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1. llesu u 3212494 AU CIUILIHHBI

Lenb qucuuIuivHbl - chOpMUPOBaTh KOMIETEHIIMU B 0071aCTH MOCTAHOBKH U PEIICHUS
3a/1a4 ONpeneseHUsl CTPYKTYPbI BEIECTB. 3aAa4u JUCHUILUIUHBL: 1. O3HAKOMHUTHCS C
OCHOBHBIMH NPSIMBIMHU ¥ KOCBEHHBIMH METOJIAMH OINIPEAENEHUS CTPYKTYpBI. 2. M3yunTh
OCHOBHBIE MPUHUUIIBI pa0OThI UCCIIEI0BATEIHCKOTO 000PYI0BaHUS, IPUMEHIEMOTO JJIs
ONpENENICHUs CTPYKTYpPHL. 3. HayunTbCsl CTaBUTHCS MCCIEN0BATENBCKHAE 3a0a9N JUIS
OTPEJIENICHHS CTPYKTYPhI M BBIOUpATh MyTH UX perieHus. 4. OcBouTh NpuémMbl 00pabOTKU
JAHHBIX M aHAJIU3a MOJYyYEHHBIX IKCIIEPUMEHTAJIbHBIX PE3YJIbTaTOB.

Kparkoe cogepkaHue TUCHMIITIMHBI

JIeKUMOHHBIN KypC MOCBALIEH TEOPETUUECKUM OCHOBAM IPSIMBIX U KOCBEHHBIX METO/IOB
OTPEENICHHs CTPYKTYPBbI, IPUHIIKIIAM PaOOThI HCCIIEA0BATEIHLCKOTO 000PYA0BAHMS,
MeTozaM IpoOonoAroToBku. IlpakTruueckas 4yacTh MpeArnogaraeT 3HakoOMCTBO ¢ pabOToOMH
psiJia COBPEMEHHBIX BRICOKOTEXHOJIOTMUHBIX UCCIEA0BATEIBCKUX TPUOOPOB
(ompenenuTenb NOPOBBIX XapakrepucTuk ASAP-2020, ananuzaropsl pa3Mepa 4acTHI] B
cycnien3uu (komrieke) Microtrac S-3500, Nanotrac 253 Ultra, koMmruieke CKaHUPYIOIIEH
anekTponHoi mukpockoruu Jeol JSM-7001F, EDS Oxford INCA X-max 80, WDS Oxford
INCA WAVE, EBSD u HKL, npocBeunBaromiuii 31eKTPOHHBIA MUKPOCKOI BEICOKOTO
paspemenus Jeol JEM-2100, mudpakromerp peHTreHOBCKH mopomkoBeIi Rigaku Ultima
IV, monokpucraneubiil quppaxrometp «Bruker» D8 Quest, BomHOBOM
penTrenodiayopecteHTHbIi criekrpomeTp Rigaku Supermini, anHanuTruyeckuii KOMILIEKC
Ha 0aze razoBoro xpomaro-macc crnekrpomerpa Shimadzu GCMS QP2010 Ultra,
ABTOMAaTU3MPOBaHHAs CUCTEMA KUAKOCTHOM Xpomarorpaduu Shimadzu Prominence LC-
20, cnekTpoQoTOMeTp yAbTpaHrOIETOBOrO U BUAUMOTO Jiharna3oHa crekrpa Shimadzu
UV-2700, cnektpodotomerp uHppakpacHoro nquanazona cnekrpa Shimadzu IR Affinity-
1S, cucrema TepMUYECKOTO aHANIM3a B COCTABE CUHXPOHHOTO TEPMUYECKOTO aHAIIM3aTopa
(TT-ACK) Netzsch STA 449C «Jupiter» u KBapynoJbHOrO Macc-ciekrpomerpa QMS
403C «Aéolos», cunxponnbiii Tepmuueckuit ananuzatop (TT-JICK) Netzsch STA 449F1
«Jupiter»). Taxxke mIaHUPYETCSI 03HAKOMUTBHCSA C PE3YJIbTaTAMU UCCIIETOBAHMS HA JaHHBIX
npubopax U MOAX0JaMH K aHAJIU3Y Pe3yJIbTaToB.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[Inanupyemble pe3yabTaThl OCBOCHUS [1nanupyemble pe3yabTrarsl
OIT BO (kommieTeHIInN) 0Oy4eHUs 110 TUCHUTUTHHE
3HaeT: OCHOBHBIE TPUHIUIBI pAOOTHI COBPEMEHHOTO
OIIK-1 CnocobeH aHaIu3upoBaTh U MCCJIEIOBATEIBCKOTO 000PY10BaHUS
HMHTEPIPETUPOBATH PE3yIbTaThl XUMUUECKUX  [MIMeeT npakTUYeCKUil ONBIT: UCIIOIb30BAHUS
SKCIEPUMEHTOB, HAOMIOACHUN U U3MEPEHUI COBPEMEHHOM anmnaparypsl IIpH NPOBEACHUN

Hay4YHbIX I/ICCJ'IeI[OBaHI/Iﬁ B 00J1aCTH XUMHHU

3HaeT: OCHOBHBIC MPUHIIUIIBI PEIICHUST 00OPaTHBIX

3a/1a4 C UCTIOIh30BAHHEM COBPEMEHHBIX

OIIK-5 CniocoGeH moHMMaTh MPUHIUIIB pa0OThl  [MH(DOPMAITMOHHBIX TEXHOJIOTHI

COBPCMCHHBIX HH(bOpMaI_[I/IOHHBIX TEXHOJIOTUI U |YMeeT: COCTaBIIATh AJITOPUTM JIs PCIICHUA
UCTIOJIB30BaTh UX ISl PEIICHUS 33129 00paTHBIX 334 Ha IPUMEPE COBPEMEHHBIX

HpO(i)CCCHOHaHLHOﬁ ACATCIIbHOCTHU NCCIICO0BATCIbCKUX METOL0OB
HMeeT nmpakTUYeCKui OmbIT: 00pabOTKH
CHEKTPOCKONMMYECKUX U CIIEKTPOMETPUUYECKHUX




JaHHBIX

[IK-3 CniocoGeH BbIOMpATh U UCIIONIb30BaTh
TEXHUYECKHUE CPEJICTBA U METO/bI UCIIBITAHUIN AJIs
pEIIEeHUs UCCIIEIOBATENbCKUX U TEXHOIOTUYECKUX

3a/1a4 XMMHYECKOH HaIlpaBIEHHOCTH

3HaeT: COBPEMEHHbIE (PU3UIECKUE METOIBI
MCCJICIOBAHMSI, BO3SMOXXHOCTH, OTPAaHUYCHHS
METOZI0B

YMeeT: BRIOpaTh PU3MUECKUN METOJT UCCIIeIOBAHUS
1J1s1 ONITUMAJIBHOTO PEIICHUsI IOCTABICHHOW 3a/1a4K
XMMHYECKON HAITPaBICHHOCTH

3. Mecro aucuuninubl B ctpykrype OII BO

[TepeueHs MpeANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHs MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

1.0.18 ®Ousnyeckas XUMHUs,

1.0.17 Oprannueckast XUMus,

1.0.25 OducHbIe TPUIOKEHUS U TEXHOJIOTHH,
@J1.04 NudopMaIimoHHbIE TEXHOJIOTHH U
VICKYyCCTBEHHBIH MHTEIJICKT,

1.0.15 Heopranuueckas Xxumus,

1.0.16 ApanuTudeckast XuMusl,

1.0.12 [u¢poBbie TEXHOTOTHU

[Ipou3BoACTBEHHAs MTPaKTHKa (HayYyHO-
uccienoBarenbckas padora) (8 cemectp),
[Ipon3BoncTBeHHAS TIPAKTHKA (TIpeIIUIIIIOMHas ) (8
CEMECTD)

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.15 Heopranudeckasi XuMus

3HaeT: MpaBuUJia NOBEICHUS U pabOThl B XUMHUECKOMN
maboparopu, paBuia 6e30macHoi paboThI C
KUCJIOTaMU, IEJI0YaMH, CTEKIISTHHOM MOCYI0M,
ropesikamu, HarpeBaTeJIbHbIMU IPUOOpaMHU, IpaBUIIa
OMMCAHUS METOJUKHU POBEACHUS SKCIIEPUMEHTA,
BKJIIOUasi HAOJIIOIEHUS U BBIBOJIbI, TEOPETUUECKHE
OCHOBBI O0IIeH U HEOPTaHUYECKOU XUMHUH YMEET:
paboTaTh ¢ HEOPraHMYECKUMU BEILECTBAMHU C
Y4EeTOM UX CBOMCTB, BBIIIOJIHAThH PA3IUYHbIE
orepauuu ¢ coOI0AEHNEM HOPM TEXHUKH
0e30macHOCTH, 0QOPMISTH OTUETHI 110
1a00paToOpHBIM pabOTaM B COOTBETCTBUU C
TpeOOBaHUSIMU, OOBACHATD OJTYyUYEHHbIE
DKCIIEPUMEHTAJIbHBIE PE3YIIbTAaThl HA OCHOBAaHUU
3HAHUN XMMHH HENIEPEXOAHBIX U TEPEXOIHBIX
HJIeMEHTOB VIMeeT npakTHYeCKUil ONBIT: OOpaleHus
C XUMHUYECKOU MOCY10, 1a00paTOpHBIM
000pyIOBaHHEM M XMMUYECKUMH PEaKTHBaMHU,
aHaJIM3a pe3yJbTaToOB 3KCIIEPUMEHTOB U
HaOMIOACHUH C yUeTOM XUMHUYECKUX CBOMCTB
HEOPraHUYECKUX COCAUHEHHI

1.0.25 O¢ucHble NpUIIOKEHHUS U TEXHOJIOTUU

3HaeT: COBpeMeHHbIE O(hMCHBIE TPUIIOKCHUS U
TEXHOJIOTHUH YMeeT: 0pOpMIISATE IIEKTPOHHBIE
TOKYMEHTBI C Y4E€TOM 3aJJaHHbIX TpeOoBaHuil Mmeer
npakTHYeckuil onbIT: padboTel B Microsoft Office
'Word, Microsoft Office Excel, Microsoft Office
Power Poin

1.0.16 AHanutHueckast XUMHUA

3HaeT: NPUHIIUIIBI CTPYKTYPUPOBAHUS OTUETA IO




UCCIICIOBAHUSM, CBSI3aHHBIM C aHATUTHYECKUM
oTpesieNIeHUEM, OCHOBHBIE TPEOOBaHUS K €T0
HalMCaHWI0, METPOJIOTUYECKNE OCHOBBI
XMMHUECKOTO aHaJn3a, OCHOBbI XUMUYECKUX U
(U3UKO-XUMUUECKUX METOZOB aHAIN3a, paCUeTHbIE
U rpaduuecKrue METO/IbI pElIeHHs TUITOBBIX 3a7a4
QHATUTUYCCKOW XUMHH, IPAKTHKY
PaBUMETPUUECKOTO, TUTPUMETPUUYECKOTO,
KUHETHYECKOTO0, AJIEKTPOXUMHUUECKOTO,
XpOMaTorpapuuecKoro 1 CreKTPOCKOMUYECKOro
METOZIOB aHaAJIM3a YMEET: COCTABIISITh OTUET O
pesysbTaTax padoThl B aHATUTHIECKOM JTabopaTOpuu
U KOPPEKTHO MPEJICTABIATH PE3YyIbTaT
QHAIMTUYECKOTO OTpe/ieNICHUs], OLIEHUBATh
[IPUTOAHOCTD U I0CTOBEPHOCTh METOJUKH aHAJIN3a,
00pabaThIBaTh Pe3yabTaThl aHAJIN3a B COOTBETCTBHH
C aTTECTOBAHHOW METOIMKOM, SKCIIEPUMEHTAIILHO
peann30BaTh NPONUCh METOIMKH aHAIN3a, BIOPATh
XUMUYECKUI UK (PU3UKO-XUMUYECKUI METOA
aHaJIM3a B COOTBETCTBHH C OCOOEHHOCTHIO 00BEKTa
uccienoBanys Mmeer npakTU4eCKuii OIbIT:
00BSICHEHHSI aHAJTUTUYECKUX CUTHAJIOB U BaJUAalni
METOAMK aHAJIN3a, IPOBEACHMSI CTaTUCTHUYECKOM
00pabOTKH M KOPPEKTHOTO MPEACTABICHUS
QHATUTHYECKUX PE3YJIbTaTOB, OOPAIICHHUS C
1abopaTOPHOM M MEPHOM TTOCY/IOH,
QHAJIMTHYECKUMHU BECaMH, CTaHapTHBIMHU
QHATMTUYECKUMHU TPUOOpaMH, pelICHHUS TUITOBBIX
3a/1a4 aHAJTUTUYECKON XUMHHU, UCTIONB30BaHHUS
XUMHUYECKUX U U3UKO-XUMUYECKUX METOJIOB
aHaJIM3a JUIs pEeLIeHMs] UCCIIeI0BaTEIbCKUX U
TEXHOJIOTMYECKHX 3a]1a4

@J1.04 NudopMaimoHHbIC TEXHOJIOTHH U
VCKYCCTBEHHBIN MHTEIICKT

3HaeT: croco0bl 00pabOTKK AAHHBIX B AJIEKTPOHHBIX
Ta0JIMIIaX U B CIIELUAIN3UPOBAHHBIX TPOTPAMMHBIX
CpPE/ICTBaxX, COOTBETCTBYIOIINX HAIPABICHUIO
MOATOTOBKH, 6a30BbI€ METO/IbI MAIIMHHOTO
00y4eHHs B 3a/1a4axX aHAJIN3a JaHHBIX H
0COOEHHOCTH MX IMPUMEHEHHS, a TAKKE CIIOCOObI
OCYIIECTBICHHUsI COOpa M MOATOTOBKH TAHHBIX IS
CHCTEM MCKYCCTBEHHOTO MHTEJUIEKTa YMEeT:
NPUMEHSTH TUIIOBBIC U CIICIIHATN3UPOBAHHbIC
pOrpaMMHBIE CPECTBA AJIsi OOpPaOOTKH TaHHBIX,
KJ1acCU(PUIMPOBATh U UACHTU(DUIIMPOBATH 3a7a4l
MCKYCCTBEHHOTO MHTEJUIEKTa; CTPOUTH IPOTHO3BI HA
OCHOBE 0a30BBIX METOIOB MAITMHHOTO O0YYECHUS
IUIs peleHns npodeccHoHalbHBIX 3a1au Mmeer
MPaKTUIECKHUH OTIBIT: UCTIOIH30BAHUS COBPEMEHHBIX
UH(QOPMAITMOHHBIX TEXHOJIOTHHA U
CTEeUATN3NPOBAHHOTO IIPOTPAMMHOTO 00€CIeYeHNUS
U1 00pabOTKHU U MTpEACTaBIeHUS HHPOPMALIUH B
3a7a49ax MpoQecCHOoHAIBHON IESITeTbHOCTH

1.0.18 dusnueckass XuMusa

3HaeT: OCHOBHbIE 3aKOHBI 0a30BbIX Pa3esioB
¢u3nUecKoil XMMHUU, OCHOBHBIE
TCPMOJAUMHAMUYCCKUEC U TCPMOXUMHUYCCKUC
XapaKTepUCTUKH BEIIECTB, TapaMeTphl

XMMHUYECKOT0 U ()a30BOro paBHOBECHS,




KMHETUYECKUE TapaMeTpbl XMMUUECKUX PEaKIUil U
3aKOHOMEPHOCTHU X U3MEHEHUs B QU3UKO-
XMMHUYECKHUX MTPOLECCAX, TEOPETUYECKUE OCHOBBI
XUMHUYECKON TEPMOAMHAMUKHN U KUHETHUKH,
FOMOTEHHOI'O M TETEPOr€HHOT0 KaTannsa,
DIIEKTPOXUMUHU YMEET: UCIIONIb30BaTh OCHOBHBIE
3aKOHBI (PU3MUYECKON XUMUH JUIs aHATTU3a U
WHTEPIIPEeTAllMK PE3yIbTaTOB SIKCIIEPUMEHTOB
XMMHUYECKON HAIIPaBJIEHHOCTH, OCYIIECTBIATh
DKCIIEPUMEHTHI B 001aCTH (PU3HUECKON XUMUH, HA
OCHOBE PKCIIEPUMEHTAJIbHBIX IaHHBIX ONPENEIATh
TEPMOJMHAMUYECKHUE U KHHETUUYECKUE
XapaKTePUCTUKH (PU3UKO-XUMUYECKHUX MPOLIECCOB,
MPUMEHSATH OCHOBHbIE 3aKOHBI (PU3NYECKON XUMHUH
JUISL PEIIEHUS] TEOPETUUECKUX U IPAKTUYECKUX
3a]1a4 XUMUYECKOW HAIPaBIEHHOCTH U aHaJIn3a
[OJIy4EHHBIX pPe3y/ibTaToB MiMeeT mpakTuyecKuil
OTIBIT:

1.0.12 [{udpoBbie TEXHOIOTUU

3HaeT: OCHOBHbIE MOHATUS UHPOPMATUKH; POPMBI U
crocoObl MpeacTaBieHus JaHHbIX B DBM; cocTas,
Ha3zHaYeHHE (PYHKIIMOHATBHBIX KOMIIOHEHTOB 1
nporpaMMHOTro obecrieueHus DBM;
KJIacCH()UKAITUI0 COBPEMEHHBIX KOMITHIOTEPHBIX
CHCTEM; CIeMATN3UPOBAHHBIE IPOTrPAMMHbBIE
CpEeICTBa, COOTBETCTBYIOIINE HAPABICHHUIO
MOATOTOBKM; O(HCHBIe TpuiokeHusFimeer
NPaKTUYECKHH OTBIT: 00ecreueHust 0e30MacHOCTH
UH(OPMAIIUH ¢ TIOMOIIBIO TUIIOBBIX MTPOTPAMMHBIX
CpeACTB (AaHTUBUPYCOB, APXUBATOPOB, CTAHIAPTHBIX
CETEBBIX CPEJCTB 0OOMeHa HH(popMalrei), CocoObI
00pabOTKH TaHHBIX B JIEKTPOHHBIX TAOIHIIAX U B
CHeNHATU3UPOBAHHBIX IPOIPAMMHBIX CPECTBAX,
COOTBETCTBYIOIINX HAIIPABICHHUIO

[OATOTOBKU YMEET: MPUMEHSATh TUIIOBbIE U
CTeMaTH3NPOBAHHBIC IPOTPAMMHBIE CPEACTBA JIJIS
00pabOTKU TaHHBIX YMEET: MPUMEHATh TUIIOBbIE
POTPaMMHBIE CpeICTBa 0(POPMIICHHUSI TEKCTOBOH H
POTrPaMMHOM JJOKYMEHTAIH, IPUMEHSTH TUIIOBbIE
U CIICIUATN3UPOBAHHBIE POTPAMMHBIE CPENICTBA
1 00pabOTKU TaHHBIX VIMeeT nmpakTuyecKuit
OTBIT: 00ecreueHus: 6e30MacHOCTH UH(POPMALIUU C
MOMOIIBIO TUITOBBIX IPOTPAMMHBIX CPEJICTB
(aHTUBHPYCOB, apXUBATOPOB, CTAHIAPTHBIX CETEBBIX
cpeacTB oOMeHa nHpopmanueii)

1.0.17 Oprannyeckasi XuMust

3HaeT: pu3nuecKue 1 XUMUYECKUE CBOMCTBa
[Pa3IMYHBIX KJIACCOB OPTaHUYECKUX COCAMHEHUH,
TUIIBI XUMHUYECKUX PEAKLUI B OPraHN4IeCKON
XUMUH, KJIaCCU(PUKALINIO OPraHUYECKUX
COEIMHEHUH 110 KJ1acCy ONACHOCTH, TEXHUKY
0€30MMacHOCTH MpHU paboTe C HUMU U YCIOBHS UX
XpaHEeHUs1, TPeOOBaHUS K CTPYKTYpe U 0(hOPMIICHUIO
OTYeTa 110 Hay4YHO-HUCCIIeI0BaTeNbCKON padoTe,
0COOEHHOCTHU CTHJISI HAYYHO-TEXHUYECKOTO TEKCTa,
TEOPETUUECKUE OCHOBBI OPraHU4YECKON XUMUU
'YMeeT: UCTI0Ib30BaTh 3HaHUS O CBOMCTBAaX

OPraHNYeCKUX COCTMHEHUN U UX PEAKIIMOHHON




MTPOCKT)

CHOCOOHOCTH JJISi HHTEPIIPETALuU
DKCIIEPUMEHTAIIBHBIX IaHHBIX, IPOBOJUTH CHHTE3
OpraHMYECKUX COEIUHEHHUH C NCIIOIb30BaHUEM
MMEIOLINXCST METOMK, HCIIOJIb30BaTh
(byHIaMeHTalIbHbIE 3HAHHUSI OPTAHUYECKON XUMHUHU B
00JIaCTH CMEXXHBIX AUCLUILINH IIPU PELICHUN
npodeccuoHaNBHBIX 3a/1ad ViMeeT mpakTudecKuii
OMBIT: PACIIM(PPOBKHU PE3yIbTATOB CIIEKTPAIBHBIX
METOZI0B UCCIIEI0OBAHMSI OPraHUYECKUX COEANHEHNH,
YCTaHOBJICHHS CTPOCHMSI OPTaHUYECKUX
COEJMHEHUI ¢ UCTIONIb30BaHUEM (PU3NIECKHIX
METOZOB UCCIIEIOBAHMSI, HATUCAHUS OTYETA 110
Hay4YHO-UCCIIEIOBATENbCKON paboTe (KypcoBOi

4. O0bém 1 BUABI yUeOHOI padoOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI cocTaBiseT 3 3.¢., 108 4., 70,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
7

OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 108 108

AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 48 48
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTU) IPYTHE BUIBI

aymuTopHbIX 3aHsaTHi ([13) 16 16
JIabopatopubie padoTsI (JIP) 0 0

Camocmosmenvras paboma (CPC) 37,5 37,5
MOATOTOBKA K 3a4ETY 7,5 7.5
MOJrOTOBKA K KOHTPOJIbHBIM paboTam 30 30

KoHcynpranyy u npoMexyTo4Hast aTTeCTaIus 6,5 6,5

By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - nud.3ager

5. ConeprkaHue TUCHMILIIMHBI

N O0beM ayTUTOPHBIX 3aHATHIA 110 BUIaM B
[\
aS,I[_eJ'Ia HaumenoBanue Pa3aciioB TUCHUIITINHBI qacax
P Bcero 71| m3 | np
1 |[MeTozbl, UCTIONIB3YIOLINE PEHTIEHOBCKOE N3ITyUYEHUE 12 8 4 0
2 |YO, Buanmas u kojebaTenbHast CIIEKTPOCKOIHUS 18 12 6 0
3 Meromer ®OC u XAFS, SAMP u OI1P 20 16 4 0
MeToab!l DIEKTPOHHON MUKPOCKOIIMHA U MacCC-
4 A p p 14 12 2 0
CIIEKTPOMETPHH
5.1. Jlekuuu
No No Koi-
HaumeHoBaHue uim KpaTkoe coJepKaHue JTEKIIMOHHOTO 3aHATHUS
NIeKIUH[pa3aena BO




qaCcoB

PeHTreHoBCKOE U3IIyyeHHe: Juana3oH, cBocTBa. [lonyueHrue peHTreHOBCKOTO
W3ITy4CHHS B PEHTTEHOBCKOM TPpyOKe M B CHHXpOTpoHe. PacmudpoBka cTpyKTyphI
C HCIIOJIb30BAaHUEM CPEJICTB UCKYCCTBEHHOTO MHTEIUIEKTA. TOPMO3HOE U
XapakTepucTuiyeckoe nuznyuenue, K-, L-, M-cepuu, 3akon Moznu. YO-u3nydeHue:
TMara3oHbl )KECTKOTO U MArkoro Y®, cBoiicTea. TBEPAOTENBbHBIE U ra30pa3psAIHbIE
ncTOYHUKHN YO. [TonynpoBOJHUKOBBIE HCTOUHUKN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYLIECTBA U HEAOCTATKHU MOJIYIIPOBOJAHUKOBBIX HCTOYHUKOB B
CpPaBHEHUU C IPYTUMH BUJIAMH.

Onrtuueckuit quamna3on: YO, suaumsiid, UK. MIcTouHMKH BUTUMOTO U3TydYEeHHS.
JlromuHecteHIus, na3epHble uctounuku. MK-nuamason: 6nvxHMA, cpeqHuii,
nanpHui K. MUKpOBOTHOBBIN quana3oH. PaquoBOIHOBOE U3IIyYEHUE:
Mara3oHbl, ICTOYHUKH, IPpUMEHEeHUE. McciienoBaHne CTPYKTYphI BEIIECTBA.
[Ipsimast 1 oOpaTHast CTpyKTypHas 3anaqa. [I[porpaMMHbie cpeicTBa Ha OCHOBE
MCKYCCTBEHHOI'O MHTEJUIEKTA I PEIECHHS CTPYKTYPHBIX 3a/1a4.

Crpykrypa, OMMKHUN U TalbHUN MOPSAKH, KPUCTAJUIMYHOCTh, MOHO- U
MMOJIMKPUCTAILI, aHU30TPONUS CBOMCTB. PEHTT€HOCTPYKTYPHBIN aHAJIN3.
O6pa3zoBanue qUGPaKIMOHHBIX MaKCUMYMOB. Metosel JIays u Bynbeda-bparra.
PCA mpu momoIm MOHOKpUCTANBHOTO AudpakTomerpa. M3ydaembie 00beKTHI, R-
daktop. PacimdpoBka CTpyKTypBI 1O TaHHBIM MOHOKpHUCTaIbHOTO PCA ¢
MCII0JIb30BaHUEM CPEICTB HCKYCCTBEHHOIO MHTEJIEKTA.

[TopomkoBsiii POA. 3anuck nudpakrorpamM, ypaBuenue Bynbsga-bparra.
XapakTepuCcTUKH JU(PPAKIIMOHHBIX MAaKCHMYMOB, TTOJTy4aeMasi nHpopManus,
ypaBHeHue Llleppepa. ManoyrinoBoe peHTI€HOBCKOE paccessHue: u3y4aeMble
00BEKTHI, 3annCh U pacimdpoBka JaHHbIX MYPP. Huzko- u
BBICOKOTEMIIEPATYPHBIE IPUCTABKH: HEOOXOIMMOCTD UCIIOJIb30BaHMS, pean3alys,
NPUMEHEHHE JIUIsl UCCIIeIOBAaHHH.

Cnexrpockonus. /Jucneprupyronme cnekTpoMeTpsl. JlucneprupoBanue cBeTa Ha
npusMe, TUPPaKIMOHHOM peméTKe, CBETOMMIBTPaX, IPUMEHEHNE CBETOIUOI0B.
Henucneprupyroniuii CHEKTpOMETP: MPUHINII, BO3MOKHOCTH, MPEUMYIIIECTBA.
YO-puaumast, omkHsasa UK ciekrpockonus. Xpomodopsl, aykcoxpoMsl. ['urnco-,
0aTOXPOMHBIN C/IBUT, TUIIO- U TULIEPXPOMHBIN 3P PeKT — yeM 00yCIIOBICHBI U
BbI3BAHBI.

Wuterpupytomas cpepa. Onruyeckas IIIOTHOCTb, UANA30HbI A U JUTMH BOJIH.
[Tponyckanue. [llupuna 3anpeménnoit 30ub1. OnpeneneHue, npakTHIecKkoe
3HaueHue. Typoumumerpus, Hepenomerpus. CyITHOCTh METOJIOB U IPUMEHEHHUE.
JlnHamudeckoe ceeropaccesHue. CylHOCTb METOJIa U IPUMEHEHHUE.

Bo3HUKHOBEHHE U BUJIbI JTIOMUHECIICHIINH. JIFOMHUHECIIEHTHAsI CTIEKTPOCKOIHSI.
CymHocTs Metona u npumenenue. MK-cnekrpockomnus. Bo3HUKHOBEHUE U BUIBI
konebanuil. [IpuMenenue ams cTpykTypHoro aHanmsa. [Ipodomoaroroska s K.
3anuch CEKTPOB € TBEP/IBIX BEHIECTB (TaOleTKU, CYCIIEH3UH, TUIEHKH ). MeTo b
orpaxenus. HIIBO.

3anuch CeKTpoB ISl )KuaKocTel U razoB. MK cnexkTpockonus ucmyckaHusl.
Cnexrpockorusi KP. BozauknoBenue konebanuii. Ces3b ¢ K ciekTpockonuei.
CTpyKTYpHO-TPYNIIOBON aHAJIN3 B KOJIEOATEIbHON CIIEKTPOCKOIIHH.

MeTtoaet ®IC, kMHETHUECKask SHEPT U ANEKTpoHa. ICTOUHUKY U3ITydeHus,
XUMUYECKUHN CABUT U CyIHOCTHh MeTo0B YDIC u POC. ObpazoBanue Oxe-
AIIEKTPOHOB, CYIIHOCTh U TpuMeHeHue Oxe-cneKkTpockonuu. Bo3HUKHOBEHME
PEHTTCHOBCKOU (DITyOpECIIEHITNH, CYIITHOCTh U TpuMeHeHne POC.

10

YerpoiictBo mpubopoB @IC, cXOACTBO U pa3InuyMst sl KaKI0T0 METOA.
Bo3nukHoBeHHe criekTpoB XAFS, XumMudeckuil ciBUT. YCIOBUS 3alIUCH CIIEKTPOB
XAFS, 3anuch CieKTpOB JIJIsl pa3HbIX 00pas3IloB.

11

Metonet XANES u EXAFS, nonyuaemas uapopmanws. BosHUKHOBEHHE

MAroUMTHOI'O PE30HAHCA, YCJIOBUA BOSHUKHOBCHUA HMP, XAPAKTCPHUCTUKHU TIoJIEH.




Xumuueckuid casur B SIMP, koHCTaHTa SKpaHUPOBAaHUS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBUE, TTapaMeTphl, onpeaensieMbie B AMP.

12

3anuce cuexktpoB AMP, @ypee-criekrpomerpsl, A1ByMepHbI AMP. CniekTpockonus
OI1P, ciuHOBBIE BeliecTBa, g-GpakTop, XUMUUECKkHii caBur. HanpaBnenus
npuMmeHeHus JIIP, cniHOBbIE METKHU, CTUHOBBIE JIOBYIIIKH.

13

OO011Ke TPUHLIUIIBI ANEKTPOHHONH MUKPOCKONIMU. Buibl u3nydeHuid,
00pa3yIoIMXcs IpY B3aUMOACHCTBUH JIEKTPOHHOTO JIyda ¢ 00pa31om.
CkaHupyrolas 1 IpoCBEYHBAOIIAsl AEKTPOHHAsI MUKpocKonust. COmyTCTBYIOIINE
MeTO/Ibl, ToTy4yaeMas MHpopmarus. [IpodomnonroroBka Juist 31€KTPOHHON
MUKpockonuu. OcoOeHHOCTH MOATOTOBKH 00pa3ioB aiis COM. [IpoGonoaroroBka
s TIOM.

14

OCHOBHBIE IPUHIIUITBI MACC-CIIEKTPOMETPUH. PeskxMbl paboThl Macc-
cnekrpoMmerpa. KBanpynonbsHas, BpemsinponérHas 1 MAJIJIN macc-
cnexkTpoMeTpusi. OcOOEHHOCTH U MIPUHIIUIIBI peaTn3alii aTOMHO-CHUJIOBOH,
TYHHEJILHOU 1 OJMKHETIONbHON MuKpockornnd. J(uddepeHnnanpHas
CKaHMpYIOLIas KatopuMeTpusi. TepmorpaBumMeTpudeckuii ananus. [puHummnst
paboThI ¥ ToTy4aeMasi HH)OpMaIHs.

5.2. IIpakTHyeckue 3aHATUSA, CEMUHAPBI

Ne
3aHATHA

Ne

pas3zienal

HanmenoBanwne nimm KpaTKO€ COACPKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

YCTPONUCTBO CHHXPOHHOI'O TEPMUYECKOI0 aHAIM3aTOpa, OCHAIIEHHOTO
MprcTaBKamMu 715l Macc-criektpoMerpun 1 MK-crekrpockonuu razoo0pa3Hbix
[IPOYKTOB TEPMOJIN3a

[IpoGomnoaroroBka st repmudeckoro ananusa (TA), oOpaboTka manHbIX TA,
uHTeprpeTanys TA KpUBBIX, TOTydaeMbIe TapaMeTphl

[TpoGomoaroroBka st COM. Heopranndeckue u opraHndeckue 00hEeKTHI.

[Ipo6onoaroToBka 1 0COOEHHOCTH MUKpOaHain3a o0pa3noB merogamu EDS,
WDS, EBSD, XRF

[Ipo6onoxaroroska y1st [I9M BbIcOKOro pasperieHus

[TpoGomonaroToBka jutst macc-cniekrpomerpun, UK, KP, YO-sugumoii
CIIEKTPOCKOIUHU

2
3
4
5
6
7

WO (N NN

[Ipo6omnonroroBka st MmetonoB PCTA, POA, AMP, OITP.

N BN D (NN

5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crnncox nureparypsl (¢ yKazaHUEM
[Tonun CPC pasnesos, raB, cTpaHuil) / cceuika Ha  [CeMecTp

pecypc

Kon-
BO
JaCOB

duznyeckrue METOAbI UCCICIOBAHM:
METObl MATHUTHOTO PE30HAHCA, MaCC-
CIIEKTPOMETPHUH, 30HIOBOM U ANEKTPOHHOU

[MOITOTOBKA K 3a4€Ty MUKpPOCKOTHHU: yaeOHoe mocodbue / B.B. 7

ApnuH. — YensiOunck: M3naTenbekuii eHTp
HOVYpI'Y, 2020. — 96 c. dusnveckre METOABI
M CCIIE0OBAHMS, HCITOIB3YIOIINE JICKTPpOMATr-

7,5




HUTHOE M3JTyueHHe: yuebHoe nocobue / B.B.
AnuH. — UensOunck: M3naTenbCkuii EHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., Ceetnuunbiii B.A.
TepMuyeckuil aHaIu3 OpraHUYeCKUX
[MOJTUMEPHBIX MaTepUajIoB U KOMIIO3UTOB.
YueOHoe mocobue. — Tomck:
HarnmonanbHbBIH HCCIIEI0BATEILCKUN
ToMCKuli TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas 35ieKTpOHHAs
MUKPOCKOIHUS JIJIs1 HAHOTEXHOJIOTUM.
Mertonbl U npuMeHeHue. — M.
W3narenscto "JlabopaTopus 3HaHuit",
2014. — 600 c. bassuis, O. K. BBengenue B
Kypc «Du3udeckre MeToAbl UCCIET0BAHUS B
xuMun» : yaeoHoe nmocooue / O. K. bazpiis.
— 2-e mu3a. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®usnueckue MeTobl
MCCIICIOBAHMS B XUMUH : yueOHOe mocooue /
B. B. Jlykos, U. H. [llep6akoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.

IIOATOTOBKAa K KOHTPOJIbHBIM pa60TaM

DU3UYECKHUE METObI HCCIICI0BAHUS:
METOJIbl MATHUTHOTO PE30HAHCa, MacC-
CHEKTPOMETPHH, 30HI0BOI U 3JIEKTPOHHOU
MUKpPOCKOIIUU: yueOHoe nocobue / B.B.
ApnuH. — YensiOunck: M3naTenbekuii eHTp
OVYpI'Y, 2020. — 96 c. duznyeckre METOIbI
MCCIIE0BAHMS], UCTIOIB3YIOLIUE AIIEKTpOMar-
HUTHOE M3NTyueHue: yuebHoe nocobdbue / B.B.
ApnuH. — YensiOunck: M3naTenbekuii eHTp
OVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., CBetnuunsbiii B.A.
TepMuyeckuil aHanu3 OpraHUYeCKUX
[MOJIMMEPHBIX MATEPUAJTIOB U KOMITO3UTOB.
YaeOHoe mocodue. — Tomck:
HanmonanbHBIN HCCIIEA0BAaTEILCKUI
ToMmcknii TOCyTapCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas anekTpoHHas
MUKPOCKOIIUS JIJIsT HAHOTEXHOJIOTHA.
MeTtobl ¥ puMeHenne. — M.:
W3narenscTBo "JlabopaTopus 3HaHmit",
2014. — 600 c. ba3suis, O. K. BBenenue B
Kypc «DU3ndecKre MeTOAbl CCIICTOBAHMS B
xuMumny : yueobnoe nocodue / O. K. baspuisb.
— 2-e m3a. — Tomck : TT'Y, 2016. — 132 c.
JlykoB, B. B. ®uznueckue meTonsl
MCCIIEIOBAHMS B XUMHH : ydeOHOe mocooue /
B. B. JIykos, 1. H. Illep6akoB. — PocToB-
Ha-Jlony : O®Y, 2016. — 216 c.
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6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu




KOHTpOJ'II) Ka4yCCTBa OCBOCHMUA O6p&30BaT€HBHOﬁ IMporpaMmel OCYIICCTBIICTCA B
cooTBeTCcTBUM ¢ IlonoxxeHuem o 6aHHBHO-p€I>'ITHHFOBOﬁ CUCTEMC OLICHUBAHUA PC3YJIILTATOB

y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne | Ce-
KMjmectp

Bun
KOHTPOJISI

HazBanue
KOHTPOJILHOTO
MEPONPUATUSI

Bec

Makc.
Oamn

[Topsmox HayMCIeHUs
Oa1oB

YVun-
TEHIBA-
erca B [TA

Texymumii
KOHTPOJIb

KP1

KontponwsHas pabora
MTPOBOIUTCS HA
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MICHbMEHHO I10 OMJICTaM.
B Ounere — nBa Bompoca
W3 CIINCKA,
MPUJIAraoIIerocs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HAKOMUTHCA CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee o
METOIHYECKIM
MaTepHuaiam,
MPEICTABICHHBIM B
cUCTeME DIEKTPOHHBIN
IOVYpI'VY.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
[MOJTHOCTBIO, CTYAEHT
[MOKa3aj OTIMYHBIC
3HAHMS, JaH
[IPaBUJIbHBIN OTBET Ha
KaKIBIA 3aJaHHBIN
BOIpOC, 4 Oanma —
Ka)KJIbI BOIIPOC
PACKpPBIT XOPOLIO, C
I0CTaTOYHOM CTENIEHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PaCKpBIT
YIOBJIETBOPUTEIBHO,
HMEFOTCSI
OIpE/ICIICHHBIE
HEJIOCTaTKH I10 MOJIHOTE
1 COJIEP KAHUIO KaXKJI0TO
oTBeTa, 2 Oamna —
OTBETHI HE SABIISIOTCS
JTIOTMYECKHU
3aKOHUYCHHBIMH 1
000CHOBAaHHBLIMH,
Ka)KIBIM II0CTAaBICHHBIN
BOIIPOC PACKPBIT
HEYI0BJIETBOPUTEIIBHO C
TOYKH 3PEHUS TTOJTHOTHI

Qg epeHIIMPOBaHHbIH
3a4yer




U TITyOUHBI U3JI0KEHUS
MaTepuaia, B OTBeTax
MPUBOISITCS
OeccHCTEeMHEBIS
CBEJICHUS, OTHOCSIIHUECS
K ITOCTaBJICHHOMY
BOTIPOCY, HO HE JAOIIHe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTPOCHI WJTH
CofiepKaHNe OTBETOB HE
COBIIAZACT C
[MOCTaBJICHHBIM
BOrpocoM, 1 Gami —
rpyObie OMMUOKY B
OTBETE, BEPHBIMHU
sBisitoTCst MeHee 50%
oTBeTOB, () 0AJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymmii
KOHTPOJIb

KP2

KonTtponpsHas pabora
MPOBOIUTCS HA
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MUCHMEHHO IO OuIeTaMm.
B Ounere — nBa Bompoca
13 CIIHCKA,
MPUJIAraoIIerocs K
Ka)KJ10 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HAKOMHTHCS CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 1o
METOIUYECKUM
MaTepHaiam,
MPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
MOJIHOCTBIO, CTYJIEHT
MMOKa3aJl OTJINYHbIE
3HAHUS, 1aH
[IPaBUJIbHBIN OTBET Ha
KaKIBIA 3aJaHHBIN
BOIpOC, 4 Oaima —
Ka)KJIbI BOIIPOC
PACKpPBIT XOPOUIO, C
TOCTaTOYHOM CTETEHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PaCKpBIT
YIOBJIETBOPUTEIBHO,
NMEIOTCS
OIpEICIICHHBIE
HEJIOCTATKH T10 MTOJIHOTE

1 COACPIKAHNIO KAXKIOOT'O

¢ hepeHIIMPOBAHHBIH
3aueT




oTBeTa, 2 Oamia —
OTBETEI HE SBISIOTCS
TTOrMY€CKHU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
Ka)KIIBIA II0CTAaBJICHHEIN
BOTIPOC PACKPBIT
HEYIO0BJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TITyOWUHBI H3JI0KEHUS
MaTepuaia, B OTBETax
MIPUBOIIATCS
OecCHCTEMHEIC
CBEICHHUS, OTHOCSIIIECS
K ITOCTaBJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UJTH
coJiep>kKaHNE OTBETOB HE
COBIIAJIA€T C
[MOCTAaBJICHHBIM
BOIIpocoM, | Gayt —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, () 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP3

KontponpHas pabora
MPOBOJIUTCS HA
MPAKTHYECKOM 3aHITHH
B TeueHue 45 MUHYT
MMCBMEHHO T10 OMJIeTaM.
B Ouiiere — nBa Bormpoca
W3 CIIHCKA,
MPUIIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThI MOTYT
03HAKOMUTKCS CO
CIIMCKOM KOHTPOJIbHBIX
BOIPOCOB 3apaHee Mo
METOINYECKUM
MaTepuaiam,
MPE/ICTABICHHBIM B
cUCTEME DIEKTPOHHBIN
OVYpI'V.

5 0aJIOB — KaKIbIi
BOTIPOC PACKPBIT
MOJIHOCTBIO, CTYJICHT
MoKa3ajl OTINYHbBIE
3HAHWS, JaH
MPaBUJIbHBIN OTBET Ha
KaKIIBIA 3aJaHHBIN
BOTIpOC, 4 Oanna —
Ka)KJIbIid BOTIPOC

PacKpBbIT XOpOILLO, C

Qg epeHIMPOBaHHBIH
3a4yer




IOCTaTOYHOM CTEIIECHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
MMEIOTCS
oTpe/ieTICHHbIC
HEJIOCTATKH I10 TTOJTHOTE
U COACPKAHUIO KaXKJIOTO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBIMH,
KaXKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PEHUS TTOTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISITCS
OeccHCTEMHEBIS
CBEJICHMSI, OTHOCSIIUECS
K ITOCTABJICHHOMY
BOTIPOCY, HO HE JAOIIHe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
CofiepKaHNe OTBETOB HE
COBITAJIACT C
[1OCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyOble OIMOKU B
OTBETE, BEPHBIMU
sBIIsTIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP4

KonTposbHas paboTa
[TPOBOJAMUTCS Ha
[IPAKTUYECKOM 3aHATHH
B TeUeHUE 45 MUHYT
MUCHMEHHO IO OHIeTaM.
B Ounere — nBa Bompoca
U3 CIIMCKa,
[TPUIIATAOIIETOCs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
O3HAKOMMTBCS CO
CIIMCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 10
METOINYECKUM
MaTepuaiam,
[IPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaXKIbIi

nmudepeHIpoBaHHBIH
3adeT




BOIIPOC PACKPBIT
MOJIHOCTBIO, CTYJICHT
[MOKa3ajl OTIMYHBIC
3HAHMA, JaH
[IPaBUJIBLHBIN OTBET Ha
KaKIIBIA 3aJaHHBIN
BOIpOC, 4 O6ayna —
Ka)KJIbIi BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTATOYHOM CTEIEHLIO
[MOJIHOTHL, 3 Oayia —
Ka)KJIbI BOTIPOC
PACKPBIT
YVIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEIOCTATKU I10 IOJIHOTE
W CONIEPYKaHMIO KaXKJIO0TO
oTBeTa, 2 Oamia —
OTBETHI HE SIBJISIOTCS
JIOr4YeCKU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
Ka)KIIBIA II0CTAaBICHHEIN
BOIIPOC PACKPBIT
HEYIO0BJIETBOPUTEIIBHO C
TOUKH 3PEHUS TTOTHOTHI
W TITyOWUHBI H3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOIIATCS
0OecCHCTEMHEIC
CBEICHHUS, OTHOCSIIECS
K MIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINe
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIN
coJiep>kKaHNE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOIIpocoMm, | Gat —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, () 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymmii
KOHTPOJIb

KP5

KontponpHas pabora
MPOBOAMUTCS Ha
MPaKTUIECKOM 3aHSATHH
B TeueHHE 45 MUHYT
MUCHbMEHHO IO OUJIeTaM.
B Ounere — nBa Bonpoca
W3 CIIHCKA,
Mpuiararomerocs K
KaKJI0M KOHTPOJIBHOM.

CTyIIeHTBI MOTYT

i pepeHIpoBaHHBIH
3aver




03HAKOMHTHCS CO
CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee Mo
METOIUYICCKUM
MaTepuasam,
MPEICTaBICHHBIM B
cUCTEME DJIEKTPOHHBIN
HOYpI'V.

5 0aIlI0B — KaXKIbIi
BOITPOC PACKPHIT
MOJTHOCTHIO, CTYIACHT
[MOKa3aJl OTIMYHBIC
3HAHUS, 1aH
MpaBWIbHBIN OTBET Ha
KaKIBIM 3aJaHHBIN
BOIpoOC, 4 Oanma —
Ka)KJIbId BOIIPOC
PACKPBIT XOPOIIIO, C
IOCTaTOYHOM CTEIIECHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbId BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
MMEIOTCS
ornpe/eeHHbIC
HEJIOCTATKH I10 TTOJTHOTE
U COJIEPIKAHUIO KaXKJI0TO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBLIMH,
KaXKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TIOTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISITCS
OeccHCTEMHEBIS
CBEJICHHS, OTHOCSIITUECS
K ITOCTABJICHHOMY
BOIPOCY, HO HE JAIOIIKeE
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
coJiep>KaHNE OTBETOB HE
COBITAJIACT C
[MOCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIIsTIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB Ha BOIPOCHI.

Texynmi

KP6

KoHTposibHas paboTa

i epeHIpoBaHHbIH




KOHTPOJIb

[IPOBOJAMUTCS HA
MPaKTUYECKOM 3aHATHH
B T€UEHUE 45 MUHYT
MUCHEMEHHO 10 OMJIETaM.
B Ounere — nBa Bompoca
W3 CITMCKA,
MPUIIAraroIIerocs K
Ka)K10 KOHTPOJIBHOM.
CTyneHThl MOTYT
03HAKOMHTELCS CO
CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee 1o
MCTOIHYCCKUM
MaTepHaam,
MPE/ICTABICHHBIM B
cucTemMe DIIEKTPOHHBIN
HOYpI'V.

5 0aIOB — KaXKIbIid
BOIIPOC PACKPBIT
MOJIHOCTBHIO, CTYJICHT
[MOKa3ajl OTIMYHBIC
3HAHMA, JaH
[IPaBUJILHBIN OTBET Ha
KaKIIBIA 3aJaHHBIN
BOIpOC, 4 Oayna —
Ka)KJIbI BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTATOYHOU CTEIEHBIO
[MOJIHOTHL, 3 Oayia —
Ka)KJIbIi BOTIPOC
PACKPBIT
YIOBJIETBOPUTEIHHO,
HMEIOTCS
OTIpe/ICTICHHBIC
HEIOCTATKU I10 IOJTHOTE
W CONEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oamia —
OTBETEI HE SBJISIOTCS
JIOr4YeCKU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
Ka)KIIBIA II0CTAaBJICHHEIN
BOIIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOUKH 3PEHUS TTOTHOTHI
W TITyOHUHBI H3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOIIATCS
OecCcHCTEMHEIC
CBEICHHUS, OTHOCSIIECS
K MIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIN

COACPKAHUEC OTBETOB HE

3a4CT




COBITIAJIA€T C
[MOCTAaBJICHHBIM
BOTIpocoM, | Gat —
rpyObIe OIMOKH B
0TBETE, BEPHBIMU
siBIIsIIOTCS MeHee 50%
oTBeTOB, () OAJIIIOB — HET
OTBETOB HA BOIIPOCHI.

IIpome-
KyTOUHAas
aTTeCTalus

JlnddepeHnmpoBaHHbBII
3a4€T

[IpomexyTouHas
arTecTauus
(muddepeHnmpoBaHHBIN
3a4€T) MPOBOJUTCSA B
ycTHOH dopme. B
ounete /1Ba BOMpoca.
J{J1s1 TOATOTOBKH
[peIaraloTCs BOIPOCHI
K

G hepeHIIMPOBAHHOMY
3a4€Ty. 32 OTBET HA
Ka)KJIbI BOIIPOC
CTYIACHT MOXET
MOJIyYUTh MAaKCUMAIIbHO
5 0aJIOB, KaXKIbIi
BOIIPOC UMEET BeC — 1,
BCETo 3a OmIeT —
MakcuMmaibHO 10
6amnoB. Kputepun
OIICHUBAHHUS OTBETA Ha
BONpOC B Ousere: 5
0aJuI0B — CTYAEHT
TEMOHCTPHUPYET:
ryOokue

M CYEPITHIBAIOIIIHE
3HaHUS B TOHUMaHUH,
M3JI0KEHUH OTBETA Ha
BOIIPOC, OTBET
TOTUYECKHU
[MOCJIEIOBATEIbHbII,
COZIePKATEIIbHBIN,
[TOJIHBIM, IIPABWIbHBIN U
KOHKPETHBIH; 4 Oama —
TBEp/Ibl€ 3HAHUS
MaTepuaa, MpaBUIbHOE
[MOHUMaHUE CYIIHOCTU U
B3alMOCBSI3U
[paccMaTpUBaeMBbIX
MPOLIECCOB U SIBJICHHUIA,
0JIHAKO, OTBET
HEIOCTATOYHO ITOJTHEIH,
nMeroTcs 1-2
HE3HAUYNTETHHBIX
3aMeuaHus
[peroaBaTes,
MOCJIE10BATEIbHBIN U
KOHKPETHBIN OTBET,

CTYJIEHT CBOOOHO

b hepeHIMPOBAHHBIH
3aueT




YCTpaHseT 3aMEYaHUS
MperoiaBaTes mo
OTACIbHBIM YaCTSIM H
[MyHKTaM OTBETa; 3
Oasuia - TBep/ble 3HAHUS
1 TIOHUMaHUe
OCHOBHOTO; OTBET HE
COZIEPXKHUT IPyOBIX
OIIMOOK, HO €CTh OoJyiee
2-X HETOYHOCTEN U
3aMEYaHU, IIpU
yCTpaHEHUHU
HETOYHOCTEU U
HECYIIECTBEHHBIX
OIMOO0K B OCBEIICHUH
OTJEJIBbHBIX MOJIOKEHUI
TpeOyIOTCSI HABOSIINE
BOTPOCHI
[pernopaasarens; 2 6amia
—TpyObIe OMIMOKHU TIPH
OTBETE Ha BOIPOC, HE
6onee 50% oTBeTa
COCTABIISIOT
MpaBUJIbHbIE CBEJICHUS,
CTYIIEHT IEMOHCTPUPYET
HEYBEpPEHHbBIE U
HETOYHBIE OTBETHI HA
HABOJISIINE BOIIPOCHI
npemnoxasaress, | 6amn
— rpyObIe OMMOKH B
oTBeTe, MeHee 50%
SIBJISIFOTCS. BEPHBIMU,
CTYIIEHT IEMOHCTPUPYET
HEMOHUMaHue
CYITHOCTH U3JIaraeMbIX
nojioxkenuii; 0 6ajIos -
HET OTBETAa Ha BOMPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bua npomexyTouHoOR TooLe VDA LDOBCICHIS Kpurepun
aTTeCTalluN potieiypa TpoBei OLICHUBAHUs

WToroBerit pedTHHT 00yUaronierocss Moxxet (hOpMHUPOBAThLCS HA
OCHOBaHMH TOJIBKO TEKYILET0 KOHTPOJISL, IIyTEM CIIOKEHUS
peiTHHTa 32 IOTy4YeHHBIE OLIEHKHU 32 KOHTPOJIHHO-

PEUTHHIOBBIE MEPOIIPUATHS TeKyIero koHTpois. CtyneHt (B cooTBercTBHM
BITpaBe MPUNATH Ha AU HepeHINPOBAHHBIN 3a4ET s cmm. 2.5, 2.6
yiaydmeHus cBoero peitunra. [Ipomesxxyrounas arrecranus |[lonoxeHus
(muddepeHpoBaHHBIN 3a4€T) MPOBOAUTCS B YCTHON (opMme.
B 6unere aBa Bonpoca. [l MOArOTOBKY MpeAIaratoTcs
BOTIPOCHI K (P (HEPEHITUPOBAHHOMY 3a4ETY.

nudepeHIpoBaHHBII
3a4eT

6.3. Ilacioprt goHIa OLIEHOYHBIX CPEACTB

|KOM1'I€TCHI_II/II/I| Pesynbrarsl 00yueHus Ne KM
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OIK-1 3HaeT: OCHOBHbIE MPUHLUIIBI PAOOTHI COBPEMEHHOTO HCCIIEI0BATEIBCKOTO TANRANY
000pynOBaHUS

OIK-1 MMeeT MpakTHYECKUI OMBIT: UCIIOJIB30BAHUS COBPEMEHHOM aIllapaTypsl pu TARRAAY
MPOBEIEHNH HAyYHBIX MCCIIEJOBaHUI B 001aCTH XUMHU

OITK-5 3HaeT: OCHOBHbIE MPUHLIUIIBI PEIICHUS OOPAaTHBIX 3a71a4 C UCIIOJIb30BaHUEM TAARANE
COBPEMEHHBIX HH()POPMAIIMOHHBIX TEXHOJIOTUI

OIK-5 'YMeeT: COCTaBIATh aJITOPUTM ISl PELIeHUsI OOpaTHBIX 3aj[a4 Ha IpuMepe TAANARE
COBPEMEHHBIX HCCIIEJOBATENBCKUX METOJOB

OITK-5 lMeeT npakTU4YeCcKUi OMbIT: 00pabOTKH CIIEKTPOCKOIIUYECKUX U TAAAAAE
CIIEKTPOMETPUYECKUX JAHHBIX

K-3 3HaeT: COBpeMEeHHbIE (PU3NUECKHE METO/Ibl UCCIIEI0BaHNS, BO3MOXKHOCTH, TAANARE
OTpaHUYEHUST METOJIOB

MK-3 'YMeeT: BbIOpath q)manzcxnﬁ METOJ| ACCIIE0BAHNA I ONTHMAIILHOTO TAAAAND
pElIeHNs] TOCTABJICHHOM 3a1a4 XUMHUYECKON HAIIPaBICHHOCTH

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIUIIIMHBI

ITeyaTHast y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nmpenycmorpena

6) OononHumenbHas IUmepamypa:
He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
JKypHan HeOpraHn4eCckou XuMHUHU

KypHan oprannyeckor XuMuu

Kypnan ¢uznueckoit Xumun

Heoprannueckue marepuaisl

Becthuk "FOYpI'Y". Cepus "Xumus"

SNk W=

2) MemoouuecKue yKazaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. ®wusnyeckue METOABI UCCIICIOBAHMUS: METO/IbI MATHUTHOTO PE30HAHCa,
Macc-CIEKTPOMETPHUH, 30HAOBOM U AIIEKTPOHHON MUKPOCKOIUU: Y4eOHOE rmocooue /
B.B. ApnuH. — Yensabunck: M3narensckuii nentp HOYpI'Y, 2020. — 96 c.
2.  ®usuyecKue METOJIbl UCCAEAOBAHUS, CIIOIB3YIOIIHNE dISKTpOMar-
HUTHOE H3Iy4deHue: yueoHoe mocooue / B.B. Apnun. — UensOunck: M3narenbckuii
uentp FOYpl'Y, 2019. — 80 c.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHou pabomol cmyoeHma:
1. ®usnueckne METObI UCCIIECIOBAHUSA: METObl MATHUTHOTO PE30HAHCA,
Macc-CIEeKTPOMETPHH, 30HA0BOM M AIEKTPOHHON MUKPOCKOINH: y4eOHOe mocooue /
B.B. Apnun. — Yenabunck: M3narensckuit nentp FOYpI'Y, 2020. — 96 c.
2.  ®wusnueckne METOABl UCCIIEAOBAHMS, UCTIONB3YIOMINE IIEKTPOMAr-
HUTHOE H3IyueHue: yueoHoe nocooue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpl'Y, 2019. - 80 c.



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HanmenoBanune
No B peeypeas | bubnuorpaduyeckoe onucanme
JUTEpaTyphl AIIEKTPOHHOM
dbopme
Jlykos, B. B. ®u3nueckue MeTOIbl UCCIAETOBAHUS B XUMUU :
1 OcHOBHas OBbC m3narenncTBalyuebHoe mocobue / B. B. Jlykos, . H. Illep6akoB. — PocToB-
nTeparypa Jlanb Ha-/{ony : ODY, 2016. — 216 c.
https://e.lanbook.com/book/114513
baspuib, O. K. Beenenue B kypc «®Puznueckue METObl
b OcHOBHAasA ObC uznarenscTBaMccae0BaHUs B XUMUNY : yaeObHoe nmocooue / O. K. baszpuis. —
nuTeparypa Jlanb 2-e n3n. — Tomck : TT'Y, 2016. — 132 c.
https://e.lanbook.com/book/91951
Baiitynesuu E.A., babkuna O.B., CBetiuunsiii B.A.
Tepmuueckuii aHamu3 OpraHMYECKUX MOJTUMEPHBIX MaTepUATIOB
JononuutensHas |9bC n3garenbcTBa o
3 1 KOMIIO3UTOB. YueOHoe rmocodue. — Tomck: HarmonansHeIH
nureparypa Jlanb 9 N .
uccienoBareabckuit TOMCKHIA TOCYyIapCTBEHHBI YHUBEPCUTET,
2011. — 56c¢. https://e.lanbook.com/book/44967
PacTpoBast 2JIeKTpOHHAS] MUKPOCKOITHS JISI HAHOTEXHOJIOTHA.
JlononuutensHas |9bC u3narenscTBa "
4 Teparvpa TTans MeTtonsl u npuMenenne. — M.: M3narenscTBo "JlabopaTopus
patyp saanuii”, 2014. — 600 c. https://e.lanbook.com/book/166756

[TepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUECHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOVYpl'Y (HNY)"-Ilopran "Onekrponnsiii HOYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepeuyens ncnoap3yeMbIx NpodeccuoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITHHBI

Ne OcHoBHOE 000pY/IOBaHUE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anaruit ay£L [IpelyCTaHOBJICHHOE IPOrpaMMHOE 00ecTieueHIE, UCIIONb3YEeMOE IS Pa3INuHbIX
BUJIOB 3aHATHI
[IpakTnueckue 307
3aHATUA U (1a) Jlocka, Mmapkepbl
CEeMHHAPbI
Jlexunn 307 Jlocka, Mmapkepsl
(la)
1. Onpenenurtens nopoBbix xapakrepuctuk ASAP-2020. 2. Ananuzaropbl
MpaxTieckie pa3Mmepa yacTull B cycrneH3uu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.
SAHSTHS 1 04 |3. Cucrema TEpMUYECKOIO aHAJIN3a B COCTaBE CHHXPOHHOTO TEPMUYECKOTO
(1) |anamuzaropa (TT'-JICK) Netzsch STA 449C «Jupiter» u KBaapymoILHOTO MaccC-
CEMUHAapbI N . .
cunekrpoMerpa QMS 403C «Aéolosy. 4. CHHXpOHHBIN TEPMUUYECKUI aHATH3ATOP
(TT-ACK) Netzsch STA 449F 1 «Jupiter».
[Tpaktnueckue |03 |1. Kommieke ckanupytomieil anexkTpoHHoi Mukpockonuu Jeol JSM-7001F, EDS




3aHITHS U
CEMUHapbI

(1)

Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
[IpocBeunBaronuii AIEKTPOHHBII MUKPOCKOT BBICOKOTO paszpemienus Jeol JEM-
2100. 3. ludpakromeTp peHTreHoBckuii nopommkoBsid Rigaku Ultima I'V.




