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Pabouas nmporpamMma AUCHUIUIMHBI (MOAYIIs) pa3paboTaHa B COOTBETCTBUU C CAaMOCTOSITEIIBHO
yctanoBiieHHBIM MI'Y o0OpazoBarenbnubiM ctangaptoM (OC MI'Y) miis peanu3yemMbiXx OCHOBHBIX
npodeccuoHanbHbIX 00pa30BaTEIbHBIX IPOrPaMM BBICHIET0 00pa30BaHUs 110 HAPABICHHUIO
noArotoBku «I'eonorusiy (npoepammel baxkaraspuama, Macucmpamypbl, peaiu3yemvix
nOCe008AMENbHO NO CXeME UHMEeSPUPOSAHHOU n002omosKu) B peaakiuuu npukaza MI'Y ot 30

nexadps 2016 T Ne 1674.

I'on (rogsr) mpuema Ha oOydenue — 2018

© I'eonoruueckuii paxyabter MI'Y nmenu M.B. JlomoHocoBa
IIpoepamma ne modicem 6vbimMb UCNONL308AHA OPYSUMU NOOPAZOCNECHUSIMU YHUSEpCUMemd U
opyaumu 8yzamu b6e3 pazpeuieHus haxyibmema.



Heab 1 32524y I CHUITHHBI

Heasimu xypca "Tlerporpadus” apnstorcs:

- MOArOTOBKA pPAa0OTHHMKA BBICOKOW KBaNU(UKALKUM, BIAJCIOUIETO 3HAHUSAMH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHA 3€MIIM, O €€ BEIECTBEHHOM COCTaBE, TIJIABHEHIIMX HHAOI'€HHBIX
mpoueccax M HMX CBSI3U C (POPMHUPOBAHUEM PA3IUYHBIX MarMaTUYeCKUX W METaMOPPUUECKHX
TOPHBIX TTOPOJI, SIBJISIOIIUXCS cpeaoi (POPMUPOBAHHUS MOJIE3HBIX UCKOMIAEMBIX,

- NpuoOpeTeHHe OCHOBHBIX HABBIKOB IOJIEBBIX W JAOOPATOPHBIX TIe0JIOrO-NEeTPOrpapuuecKux
MCCIIEIOBAaHUH KPUCTAJUIMYECKUX TOPHBIX MOPOJ U CIIaraeéMbIX HMH T'€0JIOTHYECKUX OOBEKTOB
3agauamu kypca «llerporpadus» sBusroTcs:

-OBilailcHUE COBOKYNHOCTBIO TEOPETHMUECKUX 3HAHUM O COCTaBe, CTPOEHUHU, CHCTEMAaTUKE U
YCIIOBUSIX 00pa30BaHUs TOPHBIX MTOPOJ]

-OBilaieHre METOJOM UCCIIEI0BAaHUS MUHEPAJIOB ¥ TOPHBIX MOPO/J] C HOMOIIbIO HOJISPU3ALMOHHOTO
ONTHUYECKOTr0 MUKPOCKOIA.

- IIpuoOpereHne HaBBIKOB CaMOCTOSITEIBHOIO OINpPENEICHHUS] U ONHCAHHMS MHUHEpPAIOB M T'OPHBIX
opoJ B obpasnax u nuiidax v perieHus pa3inuHbIX TETPOIOr0-Te0JIOrHUECKUe 3a1a4

- IIpuoOpereHre HaBBIKOB CAaMOCTOSITEIBHON PabOTHI C JIUTEPATYpOH U APYTMMH HCTOYHUKAMHU
nHpopmanuu

- [ToBbImIeHUE O0IICH T€OTOrNIeCKON KYJIBTYPhI CTYICHTOB

1. Mecto nucuumiunsl B crpykrype OITIOII BO — BapuaTtuBHas 4acth, o01enpodeccuonagbHas
IMCUHUIUIAHA TI0 BBIOOPY Kypc — |1, cemectp — 3.

2. Bxoanble TpeGOBaHNS /I OCBOEHUS TN CUMIJIMHBI, TPeIBAPUTE/IbHbIE YCJIOBHUS:

ocBoeHue muciuiuimH «OOmas reonorus», «®Pusnkay, «Xumus obOmas», «MuHepaIorus»,
«Kpucramnorpadus.

JucummuinHa HeoOXoauMa B KadecTBE NPEAIISCTBYIONICH Ui JAUCHUIUIMH — «I eOXUMUSDY,
«JIutomorusn», «I'eonorus Poccuny.

3. Pe3yabTaThl 00yYyeHHs MO JAMCHHUIIMHE, COOTHECEHHbIEe ¢ TpedyeMbIMH KOMIIETEHIIUSIMH
BBINYCKHHKOB.

KommnereHiium BBITYCKHUKOB, (QopMupyeMble (IMOJHOCTHIO WJIM YAaCTHYHO) TPU peaTu3aluu
JUCLUTITUHBI:

OIIK-4.b CriocoOHOCTh MPUMEHSTh 3HaHUS (PyHIAMEHTAJIBHBIX Pa3esioB HayK o 3emiie, 0a30BbIe
3HAaHUsI €CTECTBEHHO-HAYyYHOTO M MAaTeMaTUYECKOro LMKIOB MPU PEIICHUU CTaHAAPTHBIX
npodeccnoHanbHbIX 337a4 ((GopMUPYETCS YaCTUYHO).

IInanupyemble pe3yJbTaThl 00yUeHHs M0 JUCHHUILINHE (MOIYJIIO):

3namp: 0CHOBBI eTporpaduu MarMaTUYECKMX U METAaMOP(PHUUECKUX MOPO/I.

Ymems: onpenenstb ¢ MOMOIIBIO MOJSPU3ALMOHHOTO MHUKPOCKONA CTPYKTYPY, MHUHEpaIbHBIN
COCTaB, Ha3BaHHME MarMaTHYecKOM WM MeTaMop(pUYecKoil TOpHOH MOpoJbl U Ha OCHOBAHUU
IMOJIYYCHHBIX JAaHHBIX JCJIaTh BBIBOABI 00 YCII0BUAX O6p330BaHI/I$I STOH IIOPOAbI.

Bnaoems: waBbikamu pa®oThl 1) Ha MONAPU3AIMOHHOM MHKPOCKONE, 2) CO CIPaBOYHON
HHTepaTypOﬁ M0 OITUYECKHUM CBOMCTBaM MHUHEPATIOB, a TaKXE C IEYAaTHBIMHU W OPYTrUMU
MCTOYHHUKAMU METPOJIOrMYECKON HHPOPMALIUH.

4. ®opmat 00y4eHHs — JICKIINH U TPAKTHUECKHUE PaOOTHI.

5. O6beM auCHUIIHHBI (MOAYJIs1) cocTaBisieT 4 3.e., 144 akajgeMudecKkux 4acoB, B ToM uuncie 90
aKaJIeMUYECKHUX YacOB, OTBEICHHBIX HA KOHTAKTHYIO paboTy o0ydaromuxcs ¢ npemnojaaBareinem (36
aKaJIEMUYECKNX YacOB 3aHATHS JIEKIIMOHHOTO THMA W 54 aKaJeMHUYEeCKHX dYaca MPaKTHUYECKUX
3aHATHI), 54 akaJeMHYeCKHX 4dYaca Ha CaMOCTOSTEIbHYK pabory oOydvaromuxcs. Dopma
MMPOMEKYTOUYHON aTTECTAIIMU — DK3aMEH.

6. Conep:kaHue TUCHMIIMHBI (MOAYJIsl), CTPYKTYPUPOBAHHOE IO TeMaM (pazfesiaM) ¢ yKa3aHueM
OTBE/ICHHOTO Ha HUX KOJMYECTBA aKaJIEMUYECKIX YaCOB M BUbI YUCOHBIX 3aHATHI
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Kparkoe conepkanue 1MCHUIIMHBI (AHHOTALMS):

Hucuurummna «[lerporpadus» mMocBsmIeHa H3YyYCHHIO MarMaTHYecKHX, METaMOp(OUYECKHX U
METaCOMaTHYEeCKUX TOPHBIX mopoi. Ha nekuusx npuBoaaTcs NaHHbIe 00 YCIOBHUAX U (popmax
3aJieraHus Pa3IUYHBIX TOPHBIX MTOPOJ, JACTCS MX KIIACCU(PUKAIIHS, PACCMATPUBAIOTCS OCOOCHHOCTH
MUHEPAJILHOTO COCTaBa, CTPYKTYP, MPOUCXOKICHUS, X (PU3NUECKUX CBOWCTB, CBA3H C MOJIE3HBIMU
HUCKOIIaCMBbIMMU. JIa60paT0prle 3aHATUSA TOCBAIIAOTCA H3YUCHUIO OINTHUYCCKHUX MCTOJ0B
UCCIIEIOBAaHUsI MHUHEPAJIOB, OCOOCHHOCTSIM CTPYKTYPHBIX B3aMMOOTHOILIEHWH MHHEpajioB B
cJlaraCMbIX MMH TOPHBIX IIOpOAaX, H B KOHCYUHOM HUTOI¢ — YMCHHIO AUArHOCTUPOBATH TI'OPHBIC
MOPO/IBI O] MUKPOCKOIIOM.
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Coaeprxanue pa3aejioB JMCIHHIIIHHBI

I.MATMATHUYECKHUE I'OPHBIE ITOPO/IbI 1 ITPOLIECCHI X ObPA3OBAHUA
Pacnpocrpanenue B 3emHOM kope. llonstne o marme. ['nmaBHBIE METPOrE€HHBIE 3JIEMEHTHI.
Bapuanuu conepkaHuil TJIaBHBIX MOPOJ000pPA3yIONIMX 3JEMEHTOB B MarMaTH4YE€CKMX TOPHBIX
nopojax DIeMeHThI-IpuMecH, (iaronabl. Temmeparypa u JaBlIeHHUE B IIpeesiaX KOPbl U BEpXHEH
MaHTuu. [Iporieccel MaHTHITHO-KOpPOBOTO MarmooOpa3oBanusd. [lepsuunbie Mmarmel. Bol siBieHue
TEHETUYECKOTO POJICTBA MOPOJ Pa3HBIX Marmartudeckux cepuid. [uarpammer Xapkepa. O0Omue
MPEACTABICHUS O JuarpamMmax IUIaBKOCTH IO MNPUHLMIY 3BTEKTUKH U TBEPABIX PACTBOPOB.
Brnusinue durogHO# a3kl Ha TeMIEpaTyphl TUKBHUIYCA U COMUIYCA.

Marmaruyeckass — 3Bomtouus.  [Ipomecchl,  oOyciaBiuBaionMe  pasHooOpazue  Mopoj,
00pa3yrImuxcs u3 MEePBUYHBIX Marm. Huddepenumanus: MarmaTudeckas,
KpucTaymu3anuonHas. JIukBanus, ra30BbId MepeHoc (9MaHanuoHHas JuddepeHmams),
maddy3us, acCUMWIALUSA, TUOPUAM3M, MarMaTH4ecKoe 3aMelIeHHe, CMELICHHE Marm.
AHATeKCUC U NAJIMHIeHe3. [ eHe3HC pa3InyHbIX TUIIOB Marm.

@opMBI 3aleTaHus W3BEPKEHHBIX MOpoA. Meroasl MX H3y4deHHUA. BplneneHue TIilaBHEMIIMX
Mopdonoruueckux rpynn. Dopmel  3aneraHuss d¢hdy3uBHbIX Ten. DopMmbl  3ajeraHus
UHTPY3UBHBIX Tel. [IoHsATHE O QalusaX U TeHETHYECKUX TUIIaX MarMaTUYecKux 0Opa3oBaHuil.
BeuiecTBeHHBIM CcOCTaB TOpHBIX NOpOA. XUMHUYECKMH W MHUHEpPAJIbHBII COCTaB M HX
B3aMMOCBA3b. | J1aBHBIE NETPOTre€HHbIE 3JeMeHThl. CpeaHuil cocTaB 3€MHOI KOpbl U 3emiid B
nenoM. Bapuanuu conepskaHusi riaBHeHmMX okucioB. Knaccudukamuss mo KpemHe3eMy U
niesioyaM. BapuanyoHHble IETPOXUMUYECKUE TMarpaMMbl. BhIsiBlIeHHE T€HETUYECKOr0 POJICTBA
MarMaTuyeckux cepuil. Poib BTOpOCTENEHHBIX (MajbIX) SJEMEHTOB U TeOXUMUYECKas
CHelHalIn3alys FTOPHBIX MOPOI.

MunepanbHbIli COCTaB Kak (YHKIUS XMUMH3Ma M YCJIOBUN oOpa3oBaHUs MOpoJ. MuHepabl
MarMaTHYECKUX MOpPOJ M UX TepMOJUHAMHUYECKas yCTOMYMBOCTh. OOIIME MpencTaBICHUS O
JauarpamMmax IJIaBKOCTH C JIETYYMMH KOMIOHEHTaMU M 0e3 Hux. OcOOEHHOCTH KpUCTaNIU3aluu
3¢ y3UBHBIX M TMOJHOKPUCTAIUIMYECKHX MOPOJ. ['JaBHBIE M BTOPOCTETICHHBIC, CATIMYECKUE U
bemuueckue MuHepasbl. O030p rMaBHEMIINX TPy MOPOI000Pa3yIONINX MUHEPAJIOB: MOJIEBbIE
1InaThl, KBapl, (PeapIInaTon/ibl, OJUBUHBI, MUPOKCEHBI, amMPuodonsl, ciaroasl. [lepBuunbie u
BTOPUYHBIE MUHEpaJIbl. POJIb KOTMYECTBEHHBIX COOTHOILIEHUH MUHEPAJIOB JUIsl KJlacCU(UKaLnu.
CTpyKTYpbl ¥ TEKCTypbl mopon. [naBueidmme dakropsl, ux onpenenstomue. Dopma
kpuctayos. [lopanok kpuctammszanuu. CTpyKTyphl Kak MOKa3aTeNN yCI0BUN KPUCTAIU3aLUH.
OOpazoBaHue TJaBHEHIIMX CTPYKTYp B 3aBHCHUMOCTH OT (DU3MKO-XUMHUYECKHX (HaKTOPOB.
B3aumoaeincTeue KpucTauIn3y0IUXCsl MUHEPAJIOB C OCTATOYHOM KUIKOCTBIO. P boyaHa.
Knaccudukanys MarMaTuyeckux TOpPHBIX mHopod. [lpu3Haku, TMONOXKEHHbIE B OCHOBY
KJaccu(UKaluu: yCIOBUsS 00pa3oBaHUs, CTPYKTYPbl, XUMHUYECKUH W MHUHEpPAIbHBIA COCTaB.
JlnarpamMma coctaBa rOpHBIX MOpoJ1 B koopauHarax - SiOz - K2O+NazO (B BECOBBIX MPOIICHTAX).
[Topoasl HOpMalBHOTO psifia, MOPOABI MOBBIMIEHHON MIETOYHOCTH (6€3 (enpAlnaTonIoB),
1iesouHbple nopofsl (¢ genpammaronaamu). JKunpHble mopoabl. |naBHelne MUHepaIbHbIE
COOTHOILIGHUsI, TOJIOKEHHbIE B OCHOBY Kiaccupukaiuu. ['eHeTHMueckue Kiaccupukanuu.
Howmenxkmarypa.

Marmatuyeckue popmarn. @opMalnOHHbIE THITBI U KOHKPETHBIE (OpMAaLIUH.
YbTpaocHOBHBIE TOpHBIE MOPoAbl. XUMU3M. [loponooGpasyronine Munepansl. PasHoBuaHOCTH
u Kiaccupukamus.  BynkaHudyeckue W IUTyTOHMYECKHE TOpHbIE MOponabl. CTpPYKTypsl U
TeKCTypbl. Bropuunble u3MmeHeHus. DopMbl 3ajeraHusi U TeO0JOTHYECKOe IMOJIOKEHHUE.
[Tpunaanexxnocts k ¢opmanusaM. Ilose3Hble UCKONaeMble, CBSA3aHHbIE C KaXI0W (popmaruei.
[Ipoucxoxaenue runepOasuTOBBIX Marm.

OcHoBHBIE TOpHBIE TOpoJbl. Xumu3M. IlopogooOpasyronme munepansl. Knaccudpukamus no
XUMHUYECKOMY M MUHEPAJIbHOMY COCTaBy. Bynkanuueckue, MIyTOHUYECKUE, KUIbHBIE TOPHBIE
nopoabl.  CTpyKTypsl M TEKCTypbl. BTopuunble u3MeHeHus. @opMbl  3ajeraHus.
[IpunannexxHocTh K ¢opManusiM U MarMaTudeckum cepusiM.  [loje3Hble HCKoIaeMble.
IIponcxoxaeHne MarMm OCHOBHOI'O COCTaBa.




Cpennue ropsble moponsl. XumusM. IlopomooOpasyronire muHepansl. Knaccudukamus mo
XMMHUYECKOMY M MHUHEPAJIbHOMY COCTaBY. ByikaHudeckue, IUIyTOHUUYECKHUE, KUIbHBIE TOPHBIE
nopoasl. CTPYKTYpHI U TeKCTyphl. Bropuunsie nuamenenus. [IpuHamiexHocTs K GopManusam u
MarmMaTuueckuM cepusiM. Dopmel 3aneranus. Ilonesnsie uckonaemsle. IIpoucxoxiaeHue marm
CPEIHETO COCTaBa.

Kpemuekucable ropable nopoabl. XumusM. [loponoobpa3zyromme MuHepansl. Bynkanuueckue,
IUTYTOHHYECKHUE, KUIIbHBIE TOPHBIE MOpoAbl. Pa3HOBHIHOCTH U Kiaccudukanus. ['paHUTOHIBI.
CTpykTypsl U TeKCTypbl. Bropuunble u3MeHeHUs. MexaHM3M (QOPMHUPOBAHUS TI'PAHUTOUIOB
pa3HbIx TiyouH. [Ipoucxoxnenue rpanuTonoB. @opmer 3aneranus. [lone3Hpie HCKOMaeMEbIe.
Pa3HOBHIHOCTM  KUCHIBIX BYJKaHUYECKUX 1opoa. Dopmbl U YCJIOBUS 3aJeraHusl.
[TpoucxoxaeHne Marm KMcioro cocrana. [lone3npie HCKomaembIe.

3. METAMOPOUYECKUE I'"OPHBIE ITOPO/IbI.

[Tonsatue o Mmeramopdu3mMe, UCTOPUS Pa3BUTHS YUSHHS O MeTaMop(u3Me.

dakropsl MeTaMopdu3Ma: TEMIIEPATYpa, JUTOCTATHUECKOE JIaBIECHUE U NapLUalIbHbIE JaBJICHUS
JeTy4nX KOMIIOHEHTOB.  Poib JeTydnxX KOMIIOHEHTOB M pPAacTBOPOB MpHU OOpa3OBaHHU
MeTtamopdudeckux nmopo. [IporpeccuBHbBIN U perpecCuBHbBIN (radTOope3) MeTaMophu3M.
Munepaiiel MeTaMOppHUECKUX MOpoJl. MuHepaabHble mapareHe3uchl. CTPYKTYpBl U TEKCTYPHI
MeTaMOp(UYEeCKUX MOopoA. BiMsHue cTpeccoBoro AaBieHHs Ha OCOOCHHOCTH TEKCTYp H
CTPYKTYp METaMOP(HUIECKHIX TTOPOJ.

OOmas cxema ¢anuii Mmeramoppusma. dDanum TemmepaTypHble U OGapoMeTpUYECKHUE.
N3oxumuueckuii u amioxumuieckuii meramopdusMm. ['nmaBHble Tunbl Metamopduszma (0030p).
Pervonaneusiii  Meramopdusm.  Tumbel  sokanbHOro  Meramop¢pusMa  (KOHTAKTOBBIN
MeTaMop(hu3M, TPUPA3TOMHBI MeTaMOp(hu3M). M30XMMHUYIECKHE PSIBL.

ITpoxykThl MeTaMOp(U3Ma IITMHUCTBIX OTIOKEHUH (MeTanenuTsl). McxoqHble TOpob! (TIMHBI).
Owutsl.  CitosHble  cinaHubl. [HeWchl M MX pPa3sHOBUIHOCTU. MUIMaTHTBI, OYXUTHI.
KoHTaKTOBBIE POrOBUKHU.

[TponykTel MeTamMopdu3Ma TOPOJ OCHOBHOTO cocTaBa (MeTa0a3uThl). VICXOmHBIE MOPOIBI
(ocHOBHBIE 3((y3uBHBIE M HUHTPY3UBHbIE MNOPOJbI, TIpayBakku, Tydsl). I[lopbupuronmsl.
3enenple  ciaHibl. AMOuOOIUTHL. PaznuyHble KPUCTAIUIMYECKHE CHAHIbl.  ODKIJIOTUTHI.
I'maykodaHnoBble ciaHIbl. KOHTaKTOBBIE POTOBUKH.

Kapbonarusie mopossl. Mcxomapie opoas! (M3BECTHSKH, JOJOMHTBI, MAarHE3WTBI, MEPTeln).
Mpamopsl.

[TpoxykTel  MeTamoOpdu3Ma  KBapIEBO-TIOJECBOIIMATOBBIX  TOPOA.  VICXOmHBIE  MOPOJIBI
(rpanuTounpl, kucisie 3¢ dy3ussl). [Topdpuponasr. Cepunuronsie cnaHubl. ['HEHCHI.

[TpoxykTel MeTamopdu3ma YIBTPAOCHOBHBIX TMopod. Vcxomueie mopoasl (NMEpUAOTHTEHI).
AM(pu60I0BBIE, XJIOPUTOBBIE, TalbKOBbIE claHIbl. CepneHTHHUTHI. [IponykThl MeTamopdu3Ma
KBapIIEBBIX MECUaHNKOB. KBapIHTHI.

Jlpyrue TUIbl MeTaMophUUecKUX MOpo. (pa3IMyHbIe JKeJIe3UCThIe KBAPLUTHI, HAKAAKH U Jp.)
SIBrenus ynprpameramopduzMa. MUTrMaTUTHI, TPAaHUTH3AIUSA. B3auMOOTHOIIEHHSI MarMaTu3ma
U MeTaMopdu3ma.

Meracomato3. I'maBHeWmne TANBI MeTacoMaTUTOB. CKapHBI, TPEU3€Hbl, BTOPUYHBIE KBAPLUTHI,
JUCTBEHUTHI, Oepe3uThl. MeTacomMaTnyeckue W3MEHEHHs KaK ITOMCKOBBIA MpPHU3HAK Ha
9HJIOTEHHBIE MECTOPOXKICHUSI.

I'eonornueckass 06cTaHOBKA MPOSIBICHHUSI METaMOP(PUUECKUX U METACOMAaTHYECKUX IPOLIECCOB.
OcobeHHoCTH MeTaMOP(GUIECKUX MPOIECCOB B PA3TMUHBIX CTPYKTYPHBIX 30HaX 36MHON KOPEI.

|| Ilpakmuueckue 3anamus

1. METO/IbI ITIETPOI' PAOMYECKNX NCCJIEJJOBAHUI MUHEPAJIOB

OnTHyeckne CBOMCTBA KPUCTAJUIOB KaK IMAarHOCTUYECKHE NMpu3HaKku. OnTudeckas MHANKaTpuUca.
[Nonapuzannonusiit Mukpockon. Illnudsr MuHepanoB u ropHsix nopoa. M3ydeHue MuHEpaaoB
0]l MUKPOCKOIIOM IIpU OJHOM HHKoje. Pa3mepsl, ¢opma, crnaitHocTs. Penbed u marpeneBas
IIOBEPXHOCTh, OKpacka M IUICOXpOM3M. M3ydeHue MHUHEpaTOB MO MHUKPOCKOIOM IpHU
CKPEUICHHBIX HUKOMAX. VHTephepeHIIMOHHbIE SBJICHHUS, IOTacaHue M Yriibl noracanus. Cs3b
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HaIlpaBJICHUN II0racaHusi C OPUEHTUPOBKOM ONTUYECKOM MHIMKATPUCHI M IIOJIOKCHUEM €€
cedyeHuss B MuHepane. OmnpeneracHue HaMMEHOBAaHUE OCEM CEYEHHMsA MHAMKATpUCHL. Bennmuuna
aBynpenomienus. Cxopamuiics cseT. OnpenencHue OCHOCTU U ONITUYECKOI0 3HaKa MUHEpaa.
2. M3YYEHUE OCHOBHBIX PA3HOBUJIJHOCTEM MATMATHUYECKHX T'OPHbBIX
I[TOPO/ ITOA MUKPOCKOIIOM. OBnaneHue METOAMKON ONPEEIIEHUsT COCTaBa, CTPYKTYPHI,
Ha3BaHUs nopojel. OmnpeneneHne 1Mo 0COOEHHOCTSAM CTPYKTYPHOIO M MHHEPAJIbHOI'O COCTaBa
IIOPO/bI, IOCIEA0BATEIbHOCTH KPUCTAJUIM3ALMU IJVIABHBIX M BTOPOCTENIEHHBIX MMHEPAJIOB
YCIIOBUH €€ KPUCTAJUIN3ALNH.

3. MW3YYEHUE OCHOBHLIX PA3HOBUJHOCTEM METAMOPOUYECKUX wu
METACOMATHUYECKUX TI'OPHbLIX IIOPOJA 1104 MHMKPOCKOIIOM. Onpenenenue
CTPYKTYPHBIX U MUHEPAJIbHBIX OCOOCHHOCTEH MeTaMOp(PHUECKUX TOpHBIX nopoj. Onpenenenne
[0 TUINOMOP(HBIM MHUHEpajaM TeMIeparypHblXx ¢anuil u Qaunit rayouHHocTu. IlombiTka
YCTQHOBJICHHE TI0 OCOOCHHOCTSIM MHUHEPAJILHOTO COCTaBa, MUKPOTEKCTYPHBIM U CTPYKTYPHBIM
IIPU3HAKaM UCXOIHBIX ITOPOJ.

[11.BHeayauTopHbIe 3aHATHSA

J11st ydiiero yCBOEHUsS CTYJICHTAMH OCHOB KPUCTAJIJIOONITUKH  METOJIOB PAOOTHI 110 U3YYCHUIO
TOPHBIX MTOPO/T IO MUKPOCKOIIOM, a TaK)Ke Pa3BUTHS TBOPUYECKHUX HABBIKOB, UM IPEJIaracTcs
JBa JoMalrHue nutida st paboThl ¢ HUMU BO BHEAYJAUTOPHOE BPEMsl, — B OJTHOM M3 IIIH(OB
OHHU JIOJIKHBI ONKCATh U OMPEIEIUTh MUHEPAJl, B IPYrOM — TOpHYIO nopoay. st o6cyxnenus
pe3yabTAaTOB M TIOMOIIHU CTYJEHTaM MIPEAYCMOTPEHBI KOHCYIIbTAI[UU ITPETIOIaBaATENs B
Koan4decTBe 36 Jacos.

Pexomenayemblie 00pa3oBaTe/ibHbIC TEXHOJIOTHH:

[Tocne kaxaoro JIEKIIMOHHOTO pa3jiena IpeIyCMOTPEHbI KOHCYIbTAllUH, COIPOBOXKIAEMbIE
co0eceloBaHUSMU CO CTYJEHTAaMHU, OTBETAMH Ha BOIPOCHI W YIIyOJeHHE MPONHIECHHOTO
pe3ynbTata. @OpMbl KOHTPOJS JEKUMOHHOTO Kypca — TECTbl B Hayaje KaKIOM JIEKUUU IO
MaTepuaigaM Tpeplaylled JeKUuu, HanucaHue pedeparoBrk3amedH. @dopma KOHTpOJs
MPAaKTUYECKHX 3aHATUH — 2 JOMAIIHUX HUM(a, 3 KOHTPOJIbHBIE PaOOThI, pyOeKHBIH 3a4eT.

[Ipy uTeHUM JIEKUMH HCMONB3YIOTCd MYJIbTUMEIUNHBIE MPE3EHTAllMM C BHU3YyaJbHO-
TEKCTOBOM  (opMoil mpencTaBieHHss OUAakTHYeckoro Marepuana. Ilpu npoBeneHuu
MPAKTUYECKUX 3aHATUN HCHOJB3YIOTCS MOJSPU3ALUOHHBIE MMKPOCKOIBI, B TOM YHUCIE
OCHaIlleHHbIe LU(POBEIMU (POTO- W BHJCOKAMEPAMH, MO3BOJISIONINE BBIBOJUTH M300paKeHHE
UM (oB Ha IEMOHCTPALIMOHHBIHN 3KpaH.

7. ®onj oueHo4HBIX cpeacTB (POC) 115 oneHMBaHUA Pe3yJbTATOB 00y4eHHs 10
AMCHUINJIMHE (MOAYJII0)

7.1. TUNOBbIe KOHTPOJIbHbIE 3aIaHUS UJIN HHbIEe MaTePHAJIbI 1JIsl IPOBeJeHUS TEKYLIero
KOHTPOJIAA YCIIeBA€MOCTH.

CamocrodrenbHas paboTa CTYACHTOB B y4eOHOW J1a00paTOpHM 3aKJIIOYAeTCsl B OMMCAHUM JIBYX
JoMalIHUX HUTMQOB: 1. onpeneneHre ONTUYECKUX CBOMCTB KaKOro-Iud0 Mopoaoo0pa3yrolero
MUHepasia; 2. ONMCAHHWE MarMaTHYeCKOW MM MeTaMop(pHUUEcKOM MOpOAbI, ONpeleNieHHE ee
Ha3BaHMSI U F€OJIOTHYECKHUX YCIOBHM 00pa3oBaHusl.

Texymuii KOHTPOJIb IO YCBOEHHUIO JIEKLIMOHHOIO MaTepuana OCYLIECTBIISETCS TECTUPOBAHUEM
CTYICHTOB Ha JieKuusx. Tectel paccuutanbl Ha 10 — 15 munayr. Kpome Toro, cryaeHTam
npeJuiaraloTcs TeMol Ui pedeparoB. OKOHYATENIbHAS aTTECTALUs CTYIEHTOB MO JEKIIMOHHOMY
Kypcy IpOBOJIUTCS Ha 3K3aMEHe.

Texymuii KOHTPOJIb MO YCIIEBAEMOCTH CTYJCHTOB Ha JIAOOPATOPHBIX 3aHATHIX OCYIIECTBISETCS
MyT€M YCTHBIX U MHCbMEHHBIX OIPOCOB, IPOBEPKHU PE3YJIbTATOB OMMCAHUS JIOMAIIHUX NUIHM(OB,
KOHTPOJIbHOM paboThl 10 KPUCTAJUIOONTHKE, CAaMOCTOSATENBHBIX paboT MO OMUCAHUIO HITHU(OB
TOPHBIX TMOPOJ, HAaNHUCaHUIO pedepaToB MO KPHUCTAUIOONTUKE M  IOPOJ000Pa3yIOIIUM
MUHEpAJIaM.

IIpumepbI TECTOB K JIeKIUSM:
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TecTsl Kk Jexknuam 1-2

Tecrt 1
1. HazoBute kiacchl MarMaTUYECKUX MOPo?
2.KakoBa nocienoBaTelIbHOCTh BBIJICICHNUS MUHEPAJIOB U3 MarM, ycTaHOBIIeHHas boysnom
(psin Boyana), nst Fe-Mg munepanos?
3. [Inaruoxas3el KAaKOro COCTaBa BBIACIATCS U3 pPacilyiaBa, COCTaB KOTOPOIrO MOKa3aH YepHO
TOYKOM (B T€CTE MPUBOJUTCS PUCYHOK): 1) KOrJa 3TOT pacIuiaB OXJIaJAUTCS 10 TEMIIEPATyphl
JUKBH]IyCa, 2) U TIPU OKOHYAHUU KPHUCTAJUIM3aluU Beero paciasa. [lokaszats
CXEMaTHUYECKHU.

Tecr 2
1. Yro Takoe 3BodIONMS (MarMmaTuyeckoe (ppakiMOHUPOBAHNE) MATrMBI.
2.KakoBa nocienoBaTelIbHOCTh BBIJICJICHNUS MUHEPAJIOB U3 MarM, ycTaHOBIIeHHas: boysHOM
(psin Boysna), ms Si-Al munepanos?
3. Ilnarmoksia3sl Kakoro COcTaBa BBIIETSATCS U3 paciljiaBa, COCTaB KOTOPOTO MOKa3aH YepHOM
TOUYKOM (B TECTE MPUBOJUTCS PUCYHOK): 1) KOTJ1a 3TOT pacIuiaB OXJIAJUTCS 1O TEMIIEPATYPbI
JTUKBH]IyCa, 2) U TIPU OKOHYAHUU KPHUCTAJUIM3aluU Beero paciana. [lokazats
CXEMaTHUYECKHU.

Tecr 3

1.Yro Takoe marma?
2.YUt0 Takoe KyMynarhl?

3. Ilnaruokiia3sl KaKOro COCTaBa BbIIEIATCS U3 paciulaBa, COCTaB KOTOPOIo OKa3aH
YepHOU TOUKOI (B TeCTe MPUBOIUTCS PUCYHOK): 1) KOT1a 3TOT pacIuiaB OXJIAIUTCS 10
TEMIIEpATyphl JINKBUAYCA, 2) U TP OKOHYAHWU KPUCTAJUIM3AL[MU BCero paciuiaBa. [lokazare
CXEMAaTUYECKHU.

Tect 4

1.HazoBuTe rmaBHbIE IETPOrCHHBIE TIEMEHTHI ?
2.HazoBute mporecchl, 00yciIaBIMBaIONIMe pa3HOOOpa3ue MarMaTHYeCKMX MOPOJI.
3.Ha puc. (B TecTe mpUBOIUTCS PUCYHOK) YKQKUTE TIOCTIEI0BATEILHOCTh BHEAPEHUS
pa3IUYHBIX (a3 UHTPY3UBHBIX TTOPOI.

Tect 5

1.0t 9ero 3aBUCHUT BSI3KOCTh paciijiaBa ?

2. Tlnarmoksassl KaKOro COCTaBa BBIIETSATCS U3 paciijiaBa, COCTaB KOTOPOTO MOKa3aH YePHOM
TOYKOMH (B TECTE MPUBOIUTCS PUCIO.): 1) KOrAa 3TOT paciiaB OXJIAUTCS IO TEMIIEPATypPhl
JTUKBH]IyCa, 2) U TIPU OKOHYAHUHU KPUCTAJUIM3AINH Beero paciuiasa. [lokazaTh
CXEMaTHYECKHU.
3.Uro Takoe (haius UHTPY3UBHOTO TeNa.

Tect 6

1.YUro Takoe Mmarmatuueckas auddepenuuanus ?
2.YT0 03HaYaeT TEPMUH «ACCUMHUIISAIIHS.

3. Ilnaruokiasel KaKOro cOCTaBa BBLACIATCS U3 paciliiaBa, COCTaB KOTOPOro MOKa3aH YEpPHOU
TOYKOH (B TECTE MPUBOIUTCS PHC.) : 1) KOTJIa ATOT pacIuIaB OXJIQJAUTCS 10 TEMIIEPATYPHI
TUKBH]IyCa, 2) U TIPU OKOHYAHUH KPHUCTAJUIM3AIUU BCero paciana. [Tokazats

CXEMaTHYECKHU.

Tect 7

1.Kakue BapraHThl KPUCTAJUTH3AIIMN PACIUIaBa, COCTOSIIIETO U3 IBYX KOMIIOHEHTOB,

BO3MOYKHBI?

2.YT0 03Ha4YaeT TEPMUH «KOHTAMUHALIHS.

3. Ilnaruokiasel KAKOro COCTaBa BBIACIATCS U3 paciuiaBa, COCTaB KOTOPOTO MOKa3aH YEPHOU

TOYKOMH (B TECTE MPUBOIUTCS PHC.): 1) KOT/Ia TOT pacIuiaB OXJIAJAUTCS 10 TEMIIEPATYPHI

TUKBH]IyCa, 2) ¥ TIPU OKOHYAHUU KPHUCTAJUTH3AINH Bcero paciuiaBa. [loka3aTth

CXEMaTHYECKHU.

Tecr 8
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1.YUro Takoe 3BTEKTHKA ?
2. IInarvokmiassl KAKOTO COCTaBa BBIJIENATCS U3 pacilyiaBa, COCTaB KOTOPOTO MOKa3aH YEPHOM
TOUKOH (B T€CTE MPUBOAUTCS pUC.): 1) KOrza 3TOT pacIuiaB OXJIAJUTCS 10 TEMIIEPATYPbI
JUKBH]IyCa, 2) U TIPU OKOHYAHUU KPHUCTAJUIM3aluU Beero paciana. [lokaszats
CXEMAaTUYECKHU.
3. YTo Takoe CKphITasi pacCIOEHHOCTh U KaK OHA MPOSIBIISIETCS B COCTaBE IJIarMoKIa3oB U Fe-
Mg-b1x MUHEpaTIOB?
Tecr 9
1.Hapucyiite tuarpamMmy Kpuctauiu3amnuu s cucteMbl An-Di u mokakute Ha HEl TOUKY
IBTEKTUKH
2. Hanummwre psan boysHa 11t mpephIBUCTON M HENIPEPBIBHOW CEpUil MUHEPAJTIOB
3.Kak Bo3HMKaIOT THOPHUIHBIE TIOPOIBIL.
TecTbl K Jexkuusam 3-4
Tect 1
1.IlpuBeaure npumepsl GopM 3aeraHusi HHTPY3UBHBIX IIOPOJI, UMEIOIINX COIJIaCHbIE
KOHTAKThI C BMEIIAIOIIUMH ITOPOJAAMH.
2.ITo popme mpoIOTBHBIX U TIOMIEPEYHBIX PA3PE30B U XapaKTepy CHAHOCTH HA30BHUTE
rpyniy MuHepania (B TeCTe MPUBOAUTCS PHUC.).
3. Kakue 1o coctaBy j1aBbl CBSI3aHbl C ByJKaHaMU TPELIMHHOTO TUIIA
Tecr 2
1. ITo opme poJOTBHBIX U MONEPEYHBIX Pa3pe30B U XapaKTepy CIIaHOCTH Ha30BUTE
rpyniy MuHepania (B TeCTe MPUBOAUTCS PHUC.).
2. Ha3zoBuTe reHeTHYeCcKUe TUIIbI BYJIKaHUYECKUX [TOPOJ
3. C BynkaHamMH Kakoro THIIa, KaK MPaBUIIO, CBSA3aHbI IOKPOBBI
Tect 3
1. Oruyero 3aBucuT GpopMma 3a1eraHusi MarMaTU4eCKUX Mopoa
2. HazoBute riaBHBIC IMarHOCTUYECKHE TPU3HAKA OPTOITUPOKCEHOB.
3. Kakue BTOpUYHBIE MUHEPAJIbI PA3BUBAIOTCS 110 MarHe3MaJbHBIM OJIMBHHAM
Tect 4
1. TTo ¢popme MuHepasia, MPOJOIBHBIX U MONEPEUHBIX Pa3pe30B U XapaKTepy CIaiHOCTH
HAa30BUTE TPYIIY MUHEpala (B TeCTE€ IPUBOJUTCS PUC.).
2. HazoBuTe BTOpUYHBIE MUHEPAJIbI, pA3BUBAIOLINECS IO OMOTUTY
3. Kakoe no opme reosorudeckoe Tesno n300pakxeHo Ha pUC. U KaKUMH paciuiaBaMi (1o
COCTaBY M (PU3MUECKUM CBOHCTBAaM), OOBIUHO ClIararoTcs Takue Tejia (B TecTe MPUBOJUTCS
puc.)
Tectr 5
1.Kakoe reonorudeckoe Teno n300paxeHo Ha puc. (1o popme u xapakTepy KOHTaKTa) (B
TECTE MPUBOAUTCS PUC.)
2.Ha3zoBute caandeckue mopoaoo0pa3yroimue MUHepabl.
3. Ilo kakuM 0COOEHHOCTSIM 0T MUKPOCKOIIOM MOKHO y3HAaTh OMOTHUT
Tect 6
1.Ha3oBHUTE reHeTHYECKUE TUIIBI BYJIKAaHUYECKUX MTOPOJ.
2.HazoBure hemMuyeckue nopo1000pa3yronmue MUHEPabl.
3. OcHOBHBIE OCOOEHHOCTH IJIarMoKIIa3a
Tect 7
1.HazoBure ¢opmsl 3aneranus 3¢ ¢Gy3uBHBIX TOPOJ.
2.Kakumu BTOpHYHBIMHA MHHEPAJIaMH MOXKET 3aMenathesi MJ-ble OJIMBHH M OPTOTIMPOKCEH?
3. Kak oTuuuT CHILT OT MOTOKA?
Tecr 8
1. Kak Ha3pIBaeTcs reojoruueckas popma Tel, H300paKeHHbIX B IJIaHE YEPHBIM LIBETOM U C
YeM CBS3aHO MX 00pa3oBaHUE (B TECTE MPUBOIUTCS PHC.)
2. Kakue TuIbl ByJKaHUYeCKUX ITOCTpoek Brl 3Haere.
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3. OcobeHHOCTH POTrOBBIX 0OMAHOK IMOJT MUKPOCKOIIOM
TecTbl Kk JekuuaAM 5-7
Tect 1
1. Maiite Ha3BaHMsI UHTPY3UBHBIM TOPHBIM IIOPOJIaM IO MUHEPAILHOMY COCTaBY :
a. 50% asrura, 40% sHcTaTuTa, 7% onuBuHa, 3% MarLeTura
0. 95% onuBuHa, 2% muoncuna, 3% MarHeTura
B. 50% nabpanop, 40% aBrut, 7% runepcreH, 3% MarHeTUr.
2. Jlatite Ha3BaHus 3¢ (Py3uBHOM TOPHOM ITOPOJIE
a. OOmias cTpykTypa nmopoas! nophupoBas, BKpaIUICHHUKH npeacTtaBieHsl Mg-pivu Ol u
CPx, ocHOBHas Macca — CEpIEHTUHU3UPOBAHHOE CTEKIIO
3. Kak nenarcs uHTpy3UBHbIE TOPHBIE TOPOABI IO IBETHOMY YHCITY
4. Ha3zoBute TeKCTypy MOpObI (B TECTE IPUBOJUTCS PUC.)
5. Kakue riiaBHble MUHEpaJIbl CIararoT rapuoypruT?
Tect 2
1. laiiTe Ha3BaHUS UHTPY3UBHBIM TOPHBIM I1OPOJaM 110 MUHEPAJIbHOMY COCTaBY :
a. 50% nnaruokmaza Ne80, 45% onuBuna, 5% Maraeturta
0. 40% onmuBuHa, 40% opromupokcena, 15% kimHonmpokceHa, 5% XpoMIImuHeI/1a
2. HazoBute noposy (B TeCTe NPUBOAATCS PUCYHKH) :
a. Bxkpamr.: Ol —20%, Cpx 10%,
OcH. macca: Cpx 40%,
01 10%, P10 - 20,
Mt, creknao —30%
BKpaIUUIEeHHUKH J1abpaznopa (25%) u aBrura (5%) norpyeHsl B THAJIONUIUTOBYIO OCHOBHYIO
Maccy U3 MUKPOJIUTOB IUIaruoKIia3a, MUPOKCEeHa U CTEKIIa
3. Kakue BTOprYHBIE MUHEPAIBI PAa3BUBAIOTCS B rab0pom1aX 1Mo KIMHOMUPOKCEHY?
4. U3 kakux r1aBHBIX MOPOA00OPA3YIOIMIUX MUHEPATIOB COCTOUT
a)JIePIOJIUT
0) BepauT
5. HazoBuTte cTpyKTYypy IOpO/IbI (B TECTE MPUBOAUTCS PHC.)
Tect 3
1. laiiTe Ha3BaHUS HHTPY3UBHBIM T'OPHBIM IIOPOJAM 110 MUHEPATIbHOMY COCTaBY :
a. 80% mmaruoknasza Ne55, 15% knunonupoxcena, 5% marneTura
0. 92% onuBuHa, 2% OpTONMHPOKCEHB, 6% XpoMHTa
2. BeITSHYTBIE CKENEeTHBIE KPUCTAIUTBI OJIMBHHA HA ()OHE CEPIIEHTUHU3UPOBAHHONW OCHOBHOM
Macchl (B TeCTe MPUBOIUTCS PUC.)
a) KaK Ha3bIBaeTCs CTPYKTypa
0) Kak Ha3bpIBaeTCA MOPOJA
3. Kak Ha3bIBatOTCSl BTOPUYHBIE MUHEPAJIbl, KOTOPBIE Pa3BUBAIOTCS B YJIBTPAOCHOBHBIX
MOpO/ax IO OJUBUHY?
4. I3 KaKkMX IJIaBHBIX MOPOA000PA3YIOIIUX MUHEPATIOB COCTOUT OJIMBUHOBBIN BEOCTEPUT
5. 3epHa IIaruoKIa30BbIX JEHUCT BKJIIOUYEHBI B KPYITHBIEC 3€pHA IUPOKCEHA B BUJIE
MOMKUIIMTOBBIX BPOCTKOB. Kak Ha3bIBaeTCsl CTPYKTYypa TaKoi MOpoabl? (B TECTE MPUBOIUTCS
puc.)
Tect 4
1. /lafiTe Ha3BaHUS MHTPY3UBHBIM TOPHBIM ITOPOJIaM 10 MUHEPAIBHOMY COCTABY :
a. 20% nnaruokinaza Ne55, 40% knunonupokceHna, 40% opronupokceHa
0. 20% onuBuHa, 30% opronupokceHa, 50% KIMHOMUPOKCEHA
2. HazoBwute nopoy (B TeCTe NPUBOAUTCS pUC.) !
a. Opx 70%, P1 — 30%
CrpyKTypa KpyHO3€pHHUCTAs,
TUIUIOMOpP(GHO3EpHUCTAS,
6.01 -20%, Cpx 20%, P1 — 60%
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CtpyKkTypa MENKO3EpHUCTAs,
oduToBas
HazoBure 3 y3uBHBIC XUMHUYECKHE aHAIOTH TEPUIOTUTOB.
4. Kak Ha3bpIBaeTcs arperat BTOPUYHBIX MUHEPaIOB, KOTOPBINA pa3BUBaeTCs B rab0Opounaax mno
IJIaruoKIaszy?
5. W3 kaKkuX IJ1aBHBIX OPOI000PA3yIOIIMX MUHEPAIOB COCTOST CIAEAYIOLIUE ITOPOIbI:
a. rabopo
0. rapuOyprur
Tect 5
1. Maiite Ha3BaHMsI UHTPY3UBHBIM TOPHBIM IIOPOJIaM IO MUHEPAILHOMY COCTaBY :
a. 40% mnarnokiuaza Ne55, 30% ximHonupokcena, 30% opronupokceHa
6. 80% onuBuna, 10% opronupokcena, 10% kinHONMpOKCEeHa
2. Kakue rinaBHbIE TOPO1000pa3yIOIINE MUHEPAJIBI CIIATraloT
a. TOJIEPUT
0. rabopo
3. Kak naspiBaercs 3¢ y3uBHBIN aHanor rabopo
4. Kak Ha3bIBalOTCS arperaTbl BTOPUYHBIX MUHEPAJIOB, KOTOPBIE pa3BUBAIOTCS B Tab0pouIax
IO TJIaruoKiaszy?
5. Yto Takoe KuMOepauT (K KaKUM IIOpoJjaM OTHOCHUTCS 10 coaepkanuto Si02,
re0JOrM4eCKOMY MOJIOKEHHUIO, 00JIOMKH KaKHX MOPOJI U MUHEPATIOB MOKET COJEPKaTh)?
Tect 6
1. JlaiiTe Ha3BaHUS UHTPY3UBHBIM TOPHBIM MOPOJAM 110 MUHEPATLHOMY COCTaBY :
a. 20% mmarnokiaza Ne55, 80% xinHonupokceHa
6. 80% onuBuHna, 10% opronupoxcena, 10% KIMHOMUPOKCEHA
2. Naiite Ha3BaHus 3P Py3UBHBIM MUHIATIEKAMEHHBIM TOPHBIM TIOPOJaM
a. kpynHsie (10 1—1,5 cM) kpucTamibsl OCHOBHOTO TUIATHOKIIA3a U KIIMHOIIMPOKCEHA
MIOTPYXEHBI B BUTPO(YUPOBYIO OCHOBHYIO MacCy U3 CTEKJIa, MUKPOJIMTOB J1abpaiopa u
MIUPOKCEHA.
6. Ctpykrypa cnuHupeKc. BHITSHYThIE CKeTEeTHbIE KPUCTAJUTBI OJTMBUHA Ha (hOHE
CEepIEeHTUHU3NPOBAHHON OCHOBHOM Macchl
3. 13 kakuX IJIaBHBIX OPO1000pa3yoIINX MUHEPAIOB COCTOST CIAEAYIONINE TTOPOIbI
a. TPOKTOJIUT
0. IepIoJIUT
4. Yro Takoe runuanomMopdHas cTpykrypa’?
Tect 7
1. JaiiTe Ha3BaHUSI UHTPY3UBHBIM FOPHBIM [1OPOJIaM 110 MUHEPAJILHOMY COCTaBY :
a. 35% nnaruokinaza Ne60, 35% xinnonupokcena, 30% opronupokceHa
6. 5% onuBuHa, 45% opTonupoxcena, 45% KIMHOMUPOKCEHA
2. Kak Ha3zpiBaetcs 3¢ y31uBHbIE aHAJIOTHU CIEAYIOIIUX MOPOJ:
a. rabopo
0. mepugOoTHTA
3. HazoBute cTpyKTyphl 3 $y3UBHBIX TOPO]
4. U3 xakuXx riaaBHBIX IOPOJ00OPA3YIOIINX MUHEPATIOB COCTOAT CJIEAYIOIINE TOPO/IbI
a. JepLOJIUT
0. TPOKTOJIUT
Tecr 8
1. /lafiTe Ha3BaHUSI MHTPY3UBHBIM TOPHBIM I1OPOJIaM 10 MUHEPAIBHOMY COCTABY :
a. 20% nnaruoknaza Ne55, 40% onusuna, 40% KIMHOMUPOKCEHA
6. 95% onuBuHa, 2% opTonupoKrceHa, 3% XpOoMIIITHHETHIA
2. laiite Ha3BaHus 3P Py3UBHBIM TOPHBIM [TOPOJIAM
a. Obmas cTpyKkTypa moposl ahupoBasi, OCHOBHON MacChl MHTEpCEPTAIbHAS U CIIOKEHA
rtaruokinazom Ne60 (40%), arutom (40%) u cTexinoM ocHoBHOTO coctaBa (20%)
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6. OOmas cTpyKTypa nopoJsl - mophupoBasi, CTpyKTypa OCHOBHOW MacChl -
rasionmintoBas. [lopgpupoBbie BKparjJeHHUKN IPEICTABICHbI aBTUTOM U MJIaruOKIa30M.
OcHoBHas Macca cnoxkeHa miaruokiazom Ne 55 (70%), crexinom (5%) u
KIHHOIHpOKceHoM  (25%).

4. Yro Takoe LBETHOE YUCIIO?
5. W3 kakuX IJ1aBHBIX OPOA000Pa3yIOIIUX MUHEPATIOB COCTOST CIEAYIONINE TTOPOIbI
a. HOpUT
0. BeOcTepuT
Tect 9
1. MaiiTe Ha3BaHMsI UHTPY3UBHBIM TOPHBIM MOPOJIaM 10 MUHEPATLHOMY COCTaBY :
a.70% mutarnoxiiaza Ne65, 10% xnunonupokcena, 20% opTonupokceHa
6. 50% onusuna, 30% opronupokcena, 20% KIMHOMUPOKCEHA
2. HazoBure 3¢ y3uBHYIO MOPOY:
a. Bkparm.: Ol —20%, Cpx 10%, OcHn. macca: Cpx 40%, Ol 10%, P10 - 20, Mt, ctekno
YIBTPaOCHOBHOTO cocTaBa —30%
0. BKparieHHUKH J1abpagopa (25%) u aBruta (5%) nNorpy>KeHsl B THAIONMIUTOBYIO
OCHOBHYIO MacCy U3 MUKPOJIHMTOB OCHOBHOTO IJIATMOKJIA3a, IMPOKCEHA U CTEKIIa
3. Ha xakue Tpu rpynmsl moApa3aeissioTcsi TOpHbIE OPObI B 3aBUCUMOCTHU OT COJICPIKAHUS
TEMHOIIBETHBIX MMUHEPAJIOB (LIBETHOI'O YKCa)?
4. U3 kakux riIaBHBIX MOPOJ00OPA3YIOIINX MUHEPATIOB COCTOST CJIEAYIOIINE TOPO/IbI
a. rapuOyprur
6. rabopo-HOpHUT
Tect 10
a. 25% nnaruokinasa Ne58, 25% kinunonupoxcena, 50% opronupokceHna
0. 45% omuBuna, 20% oprommpokceHa, 10% KIMHOMUPOKCEHA
2. HazoBure cienyromue 3¢ y3uBHbIE MOPOABI (B TECTE MPUBOISATCS PUC.):
a. O01as cTpykTypa mopojsl - mopPupoBasi, CTpyKTypa OCHOBHOM MaccChl -
uHTepcepTanbHas. [lopdupoBbie BKparieHHUKH MPEACTaBIEHBI aBTUTOM U TIaTHOKIIa30M.
OcHoBHast Macca ciioxkeHa rarnokinaszoM Ne 55 (70%), crexiiom (5%) 1 KITMHONUPOKCEHOM
(25%).
O6m1as cTpykTypa nmopo sl ahupoBasi, OCHOBHOM MacChl HHTEpCEepTaIbHas U CIOXKEHA
iarnokiazom Ne60 (40%), kmuHonupokceHoM (40%) U CTEKIIOM OCHOBHOTO COCTaBa
(20%)
Omnpenenure Mo CTPYKType, Kakas MOpojia Ha PHC. — MHTPY3UBHAS WM ByJIKaHU4YeCcKas (B
TECTe MPUBOUTCS PHC.)
4.Ha kakue rpynmsl MoApa3aeisitoTcs Ty(Gbl B 3aBUCMOCTH OT XapakTepa 00JIOMKOB?
5. Kakue BTOpruHbIe MUHEpaJIbl MOTYT pa3BuBaThes o Cpx,
TecTsl Kk Jexkuusam 8-9
Tect 1
1. Caenyromiasi 0COOEHHOCTH MOPOJI XapaKTEPHU3yeT TOJIEUTOBBIE WM N3BECTKOBO-IIIEIOYHbIE
0a3anbThI?
«B aCCOIMANNAX BYJKAHUUECKUX TMTOPOJ] 3HAYUTEIHHO MPE00IaatoT Hal TOPOIaMHU CPETHETO
1 KHCJIOTO COCTaBOB»
2. aiite Ha3BaHus 3(py3uBHOI TOPHOI1 Topoie
Oo61mast cTpyKTypa mopo sl mophuposasi, BKparuieHHUKH npeactasienst Ol,
CPx u Pl, ocHoBHast macca — mukponutsl Pl, CpX u cTekino
3.113 kakux MUHEpaJIOB COCTOUT POrOBOOOMAaHKOBBIIN THOPUT?
HazoBute 3¢ ¢dy3uBHbIE TOPOJII HOPMATBEHON IIETOYHOCTH CPEAHETO COCTaBa.
5. W3 kakux JeMKOKpAaTOBBIX MUHEPAIOB COCTOUT TPAHUT?
6. Ha3oBuTe WHTPY3UBHYIO TOPOAY
Pl — 30%, Bt-5%, Q — 30%, ocTalbHOE — KaIHEBBI ITOJIEBOM AT
Tecr 2
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1. Cnenytromasi 0cCOOEHHOCThH XapaKTEPHU3yeT TOJICUTOBBIC MU N3BECTKOBO-IIIETIOYHBIC
0a3aynbThI?
«B aCCOIMAIMSX BYJKAHHYECKUX MTOPO/I, KaK MPABHUIIO, TOYUHEHBI TTOpOJIaM 00Jiee KUCIOTO
coctapa (mpeo0JIalatoT aHIe3UThI )»
2. Hazoswute nopony :
BKpaIJIeHHUKH J1abpagopa (25%) u aBrura (5%) norpy»eHsl B THAIONMHJINTOBYIO OCHOBHYIO
Maccy U3 MUKPOJUTOB IUIarHOKIa3a, MUPOKCEHA U CTEKIIa
3. VI3 kakuXx ri1aBHBIX MUHEPAJIOB COCTOUT OMOTUT-POrOBOOOMAHKOBBIM KBapLIEBbIi THOPUT?
4. HazoBure 3¢ y3uBHYIO OPOTY, SABISIONIYIOCS XUMAYECKUM aHAJIOTOM KBapIIEBBIX
CHUEHHUTOB
5. I3 kakux J€MKOKPAaTOBBIX MUHEPAJIOB COCTOUT I'PaHOIUOPUT?
6. HazoBute MHTPY3UMBHYIO IOPOIY
Pl —20%, Hbl - 7%, Q — 15%, ocTranbHOE — KaJIMEBBII OJCBOM MIIAT
Tecr 3
1. Caenyromas 0COOEHHOCTh XapaKTEPU3yeT TOJICUTOBBIC HITH H3BECTKOBO-IIEIIOUHBIC
0a3aybThI?
«CJIararoT MOIIHBIE OJJHOPOAHBIE IO COCTABY 0a3aJIbTOBBIE TOJIIIH WA BCTPEYAIOTCS B
acCOIMAUU C UCTAaHAUTAMU (JKEJIE3UCTHIMU aH/IE3UTAMH )»
2. HazoBute nopoay
Ctpykrypa nopdupoBasi, BKparsieHHUKU — aBTUT U JIaOpOAOp, OCHOBHAsI Macca —
MHTEpCepTabHas!, COCTOUT U3 OCHOBHOTO CTEJIa, MUKPOJIUTOB Pl n
3. W3 kaKkux IJ1aBHBIX TOPOA000PA3yIOIINX MHHEPAIOB COCTOST POrOBOOOMAaHKOBBIE
KBapIIEBbIC CHEHUTHI?
4. HazoBute 3dy3uBHBIC TOPOIBI, SBISIOMINUECS XUMUUECKUM aHAJIIOTOM KBapIEBBIX
CHCHHUTOB
5. W3 kakux JEeMKOKpaTOBBIX MHHEPAIOB COCTOMT IPAHOCUEHUT?
6. HazoBuTE HMHTPY3HBHYIO TOPOIY
Pl — 6%, Hbl-15%, Q — 15%, ocTanbHOE — KaJIMEBLIN IOJIEBOM IIIIIaT
Tect 4
1. Cnenytomasi 0cCOOEHHOCTh XapaKTEPHU3yeT TOJICUTOBBIE T N3BECTKOBO-IIIETIOYHBIE
0a3anbThl?
«00pa3yloT MOKPOBBI, TIaTO0A3AIBTH HA KOHTUHEHTAX U MOKPOBBI B OKEaHaX, BO3HUKAs B
pe3ynbrate JIN0O0 TPSIIUHHBIX U3JTUSHUMA, 100 H3BEPKEHUH U3 IIUTOBBIX BYJIKAHOB
[EHTPATBLHOTO TUTIA»
2. HazoBuTte 3¢ y3uBHBIYIO TIOPOTY, SIBISIONIYIOCS XUMAYECKUM aHAJIOTOM rab0Opo-HOPUTOB.
3. W3 kaKkuX TJ1aBHBIX MOPO1000Pa3yIOIIUX MUHEPATIOB COCTOUT KIMHOMUPOKCEHOBBIM
cueHut?
JlaBOBBIE TOTOKHU aH/AE3UTOB OOBIYHO 3HAYUTEIHHO OOJIee KOPOTKUE U O0Jiee MOIITHBIE, UeM Y
6a3anbToB. [louemy?
5. W3 kakux JeHKOKPATOBBIX MUHEPATIOB COCTOUT IIATHOTPAaHUT?
6. HazoBUTE HMHTPY3MBHYIO ITOPOIY
Pl — 30%, Bt-5%, Q — 40%, ocTraabHOE — KaJIMEBBIH MOJEBOI IIIIaT
Tect 5
1. Cnenyromiasi 0cOOCHHOCTH XapaKTEPU3yeT TOJIEUTOBBIE WU H3BECTKOBO-IIEIOYHBIE
0a3anbThI?
«UX U3BEPIKEHUS HOCST IKCIIJIO3UBHBIN XapaKTep U COMPOBOKIAIOTCS 00pa30BaHUEM
00JIBIIOT0 KOJIMYECTBA MUPOKIACTUYECKOTO U CMEIIAHHOTO (BYJIKAHOTEHHO-0Ca/I04HOTI0)
MaTtepuana »
2. Kak HaspiBaercs 3¢ ¢ y3uBHbIi aHamor rabopo?
3. W3 kakux IIaBHBIX MOPOI000Pa3yIOIIUX MUHEPATIOB COCTOUT PeppoIuopUT?
4. HazoBute mopozy ¢ moppupoBoii CTpykTypoil. Bkpannennuku npeacrasineHst [,
PO(6azanpTrueckast). CTpyKTypa OCH. MacChl - MUJIOTAaKCUTOBAs
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5. I3 Kakux JeMKOKPATOBBIX MUHEPAJIOB COCTOUT TOHAIUT?
6. HazoBuTe MHTPY3UBHYIO TOPOIY
Pl — 50%, Bt+Hbl-15%, Q — 20%, ocTaiabHO€E — KaJIMEBbIi MOJICBOM AT
Tect 6
1. Caenyromasi 0COOEHHOCTh XapaKTEPU3yeT TOJICUTOBBIC HIIU H3BECTKOBO-IIIEIIOUHBIC
0a3aybThI?
«CBSI3aHBI CO CTPATOBYJIKAHAMH LIEHTPAIBHOTO TUIIA, Pa3MEIIEHHE KOTOPBIX KOHTPOJIUPYETCs
TIIyOUHHBIMH Pa3IOMaMK»
2. Naiite Ha3BaHus 3P Py3UBHON MUHAATIEKAMEHHOM TOPHOI opoie
KpymHble (1o 1—1,5 cM) KpucTalljibl OCHOBHOTO IUIArMOKJIa3a U KJIMHOIIMPOKCEHA
MOTPY>KEHBI B BUTPO(PHUPOBYIO OCHOBHYIO MaccCy U3 CTEKJIa, MUKPOJIUTOB Jadpagopa u
MUPOKCEHA.
3. HazoBute nmopoay ¢ TunuaAuoMoppHON CTPYKTYpPO, COCTOSIIYIO H3 POrOBOM OOMaHKH
(30%) u angesuna (70%)
4. HazoBure nopoty ¢ mopGupoBoii CTPYKTYpO,
BkparieHHUKH — Pl u 6a3ansruyeckas Hbl, ocHoBHas Macca — MUKPOJUTHI aHAE3UHA
5. Kakue TeMHOIIBETHBIE MUHEPAJIBI Yallle BCETO NMPUCYTCTBYIOT B TpaHUTE?
6. HazoBuTE HMHTPY3UBHYIO IOPOAY
Pl — 20%, Hbl+Bt-20%, Q — 20%, ocTaabHO€E — KaJIMEBHII MOJICBOM IIIAT
Tect 7
1. Cnenyromiasi 0COOEHHOCTh XapaKTEPHU3YET TOJIECUTOBBIC UM N3BECTKOBO-IICIOYHbBIC
0a3anbThI?
«B Ka4eCTBE NIEPBUYHBIX MHHEPAJIOB (BKPAINICHHUKOB), KPOME TUIArHOKJIa3a, 0OBIYHBI TOIBKO
MOHOKJIMHHBIE TUPOKCEHBI (JUONCUI-aBTUTOBOTO U MTUKOHUTOBOTO PSIOB)»
2. HazoBure ciienyronnyto 3¢ y3uBHYIO TIOPOTY:
BKpaIJICHHUKH J1abpagopa (25%) u aBruta (5%) morpy»eHsl B THAIOMHINTOBYIO OCHOBHYIO
Maccy U3 MUKpPOJIUTOB OCHOBHOT'O TIATMOKJIa3a, TMPOKCEHA M CTEKIIA
3. HazoBute nopoay ¢ rTunuauoMoppHOi CTpyKTypoH, cocTosyto u3 ouoruta (30%),
kBapua (10%) u ange3una (60%)
4. Hazosure nopoxay. Ctpykrypa nopduponas. Bkpannennuxu - Pl, Hbl(6a3ansTiueckas),
Bt, Cpx. CTpyKTypa OCHOBHO# MacChl — MUKPOJIHTOBAs
5. Kakuie UHTpY3UBHBIE TOPOIBI OTHOCATCS K TPAHUTOUIAaM HOPMAIIbHOM IIEIOYHOCTH?
6. HazoBuTe WHTPY3UBHYIO TIOPOIY
Pl —50%, Bt-10%, Q — 30%, ocTaabHO€E — KaJIMEBBII MOJEBOM AT
Tecr 8
1. Caenyromiasi 0COOEHHOCTb XapaKTepU3yeT TOJIEUTOBBIE HIIU U3BECTKOBO-IIIEJIOUHBIE
0a3anbThl?
«Marmsl 3TOro TUNa POPMUPYIOTCS B YCIOBHUSIX HU3KOTO COAEPIKAHUSI BOJBI, IOCTYMAIOT K
MOBEPXHOCTH B CHIILHO TIEPETPETOM COCTOSIHUU U CPABHHUTEIBHO JIETKO TEPSIIOT (PIFOMIHBIC
KoMIoHeHTHI (coaepkanne H20 cocrasnser 0,1—0,5%). «Cyxue» marMbi»
2. [aiite Ha3BaHus 3(hPy3uBHON TOPHON TIOPOJIE
CrpykTypa mopojisl ahupoBasi, HHTEpCepTaJIbHAS U CIIOKeHa riarnokyiazom Ne60 (40%),
aBrutoM (40%) M cTeKIIOM OCHOBHOTO cocTtaBa (20%)

3. HazoBuTe nopoay ¢ runuaAMOMOppHOI CTPYKTYpPOH, COCTOSIILYIO U3 pOrOBOM OOMaHKH
(20%) xmmHOTIMpOKCceHa (10%), Turarnokinasa (20%), kammeBoro nojieBoro miata (50%)
4. B xakuX reoJUHAMUYECKUX 00CTaHOBKaX 00pa3yroTCs aHAE3UThl. B Kakux 001acTsIX OHU

HanboJlee YacTo BCTPEeyaroTCs?
5. B xakoif mopojie OosbIiie KBapiia, B TPaHUTE UM TPaHOIUOpHUTE?
6. HazoBuTe MHTPY3UBHYIO TOPOIY
Pl — 40%, Bt-5%, Q — 40%, ocTraibHOE — KaJTHEBLII MOJEBOM IIIIaT
Tect 9
1. Cnenyromas 0coOEHHOCTh XapaKTepPU3yeT TOJIEUTOBbIE WIIM N3BECTKOBO-IIIEIOYHbIE
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0a3abThI?
«BYJIKQHU3M ATOTO TUIA HE COMPOBOKIACTCSI MHTEHCUBHBIMU B3PBHIBHBIMHU SIBICHUSMU MTPU
M3BEP)KEHUSIX U COOTBETCTBEHHO XapaKTepU3yeTcsi HeOOIBIINM PacCIpOCTPAaHEHUEM
MUPOKIJIACTUYECKOT0 MaTepHasa
2. HazoBure 3¢ ¢ y3uBHYIO TOPOTY:
O61mas cTpyKTypa nopo/ibl ahupoBasi, OCHOBHON Macchl HHTepCepTaabHas U CIOKEHa
arnokinazom Ne60 (40%), arurom (40%) u cTexkiIoM ocHOBHOTO cocTaBa (20%)
3. Kakue uHTpy3UBHBIE TOPO/IbI HOPMAIBHOM IIEJIOYHOCTH CPEIHEro cocTaBa Bl 3HaeTe?
4.Kakue 3¢ y3uBHBIC TOPOABI ABJISIOTCS XUMUYSCKUMU aHATIOTAMU MHTPY3UBHBIX TIOPO/T
HOpPMaJIbHOU IIEIOYHOCTH CPEeIHEro cocTaBa?
5.113 KaKkux riaaBHBIX MOPOJ000PA3YIOUIUX MUHEPATIOB (JIEUKOKPATOBBIX U TEMHOILIBETHBIX )
COCTOUT HOPMAaJIbHBIM IPaHUT?
6. HazoBuTe MHTPY3UBHYIO OPOAY
Pl — 30%, Bt-7%, Q — 35%, ocTajbHOE — KaJIUEBBIH [TOJIEBOM IIITAT
Tect 10
1. Cnenytromniasi 0cOOCHHOCTh XapaKTepU3YeT TOJICUTOBBIC WM U3BECTKOBO-IIEIIOUHbIE
0a3aJIbTHI?
«PacmpocTpaHeHbl B COBPEMEHHBIX OCTPOBHBIX JyraX, Ha aKTUBHBIX KOHTHHEHTATIbHBIX
OKpaWHaxX aHJIUUCKOTO THITA U UX JPEBHHUX aHAJIOTAX»
2. HazoBure crienyromyto 3¢ y3uBHYIO TOPOTY
OO61as cTpyKTypa nopoibl - nopdupoasi, CTpyKTypa OCHOBHOM MaccChl - UHT€pCEPTaJIbHAS.
[TopdupoBsie BKparieHHUKH MPEACTABICHBI aBIUTOM U MIarnokiazoM. OCHOBHas Macca
cioxena rarnokinazom Ne 55 (70%), crexinom (5%) u kmuHOTUPOKCEHOM (25%).
3. HazoBuTe U3 KakuX TIaBHBIX MUHEPAJIOB COCTOUT CHEHUT?
4. Kakas 2 ¢y3uBHast mopoja ABIsSETCS XMMUYECKH aHAJIOTOM CHEHUTA?
5. 13 kakux JeMKOKPaTOBBIX MUHEPATIOB COCTOUT IPAHOCUEHUT?
6. HazoBuTe MHTPY3UBHYIO IOPOAY
Pl — 30%, Bt-7%, Q — 35%, ocTajbHOE — KaJIUEBbIM ITOJIEBOM IIITAT
Bomnpocel k TecTaMm no MarmaTu4eckum nopoaam (exuuu 1-10)
Bbi0epuTte npaBujibHbIE OTBETHI
1. K Bynkanumueckum nopogam HE oTHOCsTCS:
a. ¢ ¢y3uBHBIE; 0. SKCTPY3UBHBIE; B. YIKCIUIO3UBHBIE; I'. A0MCCANbHBIE.
2. Tlpu ob6pazoannu HE coobmanuch ¢ TOBEPXHOCTBIO CIICIYIOIINE THITHI IIOPOI:
a. DKCTPY3UBHBIE; 0. CyOBYJIKaHHMYECKHE; B. IKCIUIO3UBHBIE; I. 3P Py3HBHBIE.
3. C TpeuHHBIMH ByJKaHAMH, B TIEPBYIO OU€pE/Ib, CBSI3aHbI CIEAYIOINE (OPMBI 3aJIeTaHuUs
MIOPOJ:
a. DKCTPY3MBHBIE KyI0Ja; 0. TMH30BUIHBIE TEJIA; B. UTJIBI U OOCIUCKH; T'. TIOTOKU U TOKPOBHI.
4. C muTOBBIMH BYJIKaHaMHU, B IEPBYIO O4Yepelb, CBS3aHbI caeayromre Gopmbl 3ajeranus moposi:
a. DKCTPY3HMBHBIE KyI0Jja; 0. TMH30BUIHBIE TEJIA; B. UTJIBI U OOCIUCKH; T'. TOTOKU U TOKPOBHI.
5. Cawmble TpOTSKEHHBIE TTOTOKU JAIOT:
a. 6a3anbThl; 0. aHAE3UTHI; B. KUCIbIe 3 y3UBHI.
6. Tedpa —3TO NPOIYKT U3BEPIKEHUS:
a. BYJIKAHOB IIEHTPAIILHOTO THIA; 0. BYJKaHOB TPEIMHHOTO THTIA; B. IIUTOBHIX BYJIKAHOB.
7. Tlpu ynnoraenuu teppsl HE obpasyrores:
a. TydsI; 0. ByJIKaHUYECKHE OPEKYNH; B. BYJIKAHOT€HHO-00JIOMOYHBIE TTOPOIBL; I'. 3)Py3UBHI.
8. Jlammmmu — 3T0:
a. TIPOJTYKT M3ITUSTHUS JIaBbl HA TOBEPXHOCTD; §. COCTABIISAIONIAS MAPOKIACTUIECKOTO
MaTepuana,
B. IOPOJI000pa3yIONINii MUHEpAT; I'. ByJKaHOT€HHO-00JIOMOUYHBIM MaTepHal pa3MepoM OoJible
100cMm.
9. OOpa3oBaHMEe IKCTPY3UBHBIX KYITOJIOB MEHEE BCETO 3aBHUCHUT:
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

a. OT cOCTaBa paciuiaBa; 0. OT coJep aHus B paciuiaBe GuronHON ¢a3sl; B. penbeda
MOBEPXHOCTH, HAa KOTOPOH MPOMCXOANT 00pa30BaHNE TaHHBIX TEl.

Jiis ["aBaiickux OCTpOBOB HanOoJIee XapaKTEPHO 00Opa30OBAHHE:

a.CTPAaTOBYJIKAHOB; 0. IIUTOBBIX BYJIKAHOB; B. TPCIIMHHBIX BYJKAHOB; I. ByJKaHU3M HE
XapaKkTepeH.

Jlns Kypunbckux octpoBoB u Kamuarku Hanbosiee xapakTepHO oOpa3oBaHue:
a.CTPATOBYJIKAHOB; 0. IIUTOBBIX BYJIKAHOB; B. TPCIMHHBIX BYJIKAHOB; I'. BYJIKAHH3M HE
XapaKTepeH.

K dhopmam 3aneranus untpysuBHbix nopoa HE otHocsTes:

a. IITOKY; 0. SKCTPY3UH; B. CUIUIBI; T. JIOTIOJIUTHI.

Haubonpuryro miomans UMEoT:

a. ITOKY; 0. OATOIUTHL; B. HEKKH; I'. JJAKKOJIUTEI.

Haubonee rimyOunHoi danueit sBisercs:

a. runabuccanbHas; 0. abuccaibHas; B. Me3oaduccalbHas.

HecornacHple KOHTaKThl C BMEIIAIONIMMH TOPOJAMH UMEIOT:

a. CWUIBI; 0. JAKKOJIMTBIL; B. JIOTIOJIUTHI; T. IAHKH.

CampbIMU TTyOMHHBIMU SIBJISTFOTCSI:

a. HeKKH; 0. CHJUTIBI; B. MUTMATHT-TUTyTOHBI.

J.C. KopKUHCKHUI cunTal, 4To Npu 00pa3oBaHUM MUTMATUT-IIIYyTOHOB BEYLIUM IIPOLECCOM

SIBJISIOCK:
a. BHEJPCHUE MarMbl; 6. MarMaTu4eckoe 3aMeIeHre; B. OOpYyIIIeHNE KPOBIIH.
ITopoasl, comepskarue 52-65% SiO2 oTHOCATCS:

a. K yJIIbTPAOCHOBHBIM; 0. K CPEHHUM; B. K KHCIIBIM; I'. K OCHOBHBIM.

Iopoasl, comepskariue 45-52% SiO2 oTHOCATCS:

a. K yJIIbTPAOCHOBHBIM; 0. K CPEHHM; B. K KHCIIBIM; I'. K OCHOBHBIM.

ITopossl, comepskariue 6onbiie 65% SiO2 oTHOCATCS:

a. K yJIIbTPAOCHOBHBIM; 0. K CPEHHUM; B. K KHCIIBIM; I'. K OCHOBHBIM.

Bsi3kocTh pacriaBa MeHee BCero 3aBUCHUT OT:

a. cogepxanus SiO2; 6.comepkanust QIOUI0B; B. TEMIIEPATYPhI paciijiaBa; I. dJIEMEHTOB-
IIPUMECEH.

K canmdeckum MuHEpaiaM OTHOCSTCS:

a. TUPOKCEHBI; 0. OTMBUHBIL, B. TIOJIEBbIE IMATHI; I. aM(PHOOIHI.

butoBHUT — 5TO:!

a. KUCTIBIN TJIaruokiias; 6. OpTOMUPOKCEH; B. OCHOBHOM IIarvoKia3; I. CI0/Ia.
KpuBas Ha quarpaMme, oTpakarolas Ha4ajao KPUCTALTU3ANY U OTBEYAIONIas COCTaBy
pacriaBoB, Ha3bIBACTCS:

a. IMKBUYC; 0. COMUIYC; B. IBTCKTHKA.

Kpucrannu3zaius miaruokiia3oB MpoUCXOUT MO MPUHIUITY:

a. DBTEKTUKH; 0. 00pa30BaHUs HENMPEPBIBHON CEPUU TBEPJIBIX PACTBOPOB; B. APYTOMY
MIPUHIIHITY.

Kpucranmm3zaius oJJMBUHOB MPOUCXOIUT IO TTPHHIIHITY:

a. DBTEKTUKH; 0. 00pa30BaHUsl HEMPEPBIBHON CEPUU TBEPBIX PACTBOPOB; B. IPYTOMY
TIPUHIIHITY.

Kpucrannu3zaius opTONUPOKCEHOB MTPOUCXOIUT M0 MPUHITUTY:

a. DBTEKTUKH; 0. 00pa30BaHUs HENMPEPHIBHOW CEPUU TBEPJIBIX PACTBOPOB; B. APYTOMY
MIPUHIIHITY.

MUKpOKITHHOBAS pPelIeTKa XapaKkTepHa JIs:

a. IJIarMoKIa30B; 0. DHCTATUTA; B. LIOM3MUTA; I'. IIIEJIOYHOTO [IOJIEBOTO IIIIIATA.
dopcreput — 3T0:

a. MarHe3MaJIbHbIN OJMBHH; 0. )KETIE3UCTHIN OJIMBUH; B. MAarHE3UAIbHBIN MUPOKCEH; I.
YKEJIE3UCTHIN MTUPOKCEH.

OHCTATUT — JTO:
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a. MarHe3uaJIbHbIA OJIUBUH; 0. )KEJIE3UCTHIN OJMBUH; B. MATHE3UAJIbHBIA TUPOKCEH; T.
YKEJIE3UCTHIN MTUPOKCEH.
31. I'maBHBIM OPOAOOOPA3YIOLUIMM MHUHEPAIOM, KPUCTAILUTU3YIOIIUMCS U3 MarMaTH4YeCKOTO
pacruiaBa, MOKET OBITh CIIeTyrOITHi aMmpuOoT:
a. aKTUHOJIUT; 0. TPEMOJIUT; B. pOroBasi 0OOMaHKa; I'. TPIOHEPHUT.
32. K monokimaHomMy nupokceny HE otHocurcs:
a. cayiut; 0. aBrUT; B. JUOIICUJ; T. TUIIEPCTEH.
33. K denpammarongam HE otHOCHTCS:
a. Hepenuu; 0. TSULIUT; B. OPTOKJIA3.
34. Jlns ocnoBHbIX mopoa HE xapakrepen Mmunepa:
a. MyCKOBHUT; 0. TMONCHUJL; B. JJAOpasop; I. SHCTATUT.
35. B kucneix nopoaax HE Bcrpeuaercs:
a. MUKPOKJIMH; 0. OJTUTOKJIA3; B. THNIEPCTEH; I'. (JOPCTEPHUT.
36. AHne3UH XapakTepeH JJs:
a. yJIbTPAOCHOBHBIX MOPOJ; 0. CPEHUX MTOPOJL; B. OCHOBHBIX MOPOI; I'. KUCIIBIX ITOPOJI.
37. Ctpykrypa noponsl HE xapakrepusyercs:
a. OTHOCHUTEJIbHOH BEJIMYMHON KPUCTAIIOB; 0. CTENEHBIO KPUCTAIIIMYHOCTH ITOPObL;
B. B3aUMOOTHOIIIEHUEM MUHEPAIbHBIX arperaToB B MOPOJIE; I'. OPSIKOM BbIJEICHUS
MUHEPAJIOB.
38. Cnenyromas CTpyKTypa OTpa)kaeT pa3Hyro CTeleHb UAHOMOp(H3Ma Mopog000pa3yrOIIHX
MUHEPAJIOB UHTPY3UBHOU MTOPOABIL:
a. nanuauomopdHas; 0. runuanomMopdHas; B. HaHAUIOTpUaMOpQHasi.
39. s uatpy3uBubix nopoa HE xapakrepna crpykrypa:
a. rpaHuToBasi; 0. opuToBas; B. MOWKUIUTOBAS; I'. adUpoBasl.
40. CepuitHO-IOp(PHUPOBEBIE CTPYKTYPHI OTPAKAIOT MPEKIE BCETO:
a. cocTaB paciuiaBa; 6. re0JUHAMHUYECKHI PEXXHUM, CYIIECTBOBABIINN B 36MHOM KOpe IpH
00pa3oBaHNM JAaHHBIX TIOPOJ; B. TIIYOUHY 3apOXKACHUS MArMaTHYeCKOTr0 pacIliaBa.
41. AdanuToBas CTPYKTypa OTPaKaer ;
a. IOPSAJIOK KpUCTaJUIN3allM MUHEPAJIOB; 0. aDCOIIOTHYIO BEJIMUNHY 3€PEH; B. OTHOCUTEIBHYIO
BEJIMYHHY 3€PEH.
42. Muoroo6pa3ue marmaruueckux nmopoa HE cBszano c:
a. CyIIECTBOBAHHUEM PA3IMUHBIX MEPBUYHBIX MarmM; 0. mporeccamu nuddepeHnuanum
pOJlIoHaYaNbHBIX MarM; B. CyOyKIIMEH OKEaHUYECKOM KOpBI
43. K npoueccam marmatuueckoii sBomonuu HE otHocures:
a. HBOJIIOLIMA pacIljlaBa 3a CUeT B3auMOAeNcTBUs ¢ (rongamu; 6. KpUCTAIUIM3AMOHHAs
muddepernmanus; B. AuddepeHnuanus npyu B3auMoAeHCTBUH ¢ BMEIIAIOIIMMHU MTOPOJAAMU; T.
MPOLIECC TPAaHUTHU3AIIIH.

Tectnl K Jexkuusam 10-13
Tecr 1
1. Yto takoe meramoppuzm?

2. Yto Takoe U30XUMHUECKUH psia MeTaMop(uyecKux nopox?
3. HazoBuTe MHHEpaJBI, BCTPEUYAIOIINAECS TOJBKO B METAIeTUTAaX.
4. HazoBute MeTamop(uyecKyro Nopoay, COCTOsAILYI0 U3 70% KalueBOro mojeBoro ImaTa
Y TIJIaruokIiasa, 25% keapma u 5% ouotura?
5.HazoBute nopony, coctosyto u3 90% ksapua u 10% onuBuna?
Tect 2
1. HazoBure ¢axTopsl MeTaMopdu3ma.
2.Yto Takoe mapameraMoppuT?

3. Kak Ha3piBaercs Mmeramop¢uueckas nopoja, cocrosmas uz 30% kpapia, 40% Ouotuta u
30% myckoBuTa?
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4. HazoBute MeTamopduueckyro mopoay, coctosryto u3 60% porosoit oomanku u 40%

KBapIa.
5. Hazourte Mmetamopuyeckyro mopoay, cocrosiyto u3z 90% xapoonara u 10%
KJIMHOMUPOKCEHA?
Tecr 3

1.KakoBa poJib CTpeCCOBOTO JIaBJICHU?
2. Yro Takoe opromeramopdur?

3. Kak HaspiBaercs Mmetamopdudeckas nopoja, cocrosmas u3 40% ksapua, 40% OuoTtuta u
20% porooii oOMaHKku?
4. Ha3zoBute MeTaMpduieckyro nopoxay, cocrosiuryto u3 80% ksapua u 20% miaruokiiaza?
5. M3 kakux MHUHEpaJIOB COCTOUT THENC?

Tect 4
1. Yto Takoe mporpecCuBHBIA METaMOP(HU3M.

2. Yro Takoe danus meramoppuzma?

3. Kak Ha3zwiBaercst MeTamopdudeckas mopoja, cocrosmas u3 40% ksapia, 40% ouortuta u
20% porooii oOMaHku?

3. Kaxk HaspBaeTcs meramopduueckas mopojaa, cocrosias u3 60% xBapma u 40% mosieBbIx
mmnaroB (TJIaruokiiasa u opTokiiasa)?
4. W3 Kakux TIaBHBIX TOPOJ00OPA3yIONINX MHHEPAIOB COCTOHUT ABYCIIOISTHOW KBAPIHT?
Tect 5
1. Yro Takoe perpeccHBHBIN MeTaMOpPPU3M?

2. [lepeuncnure TuoMopQHbIe MUHEPAJIbl HU3MICH cTyneHn MeTamophu3ma?

3. Kak Ha3zwiBaercst MeTamopdudeckas mopoja, cocrosmas u3 40% ksapiia, 40% ouortuta u
20% mnnaruokiiaza?

4.113 KakuX TJIaBHBIX OPOI000Pa3yIOLUIMX MUHEPAJIOB COCTOUT JIEMKOKPATOBBINM rHEic?

5.Kak HaspiBaercs nopona, cocrosimas u3 30% ksapua, 30% munarunoxnasa u 40% kanueBoro
M0JIEBOrO ImnaTa?
Tect 6
1. Yro takoe nuadropes?
2. Ilepeuncnure TUIIOMOP(HBIE MUHEPAJIBI CPEIHEH CTyIIeHH MeTamopdu3ma?

3. Kak Ha3wiBaeTcst Mmetamopduueckas mopoaa, cocrosimas u3 40% miarunoxmnasza, 40%
snunora u 20% poroBoit oOMaHKu?

4. Kak Ha3piBaeTcsa MeTamopuueckas mopoja, cocrosimas u3z 90% ksapua, 10% o6uotura?
5.3 xakux IJIaBHBIX MOPO1000PA3YIOIIUX MUHEPATIOB COCTOUT IKJIOTUT?
Tect 7
1.Yrto Takoe asioXxuMHueCcKuii Mmetamopduzm?
2. [lepeuncnure THuNOMOpQHbIE MUHEPAJIBI BbICIIEH CTYIIEHH MeTaMop(u3ma’?

3. Kaxk Ha3pIBaeTcst MeTaMopduueckas nopoaa, cocrosimas u3 35% kBapua, 25% O6uotura u
40% myckoBuTa?

4. Kak Ha3zbiBaeTca MeTamopdudeckas nopoja, cocrosimas uz 40% ksapia, 5% O1oTHTa U
20% mutarnoknasa u 35% Kanuero 1moJyieBoro mara?
5. U3 Kakux riaaBHBIX HOPOA0OOPA3YIOMIMX MUHEPAJIOB COCTOUT aM(puOoIuT?
Tect 8
1. Yro Takoe uzoxumuueckuii meramopuzm?
2. [lepeuncnute OCHOBHbIE H30XUMHUYECKHE MeTaMOopduuecKue psiibl?

3. Kak Ha3pIBaeTcst MeTamopduueckas nopoaa, cocrosiuas u3 40% xuaopura, 35% cepunura
u 25% anpoOura?
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4. Kak Ha3wiBaeTcs MeTamopdudeckas mopoja, cocrosmas u3 30% kBapua, 5% Ouorura,
5% myckoBuTa, 1 20% nnarnokiasa u 40% kanuero nojaeBoro mmnara?
5.13 KaKkuX IJ1aBHBIX OPOA00OPA3YIOMINX MUHEPAJIOB COCTOUT KBAPLUTO-THENC?

Tect 9

1. Ha xakue TUTIBI JEUTCS YHIOTCHHBIN MeTaMopdu3m?
2.IIpuBeaute npuMepbl NOTUMOPPHBIX MOAUPUKALUNA MUHEPAJIOB.

3. Kaxk Ha3piBaeTcst MeTamopduueckas nopoaa, cocrosimas u3 40% mnarnokiasa, 25%
rpanata u 35% poroBoit 0OMaHKu?
4. Kak Ha3bpIBaeTcs MeTaMopduueckas mopoja, cocrosimas u3 25% kBapua, 10% rpanara
35% marnoknaza u 30% kanauero moJsieBoro miara?
5.KaxoBbI ipejienbl cofepkaHus KBapla B claHie?

Tectsbl Kk Jekuusam 13-15

Tect 1
2. U3 xakux MUHEpasIoB COCTOUT IKIJIOTHUT.

2. KakoB®I ycloBHS, PU KOTOPBIX 00Pa3yIOTCSl KOHTAKTOBBIEC POTOBUKH?
5. K kakoii crynenu (darun) MetamopduzmMa OTHOCATCS ABYCITIOASHBIC CIIAHIIbI?
6. HazoBute MeTamop(hUUYECKYIO TIOPOTY, COCTOSIIYIO U3 70% KaaueBOro MoJIeBOTO IIaTa
U TIJIarnokIiasa, 25% keapma u 5% ouortura?
5.Kakoli MuHepan yKka3bIBaeT Ha BBICOKOE JINTOCTATUYECKOE JIaBJIICHHE, [P KOTOPOM
oOpa3zoBaJiack opojia
Tecr 2
1. U3 kakux MHUHEpaOB COCTOUT aM(pUOOIUT
2.Ha xakue danuu metamopdusMa moapa3aelisiioTcss POrOBUKH?
3.K kaxoii crynenu (¢amun) meramopdusma oTHOCATCS (GUIITUTHI?
4.HazoBute MeTaMopdUUECKyIo Mopoy, cocrosryto u3 10% xopaueputa, 15% runepcrepa.
5% rpanat u 70% KBapua-+iuiaruokia3a+kaaieBoro rmojeBoro mimnara.
Tecr 3
1. Y3 kakux MMHEpAJIOB COCTOMUT JIEIKOKPATOBBIN THEIIC.
2. Uto Takoe OyXUTHI U KaK OHU 00pa3yroTcs?

3. Kaxk Ha3pIBaeTcst MeTamopduueckas noposja, cocrosimas u3 40% xopauepura, 40%
rpanara u 20% xBapua?
5. HazoBute Haunbosnee (annio METaNeNIuToB, Ui KOTOPOI XapakTepHbl MaKCUMaJIbHbIE
TeMIlepaTypa u AaBiieHue oOpa3oBaHus ?
5. Hanumnre peakuuio HCYE3HOBEHUS MYCKOBUTA B METaneauTax?
Tect 4

1. Ha kakoii ctynenu meramop¢usma o0pazyroTcst pUuIMThI?

6. Ha xakue nBe rpynmsl MOAPA3IEINIOTCS METANIETUTOBBIE THEHUCHI IO TEMITEPaType
obpazoBanus?

3. Kak Ha3zwiBaeTcs MmeTamopdudeckas mopoza, cocrosimas u3 10% rpanara, 20% Onotura u
5% cunmnmumanuta u 75% KBapia-+iuiaruokiiaza+KkairneBoro MmoJieBoro Imara

4.K xakoit ¢panuu metramMopdusmMa OTHOCUTCS IpaHaT-OMOTUT-KOPAUEPUT-KBapLIEBbII
cianen?

5.13 kakux I1aBHBIX TOPOA00OPA3YIOIMINX MUHEPAJIOB COCTOUT I'paHaT-TUIIEPCTEHOBBIN
rHeic?

Tecr 5
2. U3 KakuxX MMHEPAJIOB COCTOAT (DUILITUTHI?

2. IHauKaTopoM Yero CiIy>kKUT MUPOI-aIbMaHIMHOBBIN TpaHaTa B METANEIUTOBBIX THeNcax?
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3. Kaxk Ha3zpIBaeTcst MeTamopduueckas nopona, cocrosimas u3 40% xapua, 40% O6uotura u
20% nnarnoknasza’?

4.113 KaK¥X TIaBHBIX TOPOA000PA3YIOIIMX MUHEPAJIOB COCTOUT JIGHKOKPATOBBII rHEic?

5.Kak Ha3biBaeTcs nopoaa, cocrosmas u3 30% kapiia, 30% miaruoknaza u 40% rpanara?
Tect 6
3. Hamummure peakiuto, koropas GUKCUPYET KOHEI[ CPETHETEMIIEPATyPHOTO
MeTamopdu3Ma U Iepexo]l K BEICOKOTEMIIEpaTypHOMY?
4. Kak o nuporn-aibMaHIUuHOBOMY I'PaHATY U3 METANEIUTOBBIX THEHCOB ONPEICTUTh
rIyOuHy 00pa3oBaHMsI JaHHBIX TIOPOA?

3. Kak HaspiBaercs metamopdudeckas nopoja, cocrosmas u3 40% rmnarunoxnasa, 40%
snunora 1 20% poroBoit 0OMaHKu?

4. HazoBure ¢anuio peruoHaabsHO MeTaMmopdr3Ma METanelIuToB, 115 KOTOPOH XapakTepHa
HauOOJbIIIAs TEMIIEPATYpa IPH HAUMEHBITIEM JIaBJICHUH?
5.byxut — nopoaa peruoHaibro Uil KOHTAKTOBOTO MeTaMopdusma?

Tect 7
1.Kak otnnuarores mo ycioBusiM o0pa3oBaHUs aHIATy3UT-MYCKOBUTOBBIE 1 KHAHUT-
MYCKOBHUTOBEIE cIIaHIBI? UTO 00IIEro B UX YCIOBUSIX 00pa3oBaHUs?
3. Ha kakue Tpu rpyImiibl IesSTCs BBICOKOTEMIIEpaTypHbIe METAETUTOBbIC THEHCHI B

3aBUCUMOCTH OT JIaBJICHUs?

3.Kak Ha3zwiBaetca Metamopduyeckas mopoja, cocrosmas u3 35% kBapua, rpanara%
ouotura u 40% myckoBuTa?
4.113 KakuX TIaBHBIX OPO000PA3YIONINX MUHEPATIOB COCTOUT aM(pUOOTUT?
Tect 8
2. UYrto Takoe poroBuk?
2. YUto Takoe MUTMATHUT ?

3. Kak Ha3zbIBaeTcst MeTamopduueckas noposaa, cocrosimas u3 40% cepuuunta, 35% xmopura
u 25% xBapna?

4. K xakoii panuu metamopdu3mMa OTHOCHTCS OMOUT-MYCKOBUT-CTaBPOJIUT-KBAPIIEBbIN
cianen?
5./13 xakuX IIaBHBIX MOPOI000PA3YIOIINX MUHEPAIOB COCTOUT KBapIIUTO-THEHC?
Tect 9
1. Kakue TeKCTyphl U CTPYKTYPBI XapaKTEPHBI JJIs1 POTOBHKOB ?

2.Kaxk Ha3pIBaeTCs aJUIOXUMHUYECKU MeTaMop(du3M, TPOUCXOIALINI B METaNeIUTax.

3. Kak Ha3bIBaeTcst MeTamMopduueckas noposaa, cocrosimas u3 40% ksapua, 25% rpanara u
35% xopaueputa?

4. Kak Ha3bpIBaeTcsi MeTaMopduuecKkas mopoja, cocrosiias u3 25% xsapua, 10% rpanara
35% nnaruoxinasa u 30% kanuero nojaeBoro mmara?
5.Kakoif rpaHaT-KOpIuepUTOBBIi THEWC Ooliee TITyOUHHBIN, C )KeIe3UCTOCThIO IpaHaTta —60
nmm 807

Bomnpocskl k TectaM o MeTaMOpUIECKUM U MeTacOMaTHYeCKHM nopoaam (exuuu 10-18)

Bri0epuTe npaBU/IbHbIEC OTBETHI

1. Vxaxxurte HeBepHOE yTBepkaeHHEe. K aHI0reHHOMY MeTaMopdu3My OTHOCHUTCS:
a.peruoHaIbHBIA MeTaMOPPU3M 0.KOHTAKTOBBII MeTaMOp(}U3M B. JTIOKAIbHBIN METaMOPPU3M

I.yZIapHbIi MeTaMphu3M

2. Ykaxute HeBepHoe yTBepxkaeHue. PakTopaMu MeTaMoppu3Ma sSBISIOTCS:
a.JIUTOCTaTU4ecKoe JlaBienue 0.¢ronIHoe 1aBJIeHHE B. CTPECCOBOE JIaBICHUE

3. C yBenMueHHeM JIaBJICHUS U TEMIIEPATYPbI IPOUCXOIUT:
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a. IPOrpECCUBHBIN MeTaMOop(du3M 0. perpecCUBHBIN METaMOP(HU3M B. PETPOrPATHBIH
Metamopdusm r. auadTopes
4. Cnenyromuii TN MeTaMmoppu3Ma XapaKTepU3yeTCsl MOABUKHOCTHIO JIUIIIb JIETYYHX
KOMIIOHEHTOB:
a. AJUIOXMMHUYECKUN 0. N30XUMHUUECKUI
5.ITpu meramop¢pu3zMe MarMaTUYECKUX MOPOJ] BOZHUKAET:
a. mapameTamop(uThl 6. OpTOMETaMOP(HUTHI
6.Cnenyromas peakius IpoTeKaeT Mpu TemiepaTrype npudanzutenbao 600°C:
a.KB + Myc = Knm +Al2SiOs 6. KB + Por. 00m. = pllu + mIlu + ITn
7.CocraB meTamopduueckoii mopoast : 20% - bu; 30% - Ks; 50% - (Iln+Kmur), nopona
OTHOCHUTCSI:
a. K ciaHuam 0. K rHeiicaM B. KBapLUTam
8. Ecniu MmeTamopdudeckast mopoja caoKeHa MpeuMyIeCTBEHHO POroBoii 0OMaHKOH, OHa
OTHOCHUTCS K:
a. ampubosmTam 0. CTaHIaM B. THeHcaM
9.CtpykTKpa MeTamopduuecKoi Opo/bl, i€ IpeolaaaoT MUHEPaIbl B BUJIE YSIIyH WK
TUTACTHHOK:
a. rpaHoGJacToBas 0. Jenu1001acTOBast B. HeMaToOIacToBas r. ¢pudpodIacToBas
10. .CtpykTypa MeTaMOp(pHUECKOil TOPOIBI, TAe MPeolIaialoT MUHEPAJIbl, 00pa3yomue
CITyTaHHbIE BOJIOKHUCTBIE arperaThl:
a. rpaHobacToBas 0. Jiemuao01acToBasl B. HeMarooacToBas . pudpobaacToBas
11. Munepansl, TAIOMopdHbIE 7151 TOPOJI HU3IIEH CTyIIeHn MeTaMopdu3Ma:
a. CepULIUT 0. MyCKOBUT B. TUPOKCEH
12. Munepainsl, TAIOMOpGHBIE I TOPOJI CPEeAHEN CTyIeHH MeTaMopdu3ma:
a.xJ0puT 0. poroBasi 0OMaHKa B. POMOMYECKHIA MUPOKCECH
13. Munepainsl, TAIOMOpGHBIE 711 TOPOJI BBICLIEH CTYIIEHH MeTaMopdu3ma:
a. TpeMoauT 0. poroBasi 0OOMaHKa B. pPOMOUYECKHI MUPOKCEH
14. Munepai, XapakTepHbIil Il METaneIuToB:
a. CWUDTUMAHUT 0. XJIOPUT B. TPEMOIIUT T'. pOrOBasi OOMaHKa
15. Munepai, XxapakTepHblil 11 MeTaba3uToOB:
a.CTaBpOJIUT 0. aHTATY3UT B. aKTUHOJIHT B. KOPIIUEPUT
16.Crenyromuii MUHEpal He OTHOCUTCS K moauMopdHoi Moaudukanuu Al2SiOs:
a. CWUDTUMAHUT O. aHJATy3UT B. IUCTEH T'. KHAHUT JI. CTABPOJIAT
17. Ykaxute HeBEpHOE YTBEPKIACHUE. 3eJIeHbIE CIIAHIIbl MOTYT COJIEPKaTh:
a. aKTUHOJIMT 0. aTbOUT B. TPEMOJIUT T. XJIOPUT J. POrOBYI0 OOMaHKY
18. Ykaxure HeBepHOe yTBepkAeHue. K (anuu 1ByCIIOASHBIX CIaHIIEB HE OTHOCATCH :
a.KB-OU-KOpA-MYC CaHIbI 0.KB-OM-MYyC-TpPaHATOBBIE CIIAHIIBI B. KB-OU-KOPUEPUTOBBIC
CJIQHIIBI T. KBApL-OMOTUT- KOPAUEPUT  T'PAHATOBBIE CIAHIIBI
19. Ykaxure HeBepHOE yTBepkAeHNEe. DUIUIUTHI MOTYT COAEPkKaTh:
a. anbOUT 0. CEPULIUT B. KBapII I'. TpaHaT J. CHIJTMMAaHUT
20. YkaxuTe HeBepHOE yTBepxkaeHue. Porosuku o0pa3yroTcs npu
a.KOHTaKTOBOM MeTamopdusme 0. JOKaJIbHOM MEeTaMOp(pHU3MeE B. TEPMAIbHOM
MeTamopu3Me I'. pEeTHOHAIBHOM MeTamop(du3me
21. Accolusi MUHEPAJIOB aIbOUT+HXJIOPUTHKBAPI[TaKTHHOIUTHIMHUIOT XapaKTepHa sl (paruu:
a. Onua0ToBbIX aM(pubonuTO 6. 3€NeHbIX CIaHIeB B. GUITUTOB
22. DKIIOTUTHI — 3TO:
a. Meranenutsl 0. Metaba3uThl B. MOPOAbl KOHTAKTOBOIO METaMOp(pHU3Ma I'. OTHOCSTCS K
ampuOonuTOBOI aruu
23. K damusam rimyOMHHOCTH OTHOCSTCS :
a. 9KJIOTUTHI 0. (PUITUTHI B. POTOBUKH
24 I'panuTH3aLUA 3TO:
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a. ATIOXUMHYECKUI MeTaMopdu3M 6. MarMaTU4eCKUil MPOLIECC B. METACOMATUYECKUIA
IpoIece I. K30XUMHUECKU  MeTaMoppusm
25. Crenyromume MeTacOMaTH4eCKue OPOAbI 00pa3yroTCs Ha MarMaTH4eCKON CTaaHu:
a. IPOIWINTHI 0. TPei3eHbI B. MarHE3UalIbHbIE CKAPHBI I'. U3BECTKOBBIE CKAPHBI
26. Cnenyromiye mopoasl 00pa3yrTCst Ha CTaJUHA KHCIOTHOTO BBINIETAYNBaAHUS:
a. 6epe3uT O. IMCTBEHUT B. MarHE3UaJIbHbIN CKapH I'. Ipeii3eHbl
27.Cnenytomiyie mopoasl 00pa3yroTcs Ha TO3IHEH MIETOYHON CTaJli METacoMaro3a:
a. 6epe3uThl 0. BTOPUUHBIEC KBAPLUTHI B. IPONUIINUTHI I'. Ipei3eHbl
28. JIucTBeHUTH 00PA3YIOTCS:
a. 10 KMCJIBIM >KWJIBHBIM [TOpoJiaM 0. 110 CpeTHUM MUHTPY3UBHBIM IIOPOJAM B. 10 OCHOBHBIM
3¢ y3UBHBIM ITOPOIAM
I. IO yJIbTPAOCHOBHBIM MHTPY3UBHBIM IIOPOJaM
29. MeTtacomaTtudeckuii mporiecc (BbIOpaTh HEBEPHOE):
a. poucxoauT 0e3 u3MeHeHus: 00bEMa opoa 6. HOCUT PEerMOHAIILHBIN XapaKTep B.
XapaKTepU3yIOTCsl 00pa30BaHUEM I'€0JIOTMUECKUX TeJl C YETKON 30HAJIbHOCTbIO, IIPH 3TOM,IIpU
nepexozie OT 30HbI K 30HE MOCJIE0BATENIbHO YBEIMYUBACTCS YUCIO0 MUHEPAJIOB

Pexomenayembie TeMbl pedeparoB:

1. Onucanme MuHEpaJoB IpU OJHOM HHUKojde. Pasznuuume THaBHBIX — rpynn
OPO1000Pa3yIOIINX MUHEPAIOB IO BETY, (OpME BBIJICICHUS, ONTHUYECKOMY penbedy,
CIIalHOCTH.

2. Omucanue MUHEpAJOB TMpPHU CKPEHICHHBIX HHUKONAX. Pasznuyue THaBHBIX TPy
OpoJ000Pa3yIONIMX MUHEPATIOB M0 MAaKCHMaJIbHOH WHTEPPEPEHIIMOHHON OKpacke,
YIJly yracaHusi, yAJIMHEHUIO U ONITUYECKONU OCHOCTH.

3. IInarmoknasel. VX OCHOBHBIC ONTHYECKHUE CBOWCTBA, ONpPEICICHHE COCTaBa IIOJ

MHUKPOCKOIIOM.

OnuBunsl. Mx ontuueckue cBoiictea. OnpeeneHne cocraBa ol MUKPOCKOIIOM.
ITupokcensl. x ontnueckue cpoiictBa. OmnpeneiacHHe cOCTaBa OPTONMPOKCEHA IOJ
MHUKPOCKOIIOM.

ok~

IIpumepHasi KOHTPOJIbHAsI PAa00Ta N0 KPUCTAIIOONTHKE
BapuanT Nel 1) Ontudeckast ”HAMKATpHCa ABYOCHBIX KPUCTAIIIOB.
2) Kakyio OKpacKy B CKpPELIEHHBIX HUKOJISIX OyleT MMeTh AMHAO0T Ha pa3pese
HNEepHEeHIUKYIIPHOM TyMHol OuccekTpuce, eciau Ng — Np = 0.032, ng — nm = 0.005,
a d=0.03 mm?
Bapuant Ne 2 1) Paspe3 mnepneHAMKYISIpHBIA ONTHYECKOM OCH JIBYOCHBIX KpPUCTAJUIOB B
CXOASIIEMCS CBETE.
2) OnpexaenuTte xapakTep IIEOXpOU3Ma MUHEpasia, €CiM MJIACTUHKA, BBIPE3aHHAs
NEPIEeHIUKYISIPHO OCTPOH OMCCEKTpHCE, MPU OJHOM HUKOJIE OKpAIINBAaeTCs B

TEMHBI cuHe — 3enéHbli M OypoBaro — 3enéHblii nBer. IlmactuHka
napajuieiabHas IIOCKOCTH ONTHYECKUX OCEH TAaET CMEHY OKpPacoK OT CBETIION
*Enroll no TEMHOW cuHe — 3en€Hod. OnThueckud 3HAaK MHHeEpaia
OTPHULATEIbHBIMN.

Bapuant Ne 3 1) Pa3pe3 nepneHIUKYISpHBIM OCTpOW OMCCEKTpHCE IBYOCHBIX KPUCTAJUIOB B

CXOASIIEMCS CBETE.
2) Kak opueHTHpOBaH pa3pe3 ONTUYECKOW MHAMKATPUCHI KPUCTAILIA, €CIIU B 3TOM

CEYEHUHU HM3MEPEHBI ITOCTOSIHHBIA NOKAa3aTellb NMPEIOMIIEHUs, paBHbIA 1.362, u
NIEPEMEHHBIH, nexamuil B nmpenenax 1.350 — 1.482 ? Onpenenute onTHUECKUN
3HaK MUHepaJa.

Bapuant Ne 4 1) CoOcTBeHHas OKpacka MuHepana — e NPUYMHBI U 3aKOHOMEPHOCTH
M3MEeHEeHus (TJIe0XPOoU3M, €ro TUIIbI, cXxeMa abcopOIun).
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2) Kakyioo MakcMMalbHYI0 WHTEp(EpEHIIMOHHYIO OKpacKy IpH CKPEUIeHHBIX
HUKOJISIX JOJDKEH MMETh KPUCTaUT refieHoepruta, eciu Ng = 1.757, nm =1.751,
np=1.732,ad=0.03 mm ?

Bapuant Ne 5 1) Ontuueckuii penbed U marpeHeBasi IOBEPXHOCTh MUHEPAIOB — MPUYMHBI UX
BO3HUKHOBEHUS, ONPEEIICHUE B MUHEpaJIaX 0] MUKPOCKOIIOM, TPYIIIHPOBKA
MHUHEPAOB M0 ITUM XapPaKTEPUCTUKAM.

2) Munepan UMEET KENTOBAaTO — 3€JIEHYI0 OKpacKy mnapauieabHo Ng, cBeTiiO —
cuHIO mapamieibHo Nm, 1 TéMHO — cuHio0 TapamiesnbHo Np; Nm ~ b, CNg =
85°. Ha xakom paspe3e u Kak OyAeT pacIloIOKECH yITHHCHHEM MHUHEpan MpH
TEMHO — CHHEM OKpAallMBaHWM, €CJIM IIJIOCKOCTh TIJIABHOTO CEUYCHMS
NOJIIpU3aTOpa NapajlielbHa FOPU30HTAILHOM HUTHU KpecTa.

Bapuant Ne 6 1) MHTepdepeHIIMOHHBIE OKPACKH MHHEPAJOB — MPUYMHBI BOSHUKHOBEHHSI,

yCIIOBHS HAOJIOACHNUS, UCIIOJIB30BaHKE TIPU HCCIIEIOBAHUN MHUHEPAJIOB.
2) Ha pa3pe3e napamienbHOM IJIOCKOCTH ONTHYECKUX OCEH MOHOKIMHHOIO
NUPOKCEHAa B CXOJSIIEMCS CBETE BHUIHO CUMMETPUYHOE OKpAIlMBaHUE:
romy6oBato — 3enénoe B C3 u IOB kBaapanTax u 3eneHoBato — xéntoe B CB u
03 xBagpanrtax. Ilpu BBenenun kommneHcaropa B C3 u OB kBagpantax
OKpacka noHmkaeTcs. Onpeaenure onTUYECKU 3HaK MUHEpaJa.

Bapuant Ne 7 1) Ilouemy Ha pa3pe3e HepreHIUKYISIPHOM ONTUYECKOM OCH OJIHOOCHOTO U
JIBYOCHOTO KpUCTAJUIOB B CXOJIEMCSl CBeTe HaONIOJAaloTCs pas3Hble
UHTEphEpEeHIIOHHBIE PUTYPBI?

2) Kak mpoxoauT pa3pe3 ONTHYECKOW MHAMKATPUCHI KPUCTAUIa M KaKOB €ro
ONTUYECKUH 3HAK, €CJIM B 3TOM CEUEHHUH OIpee/ICHbl IEPEMEHHBIN 1T0Ka3aTeb
npenomieHus 1.572 — 1.776 u noctosiuubiii 1.750 ?

Bapuant No 8 1) Onpenenenrue OCHOCTH, ONTHYECKOTO 3HAKa M yria ONTHYECKUX OCEH
MHUHEpaJIOB.

2) Kakyro okpacky B CKpELIEHHBIX HMKOJSAX OyJIeT UMETh 3MUJOT Ha pa3pese
HNEepHEeHIUKYIIPHOM TyMHol 6uccekTpuce, eciau Ng — Np = 0.032, ng — nm = 0.005,
a d=0.03 mm?

Bapuant Ne 9 1) Yto takoe komnencarop? Kak oH ycTpoeH u ucnonb3yercs?

2) Kakyioo okpacKky B CKpEUIEHHBIX HHUKOJSAX OylIeT MMETh SIUIO0T Ha paspese
HNEepHEeHIUKYIIPHOM TyMoH OuccekTpuce, eciau Ng — Np = 0.032, ng — nm = 0.005,
a d=0.03 mm?

Bapuant Ne 10 1) Yron moracanus M 3HaK yIJIMHEHUS MHUHEpajoB. UTO XapakTepu3ylOT 3TH
KOHCTAHTHI ¥ KaK OHU ONpeAenstorcs?

2) Kakyio MakcUMalbHYIO HHTEp(EpPEeHIIMOHHYIO OKPAacKy IpU CKPELIEHHbIX
HUKOJISIX JIOJDKEH MMETh KpUCTasul refieHoeprura, eciu Ng = 1.757, nm =1.751,
np=1.732,ad=0.03 mm ?

Bapuant Ne 11 1) Yrto Takoe wu3oxpomaTuueckue Koibla? Kak OHUM BO3HHMKaKOT mpu
HaOJI0IGHUU B MUKPOCKOIIE; KaK MCIIOJIb3YIOTCS IPU U3YUYCHUH MUHEPAJIOB?

2) Ha pa3pese mapajijielbHOM IIOCKOCTH ONTHYECKUX OCe MOHOKJIMHHOTO
IIUPOKCEHAa B CXOZSAIIEMCS CBETE BHUAHO CHUMMETPUYHOE OKpalIMBaHUE:
ronyooBaro — 3enénoe B C3 u FOB kBagpanTax u 3eneHoBato — xénroe B CB u
03 xBagpanrtax. Ilpu BBeneHunnm kommnencaropa B C3 u IOB kBagpanTtax
OKpacka rnmonmxkaercs. Onpenenure ONTHYECKUI 3HaK MUHEPAJIA.

7.2. TunoBble KOHTPOJIbHBIE 32IaHNS WJIH HHbIE€ MATEPHAJIBI VIS TPOBeIeHU s
NMPOMEKYTOYHOM aTTecTaAlUM.
Ilpumepnwlii nepeuens 60npocos npu NPOMeEHCymouUHOU AMMmMeCmayuu:
1. TlomsiTue o Marme, ee cOCTaB, CTPYKTypa MarMaTH4eCKOT0 pacijiaBa.
2. TIpoucxoskJieHuEe MarMbl, IEPBUYHBIC MAarMbl, TJIABHBIC ITPOIIECCHI, TPUBOIATINE K
MarMaTU4eCKOM BOJIIOIUU.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,

25.

26.

27.

28.

29.

OxJnaxaeHre 1 KpUCTAJUIN3AIU MarMaTHYeCKUX paciiaBoB. OO1e mpeacTaBIeHHs O
JuarpamMmax IUTaBKOCTH IO NPUHIIMITY 3BTEKTUKU U TBEPABIX PacTBOPOB. BiusiHue
JTUKBUAYCHOH (pa3bl Ha TEMIEpaTyphl JUKBUAYCA U COIHILYCA.
@DopMBI 3a1€raHns HHTPY3UBHBIX TOPHBIX IIOPO.
@®opMBbl 3a1€raHns ByJIKAHUYECKUX TOPHBIX MTOPOI.
XUMUYECKUH COCTaB TOPHBIX MTOPOJ, BapHallMK CONEP>KAHNS INIABHEUIINX OKUCIIOB. Poib
BTOPOCTENEHHBIX (MaJIbIX) DJIEMEHTOB.
CBs13p XMMHUYECKOTO U1 MUHEPAJIIBHOTO COCTaBOB TOPHBIX MTOPOJ.
I';1aBHBIE IETPOrEHHBIE 3JIEMEHTHI. Bapuanuu conepKaHui INIaBHBIX
[0PO1000Pa3yIOLIMX JIEMEHTOB B MArMaTHYECKUX FOPHBIX ITOPOJAX.
Bapuanmonnsie neTpoxumMuyeckue quarpaMmmsl . Kiaccudukamnms MarMaTHUeCKuX
TOPHBIX IOPOJ 10 KPEMHE3EMY U ILIEJI0UYaM.
Knaccudukanus MarMaTu4ecKux TOPHBIX MOPOJI IO XUMUYECKOMY M MUHEPATbHOMY
COCTaBy
I'nmaBHBIE, BTOPOCTENIEHHBIE, BTOPUUHbIE MUHEpaJIbl. POJIb KOJTMYECTBEHHBIX
COOTHOILIEHUI MUHEPAJIOB JUIs KJIaCCU(PUKALIMKM MarMaTH4eCKUX TOPHBIX MOPOI.
[TopomooOpa3yroiue MUHEpaIbl U UX 3HAYCHHUE JIJIs KJIacCU(PUKAUU MarMaTHYeCKUX
TOPHBIX MOPOJ.
Camnueckue u pemuueckre MuHepansl. P boysHa.
O0630p m1aBHeHIIUX Py Nopooodpa3yroux MuHepanoB. [lonesbie mmnaTsl.
0O0630p raaBHEUIIUX TPYII MOPO1000pa3yoMUX MUHEpaioB. OJIUBUH.
O0630p m1aBHEHIINX Py HOPOJ000pa3yoUIMX MUHEPAIOB. IIMpoKCeHbI.
O030p TIIaBHEHIIIMX TPYIIIT TOPOA000PA3YIOMINX MHHEPATOB. AMGMHUOOIIBL.
O0630p m1aBHEHIINX Py HOpoooOpa3youx MUHepanoB. CIroabl.
TekcTypsl U CTPYKTYphl MAarMaTHYECKUX TOPHBIX Topo1. [ maBHeimue Gakropsr nx
OIIpeACIISIOLIHE.
CTpyKTYypBl ByJIKaHHYECKUX TOPHBIX TOPOJ, (haKTOPHI ONIPEEIISIONINE UX
BO3HHUKHOBEHHE.
CTpyKTypbl INTyTOHUYECKUX TOPHBIX MOPOJ, PaKTOPHhI, ONPEAEIAIONINE UX
BO3HHUKHOBEHHE.
VYnbrpamadutel. XumusM. [loponoobpasyromme Munepasnsl. PasHoOBUIHOCTH 1
knaccupukanus. Omnumne yapTpaMapuToB OT YIABTPAOCHOBHBIX TOPOJ.
YabTpaocHOBHBIE rOpHBIE TOPoibl. XUMU3M. [lopogooOpa3zyromye MuHepasl.
PazHoBunHOCTH M Kiaccudukanus. BylnkaHndeckue U MIIyTOHUYECKUE TOPHBIE TOPOIBI.
CTpyKTypbl U TEKCTYpbl. Bropuunbie nu3ameHneHus. @opMbl 3aj1eTaHus U T€0JIOTHYECKOe
noJyioxkeHue. IIpuHaniexxHOCTh K popManusam
OcHoBHbIE TOpHBIE MOPobl. XumMu3M. [loponoobpasyromue munepansl. Kinaccuduxarms
10 XUMUYECKOMY U MUHEPAJIbHOMY cocTaBy. [Iporcxok1eHue MarM OCHOBHOT'O COCTaBa.
OcHOBHbIE TOpHBIE OPoAbl. Bynkanuueckue ropusie nopoasl. CTpyKTypbl U TEKCTYpHI.
Bropuunbsie wu3menenus. Popmbl 3aneranus. [IpuHaanexHOCTh K (QopManmusM H
MarmMaTU4ecKuM CepusM

OcHoBHbIE TOpHBIE NOPOJbL. [ImyToHNMuUeckne ropHslie mopoabl. CTpyKTypbl U TEKCTYPHI.
Bropuunsie wusmenenus. ®dopmbl 3aneranud. [IpuHaanexHOCTh K QopManusM U
MarMaTU4eCKUM CEPUSIM.
Cpennue ropseie nopoabsl. XumusM. [lopogoobpasyroniie munepansl. Knaccuduxarms
10 XUMUYECKOMY U MUHEPAJIbHOMY COCTaBY.
Cpennue ropusle nopoasl. Bynkannyeckne ropasie mopojasl. CTpYKTYpbl U TEKCTYPBI.
Bropuunsie u3smenenus. [lpunaanexxHocts k (GopMmManusM M MarMaTUYECKHUM CEpHSIM.
®opMmBI 3aI€raHus.
Cpennue ropueie nopogsl. Ilnyronnueckne ropusie nopoasl. CTPYKTYpsl U TEKCTYpHI.
Bropuunsie uzmenenus. [IpuHannexHocTh K (opManusM M MarMaTUYeCKUM CEpHSIM.
@DopMmbI 3anerasHusl.
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30.

31.

32.

33.

34.

KpemHekucaple TopHBIE mopoabl. XumusMm. [lopomgoobpasyroriue
Knaccugukanus no XuMmueckoMy 1 MUHEPAJIbHOMY COCTaBY.
KpemHekucable ropasie nopojbl. BynkaHnyeckue ropHsie Nnopojsl. PasHOBUIHOCTH U
kiaccupukanus. CTpyKTyphl U TEKCTYypbl. Bropuunbie nzmMeHenus. @opmsl 3aj1eraHusi.
Kpemuekucable ropssie nopoasl. [lmyroHndeckue ropuele noponsl. PasHoBUAHOCTH U
knaccupukanus. CTpyKTypsl U TeKCTypbl. Bropuunble namenenus. ®opMel 3aaeraHusl.
Kpemuekucable ropssie  nopoabl. JKuiabHble TOpHBIE MOpoAbl. PasHOBUAHOCTH H
knaccupukanus. CTpyKTyphl U TEKCTypbl. Bropuunble namMenenus. @opMel 3ameraHusl.
I'panuronnsl. PaznoBuanocty U kiaccudukanus. CTpyKTypbl U TEKCTyphl. Bropudnsie

MHHEPAJIBL.

u3MeHeHus. Mexanusm (HopMHpOBaHHUS TPAHUTOUAOB pa3HbIX TIyOuH. DOpMbI
3aJIeraHusl.
35. IlupoknacTuyeckue ropHble Mopoabl. MIX pa3HOBUIHOCTH U KiIacCU(BUKALIUS.

36.

37.

38.

39.

40.

41.

[Tonsatue o Mmeramopdusme, hakropsl MmeTamopdusma. [IporpeccuBHBII U perpeccuBHBIN
(mmadTopes) meramophusMm.

Musnepaisl MeTaMOpPHUYECKUX TOpoA. MuHepanbHble mapareHe3uchl. TurmomopdHbie
MuHepaibl. Panun Mmerampdusma.

CTpyKTYypBl B TEKCTYpBl METaMOP(PHUUECKUX MOPOoJI. BiusHue cTpeccoBOro naBieHUs HA
0COOEHHOCTH TEKCTYpP U CTPYKTYP METaMOP(HUUECKHX TOPOJ.

Ob6mass cxema Qammii meramopduzma. V30XUMHUYECKHI ¥ aJUIOXUMHYCCKHN
MetamoppusM. Perunonansublii MeramopdusM. Tumbl J1OKanbHOrO MeTamopdusma.
N3oxumuueckue psabl.

IIpoaykThl MeTamMop(u3Ma TTTMHUCTBIX OTJIOKEHUH (Meranenutsl). McXxoaHble MOpo/bl
(rmuubl). OunmuTel. MUHEpanbHBIA COCTaB, TEKCTYpBI, CTPYKTYpPBI, THUIOMOpP(dHBIE
MUHEpPAJIBI.

[TpoxykThl MeTaMmopdu3Ma TIIUHUCTBIX OTIOXKEHUH (MeTarnenuThl). CItoTHbBIC CIIAHIIbI.
MuHepallbHBIi COCTaB, TEKCTYPbI, CTPYKTYpPBbl, TUITIOMOP(HBIE MUHEPAJIBI.

42. TlpoxgykTel MeTamMop(hu3Ma TIMHHUCTBIX OTJIOKEHHWHA. ['HEHChl M WX pPa3HOBUIHOCTH.
MuHepalbHBIi COCTaB, TEKCTYPBI, CTPYKTYpPbI, THIOMOP(HBIE MUHEPAIBI.
43. TlpoaykTel ~ MeTamMOppu3Ma  TIWHUCTBIX  OTJIOKCHWH  (METamnelUThl).  ByXHUTHI.

44,
45,

46.

47.

48.
49,
50.

KoHTakTOBBIE POTOBUKH.

Murmatutel, rpaHUTH3ALUS

ITponykTel MeTamopdu3Ma TOPOJ OCHOBHOrO cocraBa (meraba3uthbl). McxomHble
nopoasl. [lopbupuronapl. 3eneHbie ciaHnbl. MUHEpaNbHBIA COCTaB,  TEKCTYPHI,
CTPYKTYPBbI, THIIOMOP(HBIE MUHEPAIIBI.

[IponykTsl MeTamopdu3mMa IMOpOJ OCHOBHOTO cocTaBa (Meradazuthbl). AMPUOOIUTHI.
Pa3znnuHble KpUCTAIIIMYECKHE CHAHLBI. JKIOTUTH. MUHEpanbHBIN COCTaB, TEKCTYpHI,
CTPYKTYpbl, THTOMOP(HbIE MUHEPAIBI.

ITpoxykThl MeTamMopdu3Ma MOPOJ OCHOBHOIO cocTaBa (MeTaba3uThl). 3elieHble U
riaykoQaHoBble (ToyOble) cllaHllbl. MMHEpalbHbBIIl COCTaB, TEKCTYpPbl, CTPYKTYpHI,
TUIIOMOpP(HBIE MUHEPAJIBL.

[IpoayxTsl MeTamopdu3Ma yIbTPAOCHOBHBIX OPO/T

Mertacomaros. Knaccudukanus MmeracoMaTH4ecKux MopoJl.

Crannu MetacoMaTo3a. I maBHeHIIIHe THIIEI METAaCOMATHUTOB.

IIIka/ia ¥ KPUTEPUH OLICHMBAHHUS Pe3yJIbTATOB 00YUYECHHUS 110 AMCHMILIMHE.

Pesynbrars! «HeynoBnerBo- | «YmoBieTBO- «Xopomo» «OTIM4HO»
o0y4deHus PUTEIBHO» PUTEITBHO»

3HaHue OCHOB | 3HaHHUS ®parmenrtapusie | O0mmue, HO HE Cucrematnuec
nerporpaduun OTCYTCTBYIOT 3HAHUA CTPYKTYpUPOBaH | KH€ 3HAHUS
MarMaTU4ecKux | HbIE 3HAHUS

MeTaMophUIECKUX

nopoJ
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YMeHue
OTIpECTISATh c
MTOMOIIBIO
MOJIIPU3AIUOHHOTO
MHUKpOCKOTIa
CTPYKTYPY,
MUHEPaJIbHBIH
COCTaB, Ha3BaHHE
MarMaTu4ecKou
W
MeTaMOppUIECKON
TOPHOM IIOPOABI U
Ha OCHOBaHUU
MOJTY9E€HHBIX
TAHHBIX Jienath
BBIBOJIBI 00
YCIOBUSX
oOpa3oBaHMsI ITOU
TIOPOJIBI

VYmMmenus
OTCYTCTBYIOT

B enom
YCHEIIHOE, HO HE
CHCTEMATHYECKO
€ YMEHHE,
JIOTTyCKaeT
HCTOYHOCTHU
HEMPUHITUTTIAAITb
HOTO XapakTepa

B enom
YCTIEITHOE, HO
coJepkariee
OTJICTTbHBIC
poOebI
YMCHHE.

VYcenenrnoe
YMEHUE

Bianenue
HaBbIKAMU  pabOTHI
C
MIOJIAPU3aLlHOHHBIM
MHUKpPOCKOIIOM U €O
CIIPAaBOYHOM
JUTEpPaTypou o
ONTUYECKUM
CBOMCTBaM
MHUHEPAJIOB, a
TaKxe
II€YaTHBIMU
OpYTUMH
HUCTOYHUKAMU
MIETPOJIOTMYECKOU
uHpopMaluu.

o

HaBbikn
BJIACHUSI
OTCYTCTBYIOT

®parMeHTapHOE
BIIaICHUE
METOIHNKO,
HAJIM4He
OTJEIbHBIX
HaBBIKOB

B uenom
c(hopMUPOBaHHBI
€ HaBBIKH.

Buianenne
HaBbIKaMU
paboThl ¢
HOJIIPU3ALMOH
HBIM
MHUKPOCKOIIOM
U
HETPOJIOTHUYECK
on
JIUTEPATYPOM.

8. PecypcHoe obecnieueHne:
Ilepeyenb OCHOBHOM M IONOJHHUTEIBLHOM JIUTEPATYPbI.
- OCHOBHAasl JIUTEpaTypa:
1. Emenpsnenko I[1.®., SxoneBa E.b. Ilerporpadusi marmaTuuecKux U MeTamMoOp(UUYECKHX
nopoa. M., U3a-so MI'Y, 1985.
2. Beenenue B metposoruio, [lepuyk A.JI., CadonoB O.I'., Ilneyos IL.IO., M.: UTHOPA-M,

2014. — 130c.

3. OcCHOBBI TETPOJIOTHMH MarMaTHYeCcKux M Meramopduueckux mporeccoB Ilepuyk A.JL,
Cadonos O.I'., Cazonona JI.B., Tuxomupos I1.JI., [Tneqos I1.1O., [llyp M.IO. M.: U3a-Bo K/1VY;

VYHuBepcurerckas kaura, 2015. —472c.

4. Metoasl nerponormdeckux wuccieopanuii Illyp M.IO., HocoBa A.A., Hlupsie A.A.,
Cagonos O.I'., AAnackypt B.O., [lepuyk A.JI. M.: UHOPA-M, 2014. — 104 c.
5. TpycoBa U.®., Yepnos B.U. Ilerporpadgus marmatuyeckux M METaMOPPUUECKHX TOPHBIX
nopoa. — M.: Henpa, 1982. - 272 c.
6. lllyp M.IO. INetporpadus: PykoBOICTBO K MPaKTUYECKUM 3aHATHAM: Y4eOHOEe rmocooue., 2-¢
u3a. — M.: U3n-Bo MAKC-ITPECC, 2009. — 103 c., 37 umn.
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- 1OMOJTHUTeJIbHAsl JIUTepaTypa:

1. ITerporpadus, 4.1. [Tox pen. A.A.Mapakymesa. M., U3a-8o MI'Y, 1976.

2. Ilerporpadus, 4.Il. [Tox pen. A.A.Mapakymesa. M., U3x-so MI'Y, 1981.

3. lerporpadus, 4.Ill. TTox pen. A.A.Mapakymesa. M., U3n-so MI'Y, 1986.

4. ITepuyk JIJI. Ps6unkos U.[[. ®a3oBoe cOOTBETCTBUE B MUHEpAIbHBIX cucTeMax. M., Henpa,
1976.

npezenmayuu 1eKyutl, 8blI0NCEHHbIX HA catime Kageopbl nempoiocuu.

[Iporpammuoe oOecrneyenne u MHTepHeT-pecypchl (JIMIEH3MOHHOE NPOrpaMMHOE obecneucHue He
T[ZG6YCTCH)§ AJid YCIICHIHOTO OCBOCHUA KypcCa HeO6XOI[I/IMI>I HaBBbIKU HCIIOJB30BaHUA PACIIPOCTPAHCHHBIX
TEKCTOBBIX W TpapuUecKHX peJaKkTOpOB, YMEHHE WCIIOJNIb30BaTh  DJIEKTPOHHBIE  TAaOJHIIBIL.
Criernan3upoBaHHbIE TPOTPAMMBI M METOAMYECKHe MaTepuanbl K Kypcy llerpomorumst Haxomsarcs Ha
cnenuanusupoBanHoM  WHTepHeT-pecypce (B reomorumueckod  sHimkimonemuu — GeoWiki -
http://wiki.web.ru).

MarepuanbHO-TeXHUYECKOE 00ecIieueHue:

— ay/IUTOpHS, pacCYMTaHHas Ha Tpynny u3 15 ygammxcs;

— MOJIIPU3AIIMOHHBIC MHKPOCKOIIBI, B TOM YHCJIC HpOCKHI/IOHHI)If/'I MUKPOCKOII, CHa6)KeHHI)II\/JI
U poBoii (HOTOKaMEpOil ¢ BO3MOXKHOCTHIO BBIBOJa HA MOHUTOP M IKPaH, MYJIbTHMEIHIHHBIN
IIPOEKTOP, KOMITBIOTED, IKPaH, BEIXO] B VIHTEpHET;

— KOJUICKIIUs TeTporpaduveckux NuiM(OB TOPHBIX MOPOJ U MUHEPAIOB, KOJUICKIIHMS TOPHBIX
MOPOJ ISl MaKPOCKOIIMUYECKOW AMArHOCTHKH, CXEMBI, JHarpaMmbl, ¢ororpaduu, pUCYHKH Ha
IUTaKaTaxX, MOJICIIM ONTHYECKUX UHINKATPUC M KPUCTAJIIOB.

9. SI3bIK TpenoaBaHus — PYCCKUIA.
10. TIpenonasarens (npenomaarenu) — Cazonosa JI.B., IlIkypckuii B.B.

11. ABtop (aBTOpPHI) Nporpammsl — CazoHosa JI.B.
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