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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: The modern methods of research substances

The discipline « The modern methods of research substances » is included into
the disciplines of the choice of the variable part of professional cycle (Block 1). The
credits of discipline makes 4 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 (GPC-2, GPC-5).

GPC-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);

GPC-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 " The modern methods of
research substances " 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. Marfunin A.S. Spectroscopy, luminescence and radiation centers in minerals.
Moscow: Nedra, 1975. 327 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:59958&theme=FEFU Peoxxcum oocmyna:
Access mode: NF DVFU - 2 copies.

Garanin V. K., Kudryavtseva G. P., Posukhova T. V., et al. Electron probe
methods for studying minerals: study guide /; Moscow University Press, 1987. - 231
p. http://lib.dvfu.ru:8080/lib/item?id=chamo:720624&theme=FEFU Access mode:
NF DVFU - 1 copies.

2. 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



http://lib.dvfu.ru:8080/lib/item?id=chamo:59958&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:720624&theme=FEFU

http://lib.dvfu.ru:8080/lib/item?id=chamo:733543&theme=FEFU Access mode: NF
DVFU - 4 copies.

3. 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

4. Borodaev Yu.S., Eremin N.I., Melnikov F.P. and others. Laboratornye metody
issledovaniya mineralov, rud i porod: Uchebnoe posobie. [Laboratory methods for
studying of the minerals, ores and rocks: a textbook for geological specialties of
higher educational institutions]. V.l. Smirnov ed. Moscow: Publishing House of

Moscow University, 1975. 251 p. (rus).
http://lib.dvfu.ru:8080/lib/item?id=chamo:715497 &theme=FEFU Access mode: NB
FEFU - 1 copy.

5. Borodaev Yu.S. Laboratornye metody issledovaniya mineralov, rud i porod.
[Laboratory methods of studying minerals, ores and rocks. a textbook]. Moscow:
Publishing House of Moscow State University, 1988. 251 p. (rus).
http://lib.dvfu.ru:8080/lib/item?id=chamo:715497 &theme=FEFU Access mode: NF
DVFU - 1 copy.

6. 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?id=chamo:414712&theme=FEFU Access mode: NF
DVFU - 1 copy.

Form of final control: exam and pass-fail exam.
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AHHOTaIII/Iﬂ AUCHHUIIIINHDBbI
«COBpeMeHHLIe METOJAbI HCCJICAOBAHUA BeIIECTBAa»

VYyebnas npucuumiinHa «CoOBpEeMEHHbIE METOJbl HCCIEAOBaHUS BELIECCTBAY
pa3paboraHa il CTyJIeHTOB HampaBiaeHus mnoAroroBku 05.03.01 «I'eonorusy,
npod b «['€00THs» ¥ BXOIUT B COCTAB AUCIMILIMH IO BRIOOPY BapHATUBHON YacTH
omoka 1 Iucuumiuasl (Moayan) yaeoHoro miana (uaaexe b1.B.J1B.03.02).

TpynoeMKOCTh  MUCHUILIMHBI ~ COCTaBisieT 6 3adeTHBIX enuHmI, 216
aKaJeMHYeCKHX 4aca, B TOM ymcie: 18 gaco nekmwmii, 18 yaca mabopaTtopHbix paboT,
54 yaca nmpakTUYECKUX 3aHATUN U 126 yacoB caMoCTOSTENBHOM paboThl, BKIIOYas 27
4acoB Ha MOJATOTOBKY K 3K3aMeHy. B 6-M cemecTpe MmpeaycMOTPEHO BBIOIHEHHUE
KypCOBO# paboThl. JlucuuiivHa mpoBoIuTcs B 5, 6-M ceMecTpax 3-To Kypca.

JlucruriiHa ~ OXBaThIBa€T  TEOPETHMUECKHME M MPAKTUYECKUE  OCHOBBI
WCITOJIB30BAaHUS COBPEMEHHBIX KOMIIBIOTEPHBIX MPOTPaMM B OOJACTH TMPHUKIIATHOM
I'€0JIOTHH.

Heab aucummnuasl «COBpeMEHHBIE METO/BI MCCIIETOBAHMUS BEIIECTBA» — JaTh
CTYIACHTaM 3HAaHUSA TEOPETHUYECKUX OCHOB B O0JAaCTH H3yYEHUS MHHEPATHHOTO
CBIpbS, TPU TMOMOIM (U3HKO-XUMUUYECKHUX M ONTUYECKUX METOJ0B OOYYHTH
CTYyJICHTOB  TPAaKTUYECKUM HaBBIKAM JHATHOCTUKH  PYAHBIX  MHHEPAIbHBIX
accoIlralii, BbISBIICHUS WX TJIABHBIX T€HETUYECKUX MPU3HAKOB U TEXHOJIOTHYECKUX
CBOWCTB.

3agauy QUCHUILIINHEL:

e M3yunuTh TeOpeTHYECKHME OCHOBBI U METOJbl HM3YYCHHS MHUHEPAIBHOTO H
BEILIECTBEHHOI'O COCTaBa PYJl MECTOPOKIACHHIA;

e BBIICHUTHP BO3MOXHOCTH COBPEMEHHOTO OOOpYJOBaHUS Il PYAHOU
MUKPOCKOIINH;

e YCBOWTH OCHOBHBIC CBOWCTBA MHMHEDPAJIOB, TMPUMEHSICMBbIC JUISI HX
JTMarHOCTHUKH,

e Osnaners OCHOBaMH IPOBEICHMUSI TEKCTYPHO-CTPYKTYPHOTO u

NMaparCHETHYCCKOIo aHaJIn3a pya;



e O3HAaKOMHUTBHCS C TEXHOJOTUYECKHMMH CBOWCTBAMH DY, OMPEIASISIONIUX UX
MIPOMBITIUICHHOE 3HAYEHUE;

e [lomyuuTh mnpakTUYECKHWE HABBIKM aHamu3a, OOpa0OTKH U MPUMEHEHHS
JTAHHBIX J1a00PATOPHBIX UCCIICIOBAHUN PY/I.

JIJist ycrienrHoro u3y4eHusi AMcuuIinabl « CoBpeMEeHHbIE METOIbI UCCIIEA0BAHUS
BELIECTBa» Y O0OyYarouuxcsi TOJDKHBI ObITh YaCTUYHO C(POPMUPOBAHBI CIETYIOIINE
MpEABAPUTEILHBIE  KOMIIETECHIIMM, TIOJYyYCHHBIC TIPH HW3YYCHUH  JTUCITUTUINH
«Munepanorus» u «Kpucramnorpadus»:

e [IK-1, cnocoOOHOCTh UCTOJIB30BATh 3HAHUS B O0JIACTU I'€0JIOTUHU, TCOPUZUKH,
TCOXUMHUHU, THAPOTECOJIOTHH W WHXXCHEPHOW TEOJOTHUH, TEOJOTHH M TCOXHMHH
TOPIOYUX HCKOIAEMbIX, MaJCOHTOJOTUH, CTpaTUTrpaduu, KOJIOTHYECKON T'eoJIOTUU
UL  PEIICHHUS  HAyYHO-HCCIICIOBATEIhCKUX  3adad (B COOTBETCTBHHM  C
HaIpaBJIECHHOCTHIO (TIpOodusIeM) TTOJITOTOBKH);

o [IK-4, FOTOBHOCTb PUMEHSITh Ha MIPaKTUKE 0a30BbIC
obOmenpodeccuoHanibHble  3HAHUST W HAaBBIKK  TMOJIEBBIX  T'€OJOTMYECKUX,
reoPU3NYECKUX, T€OXUMUYECKUX, THAPOTCOJOTUIECKUX, HEPTETa30BbIX U IKOJIOTO-
TCOJIOTUYECKUX PadOT MPHU PEIICHWH MPOU3BOJCTBEHHBIX 3a7a4 (B COOTBETCTBHH C
HaIpaBJIECHHOCTHIO (TpoduiieM) MporpaMMbl OakagaBpuaTa) (4YaCTUYIHO):

[Inanupyembie pe3ysiabTaThl OOY4YEHHS 10 JaHHOW JUCHUIUIMHE (3HAHUS,
YMEHUS, BJIAJACHUS), COOTHECCHHBIC C TUITAHHUPYEMBIMH pe3yjbTaTaMH OCBOCHHSI

00pa3oBaTeNbHON MPOTPAMMBI, XapaKTEPU3YIOT ATanbl (HOPMUPOBAHMS CIIETYFOITUX

KOMIIETCHIINM:
Koa n

¢popmyaupoBka Jranbl GOPMUPOBAHNS KOMIIETEHUMHU

KOMIIeTeH UM
MK-2, CITIOCOOHOCTH MOPSJOK TOJyYCHMsI TeOJIOTHYeCKOW HH(OpMaIuu, ee
CaMOCTOSATENHHO MOTy4aTh 3Haer aKTyalbHOCTb M NPAaKTUYECKYI0  3HAYUMOCTh B
F€0NIOTHYECKYIO MUHeparpa(GUIeCKuX UCCIIeN0BAHUIX
uHbopmaryiio, CaMOCTOATENLHO (hOPMYIIMPOBATL 3aaul I MOTYYEHHUS
MCHOMB30BaTE B HAyHHO- Vmeer MH(pOPMAIIUK [PH TOJIEBBIX U Ja00PATOPHBIX TEOJOTHYECKHX
HCCIIeI0BATENbCKOM N —
JIeATENbHOCTH HABBIKHU
MONIEBEIX W TaGOPATOPHBIX |  Byajeer | TCOVIOTHICCKHMI METONIAMH MPOBE ICHH paboT 11 penreHus
T — HAy4YHO-MCCIIEI0BATENECKUX MPUKIAJHBIX 3a7a4 B 00IACTH




HCCIIeTOBAaHUH (B PYIHO HAMATHOCTUKY;

COOTBETCTBUH c 0a30BbIMH KOMITBIOTEPHBIMU TMPOTPAMMaMHU  CTaHJAPTHOTO
HAIPaBIEHHOCTHIO makera  Microsoft Word wu  chnenmanu3upoBaHHBEIMU
(npoduiieM) MOATOTOBKH) CTATUCTHYCCKUMHU U (QU3UKO-XUMHUUECKUMH TIPOTPAMMAMH.
MNK-5, rortoBHOCTH, K COBpPEMCHHBIC TIOJICBbIE W J1abOpaTOpHBIE T'€OJIOTUYCCKUE,
paboTe Ha COBpPEMEHHBIX 3HaeT reopu3nUecKkre, TEOXHMHUYECKHE IMPHUOOPHI, YCTAHOBKH W
TIOJIEBBIX U J1a00paTOPHBIX o0opynoBaHue

TCOJIOTHECKHX, paboTaTh Ha COBPEMEHHBIX TIIOJNEBBIX M J1a0OPATOPHBIX

reogusmecknx, Vmeer IE0JIOTMYECKHX, TEO()U3UUECKUX, TEOXUMHIECKUX TIPUOOpaX,
[COXMMHHCCKHUX YCTaHOBKaX U 000pyI0BaHUH

npubopax, yCTaHOBKax H

06OpyI0BaHIH B METO/IMKOM  HMCIIONBb30BaHUS COBPEMEHHBIX IMOJEBBIX M
COOTBETCTBHH c 1abopaTOPHBIX Te0JIOTHYECKHUX, reo(hM3IEeCcKuX,
HATIPABICHHOCTBIO Bnageer | reoxumu4eckux HpHOOpPOB, YCTAHOBOK M 00OpYyJOBaHHSA B
(IpoduieM)  MPOrpaMmbl UeNsSX ~ WCCNEJOBAHUS —~ MUHEPAIOB M NPOBEIEHHS
Gakanasprara) MUHeparpaGUIECKuX HCCIIEI0BAHUI.

I[JUI (bOpMI/IpOBaHI/IH BBIINICYKA3aHHBIX KOMHCTCHHI/Iﬁ B paMKax OUCHHIIINHBI
«COBpeMeHHHe MCTOJZIbI HCCJICAJOBAHUS BCIICCTBA» IMPUMCHAIOTCA CIICAYIOIIUC
MCTOAbI aKTUBHOI'O M1 MHTCPAKTHUBHOI'O 06y‘-I€HI/IH: MCTO KeﬁCOB, MCTOA aKTHBHOI'O

HpO6JICMHO-CI/ITyaI_II/IOHHOFO aHalJin3a, IIpC3CHTalluu, prrﬂblﬁ CTOJI.

|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH KYPCA

5 cemectp (18 uac.)

Pa3nen 1. /luarHocTuka pyJaHbIX MHHEPAJIOB OTPaskeHHOM cBeTe (6 Jac.)
Tema 1. Ilpudopsl 1 00opyaroBaHue 1/ u3ydyeHus Bemecrsa. [Ipodonoaroroska
(1 gac.).

Turbl MHUKPOCKOIIOB. N3rorosnenue ITOJIMPOBAHHBIX I QoB.
[IpoGonoaroroBka. 30HHAsI TeOpUs KPUCTALIOB. B3anMopaeiicTBue CBETOBOW BOJIHBI
Y MIOJIMPOBAHHOM IMOBEPXHOCTH BemiecTna. IlnpuHa 3anpereHHon 30Hbl.

Tema 2. OnTuyeckue cBoiicTBa MuHepasoB (1 gac.).

Metonsl W anmaparypa Jis OINPEIEIICHUST ONTHYECKUX CBOWCTB PYIHBIX
MUHEpAJIOB B OTpaxeHHOM cBeTe. OTpaxarelbHas CIOCOOHOCTh MHUHEPAIOB.
KauyecTBeHHBIE H  KOJMYECTBEHHBIE METOJBI  ONPEAECIEHUS  OTPAXKATEIBbHOU
criocoOHOCTH. OCHOBBI KPUCTAJUIOONTUKH B OTPAXXEHHOM CBeTe. JIByoTpakeHHE. U
ann3orponus. [loBeaeHne N30TPONHBIX U AHU30TPOIHBIX MUHEPAIIOB B CKPELIEHHBIX
Hukonsx. [[Ber, mucmepcuss u BHyTpeHHHE peduieKChl MuHepasioB. OmnpenencHue
LIBETHOCTH MUHEpajaoB. KauecTBEHHbIH M KOJMYECTBEHHBIA METOJ ONPEICIICHHUS
nsera. Jlucnepcusi oTpaxaTeabHOM criocooHocTH. BHyTpeHHue pedekchl. MeTobl
ux HaOmoieHrs. B3auMocCBsI3b ONTHYECKUX CBOMCTB B PyIHBIX MUHEpasax. BiusHue
MMMEPCHUH Ha MPOSIBIICHUE ONTUYECKUX CBOWCTB.



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

Teepmocte. Tumbel TBepaocTH. MeTonbl  ONpENENEHUs  TBEPIOCTH.
MarHuTHblE W DJJIEKTPUYECKHE CBOWCTBA MHUHEPIUIOB. MeETOABI OIpeAeneHus
yaenbHoro conporusieHus u TOJC. TemmonpoBoAHOCT MUHEPATIOB.

Tema 4. Xumnueckue cBoiictBa MuHepaJion (1 uac.).

Juarnoctuyeckoe TpaBiaeHue. CTPYKTypHOE TpaBICHUE U METOHBl €ro
BbINIOJTHEHUS. KauecTBEHHbI MUKPOXMMHUYECKUW aHanu3. PeakTuBbl. 3HaueHUE
METOJIa OTIEYATKOB JIJIsl XapaKTepUCTUKU CPACTAHUI B pyIax.

Tema 5. CTpykTypHbIe 1 MOpdoJI0orHYecKkne cBoiicTBa (2 yac.)

@opMbl CEUeHUS 3€pEH. 30HATBHOCTh MUHEPAIOB. J[BOMHUKHU MEPBUYHbBIE U
BTOpuuHbie. Dopma 3epeH Mo creneHu wuauomopdusma. KpucrammmzanuonHas
CIIOCOOHOCTh BEIIECTBA, CUJa KPUCTAUIM3ALMOHHOTO POCTa, JUHEWHAas CKOPOCTh
pocta kpuctamwioB. CnaiiHOCTp MUHEpAIOB. Mcmosib30BaHWE CIAWHOCTH IS
JMarHOCTUKU MUHEpasioB. OmnpeaesneHue yAeapbHOTo Beca MuHepanoB. Cpactanus u
BKJIIOUEHHUS] B MUHEpaJiax

Paznen 2. TekcTypHO-CTPYKTYPHBIH aHAJIN3 | YCJIOBHsI oOpa3oBaHusi pyn (8
yac.)
Tema 1. TekcTypHO-CTPYKTYPHBI# aHaau3 (2 4ac.).

3HaYeHUEe TEKCTYPHO-CTPYKTYPHBIX OCOOCHHOCTEH Py JJIsl XapaKTEPUCTUKHU
yCc0BuM MuHepanooOpazoBaHus. [{enu u 3a1aun TEKCTYPHO-CTPYKTYPHOTO aHAIM3a.
Mopdonoruueckas knaccudukauuss UW.D.I'puropreBa, reHetmdeckas - A.l.
berextuna u mopdo-renetudeckas - C.A.FOmxko. Knaccudukaius TeKCTyp pyI.
Tema 2. CTpykTypsl pya (3 uac.).

[lepBuunbie  cTpyktypsl  pyA.  CrTpykTypbl, 00pa3oBaHHBIE  TpHU
KpUCTAJUTM3AIlMU PACTBOPOB M paciuiaBoB. Tumbl 3amenienuii (mo A.I'. berextuny).
Mopdonoruueckre pa3HOBUIHOCTH CTPYKTYp. MeTa3epHUCTBIE  CTPYKTYpPHI.
Mopdonornueckue pazHOBUAHOCTH CTPYKTYp. Kosouansie cTpyktypsl. [Ipu3Hakwy,
YKa3bIBAIOIIME HA Y4YacTUE KOJUIOMJAHBIX PAcTBOPOB B 0Opa3oBaHUU DPYII.
Mopdonornueckue pa3HOBUIHOCTU CTPYKTYp. BTOpuYHBIE CTPYKTYpHI pYII.
CtpykTyphl, 00pa3oBaHHBIC MPHU pacmajae TBEPAOro pactBopa. Mopdomornueckue
Pa3HOBUIHOCTH CTPYKTYyp. COOCTBEHHO - KPUCTAUIOOIACTHUYECKHE CTPYKTYPHI.
[Ipusnaku metamopdusma B pymax. Mopdomornueckne pasHOBHIHOCTH CTPYKTYD.
Merakomiongasie  cTpykTypbl. CyTh packpucramumsanuu. Mopdomornyeckue
pa3sHOBUIHOCTH CTpyKTyp. Karakmactudueckue cTpykrypel. Kputepum s ux
onpeneneHus. Mopdonornueckue pa3HOBUAHOCTU CTPYKTYP.

Tema 3. Texkcrypsl pya (1 uac.).

Texctypsl pya. MopdoreneTnueckie MpU3HAKK OTPEICTICHUST TEKCTYP PYI.

Knaccudukanus Tekctyp 1o  yciaoBusiM — oOpaszoBanus. Mopdoorudeckue



PA3HOBUHOCTHU TEKCTYp. 3HAUEHUE U3YUECHUS TEKCTYP JJIsl XapaKTePUCTUKU YCIOBUM
MUHEpanooOpazoBaHusi. MUKPOTEKCTYPBI Y/l U UX OTJIIMYUE OT CTPYKTYP.
Tema 4. OnpeneneHue ycJoBuid MUHepaau3anum (2 gac.).

[laparenetnueckuii ananu3 pya. [lonstue o reHepanuu, mnapareHeswuce,

MUHepanbHON acconmanuu. Kpurepum s ux BeaeneHud. llocienosartensHoe,
OJIHOBPEMEHHOE, Pa3HOBPEMEHHOE BBIJCIICHHE MUHEPAIOB M KPUTEPUU ISl HX
omnpeneneHus. OJTanbl U CTaAUM MUHEPAIN3alUd, KPUTEPUHU UISI UX BBIACICHHUS.
Cxema moOCIeOBaTEeIbHOCTH  MHHEpanooOpa3oBaHus.  M3ydeHue  ycioBuid
MUHepanu3auud.  KHCIIOTHOCTBb,  IIEJIOYHOCTH  pacTBopa.  OKHUCIHUTEIBHO-
BOCCTAaHOBUTEJbHAsI 00CTaHOBKA. MeToAbl OIpeneseHus] TeMIlepaTypbl, JaBICHHUS.
Tunomop¢usm MuHepanoB U ero 3HaueHue. KadecTBeHHass XapakTEpUCTHKA py.
MuHepanbsl, HOCUTEIM BPENHBIX M IOJIE3HBIX NpuMeced. KoamdecTBo MuHEpana B
pyne. Knaccudpukamuss pasmepoB 3epeH. CTpyKTyppl U TEKCTypbl pyA
OJIaronpuATHBIE U HEOJIATONPUATHBIE JJI1 0OOTAICHHUS. .
Paznen 3. CoBpeHMeHHbIE MeTOAbI H3y4eHHs BemecTBa (4 yac.)

Tema 1. TepmobGaporeoxumnyeckue ucciaenoBanus (1 gyac.).

Omnpenenenve (U3MKO-XUMHUYECKUX YCIOBUM MHHEpaIM3alUd MO JaHHBIM
W3Y4YEHUS Ta30BO-)KUIKHX BKIHOYeHHWM. [Iprpona M pacnosokeHHe ra3oBO-KUAKUX
BKimtoueHuil. [loaroroBka mnpemaparoB W HaOmoAeHWe BKIOYeHUM. X cocras.
[IprmeHeHne ra3oBoO-XKUAKUX BKIIOUCHUH.

Tema 2. CoBpeMeHHbIE MeTOAbI MUHEPAJOTHYECKHX HccienoBanmii (3 yac.).

CunekrpanbHblii aHaau3. CylnIHOCTh METOAA W €ro (PU3MYecKre OCHOBBI.
ITonroroBka mpo6. Ilpubopel, HeoOXoaAWMBIC IS NPOBEACHUS aHalu3a. Bumpl
aHAJIN3a: KAYECTBEHHBIN U KOJIMYECTBEHHBIN.

PeHTreHOCTPYKTYpHbIH aHaau3. Pu3ndeckrue OCHOBbBI M BO3MOXHOCTHU
aHanu3a. PeHTreHoBckue TpyOKH JUisl pEHTT€HOCTPYKTYpHOTo aHanu3a. [loponikosast
pentrenorpadus. Meronbl pentreHorpaduu: a1e06aeBCcKUid U JUGPaKTOMETPUUYECKUI,
UX CYIIHOCTb. YCTAaHOBKM PpEHTTeHOCTpyKTypHOoro anamu3a YPC, JIPOH.
PeHTreHoBCKMII ONpPENEIUTENIb MUHEPAIOB U AMEPUKAHCKAsl PEHTICHOMETPUYECKAs

KapToTeKa.



JJIEKTPOHHAsi MHMKpPOCKomusi. TeopeTMdyeckue OCHOBBI  3JIEKTPOHHOMU
MUKPOCKOIIUHU. YCTPONCTBO 3JEKTPOHHOTO MHUKpockoma. TpebGoBaHus K oOpasiam,
NPUMEHSEMBIM TIPU UCCJIENOBAHUU, CIIOCOOBI MPUTOTOBICHUS M3 HUX IPEnaparos.
TexHuka pabOThl Ha 3NEKTPOHHOM MHUKpOckone. OCHOBHBIE METOAbl MHUHEPAJIOB:
npsiMple M KOCBeHHble. MHTepnperanuss u  pacmmu@poBKa  AIIEKTPOHHBIX
MUKpodoTorpaduii.

JIEKTPOHHO-30H/10BbIil PEHTIEeHOCIIEKTPAJIbHbIN MHUKPOAaHAJIU3.
PeHTreHocnekTpanpHblil aHaau3 W MHUKpPOAHAIU3aTopbl. TeopeThdecKkue OCHOBBI
MeTona. Buasl W3IIydeHUN: TOPMO3HOE M XAPAKTEPUCTUYECKOE PEHTTEHOBCKOE
M3JIy4YEHHUE, OTpaXX€Hue, BTOpUYHBbIE, OXe-dJIEKTPOHBI U JAp. YCTPOMCTBO
MUKpOAaHaIU3aTopoB. TpeboBaHUA K MHUHEpajIbHBIM OOpaslaM, IpeJHa3HauE€HHBIM
U1 Mukpoananuza. [IpenapupoBanue oOpasioB. KauecTBEHHbBIN U KOJTUYECTBEHHBIHN

MHUKPOAHAJIHN3.

Il. CTPYKTYPA U COJEP)KAHUE NPAKTUYECKON YACTHU KYPCA

[TpakTuyeckue pabOTHl HaMpaBJICHBI HA 3aKPETUICHUE TEOPETUUECKUX 3HAHUM U
MPUOOPETEHUS MPAKTUUECKUX HABBIKOB MUKPOCKOIUYECKON TMarHOCTUKYA MUHEPAJIOB
U KBAIM(PUIMPOBAHHOTO OMUCAHUSA OTACIBHBIX MHHEPAJOB B  Pa3IUYHBIX
TEHETUYECKUX aCCOLUAIUSX.

JlaGopaTopHble 3ansiTus (18 uac.)
3anstue 1. BBenenne B Mukpockonuio (2 yac.)
1. 3HaKOMCTBO C MUKPOCKOTIOM.
2. YcTaHOBKAa MUKPOCKOIIA B pabouee MOoJI0KEeHHeE.
3. LlenTpupoBKa OOBEKTUBOB, YBEIMUEHHUE, pa3pelIaolas CioCOOHOCTb.
3ansaTue 2. OnTuyeckue, pusndyeckue 1 MopdoIorudecKue cBoiicTBa
pyaHbIX MuHepaoB (6 yac.)
1. OTtpaxkarenbHasi CHOCOOHOCTh, IIBET U BHYTPEHHHE pedIeKChl MUHEPAJIOB.

JIByoTpakeHue U aHU3O0TPOIHSI.

2. TBepaocTh, CHaitHOCTh U OCOOEHHOCTH BHYTPEHHETO CTPOCHHSI MHHEPAJIOB.



3anstue 3. TekcTypHO-CTPYKTYpHBIii aHaau3 pya (6 yacoB)
1. TekcTypHO-CTPYKTYPHBII aHATIU3 PY/I.
2. [TapareneTnueckuii aHaIu3.
3ansTue 4. KauecTBeHHasi XapakTepucTHKa pya (4 yaca)

1. KonndecTBeHHbIE COOTHOIIEHUSI MUHEPAJIOB

2. ®opma 1 BeTMYMHAa MOHOMUHEPAJIbHBIX BBIJICICHHM, XapaKTep CpacTaHus C
JIPYTUMU MUHEPAJIAMH.

Ipakruueckue 3ansitus (54 yac.)
3ansTue 1. OnTHYeCKHE CBOIICTBA PYyAHBIX MUHepaoB (4 yac.)

1. DtasioHbl OTpa)kaTeIbHOU CIIOCOOHOCTH MUHEPAJIOB U €€ OIpe/IeICHUE.

2. DTaJIOHBI 1IBETA U BHYTPEHHUX pe(dIIEKCOB MUHEPAJIOB U X ONpeIeTICHHUE.

3. OnpeneneHre AByOTPaXKEHHUS U aHU30TPOITHH.

3ansitue 2. duznyeckue  MopdoJiornyeckue CBOCTBa MIUHePaJioB (4
4acoB)

1. Onpenenenne TBEPAOCTH U CIIANHOCTA MUHEPAJIOB.

2. Onpenenenue GopM BBIJCICHUS MUHEPAJIOB.

3. Onpenenenre 0COOEHHOCTEN BHYTPEHHETO CTPOSHUSI MUHEPAJIOB.

3ansTue 3. OnpenejieHue BaKHeHINX PyJIHbIX MUHEPAJIOB €
HCMOJIb30BaHHEM CIPABOYHBIX Moco0uii, Tadaun (10 gac.)

1. JlmarHocTMKa CaMOpOJHBIX MHUHEPAJIOB: 30J0Ta, rpaduTa, IUIATUHBI,
cepedpa.

2. JlnarHoctuka cynb(puI0B: MUPUTA, APCEHONUPUTA, TAJIEHUTA, MOJIHOICHUTA,
AHTUMOHMTA, XaJbKONMHUpUTa, cdajaepuTa, MNUPPOTHHA, XaJIbKO3WMHA, HUKEJIMHA,
MIEHTJIaH/NTA, KHHOBAPHU.

3. JluarHocTMKa OKCHUJOB M KHCIOPOJHBIX COJIEH: MarHeTuTa, reMaTuTa,

KBapIla, WIbMEHNUTA, KACCUTEPUTA, KyNIPUTa, BOIbGpaMUTA, II€eTUTa, KapOOHATOB.

3ansaTue 4. OnpenesieHne pa3MepoB 3epPeH, U KOJN4Y€eCTBA MOJe3HOT0
HCKONaeMoro B anuuiugax (4 yac.)

1. Onpenenenue pa3MepoB 3epeEH.



2. OrmpeneneHue KOJWYECTBA TMOJE3HOTO HCKOMAeMOro B aHIUIUdax,
WCNOJIb3YS JIMHENHBIN, INTAHUMETPUYECKUI METOJI U METO]I CPABHEHHS.

3ansrTue 5. [lepBuunbie CTPYKTYpPHI pya (6 1ac.)

1. CtpykTypbl, 00pa30BaHHbIE IPH KPUCTAJUIM3ALNUNA PACTBOPOB U PACILIABOB.

2. MeTta3epHHUCTBIE CTPYKTYPHI.

3. CTpykTyphl, 00pa3oBaHHBIC MPHU KOATYJSIHH KOJJIOMJIOB M OCAXICHHUU
MEXaHMYECKUX B3BECEU B OCA/IOK.

3ausitue 6. Bropuunbie cTpykTypbI pya (6 yac.)

1. CtpykTypsl, 00pa30BaHHbBIE IPU PACIae TBEPAOIO PacTBOPA.

2. CTpyKTypBHI. O6pazoBaHHbIC pu MEPEKPUCTALINZALNAN u
PacKpUCTaUIM3aL1HU BELIECTBA B TBEPAOM COCTOSIHUU.

3. KatakiacTuieckne CTpyKTypHl.

3ansitue 7. [laparenernyeckuii anaaus pyna (6 yac.)

1. BospacTHble  B3aUMOOTHOLICHHMS ~ MHUHEpAJOB  (OJHOBPEMEHHOE,
Pa3HOBPEMEHHOE U MOCIEA0BaTEIbHOE)

2. AHanu3 MUHEpaTbHBIX aCCOIMAIIHMN.

3. OneHKa TeHeTUYECKUX 0COOEHHOCTEH MIUHEpaIooOpa3oBaHUs

4. CTaguitHOCTh MUHEPAJI000Pa30BaAHUS.

Bansitue 8. Onucanue anuiuga (10 yac.). UarepakTuBHOE 00yyeHue — 18
yac.

1. lnarHocTHKa MUHEPAJIOB.

2. KonudecTBeHHbIE COOTHOLIEHUSI MHUHEpaioB, ¢opmMa M BeJIUYMHA
MOHOMUHEPAJIbHBIX BBIJICJICHUH, BHYTPEHHEE CTPOCHUE 3€PEH, XapaKTep CpacTaHus C
JIPYTUMU MUHEPAJIAMHU.

3. Tekctypa v CTpYKTypa pyIbl.

4. IlocnenoBarenbHOCTh 00pa30BaHUsI MUHEPAJIOB.

3ansatue 9. IIpuMeHeHue JOKAJIBHBIX METOI0B H3y4eHHsi BellecTBa (4
yac.).

1. PEHTreHOCTPYKTYpHBII aHaJIU3.



2. PeHTreHocneKkTpaabHblii MUKPOAHAIIN3

Metoapl akTuBHOrOo 00ydeHus «Kpyrnbiii cton (nedatbl M JTUCKYCCHM)» U
«CEMHUHAP-00CYXICHUE» MPOBOAATCS MO KaXI0M TeMe MPaKTUYECKOM 4acTh Kypca.
[IpenogaBaTtens  (QOpMYIUPYIOT BOIPOCHI, OOCYKIEHHE KOTOPBIX IO3BOJIUT
BCECTOPOHHE paccMOoTpeTh npobiemy CTyneHTaM mpejuiaraercs pa3fesiuThCs Ha
Heckonbko Tpymm. Kaxpas rpynma pa3pabaTbIBacT CaMOCTOSTEIBHYIO CHCTEMY
OOCY>KJIEHUsI BOIIPOCOB MO TEOPETHMUECKON YacTH Kypca MU IPE3EHTYeT €€ BceH
rpynne. Bo Bpems mpe3eHTaluu TpyNbl BHICTYMAOMIMM 33Jal0TCA YTOYHSIONINE
Borpochl. [lpenomaBaTenb OTCIEKMBAET XOJ padOThl, YTOUHAET MH(POPMALMIO H

BHOCHT IIPpAaBKHU.

I1l.  YYEBHO-METOAMYECKOE OBECHIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIINXCA

VY4eOHO-MeToIMUECKOe 00EeCIEeYeHHE CaMOCTOSTENbHOM paboThl 00yJaroIuXcs
no gucuumiinHe « CoBpeMeHHbIE METOAbl UCCIIE0BAHUS BEIIECTBA» MPECTABICHO B
[Tpunoxenuu 1 u BkIo4yaeT B ceOs:

MIaH-Tpa(UK BBIMOJHEHUS CaMOCTOSTEIBHON palbOTHI MO JAUCIMILIUHE, B TOM
quclie IPUMEpPHbIE HOPMBI BPEMEHH Ha BBITIOJHEHHE 110 KaXI0MYy 33JIaHUIO;

XapaKTepUCTHKAa 3aJaHUN I CaMOCTOSITENbHOM paboThl O0ydaroummxcs u
METOJIMYECKUE PEKOMEHAALNHU MO UX BBIIIOJIIHEHUIO;

TpeOOBaHMs K MPEICTABICHUIO U OQOPMIICHUIO PE3yJIbTaTOB CaMOCTOSATEIbHOMN
paboTHI;

KPUTEPUHU OLICHKH BBITTOJIHEHUSI CAMOCTOSITEIbHON PabOTHI.

IV. KOHTPOJIb JOCTUXEHUS IIEJENA KYPCA

OreHka ycreBaemMocTu 0akajJaBpOB OCYIIECTBISIETCS MO pPe3yIbTaTaM:
-yCTHOTO OIpOca MpHU CJ1a4y€ BHIMOIHEHHBIX HHANBUYAIbHBIX 3aJaHU;
-BBINIOJIHEHHBIX TECTOBBIX 33JIaHMUIA;

- BBITNIOJTHCHHBIX KOHTPOJIbHBIX pa60T;



-BO BpeMsI 3a4eTa.

Ne Kontponupyemslie Konp! 1 aTamnst O1eHOYHBIE CPEICTBA
n/n pasieib / TeMbl opmupoOBaHHsL TEeKYIUU IIPOMEKYTOUHAS
AUCIHILTHHBL KOMITETEHIIH KOHTPOJIb aTTecTanys
1 OnTuueckue [1K-2 3HaeT YO-1 Bompocsr k
dusnyeckue u CobecenoBanue | 3auety Nol-No 23
Mopdonorudeckue yMeeT I1P-1
CBOIicTBa MUHEPAJIOB (Tect Ne 1)
BJIAJICET I1P-2.
KonTponbhas
paboTa 2
2 | CTpykTypHI pyn [1K-2 3HAET VO-1 Bomnpocsr k
CobecenoBanue | 3aueTy No24-Ne
yMeeT I1P-1 37
(Tect Ne 2)
BJaJeeT I1P-2.
KonTponbhas
pabora 2
3 | Ilaparenernyeckmii | IIK-5 3HaeT VO-1 Bompocst k
aHaJIH3 PY/I. CobecenoBanue | 3auety Ne38-Ne
yMeeT I1P-2. 46
BIIAJICET KonTposbHas
pabora 3
4 Onucanne annumda | I[K-5 3HAET YO-1 Bormpocs! k
CobecenoBanue | 3auety Ned7-Ne
ymeer (Tecr kaprouka | 50
BJIQJICET Ne 3)
I1P-2.
KonTponbhas
pabora 4
5 | Jlokanbueie metoasl | ITIK-5 3HaeT VO-1 Bompocst k
W3yUYEHHUs BELIECTBA CobecenoBanne | 3aueTy NeS51-Ne
yMeeT Tect Ne 4 56
BIATEeT KontpospHas
pabora 5

TuMoBbIE KOHTPOJIBHBIE 3aJIaHUS, METOJUYECKUE MaTepHUalibl, ONPEICISIONINe
MPOLEAYpPHI OLICHUBAHKS 3HAHHI, YMEHHUI M HABBIKOB U (WJIHM) ONBITA IESITEIbHOCTH,
a TaKXe KPUTEpPUU M TIOKa3aTesid, HEOOXOAMMBIC Il OLICHKW 3HAHWM, YMEHUH,
HAaBBIKOB M XapaKTEpU3YIOIIME dTanbl (OPMHPOBAHUS KOMIIETEHIIMA B MpoOIecCe

OCBOEHUS 00pa30BaTENBHON MIPOTPAMMBI, NTpeAcTaBieHbl B [Ipunoxennn 2.



V. CIIMCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa

1. berextun A.I'. Kypc Munepanoruu: yuebHoe nmocodue: moj Hay4dH. pe.
B.U. TIuporosa u b.B. IlIkypckoro. 3-¢ u3z., ucop. u gon. MockBa : YHHUBEPCUTET,
[2014]. > 735 C. . URL
http://lib.dvfu.ru:8080/lib/item?id=chamo:733543&theme=FEFU Pexum npoctyma:
HB JIB®Y - 4 7xk3.

2. boumapes B. II.  OcHOBbl MuHepajmoruu U Kpuctaorpapuu c
aneMeHTamu netporpaduun: Yuednoe nocodue / B.I1. bongapes. - M.: ®opym: HUIL]
NH®PA-M, 2015. - 280 c¢. URL:http://znanium.com/bookread2.php?book=497868

3. bopomaes 0. C., Epemun H. W., Menpaukos @. II. u np.
JlaGopaTopHble METO/IbI UCCIIEIOBAHNS MUHEPAJIOB, Py U MOPOJ : yueOHOe rmocodue
JUISl TEOJIOTUYECKUX crelnuanbHocTed By3oB / oj pen. B. M. CmupnoBa. [Mocksa] :
N3n-Bo MoOCKOBCKOT0 YHUBEPCHUTETA, 1975. 251 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:715497&theme=FEFU. Pexum nmocryna:
HB JIB®Y - 1 7k3.

4, bopomaes 10.C. wu gnp. JlaGoparopHbie METOABI HCCIICIOBAHUS
MUHEPAJIOB, Py u MOPO/I. Wzn-Bo MLy 1988. 251 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:715497 &theme=FEFU Pexum nocryma:
Hb IBOY - 1 k3.

S. bparuna B. W. Kpucramnorpadusi, muHepaioruss U oOoraiieHue
MOJIE3HBIX MCKOMAEMBIX [DIEKTPOHHBIN pecypc] : yueb. mocodbue / B. U. bparuna. -
Kpacnosipck: Cub. denep. yu-t, 2012. - 152 c. - ISBN 978-5-7638-2647-0. URL:
http://znanium.com/bookread.php?book=492236

6. BopoObeBa C.B. MeTtobt 71a60paTOPHOTO UCCJICIOBAHMUS
BEILIECTBEHHOT'O COCTaBa Pyl ¥ JTUArHOCTHYECKHE CBOMCTBA MPOMBIILICHHO-TICHHBIX
PYOHBIX MHHEPAJIOB B OTPAXEHHOM CBeTe: ydeOHoe mocobue/; Tomckwuii

nosmtexandeckuid yauepcuter (TIIY) — Tomck : Uzp-o TIIY, 2008 — 164 c.


http://lib.dvfu.ru:8080/lib/item?id=chamo:733543&theme=FEFU
http://znanium.com/catalog.php?item=goextsearch&title=%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F#none
http://znanium.com/bookread2.php?book=497868
http://lib.dvfu.ru:8080/lib/item?id=chamo:715497&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:715497&theme=FEFU
http://znanium.com/bookread.php?book=492236

http://lib.dvfu.ru:8080/lib/item?id=chamo:414712&theme=FEFU Pexum nmocrymna:
HB IB®Y - 1 3ks.

7. ['apanun B. K., Kynpsasuesa I'. I1., ITocyxoBa T. B. u np. OnekTpoHHO-
30HJOBBIC METOJIBI M3YYCHHS MHUHEpaJIOB : yudeOHoe mocobwe / ; W3m-Bo
MOCKOBCKOTO YHUBEPCUTETA, 1987. — 231 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:720624&theme=FEFU Pexum npoctyma:
HEB JIBDY - 1 7xs.

8. I'opoynos I'. U., SAxosnes FO. H., Actadres FO. A. u ap ATiac Tekctyp
U CTPYKTYp CYIb(UIHBIX METHO-HUKENIEeBBIX pya Kombckoro mosyoctpoBa / ; [OTB.
pen. I'. . I'opoynoB] ; Akagemust Hayk CCCP, Konbckuit ¢unuan, ['eonoruueckuit
UHCTHUTYT. Jlenunrpan: Hayka, 1973. 178 C. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:124145&theme=FEFU. Pexum moctyna:
HB JIB®Y - 1 3x3.

9. Ucaenko M. II. Omnpenenurenb TEKCTYp U CTPYKTYp Pyd : ydeOHOE
nmocooue /.. MockB : Henpa, 1983. 261 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:670723&theme=FEFU Pexum nocryma:
HB JIB®Y - 5 oks3.

10. Ncaenko M.II., bopumanckas C.C., AdanacseBa E.JI. Onpenenurensb
[JIABHEWIIINX PYAHBIX MUHEPAJIOB B OTpaxxeHHOM cBete. — M.: Henpa, 1986. — 381 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:255303&theme=FEFU. Pexum nmocryna:
HB JIB®Y - 10 5k3.

11. Kemkuna P.A. CoBpeMeHHbIE METOIEI MHUHEPATIOTUYECKOTO
HccleoBanms.-BiaguBoCTOK; N3n-Bo JBI'TY, 2003. 121 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:398158&theme=FEFU Pexum nocryma:
HB IBOY - 46 sk3.

12. Kemknna P.A.  Tekctypsl U  CTPYKTypbl pyAd  OJIOBOPYIHBIX
MECTOPOXKACHUIM CHIIMKATHO-CynbpuAHON rpynnbl [lpumopss. -BraauBocTok,
IOABI'TY, 1997. http:/lib.dvfu.ru:8080/lib/item?id=chamo:379762&theme=FEFU
Pexxum nocryna: Hb JIBOY - 4 3k3.



http://lib.dvfu.ru:8080/lib/item?id=chamo:414712&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:720624&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:124145&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:670723&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:255303&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:398158&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:379762&theme=FEFU

13. Kemkuna P.A. YMK]] «Meroapl u3yueHusi BemecTBay. Y4eOHO-
METOOUYEeCKUM  KoMIuiekc. BmammBoctok. JIBI'TY, 2007 1. 344 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:386844&theme=FEFU. Pexum npoctyma:
HB IBOY - 15 aks.

14, Mapdynun A. C. CnekTpockonusi, JJIOMUHECIICHIIUS U paualliOHHbIC
LEHTPbI B MHHEpasax. MockBa : Henpa, 1975. 327 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:59958&theme=FEFU Pexxum noctyma: Hb
JABOY - 2 k3.

15. Omko C.A. Mertoasl y1abopaTOpHOTO UCCIEAOBAaHUS PyH. YueOHOe
nmocobue Mg BYy30B.—9-€ u3., nepepad. m.jgon. — M.: Hempa, 1984. — 389 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:670708&theme=FEFU. Pexum npoctyma:
HB JIB®Y - 9 k3.

JlonoJIHMTeIbHAsA JJUTEepaTypa
(neuammwvie u snexmponnvie uzoanus)

1. Anuknna B. WM. OchHoBbel  kpuctamiorpapuu U J1ePEKTHI
KPUCTAJUTMYECKOTO CTpoeHus [InexkTponnbiit pecypce]: Ilpaktukym / B. 1. Anukuna,
A. C. Canaposa. - Kpacuosipck : Cub. penep. yu-tT, 2011. - 148 c. - ISBN 978-5-
7638-2195-6. URL: http://znanium.com/bookread2.php?book=441367

2. bynax A.I'. Munepanorusi: y4eOHUK M1 CTyHd. YYPEKICHUU BBICII.
npod. obOpazoB /. — M.: MHzpmar. uentp «Akagemusi», 2011. — 288 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668411&theme=FEFU Pexum noctyma:
HB JIB®Y - 2 k3.

3. Kpumtan M. M., fcuuxoB U. C., [Tonyaun B. U. [u ap.] Ckanupyromas
AIIEKTPOHHAST MHUKPOCKOMHSI M PEHTTEHOCTICKTPAIbHBIM MHUKPOAHAJIU3 B TMpUMEpax
MPaAKTUYECKOT0 MPUMEHEHHUS : ydeOHOoe mocodue Jyis BY30B /; [moa. obmr. pea. M. M.
Kpumranal. Mockaa: Texnocdepa, 20009. 206 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:283977&theme=FEFU. Pexum noctyma:
Hb JIBD®Y - 1 sks3.



http://lib.dvfu.ru:8080/lib/item?id=chamo:386844&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:59958&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:670708&theme=FEFU
http://znanium.com/bookread2.php?book=441367
http://lib.dvfu.ru:8080/lib/item?id=chamo:668411&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:283977&theme=FEFU

4. [Tantenees B. I'., Eroposa O. B., KusikoBa E. H.. KommnberorepHas
MUKPOCKOITHS. — M.: Texnocdepa, 2005. -304 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo0:233578&theme=FEFU. Pexwum npoctyma:
HB IBOY - 3 5k3.

5. Pammop II. Pymuesie wMuHepanbl U ux cpacranus. M.: HU3g-Bo
WHOCTPAHHOM JUTEPaTypBhl, 1962. — 1132 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:723490&theme=FEFU Pexum nmoctyma:
HBb IBOY - 1 k3.

6. Pynnas muxpockonus. CoBpeMEHHBIE METO/bl MCCIEAOBAHUS PYIHBIX
MuHepasioB noa Mukpockornom / FO. H. Kamepon ; nox pen. FO. C. boponaesa ; niep.
H. H. Mozrosoii, W. W. Tomcona. MockBa: Mup, 1966. 308 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:680216&theme=FEFU Pexum noctyma:
HBb IBOY - 3 k3.

7. PrikoB C. A. Ckanupyromas 30HJ0BAas MUKPOCKOIUS
MOJIYITPOBOJJHUKOBBIX MAaTEpPHAIOB U HAHOCTPYKTYp : yueOHOe mocoOue i BY30B
/mon obm. pen. B. . Unbuna, A. f. Illuka. Cankrt-IlerepOypr: Hayka, 2001. 52 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:17752&theme=FEFU. Pexum nmocryna:
Hb IB®Y - 5 k3.

8. bykoBmimn B.B. CoBpemeHHbIE METObI MCCIEAOBAHUS MUHEPAIBHOTO
BellecTBa. YueOHoe mocodue. Boponexckuit yHuBepcuter. 1999. — 38 c.

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

Q. HccnemoBanne BemiecTBa IO €ro M3MydaTeNbHO- TMOTJIONIATEIbHBIM
xapaktepucTukaM. OCHOBHBIE MOJIOKEHUS: YUeOHO- METOJUYECKOE MOCOOHe / COCT.:
C.. Tkauenko, FO.I'. Kamunun, A.JO. Kykcun. — M.: M®THU, 2012. — 44 c.
http://molphys.fizteh.ru/study/fizmetody/uchmedlit/tkachenko metod1.pdf

HopMaTnBHO-IPaBOBBbIE MaTEPHAJIBI
1. TOCT 32723 — 2014. OmnpexaeneHue MuHEpaIoro-nerporpaguieckoro
cocraBa. MockBa Cranmaptuadopm 2014. Pexxum pgocrtyma: http://www.euro-
test.ru/Pub.Lib/Normativ_docs/GOST32723.pdf


http://lib.dvfu.ru:8080/lib/item?id=chamo:233578&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:723490&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:680216&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:17752&theme=FEFU
http://window.edu.ru/resource/201/27201/files/up049.pdf
http://molphys.fizteh.ru/study/fizmetody/uchmedlit/tkachenko_metod1.pdf
http://www.euro-test.ru/Pub.Lib/Normativ_docs/GOST32723.pdf
http://www.euro-test.ru/Pub.Lib/Normativ_docs/GOST32723.pdf

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOMN ceTH
«AHTepHET»
1. Kpucramiorpaduueckas u kpucramuioxumudeckas baza qaHHBIX 111 MUHEPAioB U

UX CTPYKTYPHBIX aHanoroB MHucturyTa skcnepuMenTanbHo Munepanoruu PAH -

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

2. HeodunmanbHpi cepsep re0JI0rHYECKOro dakynpTeTa MI'Y

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

3. MI/IHCpaHOI‘I/ILIeCKaH baza JaHHBIX OJHa H3 HanOoJIee IOJIHBIX 0a3 JaHHBIX IIO

MUHepayiaM B HHTepHeTe. - http://www.mindat.org/

4, Poccwuiickas HanmoHabHAss OMOIMoTeka Www.nlr.ru
5. XKypnan «I['eonorus u paszseaka» (http://window.edu.ru/resource/389/69389
6. Teopernueckne U OSKCIEPHUMEHTAIbHBIE METOIBI HCCIICAOBAHUS MHO-

TOKOMITOHEHTHBIX cucTeM: y4eb. nmocooue / UK. I'apxywun, .M. Konopamiok,
I''E. Ecopyes, M.A. Hcmomosa. — Camapa: Camap. roc. TexH. yH-T, 2012. — 125 c.
WL

http://onh.samgtu.ru/sites/onh.samgtu.ru/files/Uchebnoe_posobie 2012 TEMRof
MKS.pdf

Hayunbie nepuoguueckue u3anus:

I'eoqnnamuka u TEKTOHO(PU3HKA. Pexxum JIOCTYTIA:
https://e.mail.ru/compose/14506885980000000291/drafts/
['eonorus u pa3Benka.

['eonorus u reodusuka.

['eonorust pyIHBIX MECTOPOKICHUN.

I'eoTexTOHMKA.

Joxkinansl AkaieMun HayK.

3anucku Becepoccriickoro MUHEpaJIOrH4ecKoro o0IecTBa.
N3Bectusa By3os. ['eosiorus u pa3senka.

OteuecTBEeHHAs I€0JIOTHS;

Pa3Benka u oxpana Henp

Ilepeyens HH(POPMALTMOHHBIX TEXHOJIOTHH
U MPOrPaMMHOI0 o0ecreYeHnst


http://database.iem.ac.ru/mincryst
http://window.edu.ru/resource/795/4795
http://www.mindat.org/
http://www.nlr.ru/
http://window.edu.ru/resource/389/69389
http://onh.samgtu.ru/sites/onh.samgtu.ru/files/Uchebnoe_posobie_2012_TEMRofMKS.pdf
http://onh.samgtu.ru/sites/onh.samgtu.ru/files/Uchebnoe_posobie_2012_TEMRofMKS.pdf
https://e.mail.ru/compose/14506885980000000291/drafts/

Buneocucrtema mnsi JEMOHCTpanMl  CJIAWAOB C  TIOMOINBIO  TIPOTPAMMHOTO
npunoxkenust Microsoft Power Point.

WNudbopmaniioHHbIe CIPABOYHBIE CHCTEMBI, BO3MOKHOCTH KOTOPBIX CTYICHTHI
MOTYT CBOOOJTHO MCIIOJTb30BATh:

Hayunas snekrponnas oudmmoreka http://elibrary.ru/defaultx.asp;

DOnekTpoHHO-O0MOmoTeyHass cucrema Znanium.com HUI[ "MHOPA-M"
http://znanium.com/

OnektponHass Oubmmotrexka "KoucynbranT crygenta' KOHCVYJIBTAHT

CTYAEHTA - snexkTpoHHas OubiaroTeka TEXHUYECKOoro By3a. JlocTymnHbie pyOpUKH -
"MenuuuHa.  3npaBooxpanenue";  "MammHocTpoenue";  "ApxuTekTypa U
cTpouTenbeTBo hitp://www.studentlibrary.ru/

®DJICKTPOHHO - OUOIMOTEYHAsl CHUCTEeMaoOpa30BaTEIbHBIX U MPOCBETUTEIHCKUX

U3IaHU B KOTOPOW COOpaHbl 3JEKTPOHHBIE YYEOHHKH, CIIPABOYHBbIE M Yy4deOHbIE
noco6us. http://www.iglib.ru
®DJIeKTpOHHAss OWOIMOTEUHass cuUcTeMa «YHUBEpPCUTETCKass OuOinoTreka -

onlaine» OBC mo TemaTuke OXBaThIBACT BCIO 00JIACTh T'YMAHUTAPHBIX 3HAHUU U
npceaHazHaduCHa JId KMCIIOJIL30BaAHUA B IIPOLCCCEC o6yquI/151 B BBICIIIEH MIKOJIC, KaK
CTyI[eHTaMI/I HpeHOI[aBaTeJ'ISIMI/I, TakK n CIienuaJinucrTaMun FyMaHI/ITapI/IHMI/I.
www.biblioclub.ru

VI. METOANYECKHUE YKA3AHUSA
MO OCBOEHUMIO INCHUIIJIMHBI
VYcmenHoe OCBOCHHE JTUCHUIUIMHBI JOCTUTACTCS 3a CUET CIICMYIOIIUX
00s13aTEIHHBIX MEPOIIPUSATHH:
y4eOHbBIC 3aHATHS;
caMoCTOsTeNbHas padoTa;
MIPOMEKYTOUHAST aTTECTaITH.
Y4eOHble 3aHATHS
B pamkax peammzanuu  ydeOHOM auctuiinHbl  «COBpEMEHHBIE METOJbI
HCCJICIOBAHMSI BEIICCTBAY MPEIYyCMOTPEHBI.
e [IPOCIyIIMBaHUE JICKITMOHHOTO MaTepurana (18 gac.);
e BEITIOJTHEHHE NpakTudeckux 3aHsatuid (18 waca) m maGopatopHbx pador (54
gac.);

® HaluCcaHWe KypCcOBOM pabOTHI.


http://elibrary.ru/defaultx.asp
http://znanium.com/
http://znanium.com/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.iqlib.ru/
http://www.biblioclub.ru/

[locnenoBarenbHOCTh  JAEWCTBUU  OOydaromIerocs  NpU  BBIIOJIHEHHUH
MIPAKTUYECKUX 3aHATHMN.

[TpakTHyeckoe OCBOEHHE MOJSPU3ALUOHHOTO MHUKPOCKOIA:  yCTPOMCTBO
MHUKPOCKOIIa, OCOOEHHOCTH MOJSPU3ALMOHHOTO MHKPOCKOIA, HUKOJH, YCTPONCTBO
HUKOJIEH; FOCTUPOBKA MUKPOCKOIIA, IPOBE/ICHUE LICHTPUPOBKU OOBEKTHUBOB.

OBnaneHue KpUCTAUIOONTUYECKUM AHAJIM30M: OIpeleieHue (Gopmsl U
pa3MepoB 3epeH. OnpezeneHue pa3sMepHOCTH 3epeH, padboTa C OKYJIAP-MUKPOMETPOM.

N3ydeHue ontuyeckux, GU3NYECKUX U MOPPOJIOTHYECKUX CBOICTB MUHEPAJIOB;
3HaKOMCTBO C TIEPBUYHBIMA M BTOPUYHBIMU CTPYKTYpaMH U TEKCTypaMH Py,
napareHeHTHYECKU aHalnu3 pyd; MNPOCMOTP MHUHEPAJOB B OTPAKEHHOM CBETE;
3HAKOMCTBO CO CXEMOM ONMCAaHHSA TOJUPOBAHHOrO ULUIM(A, BHIIOJHEHHUE
KauyeCTBEHHOTO aHAIM3a PY/I.

3HAKOMCTBO C JIOKaJIbHBIMU METOJaMH U3Y4YEHHsI BEIIECTBA.

IIpomexyToyHas aTTecTaNMA

®BHITIOJIHEHUE THCHbMEHHBIX pabOT MO HAmUCaHWI0 2 TECTOB, KOTOPHIC
OXBaThIBAIOT BECh KypC M pacCpelOoTOUYEHbI TI0 BCEMY Kypcy (3aTpathl BpemeHu — 1
qaca);

®BEHITIOJIHEHUE MHUCHMEHHBIX pPabOT MO HAMMCAHUIO OTYETOB 1O BBINOJHEHHUIO
MPaKTUUECKUX paboT, 3aBEPIIAIOIINX KaKbI UK Kypca U pacCpeIOTOUYECHHBIX IO
BceMy Kypcy (3arpatsl Bpemenu — 20 yaco Ha Bce [1P, Bkitouas Bpemst Ha CPC);

CamocrosiTeibHas padoTa
CamocTtosTenbHas padoTta cTyaeHToB (162 yaca), BBIKJIOYAET MOATOTOBKY K
71a060paTOPHBIM U MPaKTUIECKUM paboTaMm, K 3a4eTy (OCBOGHHE BOMPOCOB K 3a4eTy —
27 4ac.), HamuMcaHu€ KypCOBOM paboOThl, NOATOTOBKY Mpe3eHTaluil Hu HX
MHTEPAKTUBHOE OOCYKJ€HUE HAa MPAKTUUECKUX 3aHATHUSX.
1. Kemkuna P.A. YMKJl «Meroasl wu3ydyeHus BelieCcTBay. YUeOHO-
MeToguueckuil kommuiekc. Bnagusoctok. JABI'TY, 2007 r. 342 c.
2. Kemkuna P.A. Meroasl wuccnenoBanust pya. (Meron. yka3. K

naboparopHbiM paboram). U3patensctBo JABI'TY. BnaguBocTtok. 2005 1. 42 c.



3. Kemkuna P.A. JlaGopaTtopHble METOJBI MCCIEAOBAHUS BEIECTBEHHOTO
cocraBa pyd. (Merton. yka3. K BBIIOJIHEHUIO KypcoBOMl paOOThl M paszzelna
murioMHoro npoekrta). M3aarenscto JABI'TY. BiagusocTtok. 2002 1. 40 c.

4, Kemknna P.A.  Tekctypsl ©  CTpYKTypsl pyAd  OJOBOPYIHBIX
MECTOPOXKACHUN CHJIMKAaTHO-CylnbpuAHON rpynnsl [Ipumopss. YueOHoe mocoOue.-
Brnanusoctok, ABI'TY, 1997.

Kemknna P.A. CoBpeMeHHbIE METO/IbI MUHEPAIOTHYECKOT0 HCCIEIOBAHUS. -

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

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJIMHBI
VIII.
3aHATUS NPOBOAATCS B  CHELUAIM3UPOBAHHOW Jjabopatopuu  Kadeapsl

I'€OJI0ruu, FGO(i)I/I?;I/IKI/I H I'COSKOJIOI'NH.

OcBocHue JUCITHUITIINHBI " COBpeMeHHBIC MCTOJbI MCCJICAOBAHN BCIICCTBA '

mpernoaraet UCTIOJIb30BaHNE CJIEYIOIIETO MaTepUaIbHO-TEXHHUECKOTO
oOecre4eHus:

1. WNHuTtepakTuBHAs 10CKa, HOYTOYK (KOMITBIOTEDP) U TPOEKTOP;

2. [IporpamMmHBIE CUCTEMBI;

3. OtanoHHass ydeOHas KOJUJIEKIMS  (U3UYECKUX, ONTHUYECKUX M

KPHCTAITOMOP(OIOIHYECKUX CBOWCTB MHHEPAJIOB;
4.  OreuectBennas u ummnoptHas (Nikon) mukpockonuyeckas ammaparypa,
uMerommascs Ha kKadeape IuO0 Ha MPEANPHIATHAX, C KOTOPBIMH IIPOBOISTCS

COBMECTHBIE re0(hU3NIECKUE UCCIICIOBAHNS;



[Ipunoxenue 1

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

qbenepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaT€J'II)HOG YUpPCKACHUC BBICIICTO 06pa3OBaHI/IH
«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»
(AB®DY)

HA3BAHME HIKOJIbI (PUJINAJIA)

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIbHOM
PABOTBI OBYUYAIOILIUXCSA
no JucHMILTHHe «JIabopaTopHble MeTOAbl H3YUYEHUSI MUHEPAJIBLHOIO ChIPbSD)
Hanpasiaenue noaroroBku 05.03.01 I'eostorus
[Ipodunb «I'eonorus»
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2019



CamocrosaTrebHas

pabota  CcTymeHTa

IIPEACTABIIAET

cobomn

nporiecc

LEJICHANPABJICHHOIO0 aKTUBHOTO PHOOPETEHHS CTYIEHTOM HOBBIX 3HAHUI U YMEHHU

oe3 HCTIOCPCACTBCHHOTO YHACTHA IIPCIIOAABATCIIA.

Bo3MOXHOCTH  CaMOCTOSTEIILHOTO N3ydCHUA CTYACHTAMHU JAaHHOI'0 KypcCa

O6YCJIOBJI€HI>I, B 4YaCTHOCTH, HAIMYHCM HOCTYHHOﬁ CTyACHTaM COBpeMeHHOﬁ

HAyYHO-TEXHUYECKOU JUTEPATYPhl MO MU3y4aeMOMY KypcCy, OOLIMPHOM KOJIIEKIIMEH

MUHEPAJIOB.

CaMOCTOSTEIbHBIN KOHTPOJIb YCBOCHUA 3HAHUHU B Imponccce CaMOCTOSITEJIbHOM

paboTel Mo u3ydyeHHI0 kKypca «COBpEMEHHBIE METOJIbI MCCIICIOBAHUS BEIIESCTBA»

CTYACHTBI MOI'yT OCYHICCTBJIATH IIYTCM OTBCTOB Ha BOIIPOCHI B IMPCIaraCMbIX

y4eOHBIX MTOCOOMSIX B YICOHO-METOAMYECKUX pa3padOTKax.

HJIaH-I‘pa(l)I/IK BBINOJIHEHUSI CAMOCTOATEJILHOM paﬁon o IMCIOMIIJIMHE

Hara/cpox dopma
No u Bua camocrosiTesibHOI padoThI Bpewms Ha KOHTPOJIS
n/0 | BBIIOJIHEH BBITTOJTHEHHE
ust
1. 1-13 Pabora ¢ nuteparypoit 20 yac. Colecenoa
Henens [MoaroroBka npe3eHTaNMi U JOKIa1a HHE
IIpesentanu
s
2. 3-14 Onwucanne onTtudeckux, uszmveckux u mopdo- | 29 3aroTHEeHHBI
CTPYKTYPHBIX CBOHCTB MHUHEPaIoB 1o | Jac. € Ta0JIuIbI
JTUTEPATyPHBIM JAHHBIM
3. 4-16 Hanucanue kypcoBoii paboTh 50 yac. Otuer 0
Heens BBITTOJTHEHUU
KypCcOBOM
pabotel B
ANEKTPOHHO
i opme

PexomeHnaanuu mo caMmoCcTosATEIbHOM padoTe CTYACHTOB

VY4ebHOo-MeToaMuecKoe 00ecleueHne CcamMoCTOSATEIbHOM paboThl CTYACHTOB

BKJIIOYACT H3YYCHUC MATCPHUAIOB J'ICKI_II/II\/'I, MMOATOTOBKA K MPAKTHYCCKHUM 3aHATHUAM,

3aroJIHeHHEe TabJIUI] CBOMCTB MUHEPAJIOB, MOJATOTOBKA K KOHTPOJUPYIOIIUM TECTaMm,

KOHTPOJBHBIM paboTaMm, MOArOTOBKA K 3a4ETy, HAITMCAHUE KYPCOBOM pabOTHI.



Meroanuyeckue ykazanusi K myHkTy 1 minana-rpagpuxa CPC
«Pabora ¢ quTepaTrypoii M MOArOTOBKA MPe3eHTAI D)

Ilenp HayuuThCs 0000IIATH JUTEpATypHBIE JaHHBIE M B CXKaTol Qopme
MPENOHOCUTh OCHOBHBIE NIOJIyYEHHBIE PE3YIILTATHI.

OcHOBHBIE TPEOOBAHUS:

PaGora ¢ swureparypoil  BKJIIOYAeT 3HAKOMCTBO C  OCHOBHBIMHM U
JOMOJHUTENIbHBIMA HCTOYHUKAaMU. B pe3ynpTaTe cobOeceloBaHHs NpENoaaBaTeNb
BBISICHSIET TIIyOMHY NMpOpadOTKH MaTepuana U OLEHUBAET pabOTy B COOTBETCTBUHU C
KPUTEPUSMHU OLIEHKHU (CM. HIXKE).

[loaroToBka mpe3eHTAUUH OCYIIECTBISIETCSI B COOTBETCTBUU C ILJIAHOM
rpadpukoM. Kaxnas Tema qo/kHA OBITH pacKphiTa, B HEM HEOOXOJMMO OCBETUTH
aKTyaJbHOCTh, II€JIM M 3aJadyd TPOBEACHHOTO HWCCJIEAOBAHMS, IPHUBEIACHBI
PErMOHAJIBHBIE TPUMEPHI, BBIIOJHEHO 3aKIIOYEHUE W IPUBEACHBI OCHOBHBIC
WCIIOJIb30BAHHBIE MCTOYHHUKH, BKIIIOYAsl JIUTEPATYPHBIE M DIJIEKTPOHHBIE JTAHHBIE C
COOTBETCTBYIOIIMMH CCHIITKAMH.

CryneHT (1O COIVIACOBAaHUIO C IMPENoJaBaTeeM) NPEACTaBIeT JEKIHUIO-
MPE3CHTAIIHIO, TIOATOTOBJICHHYIO B Iporpamme PowerPoint, Bkirroyaronyo He MeHee
10-15 cmaiimoB, MO0 moKIa s 00MIeH JUCKYCCHUU M TIOCTEAYIOMIETO 00CYKICHHUS.

TeMbl fOKIa10B:

- PEHTreHOCTpYKTYpH bIi aHAN3
- CrieKTpaJIbHBIN aHAIIN3
- DNEKTPOHHAsE MUKPOCKOIIHS
- UndpaxpacHas cieKTpoCcKomus
- ®a30BbIN aHAIN3
- 30TONHEBIN aHAIN3
Kpurepun ouenku.
Onenka BBINONHSETCA MO JAByXOamipHOU cucteme (1 — BbmoaHeHo, 0 — He

BBITIOJTHEHO).



Meroanyeckue ykazaHusi K MyHKTY 2 miaHa-rpagpuxka CPC

«Onucanue onTuyeckux, pusnyeckux 1 MOPGOCTPYKTYPHBIX CBOMCTB

MHHEPAJIOB 110 JJUTEPATYPHBIM JAHHBIM.

Ienp HayuuThcsi 00001IATH JUTEpAaTypHBIE JaHHBIE M B CXKaToil Qopme
IPENOAHOCUTH OCHOBHBIE MOJIYYEHHBIE PE3YJIbTATHI.

Tabmuibl COCTAaBIAIOTCS MO CaMOPOIHBIM, CylbduIaM U OKcujgaM. B HUX B
KpaTKoil (opme u3nmaraioTcs CIEeIyIOIIHe CBOMCTBA M OCOOGHHOCTH MHUHEPAJIOB:
Ha3BaHME MMHepasia, ero (Qopmyna, CHHIOHHA, MOPQOJIOTUS KPUCTAIIOB,
OoTpaXkaTelbHasi CIOCOOHOCTh, IBET, AHU30TPONHS, ABYOTPAKEHHE, BHYTPEHHHE
pedaekchl, CnaiHOCTh, TBEPAOCTh, Mcmonb3ys 3TH TaONHIbI, CTYAEHT YKpEIUISET
IIPAKTUYECKUE HABBIKM B ONPEICICHUM 3aJaHHBIX MHUHEPAIOB, HCIOJbB3Ys
ATAJIOHHYIO Y4€OHYI0 KOJUIEKIUIO U Ja0OpaTOPHbIE MPUHAJIEKHOCTH.

Onenka BbINONHSETCA MO ABYyXOamnpHOM cucteme (1 — BbmoaHeHo, 0 — He
BBITIOJIHEHO).

MeTtoanueckue ykazanusi K myHKTy 3 miaHa-rpagpuxka CPC
«Hamucanue KypcoBou padoTh»

KypcoBasi padora
ey 1 3a1a4u KypcoBoi padoThl

KypcoBas pabGoTa BbIIOJHSIETCS Ha 0a3e TEOPETUUYECKUX U MPAKTHUECKHUX
3HAHWM, TOJYYEHHBIX MPHU KM3yyeHUU Kypca « COBpeMEHHbIE METOJbl UCCIEI0BAHUS
BEILIECTBAY.

[enb pa®oThI 3aKI0YaeTCsS B 3aKPEIUVIEHUU CTYACHTaMU 3HAHUM, TOTy4YEeHHBIX
IpU  OCBOEGHMM  METOJOB  HCCIEJOBAHMS  BEIIECTBEHHOTO  COCTaBa  pYI:
MUHEpPAIOrpaPruecKoro, neTporpapuyeckoro, XUMHUYECKOTO,
PEHTIeHOCTPYKTYPHOTO M Ap. B mporiecce BbIMONMHEHUS pabOThI CTYACHT AOJIKEH
MPUOOPECTH HABBIKM B M3YYEHUHM MOJE3HBIX HMCKOMAEMBIX C TOMOIIBIO PYIHBIX
MUKpPOCKOIIOB ~ Pa3jiM4HbIX MapoOK, ONpPENENUTENe pyAHBIX MHUHEPAIOB B
OTPaXXEHHOM M IOJIIPU30BAaHHOM CBETE, COBPEMEHHBIX METOJOB HCCIEI0BAHUS

BCIICCTBA.



3ajmayaMy  HaAcToOsILEd pabOThl MpU  MU3YYEHUHM Pyd  KOHKPETHOIO
MECTOPOXKIAECHUS SBIIIOTCA: ONPEACICHUE MUHEPAIBHOTO COCTaBa PY/bl, BBIACICHUE
XapaKTEPHBIX MUHEPAIbHBIX aCCOLMAIMA U TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTEH
pPYIbl, COCTaBJIEHHE CXEMbl MOCIEAOBAaTEIbHOCTH OOpa3oBaHus MuHepanoB. Ha
OCHOBE JTOTO  HEOOXOAMMO  pa3odpaTbcsi €  OCOOCHHOCTAMM  Ipoliecca
py1000pa3oBaHMs U OCBETUTh HEKOTOPHIE BOIIPOCHI T€HE3MCA MECTOPOKACHHUS.

Opranuszanus BbINOJHEHNS U 3a1UTA KyPCOBOM padoThI

KypcoBas paGoTa B COOTBETCTBUM C Y4YEOHBIM IUIAHOM BBIIOJHAETCS
CTyJeHTaMHu B 6 cemecTpe.

IIpu BbImaye 3amaHust Ha pabOTy C KaXAbIM CTYJEHTOM IPENOAaBaTENb
IPOBOANT MHAUBUAYAIbHOE COOECE0BaHUE, YTOUHSET COAEpKaHUE, TpaQUK U BpeMs
BBITIOJTHEHUS Pa0OTHI.

HcxonHpIMu MaTepuasaMu JJisi HAMKMCAHHUS KypCOBOM pabOThI CTylIEHTaMU
SBJISIFOTCSL KOJUICKIIMU OOpasloB M TMOJUPOBAHHBIX MITU(GOB, COOPAHHBIX B MEPUOJ
IIEpBOM TMPOU3BOACTBEHHOW NPAKTUKM HAa OJHOM W3 MeCTopoxiacHuM [lampHero
Bocroka, a takxe ydeOHas u (oHAOBas jauTeparypa. B OTAENbHBIX Cly4asx MpH
OTCYTCTBUHU Yy CTYJEHTAa HEOOXOAMMBIX MaTEpHUANIOB, YIOBIECTBOPSIOIIUX LIEJISAM
paboThl, 3aJaHWe HAa KypCOBYIO pPabOTy MOXKET ObITh BBIJIAHO IO Marepuaiam
Kadeapsl.

Ha BemmosnHeHue paboOThl CTYJEHTAMH JHEBHOTO OOyuYeHHUs Bbiaensiercs 12
HEJeNnb CO JHA BblJauu 3ajaHus. lcciaenoBaHHMs MPOBOIATCS BO  BpeMs
CaMOCTOSTENIbHON padOThl, IPU KOHCYJIbTALIMU MIPENO1aBATEIIS.

3akoHYeHHasi KypcoBasi paboTa JOKHA OBITH MOJNKMCAHA CTYJACHTOM W HE
IIO3/IHEE, YE€M 3a JABE HENENIN [0 JK3aMEHALMOHHOM CECCHMM CIaHa Ha IPOBEPKY
npenojasaresnto. Kypcoast paboTa qomyckaeTcs K 3aluTe JUIIb IPU YCIOBHUH, €CIIU
OHa YJOBJICTBOPSIET BCEM TPEOOBAHUSAM HACTOSIINX yKa3aHHWI, B MPOTHBHOM CITydae
OHa BO3BpAIaeTCs CTYJEHTY Ha T0padOTKYy.

3amura BBHIMOJHEHHON pabOThl OCYIIECTBISECTCS B CHEUUATBHO OTBEACHHOE

BpCMsA, C MPpUIIIAICHUEM CTYACHTOB W 3aWMHTCPCCOBAHHBIX JIMII. Ona cocrout B



KpPaTKOM COOOIICHUU CTYACHTOM COJIEpPKaHUS U Pe3yJbTaTOB UCCIEIOBAHMS U B €T0
OTBETax Ha BOIPOCHI IPENOAABATENSA W IPUCYTCTBYIOIIMX. B pe3yibrare 3amiuThl
KypcoBasi ~ pabota  oueHuBaeTcs — IUDPEpeHIMPOBAHHONM  OTMETKOM 1O
4eThIpex0aJbHOI CUCTEME.

CtyzneHT, He TIPe/ICTAaBUBIINM B YCTAHOBJICHHBIA CPOK KYpPCOBYIO pabOTy WU
HE 3allUTUBIINA €€ 10 HEYBAXKUTEIbHOW MPUYUHE, CUHUTAETCA HMEIOIIUM
aKaIEMUYECKYIO 3aJI0JKEHHOCTD.

Bce pesynbpTaThl UCClieOBaHUN JOJKHBI OBITh M3JI0KEHBI B MOSCHUTEIIBHOM
3alUCKE C BHYTPUTEKCTOBBIMU pUCYHKaMH, QoTtorpadusimMu u rpaduyecKuMH
NpuIoKeHUsAMUA. K MOSICHUTENBHON 3aMKiCKe JOJKEH ObITh MPUIIOKEH CIIEHUAIbHBINA
muct (popmara AQ) Ha KOTOPOM MPHUBOJATCA: TeojoTMYecKas KapTa (cxema)
M3YYEHHOTO MECTOPOXACHUS (PYyAONpOSBIEHUSA); CXEMa IOCJIEI0BAaTEIbHOCTH
pya00TIOXKEHUS; poTorpaduu U 3apUCOBKU OCHOBHBIX ()OPM BbIIEIICHUSI MUHEPAJIOB
U TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTEN Y[, pe3yIbTaTbl PEHTTEHOCTIEKTPAIbHbIX,
CIIEKTPAJIBHBIX U APYTUX METOAOB U3YUEHUS MUHEPAJIOB.

KypcoBas paboTa BBINONHAETCS HA OCHOBE MaKpPOCKOMMUYECKOTr0 U3ydeHus S-/
00pa3IoB MOPOA U Py, MUKPOCKOTTMYECKOTO OMUCAHUS 6-8 TOJIMPOBAHHBIX NLIH(OB
PYA ¥ OITyOJIMKOBAaHHBIX MaTEPHAJIOB TI0 U3y4aeMOMY MECTOPO K ICHUIO.

Tembl KypcoBOit pabOTHI:

1. MuHepanbHbId U BEIIECTBEHHBIA COCTaB Py, TEKCTYPHO-CTPYKTYPHBIE
OCOOCHHOCTH, CTaJAMMHOCTH MHHEpanooOpa3oBaHuss U TeHe3uc CoOJHEYHOro
MecropoxaeHus: (KomcomMonbckuil pyiHbIN pailoH);

2. MuHepanbHbI M BEIIECTBEHHBIN COCTAB PYH, TEKCTYPHO-CTPYKTYPHBIE
OCOOCHHOCTH, CTaJAUWHOCTH MHHEpasiooOpa3oBaHusi U TeHe3uc CHIMHCKOTO
MecropoxaeHus (KaBanepoBckuil pyIHbIi pailoH);

3. MuHepanbHbli U BEHIECTBEHHBIM COCTAB PYJ, TEKCTYPHO-CTPYKTYPHBIE
OCOOCHHOCTH, CTaAMMHOCTH MHUHepagooOpazoBanusi U reHesuc JlyOpoBcKoro

mectopoxienus (KapanepoBckuii pyaHbIN paiioH);



4, MuHepanbHbli U BEHIECTBEHHBIM COCTAaB PYJ, TEKCTYPHO-CTPYKTYPHBIE
OCOOCHHOCTH, CTaIUIHOCTP MUHEPAIo0Opa3oBaHUsI U TEHE3UC ApCEHBEBCKOTO
mectopoxkaeHus (KaBamepoBckuii pyaHbIi paioH);

d. MuHepanbHbli U BEHIECTBEHHBIM COCTAB PYJ, TEKCTYPHO-CTPYKTYPHBIE
OCOOEHHOCTH, CTaJUHHOCTh MHHEpAJI0o00pa3oBaHUsi M TreHe3uc BbICOKOropckoro
MectopoxaeHus (KapanepoBckuii pyAHbIN paiioH);

6. MuHepanbHbli U BEHIECTBEHHBIM COCTAaB PYJ, TEKCTYPHO-CTPYKTYPHBIE
OCOOEHHOCTH, CTaAUNHOCTh MHUHEpanooOpa3oBaHusi u TeHe3uc (CoBETCKOro
MecTopoxaeHUs (JlanpHeropckuii pyiHbIN paiioH);

1. MuHepanbHblii U BEHIECTBEHHBIM COCTAaB PYJl, TEKCTYPHO-CTPYKTYPHBIC
OCOOEHHOCTH, CTaAUMHOCTh MHUHEPATO00pa30BaHMUS U TEHE3UC MECTOPOXKICHUS
Bepxwnee ([lanpHeropckuii pyiHbIN paiioH);

8. MuHepanbHbli U BEUIECTBEHHBIM COCTAaB PYJI, TEKCTYPHO-CTPYKTYPHBIE
OCOOEHHOCTH, CTAIUHHOCTH MHUHEpaiooOpa3oBaHusi M TeHe3uc HukomaeBckoro
MecTopoxaeHus (JlaabHeropckuil pyiHbIi paiioH);

Q. MuHepanbHbIM M BEIIECTBEHHBIA COCTaB Py, TEKCTYPHO-CTPYKTYPHBIC
OCOOCHHOCTH, CTaJIUUHOCTh MHHEPATO0OpPA30BaHUSI M TEHE3UC MECTOPOKICHUS
HOxnoe (JlanbHeropckuii pyAHbINA paiioH);

10. MuHepanbHBIH U BEUIECTBEHHBIN COCTAaB Py, TEKCTYPHO-CTPYKTYPHBIS
OCOOCHHOCTH, CTaIUWHOCTh MHHEPAIOOOpPA30BaHUS U TEHE3UC MECTOPOXKICHUS
Bocrok -2

11. MuHepanbHbIA U BEUIECTBEHHBIN COCTaB Py, TEKCTYPHO-CTPYKTYPHBIE
OCOOEHHOCTH, CTaJIUWHOCTL MHUHEpanooOpa3oBaHus M TeHe3uc I[IpacosoBckoro
MectopoxaeHus (o.Kynammp);

12. MuHepalbHBIi M BEIIECTBEHHBIH COCTAB Py, TEKCTYPHO-CTPYKTYpPHBIC
OCOOEHHOCTH, CTaAUMHOCTh MHUHEPATO00pa30BaHUS U TEHE3UC MECTOPOKICHHUS
Kynon;

Kputepun ouenku.



Onenka myis BoiHeceHust B cucteMy BPC BhImonHsAeTCsS MO uYeThIpexOaibHOM
cucreme (3 — ommuHo, 2 —  xopoumo, 1 — ympoBierBopuresnbHo, 0 - He
YJIOBJIETBOPUTEIIBHO).

Kemkuna P.A. JlabopaTtopHbie METOBI UCCIIEOBAHUS BEIIECTBEHHOTO COCTaBa
pya. (Meron. yka3. K BBIIOJHEHHIO KypcOBOW paOOThI W pasleNia JUITIOMHOTO

npoekta). M3marensctBo JABI'TY. Bnagusoctok. 2002 r. 40 c.
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MMacnopt ®OC

Kon n
¢popmysmpoBka Jrtanbl (OPMUPOBAHHUA KOMIIETEHMH
KOMIIeTeHIIUH
IIK-2, cnocoOHOCTH o
CAMOCTOSTEILHO [Topsimox mosyyeHHs reosjoruyeckoi mHpopmauuu, ee
3Haer aKTyaJIbHOCTb W IPAaKTUYECKYI0  3HAUYUMOCTh B
A MUHeparpapuuecKux UCCIe10BaHUAX
r€0JIOrMYECKYIO
HH(pOpMALHIO, CamocTodaTenbHOo  (QopMyIupoOBaTh  3amayd s
HCIIOJL30BATD B HAY'HO- Vateer NOJYyYCHUs] MHUHEPAJTOrMyeckod uHPOpMAIMU  TPH
HCCIIEN0BATEILCKOU MOJIEBBIX u 1abopaTopHBIX re0JIOTHYECKHUX
JeSTEIbHOCTH HaBbIKU HCCIIeI0BaHUSIX.
HOJIEBBIX U
nabOpaToOpHEIX ['eomornueckumMn MeTojamMu HPOBEICHUS pPaboT Uit
FCOJOTNHICCKUX pelieHus MHHEPATOTH4ECKUX Hay4YHO-
uccie10Banmi (B MCCIIEIOBAaTENbCKUX NPHUKIAAHbIX 3a1ad. CrocobeH
COOTBETCTBUH C Braneer
UCIIOJIb30BaTh 0a30Bbl€ KOMIIBIOTEPHBIE IMPOTrpamMMBbl
HalpaBJCHHOCTBIO CTaHapTHOTO nakera Microsoft ~ Word "
(mpocprtem) CIeMaIN3UPOBaHHbIE MUHEPAIOTHYECKUE IPOrPAMMBI.
HOJITOTOBKH)
IIK-5, roToBHOCTS K CoBpemeHHbIE T10JIEBbIE U nabopaTtopHble
paboTe Ha COBPEMEHHBIX 3HaeT re0JIOTHYECKUX,  TIeOoU3NYECKUX,  T'€OXUMHUYECKUX
MIOJIEBBIX U npulopax, yCTAHOBKH U 000pyAOBaHKE
1a00paTOPHBIX
IeONOTHYECKHX, PaboraTe Ha COBpEMEHHBIX IOJIEBBIX U J1a0OPATOPHBIX
reo(U3HIECKIX, Ymeer re0JIOTHYECKUX,  TIeO(pHU3UYECKUX,  T'€OXUMHUUYECKUX
S pp— npubopax, ycTaHOBKax U 000py10BaHUU
npubopax, ycTaHOBKax
1 000py0BaHKH (B MeToauKON UCIONIB30BaHUS COBPEMEHHBIX IOJIEBBIX U
COOTBCTCTBHH C 1ab0pPaTOPHBIX T'€OJIOTHYECKHUX, reo(pU3NIeCcKux,
HaIIpaBIICHHOCTRIO Brnaneer | reoxumuueckux npuOOpoB, YCTAaHOBOK U 000pyIOBaHUS
(mpoduem) B IEJIX HCCIENOBaHUS MHHEPAJIOB MW IPOBEACHUS
IIPOrPaMMEI MUHeparpaguuecKiux UCCIe10BaHUMN.
OakanaBpuata)
Ne KoHntponupyemslie Kopp! 1 aranst OrneHOYHBIE CpeACcTBa
n/n pasieib / TeMbl opmupoBaHHs TeKyIuii TIPOMEXKYTOYHAs
AVCIHILTHHBI KOMIIETEHIM I KOHTPOJIb arrecranus
1 OnTnueckue I1K-2 3HAeT YO-1 Bompocsr k
dusnyeckue u CobGecenoBanme | 3auery Nel-No 23
MOP(OJIOTHIECKHE yMeer I1P-1
CBOWCTBA MUHEPAJIOB (Tect Ne 1)
BIIaseeT I1P-2.
KonTponbHas
paboTa 2
2 CTpyKTYypHI pya I1K-2 3HaeT YO-1 Bompocsr k




CobecenoBanue | 3auety No24-Ne
yMmeer I1P-1 37
(Tect Ne 2)
BIIa/I€eT I1P-2.
KonTponbhas
paboTa 2
3 | aparenernueckuit | IIK-5 3HAET VO-1 Bompocsr k
aHaIuU3 pyjl. Cobecenopanne | 3aueTy Ne38-Ne
yMeeT I1P-2. 46
BJIaCET KonTponbHas
pabora 3
4 | Omucanue anmmuda | 1IK-5 3HAeT VO-1 Bormpocsl k
CobecenoBanne | 3aueTy Ned7-Ne
yMeeT I1P-1 50
BITANCeT (Tect xaprouka
Ne 3)
I1P-2.
KonTponbhas
pabora 4
S Jlokaneubie MeTonbl | IIK-5 3HAET YO-1 Bompocsr k
W3YYCHHS BEIIECTBA CobGecenoanne | 3auery NeS1-Ne
yMeeT Tect Ne 4 56
BIAICeT KontponbHas
pabora 5

IIkana oueHUBaHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHLIUI

Kon u Jrtansl popMupoBanus KpUTepHHU MOKa3aTean
(opMyaupoBKa | KOMIETEHINH
KOMIleTeHIIN U
IK-2, 3HaHHUE OCHOBHBIX - IEMOHCTPHUPYET
CIIOCOOHOCTH TIOHATHN M ONIPENINIEHN | CTOCOOHOCTH ONPEENIUTh
CAMOCTOSTEILH MUHEPAJIOrHYECKOM MUHEPAJBI B OJEBBIX U
0 I10JIy4aThb 00J1acTU UCCIEJOBaHUS KaMepaJIbHbIX YCIOBHSAX;
Fe0JI0THYECKY Hopstnok
0 MOy 4EeHHUs 3HaHHE OCHOBHBIX - CIOCOOHOCTH MPUMEHHUTD
urbOpMAIIO, | 3HacT [€OIOrMUIECKOi NOHATHH N0 METOAAM | METOZEI
pemonssosats | (moporo | MHboOpMarH, ee Hay4YHBIX HCCIEI0BaHUN MHHeparpa(bH:{eCKHx

. B obJiacTu WCCIIEIOBAHNH,
B Hay1HO- BbIH aKTyajbHOCTD 1 MUHeparpadum; 3HaHue - CIOCOOHOCTB ONPE/ICITUTh
uccienosarenp | YPOBCH | IPAKTHUCCKYIO METO/JI0B HAy4YHBIX Y OIICaTh MUHEPAJIbHBIN
CKOIt b) SHAYMMOCTP B WCCIIEI0OBAHUM 1 COCTAaB Pyl M TEKCTYPHO-
JIeSITETIbHOCTH MUHeparpapuyecku OTIpe/IeIIEHIE UX CTPYKTYpPHBIE OCOOEHHOCTH
HaBbIKU X ACCICA0BAHUAX MIPUHAJIEAKHOCTU K
IIOJIEBBIX U Hay4YHbIM HaIIpaBJICHUSAM,
1a6OPaTOPHBIX SHaHHE NCTOYHUKOB
[COJIOTMUECKHX MUHEPAJIOrHUECKOU

UHpOpMaIUH




HCcCIe0BaHUN YMEHHE MPEICTABIAT - CIOCOOHOCTB MPHUMEHSTh
(B pe3yIbTaThl METO/Ibl MUHEPAJIOTUIECKOTO
COOTBETCTBHH TIpumMensTs 3HAHMS MI/IHepana(bI/IU‘-ICCKI/IX WCCIIEIOBAHUS JUIS
WCCIICIOBAaHUH M OLIEHUTh | HECTAHIAPTHOTO PEIICHUS
© OCHOBHBIX Pe3yIbTaTHl YUEHBIX 10 re0JIOTMYECKHX 3a/1a4;
HAaIPABJIECHHOCT MOHSITHI . :
IO OHpe,I[eJIéHI/Iﬁ M3ydaeMoii mpodiieme u - CITOCOOHOCTH PaboTaTh ¢
: COIIOCTABIIATH UX C JAHHBIMH
(npodpuenm) CamocrosiTenpHO MHPOBBIMH MHHEPAIOTHYECKUX
TOJrOTOBKH) ymeer | pOpMyIMpoBaTh JOCTHKEHHSIMU; YMEHHE | KaTajJoroB, HEOOXOIHMBIX
(mpoxB | 3a7a4M 1JIsA COCTABJISITh SJIEKTPOHHBIE | JJIsl KCCIICIOBAHUN;
UHYTBIA | MTOJYyYECHUS 0a3bl JaHHBIX U - CHOCOOHOCTH HANTH TPYIbI
) MHHEPAIOrHYECKOM OMOJIMOTEYHBIC KaTaJoTH | 110 MUHEparpaduu u
MHGMOPMALIHH TIPH MHHEPAJIOTHYECKOrO 000CHOBAaTh OOBEKTUBHOCTh
OJEBEIX K npoduis, yMeHUe NPUMEHCHUS MOTYYCHHBIX
aGOPATOPHBIX NPUMEHSTH U3BECTHBIC Pe3y/IbTaTOB HaydHBIX
O — METOJIBI HayTHbIX UCCIIEZIOBaHU B KauecTBE
UCCIICIOBaHUH, JIOKa3aTeNbCTBa WIH
HCCIIEIOBAHUAX T —
MCCIIEIOBATEIBCKUX
apryMeHTOB,
I'eonornyeckumu BJIaJICHHE -CI0COOHOCTH MMPOBOJTUTH
METOIaMU TEPMUHOJIOTHEH B CaMOCTOSITEIbHBIC
npoBeneHus paGor | 00acTH UCCIIE0BAHUS U
JUIS peLennst MHHEPAJIOTHIECKHX MPEICTaBISITh UX
MuHeparormdeckux | SHAHNA, BlajeHue pe3yibTaThl Ha 00CYKICHHE
HAYHO- HaBBIKAMHU Ha KPYTJIbIX CTOJNAX,
(OpMYIHPOBKY 3a/IaHUSI | CEMHHAPAax, HAYYHBIX
MCCICNOBATCILCKHX | 11 \ynepanornueckoMy | KOH(EPEHIMAX.
HPUKTAAHBIX 38131, | yccnenopanmio, 46TKOE - CIOCOOHOCTB TIPHUMEHEHHS
BIazeeT Criocoben NOHMMaHKE TPeOOBAHUM, | MOJTyYCHHBIC 3HAHHS B
(BBICOK HUCIIOJIb30BATh NPEABABIIEMBIX K peleHuu
nif) 0a3oBbIC COZIEPIKAHUIO U MHHEPAIOTHYECKUX U
KOMIIBIOTEPHBIE M0CJIE0BATENILHOCTH TeOXMMHUYECKHX 33134
MIPOrpaMMBI HCCIICAOBAaHM, BIIAACHUC - ﬂeMOHCTpI/IpyeT
CTaHIapTHOTO UHCTPYMEHTaMH cB00O1HOE U IITyOOKOE
makera Microsoft Ipe/ICTaBICHUS BJIaJIeHHE TIPOrPaMMHBIM
Word u Pe3yJIbTaTOB HayHbIX MaTepuaIoM.
UCCIIETIOBaHNH
CIIEUATU3UPOBAHH
13(S
MUHEPATIOTUYECKUE
MPOrPaMMBI.
IK-5, 3HaEeT COBpEMEHHEIE 3HAHWE 3HAYUTEILHON - CIIOCOOHOCTbH MPOBECTU
TOTOBHOCTB K (moporo S 9aCTH HOMEHKJIaTyphl ompeieieHNe MUHEPAJIOB B
pabore Ha BBII 1a6opaTopHBIe MHHEPAJIOB U OCHOBHBIX | MOJIEBBIX U KAMEPAIbHBIX
coBpeMeHHbIx | YPOBCH S S— METOJIOB HCCIICJIOBAHUS | YCIIOBHSAX

b)




TIOJIEBBIX H
1a00paTOPHBIX
T'€0JIOTUIECKUX
)
reopu3nIecKu
X)
TCOXUMHUYECKH
X npubopax,
YCTaHOBKaxX U
o0opynoBaHUU
(B
COOTBETCTBUH

c
HaIpPaBICHHOCT
BIO
(mpocumnem)
IPOrpaMMBbI
OakayiaBpuaTa)

reopu3NIeCcKux,

3HaHHE OCHOBHBIX
MOHATHH IO METOJAM

- CIOCOOHOCTH PACKPBITh

TCOXUMUYECKUX CyTb METOJ0B
npubopax, MI/IHepaJ'IOFI/I'-IveCKI/IX MUHEPAJIOTUIECCKOTO
YCTAHOBKH 1 KCCIIEIOBAHMIT; 3HAHUE HCCIIETOBAHMS,
06OpYIOBAHHE. OCHOBHBIX METOOB -CIIOCOOHOCTD
Te€0JIOTHIECKUX CaMOCTOSTENIBHO
HCCIIEIOBAHMIT; 3HAHUE c(hopMyIIUpOBaTH TEMY H
HCTOYHUKOB COCTaBHUTh IIJIaH
uHbOpMAaIUH, MHUHEPAIOTrHUYECKUX
PaCKpBIBAIONINX METOBI | MCCIICIOBAHMIA;
M OOXOIBI K - CIOCOOHOCTE 00OCHOBATE
[IPOBECHHIO aKTyaTbHOCTh
MHUHEPAIOTrHUECKUX MHUHEPAIOrHUYECKUX
HCCIICOBaHUM HCCIIeOBaHUM
PaOorats Ha YMEHUE BBIACIUTH - CIOCOOHOCTH

COBPEMEHHBIX OCHOBHEIC CaMOCTOSITENTFHO PadoTaTh C
HOJEBEIX 1 MHUHEPAJIOrH4ecKue 1 pyZaMHu, MPOBOJUTH
MeeT J1aGOPaTOPHBIX MapareHeTUYECKUe Hay4HEIE
y XapaKTEPUCTUKHU MuHeparpadudecKie
(mponB | F€OJIOTUYECKUX,
o MHUHEPAJOB 151 OLEHKHU HCCIEIOBAHUA U OTU
MHYTHIA | Teoru3ndecKux, g
) YCJIOBHIA HCCIICIOBAHUS IPUMEHSTh
FCOXUMUIECKUX PYIOOTIIOKECHHUS. MIPHU PEUICHUU MPAKTHUECKIX
npubdopax, sanay
YCTAaHOBKax U
000pyTI0BaHUU
MeToHKoiH CIIOCOOHOCTBIO - ):[eMo6HCTpMpyeT
HCIIONB30BAHMUS chopmynupoBath CIIOCOOHOCTB anMeVHeHHﬂ
3aJaHue [0 | IOJYYEHHBIX 3HAaHUH U
COBPEMEHHBIX .
MUHeparpaGuIecKoMy HAaBBIKOB JJIS1 YCIICIITHOM
MOJIEBBIX U ) o
6 UCCIIeIOBaHNI0, 4€TKOE | Mpo(heCCHOHATBHOMN
J1a00paTOPHBIX MMOHUMaHue TPeOOBaHUM, | JEATETFHOCTH U PEIIEHUS
T'COIOTHICCKHX, HPEIBSBIAEMBIX K | TPaKTHYECKUX 3a/1a4;
reopu3nIeCcKuX, COJIEPIKAHHUIO 1 | - CITOCOOHOCTH Oeryio u
Biaazacer | FCOXUMHNYCCKHUX IMOCJIECIOBATEIIBPHOCTH TOYHO IIPUMCHATH
(BBICOK | IPUOOPOB, MIPOBOIUMBIX TEPMUHOJIOTMYECKUI
ui) YCTaHOBOK U HUCCIIEIOBAHUH, anmnapaT MUHEPAIOTUYECKUX

o0opy/oBaHus B
TeJIsIX
UCCIICIOBAHMSI
MUHEPAIOB U
NIPOBE/ICHUS

MuHeparpaduuecku

X UCCIJIENOBAHUIA.

BJIaJICHHUE TIPUEMaMu
JUArHOCTHKH MUHEPAJIOB,
BKJTFOYAIOIIIMMHI
OTIpEICIICHUE UX
MOP(]OIOTHYECKUX,
(U3UYECKUX CBOKCTB,
aHaJIN3 MUHEPATBHBIX
acconuanu.

WCCIIEIOBAHNHN B YCTHBIX
OTBETax Ha BOIPOCHI 1 B
MUCBMEHHBIX paboTax;
-CIIOCOOHOCTh
CaMOCTOSITETILHO
cthopmynupoBath TEMY U
COCTaBHTH TUTaH
WCCIICIOBAHUSI.

MeToauveckue peKOMEHIALMH, ONpeIe/AIIIne NPoueayPbl OlleHUBAHUS

pPe3yJabTaToB OCBOCHHUSA TUCHHUIIJIMHDBI

OneHo4vHblIe cpeacrea aJjist l'IpOMe)KyTO‘IHOﬁ arrecranun

HepequL THIIOBBIX BOIIPOCOB JIA 3a4€Ta

HCpC‘ICHB THUIIOBBIX 3K3aMCHAIIMOHHLIX M 3a4CTHBLIX BOIIPOCOB.

1. 3amaun MmuHeparpaduu U MyTH UX PELICHHUS.




2. OCHOBBI KpUCTAJUIOONTUKU B OTPAKEHHOM CBETE.

3. OnTuyeckue CBOWCTBAa PYIHBIX MHUHEPAIOB, NPHUMEHSIEMBbIE I UX
JTUArHOCTUKH.

4. OrtpaxarenpHas CIIOCOOHOCTh MHUHEpaoB. KadecTBEHHBICE METOIBI ¢
OTIpEICIICHHUS.

5. Meroa KOJMYECTBEHHOTO ONpENENeHUsI OTpa)kaTeIbHOM CHOCOOHOCTH
MUHEPAJOB.

6. OnTudeckue sIBJICHUS B MUHEpasiaxX B OJISIPU30BAHHOM CBETE.

7. 1IBeT MUHEPAJIOB B OTPAKEHHOM CBETE. METOIbI €10 ONPEAECICHUS.

8. KonnuecTBeHHBI METO/ ONPEAEIEHNUS [IBETA MUHEPAJIOB TTOJ MUKPOCKOIIOM.

9. ucniepcusi oTpakaTelbHOM CHOCOOHOCTH MHHepasloB. Ee ompeseneHue Ha
npuoope MC®-10. Tunsl qucnepcum.

10. BHyTpeHHue pediekcbl MUHEpPAJIoB, UX (U3UUYECKas CYIIHOCTb, CIIOCOOBI
HaOII0ACHUS.

11. BimnsHue wuMMepcHM Ha TPOSBICHHE ONTUYECKUX CBOWCTB PYIHBIX
MuHepanoB. OmpeeneHye yAeIbHOro Beca MUHEPAJIOB UMMEPCUOHHBIM METO/IOM.

12. B3anmMoCBA3b ONTHYECKUX CBOMCTB PYIHBIX MUHEPAJIOB.

13. KauecTBeHHBIE METO/IBI ONIPEAEIICHHS TBEPIOCTH MUHEPAJIOB.

14. KonnuecTBEHHBIN METO/ ONIPEAEIIEHUSI TBEPIOCTH MUHEPAJIOB. ANnaparypa.
O0paboTKa pe3ybTaTOB U3MEPEHUS] MUKPOTBEPIOCTH.

15. AHM30TpONHS TBEPJOCTH MUHEPATIOB. 3HAUCHUE €€ TPUMEHEHUSI.

16. TlpumeHeHHe SJEKTPUUYECKUX U MArHUTHBIX CBOMCTB MHUHEPAJIOB IJIs UX
JTUArHOCTUKH.

17. JInarHOCTMYECKOE W CTPYKTypHOE€ TpamieHue. IMx 3HaueHue u
OTJIMYUTENbHBIE OCOOEHHOCTH.

18. KauecTBeHHBII MUKPOXUMUYECKUI aHaIu3. MeTO/Ibl €ro BBIIOJIHEHHS.

19. BuyTpenHee ctpoeHue 3epeH. MeTo bl ero HaOI0IeHNS.

20. @opMbl CEYEHUN MUHEPAJIBHBIX 3€PEH W MX 3HAUYCHUE JIsl ONPEIEIICHUS

YCJIOBHM KPHUCTAJUIU3ALMH.



21. ®akropsl, BAMIONIME Ha (OPMY 3€pEH U UX pa3Mepbl MPH KPUCTAIIIU3ALUU
BEILECTBA.

22. JIBOMHHUKOBOE CTPOEHHE KpHUCTALUIOB Ero 3HaueHue s JUAarHOCTUKHU
MUHEPAJIOB U XapaKTEPUCTUKHU YCIOBUN PyJ000pa30BaHU.

23. 30HaNbHOE CTPOEHHE KpUCTAUIOB. Ero 3HaueHwe sl JUArHOCTUKH
MUHEPAJIOB U XapaKTEPUCTUKHU YCIOBUN PyI000pa30BaHU.

24. Tunomopdusm muHepasnoB. Ero 3HadeHue uisi XapaKTEPUCTHKU YCIOBHA
pyI000pa3oBaHUsI.

25. Mop@donornyeckasi 1 reHeTu4YecKas KiacCupuKauus CTpyKTyp py..

26. Mopdorenernuecue 0COOEHHOCTH MUHEPAJIbHBIX BBIJCICHUH.

27. 3epHUCTBIE CTPYKTYPHI Py, 00pa30BaHHbIE MTPU KPUCTAIU3ALIUN PACIIIIABOB
Y PacTBOPOB.

28. Koppo3uoHHbIE CTPYKTYpBI pyA. IIpr3Haku 3aMeleHus B pyiax.

29. Tunsl 3amemienus (o A.I'. berexTuny).

30. OTnuuuTenbHbIE OCOOEHHOCTH MHKPOCTPYKTYP 3aMEIICHHS] OT CTPYKTYp
3aMEILECHHUS.

31. Crpyktypbl, oOpa3oBaHHbIE B TMpoliecce Meracomarosa. lIpuszHaku
METaKpHUCTAJIOB.

32. Ctpyktyphl, 00pa30BaHHBIC IPU KOATYJSIIUA KOJUIOMIAOB M OCAaKICHUH
MEXaHMYECKUX B3BECE MHUHEPAJbHBIX 3€peH W3 pacTBopoB. [lpu3Haku yuactus
KOJUIOMIHBIX PACTBOPOB B 00pa30BaHUU PY/I.

33. CrpykTypbl pacnaga TBEpAbIX pacTBOpoB. WX 3HaueHue 1A
XapaKTEPUCTUKHU YCIOBUHM pyaooOpa3zoBanusi. Kputepuu ams onpeneneHus.

34. CtpyKTypbl, 00pa30oBaHHbIE MPU PACKPUCTAJUIM3ALMH BEIIECTBA B TBEPJIOM
COCTOSIHUM (METaKOJUIOUHBIE CTPYKTYPHI).

35. Ctpyktypsl, 00pa3oBaHHbIE NIPU NMEPEKPUCTAIIIN3ALINN BEILIECTBA B TBEPIOM
COCTOSIHUH (COOCTBEHHO-KPUCTAIIOOIACTHUECHE CTPYKTYPHI).

36. CTpyKTYpHhI IpOOJICHUS U CMSTHS.

37. Knaccudukamus TeKCTyp pya.



38. Mopdorenetnueckre MpUu3HaAKu MUHEPATIbHBIX TAPAreHE3HCOB.

39. Dranbl ¥ cTaguu MUHepanu3auuu. Kputepuu ais ux onpeaeieHus.

40. Kpurepuu BO3pacTHBIX B3aMMOOTHOIIIEHU MUHEPAJIOB.

41. Kpurepuu 0JHOBPEMEHHOT'O BBIJIEJIEHUSI MUHEPAJIOB.

42. Kprutepuu pasHOBPEMEHHOIO BBIJEIICHHUSI MUHEPAJIOB.

43. CxeMpl MOCIEIOBAaTEIbBHOCTH MHMHEpaNooOpa3oBaHUs, NPUHIUIBl HX
MTOCTPOEHUS.

44. OTiMyuTENbHBIE TPU3HAKKA BCEX MHMHEPAIBHBIX 3€PEH, ONPEIACIISIONIUX
T€HETUYECKHUE TPYNIbI CTPYKTYP.

45. OtnuuuTeNbHbIE OCOOEHHOCTH MapareHe3nca, MUHEPaJbHON acCOLMAK U
TEHEPALMIA. N3o6paxeHnue 1754 Ha cXeMe II0CJIETIOBATEIbHOCTH
MUHEpaI000pa3oBaHUsl.

46. Kpurepum s OmIpeleieHHUs TEeMIEpaTypbl MHHEpanooOpa3oBaHHs B
MOJIMPOBAHHBIX HUH(aX.

47. CnocoObl orpejeneHus TeMIepaTypbl MUHEpaiooOpa3oBaHus IO Ta30BoO-
KUJKAM BKITFOYEHUSIM.

48. Munepanornueckue (PakTophl, YKa3blBalOIIME€ Ha KHUCJIOTHOCTh W
LIEJIOYHOCTh PacTBOPA.

49. Munepanoruueckue (HaKTOpPbI, YKa3bIBAIOIIME HA  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIA XapaKkTep pya000pa30BaHHUs.

50. 3HaueHHWe TEKCTYpHO-CTPYKTYPHOTO aHaiau3a JJisi KadyeCTBEHHOM
XapaKTEPUCTUKU PYIBI.

51. DnexkrponHas Mukpockonus. Gusudeckas CyluHOCTb, annapaTypa, NPUHLIHUIT
PaboThI, BO3MOKHOCTH.

52. PeHTreHOCTpYKTypHBIM aHanmu3. Ero CymHoOCTb, anmaparypa, HOpPUHLUII
PaboThI, BO3MOKHOCTH.

53. PeHTreHocnexTpaibHblii MHUKpOaHaiu3atop. Ero cymHocTs, anmaparypa,

IMPUHIMII pa60TBI, BO3MOXHOCTH.



54. Pagmorpaduueckue wmeroabl. Wx 3HaueHwe, cymiHocth. OrmnpenencHue
MPUPOJIBI PAAHOAKTUBHOCTH.

55. CnekrpanbHbiii aHanu3. CyIIHOCTh METOJA U €ro (PU3NYECKUE OCHOBBI.
WuTepripeTaliysi MOTy4eHHBIX PE3y/IbTaTOB.

56. MudpoxpacHas criekrpockonus. KauecTBEHHBIN 1 KOINYECTBEHHBIN aHAIIN3.

[Tonyuenune MK-crieKTpoB MOMIOMICHUS U KX UHTEPIPETALIHS

OueHoYHbIE CPeICTBA ISl TEKYLIeH aTTecTaAluu

K THIIOBBIM OIIEHOYHBIM CpPEACTBAM ISl TEKYIIEH aTTeCTAllMU OTHOCSTCS
cobOecenoBanue (OIIEHKA BBIMOJIHSAETCS MO ABYXOamibHOM cucteme (1 — BBIMOJIHEHO,
0 — He BBINOIHEHO), KOHTPOJbHBIE PaOOTHI U TeCcThl. VX OlleHKa JjIsi BEIHECEHUS B
cuctremy BbPC BbInonHsieTcsl MO 4YeThipexOauibHOUW cucteme (3 — OTJIMYHO, 2 —
xopomo, 1 — yzxoBierBoputenbHo, O - HE YyIOBIETBOpUTENILHO). Bcero
MPEAYCMOTPEHO 4 KOMIUIEKTOB TECTOB, KaXKIbI M3 KOTOPBIX BKIIIOYAET OT 4 10 6
BapUaHTOB C 16 -23 BompocaMu U TpeMsl — YETBIPhMS Tpe/jIaraéMbIMA OTBETaMH Ha
KaXJ1blii. TE€CThI COCTABJICHBI MO CIECAYIOMIMM pa3jeiiaM: JUarHOCTUYECKUE CBOMCTBA
MHHEPAJIOB; XapaKTEPUCTHKA MHHEPATIOB 1O MHUHEPAIBbHBIM KjaccaM; YCJIOBUS
o0pa3oBaHUsI MUHEPAJIOB M COBPEMEHHBIM METO/IaM M3yUCHUS BEIEeCTBA.

Tect Ne 4 BxmroyaeT B ceOst 7 T€M MO OCHOBHBIM paszjielaM COBPEMEHHBIX
METOJIOB M3y4YE€HHUs BemecTBa. KaXIblii TECT COIEPKUT JECITh «YTBEPKICHUIN,
KaXKJI0€ M3 KOTOPBIX OXBAaThIBAET KOHKPETHBIN 00BEM T'eOJIOTUYECKON MH(MOpMAIUH.
CtyneHT B TeyeHHE 3-5 CEKYyH], BBICIYIIAB 3aUYUTAaHHBIA MPEINOJaBaTeIeM BOMPOC-
YTBEPKACHUE, NIOJDKEH ONPEACIUTHCS W COTJJACUTBCA WM K€ HET C JaHHBIM

YTBCPKACHUCM. OTBeT MOXKET OBITH JdaH B BUJC «Ada» UIIN «HET».

TunoBoii BApUAHT TeCTA M0 OCHOBHBIM pa3/ie/iaM TUCHUILIMHbI

Tect Ne 1
1o TeMe «/IMarHocTHKa MHUHEPAJIOB
Bapuant Nel

1. JIByoTpaskeHHe MOkKeT ObITh ONpeae/IeHHO:
1. B cKpelleHHBIX HUKOJISX;



10.

11.

12.

13.

14.

2. TIpU KOCOM CBET€;
3. TIpu aHAIM3aTOpE.
BuyTpenHue peduiekcbl 3aMeTHbI B BO3yXe y:
1. apcenonmpura (R — 57%);
2. Boubdpamura (R — 14%);
3. meemuta (R —10%).
BuyTpenHue pediekcbl MMEIOT MUHEPAJIbI:
1. kaccuteput (R —11%);
2. xanpkonuput (R — 47%);
3. ranenut (R —43%).
AHM30TpOnHeii 00,1a1a10T MUHEPAJIbI:
1. nupwr;
2. Mar"eTur;
3. KaCCUTEpHT.
I[IpuMeHeHne HMMEpPCHH CHHKAET:
1. oTpaxkaTenbHYIO CHOCOOHOCTE;
2. 1BeET;
3. BHyTpeHHHE pedIIeKCHI.
OTtpakaTeIbHasi CIOCOOHOCTH omnpeaensierca Ha npudope OK®-1 kak:
1. Rx=Ky* Ry /Kye;
2. Rx=R,*d;
3. Rx=(B-c)/(a-c) * Ry
IloneBasi iuagparma CayKuT JJis:
1. peryaupoBKH OCBEIIEHHOCTH OObEKTUBA;
2. CHMXXAET pa3pemaronIyio ClloCOOHOCTh OOBEKTHBA,
3. orpaHMYeHUSs MOJS 3PEHUS B MUKPOCKOTIE.
HaumMenbueii oTpaxaTe/ibHON CIOCOOHOCTHIO 00/121a10T MUHEPAJIbI:
1. mpo3spaunsie;
2. TIONYNpPO3pavHEIC;
3. Hempo3pauHbIe.
AHOMaJIbHAsI aHU30TPONUS — ITO:
1. u3MeHeHue MHTEHCUBHOCTH CBETa aHM3OTPOITHBIX MUHEPAJIOB;
2. W3MEHEHWE MHTEHCUBHOCTHU CBETa U30TPOITHBIX MUHEPAJIOB;
3. M3MEHEHHE MHTEHCUBHOCTHU CBETa BCEX MHUHEPAJIOB
JTaJ0HAMH KAKHX IIBETOB SIBJISIIOTCS

1. ranmenur 1. Gemnbrii
2. THPPOTHH 2. KpeMOBbII
3. OopHHUT 3. KOpUYHEBBIN

Mo3KHO yTBepPKIaTh, YTO MUHEPAJI 00J1a1aeT BHYyTPEeHHUMH pediekcaMu mocie:
1. mpocmoTpa MHUHEpalla IpH Be3yalbHOM HAOIIOICHUH;
2. TIPOCMOTpa MHHEpaJIa B ApPAJUICITbHBIX HUKOJISX;
3. TIpOCMOTpa MHHEpaya B KOCOM CBETe.
I[IpuYnHBI 30HAJBHOTO CTPOEHHUSI MUHEPAJIOB:
1. maBieHue;
2. mMeramopdu3M;
3. M3MEHEHHE COCTaBa PacTBOpA.
DJIeKTPOHHbIE MPOBOAHUKHU — 3TO:
1. xameHHas COJIb;
2. CcaMOpPOJHBIE METAJLIBI;
3. BBICOKOTEMIIepaTypHas MOAM(UKAIKs CEpHUCTOrO cepedpa.
I'mnuaunomopgubie Gopmbl 3epeH — 3TO:



15.

16.

17.

18.

19.

20.

21.

22,

23.

1.

1. 3epHa, orpaHeHHbIE KPUCTAINTMYECKUMH TPaAHSIMU;
2. C HETOJHBIM Pa3BUTHEM KPUCTAITMYECKUX I'paHei;
3. IUIIeHHBIE COOCTBEHHBIX KPUCTAIUIOTPAPHUECKUX OYSPTaHHMH.
KpucramnusaunonHasi cnoco0HOCTh BelIeCTBA — 3TO:
1. 4ywucIo 3apoABIIEBBIX IEHTPOB B €AMHUIIE 00BEMA;
2. CHOCOOHOCTH KPUCTAJUIMYECKOTO 3epHAa Pa3BUBATh COOCTBEHHbBIE
KpUCTANTNYeCKHEe (OPMBI B €CTECTBEHHBIX YCIIOBHSIX;
3. POCT 3epeH MM/MUH.
Metoabl Ha0J1I01eHUS 30HATBHOCTH PYAHBIX MHHEPAJIOB:
1. npu Kocom cBere;
2. B IIPOXOJAILEM CBETE;
3. IpH CTPYKTYPHOM TPABJICHUH.
Tun Aucnepcuu y CTAHHUHA:
1. HOpMaJIBbHBIN;
2. aHOMaJbHBIN;
3. CMeEIIaHHBIH.
Yemy paBeH K03QGUIHEHT JUCIIEPCHH Y TMPPOTHHA:
1. F=0;
2. F>0;
3. F<O.
CaeToBasi M0JIOCKA NPH NOJAHATHH TYyOyca 0esKUT Ha:
1. TBepnbIii MUHEpAT;
2. MSTKAWA MHHEpAI;
3. ocraercs Ha MecTe.
3HauyeHMe IBOIHMKOB NpeBpPALLCeHUSA:
1. nns ompeneneHUs HampaBJICHUs JaBICHUS MPU METaMOPPHU3ME;
2. IS OmpeselieHUs] CKOPOCTH POCTa,;
3. 11 onpezeneHNus TeMIIepaTypbl MUHEPanoo0pa30BaHusl.
IMoasipHas TBepAOCTH — 3TO TBEPAOCTH, KOTOPAsi:
1. u3meHseTcs B mpeaenax 0HOW I'paHH;
2. pasinyHa Ha BCEX TPaHSX;
3. He U3MeHseTcs B Ipezenax 0JHON TpaHu.
Ko3dpuumnenT aHU30TPONIMH TBEPAOCTH Y c(hajiepuTa paBeH:
1. 10
2. 13
3. 16
IIpu yBeJMYeHUN IMPHUHBI 3aNPELICHHOM 30HbI OTPaKaTeIbHasi CIIOCOOHOCTH
MHMHEPAJIOB:
1. yBenmuuBaercs;
2. yMeHbIIaeTcs;
3. TOCTOsIHHA.

Tect Ne2
1o TeMe «TeKCTYpHO-CTPYKTYPHBIH aHAIU3 PyI»

Bapuant Ne 1

IeHeTnyeckuii THN 3epHa, OOPa30BAHHOTO MPH PACKPHCTAIM3ANHH BelIECTBA

TBEPAOM COCTOSIHHU:

1. META3€PHO;
2. 0J1acTO3EepHO;



3. KJIACTO3€PHO.

2. Munepaibl, 00pa3oBaHHbIe TPH TMePEeKPHCTAJIM3ANMH BelleCTBA B TBepAOM
COCTOSIHUM MMEIOT:

1. KOPPO3UOHHBIE TPaHHUIIBI;

2. UAUOMOP(HBIE OUePTAHUS;

3. HNOHWKMIINTOBOE CTPOCHHE.

3. I'pedenuarasi cTpyKTypa odpasyercs npm:
1. pacniage TBEpIOro pacTBOpA;
2. Ip¥ KPUCTAIN3ALIUY PACIIIIABOB U PACTBOPOB;
3. Ipu pacKpUCTAIM3ALHH.
4. 3epHucTas CTPYKTypa o0pasyercs npu:
1. KpycTanIM3aK PacIuIaBOB U PAaCTBOPOB;
2. pacnajie TBEpJIOro pacTBOpa;
3. KoaryJssiiiuy KOJIJIOU0B.
5. Inddy3nonHoe 3amenieHne — 3T0:
1. pa3peianue paHHEro MUHEpaa;
2. 3aMelleHue MyTeM 0OMeHa HOHAMU MEK/y BELLIECTBOM U PACTBOPOM;
3. 3amelneHue ¢ 00pa30BaHHEM HOBBIX XMMUYECKUX COCIMHEHUH.
6. PurMmuyecku-moJiocuaTbie 0caiKku 00pa3yloTcs Npu:
1. pacniazie TBEpIOrO pacTBOpA;
2. KpUCTaJJIM3alliu PacIljIaBOB U PacTBOPOB;
3. KoaryJssiiy KOJIJIOU0B.
7. IlocTeneHHoe U AMUTEIbHOE NaJeHHe TeMIepaTypbl KPUCTALIM3AUA NPUBOAUT K:
1. 3aKanke TBEpJIOro pacTBOpPa;
2. IOJIHOMY pacray TBEpAOIro PacTBOpa;
3. YacCTUYHOMY pacnaay TBEPIOTO pacTBOpA.
8. HepaBHOMepHO-3epHHCTOE CTPOEHHE MMPUTA YKAa3biBaeT Ha 00pa3oBaHue PyA:
1. npu KoarynsALuu KOJUIOHUJIOB;
2. IpM pacnajie TBEpI0To pacTBOPa;
3. IpH paCKpUCTAJUIM3ALMH BELLECTBA.
9. [l1aMeHeBUAHAS CTPYKTYPa NUPPOTHH + MEHTJIAHIUT o0pa3yeTcs Mpu:
1. mpu HU3KOI TeMIeparype;
2. Ip¥ U3MEHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX YCIOBUI;
3. Ip¥ U3MEHEHUH KUCIOTHOCTH-ILENOYHOCTH PacTBOPA.
10. [Ilns kakuxX map MHHepPaJoB XapaKTepHa pelleTrdyaTrasi CTPYKTypa pacnaja TBepaoro
pacTBopa:
1. xanpKOUpHT + canepur;
2. UIBMEHHUT + MarHeTHT;
3. cdanepur + CTaHHUH.
11. Jls K1J1 BHITIOJTHEHUSI XapAKTEPHbI:
1. HEepOBHbIE TPAHUIIBI JKUJT;
2. pOBHBIE TPAHMUIIBI;
3. paznuuHble (POPMBI TPAHUIL KU Y IPOTUBOIIOJIOKHBIX 3aJIbOaH/10B.
12. B kakuXx CTPyKTypax HC4Ye3al0T NPOAYKTHI PAclaja TBEPAOro pacreopa:
1. B KOpPO3NOHHBIX;
2. B COOCTBEHHO-0JIACTHYECKHUX
3. B 3€pHUCTBIX.
13. ITo kaKMM TeKCTYypaM MOKHO CYyAUTH O ITyOMHHOM 00pPa30BaHMU PYA:
1. KOIOUTHEIM;
2. MaCCUBHEIM;
3. OJIOCYATBIM.



14. Ilpu3Haku, yka3bIBalolie HA HAJTUYNE MeTaMop(du3Ma B pyaax:
1. TeHn naBlIEHHUS,
2. KOHIIEHTPUYECKU-30HAILHOE CTPOCHUE;
3. 3aMelIeHueE.
15. PacciiaHneBanue B pyaax XapaKTepHO AJIsl CTPYKTYP:
1. KOO THBIX;
2. cOOCTBEHHO-01aCTUYECKUX
3. 3€pHUCTHIX.
16. I'enepanyu MUHepaJIoB — 3TO:
1. pa3HOBO3pACTHBIC BBIICICHHUS OJJHOTO U TOTO K€ MUHEpaa;
2. Tpynmna MUHEPaJIoB, 00Pa30BaBIIUXCSI COBMECTHO, OJJHOBPEMEHHO WJIHM OJIM3KOOJHOBPEMEHHO, B
YCIIOBUSIX PAaBHOBECHS;
3. TpyIima MUHEPAJIOB, 00Pa30BABIINXCS B TCUCHHUE KPYITHBIX IIEPUOJIOB MHHEPATIO00pa30BaHUsI.
17. Yem onpenensieTcsi TEKCTYpa Pyabl:
1. TpOCTPaHCTBEHHBIM B3aUMOPACIIONIOKEHUEM MIUHEPAIBHBIX arperaTos;
2. ciocoboM couyeTaHus OTACIbHBIX MUHEPATIbHBIX 3€PEH WIH UX 00JIOMKOB;
3. HabopOM MUHEPAJIOB.
18. Mopdosornueckas kjiaccupukanusi CTPyYKTYp Pyad NpeasiokKeHa:
1. A.I'. BeTeXTHHEIM;
2. C.A. IOmko;
3. U. ®@. I'puropbeBbIM.
19. Kakue 3épHa xapakTepu3ylTCs 30HAJbHBIM, IBOHUKOBBIM CTPOCHUEM:
1. Giracro3epHa;
1. kpucTaIIMUECKUe 3epHa;
3. KOJIJIOUTHBIE.
20. CugepoHNTOBasI CTPYKTYpPa XapaKTepHa IS PyA:
1. MarmaTU4eCcKOTO TEHE3HNCA;
2. 0CaJ0YHOI0 TeHE3MCa;
3. MeTaMOp(pUUECKOrO.

Tect Ne 3

TECT-KAPTOUKA Nel

ConeprxaHue Borpoca Otget (oT™MevaeTcs nudpoii)

1. PynHbIe MUHEpaIIBI U3yYarOTCS B: 1. oTpakeHHOM CBeTe
2. IPOXOIAIIEM CBETE
3. B TIOJIIPU30BAHHOM CBETE

2. BuyrpenHue peduekcsl HabmoaoTes | 1. mpo3payHbIX

Y MUHEPAJIOB: 2. IBCTHBIX B OTPAXKCHHOM CBETC
3. HENpO3payHbIX

3. 'eHeTHYECKH THII CTPYKTYPHI:
1. pacniag TBEpAOrO pacTBOpa,
2. KOPpO3HOHHBIE,
3. KOJUIOU/IHBIE.

TECT-KAPTOUKA Ne2

CopeprkaHue BoIpoca OtBet (oT™MeuaeTcst nudpoit)

1. Munepaii, IMeIonii HanOOJIBIIYIO 1. meenur




OTpaKaTeIbHYIO CIIOCOOHOCTH!

2. KaCCUTEpUT
3. camMopoJHasi MeJb

2. OtpaxarenbHas CHOCOOHOCTh
XapaKTepu3yerT:

1. spKOCTh MUHEpaIa
2. LIBET MUHEpasIa
3. OTTEHOK

3. I'eHeTn4ecKuil TUN CTPYKTYPHIL:
1. pacniazx TBEpAOIo pacTBopa,
2. KOPPO3UOHHBIE,
3. KOJUIOUIHEIE.

TECT-KAPTOYKA Ne3

ConeprkaHue Bompoca

OtgeT (oT™MevaeTcs uudpoii)

1. Munepan, UMeromui HanOOIBITYIO
OTpPaXKaTeIbHYIO CIIOCOOHOCTB:

1. 301m0TO
2. Boab(paMut
3. MarHeTuT

2. Ilaparenesuc - 3T0:

1.pa3HOBO3pacTHOE BBIJICIICHUE OTHOTO MUHEpaJia
2.0I[HOBpeMCHHO€ BBIJACJICHUC HCCKOJIbKUX MUHC-
paJIOB B OTMHAKOBBIX YCIOBHSIX
3. CTpOEHUE PY/BI

3. Mopdoorus 3epeH:
1. nzomerpruyHas
2. IacTUHYAaTas
3. uroJyip4aras

TECT-KAPTOUYKA Ne4

ConeprkaHue Bonpoca

OtBer (oT™Meuaercs: dpoii)

1. KommmomopdHuas gopma 3epeH
oOpa3yercs npu:

1. pacniazie TBEpIBIX paCTBOPOB
2. MeTacoMaro3e
3. y4acTU¥ KOJUTOHMIHBIX pacTBOPOB B 00pa3oBa-

HUU PyA
2. Haumensp1ias oTpaxaresbHast 1. meenura
CIOCOOHOCTD Y : 2. nmupuTa

3. 30510Ta

3. I'eHeTnyeckuii TN CTPYKTYPHI:
1. pacniag TBEpAOrO pacTBOpa,
2. KOPpO3HOHHBIE,
3. KOJUIOU/IHBIE.

TECT-KAPTOUKA Ne5

CopnepxaHue Borpoca

OtBet (oT™MeuaeTcs nudpoit)

1. Kpucrannuueckue 3epHa oOpa3yrorcs
npu:

1. meramopuzme
2. KpUCTAJUTN3AIAY PACTBOPOB H PACILIABOB
3. pacnazie TBEpAbIX pacTBOPOB

2. 30HAIBHOCTh MUHEPAJIOB MOXKET OBITh

1. metamopduzMoM pyx




o0ycroByeHa:

2. I3MEHEHHEM COCTaBa pacTBOPa
3. BO3JIEIICTBHEM TEKTOHUYECKUX (DaKTOPOB
&

3. 'eHeTHYECKUI TUII 3€pPEH:
1. 6macrozepHO
2. KpUCTAJNINYECKOE 3€PHO
3. MeTa3zepHo

TECT-KAPTOYKA Ne6

CopeprkaHue Borpoca

OtBer (oTmMeuaercst udpoii)

1. IByoTpaskeHue -3To

1.M3MEHEeHNE OTPAKEHUS B CKPEIIICHHBIX HUKOJISAX
2. U3MEHEHHE OTPAXKEHUS MPU OJJHOM HHUKOJIE
3. IBET MUHEpasIa

2. 3HaueHue CTPYKTYp pacrajia TBEPAOro
pacTBopa JUIs:

1. onpezieneHus TeMIepaTypbl MUHEPAI000paso-
BaHUS

2. XapaKTepUCTUKNA BHYTPEHHUX PEQICKCOB
3. onpeaeneHuss MUKpOTBEPIOCTH MUHEPAJIOB

3. I'eHeTnyeckuil TUN CTPYKTYpPHI:
1. pacniag TBEpAOrO pacTeopa,
2. KOPPO3UOHHBIE,
3. 3epHUCTHIE.

7

TECT-KAPTOUKA Ne7

CopeprkaHue BoIpoca

Otget (oT™MevaeTcs nudpoii)

1. T'omorenusanus (Tepmodaporeo-
XUMHUS) IPUMEHSIETCS ISl ONIPEICICHUS:

1. MEUKpOTBEpAOCTH MUHEPAJIOB
2. CTPYKTypbl MUHEpaJa
3. Temneparypsl MUHEpAIU3alun

2. XanbKOIIUPUT B OTPAKEHHOM CBETE

1. Oenprid
2. KENTHIA
3.cuHun

3. I'eneTnyeckuil TUI 3€peH:
1. 6macro3epHO
2. KpUCTAJNINYECKOE 3€PHO
3. MeTa3zepHo

TECT-KAPTOUKA Ne8

ConeprkaHue Bonpoca

OtBer (oTmMeuaercst nudpoii)

1. lekpenurarus (Tepmobaporeo-
XUMHUS) IPUMEHSETCS IS ONPEIeIeHUS

. MUKPOTBEPIOCTH MUHEPAJIOB
. CTPYKTYphl MUHEpasia
. TEMIEPATypbl MUHEPAIU3aLUU

2. MuHepanbHas accolyalms -3To:

. Pa3HOBO3PACTHOE BBIJIEIICHUE OJHOTO MHHEpaJa
. COBMECTHOE 00pa30BaHNE MHUHEPAJIOB
. CTPOCHUE PYIIbI

W N —[W N —




3. ['eHeTUYEeCKUi TUII CTPYKTYPHI:
1. pacniag TBEpAOrO pacTBoOpa,
2. KOpPO3UOHHBIE,
3. KJIaCTUYECKHE.

TECT-KAPTOUYKA Ne9

CopneprxkaHue Borpoca

OtBet (oT™MeuaeTcs nudpoit)

1. Texctypa pyasl onpeaensercs: 1. coueTaHreM KpUCTAJUINYECKUX 3E€PEH
2. couyeTaHNeM MHUHEPAJIbHBIX arperaroB
2. Kako#i CHHTOHUHU U30TPOIIHbIE 1. xyOnueckoi
MUHEpPaIbI? 2. MOHOKJIMHHOM
3. TPUKIIMHHOMN

3. I'eneTnyeckuil TUI 3€peH:
1. GmacrozepHO
2. KpUCTAJNINYECKOE 3EPHO
3. MeTazepHo

TECT-KAPTOUYKA NelO

CopneprxaHue Bompoca

Otget (oT™MevaeTcs uudpoii)

1. MuHepanpHasi accoLuanus - 3To:

1. cooOmiecTBO MUHEPATIOB
2. pa3HOBO3PACTHOE BBIZIEJICHUE OJJHOIO MUHEpaJa
3.cTpoeHre MUHepasa

2. UmMMepcHroHHas )KUJIKOCTb MPU-
MEHSETCs JUIA:

1. KaueCTBEHHOMN XapaKTEPUCTUKHU PYAbI
2. XapaKTepUCTUKN (HU3UKO-XUMHUUECKUX YCIOBHUI

o0Opa3oBaHUs Py

3. I'eneTnueckuii TUI CTPYKTYPBI:
1. pacniag TBEpAOrO pacTBopa,
2. KOPPO3HOHHBIE,
3. KJITaCTHUYECKHE.

3. ONPCACIICHUS YICIIBbHOI'O BECA MUHCPAJIOB

TECT-KAPTOUYKA Nell

CopeprkaHue BoIpoca

OtBeTt (oT™Meyaetcst udpoit)

1. ITpoOupHBIi aHANN3 IPUMEHSIETCS MIPH
OIIpEJICIIEHUN:

. TCPMUYCCKUX CBOMCTB MHHCPAJIOB
. OJICKTPHUYCCKUX CBOICTB MUHEPAIOB
. COCTaBa MUHCPAJIOB

2. ®opmMa MUHEPAIIBHOTO 3€pHA MOYKET
OBITH UCIIOJIH30BAHA!

. IPY XapaKTEPUCTUKE YCIOBUN MUHEPATU3ALIUU
. TIPH OTIPEAETIEHUHA AHU30TPOITUU

W N =W N —

. IpH ONPEACTICHUHN JIBYOTPAKCHHU A

3. I'eHeTn4eCKUI TUII 3€pEH:
1. GmactozepHO
2. KpUCTAJNINYECKOE 3EPHO
3. MeTa3epHo

L% o, 3
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TECT-KAPTOUYKA Nel2



CopeprkaHue Bormpoca

OtBer (oTmMevaercst udpoii)

1. HauGounpiryro oTpakaTenbHyO
CIIOCOOHOCTh UMEET:

. TIMPUT
. canepur
. TAJICHUT

2. bracro3epHa 00pa3yroTCs:

. Ipu MeTaMoppu3Me
. M3 KOJUIOM/IHBIX PaCTBOPOB
. 3 HCTHHHBIX PaCTBOPOB

W N =W N —

3. ['eHeTHYECKUI TUIT CTPYKTYPHI:
1. pacniag TBEpAOrO pacTBOpa,
2. KOpPO3UOHHBIE,
3. 3epHHUCTHIE.

TECT-KAPTOUYKA Nel3

CogeprkaHnue Borpoca

OtBer (oTmMevaercst udpoii)

1. Merazepna 006pa3yroTcst IpH:

. KOaryJsiiii KOJIJIOUJI0B
. ME€TacoMarose
. IEPEKPUCTAIUIU3AINH

2. BeH_IeCTBCHHHﬁ COCTaB MHUHCPAJIOB
ONpeacsICTCA C IIOMOIIBIO:

. KpUCTAJUIOOIITHICCKUX CBOICTB
. TCPMUYCCKOI'0 aHaJin3a
. CIICKTPAJIbHOI'O aHaJIn3a
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3. I'eHeTnyeckuil TUN CTPYKTYpPHI:
1. MmeTakomIOnIHbIE
2. KOPpO3HOHHBIE,
3. 3epHUCTBIE.

TECT-KAPTOUYKA Nel4

CopeprkaHue BoIpoca

Otget (oT™MevaeTcs nudpoii)

1. CrieKTpbl OTpaKeHNsI MUHEPAJIOB 1. uBera
UCIIOJIB3YIOTCS JUIsl ONIPEICIICHHUS 2. TBEPIOCTH

3. Mmopdosoruu 3epeH
2. CTpyKTypbl cMATHS oOpa3sytores npu: | 1. meramopduzme

2. Ipy METacoMaro3e

3

. IpH PACKPUCTAJUIU3AUN KOJIJIONJOB

3. I'eHeTnyeCcKkHil TUN CTPYKTYPHI:
1. MmeTakomIOMAHBIE
2. KOpPO3UOHHBIE,
3. oboMoyYHEbIe.

Ui

TECT-KAPTOYKA Nel5

CopnepxaHue Borpoca

OtBet (oT™MeuaeTcs nudpoit)

1.0 mocieqoBareIbHOCTH BBIAEIIEHUS
MUHEPAJIOB CY/SAT I10:

1. rpanuam 3epeH
2. Mo (pU3UIECKUM CBOWCTBAM MUHEPAJIOB
3. 10 XUMHUYECKUM CBOKWCTBaM MUHEPAJIOB




2. lIBeT nuppOTHHA B OTPAKEHHOM
CBETE:

1. Genbiid
2. KpacHbI!

3. I'eHeTn4eCcKuil TUI 3€pEH:
1. GmacrozepHO
2. KpUCTAJNINYECKOE 3€PHO
3. KJIaCTO3E€pHO

3. KpEMOBBI

TECT-KAPTOUYKA Ne18

CopeprkaHue Bormpoca

OtBer (oTmMevaercst udpoii)

1. CTtpykTypa pyasl ONpeaeaseTcs:

1. coueTanreM KpUCTAJUINYECKUX 3E€PEH
2. cOYeTaHNEM MUHEPAJIbHBIX arperaroB

2. I'eneparnus - 3T0:

1.pa3HOBO3pacTHOE BBIJCICHUE OJHOTO MHHEpalia
2. co0o0IIeCTBO MUHEPAJIOB
3. cTpoeHHe py/bl

3. 'eHeTHYECKUI TUIT 3€PEH:
1. 6macrozepHo
2. KpUCTAJNINYECKOE 3€PHO
3. KJIaCTO3EpHO

TECT-KAPTOUYKA Nel9

CopeprkaHue BoIpoca

Otget (oT™MevaeTcs nudpoii)

1. UnomopdHas dhopma 3epeH:

. XOpOIII0 00pa30BaHHbIE KPUCTAJLIbI
. KCCHOMOP(HBIE BBIJICTICHUS
. KOJuToMOp(HBIE BBIACICHUS

2. KauecTBeHHbBINT MUKPOXUMHUYECKUN
AHaJIN3 BBIIIOJIHAETCS C LIEIIBIO:

. OTIpeIeTICHUsI MUKPOTBEPIOCTH MUHEPAJIOB
. OTIpeIeTIEHUs OTpaKaTeNbHOM CIIOCOOHOCTH
. OIIPeIeTICHUSI XUMUYECKHUX JJIEMEHTOB B

MUHEpaje
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3. I'eneTnueckuii TUN 3€PEH:
1. 6macro3epHO
2. KpUCTAJNINYECKOE 3€PHO
3. KJIaCTO3EpHO

TECT-KAPTOUKA Ne20

CopeprkaHue BoIpoca

Otget (oT™Mevaetcs uudpoii)

1.AHn30TpONUA - 3TO

. IBMCHCHUC OTPAKCHUA B CKPCIICHHBIX HUKOJIAX
. IBMCHCHUC OTPAXKCHUSA IIPHU OJHOM HHUKOJIC
. IBE€T MHUHCPAJIa

2. MertakpucTauisl - 3TO

. XOpOoII10 00pa30BaHHBIE KPUCTAILITBI
. HCTIpaBUJIbHBIC KPUCTAJIJIbL
. pa3apoOJIeHHBIC 3epHa

W N =W N —




3. ['eHeTUYEeCKUi TUII CTPYKTYPHI:
1. MeTaKkoIIOUuIHBIC
2. KOpPO3UOHHBIE,
3. 00J10MOYHBIE.

TECT-KAPTOUKA Ne21

CopeprkaHue Borpoca OtBet (oT™MeuaeTcs nudpoit)
1. KiacrozepHa oOpa3yrorcs mpu: . Ipo0JIeHUH Py
. METacoMaTo3e

. U3 KOJIJIOMJHBIX PaCTBOPOB

2. Jlucnepcust oTpaxaresbHOMN CIo-
COOHOCTH XapaKTepU3yeT:

. IIBET MUHEPAJIOB
. hopmy 3epeH
. TEKCTYPY PYyA
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3. 'eHeTn4eckuii TUIl CTPYKTYPHI:
1. MeTakoIOMAHbIE
2. KOPpPO3UOHHBIE,
3.KaTakjgacTUYECKUe

TECT-KAPTOUYKA Ne22

ConeprxaHue Borpoca OtgeT (oT™MevaeTcs nudpoii)

1.AnnotpuomMopdHBbIe 3epHa -3TO 3epHa . KOJUTOMOP(HOTO CTPOCHUS
. C XOpoI10 00pa30BaHHBIMH TPAHSIMU
. C HEePaBUJIIbHBIMU OYEPTaHUSIMU

2. Craaun MUHEpanooOpa3oBaHUs
OTINYAIOTCA APYT OT Apyra:

. CTPYKTypamH pyzJ
. OITUYECKUMHU CBOICTBaAMH

3. (hmu3HUeCKMH CBONCTBaM

N =W N —

3. I'eHeTnyeckuil TUI 3€peH:
1. 6macro3epHO
2. MeTa3epHo
3. KJIaCTO3EpHO

Tect Ne 4 CoBpemeHHBIC METO/IBI M3YYECHUS BelleCTBA
Ne 1 PeHTreHOCTPYKTYPHbIH aHAJIU3
1. PeHTreHOCTpYKTYpHBIA aHau3 MPUMEHSIETCS JJI ONpeAesIeHUs XUMHUECKOTO
COCTaBa MUHEPAJIA.
2. PeHTreHOCTpYKTYpHBI aHamu3 KpUCTAJUIMYECKUX BEIIECTB OCHOBAH Ha
SBJICHUU AU(PPAKIUN PEHTTEHOBCKHUX JTydeit
3. Kpucrannnueckue BEILECTBA XapaKTEPU3YIOTCS OecropsI0UHbIM

PaCIIOJIOKCHUEM BJICMCHTAPHBIX YaCTUII B HpOCTpaHCTBe?



4, Heckosbko MUHEpAIOB MOTYT UMETh COBEPLIEHHO OJAMHAKOBBII COCTAB?

5. DneMeHTapHas sUYeiika XapaKTepu3yeT COCTaB U CHMMETPHIO BelecTna?

6. OO0BeKkTaMu PEHTTCHOCTPYKTYPHOTO aHaliM3a MOTYT OBITh TOJIBKO TBEpJbIC
BemecTna?

7. JlayarpaMMBbI 3TO PEHTTEHOTPaMMBl MOHOKPHCTAJILHOTO O0BCKTA B CIUIOITHOM

CIICKTPC PCHTI'CHOBCKOTI'O I/IBJ'Iy‘{eHI/ISI?

8. OTO ypaBHEHHME HCIOJIb3YeTCS MPHU PEHTICHOCTPYKTYPHOM aHajau3e MA =
2dsin®

9. I'eomeTpuuecku AJIeMEHTapHas syeiiKa MPEACTABISET coboit
napajuiesIorpaMmm?

10. Kpucraimnuyeckue CTPYKTypbl MOTYT OBITh PEIICHBI [0 MOPOIIKOBBIM
TUu(paKIMOHHBIM KapTHHAM ?

Ne 2. CnneKkTpajbHbIN aHAJIU3

1. Kaxnapi XUMHAUYECKHIM SJIEMEHT NPU MUCIAPEHUM MCIIYCKaeT JydHh C
ONpPENEIICHHBIMU  JUIMHAMU  BOJH, T.€. XapaKTEPU3YETCd CBOUM  CIIEKTPOM
UCITyCKaHUs?

2. CrekTpaJIbHBIM aHaJU3 MCIOJb3YETCS MPU ONPENEIECHUN MaJbIX COAECpP’KaHUN
AJIEMEHTOB B mpobe?

3. [lepexon aroma u3 BO30YXIEHHOTO COCTOSHUSI B OCHOBHOE WJIM JAPYroe

BO36Y)KI[€HHOC COCTOAHHC HC COIIPOBOKIAACTCS BBIACICHHNEM KBaHTa CBCTA.

4. NHTEHCUBHOCTh CHEKTPAJIBHBIX JIMHUNH HeceT HMHMOPMAIMI0 O XHUMHYSCKOM
3jeMeHTe?
5. [TosiBIEeHNe aHAMMTHYECKHUX JIMHAA 3aBUCUT OT CKOPOCTH MCTIApCHUS MTPOOBI U

muddy3un mapos?
6. HcrounrkoM BO3OYXKACHHUS CIIEKTpa SBIIACTCS BOJBTOBAsS Jyra TOJBKO
MOCTOSIHHOT'O TOKa?
7. JInst  TOBBITIICHWST  BO30YXKICHUS CHEKTPOB H  JIETYYeCTH DJIEMEHTOB

UCIIONBL3YIOT Oy(depHbie cmecu?



8. Cnektporpadgpl  pa3maraloT  W3JIy4eHHE  CBeTa  Ha  CHEKTpPaJIbHBIC
COCTAaBJISIFOLIUE?

9. KBaHTOMETpBl  NPUMEHSAIOTCS I aHAIW3a  MUHEPAIBHOIO  CBIPbS
doTorpadudeckumM crocooom.

10. KauecTBeHHBIH CHEKTpalbHBIA aHAIM3 MPUMEHAETCA [UIsl OIpeAeiCHUsS
COJIEp’KaHusl HJIIEMEHTOB B IPoOE.

Ne 3. DOMHCCHOHHBII MUKPOCHEKTPAJBHBIN aHAJIH3 € JIa3epPHbIM 0TOOPOM NPOOBI
1. DOMUCCHOHHBIN aHANN3 C JIa3€pHBIM OTOOPOM HCIIOJIB3YETCS ISl OIpeieNICHUs

XUMUYECKHUX DJIEMEHTOB B MUKPOOOBEME TBEPAOU (Pa3bl?

2. [Ipy SMHCCMOHHOM aHAIU3€ U3y4aeTCs CTPYKTYpa BEIIECTBA?

3. [Ipy SMHCCMOHHOM aHAIU3€ U3YyYAOTCS TOJIBKO HEJIETY4Yue BellecTBa?

4, B nazepHpIX MHKpOaHaIU3aTOpax HCHOJB3YIOTCA TOJBKO MPU3MEHHBIC
cnektporpadbi?

S. B nazepHbIX MUKpOaHaIu3aTOpax MPOUCXOAUT pa3pylieHue mpoObI?

6. B nazepHpIX MUKpOaHaIM3aTOPax UCIOJIb3YIOTCS 3TAIOHBI?

7. AHaIIN3 MUCHONB3YETCS TOJBKO ISl OMNPENENICHUS] COJIEPKAHUS SIEMEHTOB-
puMecen?

8. Hcnonb3yeTcst TOJIbKO KaU€CTBEHHbBIN aHAN3?

9. JlazepHble MUKpPOAHAIU3AaTOPbl HE MCIIOJIB3YIOTCS IMPU OINPEICIICHUU COCTaBa

MHKPOBKIIFOUEHUN B MUHEPAJIAX.

10. Tlpu ananu3ze ucnonb3yercst poTorpaguueckas peructTpaius crnekrpa’?

Ne 4. JiekTpOHHAsi MUKPOCKOTIHS

1. [Tpu aHanM3e UCTIOIB3YIOTCS HEMPO3PAUYHbIE MUKPOKPHUCTAILIHI?

2. [Ipu B3auMONEHCTBUU 3JIEKTPOHOB C HUCCIEAYEMBIM OOBEKTOM MPOUCXOIUT

CHUJIBHOC paCCCAHNC IJICKTPOHOB.

3. BTopuunbIe 2IeKTPOHBI XapaKTePU3YIOTCS OOJIBIION BETUIMHON YHEPTHH.
4, O2e-371eKTPOHBI UCIIONB3YIOTCS JUIsl XUMHUYECKOTO aHAJIM3a BEIIECTBA.
S. C yBelMYeHHEM aTOMHOTO HoMepa Z JoJisl OTPAKEHHBIX BJIEKTPOHOB

YMEHBIIIAETCS.



6. Cucrema 5JIEKTPOHHBIX JIMH3 MpEJHa3HauY€HAa /JIi YMEHBIUEHHUS pa3Mepa
AIIEKTPOHHOTO My4YKa, C(OOPMUPOBAHHOTO B 3JIEKTPOHHOM MYyIIIKE.

7. [IpenenbHOe paspelieHue — H3TO HHTEpPBal IepeMElIeHud O0O0beKTa B
HaIlpaBJICHUMU, MEPHEHAUKYISIPHOM €ro IUJIOCKOCTH, B  KOTOPOM  JETalH
M300paXkaroTCs ellle JOCTATOYHO PE3KO.

8. Hudpakuus 3J€KTPOHOB 3TO Pe3yJbTaT OTPAXKEHUS AJIEKTPOHHOTO IMydKa OT
ATOMHBIX IUNIOCKOCTEN KPUCTAIUIMYECKON PELIETKH.

9. ToueuyHble SIEKTPOHOrPaMMBl B BHUAE OTHECHBHBIX ISATEH IOJYYarOT OT
MOHOKPHUCTAJIJIOB U KX CPOCTKOB.

10. MeTon peruMK HCIONB3YeTCA I W3YYCHHS MUHEPATOB U MHUHEPAITBHBIX
arperaToB «IPO3PavyHbIX» ISl JEKTPOHHOTO ITyYKa.

Ne 5. OnTnyeckasi ClieKTPOCKOIMS

1. BONBIIMHCTBO YCTaHOBJIEHHBIX B MUHEPAJE «ONTHUYECKU AaKTUBHBIX LIEHTPOB »
MOTJIOIIAIOT 3JIEKTPOMArHUTHOE U3JIy4€HUE BUAMMOIO THAMIA30HA.

2. OnTuyeckue CHeKTpbl MOTJIONIEHUS] CHUMAKOTCS, KaK MpaBUiIO, B MHTEpBaje
e BoJiH 200-500 HM.

3. Pe3ynbpraTaMu 3KkcniepuMeHTa ONTHYECKOW CIEKTPOCKONHHU SIBJISIFOTCS] CEKTPHI
norJommenusi, T Py3nOHHOTO U 3ePKATBHOTO OTPAKECHHUS.

4. CHexTpbl TMOIVIOIMIEHWST B OCHOBHOM HCHOJIB3YIOTCS JUISI HENPO3PayHBIX
MUHEpAJIOB B MHTEPBAJIC BEIOPAHHBIX JIJIMH BOJIH.

S. Pacnipenenenue 3HaueHuil Kod()PUIMEHTOB OTpakK€HUS MO JJIMHAM BOJH
MaJAI0IIEro CBETA MPEACTABISIET COOOM CIIEKTP OTPAKEHHUS.

6. HopmanbHblil CHIEKTp OTpaskeHUsI - KOAP(ULIHUEHT OTPAKEHUS YBEIIMUMBACTCS
IpU MIPH IBUXKEHUU OT AJTMHHO- K KOPOTKOBOJIHOBOM 00JIaCTH.

7. CrniexTpbl byHIaMEHTaIBHOTO MOTJIOIIEHUS XapaKTepHbI TUTSI
HU3KOOTPAXKAIOIUX MUHEPAIIOB.

8. B cnekrtpe o0AHOro KpucTayla MOTYT OTMEYaThCs IOJOCHI IMOTJIOLICHUS

Pa3IUYHON MPUPOIBI.



9. JInst  CbEMKM  ONTUYECKUX  CHEKTPOB  MOTJIONIEHUS  UCIOJIB3YIOTCS
CHEKTPOPOTOMETPHI.

10. YV wu30TpONHBIX MHMHEpPAJOB CHHUMAETCS JiIBa 3HAYECHHUS OTpakaTelbHON
CIIOCOOHOCTH ISl Pa3IMYHbIX JIJTUH BOJIH.

Ne 6. PeHTreHOBCKAasi MUKPOCKOIIMS

1. PeHTreHoBckass ~ MHUKPOCKOIHUSI-3TO  MCCIEJOBAHUE  MHKPOCKOTHYECKOTO
CTPOEHUS U COCTaBa BELIECTBA C NOMOIIBIO PEHTI€HOBCKOTO U3TyUYEHHUS.

2. PentrenoBckue nyun 00J1aa10T HU3KOM MPOHUKAIOIIEH CIIOCOOHOCTHIO.

3. biarogapsi peHTreHOBCKMM JydaM MOXHO HaOJI0JaTh B HEMPO3PAYHOM JIJIst
BUJIMMOTO CBETA NUIKU(]E TEKCTYPHO-CTPYKTYPHBIE OCOOCHHOCTH.

4, biarogapsi pEeHTT€HOBCKMM  JydyaM MOXHO ONpPEAENSATh  COJIEpHKaHUE

OTACJIbHBIX 3JICMCHTOB B MUHCPAJIAX.

5. Jisa paboThl MO 3TOMY METONy TpeOyeTcsi cHelualbHas pPEHTICHOBCKas
TpyOKa.
6. JIns KOMMYECTBEHHOW OLIEHKM CTEIEHH IOIJVIOLIEHHS] PEHTTCHOBCKUX Jy4yeu

MUHEPAJIOM UCIIOIB3YIOTCS STATOHBI.
7. [Tnomans n3ydeHus: 00beKTa OYCHb MAJICHBKAS U HE TIPEBBIIIACT TIEPBHIC MM.
8. Mukpopentrenorpaduo HE HCHOJIB3YIOT IS HU3YYCHHUS COJEp>KaHUN
IIpUMECE B MUHEpaJax.

9. [TokpoBHOE CTEKJIIO TpU KOHTAKTHOW MHUKPOPEHTTEHOTpadUH TMOTJIONIACT
HEXapaKTEPUCTHUYECCKUE PEHTTEHOBCKUE JTyUH.

10. HVHTEHCUBHOCTH PEHTT€HOBCKOTO M3JTYyYCHUS bukcupyercs Ha
MHUKPOPEHTTEHOTpaMME B BUC IIOYCPHCHHM.

Ne 7. Tepmuueckuid aHaIu3

1. Tepmudeckuit aHaM3 TPUMEHSIETCS IS PYIHBIX MHUHEPAJIOB.

2. Tepmudeckuii aHanmu3 SBISIETCS OJHUM H3 METOJOB (ha30BOTO aHaAIM3a
MIPUPOTHBIX MEXaHUYECKUX CMECEH.

3. AHanu3 He TNpUMEHSeTCSs TMpU M3YYEHUH YPAHOBBIX M METAMUKTHBIX

MHHEPAJIOB.



4. du3znyeckue HM3MEHEHHUsI MpPU NPOBEACHUU aHAIM3a-3TO JUCCOLMAIUSA U

Jeruapararusi.

S. DHJIOTEPMHUUECKHUE PEAKIIUU COMPOBOXKIAIOTCS COMTPOBOKIAIOTCS BbIICICHUEM
TerJia.

6. K Tepmuueckum mpeBpalieHUsIM MHUHEPAJIOB OTHOCATCA  OKHUCIJICHHE,

packpucTain3anus aMop(HBIX BEIIECTB.

7. Meron TepMOAMIATOMETPUN TO3BOJISIET ONPEAENISATh U3MEHEHHE IJIMHBI WIH
o0Bbema 00pa3iia B 3aBUCUMOCTH OT TEMIIEPATYpPHI.

8. DK30TEpPMUUECKUE pPEAKIUU OOBIYHO MMEIOT HEeOOJbIIyI0 IUIONalb U
aMIUTATYy NMHKa, OHU ACCUMETPUYHBI.

9. [Ipu cyxom ucTupanuu mpoObl CTPYKTypa MHOTUX MHUHEPAJIOB pa3pyIIaeTcs.
10. CrpykTypa MHHEpAJIOB, HE COACPKAIIMX KOHCTUTYLUMOHHOW BOJBI, MPH
HMCTUPAHUH HE U3MEHSETCA.

Ne 8. PeHTreHOCIeKTPaJIbHbII MUKPO30HI0BbIN aHAJIN3

1. Brinonnsiercst kak Ka4€CTBEHHBIM, TAK U KOJMYECTBCHHBIN aHAIN3HI.
2. HuameTp snekTpoHHOT0 30H 12 6osee 10 Mkm.
3. ANIEKTPOHBI 30H/AA BBIOMBAIOT C OPOUT 3JIEKTPOHBI aTOMOB CaMHUX OJM3KUX K

A1py 000J104€eK (TOJILKO ¢ M-ypOBHS1)

4. Kpucrami-ananusaTop pasiiaraeT peHTT€HOBCKOE U3JIy4EHHUE B CIIEKTP.

S. Mexany IIMHOM BOJHBI PEHTIEHOBCKOW JIMHUHM W TMOPAJKOBBIM HOMEPOM
AJIEMEHTA CYLIECTBYET JIMHEWHAs 3aBUCHUMOCTb.

6. BropruHble 3JIEKTPOHBI HCHOJB3YIOTCA ISl OINpPENEIEHUsS COAEp KaHUs
XUMUYECKHUX DJIEMEHTOB B MPOOE.

7. Hanbuienue o0pa3iioB NpoU3BOAUTCS B TOM Ciydae, KOI/a HCCIETyeMbIi
00BEKT XOPOUIO MPOBOJUT INEKTPUUECKUHN TOK.

8. Jljig moy4eHHs] TOHKUX MOKPBITUN Ha MOBEPXHOCTU HCCIEIyeMbIX 00pa3lioB
HCIIOJIb3YETCS MEb.

9. HpI/I BBIIIOJTHCHHUH aHaJIn3a UCIIOJb3YIOTCA OTAJTOHEL.



10. KonuuecTBEeHHBIM aHalIW3 OCHOBBLIBACTCS Ha HN3Yy4YCHUN HWHTCHCHUBHOCTHU

PEHTTCHOBCKOI'O U3JIYUYCHMA.

IlepeyeHb KOHTPOJIbHbIX 3a1AHUMA
K BbiNoJIHeHN 10 «[IP-2. KonTposabHast padoTay

[IpenonaBarenp, HA OCHOBaHMM aHaIM3a (HOHIOB KOHTPOJBHBIX OOpa3IoB NIIH(OB
munepasioB (aymuropust ES503) BbimaeT marepuiansl Uil BBIIOMHEHUS — pabOThI IO
CIICAYIOLICH TEMATHKE:

Kontposbhas padora 1. Ontudeckue ¢puznueckue u Mop(hoIoru4ecKkue CBOMCTBa
MUHEpaJIoB. 3aJaHue: IPOBECTH OIPeIeNICHNE TUarHOCTUYECKUX CBOMCTB MUHEPAJIOB
U onpeaesinTh MuHepassl (3-5 00p.), BEIaHHBIC TIPEIOIaBaATEIIEM;

Kontponbhas pabora 2. TekcTypHO-CTPYKTYpHBIA aHaIU3 pyd. 3aJaHue:
Onpenemuth  MOPQOJNOTUI0  MHUHEPAIBHBIX ~ 3€PEH, TE€HETUYECKHMM  THI  3€peH,
MOP(OTIOrUUECKUA BUJ] U TEHETUIECKUM TUIT CTPYKTYp B aHILmde. OnpenemTb TeKCTypy
PYABL

Kontposnbhas pabora 3. Ilaparenetmyeckuii aHanu3 pyA 3afaHue: BbIACIUTH
MHUHEPAJILHBIE aCCOIUAIINY, TTapareHe3UChl, OMPEIeUTh MOCISIOBATEIbHOCTh BBIICTICHHS
MHUHEPAJIOB U COCTABUTH CXEMY CTAIMHHOCTH MUHEPATIOO0PA30BAHMS.

Kontposnbhast pabora 4. Onucanue annumda 3amanue: B aHNDM(E, BbIIAHHOM
TperoiapaTeieM OMPeCUTh MHHEPATBHBIA COCTaB, CTPYKTYPhl W TEKCTYpY pyA H
ONPEIEIMTD MOCIIEIOBATEILHOCTD BBIJICTICHHSI MUHEPAJIOB.

Kontponbnast pabora 5. JlokanpHble METOABI M3y4deHHs BemlecTBa 3amanue: [lo
JIAHHBIM PEHTTEHOCTIEKTPAJIbHOIO MHUKpPOAHaIM3a paccuuTarh (POpMyIibI  MHHEpAJoB
CYJIL(OCOIIEH 1 ONPENIENTUTh UX KIIACCU(DUKAITMOHHYIO TIPHUHAIISKHOCTb.

Tunosasi cxema BbINOJTHEHUS KOHTPOJIbHOI padoThl Ne 4
BrinosnHseTcs myTem 3amnojiHeHus TaOJIUIIbI



Homep anuutuga

Cxema onucaHusi aHuLiuga

Ha3Banue MecTOpOKIeHMSI

Onrudueckue CBOICTBA

duznueckue cBoiicTsa
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IS THAMU
3 | H/pyauslit
MuHepanbHBINA TapareHe3nuc u H/p +marnetut+remarut. ['unuaroMmopdHo3epHUCTas CTpyKTypa MarHeTuta. CTpyKTypa 3aMeImIeHuUs
CTPYKTypa MarHeTHTa TeMaTHTOM.
[TopsIoK KpUCTAIUTH3AIIH H/pynHbie, MarHeTuT, reMaTHT.
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