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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucturuivaa 51.B.03./1B.02.07 MeTo/ib1 MccieJoBaHUSI TBEPAOTO Tela OTHOCKUTCS K 4acTH, GopMUPyeMOit
yuaCTHUKaMH 00pa30BaTe/TbHBIX OTHOIIEHHWH 00pa30BaTe/IbHOM TIPOTrPAMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
IIK-1-H: CnocobeH IIK-1-w-1: IInaHupyem IIK-1-w-1: KoumponbHas
bibupams u omoe/ibHble cmaouu 3Hamb MemoObi ucciedogavusi 8 | paboma SK3AMEH:
ucnonb3oeams uCcned08anus NpU HAAUYUU 8bI6PAHHOIT 061aCMU XUMUU U KoHmposbHble
MexHudecKkue obwezo niaHa HUP CMEJICHBIX HaYK.
cpedcmea u memodel IIK-1-H-2: T'omosum Ymemb popmynuposamsb sonpocyt
ucnbtmanuii 05 : 3adauu
peenus 3/1eMeHMbl OOKyMeHmayuu, 2unomesbl U HAQy4Hble 80NPOCI,
uccredosamenbckux | TPOEKMbI NIAHOS U NPpo2paMm  |a makdice onpedeasmb yeau u
3adau xumuueckoil omoesbHbix 3manos HIUP 3a0ayu Hay4YHbIX UCCAO08AHULL.
HanpaeneHHocmu, Bnademb Hagbikom
nocmaeneHHbIx NIAHUPOBAHUSL HAYUHbIX
cnequaﬂvucmOM Gonee uccnedosaHutl, ekarouas
gpicoxou onpedesieHue Memooos U
keanugukayuu B
mexHo/02ull, He06X0OUMBIX 015
peuwleHuUst HayuHblx 3a0ay.
IIK-1-H-2:
3Hamb OCHOBHble
sKcnepuMeHmManbHble Memoobl U
meopemuuecKue nooxoobl 8
XUMUU U CMeNCHBIX 061acmsx
HayK.
Ymemb aHanuzuposamsb
nocmae/neHHyo 3aoauy u
8blbUpamb nooxoosyue
MemoObl peuleHust.
Bnademb Hasbikamu
NAIGHUPOBAHUSA U OP2AHU3AYUU
3KCnepumMeHmanbHou u
pacuemHo-meopemuyeckoll
pabombt.
ITK-1-m: CnocobeH IIK-1-m-1: IInaHupyem IIK-1-m-1: 3aoauu
ebibupams omoesbHble cmaouu 3Hamb MemoObl N1AHUPOBAHUS DK3amen:
mexHuveckue uccnedosanus npu HAAUYUU HAYUHbIX UCCAeA08aHUl U 3adauu
cpedcmea u MemoOb! obwezo niana HUOKP ONbIMHbIX pa3padomox, 8 mom
ucnbimaxuil 015 KonmponbHble
yuc/ne Memoobl cOCmMasneHust




peweHust
MexHOA02UUeCKUX
3a0au,
nocmaeneHHbIX
cneyuaaucmom 6onee
8bICOKOII
keanugukayuu

TIK-1-m-3: Bbibupaem
mexHuuecKue cpedcmeda u
MemoObl ucnbimauulii (u3
Habopa umelowjuxcs) 015
pelleHus nocmaeneHHbIX
3a0ay HUOKP

mexHu4ecKux 3a0aHul.
Ymemb @blbupamsb
onmumanbHble Memoobl U
cpedcmea 015 peweHust
nocmas/eHHbIX 3a0au.
Bnademb Hasbikamu
paspabomku 0emasabHbix NAAHO8
ucc1e008aHull U ONbIMHbIX
paspabomok, 8 mom uucsie
NAaHUPOBAHUS OMOe/bHbIX
cmaduti pabomot.

IIK-1-m-3:

3Hamb npuHyunbt evibopa
mamepuanos, peazeHmos u
obopydoeaHus 01
IKCNepUMeHMAAbHbIX
uccnedosaHuil.

Ymemb npogodumb aHanu3
3adauu u ebibupamsn
onmuMmanbHble mexHuyecKue
cpedcmea u mMemoobl
ucnbimauii u3 umerouje2ocs
Habopa.

Bnadems HaebiKamu
paspabomku Memoouk
ucnbimauti, 8 mom uucne
cocmaeneHust n1aHos-2paguxkos

ucnbimaxuti.

80NnpoChbl

IK-2-H: Cnocoben
0Ka3bleamb
UHGOPMAYUOHHYHO
noooepicKy
cneyuaaucmam,
ocyujecmensiouum
HAyuHo-
uccnedosamesnbcKue
pabombi

ITK-2-H-1: IIpogooum
nepeuyHbIii NOUCK
uHpopmayuu no 3a0aHHoll
memamuke (8 m.u., ¢
UCNONb308AHUEM NAMEHMHBIX

6a3 OaHHbIX)

IIK-2-H-1:

3Hamb OCHOBHble
UHGOpMayUoHHble 6asbl
OQHHBIX, C853aHHble ¢ 061acmbio
XUMUU U/UAU CMeJHCHDBIX C Hell
Hayk, u ymems pabomams ¢
HUMU.

Ymemsb popmyauposamb
UHpOPMAYUOHHbIe 3anpochbl U
8blbUpamb nooxoosuue
Kpumepuu noucka.

Bnademb Hasbikamu
UCNOAb308AHUS
Cneyuanu3upoBaHHbIX
UHCMpYyMeHMog 0/151 NOUCKa u
aHanuza uHgopmayuu, maxkux
KaK npo2pammnl 04151
asmomamu3uposaHH020 NOUCKa

u 06pabomku OaHHbIX.

Onpoc

OK3ameH:
KonmponbHble
80NpOoChl
3adauu

IIK-3-n: Cnocoben
ocyujecmensimb
KOHMPO/Ib Kauecmeda

IIK-3-H-1: BbinosnHsiem
cmaHoapmHble onepayuu Ha

B8bICOKOMEXHO0/102UUeCKOM

ITIK-3-H-1:
3Hamb 0CHOBbI MemMo0o8

aHanu3a OaHHbIX U

Onpoc

OK3ameH:




eeujecms u
mamepuanos

obopydoeaHuu 015
Xapakmepucmuku eeujecms u
mamepuanos.

ITIK-3-u-2: Cocmasnsiem
omuembl O 8bINO/AHEHHOII

pabome no 3a0aHHoil popme.

cmamucmuku.
Ymemb kpumuuecku
aHaausuposams u
UHmMepnpemupoeamb
nonyueHHble OaHHble. YMemb
npogodumsb conocmas/neHue
No/yUeHHbIX pe3yabmamos ¢
AUMepamypHbIMU OGHHBIMU.
Bnademb Hagbikamu pabombi ¢
DA3AUYHBIMU UCMOYHUKAMU
uHpopmayuu. Brademsb
HABbIKAMU NOCMPOEHUSs
ap2yMeHmupoBaHHbIX 8bIBOO08
Ha OCHOBE NOMyYeHHbIX
pe3y/bmamos u AumepamypHbIX

OAHHBIX.

IIK-3-H-2:

3Hamb 0 HAYUHO-MeXHUYEeCKUX U
9KOHOMUYeCKUX acnekmax
npumeHeHusi pesynabmamos HIP
8 PA3AUYHBIX OMPACASIX.

Ymemb npoeHo3uposams u
onpedensimb 803MOMNCHbIe
HanpaeaeHus pazeumusi pabom e
OaHHoli obaacmu.

Bnademb Hasbikamu
nocmaoeKu yesnetl u 3a0au 01
OanbHeliwell paspabomku u
Npakmu4ecko20 npumeHeHus
pesyabmamos HUP

KoumposnbHble
80NpOoCh!
3aoauu

3. CTpyKTypa U cojep)kKaHHe AUCIUILTUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O0wyasi TPy/|0eMKOCTBb, 3.€. 9
Yacos o yueGHOMY I/IaHy 324
B TOM YHCIIe
ay/iMTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHUS JIEKIIHOHHOT'0 THIIA 64
- 3aHATHUS CEMHHAPCKOI'0 TUMNA (MpaKTHYecKue 3aHATHS / TabopaTopHbIe padoThI) 160
- KCP 2
caMocTosTe/IbHasA padoTa 26
IIpomexyTouyHas arrecTanusa 72
JK3aMeH

3.2. CozepxaHue JUCLUIIIMHbI




(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HavmeHOBaHMe pa3[ie/nioB ¥ TeM JUCLUIUIHBI Bcero B TOM UMCIe
Yackl
( ) KonrakrHas pa6ota (paboTa Bo
B3aUMO/IeHCTBHH C NperiofjaBaTesem),
Yackl U3 HUX
SaHSTHS CamocTosTe/bHas
CEeMHHapCKOro pabora
3aHATHUS THMAa obyuarowerocs,
JIEKLJMOHHOTO | (TpaKkThyeckue | Bcero qacel
THUMAa 3aHsATHs/nabopa
TOpHbIE
paboThI), Yacel

b b b ¢ b

0 0 0 0 0
Tema 1. BeezieHue. PeHTreHOCTPYKTYpHBIH aHamu3. PeHTreHorpadus
KPHUCTa/NIMYeCKUX TTOPOIIKOB U TIOJIMKPUCTAIOB. PeHTreHodr00pecieHTHBIN 96 26 60 86 10
aHams.
Tema 2. Konebare/bHasi ClieKTPOCKOTIHSL. DI€KTPOHHO-30H0BbIN
MUKpOaHaiu3. MeTo/10/10THsi KOMILZIEKCHOTO HCII0/Ib30BaHKMSI METO/I0B 96 26 60 86 10
WCCIleZloBaHus B 06/1aCTH XMMUH TBEPZOTO TeJIa.
Tema 3. Tepmuueckuii aHam3. 58 12 40 52 6
Arrecranus 72
KCP 2 2
WTtoro 324 64 160 226 26

Copiep>kaHue pa3/ie/ioB U TeM JUCIUILTHHBI

Tewma 1. BeesieHue B peHTreHO UG PAKIIMIOHHBIE METO/IbI aHA/IM3a.

Tewma 2. PeHTreHOCTPYKTYPHBII aHaIu3.

Tema 3. PeHTreHorpadusi KpUCTaIMUeCKUX MOPOILIKOB U MOJUKPHCTA/IIOB.

Tema 4. PentreHodr00pecLieHTHBIN aHaIu3.
Tema 5. KonebaTenbHasi CIEKTPOCKOITHS.
Tema 6. D/1eKTPOHHO-30H/I0BbII1 MUKPOAHa/IM3.

Tema 7. MeTOAOHOFI/IH KOMIIZIEKCHOI'O MCII0/Ib30BaHHA METOA0B NCC/IeIOBaHNSA B 00/1aCTH XUMUH TBepAOoro

Tesa.
Tema 8. BBegjeHre B OCHOBBI TEPMHUUYECKOT'O aHaIM3a.
Tema 9. TepMorpaBuMeTpHUUeCKUI aHATU3.

Tema 10. JuddepeHrraabHO-TepMUUECKUN M CHHXPOHHBIN TEPMUUECKHH aHaTH3.

HpaKTI/IT-IECKI/Ie 3dHATHA /JIaGOpaTOpHLIe pa6OTbI OpraHM3yroTCd, B TOM 4uc/e, B Q)opMe HpaKTI/IquKOﬁ

MMOoAroTOBKH, KOTOpas IMpeayCMdaTPUBAET y4ddCTHUe 06yqa}0Luch51 B BBITIIOJIHEHHMKU OTAE/IbHBIX 3JIEMEHTOB

paboT, CBsI3aHHBIX C OyAylel podeccoHaIbHOM /1esITeTbHOCTBIO.
Ha mpoBefieHre MpakTHUeCKWX 3aHSATHM / jlabopaTopHbIX paboT B (opMe MPaKTUUYECKOM IMOArOTOBKU

OTBOJWTCS: o4Hasi popma obyueHus - 48 u.

4. YueOHO-MeToAMUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs
CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IIOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3aZlaHUsIM [IJIs1 TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTaldd 0 UTOTaM OCBOEHHS JUCLIATUIAHBI

TIPUBEJIeHHBIM B II. 5.




5151 obecrieueHrst CaMOCTOSITe/IbHOM PaboThl 00yUarOIIMXCsl UCTIOMb3YOTCS:
- 9JIEKTPOHHBIN Kypc "HeT" (HeT).

- OTKpBITBIA oHMalH-Kypc MOOC "Het" (HeT).

Wuble yueOHO-MeTOAUYECKHE MaTepHasibl: HET

5. @®oHJA OLEHOYHBIX CPEJCTB /I/Ii TEKYIero KOHTPO/IA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTali Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajaHus (oreHOYHOe cpeAcTBO - KoHTposbHas pabora) /i OLIEHKHU
chopmupoBanHocTu KomnereHuu ITK-1-H:

BapuanT 1. Pa3paboTaTth 1iaH ¥ MeTOUKY UCC/IeJOBaHUS CTPYKTYPBI KPUCTasljla Ha OCHOBE [JaHHBIX,
TIOTyUeHHBIX C TIOMOIIIBI0 PEHTTeHOCTPYKTYpHOro aHamm3a. CTyjeHTaM Hy>KHO BbIOpaTh Hanbosiee
MOJXOALIYI0 IPOrPaMMy /1S aHa/u3a JJaHHbIX, TPOaHa/IM3UpOBaTh MOyUYeHHbIe pe3yJIbTaThl U Ce/laTh
BBIBO/IbI O CTPYKTYpe KpUCTaslla.

BapuanT 2. Vi3yuuTh CBOWCTBA KPUCTA//TMYECKUX TTOPOLIKOB C ITOMOILBIO peHTreHorpaduu u
peHTreHO(/TI00peCLieHTHOr0 aHamM3a. CTyZileHTaM Hy’>KHO BbIOpaTh HanboJslee OAXOASLE METO/bI /151
MCCTIeZIOBaHus TTOPOILKOB, COOpaTh AaHHbIe ¥ IPOAHAIM3UPOBATh UX, UTOOBI OTIpe/ieIMTh XapaKTepUCTUKU
TMOPOLLKa, TaKKe KaK pa3mep, (hopMa U CoCTaB.

BapuanT 3. VicciieioBath CTPyKTYPY MaTeprasa C TIOMOIbI0 KoebaTelbHOU crieKTpocKornuu. CTyieHTam
HY>KHO BBIOpaTh Moxo/siiee 060pyjoBaHre U METO/bI UCCIe0BAHUS, TIPOBECTH IKCTIEPUMEHTHI U
TIPOaHaIM3UPOBaTh MOJTyYeHHbIe JaHHbIe, UTOOBI OTIPeJe/TUTh CTPYKTYPY M CBOMCTBA MaTepuarna.

Bapwuanrt 4. O1jeHUTb COCTaB MaTepHasa C IIOMOII[bI0 3/IEKTPOHHO-30H/I0BOT0 MUKpoaHamu3a. CTyieHTamMm
HY>KHO BbIOpaTh HanboJiee MogXO/sIIe MeTOAbI /IS OTIpe/ie/ieH s COCTaBa MaTepyasa, IPOBeCTH
9KCITIEPUMEHTHI Y TIPOAHA/TU3UPOBATh TIO/TyUeHHbIe JaHHBIE, YTOObI OTpe/Ie/IUTh CO/lepXKaHHe 37IEMEHTOB B
Marepuare.

BapuanT 5. MI3yunTth TepMOAVHaAMUYeCKHe CBOMCTBA MaTepHrasa C TIOMOIIbI0 TEPMOTPaBUMETPUN U
mddepenLaTbLHO-TEPMUUECKO# KamopuMeTpun. CTyjeHTaM HY>KHO BBIOpaTh Mozxozsitiee 060pyZoBaHue U
METOAbI NCC/IeIOBaHKS, TIPOBECTH 3KCIIePUMEHTHI U MPOaHaM3UPOBATh MO/TyueHHbIe JaHHbIe, YTOOBI
OTIpe/Ie/TUTh TepMOZIMHAMUUECKHEe CBOWCTBAa MaTepyania.

Kpurepuu oneHnBaHus (oneHouHoe cpecTBO - KoHTpO/ibHas padora)

OneHka Kputepun orjeHMBaHuUs

YpoBeHb 3HaHUM B 00beMe, TIPeBbILLIAIOIIEM IIPOTPAMMY T10/JTOTOBKH.
IIposeMOHCTPUPOBaHBI BCe OCHOBHBIE YMeHHUS. PellleHbl Bce OCHOBHBIE 3a/auyl.

TIPEBOCXOHO
BbIrosiHeHBI Bee 3a/laHVis, B TOJTHOM 00beMe Oe3 HefloueToB. [1poJieMOHCTPHUPOBaH
TBOPUYECKUI MOAXO0/ K PelleHNI0 HeCTaHAapTHBIX 3a/1ay.

OTJINYHO YpoBeHb 3HaHWH B 06bEMe, COOTBETCTBYIOIEM TIPOTPaMMe TO/ITOTOBKH, 6e3

omm6oK. [TpoieMOHCTPUPOBAHBI BCe OCHOBHBIE YMEHHUSI, PellleHbl BCe OCHOBHBIE

3a/jau¥ C OTAe/IbHBIMH HEeCYII€eCTBEHHBIM HeJ0UeTaMH, BbITIO/IHEHBI BCE 3a/1aHWA B




OueHka Kpurtepuu oLieHUBaHUs

MoJTHOM 00Bbeme. TTpo/IeMOHCTPUPOBAHBI HABLIKK TIPH PeIIeHHH HeCTaH/[apTHBIX
3a7au Oe3 oIMOOK ¥ HeJIOUETOB.

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Homny1ieHo HECKOMBKO HeCyleCTBeHHbIX OmMOoK. [IpojeMOHCTPUPOBaHEI BCe
OueHb XOpOLLO OCHOBHbIe YMeHUs1. PellleHbI BCe OCHOBHbIe 33/jau. BuInonHeHb! BCe 3a/iaHus, B
TMOTHOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [1po/ileMOHCTPUPOBaHbI Oa30BbIe
HaBbIKM TIPY pellleHUH CTaHJapTHBIX 3a/lau 6e3 oMO0K 1 HeloueToB.

YpoBeHb 3HaHUH B 00hEMe, COOTBETCTBYIOIEM TTPOrPaMMe TO/[TOTOBKH.
HomnyiieHo HeCKOMbKO HerpyObix omnbok. [TpoieMoHCTPHUpPOBaHbI BCe OCHOBHBIE
XOpOIIIO0 yMeHus. PelieHbl Bce OCHOBHBIE 33/IauM ¢ HerpyObIMU OIMOKaMu. BhIToTHeHBI Bce
3ajiaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HefloueTaMu. [1po/ileMOHCTPUPOBaHbI
0a30BbIe HABLIKY TPU PeIIeHUH CTaHAAPTHBIX 3a/la4 C HEKOTOPLIMU HeZI0UeTaMH.

MuHUMaTBHO JOTTYCTUMBIN YPOBeHb 3HaHHUM. [I0MyIeHO MHOTO HerpyObIxX
our6ok. ITpoieMOHCTPUPOBaHbl OCHOBHbIE YMeHHs. PellieHbl TUIIOBBIE 33/jaukl €
VZI0B/IETBOPUTE/ILHO HerpyObIMU OIIMOKaMH. BeITo/THEeHBI BCe 33/1aHus1, HO He B ITOJTHOM 00beMe.
MMeeTcsi MUHUMAJTbHBIN HAaOOp HAaBBIKOB /IJIs PellleHHsl CTaHJapTHBIX 3aay C
HEKOTOpbIMU HeZloueTamu

YpoBeHb 3HAHUI HIKe MUHUMabHBIX TpeOoBaHui. iMenu MecTo rpyObie
Hey/|0B/IeTBOPUTENbHO  OMMOKY. I1py pellieHry cTaHAAPTHBIX 3a/jau He NPO/IeMOHCTPHUPOBaHbl OCHOBHBIE
yMeHuUs1 1 6a30Bble HaBBIKH.

OTcyTcTBUe 3HaHUM TeopeTHYecKoro MaTepuana. OTCyTCTBYe MUHUMAJTbHBIX
TJI0XO0 ymeHuit. OTCyTCTBUE B/a/ieHUs1 MaTeprasioM. HeBo3MOXXHOCTh OL[eHUTb Hauuue
3HAHUM, YMEHHI 1 HaBbIKOB BCJICTBHE OTKAa3a 00yUaroIierocsi oT OTBeTa.

5.1.2 TunoBble 3ajaHus (OIL[eHOYHOE CpPeJACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
komnerenyyu ITK-1-T1:

1. Pa3paboTath 1iaH U MeTOAMKY MCC/ieloBaHUsl CTPYKTYPbI KPHUCTasla Ha OCHOBe JIaHHbIX,
TIO/TyYeHHBIX C TIOMOIIbI0 PEHTTeHOCTPYKTYPHOTO aHamm3a. CTyZieHTaM Hy>KHO BbIOpaTh Hauboree
MOZXO/ALLYIO ITPOrpaMMy /ISl aHa/IM3a JaHHbIX, IPOaHaIM3UPOBaTh MOJIyUYeHHble pe3y/IbTaThl U
c/leniaTh BBIBOZBI O CTPYKTYpe KpUCTasa.

2. VI3yunThb CBOMCTBA KPUCTA/UTMUECKUX MTOPOIIKOB C MOMOLIbI0 PeHTreHorpajuu 1
peHTreHOQUIOOpecIieHTHOro aHamu3a. CTyZieHTaM HY>KHO BbiOpaTh HarboJiee MoAXO/sIHe MeTO/ b
[T UCCJIeIOBaHMsI TTOPOIIIKOB, COOpAaTh /laHHbIe W ITPOaHA/TU3UPOBATh X, UTOOBI OTpe/Ie/TUTh
XapaKTepUCTUKM MOPOLLIKa, TaKKe KakK pa3mep, (hpopma U cocTas.

3. UccnemoBath CTPYKTYPY MaTepuasa C TIOMOIIbI0 KoJiebaTelbHOM CcrieKTpocKomuu. CTyieHTaM
HY>KHO BbIOpaTh MOAXO/s1ee 000pyOoBaHHe U METOAbI UCC/IeJOBaHUS, TIPOBECTH SKCIIEPUMEHTHI U
NIpOaHaIM3UPOBAaTh MOJTyueHHbIe JaHHbIe, YTOOBI OTpe/ie/IUTh CTPYKTYPY U CBOMCTBA MaTepuara.



4. OLeHUTB COCTaB MaTepHasa C TIOMOIIIBIO 3/IeEKTPOHHO-30H/I0BOT0 MUKpoaHamu3a. CTyieHTam
HY)KHO BbIOpaTh HanboJiee TIOAXOSIIFe METO/[bI /IJIsl OTIPe/ie/ieHHsI COCTaBa MaTepHraa, IIPOBEeCTU
9KCTIEPUMEHThI Y MPOaHa/IM3UPOBaTh MOyUYeHHbIE JaHHbIe, YTOOBI OTIPeZIe/TUTh CO/IePyKaHue
3/IEMEHTOB B MaTepuarie.

5. I3yunTb TepMojUHaMHAYeCKHe CBOMCTBA MaTepyasa C IOMOIIbI0 TEPMOTPAaBUMeTPUU U
muddepeHIMaTLHO-TePMUUECKON KarmopuMeTpru. CTyIeHTaM HY>KHO BbIOpaTh MoAXosIee
obopyj0BaHUe ¥ METOZbI KCC/Ie/JOBAHMSI, UTOOBI OTIPe/Ie/IUTh TEPMOAMHAMUUECKHEe CBOHCTBA

MarepHasa

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)

OrjeHKa

Kputepuu orjeHuBaHUs

TpeBOCXOAHO

YpoBeHb 3HaHWH B 00beMe, TTPEBBIMIAIOIIEM MPOrPaMMY TTOTOTOBKH.
IIposeMOHCTPUPOBaHEI BCE OCHOBHEIE YMeHHUS. PellleHbI Bce OCHOBHBIE 3a/,auyl.
BrIrosiHeHBI Bee 3a/jaHVis, B ITOJTHOM 00beMe Oe3 HefoueToB. [1poJieMOHCTPHUPOBaH
TBOPYECKUH MO/IX0/| K PeIlleHH0 HeCTaH [apTHBIX 3a7iau.

OT/IMYHO

YpoBeHb 3HaHW B 06bEMe, COOTBETCTBYIOLEM TIPOTPaMMe TOrOTOBKH, 6e3
obok. TTpo/1eMOHCTPUPOBAHBI BCe OCHOBHBIE YMEHHSI, PeIlIeHbl BCeé OCHOBHEbIE
3a4a44 C OTAe/IbHBIMU HeCYILeCTBEHHbIM HEeJOUETAMH, BBITIO/JIHEHBI BCE 3d/JdHUA B
MoJIHOM 00Beme. TIpoIeMOHCTPHPOBAHbI HABLIKY ITPU PEIIeHUH HeCTaHAapPTHBIX
3ajau 6e3 oImKrbOoK 1 HeJJOUETOB.

OYeHb XOPOLIO

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL|EM IIPOrPaMMe TIOATOTOBKH.
Jomy1ieHo HeCKOJIbKO HeCyIeCTBeHHBIX OIMO0K. [Ipo/jeMOHCTPHPOBaHbI BCe
OCHOBHbIe YMeHUs1. PellleHbl Bce OCHOBHBIE 33/laud. BLITIO/IHeHbI BCe 3a/jaHus, B
noHOM 00beMe, HO HEKOTOpbIe ¢ HefloueTamu. [IposieMOHCTprpOBaHbI 6a30BbIe
HaBBIKW TIPH PellIeHNH CTaHJAPTHBIX 3a/lau 06e3 OIMO0K 1 HeJI0UeTOB.

XOPOILO

YpoBeHb 3HaHWH B 00beMe, COOTBETCTBYIOIEM TIPOTrPaMMe TO/[TOTOBKH.
omy1ieHo HeCKOJIBbKO HerpyObIx omOoK. IIpo1eMOHCTPHUPOBAHbI BCe OCHOBHBIE
yMeHwusi. PellieHb! Bce OCHOBHBIE 3alauM ¢ HerpyObiMU omnbKkaMu. BrimonHeHb Bce
3a7laHus, B TIOJTHOM 00BbeMe, HO HEKOTOpbIe C HejloueTaMu. [1poieMOHCTPHUPOBAHEI
0a30Bble HaBLIKU TIPH PEIlIeHUH CTAHAAPTHBIX 3a/jau C HEKOTOPBIMH HeJJOUeTaMH.

YAOBJIETBOPUTEJIBHO

MuHMManBHO JOMYCTUMBIN YPOBEHb 3HaHUM. [lomyIieHo MHOTO Herpy0bIxX
omm60K. ITpoieMOHCTPUPOBaHBI OCHOBHBIE YMeHHsI. PellieHbl TUTIOBBIe 3a/jaudl C
HerpyObIMU oIIMOKaMU. BbInosiHeHB! Bce 3a/laHusl, HO He B I10JTHOM 00beMe.
VmeeTcsi MUHUMAJTBHBINA HAOOP HAaBBIKOB /IS PellleHHst CTaHJapTHBIX 3a7ad C
HEKOTOPBIMHU HeJjoueTaMU

Hey/I0B/IETBOPUTETEHO

YpoBeHb 3HaHUI HIKe MUHUMaNbHbIX TpeboBaHui. imeny mecTo rpy6bie
oumbku. [Ipu perieHnn CTaHJAPTHLIX 33/la4 He MPOAEeMOHCTPHUPOBAHbI OCHOBHEIE
yMeHuUs1 1 6a30Bble HaBbIKU.

I1JI0XO0

OTCYTCTBI/IE 3HAHUI T€OpeTHUYeCKOro mMmaTtepuasida. OTCyTCTBI/Ie MHWHHUMaJ/IbBHBIX
YMEHHﬁ. OTCYTCTBI/IE BJ/IaJeHHS MaTepHUaIOM. HeB03MOXXHOCTB OLIEHWUTb Ha/In4une




OueHka Kpurtepuu oLieHUBaHUs

3HAHWM, YMEHUI U HaBBIKOB BCJIE/ICTBHE OTKa3a 00yYaroIierocs ot OTBeTa.

5.1.3 TunoBbie 3afaHusa (oLeHOUHOe CpeACTBO - Ompoc) A/NsA OleHKH C(opMHPOBAHHOCTH
Komnerenuyyu IIK-2-H:

1. Halizure v M3yunTe HayuHbIe CTaThbH O TIOCTeAHUX pa3paboTKax B 00/1aCTH PEHTTeHOCTPYKTYPHOTO
aHasv3a Wi peHTreHorpaduu KpUCTa/VIMUeCKrX MOPOIIKOB, U OMULLIUTe, KaK 3TH METO/[bl MOTYT
MPUMEHSTHCS B PellieHHH Pa3/IMYHbIX XUMUYEeCKUX 3a/jau.

2. [IpoBefuTe HMccae0BaHue M0 CPABHEHUIO Pa3/IMUHbIX METO/I0B aHa/IM3a KPUCTa/l/TMUeCKUX
MaTepHasioB, TAKUX KaK PEHTTeHOCTPYKTYPHbBIN aHa/u3, KojiebaTe/TbHasi CIIEKTPOCKOITUS U
3/1eKTPOHHO-30H/I0BbI MUKPOaHa/13. ONULLKTe TIpeuMylliecTBa U HeJOCTaTKUA KaXXI0ro MeToza, a
TaK)Xe ero 00/1acTb TPUMEHEeHUSI.

3. CobepuTe MH(POPMAIMIO O TIPUMEHEHHUH METO/JOB TEPMOTPAaBUMETPHH M 1 depeHIHaIbHO-
TePMUYECKOM KaJIOpUMeTPUU B UCC/IeIOBaHUSAX XUMUUECKUX COeZIMHeHUH U peakuyii. OnuIimTe, Kak
9TU METO/IbI MOT'YT ObITh UCITOb30BaHbI /1J1s1 U3yUeHHsl TEPMOAMHAMUUECKHUX CBOWMCTB COeJTUHEHUM U
TIPOLIECCOB.

4. V3yuunTe nocsejiHue UCCe[0BaHus, I/le IpUMeHsIeTCsl peHTTeHO(/IF00peCLieHTHbIN aHamu3, U
OTUILINTE, KaK STOT METO/, MOXKeT OBbITh MCIOIb30BaH B Pa3/IMYHbIX 00/1aCTAX XUMHU, TAaKUX KakK
aHa/IM3 MMHepPaJIoB, NI0YBbl U MeTaJl/IOB.

5. Cobepure HH(OPMALHIO O TIOC/eJHAX TeXHOIOTHUECKHX pa3paboTkax, KOTOpble OCHOBAHbI Ha
WCTI0/Ib30BaHMM PEHTTeHOCTPYKTYPHOTO aHa/lv3a WK peHTreHorpadyu KpUCTalinyeCcKUX MOpPOIIKOB.
OmnumuTe, Kak 3TH pa3paboTKu MOTYT ObITH IPUMeHEeHBI B Pa3/THUHBIX OTPAC/ISAX XUMUUECKOH
MIPOMBIIJIEHHOCTH.

6. CpaBHHUTE pa3/IMuHble MeTO/IbI aHa/IM3a KPUCTA/JTMUeCKUX TIOPOIIKOB 1 BbIOepuTe Haubosiee
MO/IXO/ISAIIUM MeTO/, [/is U3yUeHUs CBOMCTB KOHKPeTHOTro MaTeprana. O6ocHy#Te CBOM BbIOOp Ha
OCHOBE ero UyBCTBUTETLHOCTH K 0COOEHHOCTSIM MaTepHajia U ClioCOOHOCTH TPe/JOCTaBUTh
HeoOX0oMMYI0 MH(OPMALIUIO /IS PeLleHus UCCIelyeMOU 3a/lauu.

5.1.4 TunoBble 3ajaHusi (oLleHOUHOe cpeAcTBO - Ompoc) AnA oueHKH cOpMHUPOBAHHOCTH
Komnerenyyu I1K-3-H:

1. [aiiTe KpaTKuii 0630p UCC/IeJOBaHUI, UCITOJb3YIOIIMX BLIOPAHHBIM METO/, aHa/IN3a, U
TIpOaHATM3UPYUTe, HACKOILKO 3TH UCC/IeJOBAHUS MOTYT ObITh IPUMEHUMEBI B pea/IbHOM MUPE.

2. VI3yuuTe HayuHbIe CTaThU, UCITO/Ib3YIOIIMEe BEIODAaHHBIA MEeTO/] aHa/IM3a, U OTIpe/ie/liTe, Kakue 13
3TUX UCC/IeZJ0OBaHUI MOTYT UMeThb NIPAKTUUECKYO LEHHOCTb /151 TPOMBILLIZIEHHBIX NTPUI0XKEHUH.

3. TIpoBeuTe CPaBHUTE/ILHBIN aHAU3 IBYX WX O0/iee METO/IOB aHAIM3a U OTIpee/uTe, KaKOW U3 HUX
MoykeT ObITh Oostee 3 peKTHBeH B Orpe/ie/IeHHbIX TIPU/IOKEHUSIX B BBIOPAHHOW 00/1aCTH XUMUH.

4. [lpeacraBbTe CUTYyaLMIO, B KOTOPOUW BbI [JO/DKHBI IIPHUHSATH pellieHHre O MPOJ0/DKeHUH UCCIeJOBaHUM,
WCTIONB3YIOLIMX BbIOpaHHBINA MeTo/] aHau3a. OLeHUTe TPaKTUUeCKYH0 [IeHHOCTh Pe3yJbTaToB,
T0JIyYeHHBIX C [IOMOILBIO 3TOT0 MeTO/1a, ¥ PeLInTe, CTOUT JIU NPOJ0J/DKATh UCCIeJOBaHUS B 3TOM
HarpaBJ/IeHUH.



5. BeibepuTe KOHKpeTHOe TTPOMBIIIIJIEHHOE TIPU/IOyKeHHe, KOTOPOe MOYKEeT UCI0J/Ib30BaTh BLIOpaHHBIN
MeTOJ, aHa/Ii3a, U OL|eHWTe, KaKue PeruMyll[eCTBa U HeJJOCTaTKH MOXXeT UMeThb 3TOT MeTO/, AJ1s1 3TOr0
TIPUJIOKEHHS.

KpuTepun onjeHuBaHus (oLieHOUHOe cpeACcTBO - Onpoc)

OueHka Kpurepuu orjeHuBaHus

JloryCTUMBIN YpPOBEHb 3HaHWH BBbIlLIe MUHMMAaJIbHOTO. I1p0/1eMOHCTPHUPOBAHbI OCHOBHBIE YMEHMSI.
3auteHo [Ipu peleHHY THIOBBIX 3a/JaHHI MOTYT ObITH HerpyObIe omMOKH. ViMeeTcst HAOOp HaBBIKOB BIIIIE
MHWHHUMAaJIbHOTO [JIJIs1 pellieHus] CTaHAapTHBIX 3a/jau C HEKOTOPBIMU HeZloueTaMu

YpoBeHb 3HaHUI HIDKe MUHUMabHBIX TpeboBaHui. iMeny mecto rpyOble ommbOku. [Ipy perieHun
He CTaH/IaPTHBIX 3a/a4 He MPO/IeMOHCTPUPOBAHbI OCHOBHbBIE YMeHUs U 6a30Bble HaBbIKU. Vn
3aUTeHO HeBO3MOKHOCTh OLIeHUThL Ha/lMuue 3HaHWH, YMEeHHI 1 HaBBIKOB BC/Ie/ICTBHE OTKa3a obyuarorrierocs
OT OTBeTa.

5.2. OnucaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaTOB 00y4YeHHs M0 JUCIUIIMHE IPH TPOMe)XyTOYHOMH
arrecTanyy

IIIkasa oueHBaHUA C()OPMUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH
b
chopmu Hey/0BJIETBOP | Y/JO0BJIETBO 04YeHb
TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH UTEe/IbHO PHTe/IbHO XopoIo
0CTH
KoMIeT
eHIHI
(uHANK
aropa
AOCTHIK He 3a4YTeHO0 3a4YTeHOo
eHus
KoMIeT
eHLUH)
YpoBeHb
OtcyTcTBHE YpoBeHb PoBet
o - 3HaHUM B
3HAHUI MuHUManeH | 3HaHUH B obneme YpoBeHb
TeopeTU4ecKoro 0 obbeme, > 3HaHUI B
YpoBeHb COOTBETCTBY YposeHb
Marepuara. o JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe . o11eM 3HaHU B
HeB03MO>KHOCTb 1 ypoBeHb 1011eM COOTBETCTB
MHHUMa/IbHBIX . rnporpamme obneme,
3HaHUS | OLIEHWUTb IOJIHOTY N 3HaHUM. rporpamMme yioliemM
o TpeboBaHMiA. TOJTOTOBKH TIpeBbILLIAOL]e
3HaHUI [JomnyeHo MIOJTOTOBKH rporpaMme
Hmenu mecto . Jomy1ieHo M [IporpamMMy
BC/Ie[iCTBUE MHOIO . JonyieHo HO/JTOTOBK
rpyOble OIUOKH HECKOJIbKO MO/JTOTOBKH.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecylecTse
obyyatomjerocsi ot omboK HerpyobIx HHEIX HeT.
oTBeTa ombok
ornboK
Ymenus | OtcyTcTBHE [1pu pelueHuu ITIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpomemoHCTp
MHHUMaJbHBIX CTaH/|apTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBAaHHI BCe
yYMeHUi. 3ajlad He OCHOBHBIe BCE BCE BCE OCHOBHBI®
HeB03MO>KHOCTb TIPOJIEMOHCTPHD | YMeHUs. OCHOBHbIe OCHOBHbIe OCHOBHbIe YMeHUSI.
OLIeHWTb Ha/luue | OBaHbI PeliieHb! YMeHUSI. YMeHUSI. yYMeHHsI. PelteHs! Bce
YMeHU OCHOBHBIE TUIIOBbIE Pemennl Bce | Pemensl Bce | PereHsl OCHOBHbIE
BC/Ie[iCTBUE ymeHus. memu | 3ajauu ¢ OCHOBHBI® OCHOBHBI® BCE 3a/aun.
OTKasa MecTo rpybbie HerpyObIMK | 3azauu C 3afaul. OCHOBHBIe BrimonHens!
obyuarorjerocst oT | OIMHUOKK ommbKaMu. | HerpyObiMu | BhImosHeHBI | 3amauu C BCe 3a/laHus, B
oTBeTa BeinosiHeHb! | omMOKamMuy. | Bce 33JaHUSl | OTZAE/NbHBIM | TOJIHOM
BCE BeInonHeHs! | B I0JHOM u obbeme Ge3
3a/laHusl, HO | Bce 33/jaHusl | oObeMe, HO | HeCyIecTB | HeJOuyeToB
He B B TI0JIHOM HeKOoTopble €HHBIMHU
TOJTHOM obbeme, HO | C HejoueTam
obbeme HEKOTOpble | HeJl0ueTaMH | H,




BBITIOJIHEH
c bl BCE
3a/laHuisl B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHc IIpogemoHc
MHMHHMMaJIbH ITpozeMoHC
6a30BbIX ITpu perennu o TPHPOBaHbI TPUPOBAHBI
bIii Habop TPUPOBaHBI ITpoeMOHCTp
HaBbIKOB. CTaH/JapTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBble HpOBaH
HeB03MOKHOCTB 3a71au He HaBBIKY TIPA Tpu o
1St HaBBIKHU TIPU TBOPUYECKUI
OL|eHUTb HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
HaBbiku pelIeHyst peleHnn TIOAXOZA K
HaBBIKOB oBaHb! 6a30BbIe CTaHJAapTHBI HecTaHJapT
CTaH/JapTHEI CTaH/|apTHBI peIIeHNI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/1a4 C HBIX 3a/1a4
X 33724 C X 3agau 6e3 HeCTaHZJapTHbI
OTKasza MecCTOo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuatorierocsi OT | OMIKUOKU u OLIMOOK U
u HeJloueToB
oTBeTa He/loueTaMu HeJJ04eToB
HeJloueTaMu
IIkasa oneHMBAaHUA MPH IIPOMEKYTOUHOH aTTeCTalMH
OueHka YpoBeHBb NOJrOTOBKH
TIPEBOCXO/{HO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IMPOZEeMOHCTPHPOBAaHBI
3HaHWS, YMeHWs, BJafieHuss [0 COOTBETCTBYIOL[MM KOMIIETEHL[SSM Ha YDOBHE BBHIIIe
MpelyCMOTPEHHOT0 TIPOrpaMMOoi
OT/INYHO Bce xkomrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpPMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUIIMHA, COPMHUPOBaHbI HAa yPOBHE He HHXKe «OUeHb XOPOLLO»
XOpOoI1110 Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMHUpOBaHMe KOTODLIX HarlpaBjeHa
HO JUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/|OBJI€TBOPUTEILHO», TP 3TOM XOTS ObI
0[jHa KOMITeTeHL{isI ChOpMUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeyjoB/eTBopute | XoTs Obl O7Ha KOMIIeTeHLMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO
He 3a4YTeHO
TIOXO0 XoTs1 6bI 0/IHA KOMITETEHLUsI COPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/bl, HeO0XOAWUMBIe A/ OLIEHKHU
pe3y/ibTaToB 00yYeHHsi Ha MNPOMEKYTOYHOM aTTeCcTallMM C YKa3aHHeM KpHUTEePHEB HX

OIl€HUBAHHUA:

5.3.1 TunoBble 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpoO/IbHbIE BOMPOCHI) A/ OLIEHKH

copmupoBanHocTu KomnereHu [1K-1-H

1. Kakuie monosHUTeIbHBIE METOZBI aHaU3a MOTYT ObITh UCTIO/Ib30BaHbI BMECTe C
PEHTreHOCTPYKTYPHbBIM aHa/IM30M JIJis TToTyueHust TOTHOM MH(OopMaLMy 0 CTPYKType MaTepuasa?

2. Kak BbIOpaTh MpaBWIbHYIO [JIMHY BOJIHBI PEHTT€HOBCKOT'O U3/TyUeHUs /IS OTIpeZie/IeHUst CTPYKTYPbI
KpHCTaslyla MeTO/IOM pPeHTreHorpadum?




3. Kakue s/1eMeHTbI MOKHO 0OHapy’>KUTb METO/IOM PeHTI'eHO(/IF0OPECLIeHTHOT0 aHa/ln3a U Kakue
TIPUMeHEeHHsI MOTYT OBITh y 3TOTO MeTozia?

4. Kakue THIIbI KOie0aTeTbHBIX ABW)KEHUM MOTYT ObITh WeHTU(MHUIIMPOBAHBI METOJOM KOJIe0aTeTbHOM
CTMeKTPOCKOIUU U KaK OHH CB$I3aHbI CO CTPYKTYPOU MOJIEKYJIbI?

5. Kakue 37eMeHTbl MOXXHO 0OHapYyKUTb METOZIOM 3/IeKTPOHHO-30HI0BOI0 MUKPOaHa/inu3a v Kak 3TOT
MeTOJ, MO>KeT OBbITh UCIIO0/Ib30BaH Ji/Isl aHa/iri3a CTPYKTYpbl 00pasLoB?

6. Kakuie TUITbI TEpMUYECKHX TIPOLIECCOB MOTYT OBITh UeHTU(PULIMPOBAHBI METO[OM
TepMOTPaBUMETPHU U KaK STOT METO/, MOXKeT OBbITh MCTIOMb30BaH /ISl aHa/IN3a XUMAYeCKHUX CBOWCTB
MaTepuasoB?

7. Kakue TUTIbI TepMUUECKUX TIPOLIECCOB MOTYT OBITh UIeHTU(ULIMPOBAHBI METO/[OM
b depeHIMATEHO-TEPMUUECKON KaTOPUMETPHH U KaK 3TOT METOJ, MOXKeT OBbITh UCII0/Ib30BaH /IS
aHa/iM3a XMMUYeCKHUX CBOMCTB MaTepUaioB?

8. OxapakrepusyiiTe OCHOBHbIE METO/Ibl NCC/Ie[JOBaHUS TBEP/OTeIbHbIX MaTepHasloB.

9. B ueM NpUHIUITHATLHOE Pa3/IdyKe CBe/IeHUH, T0/TydyaeMbIX MeTOlaMu KoJiebaTelbHOU
CTMEeKTPOCKOITMY Y PeHTTeHOCTPYKTYPHOTO aHamu3a?

10. B yem pa3nmuuue MetozoB K criekTpockonuu U criekTpockonuu KP?

11. CpasHurte MeTtozb! ITOM 1 POM.

12. O6nactu npumenenust DTA, TG, DTG u DSC.

13. Kak metoziom DTA MO>KHO OTpeZie/IUTh SHTA/IbITHI0 (PU3NUECKUX U XMMUYeCKHX NpeBpalljeHri?

5.3.2 TunoBble 3apaHus (oIeHOUHOe CpeACTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHiuu [1K-1-1

1. Kakoii Tun obpa3siia cjiefiyeT UCI0Jb30BaTh /ISl PEHTTeHOCTPYKTYPHOTO aHam3a’?

2. Kakue MeTo/jbl MO>KHO MCIT0/Tb30BaTh [IjIs1 OTipeZiesieHusi (ha30BOro cocTaBa MOPOIIKOBOTO 0Opasia?
3. Kakue THIBI 00pa3iioB MOYKHO MCC/IeI0BAaTh METOJOM PEHTTeHO(/IF00PeCIieHTHOrO aHam3a?
4. Kakue Turibl 06pa31joB MOKHO MCCJIeIoBaTh METOZIOM KoJiebaTe/IbHOM CTIeKTPOCKOTTU?

5. Kakue 371eMeHTBI U COeJUHeHUsI MOXXHO aHa/IM3UPOBATh C MIOMOLLBIO 3/IeKTPOHHO-30H/I0BOTO
MUKpOaHam3a?

6. Kakue nHdopmalii MO>KHO MOTYYUTh U3 TEPMOTPAaBUMETPHUYECKOTr0 aHaau3a?

7. Kakast unopMariysi Mo>keT ObIThb TIO/Ty4eHa C TMOMOILIbI0 AuddepeHIaTbHO-TepMUYeCKOH
KaJIOpUMeTpPUH O TepMUUeCKHX CBOMCTBaX MaTepuasa?

8. OxapakTepusyiTe OCHOBHbIE MeTO/bl UCCJIeZIOBAHNS TBEPAOTE/IbHBIX MaTepHasoB.
9. Ha ueMm ocHOBaHbI peHTTeHOorpaduuecKkye MeTo bl UCC/Iel0BaHUS?

10. Kakue nporjecchl IpoTeKaroT Iy 00/1yYeHNH BelljeCcTBa My4YKOM 3/1eKTPOHOB?

11. Kakue cBeieHUsI MOYKHO TI0JIYYUTh HA OCHOBaHWU [JaHHBIX TEPMUYECKOI'0 aHam3a’?

12. TIpuHymnuaneHas cxema AepuBarorpada u npubopa DSC. ITpueauTe npumep kpusoii DSC u ee
00paboTku.



13. Oxapakrepu3syiTe KonuuecTBeHHbI MeTog, DSC.

14. Kakvie MeTO/ibl TEPMHUYECKOT0 aHa/In3a UCTIOb3YOTCS /IS TIOCTPOeHUsT (Pa30BbIX AUarpamm?
15. Urto Takoe Tepmuueckuii ananus (TA)?

16. TeMriepaTypHble 3aBUCUMOCTH KaKUX (hU3MUeCKUX rlapaMeTpOB UCIO/Ib3yeTcsi B TA?

17. Kakue ¢akTopsl BusOT Ha KpyuBble DTA?

18. Kakuve KMHeTUUeCKHe rapamMmeTpbl MOXKHO oripefenuTb MetogoM DTA?

5.3.3 TumnoBbie 3afaHusa (oneHOUHOe cpeAcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH
chopmupoBanHocTu KomnereHuuu [1K-2-H

1. Kakue pecypchl 1 6a3bl JaHHBIX BbI MCTI0/IB30BasH /17151 IOMCKA MHGOPMALIH T10
PEeHTreHOCTPYKTYPHOMY aHanu3y B ceoert HUP?

2. Kak BbI BbIOpastu 1 OLIEHW/IN JOCTOBEPHOCTb MH(POPMALIWH, TT0/TyUeHHOM B pe3y/ibTaTe
PentreHorpadvy KpUCTa/I/IMUeCKUX MOPOIITIKOB B XOZle CBOEH MCC/iefloBaTeTbCKOM paboThl?

3. Kakvie mpuHLIMTIBI pabOThI PEHTTeHO(TFOOPECLIEHTHOTO aHa/IM3a U KaK OHU MOTYT OBITh TPUMEHEHbI
B BbIOpaHHO Bamu o6sacty xumunu?

4. Kak BbI o1jeH1BaeTe 3HaUMMOCTh ¥ IPUMEHUMOCTD KOJsie0aTeTbHOM CIIeKTPOCKOITUHM B paMKaxX
Balllero UCC/aeJOBaHUs?

6. Kakue MEeTObI 3JIEKTPOHHO-30HAOBOI'O MHMKPOdHA/IN3d Bl vcriosib3oBanmu AJId orpeae/ieHus
3/IeMEeHTHOI'O COCTdBd HpO6bI?

6. Kakve ucTouHMKM UH(GOpMAaLMK U MeTO/Ibl TToMCKa BbI MCnob30Baau Jjist IpOBe/leHuUst
nuTepaTypHoro 0630pa o TepMOrpaBUMETPUU?

7. Kakoit meTto/ auddepeHiaIbHO-TEpMUUeCKON KaJIlopUMeTPUM Bbl UCro/ib30Bau A1 aHa/ivi3a
cBOMCTB Baiiieii ipo0ObI ¥ oueMy OH ObLT BBIOpaH?

8. B Kakux MeToziax UCC/ae0BaHUs TPOBOJUTCSI PErUCTpaLvsi pEHTTeHOBCKOT 0 U3/TyUeHus ?
9. Kak orpesieiUTh TepMOJAUHAMUUECKHe TlTapaMeTphbl UX JaHHbIX (Pa30BOM AUarpaMMbi?

10. AHanM3 Kakux MpoLieccoB HEBO3MOKeH MeTosoM TA?

11. Ha kakux npuHiunax ocHoBanbl TA u DTA?

5.3.4 TunoBbie 3apaHusA (oneHOUHOe CpeACcTBO - KOHTpo/sibHbIE BONPOCHI) A/ OLIEHKH
chopmupoBaHHocTH KommnereHnuu [1K-3-H

1. PacckaxkuTe, Kakue MperMyI1L{eCTBa KUMeeT PeHTIeHOCTPYKTYPHBIN aHa/n3, U HaCKOJIbKO
TIePCIIeKTUBEH 3TOT METO/] B PeIlIeHHUH MPaKTUUECKUX 3a/lau B XUMUUECKOM 00/1acTH?

2. Kakue nepcreKkTHBbI IPAKTUYECKOTr0 pUMeHeHus1 PeHTreHorpauy KpUCTayTMueCcKrX MOpOLIKOB
BbI BUJJUTe Ha OCHOBE pe3yJ/IbTaTOB Balllero UCC/e/J0OBaHus?

3. Kakue npeumyliijecTBa U orpaHuueHusi umeeT PeHTreHO(/TI00peCLieHTHBIM aHaln3, U Kakue
MepCIeKTUBbI er0 MPaKTUUeCKOro UCTIOIb30BaHUS Bbl BUAUTE?

4. Kakuie mpeumyIriecTBa ¥ HeIocTaTKu uMeeT KosiebaTeibHasi CIIEKTPOCKOTIHSI, U KaKHUe
MpPaKTUYeCKHe 3a/Iaud OHA MOXKET PEIIUTh B XUMHUECKOU 00/1acTH?



5. Kakue BO3MOKHOCTH AaeT SJ'IGKTPOHHO-BOH,Z[OBBII‘/JI MHKDPOdHAJ/IN3 B XUMHWYECKUX HUCC/IeJOBaHUAX, U
HACKOJIBKO TEPCIIEKTUBEH 3TOT MeTOA AJIA IIPAKTHUYeCKOI0O HpI/IMEHEHI/IH?

6. Pacckaxkure o MepCrieKTrBaxX MPAKTUUECKOr'0o MCI0/Ib30BaHUA TePMOI'PABUMETPHUH B XUMUUECKUX
HNCC/1eJ0BaHHUAX, U KaKHe 3a/laU OHd MOXXeT pEH_II/ITI:?

7. Kakue rpermMy1iecTBa U HeloCTaTKU UMeeT auddepeHLIMaIbHO-TepMUUeCcKast KaIOpUMeTpHsi, U
KaKue TepCreKTHUBbI ee TIPaKTUUeCKOro NMpUMeHeHUs Bbl BUAUTE?

8. Kakyto nH(hopMaI1io MOXKHO TO/TyUUTh MPU UCC/IeJl0BAHUU HeOPraHUUeCKHX, OpraHuuecKrx 1
MO/IMMEPHBIX BelecTB?

Kputepuu onjeHuBaHus (oLeHOUHOe cpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

OueHka Kpurepun oLieHUBaHUs

YpoBeHb 3HaHWH B 00beMe, TPeBbIMIAIOIIEM MPOrPaMMYy TTOATOTOBKH.
[Tpo/1IeMOHCTPUPOBAHBI BCE OCHOBHBIE YMeHHUSI. PellleHbl BCe OCHOBHbBIE 3a/1aUH.
TPEeBOCXOJHO

P BhITNo/THeHbI BCe 3a/laHusl, B TIOTHOM 00beMe 6e3 HejoueToB. [IpoieMOHCTPUpPOBaH

TBOPYECKUI MMOAX0/] K PellleHH0 HeCTaH/JapTHBIX 3a7au.

YpoBeHb 3HaHUH B 00bEMe, COOTBETCTBYIOIIEM TTPOrpaMMe TO/ITOTOBKH, 6e3
om60ok. [TpoJeMOHCTPUPOBAHBI BCE OCHOBHbIE YMEHHUSI, PEIlIeHbI BCE OCHOBHbIE
OT/INYHO 3a/]auM C OT/E/bHBLIMU HECYII[eCTBEHHBIM HE/IOUETaMH, BBIMIO/IHEHBI BCE 3a/IaHUs B
no;iHOM 06bemMe. I[TpoIeMOHCTPUPOBAHbI HABBIKU TIPH PEIIeEHUH HeCTaH/[apTHBIX
3az1au 6e3 oImMOOK U HEJIOUETOB.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOLEM TIPOTPAMMe TIOATOTOBKH.
[omy1iieHo HeCKOJIbKO HeCyIlleCTBeHHBIX OIMO0K. [IpoeMOHCTpHpOBaHbI Bee
OUeHb XOPOLLO OCHOBHbIe YMeHUs1. PellleHbl Bce OCHOBHEIE 33/lauM. BEINO/THEHb! BCe 3a/jaHus, B
NoiHOM 00beMe, HO HEKOTOpbIe ¢ HefloueTaMu. [IposieMoHCTprpoBaHbl 6a30Bble
HaBBIKW TIPH PellIeHNH CTaHJAPTHBIX 3a/lau 0e3 OIMO0K 1 HeZIOUeTOoB.

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL|EM IIPOrpaMMe TOArOTOBKH.
Homy1iieHo HeCKOJIbKO HerpyObIx omboK. [Ipo/ieMOHCTPHUPOBaHbI BCe OCHOBHBIE
XOpOLIO yMeHus1. PellieHbI Bce OCHOBHBIE 3a/lauy C HerpyObIMU OIMOKamMu. BhITIO/THeHbI BCe
3a/laHus1, B TIOIHOM 0OBbeMe, HO HeKOTOopbIe ¢ HefjoueTaMu. [IpojeMOHCTPUPOBaHEI
0a30Bble HaBLIKU TIPH PEIIeHUH CTAHAAPTHBIX 3a/jau C HEKOTOPBIMU HeJJOUeTaMH.

MuHUMaNBHO I0MYCTUMBIN YPOBeHb 3HaHUM. [IomyIiiieHo MHOTO HerpyObix
ommb6oK. I[TpoieMOHCTPUPOBaHBI OCHOBHBIE YMeHHs. PellieHbl TUTIOBBIe 3a/jaull C
VIOB/IETBOPUTETEHO HerpyObIMU olMOKamMu. BeITo/THeHBI Bee 3a/jaHusl, HO He B TTOJTHOM o0beMe.
ViMeeTcss MUHMMAJTbHBIM HAO0P HAaBBIKOB JI7IsI PEITIeHUs CTaH/[apTHBIX 3a7iay C
HEKOTOPBIMHU HeZloueTaMu

YpoBeHb 3HaHWH HIDKe MUHHUMAaTBHBIX TpeOboBaHui. ViMenu MecTo rpy0ble
Hey/IOB/IETBOPUTE/IBHO  OLIMOKH. [IpH pelieHny CTaHAAPTHBIX 3a/jau He TPO/IeMOHCTPHUPOBaHbl OCHOBHBIE
yMeHus U 0a30BbIe HaBLIKU.

JI0XO0 OTcyTCcTBME 3HAaHUM TEOPETHUUECKOro Mareprana. OTCyTCTBHe MUHMMA/IbHbIX
ymeHud. OTCyTCTBUe BafieHUs1 MaTeprasoM. HeBo3MOXXHOCTE OL|eHUTh Halhuyue




OueHka Kpurtepuu oLieHUBaHUs

3HAHWM, YMEHUI U HaBBIKOB BCJIE/ICTBHE OTKa3a 00yYaroIierocs ot OTBeTa.

5.3.5 TumnoBble 3ajaHusA (OL[eHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
kKovmneTeHuu [1K-1-H

1. TIpyHuMas BenuuuHy n B (popmysie bparra-Bynbga paBHo# 1, npoaHanusupyire, UTo IPOU30UJET C
peduiekcamMu Ha OOMBIINX yTJIax 0.

2. TlapameTpsl poMOMUeCKO# 3/memMeHTapHON sueiiku Ga a= 4.526, b = 4.520, ¢ = 7.66 A. Ha kakom
yrne 6yget pecdnekc 530 npu cbemke Ha Cu Ka-usmyueHnn?

5.3.6 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(HOPMHPOBAHHOCTH
Kommnerenyyu [1K-1-T

1. PaccuuraiiTe paguyc sijpa U IUIOTHOCTb SIZIEDHOrO BelljeCcTBa aroma ypaHa-238 (M(238U) =
238.050760 a.e.m.).

2. PaccuuraiiTe BeJMUMHBI MEXKIJIOCKOCTHBIX paccTostHui d u yrnoB 20 ass 111 u 200 oTpakeHui,
TIO/TyYeHHBIX Ha MOPOIIKOBOM PeHTreHorpaMMe KyOHMJ4ecKoro KpucTasa ¢ napametpoM a = 5.0 A npu
cbeMKe Ha Cu Ka-H3nyyeHuHu.

3. Ha npejcTaBieHHOM TepMorpaMMe OMKMCaTh XapaKTep U MpenoyIoKUTh TUI IpeBpallleHusl.

5.3.7 TunoBble 3ajaHus (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
kommnerenuu [1K-2-0

1. Haiigure my6mKaruro, OCBSILeHHYIO NCC/IeJOBAHUIO CTPYKTYPHI OTIpe/ie/IeHHOTO OPraHWn4ecKoro
coeiuHeHus1. OMUIINTeE K/TFOUeBble pe3y/IbTaThbl U 00CyAKTe BO3MOXKHBIE TTePCIIEeKTUBbI MCTI0/Ib30BAHUS
5TUX [JAHHBIX B /IM3aliHe HOBBIX COe/JMHEHU! C aHaJIOTMYHBIMU CBOMCTBaMHU.

2. [IpoBefuTe HUccae0BaHue IMTEPATyPHBIX UCTOUYHUKOB /1JI51 OTIpe/ie/ieHUs] MeTOZI0B peHTTreHOrpaduu
KPUCTa/UTMYeCKUX TIOPOLIKOB U CPABHUTE UX TIPEMMYIIeCcTBa U orpaHndenusi. O6CyquTe nmprMepsI
NPaKTHUYeCKOro IIPUMEHEHUsI 3TUX MeTOJ0B B XMMUU U MaTepUaoBe/leHNN.

3. HaiiguTe my6/MKal{IO, OMTMCHIBAIOIIYIO MCIT0/Ib30BaHUe PEHTIeHO(II00PeCIIeHTHOT0 aHa/Ik3a JI/st
oripe/ie/IeHUsT COCTaBa MPOMBIIILJIEHHOTO 00pa3ija. OnUILINTe K/ItoUeBble pe3y/IbTaThl U 00CyauTe, Kak
3Ta TeXHUKa MOXKeT OBbITh UCI0/Ib30BaHa /IJisi KOHTPOJISI KaueCTBa U Y/IyUIlleHHs TIPOHU3BOCTBEHHBIX
TMpPOLIeCCOB.

4. UccnenyiiTe muTepaTypHble NCTOUHUKH, CBSI3aHHBIE C KOyiebaTeTbHOM CTIeKTPOCKOTIHEH, /IS
OTIpe/ie/IeHUs] OCHOBHBIX MPUHLIATIOB 3TOW TeXHUKHU. OOCyAuTe MpUMephl TTPAKTUUeCKOTO IPUMeHeHUSsT
KosiebaTeTbHOM CIIeKTPOCKOIHY B Pa3/IMUHBIX 00/1aCTAX XMMHUY, TAKUX Kak hapMalieBTHUKa, KaTaiu3 U
MaTepuasoBe/ieHue.

5. [TpoBeuTe MCCIeOBaHKE JIMTEPATYPHBIX UICTOYHUKOB, UYTOOBI OTIPee/TUTh OCHOBHBIE TIPHUHIIUTIBI
TepMOIpaBUMeTPUU U ee TIpYMeHeHHe B aHa/Iu3e XUMUUeCKHX CoeIMHeHNH U MaTepuanoB. Kakue
TpUMephbl IPUMeHeHUs TEPMOrPaBUMeTPUM MOXKHO HalTU B U3yUeHUM TepMOJUHAMUUeCKUX CBOUCTB
MaTepuasoB U Peakluil B XUMUUeCcKuX cucTemMax? Kakuie OCHOBHbIE PUHLUIIBI U METObI



HCIOJIb3YIOTCA TIPU dHAJ/IN3€ AdHHbIX, MOJ/JIYyU€HHBIX C TOMOIbIO TEPDMOI'DABUMETPHH, U KdaKHE MOT'YT
OBITE MPpakTU4YeCKHe IIpuMeHeHHUs 3TUX METO'Z[OB?

5.3.8 TunoBble 3ajjaHus (OLlEHOYHOEe CPeACTBO - 3ajiauM) A OIeHKH C(HOPMHPOBAHHOCTH
kKomnereHuu [1K-3-H

I[To pe3yabTaTam aHanM3a XMMAYeCKOTO COCTaBa U GU3MKO-XUMHUYECKUX CBOMCTB, OMpe/ie/iuTe, Kakue
TIepCIIeKTUBBI JAaHHOTO MaTepuasa MOTYT ObITh Hanbosiee BaXKHBI /IS €r0 JabHeUIIero
MPaKTHUUEeCKOT0 UCTI0/Ib30BaHus, U 00BSICHUTE, KaK T0/TyueHHbIe pe3y/IbTaThl MOTYT TIOMOYb B
OINTUMM3ALMY NIPOLIeCCOB ero MPOU3BO/CTBA.

Kpurtepuu oueHnBaHus (OL[eHOYHOE CPe/ICTBO - 3afauH)

OneHka Kpurepuu orjeHrBaHUs

YpoBeHb 3HaHUI B 00beMe, TIPEBbIILIAIOIIEM POrPAMMY OITOTOBKH.
[IposeMoHCTPUPOBaHBI BCe OCHOBHBIE yMeHUsl. PellleHbl BCe OCHOBHbBIE 3aJauHl.
TIPEBOCX0THO

P BrITNoTHeHBI BCe 3a/laHusl, B TIOTHOM 00beMe Oe3 HefjoueToB. [IpoieMOHCTPHPOBaH

TBO[J‘JECKI/Iﬁ noAxo[ K pelleHrI0 HeCTaH4apTHBIX 3a/a4.

YpoBeHb 3HaHUH B 06beMe, COOTBETCTBYIOII[EM TIPOrPaMMe TOZIrOTOBKH, 6e3
orbok. ITpojeMOHCTPUPOBAHbI BCe OCHOBHbIE YMEHHSI, pPellleHbl BCeé OCHOBHbIE
OT/INYHO 3a/lau¥ C OT/Ie/IbHBIMK HECYII[eCTBeHHBIM He/I0UeTaMM, BBIIOTHEHbBI BCe 3a/JaHUs B
MoJTHOM 00Bbeme. TTpoieMOHCTPUPOBAHbBI HABLIKK TIPH PeIlIeHUH HeCTaHJapTHRIX
3ajau 0e3 OIMOO0K U HeJOUETOR.

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.
Jomny1iieHo HeCKOJIbKO HeCyIlleCTBeHHBIX oMO0K. [IposeMoHCTprpOBaHbI Bee
OYeHb XOPOLI0 OCHOBHbIe YMeHHs1. PellieHbl Bce OCHOBHBIE 33/1aui. BhITOTHeHbI Bee 3afiaHvis, B
MOTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/leMOHCTPUPOBaHbI Oa30BbIe
HaBbIKM TIPH pellIeHNH CTaHJApPTHBIX 3371au 6e3 omnb0K 1 HeZIoueToB.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
IomnyiieHo HeCKOMbKO HerpyObix ommbok. [TpoieMoHCTPHUPOBaHbI BCE OCHOBHBIE
XOpOLIO yMeHus1. PerieHbI Bce OCHOBHBIE 33/lauy C HerpyObIMHU ommOKamu. BeITo/iHeHbI Bce
3aflaHusl, B TIOJTHOM 00BbeMe, HO HEKOTOphBIe C HefloueTaMu. [TpoieMOHCTPUPOBAHBI
0a30BbIe HABLIKY MPU PEIIEHUH CTaH/APTHBIX 33/1a4 C HEKOTOPLIMU HeJI0UEeTaMH.

MuHUMaTBHO OMYCTHMBIN YPOBeHb 3HaHUM. [JomyliiieHo MHOTO HerpyObix
om6ok. [TpojeMOHCTPUPOBaHBI OCHOBHBIE YMeHHs. PellieHbl TUTIOBBIE 33/jaull C
YA0BIETBOPUTENBHO HerpyObIMU OIIMOKaMU. BBITIO/THEHBI BCe 33/1aHMUs1, HO He B ITOJTHOM 00beMe.
MmeeTcst MUHUMAJTbHBINM HAaOOp HAaBBIKOB /IJIs1 pellleHHsl CTaHJapTHBIX 3a/ia4 ¢
HEKOTOPBIMHU HeZloueTaMu

YpoBeHb 3HaHWI HIKe MUHHMMAaBHBIX TpeboBaHui. Vimenu mecTo rpyObie
HEY/JIOBJIETBOPUTENBHO | OMMOKH. TTpu pellieHny CTaHAapTHBIX 3a/jau He TIPO/IeMOHCTPUPOBAHBI OCHOBHbBIE
yMeHus1 1 6a30BbIe HABBIKH.

T710X0 OTcyTcTBMe 3HaHUM TeopeTHUeckoro Mareprana. OTCyTCTBHe MUHMMa/IbHbIX

YMGHHﬁ. OTCYTCTBI/IE BJ/IaI€HUA MaTeprUaIOM. HeBo3M0XXHOCTB OLIeHWUThb Ha/IMyue




OueHka Kpurtepuu oLieHUBaHUs

3HAHWM, YMEHUI U HaBBIKOB BCJIE/ICTBHE OTKa3a 00yYaroIierocs ot OTBeTa.

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHoBHasi TUTeparypa:

1. AHanuTtnueckasi xumusl. - U.2: KonmuecTBeHHbIN aHa/iu3 (OrThYeckye, peHTreHo(a3oBbIi U
PEeHTTeHOCTPYKTYPHbIN MeTozbl) / CmupHoB A./l., T'onybeB A.M., I'opsiueBa B.H. - Mocksa : MI'TY um.
H.3. Baymana, 2007., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=643624&idb=0.
2. YepHopykos H. I'. Teopust 1 mpakTHKa peHTreHO(hTyOpeCLieHTHOTO aHa/in3a : 1eKTPOHHOe yueOHO-
MeToanueckoe rocobue / Yepropykos H. I'., Hunpyk O. B. - Hwkuuit Hosropog : HHI'Y um. H. U.
JlobaueBckoro, 2012. - 57 c. - Bubsmorp.: [ocTymnHa B KapTOuKe KHUTH, Ha caiite BC Jlanb. - Knura u3s
kosnekyu HHI'Y um. H. U. JlobaueBckoro - Xumusi., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=730253&idb=0.

3. HoBoxxeHoB Bnagumvup AHToHoBHY. TepMudeckuii aHamu3 : YueOHUK U TPAKTHUKYM [i71sI BY30B /
HoBoxenos B. A., CtpyueBa H. E. - 2-e u3g. - Mocksa : FOpaiir, 2021. - 440 c. - (Bbiciiee
obpa3oBanue). - ISBN 978-5-534-12826-0. - Tekcr : 3nektponHsiii // OBC "FOpatit"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=766344&idb=0.

4. Jatnos B. A. @usnuko-xumuueckre Metoiel aHanusa. MK-cnekrpockonus. I1paktukym / [Iarios B.
A.,TI'pebeneBa T. A. - Mockga : PTY MUPDA, 2022. - 37 c. - Kaura u3 koiekiuu PTY MUPDA -
Xumust. - ISBN 978-5-7339-1631-6., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=828294&idb=0.

5. CaxapoB H. B. PactpoBas 3/1eKTpOHHast MUKPOCKOMUs : yuebHoe mocobue / Caxapos H. B.,Panjees
M. A. - Hwkuwuit Hoeropoga : HHI'Y um. H. 1. JlobaueBckoro, 2020. - 96 c. - PekomeHj0BaHO
MeTO/IMUeCcKor KoMuccuel usnueckoro dakyssTerta s crygeHToB HHI'Y, oOyuyatormxcs o
HanpasiaeHusM noarotoeku: 03.03.02 «Pwusuka» u 03.04.02 «Dusvkar». - BUbMOrp.: [0CTynHa B
KapTouke KHUTH, Ha calite DBC Jlanb. - Kaura u3 komtekyuu HHI'Y um. H. 1. JlobaueBckoro - ®usuka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783303&idb=0.

6. Mopxxyxuna C. B. Tepmuueckue MeTo/ipl aHanu3a. JuddepenianpHas cKkaHUPYOLash KalOpUMeTpust
: pakTUKyM / MopskyxuHa C. B.,Mopxxyxun A. M.,Tectos [I. C. - [ly6Ha : ['ocyiapcTBeHHbIH
yHMBepcuTeT «[IyoHa», 2020. - 50 c. - KHura u3 Kosinekiuu ['ocyjapCcTBeHHbIN yHUBEpCUTET «IyOHa» -
Xumus. - ISBN 978-5-89847-619-9., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=797510&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. Kos6a JI. M. PentreHorpacdusi B HeOpraHMueckoi XUuMuH : [yue0. rmocobue /st By30B 10
crietianbHOCTH "Xumus'"]. - M. : U3a-Bo MI'Y, 1991. - 254, [1] c. : un. - 8.25., 13 3K3.

2. Kpucrannorpadus, peHTreHOrpadus ¥ 371eKTPOHHAsE MUKPOCKOTIHSA : yue0. /17151 By30B 110
cnieriaibHOCTH "®du3nKa MeTannoB" U "MeTasnnoBejeHre, 000pyJoBaHNe U TEXHOJIOTHS TEPMUUECKOMN
06paboTku MeTannoB". - M. : Metannyprus, 1982. - 631 c. : un. - 1.40., 20 3k3.

3. YmaHckuit SfIkoB CemeHOBUU. PeHTreHorpadus MeTasyioB U TOYTIPOBOJHUKOB : [yueb. mocobue zis
CTY/IeHTOB MeTaJUTypr. ClieliiasbHOoCTel By30B]. - M. : MeTtamnyprus, 1969. - 496 c., 1 . rpad. : un. -



1.33., 7 9K3.

4. MupkuH JleB Mocugosuu. CripaBOYHUK N0 PEHTTeHOCTPYKTYPHOMY aHa/IM3y MOIUKPUCTAIOB :
CIIpaB. PYKOBO/CTBO : I0JIyueHle U u3MepeHue peHTreHorpamm / oz pez. fA. C. Ymanckoro. - M. :
dusmarrus, 1961. - 863 c. : un. - 3.56., 5 3K3.

5. ManblieB Anekcanp AnekcaHpoBud. MosekysisipHasi crieKTpockorus : (Teopusi, mpakTuueckue
paboTrl, 3azaun) : [yueb. rmocobue A1 XUM., XUM.-TeXHOJI. U (pU3. Criel[dajbHOCTeH By30B]. - M. : V371-Bo
MI'Y, 1980. - 271 c. : un. - 0.75., 4 3K3.

6. Xumuueckast TepMo/inHaMUKa : yueb. mocobue. T. 1 : OcHoBHbIe TIOHATHsI. Pa30Bble paBHOBECHS /
Hwxkeropozckuii rocygapcTBeHHbIN yHUBepcuteT uM. H. U. JlobaueBckoro. - H. HoBropog : I3a-Bo
HHTI'Y, 1991. - 196 c. - 45.00., 52 3Kk3.

7. lllackonbckasi MapuanHa Iletpona. Kpucrannorpadus : [yue6. mocobue s BTy30B]. - 2-e uzf,.,
niepepab. u gom. - M. : Beicmas mkona, 1984. - 375 c., 4 1. un. : wi. - 1.40., 96 3K3.

8. Uynpynos EBrennii Bnagumuposuy. OcHOBBI KpucTaniorpaduu : yueb. s By30B. - M. : ®u3matiuT,
2004. - 500 c. - ISBN 5-94052-060-1 : 143.00., 86 3k3.

9. Benmnuko Asnekcanzp AHapeeBud. MeTozibl UCC/e0BAHUS MUKPO3J/IEKTPOHHBIX Y HAHO3JIEKTPOHHBIX
MaTepHuasioB U cTpykTyp. Yacts II : YuebGHoe nocobue. - HoBocrbupck : HoBocrbupckuii
rocy/lapCTBeHHbIN TexHuueckuit yuuBepcutet (HI'TY), 2014. - 227 c. - TIpodeccruoHanbHoe
obpa3oBanue. - ISBN 978-5-7782-2534-3., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=615455&idb=0.

ITporpammHoe obecrieueHue 1 IHTepHeT-peCypChl (B COOTBETCTBUH C CO/IePKaHUeM IUCIUITAHBI):

http://www.cryst.ehu.es/

http://www.crystallography.net/cod/
https://www.fiz-karlsruhe.de/icsd_web.html
http://www.chem.msu.ru/cgi-bin/tkv.pl?show=welcome.html/welcome.html
http://webbook.nist.gov/chemistry/
http://www.crct.polymtl.ca/fact/index.php
https://www.fiz-karlsruhe.de/de/leistungen/kristallographie/icsd.html
http://www4.nau.edu/microanalysis/Microprobe-SEM/Signals.html
http://geo.web.ru/db/msg.html?mid=1183034

7. MaTepua/ibHO-TEXHHYeCKoe ofecneyeHHre AUCHUIUIAHBI (MO/YJIs1)

YuebOHble ayAWTOPUM [i/is1 TIPOBeJieHHs yueOHBbIX 3aHSITMM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMO#i, OCHaIeHbl MYyJIbTUMeAUHWHBIM 000py/0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeacTBaMu  00yueHHs, CreLMaJM3UPOBaHHBIM  00OpyZOBaHMEM: YueOHble ayJUTOPUM IS
npoBeJieHns1 yueOHBIX 3aHSTHM, TpeJyCMOTPeHHbIX 00pa3oBaTe/NbHOM TMPOrpaMMOM, OCHAI|eHBI
MY/JIbTUMEJUIHBIM 000pyZOBaHWEM (TIPOEKTOp, 3KpaH), TeXHUYECKUMH Cpe/CTBaMU O0O0ydeHwus,
KOMITbIOTEpaMH, CIIeLjaIM3UpPOBaHHbIM 000pyZioBaHNeM: YueOHasi ayJuTOpHsi C TIPOEKTOPOM H

5KpaHOM (140 ayz. 2 KOpITyC).
PactpoBbiit 3nekTpoHHbBld Mukpockon JEOL JSM-IT300LV ¢ 3Hepro- v BOJIHOAMCIIEPCUOHHBIM
3/71eMeHTHbIM aHa/M3aTopamu (233 ayn, 5 KOpITyC).

CuHxpoHHBIM TepMuyeckud aHanu3zatop DTG-60H (Shimadzu, Anonus) (237 ayn. 5 Kopmyc)
[MomeriieHUst A7IsT CAaMOCTOSITeIbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3JI€KTPOHHYIO
nH(OpPMaIMOHHO-00pa3oBaTebHYIO Cpesy.

[MomerieHyst A7IsI CAaMOCTOSITE/IbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOMW C



BO3MO)KHOCTBIO TIOJK/IIOUeHUs K ceTd "VHTepHeT" W obecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYI0 Cpefy.

ITporpamma cocTtaBjieHa B coOTBeTCTBUH C TpeboBaHusimu OC HHI'Y 1o HarpaB/ieHHIO MMOATOTOBKH
04.03.01 - Xumus.

ABtop(bl): CyneiimaHoB EBrenuii BiagumMupoBud, JOKTOp XMMHUUYeCKUX Hayk, mpodeccop
Tenerun Cepreii BnaguMypoBuu, KaHAWJaT XUMHAYECKUX HayK
®ykuHa [luaHa ['eoprreBHa, KaHAWUJAT XUMAUYECKUX HayK.

3aBepyromumii Kadepoii: CynelimaHoB EBrenuii BiaguMupoBryY, 1OKTOP XUMUUECKUX HayK.

[Tporpamma o/j00peHa Ha 3acelaHUM MeTouUeCcKor Komuccuu ot 28.09.2023 r., mpoTokost Ne 1.
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