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ABSTRACT

Bachelor’s/Specialist’s/Master’s degree in 05.03.01 Geology

Study profile/ Specialization/ Master’s Program ‘Title” - Bachelor of
Geology

Course title: Laboratory methods of studying mineral raw materials

The discipline «Laboratory methods of studying mineral raw materials» is
included into the disciplines of the choice of the variable part of professional cycle
(Block 1). The credits of discipline makes 7 test units or 90 hours.

Instructor: Kemkina Raisa Anatol’evna

At the beginning of the course a student should be able to:

GPC-1. The ability to use the knowledge in the field of Geology, Geophysics,
Geochemistry, hydrogeology and engineering Geology, Geology and Geochemistry
of combustible minerals, environmental Geology for the solution of research tasks (in
accordance with the direction (profile) training;

GPC-4. The willingness to apply in the practice activity a basic professional
knowledge and skills of the geological, geophysical, geochemical, hydrogeological
and ecological-geological field works in the solution of production tasks (in
accordance with the direction (profile) bachelor program).

Learning outcomes: specific professional competences (SPC-2, SPC-5).

SPC-2. The ability to get geological information by oneself and use skills of the
field and laboratory geological researches for scientific work (in accordance with the
orientation (profile) of education);

SPC-5. The Willingness to work on modern field and laboratory geological,
geophysical, geochemical instruments, plant and equipment (in accordance with the
direction (profile) bachelor program).

Course description: The main goal of the course "Laboratory methods of
studying mineral raw materials" is to give students knowledge of the theoretical
foundations in the field of studying mineral raw materials, to use optical microscopy
to teach practical skills in the diagnosis of ore mineral associations, revealing their
main genetic traits and technological properties.

Main course literature:

1. Betekhtin A.G. Kurs mineralogii: Uchebnoe posobie. [The course of
mineralogy: a textbook]. B.l. Pirogov and B.V. Shkursky eds. 3rd edition. Moscow:
University, 2014. - 735 p. (rus). URL
hitp:/lib.dvfu.ru:8080/lib/item ?id=chamo: 733543 &theme=FEFU Access mode: NF
DVFU - 4 copies.

2. Bondarev V.P. Osnovy mineralogii i kristalligraphii s elementami
petrographii. Uchebnoe posobie. [The bases of mineralogy and crystallography with
petrography elements. The manual for high schools]. Moscow: Forum: INFRA-M,
2015, 280 p. (rus). URL: http://znanium.com/bookread2.php? book=497868

3. Bragina V.. Cristallographiya, mineralogiya i obogaschenie poleznykh
iskopaemykh. Uchebnoe posobie. [Crystallography, mineralogy and improvement of




minerals. The manual]. Krasnoyarsk: Sibirian Federal University, 2012, 152 p. (rus).

URL: http.//znanium.com/bookread.php? book=492236
4. Vorob’yova S.V. Metody laboratornogo izucheniya veschestvennogo sostava

rud. Uchebnoe posobie. [Methods of laboratory study of the material composition of
ores and the diagnostic properties of industrial-valuable ore minerals in reflected
light: a textbook]. Tomsk Polytechnic University (TPU) - Tomsk: TPU Publishing
House, 2008 - 164 p. (rus).
http:/lib.dvfu.ru:8080/lib/item 2id=chamo:414712 &theme=FEFU Access mode: NF

DVFU - I copy.

Form of final control: exam and pass-fail exam.



AHHOTanMs K pado4eil mporpaMMe JUCHHUILTHHbBI
«JlabopaTopHble MeTOAbI U3Y4YEHUSI MUHEPAJIBbHOTO ChIPbS»

VYyebnas pucummuiiHa «JlabopatopHble METOABl H3YYEHUS MHUHEPATbHOTO
ChIpbsi» pa3paboTaHa JJig CTYASHTOB HampabieHuss moarotoBku 05.03.01
«['eomorusi», mpodpunb «['eonorusi», U BXOAUT B COCTaB IUCIUILIMH IO BHIOOPY
BapuaTUBHOM 4actu Osoka 1 Jlucuuninuuel (MoAyiu) ydyeOHOro rmiaHa (MHIEKC
b1.B./IB.3.1).

TpyaoeMKoCTh AUCHUIUIMHBI COCTABISET 4 3a4eTHbIC eMHULIbI, 144 yaca, B TOM
gucye: 18 dacop nekuuid, 18 yaca nmabopaTtopHbeiXx paboT, 36 4acoB MPaKTUYECKUX
3aHATHH M 54 dYaca camMoCTOsATEnbHOW paboThl. B 6-M cemecTpe mpemycMOTpeHO
BBITIOJIHEHUE KYpCOBOM paboThl. J(ucuumivHa npoBoaurcs B 5, 6-M cemecTpax 3-ro
Kypca.

JlucuuiiiiHa CBs3aHAa C TaKUMU JUCHUIUIMHAMU Kak «MuHepaliorus» u
«Kpucramnorpapus» u 0OXBaThbIBA€T TEOPETHUUECKHE U MPAKTHUYECKHUE OCHOBBI
WCIIOJIb30BAHUSI COBPEMEHHBIX KOMITBIOTEPHBIX MPOrpaMM B OOJACTH MPHUKIIATHOM
r'€0JIOTUH.

OcHoBHasi 1eJdb JAUCHUIUIHHBI  «J[abopaTopHbie  METOABI  HM3yYCHHS
MUHEPAIBHOTO CBHIPbS» — JaTh CTYJEHTaM 3HaHUS TEOPETHUYECKUX OCHOB B 00JacCTH
U3YYEHUS MUHEPAJIBLHOTO ChIPbsi, IPU MOMOIIY ONTHYECKOH MUKPOCKOIUU OOYyUUTH
MPAKTUYECKUM HaBbIKaM JUArHOCTUKH PYAHBIX MHUHEPAIbHBIX  aCCOLMAIUH,
BBISIBJICHUS UX TJIABHBIX T€HETUYECKUX TPU3HAKOB U TEXHOJIOTUYECKUX CBOMCTB.

3agaum QIMCUMILINHBI:

® HU3y4YEHUE TEOPETUYECKUX OCHOB M METOJIOB HM3YYEHUS MUHEPAIBLHOIO H
BELIECTBEHHOI'O COCTaBa pPyJ MECTOPOXKJICHHUM, BO3MOXKHOCTEH COBPEMEHHOIO
000opyI0BaHUS ISl Py THOM MUKPOCKOITUH;

® U3y4YEHUE OCHOBHBIX CBOWCTB MHHEPAJIOB, TMPUMEHSEMbIX JUISI HUX

IIUArHOCTUKHU;



* H3y4yEHHUE OCHOB IIPOBEICHHUS TEKCTYPHO-CTPYKTYPHOTO u
MapareHeTUYECKOTr0 aHalin3a pyJ; TEXHOJOTHYECKUX CBOMCTB Py, OMPEACISIOMINX
UX MPOMBIIIJIEHHOE 3HAYCHHUE;

* MOJy4YeHWE TPAKTHUYECKUX HABBIKOB aHaIn3a, OOpaOOTKM W TMPUMEHECHHUS
JAHHBIX, TTOJIYYEHHBIX B XOJ€ JIA0OPATOPHBIX UCCIIETOBAHUMN PYI.

JIJIsT yCIIenmHoro M3y4eHHs JUCIMIUIMHBI «JIabopaTopHbIE METOMBl WU3Y4YCHHS
MUHEPAJILHOTO CBIPBS» Y O0OYyYaromMXCsl JOJHKHBI OBITh YAaCTHYHO C(HOPMHUPOBAHBI
CJIeIyIOLIME TPEeABAPUTENbHBIE KOMIIETEHIUU:

e [IK-1, cmtocoOHOCTH MCTIOJIB30BATh 3HAHUS B OOJIACTH T€OJIOTHH, T€O(PU3UKH,
T€OXMMHUHU, THAPOTECOJOTHU W WHXXCHEPHON TEOJOTHH, TEOJOTHU W TEOXUMHUHU
TOPIOYMX HCKOMAEMbIX, MaJCOHTOJOTUHU, CTPATUTPAPUH, SKOIOTUYECKON TeOJIOTHH
JUISL  pELICHHUs]  HAyYHO-UCCIEAOBATEIbCKMX  3aJa4 (B COOTBETCTBUH  C
HaIPaBJICHHOCTHIO (TTpoduieM) MOATOTOBKH);

o [IK-4, FOTOBHOCTb NPUMEHSTh Ha IPaKTUKE 0a30BbIC
obOmenpodeccuoHanbHble  3HAHWSA W HABBIKM  TIOJIEBBIX  T€OJIOTHYECKUX,
reoQU3nYECKuX, reOXUMUYECKUX, TUAPOr€OJOTHYECKUX, HEPTETa30BbIX U KOJIOTO-
reOJIOTUYECKUX PA0OT MPU PEIICHUH MPOU3BOJACTBEHHBIX 337a4 (B COOTBETCTBUU C
HaIPaBJICHHOCTHIO (TTpoduaeM) mporpaMMbl OakaiaBpraTa) (YaCTUYHO).

[Inanupyembie pe3ynabTaThl OOy4YeHHMS 10 JaHHOW JUCLUMIUIMHE (3HAHUS,
YMEHUS, BIAJACHUS), COOTHECEHHBIC C IUTAHUPYEMBIMH pe3yJbTaTaMUd OCBOCHUS

00pa3oBaTeNbHON MPOrpaMMBbl, XapaKTepU3YIOT 3Tanbl GOPMUPOBAHUS CIIEIYIOLIUX

KOMITETEHIIHM:
Koan
dopmyauposka Jdranbl (pOPMUPOBAHUS KOMIIETEHIIUU
KOMIIETeHIIH U
IIK-2, ciocobHOCTE .
[Mopsiiok mosydeHus reoorudeckoil HHPOpMaIiH, ee
CaMOCTOSITEJIBHO
3HaeT AaKTyaJlbHOCTb M  IPAKTHUYECKYH) 3HAYUMOCTh B
MOJIy4aTh
¥ MUHeparpaguuIecKux UCCIeTOBaAHUIX
re0JIOTHYECKYIO
HHpOpMALHIO, CamoctosaTenbHO  (QOpMYyIUpOBaTh  3amaddl s
HCIIOJIB30BATh B HAY4YHO- Vmeer MOJIYYCHUSI MUHEPAIOTHYECKON HWH(pOpMAIMK  TPHU
HCCIEN0BATCIILCKOU TOJIEBBIX u 1abopaToOPHBIX Tre0JIOTHYECKUX
OCATCIIbHOCTHU HABBIKU HUCCJIEIOBAHMUIX.




MIOJICBBIX U
71a00paTOPHBIX ['eomornvyeckuMu METOJaMH TPOBEACHUST pPadOT JUIs
TeOJIOTUIECKUX pereHus MUHEPATOTUIECKUX HAYYHO-
uccleoBaHui (B Brageer | ACCUCHOBATEIBOKIX MPUKIANHBX  3a%ad. Crniocoben
COOTBETCTBHUH C UCTIOJIB30BaTh 0a30Bble KOMIBIOTEPHBIC POTPAMMEI
HaIIPaBJICHHOCTBIO CTaHJApPTHOIO raKkera Microsoft Word 51
(mpoduiem) CTECIHATH3UPOBAHHBIC MUHEPAIIOTUIECKHAE TIPOTPAMMBI.
IMOJTOTOBKH )

K-S, roToBHOCTH K CoBpeMeHHbIE MOJIEBBIE 51 nabopaTtopHble
paboTe Ha COBpEMEHHBIX 3HaeT TCOJIOTHYECKUX,  TeO(QU3NYECKUX,  T'COXUMHYCCKUX
MOJICBBIX U npudopax, yCTaHOBKH U 000PYI0BaHHE

71a00paTOPHBIX

re0NIOTHYECKHX, PaGoTaTh Ha COBpPEMEHHBIX MOJIEBBIX M JIAOOPATOPHBIX
re0U3NUECKNX, YMeer | reoJOrMYecKUX,  Ieo(pU3MUecKuX,  IeOXMMHYECKHX
FeOXMMHIECKIX npudopax, yCTaHOBKaxX U 000pyI0BaHUHU

npubopax, yCTaHOBKaxX

u 00opynoBaHuH (B MeToanKOi HCIOIb30BaHUsS COBPEMEHHBIX IIOJIEBBIX U
COOTBCTCTBUM C nabOpaTOpHBIX ~ TEOJNIOTHYECKHX,  reo(M3HMUYECcKHX,
HaMpaBICHHOCTHIO Bnaseer | reoXMMHYECKHX IPUGOPOB, YCTAHOBOK U 000PYI0BAHUS
(mpocuem) B IIENSAX MCCIENOBAHUS MMHEPAlOB M IPOBEICHHS
IpOrpaMMBl MHUHEparpahUIECKUX UCCIIEN0BAHMUMN.

OakanaBpuaTa)

s gopmMupoBaHusl BBINICYKAa3aHHBIX KOMIIETEHLIMH B paMKax IUCLMILTAHBI
«JlabopaTopHble  METOABl HM3YYEHHS] MHUHEPAIBHOTO  ChIPbsi»  MPUMEHSIOTCS
CJIEYIOIIE METO/Abl aKTUBHOTO U MHTEPAKTUBHOTO OOyUYEHUS: METO/ KEHCOB, METO/

AKTHUBHOTI'O HpO6JICMHO-CI/ITyaI_II/IOHHOFO aHajin3a, MpC3CHTaluu, prrJ'IBIﬁ CTOJI.

I. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

S cemectp (18 yac.)

Paszpnen 1. /luarHocTuka pyaHbIX MHHEPAJIOB OTPAKEHHOM cBeTe (6 Jac.)
Tema 1. Tunbl Mmukpockonos. IloaroroBka marepuana s ucciaenoBanuii (1
gac.).

Tunsl MukpockomnoB. M3rorosienne nonupoBanubix nuindos. [nudosansaoe
U ToJUpoBajbHOE oOOopynoBaHue. IlonroroBka u MOHTHpOBaHHME OOpPA3LOB.
[TonupoBka u mngoska o0pa3uoB. M3rorosnenue numdoB u3 3epeH. Tumsl pyaHbIX
MUKPOCKOIIOB. 30HHasl TE€OPHsI KPUCTAJLIOB. B3auMMonaelcTBUE CBETOBOW BOJIHBI U
MIOJIMPOBAaHHOM MOBepXHOCTU BenlecTBa. [llnprHa 3anpenieHHoW 30Hbl. 3aBUCUMOCTb
ONTHUYECKUX CBOWCTB OT IIMPHUHBI 3aIIPEIICHHON 30HBI.
Tema 2. OnTu4yeckue cBoiictea muHepaJos (1 gac.).



Meronsl W anmapatypa Uisl ONPEAENICHHS ONTHYECKUX CBOWCTB PYIHBIX
MUHEpAJIOB B OTpakeHHOM cBere. OTpaxkarenbHas CHOCOOHOCTh MHHEPAJIOB.
Cucrematvka MHUHEPAJIIOB MO  OTpPa)XaTeJIbHOW CHOCOOHOCTH, METO/ABI €€
onpeneneHus. KaduecTBEHHbIE UM KOJMYECTBEHHBIE  METOJbl  ONPEACIICHUS
OTpaXaTeJIbHONW CIIOCOOHOCTU. OTaJOHBI OTpaXkaTeabHOW CrMOCOOHOCTU. (OCHOBBI
KpUCTAJUIOONTUKA B OTPaX€HHOM cBere. JIByoTrpakeHune. OTHOCUTENBHOE H
abcomoTHOEe  AByoTpaxkenue. Kiaccudukamuss  MHHEpaJIOB 1O  CTENEHHU
aByoTpaxkeHus. L[BeroBoit 3(dext nByorpakenus. Anuzorponusa. lloBeneHue
U30TPONHBIX M AHU30TPOINHBIX MHHEPAIOB B CKPEUIEHHBIX HUKOJAX. [IBer,
aucnepcusi M BHyTpeHHHE pediekcsl MmuHepasioB. OnpeneneHue IIBETHOCTH
MUHEpaJIOB. KauyecTBEHHBII W KOJIMYECTBEHHBIA METOJ ONPEACICHUS LIBETA.
Jucnepcusi oTpaxkarenbHOW crmocoOHocTu. Buael nucnepcun. OmnpeneneHue
npo3padHocTu. BuyTtpennue peduiekcel. Metonbl ux HabmoneHus. B3auMocCBs3b
ONTHYECKUX CBOMCTB B PYAHBIX MHHEpajax. BiusHue MMMepcuu Ha IPOSBIICHHE
ONTUYECKHUX CBOMCTB.

Tema 3. ®uznueckne cBoiicrBa MmuHepaoB (1 gac.).

Teepmocte. Tumbl  TBepaocTH. MeTOnbl  ONpENENeHUus  TBEPIOCTH.
MarnutHocth. IlapamarHeTuku; AuamMarHeTMKu W (eppomMarHeTuku. MeTobl
ONpENEIEHUS] MarHUTHOCTU. DJIEKTPONPOBOAHOCTh. THIBI MPOBOJHUKOB. MeETO/bI
onpenesieHus yneabHoro conporuieHus u TOJC. TennonpoBoHOCTs MUHEPAJIOB.
Tema 4. Xumnueckue cBoiictea MuHepaJion (1 uac.).

XWMUYECKHE  CBOMCTBA  MHMHEPAIOB. JIMarHOCTUYECKOE  TpaBJIICHHUE.
CrpykTypHOE TpaBIIEHHME W  METOIbl €ro  BbINONHEHUs. KaudecTBEeHHBIN
MUKPOXMMHMYECKAM aHain3. PeakTwBbl. 3HauyeHHE METOJA OTIEYATKOB JUIS
XapaKTEpUCTUKU CPACTAHUM B PyIax.

Tema 5. CTpykTypHbIe 1 MopdooruyecKkue cBoiicTa (2 yac.)

@opMbI CedeHHs] 3€peH. 30HAIBHOCTh MHHEPAJIOB. J[BOWHHMKM NEPBUYHBIC
(IpoCThI€, MOJMCUHTETUYECKUE) U BTOPUYHBIE (JIaBJICHUs, NpeBpaieHus). Popma
3epeH mo creneHu uauomopdusma. KpucramnmzanuoHHas CriocOOHOCTH BEIECTBA,
CUJa KPUCTAJUIM3ALMOHHOIO pOCTa, JIMHEMHAsg CKOPOCTh pOCTa KPUCTAILIOB.
CnaitHocTh MHUHEpaJIOB. Mcnonb30BaHNE CIIAMHOCTH U TUAarHOCTUKU MUHEPAJIOB.
Ornpenenenue yaenbHOTo Beca MuHepanoB. CpacTaHus M BKIIFOUEHUSI B MUHEpaiax

Pa3znen 2. TekCTYpHO-CTPYKTYPHBIH aHAJIN3 M yCJI0BUA oOpa3oBaHus pya (8
yac.)
Tema 1. TekcTypHO-CTPYKTYPHBIH aHaJM3 (2 Yac.).

3HaueHNe TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTEN Py Ui XapaKTEPUCTUKH
yClIOBUM MuHepanooOpazoBanus. Llenu u 3aaun TEKCTYPHO-CTPYKTYPHOI'O aHaJIM3a.
OcCHOBHbBIE TOHATHUA: 3€PHO, MHUHEPAJIBHBIM arperar, IaparcHe3uc, MHUHEpPAJIbHAs



accouuanusi,  TEKCTypa, CTpyKTypa.  Mopdonorudyeckas  kiaccupukanus
N.®.I'puropeeBa, reHernueckas - A.I'. berextuHa u Mopdo-reHeThyeckas -
C.A.YOmko. Knaccudukanus TekcTyp py.

Tema 2. CTpykTypsl pya (2 yac.).

[lepBuunbie  cTpykTypsl  pyd.  CTpykTypsl, oOpa3oBaHHbIE  IpH
KPUCTAJUIN3ALMNA PACTBOPOB M paciuiaBoB. Tumbl 3amemenni (mo A.I'. berextuny).
Mopdonornueckue pasHOBUIHOCTH  CTPYKTYp. MeTa3epHHUCTBIE  CTPYKTYPBHI.
Mopdonornueckue pasHOBUIAHOCTH CTPYKTYp. Kommounusie ctpykrypsl. [lpusnakuy,
YKa3blBAIONIME Ha Y4yacTUE KOJUIOMAHBIX pacTBOPOB B 00Opa3oBaHUMU PYII.
Mop@donoruueckre pa3HOBUIHOCTH CTPYKTYp. BToOpuuYHbBIE CTPYKTYpbl DpYI.
CtpykTypbl, 00pa3oBaHHbIE MpPU pacmane TBEPAOro pactBopa. Mopdooruueckue
pa3HOBUAHOCTH CTPYKTyp. COOCTBEHHO - KPHUCTAIOOJACTUYECKUE CTPYKTYPBHI.
[Tpusnaku meramopdusma B pynax. Mopdonoruueckne pazHOBHAHOCTH CTPYKTYD.
Mertakomnouaasie  cTpykTypbl. CyTh packpuctaimzanuu. Mopdomaoruueckue
pa3HOBHIHOCTH CTpYKTyp. Karaknactuueckue crpykrypsl. Kpurepum pmns ux
onpeneneHus. Mopgonorunueckue pa3HOBUIHOCTH CTPYKTYP.

Tema 3. TexkcTypsl pya (2 yac.).

Texkctypsl pya. MopdoreneTnueckue MpU3HAKU OMpPEAeSICHUs TEKCTYp PYA.
Knaccudpukanms TekcTyp 1O ycloBUSIM  oOpa3oBaHusa. Mopdoaoruueckue
Pa3HOBHJIHOCTH TEKCTYp. 3HAUEHHUE U3YUYEHHS TEKCTYP JUIsl XapaKTEPUCTUKH YCIOBUI
MUHEPaNo00pa3oBaHus. MUKPOTEKCTYpHI Pyl U UX OTIMYHE OT CTPYKTYP.

Tema 4. OnpenesieHue ycJoBHii MUHepaau3anuu (2 gac.).

[laparenernueckuii aHanu3 pyd. lloHsATHe O reHepauuu, IaparcHe3uce,
MUHEpaJIbHOW accounanuu. Kpurepum mist ux BblaeneHud. llocnegoBaTenbHoE,
OJIHOBPEMEHHOE, PAa3HOBPEMEHHOE BBIJICJICHUE MHUHEPAIIOB W KPUTEPUU I HUX
ONpENENICHUs. DTanbl U CTAAUU MHUHEpAIM3allMM, KPUTEPUM ISl UX BBIICIICHHUS.
CxemMa  1OCIIEOBAaTENbHOCTH  MHHEpanooOpa3oBaHus.  V3ydyeHwe  yCIIOBHA
MUHepanu3auud.  KHCIOTHOCTb,  IIETOYHOCTHh  pacTBopa.  OKHUCIHMTENBHO-
BOCCTAHOBUTEIbHAsI O00CTaHOBKA. MeToAbl ONpEEiIeHUs] TEMIEPATYpPhl, AABICHUS.
Tunomopdusm MuHepaiaoB u ero 3HaueHue. KauecTBeHHasi XapaKTEpUCTUKA Py
MuHepaiibl, HOCUTENN BPEAHBIX M NOJIE3HBIX IpuMecei. KonmyecTBo MuHepana B
pyne. Knaccudukamus pasmepoB 3epeH. CTpyKTypbl U TEKCTYpbl Py
OJlaronpuATHBIEC U HEOJATONPHUATHBIE /1JI1 00OTaIICHHUS. .

Pa3znen 3. JlokanbHbIe MeTOABI N3yYeHUs BelecTBa (4 yac.)
Tema 1. Tepmobaporeoxumuyeckue uccjaeg0BaHu (2 yac.).

Omnpenenenve (HU3NKO-XUMHUYECKUX YCIOBHM MHUHEpAIM3AlMU IO JTaHHBIM

U3YUYEHHUs Ta30BO-KUAKUX BKItOueHU. [Ipupona m pacnosoxkeHue ra3zoBO-KHIKUX



BKitoueHuit. [loaroroBka mpemapaToB M HaOmojaeHue BKIOUYeHHU. MX coctas.

[IpumMeHeHune ra3oBo-KUJIKUX BKIFOUCHUM.

Tema 2. CoBpeMeHHbIE MeTO/IbI MUHEPAJTOTHYECKUX HCCIe0BaHmid (2 yac.).
CTpyKTypHbIE OCOOCHHOCTH MHUHEPAJOB M HUCCIEJOBAHUS CTPYKTYP

MUHEPAJIOB: CHEKTPAJbHbIA aHAIU3 PEHTICHOCTPYKTYPHBIA aHAIIU3, 3JIEKTPOHHAs

MUKPOCKOTIHS, WH(PpaKpacHasi CHEKTPOCKOMHS, PATUOCTIEKTPOCKOMUS, IEKTPOHHO-

30H]I0BbIA MUKPOAHAIN3, PEHTI€HOBCKAasi MUKPOCKOIIHS.

II. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOMN YACTH KYPCA

[TpakTrueckue pabOThl HANPABIEHBI HA 3aKPEINIEHUE TEOPETUUECKUX 3HAHUHN U
NpUOOpPETEHUS MPAKTUYECKUX HaBBIKOB MUKPOCKOIIMYECKOM TMAarHOCTUKU MUHEPAJIOB
U KBaTU(UIMPOBAHHOTO OMHCAHMS OTACIBHBIX MHHEpPAJIOB B  PA3IUYHBIX
TFEHETUYECKUX ACCOLUALINSX.

JlabopaTtopHsblie padoTsl (54 yac.)
3ansarue 1. BBenenue B MuKkpockonuio (2 gac.)

1. 3HaKOMCTBO ¢ MHUKPOCKOIIOM.

2. YcTaHOBKa MUKPOCKONA B paboyee MOI0KEHHE.

3. LlenTpupoBKa OOBEKTHBOB, YBEIUYCHHUE, pa3pellaronas CioCOOHOCTb.

3ansarue 2. OnTuyeckue, puznyeckue 1 Mop¢oaoruyeckue CBoicTBa
PYAHBIX MUHEpPaJIoB (26 yac.)

1. OtpaxarenpHasi ClIOCOOHOCTb, LIBET U BHYTPEHHUE PEQIIEKCHl MUHEPAJIOB.
JIByOTpaKeHUE U aHU30TPOIIHUS.

2. TBeprOCTb, CHAHHOCTh U OCOOEHHOCTH BHYTPEHHETO CTPOEHUSI MUHEPAJIOB.

3ansrtue 3. TekcTrypHO-cTpYKTYpHbIii aHaau3 pyA (14 yacoB)

1. TekCTypHO-CTPYKTYpHBIN aHAIU3 PYA.

2. [TapareHeTMYECKUI aHAIM3.

3ansrtue 4. KayecTBennas xapakrepucruka pya (10 gyaca)

1. Kosmm4yecTBEHHBIE COOTHOIIEHNSI MUHEPAJIOB

2. ®opMa M BeJIMYMHA MOHOMUHEPAIbHBIX BBIJICICHUIN, XapaKTEP CpacTaHUs C
OPYTUMHU MUHEPAIAMH.

IIpakTueckue 3ansaTus (36 yac.)



3ansarue 1. OnTHyeckne cBOMCTBA PyAHBIX MHHEPaJIOB (2 yac.)

1. DTanoHsl OTpaKkaTeNbHON CIOCOOHOCTH MUHEPAJIOB U €€ OIpe/iesICHuUE.

2. DTaJOoHBI IBETa U BHYTPEHHUX Pe(IIEKCOB MUHEPAJIOB U UX OIpEAeICHHE.

3. OnpeneneHre JBYOTPaXKEHUSI U aHU30TPOIIUU.

3ansaTue 2. Puznuyeckue u MopgoJiornyeckue cBocTBa MUHepaJaoB (12
4acoB)

1. Onpenenenyie TBEPOCTH U CIIAHOCTA MUHEPAJIOB.

2. Onpenenenrie GopM BEIACICHHUS] MUHEPAJIOB.

3. Onpenenenre 0COOEHHOCTEN BHYTPEHHETO CTPOCHUSI MUHEPAJIOB.

3ansaTue 3. OnpeneseHue BaXKHEHINX PYAHBIX MUHEPAJIOB C
HCIOJIb30BAHMEM CIIPABOYHBIX MOCO0MIi, Tadu (6 yac.)

1. JluarHoctuka caMOpPOAHBIX MMHEpAJOB: 30JI0Ta, TIpaduTa, IUIATHHBI,
cepeopa.

2. lmarnocTuka cynb(uaoB: TUPUTA, APCCHOMUPUTA, TAICHUTA, MOJIUOIEHUTA,
AHTUMOHMUTA, XaJbKONUpPHUTA, cdanepuTa, MNUPPOTHUHA, XaJIbKO3WHA, HHUKEJIMHA,
MEHTIaHANTa, KHHOBAPH.

3. JluarHocTMKa OKCHUJOB M KHUCJIOPOJHBIX COJICH: MarHeTuTa, reMaTuTa,

KBaplia, WJIbMEHUTA, KACCUTEPUTA, KyIIPUTa, BOJIbPpamMuTa, eeanuTa, KapOOHATOB.

3ansrtue 4. Onpeaesnenne pa3MepoB 3epeH, U KOJINYeCTBA M0JIe3HOr0
HCKOMaeMoro B anumgax (2 gac.)

1. OnpenenieHue pasmMepoB 3€pPEH.

2. OmnpeneneHue KoJMYECTBa IIOJIE3HONO MCKONAEMOro B  aHIUIU(ax,
WCTOJIb3YS JINHEWHBIN, INITAHUMETPUYECKUN METO U METO]I CPABHEHHS.

3ansTue S. [lepBudHbie CTPYKTYPHI pya (2 yac.)

1. CtpykTypsl, 00pa3oBaHHbBIC TIPU KPUCTALIN3AIMHA PACTBOPOB U PACIIIABOB.

2. MeTta3epHHCTBIE CTPYKTYPBI.

3. CtpykTypbl, 00pa3oBaHHBIE MPU KOATYJSIUU KOJUJIOMIOB U OCAKIECHUU

MEXAaHUYECKUX B3BECEU B 0CAIOK.



3ansaTue 6. Bropuunsie cTpykTypsbI pya (4 yac.)

1. CtpykTyphl, 0Opa3oBaHHbIE MPHU pacaje TBEPAOTO pacTBOpa.

2. CTpyKTYpBHI. OOpa3zoBaHHbIE npu NepeKpUCTALTU3ALNH u
pacKpUCTaUIM3aL1U BELIECTBA B TBEPAOM COCTOSIHUU.

3. KaraknacTu4eckue CTpyKTYpHI.

3ausTue 7. [lapareHeTudeckuii anajau3 pya (2 yac.)

1. Bo3pacTHple = B3aMMOOTHOILICHUS  MHUHEPAIOB  (OJHOBPEMEHHOE,
Pa3HOBPEMEHHOE U MOCIEA0BATEIbHOE)

2. AHanmM3 MUHEPATIBHBIX aCCOLUALIUN.

3. O1neHKa reHeTHYECKIX 0COOCHHOCTEN MUHEpanoo0pa3oBaHUs

4. CTaaguitHOCTh MUHEPATI000PA30BaAHUS.

3ansarue 8. Onucanune anumga (4uac.). UarepakruBuoe odyuyenue — 18
yac.

1. lnarHocTKa MUHEPAJIOB.

2. KonuuyecTBeHHBIE COOTHOUICHHS MHUHEpalioB, (opmMa U BelIUYUHA
MOHOMMHEPAJILHBIX BbIJICJICHUI, BHYTPEHHEE CTPOCHUE 3€PEH, XapaKTep CpacTaHus C
OPYTUMHU MUHEPAIAMH.

3. TekcTypa v CTPYKTYypa pPY/bl.

4. TlocnenoBaTesIbHOCTh 00pa30BaHUsI MUHEPAJIOB.

3ansaTue 9. IlpuMeHeHHe JIOKATBHBIX METOJA0B HM3y4YeHHMs BellecTBa (2
gac.).

1. PEHTreHOCTPYKTYpHBIN aHAJINS.

2. PeHTreHocnekTpanbHblii MUKPOAHAJIN3

Metonpl aktuBHOTO OOydeHHs «Kpyrmpiii cron (mebaThl M JUCKYCCHUU)» H
«CEMUHAP-00CYKI€HNE» NPOBOAATCA M0 KAKIOW TeMe NMPAKTUYECKOM 4acTu Kypca.
[IpenogaBaTens  (QOPMYJIUPYIOT  BOIPOCHI, OOCYKIEHUE KOTOPBIX I1O3BOJMT
BCECTOPOHHE paccMOTpeTh mnpobieMmy CTyneHTaMm Hpeularaercss pasfeluTbesl Ha

Heckobko Tpynn. Kaxkmas rpynma pa3spabaThiBaeT CaMOCTOSITEIBHYIO CHUCTEMY



OOCY>KJIEHHSI BOIIPOCOB IO TEOPETHYECKOM YacTH Kypca M MPE3EHTYeT €€ Bcei
rpynmne. Bo Bpems mpe3eHTauuu IpymHibl BBICTYNAKOUIUM 33Jal0TCS YTOUHSIIOLIUE
Bonpocsl. [IpenogaBaTenb OTCIAEKMBAET XOA pabOThI, YTOUHSET HHPOpPMALUIO U

BHOCHUT IIPABKH.

III. YYEBHO-METOAWYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIINXCA

YyeOHo-MeToAMuecKoe 00eCreueHne CaMOCTOsITEIbHON PaboThl 00yUYarOIIUXCS
no gucruiuimHe «JlabopatopHbie METONBI HW3YYEHUS MHUHEPAIBHOTO CBIPhS»
npencrasieHo B [Ipunoxxenuu 1 u BkIItoyaer B ceodsi:

nIaH-TpauK BBIMOJHEHUS CaMOCTOATENIbHOM paOOThl MO AMCIUILIMHE, B TOM
YHCJIe MPUMEPHBIE HOPMBI BDEMEHHU Ha BBITIOJIHEHHE 110 KAXKIOMY 3aJIaHUIO;

XapaKTepUCTHKA 3aJaHUN JUIi CaMOCTOSITEILHOM paboThl O0yYaroIMXcs |
METOIUYECKUE PEKOMEH IAIUH 110 UX BBITIOTHEHHUIO;

TpeOOBaHMS K MPEACTABICHUIO U 0OPMIICHUIO PE3yJIbTATOB CAMOCTOSITEIIbHON
paboTHI;

KPUTEPHUH OIICHKHU BBITIOJHEHUS CAMOCTOSITEIIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXEHUS IIEJIEM KYPCA

Orenka ycreBaeMoCTH 0akaaaBpOB OCYIIECTBIISIETCS MO Pe3ybTaTaM:
-YCTHOT'O OTIpOCa MPH cllaye BbIMOJHEHHBIX WHIMBUIYaIbHBIX 3aJJaHUH;
-BBINIOJIHEHHBIX TECTOBBIX 3a/1aHUN;

- BBITIOJTHEHHBIX KOHTPOJBHBIX PaboT;

-BO BpCMs 3a4CTa.

Ne KonTponupyembie Koapl u aTamnst Or11eHOYHBIE CPEJICTBA
n/n paszienet / TeMbl (opmuposanus TeKyLIHii IPOMEKYTOUHAS
AUCIHILTHHBL KOMITETeHIUH KOHTPOJIb aTTecTauus
1 OnTuueckue [IK-2 3HAET YO-1 Bompocsr k
duznyecKue u CobGecenroBanme | 3auety Nel-Ne 23
Mophoornueckue yMeer I1P-1
(Tect Ne 1)




CBOICTBa MUHEPAJIOB BIIAJICET I1P-2.
KonTponbHas
pabora 2
2 | CTpyKTypHI pyI [K-2 3HAeT VO-1 Bomnpocs! k
CobOecenoBanne | 3a4deTy Ne24-No
yMeeT I1P-1 37
(Tect Ne 2)
BJIAJIEET [1P-2.
KonTponbHas
pabora 2
3 | Ilaparenernyeckuit | IK-5 3HaeT YO-1 Bompocsr k
aHau3 py/l. CobecenoBanne | 3auety No38-No
yMeeT I1P-2. 46
BJIamEeT KoHntponbHas
pabora 3
4 | Onucanue annumga | [K-5 3HaeT YO-1 Bompocsr k
CoOecenoBanue | 3auety Ned7-No
ymeer (Tect kaprouka | 50
BIaJIeeT Ne 3)
I1P-2.
KonTponbHas
pabora 4
5 Jlokansubie MmeToabl | TIK-5 3HaeT YO-1 Bormpockr k
U3yUYCHHSI BEIECTBA CobecenoBanne | 3auety No51-Ne
yMeeT KonTponbpras 56
BIIaJIeeT pabora 5

TumnoBble KOHTPOJIbHBIEC 3aJlaHUsI, METOJUYECKUE MATepHUAIIbl, OMPEACISAIONINE
IpOLeypbl OLIEHUBAHUS 3HAHWUW, YMEHUI U HABBIKOB U (MJIM) OMbITA JI€ATEIbHOCTH,
a TaKKe KPUTEPUM W TOKa3aTeau, HeOOXOJMMbIC IJIsi OIECHKH 3HAHWM, yMEHUH,
HABBIKOB M XapaKTepu3yrolire »Tanbl (GOpPMHPOBAHUS KOMIIETEHIIMHA B Mpoliecce

OCBOEHUS 00pa30BaTENbHOM MIPOTPaMMBI, peacTaBieHbl B [Ipunoxennn 2.

V. CIIMCOK YYEBHOM JIMUTEPATYPbI © THOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JauTEpaTypa

1. berextun A.I'. Kypc Munepanoruu: yuebHoe nocoOue: noj, Hay4H. peq.
b.1. IMuporosa u b.B. lIkypckoro. 3-e u3a., ucnp. u gon. Mocksa : YHUBEPCUTET,

[2014]. — 735 c. . URL



http://lib.dvfu.ru:8080/lib/item?id=chamo:733543&theme=FEFU Pexum noctyna:
Hb IBOY - 4 sks3.

2. bonmapes B. II. OcHOBbl MuHeEpajorMu U Kpuctaiorpapuu ¢
aneMeHTamu nerporpaduu: YuedHoe nocodue / B.I1. bongapes. - M.: ®opym: HUILL
HNH®PA-M, 2015. - 280 c¢. URL:http://znanium.com/bookread2.php?book=497868

3. bparuna B. W. Kpucramnorpadusi, muHepansoruss u oOoraiieHue
MOJIE3HBIX MCKOIAEMBIX [DIIeKTPOHHBIN pecypce] : yueb. mocodue / B. U. bparuna. -
Kpacuosipck: Cub. denep. yn-t, 2012. - 152 c. - ISBN 978-5-7638-2647-0. URL:
http://znanium.com/bookread.php?book=492236

4. BopoObeBa C.B. MeTtoabt 1abopaTOPHOTO MCCJICIOBAHMUS
BELIECTBEHHOI'0 COCTaBa PyJl U JTUAarHOCTHUYECKUE CBOMCTBA MPOMBIIIICHHO-LIEHHBIX
PYOHBIX MHHEpPAJIOB B OTPaXEHHOM CBeTe: ydeOHoe mocobue/; Tomckwuii
nonmtexuuueckuit yanuepcuter (TIIY) — Tomck : Mzp-o TIIY, 2008 — 164 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:414712&theme=FEFU Pexum nocrymna:
Hb IB®Y - 1 k3.

5. I'op6ynos I'. 1., Axosnes FO. H., AcradweB 10. A. u 1p Atnac TekcTyp
U CTPYKTYp CYIb(UIHBIX METHO-HUKENIEeBbIX pya Kosbckoro momyocTtposa / ; [OTB.
pen. I'. . T'opoynoB] ; Akagemust Hayk CCCP, Konbckuii dunuan, I'eonornueckuit
UHCTUTYT. Jlenunrpan: Hayka, 1973. 178 C. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:124145&theme=FEFU. Pexum noctyna:
Hb IB®Y - 1 sk3.

6. Ucaenko M. II. Omnpenenurens TEKCTyp M CTPYKTYp pyAd : ydeOHOE
rmocooue /.. MockB : Henpa, 1983. 261 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:670723&theme=FEFU Pexum nocrymna:
HBb IBO®Y - 5 sk3.

7. Ncaenko M.IIL., bopumanckas C.C., AdanacweBa E.JI. Onpenenurens
rJIaBHEHIIMX pyAHBIX MUHEPAJIOB B oTpaxeHHOM cBete. — M.: Henpa, 1986. — 381 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:255303&theme=FEFU. Pexum noctyna:
Hb IB®Y - 10 sk3.




8. Kemknna  P.A.  CoBpeMeHHbIE  METOJAbl  MHHEPAJIOIHYECKOIO
HccienoBanus.-BinaauBocTox; H3n-Bo JIABI'TY, 2003. 121 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:398 158 &theme=FEFU Pexum nocrymna:
Hb IBOY - 46 3k3.

0. Kemknna P.A. Tekctypsl ©  CTPYKTypsl pyd  OJOBOPYIHBIX
MECTOPOXKICHUM  CHUJIMKAaTHO-cyabduaHon rpynnsl [Ipumopes. -BraamBocTok,
JABI'TY, 1997. http:/lib.dvfu.ru:8080/lib/item?id=chamo:379762&theme=FEFU
Pexxum nocryna: Hb IBOY - 4 k3.

10. Kemkuna P.A. YMK]] «Mertoabl wu3ydeHus BellecTBa». Y4eOHO-
METOOUYEeCKHU  KoMmIuiekc. BmammBoctok. JIBI'TY, 2007 1. 344 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:386844&theme=FEFU. Pexum nocrymna:
Hb IBOY - 15 3x3.

1. Omko C.A. Mertoasl nabopaTOpHOro HCCIAeAOBaHUS pPyad. YueOHOe
nocobue mia By30B.—5-¢ u3Md., nepepad. um.jgom. — M.: Henpa, 1984. — 389 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:670708&theme=FEFU. Pexum noctyna:
Hb IBOY - 9 3k3.

JlonosiHUTEILHAS JIUTEpPaTypa
(neuammvle u 3neKMPOHHbIE U3OAHUS)

1. Anvkuna B. WM.  OchHoBel  kpucramiorpapur u  Jge(eKThbI
KPUCTAJUIMYECKOTO CTpoeHus [InekTpoHHslil pecypce]: [Ipaktukym / B. 1. AnukuHa,
A. C. Canaposa. - Kpacnosipck : Cub. denep. yu-t, 2011. - 148 c. - ISBN 978-5-
7638-2195-6. URL: http://znanium.com/bookread2.php?book=441367

2. bynax A.I'. Munepanorusi: y4eOHUK Ui CTYZ. YYPEXKICHUN BBICII.
mpod. ob6pazoB /. — M.. MUzmar. uentp «Akagemusi», 2011. — 288 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:6684 11 &theme=FEFU Pexum nocrymna:
HBb IBOY - 2 sk3.

3. Kpumrtan M. M., ScuuxoB U. C., [Tonyaun B. U. [u ap.] Ckanupyromias

ANIEKTPOHHAS] MHUKPOCKONHUS M PEHTTEHOCHEKTPAJIbHBI MHKPOAHAJIU3 B MPUMEpPax



MPaKTUYECKOTO MPUMEHEHHs : yaeOHOe mocodue /st By30B /; [moa. obmr. pen. M. M.
Kpumranal. Mockaa: Texnocdepa, 2009. 206 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:283977&theme=FEFU. Pexum nocrymna:
Hb IB®Y - 1 k3.

4. ITanTenee B. I'., EropoBa O. B., KneikoBa E. M.. KomnbrotepHas
MHUKPOCKOMHUS. — M.: Texnocdepa, 2005. -304 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:233578&theme=FEFU. Pexum noctyna:
Hb IB®Y - 3 k3.

5. Pampop II. Pynnele wmuHepamel u ux cpacranusa. M.: HM3n-Bo
MHOCTPAHHOU JUTEPATYPHI, 1962. — 1132 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:723490&theme=FEFU Pexum nocrymna:
Hb IB®Y - 1 k3.

6. Pyanas mukpockonusi. COBpeMEHHbIE METOJIbl MCCIEAOBAHUS PYIHBIX
MuHepaioB noa mukpockornoM / FO. H. Kamepon ; nox pexn. FO. C. boponaesa ; nep.
H. H. Mosrosoii, WM. W. Tomcona. Mocka: Mup, 1966. 308 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:6802 16 &theme=FEFU Pexum npocrymna:
Hb IBOY - 3 k3.

7. PrikoB C. A. Ckanupyromas 30HA0Bas MUKPOCKOMUS
MOJIYIIPOBOJHUKOBBIX MaTepUaioB U HAHOCTPYKTYp : yueOHOe mocoOue aJid BY30B
/mon obmr. pen. B. . Unbuna, A. f. llluka. Cankr-IlerepOypr: Hayka, 2001. 52 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:17752&theme=FEFU. Pexum nocrymna:
HBb IBOY - 5 ax3.

8. bykoBuina B.B. CoBpemMeHHBIE METO/BI UCCIAEAOBAHUS MHUHEPAIbHOIO
BeliecTBa. YyebHoe mocoOue. Boponexckuit yHuBepcuter. 1999. — 38 c.

http://window.edu.ru/resource/201/27201/files/up049.pdf

0. UccnenoBanne BemiecTBa MO €ro M3JIy4aTelbHO- MOTJIONIATEIbHBIM
xapakTtepucTrukaMm. OCHOBHBIC MOJIOKEHUS: YIEOHO- METOIMUECKoe mocodue / CocCT.:
C.. Tkauenko, FO.I'. Kamunun, A.JO. Kykcun. — M.: M®THU, 2012. — 44 c.
http://molphys.fizteh.ru/study/fizmetody/uchmedlit/tkachenko_metod1.pdf




10.boponaes 0. C., Epemun H. U., MensnukoB ®. II. u ap. JlabopaTopHsbie
METO/Bl WCCIEAOBAHHUS MUHEPAIOB, Pyl U TMOPOJ : ydeOHOe mocoOue s
re0JIOTUYECKUX CrielMaibHOCTEN BYy30B / mox pea. B. M. CmupnoBa. [MockBa]
N3na-Bo MoOCKOBCKOTO YHUBEPCUTETA, 1975. 251 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:715497 &theme=FEFU. Pexxum
noctyna: Hb JIBDY - 1 sks3.

1. bopomaes 10.C. wu np. JlaGopatopHble METOABI HCCICIOBAHUS
MUHEPAJIOB, pya 151 1opoa. N3n-B0 MI'Y 1988. 251 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:715497 &theme=FEFU Pexum noctyna:
Hb IB®Y - 1 3k3.

HopmaTnBHO-IpaBOBbIE MaTePHAJIbI
1. TOCT 32723 — 2014. OmpeneneHue MHUHEPAIOTO-METPOrpapuyecKoro
cocraBa. MockBa Cranmaptundopm 2014. Pexum noctyma: http://www.euro-
test.ru/Pub.Lib/Normativ_docs/GOST32723.pdf

Ilepeyens pecypcoB HHPOPMANUOHHO-TEJCKOMMYHUKALMOHHOU CETH
«AnTepHeT»
1. Kpucramnorpaduyeckas u KpucTaJsioXuMuueckast basa naHHbIX 1J11 MUHEPAJIOB U

UX CTPYKTYPHBIX aHAJIOroB MHCTUTYyTa 3KCcniepuMeHTanbHo MuHepanoruu PAH -

http://database.iem.ac.ru/mincryst

2. HeodunnanbHbIii cepBep re€0JIOTUYECKOTO (dakynpTeTa MI'Y

http://window.edu.ru/resource/795/4795

3. MI/IHCpaHOFI/I‘ICCKa}I Oaza JaHHBIX OJHA H3 HanOoJIee IIOJHBIX 0a3 JaHHBIX IIO

MUHEpaiaM B UHTEpHETE. - http://www.mindat.org/

4. Poccuiickas HarmonansHas Oubimmoreka www.nlr.ru
5. Kypnan «['eonorus u pazBenka» (http://window.edu.ru/resource/389/69389
6. Teopernyeckue © IKCIEPUMEHTAIBHBIE METOMBI HCCJICIOBAHMUS MHO-

TOKOMITOHEHTHBIX cucteM: yueo. nocooue / UK. I'apxywun, U1.M. Konopamiok,
I'.E. Ecopyes, M.A. Ucmomosa. — Camapa: Camap. roc. TexH. yH-T, 2012. — 125 c.

HJI.



http://onh.samgtu.ru/sites/onh.samgtu.ru/files/Uchebnoe _posobie 2012 TEMRof

MKS .pdf

Hayunble nepuoandeckue u3gaHus:

I'eognnamuka u TEKTOHO(PHU3HKA. Pexnm JOCTyma:
https://e.mail.ru/compose/14506885980000000291/drafts/

I'eonorus u pa3Benka.

['eonorus u reodusuka.

['eonorust py1HBIX MECTOPOXKACHUM.

I'eoTekTOHMKA.

Jloxnanel AkaJeMu HayK.

3anucku Beepoccuiickoro MUHEpaaIornyeckoro 001ecTBa.
N3Bectusa By3os. ['eosiorus v passenka.

OTeyecTBEeHHAS I'€OJIOTHS;

Pa3Benka u oxpana Henp

IepeyeHb MHGPOPMAUMOHHBIX TEXHOJIOTHHA
U NIPOrpaMMHOI0 odecredeHust

Buneocucrtema ansi JEMOHCTpaluM  CIAaWOB C TMOMOIIBIO MPOrPaMMHOIO
npuioxxenust Microsoft Power Point.

NudopmarimonHbie CrpaBOYHBIC CHUCTEMBI, BO3MOXKHOCTH KOTOPBIX CTYJICHTHI
MOTYT CBOOOTHO MCIOJIb30BATh:

Hayunas snexktponnas 6ubnuoreka http://elibrary.ru/defaultx.asp;

DNeKTpOHHO-0MOmoTeyHass cucremMa Znanium.com HHUI[ "WMHDPA-M"
http://znanium.com/

OnektponHass Oubnmuoreka "KoncynbranT cryneHta’ KOHCVYJIBTAHT
CTYJEHTA - snextpoHHas OuOIMOTeKa TEXHUYECKOTO By3a. JlocTynmHbie pyOpHKH -
"Meaununa.  3apaBooxpaHenue";  "MammHocTpoeHue";  "ApXUTEKTypa U
cTpouTenbcTBO http://www.studentlibrary.ru/

®DJIEKTPOHHO - OMOIMOTEYHAas! cucTeMaoOpa30BaTEeNIbHBIX U MPOCBETHUTEIBCKUX
U3JaHUIl B KOTOPOMl COOpaHbI AJIEKTPOHHBIE YUYEOHHKH, CIPAaBOYHBIE U ydeOHbIE
noco0wust. http://www.iglib.ru

®DNieKTpOHHAsE OWOIMOTeUHass cuUcTeMa «YHHUBEpPCUTETCKass Oubnmnoreka -
onlaine» ObC mo TemMaTuke OXBaThIBAET BCIO 00JaCThb T'yMaHUTApHBIX 3HAHUM U
IpeJHa3HaYeHa JUIsl MCIIONb30BaHMs B Ipoliecce OOydeHHs B BBICIIEH LIKOJIE, KaK
CTYAEHTAMM  MpEeNojaBaTeNIAMM, TaK M  CIEUMAJUCTAMM  TyMaHUTapHsSIMH.
www.biblioclub.ru




VI. METOANYECKHUE YKA3ZAHUSA
MO OCBOEHUIO JUCHUTIJIMHBI
VYcneuniHoe OCBOGHME JTUCHUIUIMHBI JOCTUTAETCS 3a CUET CIEAYIOLUX
00s13aTETHHBIX MEPOTIPUATH:

yueOHbIE 3aHATHUS;

CaMOCTOsITeNIbHAs paboTa;

MPOMEXKYTOUYHAsS AaTTECTAIUA.

Y4eOHble 3aHATHS

B pamkax peanmzanum y4eOHOW JUCIUIUTHHBI «JlabopaTopHBIE METOMbI
M3YUYCHHS] MUHEPAIILHOTO ChIPhS» MPEyCMOTPEHBI:

® IPOCIYLIMBAHUE JIEKIIMOHHOTO MaTepuaina (18 yac.);

® BHITIOJIHCHHE MpaKTHUeCKuX 3aHATHi (18 waca) m maGoparopubx padoT (54
yac.);

® HalyuCcaHue KypCcoOBOM pabOTHI.

[locnenoBarenbHOCTh  JACUCTBUH  OOydwaromierocss  MOpU  BBINOJHEHUU
MIPAKTUYECKUX 3aHATHMN.

[IpakTHueckoe OCBOEHHE TMOJISIPU3AIMOHHOIO MHUKPOCKOMA:  yCTPOMCTBO
MHUKpPOCKOIA, OCOOCHHOCTH MOJSPU3ALUOHHOTO MHUKPOCKOIA, HUKOIH, YCTPOMCTBO
HUKOJIEH; FOCTUPOBKA MHUKPOCKOTIA, MPOBEACHUE IICHTPUPOBKHA OOHEKTHUBOB.

OBnazeHne KPUCTAUIOONTHUECKUM aHAIM30M: ompeneineHue (opmel U
pa3MepoB 3epeH. OnpezeneHue pa3sMepHOCTH 3epeH, paboTa C OKYJIIP-MUKPOMETPOM.

N3yyenue ontuyecknx, GuU3NIECKUX U MOP(HOJIOTHIECKUX CBOMCTB MHUHEPAJIOB,;
3HAKOMCTBO C NEPBUYHBIMU M BTOPUYHBIMH CTPYKTYpaMU M TEKCTypaMu pyi;
MapareHeHTUYECKU aHalii3 pyJ; HPOCMOTP MHHEPAIIOB B OTPAXKEHHOM CBETE;
3HAKOMCTBO CO CXEMOM ONuCaHus MOJMPOBAHHOTO IUIM(]a, BHITOJIHEHHUE
Kaue€CTBEHHOI'O aHAIIM3a PY/I.

3HAKOMCTBO C JIOKaJIbHBIMU METOJaMU U3yUYEHUS BEIIECTBA.

IIpoMeskyTOYHAS aTTECTALUSA

®BLIIIOJIHCHNE IIMCBbMEHHBIX pa60T [0 HaUCaHHUIO 2 TCCTOB, KOTOPLIC



OXBaTBHIBAIOT BECh KYpPC U PacCpPeIOTOUEHBI 10 BCEMY KYpCy (3aTparbl BpemMeHu — 1
yaca);
®BLINOJTHEHUE MUCHbMEHHBIX Pa0OT MO HAMHCAHUIO OTYETOB MO BBIMOJHEHHUIO
NPAKTUYECKUX palOT, 3aBEPIIAOIIMX KAKIBIN MK Kypca U paccpeOTOYEHHBIX 10
BCceMY Kypcy (3arpatel BpemeHH — 20 yacoB Ha Bce [1P, Bkimtouas Bpemst Ha CPC);
CamocrosiTesibHasi paboTa

CamocrositenpHast pabota ctyneHToB (162 dwaca), BBIKIIIOYAET MOATOTOBKY K
71a00paTOPHBIM U MPAKTUYECKUM paboTam, K 3a4eTy (OCBOEHHE BOIPOCOB K 3aUETy —
27 4ac.), HalMcaHue KypcoBOM palOThl, MOATOTOBKY NpE3EHTAUd U UX
WHTEPaKTUBHOE 0OCYX ICHUE HA MPAKTUUYCCKUX 3aHSATHUSX.

1. Kemkuna P.A. YMK]] «Meroasl wu3ydeHus BellecTBa». Y4eOHO-
MeToguueckuil kommuieke. Bnagusocrok. ABI'TY, 2007 r. 342 c.

2. Kemkuna P.A. Meroasl wuccnenoBanust pyn. (Merton. yka3. K
nabopatopHbIM pabotam). MU3natensctBo ABI'TY. BnaguBocTtok. 2005 1. 42 c.

3.  Kemkuna P.A. JlaGopaTopHble METOJbI HCCIEAOBAHUS BEIECTBEHHOTO
cocraBa pya. (Merton. yka3. K BBINOJIHEHUIO KypcoOBOM pabOThl M paszjena
IUIUIOMHOTO nipoekTa). M3aarensctBo ABI'TY. Bnagusocrok. 2002 r. 40 c.

4. Kemknna P.A. Tekcrypsl ®  CTPYKTypel pyd  OJIOBOPYAHBIX
MECTOPOXKJICHUM CHIIMKaTHO-CYJbpuaHol rpynnsl [Ipumopbs. YueOHoe mocobOue.-
Bnagusoctok, ABI'TY, 1997.

Kemknna P.A. CoBpeMeHHbIE METOJbl MUHEPAIOIMYECKOr0 HCCIIEIOBAHUS.-

VYuebnoe nocobue. Braguoctok; M3n-so JIBI'TY, 2003.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
JANCHUIIJIMHBI
VIII.
3aHATHS TPOBOAATCA B  CICHMATU3UPOBAHHON Jaboparopun  Kadeapbl

re¢oJIoruu, FCO(I)I/IBI/IKI/I H I'CO3KOJIOTHH.



OcBoenne nucuuiuinHbl " JlabopaTopHbIe METOIbI M3yY€HUS MUHEPAIbHOTO

ChIpbA " npeamnojaract HMCIOJb30BaAHUC CICAYHOHICTO MAaTCPHUAIbHO-TCXHUYCCKOI'O

oOecreueHus:
I. NuTepakTuBHas 10CKa, HOYTOYK (KOMITBIOTEP) U TIPOCKTOP;
2. [IporpamMMHBIE CUCTEMBI;
3. OranoHHass ydeOHas KOJJIEKIMS  (U3UYECKUX, ONTHUYECKUX H

KPUCTAITIOMOP(OJIOTUIECKUX CBOMCTB MHHEPAJIOB;
4. OreuectBeHHas u ummnoptHas (Nikon) MuUKpockomuueckas anmnaparypa,
uMeromascs Ha Kadeape MO0 Ha MPEANPUATUAX, C KOTOPBIMU MPOBOASTCS

COBMCCTHBIC F@Od)I/IBI/I‘-IeCKI/Ie HCCJICAOBAHUAI,



[Ipunoxenue 1

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPAITAN

(I)e;[epanbﬂoe ToCyAapCTBECHHOC aBTOHOMHOC 06pa3OBaTeJ'H>HOC YUYPCIKACHUC BBICIICTO O6pa3OBaHI/I}I
«JlaIbHEBOCTOYHBIN (eaepabHbIil YHUBEPCUTET»
(ABDY)

HA3BAHHME HIKOJIbI (PUJINAJIA)

YYEBHO-METOJIUYECKOE OBECHHEYEHUE CAMOCTOSTEJIBHOM
PABOTHBI OBYYAIOLHIUXCSA
Mo JUCHUILTHHE «JIabopaTopHble MeTOAbI H3YUYEHUS MUHEPAJIBLHOTO ChIPbS»
Hanpasiaenue noaroroBku 05.03.01 I'eostorus
[Tpodunsb «I'eomorus»
dopma NOATOTOBKU OYHAS

BaaauBocTok
2018



CamocrodarebHas

pabota  CcTyaeHTa

MPEJICTABIISIET

co0oit

nporiecc

I[EJICHANIPABICHHOTO aKTUBHOTO MPUOOPETEHHSI CTYJICHTOM HOBBIX 3HAHUI U YMEHHI

oe3 HCTIOCPCACTBCHHOI'O YUACTHA MIPCIIOAaBaTCIIA.

Bo3MOXHOCTH  CaMOCTOSTEIILHOT'O HU3y4YCHUA CTYACHTAMHU HOAHHOI'O KypcCa

00YCJIOBJICHBI,

B YaCTHOCTH, HAJIWYHCM ,Z[OCTYHHOﬁ CTyaACHTaM COBpCMCHHOﬁ

HAyYHO-TEXHUYECKOU JUTEPATYPhl MO M3y4aeMOMY KypCy, OOIIHMPHOMN KOJUIEKIHEH

MHHEPAJIOB.

CaMOCTOSTEIbHBIN KOHTPOJIb YCBOCHMHS 3HAaHUU B nmponecce CaMOCTOSITCIIBHOM

paboThl MO M3y4yeHUIO0 Kypca «JlabopaTopHble METOABl HM3YyYEHHUS MUHEPAIbHOTO

CLIPpbA»

CTYJCHTBI

MOI'yT OCYHICCTBIIATL IIYTCM OTBCTOB

Ha BOIPOCHI B

npeyiaraeMbIX y4eOHBIX TOCOOMSIX M Y4eOHO-METOAMYECKUX pa3padoTKax.

Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHOM PadoThI N0 IMCUMILINHE

Hata/cpok dopma
No u Bua camocrosiTesibHOIT paboThI Bpewms nHa KOHTPOJIA
/Tl | BBINIOJHEH BBITIOJTHEHNE
ust
1. 1-13 Pabora c muTepatypoit 20 ygac. CobecenoBa
Heens [ToaroroBka npe3eHTaIMi U AOKIa/1a HUE
IIpesenTaiu
s
2. 3-14 Onwucanne ontuyeckux, (usznveckux u mopdo- | 20 3anoTHEHHBI
CTPYKTYPHBIX CBOWCTB MUHEPAJIOB mo | vac. € Ta0IuIbI
JTUTEPATYPHBIM TaHHBIM
3. 4-16 Hamucanue kypcoBoit paboThl 50 ygac. Ortuer 0
HEeens BBITIOJTHCHUN
KypCOBOM
paboTHI B
3IEKTPOHHO
i hopme

PexoMeHganum 1o caMmocTOSITE1bHOM padoTe CTYACHTOB

Y4eOHo-MeTonuYecKkoe 00eCIeYeHHe CaMOCTOSTeNbHOM pPadOThl CTYAEHTOB

BKJIFOYACT M3YHYCHUC MATCpPUAJIOB HCKHHﬁ, MNOATOTOBKA K IMPAKTHYCCKUM 3aHATUAM,

3aIlOJIHCHUEC Ta6J'II/II_I CBOMCTB MHHCPAJIOB, IIOAI'OTOBKA K KOHTPOJUPYIOIIHNM TCCTaMm,

KOHTPOJILHBIM paboTaM, MOJTOTOBKA K 3a4€Ty, HAIMMCAHUE KypPCOBOM pabOTHI.



Meroanuyeckue ykazanusi K nyHKTy 1 miana-rpagpuxa CPC
«Pabora ¢ qureparypoii M MOArOTOBKA NMpPe3eHTAIH»

enr HayuuThcsi 00001IATH JIUTEpATypHbIE JaHHBIE W B CXKaToil (opme
MPENOJHOCUTH OCHOBHBIE MTOJTYYEHHbIE PE3YIbTATHI.

OcHoBHbIE TPEOOBAHUS:

PaGora ¢ suTeparypoil  BKJIIOYA€T 3HAKOMCTBO C OCHOBHBIMU U
JOTIOJTHUTEIBPHBIMA HUCTOYHUKaMHU. B pesynpTaTe cobecemoBaHUs TMPENoaaBaTeb
BBISICHSIET MTyOMHY IPOpabOTKM Marepuaia U OLICHUBAET paboTy B COOTBETCTBUU C
KPUTEPHUSIMHU OLIEHKH (CM. HUXKE).

[ToaroroBka mpe3eHTAlMi OCYILIECTBISETCS B COOTBETCTBUU C IIJIAHOM
rpadgukom. Kaxpgas tema nobKHA OBITH pacKpbiTa, B HEH HEOOXOJIMMO OCBETHUTD
aKTyaJlbHOCTh, I1I€TM M 33Ja4d TPOBEICHHOTO HKCCJIEIOBAHUS, MPUBEICHBI
pErvMOHaNbHbIE TPUMEPHI, BBINOJHEHO 3aKIOYEHUE U MPUBEICHBI OCHOBHBIE
UCIOJIb30BAaHHBIE MCTOYHHMKHU, BKJIIOYAs JUTEPATYPHbIE W JJIEKTPOHHBIE JIAHHBIE C
COOTBETCTBYIOIIMMU CCHUIKAMM.

CryaeHT (1O COrjacoBaHUIO C IMIPENoJiaBaTesieM) MPEACTABIAET JIEKIHIO-
MPE3EHTAIMIO, TOJArOTOBICHHYIO B porpamme PowerPoint, BKIIIo4aroiyo He MeHee
10-15 cnaitnoB, 1u60 JOKIaM JUTst OOIIEH MUCKYCCHH U TTOCIEAYIONMIEro 00CYKICHUS.

TeMmsbl 1OoKIa10B:

- PEHTreHoCTpyKTYypH bIl aHAIIN3
- CnekTpasnbHbIi aHau3
- DNEKTPOHHAS] MUKPOCKOTIHS
- UadpakpacHast CHEKTPOCKOTIHS
- ®a30BbIN aHATU3
- 30TOnHbIN aHAIN3
Kputepun onenku.
OrneHka BBITIOJHSAETCS MO JByXOamuipbHOM cucteme (1 — BeimosiHeHO, 0 — HE

BBITOJIHEHO).



Meroanuyeckue ykazanusi K MyHKTY 2 miaHa-rpagpuxka CPC

«Onucanue ONTUYECKUX, (PU3HYECKUX U MOP(POCTPYKTYPHBIX CBOICTB

MHMHEPAJIOB 110 JINTEPATYPHBIM JaHHbIM».

[enp HayuuThcsi 00001IATH JUTEpAaTypHbIE [aHHBIE M B CXaToil (Qopme
[IPETIOJHOCUTh OCHOBHBIE TIOJIyYEHHBIC PE3YJILTATHI.

TaOnuip!l cocTaBiIsAOTCA 1O CaMOPOJHBIM, CylbduaaM M oxcuaaM. B Hux B
KpaTKoil (opme uznararoTcsi Cienyrolne CBOMCTBA M OCOOCHHOCTH MUHEPAJIOB:
Ha3BaHWE MHHeEpasa, ero (opmyna, CHUHIOHHSA, MOPQOJIOTUS KPUCTAIIOB,
OTpakaTeJbHasi CHOCOOHOCTb, ILIBET, AHU3O0TPOMUS, ABYOTPaXCHHE, BHYTPEHHHE
pedeKchl, CImaiHOCTh, TBEPAOCTh, VCmonb3ys 3TH TaONUIbI, CTYAEHT YKpPEIJIseT
[IPAKTUYECKAE HABBIKM B ONPEICICHUM 3aJaHHBIX MHUHEPAIOB, HCIOJbB3Ys
ATAIOHHYIO YU€OHYIO KOJUIEKIUIO U JIaOOpaTOpHbIE MPUHA/JICKHOCTH.

OrneHka BBITIOJHSACTCS MO JByXOamuipbHOM cucteme (1 — BeimosiHeHO, 0 — HE
BBITOJIHEHO).

Meroanueckue ykazanusi K myHKTy 3 miaHa-rpagpuxa CPC
«Hanmcanue KypcoBoii padboTb»

KypcoBas padora
Lenau u 3a1a4n KypcoBoii padoThI

KypcoBasg pa0GoTa BbIIOJHSETCS HAa 0a3e TEOPETHUYECKUX U IPAKTUYECKHUX
3HAaHUU, TIOJYYEHHBIX NMPU U3yUeHUU Kypca «JlabopaTopHble METOABI UCCIIETOBAHMUS
BEIIECTBEHHOI'O COCTaBa Py».

[enb pa®oThI 3aKI0YaeTCs B 3aKPEIUIEHUU CTYAE€HTaMU 3HAHUM, OJTy4YEHHBIX
IpU  OCBOCHUM  METOJOB  HCCIIEJOBaHMS  BEUIECTBEHHOIO  COCTaBa  PYA:
MUHEPATIOTpaPUUECKOro, neTporpagpu4eckoro, XUMHYECKOTO,
PEHTTEHOCTPYKTYpHOrOo U Ap. B mpouecce BbImogHeHUs pabOThl CTYACHT JIOJKEH
NpUOOPECTH HABBIKM B W3YYEHHM IMOJIE3HBIX HCKOMAEMBIX C TMOMOMIBIO PYAHBIX
MHUKPOCKOIIOB ~ pa3JIMYHbIX MapoOK, ONpPEIEIUTENEH pyIHbIX MHUHEpPAJIOB B
OTPaXEHHOM M MOJSPU30BAHHOM CBETE, COBPEMEHHBIX METOJOB HCCIEI0BaHHUS

BEILIECTBA.



3ajmayamMu  HacTosIed pabOThl TpU  HU3YYEHUH pPyd  KOHKPETHOTO
MECTOPOKICHHUS SIBIAIOTCS: ONMPEISICHUEe MUHEPAJIbHOTO COCTaBa PY/bl, BbIICICHHUE
XapaKTEPHBbIX MUHEPAIbHBIX ACCOLMALMM U TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTEM
PYIbl, COCTaBJIEHHE CXEMBI IOCIENOBATENbHOCTH 00Opa3oBaHUs MHHepanoB. Ha
OCHOBE J3TOr0  HEOOXOAMMO  pa3o0paTbCsi €  OCOOEHHOCTAMM  IHpoliecca
pPYyZ1000pa30BaHUs U OCBETUTh HEKOTOPBIE BOIIPOCHI FEHE3UCA MECTOPOXKICHUS.

Opranusanys BbINOJHEHHUS U 3aLUTA KypCOBOM padoThl

KypcoBasg paGoTa B COOTBETCTBUM C Y4YEOHBIM IUIAHOM BBIIIOJIHAETCS
CTYJEHTaMHU B 6 ceMecTpe.

[Ipu Bblmaue 3amaHusi Ha PpabOTy € KaXAbIM CTYJIEHTOM IIPENoAaBaTelb
IPOBOJUT UHAMBUAYAIBHOE COOECEIOBAHUE, YTOUHSET COAEpKAHUE, IpaUK U BpeMs
BBITIOJTHCHUS PAOOTHI.

HcxoqHpiMu MaTepuallaMy JUIsl HamucaHWsl KypcoBOM paOOThl CTyIE€HTaMu
ABJIAIOTCS KOJUIEKIIMM OOpa3lioB M IOJUPOBAHHBIX HUIM(POB, COOpAHHBIX B NEPUOA
IIEpBOM MPOW3BOJACTBEHHOW NPAKTHUKM HAa OJHOM M3 MECTOpOXxaeHuU JlambpHero
Boctoka, a Taxxke yueOHas v (oHI0Bas nuTEepaTypa. B OTHEIBHBIX Cilydasx IpH
OTCYTCTBHHM Yy CTyJ€HTa HEOOXOJUMBIX MAaTEpHaJIOB, YIOBJIECTBOPSIOUINX IIEJIAM
paboThl, 3alaHue Ha KypCOBYIO pabOTy MOKET ObITh BBIAAHO IO MaTepuajiam
Kadeaphl.

Ha BbimonmHeHne paboOThl CTyACHTaMU THEBHOTO OOy4yeHUs BbiaensieTcss 12
HEelenb €O JAHS BblauM  3ajgaHus. lccinenoBaHus NpoBOAATCS BO  BpeMs
CaMOCTOSITENIbHOM pabOThI, TPU KOHCYJITALIMU MPEMO1aBaTeIs.

3akoHYCHHAs KypcoBas paboTa JOJDKHA OBITH TMOAMUCAaHA CTYJEHTOM W HE
[03/IHEE, YEM 3a JIBE HEJEIM 10 3K3aMEHAIlMOHHOM CECCHM CJlaHa Ha IPOBEPKY
npenogasatento. Kypcosas paboTa momyckaercs K 3allUTe JUIIb MPU YCIOBUHU, €CIIH
OHa YJIOBJIETBOPSIET BCEM TPEeOOBaHUSIM HACTOSILMX YKa3aHWM, B IPOTUBHOM CIIydae
OHa BO3BpAIAETCS CTYJEHTY Ha 10padOoTKYy.

3amuTa BBINOJHEHHOW pabOThI OCYIIECTBIIAECTCA B CIELUATbHO OTBEIACHHOE

BpEMs, C IMNPUITTANICHHUEM CTYACHTOB H 3aMHTCPCCOBAHHLIX JIMII. Ona cocTouT B



KpPaTKOM COOOIIEHUH CTYJEHTOM COJEP>KaHUsI U PEe3yJbTaTOB UCCIIECIOBAHUS U B €T0
OTBETax Ha BOIPOCHI IIPENOAABATENs M NPUCYTCTBYIOIIMX. B pesynbpraTe 3amurhl
KypcoBass  pabora  oueHuBaerca  Iu(pPepeHIUpPOBAHHOM  OTMETKOHM 1O
YeThIpeX0aNbHON CUCTEME.

CryneHT, He IPEICTaBUBLIMM B YCTAaHOBJIEHHBII CPOK KypCOBYIO pabOTy MU
HE 3allUTUBIIMN €€ II0 HEYBAXUTCIBHONW IIPUYMHE, CUYUTACTCA HMEIOIIHUM
aKaIEMUYECKYIO 3aI0JDKEHHOCTD.

Bce pesynpTaThl UCCIIEOBaHUM JOJKHBI OBITh M3JI0KEHBI B MOSACHUTEIBHON
3alUCKE C BHYTPUTEKCTOBBIMU pHCYHKamu, (oTtorpadusiMu u rpadudecKUMU
npwioxkeHussMA. K MOsSICHUTEIFHOM 3amUCKe JOJIKEH OBITh MPUIIOKEH CIICIIMATbHBIN
muct (popmata AQ) Ha KOTOPOM TMPHUBOIATCS: Treojoruueckas Kapra (cxema)
M3YYECHHOTO MECTOPOXACHUSA (pyAONpOSABIECHUS); CXE€Ma IOCIEA0BATEIBHOCTU
pyaooTioxeHus; portorpaduu U 3apuCOBKU OCHOBHBIX ()OPM BBIACIICHUSI MUHEPAJIOB
U TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTEN py[I, Pe3yIbTaThl PEHTT€HOCIEKTPaIbHbIX,
CIIEKTPAJIbHBIX U APYTUX METOJOB U3YUYEHHUsI MUHEPAJIOB.

KypcoBas paboTta BBINOIHAETCS HA OCHOBE MaKpPOCKOIMMYECKOI0 U3yueHus S5-7
00pas3IoB MOpoa M Py, MUKPOCKOITMYECKOTO OMMCAHKS 6-8 MOTMPOBAHHBIX MTUTH(OB
PYA ¥ OITyOJIMKOBAaHHBIX MaT€pUaIOB IO U3Yy4aEMOMY MECTOPOXKICHHUIO.

Tembl KypcoBO# pabOTHI:

I. MuHepabHBI U BEIIECTBEHHBIN COCTaB PYA, TEKCTYPHO-CTPYKTYpPHBIE
OCOOEHHOCTH, CTaAUMHOCTh MHHepanooOpazoBaHusi M reHe3uc (CoNHEYHOTO
MecTopoxaeHus (KoOMCOMONIBbCKUI Py IHBIN PAliOH);

2. MuHepabHbI U BEIIECTBEHHBIN COCTaB PYA, TEKCTYPHO-CTPYKTYpPHBIE
OCOOEHHOCTH, CTaAMMHOCT MMHEpanooOpa3oBaHusi M reHe3uc CHIMHCKOTO
MecTtopoxaeHus (KaBanepoBCKkuil pyIHbIN PalioH);

3. MuHepaJbHBI U BEIIECTBEHHBIN COCTAB PYJ, TEKCTYPHO-CTPYKTYPHBIC
OCOOEHHOCTH, CTaJUMHOCT, MHUHEpaaooOpazoBaHuss u TreHe3uc JlyOpoBckoro

MecTtopoxaeHus (KaBanepoBCKkuil pyIHbIN PalioH);



4. MuHepabHbIA U BEIIECTBEHHBIN COCTAaB Py, TEKCTYPHO-CTPYKTYPHBIE
OCOOCHHOCTH, CTaIUIHOCTh MHUHEPATOOOpa30BaHUA U TEeHE3UC APCEHbEBCKOTO
MecTtopoxkaeHus (KaBaiepoBckuli pyaHbIi palioH);

5. MuHepabHbIA U BELIECTBEHHBIN COCTAaB Py, TEKCTYPHO-CTPYKTYPHBIE
O0COOEHHOCTH, CTaJUIHHOCTh MHMHEpPAJIo00pa3oBaHUs U TEHE3UC BBICOKOropckoro
MecTtopoxkaeHus (KaBaiepoBckuii pyaHbIi palioH);

6. MuHepanbHbI U BEIIECTBEHHBIN COCTAaB Py, TEKCTYPHO-CTPYKTYPHBIE
OCOOEHHOCTH, CTaAMNHOCTh MHUHepanooOpa3oBaHusi u reHe3uc (CoBETCKOro
MecTOpOkaeHus ([lanbHEroOpCKu pyIHbIA PAalioH);

7. MuHepanbHbIA U BEIIECTBEHHBIN COCTAaB Py, TEKCTYPHO-CTPYKTYPHBIE
O0COOEHHOCTH, CTaAUMHOCTh MHUHEPAIO00pa30BaHUS M TEHE3UC MECTOPOXKICHUS
Bepxnee ([lanpHeropcknii pyaHbli paioH);

8.  MuHepaIbHBI U BELIECTBEHHBI COCTaB PYJ, TEKCTYPHO-CTPYKTYpPHBIE
OCOOEHHOCTH, CTaJUHHOCTh MHUHEpasiooOpa3oBaHusi M reHe3uc HukomaeBckoro
MecTOpOkaeHus ([lanbHErOpCKu pyIHbINA PAioH);

9. MuHepanbHbIl U BEIIECTBEHHBIA COCTaB PYJ, TEKCTYPHO-CTPYKTYpPHbIE
O0COOEHHOCTH, CTaJUIHOCTh MHHEPATO00pa30BaHUSI W TEHE3UC MECTOPOKICHHUS
IOxHoe ([lanbHeropckuil pyIHbIA paiioH);

10.  MuHepanbHbIil U BEIMIECTBEHHBIM COCTaB PyH, TEKCTYPHO-CTPYKTYPHBIE
OCOOEHHOCTH, CTaJUIHHOCTh MHHEPATIO00pa30BaHUSI M TEHE3UC MECTOPOKICHHUS
Boctok -2

I1. MunepanpHbld U BEHIECTBEHHBIM COCTAB Py, TEKCTYPHO-CTPYKTYPHBIE
OCOOCHHOCTH, CTaJUIHOCTh, MHUHepajgooOpazoBaHusi U reHesuc IIpacosoBckoro
MecTopoxkaeHus (0. Kynammp);

12. MuHepanbHbIii W BEUIECTBEHHBIM COCTAaB Py, TEKCTYPHO-CTPYKTYPHBIC
O0COOEHHOCTH, CTaAUIMHOCTh MHHEPAIO00pa30BaHUSI M TEHE3UC MECTOPOXKICHUS
Kynou;

Kpurepun ouenku.



Onenka mis BoiHeceHHs! B cucteMy bPC BbImosnHseTcs mo 4erbipexOamibHON
cucteMe (3 — oriamuHo, 2 —  xopomo, 1 — ynoBinerBopurenbHo, 0 - He
YZIOBIIETBOPUTEIILHO).

Kemkuna P.A. JlabopaTtopHble METOABI UCCIENOBAHUS BEIIECTBEHHOTO COCTaBa
pya. (MeTton. yka3. K BBIIOJHEHMIO KypCOBOM pabOThl M pas3zaena IUIIIOMHOTO

npoekta). U3parensctBo IBI'TY. Bnagusoctok. 2002 r. 40 c.
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MUHHCTEPCTBO OBPA30BAHUS U HAVKU POCCUCKOM ®EJEPALIUN

denepanbHOE TOCYIAPCTBEHHOES aBTOHOMHOE 00pa30BaTeIbHOE YIPEKICHIE BHICIIIETO 00pa30BaHUs
«/1aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

HA3BAHME HIKOJIbI (PUJINAJIA)

®OH/JI OHNEHOYHBIX CPEJCTB
no JucuniuinHe «MuHepasjorus»
Hanpasaenue nmoarorosku 05.03.01 I'eostorus
npodmiib «I eonorus»
dopmMa NOATOTOBKU OYHAA
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MMacnopt ®OC

Kon n
¢popmyaupoBka Jransl popMUPOBaAHUS KOMIETEHIIUN
KOMIIEeTEeHIIUH
IMK-2, cnocoOHOCTH o
[Topsimok mosyueHusi reojJoruvyeckoid MHQOpMalHH, ee
CaMOCTOATCIILHO 3Haer aKTyaJIbHOCTh W MPAKTUYECKYyID 3HAYUMOCTh B
fonyaath MUHeparpapuuecKux UCCaea0BaHUIX
T'€0JIOTHYECKYIO
HH(pOpMaLHIO, CamocrositenbHO  (popMynmupoBaTh  3amadyd IS
HCIOJIb30BATh B Hazquo— Vateer MOJTy4eHUs] MHHEPAIOTHMYECKOl uHbOpManuu Mmpu
HCCIIENOBATCIILCKOU MOJIEBBIX u 1a00paTOPHBIX re0JIOTUYECKUX
JeSITeIbHOCTH HaBBIKU HCCIIEI0OBAHUSIX.
MOJIEBBIX U
11abOpaTOPHEIX ['eonornyeckumMu MeToJaMH IIPOBEAEHHUS PabOT It
R pelieHus MHHEPaTOTH4eCKUX Hay4HO-
uccreioBanui (B HCCIIeIOBAaTENbCKUX NpHUKIAAHBIX 3a1ad. CrocobeH
COOTBETCTBUH C Braneer
UCIIONIb30BaTh 0a30BbIE€ KOMITBIOTEPHBIE MPOTPaAMMBbI
HalmpaBJICHHOCTBIO CTaHJapPTHOTO [maKera Microsoft Word nu
(mpodumem) CIIELUAJIN3UPOBAHHBIC MUHEPAIOrHYECKUE ITPOTPAMMBIL.
IIOJITOTOBKH)
K-S, roTOBHOCTH K CoBpeMeHHbIE MOJIEBBIE u nabopatopHbie
paboTe Ha COBPEMEHHBIX 3Haer re0JIOTUYECKUX,  Ieo(U3NUECKUX, TCOXUMHUYECKHX
IOJIEBBIX U npubopax, yCTaHOBKH U 000pyJOBaHUE
J1a00paTOPHBIX
re0NOrHUECKHX, PabGorarh Ha COBpEMEHHBIX TOJEBBIX M JTaOOPATOPHBIX
reo(U3MIECKHX, Ymeer re0JIOTUYECKHX,  Teo(U3NYECKUX,  TICOXUMHUYECKHX
FeOXMMHYECKHX npubopax, yCTAaHOBKaX U 000pyIOBaHUU
nmpudopax, yCTaHOBKaxX
n obopynosatuy (B MeTOMKON UCIOJIB30BaHUS COBPEMEHHBIX IOJIEBBIX M
COOTBETCTBHM C NabOpaTOPHBIX  TEOJIOTUYECKHMX,  reo()M3HYECKHX,
HAMpaBICHHOCTBIO Bnageer | reoxumuueckux mpubOpoOB, YCTAHOBOK U 00OPYIOBAHUS
(mpogurem) B IIENSX MCCIEAOBAHUS MMHEPAIOB M IPOBEICHHS
IpOrpaMMBl MUHeparpaQHIECcKUX HUCCIe0BaHHUA.
OakanaBpuaTa)
Ne KonTponupyembie Konp! u aTansr Or11eHOYHbIE CPEJICTBA
n/n pasziebl / TeMbl ¢opmuposanus TeKyLIHii IPOMEKYTOUHAS
AUCHUILTAHBI KOMIICTCHIIUIN KOHTPOJIb aTTecTaIus
1 OnTuueckue IIK-2 3HaeT YO-1 Bormpocsr k
duznyecKue u CobecenroBanme | 3auery Nel-Ne 23
Mophoornueckue yMeer I1P-1
CBOICTBa MUHEPAJIOB (Tecr Ne 1)
BIIa/IeeT I1P-2.
KonTponpnas
pabora 2
2 | CTpyKTYpHBI pYO IIK-2 3HaeT YO-1 Bormpockr k




CobecenoBanne | 3aueTy No24-Ne
yM€EeT ITP-1 37
(Tect Ne 2)
BJIAJIEET [1P-2.
KonTponbHas
pabora 2
3 | [Naparenetnueckmii | I1K-5 3HaeT VO-1 Bompocsr k
aHaJu3 Py/I. CobecenoBanne | 3aueTy No38-No
yMeeT I1P-2. 46
BJIaIEeT KonTponbHas
pabora 3
4 | Onucanue annumuga | IK-5 3HaeT VO-1 Bonpocsr k
CoOecenoBanue | 3auety Ned7-No
yMeeT I1P-1 50
BazceT (Tect xaprouka
Ne 3)
I1P-2.
KonTponphas
pabora 4
5 Jlokanenbie Mmetonpl | IIK-5 3HaeT YO-1 Bomnpocs k
M3y4EHUS BEIIECTBA CobecenoBanne | 3auety No51-Ne
yMeeT Kontponbhas 56
BIANCCT pabora 5

IIIkana oueHUBaHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIUI

Konx u Otanbl GOPpMHPOBAHUS KPUTEPUHU noxKa3areJiu
(¢opMyIMpoOBKa | KOMIETEHIHH
KOMIIEeTEeHIIMH
K-2, 3HaHHWE OCHOBHBIX - IGMOHCTPUPYET
CIIOCOOHOCTE HOHSATHI U OTPEACICHUI | CIIOCOOHOCTD OMPEICTUTD
CaMOCTOSITEIbH MHHEPAIOTHYECKOM MHHEPAJIbI B MOJIEBIX U
0 MOJTyYaTh 00JIaCTH UCCIICIOBAHUS KaMepaJIbHBIX YCIIOBHSX;
IEOJIOTUYECKY Hopsnox
0 OJTyYeHHS 3HAHHE OCHOBHBIX - CIIOCOOHOCTH IPUMEHHTH
unopvaurio, | suaer | reononieeKoil Ll L it | smeparpadmceran
HCIOIb30BATE (novp oro | HH(OpMaIH, ee B o}%nacm Hccnep;[osanuﬁ,
B Hay4HO- BbIM aKTyalbHOCTE 1 MuHeparpaduu; 3HaHKUE - CITOCOOHOCTH OIPEJICIIUTh
uccnenoBarens | YPOBCH | MPAKTHYECKYIO METOAOB HAYYHBIX Y ONKCATh MUHEPATIbHBIN
CKOM b) 3HA9MMOCTD B HICCIIeIOBAHMIA 1 COCTaB Py M TEKCTYPHO-
JIeSITeIbHOCTH MHHeparpapuyecku OTIpEe/ICIICHHE UX CTPYKTYpPHBIE OCOOCHHOCTH
HaBBIKU X UCCICAOBAHUAX IPUHAJIEKHOCTH K
MOJIEBBIX U Hay4YHbIM HAIPABJICHUSM;
11aGOPAaTOPHBIX 3HAHHE HCTOTHHKOB
e p— MHHEPATOTHYECKOU

uHGOpMAIUH




UCCIIeTIOBaHUI YMEHHE TIPEJICTABIISAThH - CIIOCOOHOCTD TPUMEHSTH
(B pe3yJIbTaThl METO/IbI MHHEPATIOTHIECKOTO
MHHEparpadUIeCKuX VCCIIEIOBAHUS JIJIsI
COOTBCTCTBUU [IpuMeHATH 3HAHUSA eparpad taec ccaeno A
c VCCIIEIOBAHMUI ¥ OLIEHUTh | HECTAHAAPTHOTO PELIEHHS
OCHOBHBIX pEe3yJIbTaThl YUEHBIX 110 re0JIOTHUECKHUX 3a/1aY;
HAMPaBIEHHOCT i N ’
IO p TIOHSTHM, . H3yJaeMoi rmpodiaeme u - CIIOCOOHOCTH paboTaTh C
OHPCICICHHH. COIOCTABJIATH UX C JIAHHBIMH
(mpocprem) CamocrosiTenbHO MHPOBBIMH MHHEPAIOTHYECKUX
TIOJIrOTOBKH) ymeer | pOpMyIMpOBaTH JOCTHXKCHHSMHI; YMEHHE | KAaTaJoOroB, HEOOXOIMMBIX
(mpoxs | 3ama4M JUIs COCTaBIIATH DJIEKTPOHHBIE | JUIS MCCIIEI0BAHMMA;
VHYTBIH | TTOTy4eHUS 0a3bl TAHHBIX U - CIOCOOHOCTD HANTH TPY/IbI
) MHHEPAJIOTHYECKOM | OMOINOTEUHBIC KaTalIorH | 110 MuHeparpaduu u
uH(pOpPMALUH [IPH MUHEPAIOTHYECKOTO 000CHOBATh OOBEKTHBHOCTD
ONEBBIX M npoQuIs, yMEHUE IPUMEHEHUS TOJTyYEHHBIX
11aGOPATOPHBIX IPUMEHSATH U3BECTHbIE Pe3yIIbTATOB HaydHBIX
METO/IbI HayIHBIX WCCIICTIOBaHMI B KA4ECTBE
TeOJIOTHYECKHUX o
VCCIIE/IOBAHUIA, JI0Ka3aTeIbCTBa MU
HCCJICIOBAHUIX A ——
HCCIIEIOBATENILCKUX
apryMeHTOB;
['eonornyecKkumMmn BIIAJICHIE -CIOCOGHOCTH POBOAUTD
METOIaMH TEPMHUHOJIOTHEH B CaMOCTOSITEIIbHBIC
npoBeneHus pabor | 001acTH YICCIIE/IOBAHUS U
JUTSL pelleus MHHEPATOTHYCCKHX IPECTABIATH I/IX6
3HAHWIA, BIaJIcHHIE €3yJIbTAThl Ha 00CYKICHHE
MHUHEPaJTOTHIECKUX - BIIad pesy YA
HAVIHO HaBBIKAMU Ha KPYTJIBIX CTOJIAX,
o (GOPMYJIMPOBKY 33/IaHUS. | CEMHHAPAX, HAYYHBIX
MCCICNOBATENLCKHIX | 1 \ynepanornueckoMy | KOH(EpPEHLUSX.
HPUKIAAHBIX 3a11a9. | yecneoBanmio, 46TKOES - CIIOCOGHOCTH MPUMEHEHHS
BITAZIceT Crocoben NOHMMaHUe TPEOOBAHUI, | MOIyYCHHBIC 3HAHHS B
(BBICOK HACNIOJIb30BATh NPEabABIIEMBIX K peiennu
. 0a3oBbIC COJIEPIKAHHUIO U MHHEPAJIOTHYECKUX U
W)
KOMITBIOTEPHBIC HOCJIeZI0BATEIbHOCTH TeOXMMHYECKHX 3a/1a4
TIPOrPaMMbI WCCIIeZIOBaHUsL, BIaJicHue | - J[eMOHCTpUpYeT
CTaHIAPTHOTO MHCTPYMEHTaMH cB0OOIHOE M IITyOOKOE
naxera Microsoft IpeCTaBICHHS BJIQJICHUE TIPOTPAMMHBIM
€3yJIbTaTOB HAyYHBIX MaTepHaoM.
Word u pesy. Hayd p
YCCIIEIOBAHUIM
CreNUaTM3UPOBaHH
bIC
MUHEPaJIOTHYECKUE
IPOTPAMMBIL.
IIK-5, 3HAeT CoBpemeHHbIe 3HAHUE 3HAYUTENBHOM - CIIOCOOHOCTD TMPOBECTH
FOTOBHOCTB K (moporo | e u 9aCTH HOMEHKJIATYPbI ompeJie/ICHHe MUHEPAIIOB B
BBIH MHHEPAJIOB U OCHOBHBIX | TIOJICBBIX U KaMepabHbIX
pabore Ha ypOBEH nabopaTopHble MCTOZI[)OB UCCIIEIOBAHUS | YCIOBHSX P
COBPEMCHHBIX reoJIOTMYECKuX,

b)




IIOJIEBBIX U
J1a00paTOPHBIX
T'€OJIOTUYCCKHUX
)
reo(pu3nIecKu
X,
T€OXUMHNYECCKU
X pubopax,
YCTaHOBKAaX U
o0opyoBaHUA
(B
COOTBETCTBUU
C
HaIpPaBJICHHOCT
BIO
(mpoduniem)
[IPOrPaMMBbI
OakanaBpuaTa)

reo(pu3nvIecKux,

3HAaHHUEC OCHOBHBIX

- CIIOCOOHOCTH PACKPHITH

TeOXUMUNUYECKUX MMOHATHH IO METOJAM CYTb METOO0B
npubopax, MI/IHepaJ'IOFI/I‘-IUCCKI/IX MUHEPAIOTrH4e€CKOro
YCTAHOBKH 1 HCCIICIOBAHUI, 3HAHUC HCCIICIOBAHUS;
060pyI0oBaHHE. OCHOBHBIX METOJIOB -CIIOCOOHOCTD
T€OIOTHYECKUX CaMOCTOSATEIHLHO
HCCIICIOBAHUI;, 3HAHUC c(hopMyITUPOBaTH TEMY H
HCTOYHHKOB COCTaBHUTh ILIAH
uHGbOpMAaIIH, MUHEPATIOTHYECKHUX
PACKpBIBAIOIIUX METOJBl | UCCICAOBAHMUIA;
1 IIOJIXOJIBI K - CIOCOOHOCTHL 00OCHOBATH
MIPOBEJICHUIO aKTyaJIbHOCTh
MUHEPATOTHYECKUX MUHEPATOTHYECKUX
HCCIICAOBaHUI HCCIIeTIOBaHUH
Paborath Ha YMEHUE BBIICIUTh - CIOCOOHOCTH

COBPEMEHHBIX OCHOBHBIE CaMOCTOSITEITEHO paboTaTh ¢
[OJIEBLIX U MUHEPAJOTHIECKUE U pyllamu, IPOBOANTH
yMeeT 1aGOPATOPHBIX naparcHeTUYCCKHUE Hay4YHbBIC
XapaKTePUCTUKH MuHeparpaduIecKue
(mpoziB | T€OJIOTUYECKUX, P p parpad
. MUHEPAJIOB TS OIEHKH WCCIICJIOBAHUS U OTH
VHYTBIA | reopU3NIECKUX, N
) yCIIOBUI WCCJICJIOBAHUS IPUMEHSTh
TCOXMMUICCKIX PYIOOTIIOKCHUS. MIPH PEIICHUU MPAKTUICCKUX
npubopax, sa1au
YCTAaHOBKax U
000pynoBaHUU
MeToauKoi CIOCOOHOCTBIO - IEMOHCTPUPYET
HCIIONb30BAHIS chopMyTupOBaThH CITOCOOHOCTH MpPHMEHEHHS
3a/1aHue M0 | MOTyYeHHBIX 3HAHUN U
COBPEMEHHBIX .
OIICBLIX MUuHeparpaGuIecKoMy HABBIKOB JISI YCTICIITHON
I N o
5 WCCIIEIOBaHNIO, YETKOE | MpohecCHOHATBHOM
TabOPATOPHbIX MOHUMaHue TPeOOBaHUM, | AESITETFHOCTH U PEIICHUS
TCOIOTHICCKHX, TIPEIBSIBISIEMBIX K | IIPaKTHYECKUX 3a/1a4;
reohu3nIECKuX, COJICPIKAHUTO U | - CTOCOOHOCTH Oerio u
Biaazgecer | FCOXUMHUYCCKUX IIOCJIEIOBATEIIHPHOCTU TOYHO IPUMEHATH
(BBICOK | TIPHOOPOB, MIPOBOIUMBIX TEPMHHOJIOTHYCCKUI
W) YCTaHOBOK U HCCIIeIOBaHUH, anmnapatr MUHEPAIOTHYECKUX

000py10BaHUS B
LEeJsIX
UCCIICTOBAHMSI
MHHEPAIIOB U
IIPOBEICHUS

MHUHeparpaduyecku

X UCCIIEIOBAaHUH. .

BJIaJICHHUE TIPHEMaMHU
JUAarHOCTHKH MHUHEPAJIOB,
BKJTFOUAIOIIIMMHU
oTpeJiesieHHe UX
MOP(DOIOrHYECKHUX,
(hU3NUECKUX CBOWCTB,
aHaJTN3 MUHEPATBbHBIX
accoluuaium.

MCCIICIOBAHUN B YCTHBIX
OTBETax Ha BOIPOCHI U B
MUCHbMEHHBIX PaboTax;
-CIIOCOOHOCTD
CaMOCTOSTEIBHO
c(hopMyITUPOBATH TEMY H
COCTaBHUTh IIJIaH
HCCIIEIOBAHMS.

MeToauyecKkue peKOMeHIalUN, ONIpeiessIIoe MPoueIypbl OlleHNBAHUS

pe3yabTaTOB OCBOCHUA TUCIHHUIIJIHHDBI

OueHoOYHBbIE CPeACTBA ISl MPOMEKYTOUYHOM aTTecTauuu

Ilepeyens THNIOBBIX BOMPOCOB /IS IK3aMeHa/3a4eTa

HepequL THUITOBBIX 9K3dAMCHAIIMOHHBIX K 3a49CTHBIX BOIIPOCOB.

1. 3agaun MuHeparpa@uu 1 MyTU UX PELICHUS.




2. OCHOBBI KPUCTAJNIOONTHKU B OTPAKEHHOM CBETE.

3. OnTuyeckue CBOWCTBA PYIHBIX MHUHEPAIOB, NPUMEHSEMbIE I UX
JIUAarHOCTUKH.

4. OrtpaxarenbHasi CHOCOOHOCTh MuHepanoB. KauecTBeHHbIE METOABI €€
OTIPENCIICHUS.

5. Meroag KOJIMYECTBEHHOIO OIpPEACNICHUS OTPakaTelbHOM CHOCOOHOCTH
MUHEPAJOB.

6. OnTuyeckue sIBJICHUS B MUHEpaiax B MOJISIPU30BAaHHOM CBETE.

7. lIBeT MHUHEPAJTIOB B OTPAKEHHOM CBETE. METO/BI €T0 OIPEACICHHUS.

8. KonnuecTBEHHBIM METOJ] ONPEAEIICHHS LIBETA MUHEPAIOB 10T MUKPOCKOIIOM.

9. ucnepcust oTpakaTelnbHOM CHOCOOHOCTH MHMHepasoB. Ee ompeneneHue Ha
npubdope MC®-10. Tumnsl gucnepcumu.

10. Bayrpennue pedaekcbl MUHEpAIOB, UX (U3UYECKAs] CYIIHOCTh, CIOCOOBI
HAOJIIOIEHUS.

11. BinsHue wuMMepcHM Ha IPOSBICHHE ONTUYECKUX CBOMCTB PYIHBIX
MuHepaioB. OnpeneneHre yAenbHOTO BECa MUHEPAJIOB UMMEPCHOHHBIM METOJIOM.

12. B3auMOCBsI3b ONITUYECKUX CBOMCTB PYIHBIX MHUHEPAJIOB.

13. KauecTBeHHBIE METO/IBI ONPEIEIICHNS TBEPAOCTH MUHEPAJIOB.

14. KonnuecTBEHHBIN METO/1 ONPEACICHUS TBEPIOCTU MUHEPAJIOB. Amnaparypa.
O0bpaboTka pe3ynbTaTOB U3MEPEHUS MUKPOTBEPIOCTH.

15. AHM30TpONHS TBEPJOCTH MUHEPATIOB. 3HAaUCHUE €€ TPUMCHECHUS.

16. IlpuMeHeHUE SIEKTPUUYECKUX M MAarHUTHBIX CBOMCTB MHUHEPAJIOB IS HX
JUArHOCTUKH.

17. JlmarHocthueckoe U CTPYKTypHOE TpaBieHue. HMx 3HaueHue wu
OTJIMYUTEIHHBIE OCOOCHHOCTH.

18. KauecTBeHHBII MUKPOXUMUYECKHUI aHaIU3. METObI €T0 BBITIOJIHEHUS.

19. BHyTpeHHee cTpoeHue 3epeH. MeTo bl ero HabJIt0IeHUSI.

20. ®opMbl CEUYEHHI MUHEPAIBbHBIX 3€PEH M WX 3HAYECHUE IS OIpPEACIICHHUS

YCJIOBI/Iﬁ KpuUCTaJJIn3aluu.



21. ®akropsl, BIusIomKe Ha GOPMY 3€pEH U UX pa3Mepbl MPU KPUCTAILITU3ALUU
BEILECTBA.

22. ]JIBOMHUKOBOE CTpOeHHE KpucTaiioB Ero 3HaueHue mjis AMArHOCTUKU
MUHEPAJIOB U XapaKTEPUCTUKHU YCIOBHM py1000pa30oBaHHUs.

23. 3oHalbHOE CTpPOCHHUE KpHUCTAIOB. Ero 3HaueHue s AUArHOCTUKH
MUHEPAJIOB U XapaKTEPUCTUKHU YCIOBUN Py000pa30BaHuUS.

24. Tunomopdusm mMuHepanoB. Ero 3HadeHue ansi XapaKTEpUCTHKU YCIOBUMN
pynooOpa3oBaHus.

25. Mopdomnorudeckas u reHeTHIECKas Kiaccu(uKaius CTpyKTyp pya.

26. Mopdorenernuecre 0COOCHHOCTH MUHEPATHHBIX BBIICICHUN.

277. 3epHUCTBIE CTPYKTYPHI Py, 00pa30BaHHbIE MPU KPUCTAJUIM3ALMU PACILIIABOB
U PacTBOPOB.

28. Koppo3uoHHbie CTpyKTypbl pyad. [Ipu3Haku 3amenieHus B pyaax.

29. Tune! 3amemenus (o A.I'. berextuny).

30. OtnuuutenbHble OCOOCHHOCTH MHUKPOCTPYKTYpP 3aMEIIEHUs OT CTPYKTYP
3aMeIleHHUS.

31. CrpykTypbl, o00pa3oBaHHbIE B Tpolecce Meracomaro3a. llpu3Haku
METaKpHUCTAJIOB.

32. CtpyKkTyphl, 00pa30BaHHbIC NPHU KOATYJSLHMH KOJUIOUJOB M OCAXKIACHUU
MEXaHUYECKUX B3BECEH MHUHEPAIBHBIX 3€peH M3 pacTBOpoB. llpu3Haku ydactus
KOJUIOUIHBIX pACTBOPOB B 00pa30BaHUU PY/I.

33. CrpykTypbl pacmajga TBEpIbIX pacTBOpoB. Mx 3HaueHuwe s
XapaKTePUCTHKH YCIOBUN pyao0o0pazoBanusi. Kpurepuu nis onpeneaeHus.

34. CtpykTypbl, 00pa30BaHHbIE MPU PACKPUCTAIUIU3AIMU BEILIECTBA B TBEPIOM
COCTOSIHUHU (METAKOJUIOUIHBIE CTPYKTYPBHI).

35. CTpyKTypbl, 00pa30BaHHbIE TIPU NEPEKPUCTALITU3ALMK BELIECTBA B TBEPIOM
COCTOSIHUU (COOCTBEHHO-KPUCTAIIIO0IACTUUECUE CTPYKTYPHI).

36. CTpyKTyphI IpOOJICHUS U CMSATHSL.

37. Kiaccuduxanus TeKCTyp pya.



38. Mopdorenernyeckue Npru3HaAKu MUHEPATbHBIX TapareHe3nCoB.

39. Dranel U cTaguu MUHEpanu3auuu. Kputepuu ais ux onpeaesieHus.

40. Kpurepun BO3pacTHBIX B3aMMOOTHOIIIEHU MUHEPAJIOB.

41. Kpurepuu 0OJHOBPEMEHHOT'O BbIIEJIEHUS MUHEPAJIOB.

42. Kputepuu pa3HOBPEMEHHOIO BBIJCICHUS MUHEPAJIOB.

43. CxeMpl MOCJIEIOBATEIbHOCTH MMHEpanooOpa3oBaHUs, NPUHLUIBI HX
MTOCTPOEHUS.

44. OtinuuTenbHBIC NPU3HAKA BCEX MHUHEPAIBHBIX 3€pPEH, ONPEACISIOIINX
TF€HETUYECKUE TPYIIBI CTPYKTYP.

45. OTnuunTenbHble 0COOEHHOCTH MapareHe3nca, MUHEpaIbHONW acCOLMalluU U
TEHEPALIAM. N3o00paxeHue 1754 Ha cXeme II0CJIEIOBATEIbHOCTH
MUHEPAT000pa30BaHus.

46. Kpurepuum 15 OIpeneieHus TeMIlepaTypbl MHHEpaiooOpa3oBaHUS B
HOJIMPOBAaHHBIX NUTU(aX.

47. CnocoObl ompeseNieHns TeMIepaTypsl MUHEpanooOpa3oBaHHs MO Ta30BO-
KUJKAM BKIFOYCHUSIM.

48. MuHnepanorudeckue (akTOpbl, YKa3bIBAIOIIUE HA KHUCIOTHOCTh U
IIEJIOYHOCTh PaCTBOPA.

49. Munepanornyeckue  (akTOpbl, YKa3bIBAIOIIUE HA  OKUCIMTEIbHO-
BOCCTaHOBUTEJBHBIN XapakTep pya000pa30BaHHUs.

50. 3HadyeHME TEKCTYpPHO-CTPYKTYPHOIO aHajuu3a U1 Ka4eCTBEHHOU
XapaKTEPUCTUKU PY/bI.

51. DnekTpoHHas MUKpockonus. PU3nyeckas CylHOCTh, annaparypa, IpHHLIMII
padoThl, BO3MOKHOCTH.

52. PeHTreHoCTpyKTypHbIi aHamu3. Ero cymHocTs, ammapaTrypa, HpHHLMIT
paboThl, BO3MOKHOCTH.

53. PeHtreHocnextpanbHbelid MuKpoaHanuszaTop. Ero cymmuocts, anmaparypa,

OPUHLINI PAaOOTHI, BO3MOKHOCTH.



54. Pammorpaduueckue wmetonsl. Mx 3HaueHue, cymHoctb. OmnpezneneHnue
IPUPOJIbI PAAHMOAKTUBHOCTH.

55. Cnexrpanbhblii aHanu3. CyIIHOCTh METOAAa U €ro (U3UYECKHe OCHOBBI.
WuTepnpeTaliysi MOIy4eHHbBIX PE3YIbTaTOB.

56. NndpoxpacHas criekrpockonus. KauecTBeHHBIN 1 KOIWYECTBEHHBIN aHAIN3.

[Tonyuyenue MK-criekTpoB MOMIONIEHUS U UX UHTEPIPETAIUS

OueHovHbIe cpeACTBA ISl TEKyLIeH aTTecTalun

K THIIOBBIM OLIECHOYHBIM CpPEACTBAM ISl TEKYLIEH aTTECTalMd OTHOCATCS
cobecenoBaHue (OLIEHKA BBIMOJIHAETCS MO ABYXOaabHOU cucteMe (1 — BBINOIHEHO,
(0 — He BBINOJIHEHO), KOHTPOJIbHBIE paOOTHl U TeCThl. VX OlLleHKa /1Jis BBIHECEHHUS B
cucteMy BPC BbemosHsercs nmo yerblpexOamuibHOM cucteMe (3 — OTIuYHO, 2 —
xopomo, 1 — ynoBnerBopurensHo, O - He yAOBIETBOpUTENbHO). Bcero
MIPEAYCMOTPEHO 3 KOMIUIEKTOB TECTOB, KaXKIbIM M3 KOTOPBIX BKIIIOYAET OT 4 10 6
BAapUaAHTOB C 16 -23 BompocaMu U TpeMsl — YEThIPbMS MpearaéMbIMA OTBETAMHU Ha
KaXbli. TECTbl COCTABJIEHBI 10 CIEIYIOIIMM pa3jiesaM: JUarHOCTUYECKHE CBOMCTBA
MUHEpAJIOB; XapaKTEpPUCTHKAa MHHEPAJIOB IO MUHEPAJIbHBIM KJaccaMm; YCIIOBHUS

00pa3oBaHMsI MUHEPAJIOB.

TunoBoii BApHAHT TecTa M0 OCHOBHBLIM pPa3jiesiaM TUCHUILTMHbI

Tecr Ne 1
1o TeMe «/IMarHocTuKa MUHEPAJIOB»
Bapuant Nel

1. JIByoTpaskeHue MokeT ObIThH ONPeIeIeHHO:
1. B CKpEIIEHHBIX HUKOJISX;
2. TpH KOCOM CBETE;
3. Ipu aHaNIM3aTOpE.

2. Buyrpennue pediiexcbl 3aMeTHBI B BO3yXe y:
1. apcenonupura (R — 57%);
2. Boab(ppamuta (R — 14%);
3. meenuta (R — 10%).

3. Buyrpennue pediiekcbl MMEHOT MUHEPAJIbI:
1. xaccurepur (R — 11%);
2. xanpkonuput (R —47%);
3. ranenut (R — 43%).



10.

11.

12.

13.

14.

15.

16.

AHun3orponuei 00,1a1al0T MUHepPAaJIbl:
1. mupwur;
2. MAarHeTuT;
3. KacCHUTEpHT.
IIpumMeHeHNe HMMEPCHH CHUIKACT:
1. oTpakaTenbHYIO CIIOCOOHOCTB;
2. UBET;
3. BHYyTpeHHUE pe(IeKCHI.
OTtpaxkaTtenbHasi cioCOOHOCTH onpenensiercsa Ha npuoope OK®P-1 kak:
1. Ry=K* Ry /Ko
2. Ry=R,*d;
3. Ry=(B-c)/(a-c) * Ry,
IHoneBas nuagparmMa CIyKUT JJId:
1. perynupoBKH OCBEHIEHHOCTH OOBEKTUBA;
2. CHWXKaeT pa3petIaroiyo CoCOOHOCTh OOBEKTUBA;
3. orpaHuyeHUs MOJS 3PEHUS B MUKPOCKOTIE.
HaumeHnsbieii oTpakaTeJbHOI CIOCOOHOCTHIO 00J1a1aI0T MHHEPAJIbI:
1. mpo3pauHsie;
2. TOJYyNpO3payHbIE;
3. Hempo3payHbIE.
AHOMaJIbHAsl AaHU30TPOIHA — 3TO:
1. M3MeHeHHEe UHTEeHCUBHOCTH CBETAa aHU30TPOMHBIX MHUHEPAJIOB;
2. M3MEHEHUE MHTEHCUBHOCTH CBETA N30TPOIHBIX MUHEPAJIOB;
3. U3MEHEeHUE MHTEHCUBHOCTH CBETA BCEX MUHEPAJIOB
ITAJIOHAMH KAKHX LBETOB SIBJISIIOTCS:

1. raneHuT 1. Gemnbrif
2. NUPPOTUH 2. KpeMOBbIf
3. OGopHHUT 3. KOPUYHEBBIN

Mo3kHO yTBepKIATh, YTO MUHEPAJI 00.1a1aeT BHYTPEeHHUMU pediekcaMu moce:
1. mpocMoTpa MHUHepaia Mpu Be3yabHOM HAOII0ACHHH;
2. mpocMOTpa MUHEpaa B apajljiebHbIX HUKOJISX;
3. mpocMoTpa MHHEpaya B KOCOM CBETE.
[Ipu4rHBI 30HAJIBHOTO CTPOEHNSI MUHEPAJIOB:
1. maBnenwue;
2. meramopdu3M;
3. U3MEHEHHue cocTaBa PacTBOpA.
DJIeKTPOHHBbIE MPOBOAHUKHU — ITO:
1. xamMeHHas COJIb;
2. caMOpPOJHBIE METAILIbI;
3. BBICOKOTEMIIEpaTypHas MOIU(UKAIINS CEPHUCTOTO cepedpa.
I'mmuanomopgHusbie ¢GopMBbI 3epeH — 3TO:
1. 3epHa, orpaHeHHbIE KPUCTAJUTMUECKUMHU T'PaHSIMU;
2. C HETOJHBIM Pa3BUTHEM KPUCTAIUINYECKUX IPAHEN;
3. nuIeHHbIe COOCTBEHHBIX KPUCTAIUIOrpadUYECKUX OUepTaHHM.
Kpucrannuzannonuasi cnocoOHOCTh BelleCTBA — 3TO:
1. 4KCo 3apOABIIIEBHIX LIEGHTPOB B €MHUIIE 00bEMa;
2. CHOCOOHOCTH KPUCTAJUTMYECKOTO 3€PHA Pa3BUBATh COOCTBEHHBIC
KpUCTAIIIN4YeCKHe (POPMBI B €CTECTBEHHBIX YCIOBUSAX;
3. pocCT 3epeH MM/MUH.
Metoabl Ha0J/1I01eHUSI 30HATBHOCTH PYAHBIX MUHEPAJIOB:
1. mpu KOocoM CBETe;



2. B IPOXOJSIIEM CBETE;
3. NpH CTPYKTYpHOM TPaBJICHUHU.
17.  Tun gucnepcum y CTAHHHHA:
1. HOpMaNbHBIN;
2. aHOMAaJILHBIN;
3. CMCIIaHHBIN.
18.  Yemy paBeH K03(p(pUIHEHT AUCNIEPCHH Y NTHUPPOTHHA:
1. F=0;
2. F>0;
3. F<O.
19. CgeroBas mos0cKka Npyu NOJHATHH TyOyca 0eKUT Ha:
1. TBepAbIii MUHEpaI;
2. MATKUH MUHEpa;
3. ocTaercs Ha MecCTe.
20. 3HaveHMe JBOWHMKOB IpPeBpPALLCHHS:
1. nns onpeneneHus HaPaBJIEHUs AaBICHUS IPU MeTaMOppuU3Me;
2. A oNpeAeseHusl CKOPOCTH pOCTa;
3. 1 onpezAeneHus TeMIepaTypbl MUHEPanoo0pa3oBaHusl.
21. IloasipHasi TBepPAOCTH — 3TO TBEPAOCTb, KOTOpas:
1. u3MeHsieTcs B mpeenax OJJHON rpaHu;
2. pa3inyHa Ha BCEX IPaHsIX;
3. HE U3MEHAETCS B MpeJeaax OJHOU IpaHu.
22. Ko3dppuumueHT aHM30TPONMHU TBEPAOCTH Y c(alepUTa paBeH:
1. 1,0
2. 1,3
3. 1,6
23. Ilpm yBeJn4yeHNH IIMPHUHBI 3alIPELIEHHOM 30HbI 0TPAKATEJIbHAS CIIOCOOHOCTH
MHHEPAJIOB:
1. yBenumuuBaercs;
2. yMEHbIIAeTCs;
3. TOCTOsIHHA.

Tect Ne2
10 TeMe «TeKCTYpHO-CTPYKTYPHBII aHAIU3 pyI»

Bapuanr Ne 1

1. I'enernyeckuii TN 3epHa, 00pPa30BAHHOI0 MPH PACKPHCTAIM3ALMU BellecTBa B
TBEPAOM COCTOSTHHM:

1. METa3€pHO;

2. 0J1aCcTO3epHO;

3. KJIACTO3EPHO.
2. Munepanbl, o00pa3oBaHHbIe MNPH MEPEKPUCTAIM3ANMU BelleCTBA B TBEPAOM
COCTOSIHUM MMEIOT:

1. KOPPO3UOHHBIE TPaHUIIBI;

2. uAMOMOp(HBIE OYepTaHUS;

3. MIOMKUIINTOBOE CTPOEHUE.

3. I'pebeHuaras cTpykTypa odpa3yercs npu:
1. pacnazie TBEpIOro pacTBOPA;
2. IpH KpUCTAJTU3allMU PACIlIaBOB U PAaCTBOPOB;
3. Ipu pacKpUCTAILTU3ALIH.



4. 3epHucrasi cTpyKTypa odpasyercs npu:
1. KpucCTaNIU3alMU PacIIaBOB U PaCTBOPOB;
2. pacmajie TBEpJ0ro pacTBOpa;
3. KOaryJisiiiuy KOJUIOU/I0B.
S. Jnddy3nonHoe 3amelieHne — 3T0:
1. pazbenanve paHHEro MUHEpaa;
2. 3aMelIeHne MmyTeM 0OMeHa HOHAMH MEKIy BEIIECTBOM U PACTBOPOM;
3. 3aMenieHue ¢ 00pa30BaHUEM HOBBIX XMMHUECKHUX COECTUHEHUH.
6. PuTMHYecKn-10JI0CHAThIE 0CAIKH 00Pa3yIOTCsl MPHU:
1. pacriaze TBepOro pacTBOpa;
2. KpUCTAITN3AI[MU PACIUIABOB U PACTBOPOB;
3. KOaryJisiiiuy KOJUIOU/I0B.
7. llocTeneHHoe U NJUTEIbHOE NMAaleHHe TeMIepaTypPbl KPUCTAUIN3ANMU MPUBOIUT K:
1. 3aKasike TBEpAOIrO PacTBOPA;
2. IOTHOMY pacmajy TBEPAOTO pacTBOPa;
3. YacTUYHOMY pacnaay TBEPIOTO pacTBOpA.
8. HepaBHOMepHO-3epHICTOE CTPOEHHE MUPHUTA YKA3BIBAET HA 00pa3oBaHue Pya:
1. mpu KoaryJsiuu KOJIJIOUIOB;
2. pu pacmajie TBEpIOTO pacTBOPa;
3. mpu pacKpHUCTAJUTM3AIMH BEIEeCTBA.
9. [lnameHeBUIHASl CTPYKTYPA MUPPOTHH + MEHTJIAHIUT o0pa3yercs Mpu:
1. npu HU3KOM TEMIIEpaType;
2. Ipu U3MEHEHUU OKUCIIUTEIHbHO-BOCCTAHOBUTEBHBIX YCIIOBUM;
3. Ip1 U3MEHEHUH KHCIIOTHOCTHU-IEIOYHOCTH PacTBOPA.
10. Ina kakux map MHUHEpPAJOB XapaKTepHa pelieT4yaTtas CTPYKTypa pacnaja TBepAoro
pacTBopa:
1. XanbKOMUPHT + ChanepurT;
2. WIbMEHHT + MarHeTuT;
3. cdanepur + CTaHHH.
11. JIns »xu1 BLINOJHEHHUS XapaKTePHbI:
1. HEepOBHBIE TPAHUIIBI JKUJT;
2. pOBHBIE TPAHUIIBI;
3. paznuuHbie (HOPMBI TPAHUIL KU Y IPOTHBOIIOIOKHBIX 3JIb0OAHOB.
12. B kaKkuX CTPYKTypax HcYe3al0T NPOAYKTHI pacnajaa TBEpA0ro pacTBopa:
1. B KOppO3UOHHBIX;
2. B COOCTBEHHO-0JIACTHUECKHX
3. B 3€pHUCTBIX.
13. ITo kakuM TEKCTYpaM MOKHO CYJAUThb O IJIyOHHHOM 00pa30BaHMHU PYI:
1. KOIOUIHBIM;
2. MAaCCUBHBIM;
3. MOJIOCYATBIM.
14. Ilpu3naku, yka3biBaliue Ha HAJTU4YUe MeTamMop(du3mMa B pyaax:
1. TeHu maBneHus;
2. KOHIEHTPUYECKU-30HAIbHOE CTPOCHUE;
3. 3amelnieHue.
15. PacciaanueBaHnue B py/iax XapaKTepPHO I CTPYKTYP:
1. KOMIOUIHBIX;
2. COOCTBEHHO-0JIACTUUECKUX
3. 3epHUCTHIX.
16. I'enepanum MruHepaaoOB — ITO:
1. pa3HOBO3pACTHBIC BBIICTICHUS OJJHOTO U TOTO K€ MUHEpaa;



2. TpyIina MUHEPAIOB, 00pa30BaBIINXCS COBMECTHO, OJHOBPEMEHHO WJIH OJIM3KOOTHOBPEMEHHO, B
YCIIOBUSIX paBHOBECHS;
3. Tpymima MUHEpaoB, 00Pa30BaBIINXCS B TCUCHUE KPYITHBIX MIEPHUOIOB MUHEPATI000pa30BaHUsI.
17. Yem onpenesieTcsi TEKCTYpa pyabl:
1. IpOCTPaHCTBEHHBIM B3aUMOPACIIOJI0KEHUEM MUHEPAIbHBIX arperaTos;
2. cnocoboM couyeTaHus OTAEIbHBIX MUHEPATIBHBIX 3€PEH UIN UX 00JIOMKOB;
3. HabopOoM MUHEPAJIOB.
18. Mopdoaoruveckasi Kiaccupukamus CTPYKTYP Py NpeaJioKeHa:
1. A.I'. beTeXTUHBIM;
2. C.A. IOmxo;
3. 1. ®@. I'puropbeBbIM.
19. Kakue 3épHa xapakTepu3ylOTCs 30HAJIbHBIM, IBOHHUKOBBIM CTPOEHHEM:
1. 6macro3epHa;
1. KpuCTAIIMYECKHUE 3€PHA;
3. KOJIJIOUJIHBIE.
20. Cu1epoHUTOBAs CTPYKTYpPa XapaKTepHa JJisl pya:
1. MarMaTU4eCcKoro reHe3uca;
2. 0CaJOYHOT0 I'eHE3NCa;
3. MmeTaMoppUIECKOro.

Tecr Ne 3

TECT-KAPTOUYKA Nel

ConeprkaHue Bonpoca OtBer (oT™Meuaercst UQPoit)

1. PyaHble MUHEpasbl U3y4aroTCs B: 1. oTpaxxeHHOM CBeTe
2. IPOXOASIIEM CBETE
3. B IOJISIPU30BAHHOM CBETE

2. Bayrpennune pedaekcel HabmogaroTess | 1. mpo3padHbIX

Yy MUHEPAJOB: 2. IIBETHBIX B OTPAKCHHOM CBETE
3. HEMPO3pauyHbIX

3. 'eneTnyeckuii TUI CTPYKTYPBI:
1. pacniag TBEpIOTO pacTBOpA,
2. KOPPO3HOHHBIE,
3. KOJUIOUIHEIE.

TECT-KAPTOYKA Ne2

ConeprkaHue Bonpoca OtBer (oT™MevaeTcst UQpoit)

1.Munepan, uMeromuii HanOOJIBIIYIO . IIIEEJIUT
OTpaXkaTeNIbHYIO0 CIOCOOHOCTD: . KACCUTEpUT
. CaMOpOJIHAsI MEJTb

2. OtpaxarenpHasi ClIOCOOHOCTh
XapaKTepu3yeT:

. ApKOCTbh MUHCpaAJIa
. IBE€T MHUHEpaAjia
. OTTCHOK
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3. 'eHeTnyecKkuii TUI CTPYKTYPBI:
1. pacniax TBEpAOIo pacTBOpa,
2. KOPPO3UOHHBIE,
3. KOJUIOUIHEIE.

TECT-KAPTOYKA Ne3

Coneprxanue Borpoca

OtBet (oT™MeuaeTcst udpoit)

1. Munepan, uMeronuii HanOoJbIIYIO
OTpaXkaTeJIbHYIO CTIOCOOHOCTH:

1. 3010TO
2. BonbGpamMuT
3. MarHeTur

2. [laparenesuc - 31o:

1.pa3HOBO3PACTHOE BBIJEIIEHNE OJHOTO MUHEpAJa
2.0THOBPEMEHHOE BBIJICIICHUE HECKOJIBKUX MUHE-
PpaJIOB B OAMHAKOBLIX YCIIOBUAX
3. CTpOCHUE PYIbI

3. Mopdomnorus 3epeH:
1. u3omerpuyHas
2. TuTacTUHYaTas
3. urosib4aras

TECT-KAPTOYKA Ne4

ConeprxaHue Borpoca

OtBet (oT™MeuaeTcs udpoit)

1. Konmmomopduast popma 3epen
oOpa3yercs pu:

1. pacniazie TBEpIBIX paCTBOPOB
2. METACOMATO3€E
3. y4acTHH KOJUIOUIHBIX PAaCTBOPOB B 00pa3oBa-

HUHU pyI
2. Haumenb1iast oTpaxkarenbHas 1. meenura
CIIOCOOHOCTD Y : 2. nmupuTa

3. 3010Ta

3. 'eneTnueckuii TUI CTPYKTYPBI:
1. pacnax TBEpAOro pacTBOpa,
2. KOPPO3UOHHBIE,
3. KOJUIOUIHEIE.

TECT-KAPTOYKA Ne5

ConeprxaHue Borpoca

OtBet (oT™MeuaeTcst udpoit)

1. Kpucrannudeckue 3epHa 00pazyroTcs
npu:

. MeTamophuzme
. KPHCTAJUTM3AI[UH PACTBOPOB U PACILIIABOB
. pacmaje TBepAbIX paCTBOPOB

2. 30HATPHOCTh MUHEPAJIOB MOXKET OBITH
o0ycrioBneHa:

. MeTaMmop(hu3MOM Py
. ©3BMEHEHHUEM COCTaBa pacTBopa
. BO3/ICHCTBHEM TEKTOHHYECKUX (PaKTOpPOB
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3. I'eHeTHYECKUIl TUN 3EPEH:
1. GnacTozepHO
2. KpUCTAJNINYECKOE 3€PHO
3. METa3epHO

TECT-KAPTOUYKA Ne6

CoxneprxaHue Borpoca

OtBet (oT™MeuaeTcst udpoit)

1. IByoTpaskeHue -31o

l.u3MeHeHnEe OTPaKEHHS B CKPELICHHBIX HUKOJISX
2. I3MEHEHUE OTPAKEHNUS TIPH OJJHOM HHKOJIE
3. 1BET MMHEpaia

2. 3HaueHHe CTPYKTYp pacmnaaa TBepAoro
pactBopa JuIs:

1. ompeneneHus TeMneparypsl MUHEpanooopazo-
BaHUS
2. XapaKTepUCTUKN BHYTPEHHUX PeQIIEKCOB

3. I'eneTnyeckuii TUI CTPYKTYPBI:
1. pacmiag TBepIOTO pacTBOpa,
2. KOPPO3UOHHBIE,
3. 3€pHUCTHIE.

TECT-KAPTOYKA Ne7

CopeprxaHue Bompoca

OtBer (oT™MevaeTcst UQPoit)

1. l'omorenu3zanust (Tepmobaporeo-
XI/IMI/ISI) MMPUMCHACTCA AJId ONIPCACIICHUA:

1. MUKPOTBEPAOCTH MUHEPAJIOB
2. CTPYKTypbl MUHEpaJa
3. TeMIepaTypbl MUHEpAJIU3aLHH

2. XanbKONUPUT B OTPAKEHHOM CBETE

1. Oenplid
2. JKENTBIA
3.cuHun

3. 'eHeTU4YeCKui TUIT 3€PEH:
1. 6macrozepHo
2. KPUCTAIUTMYECKOE 3€PHO
3. MeTa3epHo

TECT-KAPTOYKA Ne8

ConeprxaHue Borpoca

OtBet (oT™MeuaeTcst udpoit)

1. dexpenuranus (TepMmodaporeo-
XMMHUSI) TIPUMEHSCTCS JIJISI OTIPEICTICHUS

. MUKPOTBEPAOCTH MUHEPAJIOB
. CTPYKTypbl MUHEpaJIa
. TEMIIEpaTypbl MUHEPAJIA3ALUU

2. MuHepanbpHas acCoMalus -3T0:

. Pa3HOBO3PACTHOE BbIACNIEHUE OHOTO MUHEpasa
. COBMECTHOE 00pa3oBaHHE MUHEPAJIOB
. CTPOEHHUE PY/IbI

W N =L DN —

3. 'eHeTU4eCKUi TUII CTPYKTYPHI:
1. pacniag TBEpIOrO pacTBOpA,
2. KOPPO3UOHHBIE,
3. KJIaCTUYECKHUE.




TECT-KAPTOYKA Ne9

ConepsxaHue Borpoca

OtBet (oT™MeuaeTcs udpoit)

1. TekcTypa pyabl onpeaensieTcs: 1. coueTaHneM KpHUCTATUIMYECKUX 3€PEH
2. cCOUeTaHNEM MUHEPAIbHBIX arperaToB
2. Kakoii CHHTOHUY U30TPOITHbBIE 1. kyOm4eckoit
MUHepaJbl? 2. MOHOKJIMHHOM
3. TPUKIMHHOU

3. I'eHeTHYECKUI TUN 3EPEH:
1. GnmacTozepHo
2. KpUCTAJNINYECKOE 3€PHO
3. METa3epHO

TECT-KAPTOYKA NelO

CopeprxaHue Bompoca

OtBer (oT™MeuaeTcst UQPoit)

1. MuHepanbHas accouualus - 3TO:

1. cooO1recTBO MUHEPATIOB
2. pa3HOBO3PACTHOE BBIACICHUE OJHOTO MIHEpaa
3.CTpOCHUE MUHEpAJIA

2. UMMepcHOHHas KUIKOCTh MPU-
MeHseTCs AJIs:

1. Ka4eCTBEHHOU XapaKTEPUCTUKHU PY/IbI
2. XapaKTEPUCTUKHU (PU3UKO-XUMUYECKHUX YCIOBUN

o0Opa3oBaHHUsI Py

3. onpezeneHus yIenbHOro Beca MUHEPAJIoB

3. 'eneTnyeckuii TUI CTPYKTYPBI:
1. pacmiag TBepOTO pacTBoOpa,
2. KOPPO3UOHHBIE,
3. KITaCTUYECKHUE.

TECT-KAPTOUYKA Nell

Copeprxanue Bompoca

OtBer (oTMevaercst Qpoii)

1. ITIpoOupHBI aHANN3 TPUMEHSETCS IIPH
OIIpENICTICHUM:

. TCPMHUYCCKHUX CBOMCTB MHHCPAJIOB
. JJICKTPUUYCCKHUX CBOMCTB MHHCPAJIOB
. CoOCTaBa MUHCPAJIOB

2. dopMa MUHEPATBHOTO 3€pHA MOKET
OBITh MCTIOH30BAHA:

. IPY XapaKTEPUCTHUKE YCIOBUN MUHEpATU3aLUN
. TIpY OTPEJIETICHUU aHU30TPOIHUU
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3. I'eHeTHYeCKUIl TUN 3EPEH:
1. GnacTo3epHoO
2. KpUCTAJNINYECKOE 3€PHO
3. METa3epHO

. IIpH ONIPEACIICHUHN OIBYOTPaKCHUA
oy - -
% &, ¥ ]

TECT-KAPTOUYKA Nel2

Coneprxanue Borpoca

OtBet (oT™MeuaeTcst udpoit)

1. HanGompbIryto oTpaxkaTebHyIo
CIIOCOOHOCTh UMEET:

1. nupur
2. canepur




3. raJeHuT

2. bnacto3zepHa 00pa3yroTcs:

1. mpu metamopduzme
2. 3 KOJIJIOUAHBIX PaCTBOPOB
3. U3 HCTUHHBIX PACTBOPOB

3. 'eHeTU4YeCKUi TUII CTPYKTYPHI:
1. pacnian TBEpAOTO pacTBOpA,
2. KOPPO3UOHHBIE,
3. 3epHUCTBHIE.

TECT-KAPTOYKA Nel3

CopeprxaHue Bompoca

OtBer (oT™MevaeTcst UQPoit)

1. Merazepna 00pa3yroTcs pH:

. KOAryJsiiiy KOJIJIOUI0B
. METacoMaTo3e
. IEPEKPHUCTAIUTH3AIIHI

2. BeliecTBeHHBIN COCTaB MUHEPAJIOB
OIIPENEIAETCS C IIOMOIIBIO:

. KPUCTAJIJIOOTITHYCCKUX CBOMCTB
. TCPMHUYCCKOT'O aHAJIM3a
. CIICKTPAJIbHOTO aHAJIM3a
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3. 'eneTnyeckuii TUI CTPYKTYPBI:
1. MeTakoILIIOUTHBIE
2. KOPPO3UOHHBIE,
3. 3€pHUCTHIE.

TECT-KAPTOYKA Nel4

CopeprxaHue Bompoca

OtBer (oT™MevaeTcst UQPoit)

1. CrexTphl OTpa’KEHHUS] MUHEPATIOB 1. uBera
HCIIOJIb3YIOTCS JIJIS1 ONIPENEIICHMUS: 2. TBEPIOCTH

3. MopdosIoruu 3epeH
2. CTpyKTypbl cMATHS 00pasytores npu: | 1. meramopduzme

2. IpU METAcoOMaTo3¢e

3

. TIPY PaCKPUCTAJUIM3ALMHU KOJIJIOUJIOB

3. 'eHeTU4YeCKUI TUII CTPYKTYPHI:
1. MeTakoLIOUAHBIE
2. KOPPO3UOHHBIE,
3. 00IOMOYHBIE.

TECT-KAPTOYKA Nel5

CopepxaHue Bompoca

OtBer (oT™MevaeTcst UQPoit)

1.0 nmocenoBaTeILHOCTH BEIIECICHUS
MUHEPAJIOB CYIAT I10:

. TPaHULIaM 3epeH
. TI0 (PU3UYECKUM CBOICTBaM MHHEPAJIOB
. IO XUMUYECKUM CBOMCTBAM MUHEPAJIOB

2. Illger nuppoTHHA B OTPA)KEHHOM
CBETE:!

. OenpIi
. KpacHBIN
. KDEMOBBI
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3. I'eHeTHYECKUIl TUN 3EPEH:
1. GnacTozepHO
2. KpUCTAJNINYECKOE 3€PHO
3. KJIaCTO3€pHO

TECT-KAPTOYKA Nel8

CopeprxaHue Bompoca

OtBer (oTMewaercst UQPoit)

1. CtpyKTypa pyasl onpenensercs:

1. coueTaHreM KpUCTAJUIMYECKUX 3€PEH
2. coyeTaHHeM MUHEPAJIbHBIX arperaroB

2. I'enepanus - 3T0:

1.pa3HOBO3paCTHOE BBIJEJICHNE OJJHOTO MUHEpaa
2. co0011eCcTBO MUHEPATIOB
3. CTpOEHUE PYJbI

3. 'eHeTUYeCKUI TUIT 3€PEH:
1. 6macrozepHo
2. KPUCTAIUTMYECKOE 3€PHO
3. KJIaCTO3EpHO

TECT-KAPTOUYKA Nel9

CopeprxaHue Bompoca

OtBer (oT™MevaeTcst UQpoii)

1. Unomopduas ¢popma 3epeH:

. Xopotro 00pa30oBaHHBIE KPUCTAILIIBI
. KCCHOMOP(HBIC BBIICTICHUS
. KOJUTOMOP(HBIC BBIJICIICHUS

2. KaueCTBEHHBIN MUKPOXUMUYECKUI
aHaJIM3 BBIIIOJHACTCA C I CIIbIO:

. OTIpENIENIeHUs] MUKPOTBEPIOCTH MUHEPAIOB
. OTIPENIeJICHUs OTPAXKATEIBHON CITOCOOHOCTH
. OTIpENIEIICHUs] XUMUYECKHUX JIEMEHTOB B

MUHepaJe
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3. 'eHeTU4YeCKui TUIT 3€PEH:
1. 6macro3epHo
2. KPUCTAUTMYECKOE 3€PHO
3. KJIaCTO3€pHO

TECT-KAPTOYKA Ne20

CopeprxaHue Bompoca

OtBer (oTMevaercst UQPoit)

1.AHn30TpONNUSA - 3TO

. U3MEHEHUE OTPAXKEHUS B CKPEILEHHBIX HUKOJISAX
. I3MEHEHUE OTPAXKEHUSA IIPU OJHOM HUKOJIE
. IBET MUHEpAJIa

2. MeTakpucTasmibl - 3TO

. X0opo1ro 00pa3oBaHHBIE KPUCTAILIIBI
. HCIIPAaBUJIBHBIC KPHUCTAJJIBI
. pa3poOIeHHBIC 3epHA
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3. I'eneTnyeckuii TUI CTPYKTYPBI:
1. MeTaKkoILIIOUTHBIE
2. KOPPO3UOHHBIE,
3. 00110MOYHBIE.




TECT-KAPTOYKA Ne21

ConepsxaHue Borpoca OtBet (oT™MeuaeTcs udpoit)

1. Knmacrozepna 06pa3yroTcst nmpu: 1. mpoGneHun pya
2. MeTacoMaro3e
3. U3 KOJUIOWIHBIX PACTBOPOB

2. lucniepcust OTpa>kaTebHOM C1o- 1. uBeT MUHEPAJIOB
COOHOCTH XapaKTEPHU3YyeT: 2. popmy 3epen
3. TEKCTYpPY PyA

3. 'eHeTUYeCKUI TUII CTPYKTYPHI:
1. MeTakoLIOUIHBIE
2. KOPPO3UOHHBIE,
3.Karaki1acTHYECKue

TECT-KAPTOUKA Ne22

Coneprxanue Borpoca OtBet (oT™MeuaeTcst udpoit)

1.AnnorpuomopdHBIe 3epHa -3TO 3epHa . KOJUTOMOP(hHOTO CTPOCHUS
. C XOpOIlI0 00Pa30BaHHBIMU IPAHIMHU
. C HEMPABWILHBIMH OUYEPTAHUSIMH

2. Craauu MuHEpasI000pa3oBaHUs
OTJIIMYAIOTCS APYT OT ApyTa:

. CTPYKTYpaMu pya
. OIITUYECKUMHU CBOMCTBAMMU
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3. pu3nyecKkMu CBOMCTBAMU

3. Teneruueckuii TUI 3epeH: . %
1. GnacTo3epHO B
2. MeTa3epHo
3. KJIaCTO3€pHO

IlepeyeHb KOHTPOJIBHBIX 3aJaHUI
K BbINOJIHeHNI0 «[IP-2. KonTpoabHasi padoTra»

[IpenonaBarenb, HA OCHOBaHMM aHAIM3a (POHIIOB KOHTPOJIBHBIX O0pasloB NLIM(OB
MuHepasioB (aymutopusi ES503) BbelmaeT Marepuasibl IS BBITIONHEHHST — paOOThI 10
CJIEIYIOIIECH TEMATUKE:

Kontponbhas padota 1. Ontuueckue ¢puznueckue 1 Mop(hoIorniecKrue CBONCTBa
MUHEpAJIOB. 3aJaHue: IPOBECTH ONPEACIICHUE TUAarHOCTUYECKUX CBOMCTB MHUHEPAJIOB
U OTIpeAeTuTh MUHEpabI (3-5 00p.), BbIIaHHBIE MTPETOAaBaTeeM;

Kontpormbhast pabotra 2. TeKCTypHO-CTPYKTYpHBIM aHaIW3 pyd. 3ajaHue:
Onpenemuts  MOP(OJOTUI0  MUHEPAIBLHBIX  3€pEH, TEHETUYEeCKHA TUI  3€peH,
MOP(OSIOrHYecKUil BUJT U TEHETUUECKUI TUIT CTPYKTYpP B aHnumde. OnpenenuTb TEKCTypy

py/IbL.



Kontponphast pabdora 3. IlapareHetwdeckuii aHanw3 pyj 3afaHue: BbIICIUTH
MUHEpaJIbHbIE ACCOLMALIMY, TApareHe3MChl, ONPEACTUTh MOCIEA0BATEIHLHOCTD BbIICICHUS
MUHEPAJIOB U COCTABUTh CXEMY CTaIMIHOCTA MUHEPATIO00pa30BaHKsI.

KonrponeHas pabota 4. Onucanue annumda 3agaHue: B aHIUM(E, BbITAHHOM
NPENoIaBaTeeM ONPEACIUTh MHHEPATIbHBIA COCTAaB, CTPYKTYpbl M TEKCTYpy pyd M
OIPEIENUTB MOCIIEIOBATELHOCTD BhIJETICHHS MUHEPAJIOB.

Kontponbhast padora 5. JlokanpHble METOABI U3y4YeHHs BemlecTBa 3amanue: [lo
JaHHBIM PEHTICHOCHEKTPAIbHOIO MHUKPOAHAIM3a PACCUUTaTh (POPMYJSbl MHHEpAJIOB
CyJIL(OCOIIEH ¥ ONPENIENUTh UX KIIACCU(DUKAIMOHHYIO TIPUHA]UICKHOCTb.

TunoBasi cxema BbINOJTHEHHSI KOHTPOJIbHOM padoThl Ne 4
BrlimonHsIeTCS TTyTeM 3amoTHEHUS TaOIHIIbI



Homep anuutuga

Cxema onucanus aHmIngpa

Ha3Banue MecTOpOXIeHMS

3 Onrtrueckne cBOWCTBa ®dusnyecKkue CBOMCTBA XyMmec-
O o 4 Ha3Banue ®opmyna Conepxa-
= = 5 aHU30TpO- | ABYOTpa- BHYTpPEHHUE MarHuT- KH1e
2= MHHEpasia MHUHEpaia LBET R, % TBEPAOCTH N Hue, %
= KEHHE peduiekch HOCTh CBOICTBa
1 2 3 4 5 7 8 9 10 11 12
I CBETJIO OTCYTCTBYIOT 5 CHIIBHO Oypeer ¢
MaraeTur Fe;0q4 N 20 _ M Y o Mar"uT- yp 60
CephIit B BO3/yX€ XPYIKHI N HCI
HBI
ceno TEMHO-
2 I'ematur Fe, 05 6;; it 30 A cuIIBHO ciraboe KpacHBbIE, 6 _ _ 10-15
MATHAMU
3 | H/pynusrit
MuHepanbHBbIi MapareHe3uc u H/p +marnerut+remarut. I unuauomMopdHO3epHUCTAs CTPYKTYpa MarHeTuTa. CTPYKTYypa 3aMeIleHus
CTPYKTypa MarHeTuTa reMaTUTOM.
ITopsinok Kpucraummsanuu H/pynuele, MarHeTuT, reMaTur.

IIponomxenue
o§f 2 d Haspanue dopmyna § = Xapairep ®dopma Bnaytpennee Pasmep Criocob [Tpumeua-
= = 9 5 5| paCHpeACICHAA 3€peH, | Bblaene- coYyeTaHus
S 5 9 MuHepana MuHepana |© & 3epeH CTPOEHHE . HUE
MM HUH, MM | MHMHEpAJIOB
13 14
1 | Maruetur Fe;0y4 I PaBHOMEpHBII U30METpUY- _ 0.02 0.1 CpacTaHue ¢ ITnoxas
Has ’ ’ H/p MUHEpaJI. | TMOJUPOBKA
2 | 'emaTur Fe,O3 I [IpoxunkoBo- HUroJiLuaTasl, JIBOMHUKH 0,06 0,1 obpazyer LBeTHOI
BKpaIJICHHBIN kpuct. 1 “110>xHbIE” ekt
HEMpas. BKJIIOUEHUS U | aHHU30TPO-
DopMBbI IETIIA B U
MarHeTuTe
3 | H/pynubrii







