MHMHOBPHAYKH POCCHUHU

®enepallbHOE FOCYAAPCTBEHHOE OIOAKETHOE
00pa30BaTEIbHOE YUPEIKIECHUE BBICIIETO O0OpPa30BaHUS
«TynbCKkuM TOCYTapCTBEHHBIN YHUBEPCUTET»

NucTutyT ['opHOroO N€na U CTpOUTENILCTBA
Kadenpa ['eonnxenepuu u kagactpa

VYTBEepKIEHO Ha 3aceaHuu Kadeapsl
«['eonH)xeHEpUU U KagacTpa»
«09» nrons 2022r., nporokosa Ne4

3aBenytomui kadenpoit

/
H.A. bacosa

METOANYECKUE YKA3AHUSA
10 BBHINOJHEHHIO JIA00PATOPHBIX PadoT
0 JMCUHUILINHE (MOIYJII0)
«ITouBOBeIeHNE ¥ UHKEHEPHASI T€0JI0T U D)

OCHOBHOM npodeccnoHaANBLHONH 00pa3oBaTeIbHOM MPOrPaMMbl
BbICIIIET0 00pa30BaHusA — NPOrpaMMbl DaKajaBpuaTa

10 HAMpPaBJIECHUIO MOATOTOBKU
21.03.02 3emJy1eycTPOHCTBO U KaJaCTPbI

C HaNPaBJICHHOCTHIO (TIpodrieM)
Kapactp HeaABMAKMMOCTH

®opma(br) 00ydeHHs: OYHAs, 3a09HAs

Nnentudurkanmonnsit Homep obpaszoBatenbHON mporpammbl: 210302-02-22

Tyna 2022 ron



Pa3paboTunk(1) MeTOAMYECKHX YKAZAHUI

Koponas B.B., noi. kad. I'uK, k.T.H. KO/L(; M~

(DHUO, dondxcrhocmsy, yuenas cmenens, yueHoe 36anue) ( ,ﬁednucz;)



O b wN -

© 00N

11
12
13
14
15
16

17
18
19
20
21
22
23

COJIEP)KAHUE

BBEIEHHE. ...
Mopdonaornyeckre CBOMCTBA MUHEPATOB «....uueenutenteaneeenneenneeannennnns
KHaCCBl MEHEPATIOB. ..ottt ettt e e e e et e e e e e e
L0025 (0 1 (0] 010 D1 5 (P
TTOUBEHHBIN IPOMUIID. . .ot ettete e et e e e e ee e e ete e eee e eaeeeaneeannens
Omnucanne oOpa3IoB MOYB. OKpAacKa MOYB. BbIAeTeHUE (HpaKIuil 1O arpo-

HOMHUecKou cxeme u kinaccudukanuu H.A. Kaunnckoro....................

CTPYKTYPA TTOUBBL. .+« e et tettteeeeanttee e e ettt tee e eateee e e aee e e eaaeeeeenaneans
OmnpeneneHne MEXaHMUECKOTO COCTABA MOYB B MOJIEBBIX YCIOBUSX. .........
['paHyIOMETPUUECKUN COCTAB TTOUBBL. ...t uteteeeeeenteenteeaneenneeanneannen
Onpenenenue BIaXXHOCTU MOYB TMOJIEBBIM METOJIOM. OIpe/eSIeHNE BIaxk-

HOCTHU MOYB B JTAOOPATOPHBIX YCITOBHUSX .« +.veeeenteeenteenteeaneenneennneanenns
OmnpeneneHue CyXoro OCTaTKa M 3aCOJEHHOCTH TOUB. .....couueueereennnnn..

XUMHUYECKUM aHAIU3 TTOYB. Oy(epHast ClIOCOOHOCTh TOUB. ......cvvvevrennns..
KHCIOTHOCTD TTOUB. .. ..ttt ettt et et e
HIETOUHOCTD TIOUB. . .\ttt ettt ettt et et e et et et et e et e e eeeeeenans
AHAIIHS TYMYCA. .t tttteeeettee e e ettt e e e e e e ee e e eaeeeeeenaeeeeeannns
OnpeneneHNe TTOTHOCTH TIOUB. . ...t uetentte e aeeetteenneeteenneanneeanens

OmnpeneneHue MIOTHOCTH TBEPAOH (pa3bl MOYB (MUHEpATbHON YacTH

OmnpeneneHne BOAOIIPOHUIIAEMOCTH TTOUB. . ... uueenuteeneeeneeenneennneenaennns
Ornucanue U ONpeeICHHE MTOYB TOJMSIPHOTO TOSMCA. .« .vuneeenneenneeenneannnnn.
OrnucaHue U ONMPEIETCHUE TIOUB TYHIIPBL. ... .uueeneeeneneeaneeaneeaneenneennenn.
Onucanue u ONnpeeieHHE MOYB TACKHO-TIECHOM 30HDBI. .. ..veuveeneeennennn...
TTOUBEHHBIM KITEOU.. .ttt eeeteeeee e e eaaeeteeee e e e e eananenaeeeans
OT60p MPoO MOYB JJIsT TAOOPATOPHBIX AHATMBO0B. .. ..ueveennreennreeennnennns
TTOUBEHHBIE PABPEBBI .. .vveeeeeeeenttteeeeeeeeeeaaaeeeeeeeeeeannnn
V4YeOHO-METOINYECKOE OOCCIIEUCHIE . . e vvneee ettt e e e eeeeeee s

56
59
62
64
67
69
73

75
7
80
82
86
93
99
103



BBenenue

[louBa SBISIOTCS OJHUM W3 HanOOJiee BAaXKHBIX IJIAHETAPHBIX (PEHOMEHOB, CyIlie-
CTBOBaHHE KOTOPBIX O0YCIIOBJIEHO TECHBIM B3aMMOJEHCTBUEM OHOChEphl U JUTOChEpHI
IIpY y4aCTUU BOJHOM M BO3AYILIHOW cpel. be3 cyliecTBOBaHUA IOYB Ha IIOBEPXHOCTHU
3emin Obl1a Obl HEBO3MOXKHA PACTUTENIbHAS KU3Hb, A CJIEIOBATEIIbHO — KU3Hb KUBOT-
HBIX U YesloBeKa. MHOrue ThICSYH JIET TI0YBA SIBJISIETCSI OCHOBOM CEbCKOX03SMCTBEHHOTO
MIPOU3BOJICTBA, 00ECTIEUNBAIOILIETO YEJIOBEKA PACTUTEIBHON U )KMBOTHOM MUILEH, ChIpbeM
JUI TEKCTUIILHOW MPOMBIIUIEHHOCTH, MaTepUaiaMU JIJIsl U3TOTOBICHUS KWIIbsI, TOTUIMB-
HBIMH pecypcamu H T. [I.

[louBoBeneHue, HayKa O MOYBAX, SBISETCS OJHON M3 (YHIAMEHTAJIbHBIX €cTe-
CTBEHHBIX HaykK. B cdepy mHTEpecoB 3Toi HayKu BXOAST MpeACcTaBiIeHUs 00 0Opa3oBa-
HUU TIOYB, UX CTPOCHUHU, XUMHUYECKOM COCTaBe, (PU3MKO-XMMHUYECKUX CBOMCTBAX, I'€0-
rpauueckoM pacrnpoCTPaHEHUHU, >KUBOM HACEJIEHUHU, IJIOJOPOJUU U MYTAX paluo-
HAJILHOT'O UCTIOJIb30BAHMUS.

[TouBsl hopMUPYIOTCS MO/ BAUSHUEM KJIMMATHUYECKUX YCJIOBUM, T€0JOTHYECKON
CTPYKTYPbl MAaT€PUHCKON MOpOoAbl, (GJopbl U dayHbl JaHHON 001acTH, MOATOMY B pa3-
JUYHBIX PETHOHAX IJIAHEThl OHU CYIIECTBEHHO OTJIMYAIOTCS NIPYr OT napyra. B cBoro
ouepe/ib, COCTaB U CTPYKTypa MOYB OKa3bIBAET 3aMETHOE BO3JeHcTBHE Ha (uiopy U Pa-
YHY — JIOCTaTOYHO BCIIOMHHTH, KaK MEHSETCS COCTaB PACTUTEIILHOCTH IMPHU MOJKHUCI e-
HUU WUJIU 3aCOJIEHWU MOYB. B CBS3U C 3TUM, M3ydeHHUE MPUPOJHBIX IKOCHUCTEM HEBO3-
MO’KHO B OTPBIBE OT U3Y4EHHUsI OCOOCHHOCTEH MOUYBEHHOTO MMOKPOBA UCCIIEYEMOTO pe-
ruoHa. ba3zoBble 3HaHUS O MOYBaX SBJSAIOTCA BaKHOW COCTaBIAIOLIEH OMOJIOTHYECKOTO
o0Opa3zoBaHUsI.

COopHuK onucaHus 1a00OpaTOPHBIX pabOT HANMCAH MPUMEHUTEIBHO K MpOrpam-
Me kypca «IlouBoBeaenue» nis HanpapieHus 120300 «3eMiieycTpoicTBO U KagacTphI».

Lenp npenoaaBanus qucuUIIMHbL «IlouBOoBeeHNE) COCTOUT B TOM, YTOOBI CTY-
JICHTBI OBJIAJIEIN TEOPETUUECKUMHU M MPAKTUYECKHUMH 3HAHUSMU B OOJIACTH IOYB AJIA
Hay4yHOr0 OOOCHOBaHMsI JJIsi MPOBEJEHUS TOCYAapCTBEHHOI'O 3€MENIBHOTO KaJaacTpa;
IPaBUIILHOTO Pa3MEILEHUsI CEBOOOOPOTOB; PallMOHAIBHOIO MCIIOIb30BAaHUS 3€MEJIbHBIX
(OHIIOB B CEIBCKOXO3UCTBEHHOM IPOU3BOICTBE, JIECHOM XO3UCTBE U JUIS APYTHUX Iie-
JIeH; pelIeHnsl BOIIPOCOB OXPaHbl OKPYKAOLIEH Cpelbl U PaMOHAIBHOIO HUCIIOIb30Ba-
HUS IPUPOJHBIX PECYPCOB.

[Tocne 3aBepiieHMs] Kypca CTYAEHTHI JTOJKHBI TPUOOPECTH CIENYIOIIUE 3HAHMS,
YMEHUS U HaBBIKU:
3HaTh:

- IPOUCXO0XKIEHHUE, COCTAB U CBOMCTBA I0OYB;

- Mop(oornueckre Npru3HaKy MOYB;

- reorpauio 1MouB, XapaKTEPUCTUKY MOUYBEHHOTO MOKPOBA MPUPOIHBIX 30H;

- MEPONPHUATHS 110 NOBBIILIEHUIO INIOAOPOINS U OXPAHE MOYB.

- CTPOCHHE 36MJIH U TUTOC(EPHI;

- KJITaCCU(UKALIMIO MUHEPATIOB U TOPHBIX MOPO/;

- TEOJIOTHYECKYIO U PenbeooOpa3yIoulyto 1eATeIbHOCTh MOBEPXHOCTHBIX U MOJ-
3€MHBIX BOJI, BETPA, JIEIHUKOB U JIPYTUX PUPOJHBIX (PAKTOPOB;

- BJIMSIHUE J€ATEIBbHOCTH YEJIOBEKA HA T€0JOTMYECKUE TPOLIECCHI U pebed;



- (popMBI HETaTUBHOTO BO3JIEUCTBHSI MOJ3EMHBIX U IIOBEPXHOCTHBIX BOJI HA PEJlb-
e} 1 UCIOJIb30BAHKE 3EMEIIBHBIX PECYPCOB;

- BOJHBIE PECYPCHI 3€MIIH;

- KpyroOBOPOT BOJIBI HA 3EMHOM LIapeE;

- TUJPOJIOTHIO JIEAHUKOB, PEK, 03€p, NOA3EMHBIX BOJ.
Ymern:

- 1aBaTh XapaKTEPUCTUKY MUHEPAIAM U TOPHBIM NIOPOJAM;

- 1aBaTh XapaKTEPUCTUKY MOYBOOOPA3YIOLIUX TOPO/I;

- 1aBaTh NOJIHOE HAa3BAHME TOYB M0 I'PaHyJIOMETPUUECKOMY COCTABY;

- OIIUCBIBATh MOYBEHHBIE MOHOJUTHI 110 MOP(OJIOTUYECKUM MPU3HAKAM;

- 1aBaTh MOJIHOE Ha3BaHHE MOYBBI.

- IPOBOAUTH JUArHOCTUKY MOYB IO pe3yJIbTaTaM XUMUYECKUX AHAIU30B;

- COCTaBJISITh I€0JIOrMYecKue mpoduiu;

- onpesieNsATh 00BbEM CTOKA U PACXO0JI0B BOJIBI;
Baapern:

- paboThI C MaTepuagaMu MOYBEHHBIX 00CIIeI0BaHU B 36MJICYCTPOICTBE;

- paboThI C MOYBEHHBIMU KapTaMu;

- paboThI C T€OXPOHOJOTUYECKUMHU TaOJIUIIAMHU U T€OJOTHYECKUMU KapTaMu;

- paboThI C MaTepuaIaMu aHAIU30B BOJIBI IO PUIUYECKUM U XUMUYECKUM CBOM-
CTBaM.



JlabopaTopHas padora Ne 1
4 yaca
MOP®OJIOIT' MYECKUE CBOUCTBA MUHEPAJIOB

Lenv pabomoi
3aKpenuTh METOUKY OTPEICTICHUS MUHEPAJIOB.

3aoauu pabomuwi

1. U3yuuts Moponorndeckue CBONCTBA MUHEPAIOB, TTO3BOJISIIONTNE UX JTUArHO-
CTUPOBATh (TBEPIOCTh, IIBET U OKPACKY UYEPTHI, OJECK, CIIAWHOCThH, WU3JIOM, MPO3pad-
HOCTh TUIOTHOCTb).

2. HayuuThcs paboTaTh CO cXeMaMU TSI ONIPEACIICHUS] MHHEPAJIOB.

Obecneyusarowue cpedcmaa

Komnekmust «Munepansly, Illkama TBepmoctd Mooca, MOApydYHbIE MaTepUaIbl
JUTSL OTIPEJICTICHUSI TBEPJOCTH MUHEPAIOB, (appOpOBbIC IIACTUHBI, CKAJBIICIH, JYIIHI,
CTCKJISTHHBIC IUTACTUHKH, aJTbOOM C MJUTFOCTPAIMSIMHU, MUKPOCKOTI, KOJIJICKIIHS CPE30B.

3aoanue
3anmcarh B pabouyro TeTpaab MOPHOIOTHICCKUE IPU3HAKK BBIJAHHBIX MHHEpa-
JIOB M OTIPE/ICIIUTD UX Ha3BaHMS.

Texnonoeus pabomoi

1. O3nakomuThes ¢ Koyuiekiuen «Mopdooruueckre cBONCTBa MUHEPAIOBY» (C
MOMOIIBIO MpernoiaBaresisi) U GopMaMu HAXO0XKJACHUSI MUHEPAJIOB B IPUPO/IE.

2. Wcnonb3ys cXeMbl JJig ONpENeTCHUs MUHEPAJIOB, YCTAHOBUTh HA3BaHUS BBI-
JTaHHBIX
MUHEPAJIOB.

Teopemuueckue 0cHO8bL

Mumnepanwi. 1lpupoaHoe TEI0, UMEIONIECE MOCTOAHHBIM XUMHYECKHUM COCTAB H
orpejieieHHbIe (PU3NUYECKUE CBOMCTBA, HA3BIBAIOT MHUHEPAJIOM.

[Io mpoMCXOXIEHUIO pAa3IMyYarOT MEPBUYHBICE MHUHEPAJbl, BXOIAIINE B COCTAB
MarMaTH4eCcKuX MOPOJ, U BTOPUYHBIE MUHEpaJbl, 00pa30BaBIINECS B PE3YyJbTATE BHI-
BETPHUBAHUS NIEPBUYHBIX MUHEPAIOB U U3MEHEHHUS UX XUMUUYECKOT'O COCTaBa.

K nepBuuHbIM MUHEpasiaM MOYB OTHOCST T€ MUHEPAJbl, KOTOPbIE BXOJAWIH B CO-
CTaB MarMaTUYeCKHX TMOPOJ W MEPEeluId B APYTHe MOPOABI U MOYBHI 0€3 KaKuX-Irbo
M3MEHEHUI cocTaBa. TakuMm 00pa3oM, MEPBUYHBIE MHUHEPANbl MPECTABISIOT COOOM
OCTaTOK MAarMaTUYECKUX MOPOJI, MOABEPrIINXCS TOJIBKO MEXaHUYECKOMY Pa3pyLICHUIO,
HO COXPaHUBIIHUX CBOW XUMHUYECKHU cocTaB. [lepBuuHbIe MHHEpAIbl OOBIYHO TPHUME-
IaHbl K BTOPUYHBIM MHUHEpajaM, KOTOpPblE 00pa3yl0T OCHOBHYIO Maccy Mo4B. TONBKO
[IECYAHBIE MMOPOABI U MIOYBBI COCTOAT B OCHOBHOM W3 IEPBUYHOIO MUHEpajia — KBapua.
B coctaB moyBooOpa3yronmx nopoj U MoYB BXOJAT CIEAYIOLIME MepBUYHbIE MUHEpPA-
JIbI: KBapIl, MOJIEBbIE LIMATHI (OPTOKJIA3, MUKPOKIIMH), CIIOJbl, MArHETUT, TEMATUT U JIP.
[lepBuuHble MUHEpanbl O0Opa3ylOTCSs M3 MarMbl B HeApax 3eMJIM MPU OINpeeTIeHHON
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TeMIiepaType u gapieHuu. [Ipu BbIXoe Ha 3eMHYI0O TOBEPXHOCTh OHHU MO/ BO3ACHCTBU-

€M BOJbl, BO3/1yXa M KUBBIX OPraHU3MOB pa3pylIalOTCs U MPEBPAIIAIOTCA BO BTOPUY-

HbI€ MUHEPAJIbl, U3 KOTOPBIX (POPMHUPYIOTCA 0CATOYHbIE TOYBOOOPA3YIOLINE MOPOIBI.
du3znyecKkue CBOHCTBA MUHEPATIOB

TeepaocTh - 3TO CONPOTUBIEHUE TBEPAOIO TEJIa LApanarpleMy AEHCTBUIO IpY-
roro Teina, T. €., €CJIU UCIBITYEMbId MUHEpaN MArdye, 4Yem TOT MpPeIMET WM MUHEpal,
KOTOPBIM BBI [1apanaeTe Mo ero MOBEPXHOCTH, TO HA HEM OCTAETCs CIeA-LapanyHa.

Jlist onpeneneHus: TBEPAOCTH MUHEPAIOB OOBIYHO MCIOJIB3YETCs IIKalla TBEPAO-
cti Mooca. OHa npesicTaBieHa TaKUMHU CHEIUANbHO MOJA0OPaHHBIMH MUHEpaIaMU, U3
KOTOPBIX KaKJbIi MOCIEAYIOIINI CBOUM OCTPBHIM KOHLIOM LlapamnaeT BCe MpPEeblayIIHeE.
B mikany BXOAST ciienyroue MUHEpabl:

Teeppocte 1 " Teeppocte 6

Tansek Llapanaercs Horrem Op'ro Knas Llapanaercs HanWNbHUKOM

|
TeepaocTs 2 Teepaocrs 7

X Llapanaetca Hortem Kaapu 2 Noanaetce ob6paborke

Teeppocts 3 Teepaocts 8

Kanbumr UiapanaeTca woxom | TOMas ljapanaeT cTexno

Teepaocrs 4 Teepaocrs 9

Uapanaercs woxow | KOpPYHA

Uapanaer crexno

Teeppocre 5 Teepaocts 10

Anatur Pexer cTekno

LlapanaeTca Hoxom Anmas

[TopsinkOBBIE HOMEpP MHUHEpAJIa ATOM IIKaJbl MPUHAT 334 €r0 OTHOCUTEIBbHYIO
TBEPAOCTh. Tak, TBEPAOCTh KaJbLUTA PaBHA TPEM, KBapla — CeMH W T. 1. TBepaocTh
MHUHEpaJia ONpeAesieTcs CIeIyIouuM 00pa3oM.

B camom Hauane MHUHEPAIOM MPOBOJAT MO CTEKITY (CTEKIIO HEIb3S AEpKaTh B Py-
ke!). Ecniu Ha cTekie ocTaeTcs napanuHa, TO TBEPIOCTh MUHEpaia OOJbIIe 5, €CIIM MHU-
HEpaJl CKOJIB3UT IO CTEKJy, TO TBEPIOCTh €ro MeHslue 5. [locne atoro cienyer yrou-
HUTh TBEPAOCTH M0 Kasie Mooca. B nmepBoM citydae, U3 mkajibl OepyT STaTOHHBIA MU-



Hepas ¢ TBEPAOCThIO 6 (MOJEBOM MIMNAT), BEIOMPAIOT HAa ONpeeasieMOM MHUHEpaJe PO B-
HYI0 TIOBEPXHOCTb M YEPTAT MO HEMY ATAJIOHOM. Ecnu Ha MuHepase ocTaeTcs apaniu-
Ha, TO TBEPJOCTh HUCKOMOI0 MUHepaia MeHblue 6. Jlanee nmpoOyroT napanaTh MUHEpa-
JIOM C TBEPAOCTHIO 5 (amaTUT) U, €CJIM HE OCTAETCs LapanuHbl, TO TBEPJOCTh MUHEpaIa
Mexay Su 6, T. e. 5,5.

Bo BTOpOM ciyyae, HAUMHAIOT YTOUYHEHHUE TBEPJIOCTH MCKOMOI'O MHUHEpaja 3Ta-
JOHOM M3 mKaiel Mooca ¢ TBepocThio 4 ((PiIroopUT). ITUM MHUHEPATIOM YEPTST MO HC-
KOMOMY MHUHEpaly, Ha HEM MOXXET OCTaThCsl ClIe[-4epTa, KOTopasi CTUPAETCS MaJbLEM,
3TO OyJIeT 3HAYUTh, YTO Y HCKOMOT'O MUHEpaia TBepAoCTh Ooubliie 4, HO MEHbIIE 5, T. €.
4,5.

MpbI ¢ Bamu IO TBEPAOCTH BCE MUHEpabl OyJ1eM JeIuTh Ha 7 TpyI.

| — Ha MuHepanax 3TOH I'pyIIbl HOrOTh (TBEPAOCTb HOITH MO IKajie Mooca 2)
OCTaBJIICT L@paluHy — 3TO MHUHEpalbl C TBEPAOCThIO OT 1 10 2 mo mkane Mooca:
Tanbk, rpadut, runc. Ecnu MuHepan numer Ha Oymare, He Lapanasi €e, TO €ro TBEp-
JOCTh paBHa 1.

Il — na MuHepanax 3TOW Trpynmnbl (MUHEpaibl C TBEPAOCThIO Ooibie 2 10 3
BKJIFOUUTENIFHO) HOTOTh HE OCTAaBIISET IApalMHbI, HO KOHYUK CTaJIbHOTO HOXa JIETKO,
0€3 3aMETHOT'0 YCUJIUS, YEPTUT 10 HEMY: KAJIBIUT, MEIHBIN KOUYEaH (XaIbKOITUPHUT).

Il — na MuHepanax 3TOW TpyMNIbI JUIsl MOJIYYEHUS LapanruHbl KOHYUKOM HOXa
HY>KHO MPUMEHHUTH HeOombiIoe ycuine. K MuHepanaM 3Toil rpymnibl OTHOCATCS MHH e-
paJibl ¢ TBEPIOCTHIO Ooiiee 3 10 4 BKIIOYUTENBHO.

IV — na muHepanax »To#l rpynmbl (MUHEpAJBI C TBEPAOCThIO Oojnee 4 1m0 5
BKJIFOUMTENbHO) KOHUMK HOKa OCTaBJISIET L@PANMHBI TOJBKO IPU 3HAYUTEIBHOM YCH-
JIHH.

V — Ha MHHepasax 3TOH Ipynnsl (MUHEpaJbl ¢ TBEPAOCThIO Oosiee 5 10 6 BKIItO-
YUTEIbHO) KOHYMK HOXa OCTaBJSET LapalliHbl TOJIBKO MPHU KpailHeM ycuwiuu (TBep-
J0CTh MUHepana 5,5). MuHepainsl ¢ TBEpAOCThIO 6 U 0oJiee caMU OCTABIISAIOT LIAPAITMHBI
Ha HOXe.

V| — K 3TOM rpymnme OTHOCATCS MUHEPAIbl C TBEPAOCTHIO BhIIIEC 6 10 7 BKIIOYH-
TEJBHO.
VIl — K 3TO# rpymnie OTHOCSTCS MUHEPAJIbl C TBEPAOCTHIO BhIlle 7. MuHepaioB

ATOM TPYNITBI HEMHOTO: TpaHaThl, TOMAa3, OEPUILI, TypMauH, KOPYH]I.

IIpu onpeneneHnu TBEPAOCTH HEOOXOAUMO ITOMHHUTH, YTO TBEPIOCTh HEKOTOPHIX
MHHEPAJIOB B 3aBHCHMOCTH OT KPHUCTALIOrpad)MuecKoro HaIpaBICHUS MOXET OBITh
paznuuHoi. Hanmpumep, y AucTeHa TBEpAOCTh Ha TNIOCKOCTHU CIIAMHOCTH BIOJIb JJIMHHOW
OCH KpHUCTaJlJIa COCTaBJIsET 4, a MONepeK Ha TOM e MIOCKOCTH — 6; y KaJIbIIUTa TBEP-
JOCTh Ha TPaHsIX pOMOO3IPOB IO CIIAHHOCTH 3, a Ha TPaHIX IMPU3MBI OKOJIO 4.

OueHb TBEpP/BIE MUHEPAIBl BCTPEUAIOTCS TOJIBKO B TPYIINE ¢ HEMETAUIUYECKUM
OJ1ecKOM.

Baeck y MuHepasnoB CymiecTByeT Oaroapsi OTpakKE€HUIO JIydel cBeTa OT ero Io-
BepxHOCTH. [1o G1ecKy MBI BCe MUHEpaJIbl OyJIeM JeIUTh Ha JIBE OOJIBIIINE TPYIIIIBI: MHU-
Hepajbl ¢ METAUTMYCCKUM OJICCKOM W MHUHEPAJIbl ¢ HeMeTaTndeckum Osreckom. TIpak-
TUYECKH K TEPBBIM OTHOCITCS MHUHEPAJIbl, JAIOIIME YEPHYIO YEepPTy U HEMPO3pauyHbIC
Ja)Ke€ B TOHKHX OCKOJIKAaX: yrojb, rpadut, MarueTut. VICKiItoueHneM 3/1eCh CTOST MUHE-
pajbl ¢ METAUTMYECKHUM OJIECKOM, HO IIBETHOM YEPTOM. DTO 30J10TO C 3€JIEHOBATOM Uep-
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TOH, cepedpo ¢ cepeOpsaHO-0enoil YepToid, Meab ¢ MEIHO-KPACHOW 4epTOM, XaJbKOIU-
PUT C 3€JICHOBATON YepTOil, OJIEKIIbIE PYAbl C TEMHO-OYpOil UepTOi.

Mertannuyeckuii Ojieck HamOMUHAET OJIECK CBEXKero mzaoma meramioB. OH Xo-
pOILIO BHJIEH Ha CBEXEW (HEOKHCIIEHHON) MOBEPXHOCTU oOpa3ua. MuHepasnbl ¢ TaKUM
0JIeCKOM HENpO3pavHbl, KaK U OOJBIIMHCTBO HAM XOPOIIO U3BECTHBIX METAJJIOB (Keje-
30, AJIFOMUHUNA, MEJb, 30JI0TO U Ap.) U 0oJiee TAKEIbl 0 CPABHEHUIO C MUHEpAIaMH,
MMEIOIUMU HEMETAUIMYECKUM OJIeCK.

Mertannuyeckuil OJI€CK XapaKTepeH JjIsi MUHEPaJoB, SIBJISIIOLIUXCS pydaMu pas-
JUYHBIX METAJIJIOB: MEIHBINA KOJTUeJjaH (XaJIbKOMUPHUT), CBUHIIOBBIN OJiecK (TaJICHUT).

Hemerannnyeckuii 0J1€CK MOXKET ObITh PA3IMUHBIM.<
1. CrexnsHHBIN, HAIOMUHAIONUNA OJECK MOBEPXHOCTU CTEKJA: KaMEHHas COJib, TOp-
HBIN XpyCTaJIb U 1.

2. AJMa3HBIN — UCKPSIIUNCS, HAIOMUHAET CTEKJISIHHBIN, HO OOJiee CHUIIBHBIN: aaMmas,
IIMHKOBAsi oOMaHka (cdanepur) u Jp.

3. IlepnaMyTpoBbIii — MOJ00€H OJieCKy TepiaMyTpa, T. K. MOBEPXHOCTh MHHEpalia
OTJIUBAET PaAY>KHBIMU [IBETAMU: KaJIBIIUT, CIIIOAA U JIP.

4, 1IeaKOBHCTBIM — MepIAMUi OlecK. XapaKTepeH TOJbKO IS MUHEPAJIOB, WMe-
IOIIMX BOJIOKHUCTOE WJIM UTOJIbYATOE CTPOCHUE: acOecT, CeJICHUT U JIp.

5. Xupseiii. [ToBepxHOCTh MUHEpaAJIa KaKk OyATO cMa3aHa »)upom. MlHoria cam MuHe-
paj )KUPEH Ha OIIYMb: TaJbK.

6. BockoBoit — 1mog06eH XKUpPHOMY, HO OoJiee cla0blil: Xallle10H.

7. MeTannoBUAHBINA UK NOJYMETAIUYECKUN, KOTJa MUHEpall UMeeT OJIeCK MeTallia,
HO YepTa U MOPOIIOK I[BETHHIE.

LBeT — MOCTOSHHBIA NMPHU3HAK JUIIbH JIJIT HEMHOTUX MHUHEPAJOB: TaK MajlaxuT
BCETr/Ia 3€JICHbIN; 30JI0TO — 30JI0TUCTO-KEJITOE U T.J., a JIJIsi OOJIBIIMHCTBA MUHEPAJIOB
ATOT MPU3HAK HEMOCTOsIHEH. YTOoOBl ompeenuTh BET MHUHEpaia, HEOOXOAUMO TOJY-
YUTH CBEXHI CKOJI €ro.

LBeT yepThI (LIBET MOPOIITKA MUHEPAJIa) Y HEKOTOPHIX MUHEPAJIOB HE OTJIMYACT-
Csl OT IIBETa CaMOro MUHEpasia, HO BCTPEYAIOTCS M TaKHe MUHEpasbl, I[BET MOPOIIKA,
KOTOPBIX PE3KO OTIMYAETCA OT UX COOCTBEHHOTO IBeTa. Hampumep, KanbIUT ObIBaeT
OeJbIi, JKENIThIN, 3eICHBIN, TOMyO0ol, CHHUHN, (PUOJIETOBBIN, OYypBIi, YePHBIH, a TTIOPOIIOK
ero Bceraa OeJIblii.

[Topoiiok MuHepana, T. €. €ro 4epTy, MOKHO MOJIYYUTh Ha MIEPOXOBATOM, HE IO-
KpPBITOM THa3ypbio dapdope, Tak HazpiBaeMOM OuckBute. 151 3TOr0 HEOOXOAUMO IO
MOBEPXHOCTH OWCKBHUTA MPOBECTH OMPEICIIEMbIM MUHEPAIOM U TOIYYCHHYIO YEepTy
CJIeTKa pa3Mas3aTh MajblieM. 3/1eCh HEOOXOIMMO MOMHUTb, YTO TBEP/bIC U OYEHBb TBEP-
JIbIe MUHEpPAJbl YepThl HE JAIOT, T. K. OHM IapamaroT OMCKBUT. J[Ji1 modydeHus mBeTa
ITOPOIITKa MUHEpaga MOKHO COCKOOJIUTh 4acTh €ro HOXKOM Ha Oelyro Oymary m pacre-
pETh.

CnaiiHOCTh — 9TO CIIOCOOHOCTH MUHEPAJIa PACHICTUIATHCS MIIH PACKATIBIBATHCS B
OTIPEJICTICHHOM HaIlpaBJICHUH, 1aBasi IPHU STOM TJIaJKUE OJIECTAINE TOBEPXHOCTH.

CBolicTBO cmaiiHOCTH OTKpHUT B 1669 T. mpodeccop Komenrarenckoro ynuBepcu-
Tteta Dpa3Mm bapronun. OH onmyOaMKOBan pe3ysbTaThl CBOMX padoT (0 3aKOHAx craiiHo-
CTU U JIBYIIPEIIOMJICHUS CBETA, MPOXO/SIIETO Yepe3 KPUCTaUIbl MUHEpalia, MPUBE3EHHO-
ro u3 Vcnannuu, moyduBIIEero BIOCIEACTBUM HAa3BAaHWE «HCIIAHIACKWAW mmaTy — Oec-
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IBETHAsl Pa3HOBUJHOCTh KanbluTa) B Jlelnuure, Konenrarene u Jlonaone u pasocnan
oOpa3sipl MUHEpalia OTACIbHBIM yUEHbIM M akageMusiM. PaGotel 3. bapronuna Obuin
BCTPEUYEHBI C MOJHBIM HenoBepueM. AHrnuiickoe KoponeBckoe o01ecTBo gaxke Ha3Ha-
YUJIO I IPOBEPKU CIELUAIBHYIO KOMUCCHUIO U3 BUAHBIX y4eHbIX: HbroToHa, boiis,
I'yka u apyrux. Ota aBTOpUTETHASI KOMHUCCHSI IPU3HAJIA OTKPBITHIE bapTOIIMHOM sIBIICHUA
CIIy4ailHbIMH, a 3aKOHbI HecyluecTByrouuMu. Ilonar O. bapronuH ObUT JMIIB CIYCTS
CTOJIETHE TTOCIIE CMEPTH.

MpI1 ¢ Bamu OyZieM pa3inuyath NATh Mpajaliiid CIalHOCTH Y MUHEPAJIOB.

CnailHOCTh BecbMa COBEPIIEHHAs — MHUHEpaJ JIETKO PacUIEIUIETCs Ha TOHKHUE
IUTACTUHKU: CIII0J1a, TUIIC, TAJIbK.

CnaifHOCTh cOBepUIeHHas — MpPH J000M yAape MOJIOTKOM MUHEpPAJl pacKaslbiBa-
eTcsl Ha 00JIOMKH, OrPaHUYEHHBIE TUIOCKOCTSIMH CIAHHOCTH: KaJIbIUT, TAJIUT, (QIOOPUT,
0apuTt, raJIeHUT, OOJBIIMHCTBO MOJIEBBIX HINATOB.

CnailHOCTh cpefHss WM siCHasg — IPU PACKAJbIBAHUHM MUHEpana MOJIY4YaroTCs
00JIOMKH, OTPAaHUYECHHbIE KaK MJIOCKOCTSIMU CIaHOCTH, TaK U HEPOBHBIMH MOBEPXHO-
CTSIMH 10 CITyYailHbIM HAIIPaBJIEHUSM: OPTOKJIA3, aBIUT.

CraifHOCTh HecoBeplIeHHas — OOHAPY>KUBAETCS C TPYJOM: OJIMBHUH, araTut, Oe-
PUILIL

CnailHOCTh BeCbMa HECOBEPIICHHAs, — T. €. MPAKTHYECKU OTCYTCTBYET: KBapll,
MUAPUT, MAarHeTUT.

Hekoroprie MuHepanbl 0OHApYKMBAIOT CHANHOCTh HECKOJIBKUX HAINpaBlICHUH,
YTO YaCTO SIBISETCA JJISI HUX [JIaBHBIM TUarHOCTUYECKUM NpU3HaKoM. CIIaiHOCTh IBYX
HANPABJICHU UMEIOT MOJIEBbIE IIMAThI, 0APUT, TPEX — KAJIBLHUT, JOJIOMUT, TaJIUT.

N3nom. M310MOM Ha3bIBAIOT MOBEPXHOCTh PACKOJIA, MTPOILIEIIYIO B MUHEPAJIE HE
1O CMaifHOCTHU. PaznuyaioT 0ObIYHO HU3JIOMBI 4 TUIIOB.

POBHBIIi, MOBEPXHOCTH €0 POBHAsI, HO HE 3€PKAJIbHO POBHASA KaK MPU CIAWHOCTH.

CryneH4aTblii — HaAOJIOAETCS Y KPUCTAIIJIOB ¢ 0oJiee WM MEHEe COBEPIICHHON
U SICHOM CITAHOCTBIO: MOJIEBBIE IIIATHI.

HepoBHblii — HampuMmep, y anaTuTa U APYTMX MHHEPAIOB C HECOBEPIICHHOMN
CIIaTHOCTBIO.

3aHO3UCTHIA — Yy MUHEPAJIOB BOJOKHHCTOTO CIIOKEHUS; HAIIOMUHAET U3JIOM JIpe-
BECHHBI [TONIEPEK BOJIOKHUCTOCTU: TUIIC, 30JI0TO.

PakoBUCTBINE — (opMOI MOBEpPXHOCTH HAIOMUHAET PAKOBUHY: KBapIl, OIal,
XQJILEIOH U JIp.

JIns MHOTMX MUHEPAJIOB OTJIMYMTEIBHBIM WIM THATHOCTUYECKUM MPU3HAKOM SIB-
JE€TC MATHUTHOCTD. JlJIsl onpenenieHnss MarHUTHOCTH UCITOJIB3YETCSl CTPEJIKa KoMIla-
Ca WJIK HAMarHMYE€HHBIN NIEPOYNHHBIN HOXK. VcnibITaHMA HA MATHUTHOCTD MTPOU3BOISATCS
cieayomuM oopazoM. K MajneHbKOMY KyCOYKYy (IIOPOILKY) UCIBITYEMOTO MUHEpaia
MIPUKACAOTCSI HAMAarHUYECHHBIM [TEPOYNHHBIM HOKOM MJIM MarHUTHOW NOJAKOBKOU U, €C-
JIM YaCTUYKHU MUHEpaja MPUTATUBAIOTCA (IPWIMIAIOT) K MarHuTy, TO 3TOT MUHEpas 00-
JlaJlaeT MarHUTHOCTHIO. [Ipy mcnosb30BaHMM KOMMaca, MOCIEAHUN KIaayT Ha POBHYIO
IMOBEPXHOCTb, KAYT MOKA YCIIOKOUTCS CTPEIKA U MOAHOCAT K KOHUMKY CTPEJIKU MHUHE-
pai, He Kacasich komrmaca. Eciu cTpenka koMnaca cMemaeTcsi, TO MUHEPAJI MarHUTEH.

Hekotopbie MuHepansl, IMEIOIIUE B CBOEM COCTABE YTIIEKUCIIBIE COJH, MOX JEH-
cTBUEM COIsIHOM KucaoThl (10 % pacTBOp) BBIAEIAIOT YIJIEKUCIIBIM ra3 B BUJAE My3bIPb-
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KOB WJIM, KaK TOBOPAT «BCKUMAKT». K TaKUM «BCKUIAIOIIMM) MUHEpaJlaM OTHOCSTCS
KaJIbLUT, MaJaxXuT, U3 TOPHBIX OPOJ — MEJ, U3BECTHAK, MPaMop.

Hekoropbsle MUHEpaIbl XOPOLIO PAacTBOPAIOTCH B Bode. JTa CIOCOOHOCTh MU-
HEpaJIOB OIpEENsIeTCs] Ha BKYC, HAllpUMEpP, KaMEHHas CoJib (TaJuT) — COJICHBIH BKYC,
KaJIMHAHbIE COJU (CUJIbBUH, KAPHAJUIUT) — FOPbKO-COJEHBINA BKYC H JIp.

Ecnu HeoO6xoauMo ucciieoBaTh MUHEPANl HA TOPeHHe WK INIABKOCTb, CIEAYyeT
OTKOJIOTh OT HEr0 MaJICHbKUN KyCOYEK M BHECTH €ro MUHIIETOM B IUIaMs CBEYH, CIIUP-
TOBKU WJIM ra30Boi ropenku. HexkoTopeie MuHepasl (cepa) 3aroparorcs AaxKe B IIame-
HU CITUYKH.

Konmponvnwle sonpocwi:

1. Uem oTam4aroTCsi MUHEPAJIBI OT TOPHBIX MOPOA?

2. Uem oTnuyaroTCs NEPBUYHBIE MUHEPAIBIOT BTOPUUYHBIX ?

3. [lepeuncnute U oxapakTepusyiite MOphoI0rudecKkue CBONCTBA, MO3BOJISIONINE
pacno3HaBaTh MUHEPAJIbL.

4. Onumure GopMbl HAXOKIECHUS MUHEPAJIOB B PUPO/IE.

Tpebosanus k omuemy
VYkazaTh HOMEpa M Ha3BaTh BbIJJAHHBIC MUHEPAJIbl. Mopdoaoruueckue npu3HaKku
Ka)KJI0T0 MUHEpalia OmucaTh 1o oopasiy:

Mumnepan Ne 31 — rpadut. TBepaocts — 1 (LapanaeTcsi HOI'TeM), IIBET YEPTHI — CEPOBa-
TO-4yepHasi, OyiecTAIlas, OKpacka — YepHasl, CHaHOCTh BECbMa COBEpILIEHHAs B OJHOM
HAIPABJICHUH, U3JIOM MEJIKO3EPHUCTBIN, YACIbHBINA BEC — 2; dKUPHBIN HA OLLYIb, TaYKa-
€T pyKH, MUIIET Ha Oymare.
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JlabopaTopHas padora Ne 2
4 yaca
KJIACCBbI MUHEPAJIOB

Lenv pabomsi
O3HaKOMUTBCS ¢ HamboJee PacHpOCTPaHEHHBIMU MOPOA00OPA3YIOIIUMHI MUHE-
pajiaMu.

3aoauu pabomuwi

1. O3HaKOMUTBHCS C PA3TMYHBIMU KIacCHU(DHUKAIUIMH MHUHEPAJIOB — TECHETHYE-
CKOH, XUMHUUYECKOH, KJIacCU(UKAITUCH 10 MTPAKTUIECKOMY TIPUMCHCHHIO.

2. OxapakTepu30BaTh OCHOBHBIE TIOPOJ000pa3yIOINe MHHEPATBI.

3. [lepeuncauTs MUHEPAIIBI B COOTBETCTBUU C PA3IMUYHBIMH KIaCCUPUKAITUIMH.

Obecneyusarowue cpedcmaa

Komnexnus «MwuHepanby, mIkaiza TBEpAOCTH MUHEpajIoB Mooca, moapy4JHbie Ma-
TEPHAJIbI JUISI ONPECIICHUS TBEPAOCTH MHHEPAIOB, (hapdopoBbIe TUIACTHHBI, CKAJbITC-
JIY, JIYIIbI, CTEKJISTHHBIC IUIACTUHKH, aJIbOOM C MJLTFOCTPALUSIMH, MUKPOCKOTI, KOJUTCKITHS
Cpe30B.

3aoanue

N3yuuth 1o obpasmam ¢ dTUKETKaMH BHEITHWE MPHU3HAKW M (PU3MYECKHE CBOM-
CTBa OCHOBHBIX MOPOA000pa3yromux MUHEpaIoB. OnucaTh MpeacTaBUTENeH ClIeayo-
X KjJaccoB MuHepasioB: | — caMopoHbie 3neMeHThl (rpadur, cepa); I — cynpduas
(MUpHT, XaTbKONUPUT, TaneHUT, cdaneput); III — ramoreHunapr (raaut, CHIBBUH, Kap-
HaUUT, GaoopuT); IV — okcuapl U TUAPOKCUIBI (KBapIl, XaJIIEAOH, OMall, MarHETHT,
JUMOHUT, TEeMAaTUT, KOPYH/, OOKCHUT); V — COJIM KUCIOPOAHBIX KHUCJIOT (KapOOHATHI —
KaJIbIIUT, MAarHe3uT, JOJIOMUT, cuuepuT; (ocdarel — amaTut, GochOopuT, BUBHAHUT;
HUTpPAThl — HATPUEBAs M KJIMEBask CEJIUTPHI); VI — CHIIMKATHI U alTFOMOCUIMKATHI (OPTO-
KJ1a3, MyCKOBHT, OMOTHUT, pOroBasi 0OMaHKa, OJIMBUH, KAOJHUHHUT, TJIAYKOHUT, JT1a0Pajop);
VIl — opranudeckue coenuaeHus (Hedth, Topd, HCKOTIAaeMbIe YIIIU, SHTAPB).

Texnonoeust pabomol

N3yunth 1o obpasmam ¢ dTUKETKaMH BHEITHHE MPH3HAKH M (PU3MYECKHE CBOM-
CTBa YKa3aHHBIX MHUHEpAJOB W COCTaBUTh B pabouedl TeTpaau oOOIIyIO0 TaOJIUIly IIO
peioKeHHOMY oOpasiy. Ilpu BbImoNHEHUH paOOThI CTYIAEHTHI MOTYT CBEPSATHCS C
Ta01.

TeopeTnyeckre OCHOBBI

CymiecTByeT HECKOJIBKO KIacCHU(UKAIMK MUHEPANIOB: XUMHYECKasl, TCHETHYe-
CKas, 10 MpaKTUYeCKoMy npuMeHeHuto. Hmke paccMoTpeHa kimaccupukanus MUHEPa-
JIOB IO XUMUYECKOMY COCTaBY.

Bce muHepansl moJpa3iensioT Ha CIEAYIONINE KIACChl: CAMOPOJIHBIE 3JIEMEHTHI,
CyJb(UbI, TaJOTEHU IbI, OKCUJIbI, COJTU KUCIOPOAHBIX KUCIOT (KapOOHATHI, CyJIb(aThl,
dbocdarbl, HUTPaAThI), CUIUKATHI U AITFOMOCUIIUKATHI, YTJIEBOJIOPOIHbIC COCTUHEHUSI.
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CamopoaHbIE DJIEMEHTBI COCTOAT U3 OJHOI0 XMMHYECKOTO 31eMeHTa. K HuM ot-
HOCSITCS anmas, rpadur, cepa, a Takke MUHEpallbl — cepedpo, 30J0TO, IUIaTuHa. Mu-
HepaJbl 3TOro Kiacca coctaBistoT MeHee 0,1 % macchl 36MHOM KOPBI U SIBISIOTCS Yallle
PEIKUMH WU APArol€HHbIMM.

Anmaz — camblii TBepAbIA MUHEpas, o0pa3yeTcs MpU OrPOMHOM JIaBJICHUU B
Henpax 3emiid. Ero mmpoko MPUMEHSIIOT B TEXHUKE W JJIsl U3TOTOBJICHUS FOBEIUPHBIX
U3IEIUN.

I'pagpum — oyeHb MATKUN MUHEpaa, XOTS UMEET TOT K€ XUMHUYECKHM COCTaB,
yTo 1 aniMa3. O6pa3yeTcs U3 KaMEHHBIX Yrieil 1 OUTYMOB B pe3yibTaTe MPOLIECCOB Me-
tamopdusma. MMeer okpacky oT TeMHO-cepoil 10 uepHoil. BcTpedaercs B Buje mioT-
HBIX MAacC Cpear MeTamMop(PUYecKUX MOpPOJI: CIAHIIEB, MPaMOpOB, THEHCOB. ['paduTs
OPUMEHSIIOT JUISi U3TOTOBJIEHUS KapaHAAlIeW, 3JIEKTPOJOB B ATOMHBIX PEAKTOpax, a
TaKX€e AJIEKTPOIUIABUIIBHBIX TUTJICH.

Cepa — MuUHEpan CBETJIO-KEITOTO IIBETA, BCTPEYAETCS B BUAE KPUCTAILUIOB U
3eMJIMCTBhIX Macc. OOpa3yeTcsl myTeM KpUCTALTU3AIlMU U3 TOPSYUX BOJIHBIX PACTBOPOB,
a TaKkKe TMPHU BYJIKAHUYECKUX HM3BEP)KCHUSX U TMPHU BhIBETpUBaHHU cyibdaroB. Cepy
IIUPOKO MPUMEHSIOT B XUMUYECKON MPOMBIIIJICHHOCTH, CEJIBCKOM XO3SMCTBE U MEHU-
ruHe. OHa OTHOCUTCS K MOYBOOOPA3YIOIIMM MUHEpaJIaM.

Cynb@uobl — 3TO CEPHUCTBIE COSUHEHUS TSKEJBIX METAJUIOB (COJIU CEPOBOJIO-
POJHOM KHUCIOTHI). B 3eMHOI Kope Haubosiee pacnpoCTpaHEHbI MUPUT, XaJTbKOIUPHUT,
rajJeHUT, KUHOBAph U JAp. MHOrMe MUHEpAJIbl 3TOr0 KJlacca SBISIOTCS PYyIaMu, U3 KOTO-
PBIX MOJIYYalOT ME/b, CBUHEL, PTYTh. [IpOAYyKTHI BHIBETpUBAaHUS CYIb(UIOB YUACTBYIOT
B ITOYBOOOPA30BAHUH.

Ilupum FeS, — xene3Hblid, WK cepHbIN, Komdyenan. OOpaszyercs yamie U3 pac-
IJIaBJIEHHOM MarMsbl, a TAaK)Ke MyTeM KPUCTAIIM3AIMU IPU BO3IECHCTBUH rOPAYUX M1apOB
Ha COEIMHEHMs jKelie3a WM B pe3yjbTaTe MeTaMopduueckux mpoieccoB. [lupur cmy-
KUT CBIPbEM ISl TIOJYYEHUSI CEPHOM KHUCIIOTBHI, a JKEJE3HbIE OTApKU HMCIOJIb3YIOT Kak
xenesnyro pyay. llon aeiicTBueM KUCIOpOaa W BOABI MUPUT pa3pyliaeTcs ¢ 00pa3oBa-
HUEM THAPOKCUIOB XKeye3a, Cylb(aroB, kKapOOHATOB, CEPHON KUCIOTHI, KOTOPHIE OKa-
3BIBAIOT BIIUSIHUE HA X0 MTOYBOOOPA30BATENbHBIX IMpolieccoB. HeoOXonuMo yuuThIBaTh
coliepkaHue Cylb(PHUI0B B IOPOAaX Ha pa3padaThIBAEMbIX MECTOPOXKICHUIX MOJIE3HBIX
uckonaemMbix. Cynbduacoaepaiiie mopoabl, OKa3aBIIHecs Ha MOBEPXHOCTH B MPOIIEC-
c€ BBIBETPUBaHMUS, 00pa3ylOT CEpHYIO KHUCIOTY. Ilocie pexynapTUBAIlMU TEPPUTOPUH,
HapylIeHHOW Ipu A0ObIYE MOJE3HBIX HUCKOMAEMbIX, T'YMYCOBBIN CIIOM, HAHECEHHBIN Ha
MMOBEPXHOCTh, MPOMUTHIBAETCS CEPHOM KHUCIOTOM, YTO MPUBOIUT K HEOOpATUMOH Je-
rpajally OYBBI U 3aTPS3HEHUIO OKPYKAKOIIEH CPEbL.

Xanvrkonupum FeCuS; — MemHbIi KoUeAaH JIaTyHHO-KenAToro 1eera. O0pasy-
eTCs IMOJ ACHUCTBUEM TMIPOTEPMAIIBHBIX ITPOLECCOB, a4 TAKKE MAarMaTUYECKUM ITYyTEM.
XanbKOMUPUT — 3TO OCHOBHAs pyjAa s noxyuyeHus meau. OH JIETKO OKHUCTSETCS C
oOpa3zoBaHueM keie3a U Menu. M3 MemHoro xomdenaHa MOTydaloT METHBIM KyIOpoc
CuS04, KOTOPBIH B CETHCKOM XO35HUCTBE UCTIOIB3YIOT JIJIs1 OOPHOBI C BPEIUTEISIMU Call0-
BBIX KYJIBTYP.

Lanenum, unu ceunyoswiti Oreck, POS — ocHoBHas cBUHeLComepkamas pyza.
Breinensercs BMecTe ¢ ITMHKOBOM OOMaHKOM W3 TOPSYMX MHUHEPaIbHBIX PAacTBOPOB,
UIYLIUX [0 TPEIIMHAM U3 MarMaThu4eckoro oyara. M3 rajenura nosiydarT CBUHEL, KO-
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TOPBIA MPUMEHSIIOT B 3JEKTPONPOMBIIIJICHHOCTH, a TAaKXe JJIsi U3TOTOBJICHUS THUIIO-
rpadckux mWpupTOB, CBUHIOBBIX OEIUI, APOOH U JIp.

T'anocenuovr — conu ranorenoBogopoanbix kuciot (HCl, HFu np.). Haubomnb-
niee 3Ha4€HUE JJI1 MOYBOOOPA30BAHUS U 3€MIIENIETUS UMEIOT TaKMe MHUHEpANbl 3TOTO
KJlacca, KaK CUIIbBUH, TaJIUT, KAPHAJIIUT.

Cunveun KCl — ocHOBHas COJIb JIJIsl MOJTYyYECHUS KaIuitHOro yaoopenus. O6pa3y-
€TCSl B BBICHIXAIOIIUX COJITHBIX 03€pax WM M30JUPOBAHHBIX OT MOPS 3ajlUBax MPU HC-
MapeHuu BOJIBI.

T'anum NaCl — xameHHast couib, MOBapeHHasi Coiib. Ee MIMPOKO MCHOIB3YIOT B
[ULLIEBOM IPOMBILUIEHHOCTU. B Ipupoze BcTpeyaercs B BUE KPYIIHBIX CKOIUIEHUN CO-
au (TUIacThl, MITOKW, KYIOJa) CPeIud OCAJOYHBIX MOpoi. IIpu HACBHIIEHHH TalIuTOM
TPYHTOBBIX BOJ MTOCJICHUE CIYKAT UICTOUHUKOM 3aCOJICHUS MMOYB, YTO MPUBOJAUT K 3HA-
YUTEJIbHOMY CHI>KEHHIO TTIOYBEHHOT'O TI0I0POIHS.

MecTtopoxxieHust CUiIbBUMHA U TanuTa HaxoAsTcs Ha Cpeanem Ypaie, B benopyc-
cuu, [Ipukapnarse, Cubupu u T. 1.

Kapnannum M(CI;, - KC1 -6H,0 — munepas, 3ajeraronii BMeCTe ¢ CHIBBHHOM
U ranutoM. M3 xapHammmTa mojaydaroT METaUIMYeCKUil MarHui M KaluhHble yao0pe-
HUSI.

OKcuobl — COEIMHEHMS PA3TUYHBIX XUMUYECKUX 3JIEMEHTOB C KUCIOPOJAOM WIIH
&KE C KUCIOPOJOM M BOAOW. DTO MIMPOKO PACHPOCTPAHEHHBIE MOPOI000Pa3YIOLINE MHU-
Hepasibl. Kiacc okcu0B moipa3iesisitoT Ha TPYIIbI: OKCHJIBI KPEMHUS, OKCHIBI JKelle3a,
OKCHU/JIbI aJTFOMHUHMSI, OKCU/IbI MapTaHIia.

B rpynny okcuaoB KpeMHHS BXOAST KBapll, XaJleJ0H, OMall.

Ksapy SiO; — caMblii pacpoCTpaHEHHBIH KPUCTAIIHYECKHI MOPOa000pa3yo-
il MuHepan (0koio 65 % 3eMHOM KOpbl COCTOUT W3 KBapua). s KBapua xapakrep-
Hbl OoJbllIasi TBEPAOCTb, HEPOBHBIM M3JIOM, OTCYTCTBHE CIAMHOCTU. DTOT MUHEpAI
BXOJIUT B COCTaB MarMaTH4eCcKuX (FPaHUT U JIp.) U MeTaMOpPUUECKUX (THEHCHI, KBap-
OUTHI U Ap.) TOpHBIX nopoa. [Ipu BeIBETpMBaHUU KBaplia U KBApLOCOAEPKAIINX MOPOJT
0o0pa3yloTcs rajJeyHuKH, Me0eHb, TPAaBHUM, pa3INYHbIE MEeCKH (30J0BBIC, BOIHBIE, JI€I-
HUKOBBIC).

Xanyeoon SiO; — aMop(dHBIE MHHEpand ¢ MaTOBBIM OJIECKOM, 00pa3yercsi 3
BOJIHBIX PAacTBOPOB, UMeET (HOPMY KEITBAKOB, KOHKPEIU, CTATAKTUTOB, pa3HOOOpa3-
HYIO OKpackKy. Pa3HOBUAHOCTH XajilenoHa (KpeMEHb, sIIMa, arat, CepJlOJNK) UCTOJIb-
3YIOT KaK MOJIeJIOYHBIN MaTepual.

Onan Si0, nH,O — BogHbIN okcua KpeMHUs. OOpasyeTcsl IpH BBIBETPUBAHUHT
CUJIMKATOB, a TAKXKE MPU XUMUYECKOM OCaXKJICHUH U3 PACTBOPOB.

B rpynny okcuaoB kene3a BXOASAT FeMaTUuT, MarHeTUT, IMMOHMUT.

T'emamum Fe,03 — xpacHbIii xxene3Hsk. Conepkut okoio 65 % sxenesa. Ero uc-
MOJIB3YIOT KaK PyAy B JOMEHHOM Mpou3BoAcTBe. OOpa3yeT 3ajexu pa3InuHbIX T€HETU-
YECKHX THUIIOB MECTOPOXKICHHUI (HM3BEPKEHHBIX, METAMOPPUUYECKHUX, THAPOTEPMAab-
HbIX). BcTpedaercst B Kope BBIBETpUBAHUS B YCIOBUSIX CyXOT'O U KapKOro KiIuMara.

Maenemum, unu maenumusii dicenesnax FesO, — coegmHeHne, MMEroIee pas-
JUYHOE MPOUCXOKJIECHUE — MarMaTU4eckoe, rujporepmaiibHoe U ap. Celpbe 1751 BbI-
IJIaBKU YyT'yHA U CcTaiu. J[Ji1 MarHeTuTa XxapakTepHbl MarHUTHOCTh, YEPHBIN 1IBET, Me-
TaJUTMYECKUM OJIECK U OTCYTCTBUE CITAMHOCTH.
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Jlumonum 2Fe;03 « 3H,0 — Oypblii KeNe3HsIK, TJIaBHBIM 00pa3oM pacipocTpa-
HEH B BEPXHHUX CJIOSIX 36MHOU KOpBI, 00pa3yeTcs Npu BHIBETPUBAHUM MarHeTUTa U re-
MaTHUTa, a TakXKe Ha JHE 03ep, OOJIOT W B mouBax. [[BeT wale JUMOHHO-XKENITHIHA, HO
BCTpeUaeTcs U YepHbId. MICTIONB3YIOT U1 BBIIUIABKY YyTYHA U CTAJIU.

B rpynmy okcuaoB amOMUHUS BXOJIAT OOKCUT U TUAPAPTHILIUT (THOOCHT).

boxcum Al,O3 - nH,O — MuHepan, B KOTOPOM cofepKaHue BOAbl MOXKET U3Me-
HATbcA. CobctBeHHO Ookeut umeet popmyiy Al,Oz ¢ 2H,0. Ecim e B ee cocTaB BXO-
AT Tpu Mojekyiabl Boabl (Al,O3z « 3H,O), To MuHEpall Ha3bIBAIOT THAPAPTHILIATOM.
BokcuT U ruApapruUIMT BCTPEUYAIOTCS BMECTE C IJIMHOM B BHJIE 3€MJIMCTOM MAacChl.
Munepaibl UMEIOT O0eNyr0 OKpacKy WM clabo OKpalleHbl B CEpoBaThblid, KPAaCHOBATBIM,
3eJIEHOBATHIN 1[BETa; 00Pa3yIOTCs MPHU TUAPOIN3E AIFOMOCUIUKATOB B MPOLIECCE BHIBET-
puBaHUsA. DTU MUHEpaJIbl — OCHOBHAs pyJa Uil MOJTYYeHUS] METaNIMYECKOTO altoMH-
HUSL.

[Mupomnto3utr MnO; OTHOCUTCS K TPYIIE OKCUJIOB MapraHia. ITo OCHOBHas mMap-
raHienas pynaa. [Iuposiio3uT NpuMEHSIOT B MPOU3BOICTBE KPACOK, & TAKKe AJIA MOJyde-
HUS XJiopa U Kuciopoaa. M3 nuposto3ura B MOUBY MOCTYIMAET MapraHell, KOTOPbIi He-
00XO0JIUM PacTEeHUSIM KaK MUKPOJJIEMEHT.

Conu KUCTOPOAHBIX KUCIOT MOAPA3ACIAIOT Ha CIEAYIOIINE TPYIIbl: KapOOHATHI,
cynbdartel, ¢ocdarel, HUTpaThl. Bce MUHEpabl ATOro Kjiacca UMEIOT OOJIBIIOE 3Haue-
HUE B TOYBOOOPA30BAHUM U CITYKAT ChIPbEM JIJIsl IPOU3BOICTBA YAOOPEHU.

Kapbonamsi — conu yroibHOW KUCJIOTHI: KaJbIUT, MArHE3UT, JOJOMUT, CUJE-
pHT.

Kanvyum CaCOj; — u3BecTKOBasg pyja, KOTOPYIO MMOCJE pa3Moyia MPUMEHSIOT
JUTSL U3BECTKOBAHUS KUCIIBIX MOYB. VICTIONB3YIOT TaKkKe B METAJLITYPrUH, CTPOUTEIHCTBE,
ONTUKE U T. A. YUCThIE KPUCTAIUIBI KAJIbIIUTA OECIIBETHBI, MPO3paYHbI, 00JIa1at0T ABO ii-
HBIM JTyderpesioMieHneM (MCIaHICKuil mmar). B ocamoyHbiX mopogax KaldbIUT UMEET
0ellyl0 OKpacKy, HaXOJIUTCS B BUJIE 3aJIeKeN U3BECTHAKOB, Mesla. OH MOXKET UMETh pa3-
JUYHOE MPOUCXOXKACHUE (THAPOTEpMaIbHOE, MeTaMmopduueckoe), HO yalie oopazyeTcs
NP OCAXJICHUH U3 TOPSYMX U XOJIOIHBIX PACTBOPOB.

Maenezum MQCOg3 BcTpedaeTcss B BUJE MPaMOPOBHUIHBIX Macc OEIoro, ceporo
i Oyporo npeta. O0pa3yeTcsi B THAPOTEPMATBHBIX YCIOBUAX WU TIPHU BHIBETPUBAHUU
yIBTPAOCHOBHBIX MOPOJ. MCMomb3yloT MpH H3rOTOBIICHUU IIEMEHTAa, OTHEYIOPHOTO
KHPIINYa, a B MOJIOTOM BUJIE — JUIsl XMMUYECKOW METMOPAIIUU KUCITBIX TTOYB.

HHonomum CaMg(COs), — nBoOiHON KapOOHAT KaJbIMsl U MarHusi OCajJOYHOTO
WM TUAPOTEPMAIIBHOTO MPOUCXOXKICHUS. 3aJIeTaeT IUIOTHBIMU 3€PHUCTHIMU MaccamMu
pa3Hoil okpacku (0emnoil, )KenTol, cepol U naxke yepHoi). Mcrnonap3yroT Kak orHeymnop-
HBIM MaTepuajl B METAUTYPTUH, a B CEITLCKOM XO3SIICTBE — JIJIsl U3BECTKOBAHUS KUCITBIX
MOYB.

Cuoepum FeCO3 — Kene3Hbli mImart, 00pa3yeTcs THAPOTEPMAITLHBIM MTyTeM MIPU
B3aHMOJICMCTBUU KEJIE3UCTBIX PACTBOPOB C MU3BECTKOBOM MOpoaoi. Mcrnonp3yror B Ka-
YECTBE ChIPhS JIsl TOJIYUEHHUS JKelle3a.

Cynbghamspi — COMM CEPHOM KUCTOTHI: THIIC, MUPAOUITUT | JIp.

Tunc CaSO,+ 2H,0 — muHEepan ocaJoyHOro mpoucxoxacHus. MMeer Oemyro
OKpacKy, HO MpU HAJIUYUU OpUMeceld ObIBAE€T CEPbIM, PO30BBIM, CUHUM. Pa3zMOIOThIi
TUIIC TPUMEHSIOT JIJIi MEJITUOPAIIMU COJIOHIIOB, CHIYKEHUS 11eJIOYHOCTH MOoYB. JKKeHbIN
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rurnc (asedacTp) UCMONB3YIOT KaK CTPOUTENIbHBIA MaTepuall U B MeauliuHe. Kpacusyio
Pa3HOBHUIHOCTH BOJOKHUCTOTO THUIICA — CEJICHUT — HMCIOJB3YIOT KaK MOACIOYHBINA Ka-
MCHBb.

Mupabunum Na;SOq4 - 10H,0 — riay6epoBa conb. OOpa3yeTcsi B COJSIHBIX 03€-
pax npu ucnapenuu Bojsl. [Ipu Temneparype Boie 33 °C npeBpainaeTcsi B 0€3BOIHBIN
cynb(dar HaTpus — TeHapauT. [I[puMeTaroT B MEIUITMHE KaK JICKapCTBCHHBIN Mpernapar,
WCITOJIB3YOT JIJISI TPUTOTOBJICHHSI COJTBI.

Docpamvr — conu HocPopHOM KUCIOTHI: anatut, GocHoput, BABUAHHUT.

Anamum umeem 0ee pasznosuonocmu. pmopanamum — Cas(PO,)3F u xmopama-
tuT — Cag(PO4)3Cl. Yaie oOpa3yeTcss MarMaTHUYECKUM IIyTEM, HO MOYKET UMETh U Me-
TaMmop(dudeckoe MPOUCXOKICHHE. 3alleracT B BHJIC CIUIONTHOW 3€pHUCTON MacChl 3elie-
HOBATO-CEPOTr0, 3CJICHOT0, CHHEBATOTO W (hHOJETOBOTO IBeTa. KpymHBIC CKOILICHUS
CBSI3aHBI C IIETOYHBIMHU TTopoAamMu. OCHOBHOE MECTOPOXK/ICHUE allaTUTOB pa3padaThiBa-
ercs Ha KonabckoMm mosryoctpoBe (T. Amatuthl). MCHonb3yrOT ISl IPOU3BOJICTBA TJIaB-
Helmero ¢gochopHoro ypodpenus — cynepdocdara, a takxke s mosydeHust Goc-
dbopHoii kuciaoTh U Pocdopa.

Docpopum Cazg(PO,); — MuHEpas, BCTPSUAIONIMICS B BHJIC KEJIBAKOBBIX 3aJic-
KEH M IUIUT CpPEeId OCaJ0YHBIX TIOPOJI, HO MOXKET UMETh U MarMaTH4eCKOe MPOHMCX OK-
JeHUe. XapaKTepHO HAJIM4Yue MpUMeced KBapila, MOJIEBBIX IMATOB, TJIAYKOHHTA U JP.
Conepxut ot 12 10 24 % P,0s. Tlocie pazmona MOKHO HETIOCPEICTBEHHO HCITOJIb30-
BaTh Kak (hochopHOe yHAOOpEeHHME WM JUIS TOJYyYCHHS KOHIICHTPUPOBAHHBIX YHI0Ope-
HUU.

Busuanum Fe3z(POy), « 8H,0 — munepan 6ej10ro 1mpBera, Ha BO3AyXe CTAHOBUTCS
CUHUM WJIHM TOJTYObIM, BCTpEYAETCs Cpeiu OyphIX KeJe3HIKOB U B BUJIE€ MPOCIOEK B HU-
3UHHBIX OoJioTax. [IpuMecu aToro MmuHepana oboramart Topd coequuenusMu docdo-
pa, 4TO YBEITUYUBAET IIEHHOCTh Y00OpEHUH, TPUTOTOBIEHHBIX Ha TOP(sHOI OCHOBE.

Humpamwsi — conu a30THON KUCIOTHI: HATPUEBAS CETTUTPA, KaJIMeBasl CEIUTPA.

Hampuesasa cenumpa NaNO3; umeer opraHoreHHOE MPOUCXOKICHHE, €€ HUCIIONb-
3YIOT KaK a30THOE y00peHue, a TaKkxkKe IJIs MOJIyYeHHs a30THON KHUCIIOTHI U TOpoXa.

Kanuesyro cenumpy KNO3 mpuMeHSIOT KaK a30THO-KaIHITHOE yA0OpeHHE.

Cunukatbel ¥ aJIOMOCHJIMKATBI COCTaBIAOT 95 % Maccel 3eMHOUM Kopbl. OjHa
TPETh MUHEPATIOB OTHOCHUTCS K 3TOMY Kiaccy. X MpoucxoxkaeHne MpeuMyIeCTBEHHO
Marmatudeckoe. [[s 3TUX MUHEPaTOB XapaKTepHbI HEMETAUTMYSCKUN OJIECK M He-
Oombiras WIOTHOCTH (Jierkue). CHIMKAThl U aAIFOMOCHIIUKATHI OMPEJEISIIOT BCE CBOMA-
CTBa MOYB: PU3NYECKHUE, XUMUIECKHUE U OMOIIOTHUECKHE.

Onusun (Mg, Fe),SiO, — MarHueBo-KeIe3uCThIi TOPO1000PaA3yIOIIHI MHHEPAIT.
B 6azanprax u myHuTax HaXOgUTCS B (hOpME 3€pEH TEMHOMN 3€JICHOBATO-KEITON OKpac-
ku. [Ipu XuMuueckoM BBIBETPUBAHUU MPEBpAIIACTCs B KPEMHHUEBYIO KUCIIOTY, Kap0o-
HAT Mardusl ¥ THIPOKCHUJ kene3a. [I[pUMEeHSIOT i MPOu3BOACTBA OTHEYMOPHBIX KHP-
MMAYEH, U3TOTOBIICHUS FOBEJIMPHBIX U3CITIUMN.

IToneBsie mmathl cocTaBiatoT okoiao 50 % macchl 3eMHOM KOPBI M OTHOCATCS K
HamOoJiee pacrmpocTpaHEHHBIM MHHEpajdaMm. X oOpa3oBaHue CBSI3aHO C KpUCTaLIA3a-
[IMeH MarMbl, MOATOMY OHH YaIlle BCETO HAXOJATCS B U3BEP)KCHHBIX TTOPOJIaX, PEKE — B
CJIaHIIaX, KOHTJIOMepaTax U MecuaHrukax. B mporiecce BRIBETPUBAHUS U3 TIOJIEBHIX I a-
TOB 00pa3yrOTCs BTOPUYHBIE (B TOM YHCJIE TJIUHUCTHIC) MUHEPAJIbI, KPDEMHHUEBAST KUCIIO-
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Ta U KapOoHaThl. [0 XMMHUECKOMY COCTaBy 3TO ATIOMOCHIMKATHI KalHs, HATPUSI U
KanbIusl. VX moapa3aensioT Ha KadueBO-HaTPUEBbIE (OPTOKIA3, MUKPOKIIMH) U H3BECT-
KOBO-HaTpueBble (IU1arnokias) mojeBble mmatbl. Optokiaz K(AlISi308) pacnpoctpa-
HEH B KHCIIBIX U3BEP)KEHHBIX TTopoaax. [Ipn XxuMudeckoM BBIBETPUBAHUU M3 OPTOKIIa3a
00pa3yroTcs KaOJIHMHOBBIE TNIMHBI. MUKPOKJIMH UMEET TOT e XUMHYECKHA COCTaB, UTO
¥ OpPTOKJIa3, HO OTJIMYAETCS CTPOCHHEM KPUCTAJUIMYECKOH perneTku. lmarnoknassl mo
XUMHYECKOMY COCTaBY MpeAcTaBistoT nzomopdueie cmecu anbbuta Na(AlSi3010) u
anoptuta Ca(Al2S1208). IToneBbie mmaThl 0OBIYHO UMEIOT OETTYI0 OKPACKY.

Cn100bl — 3TO MIUPOKO PACTIPOCTPAHEHHBIE CIOUCTHIE amtoMocuiInkatel. [lo xu-
MHUYECKOMY COCTaBy pa3iMyYalOT KajJHeBble  CIIOJbI, HAlNpUMEp MYCKOBUT
KAI2(AlISi3010), wu  marHe3uanbHO-kene3uctele, Hampumep Ouorur K(Mg,
Fe)s[SizAlp](OH),. MyckoBuT —3T0 OeclBEeTHast Caiofa, OMOTHT — YepHas CIIoja.
[Ipu BBIBETpHMBAaHWUW U PA3IOKEHUU dTUX MHHEPAIOB 00Opa3yIOTCS POCCHINH, KOTOPBIC
IpY 3PO3UOHHBIX MPOIeccax MEePeHOCATCS BOIOM B OHIKEHHs penbeda. Ciroabl mpu-
MEHSIOT NIl M3TOTOBJICHUS OTHECTOMKHUX CTPOUTEIBHBIX MAaTEPUATIOB U B AJIEKTPOTEX-
HUYECKOH MPOMBITINIEHHOCTH.

YTneBoIopoAHbIE COSAMHECHNS: He(Th, 030KepHUT, TOp(, UCKOMaeMble yIiiH. DTH
COCTUHEHMSI 00Pa3yIOTCsl U3 OTMEPIINX PACTCHUH U )KUBOTHBIX.

BropuuHble MuHEpasibl 00pa3yroTCsl B MPOIIECCE BHIBETPUBAHUS ITEPBUYHBIX MU-
HepasjoB. BTopu4HbIE MHHEpaJIbl IMIMPOKO PACHpPOCTPAHEHBI B TPUPOAC U SIBISIFOTCS
[JIABHOW COCTABHOM YacTbI0 MHOTMX OCAJOYHBIX MOPOJ — MOPEH, JIECCOB, a TAKKE
nouB. C UX cojepKaHUEM CBsI3aHbl BaKHEWIIIME CBOMCTBA MOYB: MOTJIOTUTEIbHAS CIIO-
COOHOCTh, PU3NKO-MEXaHUYECKHE CBOWCTBA (Ha0yXaHue, BI3KOCTb, TBEPAOCTD U 1p.). B
OOJBIIMHCTBE TOYB B COCTaBE WIUCTOW (Ppakiuu mpeodiiajaloT KpUCTaUIM30BaHHBIC
TJIMHUCThIE MUHEPAJIbI, OTHOCSIIUECS K MOJIKJIACCy CIOUCTHIX cuiaukatoB. K Hambomee
pacnpoCTpaHEHHBIM TITMHUCTBIM MHHEpajaM OTHOCATCS: MOHTMOPHWIJIOHHUT, KAOJUHUT,
TUAPOCITIONBI, OEMIEIINT, HOHTPOHUT U JP.

MOHTMOPHITIOHUT HAXOAMUTCS B TOHKOPA3APOOJICHHOM COCTOSIHUU, TIPHU YBIIAXK-
HEHUU CWJIBHO YyBeJIMUYMBaeTcs B oObeme. Ilpu Gomnbiiom copepkaHUM B MOuYBe 00Y-
CJIOBITUBAET BBHICOKYIO MOTJIOTUTEIBHYIO CIIOCOOHOCTD, a TAK¥KE BSI3KOCTh BO BIAKHOM U
TBEPAOCTh B CYXOM COCTOSIHUU. [ JIMHBI, COCTOSIINE U3 MOHTMOPUJIJIOHUTA, UCTIONB3Y-
10T B MPOMBINIJICHHOCTH JIJISI OYUCTKHU KUJAKOCTEH OT B3BEUICHHBIX 3arpsi3HSIONINX BE-
LIECTB.

Kaonuaut 00pasyer MIoTHBIE KAOJTUHUTOBBIE MACCHI TIIMHBI OEJI0T0, KeITOBATO-
ro Ui ceporo 1eera. OTandaeTcss 0T MOHTMOPHJIJIOHUTA TEM, UYTO TIPH yBIAXHEHUU HE
Ha0yXaeT ¥ UMEET HU3KYIO TOTJIOTUTEIBHYIO CIOCOOHOCTh. KaOTMHUTOBBIEC TIIMHBI HC-
oNTB3YI0T B haphopoBo-hassHCOBON MPOMBIIIIICHHOCTH.

IMunpocnonpl 00pa3yroTcs MpU BHIBETPUBAHUU CITIOJ] U ITUPOKO PACIIPOCTPAHEHBI
B TIouBaX. BcTpedaroTcsi OOBIYHO B CMECH C KAOJWHUTOM M JPYTUMU TITUHUCTHIMU MH-
Hepaamu. [1o cTpykType OJU3KH K MOHTMOPHUJUIOHUTY.

Jpyrue BTOpUYHbIE MUHEpalbl (O€MAEIUT, HOHTPOHUT) BCTPEYAIOTCSI BMECTE C
MOHTMOPHJUIOHUTOM B OCAQIOYHBIX TIOPOJIaX U MOYBAX.

I'enesuc munepanog

MuHepasibl MOTYT 00pa30BBIBATHCS MPH Pa3HBIX YCIOBUAX, B Pa3HBIX ydacTKaxX

3eMHOI Kopbl. OJIHM U3 HUX O0pa3yloTCsl U3 pacIUIaBICHHOM Marmbl, KOTOpask MOXET
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3aCThIBaTh KaKk Ha ri1yOHWHE, TaK U Ha MOBEPXHOCTHU MPU BYJKAHUYECKUX HM3BEPIKCHUSIX,
Ipyrue o0pa3yroTcsi Ha JHE MOped W OKEaHOB, 03epax, 00J0TaxX MU APYrUX MecTax IMo-
BEpXHOCTH 3eMJid. [Ipu 3TOM MuHepanbl pu cMeHe GU3UKO-XUMUUECKUX YCIOBUNA MO-
IyT MEHSThCS, MpeBpamiasicb B apyrue. I[lporecc oOpa3oBaHusi MUHEpAIOB MPUHSATO
Ha3bIBaTh I'€HE3MCOM MUHEPAJIOB, YTO B MEPEBOJE C IPEUYECKOro 0003HAYAET MPOHUC-
XOXJICHHE.

Bce mporieccel 0o0pa3oBaHusi MUHEPaAJIOB MOTYT ObITH pa3OUTHI Ha JBE OOJBIITUE
TPYIIbBI: 3HAOTEHHbIC (BHYTPEHHHUE), MPOUCXOJSIINE 3a CUET BHYTPEHHEH TEmIOBOU
SHEPIUM 3€MHOIO I1apa; HK30T€HHbIC (BHEITHUE), HAOII0aeMbIe Ha TTIOBEPXHOCTH 3€M-
JU WM BOJU3M OT HEE W MPOUCXOISIIME 32 CUET BO3JEHUCTBHUS COJIHEUHOM SHEPIHUH.
OCOOHSIKOM CTOAT SHIOTEHHBIC, TaK Ha3bIBaeMble MeTaMOP(PUUYECKUE MPOIIECChI, CBS-
3aHHBIC C TIEPEPOKICHUEM paHee 00pa30BaBIIMXCS MUHEPATIOB (KaK AK30T€HHBIX TaK U
AHJIOTEHHBIX) B PE3yJIbTATe U3MEHSIONIUXCS (PUBMKO-XUMUYECKUX YCIOBUMU, CpeIu KO-
TOPBIX TJIABHOE MECTO 3aHUMAIOT U3MEHEHHUS JaBJICHUS U TEMIIEPaTyPhI.

1. Duoozcennwvie npoyeccol

DHJIOTEHHBIE MPOIECCH MUHEPAIO00pa30BaHMs, KaK MPAaBUIIO, CBI3aHbI C BHE-
pEHHEM B 3eMHYIO KOPY W 3aCThIBAHHEM PACKAJICHHBIX IMOJ[36MHBIX PaCIlJIaBOB, Ha3bIBa-
eMbIX Marmamu. [Ipu 3TOM SHJIOTeHHOE MUHEpaooOpa3oBaHUE MPOTEKAET B TPU OC-
HOBHBIX dTara: MarMaTU4eCKuil, IErMaTUTOBBIN U MTOCTMAarMaTuYeCKU.

Ha marmaruyeckom starne MUHEpaIo0Opa3oBaHUE MPOUCXOIUT 32 CUET OCTHIBAHUS
marmbl. CocTaB, BO3HUKAIOIIMX MPU ITOM MUHEPAJBHBIX aCCOLMAIMNA 3aBUCUT OT UCXO/I-
HOT'O XMMHYECKOTO COCTaBa MarMbl, KOTOPBI B OCHOBHOM OINPENEISIETCS COOTHOIICHUEM
Si0,, AlLO, Fe,Os3, FeO, MgO, CaO, Nay0O, K; u B Menbieii crenenn TiO,, MnO,, OH,
CO,, S, Cl, F.

B menom mpu MarMaThyeckoM MHUHEPaTIO0Opa30BaHUU BO3HUKAET HEOOJBIIOE
YHCJIO TJIaBHBIX MUHEPAJIOB (OJIMBUH, MUPOKCEH, aM(puO0I, MyCKOBUT, OMOTUT, MUKP O-
KJIMH, OPTOKJIa3, TUIarnoKiIa3bl, HEQEIUH U KBapI(), YTO OIMpPEACNAeTCS HEKOTOPBIM O/1-
HOOOpa3reM coCTaBa Marm.

CuuTaetcs, 4TO pa3IUYHbIE M0 COCTaBY MarMaTUYeCKUe pacIyiaBbl BOZHUKAIOT HA
pa3HBIX TIIyOMHAX 36MHBIX HENp, 00pa3ysch Kak B Mpejesiax BEpXHEH MaHTUU, TaK U B
npeaenax 3eMHOM Kopbl. biarogaps paznuunio GU3NYECKUX U XUMHUYECKUX CBOWCTB
AJIEMEHTOB B MPOIIECCE OCTHIBAHUS MarMaTHYECKUX PACIUIAaBOB B HEJpax 3eMIIU MPOU C-
XOauT uX pazaenenue (muddepennnanus), oopa3ysi CKOIUICHHUS OMPEISICHHBIX XHMH-
YEeCKUX AJIeMEeHTOB. [Ipyu ocThIBaHMM Tak Ha3bIBAEMBIX OCHOBHBIX Marm, COJEpkKaIInX B
cBoeM coctaBe MeHee 50 % SiO,, mporiecc pa3aeneHus clararinX WX BEIIeCTB UACT
MoI00HO BBITIJIaBKE YyTryHa B IoMHE. [Ipu 3TOM B 3acThIBaomMX Ha riayOWHE CKOILIe-
HUSX MarMbl KBEPXY BCIUIBIBAIOT JIETKUE MUHEPAJbI, @ HA JHO MAarMaTH4eCKOW KaMephl
OITYCKAIOTCSl TSKENble, 00pa3ys pyAHble MarMaThdeckue MectopoxiaeHus. Hambomee
3HAYUTEIbHBIC U3 HIUX MECTOPOXKICHUS JKelie3a M TUTaHA, XpOMa W TUTATUHBI, MU U
HUKEJIS.

CoBeplieHHO MHa4Ye 000COOISAETCS KOMIIOHEHTHI PYAHBIX MUHEPAJIOB MPH 3aCThI-
BaHMM TaK Ha3bIBAGMBIX KHCIBIX Marm, cojaepxammx O6oiee 50 % SiO,. DT Marmsl
OOBIYHO OTIWYAIOTCS TTOBBITICHHBIM COACPKAHUEM PA3IMYHBIX Ta30B, B TOM YHCJIC U Ta-
POB BOJBI. ['a3bl pacTBOPSIIOT MHOTHE XMMUYECKHE COCAMHEHUs, OCOOCHHO MeTauinye-
CKHe, U HE TAl0T MM BHITIAJIaTh B OCAJIOK HA PAaHHUX CTAIUSIX OCThIBaHUS Marmbl. [103T0-

18



MY YCJIOBHS I UX KOHLEHTPALIMU CO3MAIOTCS B CaMbIX MO3/IHUX, HE YCHEBIINX MOJHO-
CTBIO OTBEPAETh OCTATKaX MarMaTUYECKHX PacIUIaBOB. YacTh TaKWX OCTATOYHBIX pac-
[JJABOB MAarmbl, HACHIIIEHHBIX TOPSYMMHU Ta3aMd U PACTBOPEHHBIMU B HUX ILICHHBIMU
KOMIIOHEHTaMH, JaeT HA4ajlo CICAYIOIIUM 3TaraM 3HIOT€HHOTO MUHEPaToo0pa30BaHuUs
(merMaTUTOBOMY M MOCTMAarMaTUYECKOMY).

[TermatuTOBOE MUHEpaI000pa30BaHUE MPOTEKAET B BEPXHUX YACTAX MarMaTuye-
CKMX OYaroB B YCJOBHSAX BBICOKOTO JaBJEHUS W OOraTCTBa MarMbl JIETYYUMHU KOMIIO-
HEHTaMH. 3/1eCh BO3HUKAIOT BeChMa CBOCOOpa3HbIC MOPOJIbI, Ha3bIBAEMbIC MErMaTUTa-
mu. [log mermatutamMu OOBIYHO MOHUMAIOTCS JKWIIBI U APyrue oOpa3oBaHUs KPYIHO-
WJIA TUTAHTO3EPHUCTOTO CTPOCHMS, CIIOKEHHBIE B OCHOBHOM TEMU K€ MUHEPAJIAMH, UYTO
sl TOPHBIE MOPOBI, C KOTOPHIMU METMATUTHI CBSI3aHbI IO CBOEMY IMTPOUCXOXKAECHUIO.

[TermaTuTOBBIE TENAa HEPEAKO UMEIOT 30HAIBHOE CTPOCHUE U TEHACHICHIUIO K
YBEJIUYCHUIO Pa3MEPOB MUHEPAJIOB OT nepudepuu K neHTpy. Yacto B 1eHTpaIbHON Yya-
CTM MErMAaTUTOBBIX TEJ HMMEIOTCS MOJIOCTH, HA3bIBAEMBIE HAHOPBIIIAMH, B KOTOPBIX
bOpMUPYIOTCS KPYITHBIE KPHUCTAJLIBI MOPUOHA, OPTOKJIa3a, aMa30HHUTA, aMETUCTa, Oe-
puiIa U Ipyrux MuHepanaoB. MHOrga Takue KpUcTauibl JOCTUTAIOT TUTAHTCKUX pa3Me-
POB — J10 HECKOJIbKMX METPOB B JUIMHY U BECOM JI0 HECKOJIBKUX JECITKOB TOHH. Hapsi-
1y C TJIaBHBIMU MOPOA000pa3yIOIMUMH MIUHEPAIIAMU — TIOJIEBBIM IIIITATOM U KBaplleM B
nerMaTuTax HabJI0Iar0TCs TypMaJIMH, MYCKOBUT, TOIAa3, OEPUILI, TAHTAIUT, KOJTYMOUT,
CIIOJYMEH, a TaKXXe MUHEPAJIbI, COJIepKaIlue ypaH, TOPUH, 0JIOBO, BOJIbGpaM, peaKo3e-
MeJbHBIE JIeMeHTHI U Ap. [lermatutoBbie oOpa3oBaHusl HAOIIOAAIOTCS CPEU MarMatH-
YECKUX MOPOJ PA3TMYHOIO COCTAaBa, HO HAMOOJIbIIIEe PAa3BUTHE U 3HAUYCHUE UMEIOT TeT-
MaTHUThI, CBA3aHHBIE C TPAHUTHBIMH U IIEJIOYHBIMHU ITOPOIAMM.

Ha npoucxoxeHre nerMmaTuTOB HET €IUHOW TOYKU 3peHusa. C OJHOU CTOPOHBHI,
o0Opa3oBaHuE MErMaTUTOB TECHO CBA3aHO C MarMaTUYECKUMH MPOIECCaMU, a C IPYroiu
— BCE€ OHHU HECYT SIBCTBEHHBIE CJIe/Ibl MHTEHCUBHBIX MOCTMAarMaTU4ecKux Mpeodpaso-
BaHui. COOTHOIIIEHUE U POJIb ATHX IMPOILIECCOB MPU 00PA30BAHUM METMATUTOB TPAKTY-
erca mo-pazHoMy. Ilo mpeacraBnenuto A.E.Depcmana, OHM BO3HUKAIOT BCIIE/ICTBUE
PACKPUCTAILTU3AIMKN OCTATOYHOTO MarMaTH4eCKOro pacriaBa, 00OTaleHHOTo JeTyY -
MU KOMIOHEHTaMH, OTKATOTO U3 MarMaTH4E€CKOTO o4yara B TPEUIUHBI OKPYKaIOLIUX €ro
ropubix nopoA. WHele npencraBienus npeaioxensl A.H. 3aBapulKUM U pa3BUTHI U
nononHeHbl 3ateM B.J[. Hukutunsim u C.A. Pynenko. OHM CUMTAIOT, YTO OCTATOYHOTO
paciuiaBa MerMaTUTOBOTO COCTaBa HE CYIIECTBYET U MErMaTUThl BOZHUKAIOT BCIEACTBUE
MEPEKPUCTAIIIN3ALNN TIEPBUYHON MATEPUHCKOM TOPHOM IOPOJABI, MPOUCXOMISIIIEH 3a
CYET €€ MOIIHOW mepepadOTKU MO/ JEHCTBUEM TOPSYMX Ta30-BOAHBIX PACTBOPOB TIIY-
OMHHOTO MTPOUCXOKICHHUS.

C nmermatuTaMu CBSI3aHbI MECTOPOKICHHS IPArolleHHbIX U IBETHBIX KaMHEH, Ke-
PaMHYECKOTO CHIPBS, A TAKIKE PEIAKUX JIEMEHTOB.

[TocTmMarmaTrueckoe MHHEPAIO000pa30BaHUE 3aBEPIIACT IK30TCHHBIC MPOIECCHI
MHUHEpaiooOpa3oBaHusi. MarmMaTU4ecKue ra3bl ¢ paCTBOPEHHBIMU B HUX KOMIIOHEHTaMU
HE TOJIbKO HAKAILJIMBAIOTCS B OCTATOYHBIX OYarax Marmbl, HO TaKXe€ MOTYT Mpocayu-
BAThCA YEPE3 YK€ OTBEPAECBIINE CTCHKH, IPOHUKAs BO BMeIIaromue nopoasl. [Ipu stom
MEXy (DUIBTPYIOIIMMUCS PACKAJECHHBIMU Ta3aMHU U OKpY>Kalolled rOpHOMl Mopojoin
MOT'YT BO3HUKaTh XUMUUYeCKUe peakuur. OcobeHHO OypHO OHM MPOTEKAIOT MEXKIY TO-
pAYUMH MarMaTUYeCKUMU ra3aMy U KapOOHATHRIMU MopoaamMu. B xoze Takux peaxkuuii
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1o nepu@eprr MacCCUBOB OCTHIBAIOIIMX MAarMaTUYECKUX MOPOJ B 30HE UX COMPUKOCHO-
BEHHUA ¢ KapOOHAaTaMM BO3HHMKAIOT TaK HAa3bIBAEMbIE CKapHbI — MOPOJbI COCTOSIIIUE U3
CUJIMKATOB KaJIbLIMS, JK€JIe3a, MarHus U IPYTUX 3JIEMEHTOB, 00pa3ylouiue rpaHarsl, Mu-
POKCe-Hbl, aKTUHOJIUT, BOJUIACTOHHUT, MUJ0T, Be3yBHaH, KapOoHaThl U kBapu. Co ckap-
HaMH 4acTO OBIBAIOT CBSI3aHbl MECTOPOKICHUS Kelle3a, BOJIb(ppaMa, MOJINMETAIOB U
IPYTUX IOJIE3HBIX UCKONIAEMBIX.

[Ipu BHEeIpeHUN MarmMbl B CUJIMKATHBIE TOPOAbl B KOHTAKTOBOM 30HE 00pa3yroTcs
rpensensl. ['per3eHsl, Kak MpaBuio, UMEIOT 30HAJIbHOE CTPOCHUE U COCTOST B OCHOB-
HOM M3 KBapla, Oeyoi Ciltojibl, Tonasa, TypMaiuHa, oepuiia, (GparoopuTta U Ipyrux Mu-

HepasioB. ['peil3eHbl OOBIYHO COMPOBOXKAAIOT KACCUTEPUT — BOJBPPAMHUTOBO-
KBapLEBbIEC XKUJIbl WU PEKE KBAPIEBbIE KWIbI C MOJUOJEHUTOM, APCEHOMUPUTOM U
BUCMYTHHOM.

Ho ne Bce mMarmaruueckue (pJIrOubl pearupyroT Ha TIIYyOWHE C BMEIIAOIUMHU
nopoaamu. bosibliasi UX 4acTh BCJIEACTBUE BBICOKOTO JIABJICHUS YCTPEMIISIETCS MO Tpe-
IIMHAM U TIOpaM TOPHBIX MOPOJ K MOBEPXHOCTU 3eMJHU. [Ipyn 3TOM MUHEpAIN30BAHHBIE
napbl MOCTEMEHHO OXJIaXKJIalTCA, CKUMAIOTCA U TMPEBPAIIalOTCS B TOPSYME BOJIHBIC
pacTBOpbl — TUAPOTEPMBI. [ UAPOTEPMBI TaK)KE€ MOTYT BOSHUKHYTH U 33 CUET METEOP-
HBIX BOJ TTYOMHHOU IMUPKYJSIHUKA. DTH PACTBOPHI OYEHBb MOJIBUKHBI 1 3aMOJHSIOT Tpe-
IIUHBI, POPMUPYS KUIIBI, 3aJICKU U HENIPABWIbHBIC CKOTUJICHUS THAPOTEPMATIbHBIX MH-
HepanioB. O0pa3oBaHNe MUHEPAJIOB B HUX HAXOJAUTCS B TECHOM 3aBUCUMOCTH OT TEMIIE-
patypsbl. JIJis OCHOBHBIX THUIIOB THJPOTEPMATBHBIX 00pa30BaHUI MPUHSATHI CJICIYIOIINE
Ha3BaHMS B COOTBETCTBUU C TEMIIEPATypHBIMU MpeAeTaMi MUHEPaIo00pa30BaHUs: OT

300 go 500°C — BbICOKOTEMIIEpATypHBIE (rUNoTepManbHbie); oT 150 mo 350°C —
cpenHeremiieparypueie (Me3otepmainbhbie); oT 40 1o 200°C — HuU3KOTEeMIepaTypHbIe
(U TEpMaNTbHBIC).

MuHepalbHBIN COCTaB THAPOTEPMATBHBIX 00pa30oBaHUM KpaitHe pazHooOpaseH. B
MOJIaBJISAIONIEM OOJBIIMHCTBE OHHM MPEICTABICHBI MacCaMH KBaplla, KOTOPHIE BKIIOYa-
I0T B €01 CKOTUICHUSI pa3HOOOpa3HbIX MUHEPAJIOB, CPEIM KOTOPHIX Yalle BCEro mpeoo-
JAJal0T CEPHUCTHIE COSTUHEHUs MeTaioB. [IpHHATO pa3nuyarh >KUJIBHBIE U PYIHBIC
MUHEPAJIbl TUAPOTEPMATBHBIX CUCTEM. K KUIBHBIM OTHOCATCS COCIMHEHUS HEPYIHBIX
KOMITIOHEHTOB, OOBIYHO PE3KO MPeo0IaJarolIuM B THIPOTEPMAIBLHON CUCTEME, a K Py I-
HBIM — MHUHEPAJbl 00pa3yoIIie PyIbl.

B BBICOKOTEMITEpaTypHBIX 00pa30BaHUSAX TJIABHBIM KUJIBHBIM MHHEPAJIOM SIBIISI-
€TCsl KBapIl, C KOTOPHIM aCCOIMUPYIOT CIIOJIbI, TYPMAJIUH, KaCCUTEPUT, BOJIb()paMur,
BUCMYTHUH U JIpyTrue MUHEpalbl. B cpegHeTemMnepaTypHbIX 00pa3oBaHUSX Haubomee ya-
CTBI KBapIl, KaJbIIUT, OAPUT, CHIACPUT U JOJIOMUT, C HUIMHU aCCOIMUPYIOT 30JI0TO, Taje-
HUT, chaneput u OOPHUT, a TAKXKE U Ipyrue MUHEpaibl. B HU3KOoTeMIepaTypHbBIX o0pa-
30BaHUSX CPEIU >KUIBHBIX MHUHEPAIOB OOBIYHO BCTpEUaeTCs KBapI (MHOTIIa B BHUJC
omana) ¢ ¢GIOpUTOM, OApUTOM M KapOOHATaMH, PYIHBIE MHHEPAIbl TPEICTABICHBI
3/1eCh MapKa3uTOM, CAMOPOJIHBIM cepeOpoMm, cyinbhocosiMu cepedpa, KHHOBAPHIO, aH-
TUMOHUTOM, peaIbrapoM M aypUIUTMEHTOM. Mexay 3TUMU TpeMsl T€HETUYECKUMU TH-
MaMy HaOII0Jal0TCSl MOCTENEHHBIE MEePEeXObl, TPU ITOM KOJIUYECTBO U COOTHOIICHUS
MUHEPAJIOB MOTYT ObITh camble pazHooOpa3Hbie. HekoTopbie ruipoTepMaibHble KUIIbI
CJIararoTcs JIMIIb OJJTHUM MUHEpaoM (Halpumep, >KUJIbl TAJICHUTA B U3BECTHAKAX), APY-
TUE COCTOSIT U3 HECKOJIBKUX JECATKOB MUHEPAIOB. MUHEpaibl MOTYT MOCJIE€I0BATEIBHO
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3aMOJIHATH OTKPBITHIE TPEIIMHBI WK MOJIOCTH WJIM MOTYT 0Opa30BBIBATHCS 3a CUET MO-
CTEMEHHOTO 3aMEIICHUSI OKPYXAIOIIKUX TOPHBIX MOopoa. Takoe 3amelieHrne Ha3bIBaeTCs
METacoOMAaTO30M U HaOJIIOJAeTCs KaK B BUJIE METACOMATUYECKUX JKUJI, TAK U B BUJIE Me-
TaCOMAaTUYECKUX 3aJICIKEN.

2. JK302eHHbIe npoyeccol

DK30T€HHBIE MPOIECCHl MPOTEKAIOT B COBEPIIICHHO MHBIX YCIOBUSIX HEXKEIU MPO-
1IECChl AHJOTEHHOTO MHUHEPaiooOpa3oBaHus. JK30T€HHOE MUHEpaIoo0pa3oBaHue MpHU-
BOJUT K (DU3NYECKOMY M XMMUYECKOMY Pa3JI0KEHHUIO TOTO, UTO OBLIO CO3/1aHO IK30TeH-
HBIMU TIpOIIECCaMU M OJTHOBPEMEHHO K BO3HHKHOBEHHIO HOBOOOpa3OBaHUM, YCTOWUYM-
BBIX B MHOU cpene. YacTb MPOAYKTOB Pa3IOKEHUS TEKYIIUMU BOJAMU MEPEHOCUTCS B
PACTBOPEHHOM WJIM B3BEIICHHOM COCTOSIHUU U MO MYTH CIICIOBAHMS OTJIAraeTcsl B Me-
CTax 3aMeJJICHHOTO TE€YEHHUs BOJ. 3JE€Ch TaKkKe MPOUCXOASAT CBOCOOpa3HbIE MPOIECCHI
MUHEpaI000pa3oBaHusl, MPUBOIAIIME K OTJIOKEHHUIO OCAJKOB B BHJE TUIACTOB HA JIHE
BOJ0eMOB. Takum 00pa3oM, MOXKHO BBIJICTUTH Cleaytone GopMbl MPOSBICHUS IK30-
TE€HHBIX TIPOIIECCOB: (PU3MUECKOE U XMMUYECKOE BHIBETPUBAHUE T'OPHBIX MOPOJ pa3iiviy-
HOTO TPOUCXOXKJICHUS, MEPEHOC NPOJIYKTOB BHIBETPUBAHUS, OTIOKEHUE HX B BUJIC
0CaJiKa U MOCJeAYyIoIIee OKAMEHEHHUE TTOCIIEHETO.

dusnyeckoe BHIBETPUBAHNE COCTOUT B MEXaHUUYECKOM Pa3pyIICHUH TOPHBIX I10-
POJI TIOJT BIHMSTHUEM KOJICOAHUU TEMIIEpaTyphl BO3IyXa, 3aMep3aHus U OTTAUBAHUS BOJIbI
B TPEIIMHAX, BHIMBIBAHUSI YACTUYECK TOPHBIX MOPOJ TEKYYHMMHU BOJAMU WJIU BbITYBaHUS
UX BETPOM, JAPOOJICHUSI OEPETOBBIX CKaJl MOPCKUMH BOJTHAMHM, ITEPETUPAHUS MOPOJ MPHU
JIBUKEHUU JIEHUKOB W T.N. XUMHUYECKOE BBIBETPHUBAHHE 3aKIIOYAECTCS B YACTUYHOM
WIH TIOJTHOM Pa3JI0KEHUHU MUHEPATIOB TOPHBIX MOPOJ O] BIUSHUEM KHUCIOPOAa BO3Y-
Xa, YTIEKUCIOTHI, aTMOC(PEPHBIX U TPYHTOBBIX BoA. [lociennue oOBIYHO comepx aT B
PacTBOPEHHOM COCTOSIHUM YTOJBHYIO, HHOTJIA CEPHYIO U JAPYTrHe, B TOM YHCIIe U Oopra-
HUYECKUE KHUCIIOTHI, BBIIEISEMbIE B IMPOIIECCE KUZHENEATEIbHOCTU OAKTEpHil U Impu
Pa3NOKEHUU PACTUTENBHBIX OCTATKOB B MOYBAX, TOPMSIHUKAX U MPOYHX 00pa30BAHUSIX.

Cpenu mpoayKTOB XMMHYECKOTO Pa3NIOKEHHUS TOPHBIX MOPOJ BBIACISIOTCS JIET-
KOPAacCTBOPUMBIE U TPYAHOPACTBOPUMBIE COeIMHEHUS. JIETKOPaCTBOPUMBIE COCTMHEHHS
(conmm xamusi, HATPHsI, KaJbIUsl, MAarHUs1) YHOCSATCS BOJHBIMH TOTOKAMH, a TPyIHOpPAC-
TBOPHUMBIEC COCIMHEHUS KPEMHUS, ATIOMUHUSA, JKelie3a, MapraHiia OCTalOTCS Ha MeEcCTe.
Onu HakarMBaroTCs U (GOPMHUPYIOT TaK HA3bIBAEMbIE KOPHI BBIBETPUBAHHS, OOBIYHO
MPE/ICTAaBICHHBIE TIMHUCTHIMU TIOPOJIAMH OCTATOYHOTO MPOUCXOXKICHUS, (T.€. 00pa3o-
BaBIIIMMHUCS HA MeCTe 0e3 CyIIECTBEHHOTO nepemerienus). OcTaTouHbIe MPOTYKTHI MO-
I'yT MOJBEPraThCs MOCIEAYIOUIEMY Pa3MbIBY, MEPEHOCY U MEPEOTIOKEHHUIO B JIPYTUX
MeCTaxX, BXO/sl B COCTaB OCaJJ0YHBIX MOPOI.

Crnemndudeckuii xapakTep HMEIOT TMPOIECChl XWMHYECKOTO BBIBETPUBAHUS
Cynb(OUIHBIX Py, MOCKOJIBKY MPU OKUCICHUH CYIb(PUI0B 00pa3yeTcs cepHas KHCIOTa
U JIETKOPACTBOPHUMBIE CYJIb(haThl, KOTOPHIE 3aT€M BBIHOCSTCS B Oojee TIyOOKHe TOpHu-
30HTHI. OCTaBIIIMECS HA MECTE OTHOCUTEIBHO YCTOWYMBBIE COEAUHEHUS] — KPEMHE3EM,
OKHUCIIbI Y TUJIPOOKUCIIBI JKeJie3a WM AIFOMUHMSI — CO3/al0T TaK HA3bIBAEMYIO KeJe3-
HYI0 MUY, UMEIIYyIo Tameoopasnyo gopmy. [lo Mepe mpocaumBanusi B Oonee
rIyOOKHEe TOPU30HTHI MUHEPAIU30BAaHHBIC PACTBOPHI MUTPUPYIOT B TIOPOABI OOCTHEH-
HbIE€ KHUCJIOPOJOM W HACBIIICHHBbIE BOJOW, U OCaXJAIOTCSI B HUX B BUJIE BTOPUYHBIX
cynbpuaoB, oOpazyst OoraTeie 3ajie:kd. TakuM 00pa3oM, MHOTHUE PYAHBbIE MUHEpAbI,
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KOTOpbIE€ MEPBOHAYAIBHO MOXXHO ObLJIO OBl BCTPETUTH B MpejiesiaXx BCeM 30HbI OKUCIIE-
HUS KOHLIEHTPUPYIOTCS B €€ HIDKHEHW 4acTu U TIIy0)Ke B 30HE BTOPUYHOTO OOOTalleHUS.
31ech MHUPOKO PACIpPOCTPAHEHBI KapOOHAThI, CHIIMKATHI, OKUCIBI U CYJIb(PUIAL MEIH,
CBHMHIIA, IMHKA U APYTUX METAJUIOB.

[IepeHoc TPOAYKTOB BBIBETPUBAHUS OCYLIECTBIISIETCS PEKaMU, PY4YbsIMU, Bpe-
MEHHBIMHM BOJJOTOKaMH, MOPCKUMH BOJIHAMU M TEUEHUSMHU, JISTHUKAMU, BETPOM U JPY-
TUMH TE€OJIOTUYECKUMH areHTaMH, JACHUCTBYIOIIMMU Ha MOBEpXHOCTH 3emiu. [lepeHoc
CONPOBOXKIAETCSI HEMPEPHIBHBIM JTOMOTHUTENBHBIM Pa3pylI€HUEM, UCTUPAHUEM U OKa-
ThIBAHUEM OOJIOMKOB, UX COPTHUPOBKOH IO pasmepy U Becy. [[uTenbHbIN 1 MHOTOKpAT-
HBIN TIEPEMBIB PHIXJIBIX OTJIOKEHUN BEACT K KOHIEHTpAIMU HanboJee TSKEIbIX MpoY-
HBIX U YCTOMYMBBIX MHUHEPAJIOB B Pa3IMYHOIO POAA POCCHINAX (MOPCKHUX, PEUHBIX,
JI€TbTOBBIX, O3€PHBIX, JICTTHUKOBBIX U CKJIOHOBBIX).

OcankooOpa3zoBaHue 3aKJII0YAETCS B OTJIOKEHUU MaTepuaia pa3pylieHHBIX Top-
HBIX MOPOJ B PEKaX, 03€pax, MOpPAX U OKeaHax. B 3aBUCMMOCTH OT TOTO, KAaKUM MyTEM
IPOUCXOJUT OTIIOKEHUE MEXAaHUYECKH (OCaKEHUE B3BEIICHHBIX YACTHII), BCJICIACTBUE
MPOIECCOB KOAryJsIIMM KOJUIOMIHBIX PAaCTBOPOB, KPUCTAIUIM3AIMKA W3 HACBIIIEHHBIX
UCTUHHBIX PACTBOPOB WJIM, HAKOHEI, MPU YYACTUHU >KUBBIX OPraHU3MOB, B TOM YHUCIIC
OakTepuii, pa3auyaloT MEXaHMUYECKHEe, KOJUIOMJHBIC, XUMMUYECKHE U OMOXUMUYECKHUE
0CaI0YHBIE MTPOLIECCHI U COOTBETCTBYIOLINUE OCAIKH.

JlnareHeTnyeckre MPOIECChl OXBAaTHIBAIOT BCE SIBJICHUSI MpPeoOpa3oBaHUsl OCaj-
KOB Cpa3y ke Mociie UX OTJIOKECHUS U BBIPAKAIOTCS MTPEUMYIIIECTBEHHO B 00€3BOYKHBA-
HUU TUAPOOKHUCIIOB, PACKPUCTAIIM3AMN KOJUIOMAHBIX OCAIKOB, 3AMEIIEHUN OpraHuY e-
CKHUX OCTAaTKOB KapOOHaTaMM, MUHEpajlaMu KpeMHe3ema, CyiIb(uaaMu xKeie3a U T.II.
Pe3ynpTaToM 3THX MPOIECCOB ABISIIOTCS OKPEMHEHHE O0CaKOB (IuTU(dUKAIus) U o0pa-
30BaHUE OCAJ0YHBIX TOPHBIX MTOPO/I.

NudunprpaiimonHbie Mporecchl BOSHUKAIOT MPHU BBIBETPUBAHUU TOPHBIX MOPO/I,
KOI'/la 3HAUUTENIbHAS YaCTh XUMUYECKUX 3JIEMEHTOB BBIIIEIAYMBACTCS TPYHTOBBIMH BO-
JaMHU, KOTOPBIE, MPOCAYUBASICh CKBO3b TOJIIY OCaJ0YHBIX IMOPOJ, B3aUMOJIEUCTBYIOT C
HUMU U 00pa3yloT crnenupuyeckrue HU3KOTeMIlepaTypHble MUHEPAJIbHbIE aCCOLAITIH.

3. Memamopguueckue npoyeccul

Kakum ObI myTem He 00pa30BBHIBAINCH TOPHBIC MOPOABLI M KaK OBl YCTOWYHMBHI U
NPOYHBI OHU HE OBbLIW, TIOTA/iasi B UHBIE YCIOBUS OHM HAaYWHAIOT U3MEHSTHCA. [ OpHBIE
MOPOBI, 00pa3yIoIINecs: B Pe3yIbTaTe N3MEHEHHUSI COCTaBa WJIM CBOMCTB MEPBOHAYAN b-
HBIX TOPHBIX MOPOJ] HAa3BIBAIOTCS METaMOP()UUECKUMH, & CaM IMPOIIECC U3MEHEHHUS Tep-
BOHAYAJIBHBIX TIOPOJI — MeTaMopPu3MoM (To-rpedecku «metamopdo» — mpeobdpazo-
BBIBAIOCH, MPEBPAIIAOCh). MeTtaMoppuUecKrne MPOIECChl OOBIYHO TMPOUCXOMSIT MO
BO3JICMICTBUEM BBICOKUX TEMIEPATYyp, NABJICHUI, XMMUYECKU AKTUBHBIX PacTBOPOB U
ra3oB. [Ipu sTomMm MeTamophu3M MOHET IPOUCXOAUTH KaK C MPUBHOCOM BEIIECTBA, YTO
BEJIET K U3MEHEHUIO XMMHYECKOIO COCTaBa MEPBUYHONW MOPOJbI, TaK U 0€3 MpPUBHOCA
BEIECTBA, B ATOM CIydae XMMHUYECKHUH COCTAaB MOPOJBI OcTaeTcs 0e3 m3MeHeHui. Me-
Tamop(udecKre mpoIecchl MPUBOAAT K pacmay HEKOTOPhIX MUHEPAIOB UCXOIHBIX TO-
pOJI, TIOSIBICHUIO HOBBIX MHHEPAIOB M (HOPMUPOBAHHMIO XapAKTEPHBIX MeTamopdude-
CKMX CTPYKTYpP M TEKCTyp. HacTo HOBbIE MUHEpPAIbl COBCEM 3aMEIIAIOT CTAPbIE, OCTaB-
7511 OT HUX TOJIBKO KOHTYPHI, OYEPTaHUsl, IO KOTOPHIM Mbl U MOKEM CYJIUTh O Hayallb-
HBIX MUHEpaax.
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MHorue MuHepanbl TUIHYHBIE i1 METAMOP(QHUUECKUX MOPOI, MOKHO BCTPETUTD
B MarMaTW4ecKUX U OCAJOUYHBIX TOPOJaX, HO €CTh M TaKHe, MPOUCXOXKIECHUE KOTOPHIX
00yCTIOBIIEHO TOJIBKO METaMOPPUIECKUMH TpolieccaMu. B oTnuune 0T MarMaTu4eckux
MPOIECCOB, MUHEpPaI0o00pa3oBaHUe MPU MeTaMop(du3Me MPOUCXOIUT MPEUMYIIIECTBEH-
HO B TBEpAOU cpene. A 3TO O3HayYaeT, 4To npu GOPMUPOBAHUUA METaMOP(PHUUECKUX IMO-
POl KPHUCTAIBI HAXOJATCS B YCIOBHSIX, MPEMATCTBYIOMINX HX CBOOOAHOMY POCTY, U
MO3TOMY OHH PEJIKO JOCTUTAIOT COBEpIIeHHOW (hopMbl. BmMecTe ¢ TeM HEKOTOpPHIM Me-
TaMOpPUIECKIM MUHEpajIaM CBONCTBEHHBI OTHOCUTEIBHO KPYIHBIE U XOPOIIo 00pa3o-
BaHHBIC KPUCTAJIBI Ha3bIBa€MbIe TOpPUpobdIacTamMu.

C meraMop(HUUECKUMHU TPOIIECCAaMHU aCCOLMUPYET OOJBIIOE KOJTMUYECTBO MECTO-
POXICHMI MOJIE3HBIX HCKoMaeMbIX. K MeTaMopdruecknm mopogaM peruoHaIbHOTO Me-
Tamopdu3Ma MpUypoUueHbl Oorareiiimme MecTopoxaeHus xeneza (Kypckas marauTHas
anoManusi, Kpusoii Por). C KOHTaKTOBO-METaCOMAaTUYECKUMU MPEOOPA30BAHUSIMH CBSI-
3aHbI CKOIUICHHS Kelle3HbIX pyA (T. MarautHas Ha Ypane), 6orateie pyabl MOJIUOACHA
(Teipubiay3 Ha KaBkase), peKOMETaNIbHBIE W TOJUMETAJUTMUECKUE MECTOPOKICHHUS,
BTOPUYHBIC KBAapPIUTHl C BBHICOKOTJIMHO3EMHUCTBIM CHIPHEM M MEIbI0, MECTOPOKICHUS
Tajgbka U acOecTa, Hak1aKa (KOpyH/Ia) U CJIIoAbL. TakKe BEIMKO 3HAaUeHUE MeTaMopd u-
YEeCKUX TIOPOJ] KaK CBIPBS ISl CTPOUTEIBHBIX U IEKOPATHBHBIX paboT: Mpamopa, KBap-
IIUTa, KPOBEIbHBIX CJIAHIIEB U CEPIICHTUHUTOB.

Konmponvnule sonpocul

1. Ilepeuncnure knaccel MuHepaiaoB. [lo kakoMy IPUHIMITY MUHEPAJbl MOIpa3-
JENSIIOT Ha KIacchl?

2. OxapaxkTepu3yiTe OCHOBHBIX MIPEICTaBUTENCH KaXKI0TO KJIacca MUHEPAJIOB.

3. [lepeuncnuTe U oxapakTepU3yHTe rPyNIibl MUHEPAIOB MO MPOUCXOKIACHUIO U
yCIIOBUSAM 00pa3oBaHUsI.

Tpebosanus k omuemy
Hroru nmabopaTopHoii pabOTHI IPEJACTABUTH B BHJI€ TaOMUIIBI (TabI. 1).

Tabmumna 1

XapakTepHCTHKA ITOPOI000PA3YIOIINX MUHEPAJIOB
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JlabopaTopHas padora Ne 3
4 yaca
I'OPHBIE ITOPO/bI

L]env pabomsi
3akperieHre 3HaKOMCTBA ¢ HanOoJiee PacpOCTPaHCHHBIMU TOPHBIMH TTOPOIAMH.

3aoauu pabomuwi

1. O3HakoMHTBCA € KiaccH(HKAIMEd TOPHBIX MOPOJ MO MPOUCXOXKICHUIO H
yCIOBUSIM 00pa30oBaHUsl.

2. OxapakTepru30BaTh OCHOBHBIX MPECTaBUTENCH MarMaTu4eCcKuX, OCAIOYHbIX U
METaMOP(PUIECKUX TOPHBIX TOPO/I.

Obecneyusarowue cpedcmaa

Komnexknus «['opHBIE TOPOABI», IIKajda TBEPAOCTH MUHEpaioB Mooca, moapyy-
HBbIC MaTepuajbl JJI ONPEICICHUS TBEPAOCTH TOPHBIX TOpoa, GapopoBbIC CTYIIKH,
JYTIBI, CTCKJISTHHBIC TUTACTUHKH, aJTbOOM C MJUTFOCTPAIIHSIMHU.

3aoanue

N3yuuts mo obpas3naM Cc ITUKETKaMU TJaBHEWIINE TopHblEe Mopojsl. OnucaTthb
npe/ICTaBUTENEH CIeNYIOIUX KIAacCOB TOPHBIX Mopoa: | — MarmaTtudyeckue (MHTPY3UB-
HBbIC: TPAHUT, CUCHHT, TUOPUT, rab0po; dpdy3uBHbIe: 6azanbt, memsa, oocuauan); 11 —
meTamop(duueckre (Mpamopa, rHedchl, kBapuuThl, ciaHisl); III — ocagounsie (06s0-
MOYHbBIE: BaJyHbI, IJIbIObI, 11€0€Hb, TajibKa, I'PAaBUM, XpsIll, KOHIJIOMEpaThl, OpeKUYnH,
IIECOK, IIECYAHHUK, JIECC, AJIEBPOJIUT, [TIMHA, aPTHIINT; XUMUAYECKHUE: TAIUT, KAPHAJLIUT,
CWJIbBUH, TWIIC, AHTUJPUT; OPraHOTE€HHBIEC: U3BECTHAK, MEPIellb, TOJIOMUT, TUATOMMT),
IV — nouBoo6pasyromniue (3110BUH, AETIOBUN, aJITIOBUM, O3€PHBIE OTIIOKEHUS, MOPCKHE
OTJIOXKEHHUSI, 30JIOBbIE OTIOXKEHMs, MOPEHa aJOMOCHJIMKaTHasl, MOpeHa KapOoHaTHas,
HOKPOBHBIN CYTJIIMHOK, JIECC, JIECCOBUIHBIA CYTIIMHOK, (DIIOBUOTIISIMAIBHBIE TECKH.

Texnonoeus pabomul

N3yuuts mo obpas3iiaM ¢ STUKETKAaMU BHEIIHHE MPHU3HAKU U (U3MUYECKHE CBOM-
CTBa YKa3aHHBIX T'OPHBIX IMOPOJ M COCTAaBUThH B pabodell TeTpaau OOIIyr0 TaOJHUIlYy IO
npenokeHHoMY oOpasity. [Ipu BeimosHeHUH pabOThl MOXKHO UCIIOIB30BaTh WILITIOCTPa-
TUBHBIA MaTepuall.

Teopemuueckue ocHOBbI

I'opuble mopopsl. [louBa cocTOMT W3 TBEpPABIX YaCTHUI, IOYBEHHOIO pPacTBO-
pa (Boja c pacTBOPEHHBIMH B HEW BEIIECTBAMH), TIOYBEHHOI'O BO3JyXa U KUBBIX Opra-
HU3MOB. B TBepnyio a3y moyB BXomST MHHEpaJIbHBIE BEIIECTBA, COCTABJISIONINE IO
90...99 % ee macchl u 6omee. MuHepanbHas 4acTh MOYBBI 00PA30BANTACH U3 TOPHBIX TO-
poz.

["opHbIE MOPOABI COCTOST U3 MUHEPAJIOB B ONPEACIICHHOM codyeTaHuu. B 3aBucu-
MOCTH OT YCJIOBUM 00Opa30BaHUsl BCE FOPHbIC MOPOJAbI MOJPA3ACISIIOT HA TPU TPYIIIbL:
MarmMaTH4ecKue, MeTaMoppuieckue u ocagounbie. Kaxxmas ropaast mopojia iMeeT CBOU
XapaKTepHbIe MPU3HAKW. BHENIHNEe MpU3HAKKW 00YCIOBJICHBI CTPOCHHEM U TEKCTYPOHU.
[To HUM pacno3HaIOT FOPHbBIE MOPOIbI.
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Ctpoenue mopojab! 3aBUCUT OT (POPMBI, pa3MepoB U croco0a cpacTaHusl clararo-
[IMX €€ MHHEPAJIOB. 3€PHUCTOE CTPOCHHE MMEIOT MarMaTHUeCKUe TIyOMHHBIE TTOPOIBI,
COCTOSIIIIME M3 KPUCTALNTUIECKUX 3€peH MUHEpasoB. V3nuBIinmecs: nu3BepKEHHBIE TTOPO-
JIbI TIPEJICTABIISAIOT COO0M 0JIHO00Pa3HYIO (HEKPUCTAIITMYECKYI0) CTEKIOBATYIO MAaccCy ¢
PaKOBHUCTHIM H3JIOMOM.

Texctypa (crmoskeHHE) XapaKTEepH3yeT pacIoSIOKEHHUE B TOPOJE €€ COCTaBHBIX
yacteil. OMHOPOAHBIMU HA3BIBAIOT TEKCTYPHI, CIOKEHHBIE OJHOPOAHBIMU MUHEpaIaMu
0e3 ompeaeNeHHO MPOCTPAaHCTBEHHON opueHTanuu. HeomHopoaHas TEeKCTypa Xapak-
TepHAa JJIs CJAHIIEBBIX TOPOJ, CIOKEHHBIX M3 TOHKUX TJIACTHHOK.

[[BeT ropHBIX MOPOA 00YCIOBICH XUMUUYECKUM COCTAaBOM M OKPACKOM BXOJSIIINX
B HUX MUHEPAJIOB.

Marmatndeckue ropHbie opoasl 00pa30oBauCh U3 pacIuiaBIeHHONW MarMbl. Eciu
OCTBIBAaHHE MarMbl MPOUCXOINUIIO MEUICHHO, Ha OO0 rTyOnHe, TO (hOpMHUpPOBAIHCH
rITyOWHHBIC, WM UHTPY3UBHBIC, TOPHBIC MOPOABI, AJII KOTOPHIX XapaKTepHBI KpUCTaJl-
JMYECKOEe CTPOEHUE U OTCYTCTBUE MOPUCTOCTH (TPAHUT, CUEHUT, TUOPUT, Tab0po, J1ab-
pamop, MepUIOTHT, AYHUT). Eciam ke Marma W3JuBaliach Ha MOBEPXHOCTh U OBICTPO
OCThIBaJIa, TO 0OPa30BHIBAINCH U3HUBINNECS, WK dPy3uBHBIC, TOpoasl. OHH HE HMe-
IOT KPUCTAJUIMYECKOTO CTPOCHHMSI, TaK KaK MPHU OBICTPOM OXJIAXKIACHUH MarmMbl HE TIPO-
UCXOAUT (OPMUPOBAHUS KpUCTAIIOB (06a3anbT, Anada3, aHAEe3uUT, JIUMAPUT).

Bce marmarudeckrie mopojabl B 3aBUCHMOCTH OT COJICPI)KAaHUS B HUX KpeMHE3eMa
Si02 nenstest Ha kucibie (cBbiie 65 %), cpennue (52...65 %), ocHoBHbie (40...52 %) u
ylbTpaocHOBHbIE (MeHee 40 %).

Haubomnee pacrpocTpaHeHHbIE MarMaTHYeCKHE TOPOJBI — TPaHUTHI CUCHUTHI,
JTMOPHTHI, aHIE3UThI, Ta00PO, Tuaba3bl, 0a3aJIBTHI.
I'paHUTBI — KHUCJBIC TIIyOWHHBIC MOPOJIBI, COCTOSIIUE W3 KaJMEBO-HATPUEBBIX

MOJIEBBIX IINATOB, KBaplla, CIIOAbl U POroBOM OOMaHKH. ['paHUTHI UMEIOT MOJIHOKpH-
CTaJUIMYECKOE CTPOEHUE, CEPYI0, PO30BYIO, KpacHyIo okpacky. [IIlupoko pacrpocTtpaHe-
HBbl BO BCEX TOPHBIX CHUCTEMax, a Takke B 00JacTH BanTHIICKOTO KpHUCTATIIMYECKOTO
muTa (Konsckuit monyoctpoB, Kapenus) u YkpanHckoil kpuctaiinueckoil miautel (Bo-
nerHO-TTogonbckas u IlpuazoBckasi BO3BBIILIEHHOCTH).

CueHutbl — riayOWHHBIE CPEIHHUE TOPOJABI, B KOTOPBHIX MPeo0IalaroT MOJIeBbIe
mmarel. B HUX B OTJIMYKE OT TpaHUTa OTCYTCTBYET KBapIl, HO OOJIBIIE COAEPKUTCS PO-
roBoii 0OOMaHKHU U aBrUTA.

JnopuThl — TIIyOMHHBIE CpelHUe MOopoabl. OTIHYAIOTCS OT CUEHUTOB 0OJiee BBI-
COKUM cojiepkanrueM (0kojo 35 %) mMBETHBIX MHHEPAJIOB (POroBol OOMaHKH, aBrUTa,
ounortuTta).

Anpne3utsl — 3¢ dy3uBHasS CpeAHSS MOPOJA, COCTOSINAs W3 IUIArMOKiasa, MH-
POKCEHOB M pOrOBOM OOMaHKH.

['a60po — riryOMHHBIE OCHOBHBIE MOPOJIBI C KPUCTALITUIECKON 36pPHUCTON CTPYK-
TypOH, 4acTO C OYEHb KPYMHBIMM KpUCTaiaMH. MIMEIOT TEMHYI0 WM TEMHO-CEPYIO
okpacky. K rab0po Onu3Ku 1o MUHEpaIOrHueCKOMY COCTaBYy 1Ma0a3bl.

bazanbTel — 3(py3uBHBIE OCHOBHBIE TTOPOIBI, COCTOSIIINE U3 TJIaTMOKIIa3a, Mar-
HETWTa U anatuTa. ba3anbThl MIKPOKO pacnpocTpaneHsl Ha [JansHem Boctoke u B Cu-
oupu. Mimerot uepHyto OKpacky, N0 XUMHUUYECKOMY COCTaBy OJIM3KU K TabOPo.
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Mertamopduueckre TOpHbIE MOPOJbI 00pa3ylTCs U3 MarMaTU4YEeCKUX MM Oca-
JOYHBIX TIOPOJI B HEAPAX 3€MJIM MPU BBICOKOM JABJIIEHUU U BBICOKOM Temneparype. [Ipu
nporudax 3eMHON KOPBI MPOUCXOAUT MOTPYKEHUE TOPHBIX Topo. [loa BausiHuEeM o11-
HOCTOPOHHETO C)KATUSl M MOBBIIICHUS TEMIIEPATYPHI MOPOAbI B PE3yIbTaTe MEPEKpHU-
CTAIM3AlIMM MOTYT NpPUOOpETaTh CIaHIEBATOCTh, TO €CTh IUIACTMHYATOE CIIOKEHHE
(cnaHIpl).

K metamopduueckum nopojiaMm OTHOCATCS] THENCHI, CIIAHITbI, MPAMOPBI, POTOBUKHU
U 1p.

['HEelChl XapakTepU3YIOTCS CIIAHLIEBATOCTHIO M KPUCTAIUIMYECKON CTPYKTYpPOHU.
YacTo BCTpeyaroTCcsl B pallOHaX paclpOCTPAHEHUs TPAHUTOB, C KOTOPBIMU CBSI3aHBI IE-
PEXOAHBIMM MOPOJIaMH — IPAHUTO-THeicamu. ['Helchl 00pa3yloTcst Kak U3 MarMaTuye-
CKHX, TaK U U3 0CaJOYHBIX OPO/I.

CraHIbl UMEIOT IJIACTUHYATOE CIIOKEHUE U JIETKO PACKAJIBIBAIOTCS B MapalIeib-
HOM HamnpaiieHuu. OHU OBIBAIOT TJIMHUCTHIE, TOPIOYHE, CIIOIUCTHIE U JIP.

['nmuHKCTBIE CHaHIBI — 3TO MeTaMOp(PHU3MPOBaHHBIE ClIaHILIEBATbIEC TIIMHBI TEMHO-
CepOM OKPACKHU.

Mpamopbl — MJIOTHBIE KPUCTAIUTMYECKUE MOPOIbI, 00pa30BaBIINECS U3 PHIXIIBIX
U3BECTHAKOB. llorpyxasce B Heapa 3eMiin, U3BECTHSAKU PACIUIABISAIOTCS, a IPU MOIH -
TUU K TTIOBEPXHOCTH OHU OXJIAXKIAIOTCA U KpUCTAUIM3yIoTcs. benbiit Mpamop oOpasyer-
Cs U3 YUCTOrO M3BECTHSKA WM Mena. [IpuMecu OKCHIOB Keje3a MPUAA0T MpPaMopy
KpPacCHBIN LIBET, a YIJIEPOJACOAEPKAIINE BEIIECTBA — TEMHO-CEPBIA.

OcanouHble TOPHBIE TOPOABI 0OPA30BANTNCH B PE3yJIbTaTe MEPEOTIOKEHUS MPO-
JTYKTOB BBIBETPUBAHUA MarMaTudeckux nopoj. Ha GompIieit yacTu 3eMHOro I1apa rmod-
BbI CPOPMUPOBAIHUCH HA OCATOYHBIX MTOPOAAX.

[To cnocoOy obpa3oBaHus BCe OCaJ0UYHBIE MOPOJbI MOAPA3ACISIOT Ha TPU TPyT-
IIbl: MEXaHUYECKUE, XUMUYECKUE U OPTaHOTCHHBIE.

Mexanudeckue, Wik 0OJOMOYHBIE, MOPOJBI 00pPa30BANMCH MPHU MEXaHHUYECKOM
U3MENbYCHUU (IPOOJECHUHU) PA3IUYHBIX TOPHBIX MOPOJ IO BIMSHHUEM TEPMHUYECKOTO
BBIBETPUBAHUS, a TAKKE PA3pYyLICHUS UX JIETHUKAMHU U CHETOBBIMH BOJAMHU.

DIOBUI — TMPOJYKTHI BHIBETPUBAHUS, OCTAIONIUECS HA MECTEe X 0Opa30BaHUA.
OTOT MaTepHrall COCTOUT U3 OOJOMKOB pa3HOro pasmepa. B ycioBusix ropaoro penseda
AIIOBUY BCTpedaeTcsl Ha MoBbIeHusAX. [ouBbl, oOpa3yroiuecs Ha TI0BUH, XapaKTepU-
3YIOTCS HU3KHUM TUIOJIOPOIMEM, MAJIOH MOIIIHOCTBIO, a TAK)Ke IMEOHUCTOCThIO U KAMEHHU-
CTOCTBIO.

JlenroBuiA — 3TO PBIXJIbIE MTPOAYKTHI BBIBETPUBAHUS, IEPEHOCUMBIE BPEMEHHBIMHU
HE3HAYUTEIIbHBIMUA BOJHBIMU NTOTOKAMH, CTEKAIOIIUMHU BHU3 110 CKJIOHAM BO BpeMs J0-
XKIEH U BECEHHETO CHETOTasHMsS. DTOT MEIKO3EMUCTBII MaTrepuall OTKIIAJIbIBAETCS Y
OCHOBaHHS W B HIDKHEW YacTU CKIOHOB. Ha NemoBHANBHBIX OTIOKEHUSAX (HOPMUPYIOT-
Csl TTOIOPOIHBIE TTOUBHI. B Topax ske BpeMeHHbIE TOTOKH 00J1aatoT OOJBIION CHUIION 1
BMECTE C MEJIKO3EMOM TMEpPEHOCAT KpYIHble 00J0MKU. B aToM ciydae dopmupyroTcs
HECOPTUPOBAHHBIE HAHOCHI, HA3BIBAEMBIE ITPOJIFOBUEM.

AJUTIOBUIT — OTJIOKEHUS] PEYHBIX MOCTOSIHHBIX BOJIHBIX MOTOKOB. DTH OTJIOXKE-
HUS POPMUPYIOTCS B JOJMHAX PEK U XapPAKTEPUIYIOTCS CIIOMCTOCTHIO U COPTHPOBAHHO-
CTBIO.
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O3epHbIe OTIO0XKEHUSI — CaIpOoIleNb, Wi, MEpreib. sl HUX XapakTepHa TOHKas
CJIIOMCTOCTb.

BonoTHbie 0TNOXEHUS COCTOAT U3 Topda 1 OOJOTHOTO HIIA.

Mopckue oTioxeHus BcrpevaroTcss B [Ipukacnuiickoil HU3MEHHOCTH, Ha Mooe-
pPEXKbE CEBEPHBIX MOpPE. DTHU MOPOALI COPTUPOBAHBI, CIOUCTHI U coAepkaT conu. Ha
MOPCKHUX OTJIOKEHUSIX (POPMUPYIOTCS 3aCOJICHHBIC ITOYBHI.

D0J10BbIE OTJIOXKEHUS 00Pa3yOTCs NpU MEPEHOCE U OTI0XKEHUH ECYaHOTO MaTe-
puana BetpoM. [lecuanpie HAHOCHI 3aHUMAIOT OOJIBIIIUE TEPPUTOPUU B MYCTHIHIX, OHU
o0Opa3ytoT Takue GpopMmbl peibeda, Kak AI0HbI, OapXaHbl, OyTpbI.

Ha o6mupHbIX paBHUHAX B OCHOBHOM PAacCHpPOCTPAaHEHBbI OTJIOKEHHUS YETBEPTUY-
HOTO Tepuojia — JIeAHUKOBbIE OTNIOkeHUs. OHM 00pa3oBalMCh B pe3yjbTaTe IpeB-
HUX OJIeICHEHUI yeTBepTUYHOro nepuoaa. Hambonee pacnpoctpaHeHsl MopeHa, (iro-
BUOTJISIITUATBHBIE TIECKH, TOKPOBHBIE CYTIUHKHU.

MopeHa — HecOpTHPOBAHHBIE, HEOJHOPOIHBIE OTJIOKEHUS, OCTABLIMECS IOCTE
OTCTYIUIEHHS] MAaTEPUKOBBIX JIb0B. OKpacka MOpeH KpacHO-Oypasi, pexxe kKelTo-Oypasi.
IIpy MOCTOSTHHOM TEpPEYBIIAXKHEHUHN MPOUCXOAUT OTJICCHUE MOPEHBI M OKPACKa CTaHO-
BUTCSI CEPO-CU30M. DTU MOPOJIbI CoiepkKaT BalyHbl. PaznuuaioT eHHOCKaHAMHABCKYIO
O6eckapOOHATHYIO aIFOMOCUIIMKATHYIO MOPEHY C BaJlyHaMM U3 IpaHUTa U KapOOHATHYIO
mopeHy. Ha OGeckapOoHaTHBIX MoOpeHax (HOPMHUPYIOTCS IMOJ30JUCTHIE 3aBaTyHEHHBIS
KHUCIIbIE TOYBBI C HEBBICOKMM IuIofopoaueM. KapOoHaTHas (WM MeCTHasl) MOpeHa
BCTpPEYAETCS MECTaMU B CEBEpoO-3amajHbix objactsax HeuepHoszemHoit 30HbI Poccuu
(JIenmnrpanckas, IlckoBckas, HoBropoackas, Bomoroackas u ap.). Ha stux mopomax
00pa3yroTcs 10CTaTOYHO OOraThie MOYBbI C HEUTPATBHON MM CIA0OIIETI0YHON peaKIu-
78

QoBUOTISIMATIBHBIE, UM BOJAHO-JIEAHUKOBBIE, MECKH MEPEHOCUIUCH OBICTPO-
TEKYIIMMH TaJdbIMH BOJAMHU JIETHUKA U OTKJIAABIBAIKCH 3a JIEAHUKOBOW TEPPUTOPHUEH.
OTH necyaHble M MECYaHO-TAJICUYHUKOBBIE OTJIOXKEHHUS HE COJEpKaT BAIYHOB U KapOo-
HaTOB. Takue OTIOXKEHHUS 0COOCHHO IIMPOKO pactpocTpaneHsl B [lonecckoit m Mermep-
CKOM HH3MEHHOCTSAX. Ha (moBHONISIIIMANBHBIX MECKax (POPMUPYIOTCS MaJIOILION0PO 1I-
HbIe, O€/THbIE TYMYCOM M TTUTATEILHBIMUA BEUIECTBAMU MOYBBI. EClii 3T MECKU MOJCTH-
JAIOT TJIMHBI, TO MMPOUCXOAUT 3a00JIaYMBaHKE TIOYB, YTO YACTO HAOJIOMAETCS B 3aMKHY-
ThIX MOHWXKEHUAX [lonechs u Memepsl.

[TokpoBHBIE CYINIMHKHA OTKJIAJIBIBAJIUCh HA MEJIKOBOJHBIX MPUIIETHUKOBBIX TEP-
PUTOPUSIX U3 MEIJIEHHOTEKYIINX BoA. OHM MEpPEKpHIBAIOT MOPEHY, YTO OTPAKAETCS B
uX Ha3BaHUU. [IOKpOBHBIC CYTTTMHKH MPEACTABISAIOT COO0N OYpO->KEeNThie COPTHPOBAH-
HbIE TIOPOJbI, OHU HE COAEPKAT BAIYHOB M CIIOKEHBI MbIJIEBATHIMU CYTJIMHKAMU OJIHO-
ponHOTO cocTaBa. [lOKpOBHbBIE CYTTIMHKH MPHU YBIAXKHEHUU HaOyXaroT, a MPH MOJChIXa-
HUU PACTPECKUBAIOTCS HA MPU3MATHYECKHUE U OpEXOBaThle OTAEIbHOCTH. OHH XapakTe-
pu3ytoTcs ci1aboi BOJIONPOHUIIAEMOCTHIO, BHICOKOW BJIArOEMKOCTBIO U CTIOCOOHOCTHIO
MOJHUMATh BOJY TIO0 KamwuigpaM Ha Oombinyro BeicoTy (3...4m). Ha mokpoBHBIX Cy-
TJIMHKaX C(POPMUPOBATUCH MOA30JIUCTHIE U IEPHOBO-TIOI30IUCTHIC TTOYBHI.

JIécc — mopoaa, pacrpoCTpaHEHHas H0KHEE JICTHUKOBBIX U BOJHO-JIEJHUKOBBIX
OTJIOKEHUU. XapaKTepu3yeTcsi OJIHOPOJHBIM IMbUIEBATO-CYTJIMHUCTBIM COCTABOM (C
npeobnaganrem yactuil ot 0,05 10 0,01 Mm), KapOOHATHOCTHIO, TOPUCTOCTHIO.
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MormtnocTs nécca cocrapisieT 10... 11m. JI€cchl — camas mydinas nmo4BooOpasy-
romas nopoaa. OIHAKO OHU JIETKO Pa3MbIBAIOTCS BOAOW, 00pa3zys OTBECHBIE CTEHKH,
YTO HEOOXOIMMO YUYUTHIBAThH MIPHU pa3pabOTKE MPOTUBOIPO3ZUOHHBIX MEPOIIPUATHUH.

JIEcCOBUIHBIE CYTIMHKHM 3aHUMAIOT MPOMEKYTOUYHOE IOJIOKEHUE MEXAy JEcca-
MH M MOKPOBHBIMHM CYTJMHKAaMHU KaK TEPPUTOPHUAIBHO, TaK U MO CBOMCTBaM. B HHX
MEHbIIE, YeM B Jiéccax, KapOOHATOB, MEHEE BbIpakeHa MOpUCTOCTh. Ha néccoBuaHbIX
CYIJIMHKaX (POPMHUPYIOTCS CEpBIE JIECHBIE MOYBBI U UEPHO3EMBI.

XHWMHUYECKHE TTOPOABLI BOBHUKAIOT ITyTEM OTJIOKEHUS BELIECTBA HA JTHE BOJIOEMOB
U3 PacTBOPOB B PE3YJIbTATE XUMHUUECKUX PEAKIUI WM U3MEHEHUS TEMIIEPATYPhl BOJBI.
Kap6onatnbsle mopoasl 00pa3yroTcs Ha JHE MOpPEN YaCTHUYHO MPU OCAXKJIECHUU U3 BOJIbI
KapOOHaTa KajblKs, MOCTYMAIOIIEr0 BMECTEe ¢ peuHoil Bojoil. bombinas ke yacTh Kap-
OOHaTa KaJjblus, OCEBILIETO HA MOPCKOM JHE, — MPOAYKT ACATEIbHOCTH HEKOTOPBIX
MUKpPOOpPranu3MoB. Tak, B MEJIOBOM NEPUOAE ME3030MCKON 3pbl IPOUCXOAUIO HAKOM-
JICHUE 3aJIeKel MeJa 32 CYeT MUKPOCKONMYECKUX paKOBUHHBIX ame0 (popamunudep u
ap.). XaopuaHbie (TaauT, CUJIbBUH U Ap.) U CYJIb(aTHBIE OTIOXKEHHUS PACCMOTPEHBI IPU
OMMUCAaHWH MUHEPAJIOB.

OpraHoreHHbI€ TOPOJIBI COCTOSIT U3 MPOAYKTOB KU3HEAEATEIbHOCTH JKUBOTHBIX U
pacTeHuil, a TakkKe U3 UX HEePa3JIOKHUBUIUXCS OCTaTKOB (TOpd). MHOrne xapOoHATHBIE
OpOo/ibl (M3BECTHSAKHU KOPAJJIOBBIE, PAKyIlIEUHBIE U Ap.) 00Pa3yrOTCs C Yy4aCTHEM Opra-
HU3MOB, B CKeJIETE WJIH 3alIUTHOM IMOKPOBE KOTOPBIX COACPIKUTCS KapOOHAT KaJbI[HUs.

Konmponvrule sonpocul

1. Ilepeuncnure knacchl ropHbIX nopo. [lo kakoMy MPUHIIMITY TOPHBIE TOPOABI TOJI-
pa3aessioT Ha KIAcChl?

2. OxapakTepu3yiiTe OCHOBHBIX MPEACTABUTENEH TOPHBIX MOPO/I.

3. JaiiTe XapakTepUCTUKY pa3IMUHBIM THIIaM MPOLIECCOB 00pa30BaHMSI TOPHBIX IMTOPO/I.

Tpebosanus k omuemy
Nrtoru nmabopaTopHoii pabOTHI MPEICTaBUTh B BUAC TaOIHIIBI (TA0MI. 2).
Tabmuma 2
XapakTeprUCTUKA TOPHBIX MTOPOJ

Knacc| Ilpouc- | Hazanme | Munepano- | Crpykry- | TBep- | Okpac- | Tekcty- | DPopmbl
XO0XIEHHE | TOpPHOI TUYECKH pa JOCTh Ka pa 3aJeranus
HOPO/IbI COCTaB
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JlabopaTopHas padora Ne4
4 yaca
MOYBEHHBIN TPO®UJTH

Lenv pabomsi
MOJIYYMTh HABBIKU TI0 XapaKTEPUCTUKE MOYBCHHBIX MPOGUIIEH OTIETHHBIX TUIIOB TIOYB;
MOJIYYCHHE TPECTABICHUI 00 OMpeeICHIN OKPaCKH U IPHUYMHAX OKPACKH TTOYB.

3aoauu pabomuwi
- 3HAKOMCTBO CO CIIOCOOaMHU OTpeieNIeHUs] OKPACKH T0YB;
- oTIpejieNieHne OKpacku 00pa3iioB MOYB.

Mamepuanvl u 06opyoosarue
1) usetoBas mikana; 2) pororpaduu MOYBEHHBIX CPE30B.

OcHogHble ceedenust no meme pabomoi
Mopdonoruyeckre Npu3HaKu MOYB

MOp(l)OJ'IOFI/I‘IECKI/Ie IMPU3HAKHA MOYB — O3TO BHCIIHHEC IIPU3HAKHU, IMO3BOJIAIOIINC

OTJIMYAaTh IMOYBBI APYT OT ApYyra, a TAKXKC OT 'OPHBIX ITOPOI, HpI/I6HI/ISI/ITeJ'IBHO CyauTs O
IMPOUCXOKIACHUHN I10YBBbI, HAIIPABJICHHOCTU U CTCIICHU BBIPAKCHHOCTHU Hquoo6pa30Ba-
TCJIBHOT'O IMpoLeccca.

B ITOYBOBCJACHUHN H aFPOHOMI/I‘lCCKOI;'I IMPAKTHUKE HauOoJIbIIee 3HAUCHUE HUMECIOT

CICOAYIOIMNC I'PYIIIIbI MOp(l)OJIOI‘I/ILIGCKI/IX IMPU3HAKOB ITOYB:

CTpoeHHe TOYBEHHOro npoduias — oOmuMi BUa BCel TOJIIM MOYBBI Ha MOMNEpeY-
HOM cpe3e (pacKorie), MPeCTaBIIONIN cO00i BEpTUKAIBHYIO MTOCIEA0BATEIbHOCTD
OJTHOPOJIHBIX CIIOEB — FTEHETUYECKUX TOPU3OPHTOB;

MOIIIHOCTh MOYBbI — TOJIIIMHA €€ OT MMOBEPXHOCTHU BriyOh 10 HE3aTPOHYTOM MOYBO-
00pa3oBaTeILHBIMU MIPOIIECCAMU MATEPUHCKON TTOPO/IBI;

CTPYKTYpPa NMO4YBbI — COBOKYITHOCTb arperatoB (OTIAEIbHOCTEM), HA KOTOphIE €CTe-
CTBEHHO pacIiaJlacTcs MOYBEHHAs Macca,;

rpaHyJOMeTPUYeCKHH COCTAB — OTHOCHUTEIBHOE COJIEp)KAaHHE B TOYBE TBEPJbIX
4acTull (MEXaHUYECKHUX PJIEMEHTOB) Pa3IMYHON BEJIMYUHBI;

CJIOKEeHMEe MOYBbI— B3aUMHOE PACIOJIOKEHHUE B MPOCTPAHCTBE U COOTHOIIEHUE MeE-
XaHUYECKUX 3JIEMEHTOB, CTPYKTYPHBIX OTIEIBHOCTEN U CBA3aHHBIX ¢ HUMU mop. 1o
IJIOTHOCTU CJIOKEHHUE OBIBACT ciumoe, NiomHoe, pulxioe, W paccvlnyamoe, 1o Io-
PUCTOCTH — MOHKONOpUCMOe, nopucmoe, 2youamoe, ovipuamoe, sdeucmoe u mpyo-
yamoe,

OKpacKa Mo4YBbI — BU3yaJIbHO HAOJIIO1acMast I[BETOBas XapaKTEPUCTHKA KaXI0ro 13
TOpU30HTOB MouBkl. Hanbosee pacnpocTpaHpEHHBIMHU I[IBETOBBIMHU ACIIEKTAMU SIBJIS-
€TCS YCPHBIN, KPACHBIH, )KEITHIN, CH30-3€ICHBIN U OCIBIN;

HOBOOOPA30BAHUSA - CKOIUJICHHS BEIIECTB, KOTOPhIE 00Pa3yIOTCS U OTKJIaJbIBAIOTCS
B F'OPH30HTAX TIOYBBI B pPe3yibTaTe MOYBOOOpA30BATEIBHBIX MpoIieccoB. K HOBOOO-
Pa30BaHUSIM XUMHAYECKOTO MPOUCXOKICHUSI OTHOCITCS BblyBenibl, HANEMbl, KOPOUKU,
NpuUMasKu, nomexu, npoxcuiKu, npociotxku. K HoBooOpa3oBaHUSIM OHOJOTHYECKOTO
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IIPOUCXOXKIEHUS — YepBOMOUUHbL, KONPOIUMbI, KPOMOBUHbI, KOPHESUHbl, OeHOpU-
mul,
BKJIIOYEHUS - IIPUCYTCTBYIOLIME B II0YBE TeJla OPraHUYECKOr0 U HEOPraHU4YECKOTO
MIPOUCXOXKEHUS, HaJMYMe KOTOPBIX HE CBSA3aHO C MOYBOOOPA30BATEIbHBIMITIPOLIEC-
COM: KAMHU, N1€0, KOCMU HCUBOMHDBIX, PAKOBUHbL MOLMIOCKOS, OKAMEHEeN0CMU, npeo-
Membl, C8A3aHHbIE C 0eAmMeIbHOCMbIO 4el06€eKd.

ITouBeHHBIN NPOPUIL — 3TO BEPTUKAIBHBIA pa3pe3 IIOYBbI, COCTOAIIUN U3 HE-

CKOJIbKUX CIJIO€B, OTJIMYAIOMIMXCA IPYT OT Apyra Mo OKpacke, CIOXKEHHUI0, CTPYKTYpe U
IpyruM MOp(OJIOrHYeCKUM MpU3HAKaM. DTH CJIOM HOCAT Ha3BaHUE FeHEeTHYeCKHUX ro-
PHM30HTOB, MOCKOJBKY OHU C(HOPMHUPOBAIUCH B MpOLECCE TeHe3uca (Pa3BUTHA) MMOYBBI
U3 MEePBOHAYAIBHO OJTHOPOHOM TOJIIHM MATEPUHCKON MOPOIBI.

CornacHo kiaccuueckoi cucreme B.B. /lokydaeBa B coCTaBe MOYBEHHOTO MPO-

(IS BBIACIIAIOT CIICIYIOIINE TeHETUYECKUE TOPU30HTHI (puc. 1):

noactTuiaka (Q) — He SBISIETCS YacThbl0 COOCTBEHHO MOYBBI M COCTOUT U3 PACTUTEN b-
HBIX OCTaTKOB, COXPAHSIOUIMX CBOE aHATOMUYECKOE CTPOEHHUE (JEeCHOM oman, o4éc
TpaB | T.I1.);

NMOBEPXHOCTHbIE TOPU3OHTHI (A) — Hanbosiee HACHIIEHHbIE OPTAaHUYECKUM Bellle-
CTBOM CJIOM IIOYBBI, B COCTaB KOTOPBIX BXOJST MepepabOTaHHBIE OpPTraHUYECKHE
OCTaTKHU W, UHOT/Ia, MUHEpaJIbHbIe HOBOOOPA30BaHNS,

MOAMOBEPXHOCTHBIE TOPU30HTHI (B) — yacThuHO 3aTpoHyTas MOYBOOOPA30BATEIb-
HBIM MPOIIECCOM TOPHAsl MOPO/a, HAXOAAIIAACS B TECHOM B3aMMOJIEHCTBUU C Opra-
HUYeCKo (pa3oit MOYBHI,

nouBoodpasywmas nopoaa (C wmu P) — HezarponyTas 1mouBooOpa3oBaTeIbHBIM
IPOIIECCOM TOpHasi MOPoJia, KOTOpasi CIYKUT HUCXOAHBIM MaTepuanoMm it GopMu-
POBaHUS MOYBBI;

noacTwiawmasi mopoaa (D) — ropHas mopoja, CMEHSIOIIAs MOYBOOOPA3YIOIIYIO
NOpOAY B HIDKHEW 4YacTu Mpouis U HE MpUHUMAIONIAs ydacThsi B 0Opa3oBaHUU
MTOYBBI.

D

Puc. 1. OcHOBHbIE TeHETHYECKHE TOPU30HTHI.

FpaHMua MEKAY NMOYBCHHBIMH I'OPU30HTAMM TAaKXKC MOXET UMCTh pa3iIndHOC

ctpoenue. [lo popMe oHa MOXKET OBITH POBHOU, BOIHUCMOU, KAPMAHHOLU, SA3bIKOBAMOL,
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3ameyHol, pasmvimotl, nulb4amou, noaucaonou. I1o cTeneHu BBIPAXKEHHOCTH pa3iiu-
YaloT TPU TUIA TPAHULL: pe3Kull nepexod — CMEHa OJHOr0 TOPU30HTa JPYTUM MPOUCXO-
JUT Ha TPOTSHKEHUU 2-3CM; sCHbIl nepexod — CMEHa TOPU30HTOB MPOUCXOUT Ha MPO-
TSOKEHUU S5CM; nocmeneHHvlll nepexo0 — OYEHb IMOCTENEHHas CMEHa TOpPU30HTOB Ha
MpOTsKEHUHU Ooliee Scm.
1.3. Okpacka nougwt

Oxkpacka mo4YBbI — OJIMH U3 BOXXHEUIIMX JAMArHOCTHYECKUX IOKa3aTeleid, oTpa-
KAIOUIUX JIMTOJIOTMYECKUN U XUMHUYECKUN COCTaB TOPU30HTOB, KAYECTBO OPraHUYECKO-
ro BeUIeCTBa U APyrue Mpu3Haku noyB. HeyMBUTENbHO, YTO MHOTHE THUIIbI TOYB UM €-
I0T «IIBETOBBIC» HA3BAHMS: YEPHO3EMBI, OypO3EMBI, KPAaCHO3EMBI, KallITAHOBBIE, KOPHY-
HEBbIE, CEPO3EMBI, JKENTO3EMBI, U Jp. Hanbosnee BakHbI 151 OKPACKH MOYB CJIETYIOIINE
IpyNIbI BEIIECTB:

" T'YyMYyCOBBI€ BENIECTBAa NPHUAAIOT IMOYBE UYEPHYIO, TEMHO-CEPYI0 U CEPYIO
OKpPAacKy (TaKyl0 OKpacKy UMEIOT, HApUMEp, YEPHO3EMBI);

" coeauHeHHs okucHOro xene3a (Fe,O3) okpammBarT MOYBY B KpacHbIH,
OpaHXEBbIN U KENThIM LBeTa (TaKyl0 OKPAacKy MMEIOT KPAaCHO3EMBI, JKEJITO3EMBI,
KaIllITAHOBBIE MMOYBHI);

" coeauHeHHUA 3akucHOTO xeie3a (FeO) okpammBarT NOYBY B CH3bIC U TO-
TyOoBaThie 1[BeTa (TaKyl0 OKPacKy MMEIOT, HallpuMep, TYHJIPOBBIE TJIee3EMBI, IeP-
HOBO-TJIEEBBIC MMOYBBI TAWTH);

» gkpemuHe3eM (SIO,), kapoonat kansuus (CaCOs3), runc (CaSOy) u ner-
KOpPacTBOPHUMBIE COJH OKpAIIMBAIOT [IOUBY B CEpble U OeJ0BaThIE 1IBETA (TaK
OKpalleHbl, HapUMeED, MOA30IUCThIE, CEPBIE JIECHBIE TIOYBBI).

[IBeT mo4yBeHHON Macchl B FOPU30HTE MOYTU HUKOT/A HE ObIBAET «UMCTBIM», OH
BCErJla COIMPOBOXKIAETCS PAJOM COIMYTCTBYIOIIMX TOHOB, MPHUJIAIOLIUX TOPU3OHTY TOT
WIN UHOW OTTEHOK.

YepHas

TemMHo-kalTaHoBas

KawTaHoBas

CBeTno-KalwTaHoBas ‘ CseTno-cepas

KopuyHeBsast

OpaHxeBas Csetno-xenTas
KpacHas Kenras Benas

Puc. 2. OcnoBnble nBeta nmous (mo C.A.3axapoBny).
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B uctopuu pa3zBuTHs NOJEBBIX TOUBEHHBIX UCCIIEIOBAHUNA ObUIO HECKOJBKO MOIIbI-
TOK YCTaHOBHUTh CTAaHJAPTHYIO IIKAJy IIBETOBBIX OTTEHKOB, KOTOpas MO3BOJIsUIA OBl
O0OBEKTUBHO ONPENEIATH IBET MOYBEHHOM MacCHhl.

OcHoBoOMoNararoIeil B ’TOM OTHOLICHUH ABUJIACh cxeMa, npeaioxenHas C. A. 3a-
XapoBbIM B 1927 1. Tak Ha3bIBaeMBbIil mpeyeoavrux 3axaposa (puc. 2).

Cornacuo konneniuu C. A. 3axapoBa, Bce pa3HOOOpa3ue OKpPacoK B MOYBE CO-
3/1aeTCs YEpPHBIM, OEJIbIM U KPACHBIM LBeTaMU. VX cMeleHne B TOM Wik UHOM Iporop-
MU JaeT MHOTOOOpa3HyI0 IIBETOBYIO T'dMMY OTTEHKOB M MPOMEXYTOYHBIX TOHOB —
Oyporo, ceporo, KaiTaHoBOro H Jp.

Okpacka OTpakaeT HE TOJbKO MUHEPAJTOTHMYECKHI U XMMHYECKHI COCTaB MOY-
BEHHOI Macchl, HO YaCcTO W HaIpaBJeHHE MOYBOOOPA30BATEIBHOTO IMpoliecca, HAMpHU-
mep hopMHupoBaHUEe OEIecCOoro OMoA30J€HHOr0 rop. A2 U TEMHOOKPAIIEHHOTO WIITIOBHU-
anbHOrO rop. B y mouB nmoazonucroro Tuma.

UYepHas okpacka omnpejensieTcs: coAepKaHueM rymyca B MOYBE, €ro KaueCTBEH-
HbIM COCTABOM, TaK KakK HE BCSKUW T'yMyC NMPHUAAET MOYBEHHBIM TOPU30HTAM TEMHYIO
OKpacky. BappupoBaHue TEMHOM OKpPAcKU MOXET HAOII0AAaThCsl B IMana3oHe OT UHTEH-
CUBHO YEpHOM (BJIaXKHBIN BBICOKOTYMYCHBIN rop. Al yepHO3eMa TUITMYHOTO) J0 CEPhIX
TOHOB Pa3IMYHOM MHTEHCUBHOCTU (HACBHIIIEHHOCTH). B penkux ciyyasix MHTEHCHUBHO
YyepHas OKpacka MOXKET ObITh MPUOOpEeTEeHa 32 CYET MATEPUHCKON MOPOJIbI (Harmpumep,
IIYHTUTOBBIE 1TOYBHI Kapenun).

benas okpacka B mouBax OOyCJIOBJIEHa B OCHOBHOM MHUHEPAJIOTHYECKUM COCTa-
BOM U COJIEp>)KaHHEM B €€ Macce KBapliia, KapOOHATOB KalbIIHs, KAOJUHUTA, TIMHO3EMA,
a Takke aMOp(PHON KPEeMHEKUCTOTHI, CBETIIOOKPAIIEHHBIX TOJIEBBIX IINATOB U «BbHIIBE-
TOBY» JIETKOPACTBOPUMBIX cojiel. YncTo 6enoro 1BeTa B OKpacke FeHETHUYECKUX TOpHU-
30HTOB IMPAKTUYECKU He BCTpeuaeTcs. Hanbonee cBeTnas okpacka mpucylia Moa30711-
cToMy rop. A2, HO, KaK MpaBUJIO, OHA BCEr/a BapbUpyeT OT Oenecoil 10 OenecoBaTo-
CBETJIO-cepoi uin OenecoBaTo-naneBoi. Hanbonee yncThIil BET NarOT OEIOCHEKHBIE
KOPOYKHU COJIEH Ha MOBEPXHOCTU COJIOHYAKOB U HAJIETHI COJICH B MPOQUIIE COTOHYAKOB.

KpacHas okpacka cooOrmiaeTcsi mOYBEHHOM Macce Mpu OYeHb BHICOKOM COJEepKa-
HUU B €€ COCTaBe IMOJIYTOPHBIX OKHCIIOB jKeje3a. ITa OKpacka MOXET ObITh yHACIE0-
BaHa OT MAaTEPUHCKON MOPOJBI WM KE SIBISETCS CJIEICTBUEM MOYBOOOPA30BATEIHHOTO
npoliecca.

CoBpeMeHHbIE aBTOPBI JUJIsl MOJyYyeHUsl Hanbojee TOYHOM IIBETOBOW XapaKTepH-
CTHKH TIOYBBI HCIIOJNIB3YIOT cTaHAapTHY0 mkamxy Mancemnaa — Munsell Soil Colour
Charts, ocHOBHEIC 1BeTa KOTOPO# ITOKA3aHbBI Ha PHUC. 3.

[[BeT MOYBEHHOTO FOPU30HTA HE BCEI/A SIBISETCS OJHOPOIHBIM, YaCTO COJAEPIKUT
pa3nuyHbIe MSTHUCTOCTH, OTIMYANOIIHAECS OT OCHOBHOM MacChl FOPHU30HTA MO CBOEH
OKpacke. B COOTBETCTBUM C 3TUM BBIAEIISIOT CJIEIYIOLINE TUIIBI ITOYB:

0 — mouBa ogHOpOAHAS (MIATHA OTCYTCTBYIOT);

1 — cmabGonsiTHUCTas (TISATHA OJMHOYHBIC, OOHAPYKUBAIOTCSI TOJIBKO MPU BHUMaA-
TEJIbHOM PACCMOTPEHUN);

2 — naTHUCTas (TSATHA BCTPEYAIOTCS YacTO, XOPOIIO 3aMETHBI, PACIIOIOKEHBI Ha
paccrosinuu 5-15¢m npyr ot apyra);

3 — CUIBHOMATHHCTAS (MSITHA BCTPEUYAIOTCS YacTO, PACCTOSHUE MEXKIY HUMH
MEHBIIIE S5CM).
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I )i T Temuo-6ypo-KenThit
I TemHO-cepbIi I TemHO-0ypOoBaTO-KOPUYHEBBIH
[ Ceprit I 5 ypoBaTo-KOpHUHEBHIIT
[ TCaerno-cepsiit N Creriio-6ypoBaTo-KOPHIHEBHIIT
[ benoaro-cepslit I TeMHO-KpaCHOBaTO-KOPUYHEBBIN

[ Temuo0-0ypoBaTo-cephblii I KpacHoBaTo-KOpHU4HEBBIH
I BbypoBato-cepsiit [ CBeTJ10-KpacHOBATO-KOPUYHEBBIH
1 CBet0-0ypoBaTo-cephlii I TemHO-KpacHBIN

I 1 c)ir0-Gypoiii I K pacHbrii

I Bypsrii I TeMHO-KOpUYHEBATO-KPACHBIN
I TemHo-cepoBaTo-0ypblit N Kopnunesaro-kpacHbIil
N CcpoBaTo-Gypsrii [T Creriio-kopHYHEBATO-KPACHBIH
[ CaeTIi0-cepoBaTo-0yphlii N OmBkoBIiT

I TemHoBaTo-OypbIit ] Crerno-onuBKOBBIi
I TemHo-)enToBaTo-Oyphlii N CepoBaTO-0JMBKOBBII

N Crerio-KenToBaTo-GypHIii
I TemHO-KpacHOBaTO-OypHIii

T CBeTI10-cepoBaTO-0JIMBKOBBII
I 3c)1cHOBATO-OIMBKOBBIN

I KpacHoBato-0ypsiii I O)111EK0BO-3¢/ICHBIH
N CBeTi0-KpacHOBaTO-OyphIT [ OnUBKOBO-CEPHIN
N TeMHO-naeBbIi I TeMHO-0JIMBKOBO-CEpBII
T Manessrit I TeMHO-0JIMBKOBO-0YpbIit
[ 1 Kenro-manessiii I O)1118K0BO-GypbIii
N Bypo-nanessiii N CBeT10-01MBKOBO-0YpbIit
I Bypo-cepoBaro-naneBsiii I TeMHO-cepo-3eneHbIit
[ Temuo-xenTslit [ Cepo-3eneHslii
[ 1Kentsii [ CBeto-cepo-3eIeHblil
[ [ Cserno-xenrsiit N TemmHo-cH3bIi
1 CBet0-0ypoBaTO-KeNThIi T Cusbii

I TeMHO-KOpUYHEBBIN [ ] Ceerno-cussiit
N Kopurunesbiit T CepoBaro-cu3blil
[ CBeTII0-KOPUYHEBBIN T CusoBarto-cepblil
I TeMHO-cepoBaTO-KOPUYHEBBIN [ TemHo-T0oy00M
N CepoBaTo-KOpPUYHEBBIN [ [omy6oii

[ CBeTio-cepoBaTO-KOPUYHEBBII 1 Caetno-rory0oit

[ | BypoBaTo-KkenThiii CuzoBaro-rosiyooi

Puc. 3. OcHoBHBIE nBeTa, HCIIOJIb3YEMbIC VISl OMMCAHUA OKPACKH IMMOYBbI.

IIpu ompeneneHuy 1BETA MOYBHI B MOJEBBIX YCIOBUAX CIEAYET YUYUTHIBATH €TO
3aBUCUMOCTb OT OCBEUIEHHOCTH MOYBEHHOI'O pa3pe3a U BIAXKHOCTH MOYBbI: YBIAXKHEH-
Has MOYBa UMeeT 0oJiee TEMHYIO OKPacKy, YeM cyXasi, TO3TOMY Hapsy C IIBETOM HEeO0-
XOJIMMO YKa3bIBaTh CTENEHb yBIaKHEHUS. OCBEUIEHNE NOTKHO OBITh PABHOMEPHBIM MO
BCEMY TTOUYBEHHOMY TTPODHITIO.

Xoo pabomui
Ha mpenocraBinennbix pororpadusx (puc. 4) BEIACIUTD U 1aTh Ha3BaHUE I'EHETH-

YCCKHM I'OPHU30HTaM. OI.[CHHTI) OKpaCKy KaXI0I0 ropu3OoHTa, UCIIOJb3YyA CTaHAAPTHYIO
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mkany uBetoB (puc. 3). OnpenenuTs MOIIHOCTh MOYBbI U €€ OTAEJIbHBIX TOPU30HTOB.
[lony4yeHHbIE PE3YNIbTATHI 3AaHECTH B TAOIHILY.

MontHocTh Crpoenue Okpacka MomHocTh

HaszBanue mouBsl
[IOYBBI npoduis TOPU30HTA TOPU30HTA

YEPHO3EM TUMNYHBIIA YepHO3EM 0ObIKHOBEHHBIN

110 e
TeMHO-KallTaHoBas Oyposém annoBuarnbHas ConoHeL|,

Puc. 4. O6pa3unl nouBeHHbIx npodpuieii (mo H.W. Moxynany u ap.).
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JlabopaTtopHas paGora Ned
4 yaca
OIIMCAHUME OBPA3I1OB I1OYB. OKPACKA ITOYB.
BBIJIEJIEHUE ®PAKIIUHA IO ATPOHOMUYECKON CXEME
N KIACCUDPUKALIUHN H.A. KAYUHCKOI'O

Llenu pabomsi: noly4eHHe NPEICTABICHUN:
- 00 ompeesieHny OKpacky U MPUYMHAX OKPACKH TOYB;
- 0 IpaHyJIOMETPUYECKOM COCTAaBE MOUB

3aoauu pabomur:

- 3HAKOMCTBO CO CIIOCO0aMHM OTpeIeNIeHUs] OKPACKHU TTOYB;

- oTIpejieNieHne OKpacku 00pa3IoB MOYB;

- 3HAKOMCTBO C METOJIJaMH BBIICJICHUS MEXaHUYCCKUX (PPAKIUI TT0 pa3MepaM YacTHI]
TIOYBHI;

- OTIpefieNIieHue MEXaHNIeCKOro cocTaBa mous 1o kiaccudukanuu H.A. KaunHckoro

IIpubopwvl u ob6opyodosanue:
[Ipu npoBeneHun paboOThl UCTIOIB3YIOT 00Pa3Ilbl MOYB, HAOOP CUT (CUTOBOM METON),
JIMHEUKH, U T.II.

Teopemuueckue ceedeHus HeobXoo0umvle 0jisl BbINOJIHEHUSL pabOmbl.

Oxkpacka no4YB — BaXHEHIINI MOP(DOIOrHYeCKU MPU3HAK MTOYBbI, 3aBUCHUT OT
€€ XMMHUYECKOI'0 COCTaBa, yCIOBUN MOYBOOOPA30BAHUS U BIAXKHOCTH.

TpHu 0OCHOBHBIX rPyNIbI KPACAIINX BENIECTB:
- TyMYCOBBI€ BelllecTBa (MPUAAIOT MTOYBE YEPHYIO, TEMHO-CEPYIO, U CEPYIO OKPACKYy);
- COEJIMHEHUS KEJE3a:

TPEXBAJIEHTHOTO XkeJje3a (MPUIaT MOUYBE KPACHYIO, OPAHKEBYIO U KENITYIO
OKpacKy);

JIByX BaJICHTHOTO kelie3a (MPUAAI0T MOYBE CH3YI0 U TOITy0OBaTyIO OKPACKY);
- KpeMHe3eM, KapOOHAaT KaJblvs, KAOJUHUT, TUIIC U JIETKOPACTBOPUMBIE coiu (Oenas u
Oenecast OKpacka).

MeToabl onpeesieHUsi OKPACKH MOYB:
- IyT€M CPAaBHEHHUsI C aMEPUKAHCKOM IKajion MaHcena;
- myTeM cpaBHeHuUs co mmkanon Kaiie u Teinopa (1953 r).

Oxpacka HOBOOOpa3oBaHMS B MOYBAX CBSA3aHA C LIBETOM:
- COJIeH, OKCUJIOB U TUAPOOKCHUIOB Kelie3a, MapraHia u Apyrux COeIUHEHU;
- POJIYKTOB KU3HEEATEILHOCTH YEePBEH U APYTUX )KUBBIX OPTaHU3MOB, OOUTAIONIUX B
MMOYBEHHOM IMOKPOBE;

Oxpacka BJIIOYEHHUI ONPEEIAETCS OKPACKOW BENIECTB, HAXOAAIINUXCS B IIOYBE,
oOpa3oBaHHE KOTOPHIX HE CBSI3aHA C MOYBOOOPA30BATEIIHHBIMU MTPOIIECCAMH.

Oxpacka onoa30J1eHHBIX, COJTOHIEBATHIX H 0COJIOEJbIX MOYB CBsI3aHA C
HAKOIJICHHEM B BEPXHHUX FOPU30HTAX 3TUX MOYB JBYOKHCH KPEMHHUSI, KOTOPAsi IPUAAET
0eJ1ecoBaTOCTb.
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Io4BBI ¢ KPACHOBATHIM, KeJITOBATHIM U OyPbIM OKPacoOM B OOJIHIIIMHCTBE
CBOEM MUMEIOT COEMHEHMSI BOJIHBIX OKHMCIIOB XKEJE3a.

IIpocyion cu30BaTOroO M 3€J1€HOBATO-CU30I0 IBETA CBUJIETEIBCTBYIOT O
HAXOKJEHUU JAHHOTO CJIOSI TIOYBBI B aHA3POOHBIX YCIOBUAX (BOCCTAHOBIIEHUS ), UTO
MIPUBOJIUT K MOSBIICHUIO 3aKHCH JKEJIe3a.

I'panyiomerpuyeckuii (MM MeXaHUYECKHIT) COCTAB MOYB - OTHOCHUTEIILHOE
MPOLIEHTHOE coJiepKaHue B TOUBe (Ppakinii MEXaHWYECKUX YacTull. MexaHndeckue ya-
CTHIIbI TOYBBI HACTIEAYIOTCSI OT MATEPUHCKON TOPOIBI.

Krnaccudukanuum nous 1o rpaHyJIOMETPUUECKOMY COCTaBY 0a3UpyIOTCA Ha TOM, WU
MHOM COOTHOILIEHWH MEXaHUYECKUX YaCTHUIL 10 pa3Mepam.

YnpoureHHasi arpoOHOMHYeCKAsi CXeMa BbIJCICHHUS] MEXaHUYECKUX (ppaKiuid
(arpoHoMuyeckas cxema). Beiiensercs nsaTh MeXaHUYeCcKUX (hpakiuil ¢ pasMepamu ya-
CTHII;

KaMHell U XpsIa ¢ JuaMeTpom o0JI0MKOB Oosiee 3 MM;
rpaBus ot 3 10 1 mMm;

necka ot 1 10 0,05 mm;

nbLIu 0,05 — 10 0,001 mMm;

wiaa, medee 0,001 mm.

K.Haccm])mcaunﬂ Mexanndeckoro cocrapa nous H.A. Kaumnckoro HauGoiee
4acTO UCIOJIB3YETCs] B TIOUYBOBEICHHUU.

B cootBeTcTBUY C 3TOM KiaccupUKaIuen BEIACIAIOT CIEAYIONINe PPaKIUu:
- CKeJIeT MO4YBbI — BCE YaCTHUIlBI Ooiiee 1 MMm.
- CKeJIeT BKJII0YaeT B ceOs:

KaMHH Oojee 20 MM;

SAEE A

20 -10 mM;

10 — 7 mM;

17— 5 MM,

5- 3 MM,

rpaBui 3- 2 MM,
2—1Mm.

- MEJIKO3€eM - BCE YaCTHUIILI MeHee | MM.
- MeJIKO3eM BKJIIFOYAeT B CeOs:
NnecoK Kpymubiii - 1— 0,5 mm;
cpexnuii - 0,5— 0,25 mwM;
meakuid- 0,25 — 0,05 mmM.
nblIb kKpynuyw — 0,05 — 0,01 mwm;
cpeanroro - 0,01 — 0,005 mwm;
Medkyw - 0,005 - 0,002 mm;
0,002 — 0,001 mm.
W1 rpyoblii - 0,001 - 0,0005 mm
TOHKHH - 0,0005- 0,0001 mm
KOJLIIOMABI — yacTulbl pasmepoM meHee 0,0001 mm
[TomuMoO MpUBEIEHHBIX BBIIIE KIACCU(DHUKAIINN 9aCTO UCTIONIB3YETCS pa3/ielieHHe
YacTUIl TOYBbI Ha ABE OO0JbIINE PPaKIUK, KOTOPHIM MIPUCBOCHO HAUMEHOBAHUE !
- ¢pusnveckuii mecok — pazmepsl yactui 6oisee 0,001 mwm;
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- ¢pusuyeckas riaumHa — pasmepsl yactuy Meree 0,001 mm.
Bvinonnenue nabopamopnoii padomei - NIOOPUTaHOE.

llopsook evinonuenust pabomeoi.

1.0Onpenenenre okpacku 0Opas3IoB MOYB.

2. Brinenenue HOBOOOpa30BaHUI M BKIIOUEHUN U UX OKPACKH.

3. Onpezenenue rpaHyJI0METPUYECKOT0 COCTaBa MOYB IyTEM PacCEMBAHUS HA CUTAX.
4. Knaccugukanus BblJIEIEHHBIX MEXaHUYECKUX (PpaKIUil MOYB.

5. pacyeT MPOLIEHTHOI'O COACPKAHUS Pa3INYHbIX (ppakuuil (B TOM uncie GU3nIecKkoro
necka u (U3NYECKOU TITUHBI).

IIpasuna evinonnenus u cooepaicanue omyema no 1a6opamopHuiM pabomam.

1. [Ipenocrapnsiercss onucaHue OKpacku 0OpasIoB MOYB C BHIBOJIAMH O HATMUYUU TEX,
WJIM UHBIX TPYII KPACAIIMX BEIIECTB.

2. [IpenocTaBisitorcs pe3yabTaThl OMpPEIeICHUN TPaHyJIOMETPUUECKOTO CocTaBa 00pas-
IIOB MOYB C Kjaccudukauei moyB Mo arpOHOMHYECKON cXeMe U KilaccuuKaIuu me-
xaHu4eckoro cocrasa noys no H.A. Kaunnckomy.

Koumponvusie 6onpocbi.

UTo 03HAYaeT TEPMHUH «OKpPACKa MTOYBY»?

Kakue ocHOBHBIE TPYNIIBI KPACAIIUX BEIIECTB B TOUBE?

Kaxue meToibl onpesieieHnii OKpacKu MoYB CYIECTBYIOT B HACTOSIIIEE BPEMsi?

UTo sBsieTCs MPUYUHON YEPHOM, cepolt U Oypoit OKpacKou mouB?

Yro siBisieTcs MPUYUHOM 0€71ecOBaTOCTH BEPXHUX TOPU30HTOB TOYBEHHOTO MOKPOBa?
Yro siBnsieTcs MPUYMHON KPACHOBATOTO, KEJITOBATOTO M Oyporo okpaca rnoyus?

UYro siBisieTcs MPUUMHOMN MPOCIOEB CU30BATOTO U 3€JIEHOBATO-CU30T'0 I[BETA B MOYBE?
Kaxoii IBeT MMEIOT MOYBHI PH HATMYNH JBYXBaJECHTHOTO KeJe3a?

Kaxoif IBET UMEIOT MOYBHI PH HATTMYUHU TPEXBAJICHTHOTO Keje3a?

10 UTo 03HAaYaeT TEPMUH «TPAHYJIOMETPUUECKUM (MIJIM MEXaHUYECKHUI) COCTAB MTOYB»?
11. Kakue Mmexannuyeckue (ppakiyu BBIICISIOT B YIIPOIICHHON arpOHOMHYECKOM cxeme?
12. Kakue Mexannueckue (pakiiuu BhIACISAIOT MPH KiIacCU(HUKAIM MEXaHUIECKOTO CO-
crtaBa mo4B 1o H.A. Kaunnckomy?

13. Uto 03HaYaeT TEPMUH CKEJIET MOYBHI?

14. Yrto o3HayaeT TEPMUH MEJIKO3EM?

15 Yrto o3HauvaeT TepMUH KOJUIOWIbI?

16. Urto o3HayaeT TepMUH HU3UIECKUI TIECOK?

17. Yro o3HauaeT TepMHUH Pu3NUYECKast rauHa?

A S S il S e
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JlabopaTopHas pa6ora Ne6
4 yaca
CTPYKTYPA IIOYBbI

Llenvy pabompl: - 03HAKOMIIEHUE C OCHOBHBIMU TUIIAMU CTPYKTYPHI [1OYB;
- IOJIyYE€HHE NPAKTUYECKUX HABBIKOB JIJISL ONPEAEIEHUS TUIIHYHBIX CTPYKTYPHBIX dJI€-
MEHTOB I10YB.

3aoayu pabomul. - onpeieNCHUS TATUNYHBIX CTPYKTYPHBIX 3JIEMEHTOB 00pa31iOB MOYB;
- K1accuUKanus CTPYKTYPHBIX OTIEILHOCTEH 00pa3iioB MOYB MO KiIacCU(UKAIIUU
C.A.3axaposa.

Obecneuusarowue cpeocmea: o0pa3lbl NMOYB, U3MEPUTEIbHBIE MHCTPYMEHTBI, JIUCTHI
OyMaru M yBeJIMYUTENIbHbIE CTEKIIA U MUKPOCKOTIBI.

Teopemuueckue ceederust He0bx00uMble 015 BbINOIHEHUS. PpAOOMbL.

CTpyKTypa mMO4YBBI — 3TO COBOKYITHOCThH arperatoB (OTACIbHOCTEH) pa3HbIX IO
dbopMme 1 pazMepam, Ha KOTOPBIE MTPUPOJIHO paclagacTcsi TOYBEHHAs Macca MpH ee clia-
OOM MEXaHHUYECKOM TIOBPEKICHUH, WM W3BSITHH W3 TIOYBEHHOT'O TOpu30HTA. EcTe-
CTBEHHBIC (PparMEHTHI MMOYBBI, IMOYBEHHBIC OTACIBHOCTH, CYIICCTBEHHO OTIMYAFOTCS
JpyT OT Jpyra 1mo GopmMe u pa3mMepy, 4YTO OTpakaeT UX XUMHUCCKHI COCTaB, COCTOSTHHE
Y CBOICTBA IMOYBEHHOH MaccChl, MpeoOIagaroNInii THIT TOYBOOOPa30BaTEIHHOTO MPOIIEC-
ca. Tak, n30BITOUHOE 3aCOJICHUE MPHUBOIUT K 00pa30BaHUIO CTOIOYATHIX arperaros, a
WHTCHCHBHOE BBIMBIBAHWE OPraHWYECKOTO BEIIECTBAa CIIOCOOCTBYET (OPMHUPOBAHUIO
TUTATYATHIX OTIIETBHOCTEH.

Hwxe npuBeneHbl H300payKEHUSI U OMTUCAHUS OCHOBHBIX THUIIOB TTOYBEHHBIX arpe-
ratoB (Tabu. 1, puc. 1).

Puc. 1. OcHOBHBIE THIIBI CTPYKTYPHBIX 3JieMeHTOB ouBkbI (110 C.A. 3axapoBy).
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1 — xpynHOKOMKOBaTasi; 2 — KOMKOBaras; 3 — MEJIKOKOKOBartas; 4 — mbuieBatas; 5 —
KpyInHoopexoBaras; 6 — opexoBaras; 7 — MEJIKOOpeXoBaTas; 8§ — KpyInHO3EepHHUCTAS; 9 —
3epuucTas; 10 — menko3epuucras; 11 — cronbuaras; 12 — crondosuanas; 13 — kpymnHo-
npusMTHieckas; 14 — npusmatuyeckas; 15 — menkonpusmarudeckas; 16 — mmTdaTeie
cllanueBaThie; 17 — muMTUaThie MacTUHYATHIC; 18 — MenkomnuTyateie; 19 — aucToBa-

Thbie; 20 — Yyenryyarsie.

Tabnuua 1.
Knaccuduxanus ctpykrypHbIX 21eMeHTOB 11ouBbl (1o C.A. 3axapoBy)
Pon \ Bun Pa3mep
Tun A. Ky0oBuaHast — 2J1€MEHTHI paBHOMEPHBI 10 TPEM OCSM
MakpoCTpyKTYpHBIE arperartbl
I'abiducTas — cioxHble arperarsl co ciado Bol- | KpynmHorabsioucras > 10 cm
paXEHHBIMU T'PaHsIMU U pedpamMu Meakorabioucras 10-5 cm
KomkoBartasi — arperathl HenipaBuiibHOM OKpyr- | KpymHokomkoBaTas 5-3 cm
70#1 hopMBI, ¢ HEPOBHOU 1IepoxoBaToi nmopepx- | KomkoBaTasn 3-1cMm
HOCTBIO Pa3JioMa, TpaHu HE BBIPAYKEHBI MesikokoMKOBaTAasi 1-0,5 cm
MUKPOCTPYKTYPHBIC arperaTsl
IIbleBaTas — arperatsl HenpaBuibHOU Gopmbl | [IblIeBaTast <0,25
C XOPOIIIO BBIPAXEHHBIMU T'PaHsIMU U pedpamMu MM
OpexoBaTas — arperatbl 6ojee-MeHee npaBuiib- | KpynmHoopexoBaTas > 10 mm
HOM (POPMBI, C XOPOILIO BhIpaKEHHBIMU TpaHiMu; | OpexoBaTtasi 10-7 mm
OBEPXHOCTh POBHAs, C OCTPBIMU pedpamMu MeJjikoopexoBaTas 7-5 MM
3epHucTasi — arperatbl Oojiee-MeHee paBwib- | KpynHo3epHucTan 5-3 MM
HOU (POPMBI, C OKPYTIBIMU, HIEPOXOBATHIMU WK | 3epHHUCTaSA (KPymHTYA- 3-1 Mmm
TJIAIKUMHU, OJIECTAIIUMH TPaHSIMHU Tas) 1-0,5
Meako3zepHucTasi MM
Tun b. I[Ipu3moBUIHANA — BJIEMEHTHI BBITIHYTHI 110 BEPTUKAJIILHOW OCH
CroaduaTasi — arperarsl npaBmibHON Gopmel, ¢ | KpynmHocTo109aTas >5cm *
OKpYIJIONW BEpXHEU MOBEPXHOCTHIO («T0JI0BKOW») | CTOoN0UaTast 5-3 cm*
U TUIOCKOW HUKHEHN MeakocToa04yaTas <3 cm*
IIpusmaTuyeckas — arperatbl NpaBUIbHON KpynHonpusmartudeckasi | > 5 cm*
(bopMBI, C OCTpBIMU PEOpaMH U XOPOIIIO BhIpa- IpuzmaTnyeckas 5-3cm *
’KEHHBIMU TPaHsIMH, UMEIOIIUMHU POBHYIO IMIsiH- | Meakonpu3marudeckas | < 3 cm™
LIEBATYI0 TOBEPXHOCTh
Tun B. IlnuToBuaHAas — 21€MEHTBI TOPU30HTAIBHO YIUIOIMIEHHBIE

ILlnuTyaTast — arperaTsl IJIOCKUE, CIIOUCTHIE, C ChnanueBarasi > S5Mm**
OoJlee-MeHEE Pa3BUTHIMH TOPU30HTATBHBIMH IlnuTyaTas 5-3 MM**
IJTIOCKOCTSIMH, UMEIOIIMMHU pa3iinuHbie noBepx- | [lmacTuH4yaTas 3-1 Mmm**
HOCTH JlucroBaras <1 Mmm**
Yemyituaras — arperatbl CO CpaBHUTENBHO He- | CkopJiynoBaTasi > 3 MM**
OOJBIINMH, OTYACTH U30THYTHIMU TOPU30HTANb- | ['pyGouenryiiuaTasi 3-1 mm**
HBIMH TUIOCKOCTSIMU U OCTPBIMH I'PaHSIMHU Meakouyemyituaras <1 mMm**

* - 110 IJTMHE BEPTUKAJIBHON OCH
** - 110 JJIMHE TOPU30HTAILHON OCH
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CTpYKTYPHOCTH MOYBBI — 3TO CIOCOOHOCTH MOYBBI pacnagaThCsl Ha arperarsl.
Tpu rpynnsl CTpyKTYpPHBIX OTAEIBHOCTEN B IOYBAX:

- MaKpoarperarhbl: oomnee 7 (10) mm;
- ME€3arperarhl: ot 0,25 10 7 (10) mm;
- MUKpOAarperarsl: MmeHnee 0,25mm.

CTpyKTypHBIE OTAEJBHOCTH (ArperaThbl) COCTOAT U3 COCIMHEHHBIX MEXKY CO-
001 YacTHIl, WJIM MEXaHUYECKUX DJIIEMEHTOB.

CuenJieHne 4YacTHll B arperatax o0ecreuynBaeTcs 3a CUET KOAryJsUU KOJIJIOU-
JIOB, IeUCTBUS cuil BaH-nep-Baanbca, OCTaTOYHBIX BaJICHTHOCTEM, BOJOPOIHBIX CBI3EH,
a7IcOpOLIMH, KaMUJUIIPHBIX CUJI, @ TAKXKE C MIOMOIIBI0 KOPHEBBIX TSHXKEH, TH(OB rpuldoB
U CIIM3U MUKPOOPTAHU3MOB.

ITouBa Mo:keT ObITH 0€CCTPYKTYPHOM B JBYX CIy4dasix:

— MEXaHUYECKUE PJIEMEHTBI HE COSJIMHEHBI MEXKTy COOOM;
- 3aJIETal0T CIUIOIIHOM CLIEMEHTUPOBAHHOW MacCOM.

Boaonpo4yHocTh CTPYKTYPbI MOYBBI ONPEACTACTCS HAJUYUEM IPOYHBIX, HE
pa3MbIBa€MbIX B BOJE OTIENbHOCTEH. Takas CTpyKTypa oOpasyercs Mpu CKperieHU!
MEXaHMYECKUX JIEMEHTOB OPraHO-MUHEPAIBHBIMU KOJUIOUIAMHU, CKOAryJIMPOBAHHBIMU
HEoOpaTUMO.

Buinonnenue nabopamoproii pabomul - nobpuzaoHoe.

llopsook évinonnenuss pabomeol.

1. Kaxxnoi#t 6purazie BeijaeTcs 1o Tpu oOpasiia rmoys.

2. IlpoBoauTcs KBapTOBaHKHE OOpa3slia MOYBbLI A0 00Opa30BaHUsl TAKOTO CJIOS, TOJIIMHA
KOTOPOTO OIpeeAeTCS pa3MepaMu CaMbIX KPYITHBIX CTPYKTYPHBIX OTAEIBbHOCTEN (CO-
CTaBJISIIONIUX OOJIBIIYIO YaCTh UCCIIEyEMOT0 00BeMa MPOOHI).

3. [IpoBoasT onmucaHue 3THUX OTIEIBHOCTEH, 3aMephl (He MeHee ueM Ha 25 - 30 oTaesnb-
HOCTSX) ¥ TI0 TaOJIMIIE TPOBOAST OIpeIeNIieHHE TUTIA, poja U BUAA 3TUX OTACIbHOCTEH.
4. BpiOuparoT caMble KPYMHbBIE CTPYKTYPHBIE OTACIBHOCTH, TPOBOISIT MOBTOPHOE KBAP-
TOBaHUE OCTABIICHCS YacTH MPOOBI 10 00pa30BaHUs TAKOTO CJIOS, TOJIIMHA KOTOPOTO
OTpesieNsieTCsl pa3MepaMu CaMbIX KPYMHBIX (HO MEHEE KpPYIHBIX, YeM MpH IMEePBOM
OTIPEJICTICHUH ) CTPYKTYPHBIX OTJEIBHOCTEH (COCTaBIAIOMIMX OOJIBIITYIO YACTh OCTaBIIIE-
rocs 1mocje BTOPOro KBapToBaHUsI 00beMa MpoOb).

5. Ha caMbIX KpymHBIX CTPYKTYPHBIX OTJEIBHOCTSIX IMIPOBOJIAT 3aMEPHI (HE MEHEE YeM
Ha 25 - 30 OTIeNbHOCTSX) U 110 TaOJUIIe TPOBOAAT ONPECICHUE TUIIA, POJa U BUA
3TUX OTAEIBHOCTEM.

6. DTy mporeaypy MOBTOPSIOT O T€X MOp, OKa He OYAYT UCCIIET0BAHbBI BCE TUIIBI, PO-
JIbI U BUJIBI CTPYKTYPHBIX OTACIBHOCTEN UCCIEAYEMOM TPOOBI.

7. Dkcmpecc omnpeneseHue (ImojaeBoe oNpeieieHue) CTPYKTYPhI TIOYB MPOBOASAT CIETY-
IOIIMM 00pa3oMm:

- 00pazer] MOYBbI HECKOJIBKO pa3 MoAOpackIBAETCS Ha JAJ0HHU JI0 TEX MOp, MOKa OH He
pacnajzieTcsl Ha CTPYKTYPHBIE OTJEIbHOCTH,

- IOJTyYEHHbIE CTPYKTYPHBIE OTJIETHOCTH PACCMATPUBAIOTCS, OTIPEIETISIOTCS CTEIEHb
UX HEOJTHOPOAHOCTH, pa3Mephl, popma U XapaKTep MOBEPXHOCTH.

8. Ilocne npoBeneHus: UCCAEOBAHUMN 110 MTYHKTaM 7, WK §, MPOBOAST KJIACCUPUKALINIO
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CTPYKTYpbI ITOYBBI 110 TAOTUIIE.

Ecnu cTpykTypa HEOZHOPOIHA, IS €€ XapaKTePUCTHKH MOJIB3YIOTCS IBOMHBIMU Ha3Ba-
HUSIMU (KOMKOBATO-3€pHUCTAs, OPEXOBATO-MPU3MaTHIECKast U T.]1.)

[Tocnennee ciaoBO — nmpeobiagaronias CTpyKTypa.

IIpasuna evinonenus u cooepacarue omuema no 1a60pamopHuiM paboma.

1. B oT4eTe nmpuBOIUTCS OMUCAHUE TTOCIIECIOBATEILHOCTH JICHUCTBUI CBSI3aHHBIX C TIOTY-
YeHHueM HH(POpPMAIMH, KOTOpas HEOOXOauMa JUIsl ONPEACIICHUS TUITUYHBIX CTPYKTYP-
HBIX AJIEMEHTOB HCCIIETyEMBIX 00pa3IloB MOYB.

2. IlpoBouTes KiTaccupUKALUSI CTPYKTYPHBIX OTIAEIBHOCTEH 00pa3IoB IMOYB C UCTIOJb-
3oBaHneM kinaccudukanuu C.A.3axapoBa U 1aeTCs ONpeIeiIeHUEe CTPYKTYPBI UCCIIETY-
eMOoro o0pasiia MoYBHI.

Konmponvnwie sonpocbi.

1. Yro o3HAYaeT TEPMUH «CTPYKTYpa MOYBBI»?

2. Yto 03HAYaET TEPMUH «CTPYKTYPHOCTb MOUBBI»?

3. Kakue rpynmsl CTpyKTYpPHBIX OT/ACIBHOCTEH pacCMaTPUBAIOTCS MPU OMTUCAHUSIX
oYB?

4. W3 4ero cocTosT CTPYKTYpHBIEC OTACIHHOCTH (arperaThl) Mo4ys?

5. Kakue cuibl u B3auMOoAeHCTBUS 00ECTICUNBAIOT CIICTUICHUE YaCTHI] B arperarax?

6. Ilpu cobmoneHNN KaKuX yCIOBUH MTOYBA MOXKET OBITh 0€CCTPYKTYPHOM ?

7. Kakue TUIBI CTPYKTYPHBIX OTJIETIBHOCTEHN paccMaTpuBalOTCs B KilacCU(pUKALIMU
C.A. 3axapona?

8. Kakoil TuI CTPYKTYpHOH OTIENBFHOCTH OYAET CYIIECTBOBAThH B MTOYBE MPU PaBHO-
MEPHOM Pa3BUTHU CTPYKTYPHI IO TPEM B3AUMHO NEPIEHIUKYIISIPHBIM OCSIM?

9. Kakoii TuIl CTPYKTYPHOI OTAEIBHOCTH OYJET CYIECTBOBAThH B MOYBE MIPU PA3BUTHHU
CTPYKTYpBI TJIaBHBIM 00pa30M 10 BEPTUKAIBHOM ocu?

10. Kako# THIT CTPYKTYPHOM OTJEIBHOCTH OYAET CYIIECTBOBAThH B MIOYBE MPU PA3BUTHH
CTPYKTYPBI IO TOPU3OHTAIIBHBIM CIIOSIM?
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JlabopaTtopnas paGora Ne/
4 yaca
OINNPEAEJIEHUE MEXAHUYECKOI'O COCTABA I1IOYB
B NIOJIEBBIX YCJIOBUSAX

Ueﬂb pa6OI71bl - OBHAKOMIJICHHUEC C UCCJICAOBAaHUAMHU MCXaHHUYCCKOI'0O COCTaBa I104YB B I10-
JICBBIX YCJIOBHUAX.

3aoaua pa60mbl - OIIpCACIICHNC MEXaHNYCCKOI'o COCTaBa Io4YB «CYXHUM» U «MOKPBIM»
MCTOOJOM.

Obecneyusarowue cpeocmea’. oOpasilpl MOYB, JAepeBsiHHbIE ((aHEpHbIE) MOUICUKH IS
(opMHpOBaHUS MOYBEHHOTO IIHYPA U MOCJIEIYIOIIEr0 ero CBOpaunBaHus 10 o0pazoBa-
HUS KOJIbIIA, BOJIA; TAOJIUIIBI U PUCYHKH.

Teopemuueckue ceederust He0bx00uMble 015 BbINOJIHEHUSI PpAOOMbL.

MexaHn4yecKkue 3J1eMEeHThI — 3TO PA3IMYHBIC IO pa3Mepy YacTHUIIbI, 00pa30BaB-
IIKECs B Pe3yJIbTaTe MPOIECCOB BEIBETPUBAHUS TOPHBIX ITOPOJI U TI0]] BO3ICHCTBUEM
IOYBOOOPA3YIONIUX MTPOIIECCOB.

Mexannveckue (ppaKIum — 3TO COBOKYITHOCTh MEXaHHUECKHUX JICMEHTOB OJTU3-
KUX TI0 pa3Mepy.

Knaccnpuxanus MmexanHndecKnX 3JI€MEHTOB - 3TO TPYNITUPOBAHUE MEXaHUYC-
CKHUX 3JIEMEHTOB TI0 pa3mepam (Hampumep, knaccupukamus H.A. KaunHckoro).

I'panynoMeTpuyecknii cOCTaB — COJEp)KaHUE B IIOYBE SJICMEHTAPHBIX TIOYBEH-
HBIX YaCTHII, 00JIaJArOIINX TIOCTOSTHHON (OopMOii 1 pazMepoM. B oTimmuue ot CTpyKTyp-
HBIX arperaToB, TPaHyJIOMETPUICCKHIE FJIEMEHTHI TIOYBBI HE PACIIaar0OTCs TPH YBIIaXK-
HEHHH, COXPAHSS CBOIO CTPYKTYPY B BOJIHOH B3BecH. | paHymoMeTpUIeCKre DIEMEHTBI
pas3eiAIOTCs Ha TPYIIbI B 3aBUCHMOCTH OT pa3Mepa (tadi. 1).

Tabmuna 1.
Knaccuduxanus mexanndeckux snemMeHToB noussl (o H.A. Kaunackomy)
Mexanuyeckue 3JjieMeHThbl | PazmMep MexaHM4YeCKHX 3JIEMEHTOB, MM
CkeJieT MOYBBI
KaMHU >3
rpaBuii 1-3
MeJ1ko03eM MOYBBI
MECOK KPYITHBIN 1,0-0,5
CpeHUM 0,5-0,25
MEJIKUH 0,25 - 0,05
IIBUTb KPYITHAS 0,05- 0,01
cpeaHsis 0,01 — 0,005
MeJIKast 0,005 - 0,001
WJ1 TPYOBIiA 0,001 — 0,0005
TOHKHUH 0,0005 - 0,0001
KOJUIOUIBI <0,0001
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['panynoMeTprUUECKUN COCTAaB OKA3bIBAET CYIIECCTBEHHOE BJMSHUE HA BOJHO-
¢uznueckre U PU3NKO-MEXaHUUYECKHUE CBOMCTBA MOYBBI, €€ BOAHBIA U BO3AYLIHBINA pe-
KUM, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE YCIOBUS, IOTVIOTUTENBHYIO CIIOCOOHOCTH,
HAKOIUIEHUE B MOYBE F'yMycCa U 30JIbHBIX 3JeMeHTOB. Hanbosblee BIUsiHUE HA 3TH Ka-
YeCcTBa OKa3bIBaeT cojiepkaHue B nouse ¢pakuuu <0,01MMm — @usuueckou enunvt (cMm.
tabi1. 1) — HanboJIee Ierkoi COCTaBIAIONICH ITOYBEHHON MacChl, OTBETCTBECHHOM 3a CBSI-
3bIBAHUE BOJIbI, TPOXOXK/IEHUE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX peaKLnii, 00pa3oBa-
HUE MOYBEHHBIX KOJJIOUA0B. B CBS3U ¢ 3TUM, KilaccuPUKalus MOYB MO TPaHyJIOMETpP U-
YECKOMY COCTaBY CTPOMUTCS Ha OMPEEICHUHU MPOLIEHTHOTO COJIEp KaHUs B HUX (pu3nye-
CKO¥ IIHHBI (Tal1. 2).

Tabnuua 2.

Knaccuduxanus nous no conepxanuto pusndeckoit rauusl (ACTY, 2008)

JKog0ro-reneTndeckuii craryc mous no | Coxepxanue Gusnyeckon
TPAHYJIOMETPHYECKOMY COCTABY riauHbl (< 0,01 mm), %
necyaHas 0-5
CBSI3HO-TIECYAHAs 6-10
JIETKO-CyIiecyaHas 11-15
TSKEJO0-CyTecyaHast 16-20
ME€CYAHO-JIETKO-CYTJIMHUCTAS 21-25
JIeTKO-CYTJIMHUCTAs 26-30
JIETKO-CPETHE-CYTIMHUCTAS 31-35
CpeaHe-CyTITMHUCTAs 36-40
TSKEJI0-CPEJIHE-CYTIIMHUCTAS 41-45
JIETKO-TSIKEJIO-CYTJIMHUCTAS 46-50
TSKEJIO-CYTJIMHUCTAs 51-55
JIETKO-TJIMHUCTAsI 56-60
JIETKO-CPETHE-TIINHUCTASI 61-65
CpeaHe-TIMHUCTAS 66-70
TSKEJ0-TJIMHUCTAS 71-75

Knaccudukaiuum mous 1mno rpaHyJIoOMeTPHYECKOMY COCTaBY 0a3upYyIOTCS Ha TOM,
WJIM UHOM COOTHOILLIEHHH MEXaHWYECKHX YACTHUIL 10 pa3Mepam.

TouHoe onpeaeneHne rpaHyIOMETPUUECKOTO COCTaBA MTOYBBI — OYEHb TPYI0EM-
Kuif iporiecc. J[Ba cmoco6a mpuOIM3UTENLHOTO ONPeIeNICHNs MEXaHUIECKOTO COCTaBa
MIOYB B MOJIEBBIX YCIOBHIX - «CYXOM» U «MOKPBIN», MPEJCTABICHBI B TA0IHIIE 3.

B noneBbIX ycnoBUSX ISl 3TUX LENel UCmodib3yeTcs “‘mMerol ckartbiBaHus® H.A.
KaunHCcKOro, OCHOBaHHBIM Ha OLICHKE MEXAHWYECKHUX KAaueCTB MOYBEHHOM MAcChl MPHU
YBIIAKHEHUH €€ JI0 TeCTOOOpa3HOI KOHCHCTEeHIUH (puc. 1).

OnHuM U3 BaKHBIX MOP(OJIOTHUECKUX MTOKa3aTeNeH SBISAETCS CI0KEHHE MOYBBI.
CJoxkeHHe MOYBBI — B3aUMHOE PACTOJIOAKEHHUE B IPOCTPAHCTBE U COOTHOILIEHHE MEXa-
HUYECKHUX 3JIEMEHTOB, CTPYKTYPHBIX OTAEIBHOCTEN U CBA3aHHBIX ¢ HUMU Top. Cioxe-
HUE MOYBbI 3aBUCUT OT €€ CTPYKTYPhI, FPAHYJIOMETPUUYECKOTO U XMMUUYECKOTO COCTaBa
Y OT BIQXXHOCTH TTOYBEHHBIX TOPU3OHTOB.
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Ilo nnomnocmu B CYXOM COCTOSIHHHU CJIOKCHHC ObIBacT ciumoe, niomHoe, psvlxjioe u
pacceindamoe.
Ilo nopucmocmu BBIACIIAIOT CICAYIOIIHUC THIIBI CIIOXKCHUA: MOHKoOnopucnioe, nopu-

cmoe, 2ybouamoe, Ovlipyamoe, siueucmoe 1 mpyouamoe.

Tabmuna 3

T1ouBEI

«MOKpBIit» crtocod

IlouBeHHBIN
HIHYP

Komeo

«Cyxoit» croco0

0 — mecok, Heria-
CTUYHBIN

He o6pa3zyercs

He ob6pa3yetcs

1 — cynecsk, oueHb
ciaborutacTuuHas

IlouBa ckaTbIBa-
€TCsl B HEMPOU-
HBIM [IapUK

He ob6pa3yercs

Jlerko pactupatrorcs
MEXKy NajblaMH, B pac-
TEPTOM COCTOSIHUU TIEC-
YaHbI€ YaCTULIBI OIIPEAE-
JSIFOTCS BU3YAJIBHO.

2 — JIETKUHA CyTIIHU-
HOK, cja0oIna-
CTUYHBIN

IlouBa ckaTbiBa-
€TCsl B KOPOTKHUE
TOJICTBIC I[UJIHH-
JPUKH, KOJIOACKH,
KOTOpBIE pac-
TPECKUBAIOTCS
py CruOaHUN

He o6pa3yercs

IIpu pacTupanuu naroT
TOHKHUH IOPOLIOK, IPO-
L{yIBIBAETCSI HEKOTOPOE
KOJINYECTBO ITECUYAHBIX
YacTHLL.

3 — cpenHuii cy-
TJINHOK,

CpGHHGHHaCTHqHLIﬁ

IlouBa ckartniBa-
€TCs B LIHYP
JTaMETPOM 2-
3MM,

JIerko nomaercs
IpU JaJTbHEUIIEM
CKaTBIBAaHWH WU
pacTpecKkuBaeTCs
pu CruOaHuu

4 — CyrJIMHOK TS-

JKeJIbIM, OUEHb IJ1a-

CTUYHBIN

ITouBa ckartniBa-
€TCsl B TOHKHUM,
MECHBIIIE 2MM B
JTaMeTpe HIHyp,

HamnameiBaercs
pu CTUOAHUHT
€ro B KOJIBIIO
JUAMETPOM 2-
3cm

5 — raMHAa, BBICO-
KOILJIAaCTHYHAS

IlouBa ckaThiBa-
€TCsl B IJIMHHBIM,
TOHKHUI, MEHBIIIE
2MM IIHYP

Crubaetcs B
KOJIBIIO THaMeET-
pom 2-3cMm 6e3
HAPYIICHUS €ro
LIEJIbHOCTH

['muHUCTBIE MOYBHI €
OOJIBLIUM TPYAOM pac-
TUPAIOTCS MEXKy Nallb-
IaMH, B paCTEPTOM CO-
CTOSIHUM MEXK]y Najlb-
[[aMH OLTYIIAETCS] OJTHO-
POAHBIN TOHKUH MTOPO-
IOK.
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Puc. 1. CtanaapTHble KpUTEPUU MOJIEBOTO ONPEACIICHUS TPaHyJIOMETPUUYECKOIO COCTa-
Ba MOYB

Buinonnenue nabopamoproii pabomul - nobpuzaoHoe.

Tlopsook vinonnenuss pabomeol.

1. CTyaeHTBI 3HAKOMSTCS C OCHOBAMH M OCHOBHBIMH ITPUEMaMHU ONIPEICIICHUAS MeXa-
HUYECKOT'0 COCTaBa IMOYB B MOJICBBIX YCIOBHUSX.

2. 3HaKOMSTCS C MpaBWiIaMu (POPMHUPOBAHUS TIOYBEHHOTO IIIHYPa U CTHOAHUS IIIHYpa B
KOJIBIIO.

3. Hcmonp3ys 00pasiibl MOYB MPOBOIAT ONPEIeTICHNe MEXaHMUECKOTO COCTaBa MOYB
«CYXHM» B «MOKPBIMY» crtocoooM. OmpeneseHre MpoBOAsSTCSI MUHIMYM Ha TpeX o0pas-
11ax MOYB.

Omuem no nabopamopuoul pabome TPEACTABISICTCS B BUAE ONMUCAHUN JEHCTBUN T10

MIPOBECHUIO ONpeIeTICHU, pUCYHKOB (poTorpaduii) u onpeaeieHuit MeXaHn4eCKoro
COCTaBa MOYB «CYXUM» H «MOKPBIM» CIIOCOOOM.

Konmponvneie eonpocbi.

l. Yto 03HAYaeT TEPMHUH «MEXAHUYECKUE FJIEMEHTBI TOYBBI»?

2. Yro mpencraBusieT co00i MexaHuueckas (pakius mo4s?

3. Ha xako#i ocHOBE MPOBOAMUTCS KiIacCU(PUKAIHS MEXaHUUECKUX DIIEMEHTOB?

5. Kakwue xnaccudukanus MEXaHU4eCKUX JIEMEHTOB Brl 3HaeTe?

6. Uto 03HAaYAET TEPMUH «TPAHYIOMETPUUYCCKUN (MIIM MEXaHUYECKUI) COCTAB TMTOYBY?
7. Ha uem ocHOBBIBaeTCA KiIacCH(PUKAIUK TTOYB TIO TPAHYJIOMETPUUECKOMY COCTaBY?
8. Urto o3HayaeT TepMUH (HU3UIECKUI TIECOK?

9. Uro o3HauaeT TepMHH PU3NYECKAS TIMHA?

10. Kakune criocoObI MPUOIU3UTEIEHOTO OMPESICHUS] MEXaHWYECKOTO COCTaBa MOYB
Bel 3naete?

11. Tlo naHHBIM MEXaHUYECKOTO aHaIM3a KaKoro TOPHU30HTA JaeTcs 00Iee Ha3BaHUe
MOYBBI 10 MEXAHUYECKOMY COCTaBy?
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JlabopaTopHnas padora Ne 8
4 yaca
T'PAHYJIOMETPUUYECKHUIM COCTAB ITOYBBI

Lenv pabomoi
OCBOUTBH METOJTBI ONIPEACIICHUS MEXaHUIECKOTO COCTaBa MOYBHI.

3aoauu pabomuwi

- pacyeTr BpeMeHHU 0TOOpa YacTHI] OMPEAEICHHOIO JUaMeTpa MpU UCIOJb30BAHUU MH-
[IeT-METO/1A;

- MPEACTABJICHUEM JIaHHBIX T'PAHYJIOMETPUUYECKOT0 COCTaBa B BUJIE KyMYJISITUBHOM (MH-
TerpajibHOM) KpUBOK;

- IIEPEBOJIOM HAa3BAaHUs IIOYBBI I10 TPAHYJIOMETPUU U3 OTCYECTBEHHOW B MEXKIYHApO .-
HYIO0 KJIacCU(pUKALHIO.

Obecneuusarowue cpeocmaa’. 3alanue, KaJbKYyJIsTOp, TEOPETUUECKUNA MaTepral, Ka-
paHjani.

Teopemuueckue ocHo8bl Memooa

[Tox rpaHyIOMETPUYECKUM COCTABOM IIOYB U TMOYBOOOPA3YIOIIUX MOPOJ IMOHHU-
MalOT OTHOCUTEJIBHOE COJIEp:KaHUE B MOUYBE AJIEMEHTapPHBIX MOYBEHHBIX yacTull (DI1Y)
Pa3IMYHOTO JUAMETPa, HE3aBUCUMO OT UX MUHEPATIOTUMYECKOTO U XUMHYECKOTO COCTa-
Ba. ['paHyJIOMETPUYECKHII COCTaB BBIPAXKAETCS, IPEXKIE BCEr0, B BUJIE MACCOBBIX IPO-
HEHTOB (hpaKUil TPaHyIOMETPUUYECKUX YACTHUIl PA3TUIHOTO pasmepa [2].

['panynomerpuueckuii aHaliu3 COCTOMT U3 JBYX dTamnoB: (1) aucnepraius mou-
BEHHOM Macchl U (2) aHAJIM3 COAEPKAaHUS YACTHI] Pa3IMYHOro pa3Mepa (IMUIET-METO).
OcHoBHOM 3amaueil 1-ro 3tama rpaHyJOMETPUYECKOrO aHaJIN3a SIBIAETCS OTIEICHUE
OIMY npyr ot npyra. YuuTeiBas, 4YTO MOYBEHHBIE YACTHUIIBI B IOUYBE COEUHEHBI B MUK-
pPO- M MaKpoarperathl, MPexkaAe BCET0, BAXKHO pa3ienuTh uX. JJig 3Toro HE0OX0auMO
XUMUYECKUMHU U (PU3HYECKUMH METOJIaMH Pa3pyLIUTh TOT MPUPOIHBIA “KiIei”, KOTO-
PBIil COEIMHSET 3TU YacTULbl. TakMMU MPUPOAHBIMU “KieAMH’, arperupyrommumu D114,
B IIOYBE KaK MpaBWIo SABISIIOTCS MOHBI Ca2+, opranudeckue BemiecTna. [Ipexne Bcero,
HYKHO “HEUTpain30BaTh’ UX arperupytouiee Aericreue. Hamnydum MeToaoM B 3TOM
ciydae siBisieTcsl mpuMeHeHne mupodocdara HaTpUsS U MOCIEAYIOIIEe MEXaHUIECKOe
BO3/ICIICTBUE (MHTEHCUBHOE pPAaCTUpPAHHE MOYBEHHOM MAaCThl, IPUMEHEHUE YIbTPA3BY-
ka). Mexanusm nerictBus nupodocdara Na B 3TOM ciaydae TakoB: HOH Na+ 3aMelaeT B
MMOYBEHHOM TMOIJIoLIaIeM KoMmiuiekce noH Ca2+, cHUMas arperupyroilee BO3IeH-
CTBHE NOCJIEAHETO M OKa3bIBas NHMCIEPrUpylollee BIUSHUE Ha MMo4YBYy. MOH ke mupo-
docdara 3a cuer hopMHUPOBAHUS YCTOWYMBOU MIeHKHA TUpodocdaToB Kamblus MPeao-
XpaHseT 00pa30-BaBUIMECS YaCTHUIbI OT Koarymsanuu. Ho maxke eciy 4acTUIBI U OKa3bl-
BAIOTCSl XUMHUYECKHU Pa3/IeICHHbIMH, HEOOXOAMMO MEXaHUYECKOE BO3JIEUCTBUE ISl TO-
ro, 4ToObl MEXIYy HUMH OOPa30BbIBAINCH 3aMETHBIE BOJHBIE MPOCIONKH, U OHU MOTJIU
CaMOCTOSITEIBHO MPOSBJISATH CBOM CBOKMCTBA. TOJBKO MOCIE 3Tana MEXaHUYECKOTO pas3-
JIEJICHHS] OCYIIECTBIIAETCS ONPEICIICHUE COAEPHKAHNS YaCTULl TOTO WM MHOrO pa3Mepa
C MTOMOIIBIO, HAIPUMED, MTUTIET METOA.
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Memoouxka onpedenenus u pacuemoi

Meton OCHOBaH Ha MEXaHUYECKOM U (PU3UKO-XMMHUYECKOM JUCIIEPrUPOBAHUU
MOYB C LEbI0 pa3pylieHUuss MUKpoarperaTtoB u nonydenus: DI1Y. s sToro ucnonb3y-
10T 4%-Hbli pacTBOp nupodocdaTa HATPUs, a TAKKE MEXaHUUECKOE PACTHPAHUE.

Haecky nouBsl (a1 mecuanbix mouB — 20 r, ajist cyrMuHUCTBIX — 10 T) B3BEIIH-
BalOT Ha aHAJIMTHYECKUX Becax (KenarelbHO ¢ ToUHOCTHIO A0 0,0001 T, HO He HUXe
0.001 r) u momemaroT B hapdopoByro cTynky. HanmuBaroT B CTEKIISIHHBINA CTaKaHYMK Ha
50-100 mu ctporo 25 mi 4%-Horo nupodocdara Hatpus. M3 Hero mo karisiM BbUIMBA-
10T okosno 10 mMa pactBopa nmupodocdara Hatpus B papopoByro CTYNKy € MOYBOM,
SHEPIUYHO pacTUpPasi MOYBY PE3UHOBBIM HAKOHEYHUKOM IeCTUKa B TeueHue 10 MuH 10
oOpaszoBanus macthl. [lacta He momxkHA OBITH CIUIIKOM TycTOM. B macTty monuBarot
octapmuiica nupodocdar (okoso 15 MM) U pacTUparoT 10 COCTOSIHUS OJHOPOJHOMU
Macchl. 3aTeM J1I00aBISIOT BOJY J0 MOJIOBUHBI 00beMa CTYNKHU U OCTaBISIOT Ha 10 MuH.
['OTOBST YHUCTBIM JTUTPOBBIA HWJIMHAP, B KOTOPHIA CBEPXY YCTaHABIMUBAIOT OOJBIIYIO
(muam. okoso 10 cM) CTEKJISSTHHYIO BOPOHKY, B BOPOHKY KJIAIyT CUTO ¢ siuerikoit (.25
MM. Yepe3 10 MuH XOpOIIO MEPEMEMIMBAIOT CYCIIEH3UIO CTEKISHHON nanoykou. Cyc-
MIEH3UIO TIEPEHOCAT B CTEKJISSHHBIN JIUTPOBBINA MUIUHIP, GUIALTPYS Yepe3 CUTO C SUCH-
koit 0,25 MM (CHavaJia OTTHPAIOT MECTHK C PE3MHOBBIM HAKOHEYHUKOM CTEKJITHHOM Ta-
JIOYKOW OT MPUJIMIIIEH MOYBBI HAJ[ CTYIKOW, a 3aTEM CMBIBAIOT OCTAaBIIYIOCS Ha HEM
MOYBY BOJIOM M3 MPOMBIBAIKUA B CUTO, YCTAHOBJICHHOE B BOPOHKY). OOMBIBAIOT CTYIIKY
JTUCTUJUTMPOBAHHOM BOJIOM HaJ CUTOM, CJIETKA pacTHpas MajblieM BO3MOXXHO OCTaBIIIU-
€Csl Ha CUTE KOMOYKH MTOYBBI, IPOMBIBAIOT CUTO AUCTUIIMPOBAHHOUN BOJIOM.

I'otoBsT TapupoBanHbie Orokchl Ha 50 mut (5 mT). Onepanus TapupPOBKH OOKCa
COCTOHT B €ro IpOTHpaHuy, cymke mpu 105° B TedeHne 6-TH 4acoB, B3BEIIMBAHHH HA
aHanuTUYecKuX Becax. [locie cymku OIOKC OXJaXJalT B IKCUKATOPE U B3BEIIMBAIOT
Ha aHATMTHYCCKMX Becax. 3aTeM MoBTOpHO cymrar mpu 105° B TeueHme 2-X dacos,
B3BeIMBaHUU. OTAWYUs B BeCE NPH MOBTOPHBIX B3BEIIMBAHUAX HE JOJKHBI IIPEBBI-
math 0.002 r. Ecniu 3TO yciioBHe BBINTOJHEHO, OFOKC CUMTACTCS JTOBEJACHHBIM JI0 MOCTO-
SHHOTO Beca, — OTTapUPOBAaHHBIM. TapupoBaHHBIE OIOKCHI XPAHIT B AKCUKATOpPE HaT
TUTPOCKONMYECKOM coibto (00b19HO0, CaCl2).

OcraBuivecss Ha CHUTE TpaHyJIOMETpUUYeCcKHe dYacTuilbl >0,25 MM ¢ IOMOIIbIO
IPOMBIBIKU C JUCTUJUIMPOBAHHOW BOAOW MEPEHOCAT B CTEKIISIHHBIN MPEABAPUTEIBLHO
TapUPOBAHHBIN OIOKC. BIOKC ¢ yacTuIlaMy BBIMTAPUBAIOT Ha TecyaHoU OaHe, 3aTeM Cy-
mat B tepmoctare (6 wacoB mpu 105°C). Ilocne vero oxmnaxkmaroT B 3KCUKATOpE U
B3BEIIMBAIOT HA aHAIMTHYECKHX Becax. Ha ocHOBaHWMM MacChl MONY4eHHOU (Dpakinu
>(0,25 MM pacCUUTHIBAIOT €€ MPOLEHTHOE COAepKaHue (CM. PACUEThI HIXKE).

[lepeHeceHHy10 B UIUHAP CYCICH3HUIO TIOBOJAT TUCTWIMPOBAHHOM BOJIOM 110 1
1. 3akoHYeH |-i »Tan rpaHyioMeTpuueckoro aHanusa. [lepea mocnenyromieit onepamu-
et otbopa mpoO (2-# ATam) ciaeayeT YTOUHHUTH TIIYOWHBI B BpeMsi 0TOOpa mpod CycreH-
3uM. [IpakTuyeckn y10OHBIMU MOKHO CUMTATh CIEAYIOLIME TIIYOUHBI NOTPYKEHUS Mu-
neTku st otoopa mpo6: <0,05 mm — 25 cm, <0,01 mm — 10 cm, <0,005 mm — 10 cm,
<0,001 mm — 7 cM.

Cpoxku B3aTHS TPOO 3aBUCAT OT TEMMEPATYPhI CYCIIEH3UH U MIIOTHOCTU TBEPIOH
¢da3pl mouBkl. st U3MepeHust TeMIepaTypbl B OTACIbHBIN HWIUHAP C TUCTUILIIUPOBAH-
HOM BOJIOM MOMEMIAIOT TEPMOMETP (3TOT LWIMHAP CTOUT B JAOOPATOPUU B TEUCHHUE
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BCEro aHaiuza). Jis onpeneneHuss BpeMeHH 0T0opa npod MUCIOb3YIOT 3HAUYEHUS IO T-
HOCTHU TBepJ0ii (a3bl, U3MEpEHHbIC TUKHOMETpUYECKH [1] wiu cpeaHne AaHHBIC TUIOT-
HOCTH TBEPJOH (pa3bl pa3IMYHbIX 30HATBHBIX MOYB (Ta0m. 1).

Tabnuua 1.
ILiioTHOCTH TBEpAOH (pa3bl pa3IMYHBIX I10YB, r/em®

I'myouHa, | Jlerkue | [logzomi- | YepHozemel | YepHoiemsl | Kamra- | byprien | ComoRUEL

CM ECEX CTEIE H OOBIKHOBEH- HUEHELE HOBEI® | CEpO3EMEL
THIOE | CEPEIE IeC- | HEIR H TVIHEIS
HEIE

020 260 - - - - - eTHYHMHE]
2.65 2.60 2.40 255 2.60 2.65 Cpate o

THITYV TOH

20-40 265 265 2.50 2.60 2.65 2,70 TIOMEELL B
40-100 265 2.70 2.65 2.65 2.70 2.70 30HE KOTO-
pof OHH

=100 265 270 2.70 2.70 275 275 A

Pacuer ckopocteii majeHuss yacTuil mpousBoautcs mo ¢opmyse Crokca:
2 — P
v=_g. ;2 Ps ~Px 1)

-5 -
rJie I — pajuyc Najaromeil YaCTHIbI, CM; Ps — ILIOTHOCTb NaAMOMICH YaCTHIBL, T/CM ; Py
—IUIOTHOCTB JKHIKOCTH, B KOTOPOH BEIETCS aHAIN3 I/CM°; § — YCKOPEHHE CBOGOIHOTO
majernn, papHoe 981 cm/c’; 1) — BA3KOCTB JKUAKOCTH, myas3. [IOTHOCTb U BA3KOCTB BO-
IIbI IPUBEICHBI B Ta0. 2.

Tabnumna 2.
BsaskocTb 2%-o0i cycnensnu noussl B 0,1%-HoM pacTtBope nmupodocdara HaTpus,

B IMCTUJJINPOBAHHOI BO/le U MIIOTHOCTH BO/bI

Tenmepatypa, Baxocts 0.1% BazxocTe II10THOCTE BEOJEL
°C mupodochaTa HATPHL 1), THCTOH BOIEL Pa. TleMd
ITya3nl 1. Mya3knl
15 0.012145 0.011383 0.99913
16 0.01204 0.01111 0.99897
17 0.011783 0.010837 0.99880
18 0.011419 0.010564 0.99862
19 0.011055 0.010291 0.99843
20 0.010691 0.01002 0.99823
21 0.010451 0.009796 0.99802
22 0.010211 0.009572 0.99780
23 0.010001 0.009348 0.99756
24 0.009971 0.009124 0.99732
25 0.009698 0.008902 0.,99707
26 0.009491 0.008716 0.99681
27 0.009251 0.00853 0.99654
28 0.009011 0.008344 0.99626
28 0.008871 0.008158 0.99597
30 0.008631 0.007973 0.99567
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Hcnonb3ys popmyiry 1 MOKHO paccuutaTh UHTEpBalbl BpeMenu t=h/v mis coot-
BETCTBYIOIIETO TUAMETPA YaCTHUIIbI U TITyOUHBI 0TOOpa MpoOkI, e t u h — Bpems u riy-
OuHa oT6opa MmpoOkI.

B3situe npod cycneH3uu mpou3BOAAT ciaeAyromuM odpazoM. CycneH3Hio B LH-
JUHApPE B30ANTHIBAIOT C MOMOILBI0 MEMIATKUA OJUHAKOBBIM OBICTPO MOBTOPSIOIIMMHUCS
(BBEpX-BHM3 MO BCEH JJIMHE WJIMHJPA, HO HE BBIHUMAs U3 HEr0) JBUIKEHUSIMH B TEYe-
Hue 15-30 cex. BeiHUMaOT MemalKy U cpasy 3acekaroT Bpems. 11o ucreuenuro Bpeme-
HU, HEOOXOJIMMOTO JUIsl B3ATHS YaCTUL 33IaHHOTO pa3Mepa, OIMYCKAIOT TapUPOBAHHYIO
MUIETKY Ha 33JaHHYI0 TJyOMHY BHYTPb LIMJIMHIpPA, CTPEMACH MOMACTh B LEHTpP MOMe-
PEYHOI0 CEYEHUs, U C MOMOIIbIO aclupaTopa B MUIETKY 3a0UparoT Ipoly CYCHEH3HH.
CycneHn3ust 10JKHA OCTyNaTh B MUMETKY MEMJIEHHO, BpeMs 3abopa npoosl 20-30 cek.
B3siB npo0y, moAHUMAIOT MUIETKY, OTBOASAT €€ OT HMIUHApa. DUKCUPYIOT OKOHYATEN b-
HbIE 00beM MPOOBI MO MUIETKE, U CIUBAIOT CYCIEH3UIO B TapupoBaHHBIN Orokc. Ero
BHICYIIIMBAIOT CHauaja Ha recuaHou OaHe, a 3atemM B Tepmoctare (6 gacoB npu 105°C).
XpaHsAT B 9KCUKATOPE HaJ TUTPOCKOMUYECKOHN COJIBIO.

IIpumewuamnue. JIng 3aCONICHHBIX U HEKOTOPBIX JIPYTUX MOYB MENTU3UPYIO-
miee nericteue nupodocdara HATPUS MOKET OKa3aThCAd HEIOCTATOYHBIM, U CYyCIIEH3MUS,
NEpeHeceHHas B IWIMHJIP, KoaryiaupyeT. [loaHyo Koaryiasuuioo Jerko oOHapyKUTh IO
IPOCBETIICHUIO BCETO CTOJI0A >KMIKOCTH B HWIMHAPE M BBINAJCHUIO TBEpAOW (a3bl B
ocaniok. [Ipy yacTUUHON KOAryJsiMK >KUJIKOCTb MOJTHOCTHIO HE OCBETIISIETCS, HO HA JIHE
IWIMH]IPA, HAJl TUIOTHBIM CJIOEM IMEeCYaHbIX M MbUICBATHIX YACTHUIl, 00pa3yeTcsl phIXJIbIN
XJIOMBEBUJIHBIN 0CaloK BbICOTOU 1-2 cM. B cimydae monHON Koaryisiuu OCBETICHHYIO
KHUJKOCTH (BMECTE CO BCEMH COJISIMU) TIO BO3MOKHOCTH TMOJIHOCTHIO ciuBaroT. K ocaaky
xe B IuiMHape ao0asisitot 20 M 4%-Horo pactBopa nupodocdara HaTpus, CHOBA J10-
BOJSIT AUCTHJUTMPOBAHHOU BOJION 00beM B muiuHape A0 1 1. Eciu cHoBa HaOmomaercs
MOJIHASL KOATYJISALIMS, TO aHallu3 CIEAYyeT NepeaenaTh BRIICHUB MPUYMHBI TOJIHON KOary-
nsauuu (3arpsi3HEeHbl AUCTHILTUPOBaHHAs Boja, nmupodocdar Na u np.). Eciau koarysms-
Ul YaCTUYHAs, B IWJIUHAP MPEABAPUTEIBHO TOOABISIOT IJis ycuiieHus koarysiiuu 0,5
' XJIOPUCTOTO HATPHUS M OCTABIAIOT HA CyTKU. Uepe3 cyTku OepyT nmpoly >kugkoctu (25
i 50 M) Uit onpeiesieHus MIOTHOTO ocTtatka. CycreH3uio B30aNThIBAIOT U MPOJIOJI-
KAIOT aHanu3. BenuymHa MIOTHOTO OCTAaTKa YYMUTHIBACTCA NPHU pacueTe OeccoieBoi
HABECKH.

Ipumep 1.

Paccunrats Bpems otoopa wactuibl ¢ quamerpom d <0,001, ecnmm umeeM: TWIOT-
HOCTH TBEPJ10#1 (ha3bl MOUBHI (YACTHUII), ps =2.5 r/em’; TeMIEepaTypa BOBI,

T=18°C; riryobuna or6opa npoo, h=7 cm.

Pewenue.

[Toncransem B dhopmyny (1) d, ps, px, N ¥ paccuuThiBaeM CKOpPOCTh. HykHO
y4ecTh, YTO paauyc 4dacTuilbl r =d/2 m BeIpakeH B cM. Bsi3kocTh p-pa mupodocdara
Hatpusi npu 18°C paBna 0.011419 mya3, a MIOTHOCTH BOJBI COOTBETCTBEHHO paBHA —
0,99862 r/cm’.

.. 2
y =§981-' 0.0001" 2,50 — 0,99862

= 7,16571- 10" ca/cex

/ 0.01142

| )
\ 2
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3Had IITyOHHY 0T0O0pa (PpaKUHH, HaXOTHM BPeNd:

h 7

t=—= — = 97687 [cex] HIH mepeBONA B YaChl: MHH: CeK, IO-
v 7,16571-10

TydaeM OKOHYATeIBHOE BpeMA — 279 8 7",

Ilopsook pacuema codepaicanusi ppaxyuil SpaHyIOMempudecKux 1eMeHmos noay4eH-
HbIX NUNEM-Memo0oM C npeosapumelbHolU oucnepeayuell nupogochamom Hampus.

Brruncnenne cogepskanus ppakiuii rpaHyJIOMETPUUECKUX 3JIEMEHTOB B
IPOLEHTaX K Macce MOYBbI MPOU3BOJIUTCA 110 clenytouieil popmye:

_(m, —a) -1000-100 5%

V-m (2)
rae X - comepkanue (ppakiuy YacTHUI] MEHBIIE ONPEACIICHHOTO pa3Mepa (Hampumep,
<0,05 wmm 0,01 mm), %; m, — macca manHou dpakuuu, T; a — Macca nupodocdara
HaTpus B poOe ¢ ydeToM o0beMa mpoObl (HAMOMHUM, YTO Uil IpoObl o6bemoMm 25,0
M1 Macca conu coctapisieT 0,025 1), r; V — 00beM npoOsl, MiT; M — macca abCOTI0THO
CYXO¥ HaBECKHU IOYBBI, B3ATOM JIJI aHAIN3A, T.

[To mpuBeneHHON (hOpMyJsie pacCYUTHIBAIOT TMPOICHTHOE COJICpKAHUE YACTHI
MeHbIIIe omnpeaeneHHoro pasmepa (<0,05 mm, <0,01 mm, <0,005 mm u <0,001 mm). 3a-
TEM, YUUTBIBAsI, YTO MPOOBI C (hpakimei OOBIIEro pa3Mepa 4acTull OyaAyT BKIIOYATh B
cebs ocTanbHble (hpakimu, o kinaccudpukanuu H.A. KaunHckoro HaXoasT NPOLIEHTHOE
collepKaHHe TPaHYJIOMETPUYECKUX (PpaKUuid BBIYUTAHMEM W3 OOJbIIe dpakuuu
menbIneid. Takum oO6pas3oM, Ha mpumep coaepskanue Gpakius nouiu kpynrot (0,05-0,01
MM) = [coaepkanuto ¢pakmuu <0,05 mm] — [coaepxkanne dpakiuu <0,01 mMm] ; comep-
xanue Gppakuus nouiu cpeoneti (0,01—0,005) mm = [coaepkanuto Gppakmuu <0,01 Mm]
— [conmepxanue dpakuuu <0,005 mm]; comepkanue dppakuus nouiu monxot (0,005—
0,001) mm =[conepkanuto ¢ppakmuu <0,005 mMm] — [comepxkanue ¢ppakuu <0,001 mMm].
Conepxanue dpaxius <0,001 mm mipeacraBiseT co0oit copepkanne GU3NIECKOTO wUid.

Tax mony4aem mpoIrieHTHOE cojiepKaHne BeeX (pakiiuii 3a HCKII0YeHEM Gpak-
1in necka meakozo (0,25—0,05 mm), kotopas onpenessiercs o pasaoctu 100% u
CYMMBI BCEX OTPEICICHHBIX B aHAIHN3E (hPAKIIHIA.

X
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IIpumep 2. Macca adcoTHOTHO CYXOH HAaBeCKH, B3ATOH Ha aHAIH3, CO-
craBaAeT 10,0390 r. IIpH nepeHeceHHH B IHIHHAP Ha CHTE OCTATHCH YACTHIIE]
=0,25 MM B KomH4gecTBe 0,1705 r aGcomr0THO CYX0H MAacChl, 4TO COCTABIIALT:

0,1705-100 ,
X1-0.28mm = =170 %
10,0390
[TpH NHIETHPOBAHHH CYCIIEH3HH IIOIYVIHIHCE CIEIVIOIHE Pe3yIbTAThL:
“cexyHOHaa " npooa: 9acTHUEl <0.05 MM — 00BeM 24. 8 M1, Macca alcoIoT-
HO CyXOH Mo4BEL H comnH 00,2180 r. 14 ykazaHHOr 0 odbeMa IIpodkEl Macca ColTH

coctaBgeT 0.0248 r. Torma cogepxadHe (ppakuHH<0,05 MM COCTABHT:
(0,2108-0,0248) -100-1000 .

X 005w = =74,71%

<0.05um 24,8-10,0390 ’

“smurymuas” npooa: dacTHOBRL <0.01 MM — obeeM mpoder 25. 3 ML Macca
a0comOTHO CcyXoro ocraTtka B Orokce 0.1539 r. Macca comH B 3TOM OCTATKE
coctaBgeT 0.0253 r, a comep:xaHHe ppakunHH <0.01 M

X 001 = (0,1539-0,0253) -100-1000
A 253-10,0390

“yacosaa’ npooa: dacTHUB! <0,005 MM — o0beM mpoder 25. 0 M, Macca ad-
COIIFOTHO cyXoro ocratka 0,1327 r. Macca nHpodocdaTta HATPHA B 3TOM OC-
TaTke cocTaBmaeT 0.0250 1. a cogep:xaHHe YacTHII < 0.005MM:
X g o0 (0,1327-0,0250) -100-1000 _ 42910
I 250-10,0390

“cymounaa” npooa: dacTHUEl <0,001 aMy — o0seM mpolel 24.7 MI, a Macca
JacTHI HiIa H nHpodgocdara HatpHa 0,1019 r. Comep:xaHHe (ppakHH HIA co-
CTABHT:

= 50,63 %

X (0,1019-0,0247) - 100-1000
<000 247-10,0390

=31,13%

Teneps ocTasTCA pacCcUHTATE CoOep KaHHe (ppaKITHi:

nelte KpyvhHaa (0.05-0.01 vw): 7471 — 50,63 = 24,08 %e;

Neilb cpeoHAn (0.01-0.05 mu): 50,63 — 42,91 = 7.72 %;

neide venkada (0.005-0.01 vnv); 42,91 — 31,13 =11.78 %:

Wi (=0.001 ma): 31,13 %%;

necox Meaxuil (comepxanHe ¢paxkuHH 0.25—0.05 MM) HaXOoJHTCH IO pa3HO-
¢t 100 —(1.70+-24,08+7.72+11.78+31.13) = 23.59 %,

Hcxons u3 paccunTaHHBIX (PPAKIUi, JAETCS Ha3BaHUE TTOYBHI 110 TPAHYJIOMETPUU
B knaccupukanuu H.A.Kaunnckoro, pasaensitomield TEKCTYpHBIE KJIACCHI MO CymMMap-
HOMYy coaepkanuto gactui > 0,01 MM (pusmuecknii necok) wim < 0,01 mm (pusnue-
CKasl IJIMHA) U YYUThIBaKoNIel Tun nouBooOpa3zoBanus (cm tabdi. 3). B npumepe (cten-
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HOM THUM MOYBOOOPA30BaAHMUS) MOTYUAETCS — CY2AUHOK CPEOHUll, a C YYETOM JOMUHUPY-
IOUX (QPPAKUUN — CYenuUHOK CpeOHUli KPYNHONbLIe8Amo-uio8amsii, T.K. Ipeodiagaer
(dpaxuus una, 3aTeM KpyMHOU MbUIH.
Tabnuua 3
Kaaccudpukanus nous nmo rpanyjomerpudeckomy cocraBy mo H.A.Kaunnckomy

Cogepaanue PH3IHTECKOH [IHHE Cogepzanne Qusmaeckoro necka |KpaTtkoe Hassauue
(=acTun < 0,01 ama), %% (qacTan = 0,01 ). % MOYEEL 10 TPAHY-
TOMETPHYECKOMY
NOT30MH- | CTENHOrO | COMOHIEI H | NOOIOMH- | CTENHOTO | COMOHITEI H COCTARY
CTOTO THIA | THIIA DOW- CHIBHO | CTOTO THIA | THIIA TIOW- CHIBHO
NoUBQQDpPa- | Bo0oOpaz0- | COMOHUEER- |IOMEOOOpA- | BOODpPAazo- | COTMOHIIEEA-
I0BAHHA EAHHA TEIE TIQYBEL | 30BAHHA BAHHA TEIE TIOHUEBEL
0-5 0-3 0-3 10095 10095 100 -95 Ilecox pEIXIEIH
(TTp)
3-10 5-10 5-10 8590 9590 95-90 [Tecok cBA3HHEI
(Tcs)
10-20 10-20 10-15 90—80 90-50 90-85 Cynecs (C)
20-30 20-30 15-20 8070 8070 85—80 CyIIHHOK TeTKHH
(Ca)
3040 3045 20-30 7060 T0-55 8070 CYIIHHOK cped-
ami (Cop)
40-30 4560 3040 60-50 5540 7060 CYVTIHHOK TA&e-
merd (CT)
50-65 60-75 40-50 5035 40-25 60-50  |Tmuna nerxas (Tn)
65—80 7585 50-63 35-20 25-15 50-35 I 1mEa cpegHas
(Tep)
=B0 85 65 =20 15 35 I'mHHA ToEenad
(I'T)

Ilepesoo Hazsanus no46vl NO ePAHYIOMEMPUL U3 OMEYeCMBEHHOU Klaccugdurayuu
8 3apybedicHble

[IpoGiemMa cCOCTOUT B TOM, YTO TPAHUIILI (PPAKITUN B OTCUYESCTBECHHOW M OOJIBIITNH-
CTBE 3apyOEKHBIX KIacCU(UKAIMK HE COBMA/AIOT; TTO3TOMY HEBO3MOXEH MPSMO Tie-
pexoa U3 oJHOM Kiaccudukamuu B npyryro. Hampumep, rpanuiisl hpakmuil B MEXIY-
HapoaHou knaccupukanum: necok 2-0,005, meuie 0,05-0,002 u rmuaa <0,002 mwm. Jlns
pelIeHus 3a/iad TaKoTro THMa CTPOUTCS MHTErpaibHasi KpUBasi pacipeaeieHus Tpanyso-
METPUYECKUX YaCTHII, TJE MO OCH abCIMCC OTKIIAIbIBACTCS TUAMETP YaCTUIl B PaBHO-
MepHO JiorapudmudeckoMm macmrade, a o OCH OpAMHAT OTKJIAJIBIBACTCS COJEpIKaHHE
YacTHIl MEHEe KOHKPETHOTO auamMeTrpa (B MPOIEHTaX K Macce aOCOJMIOTHO CyXOW IMOdY-
BbI). [Ipu ucnons3oBannu kinaccudukanun H.A.KaunHckoro 11t rpaHyioMeTpUIECKUX
yacTull No4Bbl, auameTpsl coctaBisitor 0,001;0,005;0,01;0,05;0,025 u 1,0 mm. Jlora-
pUdMBI ATUX TUAMETPOB, COOTBETCTBEHHO, paBHbI:-3,00;-2,30; -2,00;-1,30;-0,60 u 0,00.
OTH BEeIMYMHBI OTMEUYAIOT Ha PAaBHOMEPHOM mkane ocu adcuuce. [ Kaxxaoro 3Have-
HUS AUaMeTpa 4YacTHUll MO0 OCH OpJAMHAT OTKJIAJbIBAIOT MPOLEHTHBIE COJIEPHKAHUS BCEX
YacTHUIl MeJIbU€ 3TOr0 ANAMETPa, T. €. CyMMapHOe (KyMYJISITUBHOE) COAEPKAHUE YACTHUII
<0,001, <0,005, <0,01, u 1. a. ITocnegusst Touka mo ocu aodciucc (0 B OTCYTCTBUM Tpa-
BUSI 1 HEKAMEHUCTHIX MouBax) cooTBeTcTBYeT 100%. IloydyeHHbIE TOUKU COEIUHSIOT
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1aBHOM KpuBOM. TakuMm o0Opa3oM, KyMyJIsITUBHAsl KpUBas, HAUMHASACH CO 3HAUEHUU CO-
nepxanus wia (<0,001MM), HenpepsIBHO Bo3pacTaeT, npudmmxasice k 100% npu Benu-
YUHAX JUaMETPOB CaMbIX KPYIHBIX YACTHII.

IIpumep 3. B pe3ynbTaTe rpaHyIOMETPUUYECKOTO aHAIN3a YePHO3EMa MOTYICHBI
cienyrone coaepkanus ¢paxmuii: <0,001 mm — 37,5%, (0,001-0,005 mm) — 8,9,
(0,005-0,01 mm) — 18,9, (0,01-0,05 mm) — 30,2, (0,05 -0,25 mm) — 3,5 u (0,25-1,0 Mmm) —
1,0%. ITocTpouTh KyMYJISTHBHYIO KPHUBYIO pacIpeieiieHUus T'PaHyJIOMETPUUYSCKUX Ya-
CTHII TT0 pa3Mepam.

Pewenue. Ilo ocu opauHat st COOTBETCTBYIOUIUX JIOTapU(MOB TUAMETPOB OT-
xnageiBaeM: g -3,00 — 37,5%, mis -2,30 — 46,4%, nius -2,00 — 65,3%; mis -1,30 —
95,5%, nnst -0,60 — 99,0% u nnsa 0,00 — 100,0%. KymynsatuBHas kpuBasi IpeIcTaBicHa
Ha puc 1.
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Puc. 1. Kymynamusnas (unmeepanvhas) Kpuas pacnpeoesenus 2pasyiomempuiecKux
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enuHuCeiTy, T8 amo-
. 2rUHUCTI
onecyanenpniy, —~— GYETUHOK cyanuHoK

?;?Li:::mblb TIHIETE B
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CYemuHOK

onecYaHeHHbIL

CyanuHoK nuinesamsid
L L e Py

CYaNuHOK

100 90 s0' 70 '60 80 40 30 20 ' 10
Mecok (0.05-2 mm)
Puc. 2. TpeyZOJZbHUK CDeppe onst Kﬂaccuqbukauuu noue no epaHyiomempuiecKomy co-

Ccmasy, UCnOnb3yemMblil 8 HeKOMOPBIX 3aPYOEHCHbIX KIACCUPUKAYUAX (8 HACMHOCU,
USDA).
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Hanee, g onpeneneHuss NPOLEHTHOIO COAepX aHus (pakuuii B 3apyOeixHBIX
kinaccudukanusax (mecoxk 2-0,005, meuie 0,05-0,002 u rouna <0,002 mm) Ha ocu abc-
[MUCC HAXOJSAT TOYKU, COOTBETCTBYIOIIUE I'paHuliaM 3Tux tpex ¢paknuii: 0,05 u 0,002
MM, WM Ha paBHOMEpHOM norapudmuyeckoit mkane -1,30 u -2,70. 3nauenue -2,70 Oy-
€T COOTBETCTBOBATh Ha OpJIMHATE COAECPM AHUIO TIIMHBI, a -1,30 comep:kaHUIO TH-
Hel+teUTM. Ilecok HeTpynHo onpeaenuth o pazHocTu [100-(rnuna+nsuie)]. Tak onpe-
JENSIIOT cojepkaHue (pakuuid TIUHBL, NBUIM U MECKa, COOTBETCTBYIOIIMX MEXKIyHa-
ponHol knaccupukanuu. KnaccudukannmoHHyo nNpUHAAIEKHOCTh MOYBBI B MEXKIyHa-
pPOJIHOM KiaccU(UKAIMU ONPEAEIISIOT, NOJIb3YyACh TpeyrodbHukoM deppe (CM. Ha pHuC.
2). 1711 5TOTO HAa JIEBOM CTOPOHE TPEYTOJIbHUKA, I/I€ OTIOKEHO COJAEPKaHUE TITMHUCTBIX
YaCTHIIl, HAXOSIT TOUKY, COOTBETCTBYIOIIYIO cojiepxkanuto TiuHbl (<0,002 mm). 13 sToi
TOUYKH MPOBOJST NMPSAMYIO, apajlieIbHYI0 OCHOBAHUIO.

3areM Ha MpaBOM CTOPOHE TPEYroJibHUKA (COJEp)KaHHE MbLIM) TaKkKe HaXOISAT
TOUYKY, COOTBETCTBYIOIIYIO COJIEP>KaHUIO MbUIM B UcciaeayeMol nouse. M u3 Hee npoBo-
JST JIMHUIO, TTApaJJIEIbHYIO JIEBOM CTOPOHE — MapaljiebHO OCH "collepiKaHue TIIHHBI".
JIBe mpsiMble JTMHUU MEPECEKYTCS BHYTPU TPEYTrOJIbHUKA B HEKOTOPOW TOYKE, B KOTO-
PYIO Takke MOMajJiaeT TPEThs JIMHUSA, MPOBE/ICHHAs MapajuIeIbHO OCH "TbUTH" U3 TOUYKH,
COOTBETCTBYIOIIEH COJIEP)KAHHIO MECKa HA OCHOBAaHUU TPEYTroJbHUKA. JTa TOYKA Mepe-
CEUCHMsI TPEX JIMHUMN TPEYrojbHUKA 0053aTebHO OKAXKETCS BHYTPH KaKoM-TuOo obia-
CTH, OTBEYAIOIIEH 3a OMPEEICHHYIO KIacCU(UKAIIMOHHYIO TPYIIY MOYB MO TpaHyso-
METPUHU.

Takum 00pa3om, oTedecTBEHHAsl KiIacCH(pUKaIlMs MOYB, OCHOBaHHAs Ha COOTHO-
meHnH (PU3NYECKON TJIMHBI U (QU3HYECKOro Tecka B rmoyBe (cMm. Tabmuiy 3), siBisieTcs
[0 CYTH ABYXWICHHOMW, a MEXIYHApOJIHA — YUUTHIBAIOIIAsl COOTHOIICHUS TpeX (Ppak-
Uil (IbLIb, TECOK, TJIMHA), TpexwieHHou. [lepexoa u3 onHON B JAPYryl0 BO3MOKEH
JUIIb YEPE3 NOCTPOECHUE KYMYJISITUBHOW KPUBOM, HAXO0XKAEHUE COAEPKaHUS YKa3aHHBIX
TpeX (pakuuii U onpeneneHne KIacCu(GUKaAMOHHON MPUHAJICKHOCTH TMOYBBI 1O Tpe-
yroabHuKy Deppe. [6].

Ilpumep 4. OmnpenenuTh KIacCU(PUKAIMOHHBIE HAa3BaHUA [0 TPAHYJIOMETPHUH
YepHO3eMa M0 OTEUECTBEHHON M MEXIYyHApOJAHOU KiacCUUKAIHMAM, TPaHyJIOMETpUY e-
CKHI1 COCTaB KOTOPOI0 MPE/ICTaBIEeH B ipuMepe 1 u 2.

Pewenue. Jlyst 3TOr0 M0 KyMYJISITUBHOM KPUBOU (CM. puc. 1) I TOUKKM HA OCH
abcIcC, COOTBETCTBYIONICH TUaMeTpy TIIMHUCTBIX YacTHIl 1O 3apyOexHOoM kiaccudu-
karuu (-2,70), onpenenum conepxanue riauabl. OHo coctaBisieT 38,5%. Conepxxanue
(mBUTB+TIIMHA), COOTBETCTBYIOMIEE Tpanulie ¢ppakuuid <0,05, nocturaer 95,5%, a npun
cooTBeTCTBeHHO 95,5 — 38,5 =57,0%, necka — 4,5%. Ilo Tpeyronsauky deppe (puc. 2)
UCCIIEIOBAHHBI YEPHO3EM OTHOCUTCS K MbLIEBATO-TJIIMHUCTOMY CYTJIMHKY.

Hcnonvzosanue pezynrbmamos

['panynomeTpudeckuii cocTaB, BEIPAKEHHBIN B COJEPKaHUIX (HpaKIUidi TPaHyIO-
METPUYECKUX DJIEMEHTOB — Ba)KHEWIas (pu3nyeckass XapaKTepUCTHUKA TIOYBBI, OJTHA W3
XapaKTEPUCTUK ee aucnepcHocTd. OH omnpenenseT BCe OCHOBHBIE MOYBEHHbIE MPOIEC-
Chl, SIBJISIETCS OJAHUM U3 (PYHIAMEHTOB MOYBEHHOIO IJIOAOPOIUS, TAK KaK B 3aBHUCUMO-
CTU OT IPaHyJIOMETPUHU MOYB (POPMUPYIOTCS T€ WIIM UHBIE CEITbCKOXO3SIUCTBEHHBIE M e-
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ponpusTUsl. 3HaHHE TPAHYJIOMETPUUYECKOT0 COCTaBa MOYB TaKXKE JaeT MPEACTaBICHUE O
TeHEe3MCe, IBOJIOIMMU U UCIIOIb30BaHUU NouB. Huke mepedyncienbl OCHOBHBIE Ha3HAYe-
HUS TAaHHBIX O TPAHYJIOMETPUUYECKOM COCTaBE.

1. Ha3zBanue mouBbI 1O rpaHyJIOMETpUUYECKOMY cocTaBy. OHO ompenensercs JaH-
HBIMU TPAHYJIOMETPUYECKOTO COCTaBa BEPXHETO TOPU30HTA MOYBBI, UCIOJB3YS JIHMOO
kiaccudukanuonusie nonoxxkenuss H.A.KaunHckoro Ha oCHOBE COOTHOIIICHUSI YacCTHIL
>0.01 MM (pusuueckuit necok) u <0.01 mMm (pusnueckas riauHa), MO0 MPUBEICHHBIN
BbIILIE TpEeYroibHUK Deppe.

2. Ilo rpanynoMeTpUYECKOMY COCTaBY MOXKHO BOCCTAHOBUTH U OCTaJIbHbIE CBOM-

CTBa MOYB, BOCCO3/1aTh “00pa3” MOYBKI O OTHOIIEHUIO K POCTY PaCTCHUH, TPOBEACHUIO
Bjaru u np. Hampumep, Ha OCHOBaHMM T'PaHYJIOMETPUUECKOTO aHAJIM3a, HCCIeayeMas
MOoYBa — TSDKEJBIN CYTJIMHOK. DTO 3HAYUT, YTO MOYBA OY/AET IJI0XO MPOBOJUTH BIATY,
UMEThb BBICOKOE COJIEp’KaHHE BOJbI MPH HU3KOM COJEpKaHUU BO3AyXa, OyAeT JOJTrO
nporpeBatbes (“xosoAHBIC” TOYBKI). ECiu ke Mbl MOJYy4YWIM TIO TPaHYJIOMETPUU JIeT-
KHUE€ TIOYBBI (CYIeCh, MECOK CBS3HBIM U MP.), TO 3TO O3HAYAET BBICOKYIO (DUIBTPAIIUIO
BJIar'M CKBO3b MOYBY, MAJIbIM JAMANa30H JOCTYITHON BOABI JJIsl pACTEHUM, OBICTPHIN MpO-
rpeB (“remuible mMouBbI®). JlaHHBIC TPAHYJIOMETPUYECKOTO COCTaBa TMOYB HCIOIB3YIOT
JUIS KOJIMYECTBEHHOT'O pacyeTa TUAPOJIOTHYECKUX CBOWCTB M (DYHKIIUMA MOYB C MOMO-
b0 TaK Ha3bIBAEMBIX MeA0TpaHC(HEPHBIX DYHKIIUMA.
3. I'panynomMeTprYeCcCKUil COCTAaB — OCHOBA pacyeTa MCKYCCTBEHHBIX MTOYB, OCHOBA KOH-
cmpyupoeanus no4s. B3auMOCBA3b MEXIYy TpaHyJIOMETPUUYECKHMM COCTAaBOM M BOJHO-
BO3/yIIHBIMU CBOWCTBAMH MOYB MO3BOJISIET PEIIATh ATY OOpaTHYIO 3a7auy: 3a7aBas He-
00XOJIMMbIE CBOMCTBA MOYB COCTABIIATH COOTBETCTBYIOIIYIO CMEChH TI'PAHYJIOMETpUYE-
ckux ¢pakuuii. Hampumep, ecim HaM HEOOXOAMMO CO3/1aTh CIIOPTUBHBIN Tra30H, KOTO-
pBIii ObI JIeTKO (GUIBTPOBAI BOAY, IPOBOJIUI €€ K JpeHam, OBICTPO MPOrpeBaics, HO MPU
ATOM YIEP>KUBAJI OMpPENeIEHHOE KOJIMYECTBO BOJIbI M MUTATENBHBIX BEHIECTB, HEOOXO-
OUMBIX JJI1 pOCTa PAaCTEHUM, TO HYXKHO «CO3JaTh» MOYBY OTBEYAIOLIYIO 3THM CBOMU-
ctBaM. [lo-Bumumomy, B BepxHeM cioe (0-5 cMm) 3To momkHa OBITH CyIech ¢ HEOOJb-
UM KoJnmyecTBOM (3-5%) wniia MOHTMOPHIIZIOHUTOBOTO COCTaBa, a TaKKE€ B COCTaBE
busudeckoit rauHbl 10 1-3% ruapodoOHOro oprannyeckoro BemecTBa. Hwmxke, 1o 15
CM — CBSI3aHHBIN TTECOK, ITy0ke — 10 20 ¢M — KPYIHBIN TIECOK, MOACTUIAEMbII TPaBUEM.
DTO TUINHYHAs MOYBEHHAs KOHCTPYKIHUSA, PAaCCUUTHIBAEMAs MO JAHHBIM O T'PaHYJIOMET-
PUYECKOM COCTABE MCMOJb3YEMbIX MOUYBEHHBIX KOMIIOHEHTOB. OHA, KOHEYHO, BOCCO-
3laHa, B OCHOBHOM, Ha KaY€CTBEHHOM ypoBHE. OJHAKO UMEIOTCS U KOJIMYECTBEHHbIC
MOAXOABI NI CO3/aHUSI MOYBEHHBIX KOHCTPYKLHI, OCHOBAHHBIE HAa MAaTEMaTUUYECKHX
MOJENSAX IBUKEHUS BJIary B MIOYBE.

Tpebosanus k omuemy
OdopmuTth paboTy 1O MIAHY, BKIIOYAIOMIEMY CJIETYIONTNE TTyHKTHI:
— o0Imue CBeJICHUS, 3HAUCHUE aHAIIN3a;
— TIPUHIIAIIB METO/1A;
— anmaparypa, MaTepuaibl, PEaKTUBHI;
— XOJ1 aHAJIN3a;
— 00paboTKa pe3yabTaToB;
— BBIBO/I.
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JlabopaTopHas padora Ne9
2 4Jaca
OITPEAEJIEHME BJIA’KHOCTHU I1IOYB ITIOJIEBBIM METOAOM.
OITPEAEJIEHUE BJIA’KHOCTHU 11OYB B JIABOPATOPHBIX YCJIOBUAX

Lenv pabomol. mony4eHUE MPEACTABICHUM:- O COJEpP>KaHUU BOJIbI B TIOUBAX;
- NPOJYKTUBHOW WJIM JOCTYIIHOM BOJE B II0YBAX;
- 0 IIOJIE3HOM BIIare.

3aoauu pabomui- 3HAKOMCTBO CO CIIOCOOAMU OTMPEICIICHHS BJIaKHOCTH TOYB:
- B TIOJICBBIX yCIIOBHSIX;

- B TJaOOPATOPHBIX YCIOBUSIX;

- OTIpejieNieHUe TIOJIC3HOM BIIarH B IMOYBAX.

Obecneyusarowue cpeocmaa:. 00paslbl MOYB U HEOOXOIUMOE J1a00paTOPHOE 000PYI0-
BaHUE M PACXOJIHbIC MaTEepHaIbl (CYIIMIBHBIN MKad, aHATUTHYECKNE BECHI, My(elbHbIC
HIMIILBI, TUTJM, UKCUKATOPHI, (hapdhopoBbie Yallky, GUiIbTpoBaIbHas Oymara u T.11.).

Teopemuueckue ceedenus HeobXooumvle 0Jisl BbINOJIHEHUL pabOmbl.
BaaxHocTh MOYBBI — COJIEpKAHNE BJIard B MPOIIEHTaX K Macce CyXOu IMOYBHI.

Busyansnoe onpeaenenue no H.A. Kaunnckomy:

Cyxast - BIaXXHOCTh HI)KE€ MAKCUMAJIbHOM TMTPOCKOMMYECKOM; MTOYBA MBLIUT;
CyxoBaras - He (hopMyeTcs, HO ¥ HE MBUIUT; MPU CKATUU MEX]y MaJIbIIaMHi Ha 00pasie
MOYBBI OCTAETCA CIie]] MaJIblia, YTO COOTBETCTBYET BJIare 3aBsJIaHUs PACTECHUM;
CeipoBaras - hopmyercs cnabo U HEYyCTOWYMBO; IPU paCKaThIBAHUM PaclagacTcs;
BJIQXKHOCTh COOTBETCTBYET MPUOIU3UTENBHO 50% OT MOJIEBOI BIAarOEMKOCTH;

Ceipas - xopoiio ¢popMyeTcs - packaThIBaeTCs B IIHYP, OT BOJbI HE OJIECTUT; BIaXK-
HOCTb ONTUMAIbHAs sl 00pabOTKU MMOYBHI;

Becbma cbipast - O1€CTUT OT BOJIBI, HO BOJIa HE BEDKUMAETCS; TJIMHA M CYTJIMHOK XOPOIIIO
(bopMyIOTCSl, BRICOKASI TUMTKOCTh; BIAKHOCTh COOTBETCTBYET MOJIEBOM BIArOEMKOCTH;
Mokpas - BoJia BBDKMMAETCS (COYUTCS U3 CTEHOK pa3pesa).

Oxkpacka Mmo4YBbl U3MEHSAETCSA B 3aBUCUMOCTH OT OCBEIIEHHOCTH, BIAKHOCTH, Pac-
MBUIEHHOCTH: ChIpas - OoJiee TeMHasi; pacTepTasi U U3MelbUeHHas CBETJIee, YeM B HeHa-
pyLIeHHOM cioxeHuH. [109ToMy B THEBHHUKE HY>KHO OTMETHTb, MPU KaKUX YCIOBHIX U
B KAKOM COCTOSTHUH YBJIQXKHEHHUS MPOBOJAMIIOCH OMMMCAHKE MOYBHL. [[aTh onpenenenue
IIBETA MO BIIAXKHOMY U CYXOMY 00OpasIry.

[IpucTymnas k onucanuio, HY’)KHO OTMETUTb, OTHOPOJICH WM HE OJHOPOCH 10
OKpPACKe TeHETUYECKHI TOPU30HT, KAKOU IBET SBISETCS OCHOBHBIM; KaK BhIpa)KeHA He-
OJTHOPOJHOCTH - 3aTeKaMU (KapMaHaMu ), TSATHAMU; UX pPa3Mephl, MPOUCX OKICHHUE.
du3nyeckoe cOCTOSIHNE BOJBI B MOYBE — TPU (POPMBI: TBEPAsI, )KUIKAS ¥ Ta3000pa3-
Hasl.

XHUMHYECKH CBSI3aHHA BOJA: BXOJUT B COCTAB TBEP0i1 (a3bl OUB, PACTCHUSIM HEJO0-
CTYITHA, HETIOABUXKHA, IMEET MPOYHBIC CTPYKTYPHBIC CBSI3U.

TBepnas Boaa (;1e1) — paCTeHUSIM HEJIOCTYITHA, HO MPEACTABISIET COOON MOTEHIIUAI b-
HBI ICTOYHUK BJIATH.
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ITapooOpa3Hasi Boga — U1 paCTEHHUI NPAKTUYECKOTO 3HAYECHUS HE UMEET.
IIpouynocBsizanHast Boxa — nepsast popMa PU3NYECKU CBSI3aHHOM, W1 COPOUPOBAH-
HOM, TUTPOCKONNYECKOM BObI, PACTCHHUSM HEIOCTYIIHA.

PrIxjiocBsi3aHHasi Boaa - BTopas popma (pU3HUECKH CBI3AHHOU, WU COPOMPOBAHHOM,
IVICHOYHOM BO/JbI, PACTEHUSM MaJIOJOCTYITHA.

CBo0oaHas1, WJIM TPABUTALMOHHAS BOJA — [IEPEABUTAETCS B IIOYBE MOJ ACHCTBHEM
KaWUIAPHBIX U TPAaBUTALMOHHBIX CHIL

BaaxHocTb 3aBsIIaHUA, MM «KMEPTBas BOJAa» - COOTBETCTBYET MAKCUMAIIBHOMY KO-
JMYECTBY BOJbI YACPKUBAEMON COPOLIMOHHBIMH CHJIAaMH Ha MMOBEPXHOCTH TBEPIOH ¢ a-
3bI ITIOYBBI.

ITonHast BIaroeMKOCTh — 3TO MaKCUMAJIbHOE KOJIMYECTBO IPaBUTALIMOHHON BOJIBI, KO-
TOpPOE MOKET BMECTUTD [0YBA MPU 3aMIOJHEHNUU BCEX MYCTOT (KpOMe MOop ¢ 3alleMIIeH-
HBIM BO3IyXOM).

Ilose3nasi BJIara - 3To pa3HUIAa MEX/Y TOJHOM BIAroeMKOCThIO (ITOJIEBOM BIIAYXKHO-
CThIO) M BJIA)KHOCTBIO 3aBsJIaHUA.

Paboma evinonnsaiomes nobpueaoko.

Ilopsook vinonnenuss pabomeol.

1. BeiBo 00 01HOM M3 MATH CTeNeHel BJIAXKHOCTH (CyXas, 61AHCHOCAMA, 61AHC-
Has, colpas u MOKpAasa no4ea) NoYB HA OCHOBE MOJIEBOI0 MeTO/Aa JIeJaeTcsl Ha OCHO-
BaHUU CJIEYIONUX HAOIIOICHUN:

1. cyxasi mo4Ba — NbUINT, IPUCYTCTBUE BJIATM HA OULYIb HE OLIYIIAETCS, I0YBA HE
XOJOJIUT PYKY, YTO MO3BOJISET CAENATh BHIBOJ O TOM, YTO BJIaKHOCTh TIOYBHI OJIM3KA K
TUTPOCKONMYECKOMN BIAXHOCTH, T.€. BIAXKHOCTH B BO3AYIIHO-CYXOM COCTOSIHHH;

2. BJAKHOBaTasl MOYBA — HE MMBUIUT, XOJOAUT PYKY, MPHU MOJICBIXaHUH HEMHOTO
CBETJIEET;

3. BJa)KHasl MOYBA — HA OLIYIH SIBHO ONIYIAETCS BJara, rMo4ysa yBIAKHAET (PUIBTPO-
BaJIbHYIO OyMary, Mpu MOJChIXaHUH 3HAYUTEILHO CBETIIEET U COXpaHsieT GopMy Mpu-
JAHHYIO MTOYBE MPU CKATUH PYKOI;

4. cbIpasi mo4Ba - TPHU CKUMaHUU B pyKe MpeBpaIiaeTcs B TECTOOOpa3HyI0 Maccy,
BBIJICJIMBIIASICS MPHU 3TOM BOJa CMAUYMUBAET PYKY, HO HE COUYUTCS MEXKy NalblaMH;

5. MOKpasi M04Ba - P C)KUMaHUU B PyKE U3 MOYBBI BbIICISIETCS BOJA, KOTOPasi CO-
YUTCSl MEK]ly NabllaMH; IOYBEHHAsI Macca TeKyya.

2. BecoBoii MeTO1 onpejiesieHUsI BIAAKHOCTH

1. BsBemmBaeTcs oOpaser] mouBbl Maccoil 1 - 2 rpamMma ISl TSHKENbIX ouB, U 5-10
rPaMMOB JIsl TTOYB JIETKOTO COCTaBa,;

2. 9TOT 00pa3el] MOMEIIAeTCA B TAPUPOBAHHYIO €MKOCTh (TUTEIIb);

3. TmapauieNbHO MPOBOIT U3MEpEeHHs Ha 3 — 5 o0pa3iax MmoYBHI;

4. TUTeNmh OMEIIAIOT B CYITWIBHBINA MIKa( U cymaT npu temmneparype ~ 105 °C B
TEYCHHE 1 -2 yacoB, HO MHOT/Aa cymaT oA UH(pa KpacHOW JTaMIIOH;

5. TOCIE OXJIAXKJICHUS TUTIISI B UKCUKATOPE €ro OMATh B3BEIIMBAIOT;

6. mocie mepBoOro B3BENIMBAHUS TUTEIBKH TIOBTOPHO cymiat B TeueHue 10 MuHyT;

/. TIOBTOPHO B3BEILIUBAIOT U, €CJIU MPU BTOPOM BBICYIIMBAHUU BEC CHU3HIICS OoJiee
yeM Ha 2 -5%, TO BBICYIIMBAHUE MPOJOJKAETCS;
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8. TpuW JOCTHKEHHU TIOCTOSIHHOTO BECa MPH BBICYIIMBAHUU pacueT BiakHocTH (W)
MIPOBOJAT C UCIIOJIb30BAHUEM (HOPMYIIbI:
W=(m, - m,)/(m, - m,)x100%, 1)
rae M, - MOCTOSTHHAsi Macca TUIJIA MocJe BHICYIIMBAHMSA, M, - Macca TUT-
JIs1 ¢ IOYBOM J0 BBICYIIMBAHMS, @ M ; - Macca TUIJIS.
9. pacuer nonesnoit naru (ITW) npoBoasT ¢ ucnons3oBanueM HOpMYIIbL:
nw = W-MW, 2
raie MW — «mepTtBas Biara»

10. Copepxanue «MepTBOU Biaru» B noyBax TynbCkod 00JaCcTH NPEICTaBICHO B
TabJuLe:

Tabmuma
Ne IIOYBa MW — «wmepTtBas
BJIara

1 Cynecuanas 2,2%

2 CyrauHucras 4. 7%

3 I'muuucras 8, 0%

4 Tsokenas rmuaucras oorarast 14,2%

NIePErHOEM
5 Topdsnas 20 — 50%

IIpasuna evinonnenus u cooepacarue omyema no iabopamopHuiM paboma.

1. B oruere nmpuBOAsATCS pe3yJIbTaThl ONPEAECIECHUS BIa)KHOCTU ITIOYB HA OCHOBE I0JIE-
BOT'O METO/IA.

2. B oTueTe mpUBOASTCS Pe3ysbTaThl pacyeTa BIaKHOCTH 1mouBbl (W),

3. B otuere npuBoAATCS pe3ysbTaThl pacuera noje3Hoi Biaru (ITW).

Koumponvuwie 6onpocbi.

1. Yrto Takoe BIaKHOCTh MOYBbI?

2. Kaxkwue Buabl GU3MUIECKOTO COCTOSHUS BOJIBI B IIOYBE?

3. JlocTymnHa In XMMUYECKHU CBSI3aHHAS BOJia PaCTEHUSIM?

4. Yewm siBisieTcs JieJl B IOYBE JJIsl paCTCHUM ?

5. KakoBa poibs napooOpa3HOi BOJbI AJi paCTEHU?

6. Uro mpencraBiseT co00i MPOYHOCBI3aHHAS BOJIA B MOYBE C (U3MUECKON TOUKH 3pe-
HUS?

7. Yro mpencraisieT coOO# PHIXJIOCBA3aHHAS BOJa B TTOYBE ¢ (PU3NYECKON TOUKH 3pe-
HUS?

8. Ilox nmelicTBHEM KaKWX CHJI POUCXOAMT MEpEMEIeHNEe CBOOOIHAS, NN TPAaBUTAIN-
OHHasi BOJbI B TOUBE?

9. Yrto 03HAYAIOT TEPMUHBI «BJIAKHOCTH 3aBSAAHUS), U «MEPTBAsi BOJIa»?

10. YUTo 03HAYaIOT TEPMHUH «IIOJTHAS BIArOEMKOCTHY?

11. Kak onpenenseTcsi coiep:KaHUEe «IIOJIE3HON BJIarn» B MO4YBax?
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JlabopatopHas padora Nel0
2 yaca
«ONPEJAEJEHHUE CYXOI'O OCTATKA U 3ACOJIEHHOCTH IOYB»

L]envy pabomol: 03HaKOMIIEHHE C TaOOPATOPHBIMU METOJIAMHU
OIpeIeNIEHUs 3aCOJICHHOCTHU TIOYB

3aoauu pabomul:
- OmpejeNieHUE B pacueT CyXoro U MUHEPaJIbHOTO OCTAaTKA MOYB,
- ompejeNieHUe 3aCOJEHHOCTH TIOYB.

Obecneyusarowue cpeocmaa:. 00paslbl MOYB U HEOOXOUMOE J1a00paTOPHOE 000PYI0-
BaHUE W PACXOJIHBIC MATEPHAJIbI (CYIIMIBHBIN KA, MydenpHas 1medyb, aHATUTHICCKUE
BEChI, My()eIbHBIC IIHIIIIBI, TUTIH, HKCUKATOPHI, (aphOopoBbIC YalTku, (PHILTPOBATb-
Has Oymara u T.IL.).

Teopemuueckue ceedenus HeobXoo0umvle 0Jisl BbINOJIHEHUL pabOmbl.

3acojieHHe MOYB - MTPOLIECC HAKOIUICHUS BOJIOPACTBOPUMBIX COJIEH, BKIIIOYAs U HAKOTI-
JICHUE B TOYBEHHOM IOTJIOIIAIOIIEM KOMIUIEKCE HOHOB HATPHUsS U MarHusl.

3acoJieHne (COJIOHYAKOBOCTh) — M30BITOYHOE HAKOIUICHHE JIETKOPACTBOPUMBIX, OCO-
OeHHO HaTpHUEBBIX, coier (0obie 0,1% mMacchl Cyxoi MOYBHI).

3acojieHHbIe MOYBbI - TIOYBBI, COJEPKAIME B CBOEM IMpOQuie JErKOpacTBOPUMbIE
COJIM B KOJIMYECTBAX TOKCUYHBIX JUIsl paCTeHUI. 3aCOJIEHHBIE ITOYBBI MOTYT BCTPEYAThCS
B PA3JIMYHBIX KIMMATHUYECKUX 30HAX.

CosioHIEBATOCTh (OCOJIOHLIEBAHME) — MPHOOpPETeHHUE TIOYBOW creruduuecKux
CBOICTB (gucnepranueil rymyca U TJIMHBI, CONPOBOXKIAIONIEHCS pa3pylIeHUEM CTPYK-
TYpPHBIX arperaToB W MOHMKEHHE KOHIIEHTPAIMI JerKOPaCTBOPUMBIX COJIei) 00ycioB-
JICHHBIX BXOK/ICHWEM MOHOB HATPHUS U MarHUs B MIOYBEHHBIHN MOTIOMIAIONTUN KOMIUIEKC.
ConoHIBI — 3aCOJIEHHBIE TTOUBBI COJEPKAT BOAOPACTBOPUMBIE COJIM HE B BEPXHEM IO-
PHU30HTE, a B HIDKENEKAIINX TOPU30HTAX.

OcoJio1enne — nporecc MHTEHCUBHOTO pa3pylieHus (TUIpOn3a) MOYBEHHOW MaccChl
npu 3aMeHe oOMeHHO-ToromenHoro Hatpus (Na*) B KOJUIOUITHOM KOMIUIEKCE HOHOM
Bojopoa (H™) u BelliennaynBanusi IPOYKTOB pa3pyILLICHHUS.

IpuyuHbl 00pa3oBaHNsi 32COTOHEHHBIX MOYB — 3aCOJICHHBIE TOYBOOOPA3YIOIIUE TT0-
pOibl, CWILHOMUHEPATN30BAHHBIE TPYHTOBBIE BOJBI U Psii IPYTUX YCIOBUM, CIEACTBU-
€M KOTOPBIX SIBIIIETCSI aKKyMYJISLIUS COJIEW B MOYBaX (OpOIICHUE, U3MEHEHHE YPOBHS
TPYHTOBBIX BOJ, TEXHOI€HHOE 3arpsi3HEHUE MOYB U T.II.).

Mertoauka aHanusa onpeeneHus BIaXXHOCTU o4YB. OCHOBHBIE MPHUEMBbI Pa0OTHI C THUT-
nem, cymuiabHbIM mkadoM. [IpokanuBanne mous. Pacuer Bnaxknoctu moys. Pacuer mo-
ne3Hoi Biaru. OnpenesieHne CTENeHU 3aCOJIEHHOCTH MOYB.

Buinonnenue nabopamoproii pabomul - nobpueaonoe.

llopsook evinonnenus pabomai.
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1. Omnpenesienne cyxoro oCTaTKa MO4YB BKJIIOYAET B CEOsI CIIEAYIOIIHNE MPOLEAYPHI:

- IPUTOTOBJICHUE BOJHOU BBITSIKKH;

- IOJIy4€HHE CYXOr0 OCTAaTKA BOJHOU BBITSIKKH;

- pacyeT CyXoro ocTaTka;

- IOJTY4YE€HHUE MUHEPAJILHOTO OCTaTKa (MCHOIb3YsI CyXOM OCTaTOK BOJAHOM BBITSIKKH);

- pacueT MuHepasibHOro ocratka (MO).
2. IlpuroroB/jieHHe BOXHOM BBITSI2KKHM MIOYB BKJIIOYAET B ce0s:

- IPUTOTOBJICHUE BOJHOM CYCIIEH3UH, IPU MPUTOTOBICHUH KOTOPOU UCTIONB3YIOT
MOYBY U AUCTUIJIMPOBAHHYIO BOY B COOTHOIICHUH:

moysa . Boma=1:5;

- BOJIHYIO BBITSDKKY MOJY4aloT B pe3yibTaTe GUIbTPALUU IPUTOTOBICHHOTO
¢unbTpata yepes3 GuIbTPOBAIBHYIO OyMary.
3. Iloay4yeHHe CyXoro ocTaTka BOJAHON BBITSI2KKHM COCTOUT U3 CIEAYIOIIUX IPOLie-
AYyp-

- MOJy4YeHHbINH PuIbTpat (onpeaeaeHHoro oobema) nomeniatot B paphopoByio,
WIH CTEKJITHHYIO YalIKy U BBIMAPUBAIOT HA BOJASHON OaHe MpH TeMIepaType He BhIIIe
90 °C.

- IIOCJI€ UCTIAPEHUS BJIATH YaIIKy ¢ OCTATKOM MEPEHOCAT B CYIIMJIbHBIN KA U
BBICYIIIMBAIOT J10 TOCTOSIHHON MAcCHI.

- BBICYIIIMBAHME JIO TTOCTOSTHHON MacChl MPOBOJUTCS C UCTIOIB30BAHUEM CY-
muiIbHOTO MKada, cymar rnpu remneparype ~ 90 °C B teuenue 1 - 2 gacos. [locine
OXJIAXIEHUS YallKU B UKCUKATOPE €€ OMNATh B3BECIIMBAIOT. 3aT€M, IOCIJE MEPBOTO
B3BELIMBAHUS YallKy MOBTOPHO CyIIAT B TeueHHE 10 MUHYT, OXJIaXKJal0T U TIOBTOPHO
B3BeIMBaioT. Eciu mocsie BToporo BeICYIIUBAaHUS BEC CHU3MIICSA Ooliee yem Ha 2 -5%,
TO BBICYILIMBaHUE MpoaoKaeTcs. [Ipu 1O0CTUKEHNH MOCTOSHHOTO BECa BBICYLIMBAHUE
IPEKPALIALOT.

4. Pacuert cyxoro octatka (CO) mpoBOIsT C UCIIOIB30BaHHEM (HOPMYJIBI
CO =ax M/V,, (1)
IJie 4 — Macca Cyxoro ocrarka, M — macca nouBsl, V. - 00beM B3SITOro QriibTparta.
5. MuHepaJbHBIHA 0CTATOK (MCMOJIB3YS CYX0il 0CTATOK BOAHOW BBITSIKKH) T0JTY-
YaroT MyTeM MPOKAJIMBAHUS CYXOTr0o OCTaTKa B My(eIbHOM Meun Mpu TeMIepaType
kpacHoro kajenus - 450 -500 °C B reuenune 30 MUHYT.
6. Pacuyer MmuHepaJbHOro ocrarka (MQO) npoBOAST C UCTIOIB30BAHUEM (POPMYIIBI:
MO =m,,,x (M/V )*x100%, (@)
rae m,,,— Macca MUHEpaJIbHOTO OcTaTka, M — Macca nouBbl, V ;. - 00bEM B3SITOTO

dbunsTpaTa.
7. BbIBO/ 0 32C0JIEHHOCTH HCCJIelyeMbIX MOYB JeIal0T HA OCHOBE CPaBHEHUS TOJTY-
4yeHHbIX 3HaueHut MO co 3HaYeHUSIMU MUHEPAJIBHOIO OCTaTKa MPEe/ICTaBICHHBIX B
Ta0JIHIIE.

Tabdauna

3ac0J1eHHOCTDH MOYB

Ne | MO (MuHepajb- | YcCia0BHas 3aCOJICH-
HBI# 0€cTAaTOK), %0 HOCTb
1 MeHble 0,3 HE 3aCOJICH
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2 0,3-1,0 ci1a0o 3acoiieH
3 1-2 3aCoJIeH
4 2-3 CHJIBHO 3aCOJICH
5 Oobe 3 COJIOHYAK

IIpasuna evinonnenus u cooepxcanue omuema no 1ab6OpamopHvim paboman.
1. B oTdeTe npuBOAUTCS OMUCAHUE MOCIEI0BATEILHOCTU JEUCTBUIN CBSI3aHHBIX C T10-
JIy4EHUEM CYXOTO OCTAaTKa U MUHEPAIIBHOTO OCTATKa MOYB.

2. B oruere npuBOIATCS pE3yJbTaThl pacuyeTa CyXoro 1 MUHEPAJIbHOIO OCTAaTKa MOYB.

6.3. B otuete MPUBOAATCA BBIBOJABI O 3dCOJICHHOCTU UCCIICAYCMBIX ITOYB.

7. KoHTpoOJIbHBIE BONPOCHI.
7.1. Yto npouCXOaUT IPH 3aCOJICHUHU MTOYB?

7.2. Kakwne conmm Y4aCTBYIOT B 3aCOJICHUHU T10YB, U TIPU KAKUX 3HAYCHHUAX UX COICPIKA-

HHUA HACTYIIACT 3aCOJICHUC o4uB?

7.3. B kakux KJIMMaTHYECKUX 30HAX MOT'YT BCTPCYATHCA 3dCOJICHHBIC ITOYBBI?

7.4. Kakne n3sMeHEHMS B IOYBEHHBIN HOFJ’IOIIIaIOIIII/Iﬁ KOMINJICKCC IMMPUBOAAT K COJIOH-
OeBaTOCTH U OCOHOHIIGB&HI/IIO?

7.5. Kakue CHGIII/I(I)I/I"IGCKI/IG CBOMCTBA HpI/I06p€Ta€T IMO4Ba B ITPOLCCCE OCOJTOHICBAHUA

OoYB?.

7.6. B xakux mOYBEHHBIX TOPU3OHTAX COACPIKATCS BOAOPACTBOPUMBIE COJIM B COJIOH-
max?

7.7. YTO mpOoHCXOAUT C TOYBEHHON MacChl IIPU OCOJIOAEHUU MTOYBbI?

7.8. Kakue ocHOBHBIE TPUYUHBI 00Pa30BAHUS 3aCOJIOHEHHBIX MTOYB?

7.9. Urto o3HaYaeT TEPMUH « KPACHOE KaJICHUE)?

7.10. Kakoe 3HaueHHE UMEET TeMIIepaTypa MpU «KPACHOM KaJICHUN» ?

7.11. Yto o3HayaeT TEPMUH « OelIoe KaJICHUE)?

7.12. Kakoe 3Hau€HHE UMEET TeMIIepaTypa MpH «OEIOM KaJeHUN»?
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JlabopaTopHas padora Nell
2 qaca
«XUMHUYECKHUHA AHAJIN3 MIOYB. BY®EPHASI CHOCOBHOCTH IIOYB».

L]env pabomoul — o3HaKOMIIeHUE ¢ Oy(hepHON CTOCOOHOCTHIO MOYB.
3aoaua pabomui- onpenenenne 0y(hepHOCTH MOYB OIOPETOYHBIM METOJIOM.

Obecneuusarowue cpedcmsa. Pu metpel tuna JIITY-1, wiu U-135, oroperku, HCI,
00pa3Iipl MOYB.

Teopemuueckue ceedenusi He06x00uUMble OJis1 BLINOJHEHUS PAOOMbL.

BydepHocTh MOYB — 3TO CIOCOOHOCTH IMOYB TOIJICP)KMUBATH XUMHUYECKOE COCTOSTHUE Ha
HEU3MEHHOM YpPOBHE ITPHU BO3ICHCTBUU HA MOYBY MOTOKOB XUMHUYECKHUX FJICMEHTOB
NIPUPOJTHOTO U aHTPOIIOTCHHOTO T'eHEe3Hca.

BydepHocTh MOYBBI 3aBUCUT OT KOJIMYECTBA M COCTABA BHICOKOIMCIICPCHBIX YaCTHIT
(W1a ¥ KOJIJTOUIOB)

BydepHocTh MOYBBI YBEJIHYUBAETCS C YTDKEICHUEM TPaHYJIOMETPHUSCKOTO COCTaBa,
C YBEIIMYCHUEM COJICpKaHUS TyMyca U BBICOKOEMKOCTHBIX MHHEPAJIOB.

BydepHocTh MOYBbBI MPOSIBJISAETCSI B CONMPOTHBIICHHH H3MEHEHUIO COCTOSTHUS TTOYBCH-
HOT'O pacTBOpA.

BydepHocTh MOUBBI 00ECTIEUNBACTCS COACPKAIUMUCS B TIOUBEHHOM PacTBOPE Clia-
OBIX KHCIIOT, OCHOBAHUI M UX COJICH, a TAKKE IMPOIIeCCaMU HOHHOTO OOMEHA ITOYBEHH O-
r'0 PacTBOpa C TOYBEHHBIM ITOTJIOMIAIOIIM KOMILIEKCOM.

KucoTHO-0cHOBHAs1 0yepHOCTH MOYB — 3TO CIIOCOOHOCTD MTOYBHI IIPOTHBOCTOSITH
n3MeHeHuto pH mpu qo0aBIeHUH KUCIOTHI U IEI0YH.

Buvinonnenue nabopamoproii pabomul - nobpuzaonoe.

Tlopsoox evinonnenus pabomei.

1. DkcriepuMeHTaAIbHAS YacTh ONpeaAcsicHUs 0y(hepHOCTH TTOYB OIOPETOYHBIM METOIOM:
- HaBecKy 1mo4BHI (10 -20r) moMeIarT B XUMHUYECKUN CTaKaH U pa30aBIISIIOT TUCTUII-
JIMPOBAHHOM BOJIOM B COOTHOIIECHUH 1: 1, TIIATEIPHO NTEPEMEIINBAIOT;

- TOCTEINIEHHO 00aBsAIoT onpeaeneHHb 00beM HC| 1 KOHTPOTHPYIOT CyMMapHBIi
00beM Bojbl ¢ rouBoii U1 HCI;

- no6asierne HCI mpousBosaT moprusimu o 1mur;

- u3amepenus pH npousBosaT nepes Hadanom godasinenus pactBopa HCI u mocie kax-
J0ro 10OaBICHHUS.

2. O6paboTKa pe3yJbTaTOB MOJYYEHHBIX MPU MPOBEICHUH SKCIIEPUMEHTAIILHOM YaCTH:
- CTPOSAT I'paduK, B KOTOPOM 1O OCH X OTKJIA/IBIBAIOT CyMMapHbIil 00beM BOJIbI C MOY-
Boit 1 HCI (V), a mo ocu Y oTKIIaJpIBatOT W3MepeHHbIe 3HaueHust pH;

- 3aBUCUMOCTh u3MeHeHus ApH oT uamenenuii AV JMHeitHas 1 MOXKET ObITh OXapakKTe-
pU30BaHa TAHTE€HCOM YTJIa HaKJIOHA:
tgA = ApH/ AV,
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pH 3TOM O0y(hEepHOCTh MOUYBBI OYAET ONMpPEAENAThCS KaK 3HAUEHHE BEIMYMHBI 00pAaTHO
oOpatHo#i tg A.
- HE0OXO/IMMO YYMTBIBATh, YTO BeIMUMHA OY(hEpHOCTH MOYB 3aBUCUT OT HayasibHOro pH
MOYBBI, TOCKOJIBKY:

a) npu pH > 6,2 OypepHOCTh MOUBBI ONPEEISIETCS PACTBOPEHUEM KapOo-
HATHBIX TIOPOJI;

06) nmpu pH B mpenenax 4,2-5 O6ydhepHOCTh MOYB 00YCIOBICHA pEeaKIUIMHU
ooMmena u BeiTecHeHus u3 [1I1K;

B) nipu pH< 4,2 ycTOMYUBOCTH MOYBKI K KHUCJIOTaM O0YCJIOBJIEHA pacTBOpeE-
HUEM MUHEPAJOB KeJe3a U aTlOMUHUS.

Omuem no n1abopamopHoti pabome MPEACTABIAETCS B BUAEC ONUCAHUI JCHCTBHIMA 1O
NPOBEJICHUIO ompeaesicHnid pH, a Taxke TabauI] 3aMepoB, MOCTPOCHHBIX TPaUKOB U
pacuyeToB OyPpEepHOCTH TOUB.

Koumponvuvie 6onpocbi.

7.1. Uto o3HayaeT TepMUH «0y(hepHOCTh MOUYB»?

7.2. OT yacTuIl Kakoro pa3mepa 3aBUCUT Oy(epHOCTh TOUBHI?

7.3. Kak Bnuser Ha 0y(pepHOCTh MOUBBI yTsHKEJIEHUE IPAHYJIOMETPUUYECKOTO COCTaBa
MOYBbI?

7.4. B conpoTUBICHUH U3MEHEHUSM KaKOTO KOMITIOHEHTA MOYBKI MpOosiBIsieTcs: Oydep-
HOCTb HIOYBBI?

7.5. Kakue KOMIIOHEHTbI IOYBEHHOT'O PAcTBOpa 0OecneuynBaroT 0ypepHOCTh TOUBbI?
7.6. Kakue npoueccsl B 1ouBe 00ecrneynBaroT OyPpepHOCTb MOYBBI?

7.7. Yto o3Ha4aeT TEPMUH KHUCIOTHO-OCHOBHas Oy(epHOCTh OUYB?
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JlabopaTopHas paGora Nel?
2 4acoB
«KHCJIIOTHOCTD ITOYB».

L]envy pabomel 0O3HAKOMIIEHUE C KUCIOTHOCTBIO MOYB.

3aoaua pabomul onpeneneHre KUCIOTHOCTH NOTEHIIMOMETPUYECKUI METOT OIpeiesie-
HUS KUCJIOTHOCTH TIOYB.

Obecneyusarowue cpeocmesa:. pH-MeTpsl paznuyHbix Mapok (tuma JIITY-1, [TTIM — 03,
yHUBepcaabHOro noHoMepa MY — 74), o6pa3iipl mo4yB

Teopemuueckue ceederusi He0bx00uMble OJisl bINOJHEHUS pabombl.

KucaoTHOCTh MOYB — 3TO CTOCOOHOCTH MOYB MOJKUCIISATh MOYBEHHBIA PACTBOP.
KuciaorHocth mouB (popmMupyeTcss HaTUYUEM CBOOOIHBIX KUCJIOT, OCHOBAHUM, COJIEH,
MOJIBEPTAIOIIUXCS TUIAPOJN3Y, COCTABOM OOMEHHBIX OCHOBAaHHUM B KOJUIOMTHOM KOM-
IUIEKCE.

AKTyajJibHasi KHCJIOTHOCTh — O0YCIIOBJICHA HAJIMYMEM MOHOB BOJAOPOJAA B MMOYBEHHOM
pacTtBope.

IloTeHUMaAbHAsT KMCJOTHOCTH - O0YCJIOBJICHA (B OCHOBHOM) HaJIMYMEM HOHOB BOJIO-
po/ia ¥ AIFOMUHHUS 6 no2nouieHHom cocmoanuu B cocrase 1I1K.

OO0MeHHas1 KHCJIOTHOCTD - 00YCJIOBJIEHA (B OCHOBHOM) HAJIMYUEM HMOHOB BOJIOPOJA U
ATIOMHUHUS 8 00menHom cocmoanuu B coctase [TTK.

I'uapoanTHyeckasi KHCJIOTHOCTDH - 00ycliOBJIeHa (B OCHOBHOM) HaJIMYKWEM HOHOB BO-
J0pO/ia U aTIOMUHUS B OOMEHHOM (4aCTUYHO HeoOMeHHOM) cocTossHuM B coctase [1TTK.
I'maponuTyecKkyl) KHCIOTHOCTh YCTAaHABIMBAKOT Il pacyeTa BHECEHHs 103 MU3-
BECTHSIKA MPU N3BECTKOBAHUU KUCIIBIX MMOYB.

Beanunna pH nmo4yBeHHOro pacTBOpa CYUIECTBEHHO BJIMSET HAa HANPABICHHOCTh U
CKOPOCTh XMMHUYECKUX PEaKINil, OMOXUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B TOYBE.
Ilon Bausinuem pH u3MeHsieTcsl pacTBOPUMOCTH OOJBIIMHCTBA HEOPTAaHUYECKUX U
OpraHUYECKUX COCTMHEHUH MTOYBBI.

PasButne pacrenmii npoucxoaut Ha mouBax ¢ pH 3,5-9,0. HopmanbHOe paszBuTHE
ompenensiercs oonacteio pH 4-8.

KusznenesiteJbHOCTh OakTepuii Hanbosaee nHTeHCHBHA Tipu pH 6-7, a rpudoB - npu
pH>4.

Buvinoanenue nabopamoproii pabomwl - nobpueaoHoe.

llopsaook evinonnenusi pabomeol.

1. Ilpm onpeneneHWH KHUCIOTHOCTH HCIIOJIB3YETCS MOTEHUUOMETPUYECKUN METOJ
onpeiesIeHHs] KUCIIOTHOCTH MOYB

2. B BoAHOM pacTBOpe OJHOBPEMEHHO MPHCYTCTBYIOT Bopopoansie (H') m ruapox-
cuibHble (OH ) monb! (Tabnuma 1), 1X KOTUIECTBEHHOE COOTHOIICHHUE OMPEEISIET pe-
aKIIMIO pacTBOpa.
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Tabnuna 1
CooTHomenye Mexay konnentpanusvu H' OH u pH pacTtBopa

H OH”~ pH H OH”~ pH
10° 10 3 10° 10° 8
10 1010 4 10° 10° 9
10° 10° 5 1010 10 10
10°® 10 6 101 107 11
107 107 7 1012 107 12

3. Ha mpakTuke KHCIOTHYIO peakiinio mo4Bbl onpeaensioT B coneBoit (1a KCI) BbI-
TSIKKE

4. TlpurotoBnenue coneBoil BbITsDKKU mouBbl 1| M KCI ocymiectBisiercs B cienyto-
€M TIOCJIEI0BATEIBHOCTH

- B UHCTBIM CYXOH CTakaH4YMK BMeCTUMOCThIO Ha 50 - 100 mn HacemaroT no 10 r Bo3-
AYIIHO — CYXOH mouBbl, npuiuBatoT 25 mi pactBopa 1u KCI, HakpsiBatoT Ha 30 MuH,
CHOBA IMEPEMEIIMBAIOT U JAOT YaCTULAM MOYBBI OCECTh. AHAIW3 MPOBOJUTCS Ha Clie-
JIYIOIIUN IEHb.

5. Onpenenenne pH npoBoaAUTCS B CAEayOLIEH TOCIEA0BATEIBHOCTH:

- PO3PAaYHYIO BBITSHKKY HaJ IOYBOM CIIMBAIOT B UUCTHIM Ha 50 MJI CTaKaHYMK;

- B CTAKaHYUK C BBITSKKOM OIYCKAIOT 3JIEKTPOJbl U CHUMAIOT MOKa3aHUs; - Mepe u3-
mepenrem pH crenyromniero o6pasia 3JeKTpoAbl CHOJACKUBAIOT JAUCTHILTUPOBAHHON
BOJIOM, a KaIjIu BOJbl HAa KOHIIAX 3JIEKTPOJOB CHUMAIOT (PUIBTPOBAIBHON OyMaro.

- IIpU MOATOTOBKE MpHOOpa K paboTe YCTAaHABIMBAIOT MOKa3aHUS €ro Mo OypepHbIM
pacTBopam ¢ onpeaenénnoi pennunaon pH (Tabmmuma 2).

Tabmumna 2.
3navenust pH aTaioHHBIX OyPEepHBIX PAaCTBOPOB
Temme- 1. Hacermmen- 2. 0,05M 3. Cmech 0,025 M 4. 0,01 M
pa- HBIM pacTBOp  pacTBOpP pacTBOpOB pacTBop
Typa, OC KHC,4H4O¢ KCgHs504 Na,HPO, n Na,B,O; * 10H,O
KH,PO,
15 --- 4,00 6,90 9,27
20 --- 4,00 6,38 9,22
25 3,54 4,01 6,86 9,18
30 3,55 4,01 6,87 9,14

Omuem no nabopamoprotl pabome TIPEACTABISICTCS B BUAC ONMUCAHUN JEHCTBUMN 110
MIPOBEJICHUIO ONPEAEIECHUN U pe3yabTaToB 3amepoB pH.

Konmponwvrule 6onpocoi.

1. Kakas cmocoOHOCTB TTOYB ONPEIEICT KUCIOTHOCTD ITOYB?

2. Hamnuue xakux coequHeHUN HOPMHUPYET KUCIOTHOCTh MTOYB?

3. Uro ompeaensieT TO, WM MHOE 3HAYCHUE aKTyaJIbHON KHCIOTHOCTH?

4. VIoHBI KaKUX XUMHUYCECKHUX JICMECHTOB ONPEICIISIOT, UM HHOEC 3HAUCHHUE MMOTCHITHU-
aJIbHOM KUCJIOTHOCTH ?
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5. B xakoM BHUJI€ HAXOJIATCS HOHBI XUMHYECKHUX JIEMEHTOB, KOTOPbIE ONPEAEISIIOT MO-
TEHIUATbHYIO KUCIOTHOCTh?

6. B xakoM cOCTOSTHUM HaXOASTCS MOHbl XUMUYECKUX 3JIEMEHTOB, KOTOPBIE OIpeie-
JS0T OOMEHHYIO KUCIOTHOCTH?

7. llpu kakoMm BuE MEIHOpaIMi BOCTPEOOBAHbI PE3YNIbTAThI ONPEAEICHUI TMAPOIIH-
TUYECKOU KUCITOTHOCTH?

8. Benuumna pH nouBeHHOro pacTBOpa CYIIECTBEHHO BIMSIET HA HAIIPABICHHOCTD U
CKOPOCTh XMMUYECKUX PEaKINil, OMOXMMHYECKUX MPOLIECCOB, MPOTEKAIOLIUX B TIOYBE.
9. Ha pacTtBOpUMOCTb KaKUX COCIMHEHUMN, HAXOALIUXCS B IOUBE, OKA3bIBAET BIUSHUE
n3menenue pH ?

10. B xakoMm uHTepBase 3HaueHUil pH npoucxoauT «HOpManbHOE» Pa3BUTUE pacTe-
Hui? npoucxoaut Ha nouyBax ¢ pH 3,5-9,0. HopmansHoe pazButue onpenensercs obia-
cthio pH 4-8.

11. B xakoMm uHTepBase 3HaueHuil pH Hanbosiee MHTEHCUBHA KU3HEAESITEIBHOCTh OaK-
Tepuii, rpuOoB?
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JlabopaTopHas pa6ora 13
2 4acoB
«IEJOYHOCTbD ITOYB»

Ieapb 03HaKOMIIEHHE € HIETOYHOCTHIO I10YB
1.2. 3apgaya onpeneneHne METOYHOCTH METOIOM IMOTEHIIMOMETPUYECKOM TUTPOBAHUH

Obecneyusarowue cpeocmesa:. pH-MeTpsl paznuyHbix Mapok (tuma JIITY-1, I[TTIM — 03,
yHUBEpcabHOro noHoMmepa MY — 74), UHIUKATOPHBIN CTEKJISIHHBINA 31EKTPO/I, K-
TPOJ CPABHEHUS - XJIOPUJ cepeOpeHbIi ANEKTPO, 00pa3Lbl MOYB.

Teopemuueckue ceederust He0bx00uMble 015 GbINOJIHEHUSI pAOOMbL.

IIleJ1I09HOCTh MOYB — CIIOCOOHOCTH MOYB MOIIEIaYMBATh TOYBEHHBIH pacTBOP BCIIEI-
CTBUEC HAJIMYUS B TIOYBE THIPOJIMTUUYCCKH IIECTOYHBIX COJIEH 1 OOMEHHOTO HATpPHSI.
AKTyaJibHasl MEJOYHOCTh MOYB - 00YCIaBIMBACTCS COJICPKAHUEM B TTIOYBEHHOM pac-
TBOPE THAPOIUTHYECKH IIEIOYHBIX cojiei. [IpeumyriiecTBeHHO KapOOHATOB U THAPO-
KapOOHATOB IIEJIOYHBIX U IIEIIOYHO-3€MEJIbHBIX METaJIJIOB.

IloTeHunaabHasi MIEJT0YHOCTHL MOYB — oOyciorieHa HamuuyueMm B [IIIK obmenHoro
HATPHSI, KOTOPBIN MOKET BBITECHATHCS BOJOPOJIOM KUCIIOTHI, @ 00pa30BaBIIascs B MOY-
BEHHOM pacTBOpE COa MO/IIIEIauuBaeT €ro.

IIe/I0YHOCTH NMOYB NPUHATO OLEHNUBATH 110 3HAYEHUAM aKTyaJbHON MIEJIOYHOCTH.
IIles0ouHOCTH CcHCTEMBI MOYBA + BoJa omnpezaensiercs cyMmoit annoHoB - OH', CO3 2',
HCOs3.

IIpu pH < 8,3 0CHOBHBIM KOMIOHEHTOM I11€J1I04YHOCTH siByisieTcss moH HCOj3'.

IIpn pH >8,3 0CHOBHBIM KOMITIOHEHTOM IieJ04YHOCTH siBiisieTca aHuoHbl OH, CO; 2',
HCOs3.

Buvinonnenue nabopamoproii pabomul - nobpuzaonoe.

Tlopsoox evinonnenus pabomei.

1. ITpu onpeaenennn 0OIIEH MIETOYHOCTH UCTIONB3YETCA METO ] TOTEHIIMOMETPHUIECKO-
T'O TUTPOBaHMsI aHaIu3upyemoit mpoosr pactBopom 0,1 M HCI (¢ ucrosrp3oBanreM nH-
JUKATOPHOTO CTEKJISTHHOTO 3JIEKTPO/a, @ B KAUECTBE AJIEKTPO/Ia CPABHEHUS CITYKUT
XJIOpUJ CEPEOPEHBIN FIEKTPO).

2. B mporiecce TUTpOBaHUS MPOTEKAIOT PEAKIINNU:

OH +H" = H,0, (1)
CO;* +H" = CO, +H,0, (2)
HCO5 + H" =C03% + H,0. (3)

3. B 3aBUCUMOCTH OT HaJW4Usl KOMIIOHEHTOB IIEIOYHOCTH CUCTEMbI BO3MOXHBI J[Ba Ba-
pUaHTa TUTPOBAHUS:
nepewll CLy4an mumpoaHus:

- Ha KPUBOW TUTPOBAHUS MUMEETCS OAMH CKAYOK M3MeHeHuss pH, KOTOpbIil MOXKET
ObITh 00ycnoBieH wuoHamu OH npu HauanbHOM 3Hauenuu pH > 8,3, nub0 moHamu
HCO3; npu HavansHOM 3HaueHuun pH < §,3;
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8MOPOU CILYYal MUMPOBAHUSL:

- Ha KpUBOM TUTPOBAHMS HAOIIOJAETCS ABA CKAYKA TUTPOBAHUS.
4. JIBa ckauka TUTPOBAHUS MOT'YT ObITh OOYCIIOBJIEHBI TEM, UTO:
- IIEJOYHOCTD OIPENEIISIETCA TOJIBKO MOHAMU CO5”, KOTOpBIE TUTPYIOTCS CTYIIEHYATO
o peakiusM (1) u (2). IIpu stom V;=V,. B pacuere kapOOHATHOU IIEIOYHOCTH HC-
nonb3yoT Vi + Vo,
- meoYHOCTH ompenensiercs nonamu OH u CO; ©. B atom ciyuae Vy > V,. ITepBbiit
cka4yok coorBeTcTBYET peakiusaM (1) u (5) - V1; Bropoii ckadok - peakuueit (3) - V.

Omuem no nabopamopnoul pabome NPEACTABISACTCS B BUJIC ONMCAHUN TEUCTBUMN 11O
NPOBEJICHUIO OIPE/ICNICHU U pe3ysibTaToB 3aMepoB pH u onpeaenenuii oomieit menoy-
HOCTH.

Konmponvnvle 6onpochi.

1. Kak Ha3bIBaeTCsl CIIOCOOHOCTH MOYB MO/IIIEIaYuBaTh TOUBEHHBIN pacTBOP?

2 Hanuuue Kakux XMMUYECKUX COCTMHEHUM U DJIEMEHTOB ONPEAEISAET 1IEJIOYHOCTD
II0YB?

3. Kaxkwue BubI MEI0YHOCTH MPUHITO pacCMaTPUBATh MPU UCCIICTOBAHUH TTOYB?

4, Hanuuue KakMX XUMHUYECKUX COCIMHCHUHN U DJIEMEHTOB B TTIOUBEHHOM PAacTBOPE
OTpeIeIIACT aKTyaIbHYIO IIEJI0YHOCTh IMOYB?

5. Kakoii Bua menounoctu nmous onpeaensercs HammuueM B [TITK oomennoro narpus?
6. Ilo xakomy BUAY IIETOYHOCTH MPUHATO OIICHUBATH MIEJIOYHOCTh MTOYB?

7. CyMMoOii KaKuX aHHOHOB OIpeJeseTcs MEJI0YHOCTh CHUCTEeMBI IT0YBa + Boga?

8. Kakoli noH sBJISIETCS OCHOBHBIM KOMIIOHEHTOM IiesIouHoCTH Tipu pH < 8,37

7. Kakuie aHMOHBI SIBJSIETCS OCHOBHBIM KOMITIOHEHTOM IIeI0OuHOCTH Tipu pH >8,37
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JlabopaTopHas padora Nel4
2 yaca
«AHAJIN3 'YMYCA»

Llenv pabomul 03HAKOMIIEHHE C TYMYCOM

3aoaua pabomwr omnpeneNeHUe TyMyca B MOYBaX Ha C MOMOIIBIO aHAIM3a TyMyca I0
Tropuny.

Obecneuusarowue cpeocmea’. OUXpOMAT Kajusl, CEPHYIO KUCIOTY U 00pa3Ibl MOYB.

Teopemuueckue ceederust Heobx00uMble 051 8bINOJHEHUS pAOOMbL.
I'ymyc — opraanyeckoe BEemecTBO MOUBHI, TIOJHOCTHIO YTPATUBIIEE YSPThl aHATOMHY €-
CKOT'O CTPOEHUS OPTaHU3MOB.
I'ymyc aenurcst Ha IBe IPyNIbI BEIIECTB
- Hecrienn(prIecKre OPraHNYECKHE BEIIECTBA;
- crienurYecKrue OpraHMYecKe BEIICCTBa,

Hecnenuduyeckne opranuveckue BelecTBa — BEIISCCTBA BCTPEUAIOIIMECS HE TOJIBKO
B 1IouBe (YIJI€BOIbI, AaMHHOKHUCIIOTHI, OCJIKH, OpraHUYECKUE KUCAOThI, TUTHUH | T.I1.).
Crnenuduyeckne opraHuveckue BelecTBa (TyMyCOBBIE BEIIECTBA) — BEIIIECTBA, KO-
TOPBIC BCTPEUAIOTCSI B OCHOBHOM TOJIBKO B ITOYBAX.
I'ymycoBble BenecTBa MOYBHI - BHICOKOMOJIEKYJISIPHBIE a30TCOIEpkKAIINe apoMaTHyie-
CKH€ OpTraHUYEeCKHEe COSAMHEHHS] KUCIOTHON MPUPOJIBI.
I'ymycoBble BeuiecTBa AeJISIT HA TPH TPYNIbI - TYMUHOBBIE KUCJIOTHI, (DYIHBOKHUCIIO-
Thl U TYMUHBI.
'yMuHOBBIE KHMCJI0TBI - TEMHOOKpAIICHHbIE (MJIH Y€pPHBIEC) TYMYCOBBIE KHCIIOTHI, pac-
TBOPHUMBIE B I[EJI0YaX U HE PACTBOPUMBIE B MUHEPAIbHBIX KUCIOTaX U BOJIE.
MoJiekyabl TYMHHOBBIX KHCJIOT COCTOST UX fA/ipa U nepudepudeckux OOKOBBIX Ie-
nei ¢ GyHKIIMOHAIBHBIMU TpyHIamMu. SIpo MpeACcTaBIeHO apOMaTUYECKUMU U T€TEePO-
IIUKJIMYECKUMHU KOJIBIIaMU THIIa OeH30J1a, pypaHa, MUpUaIMHA, HadTaauHa U ap. Sapo
MUMEET PHIXJIOE CETUYATOE CTPOCHUE.
CoctaB ryMmuHoBbIX KHCJIOT: C -50-62%, O - 31-40%, N - 2-5%, H - 3-4%; conep-
xanue 301pHBIX d51eMeHToB (Si, Al, Fe, P u ap.) - 1-5%.
DyabBOKHUCJIOTHI - CBETIOOKPAIIEHHBIE TYMYCOBBIE KUCIOTHI (OT XKENTOU 710 Oypoi).
[To cocTaBy U CTPOEHUIO CXOJIHBIE C TYMUHOBBIMHU KHUCJIOTAMH, HO UMEIOT PSiJ OTIUYHIH,
9acTh KOTOPBIX TIEPEUUCIIEHA HUXKE 110 TEKCTY:

OoJee HU3Kas MOJIEKYJISIpHASI Macca;

MEHee BBhIpa)K€HA apOMAaTUYECKas 4acThb fAJIpa;

XOPOIIIO PAaCTBOPUMBI B IIIETI0YAX, KUCIOTaX U BOJIE;

B COCTaBe MOJIEKYJI MeHbIe yriepoaa (40-52%) u 6osbmie kucinopoza (40-48%);

o0nagaroT 6OBIIEH MOABMKHOCTBIO U TTO OTHOIICHHUIO K MHHEPAJIHbHOW YacTh
MTOYBBHI.

C MeTtamiamu 00pa3yroT COJH - (Y 1b8amol
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I'yMuHBI TPOYHO CBSI3aHBI ¢ MUHEPAJIBHOW YacThIO NOYBBL. [Ipy pa3pymennn 3Tux cBs-
3€M THAPOIUTUYECKH PACILIEILIIECTCS OPraHNYECKas 4acTh, YTO HE MO3BOJISIET U3YUUTh
COCAMHEHUS DTOU IPYIIIBIL.

JIaOu1bHbIE KOMIIOHEHTBI TYMYCa — JIETKO MUHEPAIU3yEeMble MUKPOOPTaHU3MaMU Op-
raHUYECKUE COEJIMHEHNUS, B TOM YHCIIE IPOCTHIE YIIIEBOIbI, (MOHOCAXapHUIbl, YACTHYHO
OJIMTOCaXapH/ibl), AMUHOKHCIIOTBI, TPOCTHIE ENTHAbI, HU3KOMOJIEKYJISIPHbIE KUCIIOTHI,
CIIUPTHI, MUTMEHTHI U JIP.

YcroiiuuBbie KOMIIOHEHThI TyMYyCa — IPEACTABIEHbI JIATHUHOM, YaCTUYHO LEJUTOI0-
30i, TYYMUHOBBIMU KHCJIIOTAMH, TYMUHOM.

YcroiiuuBbie KOMIIOHEHTbI OPTaHUYECKOTO BEIIECTBA MPUAAKT IOYBAM KOHCEpPBa-
THBHBbIE, 10JITOBPeMEeHHbIe PU3HAKHN (HAalpUMeEp, JTUTHUH — OKPACKY), XapaKTepHbIE
JUTSL KQX/10T0 MOYBEHHOTO TUIA U 00YyCIaBIMBAIOIINE UX CIEIU(PUYHOCTD.
I'yMuHOBBI€ KMCJIOTHI MHTEHCUBHO MOTJIOMIAIOT 3JIEKTPOMArHUTHBIE KOJIEOAHHs B BU-
MO 00J1acTH CBETa U MPUAAIOT MOYBE TEMHYIO OKPAcKy, CIOCOOCTBYIOIIYIO OoJiee
OBICTPOMY €€ IIPOrPEBaHUIO.

C rymycoM cBsi3aHbI OCHOBHbIE 3a11aChI 3JIEMEHTOB MM TAHUSA PACTEHUN U MUKPOOP-
raHU3MOB, B €r0 COCTaB BXO/SAT MHOTHE (PU3MOJIOTMUECKH aKTUBHBIE BellecTBa — dep-
MEHTBI, aHTUOMOTHUKH, TYMUHOBBIE BEIIIECTBA.

I'ymyc cniocodcTBYeT (hopMHUPOBAHUIO OJIATONPUSITHOTO BOJHO-BO3AYLIHOTO PEKUMA,
BBICOKOW Oy(EpHOCTH MOYB U UX YCTOMYMBOCTH K HEOJIArONPUATHBIM BHEITHUM BO3-
JNENUCTBUAM, XUMUYECKOMY 3arpsI3HEHUIO.

ITouBa ¢ ONTUMAJIBHBIM COACPKAHMEM T'YMYCa MAKCUMAJIbHO YCTONYHUBA K JICH-
CTBUIO pa3pymanimux GakTopoB (3po3us, Aedsaius), 3acyXaM U NepeyBIIaKH CHUIO.

Buvinonnenue nabopamoproii pabomul - nobpuzaoHoe.

llopsook evinonnenuss pabomeol.

1. MeTon ananu3a rymyca 1o TIOpHHY OCHOBAaH Ha OKUCJIEHUU OPraHHUYECKOTO YIJIepO-
71a TIOYBBI paCTBOPOM OMXpoMaTa Kajiusi B IPUCYTCTBUU CEPHOU KHCIIOTHI:
3C +2 K,Cr,0;+ 8 H,SO, =2 Cr2(804)3 + 2 K,SO,+8 H,O +3CO,

2. CornacHo pacuety 1o ypaBaenuto 1 mia 0,1 1 KoCr,07 cogepxut 0,005 r KoCr,O7,
yto coorBeTcTBYET 0, 0003 1 yriepoaa unu 0, 0005172 r rymyca.

3. [lns mpoBeneHus aHaan3a OepyT HABECKHU TOYBBI UCXOIS U3 COJAEPIKAHUS B HUX T'y-
Myca:

- borateie rymycoM mouBbl, HaBecka - 0,100 r.

- cpeiHe OoraThle TYMYCOM MOYBHI (TEMHO-CEporo uiau ceporo meera) - 0,200 r.

- OeHBIE TYMYCOM TOYBHI (OKpacka cBeTiio cepas) - 0,500 r.

- O4eHb OeJTHbIe TYMYCOM IOYBHI (OKpacka ryMmyca npakTudecku orcyrcTByeT) - 1,000 r.
4. B3siThie HAaBECKU MOYBBI (AaHAIM3UPYIOT OJHOBPEMEHHO 10 3 00pa3ia o JHOM poObl)
MOMEIIAI0T B KOHMYECKHUE KOJIObI, 100aBisatoT 1o S5 mi pactBopa K,Cr,O7, 5 ma 1,0 H
H,S0,.

5. KonOs1 HarpeBaroT 10 KUMEHUS U KUIATAT 2 MUH. Kunenue 101KHO ObITh CJ1a0bIM
0¢e3 pa3OphI3TUBaHUA.

6. Ecnu pacTBOp MOTHOCTHIO OKPACUTCS B 3€JICHBIN I[BET, TO JOOABIIAIOT €IIIe 5 MIT
K2Cr,07, 5 M 1,0 H H;SO4 m cHOBa HarpeBaroT.
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7. PacTBOp MOMKEH NPUOOPECTU KOPUUHEBO - 3€JICHYIO OKPACKY.
8. Ilocne oxnaxkaeHust pacTBop paz0aBisitoT 10 20 MJI U CPABHUBAIOT CO CTAHAAPTHOM
HIKAJI0H rymyca.
9. [IpuroToBiieHHE PACTBOPOB CTAHJAPTHOM LIKAJIBI TyMYycCa .
Ucnons3ytoT peaktussl: 1.0,4 H KoCry07: 40 T conn pacTBOpSIIOT B 1 1 BOJBI;
2. 0,4 H (NH4)2F€2(SO4)2 (COJII/I Mopa); 3. 1,0 H H,SO,.
B mepnbie npoObupku 00beMOoM Ha 25 MII MOOYEPETHO MPUIIMBAIOT BhIIIETIEPEUHCIIC H-
HBIC PEAKTHBBI, MJL.(CM. TaOJIHILY)

Tabmuma
[Ipobupku
No PacTBOpa 1 5 3 4 5 6 7 3 9
1 10 /10 |10 (10 |10 |10 |10 |10 |10
2 2 |3 4 5 6 7 8 9 10
3 8 |7 6 5 4 3 2 1 0
Cyp, Mvr/Mn | 0,110,18| 0,24 0,30 | 0,36 | 0,42 | 0,48 | 0,54 | 0,60

10. Ananu3 menodyepacTBOPUMON YacTU rymyca
5 r mouBsl + 50 M 0,1 H pacTBOpa 1IEI0UYH, TEPEMEIINBAIOT, KUTATAIT 25-30 MUH,
bunpTpyroT. OUALTPAT aHATUZUPYIOT 0 METOJMKE aHAJIOTUYHOMN OMMCAHHOMN BHITIIE

Omuem no 1abopamopHotl pabome TIPEACTABIISETCS B BUIC ONUCAHUIA JCHCTBHM 11O
MPOBEJICHUIO aHAJIN3a TyMyca U pe3ynbTaToB onpeaeneHuit Cyy,, MI/MII B HCCIIEIOBaH-
HBIX 00pa3iax.

Koumponvnwie 6onpocbi.

1. Yro npencrasiuser co6oit rymyc?

2. Ha xakue aBe rpymnibl OpraHUYeCKUX BEIIECTB JACIUTCS TyMycC?

3. Uro mpencrasisioT coboi Hecnenuduueckrue OpraHnuecKue BeecTna?

4. Yro mpencraBisitoT coboi criennduueckue opraHuueckue BerecTna’?

5. T'ymycoBble BelecTBa MOYBHI - BLICOKOMOJIEKYIISIPHBIE a30TCOIEp KaIlie apoMaTH-
YEeCKHEe OpPraHUYEeCKUEe COCTMHEHHSI KUCIOTHON MPUPOIBI.

6. Ha xakue Tpu OobIIINME TPYIIIHI ACNAT TyMYCOBBIE BElleCTBa?

/. KakoH I[BET UMEIOT T'YMHUHOBBIEC KHCIOTHI?

8. T'ymycoBbI€ KUCIOTHI paCTBOPUMBI B MUHEPAIBHBIX KUCJIOTaX U BoJE?.

- TEMHOOKPAILIEHHbIE (UJIX YEPHBIE) TYMYCOBBIE KUCIOThI, PACTBOPUMBIE B IIETIOYAX U
HE PaCTBOPUMBIE B MUHEPAJIbHBIX KUCIOTaX U BOJE.

9. Kakoii a1eMeHTHBIN COCTaB UMEIOT TYMHUHOBBIE KHCIOTHI?

10. Kaxkoro nBera y1bBOKHUCIOTHI?

11. HackonabKo MpOYHO T'YMHUHBI CBSI3aHbI C MUHEPAIBHOU YaCThIO TOYBbI?

12. Kakue coenviHEHUS SBISIOTCS JAOMIBHBIMU KOMIIOHEHTAMU TyMyca?

13. Kakwue coenviHEHUS SBISIOTCS YCTOWYMBBIMU KOMIIOHEHTAMHU TyMmyca?.

14. Kakue KOMHOOHEHTBI FymMyca IPUAAOT IOYBaM KOHCEPBATUBHBIE, JOJITOBPEMEHHbIE
MIPU3HAKH?

15. Kakyto okpacky mpHuIar0T MOYBE TYMHUHOBBIC KHCIIOTHI?
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16. CnocoOcTBYyeT i1 ryMmyc (POPMUPOBAHUIO OJIArONPUATHOTO BOAHO-BO3AYLIHOTO pe-

XKUMa OYB?
17. CiocoOCTBYET 1M ONTUMATBHOE COJIEPIKAHUE TYMyCa YCTOMYMBOCTHU MOYB K BO3-

NEeUCTBUIO TaKUX (PAKTOPOB, KaK 3po3us, Aedisiius, 3acyxa 1 nepeyBiaKHeHue?

72



JlabopaTopHas padora NelS
2 qaca
«OINPEAEJEHUE IINIOTHOCTH ITIOYB»

L]envy pabomol: 03HAKOMIIEHHE C TIIOTHOCTHIO MOYB.

3aoaua pabomul: poBeeHUE ONPEEICHUIN TUIOTHOCTH MOYB METOIaMH: HETIOCPE -
CTBEHHBIX U3BMEPEHUHN U TUAPOCTATUUECKOTO B3BEIIMBAHUS.

Obecneuusaiowjue cpedcmea’. aHATUTUYECKHUE BECHI, INTAHTCHIUPKYJIH, IUHEKY, Ma-
paduH, HUTKH.

Teopemuueckue ceederust He0bx00uMble 015 GbINOJIHEHUSI pAOOMbL.

Il10THOCTH MOYBBI — Macca CyXOTo BEIIeCTBA MOYBHI B €IMHUIIC €€ 00beMa HEeHapy-
IIEHHOTO €CTeCTBEHHOTO cliokeHus1. Equnuiia uamepenus — r/cm?.

N3menenue miorHoctu mous — ot 0,04 — 0,4 r/cm® B Topdax a0 1,8 r/cm?® B rieeBbix
TOPU30HTAX.

Cpeanue 3HaveHus JIOTHOCTH MOYB HAaXosATcs B ipeaenax 1,2 — 1,4 r/em?.
ILJI0OTHOCTH MOYBBI — 3aBUCUT OT I'PAHYJIOMETPUUECKOTO U MUHEPATIOTHYECKOTO CO-
CTaBa, CTPYKTYPHOI'O COCTOSIHUSI, MOPO3HOCTH U COJIEP>KaHUS OPraHUYE€CKOro Bellle-
CTBa.

ITopo3HocTh MOYB (MIOPUCTOCTH, CKBAXKHOCTH) — 3TO CYMMapHbBIA 00beM MEXY TBEP-
JBIMHM YACTUIIAMU TIOYBBI, B €CTECTBEHHBIX YCIOBUSIX 3aJIeTaHUs 3aHSATHIM MO0 BO3TY-
XOM, JT0O0 BOJIOW MJIHM MOJHOCTHIO, MIIM YACTUYHO B Pa3HBIX COOTHOIICHUSX.
IHopucTOCTH 3aBUCUT OT rPaHyJIOMETPUUECKOTO COCTaBa, CTPYKTYPHOCTH IOYBBI, J1€5-
TEJIBHOCTU MOYBEHHOM (ayHbI, COJIEp >KaHMsI OPraHUYECKOTO BEIIeCTBa OT 00pabOTKU U
IPUEMOB OKYJIbTYPUBAHHUS ITOYBBI.

Bb11e1110T MOPO3HOCTH 001y 10, KAWIJIAPHYIO (BHYTPUATPETATHYIO) M HEKAIMJI-
JSIPHYIO (MEKarperaTuyo).

PeryiupoBka mopo3HOCTH — pa3InyHbIe METObI 00PaOOTKH NTOYB, BHECEHUEM PhIX-
JSIIAX TIOYBY MaTepHayioB (Topd, cooMa, KOMIIOCTBI U T.I1.).

Buvinoanenue nabopamoproii pabomsi - nobpueaoHoe.

llopsooxk evinonnenus pabomol.
1. Tlpu onpeneneHuu TUIOTHOCTH MTOYB UCIIOJIB3YIOT IBA METO/IA:
- METO/I HETIOCPEACTBEHHBIX U3MEPEHU;
- METOJI TUJPOCTATUIECKOTO B3BEIIMBAHUSI.
2. Ilpu ncnonb30BaHUU METO/Ia HEOCPECTBEHHBIX U3MEPEHUI U3 TOYBBI BPE3atoT 00-
paselr MpaBUILHON (POPMBI.
3. I[IpousBoasT 3amepsl BEIPE3aHHOTO 00pasiia, HEOOXOAUMBIC JJISl OTIPEICIICHHSI €TO
o0BeMma:
- TpeX CTOPOH, MEPIICHIUKYISPHBIX APYT APYTY — B Cydae KyOa, WA IPU3MBI;
- JIMaMeTpa OCHOBAHUS U BBICOTHI, B CJIy4ae IMHJIUHIPA.

73



3. PacdeT mIOTHOCTH MOYBKI MPU UCTIOJIB30BAHUM METO/1a HETIOCPEICTBEHHBIX U3MEpe-
HUW MPOU3BOMST C UCIIOJIB30BaHUEM (HOPMYJIBI:

g= m/V [r/em? ] (1)
rje g — IIOTHOCTh MOYBHI (T/cM?), M — macca o6pasiia B rpamMmmax, V — pacyeTHOE 3Ha-
yeHue oobema o0pasiia, B cM>.

4. TIpu UCNOB30BaHUK METOa THIPOCTATHYECKOTO B3BEIITUBAHUS BBIPE3aeM U3 00-
pasiia IOYBbI HEKHi 00BeM, CTapasich MpUAaTh eMy GopMy Iiapa.
5. IlpuroroBieHHbIH 00pa3ell B3BelMBaeM (J), 3aTeM KPEIKO 0OBSI3bIBACM €r0 HUTKOU
U napapuHUPYEM .
6. BsBemmuBaem napaduHUPOBaHHBIN 0Opasell B Bo3ayxe (g, ), u B Boae(d,, )
7. Macca napaduHa onpenensiercs no popmyie:

MPzgl_g[r] (2)
8. O0bem 3aHnMaeMblil napaduHOM B Tapa@UHUPOBAHHOM 00pa3iie pacCUUTHIBACTCS
o ¢opmyse:

Ve =(9,-9)/0,9 [em* ] 3)
9. O6bem 3anapaduHUPOBAHHOTO 00pa3iia pacCUUThIBACTCA MO (popmyre:

V =0,-ug, [ev’]
10. O6wvem o6pasiia paccuuThIBaeTCs MO GPopmyrie:

Vo=V-V, [ecm] (4)
11. TInotHOCTH TOUBHI (J, ) paCCUUTHIBACTCS 1O hopMmyIie:
9, = 9/ Vo [r/em’]. (5)

Omuem no aabopamoprnoil pabome NPEACTABIACTCS B BUIC ONTMCAHUN TEHUCTBUMN 11O
ONPEIEIICHUIO TUIOTHOCTH, PACYETOB U PE3YJIBTATOB ONPEAEICHUIN IUIOTHOCTH HCCIe-
JOBaHHBIX 00Pa3IIOB.

Koumponwvrule onpocul.

YTo 03HAYaeT TEPMHH «IUIOTHOCTH TTOYBBI»:

Kakue Hanbomee pactpocTpaHEHHBIE METO bl ONIPE/ICIICHUS TIOTHOCTH TTOYB?

B kakux mpeenax u3MeHsIETCs TNIOTHOCTh TIOYB?

B kakux mpesenax HaxXoaATCA CpEHUE 3HAYEHUS TIOTHOCTH TOYB?

Kakue xapakTepucTHKH MOYBBI BIUAIOT HA 3HAYEHUS TIIOTHOCTH TOYB?

Yrto 03HAYAET TEPMUH «IIOPO3HOCTH MTOYBY?

Kakue xapakTepucTHKU MOYBBI BIUSIOT HA 3HAYEHUS] TOPUCTOCTH TTOYB?

Kaxkue BUBI TTOPO3HOCTH BBIIETSIOT MPU UCCIIEAOBAHUSX TTOYB?

Kaxkue metonpr 00paboTKH MOYB MO3BOJISIIOT PETYIUPOBATH 3HAYEHUS TIOPO3HOCTH?

Nk WWN
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JlabopaTtopHnas padora Ne 16
2 qaca
ONPEJAEJIEHUE IVIOTHOCTHU TBEPJION ®A3bI IIOYB
(MUHEPAJIbBHON YACTHU IIOYB)

Llenv pabomyul: 03HaKOMJIEHUE C IJIOTHOCTBIO TBEPJOM a3kl MOUYBHI (MHUHEPATIBHOM Ya-
CTBIO TIOYB).

3adaua pabomul. onpeaeeHne INIOTHOCTU TBEPAOH (pa3bl MOUBBI MUKHOMETPUUECKUM
METOJOM.

Obecneuusarowue cpedcmea. TUKHOMETp, aHAIUTUYECKHUE BECHI, CTYINKH C TIECTHKA-
MU, CUTO (s14est 2MM), 0OpasIlbl MOYB.

Teopemuueckue ceederust He0bx00uMble 015 GbINOIHEHUSL PpAOOMbL.

IlnoTHOCTHIO TBepAOH (pa3bl MOYBBI HA3BIBAIOT OTHOIIEHUE MAaCChl TBEPJOW (haswl
MOYBHI B A0COJIFOTHO CYXOM COCTOSIHUM K Macce paBHOro oobema Bojibl npu 4 °C.
IloTHOCTH TBEp0i1 (Da3bl TOYBLI ONMPeEAEISIIOT MUKHOMETPUUYECKUM METOJIOM MyTEeM
BBITECHEHHMS BOJbI U3 TUKHOMETPA HABECKO aOCOJIFOTHO CYXOU MOYBHI.

Pa3MepHOCTB IIOTHOCTH TBEP10H (ha3bl MOUBHI — B I/CM?

BeanuuHa mioTHOCTH TBEp10H (Da3bl MOYBKI 3aBUCUT OT MUHEPAJIOTUUECKOTO COCTaBa
U COJEPKAaHMS OPTaHUYECKOI O BEIIECTBA B II0YBAX.

Cpeanue 3Ha4eHUs TUIOTHOCTH TBEPIOH (ha3bl MOUBBI HAXOSATCS B Mpeenax

2,40 — 2,65 r/cm? .

OmnpenesieHue NMJIOTHOCTH TBEPAOW (asbl MOYBBI HEOOXOIUMO JJI pacyeTa MOPUCTO-
CTU (MOPO3HOCTH) MOYB M pacyeTa COOTHOLIEHWW MUHEpAJbHBIX U OPraHUYECKHUX Be-
IIECTB B ITI0YBAX.

Buvinonnenue nabopamoproii pabomul - nobpuzaonoe.

Tlopsoox evinonnenus pabomei.
1. Hcnons3ys CTYNKY C MMECTUKOM MPUTOTABIUBAEM U3 TTOUBBI MTOPOIIOK, KOTOPBIN
MIPOCEUBAEM YEpe3 CUTO.
2. 3amuBaeM BBOAY B muKHOMETp 110 pucku V = 100 M 1 u3mepsieM TemiiepaTypy Bo-
Iel - 1,°.
3. IlpousBomum /1Ba B3BEUTMBAHMUS:
3.1. g, - Macca muKHOMETpA ¢ BOoAOH (TouHOCTH m3mepenuit — 0,01 r);
3.2.9 - macca HaBecku mouBHI (15 - 20 r);
[lepecrpinaeM MOPOIIOK B TUKHOMETpP M KUIISTHM B TeueHue | gaca.
[Tocne kumstaeHnst B TUKHOMETP 100aBisieM Boabl 10 pucku V = 100 mur.
OxmaxmaeM TUKHOMETD 10 TIepBOHAYAIBHON TeMIiepaTypsl t, °.

[Ipon3BoaMM TpeThE B3BEIIMBAHUE — ONPEIEIISIEM MacCy MMKHOMETpA C BOAOU - J, .

© N OA

[TroTHOCTB TBEp 0¥ (Da3bl MOUBHI (MUHEPAILHOW YacTH) - §,, OomperesseM mo ¢op-
MyJie:
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dw =9/(9,+9-9,).

Omuem no nabopamopnou pabome NPEACTABISAETCS B BUJIC ONMCAHUN TEUCTBUIN 1O
OINPEJEICHHUIO TUIOTHOCTH TBEPJAOM (pa3bl M pacyeTOB 3TOW IJIOTHOCTH AJI UCCIEHO-
BaHHBIX 00pa3OB MOYB.

Konumponwvnule gonpocul.

1. UYrto o3HaYaeT TEPMUH «IUIOTHOCTH TBEPJIOH (ha3bl MOUBBI»?

2. Yt0 03HaYaeT TEPMUH «ILJIOTHOCTh MUHEPAIbHON YaCTH MOYBY?

3. B KakoMm COCTOSIHUM JOJHKHA HAXOAMTCS MOYBa MPHU MPOBEACHUU U3MEPEHUN CBSI-
3aHHBIX C OMPEACNICHUEM IIJIOTHOCTh TBEPAOH (ha3bl MOUBHI?

4. C noMomibo Kakoro MeTojia MpoBOASAT ONpeeIeHHE MIIOTHOCTH TBEPAOM (pa3bl
MOYBBI?

5. Pa3MepHOCTh INIOTHOCTH TBEPI0H (ha3bl MOUBBI?

6. Yto ompenensieT BETUYHMH MIIOTHOCTH TBEPOM (a3bl MOUBHI?

7. BrausieT 11 opraHMyeckoe BELIECTBO, COJEpIKaIleecs B MOYBE, Ha 3HAYCHHUE TUIOT-
HOCTHU TBEPIOH (Ppa3bl MOYBHI?

8. B kakux npezenax HaXOIsATCS CPeAHUE 3HAYSHUS TUIOTHOCTH TBEPOH (a3bl MouB?
9. [Ilpu kakux pacyeTax (CBA3aHHBIX C XapaKTEPUCTUKAMU MOYBbI) HCMOJIb3YIOT JaH-
HBIE O TUIOTHOCTH TBEPOH (pa3bl MOYBHI?
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JlaGoparopuast padora Nel7
2 gaca
OHNPEJAEJEHHUE BOAOITPOHUIIAEMOCTHA ITIOYB

Llenv pabomel 03HAKOMIIEHHE C BOJOIPOHULIAEMOCTBIO MTOYB.

3aoaua pabomur: onpexaenenue kodhuienta GuIbTpaLUK IECYaHBIX TOYB B TPYOKe
Kamenckoro.

Obecneyusarowue cpeocmsa. Tpyoxy KameHckoro, MepHbie CTakaHbl, 00pasIlbl nmecya-
HBIX TIOYB.

Teopemuueckue ceederust He0bx00uMble 015 GbINOJIHEHUSI pAOOMbL.
BoaonponunaeMocT mo4YB — 3TO CIIOCOOHOCTH MOYB BIIUTHIBATH U MPOITYCKATh Yepe3
ce0st Boy

JBe cTaqu BOAONPOHUIIAEMOCTH

— mepBasi: BIUTbIBaAHME, TIPU KOTOPOU MPOUCXOINUT MOCTETICHHOE 3aM0JTHEHH e
Mop BOAOM (TOCTHKEHUE MOYBOM COCTOSTHUS TIOJTHON BJIAarOEMKOCTH);

- BTOpasi: puibTpauus - NpocauynBaHue, IPU KOTOPOUl NmepeiBUKeHNEe BOAbI B
MOYBE MPOUCXOUT MO/ AeHCTBMEM CHJIbI TSZKECTH M BeJIMUMHBI HATIOPA CJIOST BOJIBI
HaJl TOBEPXHOCTHIO MTOYBKI TIOCJIE MIOJTHOTO HACHIIIEHUSI TIOUBBI BOJION
OuabTpanus — ABHKeHHE MOTOKA KUAKOCTH B IT0YBE, KOTOPOE MOKET UMETh MECTO
B CIIyyYae:

- BBITIQJICHUST OOJIBIIIOTO KOJIMYECTBA OCAIKOB B BUJIE AOMKIS;

- IHTEHCUBHOT'O OPOIICHUS;

- OBICTPOTO CHETOTASHUA.

BoponponnunaeMocts onpejaessieTcss 00beMOM BOJbI, TPOCAYNBAIOIIUMCS YEPE3 €11~
HUILY TJIOIIA 1 TOBEPXHOCTH MOYBHI B €AMHUILY BPEMEHHU.

BoaponponnnaeMocTh BbIpa:kaeTcsi B MM CJI0sI BOJIbI B €IMHUILY BpeMeHU 110 popmy-
Je:

V = 10xQ/(Sxt), 1)
rae V — CKopocTh BOJOMIPOHHUITAEMOCTH, MM/4; Q - pacxoi BOAbI, CM>; S — IJIOIIAb
GHUIBTPYIOIIEH TOBEPXHOCTH IMOYBBI, CM* | t — BpeMsI OIIBITA, 1.
pu puasTpanuu BeinoaHseTcs 3akod dapcu:

Q =K xFxTx], 2)
rae Q - pacxoxn Boael; K. - koaddunuent unsrparnuu; F — mmomans puastpanuu; T
— Bpemsi; J — nanopusiii rpaauent (J = AH/L, AH — pa3nunia Hamopos, a L — nnuHa mytu
bunbTpanun).
Ko>¢ppunuent puiabrpanum — KOJIUYECTBO KUJIKOCTH MPO(UIBTPOBABIIEIHCS Yepes
SAVHUITY TJIOMAU 33 SUHUILY BPEMEHHU MTPU HATIOPHOM TPATUEHTE paBHOM 1.
JIMHEeHBIN 3aKOH JBHKEHHUS KUAKOCTH (3aKkoH Japcu) — BononpoHUIIaeMOCTh Mpsi-
MO MPONOPIHOHANIbHA IOPUCTOCTU U OOPATHO MPONOPIIMOHANIbBHA YIETbHON MOBEPXHO-
CTH YaCTHII.
BogonponunaeMocTsb 3aBUCUT OT (DOPMBI TOBEPXHOCTHBIX YACTHUII, MEXAaHUYECKOTO
COCTaBa U CTPYKTYPbI (OCTPYKTYPEHHOCTH ) MOYBHI.
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CocTaB NMOIJIOMIEHHBIX KATHOHOB OKAa3bIBACT BIMSHUC HA BOJOMPOHUIIAEMOCTD 0Y-
BB

- Na* yMeHbIIIaeT BOJOIPOHUIIAEMOCTD TTIOYBHI;

- Ca” m MQ?* yBeqMuMBaIOT BOJOIIPOHHUIIAEMOCTD TIOYBHI.

Buinonnenue nabopamoproii pabomul - nobpuzaoHoe.

llopsook evinonnenuss pabomeol.
1. Ha ceTuatslii uibTp yI0KUTH OYMa>KHbBIN QUIBTP.
2. HanuBaeMm moJsioBHHY CTakaHa BOJBI M OIlycKaeMm TpyOKy B Boay. Ilocie sToro B
TpyOky KameHckoro HacwllaeM ciioil rnecyaHoil mouBbl (OKOJO 2CM), YIUIOTHSIEM 3TOT
NECOK, OTKPhIBa€M KpaH TpyOKH U HaChIILIaeM clioi mouBkl Bojioi. Hackimaem erie oauH
CJIOM MOYBBI, MOBTOPSIEM YIUIOTHEHHWE M HACBHIIIEHHE JO0 TeX MOp, MOKa HE HANOJHUM
TpyOKy 10 pucku 10 cm (310 u Oyaet l). Tlocine aToro cBepxy HachlmaeM CJIOH rpaBus,
YTOOBI MPEAOTBPATUTH MOCIEAYIOUIUN Pa3MbIB MTOYBBHI.
3. bepem BTOpO# cTakaH, Habupaem Boay (Boja TOM ke TeMIepaTypbl, YTO U B IEPBOM
crakane). [Ipunogaumaem TpyOKy HaJl YPOBHEM BOJIbI M HAJIMBAaE€M 4Yepe3 rOpJOBUHY
TpyOku Boay 1o orMeTku 0 + 1-2cm. Haunnaem orcuer BpeMeHU (M0 CEKYHAOMEPY) €
TOTO MOMEHTA, KOTJla YPOBEHb BOJBI JOWIET 10 OTMETKHU HOJIb, 3aKAaHYUBAEM OTCYET
TOrJa, Korjaa npopuiabTpyeTcs 2-3 ¢M, 3TO U cuMTaeM 3a NoHmkeHue (S) paBHoe 3 —
Scm.
4. OnbIT TOBTOPSIEM IO TPYXKABI (A1 KaXk10ro odpasiia mo4s), KodPpPuiueHT huib-
tpaumu (K ;) paccunteiBaem mo gopmyie:

K. = l/Txf(S/H), (3)
rae H — BeicoTa citost mouBa + Boja B Tpyoke Kamenckoro.
5. Jlna mepecu€ra W3MEPEHHBIX 3HAUYEHUW NPOHUIAEMOCTH (Tpu JabopaTopHO
TEMIIepaType) Ha MpoHUIAeMOCcTh mpu Ttemmepatype 10 °C, HEoOXoauMO BBECTH
nonpaBoyHbie  Kod(pduimentsl. 3MepeHHble 3HAUEHHA MPOHUIAEMOCTH  IIPH
temrieparype okosio 20 °C npu BBEICHHH MOMPABOYHBIX KOI(DPHUIIMEHTOB OTINYAIOTCS
OT 3HaueHui npoHuriaemoctu rpu Temneparype 10 °C, e 6onee, yem Ha 10 -15%.

Omuem no 1abopamopHotl pabome TPEACTABIISAETCS B BUIC ONUCAHHUNA JCHCTBHM 110
onpeneneHnio kKoddduimenTa GuUIbTpalid U pacyeToB ATOro KoddpuimenTa s uc-
CJIEIOBAaHHBIX 00PA3IOB MOYB.

Konmponvnwie sonpocai.

1. Kakyto crtocoOHOCTh TIOUB XapaKTEPHU3yeT BOJAOMPOHUIIAEMOCTD ITOYB?

2. Kakwue ctaguy BOJOMPOHUIIAEMOCTH ITOYB HAaNOOJIEe 4acTO BhIICISIOT?

3. YTO mpouCXOJHUT MPHU NPOCAYMBAHUU BOJbI B TOUBE?

4. Tlonm nevicTBreM Kakux pU3HUECKUX (DAKTOPOB MPOUCXOIUT MEPEIBUKEHUE BOIBI B
moyne?

5. Uro mpoucxoauTt npu GUITPAIIMU BOIBI B TOYBE?

6. Yto MoxeT ObITh MPUUNHON (PUIHTPALIMHA BOJBI B TIOUBE?

/. Urto 03HaYaeT TEPMUH «BOJOIMPOHUIIAEMOCTbY?

8. Kakue enuHAIBI M13MEPEHUS BOAOTPOHUIIAEMOCTH HAMO0JIEEe YACTO UCTIONB3YIOTCS ?
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9. ®opmynupoBka 3akoHa Jlapcu?
10. Yro o3HayaeT TepMUH «KO3(PPUUIUEHT QUIBTPALIK?
11. Or kakux nmapaMeTpoB 3aBUCUT BOJONPOHUIIAEMOCTh OYB?

12. Kakum 00pa3oM (yMEHBILIEHHUE, WU YBEIMYEHUE) COCTAB MOIIOUIEHHBIX KATHOHOB
BJIUSIET HA BOJOIPOHUIIAEMOCTD MOYBbI?
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Jlaboparopnas pabota Nol8
2 yaca
OIIUCAHUE U ONIPEJAEJIEHHME ITOYB MNOJSAPHOI'O MMOSICA

Llenvy pabomel - U3yyeHne MOYB KIMMATHUYECKOU 30HbI

3aoauu pabomuwi
M3YUYUTh TOYBEHHBbIE MPOGUIN, HAYYUTHCS CHUCTEMATU3AllMUd U OMHCAHUIO TPOQuUiIs
KJIUMATUUYECKOMN 30HEI

Obecneuusarowue cpedocmea’ TMOYBEHHBIE TPOPUIH, YCIOBUS TOYBOOOPA30BaAHUS.

Teopemuueckue ceedenusi:

B npenenax nonsipHOro mnosica, XapaKTepU3yIoIerocs: roJ0Boi CyMMOU TemIiepa-
Typ Bbuue 10°C, Ha Ttepputopun Poccum mnpeacTaBieHbl JABE IOYBEHHO-
reorpaduueckue 30HbI: apkTUdeckas (Apktuka) u TyHaposas (CybapkTuka).

ApkTuuyeckasi 30Ha. Ona Bkitouaer ocTpoBa CeBepHoro JlenoBUTOro okeaHa
(Bemuist dpanmna-Nocuda, CeBepras 3emutsi, HoBocubupckue octpoBa u Jip.) U CEBEPHOE
nobepexbe mosryoctpoBa Taiimbip. Camoe XxapakTepHOe JJI1 TOYBEHHOT'O TTOKPOBa 3TOU
30HBI — €T'0 PEPHIBUCTHIN, parMeHTaApHBIN XapakTep.

ApKTHYeCKasi 30HA B 1IEJIOM XapaKTEPHU3YETCS OUYCHb XOJOJHBIM JIETOM, U30bI-
TOYHBIM YBJIQKHEHUEM, CYPOBOH, ITUTEIHHOM, MHOTA MAIOCHEKHON 3uMoi. CpenHss
TEMIIepaTypa camoro TeIioro Mecsia He npeBbimaer §8-9°C, a caMoro XoJ0IHOTO KO-
nebnetcs oT -20° Ha 3amajie U BOCTOKE 30HBI 10 -35°C B 1ieHTpaibHOM YacTH 30HbBI. Ko-
JUYECTBO O0caaKOB cocTaBisgeT oT 150 g0 330 MM (YMeHbIIasCh B IIEHTPAIBHBIX 00J1a-
CTSIX U YBEJIMYMBAACH B 3aMaJHBIX M BOCTOUHBIX) MIPHU ucnapsiemoct oT 50 MM Ha 3arma-
1€ 1 BocTOoKe 30HbI 10 100 MM B LieHTpasibHOM ee yacTu. [IpogoKuTeIbHOCTh TEIOro
nepuoaa (c remneparypoi cBeiiie 0°) B cpeaHem cocraBisieT 45-50 quel, ¢ koneOaHu-
saMu oT 25 1o 66 nHeil. . B 3TUX CypOBBIX YCJIOBHUSAX OTAEIbHBIE KYPTHHBI PaCTCHHH,
I0J1 BIIMSTHUEM KOTOPBIX pa3BUBAETCS MOYBOOOpa3oBaHue, 3aHuMaroT 5—10% muromanu
B CEBEpPHBIX paiioHax u He 6osee 50—60% B rkHBIX. CILTONMIHOTO MTOYBEHHOTO TTOKPO-
Ba HeT. OH oOpa3zyeTcs JIuIb B HauOoyiee OMaronmpusITHBIX M1 (POPMUPOBAHUS TOYB
YCIIOBUSX: Y3KHE 30HBI MEXKY KpassMU TMOCTOSHHBIX JICTHHUKOBBIX MTOKPOBOB U Oepero-
BOM JIMHUEN HA MOPCKHUX Teppacax.

[TouBsl popmMupyrOTCS Ha PazHOOOPA3HBIX MOYBOOOPA3YHOIMX MOpPoAax. ApK-
TUYECKUE TOYBHI PA3BUBAIOTCA Ha MICOHUCTHIX W KAMEHHUCTBHIX MOPOJAaX U MOPEHaXx,
Pa3IMYHBIX IO MEXaHUYECKOMY COCTaBY, HO C MPEO0IaJaHUEM CYTIECUAaHbIX U JIETKOCY-
TJIMHUCTBIX PA3HOBUIHOCTEN.

Han6oJ1ee pacnpocTpaHeHbl 31eCh apKTHYECKHE MOYBbI PA3HO00PAa3HOIO CO-
CTaBa U CTPOEHHUS B 3aBHCMMOCTH OT XapaKTepa MOYBOOOPA3YHIUMX MOPOA: OXe-
JIe3HEHHbIE, OKapOOHAYEeHHBIE, 3aCOJICHHbIEe, OKpeMHeBIHe. [Ipeobmanarot rpyodorieo-
HUCTBIE MEJIKO3EMHCThIE TOUBBI 0€3 CYIIECTBEHHON aKKYMYJISIIUU TJIMHUCTOTO MaTepu-
aja. pacrpoCTpaHEeHbl CBOCOOpa3Hble OOJIOTHBIE APKTUYECKHUE MTOYBBI, KaK IJI€EBbIE, TAK
U HErJieeBble, 00pa3yrolMecs B YCJIOBUSIX IMEPEYBIAKHEHUS OOraThIMU KHCIOPOIOM
XOJIOAHBIMHU TPOTOYHBIMU BOJIAMH.
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CTpyKTYypa NOYBEHHOT0 MOKPOBA APKTUYECKOH 30HbI IOCTATOYHO CJI0KHAS,.
Ha ceBepe 30HBI TTIaBHBIMH KOMITOHEHTAaMH TTOYBEHHOTO IMOKPOBA CIYXKAT MYyCTHIHHBIE
aApPKTUYECKUE TMOYBBI M OOJIOTHBIC HETJICEBHIC IMOYBHI, @ HA FOT¢ — THUINYHBIE TYMYCHBIC
apKTUYECKUE M OOJIOTHBIC TJICCBBIC MOYBBI. XapaKTEPHBI BHIXOJBI HE 3aTPOHYTHIX MOY-
BOOOpPa30BaHUEM KOPEHHBIX MOPOI.

Xoo pabomul.

W3yuas onpeneneHHbId TUII TOYB, HEOOXOUMO BHaYaJIe E€TaTbHO O3HAKOMUTHCS
C XapaKTEepUCTUKON (PaKTOPOB MOYBOOOpa30BaHUs, reorpa)uyeckuM pacnpoCTpaHEHHU-
€M, TeHETUYECKUMH CBOMCTBAMH JaHHBIX MOYB MO COOTBETCTBYIOLIEMY pa3zeily yueO-
HUKa. 3aTeM MO KOpOOOYHBIM o0OpasliaM MOYB M MOHOJHUTAM ONpEeAeauTh MOpP(HOIOru-
YyecKue MpU3HAKU MOouB, 00Iasi XapaKTepUCTUKa KOTOPBIX MPUBEJIEHA B TIEPBOM pas3fie-
ne yyeObHuka. Ha ocHoBaHMM MOp(]oJOrnyeckoro aHaiansza, a Takxke MO pe3yjbTaTaMm
($u3MUECKOro, XUMUYECKOT0, PU3NKO-XUMHUUYECKOI0 aHAJIU30B MOYB COCTaBUTh MOP(QO-
JIOTUYECKOE OMUCaHue Mpoduiiei, ycTAHOBUTH MOJTHOE KJIACCU(PUKALMOHHOE HAUMEHO-
BaHUE MOYBHI. 3aTeM B pabodyeil TeTpaau OonucaTh T€ MPAKTUYECKUE MEPOIPUSTHUS, KO-
TOpbIe HEOOXOAUMBI JJI TTOBBIILIEHUS MOYBEHHOTO I0A0poaus (YyriiyOieHne naxoTHO-
ro FOPU30HTA, U3BECTKOBAHUE, TPUMEHEHHE YI00peHNUit).
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Jlaboparopnas pa6ota Nel9
2 yaca
OIMUCAHUE U ONNTPEJAEJIEHHME ITOYB TYH/IPbI

Llenvy pabomel - U3yyeHUe MOYB KIMMATHUYECKOU 30HbI

3aoauu pabomuwi
M3YUYUTh TOYBEHHBbIE MPOGUIN, HAYYUTHCS CHCTEMATHU3allMd M OMUCAHUIO MPOGUIIS
KIUMAaTUUYECKON 30HEI

Obecneuusarowue cpedocmea’ TOYBEHHBIE TPOPUIH, YCIOBUS TOYBOOOPA30BaAHUS.

Teopemuueckue ceedeHusL:
YcaoBusi 104B00OpPa30BaAHUS

Kaumar. Jlns kirmaTta TYHIPB XapaKTepHbI HEOOJBIIOE KOJIMYECTBO TEIlIa, M3-
OBITOK BJIar, JUIUTENIbHAS XOJOJHAS 3UMa U KOPOTKOE MPOXJIAJTHOE JIETO CO CPEIHUMU
temrneparypamu utosst 11-13°C. Cymma temneparyp Beimie 10°C cocTaBisieT BCEro
400—600°C. B TyHape B cpeaHeM 3a roj BeimagaeT okoyio 300 MM ocaakoB ¢ KoJieOa-
Husimu oT 400 MM Ha KonbckoM nosryoctpoBe 0 140—160 mm B BocTounoit Cubupu.

XapakTepHOW TMOYBEHHO-KIMMATHYECKOW OCOOCHHOCTBIO 30HBI SIBJISIETCS MHOTO-
JIETHSST MEP3JIOTa, KOTOpas OKas3bIBaeT OOJIBIIOE BIMSHHUE Ha IOYBOOOpAa30BaHHWE U
YCJIOBUS 3€MJICACIUS.

Moraocts gocturaetr ot 100—130 M u 6oisee. TonmmHa OTTAUBAKOIIETO CJI0S KOJIE0-
sercs oT 50— 60 cm 1o 1—1,5 M u Oostee

Peabed. Ha OGomnbiield 4acTu TEPpUTOPUU TYHAPHI TOCIOACTBYIOT PaBHUHHBIC
dbopmbl penbeda, MecTaMu ¢ BOJTHUCTON WJIM YBAJIMCTO-XOJIMHUCTON MOBEPXHOCThIO. B
OTJICJIbHBIX MPOBHUHITUAX peiabed MMeeT TUIMMYHBIE TOpHBIe (popMbl. B cybapkTrueckoit
TYHAPE YaCTO BCTPEUYAIOTCS 3aMKHYTHIE MTOHIKEHUS (TEPMOKAPCTOBBIE), 3aHSIThIC 00J10-
TaMH U 03€paMH.

ITouBooOpa3ywue MOPOAbI MPEACTABICHH MOPEHHBIMU, MOPCKUMHU U aJLIIO-
BUAJILHBIMHU OTJIO)KeHUsAMHU. Ha MOpCKUX Teppacax pacnpocTpaHEHbI 3aCOJICHHbBIE TTOPO-
Ibl. B TOpHBIX yCIOBHSAX pelibeda MOYBOOOPA3YIONMIME IMOPOJBI IMPEACTaBICHBI IIpe-
HMMYIIIECTBEHHO IpyOOCKEIETHBIM JIFOBUEM KOPEHHBIX TIOPOI.

PactureabHoctb. Camo cio8o «myHOpa» Ha A3bIKE CEBEPHBIX HAPOOO8 03HAUAem
«be3necHoe npocmpancmeoy.

B apktrueckoit TyHIpe mpeoOaagaroT 3J1aKOBO-OCOKOBO-MOXOBBIC IIEHO3BI, B I10-
HIDKCHHUSIX TIOJIMTOHAJIbHBIE OosioTa. B THnMYHas TyHApPE BBIASIACTCS MOXOBO-
JIMIIAWHUKOBON PACTUTEIBHOCTh. 37€Ch IIMPOKO PACIPOCTPaHEHbl TaKXKe€ KyCTapHUY-
KOBBIC TYHJIPBI, B PACTHTEIBHOCTH KOTOPBIX T'OCIIOACTBYIOT YepHHKA, TOJyOHnKa, Opyc-
HUKa U ap. B 10kHON TyHApPE pa3BUThl MOXOBO-KYCTAPHUKOBBIE TYHJIPHI C XOPOIIIO BhI-
PaXKEHHOM SIPYCHOCTBIO PACTUTEIBHOCTU. B necoTyHape cpein MOX0BO-KyCTapHUKOBOM
PACTUTEIBLHOCTH Pa30pOCaHbl OT/ACIbHBIE YTHETCHHBIC, HEBBICOKUE 4YaXJble JIE€PEBbS
WM UX HeOOJbIIKMe TPYIIBI; 0 PEUYHBIM JOJUHAM YK€ BCTPEUYAIOTCS OT/CIbHBIC
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MacCCHBBl HU3KOPOCIBIX MOMMEHHBIX JiecoB. OueHb OONbIINME TUIOMIaAN NPEACTABICHBI
KPYOHOOYTPUCTBIMU U TJIIOCKOOYTPUCTBIMH OOJIOTAMHU.

I'ene3uc mouBbl. MHUKPOOMOJIIOrHUECKUE MPOLIECCHl COCPENOTOUEHBI MPEUMYIIe-
cTBeHHO B BepxHeM 10-20-canTumeTpoBoM ciioe. O0mre 0cOOEHHOCTH MOYBOOOpa3o-
BaHUS: MEJUICHHBIA TEMIT KaK OMOJIOTMYECKOr0 KPYyroBOpoTa BEIECTB; O0MbIIasi aKTH B-
HOCTb MEP3JIOTHBIX MPOLIECCOB CIIOCOOCTBYET MEPEMEIIMBAHUIO TMMOYBEHHON MaccChl U
pPacTBOPOB B IMEPUOBLI MPOMEP3aHUsl, KOTJla BOSHUKAIOT BOCXOJSIINE U BHYTPUTOPHU-
30HTHBIE TIEpeMeIeHUs] TBepAOoW (ha3bl MOYBBI M MOYBEHHBIX PACTBOPOB; 3aMeJICH-
HOCTb MPOLIECCOB YJAJCHUS MOABUXHBIX COEIUHEHUH 3a Mpelesbl MOUYBEHHON TONIIH
Oylarozapsi KpUOTEHHBIM MUTPAILUSAM, HAIMYKME B HUKHEH YacTH pouisi MEP3JIOTHOTO
BOJIOYNIOpa U KPATKOCTH IEpHOJia aKTUBHOIO MOYBOOOpPA30BAHMS B T'OJJOBOM ILIMKIIE,
OrJeeHHue.

PactutenbHOCTh TYHIIPBI XapaKTEpU3yeTCs UPE3BBIYANHO HU3KOW MPOTYKTHUBHO-
CThIO M HEBBICOKOW 30JBHOCTBIO OIaja, Majloe COAEp’KaHWE B HEM OCHOBaHHUH, OCO-
OCHHO KasbliMsl, HEOJAroNnpUsATHBIN TeMIepaTypHbId pexuM, ciadas aspauus U Oel-
HOCTb OaKTepuajbHON (JIOPHI ONMPENENsaOT 3aMEUICHHOCTh Pa3JioKEeHUsl Oraja U CHUH-
T€3a T'YyMYCOBBIX BEIIIECTB.

[lepeyBnaxkHeHue MOYB, HAKOIUICHHE B HHUX IOJIYPA3JIOKUBIIUXCS OPraHUYECKHUX
OCTaTKOB, BBICOKOE COJIep>KaHHe BOAHOPACTBOPUMBIX BEIIECTB OJIArONPUSITCTBYIOT IIH-
POKOMY Pa3BUTHIO B MOYBAX TYHAPHI siBIEHUN orjeeHusi. Kucinelil xapaktep oOpa3yro-
IIUXCSI OPTaHUYECKUX BEIICCTB.

B uenom, Ha Goinbliell 4acTH TEPPUTOPUU TYHJIPOBOM 30HBI PA3BUTHI MPOIECCHI
orjeeHusi, 00pa3oBaHMs KUCIOTO IpyObOro OpraHMYecKOro BEHIECTBA U MOTEYHOTO MO-
JIBUKHOTO T'yMyca U KPUOT€HHOT'O Macco - U BIarooomeHa. Betpeuaercs mporecc ry-
MYCOHAKOIIJIEHUS! (I€pHOBBIN). B 10)KHON TyHApE W JECOTYHApPE CO3/IAI0TCS YCIOBUSA
IUTS1 TPOSIBIIEHUS TTOJ30JIMCTOrO MpoLecca.

Knaccuduxkauust 1 CBOMCTBA TYHAPOBBIX MO4YB

30HAJIbHBIM TUIIOM TOYB B TYHAPOBOW 30HE SABJISIIOTCS TYHAPOBBIE IJieeBble MOY-
Bbl. B TyHape, 0cCOOCHHO B €€ I0KHOM YacTH, IHMPOKO PACIPOCTPAHEHBI Takxke 00-
JIOTHBIE AJUTIOBUATBHO-TYHAPO-JAEPHOBBIE U TOJ30JUCTHIC MMOYBBI HA MOPCKHUX Mobepe-
KbIX (DOPMUPYIOTCS 3aCOJICHHBIE (MapIIEBhIC) MOYBHI.

B TyHApPOBBIX IyieeBbIX MOYBAX WMEECTCS OPraHOINCHHBIM TOPU30HT PAa3HOU MOIII-
HocTH (5—30 cMm) u cTeneHn pas3noxkeHus (0T TOPGSIHUCTOTO A0 TYMYCOBOTO) U MHUHE-
paJbHBIA TOPU30HT, B Pa3HOM CTENEHU OTJIECHHBIN.

TyHapoBbIe reeBbie TOUBHI IETATCS HAa 4 MOATUNA: TYHAPOBBIE Cl1aborIeeBbIe I'y-
MYCHBI€, TYHIPOBBIE TJIEEBbIC TIEPETHONHBIC, TYHIPOBHIE TJIEEBbIE TOPPSHUCTHIC, TYH/I-
POBBIE IJIEEBBIE OMOJ30JIE€HHBIE.

Tynaposblie ciiadoryieeBble T'yMyCHbIE OUBBI PACTIPOCTPAHEHBI TIIABHBIM 00pa-
30M B CeBepo-CrOupCKoi POBHHITNH, HA XOPOIIIO JPEHUPOBAHHBIX CYTIMHUCTHIX BO-
nopaszzaenax. CTeneHb OrjaeeHusl BO3pacTaeT ¢ MIYOHMHOM, U HaJ MEp3JI0Toi JacTto ¢op-
MHUPYETCS TEMHO-CHU3bII TiieeBbli rOpU30HT (G, HO OH MOKET OTCYTCTBOBaTh. OOmIas
MouHocTh npoduist 40—60 cm. Coaepxanue rymyca B ropu3onte A; 5—10 %, B ro-
pusonte B - 1,5-3,5 %.

TyHapoBble rieeBble MeperHoifHbie MOYBBLI HANOOJEEe PACIPOCTPAHEHBI B €BPO-
MEWCKOMN MOJI30HE apKTUYECKOW TYHIpPHI U HA 0oJiee YBIa)KHEHHBIX MECTOOOUTAHUSAX B
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CeBepo-Cubupckoil npoBuHuuu.. O6mas momiHocth npoduis 60—80 cm. Coxepxa-
HUe Tymyca B ropuzoHTe AgA; 30—60 %, azora — okoiso 1,5 %; B ropuzonte G —
0,5—2,0 m 0,05—0,1 % cooTBeTcTBeHHO. Peakius Kuciaass U cJraboKucIas, HaCHIIIECH-
HOCTh OcHOBaHUsAMH 20—50 %. YacTo HMKHME TOPU30HTBI  TaKXKE  SIBISIOTCA
HAJMEP3JI0THO-aKKYMYJISITUBHBIMHU.

TynapoBble  riieeBble  TOP(SHMCTBIE MOYBbI MPUYPOUYEHBI IJIABHBIM 00pa-
30M K HOKHOW TUIMYHOW M KYCTAPHUKOBOM TYHJIpPE EBPONEUCKUX U YyKOTCKO-
Ananpipckoi mpoBuHIIMKOOass MoHOCTh ipoduist 60—100 cM., conepxanue a3oTa
okoino 1,5%. B rineeBoM ropuszonte coaepxkanue rymyca 1,5— 6,0 %, azora —
0,1—0,2 %. ITouBBI KHCJIBIE U CHJIILHOKMCIIBIE, CTCIICHh HACHIIICHHOCTH OCHOBAHUSIMU
HU3Kasl.

TyHnapoBble rieeBble ONMOA30J€HHbIE MOYBbI PACIPOCTPAHECHBI TJIABHBIM 00pa-
30M B IO’KHOM TYHJIpE U JIECOTYHIpe HauboJiee BIaXKHbIX TPOBUHIIMM — €BPONEHCKUX U
Yykorcko-AHaasipckoid. O6mass MouHocTh npoduis oosiuHo Oonee 1 M. OnonazosneH-
HOCTb 3THX IOYB OTYETIMBO BbIpAXKEHA MO PACTPEICICHUIO WIUCTONH (PpaKlMH, BaIO-
BbIX U aMOp@HBIX R,03, MOrI0LMIEHHBIX OCHOBAHHM.

Xoo pabomul.

N3yuas onpeneneHHbIN TUIT TOYB, HEOOXOIMMO BHAYAJIE JIETAIbBHO O3HAKOMUTHCS
C XapaKTepHUCTUKOU (PaKkTOpOB MOUYBOOOPa30BaHUS, reorpauecKuM pacrnpoCTpaHEHH-
€M, TeHEeTUYECKIUMHU CBOWCTBAMHU JIAHHBIX MMOYB 1O COOTBETCTBYIOIIEMY pasjielly y4eo-
HUKa. 3aTeM MO KOpOOOYHBIM o0OpasliaM MOYB M MOHOJHUTAM ONPENeIuTh MOP(HOIOru-
YecKue MpU3HAKU MOUB, 00Iasi XapaKTepUCTUKa KOTOPBIX MPUBEJIEHA B TIEPBOM pas3fie-
ne yueOHuka. Ha ocHoBaHuu mMop@dosornyeckoro aHaignsza, a Takxke MO pe3yjbTaTaMm
bu3nUecKoro, XUMUYECKOT0, (PU3UKO-XUMHUUECKOTO aHATU30B MOYB COCTaBUTh MOPGO-
JIOTUYECKOE OIMUCaHue Mpoduiiei, ycTAHOBUTH MOJTHOE KIACCH(PUKAIMOHHOE HAMMEHO-
BaHUE TOYBHI. 3aTeM B pabodyeil TeTpaau OnucaTh T€ MPAKTUYECKHUE MEPOIPUSTHUS, KO-
TOpbIE HEOOXOAMMBI /I TIOBBIIIEHUS MOYBEHHOTO IUIOA0POaus (YriTyOieHHe MaxoTHO-
ro TOPU30HTA, U3BECTKOBAHUE, TPUMEHEHHE YI00pEHNUH).

Kaxxaplii yaammiicss B mepro; 1ad0paTOpHO-MPAKTHYECKUX 3aHATHHA TOHKEH
NpUOOPECTU HABBIKK B ONPEACIICHUN TPOU3BOCTBEHHO BaXKHBIX CBOMCTB MOYB,
YPOBHSI UX IIOAOPOIUSL.

JlenaeTcs BeTHAs 3apHCOBKA IMMOYBEHHBIX Mpoduieh (puc. 1).
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Puc. 1. Mopdonoruyeckoe crpoeHue mpodus Mo4YB TaekKHO-JIECHON 30HBI:
1 — moa3051 MaTOMOIIHBIN; 2 — T0/130J1 CPEHEMOIITHBIN; 3 — TOA30J1 MOIIHBIN;
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4 — ACPHOBO-CHIIBHOIIOA30JINCTAA II0YBA, 5— ACPHOBO-CPCAHCIIOA30JINCTAA
ITIOYBa, O— ,HepHOBO-C.TIa6OHO,H30JII/ICTaSI I104Ba.
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JlabopaTopHas padora Ne20
2 yaca
OINMCAHUE U ONPEJEJEHUE MOYB TAEXKXHO-JIECHOM 30HBI

Llenvy pabomel - n3yyeHUe NOYB KIMMATHYECKOU 30HBI

3aoauu pabomuwi
M3YUYUTh TOYBEHHBbIE MPOGUIN, HAYYUTHCS CHUCTEMATU3AllMUd U OMHCAHUIO TPOQuUiIs
KIUMAaTUUYECKON 30HEI

Obecneuusarowue cpedocmea’ TMOYBEHHBIE TPOPUIH, YCIOBUS TOYBOOOPA30BaAHUS.

TeopeTnyeckre CBEICHHUS:

TaexHo-JIecHast 30Ha camasi OOIIMpPHAs 1O TUIOoIa U, oHa 3anumaeT 1150 muH. ra,
YTO COCTaBJISIET OKOJIO 52% TEPPUTOPUU HAIIICH CTPAHBI.

[IpocTupaeTcss B MIMPOTHOM HAIMPAaBJICHUU OT 3amajHbIX T'panul] Poccuu 1o Bo-
CTOYHBIX — Tobepexuit Oxorckoro u Amnonckoro mopei. [IpumepHo 65% momaau
30HBI MPUXOJUTCS HA PaBHUHBI, 35% pacnosnaraerca B ropHeix obnactsax. [lo mpupon-
HO-XO3SIMICTBEHHBIM TMPHU3HAKAM TaEKHO - JIECHYIO 30HY OOBEIUHSIIOT C CEBEPHOU MOJI-
30HOM JiecocTenH (C CepbIMU JICCHBIMH MMOYBAMM), U TaKylO OOBETUHEHHYIO 30HY Ha3blI-
BalOT HEYEPHO3EMHOM.

Knaumam 30HBI yMEPEHHO XOJIOAHBIM M JOCTATOYHO BIIAXKHBIM B 3amaJHON 4acTH
CPaBHUTEIBHO MSTKHW, K BOCTOKY MOCTEIIEHHO HapacTaeT KOHTUHEHTAIbHOCTh. Cpen-
HEroJioBasi TeMIiepaTypa B eBponeickoi yactu coctasisier 4° C, B 3anannoit Cubupu
kosneonercs ot —3° no —7,8° C, a B Bocrounoit Cubupu —ot —7° no —16° C. IIpo-
JTOJDKUTEIBHOCTh Mepuoaa ¢ temnepatypoit Beime 5° C Ha 3amage coctaBisieT 160—
200 nuel, cokpamasicb Ha BocToke 0 100—140 gueit. KonnuecTBO 0CagKoB Takxke
yYMEHBIIIAeTCs ¢ 3amajaa Ha BOCTOK— oT 680—500 mMm (Ha 3amazae) 1o 300—150 mm (Ha
BOCTOKe). bosbiiast yacTh 0cajikoB BhINAJAeT B TeIUIbli nepuoid. Ha Boctoke 30HbI (Bo-
ctouHasi CuOUph) MHUPOKO pacpoCTpaHEeHa MHOTOJIETHSISI MEP3JI0TA.

KonnuecTBo ocankoB mnpessimaer ucnapsiemocts B 1,1— 1,3 paza. I[loatomy Ta-
€KHO-JIECHAsl 30Ha OTHOCHUTCS K 30HE JIOCTATOYHOTO U M30BITOYHOIO yBIa)kHeHus. Ha
OOJBIIIeH YacT TEPPUTOPHI 30HBI TOCTIOJICTBYET MTPOMBIBHOW BOJHBIA PEKUM U TOJIBKO
B Boctounoii Cubupu oH CMEHSEeTCsI MEP3JIOTHBIM (TIPU HAIMYUU MHOTOJIETHEH Mep3-
JIOTHI).

Penvegh. [1nst eBporieiickoil 4acTu XapakTepeH paBHUHHBIN penbed, Ha GopMUpO-
BaHHE KOTOPOro OOJIbIIOE BO3AEHCTBHE OKa3zaia AEATENIbHOCTh JIEAHUKA. B a3zuaTckoii
YacTH TJIOCKOPAaBHUHHBIN penbed 3anaaHo-Cubupckoilt HU3MEHHOCTH CMEHSAETCS K BO-
CTOKy OT EHmcest TopHBIM penbeoM ITOCKOTOPUI U TOPHBIX CHCTEM.

[TouBooOpa3yromIFie MOPOABI IO CBOEMY MPOUCXOKICHUIO U COCTaBy OUYEHb pas-
HOoOOpa3Hel. Ha TeppuTopun eBporneiickoit yactu n 3anagHo-CrOupcKo HU3MEHHOCTH
OHM TPEACTaBICHbI MOPEHHBIMHU W BOJHO-JIEAHUKOBBIMH OTIOXKEHUAMH PA3TUYHOTO
MEXaHMYEeCKOTo cocTaBa. B ycnoBusix ropHoro peibeda Boctounoit Cubupu mouBoo0-
pasyroliye MopoAbl MPEUMYIIECTBEHHO 3JIFOBUANIBHO-/IENIOBUATIbHBIE OTJIOKEHUS KO-
PEHHBIX M OCaJI0YHBIX TOPHBIX opoA. Kpome Toro, Ha BCel TEPPUTOPUM 30HBI 10 IO H-
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MaM pEK pacIpOCTPaHEHBI JPEBHUE U COBPEMEHHBIE aJUIIOBUAJIbHBIE OTIOXEHUA. Cy-
IIECTBEHHAs] OCOOEHHOCTh OOJIBIIMHCTBA MOYBOOOPA3YIOIIMX MOPOJ 30HBI — UX Oec-
KapOOHATHOCTb.

Pacmumenvrnocms TaekHO-JIECHOU 30HBI MPEJICTABICHA JIECHOU, TYrOoBOM U 00-
JT0THOU opmanuamu. TaexkHO-JIecHast 30Ha ABJISIETCS. 00J1aCThI0O HAMOOJIBILIETO PacIpo-
cTpaHeHMs jecoB. Ha 1ore 30HbI 3HAUUTENBHOE MECTO HApSAYy C JIECAMHU 3aHUMAIOT CYy-
XOJIOJIbHBIE JIyra. BOJOT BCTpedaeTcss MHOTO B CEBEPHOM YaCTH 30HBI M Ha 3alajHo-
Cubupckoil HI3MEHHOCTH.

Pa3nooOpasue npupoaHbIX YCIOBUM U HAJIUMYHME TPEX PACTUTEIbHBIX (popmariuit
(mepeBsIHUCTOM, TPABIHUCTOM, JIMIIIAMHUKOBO-MOXOBOI) B Ta€KHO-JIECHOMN 30HE MPHUBO-
JISIT K PA3BUTHIO HA €€ TEPPUTOPUHU TPEX MOYBOOOPA30BATEIBHBIX MTPOIIECCOB: MO30J1U-
CTOTO, IEPHOBOTO ¥ OOJIOTHOTO.

OHM MOTYT pa3BUBATHCS KAXKJbI CAMOCTOSITENIBHO U B COUETaHUHU, B pe3ynbraTe
BO3JICUCTBUS MOYBOPOpPA30BATEILHBIX MPOIECCOB 00pa3yeTcsi MOUYBEHHBIN MOKPOB 30-
Hbl. OH TpEeICTaBIEH MOJA30JUCTHIMU M TOA30JUCTBIMU KYJbTYPHBIMHU, JAEPHOBO-
KapOOHATHBIMH, JIE€PHOBO-TJIEEBBIMU, TOpPSHBIMU 0OJIOTHBIMH, 00JI0THO-
MOA30JMCTHIMU TUIIAMU TMOYB.

[TonzonucTeie MOUBLI. B mpegenax 3Toro tvmna mo4yB YETKO BBIACISIOTCA TPU OC-
HOBHBIX TMOJTHUIIA: TJICETOA30JIUCTBIC, MOI30JUCThIE U JIEPHOBO-TIOA30JUCThIE (LICTUH-
HBIE Y UCTIOJIb3YEMbIEC B 3€MJICJICIUM — OCBOCHHBIC U OKYJIbTYPEHHBIE).

I'meenoa3onucThie M MOA30MCTHIC TOYBBI 3aHUMAIOT puMepHo 140 MiIH. Ta; oc-
HOBHBIE UX TUIOLIAJM PACIOJIOKEHBI B CEBEPHOU U CPEIHEN YaCTAX TACKHO-JIECHOU 30-
HBI. DTU TIOYBBI 00PA3yIOTCA MO/ BO3JIEUCTBHEM I1O301000pa30BaTENBHOIO IMpoliecca.
B naubonee yucTom BHJIe 3TOT MPOIIECC TPOTEKAET MO/ MOJIOTOM COMKHYTOTO XBOWHO-
0 Jieca C MOXOBBIM ITOKPOBOM M BPEMEHHBIM U30BITOUHBIM YBIIA)KHECHUEM.

I'ene3nc moa301MCTHIX MMOYB.

B nanbonee 4ncToM BHJIe MOA30JIUCTHINA MPOIECC MPOTEKAET MO MOJIOIOM XBOM-
HOT'O TaeXHOTO Jieca ¢ OEHON TPAaBIHUCTON PACTUTENIBHOCTHIO Wiu 0e3 Hee. OTMupa-
FOIIME YACTU JPEBECHOM M MOXOBO-JUIIANHUKOBOW TACKHOW PACTUTEIBHOCTH HAKAII-
JIMBAIOTCSA MPEUMYIIECTBEHHO HA MOBEPXHOCTU MOYBBI B BUJE JIECHOM MOACTUIKU. DTH
OCTaTKU COAEpKaT Majo KajblKsi, a30Ta U MHOTO TPYAHOPA31araeMbIX COEAUHEHHUI.
Huskoe conep:kanue MUTaTeIbHBIX BEIIECTB U OCHOBAaHUM B MOJICTUIIKE, a TAK¥KE Ipe-
obnamanue rpuOHON MUKPODIOPHI CIIOCOOCTBYIOT MHTEHCHUBHOMY OOpa30BaHHUIO KHC-
JIOT, Cpein KOTOPHIX Hanbosee pacrnpocTpaHeHbl (PyTbBOKHCIOTH U HU3KOMOJIEKY JISIP-
HbIE OpraHUYeCKUEe KUCIOThl (MypaBbHHAsl, YKCYCHasl, JUMOHHAs U 1p.). Kucneie mpo-
TYKTBHl TIOJICTUJIKA YaCTHYHO HEUTPATU3YyIOTCS OCHOBAHMSIMH, OCBOOOXKIAOIIMMUCS
IIpU €€ MUHEpaIN3alnK, OOJbIIAs K€ UX YacTh MOMAJAeT C BOJAOU B MOYBY, B3aUMOICH-
CTBYs C €€ MUHEPaJbHBIMU COEAMHEHUAMU. K KUCIBIM MPOAYKTAM JIECHOM MOACTHUIIKA
NO0ABISIIOTCSI OPraHUYECKUE KUCIOThI, 00pa3ylolrecss B MPOIECCE KU3HEAEATENbHO-
CTM MUKPOOPTraHM3MOB HEMOCPEACTBEHHO B CaMOW MOYBE, a TAKXKE BBIICIAEMBIE KOP-
HAMU PACTCHUMU.

B pesynprare mpoMBIBHOIO BOJHOTO PEXKHUMA U JEHUCTBUS KUCIIBIX COCAUHECHUHN U3
BEPXHHUX T'OPU30HTOB JIECHOM IMOYBBI YIAISIOTCS B NEPBYIO OYEPEAL BCE JIETKOPACTBO-
pumbie BemectBa. [lpu manpHeiIieM BO3ACHCTBUU KHCJIOT pa3pylialoTcs U Oosee
YCTOWYHMBBIE COCIMHEHUS IEPBUYHBIX U BTOPUYHBIX MUHEpaIOB. [Ipexe Bcero paspy-
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IIAI0TCSl WIMCTBIE MUHEPAJBbHBIE YACTHULbI, MIOATOMY MIPU MOA30J000pa30BaHUN BEPX-
HUM TOPU30HT MOCTENIEHHO O0ETHAETCS UIIOM.

[IponykThl pa3pyilieHus MUHEPAJIOB NEPEXOJISAT B pacTBOpP U B opMe MUHEpaATb-
HBIX WJIM OPraHOMUHEPATbHBIX COCIMHEHUN NEPEMENIalOTCs U3 BEPXHUX TOPU30OHTOB B
HIDKHUE.

B pe3ynbrate moa3oquMcTOro mpouecca Moj JIECHOM MOACTUIKOM 00ocoOiseTcs
ITOA30JIUCTBIM TOPU30HT. BeeacTBre BBIHOCA KEJe3a U MapraHila U HaKOIUIEHHs OCTa-
TOYHOTO KpEMHE3eMa IBET FOPU30HTA U3 KPACHO-0YpOT0 WU KEATO-0ypOro CTaHOBUT-
Csl CBETJIO-CEPBIM UJIM OelieChIM, HAIOMUHAIOUIUM 30J1y; TOPU30HT OOEIHEH AJIeMEHTa-
MU TTUTAHUS, TTOJIYTOPHBIMU OKHUCJIAMH Y WIMCTBIMHU YaCTHUIIAMU; UMEET Kuciyro. Yactb
BEUIECTB 3aKPEIUISETC HUKE MOJA30JIMCTOr0 repu3onTa. O6pa3yeTcs TOpu30HT BMbIBa-
HUS, WM WUTIOBUAIbHBIA TOPU30HT, OOOTAIICHHBIM WIUCTHIMU YaCTUIIAMU, TOJYTOP-
HBIMU OKHCJIAMU Kejle3a M aJlOMHHUS U PSIIOM JPYTUX coeAuHeHui. J[pyras dacTb
BBIMBIBAEMBIX BEIIECTB C HUCXOJSAIIMM TOKOM BOJbI JOCTHUTAET MOYBEHHO-TPYHTOBBIX
BOJ U, TIEpEMENIasCh BMECTE C HUMH, BBIXOJIUT 3a Mpejieibl MOYBeHHOTO npoduist. M-
JIOBUAJIHBIN TOPU30HT NPUOOPETAET 3aMETHYIO YIIJIOTHEHHOCTb.

Takum 00pazoM, MOA30JIMCTHIM MPOIECC COMPOBOXKIACTCS pPa3pylUICHUEM MHUHE-
pajIbHOM YacCTH MOYBBI U BBIHOCOM HEKOTOPBIX MPOJYKTOB Pa3pyLICHUs 3a TPEAeibl
NOYBEHHOTO Tpoduiia. YacTh MpOAYKTOB 3aKpEIUISETCs B WIJIIOBHAIILHOM TOPU30HTE,
oOpa3ysi HOBbIe MUHEpasbl. BbICBOOOXKAAIONIMECS MPU €r0 Pa3JIOKEHUU DIIEMEHTHI
30JIbHOTO M a30THOrO MUTAHUS BHOBb MCIOJIB3YIOTCSI JIECHOM pacTUTEIbHOCTHIO U BO-
BJIEKAIOTCSI B OMOJIOTUYECKU KPYTOBOPOT.

Hapsiny ¢ onoazonuBaHueM B MOA3OIUCTBIX MOYBAX MPOUCXOIUT JIECCHBAXK - 3TO
TUCTIEPTUPOBAHKE TJIMHUCTBIX YACTHIL U TIEPEMEILIEHUE UX C HUCXOASIIUM TOKOM IO 3aI1H-
TOW TOABIKHBIX OPraHMYECKUX BEIECTB M BhIHOC kene3a. Ciabokucias v Onmu3kas K
HEUTPAJIbHOW pEeaKlMsl MOYBEHHOIO pacTBOpa M MOJABMKHBIE OpPraHUYECKUE BEIIECTBA
YCUJIUBAIOT PAa3BUTHUE JIECCUBAXKA.

ITon30mMCThIE MOYBHI C TIOBEPXHOCTH UMEIOT MOACTUIKY (A0) MOITHOCTBIO OT 2—
5 mo 10 cm. Huke pacnosniokeH ci1abopa3BUTHIN T'yMYCOBBIM TOPHU30HT, IIPEACTaBICH-
HBII ciioeM rpyboro rymyca B 1—3cM (ApAy). Iloa cnabopa3BUTHIM TYMYCOBBIM TOpH-
30HTOM 3aJIETaeT MOA30JUCTBIN (Az), 3aTeM WIIOBHAIBHBIN (B), kKoTOpHIM moOACTHU-
naetrca noponoi (C) (puc. 35). Mexay Moa30JduCTbIM U WUIIOBUAIBHBIM TOPU30HTAMU
BBIJIEJISIETCS IEPEXOAHBIN rOpU30HT A0B, a Mexay WUTIOBUANBHBIM U nTopoaoi — BC.

[TouBooOpazoBaTeNbHBIN MPOIECC, MPOTEKAIONIUN MO BO3JACHCTBHEM TpaBSHU-
CTOW PACTUTENBHOCTH, MPUBOASIINNA K (OPMHPOBAHUIO MOYB C XOPOIIO PA3BUTHIM Ty-
MYCOBBIM TOPHU30HTOM, Ha3bIBAETCA JIEPHOBBIM TportieccoM. Hanbomnee cymecTBeHHast €ro
0COOEHHOCTh — HAKOIUICHHE TYMycCa, MUTATeIbHBIX BEIIECTB U CO3/IaHUE BOJOIIPOYHOMN
CTPYKTYpPHI B BEpXHEM TOpU30HTE MOUYBBl. OCOOEHHO OJIarOMpPHUSTHO JEPHOBBINA IMPO-
1IECC pa3BUBAETCS IOJ JYTOBOM M JIyTOBO-CTEIIHOW TPAaBAHUCTOM PACTUTEIBHOCTHIO. C
pa3BUTUEM JIEPHOBOIO IMpoIEecca MOoYBOOOpa3oBaHus CBsI3aHO (OPMUPOBAHUE JEPHO-
BBIX MOYB Ta€XKHO-JECHON 30HBI. B BEepXHUX rOpHU30HTAX MOYBHI BMECTE C aKKyMYJIs-
MY TyMyCa YBEJIMYHBACTCS COJEpP)KaHWE MUTATEIBHBIX BEIIECTB, yaydmnaloTcsa ¢Gu-
3UKO-XUMUYECKHE U  (PU3MYECKHUE CBOMCTBA, YCUIIUBAIOTCS MHUKPOOUOJIOTHYECKHUE
MPOLIECCHl U B KOHEYHOM HTOre (OPMUPYIOTCA IUIOJOPOJAHbIE TOYBBl. WHTEHCHUB-
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HOCTh MPOSBJICHUSI JEPHOBOTO IMpoOIlEcca OMpeAessieTCs: OMOJIOTHYECKON MPOIYKTHUB-
HOCTBIO TPABSHUCTHIX PACTEHUM.

JlepHOBBIE TTOUBBI UMEIOT CIEAYIOIIHNE OOlIMe MPU3HAKK U CBOMCTBA: XOPOIIIO BbIPa-
YKEHHBIA T'YMYCOBBIN TOPU30HT KOMKOBATO-3€pPHUCTON CTPYKTYPhl, OTCYTCTBHE WM CJIa0yIO
BBIPAXEHHOCTh OMOJI30JICHHOCTH, BBICOKOE cojiepskanue rymyca (ot 3—4 no 12—15 % u
Oosee), BBICOKYI0 €MKOCTh TMOTJIOUICHUS, CIAa00KUCTYI0, HEUTPATbHYIO MM CIa0OIIeNI0y-
HYIO PEaKI1IO, TOBBIIIICHHBIA BAJIOBOM 3aIac a30Ta U 30JIbHBIX 3JIEMEHTOB IMUTAaHUS pacTe-
HUM.

PaznuyaroT Tpu TN AEPHOBBIX MOYB: JEPHOBO-KapOOHATHBIX (PEH/I3UHBI), IEPHOBBIX
JIUTOTCHHBIX U IEPHOBO-TJICeBbIX. [IepBbIe 1Ba THIAa pa3BUBAIOTCS B aBTMOP(HBIX YCIOBU-
X, TPETUH — B MOTYTUAPOMOPPHBIX. J[epHOBBIE TTOUBBI Pa3JENSAIOTCS HAa BUJBI 10 CO-
JIEp>KaHUI0 TYMyca M MOIIHOCTH T'YMYCOBOT'O TOPU30HTA: TIeperHoiHbie — Oobiie 12%,
MHOrorymycHsle - 5-12%, cpennerymycuole — 3-5%, ManorymycHele — MmeHblie 3%, mMa-
JIOMOIITHBIE — 15 cM, cpeTHeMOITHbIe — Oosbiie 15 cM.

JlepHOBO-KapOOHATHBIC MOYBBI PA3BUBAIOTCS HA TMOPOJIAX, COACPKAIIUX KapOOHATHI
KabIusl. JlepHOBBIE TUTOTEHHBIE MTOYBLI (POPMUPYIOTCS Ha MOPOJIAX, COACPIKAITUX MHOTO
CWIMKATHBIX ()OpM KaJIblIUs U MarHusi, Ha JJIFOBUU MOPOJI, OOraThix kene3oM. JlepHoBo-
TJIeeBbIE MOYBBI PA3BUBAIOTCS MPHU YYACTHH CHIIBHOMUHEPATM30BAHHBIX, OOTAThIX Kallb-
IIUEM TPYHTOBBIX BO/I.

JAEPHOBO-ITOA30OJINCTBIE ITOYBbI

JIepHOBO-TIO/I30JIMCTHIE TMOYBBI PACHPOCTPAHEHBI MPEHUMYIIECTBEHHO B HOXKHBIX
palioHax €BPOINEHCKOW W a3uMaTCKOW YacTHU TaeKHO-JIECHOM 30HBI, 00pa3ys MOA30HY
JIE€PHOBO-TIOI30JUCTHIX MOYB. [Imomans AepHOBO-NIOA30JUCTHIX MOYB 185 MiH. ra. C
MOBEPXHOCTH OHM MMEIOT JACPHUHY Al (JleCHas MOJCTUIKAa AO) MOIIHOCTBHIO Oojee 5
cM, uHOTrJa Jocturatomuid 15-20 cM. DTOT TOPU30HT UMEET CBETIIO-CEPHIA U PEXKE TEM-
HO-cepbli 11BeT. Hrke n1epHOBOTO TOPU30HTA UAET MOA30JUCThII TOPU30HT Ay, CMEHS-
€MbIi NEPEXOIHBIM TOpU30HTOM- A,;B u wmimoBuansHbeiM B. Ilocnegnuii mocTeneHHoO
nepexoaut B nopoxay (C). B maxoTHBIX J€pHOBO-TIOA30JIMCTHIX MOYBAX MO MaXOTHBIM
FOPU30HTOM Al JICKUT TMOA30JUCTBIA Ap, WM mepexonHsli A,;B, uim Hemno-
CPEJICTBEHHO WJTFOBUAJIBHBIA TOPU30HT B.

JIepHOBO-TIOJI30IUCTHIE TOYBBI 00pa3yloTCsl TOJ TPABSIHUCTHIMU WM MOXOBO-
TPaBSIHHUCTBIMU JiecaMu. Pa3BuBaromiascsi Mmoj MX IOJOTOM TPaBSHUCTAas PaCTUTEIb-
HOCTh MPUBOJIUT K (POPMUPOBAHUIO B MPOdUIIe MOA30JIUCTON MOYBHI IEPHOBOTO TOPHU-
30HTa. B pe3ynbTare COBMECTHOIO MPOSBICHUS MOA30JIMCTOIO U AEPHOBOTO MPOLIECCOB
u  (QopMUPYIOTCS  J€PHOBO-MOA30JIUCTHIE TMOYBBL. TakuM o00pa3oMm, JEPHOBO-
MOA30JIUCThIE MOYBBI MOTYT 00PAa30BBIBATHCS B PE3YJbTATE KaK MOMEPEMEHHOTO, TaK U
COBMECTHOI'0O BO3JIEMCTBUS MOJ30JIMCTOTO U AEPHOBOIO MPOLIECCOB.

JIepHOBO-TIOI30JIMCTHIE TTOYBBI MOAPA3AEIISIOTCS HA MOATHIIBL, XapaKTEPUCTHKA
KOTOPBIX MPEJICTABICHA HIDKE C YI€TOM UX (pariaibHBIX 0COOCHHOCTEH.
JlepHOBO-IIOA30/IUCTHIE YMEPEHHO TelJIble KPATKOBPEMEHHO MPOMEP3AIOIINE MMOYBBI
BBIJICIIIIOTCS. YaCTO MOJI HAa3BAaHUEM JIEPHOBO-NIAJIEBO-TIOA30IMCTHIE B CBSI3M C Xapak-
TEPHOU ManeBoil oKpackoil ropu3oHTa Ap. OHM MPUYPOUYEHBI K XOPOIIO JIPEHUPOBAH-
HBIM yYacTKaM, UMEIOT MOITHBIN mpodmib (200—250 cm), pa3BHBAIOTCS B yCIOBUSX
MIPOMBIBHOTO BOJIHOTO PEXKMA C YMEPEHHO CYXHM JIETHUM IEPUOJIOM.
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JlepHOBO-TI0A30/IMUCThIe YMEPEHHO NMPOMep3aloue oYBbl LIUPOKO PACIPOCTPAHEHBI
Ha TEPPUTOPUU E€BPONEHCKON YacTH r0xkHOU Taiiru. Mx mpodune gocrturaer 150—200
cM. IMEIOT CUIBHOKHUCIYIO MM KUCIIYIO peakuuio mo BceMmy npoduiro. [ns Hux xa-
pPaKTEpHO HAJUYHE CYXOro JIETHEro Mepruo/ia Ha (pOHE MPOMBIBHOI'O BOJHOI'O PEKUMA.
J/lepHOBO-TIOA30/IUCTHIE  YMEPEHHO  XOJIOAHbIe JUIMTEJbHO  IpoMep3alolue
NMOYBBI MPEUMYIIIECTBEHHO PACIPOCTPAHEHBI B I0’)KHOM 4acTH TaeKHOW 30HBI CUOUPH.
Momnocts npoduiis nocturaer 100—150 cm. Hanuuue Gosiee TEMHOTO BTOPOTo TyMY-
COBOI'0 TOPU30HTA CBUJETEIBCTBYET O MPUHAIEKHOCTU TaKUX MOYB paHEE K JIYTOBBIM,
JyTOBO-CTEIHBIM WJIM YEPHO3EMOBUI-HBIM. VI3MeHeHre KiiuMaTa U CMEHA TPaBSIHUCTOMN
PAcCTUTENIBHOCTU JIPEBECHON BBI3BAJIO OMNO/A30JIMBAHME BEPXHEM 4YacTHU T'yMYCOBOI'O
npodus.

BOJIOTHO-MOA30JIMCTBIE MOYBbI

ITo4BbI 0010THO-IOA30JAMCTOr0 THIIA (HOPMUPYIOTCS B pe3yJbTaTe MOA30JIUCTOTO
1 OOJIOTHOI'O MPOLIECCOB MOYBOOOPA30BaHMUS, YTO OCYILECTBISACTCA IPU BPEMEHHOM U 3-
OBITOYHOM YBJIQ)KHCHHH NMOBEPXHOCTHBIMU WJIM MATKUMU TPYHTOBBIMH BojaMu. Betpe-
YaroTCsl OHU MPEUMYIIECTBEHHO B MOA30HAX IJI€ENOI30JUCThIX U MOJ30IUCThIX NOUB. B
MO/I30HE JICPHOBO-TIO30JIUCTHIX MMOYB TaKUE€ MOYBBI MPUYPOUCHBI K MMOHMKEHHBIM dJIe-
meHTaM penbeda. [Inomans ux okono 88 mutH ra.PaccMarpuBaemMblie MOYBBI OTHOCSTCS K
noJIyruApoMophHBIM, UMEIOT Kuciyio peakiuto (pH 3-4). [Toa30MuCThIN TOPU3OHT HX
oOoraiieH KpeMHE3eMOM M OOEIHEH MOJyTOPAOKUCIMH, a B TJIEEBBIX TOPHU30HTAX
HAKaIJIMBAIOTCs TOJIBUKHBIE (DOPMBI Kele3a.

B 60J10THO-TOA30IMCTHIX MTOYBAX BBIIETSAIOT CIEAYIOIINE OCHOBHBIE MOTHUIIBI:

1. TophsauUCTO-TION30UCTHIE TTOBepXHOCTHO-TIIeeBble (Ao - 10—30 cm, orieeHue
CHWJIBHOE TI0 BCEMY MPOUITIO).

2. TopdsHucTO-MIOA30TUCTBIE TPYHTOBO-TJIeeBbIle (Ao 10-30 cMm, oryieeHue CHIIBHOE,
HWOKHSISL 4acTh MPOQUIIs epeyBIaKHEHA, YaCTO BOJOHOCHA).

3. IleperHOMHO-TIOA30IUCTHIE MTOBEPXHOCTHO-TIIEEBbIE. MOIIHOCTh NEPETHOMHOTO TO-
puzonta Ao 10—20 cm, coaepxur rymyca 20—30 %. Peakuus mouBbl B BEpXHEN 4acTu
podus

kucnas (pH oxono 4), a HwxHEH—O0nu3Kas K HeiTpane Hor (pH 6—7

4. JlepHoBO (NEPETHOMHO) MOA30JUCTBIC TPYHTOBO-TJIeeBbIe. Pa3BuBaloTCs Ha mecua-
HBIX U CyNECYaHbIX MOPOJIaX B MOA30HE AEPHOBO-TIOJ30JIUCTHIX MOYB. MOIIHOCTh AEp-
HOBOTO ropu3oHTa 10-20 cM, HWITIOBHAJIBHO-TYMYCOBBIM TOPU30HT C COJIEPKAHUEM T'y-
Mmyca ot 2 10 10%.

MEP3JIOTHO-TAEKHBIE ITOYBbI

Mep310THO-TaekHbIE MTOYB PACIPOCTPAHEHBI K BOCTOKY OT EHuces B BocTouHo-
Cubupckoit Mep3noTHO-TaekHOW ob6nactu. OHM HOPMHUPYIOTCS TOJI CBETIOXBOWHBIMU
(TMCcTBEeHHMYHBIMU! JlecaMu ceBepHOU U cpeanei Tairu. [louBooOpa3oBaTenbHbIN Mpo-
1IECC pa3BUBAETCS NMPU HAIMYUKU MHOTOJIETHEW Mep310Thl. OO111ast Io1a b MEP3I0THO-
TaeXKHbIX MOYB 0KO0JI0 200 MIIH. ra.

Huskue temmepaTypbl TOYBEHHOTO TPO(HIA B BETCTAIMOHHBIM  TMEPHOT 3a-
TPYJIHSIIOT TIOTJIOIIEHUE MUTATEIbHBIX BEIIECTB PACTECHUSIMHU, 3aMEISIIOT UX POCT U
pa3BUTHE, TOPMO3UT PaA3JIOKEHUE PACTUTEIBHBIX OCTATKOB. Bee 310 ocnabisier Ouomo-
TUYECKUI KPYTOBOPOT BEIIECTB. XOJIOIHBIM SKPaH MHOTOJIETHEH MEP3JIOTHI B OCHOBA-
HUU TpOQuUIIs BBI3BIBAET ABUKEHUE BIArd U BHU3 K MEP3JIOMY CJI010. B cBsi3M ¢ 3TUM B

90



npoduie MOYBEI BO3MOXKHO JIBa IICHTPA aKKYMYJISIITUM BEIIECTB: BEPXHUW TOPU30HT H
HUKHUH HaJIMEP3JIOTHBIH.

Paznmuuaror nBe Tpynmbpl — MEpP3JIOTHO-TACKHBIE TIIEEeBbIe (KPUOTIICE3EMBbI) WU

MEp3JI0THO-TaeKHbIE HeryeeBble (Kpuo3deMbl). Haubosblnee pacrnpocTpaHeHUE WMEIOT
MEpP3J0THO-TaCKHbIE
TJICeBBIC TTOYBHI.
Mep3/10THO-TaeKHbIE IJIeeBble MOUYBBI C IOBEPXHOCTH UMEIOT MAJOMOIIHYIO JIECHYIO
MOJICTUJIKY, @ HUXKE €€ — OTIJIEEHBIA CEPO-CU3bIA TOPU30HT, KOTOPBIM MOCTENEHHO I10-
qTH 0€3 U3MEHEHUS OKPACKH TEPEXOJUT B MEP3JIOTHBIN TOpU30HT. [10YBBI MOTYTHApO-
MopdHBIe, HE OMO30JIEHBI WK €1ab0 OIMO30JI€HbI, KUCIIbIe (Ha KapOOHATHBIX MOPOAAX
— cJ1a0oIIIeI0YHbIE), OTTauBaIOT JieTOM Ha riayouny 50—100 cm.

Xoo pabomul.

N3yuas onpeneneHHbIN TUII TOYB, HEOOXOIMMO BHAYaJIE IETAIHHO 03HAKOMHUTHLCS
C XapaKTepUCTUKOU (PaKTOpOB MOUYBOOOPa30BaHUS, reorpaUuecKM pacrnpoCTpaHEHH-
€M, TeHEeTUYECKIUMHU CBOWCTBAMHU JIAHHBIX MOYB MO COOTBETCTBYIOIIEMY pa3zielly y4eo-
HUKA. 3aTeM 10 KOpOoOOYHBIM 00pa3iiaM MOYB U MOHOJUTAM OIpPeAeTUTh MOPGOIOTH-
YEeCKHe MPU3HAKK MMOYB, 00I1asi XapaKTEepPUCTUKAa KOTOPBIX MIPUBEJICHA B IIEPBOM pasjie-
ne yueObHuka. Ha ocHoBanuu mop@dosornyeckoro aHaiansza, a Takxke MO pe3yjbTaTam
(U3UIECKOro, XUMHUUECKOTO, (PU3UKO-XUMHUYECKOTO aHAJIU30B TTOYB COCTaBUTHh Mop(do-
JIOTUYECKOE OMUCaHue Mpoduiiei, ycTaHOBUTH MOJHOE KIACCH(PUKAIMOHHOE HAMMEHO-
BaHUE TOYBHI. 3aTeM B pabodyeil TeTpaau OnucaTh T€ MPAKTUUECKHUE MEPOIPUSTHUS, KO-
TOpbIe HEOOXOAUMBI JJIsI TTOBBIILIEHUS MOYBEHHOTO IIOA0POaus (YriTyOieHHe MaxoTHO-
ro FOPU30HTA, U3BECTKOBAHUE, TPUMEHEHHE YI00peHuit).

Kaxxnprit ygamumiicst B mepuo/ 1a00paTopHO-MPAKTUUECKUX 3aHATHI T0KEH
IpUOOPECTU HABBIKK B OINPEACIICHUN TPOU3BOJCTBEHHO BaXKHBIX CBOMCTB MOYB,
YPOBHS UX TUIOOPOIHSL.

JlenaeTcs BeTHas 3apHCOBKA IMOYBEHHBIX Mpoduiei (puc. 1).
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1 — moa3071 MamOMOIIHBIN; 2 — MO0/130J1 CPEAHEMOITHBIN; 3 — MOA30J1 MOIIHBIN;

4 — NepHOBO-CUIIBHOIIOA30IUCTAs IOYBA; 5 — JIEPHOBO-CPEIHETION30IUCTAs
1o4Ba; 6 — JIEPHOBO-CJIA00OI30JIUCTAS ITOYBA.

Konmponvnvie éonpocwi
. UTo 03Ha4aeT CIOBO «TyHIpa»?
. KakoBbI npupoiHbie ycaoBusl TOYBOOOpA30BaHMs B TYHIApE?
. Kakue nouBsl BCTpeyaroTcsi B TyHApPE?
. Kak ucnosp3yroTcss TYHAPOBBIE IOYBbI?
. KakoBbI npupo/iHble yca0BUs TOYBOOOPA30BAHUS B TACKHO-JIECHOM 30HE?
. UeM xapakTepusyercs MOA30JUCThIN Ipouecc?
. UTo Takoe «JIeccCuBUpOBaHUE» ?
. UTo XapakTepHO I MOA30JUCTHIX TOYB?
. Kak ucnosbp3yrorces noa30JauCcThIe TOYBbI?
10. Yem xapakTepu3yeTcs IEPHOBBIN MPOIIECC MOYBOOOPA3OBaAHUs?
11. Kakue xapakTepHble PU3HAKU U CBOMCTBA UMEIOT IEPHOBBIE NTOYBBI?
12. Kak ucnonb3yroTcs 1epHOBO-TIOA30JIUCThIE TOYBBI?

O 01NN bW =
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JlabopaTopHnas padora Ne 21
4 yaca
IMMOYBEHHBIN KJIIOY

Lenv pabomsi
- 3HAKOMCTBO C MOHATHEM «IIOYBEHHBIN KITFOY» M OCHOBHBIMH IPABHJIAMHU pa3Mellle-
HUE TTIOYBCHHBIX KJII0UYEH Ha 00CIeyeMOoi TeppUTOPHH.

3aoauu pabomuwi

- MpUOOpeTEeHNEe HABBIKOB Pa3MEIICHUS MOYBCHHBIX KIFOUeH Ha oOclieayeMoi Teppu-
TOPUU C YYETOM: JaHAIMA(PTHO-TCOXUMUYECKHX YCJIOBUH M THUIIHYHBIX OWOIIMHO30B;
0COOCHHOCTEH TOYBEHHOI'O TOKPOBAa HA IICJIMHHBIX U KYJbTYPHBIX YTOABSIX; IKCIIO3H-
ITUU CKJIOHOB H T.II.

- MpuoOpETECHUE HABBIKOB Pa3MEIICHUS TTOYBCHHBIX KITFOUCH MPH BBISBICHUU U KapTH-
POBaHUM AaHTPOIIOTEHHOTO U TEXHOTCHHOT'O 3arps3HCHHUS ITOYB.

Obecneuusarowue cpedcmaa
VYuebHbIie Tonorpaduueckre KapThl (M ux kcepokonuit) macmrabda 1:10000., kapangar,
JIMHEMKA.

Teopemuueckue ceedenus HeobXoO0uMble 0isl BbINOJHEHUSL PAOOMbl

NuTencudukaius ceabCKOX035HUCTBEHHOTO MPOU3BOACTBA M pAllMOHAIBHOE HC-
MOJIb30BaHHUE 3eMENIbHBIX PECYPCOB TPEOYIOT TOYHOIO KOJMYECTBEHHOTO y4eTa U Kaye-
CTBEHHOU OIIEHKH 3eMEeJIbHBIX (DOHOB CTpaHbl. JTa OIEHKA JODKHA OBITH JaHa Kak Ha
rOCy/IapCTBEHHOM YpPOBHE, TaK M HAa YpOBHE OTIEIBbHO B3ATOro xo3siiicrBa. Hambomee
MH(GOPMATUBHBIM U 1I€JICHANIPABICHHBIM METOJIOM IO XapaKTEPUCTUKE MTOYBEHHOTO TO-
KpOBa, COCTaBa CIAararolluX €ro KOMIOHEHTOB, CBOMCTB M MEPCIEKTUB UCIIOIb30BAHUS
SBJISIETCS IOYBEHHAS! ChEMKA.

Kapmoepaguposanue noug — 310 coctaBieHnEe TOYBEHHBIX KapT WK KAPTOCXEM
OTIEIBHBIX UX CBOWCTB. [Ipu kapTorpadupoBaHuu MOIy4atOT U CUCTEMATUZUPYIOT OC-
HOBHOM 00beM MH(OpPMAIIMK O MOYBEHHOM MOKPOBE M MOYBAX KaK TJIABHOM CPEACTBE U
00BEKTE CENbCKOXO035IUCTBEHHOTO MMPOU3BOICTRA.

JInst pa3nuuHbIX LeJied TpeOyeTcsl COCTABICHUE MOYBEHHBIX KapT, 3HAYUTEIbHO
OTIUYAIONIUXCS APYT OT JApyra 1o coaepkanuio. MuGOopMaTHBHOCTH TOYBEHHON KapThl
B HEMAJIOH CTETICHW 3aBHCHUT OT MaciTada BBISIBICHHS TOYBEHHOW HEOAHOPOIHOCTH, OT
CJI0’KHOCTH MTOYBEHHOT'O TTOKPOBA U L[E€JIEBOI0 HA3HAUYECHUS KAPTHI.

B mpaktuke mouBeHHO-KapTOrpadUuecKuX MCCICTOBAHUNA CYIIECTBYET HECKOJb-
KO BHUJIOB NTIOYBEHHOW CHEMKH, U3 KOTOPBIX KaXK]1asi HMEET CBOE II€JIEBOE HA3HAUCHUE U
CBOM METONbl HccieaoBaHus. [louBeHHbIE KapThl COCTABISAIOTCS B CIEAYIONIUX Mac-
mradax:

netanbHbie — oT 1:200 mo 1:2000;

kpynHomacmtabueie — oT 1:5000 mo 1:50000;

cpeanemacitadbusie — oT 1:100 000 mo 1:200 000;

MenkomacmTabusie — ot 1:300 000 mo 1:1 000 000.

Kaptsl Menbue 1:1 000 000 oTHOCATCS K 0030pHBIM TOYBEHHBIM KapTaM.
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Kaptel Menkoro macmiraba COCTaBISIIOTCS Ha TEPPUTOPHM KPYIHBIX aJIMUHU-
CTPaTUBHBIX MOJpa3JeJIeHUl — aBTOHOMHBIX pecnyOiukK, o0nacTeil, kpaeB. BBuny ux
MEJIKOro MacuTada oToOpa)keHHe Ha HHMX IMOJIy4aroT TJIaBHBIM 00pa3oB reorpaduye-
CKH€ 3aKOHOMEPHOCTH 3aJIeraHusl MOYBEHHOI'O MOKPOBAa U TAKCOHOMUYECKHE €IMHULIBI
Ha YpOBHE TUIOB, OJTUIIOB U PEKE — POJIOB.

Kaptel cpennero macuiraba cocTaBisilOTCS B OCHOBHOM Ha TEPPUTOPUH aIMUHU-
CTPaTUBHBIX PAOHOB, HEOOJIBLINX MO IUIOIIAJAN ABTOHOMHBIX pecnyOiauK U o0nacTeil, a
TaK>Ke MPU NEPBUYHOM 00cCieI0BaHUU TeppuTopru. CreneHb HHPOPMATUBHOCTU KapThl
noBeimaercs. I[IpakTuyeckn Ha HEW MOIydarOT OTOOpa)KeHHE BCE TAKCOHOMUYECKHE
eAMHUIIBI, HO cxemaTH4Ho. KapTel cpenHero macmrada MOXHO MCHOJb30BAaTh KaK OC-
HOBY JUIsl TOYBEHHOI'O PallOHUPOBAHUSI.

Kaptel kpynHoro macmraba HauboJiee ynorpeOuTeNbHbl B MPAKTHKE MOYBEHHO-
KapTorpauyecKux HCCIAEAOBAHUI M COCTaBISAIOTCS Ha IUIONIA/b 3€MJICTIONB30BAHUN
OTJEIBHBIX X035UCTB. Takue KapThl coepKaT HauOOJbIIYI0 MHPOPMALIMIO O XapaKTepe
MOYBEHHOI'O MOKPOBA.

Nx copepxkaHue MO3BOJSET PACKPHITH BOMPOCHI T'€HE3Mca MOYB, UX COMpPSHKEH-
HOCTbH B JlaHAmagTe, Tonorpadguyeckre 3aKOHOMEPHOCTH, BBISIBUTh U HAYYHO 00OCHO-
BaTh CTPYKTYPY MOYBEHHOro MokpoBa. KpymHomaciitaOHasi KapTa JIEKUT B OCHOBE
pa3pabOTKK BCEX MEPONPUITHI MPAKTUUECKOTO XapaKTepa.

JleTasibHbIE TOYBEHHBIE KapThl COCTABJSIOTCS BBHIOOPOYHO HA OTpaHUYCHHbBIC
TEPPUTOPUU U HE SIBJISIIOTCS MAcCOBBIM BHJIOM MOYBEHHOM cheMKU. COCTaBJIEHHUE MO-
JTOOHBIX KapT MPOU3BOJUTCS MPU HATMYUU BBICOKOM KOMILIEKCHOCTH MOYBEHHOTO I0-
KpOBa Ha BBIOOPOYHBIX y4acTKaxX, a TaKKe MPU XapaKTEPUCTHKE MOYBEHHOTO MOKPOBa
PaA3JIMYHBIX OMNBITHBIX CEIBCKOXO3IMCTBEHHBIX YUPEKIAECHUN (ONBITHBIE CTAaHIMU, TOCY-
JAPCTBEHHBIE COPTOUCTIBITATENIbHBIE YYACTKH, TUIOJI0- U JIECOMUTOMHUKH U JIp.).

Iloozomoexa kapmoepaghuueckoeo mamepuana. Jiig yCHENIHOTO TPOBEICHUS
KPYIMHOMACIITAOHBIX MCCIIEIOBAHUN HEOOXOAUMO 00€CTIeUnTh KaXKI0T0 YYaCTHHUKA OT-
psila KaueCTBEHHBIM TUIAHOBO-KapTOTpaQUUEeCKUM MaTepHaioM — TonorpaduyecKkon
KapToili B MaciuTade, COOTBETCTBYIOIIEM MACIITa0y TMOYBEHHOW CHEMKU WM J1aKe
KpynHee, (OTOTUIAHOM ¢ HAaHECEHHBIM TOPH30HTAISAMHU pelibe)OM WIIH cepuei adpod o-
TOCHHUMKOB (4epHO-O€NbIX WM IIBETHBIX) W, HAKOHEI, COBPEMEHHBIM 3eMJICYCTPOU-
TEJIbHBIM TUTAHOM Ha TEPPHUTOPHUIO 00CiIeayeMoro xo3siictea. Jlist o01eit opueHTHpO B-
KM HE0OXOAMMO MMEeTh MeiKomacmTabHyto kapty obmactu (1:500 000) wim cpenne-
Macmtadnyto (1:100 000) agMUHUCTPATUBHOIO paiiOHa.

Iloobopka u usyuenue numepamypsl. B OATOTOBUTENBHBIN Tepuoa TpedyeTcs
O3HAKOMJIEHHUE C JINTEPATYpOl [0 XapaKTEPUCTUKE MPUPOIHBIX YCIOBUN Kpasi, a UMEH-
HO T10 BOIIPOCAM I'€0JIOTUYECKOT0 CTPOCHUSI MECTHOCTH, U OCOOCHHO C XapaKTepOM 4YeT-
BEPTUYHBIX OTJIOKEHHUW. JleNaroTCsl BBIKOMMPOBKU C FEOJIOTMYECKUX KapT, 3apHCOBKHU
cTpaTurpapuueckux Konoaok u 1. A. CormacHa reoMopdonornyeckoMy paiioHHUpOBa-
HUIO Tepputopun Poccum, ompenensercs NpHUHAIIEKHOCTb paiioHa OOCIENOBAHMS K
reoMopdosiornueckor ooactu, paiiony. M3ydaercs xapaktep penbeda, THIPOTEOIOT U-
yeckux ycyioBuid. [Io arpoKiIMMaTH4ecKOMY CIPAaBOYHHMKY BBIIMCBHIBAIOTCS OCHOBHBIE
MoKa3arenau kaumara. Mcrnosb3yrTcss MCTOUHHUKHU O XapaKTEPe paCTUTEIbHOCTH.

Oco0oe BHUMaHME yAeNsieTcsl HO00PKE U U3YUEHHIO JIUTEPATyphl IO XapaKTepH-
CTHKE MOYBEHHOI'O MOKPOBa, €r0 CTPYKTYpE M COCTaBYy KOMIOHEHTOB. Ilo BO3MoOHO-
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CTH, TIPOU3BOJIUTCS O3HAKOMJICHHE C ()OHIOBBIMU PYKOTTMCHBIMH MaTepHalaMH (OTYe-
TaMH, KapTaMH, KapTOorpaMMaMH), XPaHSAIMUMUCS B Pa3IMYHBIX HAyYHBIX M HAYYHO-
MIPOU3BOJICTBECHHBIX yUpeKACHHUsIX. Eciu Ha pailoH MCCIeAOBaHMS UMEIOTCS paHee CO-
CTaBJICHHBIC TIOUBCHHBIC KAPTHl TOTO WJIM WHOTO MaciiTada, ¢ HIMU HEOOXOAMMO O3Ha-
KOMHUTBCS | T10 BO3MOYKHOCTH CJI€IaTh KOITHH.

IIo cooTBETCTBYIOIIMM CHPABOYHHUKAM O3HAKOMUTHCS C DKOHOMHUKOM panoHa.
Bbonee moapobHbIe cBeIeHNS O CIEIUAIN3AINH CEIbCKOXO03SIICTBEHHOTO MPOU3BOACTBA
B pallOHE WCCIICIOBAHUS, arpOTEXHUKE, Pa3IUIHBIX MEPOIPHUATHAX IO OKYJIbTYpHBa-
HUIO TTOYB ¥ TOBBIMIEHUIO MX TUIOIOPOAUS HEOOXOIUMO MOTYYUTh HAa MECTE BO BPEMs
MIPOBEICHUS IOYBEHHON CHEMKH.

Tlousennwbiili K104 — 3TO KIIIOUEBOH yYaCTOK IMOYBBI PACTIOJIOKEHHBIA HA KapTO-
rpadupyemMoil TEpPUTOPHUH, TPU BBIOOPE MECTOIOJIONKEHUS KOTOPOTO YUHTHIBAKOTCS
Hanbosiee XapakTepHble (PaKTOpBI TOYBOOOPA30BATEIHLHOIO MPOIECca Ha UCCIIETYEMbIX
TEPPUTOPHUSIX.

[TouBeHHBIC KITIOUM SIBISIOTCS HE TOJIBKO 00BEKTOM Kaprorpadmum. Yacro, oco-
OCHHO TIPU TTOYBEHHO-METMOPATUBHBIX 00CIICIOBAHUSAX, OHU SBJISIIOTCSA O0OBEKTAMH IS
NPOBEJICHUS Pa3JIMYHBIX MOJYCTAIMOHAPHBIX HAOJFOJICHUH 3a JUHAMUKOW IMOYBOOOpa-
30BaTEIbHBIX MPOIICCCOB M 32 U3MEHEHUEM XUMHUYECKUX U (PU3UUYCCKUX CBOMCTB MOYB U
BOJIHO-COJIEBOT'O 0ajaHca Ha OpPOIIAEMbIX 3EMIISIX.

B 3aBHCUMOCTH OT CJIOKHOCTH TIOYBEHHOT'O ITOKPOBAa M BBIPAXKEHHOCTH (OpM
MHUKpPO- U Me3openbeda MOYBCHHBIC KITFOYHM MPEICTABISACTCS 1eIeCO00pa3HbIM pasjie-
JUTH Ha TPU TUTIA: MUKPO-, ME30- U MaKPOKIIIOUH.

PaGoTa Ha MuKpokiIOYax SBISETCS HauOoJee CIOXKHON U TpyaoeMkoil. CheMKy
Ha MHUKPOKJTIOYaX 11e71eco00pa3Ho MPOBOJIUTH TOJIBKO Ha TEPPUTOPHUSIX C BHICOKOU KOM-
TUIEKCHOCTHIO TTIOUBEHHOT'O TMOKPOBA U CHJIBHO Pa3BUTHIM MUKPOPEIHEPOM.

Pa3mepsl miomanok, BhIOMpPAEMBIX TMOJ KIIOYEBbIE YYAaCTKH, KOJEONIIOTCS OT
500—600 M2 mo 1—2 ra. Macmrabsl cheMkn He MeHee 1:200—1:500. /s BeImoIIHE-
HUS MOJI00HOTO BHIa paboT TpeOyeTcs OUeHb AeTanbHas KapTorpaduieckas ocCHOBa, Ha
KOTOPO# TOJKHBI OBITh OTPAYKEHBI BCE METbYaMIIIie AJIeMEHThI HAHO- U MUKpopelbeda.
Oromy TpeOOBaHUIO B TIOJHON Mepe HE MOTYT OTBEYaTh JIayKe camble KpyIHOMACIITa0-
HbIe a3pO(OTOCHUMKH, TaK KaK pa3Mepbl MHUKPO3alaJruH MHOT/IA OKAa3bIBAIOTCS BHEMa-
ciTabHbIMU. Ha OOBIYHBIX e Tomorpadu4ecKuXx KapTax He TOJIBKO MUKpopenbed, HO
gacTo u O6omnee Menkue Gopmbl Me3openbeda (£2 M) He TTOTyJaroT OTPAKEHHUS.

K uccrnenoBanuio Ha MOJOOHBIX KIII0UaX BBIOMPAIOTCS HambOojee TUMUYHBIC IS
JAHHOW MECTHOCTH y4acTKH. [Ipu moMormm MeH3yIbl, TEO10IUTa WIH yriioMepa JKKepa
OTOMBAIOTCSl TPaHUIIBl ydacTKa Oymymiero kiroda. ['paHMIlbl ydacTKa OTMEUaloTCsS B
HAType BEIIKaMU, MUKETHBIMH KOJBIIIKAMH, HATATUBAHUEM IIHYypa u T. 7. Ha mpoOHoii
TUIOMIAJKE TPU TMOMOIIM MHCTPYMEHTA MPOKJIAJBIBAIOTCS MapayljIebHbIE XOJbI, KOTO-
pbie PUKCUPYIOTCS B HATYpPE MUKETAMU, PACTIOJI0KEHHBIMU HA OJTMHAKOBOM PAaCCTOSHUN
OJIMH OT NIpyroro. PaccTosiHre MeXTy X0IaMu YCTaHABIMBACTCS HA MECTE B 3aBHCHM O-
CTH OT CJIO’KHOCTH TTIOYBEHHOTO KOMIUTeKca. lHOT1a OHO MOKET OBITh paBHBIM 4—5—6
M, a B HEKOTOPBIX ciydasx — 1—2 M. Takum 06pa3om, Becb ydacTOK pa3OMBaeTcs Ha
OTIPEJICIICHHOE YHMCIIO PAaBHBIX KBaAPaTOB. Bech miiaH ydacTka ¢ pa3MeUeHHBIMH XOaMHU
Y TIUKETaMH HAaHOCUTCA | Ha MIJUTMUMETPOBYIO OymMary B COOTBETCTBHUU C BHIOPAHHBIM
Macmtabom wuccinenoBanust (1:200—1:500). Ecium umeetcs tonorpaduueckas kapra
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JAHHOTO MaciiTaba, Ho 0€3 HaHeCEHUsI HE0OXOAUMOMN CUTYalu (KOHTYPbl MUKPOPEI b-
eda), TO MIaH y4acTKa «KJI0Ya» C pa3sMEYEHHbIMH KBaJpaTaMH MOXXET ObITh HAaHECEH
Ha ATy IUIAHOBYIO OCHOBY.

Kaxx1plil aneMeHT MUKpopesbeda u NpoCTpaHCTBA MUKPOILIAKOPOB MEXAY 3ara-
JUHAMU JOJDKHBI OBITh OXapaKTepU30BaHbl KaKUM-TMOO BHJIOM MOYBEHHBIX Pa3pe30B
(TMONHBIHN, TTONTysIMa, TPUKOTIKA).

VYuutsiBast 00JIBIIYI0 IPOCTPAHCTBEHHYIO U3MEHUYMBOCTh YCIOBUU OYBOOOpa30-
BaHUS U MOYBEHHOTO MOKPOBA, pe3yJIbTaT UCCIECIOBAaHUN Ha «MUKPOKIIOYAaX» HAJ0 OT-
HOCHUTH TOJIbKO HAa TEPPUTOPUU C AHAJIOTMYHOM CTPYKTYpOHl NMOUBEHHOIO MOKPOBA U
MOYBEHHBIX KOMILIEKCOB.

CreMka Ha Me30KiII0Yax mposoautcs B Mmacmrabde ot 1:1 000 no 1:5 000. Pa3me-
PBI KIIFOYa COCTABIISIOT MIIOMA/[h OT HECKOTBKUX JCCSTKOB IeKTapoB 10 1 —2 km>. [l
JAHHBIX 1esel Hauboiee ynorpedutenen macutad 1:2 000.

JletanbHas mouBeHHasi cheMKka B MaciTade 1:5 000 MoXeT ClyKuTh JOMOTHEH U-
€M K cpelHe- M MeJKoMacuTabHOMYy KapTupoBaHHIO0. OCHOBHas 3ajjaya MOYBEHHOU
CbEMKHU Ha ME30KJII0YaX — BBISIBJIECHUE TONOrpaduyecKoil MPUYpPOUEHHOCTH OTIEIb-
HBIX KOMITIOHEHTOB MOYBEHHOI'O MOKPOBA K CMEHE JIEMEHTOB Me30opesibeda U pacKpbl-
THE 3aKOHOMEpHOCTEN (HOpMHUPOBaHUS MMOYBEHHOTrO NMOoKpoBa. ConepikaHue MOYBEHHON
KapThl ME30KJII0Ya JOJKHO OTpa)kaTh BCE TAKCOHOMUYECKHE YPOBHHU MOYB. B cBs3M C
YMEHBIICHHEM MaclTaba ChbeMKHU 10 CPABHEHUIO CO ChEeMKON Ha MUKPOKIIIOYaX pa3Mme-
pBl DJIIEMEHTAPHBIX MOYBEHHBIX apeajioB HAa KapTe ME30KJ04Ya CTAaHOBATCS KpYyITHEE.
[Tpu mpoctom ctpoenun penwveda (I u Il kateropun CiI0KHOCTH MECTHOCTH) U OJIHO-
POJIHOM TOYBEHHOM IOKpPOBE MOYBEHHAs KapTa Kitoya OyAeT oTpa)kaTh ME30KOMOUHa-
IIUU TI0YB, MPEJCTABICHHBIX PAa3IMYHBIMU COYeTaHWsAMH U Bapuanusmu. [Ipu Ooinee
CJIO’)KHOM XapakTepe MOYBEHHOTO MOKpoBa U pazBuToM Mmukpopenbede (III, IV u V ka-
TErOpUH MECTHOCTH) B TOYBEHHOM ITOKPOBE HApPsIAy ¢ ME30KOMOMHAIIUAMU OYIyT code-
TaThCS Pa3IMYHbIE MUKPOKOMILIEKCHI.

Konurypanus mmomany kitoda B 3aBUCUMOCTH OT BBIPAXKEHHOCTU Me3operbeda
MOKET UMeTh (GOpMYy KBaJpaTa WU e MPAMOyroibHuKa. [Ipu 3HaunTensHOM pacuie-
HEHUU TEPPUTOPHUH OBPAXKHO-OATIOYHON M PEUHOM CEThIO yYaCTOK KJIH0Ya Ierecooopas-
HO PacCIOJIOXKUTh B BUJI€ MPSAMOYTOJIbHON MOJOCHl mupuHOoi B 150—200 M 1o JuHUU
MIOYBEHHO-TE€OMOP(OJIOTHUECKOro MPOQuUIIsi, HAUMHAS C BOJOpA3/eina U KOHYas MOHO-
’KHEM CKJIOHA WK Jjaxke pyciaoM peku. Ocoboe 3HaueHHe 3TO UMEET MU 00CIIeJOBaHUU
TEPPUTOPUI, B 3HAUUTEIILHOM CTEIICHU IOJBEPKEHHBIX MPOLIECCaM BOJHOW 3PO3UH, KO-
rja JJWHA, KPYTU3HA U SKCHO3MIMS CKIIOHA, a TAaKXE€ PacwICHEHHOCTh OBPAXXHO-
0aJ0OYHOM CEThIO UTPAIOT CYLIECTBEHHYIO POJIb B IECTPOTE MOYBEHHOT'O MTOKPOBA.

Kaxnprit snemMeHT Me30- 1 MUKpopesbeda TOIKEeH MOIYYUTh NEeTaTbHYI0 Xapak-
TEPUCTUKY IOYBEHHOI'O MOKPOBa. YMCII0 pa3pe30B B 3HAYUTEIBHON CTEIIEHU 3aBUCUT OT
KOHKPETHOI 00CTaHOBKH.

JletanbHbIE TOYBEHHBIE KAPThl ME3OKIIOYEW — MNPEKPACHBIM JOMOJIHUTEIbHBIN
MaTtepuas K KaptaMm OoJiee Menkoro macimradba. OHU UMEIOT U OOJBIIIOE MPAKTUUECKOE
3Ha4YE€HHUE, TaK KaK JOJKHBI JI€KaTh B OCHOBE Pa3pa0OTKU CUCTEMbI MEPONPUSITUU IO
YIYYIIEHUIO CBOMCTB MOYB U MOBBIIICHUIO MPOAYKTUBHOCTH MOYB U KYJIBTYPHBIX pac-
TEHUH.
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Maxpoxnouu. CheMKa Ha MaKpOKIIOYaxX BeAeTcs B Maciutabe He menbue 1:10
000. Pa3zmepsl «kiroua» CHIBHO KOJEOJIOTCS B 3aBUCUMOCTU OT Xapakrtepa penbeda u
MTOYBEHHOT'0 MOKPOBAa — OT COTEH JO ThICSY I'€KTapoB U OoJee.

Heo0xonuMocTh B IpOBEIEHUN MOAOOHON CHEMKH BO3HUKAET MPU PEKOTHOCIH-
POBOYHOM M MEJIKOMAacIITaOHOM OO0CJIEeI0BaHUU OOJBIIUX TEPPUTOPHUI C JOBOJBHO
CJIOHOM CTPYKTYpOI OUBEHHOIO MOKpOBa. KiltouoM B JTaHHOM clTydae MOXKET SIBUTHCSA
TEPPUTOPUS LIETIOT0 XO31CTBaA.

Pasmewenue nousennvix xnoueii Ha 00CiIeyeMON TEPPUTOPUU MPOBOJUTCA Ta-
KUM 00pa3oM, 4TOObl OHU BKIJIIOYAJIM BCEBO3MOXKHBIE JIAHAMIAPTHO-TEOXUMHUUECKUE
YCJIOBHS U YUUTHIBAIU:

- pa3zHooOpa3ue reHesuca rnoys;

- COCTaB U COYETaHUE TOYB;

- CYIIIECTBOBAHHUE TUTTMYHBIX OUOIIEHO30B;

- HaJIMYWe LEMHHBIX U paclaXxaHHBIX YTOJIHH;

- 0COOEHHOCTH AaHTPOMOT€HHOIO0 M TEXHOTEHHOTO 3arps3HeHUs OTACNIbHBIX
Y4aCTKOB (30H) UCCIIETyEMOMN TEPPUTOPUH.

Paboma evinonnsemes unousudyaivbHo:

KXl CTYJICHT CaMOCTOSTEJIBLHO MPOBOJIUT Pa3MEIICHHUE MOYBCHHBIX KITIOYCH C I1e-
JBI0 TIOYBEHHOTO KapTUPOBAHUS M BBISBICHHS TCXHOTCHHOTO W aHTPOIIOI'CHHOIO 3a-
I'PSI3HEHUS TTOYBCHHOTO ITOKPOBA.

Ilopsook evinonnenuss pabomeol.

1. Kaxxmomy cTyneHTy BbigaeTcst Tonorpaduyeckux kapT macitada 1:10000, wim
1:25000. Ucxoas u3 Macmrtaba KapThl, CTYJEHT MPOBOJIUT pacueT CTOPOHBI KBajpara,
IUIOIIA/Ib KOTOPOTO COOTBETCTBYET pa3MepaM MOYBEHHOTO KJIoYa.

2. [IpoBoauTCs AETANbHBINA aHAIN3 TOMOrPaQUUEeCcKO KapThl BBITAHHON CTYIEH-
Ty C IIEJIbIO BBISIBJICHUS OCOOCHHOCTEW pachpelesieHus Ha UCCIeIyeMON TeppUTOPUU
penbeda, TUMUYHBIX OUOIIEHO30B, IETMHHBIX U KYJIbTYPHBIX YTOJIUHN, pEYHON CeTH, 00-
BOJIHEHHOCTH.

3. Ha ocHoBe nH(poOpMaIuu, MOJTy4eHHON MPU BHITIOJHEHUN MYHKTA 2, a TAaK¥kKe C
Y4€TOM JKCIO3HUIIUU CKIOHOB U 0COOEHHOCTEH penbeda, Ha KCEPOKOMUU KapThl MPOBO-
JUTCS pa3MelIeHUE MOYBEHHBIX KITFOUEH.

4. Tlpu BBIMOJHEHHUH IMYHKTA 3 pa3MEUICHHUE MOYBEHHBIX KIIOYEH IMPOBOJUTCSA C
1IeJIbI0 KapTorpadupoBaHUs UCCIEAYEMON TEPPUTOPHUHU.

5. IlpoBoauTCS AETaNbHBIN aHAINU3 TOMOTpadrUecKOr KapThl BHIJAHHOMN CTYACH-
Ty C IIEJIbIO BBISIBIICHUS YYaCTKOB HanOoJiee MOABEPKECHHBIX aHTPOTIOTEHHOMY U T€XHO-
reHHOMY Bo371eicTBUI0. [Ipyu »TOM oOpaimiaercs BHUMaHHE HAa YYacTKU BOJIM3M Hace-
JIEHHBIX MMYHKTOB, aBTOMOOUJIBHBIX U KEJIE3HBIX JIOPOT, IPOMBIIUICHHBIX TPEeANPUITUN
U IPYTUX UCTOYHUKOB 3arpsi3HEHUM.

6. Ha ocHoBe nndopmanuu, Noy4eHHOHN MpU BHIMOJHEHUH MMYHKTa 5, Ha KCepo-
KOIHUKM KapThl MPOBOJUTCS pPa3MEIECHUE MOYBEHHBIX KIIOYEH C LENbI0 ONpeaeIeHus
TEXHOT€HHOT'O ¥ aHTPOIOTE€HHOI'0 3arpsI3HEHUS UCCIIEyeMOI TEPPUTOPHUH.

lIpasuna evinonnenus u cooepxcanue omiema no 1aOOpPamopHsviM pabomam
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1. OTueTHBIM MaTepUaIOM MO JIAOOPATOPHON pabOTE BHICTYMAET KCEPOKOIMHUS KapThl C
HAaHECEHHBIMU HA HEW MMOYBEHHBIMU KIIIOUYaMU

2. Pa3menieHre MOYBEHHBIX KIOUEH JOHKHO 00€CIeynBaTh BO3MOKHOCTDh TOYBEHHOTO
KapTorpaupoBaHUsl UCCIEAYEMON TEPPUTOPHUM U MOTy4eHUs: UHPOpManuu 00 aHTpPO-
IIOT€HHOM M TEXHOTE€HHOM 3arpsi3HEHHUU TOYB.

3. Pa3MmenieHue NOYBEHHBIX KIIOUEH JOJKHO OBITH paluMOHaNbHBIM. PanoHambHOE
pa3MenIeHue MpeAnoaraéT MUHUMAaJIbHOE KOJIMYECTBO MOYBEHHBIX KITIOUEN U MUHUM U-
3aLUI0 3aTPAT IPU NPOBEIECHUHU IOJIEBBIX UCCIIETIOBAHUM.

Konumponvnule eonpocul

1. Yt0 Takoe MOYBEHHBIN KIr0U?

2. Pa3mMepbl NOYBEHHOTO KiIro4a?

3. Kakue 3a7a4u pemaroT ¢ UCIOIb30BAHUEM [TOYBEHHBIX KIIOUEH?

4. Kakue oCHOBHbIE OCOOCHHOCTH pa3MEIEHUs MOUYBEHHBIX KJIIOYEH MpU KapTUpOBa-
HUU TEPPUTOPUIA?

7. Kakue oCHOBHbIE OCOOCHHOCTH Pa3MEIEHUsI MOYBEHHBIX KJIIOYEH MPU BBISBICHUH
AHTPOMOTEHHBIX U TEXHOTEHHBIX 3arps3HEHUN?

8. Kakoe BiusiHME HA pa3MelIeHHE TOYBEHHBIX KIIIOUEl OKa3bIBAET SKCIO3UIUS CKIIO-
HOB?

9. Ob6ocHOBaHME PAlIMOHATBHOCTU Pa3MEIICHHS TOUBEHHBIX KIIOUeH Mpu KapTorpadu-
POBaHUM MOYB.

10. O6ocHOBaHME PaLlMOHATIBHOCTH Pa3MEILEHUS IOUBEHHBIX KIIOUYEl IpU BBISBICHUU
AHTPOIIOTEHHBIX M TEXHOTE€HHBIX 3arpA3HEHUMN.
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JlabopaTopHas padora Ne22
4 yaca
OTBOP ITPOB ITOYB JJIs1 IABOPATOPHBIX AHAJIN30B

Lenv pabomsi
- 03HAKOMJICHHE C OCHOBHBIMU MIPaBHJIAMHU 0TOOpa MPoO ISl XUMHUYECKOTO aHAIIN3a
TIOYB.

3aoauu pabomuwi
- IpuoOpeTeHne HaBbIKOB, HEOOXOIUMBIX JIJIsl IPOBEEHUs 0TOOpa MPOO, OTOTOBKH
po0 3a7aHHOTO 00beMa JJIsl POBEICHUS J1a0OpaTOPHBIX padoOT.

Obecneuusarowue cpedcmaa

OyMmary (IOJIMATUJICH), CTYIIKY, TIECTHK, CTCKIITHHYIO MAJ0UKy U TOIOTrpaduie CKuii
miaH( kapta) macmraba 1:10000 (1:5000 unu 1:2000), BTIK-10MaTa, HOXK, IPUOOPHI
HaBUTaMK (cMapTQOH), KOMIIaC.

Teopemuueckue ceedeHus Heobx00uMbvle 015 GbINOJHEHUS. PAOOMbl

Jna paspesa evibuparom niowaoky. B cTtapblx pyKOBOJCTBax yKa3bIBajoCh, YTO
TUIOMIAIKa JOJDKHA OBITh TUITMYHOM, T.€. 001a1aTh BRIPOBHEHHBIM pelibe)OM, HaAXOIU T-
csl B Ipeo0Iiaiaroleil pacTUTeNbHON accolManuu. B Hacrosiiee BpeMs, mpexiae BCero,
OpPUEHTUPYIOTCS Ha LIeNb UCCIeI0oBaHus. B 3aBUCHUMOCTH OT 3TOTO U BHIOUPAIOT MECTO
JUTS 3alioKeHus paspesa. Eciu macmral ucciieoBaHusl TOCTaTOYHO MENKHM, TO Aeii-
CTBUTEJIBHO BBIOMPAIOT HamboJsiee APKO BBIPAKEHHYIO MPeo0IaJaronlyl0 30HAIBHYIO
pacTUTENbHYIO accounanuio. Eciu ke ucciienoBaresiss UHTEpeCyeT MOYBEHHbBINA TOKPOB
Bcero 6uoreornienosa (bBI'L]), To 3akiaabIBalOT ceprio pa3pe30B B OCHOBHBIX Mapiieiiiax
(crpykrypubix egunui] BI'Ll). B necHbix sxocucTeMax HEOOXOAMMO OXBATUTh MCCIIE0-
BaHHMEM BCE MTOYBEHHOE IIPOCTPAHCTBO OT CTBOJA JIEPEBA A0 TPAHUIIbI KPOHBI, TOCKO b-
Ky [l BEpXHUX TOPU30HTOB JIECHBIX MTOYB XapaKTEPHO 3aMETHAasI aHU30TPOIHOCTH (U3-
MEHEHHUE CBOMCTB MOYB B paJMaIbHOM HAIpaBJICHUH OT CTBOJIA, BKIIOYas U MOP(OIIO-
TUIO TIOYB).

MHorue ucciie[oBaTe peKOMEHAYIOT 3aKIaIbIBaTh pa3pe3bl TaK, YTOOBI IEpe-
HsAsl CTEHKA pa3pe3a OCBellanach COJHUEM. JIpyrue, HapOTUB, CUYMTAOT, YTO MEPEAHSSL
CTEHKa JI0J>KHA HaXOAuThes B TeHU. CleayeT Mpu3HaTh, 4TO 3TH PEKOMEHIALUU MOTe-
PSUIA CBOIO aKTYyaJIbHOCTB: B HACTOSAIIEE BPEMS IIOUBY U3Y4arOT HA BCEX TPEX CTEHKAX U
XOTs1 ObI OTHA U3 HUX OCBEIIAETCS COJHIIEM, a Ipyras HaXOAUTCS B TEHH, YTO TTO3BOJSI-
€T OIICHUTHh BCE I[BETOBBIE U MOP(OIOTHUECCKUE HIOAHCHI CTPOEHUs MouB. B jnecy 3w
pPEKOMEHAaluu BOOOIIE HE UMEIOT CMBICIIA, TAK KaK BCE CTEHKH HAaXOMSTCS B TEHH, KaK
U CcaM paspes.

H.A. Kaunnckuii pa3paboTai METOAMKY MOJIEBBIX HCCIIEIOBAHUI MOYB, B YACTHO-
CTH, (U3HYECKUX CBOMCTB MOYB Mo ropuzoHTaMm. Ilo mpennoxenuto C.A. Brnanpruen-
CKOI'O JIJI1 3TOro ObUIM MPUHSTHI ClEeNyIolIKe napameTpsl paspesa. [llupuna paspesza 1
M. Kaxxnas crynenpka - nmpeBpalaercs B IUIOMAAKy pa3mepom B 1 kB.M. KomnuecTBo
CTYNEHEK JUKTYETCS YUCIIOM M3ydaeMbIX cloeB. M3ydueHue puznueckux CBOUCTB MOYB
HAaYMHAIOT, OOBIYHO, C HUXKHETO ropu3oHTta. OnucaHue paspesa IpOBOJAUTCS MO MPHUH -
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THIM B TOYBEHHBIX HCCIEIOBAHUSIX METOJMKaM. BBIJEHSIOT MOYBEHHBIE TOPU3OHTHI U
MOATOPU3OHTHI, OMPENEAIOT TIIYOUHY MX 3aJieraHusi, Kojie0aHue T'PaHUI] TOPU3OHTOB.
C.A. BrnaaplueHCKUN PEKOMEHAOBAI OKPYTJATh M1yOWHBI TOPU3OHTOB JUIsl pacueTa B
MOCJEAYIONIEM TaKUX (PU3MUECKUX MapaMeTpoB, KaK 3amachl BOJIbI U APYTUX BEILIECTB,
KPUBOM HM3MEHEHUsI CBOWCTB MO TOPU30HTaM. B Hacrosiiee Bpems PEKOMEHIYETCs
onpeneaTh PU3NIYECKUE CBONUCTBA B MOJIEBBIX YCIOBUAX Ha IUIOMIAAKaX A0 r1yOuHb 50
cM uepes kaxasie 10 cm (c moBepxHoCcTH, ¢ 10 cM, ¢ 20 cm u T.4. 10 50 cMm), a TIIyox)e -
B CEpeJNHE MeHEeTUUECKUX ropu30HTOB. B nanpHeleM, npu oOpaboTKe U Mpe/cTaBlie-
HUU MaTepuaia HEeCKOJbKO TJIyOMH MOTYT IMPUHAJIeKaTh OJHOMY TOPU3OHTY (Hampu-
Mep, Anax - 0-10 u 10-20 cm), npu 3TOM CBOWCTBA JJIsl ATUX ITyOUH YKa3bIBalOTCS OT-
JENBHO.

B.O. Taprynesan, E.A. IMutpueB pa3padoTanu CUCTEMY UCCIIEIOBAaHUS KPYITHBIX
pas3pe3oB, mwiomaapo 16-20 M. 3TH pa3pe3bl MO3BOJSAIOT YBUIETh XapaKTep U3MEHEHUA
IPaHUI] TOPU30HTOB, COCTAaB MOP(OHOB B OJTHOM TOPU30HTE, OLIEHUTH POJIb TPEIIUH B
MoYBE, OCOOEHHOCTU pacIipejielieHUuss HOBOOOPAa30BaHUM, POJIb T€OJOTUUECKON TTOPOIbI
B (pOpMHUPOBAHUU TOYBBL. DTH HCCIETOBAHUS TMO3BOJIIET 3aMETHO YBEIUYUTH MOBTOP-
HOCTh B OIpeJeeHNN (PU3MIECKUX CBOMCTB MOYB 10 TOPU30HTAM. DTOT METO/ 3aJI0XK €-
HUS pa3pe3oB JocTaTouHo gopor. OH cTan 6ojee JOCTYIHBIM B pe3yibTaTe mpeodpa3o-
BaHUsI pa3pe30B B TpaHIIeH. TpaHIen MO3BOJSIOT OIIEHUTh BIUSHUE peibeda, TpaHUIlbI
MEXy AJIEMEHTApHBIMU TIOYBEHHBIMU apeajaMu, CBA3b PACTCHUN C MOYBaMH U TIp.
NMenHO B 3TUX pa3pesax BCKPBHIBACTCA POJIb (PU3MYECKHUX CBONCTB B I'€HE3UCE TOYB.
JlnvHa TpaHIleun onpenesnseTcs HeOAHOPOIHOCTHI0 CTPOCHHS TTIOYBEHHOT'O MOKPOBA.

Haubonee pacnpocTpaHeHHBIM [JIs1 U3y4YeHHUS (DU3MYECKHX CBOWCTB B IOJIEBBIX
YCIIOBUSIX SBJIIETCS METOJ «KIIOUEH»: M0 UMEIOIIEHCS MOYBEHHON KapTe BBIAEISIOT OC-
HOBHbBIE T€HETUYECKUE TIOYBEHHBIE PA3HOCTU U UX BAPUAHTHI - 110 TPAHYJIOMETPUUECKOMY
COCTaBy, COJIOHIIEBATOCTH, IPOAUPOBAHHOCTH. Ha TUIMHYHOM /JIsi TAaHHOTO paiioHa pelib-
ede U 1MoYBe BBIABISIOT OMBITHYIO TUIOMIAAKY - «KIIF0W» pazMepoM 10x10 m, 50x50 M unwm
100x100 m, 3akIaapIBalOT HA HEW OJIMH WJIU JBa TUIYOOKHUX paszpesa a0 2 M u riryoxe. Ta-
KM OCHOBHBIM TJIYOOKHM pa3pe3oM JO0JKHA OBITh OXapaKTepHu30BaHa KaK MOXKHO OO0JIb-
I1asl TJI0IIA b, TOCKOIBKY OOJIBIION 00beM paboTHI MPHU MPOBEACHUH HccaeaoBaHus (Pu-
3MYECKUX CBOWCTB MOYBHI (3aTpaTa BPEMEHH, UCIIOIb30BAaHUE OONBIION IJIOMIAAH) Orpa-
HUYHMBAET, OCOOCHHO B MPOM3BOACTBEHHBIX YCIOBUSIX, BOBMOXKHOCTh MPOBOJIUTH paboTy
Ha MHOTMX TOYKaX.

OcHOBHOW pa3pe3, THIATEIbHO MPUBA3BIBACTCS K MOCTOSHHOW TOYKE WM He-
CKOJIbKMM TOYKaM Ha MECTHOCTHU (K MOCEJIKY, IOCTOSIHHOM AOpOore, JIMHUU AJIEKTPOI e-
penay u T.I.) C yKa3aHUEM HalpaBJIeHUsI U paccTOAHUS OT HUX! MecTo nmoyioxkeHus pas-
pe3a 3amuchIBa€TCS B MOJIEBOM JHEBHUKE, U pa3pe3 HAHOCAT Ha KapTy WIM IUJIaH MOJ
COOTBETCTBYIOIIMM HOMEpPOM. B Hacrosiiiee BpeMsi TOUHbIE KOOPJMHATHI pa3pe3a MOX-
HO TOJIYYUTh C TOMOIIIbI0 mprubopa GPS no cimyTHUKOBOI CBA3M.

Ha comyTcTByrOmMX MOYBEHHBIX Pa3HOCTAX JenatoT Herayookue (50-100 cm)
pa3pesbl, Ha KOTOPBIX OMPEACNISIOT HEKOTOphIe (hM3HUECKHe CBOMCTBA (TIOTHOCTH MOY-
BbI, BOJIONIPOHUIIAEMOCTH). JIJIsl arpoTeXHUYECKUX XAPAKTEPUCTUK JTIOCTATOYHO H3y4e-
HUE (PU3UIECKUX CBOWCTB IMAXOTHOTO U MOANIAXOTHOTO TOPU30HTOB.

UccnenoBanusi puznueckux CBOMCTB MOYBBI MPOBOAST MO F€HETUYECKUM TOPHU-
30HTaM J10 r1younsl okoiio 2 M (rop. BC unu C), nubo 10 3aneranusi TpyHTOBOW BOJBI
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WK BepXoBoAKHU. [Ipu rimy0oKoM uX 3ajeraHuu cieayeT 0XapaKTepu30BaThb MATEPHH-
CKYIO M MOJCTUJIAIOUIYIO MOPObl, TaK KaK OT HUX IOYBA YHAcCJEeAOBaja psij CBOICTB,
KOTOpbIE€ HYKHO YYUTBHIBaTh NPHU pEUIEHUU MEIUMOpPAaTUBHBIX 3adad. Hampumep, B 3a-
CYLUIMBBIX pailOHaXx, 7€ UCCIIEI0BaHUs BEYTCA C LENbI0 OpPOLIEHUS, INTyOMHA TOYBE H-
HOTO pa3pesa AoJKHa ObITh 4-5 M.

Crnou, 3aneraroue riy0xe, eciid TOro TpeOyroT UCCIIeJOBaHUS, XapaKTEePU3yIOT-
cs o0pa3uamMu, B3ATbIMU OypOM U3 CKBaKUHbBI, KOTOPYIO MOXHO MPOOYPUTH B JHO pa3-
pe3a. 31ech BaXKHO MPOCIEAUTh CBOMCTBA INIyOMHHBIX TOPU30HTOB - TPaHyJIOMETpUYe-
CKUH COCTaB, BOAOINOABEMHYIO CHOCOOHOCTH (MO TJIyOMHE 3ajeraHuisi KanuUISIpHOU
Kaiimbl). [Ipu uccnenoBaHuu ¢ arpoTe€XHUYECKOHN IEJIbI0 0CO00 Ba)KHO M3YYHUTh CBOU-
CTBa BEPXHHUX FOPU30HTOB (MMAXOTHOTO U MOJIAXOTHOTO).

Pa3pe3 opueHTupyercs mo Kommnacy c rora Ha ceBep. llepennsis cTeHka JoJKHA
OBITH IIUPUHOHN 1 M.

JlnuHa paspesa onpenensercs rIIyOuHOM ero ¢ TAaKUM pacyeToM, YTOObI MIIOMAdb
nHa G6buta okomo 1 M°. TIIomazs BOKPYT TOJOBHOH 9YacTH paspesa He MEHEe OIHOTO
METpa OT MepeHeN CTeHKU U OOKOBBIX CTEHOK (Ha UIMHY 1 M) oXpaHseTcs OT 3aTanThl-
BaHUs, 3aCHINOK TIIYOMHHBIMU TOPU30HTaMU MPHU BBIOpOce uX U3 paspe3a. Heobxonumo
NOMHHTB, YTO HCIOJIB30BAaHHAA IJIOMIAb (OCOOEHHO Ha CEIbCKOXO3SIMCTBEHHOM YTO-
Ibe) AOJHKHA OBITH 1esiecoo0pa3Ho MUHUMaNbHOU. K pa3pesy u K oTAenbHbIM pabouum
IUIONIA/IKaM MPOKJIAABIBAIOTCS OJJHA TPOIMHKA, KOTOPOU MOJIb3YIOTCSl BCe paboTaroine
BO Bpemsi pabothl. [loneBoe o0opyaoBaHUE COCPEOTauYUBAIOT OKOJIO pa3pe3a B OJJHOM
MECTE - Ha KJIIEEHKE UM Ope3eHTe.

B HaMeueHHOM KOHTYpe pa3pe3a CHaydajla CHUMArOT NaXOTHBIN CIIOM WIN JAEPH U
OypTYyIOT C OJJHOH CTOpPOHBI pa3pe3a. B Ty ke CTOpOHY CKJIaJbIBalOT U TYMYCOBbIE TOpH-
30HTBI, 3aJIETAIOIINE IO JEPHOM WIHM MaXOTHBIM ciioeM. HukHue MmuiroBruaabHbIE IO-
PHU30HTHI BBIOPACHIBAIOT Ha IPYT'yI0 CTOPOHY pa3pe3a U B KOHELL €ro.

B 3angHel yacTu paspe3a OCTaBISIIOT CTYIIEHM JUI CIIycKa. B MCKIIOUMTENBHBIX
cllydasix, HalpuMep, KOr/ia UCCIeI0BaHus JOJIKHBI OBbITh IPOBEIECHBI HA OTPAHUYEHHON
IUIOIA M, CTYNEHU MOTYT OBITh MCIOJB30BaHbl Kak «paboume» riomanku. Ho mpu
ATOM HEOOXOJIMMO COOJIFOAATh CIICNYIOIIEE: TIIOMAlb KaKIOW CTYIEHU JNOKHA OBITh
HE MEHEe OJIHOTO MEeTpa; OHM HE JOJDKHBI 3aTanThiBaThCsA. [103TOMY MX HYKHO OCTaB-
JATh Ha 3-5 CM BBIIlIE HAMEUEHHOW TTyOMHBI «paboueii» IJIONMIAJKA U CIYCK B pa3pes
paspemaeTcs o OAHOU CTOPOHE.

IIpu xonke paspesa NpoCieIuTh OCOOCHHOCTU MMOYBEHHBIX N'OPU30HTOB, B THEB-
HUKE HY)KHO OTMETUTh TPYAHO WX JIETKO BXOJAUT B MTOYBY JIONIATA, YTO XapaKTEPU3YET
TBEPAOCTh U TUIOTHOCTB; 10 HAJUIAHUIO MIOYBBI HA JIONATy MOYKHO CYAHUTH O JIMIIKOCTH.
ITo BeIOpOCamM Ha MOBEPXHOCThH MPOCIEIUTh U3MEHEHUE IPAHYJIOMETPUUYECKOTO COCTa-
Ba, CTPYKTYpPBI; HAIMUUE, XapaKTep U IIIyOuHY 3ajieraHuss HOBOOOpa3oBaHUM, BKIIOYeE-
Hui. OTMETUTH TTTyOUHY 3ajleraHusl BEPXOBOJKH U IPYHTOBBIX BOJ.

Korzaa paspe3 BbIKOIIaH Ha 3aJJaHHYIO I1yOHHY, HaJ0, NMPEXAE BCEro, B3ATh 00-
pasLbl CO AHA WM HW)KHEH YacTU CTEHKH pa3pesa. 3aTeM 3a4MCTUTh U BBIPOBHATH I10-
BEPXHOCTh JIHA M OMPEISIUTh HaMEYaeMbIi KOMIUIEKC (Qu3nuecknx cBoucTB. [locie
3TOro NpOOYpPUTH B JTHO pa3pe3a CKBaXUHY. BeiHMMas 00pa3upl U3 CKBaXKUHBI, OMUCATH
UX, B3ATh MPOObI B AJIFOMUHUEBBIE OIOKCHI JUIsl ONpEAENIeHHs BlIaXHOCTU. OcTaToK Oy-
poBoro o0pasia 3aBepHyTh B OymMary ¢ COOTBETCTBYIOUIEH 3TUKETKON U MPHUCOETUHUTD
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K oOpa3uaM, B3ATHIM M3 CTEHKH MOYBEHHOTO pa3pe3a. 3aKOHYMB BCE OIpPENENICHUs Ha
JTHE, 3aYUCTUTh U BBIPOBHSTH IO BEPTUKAIH MEPEIHIOI U OOKOBBIE CTEHKHU pa3pesa, 0T-
MpenapupoBaTh UX HOXKOM U MPUCTYIUTH K MOAPOOHOMY OMUCAHUIO TIOYBHI MO NMPod u-
J1O.

Yepeonennas npoba popmupyercs npu KBapTOBaHUU TPOO OTOOPAHHBIX MPOOBI
¢ iomaau «IlouBeHHoro kioya». O6beM ycpeAHEHHOW MpoObl HAXOAUTCA B IIpeiesax
0,5-1,0 om3.

Ilpuseoenue npoovl 6 6030yuIHO-CyX0e COCMOAHUE U NOO20MOBKA NPOObL K J1a-
OopamopHbiM ananu3am NPOBOJIUTCA B TAOOPATOPHBIX YCIOBUSIX B «PACCHIITAHHOM
COCTOSIHUU U IEPUOJINYECKOM KOHTPOJIE BIAKHOCTHU MOYBBI.

llopsook evinonnenuss pabomeol

Pabota BrITIONTHSIETCS TOOPUTATHO.

OpueHTHpOoBaHUE MOYBEHHOTO KJIF0Ya HA MECTHOCTHU
Coznanue paspesa

BripaBHUBaHNE CTEHOK

Onucanue npoduss

B3stue npo6 moYBkI M paCTUTEIIBHOCTH

Onpenensitor, HaXOAUTCS JTU 00pa3Isl MPOO B BO3AYIITHO-CYXOM COCTOSTHHH.
[TpoBenenue kBapTOBaHMS TPOO MOYB

N3menpuenue u npocenBanue npood MoyB.

[ToaroroBka cpegnero oopasa mouBsl oobemom 0,5 — 1,0 am>.

CoNoORrwWDE

KoHTpoabHbIE BONIPOCHI.

1. B kaxoe Bpems rofa mpou3BOJsAT 0TOOp nMpoo?

2. Uto Takoe cpenHuii oOpaser] mouBb?

3. Uro mpenamiecTByeT B3SATUIO MPOO MOYBHI?

4. Kakum 006pa3om U3y4aroT MOYBEHHBIM MOKPOB Ha KIFOUYEBOM y4acTke?

5. Tlo xakoi cxeme IpOU3BOIAT OTOOP MPOO Ha KITOUEBOM y4JacTKe?

6. Kaxkoit 06beM po0, 0TOMpaeMBbIX B pa3IMUHBIX YaCTIX KIIFOYEBOIO y4acTKa BO Bpe-
M TTOJIEBBIX paboT?

7. Uemy paBeH 00beM cpeaHel MpoObl, 0TOOpaHHON Ha KIIFOYEBOM y4acTKe?

8. B xakoM BuIie Tapbl EPEBO3AT CPEAHION0 MPOOY B 1abopaTopuio?

9. Kakum crioco60oMm B J1a00paTOPHBIX YCIOBHIX MEPEBOAUTCS B BO3YIIHO-CYX0€ CO-
CTOsIHUE?

10. Kak onpeaenuts, 4TO MOYBA MEpenuia B BO3AYIITHO-CYX0€ COCTOSIHHE B J1a00OpaTop-
HBIX YCIOBUAX?

11. Kakue pazmepsl UMEIOT SUEHKH CHTa, Yepe3 KOTOPOE MPOCEHUBAIOT TIOYBY MPH TO/I-
TrOTOBKE MPOO 17151 MPOU3BOJICTBA aHATU30B?
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JlabopaTopHas pabGora Ne23
4 yaca
ITOYBEHHBIE PA3PE3bI

Llenvy pabomol: 03HAKOMIIEHHE C UCCIEAOBAHUSIMU MIOYB C TOMOIBIO TOYBEHHBIX pa3pe-
30B

3adauu pabomul. OBlalcHNE HABBIKAMM pa3MELEHHs IOYBEHHBIX pa3pe30B Ha Hccile-
IyEMOU TEPPUTOPHUH.

Obecneuusarowue cpeocmea. Tomnorpapuyeckue Kapthl U «JIHEBHUK HJisi OMHCAHUS
MOYBEHHOT'O pa3pe3ar.

Teopemuueckue ceederust He0bx00uMble 015 GbINOJIHEHUSL PAOOMbL.
IloneBoe ucciaenoBanue Mo4B. B MoieBbIX YCIOBUAX U3YUYAIOT U OMPEEIISIOT MOYBHI,
JAI0T UM Ha3BaHUS MO BHEUTHUM, MOP(OJIOTHYECKUM MPHU3HAKAM, KOTOPHIE OTPaX)aroT
BHYTPEHHUE MPOIIECCHI, TPOXOJISIINE B TOYBAX, UX T'€HE3UC U UCTOPHUIO PA3BUTHS.
IlouBeHHBIE pa3pe3bl 3aKIAABIBAIOT JIJI1 U3YUCHUS U ONPEJICICHUS TIOYB B MPHUPOIHBIX
YCJIOBUSIX, YCTAHOBJICHUSI TPAHUI[ MEXIY Pa3IMUYHbBIMUA TMOYBAMHU, B3SITHEM OOpa3IlOB
JUTSL aHAJIU30B.
Tunsl nouBeHHOr0 pa3pe3a. Pa3pesnl ObIBAIOT TPEX THIIOB:

- NOJTHBIE (OCHOBHBIE pa3pe3bl);

- MOJIysIMBbI (KOHTPOJIbHBIE);

- IPUKONKHU (ITOBEPXHOCTHBHIE).
IlostHbIE, WM OCHOBHBbIE pa3pe3bl BCKPHIBAIOT BCE MOYBEHHbIE TOPU30HTHI U YacTh
HEU3MEHEHHOMW, WJIM MaJIOM3MEHEHHOW MaTepuHCKOM nmoposbl. ['myOuHa 3amoskeHus 3a-
BUCHUT OT MOIIHOCTH TOYB U IIeJIe UcCie0BaHu, OOBIYHO HaXOAUTCS B mpenenax 1,5
—2.0m.
Bb10op MecTa 3a/10keHNs MOJHBIX Pa3pe30B U UX Ha3Ha4veHue. [lomHbie pa3pe3sl 3a-
KJIaJbIBAIOT B HauOoJsiee TUMMYHBIX MecTaX. OHU CHyKaT JUisl JAETalbHOTO W3Y4YeHUs
MOP(OJIOTO-TEeHETHUECKUX TTPU3HAKOB U 0TOOpa 00pa3loB MO I'eHETHYECKUM TOPH30H-
TaM ISl (PUBUKO-XUMHUYECKUX, OMOJIOTHYECKUX U APYTHX aHAJIU30B, OMPEICICHUS
OKpacKH CTPYKTYPHI U T.II.
IMosysiMbl, HJIM KOHTPOJbHBIE pa3pe3bl 3aKiIafbBalOT Ha rnyouny 0,75 — 1,25 M.,
OOBIYHO O MaTEPUHCKON TTOPOJIBI.
Ha3naveHue moJiysiM, WM KOHTPOJBbHBIX Pa3pe30B — /i JONOJHUTEIBHOTO (KOH-
TPOJBHOTO) U3YYCHHS] OCHOBHOM YaCTH MOYBEHHOTO MPOGUIIS — MOITHOCTH TTOYBEHHBIX
TOPU30HTOB (YaCTO TYMYCOBOTO), TIIyOUHBI 3aJI€TaHUs PA3IUYHBIX COJICH, CTENIEHU BbI-
IIEJI0YEHHOCTH, ONO/I30JICHHOCTH, COJIOHIIEBATOCTH U T.1I.
IIpukonku, WM MeJKHUe, MOBEPXHOCTHBIE pa3pe3bl UMEIOT Tiyouny menee 0, 75 m
Y, KaK TPaBUJIO, CIYXKAT JJII YTOYHEHUS MMOYBEHHBIX TPAHUI] BBISIBICHHBIX C TTOMOIIBIO
MOJIHBIX Pa3pe30B U MOJYSIM.
Bri0op MecTa 3a/10:keHUS1 MOYBEHHBIX pa3pe3oB. Pa3pe3bl 3aknaabiBaloTCs B HauOO-
Jiee TUIUYHBIX MECTax MCCIeAYyeMOU TEPPUTOPUH, BJadu OT aBTOMOOMIIBHBIX U JKeJie3-
HBIX JIOPOT, CBAJIOK, OTCTOMHUKOB U T.II.
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OcHoBHbIE MpaBWIa KONKM pa3pe3a. Paszpes 3akianpiBaeTcsi B HanboJee XapakTep-
HOM, TUIIMYHOM MecTe obciienyeMoit Tepputopun. Ha mecte 3amoxxeHus KOMawT My C
pasmepamu 0,8x1,5%2,0 M, rae 2,0 m — riryObuna. Tpu CTEHKH 3TOM SIMbl — BEPTUKAIb-
HbIE, a yeTBepTas — cO cTyneHbkamu. CTEeHKa, KOTOpasl UCHOJb3YETCs ISl OMHCaHUs
paspesa, JOJKHA pacroiaraThCs HaMpOTUB COJIHIIA U ObITh IIaJKO 3aunilieHHON. [louBy
13 SIMBl BBIOPAChIBAIOT HA JJIMHHBIE OOKOBBIE CTOPOHBI, @ HE Ha CTOPOHY TOM CTEHKH,
OMHUCaHUE KOTOPOU MPOU3BOMIST.

HccaenoBanus pa3pe3a npou3BOIUTCS B CIEAYIONICH MOCIEI0BATEIBHOCTH:

- B TIIEPBYIO OYEPEab OMPEIEIAIOT MOYBOOOPA3YIONIYIO MOPOJY, €€ TpaHyJOMeTpude-
CKHI COCTaB, 3aCOJICHUE, CTETICHb YBIAXKHECHUS U OepyT 00pa3el] MaTepUHCKOMN MOPOIbI
JUTSL TIOCJIEIYIOIIETO U3YUYEHUS U aHAJIU30B;

- «JIUIEBas» CTEHKA IJIaJKO 3a4MINAeTCs, W MpaBas MOJOBUHKA dTOW CTEHKHU TpenapHu-
PYIOT HOKOM, CTaMECKOW, WJIM MaJE€HbKOW JIOMATKOM JIJIsl JTydllield BU3yalIu3aluu Mop-
(b osIoro-reHeTUYEeCKUX MPU3HAKOB MOYB. JIeBas MOJIOBUHKA CTEHKU OCTAETCS B TJIAJIKO
3QUUIIIEHHOM COCTOSIHUH JIJISI CPABHEHUS M KOHTPOJIS,

- MPUCTYNAIOT K U3YYEHUIO MOP(POJIOrO-TeHETUYECKUX MPU3HAKOB MOYB U OMHUCAHUIO
MOYBEHHOTO paspesa.

Onucanue mouBeHHOro npoduis. [locie Toro Kak MOYBEHHBIA pa3pe3 TOTOB K OMNH-
CaHWIO TPOBOJIAT ONHMCAHUE MOYBEHHBIX TOPU3OHTOB, oOparias ocoboe BHUMAHHUE Ha
XapakTep rnepexoja 0JHOr0 TOPU30HTA B APYroi, OTOMPAOT 00pa3iibl MOYB (MCIIOIB3YS
HOXX, WJIM MaJieHbKylo JionaTky). OmpenesneHne MoYB BEIYT CHHU3Y BBEPX, JJIS TOTO,
YTOOBI OCHIMAIOMIASCS MTOYBA HE Melllaja MPOBOAUTH HEOOXOIUMbIE HAOIIOIEHUS U 3a-
Mepbl. Pe3ynbTaThl onrcaHus MOYBEHHOTO pa3pe3a 3aHOCAT B «/{HEBHMK ISl OMCAHUS
MIOYBEHHOT'O pa3pesay.

IIpu onucaHuM NOYBEHHBIX Pa3pe30B:

- OIIPEACIIAIOT TNIYOMHY M XapaKkTep BCKUIAHUS MOYBbI IpH BoznericTBuu 10% comnsiHOU
KUCIIOTHI;

-OMPEIEISAI0OT MOIHOCTh KaXXIOTO TOPU30HTa M TMOATOPU30HTA M MX MOPGOJIOro —
TeHEeTHYECKUX TMPU3HAKOB: T'PAHYJIOMETPUUYECKOTO COCTaBa, OKPACKHU, CTPYKTYpHI,
BJIQXKHOCTH, IJIOTHOCTH, HOBOOOPA30BaHUI, BKIIOYEHUH, XapaKTep IMepexoja OIHOIro
TOPU30HTA B JPYTOM.

OT00p npo6 Ha J1abopaTOpHbIE AHAJIU3BI OTOOP IIPOO MOYBHI BEIYT CHU3Y BBEPX, IS
TOT0, YTOOBI OCHITIAIOMIASACSA TMOYBA HE MeIIajia MPOBOAUTH HEOOXOUMBbIE HAOIIOICHUS
U 3aMepHI.

Buvinonanenue nabopamopmoii pabomul - noopuzaouoe.

llopsooxk evinonnenus pabomeol.

- CTY/ICHTBI 3HaKOMSITCS ¢ MoHATHEM «[louBeHHBIN pa3pe3)» U THIMaMHu OYBEHHBIX pa3-
PE30B, OCHOBHBIMU MTPaBUJIAMU BBIOOpA MECT MX 3aJI0KEHUS U MX Ha3HaueHne. M3yqa-
10T OCHOBHBIC MpaBUJia KOMKHU pa3pesa, ero uccienoBanue, oroop mpod Ha gadopaTop-
HbIC aHAJIM3bI U OTMIMCAHNE TIOYBEHHOTO PO UIIS;

- Ha Toniorpaduueckoit kapte macmtabda 1: 10000, umu 1: 50 00, Ha ygacTtkax (mpea-
JIO’KEHHBIX MPETOo/IaBaTeNIeM), HAMEYAIOT MECTa 3aJI0KCHHSI pa3pe30B U OMPEACIISIOT
OPHEHTAITUIO ATUX Pa3pe30B HA MCCIICTYEMOU TEPPUTOPHH.
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lIpasuna evinonnenus u cooepxicanue omuema no 1ab6opamopHvim paboman.

1. B oTdeTe mpuBOAUTCS ONHMCAHUE NMOCIEA0BATEIBHOCTU JEUCTBUN CBA3aHHBIX C 3a-
JIO)KEHUEM ITIOYBEHHBIX PAa3pe30B, IIPAaBUJIaMU UX KOIKH, UCCIIETOBAHUSAMU U OITUCAHUEM
MOYBEHHOT'O MPODUIIS.

2. IlpuBonutcst 000CHOBaHKME BHIOPAHHBIX MECT 3aJI0’KEHUS TOYBEHHBIX Pa3pe30B U UX
THIIOB.

Koumponvuvie 6onpocbi.

1. Yrto M3y4aroT NpH MOJIEBBIX UCCIEAOBAHUIX ITOYB?

2. C Kakoii 11eJIbI0 3aKJ1a/IbIBAIOT IOYBEHHBIEC pa3pe3bl?

3. OCHOBHBIE THIIBI TOYBEHHBIX PA3PE30B.

4. C xaxoil 1enblo 3aKJIaAbIBAIOT MOJHbIE, UM OCHOBHBIE pa3pe3bl?

5. Kakue ¢paktopbl onpeaenstor ryOuHy 3aj105KeHHsI OCHOBHBIX pa3pe3oB?
6. Kakue paktopbl onpeaensitoT MECTO 3a105KEHUsT OCHOBHBIX pa3pe30B?
7. B kakux npejenax HaXOJUTCs TIIyOHHA MOTysIM?

8. Kakue 3aaun MOXKHO petaTh ¢ MOMOIIbIO TONYsIM ?

9. Kaxkue 3a1a4u MOKHO peIIaTh ¢ MOMOUIBIO MPUKOTOK?

10. B kakux MecTax 3aKJIaJIbIBalOT TOYBEHHbBIE Pa3pe3bl?
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