MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEP>XOAHO
3aBeayowmi kacheapon

M10/1€3HbIX UCKONaeMb nosib308aHus
K.A. Casko
n

20.04.2023r.

PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B51.0.23 JlabopaTopHble MeToAbl U3YYEeHUS MUHEepParibHOro Chipbs

1. Kog u» HaumeHoBaHMe HanpaBreHUsi NOArOTOBKM:

21.05.02 [IMpuknagHaa Neonorus

2. I'Ipodmnb noarotoBku: eonornyeckas CbeMKa, NOUCKU U pa3Beaika MeCTOpPOXAeHUN

TBepAbiX NoJie3HbIX UCKOoMaeMbIX

3. KBanudukaumsa (cteneHb) BbINyCKHUKA: rOpPHbIN UHXEHEepP-reonor

4. dopma obyyeHusn: OuyHas

5. Kachegpa, oTBeualowas 3a peanusauuio AUCUMUNNUHBLI: __Kadegpa nonesHbIX

UcKonaemMmbiX U HeaponoJyib3oBaHuUA

6. CoctaBuTENM NporpaMmmbil: MuniormH Cepren MunxamnoBu4, KaHAUAAT reosioro-
MUHEpPaNorM4eckmux HaykK, AOLEHT

7. PekomeHaoBaHa: HMC reonorundeckoro dakynbteta, npotokon Ne 9 ot 29.05.2023 r.

8. Yueb6HbIN roa:_ 2025-2026 CemecTp(bl): __ 6




9.Uenun n 3agaum y4e6HOM AUCLUNIINHDI:
Llenbo ocgoeHust y4ebHoU OucyuniuHbl S8/19emcsi:
ABNSETCA NOArOTOBKAa CrneuManucToB, Brnajewwmux 3HaHWSMU O COBPEMEHHbIX MeToAax,
NPUMEHSAEMbIX NPU N3YyYEHUN MUHEPASTIBHOTO ChIpbSi.
3adayu y4ebHoU OuCyuUmnuHbI:
- bopmupoBaHue y obyvyaembix NpeacTaBreHnin 06 OCHOBHbIX TEXHUYECKUX CpeacTBax;
- nony4vyeHne obyyaembiMn 3HaHWUA O Hanbonee adeKTUBHLIX cnocobax NPobonoaroToBKK U
aHanusa;
- npnobpeTeHne oby4yaeMbiMy NPaAKTUYECKMX HAaBbIKOB B 06paboTke aHannTUYeCKUX AaHHbIX.

10. MecTo y4ye6HOM AncuMnnuHbl B cTpykType OOI: brnok b1, o6s3aTenbHasa yacTb. [ins ee
OCBOEHUSA TpebylTcs 3HaHUA, YMEHUs W  HaBblkK, dopMupyemble MpeaLlecTBYLWNUMN
ancumnnuHamu: Kpuctannorpadua v muHepanorus, MuHeparpadusa. OucuunnuHa ssnsetcs
npeawecTsyowen aAnsg aucumnnuH: NMporHosnpoBaHWe W MOWUCKM MOSE3HbIX WCKOMaeMblX,
OcHoBbl pa3paboTkyn MeCTOPOXAEHWA TBepAblX MOMe3HbIX WCKOMNaeMblX W TEeXHOMNOrmu
nepepaboTku pya.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCLUNIMHE/MOAYMO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIe C NMaHUpyeMbIMU pe3yfnbTaTaMu OCBOEHUs obpa3oBaTeribHOM
nporpamMmmbl (KOMNEeTEHLUMSIMU BbINYCKHUKOB):

Kon HaseaHue Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMneTeHLMn
Ol1K- CnocobeH OlK-2.2 BeinonHser 3HaTb: OCOBEHHOCTW  CTPOEHUS  OCHOBHbIX
2 NPUMEHATb KOMMNeKC NPOMbILLITEHHbIX TVMNOoB MEeCTOPOXAEHUN
MeToabl U CNocoObI reonornyecknx nonesHbIX MCKoNaeMblX.
reonoro- uccneaoBaHun Ang | ymeTb: CaMOCTOATENBHO nonyyartb
3KOHOMMUYECKOM 3KOHOMMUYECKOW reonornyeckyro WHopmauumio,
OLIEHKM OLIEHKM WHTEepnpeTupoBaTb reonorn4yeckyro
MUHepanbHo- MUHepansHo- nHpopmauumo. Onpepensatb reHesnuc U ycrioBus
CbipbeBou 6asbl n CblpbeBon 6asbl 1 dhopMMpoBaHUA 3anexen MMHepanbHOro Chipbs.
MeCTOPOXAEHUN MeCTOPOXAEHNI BNadeTh: HaBblKaMU CaMOCTOATENbHOW paboThl €
Nnones3HbIX NnornesHbIX reosiormyeckon UHopMaLmnen, ee
nckonaembix nckonaembix MCMNOMb30BaHNS B Hay4yHO-MUCCIeAoBaTENbCKON
aesatenbHocTU. Bnagetb HaBblKaMu MEPBUYHBIX
NoneBbIX MCCNEeJOBaHWI TOPHbLIX MOPOA U PYA.
12. O6bemM AUCLUMNIUHBI B 3a4€THbIX eguHuulax/yac. — 2 / 72 .

CDopma npome)KyTquoﬁ aTTecTaumMn 3a4erT.

13. Buabl yue6HoM paboThbl

TpyaoemMKoCTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
Ne 6 Ne cemecTpa
AyOUTOPHbIE 3aHATUSA 54 54
B TOM uucre: neKumm 22 22
npakTuyeckme
nabopartopHble 32 32
CamocTosiTensHasa pabota 18 18
dopma NPoOMeEXYTOYHOW aTTecTaumnm
(3a4em — 0 yac. / aksameH — 36 yac.)




NToro:

72 72

13.1. CopgepxaHue AUCLUUNIUHbBI

n/n

HanmeHoBaHue
pasgena
OUCLMMNINHbI

CopepxaHue pasgena gUCUUNIIvHLI

Peanusauwns pasgena
AVCUMNIIUHBI C NOMOLLbIO
OHnawnH-kypca, OYMK

1. llekyuu

OneKkTpoHHas
MWKPOCKOMNWS

PacTpoBas anektpoHHas mukpockonus (POM).
YBenuuyeHue u paspelleHne nsobpaxeHns POM.
dokycuposka. LLymbl Ha nsobpaxkeHuax POM.
Lindpposbie nsobpaxeHma POM. MNonepeyHasn
nokanbHocTb POM. Pabota POM npu HM3KoM
ycKopsitoLem HanpsbkeHun. POM, paboTatowmn
npv napameTpax «OKpyXatoLlen cpeabl».
N306pakeHnst No KOHTpacTy 3dEKTMBHbIX
aTOMHbIX HOMEPOB

B OTpakeHHbIX anekTpoHax (BSE). KananuposaHue
3NeKTpoHoB. KaTogontoMuUHecLeHTHbIe
n3obpakeHus.

PacTtpoBas Oxe-Mukpockonusi. N3obpaxkeHuns
MarHWTHOro KoHTpacta. M3obpaxeHus B
NOrnoweHHOM TOKe.

«ONEeKTPOHHO30HAOBbLIN
MUKpOaHanus3 un
pacTpoBasi 3fIEKTPOHHasi
MMWKPOCKOMUS B reonormm»

AnepHo-
dumsmnyeckue
MeToAbl aHanmsa

CneKkTpomMeTpbl C 3HEpPreTU4eckom Oucrnepcuen.
CnektpomeTpbl c BOJTHOBOWM aucnepcuen.
CpaBHeHune oa 7 B CNEKTPOMETPOB.
MorpelwHoCTb N3MepeHus WHTEHCUBHOCTEN.
Mpenen obHapyxeHus. MNMorpelwHOCTL NONpaBokK Ha
MaTpuyHble adpdekTbl. BrnngHne nposoadLlero
nokpblTMa. BnusHue rpybon noBepxHOCTU U
NMOPUCTOCTW. PaspyweHne obpasua noa
fenctemeMm 3oHga. [omoreHHocTb. KpaeBble
adhpekTbl. PopMbl NpeacTaBneHne pesynbTaToB.
PeHTreH dnyopecueHTHbIW aHanui. BTopu4yHo-
WOHHBbIN  MUKPO30HAOBLIN aHanmmn3z  SHRIMP-II.
Macc-cnekTpoMeTpusi ¢ MHAYKTUBHO CBSA3AHHOM
nnasmon (ISM —MS).

«OnNeKTPOHHO30HA0BbIN
MUKpOaHanus u
pacTpoBas 3NeKTPoHHas
MUKPOCKOMUS B reonornmy»

2. JTabopamopHbie pabombl

PeHTreHocnekTpa
NbHble MeTOAbI
aHanusa

BeinonHeHne onpegeneHnin MuHepanoB Mo ux
peHTreHocneKkTpasrnbHbIM npodounam.
KauectBeHHbIn 1 KonmnyecTBeHHbln  PCMA.
PeHTreHOBCKME  CMEKTPbl  YUCTbIX  3ANIEMEHTOB.
NaoeHTudurkaums muHepanoB. CtaHgapTbl. Beibop
ycrnosum KONUYeCTBEHHOrO aHanusa.
Onpegenenne nNerkmx 3NemMeHTOB.

«ONEeKTPOHHO30HAOBbLIN
MUKpOaHanm3 u
pacTpoBasi 3/fIEKTPOHHasi
MMWKPOCKOMMUS B reonormmy»

MogroTtoBka npob
reonorn4yeckunx
00pasuoB K
u3nko-
XUMUYECKUM
nccrneaoBaHusm

Mpo6onoarotoBka matepmana obpasua. Ouncrka.
Cywka. [Mponutka. WarotoBneHue pennvk u
OTTUCKOB noBepxHocTU. Pe3ka obpasuoB nopoa.
CnnaBneHne NopoLUKOBbIX NPoo.

MoaroToBka obpasua B BMAe anokcugHoro 6rioka.
MonupoBka obpasua. BhliwenaynsaHue.
HanbineHve pennukamn. MapkupoBka W KapTa

obpasua. XpaHeHne 1 yxoga.

«QNeKTPOHHO30HA0BbIV
MUKpOaHanm3 u
pacTpoBas aNeKTPOHHas
MMWKPOCKOMUS B reonormmy»




4
13.2. Tembl (pa3aenbl) AUCUMNNUHBI U BUAbI 3aHATUN

Bugbl 3aHaTU (Yacos)
Ne HaumeHoBaHue Tembl CaMocTosTenonas
n/n (pasgena) gucumnnmHbI Jlekumu | MNpaktnyeckne | JNlabopaTopHbie pabora Bcero
1 | DneKkTpoHHasa MUKPOCKOMNUSA 12 3 15
5 AnepHo-dusnyeckne 10 c 15
MeTodbl aHanusa
3 PeHTreHocnekTpanbHble 16 . 21
MeToAbl aHanusa
MoaroToBka npob
4 | FEONOrM4ecKmx obpasuos K 16 5 21
HU3NKO-XMMUNYECKNM
nuccrnegoBaHnam
Wtoro: 22 32 18 72

14. MeToau4yeckue ykasaHus ans odbyyarowmxcs no 0CBOeHNI0 AUCLUMNITUHBI

B pamkax gucumnnuHbl npegycMOTpeHbl criegytowme obpasoBaTeribHble TEXHOMOMMK:
3aHATMSA NEKUMOHHOMO TWMa, NpakTU4eckue 3aHATUS, camocTosiTenbHasi paboTa CTyOeHTOB,
BKMKOYaloLLasa yCBOEHNE TEOPETMYECKOrO MaTepmana, NoAroToBKY K JTaGopaTOPHbIM 3aHATUAM,
pabota c y4debHukamu, y4ebHO-MeToAMYECKOM nUTepaTypon, MNOArOoTOBKA K TEKyLUeMy
KOHTPOSO YCNEBAEMOCTU, K 3ayeTy, a Takke KOHCYNbTMPOBaHWE CTyOEeHTOB MO BOMPOCaM
MoMcka Hay4yHOM WHoOpMaLMK, U3yYeHUs y4yebHOro marepuana M NpPakTUYECKOro peLueHns
3agay. YteHne nekuun OCyLWecTBnseTCsas C Npes3eHTauMenl OCHOBHbIX MaTtepuarioB Ha
MyNbTUMEONUAHOM  ODOpYyAOBaHWMM,  YTO  3HAYUMTENbHO  MOBLILWAET  3PENULLHOCTb,
nokasaTenbHOCTb M YCBOEHMEe MaTepuana. Ha npakTu4ecknx 3aHAaTUSX paccMmaTpuBaloTcs
onpeAeneHHble pasgensl AUCUMnnHbl, Tpebyowme MaTteMaTMyeckmx pacyeToB, AeTanbHOro
aHanus3a pguarpamm K rpacukoB, rpaduyecknx pabot. [lMocne npoBeaeHWss ayanTOPHbIX
3aHATMI Mpe3eHTauun Ha COOTBETCTBYHLUME TEMbl BbIKNaAblBalOTCA Ha obpasoBaTenbHOM
noptane BI'Y B pamkax OOHOMMEHHOrO 9fIEKTPOHHOrO Kypca. Ha npaktnyeckux u
nabopaTopHbIX  3aHATUSIX  PacCMaTpUBAKOTCS  OMpPEederieHHble  pasgenbl  OUCLUNINHGI,
Tpebywme mMaTeMaTMyeckux pacdeToB, [AeTanbHOro aHanusa pguarpamMmm U rpadumkos,
rpadudeckux padort. [1ns ycnewHoro oBnageHnsa Kypcom Heobxoammo obsasaTenbHO nocewaTb
BCe 3aHATUA. B cnyyaax nponycka 3aHATUA CTyAeHTY HeobXoouMO CaMOCTOATENbHO U3YyYnTb
mMaTepuan u OTBETUTb Ha KOHTPOJIbHblE BOMPOCHI MO MPOMYLIEHHONW TeMe, B TOM 4uCre Ha
obpasoBatensHom noptane BIY (https://edu.vsu.ru). B xoge 3aHatui obyvarowmmcs
pEKOMEHOYETCA: BECTU KOHCMEKTUPOBaHWE y4ebHOro martepuana; obpalliaTb BHMMaHue Ha
KaTteropuu, OPMYNMPOBKM, PACKPbIBAKOLLME COAEP)KAHNE TEX UMM UHbIX ABMTIEHUI 1 NPOLECCOB,
HayyHble BbIBOAbI W MpPaKTUYECKME pEeKOMeHdauuMm no WX MPUMEHEHWo; 3ajaBaTb
npenoaaBaTesto YTOYHAOLWME BONPOCHI C LENb YSCHEHUSI TEOPETUYECKMX NOSNOXEHUN.

Ha ob6pasoBaTtensHOM nopTane «3OneKkTPOHHbIM  yHuBepcuteT BIY»  umeeTtcs
9NEKTPOHHLIN  KypCc «JlabopaTopHble MeToabl W3y4YeHUss MUHEeparbHOro Chipbs», rae
MPUCYTCTBYIOT UNITOCTPUPOBAHHbBIE TEKCThI JIEKUMIA, NPE3EHTaLNN, CChINTKU Ha AOMOSTHUTENBbHYHO
nuteparypy.

15. lepeyeHb OCHOBHOM W AOMNONHUTENILHOW §NUTEpaTypbl, PeCypCoOB MWHTEPHET,
HeOGXOAMMbIX AnAa ocBOeHUsa ANCUUNIINHLbI
a) OCHOBHas nutepartypa:

Ne n/n M CTOYHMK
Iypsuu M.FO. CospemeHHble Memo0Obi uccriedo8aHusi MUHeparnos, 20pHbIx nopod u pyd / M.1O.

1 lypsuu. - Mockea : Poccutickuli 2ocydapcmeeHHbll 2eornozopa3sedoyHbll yHusepcumem, 2009.
- 143 c.

Pud C. [Ix. b. 9nekmpoHHO30HO08bIU MUKpPOaHanu3 u pacmpoeas 3/1eKmpoHHasi MUKPOCKOMUS 8
eeonoeuu/ C. [x. B. Pud ; nep. c aHen. [. b. lNemposa [u dp.] .— Mocksa : TexHocghepa, 2008
— 229 c. https://www.studmed.ru/rid-sdzhb-elektronno-zondovyy-mikroanaliz-i-rastrovaya-
elektronnaya-mikroskopiya-v-geologii a723c71eb5a.html!



https://edu.vsu.ru/
https://www.studmed.ru/rid-sdzhb-elektronno-zondovyy-mikroanaliz-i-rastrovaya-elektronnaya-mikroskopiya-v-geologii_a723c71eb5a.html
https://www.studmed.ru/rid-sdzhb-elektronno-zondovyy-mikroanaliz-i-rastrovaya-elektronnaya-mikroskopiya-v-geologii_a723c71eb5a.html

6) gononHuTenbLHaa nuTepaTypa:

Ne n/n McTOYHNK
KonuyecmeeHHnbil 351iekmpoHHO30HA08bIU MuKkpoaHanu3s/ [T. Maneu, B.[]. Ckomm , C. [Ix.
3 E.Pud u dp.]; lNod ped. B. Ckomma, I". [lasa; lNepesod ¢ aHan. [u npeducn.] A. N. KoaneHkosa

— M. : Mup, 1986 .— 351,[1] c

Jercinovic, M. J. and Williams, M. L. (2005) Analytical perils (and progress) in electron
4 microprobe trace element analysis applied to geochronology: Background acquisition,
interferences, and beam irradiation effects. Amer. Mineral. 90 526-46.

Laubach, S. E., Reed, R. M., Olson, J. E., Lander, R. H. and Bonnell, L. M. (2004) Coevolution
5 of crack-seal texture and fracture porosity in sedimentary rocks: cathodoluminescence
observations of regional fractures. J. Struct. Geol. 26 967-82.

B)MHGOPMaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (orumnanbHble pecypebl MHTEPHET)™:
Ne n/n Pecypc

1. | www.lib.vsu.ru — 3oHanbHas bubnuomeka BopoHexXCcKko20 2ocydapcmeeHHO20 yHU8epcumema
5 http://biblioclub.ru/ - 3nekmpoHHo-bubIUOMeYHasi cucmema "YHusepcumemckasi bubnuomeka
online"
3. | www.elibrary.ru — HayyHasi anekmpoHHasi 6ubnuomeka
4 www.lithology.ru — uHgbopmayuoHHbIU nopmari, nocesauleHHbll 2eonoauu

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO obecneyvyeHns AN CaMOCTOATENIbHOW paboTbl

Ne n/n McTOYHUK

Pacmposasi anekmpoHHasi MUKPOCKOMNUS [OreKmpOHHbIl pecypc] : y4ebHo-memooduyeckoe
rnocobue 0ris1 8y308 : [0ns1 cmyd. ecmecma.-Hayy. ¢hak., 0byHatouUXCs Mo HarnpaseHur
rnodzomoeku: 210100 - SnekmpoHuka u HaHoanekmpoHuka; 011200 - ®usuka; 020300 - Xumus,
¢usuka u mexaHuka mamepuanos; 020700 - eonoeaus; 020400 - buonozus] / BopoHex. eoc.
yH-m ; cocm.: B.J1. Aearnos, T.B. Kynukoga .— 3nekmpoH. mekcmosbie 0aH. — BOpoHex :
U3damenbckuli dom BI'Y, 2018 .

17. UHcpopmaLMOHHbIE TEXHONOIMU, UCNOoNb3yeMble ANA peanu3auum y4ebHomn
ANCLUNIINHBI, BKINOYasa nporpamMmmHoe obecnevyeHne u MHOpMaLMOHHO-CNpPaBOYHbIe
cuctembl (Npu HeO6XOAMMOCTH)

[emMoHcTpauma MynbTUMEOUNHBIX MaTepuanoB MNpPoM3BOAUTCA MPUM NOMOLM MNPOrPaMMHOro
obecneyveHna Microsoft Office PowerPoint. Npu BbiNnoNHeHMM nabopaTopHbiX paboT pacyeTsl
nponsBogaTca B nporpamme Microsoft Office Excel.

Mporpamma peanusyeTcs C WCMNONb30BaHUEM 3NEKTPOHHOMO OBYYEeHWA U C NPUMEHEHUEM
ANCTaHUNOHHbIX 0b6pa3oBaTenbHbIX TEXHOOIMN.

Nenn [MporpammHoe obecnevyeHne

1 WinPro 8 RUS Upgrd OLP NL Acdmc

2 OfficeSTD 2013 RUS OLP NL Acdmc

3 HeuncknounteneHble npaea Ha 10 Kaspersky Endpoint Security gnsa 6usHeca —
PacwmpenHbii Russian Edition
4 MporpammHasa cuctema ansa obHapy>KeHNs TEKCTOBbIX 3aMMCTBOBAHUN B y4E€OHbIX 1

Hay4HbIX paboTax AHTUNNarnaTt.BY3

18. MaTepMaﬂbHO-TeXHM‘-IeCKOG obecneyeHne AUCLMUNIUHI:

Ne aygu- Anpec HasBsaHve Tun ayauTopum MaTepuanbHO-TEXHUYECKOE
TopUn ayautopum obecneveHne
7 r.BopoHex, JTabpaTtopus nabopartopusi PacTpoBbLIl 3N1EKTPOHHbBIN MUKPOCKON
YHuBepcuteTckas u3mko- JEOL 6380LV c cuctemon
nn.1, kopnyc 16 XUMUYECKNX KOJIMYECTBEHHOro
METO/0B 3HeprogmcnepcmoHHoro aHanusa INCA-
uccnegosaHug 250
106n r.BopoHex, naGopatopusi | nabopatopus Komnbtotepsl MK PET WS Celeron 430
YHuBepcuteTckasi | reomHdopmal 1800/512 RAM/160 GB HDD/S775
nn.1, kopnyc 16 ASUS P5KPL-AM (10 wr.), Scanner




MOHHbIX MUSTEK ScanExpress A3 SP
cucrtem
202n r.BopoHex, ayantopus Hoytbyk 15" Acer Aspire 5920G, LCD-
YHuBepcuteTckas CEMWHapPCKOro npoektop Beng MP510, Tenesunsop
nn.1, kopnyc 16 Tmna PHILIPS

19. OueHo4HbIe cpeacTBa ANs NpoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

MopsifoK OLEHKN OCBOEHMS 0byYaoLwmMMncs y4ebHoro MaTepuana onpeaensieTcs
coaepkaHneM creayLmx pasaenos ANCUMNINHDI:

HanmeHoBaHve UHamnkaTtop(bl)
No KomneteH
pasgena aucumniuHbl [OCTUXEHNSA OueHouHble cpeacTBa
n/n uuns(n)
(mogyns) KoMneTeHuummn
1. InekTpoHHas OrliK-2 OriK-2.2 TecT 1, nabopatopHas paboTa
MWKpOcCKonuga
2. | FIAepHO-Qm3anyeckue OlK-2 OrK-2.2 TecT 1, nabopaTopHas paboTa
MeToAbl aHanusa
3. PeHTreHocnekTpan.H OrliK-2 OrliK-2.2 TecT 1, nabopaTtopHas paboTa
ble MeToabl aHann3a
MogroToBka npob
reonorn4yeckmnx
4. | obpasuoB k Hu13mMKo- OnK-2 OnK-2.2 TecT 1, nabopaTtopHas paboTa
XUMUYECKUM
nccnegoBaHUAM
MpomexyTouHas aTTectaums Bonpochl k 3aueTy
dopma KOHTpOns — 3a4eT

20. TunoBble OLEHOYHble cpencTBa U MeToAMYEeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLeHUBaHUA

20.1. TekyWw M KOHTPOSb YyCreBaeMocTu

KOHTpOJ‘Ib ycnesaemMoCT no gncuuniinHe ocyecTBndeTca C NoOMOLLbHO crneayrunx oueHOYHbIX
cpeacTB: TeCThl

TecToBble 3aaaHVA:

Tect N2 1

1. MaiiTe onpeneneHne «CKaHUPYIOMIUH (PacTPOBBIH) AIEKTPOHHBI MUKPOCKOID.

2. MakcumanbsHoe yBenuuenue B POM: a) 500 pa3; 6) 5 000 pa3; 8) 50 000 pa3; r) 500 000 pas.

3. MakcumanesHoe paspemenue B POM: a) 1 um; 6) 10 aM; B) 1 MkM; T) 1 MM.

4. YUrto sBiIsIeTCSI HICTOYHUKOM JIEKTPOHOB B POM?

5. C moMmoIpio 4ero mpoucXoguT (POKYCHpPOBKa AJIEKTPOHHOTO IMy4YKa: a) MarHUTHas JIMH3a; 0) OOBEKTHBHAs JIMH3A; B)
KOHJICHCOpHAs JIMH3a; T') a+0; 1) 0+B; €) Bce epednciieHHBIE.

6. Ykaxxute Hanbosee UCHoJIb3yeMbIi THaNa30H YCKOPSIOIUX HApshkeHui npu pabote ¢ POM: a) 1-5 kB; 6) 5-30 xB; B) 10-
15 xB; 1) 15-20 xB.

7. Ha xakyto npesesibHyI0 TIyOnHY IIOBEpXHOCTH 00pasiia MPOHMKAET ITy4OK HAlpaBJICHHBIX MJIEKTPOHOB: a) 1 MKM; 0) 5 MKM;
B) 25 MKM; T) 2 MM.

8. BSE u SE s10...

9. B ueM oTiInuME IHEPrOAUCIIEPCUOHHOTO OT BOJHOJUCIIEPCHOHHOIO IETEKTOpa?

10. MosxHo 1 B POM ncciienoBaTh TUBIEKTPUKH: a) Aa; ) HET; B) TOJIBKO MOCTIE MPEIBAPUTEIbHON 00paOOTKH (HAIIBUICHUS).



7
11. KadecTBeHHBIN SHEPTOAMCIICPCHOHHBIA aHAIW3 3TO: &) MOJyYeHUE CHEKTPANbHBIX JMHUH «IUCTBIX» JJIEMEHTOB; 0)

OIpeJIeJICHUE BaJOBOTO COJAEPXKAaHUs 3aJaHHOTO DJJIEMEHTa; B) OIpelelIeHHEe 3JeMEHTOB-IpUMecei B oOpasie; ) Bce
BBIIICTIEPEUUCIICHHOE.

12. Uro ucnomnb3yercs B kKadecTBe 3TaloHOB B POM npu xuMudeckoM aHanuze?

13. IlokazaTeneM TOYHOCTH PHEPrOAUCIIEPCHOHHOTO M BOJIHOJMCIEPCHOHHOTO aHalu3a sBisieTcs: a) pupo-3er; 0) curma; B)
cpenHee apu(pMETHIECKOE; T) OTHOIIEHUE ITHK/(OH.

14. B xakux eIWHHUIAX BEIBOJUTCS XUMUYECKUH aHANMH3 CyTb(UI0B: a) B aTOMHBIX IPOLEHTaX; 0) B BECOBBIX MIPOICHTAX; T) TIO
CTEXHOMETPHH.

15. OOBsicHUTE XapaKTep 3aHIKCHUS PEATbHBIX CYMM XMMHYECKHUX JIEMEHTOB NPH aHAJIN3€ THAPOOKHCIOB U KapOOHATOB.

16. KaptupoBanue B POM 3T10: a) cocraBieHHe reosIorHYeckoil KapTel; 0) cocTaBlieHHE KOOPAMHATHOM CXeMbl 00pasla; B)
N3y4eHUE XUMUUECKUX HEOAHOPOIHOCTEH 00pasia.

17. I'naBHBIMH yCTIOBUSIMU TOJYYEHHs] Ka4eCTBEHHBIX M300paxkeHUH B POM sBnsroTCs: a) MOMMpPOBaHHAS MOBEPXHOCTH; 0)
HarblJICHHAs YIJIepoIOM ITOBEPXHOCTh; B) HANIBUICHHAS 30JI0TOM TIOBEPXHOCTD; I') OTCYTCTBHE BHEUIHUX MOMeX (MarHUTHBIX U
JIEKTPOMAarHUTHBIX HABOJIOK, BUOpAIMH | TIp.); 1) CTaOMILHOCTh pabOThI BAKYyMHOH CHCTEMBI.

18. Tlepeuncnure ocHOBHBIE 00TacTH IpuMeHeHs POM.

19. Hapucyiite cxemy ctpoeHuss POM.

MNepeyeHb nabopaTopHbIX 3aAaHUN
NabopatopHas paboTta Ne1 BeinonHuTb onpeaeneHne MMHepara no ero peHTreHocnekTpanbHOMY npoduo

Na6opaTtopHas paboTa Ne2 [Toaroroka mpod reoorndeckux 00pasroB K GU3HUKO-XUMUISCKUM
HCCJIEI0BAHUAM

NabopaTtopHble paboTbl BLIMOMHAKTCA Ha 06OpyAOBaHWM, MMEOLEMCH B PacrnopPsHKEHUU reornorm4eckoro
dakynbTeTa BI'Y n ueHTpa KonnekTmBHOro Nonb30BaHMsA Hay4yHbiM obopyaosaHvem BIY. [Ina BeinonHeHus pabot
CTyAeHTaM npefocTaBnsATcs 0bpasLbl ropHbIX MOPOA4 M MUHEeparbHbIX arperaTos, NOMAsSPU3aUMOHHbIE U PYAHbIE
MUWKPOCKONMbI, PaCTPOBbIN 3MIEKTPOHHbBIA MUKPOCKON C CUCTEMOW 3HEProgMcnepCuOHHOrO MWKpOaHanu3a, peHTreH
hrnyopecueHTHbIM aHanusaTop, Habop wnndgosansHoro obopyaoBaHuS.

TecTupoBaHue NpoBOAUTCSA B NMUCbMEHHOW (bOpMe C MocreayroLen npoBepkon NpaBUMbHOCTH
OTBETOB npenogasaTenem. B crnyyae npuMeHeHWs AUCTAHUMOHHBIX TEXHOSIOMMN TecTUpOBaHue
nNpoBOAMTCA C NPUMEHEHMEM BO3MOXHOCTEN obpasoBaTensHoro noptana BIY; ucnonesyetca Tpu Bnga
BOMPOCOB: 1) BONPOCHI C O4HMM NpaBuSibHbIM BapuaHTOM OTBeTa, 6anmnbl HAYMCNAKTCA 3a NPaBUSbHbIN
OTBET; 2) BOMPOCHI C HECKOSTbKMMU NPaBUibHBIMW BapMaHTamMn OTBETA, 3a Kaxdbl NpaBuibHbIN OTBET
HaumcnaTes 6annbl, 3a Kaxabli HeNnpaBuIbHbIA — CNUCBLIBALOTCS; 3) BONpockl 63 BapuaHToB OTBeTa,
OLleHMBAOTCA NpenogaBaTenem Bpy4yHyHo.

[na oueHuBaHWs pe3ynbTaToOB BbINOMHEHMS nabopaTopHbix paboT MCNoMNb3yTCa crieayrowme
nokasaTenu:

1. Wcnonb3oBaHue HeOBX0AMMOro KoMMniekca MeToaoB A pelleHns NOCTaBeHHOW 3a4aun.
2.  be3owmnboyHOCTb N HENPOTUBOPEYMBOCTL PacYeToB, COOTBETCTBUE NX 3afade paboThl.

20.2. NpomexyTo4yHan atrecTayus

MpomexxyTouyHast aTTecTauuss no AUCUMINIIMHE OCYLLECTBISIETCA C MOMOLLbI  CeaytoLmx
OLIEHOYHbIX CPE/ICTB: BONPOChHI K 3a4eTy.

Ne i/t

1 3amaun PU3NKO-XUMUIECKUX UCCIIEIOBAHUI TOPHBIX TIOPOJT ¥ Py, X POJIb B TOOBIYE MTOJIE3HBIX
HCKOIIaeMBIX.

2 Hamnpasnenus pa3BuTsi GU3NKO-XUMHUECKHUX MCCIIEA0BAHNN TOPHBIX MTOPO U PY.

3 KauectBennsiii u koandectBeHHbIH PCMA.

4 I'panynomerpuueckuii 1 MOpHOMETPUIECKUN aHAIN3.

5 Munepanorugecknii ananus. I[lonroroska oopasiia B BHJe SMOKCHIHOTO OJI0Ka.
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6 PactpoBas snexTpoHHast MuKpockonus (POM).

I JlnarnocTrka MUHEpAJIOB, ONIPE/IEIICHUE TapaMETPOB AJIEMEHTAPHOM sUeKM MUHEpaJa.

8 Pentrenoda3oBblii aHAN3, KOJTMYECTBEHHBIM PEHTIeHO(A30BBIN aHAIN3.

9 M3ydenne nzomMopdu3mMa MUHEPAIOB, H3YUEHHE XapakTepa (pa3oBhIX NMpeBpalieHnii MUHepaa.

10 OmnpezeneHre CTENICHH COBEPIICHCTBA KPHCTAIIIYECKON CTPYKTYPHI BEMIECTBA.

11 PeHTreHocnexTpanbHbIHA ()IIyopeCIeHTHBIN aHAIN3.

12 MuKpopeHTTeHOCIEKTPATbHBIA aHATN3.

13 PeHTreHopannoMeTpudeckuil aHaIms3.

14 OMHUCCHOHHBIA CTICKTPATGHBIA aHATN3.

15 ATOMHO0-a0COPOIIMOHHBIN CIEKTPATBLHBIA aHAN3.

16 AKTHBaIMOHHBIN aHAMM3. MeTon pagrorpadum.

17 SAnepusrit ramma-pezoHanc (3ddext Meccbayapa).

18 CxeMa 3IIEKTPOHHOTO MUKPOCKOTIA.

19 THIBI 37I€KTPOHHBIX MUKPOCKOTIOB.

20 3amaun, pemaeMple ¢ TOMOIIBIO 3JIEKTPOHHBIX MUKPOCKOIIOB. [IpobomoaroToBka MaTepuana oopasia.
HamnpieHne mpoBOASIIEro MOKPBITHSL.

21 [IpenapupoBanue 00pa3IOB AJIsi MUKPOCKONMYECKUX MCCIICIOBAHUH.

22 MeTomp! cenapaltiyl py ¥ TOPHBIX TOPO/I.

23 PeHTreHOBCKHE CIEKTPHI YHCTHIX 3JIEMEHTOB.

3aueT npoBoauTcs B hopme ycTHOW Geceapl ¢ npenogasatenem. Oby4yatolemMycs 4aeTcs BpeMs
Ha MOArOTOBKY K OTBETYy Ha BOMPOCbI KOHTPONbHO-U3MEPUTENbHOIO MaTtepuana. B cnyvae
ANCTaHLMOHHOIO 06y4YeHns 3a4eT NPoBoAMTCS B hopMe BUOEOKOHbEepEeHLNM.

[nsa oueHmBaHMA pe3ynbTaTtoB 00y4eHUs Ha 3a4eTe UCNOoNb3yTCA cneayoLwmne nokasarTenu:
1) 3HaHKMe y4yebHOro Matepuana v BriageHne noHsATUAHLIM annapaTom;

2) yMeHWe CBA3bIBaTb TEOPUIO C NPAaKTUKOMN;

3) yMeHune nnnicTpnpoBaTh OTBET NpuMepamMu, haktamu, JaHHbIMU Hay4HbIX UCCeaoBaHui;
4) ymeHne NpUMEHATb TEOPETUYECKME 3HAHUS NS PELLEHNS NMPAKTUYECKMX 3adaq.

[ns oueHmBaHus pe3ynbTaTtoB 06y‘-IeHI/IF| Ha 3a4eTe UCNoJb3yeTCd — 3a4TeHO, HE 3a4TEHO.
CooTHoLEeHNe nokasaTenen, Kputepues U LLKarbl OLUEeHNBaHUA pe3ynbTaTtoB 06yquM;|.

YpoBeHb
KpuTepumn oueHnBaHnsa KoMmneTeHuunin cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMNEeTEeHLNN
lNonHoe coomeemcmeaue omeema obyuaruwezocs ecem | [losbiweHHbIl 3aumeHo
repeyucrieHHbIM riokasamesnsm, Uunu omeem Ha KOHMPOJsbHO- YpO8eHb

usmMepumesnbHbIl  Mamepuan He coomeemcmeyem O00HOMY U3
nepeyucnieHHbIx nokazamened.

Omeem  Ha  KOHMPOIbHO-U3MEPUMEsbHbIU — Mamepuan  He - He 3aumeHo
coomgemcmayem f1t06bIM U3 NepeyucieHHbIX nokazamesned.

20.3. ®PoHA OUEHOYHbIX cpeacTB c(hOpPMUPOBAHHOCTU KOMNETEHLUN

OlNK-2. CnocobeH nNpuMeHATbL MeToAbl U CMOCOObLI reosioro-3KOHOMUYECKOM  OLIeHKMU
MUHepanbHO-CbIpbeBOM 6a3bl U MECTOPOXAEHUIN NONE3HbIX UCKOMaeMbIX

MepeyeHb 3apaHun AnNs NpoBepku cPoOpMMPOBAHHOCTU KOMMNETEHLUN:

1) 3aKkpbITble 3a0aHus (TEeCTOBbIe, CpeaHUN YPOBEHb CIOKHOCTH):

3AOAHWE 1

MpuknagHas reonorns - KOMNeKC ANCUUNINH, HanpaBIeHHbIX Ha peLleHne 3agaqn:
1. YTOouHeHus Bo3pacta 3emnu

2. TEKTOHUKN NUTOCAEPHBIX NAINT

3. NonckoB 1 pa3Beaku Nosne3HbIX UCKoONaeMbIX

4. 3pontouunm 3emnu



3A0AHUE 2. K reodusmndecknm metogam UCCreaoBaHust Heap OTHOCUTCS:
1. M'eoxpoHonorus

2. OHTOreHus

3. N'paBupasBegka

4. Dxonorus

3AOAHUE 3 K reodumsnyeckum metogam nccrnegoBaHns Heap OTHOCUTCS:
1. l'eoxpoHonorus

2. MpobvpHbIA aHanu3

3. BepTuKanbHoOe aneKkTpuyeckoe 3o0HAUpPOBaHUe

4. Dxonorus

3AOAHUNE 4 MeTtoabl ndyveHusa 3emnu?

1. KOCMUYECKME, reoXuMn4eckme, reoriormyecKkoe KapTupoBaHne
2. AMcTaHUMOHHbIe, reonormyeckue, reopmsmyeckue

3. reorpadhunyeckme, reodmanyeckmne, neTporpaguieckme

4. Tomorpacduyeckme

3AOAHUE 5 MpamMble cnocobbl N3y4eHnst CTPOEHNST 3€MHOWN KOpPbI?
1. 6ypeHmne CKBaXXMH U NPOXoaKa ropHbIX BbIpaboTOK

2. KOCMU4YecKoe 30HOANPOBaHME N cencMopa3sBeaKka

3. reoxMMmmnyeckoe KapTMpoBaHue u pagnomeTpus

4. onpo6oBaHune

3A0AHUE 6 B 3emHon kope npeobnagatoT MyHeparbi:
1. Xanbkorenuasbl

2. docaTbl

3. Antomocunukarbl

4. Cynbatsl

3A0AHUE 7 Kakue cBA3KM 31EMEHTOB MOTYT CO34aBaTh «KapKaCHbIE» CTPYKTYpPbI?
1. Kucnopop n kpemHumn

2. Xnop n HaTpui

3. Cepa u xeneso

4. Meab v UMHK

3ALOAHWE 8 Ha3oBute nopoabl, B KOTOPbIX YAacTO BCTpeYaeTcsa anmaoT:
1. CKapHbI

2. Pnonutel

3. JonomuTthbl

4. paHUThI

3A0AHUE 9 PygHble MmuHepanbl, He obnagatowmne MmetTaninyecknm 6reckom:
1. AHTUMOHMUT, remaTuT

2. KuHoBapb, aypMnurmeHT

3. Cbaneput, nuput

4. JIAMOHUT, rmgporeTuT

3AJAHNE 10 MuHepansl ¢ 60nbLUoin yaenbHOW Maccomn:
1. JlnmonuT, KkBapy

2. ManuT, nonesble WnaTbl

3. bapuT, raneHur

4. AnaTtut, xnoput

2) OTKpbITble 3afaHung (TeCTOBbl€, NOBbILLEHHbIA YPOBEHb CITOXXHOCTM):
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3AOAHUE 1. B kauecTtBe npenapaToB AN ONTUYECKON MUKPOCKOMUWN B re0NIorm MCnonb3yTes:
OtBeT: Wnnd, aHwnndp

3A0AHUE 2 Hasoeute Hanbonee pacnpocTpaHeHHbIE TUMbI BarlOBOro aHanmsa B reosiormu.
OTtBeT: PeHTreHO-hIoopeCLEHTHbIM aHannsa, CnekTpasbHbIA aHanms.

3A0AHUE 3 JlokanbHbli aHann3 B reosiornm NpoBoasT Ha Npubope, KOTOpbI Ha3biBaeTCs:
OTBeT: JHEeprogMcnepCuUoHHbIN UKW BOSTHOBOW aHanNu3aTop.

3A0AHUE 4 CnoxHoe BakyyMHOE YCTPOMWCTBO, rAe NPOUCXOAUT B3aMMOLENCTBME Yy3KOHAMNpPaBreHHOro
nyyKka 3apsPKEHHbIX 3NIEKTPOHOB C MOBEPXHOCTbIO 06pasua — 3To ...
OT1BeT: PacTpoBbli 3NIEKTPOHHbBIN MUKPOCKON.

3AOAHME 5 B npuHuune paboThbl NexuT pasgeneHve HebonbLUON HaBECKM MCcCnenyemoro
BeLecTBa N0 aTOMHOW macce. BctaButb nponyLieHHoe.
OTBeT: MOHHOro 30HAA.

3AOAHUE 6 Kak HasbiBaeTca meToa ncnapeHus HebonbLwion nopuum obpasua npy noMmowm nasepa?
OTBeT: LA-ISPMS CnekTpomMeTpust UHAYKTUBHO-CBA3aHHOM NMa3Mbl C nasepHomn abnsumen

SAOAHUNE 7 MeTon TepMOKPYOMETPUN NPUMEHSIETCA A58 U3yHeHUs:
OTtBeT: bnongHbIX BKMIOYEHNN.

3) oTKpbITbIe 3a4aHUs (CUTYaLMOHHbIE 3a4a4U, CPpeAHUI YPOBEHb CITIOXHOCTU):

3AOAHUE 1. MpuHumn paboTbl Kakoro npubopa nokasaH Ha pUcyHke?

MponopUMOHaNbHbIA
[IETEKTOP C 3/1EKTPOHUKOM
HighSense

HTTEHOBCKOTO U3NY4EHUA
€ TONLNHOWM OKHa TPY6GKKM 75, CUMHTUANALMOHHBIV ASTEKT

1 28 MKM M MOKpbITUEM C 3N1EKTPOHNKON HighSel
‘SampleCare

Mpumep oTBeTa: XRF PeHTreHo-hrtoopecUeHTHbI aHanms .

3AJAHUNE 2 Kakumun metogamu nonyyaroT NOA0OHYI0 OTYETHYIO KapTUHY ?



TeoxMmMM4ecKoe KapTHposaHme
pacnpegeneHna 3NeMEHTOS B
NaneoHTONOMMMK: OKaMEHENSA
060/104KE U3 BMMOHHTE C PAITMYHBIMMA
HaNONHUTENAMM PEKYLLKN

HanonHutens pakywku (1):
KOHUEHTpaumsa Ca, KOpPEAUpYyoLan C
6eKEBO-KOPHUYHEBBIM HaNONHUTENEM

Wso6paxerHue npobbl C Kamepbl
BbICOKOTO paspeweHna 8 Mapping

Client cnekypomeTtpa S8 TIGER cepuu 2:
1306parkEHHE C BbICOKMM paspelleHnem
ONA onpegenetdna cBo60aHO BuiGupaemon

obnacv CxaHupoBaHUA

HanonHurens pakywkn {11):
KOHLEEHTPALMA KPEMHWA XOPOLIO
KOPPEAWUPYET C TEMHO-CEPbIM
HanNoNHUTENEM B LEHTPE M Ha BXOAE
000104 KN BMMOHUTA

KOHUEHTPaUMA CTPOHLUMA NOKa3biBaeT
ocTaTku 6enok 0BoNoUKK K ABASETCA

camon 60NblLIOH BO BHEWHEW OG0A0OUKE U
CaBMO HH3KOM B LUEHTPE OTCEKOB

Hanonnurens paxkywxu (I11}:
KOHUEHTPALMA »EeNe3a NoKasnisaeT
NOACHKUTENBHYIO KOPPENALMIO C
KOHUEHTDAUMEN KDEMHUA U ABNIETCA
CaMOM BbICOKOM Ha BXo4e B O60N0MRY

Mpumep oTtBeTa: XRF, EDS

3AOAHUME 3 Y10 BbI BUAMTE HA PUCYHKE?

SNEKTPOHHOE
U3Ny4eHue_—
- /

N - 1 /-
npolegune yepes obpaasey
BNEKTPOHbI

Mpumep oTBeTa: Cxema pabotel P3M.

Kputepun 1 WwWKanbl oueHUBaHUA:
[ns oueHBaHWS BbINONMHEHUS 3a4aHUI Ucrnonb3yeTca 6annbHas WwKana:
1) 3aKkpbITble 3a0aHUNS (TECTOBbIE, CPEeAHUN YPOBEHb CIOXHOCTH):
e 1 6ann — ykasaH BepHbI OTBET;
e (0 6annoB — yka3aH HEBEPHbLIN OTBET, B TOM YMCIE YAaCTUYHO.
2) OTKpPbITble 3aaHns (TECTOBbIE, MOBbLILLEHHbI YPOBEHb CITOKHOCTU):
e 2 6anna — ykasaH BEpHbI OTBET;
¢ 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YUCIIE€ YACTUYHO.
3) OTKpbITbiE 3a0aHus (CUTYaLIMOHHbIE 3a4a4u, CPeHMNN YPOBEHb CIOXKHOCTU):
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e 5 GannoB — 3agjaHMe BbINOSIHEHO BEPHO (MOMyYeH npaBwibHbIA OTBET, 0OOCHOBaH
(aprymeHTMpoBaH) xo4 BbINOMHEHUS (NpyY HEOBXOAMMOCTH));
e 2 Ganna — BbINOMHEHWE 3adaHUsA COAEPXUT He3HauuTernbHble ownbkn, HO npuBeaeH

NpaBUIbHbIN X0 PAcCY>XAEHUI, NN NONyYeH BEPHLIN OTBET, HO OTCYTCTBYeT 060CHOBaHWe xoaa
€ro BbIMOSTHEHMS (€CNU OHO ObINO HEOOXOAUMBLIM), UNN 3adaHNe BLINOSIHEHO HE MOJTHOCTLHO, HO
nony4yeHbl MNPOMEXYTOYHblE (Y4acTUYHbIE) pesynbTaTbl, OTpaxawwme MNpaBUNbHOCTL XoAa
BbINOMIHEHNST 3afaHusA, WNW, B Cryyae ecnv 3agaHue COCTOUT U3 BbINOJSIHEHUS HECKOSTbKUX
nogsagaHui, 50% KoTopbIX BbIMOMHEHO BEPHO;

e 0 6annoB — 3agaHve He BbINOMIHEHO WM BbINOSIHEHO HEBEPHO (XOA4 BbIMONTHEHUS OLWNBOYEH
UNn cogepXuT rpybble owmnbKkM, 3HAYMTENBHO BNNAIOLLME HA AanbHENwWee ero nsyvyeHue).



