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1. Heau 1 3a7a4M TUCHHUILIHHBI

VYueOHas pucuuiuimHa «OnTHYeckas MUKPOCKOIHUS OPOJ U PYyJ» OTHOCUTCS K YHCITy €CTECTBEHHOHAYYHBIX Ipe[-

METOB.

OCcHOBHOIi IeJIbI0 H3YyYCHUS JUCLMIUINHBI SBJISIETCSI YCBOSHHE (DyHIaMEHTAIbHBIX TEOPETUUECKUX OCHOB ONTHYE-

CKOW MHKpOCKOIHUH, (POPMUPOBAHHUE IIPEACTABICHUI O (H3MKO-XMMHUYECKHX YCIIOBUSAX 00pa3oBaHUs IJIaBHBIX Te-

HETUYECKHUX THIIOB IIOPOJ] U PyJl, OCBOCHHE NMPUEMOB HAOJIIOACHUS, TPUMEHSIEMBIX IS 1ab0paTOPHOTO HCCieI0Ba-

HUS IOPOJ U PYII.

3agaun JUCHUNIMHBL:

1. Hay4nTh BCHONB30BaTh COBPEMEHHBIE ITOJIOKECHUS ONTHIECKOW MUKPOCKOIINHI HA PA3HBIX 3Talax OCYIIECTB-
JICHUSI ¥ COIPOBOKACHUS HAYYHO-HCCIEI0BATEIbCKUX PaOOT M HCIOIb30BaTh (yHAAMEHTAIbHBIE TEOPETH-
YeCKHE 3HaHUS KaK CIoco0 moiydeHus (pakTHIecKoi HHpOpMaIuyu U HHCTPYMEHT ISl CO3IaHuUs MOAENeH u
MHTEPIPETALNH PE3yIbTaTOB HAYIHBIX HCCICIOBAHMIH

2. OO6y4unTh préMaM HaOIIOIeHNs, I3MEPEHHUS, OCYIECTBIEHHE cOopa, JOKyMEHTHPOBAHUS U aHAIN3a I'e0Io-
ro-MHUHepaJornieckoi HHpOpMaIuy 1 Marepuaina, (POpMyJIUpOBaHHS BBIBOJIOB.

3. Hayuuth mojaroraBnuBath npemnaparsl Uil IPOBEACHUS NeTporpaduueckux U MuHeparpapuyeckux Hccie-
JIOBaHUM

4, OOyuNTh HaBbIKaM ONHCAHMUS MOPOA M PYA M MpenapaTroB M3 HUX JUII MUKPOCKOIIMYECKOTO MCCIIEIOBAHUS U
COCTaBJICHUs JJOKyMEHTAIMN C UHTEPIPETAUi U cHOPMYITUPOBAHHBIMU BHIBOJAMH.

5. OOy4HTh YMEHHIO BBIOMPATh M ONPEJEIATh ONTHMAIbHBIE TEXHUUECKHE U XUMUYECKHE CPEJCTBA, a TAKXKe
HeoOxoxnuMoe J1abopaTopHoe 000pyJOBaHHE, IPUMEHIEMBIX TP ITOCTAHOBKE HAYYHBIX MCCIIEAOBAHUH IO-
POA ¥ PYA.

2. Mecto aucuumiunsl B crpykrype OITIOITI BO
VYuebnas mucnumumHa b1.B.07«OnTrueckas MHUKPOCKOMHS MOPOJ W PYA» OTHOCHUTCA K YacTH, (popMupyemoit
YYaCTHHKaMH 00pa30BaTEIbHBIX OTHOIICHHH, M IPOBOIUTCS HA BTOPOM M TPETHEM CEMECTpax IS CTYJCHTOB Iep-
BOTO ¥ BTOPOTO To/ia 00y4YeHHSI.
W3y4yeHnue naHHOW MUCLUILIMHBI 0a3HpyeTcs Ha 3HAHUAX, YMEHHSX W HaBbIKax, COOPMHPOBAHHBIX CIIEIYIOLIMMHU
NpeIIeCTBYIOMUMH AUCIUIUIMHAMY IIPH OCBOCHUM OakalaBpCKOU MPOrpaMMbl M/ MM NMPOrPaMMBbI CHELHANIUTeTa
«Dusukay, «OO0Imas reoyorus» 1 JAUCHUIUIMHAME IPH OCBOCHHM MarMcTEpPCKOH MPOrpaMMbl IIEPBOIO U BTOPOTO
cemectpa «Kpucramnorpadus 1 KpUCTATIOXUMUL», «MUHEPAIOrHs U IPOLECCH MUHEPAI000pa30BaHUI».
IIpucTtymnas Kk OCBOGHHUIO NUCIUITIMHEI «ONTHYECKas MUKPOCKONHUSA TIOPOA U PyI», CTYACHT JN0JIKEH
3Hamb:
1. 0 poJi ¥ MecTe (PU3UKHU, T€OJIOTHH, MUHEPAJIOTHH, KpUCTAIOrpadui M KPUCTAIUIOXUMHUH B COBPEMEHHOM
HAyYHOU KapTHHE MHPA;

2. (hM3KMYECKyI0 CYIIHOCTh HAOII0JaeMbIX BO BeeneHHOH siBIeHMH;

3. OCHOBOIIOJIAraromue (HU3NIECKUe, Te0JOTHUECKUE, MUHEPAJIOTHUeCKHe, KpUcTauiorpaduieckue u Kpu-
CTAJUIOXUMHYECKHE ITOHATHUS, 3aKOHOMEPHOCTH, 3aKOHbI ¥ TEOPHUH;

4. OCHOBHYIO (pM3MUYECKYIO, T€0JIOTHUECKYI0, MUHEPAIOTHUECKYI0, KPHCTAILIOTpaQUIECKyI0 U KPUCTAIUIOXH-
MHUYECKYIO0 TEPMHHOJIOTHIO H CHMBOJIHKY;
ymembo:

1. CaMOCTOSITENIHO OIPENeISATh LIEIH JeSTeIbHOCTH U COCTABIIATH TUIAHBI JESITEIEHOCTH;

2. OCYIIECTBIIATH, KOHTPOJIUPOBATH M KOPPEKTHPOBATH CBOIO yUEOHYIO JeSTEIBHOCTD;

3. HCIIOJIB30BaTh PECYpChl M BBHIOMpATh CTPATETWUH ISl JTOCTHIKEHUS IOCTAaBJICHHBIX LEJICH M pean3aiuu
IUIAHOB CBOEH y4eOHOM! AeATeIbHOCTH;

4. MPOAYKTUBHO OOIIAaThCA M B3aMMOJAEHCTBOBATH B IPOIECCE C YYAaCTHHUKAMHM COBMECTHOH ydeOHOIl nes-
TEJIbHOCTH; YYUTHIBATh IIO3ULMHU APYIUX YYaCTHUKOB ydeOHOH A€ATENbHOCTH; AUIJIOMATUYHO pa3pellaThb
KOH(JIHKTHI;

5. UCIIOJIB30BaTh CpPeACTBAa MH(OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHUI B pPEIIEHMH KOTHUTHB-
HBIX, KOMMYHHUKATHBHBIX U OPTaHMU3AIMOHHBIX 3a/1a4 ¢ COOMIOIEHNEM TPeOOBaHUI SPTOHOMUKH, TEXHUKU
0e30MacHOCTH, TUTHEHBI, pecypcocOepekeHus], TMPAaBOBbIX M ITHUYECKUX HOPM, HOPM HH(OPMAIMOHHOI
0€e301acHOCTH;

6. aHAJIN3UPOBATh, OIICHUBATH, IPOBEPATH HAa TOCTOBEPHOCTH M 0000IIaTh HAyYHYI0 HH(OPMAIIHIO ;

7. WCCIIEIOBATh M aHAJIH3UPOBATH Pa3HOOOpa3HbIe PU3NYECKHE U T€OJIOTHYECKUE SBICHHUS M CBOHCTBA 00B-
€KTOB, OOBSICHITH IPUHIUIIEI pAOOTHI U XapaKTEPUCTUKH MPHOOPOB U YCTPOKCTB;

8. BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOJIATAIONINX (PU3NUECKUX, XHMHUUECKUX U T€0JIOTHIECKUX
3aKOHOMEPHOCTEI M 3aKOHOB, NPOBEPSATH MX 3KCIEPUMEHTAILHBIMHU CPEJICTBAMH, (POPMYIHPYsS LENb HC-
cle0BaHMs;

9. 0o0pabaTbIBaTh pe3yabTaThl U3MEPEHHUH, ONMHMCHIBATh, aHAIM3UPOBATh W OLIEHWBATH JOCTOBEPHOCTH IOJY-

YCHHOI'0 pe3ylibTaTa, O6Hapy)KI/IBaTB 3aBUCUMOCTb MCKAY (1)I/IBI/I‘ICCKI/IMI/I u KpI/ICTaHHOFpa(bI/I‘ICCKI/IMI/I BEC-
JINYNHaMU, 00BSACHATH MOJIY4YCHHBIC PE3YyJIbTAThbl U ACJIATh BbIBO/bI;



10.

pemath ¢u3uUECKre, TeONOTHYECKHE, MUHEPAJIOTHIECKHEe, KPUCTAIIOTpaQuieckne U KPUCTAIOXIMHIYe-
CKHe 3aJ1auH;
MPUMEHATh MOJyYeHHBIC 3HAHUS I OOBSCHEHUS YCIOBHH NMPOTEKAHUS (U3NIECKUX W TE€OIOTHIECKHUX

IIPOTHO3WUPOBATh, aHAJIM3UPOBATH U OLICHNWBATH NOCJIEACTBUIL OBITOBOI M HpOH3BOZ[CTBGHHOI>i JCATCIIBHO-
CTH 4YCJIOBCKAa, CBSI3aHHOU ¢ ('I)I/ISI/I‘-ICCKI/IMI/I 1 T€OJIOTUYCCKUMHU TIpoHeccamu, C MMO3HUIUH IKOJIOTHISCKOU

HaBBIKaMH T03HABATEIbHOM, y4eOHO-UCCIIeI0BATENbCKOM M MPOEKTHON JIESITENbHOCTH, HaBBIKAMH pa3pe-
HIEHUs IPO0JIeM; CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY MOUCKY METOAOB PEIICHHS IpaKTHYe-
CKHX 3aJa4, IPUMEHEHHIO Pa3IMYHbIX METOOB IO3HAHUS;

HaBBIKAMH CAMOCTOSITEILHON HH()OPMAIIMOHHO-TIO3HABATEILHON AEATEIBHOCTH, TOIydeHHsI HEOOXO0NMOM
MH(pOPMAINKN U3 CIOBAPEH pa3HBIX THUIIOB, YMEHHE OPHUEHTHUPOBATHCS B PA3NMYHBIX MCTOYHHUKAX HH(OP-
Mallii, KPUTHYECKH OLCHWBATh M WHTEPIPETHPOBATH HH()OPMAIHIO, OTYIaeMyI0 U3 Pa3JIMYHBIX HCTOY-

A3BIKOBBIMHU CPEACTBAMH — YMEHHUE SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOXO TOYKY 3pPE€HUSA, UCIIOJIB30BaTh
AICKBATHBIC A3BIKOBBIC CPE/ICTBA,

HaBbIKAMH I1O03HABATEIbLHOMU pe(bneKcm/I KaK OCO3HaHHsd COBCPpIIACMBIX JCUCTBUM U MBICIUTEIbHBIX mnpo-
IECCOB, UX PE3YJIbTATOB U OCHOB&HI/IFI, rpaHul] CBOCTO 3HAHWA U HC3HAHUA, HOBBIX IO3HABATCJIbHBIX 3aJ1a4

HaBBIKaMU 0e30macHoil paboThl BO BpEeMs MPOEKTHO-UCCIIEAOBATEIBCKONW W 3KCIIEPUMEHTAILHOM JesITeNb-
HOCTH, IIPU UCIOJIB30BAaHUH JJaOOPATOPHOTO 000PYTOBaHUS

OCHOBHBIMH METOAaMH Hay4YHOTO IO3HAHUS, HCIOJIB3yeMBIMH B (DU3MKE, FCOJOTHH, MHUHEPAJIOTHH, KpH-
cTaymorpaduy, KPUCTANIOXMUMHUH: HaOIII0AeHHE, OIIMCaHNE, N3MEPCHHUE, IKCIICPUMCHT;

11.
SIBJICHUM B IPUPOJE;
12.
0€30MacHOCTH.
e1ademsp:
1.
2.
HHMKOB;
3.
4,
nu CpeI[CTB UX JOCTUKCHUSA.
5.
6.
7.

METOAAMHU CaMOCTOSITEIBHOTO TUTAHUPOBAHUS M IPOBEACHUS PU3HUECKUX M XUMUIECKUX IKCIIEPUMEHTOB C
coOIoieHneM TpaBmil 0e30macHON pabOTHI C BEIECTBAMH 1 JIAOOPATOPHBIM 000pyJOBaHUEM;

[NomydeHHble B paMKax W3y4eHUS AUCHUIUIMHBI «OTNTHYECKas MUKPOCKOMHMS MOPOA U PyI» NMPHOOPETEHHBIE 3HA-
HHSI, YMEHUS, HABBIKK U ONBIT HEOOXOMUM JJIsi OCBOCHUS MOCIEAYIOINX AUCHUILIMH TaKuX Kak: «['eoxumms mpo-
LIECCOB Pym000pa3oBaHus», «['€OXUMHUS ceIUMEHTOreHe3ay, «['€OXMMHUs MarMaTH4eCKuX U MeTaMOp(pHYECKHX
npoueccosy, «Ilerponorus» «MeTopl PU3NKO-XUMHYECKOTO MOJICIMPOBAHNUS B HAYKaX O 3eMJIe».

3. TpeGoBaHus K pe3yJibTaATaM OCBOCHHS TUCHHUIINHBI

[Mpouecc uzyuenust qucuuminbbl 51.B.07 «OnTryeckas MUKPOCKOMHS TIOPOJI M PyA» HalpaslieH Ha (hopMHpOBaHUE
y CTyJIEHTa CIEIYIONINX KOMIIETEHIHH (3JIEMEHTOB CIEAYIONUX KoMIMeTeHunii) B cooTBeTcTBru ¢ @I'OC BO mo
HanpasiieHuto noarotoBku 05.04.01 T'eonorus:

3.1. TlepevyeHb TIAHMPYEMBIX Pe3yJabTATOB O0Oy4YeHHsS MO JUCHHUIIMHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHHUS] KOMIeTeHIIUI

Pe3yabTaTsl 00yyenus
HNnaukatopsl 1ocTH-

Komnerenuus (aecKpUNTOPHI MHINKATOPOB JOCTUKEHUS KOMIIETEH-
JKeHMS] KOMIEeTeHIIHH .
I ¥ MX MHIEKCHI)

MnK-1 Cnocoben | U/-1nxiMcnons3yer 3HaTh:

UCIIONB30BaTh  (yH- | coBpeMeHHble Tmoyioke- | 3-1 monoxeHue metporpaduu U MuHeparpaduu B COBpe-
JaMCHTAJIBHBIC TCO- HUS (byHI[aMeHTaHLHLIX MEHHOM Hay‘lHOﬁ KapTUHE MHUpa, TCOPECTUUYCCKUE OCHOBBLI
PETUYECKUC 3HAHUA T€OJIOTNYCCKUX JAUCI - ONTHYECKOUN MHKPOCKOIINHU; OCHOBHBIC 3aJa4ull U METObL
Ipyu peHICHUU Hay4- IUJIMH Ha pa3HbIX JTalax ONTHYECKOUN MHUKPOCKOIINU; UCTOPUIO PA3BUTHUA TETPOrpa-
HO- OCYIIECTBJIIEHUSI W CO- | UUECKUX M MUHeparpapuIecKux ujaeil ¥ MeTo/10B;
UCCJIEJIOBATEIbCKUX | TIPOBOXK/IEHHSI  HAY4HO- | YMeTh:

3a7a4 B 0OOJACTH | MCCIEAOBATENBCKUX pa- | Y-1 NnpuMeHsATh IMoyydyeHHble 3HAHUS AN OOBSICHEHHSA
Te0JIOTHH 60T yCIIOBHH 00pa3oBaHMs MOPOA U pyI, ISl IPUHSATHS MTpaK-

TUYECKUX PEIIEHUI Ha pa3HbIX ATalax OCYLIECTBICHHS U
COIPOBOXKIEHUSI HAYYHO-HCCIIEA0BATENBLCKUX padoT;
Baanersn:

B-1 ocHoOBoOIONAralOMmMMUMH MOHATUSIMH ONTHYECKOH MHUK-
POCKOIINHU, TEPMUHOJIOTUEN U CUMBOJIMKOM; MapareHeTu4e-
CKHMM U TEKCTYPHO-CTPYKTYPHBIM aHAJIM30M IOPOJ U PYA.

N -2nx1Bocnpuaumaet
(yHIaMEHTaJIbHBIE TEo-

3Harn:
3-1 TeopH0 KPUCTAJUIOONTHKH MPOXOISIIETO M OTPaKEH-




peTHYeCKHe 3HAHUSA Kak
croco0 monydeHus ¢ak-
THYeCKOW wHbopMamu
U WHCTPYMEHT IS CO-
3MaHUsT MOJEJIE W HH-
TepIpeTanun  pe3yibTa-
TOB HAyYHBIX HCCIEIO-
BaHUM

HOTO CBETa JUIsl BBISIBICHUS TJIABHBIX ONTHYECKUX TUArHO-
CTUYECKHX CBOWMCTB MUHEPAJIOB; HAHOOJIEE paCIPOCTpaHEH-
HBIE MHHEpAaJbHBIE BUABI, OCOOCHHOCTH WX XHMHYECKOTO
cocTaBa, KpPHUCTAJUIMYECKHX  CTPYKTYp,  (U3HIECKHUX
CBOWCTB, MPOUCXOKICHNE M 00JIaCTH IPIMEHEHIS,

Ymers:

Y-1 oneHuBaTh ONTHYECKHE W TPOYHNE (HHU3WIECKHE CBOM-
CTBa MUHEpAJIOB B 00paslax W B MHKpPOIIpENnaparax C HUC-
MOJIb30BAHUEM MIPUEMOB ONITUYECKON MUKPOCKOMHUU; CHOp-
MHPOBaTh COOCTBEHHYIO MO3UIUIO IO OTHONICHUIO K (Dak-
TUYECKOW MH(OpPMAINH, MOTYyYaeMON W3 Pa3HBIX HUCTOY-
HUKOB, B TOM YHCJIE U U3 PE3YyIbTaTOB HAYyUHBIX HCCIENO-
BaHUM,

Baangernb:

B-1 meTomaMu ompeneneHusl ONTHIECKUX CBOMCTB MHHEpa-
JIOB W HaBBIKAMHU JAHATHOCTHKH MHUHEPAJIOB B MHUKpOIpETa-
parax Ui CO3/IaHUs MOJAEJTCH W MHTEPIPEeTAllH Pe3yiIbTa-
TOB HAYYHBIX UCCIICIOBAHMIA;

K-2 Cnocoben
OCYIIECTBIIATE  cOOP
W aHalU3 reoJioruye-
ckoii uHdopManuu U
Mmarepuana, a Takxke
NPOBOJUTH MX JOKY-

N -1nk-2 ITpoBoaut
0oT0Op, OMUCAaHHUE, TOKY-
MEHTUpPOBaHHE M aHAJIN3
reoyiorn4yeckoii  uHgop-
Mallii U MaTepHaia

3HaTh:

3-1 OCHOBBI ONHMCATEIBHOH ONTHYECKOH MHKPOCKOIHH;
TEHETUYECKYIO KITaCCH(UKALUIO TEKCTYP U CTPYKTYP MOPOJ
U PyJ, acCOIMallMd MUHEPAJIOB, BCTPEUAIONIUXCS B U3BEp-
JKEHHBIX MOpPOJaX, JKWIbHBIX MECTOPOXKICHHUSX, B 0CAJ0U-
HBIX, METaMOP(UUECKUX U BHE3EMHBIX 00CTAHOBKAX;

MEHTUPOBAaHHE Ymers:
¥Y-1 oOpabateiBaTh pe3ynbTaThl U3MEPEHHN, OOHAPYKU-
BaTh 3aBUCHMOCTH MEXIy ONTHYECKHMH CBOHCTBAMHU MHU-
HEpaJioB M UX KOHCTHTYIHEH, OOBACHITH MOJyICHHBIC pe-
3yJIBTaThl, JeNIaTh BHIBOJBI,
Baanersn:
B-1 oCHOBHBIMH METOAaMHU HAYYHOTO MO3HAHUS, HCIIOJNb-
3yeMbIMH B OINTHYECKOW MHKPOCKOIMH: HaOJII0/IeHUE,
ONMCaHUE, H3MEPEHHE, IKCIICPUMEHT.
U-2nk-2  Bemonsser | 3HaTh:
HeoOxonuMmble Tpoueny- | 3-1 MeTonasl M3rOTOBIEHMS IPENnapaToB Ui NPOBEACHUS
pBI IO MOJATOTOBKE MPOO | MUKPOCKOIMHUYECKUX HUCCIICTOBAHUM;
JUIL TIPOBEJICHHS aHAIU- | YMeTh:
TUYECKUX UCCeNoBaHui | ¥Y-1 W3rotaBiuBaTh MpemnapaThl JJs ONTUYECKOH MHUKPO-
CKOITHUH;
Baagersn:
B-1 MeTosamMu M3rOTOBJIEHHS INpENapaTroB IS HCCIIEI0Ba-
HUSL
MK-3 Cnocob6en | UA-1nk-s Brioupaer u | 3HaTh:
BBIOMpATh W OmpeJie- | ompeaenseT onTuMaib- | 3-1 OCHOBHBIE COBpEMEHHBIE J1TaOOpaTOpPHBIE METOJBI HC-
JATh  ONTHMAJbHBIE | HbIE TEXHHYECKHE Cpel- | CIeIOBaHMA MHUKPONpPENapaToB; YCTPOWCTBO MONSpH3alLHU-
TEXHUYECKHE Cpell- | CTBA M HEOOXOJMMOE | OHHOTO MHKPOCKOIA ¢ (QYHKIMSIMH OTPaKEHHOTO U IPOXO-
CTBa U HEOOXOJUMOE | 00OpyIOBaHHE MpH TMO- | JISIIETO CBETa;
000pyIOBaHHE IIPHU | CTAHOBKE W TMPOBENCHUH | YMeETh:
MIOCTAaHOBKE  HAayd4- | HAyYHBIX HCCIeZOoBaHUM | Y-1 BBIOpaTh ONTHMAIBHYIO CXEMYy HCCIEIOBaHUSA M HE00-

HBIX HCCJICIOBaHUM,
MOJATOTAaBIUBATL |
MPOBOJIUTE HUCCIIEIO0-
BaHUs, SKCIICPUMEH-
THI, HaOJII0IeHNS,
U3MEPEHUs], COCTaB-
JIITh WX OIHCaHUeE,
BBIMIOJHATE WX WH-
TEPIIPETAIHIO u
dhopmynupoBaTh BHI-
BOJIBI

WJIN DKCIICPUMECHTA

X0 uMoe 000pyI0BaHNE TIPU UCCIIEIOBAaHUH TIOPOJ] U PY/I;
Baagersn:

B-1 ymeHuUsAME BBIABUTATH THIIOTE3BI HA OCHOBE 3HAHHA O
COCTaBe, CTPOEHUU KPUCTAIUIMYECKOTO BEIIECTBA U OCHOB-
HBIX (DM3MYECKUX 3aKOHAX, MPOBEPITh UX SKCICPUMECH-
TaJbHO, GOPMYITUPYS SN UCCIICIOBAHMS .

U-2nk-3 Tloarorasnm-
BaeT M TMPOBOJUT HCCIIe-
JOBaHUA, 3KCHepI/IMeH-

TBI, HAOIIOJCHUS, H3Me-
peHusi, COCTaBJIsAE€T WUX
OIMCAHHUE,  BBIMOJHICT
WX UHTEPIPETANHIO U

3HaTh:

3-1 ocHOBHBIC IIPaBWIIA TEXHUKU OE30MACHOCTH MPH padboTe
C MHUKPOCKOIIOM W BKJIFOYCHUH OCBETHUTEIILHONW CUCTEMBI B
INEKTPUIECKYIO CETh MPHU MPOBEACHUN HCCIEIOBaHUN; Jia-
OopaTopHbIE METOJbI M3MEpPEHHsI OTpa)kaTelbHOW CIoco0-
HOCTU PYAHBIX MHWHEPAJIOB, NTHATHOCTUYECKOTO TPABJICHUA,
XUMHUYECKOTO M KareJIbHOr0 Ka4eCTBEHHOTO aHAJIN3a;




(OpMyIHPYET BBIBOJIBI YMmers:

Y-1 nmonp30BaThCs MOISIPU3ALUOHHBIM MHKPOCKOIIOM; Be-
CTH HaOIIOACHNS 32 9KCIEPHUMEHTOM

Baagersn:

B-1 mMeromamMu caMOCTOSITENBHOTO INIAHWPOBAHHUSA U TIPO-
BEZICHUS SKCIIEPUMEHTOB U HCCIEJOBAHUH C COONIIOICHNEM
mpaBmII O€30MacHO# paboOTHl C BemecTBaMHU H JlabopaTop-
HBIM 00OpYyJOBaHHEM; HABHIKOM OIMCaHMS, aHAIW3a |
OLIGHKH JIOCTOBEPHOCTH IOJIy4YEHHOT'O pe3ysbTaTa.




4. ConepskaHue M CTPYKTYpa TUCUMUIIIIMHBI
O6bem mucunmuabl b1.B.07 «OnTrdyeckas MEKpOCKOIHS TTOPOI U PyI» COCTABIISCT / 3a4E€THBIX €IWHUI, YTO COCTABIAET 252 akaJleMHUYECKHUX YacoB, B TOM YHCIIE 3 aKaJeMHUe-

CKHX 4Haca Ha 3a4€T BO BTOPOM CEMECTPC U 3 aKaJeMHUYECKHUX Yaca Ha 3a4ET B TPETHEM CEMECTPE. U3 nux 0 yacos — MpaKTUICCKas MoAroToBKa.

d)opMa HpOMe)KyTO‘IHOI;’I aTTeCTaluu: 3a4€Thl BO BTOPOM U TPETHEM CEMECTpaAXx.

4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPHUPOBAaHHO€ IO T€EMaM, ¢ YKa3aHUEM BUA0B y‘leﬁHbIX 3aHSATHI 1 OTBEIEHHOI0

AKaJCMH4YCCKHUX YaCcoB

Ha HHUX KOJHYECTBA

"
= ; Buasbl yue6Hoii padoThl, BKJIIOYAs CAMOCTOSI- a8
S = TeJbHYI0 PaboTy 00yYaOIUXCs, MPaKTHYe- E g
" g E CKYI0 MOJTOTOBKY M TPYA0E€MKOCTh, B Yacax g @ | @opmbl TeKy-
= S s S & | mero konTpos
N Pastest AMCLILH L Tera E = % & | Kourakrnas paGora npenojgasares é . g g ycreBaeMocTH /
) J1eJ1 THCL é é %5 ¢ o0yqarouuMucst S E = 3\5 dopma npome-
= S T -
& B a Cemunapckue/ SS & 3 é KYTO'THOH aTTe
=5 npaktndeckne/ | Koncynn-| 2 5| £ g crannu
o & | Jleknuu s 5 2| = =%
= JlaboparopHbie | TAUUHU = S S =
= 3aHATHSA o < g
| 11 1 v Vv VI VII VI IX X Xl
Ipeamer nerporpadus. OCHOBBI KpUCTALIOONTHKH. M3roTtosie-
1 HUC W MPOKpPAIIMBAaHUE IIPEIApaToOB ISl MUKPOCKOIHYECKUX HC-| 2 29,25 0 4 16 0,25 8,5 0,5
CJIEJOBAHUM.
OnTuyeckue CBOMCTBa MOPOA000PA3yIONINX, aKIIECCOPHBIX U BTO-
2 POAOODPASYIOTIHX, AKHECCOp 2 | 775 | 0 0 6 01 15 | 015
PUYHBIX MUHEPAJTIOB
3 | Marmaruueckue ropHblie OpOJIbI 2 33,9 0 18 6 0,3 9 0,6 | YcrHblii 1 nuCh-
4 MeTtaMmopdudeckre 1 METacCOMaTHIECKHE TOPHBIE TIOPOIBI 2 27,85 0 12 6 0,25 9 0,6 MCHHbIH OTPOC,
MPOBEPKa BBITOJ-
5 Ocago4yHbl€ TOPHBIE TOPOIBI 2 6,25 0 2 2 0,1 2 0,15 | HeHHBIX 3a[aHUM,
I P " BEJIEHMS 3aITucel
6 penmer muHeparpadus. PynHas Mukpockomus. M3roromieHue 3 2145 0 6 6 0,15 9 0,3 | nexuwmii, npaxrux.
MOJMPOBAHHBIX MUTH(OB.
MarHOCTUYECKUE CBOMCTBA HBIX MHUHEpAIOB U METOABI HX
7 |Auarnoc ¢ cpoucTBa pyd cpasio erol 3 [375| 0 10 10 0,25 15 05
U3yYeHUs
8 | TekcTypHO-CTpYKTYpPHBIN U MapareHeTU4IECKUI aHaIHU3bI Py 3 14,3 0 4 4 0,1 6 0,2
9 | Accoranuu pyIHbIX MUHEPAIOB 3 57,2 0 16 16 0,4 24 0,8




10 |KauecTBeHHas XapaKTepUCTHKA IPOMBIIIICHHBIX TUIIOB Py 12,3 0 4 4 0,1 4 0,2
Bcero 2,3 252 0 76 76 2 88 4 3a4yér — 6 yacosB
4.2. IlnaH v nepeYyeHb TeM CAMOCTOSITEIbHOM PadoThl 00YYAOIIMXCS 10 TUCIHILINHE
Oune- ®opmMupyemblii Tpyio
. HOYHOE HHANKATOP 10- YueOHO-MeTOAMYeCKOe ofecnevyeHne caMocTos- Py
Ne HasBanue pa3snesia, TeMbl Bupa camocTosiTe1bHOH paGoThI N e€MKOCTb,
cpen- CTHIKEHHUsI KOMIIe- TeJIbHOI padoThI 4aCOB
CTBO TeHIHH
IIpenmer merporpadus. OCHOBBI
KPHUCTAUIOONTHKA.  V3roToBiie- W-1nx-1 UO-2nk-1
1 | Hme u MDOKDAIMBANME HpCHADA IToBropenne xypca nexkumonHoro | Cobece- VI-2mco M- OcCHOBHas M JONOJHUTEIbHAS JIUTEpaTypa, HHPOP- 85
- -Znk-2 U/1-1nk-s
POKP benap Marepuaia JIOBaHHE MalnOHHBIE PECYPCHI, TIEPHOIUUCCKHIE U3 JaHNS '
TOB U1  MHKPOCKOIMMYECKUX WNI-2mik-3
HCCJIEJOBAHUM.
Onruueckne cBoiictBa mopono- | OTpaboTKa HABBIKOB ONPENEICHHS Cobece V=21 VZI-1 Komrekius numindos u 0Opa3noB MuHEpasioB, OC-
. - -Znx-1 -1k
2 | oOpa3yronmx, AaKLIECCOPHBIX M | ONTHYECKHX CBOICTB IpPO3pavyHbIX nosanme | WlT-lmcs V-2 HOBHasl U JIONOJHUTENbHAs JUTeparypa, nHdopma- 1,5
-1k -211K-
BTOPUYHBIX MUHEPAIOB MHUHEPAJIOB. 3 ® | LHOHHBIC PeCYPCHI, IEPHOMYCCKHIE H3AAHMS
OTtpaboTKa HABBIKOB OIPEIEIECHUS
T;P;T HO-CTDVET mep [([)006% Kosyteknust nmundoB u 00pas3loB MarMaTHYeCKUX
P PYKTYP Cobece- TOPHBIX MOPOJ, OCHOBHAS U JAOTIOJIHUTEIIbHAS JIUTE-
3 | Marmaruueckue ropHbIe HOPO/bI | HOCTEH MarMaTH4ecKuX I[opoJ | 9
. JIOBaHUE parypa, MH()OpPMalMOHHBIE PECYpChl, HEepHOaNYe-
ONTHYECKUX CBOMCTB, CJararouiux CKIe H3TAHIS
UX MHHEPAJIOB.
OTpaboTKa HABBIKOB ONpPENEICHUSI
TEKCTYpHO-CTPYKTYpPHBIX ~ OCOOEH- V-1 MJT-2 Komtekiuss numgoB n o6pasnoB meramopguye-
. Lo W-2nka
4 Mertamopduueckne n Meracoma- | HocTeld Metamop¢uueckux u mera- | Cobece- VI-Lmco M- CKMX M METaCOMAaTHYEeCKHX T'OPHBIX MOPOJ, OCHOB- 9
-1k UA-1nk-s
THYECKHE TOPHBIE TIOPOJIBI COMAaTHYeCKHX IIOpOJl M ONTHYE- | JOBaHHE WJ1-2 Has W JIOTIOJHMTENbHAS JINTeparypa, MH(OpMaIH-
N -211K-3
CKHX CBOWCTB, CIaralolIMX MUX MH- OHHBIE PECYPCHI, IEPHOIUUECKHIE H3IaHNS
HEpaJIoB.
OtpaboTKa HABBIKOB OIPENCICHHS
TeTI}()IT HO-CTOVET HLIXp I([)c06eH Kosutekius mumdoB u 006pas3oB 0cagodHBIX TOp-
P PYKTYP Cobece- HBIX TIOPOJ, OCHOBHAsI M JIOTIOJIHUTEIbHAS JIUTEpa-
5 | OcanouHble TOPHBIE TOPOIBI HOCTEH 0CaJI0OYHBIX MOPOJ U ONTH- 2
N JIOBaHHE Typa, HHOPMAaIIOHHBIE PECYPChI, EPUOANIECKHIE
YECKUX CBOMCTB, CJaralollux HX S
MHUHEPAJIOB.
IIpenmer wmuneparpadus. Pyn- N-1nka1 U-2nk-1
6 Hz]; MK ocxonzmp $3r0TOBJ};e IToBTopenne kypca nekuuoHHoro | Cobece- I/Iﬁ 5 I/Iﬁ 1 OcHOBHas ¥ JOTOJIHUTENbHAS JUTEpaTypa, HHMOp- 9
. - -2nk-2 U-1nk-3
P MaTepuana JIOBaHHE MAIIMOHHBIE PECYPCHI, IEPUOMUYECKUE U3JaHUS
HHE MTOJMPOBAHHBIX NUTH(OB. W-2nk-3
7 Junarnoctuueckue cBoiictBa | OTpaboTka HaBBIKOB ompexaeneHus | Cobece- N-2nk-1 U-1nk-2 | Komteknus aHnumdor u 00pas3ioB PyAHBIX MHHE- 15
PYIAHBIX MHHEpAJOB W METOJbl | ONTHYECKHX CBOWCTB pynHbIX MH- | joBaHue | WMJ-lnks M/1-Znk-3 | pajoB, OCHOBHAs W JONOJIHUTENIbHAS JIMTEpaTypa,




UX U3YyUCHHUA

HepasoB.

nH(OpMaLMOHHbIE PECYpPChl, HEPHOANYECKHIE H3/a-
HUSI

OtpaboTKa HaBBIKOB TEKCTYypHO-
CTPYKTYPHOTO U IapareHeTH4YecKo-
ro aHanu3a M BBLABICHUS 3aKO-

8 TeKCTypHO-CTPYKTYpHBIH W Ta- | HOMEpHOCTel pacmupeneneHuss mu- | Cobece-
pareHeTHYeCKHi aHaIU3bl Py HEepaJIbHBIX acCOLMallMi W YycTa- | JOBaHHUE
HOBJICHUS MIOCJIeIOBATEILHOCTH
KPHUCTAJUIN3aLUH MHHEPAIOB U MH-
HepaJIbHbIX arperaTos.
OtpaboTKa HaBBIKOB OTHECEHHS
9 Acconpanuu pyAHBIX MHHEpa- | pyAHBIX MUHepalbHBIX accouuanuii | Cobece-
JIOB K OHpe[[eHéHHI)IM TCHCTHYCCKUM JOBaHHUC
TUIIAM
CocraBnenue nerporpaduueckoro
U MUHeparpaduieckoro 3akiroue-
10 KauecTBeHHass XapakTepHCTHKa HHS ST MCCTOPOSKICHHA WIH Py- Cobece-
NPOMBIIUICHHBIX THIIOB PYA JOBaHUE

JOTIPOSIBIICHHS 110 HW3y4YEHHBIM II0-
JIMPOBAaHHBIM NUTH(aM

WJ-1nk-1 U1-2nx-1
UA-1nko U-1nk-3
WJ-2nk-3

Komnexmusa annumgoB u 0O6pas3noB ¢ OCHOBHBIMHU
PYAHBIMHU TEKCTYPaMH M CTPYKTYpaMH, OCHOBHAs U
JIOTIONIHUTENbHASl JIUTepaTypa, WH(pOpMaMOHHbBIC
pecypebl, IepHOIUYECKHIE H3IaHUs

Kosmteknust annumigoB u 00pa3noB pyIHBIX MHHE-
palbHBIX accoUUalil, OCHOBHAs U JOINOJIHUTEIb-
Has JuTeparypa, WHGpOPMalMOHHBIE PECYPCHI, Me-
PUOINYECKUE U3AAHUS

24

Kosuteknust aHIum$poB u 00pa3noB PyAHBIX MPOSIB-
JIGHUA W MECTOpPOXICHUH, OCHOBHAsI U JOTOJHHU-
TeNbHAs JIUTepaTypa, MHOOPMAIMOHHBIE PECYpPCHI,
NEPUOANYECKHE U3TAaHUS




4.3. Coaep:xanue y4eOHOro MaTepuajia

4.3.1. Conep:xkanue MaTepuaJia JTUCIUNJIMHBI
1. IIpeamer nerporpadust. OCHOBBI KPUCTAIIOONTHKU. M3roToBICHNE M MPOKPALIMBAaHHUE MPEMIApaToB T MHKPOCKO-
MMUYECKAX UCCIIEIOBAaHUH.
1.1. Mlerporpaduss MarMaTH4eckux W MeTaMOpPHUUECKHX TOpPHBIX mopox. Ilerpomorus. MeTomsl ncciemoBa-
Hui. OCHOBHBIE MOHATHS METPOrpadUIECcKOd TEPMUHOIOTHH.
1.2. OcHOBHBIC IOHATHS KPUCTAJUIOONTHKH. 3aKOHBI OTPAYKSHHS U TIPEIOMIICHUS cBeTa. [ eoMeTpiuecKue Mo-
JIEJIA ONITUYECKUX CBOMCTB KPUCTAJUIOB. Y CTPOMCTBO MUKpOCKona. McTopus MeToia ONTUYECKON MUKPO-
CKOITHH.
1.3. Metoabl U3roToBNIEeHHUs NUIH(OB U MOJUPOBAHHBIX HUTU(POB. OcoOEHHOCTH 0TOOPa M MPOOOIOArOTOBKH
MIpenaparoB JJIsl UCCIIEIOBAaHUK C TOMOIIBIO APYTUX aHATUTHYECKUX METOJIOB.
1.4. OGmme npuéMel HaOMIONCHUSL.

1.4.1. OcobeHHOCTH HACTpOWKM MHKpockomna. TexHuka Oe3omacHOCTH MpH paboTe 32 MHUKPOCKOIIOM.
[ToBepku MHKpOCKOIIA.

1.4.2. /3ydeHue ONTHYECKHX CBOWCTB MHHEPAIOB NPH OJHOM Mojspu3aTope. LIBeT u sBIeHHE IIICOo-
xpomma. Dopma u pasmep 3€peH. Hammune n xapaktep TpemuH. CBoiicTBa, 00yCIIOBICHHEIC
MOKa3aTesIMA TIPEJIOMJICHHUS: penbed, MmarpeHeBasi MoBepXHOCTh, IceBroadcopomms. [Ipasmmo
bekke.

1.4.3. M3ydeHue cBOWCTB MHHEPAJIOB IIPH ABYX MOJSIpU3aTOpax. M30TpoIHbIE 1 aHU30TPOITHBIE MUHE-
painsl. JIBoitHOe rygenpenomiieHre. Homorpamma (mrkana) Murens-JIeBu. MeTton onpeneneHus
nopsaka uHTepdepeHInoHHOH okpacku. [IpuOmkeHHOE omnpeneneHHe BEIMYHHBI JBOWHOTO
aydenpenomienus. [Toracanue u ero tunel. SIBnenne komnencanuu. OnpeseneHe HaMMEHOBa-
HHS OCel onTHyeckoil MHAUKaTpuckl. OnpeaeneHie cXeMsbl mieoxponsma. M3mepenue yria mo-
racanus. OnpesieneHye cocTaBa IIarnoKias3a Mo yriaM IMoracaHusl.

2. OnTryeckue CBOMCTBA OPO1000Pa3yIOLIHNX, aKIIECCOPHBIX U BTOPUYHBIX MHHEPAJIOB.
2.1. TTopomoo6pa3yromire MUHEPAIHL.

2.1.1. OnuBuHBI

2.1.2. TIupoKCeHBI.

2.1.3. Amdubdomnsr.

2.1.4. Curonsl.

2.1.5. TI'pynma kBapua.

2.1.6. I'pynma KajgueBBIX MOJEBBIX LINATOB.

2.1.7. Ilnaruokiassl.

2.1.8. denpamnaTousl.

2.2. Bropu4Hble MUHEPAIBL.
2.3. AK1iecCOpHbIe MUHEPAIHL.
2.4. PyynHble MUHEPAJIbI.
3. MarmaTn4eckue TopHbIE TOPOIBI
3.1. CocraB MarmMpl ¥ MarmMaTu4eckux 1mopoj. OCHOBHbBIE MPUHIMIBI KPUCTALIM3ALUK MarMbel. Marmarnye-
ckast nuddepenimanys. JlnkBanus. OmananmonHas muddepenmmanmsa. Accummranus. [eoanHamude-

CKHE 00CTaHOBKH 3apOXKICHHUS Marm.

3.2. CTpyKTYpbI U TEKCTYpbl MarMaTHYECKUX TOPHBIX TTOPOI.

3.3. ®opwmel 3asieraHusi MArMaTHYECKUX MOPO/I.

3.4. Wntpy3uBHble n 3¢ dy31BHBIE TOPOBI, 0COOCHHOCTH MX ONHKcaHus. BynkaHnnueckue cTékIa.
3.5. OcHoBBI Kiaccu(UKaLnK, CHCTEMATHKNA 1 HOMEHKJIATypa MarMaTu4ecKiX Mopo.

3.5.1. VYIIbTpaOCHOBHBIE TIOPOJIBI.

3.5.2. OCHOBHBIE TIOPOJBI.

3.5.3. CpeznHue noposl.

3.5.4. Kucnple 1 yapTpakuciisie TOPOIBL.
3.5.5. [{eno4HBIC TOPOIBI.

4. MetaMophHUYECKHE U METACOMATHYECKHE TOPHBIE TIOPOMBI
4.1. Metamop¢uzm. @akropsl MeTamopdusma. Ganuu Metamopdusma.
4.2. Tunsl MeTamMopdusma.

4.2.1. Pernonansueiii Meramopduim. danun pernoHanbHOr0 MeTamopdusMa. PernoHanbHBIN Me-
TaMOop(U3M U TEKTOHHKA IUTUT. [ TaBHBIE THITBI TIOPOJI pETHOHAIBHOTO MeTaMophu3Ma.

4.2.2. KoHTakToBBII MeTaMOp(HU3M.

4.2.3. JuaamomeTtamophuzm.

424, ABTOMETAMOPHU3M.

4.25. WmnaxTHEIH MeTaMopdu3M.

4.3. O0uiue cBeeHNsI 0 METaCOMAaTO3¢ U METACOMATUYECKUX TOPHBIX MOpojaX. | aBHbIE THIIBI METaCOMATH-
YECKUX TOpPO/I.
4.4. CTpyKTypbI U TEKCTYPHl METAMOP(UUECKUX U METACOMAaTHYECKUX TOPHBIX ITIOPO/I.
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4.5. OcoOeHHOCTH OMMCaHUS METAaMOPPUIECKIX U METACOMATHIECKHUX TIOPO/I.
5. Ocagounsie TopHbIe TOpobl. [TeTporpadus ocamoIHBIX TOPHBIX MTOPO, OCOOEHHOCTH WX OTIMCAHHMS.
6. Ilpenmer muneparpadus. Pyanast mukpockonusi. VI3roToBiieHHe MOJUPOBAHHBIX HUTH(OB.
6.1. Ilpenmer Muneparpadus, Lielib, OCHOBHBIC 3a/la4d U METOJbl. MecTo MuHeparpadguu Cpenu reosoro-
MHHEPAIIOTHIECKAX TUCIHUILINH, UCTOPUS Pa3BUTHS MUHeparpaduueckux uaei u meronos. O030p GpyHIamMeH-
TAJIbHBIX TPYAOB U YY€OHBIX MOCOOUIA IO METOaM HUCCIISIOBAHUS PY/I.
6.2. Pynnast MUKpOCKOIIHSI.
6.2.1. OmnucaHue ONTHYCCKOW CHCTEMBI MHUHeparpaduueckoro Mukpockoma. OOmme CBeacHHS.
Omnpenenenne yBenuueHus: Mukpockomna. Chepuueckast 1 xpomarnueckas adeppauun. Aneprypa. O0bek-
THUBBI (BO3AYIIHbIE, IMMEPCHOHHBIE) U OKYJIApHI. Pa3peraromas criocoOHOCTs 00bEKTUBOB U MUKPOCKO-
noB. OO1ee yBelMueHne MHKpPOCKOIa. VICTOUHMKY CBETa, COIPSIKEHHBIE C MUKPOCKOIIOM M HE3aBHCH-
MBbI€, MOHOXPOMATHI M CBETOQHUIBTPHL. OTpaxaroliye yCTpOWCTBa ¢ IIACTHHKOM 1 npu3moit. [lonspusa-
[HOHHBIE MPUCIOCOOICHUSI.

6.2.2. VYCTpOHCTBO MUKPOCKOIIOB PasHBIX THIIOB, HCIIOJB3YEMBIX IUISL UCCIICIOBAHUI ITOJIMPOBAH-
HBIX MUIH(GOB B oTpakéHHoM cBete: MUH-9, ITTIOJIAM P-312, OlympusBX51.
6.2.3. O6urme nmpuémer HaOmoaeHus. [IpucnocobaeHns A MPOTHPAHUS ITOTUPOBAHHOTO NUTH(DA U

ero MoHTHpoBaHus. PerymupoBka ocBemenns. LleHTpupoBka Mukpockona. IlepeaBmkeHne n 3aKpernie-
HHE 00bEKTa Ha CTOJHMKE MHUKpockomna. Habmronenne ¢ mmmepcueit. I'pagynpoBka Mukpockona. Mzmepe-
HHE MHHEpAIBHBIX 3EpeH. YXoa 32 MUKpockonoM. OCHOBHBIE TIpaBHjIa TEXHUKU O€30MacCHOCTH NPH pa-
60Te ¢ MUKPOCKOIIOM U BKIIOUCHUH OCBETUTEIIBHOM CUCTEMBI B AIEKTPUUYECKYIO CETb.

6.3. M3roroBieHue NONIUPOBAHHBIX IUTH(OB.

6.3.1. Ob61uue cBeficHns 00 00IUpKe, pacIUIOBKe, INUTH(OBKE U MOJUPOBKE 00Pa3IOB.

6.3.2. Marepuansl u obopyznoBanue. AdOpasuBHble MaTepuanbl. CTaHKH M BCIIOMOTaTEIbHBIE MaTe-
pHAIIBL.

6.3.3. Metonp!l numpoBKH U noiaupoBku. OOmme npuéMel m3roToBieHus numpos. VzroropneHne

(OB U3 pa3apoOJCHHOTO PYAHOTO MaTepualia, Ipo3pavHO-TIOIMPOBaHHBEIX IuH(oB. bespenbedHas
nonuposka nutgos. [edexts monmuposanHoro numnda U ux ucrnpasieHue. TpeOoBaHUS K MOIMPOBaH-
HBIM TDTH(aM.
7. lnarHoCTHYECKHE CBOMCTBA PYAHBIX MHHEPAJIOB U METObI UX U3yUEHHUS.
7.1 BBeneHue B KpUCTANIOONTHKY OTpakEHHOTO cBeTa. OTpakaTesbHas criocoOHOCTh. Bpamienue mioc-
KOCTH MOJISIpU3allM Najarouiero ceera. MHaukatpuca nokasarenei oTpaxkenus. JByorpaxenue. Jucnepcus
OTpakaTeJIbHON CHOCOOHOCTH, LIBET MHHEpaja B OTpaKEHHOM cBeTe. BimsHue MMMepCHMM Ha ONTHYECKHE
CBOWCTBa MHMHEPAJIOB B MOJMPOBAHHBIX HUIH(pax. OnTHYeCKUe SIBICHUS MPH CKPEIICHHBIX IOJIIPU3aTOpax.
JlabopaTopHbie METOABI H3MEPEHHUS OTPAKATEINBHON CIIOCOOHOCTH.
7.2. HaGumonenue u kadecTBeHHast OLleHKa (PU3MUYECKHUX JUArHOCTHYECKUX CBOMCTB.
7.2.1. Omntrdeckue cBoiicTBa. OIEHKA OTpaXkaTeNbHON CITOCOOHOCTH METOIOM cpaBHeHHMs1. Halburo-
JICHUE U OIIEHKA JIByOTpaXkeHUsI, d(exra aHM30TPOITNH IIPH CKPEIIEHHBIX MoJisipu3aTopax. OnpeaeneHue
I[BeTa MUHEpaJa B OTpaKEHHOM cBeTe. M3ydenne BHyTpeHHUX pedIIeKCOB.
7.2.2. [Ipoune ¢uzndeckne nuarHoCTHYECKHE CBOHCTBA. TBEpmOCTh. DOPMEI cedeHNT MUHEPAhb-
HBIX 3¢peH B numde. J[BoitHuKOBOE cTpoeHre. CraiftHOCTh. MarHUTHOCTB. DIEKTPOIPOBOAHOCTE. CBETO-
TpaBIICHHE.
7.2.3. HaGumronenre mpo3pavyHbIiX MUHEPATIOB B MOJMPOBAHHBIX MITH(AX.
7.3. JlmarHocTuyeckoe TpaBieHHEe. MeTo Il MUKPOXMMHUYECKOTO M KaleIbHOI0 Ka4eCTBEHHOTO aHaJIM3a.
MeTo/ OTIIEYaTKOB.
7.4. MeTtoapl KOJIMYECTBEHHOTO OIPEAENIEHUs] XUMHUYECKOT0 COCTaBa MHUHEPAJIOB: Ja3epHBIM CIIeKTpalib-
HBIM, PEHTIC€HOCIEKTPAIIbHBIN, 3JIEKTPOHHO-30HI0BbIM MUKpoaHanu3. I[IpuHIMIBI U IpUEMBI UCIIOJIb30BaHUS
CKaHMpYIOIIEeH (pacTpoBOil) M MPOCBEUMBAIOLICH (TPAaHCMHCCHOHHOM) 3JIEKTPOHHOM MHUKPOCKOITMH JUIS M-
THOCTHKH, ONIPEJENICHNs] PEabHON CTPYKTYPBI M COCTaBa MUHEPAJIOB.
7.5. [Nopsiok ompeneneHust pyAHBIX MUHEPAJIOB B ITOJMPOBAaHHBIX numMdax. Mcrmoap3oBanne TMarHoCTH-
gecknx Tabmun U. C. Bomerackoro, C. A. HOmko, B. Aifrenborapara u 3. Bypke, M. Il1. Ucaerko,
H. U. Illymckoi, T. H. Usunésoii u M. C. bescmepTHOil.

7.6. JdoxymeHTtanusi MuHeparpaguyeckux uccienoBanuid. [1opsaok omucaHMs MOJIMPOBAaHHBIX IUTU(OB.
Crioco0s1 MuKpodoTorpadgupOBaHus U 3aPUCOBOK.
7.7. MCTOHBI nepecqéTa XUMHUYECKUX aHAIN30B M JJICKTPOHHO-30HAOBBIX MUKPOAHAJIIN30B PYJAHBIX MUHC-

pasioB Ha GOPMYJIbHBIC STUHHUIIBL.

8. TeKkCTypHO-CTPYKTYPHBII U MapareHeTHUeCKHid aHATU3bI PY/I.
8.1. Ctpykrypsl pya. MopdoreHeTnuaecKkiue 0COOCHHOCTH MUHEPAIbHBIX BhIAeIeHUH. Kinaccubukamms cTpyk-
Typ pya. OnucaHue reHeTHUeCKUX TPy U MOP(HOIOTHUECKUX TUIIOB CTPYKTYD PY/I.
8.2. Texctypsl pyn. MopgoreHeTnueckne 0cOOEHHOCTH MUHEPaJbHBIX NapareHe3ncoB. Kiaccudukarms Tex-
cTyp pya. OnncaHue reHeTHIeCKUX Py ¥ MOP(OIIOTHIECKIX THUIIOB TEKCTYP.
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8.3. TeKkcTypHO-CTPYKTYpHBIH aHaNU3 pyA. 3HAYEHHE TEKCTYPHO-CTPYKTYpPHOI'O aHANM3a IS BBISBICHHS 3a-
KOHOMEPHOCTEH pacIpeAeIeH!sT MUHEPAIbHBIX aCCONMAINI B MECTOPOXK/ICHUSAX, YCTAHOBICHUS IOCIIENI0BA-
TEJIbHOCTH BBIACICHHS MIUHEPAIOB M 00pPa30BaHUSI MUHEPAIBHBIX arperaTos.

8.4. ITapareHeTHYECKUH aHAIHN3 PYyA. 3apOosKACHUEC MUHEPATbHBIX HHANBUIOB U T€HEpallli MUHEpaioB. Mune-
panbHBIE MAparcHETHYECKHE aCCOUMANNU M KOMIUIEKCHl. MeTOIbl BBIBICHHS T€HETHYECKUX I'PYII MHHEpa-
710B. [IpHHIMITE BBIIETICHUS XPOHOJIOTHIECKUX KaTErOpHil Ipolecca py1000pa3oBaHus U COMOCTABICHHE UX C
BEIIECTBEHHBIMHU €MHULIAMH M TeHeTHYecKuMHU rpynnami. [laparenesuc, ycinoBusi o0pa3oBaHUs ¥ T€0TEpMO-
METpus py[ M0 JaHHBIM U3Y4YEHUS ra30BO-)KUIKUX BKIIOUYEHUIL.

9. Accoumanyy pyJaHbIX MHHEPAJIOB, BCTPEUAIOIIMXCS B M3BEPIKEHHBIX MOPOJAX, KUIBHBIX MECTOPOXKACHHAIX, 0Caq04-
HBIX, METaMOP(UUECKUX ¥ BHE3EMHBIX 00CTaHOBKaX.

9.1. Acconyanuy pyIHbIX MHHEPAJIOB, BCTPEUAIONIUXCS B U3BEPIKCHHBIX ITOPOJax U KUIBHBIX MECTOPOXK-
JICHUSIX.
9.1.1. Pyner xpoMa, acCOIMUPYIOMINECS ¢ OCHOBHBIMH U YIBTPaOCHOBHBIMHA TIOPOIaMHL.
9.1.2. MenHO-HHUKETIEBbIE PYAbI, CBI3aHHBIE C OCHOBHBIMHU M YJIBTPAOCHOBHBIMH HOPOIaMHU.
9.1.3. Xene3o-TUTaHOBBIE OKCHAHBIC PYABI, ACCOLUMPYIONINECS ¢ U3BEPKCHHBIMHI TOPHBIMH IIOPO-
JaMH.
9.14. MenHo-MOIHOAEHOBBIE CYITb(UABI, aCCOMMUPYIOMHUECS ¢ TOP(PUPOBEIMH HHTPY3HUBHBIMA H3-
BEPKEHHBIMH MTOPOIaMHU.
9.15. MeHO-CBUHIIOBO-IIMHKOBO-CEPEOPSIHHBIE aCCOLUALINH B KIIBHBIX TIOPOJaXx.
9.1.6. Cepebpo-BUCMYT-KOOAIBT-MBIIIBSIKOBBIE (-ypaHOBBIE) KHUJIBHBIEC PYIBL.
9.1.7. OJOBSIHHO-BOJIL(PaMOBO-BUCMYTOBBIE aCCOLMALINH KUIBHBIX MECTOPOKICHUM.
9.1.7. 30JI0TOpyAHBIE JKIIIBI U CBSA3aHHASI C HUIMU MUHEpaJIN3aIys.
9.1.8. JKunpHple MECTOPOXKICHUSI PyJ LBETHBIX METAJUIOB, COJEPIKAIINX MBIIIbSIK, CYpbMY HIIU
PTYyTh.
9.2. Acconnanuy pyAHBIX MHHEPAJIOB, BCTPEYAIOIINXCS B OCAI0YHBIX, BYIKAaHHYECKNX, METAMOP()UIECKIX
1 BHE3EMHBIX 00CTaHOBKAX.
9.2.1. JKene3Hple 1 MapraHIleBEIC PYIBI B OCAIOYHBIX 00CTAaHOBKAX.
9.2.2. PynHbie MUHEpAIBI B YTIIAX.
9.2.3. VYpan-BaHagUH-MEAHBIE PY/bl, ACCONUUPYIOIINECS C TECYaHUKAMH.
9.2.4. 30J710TO-ypaHOBEIE PYyIbl B KOHTJIIOMEpaTax.
9.2.5. CBUHIIOBO-IIMHKOBBIE MECTOPOXKICHHSI B KAPOOHATHBIX U IPYTUX OCAJOYHBIX MOPOAaX.
9.2.6. CrpatudopMHBIC MOJUMETALTHYCCKUE CYIb(UIHBIC PYIBI B OCATOYHBIX TOPOIAX.
9.2.7. MeHO-IIMHKOBO-KOTUeJTaHHbIE aCCOLMAIMH B BYJIKAHHYECKUX 00CTaHOBKAX.
9.2.8. KonuenanHuble ¥ KoJUeIaHHO-TIOJIMMETANIMYECKUE MUHEPAIbHBIE aCCOLMAIMU B METaMop-
(hM30BaHHBIX ITOPOAAX.
9.2.9. CKkapHOBBIC MECTOPOKICHUS.
9.2.10. BHe3zeMHOe BEIIECTBO: METCOPUTHI M JTYHHBIC TIOPOJIBL.
10. KauecTBeHHas XapaKTEPHUCTHKa IPOMBIIICHHBIX TUIIOB PY/I 10 JaHHBIM MHUHEPAJIOTHYECKOTO aHAIH3a.
10.1.  MuHepanbHBI COCTaB IPOMBIIIJICHHBIX THIIOB PY/I.
10.2.  Mero/sl onpeiesieHus OTHOCHTEIBHOTO COAEPKaHNsI MUHEPAJIOB B IUTH]E.
10.3. Tumomop}u3M MHHEPAIOB.
10.4.  ®dopma, pa3Mep U XapakTep rpaHHLl MUHEPAIIbHBIX BBIICICHUN B PyIe.
10.5.  IIpumepsl npuMeHEHHS PYyIHON MUKPOCKOIHH MPHU 00OTAIEHHH.
10.6.  CrpyKTyphl ¥ TEKCTYpBI pY/I, BIUSIOIIUE Ha 00OTallIeHHE.
10.7.  V3yueHue MpoayKTOB arjoMepanuy U IJIaBKH.
10.8.  CocraBienue 0000IEHHOTO TETpOrpaduyeckoro U MUHEparpa(uuecKoro 3akirOUeHHs 10 U3y4eH-

HOMY MECTOPOKACHUIO UIIN PYAOIIPOSABIICHUIO.

4.3.2. llepevyeHb CeMHUHAPCKUX, IPAKTHYECKUX 3aHATHII U J1a00paTOPHBIX padoT

No Tpyno- Oue-
®opmMmupyemMble
Ne | Pa3ge- | HammeHoBaHnHe ceMMHApOB, IPAKTHYECKUX U Jadopa- eM- HOYHBIE KOMITCTCHIHHN
n/H Jamu TOPHBIX PadoT KOCTh cpen-
(MHAUKATOPBI)
TeMbI (uac.) CTBa
YcerpoiictBo Mukpockomna. Mcropust meroga. MeTtonbl u3-
12 rorosieHn IUTH(oB u aHnumdoB. [IpokpammBanne mpe- N-2mk-2 U-
1 1'3' naparoB. OcobeHHOCTH 0TOOpa M MpPOOOIIOATrOTOBKH IIpe- 2 3auér lnks
e 1aparoB JUIsl NCCIIEIOBAaHHUHN C TIOMOILBIO APYTUX AHAJTUTH- WN-2nk-3
YECKHUX METOJIOB.
OcobeHHOCTH HACTPOWKN MUKpocKomna. TexHuka 6ezomac- VT-1mcs T
-- -lnks U/1-
2 1.4.1 | HocTn mpu pabore 3a MuKpockonoM. IToBepku MUKpOCKO- 2 3auér 5
TK-3
na.
3 1.4.2. | V3yyeHne ONTHYECKHX CBOWCTB MHHEPAJIOB NPH OJIHOM 2 3auér N-2nx1
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MoJsApU3aTope. HBGT " ABJICHUC IUICOXpOH3MaA. CDopMa n

NA-1nk3 UI-

pa3mep 3€peH. Hammuune u xapaxkTep TpeuyH. 211K-3
M3ydenne onTuyeckux CBOMCTB MHUHEPAJIOB MPU OJHOM e,
nossipu3aTope. CBOHCTBa, 0OYCIOBICHHBIE ITOKA3aTEIIMHI .. KL

4 | 142 pH3aTOp > 00Y Sauér WJT-1ric.s WJI-
MpeJOMIICHUS: penbed, marpeHeBas MOBEPXHOCTH, IICEB- 5
nmoabcop6orms. [lpasuno bexke. 1IK=3
M3yueHue cBOWCTB MUHEPAJIOB NpHU ABYX MNOJSpU3ATOpAX.

M3oTpomnHble 1 aHU30TPONHBIE MUHEpPaAJIBL. J[BOMHOE JTyue-
W-2rkc1
npesnomienne. Homorpamma (mkana) Mumrens-Jlesu. Me- ..

5 14.3. o 3auér NA-1nks U-
TOJI OTIPEICIICHUS TTOPSIKA UHTEPPEPCHIIMOHHOW OKPACKU. 5
[pubnuxeHHOE ONPEICICHUES BEIIMYUHBI TBOWHOTO Jy4e- k=3
TPEJIOMIICHUSL.

W3ydeHue cBOMCTB MHUHEPAJIOB MPH JABYX MOJISAPU3ATOPAX. ne)
IToracanue u ero tunsl. SIBneHue koMmneHcanuu. Onpene- .. k-1

6 | 1.4.3. 9 Hea el 3auér W/T-1rk.s UJI-
JICHUC HAWMCHOBaHUS OCCH ONTUYCCKOW WHIUKATPUCHI. 5
OmnpeneneHue cXeMbl IIC0XPOU3Ma. 13
M3yueHune cBONCTB MUHEPAJIOB MpU ABYX MHOJsIpU3aTOpax VT-2mics

7 | 143 e P pH ABY pH3aTOpax. auér W-1nks W
M3mepenue yrna noracaHusl. s
W3ydenune cBOCTB MUHEPAJIOB MPH ABYX IMOJIIPU3ATOPaX M/L-2mcs

8 | 143 i P PH ABY prsatopax. 3auér WJ-1ks U
OmnpeneneHre COCTaBa IUIArHOKIIa3a MO yIiIaM TOTacaHus. s

2.1.1.
212 W-21c1
9 2' 1'3' Omnusunsl. [Tupokcensr. AMdpuoomp1. Cirop!. 3auér NA-1nks U-
P 211k-
2.1.4. s
2.1.5.
2.16. |T W21
.1.6. pymmna kBapia. Kamuesbie moneBbie mmatel. [lnarnokna- ..
10 3aqu I/II[-an.g I/III-
2.1.7. | 3p1. @enpUInaToOnIb. 5
2.18. s
2.2. N-2mx1
11 2.3. BropuuHsle, akiieccopHbIe, pyJHbIE MUHEPAbI. 3auér NA-1nks UI-
2.4, 211k-3
NA-1nk1 UO-
2111
12 3.2. CTpyKTYypHI ¥ TEKCTYPHI MATMaTHIECKAX TOPHBIX TIOPOJ. 3auér WNA-1nko U-
lnks
WA-2nk-3
WNA-1nk1 U-
Marmaruueckue ropHsie nopojbl. IHTpy3UBHBIE MOPOJIbI .. 211
13 34 3alIeT I/UI']-HK—Z I/III-
1 OCOOCHHOCTHU MX OMHCAHUS. s
TIK-
N1-2mx-3
NA-1nk1 U-
MarMaTtiyecKue ropHbie mopoasl. I y3UBHBIC MOPOIBI U .. 2nict
14 3.4. . 3auér I/Ul-lnk.z I/III-
0COOEHHOCTH UX onHcaHus. Bylnkanudeckue cTékia. Lics
TIK-
WA-2nk-3
WNA-1nk1 U-
CTpYKTYpBl H TEKCTYpHI METaMOP(PUIECKUX U METacoMa- .. 21k
15 4.4, 3auér Na-1nk-2 U-
TUYECKUAX TOPHBIX TIOPOJ. Lrcs
W-2nk-3
NA-1nk1 U-
2111
16 4.5. Meramopdudaeckue mopoIbl 1 0COOCHHOCTH UX OIUCAHUSI. 3auér Na-1nk-2 UI-
Irk-3
N-2mk-3
W-1nk-1 UJI-
.. 211k-
17 45, MeTtacomaTndeckre opoabl 1 0OCOOEHHOCTH X OTHCAHUS. 3auér et
WJ-1nk-» UJI-
lnks
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NA-2nk-3

WNA-1nk1 UI-
2nik-1
18 5. OcaogHbIe TOPOABI 1 OCOOSHHOCTH MX OITUCAHUS. 3auéT N-1nk-2 M-
lnks
WJ-2nk-3
[IprmMeHeHMe Ha TpaKTHKE OOMIMX MPHUEMOB HAOIIOACHUS
pyaHO# MuKpockonun. [IprcrmocobneHns st MPpOTHPaHUS
MONMPOBAHHOTO IUH(a W €ro MOHTHpoBaHUs. Perymnu-
poBKa ocBelieHus. [loBepka U HEHTPUPOBKA MHUKPOCKOTIA.
[epenBrxenue u 3akpervieHne 00bEeKTa Ha CTOJIMKE MUK- VlI-Lics
19 6.2.3. | pockomna. Habmronenue ¢ ummepcue. ['pagynpoBka Muk- 3auér " _ZHK'
pockomna. OmnpeznesneHue yBeJlMUeHHUsT MUKpOcKomna. M3me- H-2mes
peHHe MUHEpaNbHBIX 3EépeH. YXoa 3a MuUkpockornoMm. Oc-
HOBHBIE NpaBWJa TEXHUKH OE€30MacHOCTH TpH padore ¢
MHKpPOCKOIIOM W BKJIIOYCHHH OCBETHTEIBHOH CHCTEMBI B
JNEKTPUUECKYIO CETh.
20 6.3.3. WsroroBneHne MOMMPOBAaHHBIX MNUTH(POB W aHIUIA(OB. 3auér V-2
Oran pacnmIoOBKY U MTPOKJICHUBAHUS 00pa3IOB.
21 633, UsroTosnenne TOJMPOBAHHEIX mdoB u  aHIUIHGOB. 3auér V-2
Oran o0aupKkH, rpy0oi U TOHKOM NUTH(HOBKH, TOJIHPOBKH.
OreHKa AMAarHOCTHYECKUX CBOWCTB PYJHBIX MHHEDPAJIOB.
Ot1eHKa OTpasKeHUS PyJHBIX MHHEPAJIOB IIyTEM CPaBHEHHS V-2
29 7091 | C BBICOKOOTpAKAIOUIMHU (caMOpOIHBIM Kene30M, rajJeHH- 3auér W-1ics MII-
TOM, TMHUPUTOM) U HHU3KOOTPAKAIOIIMMHU (XPOMHUTOM, Mar- 5
HETUTOM, T€MaTHUTOM, MWJIbMEHHUTOM) MHHEpaJIaMu- k=3
ATAJOHAMH.
Omnpenenenye 1BeTa MHUHEPAJIOB B OTPAKEHHOM CBETE V=21
23 701 | MyTEM CPaBHEHHs C LBETOM MHHEPAlOB-OTANIOHOB (camo- Jauér VT-1ies V-
poaHas Menb, TAICHUT, ChalepUT, XaIbKOIUPUT, HMHPHT, 5
ApCCHONMPUT, TEMATUT, MArHETHT, KOBEIUINH). k=3
YcTaHOBIEHHE ONTHYECKUX CBOMCTB PYAHBIX MUHEPAJIOB B
HosApu30BaHHOM cBeTe. COpTHpPOBKAa MHHEPAJIOB MO SIB- V-2
24 701 | JICHMIO JIBYOTPRKEHWA M 10 CTCTCHH aHW3OTPONHH. 3auér W-1rcs MIT-
Habmonenne B pyIHBIX MUHEpanax BHYTPCHHUX pediiek- s
COB B KOCOM CBETE, B CKPEIIECHHBIX MOJISIPHU3ATOPaX, NPH
MIOMOIIY IMMEPCHH.
OmnpeneneHrue TBEPAOCTH PYAHBIX MHHEPAJIOB METOAOM N-2nx1
25 7.2.2. | uapananusi. CucreMaTu3MpoOBaHUE MUHEPAJIOB 10 TBEPIO- 3auér NA-1nks U-
cTH (HU3KOM, CPETHEN, BHICOKOIM). 2nik-3
Mopdosorudeckne cBoiicTBa pyJHbIX MHHEPAJIOB B MOJIHU-
poBaHHbIX HUTHdax. Beisiienue ¢popm ceueHui, qBOMHHHU- -2
7.2.2. | KOBOTO CTpOEHHS, CIIAfHOCTH, 30HAILHOTO CTPOCHUSI MH- .. A-2mer
26 3aqu I/UI']-HK—3 I/III-
7.5. HEPAIbHBIX 3€peH. [luarHocTvka pyJIHBIX MHHEPAIIOB C 5
MOMOIIBIO0 AWAarHOCTHYECKUX TAaOJMI W ONMHCAHWHA MHHe- k=3
pajioB B peKOMEHAYEMOH JINTEpaType.
Omnpenenenne CTPYKTyp U TEKCTYp pyad. M3ydeHue cTpyk-
TYp Pyd MHKPOCKOIIMYECKH B IOJMPOBAHHBIX MUIH(AX.
OmnpeneneHnue CTPOCHUSI MEJIKO3EPHHUCTBIX M CKPBITOKPH- V-1 AJT-
81 CTAJLIMYECKNX MUHEPAIIbHBIX BBIICICHUIT B TIOJAPH30BAH- P
27 82 HOM OTpaKEHHOM CBETE /Il CHJIBHO AHM3O0TPOITHBIX MH- 3auér V-1 MJT-
83 HEepaJioB U METOJIOM CTPYKTYPHOTO TpaBJIEHUS! AJISI M30- L
TponHbIX. VccnenoBaHue CTPYKTYp py 1o MophoreHeTH- V-2
YECKUM OCOOEHHOCTSIM MHHEPAIBHBIX BBIZCIEHUH — (Hop- i
Me, pa3Mepy, CTPOCHHIO, BKJIIOUEHHUSIM B 3EpHAaX MHHepa-
JIOB, CITocO0aM MX 00pa30BaHMS U H3MEHECHHUSIM.
W3yueHne MHUKPOTEKCTYp pPYyI IO MOJHPOBAHHBIM IILIH- V-1 M-
tdam. OmpeneneHre MHHEPAJIBHOTO arperata B pyae IO 2m<_1
28 8.3. COBOKYIIHOCTH IPHU3HAKOB. [3ydeHune B3aMMOOTHOLICHUH 3audr V-1 MJT-
8.4. MHHEPAJIOB U yCTaHOBJICHUE I1OCJIEI0BATEIbHOCTH UX 00- 1
pasoBaHusi. Beinenenue reHepanuii MuHepanoB. BolsBie- HI[I-TS:K_%

HHC TI/IHOMOp(bHLIX 0coOeHHOCTEMH MUHEPAJIOB Ha OCHOBE
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n3y4eHust ux Mopdosiornyeckux u PU3NUECKUX CBOWCTB.

W-1mx1 M-
2nik-1
9.1.1. | MuKpOCKOIHYECKOE HCCIEIOBaHUE XPOMUTOBBIX U ..
29 p JIOBAHUC PyN Xp Sauér WJT-Lric. VI
9.1.2. MeTHO-HUKEIEBBIX MECTOPOKACHUI 1
IK-3
NA-2nk-3
WN-1nx-1 UJ-
913 MHUKpPOCKOIIMYECKOE  HCCICJOBAaHHE  PYA  JKeIe30- 211K-1
30 9' 1' 4' TUTAHOBBIX OKCHIIHBIX, MEIHO-TIOPHHUPOBBIX MECTOPOXKIE- 3auér NA-1nko U-
R HUIL. 11‘[}(.3
N1-2mx-3
M NA-1nka U-
MKPOCKOIIMYECKOE HMCCIIEI0BaHUE PYJ] MEIHO-CBUHIIOBO- P
9.15. MHKOBO-CEPEOPSIHHBIX U cepeOpo-BUCMYT-KOOANIbT- .. ’
31 I pedp PeOpO-BICMY 3auér WUI-1nke UJ-
9.1.6. | MBIIBIKOBBIX (-ypaHOBBIX) MECTOPOXKACHHH B KHUIBHBIX 1
OpoJax. U ﬂng 3
-2nk-3
W-1mx1 M-
OJOBSTHHO-BOJIE()PaMOBO-BHCMYTOBEIC ACCOIMAITIH JKHJIb- 2mic1
32 | 9.17. pay T Bauér | WJI-lnke W]I-
HBIX MECTOPOXKICHHUIA.
lnks
W-2nk-3
U-1nk1 U-
2111
MHUKpPOCKOMUYECKOE HCCIICA0BAHUE 30JI0Ta pas3iind- ..
33 | 9.18. P A Py p 3auét WJ1-1rx.2 UJT-
HBIX T€HETHYECKHUX THITOB.
lnks
N1-2mx-3
N-1nx1 M-
2111
MuKpoCKoITuecKoe UCCiIe0BaHNe KEJIe3HbIX U MapraH- .
34 | 9.2.1. p A P 3auéT W/1-1rx.2 WJI-
LEBBIX Py,
lnks
WA-2nk-3
U-1nk1 U-
2111
MHUKPOCKOITUYECKOE HCCIIeIOBAHUE HBIX MHHEPAJIOB B ..
35 | 9.2.2. P e pya P 3auér W/1-1nx.2 UJI-
YIIISIX.
lnks
WA-2nk-3
U-1nk1 U-
MHUKpPOCKOIUYECKOE UCCISIOBAHUE KOJTYESTAHHBIX U KOJI- 211K-1
36 9.2.8. | yenaHHO-MOJMMETAIMYCCKIX MUHEPAIbHBIX aCCOIMAIUI 3auér NA-1nk2 U-
B MeTaMOP(U30BAHHBIX TOPOIAX lnk-s
N1-2mx-3
WJ-1nk-1 UJI-
MUKPOCKONUYECKOE OIMMCAHUE IOJUPOBAHHBIX NUTH(OB 21K-1
37 10.8. | mo umeromieiics cxeme. MukpodororpadhupoBaHue U 3a- 3auér NA-1nk2 U-
PHCOBKA B3aMMOOTHOIICHU I PYAHBIX MUHEPAJIOB. lnks
W/1-2mx-3
U-1nk1 U-
CocraBneHre 0000MEHHOTO METPOTrpaPUIECKOro H MUHE- 2rk-1
38 10.8. | parpaduueckoro 3aKIFOUEHUS MO0 U3yYCHHOMY MECTOPOXK- 3auér WNA-1nko U-
JICHUIO WIN PYIONPOSIBICHUIO. lnks
W/1-2mx-3

4.4. MeTonnueckne yKa3aHus 10 OPraHU3AIUM CAMOCTOSITEIbHON PadoThl CTYICHTOB
CaMocTosTenbHas pa60Ta CTYACHTOB I1O )IaHHOfI AUCHUIUIMHE NPEAYCMATPpUBACT CICAYIOIINE BHU/IbI pa60T:
HOBTOPEHl/le Kypca JJeKIMOHHOI0 MaTepuaJja. ,ZIHS[ ycnemHoﬁ peanusanu JaHHOI'O BUOa CaMOCTOSITeITbHOM
paboThI CTYACHT IOJIKEH HCIIOJIF30BaTh PEKOMEHIyeMble OCHOBHBIC M JOMOJHHUTENbHBIC JINTEPAaTyPHbBIE UCTOU-
HUKH, ICPUOAUICCKUE U3TaHUA, 0assl JIAHHBIX, ITOMCKOBO-CIIPABOYHBIC U I/IH(i)OpMaHI/IOHHI)Ie CHUCTCMBI.
OTpaﬁOTKa HaBBIKOB ONPEACJTCHUA ONITUYCCKUX CBOMCTB npo3pavyHblX MUHEPAJTIOB BejléTCﬂ CTYACHTOM
CaMOCTOATEIBHO TTOCJIC MPOXOXKICHU A COOTBGTCTByIOHICﬁ TCMBI I10 CHC}IyIOHIGﬁ CXEME:
1)  OmpenenuTh KOJIHIECTBO MHHEPAIOB B IUTH(E;
2)  OmnwucaTp 1IBeTa MUHEPAJIOB;

1.
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Onpenenuth U3MEHEHHE IBeTa (IUICOXPOU3M), HAOIOMaeMOe Y aHU30TPOITHBIX MHHEPAJOB; OMpPEIEIUTh
CXeMy IJICOXPOU3Ma;

4)  Omnpenenuts rabUTyC MHHEPAJIOB 0 (POPME CEUEHHS X 3EPEH;

5)  Ompenenuts pa3mep 3EpeH;

6) Ompenenuts TPYIITY M TOKA3aTENb MPETOMIICHHS MHHEPaa, HCIOJIb3Ysl COUYCTAaHHe CIEAYIOMMX XapaKTe-
puctuk (monocka bekke, penped MuHEpana, IUpUHA KOHTypa MUHEpaja, arpeHeBas MoBEpXHOCTH) C T0-
MOIIBIO TAOJTUIIBL:

HIupuna
IlokazaTenn IloJsiocka Peaved P IllarpeneBas
I'pynna KOHTYpa Munepaibl
npeJoMJIeHHUs Bekke MHHepaJja NOBEPXHOCTH
MHHepajia
1 141-1.47 Ha xanan- Iupoxas, MenkoGyrpucrtas, | OIroopuT, oman, aHAIBIUM, TPH-
' ' cKuii Oanb3aM sICHast MEJIKOTOYeYHass | IUMUT
KIIII, copmamur, HO3eaH, (iroo-
Ha kanan- I'mankas, » Ol ’ - b
2 1,47-1,535 o - Tonxkas PUT, THUIIC, LIEOJUTHI, KAHKPUHUT,
cKkuii Oanmp3aM poBHast
KapOOHATHI, CTEKIIO
Hegenun, crekno, anoumuiut
3 1,535-1,545 - Her - - ¢ ’ ’ ¢ ’
aIbONT, XaNleI0H
Crexyio, KBapll, KaoJIMH, IUIarHo-
KJa3, OepHiI, XJIOPHUTHI, LIENb3H-
I'manxas,
4 1,545-1,60 Ha munepan + Toukas oBHAs aH, KOpJHEpUT, CEpIIeHTUH, CKa-
p HOJIUT, TaJlbK, MyCKOBHT, Iaparo-
HHT, aHTHJPHUT, KapOOHATHI
WsBuucras, Anarut, TOmas, AaHTO(WILINT,
[Hupe,
5 1,60-1,65 Ha munepan + qo b 4 CBETJIBIE aHIaTy3UT, TPEMOIIUT, AKTHHOJIHUT,
H3BUJIMHBI MYCKOBHT, (hroromur
BesyBuaH, CTaBpOJHMT, OJIMBHUH,
Iupoxkas,
6 1,65-1,78 Ha munepan + qoHas Byrpucras SMHUIOT, MNHUPOKCEH, KapOoHar,
JIMCTEH
I'paHaT, MOHALUT, IIIHUHEINb, OJIH-
OyeHb
7 >1,78 Ha munepan Pesko + byrpucras BUH, MaJaxWT, UUPKOH, KacCHUTe-
LIAPOKast

puT

7) Ompenenuth NOPSAIOK HHTEPPEPSHIMOHHON OKPACKH MPU CKPELICHHBIX MOIIPU3ATOPax Y aHU30TPOIHBIX

MHHEPAJIOB, HCIIOIB3Ysl HOMOTrpammy Mumens-Jlesy;
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8)  Ompenenuth yroj v TUI MOTACAHUs Y aHU30TPOMHBIX MHHEPAIOB, HANMEHOBAHUE OCEH ONTHYECKOM HHIUKATPUCHI;
9)  Hcmons3ys ONTHYECKHE CBOMCTBA, OOHAPYKCHHBIX B MIIA(EC MUHEPATIOB W OTPEICIUTENN T OKPAIICHHBIX, CIA000KPAIICHHBIX ¥ HEOKPAIICHHBIX MUHEPAJIOB,

OTIPEICTTNTh MUHEPAT,

Onpeue.mnenb JJIST HCOKPAIICHHBIX H cnaﬁooxpameﬂnblx MHHEPAJIOB

rovima 2 1 2 3 4 5 6 7
Py n 0 M3orponHsle 0-0,003 0,003 - 0,010 0,010 -0,020 0,020 - 0,030 0,030 - 0,060 >0,060
JIFOOPUT
1 141 - . onaﬁ
1,47
aHAJIBLIUM TPUIUMHAT 2+/ —
COJATUT LEOJIUTHI rurc 2+/+ — KaHKpUHHUT 1—/— KapOOHATBHI
) 147 - HO3€aH KT
1’53 q)ﬂIOOpI/IT
B. CTEKJIO
JICULIUT
1,535 B. CTEKJIO an?%ﬁ_ﬂfm HedenauH 1— THJpOMarHe3ur 2+
3 - ans6ut (P1 0-15), 2+
1,545
xanuegoH 1+/+ —
B. CTEKJIO XJIOPUTEI kBapi 1+/+ MYCKOBHT 2—/+ KapOOHATEI
CepIEeHTHH KaoJuH 2—/+ naparosHur 2—/+
4 1,55- TIaruoknas 2+/+ — Tajabpk 2—/+
1,60 Oeput 1-/— aHruapur 2+/+
Leiap3nad 2+/—
KopauepuT 2—/— CKarmoJuThl 1—/—
toma3 2+/+ — BOHHa(/:_'T_O_HHT - Tpemonut 2—/+ MYCKOBUT 2—/+
5 1i6é5_ Memmut 1+/+ — Oapur 2+/+ aKTHHOINT 2—/+ ¢uoromur 1-/+
' AHJATY3HUT 2—/—
amatut 1—/— arTo¢umt 2+—/+
Be3yBHaH 1—/— CTaBpoJIUT 2+/+ KIIMHOIIMPOKCEHHI (noncun) 2+/+ KapOOHATHI
rurepereH (r Pyr) 2+/+ 6pOHZI,/I;)(/?)y ) mUa0T 2—/+ —
6 1i6$8_ Ooponsur (r Pyr) 2+/+ JmcTeH 2—/+ — OJIMBHH - opcTeput 2+/+ —
' sHcTatut (r Pyr) 2+/+ CHJUIMMAaHUT 2+/+
KIIMHOLIOM3UT 2+/+ —
LIOU3UT 2+/+ —
7 >1.78 TpaHaThI Manaxur 2—/— LIUPKOH 1+/+ KceHoTuM 1+
' HINKHENb MOHauuT 2+/+ Kaccurepur 1+/+
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OJMBUH — asuuT 2—

OnpeneuTelib 115 OKpalleHHbIX MHHEPAJIOB

Ni-n2 1 2 3 4 5 6 7
rpynmna n 0 Uzotpomn-
Hble 0-0,003 0,003 -0,010 0,010-0,020 0,020 -0,030 0,030 - 0,060 >0,060

1,41 - ¢pmmoopuT

! 1,47 oman
JTa3ypuT

2 147~ B. CTEKJIO ‘

1,53

Tal0NH
3 15355_ xpuzotui (Sp) 2+/+ —
CEepIICHTHHBI nu3apaur (Sp) 2—/+ KYMMHUHITOHHT 2—/+ 6uorut 1-/+

4 1,55 - nenHuH (Chl) 2+/+, kmunoxmop (Chl) 2+/

1,60 -

XIIOPUTHI neneccut-auadantur (Chl) 2—/+
XJIOPUTHI uramosut (Chl) 2—/+ napracur 2-+/+ aHTo¢uHT 2—/+ 6uotur 2—/+

1,61 — por. obmanka 2—/+ rnaykodan 2—/+ WMHTCUT 2—/+

> 1,65 TypManuH 1—/—, aktuxonut 2—/+
aHIaTy3uT 2—/— ‘
pubekut 2—/— ‘ por. obmanka 2—/+ srupuH-aBruT (M Pyr) 2—/—
aphBenconut 2—/— ‘
TypmanuH 1—/—, smmumor 2—/+ —
6 1i(,5$8_ aBrut (M Pyr) 2+/+
6a3. por. obmanka 2—/+
uT (autanuT) 2—/+ —
LOMU3HT 2+/+ — arupuH (M Pyr) 2—/—
HINKHENb KopyHnI 1-/— arupuH (M Pyr) 2—/— pytan 1+/+
7 >1,78 TUTAHHUCTHIN TpaHaT Kaccurepur 1+/+
cteH (TUTaHUT)
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2+

10) ITo pesymnpraTam pabOTHI C IPO3PAYHBIMH UUTH(GAMH COCTABUTH TAOIMIBI C OCHOBHBIMU THAaTHOCTHYECKUMH CBOMCTBAMH MPONICHHBIX MPO3PAYHBIX ONTHYCCKH aHH30-
TPOMHBIX U H30TPOIHBIX MUHEPAJIOB!

OnrnyeckH aHU30TPONHbIE MHHEPAJIbI

IMokazaTens npe-
Munepan OnTnyeckas P
JIOMJICHH S
®opmyaa OpPHEHTHPOBKA Oxpacka, ITaparenesuc,
DopMBbI KpUCTAJI- . JIBynpesomjenue, CxoaHble MHHEPAJIbI H IpoaykTsl
Ne Cunronus KPHUCTAIIOB " JBoiiHuKH IJI€0XPOH3M, reHe3uc U YCJ0BHSs
. JIOB M 3¢peH Yroa u aucnep- HX OTJIHYHS pa3sjoikeHus
CnaiiHocTh OcHocTb nces0adcopoums HaXO0KIeHUS
. cHsl ONTHYECKHX
YaauHeHue OnTuyeckuii 3HAK .
oceit
®dopcrepur IIupokcensl — nyumas
Mg,SiO, PoMOBI,  JBOSIKOBBI- Np=1,636-1,660 CIIAaiiHOCTh, BCErjia ciierka CepreHTHH
. _ . B KUMOEpInTax,
MyKJIble,  OKPYIJIEH- OueHb  penxo Nm=1,651-1,675 OypoBaTblii WJIN 3€JIeHO- + [BUIEBU- .
Pombnueckas Hble M DPa3bEICHHBIE TpaHc(pOpMHEIE Ng=1,669-1,695 BaTHIl, MeHbIINH 2VNQ U HBI Marse- Mal;Maanecmﬁ s
YEUEBUIIbI, U0~ mo (100), xpe- . MeHbIee A; TUT, TaJbK,

1 _ BecuperHsbiii YJIBTPAOCHOBHBIX M
Slcnas mo (010) MOpGhHBIE MPU3MBL C croobpasHbie B A=0,030-0,035 DnuaoT — a”HoMajbHas HIIUHICUT OCHOBHEIX  H3BC
Hecosepuiennas MTHPaMHAAIHHBIMA 93¢ }y3uBHBIX OKpacka, Kocoe yracaHme | (cMech XJIO- KeHHBIX H 50 (bp

o (001) OKOHYaHMSIMH,  yce- opoaax 2Vng=86-90 K CHAlHOCTH; puta u réru- SUBHBIX TOPOZAX y
JIByocHbI# (+) YEHHBIE POMOBI r<v T'ymut — menbumit 2Vng, Ta) P
QIS UIEOXPOUYHBIIA.
OnTnyeckn H30TPOIMHBIE MUHEPAJIBI
ITokasaresn
MuHnepan npeJomJieHus,
®opmyaa JABYIpeoMIeHHe, Oxpacka Iaparene3suc, re-
pMy " . ynp ’ P > CxopHbIe MHHEpa- IpoaykTsI pa3io- P ’
Ne Cunronust ®opMBI KPUCTAJLIOB M 3€peH JIBoiiHuKH Yroa u gucnep- MJIEOXPOM3M, HE3UC M YCJIOBUSA
. JIBI M MX OTJIHYHS JKEHHsI
CnaiiHocTh cHUsl ONTHYECKHX nces10adcopouus HAXO0KIeHHsI
YianuHenue oceii y aHOMa/Ib-
HBIX MHHEpAJI0OB
B moBepxHOCTHBIX
Onan — He wuMeer o o
drooput P ycnoBusiX  ycroitumB | IIHEBMaTOMHTOBBIMH,
CaF ’ . U HaKaljIMBaeTcsi B XapaKkTepeH JIst
2 N=1,434 Kpuomur - cmaii- P N P A
KOpax  BBIBETpHBAa- | TIpEH3eHOB, TypMa-
OueHp penaKko TpaHc- o HOCTh TIOJ MPSMBIM
Kyb6uueckast BecuperHsIi, N HUA. B rupporep- | JIHMHOBBIX TPaHWTOB,
¢opmusle  mo  (100), BriBaer anomans- yIJIOM, MEHbHIMH 1,
1 MHOT/Ia OKpAIlIeH B MajJbHBIX YCIOBHMSIX | TOMNA30BBIX IIOPOJ,
KpecTtooOpasHbie B 3¢- HBIM C CEpbIMHU . HAJIMYUE IBYIPEIOM-
CoBepieHHas 110 (huoneToBslil LBET nceBgoMophHO  3a- oOBIYeH B  IIENOY-
(y3UBHBIX TOPOIAX [BETAMH  HHTEp- JICHUS;
(111) N MEIIaeTcss KBaplIEeM | HBIX H3BEPIKCHHBIX
(bepeHmn Copamur  —  crmaii-
izt XaNIEeI0HOM, opojax, THAPOTep-
QIG) B & HOCTL  [IOX TIPAMBIM o0pasyst Tak Ha3bIBa MaJIbHbIiH
echopMeHHEIe arperatbl, 3EpHa, yTIIOM, GOTBLIH N. 13y .
BKparuIeHus. eMBIil KyOauT.

I/ICI'[OJ'IL3yﬂ COCTaBJICHHBIC Ta6J'II/IIIBI, CTYACHT OPEACISICT MUHEPAJIbI B IIPO3PAYHBIX U IMOJUPOBAHHBIX mnmbax. 3a cocraBjcHHE Ta6J’II/IH, CTYACHTY HAYUCIIACTCA 10 6amioB.
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3. OrtpaGoTka HaBHIKOB OIpeNeJeHUs] TEKCTYPHO-CTPYKTYPHBIX 0COOEHHOCTE MarMaTH4ecKHX NMOpojx M
ONTHYECKUX CBOICTB, CJIAaral0LIUX HX MHHepaaoB. PaboTa ¢ KoJUIeKIMel MPO3payHbIX HUTU(OB 1 00pa3ioB
MarMaTUYecKuX MOPOA JAOJIKHA OCYIIECTBIATHCS MO CIASAYIOUIMM CXeMaM JUIsi HHTPY3UBHBIX U 3 (y3UBHBIX
MOPOJI COOTBETCTBEHHO:

Maxkpockonuyeckoe onucaHue odpa3na HHTPY3UBHOI MOPOABI:

LlBer

Crpykrypa

Tekcrypa
MuHepalbHBI cOCTaB
BropuuHnsie u3MeHeHu

Mukpockonuyeckoe onucaHue HHTPY3MBHOM NOPOAbI B LI (e:

1) HasBanwue mopossI.
2) Crpykrypa mopos! (OMcaHne MHKPOCTPYKTYPhI TOPOIIHI).
3) Texkcrypa mopoast
4) KonnuecTBeHHBIH MHHEPATBHBIA COCTAB C Pa3jelieHHEM Ha TJaBHbBIC, BTOPOCTEICHHbIE, aKIIECCOPHBIE,
IEPBUYHBIC U BTOPUIHBIE MUHEPAJIBI.
5) OmnuncaHnue CBOMCTB KaxXa0oro MuUHepalja, ¢ onpeacJI€eHUEM ONTUICCKUX KOHCTAHT.
6) BBIBOIBI O MOCIIEI0BATEIBHOCTH KPUCTAIUTH3AIMN MUHEPAJIOB TIOPO/IBI B BUIE CXEMBI:
TopsAI0K KPUCTALIM3ALHA MAHEPAIOB
Munepais1 TepBUYHOTO MPOUCXOKAECHHUS BTOpPHYHOr0 HPOHCXOKICHUS
(MarmMaTu4eckasi CTaaus) (cTaaus aBToMeTtamopdusma)
XpOMHIHMHe_]‘[HH])] N
CDopCTepp[T ——
Juoncun —
AHaTl/IT I
®dnoronut

JIu3apauT 1o ONIMBHHY

Kaémku maraetura Bokpyr xpomura (Mgt2)
ITeuteBuubIil Maraetut (Mgtl)

Amdub0I 10 MUPOKCEHY

Knunoxmnop no ¢uoromury

3a cocTaBiieHHE OIMCaHMs CTYICHTY HauHcaseTcs 5 6aos.

Maxkpockonuueckoe onucanue oopasua 3¢ Py3uBHON NOPOABI:

1)
2)
3)
4)
5)

LBer.

Crpykrypa

Tekcrypa
MuHepalbHBI cOCTaB
Bropuunble u3MeHeHUs

Muxkpockonuyeckoe onucanue 3¢ ¢y3uBHoi Mopoasl B nnde:

1)

Hazsanue nopoapl.
CrpykTypa mopo/sI (OMUCaHne MHUKPOCTPYKTYPHI IIOPOJIBI).
TexcTypa nopoast
Ornucanue BKparieHHUKOB.
Ornucanue OCHOBHOW MacChl:
a) obwuas CTpyKTypa OCHOBHOW Macchl;
b) onucanue MuHEPaAIOB B MHKPOJIUTAX;
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6)

C) omucaHHe BYJKAHHYIECKOrO CTEK/IA B OCHOBHOM Macce WM MPOAYKTOB €ro passioKeHus (JaeTest st
HETOJIHOKPUCTAJUTMYECKUX ITOPOL).
B 3akmoueHne onucaHus HOPOJbl AaHATU3UPYIOT OCOOCHHOCTH, KOTOPBIE MOTYT JaTh CBEICHUS 00 yCIIOBU-
ax ee (POPMHPOBAHUS.

3a cocTaBieHUE OMHUCAHMS CTYJCHTY HAUHUCIIIETCS S5 6alIoB.

4. OTtpaboTKa HABHIKOB ONpe/eIeHNs] TEKCTYPHO-CTPYKTYPHBIX 0coOeHHOCTeli MeTamopduyeckux m Me-
TacOMATHYECKHUX MOPOJ M ONITUYECKUX CBOMCTB, CJIATAIOIINX HX MUHepaaoB. PaboTa ¢ xomnekuueil npo-
3payuHbIX IUMGOB U 00pPa3LOB METAMOP(PHUIECKUX U METACOMATHYECKUX MOPOJ JOJDKHA OCYIIECTBIATHCS IO
CJIEYIOLINM CXEME:!

Malcpocxommeacoe OIIMCAHHUEC 06[)23113 MeTaMOp(l)PI‘IeCKOﬁ HJIM MEeTAacOMaTHYeCKOI MOpoabI:

1)
2)
3)
4)
5)

IiBer

Crpykrypa

Tekcrypa
MuHepanbHBIi cocTaB
BTopuuHnslie n3MeHEeHN

MI/IKPOCKOHI/I‘-ICCKOG OIIMCAHUC MeTaMOp(l)PI‘IeCKOﬁ HJIM METACOMATHYEeCKOH nmopoabI:

1)
2)
3)
4)

5)

6)

HasBanue nopojibl.

CrpyKTypa OpOJIBL.

TekcTypa nopoisl (onpezensercs o odpasiry)

MI/IHepaHLHI:Jﬁ COCTaB C pasJACIICHUEM Ha I'IaBHBIC, BTOPOCTCIICHHBIC, aKIICCCOPHBIC MUHEPAJIbI, PEJIMKTO-
BbIC ¥ HOBOOOpa3OBaHHBIE.

OmnmcaHue CBOMCTB Ka)kKIOTO MHHEpalla, XapakTep HX PACIIONOKCHHS, B3AaUMOOTHOIICHHUS MEKIY HHUMH,
BBIJICJICHUE TCHEPALNi, OTPaKAOIIHX 3TAIbl M CTAIUU MeTaMOp(H3Ma.

OmnpezneneHne Mo mapareHe3nucaM ¢Gaun MeTaMoppusma.

3a cocTaBICHNE OIMHCAHUS CTYACHTY HA4YUCIIACTCA 5 0amos.

6) OTpa6oTKa HABBLIKOB OTIpe/IeJIeHHSI TEKCTYPHO-CTPYKTYPHBIX 0COOEHHOCTEi 0Ca0YHBIX MOPO/ U
ONTHYECKHUX CBOICTB, CJIaralommnx MX MUHepaJoB. Pabora ¢ Koieknuel npo3payHbIX HUIMGOB 1
00pa31oB 0CaI0UHBIX MTOPOJT TOJIKHA OCYIIECTBISATHCA O CIIEAYIOIIeH cxeme:

Maxpocxonnqeacoe OIIMCaHHue 06pa3ua 0CaT0YHOM IOpoabI:

1)

LBer

Crpyktypa

Tekcrypa

CocraB

Opranuueckue oCTaTKu
du3nyecKre cBOMCTBa
Bropuunbie u3mMeHeHust

MHKpOCKOl’[H‘leCKOC onvcaHue 00JIOMOYHOM nmopoanl B m.]md)e

1)
2)

3)
4)

5)
6)

7)

HasBanue

CrpykTrypa:

a) pa3Mep 3epeH — MaKCUMaJIbHbIA ¥ MUHUMAJIbHBII

b) pa3mep npeobnanaronieii Gppakiyn

C)  CTEHEHb COPTHPOBKH

d) ¢opma 3epeH (cTeneHb OKATAHHOCTH)

€) cooTHoOIEeHHE GOPMBI U pa3Mepa 3epeH

Tekcrypa

Munepanoro-tnierporpaduiecknii coctaB 00JIOMOYHOI YacTH:

a) TrIaBHBIE, TIOPOA00OPA3yIOIIHEe KOMIIOHEHTHI ¢ YKa3aHHEM KaKhe W3 HUX SIBISIOTCS MPeobiiaaaroriu-
MU, KaKie IPUCYTCTBYIOT B OJYHHEHHOM U HE3HAYUTEIILHOM KOJIMUECTBE

b)  akumeccopHble MUHEPATBI

Llement

Bxtouenus:

a) MHUHepalbHbIE (KOHKPEINH, KKK, THE3/1a)

b) opraHuYeckue UM OpraHOTeHHbIE (PACTUTEIBHBIC U )KUBOTHBIE OCTATKH)

Bropuunbie n3MeHeHUs

3a cocTaBiIcHHE OITHCAHHUS CTYACHTY HA4YUCIIACTCA 5 0aos.
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8)

OTpaﬁOTKa HAaBBbIKOB ONIPEACTCHUA ONTUYCCKUX CBOIiCTB PYAHBIX MHWHEPAJIOB. Ilocie MPOXOKACHUSA onpez[enéHHoi/i TEMbI pasjciia 7. «I[I/IaFHOCTI/I‘IeCKI/Ie
CBOMCTBa PYAHBIX MUHEPAJIOB U METOABI NX U3YYCHUA) CTYACHTAMHU COCTABJISICTCS Ta6m/1ua C OCHOBHBIMH OIITUYCCKHUMHU JUArHOCTUYCCKUMU CBOMCTBaMH HpOfII[eH-
HBIX MUHEPAJIOB!

PaxoBucTbrit

Otpaka- BYOTpaKeHHe
MuHnepan P OTHoleHNe K No- Asyorp
TeJbHast " AR Dopma . Jlono/IHUTE/ILHbIE 0COOEHHO-
®opmyaa et JIAPU30BAHHOMY TeépaocTs Cnaiinocts / U310M
CIHOCOOHOCTH BuyTtpennue peduex- KPHCTAJLIIOB CTH
CuHroHust cBeTy
R ChI
a — Oeblil ¢ po30BO-
AHU30TPOITHBIN KOPUYHEBBIM OTTCH- .
P OruérnuBas mo (101)
Mapxkasur JKelTOBATO KoM KomOuHanmoHHas ITPUXOBKA.
FeS, 55 et 6-6,5 0 — HEXKHO JKENTHIH Okucisiercs ¢ 00pa3oBaHHEM
Pombuueckas ¢ — Genblif ¢ KpeMOBBIM PaIyKHOH MOOEKATOCTH.
OTTEHKOM . .
CryneH4aTbIi, HEPOBHBIH
- Oruérnusas o (100),
(110)
ITupur KomObnHanmoHHas mTpHXOBKa.
FeS, 53 CBeTIIO-KENTHII M3oTponHblit 6-6,5 Oxkwucrsiercs ¢ 00pa3oBaHHEM
Ky6uueckas PpamyKHOMU MOOEKATOCTH.
_ 0 @ PakoBHCTBII
B Slcnas no (201), (111)
XaJnbKOMUpUT QOueHp yacTo HAOJIIOAAETCS
R CraboaHu30TpoI- . N -
CuFeS, 47 JKénrerit - 3,5-4 TEMHO-KENTas U mécTpast mode-
TerparonanbHbII . JKaJIOCTh.
- HepoBHBIi1 10 pakoBHCTO-
o & &
Ciaboe Heoruérnugas no (0001),
Hupporus Kpemosarsiii ¢ (1120) MOHOKJIMHHBIN TUPPOTHUH Mar-
Fe;Ss 38 PO30BBIM OTTEH- 3,5-4 HUTEH, a TeKCArOHANBHBINA 1
T'excaroHanbHBIH KOM TPOMJINT - HEMarHUTHBI
- m l ] PaxoBuCTEIH, HEPOBHEIH
. Cmaboe i Hesicnast mo (001), (111) .
Bophur M3otponHblit \7 CBexHil U3710M OBICTPO HOKPHI-
Kopuuneparo- L .
CusFeS, 23 03081 C1ab0aHu30TpOII- 3 BAaeTCsl KPAaCHOBATOM (hHoseTo-
KyOuueckas p HBIi e %-\ BOIf, CHHEN M00EkKaIOCTHIO.

I/ICHOHB3y5{ COCTaBJICHHBIC Ta6J'II/ILIBI, CTYACHT OIpEACIsICT MUHEPAJIbl B aHH.IJ'II/I(I)aX 1 NOJIMPOBAHHBIX HIJ'II/I(I)aX. 3a cocraBicHHE Ta6J'II/I].[, CTYACHTY HAYUCIIACTCA 5 0aos.

22




9) OTpa6oTKa HABBIKOB TEKCTYPHO-CTPYKTYPHOTO0 M MAPAreHeTHYeCKOro aHAIN3a 115 BbIsSIBJICHHS

3aKOHOMepHOCTell pacnpeae/ieHUs MUHEPAJbHBIX ACCOUMALNI H YCTAHOBJIEHHUS MOC/Ie10Ba-
TeJILHOCTH KPHCTAUIM3alMH MHHEPaJI0B 1 MUHEePAJIbHBIX arperatoB. PaboTa ¢ moanpoBaHHBIMU
A aMu OCYIIECTBISIETCS TTO CIEAYIOLIEH cXeMe:

1) JluarHocTHpoOBaTh PyAHBIE MUHEPAIBI B TOJIAPOBAHHBIX IUTH(AX;

2) Ormpenenuth pasMep U OTMUCATH MOP(HOIIOTHIO 3EPEH;

3) Ompenenuth THIT PYABL;

4) OmnucaTh TEKCTYPY U CTPYKTYPY PYIHBIX BBIIACICHHUII;

5) I/ICHOHL?)YSI MOp(l)OJ'IOFI/IIO KPUCTAINIMYECKUX 3€PCH U B3aMMOOTHOILICHUM HX 06HII/IX T'paHull, OMpCACIUTb
nocCICa0BaTCIIbHOCTD MI/IHepaHOO6pa3OBaHI/Iﬂ 1 YCTAaHOBUTH KOJIMYECTBO FeHepaHHﬁ. PeByJ’ILTaTLI Hccie-
JOBaHUA JOJIKHBI OBITH BBIPAXCHbI B BUJIC Ta6J'II/IIII>I ¢ 0003HAYEHHBEIMU B HEM cTagusaMu MPIHepaJ'IOOGpa-
30BaHMUA:

IocaenoBaTeIbHOCTH MHHEPAI000PA30BAHMS
MunepaJbl
IlepBH4HBIC MHHEPAJIBI BropnuHble MHHEpAJIbI
Xpomut —
ITuppotun ——
Ilentnanaur —
XanpKOnupuT —
MIITC —
Marnerur (Mgtl) no xpomury
Marserut (Mgt2) no nupporuny
Bamnepuur

3a cocTaBiICHHE OIMCAHHUE B Ta6J'II/ILI K KaXKI0MY 06p331_ly, CTYACHTY HAYUCIICTCA 5 0aosB.

10) Orpab6oTKka HABBIKOB OTHECEHHUsI PYIHbIX MUHEPAJIbHBIX ACCOUMAINI K ONPeIeIEHHBIM IeHeTH-

YeCKHM THIAM B 00paslax U aHNUIH(ax OCYIIECTBIACTCS M0 cIeAyolei cxeme:

JluarHocTHpoBaTh pyIHBIC MHHEpPANbl B 00pa3iax v MOJMPOBaHHbIX HUTH(aXx;

Omnpenenuts pasMep u OIUCATh MOP(OIOTHIO 3EPEH,

BBIYHUCIINTD 00bEMHOE Y% CO/IepIKaHUE PYIHBIX MHHEPAJIOB B TIOJIMPOBAaHHBIX HUTU(AX;

OnwmcaTs TEKCTYpY U CTPYKTYPY PYAHBIX BBIICICHHH;

Y CTaHOBUTH F€HE3UC PYAHBIX MUHEPAJIOB;

OmnpenenuTs Mocie10BaTeIbHOCTh MUHEPAI000pa30BaHNs;

OmnpenenuTs rTeHETHYECKUH THI PYABI;

3a cocTaBiICHHE OITHCAHUS CTYACHTY HA4YUCIIACTCA 10 6amnos.

11) Cocrasjienue nerporpaduyeckoro 1 MuHeparpauuecKoro 3aKJIOYeHHs: sl MeCTOPOKIeHHs
WJIH PYAONPOSIBJIEHHS M0 M3yYeHHBIM MOJHPOBAHHBIM NIIM(AM OCYIIECTBIISETCS IO CIIETyIOIIei
cxeme:

JuarHocTpoBaTh pyIHbIE U IIPO3paYHbIe MHUHEPAIIBI B MOJHUPOBAHHBIX HUTH(aXx;

Onpenenuts pasMep U onucatb MOpQOJIOTHIO 3EPEeH, BBIYUCIUTH 00BbEMHOE % colepKaHHe PYIHBIX U
IMPO3pavYHBIX MHUHEPAJIOB B MOJIMPOBAHHBIX mnmbax, OICHUTH MOTPEIIHOCTH BBIYUCIICHUS, MMOACUUTATL B
pyZe BecoBoe % colepKaHUe PyAHBIX MUHEPAIOB U 2JIEMEHTOB, BXOAIINX B UX COCTAB,;

Omnpenenuts reHeTHYECKUI TUI PYABL;

OnucaTs TEKCTYpy U CTPYKTYPY HOPOIBI;

OnucaTs TEKCTYpY U CTPYKTYPY PYAHBIX BBIICICHUA;

VY CcTaHOBUTH I€HE3UC NMOPOJBI U PYIHBIX MUHEPAJIOB;

OmnpenenuTs 1ocie10BaTeIbHOCTh MUHEPAI000pa30BaHus;

CaenaTb BBIBOJ O IEPCIEKTUBHOCTHU PYOIPOSBICHHUS.

3a cocTaBiieHUE 3aKIIIOYEHUS CTYACHTY HauuchaseTcs 10 6ammos.
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5. YueOHO-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecredeHne TUCHUNIHHbI
5.1 IlepeyeHb OCHOBHOM U JONOJHUTEIBLHOM JUTEPATYPbI
5.1.1. OcHoBHas1 IMTEpaTYpa

1.

2.
3.
4

10.
11.

12.
13.

14.
15.
16.
17.
18.
19.

20.
21,

Bbescmeptras M. C., Upnnéra T. H. Onpenenutens pyAHBIX MHHEPAIOB B oTpaxkeHHOM cBete / M.: Heapa. 1976.
71 c.[1 3K3.]

Bounemckuii Y. C. Onpenenenne pyaHbIX MUHEPAIOB 1oJ MUKpockonioM / M.: Hexpa. 1966. 349 c. [1 ax3.]
HamunoBa A. M. IloponooOpa3zyromue muHepaisl — Mocksa: M3n-Bo «Henpay, 1963. — 92 c. [1 3x3.]

Hup V.A., Xayu P.A., 3ycman [Ix. IToponoobpasyromue munepasist / [lep. ¢ anrmn., mox pexa. B.I1. Ilerposa. B 4-
x ToMmax. M.: Mup. Tom 1. — 1965. — 372 c. Tom 2. — 1965. — 406 c. Tom 3. — 1966. — 318 c. Tom 4. — 1966. — 482
c. T.5.—1966. — 408 c. [2 2K3.]

Hcaenxo M. I1. Onpenenurens TeKCTyp U cTpyKTyp pyad / M3manue 3-e, nepepad. u gon. M.: Hempa. 1983. 261
c. VIK: 549/12 (022) [1 3x3.]

Hcaernxo M. I1., bopumanckas C. C., Adanacrepa E. JI. Onpenenurens TIaBHEWIINX MHHEPAIOB PyI B OTpa-
skeHHOM cBete / M.: Hempa. M.: Henpa, 1972. - 142 c. [1 3K3.]

Kopxunackuii [I.C. TeopeTndeckre OCHOBBI aHAJIM3a MapareHesnca MuHepanoB. M.: Hayka, 1973. — 228 c. [3
9K3.]

Kocros 1. M. Munepanorus. — M.: Henpa, 1971. — 548 c. [2 3x3.]

Kpeiir 1., Boran /1. Pynnas mukpockonus u pyanas nerporpadus / [ep. ¢ anrn. 1983. 423 c. [1 7k3.]
Jlorsunenko H.B. Ilerporpadust ocagouHbIX TopHbIX nopos. M., Beicmas mkona, 1964, 1984. [2 3x3.]

Jlapcen E., bepman I'. Onpenenenue mpo3padyHbIx MUHEPATIOB 10 MUKpockoroMm. — M.: Henpa, 1965. — 450 c.
[19k3.]

JlomounukoB B. H. I'maBHeimue nopomoodpasyromnue Muaepaisl. — Mocksa, 1955, 1974, — 450 c. [3 ak3.]
Mapakymes A.A., bobpos A.B., ITepue H.H., ®enorenoB A.H. Ilerporpadus. OCHOBBI KPHCTAIIOONTHKA U
mopo000pa3yroue MUHEPATBL. 2-¢ W3M., uchp. U mor. M3g-Bo «FOpatity. 2018 1. 302 c. Pexxum mocryma:
https://biblio-online.ru/book/4AEBA2A79-28D5-4F3C-9C6C-0BE67EALEGBE/petrografiya-osnovy-
kristallooptiki-i-porodoobrazuyuschie-mineraly

Mexonomun A. C., Konorununa T. b. Kpatkuii kypc nerporpaduu MarMaTH4ecKuX U METaMOpP(pHUIECKUX Iop-
HBIX nopoJi, Mpkytck: U3n-Bo UpI'TVY, 2006. [2 3x3.]

Onukuenko C. K. [IpakTruueckoe pyKOBOJCTBO MO MUCCIIENOBAHUIO MOPOJ000OPa3YIONINX MUHEPAIOB B MPO3pau-
HBIX nutndax. - Mocksa: U3a-so «Henmpay, 1964. — 92 c. [1 3k3.]

[Merporpaduueckuii cnoaps / ox pen. B. I1. [lerposa, O. A. Borarukosa, P. I1. Ilerpoa — M Henpa, 1981. —
496 c. [2 7K3.]

[erporpaduueckmii konekc Poccun. Marmarudeckue, MeTaMOp(UUECKHE, METACOMAaTHIECKUE M HMITAKTHBIC
obpazosanms. Cankr-IlerepOypr, M3x-Bo BCET'EU, 1995, 2008,2009. [3 5k3.]

IomosuakuHa FO. W. CTpyKTYpHI ¥ TEKCTYPHI U3BEPKECHHBIX U METaMOP(PHUIECKUX TOpHBIX mopoa. Yl u U2 (tpu
Toma) [1 9K3.]

Pamnop I1. Pyaabsie Munepaist u ux cpactanus / M. 1962. [1 3k3.]

Cucremartuka u Kiaccu(puKaIus ocaIogHbIX mopo u ux aHanoros. Cankr-IletepOypr: Hempa, 1998. [1 3k3.]
FOmiko C. A. Meroas! 1abopatoproro uccienoBanus pya/ M.: Henpa. M.: Heapa. 1971. 344 ¢. [1 3k3.]

5.1.2. JlonoJHATEJIBbHAS JIMTEPATYpa

1.

2.
3.
4,

10.
11.
12.
13.

Adanaceesa E. JI., Ucaenko M. I1. OnpenenuTens THIIEPIeHHBIX MUHEPAJIIOB OKHUCICHHBIX CYIb(QHUIHBIX Py B
otpakeHHOM cBete / M.: Henpa, 1974. - 80 c. [1 3x3.]

Bapabanos B.®. ['enetnueckas munepanorus. J1.: Henpa, 1977. — 329 c. [13x3.]

berextun A.I'. Kypc munepanorun — A.I'. berextun. M.: KJIY. — 2014. — 736 c. [13k3.]

berextun A. T'., T'enxun A. I'., ®unumonosa A. A., lagmyn T. H. Tekctypsl u ctpykTypsl pya / M.: Henpa.
1958. 435 ¢. [1 2x3.]

berextun A. T'., I'enxun A. I'., ®unumonosa A. A., agnyn T. H. CTpyKkTypHO-TEeKCTypHBIE OCOOCHHOCTH JH-
nqoreHHsix pya. / M.: Heapa. 1964. 598 c. [1 3k3.]

Bepnanckuii B.M. OnwiT onucarensHoit MuHepaiorun. U3n-Bo «tOpaiit». 2018 1. 498 c. Pexxum moctyma:
https://biblio-online.ru/book/32242EED-3E36-4964-9C5E-D57B436F01C8/opyt-opisatelnoy-mineralogii
Bounpmckuii Y. C. Omnpenenenue pyaHbIX MHHEPAJIOB 110J] MUKpOcKorioM / Meroaudyeckoe pykoBoacTBo. Tom 1.
M.: Hegpa. 1947. [1 ak3.] Tom 2. M.: Hegpa. 1947. [1 3x3.] Tom 3. M.: Heapa. 1949. [1 5x3.]

Bpy6nesckas T. T. IIpaktuueckas nerporpadusi MarMaTHuecKux IMopoJ: yueOHoe rmocobue Uit CTyIICHTOB. —
Vnan-yns: U3n-Bo bypsarckoro rocynusepcuteta, 2005 — 116 c.

Tanonen P., 'enpu H. HccnenoBanue Hempo3payHbIX MUHEPAIOB O MUKpockonoM. / M.: Mup. 1975. 336 c. [1
9K3.]

I'puropwes JI.I1., XKabun A.I'. Ourorenus munepanoB. M.: Hayka, 1975. — 339 c. [2 3k3.]

TomoBukoB A.A. Munepanorus. — M.: Heapa, 1983. — 647 c. [1 7k3.]

Jmutpues C. 1. OcHoBsl etporpadun. Upkyrck, 1988.

Hcaenko M. I1., bopumranckas C. C., AdanaceeBa E. JI. Onpenenurend TIaBHEHITUX MUHEPAJIOB Pyl B OTpa-
skeHHOM cBete / M.: Henpa. 1986. 382 c.
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14.
15.

16.
17.
18.

19.
20.

21.

22,

23.

24,

25,

26.
27.

28.
29.
30.

Ucaenko M. I1. Onpenenurens TEKCTYp B CTpYKTYp pya/ M.: Henpa. 1964. [1 9k3.]

Ucaenko M. II. Ompenenurens TeKCTYp W CTpykTyp pya/ M.: Heapa. 1964. Usn. 3-e, nepa6. u gom. - M.:
Henpa, 1983. - 261 c. [1 9k3.]

Kusze B. C. KononoBa U. b. PykoBoacTBO k 1ab0opaTOpPHBIM 3aHATHAM 110 001Iei nerporpadun: ydeOHOe 1mo-
cobue s By3oB. — M.: Henmpa, 1991. — 128 c.

KpacromekoBa JI. A. OCHOBBI NpakTHYECKOH meTporpaduy MarMaTHIECKHX W METaMOpP(UUECKHUX IIOpPOJ,
Tomck, 2011

Kpusosuues B.I'. Munepanornueckuii cnosaps. CI16.: M3n-Bo C.-IletepOypr. yH-Ta, 2008. — 555 c. [1 7k3.]
Jlazapenkos B. I'. Ilerporpadus marmarindeckux ropusix nopoa, Cankr-IlerepOypr, 2012

JIsxoBuu, B. B. Akueccopubsie Munepaisl. 1Ix renesuc, coctas, KnaccuuKanus 1 MHIUKaTOpHbIe Npu3Haku / B.
B. JIsxosuu; AH CCCP, M-Bo reosorun CCCP, H-T MHMHEpanoruu, re0XUMUN U KPUCTAJUIOXUMHMH PEAKHX
aneMeHTOB. — M.: Hayka, 1968. — 276 c. [2 5Kk3.]

Muosckuit A. B. Munepanorus u nerporpaduss, Mocksa, 1958, 1985.

OnTHyeckre CBOHCTBA OPOA000PA3yIOIINX MUHEPAIOB: yaeOHoe mocobue / mox pexa. A. . Yepnsiméra, H. 1
KyryzoBa — Tomck: M3a. ITHTH, 2007. — 80 c.

CazonoB A. M. JlabopaTOpHEI MPaKTUKYM IO METPOrpauIecKuM METoAaM HCCIeIOBaHMs: yueOHoe mocodne —
Kpacnosipek, 1990. — 184 c.

CazonoB A. M., @aita6epr 3. H. KpructammoonTiHueckuii METOI OIpeIeIeHUs MOPoJ000pa3yIONINX MUHEPAIOB:
yuebHoe mocooue — Kpachosipck, 1990. — 116 c.

CepebpennnkoB A. M. /lnarHoctiHyeckre TaOJUIbl ONTHYECKUX CBOHCTB MHUHEPAJIOB JUIsl IPAKTHYECKUX HUCCIIe-
JIOBaHUII TOPHBIX IOPOJ IOl MUKpockomoM. Mpkytck, 2005.

CmounbkuH B.®. Tlerporpadus MarMaTHuecKux U MeTamopdudeckux mopoa, Mypmanck, 2003

Cusbix A. . Onpenenuresb MUHEPATIOB U MeTaMopduueckux nopoa. — Upkyrck: Upkyt. yH-T, 1995. — KH. 1. —
120 c.;—Kn.2—-134c.;—Ku. 3 - 136 c.

Crankees E. A. I'enetnueckas munepanorus / M.: Henpa. 1986. [1 3x3.]

IOmxun H., Kamepon. Pynras mukpockonus / M.: Mup. 1966.

Omiko C. A. Metop! 1abopatoproro uccienoanus pya/ M.: Heapa. 1971. 344 ¢. YJIK: 553.08 [1 ax3.]

5.2. Ilepuoguveckue u3IaHusl

N R~wWdE

T'eonorus, pa3Benka u oxpaHa Help

T'eonorus pyIHBIX MECTOPOIKICHHIHA

Jloxnanel akaneMuu HayK

3anucku Poccuiickoro MUHEPaIOrnieckoro oomecTa
Kpucramnorpadus

[Terponorus

Economic Geology

Mineralogical Magazine

5.3. ba3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMbI

1.
2.

3.

oo

10.
11.

12.

13.

TocynapcTBeHHbII MUHEpanornueckuil my3seit um. A.B. Cugoposa: https://mineral-irnitu.ru/ru;

Enunoe okHO mocTyna K oOpa3oBaTenbHBIM pecypcaMm: MUHEpanorus -ckayaTh M YUTaTh OHJIAWH JICKTPOHHbIE
YYeOHHKH OecIuraTHO [uis By30B | EnmnHoe okHo (window.edu.ru)

Knaccudukanus u  cucremMatmka  MUHEPaJoOB, TOPHBIX  IOPOA,  OKAaMEHEJIOCTeH,  METEOpPHUTOB:
http:/kristallov.net/index.html

Munepanorudecknii Myseit um. A.E. ®@epcmana Munepanornyeckuid myseii umenn A. E. ®@epcmana PAH
(fmm.ru)

Hayunas snekrponnas 6ubnunorexa: eLIBRARY.RU https://elibrary.ru/

Hexommepueckuii  cripaBoyHO-00pa3oBaTeNbHbII nopraji AN TE0JIOTOB, CTY/ICHTOB-TE€0JIOTOB:
http://www.geokniga.org/

OTKpbITas cCUCTEMaTH3UPOBaHHas 0a3za MHGOPMAaIMK 0 MUHEPAJIaX M UX MECTOPOXKICHUIX (MecTaX HaXOJI0K) Ha
teppuropun Poccum, Ykpauwnsl, Kaszaxcrana, crpan 3akaBkazbs u CpemHeld Asuu (TeppuUTOpHs OBIBIIETO
CCCP): http://webmineral.ru/ Caiir Webmineral.ru

Caiit re0JIOrNYeCKOro (axymprera MI'y «Bcé 0 TEOJIOTUU»:
http://wiki.web.ru/wiki/3arnaBnas_crpanunal eoBukuneaus Wiki.web.ru

CaiiT poccuiickoro MuHepajorudeckoro obuecrsa: http://www.minsoc.ru/

Alex Strekeisen Otkpbitast 6a3a qaHHBIX MUKpodoTorpaduit nopox: http://www.alexstrekeisen.it/english/
Database  of lonic  Radii. bBasa  [maHHBIX  HMOHHBIX  PaJAWyCOB  XHMHYCCKHX  DJIEMEHTOB:
http://abulafia.mt.ic.ac.uk/shannon/ptable.php

Elsevier Journals & Books Online Library. MurepHer-6ubmroreka KypHaaoB ¥ KHUT u3natenscrBa Elsevier:
http://www.sciencedirect.com

International mineralogical association. MexayHapoaHass MHHEpalorHyeckas accoruarus: https://www.ima-
mineralogy.org/
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http://abulafia.mt.ic.ac.uk/shannon/ptable.php
http://www.sciencedirect.com/
https://www.ima-mineralogy.org/
https://www.ima-mineralogy.org/

14.  Luminescent Mineral Database and Information. bBasa maHHBIX O JIIOMHHECHEHIIMA MHHEDPAJIOB:
http://www.fluomin.org

15.  Mineralogical Society of America. Munepanorudeckoe obriectBo Amepuk;_http://www.minsocam.org/

16.  Mineralogical  Society of Great Britain. Munepamornueckoe  o6mectBo  BenukoOpuraHum:
http://www.minersoc.org/

17.  Open database of minerals, rocks, meteorites and the localities they come from. Otkpeitast 6a3a JaHHBIX IO MH-
HepaJoruu, U MECTOPOXKICHIAM Mupa: https://www.mindat.org/

18.  set of high quality spectral data from well characterized minerals. basa gaHHBIX 10 CIIEKTPaTbHBIM JaHHBIM MH-
Hepanos: http://rruff.geo.arizona.edu

19.  Smorf crystal models. baza nanubIx Mopdonoruu kpucTamioB Muaepainos: https://www.smorf.nl/

20.  The Mineralogy Database. Ba3a maHHBIX MO XUMHYECKOMY COCTaBY MUHepasioB: http://webmineral.com

21.  Wiley Online Library. Uatepuer-oubnuoteka Wiley: http://www.interscience.wiley.com

6. MaTepuajibHO-TEXHUYECKOE o0ecevyeHne TUCHUIIMHBI

6.1. YueOHo-1200paTOpHOE 000py/10BaHHE
B pacnopsbkeHNH CTYAEHTOB B CIIEIMAIN3UPOBAHHBIX YUeOHBIX M 1abopaTopHbx noMemeHusx MI'X CO PAH nmeror-
s crenyrolee yueoHoe u 1abopaTopHOoe 000pyI0BaHUE:

1. OranoHHas U yueOHas (paboyast) KOJIEKIMH 00pa3loB rOPHBIX MIOPOJ U Py, IUTMGOB U aHNITH(OB Pa3ITNIHBIX
TEHEeTHYECKUX TUIOB JUIS IPAKTUIECKUX 3aHATHUI;

2. XUMHUYECKUE PEAKTHBBI 11 MUKPOKAIEIbHBIX XUMHIECKHX PEAKIHH;

3. Munepanornaeckue HaOOphI ISl ONIPEAETICHIUs TUarHOCTUYECKUX CBOMCTB MHHepasnoB (1kaisl Mooca, Komriac,
MarHuThl, papdopoBbie HErNa3upOBaHHBIC ITACTHHKH, IPEIMETHBIC CTEKIIA, CTANBHBIC LIIUIIA)

4, AOpa3uBHBIE MaTE€pHaIIbI, MOJIUPOBAILHbBIC TTOPOLIKH, SMOKCHIHBIE CMOJIBI M OTBEPAMTENH AJSI U3TOTOBIICHUS
MPEenapaToB Al MUKPOCKOIIMIECKUX HCCIICIOBAHMH;

5. Kommieke kaMHepe3HOTo M IUTH(OBAIFHOTO 000pYIOBAaHHS: PACIIMIIOBOYHBIN, NUTH(OBAIBHBIA W TOJIHMPOBAIIb-
HBII CTAaHKU CO CMEHHBIMH JTUCKaMH, CTEKJITHHbIE IIUTHI JUI JOBOJIKH, CTAHKH-aBTOMATHI U MOyaBTOMATHI;

6. OnTryecKue MONAPU3AMUOHHBIC MUKPOCKOIIBI ¢ TIPOXOAAIUM 1 oTpaxkéHHbIM cBeToM (Olympus BX51, Anbra-
mu [Tonap 3), pyaHbie MOISIPU3AIMOHHBIE MUKPOCKOTIBI ¢ 0TpaxkéHHbIM cBeToM (ITOJIAM P-312, MUH-9);

7. Mukpockorn crepeockonudeckuid Mukpomen MC-2-ZOOM Digital, ocHaménnbiii BugeookymsipoM ToupCam
5.1 MP;

8. Komruiexc 060opy1oBaHMst IJIs1 HCCIIEI0OBAHUM PACIUIaBHBIX U (DIIFOMIHBIX BKIIOYCHUI B MHHEpaliax: TepMOKame-

pa TS1500 ms auamaszona temmeparyp a0 1500°C ¢ mporpaMmaropoM U mporpammusiM obecnieuenueM Linksys
32 ¢upmer Linkam Scientific Instruments Ltd. (Aurnums), Ha 6a3e MHUKPOCKOMNA MPOXOISIIETO U OTPaXEHHOTO
csera Olympus BX51 ¢ uudposoii hporokamepoit Olympus Camedia 5200 (SInonus);

6.2. IIporpammHoe obecnieyenne:
Iporpammuoe obecnieuenne Windows 7, MSOffice 2003 npenxa3naueHo [uisi 00ece4eHusi OCBOCHHS JAUCIUTLTAHBI C
MOMOIIIBI0 KOMIBIOTEPHBIX U HHTEPAKTHBHBIX TEXHOJIOTHIA.

6.3. Texunueckue 1 3J1eKTPOHHbIE CPeICTBA 00yYeHH

[IpoexTop At AEMOHCTPALUY NPe3eHTalui

OKpaH A4 IPOCMOTpa MPEe3eHTAUN

[pe3eHTanuy ¢ JIEKHUOHHBIM U PAKTHYECKUM Ipa@MIeCcKUM MaTepHAIOM
Homorpammsr Mumesns-JleBu, Tabnuns! T. H. Usnnéroit u M. C. bezcmepTHO#t
HaGops! Mojenei kpuctamioB

gprwbE

7. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Ha JIeKIIMOHHBIX 3aHATHUSIX HCIOJIB3YIOTCS TUCKyccus, | T-MeTobl, HHIUBHIyaIbHOE 00yUeHHe U 00YUCHHE HA OCHOBE
OIIbITA.

Ha MPAKTUUCCKUX 3aHATUAX HUCIIOJB3YIOTCA I'pyNIiOoBass U MHAWBHAYaJIbHass NUCKYCCHUS, KOJIJICKTUBHAA pa60Ta, UHIU-
BUAYyaJIbHOC 06y‘-I€HI/IC, 06y‘~I€HI/I€ Ha OCHOBC OIIbITA, I/ICCJIGHOB&TCJII;CKI/IIZ METO/[, OKCIICPUMCHT.

Bo BpeMs CaMOCTOSITEJILHOM pa6OTLI MPUMCEHACTCS CaAMOCTOATCIIBHOC M3YYCHUE TCOPCTUYCCKOI'0 MaTcpuajia AUCHU-
IUIMHBI C MCIIOJIb30BAHHEM OCHOBHOM M ﬂOHOHHHTeHbHOﬁ JIMTEpaTyphbl, HUHTCPHET-PECYPCOB, I/IH(I)OpMaIII/IOHHI)IX 633,
BBIITOJIHEHUEM BaﬂaHHﬁ.

8. @oHIbI OLIEHOYHBIX MATEPHAJIOB /JIsl TEKYIIEr0o KOHTPOJISA H MPOMEKYTOUYHOIH aTTecTalun

Jrtansl GOPMUPOBAHMA KOMIIETeHIMI (MHIUKATOPOB TOCTUKEHUS] KOMIIETEHIUI)
U MX [0Ka3aTeJieil (1eCKpUITOpPOB)

26


http://www.fluomin.org/
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http://webmineral.com/
http://www.interscience.wiley.com/

Komnerenmus IK-1

HaunmeHoBaHue pa3jaejaa

NJT-1nk1

MU JI-2nk1

3-1

y-1

B-1

3-1

Y-1

B-1

Ipenmer nerporpadus. OCHOBBI KPUCTAIIOONTUKH. M3roToBIIe-
HHE U NPOKpAIIMBaHUE [IPENapaToB A1 MUKPOCKOMMMYECKUX
HMCCIIEIOBAHUM.

Onruueckue CBOMCTBa MOPOI000pa3yIONINX, aKIIECCOPHBIX U
BTOPUYHBIX MUHEPAJIOB

MarmaTuueckue TOPHBIC MMOPOJbI

MeTaMOp(l)I/ILIeCKI/Ie 1 METAaCOMAaTUYCCKUEC I'OPHBIC TOPOAbL

+

Oca1ouHble TOPHBIE TOPOJIBI

o (OB lwl N

[Mpenmer muneparpadus. Pyanas mukpockonus. M3rotosnenue
MIOJIMPOBAHHBIX ILITH(OB.

JluarsocTuyeckue CBOMCTBA PYIHBIX MUHEPAIOB U METOABI X
N3yICHUS

(o]

TeKCTypHO-CTPYKTYPHBIN U IApareHeTUUECKUIl aHaJIu3bl py

Acconnanuu pygHBIX MHHEPAIOB

+

10

KauectBennas XapaKTCPUCTHKA MNPOMBIIIIJICHHBIX TUIIOB DY

Komnerenuus ITK-2

HaumenoBanue pasnena

NJI-1nk2

NJI-2nk2

3-1

y-1

B-1

3-1

y-1

B-1

[penmer nerporpadus. OCHOBEI KPUCTAIOONTHKH. 3roToBIIe-
HHUE U IPOKpAIINBaHUE MIPETapaToB T MUKPOCKOITMIECKIX
HUCCIIEIOBAHUMN.

Onrudeckue CBOMCTBA noponoo6pa3yronmx, AKIECCOPHBIX N
BTOPUYHBIX MUHEPAJIOB

MarmaTtuyeckue ropHbIe IOPObI

Meramopduueckre 1 MeTacoMaTHuECKHE TOPHbIE TTOPOJIbI

+

Oca1ouHbIe TOPHBIE TOPOJIBI

o (OB w N

[Mpeamer muneparpadus. Pyanas mukpockonus. M3rotosnexue
MOJIMPOBAHHBIX IIITH(OB.

JluarHocTuueckye CBOMCTBA PyIHbIX MUHEPATIOB U METObI X
U3Y4YECHHUS

TeKCTypHO-CTPYKTYPHBIN U IApareHETU4ECKUl aHaIu3bl Pyl

Acconmanuu pyJaHbIX MUHEPAJIOB

+

10

KauecTBeHHast XapaKTepHUCTHKA IPOMBIIIJICHHBIX TUIIOB PYA

Komnerenmus ITK-3

HaumeHnoBaHnue pasaesia

HN-1nk:

HNI-2nk:2

3-1

y-1

B-1

3-1

y-1

B-1

[Ipeamer nerporpadus. OCHOBBI KPUCTAIUIOONTHKH. V3roToBme-
HHE U IIPOKpAIINBaHUE MPENapaToB sl MUKPOCKOIIMIECKUX
HUCCIIEIOBAHUM.

Onrudeckue CBOMCTBA n0p0n006pa3yronmx, AKIECCOPHBIX U
BTOPUYHBIX MUHCPAJIOB

MarmaTtndeckue TOPHBIC MMOPOJbI

MCTaMOp(bI/I‘leCKI/IC 1 METAaCOMATHYCCKUEC I'OPHBIC TOPOAbL

OC&Z{O‘IHLIC TOPHBIC MMOPOJbI

o (O~ |wWw N

IMpeamer muneparpadus. Pyanas mukpockonus. M3rotosnenue
TIOJIMPOBAHHBIX IIITH(OB.

,HI/IEII‘HOCTI/I‘ICCKI/IC CBOICTBa PYAHBIX MUHEPAJIOB U METOJbI UX
N3Yy4YCHUSL

(o]

TeKcTypHO-CTPYKTYPHBIH M NapareHeTHYEeCKUi aHaIM3bl Py

ACCOIII/IaIII/II/I PYAHBIX MUHCPAJIOB

10

KauectBennas XapaKTCPUCTHKA MPOMBIIIJIICHHBIX TUIIOB DY
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CooTHeceHHe OLIEHOYHBIX MATEPHAJIOB TEKYIIEr0 KOHTPOJIsI YCIIeBAeMOCTH H
NMPOMEKYTOYHOI aTTEeCTalUHU C Pe3yJIbTATAMH 00y4YeHHUst

Howmepa 3ananuii 1 Bonpocos u3 Howmepa 3apanuii u Bonpocos
Urexc Wnnexc ne- OLICHOYHBIX MaTepHaOB KOHTPOIIS 13 OIICHOYHBIX MaTEpPHaIOB
Wupexe Vinmkatopa CKpUIITOpa UH- | TEKyLIeHW yCIeBaeMOCTH, I03BOJSA- | NMPOMEKYTOUHOM aTTecTaluy,
KOMIIE- JloeTHKenus JMKaTopa 10- IOIINX OLEHUTH CTENEHb CHopMHu- MTO3BOJISTIOIUX OLICHUTH CTe-
TEHLUH CTIXKCHHS KOM- | POBAaHHOCTH JAECKPHUIITOpA KOMIIE- NeHb chOpMHUPOBAHHOCTH
KOMITETEHIINU
NEeTEeHINU TEHLUH JIECKPHUIITOPa KOMIIETEHIIUH
u3 nyHkToB 4.4./ 8.2.3. u3 nyHkTa 8.2.5.
3-1 1/ 10, 11, 17
M A-1nki ¥-1 1,9, 10,11/ 17
B-1 1,9, 10,11/ 11, 17
TIK-1 3-1 1/1 1,2,5,7,15,16, 18,19
U A-2nx: ¥-1 1,2,8,10,11/21,7,8, 10 1,2,5,7,15,16, 18,19
B-1 1,2,8,10,11/8, 10 1,2,3,57,15, 16,18, 19
3-1 1,3,4,5,6/6 6,8,9 12,13, 20
UA-1nk2 ¥-1 1,3,4,5,6/ 8,9,12,13, 20
B-1 1,3,4,5,6/9 6,8,9 12,13, 20
fK-2 3-1 1/211,3, 4
U A-2nk2 y-1 1/211, 3, 4
B-1 1/211, 3,4
3-1 1/ 14,21
HU-1nks3 y-1 1/ 14,21
B-1 1/ 21
TK-3 31 1,2,3,4,5,6,7,8/5 22
M A-2nk3 Yy-1 1,2,3,4,56,7,8/5 4,22
B-1 1,2,3,4,56,7,8/5 22

8.1. OueHo4HbIe MaTepHAJIBI AJIS1 TEKYLIEr0 KOHTPOJIS:

8.1.1. Marepuanl 1151 NpoBeIeHHs TEKYIEro KOHTPOJIS 3HAHUIA CTY/IEHTOB:

Ne KouTtpoaupyembie TeMbI MHauKaTophl J0CTHIKEHUST KOMIETeHIMii
Bun xonrpoas
n/n (pa3neJibl) (KOMIIOHEHTBI), KOTOPble KOHTPOJIUPYIOTCS
1 VetHii onpoc 1,2.3,4,56,7,8,9, 10 N -1nx1 UA-2nx1 UA-1nk2: UA-2nx2 WA-1nks
NJ1-2nk3
2 IMpoBepka BBITIOJIHEH- 1,2.3,4.5,6,7.8,9 10 NA-1nx1 AA-2ni1 UA-1nk2 UA-2nk2 UA-1nks
HBIX 3a7aHui NJ1-2nk3
g | !lposepka encis 1,2,3,4,5,6,7,8,9,10 UJ1-Lnk2 MJT-2mcr
3amnucei JeKIui
IMpoBepka BeeHHs
4 3ammceil NPakTHK 1,2,3,4,5,6,7,8,9,10 U-1nk: UA-2nk-2 U-1nks UT-2nks

8.1.2. CriMCOK YCTHBIX BOIIPOCOB:

Paznea 1. Ilpeamer nerporpadus. OCHOBbI KPUCTAIIOONTUKH.

AJIA MUKPOCKOITMYE€CKUX HCCJIeI0OBAHMIA.

N ~WNE

METOJIOB.

0.  OOGmue npréMbl HAOIOACHUS.
1. OcoGeHHOCTH HACTPONKU MHUKPOCKOIIA.
2.  Texuuka 6€301aCHOCTH MPH PabOTE 32 MUKPOCKOIIOM.

Mertoipl ieTporpapuIecKuxX UCCIeI0BaHMUA.

OCHOBHbIE TIOHSATHSI NETPOrpahUIECKON TEPMUHOIOTHH.
OCHOBHBIE TTIOHATHS KPHUCTAILIOOITHKY.
3aKOHBI OTPAXKCHHS U MPEIOMIICHHS CBETA.
I'eomeTpuueckre MOIENIN ONITHYECKUX CBOWCTB KPHCTAIUIOB.
VY CcTpoHCTBO MUKpPOCKOTIA.

Hcropust nerporpaduueckoro MeToa.
MeToap! H3roTOBIEHUS TUIH(OB U OIUPOBAHHBIX MIUTH(OB.
OcobeHHoCcTH 0TOOPA M TPOOOOATOTOBKH MPEMAPATOB JJIsI HCCIASIOBAHUHN C TTIOMOIIBIO IPYTHX aHATHTHYEC KHX

H3rorosjienue u MNpoKpalmvBaHue npemapatros
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13.
14.
15.
16.
17.
18.

19.
20.
21,
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
Pazgen 2. OnTnyeckue cBOMCTBA MOPOA000Pa3yIONINX, AKIECCOPHBIX M BTOPMYHBIX MUHEPAJTOB.
32,
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

TloBepku MuKpockora.

W3yueHne onTHYECKUX CBOWCTB MHHEPAJIOB IPU OJHOM IOJISIPU3ATOPE.
LIBeT u ABIEHUE TUICOXPOU3MA.

®opMa u pazMep 3EpeEH.

Hanuuue u xapakrep TpeluH.

CBoiicTBa, 00yCIIOBIIEHHBIE MTOKA3aTEIIMH IMIPEIOMIICHHUS: penbed, marpeHeBas IOBEpXHOCTb, IICEBI0a0COPO-

1yl
IIpaBuno bekke.

M3ydenue cBoiicTB MUHEPAJIOB IIPU ABYX MOJIPU3AaTOpaX.

M30TponHble U aHU30TPOIIHBIE MUHEPATIBL.

JIBOIHOE JIydenpenoMiIcHuE.

Homorpamma (mkxana) Mumens-JleBu.

Merton onpeneneHus mopsaaka HHTepHEepeHINOHHON OKPACKH.
[TpubmkeHHOE ONpeeNeHNe BETMINHBI IBOWHOTO JTy4eIPETOMIICHUS.
Iloracanue u ero THIIBL

SIBneHne KOMIEHCAI[UH.

OmnpenencHre HANMEHOBAHMS OCEH ONTHYECKONW MHANKATPHCHI.
OmnpeneneHne cxeMbl MICOXPOU3MA.

W3mMmepenue yria noracasus.

OnpezeneHye cOCTaBa IUIarMoKiasa Mo yrjiaM MoracaHus.

IToponoobpasyroririe MUHEPAIBL.
ONUBUHBI.

IIupoxcensl.

AMpu60IEL.

Crroasl.

I'pynna kBapua.

I'pynmna xanueBbIX MOJIEBBIX IIIATOB.
ITnarnokmnassrl.
DenpaInaTouIbl.

BropuuHble MUHEpPAIIBL.
AK1iecCOpHbIE MUHEPAJIBL.
Pynnble MuHepasl.

Pa3gen 3. MarMmaTudeckue ropHbie NOpPoAbI

44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

CocTaB MarMbl 1 MArMaTU4IeCKUX MTOPO/I.

OCHOBHBIE IPUHIAITBI KPHCTAILTH3AIAN MaTMBIL.
Marmatmaeckas nudepeHranus.

JIukBamus.

OMaHanoHHas A HepeHITHaIs.

ACCUMUIALNSL.

l'eogunamirgeckue 0OCTAHOBKU 3apOKICHUS Maru.
CTpyKTYpBI U TEKCTYPhl MArMaTUYECKUX TOPHBIX TIOPO/I.
®DopMmBbI 3aJIeraHusl MArMAaTHUECKUX TIOPOI.
WutpysuBHbie 1 3¢ dy3uBHBIC TOPOABI, 0COOCHHOCTH UX OTHCAHHUS.
Bynkanuueckue crékia.

OCHOBEI Knaccmbmcaunn, CUCTEMATUKN U HOMCHKJIaTypa MarMaTU4€CKux rmopoa.

Y IBTpaoCHOBHBIC TIOPOMEI.
OCHOBHBIE TIOPOJIBI.

CpenHue mopoIbL.

Kucnple u ynpTpakuciibie HIOPOIHL.
[IenouHBIC TOPOAHL.

Pasnen 4. Meramopduyeckue 1 MeTacOMaTUYeCKHe TOPHbIE MOPO/bI

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Meramopduzm.

®daxTopsl MeTamopduzMa.

Qannn Metamopdu3ma.

Tumer meTamopdusma.

PernonanbsHbIil MeTaMmophu3Mm.

®danuu peruoHATEHOTO MeTaMOppu3Ma.
PernonanbsHbli MeTaMOp(hU3M U TEKTOHHKA TUIHUT.
['maBHBIE THIIBI TOPOJ] PETHOHATBHOTO METaMOphH3Ma.
KoHrakToBBIi MeTaMOppH3M.

Junamomeramopusm.
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71.
72.
73.
74.
75.
76.

ABTOMETaMOp(HU3M.

WMImakTHBIH MeTaMOpPHU3M.

OO01ye cBeICHUS 0 METacOMaTo3¢ 1 METACOMATHYECKHX TOPHBIX OPOaX.
['maBHBIE THIIBI METACOMATHYECKUX TTOPOJI.

CTpYKTYpHI H TEKCTYPbI METAMOP(PHIECKHX M METACOMATHYECKUX TOPHBIX TTOPOJI.
OcoOeHHOCTH OMUCAHUS METAMOP(PHUECKIX M METACOMATHIECKHUX ITOPO/I.

Pazgen S. OcagouHble rOpHbIE IIOPOJbI

77.

HeTpor‘pa(bI/m 0CaI0OYHBIX TOPHBIX TOPO, OCOOEHHOCTHU UX OIKCAHMS.

Paznen 6. [Ipeqver muneparpadus. Pyagnast Mukpockonusi. 3rorosiieHne moInpoBaHHBIX HLTH(OB.

78.
79.
80.

81.
82.

83.
84.

85.
86.

87.
88.
89.
90.
91.
92.

93.

PackpoiiTe cymHoOCTh npeamMeTa MUHeparpapmH.

HasoBure 11e11b, nepednciinte OCHOBHBIE 331241 M METO/IbI TpeAMeTa MUHeparpaduu.

OxapakTepusyiite MecTo MUHeparpaduu cpeny reosoro-MHHEPAIOTHYECKUX JTUCLIUILIMH, HA30BUTE OCHOBHBIC
9Talbl Pa3BUTHS UCTOPUH MHHeparpaGuueckux uaeil 1 MeTo0B.

[Nepeuncnute oOcHOBHEIE (pyHIaMEHTAIBHbIE TPYIBI H Y4eOHBIE TOCOOHS 0 METOaM UCCIIEA0BaHUS PYA.
OnumuTe ONTHYECKYI0 CUCTEMY MUHeparpaduueckoro MEKpOCKOIa 1 IOPSIOK ONPENIeNICHUs] YBEINICHUS MUK-
pockoria.

Packpoiite nonatus cdepuueckas u xpomarudeckas abeppanus, areprypa.

OxapakTepu3yiTe UCTOYHHKH CBETA, CONPSDKEHHBIE ¢ MHKPOCKOIIOM M HE3aBHCHMBIE, MOHOXPOMATBI, CBETO-
(UIBTPHI, pa3perarnlyo CiocOOHOCTh 0O BEKTUBOB (BO3AYIIHBIX 1 UMMEPCHOHHBIX ), MUKPOCKOIIOB.

OnummTe oTpaXkarollue YCTPOUCTBA C MITACTHHKOW M MPU3MOH, NOJISIPU3allIOHHBIE TIPUCIIOCOOICHNSI.

OnummTe ycTpoiCTBO MUKPOCKOIOB Pa3HBIX THIIOB, MCIOJBb3YEMBIX JUIS WCCIECJOBAHUN HMONMPOBAHHBIX IIJIH-
¢oB B otpakénnom ceere: MUH-9, ITIOJIAM P-312, Olympus BX51.

HasoBure o0uive nprémbl HaOIIOACHHS Py IHON MUKPOCKOIIHH.

Omumure NOPSAOK MpOoLenyp MPOTHPAHHS MOJUPOBAHHOTO HITH(A U ero MOHTHPOBAHHS, PETYIHPOBKH OCBE-
IICHUS, EHTPHPOBKA MUKPOCKOIIA, IEPEIBIKCHHS H 3aKpeIUICHHsI 00bEKTa Ha CTONMKE MUKPOCKOIa, Habmoe-
HHS C IMMEpCHel, TpaayHpOBKH MUKPOCKOIIA, H3MEPEHHS MUHEPAIBHBIX 3EpPEH, yX0/a 32 MUKPOCKOIIOM.
[epeurcnute OCHOBHBIC NPaBHUIIA TEXHHKU OE30IIaCHOCTH NPH PaboTe ¢ MHUKPOCKOIIOM M BKIIOYEHHH OCBETH-
TETIBHOMN CHCTEMBI B DIICKTPUUYECKYIO CETb.

OmumuTe NpoIece U3rOTOBJICHUS MONUPOBAHHBIX MUTH(OB, IUTH(OB U3 Pa3ApoOICHHOTO PYIHOIO MaTepuana,
MPO3pavyHO-TIOIMPOBAHHBIX NUTH(OB.

Jaiite obmue cBefeHus 06 00 IUpKe, pacUIOBKe, NITH(OBKE U MOJUPOBKE 0OPA3IOB.

[Tepeuncaure abpa3uBHbIE MaTepuaibl M 00OpyHOBaHHE, HEOOXOIUMBIEC IJISI M3TOTOBJICHHS MOJUPOBAHHBIX
1M OB, METOIbI UUTH(OBKY, MOJUPOBKH, Oe3penbedHO MOMUPOBKY NUTU(OB, TPeOOBaHHMS, TIPEIbSIBISIEMbIE K
MOJIMPOBAaHHBIM LUTH(aM.

HasoBure nedekTsl NONMPOBAHHOTO HUTH(A 1 METOJIBI UX UCIIPABICHUSI.

Pa3gen 7. luarHocTuyecKkue CBOiCTBA PyIHBIX MHHEPAJIOB H MeTOABI UX H3y4YeHH.

94,

95.

96.
97.
98.
99.

100.
101.
102.
103.
104.

105.

106.

[aiiTe onpeneneHus CIeAyOMUM MOHATHAM: OTpaXkaTesIbHasi CIOCOOHOCTH, BPalleHUE TUIOCKOCTH MOJISIPU3aui
MaJafoIIeTo CBEeTa, MHAWKATPUCA ITOKa3aTeNed OTpaXKeHHs, IBYOTpaXXeHHUE, IUCIIEPCHs OTPaKaTeIbHOW Croco0-
HOCTH, BET MUHEpANa B OTPaXXEHHOM CBETE.

[IpuBenuTe MpUMEpPHI IPOSBICHUS OCHOBHBIX ONTHYECKUX CBOICTB Hambojee pacrpocTpaHEHHBIX PyIHBIX MH-
HEPAJOoB.

OxapakTepusyiiTe BIUsIHUE HMMEPCHUH Ha ONITUYECKHE CBOMCTBA MHHEPAJIOB B TIOJIMPOBAHHBIX IUTH(AX.
OnuumTe ONTHYECKUE SIBICHUS TP CKPEIICHHBIX HUKOJISX.

Ha3zoBure 1abopaTopHbIe METOIBI H3MEPEHHS OTPaKaTeIbHON CIIOCOOHOCTH.

OnuumTe TOPSIOK NMPOIEAYp OLEHHUBAHUS OTPaXKaTeIbHOM COCOOHOCTH METOIOM CpaBHEHHS, HaONIOACHUS U
OIIEHKH JIByOTpaXeHUs, 3¢ ¢peKTa aHM30TPONHMH TPH CKPEIIEHHBIX HHUKOJIIX, ONpENeNeHus [BeTa MUHepala B
OTpaXEHHOM CBETE, N3YUCHUSI BHYTPEHHHUX Pe(IEKCOB.

HasoBute crioco0s! onpeaeneHust TBEPIOCTH, MArHUTHOCTH, 3JIEKTPOIIPOBOTHOCTH MHUHEPAIBHBIX 3EPEH B IIUIH-
te.

OxapaxTepusyiite GopMbl cedeHHi, TBOWHIKOBOE CTPOCHHUE, CIIAIfHOCTh MUHEPATIBHBIX 3€PEH B Ut de.
OnummTe METOIMKY CBETOTPABJICHHSI MHHEPAILHBIX 3EPEeH B IUIHdE.

OnumuTe METOABI TUArHOCTUYECKOTO TPABIEHHS, MUKPOXUMHUYECKOTO U KaleIbHOI0 KaueCTBEHHOIO aHAIn3a,
OTIIEYaTKOB, HAOJIFOAEHHUS IPO3PAYHBIX MUHEPATIOB B IMTOJMPOBAHHBIX HITH(AX.

OxapakTepu3yliTe METOABI KOJIHIECTBEHHOTO OIPEIEeIICHISI XUMHUYECKOTO COCTaBa MIHEPAJIOB: JIA3EPHBIH CIIEK-
TpaJIbHBIH, PEHTTEHOCIIEKTPAJIbHBIM, 3JIEKTPOHHO-30H10BBIII MUKPOAHAIIU3.

PackpoiiTe mpUHIUIBI 1 TPUEMBI HCIIOIB30BAHUS CKaHUPYIOMIEH (pacTpoBOi) M IMpOCBEeYNBArONIEH (TpaHCMHC-
CHOHHOM) 3JIEKTPOHHON MHUKPOCKOIHH ISl THATHOCTHKH, ONPEIeNICHIs PeaTbHOM CTPYKTYPH M COCTaBa MUHE-
paJos.

[epedncnure MOPAAOK ONpesieNeHHs PyIHBIX MHHEPAIOB B MOJMPOBAHHBIX HUTHU(AX, C MUCHOIB30BaHUEM JHa-
rHocTrdecknx Tabmun  U. C. Bomsiackoro, C. A. FOmko, Aiitenb6orapara u  bypke, M. I1. Hcaenko,
H. 1. Mymckoit, T. H. Usunésoit u M. C. be3cMepTHOM.
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107. IlpuBennTe MOPSIOK ONHMCAHUS HOJUPOBAHHBIX NUIM(OB NPH JOKyMEHTALMH MUHEparpaMIecKux HccienoBa-
HUH.

108. Omnmummute mporeaypbl MUKPOHOTOrpahpOBaHUs M CIIOCOOBI 3aPHCOBOK MOJIMPOBAHHBIX MUTH(OB.

109. [IlepecuuraiiTe XUMHYECKHE AHAIHM3BI U DIJIEKTPOHHO-30HIOBBIE MHUKPOAHAIN3Bl PYIHBIX MHHEPaJoB Ha (op-
MYJbHBIC €IMHULIBL

Pa3gen 8. TekcTypHO-CTPYKTYPHBIIi H MapareHeTHYeCKUH aHAJU3BI PY.

110. Ilepeuncnute OCHOBHBIE KIaCCH(UKAIMOHHBIE €IUHUIBI CTPYKTYPHI pyJ, MOpP(OreHeTHYECKHe OCOOEHHOCTH
MHUHEPAIBHBIX BBIIEICHUH.

111. Onuuure reHETHYECKHE TPYNIBI U MOP(POIOTUUECKUE TUITBI CTPYKTYP PYA.

112. Ilepeuucnute OCHOBHBIEC KiacCHU(PUKAIIMOHHBIE EIUHUIIBI TEKCTYDP PYA, MOp(hOreHeTHIeCKre 0COOEHHOCTH MUHE-
paJIbHBIX apareHe3HCoB.

113. Onumure reHeTHYECKUE TPYMITBI K MOP(HOIOTUUECKHE TUITBI TEKCTYD Py,

114. OxapakTepusyiiTe TeKCTYpHO-CTPYKTYPHBIH aHAN3 PYI.

115. PackpoliTe 3HaU€HHE TEKCTYPHO-CTPYKTYPHOTO aHAJIN3a ISl BBIIBICHNS 3aKOHOMEPHOCTEH PacpeleeHNs MH-
HEpabHBIX aCCOLHUALNN B MECTOPOXKICHUAX, YCTAHOBIICHUS MTOCIEI0BATEIbHOCTH BEICICHNS MHHEPAJIOB U 00-
pa30BaHNS MUHEPATIBHBIX arperaToB.

116. OxapakTepusyiiTe mapareHeTHYECKUN aHAN3 PYI.

117. Omnmmurte mporiece 3apoXkKIeHUS MUHEPATbHBIX HHINBHUIOB U TeHEPAIlH MUHEPAJIOB.

118. Ilepeuncianurte OCHOBHBIC MUHEPAJIbHBIC MAPAr€HETHIECKUE aCCOLUANNY U KOMILIEKCEHL.

119 Onuuure METOAbI BBIABJICHUSA T'CHCTUYCCKUX TPYIIIT MUHCPAJIOB W MPUHIMUIIBI BBIACICHUSA XPOHOJOTHMYCCKUX
KaTeropuii mpoiiecca pyJa000pa30BaHus U COMOCTABICHHUE UX C BEIICCTBEHHBIMHU CAMHUIIAMH M TCHECTHYCCKUMHU
rpyIIaMHu.

120. JlaiiTe ompe/esicHUE MOHATHUIO TTAparcHe3MucC.

121. Oxapaxtepusyiite ycinoBus 0Opa3oBaHUS M TEOTEPMOMETPHUIO Py MO JaHHBIM HU3Y4YEHUS Ta30BO-KUIKUX BKITIO-
YEHUH.

Paznea 9. Acconmanyuu pyaHbIX MHHEPAJIOB, BCTPEYAIOIINXCS B H3BEPKEHHBIX MOPOJAX, KUJIbHBIX MeCTOPOK/e-

HHUSIX, 0CAJ0OYHBIX, MeTAMOPPHYECKHX H BHe3eMHBIX 00CTAHOBKAX.

122. Tlepeuncnnute U 0OXapaKTEPU3yHTE OCHOBHBIEC aCCOIMAIIMN PYIHBIX MUHEPAJIOB, BCTPEUYAOLINECS B N3BEPIKEHHBIX
MOPOJax M >KWIIBHBIX MECTOPOXKACHHSX.

123. TIlepeuncnnurte U OXapakTepHU3yHTe OCHOBHbBIC ACCOIMAIMU PYIHBIX MUHEPAJOB, BCTPEYAIOLIMECS B OCAJI0YHBIX,
BYJIKAHHUYECKUX, METaMOP(UUECKHX U BHE3EMHBIX 00CTaHOBKAX.

Paznen 10. KayecTBeHHasi XapaKTePUCTHKA MPOMBIILIEHHBIX THIIOB PY/ 10 AaHHBIM MHHEPAJIOTMYECKOT0 aHa-

JIM3a.

124. Tlepeuncnute MUHEPAIBHBII COCTAB OCHOBHBIX IIPOMBIIIJICHHBIX THIIOB PY/I.

125. OnuimmTte METO/IBI ONIPEICIICHUS] OTHOCUTEILHOTO COJICPKAHUS MHHEPAJIOB B ILTH(E.

126. Jlaiite ompeneneHNe MOHATHIO THITIOMOP(HU3M MUHEPAIIOB.

127. IlpuBenure npuMepsl THIOMOP(HBIX MPU3HAKOB HanboJee PacpOCTPaHEHHBIX PYAHBIX MUHEPAIIOB.

128. Oxapaxrepusyiite popmy, pasmMep U XapaKkTep TpaHULl MUHEPAIBHBIX BBIACICHUH B pyIax.

129. IlpuBenure npuMepsl NPUMEHEHUS PYIHONH MUKPOCKOIIMHU NP 00OTaIEHHH.

130. [Ilepeuncante CTPYKTYPHI M TEKCTYPHI Py, BIUAIOIINE HA 0OOTaIeCHHE.

131. HazoBuTe MpOAYKTHI arioMepariy 1 TIaBKH.

132. Onummurte MOPSAOK MPONEAYPHl COCTABICHUS 000OIIEHHOIO MeTporpadguyeckoro u MuHeparpaduIeckoro 3a-
KJIFOYEHUS 110 U3YYEHHOMY MECTOPOXKACHHIO UIIH PYAOIPOSBICHHIO.

8.2 OneHouHble MaTepHAJIbI VI IPOMEKYTOYHOM aTTeCTALlUH

8.2.1. Kpurepuu onenupanus 3a4éta

3auéT BO BTOPOM cemecTpe

Ouenka CyMMapHbIii 6211 32 BBITIOJTHEHHE TECTOBBIX 32 IaHUIA
3auTeHo 75-125
He 3aureno <75

3a4éT B TPETHEM ceMecTpe

Ouenka CymMmapHblIii 6aJ171 32 BbINOJHEHHE TECTOBBIX 3aaHMIi
3auTeHo 67-210
HeyioBieTBOpUTEIHEHO <66

8.2.2. Cnennduxanms TecTOBBIX 32JaHUI /I IPOMEKYTOYHON aTTeCTAlUM
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Jlis mpoBenieHus 3a4era BO BTOpoM ceMecTpe mo aucturmuinHe «b1.B.07 OnTrdeckas MUKPOCKOIIHS MTOPOI U
PYyI» UCTIONB3YyeTCS KOMIUIEKT TECTOBBIX 3aJaHHN, KOTOPBIE coaepxat 3 3aJaHust 0a30BOTO YPOBHS CIIOKHOCTH, 3 3a/1a-
HUS TIOBBIIIICHHOTO YPOBHSA CI0KHOCTH, 4 3aaHUS BBICOKOTO YPOBHS CIIOKHOCTH M HAIPaBJICHEI HA OLIEHKY ¢(OpMHPO-
BaHHOCTH CJICAYIOUINX KOMITETCHIUH (MHANKAaTOPOB HocTmkeHns komrereHunit) M-2nxi UA-1nk.2 U-2nk-2 UA-2nk-3

Bpems Ha BBITIOJTHEHNE TECTOBBIX 3a1aHuH 40 MUHYT.
MakcumanpHas cyMMa 0ajuToB 3a MPaBUIIEHOE BHITIOJIHEHUE BCEX TECTOBBIX 3aMaHuil — 125,

HUAK
YpoBeHb A
Ne . | Bapu- Bann
Tun TecroBoro 3a- Cuenapuii BINOJIHEHHUSI CJI0KHOCTH
TeCTOBOI0 aHT | BapuanT
AaHUs TeCTOBOIO 3a/1aHUs | BapnanT
3a/1aHuSA Il Bapu- | |l BapuanT
Il BapuanT
aHTt
3aJaHue 3aKpPBITOrO
TUINA HA € JUHUYHBIA Bri0paTh o11H IpaBIITHHEII
BBIOOD NPABUIIBHOTO | OTBET M3 MPUBEJCHHBIX BapH- .
1 p Tp PHBCI p Ba3zoBbiit WI-2mx-1 5
BapuaHTa OTBETOB M3 | aHTOB. OTBET 3amucaTh B BU-
YeTBIPEX aJbTEPHA- Je mudpsl B OJIE OTBETA.
TUB
3agaHue 3aKphITOro
THUITa Ha MHOeE-
. BriOpaTh 1Ba IpaBUIBHBIX
CTBEHHBIN BHIOOD —
OTBETa U3 IPUBEICHHBIX Ba- . | WH-2nk1
2 He Oouee 2-X mpa- [ToBbIIEHHBIH 10
puanToB. OTBET 3amucaTh B N-211k-2
BWJIbHBIX BAPHAHTOB
Buze 1KQp B 1OJIC OTBETA.
MPaBUJIBHBIX OTBETOB
13 5-TU aNbTEPHATUB
3ajaHue 3aKpbITOro Y CTaHOBUTH COOTBETCTBHE
THIIA Ha YCTaHOBJIE- MEKIy KapTHHKOH 1 Ha3Ba-
3 HHE€ COOTBETCTBUS HHEM. Bricokuit WI-2mx-2 20
(BoccraHOBNICHHE OTBeT 3anmucath B BU/IE KOM-
COOTBETCTBUS) Omnaruy nuudp u OyKB
Y CTaHOBUTH NPaBUIBHYIO
MOCJICI0BATENLHOCTb.
3agaHue 3aKphITOro
YA HA VCTAHOBIE OtBeT 3amummuTe B BUAE 110-
4 Y CJICZIOBATEILHOCTH UMD, [oseimiennsiii | WI-2pk-2 10
HHE TI0CIIe/I0BATENb-
COOTBETCTBYIOIINX NPEIo-
HOCTH
’KEHHBIM BapUaHTaM B I10Jie
OTBETOB
3anaHne KOMOUHH- Bribepure oauH npaBUIBHBIN
POBaHHOTO THMA C BapHUaHT U JaiiTe KpaTKyro
BBIOOPOM OJTHOTO apryMEHTALHIO.
5 mpaBWIbHOTO OTBeTa | OTBer 3amucath B Bunae Oyk- | [loBermennsiit | WJI-2mx-3 10
U3 YeThIpeX Mpeio- BBI, OTBEYAIOMIEH NPABUIIb-
XKEHHBIX 1 000CHO- HOMY BapHaHTY M KPaTKOH
BaHMEM BHIOOpA apryMeHTalH
3amanne KOMOUHU-
Bribepure 1Ba mpaBUITBHBIX
POBaHHOTO THIIA C o
BapuaHTa U JIaiiTe KpaTKyro
BBIOOPOM HECKOJIb-
KHX BapHAaHTOB OTBE ApTyMCHTAIIHIO.
6 P OtaerT 3anucaTh B BUje OYKB, Bricoknit NI-1nk-2 20
Ta U3 MPEJJIOKEHHBIX
OTBEYAIOIIUX MPABUIBHBIM
Y pa3BepPHYTHIM .
BapUaHTaM U KpaTKoii apry-
000CHOBaHHEM BbI-
MEHTaIUU
6opa
3amaHne OTKPBITOTO
THIIA C Pa3BEPHYTHIM
passepry 3anuiuTe OTBETHI HA BONIPO- . 20
7 otBeToM (case-Study Bricoxuit U-2mk-1
CBI B 3aJJaHUH 10
WJIN METOJ KOHKPET-
HBIX CHUTYAIHii)
3ajaHue OTKPHITOrO
THIIA C Pa3BEPHYTHIM | 3alMIIMTE OTBET Ha BOIPOC B .
8 P PHY p Bricoxuit U-2mk-1 20
OTBETOM (cHTYyauu- 3aJ]aHuH
OHHAs 3a/1a4a)
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3aﬂaHI/Ie OTKPBLITOT'O

BapuaHTa OTBETOB M3
YeTBIPEX aJbTEPHA-
TUB

aHToB. OTBET 3amucaTh B BU-
Je TudpHI B IOJIE OTBETA.

9 THTIA C Pa3BEPHYTHIM | 3aluIIMTe OTBET HA 3aJaHKE bazoBsrit N-1mk-2 5
OTBETOM
3amaHne 3aKpBITOrO
TUINA HA € JUHUYHBIA Bri0paTh o1H IpaBHIIBHBII
BBIOOP IIPABMIIBHOTO | OTBET M3 IPUBEIECHHBIX BapH- .
10 p Tp PHBCIL p Ba3zoBeriit WNI-2mx-1 5

s mpoBeneHus 3a4éta B TpeThbeM ceMecTpe Mo auciumuinie «b1.B.07 Ontudeckas MEKPOCKOIHUS OPOJ U PYI» HC-
MOJIb3YeTCs] KOMILUICKT TECTOBBIX 3aJlaHHii, KOTOPBIC COJACPKAT 8 3aJaHuii 0a30BOr0 YpOBHs CIIOKHOCTH, 11 3amaHuit
MOBBIIICHHOTO YPOBHS CJIOKHOCTH, 3 3a/IaHUsI BEICOKOTO YPOBHS CJIOKHOCTH U HAINPaBJICHBI HA OLICHKY COPMHUPOBAH-
HOCTH CJICAYIONIMX KOMIIETCHIMK (MHAUKATOPOB noctrxkenus kommnereHiwin) UA-1nx1 U-2nk-1 UA-1ok2 U-1ik-3

WA-21k-3

Bpewms Ha BBITOTHEHNE TECTOBHIX 3a4aHui 60 MUHYT.

MaxcumanbsHas cyMMa 0aJioB 3a PaBIIIBHOE BHITIOJIHEHHE BCEX TECTOBBIX 3amannii — 210.

NAK
Ne . | Bapu- Bana
Tun TecroBoro 3a- CueHapuii BbINOJTHEHUS Yposenn
TECTOBOIO anT/ | BapuanT
AaHUs TeCTOBOI'0 3a/1aHUS CJI0KHOCTH
3ajaHus Il Bapn- Il BapnanT
aHT
3amaHue 3aKpBITOrO
TUINA HA € JUHUYHBIA Bri6path o1vH TpaBUIIBHBINA
BBIOOD NPaBHJIBHOTO | OTBET M3 NPUBEJICHHBIX BapH- .
1 p 1P PHBC p bazoBrrit N-2mk-1 5
BapuaHTa OTBETOB M3 | aHTOB. OTBET 3amucarh B BU-
YeThIpex allbTepHa- Je nudpel B 1oJIe OTBETA.
TUB
3agaHue 3aKphITOro
THUITa Ha MHOeE-
. BriOpaTh B2 IpaBUIBHBIX
CTBEHHbIIf BIOOP — OTBETa U3 NIPUBEICHHBIX Ba
2 He Ooree 2-X mpa- P Hosermennsrit | WUA-2nx-1 10
puanToB. OTBET 3amMUcaTh B
BWJIBHBIX BAPHAHTOB
BUzE QP B IOJIC OTBETA.
MIPaBUJIBHBIX OTBETOB
13 5-TU aNbTEPHATUB
3amaHue 3aKpBITOrO Y CTaHOBUTH COOTBETCTBHE
THIIa Ha YCTaHOBJIE- MEX1y KapTUHKOI 1 Ha3Ba-
3 HUE COOTBETCTBHSI HUEM. Bricokuit NJT-2mk-1 20
(BoccTaHOBIIEHHE OTBeT 3anucath B BUJIE KOM-
COOTBETCTBUS) Ounauuy mudp u OykB
Y CcTaHOBUTH NIPaBUIIbHYIO
MIOCJIE/I0BATENLHOCTb.
3aganue 3aKpbITOro
YA AL VCTAHOBIE OrtBeT 3amummTe B BUAE 110-
4 Y CIIEIOBATEIIFHOCTH UMD, [Moseimenueii | WIA-2mk-3 10
HHE HOCITC/OBATENb COOTBETCTBYIOIINX HPEIIO
HOCTH Y p
JKEHHBIM BapHaHTaM B TI0JIe
OTBETOB
3amanne KOMOUHU- BriGepute oquH npaBUITEHBIH
POBaHHOTO THMA C BapHUaHT U JlaiiTe KpaTKyro
BBIOOPOM OJTHOTO apryMeHTaIHIo.
5 npaBuibHOTO oTBeTa | OTBeT 3amucath B Bujae Oyk- | [loBwimenusil | MJI-2mk-1 10
U3 YeThIpeX Mpe/io- BbI, OTBEYAIOLICH PABUIIb-
KEHHBIX 1 000CHO- HOMY BapHaHTy U KPaTKOH
BaHHEM BbIOOpa apryMeHTal|H
3ananne KOMOWHH- Bribepure 1Ba mpaBUIIBHBIX
POBAHHOTO THMA C BapuaHTa U JlaiiTe KpaTKyro
BBIOOPOM HECKOJTb- apryMeHTaLHIo.
6 KUX BapuaHToB oTBe- | OTBeT 3anucaTh B BUJE OYKB, Bricokuit N-1nk-2 20
Ta U3 MPEJUIOKEHHBIX |  OTBEYAIOUIUX MPaBUIILHBIM
Y pa3BEepPHYTHIM BapuaHTaM U KpaTKoii apry-
000CHOBaHHEM BBI- MEHTalnuu
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Oopa

3aaHue OTKPBITOrO
THIA C Pa3BEPHYTHIM

3anuIInuTe OTBETHI Ha BOTIPO-

7 otBeTOM (case-study Ioseimenusiit | U-2nx1 10
CHI B 33/IaHUH
WA METOJ KOHKpET-
HBIX CHTYAITHii)
3amaHue OTKPBITOTO
THTA C Pa3BEPHYTHIM | 3amlWIInuTe OTBET Ha BOIMPOC B .
8 p PHY p Ba3zoBbiit W-1nk-2 5
OTBETOM (CHTyaIlH- 3aJaHAN
OHHas 33/1a4a)
3amaHue OTKPBITOrO
9 TUIA C pa3BepHYTHIM | 3amuiiute oTBeT Ha 3amanue | [loBeimennsiid | WUJI-1nk-2 10
OTBETOM
3aJaHue 3aKpBITOrO
TUINA HA e JUHUYHBIA Br1Opath 0J1MH MpaBUIIBHBIH
BBIOOp MPABUIILHOTO | OTBET M3 MPHUBEICHHBIX BapHU- .
10 p 1p P P bazosniit WU-1nk1 5
BapHaHTa OTBETOB M3 | aHTOB. OTBET 3amucarh B BU-
YeThIpeX aJlbTepHa- Je TudpHI B IOJIE OTBETA.
THB
3amaHue 3aKpPBITOTO
TUIA HA € JUHUYHBIA Bri0paTh o1MH IpaBHIIHHEII
BEIOOp MPaBMIIFHOTO | OTBET M3 NPHUBEIICHHBIX BapHU- .
11 P Ip PHBEI P Ba3oBeriit WI-1nk-1 5
BapHaHTa OTBETOB M3 | aHTOB. OTBET 3amucarth B BU-
YeThIpeX aIbTePHA- Jie nUGpHI B IOJIC OTBETA.
TUB
3amaHue 3aKpBITOrO
THIIA HA MHOXKE-
. Bri0path 1Ba MpaBUIBHBIX
CTBEHHbII BIOOP — OTBETA U3 NMPHUBEICHHBIX Ba
12 He Oouee 2-X mpa- P [Moeimennstit | WUJI-1nk- 10
puanToB. OTBET 3amucaTh B
BUJIBHBIX BAPUAHTOB
Buzie 1MGp B MOJIC OTBETA.
MIPaBUJIBHBIX OTBETOB
13 5-TH albTEPHATUB
3amaHue 3aKpPBITOrO YCTaHOBUTH COOTBETCTBHUE
TUTIA HA YCTaHOBIIC- MeXIy KapTHHKOW 1 Ha3Ba-
13 HHE COOTBETCTBUS HHEM. Bricokuit W-1nk-2 20
(BoccTaHOBIICHUE OTBeT 3amucath B BUIE KOM-
COOTBETCTBUS) OmHaruu nudp u OyKB
YCcTaHOBUTD PaBUIIBHYIO
MOCJIE/I0BATENLHOCTb.
3amaHue 3aKpPBITOrO
THNA HA VCTAHOBIE OTBeT 3aMUIIUTE B BUE I10-
14 Y CJICZI0BATEILHOCTH UMD, [ToBeimennsiit | WUJ-1nk-3 10
HHE TI0CIIe/I0BATENb-
COOTBETCTBYIOIIHX MPEIJIO-
HOCTH
JKCHHBIM BapHaHTaM B TI0JIC
OTBETOB
3amanne KOMOUHU- BriGepure oquH npaBUITEHBIH
POBAaHHOTO THIIA C BapHaHT U JalTe KPATKYIO
BEIOOPOM OJTHOTO apryMeHTAITHIO.
15 mpaBWIBHOTO OTBeTa | OTBer 3amucath B Bunae Oyk- | [loBermennsiit | WMJI-2mx-1 10
U3 YeTBIPEX MPEAJIo- BBI, OTBEYAOIICH MTPaBHIIh-
YKCHHBIX 1 000CHO- HOMY BapHaHTy U KPaTKOM
BaHUEM BhIOOpa apryMeHTaIUH
3anaHne KOMOUHH-
Bribepure 1Ba NpaBUIIbHBIX
POBaHHOIO THIIA C o
BapHaHTa U JaiTe KPaTKyIo
BBEIOOPOM HECKOJIb-
KHUX BapHaHTOB OTBE ApryMCHTAIIHIO.
16 P Ortger 3amucath B Bune OykB, | [loBbimienusiit | MJI-2nk-1 10
Ta U3 MPEI0KESHHBIX
OTBEYAOIUX PABUILHBIM
1 pPa3BEPHYTHIM .
BapHaHTaM U KPaTKOH apry-
000CHOBaHHEM BBI-
MEHTAIUU
bopa
3amaHue OTKPBITOTO
3anuumTe OTBETHI HA BOTIPO- .
17 THUIIA C Pa3BEPHYTHIM IMoBeimmennsrid | WUJI-1nka 10

oTBeTOM (case-study

Chbl B 3aJlaHNHN
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WM METOJ KOHKpET-
HBIX CUTYaIni)
3amanne OTKPHITOTO
THIIA C PA3BEPHYTHIM | 3aIHMIINATE OTBET HA BOIPOC B .
18 p PHY p Ba3zoBbiit WI-2mx-1 5
OTBETOM (CHTyaIlH- 3aaHUHI
OHHAs 3a/1a4a)
3amaHue OTKPBITOTO
19 THIA C Pa3BePHYTHIM | 3alWIINTe OTBET Ha 3a/aHUC BazoBerit N-2mk-1 5
OTBETOM
3amaHue 3aKpBITOTO
TUINA HA e JUHUYHBIA Br1Opath 0J1MH MpaBUIIBHBIH
BBEIOOD MPABUILHOIO | OTBET U3 IIPUBEACHHEIX BapH- Ny
20 p 1p P P bazosniit U-1nk-2 5
BapuaHTa OTBETOB U3 | aHTOB. OTBET 3alucaTh B BU-
YeThIpeX albTepHa- Jie TUGPEI B MOJIC OTBETA.
TUB
3anaHue 3aKphITOTO
TUIA HA e JUHUYHBIA Br1Opath 0J1MH MpaBUJIBHBIH
BBIOOP IIPABMIIBHOIO | OTBET M3 IPUBEIECHHBIX BapH- .
21 p Tp PHBCIL p Ba3zoBeriit WI-1nk-3 5
BapHaHTa OTBETOB M3 | aHTOB. OTBET 3amucarth B BU-
YeThIpeX albTepHa- Jie TUGPEI B ITOJIE OTBETA.
THB
3amaHue 3aKpBITOrO
THIIA Ha MHOYe€-
. Br1Opats aBa mpaBHIIBHBIX
CTBCHHEII{ BHIOOP — OTBETa U3 INPUBEICHHBIX Ba
22 He Oosee 2-x mpa- P [oseimiennsiii | M-2k-3 10
puanToB. OTBET 3amucaTh B
BUJIbHBIX BapUAHTOB
Buze 1MQp B 1OJIC OTBETA.
MIPaBUJIbHBIX OTBETOB
13 5-TU aNbTEpHATUB

OO6yyaronuiicss MOXKeT MOJIb30BAaThCS HA 3a4eT€ CBOMMHU 3aMUCSIMU JIEKIIUN, TPAKTUK U BBHITIOJTHEHHBIX 3a/1aHUH .

8.2.3. TecToBbIe 3aMaHus JJIs IMpoBeACHUA 3auéra BO BTOPOM CeMeECTpE

KomrinekT 3aanuii OI[eHOYHBIX MaTepUaoOB Ui IPOMEXKYTOYHON aTTeCTAIMU 33 2 CEMECTP IO
mucturuHe b1.B.07 Ontuueckass MUKPOCKOTIUS TIOPO U PY/
Hampasnenue noarorosku: 05.04.01 T'eonorusi, HanpaBaeHHOCTh «l €0XUMUS, MUHEPAJIOTH U I€0-
IKOJIOTUS»

®UO cryaenra

| BapuanT

1. 3aganue — 5 6a/10B
Bri0epute npaBuiibHbIN 0TBET. Kakolt MUKPOCKOI MPUMEHSIETCS ISl UCCIIEA0BaHMs TOPOJ B BUJIE
nuM$oB U NPO3pavHO-TIOIUPOBAHHBIX MITHU(POB?

A. Tonsipu3aliOHHbIN ONTHYECKUH PYIHBIM MUKPOCKOII JJIS HCCIEOBAHUS B OTPAXXEHHOM CBETE
b. OnTrueckuii cTepeOMUKPOCKOIT HE MOJIIPU3aLUOHHBIN

B. Ilonspu3allnOHHBIN ONTHYECKUI MUKPOCKOII JIJISl UCCIIETOBAHUS B IIPOXOSALIEM CBETE

. Metannorpadudeckuil ONTHIECKUNH MUKPOCKOI

OTBer:

2. 3ananue — 10 6aa10B (5 62/U10B 32 KaK/IbIil NPaBUJILHBIN 0TBET)
Bri6epute 1Ba mpaBUIBHBIX OTBETA.
Kakue npenaparbl IpUMEHSAIOTCS ISl UCCIEI0BaHUS ONITHUECKUX CBOMCTB MPO3pPauHbIX MUHEPAJIOB
C IMMOMOMIBIO TOJAPU3ATHUOHHOTO OIITUYCCKOI'O MUKPOCKOIIA B IMTPOXOAIIEM cBeTe?
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A. AHtund

b. Hlnmud

B. [Ipo3pauno-noaupoBaHHbINA TUTH(
I Mamka

. TlopomikoBas nmpoba

OTBeT:

3. 3apnanue — 20 6as710B (5 0a/1J10B 32 KaXKAbIH NPABWIbHBIN 0TBET)
ConocraBbsTe PUCYHKHU C Ha3BaHUSIMU [IPENapaToB

3 '.x'l » §4
)

A. Aammud

b. IIpo3padyHo-nonupoBaHHbIN nUH(
B. IITamxka

I Hlnud

OTBeT:
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4. 3apanue — 10 6a/10B (2,5 6as1a 3a KaxKAbId NPaBUJIbHbIN 0TBET)
Onpenennure NpaBUIBHYIO MOCIEIOBATEILHOCTD 3TAMOB M3TOTOBIICHUS MPO3padyHoro mutuda (pac-
ctaBpTe IIUdpHI 3TanoB ot 1 710 4):

A Haxkuneiika o6pasia nuimm@oBaHHON MOBEPXHOCTHIO HA MPEAMETHOE CTEKJIO C IMOMOIIBIO0 Ka-
HAJICKOTO Oanb3aMa M OTIHIMBAHKE BHEITHEH YacTu 00pasiia mocie IpoCyIKu

b PacinoBka ucxomnoro o0pasna u numdoBaHue OAHOM U3 MOBEPXHOCTEN paciuia.
B HaxknenBanue mokpoBHOTO CTEKJIA (U1 IPO3PAYHBIX IITH(OB)

I' ConrndoBbIBaHNE BHEITHEW MOBEPXHOCTH 00pa3lia 10 HY>KHOW TOJIIMHBI.
[TonupoBaHue MOBEPXHOCTH (AJIs1 MPO3PauyHO- NOJIUPOBAHHBIX HUIHU(OB)

OtBer:

5. 3apanue — 10 6as10B (5 62,108 32 NPABUIIbHBIN BHIOOP U S 02J1710B 32 NpaBUJIbLHOE 000C-
HOBaHMe BbIOOpaA)
VYKaxuTe, Kakue JBE TPYIMIbl MUHEPATbHBIX BEUIECTB MO3BOJIAET Pa3IMUUTh METO] OKPAIIUBAHUS
TOPHBIX IOPOJ B pacTBOpe amtoMuHOHA. OOOCHYITE OTBET.

A. KapOonarsl kayiplivs U KapOOHAaThI JKenes3a
b. ®Topuakl n XJI0pUIBI

B. IoneBbie mmarkl ¥ QeITbIIIImaTON/ I

I'. ®ocdarsr u cynbdars

OtBer:

6. 3ananue — 20 6a10B (5 62/U10B 32 NPABUIIbHBII BHIOOP U S 02J1J10B 32 NpaBUJIbHOE 000C-
HOBaHHUe BbIOOPA)
VYKaxuTe, B KAKMX JIBYX Cllydasix TEPMHUH YKa3bIBaeT Ha TO, YTO y MUHEpasia B IIude HabIronaoTes
rpanu. OG0CHYHTE OTBET.

A. 3epHo

b. UnromopdHbIit

B. Annorpuomop¢HsbIit
I'. TunuauanoMopdHbII
J. Kcenobmacr

OTBer:

7. 3ananue — 20 6a/110B
Kakas cxema abcopbuuu Ha MUKpogororpadusx y 3epHa TypmanuHa?
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OTBeT:

8. 3apanmne — 20 60aJ110B
Omnpenenute XapakTep rnoracanus MUHepasa Ha Mukpodororpadun

OTtBer:

9. 3aganue — 5 0a1710B
Kakum siBisieTcst MUHEpa B IEHTPAIBHON YacTu MUKPOQOTOrpaduu Mo OTHOIICHHUIO K TOJSPU30-
BaHHOMY CBETY?

OTBeT:

10. 3aganue — 5 60a/1J10B

Bri6epute nmpaBuiibHbI oTBeT. Kak Ha3bIBaeTcsi CBOWCTBO MUHEPAJIOB U3MEHSATh OKPAcKy B 3aBU-
CHUMOCTH OT HalpaBJIEHUsS] CBETOBBIX KoJeOaHM?

A. TlceBmnoabcopOrus
b. [Ineoxpousm

B. Illarpens

I'. ITonocka bekke

OTBer:
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KoMmekT 3agaHuii OIIEHOUHBIX MaTepUalioB JJis IPOMEXYTOYHOM aTTeCTalluU 3a 2 CEMECTp 1O
nucuumuinHe b1.B.07 OnTuyeckas MUKPOCKOTIWS IOPOA U Py
Hanpasnenue noarorosku: 05.04.01 I'eonorusi, HanpaBieHHOCTh «I €OXUMUSI, MUHEPAJIOTH U T€0-
9KOJIOTUS»
®HUO crygenra

Il BapnanT

1. 3aganue — 5 60aJJ10B
Bri0epuTe npaBuiibHBIN 0TBET. Kakol MUKPOCKOIT IPUMEHSIETCS I HCCIICIOBAHMS ONTHYCCKHUX
CBOWCTB PYIHBIX MHHEPAJIOB B BUE aHILIH(OB U MPO3PAYHO-TIOIUPOBAHHBIX HUIH(POB?

A. Ionspu3aliMOHHBIM ONTHYECKUM PYIHBIM MUKPOCKOII JJI UCCIIEOBAHUS B OTPAXKEHHOM CBETE
b. OnTrnueckuii CTepeOMUKPOCKOI HE OIS PU3ALIMOHHBII

B. Ilonspu3alMOHHBIN ONITUYECKUI MUKPOCKOII JIJIsl UCCIIEIOBAHUS B IIPOXOALIEM CBETE

I'. DeKTpOHHBII MUKPOCKOT

OTBeT:

2. 3aganue — 10 6a/10B (5 0a/1J10B 32 KaK/IbIil NPABUJILHBIA 0TBET)
Bribepure 11Ba IpaBUIIBHBIX OTBETA.
Kakue npernaparsl NpUMEHSIOTCS AJI UCCIICIOBAHUS ONTHYECKUX CBOMCTB HEMPO3payHbIX MUHEpPa-
JIOB C IIOMOIIBIO MOJIIPU3AIIMOHHOTO ONTHYECKOTO MUKPOCKOTIA B OTPAKEHHOM CBETE?

A. Aanuug

b. llnmud

B. IIpo3pavno-moaupoBaHHbIA TUTH(
I'. [nux

. TlopomikoBas npobda

OTtBert:

3. 3apanue — 20 6ass10B (5 0a/1710B 32 KaKAbIH NPaBUJIbHbIN 0TBET)
Comnocrassre pororpaduu npenaparos ¢ AedekraMmu, KOTOpble Ha HUX OTMEYAIOTCs

A. Pacckpucrammuzanus KaHaJackoro 0aib
b. Annumnd Henocrarouno oTuuMdoBaH
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B. Ily3bipu B KaHaaCKOM Oanb3ame
I'. He ynanena oxcuanas rmia€Hka ¢ cynbGuI0B B aHIIUTH(E

OtBer:

4. 3apanue — 10 6a/10B (2,5 6as1a 3a KaxKAblid NPaBUJIbHbIN 0TBET)
Onpenennure TPaBUIBHYIO MOCIEIOBATEIBHOCTh JTANOB HM3TOTOBJICHHS MOJUPOBAHHOTO NUTU(a
(armumuda) u3 TBEPABIX pya (paccraBbTe MUGPHI ATANOB OT 1 10 4):

A. CTopoHa 3aroToBKHM 10ciie MIIM(POBKH MOCIIEA0BATENIbHO MOJIMPYETCS HA CYKHE C TIOMOILBIO
anMasHoi mactel (2 u 1-2 mMxm) u 3arem xpommnuka Cr203 (0003KEHHBIA TUXpOMaT aMMOHHUS) IO
30 cexyH/.

b. Kycouek pynbl pazmepom 2x2x1 ¢cM OTIIHJIMBAETCS aIMa3HOW MWJIOH WM 00AMpaeTcs C Io-
MOIIBI0 a0Pa3UBHBIX MOPOIIKOB C pa3MepaMu 4acTuil 125, 75 MKM U MPOKJICHBACTCS C MTOMOIIBIO
SMOKCUHON CMOJIBL.

B. [Ipokiieennas cropoHa oOpasia nuiudyercs Ha HNUTM(GOBAIBHOM JHUCKE C MOMOIIBI0 adpa-
3UBHOT'O TIOPOIIIKA C Pa3MEPOM YaCTHUIl 28 MKM B TEUCHHUE 2-X MUHYT.

I. CropoHa 3arotoBKu Mociie 0OJUPKHU MOCIEI0BAaTEIbHO NUTU(YETCS HA CTEKIJIE C MTOMOIIbIO
aOpa3HMBHBIX MTOPOIIKOB C Pa3MEPOM YaCTHII 5 U 3 MKM 10 2 MUHYTBI Ka)KIbIM OPOIIKOM.

OtBer:

5. 3apanue — 10 6as10B (5 02/U10B 32 NPABUIIbHBIN BHIOOP H 5 02JU10B 32 NpaBHJIbHOE 000C-
HOBaHMe BbIOOpaA)
VYKaxuTe, Kakue JBE TPYMIbl MUHEPAIbHBIX BELIECTB MO3BOJIAET PA3IHYUTh METOJ OKpallluBaHUS
TOPHBIX MOPOJ B PaCTBOPE «KpAacHOM KpoBsiHOM conm» (rekcaunanogeppara (I11) kamus). O6ocHyi-
TE€ OTBET.

A. Kap6oHats! KaJbIysl U KapOOHATHI JKele3a
b. @Topubl ¥ XI0pUIBI

B. IloneBble mmars! ¥ GeapAInaTon bl

I'. ®ocdarel u cynbdarsl

OTtBer:

6. 3aganue — 20 6a10B (5 0a10B 32 NpaBUIIbHBIN BHIOOP U 10 6a/1510B 32 000cHOBaHUE)
VYKaxuTe, Kakue /1Ba ONTUYECKUX CBOMCTBA MUHEPAJIOB HUCCIENYIOTCS NMPHU OIHOM MOJSPHU3ATOpE.
OO6ocHyiiTe OTBET.

A. XapakTtep moracanusi MUHepaJa

b. TIneoxpousm

B. OpuenTupoBka ONTUYECKON MHAUKATPUCHI
I'. Yron nmoracanus

M. IlceBnoabcopbuus

OtBeT:
7. 3ananue — 20 0a1710B
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Kakoii MakcuManbHBIN TOPSIIOK I[BETOB MHTEPPEPEHIIMOHHON OKPAcKH y 3EpEeH 3rUpuHa Ha MUK-
podoTtorpaduu cnpasa?

—— Birefringence An
§ H

con
a
a0
00
o
s
o060

——= Thickness d [um]

* —— Retadaion rm) WUr-205-2 Wnarnu

OTtBerT:

8. 3aganmne — 20 6a1710B
Ornpenenure XxapakTep MoracaHus MUHepaia Ha MUKpodoTorpadun

OTtBeT:

9. 3ananue — 5 0aJ1710B
Kakum sBnsieTcss MUHepal B IEHTPAIbHON YyacTH MUKpOodoTOrpaduu Mo OTHOLIEHUIO K TOJSPU30-
BaHHOMY CBETY?

OTtBeT:

10. 3aganue — 5 0a710B

Bri6epute npaBunbHBIN OTBET. Kak Ha3bIBaeTCs Kaxyleecss M3MEHEHNE OCBEIIEHHOCTH W PE3KOCTH
arpeHeBol MOBEPXHOCTU U penbeda OSCIBETHOrO MUHEpaia, 00JaJalolero BHICOKUM JBYIIpPe-
JIOMJIEHUEM?
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A. TIceBnoabcopOrust
b. TIneoxpousm

B. Illarpens

I'. TTonocka bekke

OTBer:

8.2.4. Knwoun NMpaBUWIBbHBIX OTBE€TOB K TECTOBBIM 3a/IaHUAM JISI IIPOBEIACHUS 3auyéTa

Homep Te- IIpaBH/IbHBIE OTBEThI
CTOBOIO
Bapuanr | Bapmuanr |1
3aJaHusA
1 B A
2 b, B A,B
3 1T, 2A, 35, 4B 1B, 2I', 3A, 4B
4 1B, 2A, 3T, 4B 1B, 2B, 3T, 4A
A. MeTtoyKka OKpalIMBaHUsl TOPHBIX MOPOJ pac-
B. Meronuka OkpalluBaHHUsS TOPHBIX IOPOJ A p P POA P
TBOPOM «KpPacHOH KpOBSIHO# conm» (Tekcanma-
pacTBOPOM ATIOMHHOHA II03BOJSIET  OBICTPO
Ho(eppata (III) kamms) mo3BomsieT OBICTPO TOA-
MOACYNTATh IIPOIEHTHOE COOTHOIIEHHE MHUHE-
5 CYNTATh TNPOIIEHTHOE COOTHOIIECHHE MHHEPAJIOB,
pajoB, OTHOCSIIMXCSA K TPYIIIE MOJEBIX IIMa-
OTHOCSIIMXCS K TPpyIIe KapOOHATOB KaIbUus (HE
TOB (HE OKpamMBAaIOTCA) M (eIpIIIIATHIOB
. OKpAIIMBAIOTCS) ¥ KapOOHATOB Keje3a (OKpalln-
(OKpammBaroTCs B PO3OBHIH IBET). M
BAIOTCSl B CHHHH LIBET).
b, I'. Unnomopduslit — naeansHas popma KpH-
> A pd A q)up P b, 1. Ilreoxpom3m u mceBpoabCcopOLHI0 MOKHO
6 CTajyla ¢ TPaHsSMH, THITUANOMOPQHBIA — IpaHu
YBHUIETH TOJILKO IPH OJTHOM IOJISIPU3ATOPE.
y KpHCTaJUIa €CTh, HO OHH HE UJIealIbHbIC
7 O6parHas cxema abcop6bunu No>Ne tpertuii (11I) mopsaok
. . . . 3aKOHOMEpPHBIM CIIOKHBIH TosIocyaThiil (Tosu-
8 3aKOHOMEPHBIN MPOCTON JIBOMHUKOBBIN .
CHUHTETHYECKUIN)
9 AHHU30TPOITHBIM W30TponHbEIM
10 b A

8.2.5. TecToBble 3agaHus AJ15 NPOBe/IeHUs 3a4€Ta B TPeTbeM cemMecTpe

KoMrutekT 3a1aHnii OIEHOUHBIX MaTEPHAIIOB [ TPOMEKYTOYHOM aTTeCTalny 3a 3 CEMECTP T10
muctumuinHe b1.B.07 Ontrueckas MUKpOCKONIUS IOPOJ U PYJ
Hanpasnenue noarorosku: 05.04.01 I'eonorus, HanpaBieHHOCTh «I €OXUMUS, MUHEPAJIOTH U T€O0-
JKOJIOTUS»
®UO cryaenra

| BapuanT

1. 3ananue — 5 6a110B
Boi6epute npaBunbHbI 0TBET. Kak Ha3bIBaeTCs JIyd CBETa, XOJ KOTOPOTO B aHU3O0TPOIHBIX MHHE-
panax oOpa3yeT BOTHOBOW ()POHT cO c(HepUuecCKUMHU BOJTHAMH, MEPHEHIUKYISIPHBIMU HaIpaBlie-
HUIO €T0 PacCIpOCTPAHCHHUS?

A. OOBIKHOBEHHBIH
B. HeoObIKHOBEHHEBIH
B. OnTnueckas nHaukarpuca

I OoTuueckas ochb

OTBer:
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2. 3aganue — 10 0an10B (5 0217108 32 KaXK/AbIH NPABUJILHBIH 0TBET)
BriGepute 1Ba mpaBUIBHBIX OTBETA.
MI/IHepaJ'ILI KaKMX CHHTOHUM SIBIISIFOTCS OIITHYECKHU O,HHOOCHBIMI/I?

A. Kybuueckoii

b. I'excaronanbHOM
B. MoHOKIMHHOK
I'. TpukuHHOMK

. TerparoHanbHOU

Otsert:
3. 3apanue — 20 6ass10B (5 0a/1710B 32 KaKAbIH NPAaBUJIbHBINA 0TBET)

ConocTaBsTe PUCYHKU C XapaKTEpPOM ONTHUYECKOrO MOTacaHusi MUHEpaia IpU CKPEHICHHBIX IMOJIf-
puzaropax.

| 755
A. HezakoHOMepHOE 00auHoe
b. 3akoHOMepHOE cloKHOE pemeéTuaroe
B. 3akoHOMEpHOE 30HaNIBHOE
I'. HezakoHOMEpHOE BOJTOKHUCTOE

Otser:
4. 3aganue — 10 6an10B (2,5 0an/1a 32 Ka:KAbIii IPABUJIbHBIN 0TBET)
Omnpenenute NMpaBUIBHYIO MOCIENOBAaTEIbHOCTh ONpPENEIEHUs] BEIUYMHBI CHIIBI JIBOMHOTO JIyue-
npenomieHus (paccraBbre HU(pPHI ATANoB oT 1 110 4):
A Ha cronnk MUKpOCKONA YCTaHABIMBAIOT HUIM( M MPU CKPEIIEHHBIX MOJIIpU3aTopax Mpo-
CMaTpHBAIOT BCE 3epHa U3y4aeMOro MUHepaja. BeIOMpaioT 3epHO ¢ HauBBICIIEH HHTEP(HEPEHIINOH-

HOW OKpAaCKOH;

b Ha HOMOrpaMMe HaxoJsT TOUKY MEPECEUCHUsI 3TOM OKPACKH C TOPU30HTAIBHOUM JIMHUEH, CO-
otBeTcTBYOIIEH Tonmmue numda 0,03 mm. Uepes 3Ty TOUKY MPOXOAUT OHA U3 BeepooOpa3Ho pac-
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XOAAIIHUXCA HHHHﬁ, KOTOpasa u GYIICT COOTBCTCTBOBATh BCIMYHUHE CHJIBI I[BOI>'IHOF O JIy4cCIIpCiIOMJIC-
HU.

B OnpenensitoT mopsiok HauBbICIIeH HHTEPPEPCHITMOHHOW OKPACKH;
I [ToBepsroT MUKpPOCKOTI (OCBEIIEHUE, LICHTPUPOBKA, CKPEILIEHHOCTh MOJISIPU3aTOPOB);
Otser:

5. 3apanue — 10 6a/10B (5 0a/1J10B 32 IPABUJILHBIA BHIOOP U S 0aJ1J10B 32 NpaBUJIbHOE 000C-
HOBaHHe BbIOOpA)
Munepanbl Kakod CHUHIOHUM HMEIOT ONTHYECKYI0 H30TPONHYI0 HMHIUKAaTpucy B Buie cdepbl?
O06ocHyiiTe OTBET.

A. I'ekcaroHanbHOM
b. TerparonanbHO#
B. Kyouueckoit

I'. TpuronanbHOM

OTtBer:

6. 3ananue — 20 6as10B (5 02/U10B 32 NPABUIIbHBIN BHIOOP H 5 0aJU10B 32 NpaBHJIbHOE 000C-
HOBaHMe BbIOOpA)
VYKkaxuTe, Kakue /Ba TePMUHA TEKCTYp HCIONb3YIOTCS JUIsl TOPHBIX MOPOJI MarMaTuyecKoro Mpouc-
xoxaeHusi. OO0CHYHTE OTBET.

A. CianneBaras
b. OmonnansHas
B. ITimoituaras

I'. TpaxutonnHas
J. I'aeticoBuiHas

OTtBerT:

7. 3aganue — 10 6aa710B
CKOJIBKO ONTHYECKUX OCEM MMEETCS Y MHHEPAJIOB, KPUCTAUIU3YIOIIUXCS B HU3IICH KaTETOPHH
cuMMmeTpun’?

OTBer:

8. 3ananue — 5 0as10B
Onpenenure Tekctypy ampudonuta Ha Gororpadun
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OTtBeT:

9. 3ananue — 10 0a10B
Kak Ha3bIBaeTCsl CTPYKTypa, KOTOpas BCTpEYaeTCs B MOPOJIaX, OOraTbIX PYJHBIM MHHEPAJIOM U Xa-
pakTepu3yeTcst UIMOMOP(PU3MOM CUIMKATHBIX MUHEPAJIOB OTHOCHTEIBHO PYJHBIX MUHEPATIOB?

OTtBert:

10. 3aganue — 5 0a1710B

Bribepure npaBuibHbIM oTBeT. Kak Ha3bIBaeTCsl 4acTh METPOJIOTHH, 3aHMMAIOLIAsics JeTalbHbIM
ONMCAHUEM MHMHEpAJIbHOIO COCTaBa MarMaTU4YeCKUX M MeTaMOp(UUECKHUX TOPHBIX MOPOJ, CTPYK-
TYPHO-TEKCTYPHBIX 0COOEHHOCTEH MUHEPAIbHBIX ACCOLMALIUN?

A. Tlerporpadus

b. Muneparpadus
B. Merannorpadus
I'. JTutonorus

OTBer:

11. 3apaunue — 5 0aJ1/10B
Bri6epute npaBunbHbI 0TBEeT. Kak Ha3bpIBaeTCs CBOMCTBO HEMPO3PAYHBIX MUHEPAJIOB, XapaKTepH-
3YIOIIIee OTHOIIICHHE HHTCHCHBHOCTH OTPAYKCHHOTO CBETa K MHTEHCUBHOCTH TTAJIAF0IIETO CBeTa?

A. OtpaxarenpHasi CHOCOOHOCTh
b. /IByorpakeHnue

B. Iliteoxpousm otpakeHus

I'. BuyTpennuii peduiexc
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Ortser:

12. 3apanue — 10 6a510B (5 62/U10B 32 KaKIblil IPaBUJILHBIN 0TBET)
BriGepute nBa mpaBHIBHBIX OTBeTa. Kakue Herpo3padHble MHHEPAIbI SBISIOTCS M30TPOITHBIMHU B
OTpaxEHHOM cBeTe?

OTtBeT:

13. 3aganue — 20 6a/10B (5 0a/1710B 32 KaKIbIH IPABUJIbHBINH OTBET)
CormocTaBbTe pUCYHKH C Ha3BaHUSIMU CTPYKTYP PYX

A. DMyJIbCHOHHAs peleTyaras
b. UnnomopduozepHuCTast

B. PenukroBas

I'. IInacTuHuaras

OTBeT:

14. 3apanue — 10 6as710B (2,5 0asi1a 32 KaKAbIH NPABUIbHBIA OTBET)
Omnpenenute MPaBUIIbHYIO TIOCIEOBATEIFHOCTS HAOMIONEHUS BHYTPEHHUX PE(IIEKCOB PYIHBIX MH-
HepasioB (paccTaBbTe HUGPHI 3TAnoB ot 1 10 4):

A BximounTh aHanu3arop W Hauboyiee CHJIBHOE OCBEIIEHUE, BBECTH MPU3MY B OIaK-
WLTIOMHHATOPE;

b Ecnu y MmuHepana HeT mIoCKocTel CrIafHOCTH, KOCBIX TPELIUH U CKOJIOB, TO MOKHO ToIlapa-
natb MHUHEpPAJ, CACIaB SIMKY KOHIIOM CTAJILHON WIVIBI U Ha6J'IIO)IaTB BHYTPCHHUC pe(l)J'ICKCI)I B I10-
pOIIIKe.

B VYcranoButh 011H U3 00EKTUBOB € O0MbIIION anepTypoit (yBennuenue 20%, 40x u 6onee);
____I" Habmromate xapakTepHble MeCTa MPOSBICHUS BHYTPEHHUX pe(IeKCOB — MIOCKOCTU CIIaifHO-
CTH, KOCBIC TPCIIUHEBI X CKOJIBI B MUHEpaJIax.

OTBer:
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15. 3aganue — 10 6ans10B (5 0217108 32 IpaBUIIbHBINA BHIOOP U 5 0a/1710B 32 IpaBHJIbHOE 000C-
HOBaHHUeE BbIOOPA)

Kakoe cBOICTBO MOMOXET OTJIMYMUTH B aHNUIM(Ee MOHOKIMHHBIA MUPPOTHH OT T'€KCAarOHAJIBHOTO?

OO6ocHYHTE OTBET.

A. Lper

b. OTpaxarensHasi CHOCOOHOCTh
B. Anuzorponust

I'. MarHuTHOCTB

OTtBer:

16. 3ananue — 10 6as10B (2,5 6a/u1a 32 NpaBUILHBIN BHIOOP U 5 0aJJI0B 32 NpaBUJIbHOE 000C-
HOBaHHeE)

VYkaxuTe, Kakie JBa MUHEpaJla SIBJISIFOTCS] 3TaJIOHaMU OTPa)kaTesIbHOM CIIOCOOHOCTH B MUHEparpa-

¢un. O60cHyIHTE OTBET.

A. I'padur

b. I'anenut

B. Monub6neHur
I'. IImput

J. Kopemnun

OtBer:

17. 3apanne — 10 6a110B
Kak B MuHeparpaguu Ha3bIBaeTCsl ClIOCOOHOCTh MPO3PAYHBIX U MOTYNPO3PAYHBIX MUHEPATIOB IIPO-
CBE€UMBAaTh CBOMM I[BETOM B TOHKHUX CKOJIaX WJIM IIACTUHKAX?

OTBer:

18. 3aganue — S 0annoB
Kakoro 1iera BHyTpeHHUE pedIeKchl y reMaTuTa?

OTtBer:
19. 3apanue — 5 60a/1y10B
HazoBute muHepan, ¢opmyna KoToporo umeer cienyrommii Bua — CusFeSs, B oTpaxk€HHOM cBeTe
XapaKTePU3yeTCsl PO30BBIM IIBETOM, O4€HB OBICTPO MOKPHIBACTCS CHHEH TTOOSKATIOCTHIO.
OTtBer:

20. 3apanue — S 6an10B
Bri6epute npaBuiibHbIN 0TBeT. Kakas cTpykTypa nzoOpakeHa Ha portorpadpun?
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A. IlnmactuHuaras
b. Omynbscuonnas
B. Ockomounas
I'. O6nomouHas

OTBeT:

21. 3apanue — 5 0aJ1710B

Bri6epute npaBuibHBIA 0TBET. C MOMOIIBI0 KAKOTO METOIa MOXHO ONPEICIIUTh TBEPIOCTh MHHE-

pana?

A. TlopomikoBasi MarHUToOrpaQus
b. Merox MUKpOBIaBIMBaHUS

B. KoHockonmuueckuit MeETOL

I'. Meron TpaBienus

OTtBert:

22. 3aganue — 10 6asi10B

BBI6epI/ITC JBa NNpaBUJIBHBIX OTBETA. Kakue JIBa MUHEpaJia 6YI[YT INOKPBIBATHCA MAIHUTHBIM ITOPOII-

KOM TIpH ITOPOIIKOBOI MarHuTorpaduu?

A. T'ekcaroHajabHbIA TUPPOTUH
b. MOHOKIMHHBIN TUPPOTUH
B. Tpounut

I'. Marremur

J. Kamacut

OTBeT:
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KoMmekT 3agaHuii OIIEeHOUHBIX MaTepUalioB JJis IPOMEXYTOYHOM aTTecTalluu 3a 3 ceMecTp 1o
nucuumuinHe b1.B.07 OnTuyeckas MUKPOCKOTIWS IOPOA U Py
Hanpasnenue noarorosku: 05.04.01 I'eonorusi, HanpaBieHHOCTh «I' €0OXUMUS, MUHEPAJIOTH U T€O0-
9KOJIOTUS»
®HUO crygenra

Il BapnanT

1. 3aganue — 5 0a/1J10B
Bri0epute npaBuibHbIA 0TBeT. Kak Ha3bIBaeTCs JIyd CBETa, XOJ KOTOPOrO B aHU30TPOITHBIX MHHE-
pamax oOpa3zyeT BOJHOBOH (POHT C BOJHAMHU B BUJE OSJUIMIICOWIOB, HE TEPICHIUKYISPHBIMH
HAIPAaBJICHUIO €r0 PacipOCTPAHCHUS?

A. OOBIKHOBEHHBIN

Bb. HeoOBIKHOBEHHBIHN

B. OnTuueckas uHAMKaTpuca
I'. OnTuueckas och

OTtBert:

2. 3aganue — 10 6an10B (5 0a/1710B 32 KaXK/AbIH NPABUJILHBIH 0TBET)
BriGepute 1Ba paBUIIBHBIX OTBETA.
MI/IHepaHBI KaKMX CHHTOHUM SIBIISTFOTCS OIITHYECKHU I[BYOCHBIMI/I?

A. Kybnueckoii

b. I'ekcaroHainbpHOM
B. MoHOKIHHHOM
I'. TpukuHHOMK

. TerparonanbHOU

Otser:
3. 3apanue — 20 6ass10B (5 0a/1710B 32 KaKAbIH NPaBUJIbHbIN 0TBET)

CormocTaBbTe PUCYHKH C XapaKTepOM ONTHYECKOTO IOTAcaHWsi MUHEpasa MPU CKPEIICHHBIX IMOJIs-
pu3aTopax.
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A. HezaxonomepHoe 010KOBOE

b. 3akoHOMEpHOE CI0KHOE N0J0CYATOE (ITOJIMCUHTETHUECKOE)
B. 3akoHOMepHOE pOCTOE TBOMHUKOBOE

I'. HezakoHOMEpHOE MO3anvHOE

Ortser:
4. 3aganue — 10 6a10B (2,5 02712 32 Ka:KAbIii IPABUIbHBIN 0TBET)
Onpenenure MpaBWIBHYI IOCIEAOBAaTEIBbHOCTh 3TANlOB OINPEACICHUS YIVIa MEXAY TpelluHaMu
cnaitHocTH (pacctaBbTe UQpHI 3Tanos oT 1 10 4):
A. TloBopaunBalOT CTOIMK MUKPOCKOIA JJISi COBMEILEHHUS C TOM e HUTHIO OKYJspa BTOPOU
CUCTEMBI TPEIIMH CIIAWHOCTH. JlemaroT BTOpoil OTcY€T. PasHuna oTcyeToB NA€T BEIMYMHY yIva

CIIAaUHOCTH (..

b. HaxonmsaT ceyeHue 3epHa MHUHEpaja ¢ XOPOIIO BBIPAKCHHBIMH, T.€. HaUOOJIEEe TOHKUMH U
YETKUMH JIMHUSAMH TPELUH CIaitHOCTH;

B. ITomemaroT 3epHO B LIEHTP MOJI 3pEHUS;

I'. BpaieHuem CToIMKa MUKPOCKOIIA COBMEIIAIOT OHY CUCTEMY TPEIIUH CIAWHOCTU C HUTBIO
OKYJIIpa U JIE€JIAal0T OTCUYET 110 HOHUYCY;

OtBeT:
5. 3apanue — 10 6aa10B (5 6a/U10B 32 NPaBUIIbHBII BHIOOP U S 02JU10B 32 NpaBUJIbHOE 000C-
HOBaHHUe BbIOOPA)
MuHepaibl Kakoli CHHTOHHH UMEIOT ONTHYECKYIO M30TPOIHYIO WHAMKATPUCY B BHJE AIITHIICOMIA?
OO6ocHyiiTe OTBET.
A. TpuknuHHON
b. TerparonansHoOMI
B. Ky6uueckoit

I MoOHOKJIMHHOI

OTtBer:

6. 3aganue — 20 6as10B (5 027108 32 NpaBUIbLHBIN BbIOOP U 10 62/1510B 32 000CHOBaHME)
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YKaxuTe, Kakue [Ba TEPMUHA TEKCTYP UCIOIB3YIOTCS JJII TOPHBIX TTOPOJ METaMOP(HUIECKOTO MPO-
nucxoxaeHusi. OO0CHYHTE OTBET.

A. CnaHmeBaras
b. OmonpanpHas
B. nupoBas

I. Tpaxutonanas
J. I'meticoBunas

OTBeT:

7. 3aganne — 10 6a110B
CKOJIbKO ONTHYECKUX OCEH HMMEETCS Y MHHEPAJIOB, KPUCTALIM3YIOIIUXCS B CPEIHEH KaTeropuu
cummeTpun’?

OTtBert:

8. 3apanue — 5 0a110B
Onpenenure TEKCTYpY MarMaruyeckoil moposl Ha otorpaduu

OTBeT:

9. 3ananue — 10 6a;110B
Kak Ha3bIBaeTcs CTpyKTypa, XapakTepHasi JJI1 FOPHBIX IOPOJ, COCTOAIIUX U3 MUHEPAIOB, HE UMe-
IOIUX COOCTBEHHOTO KPUCTAIOTPaPUUEeCcKOr0 OONHMKA M SBISIONIMXCS KCEHOMOP(HBIMU OTHOCH-
TEJBHO JAPYT Apyra?

OTBeT:
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10. 3aganue — 5 0a1710B

Bribepure npaBuibHbI 0TBeT. Kak Ha3bpIBaeTCS MUKPOCKOIIMYECKOE MCCIIEIOBAHNE PYA B OTPaKEH-
HOM cBeTe?

A. Ilerporpadus
b. Muneparpadus
B. Meramnorpadus
I. JIutonorus

OTBeT:

11. 3aganue — 5 0aJ1710B
Bri0epute npaBuiibHbIA 0TBeT. Kak Ha3pIBaeTCs JMCIEPCHs (M3MEHEHHE) OTPaKaTelIbHOM CIoco0-
HOCTH HEIIPO3PauyHbIX MUHEPAJIOB?

A. OtpaxkarenbHas CHOCOOHOCTD
b. /IByorpaxxenue

B. IliteoxpousMm oTpakeHus

I'. Buyrpennuii peduexc

OTBeT:

12. 3apanue — 10 6a10B (5 62/10B 32 KaKIbIi NPAaBUJIbHBIN 0TBET)
Bribepure n1Ba mpaBUIbHBIX 0TBeTa. Kakne Hempo3payHble MHHEPAIIBI SBIISIOTCSI aHU30TPOITHBIMU B
OTpak€HHOM cBeTe?

A. Tluput

b. [Iupporun
B. I'anenur

I'. KoBemna
. Terpasapur

OTBeT:

13. 3apanue — 20 6a.1710B (5 62JU10B 32 Ka:KAbIH NPABUJIbHBIN 0TBET)
ConocraBbTe PUCYHKHU C Ha3BaHUSIMU TEKCTYP PYI
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A. Honynspnas

b. OpranorenHas yHaciie1oBaHHas
B. lengpuroBas

I'. MaccuBHas

OTtBeT:

14. 3apanue — 10 6amas0B (2,5 0asi1a 32 KaKAbI NPABUIbHBINA 0TBET)
Onpenennure MPaBWIBHYIO MMOCICIOBATEIFHOCTD 3TAINOB ONPEACICHUSI MATHUTHOCTH MHHEPAJIOB B
aHnumMdax METOAOM MOPOIIKOBOK MarHuTorpaduu (paccraBbre MUQPHI ATAoB oT 1 10 4)::

_____A. MbunpHas CycrieH3usl ¢ TOHKOJUCIIEPCHBIM MarHUTHBIM MOPOIIKOM BBIJIEPKUBAETCS HA TO-
BEpXHOCTH aHnuMdpa 1-2 MuH.

_____b. MpuibHYyI0 CYCHEH3UIO0 C TOHKOAUCIIEPCHBIM MAarHUTHBIM MOPOIIKOM HAHOCAT MHUIETKON Ha
aHIUIA(] TPU TOPU3OHTAIHHOM IOJIOKECHUH.

____ B. Aunund nomeniaercs Ha IpeaMETHBINA CTOIUK MHUKpOCKoMa. MuHepai, obiaaaromui mar-
HUTHBIMU CBOMCTBAaMHU, IOKPBHIBAETCSI IJIEHKOW MAarHUTHOTO MOPOIIIKA.

T lllnud HaknoHsETCs, U CYCHEH3USI CMBIBAETCS HECKOJILKUMH KaIUIIMHU CIIUPTA WA AUCTUII-
nupoBaHHOU Bomoi. 1lImnd ocraercs B HAKIIOHHOM ITOJIOKEHUH JI0 TIOJTHOTO BBICHIXAHHUS.

OTtBert:

15. 3apanue — 10 6an510B (5 62,108 32 NPaBUJIbHBII BHIOOP U S 6a/1710B 32 IpaBUJILHOE 000C-
HOBaHHUe BbIOOPA)
Kaxoe cBoiicTBO MOMOXKET OTIMYUTH MapKa3uT OT MUPHUTA B aHILIU(ax B oTpaxk€HHOM cBeTte? O0b-
SCHUTE MIOYEMY.

A. et

b. BHyTpenHue pediuekcsl
B. /IByoTpaxkeHue

I'. TBéprocTh

OTBer:

16. 3aganue — 10 6a10B (2,5 6271712 32 NPpaBUJIBLHBIN BbIOOP M S 6a/1J10B 32 NPpaBHJIbHOE 000C-
HOBaHHeE)

VYKaxuTe 1Ba MHUHEpasla, KOTOPbIE OTHOCSTCS K IPYNIE SICHOOKPALIEHHBIX M UCIOJIB3YIOTCS Kak

9TajoH 1BeTa B MuHeparapduu. O60CHYyITE OTBET.

A. UneMeHUT
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b. Xanpkonupur
B. bopaut

I'. Bonsdppamut
J. Maruetur

OTBeT:

17. 3aganue — 10 60a1710B
Kak Has3pIBaeTcsi CBOMCTBO HENPO3PAYHBIX MUHEPAJIOB U3MEHATh LIBET (WJIM OTTEHOK) B 3aBUCHUMO-
CTH OT HaIlpaBJICHUS MaJACHUS MOJIIPU30BAHHOTO CBETA, HAOII0AaeMOE MPU OHOM ToJIIpu3arope?

OTBeT:

18. 3aganue — 5 0a1710B
Kakoro nBera BHyTpeHHHE pediekca y Mamaxura?

Otser:
19. 3apanmue — S 6a10B
HaszoBute munuepan, dopmysia koroporo umeer cruenyrommii Bug — Cuz(COs)2:(OH)2, B ckomax
HaOTIOAI0TCSl CHHUE BHYTPEHHUE PE(IICKCHI.
Otser:

20. 3aganue — 5 0aJ1710B

Bri6epute npaBuibHBIN 0TBeT. Kakas cTpykTypa nzo0paxkena Ha gororpadum?

A. ITnactunyaras
b. Omynbscuonnas
B. Ockoounas
I'. O6momouHas

OTtBert:
21. 3apanue — 5 0aJ1710B

Bri6epute npaBuibHbI 0TBeT. C TOMOIIBIO KAKOTO METOAA HEJb3s OMPEeIUTh TBEPAOCTh MUHE-
pamna?

A. Meron napananus (meron A.I. berextuna)
b. Merox MUKpOBaBIUBaHUS
B. IlopomkoBast MmaruuTorpadust
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I'. Meton onpezeieHust OTHOCUTENbHOU TBEPAOCTH IOJIUPOBKU

OTtBer:

22. 3ananue — 10 6a10B

Bribepure 1Ba mpaBmibHBIX OoTBeTa. Kakue 1Ba MuHepaia He OyAyT MOKPBIBATHCS MAarHUTHBIM T10-
POLIKOM TP NOPOLIKOBON MarHuTorpadpun?

A. T'ekcaroHaJIbHbIM MUPPOTHH
b. MOHOKIMHHBIN IMPPOTUH

B. Tpouwnut
I'. Maruetrur
J. Kamacut

OtBer:

8.2.6. Kiilouu npaBWIbHBIX OTBETOB K T€CTOBBIM 3aJaHUSIM /IJIsl IPOBEAeHUA 3a4éTa

Homep Te- IIpaBu/bHbBIE OTBETHI
CTOBOI'0
Bapuanr | Bapuanr 11
3aJaHus
1 A b
2 b. 1. B,I'
3 1B, 2B, 3T, 4A 1T, 2B, 3A, 4b
4 1T, 2A, 3B, 4b 1B, 2B, 3T, 4A
B. IlockonbKy onTHYecKas UHIUKATpUCA — 3TO
b. INockonpky onTHuecKass MHOUKATpUCAa — 3TO
MOBEPXHOCTh, MOCTPOEHHAsI Ha BEIMYMHAX IO-
o MIOBEPXHOCTh, IOCTPOEHHAs Ha BEJMYMHAX IOKa-
KasaTeled MpeJOMIIEHHS, OTJIOXEHHBIX B N
N 3aresnieil mpenoMIIeHUs, OTJIOKEHHBIX B HampaB-
HAMpaBJICHUH KOJICOAHWN CBETOBBIX BOJIH, a N
N JICHUU KOJICOAHWI CBETOBBIX BOJIH, & MHHEPAJBI
5 MUHEpPaNbl KyOMYECKON CHUHTOHUM ONTHYECKU N
. TETParoHaJbHOM CHHIOHUU ONTHYECKH aHU30-
M30TPOIMHBI M UMEIOT OJUHAKOBBINA MOKa3aTelb
TPOTHBI U UMEIOT J[Ba MOKAa3aTelsl MPeIOMIICHHS,
MPEIOMIIEHHUS] BO BCEX HAIPABJICHUSX, TO U OII-
TO W ONTHYECKass HWHAMKATpuca OyaeT uMeTh
THYECKasi MHAWKATpuca OymeT uMeTh cheprue-
(dbopMy smuIcona.
CKyi0 hopmy.
b, I'. O6a TepMHHa YKa3bIBAIOT HA IUPEKTUBHOE
pacnojyiokeHue 3€peH B TOpPHOU MOpojae U Xa-
pakTepu3yrTCs CcyOmapammienbHeIM pacnoio- | A, JI. CraHIpBl u THEHCH — MOPOIBl MeTaMophu-
6 JKEHUEM MUHEPAJIOB B IOPOAE OTHOCUTEIBHO | YECKOI'O MPOUCXOKACHMS, IOITOMY TEPMHHBI
KaKoH-mi00 IUIOCKOCTH WM JIMHUH. Tpaxumo- | crnaHmeBaTas M THEHCOBHIHAS TEKCTYPHI YIO-
WIHAS TEKCTypa OTIAMYaeTCs OT (PIIOMIaNbHOM | TPeOISIOTCS I METaMOP(PHIECKHUX ITOPOI.
cyOmnapaiebHbBIM PacIoIOKEHUEM JUTMHHBIX
Ta0JIUTYATHIX UHUBUIOB MOJIEBOTO IINATA.
7 IBE oHa
8 MacCCHBHAas MacCCHBHAas
9 CunepoHuTOoBas AnnotpruoMophHO3EpHUCTAS
10 A b
11 A b
12 B, I b, T
13 1B, 2A, 3T, 4B 1B, 2A, 3T, 4b
14 1B, 2A, 3T, 4b 1B, 2A, 3T, 4B
B. [Tuput 1 Mapka3uT UMEIOT OJIMHAKOBBIN 1BET,
Y HHX OTCYTCTBYIOT BHYTpPEHHHE DPEeQJIEKCHl H
I". MOHOKIMHHBIN NMUPPOTUH SBJISIETCS CHJIBHO | TBEPAOCTh OJMHAKOBAas, HO TOCKOJBKY MHUPHUT
15 MarHUTHBIM MUHEPAajoM, B TO BpeMs Kak TeKca- | KPUCTAUTU3YeTCsl B KyOMYECKOH CHHTOHUH, TO
TOHAJLHBIA MUPPOTHH — HEMAarHUTEH. SIBIISIETCS. U30TPOMHBIM MHUHEPAJIOM M HE MEHSET
CBOIO OTPAXKaTEJIBHYIO CIIOCOOHOCTB, B TO BPEMsI
KaK MapKa3HT KPUCTAJUIU3YETCs B pOMOUYECKO
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CUHTOHUHU M UMEET JBYOTPAXKECHUE — JUCIICPCHIO
OTpaxkaTeIbHOM CITOCOOHOCTH.

b, B. l'anenut 1 mupuT B OTJIMUME OT APYTUX
MIEPEYHCIICHHBIX MUHEPAIOB HE UMEIOT SIBJICHHS

b, B. XanpkonupuT uMeeT KENTHIN 1BET, a 60p-
HUT — pO30BBId. OcTajpHBIC IIEPCUUCIICHHEIC

16 JIBYOTPaXXEHHS, YTO IO3BOJISIET HCIIOJI30BaTh | MUHEpPAIBl HMMEIOT IPEUMYIIECTBEHHO CEpBIi
MX KaK 3TAJIOHBI OTPAKATENbHON CIOCOOHOCTH. | IIBET Pa3IMYHON HACHIICHHOCTH.

17 BHYTPEHHHUE Pe(IEeKCHI IJIEOXPOU3M OTPAKEHUS

18 KpacHbIE/BUIIHEBBIE 3eJEHBIE

19 6opHHUT a3ypuT

20 B r

21 b B

22 b, 1 A,B

ABTOpBI-COCTaBUTEIH Padoueii MporpaMMbl AMCHUIIHHBI:

K.I.-M.H. BoakxoBa M.T".

K.r.-m.H1. Pagomckas T.A.

Hacmoswas npoepamma, ne modcem bvims 80cnpousgedena Hu 6 Kakou gopme be3 npedsapumenrbHo20 RUCbMEHHOZ0
paspeuterus paspadbomyuKa npocpammbl.
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