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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

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommieTeHIInN) 0Oy4eHUs 110 TUCHUTUTHHE

3HaeT: cTaHAapTHBIE METOBI MOTYUYCHHUS,
UACHTU()DUKAIIMY U UCCIICIOBAHUS CBOMCTB BEIIECTB
1 MaTepHUaJIOB, IpaBuiIa 00paboTKH U 0hOPMITCHHUS
pEe3yJITaTOB pabOThHI

'YMeeT: BRIOUpaTh TEXHUYECKUE CPECTBA [T
U3MEPEHHsSI OCHOBHBIX TAPaMETPOB
TEXHOJIOTMYECKOTO MPOolLiecca, CBOMCTB ChIPhS U
MPOTYKIIUU

MMeeT mpaKTUYECKH OTIBIT: OCYIICCTBICHHS
TEXHOJIOTHUYECKOTO MPOLIECCa B COOTBETCTBHU C
perIaMeHTOM

VYK-1 CriocobeH ocymecTBIsTh NOUCK,
KPUTHYECKUI aHAJIU3 U CUHTE3 HHPOpMAIH,
MPUMEHSATh CUCTEMHBINH MOAXO/ AJIS peIICHUs

IIOCTABJICHHBIX 3aaa4

OIIK-2 CriocoGeH UCoib30BaTh TEOPETHUECKHE [3HACT: TEOPHIO M METOOJIOTHUIO SKOJIOTHH,
OCHOBBI 3KOJIOTHH, T'CO3KOJIOI'H, T'COSKOJIOTHH, TPHUPOJOIOJIE30BAHN A, OXPAHBL




MIPUPOIOTIONB30BAHMS, OXPAaHBI IPUPOJIBI U HAYK 00
OKpY XKaromen cpejie B mpodheCCHOHATbHON
ACATCIIbHOCTU

MPUPOJIBI U HAYK 00 OKpPYKAOIIEH Cpeie B HaAyYHO-
MCCIIEIOBATENbCKON U MPAKTUYECKOU JIEITENHbHOCTH
'YMeeT: Ha OCHOBE TEOPETHUECKUX 3HAHUM
BBEIOMPATh METO/IBI PEIICHUs 3a/1a4 B chepe
OKOJIOTUHU U HpI/IpOI[OHOJIB3OBaHI/I$I

NMeeT mpakTUUEeCKUI OMBIT: MPUMEHEHUS TTOIXO0I0B
DKOJIOTHUUYCCKUX HayK JUIA HHaHI/IpOBaHI/IH nu
peaTu3aiyy IeITeIbHOCTH TI0 MPEJ0TBPAIIEHUTO
HEraTUBHOTO BO3JICUCTBHS Ha OKPY>KAIOIIYIO CPELY,
OXpaHe TPUPOJIbI, PAIlMOHATHFHOMY HCITOJIb30BAHHUIO
MPUPOAHBIX PECYPCOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMNX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocIEAYIONIMX AUCIUTLINH,
BUJIOB paboT

1.0.12 Nudopmaruka,

1.0.17 ®usnka,

YueOHast MpaKTHUKa, HAYYHO-HCCIIEI0BATENbCKAs
paboTa (Tmoy4eHrne NepBUUHbBIX HABBIKOB HAYYHO-
MCCIIeIOBATEIhCKON paboThl) (4 cemectp),
YyeOHasi mpaKkTHKa, HAyYHO-UCCIIEI0BATEIbCKAS
pabora (rmoyiydeHre NePBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeIbCKOM paboTh) (2 cemecTp)

He npenycmoTpensl

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.12 Uudopmaruka

3HaeT: OCHOBHBIE MOHATUS HH(POPMAITHOHHBIX
TEXHOJIOI'MH U UCKYCCTBEHHOTO MHTEIJICKTa,
OCHOBHBIC TIOHATHS HHPOPMATHKH; POPMBI U
CIOCOOBI ITPEICTABICHHS JAHHBIX; COCTAaB,
Ha3zHaYeHHE (PYHKIMOHAIBHBIX KOMIIOHEHTOB U
POTrPaMMHOI0 00ecriedeHns1 YMeeT: IPUMEHSTh
UH(POPMAITMOHHBIE TEXHOJIOTUH MIPH TOCTAHOBKE U
dbopMyIUpOBKE 3a/1a4 B 00JIACTH SKOJIOTHH,
PUPOIOTIONIB30BaHHS U OXPaHbI IPUPO/IBI,
[PUMEHSATH TUIIOBbIE IPOTPAMMHBIE CPEJICTBA
CHCTEMBI; M0JIb30BATHCS CETEBBIMU CPEICTBAMH IS
0OMEHa JaHHBIMHU C UCIIOJIb30BAHUEM CETH
lurepHer MMeeT pakTUYECKUH OIIBIT:
MCII0JIb30BaHMsI HH(OPMALIMOHHBIX TEXHOJIOTUH IIpH
peLIeHUH 3aj1a4 B PO EeCCHOHATBHOM
NIeSITEIbHOCTH, HaBbIKaMU 00€CIIeYEeHUs
6e301acHOCTH UH(OPMALIUHU C TOMOIIBIO THITIOBBIX
POTrPaMMHBIX CPEJICTB

1.0.17 ®usuxa

3HaeT: GyHIaMEHTAIbHBIC 3aKOHBI (U3UKHA YMEET:
BBIJICTISITH KOHKPETHOE (PU3MUECKOe COAepKAHKE B
MPHUKIIATHBIX 3a7a9aX, peliaTh TUIIOBBIC 3a]]a91
MeeT npakTUYECKUIA OTIBIT: UCTIOIH30BAHUS
MOHSATHIHOTO armapara GU3nKu

Y4eOHas IpakTHKa, HAYYHO-UCCIIEJOBATEIbCKAs

3HaeT: MeToZi0B 0TOOpa Npod 0OBEKTOB




paboTa (1osly4eHne NEPBUYHBIX HABBIKOB HAy4YHO-
HCCIIe0BaTeILCKOM paboThl) (4 ceMecTp)

OKpY>Karolleu cpesibl YMEET: METOAaMU MTOATOTOBKH
OTYETOB, COCTABICHUS TAOIHUL, TOCTPOCHUS
rpauKOB U MPE3EHTAIUN C UCIIOIB30BAHUEM
KOMIIBIOTEPHBIX IPOTPaMM, IPUMEHSTh TEXHOIOTUU
UH(POPMAIMOHHOTO 00ECTIEUeHUS TIPU
MCCIICIOBAHUN TEXHOJIOTHYECKHUX MPOLIECCOB ,
MPOBOAUTE O0PAaOOTKY U CHUCTEMATH3AIHIO
UH(QOPMALUK [TPHU IPOBEIEHUH FKOJIOTUIECKUX
ucciaenoBanui FiMeeT nmpakTU4eCKUi OIIbIT:
MOATOTOBKH PE3YJIbTaTOB NPO(PECCUOHAIBHON U
Hay4YHO-UCCIIEI0BATEIbCKON AEITEIBHOCTH I UX
pPacIpOCTPAHEHUS], HABBIKOB 3alllUT PE3YJIbTaTOB
CBOU IPO(eCCHOHAEHON IEATEIbHOCTH U
apryMEHTHPOBAaHHOIO BEJICHHs JUCKYCCHH , cOopa,
00paboTKH, cUCTEMaTH3aIMK HH(POPMaLH, BbIOOpa
METOJIOB U CPEACTB PELIEHUs 3a1ad 110 SKOJIOTUU U
PUPOIOTIONIB30BAaHHIO, COCTABICHHUS OTYETOB C
MIOMOIIBIO MPUKJIATHBIX IPOrPaMM, UCTIOJIb30BaHMS
3HaHUS (yHIaMEHTAIBHBIX Pa3/ieoB HaykK O 3emiie,
OMOJIOTHUH TSI pEIIeHUs 3a/1a4 B 00JIACTH SKOJIOTHH
U IPUPOJIOTIOIB30BAHUS

YyeOHasi mpaKkTHKa, HAYYHO-UCCIIEIOBATEIbCKAS
pabota (Mmoyry4eHre TIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIeIOBaTeIbCKON paboThl) (2 cemecTp)

3HaeT: 0CHOBHbIE METO/IbI cOopa, 00paboTKH,
CHCTEMaTH3aINK U aHalin3a HHGOPMAaINK B 00JIacTH
HKOJIOTUU M TPUPOAOIIOIB30BAaHIH, Oa30BbIe 3HAHUS
151 coopa u 00paboTku HHPpOpMAIUK B 00JIaCTH
HKOJIOTUHU M TPUPOAOIOIH30BAHUS, TPUHITUITHI
MPOEKTHUPOBAHUS H MTPEICTABICHHS O
npo¢eCCHOHAIIBHONW U HayYHO-HCCIIE0BATENbCKOM
NesITeTbHOCTH YMeeT: (popMyTupoBaTh 3a/1a4u
MCCIIEIOBaHUS IPUPOIHBIX Cpell, IPUMEHSTh
0a30BbIe 3HAHUS PU3UUECKUX U XUMHUIECKIX
3aKOHOB M aHAJIM3a SBJICHUHN JJIs peIlieHus 3a/1a4 B
00JIACTH YKOJIOTHUHU M TTPUPOAOTIONB30BaHMs MiMeeT
NPaKTUYECKHH OTBIT: UCIOIb30BAHUS 3HAHUI
€CTECTBEHHOHAYYHOTO W MaTEMAaTHIECKOTO IIHKJIOB
U1 CUCTEMaTHU3aluy ITAHHBIX IS PELIeHUs 33134 B
00JIACTH YKOJIOTHU ¥ IPHPOAOTIOIH30BAHUS,
MOATOTOBKH PE3YJIBTaTOB HAyYHO-
WCCIIEIOBATEIBCKON ACITETBHOCTH IS UX

pacrpoCTpaHEHUs

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO6u1as TpyA0€eMKOCTh JUCHUILUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 4.

KOHTAKTHOU paboThI

Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Bun yuebnoit paborer 9acoB Howmep cemectpa
7
OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 144 144
Ayoumophvie 3aHamusL: 64 64
Jlexuuu (JI) 48 48




[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJTH) APYTHE BUIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
JlabGopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 71,75 71,75
MIOJTOTOBKA K 3a4ETy 11,75 11.75
MOZITOTOBKA K KOHTPOJIbHBIM paboTam 60 60
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 8,25 8,25
Bun koHTpos (3a4eT, aud.3a4et, IK3aMeH) - nud.3auer

5. Conep:kaHue IMCUUIIMHBI

No

paznerna

HanmenoBanune Pas3aciioB AUCHUIIIIMHBI gacax

O0beM ayIUTOPHBIX 3aHATHH 10 BHIaM B

Bcero JI 113

JIP

MGTOI[LI, HCIOJIB3YIOIINEC PCHTTCHOBCKOC NU3JIYUCHUC 12 8

YO, BunuMas 1 kosie0aTeIbHas CIICKTPOCKOTTHS 18 12

Metonst ®OC u XAFS, IMP u OI1P 20 16

1
2
3
4

MeTobl 27EKTPOHHOW MUKPOCKOIIUH U MacC-
CIIEKTPOMETPUU

[NCT SN Ho ) JEEN

14 12

(=2 ) Fa ) )

5.1. JIleknun

No
ITeKIH

Ne
paznena

HaunmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

PeHTreHOBCKOE U3IIyYeHHUe: auana3oH, cBoicTBa. [lonyuenne peHTreHOBCKOTO
W3JTy4YECHUsI B PEHTTEHOBCKON TpyOKe M B CHHXPOTpOHE. PacmmdpoBka cTpyKTypsl
C UCITOJIb30BAHUEM CPEJICTB UCKYCCTBEHHOIO MHTEIJIEKTA. TOPMO3HOE U
XapakTepucTuieckoe usnyuenue, K-, L-, M-cepuu, 3akon Mo3znu. YO-usnyueHue:
TMana3oHbl )KECTKOTO U MArkoro Y®, cBoiicTBa. TBEpAOTENBbHBIE U ra30pa3psIHbIE
ucTOYHUKY YD. [TonynpoBOJHUKOBBIE HCTOUHUKN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYIIECTBA U HEIOCTATKH IOITYIIPOBOJHUKOBBIX HCTOYHUKOB B
CpPaBHEHMH C APYTUMU BUAAMM.

Onrtuueckuit auanazon: YO, suaumsiidi, UK. McTounnkyu BUIUMOro U3TydeHus..
JlromunecTieHNs, Ta3epHble nCTOUHUKU. K-muanazon: OnvKHUN, CpEeTHUN,
nanpbHui UK. MUKpOBOTHOBBIN quana3oH. PaguoBoIHOBOE U3TyUEHHUE:
Mana3oHbl, ICTOYHUKH, TpUMEHEeHUE. McciienoBaHne CTPYKTYpPhI BEIIECTBA.
[Ipsimast u oOpaTHas CTpyKTypHas 3anada. [[porpaMmHbIe CpeCTBA HA OCHOBE
MCKYCCTBEHHOTO MHTEJUIEKTA I PELICHHS CTPYKTYPHBIX 3a/1a4.

Crpykrypa, OJM>KHUN U TallbHUHN MOPSIKU, KPUCTAUINYHOCTh, MOHO- U
MOJIMKPUCTAILI, aHU30TPOIIUS CBOMCTB. PEHTI€HOCTPYKTYpHBIN aHAIN3.
OO6pa3oBanue nuppakIMOHHBIX MakcuMyMoB. Metoas! Jlays u Bynbda-bparra.
PCA npu noMoIu MOHOKpUCTalIbHOTO AudpakTomerpa. M3yuaemble 00beKTHI, R-
¢akrop. PacmndpoBka cTpyKTypsl 10 JaHHBIM MOHOKpHUcTanbHOro PCA c
MCII0JIb30BaHUEM CPEICTB NCKYCCTBEHHOTO UHTEIUIEKTA.

[TopomkoBsrid POA. 3anuck qudpakrorpamm, ypasHenue Bynbda-bparra.
XapaKkTepuCTUKU TU(PAKIIMOHHBIX MAaKCUMYMOB, TTOJTydaemasi nHpopManus,
ypaBHeHue Llleppepa. ManoyrinoBoe peHTIT€HOBCKOE pacCessHUE: U3y4aeMble
00BEKTHI, 3aNMCh U pacirppoBka ganHeIXx MYPP. Huzko- u
BBICOKOTEMIIEpPATypHbIE IPUCTABKU: HEOOXOJUMOCTh UCIIONB30BaHUS, peaTn3aius,
[IPUMEHEHUE ISl UCCIICJOBaHUM.

Crnexrpockonus. Jlucneprupyronue cueKTpoMeTpsl. /lucneprupoBanue cBeta Ha
npusMe, TubpaKIMOHHON peniéTke, CBeTOPMIBTPax, IPUMEHEHHE CBETOIUO/IOB.




Henucnieprupyronuil CieKTpOMETp: IIPUHLUII, BO3MOKHOCTH, IPEUMYIIIECTBA.
Y®-sunumas, omkasas MK cnekrpockonus. XpoModopbl, ayKCOXpOMEBI. [umico-,
0aTOXPOMHBIHN CIBUT, TUTIO- U TUIIEPXPOMHBIH 3P PEKT — ueM 00yCIOBICHBI U
BbI3BAHBI.

WuTerpupytomas cgepa. OnTuueckast miIoTHOCTb, TUAMa30HbI A U JJIMH BOJIH.
[Tponyckanue. [llupuna 3anpeménnon 30861 OnpeneneHue, NpakTHIeCcKoe
3HaueHue. Typouaumerpus, Hegenomerpusi. CylIHOCTh METOJIOB U IPUMEHEHHUE.
J/lnnamuueckoe cBetopaccesiuie. CyIHOCTh METO/Ia U IPUMEHEHHE.

BO3HUKHOBEHME U BUJIBI JIIOMUHECLICHIIVH. JIFOMMHECIIEHTHAS CIIEKTPOCKOIUSI.
CymHocTs MeTofia u npuMenenue. MK-cnekrpockonusi. Bo3HUKHOBEHHE U BUIBI
7 2 |koneGanuii. [Ipumenenue 1 cTpykTypHOro aHanu3za. [IpoGonoaroroska s UK. | 2
3anuch CIEKTPOB C TBEPBIX BEIIECTB (TabIETKH, CyCTIEH3UH, TIIEHKH). MeToIbI
orpaxkenus. HITBO.

3anuch CIEeKTPOB A KuAKocTer U razos. MK criekTpockonust HCIyCKaHusl.
8 2 |Cnekrpockomnusi KP. BoznukHoBenue konedanuii. Cesisb ¢ UK ciekTpocKonuei. 2
CTpyKTYpHO-IpyNIOBON aHAJIN3 B KOJIEOATEIbHONW CIIEKTPOCKOIIHH.

Metoabl @IC, KHHETHYECKAs YIHEPTHS IEKTPOHA. VICTOUHMKH U3TydeHus,
XUMHUYECKUH cIBUT U cylHOCTh MeTos1oB YOIC u POC. O6pa3zoBanue Oxe-
DIIEKTPOHOB, CYLIIHOCTh U puMeHeHne Orke-crneKkTpockonu. Bo3HUKHOBEHHE
PEHTI'€HOBCKOH (prryopecueHum, cynHocts 1 npuMeHerne POC.

YerpoiicTBo pu6opoB @IC, cX0ACTBO U pa3IudMs Ui KaKI0TO METO/A.
10 3 |Bo3HukHOBeHue ciekTpoB XAFS, xumuueckuii ciBur. YcaoBus 3amucH CriekTpos | 4
XAFS, 3anuch CIeKTpoB Uil pa3HbIX 00pa3loB.

Metonst XANES u EXAFS, nonyuaemas nnpopmanusi. BosHukHoBeHue
MarHUTHOTO PE30HAHCA, yCIOBUs BO3HUKHOBEHUS SIMP, XapakrepucTuku nomieu.
Xumuueckuid casur B IMP, koHCTaHTa SKpaHUPOBAaHM, CIIMH-CIIMHOBOE
B3aMMOJICHCTBHE, TApAMETPBI, onpeneisieMsie B IMP.

11 3

3anuck cnexkTpos AMP, @ypre-ciekrpomeTpsl, AByMepHbIi SIMP. CiekTpockonus
12 3 [OIIP, cnuHOBBIE BeliecTBa, g-(hakTop, XUMHUECKUI caBUT. Hampasienus 4
npuMmeHenus JIIP, cnMHOBbIE METKH, CIMHOBBIE JIOBYLIKH.

OO011Ke NPUHLUIIBI ANEKTPOHHONH MUKPOCKONIMU. Buibl u3nydeHui,
00pa3yIoKXcs IpY B3aUMOAECHCTBUH IEKTPOHHOTO JIyda ¢ 00pa31oMm.
Ckanupyomas 1 IpoCBEYMBAOIIAsl AEKTPOHHAsI MUKpocKonust. COyTCTBYIOIINE

13 4 MeTO/Ibl, Tomy4aeMas uHpopmarnus. I[Ipodomnoaroroska ist 3I€KTPOHHON 6
MUKpOCKoruu. OcOOEHHOCTH MOATOTOBKU 00pa3ioB st COM. [Ipobonoaroroska
s [TOM.
OCHOBHBIE IPUHIUITBI MACC-CIIEKTPOMETPUH. PesxrMbl paboThl Macc-
cnexrpomerpa. KBanpynonsHas, Bpemsinponérnas 1 MAJIJIN macc-
14 4 [cTeKTpOMeTpHS. Oco0eHHOCTH U IPUHLUIIBI peann3aliii aTOMHO-CHUIIOBOH, 6
TYHHEJIbHOW U OnrxHenonsHoN Mukpockonuu. uddepennnansuas
CKaHMpYIOLIas KaTopuMeTpHsi. TepMorpaBuMeTpudeckuii ananns. [IpuHummns!
paloThI 1 MoTy4yaeMasi HH(OopMaIys.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Koz-
HaumeHnoBaHMe niM KpaTKoe coJepKaHUe MPAKTUYECKOrO 3aHATUS, CEMUHApa BO
3aHATHA|pa3IeNa) HACOB

YCTpONCTBO CHHXPOHHOTO TEPMUYECKOTO aHAJIN3aTOPa, OCHAIIEHHOTO
1 1  |mpucraBkamu amns Macc-criekrpomeTpuu U MK-criekrpockonuu ra3o000pa3HbIx 2
[IPOJyKTOB TEPMOJIN3A

[IpoGomnoaroroBka juist Tepmudeckoro ananusa (TA), o6paboTtka gaHHbIX TA,
nHTeprpeTanys TA KpUBBIX, TOJy4aeMble TapaMeTPhI

3 2 [[IpoGonoaroroska st COM. Heopraunueckue u opranndeckie 00beKThI. 2




[TpoGomoaroToBKa 1 0COOEHHOCTH MUKpOaHan3a o0pasioB Merogamu EDS,
WDS, EBSD, XRF

[Ipo6omonrororka jyist [I3M BeICOKOTO pa3perieHus

[IpoGomnonroroBka st Mmacc-ciekrpomerpuu, UK, KP, YO-puaumoii
CIIEKTPOCKOITUH

g o v
S W o] o

[Ipo6omnonrororka st MmetonoB PCTA, POA, SIMP, OITP.

N BN N

5.3. JIaboparopHbie padoThI
He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crucok urepaTypsl (C yKa3aHHEeM
IMomsun CPC pasnesoB, raB, cTpanuil) / cceika Ha  [CeMecTp

pecypc

Koi-
BO
JacoB

duznuecKkrue METO/Ibl UCCIIEOBAHUS:
METO/Ibl MArHUTHOTO Pe30HaHCca, Macc-
CIIEKTPOMETPHUH, 30HJIOBOM U AIEKTPOHHOU
MUKPOCKOIIHU: yaeOHoe mocodbue / B.B.
ApnuH. — YensiOunck: M3naTenbeKuii eHTp
HOVYpI'Y, 2020. — 96 c. dusznueckre METOIbI
MCCIIEA0BAHMS, UCTIOIB3YIOLIUE AIIEKTpOMar-
HUTHOE U3JTy4YeHue: yueOHoe mocodue / B.B.
ApnuH. — YensiOunck: M3naTenbeKuii eHTp
FOVYpI'Y, 2019. — 80 c. Baiirynesuu E.A.,
baokuna O.B., CBetnuunsiii B.A.
TepMu4ecKuil aHaJIN3 OPraHNYEeCKUX
[MOJIMMEPHBIX MATEPUAJTIOB U KOMITO3UTOB.
N YyeOHoe nocodue. — ToMck:
[MOATOTOBKA K 3a4ETY o . 7
HannonanbHbIM HcclieI0BaTeIbCKUN
ToMCKuUl TOCY1apCTBEHHBI YHUBEPCUTET,
2011. — 56¢. PactpoBas a1ekTpoHHas
MUKPOCKOIHUS JJ11 HAHOTEXHOJIOTUH.
Mertoabl 1 npuMeHenune. — M.
W3narenscTBo "JlabopaTopus 3HaHmit",
2014. — 600 c. ba3suis, O. K. BBenenue B
Kypc «DHU3nUeCcKue METO/Ibl HCCIIEI0BaHUS B
xuMumny : yueonoe nocodue / O. K. baspuis.
— 2-e m34. — Tomck : TT'Y, 2016. — 132 c.
JIykoB, B. B. ®uznueckue metonbl
WCCIIEIOBaHMS B XUMHH : ydeOHOe mocooue /
B. B. JIykos, 1. H. Illep6akoB. — PocTtoB-
Ha-J{ony : FO®Y, 2016. — 216 c.

11,75

duznyeckrue METOAbI UCCIEA0BaHU:
METO/Ibl MATHUTHOT'O PE30HAHCA, MaccC-
CIIEKTPOMETPHUH, 30HJIOBOM U AIEKTPOHHOU
MUKpOCKONuu: yuyeOHoe nocobue / B.B.
[MOJIrOTOBKA K KOHTPOJIbHBIM paboTam ABnuH. — Yenabunck: M3narenbckuid HEHTP 7
OYpI'Y, 2020. — 96 c. dusnyeckre METOABI
VCCIIEA0BAHMS, UCTIOIB3YIOIIUE MIEKTpOMAr-
HUTHOE M3JTyueHue: yuebHoe nocobue / B.B.
ApnuH. — YensiOunck: M3naTenbckuii IEHTP

60




HOVYpI'Y, 2019. — 80 c. Baititynesuu E.A.,
baokuna O.B., Ceetnuunbiii B.A.
TepMuyeckuil aHanu3 OpraHu4YeCKUX
[MOJTUMEPHBIX MaTepUajIoB U KOMIIO3UTOB.
YueOHoe mocobue. — Tomck:
HarnmonanbHbBIH HCCIIEI0BATEILCKUN
ToMcCKuli rOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas 351eKTpOHHAA
MUKPOCKOIHUS JIJIs1 HAHOTEXHOJIOT U,
Mertoabl U npuMeHeHue. — M.
W3narenscto "JlabopaTopus 3HaHuit",
2014. — 600 c. bassuis, O. K. BBengenue B
Kypc «Du3udeckre MeToAbl UCCIIEI0BAHUS B
xuMum» : yaeoHoe mocooue / O. K. bazpiis.
— 2-e mu3a. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®usnueckue MeTobl
WCCIICIOBAHMS B XUMUH : yueOHOe mocobue /

B. B. Jlykxos, U. H. [llep6akoB. — PocToB-

Ha-Jlony : FODY, 2016. — 216 c.

6. DOoHJ OLIEHOYHBIX CPEACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBOSHMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OANITbLHO-PEUTHHTOBOM CHUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Ne | Ce-
KMjmectp

Bun
KOHTPOJISI

HazBanue
KOHTPOJIBHOTO
MEPOIPUATHUS

Bec

Makc.
oaut

[TopsmoK HAYKCIICHHMS
0aJUIOB

YVun-
THIBA-
erca B [TA

Texymui
KOHTPOJIb

KP1

KontponpsHas pabora
MIPOBOJIUTCS HA
MPAKTHYECKOM 3aHITHH
B T€UeHUe 45 MUHYT
MUCHMEHHO IO OUJIeTaM.
B Ounere — nBa Bompoca
U3 CIIMCKA,
MPUJIATraoIIerocs K
Ka)KJ10U KOHTPOJIbHOM.
CTyneHThbl MOTYT
03HAKOMUTBCS CO
CIIICKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHee Mo
METOIMICCKUM
MaTepuaiam,
MPE/ICTABIICHHBIM B
cUCcTeMe DIEKTPOHHBIH
HOYpI'VY.

5 0aI0B — KaXKIbIid
BOITPOC PACKPHIT
MOJTHOCTBIO, CTYACHT
MoKa3ay OTJINYHBIC
3HaHUS, JaH

nudepeHIpoBaHHBIH
3ader




[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.

Texymmii
KOHTPOJIb

KP2

KontponpHas pabora
MPOBOAMTCS Ha
MPaKTUIECKOM 3aHSATHH
B TeueHHE 45 MUHYT
MUCHbMEHHO IO OUJIeTaM.
B 6unere — nBa Bonpoca
W3 CIIHCKA,
Mpuararomerocs K
KaKJI0M KOHTPOJIbHOM.
CTyaeHTbI MOTYT
03HAKOMHTKCS CO
CIIMCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 1Mo

MCETOINMYCCKHUM

i pepeHpoBaHHBIH
3aver




MaTepuazam,
MpPEICTaBICHHBIM B
cUCTEME DJIEKTPOHHBIN
HOYpI'V.

5 0aIlI0B — KaXKIbIi
BOITPOC PACKPHIT
MOJTHOCTBIO, CTYACHT
[MOKa3aJl OTINYHBIC
3HAHUS, JaH
MpaBWIbHBIN OTBET Ha
KaKIbIi 3aJaHHBIN
BOIpoOC, 4 Oayma —
Ka)KJIbI BOIIPOC
PACKPBIT XOPOIIIO, C
IOCTaTOYHOM CTEIIECHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbId BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
HMEIOTCS
ornpe/eeHHbIC
HEJIOCTATKH I10 TTOJTHOTE
U COJIEP KaHUIO KaXKJI0TO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHUYEHHBIMU U
000CHOBAaHHBIMH,
KaKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TTOTHOTHI
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>KaHUE OTBETOB HE
COBITAJIACT C
[MOCTaBJICHHBIM
BOrpocoM, 1 Gami —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIITIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB Ha BOIPOCHI.

Texymui
KOHTPOJIb

KP3

KonTposbHas paboTa
[TPOBOJMUTCS Ha
[IPaKTUYECKOM 3aHATHH
B TeUeHUE 45 MUHYT

MUCHMEHHO IT0 OMJICTaM.

Qg epeHIMpPOBaHHBIH
3a4yer




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

KP4

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

KP5

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

KP6

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.

[Ipome-
KYTOYHAs
aTTeCcTalus

JlnddepeHnmpoBaHHBIT
3a4éT

[IpomexyTouHas
aTTecTaIus
(muddepennmpoBaHHBIN
3a4€T) MPOBOJUTCS B
ycTHOM hopme. B
owieTe Ba BOIpoca.
J111s1 MOATOTOBKH
[peJ1araloTcs BOIPOCHI
K

i epeHIIpoOBaHHOMY|
3a4€Ty. 32 OTBET Ha
Ka)KJIbIi BOTIPOC
CTYJIEHT MOXET
MOJTyYUTh MAKCUMAJIbHO
5 0amI0B, KaXKIbIi
BOIIPOC UMEET BeC — 1,
BCEro 3a Ouer —
MakcuMaJibHO 10
6amtoB. Kpurepuu
OIICHUBAHUS OTBETA Ha
BOIIPOC B Ouiere: 5
0aJJI0B — CTYEHT
TIEMOHCTPUPYET:
r1yOOKHe
MCUEPIBIBAIOIINE

G hepeHIIMPOBAHHBIH
3aueT




3HAHUS B TOHUMAaHHH,
W3J10)KEHUH OTBETA Ha
BOTIPOC, OTBET
JTIOrM4YeCcKu
[MOCJIEIOBATEILHbIN,
CoJlepKaTeIbHbIM,
[TOJIHBIY, [IPABWIBHBIN U
KOHKPETHBIN; 4 Oaia —
TBEp/IbIC 3HAHUS
MaTepuaia, MpaBUILHOE
MOHUMAaHUE CYITHOCTH U
B3aMMOCBS3U
paccMaTpUBaeMBbIX
MPOIECCOB U SIBJICHHUIA,
OJIHAKO, OTBET
HEI0CTATOYHO MOJTHEIHN,
nMmerorcs 1-2
HE3HAYUTEIBHBIX
3aMeYaHuUs
Mperno/iaBaTes,

MO CJICIOBATEIbHBIN U
KOHKPETHBIN OTBET,
CTYZIEHT CBOOOHO
YCTpaHsET 3aMeUaHus
Mpero1aBaTes 1Mo
OTICIBHBIM YacTIM U
[TyHKTaM OTBETa; 3
Oayia - TBEpIbIE 3HAHUS
Y IOHUMAaHUe
OCHOBHOT'0; OTBET HE
COZIEPIKUT TPpyOBIX
OIIINOOK, HO €CTh OoJee
2-X HETOYHOCTEH U
3aMe4YaHui, pu
YCTpaHEeHUU
HETOYHOCTEH 1
HECYIIeCTBEHHBIX
OIIMOOK B OCBEIICHUH
OTJICTbHBIX MOJ0KCHUH
TPeOYIOTCSI HABOJIATITNE
BOTIPOCHI
npenojaBates; 2 6amna
—TpyOble OMIMOKHU TpU
OTBETE Ha BOTIPOC, HE
oomee 50% otrBeTa
COCTaBJISIOT
MpaBUIIbHBIC CBEJICHUS,
CTY/ICHT IEMOHCTPUPYET
HEYBEpPEHHBIC U
HETOYHBIE OTBETHI HA
HABOJISIIIINE BOIIPOCHI
npenojaBatens, 1 6amn
— rpyOble OIIMOKH B
oTBeTe, MeHee 50%
SIBIISTFOTCSI BEPHBIMU,
CTY/ICHT IEMOHCTPUPYET




HEOHUMAaHHUE
CYITHOCTH W3JIaraeMbIX
rmosoxxennii; 0 6ajIoB -
HET OTBETa Ha BOIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bua npomexxyTouHOR TDOIEIYDA IDOBCICHIS Kpurepun
aTTeCTallUU borieiypa TpoBe OLICHUBAaHUs

WToroBelit pedTHHT 00yUaronierocsi Moxxet (hOpMHUPOBATHCS Ha
OCHOBAHHH TOJBKO TEKYIIErO KOHTPOJIS, TyTEM CIIOKEHHUSI
pEUTHHTA 3a IOJYYEHHBIE OIIEHKH 3a KOHTPOJIBHO-

PEUTHUHTOBBIE MEPOTIPUSITHS TEKYIIEeTro KOHTPoJsi. CTyaeHT |B cooTBeTCTBUU
BIpaBe NMPUNATH Ha AU HEPEHITUPOBAHHBIN 3a4ET IS c . 2.5, 2.6
yily4uieHus cBoero pertunra. [Ipomexyrounas arrectauus ([lonoxenus
(muddepeHmpoBaHHBIN 3a4ET) MPOBOIUTCS B YCTHOH opMme.
B Gunere aBa Borpoca. Jlj1 MOArOTOBKH IIpeiiaratorcs
BOMPOCHI K U HepeHIIIPOBAaHHOMY 3a4ETY.

Qg QepeHIMpPOBaHHBIN
3a4er

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KomnereHuu Pesynbrarsl 00yueHus

3HaeT: CTaHJAPTHBIC METOABI ITOJIYUCHUA, I/IIICHTI/I(l)I/IKaIII/II/I 1 UCCICO0OBaHUA

YK-1 CBOICTB BEILIECTB U MaTepHaioB, MpaBuia 00pabOTKH U OPOPMIICHHUS HAHAHHAH
PE3yIBTaTOB PabOTHI

‘YMeeT: BBI6I/IpaTB TCXHUYCCKUC CPCACTBA IJIA USMEPCHHUA OCHOBHBIX

YK-1 9 HHHHHHH
apaMeTPOB TEXHOJOTHIECKOTO MPOLECCa, CBOWCTB CHIPhS U MPOMYKIUH

VK-1 MeeT npakTUYECKUI OMBIT: OCYIIECTBIEHUS TEXHOJIOrn4eckoro npoueccas | | |.[,[.].
- 1 T T

COOTBCTCTBUH C PCTIIAaMCHTOM

3HaeT: TCOPHUIO U MCTOAOJIOTUIO 5KOJIOTHUH, T€OIKOJIOTHH,

OI1K-2 [IPUPOIOTIONIB30BAHUS, OXPaHbI IPUPOJIBI U HAyK 00 OKpYXkarolieu cpene B HHAHHAHH
Hay4YHO-MCCIIEA0BATENIbCKOM U IPAKTUYECKOM EATENbHOCTU

YMeeT: Ha OCHOBE TCOPECTUICCKUX 3HAHUMN BBI6I/IpaTL MCTOAbI PCHICHHWA 3a/1a4 B

OIIK-2 FHHHHHHHHH
chepe 3KOJIOTUH U IPUPOAOIIOIB30BAHUS
I/IMGCT HpaKTI/IlIeCKI/Iﬁ OIIBIT: HpI/IMeHeHI/IH IIOAXO040B DKOJIOTUUYCCKUX HayK JJI
OITK-2 [JIAaHUPOBAHUS M pealIM3alliM JCATCIbHOCTH MO PEAOTBPALICHUIO Aol
- T T T T T T

HEraTUBHOT'O BO3/IEMCTBUS Ha OKPYKAIOIILYIO CPELy, OXpPaHE IPUPOIBI,
palOHAILHOMY HCIOJIb30BAaHHUIO IPUPOIHBIX PECYPCOB

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecnedeHue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas Iumepamypa:
He nipenycmorpena

8) omedecneeHHble U 3apy6€9fCHbl€ IHCYPHAIIbL NO ducuunﬂuHe, umeruuecs 6 oubnuomexe:




KypHan HeopraHu4ecKkol XuMuu
KypHan opranndeckoil XuMuu
Kypnan ¢puznueckoit XumMun
Heoprannueckue marepuaisl
Bectuuk "HOYpI'Y". Cepus "Xumus"

SNk W=

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. ®usuyeckue METOBI UCCIIEIOBAHUSA: METOIbl MATHUTHOTO PE30HAHCA,
MaccC-CIEKTPOMETPHUH, 30HAOBOM U AIIEKTPOHHON MUKPOCKOIHUH: YU4EOHOE rocooue /
B.B. ApnuH. — Yenabunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.
2.  ®usnyecKue METOABI UCCIICIOBAHMS, UCIIOIB3YIOIINE AIEKTPOMAr-
HUTHOE M3IyueHue: yueoHoe nocooue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpl'Y, 2019. — 80 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. ®uszudeckue METObI UCCIICTOBAHMS: METOABI MATHUTHOTO PE30HAHCA,
MAacC-CIEKTPOMETPHUH, 30HA0BON U IIEKTPOHHON MUKPOCKOIIUU: Y4eOHOe mocodue /
B.B. Apnun. — Uensounck: M3narensckuii neatp FOYpI'Y, 2020. — 96 c.
2.  ®wusnyeckue METOABI UCCIICIOBAHMS, UCTIOIB3YIOIIHNE AIEKTPOMAr-
HUTHOE H31y4yeHue: yueoHoe nocodue / B.B. Anun. — Yensounck: U3narensckuii
nentp FOVYpI'Y, 2019. — 80 c.

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

HaumenoBanue
Ne Buz peeypeas bubmmorpaduieckoe onucanue
JUTEPATypbl AIIEKTPOHHOMN
dbopme
Baiitynesuu E.A., babkuna O.B., Cetnuunsiii B.A.
ONEeKTPOHHO- TepMuueckuil aHaan3 OPraHUuYECKUX MOJIUMEPHBIX
1 OcHoBHas OnbIMoTeuHas MaTepHAJIOB U KOMIIO3UTOB. Y4ueOHoe nmocodue. — Tomck:
reparypa cucrema HanroHanbHbIN UCCie10BaTeNbCKUNA TOMCKHAN
n3narenbcTBa JIanb [rocymapcTBeHHbIN yHUBepeuteT, 2011. — 56¢.
https://e.lanbook.com/book/44967
DNEeKTPOHHO- N
PactpoBas 2JIeKTPOHHAsE MUKPOCKOIIHS JIJIsl HAHOTEXHOJIOT .
OcHoBHast OoubmoTeyHast

2 Mertozsl U npuMmenenue. — M.: U3narensctBo "Jlaboparopus

fTepatypd crcTeMa sHanuil", 2014. — 600 c. https://e.lanbook.com/book/166756
n3aarenbcTBa JIaHb

DNEeKTPOHHO- baspuip, O. K. Beenenue B kypc «®u3znueckue METO/IbI
3 OcHoBHas onommoreyHas HCCJIeI0BaHUs B XUMHKY : yaeOHoe nocobue / O. K. ba3buib.
nuTeparypa cucTemMa — 2-e u31. — Tomck : TT'Y, 2016. — 132 c.
n3narenbcTBa Jlans |https://e.lanbook.com/book/91951
DIIEKTPOHHO- JIyxoB, B. B. ®usnueckre MeTOIbl UCCIECTOBAHUS B XUMUH :
4 JlonoiHUTENbHAs [OUOIMOTEeUHAs yuebHoe nocobue / B. B. JIykos, 1. H. IllepbakoB. — PocTtoB-
nTeparypa cucrema Ha-/{ony : O®Y, 2016. — 216 c.

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

HepequL HCIIOJIB3YEMOI'O ITPOIPpaMMHOI'O oOecCIIeueHHsI:

Her



[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

OcHoBHOE 000py/I0BaHUE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,

Bun 3anaruit aNg MpeIyCTaHOBICHHOE MPOTpaMMHOE 00ecTiedeHHe, UCTIOIb3yeMOe ISl PA3IMYHBIX
Y- BHUJIOB 3aHATHI
307
Jlekuun (1a) Jlocka, mapkepbl
[IpakTnueckue
307
3aHATUA U (1a) Jlocka, MapKepbl
CEMHHAPHI
1. Onpenenutens nopoBbix xapakrepuctuk ASAP-2020. 2. Ananuzaropbl
pasmepa yacTull B cycrnieH3uu (komriekc) Microtrac S-3500, Nanotrac 253 Ultra.
[IpakTnueckue
[ 04 |3. CucreMa TEpMUYECKOTO aHAJIN3a B COCTaBE CUHXPOHHOTO TEPMHUYECKOTO
COMUHADEL (1) |anamuzaropa (TT-JICK) Netzsch STA 449C «Jupiter» u KBagpynoIbHOTO Macc-
P cnekrpomerpa QMS 403C «Aéolosy. 4. CHHXpOHHBIN TEPMHUYECKUI aHATH3aTOP
(TT-ACK) Netzsch STA 449F1 «Jupiter».
MpaKTHaecKe 1. Kommutekc ckanupyromien anekrpoaHoi Mukpockonuu Jeol JISM-7001F, EDS
P 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATUA U . N
SN— (1) |[IpocBeunBaromMii AIEKTPOHHBIN MHUKPOCKOM BBICOKOTO pasperienus Jeol JEM-

2100. 3. dudpakromeTp peHTreHOBCKHM mopomkoBeiid Rigaku Ultima I'V.




