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BBEJAEHUE

JlabGopaTopHble pabOTHI SIBASIOTCS OCHOBHBIM BHJIOM YYEOHBIX 3aHATHI,
HaIlpaBJICHHBIX HA HJKCIEPUMEHTAIbHOE MOATBEPKACHUE TEOPETUUYECKUX
MOJIOKEHUN M (POpMHUpPOBAHUE YyUYEOHBIX U MPOPECCUOHAIBHBIX MPAKTHUYECKUX
YMEHUM.

enpto maGopaTopHbIX pabOT SBISETCS MPOBEACHUE HAOIIOCHUN
HCCJIEI0BATENBCKOTO XapakTepa JUIsl 3aKPEIUICHUs] TEOPETHUYECKOr0 Marepuania
no auciuiuimHe «MHXeHepHOe oOecredeHue CTPOUTENhCTBA (TEOJIOTHs)» U
pa3BUTHE HABBIKOB CaMOCTOSTEIBHONW pabOThl CO CIPABOYHBIM, YYEOHBIM
MaTepuajoM, HArJIsSAHBIMU TOCOOMSIMH, TpHOOpaMH U HHCTPYMEHTaMH,
OBJIQJICHUE METOAUKAMU U3MEPEHUN.

Brimonnenue cryaeHTaMu 1a00paTOpHBIX pabOT CIIOCOOCTBYET:

- (QopMUpOBaHMIO MPAKTUYECKHMX YMEHUH B  COOTBETCTBUU C
TpeOOBAHUSIMU K YPOBHIO IMOJATOTOBKH CTYJIEHTOB, YCTAaHOBJICHHBIMU paboueit
POrpamMMOM TUCUHUILTUHBI IO KOHKPETHBIM pa3jiesiaM (TeMaMm);

- 0000mIeHMIO,  CHCTEMaTU3allu{,  YIIyOJleHHI0,  3aKpEIUICHUIO
MOJYYEHHBIX TEOPETUUECKUX 3HAHUN;

- COBEpIICHCTBOBAHWID YMEHUW IPUMEHATH IOJIYYECHHBIE 3HAHUS Ha
MpPaKTUKE, peaIn3aldd E€IUHCTBA HHTEIUICKTYaJIbHOM W  IPaKTHUYECKOM
NEeSATEIbHOCTH;

- Pa3BUTHIO MHTEJUIEKTYaJbHbBIX YMEHUN y OyAYIIUX CHEIUAINCTOB;

- BbIpa0OTKE TpH  pEUICHUWU  TOCTABICHHBIX  33aJa4  TaKUX
po(ecCUOHATIBHO 3HAYMMBIX Ka4yeCTB, KaK CaMOCTOSTEIbHOCTb,
OTBETCTBEHHOCTb, TOYHOCTb, TBOPUECKAsI MHULIMATUBA.



TPEBOBAHUS K BBIMOJHEHUIO OTUETA

OTtuer mno jabopaTopHbIM  paboTaM  BBIIOJIHSAETCS Ha Oymare
craipaptHoro ¢opmara A4. JlomyckaeTcsi BBIIOJHEHHE OT4YeTa 11O
Ja00paToOpHBIM paboTaM B OOIIIEH TeTpajy.

CopepxaHue OT4eTa CleQyeT WUIIOCTPUPOBATH TAOIMIIAMH, CXEMaMH,
pucyHkamu u T.4. I'padmyeckomy marepuany Mo TEKCTy HEOOXOIMMO J1aBaTh
MOSICHEHHE B BHUJI€ CCBHUJIOK HAa PUCYHKH U CXEMbI, a BHU3Y O] rpaduuecKuM
MaTepuajgoM 003aTeNbHO BBITOJIHATH MOJIIHUCH.

B TekcTe oTdeTa He AOKHO OBITH COKPAIICHHBIX CJIOB, 32 UCKIIOYCHHEM
OOIIETIPUHSATHIX.

THUTYJIBHBIN JIMCT ABJISETCA MEPBOW CTPAHULIEW OTYETA U 3aMOJHAETCS 1O
ONpEeNeNeHHBIM TpaBWwiaM. B BepxHeM ToJie  YKa3bIBae€TCAd  IOJIHOE
HAaUMEHOBAaHHWE Y4YeOHOro 3aBefeHMsI U Kadeapbl, IO KOTOPOW BBINOIHSIOTCS
paboTHI.

B cpennem mnone nwumercs: "Otduer mo nabopaTopHOM padoTe 1o
muciumiuge..." Jlanee Onbke K JIEBOMY Kparo yKas3bIBalOTCA (aMMIns, UMs U
OTYECTBO CTYAEHTa, Kypc, rpymnmna (mudp), a K IpaBoMy Kparo (4yTb HUXKE)
yKa3bIBalOTCA (pamMuius, UMsi, OTYECTBO HAYYHOI'O PYKOBOIMTENS, a TAKXKE €ro
yu€Hasi CTENEeHb U yUYEHOE 3BaHUE.

B HmwkHEM mone yKa3bpIBa€TCA MECTO BBHINOJHEHUS paboT U Tof
BBINOJIHEHUS (0e3 ciaoBa "roa").

TutynpHbI THCT OoQopMiIsieTcss nmeyaTHbIM MpU(TOM (MM HaOpaHHBIM
Ha KOMIbIOTEpe). B cilyuae BHIMOIHEHHS] OTYETa B TETPAIN TUTYJIbHBIM JTUCT
oopmisieTcss me4aTHBIM MIPUQPTOM OT PYKH.

[Tocrme TUTYIBHOTO JHCTa TOMEMIAETCA CojepKaHue (OrjiaBieHuE), TIe
IPUBOJATCS BCE 3ar0JIOBKHU pabOThI M YKa3bIBAIOTCSI CTPAHUIIbI, HA KOTOPBIX OHU
nomeneHsl. Heo0XoauMoO MOMHUTB, YTO BCE 3arOJIOBKH COJIEP)KaHUS JOJKHBI
TOYHO MOBTOPATH 3aroyIoBKM B TekcTe. Cokpauiath WU JaBaThb UX B JPyroi
(bopMyIMpOBKE, MOCIEI0BATEIBHOCTH MO0 CPABHEHUIO C 3ar0JIOBKAMHU B TEKCTE
HEJb3S.

3aroJioBKM  OJWHAKOBBIX  CTyNeHEH  pyOpuKamuu  HEOO0XO0IUMO
pacroziaraTh Ipyr Moja APYroM, a 3arojoBKH MOCJEIYIOIIEeH CTYIIEHNU CMEIAloT
Ha TPU-TIATH 3HAKOB BIPABO IO OTHOIIEHHWIO K 3arojioBKaM TMPeIblIayIIei
CTYIICHH.

ITocne  kaxpoit  mabopaTopHoi  pabOTHI  TMOMEIIAETCS]  CIHUCOK
UCTIOJTb30BaHHBIX NICTOYHHUKOB.

PasnuyHoro ponma BcroMoraTeNbHBIE WIH TOTIOJHUTEIBHBIE MaTepPHAIIbI
MOMEIIAIOT B IPUIIOKEHUH.

Cxembl, PHUCYHKH, TpaUKd HEOOXOAMMO BBIMOJHATh KapaHIalloM,
YEepHOM TMAaCTOM WM TYWIBKO HAa JIACTAX IIMCYEH, YEpPTEeKHOW HIIHU
MUJUTUMETPOBOM Oymaru, KOTOpble BKJIAAbIBAIOTCSA B OTUET.



Ne

Tembl
HaumeHoBaHue TeM J1a0opaTOpHBIX padoT
AUCHH
TLUINHBI
4 JlaboparopHnasi padora Ne 1
3HAKOMCTBO C OCHOBHBIMHU 1OP01000pa3yOIMMU MUHEPATIAMHI
4 JlaGoparopHasi padora Ne 2
3HAaKOMCTBO C IVIABHEHIIMMU TOPHBIMHU ITOPOIAMHU
4 JlabopaTopnasi paGora Ne 3
OmnpeJenenne eCTeCTBEHHON BIaKHOCTH FPYHTOB
5 JlabopaTopnasi paGora Ne4
OmnpeJenenne 0cal0uHbIX TOPHBIX MOPOJ]
5 JlabopaTopnas padora Ne5
Omnpenenenne MeTaMopUIECKUX TOPHBIX TTOPOJT
5 JlabopaTopnas padora Ne6

[Tokazarenu pusndeckux u neOpMalMOHHBIX CBONCTB I'PYHTOB




JIABOPATOPHAS PABOTA Ne 1

Tema: 3B HAKOMCTBO C OCHOBHBIMUA
IHOPOJOOBPA3YIOIHIMMU MUHEPAJTAMHA

Ilenv pabomer: 3akpervieHUE 3HAHUM CTYJEHTOB 00 OCHOBHBIX
TEOPETUYECKUX TIOJOKEHUSIX HAyKd MHHEpPAJOTUH, a TakK >Ke IMOJIy4eHHe
HaBBIKOB IO CAaMOCTOSITEILHOMY OIPEIEICHUI0 MaKpPOCKOIMYECKUX CBOMCTB
MUHEPAJIOB.

3adauu pabdomel: W3y4YNTb MAKPOCKOIUYECKUNA METOJl OIpPEAEIICHUS
MUHEPAJIOB IyTEM HAOIIOACHUS JIETKO PA3IMYUMbIX (BHEIIHHUX ) IPU3HAKOB.

[Ipu 3TOM HOPMHUPYIOTCS KOMIIETCHITHH:

— OIIK-4 - cnocobeH wHcCmonb30BaTh B Mpo(dhecCHOHATBHOM
JESATEIbHOCTH PACTIOPSIUTENbHYI0O U TPOCKTHYIO JOKYMEHTAlUI0, a TaKXKe
HOPMATHUBHBIE TMPAaBOBbIE AaKThl B 00JIACTU CTPOUTEIHCTBA, CTPOUTEIHLHOMN
WHYCTPUU U KUJIUITHO-KOMMYHAJIBHOTO XO3iCTBA

— OIIK-5 - croco0eH y4yacTBOBaTb B HMHXKEHEPHBIX H3bICKAHUSAX,
HEOOXOJIUMBIX ISl CTPOUTENBCTBA U PEKOHCTPYKIIUU OOBEKTOB CTPOUTEILCTBA
U KUJTUITHO-KOMMYHAJIBHOTO XO3SIHCTBA.

Teopemuueckaa yacmeo

Mumnepanvl — 5mo npupoOnvie meaa, uMelOwue ONnpeoeeHHbll
XUMUYeCKUli cocmas, @usuyeckyio @opmy, obpazyiowuecs 6 pe3yivmame
DUBUKO-XUMUUECKUX NPOYECCO8 8 3eMHOU Kope.

Bcero B 3emiie Haxogutcst okosio 7000 MuHEpasioB, Opo1000pa3yomux
— okouio 100.

IHopomooOpa3yoniue MUHEPAIbl — MHUHEPAJbI, BXOISIINE B KAaY€CTBE
MOCTOSIHHBIX ~ CYIIECTBEHHBIX KOMIIOHEHTOB B COCTaB TOPHBIX MOPOJ.
Hawnbomnbinee 3HaueHNE UMEIOT CUITUKATHI (75 % Macchl 36MHOM KOPBI).

MuHepalibl HaXOASITCSl B MPUPOJIE OOBIYHO B BUJIE KPUCTNALIO08 PAZTUYHOMN
(GbopMBI U pa3MepoB, pexe — B BUJAE CIUIOUIHBIX MAacC aMOP(HOro CIIOXKEHUs.
1100 kpucmannom nonumaiom meepooe meno, 6 KOMOPOM IleMeHmMAapHble
yacmuywvl (Amombul, UOHBI, MOIEKYIbl) PACHONONHCEHBI 3AKOHOMEPHO U KOMOpble
00.1a0am cnocobHOCMbIO CAMOO2PAHAMbCAL.

CnocoOHOCTh caMOOTPaHATBCH — 3TO CIIOCOOHOCTh  KPUCTAIUTMYECKUX
MHUHEPAJIOB MPU CBOEM 00pa30BaHUU, POCTE MOKPHIBATHCS TUIOCKUMH TPAHIMH U
NPSMOJIMHEWHBIMUA ~ pebpamMu, mpuoOpeTass T'e€OMETPUYECKH MPABHIBHYIO
MHOTOTpaHHYI0 (OpMYy B BHJIE€ KPUCTALIOB. ITO CBOMCTBO MPHCYIIE TOJBKO
BEILIECTBAM C KPUCTAILUIMYECKUM CTPOCHUEM.

[Toutn Bce KpUCTALTUYECKUE MHUHEPATBI TIPH OJIATOTPUATHBIX YCIOBUAX
uX pocta 00pa3yloTcs B BHjaE Oojiee WIM MEHee YEeTKO O(OPMIICHHBIX
MHOTOTPAHHUKOB C TUIOCKUMH TpPaHSIMH, TEPECEKAIOMMMUCS IO TIPSIMBIM
JUHUSIM — peOpaM. AMOpPHOCT, MUHEPAJIOB 00YCIIOBIMBAETCS O€CIOPSI0UHBIM
pacrojioKeHueM MOJIeKYJl U aToMoB. BceneacTBue 3toro amopgHbie MUHEPAJIbI
HE Bcerjga o00J1alaloT CIIOCOOHOCTBIO CAMOOTPAHSATHCS M, CJIEIOBATEIbHO, B
MpoIlecce CBOEro 00pa30oBaHUsI HE MPUHUMAIOT MPABWIHHBIX M€OMETPUUYECKUX
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dbopMm. B mopaBmsromeM OONBLUIMHCTBE CiIy4aeB aMOp(HbIE MHUHEPAIIbI
MPEICTABIICHBI 3eMJIMCTHIMU MaccaMu.

3emnucmole maccwt - CKOIUICHUS] TOHYANIIMX 3€PEH-TIBUTMHOK, KOTOPHIE
4acTO HEBO3MOXKHO Pa3IUYUTh HEBOOPYKEHHBIM TJ1a30M. 3€MIIUCTHIE MAaCChI
KEJITOro U Oyporo 1BeTa HA3bIBAIOT OXPUCTHIMU, YEPHOT'O - CAXKUCTHIMHU.

Kaxxnprit Munepan o0iamaet 60jee UiId MeHee MOCTOSTHHBIM XUMUYECKUM
COCTaBOM M OIPEACIICHHBIM BHYTPEHHUM CTPOEHHEM. OTH JIB€ Ba)KHbIC
OCOOCHHOCTH OOYCJIOBIMBAIOT JOBOJBHO TIOCTOSTHHBIC WHAMBHUIYaJIbHbIC
BHEIITHHE, TaK Ha3bIBaEMbIE Qusuueckue ceolicmea MuHepanios, o KOTOPbIM 3TU
MUHEpaJbl Pa3INYaroT.

[Ipu omnpeneneHM MHUHEPAIOB IO BHEUNIHUM NPU3HAKaM B NEPBYIO
ouepep 00palaeTcss BHUMAHKUE Ha CIEAYIOIINE UX CBOMCTBA!

e breck — CIOCOOHOCTh MUHEPAJIOB OTPaKaTh CBOMMH MOBEPXHOCTIIMHU
ceT. Pasnuualor cienyromue Buabl Ojecka:
Memannuueckuii — HAOMHUHAET OJIECK MOBEPXHOCTU CBEXKETO U3JI0Ma METAJLJIOB;
CmeknsaiHHbll — HATOMUHAET 0JIECK MOBEPXHOCTHU CTEKJIA,;
WenKosucmylli — XapakTepeH [UIsl MHHEpAJIOB, HMEIOIIUX BOJOKHUCTOE
CTPOEHUE;
Bonoknucras - meramopduueckass ropHas Mopoa CIIO0XKEHA 60J10KHUCHIbBIMU
MuHepanamu, NeperieTaloUMUCI MEKIY COOOM.
Kupnblii — IOBEpXHOCTh MUHEPAJIa Kak Obl CMa3aHa KUPOM;
Bockosoti — 0X0% Ha CTEKJISIHHBIN, HO 00JIee TYCKJIbIN;
Mamoevii — oTcyTcTBHE OJsiecka BOOOIIE, XapakTEepeH [JIsi MHUHEPAJIOB
aMOp(HOTO CIOXKEHUS,

. AamasHblll — O4EHb CUIIBHBIN CTEKJITHHBIN OJIECK.

o Tsepdocmy. CTeniCHD TBEPJIOCTHU MUHEPAJIOB OLICHUBAETCS
MPUOJIMKEHHO B COTIOCTABIICHUU C OTPEICIICHHBIMU 3TAJIOHHBIMA MUHEpaIaMH,
PACIIOJIOKEHHBIMU B TOPSAKE BO3pACTAIOUIEH TBEPAOCTH, KaK 3TO yKa3aHO B
nIkajie Teepaoctu Maoca:

Tanpk 1
[ToneBoy mmar 6
['unc 2

Ksapi 7
Kaneout 3
Tomnas 8
Onrooput 4
Amnatur 5

Ammas 10

[Ipu omnpeneneHun TBEPAOCTH MHUHEPAIOB CIEAYyET UMETh B BHUIY, YTO
HOTOTh OCTaBJISIET I[apallMHy Ha MUHEpajdax ¢ TBEPAOCTbIO 1-2, CTEKIO — Ha
MHUHEpAJIax C TBEPIAOCThIO 4 W HUXKE, Kene30 (TBO3[b) — Ha MHHEpAIaX C
TBEPOCThIO 110 4.5, Je3BUe HOXka (CTallb) — HAa MUHEpajax ¢ TBEPAOCTBIO 5 U
Huxke. CTOUT OTMETHUTH, 4TO IiKaja Maoca — He aOCcoJfoTHAs, T.€., HapuMep,
anma3s TBEpP>KE TaJIbKa HE B JIECSTh, @ B COTHU Pa3s.



o Cnatinocmb —  CHOCOOHOCTb ~ MHMHEpaja  pacKalblBAThCS 110
OIpeICIEHHBIM HAMpaBJICHUSIM C 00pa30BaHUEM POBHBIX, INIAAKUX U OJIECTSIINX
noBepxHocTed (Hampumep, cmroaa). CrnallHOCTh, KaKk M TBEPAOCTh, SIBISETCS
OCHOBHBIM CBOMCTBOM MUHEpAJIOB IPH OINPENEICHUH HUX M0 BHEIIHUM
npusHakaM. [Ipu OTCyTCTBUM CIaiHOCTH MHMHEpAJ MO yIapOM pacKallbIBaeTCs
10 CITy4YailHBIM HEPOBHBIM ITOBEPXHOCTSIM.

Cnaiinocms pazoensiom Ha:

1. HECOBEPIIICHHYI0O — HAa HEPOBHOW MOBEPXHOCTH H3JIOMa KOE-TJE
BUJTHBI OTJCTHHBIC POBHBIC TIIOMIAKH;

2. COBEPIIICHHYIO — IOBEPXHOCTh HM3JIOMa COCTOWT W3 IIJIOCKOCTEH
CHAHOCTH, MHOT/Ia YIaCeTCS OTACIUTh KyCOYKH MPaBUILHON (POPMEI;

3. BECbMa COBCPIIECHHYI0 — MHHEpal JIETKO pacKajbIBacTCs II0
IUIOCKOCTSIM ~ CMAMHOCTH HA IUIACTUHKUA WM KYCOYKH JpYrol  QopMsl
(CBOMCTBEHHOU TaHHOMY MUHEpaIy).

A TaKxe 10 B3aMMHOMY PACIOJI0KECHUIO MJIOCKOCTEH CIAMHOCTH:

° CIIAHOCTh MO OJHOMY HAITPaBJICHUIO - MUHEPAJ PACKaJIbIBACTCS HA
IJTACTUHKH, JIMCTOYKH, YCIITYWKH;
° CIIAHOCTh MO JIBYyM HANpPaBJICHUSIM: MUHEpPAJl PACKAIBIBACTCS HA

OpU3MBlL, WIOJOYKH, MpPUYEM IUIOCKOCTH  CHAHOCTH  MOTYT  OBITh
NEPHEHANKYJIIPHBI IPYT K APYTY, WU IEPECEKATHCS MO/ YIIIOM;

o CHAHOCTh II0 TPEM HAIIPABICHUSM: MUHEpaJ PACKaIbIBAECTCS Ha
napajuiesienunebl, KyOuKH, IJIOCKOCTH CHAWHOCTHU TaKXe MOTYyT OBITh HE
NEePHEHANKYJISAPHBI IPYT K IPYTY.

Crnenyromue (Qu3nyecKre CBOWCTBA MHUHEPATIOB TaKKE HCIHOJIb3YIOTCS
IIPU ONPEIEICHUU MUHEPAJIOB, HO OHU MEHEEe BaXKHbl U MHOI/IA BAPbUPYIOTCS Y
OJIHUX U T€X € MUHEPAJIOB B BECbMa IIUPOKUX Mpeesax.

H310M — 3TO TIOBEPXHOCTh MUHEpAJa, MOJYyYEHHAs MIPU €ro
pacKabIBaHUU.

M3510M OBIBaET:

1. MO CMAaWHOCTH — XapaKTepeH I MUHEPAJOB KPUCTAJITMYECKOTO
CTPOCHUS;

2. PaKOBHUCTBIH — MOJydYaeTcs TJajKas MOBEPXHOCTh HEMPABWILHOMN
GbopMBI C BOCKOBBIM OJIECKOM, C XapaKTepHbIMU '"BOJHAMH' — OOBIYEH Y

aMOpP(HBIX U CKPBITOKPUCTAIIMYECKUX MUHEPAIOB; PAKOBUCTBIA HU3JI0OM HMEET
CTEKJIO;

CKpBITOKPHCTA/UIMYECKHMM (KPUNTOKPUCTAIINYECKUM) MHHEPAJIOM
ABJISICTCS. TAaKOW MHUHEpal, B KOTOPOM KPHUCTAJUIMYECKUE 3€pHA HACTOJIBKO
MaJIbl, YTO HE BUAHBI JaXE MOJ MUKPOCKOTIOM.

3. 3eMJIUCTBI — TakOW W3J0M ObIBa€T y TIWHUCTHIX MHHEPAJOB,
MOBEPXHOCTh HEPOBHAsSI, HE OJIECTHT;


http://chem21.info/info/131375

I'simHMCcTBIE MHUHepadbl — TpyNa BOJHBIX CUIMKATOB, CJIArarIINuX
OCHOBHYIO ~ MacCy INIMHHMCTBIX  OTJIOXEHUM M OOJbIIed  4YacTu HOYB U
OTIPEAETAIOIMX UX (PU3UKO-XUMUYECKUE, MEXaHUUECKHE U JIp. CBOWCTBA.

['munucThIE MUHEPAJIbI SBIISIOTCS IPOJYKTOM BbIBETPUBAHMUSI
IPEUMYIIECTBEHHO MarMaTHYeCKUX M MeTaMOp(HUUECKHUX TOpPHBIX HOpOJ Ha
JTHEBHOU MMOBEPXHOCTH.

4, 3aHO3UCTBIM — XapakTepeH UId MHUHEPaJIOB BOJOKHHUCTOTO
CTPOCHHS;
S. HEPOBHBI — TAaKOW H3JIOM BCTPEYAETCS Yy PYAHBIX MUHEPAJIOB, y

MUHEPAJIOB OPTaHUYECKOTO TPOUCXOXKICHHS, OH IOX0XX Ha 3EMIIUCTBIN, HO
MOBEPXHOCTH 001a/1aeT OJIECKOM.

Py[lé — BU/ ITOJIC3HBIX HCKOIIaCMBIX, IIPpUPOJHOC MHUHCPAJIBHOC
06p330BaHI/Ie, CoacpKamee COCANHCHUA ITOJIC3HBIX KOMIIOHCHTOB (MI/IHepaJ]OB,
MGT&J’IJ’IOB) B KOHOCHTpaOuAX, ACIAIOIMUX HMU3BJICUCHUC OJTHUX KOMIIOHCHTOB
O9KOHOMHNYCCKH HGJ'IGCOO6pa3HBIM.

IInomnocms. Y OONBIIMHCTBA MUHEPAJIOB OHA HAXOJUTCS B IMpejesiax OT
0.6 r/cm3 (stHTapsb) 110 5-6 r/cM3 (pyaHbBIE MUHEPAJIBI).

[[eem. MuHepanbl yCIOBHO JEIATCS HA TEMHBIE U CBETJIbIE. TeMHbIE, KakK
paBUJIO, UMEIOT OOJBUIYIO MIOTHOCTh U HEMPO3PAUYHBI, CBETJIBIE MHUHEPAJIBI
JIErde M MOYTH BCE B TOM WJIM MHOW CTENEHHU MPOITYCKAIOT CBET. 151 HEKOTOPBIX
MUHEPAJIOB IBET MOXXET OBITh OMPENEISIONIMM CBOMCTBOM (XJOPUT — BCErAa
3€JICHBIN), Y IPYTUX OT 3aBUCUT OT MpUMecei (MOJIeBbIe MINaThl ObIBAIOT OebIe,
KpPacHBIE, pO30BbIE, 3€JICHOBATHIE, YEPHBIE).

Llsem uepmwi. IHOTHA 1BET MHUHEpaa B KYyCKE OTIMYAETCAd OT IBETA
MOPOIIIKa ATOTO e MuHepana. Hanmpumep, rematut (okene3Has pyja) TEMHO-
CEpOro WJIM YEPHOTO I[BETa JIaeT KPOBABO-KPACHYIO YepTy — OJyiaroapsi HUMEHHO
9TOM OCOOCHHOCTHU OH M TMOJTYYHJI Ha3BaHHUE.

lIpospaunocmy, 3amax, BKYC, MAarHUTHOCTb, IUIABKOCTb HEKOTOpPbBIE
JpyTue€ CBOMCTBAa HUMEIOT ONpPEACISIONee 3HAYCHUE JIMIIb JJIsI HEMHOTHX
MUHEPAJOB.

MarHuMTHOCTb - 3TUM CBOMCTBOM 00JaJat0T HEMHOTHE MHUHEpaibl. [l
OTpEICJICHUS] MATHUTHOCTH TIOJIB3YIOTCS MAarHUTHOM CTpenKoi,MaruuT. CHIBHO
MarHUTHbIE MArHETUT WJIA THUPPOTUH TPUTITUBAIOT WJIA OTTAIKHUBAIOT
MarHuTHYI0 CTpeNKy. MarHuTHpleé CBOWCTBA BaXXKHBI TPU JUATHOCTUKE
MUHEpaJIOB. [Ipy MUHEpPATOrMYECKUX HCCIACTOBAHUMSIX IO ATUM CBOMCTBaAM
IIPOM3BOJIUTCS pa3/ielieHHe MHUHEpaJoB Ha (pakiuu (DaeKkmponposooHOCHb,
Paouoaxmusnocms).

Muneparbl AenATCs 0 XMMHUECKoMy cocTaBy Ha 10 kiaccoB (Tabm. 1).
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Knaccugpurayus munepanos. Tabnuya 1

Kuacc HauMeHoBaHHe
| CuiukaTsl
I Kap6oHnatsl
i OKUCIIBI
v I'mapooxkuciel
\Y Cynbhumbt
Vi Cynbdarsl
Vil Tanmonnel
VI docdatsr
IX Bonbsdpamarsr
X CamopoiHbIE DJIEMEHTHI
3aoanue Nel
3aHOJIHI/ITI> Ta6J'II/ILIy 2 B COOTBCTCTBHUHA C BAPHUAHTOM.
Tabmura 2
Nen/n Haumenosanue Onucanue
Munepain
doto
Kiacc
XHUMHUYECKUI COCTaB
IIpoucxoxaeHune
[{Ber
I1BeT uepTsl
bneck
TBepaocTe
CnaifHOCTb
Nzaom

Y CTONYMBOCTH K BBIBETPUBAHUIO

[IpuMeHEeHNEe B CTPOUTEIILCTBE




Bapuanmuo

Ne papuanra MuHepaJibl
Bapmuasnr 1 Kanpuur MyckoBUT
Bapuant 2 Ksapig Tomnas
Bapuant 3 Homnomur ['unc
Bapuant 4 CunbBuH I'padut
Bapuanrt 5 Cepa ITupur
Bapuant 6 Marnesut Porosast oOMaHka
Bapuant 7 Tanbk ABruT
BapuanT 8 Kaonunur XanuenoH
Bapuant 9 Duroopur JIumonut
BapuanT 10 Amnarur [Mupur
BapuanT 11 Boussppamur Kunosaps

Obopyoosanue, mamepuaivl
1.Onpenenurenu MUHEPAIIOB.
2. Pa3gaToyHnle KOJJIEKIINN.
3. TaOauibl XUMUYECKHUX PJIEMEHTOB U (POPMYJT MUHEPAJIOB.

Ykazanun no mexnuke 6ezonacnocmu 013 cmyoenmos npu
npoeedeHuU 1a00pamopHBIX padom

1. C ob6pa3uiaMu MUHEPAJIOB CIEAYET 00paIlaThCsi AKKYpaTHO, HU B KOEM
cllydae He pOHSTh U HE OpocaTh HX.

2. B mpouecce ompeneneHuss TBEPAOCTH MHUHEPAIOB MpU paboTe Co
CTaJIbHBIM HOXXOM WJIM CTEKJIOM, HEOOXOIMMO OBITh MPEACIIBHO OCTOPOKHBIMU
BO M30€kaHne Mope30B U maparuH. [Ipu paboTe co CTeKIIOM HEb3sl MPOBOIUTH
JMArHOCTHKY, JIep’ka CTEKJIO B PYKe, MOCKOJBbKY MO/ JaBICHHUEM TBEPOTO
MUHEpaaa OHO MOXET pa3oMHUThCs. HE00X0IMMO MOJIOKUTH CTEKIIO Ha CTOJ U
TOJIBKO TOCJIE ATOTO MPOBEPSTH TBEPIOCTH MUHEPAJIA.

3. Ilpu pabote ¢ pa30aBICHHOW COJSHOW KHCIIOTOW ClemyeT HM30erarhb
MOTIATaHMS KUCIIOTHI Ha MMOBEPXHOCTh KOXKH, B TJIa3a WU B poT. Eciam ke 310
MIPOU30IILIO0, JOCTATOYHO MPOMBITH MTOPAKEHHBIE YYACTKH BOJIOM.

4. Tlpu ompeaeneHNH HAMWYHAS BKyca MUHEPAJIIOB HM B KOEM cllydae He
poOOBaTh MUHEPAIIBI HA BKYC, HEKOTOPBIC MUHEPAIbl UMEIOT B CBOEM COCTaBE
STOBUTHIC BEIIECTBA, KOTOPBIC MOTYT BBI3BaTh OTPABJICHUE.

5. IIpu ompenencHUM TOPIOYECTH HE HCIOJB30BaTh 3aKUTAIKH W HE
MOJHOCUTh MHUHEpaldbl pyKaMU K OrHiO. HekoTopeie MuHEpambl MOTYT
BCIIBIXMBATh TPU KOHTaKTe ¢ OTHeM. [l ompeneneHuss TOPIOYECTH CIEIyeT
MOJHOCUTh HEOOJIBIIION KYCOYeK MHHEpaja K OTHI0O CBEYM WJIH TOPEIKH
MUHIIETOM.



3aoanus, nOpaodoK u nOcied06ameIbHOCHb 6bINOSIHEHUA PAOOM bl

B pesynbrare BBINMOMHEHHOW pabOThl CTyACHTaM CJEAYeT HayYHTbCS
OTIPEJIENISTh CBOMCTBA CIEAYIOIIMX OCHOBHBIX MOPOJ000PA3YIONIUX MUHEPAIOB
M0 YKa3aHUIO MPEToaaBaTesl.

Cooepircanue omuema

OTuyeT J0JDKEH CoJiepKaTh:
L{ens pabOTHL.
3agaun pabOTHI.
Teopernueckas 4acThb.
Hcnonszyemoe 000pyaoBaHue.
Ornurcanue KJIacCoB MUHEPAJIOB.
Texnuka 0€30MaCHOCTH.
BriBoibI.

NogohkwdE

Konmponvnwie sonpocul

1 UTo Ha3bIBACTCSI MUHEpAJIaMH U TTIOpogaMu’?

2 JlaliTe cXxeMaTHYEeCKyI0 KIacCH(HUKAIIMI0O MHHEpPAJoOB II0 UX
XUMHYECKOMY COCTaBY.

3 Kakoe nmpakTudyeckoe 3Ha4€HHWE MMEET re0JOru4YecKas XpOHOIOTHS
JUUIS. ”HKEHEPHOU reoJIorun?



JlabopaTtopnas paGora Ne 2
Tema: 3HAKOMCTBO € IJIABHEHINMMHU FOPHBIMHU TOPOAAMM

Ienv pa6omel: 3aKkperuieHHe 3HAHUN CTYJICHTOB 00 OCHOBHBIX T'OPHBIX
TIOPO/Iax, a TaK JKe IMOJTyYCHHE HABBIKOB TI0 CAMOCTOSTEIILHOMY OIPEICIICHHIO.

3adauu pabomer: U3yUUTh MAaKpPOCKONMUYECKUH METOJ| OIpeeTIeHuUs
TOPHBIX IOPO/T IyTEM HAOIIOACHUS JISTKO PA3IMYMMBIX (BHEITHUX ) IPU3HAKOB.

[Tpu 3TOM POPMHUPYIOTCS KOMITETEHIIHH:

— OIIK-4 - cnocobeH wHcCmonb30BaTh B MpOo(hecCHOHATBHOM
JESITETBHOCTH PACTIOPSIIUTENIEHYI0O M TPOCKTHYIO JOKYMEHTAIUIO, a TaKXKe
HOPMAaTHBHBIC TIPAaBOBbIE AaKThl B OOJAaCTH CTPOUTEIbCTBA, CTPOUTEIHHOM
WH]YCTPUU U )KWIHAIIHO-KOMMYHAJIBHOTO X03SHCTBA

—  OIIK-5 - cmocobeH ydacTBOBaTb B HMHXKEHEPHBIX HM3BICKAHUSX,
HEOOXOUMBIX JIJIsl CTPOUTENBCTBA M PEKOHCTPYKLUU OOBEKTOB CTPOHUTEIHCTBA
Y KWTAITHO-KOMMYHAITBHOTO XO35HCTBA.

Teopemuueckaa wacmo

T'opnvie nopoovl IPECTABIAIOT COOON arperatsl (HEYTO COCTAaBHOE,
COBOKYMHOCTh 3JIEMEHTOB, O0pa3yIOIUX CHUCTEMY WM €€ 4acTb) MHHEPAJIOB
WK OOJIOMKOB pa3HbIX Nopoja. OHU pa3nuyaroTcs MO COCTaBy, COCTOSHUIO, a
TaKXKe M0 CTPYKTYPHBIM U TEKCTYPHBIM OCOOEHHOCTSIM.

. [TpuMepsbl rOpHBIX
MOPOJI: TPAHUT, 06a3albT, IJIMHA, IECOK, COJIb, TOP(Y, KAMEHHBIN
yIoJib, M€ U T. II.

. ["opHbIe TOPO/IBI U3yUYaeT HayKa retporpadust (Wi IeTPOIOTHs) —
YYEHHUE O TOPHBIX NOPOJIAX.

CocTaB TOPHBIX MOPOJI ONPEACISICTCS WX MUHEPATOTHISCKUM U COJICBBIM
COCTaBOM, a COCTOSIHHE — IJIOTHOCTBIO CJIOXKEHUS, BIIaXKHOCTBIO U T.]I.
ITnomnocmo croocenus (dv) — 3To Macca abcomoTHO cyX0it mouBsl (M) B
eauHuIle ooObeMa mouBbl (V) CO BCEeMH CBOMCTBEHHBIMH €CTECTBEHHOM ITOYBE
MyCTOTaMH, BEIpO)KCHHAS B r/ems;
dv=M/V

Cmpykmypa — 3TO COBOKYITHOCTh OCOOCHHOCTEH BHYTPEHHETO CTPOCHUS
nopojbl, OOYCIOBIEHHBIX pa3Mepamu, (OPMOM W B3aUMOOTHOIIEHHUEM €€
COCTaBHBIX YacTEH.

TexcTypa rOpHBIX MOPOJ  OMPENENSeTCs WX BHEIIHUM  OOJHKOM
(HampuMep, MaCCUBHOCTBIO, CIIOMCTOCTHIO (BBIpAkaeTcs B YEPEAOBAHHH CIIOEB
pPa3IUYHOTO COCTaBa) U T.H.), OOYCIOBIICHHBIM HEKOTOPBIMH OCOOEHHOCTSIMU
CJararoimx nopo1y 4YacTHil.

Macmamuueckue (UzeeparceHHvle) NOpPoobl.
K rpynme wmarmarndeckux (WM3BEp)KEHHBIX) OTHOCSIT BCE TOPOJPI,
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o0pa3oBaBIIMECA MYTEM OCTBHIBAHUS OTHEHHO-KHJKHX KaMEHHBIX PAcIlJIaBOB —
Marmbl. TakOBbI TPAHUTHI, 0A3AJIBTHI U T.]I.

Marma npencraBisieT co0oi BSI3KHM M0 KOHCHCTEHIIMM PacIUlaB BEChMa
CJIOHOTO CHUJIMKATHOTO COCTaBa, OOOTallIEHHBIM MapamMu BOIbI U Pa3IuYHBIMU
razamMud (KHCIOPOJOM, BOJOPOJOM, (pTopom, xjopom u np.). [Ipu uznusauu
MarMbl Ha TIOBEPXHOCTh 3E€MJIM OHA YaCTUYHO WJIU IOJHOCTHIO TepseT
HACBIIIAIONINE €€ ra3bl. B TakoM COCTOSIHUU €€ Ha3bIBAIOT YXKE JIdBOlI.

[Ipomecc oOpa3zoBaHusi MarMaTHUYECKHX IOPOJ M3 MarMbl WM JIaBbI
3aKJIF0YAETCs] B MOCTEIIEHHOM BBIJIEJIEHUU U3 HEE MPU OCTHIBAHMM MHUHEPAJIOB B
TBEPAOM cocTOsiHMU (Kpuctamumsauus). [Ipouecc 3ToT mpoaomkaeTcss A0 TeX
1op, MOKa BCA Macca MarmMbl HE MEPEHIeT B TBEPJOE COCTOSIHUE — OOpaTUTCS B
TOPHYIO MOPOJIy TOTO UM MHOTO BHJIa B 3aBUCUMOCTH OT XUMHYECKOIO0 COCTaBa
UCXOAHOM Marmbl M OT GU3HKO-XUMHUECKUX YCIOBHI ee oOpa3zoBaHus. Marma B
OJIHMX CJIy4asX 3aCThIBACT B HEAPAX 3€MJIU, MPHU MEIJIECHHOM OCTHIBAHUU J1a€T
Hayayio o0pa3yeT IIyOMHHbIC WHTPY3UBHBIC MOPOJbI, B JAPYIHX CiIydasX OHa
JIOCTUTAET IOBEPXHOCTU 3€MJIM, PA3JIMBACTCS M JaeT HA4yaJlo W3JIMBIIMMCS
(o dy3uBHBIM) mOpoaam. Kpome Toro pasnuyaroT HM3JIMBIIMECS MOPOABI IO
BO3pAacTy — MOJIOJbIE U JPEBHUE.

MarmaTudeckue MOpoabl — JOpOTHe, HMX TshKelo o0pabdarhiBaTh, HO
TEXHUYECKUE NTOKA3ATENIN BBICOKHE.

CocraB TrOpHBIX MOPOA  SIBISIETCA NEPBOM W3  BAKHEHIINX
XapaKTEPUCTHK:

a) MuHepajJbHBIii cOCTAB  pa3sHOOOpa3eH, XOTS MpPEJCTaBIICH
CPABHUTEIBHO HEOOIBIIUM YHCIOM MHHEPAJIOB, TPEUMYILIECTBEHHO CHIIMKATOB.
Kak a1 mo0bIX JpyruX TOPHBIX MOPOJ, OH MOCTOSTHEH JJIS KaXKI0M KOHKPETHOM
MarmMaTU4eCKON TOPHOU MOPO/IBI.

I'naBuble (TOpOa00Opa3yrONMIKe) MHUHEPATBl MarMaTHYECKUX TOPHBIX
nopoa — moJeBblie mmmatel (okono 60%), kBapiy W nmpokceHbl (mo 12%),
OCTaJlbHbIE MHHEpalbl (poroBasi oOMaHka, HeeIuH U JIp.) UMEIOT MEHbIIEe
3HAYECHUE.

BropocTenenHble MuHEpadbl MAarMaTH4eCKUX TOPHBIX TOPOJ HE
ABJISIIOTCSL UX HEOTHEMJIEMOM 4acThi0, HO MOTYT CUJIBHO BJIUSATH Ha CBOMCTBa
nopon (mpucyrctBue 1-2% nmpuTa AenaeT TPAHUT HENPUTOJHBIM  JJIS
OOJIMITOBKH ).

Cpean  marMaTM4eCKMX  TOPHBIX  MOPOJ  BCTPEYAIOTCA  Kak
MOHOMMHEpAJIbHbIE (IYHHUT), TaK U MOJIUMHUHEPAJIbHBIE (TpaHuT, rabopo). Oaun
U TOT € MHUHEpald MOXET ObITh B OJIHOM MOpPOJE TJIaBHBIM, a B JIPYroii—
BTOPOCTENEHHBIM (poroBasi oOMaHKa B TpaHUTaX COCTaBlisieT He Oosee 1-2 % u
SBJIIETCSI BTOPOCTENIEHHBIM MHMHEpajoM, a B rabopo— okoio 40% u siBisieTcs
TJIABHBIM MUHEPAJIOM).

X¥MHYECKUH COCTAaB MArMaTH4eCKHX TOPHBIX TIOPOJ SBISETCS
OCHOBOW WX KJjacCU(UKAIIMU. YUWUTHIBAs XapaKTEPHBIE OCOOCHHOCTH COCTaBa,
MarMaTH4ecKue

TOPHBIE TTOPOJIBI KJIACCH(PHUIIUPYIOT IO CoACpKaHuI0 kpemHe3émMaSi02:

HOuokcna  kpémumss  (okcua — KpemHHsS, — KpemHe3éMm, SiO;) —



https://biograf.academic.ru/dic.nsf/ruwiki/6514
https://biograf.academic.ru/dic.nsf/ruwiki/6514

O€CIBETHBIC KPUCTAIIIBI, 00JIaaI0T BRICOKOM TBEPIOCTHIO U MTPOYHOCTHIO.

. ynbTpakucibsie Si02 > 75% (mermatur);

. kucisle 75% <S102> 65% (rpanur);

. cpenune65% <Si02> 52% (nuopur);

. ocHOBHBIES2% <S102> 40% (ra66po, 0a3anbr);

. yibTpaocHOBHBIES102 <40% (TUPOKCEHMUT).

B coctraBe 3THX Trpymnn BBIAETSIOT My TPYIITY IMIEIOYHBIX IMOPO/I,
OTIINYAIONTUXCSI TIOBBIIIIEHHBIM COJIEP’)KAaHUEM HATPUS U Kalus (CUEHUT, TPAXUT).

B nmpyrux ciydasx MarmMa AOCTHTAeT 3€MHOW TMOBEPXHOCTH M OBICTPO
3aCThIBACT MPH HU3KOM JABJICHWHU, 00paszys MOpOJbl ¢ oO0miIneM amop(HOTOo
cTeksia (oOcuauaH), 4acTo O4YeHb MOpHUCThie (0azanbT). DTO TaK Ha3bIBacMbIC
s y3uBHBIC (M3IUBIIAECS ) WU BYJIKAHUICCKUEC TTOPOJIBI.

CTpyKTypbl MarMaTHYE€CKUX TOPHBIX IMTOPO/] BHIICIISIOT:

a) MO CTENEHU KPUCTANIMYHOCTH BEIIECTBA:

- TIOJIHOKPUCTAJNIMYECKasi — BCE 3€pHA XOPOIIO ChOPMUPOBAHBI U JIETKO
pa3nmuuyuMBbl, Onarojapsi JUIMTENBHOM W IOCTENEHHOM KpUCTaJUIM3alluu
(MHTpY3UBHBIC: TPAHUT, TAOOPO);

- HEMOJIHOKPUCTAJUTNYECKast —  4YacTh BEI[ECTBA  ycCIela
PaCKpHUCTaJUIM30BaThCS, a OCTajbHasi Macca OBICTPO OCThIBala, HE YCIEB
chopMHpoBaTh 3¢pHAa MUHEPAJIOB;

- CTEKJIOBaTasl — MOpoJia MPEJCTABIAECT COOON CIUIOMIHYIO CTEKJIOBUIHYIO
Maccy, 4YTO CBUJETEILCTBYET O OBICTPOM 3aCThIBAHUM JIaBBI (0OCHIMAH);

0) MO0 OTHOCUTEIHLHOMY pa3Mepy 3EPEH:

- paBHOMEpPHO3EpHHUCTasi — 3€pHA B 00pas3le UMEIT MNPUOIUZUTEIHHO
OJIMHAKOBBIN pa3zMep (rabbpo, Tpaxur);

- HEepaBHOMEpHO3EpHHUCTass — B o0paslle NMPHUCYTCTBYIOT 3EpHa pa3HOM
BEJTUYUHBI (TPAHUT);

- mopdupoBasi — B OJJHOPOJHOM CILIONTHOM Macce MOPOIbI BBIJICISIOTCS
3épHa pa3IMYHON KpymHOCTH (0a3aabTOBBIN MOPHUPUT);

B) 110 a0COJIIOTHOMY pa3Mepy 3EpeH:

- KpyITHO3EepHUCTAs — 0osieeS MM,

- CpEIHE3EPHUCTAS — OT2 J105 MM,

- MEJIKO3EpPHUCTAsi — MEHEE2 MM,

- CKPBITOKpPHUCTANTMYECKAs — 3€pHA HEpasInYUMbl HEBOOPYKEHHBIM
IJIa30M.

OmHa W Ta e TOpHas TOpoAa MPU Pa3HbIX YCIOBHIX 00pa3oBaHUS
MOKET COCTOSITh M3 3€PEH pa3IMYHON KPYMHOCTH (FPAHUT MOXKET OBbITh U
MEJIKO3EPHUCTBIM, H CPEAHE3CPHUCTHIM, U KPYITHO3EPHUCTBIM).

I[Ippu  BBIOENCHWM  TEKCTYp  MarMaTHYeCKUX  TOPHBIX  IOPOJ
PYKOBOJICTBYIOTCSI

TaKUMH TIPU3HAKAMH:

a) CTETICHb 3aI0JIHCHUSI IPOCTPAHCTBA!

- MaccuBHasi — BeCh O0BEM oOpaslia 3aHSIT MHHEPATBHBIM BEIIECTBOM
(rpanuT, 0OCcuaNAaH);

- TIOpUCTas, My3BIPUCTasi, MUHAAIIEKAMEHHass W JAp. — TOpHas Mopoja


https://biograf.academic.ru/dic.nsf/ruwiki/988773
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COJEPKUT IMYCTOTHI, IOPHI U T. M. (6a3anbT, IEM3a);

0) OJTHOPOJIHOCTD BEIIECTBA

- OJIHOpOJIHAs TEKCTypa— 0o0pasel] FrOpHOM MOpoJsl 00J1aJaeT OJHUMU U
TeMH >K€ CBOMCTBAMH TNPH HCCIEIOBAaHMHM B JIOOOM HampasjieHun (radopo,
TPaxuT);

- HEOJHOpOJHAas — TMATHUCTAs, ToJjocyaras, QuougaasHas ©u  Jp.
(oO6cumuan);

B) OPUEHTHPOBAHHOCTH CJIAraloINX MOPOy MUHEPAJIOB:

- OpUEHTUPOBaHHAS — JIMHHBIC OCH MHHEPAIBHBIX 3EPEH BBITSHYTH B
ONpe/IeIEHHOM HaNpaBiIeHUU (IErMATUT — KITUCbMEHHBIN TPAHUTY);

- HEOPHEHTUPOBAHHAs — MUHEpaJbHbIE 3€pHAa  PACHOJIOKEHBI
oecropsimouHo (rpaHuT, rabopo).

Oxpacka MarMaTU4ecKol TOPHOM TMOPOABI YACTO XapaKTePU3YETCs
TEPMUHOM «HBETHOE YHMCJI0» WIH «UBETHOH WHAEKC», OTPaKAIOIINM
coJiep>KaHre TEMHOI[BETHBIX MUHEPAJIOB (aBrUTa, pOrOBOM OOMaHKHU, OMOTUTA U
Ip.) B MOpPOJE B MPOLEHTHOM OTHOUIEHMH K €€ o0Bbémy. Ecnu mpeobnanaror
CBETJIbIe 3EPHA, TO OKPACKy HA3bIBAIOT JIEHKOKPATOBOM, a €Clii TEMHBIE —
MeJIAHOKPATOBOM (0T Tpeu. «memsicy — u€pHbid). JIIs MHTPY3UBHBIX
MarMaTU4eCKUX MOopoJi paboTaeT MpaBUiIO «UY€M CBETIIEE, TEM KUCIIEe.

Oxkpacka BBIBETpEJIBbIX MAarMaTUYeCKUX TOPHBIX  TOPOJ  MOXKET
3HAYUTENFHO OTJINYAThCS OT MEPBOHAYAIBHOW: OHA CTAHOBHUTCS CBETIJIEE, YaCTO
pBDKEeT.

Oxpacka At MarMaTU4eCKUX TOPHBIX MOPOJ UMEET 0C000€ 3HaYCHHE, T.
K. OOJBIIMHCTBO M3 HHUX HCHOJIB3YEeTCI B CTPOUTENBCTBE, U OT €&
JIEKOPAaTUBHOCTH 3aBUCUT CTOMMOCTh CTPOUTEIHLHOTO KaMHSI.

IInomuocms (yoenwvmwiti gec). MarmMatnyeckre TOpHbIE MOPOAbI KHUCIOTO
cocTaBa 00NAMAI0T CpeaHel IOTHOCTBIO (y memsbl 300—350 kr/M°, y rpanuTa
2600-2700 T/M°), IpH H3MEHEHHH COCTABa MOPOJ OT KHMCIOTO K OCHOBHBIM H
YIBTPAOCHOBHBIM HX IUIOTHOCTH yBeInduBaetcs (y rabopo 2800—-3300 1/nm°).

IIpumeHeHne MarMaTM4eCKUX TOPHBIX IIOPOJ B HApPOJHOM XO3SKUCTBE
uMeer

YpE3BBIYANHO OOJIBIIIOE 3HAUCHHE U PA3IMYHYIO HAIPABICHHOCTb:

a) OCHOBAHHUSI COOpY:KeHMil. MHOTHEe MarMaTU4ecKue rOpHbIE MOPOAbI
001alat0T MPOYHOCTHIO, 3HAUNTEIHHO MPEBBIIIAIONICH HEOOXOIUMYIO, — COTHU
MIIa. OHHM DpakTHYECKM HECKMUMAEMBI, HEPACTBOPUMBI B BOJE W
ra30HENPOHUIIaeMbl. Bce 3TH MpHU3HAKK MO3BOJSIOT OTHECTH MarMaTH4YeCcKHUe
TOPHBIC IMOPOJIBI K THUITY CKAJIBHBIX TPYHTOB.

Ho npu ux onieHke He0OXO0AUMO TOMHUTB O PAa3HUIIE MEKIY MPOYHOCTHIO
00pa3IoB U YCTOWYMBOCTHIO MAacCHBa MOPOJI B 1IETIOM. B MpUPOIHBIX YCIOBUSIX
MarMaTU4eCKue TOPHBIE MOPOJbI OOBIYHO PACCEUYCHBI CUCTEMOM TpEIIHH,
KOTOpBIE PE3KO CHIXAIOT YCTOMYMBOCTH MAacCHMBa M HEPEAKO JIENar0T €ro
HEIMPUTOIHBIM JIJIs1 UCTIOJIb30BaHMS B KAU€CTBE OCHOBAHUS COOPYKCHHUIA;

0) crTpouTeNbHbIH KaMeHb. Marmaruueckue TOpHBIE TMOPOJLI C
JPEBHEHTITNX BPEMEH HUCIOJIb3YIOTCS B CTPOUTEIHCTBE B €CTECTBEHHOM BHJIE,
MIPOMIS JIUIIIH TIOBEPXHOCTHYIO 00pabOTKY:




. MITYYHBI KaMEHb TIPOU3BOJIUTCS U3 OOJBITUHCTBA MarMaTHYECKUX
ropaeIx mopona. IIpennouteHune otTmaércs mopogaM ¢ MacCHMBHOW TEKCTYPOU H
MEJIKO- ¥ CPEAHE3EPHUCTON CTPYKTYpOH, C JEKOPATUBHON OKpacKoul (TpaHuT,
CHUEHHUT, Tab0po u ap.).

~ MOHYMEHTAJIbHBI KaMEHb — HanOoJee TMPOYHBIM M JACKOPATUBHBIA —
CIIY’)KAT  JUIsl  W3TOTOBJICHHWS  TAMSITHHKOB, CKYJIBOTYp W KPYIHBIX
apXUTEKTYPHBIX JeTajel (rpaHuT, rabopo u ap.);

~ OOJIMIIOBOYHBIM KaMEHb IMOJYYalOT W3 OOJBIIMHCTBA MarMaTHYECKUX
nopon. Mcrnons3oBaHue NOPUPOJHOTO KamHS ISl OOJUIOBKM JIOPOTO, HO
KOHOMHUYECKHU OMpaBaaHO (ac(aqbTOBBINA MO CIYKUT B MEPEX0JaX METPO HE
oonee 3—4 yer U JAET OrPOMHOE KOJUYECTBO NbUIA. B Takux ke yCIOBHSX
TPAHUTHBIN TIOJT YKOJOTHIECKN OE30TaceH M CPOK €ro CITy>KObI HEOTPaHUUEH );

~ CTCHOBBIE OJIOKH JOJDKHBI OBITh HW3TOTOBJIICHBI W3 TPOYHOTO U
MOPUCTOTO KaMHsl (aHJE3UT, Ty} BYJIKAHUUECKUN);

~ OOpAIOPHBIA KaMEHb HE JIOJDKEH OBITh JIEKOPATUBHBIM, HO 00s3aTEIIBHO
MPOYHBIM U MOTOJIOCTOUKUM (TPAHUT U T.I1.);

. IpoOnEHbIA KameHb (JII00ble MarMaTU4YeCKUe TOpPHBIE TMOPOJIbI,
OTXOJIbI

IPOU3BOJICTBA IITYYHOT'O KaMHS);

B) ChIPbE VISl U3rOTOBJIEHUS] CTPOMMATEPHAJIOB TIOJYyYalOT U3 MHOTHUX
MarMaTU9IeCKHUX TOPHBIX MTOPO/I;

- leMeHT (oOcuanaH, TPaxur);

- KepaMUYEeCKHE M3ACTHUS TOTy4aloT, HCTIONb3YsI IETMaTHT;

- CTEKJIO MTPOU3BOIUTCS U3 JIUTIAPUTA, OOCHANAaHA, aHAC3UTa, TPAXUTA,;

- MUHEpaJIbHAs BaTa BEIPa0ATHIBACTCS U3 THOPHUTA, TUPOKCEHUTA;

- OTHEYITOPHI — IMOJTYYaroT U3 TYHUTA;

- B IETPypruu (KaMEeHHOE JINTHE) UCTIONB3YIOT 0a3albT, Tuadas;

') APyroe npuMeHeHHe MArMaTHYeCKUX FOPHbIX MOPO/IL:

- POU3BOICTBO KUCJIOTOYIOPOB — IPAHUT, aHJIE3UT, TPAXUT, OA3aJIbT;

- TOJENOYHbIE M JIEKOPATUBHbIE KaMHH— II€TMATUT, OOCHUIUAH,
1abpaiopuT;

- UICTOYHMKU IICHHBIX DJIEMEHTOB — METMATHUT (TOMa3bl, BOJIb(pamM, 0JI0BO
u ap.);

Ykazanua no mexnuke 6Oe3onacnocmu 0na  cmyoeHmos npu
npoeedeHuu 1a00pamopHuIX padom

1. JlaGopatopHble  pabOThl  MPOBOASATCA  TMOJ  HAOJIOACHUEM
npenojasarenss wid Jabopanta. K BbllonHeHHIO J1a0OpaTOpHBIX padoT
CTYJEHTHI JOIYCKAIOTCSA TOJBKO IIOCNIE TPOCITYINIUBAHHUS WHCTPYKTaXKa TIO
TeXHUKE O€30MacHOCTH U TMPOTHUBOMOXKApHBIM Mepam. l[locrme uHCTpyKTaxka
KQKJIBIM CTYJCHT PACIUChIBACTCS B CIICIIUATILHOM KypHAJIE.

2. Bce nuna, cBs3aHHbIe ¢ pab0TOil B J1a00OpaTOPUH, NOJKHBI COOTIOAAThH
mpaBuiia BHYTPEHHETO TPYJOBOTO PACIOPSIKA, YCTAHOBJICHHBIE PEKUMBI TPyaa
U OTJIbIXA.

3. OO6opynoBaHue, YCTAaHOBKH, NPUOOPHI, HUHCTPYMEHTHI JIOJKHBI



MCIIOJIb30BaThCA TOJBKO MO MPSIMOMY HAa3HAYEHUIO.

4. B nabGopatopuu JOJKHBI MPOBOAMTHCS TOJBKO T€ BHUABI PadoT,
KOTOpbIE  COOTBETCTBYIOT IUIaHy paboThl JabopaTopuu. 3amperiaercs
MPOBOJUTH APYTrHe BUABI paboOT.

5. Ilpu HapymieHun TpeOOBaHUM TEXHUKA OE30MAaCHOCTH CTYACHT
OTCTpaHsIeTCA OT JAJIbHEWIIEro BBINOJHEHUS J1abopaTopHOM  paboTHI.
Ecnu neiicTBusl CTyleHTa HE TMPUBEIU K CEPbE3HBIM IMOCIEICTBHUSIM, TO OH
MOXET OBITh BHOBBH JIONMYIIEH K Ja0OpPaTOPHBIM 3aHSATHUSM JIMIINb IIOCIE
MOBTOPHOTO MHCTPYKTAXKA.

3aoanusn, nopa0OK u NOC1e008ame1bHOCHLb 8bINOTIHEHUS PAOOmbl
BrimuceiBaeTcs XapakTepUCTHKA 3aJaHHBIX TOPHBIX mopoa (Tabmuma 1),

BBIOOp BapHaHTa OCYIIECTBIISIETCS B COOTBETCTBUU C BAPUAHTOM 2.

Taoauna Nel —CTpykTypa onucaHusi TOPHBIX MOPOJ

HasBanue

doto

KuciaotHoCTh

[{Ber

Crpykrypa

Tekcrypa

Y nenbHBIN Bec

CDopMa 3aJICraHuA

MecTopoxieHus

[IpakTHUeCKOe 3HAaUEHUE

Taoauna Ne2 — BeiOop BapuaHnTa

Bapuant | I'panut AHJZIE3UT
Bapuant 2 Jlunapur ["ab6po
Bapuanr 3 KBapuesblii Jlabpamopur
nop¢up
Bapuantr 4 | [loneBommaroBsii bazanet
nop¢up
Bapwuanr 5 [Topdupur Hynut
Bapuant 6 CueHur [lepupoTur
Bapuanr 7 Jlnabas [TupokceHut
Bapuanrt 8 ITermaTut HedenunoBerit cueHuT
Bapuant 9 Jnoput Doustut
Bapwuanr 10 Tpaxur Typdur

Cooepocarnue omuema
OTueT J0JKEeH CoaepKaTh:

1. Ienb paGoOTHI.




ok own

3anaun paboTHI.

TeopeTrnueckas 4acTh.

TexHnka 0€30MaCHOCTH.

Ornucanue TopHbIX Mopo (10 BapuaHTaM).
BriBojg

KOHmPOJleble 60npocCHl

1
2
3
4

TOPHBIX.

5
6

TI'OPHBIX.

[ToHsiTHE CTPYKTYPBI TOPHBIX MTOPOJI.

Marmatuueckue (M3BEpKEHHBIE) TOPOJIBI.

[Tporecc 06pa3oBaHus MarMaTUYECKUX MOPOJ.

['maBHBIEe  (TIOpOAOOOpa3yrOmMMe) MHUHEpPATbl  MarMaTHYECKUX

BTOpOCTCHeHHBIC MHHCPAJIbI MAIMATUYCCKUX I'OPHBIX ITIOPOA.
KJ'IaCCI/I(I)I/IKaHI/Iﬂ o XHMMHYCCKOMY COCTaBy MAarMaTH4YCCKHX



JIABOPATOPHASA PABOTA Ne3

PACUET IPUTOKA TPYHTOBBIX BO/]

Teopernueckasi 4acTb

I'pyHTOoBBIE BOABI — BOJOHOCHBIE IIACThl TommuHOW oT 1 mo 10
METpPOB, pACIOJOXKHUBIIMECS B HEApax TIpyHTa. Yaiie BCEro OHM CHyXKar
HMCTOYHUKAMU BJaru s 0OOpYyJIOBaHUS KOJOJIEB, CKBaXMH Ha Yy4dacTKe.

BoaoHoCHbET Cnow

CkBaxuHa
ANA IPYHTOBBIX BOA

[pyHTOBbIE BOObl — BOAOHOCHbBIE MAACTbI TONWMHOY OT 1 00 10 METPOB, PACMONOXMUELWNECS B HEOPaX MPYHTa
Puc.1. Cxema pacrnionoskenus rpyHTOBBIX BOJ

['pyHTOBas BOJa 3aK/I0UY€HA B PBIXJIBIX MOpOJax (BoJa MJIAaCTOBOTO THUIIA)
WIN 3arOJHsEeT TPEIIMHbI B KaKUX-JIMOO XOPOIIO CLIEMEHTUPOBAHHBIX MOPOJIAX
(Boza TpemuHHOro THNa). OHa MOXKET HAaXOJUThCA U B MOpax Mopoj (MopoBbie
BOJIbI).

['pyHTOBBIE BOJBI (POPMUPYIOTCS B OCHOBHOM 3a CUET MHOUIbTpaLUU
aTMOC(EpHBIX OCAJIKOB U MOBEPXHOCTHBIX BOA. OOJacTh MUTAHMS TPYHTOBBIX
BOJ OOBIYHO COBMAAAET C 00JACTHIO PACIIPOCTPAHEHUSI BOJOHOCHOTO TOPU30HTA.

Bo10HOCHBIN FTOPU30HT - 3TO CIIOM T'PYHTA, KOTOPBIMA COAEPKUT B MOpaxX
WJIM TPEUIMHAX 3HAYUTEIbHOE KOJIMYECTBO BOBI.

MoOWmHOCT, TOPHU30HTA HENOCTOSIHHA W 3aBUCUT OT  CBOWCTB
BOJIOCOJIEPKALINX MOPOJ], PACCTOSIHUS 10 O0JIaCTH pasrpy3KH, HHTEHCUBHOCTH
NUTaHUA U T. 1.

['maBHas xapakTepHas 0COOEHHOCTb I'PYHTOBBIX BOJ, OTJIMYAOIIas UX OT
Oosee rIyOOKHUX apTe3UaHCKUX BOJ — OTCYTCTBHE HaNopa.


https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%82%D0%B5%D0%B7%D0%B8%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B5_%D0%B2%D0%BE%D0%B4%D1%8B

o Apre3naHckue miacTbl. CamMblil HU3KUN CJIOM BOJAOHOCHOW KUJIBI.
Kak npaBuno, pacnosiaraercst Ha ypoBHE OT 25 METPOB M HUXKE OT MOBEPXHOCTH
3emiid. B OCHOBHOM Takasi BOJa 3ajeracM MEXAy IUIacTaMH M3BECTHSAKA H
O€3HAMOPHBIX KWI. APTE3WAHCKHE IUJIACThl HCHOJB3YIOT ISl 000pYyI0BaHUs
CKB&XMH B YACTHBIX BIIQJICHUSX. Takue XWiIbl HE OKAa3bpIBAIOT MaryoHOTro
BIIMSIHUS HA ITOCTPOVKHU U PACTUTEIIBHOCTh Ha YYACTKE.

o be3HanmopHble TPYHTOBbIe BOAbI. Takoil IacT pacmoyiaraercsi Ha
OTMETKE OT 5 10 20 METpPOB OT YpPOBHS 3eMJIH. TakHe >KUJIbI HE IOJIBEPIKECHBI
VM3MEHEHUSM YPOBHS BOJbI B PE3YyJIbTATE CE30HHBIX OCAJIKOB. JIMHAMUKaA TaKOro
macTa OCTaeTcs HEM3MEHHOW. 3a cuer Oe3HAmOpHON KWJIBI IPOUCXOIHT
HaIoJHEHHEe OJM3JIekKalX K Ballel TeppuTopuu BogoéMoB. CTOUT 3HATH, YTO
Oe3HalopHBIE BOJBI OKA3bIBAIOT OYEHb NAaryOHOE BIWSHHE Ha (DyHIAMEHT
TOTOBOTO 3/IaHUS U BCE MPOJI0KEHHBIE MMOJT 3eMJIE KOMMYHUKALIHH.

o BepxoBoaka. OTU I'PYHTOBBIE€ BOJIbI SIBIISIFOTCS CAMBIMU CJIOKHBIMH B
mwiaHe oOycTpoicTtBa TeppuTopuu. [lomoOHBIM mIacT € KUJIKOCTHIO
pacronaraercs, Kak IpaBujo, Ha YPOBHE 10 3 METPOB OT MTOBEPXHOCTHU I'PYHTA.
BepxoBo/HbIE KWJIBI OYE€Hb MAryOHO BJIMSIOT Ha  CaJ0BO-OTOPOJIHBIE
HAaCaXJCHUS Ha YyYacTKe, M TMpPU DITOM 3arparuBaroT (GyHIAMEHT W
KOMMYHUKaIU. XOTs BCe Cyry00 MHAMBUAYAJIBHO JJISI KKIOTO KyCKa 3EMIIH.
Hauboinee cymiecTBeHHOE BIUSHUE HAa PEXKUM TPYHTOBBIX BOJ OKAa3bIBAIOT
METEOPOJIOTHYECKUE YCIIOBUs (aTMOC(epHbIe OCaJKH, HCIIAPCHHMS, TEMITEPATypa,
atMoc(epHOe AaBJEHUE U T.1.), TUJIPABINYECKUE YCIOBUS (M3MEHEHHE peKuMa
MOBEPXHOCTHBIX  BOJOEMOB, THUTAOIIMX WM JApeHupyrommx Il B.),
XO34MCTBEHHAS JIESITEILHOCTh YEJIOBEKA (CTPOUTENBCTBO TUAPOTEXHUUECKUX U
TUAPOMEIIMOPATUBHBIX COOPYKEHHI, OTKayka BOALI U HEPTU U3 HEIp, J00bIYa
MOJIE3HBIX UCKOIAEMBIX, YI00pPEHHE CeTbCKOX03SUCTBEHHBIX 3eMeNb, U JP.).

['pyHTOBBIEC BOJIBI OKA3BIBAIOT Pa3pyIIAOIIEe BIMSHUE HA OETOH U IpyTHe
CTPOUTEIIbHBIE MaTEPHUAIIBI.

I'pyHTOBBIE BOABI OTHOCUTEIBHO JIETKOAOCTYIHBI, U MO3TOMY HMEIOT
OOJBIIIOE  3HAYEHHE IS BOJOCHAOKEHUS TPOMBIIIUICHHBIX —MPEANPUITHI U
Pa3JIMYHBIX HACEJIEHHBIX MYHKTOB.

JIyist 1OOBIYM TPYHTOBBIX BOJ JIETAIOT KOJIOIBI, CKBAXKUHBI C TPABUIHON
OTCBHITIKOW B COYETaHUU C (PUIIbTpamMHu.

I'pyHTOBBIE BOJBI MOKHO HCIOJB30BaTh B KadyeCTBE OOIIMPHOTO
pe3epByapa ISl 3anacaHusi BOJbl BO BPEMsI HABOJHEHUHN U €€ pacX0J0BaHUS BO
BpeMs 3aCyX.

Bo BnaxxHoM KiIuMare WHTEHCHUBHO MPOUCXOASIT UHQPUIBTpaALUs U
MOJ3EMHBIN CTOK. [Ipy 3TOM ropHbi€ MOPOJBI U MOYBHI BHILIEIAUYUBAOTCS, U U3
HUX BBIHOCSTCSI JIETKO PACTBOPUMBIE COJIM — XJIOPUJIBI U CyJibdaThl. ' pyHTOBBIE
BOJIBI B TAaKWX YCJIOBHUSX IMPECHBIE; OHU COAEPXKAT JIMIIb OTHOCUTEIIBHO
MajopacTBOpUMbIE Cco (B OCHOBHOM THAPOKApOOHATHI Kaiblusi). B
3aCyIUIMBOM TEIUIOM KiIUMare (B CYXHX CTEIMSX, MOJYIMYCTBIHSIX M IYCTBIHSX)
BCJICJICTBHE KPaTKOBPEMEHHOCTH BBITIAJICHHS u MaJioro
KOJIMYECTBA aTMOC(EPHBIX OCaJKOB, a TaKxke
c1aboit IPEeHNPOBAHHOCTH MECTHOCTH TIOA3EMHBIN CTOK TPYHTOBBIX BOJ HE


https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B5%D0%BE%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%83%D1%81%D0%BB%D0%BE%D0%B2%D0%B8%D1%8F&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%BE%D1%81%D0%B0%D0%B4%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%B0%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%84%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%B1%D1%8B%D1%87%D0%B0_%D0%BF%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D1%8B%D1%85_%D0%B8%D1%81%D0%BA%D0%BE%D0%BF%D0%B0%D0%B5%D0%BC%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%B1%D1%8B%D1%87%D0%B0_%D0%BF%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D1%8B%D1%85_%D0%B8%D1%81%D0%BA%D0%BE%D0%BF%D0%B0%D0%B5%D0%BC%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%81%D0%BD%D0%B0%D0%B1%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BE%D0%B4%D0%B5%D1%86
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B2%D0%B0%D0%B6%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%B8%D0%BB%D1%8C%D1%82%D1%80%D0%B0%D1%86%D0%B8%D1%8F_(%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D1%8B%D0%B5_%D0%BF%D0%BE%D1%80%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%B0%D1%82_%D0%BA%D0%B0%D0%BB%D1%8C%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BF%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%83%D0%BF%D1%83%D1%81%D1%82%D1%8B%D0%BD%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%83%D1%81%D1%82%D1%8B%D0%BD%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%BE%D1%81%D0%B0%D0%B4%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%BD%D0%B0%D0%B6

pPa3BUBAETCS; BMECTO ATOTO OHU UCIHAPAIOTCA M 3acoyisitorcs. BOmusu pek,
BOJOEMOB, BOJOXPAHWIHIL U T. [I. TPYHTOBBIE BOJBI B 3HAYUTEIBHON CTEIICHU
ONPECHEHBI U MO0 KAYECTBY MOTYT YAOBJIETBOPSATh HOPMaM MUTHEBOW BOJIBI.

MuHepaau3anus — CyMMa BCEX MUHEPAIbHBIX BEUIECTB, PACTBOPEHHBIX
B BOJIe, BBbIpAKEHHas B TIpaMMax aOCOJIOTHO CyXOro  OCTarka,
MOJIy4eHHOTO0 BhimapuBanueMm 1 1 Boabl. Kiaccudukanus BoJg 1O CTENeHH
MUHEPAIA3ALNHN:

o Ilpecnvie— no 1 r/n. llpeobnamaromuii XUMHYECKUA THUI BOJI:
TUJPOKAPOOHATHBIC KATbIUEBBIC.

o Cnabocononosamoeie — 1—3 r/n. CynbdartHbie, pexe XJIOpUIHBIE.

o Cononosamvie — 3—10 r/n. CynbdartHsie, pexe XJIOpHUIHBIE.

o Conénvie — 10—15 1/n. CynnbartHblie, XJTOPUTHBIC.

o Pacconvr — Gomnbie 50 r/1. Xa0puaHO-HATPUEBHIE.

o KécTkocTb BOJBI 00YCIOBJICHA IPUCYTCTBUEM B BOJIC MOHOB KaJIbIIUS
Y MarHus.

[To oOmieit )kECTKOCTH BOJIBI MOAPA3ACISAIOTCS HA S TUTIOB:

e ouenvb mackas. <1,5 mr 3kB./1,

o msexas. 1,5—3 Mr 3kB./1,

o YMepeHHO dcécmKas. 3—06 MT dKB./J,

o owcécmras. 6—9 Mr dKB./,

o OueHb dcécmkas. >9 Mr dKB./.

B Poccuu s usmepeHus: sECTKOCTH Yallle MCIOJIb3YETCs HOpMaJbHast
KOHIICHTpAIMsl HOHOB KaJIbIUS U MarHUsi, BBIPAKCHHAsT B MUWJLJIUTPaAMM-
IKBUBAJIEHTaX HAa JuUTp (Mr-3kB/ia). OIUH MI-3KB/II  COOTBETCTBYET
coaepxkanuto B qutpe Boabl 20,04 mumurpamm Ca2+ unum 12,16 mumurpamm
Mg2+ (aromHas Macca Jien€HHasi Ha BAJIEHTHOCTb).

BoOnu3u cBasok, ckoTo6a3, CKOTOMOTHJIBHHKOB, Pa3JIMYHOTO pona
XUMHUUYECKUX, PAIMOAKTUBHBIX  3aXOPOHEHHU TPYHTOBBIE BOJABI  3apa’KEHBI.
['pyHTOBBIE BOJBI SIBISFOTCS [TOKA3aTEIIEM YUCTOTHI IOYB, MECTHOCTH.

B xommuiekc o00pa3oBaHMsl BOJOHOCHOTO IUIACTAa TaKXKE BKIIOYACTCS
YpPOBEHb MpOMEp3aHus TpPyHTA U €ro rmnoclienaywouee mnydeHue. Mrak,
oOpa3oBaHUE TJIaCTa BOJABI BBHINVIIIUT MPUMEPHO Tak: ['pyHT MMeEET CBOMCTBO
3amMep3arhb U pa3Mep3aTbCid B pE3yJbTaTe MEepenajgoB Temieparyp. Tam rae
Mo4yBa MEpP3HET M OTTaMBaeT, OHA CTAHOBUTCS Oosee pwixiol. Yepe3 Heé
MPOCAYUBAIOTCA OCAJKH B BUJIE O/ U CHETA. 3aTEM HUKHHM CJION TPyHTA, HE
MOJABEPKEHHBIN 3aMep3aHusiM, TpaMOyeTcsl B TEUEHUE COTEH JIeT, ITPEBpaIiasch
B HEIMPOHHUIIAEMBIA IUIACT. DTO M €CTh JHO BOJAOHOCHOM KMJbl. Takum
o0pa3oM, BOojla CKaIlJIMBAaeTCsl B CBOEOOpa3HOM Kamepe, (GopMUpysl HalpaBlieHUE
CBOEIr0 JBMIKCHUS I10J BO3JCHCTBHEM CBOCH ke cuibl. I1o3ke, B 3aBUCMMOCTU
OT CE€30Ha, BOJBI COXXKET CTEKaThb MO JKWJIAM B CTOPOHY BOJOEMa WIIU
MIPOCAYMBATHCSI BBEPX MOYBHI K PACTEHUSM, HCTAPSSICh TaKMM 00pa3oM, depes
UX nuTanue. IMEHHO MO3TOMY JIETOM Ha MEpPEyBIaKHEHHBIX y4acTKax Jaxe B
xKapy 3€JIeHb Oonee COYHast u HACBIIIEHHAS.


https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%82%D1%8C%D0%B5%D0%B2%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%BF%D0%B0%D1%80%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%96%D1%91%D1%81%D1%82%D0%BA%D0%BE%D1%81%D1%82%D1%8C_%D0%B2%D0%BE%D0%B4%D1%8B
http://ru.teplowiki.org/wiki/%D0%9A%D0%B0%D0%BB%D1%8C%D1%86%D0%B8%D0%B9
http://ru.teplowiki.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B0%D0%BB%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%82%D0%BE%D0%B1%D0%B0%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%82%D0%BE%D0%BC%D0%BE%D0%B3%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5_%D0%BE%D1%82%D1%85%D0%BE%D0%B4%D1%8B

Bricokuii ypoBeHb TPyHTOBBIX BOJ — 3TO MPoOeMa, ¢ KOTOPO MOKHO U
HYKHO 00poThcs. MHaue 3aTpaThl Ha 00CTY>KUBaHUE y4acTKa BHIPACTYT B pas3bl.
Uewm BpeasT 01M3KOPACIIONIOKEHHBIE BOJOHOCHBIE TIACTHI:

= Ha CyIrIMHHCTBIX, MECYAHBIX M CJIAHLEBBIX I10YBAX TAaKUE KUJIBI
CIIOCOOHBI TIOCTOSIHHO pa3MbIBaTh TPYHT, UYTO MPUBEAET K TMIPOCETAHUIO
dbyH1amMeHTa, a BIOCIEICTBUM U CTEH JoMa. BO3MOXHO OKOHYaTEIbHOE
oOpyIlIMBaHKUE BCEH KOHCTPYKIIMH.

= Kpowme TOro, BbIIIIEHA3BAHHBIE TUIBI IPYHTA MO BO3ACHCTBHEM OJH3
pPacnoJIOKEHHBIX IUIACTOB C BOJOM CO BPEMEHEM MOTYT IpeoOpa3oBaThCs B
IVIBIBYH. A 93T0 Oojee cioxHas mpobiemMa, C KOTOPOW MPaKTUYECKH
HEBO3MOYHO CIIPaBUTHCS.

* Bca paCcTUTENBHOCTh B Cally M OropoJieé Ha KYIUIEHHOM TEPPUTOPUHU
OyZeT MpOCTO THUTh, €CIU YPOBEHb I'PYHTOBBIX BOJ OyIET CIMILIKOM BBICOKHM.
B »ToM cnyuae mpuaercs mpuOeraTb K CHEUUAIBHBIM YXUIIPEHUSIM BpOJE
[oAbeMa IPALOK IIYTEM JOChINa IrpyHTa. JlepeBbsd NPUAETCSA criacaTb METOAOM
BBICAJIKU Ha CIICLIMAJIBHBIX 3EMJISIHBIX HACBIIIAX.
3BECTHO, YTO BOJbl B NOYBE TpeOyIOT MACHCTBUI, HANpaBIEHHBIX Ha UX
ycTpaHeHue. MHaue Bce TpyAbl 0 TeppuTopun OyayT HampacHeIMU. bopoThcs ¢
IPYHTOBOM BOJOW HYKHO TOJBKO crmocoboM e€ oTBeneHus. To ecThb
o0Opy/l0oBaTh XOpOILIYI CcHUCTeMY JpeHaxa. CaMblM pacnpOoCTpPaHEHHBIM
CUMTAETCA OTKPBITBIM JpeHax. Vcronbp3yercs B TOM Cilydae, €ClId TPYHTOBBIE
BOJIbI MEMIAIOT HACAXKACHUAM. [[7151 3TOr0 B caly HYy’KHO BBIKOIIATh CIIEIIUATIbHBIC
KaHaBbl g ApeHaxa. VX riyOuHa goikHa ObITh He MeHee 40 cM, Tpu 3TOM
OHM BCE JOJDKHBI CMOTPETHh B CTOPOHY YKJIOHa ywyactka. Ha oropome mexny
KyJbTypaMu pOIOT KaHaBKM IiIyOumHOM He Oonee 10-15 cm. Orta cucrema
OTJINYHO CIIPABUTCS C OTBOJOM BOJBI C OTOPOJA, HO HE SABJISIETCS COBEPIICHHOM.
Munyc cucremMbl B TOM, 4TO YyXOJ 3a CaJOM M OrOpOAOM YCJIOXKHEH, a
KOHCTPYKLUSL JIPEHAKHOM CUCTEMBI MOXET ObITh HapyllleHa B pe3yJbTaTe
BETPOB, JOMAIIHUX >KUBOTHBIX M Mp. MOXHO HCIOJNB30BaTh MPOCTO CHOCOO
BOJIONIOHIKEHUS! Ha TpyHTe. [l 3TOro HEOOXOAUMO BBIPHITH KOTJIOBAH, Yepe3
JTHO KOTOpOro OyAeT yXoauTh Boja. To eCTh, ypOBEHb IPYHTOBBIX BOJA OyIeT
CHIDKAThCS 3a CUET CHI)KEHMs YPOBHA JHa KoTioBaHa. Ho Takoil crmocob He
IIOAXOJUT, €CIM YaCTULbI IPYHTA BBIMBIBAIOTCSA C BOJOW. Y3HAThb 3TO MOXHO
TaKKe uepe3 OypeHue WM MNPOBEIEHUE T€0J€3MUYECKOr0 AaHallh3a TOYBHI.
3akphITasi CUCTeMa IPEHUPOBaHUs. VICIONb3yeTCs B TOM Cily4yae, €CIIU YPOBEHb
IPYHTOBBIX BOJ MEIIAET HAACKHOM M JOJTOBEYHOW SKCIUTyaTallMW 30aHUS.
Takas cuctema O0TBOJA BOJBI C TEPPUTOPUU CKPBITA OT MOCTOPOHHHUX IJa3, HO
IpyU 3TOM HMEET CYUIECTBEHHBI MUHYC — ObICTpoe 3amiuBaHue. B Takoii
CUCTEME IJIaBHBIMU COCTABIIIFOLIMMU SIBJISIFOTCS TPAHIIEU IO BCEMY IEPUMETPY
ydacTKa, U YJIOXEHHBIE B HUX TOhpupoBaHHBIC TPyObl ¢ mepdoparmeii. Boma
Oyzaer momnagath B pyKaBa, U yXOJAUTh 1O TpyOaM B HAMEUEHHOE MeCTO. MOKHO
UCIIOJIb30BaTh U 0o0Jiee CII0KHYIO YCTaHOBKY Ui OTBEJCHHS BOJbI C TPYHTA.
3nech OyAyT MCHOJB30BaTHCS UIJI0-(DUIBTPOBas CUCTEMa U MOILHBIE HACOCHI.
[Tocneauuii OyaeT oTkauWBaTh BOJY, U HAINPaBISATh €€ B CUCTEMY OTBEICHUS.



Pacuyernast yacrp
JlabopatopHass paboTa BBITIOJNHSETCS B PYKOIMHMCHOM BHJE B TETPAAH
71a00paTOPHBIX PadOT.
BapuanT BbIOMpaeTcst 1o mepBod OykBe GaMWIMM U MOcheaHen mudpe
HOMEpa 3a4eTHON KHUKKH COTJIACHO Ta0JIHIIe

Ta6muma 1 — BeiOop BapuanTa

IMocaexnss 1 2 3 4 5 6 7 8 9 10
uudpa
HOMepa
3a9YeTHOM
KHHNXKH
AJLX 1 2 3 4 5 6 7 8 9 | 10
= | B,M,II 2 3 4 5 6 7 8 9 10 1
= | BHU 3 4 5 6 7 8 9 10 1 2
zlrom| 4 5 6 7 8 9 10 1 2 3
Slanu| 5 6 7 8 9 10 1 2 3 4
2 | EP)D 6 7 8 9 10 1 2 3 4 5
& | K,C, 7 8 9 10 1 2 3 4 5 6
g |10
2 31,4 8 9 10 1 2 3 4 5 6 7
= |y 9 10 1 2 3 4 5 6 7 8
K,® 10 1 2 3 4 5 6 7 8 9

Onpenenute MPUTOK TPYHTOBOM BOJABI K KaHABE WJIM TpPAHLIEE C JBYX
CTOpOH U ¢ omHoil crTopoHbl. CocraBpTe CXeMy Mg pacu€ra ¢
TUAPOre0JIOTHYECKUMU MTapaMeTpaMu, mogo0Hyto puc. 1. JlanHbie s pacuéTa
npuBeneHsl B Tabmuie 2. Hemocrarommue mapaMeTpbl pacCuUTalTe TIo
UMEIOITUMCSI TAHHBIM.

KanaBa — oTKpbITast TOpHAs WU T€0JI0ropa3BebIBaTeIIbHAS BRIPA0OTKA,
MMEIOIast HEOOJbIIIKE MO CPABHEHUIO C JJIMHOM MOMEpPEYHbIE Pa3MeEphI.

Ne Mo Caoii | Koapd | daun Pamny
0CTh . c
Neo Cioi BOJIbI HII. a
BO/JIOHO BJIMAH
Bap BOABI 10 | mocje | GpUIbTP | KAaHAB
u- CH. OTKAYKH, | OTKAY | AaIluMH, bI, i
IJIacTa KaHaB
AHT ho, M KH, Ky, o
0B Hom h, m M/CyT. L,m R, M
0 6,0 3,0 11 40 100 16
1 4,0 2,5 1,0 2,0 50 25
2 7,0 3,3 1,3 3,5 120 12
3 5,0 2,7 1,2 42 105 10
4 3,0 2,0 0,5 1,7 70 46
5 8,0 35 15 42 130 25
6 2,5 15 1,0 1,3 90 34
7 3,4 25 0,9 15 80 47
8 55 3,5 1,7 2,2 175 14
9 6,8 3,8 1,2 2,5 200 26




10 5,8 3,0 1,8 14 180 28
11 7,2 3,9 1,3 1,7 205 10
12 6,5 4,0 15 2,4 150 15
13 7,5 4,0 1,5 3,0 165 20
14 8,3 3,9 1,9 4,2 210 25
15 5,7 3,7 1,6 2,6 160 11
16 6,2 3,5 1,7 1,2 185 18
17 5,3 3,2 14 1,6 135 19
18 2,9 2,0 0,9 15 45 31
19 7,6 3,6 15 1,3 190 27
20 3,5 3,0 0,9 2,1 115 17
21 4,5 3,5 1,0 1,9 195 20
22 7,7 3,7 0,7 2,4 220 26
23 3,8 2,8 0,8 2,8 60 50
24 6,6 3,1 1,0 19 175 18
25 3,9 2,9 0,5 3,2 95 11
26 4,6 11 0,6 0,5 32 56
27 6,1 5,7 2,4 3,6 95 32
28 8,4 4,2 19 7,1 124 15
29 3,8 3,0 0,8 4,0 150 26
30 5,9 2,3 13 2,9 28 43

IIpumep pemenns 3agauu (Bapuant Ne()
1. CocraBnsiem CXCMY MJId pacdcTa IIPHUTOKA BOAbI K KaHaBC. Ha cxeme
ITIOKAa3bIBaCM O6HlerI/IHHTI>I€ 6YKB€HHI>I€ 0003HAUYCHUSA U COOTBCTCTBYIOIIIMC MM
HCXOOHBIC JaHHBIC IrunaporcoJIOTHYCCKuxX ImapamMCcTpoOB u3 Ta6J'II/ILII>I.
Henocraromue mapamerpsl paccuntaeM no uMmerommmcsa. Cxema s pacueTa
npuBeieHa Ha puc. 2.

Puc.2. Cxema myist pacyéra npuroka rpyHTOBBIX BOJI K KaHABE.

Jlnst onpefernenns npuToka Boxbl (Q M°/cyT) K KaHABE C ABYX CTOPOH U C
OJTHOM CTOPOHBI UCIIOJIB3YIOT cieayromue (GopMysbl - OJHA B COKpAIICHHOM
BUJIe, Apyras B pasBepHyToMm. l[locmemgntoro ¢opmymny u Oyaem Opatb s
pacyeTos.



ho.
QHK :ch 'E' (1)
_LK(p-(Hz—hz).&

Qu R H 2)

rie  Q,, - MPUTOK BOJBI K KAHABE, M3/cyT;
Q. - IPUTOK BOJBI K COBEPIICHHON KaHABE, M3/cyT;
K - xo3hduuueHt GuibTpanuu, M/CyT;
hg - ci10ii BOJBI B KOTJIOBAHE O OTKAYKH, M;

h’ - cimoif BojBI B KaHaBE BO BPEeMsI OTKAYKH, M;

h  -cmoit BoAsl B KaHaBe M HIDKE €€ JHA 0 BOJOYIOpa BO BpeMs
OTKAauYKH, M;

H - MOIITHOCTH BOJJOHOCHOTO CIIOSI, M;

L - mimHa KaHaBBI, M;

R - paauyc BOPOHKH IIPU OTKAauKe BOJABI U3 KAHABKI C JIByX CTOPOH, M.

(C oaHO# CTOPOHBI NPUTOK OyAeT B 2 pa3a MEeHbIIIE).

[Tputok BOJBI B KaHAaBY WJIM TPAHUICIO COIIACHO (hopmyIie 2 onpenensercs
10 MOIITHOCTH CJIOSI BOJIBI BO BpeMsi oTKadkH (N), KOTOpoe clienyeT BEIYUCIIUTb.

[IpuToK BOABI B KAaHABY WM TPAHUICIO MOXHO OINPEEIUTh M 4Yepe3
noHmwkeHue (S), KoTopoe Takke HEOOXOJMMO BBIYMCINTH. Kak 3To cienats,
MIPUBOJIUM HUKE.

2. B popmyrne Hem3BecTHa MOITHOCTH BOABI BO BpeMs oTkauku (/1), m. Eé
HAaWIEM W3 BBIPAKCHUS:

h=H-S=H-(h—h);
h=6-(3-11)=41u.

Jpyroii cioco0 onpexaenenus h:
h=H—h, +h
h=6-3+11=41m

[Tocne sToro, moacTaBuUB B (POPMyITy BCE YMCIIOBBIC MapamMeTphbl BapuaHTa
No(, mosryurM IpUTOK BOJIBI K KAHABE C 2-X CTOPOH:

100-4(6%-4,1%)

< 16

g =23987 m* [ cym,

a ¢ OJIHOIT CTOPOHBI B 2 pa3a MeHsie: 239,87 : 2 = 119,9(v/cym).
[TpuTok BOIBI K KaHaBe ¢ 2-X CTOPOH MOXHO PacCUHMTaTh 1Mo dopmyse 3,
UCTIOJB3YsI TOHMKEHUE S, KOTOPOE CIIEMYET MPEABAPUTENLHO ONPEACTIHTh:



S=h,-h'=3-11=19 um. (puc 1)

LK, -(2H-5)-S h, 3)
nK R H

:100‘4(2'f6‘1'9)'1-9%:239,87M3/cym

TIpUTOK K KaHABE C OHOI CTOPOHBI coCTaBHT: 239,87 : 2 = 119,9 (3°/cym)

BeiBoa:  (cTymeHTy HEOOXOAMMO — clelaTh  BBIBOABI 10  JTAHHOM
nabopatopHoit padorte).



JlabopaTtopnas paGora Ne 4

Tema: OnpenesieHre 0CaJ0YHbIX TOPHBIX IMOPOJ

[lenp paboThl: 3aKpeIuieHWe 3HAHUW CTYIEHTOB 00 OCaJOYHBIX TOPHBIX
MOPO/I, @ TaK K€ MOJyYECHUE HABBIKOB MO0 UX CAMOCTOSITEIFHOMY OIPEACIICHUIO.

3aoauu pabomer: W3y4UTb MAKPOCKONMUYECKUUA METOJl OIpeAeIICHUS
TOPHBIX OPOJ IyTEM HAOIIOACHUS JIETKO PA3IUYMMBIX (BHEITHUX) TPU3HAKOB.

[Tpu 3TOM HOPMHUPYIOTCSI KOMITETEHITUH:

— OIIK-4 - cnocobeH wuCHoiib30BaTh B MPOQPECCHOHATLHON
JIESITEIBHOCTH PACIIOPATUTEIbHYI0O U TPOCKTHYIO JOKYMEHTAIMIO, a TaKke
HOPMATHUBHBIE TIPABOBHIE AaKThl B OOJIACTH CTPOUTEIHCTBA, CTPOUTEIHHOM
WHAYCTPUHU U )KUITUIIHO-KOMMYHAJIBHOTO X03sCTBa

— OIIK-5 - cnoco0eH y4yacTBOBaTb B MH)KEHEPHBIX H3bICKAHUSAX,
HEOOXOJUMBIX JJIsi CTPOUTENIBCTBA U PEKOHCTPYKIIMH OOBEKTOB CTPOUTEIHCTBA
U )KUJTUIIIHO-KOMMYHAJIBHOTO XO3SCTBA.

Teopemuuecmm uacmo

Ocaoounvie 20pHble nOPOOBL TIO TPOUCXOKIACHUIO  SIBISIFOTCS
BTOPHYHBIMHU, T.K. TPOIECCY MX OOpa30BaHUS TMPEIMICCTBYIOT pa3pyIICHHUE
pPa3TUYHBIX TOPHBIX TOPOJA, OOpa30BaHHWE OCaIKa, €r0 MEePEeHOC, HAKOIJICHHE,
VIUIOTHEHUE U OKaMEHEHHE.

1o cnocoOy 00pa3oBaHus pPa3IUYaALOT:

a) 0010MOUHble - 00PA3YIOTCS TIPU MEXAaHWYECKOM Pa3pyIICHUH TOPHBIX
MIOPOJT U MUHEPAJIOB (U4eheHb, ealeuHuK, Necok, NeCUaHuK);

0) enunucmvle - 3aHUMAIOT TPOMEKYTOUHOE TOJIOKEHUE MEXIY
MPOIYKTaMU (PU3UIECKOTO U XUMHUECKOTO BBIBETPUBAHUS (21UHDBL),

B) XeMozeHHble - 00pa3yIoTCs MPU BBIMAJIEHUN B OCAJIOK COJICH U3 BOJIHBIX
PacTBOPOB (U38eCMHSK, 2UNC, KAMEHHAS COJIb),;

T') opeaHozeHHble - 00Pa3yIOTCs B pe3yJibTaTe HAKOTUICHHUS] OPTaHUYECKUX
OCTaTKOB (paxkyuieuHux, mei, mopg, y2onn);

J) 9YacTO OCaJ0YHBIC TOPHBIE TOPOABI O00pa3ylTCS TPH COYCTAHUHU
Pa3IUYHBIX TMPOIECCOB OCATKOHAKOIUICHHS, 3TO TOPOIBI CIONCHO20 2eHe3Ucd
(Mepeensb, onoka,).

[Tpormecchl 0CaIKOHAKOIUICHUS TPOMCXOMSIT Ha 3EMHOW TOBEPXHOCTH
MMOBCEMECTHO, HO B Pa3HBIX YCIOBUSAX IMPUBOAAT K PA3IMYHBIM pe3yjIbTaTaM,
MO3TOMY OCaJI0YHBIE TOPHBIE MOPOIBI MOAPA3CIISIOT U TI0O MECTY OOpa30BaHUS:

—  munuyHo mopckue (paKylieuHUuK, Me);

— TUIWYHO KOHTUHCHTAIBHBIC (1yeberb, mopg);

— noauceHemuveckue (COJH, PYJbl, TIECYAHUKH).

MuHepallbHBI COCTaB OCaOYHBIX TOPHBIX MOPOJA pazHoobOpazeH. Cpeau
[VIABHBIX  (ITOPOJI00OPA3yIONIMX) MHUHEpPAJIOB  MHOTO TakKHX, KOTOpPBIC
COXPaHWINCh HEM3MEHEHHBIMU TIOCJIE Pa3pyIICHUs MarMaTUYeCKHX TOPHBIX




opoJI, (Keapy, ciroovl, poeosas oomanka u op.). Ho OSIBASIOTCS 1 MUHEPATHI,
HE XapaKTepHbIE [JIsl YCIOBUN BBICOKOTO JABJICHUS M OOJBIIUX TEMIEPATyp
(Kanvbyum, eIuHUCmble MUHEPAIbL, 2UNC U JIP.).

OcanouHble TOpHBIE MOPOJBI MOTYT OBITh KaK MOHOMHHEpPaTbHBIMU
(Keapyeswvlil necox, KAMeHHAas CoJlb), TaK U MOJUMHHEPAIBHBIMU (Cynecs, 1écc).
OauH 1 TOT K€ MUHEPAJI MOXKET OBbITh B OJIHOM MOPOJI€ IJIABHBIM, a B APYToH -
BTOPOCTEIEHHBIM

(TTIMHUCTBIE YACTHUIBI B CYINECH MOTYT cOCTaBisTh He Oosee 10% ot
00béMa, a B rmmHax 10 100%).

Bmopocmenennvie (axyeccopnvle) munepanvl Mo2ym CUNbHO IUAMb HA
ce0UCmBa 0CAO0YHOU 20pHOU NOopoobl (HECKOIBKO MPOIEHTOB TJIMHUCTHIX
MUHEPAJIOB B COCTaBE MECYaHbIX MOPOJ MPUIAIOT UM CIOCOOHOCTH BMENIATh B
ce0s ¥ yAepKUBaTh BOJly, YMEHbBIIATHCS B 00BEME NIPH BBICBIXAHHUH H . ).

MuHepanbl 0CaJOYHBIX TIOPOJ, MOTYT HAXOJUTbCI HE TOJIBKO B
KPUCTAJUIMYECKOM U aMOP(HOM COCTOSTHUH, HO U B KOJUIOUJTHOM (2IUHUCMbLE).

CTpyKTypbl OCaJIOYHBIX TOPHBIX TOPOJI M3-32 UX PA3HOOOPA3Usi HE UMEIOT
eIMHON KJIacCU(PUKAIIMU U BBIACISIOTCS JJIs KaXKI0M TPYMIBI OTAEIBHO

a) JUIsl CTPYKTYp 00JIOMOYHBIX TTOpoj (Tabu. 3) ompenesioiiee 3HaYeHUE
UMEIOT:

. pa3Mepbl OOJIOMKOB (B Pa3HO3EPHUCTBIX MOPOAAX CTPYKTYPHBIH THUII
YCTaHaBJIMBAIOT MO Mpeodiaaaromen Gppakuun);
. BHEILIHUN 00JIMK 00JIOMKOB, pa3inyaroT MO CTENEHH OKATAHHOCTU:

~ HEOKaTaHHbI€ (yIJIOBaThl€) HE HECYT CIEJOB OOpabOTKH BOJOW WU
JeTHUKOM, CJeIOBaTelIbHO, TepeHoca OOJIOMOYHOrO MaTepuansa OT MecTa
oOpa3oBaHUsl HE ObUIO WIM OH ObUI KPAaTKOBPEMEHHBIM M Ha HEOOJBIIOE
PacCCTOSIHUE (21b10bl, Ujebetsb, Opecsa);
~ OKaTaHHble OOJIOMKH YKa3bIBAIOT HA JOJITUH MyTh U IJIUTEIHLHOE BpeMs Iie-
peHoca /10 MECTa OTJIOKEHUS (BANIYHYI, 2ANEUHUK, 2PABULL);

Pasmep Poixsibie CHeMEHTHPOBAHHBIE
ODJNIOMKOB, MM YrnosaTole OkaTaHHble Yrnosartole OxaTtaHHble
- Tamibogas Bany Hubiii
bonge 200 I'medn! Bany bt Y
Opekuua KOHINOMEPAT
- eDHeBas
bonee 10 [eGeHp INaneynuk t Konrmomepar
Opekuua
y Jpecsanas I'paBuiineiii
bBonee 2 HApecea I'paBui
opex4na KOHIOMEPAT
2-1 I'pyGo3epHUCTLIR NECOK I'pyGo3epHUCTDII NeCHAHHK
1-0,5 KpymHO3EpHHCTBIH NecoK KpymMHO3epHUCTRIH MTECHaHHK
0,5-0,25 CpenHe3epHHCThIE NecoK CpenHe3epHUCTbIH MecYaHuK
0.25-0.1 Menko3epHUCTBIH MecoK Menko3epHHCTBIH NecHAHHK
0,1-0,05 ToOHKO3epHHUCTHIN NMecoK ToHKO3ePHUCTBIN MecYaHWK
0,05-0,005 AneBpuT (MbLbL) AneBponut




1o (pU3NIECKOMY COCTOSIHUIO:

~ pbixible (BalTyHBbl, IIIEOCHB, TAJICUHHK, TPABUH, TTECOK);
~ cyemenmupogantvie (OpeKInsi, KOHTJIOMEPAT, ITeCUaHHK, aJICBPOJINT);
0) CTPYKTYphI TTTMHUCTHIX TTOPOJT BBEICTISIIOT IO pa3Mepam dacTuil. DopMel
TJIMHUCTBIX YacTHI (YEITyWKH, JTUCTOYKH, MJIACTHHKH) MPH ITOM HE YYHUTHI-
BAfOTCH, T. K. PA3JIMYMUMBI TOJIHKO O] MUKPOCKOIIOM:

Pasmepe! Ocankn
HaumenoBanue CueMeHTUPOBaHHbIS
YaCTHL, 1 PbIXJIbIE CTpykTyphl
4acTHULL nopoabl
MM nopoabl
0,01-0,005 IIbineBaro-
Aprunnirel
(rpyOas [masbr TJTUHHCTAS
(hpakums) I'nuHucThIE
< 0,005 {(nenuToBas
(TOHKO- Ppakuyin) H3secTkOBBIE Mepresm I'nunucraa
AUCTIEPCHAS [IUHBI P (nenutoBas)
bpaxums)

B) B X€MOTEHHBIX CTPYKTYPHI BBIJIEJSIOT 1O pazmepam u hopme 3€peH

Ocanku u
I'pynnel CuemeHTHpOBaHHbIe
PBIXJIbI€ TOPHBIE CrpykTyphl
nopon nopoabl
TIOpPOJBI
KpynnosepruucTas,
Kamennas conb CpeNHEe3ePHUCTAS,
["anounnele
u ap. MEJKO3epHHCTaA,
HaTeuHas
Cyabhatnbl I'unc, anruapur K pynHO3epHHCTAs,
NzBecTHAKH, cpenHesepHUCTas
KapooHaTs! JIONIOMUTHI, MEJIKO3EPHUCTAs,
MATHE3UThL BOJIOKHHCTAs, IUIOTHAs
I'naykoHUTOBBIC KpynuosepHuucTas,
[ maykoHHTOBBIE
TIECKH, CpeNHe3epHICTaA,
NeCHYaHUKH,
Keneaucroie PBIXJIBIE OCATKH MEITKO3ePHHCTAS;
H THIPOOKUCITbI OONUTOBAsA, NIOTHAA,
Oypble KeNe3HaKH
Kenesa 3eMJIMCTAs

) CTPYKTYpbl OPTaHOT€HHBIX BBIIEJSIOT MO BUAY OPraHUKU U 10 (dopme
YaCTHII

1) B TOPOJIax CJIOXKHOI'0 FeHe3rca CTPYKTYPbI BBIIEISIIOT 10 pa3Mepam 3€peH:
- 3eMJIMCTas,
- IJIMHUCTO-TIBLIIEBATAS.
TexcTypbl 0CaOYHBIX TOPHBIX MOPOJ 3aBUCIT OT B3aWUMHOIO PaCIOJIO-
YKEHUSI MUHEPATbHBIX YACTHII:




Cnosxnoro
TekcTypbi Oonomounbie | Taunncroie | Xemorenuoie | OpraHoreHHbie
TeHezHca
AHruapur,
bpexuns, p Men,
I1aoTHAasA, KaMeHHan
KOHITIOMepaT, R caciA | Tpemnen, Omnoka
MACCHBHASA CONb,
NeCHAHUK AMATOMMT
H3BECTHSK
. HspecTHAk, Paiyuweuniig,
Iopvicras, Tpaswit, . N
. Oypriii KOPUAAOBBHL
KaBepHO3HAS Hecok, adee
KeNe3HsK N3BECHNISK
Crnoucrasn, Cyrnmunkwu,
AneBponuT Y HM3pecTHax Meprenb
nonocuaras TJTHHBI
Tydosan Ty
Ilnoituaraa I’ nuuw1

Oxpacka onpeoensemcs Yyeemom MUHEPANos, 6X00AWUX 6 e€ COCmas
(mecku, cocTosiye U3 3€peH KBapia, Oembie, a U3 poroBoil OOMaHKH - YEpPHEIE),
a 071 0CA00YHbIX NOPOO UMeem 3Ha4eHue ewé U OKpacKka yemMenma 6 cocmaege
nopoovl  (KBapleBbIl  [EMEHT TpUAAaéT TOpPOJE  CBETIYIO  OKpacky,
OMTYMUHO3HBIN IEMEHT OKpAIIMBAET MOPOAY B UEPHBIH I[BET, a JKEJE3UCTHIN - B
KpacHbIl. [7MHBI, cojaepXalye TOHKOpPACCEsSHHOE  yrieduIUpOBaHHOE
OpraHUYeCcKOe BEIIECTBO, UMEIOT YEPHBIA U TEMHO-CEphI 1BeTa). Knumam, 6
KOMOPOM 0CA00UHblE 2OPHbLE NOPOObL CPOPMUPOBATUCH, MAKIHCE BIULEM HA UX
okpacky (B pailoHax C MPOXJIAJHBIM U BJIXHBIM KiMMaToM (popmupyrorcs OI'TI
CEpO-3eNIEHOT0 1IBETa, B palloOHaX C CYXUM JKapKUM KIHMMaroM - KpacHOro,
Oyporo, ®eaToBaTo-0yporo).

[I10THOCTH OCaIOYHBIX TOPHBIX MOPOA BechbMa paszHoobOpaszHa (om 250
Ke/M° y nuaToMuTOB 10 3000 KI/M Y U3BECTHSKOB).

Tpewunosamocmov xapaxkmepHa OJisi MOHOIUMHBIX OCAOOYHbLIX 2OPHBIX
nopoo (Opexkuus, U3BECTHSK, OINOKAa), HO NPOAGIAEMCs 6 pPA3HOU CmeneHu
(M3BeCTHSIKM BCerga CHJIBHO TPEIIMHOBATHI, MACCHUBBI THIICA HE OBIBAIOT
TPEUIMHOBATHIMH).

[IpouHocTs (TIpenen COmpPOTUBIICHUS OJJHOOCHOMY CXKATHIO) Y 0CaJT0YHBIX
TOPHBIX TOPOJ OOBIYHO HIDKE, YeM Yy MarMaTHYeCKUX U MeTaMOp(PUYECKUX,
MO3TOMY, KpOME OOIIENPUHSATHIX MHTEPBAJIOB, JUISI OCAIOYHBIX TOPOJ
HCIIOIB3YIOT emié 6oJiee 1poOHOE pa3ieiiCHHE:

- MOHMKEHHOM MPOYHOCTH - 0T 3 710 5 MIla;

- HU3KOM POYHOCTH - OT 1 10 3 MlIa;

. OYEHb HU3KOM NpouHOCTH - MeHee 1 MIIa.

Rex OCaOYHBIX TOPHBIX MOPOJ KOJIEOJIETCS B MIMPOKUX Tpenenax (or 0,15
Mlla y wmmoB mo 260 Mla y KPEeMHMCTBIX NECUAHMKOB) .

. IITYYHBIM KaMeHb (M3BECTHSIK, JOJTOMUT U Op).

~ OOJMIIOBOYHBIA KaMEHb MPOU3B00SIM U3 NPOUHBIX OEKOPAMUBHO OK-
pautenHvlx (OpeKUdnsi, MeCYaHUK, U3BECTHSK, PAKyIICUHHK);

~ cmeHo8ble 0J10KU U3TOTABIUBAIOT U3 IOCTATOYHO MPOYHBIX U MOPUCTHIX
TIOPOJI (U38eCMHSAK, MY() 8YIKAHUYECKULL),

. IpoOEHBINA KaMeHb (11e0eHb, TOJTOMHT);



B) MHOTHE OCAJOYHBIC TOPHBIE TOPOJLI CIyXKaT CblpbéMm IS
W3TOTOBJICHUSI CTPOUTEIIBHBIX MaTePHUAJIOB:
- KHPIIMY SIBJIICTCS OJHUM M3 HanOoJiee pacrpoCTPaHEHHBIX CTPOMTEIIb-
HBIX MaTepuaioB. Ero M3roToBjICHNE OCHOBBIBACTCS HA MCIIOJIb30BAHHH 2/1UHU-
CMbIX NOPOO (21UH U CY2TIUHKO8), NeCK08, 1Ecco8, mpenend, OUamomuma,
- IIEMEHT - HEOOXOAMMBIA MaTepHall MPH JF0OOM CTpouTenbcTBe. Ilpen-
CTaBJISCT COOOW TOHKHI IOPOIIOK, MOJYYCHHBIH MPU H3MEILYCHUHU Mepeelis,
ONOKU, U36eCMHAKA, Meld, IECCOE,
- MIPOU3BOJICTBO U3BECTH - U3BECMHSK,
- KepaMUYECKHUE U3ACIUS MOTYJIatoT, UCTIONB3YS 2AUHbL, ONOKY, NECC;
- CTEKJIO IPOU3BOIUTCS U3 KBAPYEB8020 necka ¢ IPUMEHEHUEM Mend,
- 02HEeYnopsl - U3 TIECKOB, TIECCYAHNKOB, JIOJIOMHTA;
- 3anoaHumenu Oemonos - mMeOeHb, TPaBHil, IECOK, PAKYIIICUHHUK;
- 0opodicHoe cmpoumenbcmeo - TpyOOOOJOMOYHBIE TOPHBIE TOPOIBI,
CyIecH;
T') Opyeoe IPUMEHEHHE OCa0UYHBIX TOPHBIX IMOPOJI;
- 9Hepeemuxa - HePTh, IPUPOIHBIN T'a3, YToJb, TOP), TOPIOUN CIIaHeII,
- XUMHYECKasi MPOMBIIIJIEHHOCTD - M0 Jice;
- Memannypeust - pyjabl, IeCKH, U3BECTHSK;
- MIPOU3BOJICTBO KUCJIOTOYIIOPOB - 1ECOK, OUAmomum,
- npou3so0Ccmeo abpaszueos - ecku, IeCUaHuKH, TUATOMUT, TPEIIeT;
- aocopbenmol - MOHTMOPHWIJIOHUTOBAS TJIMHA, OTTOKA, THATOMHT;
- Gunbmpbol - TaNEYHNK, TPABUM, TIECOK, THATOMUT;
- cenbCKoe X035UCme0 - TIeCOK, MOHTMOPHJUTOHUTOBAS TJIMHA, MEPTEIIb,
MEJT;
- WCTOYHHUKHU IICHHBIX JJIEMEHTOB - necku (POCCHITHBIE MECTOPOKICHUS
30J10Ta, TUTATHHBI, 0JI0BA, BOJIb(paMa, TOPUs U Ap.).

Ykazanun no mexnuke d6ezonacnocmu 0131 cmyoenmoe npu npoeeoeHuu
aadopamopHux padom

1. JlaGoparopHbie = pabOThl  MPOBOAATCS  MMOA  HAOJIIOJACHHEM
npernojaBarenss wid Jabopanta. K BbeIlosiHEHHMIO J1ab0OpaTOpPHBIX padoT
CTYJEHTBHI JOIMYCKAIOTCS TOJBKO TIOCJIE TMPOCITYIIMBAHUS WHCTPYKTaXa TIO
TeXHUKE O€30MaCHOCTM U MPOTUBOMOXKApHBIM Mepam. llocime wuHCTpykTaxa
KaXJIbIA CTYJICHT PaCIUChIBACTCS B CIECIIMAIILHOM KypHAaJIe.

2. Bce nuna, cBs3aHHble ¢ pabOTOM B J1a00OpaTOpUH, AOJIKHBI COOTIOIAThH
npaBuiia BHYTPEHHET0 TPYAOBOTO PaclopsjiKa, yCTAHOBJICHHbBIE PEXKUMBI TPYyIa
W OTJIbIXA.

3. OOopynoBaHuE, YCTAaHOBKH, MPUOOPBI, HHCTPYMEHTHI JOJIKHBI
HCITIOJIb30BATHCS TOJIBKO 10 TIPSIMOMY Ha3HAYCHHUIO.

4. B nabopatopuu JOJDKHBI MPOBOAMTHCS TOJBKO T€ BHJABI PabdoOT,
KOTOpbIE  COOTBETCTBYIOT IUIaHy paboOThl JabopaTopuu. 3ampeniaeTcs
MIPOBOJIUTH APYTHE BUABI PabOT.

5. Ilpu HapymieHun TpeOOBaHMM TEXHUKH OE30MACHOCTH CTYACHT



OTCTpAHSAETCA OT JAJBHEWIIEro BBINOJHEHUS J1abopaTopHON  paboTHI.
Ecnu nelcTBus CTyA€HTa HE MNPUBEIM K CEPbE3HBIM IMOCIEACTBUSAM, TO OH
MOXET OBITh BHOBBH JIONYIIEH K Ja0OpaTOPHBIM 3aHATUSM JIMIIb IOCHE
IIOBTOPHOT'O UHCTPYKTAXA.

3aoanus, nopaooK u nocied08amenbHOCHmb 6bINOJIHEHUS PADON bl

1 BrITichIBaeTCs XapakTEPUCTHKA 3a/IaHHBIX TIPEIoaBaTesieM IOPO.T
(Tabmuna 1).

Br100p BapuaHTa OCYIIECTBISAETCSA B COOTBETCTBUU C TAOIMLIEH 2.

Taoauua Nel —XapakrepucTuka nopoza

1. Ha3Banue mopoipl

2. ®OTO MOPOIBI

3. Mecro, OTKyJ]a TOpo/ia MpUBE3EHA

4. MuHepanabHbI U (WJIH) XUMHUYECKUN
COCTaB

Il1oTHOCTE

LBer

Tekcrypa

5
6.
/. Ctpykrypa
8
9

XapakTep TpeUMHOBATOCTH,
MTOPUCTOCTH

10.TBépaocTh, COMPOTUBISAEMOCTD K
VMCTHUPAHHIO

11.JlonionHUTENIbHBIE TPU3HAKH - BKYC,
3amnax, BA3KOCTb, pa3MOKae€MOCTb, pe-
aKIIMsI C COJITHOM KUCJIOTOM

Ocoboe BHHMaHWE TIPU TOJATOTOBKE CJEAYET YAEIUTh OCAJOYHBIM
MOpoJiaM, pacrpocTpaHEHHbIM B CTaBpOIOIBCKOM Kpae




Ta6auna Ne2 — Boi6op BapuaHTa

Bapuanr 1 PAKYILICYHUKOBBIN TIECOK
W3BECTHSIK
Bapuanr 2 Mell nécc
Bapwuanr 3 OIIOK IJIMHA
Bapuant 4 JIMaTOMUT KQJIBIIUT
Bapwuanr 5 MEPTreib CUJIEPUT
Bapuant 6 TUIIC TaJIUT
Bapuanr 7 AQHTUPUT dbochopur
Bapuanr 8 MAarHe3uT CeUTpa
Bapwuanr 9 JIOJIOMUT TEMATUT
Bapwuant 10 TaJICUHUK KAOJIMHUT

Cooeporcanue omuema

OTueT J0JDKEH coJiepKaTh:
7. [ens paboTHI.
8. 3agaun paboTHI.
9 TeopeTudeckas 4acTp.
10. Texuuka 0€30MacHOCTH.
11. Omnwucanue nopos (1Mo BapuaHTam).
12. BriBox

KOHmpo./leble 60npocsl

[ToHsiTHE OCAIOYHBIX TTOPOI.

Kinaccuduxanus ocaioqHbIX MOPOJI MO CIIOCO0y 00pa3oBaHMUs.
Knaccuduxanus ocaoqHbIX OPOJI 10 MeCTy 00pa3oBaHuUsI.
[lepeuncnure MOHOMUHEPAIIbHBIE OCAJOYHbIE TOPHBIE TOPOIBI.
TekcTypbl 0OCaIOUYHBIX TOPHBIX MOPO/I.

OcoOble CBOMCTBA 0CAIOYHBIX TOPHBIX TIOPO/I.

BopaHble cBOMCTBa 0CaI0YHBIX TOPHBIX MOPO/I.

Jns KakuX CTPOUTEIBHBIX MAaTE€pUaJIOB OCaJ0YHbIC
IIOPOJBI CIIYXKAT CBHIPHEM.

O~NO OIS WN -

TOpHBIE



JlabopaTtopHast paGora Ne 5

Tema: Onpenenenne meramop@uuecKuX rOpHbIX MOPOJ

Heabp padoThl: 3aKperyieHHE 3HAHUM CTYACHTOB O METaMOp(PHUECKUX
TOPHBIX MOpOJaxX, a TaK JK€ MOJyueHHWE HABBIKOB IO CAMOCTOSTEILHOMY
OIpEJIEJIEHUIO.

3adauu padompr: W3y4YUTb MAKPOCKOIMYECKUNA METOJl OIpPEACIICHUS
TOPHBIX MOPOJ IMyTEM HAOTIOACHUS JIETKO PA3IMUYMMBIX (BHEIIHUX ) TPU3HAKOB.

[Tpu 3TOM (HOPMUPYIOTCSI KOMITETEHIUH:

— OIIK-4 - cnocobeH wucnoiib30BaTh B MPodecCHOHATBLHON
JIESTEIIBHOCTH PACIIOPATUTEIIEHYI0O W TPOCKTHYIO JOKYMEHTAIMIO, a TakkKe
HOPMAaTUBHBIE NPABOBBIE AaKTbl B O0JIACTU CTPOUTEIBCTBA, CTPOUTENBHOM
UHAYCTPUHU U )KUITUIIHO-KOMMYHaJIBHOIO X03siiCTBa

—  OIIK-5 - cnoco0eH y4yacTBOBaTb B MH)KEHEPHBIX H3bICKAHUSAX,
HEOOXOJUMBIX JJISi CTPOUTENIHCTBA U PEKOHCTPYKIIMH OOBEKTOB CTPOUTEIHCTBA
¥ KUJTUIITHO-KOMMYHAJIBHOTO XO3SHCTBA.

Teopemultecmm yacmo

Tepmun «memamopghuzm» (ot Tped. metamorpho - mpespariarocs,
npeo0pa3yroch) TEPEBOAMUTCS C TPEUYECKOro s3bIKa KaK «IOCIeayrolas,
u3MeHeHHas Qopma». OH mOpeacraBiasieT CcoOOM MPOLECChl N3MEHEHUS
MUHEPAJIBHOTO COCTaBa M CTPYKTYPHO-TEKCTYPHBIX OCOOCHHOCTEH TOPHBIX
nopoj 6e3 ux meperviaBiacHus. [ OpHBIC MTOPOIbI, MOMABIINE B HOBBIC IS CEOsI
TEPMOJUHAMHYCCKUE YCJIOBHSI TJIYOMHHBIX YacTe 3eMHOM KOpPBI |
MOJIBEprIINeCcs rI1yOOKOMY npeoOpa30BaHuIo, Ha3bIBAKOTCS Me-
TaMOP(PUUECKUMHU.

['ene3nc mMeTtamMoppUYECKUX TOPHBIX TOPOJ OOYCIOBIEH BO3JEHCTBHEM
Ha MCXOJHBIE TOPHBIE MOPOJILI JABIEHUS, TEMIEPATYP U XUMUYECKUX BEIIECTB,
OTJIMYHBIX OT TE€X, MPU KOTOPHIX OHU 00Pa30BaIUCh. TakKOMy U3MEHEHHUIO MOTYT
MOJIBEPTHYTHCS JIIOOBIE YyXKE€ CYIIECTBYIOIIME TOPHBIE TMOPOABI, IOITOMY
MeTaMOpP(PUIECKHE TOPHBIEC MOPOIbI SIBIISIFOTCS BTOPUYHBIMU.

[To mpeobaiannio TOTO UM MHOTO areHTa BBIJEISAIOT HECKOJIbKO BHUJIOB
MeTaMmopdusma:

a) KoHmaxkmoewlii MeTamopPusM - ITO HU3MEHEHHE MCXOJHBIX,
MIPEUMYIIIECTBEHHO OCAJ0YHBIX TOPOJ, IMOJ JACHCTBUEM BBICOKHX TEMIICPATyp
IpU BHEAPEHWU B HUX MarMaTU4ecKuX Tell (00pazo8aHue mpamopa Ha
KOHMAaKme UHmpy3ugHo20 meid ¢ U36eCMHAKAMU),

0) ounamomemamopgusm - MEXaHUUECKOe pazpylieHue (IpoOsieHHe U
MEPETHPAHNUE) TOPHBIX MOPOJ IO BIUSHHEM OJHOCTOPOHHETO AABJICHHUS IPH
TEKTOHUYECKHX JIBIKCHHSX 3€MHOMN KOPBI (mexmonuueckue obpexuuu);

B) pecuonanbHuiti MeTaMmop(u3M pa3BUBaeTcs Ha rryomHax 8-20 kM, rme
JaBJICHUE OT Beca TOJII TOPHBIX TOPOJ OYeHb Beluko. B oTiuume ot
nuHaMoMmeTamop(du3Ma, B 9TOM CiIy4ae JCHCTBUE AAaBICHHUS HE TPHUBOJIUT K



pa3pylIeHHI0 HMCXOAHBIX TOPHBIX TOPOJ, T.K. OBIBACT MOCTENEHHBIM U
JUINTENAbHBIM.  [IpoucxoauT mnepekpuctamausanus I0poJ Ha OOIMIMPHBIX
TEPPUTOPHSIX (eHelic);

) Memacomamos - IPeoOpa3oBaHUE MOPOJ B pe3ysbTaTe MPUBHOCA WU
BBIHOCA XMMHMYECKUX KOMIIOHEHTOB. IIIMpOKO pa3BUT B 3€MHOM KOpeE,
IIPOSIBIIETCSI  CAMOCTOSATENIBHO WM B COYETAaHHMM C JPYTMMH  BHUJIAMHU
MeTamopduzma.

MunepanbHbI COCTaB METAMOP(PUUECKUX TOPHBIX MOPOJ OMPEACIAETCS
COCTAaBOM HCXOJHBIX MOPOJ M BKJIIOYAET B €05 MUHEpPAJIbI, XapaKTEPHbIE KaK
JUIsl MAarMaTHYECKUX, TaK U JUIsl OCAJOYHBIX MTOPOJ.

HaspaHne CrtyneHu ITpuMepbl HaubGonee
TPV TOPOST metamopduzma XAPaKTEPHBIX METAMOPHHUECKHX MTOPOA

OUIINTEL, XJIOPHTOBbBIE, INTHHHCTLIE, 3€716-
HbI€, TAJIbKOBBIE CJAHLIBI.
KputnueckuM (BaskHeHILIHM) ABASETCA
MHHEpaJ AKTHHOJIUT

Huzka ctyneHs —
(haLius 3ea¢HBIX
ciaaHues. HauanpHas,

Cmoaasbie cnaHubl, aMmbubOnuTHL, MpamMo-
PBI, KBapLUTHIL
Kputudeckuii MHHepan — poropasi oOMaHKa

CpenHsas cryneHb — amu-
donuToBas auus

PervoHanbHo-
MeTaMophHIecKre

Bricokas cTyneHs — I'Helichl, KBAPLHTEL, MPAMOpBI, TPAHYJIUTEI,
l"paHy.l'IHTOBaH H IKJQIUTHL — AJIA HHX CBOMCTBEHHBI QJIHBHH,
AKJIOTUTOBAA arys NUPOKCEH, TPAHATHI, KOPAUEPUT H JIp.
Y abrpaMeTaMopdrsm MurmaTHuThl

KOHTAKTORO ColcTBEHHO-KOHTAKTOBO-
MeTaMopduieckre Porosuku

MeTaMopdu-

KonTakroso- .
YECKHE I'peiizeHsl, CKapHEBI

METACOMATHYCCKHE

TekToOHHYEeCKHE 6peK‘II/II/I, MHWIOHHTELL

Junamomeramopdpuieckue

I'nasnvie (nopoooobpasyroujue) muHeparbl Memamoppuueckux 2opHuLX
nopoo - KBapll, OJEBBIC ITATHI, POTOBasi 0OMaHKa, CJIO/IbI, KAJIBLIUT, MarHe3uT,
JOJIOMUT, MarHeTUT, TEMAaTUT U Jp.; 6MOPOCHEneHHble (aKyeccopHvle) - TalbK,
XJIOPUT, TIIMHUCTHIE MUHEPAJIbI U JIP.

Cpenu  MeTraMOpPHUYECKHMX  TOPHBIX  TOPOJ  BCTpPEHAOTCS U
MOHOMMHEpAJIbHBIC (Mpamop, kéapyunt), i TOJTUMHHEPATIbHBIC (eHelic).

XUMHYECKHI cOCTaB METaMOP(HUUYECKUX TOPHBIX MOPOJ COOTBETCTBYET
COCTaBY MCXOJIHBIX MOPOJI, KPOME CIIy4aeB METaCOMAaTO3a.

CTpyKTYpHBI:

- peJuKTOBasi (OCTaTOYHAs) - COXPAHSIOTCSA DJIEMEHTBl CTPYKTYP
WCXOJIHBIX MOPOJI (2IUHUCMASL ) STUHUCTBIX CIAHYEB),

- KaTakJacTu4yeckasi - mMopoja MpeaCTaBiIsieT CO00 CIIEMEHTHPOBAHHOE
CKOILJIEHUE 00JIOMKOB (MeKMOHUYeCKas OpeKyus),

- MOJTHOKPHCTAJINYecKas - 3€pHA BCEX MUHEPAJIOB B IMOPOJE XOPOIIO
c(OPMHUPOBAHBI H JICTKO PA3ITHYUMBI (Mpamop, eHelic);

- rpaHod;acroBasi (paBHOMEPHO3EPHUCTAsl) - BCE YACTUIIBI B TOPHOU
HIOPO/ie UIMEIOT MPHOIU3UTEIILHO PABHBIC pa3MepsI (Mpamop, keapyum);

- nopdupobiacToBas (HepaBHOMEPHO3EPHHUCTAsI) - HAa (poHE 3EPEeH OAHOTO



BUJIa BBIJEISIIOTCS KPYIIHBIE KPUCTAJUIbI APYTHUX MHUHEPAJOB (3épHa epanama 6

caanyax);
- CIIMBHAasi - TMOpOJia TMPEACTaBIsET COOOW CIUIONIHYIO OJHOPOJIHYIO
MHUKPO3EPHHUCTYIO MACCy (PO20BUK).

TekcTypsl:

- MacCHBHas - TOpHasi MOPO/ia MPEACTABISAET COO0H TUIOTHYIO OJTHOPOIHYIO
Maccy (Kkeapyum, Mpamop);

- CJIAaHLIEBATasl - COBEPLIEHHO OJHOPOAHAs MOPOJA JIErKO PA3AENIeTCs Ha
TOHKHUE TUTUTKA (unium);

- roJiocyarasi - Y4epeI0BaHHE MOJIOC PA3HOTO COCTABA U LIBETA (2HelC),

- ISATHUCTas - HaJIW4YME B IOPOJE YYAacTKOB (IIATEH), OTIMYAIOIIUXCS
COCTaBOM U OKPACKOM (2relic, Auma);

- iolyaTas - HajJu4he B IMOPOJAE MEJIKUX CKIAI04eK (criooucmoie
CAAHYbL).

[IpoyHoCTh MeTaMOP(PHUUECKUX TOPHBIX MOPOA KOJIEOIETCS B LIUPOKUX
npegenax or 25-60 Mlla y szenénwvix cnanyes no 400 Mlla y xeapyumos.
XKéctkue  KpUCTAJUIM3AIMOHHBIE  CBA3M  MEXJAY  HOBOOOpa30BaHHBIMU
MUHEpaJaMH Y HUX MEHee MPOYHbI, YEM, HaIlpUMEP, B MAarMaTUYECKUX MOPOAAX.

Kpome TOro, Ha mnokaszarenp HPOYHOCTH METaMOpP(UUECKUX TOPOL,
o0JalalolUX CIIAHLEBATOCTbIO, OKA3bIBAET BIUSHUE WX AHUZOMPONHOCHb
(HEOJHOPOAHOCTH CBOMCTB MO Pa3HbIM HampasieHUsM). [loaromy 3HaueHUS .,
NOJIyYCHHbIE B HAIpaBICHUM NapaJICIbHOM CIIAHLEBATOCTH, 3HAYUTEIBHO
MEHBIIIE, YeM B MEPICHINKYISIPHOM HAlpaBICHHH.

[Ipumenenune

a) Meramoppuyeckue TOpPHBIE TMOPOAbI C MACCUBHOM TEKCTYpOi
ABJIAIOTCS HAAEKHBIM OCHOBAaHMEM  COOpYX eHUH. OCIOXKHEHUS MOTYT
BO3HUKHYTh B TE€X CIyyasiX, KOorja Mopojsl 00JadaroT cilaHueBaTocTbio. [Ipu
HEOOJIBIINX HArpy3Kax OMacHOCTH JUIA 3JaHUN U COOPYKEHHUI HE BOSHUKAET, HO
€ClIi OHM SIBJISIIOTCS MOJ3€MHBIMU WJIM MOJNOPHBIMU, TO OT CTPOUTENHCTBA HA
TaKHUX ydacTKaxX HEpeJIKO MPUXOIUTCS OTKa3bIBATHCS;

0) wmeramopduyueckre TOpHBIC TMOPOJALI C JPEBHEUIINX BpPEeMEH
UCIIOJIB3YIOTCS. B CTPOMTENICTBE B E€CTECTBEHHOM BHJE, MPOWIsA JIHIIb
MOBEPXHOCTHYIO 00pPabOTKY:

. MITYYHBIN KaMEHb - KBapILIUT, MPaMop u Op.;

~ MOHYMEHTAJIbHbIA KaMeHb. Cmoumocms maxko2co KamHs 6 OO0nbUlol
cmenenu 3asucum om e2o éHeutne2o 6uoa (0eblil CKYJIBIITYPHBIN MpaMop ¢ po-
30BBIM OTTEHKOM JIOPOKE, UEM O0JIaIal0IIUN IPYTUMU OTTEHKAMM, T.K. U3JETHUS
M3 HET0 KaXyTCs >KUBBIMHU, a CEpbId WIM CHUPEHEBBIM OTTEHOK IPUIAET
CKYJIBIITYpaM MEPTBBINA BU).

~ OOJMIIOBOYHBIN KaMEHb mpebyem payuoHalbHo20 npumeHenus (Mpa-
MOp BO BHYTPEHHEW OOJMIIOBKE CTE€H YCTOMYHWB, JAOJTOBEYEH U JEKOPATHUBEH;
HOJIBI U JIECTHUIIBI U3 HETO TOJIYYarOTCsl CKOJIb3KME W TP OOJIBLIOM IOTOKE
JtoJiel OBICTPO CHAIIMBAIOTCS; OOJIMIIOBKA KPBLIbIIA MPaMOPOM, OCOOEHHO B
ycnoBusix Cubupu, HeJJOMyCTUMA);

. JIpoOJIEHBIN KaMeHb - THEHC, KBAPIIUT;



B) MHOTHME MeTaMOp(QUYECKHUE TOPHBIE TOPOJBI CIYKAT CbiPbéM IS
U3TOTOBJICHUSI CTPOUTENIbHBIX MaTePUAIIOB:
- MIPOU3BOJICTBO U3BECTH - MPAMOD,
- CTEKJIO IPOU3BOJUTCS C IPUMEHEHUEM MPaAMOpPa,
- 02Heynopsl - MOMY4al0T U3 KBAPLUTOB;
I') Opy2oe IPUMEHEHHE METaMOP(PUUYECKUX TOPHBIX TTOPOJ:
- Memanypeust - KeJe3ucThle KBAPIUTHL;
- IIPOU3BOACTBO KUCIOTOYIIOPOB - K8APYUM,
- IIPOU3BOJICTBO a0Pa3UBOB - KEAPYUN,
- CEJIbCKOE XO3SMCTBO - Mpamop;
- VMCTOYHHUKM LEHHBIX JJIEMEHTOB - K8Apyumuvl W HEKOTOpbIE Jpyrue
SBIISIIOTCA pyAaMH Bosib(ppama, 0JIOBa, MEIH, MOJEIOYHBIMU H IOBEIUPHBIMU
KaMHSMU - Heghpum, 1a3ypum, 4apoum, auma u ap.

Ykazanun no mexnuke 6e3onacnocmu 0na cmyoeHmos npu nposedeHuu
aadopamopHulx padom

1. JlaGopatopHble = paboTbl  HPOBOAATCA  MOA  HAOIIOACHHEM
npenoAaBarenss WM Jiabopanta. K BbINOMHEHHIO J1a00paTOpHBIX padboT
CTYACHTBl JOMYCKAIOTCA TOJIBKO TIIOCJE TMPOCIHYIIMBAHUSA MHCTPYKTaXa II0
TEXHUKE O€30MacHOCTH M MPOTHUBONOXKapHbBIM Mepam. [locie wuHCTpykTaxa
KaXXIBIH CTYJCHT PaCIHCHIBACTCS B CIEIIMAIBLHOM KypHAJIE.

2. Bce nuua, cBs3aHHble ¢ pabOTOM B J1a00OpaTOpPUU, AOJAKHBI COOTIOIAThH
IpaBuiia BHYTPEHHETO TPYAOBOTO PACIOPSAIKA, YCTAHOBICHHBIE PEKUMBI TPY/ia
U OTJbIXA.

3. OOopynoBaHuE, YCTaHOBKH, MNPUOOPBI, HHCTPYMEHTHI JOJIKHBI
UCTIOJIb30BATHCS TOIBKO MO MPSIMOMY Ha3HAUEHHUIO.

4. B nabopaTopuu JOJKHBI MPOBOAUTHCS TOJBKO T€ BUIBI padoT,
KOTOpBbIE  COOTBETCTBYIOT IIJaHy pabOThl J1abopaTopuH.  3amperaeTcs
IPOBOAUTH JPYTUE BUJIBI paboT.

5. Ilpu HapymieHun TpeOOBaHUM TEXHUKA OE30MACHOCTH CTYACHT
OTCTpaHs€TCd OT JaJbHEWIIEro BBINOJHEHUS J1a00paTOpHOMl  palOTHI.
Ecnu nelictBus CTyJeHTa He NpPHUBEIU K CEPbE3HBIM IOCIEACTBUAM, TO OH
MOKET OBbITh BHOBb JONYLIEH K JaOOpaTOPHBIM 3aHATHSIM JIMILIb IOCTE
MOBTOPHOT'O MHCTPYKTaXka.

3aoanus, nopaooK u nocie006amenbHOCmb 6bINOJIHEHUS PAOOM bl

2 BremuceiBaeTcss  XapakTepUCTUKa 3aJaHHBIX — TPEIojaBaTeieM
Metamopduueckux TOPHbBIX MopoJ (Tabauua 1).

Br100p BapuaHTa OCyHIECTBISETCSA B COOTBETCTBUU C TaOIMLIEH 2.



Ta6auna Nel —XapakrepucTuka MeTaMOpP(PHUYECKUX T'OPHBIX MOPOJ

Hazpanue ITOpOAbI

DOTO MOPOJIbI

HpOI/ICXO)KI[CHI/IC Ha3BaHUWA ITOPOABI

W N

MuHepanbHbIi U (MITU) XUMUYECKUI
COCTaB

[Ber

Crpykrypa

TekcTypa

bneck

© 0N O

. TBépnocTh

10.ITpoucxoxxaenue u
pacnpocTpaHeHHUE

11.TTpakTryeckoe 3HaYeHUE

13.
14,
15.
16.
17,
18.

Taoauna Ne2 — Bei0op BapuaHnTa

Bapuanrt 1 ['muHuCTBIE CHAHLIBI Mertamoppu30BaHHBII
KOHIJIOMEPAT

Bapuant 2 Puut Murmatut

Bapuanr 3 XJIOPUTOBBIE CIAHLIBI YapHOKUT

Bapuant 4 TanpKOBBIE CIIAHIBI TexToHnueckas Opekuus

Bapuant 5 Kpucramnmnueckue KoHTakTOBBIN pOroBUK
CJIAQHIIBI

Bapuant 6 AMdubdoanT N3BecTKOBBIN CKapH

Bapuant 7 KBapuur Marues3uanbHbIM CKapH

Bapuant 8 ['neric BTopnuHbIl KBapuuT

Bapuant 9 Karakiasur I'peitzen

Bapuant 10 Munonur bepesur

Cooeporcanue omuema

Omuem 0oJ2icen cooepicamn.

[ens paboTHI.

3agaun paboTHI.

TeopeTnueckas 4acTb.

TexHuka 6€30MaCHOCTH.

Onucanve MeTaMOp(PUUYECKUX TOPHBIX TOPOJ (II0 BApUAHTAM).
BriBog


http://www.ecosystema.ru/08nature/min/2_5_4_5.htm
http://www.ecosystema.ru/08nature/min/2_5_4_5.htm
http://www.ecosystema.ru/08nature/min/2_5_4_10.htm
http://www.ecosystema.ru/08nature/min/2_5_4_11.htm
http://www.ecosystema.ru/08nature/min/2_5_4_12.htm
http://www.ecosystema.ru/08nature/min/2_5_4_15.htm
http://www.ecosystema.ru/08nature/min/2_5_4_16.htm
http://www.ecosystema.ru/08nature/min/2_5_4_17.htm
http://www.ecosystema.ru/08nature/min/2_5_4_18.htm
http://www.ecosystema.ru/08nature/min/2_5_4_19.htm
http://www.ecosystema.ru/08nature/min/2_5_4_20.htm
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Konmponwvusie éonpocul

Tepmun «memamopguzm»?

Bunabl MmeTamopduszma.

I'maBubie  (TOpo000Opa3yroIIMe) MHUHEpPAIbl MeTaMop(PUIECKUX
TOPHBIX MTOPOJI.

CtpykTypbl MeTaMOP(PHUUECKUX TOPHBIX MTOPO/I.

JIJIsl KaKMX CTPOUTEIIBHBIX MaTEPHAIOB METaMOP(hUUIECKUE TOPHBIC
IIOPOABI CIIYXKAT CBIPHEM.
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BBEJIEHUE

CamocrositensHas padora cryaenta (CPC) Hapsmy ¢ ayAUTOPHOM MPEACTABIISECT OJHY
u3 (opm yuebHOro mpolecca M SBIAETCS CyliecTBeHHOW ero uyacteio. CPC — 3r0
IUIaHUpyeMasi padoTa CTYIEHTOB, BBINOJHSAEMAs IO 3aJaHUI0 M TPH METOAMYECKOM
PYKOBOJICTBE IPEII0IaBaTelis, HO 0€3 ero HermoCpPeICTBEHHOTO Y4acTusl.

ITom camocTosATENbHOW pPabOTOW CTYACHTOB IOHMMAETCS IUIAHUpyeMas ydeOHas,
y4eOHO-HUCCIIEeIOBATENIbCKAsA, a TaKXKe HaydyHO-UCCIIeOBaTeNbCKas pabdoTa CTYACHTOB,
KOTOPAsi BBIMOJIHAETCS BO BHEAYJUTOPHOE BPEMs 110 WHUIIMATUBE CTYICHTA MJIH O 3aJaHUI0
U TIPY METOJIMYECKOM PYKOBOJICTBE MPETOAaBATENs, HO 0€3 €ro HemoCpeACTBEHHOTO y4acTusl.

BaxHoe 3HaveHHME CaMOCTOSTENBHOW palbOThI CTYIEHTOB MpH HM3YYCHHUH Kypca
00yCJIOBJICHO HAJIMYMEM OOJBIIOT0 KOJMYECTBA MPOOIEMHBIX U JMCKYCCHOHHBIX BOIIPOCOB,
TPEOYIOLIMX TBOPYECKOTO IMOAXO0a, HIMPOKOTO HCIIOJIb30BAHMS CIECIHATIBHON JIUTEpaTyphl U
€e TIIyOOKOT0 OCMBICIICHHUSI.



1. O0mas XxapakTepHCTHKAa CaMOCTOSITEIbHOH padoThl CTyJeHTa NPH HM3YYEeHHH
AUCHMILTHHBI

CamocrosTenbHas paboTra — 3TO pabdoOTa CTYACHTOB IO YCBOCHHIO 00s3aTEIbHON W
CcBOOOAHO mody4aemol wHOpManuu To camoobOpazoBanuio. Takas ¢dopma oO0ydeHUS
npuoOpeTaeT B HACTOsSIIEEe BpPEeMs aKTyalbHOCTh M 3HAYMMOCTh. EE (yHKImel sBusercs
o0ecrieyeHHEe  XOpOILIEro  KadyecTBa  YCBOGHMS  3HAHUM, YMEHMI, HaBBIKOB U
npopEeCCUOHATBPHBIX KOMIETCHIIUI CTyIEHTaMU MO HM3y4aeMoW IUCHUIUIMHE. B KadecTBe
(GopM M METOZOB BHEAyAUTOPHOW pabOThI CTYJICHTOB SIBIISICTCS CaMOCTOSITEIbHAs paboTa B
OuOHMOTEKE, KOHCIIEKTUPOBaHUE, paboTa CO CIEIHAIbHBIMH CJIOBAPSIMH M CIIPABOYHHKAMH,

paciupeHye NOHATUIHO-TEPMUHOJIOTUYECKOTO arIapara.

CamocrosTenpHas pa60Ta CTYACHTOB IIpU HW3YYCHUHU JUCHUIIIIMHBI

MIPOEKTUPOBAHUS MpEyCMaTPUBAET

30JaHUU U

COOPYKEHUI»

CaMOCTOATEIIFHOE U3YYEHHE JINTEPaTypPHI.

Llenvl0 CaMOCTOATENBHOTO HW3YYEHHS JMTEPATyphl SBJSIETCS OBJAJCHHE HOBBIMH
3HAHMSAMH, a TAKKE METOAAMHU HX IIOJyYCHHUS, pa3BUTHE YMEHHUS NPUOOPETEHHS HAYYHBIX
3HaHUH TyTeM JIMYHOTO TOWCKa W mepepaboTku wmHpopManuu, cOOp M CHCTEMaTH3alus
3HAHMHU 110 KOHKPETHOH TeMe WK IpolieMe.

3aoayu caMOCTOSATENBHOIO U3YUEHUS JIUTEPATYPBHIL:
CIPaBOYHYIO  JIOKYMEHTAIMI0 H

- ¢opmupoBaHue

CIIELUATILHYIO JTUTEPATYPY;
- pa3BUTHE TO3HABATENbHBIX CIIOCOOHOCTEW M AKTUBHOCTU CTYACHTOB: TBOPUYECKOM
WHULIUATUBBI, CAMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH M OPTraHU30BAHHOCTH.

- CHUCTEMAaTu3alnus H

IIPAaKTUYECKUX YMEHUH CTYJICHTOB;
- yri1yOJieHHe U pacIiupeHne TEOPEeTHUECKUX 3HaHU;
- (popMupoBaHUE CaMOCTOATEIHHOCTH MBIIUICHHS, CIOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIu3alnun
- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHHM.

YMEHHI

3aKPCILICHHUC

HCIIOJIB30BAaThb

2. Ilnan-rpauk BbINOJHEHUS] CAMOCTOATEIbHON padoThl

cleyolue

MOJIYYCHHBIX TCOPECTUYCCKUX

«OCHOBBI
BUIBI:

3HAaHUHA WU

Konpt Bun nestensHOCTH Ntorosslii CpenctBa u O6bem yacoB
peann3yeMbIx CTYACHTOB POIYKT TEXHOJIOTUHI KonrakT
KOMITETEeHIINH CaMOCTOSITEIb OLIEHKHU Hast

HOM paboTHI CPC | pabotac | Bcero
npernoja
BaTeNeM
3 cemecTp
OIIK-4 (MO-1
OIIK-4; N]1-2
OIIK-4; N/-4
OIIK-4; N]1-5
OIIK-4; NJI-6 | CamocTosiTeIbHOE
OIIK-4); U3ydeHHE CobecenoBa
OIIK-5 (MA-1 | nuTepatypsl 1o Koncrexr HUE 64,8 72 72
OIIK-5; UJ1-2 | remam 1-9
OIIK-5; UJ1-3
OIIK-5; N]1-4
OIIK-5; UJ1-5
OIIK-5)
Hroro 3a 3 cemectp | 64,8 7,2 72
64,8 7,2 72




3.KOHTpOJILHbIe TOYKH U BU/JbI OTYECTHOCTH 110 HUM

B pamkax pEHMTHHIOBOM CHCTEMBI YCIIEBAEMOCTb CTYIAEHTOB II0 Ka)XKJIOM JUCLUIIIMHE
OLICHMBAETCA B XOJI€ TEKYLIETO KOHTPOJISA U IIPOMEKYTOYHON aTTECTALIUN.

4. MeToanyeckue yKa3aHusl 110 M3YYeHUIO TEOPETHYECKOr0 MAaTepHAaJIa

Yka3anus 1o opraHu3anuu padoTsl ¢ JIUTepaTypoi

IIpexne Bcero, HEOOXOOUMO ONPEAEIUTb BUJA HU3JaHUA (MOHOM3JAHUE, COOPHUK,
4aCTh MHOTOTOMHOI'O WJIM BBIITYCK CEpUIHOTO M3/1aHUs). Y CTAaHABIMBAETCS, KAKOMY BOIIPOCY,
TeMe WIK 00JacTU HAyKH MOCBSAIIEHO Ipou3BeaeHue. OOpaliaercss BHUMaHUE Ha CTPYKTYpY
W3JIaHUs, BBIABIISETCS MPUHLUIIBI TPYIIUPOBKUA MaTepuasa.

Ananu3 QopMbl U3JI0XKEHUs MaTepuasla MOMOIaeT IpH ONpPENeSICeHUH YUTATEIbCKOIO
anpeca. C 3TOH LEeNbIO M3Yy4aeTcs, HACKOIBKO IIOJIHO, AOCTYIHO M HArJSJHO W3JI0XKEHBI
BOIIPOCHI.

[Ipu ananmu3e OTMEUYAIOTCS OCOOCHHOCTH MOJIMTPaUYECKOro HCIOIHEHHS U
pelaKMOHHO-U31aTEIbCKOIO0 O(QOPMIICHHS, B YacTHOCTM HAJIUYME HJIEMEHTOB Hay4HO-
crpaBo4HOro anmapara. [Iomnmo Tekcra camoro npousBeaeHus Oubnmorpad npocMaTpuBaeT
IpPEUCIOBHE, BCTYNUTENIBHYIO CTaTblo, NpuMmeuaHus. Eciau cBeaeHui oOkasbIBaeTcs
HEJ0CTaTOYHO, CJIEyeT 00paTUTHCS K IOMOIHUTEIbHBIM HCTOUHUKAM.

H3yuenue 0ononnumenbHuix UCOYHUKOS.

TakuMu HCTOYHMKAMHU MOTYT OBITh PEIECH3MH, KPUTHYECKHE CTaTbH, KPUTHUKO-
Oouorpaduueckue, UCTOPUKO-TUTEpATypHble pabOThl. BBIABUTH 3TH HCTOYHUKH MOXKHO C
MOMOIIBIO CIIPABOYHBIX U OMOIMOTrpaduuecKnx U3aaHui.

ITpu pabGote ¢ KHUTON HEOOXOAUMO 110100PaTh JIUTEPATYPY, HAYUYUTHCS MIPABUIILHO €€
YuTaTh, BeCTH 3amucu. Oco0oe BHUMaHHE CIIEAyeT OOpaTHUTh Ha OIpeesieHHe OCHOBHBIX
noHATHH aucuuiuinHbel. CTyZlEeHT JOJDKEeH MOJApOOHO pa3duparh NpUMEphl, KOTOphIE
HOSICHSIIOT TaKUE€ ONPENENICHUS, U YMETh CTPOUTh aHAJIOTUYHBIE NPUMEPHI CAMOCTOSITENILHO.
HyxHO no0uBaThcs TOYHOrO IMpPEJICTaBJIEHUs O TOM, 4YTO H3y4aelb. llone3HO cocTaBiATh
ONOpHbIE KOHCTEKTHI. [Ipy n3ydennn Marepuana no yueOHUKY MOJIE3HO B TETPAI JTONOJIHATh
KOHCIEKT JIEKLIUH, TaKXKe CJIeIyeT OTMEYaTb BOIPOCHI, BBIJCIECHHBIE CTYIEHTOM JUIS
KOHCYJIbTAIIMH C IPENOJABATEIIEM.

Paboma co cnpasounvimu usoanusmu.

CrnoBapp — cIpaBOYHOE M3JIaHUE, COJEpIKAILEe YIOPSIOUEHHBIN MepeueHb S3bIKOBBIX
eauHul] (CJIOB, CJIOBOCOYETaHWH, ¢pa3, TEPMHHOB, HMEH, 3HAKOB), CHAO0XEHHBIX
OTHOCSIIIUMMCS K HUM CIIPABOYHBIMU JAHHBIMHU.

TepmuHoONOrNYeCkUii clloBapp — CJIOBapb, COJAEPXKALIUM TEPMUHBI KaKOH-THOO
00JacTH 3HaHUS UM TEMBI U UX OIpeNeleHUsl (pa3bsICHEHUS).

CripaBOYHUK — CIIPAaBOYHOE U3JaHUE, HOCSILEE IPUKIIATHON, TPAKTUUYECKUN XapaKTep,
UMEIOILEE CUCTEMAaTHYECKYIO CTPYKTYPY WJIM IOCTPOEHHOE IO aln(aBUTy 3arjlaBUil CTaTew.
[Io  memeBoMy  Ha3HAYEHHIO  pPA3JIMYalOT:  HAy4yHBIH,  MAacCOBO-TIOJUTHYECKHH,
IIPOU3BOJICTBEHHO-ITPAKTUUECKUM, yUeOHBIH, MOMYSPHBINA U OBITOBON CIIPaBOYHUKH.

buorpaduueckuii cnpaBoYHMK (CIOBaph) — CIPABOYHMK, COAEPIKAIMNA CBEJCHHUS O
KHU3HU U J1€ATEIbHOCTH KaKUX-JINOO JIHII.

bubnuorpaduueckuii  cnpaBoyHHK  (ClIOBapb) —  CIPAaBOYHMK, COJEp KA
Ouorpaduueckue CBEICHHS O KaKUX-TMOO JMIAX, CIHUCKU HUX TPYAOB U JHUTEPaTyphl,
OCBEIIAIOLIEN X KU3Hb U IEATEIbHOCTD.

CrnpaBouHoe mocobue — mocoOue, paccuuTaHHOE MO (popme Ha TO, YTOOBI MO HEMY
MOXHO OBUIO HaBOAUTH crpaBku. OT CIpaBOYHMKA OTJIMYAETCS TEM, YTO MOXKET OBITh
MCIIOJIb30BAaHO U JUISI IOCJIEI0BATEIBHOIO OCBOCHUS MaTepuasa, B TO BpeMs Kak CIpPaBOYHHUK
HalleJIeH IJIaBHBIM 00pa3oM Ha BBIOOPOYHOE UTEHHE, 110 MEpe TOro, KaK BOZHHUKAIOT T€ WU
MHBIE BOIIPOCHI U HYX/1a B CIIpaBKe, U JUIs MOCJIEI0BATEIbHOTO YTEHUS HE MPUCIIOCOOIIEH.



DHIUKIIONEIUs — CIPABOYHOE U3JIaHUE, CoJIeprKaliee B 0000IIEHHOM BHJIe OCHOBHBIC
CBEICHUS II0 OJHOW WM BCEM OTpacisiM 3HAaHUM M MPAKTUYECKOW NIEeSITEIbHOCTH,
H3JI0KCHHBIC B BUJIC KPATKUX CTaTeﬁ, PacIioJIOKCHHBIX B aﬂ(baBI/ITHOM UM CUCTEMATHYCCKOM
nopsake. B 3aBucMMOCTH OT Kpyra BKJIIOYEHHBIX CBEACHUN pa3iMyaloT YHUBEPCAJIbHYIO
(o01mIyr0), CHEIMATU3UPOBAHHYIO (OTPACICBYI0), PETHOHANBHYIO (YHUBEPCATBHYIO WIH
CHEIUAIM3UPOBAHHYIO) YHITUKIOEIHH.

OHUUKIIONEINYECKUI CII0Baph — SHUUKIIONEANS, MaTepUal B KOTOPOH pacloJIOKEH B
an(aBUTHOM MOPSAIKE.

['moccapwuii — ciioBapb TEPMUHOB.

Tezaypyc OTHOCUTCS K CIIEUAIBHOMY THUIY CIIOBapsi HOPMATUBHOMN JIEKCHUKH C TOYHO
OMPCACIICHHBIMUA CBA3AIMU MCKIY TCPMHUHAMMU.

5. Mertoauyeckne ykazaHusi Mo BuaaM padoT, NpeaycCMOTPEHHBIX pabdoueit
NMPOrpaMmoii 11 CHUIIMHBI

5.1 CamocTosiTe/IbHOE H3YYeHH e JIUTEPATYpPhI 0 Temam 1-9

Buo camocmoamenvnoii padbomel cmyoeHmoe: CaMOCTOSATEIbHOE H3yYEHHUE
JUTEPATYPhL.

Jljig BBINIOJIHEHUSI JAHHOTO BHJIa CaMOCTOSATENbHONU pabOThl CTYIEHTOB, HEOOXOIUMO
U3Y4YUTh CIEIYIOLUIUE TEMBI:

Tema Ne 1. Coneprkanue 1 3a/1auu Kypca MH)XEHEPHOM T'€0JI0THH.

Tema Ne 2. O01ue cBegeHUsI 00 U3LICKAHUSL.

Tema Ne 3. Opranu3zanusi UH)XEHEPHBIX U3bICKaHUH.

Tema Ne 4. Knaccudukaiusi TOpHBIX TOPOJ U UX OCHOBHBIE CBOMCTBA.

Tema Ne 5. IloneBble 1 1abOpaTOpHBIE METOMABI ONpeAeTIeHNs (HU3NKO-MEXaHHUECKUX
CBOMCTB I'PYHTOB.

Tema Ne 6 [TonzemHbIe BOJIBI U THAPOTEOIOTHYECKUE UCCIIET0BAHUS.

Tema Ne 7. KpyroBopot u 6anasc BoJ 3eMu.

Tema Ne 8. OcoGeHHOCTH MH)KEHEPHO-T€O0JI0TMUYECKUX MCCIET0BaHUM [l Pa3IMuHbIX
BHJIOB CTPOUTENBCTBA.

Tema Ne 9. OcHOBHBIE BUIBI HHKEHEPHO-TEOJIOTHIECKUX U3BICKAHUM.

Hmozoewtii npodykm camocmoamenbHoul padomsl. KOHCIIEKT.

Cpeocmea u mexnonozuu oyenku: codeceJoBaHue.

Ilopaook ogpopmnenus u npedocmaenenusa: odopmisieTcss B BHIE KOHCIEKTa
(craTpu, yueOHUKa, MOHOTpadUu MO NMeJarornueckoi NpoodaeMaTHKe).

TpeboBaHMs K BHITOIHEHUIO.

KoHcnekt nomkeH coiepkaThb MCXOJHbIE JaHHbIE MCTOYHHMKA, KOHCHEKT KOTOPOIO
COCTaBJIEH.

B HEM n0JKHBI HANTH OTPAXKEHUE OCHOBHBIE MOJ0KEHUS TEKCTA.

OOBEM KOHCIEKTa He JI0JKEH MPEBBIIIATh OJIHY TPETh HCXOTHOIO TEKCTA.

TexcT MOXeT ObITh, KaK Hay4HbIH, TaK U HAyYHO-TIONYJISIPHBIH.

Cnenaiite B BaiieM KOHCIEKTE IIMPOKUE MO, YTOObI B HEM MOXHO OBUIO 3amHcaTh
HE3HAaKOMbI€ CJI0Ba, BOZHUKAIOIINE B XO/I€ UTEHHUS BOIPOCHI.

Co0roaiiTe OCHOBHBIE MpaBUIIa KOHCIIEKTUPOBAHUS:

1. BauMaTenpHO MpOYUTANTE BECh TEKCT WU €T0 (hparMeHT — maparpad, riasy.

2. Beienurte nHopMaTHBHbBIE LIEHTPHI IPOYUTAHHOTO TEKCTA.

3. IIpogymaiiTe riaBHBIE MOJIOKEHHUS, CHOPMYIUPYHTE HX CBOMMH CJIOBaMHU U
3aMMILIUTE.

4. [loaTBepauTe OTAEIbHBIE IOJOKEHUS UTATAMU WM IPUMEPAMU U3 TEKCTA.

5. Hcnonp3yiiTe pasHble IBeTa MapKepoB, YTOOBI MOJYEPKHYTh TJIABHYIO MBICIb,
BBIZICIUTH HarboJIee BaKHbIC (PparMeHTHI TEKCTA.



KoHcnekt — 310 cokpaméHHas 3anuch nHpopManuu. B KOHCIEKTe, Kak U B Te3HCax,
JOJKHBI OBITh OTpPaKEHbl OCHOBHBIE IOJIOKEHMSI TEKCTa, KOTOphlE MpPHU HEOOXOIUMOCTH
JIOTIOJTHSIFOTCS, apTYMEHTHPYIOTCSI, UJUTFOCTPUPYIOTCS OJHUM WJIH JIBYMsI CAMBIMH SIPKHUMH H,
B TO K€ BpeMs, KpaTKUMU IPUMEpaMH.

KoHcriekr MokeT OBITh KpaTKUM WK MoApoOHBIM. OH MOXeET coaepkarb 0e3
U3MEHEHHUs NPEJIOKEHHUs] KOHCIIEKTUPYEMOTO TEKCTa WJIM HCIONb30BaTh Jpyrue, Oojee
C)KaTble (POPMYITHPOBKH.

KoncnektupoBanue sBiIseTcs OJHUM #3 Haumbosiee A(PQPEKTHBHBIX CIOCOO0OB
COXpaHEHHsI OCHOBHOTO COJEp)KaHUSI MPOYUTAHHOTO TEKCTa, CIIOCOOCTBYET (hOPMHPOBAHUIO
YMEHUH W HaBBIKOB MepepaboTku 000t mHpopmaruu. KoHCHEKT HeoOXoauM, YTOOBI
HAKONUTh MHQPOPMAIUIO JUIS HAmucaHus OoJiee CIIOKHOU paboThl (moknama, pedepara,
KYPCOBOM, TUTIJIOMHOM pabOTHI).

Buibl KOHCIIEKTOB: TUTAHOBBINA, TEMATHUECKUN, TEKCTYaIbHBINA, CBOOOHBIN.

[11aHOBBII KOHCHEKT COCTaBJIsIeTCs HAa OCHOBE IUIaHA CTAaThU WM IUIaHA KHHTH.
Kaxomy myHKTY IJ1aHa COOTBETCTBYET ONPEACTICHHAs YaCTh KOHCIIEKTA.

TemaTuueckuii KOHCTIEKT COCTaBIISIETCSI HA OCHOBE psJla UCTOUHUKOB U MPEACTABISET
co00i1 mH(pOpMAIIHIO TT0 ONIPEICTICHHON ITpodIeMe.

TexcTyanbHBI KOHCIEKT COCTOMT B OCHOBHOM M3 IIUTAT CTAThU WJIU KHUTH.

CBOOOTHBINM KOHCIIEKT BKITIOYACT B C€0S BBIMMUCKH, IUTATHI, TC3UCHI.

KoHcnekT npenoctapisieTcss B pyKOMHCHOM BUE HAa MPAKTHUYECKOM 3aHSATHH.

Kpumepuu ouyenusanusn:

OneHka «OTIMYHO» CTABUTCS CTYICHTY, €CIM OH TOJHO H3JaraeT MmaTepuan, JaeT
NpaBUWIBHOE OINpEACICHUE OCHOBHBIX TOHSATHH; OOHApYXHBAaeT IOHMMAaHHWE MaTepuana,
MOKET O00OCHOBaThb CBOM CYXXICHHS, NPUMEHUTh 3HAHUS Ha TMPAKTUKE, TPUBECTH
HEOOXO/JMMBIE TPUMEPHI HE TOJNBKO M3 y4eOHMKA, HO M CaMOCTOSITEIIbHO COCTaBJICHHEIC,
u3NlaraeT MaTepuan IOCJIeOBaTeIbHO U MPABWIBLHO C TOYKU 3PEHHUS HOPM JUTEPATypHOTO
SI3BIKA.

OrneHka «XOpoIloy» CTaBUTCS CTYAEHTY, €ClIM OH JAaeT OTBET, YJOBJIECTBOPSIONINI TEM
e TpeOOBAHUSIM, UTO U JIJII OTMETKH «OTJIMYHO», HO JIOIYCKAET OIMMUOKH, KOTOPHIE CaM Ke
UCIPABIsET, U HMMEIOTCS HEIOYeThl B TMOCJIEIOBATEILHOCTH U SI3BIKOBOM O(OpMIIEHUU
U3J1araemMoro.

OrneHka «yJOBIETBOPUTEIBHO» CTABUTCS, €CIM CTYIACHT OOHApyXUBAaeT 3HAHHE H
NOHMMaHWE OCHOBHBIX TMOJIOKEHWH JaHHOM TEMbI, HO H3JIaraeT MaTephal HENOJHO W
JOTTYCKaeT HETOYHOCTH B OIpENeJCHUH MOHATHH WM (QOpPMYIHPOBKE MPaBHI; HE yMeEeT
JOCTAaTOYHO TIYOOKO M JIOKa3aTeNbHO OOOCHOBAaTh CBOM CYXKACHWS W TPUBECTH CBOU
MpUMEphI; HM3JaraeT MaTepuan HEMoCIelIOBAaTENIbHO U JIOMYCKaeT OIIUOKA B S3BIKOBOM
0hOpMIIEHUH H3JIaraeMoro.

OneHka «HEyIOBIETBOPUTEIHLHO» CTaBUTCS CTYACHTY, €CIH CTYJEHT OH HE3HAHUS
OoJbIIel YacTH COOTBETCTBYIOIIEIO BOIPOCA, JOMYCKaeT OIMOKH B (OPMYIHUPOBKE
OTpeieieHui M TPaBUJI, UCKAXKAIOIINE WX CMBICI, OSCHOPSAOYHO U HEYBEPEHHO H3J1araeT
Marepual.
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