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1. lTosicHUTEIBLHAA 3ANMNCKA

Meroauueckue peKOMEHIaluU OpU TPOBEACHUM NPAKTHUYECKUX U
nJabopaTopHbIX padot no aucuuruinae «[louBoBenenuey s cnenuaibHoctr CI1O
35.01.01 Macrtep 110 JIECHOMY XO3SMCTBY.

[IpakTuueckue pabOThl MPOBOAATCS TOCIE H3YYEHHUS COOTBETCTBYIOUIUX
pazmenoB W TeMm yudeOHoM mucruruimHbl - «[louBoBeneHue». BrmonHeHue
OOYYarOIIMMUCS TPAKTHUYECKHX padOT TIO3BOJIAET WM TIOHSTh, TA€ U KOTraa
U3y4yaeMble TEOPETHUUYECKHUE IMOJOKEHUS M TMPAKTUYECKUE YMEHHUSI MOTYT OBITh
MCIIOJIB30BaHbl B OYIyIIel MPaKTUUECKON AESTEIbHOCTH.

[lenpr0 MpaKTHYECKUX H JIAOOPATOPHBIX pPabOT SBISETCS 3aKPEIUICHHE
TEOPETUUECKUX 3HAHUI 1 MPUOOpETEHNE MPAKTUICCKUX YMEHUN 1 HABBIKOB:

- ONKCHIBATh TOYBEHHBIE PA3PE3bL;

- XapakTepu30BaTh MOP(OJIOTUIO TTOUBEHHBIX MPODUIICH;

— XapaKTepU30BaTh HEKOTOPHIE NTOKA3aTEIN T'YMYCHOTO COCTOSIHUS TIOYB;
- IMarHOCTUKHU TOYBOOOPA30BATEILHBIX MPOIECCOB.

Onucanus MpakTUYECKUX paboT coleprKar:

-HAaMEHOBaHUE padOTHI;

-11eJ1b paOOTHI;

-IUJAKTUYECKIE MaTepHUaIbl;

-KpaTKHe TEOPETUUECKUE CBEJICHUS;

-TIOPSIIOK MIPOBEAEHUS pabOThl (MHCTPYKILIKSA), KOHTPOJBHBIE BOIIPOCHI M0 TaHHOU
pabore;

-KOHTPOJIbHBIE BOIPOCHI.

B pe3ynpTaTe  BBIMOMHEHUS  MPAaKTUYECKHMX W JabOpaTOpHBIX  padoT,
NPEIYyCMOTPEHHBIX ~ mporpaMmord  mo  jaucnuiummae  «IlouBoBenenHwme,
0OyyJaroImuiics: JOJKEH:

YMmerb

- OTIPEIEIATh MEXaHUICCKUN COCTaB M CIEIIOCTh MTOYBBI;

- COCTaBJISATH MTOYBCHHBIC KAPTHI M KAPTOTPAMMBI;

- 1aBaTh PEKOMEHIAIIMHY 10 UCTIOIB30BAHMIO M YIYUIICHUIO TTOYB;

3HaThb

- COCTaB U CBOMCTBA MOYBHI,

- OCHOBHBIC THIIBI II0YB, UX KpaTKas XapaKTePUCTHKA;

-arpoOXUMHUYECKask XapaKTePHUCTUKA OCHOBHBIX THIIOB IIOYBBI, B TOM YHCIIC JICCHBIX;
- KIaccu(ukaus, XxapakTepucTUKa, CrocoObl MPUMEHEHHS YA0OPEHUS HA JIECHBIX
00BEKTAX;

- BJIUSTHHE JIECOXO3SIICTBEHHBIX MEPOTIPUATHUIA HA TTOYBY;

- DKOJIOTUYECKHE OCHOBBI OXPaHBI TI0YB;



[To oxkoHYaHMM TpaKTHYECKOW pabOTHI TpenojaBaTeIb TMOIBOIUT HTOT,
OTMeYas MOJOXHUTEIbHbIE CTOPOHBI M OMIMOKHA TPH BHIOJHEHUH TOW WM WHOM
paboThI.

MeToaudeckue  PeKOMEHJAIMM  MOTYT  OBITh  HCIIOJIB30BAHBI [T
CaMOCTOSITENTLHOW paboThl 00YJAIOIIINXCSI.

2. KpuTepum onieHOK NpU NPOBeIeHUN U BHINIOJIHEHUH J1a00PATOPHO-
NPAKTHYECKUX 3aHATHI

OCHOBHBIMU KPHUTEPHUSIMHU OILIEHKH BBITIOJHEHHUS J1aOOPaTOPHO-TIPAKTUIECKIX
padoT SIBISIOTCS:

- IUITAHUPOBaHWE JCATCIBHOCTH, IIOJATOTOBKA MaTepHalIOB, OOOpYIOBaHUS,
cobmoaenue tpedoBanuii Tb u OT

- IPaBUJIBHOCTH BBIITOJIHCHUS 33JJaHUI W TEXHOJIOTHUSCKHUX OIepariid

- apryMEHTAIHS U TCOPETHUESCKOE 000CHOBAHUE BBIITOJHICMBIX OTepaIiuii

- TOYHOCTbH ITPOU3BEACHHBIX PAaCuCTOB

- aKKypaTHOCTh U TPAMOTHOCTh O(OPMJICHHSI PE3YJIbTaTOB 3aHATHUS

- CBOEBPEMECHHOCTH BBITTOJTHEHHUST Pa0OTHI

OrneHka NpakTUYECKUX HABBIKOB:

Ouenka «5» - CTaBUTCS, €CITU CTYACHT JAEMOHCTPUPYET 3HAHUE TEOPETUUECKOrO U
MPAKTUYECKOr0 Marepuajga Mo TeMe MPAKTUYECKON WM J1abopaTopHOU paboThI,
JAET MPABWIbHBINA aJTOPUTM PEIICHUS, TOUYHO OIPEAeIIIeT HCKOMbIE TTOKA3aTEelH.
Ounenka «4» - CTaBUTCS, €CITU CTYACHT JEMOHCTPUPYET 3HAHUE TEOPETHIECKOTO U
MPAKTUIECKOTO MaTepuajga Mo TeMe MPAKTUICCKON WM J1abopaTOpHOU padoTHI,
JenaeT TPaBUIBHBIM  BBIOOp adrOpWTMa pEIICHWS  3aJaHus, JIOIMyCKas
HE3HAUNTEIbHBIC HETOYHOCTH MPU PEIICHUH 3a71a4 WA O()OPMICHUM OTUYETHBIX
MaTepUasoB.

Ounenka «3» - CTaBHUTCS, €CIM CTYACHT JEMOHCTPUPYET HETOJHBIC 3HAHUS
TEOPETHYECKOTO W TMPAKTHYECKOTO MaTepuajga I0 TeMe MPaKTUYECKOW WIN
JabopaTopHOil pabOTHI, BHIOOP aJropuTMa peIIeHUs 3aJadyd BO3MOXKEH MpuU
HABOJISIINX BOMPOCaX MpernojgaBaTesi, JOMyCKAeT 3HAYUTEIbHbIE HETOYHOCTH TPU
pelIeHn  3a1a49 Ui oPOPMICHUN OTYETHBIX MAaTEPHAJIOB.

Ounenka «2» - CTaBUTCS, €CIU CTYACHT HENPABUIBLHO BBIOMPAECT aITOpPUTM
pelIeHUs 3aJaHusl, JaeT HEBEPHBIN pPe3yJIbTaT MPHU PEIICHUH 3a]1a4, U3MEPEHUSX.



3. [lepevyenb npakTHYeCKUX padoT

Ne | Tembl IpakTHYECKUX PadOT OK, IIK, JIP 3,

1 | Hpakruyeckoe 3ansiTue Ne 1 OK1, OK2,0K3, 31,32, V1
Ananu3 pacnpoctpaneHnbix munepainos u | [IK1,JIP10,JIP13,JIP14
TOPHBIX IOPOJ N0 oOpaslam

2 | HpakTtuueckoe 3ansaTue Ne 2 OK1, OK2,0K3, 31,32, V1
[IpoBenenue ncciaen0BaHus MOYB € [IK1.JIP10.JIP13.JIP14
TTOMOIIIBIO 3aKJIaJIKM TTOYBEHHOTO pa3pesa ’ ’ ’

B I10JIEBBIX YCIIOBUSX.
OmnpeneneHne MEXaHUYECKOTO COCTaBa
MOYBBI IPOCTEHIIMMU CIIOCOOAMU

3 IpakTnyeckoe 3ansiTueNe 3 OK1, OK2,0K3, 31,32, V1
Onpenenenne NOTepu OPraHUIECKOro [1K1,JIP10,JIP13,JIP14
BELIECTBA B
IIOYBE OT NPOKAIUBAHMUSL.

Omnpenenenue coaepkaHue rymyca B
IIOYBE.

4 | IIpaktnueckoe 3anstueNed OK1, OK2,0K3, 31,32,V1
Onpenenenye KUCIOTHOCTU U WIETOYHOCTH | TK 1 JIP10.JIP13.JIP14
MI0YB, MEpHI OOPHOBI C HUMH ’ ’ ’

5 gpaKTI/I‘IECKOC 3ansaTHeNeS OK1, OK2,0K3, 31,32,V1,
OnpeieIcte ror oo 1K1 P10, P13, 7P14
peaKLuu Cpepl.

6 gpaKTI/I‘IECKOC 3ansaTHeNe 6 OK1, OK2,0K3, 31,32,V1,
OUpSICICHIC CTIOCHTEILION OTHOCTI | 1) P10 7TP13 P14
BOJIOIIPOHUIIAEMOCTHU U
BOJIOIIOABEMHOCTH I10YBBI

7 | Hpakruyeckoe 3anstueNe 7 OK1, OK2,0K3, 31,32,V1,
Onpenenenre MOpPHOIOTUISCKUX MIK1.JIP10JIP13.JIP14
IIPU3HAKOB U CTPOCHUS IIOYB 110 ’ ’ ’

MOHOJIMTaM U MTOYBEHHBIM 00pa3liam

g | Hpakruueckoe 3ansitue Ne§ OK1, OK2,0K3, 31,32,34,
OnpeneHeHHe BUJI0B MUHCPAJIBHBIX K1 ,.HP 1 O,HP 1 3,.HP 14 y1’y2
y100peHui 10 BHELTHUM MPU3HAKaM U €
ITOMOUIBbIO0 KAYECTBEHHBIX PEAKIINN.

g | Hpakruyeckoe 3ansitue Ne9 OK1, OK2,0K3, 31,3234,
Onpez[eneHI/Ie U OIIMCAaHHUEC IIOYB 1K1 ,.HP 1 O,HP 1 3,.HP 14 y1’y2
TYHAPOBOM U JIECHOW 30H

10 | IpakTH4eckoe 3ansitue Nel0 OK1, OK2,0K3, 31,3234,
Omnpenenenre 1 ONUCAHUE YEPHO3EMOB I10 TIK1,JTIP10,JTP13,JIP14 V1,V2
MOHOJHUTaM. YTeHne NOYBEHHBIX KapT

11 | HpaxkTudeckoe 3ausTue Nell OK1, OK2,0K3, 31,3234,
Onucanuie npoduist HOYBbI COJIOAU U MK 1,JIP10,JIP13,JIP14 Vi,
PEUYHBIX TIONM.

12 | HlpakTuyeckoe Nel2 OK1, OK2,0K3, 31,32,34,
BI/IJII)I 1 Ha3HAYCHUEC ITOYBEHHBIX IIK1.JIP10.JIP13.JIP14 V1
pa3pe30B, pacoJIOKEHUE, TAKTHKA UX ’ ’ ’ ’

3aJI0’KE€HUs ONHUCAHUS

13 | IpakTHyeckoe 3ansiTneNe 13 OK1, OK2,0K3, 31,32,34,
MCTOAHKA arpOXUMHUYCCKOTIO IIK1.JIP10.JIP13.JIP14 V1.V2
00cCIIeIOBaHMs JIECHBIX TUTOMHHUKOB ’ ' ’ '

14 | HpaxkTu4eckoe 3ansiTueNe14 OK1, OK2,0K3, 31,32,33,3
Kamepanbnast 06paboTka MarepraaoB TIK1,JIP10,JTP13,JIP14 4Y1,Y2

ITOYBCHHBIX HCCHCI{OBaHHﬁ; COCTaBJICHUC




KapTorpamm, O0OBACHUTENHHBIX 3aIllMCOK,
pCKOMeH,Z[aI_II/Iﬁ 110 IIOBBIIICHUTO
TUI0J0PO AU ITOYB.

15

IMpakTuyeckas padoraNels

UreHre MOYBEHHBIX KapT U KAPTOTPAMM,
COCTaBJICHHUEC ITIOYBCHHBIX paSHOCTef/’I,
CTENeHb 00ECIIEYeHHOCTH MOYB
JIEMCEHTaAMU IMUTAaHUA U KUCJIOTHOCTHU Ha
KapTorpaMmax

31,32,34,3
6,Y1,Y2




IIpakTnyeckas padora Nel
Tema: AHanu3 pacipoCTpaHEHHBIX MUHEPAJIOB M TOPHBIX IMMOPOJ IO 00pa3LaMm.

L]env: MO3HAKOMUTBCA C MUHEPAIAMU U TOPHBIMH MOPOJIaMH, OTHOCSAIIIUMUCS K
Pa3TUYHBIM KJIACCaM U MPOMCXOKICHHUSI, HAYYUTHCS BBISBIISATH (DU3NUYECKUC
CBOMCTBAa MUHEPAJIOB.

3aoanue: - U3y4UTh TEOPETUUECKYIO YaCTh;
- OTBETHUTh Ha BOMPOCHI JJI1 KOHTPOJIS,
- oTIpeIeNNTh (U3NYECKHE CBOMCTBA OJJHOTO M3 00pa3lioB KOJUICKIINY;

Jluoakmuueckuti mamepuan. KOJJIEKIIUSI MUHEPAJIOB U TOPHBIX TTOPOJ| (JTMUHBIC
o0pa3iiel) 5% coJisiHas KUCIIoTa.

Vkasanus no mexnuxe 6ezonacnocmu. PaboTaTh ¢ KUCIOTONH OCTOPOKHO, H30erast
IIOI1A/IaHUs PEAKTHUBA B IJIa3a.

KpaTkue TeopeTuyeckue CBeIeHHUsI

MuHepanbl — NOpPUPOJIHBIE COEAUHEHUS, KOTOPbIE MMEIOT OIpEACIICHHbIE
XUMHUYECKUN COCTaB U (DU3NUECKUE CBOMCTBA U 00pa3ylOTCs B pe3ynbTaTe (PU3HKO-
XUMHUYECKUX IPOLECCOB, MPOUCXOAIINX B 36MHOM KOPE U Ha €€ IIOBEPXHOCTH.

K ¢usnyeckum CcBOHCTBaAM MHHEPATIOB OTHOCAT MOpPQoJornyeckre (BHEIIHSA
dbopma), onTuyeckue (IIBET, IPO3PAYHOCTh, OJIECK M JAp.) U MeEXaHWYECKHE
(TBEpIIOCTh, CIAHOCTD, U3JIOM, IPOYHOCTD U JP.) CBOMCTBA.

[[sem munepanos

[[BeT MuHepaja 3aBUCHUT OT XHMMHYECKOTO COCTaBa M MOXKET HM3MEHSITHCS IPH
HAJIMYUHU TipuMecei. [ HeKOTOPhIX MHHEPAJIOB (MaJlaXHT, a3yPHUT) I[BET CTPOTO
IIOCTOSIHEH. Ouenn yacto Oolee
BaKHBIM OTJIMYUTCIIBHBIM IPU3HAKOM MHUHEpalia, 4eM IIBET CaMOro MHHEpala,
SIBJIICTCS I[BET €ro 4epThl. I[BeT YyepThl MPOSABIAETCS MPHU MPOBEACHUN MUHEPATIOM
o ¢apdopoBoii miIacTuHKe. Hampumep, reMaTUT M MarHeTUT YacTO TPYIHO
OTJMYNTh BHU3YaJbHO, @ MO YepPTEe JIETKO: T€MATHT OCTABIISACT YEPTY BHIIHEBOTO
I[BETa, @ MATHETHUT — YCPHOTO.

breck munepanoe bneck — cnocoOHOCTh MHUHEpana OTpakaTh CBeT. Paznmnuaror
METAJTUYECKU (CBOMCTBEHEH CaMOPOJHBIM MeETa/llaM W MHOTUM PYJHBIM
MUHEpajdaM) ¥ HEMETAJUIMYECKUN OJEeCK, KOTOPBIA TOJpa3fenseTcs Ha: —
aJIMa3HbIN (XapaKTepeH NJis aiMasza, HEKOTOPHIX Pa3HOBUAHOCTEW cdarepura u



Cephl); — CTEKJISHHBIA (HamoOMHHAeT OJIECK CTEeKJIa); — >KUPHBIA (IMIOBEPXHOCTH
MUHepaia Kak OyATo MOKphITa MJIIEHKOMN KUpa; ecu MUHEepall TEMHOIBETHBIN WU
HEMpPO3payuHblii, TaKOH OJIECK HA3bIBAIOT CMOJIMUCTHIM); — BOCKOBOH (ITOXO0X Ha
YKUPHBIN, HO OoJiee Ci1adbli, TYCKIIBbINA, HATOMUHAIOIINK OJIECK BOCKOBOM CBEYM); —
MePJIaMyTPOBBIA (HAIIOMUHAET PAAYXHBIM OJECK JKeMuyra WM IOBEPXHOCTH
NEepJIaMyTpPOBOM pPaKOBUHBI); — MICJKOBUCTHIM (Y MHHEPAJIOB, HMEIOIIMX
BOJIOKHUCTOE WJIM HUrOjJb4aToe CTpPOEHHE) M Jp. MaToBblii OJIeCK MPaKTHUYECKU
O3HaYaeT oTcyTcTBHUe Oyecka. [Ipo3pauHocTh MUHEpAIOB

IIpo3paunocms — crOCOOHOCTh MHHEPAJIOB MPOMYCKaTh CBET 0€3 H3MEHEHHS
HarpaBjeHusi ero pacrnpoctpaHeHus. [lo crerneHu NpPoO3pavyHOCTH MUHEPAIIbI
JEJSATCS Ha: — MPO3padyHble — IMPOIYCKAK CBET MO BceMy o0BeMy (Uepe3 HHUX
BUJIHO KakK 4Yepe3 CTEKJI0); — IMOJyNpo3payHble — Yepe3 HUX BHUAHBI JIMIIb
OuepTaHusl MPEeAMETOB (KaKk uepe3 MaToBOE CTEKJIO); — MPOCBEUYMBAIOIINE —
MPOMYCKAIOT CBET MO TOHKOMY KParo WM B TOHKUX TUIACTUHAX; — HEMIPO3paYHbIC —
HE IPOITYCKAIOT CBET AK€ B TBEP/BIX MIACTHHAX.

Teepoocms munepanos

TBepAOCTh XapaKTepu3yeT CIOCOOHOCTh MUHEPAJIOB MPOTUBOCTOATH 1APAIaHbIO,
CBEpJICHHIO WM  HcTHpaHuto. OTHOCUTENbHas  TBEPAOCTb  MHHEPAJIOB
onpenensercs no 10-0amnbHOM 1miKane, npemyioxeHHo @. Moocom. [lns ee
OIIPEJENICHUS 10 CBEXEH MOBEPXHOCTH MHUHEPATIA ¢ HAKUMOM IPOBOJAST OCTPHIM
YIJIOM MUHEpana-3TaloHa. ECii 3TalloOH OCTaBISIET LapaluHy, 3HAYUT TBEPIOCTh
M3y4aeMOro MHUHEpajla HUXKE, €CIIM HET, 3HAUUT Bbllle. B 3aBUCUMOCTH OT 3TOTO
BBIOHPAIOT CIEAYIOUINI 3TaJIOH U 4 MOBTOPSIOT HCCIEAOBAHUE 10 TEX MOp IMOKa
TBEPJIOCTh M3y4aeMOI'o MHUHEpaja W dTajloHa HE COBMAIyT (00a MUHepala He
HapamnarTcs JApYyr APYroM WM OCTaBISIOT cialbblidi cnen). Ecnu uccnemyeMbiii
MUHEpald MO TBEPAOCTH OKazajcsi MEXIy ABYyMS 3TajJOHAMH, €ro TBEPAOCTh
omnpeAensieTcs Kak nmpoMexxyTounasi, Hanpumep 4,5. [llkana Mooca

1. Tanpk 2.I'unc
3.Kanpuumn 4. ®mroopur
5. Anatut 6. Oprokia3
7. KBapix 8. Tomas

9. KopyHn 10. Anmas



CmaitHocth MuHepasioB CIaifHOCTh — CIOCOOHOCTh MHHEPAJIOB PACKATIBIBATHCS
WIM PacIIeIUIATbCS 10 ONpeJeiIeHHbIM POBHBIM IIIOCKOCTAM. [lo Jjerkoctu
packalibIBaHUs U XapakTepy 0O0pa3yeMbIX MOBEPXHOCTEH BBIAEISIOT HECKOJIBKO
BUJIOB CIAWHOCTH: -
BECbMa COBEpIIEHHAs — MUHEpaT 0e3 OCOOBIX YCHJIMI pacKalbIBaeTCs WA
paciieruiieTcss pykaMud Ha TOHKHE TUIACTHUHBI, TJIOCKOCTH CITAWHOCTH POBHEIE,
TJIaJIKKNE, YacTO 3E€PKAIbHO-POBHBIC (OOBIYHO TMPOSBISETCS TOJBKO B OJHOM
HaIlpaBJICHHH ),

— COBCPHICHHAA — MHHCPAJl JICTKO PACKAJIBIBACTCA c71a0BIM yYaapoM MOJIOTKa C
06p&30BaHI/I€M POBHBIX 6HCCTHHII/IX HHOCKOCTefI;

— CpCAHAA — MHUHCpAJI PACKAJIBIBACTCA IIPH yAapC Ha OCKOJIKH, OI'PaHHUYCHHBIC
IIPpUMCPHO B OI[PIHE[KOBOIZ CTCIICHN KaK OTHOCHUTCJIBbHO POBHBIMHU ILNIOCKOCTAMH
CHaﬁHOCTH, TaK 1 HCIIPAaBUJIbHBIMU ITINIOCKOCTAMHA HU3JIOMA,

— HCCOBCPHICHHAA — pPaCKaJdbIBAHUC MHHCpPATIa IIPUBOIHUT K 06p330BaHI/IIO
06J'IOMKOB, OoJIbIIIas YacTh KOTOPBIX OI'PaHUYCHA HCPOBHBIMH ITOBCPXHOCTAMU
Hn3JI0Ma,

— BCECbMa HCCOBCPHICHHAsA — MHHCpPAJI pPaCKalIbIBACTCA 110 CﬂyqaﬁHBIM
HaIlpaBJICHUAM U BCCT A JACT HCPOBHYIO IIOBCPXHOCTDH U3JI0Ma.

Hznom — ¢dopma TMOBEPXHOCTH, KOTOpas oOpa3yeTcss MNpU pacKaJbIBaHUH
MHMHEpAJOB. JTa XapaKTepUCTHUKA BakKHA IMPH M3YYEHUM MHUHEPAJIOB C
HECOBEPIIEHHOM M BECbMa HECOBEPIIEHHOM CIIAMHOCTHIO. Pa3muyaroT HECKOJIBKO
XapAKTEPHBIX BUAOM H3JIOMA:

— PaKOBHUCTBHIM — Ha W3JIOME€ BO3HUKAET XapaKTepHash BOTHYTas WJIM BBIMYyKias
KOHIIEHTPUYECKUPEOpHUCTast MOBEPXHOCTh, HATOMHUHAIOIIAS TI0 (opMe paKOBUHY;

— POBHBIA — JAIOT MHUHEpabl, 00JaJArOIINE COBEPIICHHOW CIMAalHOCTHIO B 1-2
HaIlpaBJICHUSIX;

— HEPOBHBI — MOBEPXHOCTh CKOJIa HE UMEET XapaKTEPHBIX OCOOCHHOCTEN;

— 3aHO3MUCTHIA (IIEMKOBUIHBIN, WUrOJIbYATHIN) — MOBEPXHOCTh HM3JIOMA MOKpPHITA
OPUCHTUPOBAHHBIMU B OJHOM HalpPaBICHUM 3aHO3aMM, JAalOT MUHEPAJIbI
BOJIOKHHUCTOTO U TOHKO-CTOJIOUATOTO CTPOCHUS;

— 3€MJIMCTBIN — MMOBCPXHOCTL MATOBaA, IMICPOXOBATA;

— 3€PHUCTBIN — TAKOM K€, HO JIJIs1 KPYITHO3EPHUCTHIX MUHEPAJIOB H JIP.



Ilnomnocmo MUHeEPAIIOB

[TnoTHOCTH MUHEpasioB koneonercs ot 0,6 1o 23 r/cm3 . [1o MIOTHOCTH MUHEPATBI

nenstcs Ha Jerkue (mo 3 r/ecm3 ), cpemnme (3-4 T/cM3 ) W TKETbIC
(cBpIrie 4 r/cm3 ).

Knaccudpukauus MuHepaJioB

o xumuueckomy cocmagy u ux 6HympeHHemy CmpoeHuI0 MUHepaibl
noopaszoenawmcea Ha 10 knaccos

Cuinkatel Cynbdartsl
KapOGonatsi ["anouam
Okcupel docdats

['uppoxkcuael  BonbdpamaTsl
Cynbduasl CaMopoIHbIE DIIEMEHTHI
Bonpocet 0na konmponsa:
1. YUto Takoe MuHepaibl?
2. [lepeuncaure puznueckue cBOCTBA MUHEPAJIOB.

3. JaiiTe xapakTepucTUKy (PU3NYECKUX CBOMCTB: 1IBET, OJIECK,
MPO3pPaYHOCTh.

4. Kak onpenensercss OTHOCUTENbHAs TBEPAOCTh MUHEpaNIOB? [lepeunciure
ATaJOHHBIE MUHEpabI IKaisl Mooca.

5. [aiite xapakTepucTuKy (PU3NYECKUX CBOMCTB: CIAaHOCTh, U3JIOM,
IJIOTHOCTb.

6. [lepeuncnure knaccsl MuHepainos. [Ipusenute o 1-2 npumepa
MHUHEpaIOB KaXI0ro KJacca.

Teopernyeckasi yacTb:

I'opHBIE TOPOIBI — NPUPOAHBIE MUHEPAJIBHBIE arperarsl, CIararolnue 3€MHYIO
Kopy. [opHble MOpOIbI OOBIYHO COCTOAT U3 HECKOJBKMX MHHEpAJOB —
MOJIMMUHEPAJIbHBIE, PEXKE — U3 OHOTO MUHEpPAJIa — MOHOMUHEpabHble. CTpoeHne
TOPHBIX IOPOJ XapaKTEPU3YETCsl CTPYKTYPOU U TEKCTYPOH.



CtpykTypa  ompefemsieTcsi  COCTOSHHEM  MHUHEPAJIbHOTO  BEIECTBA,
ClIararomiero mopojay (KpucTaimdeckoe, amopdHoe, 00JIOMOYHOE), pa3MepoM |
GbopMOIl KpHCTATUTMYECKUX 3€pPeH WM OOJOMKOB, BXOMSIIUX B €€ COCTaB, UX
B3aMMOOTHOIICHUSMHA. Eciu mopoja LEeINMKOM COCTOUT W3 KPHUCTALTUICCKHX
3epeH,  BBIACISAIOT  MOJHOKPUCTALIMYECKYIO  CTpyKTypy. Ilpm  pe3kom
npeobiaaH HEePaCKPHUCTAUIM30BaBIICHCS MAacChl TOBOPAT O CTEKJIOBATON HIIU
amop(dHOU cTpykType. Ecnin B CTEKIIOBaTYI0 MacCy BKpAIICHBI KPUCTAJUTHUCCKHE
3epHa, CTPYKTYpy Ha3bIBalOT MOpGUPOBOM. Eciu KpymHbIE KPHCTALIMYECKUE
3epHa BKPAIUICHBI TAK)KE€ B KPUCTAJUTMUECKYIO, HO 00JIee MEITKO3EPHHUCTYIO Maccy,
CTPYKTypa Ha3bIBaeTcsi moppupoBuaHOoi. Korma mopoga cocTOUT U3 KaKWX-THOO
00JIOMKOB, TOBOPSIT 00 00JIOMOYHOM CTPYKTYpE.

Kpucrannuueckass u1 00J0MOYHAsI CTPYKTYpPbl MOJPA3AEIAIOTCS MO BEJITUYHUHE
3epeH U 0010MKOB. Tak, cpenu KpHUCTAJUIMYECKUX CTPYKTYp BBLACISIOT
KPYIHO3EPHUCTHIE, C TUAMETPOM 3€peH Oosiee 5 MM, CpEeIHE3EPHUCTBIE C 3€pHAMHU
OT 5 10 2 MM B MONEPEUYHUKE, MEITKO3EPHUCTBIE C JUAMETPOM 3€PEH MEHEE 2 MM.
B Ttex cnywasx, Korma mopoja COCTOUT W3 OYEHb MEJIKMX, HE Pa3IMYMMBbIX
HEBOOPY>KEHHBIM TJIa30M KPUCTAUIMYECKHX 3€PEH, €€ CTPYKTypa OINpEeNeisieTcs
Kak aaHUTOBask WIH CKPBITOKPUCTAIIINUECKASL.

[Ipu Oonee wWiaM MeHEe OJIMHAKOBBIX pa3Mepax 3€peH MNOpOoAbl TOBOPAT O
pPaBHOMEPHO  3€pHUCTOM  CTPYKType, B  MNPOTUBHOM  ciy4ae - O
HEPaBHOMEPHO3EPHUCTOM.

[Tom TEKCTypoll TMOHUMAKOT CJOXEHUE TMOPOAbI, T.€. PACIOJOXKEHUE B
MIPOCTPAHCTBE CJIATAIIINX €€ YaCTUIl (KPUCTAJUTMYECKUX 3€pEH, 00JIOMKOB U Jp.).

BBIgesioT TIOTHYI0 W TIOPUCTYIO TEKCTYPHI, OAHOPOJHYIO WM MAacCHBHYIO U
OpUEHTHUPOBaHHYIO  (CJIIOMCTYIO,  CJaHIEBaTyl0 W  Jp.),  IUIAKOBYIO,
MUHJATIEBUIHYIO, (PIIOUIANTBHYIO, TY3bIPUCTYIO (IEM30BYIO) U T.I.

I'opubie mopoasbl

MarmaTuyecKkMKue ocaJl04YHbIe MeTamoppuyeckue
HNHuTpy3uBHbIE 00JI0MOYHBIE CnanneBarbie
O¢ddy3uBHbIE XEMOTECHHBIE CiaHueBaTsble

buorennsie

Marmaruyeckue nopoabl



MarmaTtudeckue TopHbIe TOPOIbI — 00Pa30BaBIIHMECS B PE3YyIbTATE 3aCTHIBAHUS U
KPUCTAITM3AI[UHN PACIUIABIIEHHOW MarMbl IPH BHEPEHUH €€ B 3MHYIO KOPY
(MHTpY3WBHBIC) WJIM TIPU U3ITUSHUU HA MIOBEPXHOCTH B MPOIIECCE BYJTKAHUIECKOM
nearesbHOCTH (3(pdy3UBHBIEC).

Marma npejicraBisier co00i OTHEHHO-KUIKUN CUIIMKATHBIN paciijiaB, Io3TOMY
MarMaTU4ecKre MOpobl B 3aBUCMMOCTH OT cojiepxaHusi kpeMHezema (S102)
JIEIIATCS. HAa TPYIIIBL: KUCIIBIE, CPETHUE, OCHOBHBIE U YJIBTPAOCHOBHBIE. Kaxkmoun
MIyOMHHOW MarMaTu4ecKor MOpoJe COOTBETCTBYET M3IUBIITUICS aHAJIOT C TAKUM
K€ XUMUYECKUM COCTAaBOM.

C YMCHBIICHHUCM COACPIKAHUS KPCMHE3EMaA B 'OPHBIX ITOPOAAX YBCININBACTCA
COACPIKAHUEC TCMHOLBCTHBIX MUHCPAJIOB, OHHU CTAHOBATCS IIJIOTHEC, TCMIICpATypa
IITaBJICHUSA ITIOHMUXKACTCA.

HNHTpYy3uBHBIE OPOABI

CTpyKkTypa HMHTPY3UBHBIX TOPHBIX IOPOJ| BCErJa MOJHOKPUCTAIMYECKAs, 4TO
CBSI3aHO C ONTUMAJILHBIMH YCIOBUSAMH KPUCTALTH3ANNH (MEIJICHHOE 3aCThIBAHNUE).
Haunbomnbiieit mpoyHOCThIO 00J1a1aI0T MEIKO3EPHUCTHIE TTOPOIBI.

TekcTypa B OOJBIIMHCTBE ClydaeB MaccuBHas (OAHOpOAHAs, kKommakTHas). [Ipu
OCTBIBAHUM Marma 4acTto O0Opa3yeT TpEeUIMHbl WU OTIAEILHOCTU (TPaHUTHI —
TJIbI0OBas W MaTpaleBuaHas OTJIETTLHOCTD) — MOBBILICHUE
BOJOIIPOHMUIIAEMOCTH, CHUKEHHE YCTOMYMBOCTH B OTKOCAX.

@dopMbl 3alieraHusl: — CWJUIBl — IUIACTOBBIE TeNla C TOYTH TOPU30OHTAIBLHBIM
3ajleraHueM; — JIOMOJIUTHI (OT Iped. «JIOMOC» — yalla) — yareoOpa3Hble COrjacHbIe
WHTPY3UBBI; — JIAKKOJIUTBI — TpUOOOOpa3Hble MHTPY3UBHbIE Tena; — Aaku (OT
IIOTI. «JIaiKk» - 3a00p) — Tena, JUIMHA KOTOPHIX BO MHOTO pa3 MPEBBIMIAET HX
MOIIHOCTh, @ TJIOCKOCTH KOHTAKTOB MPAKTUYECKU TMapaylielbHbI, — IITOKUA (OT
HEM. «IITOX» - TajKa) — CTOJ0000pa3Hble MHTPY3UBBI; — OATOMUTHI (OT Tped.
«baroc» - TayOWHA) — KpPYNHBIC HWHTPY3WBBI 3HAYUTEIBHOW MOIITHOCTH |
TJIOIIA/BI0 BO MHOTHE COTHU M THICSAYM KBAIPATHBIX KUJIOMETPOB.

['panutr — BecbMa MpoyHAsl MOJHOKpHUCTAJLIMYECKas nopoja (kucias). LBer —
KpacCHbIi C TEMHBIMM OTTEHKaMH, CEpbIi, po30BbIiM. COCTaB: MOJIEBHIE IIIATHI,
KBapIil, CJI0Ja, poroBas oOMaHkKa W Jp. MOpO30CTOWKHUH, MPOYHBINA, XOPOIIIO
oOpabatbIBaeTcst — cTpouTenbcTBO (ocHOBaHue KpacHosipckoit 'DC).



Cuennt — OeckBapliieBasi pa3HOBHIHOCTh rpaHuTa (cpemnsisi). [[Bet cepbrii, TeMHO-
cepblii, KpacHoBaThIi. CocTaB: MOJIEBBIE IITIATHI, pOroBasi 0OMaHKa, aBrUT, OUOTUT
u ap. [1o BHEMIHEMY BHly ¥ CTPOUTEIBHBIM CBOMCTBAM OJIM30K K TPAHUTY.

['ab0po — TOJTHOKpUCTAUTUYECKas: MAacCHBHAs MOpPOJa TEMHOTO (0 HYepHOro)
nBera (ocHoBHas). CocTaB: MOJIEBBIEC IIMATHI U TEMHbIE MUHEpAbl (ABTUT U JIp.)
Pa3HoBUIHOCTH — 1a0paIopuT (CIOKEH J1adpagopoM) — OOTUIIOBOYHBIN KaMEHb.

O¢dys3uBHble MOpoabl CTPyKTypa CTKPBITOKpPUCTAILIMYECKasi, MOphUpOBUAHAS,
nopdupoBasi, aMopQHas, YTO CBS3aHO C OBICTPBIM OCTHIBAHHEM H3JIMBIICHCS
MarMbl. TEeKCTyphl MAacCCHBHBIC, TIIOPUCTBIC, IUIAKOBHIE W MUHJIAICBUIHBIC.
[TonBep:keHbI TPEUMHOOOPa30BaAHUIO.

(DOpMI)I 3aJICTaHUA:

— TIIOKPOBBI JaB O00pa3ylT TIpOMaJHbIE IUIOWAAM IPH OTHOCUTEIBHO MAaJbIX
MOIIIHOCTSIX; — MOTOKU — TeJla, UMEIOIINE B IUIAHE PE3KO YUIMHEHHYIO (opmy c
OCHOBHBIMU CII€ZJaMH TEUEHHUs; — OKCTPY3UM o00JanaroT (opMOi KyMHOJOB C
pPa3IUYHON KPYTU3HOM CKIOHOB. OOBIYHO pa3Mepbl KYINOJOB BO3BBILAIOTCS HAJl
3emuie Ha BBICOTY nopsaka 100 m.

bazaneT — BynkaHuueckuii anajgor rabopo (ocHOBHOM). [[BeT uepHBIil WK TEMHO-
cepbiif. CTpYKTypa CKPBITO- U MEJIKOKpUCTAIIINYECKas. ba3anbThl 3aleratoT B BUJIC
MOKPOBOB, MOTOKOB M KYMOJIOB, MOIIIHOCTh KOTOPBIX Ha IJIaTPopMax COCTABISAET
Oonee KWwioMeTpa, a IUIOMIAAM PACIPOCTPAHCHHUSI-COTHU THICSY KBaJIpaTHBIX
kiiioMeTpoB. OueHb XapakTepHa s 0a3ajabTOB CTOJOYATast OTIACIBHOCTH -
nopoja pa3OuBaeTcs Ha MPaBWIbHBIE IECTUTPaHHBIE CTONOBI. Bechma mpoueHn u
CTOEK K BBIBETPHUBAHUIO.

Jlnaba3 — Taxke ByJKaHWYECKHWW aHanor rabopo (ocHoBHoi). LIBeT oT TemHO-
3e7eHoro 10 yepHoro. CTpyKTypa CKpBITOKpHUCTaNIMYEecKas, pexe noppupoBas.
Tekctypa maccuBHass. OTianMyaercs BBICOKOM IMPOYHOCTBIO, MOPO30CTOMKOCTBIO,
Croco0eH XOpoIIo 00padaThIBATHCA.

Bonpocel 0na konmpona:
1. Uto Takoe TopHbIE NOPOIbI?
2. Yro Takoe cTpyKkTypa u Tekctypa? Kakumu onn 6b1BatoT?

3. Haiite knaccudukaiuio TOpHBIX TOPO] IO OCOOEHHOCTSAM MPOUCXOXKACHUS U
YCJIOBUSIM 3aJI€raHUsl.



4. Ha xakue rpynmsl JeJsTCs MarMaTUYECKUE MOPObI MO MPOUCXOKICHHUIO U
COJIep KaHUI0 KpeMHe3ema?

5. HazoBuTe 0COOEHHOCTH M OCHOBHBIX MPEICTABUTEIICH HHTPY3UBHBIX ITOPO/I.
IIpakTuyeckoe 3ansaTue Ne 2

Tema: [IpoBenenue uccie0BaHUs MOYB C TTOMOIIBIO 3aKIaJKH TTOYBEHHOTO
pa3pesa B MOJIEeBBIX yCIoBHsIX. Onpeenenne MeXaHnueCcKOTro COCTaBa MOYBBI
MPOCTEHIIIMMU CcIIOcoOaMu

Ue.]lb.' HN3YYUTDh PA3JIMYHBIC THUIIBI IIOYB M MCTOAbI OIPCACIICHUA UX MCXAHHUYICCKOI'O
cocCTaBa.

3aoanue:-N3yduTh TEOPETHUCCKHUIA MaTepHaIT
- ONPEICIIUTh THUI IOYBBI METOJOM pACKaThIBAHUS IITHYpa MPEACTaBICHHBIX
o0pasIoB

- OIIPCACICHUC MCXaHNYCCKOI'0 COCTaBad IIOYBEI HpOCTeI;’IHIHM CII0COOOM
- OIIPCACIICHUC COACPKAHUA I'YMYyCa B IIOYBC

- ohopMuTE pE3yabTaThI

Juoaxmuueckuit mamepuan: TpoOUPKU, BOPOHKA, OYMaKHBIM (PUIBTP, XUMHUUECKUN
CTakaH, CTEKJsIHHas Tmajouyka, ¢apdopoBas wamika, JIep>KaTeiib, CTEKJISHHAs
IUIACTUHKA, CIUPTOBKA, JIyna, BIaXKHBIE CalI(ETKH, PEaKTUBBI OO0pa3Ibl TMOYB,
JTUCTUIUTNPOBaHHAS BOJA, MHAMKATOpHAs Oymara.

Kparkue TeopeTrudeckue cBeieHUs

1. OnpenesieHue TUNA MOYBBLI METOJOM PACKATHIBAHUS LIHYpPa

[louBy cMauuBarOT BOJOM M pa3MUHAIOT NajgblaMU (Kak TeCTo). 3areM
packaThIBaIOT MOYBY Ha JIAJJOHU, 00pa3ys U3 Hee HIHYp HEOOJIbIION TONIIUHBI
(3MM), ¥ CBOpauMBarOT KOJIbLIO AaMeTpoM 3cM. Buj atoro mHypa noka3biBaet
THUII TTOYBHI (Tabm. 1).

Tabnuya 1
OmnpenesieHue TUNA MOYBBI METOAOM PACKATHIBAHUS IIHYPA
CaoilicTBa IHYpPa U3 NOYBbI Bua mHypa u3 noussbl Tun nouBbl
[[Tayp He obpa3zyercs [lecuanas
3ayaTKy HIHypa Cynecuanas




[Iayp npu cruOaHuM JIETKO
JTpoOUTCS

CyrnuHucras

TsKenblil CyTIIMHOK

[IIayp cnomHOW, KOJBLO ne ;

COACPIKUT MHOTO TPCIINH

[[lHyp CIUIOIIHOM, KOJBLO (g : I'munucras

CTOUKOE

3anumiuTe pe3ysbTarhl uccienoBanus. Onpenenure BUJ MOYBbI UCCIEAYEMOTO
BaMH 00Opa3iia, UCIOJIb3Ys JaHHbIC TaOIHUIIHI 1.

2. OnpeneseHne MeXaHUYECKOI0 COCTABA MOYBBI MPOCTEH MM CIIOCOOOM.
[Tomecture HEMHOTro NOYBBHl B (PapopoByI0 HaIKy, HarpeTe Ha CHUPTOBKE U
MOJJHECUTE K IOYBE XOJIOJHOE CTEKJIO. 3alMILUTE Ballld HAOIIOIEHUSI.

[TomecTuTe KyCOUYKH MOYBY B CTakaH, MpUJEeHTE TUCTUIIIMPOBAHHON BOJbI, 00BEM
KOTOpOM B 3 pasza mpeBbllaeT 00beM MouBbl. HaOmronaiiTe 3a MHTEHCUBHOCTHIO
BBIJICJICHUS MY3bIpbKOB Bo3ayxa. llomymailiTe, O YeM CBHUJIETEIbCTBYET
HaOJI0JaeMOE SIBJICHHE.

HepeMemaﬁTe COACPIKNUMOC CTaKaHa. Ha6monafne 3a OCaXXACHHUCM 4YaCTHII IIOYBbI
C ITIOMOIIBIO JIYIIBI. 3anuimTe Baliu Ha6J'IIOIIeHI/I$I.

OueHute NpUONU3UTENBHOE COJIEpKAHUE TyMyca B 00paslie MOuBBI MO €€ IBETY,
UCIIONb3Ysl JaHHBIE TAOJIUIIBI 2.

Tabnuya 2
OnpeaesieHne cCoaep:KaHus ryMmyca B o4Be
Oxpacka noussl  Coaep:kanue rymyca, % Kareropusi mouBbI
OueHb yepHas 10—15 % BricokorymycHas,
BBICOKOIIJIOJJOPO/IHAS
UYepnas 7-10 % I'ymycHhas, mmogopoaHas
Temuo-cepas 4-T7% CpennerymycHas,
CPEeHEII00POIHAS
Cepas 2—4% MarnorymycHas,




CpEeAHEIION0POAHAS

Ceemiio-cepas 1-2% MasnorymycHasi, HU3KOILJIOZOPOAHAs

3. Ho.ﬂyqeﬂne MOYBCHHOI'O pacTBoOpa ! €ro u3yucHme

[TIpodunsrpyliTe MOMYyYEHHBI B TMpPENbIAYIIEM OMNBITE pacTBOp dYepes
OyMaXHBIN (GUIBTP B YUCTYIO TPOOUPKY ((PHIIBTpaT — MOYBEHHAS BBITSIKKA).

Heckonmpko Kamenb IMOYBEHHOTO pAacTBOpa IMOMECTHTE Ha CTEKISHHYIO
IUTACTUHKY, C TIOMOIIBIO JepXKaTelsl TMOACPKUTE Haa CHUPTOBKOH JI0
BoimapuBanusi Boabl (OCTOPOXHO!). 3apucyiite Bamm HaOIIOnESHUS.
CnenaiiTe BBIBOA, O YEM MOTYT CBHJIETEIILCTBOBAThH PE3YJIBTAThI TOTO OIBITA.

HaHecurte CTEKISHHON NaJIOYKOW HECKOJBKO Kallejab ITOYBEHHOI'O PacTBOpPA Ha
UHAUKAaTOpHY0 Oymary. HMcnone3ys stanonHHyto mkany pH, omnpegenure
KHCJIOTHOCTb ITOYBBI.

Ha ocHOBaHum omnpeneaeHHON BaMHM KUCIOTHOCTH TOYBBI OMNPENENUTEe, KaKue
MHUKPODJIEMEHThl MOTYT W3BJIEKaTh PACTCHUS W3 Ballero oOpas3lia MOYBHI,
UCIONb3ysl  JaHHble Tabmuubl 3.  (Haubonee moaBMIKHBIE — KaTHMOHBI
aKKyMYJIUPYIOTCSI B TKaHSIX pacTCHUM ).

Tabruya 3

Conepmaﬂne MHKPO3JIEMEHTOB B II0YB€ B 3AaBUCHUMOCTH OT €€ KHCJIOTHOCTH

Kucaornoers Cr*  Co**  Ni* cCu®  zZn* Cd* Hg" Pb*”
IMOYBbI

Kucneie CII CII CII II II II II CII

=

Heittpaneusie  CII CII CII CII CII CII ITH

[Ilenoynsie ITH ITH ITH CII CII CII CII ITH

ITH - npakTryeCcKyu HENMOABUKHBIE CII — c1a00 IOIBUKHEIE IT - nmonBu)XHEIE

4. Odopmiienne pe3yaibTaTOB

VYkaxkute, OTKy/1a B3SIT HCCIIEyeMbIN BaMH 00pasel] MOYBHI.
Pesynbrarsl nccnenoBanus oOpasiia mouBbl 0hOPMHUTE B BUJIC TAOTUIIBI.

Ne n/nm Xoa padoTbl Hao0aonenusn BrIiBOIBI




Hcnone3ys pa3nuuHble HWCTOYHMKM HH(OpManuu, Ompenenure, s
IpOM3pacTaHusl KaKMX BUAOB PACTEHUN Hanbojee OJlaronpusTHA MCCIEA0BaHHAs
Bamu nouBa. [Ipennoxure cnocoOsl yay4IIeHUs JaHHOW MTOYBBI.

5. OTBeTbTE HA BOIIPOCHI U BBINIOJIHUTE 3aIaHUA

1.

2.

o

Yro HazpiBatroT mouBooOpa3zoBaHueM? llepeuncianTe OCHOBHBIE 3BEHbS
I0YBOOOPA30BaTENLHOTO MIPOLIECCA.

[TonymaiiTe, KakoBa poJib JKMBBIX OPTaHU3MOB B OYBOOOpa3zoBaHuu. Kak
BIIMSIFOT pACTEHHs Ha TOYBOOOpa3oBaHue?

Uto npencraBisieT co0OM MOYBEHHBIN PacTBOP M KakoBa €ro pojib B
KU3HHU pacTEHUI?

Yro Ha3biBaeTcs rymycoM? llepeuncnure MCTOYHMKM T'ymMyca B IOYBE.
Kak xuMuyeckuid coCcTaB TMOYBbl BIMAET Ha TyMU(UKALUIO
OpraHU4ECKHUX OCTATKOB?

Kakyro posib UrpatoT MUKpPOAJIEMEHTHI B )KU3HEAEATEIbHOCTH PACTEHUN?
[Ipennoxure Mepsl OOpbOBI €  M30BITOYHON  IIEJTOYHOCTBIO U
KHMCJIOTHOCTBIO ITOYBBI.

IIpakTnueckas padora Ne3

Tema: [loneBoe nccienqoBanue NO4YB

L]env 3anAmMuUA: TEOPETUUECKH HAYYHUTHCS 3aKJIAbIBATH IOYBEHHBIE PA3PE3BL;
PUOOPECTU HABBIKU MO BBIJIEJIEHUIO TOUBEHHBIX TOPU30HTOB U OMHUCAHUIO

MOP(OJOrNYECKUX MTPU3HAKOB MOYBEHHBIX TOPU30HTOB B MOJIEBBIX YCIOBHSIX;
HAY4YUThCSl OTOMpATh MOYBEHHBIE 00PA3I[bI JIs1 JIA0OPATOPHBIX UCCIIETOBAHUMA.

3aoanue: - U3y4UTh TEOPETUUECKUIN MaTeprall

- onMcaTh Kak B COOTBETCTBUH C TPEOOBAHUSAMH 3aJI0KUTh OCHOBHOW MTOYBECHHBIN
paspes, caenarh OnMcaHre MMOYBEHHOTO pa3pe3a, IPOU3BECTH 0TOOP IMOUYBCHHBIX
00pasIos.

- CXEMaTUYECKHU 3apUCOBATh PUCYHOK

- OTBCTHUTDH HA BOIIPOCHI KOHTPOJIA

KpaTkue TeopeTu4yeckue cBeIeHHUs

1. IIpex e Bcero, HEOOXOAMMO CaMbIM TIATEIHLHBIM 00Pa30M OCMOTPETH
MECTHOCTb, OIIPENICIIUTh XapakTep penbeda U paCTUTEIIHLHOCTH JJIsI IPABUILHOTO
BBIOOpA MeCTa 3aJI05)KEHUS TTOYBEHHOTO pa3pesa.

2. Pa3pe3 HeoOxoaMMO 3aKiaibIBaTh B HANOOJEe XapaKTepPHOM MECTE
obcnexyemoit Tepputopuu. [louBeHHBIE pa3pe3bl HE JOJKHBI 3aKIadbIBAThCS
BOJIM3U JIOPOT, PSJIOM C KaHaBaMU, Ha HETUITUYHBIX ISl JAHHON TEPPUTOPUU
AIIEMEHTAaX MUKpoOpesbeda (MIOHUKEHUS, KOUKH ).



3. Ha BbIOpaHHOM y4acTKe MECTHOCTH KOMAIOT MOYBEHHBIHN pa3pes3 Tak, YT0ObI TpU
CTEHKHU ero ObLJIM OTBECHBIMH, a YETBEpTasl CITycKajlach CTyreHbkamMu (puc. 1).

Puc. 1. ITouBeHHBII pa3pe3

[lepennsis, nuiieBasi, CTEHKA paspesa, NpeAHa3HaueHHAas i1l OMMCaHus, T0JKHA
ObITH OOpareHa K COJTHILY.

[Tpu peIThE pa3pesa MouBy HEOOXOIMMO BHIOPACHIBATh TOJIBKO HA OOKOBbBIE
CTOPOHBI M HU B KOEM CJIydae HE Ha JMIEBYIO CTEHKY, YTO MOYKET IIPUBECTHU K €€
3arpsiI3HEHHIO, PAa3pyIICHUIO0 BEPXHUX TOPU30HTOB, U3MEHEHHUIO UX MOLIHOCTH U T.
.

OCHOBHOI1 pa3pe3bl 3aKIaAbIBAIOT 10 TAKOW ITyOUHBI, YTOOBI BCKPBITh BEPXHUE
TOPU30HTHI HEU3MEHHOW MATEPUHCKON MTOPOBI.

4. Ha ocHOBE N3MEHEHHI OKPACKH BBIIEISIOT TEHETUYECKUE TOPU30HTHI,
OTMEYAIOT UX TPAHULIBI HOKOM U U3MEPSIIOT MOITHOCTD KaXKI0TO U3 HUX B
CaHTUMETpaXx.

5. JleTanbHO OMUCKHIBAIOT KaX bl TEHETUYECKUN TOPUZOHT MO MOP(POIOTUUECKIM
IIPU3HAKAM.

Jumepamypa
1

2. http://www.chemistry.ssu.samara.ru/chem4/index4.htm



http://www.chemistry.ssu.samara.ru/chem4/index4.htm

IIpakTHueckas padora Ne 3

Heﬂb.' HAY4YUTHCA OINPCACILATL IOTCPHU OPraHHYCCKOIo BCIICCTBA B IIOYUBC OT
IMPOKAJIMBAHMA.

3aoauu: - onpenenuTh CoJiepKaHuEe OOIIEr0 OPraHMYECKOTO BEIIECTBA B
uccienyeMoit mouse. CrenaTh BEIBOJ O COJIEP’KAHHUH BEIIECTB B MUHEPAITEHOM
OCTaTKE TIOYBHI.

- OTBETUTH Ha BOIIPOCHI JJISI CAMOKOHTPOJIS

Juoaxmuueckuii mamepuan. BECbl 1 Pa3HOBECHI, METAININYECKUE TUTJIN, 00Opa3Lbl
1o4B, My(enbHas 1neyb (CIUPTOBKH).

KpaTkue TeopeTnueckue cBeaeHHs
Xo00 pabomeo.

Jlns aHanv3a B METAIUIMYECKUN TUTeNb OepeTcs Mo4Ba M3 MOBEPXHOCTHOTO
ciost B 0-10 cM. Ecniu GepeTcst mouBa B CBEKEM COCTOSIHUM, TO OHA BBICYIITUBACTCH,
T.€. JOBOJUTCS 1O NMOCTOSHHOIO BeCa B CYLWIMJIBHOM MIKaQy HpH TeMIlepaType
60°C. Turenb ¢ KpbIIIKOW B3BELIMBAIOT U B HETO BCHINAIOT 5 T IMPUTOTOBICHHOU
IIOYBBI.

3aKpbITBI THTEIb C KPBIIMIKOW CTaBUTCS B HAKJIOHHOM IOJIO)KEHMHM Ha
TPEYTOJIBHUK U IIPOKAJIMBAECTCSA HA CIHUPTOBKE. B KOHIE NMpOKaIMBaHUsA, KOTOPOE
amures or 35 pgo 20 MMHYT, THUrellb CTaBHUTCS MPSAMO, a KpBIIMIKA CJErka
IIPUOTKPBIBAETCS I JOCTYIIa BO31yXa.

ITocne OXJIAKIACHHUA B JOKCHKATOPC IIPOBOAUTCA IICPBOC B3BCHIMBAHUC.
HOBTOpHOG IMPOKAJIMBAHNC M B3BCIIMBAHHUC YCTAHABIMBACT IIOCTOAHCTBO BCCa
ITIOYBBI U TOYHOCTH OIIbITA.

3aTeM JeNarTcs MPOCThIE pacyeThl 3aHecss ux B Tabmuiy 1. M3 Beca mouBhl ¢
TUTJIEM JI0 TPOKAJIMBAHUS BBIYMUTAETCS BEC TUTJISL C OCTAaTKOM IIOYBBI TOCIIE
MPOKaJIMBAHUSI.

[Tomy4yeHHBI OCTaTOK (NOTEpPsS OT NPOKAIMBAHMS) IMOKA3bIBAET COACPIKAHUE
OpPraHMYECKOro BEIIECTBA, YTO BbIpAXAETCsl B MpoUEHTaX. B mpouneHTax xe
HEOOXOJMMO YCTaHOBUThH COJEp>KaHUE MHHEpAIbHBIX BEIIECTB. JTO Jeiaercs
nyteM BbruuTanus u3 100% nokaszaTenss OpraHn4ecKoro BEIIECTBA.



[Ipu pemenun 3agaud pPEKOMEHAYETCS OOpaTUTh BHHUMAHHME Ha IIBET
MUHEPAJIBHBIX BEILECTB IPOKAJIEHHONM IOYBBI M CHAENaTh 00 HSTOM 3aIlUCh.
KuprnnyHo-KpacHbIil IBET CBUJETEIBCTBYET O HAJIWYUU B ITIOYBE OKUCIIOB JKEJE3a.
CepoBaThlil IBET KpEMHE3EMa YCTAHABIMBACT KPAWHIOIO CTEIIEHb ONOA30JMBAHHUS
IIOYBBI, YEPHBIN IBET yYKa3bIBA€T HA IIPUCYTCTBHE OKHUCIIOB MapraHna. Hamuuue B
IIOYBE OKHUCJIOB AJIOMUHUS MpHJAaeT ocTaTtky OenoBaThlii 1BeT. Okpacka
IIPOKAJICHHOIO0 MMHEPAJIBHOTO OCTAaTKa IIOYBBI SBISIETCS IIOKA3aTelieM €€
IUI0IOPOIMSL.

OHpC,ZIeJIGHI/IG OpPraHUYCCKOro BCICCTBA B ITIOYBC

ITouBa | Macca | Macca turns ¢ | Macca turas ¢ | Coaepxanue Conepxanue
THUTJIS, | IOYBOM JI0 | TIOYBOM TIOCJIE | OPTaHUYECKOTO | MUHEPATIbHBIX
T MPOKAJIMBAHMS, | IPOKAJIUBAHUSA, | BEIIECTBA BEIIECTB
r r
r % r %
BriBoasr:

KOHmPOJleble eonpocuol

1. Yro takoe rymyc? IlosicHuTe ero 3HaueHHWE B IIMPOKOM M Y3KOM CMBICIIE
ciosa’?

Kakue coenmnHeHnst BXOAST B COCTAaB T'yMYCOBOM I1a3Mbl?

Ha xakue cBOMCTBA MOYBBI BIUSIET COIEPKAHUE TyMycCa B HEW?

Kakum o00pa3oMm copiepkaHue rymyca B IOYBE BIUSET Ha (PU3UUECKHUE
CBOICTBA MOYBBI?

5. Hanuume xakux BemiecTB MpUAACT BET MOYBE?

W




IIpakTuyeckas pabora4
Tema: Onpenenenre KUCIOTHOCTH U MIEIOYHOCTH TTOYB, MEPHI OOPHOBI €

HUMHN

Llenv pabomoei: yCTaHOBUTH (PAKTOPBI, OMPENEISAIONINE PEAKIMI0 MOYBEHHOTO
pacTBOpa, U3yYUTh BUJIbl KUCIOTHOCTH M INETOYHOCTH IOYB, MMO3HAKOMHTHCS C
OLICHKOM KHCIIOTHO-OCHOBHBIX CBOICTB MOYB, OCBOUTH METO/IbI
MOTEHIIUOMETPUUECKOTO OMpPEACICHUSI PEaKIMU TMOYBEHHBIX BBITSKEK, METO]I
ONpENENCHUs] TUAPOJIUTHYECKOM KHUCIOTHOCTH MOoYB. HayuuTbes onpenensiTh
NOTPEOHOCTh TMOYB B M3BECTKOBaHMHU. B xone paboThl oOyuarommuecs AOHKHBI
OCBOUTbH BBITIOJHEHUE AHAIN30B, YMETh POBOJUTH aArPOHOMUYECKYIO OLICHKY 3THUX
CBOMCTB.
3aoanue: - U3y4UTH TEOPETUUECKYIO YACTh;

- BBIIIOJIHUTD 33JJaHUE

- OIPEJEINUTh KUCIOTHOCTD IOYB 110 00pa3iam
Juoaxmuueckuti mamepuar.
. Terpans, pyuka, kKapaHJaml IIPOCTOM.
. O6pazen NoYBbI B TOYBEHHOM SIIIIHKE.
. AuctunnupoBanHas Boja.
. YHUBEpCaIbHbIA UHAUKATOP.
. ByMaxxup1it punsTp.
. Boponka.
. [Ipobupka
. Bnaxxnas canderka mjs pyk
. pH-MeTp uian MOHOMETp, AaHATTUTUYECKUE BECHI.
10. 1 =. pactBop KCl, naceimennsiit pactBop KCl, nuctumupoBannas Boja, 1 H.
pacTBOp YKCyCHOKHUCIOTO HaTtpus, henodraneun, 0,1 H. pacTBOp 1IEI0YU

OO0 IO NP WN —

KpaTkue TeopeTuyeckue cBeIeHUsI

KucinotHocTh 1OUBBI HE SIBISAETCA MOP(OJIOTMYECKUM NpPHU3HAKOM, MO0 OHA —
(bU3MKO-MEXaHUYECKOE CBOMCTBO, KOTOPOE MOUYBA MPUOOPETAET B MPOIIECCE CBOETO
pa3BUTHSL MO BO3JACHCTBUME  paA3IMYHBIX  (PAKTOPOB  MOYBOOOPA30BAHUA.
KucnoTtHOCTh 4pe3BbIYAHO Ba)KHOE CBOWMCTBO. DTO TaKXKE€ M JIUArHOCTUYECKUU
IIPU3HAK [TOYBBI.

[Ipy yMeHbLIEHMH KOHIEHTparuu H' peakuus CTaHOBMTCS HEWTpalbHOW WM
menoyHou, pH Bo3pacraer.



IIpu kucnou peakumu pH < 7; npm HeurpasHou — pH = 7
npu menoynor — pH > 7.

Peakiusi mOUBEHHOTO pacTBOpa 3aBUCUT OT HAJIUYUSL B HEM CBOOOJIHBIX KUCIIOT U
OCHOBAHMM, CTEMEHU UX TUCCOIMAINY, PUCYTCTBUS KUCIBIX U OCHOBHBIX COJIEH,
a Takke oT cocrtaBa oOMmeHHbIXx HOHOB IIIIK. B pa3nmuunbix mnouBax oHa
U3MEHSIETCS OT CHIIBHOKHCIION 10 cuibHomenounoi (pH 3,5-10,5).

B cBoto odepenb, OT peakluyd MOYBEHHOTI'O PAacTBOPA 3aBHUCST CBOMCTBA MOYBHI U
XapakTep TMpoIECcCoB, MpoTekaromux B Heill. C peaknuend cpelabl CBSI3aHbI
pacTBOPUMOCTh MHOTHX COCAMHEHWUH ¥ JOCTYMHOCTh 3JIEMEHTOB THUTAHUS
pacTeHUsIM, KU3HEIAEATEILHOCTh MHKPOOPTAHM3MOB, OOpa30BaHHWE TYMYCOBBIX
KHCTIOT, paciaj U CHHTE3 MUHEPAJIOB.

CUTbHO KHCIYI0 M KHCIYIO PEaKIUI0 HMEIOT TOPGSHUKH BEPXOBBIXOOJIOT,
MO/I30JIMCTHIE U JIEPHOBO-TIOA30JIMCTHIC MIOYBEI. UepHO3EMBI, TEMHO-CEPBIE JICCHBIC
U TEMHO-KAIlITAHOBbIE TOYBBI HMMEIOT PEAKIMI0 OJU3KYI0 K HEWTpaIbHOM.
Haubonee mienouHass peakiusi y COJOBBIX COJIOHYAKOB M MHOTOHATPHUEBBIX
COJIOHLIOB.

CenbCKOX03UCTBEHHBIC PACTEHUS TPEIBSABISIOT pa3Hble TPEOOBAHUSK pPEaAKIIUU
nouB (tabmunal). Haubonee OmarompusiTHa crnabOKUCas WM HEUTpadbHas
peakiusi.

C peakiueil MOYBEHHOTO PacTBOpPA TECHO CBsI3aHA KU3HEACATEIBHOCTD MOYBEHHOM
Mukpoduiopel. B kucnmoit cpene mnpeobOnamaer rpubOHas Mukpodaopa, B
HEUTpaJIbHOM U C1a0O0IIEIOUHON — OaKTEepHalIbHAS.

Kucnomnocms nousvt — cnocoOOHOCTh TIOYB MOJKHUCIATH BOAY U PACTBOPHI COJEH.
Paznmuuaror  akTyaldpbHYyl0 W TOTCHIMAIBHYIO  KHCIOTHOCTB,  KOTOpas
noJipa3essieTcss Ha OOMEHHYIO U THIPOIUTHYECKYIO.

Tabnuna 1 — OnTuMmaneHass  peakuus IIOYBEHHOTO pacTBopa
TUTSI CEJILCKOXO3SUCTBEHHBIX KYJIBTYP
Kynperypa pHkc Kynbrypa pHkal
JIrormu 4,5-6,0 bproksa 4.8-55
Kaprodens 5,0-5,5 YeueBuiia 5,0-7,2
TumodeeBka 5,0-7,5 OBéc 5,0-7,7
JIucoxsocTt 5,3-6,0 Cepanenna 5,4-6,5
Jlen 5,5-6,5 MopkoBb 5,5-7,0
Penmuc 5,5-7,3 O3uMas poxb U IPOCO 5,5-7,5
Buxka 5,7-6,4 | Typuenc, nukopui, canat 6,0-6,5
[ToxpcomHeunnk 6,0-6,8 Kykypysa, ropox u kinesep 6,0-7,0
SpoBas nieHuia 6,0-7,5 KopmoBast cBEkiia 6,2-7,5
TomaTtsl 6,3-6,7 (O3uMmas IIeHna 6,3-7,3
Orypiibt 6,4-7,0 JIyx 6,4-7,9

Kanycra 6,5-7,4 Slumens, paitrpac 6,8-7,5



CaxapHas cBékiia, koctep | 7,0-7,5 Jlronepna 7,0-8,0

Axmyanvnas — KUClomHOCMb — KHACIOTHOCTh IOYBEHHOTO  pacTBopa, OHA
oOyCJIOBJIecHa B OCHOBHOM HAJIMYUEM B HEM VYTOJIbHOM KHUCIOTHI, a TaKxXe
CBOOOJIHBIX OPTraHUYECKUX KHUCIOT U PA3TUYHBIX KOMIOHEHTOB, MPOSBISIONINX
KUCJIOTHBIE CBOWCTBA. AKTyalbHas KHCIOTHOCTh OINPEAENSETCS B BOJHOU
CYCTIEH3UU WJIM BOJIHOW BBITSIKKE, O3TOMY K MHJEKCY PH 100aBIsSIOT MHIEKC «BY»
i «H,0» (pHipo).

Ilomenyuanvnas  Kuciomuocmu onpeaensercs  KomudyecTBoM H' m Al*,
HAXOJAIIMXCS B IOYBEHHOM morjomarmmeM Komiuiekce. [loreHunanbHas
KUCJIOTHOCTh NPOSIBIIIETCS MPU B3aUMOJCKHCTBUM ITOYBBI C PACTBOPAMH COJIEH,
KaTHOHBI KOTOPHIX BEITecHAI0T H' 1 A’* 43 06MEHHOTO COCTOSHHS B [IOYBEHHBIH
pacTBop.

Obmennas KUCioOmMHOCMb TIPOSBISIETCST TpU  00pabOTKE TOYBBI  PAaCTBOPOM
HedtpanbHoi conu (1 H. KCl), mpu 3TOM NpPOUCXOTUT SKBUBAJICHTHBIN OOMEH
KaTUOHOB HEUTPaAIbHOM COJIM Ha KATHOHBI BOJIOPO/Ia U AIFOMUHUS, HAXOSAIIUECS B
KOMIICHCUPYIOLIEM CJI0€ KOJIJIOUIOB:

OOpazyromasicsi B pe3yJbTaTe B3aUMOJICUCTBHS COJEBOTO pPacTBOpa C IOYBOM
COJISIHAsl KMCJIOTA XapaKTepu3yeT OOMEHHYIO KUCIOTHOCTb.

Benuuuny ee BolpaxkaroT B enunuiiax pH conesoit cycniensuu (pHgcy) wim B mr-
5kB/100 r OYBHI.

Ll]énounocms nous — CHOCOOHOCTH MMOYBHEUTPATIU30BATh KUCIOTHBIE KOMIIOHEHTHI
MOYB M TMOJIIEIAYUBaTbBOAY. Pa3nuyaroT BUABI HMIEJOYHOCTH: AKTYaAIbHYIO H
MOTEHIUAIIBHYIO.

Axmyanvnas wénounocms OOyCJIOBJICHA HAJWYMEM B TOYBEHHOM pacTBOpE
THAPOIUTHYECKH Iea0uHbIx coeii: Na,COsz, NaHCO;, Ca(HCOs), u apyrux, npu
JUCCOIIMAITIN KOTOPBIX 00pa3yeTcsi BRICOKAsk KOHIICHTPAIUSMOHOB TUIPOKCHIIA:

[Ipu onpeneneHUM  aKTyaJbHOMW  MIETOYHOCTH  PA3IUYaAlOT  OOIIYIO
IET0YHOCTb, METOYHOCTh OT HOpMaTbHBIX kKapOoHaToB (Na,CO3, CaCO3,MgCOs3)
u  ménoynocts 0T ruapokapbonaroB (NaHCOs;u Ca(HCOgj),), xotopsie
OTJIMYAIOTCA MO TPaHUYHBIM 3HaueHusM pPHyyo. AKTyanbHas UIETOYHOCTH
BbIpaxkaeTcs BelIUunHOM pHpyoo uam B Mr-skB/100 T moOYBBI NpU onpenesieHun eé
MyTEM TUTPOBAHUS BBITSKEK KUCIOTON B MPUCYTCTBUU PA3IMUHBIX UHIUKATOPOB.
[loTennmanbHas 1mENOYHOCT, oOycnoBieHa Hamuuuem B [IIIK oOmeHHo-
MOTJIOIIEHHOTO HOHA HATpHUs, KOTOPBIM MNP OMNPEEICHHBIX YCIOBUAX MOXKET
MEePEXO0/IUTh B IOYBEHHBIN PACTBOP U MOJIIIEIaYMBATh €TO.

Bricokass m€noyHOCT, MOYB  HeOjarompusTHa JUIsi  OOJBIIMHCTBA
CEILCKOXO3SIMCTBEHHBIX KyJIbTyp. [lpu ménouHolt peakuuu HapyiiaeTcs oOMeH
BCII[ECTB, CHIKAETCS PACTBOPUMOCTh M JIOCTYMHOCTh (ocdaroB, coeamHeHUM
JKejesa, MapraHiia, Meaud, Oopa W IMHKA. B cioydae pe3Koro TMOBBIMIEHUS
METOYHOCTA KOPHEBBIE BOJIOCKM PACTEHHM MCIBITHIBAIOT MIETOYHOM OXKOT, YTO



MOXCT IHIPUBCCTU K OTMHPAHUIO. CPIJ'IBHOHICJ'IO‘IHBIG IIOYBbI XAPAKTCPHU3YIOTCA
APKO  BBIPAKCHHBIMHK  OTPHLATCIIbHBIMHA aFPO(I)I/ISI/I‘IeCKI/IMI/I CBOMCTBAMHM H
HCYAOBJICTBOPUTCIIbHBIM BOAHO-BO3AYIIHBIM PCKHUMOM. CI/IJ'II)HOHI&TIOLIHLIG ITOYBbI
HMCIOT OYCHb HU3KOC IIOA0POAUC.

[IpuroroBieHne MOYBEHHOM BBHITSHKKU. XUMHYECKOE HUCCIIEIOBAHUE MOYBBI
OOBIYHO TIPOBOJUTCS MYyTEM TMOATOTOBKM K aHalu3y 3a0JaroBpeMEHHO
O0TOOpaHHOTO O0pa3lia MOYBBl U OMPENIECIICHUS] COCTaBa MOYBEHHBIX BBITSHKEK —
BOJHOM W COJEBOW. B BOJHOM BBITSDKKE OINPEACIAIOTCS KOHLEHTpaluu
BOJOPACTBOPUMBIX  cojiei  (XJopujaoB,  cynb(haTroB,  KapOOHATOB U
TUAPOKAPOOHATOB, & TAKXKE COJIEN KECTKOCTH), @ B COJIEBOM - KUCJIOTHOCTb, WJIH
3Ha4YeHue pH BBITSKKH.

Obopyoosanue: BOPOHKA CTEKJISIHHAs, MaJloOYKa CTEKJIsSHHAs, cTakaH Ha 50
MJI, GUIBTp OyMaXKHbIN, MUIUHIAP MepHBIM Ha 50 mu. PeakTuBbI M MaTepualbl:
pacTBop xjopuaa kanus (1,0 H), uncras Bosa, oOpasel] MOYBHI.

3anaHne: OHpGIIGJIHTI) KHCJIOTHOCTB ITO4YB ITIO 06pa3uaM.

Xoa paéoTbi

(1) Hebomnplioe KOJUYECTBO IMOYBEHHOTO MaTepuana (00bEM 1,5-2 wyalHBIX
JOXKH), B3SITO€ U3 OTIEIBHOIO TI'E€HETHMYECKOr0 TOpPU30HTa (IOATOPU30HTA)
oOpa3ia MOYBBI, OYMIIAETCSI OT MOCTOPOHHUX MpPEIMETOB (BETOYKHU, CTEOIH U
KOPHH TpaB, OOJIOMKHU KaMHEH, YTOJIbKH U T.]I.), aKKYpaTHO PacCTUPAETCS TECTUKOM
B (apPopoBOil CTyNKe 10 MAKCUMaJIbHO BO3MOXXHOW OJTHOPOJHOM pacchlyaToi
MaccChl.

(2) Pacceimuarast mouBeHHass macca (25 ) MoOMeIIaeTcs B KOHHMYECKYHO KOOy
émkocthio 250 cm3 . Konly HamnosoBuHy (125 1) 3anuBaroT AUCTUIUIMPOBAHHOMN
BOJIOM, MOCJIE YEro COJAEPKUMOE KOJIObI HECKOJBKO pa3 aKKypaTHO B30aJIThIBAETCS
u orcranBaercs 5-10 MuHyT.

(3) [onmyuyennyro mocie OTCTaMBaHHWS BOAHYIO BBITSDKKY (DUIBTPYIOT 4epes
0€330JIbHBIN PUIBTP B CTEKJITHHOW BOPOHKE.

(4) OTdunbTpOBaHHYIO BOJHYIO BBITSDKKY (5 cm3) HalnuBalT B MPOOUPKY H
n00aBysrOT B He€ okouto 0,25 cM3 yHUBEpCaIbHOTO MHIUKATOPA, BCICACTBUE YETO
NOJIyYEHHAs! CMECh OKPAILMBAETCS B ONPEACIEHHBIN 1BET.

(5) TIpobupky co cMeChiO BCTPSIXMBAIOT JJIi PaBHOMEPHOTO pacIpeiesiCHUs
OKPACKH.

(6) Ilo monydyeHHOW paBHOMEPHON OKpacKe OMNPEACNSIIOT OPUEHTHPOBOYHYIO
BEJIMYUHY ( TpamaImio) KUCIOTHOCTH BOJHOW BBITSKKH( TabmuIa

2)

Tabmuma 2
['pamani KUCIOTHOCTH M OKpacka BOJHOW BBITSIKKM TIOCJE€ J00aBJICHUS B HeEE
YHHUBEPCAIIBHOTO UHIUKATOPA



I'paganuy KUCIOTHOCTH Oxpacka BOJIHOM BBITSIKKU
KHCTas po30Bast
ciiabokucas OpaH)XeBO-KENTas, )KEeIATOBATAs
HEeNTpagbHas 3eJICHOBAaTas, KeJITOBAaTO-3eJICHOBATas
cadoniesIouHast rojiy00BaTo-CUHSIS

BriBos:

IIpakTuyeckoe 3ansaTue NeS
Tema : OnpeneneHre NOrIaTUTEILHON CIIOCOOHOCTH MIOYB M PEAKIIUU CPEJIbI

Ueﬂb: OcBouth MCTOJbl U3YUYCHUS U OLICHKU MOTJIOTUTEILHON CITOCOOHOCTH
IIO4YB.

3aoanue

1. OHpCIIeJIHTI) AKTYyaJIbHYIO U O6M€HHYI-O KHCJIIOTHOCTH IIOYBEI
MNOTCHIOUOMCTPHUICCKUM MCTO/IOM.

2. OHpGIIeJIHTI) TUAPOIINTUYCCKYIO KHCJIOTHOCTD ITOYBEI I10 KaHHCHy u
paccunTaTtb J03Y BHCCCHUA N3BCCTU.

3. OHpCIIeJIHTI) CYMMY IIOTJIOIICHHBIX OCHOBAHUM 110 KaHHGHy H pacCuUuTaTh
CMKOCTB IIOINIOIICHUA U CTCIICHD HACBIIMNICHHOCTD ITIOYBbI OCHOBAHUAMMU.

Ob6ecneunBaroiye cpeacTpa Beckl TeXHOXUMHUYECKUE; HOHOMED
yHUBepcanbHbI «IB-74, mabopaTopHbIE MITATUBBI U OIOPETKH, TUIMTKA
AJIeKTpUYecKas, JabopaTopHasi MoCcy/1a U XUMHUYECKHUE PEAKTUBHI.

Xox pabotsl : Kaxxnas pabovas rpymma onpeaenseT HeoOX0oaumbIe
MOKA3aTeN B ONPEICIICHHOM FOPU30HTE TUITUYHOW MOA30IUCTOM IMOYBBI.

Konmponvuwvie éonpocul

PacckaxuTte o IMPOUCXOKACHUH, COCTABC, CTPOCHHUHU U CBOMCTBaX
ITIOYBCHHBIX KOJJIOMAOB.

2. llepeuncnure BUABI TOTJIOTUTEIHLHON CIIOCOOHOCTH TTOYB, PACKPONTE MX
CYIIIHOCTh U arPOHOMHYECKOE 3HAUYCHUE.

3. JlaiiTe onpeneneHus U pacKporuTe CYIIHOCTh BUI0B OYBEHHOM
KHCIIOTHOCTH, IIEJIOYHOCTH U Oy(PEPHOCTH, OLICHUTE UX arPOHOMHYECKOE
3HAYCHHUE.




4. KakoBa poJib MOTJIOTUTENHHON CITOCOOHOCTH M COCTaBa 0OMEHHBIX
KaTHOHOB B IJIOJJOPOIUU TIOYB?

IpakTnyeckasi padora 6
Tema: OmnpeneneHue OTHOCUTEIBHONW TIUIOTHOCTH ©  OOBEMHOW  Macchl,
OTpe/ieNIeHNE BOJOTPOHUIIAEMOCTH U BOJOMOIBEMHOCTH TIOYBHI.

Llenv: W3yuuT TEOpUIO ONPEAECICHHS IUIOTHOCTA HAPYIICHHOM TIOYBBI B
71a00pPATOPHBIX YCIOBUSX.

3aoauu: VI3y4nTh TEOPETUUECKUI MaTepHal;
CocTaBUTh KOHCIIEKT MO MPaBUITy MPOBEAECHUS padOThI

Juoaxmuueckoe ochawenue:1) MepHbIC MWIMHIAPHI WIM CTAKAHYUKH C METKAMU;
2) aHaJTUTUYECKUE BECHI.

3aoanuel OnpeneneHue MIOTHOCTH OYBbI

[170THOCTH TOYBHI - OCHOBHOE arpou3nyuecKkoe CBOMCTBO Mo4BhL. Omnpenesnser
CONPOTHUBJICHUE NMPOHUKAHUIO B TIOYBY, KaK CEJIbCKOXO3SUCTBEHHBIX OPYIUN TaK U
KopHel pactenuil. Takum oOpa3oM, KOCBEHHO BiMseT Ha ypoxkaid. IlnoTHOCTb
MOYBbI BXXHO 3HATh HE TOJBKO B CEJIBCKOM XO3siicTBE. 10 MIOTHOCTH MOYB
PaCCUUTHIBAIOT COJIEpKaHKUE rymMyca B T/Ta, COJICpKaHKUE DJIEMEHTOB MUTAHUSI JJIst
pacTCHUM.

B nmaGopaTopHBIX YCIOBUSIX IUIOTHOCTh TOYBBI OMNPENEISIOT W3 PACCHIITHOTO
oOpa3iia ¢ HapyIIEHHBIM CJIOKEHHUEM MOUBbI. bojiee TOUHO MPOBOJAT ONpe/eeHre
B MOJIEBBIX YCIOBUSIX B €CTECTBEHHOM COCTOSIHUU MOYBHI.

Xo0 sevinonrenuss pabomol:

OepyT MeTayuMueckuil muuHAp (BeicoTo 10 cM u nuaMeTpoMm 5 ¢M) C ceTyaThiM
JTHOM, KJIaAyT Ha JIHO KPYKOK (UIBTPOBAILHONW OymMaru M B3BEIIMBAIOT Ha
aHATMTUYECKUX Becax. HachlmaroT B IWIMHIpP MOYBY M3 HEPACTEPTOro oOpasiia,
VIUIOTHSS €r0 MO0 Mepe HamoJHeHUs (TIOCTYKHMBAIOT JHOM IWIMHApPA O JaJ0Hb
pyku). M3MepsitoT BBICOTY HACBIITHOTO CJIOSI TOYBBI, JUAMETp IWIUHApa U
OMpENENIIOT 00beM TMOYBBL. B3BeMIMBAIOT IUWIMHAP C IMOYBOW M MPOBOAST
HE0OXOIMMbIE pacuyeThl. HaXoaT MmI0THOCTh MOYBKI IO opMyIie:

d=m/V,

rae d - IIOTHOCTB, r/em®; m - macca CyXOH TMOYBHI, T; V - 00BbEM TOYBHI, oM’ (50
uin 100). Pe3ynbTaThl 3anuchiBatoTCs B Ta0IUILy 1.

Tabnuna 6 — Pe3ynbTaThl onpeaeaeHus mIOTHOCTH MTOYBEI



I'enernueckun | Macca Macca Macca O06BEM [LnotHOCTH

TOPU30HT, Orokca, T OroKkca  C|TOYBHI nouBbl (V), | TOYBBI (d),
. 3 3

rIyOuHa, CM Mo4yBoM, T |(m), T CM r/c™m

BriBosibl 110 pabore:

3aoanue 2.0npeneneHre BOJONPOHUIIAEMOCTH MTOYBbI

BomgonponuiiaeMocTs -- COCOOHOCTh TMOYBBI BIUTHIBATH M IMPOMYCKAaTh UYepes
cebss Bomy. Xopomias BOAONPOHUIIAEMOCTh TOYBBI  CIIOCOOCTBYET €€
HOPMAaJIbHOMY BO3AYIITHOMY PEXUMY, BBICOKON OMOJIOTHYECKON aKTUBHOCTH.
BoonpoHuiaeMocTh 3aBUCUT OT MEXAaHUUYECKOT'0 COCTaBa MOYBBI, €€ CTPYKTYPBI,
CIIOXKEHUSI M CTENEeHU YBIKHEHUs. B Tabmuile mpuBefeHa IIKalla OLIEHKU
BojlonIpoHUIIaeMocTH 1mouBkl o H.A. Kaunnckomy.

Xo0 onpeoenenusi.

B mosieBbIX yCIOBHSX JUIsl ONpENENCHUs BOJOIMPOHUIIAEMOCTH B TOYBY HA
riyouny 5--10 cM BAaBIMBAIOT METAUIMYECKHM Kapkac pazMepoMm 25 x 25 cMm
VT TIVUTAHTPBI.

Bokpyr kapkaca Bpe3aroT apyroi, HO Oosbiieit miomaau (50 x 50 cm). [TouBy y
CTEHOK Kapkaca TIHIATE€IbHO VIUIOTHSIOT. BHyTpu Kaxjaoro Kapkaca
YCTaHABJIMBAIOT JIMHEHKY JJIsI KOHTPOJISI YPOBHS BOJIbI, B 00a KapKaca MOMeIaoT
TEPMOMETPHI.

YYUTBHIBAIOT pacxo/l BOABI MO BHYTPEHHEMY KapKacy, a BHCIIHHWA BBITIOJHSET
3aIUTHYIO PoJib. Hamop BOJbI HOKEH paBHATHCS S5 CM.

BOIIOHpOHHHaeMOCTB TAKCJIBIX II0OYB ITPH HAIIOPC BOJBI Scmu TCMIICPATYPC
10°C

BoponponunaemocTtsb
B 10503807 yac
P Ouenka [Ipumeuanue

BIIUTHIBAHUS, MM

BOJ. CT.
KauecTtBo
BOJIONIPOHUIIAEMOCTH  TEM
dydiie, 4yeM oOHa Oojee

Cspize 1000 [IpoBanbHas YHHIC,
OJIHOPOJHA Ha
MOBEPXHOCTH oI,
MOCTOSIHHA 110 BPEMEHHU

1000--500 W3numiHe BbicoKast

500--100 Hawnnyumas




100--70 Xopormas
70--30 VY ioBiieTBOpUTEIbHAS

Menee 30 HeynosnerBopurenbHas

B nepBbIi yac onpiTa pacXo BOABI YUYUTHIBAIOT yepe3 Kaxaple 10 MUHYT, BO
BTOpOM 4ac - 30 MUHYT, B TPETHI W KaxIbld NOCIEIYIONIMI yac -- coycts 60
MUHYT.

Ha nHeopomaembIx y4acTkax BOJOIMPOHHUIIAEMOCTh OINPEACTSIOT B TeueHue 3--6
4acoB, Ha OpOIIaeMbIX 0oliee 6 4acoB.
OnHOBpEMEHHO OTMEYaeTcs TeMIleparypa BOAbL. B kapkyr mnorogy IenaroT
MONPaBKy Ha UCIAPEHHUE BOJABI C MOBEPXHOCTH. I 3TOr0 pAIOM C IUIOMAIKON
CTaBAT cOCY[ ¢ BO#oM. 110 ncrmapeHnro BOJbI C €ro MOBEPXHOCTH, OTMEYAEMOMY
KOKIbIA 4YaC M PACCUMTAHHOMY HA E€IWHHILY IUIOMIAJH, BHOCST TMOMNPABKY B
IIOKAa3aTeNId BOJAOIPOHUIIAEMOCTH ITOYBBI.
[lepen onpeneneHuemM BOIONPOHUIIAEMOCTH C COCETHETO ydacTKa 0epyT 00pasiibl
MOYBbl HAa BJIAXKHOCTh 10 TiIyOuHbl He MeHee | M. Ilpum kaxaom oTcuere
MOTJIOIIEHHON MOYBOM BOABI BOJIOIIPOHUIIAEMOCTh ONIPEALISIOT 1Mo (popMyie
K=(Q10)/(ST),
rae K-- BogonpoHuiiaeMocTb, MM BOJIbI B MUHYTY;
Q-- KOJIMYECTBO BIUTABIICHCS BOIBI, CM';
10-- k03 dHUIMEHT IIepepacyeTa BOIbI, CM°, MM BOJ. CT.;
S-- miomaae yaeOHOM IIIOIAaKHU, oM’
T-- Bpems omnbITa, MHH.
lonmyueHHbIe pe3yabTaThl MPUBOIAT K TeMiiepaType Boasl 10°C o dopmyre
K= (Kt)/ (0,7 + (0,03 t)),
rae Kip-- xoapduiment BomomnponuiiaeMoctu mpu Temmeparype Boubl 10°C;
II0JIEBOM T'YMYCOBBIN ITOYBEHHBIN
Kt - k03 uireHT BoJonpoHUIIaeMOCTH MPU JAHHOUM TeMIepaType;
t - reMneparypa BOIbI.
[Io Mody4YeHHBIM JAHHBIM CTPOST rpaduK BOAOMPOHUIAEMOCTH MOYBBL. JlJis
TOr0 Ha OCH abCUUCC OTKJIAABbIBAIOT BpPEMs ONbITa, a HA OCH OpAUHAT --
3HaueHUe Ko3(puuueHTa BOAONPOHUIIAEMOCTH, MPUBEICHHBIE K TEMIIepaType
Boxnl 10°C.

Koumponwvnwvie éonpocot
1. YTo mOHMMAIOT MO/ IJIOTHOCTBIO ITOYBHI.
2. Kakoe arpoHOMHYECKOE 3HAaY€HHE UMEET IIJIOTHOCTD MTOYBBI.
3. ITo xakoii popmysie MOKHO HaWTH TJIOTHOCTH TTOYBHI.
4. Kak onpenenuTh MIOTHOCTH TTOYBHI B JAOOPATOPHBIX YCIOBHSIX.



IIpakTuyeckas padora 7
Tema: Omnpenenenne  MOPQHOJOTHYECKUX TPU3HAKOB M CTPOCHUS IOYB IIO
MOHOJIMTAaM Y TIOYBEHHBIM 00pa3iiaM

L]ens 3anamus: TpuoOPECTU HABBIKK B ONIPEJICTICHUU OCHOBHBIX
MOP(OIOTUYECKUX MPU3HAKOB TTOYBHI.

3aoanue: - U3y4UTh TEOPETUUYECKYIO YACTh

- OIIPENICNIUTh OKPACKy, CTPYKTYpPY, HOBOOOPA30BaHUs U BKJIFOUECHHUS JJI TPEX
00pasIoB MOYBHI.

Jluoaxmuueckoe ocnawenue:

. O0Opa3bl MOYBHI.

. briank onucanus o06pasna noYBbl.

. ®apdopoBas cTyrnka u NeCTUK.

. Men3ypka uiau Kojda ¢ BOJOM.

. He6omnbmoit (20 cm % 20 cm) ¢pparMeHT JrcTa MHJLTUMETPOBON OyMaru.
. YBEIIMUUTENBHOE CTEKJIO.

. 10%-Hb1#1 pacTBOpP COJISTHOM KUCITIOTHI.

. [Iunerka.

. Baxxuwie canderku as pyk.

O 0NN DN K W —

KpaTkue Teopernueckue cBegeHUs
OmnpeneneHue OKPpacKH MOYBbI

1. HeOounbiioe KOMMYECTBO MOYBEHHOrO MaTepuaia (MOJOBUHY OO0BEMA OJIHOMN
yaliHOM JIO)KKM) o0Opaslia TMOYBBI, OYHUIIAETCS OT TMOCTOPOHHUX IMPEIMETOB
(BeTOuKM, CTEONM W KOPHHU TpaB, OOJOMKH KaMHEW, YTrOJBbKU M T.J.), aKKypaTHO
pactupaercst nectukoMm B (papdopoBoil cTymke 10 OJMHOPOJHON pacChITYaTOn
MacChl 1 CMA4YMBAETCS BOJAOW M3 MEH3YPKHU WM KOJIOBI JIO CJIETKA >KUJIKOTEKYy4eh
KOHCHUCTEHIIUU.

2. YKa3aTenbHbIM MAJIBIIEM PYKH YaCTh 3TOW KOHCUCTEHIIMU aKKypaTHO HAHOCUTCS
(Hama3bIBaeTCs BpallaTelbHBIM JIBIDKCHUEM Tajiblla) Ha OJIaHK omMcaHusi oOpasia



nouBsl (B cTosder “Ma3ok’) /Uil MoaydeHUuss paBHOMEPHOTO 0 TYCTOTE OKPAaCKHU
naTHa auamerpom 2-2.5 cMm. He pexkoMmeHayeTcss HAaHOCHUTh Ha OJIAHKOBBIA JIUCT
U30BITOYHOE KOJIMYECTBO IMOYBEHHOI'O Marepuasia, MOTOMY 4TO, 4YeM OoJiblie
TOJIIIMHA HAHECEHHOTO CJosi, TeM OO0Jbllle BEPOSITHOCTh €ro OChINaHUs MpHU
BbICBIXaHUU. He pexoMmMeHayeTcs HAHOCUTh W KpaiHe Malioe KOJIMYECTBO
Matepuana (Ipu STOM H30BITOYHO >KHJIKOTO), TOCKOJIBKY B TaKOM Cily4yae
MoJiy4aeTcsi BechbMa OJIEAHBIM Ma30K, YTO 3aTPYAHSET OMpelesieHHe M0 HeMy
OKpacKH.

3. Tlo BpIcOXIIEMYy Ma3Ky OMpeAessieTcsl OKpacka 00pasiia MOYBEHHOW MAacCHI.
HasBanue okpacku, KOTOpas MPeICTAaBIsIeT COO0N CMECh Pa3IMYHBIX IIBETOB M UX
OTTEHKOB, JOJHDKHO BKJIIOYATh KaK OCHOBHOW (JIOMUHHMPVIONIHMH) IBET (OTTEHOK),
TaK W JIONOJHUTEIBHBIA [BET (B KAYSCTBE JOMOIHUTEIHHOTO OOBIYHO YKA3bIBAIOT
TOJIBKO IIBET, T.K. BBIICIUTh OTTCHOK JIOMOJIHHUTEIBLHOTO IBETA 3aTPYIHUTEILHO).
Hamnpumep, okpacka KOpUYHEBO—TEMHO-cepas (OCHOBHOM OTTEHOK — TEMHO-
CEpBIU, JOTOJHUTEIBHBIA IIBET — KOPUYHEBBIN). JIOMUHUPYIOMMHI IIBET (OTTEHOK)
CTaBUTCS B HA3BaHUU Ha MocjieAHee MecTo. JIpyrue nmpuMepbl Ha3BaHUsS OKPACKHU:
CepO-KOpPUYHEBAasl, KOPUYHEBO-0Oypasi, MajieBO—CBETIO-KOpUYHeBas U T.J. Eciu u
JOTIOTHUTENIbHbBIC 1[BETA BBUICIUTH MPOOJIEMATUYHO, TO OCTAHABIMBAIOTCS TOIBKO
Ha YKa3aHUU OCHOBHOIO I[BeTa (OTTEHKA): OKpacka TEMHO-KOPUYHEBas, CBETIIO-
cepasi ¥ T.JI.

4. WTOroBbI€ pe3ydabTaThl IO OKPacke KaXKJOro TMOYBEHHOro o0Opasia
BIIMCBIBAIOTCSL MPOCTHIM _KApaHJAIIOM B COOTBETCTBYIONIYIO rpady OiaHka
onucaHus o0pasiia MOYBBbL.

K mopdomorudueckum npuzHakaM OTHOCSITCS:
Crpoenue npoduis

MoOUHOCTh MOYBBI U TOPU30OHTA.

Oxkpacka.

BrnaxHocTs.

Crpykrypa.

Crnosxxenue (III0THOCTh, TOPUCTOCTh, TPEITUHOBATOCTD ).
HoBooOpazoBanus (xumudeckue, OMOJIOTUYECKHE).
Bxurouenusi.

Bcekunanue ot 10 % HCI.

XapakTtep nepexoja ropu3oHTa.

XapakTtep pacnpoCTpaHEHHs] KOPHEH.

[ panynOMETPUYECKHM COCTAB.

Cmpoenue npoguisi — 3aKOHOMEPHOE U3MEHCHHE MTOYBEHHOMW TOJIIIN CBEPXY BHM3,;
CMEHa TOPU30HTOB B BEPTHKAIBHOM HampaBicHUH. [IOUBEHHBIC TOPU3OHTHI
OTIIMYAIOTCSI  JOpyr  OT  Jpyra  MOIIMHOCTBIO,  IIBETOM,  CTPYKTYpPOH,
TPaHyJIOMETPUICCKUM COCTABOM H JIp.

Mowmnocme nousvt u 20pu30HmMOE — TOIIMHA OT TMOBEPXHOCTH MOYBHI BIIyOb 110
c1abo 3aTPOHYTOM MOYBOOOPA30BATEIHHBIMH MPOILIECCAMH MATEPUHCKOW TOPOJIbI



(C). Beipaxxaercst B cm.. MOIIHOCTD OTAENIBHBIX T'OPU30HTOB ONPENEISAETCS OT
BEPXHEH 110 HIKHEH TPaHMIBL. 3aIiCh OCYIIECTBIseTcs B (hopme apoom: B2 g
Oxpacka — SIBASIETCS CaMbIM BHJIUMBIM M OJTHUM M3 BaXKHBIX MOP(OJIOTUYECKUM
MPU3HAKOM. B BEpXHUX rOpU30HTaX OKPACKA MOYB 3aBUCHUT MPEUMYIIECTBEHHO OT
IYMYCOBBIX BemiecTB. [Ipu HeOOJBIIOM KOJIMYECTBE T'ymMyca OKpacka ObIBaer
cepoil. B mepexoqHbIX TOPU30HTAX HA LBET BIUSIOT MUHEPAIbHBIE COCTABIISIIOLINE
nouBbl. B caMbIX riayOOKHX CJOSIX B KaueCTBE OCHOBHOIO (POHA BBICTYIAET
OKpacKa MaTepUHCKOW TOPHOU mopoabl. HocuTensiMu OCHOBHBIX LIBETOB SIBJISIFOTCS
OIpEJCIICHHbIE COCAMHEHMS, HaxXosaIuecs: B mo4Bax. PaccMoTpuM riiaBHeIve
XUMUYECKHUE COEIMHEHHMS IMOYB, ONPEIECISAIOIINE YEPHYIO, IIBETOBYIO (KpacHYIo,
3€JIEHYI0) ¥ OEITyI0 OKPaCKHU.

YepHasa okpacka MOXET ObITh PE3yJIbTATOM COAEPKAHUS PA3IUUYHBIX BEIIECTB B
Mo4yBax M, Mpexkae Bcero, rymyca. OJHAKO TymMyC NOYBBI MOXKET OBITh U
CBETJIOOKpalIeHHbIM. YepHas okpacka popmupyercs npu r'yMaTHOM THUIIE TyMYyca.
Kpome rymyca, 4epHy10 OKpacky B IMOYBax MOTYT JaBaTh HEKOTOPbIE CYJIb(UIbI,
OKCHJIbl MapraHiia, TeMHbIC IEPBUYHBIC MUHEPAJIBI (HapUMep, poroBasi 0OOMaHKa),
JPEBECHBIN YIOJIb.

benas  okpacka cBsf3aHa  MPEUMYIIECTBEHHO C  4YEThIpbMsA  HauOoliee
pacrnpoCcTpaHEHHBIMH ~ KOMIIOHEHTaMU  MOYBEHHOTO  COCTaBa:  KBapleM,
KAOJMHUTOM, KapOOHATaMu, TUIICOM, aHTUJIPUTOM U BOJJOPACBOPUMBIMH COJISIMHU.
KpacHas okpacka — pe3ylbTaT HAKOIUIEHUS B IIOYBE Majo- WU
HErMIpaTUPOBAHHBIX CBOOOJHBIX OKCHJOB JK€J€3a, MPEUMYIIECTBEHHO B (popme
reMaTuTa.

Kentas okpacka — pe3yJbTaT HAKOIUIEHUS B MOYBE T'MIPATHPOBAHHBIX OKCHJIOB
xKene3a U, Ipeke BCero, JMMOHUTA. bypas okpacka XapakTepHa JUisl TIIMHUCTBIX
MIOYB C BBICOKMM COJEP>KAHUEM WILJIUTA, CIFOJUCTBIX MUHEPAJIOB U CMECU B Pa3HOU
CTETNICHU TUJPATHPOBAHHBIX OKCHIIOB Xkene3a. Kpome Toro, ona obpasyercs mnpu
CMEIIaHUM KPACHOM, KENTOU, 0eJI0i U YEPHON OKPACOK B Pa3HBIX COOTHOIICHUSX,
a TI0ATOMY SBJISIETCS] HAMOOJIee pacpOCTPAHEHHON B Pa3HbIX TUIIAX MOYB.
[TypnypHasi okpacka — CBUAETEIBCTBO BEICOKOTO COJIEPKAHUS OKCUAOB MapraHia.
CuHsisl OKpacka B YMCTOM BHJI€ BCTPEYAETCSA B MOYBAX PEAKO. 3aTO MPOU3BOAHAS
OT CHUHEH — cH3asi OKpacka — ILIMPOKO PACHPOCTPAHEHHOE SBIEHHE BO BCEX
OOJIOTHBIX TIOYBAX, CBA3AHHOE CO CIEIM(PUICCKUMU MHUHEpAJIaMu, COJIePKAIIUMHU
3aKHCh JKEJIe3a.

3enenHas (0OJIMBKOBAs) OKpacka (hOpMHUPYETCsl B OUBaX U30BITOUHOTO YBJIAXKHEHUSI,
collepKallluX  OcOOble  3€J€HOBaThle TJIMHUCTBIE MUHEpPAIbl C  BBICOKOM
HACBIIIEHHOCTBIO JKEJIE30M.

VYKka3zaHHbIE OKpAacCKH CYIIECTBYIOT B MOYBax PEJKO B YKMCTOM BHUJE, Yalle Kak
nepexo/iHbple Wiu cMenianHbie. OOBIUHO TPYJHO OXapaKTepU30BaTh MOYBY KAKUM-
HUOYb OJHUM I[BETOM, TIO9TOMY TIPUXOJMTCS YKa3blBaTh CTEMEHb €€
WHTEHCUBHOCTU (HAmpUMep, CBETIO-Oypas, TeMHO-Oypas), OTMe4aTh OTTEHKHU
(Hampumep, Oenecas ¢ KEITOBATHIM OTTEHKOM) WJTH K€ Ha3bIBATh MTPOMEKYTOUHBIC
ToHa (KOpu4HEeBO-Oypas). OKkpacka TIOYBEHHBIX TOPU30HTOB MOXET OBITh
OJHOPOJHOW WJIM HEOJHOPOAHOM. Pa3nuyaroT paBHOMEPHYIO OJHOPOIAHYIO



OKpacKy (TOH M MHTEHCUBHOCTb COXPAHSETCS B Mpeleraax BCEro NOPU30HTA) H
HEPaBHOMEPHYIO OJHOPOAHYIO OKpAacKy (MOCTENEHHOE H3MEHEHHEe €€ TOHa H
WHTEHCMBHOCTM OT BEpXHEW UacTu K HWkHel). HeomHopomnas okxpacka
XapaKTEepU3yeTCsl HATMYMEM PA3JIUYHO OKPAIIEHHBIX YYAaCTKOB B IIPEAEIAX OJJHOTO
ropuszoHTa. OHa ObIBaeT: mATHHUCTAs (Ha ()OHE OCHOBHOW OKPACKH BBIICISIOTCS
MATHA JPYroro I[BeTa); ImoJsiocyaTas (YepedoBaHUE TI0JIOC PAa3HOrO I[BETA);
MpaMOpoBHUIHAs (MEeCTpasi OKpacka ¢ HaJU4YHEeM y30pOB U IMATEH PAa3HOTO I[BETA);
KpamyaTasi (HaJu4yhe MEJIKUX IISITHBIIEK PAa3JIMYHOIO IBETa IO OJHOPOJIHOMY
(GhoHYy TOpU30OHTA).

Braosxcnocms — XapakTepuCTHKa CTENEHU YBJIAXKHEHHOCTH IIOYBBI B IOJIEBBIX
YCIIOBUSIX MO3BOJISIET CIIENATh MPEIIOIOKEHUE O HATMYNN KAMWIAPHOTO MOIbeMa
BOJIbI B TIOYBEHHBIN CJIOM OT TOPU30HTA MOYBEHHO-TPYHTOBBIX BOJI, BBIIBUTH
OPUCYTCTBHE CBOOOAHOW BOABI B mpoduie, BIUAIOIMIEH HAa Pa3BUTHE
BOCCTAHOBUTEIBHBIX MPOLIECCOB, OMPEAEIUTh TIIYyOMHY NpPOMayuBaHUS TOCIE
JIOK]1s1 WJTU TITyOUHY MCCYIIIEHHUS MTOYB B 3aCYIUIMBBINA MEPUO/T JIETa.

B 1moneBbIX yCHOBUSX BBIACISIOT S5 TPYII BHEIIHUX IPU3HAKOB BIIAXKHOCTHU
MOYBEHHBIX TOPU30HTOB (CYIJIMHUCTOIO M TJIUHHUCTOIO TI'PAHYJIOMETPUUYECKOTO
COCTaBa):

[TouBEeHHBIN TOPU3OHT:

Cyxoil — oOpa3zen NOoYBbl, TOMEILEHHBINH Ha JIaJJOHb, HE XOJIOAUT PYKY, MOCIE €ro
CKaTHs B pyKE OH PACCHINAETCS - MbLIUT;

Cexuil — 0Opasel] MoYBbl CJIErKa XOJOIUT JIaJOHb, IOCIE €ro CXXaThsl B PyKe
KOMOK MTOYTH HE PachIaeTcs;

BnaxHblil — oOpaszen Mo4yBbl MPU CXATH B PYKE XOPOILIO JEPKUT (OpMy, HO
packararb €ro B IIHYp HE yJaeTcs; JUCT (GUIbTPOBAILHON Oymaru, NpuiioKeHHOU
K IMOYBE, CHIPEET;

ChIpoil — oOpazer] mouBbl JIerko (OpPMYyeTCsl, U3 HEro MOXKHO JIETKO pacKaTaThb
IIHYP (BBIIABJIUBACTCS BOMA);

Moxkpsiif — BoAa U3 TOYBEHHOTO 00pasiia COUUTCS 0€3 BCIKUX YCUITUI

Cmpykmypa — pa3Iu4aercd C arpoHOMHYECKOM M MOP(]OI0ro-reHeTUYeCcKou
TOYKH 3PEHUS.

CTpyKTypa 3TO cOo/Iep)KaHHE B [TIOUBE arperaToB pazHoro pasMepa u (popmsl.
CTpyKTypHOCTB CIIOCOOHOCTb ITOYBBI PACaaThCsl HA OT/IEIBHOCTH (arperaThl)
Arperatsl pa3nuyarorcs 1no (Gopme, pazMepaMm U CBOMCTBAM.

[lockonbKy CTpyKTypa TIOYBBI — 3TO PE3yJbTaT [MOYBOOOPA30BaHUS, TO
COOTBETCTBEHHO Pa3HbIE THUIbI MOYB M pPa3HbIE TUIbI N'€HETUYECKUX TOPU30HTOB
UMEIOT Pa3JIMYHbIN TUI CTPYKTYphl. OTHAKO B TUIAX CTPYKTYPhl OOHAPYKUBAETCS
MEHbIlIee pa3HoOOpa3uWe, YeM B TUIMAX MOYBOOOPA30BAHMS, TOCKOJBKY
Yy4YacTBYIOIIME B 00pa30BAHUM TTOUBEHHON CTPYKTYpPhI CHJIbI MEHEE CTICLIM(PUYHBI U
LIMPOKO MPEICTABIECHBI BO BCEX IMOYBAX.

Pasmepsl u popMa CTPYKTYpHBIX OTJIETLHOCTEH B Pa3HBIX TIOYBAX U T€HETUYECKUX
rOPU30HTAX BAapbUPYIOT B IIMPOKUX Mpenaesiax. Ecin cka3aHo, 4TO B TaKOM-TO
TOPU30HTE MOYBBI CTPYKTypa MEJIKOKOMKOBATas, TO 3TO 3HAYMUT JIUIIb TO, YTO
arperatbl Takoi (HOpMBI U TAKOTO pa3Mepa 37eCh IpeodIagaoT, HO OJJHOBPEMEHHO



MOTYT TPUCYTCTBOBaThH M arperatbl Jpyro (opMbl U HUHBIX Pa3MEPOB.
Pacnipenenenne CTpyKTYpHBIX arperartoB B Macce IMOYBbI B COOTBETCTBHM C HX
pa3Mepami (uaMeTpamMm) Ha3bIBACTCS CTPYKTYPHBIM COCTABOM ITOYBBHI.

B cooTBeTCTBUU € pazMepamMu BbIIEISIOT:

MHKpoarperatsl - <0,25 MM,

Mezoarperatsl — 0,25- 7(10) MM,

Makpoarperatsl - >7(10) MM

15 MOpQOJIOTUN TIOYB MEPBOCTEIIEHHOE 3HAUCHUE UMEET THUIIOJIOTHS CTPYKTYPHI
MIOYB C T€M, YTOOBI OMPEACTUTh €€ TeHETUYECKOEe M JMArHOCTUYECKOE 3HAUYCHHUE.
OcoGenno Oosbmioe BHUMaHHe 3ToMy yaemnun C.A.3axapoB, pa3paOOTaBIIHii
MPUHATYIO CeMYac CXeMy TJIaBHBIX T'€HETUYECKUX THUIIOB MOYBEHHOW CTPYKTYPBHI,
CBSI3aHHBIX C OINPECICHHBIMUA TUIIAMU T€HETUYECKUX TOPU30HTOB ITOYB:
Oxpyrio-KyOoBUAHAS CTPYKTypa MpH 0ojiee WM MEHEe PaBHOMEPHOM Pa3BUTUU
0 TpPEeM OCsM, XapakTepHas MJisi TyMYCOBBIX, IaXOTHBIX, BEPXHEW 4YaCTU
WUTIOBUATIBHBIX, aKKYMYJISITUBHBIX W TJIEEBBIX TOPU30HTOB MMO4YB. B mpememax
ATOTO THUIIA Ha3bIBAIOT 7 POJAOB CTPYKTYPHI:

envioucmas (HeripaBwibHass ¢GopMa W HEpOBHAas TMOBEPXHOCTh  arperaros,
XapaKTepHast JIJIs TJICEBbIX, CIUTHIX, BHITAXaHHBIX TOPU3OHTOB);

KomKkosamas (OKpyrias (opma ¢ mIepoxXoBaTO MOBEPXHOCTHIO 0€3 BBIPAKEHHBIX
pebep U rpaHeid, XxapakTepHasi 1l TYMYCOBBIX TOPU30HTOB TI0UB);

noiiesamas (MelbYaliie, HE  pa3MYUMble  HEBOOPYXEHHBIM  TJIa30M
MUKpOArperaThl, XapakTepHas JJIsI BBbIMAXaHHBIX AaKKyYMYJISITUBHBIX  WJIU
AIIIOBUAJIBHBIX TOPU30HTOB);

opexosamas (0ojiee WIM MEHEE TMPABUIbHBIE OCTPOpeOEpHBIE  arperarsl,
HallOMUHAOIMe OyKOBbIE  OpEIIKM, XapaKTepHas Uil  WJUIIOBHAJbHBIX
TOPU30HTOB);

3epHucmas (0onee wiIM MEHee MpaBWIIbHAs (opMa C BBIPAKEHHBIMU TPAHIMHU,
HaIOMHHAIOIAs TPEYHEBYIO KPYITY, XapaKTepHasl 1Ji1 TyMYCOBBIX TOPHU30HTOB);
KOHKpeyuonHas (CIIONTHOE CKOIUIEHUE OKPYIJIbIX KOHKPELW) U UKPsiHAs (MEJIKUE
pa3Hoil popMbl, HO XOpoIIO 0(OPMIICHHBIE arperatbl COSAUHSIIOTCS B CIUIOIIHYIO
Maccy).

[Ipu3mMoBHHAS CTPYKTypa MPU BBIPAKEHHOM Pa3BUTUU IO BEPTUKAIBHOW OCH,
XapaKTepHast 1JIs WJUTFOBUATIBHBIX TOPU30HTOB U CYTJIMHUCTHIX TTOYBOOOPA3YIOIINX
nopoJi. Beiensitor 3 poaa 3ToM CTPYKTYpbl: CTOJIOOBUIHAS (TPaBUIBLHON (POpPMBI
OTJICJIBHOCTH C XOPOIIO BBIPAKEHHBIMU BEPTUKAJIBHBIMU TPaHSIMHU, OKPYTJIOM
«TOJIOBKOI» U HEPOBHBIM OCHOBAHHEM, XapaKTepHas JJIsl COJIOHLOBBIX M CIUTHIX
TOPU30HTOB); MPU3MOBHJHAS (OTIAEIBLHOCTU Cj1ab0 O(QOPMIICHBI, C HEPOBHBIMU
CKOPJIYIIOBaThIMU TPaHSMH C OCTPBIMU BEpIIMHAMM, OKPYTJICHHBIMH pedOpamu,
XapakTepHas ISl HUKHEH YacTH WIUIIOBUAJIBHBIX TOPU30HTOB M CYTJIMHHUCTHIX
NOYBOOOPA3yIOIIKUX TOPOJ); MpuU3MaTuueckas (rpaHd U pedpa HpHU3M UYETKO
BBIPQKEHBI, XapaKTepHa JJISI WJUTFOBUAIbHBIX TOPU30HTOB).

[InuToBHUIHASL CTPYKTYpA Pa3BUBAETCA MO TOPU3OHTAIIBHBIM OCSIM, XapaKTepHa st
AIIOBUAIBHBIX TOPU30HTOB MOYB. BBIIENSAIOT 2 poaa 3TOW CTPYKTYpPHI: NIUTYATAS
npu OoJjiee WM MEHEE PAa3BUTHIX IUIOCKMX TOPU3OHTAIBHBIX MOBEPXHOCTSIX



CHaifHOCTH; 4enryiyaTasi Ipu HEOOJBIINX, HECKOJIbKO M30THYTHIX MOBEPXHOCTSIX
CHaWHOCTH.

Croowcenue — TIOHUMAETCS BHEIIHEE BBIPAXKEHUE IIJIOTHOCTH, MOPHUCTOCTH U
TPEIIMHOBATOCTH, COCTABIISIIOIIMX MOYBY F'€HETUUECKUX TOPU30HTOB

O MJIOTHOCTH MOYBHKI B MOJIEBBIX YCIOBUSIX CYJAT MO YCUIIMIO C KOTOPBIM BXOJIAT B
MMOYBEHHBIC CJIOM HOK MJIM JIONAaTa.

IIssTh MoKa3aTeyel NJIOTHOCTH:

CnuTHas — HOK HE BXOJUT B MOYBY, HAOJII0/IA€TCS B WITIOBUAIBHBIX TOPU30HTAX
COJIOHIIOB U CLIEMEHTUPOBAHHBIX, OPYAEHEIBIX TOPU30HTAX MMOI30JIMCTHIX MOYB.
[InoTHas — HOX BXOAUT C OOJBIIUM TPYAOM, TUIHUYHO [JIs WJUTFOBHAIBHBIX
TOPU30HTOB CYTJIMHUCTBIX U TJIMHUCTBIX ITOYB

Peixitast — HOK BXOJWT JIETKO B MOYBEHHBIM TOPU30HT, OTMEYAETCS B XOPOUIO
OCTPYKTYPEHHBIX TYMYCOBBIX TOPHU30HTax, a TAKXKE€ B MAXOTHBIX, €CIIH IIOYBY
o0pabaThIBalid B CTICJIOM COCTOSIHUM.

Paccpimuaras — npu NpUKOCHOBEHWM HOXKAa K IOYBE OHA Cpa3y K€ OCHINACTCS
(XapakTepHO JIJIs TIeCYaHbIX M CYIeCYaHbIX ITOYB)

[TopucTOCTh MOYBHI B MOJIEBBIX YCIOBUAX XapaKTepusyeTcs GopMoi U pazMepamMu
MOp BHYTPH CTPYKTYPHBIX OTJAEIBHOCTEH U MEKy HUMU

Ioka3aTenn MOPUCTOCTH:

Tonkonopucras — menee 1 Mmm

[Topucras — 1-3 mm

['ybuatas — 3-5 mm

Hosznpesatas — 5-10 mm

Advenctas — 6osee 10 Mm

TpyOuaTtasi — MoJI0CTH B BUJIE KAaHAJTIOB , MPOPBITHIEC 3EMIIEPOSIMU

TpemunHoBaTOCTh pa3Mepbl  MEKCTPYKTYPHBIX — OTACJIBbHOCTEH (B CyXOM
COCTOSIHUH)

[Tokazarenu TpEeUIMHOBATOCTH:

ToHKOTpemmHoOBaTasi — MeHee 3 MM

TpemmunoBarast — 3-10 MM

IlleneBaras — 6onee 10 mm

CnoxeHure BaXKHbIN MIPU3HAK MPU ONPEJEICHUN YCIOBUN MPOU3PACTAHUS KYJIBTYD.
OxaspiBaeT OOJBIIOE BIMSHUE HA COMNPOTUBIEHUE MOYBOOOpaOATHIBAIOLIUM
opyausiM, TJIyOMHY TPOHUKHOBEHMSI  KOPHEW,  BOJOMPOHMUIIAEMOCTh U
BOJIONIOTbEMHYIO CITOCOOHOCTH TIOYB

Hoeoobpaszosanus — 3T0 CKOIUIEHUS BEILECTB PA3JIMYHOTO XMMHUYECKOTO COCTABa,
XUMHUYECKOTO U OHOJIOTMYECKOTO TPOUCXOXKIACHHUS, BO3HHMKIIME B IOYBaX B
pe3ynbTaTe MOYBOOOPA30BATEIBHBIX MIPOIIECCOB. Mopdonornuecku
HOBOOOpa30BaHUsS  XOpomio cHOPMHUpPOBAHHBIC, YETKO O000COOJEHHBIE OT
ITOYBEHHOM MacCChl

HoBooOpazoBanus nmoapa3aensoTcs Ha 2 TPYIIIb:

XuUMHUECKre HOBOOOpa30BaHUS



['yMycoBbIe BeHIECTBA — JMArHOCTUPYETCS IO TEMHOW (YEPHOM, TEMHO-CEpOu
OKpacke)

JlerkopacTBOpUMBIE COJIM — XJIOPHUIBI, Cylbdarsl ©u Ap., 00pa3yloTcs U
HAKaIIMBAIOTCS B MOYBAX 3aCyIUIUMBBIX 00JIaCTEN KaK B PE3yJIbTaTe XMMUYECKOTO
OCQXKJICHUS

KpemHe3zemucras mpuchllika — pe3yiabTaT MOA30JIMCTOTO IIpoliecca, OKpacka
CBeTJI0-cepasi, Oenecasi, IIBeTa MEYHOM 30J1bI

Kap6onaTsl — 00HApYKUBAIOTCS TIPH PEAKIINH (BCKUTIAHUE) C COJSTHON KHUCIOTON
['mnc — Oenpie msATHA, 00BIYHO Ha riyOmue 1,0-1,5 M (B uepHO3EME FOKHOM,
KaIlITAaHOBOM MOYBE)

['neii — oOpa3syercs B yCIOBUAX MOBBILIEHHOTO YBIAXKHEHUS, TUArHOCTUPYETCS 1O
OKpackKe: p>kaBasi, OXpHUCTasi, CH3as, 3€JIEHOBATO-TOJIyOOBaTast

buonornyeckre HOBOOOpa3oBaHUs

UepBOTOUEHBI — KAHAJIBI, TPOPBITHIE T0KIEBBIMA YEPBIMU

KanponauTsl — 5KCKpeMEHTBI JOKIEBBIX YepBel, OMOrymyc

KpOTOBUHBI — IIyCTOTHI MJIM XO/IbI IOYBEHHBIX KUBOTHBIX

KopHEBUHBI — CrHUBLINE KPYIIHBIE KOPHU PACTEHUN

JIeHApUTHI — y30pbl MEJIKHE KOPEUIKOB HA IOBEPXHOCTH arperaTroB
Mopdosiornueckn HOBOOOpa3oBaHMsl pa3zHOOOpas3Hbl. Paznuuaror ciegyromme
Haubosee pacnpocTpaHeHHbIE (POPMbI HOBOOOPA30BAHUN YTIIEKUCIIOr0 Kaablus: 1)
MSATHA W BBIIBETHl HEONPEICICHHBIX, PACIIBIBYATBHIX OYEPTAHMI; 2) IUIECEHb W3
CKOIUIEHUII OYEHb TOHKMX HWIOJIbYATBIX KPUCTAIOB; 3) Oenoriaska — spKue,
KOMITaKTHbIE, PE3KO OYEpUYEHHbIE MATHA; 4) MPOXKWIKK M TCEBIOMUUEINI IO
TOHKHUM IOPaM IOYBBIL; 5) TPYOOUKH M3 MACChl KPUCTAUNIMYECKONW I MyYHUCTOM
U3BECTH MO XOJaM KOpHeil; 6) KOHKpeuuu u3 IUIOTHBIX cTskeHuid CaCO3
pa3IMYHON BETUYHMHBI U (DOPMBI, 3aMOIHSIOIME MYCTOTHI MEXIY TBEPIOH Maccou
NoYBbl (pa3Mepbl KOHKpPEUUH KOJEOMIOTCS OT HECKOJIbKUX MUJUIMMETPOB JI0
HECKOJIbKMX CaHTUMETPOB, (popMa OUEHb Pa3HOOOpa3zHa, a MHOT/AA MPUYYAJIMBA,
BCJIEZICTBUE YETO UX HA3bIBAKOT KYKOJIKaMH, JyTUKAMH, [IOTPEMKAaMU U T.JI.).
I'mapookcunapl  >kene3a Fe3+, amoMuHus, MapraHiia B KOMIUIEKCE C
OpraHWYeCKUMH BeIIeCTBAaMU M coeAuHeHusMu Qocdopa — pxkaBo-Oyporo,
OXpHUCTOro, KopeHHoro mian 4epHoro npera. OHu oOpasyrot: 1) HaTeku (TUICHKH,
IpUMa3Ky) — TOHKHE IJISHIIEBUTHIC IJICHKU MO TPEUIMHAM M XOJaM KOpHEW Ha
MOBEPXHOCTH CTPYKTYPHBIX OTIEIbHOCTEN; 2) MsATHA pacIuibiBYaTON (POpMBI,
HEPaBHOMEPHO MPOMUTHIBAIOIINE TMOYBY; 3) KOHKpeuuu (O00OOBUHBI, pYyASKOBBIE
3epHa) — OKPYIJIbIE TBEP/AbIE CTSKEHUS OT HECKOJIbKHX MUJUIUMETPOB 10 1-2 cM;
4) TpyOouku (pbIXJIbIE WJIA TBEPAbIE) P’KABOrO ILIBETa MO XOJaM KOpHEH; 5)
OpT3aHIbl — TOHKHWE HUTEBHMJHbIE WIM 0oJiee MOIIHbIE MPOCIOMNKH,
MPOMUTHIBAIOIIME MAacCy TOPU30HTAa B IMECYaHBIX MoOuYBax; 6) OPTIITEHHBI —
IPOCIONKN WJIM YYAaCTKHM TOPU30HTA, LIEMEHTUPYIOIIME Maccy IMOoYBbl. Bce 3tn
HOBOOOpA30BaHUSl  BCTPEUAIOTCS B  MOJ30JMCTBIX, JAEPHOBO-TIOA30JUCTHIX,
3a00JI0YEHHBIX U OOJIOTHBIX MOYBAX.

Coenunenus ayxsasieHTHOTO *Kemeza FeCO3[Fe3(PO4)2+8H20] — romyboBaroro,
CH30BaTOr0 MJIU 3€JIEHOBATOTO 1[BETA, 00pa3yl0T PACILIbIBUATHIE MSATHA U BHILIBETHI



B nipo¢usie O0NOTHBIX 1 3a00104eHHBIX 1TOYB. Ha cBexux oOpasiax pacrno3HaroTCs
aerko. B cyxux oOpa3nax ncuesaroT, Tak Kak COeIMHEHUS IBYXBaJICHTHOTO JKeJe3a
Ha BO3/IyX€ OKUCISIOTCS U MPUOOPETaIoT Oypyro OKpacky.

[Tpu u3yyeHun HOBOOOpPa30BaHUN HEOOXOAMMO OIPEIEIUTh UX COCTaB U (HopMmy,
JUISL  4ero  HYKHO  TIIATEIbHO  pPAacCMOTPETh  MCCIENyeMblii  oOpasell
HEBOOPY)KCHHBIM TJIa30M U 4Yepe3 JyIy, OCTOPOKHO pa3jiambiBasi CTPYKTYpPHbIE
OTJICJILHOCTH M pacTUpas MeXAy NalbllaMH PbIXJIyl0 maccy. s omnpeaeneHus
XUMHUYECKOTO  COCTaBa HOBOOOpa3oBaHHMil  Oemoro IBeTa JAENAlOT  psij
KaueCTBEHHBIX peakiuii (pacTBopeHue B Boje, oopadotka 10 % pacrBopom HCL).
CoctaB HOBOOOpa3oBaHMI OOYCIOBJIEH XapaKTepoM MOYBOOOPA30BATEIHHOTO
Ipolecca U SBISIETCS OAHUM HUX XapaKTEPHBIX MPU3HAKOB MPU ONPEICICHUH TUIIA
MOYBBI U €€ arpPOHOMHYECKUX CBOWCTB.

Bxniouenus — WHOpOIHBIE Teda B IMOYBE, HE MMEIOIIME OTHOIICHHS K
MOYBOOOPA30BATEIBHBIM MpoLIecCcaMm: 00JIOMKH KUpIINYa, 0OpBIBKU
MOJIUATUIICHOBOM IJICHKH, KJIIOYKU OyMaru, pe3uHa, yroib

KamMmeHucTeie BKIIIOUEHUS — OOJIOMKM TOPHBIX MOpOJ, HaXOAsIIuecs B IOYBE
BCJIEZICTBUE OCOOEHHOCTEeW MaTepuHckoil mopojsl. [lo dbopme oHu nensitcs Ha
yriaoBatble U okataHHble. Cpenn yriaoBatbix (pOpM pa3ianyaroT JPecBy, EOCHb U
ribI0bl. OKaTaHHBIE 00JIOMKHU JCNATCS Ha IPaBUM, raibKy U BaidyHbl. [losBistoTcs
B I0YBAX, (OPMUPYIOUIMXCS Ha MEOHUCTOM DJIIOBUM TOPHBIX IOPOL,
AJUTIOBUAIBHBIX M1 MOPEHHBIX OTJIOKEHUSX.

OcTaTkd KUBOTHBIX M PAaCTEHUH B BUJE PAKOBHH, KOCTEW, KOPHEH, OOpPHIBKOB
JUCTHEB, XBOM, HE TMOTEPSABIIMX €HI€ AHATOMUYECKOTO CTPOCHHS; MOTYT
BCTPEYATHCS B PA3JIMYHBIX TOYBAX.

BxiroyeHus: aHTPOIMOT€HHOIO IMPOUCXOXKACHUS — OOJIOMKM KHpIUYa, KyCOUYKU
YTJI5, YEPENKHU MOCYAbl U PA3IMYHbIE aPXEOJIOTMUECKUE HAXOIKH.

[Tpu omnpeneneHuM BKIIOUEHUH HEOOXOIUMO OTMEUYaTh HMX KOJIMYECTBO (MHOTIO,
MaJio).

Bcexkunanue om 10 % HCI

OnpenenstoT:

['myOuny BckumaHusi (4acTo MCHOJB3YIOT JUIsl  JIMarHOCTUKU  TIOJITHUIIOB
YEPHO3EMOB)

Xapakrtep Bckunanus (OypHbId, C1a0ObIii)

['eorpaduto Bckunanus (MecTaMu, CIUIOITHOE)

Xapaxkmep nepexoda 00H020 20puU30HmMa 8 Opy2ou

Pe3kuii (o ropu30HTaILHON JTMHUN)

ScHblii

[TocTeneHHsblil (KapMaHUCTBIN, I3bIKOBATHIN, 3aTEUHBIN )

Xapaxmep pacnpocmpaneHus KopHeli

KonuuecTBo (nmatubaiibHas mKajia: 04eHb MHOTO, MHOTO, YMEPEHHO, Majlo, OUY€Hb
MaJo)

Pazmepsr

Tun KopHEBOU cucTEMbI( MOUYKOBATasl, CTEPKHEBAs )



OU3NONTOTHIECKOE COCTOSIHUE (CIUTIONTHHBIE, HOPMAJIbHOE Pa3BUTHE, MEPTBEIE,
JKUBBIC)

I panynomempuueckuti cocmag

OmnpenensieTcss «<MOKPBIM» CITOCOOOM:

[TouBy cMauuBaIOT U pa3MUHAIOT MEXKAY MajbllaMU 0 TaKOTO COCTOSIHHUS, YTOOBI
HE ONIYIAJNUCh €€ CTPYKTYpPHBIE 3€pHA, /10 KOHCHUCTEHIIMM TeCTa. XOPOIIO
pa3msiTas oYBa PacKaThIBACTCS HA JaJ0HU «peOpOM» BTOPOUl KHUCTH PYKHU B LIHYP
U CBOpPAUMBAETCA B KoJIeuKOo. ToJNIuHA MIHypa OKOJO 3 MM, IUAMETP KOJbla —
0KO0JIO 3 CM

[IpakTueckoe 3axanue

[Tocne Toro, Kak mpenogaBaTeNb HM3JIOKHUT (PAKTHUECKUA MaTepuan IO TeMe,
KaXXJOMYy CTYJEHTY BBIJAETCs JBa KOpOOOYHBIX oOpas3na ¢ mouBoi. Mcmosb3ys
MaTepuabl JEKIUH, 3TAJIOHHbIE 00pa31bl HOBOOOPA30BAHUN U CTPYKTYPBbI, IIKAJIbI
OKpaCKM CTYJEHT 3allOJIHAET JBE TaONUIbI MO Ka)XJA0My MOYBEHHOMY O0pasily.
Heo0xoaumMo MOMHUTBH, YTO B OJIHOM IOYBEHHOM OOpaslie (a TakKe T'OpPU30HTE)
MOJKET OBITh /10 3 BUJOB CTPYKTYPbI, OKpACKa MOKET UMETh Pa3JInYHbIE OTTEHKH.

[Tpu3znak Mopdonoruueckast BRIpaKEeHHOCTb

Okpacka

BiaxxHocts

Crpykrypa
Cnoxenne

HoBoobOpa3oBanus

Brirouenusa

XapaxTep mepexojia TOpu30HTa

Xapakrtep pacupOoCTpaHEHHs! KOPHEN

['panynomerprueckuii COCTaB

3aBepiIMB oOnucaHue MOP(OIOTUYECKUX MPU3HAKOB TOYBEHHBIX O0Opa3IoB
NpernojiaBaresib MpoBeEPsieT pabOTy M OOCYKIAET CO CTYIEHTOM MPUHSATHIE UM
peLIeHus.



IIpakTH4yeckas padora 8

Tema: Onpenenenrie BUA0B MUHEPATIbHBIX yIOOPEHH 110 BHELITHUM ITPU3HAKAM U
C TOMOMUIBIO0 KAU€CTBEHHBIX PEAKIUH.

L]env: HAyYUTHCS OMPEACTATH BUJ MUHEPAIBHBIX YI0OPEHUI IO CTETIEHU
pPacTBOPUMOCTH B BOJIE.
3aodanue: - N3y4uTh METOIMKY ONIPENEIICHUS YI00pEHHI

Huoaxmuueckoe ocnawenue: XapaKTEPUCTUKU U ONMCAHUE CBOWCTB MUHEPAIBbHBIX
yIOOpEHUI.

KpaTKI/Ie TCOPETHYECCKUE CBCACHUSA

Lleem yoobpenuit pa3nuyHblii OT YUCTO OEJIOr0 O YEPHO-CUHETO W 3aBUCUT OT
I[BETA UCXOJIHOTO ChIPbsl, HAJIMUUS B HEM IpUMeceH, crioco0a MpOU3BOACTBA.

LBeT a30THBIX y/100peHUl B OCHOBHOM O€Jiblil (IpaHyJIMpOBaHHBIE aMMOHUWHAs
U KaJIblIMeBasi CEJIUTPhI, HATPUEBAS CEITUTPA, XJIOPUCTHIA aMMOHUM), CBETJIO-CEPBIN
(rpaHynMpoBaHHAas MOYEBHHA), HHOT/IA C TPSI3HO-CUHUM, JKEJITOBATHIM MM TEMHO-
CEPBIM OTTEHKOM (Cyib(haT aMMOHUS, KaJIbIIUEBAsI CEIUTPA).

®ochopHbie yro0peHrs UMEIOT CBETIO-cephlil (cynepdocdaTbl) U TEMHO-CEPBIN
uBer (Tomac- U pocdarumaku). [Ipeuunurar — 310 Oeblid WK cepblii aMOP(PHBIN
nopoiok. dochopuTHas MyKa — 3eMIIMCTO-TEMHBIN TSDKEJIbIA TOHKUI MTOPOIIOK.
XJIopucThHIil KaJWH B Hallell CTpaHe BBIMYCKAIOT B BHUJAE KPUCTALIOB OEJIOro
(ramypruueckuid cnoco0 TMOJy4YeHHs), a TaKke OpPaH)KEBO-PO30BOIO IIBETA
(pnoTaumoHHBIM €cOco0) U rpaHyd KUpHUYHO-KpacHoro npeta. Cynbdar xamus
uMeeT OeNbIN C JKEeNTOBATHIM OTTEHKOM WJIM KUPIUYHO-KpacHbIN 1BeT. Kanuiinas
comb (40 % K20) mnpencraBiaser coOOi cMech O€NIBIX MEIKHX KPHUCTAIJIOB
XJIOPUCTOTO KaJHsi C OpPAaHXKEBBIMU, OYpPHIMH, CHHUMHU WJIM OECIBETHHIMU
KPYITHBIMUA KyCOUKaMU CUJIbBUHUTA.

N3BecTHAKOBBIE MaTepHajbl OOBIYHO O€JI0ro, CBETJIO-CEPOro WM MajeBOro
L[BETA.

Mukpoyno0peHusi UMeIOT OoJiee IMMUPOKUN CHEKTpP I[BETOB: Toiy0oi (cymnbdar
Menu), Oenbii (aMMOHUN MOJIMOICHOBOKHUCIBIN, OOpHast KUCIOTa, WOJIUT Kalus),
SApKO PpO30BBbIM (XJIOpHI KOOallbTa), KpacHbIM (Cynb(aT KoOajabTa), CTaIbHOU
YepHbIH (OJMMUKPOYI0OpEHHE).

3amax ynooOpenmii. Cynepdocdatsl HMEIOT CBOEOOpa3HbIM KHUCIBIM 3amax,
KOTOpBI 00ycioBiaeH HeOobmuM KommdecTBoM (1-3 %) B HUX CBOOOJHBIX
kucioT (H2SO4, H3PO4). luanamu1 KaJibLivsi UMEET JIETKUI 3armax KepoCcuHa.
OTXO0aBI TPOMBIIIVICHHOTO TPOU3BOJICTBA — TOMAacHUIaK, ¢ocdaTiuiak Mpu
B3aUMO/JICMICTBUH C COJITHOM KUCJIOTOW BCKUITAIOT U BBIACISIOT CEPOBOAOPOI — Ta3
C 3aI1axOM THHUIOIIETOo OesKa.

YnoOpenusi, coxepxkampe a30T B aMMOHMMHOW W aMUJIHOM Qopmax, mpu
HarpeBaHUM BBIICIISIIOT aMMHAK.




KocTHas Myka Ha pacKaJe€HHOM YIJIE U3/1Aa€T 3amax KKEHOro pora.

Baaxnocts  ynoOpenmii. Cyxue yaoOpeHUs, € TpeleabHO JOIMYCTUMBIM
komuuectBoM Biark (mo ['OCT, T'OCT P, OCT), cnaGorurpocKonuyHbl U
o0nafaroT Xopolied ceimydyecThio. Eciu ynoOpeHue ciexanoch, ChITy4ecTb
MOH)KEHHAs!, TO COJIb YBIIaXKHEHa (CpeliHel rurpockonuyHoctu). Eciu ynoOpenue
NpEACTaBISeT  IUIOTHYIO  CJEXKAaBIIyIOCS ~ Maccy, TO  OHO  BJ&XHOE
(CUTBHOTUTPOCKOITUYHO).

JInsi yMEHBIIEHUSI CIIEKUBAEMOCTH, COXPAHEHMS CBHIYYECTH, a, CIIEJOBATEIBHO,
JUIsl PaBHOMEPHOTO HMX pacceBa pa30pachlBaTENsIMU W TYKOBBIMH CESUIKAMU,
MUHEpPAJIbHbIE yIOOpEHUs TPaHyIHPYIOT. [ paHynnpoBaHMEM Ha3bIBAIOT MPOIECC
MIPEBPAIICHHsI CBIPOM MAcChl COJIUA C 100aBKaMy MUHEPAIbHBIX WM OpPTaHUYEeCKHX
BemecTB (KapOOHATHI, MAacjio, aMHHBI KHUPHOTO psga) B Oojiee WM MEHEe
OJTHOPOJHBIE IO pa3Mepy 4YacTULbI-TpaHyJbl. JloMMHUpYyIOIas 4YacTh TpaHysl
uMeer pazMep ot 1 10 4mMMm B nuametpe. YacTULbI-TpaHyJIbl MOTYT UMETh (GOopMy
3epeH, rpaHyd uiu mapukoB. [IpenmoururenvHel okpyrias ¢dopma rpaHyd ¢
POBHOI MOBEpPXHOCTHIO. Takue rpanyiibl 00j1€€e MPOYHBIE U MEHBIIE UCTHPAIOTCA
IIPU [IEpPECHITIAaHUK U BHECEHUU YIOOPEHU.

Crpykrypa (KOHCTHTYHUsI) yaoOpenmii. TBepable ynoOpeHUs MPEACTaBISIOT
MOPOIIKA WMJIM MYKY, KPUCTAJUIbl Pa3IMYHOM BEIMYMHBI U (POPMBI (OKPYTIIBIE,
UTOJIbYAThIC, YTIIOBAThIC U JP.), HHOTAA C OJECTAIIMMU TPAHSIMU U TPAHYIIBL.

JInst u3yyeHus CTPYKTypbl yaoOpeHHue HEOoOXOJIMMO IMOMECTUTh B (PapPopoByrO
yamky. BHUMaTeIbHO €ro pacCMOTPETh U CIErKa PACTEPETh MEXAY MaJblaAMU.
Bce a3oTHBIE (32 UCKIIIOUEHHEM [TUaHAMUJA KaJIbLIMs) U BCE KaJdUilHbIe y100peHus
(KpoMe KanuMmara W IEYHOHM 30J1bl) MPEACTABISAIOT KPUCTAIUIMYECKHUE BEIIECTBA.
[TopomikoBugHOE (aMOPPHOE) COCTOSIHUE XapaKTEPHO JII H3BECTHSKOBBIX U
dochopHbIx  ynoOpenuit (KpoMme TpaHyJIMpOBaHHbIX cynepdocharoB
KpUcTaJuinueckoro obechropeHnoro ¢ocdara). [omoOHYIO CTPYKTYypy HMEIOT
[IMaHaMU/T KallbIKs, TIeYHas 30J1a, TOJIMMHUKPOYI00pEHUE.

MoueBrHa W aMMOHUMHAs CENUTpa SBJISIOTCS PACIPOCTPAHEHHBIMU a30THBIMU
ynoopenusimu. Kpucraminueckas MOYEBUMHA COCTOMT M3 O€INbIX MPOJIOJITOBATHIX
MEJKUX KPHUCTAJUIOB, HAaMOMHUHAKOWMX Outoe crekiao. OHa MbUIMTCSA, a TpU
MOBBIIIEHHON TeMmepaType IUIaBUTCA. AMMOHHIHAS CEIUTpPAa MPEACTaBISET
Oenple € cepoBaTbIM OTTEHKOM KpPHCTaUIbl, KOTOpbIE XOJOIAT pyKy. Oba
yA0OpEHHS] UMEIOT MOBBIIIEHHYIO TUTPOCKOTUYHOCTb.

B rpaHynMpoBaHHOM COCTOSIHMM BBIIIYCKAIOT aMMOHUHHYI0 U KaJIbLIUEBYIO
CEJINTPbI, MOYEBHHY, OBOMHON W mpocToi cymnepdocdar, XJIOPUCTHIA Kajui,
KaJIMMarHe3uio0 1 OOJIBIIMHCTBO KOMILUIEKCHBIX YA0OpeHui. ['paHyiibl MOYEBHUHBI
po3payHbl. AMMOHMIHAs celuTpa HMMeeT Oeljible pPOBHbIE TpaHyjbl — THIIA
KEMUYKHUH.

PacTBopumocts ynoopenuii B Boge. [Io pacTBopuMocTH B BOJE€ MHUHEPAJIbHbBIC
ynoOpeHusi JAensiT Ha XOpOLIO  PAacTBOPUMBIC, TPYIHOPACTBOPUMBIE U
HepacTBopuMble. [Ipu ompeneneHMH pacTBOPUMOCTH B MPOOHUPKY MOMEIIAIOT
OKOJIO 2 TpaMM yA0OpeHHUs U NPUINBAIOT ABAALIATUKPATHOE KOJIUYECTBO BOJIBI.



CopnepxuMoe TpOOUPKU BCTPAXUBAOT | MuHYTY. Eciu pacTBOp mpo3payHbIi, TO
yIn00peHre XopoIlo pacTBOPUMO B Boje. Ecnu B mpoOupke oOpasyercs cycrneH3us
C MEHBIIUM O00BEMOM YIOOpEHUs — TPYAHOPACTBOPUMO, & €CIU CYCIEH3US C
B3SITBIM 00BEMOM yJI00peHust — HepacTBopuMoO. [loaHOM pacTBOpUMOCTH HE BCera
ClelyeT OXHUJaTh, TaK Kak YIOOpEHUS HWHOTJA COJAEpX aT HEPACTBOPUMBIE
PUMECH.

A30THBIE, KAJIMWHBIE, CIOXHBIE YJIOOpEHHS XOPOLIO PACTBOPUMBI B BOJIE.
DOneMeHThl NUTaHus M3 HUX Ccpa3y ycBauBawTcs  pacteHusiMu. K
TPYAHOPACTBOPUMBIM OTHOCST OONBIIMHCTBO (POCHOPHBIX U HM3BECTHSIKOBBIX
COJieil, M3BECTHAKOBO-aMMOHUUHYIO CETUTPY, KaluMmar, uMeromue amoppHoe U
IrpaHyJIMPOBAHHOE CTPOECHUE.

ManopacnpocTpaHeHHOE  a30THOE€ yIOoOpeHne — [HaHaMHJa KajdblUusi U
dbocdoputHas Myka B BOJie€ HEPACTBOPUMBI.

CrnenoBaTellbHO, TakOMl MpH3HAK, KaK pacTBOPUMOCTb B BOJE, IIO3BOJISIET
0€30M00YHO pa3AeNuTh MUHEpaJbHblE yIOOpEHUS Ha JBE OOJIbLIME TPYIIIbI:
a30THBIE U KaJWUWHBIE — C OJHON CTOPOHBI, (POCPOpPHBIE U H3BECTHSAKOBHIE — C

JIPYTOH.

Onucanue onbiTa.

Pacrio3HaBaHue HayMHAIOT C BHUMATEIBHOTO OCMOTpA KaXJIOro yAOOpeHHs.
OnpenenstoT 1BET, 3amax, OAHOPOJHOCTb, BIAXHOCTb, CTPYKTYPY M CBIIYYECTh
ynoopenuil. [loayyeHHbIe pe3yabTaThl 3aUCHIBAIOTCA B TAOJIMILY.

VY cTaHaBIMBaIOT PAaCTBOPUMOCTh ynoOpenus B Boje. Coib pacTBOPSIOT B BOJIE.
PactBop conu paznuBaroT Ha S mpoOUpoK. PacTBOPHI UCTIONB3YIOT ISl pEaKIuil co
HIeJI0YbIO, XJIOPUCTBIM OapHueM, a30THOKUCIBIM cepeOpoM, AU(EHUTIAMUHOM U
IpyruMu peaktuBamu. [lonydeHHbIe pe3yinbTaThl 3aIUCHIBAIOTCS B TAOJIULLY.

Ecnu yno6peHue Xxopoio pacTBOPUMO B BOJE, TO €0 B CyXOM BUJIE UCIBITHIBAIOT
Ha PACKAJIEHHOM YTJIE.

Ecin ynoOpeHue miioxo WM HEPACTBOPUMO B BOAE, TO CIEAYeT YACIUTH
BHHMAaHME LBETY, 3alaXxy M CTPYKTYpe, a IOTOM IOJEHCTBOBATH HA CYXYIO COJIb
COJISTHOU KHCIIOTOM.

CyCneH3uio IJI0OXO0 pacTBOPUMBIX B BOAE YIOOpPEHHMH HCHBITHIBAIOT Ha
KHCIIOTHOCTb.

IHopsinok padoThI:

1.O3HaKOMUTBCSI C ONHMCAHMEM OINBITA, 3aMKMCATh CBOWCTBA YIOOPEHHN U XOJ
OTIBITA.

2. Cnenaiite BBIBOJ

CopepxaHue oT4YeTa: YKaXHUTE HOMEpP NPAKTHUECKOH paboOThl, Temy, Ielb,
000pyI0BaHUE, BHIIOJHUTE 3aJlaHUsI METOAMUECKUX YKa3aHHUM, chopMyIupynTe u
3aIUIINTE BBIBOJ.

Konmponwvnwie éonpocul



1. Ha3oBuTe TpyAHOPaCTBOPHUMBIE yI0OPEHHUS.
2. Kakue yao0peHus UMEIOT IPSA3HO-CUHUM 1BET?

IpakTnyeckasi padora 9
Tema: Onpenenenrie U OMUcaHuE MOYB TYHAPOBOH U JIECHOM 30H

Llenv pabomvi: HAYYUTHCS ONMPENCISATh U OMHCHIBATH IMOYBHI JIECCHOW 30HBI IO WX
MOP(}OIOrMYECKUM IIPU3HAKAM.

3aoanue: - U3y4UTh TEOPETUYECKYIO YACTh
- OMUCHIBATh MPOQIIH TIOYB JIECHON 30HBI, 3apPHUCOBATh TOPU3OHTHI.
- OTBETUTh Ha KOHTPOJIbHBIE BONPOCHI

Jluoakmuueckoe ocuawjenue: OJJAaHKA OINKMCAHUS TOYB, I[BETHBIE M MPOCTOU
KapaH/Iallu, JUHEHKa KOJUICKIIHMS MOYBEHHBIX MOHOJMTOB, CAHTUMETPOBAs JICHTA,
CXEMbl TIOYBEHHBIX OKPAaCOK, KOJUICKIIMM M TaOJUIBl IMOYBEHHBIX CTPYKTYD,
ITOYBEHHEI

KpaTkue TeopeTH4yeckue CBeIeHUsI

Omnucanne mpodussi CBeTI0-cepoii MOYBBI.

['opuzont A; — 0—10 cm. Cepblii, pacbUIEHHO-TIABIOUCTBIN, CBEPXY YINIOTHEH.
[opuzont A; — 18—22 cm. Cepslif, ¢ pacIUIBIBYaTHIMU O€NEChIMHU TISITHAMU, C
HEMPOYHOU 3€PHUCTO-OPEXOBATON CTPYKTYPOH.

[lopuzonT A; — 22—32 cm. OT 00mIMsT KPEMHE3eMUCTON MPHUCHITTKH CTAHOBUTCS
Oeneco-cepbIM; KPYIHBIE 3E€PHHCTO-OPEXOBATHIE CTPYKTYpHBIE OTIEIHHOCTH
UMEIOT TUI0XO BBIPAXKEHHBIE TPAHU U OTIUYAIOTCSI HECKOJIBKO OKpYTIIoN (hOpMOii.
['opuzont B;—32—50 cm. CepoBaTo-Oyphiii, ¢ MOSTHAMU  KPEMHE3EMHCTOU
IPUCHIIKKA U OoJjiee TEMHBIMU T'yMYCOBBIMU 3aT€KaMU; IJIOTHBIM, C OpexoBaToOu
CTPYKTYPOH.

lopuzonr B, —  50—70 cm. KpacHoBato-Oypblii,  IUIOTHBIM,  CTPYKTypa
KOMKOBATO-IIpU3MaTHYECKas; Ha IOBEPXHOCTH CTPYKTYPHBIX OTAEIbHOCTEH
3aTeKH T'yMyca B BHJI€ TEMHBIX TJISTHIICBUTHIX KOPOUEK.

['opmzont B3 — 70—100 cm. Okpacka 6omnee Oypasi; CTpyKTypa MpuU3MaTHdecKas;
IpaHu CTPYKTYPBI OKpAIIEHBI B 00Jiee TEMHBIH IBET; CUJILHO YIUIOTHEH.

[I'opuzontr BC—100—110 cm. XKentoBaTo-Oyphlil, MIOTHBIA, € E€IUHUYHBIMU
3aTeKaMH TyMyca; CTPYKTypa rpyOOKOMKOBATasi, TUIOXO BhIpaKCHHAs.

['opuzont C — 110 cm. XKento-Oypasi, IuioTHas JeI0BUANIbHAS [JIMHA.

Cepble JecHbIE IOUYBHI HMMEIOT IIMPOKOE paACIpOCTpaHEHUE B Jecoctenu. B
HACTOSIIIEE BpeMs OHU B OOJIBIIIMHCTBE ClTydaeB pacraxaHbl. OT CBETIIO-CEPHIX OHU



OTIMYAIOTCA OOJBIIEH MOIIHOCTHIO W HHTCHCHBHOCTBHIO OKPACKH TEPErHOWHO-
AIIIOBHAIBHOTO Topu3oHTa (20—32 cM), IETKOW TYMYCHPOBAaHHOCTBIO TOPH30HTA,
MEPEeXOHOTO K WUTIOBHAILHOMY, M MEHEE BBIPAKCHHBIMH MpH3HAKAMHU
OTIO/I30JTUBAHUSI.

[Tpoduns 3TUX MOYB XapaKTEPU3YETCS CICAYIOMUMHU YePTaAMH.

[I'opuzont A; — 0—20 cm. Cepslif, KOMKOBATO-TIBIJIEBATHIM, CBEPXY CHIIBHO
YILUTOTHEH.

['opuzont A; —20—27 cm. Cepblid, ¢ pacIuIbIBUaTEIMHU, HECKOIBKO OEIeCOBATHIMU
MSITHAMM; XOPOIIIO BEIPAKEHA MEIIKOOPEXOBaTast CTPYKTypa.

['opuzont A, — 27—38 cm. Cepblif, cierka 0eixecoBaThlii, ¢ XOPOIIO BEIPaKEHHON
OpEXOBATON CTPYKTYPOU.

I'opuzont B; — 38—50 cm. CepoBaTo-Oyphiii, HEpaBHOMEPHO OKpalieH OT
TEMHBIX 3aTEKOB TyMyca W O€JIeCOBATHIX MATEH KPEMHE3EMHCTOW MPHUCHINKHY;
YIUTOTHEH, KPYITHOOPEXOBATHIH.

['opuzont B, — 50—74 cm. KopuuneBaTo-Oypbliii, ¢ TEMHO-CEpbIMU 3aTeKaMUu
rymyca; CTpyKTypa IpHU3MaTU4YeCcKasi, paclaiaeTcsa Ha OpexoBaThle OTAEIbHOCTH;
IpaHU CTPYKTYpPhl OKpalleHbl TyMycoM B 0ojiee TEMHBIM IIBET U MOKPHITHI
TJITHIIEBUTOW KOPOYKOM; 3HAYUTEBHO YIIOTHEH.

I'opuzont Bz — 74—102 cm. bosiee Oyphlii, Take IUIOTHBIN; CTPYKTypa Ooliee
KpyIHAas, MPU3MATHYECKas; TJISTHIICBUTOCTh HA TPAaHAX CTPYKTYPHl BBIpaKEHa
MEHBIIIE.

I'opmontr C — 102 cm. XKentoBato-Oypasi, TIOTHasA, CIA0OCTPYKTypHas
JICMIOBUANIbHAS TIIMHA; PEIKAE MEIKUE JKUJIKU KapOOHATOB.

TemHoO-cepble MOYBBI OTIMYAIOTCA 0OJ€E TEMHOW OKPACKOM IEepEerHOMHO-
AIIOBUAJILHOTO CJ0S, 3HAYUTEIBHBIM COJIEP)KAaHHUEM OpPraHUYeCKOro BEUIECTBa,
IIOYTH TOJIHBIM OTCYTCTBHEM TOPU30HTAa A2 M BMECTE C TEM XOPOLIO PA3BUTHIM
WUIIOBUAJIBHBIM ~ TOPU30HTOM, SICHO  MOJPA3JCISAIOIMMCA HA  BEPXHIOKO
OpEXOBaTyl0 W HIKHIOK NPU3MATUYECKYI0 YacTb. Y II0YB IIECUYAHHCTO-
JETKOCYTJIMHUCTOIO  MEXaHMYECKOro CcOoCTaBa WJUIIOBHM  BbIpaXeH ciado,
YIUIOTHEHUE HE3HAUYNTEIBHOE, CTPYKTYpPa HESACHO BBIPAKEHA.

B mopdonornueckoM OTHOLIEHMHM OHU MOTYT OBITh OXapaKTepHU30BaHbI
CIICAYIOIIUM TTPOhHUIIEM.

['opuzont A;—0—15 cM. TemMHO-CepbIii, PBIXIIBIA, 3HAYUTEIHHO PACTBUICHHBIN.
lopmsont A;— 15—26 cm. Ta e oOKpacka C OCBETJICHHBIMH TSTHAMH OT
KPEMHE3EMUCTOM  MPHUCHINKKA,  XOPOUIO  BBIPAKEHHAs  KPYNMHO3EPHUCTAs
MEJIKOOpexXoBaTasi CTpyKTypa.

I'opuzontr A, —  26—38 cM. TemHO-cepblii, ¢  0Oojiee  OCBETJIICHHBIMU
paCIUIBIBUATBIMU MSTHAMHU OT CKOIUIEHUH KPEMHE3EMUCTOM MPUCHINKU; CPEAHE- U
MEJIKOOpPEX0BaTask CTPYKTypa, XOPOIIO BEIPAKEHHASL.

['opuzont B;—38—54 cm. TemHoBaTo-0yphiii, HECKOJIbKO HEOJHOPOHO
OKpalIeHHbIH OT 0o0Jieeé TEMHBIX 3aT€KOB TyMyca M OCBETJICHHBIX IISITEH
KPEMHE3E€MHUCTOM MPUCHIIKH, OPEXOBATHIN, HECKOJIBKO YILIOTHEH.



INopuzont B, — 54—85 cm. Bypsiii, HecKobKO, KpaCHOBATHIN, ¢ 00JI€e TEMHBIMU
peAKUMH MOTEKaMU FyMyca IO X0JlaM KOpHEH M TPElIMH; YIUIOTHEH, OpEXOBaThIN
U MEJKONMpPU3MaTUYeCKUil. ['paHu CTPYKTYypbl HECKOJBKO TJISTHIIEBUTHI M OoJjee
TEMHOTO I[BETA.

['opuzont B3 —85—100 cm. Byperii, ¢  Oonee  KpymHOOpPEeXOBaToil U
MIPU3MATUYECKON CTPYKTYPOH, HO XYK€ BBIPAKCHHBIM.

['opuzont C— 110 cMm. XKentoBato-Oypasi, INIOTHAs JeNIOBUANIbHAS [JIMHA.

Xoo pabomui:

1. OnumuTe MOYBEHHBIC TOPU30HTHI HAHOO0JIee PaCIPOCTPAHECHHBIX THITOB TTOYB.

2. B COOTBETCTBUU C ONHCAHHEM 3apUCYWTE B MaciiTaOe MOYBCHHBIC MPOQIIIH,
UCITOJIB3YsI 00pa3ell.

Coaep:xxaHue o0T4YeTAa: YKAXKUTE HOMEp MPaKTUYECKOM paldOThl, TEMy, LEb,
000py/I0BaHKE, BBHIMOJIHUTE 3aJaHUsI METOJIMYECKUX YKa3aHUM, CHOpMYTUPYHUTE U
3aIUIINTE BBIBO/I.

Konmponvnwie 6onpocol
1. Ha3oBuTE NprUYMHBI ONIOA30JIMBAHUS TOPU3OHTOB.
2. IlepeunicnuTe OCHOBHBIE PU3HAKU NIEPEXOIHBIX TOPU30HTOB.

Hpodiean cepuix nechbx nous Hpodieins rTemuo-cepoix fecHbx nous



IIpakTnyeckasn10
Tema: Onpenenenne U OnMcaHUE YEPHO3EMOB 110 MOHOJIUTAM.

Lenv pabomei: O3HAKOMUTHCS C CEPHIMU JICCHBIMU TTOYBAMH JIECOCTEITHON 30HBI U
MOYBAMHM CTEITHOM 30HBI — YEPHO3EMaMHU.

Jluoakmuueckoe ocHnaweHue: Kontypnas kapra Poccuiickonn ®Penepanuu,
MOYBEHHBIE MOHOJIUTHI, IIBETHBIC KapaH IaIlIH, Jymna, pap(opoBbie yanieuyku, HOXH,
nuHIEeTH, KanenbHulbl ¢ 10 %-m pactBopom HCI, 25 mumnmumerpoBast Oymara,
KApTOYKHU C JIaHHBIMU (PU3UKO-XUMHUYECKUX aHAJIU30B, CTEHJ C WJUTIOCTPALUSIMU
«OCHOBHBIE TUITBI TIOYBY.

3aoanue. B kadectBe 3alaHr CTYACHT ITOJYy4dacT OT IIPCIOJaBaTCJIA HACBIITHBIC
MOHOJIMTBI HM3y4YaCMbIX IIOYB H KAapTO4YKH C TI'OTOBBIMH JdaHHBIMH (I)I/IBI/IKO-
XUMHWYCCKOI'O aHaJIn3a II04YB.

Texnonorus pabotel 1. O3HAKOMHUTBHCS C MPUPOJHBIMU YCIOBUAMH HU3y4aeMOU
30HBI 0 Yy4YeOHHMKaM, MOYBEHHBIM atTiiacaM, JIa0OpaTopHOMY MpakTuKymy. Ha
KOHTYPHOM KapTe ¢ MOMOIIBIO IBETHBIX KapaHJalled Moka3aTh reorpapuieckoe
pacrpoCTpaHEHUE U3yUaeMbIX MOYB.

2. 3apHCOBaTI> BCCb HpO(bI/IJII) OBCTHBIMU KapaHJalllaMH. I[JISI 0oJiee ITOJHOTO
OIINCaHuA MOp(l)OJ'IOI‘I/ILIeCKI/IX IIPU3HAKOB B3ATb MA3KH IIOYBEI.

BiiaxxHylo 10YBYy, B3ATYI0 M3 Pa3jIMYHBIX TIEHETUYECKUX TOPU3OHTOB HA
KOHYMK HO’Ka, HY>)KHO HAaHECTH Ha OJIaHK WUJIM Ha CTPAHUILy TETPaaH, PACTIOIOKUB
B BHJE KOJOHKH. JlJI1 3TOrO C JI€BOM CTOPOHBI OTIAEIUTH MIPUMEPHO TPETH
CTpaHuLbl. PsAnomM C 3apuCcOBKOM cClemyeT yKa3aTb HWHJIEKChl T€HETHYECKHUX
TOpU30HTOB. V3ydyeHne MOPQOJIOrHUECKMX MPU3HAKOB HYXHO 3aKOHYUTh
COCTABJICHHEM MOJIHOTO MOP(OIOrHYECKOTO ONMMCAHUS MOYBBI.

3. Uzyuuth pe3ynbTaThl (U3UYECKUX, XUMHYECKUX U (U3UKO-XUMHUYECKUX
aHAJIM30B TMOYBbI, OOBICHUTh T'€HETUYECKUN CMBICI aHAJIM30B U OICHUTHb UX B
arpOHOMHYECKOM OTHOIIIEHUHU. B paboueli TeTpaan HY)KHO OTMETUTH COJIEpP)KaHHE
ryMmyca U KOMIIOHEHTOB aimtoMocuinkatHoit yactu (Si02 u R203), pH, cocraB u
coJiep KaHue TIOTJIOMIEHHBIX OCHOBAHWMM, WIMCTON (pakivu M pacipoCTpaHEHHUE
UX 10 TTPOQIITIO.

4. Tlo wmopdosornyeckoMy ONHCAHMIO U JaHHBIM AaHAJU30B YCTAHOBUTH
IIPUHAJIEKHOCTD IIOYBBl K ONPENEIICHHOMY THILY, NOATUILy, pPOAY, BHIY,
Pa3HOBUIHOCTH U pa3psy.



5. OUEeHUTh JECONMPUTOTHOCTh TMOYBHI M (MJIM) COCTABUTH €€ arpOXMMHYECKYIO
xapakTepucTuky. OLEHKY MOYB IPOBOJAMTH OINUPAsCh, MPEXKAE BCETO, HA TaKHE
CBOWCTBA II0YB, KaK MOIIHOCTh TyMYCOBOIO CJOS W TyMyCHUPOBaHHOCTb,
IPaHyJIOMETPUYECKUNA COCTaB, OKYJIbTYPEHHOCTb, CIOKEHHE II0YB, TJIyOMHA
3aJIeTaHusl U Ka4eCTBO TPYHTOBBIX BOJ, pPH CONEBON BBITSKKHU, MOTJIOUICHHBIC
OCHOBAHHSI U JIp.

6. Kparko mnepednciauTh OCHOBHBIE MEPOIPHUATUS [0  PAUUOHAIBHOMY
UCIIOJIb30BAHUIO MTOYB.

Konmponwsnwie éonpocwi

1. UeM xapakTepu3yrOTCs TUIIMYHbBIC
MOIIIHBIE YEPHO3EMBI?




IIpakTnueckasll
Tema: Onmcanue mpous TOYBBI COJIOAN M PEYHBIX TTOWM.

Lenv 3anamus: HAy4YUTHCSA OIPEAEIATh U ONMUCHIBATH II0YBBI JIECOCTEITHOM 30HBI 110
uX MOP(OTOTHUECKUM MPU3HAKAM.

Huoakmuueckoe ochaujenue: OJAaHKU OIUCAaHUS II0YB, LBETHBIE U IPOCTOU
KAapaHJAllN, JTUHEHKA.

3aoanue: onuchIBaTh MPOQPUIb MOYB JIECHOU 30HBI, 3aPUCOBATH TOPU3OHTHI

KpaTKI/Ie TCOPETHYECCKUE CBCACHUA

YcaoBus popMupoBaHus

Conoau HEe 3aHUMAIOT OOIIMPHBIX CIUIOLIHBIX AapeajioB, HO JIOKAJIbHBIMU
Y4aCTKAMHU ITOBCEMECTHO PACHPOCTPAHEHBI B CTEMHOM M CYXOCTEIHOW 30HaX,
ABJISSICh HEMPEMEHHBIM KOMIIOHEHTOM IOYBEHHOT'O MOKPOBA, BCTPEYAIOTCS OHU
TaK)Ke B JIECOCTEIHOW 30HE. DTHU TouBbI (popmupyroTcst B Heriyookux (0,1-1 m)
HNOHIKEHUSAX peibeda Mo MOJ0TOM OCUHOBBIX UM O€pE30BbIX TPABSIHUCTHIX WIIH
3a00JIOUEHHBIX JIeCOB (OEpe30BbIE «KOJKH», OCHHOBBIE «KYCTBI») WIH O]
3a00JI0UEHHBIMU JIyraMu. ['eHe3uc cosoaei 00yciaoBiIeH CBO€OOpPa3HbIM BOJHBIM
pPEXKUMOM, B KOTOPOM COYETAETCS BECEHHEE NEepeyBIaKHEHUE, 00ecreunBaromiee
YaCTUYHOE IMPOMBIBAHWE IIOYBBI, C IIOCIEAYIOIIMM BHYTPUIIOYBEHHBIM
NOATSATMBAHUEM MUHEPAIM30BAHHBIX TPYHTOBBIX BOJA B JKapKUE CE30HBIL.
DopMUPYIOTCS COJIOAM HA Pa3sHOOOPA3HBIX MOPOAAX, HO MPEUMMYIIECTBEHHO Ha
CYTJIMHUCTBIX, OOBIYHO KapOOHATHBIX, NHOT/Ia 3aCOJEHHBIX, IPU OJIM3KOM YpOBHE
I'PYHTOBBIX BOJ
Nmerot mpodune: O—AO—AL—A2—A2Bn—Bt,n—Bca,t— Cca(s)
OcHOBHBIE TOYBOOOPA30BATENbHBIE MPOLECCHI
+ r'ynyCOBO-aKKaMYyJISITUBHBIN IIPOLIECC
+oconoaeHue
+aeccuBax
+3/1I0BHAIbHO-WILTIOBUAJIbHOE NIepepacipeiesieHne KapOoHaToB

[Ipodunp Mopdosornueckn u XuMuU4eckd uetko guddepenuuponan. Ilof
ropu3oHToM O mnu AO 3aneraer TEMHO-CEPBI 3€pHUCTO-OPEXOBATHI TOPU3OHT
Al, KOTOpBIN MOCTENEHHO MEPEXOAUT B OCONOJENbIA rOpU30HT A2 Oesecol uiu
CepoBaTo-0eleco  OKpackH, HEpeIKO MATHUCTOM  (cerperaumsi — Kenesa,
MUKPODJIIOBUAIIHBIE 30HBI) CO CIIOEBATO-KOMKOBATOW CTPYKTypou. B HmxHen
YaCTH TOPU3OHT  YIUIOTHSIETCS, YBEJIWYMBACTCS KOJIMYECTBO  JKEJIE3UCTHIX
KOHKpeIuid. MOIIHOCTh OCOJI0/IJION0 TOPU30HTa KoJiebeTcst ot 2 1o 25 cm. O
claraeTcsi TMEPBUYHBIMU MHUHEpaJaMHu, I[IOYTH TIOJHOCTBIO OTMBITBIMH  OT
TJIMHUCTOTO BEIECTBA U MECTaMH MPOMUTAHHBIMU THAPOOKCHIaMU kele3a. Hioke



UIET cepo-Oypblil TOpU30HT A2Bn HEOAHOPOIHBIN MO OKPACKE U PACIPENEIICHUIO
OCHOBHBIX COCTaBJISIIOIIMX CTPYKTYPHBIX 3JIEMEHTOB: UEpEIOBAHHE MHUKPO30H,
OOOTaIllEHHbIX W OOEJHEHHBIX TJIWHUCTHIM BEIIECTBOM U JKeje30M. MHOro
TOJICTBIX ~ CJIOMCTBIX  TJIMHUCTO-)KEJIE3UCThIX IUICHOK, CTPYKTypa HEsICHO-
npU3MOBUHASA. ['OPU30HT COACPKUT B MpoduUie MaKCUMAIbHOE KOJIUYECTBO
JKENe3UCThIX  KoHKpenui.  [opm3zont Bt,n  —  Oypblif,  IJIOTHBIM,
TSKEJIOCYTJIMHUCTBIN, TPU3MOBUIHO-TIIBLIOUCTHIN, 00OTallleHHbIN KEJIE3UCThIMU U
JKENEe3UCTO-MApraHIlOBUCTBIMU  MSTHAMM W KOHKpeuusiMua. [lo  rpansm
CTPYKTYPHBIX OTJIEJIBHOCTEW M KPYMHBIM MOpaM HAOIIOMAIOTCA HATEKU U TIJICHKU:
B BEPXHEU YaCTU CBETJIO-CEPBIE «KPEMHE3EMUCTBIE», & B HWIKHEU U CPEIHEd —
TEMHO-Oypble TIMHUCTBIE. MaKkCUMallbHOE KOJUYECTBO IICHOK HaOII0JaeTcs B
CpEHE 4YacTh TOpPU30HTA. 3JECh OHM HUMEIOT NPEHMYLIECTBEHHO CIIOKHOE
CJIOUCTO€ CTPOCHHME: MbUICBATO-TJIIMHUCTBIC, TIMHUCTO-KEIE3UCThIC, TIUHUCTHIE,
oOoraieHHble TYMYCOBBIM BellecTBOM. B HmkHel wyactu ropuszoHta Btn
YBEIIMYUBAIOTCS TUIOTHOCTh CJIOXKEHUS, OTJIMHEHHOCTh, YMEHBIIIAETCS KOJIUYECTBO
KEJE3UCTO-MAPTaHI[OBUCTHIX KOHKPEIUH U MOSBIISIIOTCS KapOOHATHBIE KOHKPEIUU
(ropuzont Bca,t). ['opuzonT B mocteneHHO mnepexoauT B CiIa0OM3MEHEHHYIO
no4yBoOOpaszymwoIryto mopoay. HipkHsss 4Yacte mnpoduias 4YacTo HaXOJUTCS B
YCIIOBUSIX TOCTOSIHHOTO BO3JCUCTBHUSI CIIa0OMHUHEPATM30BAaHHBIX PAaCTBOPOB,
BOCXOJSIIIMX OT TPYHTOBBIX BOJ. I pyHTOBBIE BOABI B HACTOSILIIEE BPEMSI MOTYT U HE
y4acTBOBaTh B IOYBOOOPA30BAHUH.

[ToyBbI UMEIOT KUCIYIO0 WM HEUTPATBHYIO PEAKIUI0 TYMYCOBO-aKKYMYJISTUBHBIX
U OCOJIOJIETIBIX TOPU30HTOB M HEUTPAJIBHYIO WJIM CIa0OMIENIOUHYI0 ropu3oHTa B
(ecyu TPYHTOBBIE BOJIbI COJIOBBIC, TO PEAKIIUS Cpebl cuibHoIIenouHas — pH 9,0).
OIoBUANIbHBIE TOPU3OHTHI PE3KO BBIACISIIOTCS CHIKEHUEM COJICpXKAHUS WA,
rymyca,  OOMEHHBIX  OCHOBAaHMH C  TYMYCOBO-aKKyMYJSATHUBHBIMU U
WUTIOBHAIBHBIMU ropu3oHTaMu. CoAep:kaHue TymMyca B BEPXHMX TOPU30HTAX
kojiebnercss oT 3 1o 10%, pe3ko yMEHBIIAeTCsl B DJIIOBHAIBHBIX M HECKOJIBKO
YBEIIMYMBAETCS B WJUTIOBUAJIBHBIX TOPU30HTaX. EMKOCTh MOTJIOLIEHUS] TYMYCOBO-
aAKKyMYJISITUBHBIX TOPU30HTOB BbICOKasi, 10 40—53 mmonb(9kB)/100 r moyBsl, a
AIIIOBUATILHBIX TOPU30HTAX OHA YMEHbIIaeTcs 10 5—6 mmoib(7kB)/100 T MOYBHI U
HUKE, a B WUTIOBUAJBHBIX OHA CHOBa Bo3pactaer a0 15-25 mmons(3kxB)/100 T
MOYBHI U BBIIIIE.

B cocraBe noriomeHHbIX OCHOBaHMM 10 BceMy npoduutto mpeodnanaer Ca; cpeau
OOMEHHBIX OCHOBAaHUU B BEpXHUX ropu3oHTax kpome Ca u Mg mpuCyTCTBYIOT
OOMEHHBII BOJOPOJ W AIOMUHUM, B WUIIOBUAIBHBIX TOPHU30HTaX OTMEYAETCs
cHKeHue cozepxkanusi Ca, yBenuueHue 1a0iau Mg, a MHOrJa W TMOSBJICHUE
oomenHoro Na (mo 10% cymmbl 0OMeHHBIX oOcHOBaHui). Kak mpaBuo,
0COJIOJIETIbIE TIOUBBI HE MMEIOT JIETKOPACTBOPUMBIX COJIEH B BEpXHEM METpe, a
HUKE TI0 TTPO(IITI0 BO3MOXHBI PAa3IMYHbIE BEJIUMYUHBI 3aCOJICHUS B 3aBHCHMOCTU
OT TIyOWHBI 3aJleraHusl 1 MUHEpAJIN3allid TPYHTOBBIX BOJ (OOBIYHO COJEpIKAHHE
COJIEW BO BTOPOM U TPETHEM METPE HE MpeBbIIIAeT 2%).

@opMHUPYIOTCS B YCIOBHUAX [JIMTEIBHOIO MOBEPXHOCTHOTO MEPEYBIAKHEHUS B
MOHWKEHHBIX (opMax penbeda IMoJ IMOJIOroM OCHHOBO-0E€pE30BBIX TPaBSHUCTHIX



WM 3a00JI0YEHHBIX JIECOB WJIM TOJA 3a00J0YEHHBIMHU JIyTaMH Ha KapOOHATHBIX
CYTJIMHUCTBIX, MHOT/Ia 3aCOJICHHBIX OTJIOKEHUSIX MpU OJU3KOM YPOBHE IPYHTOBBIX
BOJI B CTEITHOW U CYXOCTEMHOM 30HaX.

Xossiicmeennvle yciosus

Conoau B CeIbCKOM XO3SIMCTBE UCIIONB3YIOTCS MaJlo, TaK Kak 00J1a/1lal0T HU3KUM
IJI0JIOPOAUEM MPU HEOIArOMPUSATHOM BOJIHOM pekuMe. KpymnHbie TpaBIHUCTBIE
CUCTEMBI C COJIOSIMHU, UCIIOJIb3YIOT KaK MmacTouia ajisi ceHokoca. JlanamadTel ¢
YYaCTHEM COJIOJEH UTPAIOT BAXKHYIO S3KOJIOTHUYECKYIO POJIb AKKYMYJISITOPOB BJIATH,
perysupysi BOJHBIN PEKUM B CTEIHBIX U JIECOCTEIHBIX SKOCUCTEMAX

Pa3Bute moyB B moilMax peK MPOUCXOJIUT MOJ HEMOCPEACTBEHHBIM BIIUSIHUEM
aJUTIOBUAJIBHBIX TPOLIECCOB. BmecTe ¢ TéMm, NOMMEHHBIE MOYBBI B TOM WM WHOU
CTETICHH OTPaKalOT 30HAIBHBIC YCIIOBUS TMOYBOOOPA30BAHUSA, XapaKTEPHBIC IS
OKPYXKaIOIMX PEUYHYIO JOJIMHY BOJAOPA3JACIBHBIX MPOCTpaHCTB. Ilpu 3TOM, yem
WHTEHCUBHEE OTJIOKEHUS aJUTIOBHAJIBHBIX HAHOCOB, TeM cjabee CKa3bIBaeTCs
(bakTop 30HATBLHOCTH U TEM MEHBIIE TOMMEHHBIE TTOUYBBI UMEIOT OOIIHUX CBOWCTB C
MOYBaMHU BOJIOPA3/CIIOB, U HA0OOPOT, Ha MOWMax, ci1abo 3aTMBAEMbIX MOJILIMU
BOJlaMH, TIOYBBl B OOJBIIEH CTEMEHH NPUOOPETAIOT BHYTPEHHUE W BHEIIHUE
CBOWCTBA, MPUCYIIIUE IT0YBAM BOJIOPA3AEIIOB.

CuiibHEE BCErO CXOJCTBO € IIOYBAMHM BOJOPA3JENIOB TMPOSIBIAETCS Yy TeEX
MOMMEHHBIX IOYB, KOTOpPBIE PACHOJIOKEHbI HA Y4YacTKaxX, PEAKO 3aJIMBAEMbBIX
MOJIBIMHM BOJIaMHU, JIMOO BOBCE BBIMICANINX U3 PEKUMa TOEMHOCTH.

@opMUPYSACH TOJ COBMECTHBIM BO3JCHMCTBUEM aJUTIOBHAIIBHBIX IIPOLIECCOB U
30HAJIBHBIX  ()aKTOPOB, TMOWMEHHBIE TMOYBBI OTJIMYAIOTCS  3HAYUTEIbHBIM
pa3zHoOOpa3ueM Kak B PEUHBIX JOJMHAX PA3IMYHBIX (PU3HKO-TeorpaduuecKux 30H,
TaK U B IIpeienax MoUMbl OJHOM U TOM K€ PEKH.

B mnoiiMax pek 1epHOBO-TIOA30JMCTONM 30HBI HamOoliee PacHpOCTPAHEHHBIMU M
BMECT€ C TeM Haubojee THUMUYHBIMUA SIBIISIOTCS JIEPHOBBIE 3EPHUCTHIC
CYTJIMHUCTBIE, IEPHOBBIE 3€PHUCTO-CIIOUCTBIE CYNIECUaHO-CYTJIMHUCTHIE, IEPHOBBIE
c1abopa3BUTHIE  CJIOMCThIE TIECUYAHBIE W  CyNeCYaHble, JCPHOBO-TJICECBHIC
MOMMEHHBIE, O0JIOTHBIE U JIEPHOBO-TIOI30JIMCTHIE TOWMEHHbBIE TTOUBBHI.

JlepHOBBIE 3€pPHUCTBIE CYIJIMHUCTBIE MOYBBI IIMPOKO PAa3BUThl B LEHTPAIBHOU
3epHUCTOU NToMMe. biraroaps nmepuoInyecKkumM HaHOCaM MJjla 3TH IOYBBI U3 ro/a B
roJi o0oramarmTcs Pa3INYHbBIMU MUTATEIHHBIMHU BEIIECTBAMU. B 3TUX yCIOBUSAX
MO TPABSIHUCTOM JIYTOBOM PaCTUTEILHOCThIO OCOOCHHO MHTEHCUBHO Pa3BUBACTCS
JIEPHOBBIN TPOLIECC, CONMPOBOKIAAIOIIMICA HAKOIUIEHUEM IIEPETHOS, a BMECTE C
HHUM — a30Ta U 30JIbHBIX 2JIEMEHTOB B BEPXHUX CJIOSIX TTOYBHI.

OTH TIOYBBI OTJIMYAIOTCS XOPOIIIO Pa3BUTBIM JIEPHOBBIM cjoeMm (4—6 cm), mon
KOTOPBIM 3ajieraeT neperHoHbld Topu3oHT (20— 40 cm), conepxkamuii oT 3 A0
7% meperHosi, C SAPKO BBIPAKEHHOW 3€pPHUCTOM WJIM MEJIKOKOMKOBATOM
CTPYKTYPOH.

JlepHOBBIE 36pHUCTHIE TTOYBBI XaPAKTEPUIYIOTCS CIIA00KUCIION peaKIeil, BRICOKOU
HACBIIEHHOCTHI0O OCHOBAHMUSIMU U 3HAUYUTEIBHBIM cojepkanueM Qocdopa, kamus
u asora. [lpomecchl BbINIENAUUBAHUS U ONOA30JMBAHHMS B HUX MOYTH HE
BbIpaKEHbl. M3-3a MPOYHOW 3EPHUCTOM CTPYKTYpPHI OTH TOYBHI 00JaaroT



XOPOIIMM BOJHO-BO3YITHBIM PEKUMOM, OJarogapsi KOTOPOMY B TIOYBaX aKTHUBHO
MIPOTEKAET a’pOOHBIN OaKTepuaNIbHbIN npotiiecc, o0ecreunBaronuii
PaCTUTENIBHOCTh MUTATEIbHBIMU BEIIECTBAMH.

Bce 310 BMecTe B3ATO€ XapaKTEpPU3YET IEPHOBBIE 3EPHHUCTHIE IOYBBI Kak

HauOoJiee IeHHbIC U IJIOJOPOHBIE MOYBBI B MOWMAaX peK JIeCOIyroBod 30HbL. O
BBICOKOW €CTECTBEHHOW MPOU3BOJUTEIBHOCTH 3THX IOYB SIPKO CBUIAETEIBCTBYET
XOpOUIEE pa3BUTHE HA HUX JIyTOBOM PACTUTEIBHOCTH.
JlepHOBbIE 3€pHUCTO-CIOUCTHIE CYNECUAHO-CYTJIMHUCTBIE MOYBbI PACIIPOCTPAHEHBI
B ICHTPAIbHOU cloucTol moime. CyIecTBEHHON OCOOCHHOCTBHIO WX SIBIISETCS
SCHO BBIPAKEHHAs] CIIOMCTOCTh MPOGUSL: CJIOW TMBUICBATOTO MaTepHaia
YepenyIoTCs C CYIVIMHUCTBIMU, @ MHOT/Ia ¥ TIIMHUCTBIMU CJIOSMH. B GOJBITUHCTBE
CJIy4aeB 3TO JIETKOCYTJIMHUCTBIC U CYNECYaHO-CYTJIMHUCTBIC MMOYBBI C HEMPOUHOU
3€pPHUCTO-KOMKOBAaTOM CTPYKTYpPOM M XOPOIIEH 3aJ€PHOBAHHOCTBIO BEPXHETO
ropru30HTa. MOIIHOCTh UX MEPETHOWHOTO TOPU30HTA CPABHUTEIBHO HEBEJIHMKA U
o0bruHO He npesbimaet 15— 30 cu. ConepxaHue neperHos: B HUX KOJIEOJIETCS OT
2 1o 3,5%.

[To cpaBHEHUIO C JIEPHOBBIMH 3€PHUCTHIMU IMOYBAMH JIEPHOBBIE 3EPHHUCTO-
CJIOUCTBIE TOYBBI O0JATAIOT HECKOJBKO OOJIbIIEH KHUCIOTHOCTHIO W MEHBIINM
COJIEp’KaHHEM OCHOBHBIX MUTATEIBHBIX 3JIEMEHTOB.

B ecTecTBEHHBIX YCIOBUSX Ha MOYBAX CJIOMCTOM MOMMBI HEPEAKO BCTPEUAIOTCS
JIECHBIE MACCHUBBI, COCTOSIIIUE W3 LIMPOKOJIUCTBEHHBIX M XBOWHBIX MOPOJ.
Hauboiiee yacTo 3/1€Ch NMOCENSIOTCS MBa, OCOKOPb, CEPEOPUCTBIN TOMONb, Ay0 U
Ip. Xopollee pa3BUTHUE JPEBECHOM PACTUTEIBHOCTH CBUAETEIBCTBYET O
0JIarONPUSATHBIX JIECOPACTUTEIIBHBIX CBOMCTBAX OMKUCHIBAEMBIX MOYB.

JepHoBbIe c1abOpa3BUTHIC CIOUCTHIE TMECYAHbIE U CYMNECYaHBbIE IMOYBHI HUMEIOT
OOBIYHO OrpaHUYEHHOE PACIPOCTPAHCHUE W BCTPEUAIOTCS TJIABHBIM OOpa3oM B
MPUPYCIOBOM MOWME, TNI€ BCJIEACTBUE €XKETOJHOIO OTJIO0XKEHUS 3HAYUTEIBbHOIO
KOJIMYECTBA CYMECH M TeCcKa IMOYBOOOpA30BATENbHBINA TMpollecC BechMa Ci1abo
BbIpakeH. OHAKO B JOJIMHAX HEKOTOPBIX PEK, PACHOJIOKEHHBIX B IECUAHBIX
obnactsix (Hampumep, peku [lomecws, Memepsl U Ap.), CIOUCTBIE TECYAHBIE U
CYNECHBIE MOYBbI IIMPOKO PAa3BUThI, HEPEAKO 3aHUMasi BECh MONEPEYHUK MONMBI
Ha OOJIBIIIOM MPOTSKEHUH.

B OGonpIMHCTBE Clly4aeB STO MPUMUTHUBHBIE PBIXJIBIE U OECCTPYKTYPHBIC
c1a00 3a7epHOBAHHBIE TTOYBBI, Y KOTOPBIX MEPETHOWHBINA TOPU3OHT €/1Ba IOCTUTAET
8—10 cm, a conepkanne rymyca He nipesbimaet 0,5—1,5%.

B cenbckox03sUCTBEHHOM OTHOIIEHUU CIIOMCTBIC TTECUaHbIEe U CyNeCYaHbIe MOYBbI
MPUPYCIOBOM MOWMBI IEHHOCTH HE MPEJICTABIISIOT.

JlepHOBO-TJIEeBbIC TTOWMEHHBIC TOYBBI BCTPEUAIOTCS OOBIYHO HEOOIBITUMU
MATHAMU B LICHTPAJILHON MOMME MO MOHWKEHHBIM dJIEMEHTaM pelibeda, rae mocie
MaBOJIKOB WM JOXKJEH JJIUTEIbHOE BpeMs 3aJ€pKUBACTCS BOJA U BO3HUKAIOT
mpoiiecchl 3abonauuBaHus. B cBoem mpoduiie OHM WMEIOT OTJICEHHBIM CIION
roay00OBaTOro WJIM 3€JICHOBATOTO IIBETA, a TAKXKe OOWJIHME pXKaBbIX IMATCH H
MOTEKOB MO X0JaM KOpPHEW U TPelIMHaM B TIOYBE.



CymiecTBEHHBIMH OCOOCHHOCTSIMH OJTHUX TIOYB SIBIITFOTCSI MOIIHBIN JTEPHOBBIM
TOPU30HT, MOBBIIIEHHOE COAEP/KAHUE IMEPErHOs, 4acTo AocTuraromee 5—6%, u
OTCYTCTBUE SICHO BBIP@XEHHON CTPYKTYphl. [IOKpBITBI OHU OOJBIIEH YaCThIO
pa3IMYHBIMM OCOKAMHM, a UHOT/Ia KyCTapHUKaMU U JEPEeBbsIMU — HMBOU, Oepe3oil,
YEPHOU OJIbXOH U JIp.

[Ipy ocylmieHMM W TPABOCESIHUM JIEPHOBO-TJIEEBBIE IMOMMEHHBIE TOYBBI
CPABHUTEJIBHO OBICTPO YIYUIIAIOTCSA U CIOCOOHBI JaBaTh XOPOIIUE YpOKau
BBICOKOKAQYECTBEHHOTI'O CEHA.

bonoTHBIE TOYBEI Yallle BCErO Pa3BUTHI B IPUTEPPACHOM ITOMME, IIE€ UMEIOTCS
JUMaHOOOpa3Hble MOHWKEHHs, JIO)KOMHBI U JIpyrue BOTHYTHIE (opMbl penbeda,
CHOCOOCTBYIOUINE UIMTETPHOMY TepeyBlaxHeHu0 moyB. Ho B mommuax
HEKOTOPBIX PEK C HEYpPEeryJupOBaHHBIM PYCIOM IPU MajoOM YKIOHE MECTHOCTH
(manmpumep, Ilomecke, B obGmactu Memepbsl U Ap.) OOJOTHBIE TOYBBI YacTO
3aHMMAIOT BCIO MOWMY, BILIOTH JI0 IIPUPYCIIOBOIO MOBBIIIEHUSA. BONOTHBIE TOYBBI
10 MPEUMYILECTBY HU3UHHOTO IIPOUCXOKICHUS.
Kak ecrecTBeHHass kopmoBas ©a3a OOJIOTHbIE IIOYBBI PEYHBIX JIOJIMH B
OOJBIIMHCTBE CIIy4aeB MPEACTaBIAI0OT Malylo LeHHocTh. Ho, 00nanas orpoMHbIM
NOTEHIUAIIBHBIM IIJIOJOPOJUEM, OHU IIPHU OCYLIEHUH U OCBOCHHH IIPEBPALIAOTCS B
BBICOKOILICHHBIE CEJILCKOXO035CTBEHHBIE YTObSI.
JIepHOBO-TIO/A30JIMUCThIE ~ TOWMMEHHBIE  MOYBBI  HE  HMEIOT  IIMPOKOIO
pPacIpOCTPAHEHUS IO TOM NMPHUYHUHE, YTO SAPKO BBIPAKEHHBIN JIEPHOBBINA MPOLIECC,
CBOMCTBCHHBINM MOMMEHHBIM IOYBAM, U €KETOJHOC OTIOXKCHUE HaMIIKa, OOraToro
pa3IUYHBIMH OCHOBAHMSIMU, B CHJIBHOW CTENEHH NPENSTCTBYIOT Pa3BUTHUIO
110/130J1000pa30BaTEIBLHOrO MPOLECCa.
Hekoropble mpu3Haku 1MoA301000pa30BaHKs OOHAPYKUBAIOTCS IJIaBHBIM 00pa3oM
B cnab0 3aJMBAaeMbIX TMOJBIMH BOJAAMHM TIOWMax, TJ€ OTKJIAJbIBACTCS MaJlo
AJUTIOBHAJIBHBIX HAaHOCOB M IPUTOM NIPEHMYILIECTBEHHO HA YYacTKax, 3aHSITBIX
JPEBECHOM pPaCTUTENBHOCTBIO. B 3THX yCIOBUSAX OOBIYHO U BCTPEUAIOTCS JEPHOBO-
MIO/I30JIMCThIE TOMMEHHBIE ITOYBbI, UMEIOIINE SIBHBIC PU3HAKK BBILIEIAYNBAHUS U
ornoja3ojuBaHus. B oTinune OT OOBIUHBIX JEPHOBO-TIOA30JUCTBIX TOYB
BOJIOPA3/IEJIOB OHM OOJAJar0T OOJbIIEH TYMYCHOCTBIO, Cl1a00W KHCIOTHOCTBIO,
BBICOKOM HACBIIIEHHOCTbIO OCHOBaHUSIMU U Oosiee TIIyOOKHMM MEpEerHOMHBIM
TOPU30HTOM.
[TouBbl TONM KpPYIHBIX PEK JIECOCTENHBIX, CTEMHBIX M IMYCTBIHHO-CTEMHBIX
o0nacTeil CyIIECTBEHHO OTJIMYAIOTCS OT I[IOYB PEYHbIX MOWM JEpHOBO-
MTOA30JUCTOMN 30HBI.
B ueHTpasibHON IOMME pPEK YEPHO3EMHOM 30HBI LIMPOKO PA3BUTHI JAECPHOBBIC
YepHO3EMHOBHUIHbIE TMOYBBl. OHM 007a7al0T B OOJIBIIMHCTBE CIIy4aeB XOPOIIO
BBIPDAKEHHBIM [IEPErHOMHBIM TOPU30HTOM TEMHO-CEPOTO HJIM YEpPHOIO IBETA,
3HAYUTEIBHBIM COAECPKAHUEM OPTraHWYECKOTO BEUIECTBA, HEUTPAIbHOU WU
ONMM3KOM K HEW peaknuei U KOMKOBATO-3€PHUCTON CTpyKTypoil. IleperHoifHbrit
ropu3oHT y HuX jgocturaet 50-60 cm, a comepxaHue rymyca KojeOleTcs darie
Bcero B npeaenax 5—~8%. [Ipu 3TomM B yCIOBHSX JIECOCTEIHON 30HBI 3TH MOYBBI



OOBIYHO BBIIIENOUEHBI U 00€THEHBI U3BECTHIO, TOTA KaK B 00JIEe F0XKHBIX CTEITHBIX
00JacTsAX M3BECTh YAaCTO OOHAPYKMBAETCS YK€ B MOBEPXHOCTHBIX TOPU30HTAX
MTOYBBI.

B nepHOBBIX 4epHO3eMOBUJIHBIX MOYBaX OOraThli 3amac 30JbHOM M a30THOMN
nunM; o0siafass MNPOYHOW KOMKOBATO-3€PHUCTON CTPYKTYpPOHM, 3TH IOYBBI
OTINYAIOTCS 0JaronpUsITHBIM BOJJHO-BO3AYIIHBIM PEKHUMOM.

PacTuTensHOCTh IEPHOBBIX YEPHO3EMOBUIHBIX TIOYB JJOBOJIBHO pa3HOOOpa3Ha U B
3HAYUTENIbHOM CTENEHH OTPaXkaeT 0COOCHHOCTH PACTUTEILHOTO IMOKPOBa CTEITHON
30HbI. Ha rpuBax u BooOIe Ha MOBBIIICHHBIX YYaCTKaxX LIEHTPAIbHON MONMBI C
HEOOJIBIIION MOEMHOCTBIO U CAa0bIM OTJIOKEHUEM HAaWIIKa MPEeo0IaJaloT CTEIMHbIC
KcepouThl (TUMYaK, TOHKOHOT, JKUTHSK, acTparaibl); B TOHMKECHUIX—
BJIAroyto0MBasi TyroBasi paCTUTENBbHOCTh (JINCOXBOCT JIyTOBOM, MSITJIIMK JTyTOBOM,
KocTep Oe30CThId, OEKMaHus M Jp.). 3HAUUTEIHHOE PACHPOCTPAHEHUE B ITHUX
noiiMax UMEIOT 1yOpaBHhl.

B mNOHMWXEHUAX LEHTPaJIbHOW IONMBI, TZ€ JUIMTEIBHO 33JEpKUBACTCS BOJA,
00pa3yroTcst OOJOTHBIE MOYBBI C CAMOM PA3IMYHON MOIHOCTBIO TOP(PSHOTO CIOA.
Topdpsinass mMacca OOJIOTHBIX TMOYB  OTJIMYAETCS  BBICOKOM  30JIbHOCTBIO,
HEUTpaIbHOW WM CIA0OKHMCION peakuued U OOJNBIIMM 3alacoM HUTATEIbHBIX
JJIEMEHTOB.

B nmnputeppacHolf YacTM MOHMBI BCTpPEYAIOTCSI HEOOJIBLIME COJOHYAKH,
BO3HHUKAIOIME M3-32 BBIXOJA HAa IOBEPXHOCTh NPUTEPPACHOW HU3WUHBI CHIIBHO
MHHEPAIN30BAHHBIX KIFOUEBBIX BO/I.

Jlanee k ry, B 30HE KalUTAaHOBBIX M OypbIX IOYB, COJAEPKAHHE Tymyca B
MOMMEHHBIX MOYBaX HECKOJBKO YMEHBIIAETCS, OKpacKa MOYB CTAaHOBUTCS OoJiee
CBETJION ¥ BMECTE C TEM 3aAMETHO TEPSIETCS 3EPHUCTAS CTPYKTYypa.

Hanbonee pacnpocTpaHEHHBIMU TOMMEHHBIMU TOYBAMU B JIAHHOW MPUPOIHON
30HE SBJIAIOTCS JIYrOBO-KalITaHOBBIE IIOYBBI, YacTO KapOOHATHbIE, MHOIIA
COJIOHLIEBATBIE M COJIOHYAKOBAaThIC. [IeperHOMHBIN TOPU30HT ITUX IIOYB CBETJIO-
Cepblil MJIM KOPUYHEBBbIM, MOUIHOCTH €ro OObIYHO He mpeBbimaer 40—
50 cm, conepkanue rymyca koJseonercs B npenenax 2—4%.

[Tormomaromuii  KOMIUIEKC JIyrOBO-KAaIUTAHOBBIX II0YB HACBHIIIEH IJIABHBIM
o0pa3oM KajlbllMEM M MarHueM, HO HWHOTJA COACPKHUT HE3HAYUTEIIbHOE
KOJIMYECTBO HATpHs, OOYCIOBIMBAIOIIETO COJIOHIIEBATOCTh MOYB. Peakius
MIOYBEHHOT'0 pacTBOpa BEPXHUX TOPU30HTOB HEUTpaIbHAs WU CIIa0O0IIETIOYHAS.

B  arponpou3BOACTBEHHOM OTHOLIEHHWH JIyTOBO-KAIITAHOBBIE  ITOYBBI
HECKOJIBKO YCTYNAlOT YEpPHO3EMOBUIHBIM, TE€M HE MEHEE OHHU COJEpXkKar
3HAUUTEbHBIE 3aMachl MUTATEIbHBIX BEIIECTB, KOTOPHIE BIOJHE O00ECHEUYHUBAIOT
BO3MO>KHOCTb MOJTYYEHHS JOCTATOYHO BBICOKMX YPO’KAEB PA3JIMYHBIX KYJIbTYPHBIX
pacTEeHUH.

Ha 06osee MOBBIMIEHHBIX MECTaxX, BBIIIEANINX U3 CEpbl 3aTOMICHUS MABOAKOM,
HEPENKO BCTPEYAIOTCS COJIOHYAKH, HAa TMOHMKEHHBIX y4YacTKaxX IMONMBI Pa3BUTHI
JIyTOBbIE€ COJIOHYAKOBATHIE ITOYBBI, IOPOCUINE AKMAMBIKOM, &KPEKOM U JIp.

JIyroBele conoHuakoBaThele TO4BbI, 0 HaHHbIM B. W. IIpar, paznuuarorcs kak no
KOJIMYECTBY, TaK M II0 COCTaBy coisied. Pa3zButme wux cBsA3aHO WM C



BBIKJIMHUBAaHUEM CWJIBHO MHHEPAJIM30BaHHBIX TPYHTOBBIX BOA B 00iactu
IPUTEPPAChs, WM C BBIIAPUBAHUEM IMOJBIX BOJ B 3aMKHYTHIX IIUPOKHUX
HNOHWKEHUAX MMoiMbl. OHM 00J1aJa0T pa3IMnYHBIM MEXaHUYECKUM COCTAaBOM.

B 0OeccTOUHBIX MOHMKEHUAX LIMPOKO Pa3BUThl TPOCTHUKOBBIE 0o0sioTa. OueHb
4acTo MO 3TUM IOMMaM BCTPEUarOTCs CBOECOOpA3HbBIE MOEMHBbIE Jieca — Tyraw,
COCTOSIIIUE W3 TOMOJIA-TYpAaHIM M TONOJA €BPPATCKOrO C MOJUIECKOM W3
rpedeHInKa W Joxa-Jkuabl. Ha  3acomsrommxcss  yyacTkax — TyraiHas
PACTUTENBHOCTh IMOCTENEHHO CMEHSETCA COJIOHYAKOBOM U MPEXKAE BCEr0 YEPHBIM
CaKCayJIOM.

Hapsiny ¢ BbIICONMCAaHHBIMM TIOYBEHHBIMA OOpPA30BAHUSIMU B PEUYHBIX
noMax pa3uYHbIX (PU3UKO-TeorpadUYecKuX 30H BCTPEUAIOTCS, OOBIYHO Ha
HeOO0IBINIO0N TITyOUHEe, U TaK Ha3bIBa€MbIE MOTPEOCHHBIC, MIIK MCKOMAeMbI€ TTOYBBI.
Yamie Bcero B Morpe0EHHOM COCTOSIHUM HaXOMAATCS PA3JIMYHOTO POJia 3epHHUCTHIE
CYIJIMHUCTBIE MOYBBI, TOT/Ia KaK Ha MOBEPXHOCTH 3aJIETalOT CIOUCTHIE MECUAHBIE
WIM cynecyaHble mo4Bbl. Ho wuHOrma mnorpeOeHHOW OKa3bIBaeTCsl CIOUCTast
recyaHasi WIA CylecyaHas I0YBa, 4 HAa MOBEPXHOCTH PAa3BUBAIOTCS 3EPHUCTHIC
CYTJIMHUCTBIE ITOYBBI.

Bo3HuKHOBEHHE MOTPEOECHHBIX MTOYB CBSI3aHO OOBIUYHO C PE3KUM U3MEHEHUEM

IIABOJKOBOTO pPEXHMAa B CTOPOHY YCWICHHS HHTEHCHUBHOCTH IIOJIOBOJMH,
BCJICJICTBUE YErO0 B IOMMAax MEHSETCS XapakTep aJUIFOBUAIBHBIX OTJIOKEHUH, a
CJIEI0BATEILHO, U IOYBOOOPA30BATEILHOTO MIPOLIECCa.
B Hemanoil creneHn Ha 0Opa30BaHMM MOTPEOEHHBIX IIOYB CKa3bIBaeTCAd U
JEATEIBHOCTh BETPA, CIIOCOOHOIO MHOTAA 3aHOCHUTH IECKOM OoJblINe IUIONIaan
ayroB. Yaie Bcero morpe0eHHbIe MOYBBI BCTPEYAIOTCA B MOMMax peK, OacceiHsl
KOTOPBIX CHJIBHO 00€3JIECEHBI.

KoHTpoJbHBIE BOIPOCHI

1.B xakux paitoHax Han0oJiee 4acTO BCTPEUYAIOTCS COJIOAM?
2. SIBasit0oTCS TM TOMMEHHBIE TTOYBHI IJI0I0POTHBIMU?



HpakTnyeckasl?2

Tema: BI/II[BI N HA3HAYCHUC ITOUYBCHHBIX PA3PC30B, PACIIOJIOKCHNUC, TAKTHKA UX
3AJIOKCHHA OIMMCaHUA

L]env: HAYIUTHCS 3aJIAKUBATH TIOYBEHHBIC Pa3pe3bl
Jluoakmuueckoe ochawenue: pabodas TeTpaab, pydKka, KapaHaall
3adanue: - W3YyYUTb METOAUKY IO 3ala)XUBAaHUIO TOYBEHHBIX Pa3pe30B;

- IPENEIUuTh KOJIUYECTBO KATETOPUM IO  IOAPA3JAEICHUIO CII0XKHOCTU WIIU
TPYIHOCTH IOYBEHHBIX UCCIIETOBAHUM.

KpaTKne TCOPETHYECCKUE CBCACHUSA

Buabi " Ha3HaYeHHe NMOYBEHHbIX pa3pe3oB. MeToiuka
HEMOCPEJCTBEHHOTO HW3y4YEHHsS TOYB B TMOJIE OCHOBaHA MOYTH IEIMKOM Ha
BBIICHEHUU MOP(OJIOTHYECKUX MPU3HAKOB TTOYB.

HccnenoBanre MOYB MPOU3BOAMUTCS TJIABHBIM O0pa3oM 110 TOYBEHHBIM
paspes3aM, NpeICTABISIONNM CO00M CreaibHO BHIKOMIAHHYIO SIMY TOW WJIM WHOU
riyOunbl. [lo Ha3HayeHUIO pa3pes3bl ObIBAIOT OCHOBHBIMH, MOJYSAMaMu, WU
KOHTPOJIbHBIMU, U TPUKOMKAMH.

OcHOBHBIE pa3pe3bl JIETAI0T B MECTaxX, HanOoee TUMUYHBIX I U3ydaeMoi
TEPPUTOPUM KaK B OTHOIIEHWU penbeda, Tak U pacturenbHocTu. llpum
UCCIICJOBAHUM MAaXOTHBIX YYaCTKOB PYKOBOJACTBYIOTCSI B IMEPBYIO O4YEpe.b
penbe)OM MECTHOCTH, a TPH HCCICAOBAHUM IIEIMHHBIX 3€Mellb, KPOME TOTO,
MPUHUMAIOT BO BHUMAHUE U XapaKTeP PACTUTEIbHOCTH.

Pa3pesbl 00bIYHO nenaroT Ha MONHY Tiyouny (1,5—2 m u riy0xke) ¢ TeM,
YTOOBI MOXKHO OBLIO OOHAPYKUTh U U3YUYHUTh TAKXKE M TOUBOOOPA3YIOIIYIO TTOPOY.
B Tex caywasx, korma OJIM3KO K MOBEPXHOCTH 3aJIEral0T TPYHTOBBIE BOJBI,
OCHOBHBIE pa3pe3bl MOTYT ObITh TIyOMHON 1m0 1 x W gaxe menbie. M3 stux
pa3pe3oB OepyT MOYBEHHBIE 00Pa3Lbl CO BCEX F'€HETUYECKUX TOPU30HTOB, a TAKKe
W3 MAaTEPUHCKOU MOPOBI.

Bribop Mecrta ayig 3aKigaJKd OCHOBHBIX pa3pe30B JIOJDKEH MPOU3BOAMTHCS
OCOOEHHO TILATENBHO.

[Tonmy s Mbl, WIM KOHTPOJIbHBIE Pa3pe3bl, BHIKANBIBAIOT HA MEHBIIYIO
riyouHy, yeM ocHOBHbIC. C MX TOMOIIBIO MPOBEPSIIOT OJWHAKOBA JIM IMOYBA B
MeCTaxX PacIoI0KEeHHUSI KOHTPOJIBHBIX U OCHOBHBIX Pa3pe30B.

KOHTpoNbHBIX pa3pe3oB NeNal0T 3HAYUTEIHHO OOJbINE, YeM OCHOBHBIX. M3
HUX MHOT/A Takxke O0epyT o0pasipl. [IouBy B KOHTPOJIBHBIX pa3pe3ax OMUCHIBAIOT
0oJiee KpaTKo, 4YeM B OCHOBHBIX.



[lpukonku cayKaT IS YCTAaHOBJICHHS TPAHUI] MEXIy TMOYBEHHBIMU
Pa3HOBHUIHOCTSIMU U JUJISl BBIIENIEHUSI KOHTYPOB 3TUX pazHOBUAHOCTEN. [Iprkonku
nenatoT Ha riyouny ot 30 go 50—70 cu. [louBy B mpuKONKax HE OIMUCHIBAIOT,
3aMKCHIBAIOT JIUIIb €€ HAa3BaHUE.

PacnoJiockeHne ¥ TNpoBeJdeHHE TMOYBEHHBIX pa3pe3oB. PaGoty 1o
UCCJIEIOBAHUIO TIOYB B TMOJEBBIX YCJIOBHSIX HAUYMHAIOT C BbIOOpa MecTa st
MOYBEHHOM SIMBI. DTO OYEHb BAXXKHO, TaK KaK OT MPaBWJIBHOCTU BBIOOpa MecTa
3aBUCUT U TMPABWIBHOCTh 3aKJIIOYEHHUS O MOYBE Ienoro yvactka. [Ipexne yem
BBIOpaTh MeCTO Il pa3pe3a, HeoOXOAMMO CcHAeNaTh OJHY WU HECKOJIbKO
MIPUKOTIOK.

[louBeHHBIE pa3pe3bl HE CIEAyeT pacrmojaratb BOJW3U JIOPOT, PAIOM C
000YMHAMH KaHAB, B HETUMUYHBIX JIJIS TAHHOUW TUTOIIAJN MUKPOITOHWIKEHUSAX U T.
.

[Ipu BBIOOpE MecTa pyKOBOJICTBYIOTCS TJIaBHBIM 00pa3oM pelibepoM ydacTka,
3aTeM PAaCTUTEITBLHOCTBIO U XapaKTepPOM Yrojibs (MallHs, CEHOKOC, JieC, 00JI0TO U T.
n.). HaGmoneHnsaMu v OMBITOM YCTAHOBJIEHO, YTO CBOMCTBA M Kay€CTBO IOYBBI
OUYEHb TECHO CBSI3aHbBI C PEIbEPOM.

[ToaToMy TIOUBEHHBIC pa3pe3bl, KakK TMPaBWIO, JIOJDKHBI PABHOMEPHO
pacrmoyiaraTbCsl Ha BCEX OJJIEMEHTaX peiibeda: Ha BojaOpas3fenax, B Hayaie, B
CepelIMHE U B KOHIIE KaKOTO-T100 CKIIOHA, HAa paBHUHE, B JOJMHE peKu U T. 1. [1pu
ATOM H3YYCHHEM OyIyT OXBA4YCHBI CaMble Pa3IMYHBIC MMOYBCHHBIC THIIBI, BUIBI U
Pa3HOBUHOCTH Ha UCCIIETYEMOMN TEPPUTOPHHU.

BrosniHe TOHATHO, 4TO OT penbeda B 3HAYUTEIBHOM CTENEHUW 3aBUCUT U
TyCTOTa PAcHoOJIOKEHUSI OCHOBHBIX MTOYBEHHBIX U KOHTPOJIbHBIX Pa3pe30B, a TAKKE
MPUKOIOK, YeM crokHee penbed, yeM

CUJIbHEE MepeceueHa MECTHOCTh, TEM TIECTPEe U CII0KHEE MOYBEHHbBIN MOKPOB
U, CIIeJIOBATEIIbHO, TE€M OOJIbIlIe pPa3pe30B HYXKHO IMPOBOJUTH HA €IUHUILY
wiomaa. HanpoTus, B yCIOBUSIX paBHUHHOTO pelibeda, rie MOYBEHHBINH MOKPOB
OTIIMYAETCSl OJTHOOOpA3HeM, PAaCCTOSIHUE MEXKIY OTIEIbHBIMH pPa3pe3aMd MOXKET
OBITh 3HAYMTENBHO OOJIBIIIE, a OOIINee YUCIO Pa3pe30B Ha EAWHHUILY IUIONIAIU
ropas3fo MEHbIIE.

Tak, Ha HEOONBIIOM HCCIAEAYEMOM YYacTKe, MPEACTABISIONIEM CcO00M
TJIAJKYI0 PaBHUHY, JOCTAaTOYHO 3aJ0KUTh OJWH pa3pe3, KOTOphId U Oyner
XapakTepu30BaTh MOYBY ATOr0 ydacTka. EciM ke paBHUHHBIA y4acTOK BEJIUK
(oOmmpHOE BOJIOpa3/ieNIbHOE TUIATO WM pedyHas Teppaca), TO Ha HeM HeoOXOauMO
cenaTh HeCKOJIbKO OCHOBHBIX pa3pe30oB U MPUKOIOK. To ke camoe moTpedyercs u
JUISL XapaKTepUCTUKU TOYB Ha JUIMHHBIX CKJIOHAX BOJIOPa3NeNioB, XOTs Obl U
OJIMHAKOBOW KPYTH3HBI, OCOOEHHO B T€X CIydasiX, KOT/ia 3TH CKJIOHBI PacCEUCHbI
MIPOMOMHAMU, OBparaMu u 0ajakamu.

C ToukM 3peHus TPYAHOCTH WA CJIONKHOCTH TIPOBEICHUS TTOYBCHHBIX
UCCIIEIOBAaHUM YCIIOBHO TEPpUTOpPUU Jensitcss Ha naTh kateropuid (H. IL
Kaprnuuckuii, H. K. bansi6o, B. A. ®panneccon, A. U. JIsxos).



| kateropusi. CtemHbple pailoHBl ¢ PABHUHHBIM WJIH TTOJIOTOBOJIHUCTHIM C1ab0
pacwiIeHEHHbIM penbe()OM U OJJHOOOPA3HBIM MOYBEHHBIM MOKPOBOM. [louBeHHBIE
KOMILJIEKCHI 3aHUMatoT He 6osee 10% oT miioimaam ucciae0BaHusl.

Il kareropusi: 1) cremHble padoOHBI ¢ pacwICHEHHBIM pelbedhoM U
OJIHOOOpa3HbIM TMOYBEHHBIM IOKPOBOM; Ha SCHO OOOCOOJEHHBIX 3JEMEHTaX
penbeda  MOYBEHHbIE  KOMIUIEKCHI ~ 3aHMMalOT He Oomnee  10%;  2)
TeppuTopuu | KaTeropuu ¢ MOYBEHHBIMHU KOMIUIEKCaMH, 3aHuMaromumu 10—20%.

Il kareropusi: 1) crenHble, MyCTHIHHO-CTEIHBIE M JIECOCTENHBIE PAWOHBI C
CHJIHO  PAaCWICHEHHBIM penbedoM, ¢ pa3HOOOpa3HbIMU TOPOAAMH |
HEOJHOPOJHBIM  TOYBEHHBIM IOKPOBOM; 2)  Tepputopuu | kateropuu ¢
[IOYBEHHBIMA KOMILIEKCAMHU, 3aHAMAIOIIUMH 20—40%:; 3)
tepputopud |l kKaTeropun ¢ TOYBEHHBIMU KOMILJIEKCAMH, 3aHUMaromuMu 10—
20%; 4) necHble palOHBI, 3HAYUTEILHO OCBOCHHBIE MOJ| 3eMJICJECIUE, C SCHO
BBHIDAKEHHBIM pAaCWICHEHHBbIM penbedoM u HamuuueM He Oonee 20%
3a00JIOYEHHBIX TUTOIIAICH.

IV xareropus: 1) ynecHble pailOHBI, MaJO OCBOCHHBIE TOJ| 3eMIIe/eNue, C
HannuaneM 20—45% 3a00JI04eHHBIX IUIOIIAIEH;

2) necHble palioHBl C OOJBIIOW KOMIUIEKCHOCTBIO TOYB; 3) CTEMHbIE U
MyCTHIHHO-CTEMHbIC PaliOHBI C MOYBEHHBIMU KOMILUIEKCAMH, 3aHUMarommMu 40—
60%; 4) moiiMbl, TUTABHU, IETBTHI PEK C HECTIOKHBIM MTOKPOBOM, C HAJTUYMEM MEHEe
20% 3anmeceHHBIX M 3aKyCTApEHHBIX IUIOIIAJEH; 5) TOpHbIE M MpPEArOpHbIE
c1a003aeceHHbIe pallOHBI.

V kateropusi: 1) necHble paiioHbl ¢ HamuuueM Oosiee 40% ruIOIIAEH,
3aHATBHIX OOJIOTAMM, WJIM C OYEHb OOJBIION KOMIUIEKCHOCTBIO MOYB; 2) TOPHBIE U
MPEATrOPHBIE 3aJIECEHHBIE PAOHBL;

3) moliMBbl, TJIaBHU, JAEIBTHI PEK CO CIO0XXHBIM, HEOJHOPOJHBIM MOYBEHHBIM
MOKPOBOM (3acojieHHe, 3a00J0YEeHHOCTh W JAp.) win ¢ HaimmuueM Ooiee 20%
3aJIECEHHBIX IJIOMaeH; 4) TYHAPOBBIE paliOHBI.

['ycToTa pacmoniokeHusl MOYBEHHBIX Pa3pe30B 3aBUCHUT TakKe OT maciirada
Tonorpa)u4ecKoil OCHOBBI, HA KOTOPOW COCTaBIJISIETCSl TMOYBEHHash KapTa. UYem
KpymHee Macmtad, TeM JieTajJbHee IIOYBEHHas KapTta © TeM OOoJIblIe,
CJIEIOBATEILHO, JOJDKHO OBITh CHIENaHO MOYBEHHBIX Pa3pe30B Ha OMpENETICHHOM
TUIOMIAAN U, HA00OPOT, YEM MeJIbue MacIiTad, TeM MEHBIIE Pa3pe30B MPUXOTUTCS
nienaTh Ha UCCIIEAyEeMOU TEPPUTOPHH.

KonuyecTBO TMOYBEHHBIX pPa3pe30B, 3aKIaJbIBAEMbIX Ha HCCIEIyEeMOU
TEPPUTOPUM, OIpEALIsIeTCS MaclITaboM TIMOYBEHHOM CHEMKHU HU. KaTeropuewn
MECTHOCTH MO TPYAHOCTH MPOU3BOCTBA MOYBEHHBIX UCCIICTOBAHUM.

Jns  ycTaHOBJIEHUS TYCTOTHl PACHOJIOKEHUsI TOYBEHHBIX pa3pe3oB B
3aBUCHUMOCTH OT KAaTerOpMM MECTHOCTM M  MacmTaba ChbEMKH MOXKHO
OpPUEHTHUPOBOYHO MOJIH30BATHCS TAHHBIMU, TIPUBEACHHBIMU B Ta01. 80.



TaGawnuna 8O

Fycrora pacnoNo>XeHHsi MOYBEHHBIX pa3pe3os
(no . Il Kapnuuckomy, . K. GaanGo, B. A. PpanneccoHy,
A. K. Jiaxosy)

MMCAO NOKTAPO#,. Nl KOTOPLIX Saxalaniuacroed aocHOBRHan

Macinrad PABPEN. B JABDNCHMOCTH OF KRICIOPpUIT MeCTHOOTN
nousenion = -

CheEMKN \ 1 I | v v
1: 2000 1,6 1,5 1 1 0,5
1 5 000 5 R 3 .’: :l_.o
1: 10000 10 10 s o S5
1:25 000 40 30 205 20 .l )
1 : 50 000 75 GO 250 40 25

Kaxnpiii mnouBeHHbIM pa3pe3 (OCHOBHOM, KOHTPOJIbHBIM U TPHUKOIKA)
IPUBS3BIBAIOT IJIA30MEPHO HA MECTHOCTH, O0O3HAYAIOT YCJIOBHBIM 3HAaKOM Ha
IOYBEHHOMN KapTe, HyMEPYIOT MOPSAKOBBIM HOMEPOM U (PUKCHUPYIOT B IOJIEBOM
KypHae.

[Tocrne BpIOOpa MecTa Al MOYBEHHOTO pa3pe3a Ha TMOBEPXHOCTH MOYBBI
JIOTIaTOM HaMEYaroT MPSMOYTOJbHUK. SIMBI TOJDKHBI OBITH TAKUMHU, YTOOBI MOKHO
ObLJIO CBOOOAHO OIyCKAaThCcsl B HUX M paboTaTh. OOBIYHBIE pa3Mepbl OCHOBHBIX
paspezoB craenyromue: anuHa 150—200 cm, mupuna 80 cm, TryomHa  150—
200 cm. OnHy HM3 CTEHOK SIMBI, OOpAIIeHHYIO K COJHITYy (Y4TOOBI Jyd4Ille BUICThH
OKpPACKy MOYBBI), IETAI0T OTBECHOM, a MPOTUBOMOJIOKHYIO — CTYIIEHbKaMH 4epes
30—50 cm, yT0OBI OBLIIO YAOOHO CITYCKAThCS M TIOJTHUMAThHCS.

[Ipy BBIKamBIBaHWM TIOYBEHHYIO MacCy PEKOMEHIYETCs BBIOpachlBaTh Ha
JUTMHHBIC CTOPOHBI SIMBI, MPUYEM JICPHOBBI WM TMAaXOTHBIH CIIOH— Ha OJHY
CTOPOHY, a BCIO HHXKEJIeXAIlylo 3eMilt0 — Ha japyryto. Korga ke sima rortosa,
JUIEBYIO €€ CTEHKY OCBEKalT JIONAaTOM, YCTAHABIMBAIOT  OT/ACJIbHBIC
TF€HETUYECKUE TOPU3OHTHI ITOUBBI, U3MEPSIIOT UX U OMUCHIBAIOT.

[Tocne onucanus MOYBEHHOTO pa3pes3a U B3ATUS 00pa3LoB sIMy HEOOXOIUMO
3aceimarh. [Ipw 3aceimaHum pa3pe3oB cleAyeT CHadaida cOpachiBaTh 3EMITIO,
BBIOPOIIIEHHYIO W3 TIyOWHBI, a CBEPXY BHOBH IMPHKPHITH BEPXHHUM CJIOEM,
JeKAITUM C TIPOTHBOIIOIOKHONW CTOPOHBI SIMBI. JlemaeTcst 3To AJis TOTo, YTOOBI HE
BHOCHUTH MECTPOTHI M HE MOPTUTH TMOJISA, TaK KaK HWKHHUE CJIOU IMOYBBI OOBIYHO
MaJIOTIOOPOIHBI U TPEOYIOT ISl CBOETO OKYJIBTYPUBAHUS JJIUTEIBHOTO CPOKA.

OnucaHue NOYBEHHBIX pa3pe3oB. Mopgonozuueckue npusHaKu NOY8EHHO2O
npoguns. 1lpu onrcanny NOYB BO BpeMs MOJIEBOTO UCCIIEJOBAHUS
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Puc. 25 Bua nouncunoro pPaapeaa.



PYKOBOJICTBYIOTCSI ~ CIICAYIONIMMHU  BAXHEHIIMMH  MOP(OIOTHIECKUMU
MpU3HAaKaMU TTOYBEHHOIO MPOQUIISL.

Crpoenrie TouBbI (T. €. pacujeHEHUE MOYBEHHOM TOJIIM HA T€HETHYECKHE
TOPU30HTHI).

MOIIHOCT, TOYBEHHBIX TOPU3OHTOB M TMIIyOMHA HMX 3ajeranus. ToJiuHa
MMOYBEHHBIX TOPU30HTOB U3MEPSETCA B CAHTUMETPAX IO OTBECY, CBEPXY AOHU3Y,
HanpuMep: MNaxoTHeIM 0—23 cm, MoA30aUCThIN 23—27, WITIOBHANBHBIN 27—
100 cm u T. .

Oxpacka NOYBEHHBIX TOPU30HTOB. OKpacka NOYBBI MPEACTABISIET COOOM
OJIMH W3 BaKHEUIIMX BHEITHUX MPU3HAKOB, KOTOPHIMU OOBIYHO PYKOBOJICTBYIOTCS
MpU CYXJIEHUM O BHYTPEHHHMX CBOMCTBaxX MOYBBI, @ TAKXKE MHPU PacUICHECHUU
MOYBEHHOMW TOJIIIM HA PsiJl FEHETUYECKUX TOPU3OHTOB. [Ipu onrcanuu nmo4yBsl HAJIO0
JaBaTh BO3MOYKHO IMPOCTOE OINPEIECICHHE OCHOBHOI'O ILIBETA, HAIIPUMEP: YEPHBIN,
TEMHO-CEpbIH, CEphIi, CBETIIO-CEPBIH, Oenechiit u T. 1. ClenyeT UMeTh B BUJY, UTO
BJIQXKHAS MMOYBA MMEET HECKOJIbKO 00Jiee TEMHYIO OKpackKy, yeM cyxas. [loatomy
Ipu CYyXJICHHUH 00 OKpacke MOuYBbl HEOOXOJMMO MPUHUMATh BO BHUMAaHHUE U
CTEIIEHb €€ BJIAXXHOCTH, U OKOHYATEIbHBIN BBIBOJI O IIBETE MIOYBBI HAJIO J1aBaTh MpHU
BO3JIYIIIHO-CYXOM COCTOSIHUU B3SITHIX B I10JI€ IOYBEHHBIX 00Pa3IIOB.

ConepkaHre B IOYBE INEPErHOs (ONPEAEISIOT MO MHTEHCUBHOCTH OKPACKHU
BEPXHEr0 TOPU30HTA).

CrnoxeHre NOYBbl M OTHAEIBHBIX €€ FOPU30HTOB (T. €. BHEUIHEE BBIPAKECHHE
MOPO3HOCTH U TJIOTHOCTH MOYB).

Bxnrouenuss 1 HoBooOpazoBaHusi. M3 BKIIOYEHMH B MOYBAaxX 4Yalle BCErO
BCTPEYAIOTCS TPAHUTHBIE WM HM3BECTKOBBIE BAIyHbI, M3 HOBOOOPA30BAHUA —
COEJIMHEHHUS YTJIEKUCIION M3BECTH, JKeJie3a, MapraHiia, TuIca, a TaKxke CKOIUICHHUE
JIETKO PACTBOPUMBIX COJIEH.

[louBeHHast CTPYKTypa 1O OTAEIbHBIM Topu3oHTaM. OrnpeneneHue
MOYBEHHOM CTPYKTYPHI B TI0JI€ MPOU3BOJUTCS OOBIYHO HA IJ1a3 P BHIOpAChIBAHUHT
3emiii U3 siMbl. [Ipy omnucaHuu clieyeT yKa3blBaThb CTENEHb BBIPAXKEHHOCTHU
MOYBEHHOW CTPYKTYpPBbI, HAIIPUMEP: OTYETIUBO OpPEXOBaTas, OTYETIMBO 3EPHUCTAS,
HESACHO BBIPAKECHHAS, HAaMEYarolascs IUIACTUHYATas CTPYKTypa, XOpOIIO
BBIpQKEHHAs cTOJI04YaTas u T. II.

MexaHuyeckuil cocTaB NMo4Bbl. Pacno3HaBaHME MEXaHWUYECKOIO COCTaBa
MOYBLI B TIOJIE JejlaeTcsl OOBIYHO Ha TIJ1a3 M Ha OIlynb. Tak, cyxas TIJMHa
pa3aBIMBAETCS MAJTBLEM U BbEIAETCA B MOPBI KOXKU MaJIbIEB, & BIaXKHAs — JIETKO
pa3MHHaeTcsl U INpuHUMAeT o0yt ¢opmy. IIpu packaTbiBaHUM KOMKA MEXAY
JAJ0HSIMU PYK TJIMHA JaeT TOHKUE MHYpbl. [Ipu pasMuHaHnum ee majibliaMu MecoK
HE olymaercs. TsKeabl CYrJIMHOK pacKaThIBa€TCS B IIHYP, KOTOPBIM MpuU
cru0aHud B KOJBIO oOpa3zyeT TpewmuHbl. CpeaHuid W JEerKUid CYTJIMHKHA BO
BJI&YKHOM COCTOSIHUM PACKaThIBAIOTCS B IIHYP; IPHU PACTUPAHUU MEKIY JaJOHIMU
necok sicHo omymaercsi. Cymech B CBHIPOM COCTOSHUM JIMOO BOBCE HE
packaTbIBaeTCs B IIHYpP, JTUOO ATOT MIHYP Pa3pbIBACTCs YK€ MPHU PAaCKaThIBAaHUU;
MEeCYaHbIX YaCTUYEK 37€Ch MHOTO M OHHM OIIYTUMO IApamnarT KOXY MaJIbLIEB.



[lecuanple TMOYBBI OTIAMYAIOTCA OOJBIION PBHIXJIOCTBIO U HE CIHOCOOHBI
pacKaTbIBaThCS B IIHYD.

Bnaxxnocts nmouBsl. [Ipy onucannu nouBbl HEOOXOJIMMO YYUTHIBATh CTEIIEHb
BJIQXKHOCTH M XapaKTep YBJIAKHEHHS NMOuBbl. EciM siMa JOXOAMT 10 MOYBEHHO-
I'PYHTOBBIX BOJ, OTMEYAIOT YPOBEHb MOCJIEIHUX.

['myOuHa 1 xapakTep paclpocTpaHEeHUs KOPHEBOM CUCTEMbI pACTEHUH.

XapakTtep Mo4BO0OPa3yIOIIEH, UM MATEPUHCKOM, TOPO/IBI.

TakoBBI T€ TJIaBHENIINE PU3HAKU, KOTOPHIE TOJKHBI HAUTU OTPaXEHUE IIPU
OTMCaHUU TOYB B TOJE.

CrnenyeT OTMETHTb, YTO Ha 3a00JOUYEHHBIX YYacTKax, IJI€ M3-3a OJIM3KOTO
3aJieraHdsl TMOYBEHHO-TPYHTOBBIX BOJI BBIKAIllbIBAHUE SIMBbI JIOMATOW KpaiiHe
3aTPYJHEHO, YaCTO MPUXOAUTCS MOJIb30BATHCS MOYBEHHBIM HIIM TOPHSHBIM OypOM.

[Ipu onmmcanny MOYB OOJIOTHOTO TUIIA 0COO0E BHUMAHHE CIIEAYyeT 0OpamaTh
Ha CIEAYIOINE NPU3HAKU: MOIIHOCTh >KMBOTO PACTUTEIHLHOTO IMOKPOBA U €ro
OOTaHMYECKHUI COCTaB, XapaKTEPU3YIOIUN MPUHAAICKHOCTh JAHHOTO OOJIOTHOTO
MaccuBa K TOMY WJIM HHOMY MOATHUITY 00J0T; OOLIYI0 MOIIHOCTh BCEr0 TOP(PSHOTO
CJIOS; CTENEHb pAa3OKEHUs WM MUHepanu3auuu TopgsHOM Maccel (ciaadbo
Pa3IOKUBLIMICS, NOIYpa3lOXKUBUIMICS M CHIBHO PAa3IOXKUBIIMNACA TOPD);
MEXaHUYECKUH COCTaB TPyHTa U CTENEHb €ro PAacKUCIICHUS, WU OIJIECHUS;
ryOuHy  3ajJeraHus TOYBEHHO-TPYHTOBBIX  BOJ;  XapakTep  YBJIaKHEHUS
(rpyHTOBOE, aTMOC(EpHOE, CMEIIIAHHOE).

Dakmopvl nousoobpazosanus. ONKMcaHue MOYB HEOOXOAMMO COMPOBOXKIATH
3aMeTKaMH OTHOCHTENBHO XapaKTepa PaCTHUTEIbHOCTU U KYJIbTYPHOTO COCTOSTHUS
yroJuii (mamrHs, BBITOH, 3aJI€Kb, CEHOKOC Jiec, 06010TO U ap.). IIpu 3TOM BecrMa
BaxHO OTMETHTH CTENEHb W XapaKTep OCBOCHHOCTH, WM OKYJIbTYPEHHOCTH,
OTMKCHIBAEMOTO yTOAbS (HalpuUMep, HOBOOCBOCHHAs TMAIHs, CTaporaxoTHas,
U3BECTKOBAHHAsA, TUIICOBaHHAsI, OCYIICHHAs, OpollaeMasi, MJIaHTa)KUPOBAaHHAS U T.
1.).

Ecnu paspe3 caenaH Ha mainHe, ClelyeT OTMETUTh COCTOSIHUE TIOCEBOB U
OLIEHUTh HX KayecTBO. OueHb YacTO IO BHEIIHEMY BHJY PACTEHUH MOKHO
0€301M1O0YHO CYyIUTh O KaYECTBE MOYBBI U €€ TUIOJJOPOIHH.

Jly4qimiuM BbIpa)K€HHEM KadecTBa Pa3HOPOJHBIX IOYB SIBJISIOTCS PACTEHUS,
pactymue Ha 3TUX MouBax. Ha momansx KyJabTYpHBIX 3Ty pOJb JIy4llle BCETO
UCTIONHSIOT KYyJbTYpPHBIE PACTEHHs, OCOOCHHO, KOTJa M3Yy4alollil TOYBYy YKe
3HaKOM C MECTHOCTBIO. Ha mimomassx, He TOKPBITHIX KYJIbTYPHBIMUA PACTCHHUSMHU,
MoKa3aTeseM KauecTBa MOYBHI SIBISIETCA JUKOpacTymas giopa.

Oco0eHHO 00JbIIOE 3HAYEHHE UMEET U3YUYEHHE PACTUTEIBHOCTH HA JIyrax u
nactOumax. [Ipu 3ToM Ha pa3nuyrie Ka4ecTB MOYB yKa3bIBACT HE TOIBKO Pa3IUIHe
B OOTaHUYECKOM COCTaBe (PIOPHI, HO U CTENEHb PA3BUTHS PACTCHUIA.

OueHb Ba)XXHO BHUMATEJIBHO MCCIEAOBAaTh IMOYBOOOpa3yloOIIUE MOPOAbl U
re0J0rM4ecKoe CTPOCHHE MECTHOCTH, THPOJIOTMUECKHUE YCIIOBUS U pebed.

OO6crosiTenbHOe U3Yy4YCHHE €CTECTBEHHOMCTOPHUYECKHIX yCIIOBHIA
NO0YBOOOpa30BaHMs JaeT BO3MOXKHOCTh IOJIHEE U TIy0)ke MO3HAaThb TI'€HE3UC U
cBO€OOpa3ue MCCIeAyeMbIX MOYB U MPABUIBHO YCTAHOBHUTH T€ arpOTEXHUYECKHE



MEPOTIPUATHS, C TIOMOIILI0O KOTOPHIX BO3MOXKHO NallbHEUINEE YIyUIIEHUE THX
MOYB IPU UX UCIOJIb30BAaHUU B CEIICKOM XO35UCTBE. be3 THIaTeNbHOro N3y4eHus
(bakTopoB MOYBOOOPA30BAHMS HEMBICITUMO MCCIIEJOBAHUE TIOYB B MPUPO/IE.

Xumuueckue ceoticmea noussl. [Ipy moaeBOM HCCIIEOBAaHUU MTOYB BO3MOKHO
BBITIOJIHEHUE JIUIIb HEKOTOPBIX U MPUTOM CAMBIX HECIOXHBIX XUMUYECKUX MPO0;
noJipoOHOE M BCECTOPOHHEE HM3YUYEHHE XHMHUYECKOTO0 COCTaBa IOYB SIBISIETCS
3aJlaueit mocieayoiei rsabopaTopHoit 00padOTKH COOPAHHOIO B MOJIE MaTepuara.

B mone 00bHO ompenensioT Haiudue KapOOHATOB B TIOYBE (PEaKIIHIO
MOYBEHHOTO pacTBopa pH), comepkaHWe CEPHOKUCIBIX, XJIOPUCTBIX COJEH W
3aKHCHBIX COCTMHCHHM JKeTe3a.

Hammamne xap6onatoB (CaCOsz, MgCOj3) ompenensitor ¢ momoripio 5—10-
MPOLICHTHOM COJITHOM KHCJIOTHI. JlJIsi 3TOr0 KamnelbHUIIEH HAHOCAT HA CTEHKY
MMOYBEHHOTO pa3pe3a pacTBOP COJSTHOW KHCJIOTHI W OMNPEACNSIOT TIIyOuHY, C
KOTOpOM HauMHAETCsl BCKUIIAHKE, & TaK)K€ MHTEHCUBHOCThH BCKHUMaHUs. B mousax,
OoraTeix KapOoHaTamMH, BCKUIIAHUE OOHApPYKUBAETCS pE3KO; TMPH MajoMm
collepkKaHUM KapOOHATOB B TIOYBE BCKHUIIAHHUE TMPOSIBISIETCS cllabo, a TpH
OTCYTCTBUU KapOOHATOB — BOBCE HE MPOSBIIACTCS.

Takum o0OpazoM, MO XapakTepy BCKUIAHUS MOXKHO CYAWTh HE TOJBKO O
HaJIM4YUK KapOOHATOB B TIOYBE, HO, B U3BECTHOM CTENEHU, U O KOJIMYECTBE HX.

Omnpenensate pH ygoOHee Bcero ¢ MOMOIIBIO YHUBEPCATBLHOTO MHIUKATOPA,
KOTOPBIM IMO3BOJISIET MOJYy4YaTh JaHHBIE B MHTEPBAIE OT 4 10 8 ¢ TOYHOCTBIO JI0
0,25—0,5.

Jlnst ompeneNieHusT Haaudus B TIOYBE XJIOPUCTBIX M CEPHOKUCIBIX COJICH
MIPUTOTOBJISIIOT C TOMOIIBIO JTUCTHUTMPOBAHHONW BOABI HEOOJBIIOE KOJIMYECTBO
BBITSDKKA, K OTACABHBIM TIpo0aM KOTOPOM B TMPOOMpPKax MPHUOABISIIOT
BaCl, n AgNO;. TlosBienne Oenoro ocagka WIM MYTH B TIPOOUpKE C
BaCl, ykaxkeT Ha MPUCYTCTBHE CEPHOKHUCIBIX cosiell, a B mpobupke ¢ AGNO; —
XJIOPUCTBIX COJIEU B IOYBE.

Conepxanne HopmanbHOU conbl (Na;CO3) B mouBe oOHapyKUBaeTcs IMpHU
MOSIBJICHUU BUIITHEBO-KPACHOM OKpACKU TMOCJIe MPUOABICHUS] K BOJIHON BBITSDKKE
HECKOJIbKHX Karellb CIMPTOBOTO pacTBopa GeHodranenHa.

[IpucyTcTBrE B IOUBE 3aKUCH Keje3a ONPEACINISIOT M0 MOCHHEHUIO TIOUBBI OT
KaIlIi CBEXEro pacTBopa KpacHoi kposiHo# cosn [KsFe(CN)g].

Bce pe3ynbTaThl UCCIenOBaHWN XMMHUYECKHX CBOMCTB IOYBBI, TaK )K€ KaK U
pe3ynbTaThl MOPGOJIOTHYECKOTO W3YYCHHS, MOAPOOHO 3alHMCHIBAIOT B IOJICBOU
KypHaJ.

B pesynbpTaTe BHUMATEILHOTO U3YYCHUS TIOYBHI B TI0JIC YCTAHABIMBAIOT THIT U
Pa3HOBHJIHOCTh HCCIICIYEMOUN TIOUBBI, COCTaBIIIIOT €€ arpolpON3BOJCTBEHHYIO
XapaKTEPUCTHUKY W HAMEYAIOT MEPONPHUATHS, HEOOXOMUMBIC IS TTOTHSATHS
IJIOJIOPOANST JTAaHHOW TOYBBI TPH MCIOJb30BAaHUM B CEIHCKOXO35HCTBEHHOM
MIPOU3BOJICTBE.

B3siTHe mMoYBeHHBIX 00pPa310B U MOHOJHUTOB. [locie omucaHus OCHOBHOTO
paspeza MPUCTYMAlOT K B3ATHIO TOYBEHHBIX 0OpasmoB s J1abopaTOpPHBIX
VCCIIEIOBAaHUM.



OOpa3mpr  OepyT W3 KaxAOro TEeHEeTUYECKOro ropu3oHTa. Hokom wumm
CTaMECKOW BBIPE3ar0T MPSMOYTOJIBHBIA KyCOK C JJIMHOM pedpa mpuMepHo 8 cvm U3
TUTIUYHON YacTh TOpu30HTA. EcCiaM MOIIHOCTH MOYBEHHOTO CJOs OoJbIiasi, TO
Ooepyr 2 oOpasna: W3 BepXHEH W HW)KHEW YacTH TOPHU30HTAa OTAEIbHO. Bec
0o0pa3IloB 3aBUCUT OT IIeJIeH mMoclienyrome adopaTopHol 00paboTKu (darie
Bcero 0,5—1 xe).

Kaxxapiii oOpaselr cHa0XarT COOTBETCTBYIOIIEH ITHUKETKOHM, 3aBEPTHIBAIOT B
o0epTouHyI0 OyMary ¥ 3aBS3bIBAIOT IMaratoM. Ha ATHKeTKe 3amuCchIBalOT HOMED
paspesa, TeHeTUIECKUN TOPU30HT, TIIYOHHY, C KOTOPO# B3siTa Mpoda, a TakKe Jary
B3STHUS MPOOBI; TIOJT BCEMU dTUMH JaHHBIMA CTOUT TIOJIUCH HccienoBateis. be3
ATUKETKH B3SATHIM 0Opaser] He MMEeT HUKAaKoro 3HadeHus. KommdecTBO mpol B
paspese 3aBUCUT OT YMCJla TOYBEHHBIX CIIOCB (B OCHOBHOM pa3pe3e UX OObIYHO 4—
5).

JIJiss arpOHOMHYECKON XapaKTepUCTUKU TOYB Y KaXI0TO paspe3a OepyT erne
CMelIaHHble 00pa3ibl U3 mnaxoTHoro ciod. CMemaHHbIM oOpasel; OOBIYHO
COCTaBJISIETCSI U3 S5 TMOYBEHHbIX NpoO (kaxmas BecoMm 0,5—1 xe), B3ITHIX C
HeOompmoi momanu (100—400 k6. m) BOKpyr pa3pe3a U B CaMOM OCHOBHOM
paspese. DTu 00pasiibl MEPEeMEINBAIOT Ha

! T . v i aucte OymMaru W u3 cMmecu Oepyt
”" M’"‘“‘”« CpGI[HIOIOy nmpody  BecoM OK(I))J}IIO
: . . 0,5ke. OnuH  cMemaHHBIA  0Opasen

e J / JOJDKEH XapaKTepU30BaTh
‘ OTIPEACTICHHYIO IUIOMAAb Pa3MepoM JI0
10 ea.

CMmeniaHHbIMU oOpa3uamu
e “.  TOJB3YIOTCS TJaBHBIM 00pa3oM mpHu
Pre. 26, Momoawr. UCCIICIOBAHUM TOYB B  JICPHOBO-

MOJ30JIACTOM M CEBEPHOM  4acTu
JIECOCTEIHOM 30HBI JUIsl MACCOBBIX JTAOOPATOPHBIX aHAIM30B, HEOOXOIUMBIX TMPHU
COCTaBJICHMH KapTOTrpamMM KHCJIOTHOCTH MOYB U 00ecredeHHOCTH 1mo4B (Gochopom
Y KaJIMEM.

[ToMuMO TOYBEHHBIX WMHAUBUAYAJIbHBIX W CMENIAHHBIX 0O0pasIoB, MpHU
MOJICBOM  HCCIICIOBAHWM HHOT/AA OepyT eIle TMOYBEHHbIE MOHOJUTBHI C
HECHAPYIICHHON CTPYKTYpOW, CIIOXKEHUEM H CTPOCHUEM. XOpOIIO B3ATHIN
MMOYBEHHBI MOHOJIUT JIA€T BO3MOKHOCTH JIOTOJHUTh U MMPOBEPUTH BCE CACTAHHBIC
B 1oJie Mop(dooruyeckrue HaOMI0ICHNS U 3alIUCU OTHOCHUTENIBHO 1IBETA MOYBBI, €€
CTPYKTYPBbI, CTPOEHUSI, BBIACICHHUS TOPU30HTOB U T. 1.

MOHONUTBI, B3SITBIE C TUITUYHBIX MECT UCCIEAOBAHHOM MIIOIIA/INA, TTO3BOISIOT
HArJAIHO COMOCTABUTh BCE OTJIIMUMTEIBHBIC MPU3HAKUA BBIJICICHHBIX MOYBEHHBIX
pasHoBHAHOCTEW. HakoHen, MOYBEHHBIE MOHOJUTBI MOTYT CIYKUTh LI€HHBIM
My3e€HHBIM W HArJSIHBIM YYEOHBIM MATE€pUaJOM IS CEJIbCKOXO3SIMCTBEHHBIX
BY30B, TEXHUKYMOB U ONIBITHBIX CTaHIIUH.

MOHOUTBI TOMEWIAIOT B CIIEHUAJIBHBIE IEPEBAHHBIE SUIUKU ONPEAECIECHHBIX
pa3sMepoB. i B3SITUS MOHOJMTA M3 OCHOBHOTO paspe3a My HECKOJbKO



pacmmpsroT u yriayomstor. [Ipu BeieMKe MOYBEHHOTO MOHOJIUTA Ha BEPTUKAIBHOU
CTEHKE SIMBI BBIPE3aIOT MPSMOYTOJBHYIO KOJIOHKY IO pa3Mepam sIIuKa; Ha 3Ty
KOJIOHKY 3aTeéM HaJCBAlOT paMKy sIIMKa, K KOTOpOH Tocie 0Ope3Ku
BBICTYIIAIONINX YacTel MOYBHI MPUBUHYMBACTCS KpbImiKa. [locie 3Toro KOJOHKY
MOJIKAMBIBAIOT C OOKOB W TOCTENEHHO OTBajuBaioT. C MOHOJMTA CYMIIAIOT
U30BITOK TIOYBBI HO’KOM BPOBEHB C KpasMu paMKH W MPUBUHYMBAIOT KPHIIKY. Ha
KPBIIIKE SIIAKA TUITYT HOMEP pa3pe3a, MEeCTo, OTKY/Ia B3AT MOHOJIUT, U Ha3BaHUE
MTOYBBHI.

[Ipu wmccnenoBaHuM OOJIOTHBIX IMOYB 00pa3ikl Topa HeoOxomumo OpaTh
TaK)K€ M3 Pa3HBIX TOPU3OHTOB, TaK KaK B OOJBITMHCTBE CIydaeB TOpQsHas Macca
HEOJHOPOJIHA B CBOEH TOJIIIE HE TOJBKO IO CTEMEHU pas3IokeHUs: Topda, HO U 10
XAMHUYECKUM CBOMCTBaM.

OO6pa31st Topda 6epyT 0OBIYHO M3 BEPXHETO, CPEAHETO U HIHKHETO TOP(DSIHBIX
cinoeB. Hapsay c¢ oOpasunamu Topda HeoOXoaumo OpaTh W oOpasibsl U3
MUHEPAIBHOTO CJIOS TIOYBBI, 3AJIETAIOIIET0 HEMOCPEICTBEHHO 01 ToJIIEeH Topda.
Takum o0pa3zoMm OyAeT MOIY4YEHO SICHOE MPEACTABICHHE O TMOJHOM TMpoduie
ucciaenyeMoil Top(hSHOW TIOYBBI, €€ TEHE3UCE, OCHOBHBIX €€ CBOWCTBAX U
arpOHOMHYECKON [IEHHOCTH.

[TouBenHbIe 0Opa3Ibl HA TOPDSIHBIX TOYBAX JIyUIlle BCETO OpaTh MPHU MOMOIIU
TopdsiHOoro Oypa.



IpakTnyeckoe 3ansitueNe 13
Tema: MeToanka arpoOXMMHYECKOTO 00CIIeIOBAHUS JIECHBIX TUTOMHUKOB

Heﬂb . O3BHAKOMUTHC C aJITOPUTMOM MCpOHpI/ISITI/Iﬁ CBs3aHHBIX C O6CJICIIOB8,HI/ICM
JICCHBIX IIMTOMHHNKOB

Huoaxmuueckoe ocnawenue: paboyas TeTpajb, pyuka, KapaHJall

3aoanue. - oNMNACATH IponcecC 1o 3aKIaJAbIBaHHUIO ITOYBCHHBIX Pa3pC30B B JICCHOM
IIMTOMHUKC,
- OTBCTUTDb Ha KOHTPOJIbHLIC BOIIPOCHI

KpaTkue TeopeTHyeckue CBeIeHUsI

[TIOYBEHHOE N AI'POXUMHUYECKOE OBCIEJOBAHUE JIECHBIX
[IMTOMHHUKOB

1. IToBeiieHue 3(hPEeKTUBHOCTHU JECOBOCCTAHOBUTEIBHBIX MEPOIPUATHIA OCHOBHAs
3aja4ya JiecoBoicTBA. JlecoBoccTaHOBIEHHE 00€CIEYMBAET BOCCTAHOBIICHHE
JECHBIX HACaXJECHUU, COXpaHEHUE OMOJIOTMYECKOTO pa3HooOpasus JIECOB U MX
ITOJIE3HBIX (GyHKUUH. Bocnpoussoacteo BBIPYOJICHHBIX, MOruoIIMX,
MOBPEXIEHHBIX JIECOB OCYIIECTBIISIETCS MYyTEM: €CTECTBEHHOIO; UCKYCCTBEHHOTO;
KOMOMHHMPOBAaHHOI'O  BOCCTAHOBJIEHUS. VICKYCCTBEHHOE JIECOBOCCTAHOBJIEHUE
IpPEANnosaraeT BbIpAIIMBAHUE MMOCAJOYHOTO MaTepHaa B JIECHBIX NMUTOMHUKAX U
pemaer 3aJayd  CO3JaHUs MNPOAYKTHUBHBIX M YCTOWYMBBIX HACaXICHMIA,
CHOCOOCTBYET YIJYUYIIEHUIO KAaueCTBEHHOTO COCTaBa IOCAJ0OYHOTO MaTrepHaa.
[TosyueHne BBICOKOKAUYECTBEHHOI'O MTOCAI0YHOTO MaTepuaa CEsSHLEB U CaKECHIIEB
OCHOBHBIX JIECOOOPA3yIOIIMX TMOPOJ B JOCTaTOYHOM [UISl JIECOKYJIBTYPHOTO
IIPOU3BOJICTBA KOJIMYECTBE SABJISIETCS OJJHOM U3 33]1a4 JIECHOTO XO35MCTBA.

2. JlecHoi ITUTOMHHUK CaMOCTOATCIIBHOC MMPCAIIPHUATHC nIIn €ro
CIICHIUAJIM3UPOBAHHAA YaCTb, IIPCAHA3HAYCHHAA [OJI1 BbIpalllUBAHHUA JICCHOI'O
IMoCaJ04YHOI0 Marcpualia.

HECHOI}'IV [MMTOMHUK JIEKOPATHMBHBIM TIMTOMHUK TIIOJIOBO-
ATrOAHBIN IIMTOMHUK

3. IlpoBoauMble Ha JIECHBIX NHUTOMHHUKAaX TIOYBEHHOE M arpOXUMHYECKOE
oOcieoBaHusl HEOOXOIUMBI JII M3Yy4Y€HHUsS JIECOPACTUTENIbHBIX CBOWCTB IIOYB,
onpenenieHus] O0ECHEeUEeHHOCTH WX MUTATeIbHBIMM BEIeCTBAaMU M BbIOOpa
JIECOXO35MCTBEHHBIX MEpONPUATHUH, HaIpaBJICHHBIX Ha MTOJTyYEHHE
BBICOKOKAQYECTBEHHOT'0 TIOCaJJ0YHOI0 MaTepuaa B JIECHBIX MUTOMHHUKAX.



4. B xoze mouBEHHOro oOcienoBaHus (OpPMHUPYETCs MOYBEHHAs KapTa, KOTopas
COCTAaBJISIETCSI HA OCHOBE 3aKJaJKM M OIKCAHUS TIOYBEHHBIX Pa3pe30B,
MO3BOJIAIOIIMX YCTAHOBUTH T'PAHUIIBI MEXKIY PA3JIMYHBIMHU [MOYBAMH, & TAKXKE HX
MEXaHUYEeCKUH COCTaB M Mo4yBooOpasyromue mnopoisl. [louBeHHBI paspes -
BEPTHUKAJbHAsg CTEHKA IIOYBEHHOW $IMbI, MO KOTOPOW ONMUCHIBAECTCS I10YBA,
UCCJIENYIOTCS TOYBEHHbIE TOPU3OHTHI M OepyTcst mpoObl s aHanu3oB. OHU
OBIBAIOT TPEX TUIOB: OCHOBHBIE pa3pe3bl; MOIypa3pe3bl; U MPUKOIKH.

5. OcHoOBHBIE pa3pesbl 3aKJIabIBAIOT Ha MIyOouHy oT 1,5 10 5 M. OHU cityxaT JJist
CHEIUATBHOTO JETATHHOTO U3yYeHUsS MOP(OJIIOrHUYECKUX CBOMCTB MOYB M B3ATHS
oOpa3lioB g (QU3MYECKUX U XUMHUYECKHMX  aHaimu3oB. [lomypaspessl
3aKJIabIBAlOTCS Ha TIyOuHy OT 75 mo 125 cm. OHu chykar uisi U3ydeHUs
MOIIIHOCTH TYMYCOBBIX TOPHU30HTOB, TTTyOMHBI BCKUIIAHUSL OT COJISTHOM KUCJIOTHI U
3aJIETaHUs] COJIEM, CTEMEHU BBIIIEIOYEHHOCTH, OMOA30JIEHHOCTH, COJIOHIIEBATOCTH
W JpYruX NPHU3HAKOB, a TAKXKE JUIsl ONPENENeHHsS IUIOIAAN PAcHpOCTPAHEHUS
MI0YB, OXapaKTEPU30BaHHBIX MOJHBIMU pa3pe3amu. [Ipukonku rioyOnHol Menee 75
CM, CIIy>KaT MPEXAE BCEro I ONpPENeSIeHUs T'PaHUI] MOYBEHHBIX I'PYHIHUPOBOK,
BBISIBJICHHBIX OCHOBHBIMU pa3pe3amu U noiaysaMamu. OObIMHO OHM 3aKJIa/bIBAIOTCS
B MECTax NPEAINOI0XKUTEIBbHOM CMEHBI OAHOM MOYBBI Apyrod. COOTHONIIECHHE
MEXIy OCHOBHBIMU pa3pe3aMu, MOIypa3pe3aMH U IMPUKOIKAMU PEKOMEHYETCs
cinenyromiee 1:4:5 nis o0bekToB 1omanpio 6onee 10 ra, u 1:2:10 menee 10 ra.
ITPUKOITIKA OCHOBHOM PA3PE3 ITOJIYPA3PE3

6. IlouBeHHBII pa3pe3 3akjiaablBacTCs B HaumOOJee XapaKTEepHOM MECTe
obOcnemyeMoit Tepputopun. Paspes3 3ampeniaercs 3akiaabBaThbCsi BOJIU3U JTOPOT,
pAAOM C KaHaBaMHM, Ha HETUNUYHBIX JUJI JAHHOW TEPPUTOPUU DIIEMEHTAX
Mukpopenbeda (MOHMWKEHUS, KOUKW). TexHuka Komku paszpesa. s paszpesa
HAMEYarT NPSIMOYTrOJbHUK JJIMHOM CM W mmMpuHOM cM. KopoTkas cTtopoHa
pas3pesa CIYXKHUT JIMLEBOW CTOPOHOM, IO KOTOPOU MPOU3BOAST OMUCAHUE IOYBHI,
OHa oOpallleHa K COJHILY. DTy CTEHKY pa3pesa, a TakkKe JBe ero OOKOBbIE CTOPOHBI
JIENAaT COBEPIIEHHO OTBECHBIMH. C YETBEPTOW CTOPOHBI JAENAIOT CTYIECHH IS
crycka B paspe3. [lamee npoucxomuT omnMcaHue pas3pe3oB II0 OCHOBHBIM
MpU3HaKaM, HanOoJiee BaXKHBIX W3 HUX SIBJISIETCS MEXaHWYeCKuil cocrtaB. Jlamee
JAETCs NI0JIEBOE HAUMEHOBAHNUE ITOYBBI.

MOKPBIM CITOCOB OIIPEJEJIEHUSI MEXAHHYECKOI'O COCTABA
ITO4YB B ITIOJIE 9

7. TlouBeHHast KapTa y4yacTka JJig OpPraHM3alMU JIECHOTO MUTOMHHKA C LIEJIbIO
BBbIpAILIMBaHUS MIOCAIOYHOTO MaTepuaia

8. Ilepen HavamoM arpoXMMHYECKOTO OOCJIEIOBAaHMS MPOU3BOJIUTCA pa3OMBKa
oOcinenyemoi 1 miomaau Ha 3JIEMEHTapHbBIE YYacTKU M OINpPEAesseTcss 4acToTa
orbopa cMmemanHbIXx 00pa3noB. Ha moarorosneHHyo kapTorpaduyecKkyro OCHOBY
HAHOCSAT MOJIA MUTOMHUKA (2JIEMEHTApHBIE YUYACTKH) U MPOCTABISAIOT UX HoMepa. C



KOKJOTO JJIEMEHTApPHOTO YYacTKa OTOMPAOT OJWH CMEIIaHHBIA TMTOYBEHHBIN
oOpaszel, KOTOpbIM cOCTOUT H3 20 WMHIUBUIYAIbHBIX, B3STHIX MO JUArOHAISM
yuactka win B maxmatHoM nopsake. 110 JTMAT'OHAJISAAIM YYUYACTKA B
[TAXMATHOM TIOPAJIKE Ot6op wuHAMBUIyaTbHBIX 0Opa3IOB MPOBOJSAT
TPOCTHEBBIM OypOM HJIM JIOMATOW HAa BCIO TJIyOMHY NaXOTHOTO TOPU3OHTA.
TPOCTBEBOI BVYP [TouBy MHIMBHAYaTbHBIX MPOO cOOMpAIOT B BEAPO, 3aTEM
pacchInaroT Ha KIEEHKY WM Ope3eHT, THIATEIbHO MEePEMENIMBAIOT U T MOYBbI
MOMEIIAIOT B KOPOOKY WJIM MEIIOYEK BMECTE C A3THKETKOW. OTOOp MOYBEHHBIX
o0pa3loB MPOBOAWTCS B OCCHHUW WM BECEHHUW TMEPUOABI 10 BHECCHHUS
yA0OpEHUIA.

OTBOP CMEIIAHHOI'O IIOYBEHHOI'O OBPA3IIA IIOYBEHHbBIM
BYPOM ITPU ATPOXUMMNYECKOM OBCJIEIOBAHHNUA 12

9. [locTaBieHHBIC B JIAOOPATOPHIO 0OPA3Ibl HEOOXOIUMO OBICTPO TOJATOTOBUTH K
aHanu3zy. VX JOBOJAT 10 BO3AYLIHO-CYXOTO COCTOSIHUS B CYIIMJIBHOM HIKady MpH
temriepatype C 1 pa3MaibIBalOT Ha CTYIKe Wi JlaboparopHoil MenbHule. [locie
pa3MoJjia TMOYBYy MPOCEHUBAIOT YEPE3 CUTO JUaMeTpoM 1 M. CYIIUJIbHBIN
[IKA® ®APD®OPOBAA CTYIIKA HABOP CHUT JId TIOYBbI
[TOAT'OTOBJIEHHBIE OBPA3LIbI

10. OOpasupl TOYBHI AHATM3UPYIOT METOJAAMHU PEKOMEHIOBAHHBIMH  JJIs
KOHKPETHOTO Tuna MoyB. OJHAKO BO BCEX Ciy4YasX OINPEIECISIOT: CTENEHb
KHUCJIOTHOCTH IOYB; KOJIMYECTBO I'yMyca; U MOJABMKHBIX GopM ochopa u kamus.

11. KucinoTHOCTh MOYBBI OMpPEAENAETCS KOJIMYECTBOM B HEH MOHOB BOAOPOJA U
amomuHua. Eciim uX MHOro, moysa KHCIas, €CJIM Majo IIeJO4Has. OTOT
1oKa3aTenb 0003HAYal0T yCIOBHO ph, a €ro creneHb COOTBETCTBYIOIIEH LUDPOH.
[IpuHsATO OTCYET KHUCIOTHOCTH BecTM OT ph 7. Takag mnouBa Ha3bIBaeTCS
HelTpasibHOM. Eciu ph Bblie 7, TO OHa IIeNOYHAasA, €ClAM HIXKE - Kuchasd. 15
[MTPUBOP JJIA OITPEAEJIEHMA PH (PH-METP)

12.T'ymyc - OCHOBHOE OpPraHMYeCKOE BELIECTBO TIOYBBI, COepKallee
NUTATEIbHbIE BEIIECTBA, HEOOXOAMMbIE pACTEHHSIM. ['yMycC SIBISE€TCS Ba)KHBIM
KPUTEPUEM IIPpU OLEHKE €€ IIoAopoAHOCTH. OlpeneneHue OCYHIECTBISAETCS 10
merony U.B. Tropuna. MeTton OCHOBaH Ha OKMCIEHUM OPraHUYECKOrO BEIIECTBA
pPacTBOPOM JABYXPOMOBOKHUCJIOIO KaJldg B CEPHOM KHUCIOTE M IOCIEAYIOLEM
ONPENEIICHNH  TPEXBAJEHTHOIO  XpOMA,  JKBHBAJIEHTHOTO  COJEPIKAHUIO

OPTraHUYECKOTO BEIIICCTBA, Ha _ (oroanekTpokonopumMerpe.
CIIEKTPO®OTOMETP ®OTOSJIEKTPUYECKN KDK-3-01

13. Onpenenenue noaBWXHBIX GopMm ¢ochopa U Kaiuus OCYIIECTBIACTCS IO
merony KupcanoBa. Metos ocHOBaH Ha u3BledeHUU Gocdopa U Kaaus U3 MOUYBbI
0.2 M pacTBOpPOM COJISTHOM KUCIOTHI IPU COOTHOIIEHUH MOYBHI K pacTBopy 1:5 s
MUHEpalbHBIX TOoYyB u  1:50 g TOpPSHBIX € MOCHEIYIOUIUM



(hOTOKOJIOPUMETPUUECKUM oTpeaeICHIEM docdopa u
TUIAMEHHO(OTOMETPUUECKUM - KaJTHSL.

CIIEKTPO®OTOMETP CI)OTOBHEISTPI/I‘{ECKI/IP'I K®K-3-01 ®OTOMETP
[INIAMEHHBIM ABTOMATUYECKHNHA ®IIA 2-01

14.Tlo pe3ynbTaTaM aHaJM30B CMEIIAHHBIX OOpa3llOB IOYB COCTAaBISIOT
arpoXUMHUYECKHEe KapTorpaMMmbl. [[is 3TOoro Ha miaH ¢ 4YETKOM Hymeparuei
AJIEMEHTAPHBIX YYaCTKOB BBIMHMCHIBAIOT PE3YJIbTAaThl aHAIM30B  OOpa3loB,
OTOOpaHHBIX C ATHX Yy4acTKOB. [lo KaxaomMy arpoXMMHYECKOMY ITOKa3aTellto
COCTABJISIFOT OTJIEIBHYIO KapTorpammy. 18

15. Arpoxumuueckass KapTorpaMma CoJEpkKaHUsi TymMyca IO CMEIIaHHBIM
MOYBEHHBIM 00pa3laM ydyacTKa Il OpraHU3allMM JIECHOTO MUTOMHHKA C IIEJIbIO
BBIpAIIUBAHUS TIOCAIOYHOTO MaTepuaia

JakmoueHue. Ha OCHOBE TONMYYEHHBIX JaHHBIX COCTaBIAIOTCS  «Oyepk
NOYBEHHOTO ¥  arpoOXMMHUYECKOro OO0CIE€JOBaHMS M PEKOMEHAALMU IO
IPUMEHEHUIO XUMHUKATOB», K KOTOPBIM MPUJIArarOTCsA: IIOYBEHHAs KapTa;
KapTOrpaMMbl OOECIIEYEHHOCTU TOYB 3JIEMEHTAaMH IUTaHUS; TEXHOJIOTWYECKas
CXeMa BBIPAIMBAHUS JPEBECHBIX MOpOA. PexoMeHpanuu, COCTaBiIsieMbIE IIO
pe3ysibraTaM 00cie10BaHus, MO3BOJIIOT A3PPEKTUBHO UCIIOIB30BaTh YI00pEHUs U
CpEICTBA 3allMTHl PACTEHUM, IOBBIIIATH ILIOJOPOAME IOYB ITUTOMHMKA,
IPUMEHATb COBPEMEHHBIE arpOTEXHUYECKUE PUEMBI 00paOOTKH MOYBBI U CHU3UTH
3aTpaThl HAa BBIPAIIMBAEMBIN TOCAJOYHBIA MATEPHAIL.

Konmponwvuwie éonpocut

1. Jlyist yero mpowu3BOAAT 0OCIEAOBAHKE ITOYB B JICCHOM MMUTOMHUKE?
2. Cpemnaiite BBIBO/I.



IIpakTuueckoe 3anaTueNel4

Tema: KamepanbHast 06pab0oTka MaTepraioB MOYBEHHBIX UCCIIEIOBAHUI;
COCTaBJICHHE KapTOrpaMM, OObSICHUTEIIbHBIX 3aITUCOK, PEKOMEHAAIMM 110
MOBBIIIECHUIO TIJI0JIOPOJIUSI IOYB.

Heﬂbi O3HAKOMUTBHCA C IIPHUHIOHUIIAMH ITOCTPOCHUA IMOYBECHHOM KapThI. Hay‘II/ITI)C}I
OIIPCACIIATH ITIOYBCHHYIO PA3HOCTD (THH, IMOATHUII, BUO, PASBHOBUIAHOCTD HO‘IBI)I).

Juoaxmuueckoe ochawenue: mact dopmara A4, nuHEHKa, MPOCTOM U IIBETHBIC
KapaHJaIly, rereBas pydka, CIIpaBOYHBIA MaTepHal.

3aoanue: NCHONB3Ysl 00pa3el] COCTABUTh IOYBEHHYIO KAPTY.

IHopsimok padoThI:

Pabora BeinonHsiercs Ha iucte popmarta A4

1. Hag paMKOW NOYBEHHOW KapThl JAENAKOT KapTyll ¢ yKa3aHUEM HAMMEHOBaHUS
KapThl, XO3siicTBa, palioHa, 00JacTH, MaciuTada, roja BBIIOJIHEHHs paboT, ee
aBTOpa, TUIIA UCTIO0JIb30BAaHHOM OCHOBBI M €€ MacIITada.

2. C OTCTyIUIEHHEM OT KapTylia Ha | cM BBIYEPUMBAIOT PaMKy ITOYBEHHOU KapThbl
JMHAEHW TOMIMHOW | MM. B Hell HauepTUTh KOHTYPBI YETHIPEX JIECHBIX KBAPTAJIOB
B Macitade 1:10000 u3 pacuera momaau ogHoro keaprana 100 ra.

3. IlouBeHHYIO0 KapTy OpPUEHTHUPYIOT Ha JIMCTE TaK, YTOOBI BBEPXY HAXOIMJICA
ceBep, BHM3Y — ior. CTOpPOHBI CBETa YKa3blBalOT B IPABOM BEPXHEM YIIIy
OOIIIETIPUHSITHIM 3HAKOM.

4. PacnonoXuTh B KBapTajax MOYBEHHBIE pa3pe3bl U MOYBEHHbIE NMPUKONKU (4
paspesa Ha KBapTaj, COOTHOIIEHUE MEXKIYy OCHOBHBIMH pa3pe3aMH U MPUKOMKAMU
— 1:3). Pa3pe3sl pacnionaratorcsi o NPUHLKITY MApAIIIEIBHOTO X014,

5. OnpenenuTs TUNBI MIOYB, UX TPAHUIIBI, 3aHUMAEMbI€ IUIOLIAAM, 1aTh Ha3BAHME
IIOYBBI.

6. BBIMOTHUTE YepTek B LBETE B COOTBETCTBUM CO CTAHJIAPTHBIMHM YCJIOBHBIMH
0003HaYCHUSAMH.

7. YcnoBHble 0003HAYEHUS (JIET€H/Ia K TMOYBEHHOW KapTe) pacIioararoTcsl HUKE
MMOYBEHHOM KapThl.

Knaccudukanusa Hanbosee pacnpoCcTpaHEHHBIX NTOYB

1. TopdssHUCTO-TIOA30IMCTO-00JTOTHBIE.
cioii MmeHee 20 cm,

2. TopdpsHO-I030AUCTO-00JI0THBIE
cioit 0onee 20 cm.

S.bypsie necHbie

1. Bypble lecHbIe TUTUYHBIE

2. Bypsble siecHble ONO30I€HHBIE

3. Bypble necHbie TiieeBble



4. Bypble JIeCHbIE OMO/I30JICHHO-TJIEEBbIC

5. bypble JIECHbIE HEMOJIHOPA3BUTHIE

ITo A]_

1.Momnsle, >30 cMm

2.Cpennemonrnsie, 20-30 cm

3 . Manomoniusie, <20 cMm

BenoMocTth pacripesiesieHus IOYBEHHOTO MOKPOBa Mo paszHoctsMm B 12, 13, 14, 15
KBapTaiax TpaBHUKOBCKOI'O Y4aCTKOBOT'O JIECHUYECTBA

IHouBeHHasi kapTa

12, 13, 14, 15 xBaptasioB TpaBHUKOBCKOIO YyYaCTKOBOI'O JIECHUYECTBA
YebapkynbCKoro JecHu4IeCcTBa, YebapKyabckoro paiioHa YensiOnHCKOM 00macTH.
[ToneBoe oOcnmenoBanme W KaprorpadupoBaHWE MOYB TPOBEICHO B MaciiTade
1:10000 B wurone mouBoBenoM EropoBeiMm M.H. mo miany jnecoHacaxIeHUW B
macitabe 1:10000 necoyctporictBa 2012 r.
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YciaoBHBIE 0003HAYCHUSA

llllll'l - MIOYBEHHBIN pa3pes; MPUKOIIKa

.

- [Tom3omuctere - [Toa3ommcTo-00JI0THEIE

Coaep:xaHue O0T4YeTA: YKAXKUTE HOMEpP MPAKTUYECKONH paldOThl, TeMy, LEb,
000pyZI0BaHUE, BBHIOJHUTE 3a/IaHUsI METOJUYECKUX YKa3aHUU, CHOPMYITHPYHTE U
3aIUIIUTE BBIBO/I.

KoHTposbHBIE BONIPOCHI

1. U3 kakux kiaccudukanuii COCTOUT Ha3BaHHUE MOYBbHI?
2. HazoBUTE COOTHOLIEHNE MEXK/1y OCHOBHBIMHU Pa3pe3aMy U MPUKOIIKAMM.

IIpakTnyeckas padoraNelS
Tema: UreHue NOYBEHHBIX KapT M KapTOrpaMM, COCTaBJICHUE IOYBEHHBIX
pa3HOCTEH, CTeNeHb 00ECIEYEHHOCTH MOYB AJIEMEHTaMU MUTaHUS U KUCIOTHOCTH
Ha KapTorpammax.

He]lb: HpI/IO6p€CTI/I HABBIKM B YTCHHU ITIOYBCHHBIX KapT.

Juoakmuueckoe ocnawjenue: pabouas TeTpajb, pyuka, KapaHjaall, oopasell
MOYBEHHOM KapThl C YCIOBHBIMH 0003HAYCHHSIMHU.

3aoanue: Ha 0Opasiie MOYBEHHOUN KapThl 0003HAYUTh YCIOBHBIC 0003HAUCHUS U
COCTaBUTH CIIMCOK THIIOB ITOYB.

IMopsnok padoThlI.



Ha nmpakTudeckux 3aHATUSAX IpenojaBaTelb 3HAKOMUT yYallUXCsl C MPUHIUIIAMU
MOCTPOEHUS TOUBEHHON KapThl, 0Opalas uX BHUMaHUE Ha YCIOBHbIE 0003HAYEHUS
(WK Tak Ha3bIBAEMYIO JIET€H/1y IOUBEHHOW KAPTHI).

1. [Ipu uTeHnn MOYBEHHBIX KAPT (M KAPTOrpaMM) OTMEUAIOT UX MACIITal U roj
COCTaBJICHHUS.

2. JleTaJIbHO U3YYAlOT JIETEHAY K KapTe, YETKO YSCHSS, KAaKUEe TUIIbI, TOATHUIIBI U
JIPYTUe TAKCOHOMHUYECKHUE €TUHUIIBI I0YB BbIICNIEHBI HA KapTe, KAKUMHU CIIOCOOamMu
OHHU M300paxKeHbl (OKpacKa, ITPUXOBKA, UHICKCHI).

3. B nporiecce u3yueHus o kapTe pacpoCcTpaHeHHs TOYB HA U3ydaeMOu
TEPPUTOPHUH YCTAHABIUBAIOT MPUYPOUCHHOCTh PA3IMYHbBIX MOYB K TEM WM UHBIM
YTOAbSIM, a TAKXKE K OTAEIbHBIM TeOMOP(HOIOTUIECKUM dJIEMEHTaM TEPPUTOPHUH
(Bozmopaszenbl, MOMMBI, CKIIOHBI Pa3HOW KPYTHU3HBI, OaJIKH, MPUO3EPHBIC TIOHUKEHUS U
Jp.).

4. Tlpy HanM4YUK FOPU3OHTAJIEH MO 33a/IaHUIO MPENIOAABATEINS BBIYEPUUBAIOT CXEMY
pacnpeziesieHus OYB 10 dJIeMEeHTaM reoMop(OIOrHuecKoro npouis.

5. Ha ocHOBaHMM pe3yibTaTOB YTEHUS KapThl COCTABISIOT CIIMCOK MOYB (110 YTOIbSIM)
C YKa3aHUEM BCEX TAKCOHOMMUYECKHUX €UHUI] B IpeieiaxX KakJI0To TUIa U
NPUYPOYCHHOCTH UX K Pa3IMYHBIM dJIEMEHTaM pelbeda mo cxeme

Tun
IToaTun
Pon
Bun
Pa3zHoBHAHOCTH
Pa3zpsn

YcnoBus 3ajeranus 1o pensedy

Konmponwvnwie éonpocul

1./I1s1 yero HeOOXOUMBI MIOYBEHHBIE KapThl? OOOCHYWTE OTBET.



Jluteparypa 1/l BbINOJHEHUS] MPAKTHYECKHUX padoT

1.1 OcHOBHBIE HCTOYHHKH:

1. Anapun b.®. IlouBoBenenue:-4-¢ u3a., cTp.- M.: U31aTEIbCKUN LIEHTP
«Axanemus», 2019.-256 c.

1.2 OcHOBHBIE 3JICKTPOHHBbIE HCTOYHUKH

1. Antapun b.®. IlouBoBenenue:-4-e u3a., cTp.- M.: U31aTEIbCKUN LICHTP
«Axanemus», 2019.-256 c. 37eKTpOHHBIN yUeOHUK.

1.3 JlonoJTHUTEIbHbI€ HCTOYHUKH:

1. BamnbkoB B.®. IlouBoBenenune — M.: M3narensctBo: M3narensctBo FOpaiiT,
2012 - 527 c.

2. Kupromun B.U. Arponomuueckoe mouBoBeneHue — M3amarensctBo: KonoC,
2010 - 687 c.

Kospuro B.II. [TouBoBenenue ¢ ocHoBamu reosiorun. — M.: U3narensctBo KoinoC,
2008 — 342 c.

3. OcuoBbl arponomun Cepust: HagansHoe npodeccrnonansHoe oOpa3zoBanue. M.:
M3narensctBo Axkagemus, 2009. -463c.

4 Tlepunonnueckre u3aaHus (OTCYCCTBEHHBIC KYPHAIIBI):

«ITouBOBEICHHUE U AaTPOXUMHUSD)

1.4 UnTepHeT-pecypchl:

l.ArpoHomMuueckuii mopTal. [DIEKTpOHHBIA pecypc]. — Pexum npocryna:
http://agronomiy.ru, cBo0oIHBIH. — 3arjiaBue ¢ SKpaHa.
2.Peunble MOWMEI - MX MMPOMCXOXKICHUE, pa3BuTre U ...http://window.edu.ru »

catalog

3. JIOYBEHHOE KAPTUPOBAHUE
http://mouBoBen.pd



http://agronomiy.ru/
Речные%20поймы%20-%20их%20происхождение,%20развитие%20и%20...http:/window.edu.ru ›%20catalog
Речные%20поймы%20-%20их%20происхождение,%20развитие%20и%20...http:/window.edu.ru ›%20catalog
ПОЧВЕННОЕ%20КАРТИРОВАНИЕhttp:/почвовед.рф
ПОЧВЕННОЕ%20КАРТИРОВАНИЕhttp:/почвовед.рф

[Tpunoxenue 1
NHcTpykuus 1o TeXHuke 0€30MacHOCTH TPU MPOBECHUHN TPAKTUYECKUX pabOT
1. O61mme Tpe6oBaHUA 0€30MIACHOCTH

1. JlanHast MHCTPYKLUS 00s13aTeNbHA JJI BHIMOTHEHUS] BCEMHU yYalllMMHUCS Ha
PaKTUYECKUX padOTax 1Mo arpOHOMHUH.
2. OnacHOCTh BOBHUKHOBEHUS TPaBM:

* IpU paboTe CO CIIMPTOBKAMH;

* IpU paboTe C TOPIOUUMU KUJIKOCTSIMU;

* IpU paboTe CO CTEKISTHHOM MOCYIOM;

* IpU paboTe ¢ pacTBOPAMU KUCTIOT U IIET0YEH.
3.B KaOuHeTe JOJDKHA OBITh anTeyka, YKOMIUIEKTOBaHHAs
HEOOXOMMBIMHA METUKAMEHTAMU U TIEPEBS30YHBIMHU CPEIICTBAMH JIJIsI OKa3aHUS
NEPBOM MOMOIIM MOCTPAAABIIHIM.

2. TpeGoBanusi 0€30I1ACHOCTH Iepe/] HAYAJIOM 3aHATHI
. He TporaTh npuroTtoBiieHHbIE K paboTe MaTepHallbl 1 000pPYI0BAHHKE.
. BHnmarenbHo BeICymaTh HHCTpyKTax 1o Th npu npoBeaeHnn padoThI.
. [Monyunts yuyeOHOE 3a1aHKEe y TPEToaBaTes.
. Onetpb pabouyro oJ1exk Ay MO YKa3aHUIO MPENoJaBaTes.
3. TpeGoBaHus 6€30aCHOCTH BO BpeMsl 3aHATHH
. BBIOJHATE BCe AENCTBUS TOJIBKO MO YKa3aHUIO MPEMOAABATENIA.
. BBIOJIHATH TONABKO pabOTy, ONPEAEIEHHYIO YUEOHBIM 3aIaHUEM.
. He nenatp pe3kux IBHIKEHUI, HE TPOraTh NOCTOPOHHUX MTPEAMETOB.
. CobnroaaTh NOPSAIOK U AUCLUILIAHY.
. [Tonmp3yiTECh NEKTPOILUIUTKON TOJIBKO C 3aKPBITOM HarpeBaTEIbHOW CIIUPATIBIO.
.Ilepen BBITONHEHHEM KaXJOro BHAAa pPaOOThl BBICAYIIAWTE WHCTPYKTAX
YUUTEIIS.
7. Ilpu HarpeBaHUU >KUJKOCTEH HE HANPABISINTE OTBEPCTHE MPOOUPKU Ha ceOs
VI COCENa.
8. [IpoOupku u mpeaMeTHble CTEKIA HYXKHO OpaTh JIETKO, HE CXKHUMas UX
najabIlaMu.
9. [ToponrkoBbie XUMHUKAIUU OpaTh TOJIBKO MJIACTMACCOBOM JIOKEUKOM.
10. KucnotHblie pacTBOPHI U MIENOYH HAIMBATH TOJIBKO B CTEKIISTHHYIO TTOCY/TY.
11. PacTBOpBI KUCIIOT BAUBATH B BOAY, HO HE HA000POT.
4. TpeOoBaHusi 0€30MIACHOCTH B ABAPUITHBIX CUTYaALMAX
1. ITpu ma0XoM caMOYyBCTBHH COOOIIUTH 00 3TOM MPENOJABATENIO .
2. Pa3outoe cTeksio youpaTh TOIBKO MIETKON W COBKOM.
3.1lpy  momyuyeHMH  TpPaBMbl  HEMEIJICHHO COOOIIUTh O  CIIyYHBIIEMCS
MPENo/IaBaTelto.
4. Pa3znuThie U pacChIIaHHbIE XUMHUKATHI HE YOUPATh CAaMOCTOSITENIBHO.
5. TpeboBanusi 6€30MACHOCTH N0 OKOHYAHUH 3AHSATHI

1. TlpuBenuTe B MOPsIOK CBOE pabouyee MecTo, MPOBEPHTE €ro 6€30MaCHOCTb.
2. CHUMUTE pabOUyIO OJCKITY.
3. He BriHOCHTE 13 KabuHETa HUUEro 0e3 yKa3zaHus IpernoaaBaTels.
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4. BpIMOWTE JUIO U PYKH C MBLJIOM.
5. O Bcex HepocTaTKax, OOHAPYKEHHBIX BO BpeMs pabOThl, COOOIINUTE
MPENo/IaBaTelto.
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