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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

1.0.11 Uudopmaruka,

1.0.15 Heopranuueckas Xxumus,

1.0.17 Opranuueckasi Xumusi,

1.0.18 ®usnueckas XuMU4,

1.0.16 Aranutnyeckas XUMMSI,

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

1.0.16 Ananutuueckass XUMHUSA

3HAET: OCHOBBI XUMUYECKUX U (PUIUKO-XUMHYECKHUX
METOJIOB aHaJIU3a, IPAKTUKY IPaBUMETPUYECKOIO,
TUTPUMETPUIECKOTO, KHHETUYECKOTO,
JIEKTPOXUMHUYECKOT0, XpOMaTorpauueckoro u
CIEKTPOCKOIIMYECKOTO METOI0B AHAIIN3A,
METPOJIOTMYECKUE OCHOBBI XUMHUYECKOIO aHAIN3a,
[IPUHLUIIBI CTPYKTYPHUPOBAHUS OTYETA 110
UCCIICIOBAHUSAM, CBSI3aHHBIM C aHAJTUTUYECKUM
OIIpPEICIEHUEM, OCHOBHBIE TPEOOBaHMSI K €I0
HalKCAaHUIO, paCUETHBIE U rpauyecKue METOIbI
[pELICHUS TUIIOBBIX 33/1a4 AHAIUTHYECKON XUMUHU
YMeeT: DKCIEPUMEHTAIBHO PEaaIn30BaTh IIPOIUCH
METOAMKY aHAJIN3a, BEIOpaTh XUMUUECKUI MU
(U3UKO-XUMUUECKUIA METO]l aHaJIu3a B

COOTBETCTBUHU C 0COOCHHOCTHIO 00OBEKTA




WCCJICIOBAHMUS, OIICHUBATh MPUTOTHOCTH U
TOCTOBEPHOCTh METOIMKH aHaN3a, 00pabaThiBaTh
PE3yABTAThI aHATN3a B COOTBETCTBHH C
ATTECTOBAHHOW METOAMKON, COCTABIATh OTUET O
pe3yaprarax paboThl B aHATUTUYECKOU JTabopaTopun
U KOPPEKTHO MPEACTABIATH PE3YJIbTAT
QHAIMTUYECKOTO onpeaeneHus: meer
MPaKTUYECKHUI OIBIT: 0OpaIeHus ¢ 1abopaTropHOn 1
MEpPHOU MOCYI0M, aHAIUTHYECKUMU BECAMU,
CTaHJAAPTHHIMU aHAIUTUYECKUMHU TpUOOpaMu,
WCTIOJTB30BAHMS XUMUYECKUX U (DU3HKO-
XUMHUYECKUX METOJIOB aHaJIN3a JJIsl PeIeHUS
WCCJIEIOBATEIHCKUX U TEXHOIOTUIECKUX 3134,
00BSICHEHHSI aHAJTUTUYECKUX CUTHAJIOB U BaJUAalui
METOMK aHalIN3a, TPOBEACHHS CTaTUCTHUECKOM
00pabOTKH M KOPPEKTHOTO MPEACTABICHUS
QHATMTUYCCKUX PE3YJbTATOB, PEIICHUS TUTIOBBIX
3a/a4 aHAIUTUYECKONH XUMUU

1.0.18 dusnueckass XUMHUA

3HAeT: TEOPETUUECKUE OCHOBBI XUMUUECKON
TEPMOJMHAMUKH U KUHETUKH, TOMOT€HHOTO U
reTeporeHHOro KaTajinsa, JEeKTPOXUMUU, OCHOBHbBIE
TEPMOJMHAMUYECKNE U TEPMOXHUMHUECKHE
XapaKTePUCTUKH BEILIECTB, TapaMETPhI
XUMHUYECKOTO U (ha30BOr0 paBHOBECHS,
KMHETUYECKHE TapaMeTpbl XMMHUYECKHX PeaKuil 1
3aKOHOMEPHOCTH MX U3MEHEHUs B (DU3HKO-
XUMHUYECKHUX MPOLECCaX, OCHOBHBIE 3aKOHBI
0a30BbIX pazaenoB pU3NUECKON XUMUHN YMEET:
MPUMEHSATHh OCHOBHbIE 3aKOHBI (PU3NYECKON XUMHH
JUISl PEILIEHUS] TEOPETUUECKUX U IPAKTUYECKUX
3a/1a4 XMMHUYECKOM HaIllpaBIIEHHOCTH U aHaJIHM3a
[OJIyYEHHBIX PE3yJIbTaToOB, OCYIECTBIATh
PKCIIEPUMEHTHI B 00J1aCTH (PU3UUECKON XUMUU, HA
OCHOBE KCIIEPUMEHTAJIbHBIX IaHHBIX ONPENEIATh
TEPMOJMHAMUYECKHUE U KHHETUUYECKUE
XapaKTePUCTUKH (PU3UKO-XUMUYECKHUX MPOLIECCOB,
MCII0JIb30BaTh OCHOBHBIE 3aKOHBI (PU3NYECKON
XUMHHU [Tl aHAJIM3a U UHTEPIPETaLuU pe3yJIbTaToB
SKCIIEPUMEHTOB XUMUYECKON HapaBiIeHHOCTH
MmeeT NpakTUYEeCKUI OIIBIT:

1.0.17 Oprannyeckasi XuMHst

3HaeT: puU3nUecKue U XMMHYECKHe CBOMCTBA
Pa3IMYHBIX KJIACCOB OPTAHUYECKUX COEAMHEHUI,
TUIBI XUMUYECKUX PEAKLIMI B OPraHUYECKON
XUMHH, TEOPETHYECKUE OCHOBBI OPTaHNYECKOM
XUMHH, KIACCU(PUKALINIO OpraHNYeCKUX
COEIMHEHM 0 KJIACCy OMaCHOCTH, TEXHUKY
0€30MacHOCTH MpHU paboTe C HUMH U YCIOBHS HX
XpaHeHUs, TpeOOBaHUs K CTPYKTYpe U 0(OPMIICHHUIO
OTYeTa M0 Hay4YHO-HCCIIeI0BaTeNbCKOM pabdoTe,
0COOCHHOCTH CTUJISI HAYYHO-TEXHUYECKOTO TEKCTa
'YMeeT: MCIOIb30BaTh 3HAHUS O CBOMCTBAX
OpPraHUYEeCKUX COCIMHEHUN U UX PEAKIMOHHON
CIIOCOOHOCTH ISl UHTEPIIPETAIIUN
SKCIIEPUMEHTAIBHBIX TAHHBIX, UCIOJIb30BaTh
dbyHIaMeHTaIbHbIE 3HAaHUS OPTaHUYEeCKONW XMMHHU B

00JIACTH CMEKHBIX JUCHUIUIMH IIpH pCIICHUN




npodecCHOHANBHBIX 3a/1a4, IPOBOUTH CHHTE3
OpPraHUYEeCKUX COCTMHEHUN C UCTIOJb30BaHUEM
MMEIOLIUXCSA METOAUK MIMeeT MpakTUYECKU OIbIT:
pactudpOBKH PE3YIBTATOB CIIEKTPAIBHBIX METOJOB
MCCJIEIOBAHUSI OPTAHMYECKUX COCTMHEHUN,
YCTAHOBJICHUSI CTPOCHHS] OPTaHUYECKHUX
COCIMHEHUH C UCTIONB30BAaHUEM (PU3UIECCKUX
METOHOB MCCIICAOBAHNS, HAITMCAHUS OTYETA I10
Hay4YHO-UCCIIEIOBATENbCKON paboTe (KypcoBOi
MTPOCKT)

1.0.15 Heoprannueckast Xumust

3HaeT: MmpaBuWJia MOBEIEHUS U pabOThl B XUMHUECKOM
maboparopuu, paBuia 6e30macHoi paboTHI C
KUCJIOTaMU, IIEJI0YaMH, CTEKIISTHHOM MOCYI0M,
ropesikamu, HarpeBaTeJIbHbIMU IPHOOpaMH, IpaBUIIa
OMMCAHUS METOJUKHU POBEACHUS SKCIIEPUMEHTA,
BKJTIOUasi HAOJIOIEHUS U BBIBOJIbI, TEOPETUUECKHE
OCHOBBI O0IIIEH 1 HEOPTAHUUECKOW XUMUHU YMEET:
paboTaTh ¢ HEOPraHMYECKUMU BEIIECTBAMHU C
Y4EeTOM X CBOMCTB, BBIIOJIHAThH PA3IUYHbIE
orepanuu ¢ coON0EHNEM HOPM TEXHUKH
0e30MmacHOCTH, 0QOPMISTH OTUETHI 110
1a00paToOpHBIM pabOTaM B COOTBETCTBUU C
TpeOOBaHUSIMU, OOBACHATD NOJTYyUYEHHbBIE
DKCIIEPUMEHTAIIbHBIE PE3YIIBTAaThl HA OCHOBAaHUU
3HAHUN XMMHH HENIEPEXOIHBIX U MEePEXOTHBIX
HIIeMEHTOB VIMeeT nmpakTHYeCKUil ONBIT: OOpaIeHus
C XUMHUYECKOU MOCY/10H, 1a00paToOpHBIM
000pyIOBaHHEM M XMMUYECKUMH PEaKTHBaMHU,
aHaJIM3a pe3yJabTaToOB KCIIEPUMEHTOB U
HaOMIOACHUH C yUeTOM XUMHUYECKUX CBOMCTB
HEOPraHUYECKUX COETUHEHHI

1.0.11 UudopmaTuka

3HaeT: croco0bl 00paObOTKU JAHHBIX B AJIEKTPOHHBIX
Ta0JIMIIaX U B CIIELUAIN3UPOBAHHBIX TPOrPAMMHBIX
CpEICTBaX, COOTBETCTBYIOLIUX HAIPABICHUIO
MOATOTOBKH, OCHOBHBIE TMOHATHS HHPOPMATHKH;
(dbopMbI U CTIOCOOBI TIPEICTaBICHUS JaHHBIX B DBM;
COCTaB, Ha3HAYEHUE (PYHKIIMOHAIBHBIX
KOMITOHEHTOB U NporpaMMHoro odecneuenust 9BM;
KJIaCCU(UKAILIUI0 COBPEMEHHBIX KOMITBIOTEPHBIX
CUCTEM; CIIeIMaJTU3UPOBAHHbIE TPOTPAMMHBIE
CPEICTBA, COOTBETCTBYIOIINE HAIPABICHUIO
MOJATOTOBKU; O(UCHBIE IPUIIOKEHUS] YMEET:
NPUMEHSTH TUIIOBBIE U CIIEUATIN3UPOBaHHbIE
MpOrpamMMHBIE CPEJCTBA ISt 00paOOTKU JaHHBIX,
NPUMEHSTH TUIOBBIE IPOTPAMMHBIE CPEJICTBA

0o opMIIeHHSsI TEKCTOBOM U MPOrpaMMHOMN
NOKyMeHTaluu ViMeeT mpakTU4ecKuil OmbIT:
oOecrieueHrs 0e30MacHOCTH UHPOPMALIUU C
MOMOIIBIO TUITOBBIX MPOTPAMMHBIX CPE/ICTB
(aHTHBUPYCOB, APXUBATOPOB, CTAHJAPTHBIX CETEBBIX
cpeacTB oOMeHa nHpopmanueil)

4. O0béM 1 BUABI YUeOHOI padOTHI




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

Pacnipenenenne nmo cemectpam
Bcero B Hacax
Bun yue6HO# paboThI
4acoB Homep cemectpa
7
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 64 64
Jlexmuu (JI) 48 48
[IpakTuueckue 3aHsATHs, CEMUHAPHI U (W) JPYyTrUe BUABI 16 16
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 37,75 37,75
IIOATOTOBKA K 3a4€Ty 7,75 7.75
MOZITOTOBKA K KOHTPOJIbHBIM paboTam 30 30
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 6,25 6,25
Bun koHTpoOs (3a4eT, qud.3a4et, IK3aMeH) - nud.3auer
5. ConeprkaHue TUCHMIIIMHBI
O0beM ayIUTOPHBIX 3aHATHH 1O BHIaM B
pasjz(.gena HaumeHnoBanue pa3nenoB JUCHUILIMHBI Jacax
Bceero JI 113 JIP
1 |[Metoznpbl, HCIIOIB3YIONIME PEHTTEHOBCKOE U3ITyYEHHE 12 8 4 0
2 |YO®, Bunumast u KosebaTeapbHas CIIEKTPOCKOTHS 18 12 6 0
3 Metomer ®OC u XAFS, AMP u OI1P 20 16 4 0
4 MeTobl 27EKTPOHHOW MUKPOCKOIIUH U MacC- 14 12 > 0
CIIEKTPOMETPUHU
5.1. JIleknun
Ne Ne Koz-
rexuuulpasena HaunmeHnoBanue wim KpaTkoe coep>kaHne JEKIIMOHHOTO 3aHTHS BO
JacoB
PeHTreHOBCKOE U3IIyYeHHUeE: arana3oH, cBoicTBa. [lonyuenne peHTreHOBCKOTO
W3ITy4eHUs] B PEHTTC€HOBCKOU TPYOKe M B CHHXPOTpOHE. PacimdpoBka CTpyKTyphl
C HCTOJB30BaHUEM CPEJICTB UCKYCCTBEHHOTO MHTEIIEKTA. TOPMO3HOE U
| |  [X@PaKTEpHCTHIECKOE H3JlyHeHHE, K-, L-, M-cepun, 3akoH Mo3znu. YO-usnydeHue: ’
Mana3oHbl )KECTKOTO U MArkoro Y®, cBoiicTBa. TBEpAOTENBbHBIE U ra30pa3psIHbIE
ucTOYHUKYU Y®. [TonynpoBOJHUKOBBEIE HCTOUHUKN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, MPEUMYIIECTBA U HEAOCTATKH MOTYITPOBOTHUKOBBIX HCTOYHUKOB B
CpPaBHEHUHU C JPYTUMU BUJAMU.
Onrtuueckuit auanazon: YO, suaumsiii, UK. McTounnky BUIUMOrO U3ITydeHuUs..
JlromunecieHNs, Ta3epHbie nCTOUHUKH. K-muanaszon: OnvKHUN, CpeTHUN,
) | nanbHui UK. MUKpOBOTHOBBIN quana3oH. PaguoBOIHOBOE U3TyUEHHUE: 7
ana3oHbl, HCTOYHUKH, IpUMEeHEeHHE. VccienoBanne CTpyKTyphI BEIIECTRA.
[Ipsimast u oOpaTHas CTpyKTypHas 3anada. [[porpaMmmMHbIe CpeCTBA HA OCHOBE
HMCKYCCTBEHHOTO MHTEJUICKTA JJISI PEIICHUSI CTPYKTYPHBIX 3a]1ad.
CtpykTypa, OJMKHUN U JATBHUN MOPSIKUA, KPUCTAITMIHOCTh, MOHO-
3 1  |[monMKpuCTasl, aHU30TPONHS CBOMCTB. PEHTIreHOCTPYKTYpHBIN aHAIU3. 2
O6pa3zoBanue audpakiMOHHBIX MakcUMyMOB. Metonsl JIays u Byneda-bparra.




PCA npu nomoIu MOHOKpUCTalIbHOTO Audpakromerpa. M3yuaembie 00beKTHI, R-
daktop. PactmdpoBka CTPyKTyphI 110 TaHHBIM MOHOKpHUCTaIbHOTO PCA ¢
MCII0JIb30BaHUEM CPEICTB NCKYCCTBEHHOIO MHTEJIEKTA.

[TopomkoBeiii POA. 3anuck nudpakrorpamM, ypaBuenue Bynbsga-bparra.
XapakTepuCcTUKH JTUPPAKIUOHHBIX MAKCUMYMOB, MoTy4aemasi uHpopmanus,
ypasHeHue Llleppepa. ManoyrinoBoe peHTIT€HOBCKOE PacCesHUE: U3y4aeMble
00BEKTHI, 3aITUCh U pacinudpoBka ganHbIXx MYPP. Huzko- u
BBICOKOTEMIIEPATYPHbIE MPUCTABKH: HEOOXOIMMOCTD UCIIOJIb30BaHMS, peaTn3alys,
MPUMEHEHUE JIJIS1 UCCIIEIOBAHMIA.

Crnekrpockonus. Jlucneprupyromniue cnekTpomMeTpsl. lucneprupoBanue cBera Ha
npusMe, TMGPaKIMOHHOM peméTke, CBETOQMIBTPax, IPUMEHEHUE CBETOIUOI0B.
Henucneprupyronuili CHEKTpOMETP: MPUHIUI, BO3MOKHOCTH, IPEUMYIIIECTBA.
YO-puaumast, omkHsas UK ciekrpockonus. Xpomodopsl, aykcoxpoMsl. I'urnco-,
0aTOXPOMHBIN C/IBHT, TUIIO- U TUIEPXPOMHBIN 3P PeKT — yeM 00yCIIOBICHBI U
BBI3BAHBI.

Wuterpupytomas chepa. Onruyeckas IIOTHOCTb, UANA30HbI A U JUTMH BOJIH.
[Tponyckanue. [llupuna 3anpeménnoit 30861 OnpeneneHue, MpakTHIecKoe
3HaueHue. Typounumerpus, Hepenomerpus. CylHOCTb METOJIOB U IPUMEHEHHUE.
JlnHamuueckoe ceeropaccesHue. CylHOCTb METO/Ia U IPUMEHEHHUE.

BO3HUKHOBEHME U BUJIbI JIIOMUHECIICHIINH. JIFOMMHECIIEHTHAs CTIEKTPOCKOMUSI.
CymHocth MeTonia u npumeHenne. MK-cnexkrpockonus. Bo3HUKHOBEHHE U BUIBI
kosneOanuii. [Ipumenenue it cTpykTypHoro ananusa. [Ipodononroroska st UK.
3amuch CIEKTPOB C TBEPBIX BEIIECTB (TaOJETKH, CyCTIEH3UH, TIIEHKH). MeTOo b
orpaxenus. HIIBO.

3anuch CEKTPOB IS )KuAKocTel U razoB. MK cnekTpockonus uciycKaHusl.
Cnexrpockonus KP. BosuuknoBenue konedanuii. Csszb ¢ UK crekrpockonueit.
CTpyKTYpHO-TPYNIIOBON aHAJIN3 B KOJIEOATEIbHON CIIEKTPOCKOIIHH.

Metoasl ®IC, KMHETHUECKask SHEPTUs HIEKTPOoHA. MICTOUHNKY H3TyUyeHMs,
XUMHUYECKHUI CIBUT U CyIIHOCTh MeTos10B YDIC u POC. O6paszoBanue Oxe-
HIIEKTPOHOB, CYIIIHOCTh U puMeHeHue Oxe-creKkTpockonuu. BosHuKHOBEHNE
PEHTTEHOBCKOH (pIIyopecIeHIIMH, CyITHOCTh U ipuMeHeHue POC.

10

YerpoiictBo npubopoB @IC, cXOACTBO U pa3aIndusl JUIsl KaKI0T0 METOoa.
Bo3HnukHoBeHME crieKTpoB XAFS, xuMuueckuil cABUT. YCIIOBHS 3alMCH CIIEKTPOB
XAFS, 3amuch criekTpoB JUTsl pa3HbIX 00pa3IloB.

11

Metonst XANES u EXAFS, nonyuaemas napopmanusi. BosunkHoBeHne
MarHUTHOTO pe30HaHCa, YCIOBHS BOZHUKHOBeHUA AMP, xapakrepucTrku nojeu.
Xumuueckuid casur B SIMP, koHCTaHTa SKpaHUPOBAaHUS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBUE, TTapaMeTphl, onpeaensieMbie B AMP.

12

3anuce cnexktpoB AMP, @ypee-criekrpomerpsl, A1ByMepHbI AMP. CriekTpockonus
OI1P, ciuHOBBIE BeliecTBa, g-pakTop, XUMUUeckHii caBur. HanpaBnenus
npuMeHeHus JIIP, cniHOBbIE METKHU, CTUHOBBIE JIOBYIIIKH.

13

OO011Ke TPUHLIUIIBI ANEKTPOHHONH MUKPOCKONIMU. Buibl u3nydeHuid,
00pa3yIoMXcs Py B3aUMOACHCTBUH JIEKTPOHHOTO JIyya ¢ 00pa3iom.
CkaHupyolas 1 IpoCBEYHBAOIIAsl AEKTPOHHAsI MUKpocKonust. COmyTCTBYIOIINE
MeTO/Ibl, ToTy4yaeMast MHpopmarus. [IpodomnonroroBka Juist 31€KTPOHHON
MUKpockonuu. OcoOeHHOCTH MOATOTOBKH 00pa3ioB Ayt COM. [IpoGonoaroroBka
s TIOM.

14

OCHOBHBIE IPUHIIUITBI MACC-CIIEKTPOMETPUH. PeskxnMbl paboThl Macc-
cnekrpoMmerpa. KBanpymnonbsHas, BpemsinponérHas 1 MAJIJINU macc-
crekrpoMeTpusi. OcOOEHHOCTH U MIPUHIIUIIBI peaTn3alii aTOMHO-CHUJIOBOH,
TYHHEJILHOU 1 OJMKHETIONbHON MuKpockornnd. J(uddepeHnmanpHas
CKaHMpYIOLas KalopuMeTpus. TepmorpaBumMeTrpudeckuii ananus. [puHummnst

paboThI ¥ ToTy4aeMasi HH)OpMaIHs.




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne Ne Koz-
HaumeHoBaHMe WiH KpaTKoe COJepKaHUE MPAKTUIECKOTO 3aHSATHS, CEMUHApa BO
3aHATUA[pa3IeNa]
4acoB
YCTPONCTBO CHHXPOHHOI'O TEPMUYECKOTO aHAJIU3aTopa, OCHAILIEHHOTO
1 1  |mpuctaBkamu s Macc-criekTpoMerpun u MK-criekrpockonuu razo00pa3Hbix 2
[MPOYKTOB TEPMOJIH3a
) 1 [Ipo6onoaroroBka ams repmudeckoro ananusa (TA), o6paboTka nanubix TA, )
nHTeprpeTanys TA KpUBbBIX, TOTydaeMble apamMeTphl
3 2 (lIpo6omoaroroBka must COM. Heopranuveckue u opraHnuecKue 0ObEKTHI. 2
4 5 [IpoGomnonroToBka 1 0COOEHHOCTH MUKpOaHan3a o0pas3ioB meronamu EDS, )
WDS, EBSD, XRF
5 2 [[IpoGonoaroroska it [I9M BbICOKOTO pa3perieHus 2
6 3 [IpoGomnonrororka st Mmacc-ciekrpomerpuu, K, KP, YO-puaumoii 4
CHEKTPOCKOTTHHI
7 4  [[Ipo6Gomoaroroska amnst metonoB PCTA, POA, SIMP, DITP. 2
5.3. JlabopaTropHbie padoThI
He npenycmorpensl
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Beinonnenne CPC
Cnmcok urepaTypsl (C yKa3aHHEeM Kon-
[Monsun CPC pas3zenos, ras, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
duznuecKrue METO/bI HCCIICIOBAHUS:
METO/Ibl MATHUTHOTO PE30HAHCa, MacC-
CIIEKTPOMETPHUH, 30HJIOBOM U IEKTPOHHOU
MUKpOCKONUU: ydeOHoe mocobue / B.B.
ApnuH. — YUensOunck: M3narenbCkuii EHTP
HOYpI'Y, 2020. — 96 c. ®usnyeckre METOABI
MCCIIETOBAHMSI, UCIIOJIb3YIOIINE AIIEKTpOMar-
HUTHOE M3NTyueHue: yuebHoe nocobue / B.B.
ApnuH. — YUenssOunck: M3naTenbCkuii IEHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesnu E.A.,
baokuaa O.B., CBetmnunsbrii B.A.
Tepmuueckuii aHaTN3 OpraHUYeCKUX
HOMIrOTOBKa K 329ETY [MOJIMMEPHBIX MaTEPUAJTIOB M KOMITO3UTOB. 7 7,75

YuebHoe nocobue. — ToMmck:
HarnmonanbHBIH HCCIIEN0BATEILCKUN
ToMCKuli TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PacTpoBas snekTpoHHas
MUKPOCKOIHUS AJ11 HAHOTEXHOJIOTUH.
MeToabl 1 puMeHeHne. — M.:
M3narensctBo "JlabopaTopus 3HaHuit",
2014. — 600 c. ba3suis, O. K. BBengenne B
Kypc «DHU3NUECKUE METO/IbI UCCIIE0OBAHUS B
xuMum» : yueonoe nocodbue / O. K. bazbuib.
— 2-e u3a. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®uznueckue MeTobl
MCCJIETIOBAHMSI B XUMUH : yueOHOe mocobue /




B. B. Jlykxos, U. H. [llep6akoB. — PocToB-
Ha-/lony : FODY, 2016. — 216 c.

IIOATOTOBKA K KOHTPOJIbHBIM pa60TaM

duznyeckrue METOAbI UCCIIEA0BaHU:
METO/Ibl MATHUTHOT'O PE30HAHCA, MaccC-
CIIEKTPOMETPHUH, 30HJIOBOM U IEKTPOHHOU
MUKpOCKONUU: ydeOHoe mocobue / B.B.
ApnuH. — YUenssOunck: M3narenbCkuii IEHTP
HOYpI'Y, 2020. — 96 c. dusnyeckre METOABI
MCCIIETOBAHMSI, CIIOJIb3YIOIINE AIIEKTpOMar-
HUTHOE M3JTyueHue: yuebHoe nocobue / B.B.
ApnuH. — YUenssOunck: M3narenbCkuii IEHTP
OVYpI'Y, 2019. — 80 c. Baiitynesnu E.A.,
baokuaa O.B., CBetnnunsbrii B.A.
Tepmuueckuil aHaau3 OpraHuyeCcKUX
[MOJTUMEPHBIX MaTepUajIoB U KOMIIO3UTOB.
YuebHoe nocobue. — ToMck:
HarnmonanbHBIH HCCIIEN0BATEILCKUN
ToMCKuli TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PacTpoBas snekTpoHHas
MUKPOCKOIHUS AJ11 HAHOTEXHOJIOTUH.
MeToabl 1 puMeHeHne. — M.:
W3narensctBo "JlabopaTopus 3HaHuit",
2014. — 600 c. ba3wsuis, O. K. BBengenne B
Kypc «DHU3NUECKUE METO/IbI UCCIIE0OBAHUS B
xuMum» : yueonoe nocodbue / O. K. bazbuib.
— 2-e u3a. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®uznueckue MeTobl
MCCIIEIOBAHMS B XUMUH : yueOHOe mocobue /
B. B. Jlykos, U. H. [llep6akoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.
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6. @oH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeeHNsI TEKYIEro KOHTPOJIsl YCeBaAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KonTposnb kauecTBa 0CBOCHUsI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B

cootBeTcTBHH ¢ [TonokeHreM 0 OaTEHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabusbie meponpusitus (KM)

Ne
KM

Ce-
MecCTp.

Bun
KOHTPOJISI

HazBanue
KOHTPOJIBHOTO
MEpOIPUITHS

Yun-

Makc.| [Topsimok HauncieHus
ThIBA-

Bec
Oamn OaJL10B

erca B [TA

Texymmii
KOHTPOJIb

KP1

KoHTposbHas paboTa
[IPOBOJIUTCS Ha
MPAaKTU4YECKOM 3aHATHH
B T€UEHUE 45 MUHYT
MUCbMEHHO 110 OHIeTaM.

W3 CIIMCKA, 3aueT
MPUJIAraroIIerocs K
Ka)K10 KOHTPOJILHO.
CTyneHThbl MOTYT
03HAKOMHTELCS CO
CIUCKOM KOHTPOJIbHBIX

B 6unere — nBa BonpocalnuddepeHpoBaHHbINA




BOITPOCOB 3apaHee Mo
METOAUYICCKUM
MaTepuaiam,
MPEICTABICHHBIM B
cUCTEME DJIEKTPOHHBIN
HOYpI'VY.

5 0aIlI0B — KaXKIbIi
BOITPOC PACKPHIT
MOJTHOCTBIO, CTYIACHT
[MOKa3aJl OTIMYHBIC
3HAHUS, JaH
MpaBWIbHBIN OTBET Ha
KaXIbIi 3aJaHHBIN
BOIpoOC, 4 O6anma —
Ka)KJIbI BOIIPOC
PACKPBIT XOPOIIIO, C
IOCTaTOYHOM CTEIICHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbId BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
HMEIOTCS
onpe/eeHHbIC
HEJIOCTATKH I10 TTOJTHOTE
U COJIEP KAHUIO KaXKJI0TO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBIMH,
KaKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TIOTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISITCS
OeccHCTEeMHBIS
CBEJICHMS, OTHOCSIITUECS
K ITOCTABICHHOMY
BOIPOCY, HO HE JAIOIIKE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
coJiep>KaHUE OTBETOB HE
COBITAJIACT C
[1OCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIIsTIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB Ha BOIPOCHI.

Texymui
KOHTPOJIb

KP2

KonTponbHas pabota
MIPOBOJIUTCS Ha

[MPAKTHUYCCKOM 3aHATHU

nmudepeHITpoBaHHBIH
3adeT




B T€UEHUE 45 MUHYT
MUCHEMEHHO 10 OMJIETaM.
B Ounere — nBa Bompoca
W3 CITMCKA,
MPUJIAraroIIerocs K
Ka)K10 KOHTPOJIBHOA.
CTyneHThl MOTYT
03HAKOMMTELCS CO
CITUCKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
MCTOIHYCCKUM
MaTepHaam,
MpPE/ICTaBICHHBIM B
cucTemMe DIIEKTPOHHBIN
HOYpI'V.

5 0aIOB — KaXKIbIid
BOIIPOC PACKPBIT
MOJIHOCTBIO, CTYJICHT
[MOKa3ajl OTIMYHBIC
3HAHMA, JaH
[IPaBUJILHBIN OTBET Ha
KaKIIBIA 3aaHHBIN
BOIpOC, 4 Oayna —
Ka)KJIbI BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTATOYHOU CTEIEHBIO
[MOJIHOTHL, 3 Oaia —
Ka)KJIbIi BOTIPOC
PACKPBIT
YVIOBJIETBOPUTEIHHO,
HMEIOTCS
OTIpe/ICTICHHBIC
HEIOCTATKU I10 IOJTHOTE
W CONEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oamia —
OTBETHI HE SIBISIOTCS
JIOr4YeCKU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
Ka)KIIBIA II0OCTAaBJICHHEIN
BOIIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOUKH 3PEHUS TTOTHOTHI
W TITyOWUHBI H3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOJIATCS
OecCcHCTEMHEIC
CBEICHHUS, OTHOCSIIIECS
K IIOCTABJICHHOMY
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
sBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymmii
KOHTPOJIb

KP3

KontponpHas pabora
MIPOBOJIUTCS Ha
MPAKTHYECKOM 3aHITHH
B TeueHue 45 MUHYT
MUCHEMEHHO 10 OMIIETaM.
B Ouiiere — nBa Bormpoca
W3 CIINCKA,
MPUIIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThI MOTYT
03HAKOMHTELCS CO
CIICKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
METOAUYCCKUM
MaTepHuaiam,
MPEICTABICHHBIM B
cUCTEME DIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaKIbIi
BOTIPOC PACKPBIT
MOJTHOCTBIO, CTYJACHT
[MOKa3aJl OTJINYHEIC
3HAHUS, JaH
MPaBUJIbHBIN OTBET Ha
Ka)KIBIM 3aTaHHBIA
BoOIpoOC, 4 6anmna —
Ka)KJIbIid BOTIPOC
PACKpPBIT XOPOIIIO, C
TOCTAaTOYHOM CTEIICHBIO
MMOJIHOTHI, 3 Oaia —
Ka)KJIbIi BOTIPOC
PacKpBIT
YIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEJIOCTATKH I10 ITOJTHOTE
W CONEPYKaHMIO KaXKIO0TO
oTBeTa, 2 Oana —
OTBETHI HE SBIISIIOTCS
TTOrMYeCKHU
3aKOHYEHHBIMU U
000CHOBaHHBIMH,
Ka)KJIBIA II0CTaBJICHHEIN
BOTIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOYKU 3PEHUS TOTHOTHI
W TITyOWHBI H3JIOKEHUS
MaTepuaia, B OTBETax
MTPUBOISTCS

OeccUuCTEMHBIE

i pepeHIpoBaHHBIH
3aver




CBEJICHUS, OTHOCSIIIUECS
K ITOCTaBJICHHOMY
BOTIPOCY, HO HE JAOIIHe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI WJTH
cofiepKaHNe OTBETOB HE
COBIIAJACT C
[MOCTaBJICHHBIM
BOrpocoM, 1 Gami —
rpyObie OMMOKY B
OTBETE, BEPHBIMHU
sBisitoTCst MeHee 50%
oTBeTOB, () 0AJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymmii
KOHTPOJIb

KP4

KontponpsHas pabora
MTPOBOIUTCS HA
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MUCHMEHHO IO OUIeTaMm.
B Ounere — nBa Bompoca
13 CIIHCKA,
MPUITATaOIIEeTOCs K
Ka)KJ10U KOHTPOJIbHOM.
CTyneHThl MOTYT
03HAKOMUTBCS CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee Mo
METOIUYECKUM
MaTepuaiam,
MPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
IOVYpI'V.

5 0aJIOB — KaXKIbIi
BOITPOC PACKPHIT
MOJIHOCTBIO, 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 Oamna —
OTBETHI HE SABIIAIOTCS
TOTUYECKHU

3aKOHYCHHBIMU 1

G hepeHIMPOBAHHBIH
3aueT




000CHOBAaHHBIMH,
KaKIIBIA IT0OCTAaBJICHHEIN
BOTIPOC PACKPBIT
HEYIO0BJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TITyOWUHBI H3JI0KEHUS
MaTepuaia, B OTBETax
MTPUBOJIATCS
0OecCHCTEMHEIC
CBEICHHUS, OTHOCSIIIECS
K ITOCTaBICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETA HA HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UITH
coJiep>kKaHNE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOIIpocoM, | Gayt —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB Ha BOIIPOCHI.

Texymumii
KOHTPOJIb

KP5

KontponpHas pabora
MPOBOJIUTCS HA
MPaKTUYECKOM 3aHATHH
B TeueHue 45 MUHYT
MICHbMEHHO IT0 OMJICTaM.
B Ouiiere — qBa Bormpoca
W3 CITHCKa,
MPHUIIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThI MOTYT
03HAKOMHTBCS CO
CIICKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
METOIUYECKUM
MaTepHaam,
MPE/ICTABICHHBIM B
cUCTEME DIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaKIbIi
BOIIPOC PACKPBIT
MMOJIHOCTBIO, CTYJICHT
MOKa3aJl OTJINYHBIC
3HAHUS, IaH
MPaBUJIbHBIN OTBET Ha
Ka)KIBIM 3aTaHHBIA
BoOIpoOC, 4 6anmna —
Ka)KJIbIid BOTIPOC
PACKpBIT XOpOIIIO, C
I0CTaTOYHOMN CTETIEHBIO
[MOJIHOTHI, 3 Oaia —
Ka)KJIbIid BOTIPOC
PACKpPBIT

b hepeHIMPOBAHHBIH
3aueT




YIOBIIETBOPUTEINBHO,
MMEIOTCS
oTpe/ieTICHHbIC
HEJIOCTATKH I10 TTOJTHOTE
U COACPKAHUIO KaXKJIOTO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBLIMH,
KaXKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TIOTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISITCS
OeccHCTEMHEBIS
CBEJICHMSI, OTHOCSIIUECS
K ITOCTABJICHHOMY
BOTIPOCY, HO HE JAOIINe
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
CofiepKaHNe OTBETOB HE
COBITAJIACT C
[MOCTaBJICHHBIM
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
MICHbMEHHO I10 OMJICTaM.
B Ounere — nBa Bompoca
W3 CIINCKA,
MPUJIAraroIIerocs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HaKOMUTBCS CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 0
METOIHYECKIM
MaTepuaiam,
MPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
IOVYpI'VY.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
MOJIHOCTBIO, CTYJIEHT
MOKa3ajl OTIINYHBIC

S3HAaHWA, 1aH

nmudepeHITpoBaHHBIH
3adeT




[IPaBUJIBLHBIN OTBET Ha
KaKIIBIA 3aaHHBIN
BOIpOC, 4 O6ayna —
Ka)KJIbIi BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTATOYHOM CTEIEHLIO
[MOJIHOTHL, 3 Oaia —
Ka)KJIbIi BOTIPOC
PACKPBIT
YVIOBJIETBOPUTEIHHO,
HMEIOTCS
OTIpe/IeTICHHBIC
HEIOCTATKU I10 IOJTHOTE
W CONEPYKaHMIO KaXKI0TO
oTBeTa, 2 Oamia —
OTBETEI HE SIBISIOTCS
JIOr4YeCKU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA IT0CTAaBICHHEIN
BOIIPOC PACKPBIT
HEYIO0BJIETBOPUTEIIBHO C
TOUKH 3PEHUS TTOTHOTHI
W TITyOWUHBI H3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOIIATCS
OecCHCTEMHEIC
CBEICHHUS, OTHOCSIIIECS
K MIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIMPOCHI WU
coJiep>kKaHNE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOTIpocoM, | Gat —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
siBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB HA BOIIPOCHI.

[Ipome-
KYTOUHAS
aTTecTanus

JlnddepeHurpoBaHHbII
3a4€T

[IpomexxyTouHas
arTecranus
(muddbepeHmpoBaHHBIN
3a4€T) IPOBOJUTCS B
ycTHOH dopme. B
ousere aBa BOIpoOCA.
J{J1s1 TOATOTOBKH
[IpEIaratoTcs BOIPOCHI
K

G hepeHIIMPOBAHHOMY
3a4€Ty. 32 OTBET HA
Ka)KJIbI BOIIPOC
CTYJIEHT MOXET

[NOJIYYHUTb MaKCUMAJIbHO

i pepeHpoBaHHBIH
3aver




5 0aII0B, KaXKIbIi
BOIIPOC UMEET BeC — 1,
BCEro 3a Ouer —
MakcuMasbHO 10
6amioB. Kpurepun
OIICHMBAHUS OTBETA Ha
BOIIPOC B Ouiere: 5
0aJIJTOB — CTYJIEHT
IEMOHCTPUPYET:
r1yOOKHe
HCUEPIIBIBAIOIINE
3HaHUS B TOHUMaHUH,
W3TI0KCHUH OTBETA Ha
BOIPOC, OTBET
TOTUYECKU
[MOCJICIOBATEILHBIMH,
COJZIepKATEIbHBIN,
[TOJTHBIN, MPABUIIbHBIN U
KOHKPETHBII; 4 Oanna —
TBEP/IbIC 3HAHUS
MaTepuania, MpaBUIbHOE
MOHMMaHHE CYLITHOCTH U
B3aMMOCBSI3H
paccMaTpuBaeMbIX
[MPOLECCOB U SIBJICHHUIA,
0JTHAKO, OTBET
HEI0CTAaTOYHO MOJIHEIM,
nMeroTcs 1-2
HE3HAYUTEITLHBIX
3aMedYaHUsI
Mpero1aBaTes,
[IOCJIEJOBATEILHEIN U
KOHKPETHBIN OTBET,
CTY/ICHT CBOOOTHO
YCTpaHseT 3aMEYaHUS
MperoiaBaTes mno
OTACIbHBIM YaCTSIM H
[MyHKTaM OTBETa; 3
Oasuia - TBep/ble 3HAHUS
1 TIOHUMaHUe
OCHOBHOTO; OTBET HE
COZIEPYKHUT IPyOBIX
OIIMOOK, HO €CTh OoJyiee
2-X HETOYHOCTEN U
3aMEYaHU, IIpU
yCTpaHEeHUHU
HETOYHOCTEU U
HECYIIECTBEHHBIX
OIMOO0K B OCBEIICHUH
OTJEJBbHBIX MOJIOKEHUI
TpeOyIOTCSI HABOASIIUE
BOTPOCHI
pernojaasaresns; 2 6amia
—TpyObIe OMIMOKHU TIPH
OTBETE Ha BOIPOC, HE
6onee 50% oTBeTa




COCTABIISIOT
MpaBUJIbHBIC CBEACHNS,
CTYIIEHT IEMOHCTPUPYET
HEYBEpEHHbBIE
HETOYHBIE OTBETHI HA
HaBOJISIIIUE BOIPOCHI
npemnoxasaress, | Gamn
— rpyObIe OMOKH B
oTBeTe, MeHee 50%
SIBJISTFOTCSI BEPHBIMH,
CTYIIEHT IEMOHCTPUPYET
HETIOHUMaHUE
CYITHOCTH U3JTIaraeMbIX
roJjioxkenuii; 0 6ajIos -
HET OTBETAa Ha BOMPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEeHMBAHUSA

Bun npomexxyTouHOM Kpurepun
[Ipouenypa npoBeneHus
aTTecTaluu OLICHUBaHUS
WToroBerit pedTHHT 00ydaronierocss Moxxet (hOpMHUPOBAThLCS HA
OCHOBaHHUU TOJBKO TEKYIIEr0 KOHTPOJIS, TyTEM CIIOMKESHHUSI
pENTHHra 3a NOJyYEHHbIE OLIEHKH 3a KOHTPOJIbHO-
. EUTHUHTOBBIE MEPONPUATHA TeKyIero KoHTpois. CtyneHT (B cooTBeTcTBHH
nuddepeHIpoBaHHbII p v eporip yi poIL. LTV
sauer BITpaBe NMPUNATH Ha AU HepeHINPOBAHHBIN 3a4ET 1715 cmm. 2.5, 2.6
yAay4lieHus cBoero peitunra. [Ilpomexxytounas arrectanus |[lomoxeHust
(muddepeHpoBaHHBIN 3a4€T) MTPOBOAUTCS B YCTHON (opMme.
B 6uniere aBa Bompoca. Jliis mOAr0TOBKY MPeIaraloTcs
BOTIPOCHI K TP (HEPEHITUPOBAHHOMY 3a4ETY.

6.3. ITacoprt ¢oHIa OLIEHOYHBIX CPEACTB

KomrmereHnun

Pesynbrarer 00yueHus

3HaeT: OCHOBHEIC IIPUHIUIIBLI pa6OTH COBPEMCHHOT'O UCCIICA0BATCIILCKOT'O

OIIK-1 HHHHHH
000pyIOBaHUS

OIK-1 MeeT MpakTUYECKUH OIBIT: UCIIOJIB30BAHUS COBPEMEHHOM aIllapaTypsl Ipu Ay
POBEICHNH HAayYHBIX MCCIEJOBaHUI B 001aCTH XUMHUH

OITK-5 3HAeT: OCHOBHbIE MPUHIUIIBI PEIIeHUsI OOPAaTHBIX 3a]a4 C MCII0JIb30BaHUEM IRAAE
COBPEMEHHBIX HH()POPMAIIMOHHBIX TEXHOIOTUH

OITK-5 YMeeT: COCTaBIATh aITOPUTM JJIS peIIeHUs] OOpaTHBIX 3a/1a4 Ha IpUMepe Al
COBPEMEHHBIX UCCIIEJOBATENBCKUX METOJIOB

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

MK-3 3HaeT: COBpeMEHHbIE (PU3NUECKHUE METO/Ibl UCCIIEI0BAHNS, BO3MOKHOCTH, Al
OrpaHUYECHUSI METOJOB

K-3 'YMmeeT: BbIOpaTh GU3NUECKHU METOJT MCCIeIOBAHMUS A1 ONTUMAIBHOTO THANT

PEIICHUA IIOCTaBIICHHOM 3aaa4u XHUMHYECKOU HaIlpaBJICHHOCTHU

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI




IHeuaTHas yyeOHO-MeTOAMYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) dononHumenvHas iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMerowuecs 8 bubruomexe:
JKypHas HeOpraHu4ecKkon XuMun

KypHas opraandeckon XuMun

Kypnan ¢puznueckoit XumMuu

Heoprannueckue Marepuaibl

Bectauk "FOYpI'V". Cepus "Xumus"

1.

b

2) MemoouuecKkue YKazanus 0Jis Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:

duznuecKkue METObI UCCIEIOBAHUS, UCTIONB3YIOIINE dJIEKTpOMAar-
HUTHOE HM3IydeHue: yueoHoe mocooue / B.B. Apnun. — YensOunck: M3narenbckmii
nentp FOVYpI'Y, 2019. — 80 c.
duznyecKue METOIBI UCCIEIOBAHUS: METOIBl MATHUTHOTO PE30HAHCA,
MAaccC-CIEKTPOMETPHUH, 30HAOBOM U IIEKTPOHHON MUKPOCKOIIHUH: Y4EOHOE mocooue /
B.B. Apnun. — Yensabunck: M3narensckuit neHtp FOYpI'Y, 2020. — 96 c.

l.

2.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
duznyecKue METOBI UCCIICIOBAHUS, HCIIONB3YOIINE 3JICKTpOMar-
HUTHOE M3IyueHue: yueoHoe mocooue / B.B. Apnun. — YensaOunck: M3narenbckuii
ueHtp FOYpIl'Y, 2019. — 80 c.
duznyecKue METObI UCCIEIOBAHUS: METOIBl MATHUTHOTO PE30HAHCA,
MacC-CIEKTPOMETPHUH, 30HA0BON U AIIEKTPOHHON MUKPOCKOIUU: Y4eOHOE rmocooue /
B.B. Apnun. — Uensbunck: M3narensckuii neatp FOYpI'Y, 2020. — 96 c.

1.

2.

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTAIlUsA

HaunmenoBanue
Bu ecypca B
Ne A peeyp . bubnmorpaguueckoe onrcanue
JTUTEpPaTyphbl ANEKTPOHHON
dbopme
Baiirynesuu E.A., babkuna O.B., CBemnunbiii B.A.
DIEKTPOHHO- TepMudecKkuil aHaJIN3 OPraHUYEeCKUX MOJIUMEPHBIX
1 OcHoBHast OoubmuoTeyHast MaTepuajoB U KOMIIO3UTOB. Y4yeOHoe mocodue. — ToMck:
nuTeparypa cucrema HanmonanbHbIN uccnenoBaTenbCcKuii ToMmckuit
n3aarenscTBa JIanb [rocynapcTBeHHbl yHUBepeuTeT, 2011. — S6c.
https://e.lanbook.com/book/44967
DNEKTPOHHO- .
PacTpoBast 211eKTpOHHAs] MUKPOCKOTHS U1 HAHOTEXHOJIOTHH.
OcHoBHas OoubmuoTeyHast "
2 Tenarvha cHCTeMa Mertons! u npumenenune. — M.: U3natensctBo "JIabopaTopust
patyp saanuii”, 2014. — 600 c. https://e.lanbook.com/book/166756
n3narenscTBa JlaHp
DNEeKTPOHHO- baswuie, O. K. Beenenue B kypc «Pusnueckie METObI
3 OcHoOBHAas ounbIMoTeyHas WCCIICIOBAHUS B XUMHMY : yaeOHoe nocodue / O. K. basbuib.
nuTeparypa cucreMa — 2-e u3a. — Tomck : TI'Y, 2016. — 132 c.
n3narenscTBa Jlans |https://e.lanbook.com/book/91951




nuTeparypa

JlomonauTeapHasA

DNEeKTPOHHO- JIyxoB, B. B. ®uznueckue METOIbI UCCIECA0BAHUS B XUMUH :
OnbImoTeuHas yaeOHoe nmocooue / B. B. Jlykos, 1. H. Illep6akoB. — PocTog-
cucremMa Ha-Jlony : FO®Y, 2016. — 216 c.

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

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

Her

[Tepeyens ncnoab3yeMbIX NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue ANCHUIIINHBI

Bun 3aparui

No

ay/1.

OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
MPEeIyCTaHOBICHHOE MPOrPaMMHOE 00€CIIEUCHHE, UCTIONB3YEMOE JIJISl PA3TUIHBIX
BHUJIOB 3aHATUI

1. Onpenenurens noposbix xapakrepucTuk ASAP-2020. 2. Ananu3aropsl
pa3Mmepa yacTtull B cycrnensuu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.

IIpakTnueckue
SALSTUA 1 04 |3. Cucrema TEpMUYECKOTO aHAJIN3a B COCTABE CUHXPOHHOIO TEPMHUUYECKOTO
COMIHADEL (1) |anamuzaropa (TT'-JICK) Netzsch STA 449C «Jupiter» u KkBaapymnoIsHOTO Macc-
P cnekrpomeTpa QMS 403C «Aéolos». 4. CHHXpPOHHBIN TEPMUUYECKUI aHATU3ATOP
(TT-ACK) Netzsch STA 449F1 «Jupiter».
307
Jlexuun (1a) Jlocka, Mapkepsl
MpaKTHIecKe 1. Komrmutiekc ckanupyromien anexkrporHoi Mukpockonuu Jeol JISM-7001F, EDS
P 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATHA U . N
COMUHADDL (1) |[IpocBeunBaroIMiA MEKTPOHHBI MUKPOCKOI BBICOKOTO pa3permieHus Jeol JEM-
P 2100. 3. ludpakromeTp peHTreHoBckuii nopommkoBsiid Rigaku Ultima I'V.
IIpaxTHueckue
307
3aHATHS U Jlocka, Mmapkepbl

CEMMHAPBI

(1a)




