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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
NpoIeCCaMU M SKOJIOTMYECKOMY ayIaHuTy

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmiaHa

[lepeueHs moCIEAYIONINX AUCIUTLINH,
BUJIOB paboT

@DJ1.03 OU3UKO-XUMHUUECKUM aHATTN3 00BEKTOB
OKpY>KaroIlen CpeIbl,

1.0.16 Heopranuyeckasi Xumusl,

1.0.30 DnekTpoTeXHUKA U TPOMBIIILICHHAS
DJIEKTPOHMKA,

1.0.19 Ananmutrueckas XUMusi U (PU3HKO-
XUMUYECKHE METObI aHAN3A,

1.0.18 ®dusznueckast XUMHUS,

1.0.13 CrnenuanbHbIC T1aBhl MATEMATHKH,
1.0.20 KonnougHas XuMHS,

1.0.12 Teopust BeposATHOCTEN U MaTeMaTHiecKas
CTaTHCTHUKA,

1.0.17 Opranuueckasi Xumus,

1.0.31 Dxonmornueckoe kaprorpadupoBaHHe,
1.0.11 Maremaruka,

1.0.14 UudopmaTuka,

1.0.21 ®wusuxka,

1.0.25 Texnudeckasi MexaHHKa

He npenycmorpensl

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

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.25 Texuuueckast MEXaHUKa

3HAeT: OCHOBHBIE 3aKOHBI MEXAHUKH U CHOCO6BI
pacuéra Ha MPOYHOCTH JIeTaIell YMEET: METO/IbI
MCXaHUKU IJIs1 paC‘-IéTOB M0 CTaHAAPTHBIM
MeToaukaMm MMeeT npakTUYeCKUi OMbIT: PELICHUS
MPaKTUYECKUX 3a/1a4 pacyéTa Ha IPOYHOCTh
TUIIOBBIX 3JIEMEHTOB KOHCTPYKLIUN

1.0.16 Heoprannueckast Xumust

3HAeT: OCHOBHBIC 3aKOHBLI XMMHHU, CITOCOOBI
[JIAHUPOBAHUS DKCIIEPUMEHTA WIIA AJITOPUTM
pELLICHUS 3a/1a4; OCHOBHBIE CBOMCTBA 3JIEMEHTOB U

HNX XUMHUYCCKHEC MPCBPAICHNA, XUMHUYCCKHC




CBOWCTBA BEILIECTB, IPAKTUIECKOE HCIIOIb30BAHNE
TOCTI>KEHUI XUMUU; CTaH/IaPTHBIE METO/IbI
MOJTY4EHUs], UICHTU(UKAIIMH U UCCIIETOBAHUS
CBOMCTB BEIIECTB U MaTepHaioB, MpaBuia
00paboTKH M 0OPMIICHHS PE3YIIbTaTOB PadOTHI,
OCHOBHBIE CBOMCTBA 3JIEMEHTOB U UX XUMHUYECKHE
NpeBpalleHNs], XUMUYECKHE CBOMCTBA BEILIECTB,
MPAKTHYECKOE UCTIOIb30BaHNE JOCTHKEHUH XUMUH;
OCHOBHBIE 3aKOHBI XMMUH, CIIOCOOBI INTAHUPOBAHUS
DKCIIEPUMEHTA WM aJITOPUTM PELIEeHUs 3a7ay;
OCHOBHBIE 3TaIlbl XUMHUYECKOTO aHAN3a;
TEOPETUUECKUE OCHOBBI (PU3UKO-XUMHUECKHX
METOJIOB aHAJIN3a, METOIbI 00PaOOTKHU Pe3yIbTaTOB
aHaIM3a YMEeT: MPUMEHSTh 0a30Bble 3HAHUSA XUMHUH
[pY IPOBEICHUN XUMUKO-aHATTUTHYECKUX
MCCIIEIOBAHUN B 00JIACTH IKOJIOTHH U
MPUPOIOTIONIB30BaHMS; TPUMEHATH 0a30BbIC 3HAHUS
bu3NYECKUX U XUMUYECKUX 3aKOHOB M aHAJIN3a
SIBIICHUI JJIS1 pEIIeHUs 3a/1a4 B 00JIACTH YKOJIOTUH U
MPUPOIOIIOIH30BAHUS; 0000IIATHIIOTyYSHHBIE
[PE3YNBTaThI C UCTIOJIb30BAaHUEM XUMHUYECKHX
3aKOHOB; BHIOpATh METOJI aHAJIM3A [Tl 3aJaHHOM
QHAJIMTHYECKON 3a7a41, 00001aTh MOJTyYeHHbIE
pe3ybTaThl C UCTIOIb30BAHUEM XUMHUECKHUX
3aKOHOB, (PU3MUYECKUX U XUMUYECKHX CBOHCTB
BEIIIECTB, 3HAHMS 3aKOHOB O CTPOCHUH BEIIECTBA,
NpUPOJIe XUMUYECKOH CBSA3U; IPOBOAUTH
KOJIMYECTBEHHBINA aHAJIN3 COSTUHEHNI C
MCTIOJIb30BaHHEM (PU3UKO-XUMUYECKHX METOJIOB
aHann3a MimeeT mpakTU4eCKui OMBIT:
OCYIIECTBJICHUS! XUMHUUECKOTO SKCIIEPUMEHTA U
0(OpMIIEHHUS €r0 Pe3yabTaTOB; METOIAMU
MPOBEICHHS] XUMUYECKOTO aHAIN3a U OLEHKU
PE3yIbTaTOB MPUPOIHBIX M AHTPOTIOT€HHBIX
(baxTOpoB A pemeHus npodeccuoHaIbHBIX 3ajad,
MPOBEJACHHSI XUMUYECKOTO SKCIIEPUMEHTA U
oopMIIeHHUS €TO PE3YNIBTATOB; UCIIOIb30BAHUS
3HAHWI MaTeMaTu4ecKuX, pu3zndeckux, Gu3nuKo-
XUMHUYECKUX, XUMUYECKUX METOJI0B UCCIIEIOBAHMUS
TSI pellieHrs 3a/1ad IpodeccruoHaIbHOMN
NesITeIbHOCTH; UCTIOJIb30BaHUS METOIOB
MPOBEICHHSI XUMHUUECKOTO aHalIu3a U OLIEHKH
[pEe3yNbTaToB

@DJ1.03 OU3UKO-XUMHUUECKHM aHATTN3 00BEKTOB
OKPYKaIOIIEeH Cpebl

3HaeT: 0a30BbIE 3HAHUSI B 00JIACTH MAaTEMATHKH,
bu3uKy, GU3NIECKON XUMUHU TSI 00paboTKH
uHGOPMAINH U aHATHM3a JaHHBIX B 001acTH
PKOJIOTHH M PUPOIOTIONH30BaHNUS, BIUSIHUC
pa3INYHbIX (PaKTOPOB HA OCYIIECTBICHUE (PUUKO-
XUMUYECKHUX MPOIECCOB YMEET: MPUMEHSTH
0a30BbIC 3HAHUS (HPU3MUECKUX 3aKOHOB U aHAJIM3a
(U3UYECKUX SBICHUHN JJI PEIICHUS 3a/1a9
npodecCuOHANBHON IeATeIbHOCTH, HAPABICHHUS
XUMUYECKUX PEAKINi, KOJTMYECTBO M COCTAB
MPOAYKTOB PEAKIIUU U CKOPOCTh peakuun Mmeet
MPAKTUYECKUI OMBIT: UCIIOIH30BAHUS 3HAHUI

MATCMATUYCCKHX, (I)I/I3I/I‘-ICCKI/IX, (I)I/I3I/IKO-




XUMHUYECKUX, XMMUUYECKHX METO0B UCCIIEJOBAHUS
TSI pellIeHus 3a/1ad podeccruoHaIbHON
NesITeIbHOCTH, METO/IaMU pacueTa (pu3nko-
XUMUYECKUX XapaKTEPUCTHUK ITpoliecca

1.0.11 Maremaruka

3HaeT: 0a30BbIe MOHATHS, HEOOXOAUMBIE IS
pelIeHUs] MaTeMaTUUeCKUX 3a/1a4, OCBOEHUS JPYTrUX
TUCITATIIIAH YMEET: COCTABIISATH IJIaH PEIICHUS
3a/1a4M Ha OCHOBE UMEIOUIUXCS 3HAaHUM; CPaBHUBATh
[pa3IUYHbIE CIIOCOOBI pelIeHHs 3a/1a4l U BBIOUpaTh
HanOoJIee ONTUMAIIBHBIN crioco0 Mmeer
MPAKTUYECKHUI OIBIT: UCIIOJIb30BAHUS HABBHIKOB
TUTAHUPOBAHUS COOCTBEHHOM JIEATETHHOCTH TI0
MOMCKY PEIICHUS 3a/1a91 HA OCHOBE MMEIOIITUXCS
3HAHUI, HAaBBIKAMH IIOMCKA ¥ OCBOCHUS
HEOOXOMMMBIX JIJISI PEIICHHS 3a]]a4i HOBBIX 3HAHUI

1.0.14 Undopmatrka

3HaeT: crocoObl 00pabOTKU JAHHBIX B AIEKTPOHHBIX
Ta0JIM11aX, OCHOBHBIE TIOHATHS HH(POPMATHKHY;
dbopMBI U CTIOCOOBI PEICTABIICHUS TAHHBIX; COCTAB,
Ha3zHaueHHEe (PYHKIHUOHAIbHBIX KOMIIOHEHTOB U
IpPOrpaMMHOTr0 oOecredeHnst YMeeT: IPUMEHSTh
TUIIOBBIE IPOTPaMMHBIE CPECTBA OPOPMIICHHUS
nokyMenTauu (MS Word); npuMeHsITh TUIIOBBIE
MporpaMMHBbIe cpeicTBa 00paboTKu AaHHbIX (MS
Excel); npuMeHATh TUIIOBBIE IPOTPaMMHbIE
cpencTBa npe3eHtanuu AaHHbix (MS Powerpoint),
NPUMEHSTH TUTIOBBIE TPOTPAMMHBIE CPEJICTBA
CHCTEMBI; M0JIb30BAThCS CETEBBIMU CPEICTBAMM IS
0OMeHa JJaHHBIMH C UCIIOJIb30BAaHUEM CETH
WNutepHer MImeeT npakTU4ecKuii OnbIT: paboThI €
0(pHCHBIMU TIPUITOKEHHUSIMH , HABBIKAMH
oOecrnieyeHns 6€301acHOCTH UH(OPMAIIUH C
TIOMOIITHIO TUITOBBIX TPOTPAMMHBIX CPEJICTB

1.0.19 Ananmurnueckast XUMusi U (PU3UKO-
XUMUYECKHE METObI aHATTN3a

3HAET: OCHOBHBIE TUITBI XMMHUUECKUX PEaKIUN U
(U3UKO-XMMUYECKHX CBONCTB BEIIECTB MPH
MMPOBEJICHUH AHATUTUYECKOTO OINPEACITICHHUS,
MPUHIIMIIBI ONTUCAHUS XUMUYECKUX PAaBHOBECUH U
BIIVSIFOIIME HA HUX (DAKTOPBI, TEOPETUICCKUE
OCHOBBI OCHOBHBIX HHCTPYMEHTAJIbHBIX METO/IOB
aHaM3a, OCHOBHBIC dTAbl XMMHUUECKOTO aHAJTN3a;
TEOPETHUYCCKHUE OCHOBBI (PU3MKO-XHUMHIECKUX
METO0B aHaJn3a, METOIbl METPOJIOTUYECKOMN
00pabOTKH pe3yIbTaTOB aHATN3a YMEET:
[pacCCUUTHIBATH KOHIIEHTPALUH AHATU3HUPYEMOTO
BEIIIECTBA C YYETOM XMMHUYECKOTO PABHOBECHS B
CHUCTEME, ONPEACIISATh YCIOBUS ONTUMHU3ALINI
QHAJIUTUYECKOTO TpoIecca, MPOBOIUTD
KOJIMUECTBECHHBIM aHAJIN3 COSMHEHUH C
HCITOJIb30BaHUEM (DU3UKO-XUMHUYECKUX METOIOB
aHaJM3a; BRIOpaTh METOJ aHAJIU3a JJIs 3aIaHHON
QHAJIUTUYECKOM 3a/1a4u U TTPOBECTH
CTaTHCTUYECKYIO0 00pabOTKY pe3yIbTaToB
QHAJIMTUYECKUX omnpeeneHnit Mimeet npakTuyeckuii
OTIBIT: CIIOCOOHOCTBIO MPUMEHSATH OCHOBHBIE 3aKOHBI
XAMUHU 1JI OOBSICHEHHUS aHAJUTHYECKUX TaHHBIX,
WCIIOJIb30BaHUs METOJOB MTPOBEACHUSI XUMUYECKOTO

aHaJIn3a u MeTpOHOFquCKOﬁ OLOCHKHU pE3YJIbTATOB




1.0.30 DnexTpoTeXHUKa U MPOMBIIICHHAS
PJIEKTPOHUKA

3HAeT: OCHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKH,
YCTPONCTBO U MPUHIIUI AEHCTBUS AIEKTPUUECKUX
MAIIIMH U 3JIEKTPOHHBIX YCTPOMCTB, UX paboune
XapaKTePUCTUKHU; OCHOBBI 0€30MaCHOCTH MPH
MCIIOJIb30BAaHUU JIEKTPOTEXHUUECKUX U
DJIICKTPOHHBIX MPUOOPOB U YCTPOUCTB YMEET:
BHIOMpaTh Haubosee 3¢hhekTuBHBIC U Oe30MacHbIe
MCIIOJTHUTENbHBIE MEXaHU3MbI IIPU IKCIUTyaTalluu
AIIEKTPOTEXHUUECKUX U DJIEKTPOHHBIX YCTPOUCTB
HMeeT mpakTHUECKUI OMBIT: pacuera u
DKCIUTyaTalluy AIIEKTPUUECKUX LIeTel U
DIIEKTPOTEXHUUECKUX U 3JIEKTPOHHBIX YCTPOMCTB

1.0.17 Oprannueckasi XumMus

3HaAeT: OCHOBHBIC 3aKOHBI XUMHH, CTIOCOOBI
[UIAHUPOBAHUS SKCIIEPUMEHTA WM aJITOPUTM
[pelieHys 3a/1a4, OCHOBHBIE KJIACChl OPraHU4eCKUX
COEIMHEHUI, NX HOMEHKJIATYpy, CHHTE3 U
XUMHUYECKHUE CBOﬁCTBa, OCHOBHBIE METO/bI
KaueCTBEHHOTO JIEMEHTHOTO U (PYHKIIHOHAJIBHOTO
aHaJM3a OPTaHUYECKUX COCTUHEHU; BUIBI (PU3HKO-
XMMHUYECKUX METOJI0B aHAJIN3a OPraHUYECKHUX
COEJIMHEHMI; TEXHUKY Oe30IacHOCTH Ipu padoTe ¢
OpraHMYECKUMH COEAMHEHUSMU YMEET:
[UIAHUPOBATH U OPTaHMU30BaTh pabOTy MO PEIICHUIO
3a/1a4, BBIMIOJIHEHNIO XMMHYECKOTO dKCIIEPUMEHTA |,
OCYHICCTBIIATH XUMHYECKIH OKCIICPUMECHT I10
CHUHTE3Yy U CBOMCTBAM OpraHMYECKUX COEINHEHU,
PCIIAaTh TUIIOBBIC 3a1a9X LHCTTIOYKH npeBpameHI/Iﬁ
OpraHMYECKUX COEIMHEHU; IPUMEHATH
MMOJTYYCHHBIC 3HAHUA ITPU PCHICHUH KOHKPETHBIX
TEOPETUUECKUX U MIPUKIIAIHBIX 3a1a4 Mmeer
MPAKTUYECKHUI OIBIT: TOMCKA WH(OPMAIIHH JIJIS
pEIIEHNs IOCTABJICHHBIX 3aJ]a4y, HaBbIKAMU
OCYUIECTBJICHUS XUMHUECKOTO SKCIIEPUMEHTA,
HaBBIKAMHU pabOTHI C XUMUYECKUM 000pYIOBaHHEM,
HAy4YHOM JINTEpaTypou € LEIBIO MONUCKA
HE0O0X0IMMON HH(OPMAIHH IO BO3SMOKHOCTH
CHHTE3a OPraHUYECKUX COETUHECHHI

1.0.12 Teopus BeposATHOCTEN U MaTeMaTHYECKast
CTaTUCTHKA

3HAeT: OCHOBHBIE MATEMATHUECKHE METOIBI
WCCIIeIOBaHUS MTPO(EeCCHOHANTBHBIX MTPOOIIEM;
METOJIbI 00pabOTKU PE3YJIBTATOB
DKCIIEPUMEHTAILHOTO UCCIIEIOBAHMS YMEeT:
HCIIOJIb30BAaTh OCHOBHBIC MAaTEMATUYCCKUEC ITOHATUA
B Ipo(hecCUOHANBHON 1eATeTbHOCTH; IPUMEHSITh
MaTeMaTUIEeCKUE METO/IBI 00paOOTKH PE3yIbTaTOB
DKCIIEPUMEHTANFHOTO uccienoBanus Mimeer
HpaKTI/I‘IGCKI/Iﬁ OIIBIT: UCIIOJIB30BaHUA METOJ0B
pEIlIeHrs] MaTeMaTHYEeCKUX 3a/1a4; HABBIKOB BHIOOpA
KOPPEKTHOTO MeTo/1a 00pabOTKH
DKCIIEPUMEHTATBHBIX TaHHBIX

1.0.18 dusnueckass XUMUA

3HaeT: 0a30BbIC 3HAHHS B O0JIACTH MAaTEMaTHKH,
busuky, GU3NIecKoit XUMUU 1t 00pabOTKU
UHQOPMAIUK 1 aHATTN3a TaHHBIX B O0JIACTH
OKOJIOTHH U TIPUPOJIOTIOIB30BAHNUS, OCHOBEI
XUMHUYECKOTO B3aMMOJICHCTBHS MEXTY
XUMHYECKUMHU BEIIECTBAMU YMEET: MPUMEHSTh

0a30BbIE 3HAHUSA (1)I/ISI/I‘I€CKI/IX 3daKOHOB M aHAJIN3a




($u3MUECKHX SIBICHUH ISl PELICHUs 33134
NpoQeCCHOHALHON JACATEIBHOCTH, ONPEIEIIATh
ONTUMAJIbHBIE TTApaMeTPhl (PUZUKO-XUMUYECKHX
nporeccoB MIMeeT NpakTUYECKU OTIbIT:
UCTIOJIb30BaHMS 3HAHUI MaTeMaTHYECKUX,
bu3nIeCcKux, GU3HKO-XUMHUIECKUX, XHMHUIECKUX
METOJIOB UCCIIEOBAHUS [T PELICHUs 3a/1ad
NpoQeCCHOHAIEHOW AESITEITBHOCTH, METOIAMH
pacueTa TerIoBbIX ((PEKTOB XMMUYECKUX PEAKIIUN

1.0.31 Dxonoruyeckoe kapTorpadupoBanue

3HaeT: HKOJOTUYECKUE MPOOIEMBI M METOIBI
KapTorpadupoBaHus; CIEUPUKY
KapTorpadupoBaHus YKOJIOTHUECKUX MTapaMeTpOB
TeppUTOpHH, PenepanbHbie 3aKkoHbI Poccuiickoit
Deneparyu B 00JaCTH OXpaHbl OKpPYKaroIIeH
Cpebl, SKOJIOTHUU U IPUPOIONIOIB30BAHUS YMEET:
AQHATM3UPOBATh KapTorpaduueckyro HHHOPMAITHUIO;
COCTaBJISITh SKOJIOTHUECKHE KapThI JTaHIIA(TOB;
BBIUCPUMBATH YCIOBHBIE 3HAKHU, KapTOrpapuuecKue
MPOCKIINU U TPO( IS, MPUMEHATH 3HAHUSI OCHOB
denepanbHbIX 3aK0HOB Poccuiickoii @eneparyu B
001acTH OXpaHbl OKPYKAIOLIEH cpe/ibl, SKOJIOTUU U
[IPUPOJIOIIOJIB30BAHUS B COOTBETCTBUH C
MMOCTAaBJIECHHBIMHU 3a7jauamMu VIMeeT mpakTh4eCcKuil
OTIBIT: MCTIOIH30BAHUS METOJIOB 00pabOTKH 1
aHaJIM3a 3KOJIOro-KapTorpaduyeckoi nHpopMaun
B c(hepe MpupOAONOIL30BaHMS, IPABOBOTO
PEryIIMpPOBaHNs OXPaHbl OKPYKAIOIIEH CPEBI €
YYETOM IIPABOBBIX HOPM

1.0.21 ®usuka

3Haet: GyHIaMeHTaIbHbIC 3aKOHBI (PU3UKH YMEET:
BBIJICJISITh KOHKPETHOE (PU3UYECKOE COAEP)KaHUE B
MPUKIIAIHBIX 3a/1a4ax, pellarb TUIIOBbIE 3a1a41
MeeT npakTUYECKU OMBIT: UCIIOIb30BaHUS
MOHATUWHOTO anmnapara GU3UKH

1.0.13 CrreunanpbHble JIaBbl MATEMATUKA

3HaeT: OCHOBHBIC MATEMaTHYECKUE METO/IbI,
MPUMEHSEMBIE B CCIIEOBAHUU MPOQECCHOHATBHBIX
Mpo0JIeM; METOIBI 00PaOOTKH PE3yIbTaTOB
HKCTIEPUMEHTAIBHOTO UCCIIEIOBAHUS YMEET:
UCIIOJIb30BaTh OCHOBHBIE MATEMATHUECKHUE TIOHSTHSI
B IPO(heCCHOHAIBHON IeITeTbHOCTH; TPUMCHSITh
MaTeMaTHu4eCKUe METOIbI 00pabOTKH Pe3yJIbTaToB
DKCTIEPUMEHTAJILHOTO UcciieoBanus Mimeer
MPaKTUYECKHUH OIIBIT: UCTIOJIh30BaHUS METOJIOB
[pEIICHHS MAaTEeMAaTHICCKUX 3a/1a9

1.0.20 Komtonguag XuMust

3HaET: TEOPETUYECKUE OCHOBBI KOJIJIOMTHON XHUMUHU;
METO/bI MMOTYYECHUS TUCTIEPCHBIX CUCTEM; OCHOBHBIE
CBOWCTBA JUCIIEPCHBIX CUCTEM U TIOBEPXHOCTEU
pasnena ¢as, TepMOJUHAMUKY TTOBEPXHOCTHBIX
SIBJIEHUW TUCTIEPCHBIX CUCTEM YMEET: MMPOBOIHTH
pacyeThl TEPMOAMHAMUYECCKUX (DYHKITHMA
MOBEPXHOCTHOT'O CJIOS; HAXOAUTH KOJTUYECTBEHHBIE
XapaKTEPUCTHKHU aJCOPOITMOHHBIX TPOIIECCOB,
KalUJUTSIPHBIX SIBJICHUH, JIEKTPOKUHETUYECKUX
MPOIIECCOB; OOBSACHATH (PU3UKO-XUMHUECKHE
CBOMCTBA JUCIEPCHBIX CUCTEM; TPOBOAUTH
00pabOTKy IKCIIEPUMEHTAIBHBIX PE3YJIBTaTOB

aHAJIM3a, OPUEHTHUPOBATHCS B MPOOIEMax XUMUH,




BO3HUKHOBCHHU NUCIICPCHBIX CUCTCM, UX
YCTOMYMBOCTH U CBOMCTBaX MMeeT npakTuieckui
OIIBIT: IOCTAHOBKH 3a1a4U UCCICA0OBAHUA
TUCTIEPCHBIX CUCTEM U MOBEPXHOCTHBIX SBJICHUH,
BBEIOOPOM METO/Ia aHAJIW3a UCXOJISl U3 MOCTABICHHON
3aJjauu ¥ pa3MepoB 00pasiia, o 3YUYEHUIO CBOMCTB
TTMCTIEPCHBIX CHCTEM M METOIaMH 00paboTKH

TaHHBIX

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI COCTABNIAET 4 3.¢., 144 4., 72,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
7

OO6mmas Tpyao€MKOCTh AUCIUTIITMHBI 144 144

AyoumopHhvie 3auamusi: 64 64
Jlexumu (JI) 48 48
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI

ayauTopHbIX 3aHaTuil (I13) 16 16
Jlabopatopubie padotsI (JIP) 0 0

Camocmosmenvras paboma (CPC) 71,5 71,5
MOATOTOBKA K 3a4ETY 11,5 11.5
MOJrOTOBKA K KOHTPOJIbHBIM paboTam 60 60

KoHcynpranyy u npoMeKyTo4Hast aTTeCTaIus 8,5 8,5

By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - nud.3ager

5. ConepkaHue TUCHMILIIMHBI

O0beM ayTUTOPHBIX 3aHATHIA 110 BUIaM B
pa:’figena HaumenoBanue pa3znenoB AUCIUIUIMHBI dacax
Bcero JI 113 JIP
1 |[MeTozbl, UCTIONIB3YIOLINE PEHTIEHOBCKOE N3ITyUYEHUE 12 8 4 0
2 |YO, Buanmas u kojebaTenbHast CIIEKTPOCKOIHUS 18 12 6 0
3 Meromer ®OC u XAFS, SAIMP u OI1P 20 16 4 0
4 MeTonb! 37eKTPOHHOM MUKPOCKOIIUU U Macc- 14 12 ) 0
CIIEKTPOMETPHUH
5.1. Jlekuuu
Ne Ne Kox-
nexuuulpasiena HanmeHnoBanme nim KpaTkoe cofepKaHnue JEKIIMOHHOTO 3aHTHS BO
4acoB
PeHTreHOBCKOE M3ITyUeHHUe: quana3oH, cBoicTBa. [loayueHne peHTreHOBCKOTro
1 | [peayteHns B PEHTIeHOBCKOU TPyOKe U B CHHXPOTpOoHE. PacimdpoBka CTpyKTypbl )
C UCIOJIb30BAHUEM CPEJICTB UCKYCCTBEHHOTO MHTEIJJIEKTa. TOPMO3HOE U
XapakTepucTuiyeckoe nu3nydenue, K-, L-, M-cepuu, 3akoH Moznu. YO-u3nydeHue:




TMAa30Hbl )KECTKOTO U MArKoro Y®, cBoiicTBa. TBEPAOTEIBHBIE U ra30pa3psAIHbIE
UCTOYHUKH YO. [TomynpoBOAHUKOBBIE UCTOUHUKH YD-U3ITydeHHUs, 3apeiEHHast
30Ha, IPEUMYIIECTBA U HEAOCTATKHU MOTYTPOBOIHUKOBBIX HCTOUHUKOB B
CpPaBHEHHUHU C JPYTMMU BUJAMU.

Ontudeckuit quanas3on: YO, suaumeiil, UK. McTouHUKN BUAMMOTO U3ITyYEHHUS.
JlroMuHecLieHIMS, J1a3epHble ucTOYHUKH. MK-nnana3on: OmmxHUHA, cpeHuii,
naneanil UK. MukpoBOIHOBBIN quana3oH. PagnoBoiHOBOE U3ITyYEHHUE:
Marna3oHbl, ICTOYHUKH, IPpUMEHEHUE. McciietoBaHre CTPYKTYphI BEIIECTBA.
[Ipsimast 1 oOpaTHast CTpyKTypHas 3anaqa. [I[porpaMMHbIe CpeicTBa Ha OCHOBE
MCKYCCTBEHHOI'O MHTEJUIEKTA I PELICHHS CTPYKTYPHBIX 3a/1a4.

CtpyKkTypa, OIM>KHUM U 1adbHUN TOPSIKU, KPUCTAIIIMYHOCTD, MOHO-
MOJINKPUCTAILI, aHU30TPOIIHSI CBOUCTB. PEHTTEHOCTPYKTYPHBIN aHAJINS.
OO6pa3zoBanue 1uppakIMOHHBIX MakcUMyMOB. MeTonsl Jlays u Bynega-bparra.
PCA mpu moMoIy MOHOKPUCTAJIbHOTO Audpakromerpa. M3yuaembie 00beKThI, R-
¢axTop. PacmmgppoBka CTpyKTyphI 10 JaHHBIM MOHOKpHcTaiabHOro PCA ¢
MCII0JIb30BAHUEM CPEICTB NCKYCCTBEHHOTO UHTEIUICKTA.

[TopomkoBeiii POA. 3anuck nudpakrorpamM, ypaBaenue Bynbsga-bparra.
XapakTepucTUKu JUGPAKIIMOHHBIX MAaKCUMYMOB, MoTy4aemasi uHopmanus,
ypaBHeHue Llleppepa. ManoymioBoe peHTTEHOBCKOE paccesHUe: U3ydyaeMble
00BEKTHI, 3aNnCh U pacimdpoBka JaHHbIX MYPP. Huzko- u
BBICOKOTEMIIEPATypHbIE IPUCTaBKU: HEOOXOJUMOCTb UCIIOJIB30BaHUs, peaan3alus,
MPUMEHEHUE JJIs UCCIIETOBAHUIA.

Cnekrpockonus. Jlucrieprupyromniye CneKTpoMeTpsl. JlucneprupoBaHue cBeTa Ha
npusMe, TUPPaKIMOHHON peméTKe, CBETOQMIBTPaX, IPUMEHEHNE CBETOTUOIOB.
Henucneprupyromuii CHEKTpOMETP: MPUHIIUI, BO3MOXXHOCTH, TPEUMYIIIECTBA.
YO-punumast, ommwkHsasa UK ciekrpockonusi. Xpomodopsl, aykcoxpoMsl. I'urco-,
0aTOXPOMHBIN CIBUT, TUIIO- U THIIEPXPOMHBIN 3P (HEKT — 4eM 00yCIIOBICHBI U
BBI3BAHBI.

Wuterpupytomas cpepa. Onruueckas IIIOTHOCTh, JUANA30HbI A U JUTMH BOJIH.
[Iponyckanue. [llupruna 3anpem€nnoi 30861 Onpenenenue, NpakTHIeCKoe
3Hauenue. Typounumerpus, Hedenomerpusi. CylHOCTh METOIOB U IPUMEHEHHE.
JInnamuyeckoe ceropaccesHue. CyniHOCTh METOJIA U IPUMEHEHUE.

BO3HUKHOBEHME U BHUJIBI JIIOMUHECIICHIINH. JIFOMMHECIIEHTHAS CTIEKTPOCKOITHSI.
CymHocTs MeToga u npuMmenenne. MK-cnekrpockonusi. Bo3HUKHOBEHUE U BUBI
koneOanuit. [Ipumenenue 1 crpykrypHoro ananusa. [Ipodonoaroroska s UK.
3anuch CEKTPOB € TBEP/BIX BEIIECTB (TaONeTKU, CYCIIeH3UH, TUIEHKH ). MeTOoIbI
orpaxenus. HIIBO.

3anuch CeKTpoB IS )KuaKocTed U razoB. MK cnexkTpockonus ucmyckaHusl.
Cnexrpockonusi KP. BozaukHoBenue xonedanuii. Ces3b ¢ K ciekTpockonuei.
CTpYKTYpHO-TPYNIIOBON aHAJN3 B KOJIEOATEIbHOM CIIEKTPOCKOIIHH.

Metonblt ®O3C, kuHETHUECKas SHEPrus AEKTpoHa. VICTOUHUKY U3i1ydYeHus,
XUMUYECKUHN CABUT U CyIHOCTHh MeTof0B YDIC u POC. Ob6pazoBanue Oxe-
AIIEKTPOHOB, CYIIHOCTh U TpuMeHeHne Oxe-cneKTpockonuu. Bo3HUKHOBEHME
PEHTTEHOBCKON (DITyOpECIEHITNH, CYIITHOCTh U TpuMeHeHne POC.

10

YerpoiictBo mpubopoB @IC, cXOACTBO U pa3Iudust ISl KaKI0TO0 METOA.
Bo3nukHoBeHue cnekTpoB XAFS, xumudeckuil ciBUT. YCIOBUS 3alUCH CIIEKTPOB
XAFS, 3anmuch CeKTpOB JIJIs1 pa3HbIX 00pa3IloB.

11

Metonst XANES u EXAFS, nonyyaemas uagopmanus. BosHukHOBEHHE
MarHUTHOTO PE€30HAHCa, YCIOBUs BO3SHUKHOBEHUS SIMP, XapakTepucTUKH Moen.
Xumuaeckuid caBur B IMP, koHCTaHTa DKpaHUPOBAHMS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBHE, TapaMeTphI, onpeneinseMsie B IMP.

12

3anuch ciekTpoB SIMP, @ypre-criekTpoMeTpsl, 1ByMepHbiid IMP. CiekTpockomnus
OI1P, ciuHOBBIE BeliecTBa, g-GpakTop, XUMUYECKHid caBur. HampaBnenus
npumeHeHus DI IP, cnMHOBbIE METKH, CIIMHOBBIE JIOBYIIKH.




13

OO01Ke TPUHLUIIBI ANEKTPOHHONH MUKPOCKOIIMU. Buibl u3nydeHui,
00pa3yIoKXcs IpY B3aUMOACHCTBUY IEKTPOHHOTO JIyda ¢ 00pa31oM.

MeTozbl, Momydaemast uHopmanus. [Ipo6onoaroToBka it MEKTPOHHON

g [IOM.

CkaHupyomas 1 IpoCBEYMBAOIIAsl AEKTPOHHAsI MUKpocKonust. COyTCTBYIOIINE

MUKpocKoruu. OcOOEHHOCTH MOATOTOBKU 00pa3ioB st COM. [Ipobonoaroroska

14

OCHOBHBIE IPUHIUITBI MACC-CIIEKTPOMETpUH. PesxnMbl paboThl Macc-
cnexrpomerpa. KBanpynonesHas, BpemsinponérHas 1 MAJIJIN macc-
crnexkTpoMeTpusi. OcOOEHHOCTH U MIPUHLIUIIBI peaTu3alii aTOMHO-CHUJIOBOH,
TYHHEJIbHOW U OnrxHenoasHol Mukpockonuu. uddepennunansuas
CKaHUpYyoas KajtopuMmeTpusi. TepmorpaBumeTpuyeckuii ananus. [IpuHImne
paloThI 1 MoTy4yaeMasi HH(OpMaIys.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHSA

Ne

paszznena

HaunmenoBanue uimm KpaTKOC COACPIKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

YCTpOICTBO CHHXPOHHOTO TEPMHUUECKOTO aHATN3aToOpa, OCHAIIEHHOTO
MpUCTaBKaMU JUIs Macc-criekTpomeTpun U MK-criekTpockonuu razo000pa3HbIx
[POAYKTOB TEPMOJIU3a

[IpoGomnoaroroBka juist Tepmudeckoro ananusa (TA), o6paboTka gaHHbIX TA,
nHTeprpeTanys TA KpUBBIX, TOJy4aeMble TapaMeTPhI

[IpoGonoaroroBka st COM. Heopranndeckue u opranndecknue 00bEeKThI.

[IpoGomonroToBka 1 0COOEHHOCTH MUKpOaHan3a oopas3ioB Mmeronamu EDS,
'WDS, EBSD, XRF

[Tpo6onoaroToBka asst [I9M BeICOKOTO pa3penieHus

[IpoGonoarotoBka st macc-cnekrpomerpun, UK, KP, YO-sugumoii
CIIEKTPOCKOTTHI

2
3
4
5
6
7

A W O] NN

[Ipob6omnonroroBka st MmetonoB PCTA, POA, AMP, OITP.

(NS N \S N N S N L SN I S

5.3. JlaboparopHbie padoThI

He npenycMoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyAIeHTA

Brimonuenne CPC

Criucok aureparypsl (¢ yKkazaHUEM

[TonBun CPC pas3zeroB, miaB, CTpaHuIl) / cchuika Ha  [CemecTp

pecypce

Koi-
BO
JacoB

IIOAIOTOBKA K 3aqéTy

Du3nYCCKUe METOABI HCCIICIOBAHUS:
METOJIbl MArHUTHOTO PE30HAHCa, MacC-
CIIEKTPOMETPHH, 30HIOBOM M 3JIEKTPOHHOM
MUKpOCKoNuu: yueOHoe mocooue / B.B.
AnuH. — YensOunck: M3naTenbCkuii IEHTP
HOVYpI'Y, 2020. — 96 c. dusnyeckre METOABI
WCCIIE0OBAHMS, HCTIOIB3YIONTHE AIICKTpOMar-
HUTHOE M3JTyueHHe: yueOHoe nocobue / B.B.
AnuH. — YensOunck: M3naTenbCkuii IEHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., Ceetnuunsiii B.A.
TepMuUyecKuil aHaIN3 OPraHUYeCKUX

11,5




[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. Jlyxos, W. H. Illep6akoB. — PocToB-
Ha-Jlony : O®Y, 2016. — 216 c.

duznyeckrue METOAbI UCCIIEA0BaHU:
METO/Ibl MATHUTHOT'O PE30HAHCA, MaccC-
CIIEKTPOMETPHUH, 30HJIOBOM U IEKTPOHHOU
MUKpOCKONUU: ydeOHoe mocobue / B.B.
ApnuH. — YUenssOunck: M3naTenbCkuii IEHTP
HOYpI'Y, 2020. — 96 c. dusnyeckre METOABI
MCCIIETOBAHMS, CTIOJIb3YIOIINE AJIEKTpOMar-
HUTHOE M3JTyueHue: yuebHoe nocobue / B.B.
ApnuH. — YUensOunck: M3narenbckuii IEHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokunaa O.B., CBetmnunsbrii B.A.
TepMuueckuii aHaIn3 OpraHUYeCcKUX
[MOJTUMEPHBIX MaTepUaIOB U KOMIIO3UTOB.
YuebHoe nocobue. — ToMck:
[MOITOTOBKA K KOHTPOJILHBIM paboTam o . 7 60
HanmoHnanpHbIN HCCIe10BaTENbCKUI
ToMCKuli TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PacTpoBas snekTpoHHas
MUKpPOCKOIHUS AJ11 HAHOTEXHOJIOTUH.
MeToabl 1 puMeHeHne. — M.:
W3narensctBo "JlabopaTopus 3HaHuit",
2014. — 600 c. ba3suis, O. K. BBengenne B
Kypc «DHU3NUECKUE METOIbI UCCIIE0OBAHUS B
xuMHuW» : yuebHoe nocobue / O. K. bazbuib.
— 2-e u3a. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®uznueckue MeTonbl
MCCIIEIOBAHMS B XUMUH : yueOHOe mocobue /
B. B. Jlykxos, U. H. [llep6akoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIeBAeMOCTH,
NMPOMEKYTOYHOI aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrPaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEILHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabsusie meponpusitusa (KM)

|N9| Ce- | Bun | Hassanue |Bec|MaKC.| [Topsnok HauucaeHus [Yuau-




KM

MECTp

KOHTPOJIS

KOHTPOJILHOTO
MEPOTIPHUATHS

Oann

OaJL10B

ThIBA-
erca B [TA

Texymmii
KOHTPOJIb

KP1

KontponpHas pabora
MPOBOJIUTCS HA
MPAKTHYECKOM 3aHITHH
B TeueHue 45 MUHYT
MUCHEMEHHO 10 OMJIETaM.
B Ouiiere — qBa Bormpoca
W3 CITHCKA,
MPUJIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThI MOTYT
03HAKOMMTECS CO
CIIMCKOM 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
Ka)KIBIM 3aTaHHBIA
BoOIpoOC, 4 6anna —
Ka)KJIbIid BOTIPOC
PACKpPBIT XOPOIIIO, C
TOCTAaTOYHOM CTEIICHBIO
[MOJIHOTHI, 3 Oaia —
Ka)KJIbIid BOTIPOC
PacKpBIT
VIIOBJICTBOPUTEIIBHO,
HMEIOTCS
orpeiesicHHBIC
HEJIOCTATKH I10 TTOJTHOTE
W COICPKAHHUIO KaXKJIOTO
oTBeTa, 2 Oaia —
OTBETHI HE SBIISIIOTCS
TTOrMYeCKHU
3aKOHYEHHBIMU U
000CHOBaHHBIMH,
KaKJIBIA II0OCTaBJICHHEIN
BOTIPOC PACKPBIT
HEYIOBJICTBOPHUTEIHHO C
TOYKU 3PEHUS TOTHOTHI
W TITyOWHBI H3JIOKEHUS
MaTepuaia, B OTBETax
MTPUBOISTCS
OecCHCTEMHEIC
CBEJICHMSI, OTHOCSIIHECS
K [TOCTaBJICHHOMY
BOITPOCY, HO HE JAIOIINE

OTBCTA HA HCIO,

nudpepeHpoBaHHBIH
3aver




OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJTH
CofiepKaHHe OTBETOB HE
COBIIAJACT C
[MOCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyObie OMMUOKY B
OTBETE, BEPHBIMHU
sBisitoTCst MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymmii
KOHTPOJIb

KP2

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

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
[MOJTHOCTBIO, CTYAEHT
[MOKa3aj OTIMYHBIC
3HAHMS, JaH
[IPaBUJIbHBIN OTBET Ha
Ka>KIbIi 3aJaHHBIN
BOIpOC, 4 Oanma —
Ka)KJIbI BOIIPOC
PACKpPBIT XOPOLIO, C
I0CTaTOYHOM CTENIEHBIO
[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)KIBIM II0CTAaBICHHBIN
BOIIPOC PACKPBIT

HCYOOBJICTBOPUTCIILHO C

G hepeHIIMPOBAHHBIH
3aueT




TOYKU 3PEHUS TIOJTHOTHI
W TITyOWHBI H3JIOKECHUS
MaTepuaia, B OTBETax
MTPUBOIATCS
0OecCHCTEMHEIC
CBEJICHMSI, OTHOCSIIHECS
K ITOCTaBJICHHOMY
BOIIPOCY, HO HE JIAFOIIHe
OTBETA 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 0aII0B — HET
OTBETOB Ha BOITPOCHI.

Texymumii
KOHTPOJIb

KP3

KontponpHas pabora
MPOBOJIUTCS HA
MPaKTUYECKOM 3aHATHH
B TeueHue 45 MUHYT
MICHbMEHHO IT0 OMJICTaM.
B OGuiiere — qBa Bormpoca
W3 CITHCKa,
MPUIIATAIOIIETOCS K
KaKJI0M KOHTPOJIbHOM.
CTyneHThI MOTYT
03HAKOMHTBCS CO
CIICKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
METOIUYECKUM
MaTepHraiam,
MPEICTAaBICHHBIM B
cUCTEME DIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaKIbIi
BOIIPOC PACKPBIT
MMOJIHOCTBIO, CTYJICHT
MOKa3aJl OTINYHBIC
3HAHUS, JIaH
MPaBUJIbHBIN OTBET Ha
Ka)KIBIM 3aTaHHBIA
BoOIIpoOC, 4 6anmna —
Ka)KJIbIid BOTIPOC
PACKPBIT XOpOIIIO, C
I0CTaTOYHOMN CTETIEHBIO
[MOJIHOTHI, 3 Oaia —
Ka)KJIbIid BOTIPOC
PacKpBIT
YIOBJIETBOPUTEIHHO,
MMEIOTCSI
OTIpe/IeTICHHBIC

HCIOCTATKH I10 ITOJJTHOTC

b hepeHIMPOBAHHBIH
3aueT




U COACPKAHUIO KaXKJIOTO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBIMH,
KaKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TIOTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISITCS
OeccHCTEeMHBIS
CBEJICHMSI, OTHOCSIIUECS
K ITOCTABJICHHOMY
BOTIPOCY, HO HE JAOIINe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
CofiepKaHNe OTBETOB HE
COBITAJIACT C
[MOCTaBJICHHBIM
BOrpocoM, 1 Garmi —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIITIOTCS MeHee 50%
oTBeTOB, () 0AJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP4

KontponwsHas pabora
[MPOBOJIUTCS Ha
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MICHbMEHHO I10 OMJICTaM.
B Ounere — nBa Borpoca
U3 CIIHCKA,
MPUJIATaoIIerocs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HaKOMUTBCS CO
CITUCKOM KOHTPOJIbHBIX
BOIIPOCOB 3apaHee 1o
METOIUYIECKUM
MaTepHaiam,
MPECTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
IOVYpI'VY.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
[MOJTHOCTBIO, CTYAEHT
[MOKa3aj OTIMYHBIC
3HAHWS, JaH
[IPaBUJIbHBIN OTBET Ha
KaKIBIA 3aJaHHBIN
BOIpOC, 4 O6anma —

Ka)KJIbIH BOIIPOC

nmudepeHIpoBaHHBIH
3adeT




PACKpPBIT XOPOIIIO, C
TOCTATOYHOM CTEIEHLIO
[MOJIHOTHI, 3 Oaia —
Ka)KJIbIi BOTIPOC
PaCKpBIT
YVIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEOCTATKHU I10 ITOJTHOTE
W CONEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oamia —
OTBETEI HE SIBISIOTCS
TTOrMY€CKHU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
Ka)KIIBIA II0OCTAaBJICHHEIN
BOTIPOC PACKPBIT
HEYIO0BJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TITyOWUHBI H3JI0KEHUS
MaTepuaia, B OTBETax
MIPUBOJIATCS
OecCHCTEMHEIC
CBEIECHHUS, OTHOCSIIIECS
K ITOCTaBICHHOMY
BOITPOCY, HO HE JAIOIINe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UJTH
coJiep>kKaHNE OTBETOB HE
COBITIAJIA€T C
[MOCTAaBJICHHBIM
BOIIpocoM, | Gayt —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymmii
KOHTPOJIb

KP5

KontponpHas pabora
MPOBOAMUTCS Ha
MPaKTUIECKOM 3aHSATHH
B TeueHHE 45 MUHYT
[MUCHbMEHHO IO OUJIeTaM.
B Ounere — nBa Bonpoca
W3 CIIHCKA,
MpuIararomerocs K
KaKJI0M KOHTPOJIBHOM.
CTyaeHTbI MOTYT
03HAKOMHTBCS CO
CIIMCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee Mo
METOINYECKUM
MaTepHaam,
MpeCTaBICHHBIM B
cUCTEME DIEKTPOHHBIN

IOVpIY.

i pepeHIpoBaHHBIH
3aver




5 0aIlI0B — KaXKIbIi
BOITPOC PACKPHIT
MOJTHOCTBIO, CTYACHT
[MOKa3aJl OTIINYHEIC
3HAHUS, JaH
MpaBWIbHBIN OTBET Ha
Ka)KIbIi 3aJaHHBIN
BOIpoOC, 4 O6aima —
Ka)KJIbId BOIIPOC
PACKPBIT XOPOIIIO, C
IOCTaTOYHOM CTEIICHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
MMEIOTCS
oTpe/ieTICHHbIC
HEJIOCTATKH I10 TTOJTHOTE
U COJIEP KaHUIO KaXKJI0TO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBIMH,
KaXKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TTOJTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISTCS
OeccHCTEeMHEBIS
CBEJICHMSI, OTHOCSIIUECS
K ITOCTABJICHHOMY
BOIPOCY, HO HE JAIOIIKE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
coJiep>KaHUE OTBETOB HE
COBITAJIACT C
[1OCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIITIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP6

KontponpsHas pabora
[MPOBOJIUTCS Ha
[MPAKTUYECKOM 3aHATUU
B Te€UCHHE 45 MUHYT
MICHbMEHHO I10 OMJICTaM.
B Ounere — nBa Borpoca
U3 CIIHCKA,
MPUJIAraroIIerocs K
Ka)KJI0U KOHTPOJIbHOM.

Qg epeHIMpPOBaHHBIH
3a4yer




CTyneHThl MOTYT
03HAKOMHTELCS CO
CIIMICKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee 1o
MCTOIHYCCKIM
MaTepHaiam,
MpPE/ICTABICHHBIM B
cucTemMe DJIEKTPOHHBIN
HOYpI'V.

5 0aIOB — KaKIbIid
BOIIPOC PACKPBIT
MOJIHOCTBIO, CTYJICHT
[MOKa3ajl OTIMYHBIC
3HAHMA, JaH
[IPaBUJIBLHBIN OTBET Ha
KaKIIBIA 3aJaHHBIA
BOIpOC, 4 O6ayna —
Ka)KJIbIi BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTATOYHOM CTEIEHBIO
[MOJIHOTHL, 3 Oaia —
Ka)KJIbI BOTIPOC
PACKPBIT
YVIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEIOCTATKU I10 IOJIHOTE
W CONIEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oasna —
OTBETHI HE SIBISIOTCS
JIOr4YeCKU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA ITOCTAaBICHHEIN
BOIIPOC PACKPBIT
HEYIO0BJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TTyOWUHBI H3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOIIATCS
0OecCHCTEMHEIC
CBEICHUS, OTHOCSIIHAECS
K IIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIN
coliepKaHuE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOTIpocoM, | Gat —
rpyObIe OIMOKH B
0TBETE, BEPHBIMU
siBIIsIIOTCS MeHee 50%
oTBeTOB, () OAJIIIOB — HET
OTBETOB HA BOIIPOCHI.




[Ipome-
KYTOYHAs
aTTeCTalus

JlnddepeHmpoBaHHBII
3a4€T

[IpomesxyTouHas
arTecTanus
(muddepeHmpoBaHHBIN
3a4€T) IPOBOIUTCS B
ycTHOH opme. B
ousere aBa BOIpoOCa.
1151 TOATOTOBKH
[PEIaraloTCs BOMPOCHI
K

g hepeHIMPOBAHHOMY
3a4€Ty. 3a OTBET Ha
Ka)KJIbIid BOMIPOC
CTYJIEHT MOXET
MOJTyYUTh MAKCUMAJILHO
5 0anI0B, KaXKIbIi
BOIIPOC UMEET BeC — 1,
BCETO 3a OMIIeT —
MakcuMaibHO 10
o6amoB. Kputepun
OIICHUBAHUS OTBETA HA
BOMpOC B Obusere: 5
0aJuIOB — CTYACHT
TEMOHCTPHUPYET:
TTyOOKHE
MCUEPIBIBAOIINE
3HAHUS B TIOHUMAaHWH,
M3TI0KEHUH OTBETa Ha
BOTIPOC, OTBET
TOTUYECKU
[MOCJICIOBATEILHbIN,
cofiepKaTeIbHbIH,
[TOJIHBIM, IIPABWIBHBIN U
KOHKPETHBIN; 4 Oaia —
TBEP/IbIC 3HAHUS
MaTepuaa, MpaBUIbHOE
MOHUMAaHUE CYITHOCTH U
B3aMMOCBSI3U
[paccMaTpUBacMBIX
MPOLIECCOB U SIBIICHUH,
OJTHAKO, OTBET
HEI0CTAaTOYHO TOJTHBIH,
nMeroTcs 1-2
HE3HAYUTEITbHBIX
3aMEYaHHS
MperoaaBaTens,
[10CJICI0BATEIIbHBIN U
KOHKPETHBIH OTBET,
CTYZIEHT CBOOOHO
YCTpaHseT 3aMeYaHUs
MPEeTo1aBaTelIs 1o
OTJEJIBHBIM YacTsIM U
[TyHKTaM OTBETa; 3
Oasna - TBEp/ble 3HAHUS
1 TIOHUMaHUE
OCHOBHOT'O; OTBET HE

COZIEPIKUT TPyOBIX

G hepeHIMPOBAHHBIH
3aueT




OIIMOOK, HO €CTh OoJyiee
2-X HETOYHOCTEH U
3aMEYaHUui, IIpU
yCTpaHEeHUHU
HETOYHOCTEW U
HECYIIECTBEHHBIX
OIMOOK B OCBEIICHUH
OTJEJIBbHBIX MOJIOKEHUI
TpeOyIOTCSI HABOASIIUE
BOTPOCHI
pernojaasaresns; 2 6amia
—TpyObIe OMIMOKHU TIPH
OTBETE Ha BOIPOC, HE
6onee 50% oTBeTa
COCTABIISIOT
MpaBUJIbHbIE CBEJICHUS,
CTYIIEHT IEMOHCTPUPYET
HEYBEpEHHbBIE U
HETOYHBIE OTBETHI HA
HABOJISIIINE BOIIPOCHI
npemnoxasaress, | 6amn
— rpyObIe OMMOKH B
oTBeTe, MeHee 50%
SIBJISIFOTCS BEPHBIMU,
CTYIIEHT IEMOHCTPUPYET
HENOHUMaHue
CYITHOCTH U3JIaraeMbIX
nojioxxkenuii; 0 6ajIos -

HET OTBETa Ha BOIPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bua npomexyTouHOR Kpurepun
[Ipouenypa npoBeneHus
aTTecTaluu OLICHMBAHUS
WToroBerit pedTHHT 00yUaronierocss Moxxet (hOpMHUPOBAThLCS HA
OCHOBaHMH TOJIBKO TEKYILIET0 KOHTPOJISL, ITyTEM CIIOKEHUS
pEUTHHra 3a NOJyYEHHbIE OLIEHKH 3a KOHTPOJIbHO-
ddepeHmpoBanHbiii pelTHHTOBBIE MepONpUATHS TEKYILIEro KOHTIZOJI;I."CTyz[eHT B cooTtBeTcTBUM
saquer BITpaBe MPUNTH Ha AU HepeHINPOBAHHBIN 3a4ET 1T cmm. 2.5, 2.6
yiaydmeHus cBoero peitunra. [Ipomesxxyrounas arrecranus |[lonoxxeHus
(muddepeHpOBaHHBIN 3aU€T) MPOBOAUTCS B YCTHON (opMme.
B 6unere aBa Bonpoca. [l MOATOTOBKU MpeAIaratoTcs
BOTIPOCHI K TP (HEPEHITUPOBAHHOMY 3a4ETYy.
6.3. ITaciopTt ¢goHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMITETEHINH €3yJIBTaThl 00yYCHHUS LRkl

3HaeT: CTaHIaPTHBIC METO/IBI TOMYYCHHS, HACHTU(DHUKAIIMN U HCCIICIOBAHUS
OIIK-2 CBOWCTB BEILIECTB M MAaT€PHAJIOB, IpaBMiIa 00pabOTKU U 0(OPMIICHHS
pEe3yNbTaToOB PabOThI

OI1K-2

YMeeT: BBIOUpaTh TEXHUYECKHE CPECTBA AJIs U3MEPEHHSI OCHOBHBIX
[apaMeTPOB TEXHOJIOTMUECKOTO MPOLECcca, CBONCTB ChIPbsl U IPOAYKIIUU

OIIK-2

MMeeT npakTU4eCKUM OIBIT: OCYHIECTBICHH TEXHOIOruYeckoro npouecca s |, [, |,[,].[,
COOTBETCTBUU C PEINIAMEHTOM




3HAeT: METO/bl U KPUTEPUU OLIEHKH 3arpsI3HEHUS OKPY’KAIOILIEH Cpenpbl,
TEH/ICHIIUM PA3BUTHUS TEXHUKHU U TEXHOJIOTUHU B 00JacTH 00ecriedeHus

[1K-3 TexHOC(epHOU 0€30IacHOCTH; HOPMATUBHBIE K METOJUYECKUE TOKYMEHTHI HAHH A
OXPaHBl OKPY KAIOIIEH Cpelbl U PAllMOHAILHOMY MCITONB30BaHHIO IIPHPOTHBIX
pecypcoB
YMeeT: aHaIu3UpOBaTh TEXHOJIIOIMYECKUH NPOLECC C LEIbIO BBIOOpA U

[1K-3 000CHOBaHH HAyYHO-TEXHUUYECKUX M OPTaHU3ALUOHHBIX PELICHUN IIpU HAHHH

TUIAHUPOBAHUN TIPUPOJIOOXPAHHBIX MEPOIIPUATUI

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: MIOATOTOBKHM AAHHBIX AJIA ONITHMH3allUK

MK-3 TEXHOJIOTHH M TEXHUYECKUX CpCaACTB, OUCHKHA UX JKOJIOTHYECKOM

A(PPEKTUBHOCTH; pa3pabOTKU MJIAHOB MEPONPHUATHIA IKOJIIOTHIECKOMY
YIPaBJICHUIO PON3BOICTBEHHBIMU MTPOLIECCAMHU U IKOJIOTMUYECKOMY ayIauTy

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
I[IPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHATILL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1.  JKypHasi HeopraHM4eCKOW XUMUU

XKypHan opranndeckor XUMUHU

Kypnan ¢puznueckoit XumMuu

Heopranunueckue marepuaib

Bectuuk "HOYpI'Y". Cepus "Xumus"

kW

2) Memoouueckue YKazanus 0Jis CmyoeHmos no 0C80EHUI0 OUCYUNTUHDL:
1. ®usnyeckue METOABI UCCIIEIOBAHNS, UCTIOIB3YIOIIHNE AIEKTPOMAr-
HUTHOE H3MydeHue: yaeonoe nocooue / B.B. Apaun. — Uensbunck: U3narensckuii
nentp FOVYpI'Y, 2019. — 80 c.
2.  DdusznyeckKue METOJIbI UCCIIEIOBAHUSA: METO/Ibl MATHUTHOIO PE30HAHCA,
MaccC-CIEKTPOMETPHUH, 30HAOBOM U AIIEKTPOHHON MUKPOCKOIHUH: Y4eOHOE rmocooue /
B.B. Apnun. — Yensbunck: M3narensckuii nentp HOYpI'Y, 2020. — 96 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. ®wuzuyeckre METOIbI UCCIICOBAHUS, UCTIOIB3YIONINE dIICKTpOMar-
HUTHOE M3IydeHue: yueoHoe mocooue / B.B. Apnun. — UensOunck: M3narenbckuii
uentp FOYpl'Y, 2019. — 80 c.
2. ®usuyecKue METOMbl UCCIASAOBAHUS: METOAbI MArHUTHOTO PE30HAHCA,
MAacCC-CIEKTPOMETPHUH, 30HA0BON U IIEKTPOHHOW MUKPOCKOIIUU: Y4eOHOEe mocodue /
B.B. ABaun. — Uensounck: U3marensckuii nentp FOYpI'Y, 2020. — 96 c.

:‘)JICKTPOHHaﬂ yqeﬁHO-MeTO)]I/I‘leCKaﬂ AOKYMECHTAIIUA

|N9| Bun | HaumeHnoBanue bubnuorpadudeckoe onucanue




JTUTEPaTyPhI pecypca B
AJIEKTPOHHOU
dbopme
Baiirynesuu E.A., babkuna O.B., CBeminunbiii B.A.
DNEeKTPOHHO- TepMruuecKuil aHaIN3 OPraHNYECKUX MTOJIMMEPHBIX
1 OcHoBHas O6ubmuoTeyHast MaTepuasoB U KOMIIO3UTOB. Y4yeOHoe rmocooue. — ToMck:
nTeparypa CHCTEMA HanmonanbeHbI ncciienoBaTenbCkuii TOMCKUA
n3narenscTBa JlaHb [rocynapcTBeHHbINH yHIBepeuTeT, 2011. — S6¢.
https://e.lanbook.com/book/44967
DNEeKTPOHHO- .
OcHOBHAs P PacTpoBast 2JIeKTpOHHAST MUKPOCKOTIHS JUIst Hava)TeXHOJIOI‘I/II/I.
2 Teparypa cHCTeMa MeTtonast u pumenenue. — M.: U3narenscTBo "JlabopaTtopust
saHanuii”, 2014. — 600 c. https://e.lanbook.com/book/166756
n3narenscTBa JlaHp
DIEKTPOHHO- bazbib, O. K. BBenenue B kypc «@U3nyeckue METOIbI
3 OcHoBHas OoubmuoTeyHast UCCIIeIOBaHUs B XUMUMY : yueOHoe nocodue / O. K. ba3biib.
nuTeparypa cucrtema — 2-e u3n. — Tomck : TI'Y, 2016. — 132 c.
n3narenscTBa Jlans |https://e.lanbook.com/book/91951
DNEKTPOHHO- JIyxoB, B. B. ®uznueckue METOIbI UCCIECAOBAHUS B XUMUH :
4 JlonomHuTENBHAS [OMONMHOTEYHAS yaeOHoe mocooue / B. B. Jlykos, 1. H. Illep6akoB. — PocTog-
nuTeparypa cucTemMa Ha-/lony : FO®Y, 2016. — 216 c.
n3narenbcTBa Jlans |https://e.lanbook.com/book/114513

IlepedeHpb UCTIONB3YEMOIO TPOrPAMMHOIO OOECIICUEHMS:

Her

[Tepeyens ncnoab3yeMbIX NpodeccruoHanbHbIX 0a3 JTaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC obecreueHue AUCHUII/INHBI

OcHoBHOE 000pyIOBaHUE, CTCH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,

Bun 3anaruit aNg [peyCTaHOBICHHOE IPOTpaMMHOE 00ecTiedeHHe, UCIIOIb3yeMOe ISl PA3IUYHBIX
Y- BHUJIOB 3aHATUI
307
Jlexuuu (1a) Jlocka, Mmapkepbl
paKTHIecKe 1. Komrmeke ckaHupyroIiei aekTporHoi Mmukpockonuu Jeol JISM-7001F, EDS
P 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATUA U . N
SNp— (1) [[IpocBeunBaroIMii HIEKTPOHHBIN MUKPOCKO BBICOKOTO paspermenus Jeol JEM-
2100. 3. Iudpakromerp peHTreHoBckuii mopomkoBsiid Rigaku Ultima IV.
[IpakTnueckue
307
3aHATUA U (1a) Jlocka, Mmapkepsl
CEMUHapbI
1. Onpenenurens NopoBbIX XapakrepucTuk ASAP-2020. 2. Ananu3atopsl
pa3mepa yacTHll B cycnensun (komrmiekc) Microtrac S-3500, Nanotrac 253 Ultra.
[IpakTuueckue
SAHSTHSL 1 04 [3. Cucrema TEpMUYECKOIO aHAJIN3a B COCTABE CUHXPOHHOTO TEPMHUYECKOTO
CeMUHApbI (1) [anammuzaropa (TT-JICK) Netzsch STA 449C «Jupiter» u KBaApyIoIbHOIO Macc-

criekrpomeTpa QMS 403C «Aéolos». 4. CHHXpOHHBIN TEPMUUECKUN aHATTU3aTOP
(TT-ACK) Netzsch STA 449F1 «Jupiter».




