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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

OIIK-2 Cnoco0eH UCIOIb30BaTh MAaTEMaTHUYCCKUE,
dbuznveckne, PU3NKO-XUMHUECKHE, XUMUIECKHE
METOBI AJIsl PelIeHus 3a7a4 MpogheCcCHOHATBEHOM

NEeATETLHOCTH
[IPOLYKLINH
MMeeT npakTUYeCKU OTBIT: OCYIIECTBICHUS
TEXHOJIOTMYECKOTO MPOLEcca B COOTBETCTBUU C
periaMeHTOM

I1K-3 CiocoGHOCTH aHATU3UPOBATH 3HAET: METOJIbI M KPUTEPUH OLICHKHU 3arpsI3HCHUS

TEXHOJIOTHUYECKUH Mpoliecc KaK 00bEKT YIIPABICHHS [OKPY>KAIOLIeH Cpeibl, TEHACHIIUN Pa3BUTHsI TEXHUKU




IIPUPOAOOXPAHHOM EATEIBHOCTHIO; IIPOBOAUTD
aHAJIU3 U OIICHKY BJIMSIHUS TIPOMBIIIIJIEHHOTO
MIPOU3BOJICTBA HA OKPY>KAIOIIYIO Cpey U
AKOJIOTUYECKHX MOCIIEICTBUN MTPOU3BOJCTBEHHON
NesITeIbHOCTH; pa3padaTbIBaTh CUCTEMY
9KOJOTHYECKOTO MEHEKMEHTA

U TEXHOJIOTUH B 001aCTH 00ecTIeueHus
TexHOC(hepHOI 0€30MacHOCTH; HOPMATHBHBIC U
METOIMYECKHE JOKYMEHTBI OXpaHbl OKpYXKaromei
Cpelbl U PallMOHAIIBHOMY MCIIOJIb30BaHUIO
MPUPOJIHBIX PECYPCOB

YMeeT: aHAJIM3UPOBaTh TEXHOJIOTHYECKUN MPOIECC
C 1IeJIbI0 BEIOOPA U 0O0CHOBAHUS HAYYHO-
TEXHUYECKHUX U OPraHU3alMOHHBIX PEHICHUN U
TUTAHUPOBAHUU TIPUPOIOOXPAHHBIX MEPOIIPUATHI
HMeeT npakTUYeCKUi OTBIT: MOATOTOBKHU JaHHBIX
TUIs1 OITUMH3AIIMY TEXHOJIOTUN M TEXHUYECKHX
CPEICTB, OLIEHKU UX SKOJIOTUYECKOU

AP PEKTUBHOCTH; pa3pabOTKU MJIAHOB MEPOTIPUATHIA
KOJIOTUYECKOMY YIPaBICHUIO PON3BOICTBEHHBIMU

MPOLECCAMU U DKOJIOTUYECKOMY ayAUTy

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmiaHa

[lepeueHs moCIEAYIONINX AUCIUTLINH,
BUJIOB paboT

1.0.17 ®usnueckas XuUMUS,

1.0.13 Uudopmaruka,

1.0.15 O61mas u HeopraHuyeckas XUMHs,
1.0.20 ®usuka

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

1.0.20 ®usuxka

3HaeT: pyHIaMeHTaIbHbIE 3aKOHBI (PU3UKUA YMEET:
BBIJICIITh KOHKPETHOE (PU3UIECKOE COACP)KaHUE B
MPUKIAAHBIX 33]1a4ax, pellaTh TUIOBBIC 3a1a41
HMeeT mpakTHYEeCKUI OMBIT: UCITOJIb30BAHUS
MOHSATUWHOTO arnmapara GU3NKu

1.0.15 O6mas u HeopraHu4yeckas XUMHUs

3HAET: OCHOBHBIE 3aKOHBI XUMUH, TOJIOKEHUS
COBPEMEHHOI TeOpUr CTPOEHUS aTOMa, OCHOBHbIE
KJIaCChl HEOPIaHUYECKUX COEAMHEHUH, o01ne
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakLuii, OCHOBHBIE CBOMCTBA 2JIEMEHTOB U UX
XUMHUUYECKHUE MpeBpallleHus, XUMUYECKHUE CBOMCTBA
BELIECTB, IPUMEHEHUE XUMUYECKUX IIPOLIECCOB B
COBPEMEHHOM TEXHHKE, IPAKTHUECKOE
VCII0JIb30BaHUE JOCTHIKEHUN XUMUU YMEET: peIlaTh
TUIIOBBIC 33]1a4H, BBIIIOJIHATH CTaH/IaPTHbHIE
NeiicTBUS C y4eTOM OCHOBHBIX HOHATHH U 00IIMX
3aKOHOMEPHOCTEN, 000011aTh MOTy4YEeHHBIE
pE3YybTaThl C UCIIOIb30BAHUEM XMMHUECKUX
3aKOHOB, ITPEIBUJIETh PU3NYECKHUE U XUMUYECKUE
CBOMCTBA BELIECTB HA OCHOBE 3HAHUA O CTPOCHUU
BEILIECTBA, PUPOJIE XUMUYECKOH CBs3U MMmeer
[IPAKTUYECKHUM OIBIT: UCIIOJIb30BaHUS METOJIOB
pacuera Ha OCHOBaHMHM XMMHUYECKUX MIPEBPALLECHUH,

KHMHCTUYCCKUX N TCPMOAMHAMHNYCCKUX




XapaKTePUCTUK XUMHUYECKUX PEaKIHii, 0a30BbIMU
HaBBIKAMH IPOBEICHUSA XUMUYECKOTO KCIIEPUMEHTA
1 0()OPMIICHUSI €TO Pe3yIbTaTOB

1.0.17 ®usnueckass XUMHAL

3HaeT: 0a30BbIE 3HAHUSI B 00JIACTH MAaTEMATHKH,
bu3uKY, GU3NIECKON XUMUHU TSI 00pabOTKH
uHGOPMAIH U aHATHN3a JaHHBIX B 00IacTH
PKOJIOTHH M TPUPOJIOTIONB30BaHUS, OCHOBBI
XUMUYECKOTO B3aUMOJECHCTBUS MEKTY
XUMUYECKUMU BEIIECTBAMH YMEET: PUMEHSITh
0a30BbIC 3HAHUS (HPU3MUECKUX 3aKOHOB U aHAJIM3a
(U3UYECKUX SBICHUHN JJI PEIICHUS 3a1a9
npodecCHOHANBHON 1eATeIbHOCTH, ONIPENCTIATh
ONTUMAaJIbHBIC TTapaMeTPhl (PUZUKO-XUMHUECKUX
rpoueccoB MiMeeT npakTUYeCKUi OTIbIT:
HCII0JIb30BAaHKS 3HAHWI MaTeMaTHYECKUX,
buznyecKkux, PU3NKO-XUMHUECKUX, XUMUYECKHX
METOJIOB UCCJICIOBAHUS JIJISl PEIICHUS 3a71a4
npodeccuOHANBHON 1eATeTbHOCTH, METOIaMU
pacuera TeIUIOBBIX d3PPEKTOB XUMUUYECKUX peaklnit

1.0.13 Undopmatnka

3HAeT: OCHOBHbIE MIOHATUS UHPOPMATUKH; POPMBI U
CHOCOOBI MPECTaBIEHHS JaHHBIX; COCTAaB,
Ha3zHaYeHHE (PYHKIIMOHATBHBIX KOMIIOHEHTOB U
MPOrpaMMHOTO 00ecTiedeH s, CIOCOOBI 00pabOTKH
TaHHBIX B 2JICKTPOHHBIX TAOIUIAX YMEeT:
NPUMEHSTH TUTIOBbIE IPOTPaAaMMHBIE CPEJICTBA
CHCTEMBI; TTOJIb30BATHCSI CETEBBIMU CPEICTBAMH IS
0OMeHa JaHHBIMHU C UCIIOJIB30BAHUEM CETH
HHTEepHET, IPUMEHSTH TUIIOBBIE IPOTPAMMHBIE
cpeactsa oopmienus nokymenrauuu (MS Word);
NPUMEHSTH TUTIOBBIE TPOTPAMMHBIE CPEJICTBA
00paboTku ganHbiX (MS Excel); mpumeHsTh
TUTIOBBIEC TTPOTPAMMHBIE CPEJICTBA NIPE3CHTAIIH
nanHbIX (MS Powerpoint) MimeeT npakTuueckuit
OTIBIT: HABBIKAMHU O0ECTIeYeHHsT 0€30ITaCHOCTH
UH(OPMAIIUH ¢ IOMOIIBIO TUIIOBBIX IPOTPAMMHBIX

CPEICTB, padOThI ¢ OPUCHBIMU MPUITOKEHUIMHU

4. O0béM M BUABI YUeOHOH PadOTHI

OO6m1ast TpyA0€eMKOCTh TUCIUIUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 4.

KOHTAKTHOU paboThI

Pacrnipenenenue mo cemectpam
. Bcero B Jacax
Bun yue6HO# paboTh
4acoB Howmep cemectpa
7
O6mmas Tpy10EMKOCTh AUCITUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 48 48
[IpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI
. 16 16
aynuTopHbIX 3aHsaTui (I13)
JlabGopatopusie padotsl (JIP) 0 0




Camocmosmenvuas paboma (CPC) 71,75 71,75
MOJITOTOBKA K 3aU€Ty 11,75 11.75
MIOJITOTOBKA K KOHTPOJIbHBIM paboTam 60 60

KoHcynbTanuu u mpoMexxyTodHas aTTecTalus 8,25 8,25

Bux koHTposs (3adet, qud.3avueT, IK3aMeH ) - mud.3aueT

5. Coneprkanue TUCUMIIIIMHBI

Ne

paszznena)

HaumenoBanue pa3nenoB AUCITUTUTHHBI yacax

O0beM ayTUTOPHBIX 3aHATHIH 110 BUIaM B

Bcero JI 113

JIP

MeTobl, UCTIONB3YIOIIME PEHTIEHOBCKOE U3TyUYCHHUE 12 8

YO, BuanmMas 1 kojebaTesnbHast CIIEeKTPOCKOUS 18 12

MeTtoael ®OC u XAFS, AMP u OIIP 20 16

1
2
3
4

MeToabl 3MEKTPOHHOW MUKPOCKOIIUHA U Macc-
CIIEKTPOMETPUU

[NCTR SN Ho ) JNEN

14 12

(=2 =) Fa ) e

5.1. Jlekuum

No
nexnmu

Ne
paznena

HanmenoBanue uimn KpaTKOC COACPIKAHUC JICKIMOHHOTO 3aHATHA

Koi-
BO
4acoB

PeHTreHOBCKOE M3IIyUeHHUE: quana3oH, CBOMCTBA. [lonydeHne peHTreHOBCKOro
M3JTy4YEeHUs1 B PEHTT€HOBCKON TpyOKe U B CHHXPOTpOHE. PacimmdpoBka cTpyKTypsl
C UCIIOJIb30BAHUEM CPEJICTB HCKYCCTBEHHOTO MHTEIIEKTA. TOPMO3HOE U
XapaKTepucTHuuecKoe usiydenue, K-, L-, M-cepun, 3akon Mosznu. Y®-usnydyenue:
TManma3oHbl )KECTKOTO U MATrKoro Y®, cBoiicTBa. TBEpAOTENBbHBIE U ra30pa3psIHbIE
ucTOYHUKHN Y. [TonynpoBOJHUKOBBIE UCTOUHUKN YD-U3I1ydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYILECTBA U HEOCTATKH ITOIYIIPOBOJHUKOBBIX HCTOYHUKOB B
CpaBHEHUHU C JPYTMMU BUIAMU.

Ontudeckuit quana3on: YO, suaumeiil, UK. McTouHUKY BUAMMOTO U3ITyUYEHUS.
Jlromunecenus, nazepusie ucTouHuku. MK-nuanazon: OnvxHUM, CpeiHu,
naneanii UK. MukpoBOIHOBBIN quana3oH. PagnoBoiHOBOE U3ITy4YeHUE:
TMana3oHbl, ICTOYHUKH, TpUMEeHEeHHE. ViccienoBanue CTpyKTyphl BEIIECTBa.
[Ipsimast 1 oOpaTHast CTpYKTypHas 3anava. [I[porpaMMHBIe CpeicTBa Ha OCHOBE
MCKYCCTBEHHOTO MHTEJUICKTA JJIsSI PEIICHUSI CTPYKTYPHBIX 3a]1ad.

Crpykrypa, OJM>KHUN U TallbHUH MOPSIIKU, KPUCTAUINYHOCTh, MOHO- U
MOJIMKPUCTAII, aHU30TPONHUSI CBOMCTB. PEHTT€HOCTPYKTYPHBIN aHAJN3.
O6pa3zoBanue 1uppaKIMOHHBIX MakcUMyMOB. Metoznsl Jlays u Bynega-bparra.
PCA npu momoIi MOHOKpHUCTaIbHOTO nudpakromerpa. M3ydyaembie 00beKTHI, R-
¢axTop. PacmmdppoBka CTpyKTyphI 10 JaHHBIM MOHOKpHCcTaiabHOTO PCA ¢
HCIIOJIb30BaHUEM CPEICTB HCKYCCTBEHHOTO MHTEIICKTA.

[TopomikoBelii POA. 3anucek nudpakrorpamm, ypasHenue Bynba-bparra.
XapaKkTepuCTUKU TU(PAKIIMOHHBIX MAKCUMYMOB, ToJTydaemast nHpopmanus,
ypasHeHue llleppepa. ManoymioBoe peHITEHOBCKOE PacCesHUE: NU3y4aeMbIe
00BEKTHI, 3aNMCh U paciirdpoBka ganHeIX MYPP. Huzko- u
BBICOKOTEMIIEpPATypHbIE IPUCTaBKU: HEOOXOJUMOCTh UCIIOIb30BaHUS, peaan3amus,
PUMEHEHNE JJIs1 UCCIIEJOBAHNH.

Crnexrpockonus. Jlucneprupyromue CieKTpoMeTpsl. /lucneprupoBanue cBeTa Ha
npusMe, TUGPaKIUOHHON peréTke, CBEeTOPUIBTPax, IPUMEHEHHE CBETOUO/IOB.
Henucneprupyronuil CIEeKTpOMETp: IIPUHLUIL, BOSMOKHOCTH, IIPEUMYIIIECTBA.
Y®-suaumast, omoxasist UK ciektpockonus. XpoModopsl, aykcoxpomsl. [ umco-,
0aTOXPOMHBIHN CIBUI, TUIO- U THUIIEPXPOMHBIH 3P PEeKT — ueM 00yCIOBICHBI U




BbI3BAHBI.

Wuterpupytomas cpepa. Onruueckas IIIOTHOCTh, JUANA30HbI A U JUTMH BOJIH.
[Iponyckanue. [llupuna 3anpem€nnoi 30861 Onpenenenue, NpakTHIeCcKoe
3Hauenue. Typounumerpus, Hedenomerpusi. CylHOCTh METOIOB U IPUMEHEHHE.
Jlnnamuyeckoe ceropaccessHue. CynHOCTh METOJIA U IPUMEHEHUE.

BO3HUKHOBEHNE U BU/IbI JIIOMUHECLIEHINHU. JIFOMUHECIIEHTHAs! CLIEKTPOCKOTIHSL.
CymHocTs MeTona u npuMeHenue. MK-cnekrpockonus. Bo3HUKHOBEHUE U BUJIBI
7 2 |konmebanumil. [Tpumenenue ans cTpykrypHoro aHanusa. [Ipodonoaroroska mns UK. | 2
3anuch CIIEKTPOB C TBEP/BIX BELIECTB (TAa0IETKH, CyCIeH3HH, TIEHKH). MeTobl
orpaxenus. HIIBO.

3anuch CeKTpoB IS )KuaKocTed U razoB. MK cnekTpockonus ucmyckaHusl.
8 2 |Cmekrpockonusi KP. BosauknoBenue konebanuii. Cesa3b ¢ UK cnekrpockonuei. 2
CTpyKTYpHO-TPYNIIOBON aHAJN3 B KOJIEOATEIHbHON CIIEKTPOCKOIIHH.

Metonst ®O3C, kuHETHUECKas SHEPTUs AEKTpoHA. VICTOUHUKY U3i1ydYeHus,
XUMUYECKUH CABUT U CyIHOCTHh MeTooB YDIC u POC. ObpazoBanue Oxe-
RIIEKTPOHOB, CYIIHOCTh U TpuMeHeHne Oxe-crneKTpockonuu. Bo3HUKHOBEHME
PEHTTEHOBCKON (DITyOpECIIEHITNH, CYIITHOCTh U TpuMeHeHne POC.

YerpoiictBo mpubopoB @IC, cXOACTBO U pa3Iuyust sl KaKI0T0 METOA.
10 3 |Bo3HukHOBeHue ciekTpoB XAFS, XUMUUECKUI CABUT. YCIOBHS 3alMCH CIIEKTpOB | 4
XAFS, 3anmuch CeKTpOB JIJIs1 pa3HbIX 00pa3IloB.

Metonst XANES u EXAFS, nonyyaemas nuapopmanus. BosHukHOBEHHE
MarHUTHOTO PE€30HAHCa, YCIOBHs BO3SHUKHOBEHUS SIMP, XapakTepucTUKu mosuen.
Xumuaeckuid caBur B IMP, koHCTaHTa DKpaHUPOBAHMS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBHE, TApaMeTphI, onpeneiseMsie B IMP.

11 3

3anuch ciekTpoB SIMP, @ypre-criekTpoMeTpsl, 1ByMepHbiid IMP. CiekTpockonus
12 3 [OIIP, cniuHOBBIE BemiecTBa, g-(hakTop, XUMUYeCKuil caBur. Hanpasienus 4
npumenenus JIIP, cniHOBbIE METKH, CTUHOBBIE JIOBYLITKH.

OO11Me MPUHITAITBI AJIEKTPOHHON MUKPOCKOTTHUHU. BUIbI M3myueHuH,
00pa3yIoMXcs Ipy B3auMOACHCTBUH JIEKTPOHHOTO JIyda ¢ 00pa3Iom.
CkaHupyolas 1 IpoCBEYHBAOIIAs AEKTPOHHAsI MUKpocKonusi. COmyTCTBYIOIIHE

13 4 MeTObI, Toydaemasi uHopmanus. [Ipo6omoaroToBKa ISt AIEKTPOHHON 6
MUKpOcKoruu. OcoOeHHOCTH MOATroTOBKH 00pa3ioB Ayt COM. [IpoGonoaroroBka
s [TOM.
OCHOBHBIE IPUHITUITBI MACC-CTIEKTPOMETPUU. PeskuMbl paboThI Macc-
criekrpometpa. KBagpymnonbsnas, Bpemsanponéraas 1 MAJIJIN macc-
14 4 [cmeKTpoMeTpus. Oco0eHHOCTH Y IPUHIIUIIBI PeaTn3allii aTOMHO-CHUJIOBOH, 6
TYHHEJTHbHOU U ONIMKHETIONBHOW MUKpOCcKonuu. Juddhepeninanpaas
CKaHUpYyIolIas KanopuMmerpus. TepMorpaBuMeTpruueckuii ananus. [IpuHIUTIBL
paboThl U NoTy4yaemasi HH(popMalus.
5.2. llpakTHyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HaumenoBanue mim kpaTkoe cofep>KaHue MPaKTUYECKOrO 3aHATHS, CEMUHapa BO
3aHATHApa3eNa) HACOR

YCTPONCTBO CHHXPOHHOI'O TEPMUYECKOTO aHAJIM3aTopa, OCHAILIEHHOTO
1 1  |[mpucraBkamu Jyuisi Macc-ciekTpoMmerpun 1 UK-ciekrpockonuu ra3000pa3HbIx 2
[IPOYKTOB TEPMOJIN3a

[IpoGomoaroToBka /st Tepmudeckoro ananusa (TA), o6paboTka ganHbIX TA,

2 1 2
nHTepnpeTalus TA KpUBBIX, TIOTydaeMble TapaMeTPhI

3 2 (lIpobomoxaroroBka st COM. Heopranudeckue u opraHndeckue 0ObEKTHI. 2

4 ) [TpoGormoaroToBKa 1 0COOEHHOCTH MUKpOaHan3a 00pa3noB Metogamu EDS, )

WDS, EBSD, XRF




5 2 [[IpoGomnoaroroBka st [I9M BBICOKOTO pa3pemieHus

CIIEKTPOCKOTTHHI

[IpoGomoarotoBka st Mmacc-cnekrpometpun, UK, KP, YO-sugumoii

7 4 [[IpoGonoaroroBka ains MmetonoB PCTA, POA, AMP, OIIP.

5.3. JlaboparopHbie padoThI

He npenycmotpenbt

5.4. CamocrosiTesibHasA padoTa CTyAeHTA

Brimonaenne CPC

[Moxsux CPC

Criucok aureparypsl (¢ ykazaHUEM
paszenos, IiaB, CTPaHUI) / CChUIKA Ha

pecypce

CemecTtp

Koi-
BO
JacoB

IIOAIOTOBKA K 3aqéTy

dusnuecKrue METObI UCCIEIOBAHNS
METOJIbl MATHUTHOTO PE30HAHCa, MacC-
CIIEKTPOMETPHH, 30HIOBOM U 3JICKTPOHHOM
MUKpOCKONUu: ydeOHoe mocooue / B.B.
AnuH. — YensOunck: M3naTenbCkuii IEHTP
HOVYpI'Y, 2020. — 96 c. dusnyeckre METOABI
WCCIIE0OBAHMS, HCTIOIB3YIONTHE DIICKTpOMar-
HUTHOE M3JTyueHHe: yueOHoe nocobue / B.B.
AnuH. — YenssOunck: M3naTenbCkuii IEHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., CeeTnuunbiii B.A.
TepMuyeckuil aHanu3 OpraHUYeCKUX
MMOJIMMEPHBIX MaTEPUATIOB M KOMITO3UTOB.
YueOHoe nmocobue. — Tomck:
HarmosanbHbBIH HCCIIEI0BATEILCKUN
ToMCKHnli TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas 351eKTpOHHAs
MUKPOCKOIHUS JIJIs1 HAHOTEXHOJIOTHA.
Mertoapbl U npuMeHeHue. — M.
W3narenscTBo "JlabopaTtopust 3HaHMIA",
2014. — 600 c. bassuis, O. K. BBenenue B

Kypc «PU3NYECKUE METOABI UCCIEA0BAHUSA B

xuMun» : yaeoHoe mocooue / O. K. bazpiis.
— 2-e u3a. — Tomck : TT'Y, 2016. — 132 c.
JlykoB, B. B. ®usnueckue MeTobl

VCCIICIOBAHMS B XUMUH : yueOHOe mocooue /

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

11,75

IIOATrOTOBKA K KOHTPOJIBHBIM pa60TaM

duznuecKrue METo/Ibl UCCIIEJOBAHUS:
METO/Ibl MATHUTHOTO PE30HAHCa, Macc-
CIIEKTPOMETPHUH, 30HJIOBOM U IEKTPOHHOU
MUKPOCKOIINHU: yaeOHoe mocodbue / B.B.
ApnuH. — YensiOunck: M3naTenbeKuii eHTp
HOVYpI'Y, 2020. — 96 c. dusznueckre METOIbI
MCCIIEA0BAHMS, UCTIOIB3YIOLIUE AIIEKTpOMar-
HUTHOE U3JTy4eHHe: yueOHoe nocodue / B.B.
ApnuH. — YensiOunck: M3naTenbeKuii eHTp
FOVYpI'Y, 2019. — 80 c. Baiirynesuu E.A.,
baokuna O.B., CBetnuunsiii B.A.
TepMU4eCKUi aHAJIN3 OPraHNYeCKUX

60




[MOJIMMEPHBIX MATEPUAJTIOB U KOMITO3UTOB.
YueoHoe nmocoodue. — ToMck:
HarnonanbHBIN UCClIe0BaTCIbLCKIHM
ToMCKuUl TOCY1apCTBEHHBI YHUBEPCUTET,
2011. — 56¢. PactpoBas anexkTpoHHas
MUKPOCKOIIHS 11 HAHOTEXHOJIOTHA.
Mertoabl 1 npuMeHenne. — M.
W3narenscTBo "JlabopaTopus 3HaHMt",
2014. — 600 c. ba3suis, O. K. Benenue B
Kypc «Pu3ndeckre MeTOAbl UCCIICTOBAHMS B
xuMumny : yueobnoe nocodue / O. K. baspuis.
— 2-e m34. — Tomck : TT'Y, 2016. — 132 c.
JIykoB, B. B. ®uznueckue meTonbl
HCCIIEIOBaHMS B XUMHH : ydeOHOe mocooue /

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

Ha-Jlony : FODY, 2016. — 216 c.

6. @oH/I OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontponp kauecTBa ocBoeHUs1 00pa3oBaTeabHON IPOrpaMMBbl OCYILIECTBISETCS B
cootBeTcTBHH ¢ [Tonokennem o OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOH AESITENIbBHOCTH 00yHarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

Ne | Ce-
KM{mectp

Bun
KOHTPOJISI

HazBauue
KOHTPOJIBHOTO
MEPONPUATHUSI

Bec

Makc.
Oamt

[Topsimox HauncaeHUst
0aJoB

YVuu-
TBIBA-
ercd B [1A

Texymmii
KOHTPOJIb

KP1

KonTtponpHas pabora
MPOBOJIUTCS Ha
MPAKTHYECKOM 3aHITHH
B TeueHue 45 MUHYT
MMCbMEHHO IO OuJIeTaM.
B OGunere — nBa Bompoca
W3 CIIHCKA,
MPUIIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThl MOTYT
03HAKOMUTKCS CO
CIHCKOM KOHTPOJIbHBIX
BOIIPOCOB 3apaHee 10
METOINYECKUM
MaTepuaiam,
MPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
IOYpI'V.

5 6aJUIOB — KaKIbIi
BOMPOC PACKPBIT
MOJIHOCTBIO, CTYJICHT
MoKa3aj OTIINYHbIE
3HAHUS, JaH
MPaBUJIbHBIN OTBET Ha
Ka)KIIBIA 3aJaHHBIN
BOMpoc, 4 6ayma —

i epeHIMpPOBaHHBIH
3a4yer




Ka)KJIbI BOIIPOC
PACKPBIT XOPOIIIO, C
IOCTaTOYHOM CTEIIECHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbId BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
MMEIOTCS
oTpe/ieTICHHBIC
HEJIOCTATKH I10 TTOJTHOTE
U COACPKAHUIO KaXKJIOTO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHUYEHHBIMU U
000CHOBAaHHBLIMH,
KaKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TTOTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISITCS
OeccHCTEMHEBIS
CBEJICHMSI, OTHOCSIIUECS
K ITOCTABJICHHOMY
BOTIPOCY, HO HE JAOIIHe
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
CofiepKaHNe OTBETOB HE
COBITAJIACT C
[1OCTaBJICHHBIM
BOrpocoM, 1 Gami —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIITIOTCS MeHee 50%
oTBeTOB, () 0AJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP2

KontponpsHas pabora
[MPOBOJIUTCS Ha
[MPAKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MICHbMEHHO I10 OMJICTaM.
B Ounere — nBa Bompoca
U3 CIIHCKA,
MPUJIAraroIIerocs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HaKOMUTBCS CO
CITUCKOM KOHTPOJIbHBIX
BOIIPOCOB 3apaHee 1o
METOIUYECKUM
Marepualiam,
MPECTABICHHBIM B

cucTeMe DIEKTPOHHBIN

Qg epeHIMpPOBaHHBIH
3a4yer




HOYpI'V.

5 0aIOB — KaKIbIid
BOIIPOC PACKPBIT
MOJIHOCTBHIO, CTYJICHT
[MOKa3ajl OTIMYHBIC
3HAHMA, JaH
[IPaBUJILHBIN OTBET Ha
KaKIIBIA 3aaHHBIN
BOIpOC, 4 Oayna —
Ka)KJIbI BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTATOYHOM CTEIEHBIO
[MOJIHOTHL, 3 Oaia —
Ka)KJIbI BOTIPOC
PACKPBIT
YVIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEIOCTATKU I10 IOJIHOTE
W CONEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oamia —
OTBETHI HE SIBJISIOTCS
JIOr4YeCKU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIBIA II0OCTAaBICHHEIN
BOIIPOC PACKPBIT
HEYIO0BJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TITyOHUHBI H3JI0KEHUS
MaTtepuaa, B OTBETax
MTPUBOIIATCS
0OecCHCTEMHEIC
CBEICHHUS, OTHOCSIIIECS
K MIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINe
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI WU
coJiep>kKaHNE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOTIpocoM, | Gat —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymumii
KOHTPOJIb

KP3

KontponpHas pabora
MPOBOJIUTCS HA
HpaKTI/I'-IeCKOM 3aHATUHN
B TeueHue 45 MUHYT
MUCHEMEHHO 10 OMIIETaM.
B Ouiiere — qBa Bormpoca
W3 CITHCKA,
MPHUIIATAIOIIETOCS K

b hepeHIMPOBAHHBIH
3aueT




Ka)KJ101 KOHTPOJIbHOM.
CTynieHTBl MOTYT
03HAKOMHTHCS CO
CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee Mo
METOIUYICCKUM
MaTepHaiam,
MPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
HOYpI'VY.

5 0aIlI0B — KaXKIbIi
BOITPOC PACKPHIT
MMOJIHOCTBIO, CTYJICHT
[MOKa3aJl OTIIMYHEIC
3HAHWS, JaH
MPaBWIbHBIN OTBET Ha
KaKIbIi 3aJaHHBIN
BOIpoOC, 4 O6anma —
Ka)KJIbId BOIIPOC
PACKPBIT XOPOIIIO, C
JI0CTaTOYHOM CTETNIEHBIO
[MOJIHOTEI, 3 Oajia —
Ka>)KJIbId BOIIPOC
PACKPBIT
YIOBJIETBOPUTEIBHO,
MMEIOTCS
onpe/eeHHbIC
HEJIOCTATKH I10 TTOJTHOTE
U COJIEPIKaHUIO KaXKJI0TO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBLIMH,
KaXKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEY/I0BJIETBOPUTEIIBHO C
TOUYKH 3PCHUS TIOTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOISITCS
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
sBisitoTCst MeHee 50%
oTBeTOB, () OAJIJIOB — HET




OTBCTOB Ha BOIIPOCHI.

Texymui
KOHTPOJIb

KP4

KontponpsHas 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
03HAKOMHTBLCS CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 1o
METOIHYECKIM
MaTepuaiam,
MPEICTABICHHBIM B
cUCTeME DIEKTPOHHBIN
IOVYpI'V.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
MOJIHOCTBIO, CTYJIEHT
MOKa3ajl OTIINYHBIC
3HAHMS, JaH
[IPaBUJIbHBIN OTBET Ha
KaKIBIA 3aJaHHBIN
BOIpOC, 4 Oaima —
Ka)KJIbI BOIIPOC
PaCKpBIT XOPOUIO, C
IOCTAaTOYHON CTEICHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PACKpBIT
YIOBJIETBOPUTEIBHO,
HMEIOTCS
OIIPENCIICHHBIE
HEIOCTATKHU 10 ITOJTHOTE
1 COJIEP KaHUIO KaXKJI0TO
oTBeTa, 2 Oamia —
OTBETHI HE SBJISIOTCS
JTIOrM4YecKu
3aKOHUYCHHBIMH 1
000CHOBAaHHBLIMH,
Ka)KIBIM II0CTAaBICHHBIN
BOIIPOC PACKPBIT
HEYI0BJIETBOPUTEIIBHO C
TOUYKH 3PCHUS TTOTHOTHI
U TITyOUHBI U3JI0KEHUS
Marepualia, B OTBETax
MPUBOJATCS
OeccucTeMHBIS
CBEJICHHSI, OTHOCSIIIUECS
K IIOCTABICHHOMY
BOIIPOCY, HO HE JTat0LI1e
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha

nudpepeHIpoBaHHBIH
3adeT




BCE BOTIPOCHI UITN
coJiep>kKaHNE OTBETOB HE
COBITIAJIA€T C
[MOCTAaBJICHHBIM
BOIIpocoMm, | Gat —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aII0B — HET
OTBETOB HA BOIIPOCHI.

Texymmii
KOHTPOJIb

KP5

KontponpHas pabora
MPOBOJIUTCS HA
MPAKTHYECKOM 3aHITHH
B TeueHue 45 MUHYT
MUCHEMEHHO 10 OMJIETaM.
B Ouiiere — qBa Bormpoca
W3 CIINCKA,
MPUIIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThI MOTYT
03HAKOMHTELCS CO
CIICKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
METOAUYCCKUM
MaTepuaiam,
MPE/ICTABICHHBIM B
cUCTEME DIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaKIbIi
BOTIPOC PACKPBIT
MOJTHOCTBIO, CTYJACHT
[MOKa3aJl OTJINYHEIC
3HAHUS, JaH
MPaBUJIbHBIN OTBET Ha
KaKIIBIA 3aJaHHBIN
BOTIpOC, 4 Oanna —
Ka)KJIbIi BOTIPOC
PACKpPBIT XOPOIIIO, C
TOCTaTOYHOM CTEIICHBIO
MMOJIHOTHI, 3 Oaia —
Ka)KJIbIid BOTIPOC
PacKpBIT
YIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEJIOCTATKU I10 ITOJTHOTE
W CONEPIKaHHIO KaXKIO0TO
oTBeTa, 2 Oajia —
OTBETHI HE SBIISIIOTCS
TTOrMYeCKHU
3aKOHYEHHBIMU U
000CHOBaHHBIMH,
Ka)KJIBIA II0OCTaBJICHHEIN
BOTIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C

TOYKU 3PpCHUS TTOJTHOTLIL

i pepeHIpoBaHHBIH
3aver




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

Texymmii
KOHTPOJIb

KP6

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

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

1 COACPIKAHNIO KAXKIOOT'O

¢ hepeHIIMPOBAHHBIH
3aueT




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

IIpome-
KyTOUHAas
aTTeCTalus

JlnddepeHpoBaHHbII
3a4€T

[IpomexyTouHas
arTecranus
(muddbepeHnmpoBaHHBIN
3a4€T) MPOBOJUTCA B
ycTHOH dopme. B
ousere JBa BOIpoOCA.
{7151 TOATOTOBKH
MPEeJIaraloTcsi BOIPOCHI
K

G hepeHIIMPOBAHHOMY
3a4€Ty. 32 OTBET HA
Ka)KJIbI BOIIPOC
CTYICHT MOXKET
MOMYyYUTh MAKCUMAIIbHO
5 0aJIOB, KaXKIbIi
BOIIPOC UMEET BeC — 1,
BCETo 3a OmIeT —
MakcuMaibHO 10
6amnoB. Kputepun
OIICHUBAHUS OTBETA Ha
BOIpOC B Obusere: 5
0aJuI0B — CTYAEHT
IEeMOHCTPHUPYET:
ryOokue
MCUEPITBIBAOIIIEC
3HaHUs B TOHUMaHUH,
M3JI0)KEHUH OTBETa Ha

BOIIPOC, OTBET

b hepeHIMPOBAHHBIH
3aueT




TOTUYECKU
[MOCJICIOBATENLHBIMH,
COJIEPKATEIIbHBIMN,
MTOJTHBIN, MPABUIIbHBIN U
KOHKPETHBII; 4 Oanna —
TBEP/IbIC 3HAHUS
MaTepuania, MpaBUILHOE
MOHUMAaHHE CYUTHOCTH U
B3aMMOCBSI3H
paccMaTpuBaeMbIX
[MPOLECCOB U SIBJICHHIA,
OJTHAKO, OTBET
HEI0CTAaTOYHO MOJIHEIM,
nMeroTcs 1-2
HE3HAYUTEITHLHBIX
3aMedYaHUsI
MpeTo1aBaTes,
[IOCJIEJOBATEILHEIN U
KOHKPETHBIN OTBET,
CTY/ICHT CBOOOJTHO
YCTpaHseT 3aMEYaHUS
MperoiaBaTeis mo
OTACIbHBIM YaCTSIM H
[MyHKTaM OTBETa; 3
Oasuia - TBep/ble 3HAHUS
1 TIOHHUMaHUe
OCHOBHOTO; OTBET HE
COZIEPYKHUT IPyOBIX
OIIMOOK, HO €CTh OoJiee
2-X HETOYHOCTEN U
3aMEYaHU, IIPU
yCTpaHEeHUHU
HETOYHOCTEU U
HECYIIECTBEHHBIX
OIMOOK B OCBEIICHUH
OTJEJBbHBIX MOJIOKEHUI
TpeOyIOTCSI HABOAIINE
BOTPOCHI
pernojaasarens; 2 6amia
—TpyObIe OMIMOKHU TIPH
OTBETE Ha BOIPOC, HE
6onee 50% oTBeTa
COCTABIISIOT
MpaBUJIbHbIE CBEJICHUS,
CTYIIEHT IEMOHCTPUPYET
HEYBEpPEHHbBIE U
HETOYHBIE OTBETHI HA
HABOJISIIINE BOIIPOCHI
npernonasarens, | Gamn
— rpyObIe OMUOKH B
oTBeTe, MeHee 50%
SIBJISIFOTCS. BEPHBIMU,
CTYIIEHT IEMOHCTPUPYET
HEMOHUMaHue
CYITHOCTH U3JIaraeMbIX
rojioxkenunii; 0 6ajIos -




| | | | | |HeT OTBETA Ha BOIPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun npomexxyrounon TooLe VDA LDOBCICHIS Kpurepun
aTTeCTallMH poteaypa nposed OLICHUBAHUS

WToroBerit pedTHHT 00yUaronierocss Moxxet (hOpMHUPOBAThLCS HA
OCHOBaHMH TOJIBKO TEKYILEr0 KOHTPOJISL, ITyTEM CIIOKEHUS
peiTHHTa 32 OTy4YEeHHBIE OLIEHKHU 32 KOHTPOJIHHO-

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

nuddepeHpoBaHHbII
3a4eT

6.3. ITacopTt goHIa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarel 00yueHust

3HaeT: CTaHAAapTHBIC METObI IIOJTYUYCHUA, I/II[eHTI/I(i)I/IKaHI/II/I 1 UCCICOOBaHUA

OIIK-2 CBOWCTB BEILIECTB M MAaT€PHAJIOB, IpaBMiIa 00pabOTKU U 0(OPMIICHHS HAHAHAHH
pE3YIBTAaTOB PaOOTHI

YMmeerT: BI)I6I/IpaTB TEXHUYCCKUEC CPEACTBA AJId USMEPCHHUA OCHOBHBIX

OINK-2 ” HHHHHHHHH
[MapaMCTPOB TCXHOJOTHUICCKOI'O MPOICCCa, CBOUCTB ChIPbA U IMTPOAYKIUU

OIK-2 MeeT NpakTUYECKUI OMBIT: OCYIIECTBIEHUS TEXHOJIOorn4eckoro npouecca B | | [, [.],
- T T T T T T

COOTBCTCTBUH C PECIIIAMCHTOM

3HAeT: METO/bl U KPUTEPUU OLIEHKU 3arpsI3HEHUS OKPY KaIoILIEeH cpeapbl,
TEH/ICHIINM Pa3BUTHUS TEXHUKHU U TEXHOJIOTUHU B 00JacTH o0ecriedeHus

[1K-3 TexHoC(hepHOIT 6€30MaCHOCTH; HOPMATHUBHBIE K METOAMYECKHE JOKYMEHTHI HHHAHAHHH
OXPaHbI OKPY>KaIOIIEH cpeibl M pallMOHATEHOMY HCIIOJIB30BAHUIO IPUPOIHBIX

pecypcoB

'YMeeT: aHaJIM3UpOBaTh TEXHOJIOITMUYECKUH MIPOLIECC C LENbIO BEIOOpa U

[1K-3 000CHOBaHMS HAy4YHO-TEXHUUECKUX U OPraHU3ALMOHHBIX PEIICHUN pu HAHAHHHH
[JIAHUPOBAHUM IIPUPOJOOXPAHHBIX MEPOIIPUATUI

MMmeet HpaKTI/I‘IeCKI/Iﬁ OIIBIT: MOATOTOBKH JaHHBIX JJId OIITHUMHU3alIUU
TEXHOJOTNHM U TEXHUUECKHX Cp€ACTB, OUCHKHA UX JKOJIOTHYECKOM

[1K-3 .
ph(HEKTUBHOCTH; pa3padOTKH IIAHOB MEPOIIPHSTHIA SKOJIOTUIECKOMY

YIPaBICHUIO PON3BOICTBEHHBIMHU MTPOLIECCAMHU U IKOJIOTMUYECKOMY ayIauTy

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

6) 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,

Bup 3ansaruit aNg peAyCTaHOBJIEHHOE POrpaMMHOE 00ecIieueH e, UCIIONIb3yeMOe [Tl Pa3InIHbIX
Y- BHUJIOB 3aHATHI
1. Onpenenurens nopoBbix xapakrepucTuk ASAP-2020. 2. Ananu3aropsl
pa3Mmepa yacTull B cycrneHsuu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.
[IpakTnueckue
SAHSTHS I 04 |3. Cucrema TEpMUYECKOTO aHAJIN3a B COCTABE CUHXPOHHOIO TEPMHUECKOTO
COMIHADEL (1) [|anamuzaropa (TT'-JICK) Netzsch STA 449C «Jupiter» u KBaapymoILHOTO MaccC-
P cunekrpoMerpa QMS 403C «Aéolosy. 4. CHHXpOHHBIN TEPMUUYECKUI aHATH3aTOP
(TT-ACK) Netzsch STA 449F 1 «Jupiter».
[IpakTnueckue
307
3aHATHS U (1a) Jlocka, MapKepbl
CEMUHapbI
paKTHaecKe 1. Komrmeke ckaHupyrorien 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) [[IpocBeunBaroUIMii HEKTPOHHBIN MUKPOCKOT BBICOKOTO paspermenus Jeol JEM-
p 2100. 3. Iudpakromerp peHTreHOBCKUM nopoikosbiii Rigaku Ultima IV.
Jlexuun 307 Jlocka, Mmapkepsl

(1a)




