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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

1.0.12 Undopmaruka,

1.0.16 Heopranuueckas xumus,

1.0.17 ApanuTrudeckass XuMusl,

1.0.26 O¢ucHble NPUIIOKEHHUS U TEXHOJIOTUH,
1.0.13 NudopmanrioHHbIE TEXHOIOTHU U
VICKYCCTBEHHBIN MHTEIJICKT,

1.0.19 ®Ousnyeckas XUMHUs,

1.0.18 Opranndeckast XMUMHs

[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

1.0.26 O¢ucHbIe NTPUITIOKEHHUS U TEXHOJIOTUT

3HaeT: COBpeMEeHHbIE O(DHMCHBIE TPHIIOKECHUS U
TEXHOJIOTHH YMeeT: 0pOpMIISATE JNIEKTPOHHBIE
TOKYMEHTBI C Y4E€TOM 3aJJaHHbIX TpeOoBaHuil Mmeer
npakTudeckuii onbIT: padbotel B Microsoft Office
'Word, Microsoft Office Excel, Microsoft Office
Power Poin

1.0.18 Oprannueckasi Xumus

3HaeT: pU3nUecKre U XMMHYECKHe CBOMCTBA
Pa3IMYHBIX KJIACCOB OPTAHUYECKUX COEAUHEHUI,
TUIBl XUMUYECKUX PEaKLIUN B OPraHuYECKOn
XUMUH, TPEOOBAHUS K CTPYKTYpe B 0(OPMIICHHIO
0TYeTa 10 Hay4YHO-UCCIIeI0BaTEeNbCKOM pabdoTe,
0COOCHHOCTH CTWJISI HAYYHO-TEXHUYIECKOTO TEKCTA,
TEOPETUYECKHUE OCHOBBI OPraHUYECKOM XUMUU,
KJIACCU(PHUKAIIUIO OPTAaHNYECKUX COCTMHEHUH 110
KJIACCy OMACHOCTH, TEXHUKY 0€30MacHOCTH MpHU
paboTe ¢ HUMHU U yCJIOBUSI MX XpPaHECHHS YMEET:
MCITI0JIb30BaTh 3HAHUS O CBOMCTBAX OPraHUUYECKUX
COCIMHEHUI M UX PEAKIIMOHHON CIIOCOOHOCTH ISt
WHTEPIpPETAIMU SKCIEPUMEHTAIbHBIX JaHHBIX,
WCTIOIB30BaTh (DyHIaMEHTaIbHBIC 3HAHUS
OpraHMYECKOM XUMHUH B 00JIACTH CMEKHBIX
TUCITUIUIAH TIPY PEIICHUH MPOQPECCUOHATLHBIX
3a/1a4, IPOBOJIUTh CUHTE3 OPraHUYECKUX
COEIMHEHHI C UCITOJIb30BAHUEM MMEIOILIUXCS
MEeTOIMK MIMeeT npakTU4eCKHil OMbIT:
pactGpOBKH PE3yIBTATOB CIIEKTPAIIBHBIX METOIOB
MCCJIEIOBAaHUSI OPTAaHMYECKUX COCTMHEHUN,

HaIltCaHus 0T4YCTa 110 Hay‘IHO-HCCHeILOBaTeJIBCKOfI




[paboTe (KypcOBO# MPOEKT), yCTAHOBJICHHUS
CTPOCHUSI OPraHUUECKUX COCTUHEHUIT C

N CIIOJIb30BAHUEM (1)I/I3I/I‘-ICCKI/IX MCTOOAOB
UCCIIeI0BAHUS

1.0.16 Heoprannueckast Xumust

3HaeT: MpaBWJia ONMMCAHUS METOJUKU IPOBEACHHUS
HKCTIIEpUMEHTA, BKJII0Yast HAOIIOICHHUS U BHIBOJIBI,
MpaBuJia OBEIEHUS U pabOThl B XMMHYECKOM
maboparopu, paBuia 6e30macHoi paboTHI C
KUCJIOTaMU, IIEJI0YaMH, CTEKIISTHHOM MOCYI0M,
ropejkamH, HarpeBaTelbHbIMU pHOOpamu,
TEOPETUUECKHE OCHOBBI 00IIIel U HEOPraHNYeCKOU
XUMUU YMeeT: 0hOpMIIATh OTYETHI MO
TabopaTOPHBIM paboTaM B COOTBETCTBUU C
TpeOoBaHUAMH, pabOTaTh C HEOPraHMYECKUMHU
BEIIECTBAMU C YUETOM UX CBOWCTB, BBIIIOJIHATH
pas3InYHbIe OTepaliy ¢ COOTIOICHHEM HOPM
TEXHUKH 0€30MaCHOCTH, OOBSICHSTDH MOJTyYE€HHBIE
DKCIIEPUMEHTAJIbHBIE PE3YJIBTAaThl HA OCHOBAaHUU
3HAHUN XMMHH HENIEPEXOIHBIX U MEePEXOTHBIX
HIIeMEHTOB VIMeeT nmpakTHYeCKUil ONBIT: OOpaIeHus
C XUMHUYECKOU MOCY/10H, 1a00paToOpHBIM
000py/IOBaHHEM M XMMUYECKUMH PEaKTHBaMHU,
aHaJIM3a pe3yJabTaToOB 3KCIIEPUMEHTOB U
HaOIIOACHUH C yUeTOM XUMHUYECKUX CBOMCTB
HEOPraHUYECKUX COETUHEHHI

1.0.12 Undopmaruka

3HAeT: OCHOBHbIE MOHATUS UHPOPMATUKH; POPMBI U
crocoOslI TIpecTaBiIeHus JaHHbIX B DBM; cocTas,
Ha3HaueHue (QYHKIIMOHAIbHBIX KOMIIOHEHTOB U
nporpaMMHOro obecnedeHust OBM;
KJIACCU(UKALIUIO COBPEMEHHBIX KOMIIBIOTEPHBIX
CHUCTEM; CIIELIMAIU3UPOBAHHBIE TPOrPAMMHBIE
CpEJCTBa, COOTBETCTBYIOIINE HAPABICHHUIO
MOATOTOBKH; O(HUCHBIE MPUIOKEHUS, CIIOCOObI
00pabOTKH TAaHHBIX B JIEKTPOHHBIX TAOIHIIAX U B
CIIEUATIM3UPOBAHHBIX POTPAMMHBIX CPEJCTBAX,
COOTBETCTBYIOLLIUX HAIIPABJICHUIO TOJIOTOBKH
'YMeeT: MPUMEHSTh TUIIOBBIE TPOTPaMMHBIE
cpenctBa 0o(hOpMIICHHS TEKCTOBOW U MTPOTPaMMHOM
TOKyMEHTALMU, IPUMEHSATh TUIIOBBIE U
CHeraIn3UpOBaHHbIE IPOTPAMMHBIE CPECTBA [
00paboTKu naHHbIX MIMeeT mpakTU4eCKUi OMbIT:
oOecrieueHrs 0e30MacHOCTH UHPOPMALIUU C
MOMOIIBIO TUIIOBBIX MPOIPAMMHBIX CPEJICTB
(aHTHBHPYCOB, APXUBATOPOB, CTAHJAPTHBIX CETEBBIX
cpeacTB oOMeHa nHpopmanueil)

1.0.17 Ananutnyeckas XuUMHs

3HaeT: pacueTHbIE U rpapuecKue METOIbl PELICHUs
TUIOBBIX 33/1a4 aHAJTUTHYECKON XUMUH, OCHOBBI
XUMHUYECKUX U (PU3MKO-XUMHUYECKUX METO/I0B
aHa/IM3a, IPaAKTUKY TPAaBUMETPUUYECKOTO,
TUTPUMETPUYECKOTO, KHHETUYECKOTO,
PIIEKTPOXMMHUYECKOT0, XpOMAaTOrpauuecKoro u
CHEKTPOCKOIIMYECKOTO METOIOB aHAJIN3a, IPUHLIAIIBI
CTPYKTYpUPOBaHUS OTYETA 10 UCCIIETOBAHUSM,
CBSI3aHHBIM C aHAJUTUYECKUM OIPEIEICHUEM,
OCHOBHBIE TPEOOBaHHS K €r0 HAITMCAHHUIO,

MCTPOJIOTHYICCKHNEC OCHOBBI XMMHWYCCKOI'O aHAJIN3ad




'YMeeT: JKCTIepUMEHTAIBHO Pean30BaTh MPOIUCH
METOAMKH aHaJIN3a, BEIOpaTh XUMHUUECKUI UITH
(U3UKO-XUMHUYECKUI METOJT aHAJIH3A B
COOTBETCTBUU C 0COOEHHOCTHIO 0ObEKTa
WCCJICIOBAHUS, COCTABIIATH OTUET O Pe3yJIbTarax
PabOTHI B aHATUTHYECKON JTa00paTOpUu 1
KOPPEKTHO MPEICTABIATH PE3yIbTaT
QHAIMTUYECKOTO OTpe/IeNICHUs], OLIEHUBATh
MPUTOAHOCTH U JIOCTOBEPHOCTh METOJIUKU aHAJIH3A,
00pabaThIBaTh PE3yabTaThl aHAJN3a B COOTBETCTBHH
C aTTeCTOBAHHOW MeTONMKOM MMeeT nmpakTuyeckui
OTIBIT: PEUICHHs TUIIOBBIX 3aJ1a4 aHAJIUTUYECKON
XUMUH, 00paIieHus ¢ J1abopaTOpHON U MEPHOM
MOCY/I0H, aHATUTUYECKUMH BECaMH, CTaHAapTHBIMU
QHATMTUYECKUMHU TTPHOOPaMU, UCTIOTH30BAHHUS
XUMHUYECKUX U (U3UKO-XUMUYECKUX METOJIOB
aHaJIM3a JIJIS PEIICHHS] UCCIIeIOBATEIbCKUX U
TEXHOJIOTMYECKHX 3a]1a4, 00bSICHEHUS
QHATMTUYECKUX CUTHAJIOB U BATHIAIUN METOIUK
aHaJM3a, MPOBEICHMSI CTATUCTHYECKONH 00pabOTKH 1
KOPPEKTHOTO TMPEACTABICHUS aHATUTUICCKUX
pe3ynbTaToB

1.0.19 ®dusnueckass XUMHAL

3HAEeT: OCHOBHBIEC 3aKOHBI 0A30BBIX Pa3/IEIOB
(bU3NYECKOM XUMHH, TEOPETUIECKUE OCHOBBI
XMMHYECKON TEPMOJIMHAMUKHN U KHHETUKH,
TOMOTE€HHOI'O U TETEPOTeHHOI0 KaTajusa,
PIIEKTPOXUMHUHU, OCHOBHBIE TEPMOJUHAMUYECKUE U
TEPMOXUMUYECKHUE XapAKTEPUCTUKHU BEILIECTB,
napamMeTpbl XUMUYECKOTO U ()a30BOTO PaBHOBECHS,
KUHETUYECKHUE MapaMeTPbl XUMUYECKUX PEAKLIUN U
3aKOHOMEPHOCTH MX U3MEHEHUS B (DU3UKO-
XUMHYECKUX MPOLIECCaX YMEET: UCIIOIb30BaTh
OCHOBHBIE 3aKOHBI (DU3NIECKON XUMHH JIJIST aHATN3a
Y MHTEPIIPETAlMU PE3YIBTATOB SKCIIEPUMEHTOB
XMMHYECKON HAIPaBJICHHOCTH, TPUMEHSITh
OCHOBHBIE 3aKOHBI (PU3NYECKON XUMHH IS
PELICHUS TEOPETUUECKUX U TPAKTHUECKHUX 3a1a4
XMMHYECKON HAITPABICHHOCTH U aHaJIn3a
MMOJTYYE€HHBIX PE3YJIBTATOB, OCYIIECTBIISAThH
PKCIIEPUMEHTHI B 00JIaCTH (PU3UYECKON XUMUU, HA
OCHOBE SKCIIEPUMEHTAJIbHBIX JAaHHBIX ONPEEIATh
TEPMOANHAMHUYECKUE U KUHETUYECKUE
XapAKTEPUCTUKN (PU3UKO-XUMUUYECKUX MPOIIECCOB
meeTr npakTUYECKU OIBIT:

1.0.13 UndopmanrioHHbIE TEXHOJIOTHU U
VCKYCCTBEHHBIN MHTEIICKT

3HaeT: 6a30BbIe METOBI MAIIIMHHOTO O0yYEHHS B
3a7auax aHaJIM3a JaHHBIX U 0COOEHHOCTH MX
MPUMEHEHHS, a TAK)KE CIIOCOOBI OCYIIECTBICHHUS
cOOpa ¥ MOTOTOBKH JIAHHBIX JIJISI CUCTEM
MCKYyCCTBEHHOTO HHTEJUIEKTa YMeEeT:
KJIaCCU(UIMPOBATh U UACHTU(DUIIMPOBATH 3a7a4l
MCKYyCCTBEHHOTO HHTEJUIEKTA; CTPOUTH MIPOTHO3HI Ha
OCHOBE 0a30BBIX METOJIOB MAIIMHHOTO O0yYeHUS
ISt penieHus npodeccuoHanbHbIX 3a1a4 iMeer
MPAKTHYECKHUI OMBIT: UCIIOIB30BAaHUSI COBPEMEHHBIX
WHGOPMAITMOHHBIX TEXHOIOTUN U

CHICHUAJIM3UPOBAHHOI'O IMTPOTrpaMMHOI0 obecrneyeHus




3a/1a4ax MpodeCcCruoHaTbHON eATeTbHOCTH

U1 00pabOTKHU U MpEACTaBIeHUS HHPOPMALIUH B

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI cocTaBisgeT 3 3.¢., 108 4., 70,5 4. KOHTaKTHOM

paboTHI
Pacnpenenenue no cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
7
OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 108 108
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 48 48
[IpakTrueckue 3aHsITHS, CEMUHAPHI U (WIH) IPYTHE BUIBI 16 16
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie pabotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 37,5 37,5
MOITOTOBKA K KOHTPOJILHBIM paboTam 30 30
MTOATOTOBKA K 3a4€Ty 7,5 7.5
KoHcynpranyy u npoMexyTO4Hast aTTeCTaIus 6,5 6,5
By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - nud.3ager
5. ConeprkaHue TUCHMILIIMHBI
O0beM ayTUTOPHBIX 3aHATHIA 110 BUIaM B
pa;fena HaumenoBanue Pa3aciioB TUCHUIITINHBI qacax
Bcero JI 113 JIP
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
4 MeTobl 371EKTPOHHOU MUKPOCKOIIUU U MacC- 14 12 ) 0
CIIEKTPOMETPHUH
5.1. Jlekuuu
Ne Ne Koz-
nexummlpasiena HanmeHnoBaHMe uim KpaTkoe COAepKaHNue JEKIIMOHHOTO 3aHATHS BO
4acoB
PeHTreHOBCKOE M3TyUeHHUE: quana3oH, cBoicTBa. [lomydyeHne peHTreHOBCKOTro
W3IIy4CHHS B PEHTTEHOBCKOM TPyOKe M B CHHXpOTpoHe. PacmndpoBka cTpyKTyphI
C UCIOJIb30BAaHUEM CPEJICTB UCKYCCTBEHHOTO MHTEIJIEKTa. TOPMO3HOE U
1 | [X3PAKTEPUCTHYECKOE H3ITYUeHHE, K-, L-, M-cepun, 3akoH Mo3znu. YO-u3nydeHue: )
TMara3oHbl )KECTKOTO U MArkoro Y@, cBoiicTBa. TBEPAOTENBHBIE U ra30pa3PAAHbIE
ncTOYHUKHN YO. [TonynpoBOJHUKOBBIE HCTOUHUKHN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYILECTBA U HETOCTATKH MOTYIIPOBOJHUKOBBIX HCTOUHUKOB B
CpPaBHEHUH C JPYTUMU BUIAMHU.
) 1 Onrtuueckuit nuamna3on: YO, suaumsiid, UK. MicTouHrKr BUIUMOTO U3ITydEeHHS. >

JlromuHECIIeHTTNS, Ta3epHble HCTOUHUKU. MIK-nuanaszoH: OMvKHUN, CpeTHUMN,




naneauil UK. MukpoBOIHOBBIN quamna3oH. PagnoBoiHOBOE U3ITyYEHHUE:
Mana3oHbl, ICTOYHUKH, TpUMEHEeHUE. McciienoBanre CTPYKTYpPhI BEIIECTBA.
[Tpsimast u oOpaTHas CTpyKTypHast 3aada. [[porpaMmMHbIe CpeCTBA HA OCHOBE
MCKYCCTBEHHOTO MHTEJUIEKTA JIJI PELICHUS CTPYKTYPHBIX 3a/1a4.

CtpykTypa, OJMKHUN U JATBHUN MOPSIKUA, KPUCTAIITHIHOCTh, MOHO- H
MOJIMKPUCTAILI, aHU30TPOIIUS CBOMCTB. PEHTI€HOCTPYKTYpHBIN aHAIN3.
O6pa3oBanue nudpakIMOHHBIX MakcuMyMoB. Metoas! Jlays u Bynbda-bparra.
PCA npu noMoIu MOHOKpUCTalIbHOTO AudpakTomerpa. M3yuaemble 00beKTHI, R-
¢akrop. PacindpoBka cTpyKTypsl 10 JaHHBIM MOHOKpHUcTainbHOro PCA ¢
MCII0JIb30BaHUEM CPEICTB NCKYCCTBEHHOTO UHTEIIEKTA.

[TopomkoBelii POA. 3anuck nudpakrorpamM, ypaBHenue Bynbsga-bparra.
XapakTepuCTUKU JTUPPAKIUOHHBIX MAKCUMYMOB, MoTy4daemasi uHpopmanus,
ypasHeHue Llleppepa. ManoyrinoBoe peHTIT€HOBCKOE PacCesHUE: U3y4aeMble
00BEKTHI, 3aITUCh U paciindpoBka ganHbIX MYPP. Husko- u
BBICOKOTEMIIEPATYPHbIE IPUCTABKH: HEOOXOIMMOCTb UCIIOJIb30BaHMS, peaau3alys,
[IPUMEHEHNE ISl HCCIICJOBaHUMN.

Cnexrpockomnus. [Jucnieprupytomiue CneKTpoMeTpsl. JlucrneprupoBanue cBeTa Ha
npusMe, TuGPaKIIUOHHON peniéTke, CBeTOPUIBTPax, MPUMEHEHHE CBETOIUO/IOB.
Henucneprupytonuii CEKTpOMETP: MPUHIIUT, BOBMOXHOCTH, MPEUMYIIIECTBA.
Y®-sunumas, ommkHsas MK cnekrpockonusi. XpoModopbl, ayKCOXpOMEI. ['HIIco-,
0aTOXPOMHBIN CJIBHT, TUTIO- M TUTIEPXPOMHBIN 3P PEKT — 4eM 00yCIIOBICHBI U
BBI3BAHBI.

WuTterpupytomias chepa. OnTuyeckasi INIOTHOCTh, TUANIa30HBI A M JUTMH BOJIH.
[Tponyckanue. [llupuna 3anpeménnon 30861 OnpeneneHue, NpakTHIecKoe
3HaueHue. Typouaumerpus, Hegenomerpus. CylrHOCTh METOJIOB U IPUMEHEHHUE.
J/lnnamuueckoe cBetopaccesiuie. CylHOCTh METO/Ia U IPUMEHEHHE.

BO3HUKHOBEHNE U BU/IbI JIIOMUHECLIEHIINU. JIFOMUHECIIEHTHAS CIIEKTPOCKOTIHSL.
CymHocTh MeTona u npumeHenne. MK-cnexkrpockonus. Bo3HUKHOBEHWE U BUBI
kosneOanuii. [Ipumenenue it cTpykTypHoro ananusa. [Ipodononroroska st UK.
3anuch CEKTPOB € TBEP/BIX BEUIECTB (TaOIETKH, CYyCIIeH3UH, TUIEHKH ). MeTobl
orpaxenus. HIIBO.

3anuch CEKTPOB IS )KuAKocTel U razoB. MK cnekTpockonus ucmyckaHusl.
Cnexrpockonus KP. BozuuknoBenue konedanuii. Cssb ¢ UK criekrpockonueit.
CTpyKTYpHO-TPYNIIOBON aHAJIN3 B KOJIEOATEIbHON CIIEKTPOCKOIHH.

Metoabl @IC, KHHETHYECKAs YIHEPTHS IEKTPOHA. VICTOUHMKH U3TydeHus,
XUMHUYECKUI cIBUT U cymHOCTh MeTo1oB YOIC u POC. O6paszoBanue Oxe-
PIIEKTPOHOB, CYIITHOCTh U MpUuMeHeHue Oke-CeKTpOoCKonuu. Bo3HUKHOBEHHE
PEHTTeHOBCKOH (piryopecueHum, CyuHocTs 1 npuMeHerne POC.

10

YerpoiictBo npubopoB @IC, cXOACTBO U pa3andus ISl KaKI0T0 METOAA.
Bo3HnukHoBeHME CrIeKTpoB XAFS, XuMHuueckuil CABUT. YCIOBHS 3aMUCH CIIEKTPOB
XAFS, 3anuch CIeKTpoB JUIsl pa3HbIX 00pa3loB.

11

Metonsl XANES u EXAFS, nonyuaemas nnpopmanus. BosuukHoBeHue
MAarHUTHOTO PE30HAHCA, yCIOBUs BO3HUKHOBEHUS SAMP, XapakreprncTruku nomieun.
Xumnueckui casur B IMP, koHCTaHTa SKpaHUPOBAaHUS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBHE, TApAMETPBI, onpeneisieMsie B IMP.

12

3anuck cnektpoB AMP, ®ypre-ciekrpomerpsl, AByMepHbIi SIMP. CriekTpockonust
OI1P, ciuHOBBIE BellecTBa, g-GpakTop, XUMUUECKHii caBur. HanpaBnenus
npuMmenenus JIIP, cniHOBbIE METKH, CIUHOBBIE JIOBYLIKH.

13

OO011Ke TPUHLKIIBI ANEKTPOHHONH MUKPOCKOIIMU. Buibl u3nydeHuid,
00pa3yromuxcs Mpu B3auMOJEHCTBUH IEKTPOHHOTO JIyda ¢ 00pa3lioM.
CkaHupyolas 1 IpoCBEYMBAOIIAsl AEKTPOHHAsI MUKpocKonust. COonmyTCTBYyIOIINE
MeTozbl, momydaemast uHpopmanus. [Ipo6omoaroToBka i ANEKTPOHHOK
MUKpOCcKormuu. OCOOEHHOCTH TOATOTOBKH 00pa3ios st COM. [Ipobonoarororka
g [IOM.




14

OCHOBHBIE IPUHIIUITBI MAaCC-CIIEKTPOMETPHH. PesxumMbl paboThl Macc-
crektpomeTpa. KBagpynonsHas, BpemsinponétHas u MAJIJIA macc-
cnekTpoMeTpus. OCOOEHHOCTH M MPUHLUIIBI peaTn3alui aTOMHO-CHIIOBOH,
TYHHEJIHbHOU U OJIMKHETIONIbHOW MUKpOCKonuu. Juddhepennnanpaas
CKaHMpPYIOLIas KatopuMeTpust. TepMorpaBuMeTpudeckuil ananus. [IpuHumnst
paboTHI U MoTyyaeMasi HtHpopMarus.

5.2. llpakTyecKkue 3aHATHS, CEMHUHAPDbI

Ne
3aHATHA

No

paszena

HanmenoBanue unm KpaTKO€ COACPIKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApaA

Koi-
BO
4acoB

YCTPONCTBO CHHXPOHHOI'O TEPMUYECKOTO aHAIU3aTopa, OCHAILIEHHOTO
MprcTaBKaMu JJ1sl Macc-criekTpoMerpun u MK-crekrpockonuu razoo0pa3Hbix
[IPOIYKTOB TEPMOJIN3a

[IpoGomoaroToBka st Tepmudeckoro ananusa (TA), o6paboTka ganHbIX TA,
uHTEepHpeTanys TA KPUBbBIX, TIOITy4aeMble TapaMETPhI

[Ipo6omnonrororka st COM. Heoprannueckre u opraHuIeCKHe OObEKTHI.

[IpobGomnonroroBka 1 0COOEHHOCTH MUKpOaHain3a o0pa3ioB Mmeronamu EDS,
WDS, EBSD, XRF

[Tpo6omonrororka st [I3M BBICOKOTO pa3perieHus

[Ipo6omonrororka st Mmacc-ciekrpomerpuu, UK, KP, YO-puaumoii
CHEKTPOCKOTNHI

2
3
4
5
6
7

AW (N NN

[IpoGomoaroroBka st metonoB PCTA, POA, SAIMP, OITP.

N BN (NN

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa

Brimonuaenue CPC

Crnucok nureparypsl (¢ yKkazaHUEM

ITogsun CPC pas3zenos, as, CTpaHuIl) / ccbuika Ha  [CemecTp

peCcypc

Koi-
BO
JacoB

duznuecKrue METO/bI HCCIICTOBAHUS:
METO/Ibl MATHUTHOTO PE30HaHCa, Macc-
CIIEKTPOMETPHUH, 30HJIOBOM U AIEKTPOHHOU
MUKpPOCKOIIUU: yueOHoe mocobue / B.B.
ApnuH. — YensOunck: M3naTenbckuii EHTP
HOYpI'Y, 2020. — 96 c. dusnyeckre METOABI
MCCIIEIOBAHMSI, UCIIOJIb3YIOIINE AIEKTpOMar-
HUTHOE M3NyueHue: yuebHoe nocobue / B.B.
ApnuH. — YensOunck: M3naTenbckuii EHTP

[OJITOTOBKA K KOHTPOJIBHBIM paboTam IOVYpI'Y, 2019. — 80 c. Baiitynesnu E.A., 7

baokuna O.B., CBetnuunsbiii B.A.
TepMuueckuil aHanu3 OpraHUYeCKUX
[MOJIMMEPHBIX MaTEPUAJIOB M KOMITO3UTOB.
YueOHOE mocobue. — Tomck:
HarmonanbHBIN HCCIIEI0OBATEILCKAN
TOMCKUI TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas anexTpoHHas
MUKPOCKOIHUSA JIJIs1 HAHOTEXHOJIOTUM.
Metonbl U npuMeHeHne. — M.

30




W3narenscto "JlabopaTopus 3HaHuit",
2014. — 600 c. bassuis, O. K. BBengenue B
Kypc «DU3NUEeCKUE METO/IbI HCCIIEIOBAHUS B
xuMum» : yaeoHoe nmocooue / O. K. bazpiis.
— 2-e m3a. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®usnueckue MeTobl
VCCIICIOBAHMS B XUMUH : yueOHOe mocooue /
B. B. Jlykxos, U. H. [llep6akoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.

[IOATOTOBKA K 3a4ETy

DU3UYECKHUE METObI HCCIICI0BAHUS:
METOJIbl MATHUTHOTO PE30HAHCa, MacC-
CHEKTPOMETPHH, 30H]IOBOI U 3JIEKTPOHHOU
MUKpPOCKOIIUU: yueOHoe nocobue / B.B.
ApnuH. — YensiOunck: M3naTenbekuii eHTp
OVYpI'Y, 2020. — 96 c. duznyeckre METOIbI
MCCIIEA0BAHMS, UCTIOIB3YIOLIUE AIIEKTpOMar-
HUTHOE M3NTyueHue: yuebHoe nocobdbue / B.B.
ApnuH. — YensiOunck: M3naTenbekuii IeHTp
OVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., CBetnuunsiii B.A.
TepMuyeckuil aHanu3 OpraHUYeCKUX
[MOJIMMEPHBIX MATEPUAJTIOB U KOMITO3UTOB.
YaeOHoe mocodue. — Tomck:
HanmonanbHBIN HCCIIEA0BAaTEILCKUI
ToMmcknii TOCyTapCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas anekTpoHHas
MUKPOCKOIIUS JIJIsT HAHOTEXHOJIOTHA.
MeTtoabl ¥ puMeHenne. — M.:
W3narenscTBo "JlabopaTopus 3HaHmit",
2014. — 600 c. ba3suis, O. K. BBenenue B
Kypc «DPHU3ndecKkre MeTOAbl NCCIICTOBAHMS B
xuMumny : yueobnoe nocodue / O. K. baspuisb.
— 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. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIBLHOM MPOrpaMMbl OCYIIECTBIISECTCS B

cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

HasBanne Yun-
Ne | Ce- Bun Makxc.| [lopsnok HauucieHus
KOHTPOJIBHOTO Bec ThIBA-
KM|mecTp| KoHTpOIIst Oamn OaioB
MEPOIPUATHS ercs B [TA
KoHTponpHas pabora
. MPOBOJIUTCS Ha .
Texymui ngpdepeHITPOBaHHBIN
1 7 i KP1 1 S |IpaKTUYECKOM 3aHATHH prddeperip
KOHTPOJIb 3ayeT
B T€UCHHE 45 MUHYT
MUCHMEHHO IO OHMJICTaM.




B Ounere — nBa Bompoca
W3 CITHCKa,
MPUJIAraoIIerocs K
Ka)K10 KOHTPOJIBHO.
CTyneHThl MOTYT
03HAKOMHTBCS CO
CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee 1o
MCTOIHYCCKUM
MaTepHaiam,
MpPE/ICTaBICHHBIM B
cucTemMe DJIEKTPOHHBIN
HOYpI'V.

5 0aIOB — KaKIbIid
BOIIPOC PACKPBIT
MOJIHOCTBHIO, CTYJICHT
[MOKa3ajl OTIMYHBIC
3HAHUS, IaH
[IPaBUJILHBIN OTBET Ha
KaKIIBIA 3aJaHHBIN
BOIpOC, 4 O6ayna —
Ka)KJIbI BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTATOYHOM CTEIEHLIO
[MOJIHOTHL, 3 Oaia —
Ka)KJIbI BOTIPOC
PACKPBIT
YVIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEIOCTATKU I10 IOJIHOTE
W CONEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oamia —
OTBETHI HE SIBIISIIOTCS
JIOr4YeCKU
3aKOHYCHHBIMU 1
000CHOBAaHHBIMH,
KaKIBIA II0OCTAaBICHHEIN
BOIIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOUKH 3PEHUS TTOTHOTHI
W TITyOHUHBI H3JI0KEHUS
MaTepuaa, B OTBETax
MTPUBOIIATCS
OecCHCTEMHEIC
CBEJICHHMS, OTHOCSIITUECS
K MIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIN
coJiep>kKaHNE OTBETOB HE
COBIAJACT C
[TOCTaBJICHHBIM
BOIIpocoM, | Gayt —
rpyObIe OIMMOKH B




OTBCTC, BepHLIMI/I
siBIIsIIOTCS MeHee 50%
oTBeTOB, () 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymumii
KOHTPOJIb

KP2

KontponpHas pabora
MPOBOJIUTCS HA
MPAKTHYECKOM 3aHITHH
B TeueHue 45 MUHYT
MUCHEMEHHO 10 OMJIETaM.
B Ouiiere — nBa Bormpoca
W3 CITHCKA,
MPHUIIATAIOIIETOCS K
Ka)KJI0M KOHTPOJIbHOM.
CTyneHThI MOTYT
03HAKOMHTBCS CO
CIIMCKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
METOAUYCCKUM
MaTepuaiam,
MPE/ICTABICHHBIM B
cUCTEME DIIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaKIbIi
BOTIPOC PACKPBIT
MOJTHOCTBIO, CTYJACHT
[MOKa3aJl OTJINYHEIC
3HAHUS, JaH
MPaBUJIbHBIN OTBET Ha
Ka)KIBIM 3aTaHHBIA
BOIIpOC, 4 6anmna —
Ka)KJIbIid BOTIPOC
PACKpPBIT XOPOIIIO, C
TOCTaTOYHOM CTEIICHBIO
MMOJIHOTHI, 3 Oaia —
Ka)KJIbIid BOTIPOC
PacKpBIT
VIIOBJICTBOPUTEIIBHO,
HMEIOTCS
orpeiesicHHBIC
HEJIOCTATKU I10 ITOJTHOTE
W COICPKAHHUIO KaKJIOTO
oTBeTa, 2 Oajia —
OTBETHI HE SBIISIIOTCS
TTOrMYeCKHU
3aKOHYEHHBIMU U
000CHOBaHHBIMH,
Ka)KJIBIA II0OCTaBJICHHEIN
BOTIPOC PACKPBIT
HEYIOBJICTBOPHUTEIHHO C
TOYKU 3PEHUS TOTHOTHI
W TITyOWHBI H3JIOKEHUS
MaTepuaia, B OTBETax
MTPUBOISTCS
OecCHCTEMHEIC
CBEJICHMSI, OTHOCSIIHECS

K ITOCTABJICHHOMY

b hepeHIMPOBAHHBIH
3aueT




BOTIPOCY, HO HE JAOIIHe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI HJTH
CofiepKaHNe OTBETOB HE
COBIIAJACT C
[MOCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyObie OMMUOKY B
OTBETE, BEPHBIMHU
sBisitoTCst MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP3

KontponwsHas pabora
MPOBOIUTCS HA
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MICHbMEHHO I10 OMJICTaM.
B Ounere — nBa Bompoca
W3 CIINCKA,
MPUJIATaloIIerocs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HAKOMUTBLCS CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 1o
METOIHYECKIM
MaTepuaam,
MPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
IOVYpI'V.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
[MOJIHOCTBIO, CTYAEHT
[MOKa3aj OTIMYHBIC
3HAHMS, JaH
[IPaBUJIbHBIN OTBET Ha
KaKIBIA 3aJaHHBIN
BOIpOC, 4 Oaima —
Ka)KJIbI BOIIPOC
PaCKpBIT XOPOUIO, C
I0CTaTOYHOM CTETIEHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PaCKpBIT
YIOBJIETBOPUTEIBHO,
HMEFOTCSI
OIIPENCIICHHBIE
HEJIOCTaTKH I10 MOJIHOTE
1 COJIEP KaHUIO KaXKJI0TO
oTBeTa, 2 Oamna —
OTBETHI HE SIBJISIOTCS
JTIOTMYECKHU
3aKOHUYCHHBIMH 1
000CHOBAaHHBLIMH,
Ka)KJIBIM II0CTAaBICHHBIN

nmudepeHIpoBaHHBIH
3adeT




BOTIPOC PACKPBIT
HEYIOBJICTBOPHUTEIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TITyOWHBI H3JIOKEHUS
MaTepuaia, B OTBETax
MTPUBOISATCS
OecCHCTEMHEIC
CBEJICHMSI, OTHOCSIIHECS
K ITOCTaBICHHOMY
BOIIPOCY, HO HE JAFOIIHE
OTBETAa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UJTH
CojiepXKaHhe OTBETOB HE
COBITIAJIA€T C
[MOCTaBIECHHBIM
BOTIpocoM, | Gat —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB Ha BOITPOCHI.

Texymmii
KOHTPOJIb

KP4

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

5 0aJIOB — KaKIbIi
BOIIPOC PACKPBIT
MOJIHOCTBIO, CTYJICHT
MOKa3aJl OTINYHBIC
3HAHUS, IaH
MPaBUJIbHBIN OTBET Ha
Ka)KIBIM 3aTaHHBIA
BOIIpOC, 4 6anmna —
Ka)KJIbIi BOTIPOC
PACKpBIT XOpOIIIO, C
I0CTaTOYHOMN CTETIEHBIO
[MOJIHOTHI, 3 Oaia —
Ka)KJIbIid BOTIPOC
PacKpBIT
YIOBJIETBOPUTEIHHO,

NMCIOTCA

nmudpepeHIpoBaHHBIH
3aver




oTpe/ieTICHHBIC
HEJIOCTATKH I10 TTOJTHOTE
U COACPKAHUIO KaXKJIOTO
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
OeccHCTEMHEBIC
CBEJICHMSI, OTHOCSIIIUECS
K ITOCTABJICHHOMY
BOTIPOCY, HO HE JAOIIHe
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
CofiepKaHNe OTBETOB HE
COBITAJIACT C
[MOCTaBJICHHBIM
BOrpocoM, 1 Gami —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIITIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP5

KonTposbHas paboTa
[TPOBOJAMUTCS Ha
[IPAKTUYECKOM 3aHITHH
B TeUeHUE 45 MUHYT
MUCHMEHHO IO OHIeTaM.
B Ounere — nBa Bompoca
U3 CIIMCKa,
[TPUIIATAOIIETOCs K
Ka)KJ10U KOHTPOJIbHOM.
CTyneHThl MOTYT
O3HAKOMMTBCS CO
CIIMCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 10
METOINYECKUM
MaTepuaiam,
[IPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
[IOJIHOCTBIO, CTYJEHT
MMOKa3aJl OTJINYHBIE
3HAHUS, JaH
[IPaBUJIbHBIN OTBET Ha

KaKIBIN 3aJaHHBIN

Qg epeHIMpPOBaHHBIH
3a4yer




BOIpOC, 4 Oayna —
Ka)KJIbI BOTIPOC
PACKpPBIT XOPOIIIO, C
TOCTATOYHOU CTEIEHBIO
[MOJIHOTHL, 3 Oayia —
Ka)KJIbIi BOTIPOC
PacKpBIT
YIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEOCTATKHU I10 ITOJTHOTE
W CONEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oamia —
OTBETEI HE SBJISIOTCS
TTOrMY€CKHU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA II0OCTAaBICHHEIN
BOTIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TITyOWUHBI H3JI0KEHUS
MaTepuaia, B OTBETax
MIPUBOJIATCS
OecCcHCTEMHEIC
CBEICHHUS, OTHOCSIIIECS
K ITOCTaBJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UJTH
coJiep>kKaHNE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOIIpocoM, | Gayt —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, () 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP6

KontponpHas pabora
MPOBOAMUTCS Ha
MPaKTUIECKOM 3aHSATHH
B TeueHHE 45 MUHYT
[MUCHbMEHHO IO OUJIeTaM.
B 6unere — nBa Bonpoca
W3 CIIHCKA,
Mpuiararomerocs K
KaKJI0M KOHTPOJIBHOM.
CTyaeHTbI MOTYT
03HAKOMHTBCS CO
CIIMCKOM KOHTPOJBHBIX
BOIIPOCOB 3apaHee 1Mo
METOINYECKUM
MaTepHaam,

[MPCACTABJIICHHBIM B

Qg epeHIMPOBaHHBIH
3a4yer




cUCTeME DJIEKTPOHHBIN
HOYpI'VY.

5 0aIlI0B — KaXKIbIi
BOITPOC PACKPHIT
MOJTHOCTHIO, CTYACHT
[MOKa3aJl OTIMYHBIC
3HAHUS, 1aH
MpaBWIbHBIN OTBET Ha
KaKIBIA 3aJaHHBIN
BOIpoOC, 4 Oanma —
Ka)KJIbId BOIIPOC
PACKPBIT XOPOIIIO, C
IOCTaTOYHOM CTEIIECHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
MMEIOTCS
ornpe/eeHHbIC
HEJIOCTATKH I10 TTOJTHOTE
U COJIEP KaHUIO KaXKJI0TO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHUYEHHBIMU U
000CHOBAaHHBIMH,
KaXKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TTOTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISTCS
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.

IIpome-
JKyTOUHAast
aTTeCTalUs

JuddepennmpoBaHHbIi
3a4€T

[IpomexyTouHas
aTTeCTaIHs
(muddepeHpoBaHHBIN
3a4€T) MPOBOJUTCS B
ycTHOM hopme. B
owieTe Ba BOIpoca.

J1J151 MOATOTOBKH

nmudepeHITpoBaHHBIH
3adeT




[PeIaraloTCs BOMPOCHI
K

Qg GepeHIMPOBaHHOMY
3a4€Ty. 32 OTBET HA
Ka)KJIbId BOIIPOC
CTYJIEHT MOXET
MOyYUTh MAKCUMAIJILHO
5 0annoB, KaXKIbIi
BOIIPOC UMEET BeC — 1,
BCETO 3a OwIeT —
MakcuMalibHo 10
6amoB. Kputepun
OILICHWBaHUS OTBETA Ha
BOIPOC B Ouyiere: 5
0aJuI0B — CTYACHT
TEMOHCTPHUPYET:
rryOoKue
MCUEpIBIBAOIINE
3HaHUS B TOHUMaHUH,
M3JI0KEHUH OTBETA Ha
BOTIPOC, OTBET
TOTUYECKU
[MOCJIEIOBATEILHbIN,
CoJIepKaTEIbHbIM,
[TOJIHBIM, [IPABWIBHBINA U
KOHKPETHBIN; 4 Oaia —
TBEp/IbIC 3HAHUS
MaTepuaa, MpaBUIbHOE
MOHUMAaHUE CYITHOCTH U
B3alMOCBSI3U
[paccMaTpUBaeMBbIX
MPOIECCOB U SIBJICHUIA,
OJTHAKO, OTBET
HEI0CTATOYHO MOJTHEIHN,
nMeroTest 1-2
HE3HAYUTEIIbHBIX
3aMEYaHHSI
[peroiaBaTes,
[MOCJIe0BaTEIbHBIN U
KOHKPETHBIN OTBET,
CTYZIEHT CBOOOHO
YCTpaHseT 3aMe4YaHUs
Mpero1aBaTes 1Mo
OTJEJIBHBIM YacTsIM U
[TyHKTaM OTBETa; 3
Oayia - TBEpIbIe 3HAHUS
W TIOHUMaHUe
OCHOBHOT'O; OTBET HE
COZIEPIKUT TPpyOBIX
OIIINOOK, HO €CTh OoJee
2-X HETOYHOCTEH U
3aMe4YaHui, pu
YCTpaHEeHUU
HETOYHOCTEU U
HECYIIeCTBEHHBIX
OIIMOOK B OCBEIICHUH




OTJICbHBIX MOJ0KCHUH
TPeOYIOTCSI HABOJIATITHE
BOTIPOCHI
npenojaBates; 2 6amna
—TpyOble OMIMOKHU TpU
OTBETE Ha BOTIPOC, HE
oomee 50% otrBeTa
COCTaBJISIOT
MpaBUILHBIC CBEJICHUS,
CTY/ICHT IEMOHCTPUPYET
HEYBEpPEHHBIC U
HETOYHBIE OTBETHI HA
HABOJISIIIINE BOIIPOCHI
npenojaBatens, 1 6amn
— rpyOble OIIMOKH B
oTBeTe, MeHee 50%
SIBIISTFOTCS. BEPHBIMU,
CTY/ICHT IEMOHCTPUPYET
HEIIOHHMaHUe
CYIIHOCTH W3JIaraeMbIX
rosoxxennii; 0 6ajIoB -
HET OTBETa Ha BOIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bua npomexxyTouHOR Kpurepun
[Ipouenypa npoBeneHus
aTTecTalliu OLICHUBAHUSI
HToroBeIii peTHHT 00yUaromerocss MoXeT (OpMHUPOBATHCS Ha
OCHOBAHUU TOJBKO TEKYIIIETO KOHTPOJIS, ITyTEM CIIOKEHUS
pPEUTHHTA 32 TTOJTYYECHHBIE OLIEHKH 33 KOHTPOJIbHO-
. e TUHIOBBIE MEPOIPUITHA TeKyIero kourpossa. Ctyneur (B coorBeTcTBHU
nmudhepeHIIMPOBAHHBII p N porip yH R . v
saueT BIpaBe NMPUNATH Ha AU HEPEHITUPOBAHHBIN 3a4ET IS cmm. 2.5,2.6
yily4duieHus cBoero pertunra. [Ipomexyrounas arrectauus ([lonoxeHus
(muddepeHmpoBaHHBIN 3a4ET) MPOBOIUTCS B YCTHOH opMme.
B Gunere aBa Borpoca. [y MOArOTOBKH Ipeiiaratorcs
BOIPOCHI K (D PepeHITMPOBAHHOMY 3aUETYy.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

3HaEeT: OCHOBHBIE MPUHITUIIBI pa0OTHI COBPEMEHHOTO MCCIIEIOBATEIHCKOTO

OIIK-1 HHHAHH
000pyIOBaHUS

OIK-1 VMeeT npakTUYECKUH OMBIT: UCIIOJIB30BAaHUS COBPEMEHHOM aIIapaTypsl Ipu Al
MPOBEJICHUH HAYYHBIX HCCIIETOBAHUI B O0ACTH XUMUHU

OITK-5 3HaeT: OCHOBHBIE MPUHITUIIBI PEIICHUsI OOPATHBIX 33]1a4 C UCITIOJIb30BaHUEM THANT
COBpPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHI

OITK-5 'YMeEeT: COCTaBIISITh AJITOPUTM JUTs pEelIeHUsT 0OpaTHBIX 3a/1a4 Ha MpUMeEpe AAANE
COBPEMEHHBIX UCCIEA0BATEIBLCKIX METO/IOB

OITK-5 VMeeT npakTU4YeCKUi OMbIT: 00pabOTKH CIIEKTPOCKOIUYECKUX U IAANE
CIIEKTPOMETPUUECKUX JAaHHBIX

K-3 3HAeT: COBPEMEHHBIE (PU3UIECKUE METOIBI HCCIIE0BAHUS, BO3SMOXKHOCTH, Al
OTpaHUYEHUSI METOJIOB

T1K-3 'YMeeT: BRIOpaTh (GU3MUECKUN METOJ MCCIIETOBAHUS JIJIsl ONMTHMAIBHOTO FHHAHHHH




| |peH_I€HI/I$I IMOCTaBIICHHOM 3aga4u XHUMHYECKOM HaIllpaBJICHHOCTHU | | | | | | | |

TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) OononHUMeENbHASL IUMepPamypa.:
He npenycmorpena

8) omeuecmeenHble U 3apyOedtCHble HCYPHANbL O OUCYUNTUHE, UMelowjuecs 6 bubnuomexe.
1.  JKypHasi HeOpraHM4eCKOW XUMUU

KypHas opranndeckon XumMun

Kypnan ¢puznueckoit XuMuu

Heoprannueckue marepuaisl

Bectauk "HOYpI'Y". Cepus "Xumus"

i

2) MemoouuecKkue YKazaHus 0Jis Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. ®uzuyeckure METOIBI UCCIIEOBAHUS: METOJIbI MATHUTHOTO PE30HAHCA,
MacC-CIEKTPOMETPHUH, 30HAOBON U AIIEKTPOHHON MUKPOCKOIUU: Y4eOHOE rmocooue /
B.B. Apnun. — Yensbunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.
2.  ®wusnyecKue METOAbI UCCIICIOBAHMS, UCTIOIB3YIOIINE AIEKTPOMAr-

HUTHOE H3Iy4deHue: yaeonoe nocooue / B.B. Apaun. — Uensbunck: U3narensckuii
nentp FOVYpI'Y, 2019. — 80 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. ®usnyeckue METOABI UCCIICIOBAHMUS: METOIbI MATHUTHOTO PE30HAHCa,
MaccC-CIEKTPOMETPHUH, 30HAOBON U AIIEKTPOHHON MUKPOCKONUU: Y4eOHOE rocooue /
B.B. ApnuH. — Yenabunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.
2.  ®uzuyeckue METO/Abl UCCIEIOBAHUS, UCTIOB3YIOIINE AIEKTPOMAr-

HUTHOE M3IydeHue: yueoHoe mocooue / B.B. Apnun. — YensOunck: M3narenbckuii
uentp FOYpl'Y, 2019. — 80 c.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIlUs

HaunmenoBanue
No Bun peeypeas | bubnuorpaduueckoe onucanue
JUTEPATYpPhI 3IEKTPOHHOMN
bopme
Baiirynesuu E.A., babkuna O.B., CBeminunbiii B.A.
ONEeKTPOHHO- TepMruuecKuil aHaIN3 OPraHNYECKUX MOJIMMEPHBIX
1 OcHoBHas O6ubmuoTeyHast MaTepuasoB U KOMIIO3UTOB. Y4yeOHoe rnmocodue. — ToMck:
nTeparypa CHCTEMA HanmonanbeHbIl HcclieoBaTenbCkuii TOMCKU
n3narenbcTBa JIans [rocynapcTBeHHbIN yHuBepeurert, 2011. — 56¢.
https://e.lanbook.com/book/44967
b OcHoBHas DNEKTPOHHO- PactpoBast 211eKTpOHHAST MUKPOCKOTIHS /111 HAHOTEXHOJIOTHH.
nuTeparypa OoubnuoTeyHas MeTtonb! 1 npumeHeHne. — M.: M3patenbctBo "Jlaboparopust




cucTema saanuii”, 2014. — 600 c. https://e.lanbook.com/book/166756
n3narenscTea JIaHp
DNEeKTPOHHO- baszpuib, O. K. Beenenue B kypc «Puznueckne MeTO bl
3 OcHoBHas O6ubmuoTeyHast UCCIeIoBaHus B XUMum» : yueoHoe nocodue / O. K. ba3biib.
muTeparypa cucreMa — 2-e u3n. — Tomck : TI'Y, 2016. — 132 c.
n3narenbcTBa Jlans |https://e.lanbook.com/book/91951
DNEKTPOHHO- JIyxoB, B. B. ®uznueckue METOIbI UCCIECAOBAHNS B XUMUH :
4 JlononHuTenbHas |0MONMOTEUHAs yueOHoe nocodue / B. B. Jlykos, 1. H. lllepbakoB. — PocTos-
ureparypa cucreMa Ha-/lony : JODY, 2016. — 216 c.
n3narenscTBa Jlans |https://e.lanbook.com/book/114513

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOYpI'Y (HIVY)"-ITopran "Dnexrponnsiit OYpl'Y"
(https://edu.susu.ru)(6eccpouHo)

[lepedenb ucnonb3yeMbix NpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC obecreueHue AUCHUIIINHBI

Bun 3aparui

No

ayJ1.

OcHoBHOE 000pyAOBaHUE, CTCH b, MAKEThI, KOMIILIOTEPHASI TEXHHKA,
MPEeIyCTaHOBICHHOE MPOTPaMMHOE 00€CIIEUCHHE, UCTIONB3YEMOE JIJIsl PA3TUIHBIX
BHUJIOB 3aHATUI

1. Onpenenurens nopoBbix xapakrepucTuk ASAP-2020. 2. Ananu3aropsl
pa3Mmepa yacTtull B cycnensuu (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 KkBaapymnoasHOTO Macc-
P cnekrpomeTpa QMS 403C «Aéolos». 4. CHHXpPOHHBIN TEPMUUYECKUI aHATU3ATOP
(TT-ACK) Netzsch STA 449F1 «Jupiter».
paKTHIecKe 1. Komrmeke ckaHupyroriei atekTporHoi Mmukpockonuu Jeol JISM-7001F, EDS
P 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATHS U . N
COMUHADDL (1) [[IpocBeunBaroIMii HIEKTPOHHBIN MUKPOCKOT BBICOKOTO paspemenus Jeol JEM-
p 2100. 3. Iudpakromerp peHTreHoBckuii mopomkoBsiid Rigaku Ultima IV.
307
Jlexunn (la) Jlocka, Mmapkepsl
IIpaxkTuueckue
307
3aHATHS U Jlocka, Mmapkepbl

CEMMHAPBI

(1a)




