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ABTOpBI:

*  KuceseB EBrenuii AjiekCaHAPOBHY, T0IEHT, (PU3NUYECKON M HEOPTraHNYECKOM

XUMHUHU

1. CTPYKTYPA U OFBEM JUCHUIIVIMHBI Metoast nojanonpodguisHoro anaainsza
KPHUCTAJNIMYECKOI CTPYKTYPBI

1. O0bem AUCHUIIMHBI B |3
3a4eTHBIX eANHULAX
2. Buabl ayiuTOpHbIX 3aHATHI Jlexnun
[IpakTHUuecKre/CeMUHAPCKHUE 3aHTHSI
3. IIpomeskyTOUHAs aTTecTALMS DK3aMeH
4. Texkymas arrecrauus KonTponbHas pabota 2
Jlomarmnsist pabora 2

2. IINTAHUPYEMBIE PE3YJIbTATBI

OBYUYEHMSI (MHIUKATOPBI) TIO

JAACHUIIVIMHE MOAYJISA Metoabl noaHonpohuiLHOro aHajan3a KpucTalindeckoi

CTPYKTYPbI

WnaukaTtop — 9T0 mpu3HAaK / CUTHAN/ MapKep, KOTOpBIM MOKa3bIBaeT, HA KaKOM YPOBHE

o6yqa10m1/11‘/'lc;1 HAOJIZKEH OCBOUTH PE3YJIbTAThI O6y‘ICHI/I$[ N UX IIPEABABIICHUEC JOJIZKHO ITOATBEPAUTDH

(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMS JAHHON AMCUUILINHBI, yKa3aHHOTO B Tabu. 1.3 PIIM-

PIIJI.

Tao0nuua 1

Kox v nanmenoBanue

Ilnanupyembie pe3yJabTaThl

KoHTpPO/ILHO-01ICHOYHBIE
cpeacTBa /sl OLeHUBAHUS

KOMIIeTEHIIMH 00yuyeHus1 (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTra
00y4YeHHUs1 10 IMCUMILINHE
1 2 3

[TK-1 -Cnoco0Oen
MIPOBOJIUTH C
coOJII0IeHHEM HOPM
TEXHUKH 0€30MacHOCTH
XUMHYCCKUI
AKCIEPUMEHT, BKIIFOYast
CHHTE3, aHAJIU3,
W3y4YeHUE CTPYKTYPHI U
CBOMCTB BEIIIECTB U
MaTepHUalioB,
HCCJIeIOBaHUE
MPOIECCOB C UX
y4acTHEM

3-3 - [lepeuncautb METObI
ONpPEICIICHUSI XUMUYECKOTO U
¢dazoBoro cocraBa, CTpyKTYpHI,
(yHKIIMOHATBHBIX CBOWCTB
BEIIECTB M MaTEPUAJIOB

3-4 - /IeMOHCTpHUpPOBAaTh
MOHUMaHHE METOI0B
HCCIIETOBAHUS ITPOIIECCOB
Pa3IMYHON MPUPOJIBI C YUACTHEM
XUMUYECKUX BEIIECTB

[1-3 - ImeTh HaBBIKU MPOBEACHUS
CTaHJAPTHBIX ONeparuii s
OTPEICIICHUSI XUMUUECKOTO U
¢$a3oBoOro cocrara, CTpYKTYpHI U
CBOICTB BEIIIECTB U MAaTEPHUATIOB
I1-4 - imeTh HaBBIKK
MCCJIEIOBAHUS MIPOLIECCOB

Jomartnsis pabota Ne 1
Jomaminsist padora Ne 2
KontponwsHas pabora Ne |
Kontponbnas padora Ne 2
Jlexkun
[IpakTHueckue/ceMruHapcKue
3aHATHUSA

OK3aMeH




pa3IMYHOMN NMPUPOABI C yHaCTHEM
XUMHYECKHX BEIIECTB Ha
CEpUITHOM HAyYHOM
000pyTI0BaHUH

V-3 - IIpoBOoaNTE CTaHIaPTHHIE
oriepaiuu sl OrpeieeHUs
XHUMHUYECKOT0 U (pa3oBOro cocraBa
BEIIECTB U MaTEpHUaJIOB Ha UX
OCHOBE

V-4 - TIpoBoauTh UCCIEAOBAHUS
IIPOLIECCOB Pa3JIMYHOM IPUPOIBI C
y4acTUEM XUMUYECKUX BEIECTB C
UCIIOJIb30BAHUEM CEPUIHOTO
HAy4YHOT'O 000PYI0BAHUS

[1K-2 -Criocoben
BbIOUpATh U
HCII0IL30BAaTh
TEXHUYECKUE CPEICTBA
M METOJbI UCIIBITAHUI
JUTSL PETICHUS
HCCIIEN0BATENLCKUX
3aJ1a4 XUMHYECKOM
HaIpaBJIEHHOCTH,
IMOCTABJIEHHBIX
CIIEIUAJINCTOM OoJiee
BBICOKOM
KBaTM(UKAITIH

3-1 - Ilepeuncnauts
AKCIIEPUMEHTAIbHBIE METO/IBI U
OINHCATh UX TEXHUUECKOE
VCIIOJTHEHUE IS PELICHUS
KOHKPETHON Hay4YHO-
HCCIIEIOBATENIbCKON 3aa4l

3-3 - IlepeuncauTh CIOCOOBI U
METO/bI MTOJATOTOBKH 0OBEKTOB
UCCJIEIOBAHMSI [T IPOBEICHUS
IKCIEPUMEHTOB

I1-1 - [IpumeHATH
AKCIIEPUMEHTAIbHBIE METO/BI U
TEXHUYECKUE CPEeACTBA (U3
HaOOpa UMEIOIIIUXCS ) JUIS
pelieHnss KOHKPETHON Hay4yHO-
HCCIIEIOBATENIBCKOM 3a7a4H B
BbIOpaHHOW 00JacTH
npodheccuoHaIbHOM
JeSITeIbHOCTH

I1-3 - IMeTh HaBBIKU HOATOTOBKU
1 paboThI ¢ 0OBbEKTAMU
UCCJIEOBAHUN Pa3INYHON
XUMUYECKON TPUPOBI

V-1 - BeiOupars
AKCIIEPUMEHTAIbHbIE METO/IBI U
TEXHUUYECKUE CPEJICTBA (U3
HabOpa UMEIOIIUXCS) JUIS
pelIeHUs] KOHKPETHON Hay4HO-
HICCJIEN0BAaTEILCKON 3a0a4l B
BBIOpaHHOM 001acTH
npodecCuoHaTbHON
JESATEIILHOCTH

V-3 -T'oTOBUTH OOBEKTHI
WCCJIEIOBAHMSI ISl IPOBEICHUS
HKCIIEPUMEHTOB

Jlomaninsist pa6ota Ne 1
Jomaminss padora Ne 2
Kontponbhas padora Ne 1
Konrponsnas pabora Ne 2
Jlekmun
[TpakTH4eckue/ceMUHAPCKHUE
3aHSATHUS

OK3aMeH




[TK-3 -Cniocoben
OKa3bIBaTh
MH(OPMaLIMOHHYIO
MTOIJICPKKY
CTICTIHAITUCTAM,
OCYIIECTBIISIOIINM
HAy4YHO-
HCCIIEI0BATEIbCKUE
paboThI

3-1 - Onucats cyliecTBYIOLUE
0a3bl TaHHBIX 110 XUMHH U
CMEXHBIM 00JIACTSIM, B TOM YHCIIE
Ha aHTJIMHCKOM SI3BIKE

I1-1 - meThb ombIT paboThI €
0a3aMu JaHHBIX 110 XUMHUH U
CMEXHBIM 00JIACTSIM, B TOM YHCIIE
Ha aHTJIUHCKOM SI3BIKE

V¥-1 - IIpoBOoANTE EPBUYHBIN
MOMCK MH(OpMAIIUHU 110 33JaHHOM
TEMaTUKE C HCIIOJIb30BaHUEM
JAHHBIX TI0 XUMHUHU U CMEKHBIM
00J1aCcTsIM, B TOM YHCJIC HA
AHTJIHIICKOM SI3BIKE

V-2 - AnanuzupoBatb
uH(bOpPMaLUIO, TOTYUYEHHYIO U3
MIOVCKOBBIX CUCTEM U
3JICKTPOHHBIX OMOINOTEK,
UCTIOJIb3YEMBIX Ul TOUCKA
Hay4YHOU XUMHUYECKON
uHpOpMaLIUU

Jomaninss padora Ne 1
Jomaninsis pabota Ne 2
Konrponbnas padora Ne 1
Kontponbnas padota Ne 2
Jlexuun
[TpakTHueckue/ceMruHapcKue
3aHATHUSL

DK3aMeH

ITK-4 -Criocoben
BBIOMPATh TEXHUYECKHE
CpelICTBa U METO/IbI
HUCIIBITAHUN JUIA
perieHus
TEXHOJIOTHYECKHX
3aJ1a4, MOCTaBJIEHHBIX
CIIEIUAJINCTOM OoJiee
BBICOKOM
KBaTM(UKAITIH

3-1 - [lepeuncnuTh TEXHUUECKHE
CPEJICTBA M METO/IbI UCTIHITAHUM
JUISl peIIeHUs] KOHKPETHOU
TEXHOJIOTMYECKOU 3a1aun

I1-1 - ITlpuMeHATh TEXHUYECKUE
CPEJICTBA M METO/IbI UCTIHITAHUM
(13 HAOOpa UMEIOITNXCS) ISt
pelIeHns KOHKPETHON
TEXHOJIOTMYECKOH 3a1aun

V-1 - BeiOuparh TeXHHUUECKHE
CPEJICTBA U METO/BI UCTIBITAHUI
(13 HAOOpa UMEIOIIUXCS) IS
peLIeHUs] KOHKPETHOMN
TEXHOJIOTMYECKOU 3a1aun

Jomarnss padota Ne 1
Jomamnsis pabota Ne 2
Konrponbnas padora Ne 1
Kontponbnas padota Ne 2
Jlexuun
[IpakTueckue/ceMruHapcKue
3aHATHUSA

DK3aMeH

ITK-5 -Cniocoben
OCYILIECTBJISATh
KOHTPOJIb KaueCcTBa
CBIPbs, KOMIIOHEHTOB U
BBIITYCKAaEMOU
MPOTYKIINH
XUMHUYECKOTO
Ha3HA4YCHHS,
MIPOBOJIUTH
MacnoOpPTU3ALUAIO
TOBAapHOU NPOLYKIUU

3-1 - JleMoHCTpUpPOBATH
NOHUMaHHE TEOPETUUECKUX
TIOJIOKCHUN XUMHUYECKUX,
(U3UKO-XUMHYECKUX,
(U3UYECKUX METOJIOB aHAIHN3a,
NEePEYUCIUTh OCHOBHBIE
AQHAJTUTHYECKHIE CUTHAIIBI,
UCTIOJIb3yeMbIe B METO1aX
aHaim3a

3-2 - JIeMOHCTpHUPOBATh
OHUMaHHE TPUHITUIIOB paOOTHI
AHAJTUTUYECKOT'O 000PYJOBAHUS
T QU3NKO-XUMHUYECKHX,
(U3HYECKUX METOJIOB aHAIM3a

Jlomamnsis pa6ota Ne 1
Jomaminss padora Ne 2
KonTponbnas padora Ne 1
Konrponsnas pabora Ne 2
Jlekmun
[TpakTHyeckue/ceMUHAPCKHUE
3aHSATHUS

OK3aMeH




[1-1 - UMeTb ONBIT BBHIMOTHEHUS
CTaH/IapPTHBIX aHATUTHYECKUX
OIEpALMN U PErUCTPALIUU
AQHAIUTUYECKUX CUTHAJIOB
Pa3IMYHOU NIPUPOJIBI

I1-3 - IMeTh HaBBIKK
COCTaBJIEHUS IPOTOKOJIOB
UCIBITAaHUH, OTYETA O
IIPOBEJCHUIO aHAJIN30B U UX
00paboTke

V-1 - BoInonHsaTh CTaHAAPTHBIE
AQHAIUTUYECKUE ONEpaLui U
PErUCTPUPOBATH AHATTUTHUECKUE
CUTHAJIbl B XUMHUYECKUX, (PU3UKO-
XUMHUYECKHX, (PU3HIecKux
METOJIaX aHaIu3a

V-3 - CocTaBisTh IPOTOKOJIBI
WCIIBITAHUH, TacropTa
XMMHUYECKON NPOAYKIHUH, OTYETHI
0 BBITIOJIHEHHOW paboTe 1o
3agaHHOM hopme

ITK-6 -CniocoGen
OKa3bIBaTh
MH(OPMaLMOHHYIO
MOJJIEPIKKY
CTICLIUAICTAM,
OCYIIECTBISIOLUUM
Hay4YHO-
KOHCTPYKTOPCKHE
paboTeI U
TEXHOJIOTHYECKHE
UCTIBITAHUS

3-2 - Yka3arb MOUCKOBBIE
CHUCTEMBI M SJIEKTPOHHBIC
OMOJIMOTEKH, UCTIONb3YyEMBIE JIJIsI
MOMCKA TEXHOJIOTHYECKOM
UHpOpMALIUU

I1-2 - JleMmOHCTpHUpPOBATh HABBIKH
BBITIOJIHEHUSI TIOUCKOBBIX
3aMpOCOB TEXHOJIOTUYECKON
uH(GOPMAIIUU B JIEKTPOHHBIX
OMOIMOTEKAX, MTOMCKOBBIX
cucreMax

V-2 - AHanu3upoBathb
TEXHOJIOTHYECKYI0 HH(OPMAIIHUIO,
MOJIYYCHHYIO U3 MOMCKOBBIX
CHUCTEM U AJIEKTPOHHBIX
OuOIMOTEK

Jomamnss padora Ne 1
Jomamnsis pabota Ne 2
Konrponbnas padora Ne 1
Kontponbnas padota Ne 2
Jlexuun
[IpakTueckue/ceMruHapcKue
3aHATHSA

DK3aMeH

I1K-9 -Criocoben
y4acTBOBAaTh B
OpraHM3alMH U

MMPOBCACHNUN HAYUYHBIX

MEPOIPUATHI

3-1 - Cnenatb 0630p
MJIAHUPYEMBIX B TEKYILIEM Oy
HAyYHBIX MEPOIPHUATHH IO TEME
HCCIIeIOBaHUS

I1-1 - IMeT® OIBIT TOATOTOBKHU
BCIIOMOTaTEIbHOM
JTIOKYMEHTAINH, Pa3aaTOYHBIX
MaTepHuaioB, TEXHUYECKOTO
COTIPOBOXICHUS TIPH MPOBEICHUN
HAy4HbBIX MEPOIPUATUI

Jlomamrnsis pa6ora Ne 1
Jomaminss padora Ne 2
Kontponbhas padora Ne 1
Konrponsnas pabora Ne 2
Jlekmun
[TpakTHdeckue/ceMUHAPCKHUE
3aHSATHUS

OK3aMeH




3. HPOHEAYPBI KOHTPOJISA U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B

PAMKAX
JTUCHUILIMHE MOJIYJISI B
(TEXHOJIOTHYECKAS KAPTA BPC)

3.1. IIpouenypsbl TeKyuie 1 NPOMEKYTOYHON ATTECTALMH 110 JUCHUILIUHE

TEKYIIEH M TIPOMEXYTOYHON ATTECTAIIUM TIO

BAJBHO-PEUTUHIOBOM CUCTEME

1. Jleknum: KOCNI)(I)I/IIIHCHT SHAYUMOCTHU COBOKYITHBIX PE3YJIbTATOB JEKIIUOHHbIX 3aHSATHI

- 0.5
Texkymas arrecTanus Ha JEKIUAX Cpoku — | Makcumaib
ceMecTp, | Hasl OLlEHKA
yuyeOHast B 0aJsiax
HeJest
domawinss paboma Nel 8,5 50
KOHmMpOobHAsl paboma Nel 8,10 50

BecoBoii kK03 ¢UIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYlIIeH aTTecTaluu no Jekuusam — 0.5

HpOME)KyTO‘-lHaﬂ aTrTeCTalMi 10 JICKIHUAM — DK3aMeH

BecoBoii K03 GHUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JEeKIUAM

- 0.5

2. lIpakTH4yeckne/ceMUHAPCKHE 3aHATHS: KOO(PPUIHEHT 3HAYMMOCTH COBOKYITHBIX

pPe3yJabTaToB NPAKTHYECKNX/CEMUHAPCKUX 3ausTuii — (.5

Texymas arrecTanys Ha NPAKTHYECKUX/CEMUHAPCKUX Cpoku — | Makcumainb

3aHATHAX ceMecTp, | Hasl OLlEHKa
yueOHas B 0as1ax
Henes

domawinsist paboma Ne 2 8,7 50

KOHmMpoabHas paboma Ne 2 8,15 50

BecoBoii kK03 puHEeHT 3HAYNMOCTH Pe3yJIbTATOB TeKyLlell aTTeCTAlUM 110

NPAKTHYECKUM/CEMHHAPCKUM 3aHATHAM— |

IIpomexyTouHast aTTecTALMSA MO MPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHON aTTECTALHHU 110

I[paKTI/I‘leCKI/[M/CeMHHapCKHM 3AHATUAM— He IPelycMoTpeHo

3. JIaGopaTopHbIe 3aHATHS: KO3Q(PHIHMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB

JA00PATOPHBIX 3AHATHH —H e 11PEIYCMOTPEHO

Texyuiasi aTrecTanus Ha JIAGOPATOPHBIX 3AHATHAX

Cpoku —

cemecTp,
yueOHas
HeJleJIst

MakcumaJib
Hasl OLlEHKA
B 0a/u1ax

BecoBoii kK03()(puIIHEHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aTTeCTANNH 10 JJa00PATOPHBIM

3QHSITHSIM -He TPeIyCMOTPEHO

IIpomexyTouHas aTTecTALMSA M0 JJAOOPATOPHBIM 3aHATHAM —HeT

BecoBoii KOI)(l)q)l/IIII/IeHT SHAYUMOCTH peE3yJIbTaToB l'[pOMe)KyTO‘{HOﬁ aTrrecranmu 1mo

HﬂﬁOpﬂTOprIM 3AHATHUAM — HE IIPEAyCMOTPEHO

4. Onnaiin-3aHaTus: K03QPUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3y/IbTATOB OHJIAWH-3aHATHI

—He NPe1yCMOTPEHO

Telcymaﬂ aTTecTanus Ha OHJIAHH-3aHATHSX

Cpoku —

cemecTp,
yueOHast
Heaes

MakcumaJib
Hafl OLleHKA
B 0aj11ax




BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3YJIbTATOB TEKYIIEeH ATTeCTAllUH 110 OHJIAWH-

3AHATUAM -

IIpome:xxyTouHasi aTTecTANNS 110 OHJIANH-3aHATHAM —
BecoBoii kK03(p)(puHEeHT 3HAYNMOCTH Pe3YJIbTATOB MPOMEKYTOYHOM ATTECTAIUM 110 OHJIAWH-

3aHATHUAM —

3.2. Ilpouenyps! TeKyuieil 1 NPOMeKYTOUHOM aTTeCTALMU KYPCOBOH padoThl/IpoeKTa

Tekymas aTrecTanusi BbINOJIHEHHS KYPCOBOii Cpoku — cemecTp, | MakcumaabHast
yueOHAasi HeJleJiA | olleHKa B 0ajjiax

padoThI/MpoeKTa

BecoBoii k03¢ ¢uLMeHT TeKyllell aTTecTAllUM BbINOJHEHUSI KYPCOBOIl paboThl/MpoeKTa—

BecoBoii kK03 (puIHEeHT MPOMEKYTOYHOM ATTECTALMU BHINIOJHEHUSI KYPCOBOM
padoThI/MPOEKTA— 3AIUUTHI —

4. KPUTEPAUM W YPOBHU OIEHUBAHMS PE3VJIbTATOB OBYUYEHUSA MO
T CIATITAHE MOIYJIS

4.1. B pamkax BPC npuMeHstoTcst yTBepKACHHBIC Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OLIEHUBAHMS JOCTIKEHHUN CTYAEHTOB MO JAUCHUILTAHE MOy (Tabia. 4) B paMKax KOHTPOJIbHO-
OIICHOYHBIX MEPOIPHUATHH Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam oOOydeHHUs

(MHAMKATOpAM).

Tabmuna 4

Kpurtepun oueHnBaHus y4eOHbIX JOCTHKEHUI 00ydal0IIUXCS

PesyabTarhl Kpurtepun oneHnBaHusi y4eOHBIX JOCTH:KEHHUI, 00y4aromuxcs Ha

o0yueHust COOTBETCTBHE Pe3yJabTaTaM 00y4eHHsi/ MHAUKATOPaM

3HaHUs CTyneHT 1eMOHCTpUPYET 3HaHUs ¥ IOHUMaHUE B 00J1aCTH N3Y4YEHUS Ha
YPOBHE yKa3aHHBIX MHIUKAaTOPOB U HEOOXOJIUMBIE JJIsi MPOJOJIKEHUS
o0y4YeHHs W/MIM BBIOJHEHHUS TPYIOBBIX (YHKIMH | JEHCTBHIA,
CBSI3aHHBIX C IPO(ECCUOHATBHOMN 1 TETLHOCTBIO.

VYMenus CTyzneHT MOXET NPUMEHATh CBOM 3HAHUS M IOHMMaHUE B KOHTEKCTaX,

MIPEJICTABICHHBIX B OLICHOYHBIX 3aJIaHUAX, JEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOIUMBIX JIJIs
NPOAOKEHU OOyUYEHHUS W/WIW BBIIOJHEHUS TPYIOBBIX (PYHKIMNA U
JEHCTBH, CBSI3aHHBIX ¢ MPO(eCcCHOHATEHOM JIeATEIHHOCTBIO.

O1beIT /BiIaficHUE

CTy,I[CHT ACMOHCTPUPYCT OIIBIT B obnactu HN3YUCHUA HaA YPOBHC
YKa3aHHbIX WHAWKATOPOB.

Jlpyrue pe3yabTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3yJbTaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.

CryneHt cnocoOeH BBIHOCUTH CYXKACHHUS, JieaTh OLEHKH U
(hopMyIHpPOBATH BHIBOABI B 00JIACTH U3yUCHHUS.

CryzieHT MOXkeT cooOLIaTh MpenojaBaTesio U KoJUleraM CBOEr0 YPOBHS
COOCTBEHHOE TOHUMAHHE M YMEHHS B 00JIACTH U3YYCHHUSI.

4.2 JIns OLleHUBaHMsI YPOBHS BBIIIOJIHEHUS! KpUTEpUEB (YPOBHS JOCTHKEHHM 00ydaromuxcs Mpu
NPOBEICHUHN KOHTPOJBHO-OIIEHOYHBIX MEPONPHUSATHA MO AMCHUIUIMHE MOJYJIS) HCIOIB3yeTCs
yHHMBepcalibHasl mKasna (tadi. 5).

Tabmumna 5




IIIxaJjia OHeHUBAHUS JOCTHKEHHS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) 10 YPOBHAM

XapakTepuCcTHKA YPOBHEN JOCTHKEHHUS Pe3yJbTATOB 00yuYeHHus (MHAUKATOPOB)

Ne Coaep:xaHue ypoBHS IIkajia oneHUBAHUSA
n/n BbINOJIHEHUSI KPUTEPUS Tpanuunuonnas KauyecTBennast
OlleHUBAHNS Pe3yJIbTATOB XapaKTepPUCTHKA YPOBHS XapaKTepucTH
o0yueHust Ka YPOBHSI
(BBINIOJIHEHHOE OLIEHOYHOE
3ajiaHue)
1. PesynbraTel 00y4eHus OTtinyHO 3auTeHo Beicokuii (B)
(MHAMKATOPHI) TOCTUTHYTHI B (80-100 6amoB)
IIOJIHOM 00BbEME, 3aMEUaHuil HET
2. PesynbTatsl o0yueHus Xoporo Cpennuii (C)
(MHAMKATOPHI) B LIEIOM (60-79 6anoB)

JOCTUTHYThI, IMEIOTCS 3aMCUaHuS,
KOTOpBIC HE TPEOYIOT
00513aTEIbHOTO YCTPAHECHUSI

3. Pesynbrarsl o0yueHus Y 10BIETBOPUTEILHO [Toporossrii (I1)
(MHIMKATOPBI) TOCTUTHYTHI HE B (40-59 Ganmnos)
MOJIHOM Mepe, €CTh 3aMEUaHUS

4. OcBoeHue pe3ylbTaToB 00yUYeHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET MHJIUKATOPAM, HO 3a4TE€HO (H)

HMMEIOTCS CYIIeCTBEHHbIC OmMOKU U | (MeHee 40 6amioB)
3aMeuaHusi, TpedyeTcs 1opaboTka

5. Pe3ynBTaT o6yquH51 HC JOCTUTHYT, HenoctaTouyHo CBUAETEIBCTB Her pe3yiibTara
3aaHUEC HE BBITTOJTHCHO JJIs1 OLICHUBAHUA

5. COJEPKAHME KOHTPOJIbHO-OIIEHOYHBIX MEPONPUATHI TIO
TV CHATITAHE MOIYJIS

5.1. Onucanue ayauTOPHBIX KOHTPOJbHO-OLEHOYHBIX MEPONPUATHHA MO0 AUCUUIJIMHE
MOIYJIsl

5.1.1. Jleknuun

CaMocToATeIbHOE HU3YYEHHE TEOPETHUECKOro MaTepuana IO TeMam/pasfesaM JeKIuil B
COOTBETCTBUHU C cojiepkanremM aucuuruimasl (. 1.2. PTIJT)

5.1.2. [IpakTHYecKkne/ceMUHAPCKHE 3AHATHSA

[TpumepHBIil IEpeUeHb TeEM

1. ITocTpoenue TeopeTuyecKux Mpoduiieil peHTTeHOBCKUX MOPOIIKOBBIX TU(PAKTOIPaMM B
pPa3IMYHbBIX TPUIOKEHUSIX

2. PaznuunbIe crtocoObI OIIEHKH YPOBHS (POHA MOPOIIKOBBIX AU(PpaKTOrpaMM U TapaMeTpOB
3JIEMEHTAPHOM STYCHKN KPUCTAJUTMYECKUX (a3

3. Paznuunbie ciocoObl 3aaHus U HAXOXACHUS (DYHKIIMH pa3pelieHus MTOPOITKOBOTO
audpakToMeTpa B METOAaX MOJIHOMPO(PUIBHOTO aHAIU3a

4. YrouneHnue npouiIbHBIX MAPAMETPOB U ApPAMETPOB AIEMEHTAPHON SUEHKH 110 JaHHBIM

TIOPOIITKOBOM PEHTT€HOBCKOM NH(paKIIUU



5. YTouHEeHHE KPUCTAITMYECKOM CTPYKTYPHI (a3 1Mo JaHHBIM IMOPOIIKOBOW PEHTI€HOBCKON
T PaAKITIH

6. YTOouHEeHHEe MPO(PUIBHBIX TApaMETPOB € UCIIOIb30BAHUEM AHU30TPOIIHBIX MOJETEH JUIs
KPUCTAJUIMUECKUX (a3 10 JaHHBIM MOPOILKOBON PEHTI€HOBCKOM Audpakuuu

[IpumepHsbIe 3axaHus

[TocTpouTh TEOPETUUECKYIO MOPOLIKOBYIO AudpakTorpammy 1uist oopasa CeO2

Haittu ¢pyskumro paspemenus 1 nudpakromerpa JIPOH-6 no pesynpraram yToUHEHUS
npodmisHbIX TapameTpos (U,V,W,X,Y) dynkipm Thompson-Cox-Hastings pseudo-Voigt
cranaptHoro oopasia CeO2 GeccTpyKTypHBIM METOJIOM

3anaTh QyHKUMIO paspereHus 1t audpakromerpa DRON-6 no pesyibrataM yTOUHEHHS
OT/ZIENTBHBIX pedIIeKCOB CTaHaapTHOrO 0oopasua CeO2

Y TouHUTH NpoUIIbHBIE TapaMETPhl ¥ TApaMETPhl JIEMEHTAPHOMN SYEHKHU JUIs KPUCTAITMYECKUX
(a3 1o 1aHHBIM OPOLLIKOBOM PEHTTE€HOBCKOM A paKiu

Y TOUHUTH NapaMeTpbl KPUCTAJUTMUECKOM CTPYKTYPbI TUTAHATA JIUTHUS M OKCHUJIA TUTAHA T10
JTAHHBIM ITOPOIIKOBOW PEHTI€HOBCKON TU(paKIUn

Bri6pats Touku poHa BpyuHYH0/aBTOMAaTUYECKH M PACCUNTATh MTapaMeTPhl 3JIEMEHTApHOH SUeiku
st obpasiia CeO2

LMS-natdopma — He perycMOTpeHa

5.2. Onmucanue BHeAayIUTOPHBIX KOHTPOJbLHO-OIEHOYHBIX MEPONPHUATHH M CpPeACTB
TEKYUIero KOHTPOJIS N0 AUCHUTIJIMHE MOTYJIsI

PaznoypoBHeBoe (quddepeHInpoBaHHOE) 00YUCHHE.

ba3oBbIi

5.2.1. KonrpoJbHas padora Ne 1

[TpuMmepHbIil IEpEeUEeHb TEM

1. YTouHeHue npouiIbHBIX TapaMeTPOB U MAPaMETPOB AIEMEHTAPHON STYCHKH [T
oHO(a3HOro 06pa3ia 1Mo JaHHBIM OPOIIKOBOW PEHTI€HOBCKON AUdpaKiu

2. YTouHeHHe MpO(pUIbHBIX TAPaMETPOB U MapaMETPOB DJIEMEHTAPHOU SYSHKH JUIs
MHOro(a3zHoro oopasua 1o JaHHbIM [TOPOIIKOBON PEHTI€HOBCKOW JU(PPAKIIUU

IIpumepHsbIe 3a1aHus

YTOouHUTH NPOPUIbHBIE TApAMETPhI U NTapaMETPhI FTEMEHTAPHON SYeHKH 17151 00pasia
La2NiO4 no gaHHBIM HOPOILIKOBOM pEHTT€HOBCKOM nudpakumu

YTO4YHUTH NpOdUIbHBIE TAPAMETPhl U TapaMeTPhbl HJIEMEHTAPHOM Aueiku 11 o0pasua
La3Ni207 o 1aHHBIM MMOPOMIKOBOKW PEHTTCHOBCKOHN TH(PPAKITUN

YTouHUTH NPOGUIBHBIE TAPAMETPHI U MTAPaMETPhI ATIEMEHTAPHON SYSHKH 17151 00pasia
La4Ni3010 no gaHHBIM NOPOLIKOBOM PEHTTEHOBCKOM TU(paKkIuu

YTOYHUTH TPOPUIBHBIE TAPAMETPHI U TAPAMETPBI AIIEMEHTAPHOH sTUeKH 17151 0Opasia
LaNi1O3 no naHHbIM OPOIIKOBOW PEHTTEHOBCKOW JUPPAKIIU

YTouHUTH NpOUIbHBIE TApAMETPhI U TapaMETPhl 3JIEMEHTAPHON SUSHKHU A1 KaX 01 U3
kpuctayunueckux ¢a3 B cmecu Na2Ca3Al2F14 u CaF2 no nanHbIM MOPOIIKOBOH
PEHTTEHOBCKOM Tudpakiun
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YTOYHUTH TPOPUIBHBIE TAPAMETPHI U ApaMETPhI IEMEHTAPHOM SUCHKHU ISl KaKI0H U3
kpucrammnueckux a3 B cmecu LiFePO4 u Fe20O3 no ganHBIM HOPOIIKOBOI PEHTI€HOBCKOM
T paKIum

LMS-mmatdopma — He mperycMOTpeHa

5.2.2. KouTpoabHas pabora Ne 2

[IpuMepHBIii IepeyeHs TeM

1. YTouHeHHe KPUCTAITUNIECKON CTPYKTYpPHI A7 0HO(pa3HOro 00pasiia Mo JaHHBIM
MIOPOIIKOBOI PEHTTEHOBCKOM MU paKIINU

2. YTOYHEHHE KPUCTAUTUYECKON CTPYKTYPHI 711 MHOTO(a3HOTO 00pasiia 1o JaHHBIM
MOPOIITKOBON PEHTTEHOBCKOU TU(DpaKIu

[TpumepHBbIe 3a1aHusA

YTOUHUTH MapaMeTphbl KPUCTATUIMYECKOHN cTpYKTYpbl oOpa3na La2Ni0O4 meronom Putsenna
0 JAHHBIM OPOIIKOBON PEHTTEHOBCKOM TU(paKkiuu

YTOYHUTH TapaMeTpbl KPUCTATMUECKON CTPYKTYpbI oOpasua La3Ni207 meronom Pursenna
10 JAaHHBIM OPOIIKOBON PEHTTEHOBCKOM MU paKInu

YTOYHUTE TapaMeTPhl KPUCTAJUTMYECKOM cTPYKTYphI 0Opasiia La4Ni3010 metogom
PutBenzaa 1o 1aHHBIM OPOIIKOBON PEHTI€HOBCKOW JUPPAKIIUU

YTOUHUTH MapaMeTpbl KPUCTAJUIMYECKON CTPYKTYPBI U MAacCOBYIO JOJIO ISl KaXA0M U3
kpuctaummueckux (a3 B cmecu Na2Ca3Al2F14 u CaF2 meronom PutBenna nmo jaHHbIM
MOPOLIKOBOI PEHTTEHOBCKOM TU(paKkiuu

YTOUHUTB MapaMeTPhl KPUCTAJUIMYECKON CTPYKTYPBI M MAaCCOBYIO JOJIO IS KaXI0M U3
kpuctammnueckux (a3 B cmecu LiFePO4 u Fe20O3 meronom PutBenna no 1aHHBIM MOPOIIKOBOM
PEHTTEeHOBCKOM TU(paKkiuu

YTOYHHUTH TapaMeTpbl KPUCTALTHYECKON CTPYKTYPBI, CPETHUE pa3Mephl 001acTei
KOTE€PEHTHOT'O PACCESIHUS U MACCOBYIO JOJIO JUIS KaXI0H U3 KPUCTATUINIECKUX (pa3 B cmecH
ramma-Al203 u RuO2 meronom PuTBenna no JaHHBIM MOPOIIKOBOM PEHTI€HOBCKOM AU(pakiuu

YTOYHUTH MapaMeTphbl KPUCTALTHYECKON CTPYKTYPBI, CPEIHUE pa3Mephl obsacTen
KOT€PEHTHOI'0 PACCESIHUS U MACCOBYIO JOJIO JUIs KaX /10 U3 KpUCTAUIMYECKUX (a3 B cMecH
pyTHJIa M aHaTa3a MeToJJoM PUTBesnaa o JaHHBIM MOPOLIKOBOM PEHTTEHOBCKOM Tu(paKkiuu

LMS-natdopma — He npeycMOTpeHa

5.2.3. lomamnss padora Ne 1

[IpumepHbIil IEpedYeHb TEM

1. HaxoxxaeHnue QpyHKIUHN pa3pelieHns NOPOLIKOBOTO 1u(ppakToMeTpa

[TpumepHsbIe 3a1anus

Haiitu ¢pynkumio pasperienus s nuppaxkromerpa XRD-7000 no pesynbraTraM yTOUHEHHS
npoduneHbIX napametpoB (U,V,W,XY) ¢pynkmun Thompson-Cox-Hastings pseudo-Voigt
crangaptHoro oopasia CeO2 GecCTpyKTYpHBIM METOJIOM

Haiitu ¢pynkumro paspemenue st mudpakromerpa Equinox 3000 mo pesynbratam
yrouHeHust npoduibHbix napamerpos (U,V,W.X)Y) ¢dynkuuun Thompson-Cox-Hastings pseudo-
Voigt crangaptHoro oopasmna CeO2 6eccTpyKTypHBIM METOJIOM

3amarh GyHKIMIO paspemeHus s nudpakromerpa Equinox 3000 mo pesyasTaTtam
YTOUHEHUs OT/ENbHBIX pediiekcoB cTangapTHoro oopasua CeO2

3anath pyHKIMIO pasperieHus A nuppakromerpa XRD-7000 no pesynbraTtaM yTOUHEHHS
OTJENBHBIX pedIieKcoB cTaHAapTHOro obpasia CeO2
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LMS-matdopma — He perycMOTpeHa

5.2.4. lomamnss padora Ne 2

[IpumepHBIil TEpeUYeHb TEM

1. Pacyer mumH cBsA3ei u mocTpoeHue cpeaHeil GopMbl YaCTHIl/pactpeieieHe
MUKPOHAIPSKEHUI/KapT JIEKTPOHHOH TIIOTHOCTH KPUCTAJUTMYECKUX (a3 1o JaHHBIM
YTOYHEHHSI TOPOIIKOBON AUPPAKTOrpaMMbl METOI0M PuTBenia

[IpumepHsIe 3ananus

Paccunrarh 1uiMHBI CBSI3eN METAJLI-KUCIOPO/ U IOCTPOUTH CPETHIO (opmy
YacTUL/pacipeIeIeHne MUKPOHAIIPSHKEHUN/KapTy 3J€KTPOHHON MJIOTHOCTH IO IaHHBIM
YTOUYHEHHUS MMOPOIIKOBON qudpakTorpaMmbl MeTogoM Putsenma mis oopasma LaNiO3

Paccunrtarh AIMHBI CBSI3€l METAIUI-KHCIOPO/ U IOCTPOUTH CPETHIO (opmy
YacTHIl/pacipe/esieHne MUKPOHAIIPSHKEHUN/KapTy SJEKTPOHHON MJIOTHOCTH IO IaHHBIM
YTOYHEHHSI MOPOIIKOBOU AU(pakTorpaMMbl MeTooM PutBenna ans obpasua La2NiO4

PaccunTaTh JUIMHBI CBSA3EH METAILI-KUCIOPO M TOCTPOUTH CPETHIOI (hopMy
YyacTuly/pactpeaeseHne MUKPOHANPSHKEHUH/KapTy JIEKTPOHHON TUIOTHOCTH IO TaHHBIM
YTOYHEHUSI MOPOIIKOBOW ArpakTorpaMmbl MeTo1oM PutBenna amst oopasia La3Ni207

Paccunrars 1uIMHBI CBSI3eN METAJLI-KUCIOPO/ U IOCTPOUTH CPETHIO (opMy
YyacTHILl/pacipe/iesieHe MUKPOHAIIPSHKEHUH/KapTy 3J€KTPOHHON MJIOTHOCTH IO JIaHHBIM
YTOYHEHHUS IMOPOIIKOBOU audpakTorpaMmsl MeTogoM Putsenma mis oopasma La4Ni3010

Paccunrtars AnuHBI CBsI3ei MeTaUI-(QTOP U OCTPOUTH CPEIHIO (hopmy
YacTHIl/pacipe/ieieHne MUKPOHAIIPSHKEHUN 10 TAaHHBIM YTOYHEHHSI TOPOIIKOBON
nudpakTorpaMMbl MeTogoM PuTtBenna ans oOpasia, coaepxaiero cmech ¢az Na2Ca3Al2F14 u
CaF2

LMS-mnatdopma — He mpeaycMOTpeHa

5.3. Onucanne KOHTPOJIbHO-OLCHOYHBIX MEPONPUATHII MPOMEKYTOYHOI0 KOHTPOJIS 110
AUCHHILIHHE MOAYJIS

5.3.1. Ox3amen

Crnucok npuMepHBIX BOIIPOCOB

1. OO1Iue NPUHIKUIIBL, JISKAIIUE B OCHOBE MOJHOMPOPUIHLHOTO 6€CCTPYKTYPHOTO METOa
00pabOTKH PEeHTIeHOBCKHUX AaHHBIX: aaroputMmsel Jlebeiina u [Taynu

2. Peanuzanus anroputma Jlebeiina B mporpammuoMm nakere FullProf: mopsigok
YTOYHEHHMsI/100aBIIeHUs] BaphbUPYEMBIX TTApaMEeTPOB; KaKk OAMH U3 dTanoB nposeaeHus PCA mo
JTAaHHBIM TIOPOIIKOBOM nudpakuuu

3. llpodumnpHBIe GYHKIUN, TPUMEHSIEMBIC JJIs1 OTIMCAHUS PEHTTEHOBCKUX MOPOIIKOBBIX
TUpaKTOrpaMM, HHCTPYMEHTATbHAS (YHKIIHS pa3pelIeHus, y4eT aCHMMETPUHI

4. Onenka pa3Mepa KpUCTaUIMTOB U MUKPOHAIPSHKEHUH B UCCIIEAYyEeMOM 00pasIie Mo
M30TPOIHOM U aHU30TPOIHON MOJIENSIM U peanuzauus B mporpamme FullProf

5. Onenka 100pOTHOCTH pe3yIbTATOB YTOUHEHHUS MO0 OECCTPYKTYPHOMY METOTY, (haKTOPbI
HEJI0CTOBEPHOCTH: MPO(UIBHBIN, B3BEIICHHBIH, 05KUIaEMbIH

6. Meton PutBenia kak OJuH M3 3aBEPIIAIONINX 3TANIOB 00PaOOTKH MOPOIIKOBBIX
PEHTTEHOBCKUX TU(MPAKTOTPAMM, TEOPETHUECKUE OCHOBBI, CTPYKTYPHBIN M OP3TrTOBCKHIA
(baxTOpBl HEJOCTOBEPHOCTH
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7. AITOpUTM YTOYHEHUS Pa3IuvHbIX BapbUPYEMbIX apaMeTpoB B MeToze PutBenaa u

CIIOCOOBI €T0 peanu3aly Ha IpakTUKe B nporpaMMHoM nakere FullProf

8. Metoa PutBenia kak 0€33TaJOHHBII METO/ OLIEHKU COJIEP’KaHUs KPUCTAIUIMUECKUX (a3 B

CMECH, pacueThl JUTUH CBSI3€H, yUeT TEKCTyphl 00pasiia

9. Kakyto nndopmainio o cBoiicTBax o0pasiia MOKHO U3BJI€Yb U3 €0 MOPOIIKOBON

PEHTTEHOBCKOM MU PaKTOrpaMMBbl

LMS-mardopma — He mpexycMOTpeHa

5.4 Copep:xaHue KOHTPOJIbHO-OLEHOYHBIX MEPONPUATHI 110 HANIPABJIECHUAM
BOCIIUTATEIbHOM 1eSITeIbHOCTH

Hanpasnenne Bun Texnonorus KoMIleTeH1 Pesynbrar KonTpoJsbHo-
BOCIIUTATEIbHON | BOCHHUTATENIBHOM | BOCHUTATEIbHOMN st bl OLICHOYHbIE
JeSTeTbHOCTH JeSTeTbHOCTH JIeATETbHOCTH o0OydeHus MepOnpHUATHS
[1K-2 V-1 Jomamnrass padota
Ne 1
y4eOHO- Jomamnrass pabora
HCCIIEIOBATENIbCK | TexHomorus Neo 2
[Ipodeccuonanpa .
asi, Hay4HO- CaMOCTOATENIbHON KoHuTposbHas
0€ BOCIIUTAHHE
UCCJIEIOBATENbCK | pabOThHI paborta Ne 1
ast KonTtponbhas
paborta Ne 2
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