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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 dusnueckas XuMus4,

1.0.17 Oprannueckast XUMus,

1.0.16 AranuTtnyeckas XUMMSI,

1.0.15 Heopranuueckas xumus,

1.0.11 Uudopmaruka,

1.0.12 NudopMaiuoHHbIe TEXHOJIOTHH U
VCKYCCTBEHHBIN MHTEIICKT

[Ipon3BoAcCTBEHHAs TPAKTHUKA, HAYYHO-
uccienoBarenbckas padora (8 cemectp),
[Tpon3BoACTBEHHAs IPAKTHUKA, TPEATUIIIOMHAs
npakTHkKa (8 cemecTp)

TpC6OBaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurimHa

TpeboBanus

1.0.12 UndopmanroHHbIe TEXHOIOTHU U
VICKYCCTBEHHBIN MHTEIJIEKT

3HaeT: 0a30BbIE METO/Ibl MAIIMHHOTO OOYUYEeHHS B
3a/auax aHaJu3a JJaHHBIX U 0COOCHHOCTH MX
NPUMEHEHHUS, a TAKXKe CIIOCOOBI OCYLIECTBICHHS
cOOpa U MOATOTOBKHU JTaHHBIX IS CUCTEM
HCKYCCTBEHHOTO MHTEJUIEKTa YMEET:
KJIaCCU(PUIMPOBATh U UACHTU(DULIMPOBATH 3a7a4l
MCKYCCTBEHHOTO MHTEJUIEKTa; CTPOUTH IPOTHO3BI HA
OCHOBE 0a30BBIX METOIOB MAITMHHOTO O0YYEeHUS
U1 peleHns npodeccuoHalbHbIX 3a1au Mmeer
MPaKTUIECKHH OTIBIT: UCTIOIH30BAHUS COBPEMEHHBIX
UH(POPMAITMOHHBIX TEXHOJIOTHHA U
CHEHUATH3UPOBAHHOTO TIPOTPAMMHOTO 00€CTICUCHUS
111 00pabOTKHU U ITPpEACTaBICHHUs HHPOPMALIUH B
3a1a4ax MpoQeCcCHOHATFHON IEATEIbHOCTH

1.0.11 Undopmaruka

3HaeT: crocoObl 00pPadOTKH TaHHBIX B JIEKTPOHHBIX
Ta0JIMILIaX U B CIIELUAIN3UPOBAHHBIX TPOIPAMMHBIX
CpEICTBaX, COOTBETCTBYIOLIUX HAIIPABICHUIO
[OATOTOBKH, OCHOBHBIE MOHATHUS HHPOPMATHUKH;
¢dbopMbI 1 CrIOCOOBI IpeICTaBICHUs JaHHBIX B DBM;
COCTaB, Ha3HAYEHUE (PYHKIIMOHAIBHBIX
KOMITOHEHTOB U IporpaMMHoro odecneuenus 9BM;
KJIacCU(UKAILIUI0 COBPEMEHHBIX KOMITBIOTEPHBIX
CUCTEM; CIIELIMAaJIN3UPOBAHHBIE IPOTPAMMHBIE
CpeACTBa, COOTBETCTBYIOIINE HAIIPABICHHIO
MOATOTOBKH; O(QHCHBIC TPUIOKEHUST YMEET:
PUMEHSTH TUIIOBBIE U CIIELUAIN3UPOBaHHbIE
pOTPaMMHBIE CPEICTBA JJIsi OOpaOOTKHU TaHHBIX,
PUMEHSTH TUIIOBBIE IPOTPaMMHBIE CPEJICTBA

0o opMIIEHHUsI TEKCTOBOM M MPOrpaMMHOMN




oKyMeHTauuu Mimeer npakTU4eCKUi OIbIT:
obecnieueHus 6e301acHOCTH HH(DOPMAITUH C
MOMOIIBIO TUITOBBIX MPOTPAMMHBIX CPEJICTB
(aHTUBUPYCOB, APXUBATOPOB, CTAHJAPTHBIX CETEBBIX
CpeacTB oOMeHa HHQOpMaIIHeii)

1.0.16 Aganutnyeckas XuMHs

3HaeT: OCHOBBI XUMHUECKUX U (PU3UKO-XHUMUYECKUX
METOJIOB aHAJIN3a, METPOJIOTMYECKHUE OCHOBBI
XUMUYECKOTO aHAJIN3a, IIPUHLIMIIBI
CTPYKTYPHUPOBAHHMSI OTUYETA IO UCCIEAOBAHMSM,
CBA3aHHBIM C AHAIUTHUYECKUM OIPEIECICHUEM,
OCHOBHBIE TPEOOBAaHHUS K €r0 HAMCAHUIO, TPAKTUKY
PABUMETPUYECKOT0, TATPUMETPUYECKOTO,
KMHETHUYECKOTO, AEKTPOXUMHUYECKOTO,
XpOMaTOTrpapuueCcKoro U CHeKTPOCKOMUYECKOTO
METO/IOB aHaJIM3a, pacueTHbIEe U rpaduyeckre
METO/IbI PELIECHUS TUIIOBBIX 3a/1a4 AHAIUTHYECKOU
XUMUN YMEET: S3KCIIEpUMEHTAJIBHO PeaIn30BaTh
[IPOIUCH METOAMKHU aHAIN3a, OLICHUBATh
[IPUTOTHOCTB U JJOCTOBEPHOCTh METOJINKH aHAJIN3A,
00pabaThIBaTh pe3ysbTaThl aHAIM3a B COOTBETCTBUU
C aTTEeCTOBAaHHOU METOJAUKOM, COCTABIISITh OTYET O
pe3ynbrartax paboThl B aHAIUTHUECKON J1abopaTopuu
1 KOPPEKTHO MPEJCTABIATh PE3YJAbTaT
QHAJIUTHYECKOTO ONpPEAeTIeHNs, BRIOPaTh
XUMHYECKUI UITH PU3NKO-XUMUYECKUI METOJT
aHaJIn3a B COOTBETCTBHU C 0COOEHHOCTHIO OOBEKTa
vcciieqoBanns MiMeeT mpakTUYeCKHUM OTIbIT:
oOpateHus ¢ 1abopaTopHOI U MepHOH NOCyI0i,
QHAJMTUYECKHMH BECAMM, CTAHIAPTHBIMHU
QHAJIUTHYECKUMU NPUOOpaMu, 0OBSICHEHUS
QHAJMTUYECKUX CUTHAJIOB U BAJIMJALIUNA METOJINK
aHaJn3a, IPOBEJCHUS CTATUCTUYECKON 00paboTKH 1
KOPPEKTHOT'O IIPEJICTABIICHNS aHAJIMTHYECKUX
PE3yJIBTAaTOB, UCIIOJIB30BAaHUS XUMUYECKUX U
(bU3UKO-XUMUYECKUX METOJIOB aHalu3a JJis
pELICHUS UCCIIEI0BATEILCKUX U TEXHOJIIOTMYECKUX
3a/1a4, pEICHUS TUITOBBIX 3a/1a4 AHAIUTHYECKON
XUMUH

1.0.17 Oprannueckasi XumMus

3HaeT: TeOpPEeTHUECKUE OCHOBBI OPraHNUECKON
XUMUHU, TPEOOBaHUS K CTPYKTYpE U 0(hOPMIICHHUIO
OTYeTa [0 HayYyHO-UCCIIeI0BaTeNbCKON paboTe,
0COOCHHOCTHU CTHJISI HAYYHO-TEXHUYECKOTO TEKCTa,
¢u3nuecKre U XUMHUYECKHUE CBOMCTBA Pa3InYHbIX
KJIACCOB OPraHUYCCKUX COGHHHCHHﬁ, THUIIBI
XUMHUYECKUX PEAKIMNA B OpraHMueCKol XUMUH,
KJIacCU()UKAIIUIO OPTaHMYECKUX COSTMHEHNH TI0
KJIacCy OMACHOCTH, TEXHUKY 0€30MacHOCTH MpH
paboTe C HUMU U YCJIOBHS UX XpaHEHUs YMeEeT:
HCIIOJIb30BaTh (DyHIaMEHTAIbHbIE 3HAHUS
OpFaHI/I‘IeCKOﬁ XMMHHU B 00JIaCTH CMEXKHBIX
TTMCLIUIUIMH P peIIeHUH Mo eCcCUOHATBHBIX
3aJ1a4, MCIIOIb30BaTh 3HAHUS O CBOMCTBAX
OpPraHUYECKHUX COEAMHEHHUH U UX peaKLMOHHON
CIIOCOOHOCTH JUIsl UHTEPIIpeTalui
SKCIIEPUMEHTAJIbHBIX JAHHBIX, IPOBOJUTH CUHTE3

OpPTaHUYCCKUX COGI[I/IHGHI/Iﬁ C UCITOJIb30BAHHUECM




MMEIOIIUXCSA METOAUK MIMeeT MpakTUYECKU OIbIT:
HaIlCcaHus OTYETa M0 HayYHO-HUCCIIEI0BATEIbCKOM
pabote (KypcoBOii POEKT), pacIn(pOBKH
PE3YJIBTaTOB CIEKTPAIBHBIX METOJOB UCCIIETOBAHUS
OpTraHUYECKUX COCAUHEHUHN, YCTAHOBIICHUS
CTPOEHHUSI OPTaHUYECKUX COCTMHEHUH C
WCTIOTB30BaHUEM (PH3UUECKUX METOJIOB
HMCCIICTIOBAHUS

1.0.15 Heoprannueckast Xumust

3HaeT: MpaBWJia ONMMCAHUS METOJUKU IPOBEACHHUS
HKCTIIEpUMEHTA, BKJII0Yast HAOIIOICHHUS U BHIBOIBI,
MpaBuJia OBEIEHUS U pabOThl B XMMHYECKOM
maboparopuu, paBuia 6e30macHoi paboTHI C
KUCJIOTaMU, IIEJI0YaMH, CTEKIISTHHOM MOCYI0M,
ropejkamH, HarpeBaTelbHbIMU pHOOpamu,
TEOPETUUECKUE OCHOBBI 00IIIel U HEOPraHUYeCKOU
XUMUU YMeeT: 0hOpMIIATh OTYETHI MO
1abopaTOpHBIM paboTaM B COOTBETCTBUU C
TpeOoBaHUAMH, pabOTaTh ¢ HEOPraHMYECKUMHU
BEIIIECTBAMU C YUETOM UX CBOWCTB, BBIIIOJIHATH
pas3InYHbIe ONepaly ¢ COOTIOICHHEM HOPM
TEXHUKH 0€30MaCHOCTU, OOBSICHSTH MOJIy4E€HHbIE
DKCIIEPUMEHTAJIbHBIE PE3YIIBTAaThl HA OCHOBAaHUU
3HAHUN XMMHH HEMIEPEXOIHBIX U MEePEXOTHBIX
HIIeMEHTOB VIMeeT nmpakTHYeCKUil ONBIT: OOpaIeHus
C XUMHUYECKOU MOCY/10H, 1a00paToOpHBIM
000py/IOBaHHEM M XMMUYECKUMH PEakTHBaMHU,
aHaJIM3a pe3yJabTaToOB 3KCIIEPUMEHTOB U
HaOMIOACHUH C yUeTOM XUMHUYECKUX CBOMCTB
HEOPTraHUYECKUX COEAUHEHHI

1.0.18 dusnueckass XUMHAA

3HAeT: TEOPETUUECKUE OCHOBBI XUMUUECKON
TEPMOJUHAMUKHU U KHUHETUKH, TOMOI'€HHOTO U
reTEPOreHHOrO KaTalin3a, dJEKTPOXUMHUN, OCHOBHBIE
3aKOHBI 0A30BBIX pa3/ieoB (PU3NUECKON XUMMUH,
OCHOBHBIE TEPMOJIMHAMHYECKUE U
TEPMOXUMUYECKUE XapaKTEPUCTUKH BEILECTB,
napaMeTpbl XUMHUUECKOTO U ()a30BOr0 paBHOBECHS,
KMHETUYECKUE NTapaMeTphl XUMUYECKUX PEaKUui U
3aKOHOMEPHOCTH UX U3MEHEHHUS B (PU3HKO-
XUMUYECKUX NPOLECCaxX YMEET: IPUMEHSATh
OCHOBHBIE 3aKOHBI (PU3NYECKON XUMUHU IS
pELICHUS TCOPETUYECKUX U NTPAKTUYECKUX 3a1a4
XUMUYECKON HAPaBJICHHOCTH U aHAJIN3a
[OJIy4YEHHBIX PE3yIbTATOB, UCIIOJIb30BATh OCHOBHBIE
3aKOHBI (DU3MUECKON XMMUU JIJISl aHAJIW3a U
WHTEPIPETALUHN PE3YJIBTATOB YKCIIEPUMEHTOB
XUMUYECKON HAIPABJICHHOCTH, OCYIIECTBIIITh
HKCIIEPUMEHTHI B 00JIaCTH (PU3UYECKON XUMHHU, HA
OCHOBE DKCIIEPUMEHTAJIBHBIX JaHHBIX ONPEIEIATh
TEPMOJUHAMUYECKUE U KHUHETUYECKUE
XapaKTEPUCTUKU (PU3UKO-XUMHUYECKHX IPOLECCOB

HMmMeeT npakTU4eCKUM OIIBIT:

4. O0béM 1 BUABI YUeOHOI padOTHI




OO6m1as TpyA0eMKOCTh JUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 70,25 .
KOHTAKTHOU pabOoThI

Pacnpenenenne o cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
7
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 64 64
Jlexmuu (JI) 48 48
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI 16 16
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 37,75 37,75
C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUI
TOITOTOBKA K KOHTPOJILHBIM paboTam 30 30
MOATOTOBKA K 3a4YETY 7,75 7.75
KoHcynpranyy u npoMexyTo4Hast aTTecTalus 6,25 6,25
By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - nud.3ader

5. CoaeprkaHue TUCHMIITIMHBI

O0beM ayTUTOPHBIX 3aHATHIA 110 BUIaM B
paiigena HaumenoBanue pa3znenoB AUCIHUIUIMHBI dacax
Bcero JI 113 JIP
1 |[MeTozbl, UCTIONIB3YIOLINE PEHTIEHOBCKOE N3ITyUYEHUE 12 8 4 0
2 |YO, Buanmas u kojebaTenbHast CIIEKTPOCKOIHUS 18 12 6 0
3 Metonsl ®POC u XAFS, SIMP u OIIP 20 16 4 0
4 MeToabl IEKTPOHHON MUKPOCKOIIUHA U MaccC- 14 12 ) 0
CIIEKTPOMETPUU
5.1. Jlekuun
No No Kox-
HaunmeHnoBanue uim KpaTkoe coiepKaHue JEKIIMOHHOTO 3aHATUS BO
NEKIUU[pa3aena
4acoB
PeHTreHoBCKOE U3IIyyeHHe: Juana3oH, cBocTBa. [lonyuyeHrue peHTreHOBCKOTO
W3ITyYCHHS B PEHTTEHOBCKOM TPpyOKe M B CHHXpOTpoHe. PacmndpoBka cTpyKTyphI
C HCIIOJIBb30BAaHUEM CPEJICTB UCKYCCTBEHHOTO MHTEIUIEKTA. TOPMO3HOE U
1 | [X3PaKTEPUCTHYECKOE H3ITYueHHE, K-, L-, M-cepun, 3akod Moznu. YO-uziyyeHue: )
TMara3oHbl )KECTKOTO U MArkoro Y®, cBoiicTea. TBEPAOTENBbHBIE U ra30pa3psAIHbIE
ncTOYHUKHN YO. [TonynpoBOJHUKOBBIE HCTOUHUKHN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYLIECTBA U HEAOCTATKHU MOJYIIPOBOJAHUKOBBIX HCTOYHUKOB B
CpPaBHEHUU C IPYTUMH BUJIAMH.
Onrtuueckuit quamna3on: YO, suaumsiid, UK. VIcTouHMKH BUTUMOTO U3TydEeHHS.
JlroMuHecLeHIMs, J1a3epHble UcTOUHUKH. MK-nnana3on: OnmxHUMA, cpeHuii,
) 1 naneanil UK. MukpoBOIHOBBIN quana3oH. PagnoBoiiHOBOE U3ITyUYEHHUE: >
Mara3oHbl, ICTOYHUKH, IPpUMEHEeHUE. McciienoBaHre CTPYKTY bl BEIIECTBA.
[Ipsimast u oOpaTHast CTpyKTypHas 3a1aqa. [I[porpaMMHbIe cpeicTBa Ha OCHOBE
MCKYCCTBEHHOI'O MHTEJUIEKTA [T PEIIECHUS CTPYKTYPHBIX 3a/1ad.




Crpykrypa, OJV>KHUN U TallbHUH MOPSIIKU, KPUCTAUINYHOCTh, MOHO- U
MOJIMKPUCTAII, aHU30TPOMHUSI CBOMCTB. PEHTT€HOCTPYKTYPHBIN aHAJN3.
O6pa3zoBanue MuppaKkIMOHHBIX MakcUMyMOB. Metonsl Jlays u Bynega-bparra.
PCA npu momoIii MOHOKpHUCTaIbHOTO nudpakromerpa. M3ydyaembie 00beKTHI, R-
¢axTop. PacmmdppoBka CTpyKTypHI 110 JaHHBIM MOHOKpHCcTaiabHOTO PCA ¢
HCIIOJIb30BaHUEM CPEICTB HCKYCCTBEHHOTO MHTEIICKTA.

[TopomikoBelii POA. 3anucek nudpakrorpamm, ypasHenue Bynbda-bparra.
XapaKkTepuCTUKU TU(PAKIIMOHHBIX MAKCUMYMOB, MoJTyyaemasi nHpopmanus,
ypasHeHue llleppepa. ManoymioBoe peHITEHOBCKOE PacCesHUE: U3y4aeMbIe
00BEKTHI, 3aIMCh U paciirdpoBka ganHeIX MYPP. Huzko- u
BBICOKOTEMIIEPATypHbIE IPUCTABKU: HEOOXOJUMOCTb UCIIOIB30BaHUS, peaan3amus,
PUMEHEHNE JJIs1 UCCIIEJOBAHNH.

Crnexrpockonus. Jlucneprupyromue CieKTpoMeTpsl. /lucneprupoBanue cBeTa Ha
npusMe, TUGPaKIUOHHON penéTke, CBEeTOPUIBTPax, IPUMEHEHHE CBETOIUO/IOB.
Henucneprupyronuil CIEKTpOMETP: IIPUHLIUIL, BOSMOKHOCTH, IPEUMYIIIECTBA.
Y®-suaumast, omxass UK cniektpockonus. XpoMo@opsl, ayKcoxpomsl. [ umco-,
0aTOXPOMHBIHN CBUT, TUIIO- U TUIIEPXPOMHBIH 3P PEKT — ueM 00yCIOBICHBI U
BBI3BAHBI.

Wurterpupytomas chepa. Onrudeckas IIOTHOCTD, HANA30HbI A U JUTHH BOJIH.
[Tponryckanue. [llnpuna 3anpeménnon 3086l OnpeneneHue, MpakTHIeCKoe
3Hadenue. TypOounumerpus, Hedenomerpusi. CylHOCTb METOIOB U IPUMEHEHHE.
J/lunamunueckoe ceetopaccesiuie. CyIHOCTh METO/Ia U IPUMEHEHHUE.

BoO3HUKHOBEHNE U BU/IbI JIIOMUHECIIEHIINH. JIFOMUHECIIEHTHAs! CTIEKTPOCKOTHSL.
CymHocTs MeToa 1 npuMmenenue. MK-cnekrpockonusi. Bo3HUKHOBEHUE U BUIBI
konebanuii. [Ipumenenue 11 crpykrypHoro ananusa. [Ipodonoaroroska ais UK.
3anuch CEKTPOB € TBEP/BIX BEMICCTB (Ta0NETKH, CYCIICH3UH, TUIEHKH ). MeTombl
otpaxenus. HIIBO.

3anuch CIEKTPOB IS KUJIKOCTEH U ra3oB. UK criekTpockonus UCmyCKaHus.
Crnextpockomnusi KP. BoznuknoBenue konebanuit. Cesisb ¢ UK cekTpockonuei.
CTpYKTYypHO-TPYIIIOBON aHAJINU3 B KOJIEOATEIbHOM CIIEKTPOCKOIIUH.

Metonbt ®OC, kuHeTHUECKasi SHEPTus AEeKTpoHa. VICTOUHUKY U3iTydyeHus,
XUMUYECKHUH cABUT U cyliHOCTh MeTo1oB YDPIC u POC. O6pa3zoBanue Oxe-
AIIEKTPOHOB, CYLTHOCTh U puMeHeHue Orxe-crnekTpockonuu. BosHUKHOBEHME
PEHTI'€HOBCKOM (prryopecuieHum, cynHocts 1 npuMeHerne POC.

10

YerpotictBo iprbopo @IC, ¢XOACTBO U pa3IUIHs s KaKIO0TO METO/A.
BosuukHoBeHue criekTpoB XAFS, xumuueckuil ciBUT. YCIIOBUS 3alIUCH CIIEKTPOB
XAFS, 3anmuch CrieKTpOB JIJIsl pa3HbIX 00pa3IloB.

11

Metonst XANES u EXAFS, nonyuaemas nadopmarusi. BosHUKHOBEHNE
MarHUTHOT'O PE€30HAHCA, yCIOBUs BO3HUKHOBEHUS SIMP, XapakTepucTuku nosueun.
Xumuueckuil ciBur B IMP, koHCTaHTa SKpaHUPOBaHMS, CITUH-CITMTHOBOE
B3aUMOJICHCTBHE, TApaMeTphI, onpeneisieMsie B IMP.

12

3anuck cnexktpos AMP, @ypre-ciekrpomeTpsl, AByMepHbIi SIMP. CiekTpockonus
OIIP, cnuHoBBIE BemlecTBa, g-(hakTop, XUMUYECKU caBUT. HanpaBienus
npuMmeHeHns OI1IP, cnMHOBbIE METKH, CTMHOBBIE JIOBYLIKH.

13

OO0111e TPUHIIUIIB AMEKTPOHHOW MUKPOCKOMTUU. BUABI H3TydeHHIA,
00pa3yromuxcst Py B3aUMOJEHCTBUM IEKTPOHHOTO JIyda ¢ 00pa3LioM.
CkaHUPYIOIAs U MPOCBEYMBAIOIIAS AIEKTPOHHAS MUKpOCKONHs. COMyTCTBYIOIINE
MeTOIbI, moTyyaeMas uadopmarusi. [IpoGonoaroroBka asist IEKTPOHHON
MUKpocKoruu. Oco6eHHOCTH MOATOTOBKU 00pa3ioB st COM. [Ipobonoaroroska
s [IDM.

14

OCHOBHBIE TIPUHITUTIBI MACC-CIIEKTPOMETPUH. PeskuMbI paboOThI Macc-
criektpomeTpa. KBaapynonsHas, BpemsinponétHas u MAJIJIA macc-
criekTpomMeTpusi. OCOOEHHOCTH U MPUHIIUIIBI PeaTn3alliid aTOMHO-CUIIOBOH,

TYHHEJIbHOU U OIMKHEeNoNbHOM Mukpockonuu. JlnddepennnanpHas




CKaHMpYIOLIas KatopuMeTpus. TepmorpaBuMeTrpudeckuii ananus. [IpuHuommnst
paboTHI U MoTyyaeMasi HtHpopMaIus.

5.2. lIpakTHyecKkue 3aHATHS, CEMHUHAPbI

Ne Ne Koz-
HaunmeHnoBaHnue uin KpaTkoe coAep:KaHue MPAaKTUUECKOTO 3aHITHs, CEMUHapa BO
3aHATUA[pa3IeNa]
4acoB
YCTPONCTBO CHHXPOHHOI'O TEPMUYECKOTO aHAIU3aTopa, OCHAILIEHHOTO
1 1  |[mpucrtaBkamu Juisi Macc-ciekTpoMerpun U MK-ciekTpockonuu ra3000pa3HbIx 2
[MPOYKTOB TEPMOJIN3a
) 1 [IpoGomoaroToBka st Tepmudeckoro ananusa (TA), o6paboTka gaHHbIX TA, )
nHTeprpeTanus TA KpUBBIX, TOydaeMble TapaMeTphbl
3 2 (lIpobomoaroroBka mist COM. Heopranudeckre u opraHndeckue 0ObEKTHI. 2
4 5 [IpobGomnonroroBka 1 0COOEHHOCTH MUKpOaHain3a o0pa3ioB Mmeronamu EDS, )
WDS, EBSD, XRF
5 2 ([IpobomoaroroBka st [I9M BBICOKOTO pa3pemieHus 2
6 3 [Ipo6omnonrororka st Mmacc-ciekrpomerpuu, UK, KP, YO-puaumoii 4
CHEKTPOCKOTNHI
7 4  [[Ipo6omoaroroska amnst metonoB PCTA, POA, SAMP, OITP. 2
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa
Beimonaenne CPC
Crnucoxk nureparypsl (¢ yKkazaHUEM Kon-
ITogsux CPC pas3zenos, ras, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
duznuecKkrue METObI HCCIICTOBAHUS:
METO/Ibl MATHUTHOTO PE30HaHCa, Macc-
CIIEKTPOMETPHUH, 30HJIOBOM U 3IEKTPOHHOU
MUKpPOCKOIIUU: yueOHoe mocobue / B.B.
ApnuH. — YensOunck: M3naTenbckuii EHTP
HOVYpI'Y, 2020. — 96 c. dusnyeckre METOABI
WCCIIE0OBAHMS, UCTIOIB3YIONINE AIIEKTpOMar-
HUTHOE M3NyueHue: yuebHoe nocobdbue / B.B.
ApnuH. — YensOunck: M3naTenbckuii EHTP
IOVYpI'Y, 2019. — 80 c. Baiitynesnu E.A.,
baokuna O.B., CBernuunsiii B.A.
[MOJITOTOBKA K KOHTPOJILHBIM paboTam Tepmuueckuii aHamTn3 OpraHUyeCKUX 7 30

[MOJIUMEPHBIX MAaTEPUAIOB U KOMIIO3UTOB.
YyeOHoe mocobue. — Tomck:
HarnmonanbHBIN HCCIIEIOBATEILCKAN
TOMCKUI TOCYIapCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas anexTpoHHas
MUKPOCKOIHUS AJI1 HAHOTEXHOJIOTHH.
Mertoabl U npuMeHeHne. — M.
W3narenscTBo "JlabopaTtopust 3HaHMIA",
2014. — 600 c. bassuin, O. K. Benenue B
Kypc «DHU3NUECKUE METONIBI UCCIIENOBAaHUS B
xuMuny : yaedbnoe nmocodue / O. K. baspuie.




— 2-e m3a. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®usnueckue MeTobl
WCCIICIOBAHMS B XUMUH : yueOHOe mocooue /
B. B. Jlykxos, U. H. [llep6akoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.

[IOATOTOBKA K 3a4ETy

DU3NYECKNEe METOIbI HCCIICI0BAHUS:
METOJIbl MATHUTHOTO PE30HAHCa, MacC-
CHEKTPOMETPHH, 30HIOBOI U 3JIEKTPOHHOU
MUKpPOCKOIIUU: yueOHoe nocobue / B.B.
ApnuH. — YensiOunck: M3naTenbekuii eHTp
OVYpI'Y, 2020. — 96 c. duznyeckre METOIbI
MCCIIEA0BAHMS, UCTIOIB3YIOLIUE AIIEKTpOMar-
HUTHOE M3NTyueHue: yuebHoe nocodbue / B.B.
ApnuH. — YensiOunck: M3naTenbekuii eHTp
HOVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., CBetnuunsiii B.A.
TepMuyeckuil aHanu3 OpraHUYeCKUX
[MOJIMMEPHBIX MATEPUAJTIOB U KOMITO3UTOB.
YaebOHoe mocodue. — Tomck:
HannonanbHBIN HCCIIEA0BAaTEILCKUI
ToMmcKknii TOCYTapCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas anekTpoHHas
MUKPOCKOIIUS IS HAHOTEXHOJIOTHA.
MeTtoabl ¥ puMeHenne. — M.:
W3narenscTBo "JlabopaTopus 3HaHmit",
2014. — 600 c. ba3suis, O. K. BBenenue B
Kypc «DHU3ndecKkre METOAbl NCCIICTOBAHUS B
xuMumny : yueobnoe nocodue / O. K. baspuis.
— 2-e m34. — 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. Tekymuii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KOHTpOJ'II) Ka4yCCTBa OCBOCHMU O6paSOBaTCHBHOfI IMporpaMmel OCYIICCTBILICTCA B

cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kourpoababie meponpusitus (KM)

Ne
KM

Ce-
MECTp

Bun
KOHTPOJISI

HazBaunue
KOHTPOJILHOTO
MEPONPUATHUS

Vuu-

Makc.| Ilopsaok Hauncnenus
TEHIBA-

Bec
Oamn Oa1oB

ercsa B [TA

Texymumii
KOHTPOJIb

KP1

KoHTponpHas pabora
MIPOBOJIUTCS Ha
[IPAKTUYECKOM 3aHITHH
B Te€UCHHE 45 MUHYT

B Ounere — nBa Bompocajzader
W3 CIIMCKA,
MPUITAraroIIerocs K
Ka)KJ101 KOHTPOJIbHOM.
CTyJIeHTBI MOTYT

MUCHMEHHO 10 OuieTaM. |[nuddepeHIpOBaHHBINA




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

KP2

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
OTBETE, BEPHBIMU
siBIIsIIOTCS MeHee 50%
oTBeToB, () 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP3

KontponpHas pabora
MPOBOJIUTCS HA
MPAKTHYECKOM 3aHITHH
B TeueHue 45 MUHYT
MUCHEMEHHO 10 OMJIETaM.
B OGuiiere — qBa Bormpoca
W3 CITNCKA,
MPHUIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThI MOTYT
03HAKOMHTELCS CO
CIICKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
METOAUYCCKUM
MaTepHuaiam,
MPEICTAaBICHHBIM B
cUCTEME DIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaKIbIi
BOTIPOC PACKPBIT
MOJTHOCTHIO, CTYJCHT
[MOKa3aJl OTJINYHEIC
3HAHUS, JaH
MPaBUJIbHBIN OTBET Ha
Ka)KIBIM 3aTaHHBIA
BoOIIpoOC, 4 6anmna —
Ka)KJIbIid BOTIPOC
PACKpPBIT XOPOIIIO, C
TOCTaTOYHOM CTEIICHBIO
MMOJIHOTHI, 3 Oaia —
Ka)KJIbIid BOTIPOC
PacKpBIT
YIOBJIETBOPUTEIHHO,
HMEIOTCS
OTIpe/IeTICHHBIC
HEJIOCTATKH I10 ITOJTHOTE
W CONEPIKaHMIO KaXKJI0TO
oTBeTa, 2 Oajia —
OTBETHI HE SBIISIIOTCS
TTOrMYeCKHU
3aKOHYEHHBIMU U
000CHOBaHHBIMH,
KaKJIBIA II0CTaBJICHHEIN
BOTIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOYKU 3PEHUS TOTHOTHI
W TITyOWHBI H3JIOKEHUS

MaTCpHualida, B OTBETAX

Qg epeHIIMPOBaHHbIH
3a4yer




MPUBOISITCS
OeccHCTEMHEBIS
CBEJICHUS, OTHOCSIIIUECS
K ITOCTaBJICHHOMY
BOTIPOCY, HO HE JAOIIHe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTPOCHI WJIH
CofiepKaHNe OTBETOB HE
COBIIAJACT C
[1OCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyObie OMMUOKY B
OTBETE, BEPHBIMHU
sBisitoTCst MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP4

KontponpsHas pabora
MTPOBOIUTCS HA
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MUCHMEHHO IO OUIeTaMm.
B Ounere — nBa Bompoca
13 CIIHCKA,
MPUIIATaroIIeToCs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HAKOMUTBCS CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee Mo
METOIUYECKUM
MaTepHaiam,
MPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
IOVYpI'VY.

5 0aJIOB — KaXKIbIi
BOITPOC PACKPHIT
MMOJIHOCTBIO, CTYJIEHT
MOKa3aJl OTJINYHBIC
3HAHUS, 1aH
[IPaBUJIbHBIN OTBET Ha
KaKIBIA 3aJaHHBIN
BOIpOC, 4 Oanma —
Ka)KJIbI BOIIPOC
PACKPBIT XOPOIIIO, C
TOCTaTOYHOM CTETEHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PACKpBIT
YIOBJIETBOPUTEIBHO,
NMEIOTCS
Onpe/IeJICHHbIC
HEJOCTATKH 10 TOJTHOTE
1 COJIEP KAHUIO KaXKJI0TO
oTBeTa, 2 Oana —

OTBCTHI HC ABJIAIOTCA

nmudepeHIpoBaHHBIH
3adeT




TTOrMY€CKHU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA II0OCTAaBJICHHEIN
BOTIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TITyOHUHBI H3JI0KEHUS
MaTepuaia, B OTBETax
MIPUBOJIATCS
OecCcHCTEMHEIC
CBEIECHHUS, OTHOCSIIIECS
K ITOCTaBICHHOMY
BOITPOCY, HO HE JAIOIINe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UITH
coJiep>kKaHNE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOIIpocoMm, | Gat —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymmii
KOHTPOJIb

KP5

KontponpHas pabora
MPOBOJIUTCS HA
MPaKTUYECKOM 3aHATHH
B TeueHue 45 MUHYT
MACbMEHHO T10 OMJIeTaM.
B Ouiiere — qBa Bormpoca
W3 CIIHCKA,
MPHUJIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThI MOTYT
03HAaKOMUTKCS CO
CIIMCKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
METOIUYECKUM
MaTepuaiam,
MPE/ICTABICHHBIM B
cUCTEME DIEKTPOHHBIN
OVYpI'V.

5 0aJIOB — KaKIbIi
BOIIPOC PACKPBIT
MMOJIHOCTBIO, CTYJICHT
MoKa3ajl OTINYHbBIE
3HAHUS, TaH
MPaBUJIbHBIN OTBET Ha
Ka)KIBIM 3aTaHHBIA
BOIIpOC, 4 6anmna —
Ka)KJIbIid BOTIPOC
PACKPBIT XOpOIIIO, C
TOCTaTOYHOM CTENEHbBIO

MMOJIHOTHI, 3 Oayia —

nudpepeHpoBaHHBIH
3aver




Ka)KJIbI BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
MMEIOTCS
oTpe/ieTICHHBIC
HEJIOCTATKH I10 TTOJTHOTE
U COACPMKAHUIO KaXKJI0TO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBLIMH,
KaXKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TTOJTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISTCS
OeccHCTEeMHEBIS
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 OIIMOKU B
OTBETE, BEPHBIMU
sBIIsTIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP6

KontponwsHas pabora
MTPOBOIUTCS HA
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MUCHbMEHHO I10 OMJICTaM.
B Ounere — nBa Bompoca
W3 CIINCKA,
MPUJIATaoIIerocs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HaKOMUTBCS CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 1o
METOIHYECKIM
MaTepHaiam,
MPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
IOVYpI'VY.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT

I[MOJIHOCTBIO, CTYJICHT

Qg epeHIMpPOBaHHBIH
3a4yer




[MOKa3ajl OTIMYHBIC
3HAHMA, JaH
[IPaBUJILHBIN OTBET Ha
KaKIIBIA 3aJaHHBIN
BOIpOC, 4 Oayna —
Ka)KJIbIi BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTATOYHOM CTEIEHLIO
[MOJIHOTHL, 3 Oaia —
Ka)KJIbI BOTIPOC
PACKPBIT
YIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEIOCTATKU I10 IOJIHOTE
W CONEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oamia —
OTBETEI HE SBJISIOTCS
JIOr4YeCKU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA ITOCTAaBICHHEIN
BOIIPOC PACKPBIT
HEYIO0BJIETBOPUTEIIBHO C
TOUKH 3PEHUS TTOTHOTHI
W TTyOWUHBI H3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOIIATCS
0OecCHCTEMHEIC
CBEICHHUS, OTHOCSIIIECS
K MIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIN
coJiep>kKaHNE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOTIpocoM, | Gat —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
siBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB HA BOIIPOCHI.

IIpome-
KyTOUHAas
aTTeCTalus

JlnddepeHnmpoBaHHbBII
3a4€T

[IpomexyTouHas
arTecranus
(muddepeHmpoBaHHBIN
3a4€T) IPOBOJUTCS B
ycTHOH dopme. B
ousere JBa BOIpoOCA.
J{J1s1 TOATOTOBKH
[IpEIaratoTcs BOIPOCHI
K

G hepeHIIMPOBAHHOMY
3a4€Ty. 32 OTBET HA
Ka)KJIbIH BOIIPOC

b hepeHIMPOBAHHBIH
3aueT




CTYJICHT MOXET
MOJyYUTh MAaKCUMAaJIbHO
5 0aIoB, KaXKIbIi
BOIIPOC UMEET BeC — 1,
BCEro 3a Ouer —
MakcuMasbHO 10
6amioB. Kpurepun
OIICHMBAHUS OTBETA Ha
BOIIPOC B Ouiere: 5
0aJIJTOB — CTYJICHT
IEMOHCTPUPYET:
r1yOOKHe
MCYEPIBIBAOIINE
3HaHUS B TOHUMaHUH,
W3TI0KCHUH OTBETA Ha
BOIPOC, OTBET
TOTUYECKU
[MOCJICIOBATEILHBIMH,
COJZIEpKATEIIbHBIN,
MOJTHBIN, MPABUIIBHBIN U
KOHKPETHBII; 4 Ganna —
TBEP/IbIC 3HAHUS
MaTepuania, MpaBUIbHOE
MOHMMaHHE CYLITHOCTH U
B3aUMOCBSI3U
paccMaTpuBaeMbIX
[MPOLECCOB U SIBJICHUIA,
OJTHAKO, OTBET
HEI0CTAaTOYHO MOJIHEIM,
nMeroTcs 1-2
HE3HAYUTEITLHBIX
3aMeYaHUsI
Mpeno/jaBaTens,
[IOCJIEJOBATEILHEBIN 1
KOHKPETHBIN OTBET,
CTY/ICHT CBOOOJTHO
yCTpaHsIeT 3aMeUaHus
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
yCTpaHEeHUHU
HETOYHOCTEU U
HECYIIECTBEHHBIX
OIMOOK B OCBEIICHUH
OTJEJBbHBIX MOJIOKEHUI
TpeOyIOTCSI HABOASIIUE
BOTPOCHI
pernojaasarens; 2 6amia
—rpyObIe OMIMOKHU IpH




OTBETE Ha BOIPOC, HE
oomee 50% otBeTa
COCTaBJISIOT
MPaBHIIbHBIC CBEJICHUS,
CTYIIEHT IEMOHCTPUPYET
HEYBEpPCHHBIC U
HETOYHBIC OTBETHI Ha
HABOJIATIINE BOIIPOCHI
npernoxasaress, | Gamn
— rpyObIe OMMOKH B
oTBeTe, MeHee 50%
SIBJISTFOTCSI BEPHBIMH,
CTYIIEHT IEMOHCTPUPYET
HEIMOHUMAaHHe
CYITHOCTH U3JIaraeMbIX
rojioxkeHuii; 0 6ajos -
HET OTBETAa Ha BOMPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bua npomexyTouHOR TooLe VDA LDOBCICHIS Kpurepun
aTTeCTalluN potieiypa TpoBei OLICHUBAHUs

WToroBerit pedTHHT 00yUaronierocss Moxxet (hOpMHUPOBAThLCS HA
OCHOBaHMH TOJIBKO TEKYILEr0 KOHTPOJISL, IIyTEM CIIOKEHUS
peiTHHTa 3a OTy4YeHHBIE OLIEHKHU 32 KOHTPOJIHHO-

PEUTHHIOBBIE MEPOIIPUATHS TeKyIero koHTpois. CtyneHt (B cooTBercTBHM
BITpaBe MPUNTH Ha AU HepeHINPOBAHHBIN 3a4ET 115 cmm. 2.5, 2.6
yiaydmeHus cBoero peitunra. [Ipomesxxyrounas arrecranus |[lonoxxeHus
(muddepeHpoBaHHBIN 3a4€T) TPOBOAUTCS B YCTHON (opMme.
B 6unere aBa Bonpoca. [l MOATOTOBKU MpeAIaratoTcs
BOTIPOCHI K TP (HEPEHITUPOBAHHOMY 3a4ETYy.

nudepeHIpoBaHHBII
3a4eT

6.3. OueHo4YHbIC MaTEePUAJIbI

K p 5 Ne KM
OMIIETEHIIUU €3yJIbTaThl 00y4ECHUS bRlalsleh

OITK-1 3HaeT: OCHOBHbIE MPUHLIUIIBI PAOOTHI COBPEMEHHOTO MCCIIEI0BATEIBCKOTO el
000py/OBaHUS

OIK-1 VMeeT pakTUYECKUH OIBIT: UCIIOJIB30BAHUS COBPEMEHHOM aIllapaTypsl IpU L
POBEICHNH HAayYHBIX MCCIIEJOBaHUI B 001aCTH XUMHH

OITK-5 3HAeT: OCHOBHbIE PUHIUIIBI PEIIeHUsI OOpPaTHBIX 3a]a4 C MUCII0JIb30BaHUEM el
COBPEMEHHBIX HH()POPMAIIMOHHBIX TEXHOJIOTUH

OITK-5 YMeeT: COCTaBIATh aITOPUTM JJIS peIIeHUs] OOpaTHBIX 3a/1a4 Ha IpUMepe AAARAE
COBPEMEHHBIX UCCIIEA0BATEIBCKUX METOIOB

OITK-5 MmMeeT mpakTUYEeCKUH OMBIT: 00pabOTKH CIIEKTPOCKOMTUYECKHUX H AAARAE
CHEKTPOMETPUUYECKHUX JAHHBIX

MK-3 3HaeT: COBpeMEHHbIE (PU3NUECKHE METO/Ibl UCCIIEI0BAHNS, BO3MOYKHOCTH, el
OrpaHUYECHUSI METOJIOB

K-3 'YMmeeT: BbIOpaTh (bmanrcxnﬁ METOJ| ACCIIEOBAHNA I ONTHMAIILHOTO AANRAE
penIeHus] NOCTABIEHHOM 3aja4l XMMUYECKOM HAIPABICHHOCTH

(DOH,HBI OOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHUAX.



7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas 1umepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 Oubiuomexe:
KypHan HeopraHu4eCcKoi XUMUu

JKypHan opraanyeckon XuMuu

Kypnan ¢puznueckoit Xumun

Heoprannueckue marepuaisl

Bectuuk "HOYpI'Y". Cepus "Xumus"

Nk W=

2) MemoouuecKue yKasaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

duznyecKue METOABI UCCIICIOBAHUS: METOIBI MArHUTHOTO PE30HAHCA,
Macc-CIeKTPOMETPHUH, 30HAOBOM U AIIEKTPOHHON MUKPOCKOIHUH: YU4EeOHOE rmocooue /
B.B. Apnun. — Yensbunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.
duznyecKue METOIBI UCCIICIOBAHUS, HCIIONIB3YOIINE 3JICKTpOMar-
HUTHOE M3IyueHue: yueoHoe mocooue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpIl'Y, 2019. — 80 c.

1.

2.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
du3nvecKrue METOIbI HCCIISIOBAHUS: METOIBI MATHUTHOTO PE30HAHCA,
MacCC-CIEKTPOMETPHUH, 30HA0BON U IIEKTPOHHOW MUKPOCKOIIUU: Y4eOHOEe mocodue /
B.B. ABaun. — Uensounck: U3marensckmii nentp FOYpI'Y, 2020. — 96 c.
dusnyecKue METOIBI UCCIETOBAHUS, UCTIONB3YOIINE 3JIEKTPOMAar-
HUTHOE U31y4yeHue: yueoHoe nocodue / B.B. Apaun. — Yensounck: U3narensckuid
uentp FOYpl'Y, 2019. - 80 c.

1.

2.

DJIeKTPOHHASI Y4eOHO-MeTOoANuYeCKasl IOKYMeHTaI[Us

HaumenoBanue
Bnu ecypca B
No A peeyp . bubnunorpaduyeckoe onrcanme
JUTEPATYPhI AIIEKTPOHHOMN
bopme
Baiitynesud E.A., babkuna O.B., Ceetnuunsiii B.A.
ONEeKTPOHHO- Tepmuueckuil aHanu3 OpraHMYECKUX MOJUMEPHBIX
1 OcHOBHas OnbImoTeuHas MaTepHaJIOB U KOMIIO3UTOB. Y4ueOHoe mocodue. — Tomck:
nureparypa cucrema HanvoHanbHbIN Hccie0BaTeIbCKUN TOMCKHAN
n3narenbeTBa JIaHs [rocynapcTBeHHbIN yHUBepenTeT, 2011. — 56¢.
https://e.lanbook.com/book/44967
ONEeKTPOHHO- .
PactpoBas 2J1IeKTPOHHAsE MUKPOCKOIIHS JIJIs1 HAHOTEXHOJIOT .
OcHoBHast oubnuoTeyHas "
2 TenaTvpa cHcTeMa Mertons! U npuMmenenue. — M.: U3narensctBo "Jlaboparopus
patyp sHanuil", 2014. — 600 c. https://e.lanbook.com/book/166756
n3nareinLcTBa Jlann
3 OcHoBHas ONEeKTPOHHO- basbuip, O. K. Beenenue B kypc «®Pu3znueckue METO/IbI
muTeparypa OnoOIMOTEYHAS WCCIIeI0BaHus B XuMumy : yaeoHoe nocobue / O. K. ba3puib.




cHCTEMa — 2-e m3a. — Tomck : TT'Y, 2016. — 132 c.
n3narenbcTBa Jlans |https://e.lanbook.com/book/91951

DIEKTPOHHO- JIykoB, B. B. ®uznueckue MeTO/Ibl UCCIEOBAHUS B XUMUH :
4 JlonosHUTENbHAs [OUOIMOTEeUHAs yuebHoe nocobue / B. B. JIykos, 1. H. Illep6akoB. — PocToB-
niTeparypa cucrema Ha-/{ony : O®Y, 2016. — 216 c.

n3narenbcTBa Jlans |https://e.lanbook.com/book/114513

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOTO 00ECTIEUEHHUS:

Her

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUITHHbI

Bun 3anarui

Ne

ay/1.

OcHoBHOE 000pyI0BaHUE, CTEHIBI, MAKEThI, KOMIIBIOTEpHAS TEXHUKA,
MpeayCTaHOBICHHOE IPOTPaMMHOE 00ecTIedeHHEe, UCTIONb3yeMOe IS Pa3IMYHBIX
BHUIOB 3aHSATHH

1. Komrmeke ckaHupyroriei atekTporHoi mukpockonuu Jeol JISM-7001F, EDS

Hpaxmirieckue o3 |, ford INCA X-max 80, WDS Oxford INCA WAVE, EBSD 1 HKL. 2.
3aHATHS U . N
COMUHADDL (1) [[IpocBeunBaroIMii HIEKTPOHHBIN MUKPOCKOT BBICOKOTO paspermenus Jeol JEM-
p 2100. 3. Iudpakromerp peHTreHoBckuii mopomkoBsiid Rigaku Ultima IV.
307
Jlexunn (la) Jlocka, Mmapkepsl
1. Onpenenurens nopoBbix xapakrepucTuk ASAP-2020. 2. Ananu3aropsl
pa3Mmepa yacTtull B cycrnieHsuu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.
[IpakTnueckue
SAHSTHS I 04 |3. Cucrema TEpMUYECKOIO aHAJIN3a B COCTABE CUHXPOHHOI'O TEPMHUECKOTO
COMUHADEL (1) |anamuzaropa (TT'-JICK) Netzsch STA 449C «Jupiter» u KBaapymnoIsHOTO Macc-
P cnekrpoMerpa QMS 403C «Aéolosy». 4. CHHXpOHHBIN TEPMUUYECKUI aHATH3ATOP
(TT-ACK) Netzsch STA 449F 1 «Jupiter».
[IpakTrueckue
307
3aHATHS U Jlocka, MapKepsl

CEMMHAPBI

(1a)




