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1. llesu u 3212494 AU CIUILIHHBI

Lenb qucuuIuivHbl - chOpMUPOBaTh KOMIETEHIIMU B 0071aCTH MOCTAHOBKH U PEIICHUS
3a/1a4 ONpeeICHUsI COCTAaBa U CBOMCTB IPUPOIHBIX OOBEKTOB. 3aa4i JUCLMIUIAHGL: 1.
O3HaKOMUTBECSA C OCHOBHBIMU IIPSIMBIMHA M KOCBEHHBIMU METOAAMU ONPEIEIICHHS COCTABA
U CBOMCTB . 2. I3y4nTh OCHOBHBIE IPUHLIMIIBI PAOOTHI UCCIIEA0BATENBCKOTO
0o0opyI0BaHus1, TPUMEHSIEMOTO JIJIsl ONPEEIeHHs cocTaBa U cBOMCTB. 3. Hayuutscs
CTaBUTBHCS UCCIEAOBATEIBCKHUE 3aa4M JIs1 ONPEIEICHUSI COCTaBa U CBOMCTB U BHIOUPAThH
nyTH ux pemeHus. 4. OcBoUTh MpuéMbl 00paOOTKH JTAHHBIX U aHAJU3a MOJTYYEHHBIX
DKCIIEPUMEHTAJIbHBIX PE3YJIbTaTOB.

Kparkoe cogepkanue TUCHMIIIMHBI

JIeKUMOHHBIN KypC MOCBALIEH TEOPETUUECKUM OCHOBAM IPSIMBIX U KOCBEHHBIX METO/IOB
OTPEJIEJICHHS COCTaBa U CBOWCTB, MPUHIIUIIAM PabOThI UCCIEA0BATEIBCKOTO
o0opynoBaHusi, MeTofaM pobonoAroroBku. [Ipakruueckas yacTh npeAmnosgaraet
3HAKOMCTBO C pabOTOM psijia COBPEMEHHBIX BHICOKOTEXHOJIOTHYHBIX HCCIIE0BATEIBCKUX
pruOOpPOB (OIpEIEeTUTENb MOPOBBIX XapakTepucTuKk ASAP-2020, ananu3aTopsl pazMepa
4yacTull B cycrien3uu (komiuieke) Microtrac S-3500, Nanotrac 253 Ultra, komruieke
cKkaHupyomieH anekrponHor Mukpockonuu Jeol JSM-7001F, EDS Oxford INCA X-max
80, WDS Oxford INCA WAVE, EBSD u HKL, npocBeunBaroniuii 31eKTpOHHBIHI
MHUKPOCKON BhICOKOTO pazpemieHus Jeol JEM-2100, nudpakromMeTp peHTTeHOBCKUI
nopomkoBbli Rigaku Ultima IV, monokpuctanenbiil audpaxromerp «Bruker» D8 Quest,
BOJIHOBOUM peHTreHO(IIyopecueHTHBIN ciekTpoMeTp Rigaku Supermini, aHanuTH4YEeCKUN
KOMIUIEKC Ha 0a3e ra3oBoro xpomaro-macc crnekrpomerpa Shimadzu GCMS QP2010
Ultra, aBToMaTu3upoBaHHasi CUCTEMA KUAKOCTHOM Xpomarorpaduu Shimadzu Prominence
LC-20, ciekrpodoTomeTp ynbTpadroieToBOro U BUAMMOIO Juana3zoHa cinekrpa Shimadzu
UV-2700, ciekrpodoromerp uHPpakpacHoro auanazona crnekrpa Shimadzu IR Affinity-
1S, cucteMa TEpMUYECKOTO aHAJM3a B COCTaBe CHHXPOHHOTO TEPMHUECKOTO aHAIN3aTopa
(TT-ACK) Netzsch STA 449C «Jupiter» u KBapynoJbHOrO Macc-ciekrpomerpa QMS
403C «Aéolos», cunxponnbiii Tepmuueckuii ananuzatop (TT-JICK) Netzsch STA 449F1
«Jupiter»). Taxxke mIaHUPYETCs] 03HAKOMUTBHCSA C PE3YJIbTaTAMU UCCIIEOBAHMS HA JaHHBIX
npubopax U MOAX0aMH K aHAJIU3Y Pe3yJIbTaToB.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OII BO (kommieTeHIIIN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: MeTOoIbl aHaJIM3a 0OBEKTOB OKpYXKaroIei
VYK-1 CriocobeH ocyImecTBIsTh OUCK, cpenbl
KPUTUYECKUI aHAIM3 U CUHTE3 HHpOpMaLuy,  |YMeeT: IpPOBOAUTH 00pabOTKY M CUCTEMAaTH3aLHIO
IPUMCHATH CUCTEMHBIN noaxon i pCiCHud HH(bOpMaIII/II/I AJI pCHICHUA MMOCTABJICHHBIX 3aaa4
MIOCTaBJICHHBIX 3a/1a4 lMeeT mpakTH4eCKHii ONBIT: BEIOOpA METO0B
PCIICHMA IOCTABJICHHBIX 3a1a4

OIIK-1 CnocobeH nmpuMeHsTh 0a30BbIc 3HaHMUS  [3HAET: 0a30BbIC 3HAHUS B OOJACTH MAaTEMATHKH,

(dhyHIaMEHTaIBHBIX PA3/eiIOB HAyK O 3eMIIe, bu3uky, GU3NIECKON XUMUHU TSI 00pabOoTKH
€CTECTBEHHOHAYYHOTO U MAaTEMaTHUECKOTO IUKIIOB [MH(GOPMAINH U aHAJIM3a JaHHBIX B 00IacTH
NIPY PENICHUU 3a/1a4 B 00JIACTH YKOJIOTUU H YKOJIOTUU ¥ TPUPOAOTIONH30BAHUS

IIPUPOIONIONB30BAHUS YMmeeT: mpuMeHsITh 0a30BbIe 3HAHUS (HU3NIECKHUX




3aKOHOB M aHaIHM3a GU3NYSCKUX SIBICHUN IS
pelieHus 3a1a4d npodecCHOHAIbHOM 1eATebHOCTH
MmeeTr npakTUYECKUI ONBIT: UCIIOIb30BaHUs
3HAHWI MaTeMaTu4ecKuX, pu3ndeckux, Gu3nKo-
XUMUYECKUX, XUMUYECKIX METO/I0OB UCCIIEAOBAHMS
TSI pellieHrs 3a/1ad IpodeccruoHaIbHON

ACATCIIbHOCTHU

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro mjiaHa

[lepeueHs mocIEAYIONIMX AUCIIUTLINH,
BUJIOB paboT

1.0.16 Ananutudeckast XUMUs U (PU3HKO-
XUMHUYECKHE METO/bI aHAJIH3a,

1.0.22 buonorus,

1.0.27 Yuenue o rumpocdepe,

1.0.20 IIpuxnanHas METpOJIOTHs,

1.0.23 Yuenue o 6nocdepe,

1.0.13 Uudopmaruka,

1.0.14 Heopranuueckas Xumus,

1.0.15 Opranuueckasi Xumus,

1.0.17 KonnougHas XMMHS,

1.0.26 Yuenue 06 atmocdepe,

1.0.33 ®dusnyeckre U XUMHUYECKUE TTPOIIECCHI B
MIPUPOTHBIX M TEXHOTCHHBIX CUCTEMAX,

1.0.37 OducHble NPUITOKEHUS U TEXHOJOTHH,
[Ipou3BOACTBEHHAS IPAKTUKA (OPHEHTUPOBAHHAS,
nudposas) (4 cemectp),

YyeOHast mpakTHKa (HAyYHO-MCCIIEA0BATEIbCKAS
paboTa, Moy4eHne NepBUYHBIX HABBIKOB HAY4YHO-
MCCIIeIOBaTEIbCKOM paboThl) (2 cemectp),
YyeOHast mpakTHKa (HayYHO-HCCIIeA0BaTEIbCKAs
paboTa, MoTy4eHHe TIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeILCKOM paboThl) (4 ceMecTp),
YueOHast mpakTHKa (03HAKOMHUTETbHAs) (2 ceMecTp)

1.0.19 dusnueckne MeTOIbI MCCIIEAOBAHUS U
MpOrpaMMHBIE CPEJCTBA HA OCHOBE UCKYCCTBEHHOTO
WHTEIICKTA,

1.0.34 I'eoskoiiorust

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.33 ®dusnyeckre U XUMHUYECKUE MTPOIIECCHI B
[MPUPOIAHBIX U TEXHOTCHHBIX CHCTEMaX

3HaeT: 0a30BbIe 3HAHUS B 00JIaCTH MAaTEMATUKH,
buzuky, GundecKoit XuMuu aist 00paboTKu
nH(MOpMAITIU ¥ aHAJIM3a JaHHBIX B 0071aCTH
AKOJIOTHH U IPUPOOTIONIB30BAHUS, CTAaHAAPTHHIE
METOJIbI TTOTYYCHHUS, HICHTH(DUKAIIUHN U
WCCJICIOBAHUS CBOICTB BEIIECTB U MAaTEPUAIIOB,
nmpaBuia 00paboTKu 1 0OPMIICHHUS PE3YJIBTATOB
paboThl, 6a30BbIe OCHOBBI €CTECTBEHHBIX HayK,
YKOJIOTHUECKHE TTPOOIIEMBI 9KO- U TEXHOCHEPHI U
MPABOBHIC OCHOBBI IPUPOJIOTIONH30BAHUS YMEET:
MPUMEHSATH 0a30BbIe 3HAHMS (PU3HMUECKUX 3aKOHOB U
aHaMM3a PU3NICCKUX SIBICHUHN IS PEeIICHUS 3a1a4
npodeccroHaIbHON IeITeIbHOCTH, BEHIOMPATh




TEXHUYECKHUE CPEACTBA JJIs1 U3MEPEHHSI OCHOBHBIX
MapaMeTpPOB TEXHOJIOTMYECKOTO MpoIecca, CBONCTB
CBHIPbsI U POJTYKIIUU, OIIEHUBATh BO3MOKHBIE
OTpUIIATEIBHBIE TTOCTEACTBHS XO3SIICTBEHHOM
NEeSATETbHOCTU Ha OKPYKAIOILYIO CPENY U METOIbI
VIy4IIEHUS KaueCTBa OKpy:karoiieit cpenbl meet
[MPAKTUYECKUI ONBIT: UCIIOIb30BAHUS 3HAHUM
MaTeMaTHYeCKUX, (U3HUIECKUX, (PU3HKO-
XHUMUYCCKUX, XUMHYECCKUX METOJIOB UCCIICIOBAHUS
1S peleHus 3a/1a4 mpodeCcCUOHAIbHON
NesATeTbHOCTH, OCYLIECTBICHUS TEXHOIOTUYECKOTO
Mporecca B COOTBETCTBUHU C PEINIAMEHTOM,
MPOBEICHUSI OLIEHKU COCTOSIHUS U BO3JIEHCTBUSI HA
OKPYKAIOIIYIO CPeAy, CHOCOOHOCTHIO
[peaM30BbIBATH TEXHOJIOTUYECKHUE MPOLECCHI IO
MHUHUMM3AIIMH HETaTHBHOTO BIIHUSHUS TEXHOTC€HHOTO
BO3JIEHCTBUS C YUETOM IIPABOBBIX OCHOB
MPUPOJIONIOJIB30BAHUS U OXPAHbI OKPYKAIOIIEH
cpebl

1.0.26 Yaenne 06 armochepe

3HAeT: 3aKOHOMEPHOCTH Pa3BUTUS IPOLIECCOB,
MPOTEKAIOIINX B aTMOC(epe, OCHOBHBIE
3aKOHOMEPHOCTH (PH3MUECKUX MPOLIECCOB B
aTMocdepe YMeeT: aHaIu3UpOBaTh MPOLECCHI,
poxonsIre B atMocdepe, 000CHOBBIBATh CTETIEHb
BIIMSIHYSI HEOJIAarONPUSTHBIX M3MEHEHUH KIMMara Ha
NpoIeCChl U SBJIEHUS B Onocdepe s

5 (HEeKTUBHOTO UCTIONIB30BAHUS TPUPOTHO-
peCcypCcHOro noreHuuana MiMeer npakruueckuit
OTIBIT: pabOThI ¢ KapTamu, rpapuuecKuMu
MarepuagaMy U TaOIuIaMi METEOaHHbIX IS
MIPOrHO3UPOBAHUS aTMOC(EPHBIX MTPOLIECCOB,
NPUMEHEHUST MUKPOKIMMAaTHYECKONH HH(pOpMaIu
TSI peIIeHUs 3a/1a4 00JI1acTH IKOJIOTHH U
IPUPOJOTIOJIB30BAHUS

1.0.13 Undopmaruka

3HaeT: OCHOBHbIE MOHATUS UHPOPMATUKH; POPMBI U
CIIOCOOBI TIPEICTABICHHS JAaHHBIX; COCTAB,
Ha3HaueHue (QYHKIIMOHATBHBIX KOMIIOHEHTOB U
MPOrPaMMHOTO 00€CTICUCHHSI, OCHOBHBIE TIOHSATHS
WHGOPMAITMOHHBIX TEXHOIOTUH ¥ HCKYCCTBEHHOTO
HHTEIUIEKTa YMEET: MMPUMCHSATH TUIIOBBIC
MPOrpaMMHBIE CPEICTBA CUCTEMBI; TTOJIB30BATHCS
CCTCBBIMU CPCACTBAMU JIJIA oOmeHa JAHHBIMH C
MCTIONIb30BaHNEeM ceTu VIHTepHeT, IPUMEHSATh
I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOTUHW P TOCTAHOBKE 1
dbopMynHpoBKe 3a7a4 B 00IACTH SKOJIOTHUH,
IPUPOAOIIONIB30BAaHUS U OXPaHbl Ipupoas! Mimeer
MPAKTHYECKHUI OMBIT: HABBIKAMH 00€CTIeUeHUS
0e30macHOCTH UH(OPMAIIMH C TIOMOIIBIO TUTOBBIX
MPOrPAaMMHBIX CPECTB, UCIIOIBL30BAHUS
MH(GOPMAIIMOHHBIX TEXHOJIOTUN NIPU PELIEHUH 3a1a4
B IIpo(hecCUOHANBHOMN IeITeTbHOCTH

1.0.14 Heopranuueckasi Xumust

3HaeT: OCHOBHEIC 3aKOHEI XHUMHH, CIIOCOOBI
[JIAaHUPOBAHUA SKCIICPUMEHTA UJIN aJITOPUTM
PCUICHUA 3a/1a4; OCHOBHBIC CBOMCTBA PIIEMEHTOB B
HX XUMHYCCKHEC NNPCBPALICHUA, XUMHYCCKHE

CBOMCTBa BCIHICCTB, IIPAKTUYICCKOC NCIIOJIb30BAHUC




TOCTIDKEHUI XUMUU; CTAHIAPTHBIE METOIBI
MOJTy4eHUsl, UIEHTU(DUKALUU U UCCIIETOBAaHUS
CBOWCTB BEILIECTB M MAaT€pPHAaJIOB, IPaBUIa
00paboTKu ¥ 0(hOPMIICHHS pe3yIbTaTOB pabOTHI
'YMeeT: IpUMEHATh 0a30BbIC 3HAHUS XUMHUHU TIPH
MPOBEICHUH XUMHUKO-aHAITUTUYECKUX
MCCJIEJOBAHNUI B 00JIACTH HKOJIOTHH U
MIPUPO/IOTIONIB30BAHNUS; IPUMEHSTh 0a30BbIC 3HAHUS
(GU3NYECKUX M XUMUYECKUX 3aKOHOB M aHATN3a
SIBJICHUI JIJIs1 pelIeHus 3a/1a4 B 0071aCTH SKOJIOTHH U
MPUPOIOTIONIB30BaHMST; 0000IIaTEIOTYYEHHBIE
pe3ybTaThl C UCTIOIb30BAHUEM XUMHUECKHUX
3aKOHOB; BBIOpaTh METOJI aHAJIN3A IS 33/1aHHOU
QHAJIUTUYECKOM 3a1aun IMeeT mpakTU4eCKUIl OTIbIT:
OCYIIIECTBJICHUS! XUMHUUECKOTO dKCIIEPUMEHTA U
0(OpMIIEHHUS €T0 Pe3yabTaTOB; METOJIAMU
MPOBEICHHS] XUMUYECKOTO aHAIN3a U OLEHKU
PE3yIbTaTOB MPUPOIHBIX M AHTPOTIOT€HHBIX
(baxTOpoB A1 permeHust MpoheCcCHOHATBHBIX 33134

1.0.16 Ananutruyeckas XUMHs U (HU3HKO-
XMMHYECKUE METO/Ibl aHaIN3a

3HAET: OCHOBHBIE 3TAIIbl XUMUYECKOTO aHAJIN3a;
TEOPETUUECKNE OCHOBBI (PU3UKO-XUMHUECKHUX
METOZ0B aHAJIN3a, METOJIbI METPOJIOTUYECKON
00paboTKH pe3ynbTaTOB aHATN3a YMEET: MPOBOIUTH
KOJIMUECTBEHHBIN aHAJIN3 COETMHEHUH C
MCIIOJIb30BaHUEM (PU3UKO-XMMHUYECKHX METO/I0B
aHasM3a; BRIOpaTh METO/ aHAJIN3A JJIs 331aHHOU
QHAJIMTUYECKOM 3a/1aui U POBOJIUTH
CTaTUCTHYECKYIO 00pabOTKy pe3ysabTaToB
AQHAJUTUYECKUX onpeneneHui MiMeer mpakTnyeckui
OIBIT: MIPOBEICHNS XMMHUECKOTO aHaIn3a u
METPOJIOTMUECKOI OLIEHKU PE3YJIbTAaTOB

1.0.37 O¢ucHble NpUIIOKEHHS U TEXHOJIOTUU

3HaeT: OCHOBHBIE MOHATHSA O(UCHBIX MPUTIOKEHUN U
TEXHOJIOTHUH, BO3MOXKHOCTH T7100aJIbHBIX
MH(GOPMAIIMOHHBIX TOUCKOBBIX CUCTEM YMEET:
COCTaBIIATh HAyYHbIE 0030PHI, pedepaTsl U OTUETHI
M0 TEMaTHUKE POBOJMMBIX UccienoBannil Mimeer
MPAKTHYECKHUI OMBIT: COCTABICHUS U O(DOPMIIECHUS
HAY4YHOU JIOKyMEHTaIlUH

1.0.20 ITpuxnagHas METPOJIOTHS

3HaeT: METO/IbI 00ECIIEUCHHS KaueCTBA M TOYHOCTH
W3MEpEeHH MPH peIIeHUH 3a]1a4u
npodheCcCHOHANTBHOM IeITeThHOCTH, OCHOBBI
METPOJIOTHH, CTAHAAPTU3AIUHN U CePTUPHUKAIINH;
HE0OX0IMMOCTh HCTOIb30BaHUS B
npodeccuoHaNbHOMN 1eATeIbHOCTH YMEET:
OCYILIECTBIISITH BEIOOP CPEACTB U3MEPEHUS 10
3a/laHHBIM METPOJIOTHUYECKUM XapaKTePUCTUKAM,
MPUMEHSTh CUCTEMHBIN TIOAXO/ B TEXHHUKO-
DKosorrnueckor cepe meeT mpakTHUEeCKUN OTIBIT:
BBIOOPA METOUK JJIsI SKOJIOTHUECKUX UCTIBITAHUN 1
MCCJIEIOBAHUM, UCTIONB30BaHUS HH(OpPMALIUU 00
OCHOBHBIX TE€HICHIIUSIX METPOJIOTHH B 00IacTH
pecypcocOepekeHus U SKOJIOTUN

1.0.22 buonorus

3HaeT: 0a30BbIC 3HAHUS €CTECTBEHHOHAYYHOTO U
MaTeMaTUIEeCKOTO IUKJIOB It 00paboTKU
nH(}OpMAITIHU ¥ aHAJIW3a JaHHBIX B 0071aCTH
PKOJIOTHH U TPUPOJIOTIONIB30BAHUS, Pa3HOOOpasue




PKUBBIX OPTaHU3MOB, IPUHIIUTIBI UX
KJ1acCU(PUKAIMU, OCHOBHBIE (PYHKITMOHAIBHBIC
CHUCTEMBI, CBSA3b C OKPYKAIOILLIEH Ccpelod YMeeT:
MPUMEHSATH 0a30BbIe 3HAHMS PU3MUECKUX 3aKOHOB U
aHaM3a PU3NICCKUX SIBIICHUHN IS PEIICHUS 3a0a4
B 00JIaCTH HKOJIOTHH U TPUPOJIOTIONIH30BAHNUS,
0a30BBIC 3HAHUS XUMUHU TIPH MTPOBECHUH XUMHUKO-
QHAIMTUYECKUX HCCIIeIOBAaHUHN B 00JIACTH DKOJIOTUH
U TIPUPOAOIIONB30BAHUS , IPUMEHSITH ONTHUMAIILHBIC
METO/bl aHAJIN3a U OLIEHKH COCTOSIHUS MTPUPOTHBIX
CUCTEM, C YU4ETOM JECHUCTBYIOLIUX OrPAHUYCHUN
MMeeT npakTUYECKUH OMBIT: NCIIOJIb30BAaHUS 3HAHUS
(dyHIaMEHTaIBHBIX pa3eioB HayK O 3emMile,
OMOJIOTHUHN TSI PEIIeHUs 3a/1a4 B 00JIACTH SKOJIOTHH
U TIPUPOAOIIONE30BAHUS , BIAJCHHUS COBPEMEHHBIMU
METOAaMH HaOJIOICHUS U OLIEHKH COCTOSHUS
OKpY>Karolleu cpeibl

1.0.17 KonmounHas XxumMus

3HaeT: TEpPMOJAMHAMUKY MOBEPXHOCTHBIX SIBIICHUI
TUCTIEPCHBIX CUCTEM YMEET: OPUEHTUPOBATHCS B
npobieMax XUMHH, BOSHUKHOBEHUH JTUCTIEPCHBIX
CHCTEM, UX YCTOMYMBOCTH M cBOWcTBax MMeer
MPaKTUYECKHUI OIBIT: U3yYEHHS CBOMCTB
TUCTIEPCHBIX CUCTEM U METOJIOB 00paOOTKH JTAHHBIX

1.0.27 Yuenue o ruapochepe

3HaET: CTPYKTYPY BOIHBIX OOBEKTOB,
3aKOHOMEPHOCTU UX (popMHUpOBaHUS U
TpaHc(opmaIuu, MOHIATHE THAPOTOTHIECKOTO
[IAKJIa BOIHBIX 00ObEKTOB U OCHOBHBIE
TUAPOJIOTHYECKHE MPOIIECCOB B BOOEMAX YMEET:
aBaTh XapaKTePUCTHKY (DPU3UKO-XUMUYECKUX
CBOMCTB BOIHBIX O0BEKTOB, OLICHUBATH (PU3UKO-
reorpaduyeckne HakTopbl B BOAHBIX 00BEKTAX
MeeT npakTUYECKU OMBIT: UCIIOIb30BaHUS
3HAHUN 00 HYBOIOLUU TUAPOChHEPHI MO
BO3/ICHCTBUEM MPUPOTHBIX U AHTPOTIOTEHHBIX
dakTopoB 175 perieHus npodecCHoHaIbHBIX 33134,
CTaTUCTUYECKON 00pabOTKM U aHAN3a
CUIPOJIOTHYECKON MH(POpMAIHH

1.0.15 Oprannueckast XumMust

3HaeT: OCHOBHbBIE 3aKOHBI XUMHUH, CTIOCOOBI
[JIJAHUPOBAHUS DKCIIEPUMEHTA WA AJITOPUTM
perieHus 3aj1a4 YMeeT: IJIaHUpOBaTh U
OpraHU30BaTh padOTy MO PEUICHUIO 3aad,
BBINIOJIHEHUIO XUMHUYECKOT0 KcriepumenTa Mmeer
MPAKTHYECKHUI OMBIT: TOMCKAa HH(DOPMALIUH JIIIst
pEIIeHUs] TOCTABJIEHHBIX 33/1a4, HABBIKAMH
OCYUIECTBIICHUSI XUMHUYECKOTO KCIIEPUMEHTA

1.0.23 Vuenune o 6uochepe

3HaeT: OCHOBHBIE 3aKOHOMEPHOCTH CTPOCHUS U
PBOTIOITMN OMOChephl YMEET: UCTIOIb30BaTh
CHCTEMHBIN aHAJIN3 U CUHEPrEeTUYECKUN MMOAXO0 K
M3YUYCHHIO OKpY>Karolei cpenbl Umeet
MPAKTHYECKHUI OTBIT: UCTIOIH30BAHHUSI CBEJICHUS O
CTPYKType Orochepsl Tl pelieHrs SKOJIOTHUECKUX
npoOieM

Y4ueOHast MpaKkTUKa (Hay4HO-UCCIIe0BaTeIbCKast
paboTa, oy4YeHue MepBUYHBIX HABBIKOB HAYIHO-
ncclieoBaTeIbckoi padoTel) (2 cemectp)

3HaeT: 0CHOBHbIE MeTO/IbI cOopa, 00paboTKH,
CHCTEMaTH3aIlNK U aHalIn3a HHGOPMAaIMK B 00JIacTH

OKOJIOTHMHU U ITPUPOAOII0JIB30BAHUHN, TIPUHITUIIBI




MPOSKTUPOBAHUS U TIPECTABICHUS O
npodeccroHaIbHON U HAyYHO-UCCIIEIOBATEIIbCKON
eI TEIbHOCTH , 0a30BBIC 3HAHUS I cOOpa u
00paboTKu MHGOPMAIIMK B 00JIACTH SKOJIOTHH U
MPUPOJIOTIONIE30BAHUSL YMEET: (POPMYITUPOBATH
3aJlauu MCCIIE0BaHUS IPUPOIHBIX CPel, IPUMEHSATD
0a30BbIC 3HAHUS (PU3MUECKUX U XUMUIECKUX
3aKOHOB U aHAJIM3a SIBIICHUH JJIs pelIeHHs 3a/1a4 B
00J1acTH YKOJOTHH U TIPUPOIOTIONB30BaHus VimeeT
MPAKTUYECKHUM OMBIT: TOATOTOBKU PE3YyJILTAaTOB
HAyYHO-HMCCIIE0BATEIILCKON JIEATEIBHOCTH ISl UX
pacpOCTpaHEHHUs , UCTIOJIb30BAHUS 3HAHUN
€CTEeCTBEHHOHAYYHOTO U MAaTeMaTHIECKOTO IIHKJIOB
JUISL CHCTEMaTU3aluK JaHHBIX [Tl pEelIeHUs 3a/1ad B
00JTaCTH YKOJOTHH U TIPUPOJIOTIOIE30BAHUS

VueOHast MpakTuKa (Hay4IHO-UCCIIeI0BAaTEIbCKas
paboTa, moTy4eHne ePBUYHBIX HABBIKOB HAyYHO-
MCCIIeIOBaTEIbCKOM paboThl) (4 cemecTp)

3HaeT: MEeTOZI0B 0TOOpa MPOod 0OBHEKTOB

OKpY KaIoIIel cpeapl YMeeT: MPOBOIUTE 00padOTKyY
U CHCTeMaTHU3alMI0 HH(POPMAIUH PU TPOBEACHUN
HKOJIOTMIECKUX UCCIIEIOBAHNH , TOATOTABINBATh
OTYETHI, COCTABISATH TAOIHIIBI, CTPOUTH IpaUKH U
MMPE3CHTAINHNC UCITIOJIB30BAHUEM KOMIIBIOTCPHBIX
MporpaMM, MPUMEHSTh TEXHOJIOTUHU
UH(OPMAITMOHHOTO 00ECTICYCHUS TIPU
UCCIIEIOBAHUN TEXHOJIOTHYECKUX IporieccoB Mmeer
HpaKTI/I‘IeCKI/II\/'I OIIBIT: UCITIOJIB30BAHUSA 3HAHUA
(dbyHIaMEHTAIBHBIX Pa3AesioB HayK O 3eMIe,
OHOJIOTHH JUISl pEIIeHUs 3a/1ad B 00JIaCTH KOJIOTHU
U IPUPOJIOTIONB30BAHUS , TOJTOTOBKH PE3YIIbTaTOB
npodecCroHaTFHON 1 HAyYHO-MCCIIEI0BATEIHCKON
e TEILHOCTH JITISl X PACTIPOCTPAaHEHUs, HABBIKOB
3alllUT pe3yJbTaToB CBOU MpodeccuoHaNIbHOMN
NesITeIbHOCTH U apTYMEHTHPOBAHHOTO BEICHHS
TUcKyccuu , coopa, 00paboTKH, CUCTeMAaTH3aIu|
UH(pOpMaIK, BEIOOpa METOZOB U CPEJICTB PEIICHUS
33124 110 SKOJIOTHH U TIPUPOJIOTIONE30BAHHUIO,
COCTAaBJICHUSI OTYETOB C TIOMOIIBIO MPUKIIATHBIX
porpaMMm

[Ipou3BoACTBeHHAS TPaKTUKA (OPHEHTUPOBAHHAS,
nudposas) (4 cemecTp)

3HaeT: METOJI0B 0TOOpa Mpod 0OBHEKTOB

OKpY KaIoILEeH cpeibl YMEET: ONpeensaTh
MMEIOIIHNECS] OTPAaHUYCHHS B PaMKaxX MOCTaBICHHON
3a/1a4, IPOBOJUTH 00PaOOTKY M CHUCTEMATH3AIIHIO
WH(OPMAITIHU TIPU TTPOBEACHUH IKOJIOTHIECKUX
vcciieIoBaHni MiMeeT npakTUYeCKUid OTIbIT:
ompe/eIeHUs] ONTUMAIBHBIX CIOCOO0B PEIICHUS
[MOCTaBJICHHBIX 3a7a4, COCTABJICHUS OTYETOB C
MOMOIIBIO MPUKIIATHBIX TPOTPaMM, UCTIOJIb30BAHUS
3HaHUA (DyHIaMEHTaJIbHBIX Pa3/IesioB HayK O 3emiie,
OUOJIOTUH TS PEIIeHUs 3a/1a4 B 00JIACTH SKOJIOTHH
Y IPUPOIOIIONIB30BAHUS

YueOHast mpakTHKa (03HAKOMUTETbHAs) (2 ceMecTp)

3HAaeT: OCHOBEI 0a30BBIX 3HAHMI
€CTECTBEHHOHAYYHOTO U MAaTEMaTHUYE€CKOTO IUKJIOB
151 cOopa MHGOPMAIIMK U aHAIi3a TaHHBIX B
00J1aCTH SKOJIOTUHU U PUPOIOTIONB30BAHMS,

e CTBYIOIIEE 3aKOHOIATEIHCTBO B O0JIACTH
AKOJIOTUU U TIPUPOAOIIONIH30BAHUS YMEET:

dbopMynHpoBaTh 3a/1a4n UCCIIECIOBAHUS TPUPOTHBIX




cpen MmeeT nmpakTUYeCKUi OMbIT: 00paboTKH
UHOPMAITUH TP IPOBEICHIUH XHMHUKO-
QHATMTUYECKUX MCCIIEOBAHUHN B 00IACTH IKOJIIOTUU
U IPUPOJIOTIOITB30BAHUS

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI COCTABIAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboTHI

Pacnpez[eneHHe Mo CEMCCTpaM

N Bcero B Jacax
Bun yuebuoid padots: 4acoB Homep cemectpa
6
OO61mas Tpya0€MKOCTh AUCIIUTIITMHBI 72 72
AyoumopHhvie 3auamusi: 32 32
Jlexumu (JI) 16 16
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 16 16
JIabopatopusbie padotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 35,75 35,75
MOATOTOBKA K 3a4ETY 5,75 5.75
MIOJTOTOBKA K KOHTPOJIbHBIM paboTam 30 30
KoHCynbranuy 1 NpoMeKyTouHask aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. ConepkaHue TUCHMIIIIMHBI

Ne

paszena HaumenoBanue paszienoB QUCHUILIHHEL

O0beM ayTUTOPHBIX 3aHATUN O BUIaM B

gacax

Bcero JI 113 JIP

MeTOI[BI, HCIOJIB3YIOUINEC PCHTTCHOBCKOC U3JIYUCHUC
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YO, BuanmMas u KosebaresbHas CeKTPOCKOTHUS

MeTtoaer ®OC u XAFS, AMP u OI1P

MeToabl 27EKTPOHHOM MUKPOCKOIIUY U MacC-
CIIEKTPOMETPUH

A WIN|—
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5.1. Jlexkuuu

No No
JeKIMu{pasaenal

Kon-

HanmenoBanue uimm KpaTKO€ COACPIKAHUC JICKIIMOHHOT'O 3aHATHA BO

qaCcoB

CpPaBHEHHH C JPYTMMU BUJAMU.

PEeHTreHOBCKOE U3IIyYeHUE: quana3oH, CBOUCTBA. [loaydeHne peHTreHOBCKOro
M3Ty4EHUs! B PEHTI€HOBCKOM TpyOKe U B CUHXPOTpOHE. PacumdpoBka cTpyKTypbl
C UCIIOJIb30BAHUEM CPEIICTB UCKYCCTBEHHOIO UHTEIIIIEKTA. TOPMO3HOE U
XapakTepucTHIeckoe uanyuenue, K-, L-, M-cepun, 3akoH Mo3znu. YO-u3nyueHue:
IMana3oHbl )KECTKOro U MArkoro Y@, ceoicTsa. TBEPAOTENIBHbIE U Ta30pa3psiIHbIE
ncTOYHUKHN YO. [TonynpoBOJHUKOBBIE HCTOUHUKHN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYILECTBA U HEIOCTATKU ITOIYIIPOBOJHUKOBBIX HCTOYHUKOB B




Onrtuueckuit nuanazon: YO, suaumsiii, UK. MicTounnkyn BUIUMOrO U3ITydeHHUS.
JlromuHECcTieHTTNs, Ta3epHbie UCTOUHUKHU. K-muanaszon: OnvKHUN, CpEeTHUN,
nansauil UK. MukpoBOIHOBBIN quamna3oH. PagnoBoiHOBOE U3ITyYEHHUE:
Mana3oHbl, ICTOYHUKH, TpUMEHeHuE. McciienoBanre CTPYKTYpPhl BEIIECTBRA.
[Tpsimast u oOpaTHas CTPYKTypHast 3a1ada. [[porpaMMHBIe CpeCTBA HA OCHOBE
MCKYCCTBEHHOTO MHTEJUIEKTA JIJI PELICHHS CTPYKTYPHBIX 3a/1a4.

CtpykTypa, OMMKHUN U JATBHUN MOPSIKUA, KPUCTAITHIHOCTh, MOHO- H
MOJIMKPUCTAILI, aHU30TPOIIUS CBOMCTB. PEHTI€HOCTPYKTYpHBIN aHAIN3.
O6pa3oBanue n1udpakIMOHHBIX MakcuMyMoB. Metoas! Jlays u Bynbda-bparra.
PCA npu noMoIu MOHOKpUCTalIbHOTO AudpakTomerpa. M3yuaemble 00beKTHI, R-
¢akrop. PacmmdpoBka cTpyKTypsl 110 JaHHBIM MOHOKpHUcTainbHOro PCA ¢
MCII0JIb30BaHUEM CPEICTB NCKYCCTBEHHOTO UHTEIUIEKTA.

[TopomikoBelit POA. 3anuck nudpakrorpamM, ypaBHenue Bynbsga-bparra.
XapakTepuCcTUKU JTUPPAKIUOHHBIX MAaKCUMYMOB, NoTy4daemasi uHopmanus,
ypasHeHue Llleppepa. ManoyrinoBoe peHTIT€HOBCKOE PacCesHUE: U3y4aeMble
00BEKTHI, 3aITUCh U paciindpoBka ganHbIX MYPP. Husko- u
BBICOKOTEMIIEPATYPHbIE IPUCTABKHU: HEOOXOIMMOCTb UCIIOJIb30BaHMS, peaan3aius,
[IPUMEHEHNE ISl UCCIIEJOBaHUMN.

Cnexrpockonus. [Jucnieprupytomiue CneKTpoMeTpsl. JlucneprupoBanue cBeTa Ha
npusMe, TUGPaKIIMOHHON peniéTke, CBeTOPUIBTPax, MPUMEHEHHE CBETOIUO/IOB.
Henucneprupytonuii CEKTpOMETP: MPUHIIUTI, BOBMOXHOCTH, IPEUMYIIIECTBA.
Y®-sunumas, omxHsas MK cnekrpockonus. XpoModopbl, ayKCOXpOMEI. [ HIico-,
0aTOXPOMHBIN CJIBHT, TUTIO- M TUTIEPXPOMHBIN 3P PEKT — 4eM 00yCIIOBICHBI U
BBI3BAHBI.

WNurterpupytomias chepa. Ontuyeckasi INIOTHOCTh, TUANa30HB A M JUTMH BOJIH.
[Tponyckanue. [llupuna 3anpeménnon 30861, OnpeneneHue, NpakTHIecKoe
3HaueHue. Typouaumerpus, Hegenomerpusi. CyIIHOCTh METOJIOB U IPUMEHEHHUE.
Jlnnamuueckoe cBetopaccesiuie. CylHOCTh METO/Ia U IPUMEHEHHE.

BO3HUKHOBEHNE U BU/IbI JIIOMUHECLIEHIINNU. JIFOMUHECIIEHTHAS CIIEKTPOCKOTIHSL.
CymHocTh MeTona u npuMmeHenne. MK-cnexkrpockonus. Bo3HUKHOBEHNE U BUBI
kosneOanuii. [Ipumenenue it cTpykTypHoro ananusa. [Ipodononroroska st UK.
3anuch CEKTPOB € TBEP/BIX BEUIECTB (Ta0NETKH, CYyCIIeH3UH, TUIEHKH ). MeTonbl
orpaxenus. HIIBO.

3anuch CEKTPOB IS )KuAKocTel U razoB. MK cnekTpockonus ucmyckaHus.
Cnexrpockonus KP. BozuuknoBenue konedanuii. Csasb ¢ UK crekrpockomnueit.
CTpyKTYpHO-TpYNIIOBON aHAJIN3 B KOJIEOATEIbHON CIIEKTPOCKOIHH.

Metoabl @IC, KHHETHYECKAs YIHEPTHS IEKTPOHA. VICTOUHUKH U3TydeHus,
XUMHUYECKUH cIBUT U cymHOCTh MeTo1oB YOIC u POC. O6paszoBanue Oxe-
PIIEKTPOHOB, CYITHOCTh U MpUuMeHeHue Oke-CeKTpOCKonu. Bo3HUKHOBEHHE
PEHTT€HOBCKOM (piryopecueHum, CynHocTs u npuMeHerne POC.
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YerpoiictBo npubopoB @IC, cXOACTBO U pa3aIndms JUIsl KaKI0T0 METOAA.
Bo3HnukHoBeHME ClIeKTpoB XAFS, XuMHuueckuil CABUT. YCIIOBHS 3aMUCH CIIEKTPOB
XAFS, 3anuch CIeKTpoB JIsl pa3HbIX 00pa3IoB.

11

Metonsl XANES u EXAFS, nonyuaemas nnpopmanusi. BosuukHoBeHne
MarHUTHOTO PE30HAHCa, yCIOBUs BO3HUKHOBeHUS SAMP, XapakreprncTuku nomieun.
Xumunueckui casur B IMP, koHCTaHTa SKpaHUPOBAaHUS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBHE, TApAMETPBI, onpeneisieMsie B IMP.

12

3anuck cnektpoB AMP, @ypre-cniekrpomerpsl, AByMepHbIi SIMP. Criektpockonus
OI1P, ciuHOBBIE BeliecTBa, g-GpakTop, XUMUUECKHii caBur. HanpaBnenus
npuMmenenus JIIP, cniHOBbIE METKH, CIUHOBBIE JIOBYLIKH.

13

OO011Ke TPUHLIUIIB ANEKTPOHHONH MUKPOCKONIMU. Buibl u3nydeHuid,
00pa3yroIMXcs Ipy B3auUMOACHCTBUH IEKTPOHHOTO JIyya ¢ 00pa31om.
CkaHupyolas 1 IpoCBEYMBAIOIIAsl AEKTPOHHAsI MUKpockonust. ConmyTCTBYIOIINE
MeToj1bl, HonydaeMast uHGopmarus. IIpodomnoaroroBka Juist 3EKTPOHHON




MUKpOCKoruu. OcOOEHHOCTH MOATOTOBKU 00pa3ioB st COM. [Ipobonoaroroska
g [IOM.

OCHOBHBIE IPUHIUITBI MACC-CIIEKTPOMETpUH. PesxnMbl paboThl Macc-
cnexrpomerpa. KBanpymnonbsHas, BpemsinponérHas 1 MAJIJIN macc-
crnexkTpoMeTpusi. OcOOEHHOCTH U MPUHLIUIIBI peaTu3alii aTOMHO-CHUJIOBOH,
TYHHEJIbHOW U OnrxHenonsHoN Mukpockonuu. uddepennnansuas
CKaHMpYIOIIas KaTopuMeTpHsl. TepMorpaBuMeTpudeckuii anains. [IpuHummns!
paloThI 1 MoTy4yaeMasi HH(OpMaIys.

14 4

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne Ne

HaunmenoBanue uimm KpaTKOC COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa
SaHATHUA[PpA3ICIa

Koi-
BO
4acoB

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

[IpoGonoaroroBka juist Tepmudeckoro ananuza (TA), o6paboTka gaHHbIX TA,
nHTeprpeTanys TA KpHUBBIX, T0Jy4aeMble TapaMeTPhI

[IpoGonoaroroBka st COM. Heopranndeckue u opraHndeckue 00bhEeKTHI.

[IpoGomonroToBka 1 0COOEHHOCTH MUKpOaHan3a oopa3ioB Meronamu EDS,
'WDS, EBSD, XRF

[Tpo6onoaroToBka asst [I9M BeICOKOTO paspenieHus

[IpoGomoaroroBka st macc-cnekrpometpun, UK, KP, YO-sugumoii
CIIEKTPOCKOTTHHI

2
3
4
5
6
7
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[Ipob6omnonroroBka st MmetonoB PCTA, POA, AMP, OITP.

5.3. JlaboparopHbie padoThI
He npenycmotpensl

5.4. CamocrosiTesibHasA padoTa CTyIeHTA

Brimonuenune CPC

Crucoxk nureparypsl (C ykazaHUEM
[TonBun CPC pas3zeroB, miaB, CTpaHuIl) / cchuika Ha  [CemecTp

pecypc

Koi-
BO
JacoB

dusnuecKre METOAbI UCCIEIOBAHNS:
METOJIbl MATHUTHOTO PE30HAHCa, MacC-
CIIEKTPOMETPHH, 30HI0BOM M 3JIEKTPOHHOM
MUKpOCKoNuu: ydeOHoe mocooue / B.B.
AnuH. — YensOunck: M3naTenbCkuii IEHTP
HOYpI'Y, 2020. — 96 c. dusnyeckre METOABI
WCCIIEOBAHMS, HCTIOIB3YIONTHE DIICKTpOMar-
HUTHOE M3JTyueHHe: yueOHoe nocobue / B.B.
AnuH. — YensOunck: 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 HCCIIET0BATEILCKUN
ToMCKHI TOCYITapCTBEHHBIN YHUBEPCUTET,

IIOAIOTOBKA K 3aqéTy

5,75




2011. — 56¢. PactpoBas anekTpoHHas
MUKPOCKOTIHS JIJIs1 HAHOTEXHOJIOTHA.
Mertoabl U npuMeHeHne. — M.
W3narenscTBo "JlabopaTopus 3HaHMA",
2014. — 600 c. ba3suis, O. K. BBenenue B
Kypc «Pu3ndeckre MeToAbl UCCIIETOBAHMS B
xuMumny : yuebnoe nocodue / O. K. baspuieb.
— 2-e m34. — Tomck : TT'Y, 2016. — 132 c.
JlykoB, B. B. ®uznueckue MeTonbl
HCCIIEIOBaHMS B XUMHH : ydeOHOe mocooue /
B. B. Jlyxos, W. H. Illep6akoB. — PocToB-
Ha-Jlony : O®Y, 2016. — 216 c.

duznyecKkrue METOAbI UCCIIEA0BaHU:
METO/Ibl MATHUTHOT'O PE30HAHCA, MaccC-
CIIEKTPOMETPHUH, 30HJIOBOM U IEKTPOHHOU
MUKpOCKOIIUU: ydeOHoe mocobue / B.B.
ApnuH. — YenssOunck: M3naTenbCkuii IEHTP
HOYpI'Y, 2020. — 96 c. dusnyeckre METOABI
MCCIIETOBAHMSI, UCIIOJIb3YIOIINE AIIEKTpOMar-
HUTHOE M3JTyueHue: yuebHoe nocobue / B.B.
ApnuH. — YUenssOunck: M3naTenbCkuii IEHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesnu E.A.,
baokunaa O.B., CBetmnunsbnii B.A.
TepMuueckuii aHaIn3 OpraHUYeCcKUX
[MOJTUMEPHBIX MaTepUajIOB U KOMIIO3UTOB.
YuebHoe nocobue. — ToMmck:
[MOITOTOBKA K KOHTPOJILHBIM paboTam o . 6 30
HanmoHnanpHbIN HCCIe10BaTENbCKUI
ToMCKuli TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PacTpoBas snekTpoHHas
MUKpPOCKOIIHUS AJ11 HAHOTEXHOJIOTUH.
MeToabl 1 puMeHeHne. — M.:
W3narensctBo "JlabopaTopus 3HaHuit",
2014. — 600 c. ba3suis, O. K. BBengenne B
Kypc «DHU3NUECKUE METO/IbI UCCIIEOBAHUS B
xuMuW» : yueonoe nocodbue / O. K. bazbuib.
— 2-e u3g. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®uznueckue MeToabl
WCCIIEIOBAHMS B XUMUH : yueOHOe mocobue /
B. B. Jlykxos, U. H. [llep6akoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl POBeeHNsI TEKYIEro KOHTPOJIsl YCIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabsusie meponpusitus (KM)

Haszpanue -
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO|Bec [Topsinok HauKMcnaeHus 6AIOB
KM|mecTp| KoHTpouIs Oamn eTcs B
MEPOIIPUATHS
[1A
1 6 Texymmii KP1 1 5 |KontposnpHas paboTa MpOBOAUTCS HA 3a4er




KOHTPOJIb

MPaKTUYECKOM 3aHATUU B Te€UeHUE 45 MUHYT
[MMCHBMEHHO 110 OmiteTaM. B Omiiere — nBa
BOIIPOCA U3 CIMCKA, MPUJIAraroierocs K
Ka)KJ10M KOHTPOJIbHOM. CTyJI€HTBl MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee M0 METOIUYECKUM
MaTepHaliaM, MPeACTaBICHHbIM B CUCTEME
OnekTpoHHbIN FOYpI'Y.

5 6ayoB — Ka)IbIil BOIIPOC PACKPHIT
MOJIHOCTBHIO, CTYJICHT TTOKa3aJl OTJIUYHBIC
3HAHUSI, 1aH NPABUJIBHBIA OTBET HA KaXbII
3aJIaHHBIN BOTIPOC, 4 6asia — KaK bl BOPOC
[PACKPBIT XOPOIIO, C JOCTATOYHON CTENEHbIO
MOJIHOTHI, 3 Oajia — KaXK/IbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OTIPE/ICTICHHBIC
HEJ0CTATKH 10 MOJTHOTE U CONEPKAHUIO
Ka)KIOI'0 OTBETA, 2 0ajlia — OTBETHI HE
SIBJISIIOTCS JIOTHYECKH 3aKOHYCHHBIMH H
000CHOBAHHBIMHM, KAl IIOCTABIICHHBIN
BOIIPOC PACKPHIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
MaTepualia, B OTBETaX MPUBOASITCS
0CCCHCTEMHEBIE CBEICHUS, OTHOCSIIHUECS K
MOCTaBJIEHHOMY BOITPOCY, HO HE JIAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJIH COZIEP’)KaHUE OTBETOB HE
COBIAJIA€T C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— rpyOble OMUOKH B OTBETE, BEPHBIMHU
sBisgoTcst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB Ha BOIIPOCHI.

Texymnii
KOHTPOJIb

KP2

KonTposnpHas paboTa npoBOIUTCS HA
[IPAKTHYECKOM 3aHITHU B TeUeHUE 45 MUHYT
MUCbMEHHO 1o OmieraM. B 6unere — aBa
BOIPOCA U3 CIMCKA, IPUJIararoierocs K
Ka)KJ10M KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee MO METONYECKUM
MaTepuaiam, IpeJCTaBICHHbIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6anmnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NIOKa3aJl OTJINYHbIE
3HAHUS, JaH IPaBUIIbHBIN OTBET HA KAXKIbIN
3aJaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
PACKpPBIT XOPOILIO, C JOCTATOYHOHN CTEIIEHBIO
MOJTHOTHI, 3 0ajia — KaXKIbli BOMPOC PaCKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCS OIPEIEIICHHBIE
HEJOCTATKH 110 MOJTHOTE U COJIEPKAHUIO
Ka)JIOTO OTBETa, 2 0ajsa — OTBETHI HE
SBIISIFOTCS JIOTHUECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMH, Ka)K/IbIi TIOCTABIEHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIBHO C
TOYKH 3PEHUS ITOTHOTHI ¥ IITyOMHBI U3JI0KESHUS
MaTepHalia, B OTBETaX MPUBOASATCS
OeccrucTeMHbIE CBEICHUS, OTHOCSIIUECS K
[MOCTABJIEHHOMY BOITPOCY, HO HE JJAOIIHE

OTBCTA HA HETO, OTCYTCTBYIOT OTBCTHI HA BCC

3a4CT




BOIIPOCHI WJIN COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpOCcoM, 1 Gast
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0amI0B — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP3

KonTtponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSITUU B T€UCHHUE 45 MUHYT
MUCbMEHHO O OmitetaMm. B Onitete — nBa
BOITPOCA U3 CIUCKA, MPUJIATAlOIIETOCs K
Ka)KJ10M KOHTpOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHraiaM, MPEACTaBICHHBIM B CUCTEME
OnexTpoHHbl FOYpI'Y.

5 6auI0B — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIC
3HAHUSI, 1aH MPABUJIbHBIA OTBET HA KaX bl
3a/laHHBII BONPOC, 4 Oaia — Kax bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTETEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICTICHHBIC
HEJOCTATKH IO MOJIHOTE U COJIEPKAHUIO
Ka’kI0Tr0 OTBETA, 2 0ajljila — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHYEHHBIMH U
000CHOBAHHBIMH, KaKIbIM TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PSHUS TIOTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpocoM, 1 6as
— TpyOBIe OIIMOKHU B OTBETE, BEPHBIMH
saBirsitoTest Meree 50% orsetos, 0 6amIoB — HET
OTBETOB Ha BOIPOCHI.

3a4CT

Texymnii
KOHTPOJIb

KP4

KonTpomnpHas paboTa mpoBOIUTCS HA
MPaKTUYECKOM 3aHATUU B TeUeHUE 45 MUHYT
MUCbMEHHO O OmiteTaMm. B OuiteTe — nBa
BOITPOCA U3 CIUCKA, MPUJIAraloIIerocs K
Ka)KJ10i KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOINYECKUM
MaTepHayiam, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbld FOYpI'Y.

5 6aJuI0B — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaX bl
3a/1laHHBII BOIpOC, 4 Oalia — Kaxablil BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJOCTATKH IO MOJIHOTE U COJIEPKAHUIO
Ka’kKJI0T0 OTBETA, 2 0ajljla — OTBETHI HE
SIBJISIFOTCS JIOTMYECKH 3aKOHYESHHBIMU U

000CHOBAHHBIMH, KaKJIBIH IMOCTABICHHBIN

3a4CT




BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PCHUS TIOJTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCCHUCTEMHBIE CBEJICHUS, OTHOCAIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJIN COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpocoM, 1 Gas
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0amIoB — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP5

KonTtponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSTUU B T€UCHHUE 45 MUHYT
MUCbMEHHO 10 OmitetaMm. B Onitete — nBa
BOITPOCA U3 CIUCKA, MPUJIATaloIIeToCs K
Ka)KJ10M KOHTpOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHraiaM, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbld OYpI'Y.

5 6aJuIOB — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH MPABUIIbHBIA OTBET HA KaX bl
3a/laHHBII BONPOC, 4 Oaiia — Kax bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTETIEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YVIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJOCTATKH MO MOJIHOTE U COJIEPKAHUIO
Ka’kI0T0 OTBETA, 2 0ajljila — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHUYEHHBIMH U
000CHOBAHHBIMH, KaKIbI TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PSHUS TIOTHOTHI ¥ TITYOUHBI U3JI0KCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKAaHUE OTBETOB HE
COBIIAJIAET C TIOCTABJICHHBIM BOIIpOCcoM, 1 Gas
— TpyOBIe OIIMOKHU B OTBETE, BEPHBIMH
saBirsitoTest Meree 50% orsetos, 0 6amIoB — HET
OTBETOB HA BOIIPOCHI.

3a4CT

Texymnii
KOHTPOJIb

KP6

KonTpomnpHas paboTa mpoBOIUTCS HA
MPaKTUYECKOM 3aHATUU B TeUeHUE 45 MUHYT
MUCbMEHHO O OmiteTaMm. B OuiteTe — nBa
BOITPOCA U3 CIUCKA, MPUJIAraloIIerocs K
Ka)KJ10i KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOINYECKUM
MaTepHayiam, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbl FOYpI'Y.

5 6aJuI0B — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaX bl
3a/1laHHBII BOIPOC, 4 Oaia — Kaxablil BOIIPOC

ACKPBIT XOPOILO, C JIOCTATOYHON CTENEHBIO

3a4CT




MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJOCTATKH MO MOJIHOTE U COJIEPKAHUIO
Ka)kJIOTO OTBeTa, 2 0ajljia — OTBETHI HE
SIBIISIIOTCS JIOTHYECKH 3aKOHYCHHBIMU U
000CHOBAaHHBIMH, KaKJIbIH IMOCTaBICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PCHUS TIOJTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
0CCCHCTEMHBIC CBEICHUS, OTHOCSIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpOCcOM, 1 Gas
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0amIo0B — HET
OTBETOB Ha BOIIPOCHI.

IIpome-
JKyTOUHAast
arTecTanus

3a4ET

[TpomexyTouHas artectanus (3a4ér)
POBOJUTCS B YCTHOU popme. B Gunere aBa
BONpoca. J[1s MoAroToBKYM NpeaararoTcst
BOIIPOCHI K 3a4€Ty. 3a OTBET HA KAXKIbIN
BOIPOC CTYAEHT MOXKET IIOJIYyYUTh
MaKCHUMAaJIBHO 5 0aJijioB, KaKIbIH BOTIPOC
uMeeT Bec — 1, BCero 3a OMIeT — MaKCUMaJIbHO
10 6amnoB. Kpurepuu onieHMBaHUS OTBETA Ha
BOIIpOC B Obusiere: 5 6ayioB — CTYACHT
IEMOHCTPUPYET: ITyOOKUE HCUEPIIBIBAIOIIIE
3HAHUS B TOHUMaHUU, U3JI0)KEHUU OTBETa Ha
BOMPOC, OTBET JIOTUYECKU MTOCIIEI0BATEIbHbIH,
COZIEPKATEIIbHBIN, ITOJTHBIN, IPABUJIBHBIA U
KOHKPETHBII; 4 Oajuia — TBep/Able 3HAHUS
MaTepualia, IpaBUIbHOE MOHUMAHKE
CYILIIHOCTH U B3aMMOCBSI3U pacCMaTpHUBaEMbIX
[IPOLIECCOB U SBJICHUH, OIHAKO, OTBET
HEJ0CTAaTOYHO ITOJHBINA, UMeroTcs 1-2
HE3HAYMTEIbHBIX 3aMEeUaHus MPEenoiaBares,
MOCJIEIOBATENbHBIA U KOHKPETHBIN OTBET,
CTYJCHT CBOOOZHO YCTpaHSET 3aMEUaHuUs
[peroiaBaTeis Mo OTAEIbHBIM YacTIM U
MyHKTaM OTBeTa; 3 Oalijia - TBEp/ble 3HAHUS U
MOHUMaHHE OCHOBHOTO; OTBET HE COJEPIKUT
rpyObIX OIIMOOK, HO €CTh OoJee 2-X
HETOYHOCTEN M 3aME€YaHuM, IPU YCTPAaHEHUU
HETOYHOCTEH M HECYIIIECTBEHHBIX OIINOOK B
OCBEIIEHUHU OT/EJIbHBIX MOJ0XKEHHUH
TpeOyIOTCSI HABOJISIINE BOIIPOCHI
npernojasatesis; 2 0amia —TpyOble OIIUOKY Mpu
0TBeTe Ha Borpoc, He bonee 50% oTBeTa
COCTABJIAIOT [TPaBUJIbHbIE CBEJICHUS, CTYACHT
NIEMOHCTPUPYET HEYBEPEHHBIE U HETOUHBIE
OTBETHI Ha HABOJISIINE BOIIPOCHI
npenoaasarelis, 1 6am1 — rpyoble oMKy B
otBeTe, MeHee 50% SIBIIAIOTCSI BEpHBIMU,
CTYZIEHT IEMOHCTPUPYET HETIOHUMaHHE
CYIIIHOCTHU W3JIaraeMbIX MookeHuit; 0 6amion
- HET OTBETA Ha BOIPOC.

3a4CT




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
IIPOMEKYTOYHOMN IIpouenypa nposeneHus Kpurepun
aTTECTAIH OLICHUBAHUs
W ToroBblil pedTHHT 00yyaronierocsi MoXet (POpMUpOBaTHCS Ha
OCHOBAaHHUU TOJIBKO TEKYILIETO KOHTPOJIS, IIyTEM CIIOKEHUS
PEUTHHTA 32 MOJYYECHHBIE OLIEHKH 33 KOHTPOJIbHO-PEUTHHIOBBIE (B cOOTBETCTBUU C
3a4er MEpONPUITHS TEKYIIEero KOHTposs. CTyqeHT BIpaBe npuiiTy Ha |om. 2.5, 2.6
3a4€T 1A YAYYIIEHUs CBOEro perTuHra. [IpomexyTounas [Tonoxxenus
arrectanus (3a4€T) IpOBOIUTCS B yCcTHOU popme. B Guiere aBa
BoIpoca. J{Jisl MOArOTOBKH MPEAIAararoTCs BOIPOCHI K 3a4ETy.

6.3. ITacniopt ¢oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIIETEHIINH €3yJIbTaThl 00yUYEHHUS RangEe
YK-1 3HaeT: MEeTO/Ibl aHaJIN3a OOBEKTOB OKPYXKAIOILEH Cpeibl HH
VK-1 YMeeT: MpoBOAUTH 00paOdOTKY M CHUCTEMATH3AINI0 HHPOPMAIIMHU IS PEIICHUs TAANANE
[MOCTAaBJICHHBIX 33124
YK-1 lMeeT npakTHYEeCKUi OMBIT: BBIOOpA METOIOB PELLIEHUS IIOCTABIEHHBIX 3afad  [+HH+{HHH
3HaeT: 0a30BbIC 3HAHUA B O0JIACTH MaTeMaTUKH, GU3UKH, PU3MUECKON XUMHUH
OIIK-1 7151 00paboTKKM MH(POPMAIIMY U aHATIN3a JAHHBIX B 00JIACTH YKOJIOTHUU U HAHAHAHHHH
[IPUPOIOIIOIB30BAHUS
OIK-1 YMeeT: mpuMeHsTh 0a30Bbie 3HAHUS (PUZNYECKUX 3aKOHOB U aHANN3a by
(UBUYECKUX SBICHUHN JJIA pEIIeHUs 3a/1a4 MPodeCCUOHATBLHOM eI TeIbHOCTH
HMeeT npakTHYEeCKUI OMBIT: UCIIOJIb30BAHUS 3HAHUW MAaTEMaTH4€CKUX,
OIIK-1 bu3HIeCKUX, GPU3HMKO-XUMUYCCKUX, XUHMHUYECKUX METOIOB UCCICIOBAHUS IS [HHH{HHHH
perieHus 3a1a4 npoeCcCuoHaIbHOM IS TEIIbHOCTH
Tumnossle KOHTPOJIBHBIC 3a/laHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

ITeyaTHas yueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:

He npenycmorpena

0) OononHUMeENbHASL IUMePamypa:

He npenycmorpena

6) omedyecmeernHvle U 3apy6eofcnbze JHCYPHAbL NO Oucuunﬂuﬁe, umerouuecs 6 oubnuomexe:

1.  JKypHasi HeOpraHM4eCKOW XUMUU
KypHas opraandeckoi XuMuun
Kypnan ¢puznueckoit Xumuu
Heoprannueckue marepuaibl
Bectuuk "HOYpI'Y". Cepus "Xumus"

kW

2) MemoouuecKue ykazarus 0is CIMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!




1.

2.

duznyecKue METOABI UCCIICIOBAHUS, HCITONIB3YOIINE 3JICKTpOMar-
HUTHOE M3IyuYeHue: yueoHoe mocooue / B.B. Apnun. — UensaOunck: M3narenbckuii
uentp FOYpIl'Y, 2019. — 80 c.
duznvecKre METOJIbI MCCIICTOBAHMS: METOIbl MATHUTHOTO PE30HAHCA,
MAacC-CIEKTPOMETPHUH, 30HA0BON U IIEKTPOHHOW MUKPOCKOIIUU: Y4eOHOe mocodue /
B.B. Apnun. — Yensounck: M3narensckuii neatp FOYpI'Y, 2020. — 96 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
duznyecKue METOBI UCCIETOBAHUS, UCTIONB3YOIINE 3JICKTpOMar-
HUTHOE H3IyudeHue: yueoHoe nocooue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpl'Y, 2019. - 80 c.
duznyecKkue METOABI UCCICIOBAHUS: METOIBI MArHUTHOTO PE30HAHCA,
MacC-CIIEKTPOMETPUH, 30HA0OBOU U JIEKTPOHHON MUKPOCKOTHU: yueOHOe mocodue /
B.B. Anun. — Yensabunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.

1.

2.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAasl JOKYMEeHTAIus

HaumenoBanue
Bn ecypca B
No g peeyp . bubnunorpaduyeckoe onrcanue
JUTEpPaTyphbl JNEKTPOHHOMN
dbopme
Baiirynesuu E.A., babkuna O.B., CBeminunbiii B.A.
DNEeKTPOHHO- TepMuuecKuil aHaIN3 OPraHUYECKUX MTOJIMMEPHBIX
1 OcHoBHas OoubnuoTeyHas MaTepuaioB U KOMIO3UTOB. YueOHoe nmocobue. — ToMck:
aTeparypa CHCTEMA HanmonaneHbll ncciienoBaTenbCkuii TOMCKUA
n3narenbcTBa JIans [rocynapcTBeHHbIN yHuBepeurert, 2011. — 56¢.
https://e.lanbook.com/book/44967
DNEKTPOHHO- .
PacTpoBast 21eKTpOHHAsI MUKPOCKOIHS ISl HAHOTEXHOJIOTHil.
OcHoOBHas OMOIMOTEeYHAS "
2 TeDATYDA cHCTeMa MeTtoas! 1 npumeHenue. — M.: U3narensctBo "Jlaboparopus
patyp 3Hanuil", 2014. — 600 c. https://e.lanbook.com/book/166756
n3narenscTBa JlaHp
DIEKTPOHHO- ba3bib, O. K. BBenenue B kypc «PuU3nyeckrue METOIbI
OcHoBHas OoubmuoTeyHast UCCIIeIOBaHUs B XUMumM» : yueoHoe nocodue / O. K. ba3buib.
3
nuTeparypa cucrema — 2-e u3n. — Tomck : TI'Y, 2016. — 132 c.
u3narenbeTBa Jlans |https://e.lanbook.com/book/91951
DNEKTPOHHO- JIyxoB, B. B. ®uznueckue METOIbI UCCIECA0BAHNS B XUMUH :
4 JlononuuTenbHas |0uMONMOTEYHAs yueOHoe nocodue / B. B. Jlykos, 1. H. lllepbakoB. — PocTos-
ureparypa cucreMa Ha-/lony : FODY, 2016. — 216 c.
n3narenscTBa Jlans |https://e.lanbook.com/book/114513

[TepedeHp UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUCHHS:

Her

[Tepeyens ucnonab3yeMbIx NpodeccruoHaNbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUIIITUHBI

| Bun 3anaruii

| No |

OcHOBHOE O60py,[[0BaHI/Ie, CTCH/bI, MAKCTbI, KOMIIbIOTCpHAA TCXHUKA,




ayJ.

Mpe1yCTaHOBICHHOE MPOrPaMMHOE 00€CIIEUeHHE, UCTIONB3YEMOE ISl Pa3IMYHbIX|
BUJIOB 3aHATHH

1. Onpenenurens MOPoOBHIX XapakTepucTUK ASAP-2020. 2. Ananu3aTopsl
pa3mepa yacTHll B cycneHsun (komriekc) Microtrac S-3500, Nanotrac 253 Ultra.

[IpakTuyeckue
SAHSTHS I 04 [3. Cucrema TEpMUYECKOTO aHAJIN3a B COCTABE CUHXPOHHOTO TEPMHUYECKOTO
COMUHADEL (1) [anammuzaropa (TT-JICK) Netzsch STA 449C «Jupiter» u KBaApyIoIbHOIO Macc-
p criekrpomeTpa QMS 403C «Aéolos». 4. CHHXPOHHBIN TEPMUUECKUN aHATTU3aTOP
(TT-ACK) Netzsch STA 449F1 «Jupiter».
IIpaxTHueckue
307
3aHATHS U (1a) Jlocka, Mmapkepsl
CEMUHAapbI
307
Jlexuun (1a) Jlocka, Mmapkepsl
TpaKTHaecKie 1. Kommiekc ckaHupylorien ekTpoHHoi Mukpockornuu Jeol JISM-7001F, EDS
P 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD n HKL. 2.
3aHATUA U . N
CeMMEADE! (1) [[IpocBeunBaroLMii HMEKTPOHHBIN MUKPOCKOT BBICOKOTO paspereHus Jeol JEM-

2100. 3. Iudpaxromerp peHTreHOBCKHi1 mopomkoBbiii Rigaku Ultima IV.




