPU3HAKU TIOUB, a
BTOPYIO (JIEBYIO) TIOJIOBUHY CTEHKH OCTABJISIIOT B TJIAJIKO 3aYUIIICHHOM BUJE IS
CpaBHEHUSI M KOHTpoyisi. B Takom Buae cTeHKa pa3pe3a MOXET ObITh
chororpagupoBaHa WM 3apUCOBaHA. 3aTeéM HEOOXOJUMO MPUCTYNUTh K
U3YYEHUI0 MOP(]OIOro-reHeTHYECKUX MPU3HAKOB MOYB M OMHCAHUIO TTOYBEHHOTO
pa3pe3a, oOTOOpYy TIOYBEHHBIX OOpaslloB [JIsi M3Y4YEHUS CBOWCTB TIOYB B
J1a00paTOPHBIX YCIOBHUSX.

[To okoHuaHWM BCEX BBIIIE TMEPEYUCICHHBIX pPaboOT pas3pe3 CleayeT
3aKonaTh, MPU 3TOM MOYBEHHAass Macca TOPU30HTOB YKJIAIBIBACTCS B pas3pe3 C
y4€TOM WX TEPBOHAYAIBHOTO 3ajeTaHvs. TakoW BapHaHT 3aKJagKh pa3pesa
11€JI€CO00Pa3HO KCMOIB30BaTh MPU TMPOBEACHUU Y4eOHO-TIONEBON MPAKTUKH CO
CTYJIEHTaMH, KOTJa BPEMEHHBIC OTpaHWYCHUS MHHHMAIbHBL. [Ipu mpoBencHHM

TEMaTHUYECKON AKCKYPCUHU CO IIKOJIbHUKAMM MPUXOJIUTHCS YUUTHIBATH Bpems (3-4
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yaca), OTBEJICHHOE Ha MEPOIPHUATHE B IIEJIOM U TPATUTh €r0 Ha KOMKY U
3aKamnblBaHWE pa3pe30B W TMPUKOMOK  HepaluoHaiabHO. s osTtux menei
npejyiaraeM HCIOIb30BaTh MOMOIHUKOB - CTaXEPOB M3 CTyAeHTOB BY3a wim
KOJUTEKA.
3.2 Meronuyeckre peKOMEHIAIMH 110 H3yYEHHUIO U OMMCAHUIO TOUYBEHHBIX
pa3pe3oB

Pabora ¢ Merommueckoit smreparypod [18] mo wu3ydeHMIO TOYB W WX
CBOMCTB TO3BOJIICT KOHCTaTUPOBATh, UYTO B TIOJIE MOKHO H3y4daTh U OIMPEACIATH
CBOICTBA MOYB, 1aBaTh UM HA3BaHMS IO BHEIIHUM, TaK HA3bIBAEMBIM MOP(OIIOTO-
TEHETHYCCKUM TIPU3HAKaM, KOO ITH MPHU3HAKH OTPAKAIOT BHYTPEHHHE CBOWCTBA
MouBbl, €€ >Xu3Hb. [lo Mopdomoro-reHeTHUECKUM MpPU3HAKAM MOXKHO YHTATh
WUCTOPUIO PAa3BUTHSA TIOYBBI, BBIACHHTH €€ TEHE3UC M JIO HEKOTOPOW CTEIeHU
YCTaHOBUTH arpOHOMHYECKYIO IIEeHHOCTh. [loaTOMY mpHu M3ydyeHHH MOYB B TMOJIE U
MOP(OJIOTUYECKOM OINKMCAHUM TOYBEHHOTO pa3pe3a OYE€Hb Ba)KHO MPABUIIBHO
«IPOYHTATHY TTOYBCHHBIA pa3pes.

ABTOpBl MHOTHX y4eOHBIX Tocobuit [29,30] pekOMEHIYIOT AJis ONMHUCAHUS
MOYBCHHBIX Pa3pe30B TMPEIaraloT pa3iudHble (OPMBI IOJEBBIX IMOYBEHHBIX
JTHEBHUKOB (OJIMH M3 0Opa3IoB JHEBHUKA W (POPMBI 3alHCH B HEM TPHUBEIACHBI
HUKE) WM KypPHAJIOB B IJIOTHOM TeperuieTe. TeXHUKa U TMOCJIeI0BaTeIbHOCTh
paboT TpW W3YYCHUH W OMHCAHWU TOYBCHHOTO pa3pe3a W BEICHWW JTHEBHHKA
139101113 (S

1. 3amucath HOMEp, JaTy H Teorpaduyeckoe TOJOXKEHHE pPa3pesa;
OTMETHUTh XapakTep peibeda, TOUHO yKa3aTh, Ha KAaKOM dJIEMEHTE pefibeda caenaH
paspe3, ommcaThb Yrojbeé U €ro cocrosHue. [l pacTUTEeThHOCTH OTMEYaroT
BHUJIOBOM COCTaB, TYCTOTY M COCTOSHHE, a I TIOBEPXHOCTH OIICHHBACTCS
MPOSIBJICHHE 3a00JI0UEHHOCTH, KOYKOBATOCTH, TPEIIMHHOBATOCTH, 3aCOJICHHOCTH,
KaMEHHCTOCTA M JPYTUX XapaKTEPHBIX OCOOEHHOCTeH. J[aTh arpoHOMHYECKYIO

OIICHKY IIOYB C YYC€TOM JOaHHBLIX O CEJIbCKOXO03SIMCTBEHHOM IOCHHOCTHU IIOYBBI,
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OTMETUTh MATEPUHCKHE W TMOACTUJIAIOUINE TOPOAbl M T[IYOMHY 3alleraHus
TPYHTOBBIX BOJ WJIA MEP3JIOTHI (CE30HHOM), €CIIM OHU OOHAPYKEHHBI.

2. OnpenenuTh TIYOMHY W XapaKTep BCKUIAHUA TMOYBBI OT 10-
MPOLIEHTHOI'O pacTBOpa COJIIHOM KUCHOTHI. JlJIg 3TOro Ha CBEXENpenaprupoOBaHHON
JIMIEBON CTEHKE pa3pe3a 3aKperuisiioT KJIEEHYAThld CAaHTUMETP TaK, 4TOObI HOJIb
COBHJI C MOBEPXHOCTHIO MOYBBI, U TMOCIEIOBATEIILHO CBEPXY JOHU3Y KamaroT W3
MaJ€HbKOW MUIETKHA WIH IJIACTUKOBOTO My3bIpbKa Ha MOYBY COJISIHYIO KHCIIOTY,
KOTOpasi MpU HaJUYUM KapOOHATOB KaJIbLIMS JA€T «BCKUIIAHWE» PA3ITHUUYHON
MHTEHCUBHOCTH (cnaboe, cpeaHee, cuiabHoe Wik OypHoe). CBeleHus 0 TIIyOuHe U
XapakTepe BCKUIIAHUS Cpa3y K€ 3alUChIBAIOTCS B MOYBCHHBIM JHEBHHUK. B TOI
YacTH CTEHKH, TJI€ ONpeelsiach IIyOMHAa U XapaKTep BCKUIIAHUS OT COJISTHOM
KHCJIOTBI, 00pa3iibl IOYB JIJIsl aHAIM3a OpaTh HEJb34.

3. OnpenenuTs MOIIHOCTh KaKJI0I0 TOPU30HTA U MOJATOPU30HTA ITOYB C
HOCIEAYIOLUUM MOAPOOHBIM U3yUYEHUEM UX MOP(OJIOrO-TeHETUUYECKUX MTPU3HAKOB:
IrPAHYJIOMETPUYECKOTO COCTaBa, (PU3MYECKUX CBOWMCTB M JIPYTUX OCOOEHHOCTEU
(OoKpacka, CTPyKTypa, BIQXXHOCTb, IJIOTHOCTb, CKBa)XKHOCTb, HOBOOOpa3OBaHUS,
BKJIFOUECHMSI, KOPHEBAsI CUCTEMA, XapaKTep Mepexo/ia OAHOr0 FOPU30HTA B APYTOM).
CrenaTth COOTBETCTBYIOIME 3aIIMCH B IOYBEHHOM JHEBHUKE.

4, B otaenbHbIX ciywasx qis Oosee TMOJHOW XapaKTePUCTUKH TOYB
(3acoyieHHbIE, MepeyBIaXHEHHbIE W TIP.) MPOU3BECTU NPOCThIE XUMHUYECKHE
aHanu3bl (onpenenenue pH, XJIOPUCTBIX U CEPHOKUCIBIX COJIEH, HAIUYUS JKeJe3a,
COJIbI U T. 11.); ONpeACUTh (U3UUECKHE CBOMCTBA (BJIaXKHOCTb, IJIOTHOCTH U JIP.),
HE TpeOyIoUIUE CI0XKHOT0 000pyAOBaHMUS.

S. JlaTp moJieBOE€ OIpEAENICHHE IOYBbl, YCTAHOBUTh €€ ILIEHHOCTh. B
Ha3BaHUU TIOYB CJEAyeT OTpa3uTh THUII, NOJATHUII, BHUJ, PA3HOBUAHOCTH U
noyBOOOpa3ywIly0  mopoay. HameTuTs  mpuMepHble  TpaHUIBI €€
pacnpoCTpaHEHUs] Ha HW3Yy4aeMOM TEPPUTOPHM M, HAKOHEL, B3ATh IIOYBEHHBIE

oOpa3Lpbl AJIs aHAJU30B, a IPU HEOOXOAUMOCTH U MOHOJIUT.
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bonee mnpocToif BapuaHT mpenCTaBICHHON BbIIe (OPMBI IOJEBOTO
JHEBHHMKA OyJEeT MNpEUIOKEH YydauuMmcs Ui 3aloJIHEHHWS Ha MapupyTe Io
Jeconapky B MHKpopailoHe Ypanmamia (3kosornyeckas tpomna uM. KysHernosa).
CaMm BKCKYpCHOHHBINM MapuipyT omnucaHn B mnocienneit rmaBe BKP. B coem
JHEBHUKE y4YalllMecsl NENAar0T CXEMAaTUYECKYI0 3apUCOBKY pas3pes3a, YKa3bIBarOT
I'PaHULIBI TOPU30HTOB, NAIOT KPATKYK) XapaKTEPUCTHUKY CBOWCTBAM HM3y4aeMOIO
OoO0BEKTA.

PaccmotpuMm Mopdonoruueckue nNpu3Haku MOYB, KOTOPbIE JOJDKEH 3HATh
KKl HaTypalucT W OHMOJOr. DTH MPU3HAKK BBICTYNAIOT B POJIM MpeaMera
paccMOTpeHus (M3y4eHus) BO BpeMs IOYBEHHOM 3KCKYPCHUHU.

Beiie yke HEOAHOKpAaTHO HAMHM OTMEYaloCh, YTO MOYBBI 0O0JanaroT
BHEIIHMMHU, TaK Ha3bIBAEMBIMU MOP(POJOTHUECKUMHU MpPU3HAKAMH, KOTOPbIE
OTpa)kar0T BHYTPEHHME IMPOLECCHI, IPOUCXOASAIINE B MTOYBAX, UX IIPOUCXOXKICHHE
(rene3zuc) u ucroputo pa3BuTHs. OHM MOTyT OBITh PACCMOTPEHBI BO BpeMs
y4eOHOM 3KCKYPCUU CO IIKOJIbHUKAMH U CTYACHTaMHU.

[To MopdornormueckuMm MNpU3HAKaM IOYBY MOXHO OTIUYUTH OT TOPHOU
nopoAbl WJIM OJHY MOYBY OT JPYrod, a Takke NPUOIU3UTEIBHO CYAHUTh O
HAIpaBJICHUU U CTENEHU BBIPAKEHHOCTH MOYBOOOpa3oBaTeNbHBIX MpoueccoB. K
IJIABHBIM MOP(OJIOTUYECKUM MPU3HAKAM IOYBBI OTHOCATCS: CTPOSHHE MTOYBEHHOTO
npoduiis, MOITHOCTh MOYBBI U €€ OTAEJIbHBIX TOPU30HTOB, OKpacka, CTPYKTYypa,
IpaHyJIOMETPUUECKHI COCTaB, CII0KEHUE, HOBOOOPA30BAHUSI U BKIIFOUEHUSI.

Bce aBropsr [19,22 u ap.] equHOAYIIHBI BO MHEHHUH, YTO MOIIHOCTh ITOYBBI
U €€ OTIEIbHBIX FOPU30HTOB TPATUIMOHHO CUMTAETCS MEPBBIM U3 OLIECHUBAEMBIX
UCCJEeoBaTENEeM MOKa3zareaeM. MONIHOCTh MOYBBI - 3TO TOJUIMHA €€ OT
MOBEPXHOCTH  BIrIyOb 10 cnabo  3aTpOHYTOM  MOYBOOOPA30BATEIbHBIMU
IIPOLIECCAMHM MATEPUHCKON MOPOJbI. Y pa3HbIX NOYB MOIIHOCTh HEOJIWHAKOBA, OT
40-50 no 150-200 cm u Gornee.

MOIHOCTh TOYBEHHOTO TOPU30HTA - OTO TOJIIMHA TOPU30HTA OT

MOBCPXHOCTHU IIOYBbI WJIM BbIIICICKAMICTO TOPU30HTA O HHUIKCIICKAIICTO
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FOPU30HTA, W3MEPEHHAass C TOYHOCTBIO J0 OJHOIO CaHTUMETpa. ['paHuIlbI
ITOYBEHHBIX TOPU30HTOB U MOJATOPU30HTOB YCTAHABIIMBAIOT [0 COBOKYITHOCTH BCEX
MPU3HAKOB (LIBET, CTPYKTYpPa, CII0KEHUE, NIOTHOCTh U T. 1.).

[Ipu peMoOHCTpalMyM MNOYBEHHOIO TEJIa BO BpPEMs JIKCKYPCHH BHUMAaHHUE
ciymiaTesied U KCKypPCaHTOB clieyeT 3a(hUKCUPOBaTh Ha BHEITHEM BUJIE TPAHMII
rOpU30HTOB. ['paHuIia MEXKIy IMOYBEHHBIMH TOPU30HTAMHU XapaKTEPHU3YETCS IO
nByM mpusHakaM. [lo ¢opMe oHa MOKeT OBITh POBHOM, BOJHHUCTOH, KApMaHHOM,
SA3bIKOBATOM, 3aTE€YHOM, Pa3MbITOM, NWIbYaTOM, mnamucagHou. Ilo creneHu
BBIPAKEHHOCTU OOBIYHO PA3IMYalOT TPU THIA MEPEXOJO0B: PE3KUU Tepexon -
CMEHa OJJHOrO TOPU30HTAa JIPYTUM MNPOUCXOJUT HA MPOTSIKEHUHU 2-3 CM; SICHBIU
IIepexXo/l - CMEHAa T'OPU30HTOB IPOUCXOIUT HA MPOTSIHKEHUH S5 CM; MOCTEIIEHHBIN
Nepexo/l - OYeHb MOCTENEHHAsi CMEHA TOPU30HTOB Ha MPOTSHKEHUU 0oJiee S5 cM.

B moneBpIX JHEBHUMKAxX XapakTep TPaHULbl TOPU30HTA SKCKYPCAHTHI
JOJDKHBI ~ TOKa3bIBaTh  CXEMAaTUYHO TPU  3apUCOBKE  Bcero  mpoduis
paccmaTpuBaeMoil mouBbl. Ha wmapmpyre no necomapky «llapk IloOensn»
00BEKTaMH 3aPHCOBKU U U3YYECHHS OYIyT JE€PHOBO-NO30JIMCTHIE, CEPhIE JIECHBIE,
OOJIOTHBIE U JIp. TUTIUYHBIE YPATIbCKUE MTOYBHI.

3.3 MeTonuueckne peKOMEH AU TI0 U3YUYEHHUIO B OMTMCAHUIO MOP(HOIOTHYECKUX

MIPU3HAKOB

B nannoMm paszmene mpeamoiaraeTcs pacCMOTPEeTh HauOosiee 3HaAUUMbIC IS
UCCIIEIOBATENA-I0YBOBEIa TPU3HAKU TIOYBBI M JOCTYMHBIC ISl BOCHPUSTHUS
IIKOJbHUKAMU-IKCKypcaHTamu.  llpudyem  mocieaHue HE  HUMEIOT  JIake
AJIEMEHTAPHBIX MMOYBOBEIYECKUX 3HAHUM M paccMaTpyUBaeMble MPU3HAKHU JOJDKHBI
OBITh JIETKO BHUIAUMBIMHU, Y3HABAEMBIMH M HWHTEPECHBIMH ISl MPAKTUUYECKOTO
n3yueHusi. KonnyecTBo M3ydyaemMbIX NPU3HAKOB U CBOMCTB MOYKHO OTPaHUYUTh, U
B3STh JJIsI PACCMOTPEHHUS TOJIBKO JIETKO JHarHoctupyeMele. B nanHoMm pasjene

BKP cnenan akiieHT MMEHHO Ha Takue MPU3HAKU U cBOMCTBA. VX BBIOOpP OCHOBaH
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Ha y4YeTe ONbITa aBTOpA MO M3YYECHHUIO MOYBBI B IOJEBBIX YCJIOBHUSAX BO BPEMS
II0JIEBOW MPAKTHUKH MO MTOYBOBEACHHUIO.

Oxpacka noueni

[IBeT mouBHI - HauboJee NOCTYMHBIN JJIsl HAOMIOACHUS MOP(HOIOrHYECKUn
npu3Hak. OH MIKUPOKO MCIOJIB3YETCS B MOYBOBEACHUM JJIs IPUCBOCHUSI HA3BaHUMN
noyBam (4epHO3eM, KPaCHO3EM, JKEJITO3EM, CEPO3EM U JIp.).

B yue6noii mureparype [30] oTMewaercs, 4To OKpacka MOYB 3aBUCUT OT MX
XUMHUYECKOTO COCTaBa, YCIOBUW IMOYBOOOpPA30BaHUS, BIAKHOCTU. ['yMycoBbie
BEILECTBA MPUAAIOT MOYBE YEPHYIO, TEMHO-CEPYIO U CEPYIO0 OKPACKY; COCIUHEHUS
xenesa (III) - kpacHyto, OpaHXEBYIO U KENTY10, a coeauHenus xxenesa (I1) - cuzyro
U TOJIyOOBaTYIO OKPACKY; KpEMHE3eM, KapOOHAT KalblMsl, KAOJMHUT, @ TAKXKE TUIIC
U JIETKOPACTBOPUMBIE CONM - Oenyro U Oenecyro okpacKy. PaznuyHoe coueraHue
YKa3aHHBIX TPYMNIl BELIECTB ONpEAeNseT OoNbllIoe pa3HOOOpa3ue MOYBEHHBIX
[[BETOB M OTTEHKOB. M€TO/1bl N3yUEHUs IEPEUUCIICHHBIX CBOICTB ObUIN OMKUCAHBI B
MPEBIAYIIEH TJ1aBe.

Xopomro u3BectHo [30], uTO BepXHHE TOPH3OHTHI OKpAIICHBI T'YMYCOM B
TEMHBIE I[BETa U OTTEHKU. UeM OoJiblliee KOJIMYECTBO T'yMycCa COJAEPKHUT MOYBa,
TEM TEMHee OKpallleH ropu3oHT. Hannume xene3a u mapraHiia npujaeT MOYBe
Oypble, OXpUCThIE, KpacHble TOHA. beneckle, Oenbple TOHA MPEANoNaralT HaIuYue
IIPOLIECCOB OMOA30JIMBAaHUS (BBIMBIBAHUS MPOIAYKTOB PAa30KEHUS MUHEpAIbHOU
YacTU TOYB), OCOJIOJEHUS, 3aCOJICHUs, OKapOOHAYMBaHUS, T. €. MPUCYTCTBHE B
MOYBE KPEeMHE3eMa, YTIIEKUCIIOrO KaJIbLIUA U MarHus, TUIICA U JPYTUX COJEH.

[TouBsI KpaitHe pe KO OBIBAIOT OKpAIIEHbl B KAKON-THMO0 OJIUH YUCTHIN 1IBET.
OOBIYHO OKpacka MOYB JOBOJBHO CJIOKHAsE U COCTOMT W3 HECKOJIBKHX I[BETOB
(manmpumep, cepo-Oypasi, OenecoBaTo-cu3asi, KpacHOBaTO-KOpUYHEBas M T. J.),
npuyeM Ha3zBaHUE MpeoOIaaaroIIero BeTa CTABUTCS Ha MOCIEAHEM MECTE.

Jnia onpesiesieHns: OKpPacKH MOYBEHHOT'O TOPU30HTA HEOOXO0IUMO:

a) YCTaHOBUTH MPE00JIaIatoui 11BET;

0) onpenenuTh HACKHIMEHHOCTh ATOTO IBETA (TEMHO-CBETIOOKPAIIICHHAS );
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B) OTMETUTH OTTEHKH OCHOBHOTI'O I[BETA.

[Ipu onpeneneHnn OKpacKU MOYBBI B MOJEBBIX YCIOBUSAX HYKHO YUUTHIBATh
BJIQXKHOCTh IIOYBBI M CTENEHb OCBEIICHHOCTH IIOYBEHHOIO paspesa. BiiakHas
noyBa HMMeeT 0o0Jiee TEMHYIO OKpacKy, 4eM BO3AylIHO-cyxas. B TeHu mnousa
BBIIVIIUT TEeMHee, 4YeM Ha conHue. Ilpu omnpeaeneHnn 1BeTa IOYBBI
PEKOMEHIyEeTCSl MCIIOJIB30BaTh CTAHJAPTHBIC [IBETOBBIC IIKaJIbl, HaIpUMED,
«TpEeyroJbHUK» NOYBEHHBIX OKpacok C.A.3axaposa wim mkainy A.I'.Mancemna.

Brasicnocms nougul

Bra)xHOCTh HE SIBISIETCS YCTOMYMBBIM MPU3HAKOM KaKOM-TMOO MOYBBI WM
MOYBEHHOT0 ropu30HTa. OHA 3aBUCUT OT MHOTHX (DAKTOPOB: METEOPOJOTMYECKHUX
YCIIOBHM, YpPOBHA TPYHTOBBIX BOJ, TIPaHYJOMETPUYECKOTO COCTaBa IIOYBHI,
XapakTepa pacTUTENBHOCTH U JIp. HAIIPUMED, IPU OJUHAKOBOM COJEPKaHUU BJIArH
B IIOYBE IE€CUaHble (JETKHE) TOPU30HTHI OYAyT Ka3aThCsl BIAXHEE TIIMHHUCTBHIX
(Tsoxensix). B npenpinymeit rimase BKP Obl1 paccMoTpeH MeTon ompeneneHus
MOJIEBOM BJIAXKHOCTU MOuYBBL. CoueraHne MOpP(OJIOrMYEeCKUX HAOMIOACHUN U
pE3yNbTATOB TEPMOCTATHOE - BECOBOIO METOJA ONPENEJICHUS BIJIAXKHOCTH JACT
MCCIIEAOBATENI0  BO3MOXKHOCTH  HMHTEPNPETHPOBATH  pOJb  KJIMMaTa B
(opMUPOBAHNN U3y4aeMOU MOYBBI.

IIpu onrcaHuy MOYBBI BBIJEISAIOT [IATh CTEIIEHENW BIIaKHOCTH:

1)  cyxas moYBa WBUIMT, NMPUCYTCTBHE BJIAard B HEH Ha ONIyIb HE
OLIYIIAETCs, HE XOJIOAUT PYKY; BIAXKHOCTb IMOYBBI OJIM3Ka K TUTPOCKONUYECKOM
(BJIIaKHOCTB B BO3JIYIIIHO-CYXOM COCTOSIHHH);

2)  BI@KHOBaTas TOYBA XOJIOJAUT PYKY, HE MBUIUT, TPU IOJCBIXaHHH
HEMHOTO CBETJIEET;

3) BIaXHas I[OYBAa - HA OINYNb SIBHO ONIYIIAeTCS BJara;, IO4YBa
YBIQXKHSET PUIBTPOBAIBHYIO OyMary, Mpu MOJChIXaHUHM 3HAUUTENBHO CBETIIEET U
coxpanseT (GopMy, IPUAAHHYIO €€ MPHU CHKATUU PYKOil;

4)  celpas TmoYBa - NpPU CKAMAHHM B pyKe TpEeBpamacTcs B

TECTOO0Opa3HyIO Maccy, a BOJa CMaunuBaeT PyKy, HO HE COUMTCA MEXIY MaJlblIaMu;
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5)  Mokpas modYBa - MpU C)KMMAHWK B PyKE M3 TOYBHI BBIICISCTCS BOJA,
KOTOpasi COYMTCS MEXTy TaTbIIaMH; TTIOYBEHHAS Macca OOHAPYKUBAET TEKYUYECTh.

CreneHb BIaXXHOCTU BIMSIET HA BBIPAXKEHHOCTh JAPYTUX MOPQOIOTHUECKUX
MPU3HAKOB TIOYBBI - OKPACKH, CJIOXKEHUS, CTPYKTYpbl TOYBBI M T. ., 4YTO
HEOOXOJMMO YUUTHIBATH MPHU OINKUCAHUU MOYBEHHOTO paspes3a. ATy OCOOEHHOCTh
MOJYEPKUBACT HKCKYpCOBOJ BO BpEMsl paccka3za O pacCMaTpUBAeMOW  IOYBE:
JIEPHOBO-TIOI30JIUCTOM, CEPOM JICCHOM TIIeeBOM W OOJOTHOM MOYB. DTH TPH MOYBBI
¢ Mapuipyta no Tporne uMm. Ky3HeroBa mo3BOIST MPOAEMOHCTPUPOBATH Pa3IUUMs
MEXIy aBTOMOP(HBIMH, TOIYTHAPOMOPGOHBIMA M TUAPOMOP(PHBIMH YCIOBHSIMHU
Mo4YBOOOpa3oBaHUs B TMOA30HE IOKHOUW Taiirm (okpectHOCTH T.ExarepunHOypra).
Takoro poxa Marepuanbl  HAUOONBIIUN  MHTEPEC HUMEIOT JUIsl CTYJCHTOB
€CTECTBEHHO - Hay4YHBIX (DaKyJbTETOB, a Mpu paboTe CO MKOJbHUKAMH
JIOCTAaTOYHO YKa3aTh HA PA3IM4Msl B YCIOBUAX YBIAKHEHUSI MIOYB U HEOJMHAKOBYIO
PacCTUTENBHOCTh HA STUX MMOYBAX.

Cmpykmypa

N3BectHO [22], uTO mOYBa MOXKET OBITH CTPYKTYPHOH M OECCTPYKTYPHOM.
CTpyKTypa MOYBHI - 3TO B3aUMHOE PACTOJOKECHHE CTPYKTYPHBIX OTACIBbHOCTEH
(arperatoB) omnpenencHHOW ¢GOpMBI W pa3MepoB. ArperaTthl COCTOSIT U3
COCIIMHEHHBIX MEXIy cO000W dYacTull (MEXaHUYEeCKUX HyeMeHTOB). CTpyKTypa
MOJKET OBITh OIICHEHA B €CTECTBEHHOM 3aJIeTaHUU Ha «JIMIIEBOI» CTEHKE pas3pesa u
B pacchlllaHHOM oOpa3siie. MeToapl U3y4eHHs] 3TOr0 CBOMCTBA OMHUCAHBI paHee B
MPEABIAYIIEH TIIaBE.

Pa3nuuaroT TpM OCHOBHBIX THIIA CTPYKTYPhI, KaXIbli W3 KOTOPHIX B
3aBUCUMOCTH OT Xapaktepa peOep, TpaHel TMojpa3denseTcs Ha pOJbl, a B
3aBUCHUMOCTH OT pa3Mmepa - Ha Bubl [18].

Kaxmomy THmy TmOYB W OTACIBHBIM T'E€HETHYECKUM TOPU3OHTAM
CBOMCTBEHHBI ONPEICJICHHBIC TUIBI TTOYBEHHBIX CTPYKTYp. B MojeBBIX ycmoBusx
PEeKOMEHyeTCsl Ha JIMIIEBOM CTEHKE pa3pesa BhIpe3aTh HEOObINON obpaszeln

TpyHTa U MOAOPOCUTH €Tr0 HECKOJBbKO pa3 Ha JaJoHH uiau jomare. [lpu stoi
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orepainuu 00paser] pacragaeTcs Ha CTPYKTYPHBIE OTIAEIBHOCTH, UX BHUMATEIHLHO
paccMaTpuBaloT, ONPEACISAIOT CTENEHb OJJHOPOIHOCTH, pa3Mmep, GopMy U XapakTep
MOBEPXHOCTH. JlaHHbIE HAOJIIOICHUI 3aHOCSTCS B TIOJIEBOM JHEBHUK.

Ecnu ctpykTrypa HEOAHOPOJHA, TO AJSL €€ XapaKTePUCTUKH MCIIONb3yeTCs
JIBOMHOE Ha3BaHUE (HampuUMep, IMbUIEBATO-KOMKOBaTas WJIH  OpEXOBaTo-
TIIBIOKNCTAs1), TOCJHEIHUM TEPMUHOM TIOJUYEPKUBACTCS MpeodIagaromuil  BU
MMOYBEHHOM CTPYKTYpHI. B KauecTBe MOMOIHUTETLHON XapaKTePUCTUKH CTPYKTYPHI
MOET OBITh OTMEYEHa €€ NPOYHOCTh M YCTOMYMBOCTh K Pa3pyLICHUIO IPHU
yBinaxHeHu. I[louBwl, oOmamaronue, BOJOMPOYHON CTPYKTYpPOM CUUTAIOTCA
HanOoJIee IIEHHBIMHU B arPOHOMHYECKOM IIJIaHE.

Cnooicerue nouswl

CrnoxeHue TOYBHI O3HAYaeT B3aWMHOE PACIONOKEHHE M COOTHOIICHHE
CTPYKTYPHBIX OTJEJIBHOCTEW B COYETAHUU C MOPAMU U MYCTOTAMH B TOYBE. JTO
BHEIIIHEE BBIPAKEHUE €€ IUIOTHOCTU U MOPUCTOCTH. CIIOKEHHE MOYBBI 3aBUCUT OT
€e arperaTHoro, rpaHyJOMETPUYECKOT0, XMMHUECKOTO COCTaBa M OT BIAKHOCTH
MOYBEHHBIX TOPU3OHTOB.

[To MIOTHOCTH B CyXOM COCTOSIHUM CIIOKEHUE OBIBAaCT CIMTOE, IUIOTHOE,
peixjioe u pacceimuatoe. ITouBoBensr [19,22] pekOMEHIyIOT €ro OICHMBATH B
MOJIEBBIX YCIIOBUSX CIICTYIOIINUM CIIOCOOOM:

Cnutoe (04eHb TUIOTHOE) CIOXKEHHE - JIOTATa WM HOX MPHU CHIIBHOM yaape
BXOJISIT B TIOYBY HAa HE3HAUMTEIbHYIO ITyOMHY, HE Oosee 1 cM; xapakTepHO s
CJIMTBIX YEPHO3EMOB, MILTIOBHAIBHBIX TOPH30HTOB COJIOHIIOB.

[TnoTHOE ClIOKEHUE — JIOTIaTa WIIM HOXK TpHU OOJBIIIOM YCHIIMU BXOJAT, B
MOYBY Ha TIIYOMHY 4-5 CM W MOYBa C TPYAOM pPa3IaMbIBACTCs PyKaMu; THITHYHO
JUTSL WILTIOBUATBHBIX TOPU30HTOB CYTJIMHUCTHIX U TJIMHUCTHIX TIOYB.

[InoTHOBaTOE CJOKEHWE — JIOTaTa WM HOX C HE3HAYUTEIbHBIM YCHIHEM
BXOJISIT B MIOYBY, TaKasi IOYBa UMEET YIOBJICTBOPUTEIHHYIO OCTPYKTYPEHHOCTb.

PreIxyioe ciioxkeHue — jomara WiM HOX JIETKO BXOAST B TMOYBY, OHA JIETKO

pa3iaMbIBaeTCsl PyKaMu, XOPOIIO OCTPYKTYpEeHa, HO CTPYKTYpPHBIE arperarsl ciiado
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CIIEMEHTHUPOBAHBI MEXIYy CO00#; HAOMIOJAETCA B XOPOIIO OCTPYKTYPEHHBIX
TYMYCOBBIX TOPU30HTAX.

PaccbimuyaToe cnokeHHe — MOYBa O00JIAJJAeT CHIMYYECThlO, OTHEIbHBIC
YACTHUIIbl HE CIIEMEHTHUPOBAHbI MEXAY COOOM; MPUCYIE MaXOTHBIM TOPU30HTAM
CyNECYaHbIX U IECUYAHBIX MTOYB.

[TopucTtocTh MOYBHI XapakTepu3yeTcss GOopMON U pa3Mepamu MOp BHYTPHU
CTPYKTYPHBIX OTJCIBHOCTCH WM MKy HUMH. B muteparype [18] mpemnaraercs
[0 TOPUCTOCTH  TEHETUYECKOrO0 TOPU30HTA pa3IUYaTh CIEAYIOIINE THIIbI
CJIO’KEHHUS TIOYB:

1. [lo pacnojioxeHHUI0 TOp BHYTPU CTPYKTYPHBIX OTACIBHOCTEH:
TOHKOIIOPUCTOE - MTOYBEHHAs] Macca MPOHU3aHa MOpaMH JUaMETPOM MeHee |mM;
MOPUCTOE - TIOYBEHHAs] Macca MPOHM3aHa mopamu B 1-3mm; rybuaroe - B MOYBE
MHOI'0 MyCTOT OT 3 10 SMM; HO3JApeBaToe (WJIM AbIpYATOE) - MOYBEHHAs Macca
comepkut monoctu oT 5 g0 10mMm; siuencroe — mycToTel KpynHee [0mwm;
TpyOuarToe - mo4Ba MPOHU3aHa KaHAJIaMH, IPOPBITHIMUA KPYITHBIMU 3€MJICPOSIMH.

2. [Io pacmnosioKeHUI0 MOP MEXKIY CTPYKTYPHBIMU OTHAEJIBHOCTSIMU B
CyXOM COCTOSIHMM: TOHKOTPEIIMHOBATOE - TMOJIOCTH IIUPUHOW MEHEE 3MM;
TPEUIMHOBATOE - MOJIOCTU pazMepoM 3-10 mM; mieneBaToe — MOJIOCTH IMIUPUHOM
oonee 10 mm.

B nmureparype [18] m Hamm B jmaHHOW paboTe YK€ HEOJHOKPATHO
OTMEYaJIOCh, UTO CJIIOKEHUE UMEET OO0JIBIIIOE TPAKTUIECKOE 3HAYEHUE, TaK KaK OHO
XapakTepu3yeT MOYBY C TOYKM 3pEHUs] TPyAHOCTH ee o0paboTku. JlaBHO
YCTAHOBJICHO, YTO TJIMHUCTBIC U TSHKEJIOCYTJIMHUCTBIC (TSKEIbIE) TOUBBI TPEOYIOT
3HAUUTEILHO OOJIbIlle YCWIMN mpu 00paboTKe, YeM CpPeAHECYTIMHUCTBIC U
necuanbie (jerkue). Takxke OT CI0KEHHUs 3aBHUCSAT BOJHO-(pU3MUECKHE CBOMCTBA
IOYBBI, JIETKOCTh MPOHUKHOBEHHS BOJBI M KOPHEW PAaCTeHUU B MOYBY. MeTobl
M3YUYEHHUS ITUX CBOMCTB OMMCAHBI B IJ1aBe 2.

Hosoobpazosanus
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Bce mouBoBennt  [3,16,22] oTMe4arOT  MCKIIOYHTENBHYI  POJb
paccMaTpruBaeMoro MOpPQOJIOTHYECKOT0 TPU3HAKA B WHTEPHpPETAIlMH TEHE3Hca,
BO3pacTa M JPYrHMX OCOOEHHOCTEHl MOYBBI Kak NpupoaHoro tena. OTaenbHO
CIIEAYeT yKa3aTh Ha JUArHOCTHUYECKYIO POJIb TOYBEHHBIX HOBOOOPA30BaHMU U MX
MO>KHO paccMaTpuBaTh KaK MHIMKATOPHI U MapKephl OMpPEIeIeHHBIX XUMHYECKUX
XapaKTepUCTHK IOYBEHHBIX TOPU30HTOB W TOYBBI B 1enoM. K TOYBEHHBIM
HOBOOOPA30BaHUSM OTHOCSTCS T€ BBIICICHHUS U CKOIUICHUS Pa3JIMYHBIX BEIIECTB,
KOTOpbIE CO3/alOTCS B TOYBEHHOM TOJIIE B TMpOLEcCe MOYBOOOPA30BAHUA.
PaznuuaroT HOBOOOpa30BaHMS XUMHUYECKOTO W OMOJIOTHYECKOTO MPOUCXOKICHHUS.
Haunbonee mmMpoko B TOYBaX MPEICTABICHBI HOBOOOPA30BAHUS XHUMHYECKOTO
POMCXOXKACHUS, UX MPUHSITO ACTUTH 0 (OPME U MO0 XUMHYECKOMY COCTaBY.

[To ¢opme xumMuyeckue HOBOOOpA30BaHHS Ppa3IESAIOT Ha CIEAYIOLIUE
TPYIIIIBL:

1)  BBIBETH U HAJIETHI - XUMUYECKUE BEIIECTBA, KOTOPHIC BHICTYIAIOT Ha
MOBEPXHOCTH TIOYBBI WJIM Ha CTEHKE pa3pe3a B BHJE TOHYAWIICH TUICHOYKH
(HarrpuMep, pacTBOPUMBIE COJIH);

2)  KOpOYKH, TpPUMa3K{, MOTEKH - BEIIECTBA, KOTOPHIC, BBICTYyIAas Ha
MOBEPXHOCTH TOYBBI WM IO CTEHKaM TPEIIMH, OOpa3yloT Cloi HeOOIbIIon
TOJIIIHBL;

3)  NOPOXWIKH U TPYOOUKH -BEUIECTBA, 3aMOJHSIONINE XObI YePBEH HIIH
KOpHEH, HOPBI ¥ TPEIIUHBI IOYBBI;

4)  KOHKpEIMH M CTSDKECHUS - CKOIUICHUS Pa3JIMYHBIX BEIECTB 0OJIee HITH
MeHee OKpYTJion (popmbi;

5)  mpocnoiika - BelecTBa, HAKATUIMBAIOIINECS B OOJNBIINX KOJMYECTBAX,
TPOTHUTHIBASI OT/ICIBHBIC CIION ITOYBHI.

[To cocraBy XuUMHYECKHE HOBOOOpPA3OBaHMS pPEKOMEHIYeTCs (CChLIKA)
HOJJPa3/IeIUTh Ha CEMb TPYIIIL:

1. Cxomnienusi jerkopactBopuMbix cojeit  (NaCl, CaCl2, MgCl2,

Na2S04 u 1. n.). benoro nera. Berpewatores B 3aCOJNIEHHBIX MOYBAX M MOPOAAX,
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yaiie B YCIOBUSAX CYXOW NOJYMyCTBIHHOM H mycThIHHOW crenu. Haunbonee
XapakTepHble (OPMBI CKOTUICHHSI - HAJICTHI W BBIIBETHI, KOPOUKH U TIPUMAa3KH,
KPYIUHKU U OTJIE€NbHbBIE KPUCTAILIBI COEH.

2. Cxommennst runca (CaSO4). bemoro mera. OTMe4aroTCs B TeX JKe
MOYBax, YTO U JETKOPACTBOPUMBIE COJIU, B (JOPME BBILIBETOB, HAJIETOB, MPOKHIOK,
a TakKe B IITyOOKHUX TOPU30HTAX YEPHO3EMOB I0KHBIX U KAIlITAHOBBIX TIOYB B BUJIE
0COOBIX CPOCTKOB, HA3bIBAEMBIX «3EMJISTHBIMU CEpII[aMi», KOTOPBIE Yalle BCETO
pacrnosiararoTcs B MoJIMOYBEHHBIX TOPU30HTAX B JIECCOBUIHBIX TOPOAAX.

3. Cxomienusi kapoonata kanbiug (CaC03). benoro u rpsizHO-0en0r0
nBera. 3aieraloT B (QopMe KapOOHAaTHOW IIECEHH, KApOOHATHBIX TPYyOOUEK,
«Oenornazku» u Ap. HoBooOpazoBaHMsI YrIEKHUCION HU3BECTH BCTPEYAIOTCS B
oyBax IIOYTH BCEX 30H, HO HauOoyiee TUIMYHBIE (OpMBI 00paszyroTcs B
YepHO3eMaX M KaIlITAHOBBIX IOYBaX, IJI€ MOBCEMECTHO MOXXKHO HaOIoJaTh B
ropuzonte C «Oernornasky» - O6echopMeHHbIE Oeible IJIOTHBIE MATHA WU3BECTU
BEJIMYUHOM 1-2cMm.

4, CkomuieHusI OKHCIIOB M THUIpPAaTOB OKHCIOB 3JKelie3a, MapraHua u
dbochopnoit kucnotel. KpacHo-Oypsie, p>KaBO-OXpUCThIC, PO30BBIC, JKEITHIE U TIP.
OOpa3yroT HaJEThl, IJIEHKH, BHIIBETHI, MPUMAa3KH, MATHA, TPYOOUKH, KOHKPEIIUU U
T.A. OTH 00pa3oBaHUsi HanboJee XapaKTEepHBI ISl MOYB JEPHOBO-TIO30JIUCTOM
30HBI U BIQXHBIX CYOTPOIMUKOB, a B YCIOBUSAX M30BITOYHOTO YBIAXHEHUS HEPEIKO
BCTPEUYAIOTCS U B MOYBAX JPYTUX 30H.

S. 3aKuCHBIE COEUHEHUs Keye3a. BeicTynaloT B BHUJIE CHU30BAThIX WIU
CU30BaTO-CePhIX IUICHOK, TsATE€H, Kopoyek. OHU 00pa3yloTcss B YCIOBHUSAX
U30BITOYHOTO YBJIQXKHEHUS TOYB TMPU aHAIPOOHBIX TMpoIeccax, IMOITOMY
HaOJII0/Ial0TCS, TJIABHBIM 00pa3oM, B OOJIOTHBIX U 3a00JIOYEHHBIX MOYBaX.

6. CkormuieHus: KpEMHEKUCTIOThL. BeTpeuaroTess B BUIE KPEMHE3EMUCTOM
NPUCHITIKK  (OeJechlii HajeT), MPOKWIOK W TATeH (CKOIUICHHS KpeMHe3eMa
OKpyrjoil ¢opmbl). OTH o0O0pa3oBaHUS XapaKTepHbBl B OCHOBHOM [IJIsi TIOYB

IIOA30JHUCTOIO THIIA HO‘-IBOO6p330BaHI/I$I U COJIOJICH.
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7. Boeinenennss ¥ CKOIUICHHSI OPTaHWYECKUX BEMIECTB. UepHOTO Wiu
TeMHO-ceporo 1Bera. OOpa3yloT TYMYCOBBbIE MOTEKHM M KOPOUKH, KOTOpPBIC
MOKPBIBAIOT TIOBEPXHOCTh CTPYKTYPHBIX OTACIBHOCTEH W CTEHKH TPEIIWH, WJIH
TYMYCOBBIC TISITHA, KAPMaHBI, SI3bIKHU, CBI3aHHBIC C TPOHUKHOBEHUEM TIEPETHONHBIX
BEIIIECTB 10 TPEIIMHAM B HUXKEJICKAIINE TOPH3OHTHI.

B moseBbIX yYCIIOBUSX JIEMOHCTPUPYIOT IIKOJbHUKAM BHIUMBIC HE
BOOPY)XKCHHBIM TJIa30M HOBOOOpPA30BaHUS W OOBSICHAIOT WX JUATHOCTUYECKOE
3HaueHue. g YpanbCKuX MOuYB OOJIBIIOE JMATHOCTHYECKOE 3HAYCHHE HMEIOT
CHJIMKATHBIC, JKEJIEe3UCThIE M MaprafieBble HoBooOpaszoBanus [19]. Ilo Hum
YCTaHABJIMBAIOT CTENEHb THUAPOMOP(HU3MA TOYBBI, OCOOCHHOCTH JJIEMEHTHOTO
COCTaBa, CYISIT O TMPOSIBICHUU TMPOIECCOB OMOJ30JMBAHUS, OTJCCHUS W
BEITIICITAYNBAHMSI.

Hekoropsle HOBOOOpa3zoBaHUsS MHTEpPECHBI 300Jji0oraM. B paboTax pasHbIX
aBTOpoB [12,17] oTMedaeTcss muarHocTUYecKas UX POJIb JUIS OIICHKH TOYBBI Kak
cCpenbl OOWTaHWS JJIsi pa3HBIX TPYNN JKUBOTHBIX M MHKPOOPTAHU3MOB.
HoBooOpa3zoBaHust OGMOJIOTHUECKOTO MPOUCXOKACHUS JNENSAT MO MPOUCXOKICHUIO

Ha CJIEYIOLIUE TPYIIIbI:

1)  depBOpOMHBI (YEPBOTOUMHBI) - H3BHJIUCTBIC XOJbl W KaHAJBI[BI
YepBeu;
2)  KOMNPOJMTHI - 3EPHHUCTBIC KIyOOUKM 3KCKPEMCHTOB  YepBeEi,

MPEACTABIIAIONTHE COO0M KYCOYKH 3€MIIM, TIPOIICANINE Yepe3 MUIEBApUTEIbHBIN
amnrmapar 4epBei U MPONUTAHHbBIE UX BBIICICHUSIMU,

3)  KpPOTOBHHBI - IYCTHIC WM 3arOJHCHHBIC XObI POOIINX >KUBOTHBIX
(CyCIIMKOB, CYpKOB, KPOTOB U AP.);

4)  KOPHEBHJIHBI - CTHHMBIIKE KPYITHbIC KOPHU PACTCHHIA,

5)  [meHAPHUTHI - y30pbl MEJIKHUX KOPEIIKOB Ha MOBEPXHOCTH CTPYKTYPHBIX
OTAEITbHOCTEM.

[lepeuncnenHple HOBOOOpPA30BaHUS XUMUYECKOTO U OHMOJOTHYECKOTO

MPOUCXOKIACHHUA OAI0T BO3MOXKHOCTh 3KCKYpCaHTaM M UCCICAOBATCIIAM CYAUTH O
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TeHe3uce U II0Jopoauu mouB. [losToMy ompenensrTs 3T HOBOOOPAa30BaHUS MU
o0cJieTOBaHUH TTOYB BEChMa MOJIE3HO.

llonesvie ananu3zvl

B 1osieBbIX yCIOBHS BO3MOKHO BBIIIOJHEHUE MPOCTEUIINX AHAIN30B
MOYBEHHBIX OOpa3uoB. JlaHHas OCOOEHHOCTH OCBEIIEHa B Pa3HOOOPA3HBIX
autepaTypHbix uctounukax [18,30]. [us Oosiee moapoOHON U IOJHOM
XapaKTEPUCTUKN MOP(POJIOro-reHeTHUYECKUX MMPU3HAKOB MOYB BEChbMa JKEJATEIbHO
MIPOU3BECTU HEKOTOPHIC MPOCThIE XUMHUUECKHE UcTIbITaHus. [lomumo onpeneneHus
[IyOMHBI BCKUIIAHUA 110YB OT 10-TIpOIIEHTHOM COJISTHOM KUCIOThI, HEOOXOIUMBI:

1. KauecTBeHHOE OIpeAEneHne XJIOPUCTBIX U CEPHOKHUCIBIX COJIEH, YTO JACT
BO3MO>KHOCTb CYJIUTh O HaJIMYUU UX B NOUBaxX (MPOU3BOAUTCS MPH MOJO3PEHUN HA
3aCOJIEHUE MOYB B COJIOHYAKAX, COJIOHI[AX U OPOIIAEMBIX NTOYBAX).

[IpennaraeM aganTUpPOBaHHBI K YpOBHIO 3HaHUW M YMEHUH IIKOJBbHUKOB
BapHMaHT METOJUKM ONpPEIEICHUs BBIILIE HA3BAaHHOIO CBOWCTBA IOYBBL JJIA
OINpEJENICHNS] HAJIUYMS B MOYBE XJOPUAOB M CyJIb(ATOB KIAAYT B CTAaKaH, a €IIe
Jydiie B O0JBIIYI0 TPOOUPKY, MATICHBKUN Kycouek MouBHI (2,5 -5,0r) u 3anuBatot
10-15Mn aucTIMMpOBaHHONW BoAbI (oTHOmIeHHE 1:3), sHepruyHO B30ANTHIBAIOT
3MmuH, a 3ateM oTcTanBalOT B TeueHue 10 muH. [lonyyeHHyro mocliie OTCTanBaHUs
IPO3pAauyHYI0 MM XOpOILO OCBETJIEHHYIO BOJHYIO BBITSKKY pasiuBaloT B 2-3
MaJeHbKHE YHCTbIE MPOOMPKH, B KOTOPHIX M MPOU3BOASIT KAue€CTBEHHOE
UCIIBITAaHUE M1 IPUCYTCTBUE XJIOPUCTBIX U CEPHOKUCIIBIX COJIEH.

Jlns ycraHoBneHuss Haiawuusi xjopucteix coneir — CaCl2, MgCI2, NaCl
(XJIOpUIOB) - B OJIHY M3 MaJEHbKUX MPOOUPOK C BOJHOM BBITSHKKOW MPUOABIISIIOT
HECKOJIBbKO Kareab 10-mpoIieHTHOTO pacTBopa a3oTHOKucioro cepedopa (AgNO3),
IIOJKUCJICHHOIO a30THOM KuCIJIOTOM. llosBieHHEe IOMYTHEHHs YKa3blBaeT Ha
OPUCYTCTBHE COThIX JoJied mpoueHTta Cl, a BblmajeHue XJIOMbEBUIHOTO OCAIKa
TOBOPUT O JECATHIX JOJISAX MPOLEHTA.

Hanmuune B mouBe cepHokuchbix coser — Na2S04, CaSO4, MgSO4

(cynbdaroB) - oOHapyKMBaeTcs IMyTeM MNpHOABICHUS B OJHY M3 MPOOUPOK C
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YUCTOM BOJHOW BBITSKKOM HECKOJIbKUX Kamenb 10-MpoIeHTHOrO pacTBOpa
xyiopuctoro Oapusi (BaCl2). IlosiBneHne MyTH WM OcCajka CBHUICTEILCTBYET O
MPUCYTCTBUH COJIEH CEPHON KUCIOTHI.

Hanuune B mouBe HopMmanbHOU coabl (Na2CO3), sBausitomieiicss Hauboliee
BpEAHOM MJIs Pa3BUTUSA KYJbTYPHBIX PACTEHUN, MOXHO ONPEICIUTh IMyTeM
npubOaBIeHUs] K BOJHOM BBITSKKE HECKOJIBKMX Kallellb CIHUPTOBOTO pPacTBOpa
denondranenna. IlosBneHne MaIMHOBOM OKpackd B pe3yibTaTe IIEIOYHOM
peakiu pacTBopa kapOoHaTa HATPHs YKa3bIBaeT HA IPUCYTCTBUE COBI.

[lonHoe onucaHWe METOAUKH OMNPEIEICHHUS 3THX BEIIECTB U COEIMHEHHM
IPEACTABICHO NPAKTUYECKH BO BCEX MPAKTUKyMaxX M Y4YEOHBIX MOCOOUAX IO
u3ydeHuro moys [18].

2. KadecTBeHHass peakius Ha 3aKHCh JKelie3a B IEPEYBIIAKHEHHBIX,
3a00JI0YEHHBIX U OOJOTHBIX MOYBax. JJist 3TOro Ha CBEKUN U3JIOM MMOYBBI HAHOCST
2-3 xamm 10-mpoIeHTHOM COJITHOW KUCTOTHI, 3aT€M TyJa K€ MPWIMBAIOT 2-3
KaIlJId HACBILIEHHOTO PacTBOpa KPacHOW KpOBAHOM conM (mepBas mpoda). Psgom
Ha TOM K€ Cpe3e JeNaloT aHAJIOTHYHYI0 TPOOY TOJIKO OJHUM PacTBOPOM KpacHOU
KpOBsiHOUM conu (BTOopas mpoba). IlosiBneHue rosyObOBaTO-CHHEr0 OKpalllWBaHUs
CBUJIETEJIbCTBYET O HAJIMYMHU B TIOUBE 3aKUCH KEJE3A.

3. Onpenenenve BenuuuHbl pH B mouyBax (OCYIIECTBISIETCS B
HEHACBIIIEHHbIX MOYBax). JIJisl 3TOro moJib3yl0TCsl YHUBEPCATbHON WHAMKATOPHOM
OyMaroi uiv ApyruMu MeToJlaMu ompeiesieHus: pH B MoJeBbIX yCIOBUSIX.

[lepeuniciieHHbIE XUMUYECKUE UCIBITAHUS JOBOJBHO MPOCTHI, HE TPEOYIOT
CIIO)HOTO O0OpYyIOBaHMS W BMECTE€ C TE€M IOMOTAIOT MCCIEAOBATENIO Jydlle
MO3HATh U3y4YaeMbI€ MMOYBbI, YCTAHOBUTh HAJIMYHME 3aCOJICHHBIX MOYB, XapakTep U
JaXKe CTEMEHb WX 3acojieHus, omnpenenuTh BenuuuHy pH u ap. OnucanHbie
MoJIeBbIe PAOOTHI SBJISIFOTCS XOPOIIUM  JOMOJTHEHHUEM K paHee OMUCAHHBIM
METO/IaM M3yYCHUSI XUMUYECKUX CBOMCTB MOYB B JJAOOPATOPHBIX YCIOBUSIX.

Ombop nousenHvix 06pa3y08 05 1AOOPAMOPHBIX UCCIEO0BAHULL
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[Temarory- SKCKypCOBOAY M TOYBOBEIY-HCCIEAOBATENIO OOpasibl IOYB
clielyeT OTOMpaTh TOJIBKO MOCIE TOTO, Kak OyJeT 3aKoH4YeHa paboTa Mo OMUCAHUIO
paspesa, ONpeeICHUIO MTOJIEBOTO HAa3BaHUS MOYBBI M 3aHECEHUIO BCEX JAHHBIX B
MIOJICBOM JKypHAIL. DTa METOAUYECKasi 0COOEHHOCTh HEOJHOKPATHO YIIOMHHACTCS B
COOTBETCTBYIOIIUX METOAMUYSCKUX PEKOMEHaIusIX U yueonukax [30].

OO0pa3ipl MOYB PEKOMEHAYEM OTOMPATh W3 MOJHBIX (OCHOBHBIX) Pa3pe3oB,
MHOT/Ia U3 MOJYsIM U NPUKOMOK. M3 0JHOTrO MoJHOTO paspes3a riryOuHON OKOJIO 2 M
cienyeT B3sTh oT 4 710 6 u 6osbie 06pasnos. K or0opy 00pa3iioB Hai0 OTHECTHUCH
CO BCEH CEpPhE3HOCTBI0O M OpaTh WX HE MEXAHWYECKH, dYepe3 MPOU3BOJLHO
BEIOpAHHBIE TPOMEXKYTKH, a CTPOrO 10 TEHETHYCCKUM TOPH30HTaAM |
noaropu3oHTam. [lpu crnenuanbHbIX UCCIEIOBAHUSAX JIMOO B ClIy4yae HETUITUYHBIX
WIM MaJIO3HAKOMBIX IOYB HpHUMEHSETCA cnocod oTrdopa o00pasloB CIIIOMIHON
KOJIOHKOM 0€3 MPOMYyCKOB MO BCEH TOJIIE MOYBEHHOTO pa3pesa 10 MaTepUHCKON
MOpPOJIbl BKIIIOUUTEIHFHO: BBEpXY Mpoduiist depe3 Kaxibie S5-10cM, BHU3Y uepes
20cm.

Briemka o00pa3iioB TOuYBBI, BO M30EKAaHHWE 3arpsS3HEHUSHUSA CTEHKH
MOYBEHHOTO pa3pe3a, MPOU3BOJIUTCS 005S3aTEIbHO CHU3Y BBEPX IO MOYBCHHOMY
npoduiito, T.e. cHavana 0epyT oOpasiiel U3 ropusoHTa C, nanee u3 ropuszonta B u,
HAKOHEII, U3 Topru30oHTa A. MOIIHOCTH CIOs, U3 KOTOPOTro OTOMpaercs odpaserl, -
10cm. Macca o6pasiia 3aBUCUT OT KOJMYECTBA MPEANoiaraeMbIX aHaau30B - oT (0,2
no 1 xr (mis OmommarHocTHKH OObIYHO jgoctatrouHo 200 r). Ecam MomHOCTh
ropu3oHTOB MeHee 10 cM, 94TO Hepeako OBIBaCT B TOPHBIX YCIOBHUSAX, OOpasIlbl
MOYBBI CIIEyeT OTOMpaTh W3 BCEH ToONIM Tropu3oHTa. l[Ipm 3TOM criemyer
HECKOJIbKO OTCTYIUTh OT €r0 BEpXHEH M HIDKHEW TpaHWIlbl, C TAKUM PacCUeTOM,
4TOOBI HE 3aXBAaTUTh MEPEXOTHON YaCTH IMMOYBEHHOTO Cjos. Jlydmmum mecTtom s
B3STUS WMHAWBUAYATLHOTO TIOYBEHHOTO oOpaslia SBISETCS CPEAHsIS 4acTh
ropusoHTa. [Ipu 60mb1110i MOITHOCTH TOpH30HTA (O0see S0 cM) KenaTenbHO B3STh
HE OJIMH, @ HECKOJIbKO 00pa31oB. M3 maxoTHOro TOpu30HTa 0OBIYHO OepeTcs OauH

CMEIIaHHBIN 06pa3eu, B3JATHUC KOTOPOI'O0 OCYHICCTBIIACTCA MCTOAOM «KOHBCPTA».
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Bce st mpuemsl u mpaBuiia orGopa 0Opas3loB ObUIM JIMYHO ampoOHpOBaHbBI
aBTOPOM BO BpeMsl MOJIEBON MPAKTHKH.

[TapannensHo ¢ 0TOOPOM 00pa3loB BEAYTCS 3alMCH B IIOJEBOM >KypHaJe
(vnm nmHEBHUWKE), W IS KAXAOTO B3SITOr0 o0Opas3lia TOTOBUTCS JITHKETKA II0
ompeneneHHoi popme. B nmtepatype [16] mpemnaraeTcsi HECKOJIBKO BapHUaHTOB
COJIEp’KaHUsl STHUKETOK M IEJaror - 3KCKYpPCOBOJ BIpaBe BbIOpaTh Haubosee
IPOCTON BapuaHT (MpU yCIOBUH O0TOOpa OOpa3loB A CO3JaHHS KOJJICKIUU U
HKCIIO3UIUH [10YB, B IIKOJIBHOM MY3€€).

Ecnu B3sThie TOYBEHHBIE O0pAa3Ilbl MPEAINONAracTCsl XPaHUTh AJIUTEIHHOE
BpeMs, TO OHHM JIOJDKHBI OBITh 3a(UKCHPOBAHBI. JTa OMEparus HUCKIIOYaeT
U3MEHEHHE UX XHMHYECKUX U  OHOJIOTUYECKUX CBOMCTB B  MEPHOJ

TPAHCIIOPTUPOBKK U xpaHeHus. Haumbosiee TpoCTbIM M JOCTYNHBIM IPUEMOM

(bHKCPIpOBaHI/IH ABJIACTCS BBICYIIMBAHHC IIOYBBLI.




Puc.2 [TouBenHslii pazpe3

CoOpaHnHble B JaHHOM pa3jielie MaTepualibl 0 CBOMCTBAM MOYB M METO/aM
UX U3YYCHHUS PEKOMEHIYyeM  HCIIOJIb30BaTh NPH TPOBEIACHUH MPAKTHUYESCKUX
3aHATUNA W y4EOHBIX IKCKYpCHH CO IMKOJBHUKAMH. Marepualibl TaHHOUW TJIaBbI
UMEIOT METOJIMYECKOE 3HAUCHHUE I TMeJarora — 3KCKypcoBoJa, COOMPAIOIIErocs
NPOBECTH  OKCKYPCHIO  CO  INKOJIBHMKAMH 10  HW3YYCHHIO  yCIIOBHM
MMOYBOOOpA30BaHUSI W CBOMCTB TIOYB CBOEro peruona. Ilpemmaraemeie K
WCITOJIP30BAHUIO  METOJBI  TO3BOJISIOT  YBHIETh MW IMPOJEMOHCTPHPOBATH

OOJIBLIIMHCTBO CBOﬁCTB, MMpUuCymux 1o4Bam ypaJIBCKOFO PETrUoOHa.
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I'naBa 4. [IpoBenenue yueOHOI 3KCKYpCHU CO MIKOJbHUKAMHU MO U3YUYCHHIO TTOYB.

OpHoit u3 dopm opranuzanuu y4eOHO-BOCIUTATEIBHOM pabOTHI SIBIISETCA
aKcKypcus. B yaeOHO-MeToaudeckoi urepatype [28,29,31] momuepkuBaeTcs, 4To
ATO aKTUBHAas (popMa MO3HAHMS MHUPA, KaK €IUHOTO IEJIOTO B CBSI3U CO CPEIO U
IPAKTHYECKOM JACATCIIbHOCTRIO YeloBeKa. AHamu3 myonukanui [28,29] mo3Bossier
BBIWJICHUTh HECKOJBKO CHEIU(PUUYECKMX OCOOCHHOCTEM IO OpraHu3aluu
JeATEeIbHOCTH BO BpeMs SKckypcuid. IlpencraBum ux B 000OIIEHHOM BHJIE B
CJIEYIOIIEH YacTh pa3aena.

Bo Bpemst 3kCcKypcuu To3HaBaTeIbHAS ISATCILHOCTD yUaIuXCsl HalpaBIeHA
Ha U3YYCHUE KOHKPETHBIX SIBJICHUN, 00BEKTOB B X €CTECTBEHHBIX YCIOBUSX.

DKCKypCHS BXOJHUT B CHCTEMY YPOKOB IO PSAY TEM, U3y9aeMbIX B pa3jeiiax
Kypca OHOJIOTHU: PACTEHHUS], )KUBOTHBIE, OCHOBBI O0IIIei OMOIOTHH.

ConepxaHue SKCKYpCHM MMEET HEMOCPEACTBEHHYIO CBSI3b C IMPOMIECHHBIM
MaTepuajioM, B TOXXE BpeMs TIOJyYCHHBIC TMPEJCTABICHUS, PE3yIbTaThI
HaAOJIOICHUI MCTIONB3YIOTCS HA MHOTHX CIEAYIONMIUX YPOKax.

HaGnrogast 3a mpUpOMHBIMHU SIBJICHUSMHU TIOJI PYKOBOACTBOM YYHTEIA, Y
YYICHHKOB (POPMHUPYETCS MPEICTABICHUE O B3aMMOCBSI3H Pa3BUTHS KOMIIOHCHTOB
J1000T0 PUPOAHOTO KOMIUIeKca. biiaronapst yemy ygariuecs: OyayT NpeCTaBIsATh
ceOe JKM3HBb OKpYXKaIoel TPUPOBI B BUJIE PSAJa TECHO CBSI3aHHBIX SIBICHHM.

DKCKYpCHIO 110 U3yUYCHUIO MOYBEHHOU (hayHBI 11e71eco00pa3Ho MpoBeCTU B 7
KJ1acce, B KOHIIe M3y4YeHUs pasfena ouonoruu «KuBoTHbIeY». [I0CKOIBKY N3ydeHHE
tunia Kosbuateie dYepBu, UYJICHUCTOHOTHE MPHUXOIAUTCS HA TO3JHIOI0 OCCHB,
HKCKYpPCHIO JIydIlle MPOBECTH BeCHOH, B Mae. Ilepem skckypcueil HEOOXOIuMO
MOBTOPHUTH cojieprkanue 1o TeMaMm «Kompuateie yepBuy, «UICHUCTOHOTHEY.

[lenecooOpa3Ho TMPEMTOKHUTh YUYCHHKAM TMPOBECTH PACKONKH TIOYB B
OroTomnax, KOTOPbIE MOCTOSHHO TIOJIBEPTrarOTCsl BIMSHUIO YeJioBeKa (ToJie, caa) |

OMOLIEHO3aX MaJIo MOABEPTHYTHIX BIMSHUIO YeJIOBEKa (JIec, JIyr). Ydaluecs MOTyT
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CPaBHUTH BHJIbI TTOYBEHHOTO HACEJICHHSI TI0 YHUCIEHHOCTH, BHUIOBOMY COCTaBY,
C/IeJIaTh BBIBOIBI O BIIMSTHUY JICSITEIIBHOCTH YEJIOBEKA.

Yuureno BO BpeMs NPOBEIACHHUS OSKCKYpCHH HEOOXOAMMO OOpaTUTh
BHUMAaHHE YJallIuXcs Ha OCOOCHHOCTH TIOUBBI, KaK Cpelibl oOuTaHus: Tpexdaznoe
COCTOSIHWC, 3amachl OpPraHMYEeCKMX W MHUHEPAIbHBIX BEIIECTB, IUIOTHOCTS,
HEJIOCTAaTOK KUCIOpOAa U JIp. MOXHO MPEIIOKUTh yYallUMCSl CaMHUM BBISICHATD
KaKue aJanTalvy BO3HUKAIOT Yy TIOYBEHHBIX oOuTaTeneit: Qopma Tema, TUT
KOHEYHOCTEH, PEAYyKIHUS OPraHOB YYBCTB W JApPYyrue. DTH aJanTallid CBS3aHBI C
MMOYBCHHBIMH CBOMCTBAMH: TUIOTHOCTBIO, arPETaTHBIM M MEXAaHMYECKUM COCTaBOM,
CTETICHBIO adparfiu u JIp..

JIist  OCYIIECTBICHUSI MATPUOTHYECKOTO BOCHUTAHUS MOXHO TOKa3aTh
MIPUOPUTET PYCCKUX YUYCHBIX B M3YUYCHHWH IIOYBBI, KaK TeJa MPUPOILI U CPEIbI
obutanus. [IpoBeneHre dKCKypCHil M0 U3YYEHUIO MTOYBEHHOM (PayHbI UMEET CBOU
OCOOCHHOCTH M TTIOATOMY TpeOyeT 0coO0H M TIATEILHOMN MOATOTOBKH, CO CTOPOHBI
YAUTEJIA.

OTaenbHO pacCMOTPUM TEMATHUKY YUEOHBIX IKCKYPCHH C MOYBOBETYECKUM
conmepkanueM. [IpemmararoTcs CieIyronue TEMbI:

- DKOJIOTUYECKHE YyCIOBUA TIOYBOOOpA30BaHMS U CBOWMCTBA IOYB
okpectHocTel T. ExarepunOypra (r.r. K-Ypansckuit, H.-Tarun, KpacHoypanibck,
Kpacnoydumck, CoicepTs U 1p.).

- DKoJIOTUYECKHE YyCJIOBUS (OPMHUPOBAHUS U CBOMCTBA OOJIOTHBIX IOYB
CeepmiioBckoit ( Uensiounckoit, OpeHOyprckou u ap.) ooacT.

TemaTuka TOJDKHA YYUTBIBATh PETHOHAIBHBIC OCOOCHHOCTH W peam3alius
KpaeBEeIUeCKOro TMoAXoJa B OOyYeHMHM U TPOCBEIICHWU  IIKOJBHHKOB
IpeanojaraeT IMpOBEACHUE 3aHATHH Ha TEPPUTOPUN M MaTepuajgax CBOETO Kpas,
pecnyOauku, 06J1acTH (CChLITKA)

OtMmeTuM, 4TO KOMaTh paspesbl TiyOuHou 1-2 BoBce He oOs3arenbHO. Bo
BpeMs DKCKYPCHUH pacCMaTPUBAEM PACTHTEIBHOCTh, IOPOJbI, BOIBI, (HOPMBI

penbeda u T.A4., T.€. BCE TO, UTO sBNsETCS (pakTOopamu mouBoobOpazoBanus. Hyxna
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TOJIBKO COOTBETCTBYIOILIAS WHTEpIpeTalus YBUJICHHOTO YUUTEIEM -
HKCKYPCOBOJIOM.

[ToguepkHeM, YTO TAKOTO POJAa IKCKYPCHUHU I€IeCO00pa3HO MPOBOAUTH C
J€TbMH, HaXOJSIIMMUCS B TOPOJCKUX JICTHUX Jlarepsix. ¥ HHUX JOBOJBbHO MHOTO
CBOOOJTHOTO BPEMEHU M BOCIUTATENM U3 JIETHErO Jiarepsi pa3padbaTbiBaOT LETYIO
HKCKYPCUOHHYIO Tiporpammy. Huske paccMOTpUM HEKOTOpble METOAMYECKUE
0COOCHHOCTH MPOBEJICHUS TAKUX SKCKYPCHIA.

4.1 OcobeHHOCTH IMPOBCACHUC U ITOATOTOBKH 3KCKYPCHH CO MIKOJbHUKAMHN

Teopernyeckas MOATOTOBKAa K MPOBEAEHUIO IKCKYPCHUHU BKIIOYAET B ceOs
LENbII psiJ KIIOUEBBIX MOJIOKEHUH. B - mepBbIX, HEOOXOAUMO OIpPENETUTh TEMY,
MECTO ¥ BpeMs JUIsl IPOBEJICHUS SKCKYPCHH, YUUTBIBAasl BCE ONTUMAJIbHBIE YCIOBUS
Ui cOopa MaTepuana. DKCKYpPCOBOJ JIOJDKEH MMETh NMPEACTaBIEHUE O (PU3UKO-
reorpa)yecKux yCIOBUSAX MECTa IPOBEACHUS 3KCKYpPCHUHU.

Bo- BTOpBIX yuHTen0 HeoOXomaumo 3a 1-2 nHS camMoMy HpPOMTH BECh
MapuipyT M TpoBecTH packonkd. OroOpaTh HSKCKYPCHOHHBIE OOBEKTHI,
MOJJIEKAIINE pacCcMOTpeHHI0. OmnpenenuTs BUABL, HAa KOTOPBIX MPEICTOUT
COCPEIOTOYUTh BHUMAaHUE SKCKYPCAHTOB.

B - Tperpbux HEOOXOAMMO UYETKO MpOIyMaTb HEOOXOAMMOE CHApSKEHHE,
3aJlaHus JJI1 CaMOCTOATENbHBIX padoT ydamuxcs. [lepeuenb obopyaoBaHus ObLI
npeAcTaBiieH B npenpiaymeit yactu BKP (cMm. ri. 2).

OKCKypcHsi JOJDKHA OBITh MpEeABAapUTENIbHO MOArOTOBIEHA. B Takyro
MOJATOTOBKY BXOJUT:

. a) BBIOOpP COOTBETCTBYIOIIEH SKCKYPCHOHHON TEMbl U COCTABIICHUE

1JlaHa dKCKYpCHH;

. 0) obciemoBaHne TOWM MECTHOCTH, KyJa IMPEANosaraeTcs HampaBHTh
IKCKYPCHIO;

. B) COCTaBJICHHE TOYHOT'O IyTEBOr0 MapIIPyTa;

. T') IpeIBapUTeIIbHAs Oecela C yIaCTHUKaMH SKCKYPCHH,
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B xome Takoii Oecempl menmaeTcs psa yKa3aHUHW OTHOCHUTEIBHO TOTO, C
KaKUMH BOIIPOCAMH MM TIPEACTOMT WMETh JeJ0, KaK MOJAOWTH K MaTepHary
HKCKYpPCUHU, YTO CIIEyeT MpPEIBapUTEIbHO H3YYHTh, YTO HEOOXOAMMO 3apaHee
CMacTepHUTh, M3TOTOBUTH, YTO HANO B3SATh C coboit B mopory u T. A. Ocoboe
BHUMAaHHE MEJaror-3KCKypcoBOJl ylesieT pa3paboTKe MHCTPYKIUU MO TEXHHUKE
0€30MacHOCTH.

4.2 Knaccuduxaium SKCKypcuu
B coBpeMeHHO# negarornueckon JUTepaType)CChUIKa) MPUHSTO BbIACIATh
HECKOJILKO THUTIOB KCKypcul . [[puBouM UX mepedeHs U HIKE TaeM KPaTKYIo
XapaKTEPUCTHKY KAXKIOMY THILY.
. [IpupooBeaueckre dKCKYpPCUH MOJPA3ACIAIOTCS Ha T'€0JIOTHYECKUE,

JAOIIME TPEICTaBICHUE O 3eMHOM Kope U Oosee Tiyookux chepax 3emiu;

. 3ooreorpaguyeckue — O JKUBOTHOM MHUPE IaHHOTO pailoHa;
. boranndeckue — 0 JKU3HU U PA3BUTHS PACTCHUM;
. ['uaporeosiornyeckre — 3HAKOMCTBO C BOJHBIMHU pecypcaMu Kpas,

peKkaMH, 03epaMu, APYTUMH BOJTOCMaMHU;

. Jlanama@THele — SKCKYpCMM B TMAapKH, pOIIM, OOpbI, JIECHbIE
MacCCHBBI, PACIIOJIOKEHHBIE B IPUTOPOAaX.

4.3 Metonbl U3y4eHHs CBOMCTB IIOYBBI CO IIKOJbHUKAMHU Ha MapIupyTe

CobOpannble U TpeAcTaBieHHbIEe B mpenpiaynmx riaBax BKP martepuans
METOJMYECKOr0 XapakTepa MO3BOJMINA MPEIJIOKUTh HCIOJIb30BaTh npu
MIPOBEICHUH PKCKYPCHUH OLIEHUBATH TAKME OCHOBHbBIE CBOMCTBA MOYBBI:

* Oxpacka MmouBbl

* Bna>kHOCTh MOYBBI

* MexaHU4ecKui COCTaB MOYBbI

* CTpyKTypa MOuBbI

* CnosxeHust TOYBbI

Bce oHM SIBASIOTCA TOCTYNMHBIMU ISl pACCMOTPEHUS B MOJEBBIX YCIOBHSX.

I[Io »Tum IIpU3HAKaM MOKHO CpPaBHUTb W PA3JIMYHBIC ITOYBbI 3KCKYPCHOHHOTIO
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MapmpyTta. [IOCKOIBKY O3KCKYpCHIO IPOBOAMM Ha TEPPUTOPHUM JiECOmapKa
IIpEeUIaraeTcsi OLCHMBATh CBOWCTBA TOJIBKO [UII BEPXHHUX 2-3 TOPU3OHTOB,
KOTOPBIE MOKHO BCKPBITh HEOOJIBILION TPUKOIIKOM.

B xome »KCKypcHHM IIKOJBHHUKKM MOTYT OTOOpaTh MOYB 0Opasibl s
KOJUIEKLIMHU, MIPOBEAEHUS 1a00paTOpHBIX paboT U mpakTHueckod yactu. CunraeM
1eJIecO00pa3HbIM MPEAJIOKUTh MapLIPYT JJIs TAKOM TEMAaTUYECKOW SKCKYPCHUH CO
IIKOJBbHUKAMHA 110 TEPPUTOPUM M3YYEHHsI II0YB HAIIEM TOpPOJE B paliOHE
«Ypanmauy. Oto mapk [lobenbr / DOkonoruueckas tpoma / umeHun Huxomnas
NBanosnua KysnenoBa. CoctaBieHa Quinko-reorpaduueckas XapakTepUCTHKA
paliloHa MpoOBeAEHUS y4EeOHOM HSKCKYpPCHUHM, BBINOJHEH aHaIW3 YyCIOBUU
OYBOOOPA30BaHMsI, COCTABICHA KpaTKas XapaKTEpUCTHKA IOYB HA TEPPUTOPUU
napka (mpuioxenue 1, 2, 3).

[IpemyioxkeH  IIaH NPOBEACHUS  TaKOM  3KCKYpPCHH. N3yuenne
HKOJIOTUYECKUX YCIOBUM MOYBOOOpa3oBaHMs IMpenaraercs BBIIOJHUTh Ha
CJIEIYIOIMX TOYKaxX (OCTaHOBKaX):

Touka 1 HaxoaWTCs Ha ydacTKE C COCHOBBIM JiecoM. PaccmarpuBarorcs
YCIJIOBUSI Pa3BUTHS MOA30JIMCTOrO Ipolecca U (POPMUPOBAHKST COOTBETCTBYIOIIETO
tuna (rnoarumna) no4s. [IpumepoM nouBbl Oy1E€T AEPHOBO-IOA30UCTAsL.

Touka 2 Moxer ObITh BBIOpaHA Ha YYacTKE C COCHSKOM-OEpe3HSKOM
pPa3HOTPaBHBIM. YMECTHO Ha HEH pPacCMOTPETh poJib OEpE30BbIX HACAXKACHHUI B
(GOpMHUPOBAHUN TYMYCHOI'O COCTaBa MOYBBHI.

Touka 3 noJpKHA pacmonararbCsi Ha TEPPUTOPUU C MPUHIIMIIUAIIBHO IPYTUM
TUIIOM PACTUTEIbHOCTU. DTO MOKET OBbITh JIeCHAs MOJISIHA, 3aHATasl TPABIHUCTHIMU
pacTeHUsMH, CpeOu KOTOPbIX MHOTO 371akoB. PaccMarpuBaem ocoOeHHOCTH
MIPOTEKAHMS JIEPHOBOTO MpOLEcca, AEMOHCTPUPYEM CBOMCTBA JIEPHUHBI KaK
BEPXHETO OPraHOrN€HHOro ropu3oHTa. [IpuMepoM MOYBBI MOXKET CTAaTh JEPHOBAS
JYTOBasl.

Touka 4 no’KHA HAXOAUTHCS B IIpefesiax Apyroi Gopmbl WM 4acTH (HOpMbI

penbedpa ©U  mo3BoNMMUT  pa3zoOpaTh  ycioBHSA  (OPMHUpPOBAHUS ~ TOYB
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MOJIyTHAPOMOP(MHOTO psizia, KOTOPhIe POpMUPYIOTCS Tipu Oosiee OJIM3KOM, YeM Ha
T.1,2,3 ryOuHe 3aneraHusi TPyHTOBBIX BOJA. OOBIYHO HAa 3TOM MapuIpyTe
MOKAa3bIBAIOT CEpble JIeCHblE TIJieeBble IMMOYBBl. OHU  (GOPMUPYIOTCA TOJ
Oepe3HsiKaMH WIA OJbIIAHUKAMHA WJIM OCUHHUKAMH C OOraThlM TpPaBsHBIM
MOKPOBOM M JIOCTATOYHO H30BITOYHBIM YBJIaKHEHHEM. [TaBHBIN mpolecc —
I'YMYCOHaKOIUICHHE, TTOUBbl TEMHOIIBETHBIC, HO UMEIOT B CBOEM MpPOQUIIE CIeabl
OTJIECHMUSI.

Touka 5 MoxeT ObITH TOCJICAHEH Ha MapUIpyTe U Ha HEW paccMaTpuBacM
0COOE€HHOCTH (hOPMHUPOBAHUS OOJOTHBIX MOYB HA MECTE MEJJICHHO 3apacTarolIux
o3ep TaexkHou 30HbI. O3epo IllyBakuin — uaeanbHbI SKCKYPCUOHHBIA OOBEKT s
U3Y4YEHUS BOMIPOCOB 3a001aunBaHus U (GOPMUPOBAHKS HUZUHHBIX OOJIOTHBIX MOYB.
B pacckaze sKCKypcOBOJa MPUCYTCTBYIOT MaTepualibl MO CBOWCTBaM TOP(OB U
canponened. Ilpenmaraercst paccMOTpeTb HEOOBIYHBIE CBOMICTBA TOPQSIHBIX
TOPU30HTOB HU3MHHON OOJOTHOM MOYBBI HAa paHee COOpPaHHBIX MOYBEHHBIX
oOpasnax. [[ns peanuzanmu 3THX 1eled KelaTeIbHO UMETh KOJUICKIUIO MOYB U
MTOYBEHHBIX 00Pa3IloB.

TpanIuLIMOHHO SKCKYpCHM BBI3BIBAIOT HMHTEpEC y JeTed, a IMo4YBa, Kak
HKCKYPCUOHHBIA 00BEKT, IPEJCTAET NepPel HUMU B MHOM BHJIE, HE KaK B yUeOHUKE,
a KaK 4acTb NPUPOJHOrO KOMIUIEKCa WM 3KOocUcTeMbl. JIroboe n3MeHeHue B
(dakTopax nmo4BooOpa3zoBaHUs OTPAKAETCA HA CBOMCTBAX MOYBHI.

Taxum oOpa3zaM, B MPEJCTABICHHOM BBIILIE IJIAHE OTPa’KEHbI OCOOEHHOCTH
CBOMCTB MOYB U3 OKpecTHOcTel EkatepunOypra (IepHOBO-TIOA30JIUCTHIX U CEPBIX
JIECHBIX, YEPHO3EMHBIX M OO0JOTHBIX). B MeToauyeckux pekoMeHAalHsIX IIo
MOJTOTOBKE M MPOBEACHUIO TEMAaTUYECKON 3KCKYPCHH MOKAa3aHa pojib U MECTO HX
B 9KOJIOTUYECKOM O0pa30BaHUM IIKOJIBHUKOB. PacKpbITbl 0COOEHHOCTH U3Y4YEHHS

MOYB C SKCKYPCAHTAMH BO BpeMsl MPOBEACHUS yUeOHOM TeMaTHUYEeCKOM SKCKYPCHH.
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3akaoueHue

Ananmu3  myOnuKauMid 1O pasNUYHBIM  BOMPOCAaM  COBPEMEHHOTO
NOYBOBEJCHMS TIIO3BOJMJI B IIEPBOM IJIaBE I[I0Ka3aTb MHOTooOpasue IMOoYB
COBPEMEHHOTO MHpA, JaThb KpPAaTKOE ONUCAHWE HUX OCHOBHBIM CBOWMCTBaM.
[ToxazaHo, YTO TUIOAOPOAME TOYBHI SABJISETCS HanOoJiee 3HAUMMBIM, OHO CBSI3aHO
00001IeHNE MaTEPUAIIOB 10 METOJIaM U3YYEHHUS CBOICTB MOYB IO3BOJINI HAMETUTh
P METOJOB, KOTOPhIE MOTYT JaTh KOMIUIEKCHOE IPEJCTaBICHUE O MOYBE U €€
Pa3HOOOpPa3HBIX CBOMCTBAX.

Hccnenys maTepuall o JaHHOW TeME, s MPHUILIa K BBIBOAY, UTO SKCKYpPCHS
ABJIIETCSI HEOOXOAMMBIM BHJIOM CAMOCTOSITEIbHOM pabOThl B Kypce H3y4YEHUS
ouonoruu. Tak Kak MMEHHO 3TOT BHUJ CaMOCTOSITENIbHOM paboThl pa3BUBAET
HaOJIOAATENIbHOCTh, BBI3BIBAET MHTEpPEC K Y4YEOHOMY MNpPEIMETy U H3YUYECHHIO
JKUBOM TNPUPOJBI, AKTUBU3UPYET II03HABATENIBHYIO JEATEIBHOCTh IIKOJIbHUKOB,
CHOCOOCTBYET JIy4yIlEeMYy YCBOEHHUIO YyYallUMHCS OHOJIOTMYECKMX 3HAHUH,
MPaKTUYECKUX YMEHHUI 1 HaBBIKOB, IPUYYAIOT K KyJIbTYpE TPyAQ.

Iloka3zaHo, 4TO B IIpollecCCE HW3Y4YEHUs II0YB YyYallUMecs IOJydaroT
AJIEMEHTAPHOE NPEACTABICHUE O METOJIaX HAy4YyHOro HCCleqoBaHusA. JlaHHBIN
IIPaKTUYECKUA METOJ MO3BOJSET YYAIIMMCS IMPOBEPSATh HA INPAKTUKE BBIBOIBI
HAyKH, BBISABIATH M Pa3BUBATh KAK MHTEIUIEKTyaJIbHbIC, TaK W MOTECHLHAJIBHBIE
TBOpUECKUE CIocoOHOCTH ydamuxcs. I[lpoBeaenne pabOThl CO IMIKOJIbHUKAMU
CTUMYJIUPYET MBICJIUTEIBHBINA IMPOLECC, HAINPABICHHBIM Ha TNOWCK M PEIICHUE
pOOJIEMBI.

CamocrosiTenbHble pabOThI, HAMPABJIEHHbIE HA YCBOEHHWE HOBOI'O MaTepHalia
U CBsI3aHHBIC C HAOIIOJCHUEM Ha SKCKYpCHUH, MPOBOAMUTCS B MOJIEBBIX YCIOBHSX.
Onu pa3BHUBalOT HAOIIOATEIBHOCTbD, BBI3BIBAIOT UHTEPEC K YUEOHOMY MPEAMETY U
U3YUYEHUIO YKUBOM NPUPOJBI, AKTUBHU3UPYIOT II03HABATENBHYIO JIE€ATEIBHOCTh
IIKOJILHUKOB, CIHOCOOCTBYIOT JIYYIIEMY YCBOCHHIO YYAIUMHUCS OHOJOTHYECKHX

3HAHUM, NIPAKTUYECKUX YMEHHUI U HABBIKOB, MPUYYAIOT K KYJBTYpE TPya.
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UccnenoBanusiMm 1o mpoOiieMe HM3YYeHHS IOYB B IIOJIEBBIX YCIOBHSX
MOCBSAIIEHO HEOOJBIIIOE KOJIMYECTBO pabdoT myOnuKamuii, B 3TUX padoTax
CoJlep KUTCsT pazHooOpazHoe uHbopmalus. belIn cocTaBieHbl peKOMEHAAIMH 10
W3YYCHUIO (U3UYECKUX CBOWCTB, IUIOTHOCTh. [ paHylIOMETpHYECKHN COCTaB
PEKOMEHIYETCS  OLICHMBATh  METOJOM  KauMHCKOro, CTPYKTYypy  IIOYBBI
PEKOMEHTyeTCs OIICHUBATh U KiaccuduiuponaTh MeTosioM 1o C.A.3axapoBy. s
MEIarOroB U3 MUKPOpaoHa «YpaaMaln» UHTEPECHBIM 3KCKYPCHOHHBIM MECTOM

MOET OBbITh TeppuTOpus napk [odenpr.
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