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1. OBIIAA XAPAKTEPUCTHUKA MO/1YJISI PaBHOBecHbIC 1 HEPABHOBECHBIE SIBJICHHS B

TBEPIAbLIX TeJax

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Mopnyns «PaBHOBECHBIC W HEPAaBHOBECHBIC SIBIICHUS B TBEPABIX TeEJlax» BKIIOYACT CJICAYIOIINE
TUCIUTITUHBL: «SIBJIEHUS IepeHoca U peaKIMOHHAsT CIIOCOOHOCTh TBEPBIX Te», «JlmarpaMMbl COCTOSTHUS
MHOTOKOMIIOHEHTHBIX CUCTEM» U «MeTo 1bl MOTHONPO(UIEHOTO aHATN3a KPUCTAJUTMIECKON CTPYKTYPBD».
B pamkax n3yueHust MOAYJIsl CTYI€HTHI 3HAKOMSATCS C TEOPETUYECKMMU OCHOBAMH PEHTI€HOCTPYKTYPHOIO
aHaJIM3a U MOJIYy4yaroT MPAKTHUYEeCKHe HaBBbIKU paOOThI C COBPEMEHHBIM METO/1I0M 00pabOTKH MOPOIIKOBBIX
peHTreHau(pPaKIMOHHBIX JaHHBIX, METOOM PuTBenaa, pe3yiabTaToM KOTOPOTO SBISETCS YTOYHEHHAas
CTPYKTypHasi MOJIeJIb TBEPAbIX KPUCTAINIMYECKUX MaTepuanoB. B Moayne yaensercs BHUMaHue npooieme
MOJIy4eHUsT W TpeoOpazoBaHUsl SHEPruU, B3aHUMOCBSI3M HOHHOTO M DJIEKTPOHHOTO TpPaHCIOPTa C
KPUCTAINIMYECKONW CTPYKTYpOH TBEpPIBIX Tell, yJHenseTcs oco0oe BHHMAaHHME pPa3iIHYHBIM (akKTopawm,
BJIMSIONINM Ha CKOPOCTh TBEepAO(a3HBIX pPEaKIMii, paccCMaTpUBAIOTCS TEPMOJUHAMUYECKHE TEOPHH

TBep10(a3HOTro B3aUMOCHCTBUS.

1.2. CTpykTypa U 00beM MOAYJISA

Tabnuna 1
O0BbeM AUCUUIIAH MOAYJIS
Ne " BCET0 MOAYJI B 3Aa4YE€THBIX
Hepeqeﬂb AUCHUILIMH MOAYJIA B MMOCJI€10BATCJIbHOCTH UX OCBOCHUSA
n/n eTHHUIAX
1 SIBneHus nepeHoca 1 peaklinoHHasi ClIoCOOHOCTh TBEP/ABIX
Ten 6
2 JlnarpaMMbl COCTOSIHMSI MHOTOKOMITIOHEHTHBIX CUCTEM 3
3 MeTob! OJIHONPO(UIBHOTO aHAIN3a KPUCTATUINYECKOM
CTPYKTYPBbI 3
HUTOTI'O o momyro: 12

1.3.I1ocsieqoBaTeIbHOCTH OCBOCHHSI MOAY I B 00pa30BaTeJILHOM IPporpaMme

IIpepexkBU3UTHI MOLYI5 1. ®usnyeckas XUMHUs
ITocTpeKBU3UTHI U KOPEKBU3HUTHI He npenycmoTpensl
MOYJIst

14. Pacnpeneﬂe}me KOMIIeTEHIIMI M0 JHUCHUILIMHAM MOAYJidA, IJIAHUPYEMBIC PE3YJIbTATbI

o0y4eHHs1 (MHIMKATOPHI) 110 MOXYJIIO

Ta0numa 2



Ilepeyennb
AUCHUTINH

Koa u HauMeHOBaHMe

IInanupyemble pe3yJbTaThl 00yUeHHs

KOMIIETEHLIMH (MHAUKATOPHI)
MOAYJIst
1 2 3
JwnarpamMmsl [1K-1 - Cniocoben 3-3 - [lepeuncauTb METOIbI ONIPEIETCHUS
COCTOSTHUS IIPOBOJIUTH C XUMHUYECKOTo U (pa30BOro cocTaBa, CTPYKTYpBI,
MHOTOKOMIIOHEHT | COOJII0JIeHHEM HOPM (yHKIIMOHAJIBHBIX CBOMCTB BEILIECTB U

HBIX CUCTEM

TEXHUKHU 0€30I1aCHOCTH
XUMHAYECKHM
AKCIIEPUMEHT, BKITFOYAs
CUHTE3, aHAJIN3, U3yUYeHUE
CTPYKTYpbI U CBOHCTB
BEILIECTB U MAaTEpPHAJIOB,
UCCIIeIOBaHKe MPOLIECCOB
C MX y4acTHEM

MaTepHaioB

V-3 - [IpoBoaUTH CTaHAPTHBIE ONIEpaIUU AJIs
oTpeeNIeHUs] XUMUYECKOTO U (pa3oBOro
COCTaBa BEUIECTB U MAaTEPHAJIOB HAa UX OCHOBE

I1-3 - IMeTh HaBBIKK TPOBEACHUS
CTaHJIAPTHBIX ONepaui ISl ONpeaeIICHUS
XUMHUYECKOTO U ()a30BOTO COCTaBa, CTPYKTYPHI
Y CBOMCTB BEIIECTB U MaTEPHUAIOB

[1K-2 - Criocoben
BBIOMpATh M UCIIOJIb30BATh
TEXHUYECKHUE CPEJICTBA U
METO/IbI UCIIBITAHMI J1JIst
pelieHus
HCCIICIOBATSIbCKHX 3a1a4
XUMHYECKON
HAIPaBIICHHOCTH,
[MOCTaBJIEHHBIX
CIIeIUaJINCTOM OoJiee
BBICOKOW KBaJM(pUKALIUU

3-1 - [lepeuncanTh dKCIEpUMEHTAIIBHBIE
METO/Ibl ¥ OMMCATh UX TEXHUUECKOE
WCIIOJIHEHUE JIJIS1 pELIEHHS] KOHKPETHOM
HAY4YHO-HMCCJIEI0BATENbCKOM 3a1a41

V-1 - BoeiOupath 3KCriepuMeHTaIbHBIE METOIbI
Y TEXHUYECKHE CpeIcTBa (13 Habopa
UMEIOILIUXCA) AJIs PelIeHUs] KOHKPETHOMN
HAy4YHO-HUCCIIeI0BATEIbCKON 3a/1a4H B
BBIOpaHHOM 00J1acTH PO eCCHOHATHHOM
JeSITeIbHOCTH

I1-1 - IIpuMeHATh 3KCIEPUMEHTAIbHbIE
METO/Ibl U TEXHHUYECKUE CpeICTBA (13 Habopa
MMEIOIINXCS) TSl pEIIeHUs] KOHKPETHOM
HAY4YHO-HCCIIEIOBATEIbCKON 3a/1a4H B
BBEIOpaHHOM 007acTH MPodecCHOHATBHON
JeSITeTbHOCTH

I1K-3 - Cniocoben
OKa3bIBaTh
MHPOPMALIMOHHYIO
MOJICPIKKY
CIELUAINCTAM,
OCYILECTBIISIOLIIM
Hay4YHO-
UCCIIEI0BATEIILCKUE
paboThI

3-2 - VKa3aTh IOMCKOBBIE CUCTEMBI U
ANEKTPOHHBIE OMOTHOTEKHU, UCTIONB3yEeMbIE IS
MOKCKAa HAYYHOU XMMHUYECKON nHpOopMarmu

V-2 - AHanuzupoBath HH(OPMALINIO,
MOJIyYE€HHYIO U3 TIOUCKOBBIX CUCTEM U
ANEKTPOHHBIX OMOJIMOTEK, UCIIOJIb3YEMBbIX IS
MOKMCKa HAYYHON XUMHUYECKON HHpOopMauu

I1-2 - I[eMOHCTpI/IpOBaTB HAaBBIKH BBIITOJIHCHUA
IOUCKOBBIX 3aITPOCOB B 3JICKTPOHHBIX
6H6J’II/IOTCK3X, ITOHUCKOBBIX CUCTEMAX




[1K-4 - Criocoben
BBIOMPATh TEXHUYECKHE
CpEeIICTBA ¥ METOJIBI
WCIIBITAHUHN JIUIS PEIICHUS
TEXHOJOTHYECKHX 3a/1a4,
IMOCTaBJIEHHBIX
CIIeIUaJINCcTOM OoJiee
BBICOKOH KBaJIM(PUKAIIUN

3-1 - [lepeuncnuTb TEXHUUECKHUE CPEICTBA U
METO/Ibl UCIIBITAHHM U PEIICHUS] KOHKPETHOM
TEXHOJIOTHYECKOH 3a1aun

V-1 - BoiOupath TeXHUUYECKHE CPECTBA U
METO/bI UCTIBITAHUH (M3 HAOOpa UMEIOIIIUXCS )
JUISL peIlIeHUs] KOHKPETHON TEXHOJIOTHYECKOM
3a/1a4uu

I1K-5 - Cnocoben
OCYIIECTBIISATH KOHTPOJIb
KauecTBa ChIPbS,
KOMIIOHEHTOB U
BBIITYCKAaeMOU ITPOIYyKIIUH
XUMHUYECKOI0 Ha3HAYECHMUS],
IIPOBOAUTD
MacCIOPTU3ALUI0 TOBAPHOU
MPOIYKIUHU

3-1 - lemoHCTpUpOBAaTh IOHUMAaHHUE
TEOPETUYECKHUX TMOJI0KEHUH XUMHUECKUX,
(U3NKO-XUMHYECKUX, PU3NUECKUX METOJIOB
aHaIn3a, MepPeYrCIUTh OCHOBHBIE
aHAJTUTUYECKHE CUTHAIIBI, UCIIOJIb3yEeMbIC B
METO/1aX aHaInu3a

V-3 - CocTaBisiTh IPOTOKOJIBI UCIIBITAHUH,
MacrnopTa XUMUYECKOM MPOIYKIUH, OTYETHI O
BBITIOJTHEHHOM padoTe 1Mo 3ajaHHO# hopme

I1-3 - iMeTh HaBBIKM COCTABJICHHSI TPOTOKOJIOB
HCHBITaHHfI, OTYCTAa IO NPOBCACHUIO AaHAJIN30B
U X 00paboTKe

[1K-6 - CniocoGen
OKa3bIBaTh
MH(pOPMAIMOHHYIO
MOJICPIKKY
CTICIIUAIACTAM,
OCYIIECTBIISIOLIIM
HAYYHO-KOHCTPYKTOPCKHE
paloThl U
TEXHOJIOTUYECKHE
UCTIBITAHUS

3-2 - YKa3aTh NOMCKOBBIE CUCTEMBI U
AJICKTPOHHBIE OMOJIMOTEKH, UCTIONH3YEMBIC JTIS
MOKCKa TEXHOJIOTNYEeCKOW nH(pOopMaluu

V-2 - AHanu3upoBaTh TEXHOJIOTHYECKYIO
MH(OPMAINIO, TTOTYYSHHYIO U3 MOMCKOBBIX
CHCTEM M AJIEKTPOHHBIX OUOIHOTEK

ITK-9 - Cnocoben
y4acTBOBATh B
OpraHu3aluy u
MIPOBEICHUH HAYYHbBIX
MEpOIPUITHI

3-1 - Cnenatb 0030p IIaHUPYEMBIX B TEKYILIEM
roJly Hay4HbIX MEPONPHUIATHI MO TEME
MCCIIeIOBAHUS

V¥-1 - T'0TOBUTH BCIOMOT'aTEIbHYIO
JOKYMEHTAIUIO, Pa31aTO4YHbIC MaTEPHUAIbI,
OCYILECTBIISATh TEXHUYECKOE CONPOBOXKICHUE
IIPU IIPOBEICHUH HAYYHBIX MEPOIPUATUN

MeTtons!
MOJTHOTIPO(UITBHO
ro aHaJIN3a
KPUCTAJUTMYECKOU

CTPYKTYpbI

IIK-1 - Criocoben
MIPOBOJIUTH C
coOJTI0ICHEM HOPM
TEXHUKHU 0€30I1aCHOCTH
XHUMHAYECKHM
IKCIIEPUMEHT, BKITFOYAs
CUHTE3, aHaJIN3, U3yueHHUe
CTPYKTYpbI U CBOHCTB
BEIIECTB U MaTEPHAJIOB,

3-3 - IlepeuncauTe METOABI ONPEIETICHUS
XMUMHYECKOro 1 (pa30BOro cocraBa, CTPyKTYpBHI,
(YHKIIMOHAJIBHBIX CBOMCTB BEILECTB U
MaTepHaoB

3-4 - JleMOHCTpUpPOBATh IOHUMAHUE METO/I0B
UCCIIEI0OBaHMS MPOLIECCOB PA3IIMYHONU TPUPOJIBI
C Y4aCTHEM XMMHUYECKHX BEIIECTB




HCCIICAOBAHUC IMTPOLCCCOB
C UX yJaCTuem

V-3 - IIpoBOAUTh CTaHJAPTHBIE ONIEPALUHU IS
OTIpeIeJIEHUs] XUMHUECKOTO U (ha30BOTro
COCTaBa BELIECTB U MATEPHUAJIOB HA UX OCHOBE

V-4 - [IpoBoAUTH UCCIETOBAHUS TTPOIIECCOB
Pa3IMYHON MPUPOJIBI C YUACTHEM XUMUYECKUX
BEILIECTB C UCIIOIb30BAHUEM CEPUIHOTO
Hay4YHOTO 000pY/0BaHHS

[1-3 - UmeTh HaBBIKK TPOBEACHUS
CTaHJIapTHBIX ONepalUi JUIsl OIPEACIICHUS
XUMHYECKOTO U ()a30BOTO COCTaBa, CTPYKTYPHI
Y CBOWCTB BEIIECTB U MAaTEPUAJIOB

[1-4 - iMeTh HaBBIKK UCCIEOBAHMS TPOLIECCOB
Pa3IUYHON MPUPOJIBI C YYACTHEM XUMUYECKUX
BEIIIECTB Ha CEPUITHOM HAyYHOM
00opyA0BaHUU

ITIK-2 - Criocoben
BBIOMpATh U UCIIOJIb30BATH
TEXHUYECKHUE CPEIICTBA U
METO/IbI UCIIBITAHUH ISt
pelIeHus
HCCIEI0BATSIbCKHUX 3a1au
XUMHYIECKOH
HaIpaBJIEHHOCTH,
IMOCTABJIEHHBIX
cHenuaInucToM 0olee
BBICOKOH KBTM(PUKAIINH

3-1 - [lepeuncanTh dKCIEpUMEHTAIIbHBIE
METOIbl M OTIMCATh UX TEXHHYECKOE
WCTIOJTHEHUE JUTS PEIICHUS KOHKPETHOM
HAay4HO-UCCIIEJ0BAaTEIILCKOM 3a/1auu

3-3 - TlepeuncauTh CIOCOOBI K METO/IBI
IMOATOTOBKHU OOBEKTOB UCCIIEIOBAHUS [
MPOBEACHUS IKCIIEPUMEHTOB

V-1 - BeiOuparth dKCIIEPUMEHTATBLHBIC METOTBI
Y TeXHUYECCKHUE cpeacTBa (M3 Habopa
MMEIOIINXCSA) JUTsl pEeIIeHUsI KOHKPETHON
Hay4YHO-HCCIIEA0BATEIIbCKOM 3a1a4H B
BBIOpaHHOM 00J1acTH PO eCCHOHATHHOM
NEeSATeTLHOCTH

V-3 - '0TOBUTH OOBEKTHI UCCIIENOBAHUS LIS
MIPOBEACHUS IKCIIEPUMEHTOB

I1-1 - IlpuMeHsATh 3KCIEpUMEHTAIbHbIE
METOIBl M TEXHUYECKHE CpecTBa (13 Habopa
UMEIOLIUXCA) AJIs PelIeHUs] KOHKPETHON
Hay4HO-UCCJIeI0BAaTEIbCKON 3a/1a4H B
BBIOpaHHOM 00J1acTH PO eCCHOHATHHOM
JeSITeIbHOCTH

I1-3 - ImeTh HaBBIKH MTOJITOTOBKH U pabOTHI C
00BEKTaMU HCCIIEIOBAaHUN pa3IMuHON
XUMHYECKON TPUPOBI

I1K-3 - Cniocoben
OKa3bIBaTh
MH(OPMaLIMOHHYIO
HOJAECPIKKY
CIeLUAINCTaM,

3-1 - Onucath cyniecTByromue 06a3bl JAHHBIX
M0 XMMHUHU ¥ CMEXKHBIM 00J1acTsIM, B TOM YHCIIE
Ha aHIJIMMCKOM SI3bIKE

V-1 - IIpoBOUTE IEPBUYHBIN TOUCK
MHpOPMAaLIKU 10 33JaHHON TEMAaTHKE C




OCYIIECTBIISIOLIIM
HAY4YHO-
HCCIIEI0BATEIILCKUE
paboTHI

HUCIIOJIBL30BAaHUEM JAHHBIX 110 XUMHU U
CMEXHBIM 00JIaCTSAM, B TOM YHCJIE HA
AHTIUACKOM S3BIKE

V-2 - AnanusupoBath HH(pOpMaIuio,
MIOJIYYCHHYIO M3 MIOMCKOBBIX CHCTEM H
AJIEKTPOHHBIX OMOIHOTEK, UCTIOIB3YEMBIX IS
MOKCKA HAYYHON XUMHUYECKOW UHPOPMALIUU

I1-1 - ImeTh onbIT paboThI ¢ 6a3amMu JaHHBIX
10 XUMHUH U CMEKHBIM 00JIACTSIM, B TOM YKCIIE
Ha aHTJIMHACKOM SI3BIKE

IIK-4 - Crocoben
BBIOMpATh TEXHUYECKHE
CpEJICTBA M METOJIbI
MCIBITAHUM I PEIICHUS
TEXHOJOTMYECKHX 3a/1a4,
[IOCTaBJIEHHBIX
CIIELIUAJINCTOM OoJiee
BBICOKOM KBaJTU(UKAIIH

3-1 - [lepeuncinuTh TEXHUYECKUE CPEACTBA U
METO/Ibl UCTIBITAHUM IS PEeIIeHUs] KOHKPETHON
TEXHOJOTMYECKOH 3a7auu

V-1 - BeiOupars TEXHHUYECKUE CPEJICTBA U
METObI HCTIBITaHUH (M3 HaOopa MMEIOIIHXCS)
JUISl peIeHUs] KOHKPETHON TEXHOJIOTHYECKOU
3a1a41

[1-1 - ITpuMeHATh TEXHUYECKUE CPEACTBA U
METO/bI UCTIBITAaHUH (M3 HAOOpa UMEIOIIIUXCS )
JUISL pellIeHrs] KOHKPETHON TEXHOJIOTHYECKOM
3aa4u

ITK-5 - Criocoben
OCYIIECTBIISATh KOHTPOJIb
KadecTBa ChIPhA,
KOMITIOHCHTOB U
BBIITYCKaeMOW MTPOTyKIINH
XHUMHUYCCKOIoO Ha3Ha4YCHMU,
MIPOBOAUTD
MacHOPTU3ALMIO TOBAPHOU
MPOIYKIIUI

3-1 - leMoHCTpHUpOBaTh IOHUMaHHUE
TEOPETHYECKHX TTOJOKECHUH XUMHUECKUX,
(U3NKO-XUMHYECKUX, PU3NIECKUX METOJIOB
aHaJmM3a, MePEeYNCINTh OCHOBHBIE
aHATITHYECKUE CUTHAIIBI, UCTIOJIh3yEeMbIC B
METO/IaX aHaIN3a

3-2 - JleMOHCTpHUPOBAaTh IOHUMaHHUE
IPUHIUIIOB Pa0OThl AaHATUTHYECKOTO
o0opyIoBaHus 17151 PU3HKO-XUMUYECKHUX,
(U3HYECKUX METOAOB aHAIH3a

V-1 - BBINONHATH CTAaHAAPTHBIE
aHAJIUTUYECKHUE ONEPALU U PETUCTPUPOBATH
AQHAJINTUYECKUE CUTHAJIBI B XUMUYECKUX,
(hUBUKO-XUMHUYECKUX, PU3NIECKIX METOAaX
aHaJM3a

V-3 - CocTaBisATh NIPOTOKOJIBI UCIIBITAHUM,
[acrnopTa XuMHUYECKOM MPOAYKILIUH, OTYETHI O
BBINOJIHEHHOHN paboTe 1Mo 3alaHHO# Gopme

I1-1 - IMeTh OnbIT BHIMOJHEHUSI CTAHIAPTHBIX
AHAJIMTUYECKUX ONEpalyid U PErucTpatuu
AHAJIMTUYECKUX CUTHAJIOB PA3JIMYHON MPUPOIBI




[1-3 - UmeTh HaBBIKK COCTABICHUS TPOTOKOJIOB
WCMBITAHUH, OTYETA IO NPOBEACHUIO aHAJIM30B
1 ux 006paboTke

IIK-6 - Crocoben
OKa3bIBaTh
WHPOPMAIIMOHHY IO
MOJICPIKKY
CITCIIMAICTaM,
OCYIIECTBIISIOIIUM
HAy4YHO-KOHCTPYKTOPCKHUE
paboThl 1
TEXHOJOTHYECKHE
HCIIBITAHUS

3-2 - YKa3aTh IOMCKOBEIE CUCTEMEI U
AJICKTPOHHBIC OMOJIMOTEKH, UCITOIB3YyEMBIC JIJIS
MTOMCKA TEXHOJIOTMYECKON HHPOPMAITIH

V-2 - AHanu3upoBaTh TEXHOJIOTHYECKYIO
MHPOPMALHIO, TIOTYYSHHYIO U3 MOMCKOBBIX
CHCTEM H AJIEKTPOHHBIX OMOIHMOTEK

[1-2 - JleMOHCTpUpOBATh HABBIKH BHITIOJIHEHUS
MOKUCKOBBIX 3aIPOCOB TEXHOJIOTUICCKON
nH(pOpMaIUU B AJIEKTPOHHBIX OMOINOTEKAX,
MOUCKOBBIX CUCTEMAaxX

I1K-9 - Cnioco6en
y4acTBOBAaTh B
OpraHu3alu u
MIPOBEJIEHUU HAYUHBIX
MEpONPHUITHI

3-1 - Caenatp 0030p TUTAHUPYEMBIX B TEKYIIEM
roJly Hay4HbIX MEPOIPHUIATHHI IO TEME
HCCIICIOBAHUS

I1I-1 - UMmeTb ONBIT IIOATOTOBKHA
BCIIOMOTATEJIbHOM JOKYMEHTAIINH,
pa3gaTOYHBIX MAaTEPUAIOB, TEXHUYECKOTO
COMPOBOXKACHUS IPU MPOBEACHUN HAYUHBIX
MEpOIPUATHI

SIBeHns
nepeHoca u
peaKIMoHHAas
CIIOCOOHOCTE
TBEPABIX TEJ

ITIK-1 - Criocoben
MIPOBOIUTH C
cOOJII0ICHUEM HOPM
TEXHUKU 0€30I1aCHOCTH
XUMHAYCCKHM
AKCTICPUMEHT, BKJIFOYAs
CUHTE3, aHAJIN3, U3yUEHUE
CTPYKTYPBI U CBOWCTB
BEILIECTB U MaTEepPHAJIOB,
HCCIIe0BaHUE TIPOIIECCOB
C X y4acTHEM

3-1 - JleMoHCTpHpOBaTh IOHUMAHUE METO/I0B
ITOJIyYEHUSI HEOPTaHNYECKHUX, OPTaHUYECKHUX
BEILIECTB U MATEPUAJIOB, IOJIUMEPOB U
MTOJIMMEPHBIX MUIEHOK, KOMIIO3UIIUOHHBIX U
HaHOMATEpPHAJIOB

3-3 - [lepeuncnuTb METOIbI OIIPEIEICHUS
XMMHYECKOTo 1 ()a30BOro cocTaBa, CTPYKTYpHI,
(YHKIMOHATIBHBIX CBOMCTB BEIIECTB U
MaTEepUaJIOB

V-1 - IIpoBOANTH CUHTE3 BELIECTB U
MaTepHuaioB pa3HOU MPUPOJIBI C
HMCIOIb30BAHNEM UMEIOIINXCST METOINK

V-3 - [IpoBoaUTH CTaHAPTHBIE ONEpaIUu AJIs
OTpeAeNIeHUs] XUMUYECKOTO U (pa30BOro
COCTaBa BEUIECTB U MAaTEPHAJIOB HAa UX OCHOBE

I1-1 - Bnageth M3BECTHBIMU MPUEMAMHU U
METOJIaMH CUHTE3a BEIIECTB U MATEPHUAIIOB

[1-3 - IMeTh HaBBIKK TTPOBEJCHUS
CTaHIAPTHBIX ONlepaluil 1 ONpeaesICHUs
XUMHUYECKOT0 U (a30BOr0 COCTaBa, CTPYKTYPhI
Y CBOMCTB BEIIECTB U MAaTEPUAJIOB




[1K-2 - Criocoben
BBIOMPATH M UCIIOJIB30BATD
TEXHUYECKHUE CPEJICTBA U
METOIBI UCIIBITAHUH IS
pelIeHus
HCCIIEIOBATENBCKHUX 3a1a4
XUMHYECKOH
HAIPaBJICHHOCTH,
IMOCTaBJIEHHBIX
CcenuaIncToM 0olee
BBICOKOH KBaJIM(pUKAIIUN

3-1 - [lepeuncanTh d3KCIEpUMEHTAIIBHBIE
METO/Ibl ¥ OMMCATh UX TEXHUUECKOE
WCIIOJIHEHUE JIJIS1 pELIEHHs] KOHKPETHOM
Hay4YHO-HMCCJIEI0BATENbCKOM 3a1a41

3-2 - ChopmynmpoBaTh OTACIbHBIE CTATUN
WCCIIeIOBaHMS MPU HAJIMYUH OOILero MiaHa
HUP

V-1 - BeiOupath dKCIIepUMEHTATBHBIC METOTBI
Y TEXHUYECKUE cpeacTBa (M3 Habopa
UMEIOIIUXCS) JJIS PEIICHUS] KOHKPETHON
HAyYHO-HUCCIICI0OBATEILCKON 33/1a4H B
BBEIOpaHHOM 007acTH MpodeccHOHATBHON
JeSATSIIEHOCTH

V-2 - [InanupoBath OTJEIbHBIC CTAIUHN
HCCIIEA0BaHUS TIPH HATMYUHU OOIIEro IjiaHa
HUP

I1-1 - IIpuMeHATh 3KCIEPUMEHTAIbHbBIE
METOJIbl U TEXHHUYECKUE CpeICTBA (13 Habopa
MUMEIOIINXCS) TSl pEIICHUS] KOHKPETHOM
Hay4YHO-HUCCJIEI0BATEIbCKON 3a1a4M B
BBIOpaHHOM 00J1acTH PO eCCHOHATBHOM
JESITeTbHOCTH

[1-2 - IMeTh ONbIT IJIaHUPOBAHUS OTIAEIBHBIX
starnoB HUP

I1K-3 - CiocoGen
OKa3bIBaTh
MH(OPMALIMOHHYIO
MOJIICPIKKY
CTICTIMAIIACTAM,
OCYIIECTBIISIOIIUM
Hay4YHO-
UCCIIeIOBATENbCKUE
paboThl

3-1 - Onucatsh cyniecTByronue 0a3bl JAHHBIX
M0 XMMHUHU ¥ CMEXHBIM 00J1acTsIM, B TOM YHCIIE
Ha aHIVIMMCKOM SI3bIKE

V-1 - [IpoBOUTH EPBUYHBII MOUCK
nH(pOpMaIIUY IO 3a/IaHHON TeMaTUKe ¢
WCIIOJIb30BAaHUEM JIAaHHBIX 110 XUMUU U
CMEXXHBIM 00JIacTsIM, B TOM YHCIIE Ha
AHTJIMMCKOM SI3bIKE

I1-1 - UmeTth onbIT paboThl ¢ 6a3aMu JaHHBIX
10 XUMUH U CMEKHEIM 00JIACTSM, B TOM YHCJIC
Ha aHTJIMHACKOM SI3BIKE

[1K-4 - Criocoben
BBIOUPATh TEXHHUUYCCKHUEC
Cpe/CTBa U METOIbI
UCTIBITAHUUN JIJISL PEIICHUS
TEXHOJIOTHYECKUX 3a/1a4,
[TOCTaBJIECHHBIX
CIIELIMAIMCTOM OoJiee
BBICOKOM KBaJTU(pUKAIN

3-2 - [lepeuncnauTh CIOCOOBI U METOIBI
MOATOTOBKH OOBEKTOB PA3IUIHBIX
XUMHUYECKUX U CMEKHBIX TPOU3BOACTB U
HAyYHO-TEXHUYECKUX Pa3padOTOK st
TEXHOJIOTHYECKHUX HUCIBITAHUM B CBOCH
npodecCHoHABHOM eI TeTbHOCTH

V-2 - T'oToBUTH OOBEKTHI Pa3IMUHBIX
XMMHYECKHUX U CMEKHBIX IIPOU3BOJICTB U




HAYYHO-TEXHHYECKHX pa3paboToK
HUCCIICAOBaHUA NJIA TPOBCACHUA HUCIBITAaHUH

[1-2 - UmeTh HaBBIKK TTOATOTOBKHU U PAOOTHI €
TEXHOJIOTHYECKUMH 00bEKTaMH Pa3INYHbIX
XUMHUYECKHX ¥ CMEKHBIX IPOU3BOJICTB U
HAyYHO-TEXHUUYECKUX pa3padOTOK

I1K-5 - Crnocoben
OCYILECTBJISATh KOHTPOJIb
Ka4yeCTBa ChIPbA,
KOMITIOHCHTOB U
BBIITYCKa€MOW MTPOTyKIIMH
XUMHNYECKOI'O Ha3HAUYCHUA,
IIPOBOJIUTH
MacCHOPTHU3ALMIO TOBAPHOU
NPOAYKIHHA

3-1 - leMOHCTpUpPOBAaTh IOHUMAaHHUE
TEOPETUYECKHX TOJI0KEHUH XUMHUECKUX,
(U3NKO-XUMHYECKUX, PU3NUIECKUX METOJIOB
aHaJIN3a, IEPEYUCIUTh OCHOBHBIC
aHAJTTHYECKUE CUTHAIIBI, UCTIOJIb3yEeMbIC B
METO/IaX aHaIN3a

3-3 - ChopmynupoBaTh TpeOOBAHUS K COCTABY
U TipaBuiaM o(popmIIeHHUSI IPOTOKOJIOB
UCIBITAHUH, OTYETOB IO BBHITIOTHEHHON paboTe

V-3 - CocTaBisiTh NPOTOKOJIbI UCIIBITAHUH,
MacrnopTa XUMHUYECKOHN MPOAYKIMH, OTYETHI O
BBITIOJTHEHHOW paboTe 1Mo 3aaHHOH Gopme

[1-3 - IMeTh HaBBIKK COCTaBIICHHS TPOTOKOJIOB
WCTIBITAHUH, OTYETA TI0 MPOBEJCHUIO aHAIN30B
1 ux o0paboTke

I1K-6 - Cioco6en
OKa3bIBaTh
MH(OPMALIMOHHYO
MOJIICPIKKY
CTICTIMAIACTAM,
OCYTIECTBIISIOIIAM
HAy4YHO-KOHCTPYKTOPCKHUE
paboTHI
TEXHOJIOTHYECKHE
UCIIBITAaHUS

3-1 - ChopmynupoBaTh IPHUHIIAIIEI
KJIacCU(UKAUU U 0COOCHHOCTH 0a3 JaHHBIX
TEXHOJIOTUIECKON MHPOpMAITUU

V-1 - IIpoBOANTH MOUCK TEXHOJOTMYECKOU
nH(popManuu B mpodecCHOHATBHBIX 0a3ax
JTAHHBIX (B T.4., TATEHTHBIX )

I1-1 - UmeTtsb ombIT paboThl ¢ 6a3aMu JaHHBIX
TEXHOJIOTUYECKON nHpOpMAIIN

I1K-9 - Cniocoben
y4acTBOBAaTh B
OpraHu3alu u
IIPOBEJICHUU HAYYHBIX
MEpONIPHUITHI

3-2 - [lepeunciauTb OCHOBHbBIE TPEOOBAHUS K
TEXHUYECKOMY CONPOBOKICHUIO HAYUHBIX
MEpOIPUIATHI

V-2 - Opranu3oBbIBaTh U MPOBOJIUTH
BCIIOMOTaTeNIbHbIE MEPOTIPUSTHUS MPU
MIPOBEICHUHN HAYYHBIX KOH(DEpEHIIHA,
CUMIIO3UYMOB, IIKOJ U TIp.

[1-2 - UmeTh OnbIT Opranu3anuu
BCIIOMOTATEJIbHBIX HAYYHBIX MEPONIPUATHIA CO
CTyAEHTaMH MJIQJIINX KypCOB

1.5. ®opma odyuenus

OO0yueHue 1Mo AUCUUIUTMHAM MOAYJISI MOXKET OCYILIECTBIATHCS B OYHOM (opMmax.
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PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

SIBjenus MEPEHOCA U PCAKINHOHHAN

CIMOCOOHOCTH TBEPABIX TeJI

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHHue
1 l'aBpunosa Jlrogmuna KaHaugaT Jlouent Kadenpa
SIkoBiIeBHA XUMHYECKHX HayK, JierapTaMeHT
JIOLIEHT (byHIaMeHTanbHON
U TIPUKIaAHON
XAMUHA
2 L{BeTKkOB [AMuTpHii JIOKTOP IIpodeccop Kadenpa
Cepreesuu XUMUYECKHUX HaYK, buznueckoi
JIOLICHT XAMHUA

PexoMeHngoBaHO y‘leﬁHO-MeTOJII/I‘-IeCKI/IM COBE€TOM MHCTHUTYTA EcTecTBeHHBIX HAayK U MaTCMaTUuK1u

[IpoTtokoa Ne 2 ot 30.01.2023 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e TaBpuioBa Jlrogmuia SIkoBiaeBHa, JloueHT, fenapraMmeHT (PyHAAMEHTAJILHON U NPUKJIATAHON
XUMHUH
e IIBerkoB [Imutpuii Cepreesud, I[Ipodeccop, pusndeckoil 1 HCOPraHUIECKOM XUMHH

1.1. Texnosoruun peajindanuu, HCMOJIb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOJIOTHUS
— PasnoypoBHeBoe (quddepeHipoBanHoe) o0yueHue
o ba3oBbli ypoBEHb

*Bazoeuiii I ypoeenv — coxpamnsem J102uUKy CAMOU HAYKU U NO360IAEM NOAYHUMb YNPOUjEHHOe, HO 8epHOoe U NONHOe

npeocmasienue 0 npeomeme OUCYUNIUHBL, mpebyem 3HAHUe CUCIeMbl NOHAMU, YMeHue peulams npoonemuvle cumyayuu. Oceoenue
OAHHO2O YPOBHS PE3VIbMAMO8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601un
06yuawemycs Ha MUHUMATLHOM YPOGHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNb 3A0AHUSL;
Ipoosunymuiii I yposenv — yenyonsem u oboeawaem 6a308vlll yposeHb KAK NO COOEPAHCAHUI, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNIUHbL. Mo nPouUCXooum 3a cuem KaoUeHUs OONOIHUMENbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemvl 8 pAMKAX KYPCa U CMENCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIMAHOSKU Yeau U 8b100pa NPocpammbl
Oeticmeuii. OceoeHue OaHHO20 YPOBHS Pe3YIbMAMOs 00YUeHUs NO380IUM 00YUAIOWEeMYCS NOBBICUMb YPOBEHb CAMOCTOAMETbHOCU
U OMEEMCMEEHHOCHU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue QU CHUIIAHBI

Tabmuma 1.1
Kon
Pasnen, tema
pasneda, MHCHHILIHHBL Conep:xanue
TeMBbI

[Ipeamer kypca, ero cBs3b ¢ HayKOH U npakTukoil. ctopus
OCHOBHBIX OTKPBITUH U U300pETEHUI B 00J1aCTH SHEPTEeTHKH,
3JEKTPUYECTBA, KIIACCUYECKOMN 3JIEKTPOXUMHUHU U TBEPAOTENb-HON
3EKTPOXUMHUH. B3aIMOCBSA3b CO CMEXHBIMHU JAHCIUIUIN-HAMH

1 Bgenenue (pusmka TBepAOro TENA, PU3MUECKAs XUMUS, KPHCTAI-IIOXUMHS,
ANEKTPOXUMHUSI, XUMUS TBEPIOTO Tema u 1p.). Ponmbs TBeprodasnbix
peakuuii B COBPEMEHHBIX TEXHOJOTHAX. OCHOBHBIE MOJIOKEHUS
XUMUYECKOM KNHETHKU. AKTHBALIIOHHBIE MTPOLIECCHI.
Knaccudukanms peakiuii TBEpAbIX Tel.

OCHOBHBIE COOTHOLICHUS JIMHEHHON HEPABHOBECHOU

OO0ure npeacTaBIeHHs O TepMOIUHAMUKH. [[prHIMITEI TMHEHHOCTH M B3aUMHOCTH
2 SIBIICHUAX IepeHoca B TBepaoM | Onzarepa. Kunernueckue koadduunents. OCHOBHOE ypaBHEHHE
Tele IIepeHoca BELIeCTBa B 110Jie 0000IIEHHOIO TEPMOANHAMUYIECKOTO
[OTEHLIHAA.

DNeKTpOonpoBOIHOCT. E€ B3aMMOCBS3b C KOHIIEHTpaIuei u
MTOIBIYKHOCTBIO HOCUTENEH. 3aBUCUMOCTE OT TeMITepPaTypHhI.
CraTuCcTHYECKOE PACCMOTPEHHE SIBICHUS DJICKTPOIIPOBOTHOCTH.

«IIpocTeie» mpouecchl
MeTtonabl uccienoBaHusl.

IIepeHoca MacChl U 3apsija.
Hudodysus. 3axonsr Ouka. I'paaneHT XUMHUYECKOTO TOTEHIIHAIA,
Kak asmxkymas cuia muddyzun. Camonuddysus. Auddys3us
MEUEHBIX aTOMOB. CTaTHCTUYECKOE PACCMOTPEHHUE SIBIICHHSI




mudysun. 3aBucHMOCTE ko3¢ duiimenTa camoauddys3uu ot
TEMIEPaTypshl.

Conpspxennast muddysus. Koaddunuent conpsxeHHOM
(xumuueckoi) muddy3un, ero B3anMocBs3b ¢ KoddpunnenTamu
CornpspKeHHBIN TIEPEHOC Macchl | camoauddy3uu. PemakcarmoHHbIE METOIBI H3MEPCHIS

U 3apsija koddduimenta xumudeckoit muddysuu. Merox IJIC.
KucnopomHast mpoHHIIaeMOCTb OKCHUIHBIX CMEIIaHHBIX
MIPOBOTHHUKOB.

[TocnenoBaTenbHOE 1 apajlieIbHOE MPOTEKAHNE CTAIHI.
NHaayKuuoHHBIN neproa. YUeHue o TMMUTUpytoen craauu. N3o-
Y HEM30TEPMHMUYECKHUE YCIOBHUS OCYILECTBIEHUs. [ eomMmeTprueckue
Mozenu peakuuii: Iunepa, Baruepa, Komarcy. MoznensHbie
KuHeTH4yeckue ypaBHeHus: EpodeeBa-ABpaamu, cxxumMaromiencs
cdepsl, SAunepa, ['mctnuara-bpoynmreiina u qpyrue. O6padborka
9KCIEPUMEHTAIBHBIX JaHHBIX (METObI JINHEAPU3ALUH, METOA
[IPUBEACHHBIX KOOPIMHAT).

5 Peakiiuu B cMecsx MOPOIIKOB

Okucnenue MetamioB. TepMoanHamudeckast Teopust Baruepa.
OIEeKTPOXUMHUYECKHUH ITepeHoc. BBIBOJ OCHOBHOTO YpaBHEHHS.
MonenbHele npeacraBiaenus o | ConpsikeHHas XuMudeckas T Qys3us 3apsHKEHHBIX YACTHII.
MeXaHH3Me TBEPAO(a3HBIX Tepmoaunamuueckas teopusi Baruepa-llImansupuna. Mcxoansie
peaxiui IIOCBIJIKY TEOpUHU. BBIBOJ OCHOBHOIO ypaBHEHUs. PalinoHaIbHbBIE
KOHCTaHTBI CKOPOCTH JIJISl Pa3IMYHBIX COOTHOIICHUIA
ko3¢ ¢urmerToB auddy3un noHoB. Pacuer panmoHaIbHBIX
KOHCTaHT U CPaBHEHHE C SKCIIEPUMEHTATbHBIMUA JAHHBIMHU IS
Pa3IUYHBIX CIOXHBIX HOHHBIX cOeAMHEHUN. Bo3MOXKHbBIE NPUYNHBI
PACXOKICHUS SKCIIEPUMEHTAIBHBIX U PACUETHBIX KOHCTAHT.

Oddexrsl [lenbThe, 3ecdeka, Tomcona. Onucanue ¢ MO3UIMIA
JUHEHHON HEPaBHOBECHOM TEPMOAMHAMUKU. MeTO b
uccnenopanus. Tepmo-2/1C B citydae JOKaIU30BaHHBIX U

7 TepmodaekTpudecKue SBICHUS | KBa3UCBOOOIHBIX 3JIEKTPOHHBIX HocuTenei. Tepmo-2/1C HOHHBIX
IIPOBOHHUKOB. B3anMOCBS3b TEPMO3TIEKTPUIECKUX SBJICHUN C
peanbHOM (HedeKTHOM) CTPYKTYpOil TBepIoro Teia. Popmyiia
Xaiikeca, popmyna [Tucapenxo.

TepMorpaBuMeTpruUYeCKUil METO . AHAIU3 BBIJIEISIONIETOCS rasa:
MaccC-CIeKTPOCKomus, xpomatorpadus. M30- 1 Hen3oTepMUIECKHe
METOBI. MHUKPOCKOIIMYECKUE METO/IBI: ONITHYECKAs M AJICKTPOHHAS
MHUKpOcKomus. PentreHoBckue MeToibl. CIEKTPOCKOTIMYECKHE
METO/JIbl: MH(PAKpacHas, KOMOMHAIIMOHHOE PaCCesHHE,
peHTreHOBCKas POTOIIEKTPOHHAS CIEKTPOCKONHs. MarHuTHBIE
n3Mepenust. i3MepeHne 3I1eKTpOIpOBOHOCTH U IUAIEKTPUIECKIX
CBOMCTB. XUMHUKO-aHATUTHIECKHE METOIBI.

BKCHepI/IMGHTaIILHLIC METOAbBI
HCCJIICAOBAHNA TBEPAbIX TCJI

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIBHOM ACATCIIBHOCTHU U UCII0JIb3YCMbIC TCXHOJIOTUU

Tabmnuua 1.2
HanpaBneHHeu Bun ) o L — T
BOCITUTATENBHON | BOCIMTATENBHON | poormorome oo KoMITeTeHIHs 6}’
NEITEILHOCTHU NEITEIbHOCTHU JeATeTbHOCTH O0y4CHMA
IMpodeccuonansu | yuebHo- Texnonorus [TK-2 - Ciocoben V-1 - BeiOuparb
UCCIICIOBATENLCK | (DOPMUPOBAHUS BEIOUpATH U IKCIIEPUMEHTATIBH




O€ BOCIIMTAHUC asl, HAy4HO- YBEPECHHOCTH U HCIIOJIB30BATh bIC MCTOAbBI U

HCCJIEIOBATENbCK | TOTOBHOCTH K TEXHUYECKHE TEXHUYECKHE

ast CaMOCTOSITENILHOM | CpelCcTBa U METOMBI | cpeacTBa (U3
YCIICIIHOU WCTIBITAHUH 1151 Habopa
npodeccuoHanbH | pemeHus UMEIOLIUXCSA) AJIs

OM TeATENTLHOCTH | MCCIICIOBATEIbCKUX | PEIICHUS
3a7a4 XUMHUYECKOU KOHKpPETHOU

HaIrpaBJICHHOCTH, Hay4HO-

TIOCTaBJICHHBIX UCCIIeI0BATEIBCKO

CIEeUATICTOM ¥l 3a/1a4u B

6oJiee BBICOKOM BBIOpaHHOM

KBaJTU(DUKAIHH obiactu
npodeCCUOHATIBLHO

U IeITeNbHOCTHU

1.4. IIporpaMMa AUCHMIIIIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoit @enepanui .
2. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
SIB/IeHus IepeHoca U PeaKIHOHHAS CIIOCOOHOCTh TBEPABIX TeJl

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. VBapoB, H. ®.; Xumus tBepmoro Tena : ydeOHoe mocobue.; HoBocubupckuil TrocyaapCTBEHHBII
TexHn4eckuid yHuBepcuteT, HoBocubupck; 2019; https://biblioclub.ru/index.php?page=book&id=575292
(OnexkTpoHHOE U3aHUE)

2. ApramonoBa, , O. B.; Xumus tBepaoro tena : yuebnoe mocobue.; At [lu Ap Meaua, Mocksa; 2021;

http://www.iprbookshop.ru/108355.html (3nexrponnoe uznanue)

ITeyaTHbIE U3TaHUSA

1. Spocnasues, A. b.; Xumus TBepaoro tena : [Mmonorpadusi|.; Hayunsrit Mup, Mocksa; 2009 (6 3k3.)

2. Tpetbsikos, 10. /1., [Tytnses, B. U.; Beenenne B xumMuro TBep0Qa3HBIX MaTepPUAIIOB : y4ue0. mocodue st
CTYJIEHTOB BY30B, OOydYaroIIMXCsl MO HampaBieHHIO MOAroT. "Xumus, ¢uU3MKa W MEeXaHUKa maTepuana'.;
N3narensctBo MockoBckoro yauBepcutera : Hayka, Mocksa; 2006 (4 3k3.)

3. Bect, Antonu P., A. P.; Xumus tBepaoro tena. Teopus u npwioxkenus : B 2 4. : [lep. ¢ anrn. Y. 1. ; Mup,
Mocksa; 1988 (10 k3.)

4. Bect, Autonu P., A. P.; Xumus tBepnoro tena. Teopust u npunoxkenus : B 2 4. : Ilep. ¢ anrn. Y. 2. ; Mup,
Mocksa; 1988 (10 7k3.)

5. Uebotun, B. H., Kosnora, B. U., Muxaiinos, A. f.; ®uzudeckas XuMusi TBEpAOro Tena; Xumus, MOCKBa;
1982 (23 5k3.)

6. XKyxosckuii, B. M.; TepmoauHaMuka U KMHETHKAa peaklUui B TBepAbIX Tenax : Yueb. mocobme. Y. 1. ;
N3narenscTBo Ypansckoro yHusepcurera, Ceepanosck; 1987 (58 sk3.)

7. Xykosckuii, B. M.; TepmoanHaMuka U KHHETHKA peakMid B TBEPAbIX Tenax : Yueb. mocodue. Y. 2. ; U3n-
BO Ypai. roc. yH-Ta, CBeposck; 1987 (53 3k3.)

8. IletpoB, A. H.; TBepasle Matepuansl. Xumus nepexkroB. CTpyKTypa U CBOICTBa TBepAbIX Tel : [yuel.
nocobwue st By30B].; M3n-Bo Ypai. yH-Ta, EkarepunOypr; 2008 (98 5k3.)

9. Usanos-lllun, A. K., Mypun, U. B.; Uonuka tBepnmoro tena : B 2 1. T. 1. ; U3natensctBo CaHKT-



[TerepOyprckoro ynusepcurera, Cankr-Ilerepoypr; 2000 (3 3k3.)

IIpodeccuonanbubie 6a3bl JAHHBIX, THGOPMALHOHHO-CIIPABOYHbIE CUCTEMbI
1. YauBepcurerckas Oubnuoreka onnaiu: http://biblioclub.ru
2. DnexTpoHHas Hay4Hasi oubnmoreka https://elibrary.ru

3. 3onanbHas HayuyHas ouonuoreka YpdY. URL: http://lib.urfu.ru

Marepuaasb 1is jgun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara it BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM YKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

Ba3bl faHHBIX, HH)OPMAIMOHHO-CIIPABOYHBIE H MOUCKOBbIE CHCTEMBbI

1. Poccuiickas rocynapctBenHas oudanoreka. URL: http://www.rsl.ru

2. l'ocynapcTBeHHas MyOJIuYHAs HAy9HO-TeXHUYeckas onbmmoreka Poccun. URL: http://www.gpntb.ru
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI

SIBieHNUs MepeHoca U PeaKkIMOHHAS CIIOCOOHOCTh TBEP/ABIX TeJ

CBeenusi 00 OCHAIIEHHOCTH JUCHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PATOPHBIM
000opy/0BaHNEM U MPOrPaMMHBIM O0ecreyeHueM

Tabmwma 3.1
Ne BPIIILI 3aHATHH OCHal[IeHHOCTb ClieMaJIbHbIX l'lepequL JJUIHECH3UOHHOI'0
n/n MoMeLIeHMIl 1 MOMeleHn i UIs NMPOrpaMMHOro o0ecrne4eHnst
CaMOCTOAITEJILHOH paboThI
1 Jlexkmun Mebenb ayquTopHas ¢ Office Professional 2003 Win32
KOJIMYECTBOM pabovMX MECT B Russian CD-ROM
COOTBETCTBUU C KOJIUYECTBOM
CTYyACHTOB

Pabouee mecto npemnogaBarens
Hocka ayauropHas

[Tonkmrouenue k cetu UHaTEpHET

2 [IpakTuueckue 3ansatust | Mebenb ayaAUTOpHAs C OriginPro
KOJINYECTBOM pabOUuX MECT B
COOTBETCTBUH C KOJIUYECTBOM
CTYACHTOB

Office Professional 2003 Win32
Russian CD-ROM

Pabouee mecTo npenoaaBarens
Jocka aynutopHas

HepCOHaHLHHe KOMIIBXOTCPHI I10
KOJIMYCCTBY 06yanOH_[I/IXC5I




[Toaxmrouenue k cetn HTEpHET

JlaGopaTopHsbie
3aHATHUS

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas

IIepcoHasbHBIE KOMITBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

[Tonkntouenue k cetu UaTEpHET

OriginPro

Office Professional 2003 Win32
Russian CD-ROM

Koncynpranuu

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabOUunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZCHTOB

Pabouee mecto mpenoaBarens

Jlocka aynuropHas

He Tpebyercs

Texymuii KOHTPOJIb U

Mebens ayauTopHasi ¢

He TpebyeTcs

POMEXYTOYHAsS KOJIMYECTBOM Pa0OYHMX MECT B
aTTeCcTaIus COOTBETCTBHUH C KOJIMIECTBOM
CTYJICHTOB
Pabouee mecTo npenoaaBarens
Jocka aynuropHas
CamocTrosTenbHast MeGenb aytuTOpHas ¢ Office Professional 2003 Win32

pa60Ta CTYACHTOB

KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

PabGouee mecto mpenogaBaTens

[Tonkntouenue k cetu UHaTEpHET

Russian CD-ROM




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
JlnarpamMMbl COCTOSTHUS MHOTOKOMIIOHEHTHBIX
cHUCTeM

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Yyenas creneHnb IMoapa3znenenune
Nen/m | @amuans Umsa OtyecTBO > | JI0JIZKHOCTH P
yueHoe 3BaHHue
1 Axcenosa TarpsiHa KaHaugaT Jlouent Kadenpa
BrnagumupoBHa XUMHYECKHX HayK, buzmveckoit
JIOLIEHT XUMUHU

PexoMeHg0BaHO y‘lCﬁHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA EcTecTBeHHBIX HAayK U MaTCMAaTUuKA

[Tporokon Ne 2 or 30.01.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e AkceHoBa Tarbsina BiaagumuposHa, louneHT, pusndeckoil 1 HEOPraHUYECKONH XUMUH

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pasneJa, HCHATITMHBL Conep:xanue

TEMBbI

OCHOBHBIE TTOHITHS U OIpeaCJICHHA. TCpMOI[I/IHaMI/I‘IeCKa}I
crcTeMa, THITbI CUCTEM, COCTABIISIONIEE BEIECTBO, KOMIIOHEHT,
(haza. BapuantHOCTh cricTeMbl. OCOOEHHOCTH B MHTEPITPETAIIUU
TIOHSTHI KOMIIOHEHT U (haza. YpaBHEHHE COCTOSHUS (a3bl.
[Ipuanmn paBaoBecus ['n60ca kak wacTHas GOPMYITHPOBKA
[IEPBOTO ¥ BTOPOT'O 3aKOHOB TEPMOAMHAMUKH. PazimdHbre
(hopMyTUPOBKY MPUHITAITA PABHOBECHUS. Y CIIOBUS PAaBHOBECHS B
reTepPOreHHON CHCTEME KaK YaCTHBIC CIEACTBHS U3 MPUHIIHIIA
paBHOBecHs. YCIIOBHS (a30BOro paBHOBECHS. Y CIIOBUS
XHUMUYECKOT0 PaBHOBECHUS B reTeporeHHou cucteme. I[Ipasuio ¢as.
Tumnel paBHOBecHid. CTaOMIIbHBIC M METACTAOWIIHHBIEC PABHOBECHS.
CocTosiHuS Ta0MITFHOTO U 0€3pa3INYHOTO PAaBHOBECHHU. Y CIIOBHSA
ycroiunBocT. Kputepuit ycToOWdHBOCTH (pa3bl OTHOCUTEIHHO
o0pa3zoBaHUs BHYTPH Hee HOBBIX (Da3. Kpurepuii ycroiunBocTH
(a3l OTHOCUTETHHO OECKOHEYHO MAIIBIX U3MEHEHUH IMapaMeTpoB
coctosiaus. Kpurepuii ycToOHInBOCTH T€TE€POTEHHOTO PABHOBECHS.
Cwmemenue pasHoBecusi. [Tpunnun ['m60ca - Jle LlaTense.
O600menHoe nuddepeHunansHoe ypaBaeHne Ban-nep-Baanbsca u
cienctBus u3 Hero. 3akoHbl KoHoBanoBa. 3akoHsl BpeBckoro.

OCHOBBI TEOPHHU TETEPOTEHHBIX
paBHOBECHUI

OOuire npeacTaBleHUs O JHarpaMMax COCTOSHUS. 3aBUCUMOCTD
¢ynkunu ['m66ca oT Temneparypsl, 1aBICHUS U KOHLIEHTPALIUH.
®da30BbI€ paBHOBECHSI B OTHOKOMIIOHEHTHBIX CUCTEMAX.
VYpasuenue Knaysuyca-Knaneiipona. SiBnenne nomumopdusma.
TepMmoauHamuueckas U CTpyKTYpHas Knaccu(uKanus
moTMMOpP(HBIX TIpeBpaIeHnid. SIBmenne nzoMmopdusma.

@da30Bble paBHOBECUS U
OCHOBBI YUEHHS O AMarpaMMax
cocrosiHud. MHTepnperanus
(ha30BBIX AUATPAMM.




TepMoauHaMUUeCKHi BBIBOJ OCHOBHBIX THUIIOB AWArpaMM
COCTOSIHHSI IByXKOMIIOHEHTHBIX cucTeM. JIByxda3zHoe paBHOBECHE.
Buns nByx¢asusix papHoBecuil. TpexdasHoe paBHOBecHE.
OBTEKTHYECKOE U NIEpUTEKTHYECKOoe paBHOBecue. CoueTanne
Pa3NUYHBIX BUIOB ABYX(a3HBIX U TpeX(a3HbIX paBHOBECHH KaK
MPUHUUNHAAIBHBIN yTh TOCTPOCHUS THarpaMM COCTOSIHUS BCEX
TUIOB. [larpaMMbl COCTOSIHUSI CHCTEM C XUMHYECKUMHU
COEAMHEHHUSMH ITOCTOSIHHOTO U IEPEMEHHOT0 COCTaBa, ¢
KOHTPY3HTHBIM U HHKOHIPYSHTHBIM XapaKTE€pOM IUIABICHUSI.
I'eomeTpuyeckrie OCHOBBI H300paKeHNS JUATrPAMM COCTOSTHHS
TPEXKOMIOHEHTHBIX CUCTEeM. M300paskeHre COCTaBOB.
Knaccudukarus quarpaMm COCTOSHUSI TPOWHBIX cUCTeM. YacTHbIe
ceueHHs U npoekiun. [loHsTHe KBa3uOMHAPHOTO pa3pesa.
OcobenHoCTH N300paKEHUS TUarpaMM COCTOSIHUS
TPEXKOMIOHEHTHBIX CUCTEM, COJIEPKALIUX 3JIEMEHTHI C
MIEPEMEHHON BAJICHTHOCTBIO M KHCIOPO. 3aKOHOMEPHOCTH
CTPOEHHSI JUarpaMM COCTOSHUS TPOMHBIX cucTeM. I 'eoMeTpuyueckue
OCHOBBI H300paKEHHS JTUATPAMM COCTOSHHS
YCTBIPCXKOMITOHCHTHBIX CUCTEM. YacTHbIe ceUeHUs U MMPOCKIMH.

Mertobl TOCTPOEHUS
JliarpaMM COCTOSIHUSI

HccnenoBanne BEICOKOTEMITEPATYPHBIX paBHOBecHit. [Ipobmema
HU3MEPEHHs] TEMIIEPATY Pl U JaBJICHUA. 3aMOPaKUBaHUE
BBICOKOTEMIIEpaTypHBIX paBHOBecuii. VccnenoBanue ¢gpa3oBoro
COCTaBa PaBHOBECHOW CHCTEMBI: pEHTTeHO(A30BbIH, XUMUYECKUN H
MeTaJorpaUIecKue MeTo bl aHanu3a. OU3NKO-XUMHUUECKUN
aHaJIN3: N30TEPMUYECKHUM U IOJTUTEPMUUECKHUN aHATU3.
Junatomerpus. [loctpoenne cedennii B kooparHaTax "JaBleHUe-

MHOT'OKOMIIOHCHTHBIX CUCTEM

cocraB" u "naBnenne-Temreparypa”. OcoOEHHOCTH TOCTPOSHUS
JMarpaMM COCTOSIHUSI CUCTEM, COAEPIKAIUX IPOCThIE U CIIOKHBIE
okcuasl. Meton 3/IC. ®dazoBrie nepexonbl. Kimaccudukanus
(a3oBbIX Iepexo0B. TepMoanHaAMUYecKas KitacCu(pUKaIus
(hazoBbix niepexonoB Iperdecra. [lepexonst 1 u 2-ro pona.
[IpencraBnenue hazoBbIX MEPEXOIOB HA TUArPaAMMax COCTOSHHS.
Kpucrannoxumuueckue acekTsl (pa3oBbIX MIPEeBpaILCHUH.

1.3. HanpaBnenue, BUibl BOCIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

Tabmuma 1.2
Hanpasnenune Bun TeXHONOLHs
BOCHUTATEIBHON | BOCHUTATEIbHOMN BOCIHTATENLHOI KOMITETeHIIHS Pesynbratsl
EeATENILHOCTH EATEILHOCTH ESITETBHOCTH 00yueHHs
[IpodeccrnonansH | yueOHO- Texnomnorus [1K-2 - Cniocoben 3-1 - Ilepeuncnuth
0o€ BOCIIUTaHUE HCCIIE0OBATENbCK | (POPMHUPOBAHUS BBIOMPATH U AKCTIEPUMEHTAIIbH
asi, Hay4HO- YBEPEHHOCTH U HCIIOJIb30BATh BI€ METOJbI U
HCCIIE0BATEILCK | TOTOBHOCTH K TEXHUYECKHE OICaTh UX
as CaMOCTOSITEIIbHOW | CPEJICTBA U METOABl | TEXHUUYECKOE
YCIEITHOM HCIBITaHUH IS HCIIOJIHEHUE JJIs
MPOECCUOHANIBH | peIICHUS pereHus
O} IeATEIILHOCTH | MCCIICIOBATEIbCKUX | KOHKPETHOM
3a1a4 XUMHUYECKOH HAy4YHO-
HaTPaBIEHHOCTH, HCCIEI0BATEILCKO
IIOCTaBJIEHHBIX H 3amaun




CHELIUAIIUCTOM
0oJiee BBICOKOI
KBaTM(UKAITIH

1.4. TIporpaMma TMCHHIUIMHBI peau3yeTcs Ha rocyapcTBEHHOM s3bike Poccniickoit denepanuy .
2. YHEBHO-METOJUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI
JluarpaMMbl COCTOSIHUSI MHOTOKOMIIOHEHTHBIX CHCTEM

DJIEKTPOHHBIE pecypchl (M31aHNs)

1. JleBunckuii, 1O. B.; P-T-x-muarpamMmbl COCTOSTHUSL TBOMHBIX METATHYECKUX CHUCTEM: METOJbI pacueTa u
IIOCTPOEHUS : MOHOTpadwHs.; Hayunsrii MHUD, Mocksa; 2014;
https://biblioclub. ru/lndex php?page=book&id=467906 (DnekTpoHHOE U3aHNE)

2. ; ®a30Bble paBHOBECHS] B MHOTOKOMIIOHEHTHBIX CUCTeMax : ydeOHoe mocobOue.; KazaHckuii Hay4yHO-
HCCIIEA0BATEIbCKUI TEXHOJIOTHYECKUI YHUBEPCUTET (KHUTY), Ka3ans; 2014;
https://biblioclub.ru/index.php?page=book&id=427846 (DnexkTpoHHOE M3AaHUE)

3. ; da3oBbIe paBHOBECHsS B OJHOKOMIIOHEHTHBIX CHCTeMax : yudeOHoe mocoOue.; KazaHckuii Hay4HO-
HCCIIEIOBATEIIbCKHI TEXHOJOTUYECKUM YHUBEPCUTET (KHUTY), Kazans; 2014;
https://biblioclub.ru/index.php?page=book&id=427849 (DnexkrpoHHOE M3AaHUE)

4. Yepenanora, B. K.; ®usuka ¢a3oBbIX NpeBpamieHuid : ydyeOHO-MeToaudeckoe mocodue. 2. daszoBbie
paBHOBecHsi U (ha3oBble mnpeBpaiieHus; HoBocuOMpckuil rocyaapcTBEHHBIM TEXHUYECKUN YHHUBEPCHUTET,
HoBocubupck; 2019; https://biblioclub.ru/index.php?page=book&id=575178 (OnekTpoHHOE U3TaHHE)

ITeyaTHbIE U31aHUSA

1. I'mazoB, B. M.; OcHOBBI pu3ndeckoii XuMuH : yued. mocobue /i BTy30B.; Bricimas mkona, Mocksa; 1981
(6 7K3.)

2. Otkunc, JtkuHc I1., Tlayna, k. ne, Ycnenckas, U. A., Usanos, B. A., Jlynuna, B. B., Ilontopak, O. M.;
Ousnueckas xumus : B 3 4. Y. 1. PaBHoBecHas Tepmonunamuka; Mup, Mocksa; 2007 (55 7k3.)

3. Ctpombepr, A. I'., Cemuenxo, /1. I1., CtpomOepr, A. I'.; dusndeckas Xxumusi : y4eOHHK JIsI CTYICHTOB BY30B,
00yJaromuXCsi XMM. CTIEIIHAIBHOCTSM. ; Bricmias mkona, Mocksa; 2003 (34 5k3.)

4. 3ye, A. 10.; Xumuueckas TepMOJAMHAMHUKA : Y4YEOHMK JUIsl CTYACHTOB BY3a, OOYYalOIIHUXCS IO
HarnpasieHusM noarotoBku 04.03.01 "Xumusa", 04.03.02 "Xumus, ¢puszuka U MEXaHWKa MaTepuagoB" U IO
cnemmanbHocT  04.05.01 "®dyHnmamenTtanpHas W OpukiIaaHas xumusa'.; M3matenbcTBO  YpallbCKOTo
yHuBepcutera, ExarepunOypr; 2020 (120 3k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAITHOHHO-CIIPABOYHbIE CHCTEMbI
http://elibrary.ru - OOO Hayunas snexTpoHnHas 6ubimoreka
http://www.sciencedirect.com/
http://www.scopus.com/

https://materials.springer.com/

Matrepuansi aas jauy ¢ OB3



Becy xontent OBC mpencraBineH B Buze (ailioB crnenuanbHOro (opmara Jjisi BOCIPOU3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIOJIBb30BaHUEM SKPAaHHOM JTYTIbI

Y HaCTPOMKOM KOHTPACTHOCTH.

ba3sbl JAaHHbIX, I/IH(l)OpMaI[I/IOHHO-CI[paBO‘IHBIe U MOHUCKOBBIC CUCTEMbI

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJIMHBI

le/lal"paMMbI COCTOAAHHUA MHOI'OKOMIIOHCHTHBIX CHCTEM

CBeennsi 00 OCHAIIEHHOCTH JUCHUIJIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000opy/0BaHNEM U MPOrPaAMMHBIM OOecneyeHueM

Tabmuua 3.1
Ne Buabl 3ansaTuii OcHAIIEHHOCTH CHENNAJIbHBIX IlepeyeHb JMIEH3UOHHOTO
n/n MOMeLIeHMIl ¥ MOMelleHu i 1A NPOrpaMMHOro odecrne4eHnst
CaMOCTOAITEJILHOU padoThI
1 Jlexmun Mebens aymuTopHasi ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabovHX MECT B RUS OLP NL Acdmc
COOTBETCTBUH C KOJTMYECTBOM ) )
e Office Professional 2003 Win32
Russian CD-ROM
Pabouee mecto npemnogaBarens
Hocka ayauropHas
2 [TpakTudeckue 3ausTust | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabOUunX MECT B RUS OLP NL Acdme
COOTBETCTBUH C KOJTMYECTBOM ) i
Office Professional 2003 Win32
CTYJCHTOB .
Russian CD-ROM
Pabouee mecto npemnonaBarens
Jlocka aynuropHas
3 Koncynpranuu Mebens ayauTopHast ¢ He tpebyercs
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB
Pabouee mecTo npenoaaBarens
Jocka aynuropHas
4 Texyumii koHTpoab 1 | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
[IPOMEXYTOYHAS KOJINYECTBOM pabOuuX MECT B RUS OLP NL Acdme
aTTecTanus COOTBETCTBUH C KOJTMYECTBOM . )
CTY CHTOB Office Professional 2003 Win32
Russian CD-ROM
Pabouee mecto npemnogaBarens
Hocka ayauropHas




CamocTosiTenpHast
paboTa CTyICHTOB

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBUU C KOJIMYECTBOM
CTYJICHTOB

He tpebyercs




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
MeTtoabl NOJTHONPO(PHIBLHOTO AHAIM3A
KPHUCTAIMYECKOH CTPYKTYPbI

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 Kucenes Esrennii KaHaugaT IOLIEHT (buzmveckoit u
AneKkcaHapoBUY XUMHYECKHUX HayK HEOPTaHUYECKOM
XAMUHU

PexoMeHg0BaHO y‘lCﬁHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA EcTecTBeHHBIX HAayK U MaTCMAaTUuKA

[Tporokon Ne 2 or 30.01.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e KuceneB EBrenuii AjiekcaHapoOBUY, 10LEHT, PU3HMUECKOH U HEOPTAHNYECKOIl XUMHUHU

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pasneJa, HCHATITMHBL Conep:xanue

TEMBbI

OO011Me MPUHITUIIBL, JISKAIUE B OCHOBE TOJTHONPOGUIBHOTO
0ecCTpYKTYypHOIO MeTo1a 00pabOTKK PEHTTEHOBCKUX AaHHBIX:
anroputMsl Jlebeitna u [laynu. Peanusauus anroputma Jlebeiina B
nporpammHoM niakete FullProf. [lopsimok yrounenus/nooapneHus
BapbHUPYEMbIX IapamMeTpoB. Bri00Op npocTpaHCTBEHHOH IPYMIIBI 110
pe3yiibTaTaM YyTOYHEHHS PEHTT€HOBCKOM MOPOIIKOBO
mudpaxkrorpammel. Merona Jlebeiina kak OJMH W3 ITAIloB
MIPOBECHUS PEHTTC€HOCTPYKTYPHOIO aHau3a 1o
3KCIIEPUMEHTAIbHBIM JJAHHBIM PEHTI€HOBCKOM ITOPOLIKOBOMI
mudpaxiuu. [IpodunbHeie GyHKIUHN, TPUMEHSEMBIE TS OTIMCAHUS
PEHTI€HOBCKHX MOPOILIKOBBIX AU(PPAKTOrPaMM, HHCTPYMEHTAIbHAs
¢yHKkuus pasperrenus. OneHka pa3Mepa KpUCTaJUIUTOB U
MUKPOHAIPSDKEHUH B HCCIIeyeMOM 00pasIie Mo U30TPOITHON 1
AHU30TPOITHON MOJIEsIM. Y TOUHEHHE MHOTO(a3HBIX 00pa3IoB 110
oeccTpykTypHO# Momenu. OmeHKa J0OPOTHOCTH PE3YIHTATOB
YTOYHEHHS TI0 OECCTPYKTYpHOMY METOAY: MpoduiibHbIE R-
(bakTopsL.

BeccTpykTypHOE yTOUHEHHE
mudpaKkTorpaMm

OO0mIre MPUHITUTIEL, JISKAITHE B OCHOBE ITOJTHOMPO(IIIEHOTO
CTPYKTYPHOI'O METO/1a 00paOOTKU PEHTICHOBCKUX JAHHBIX -
metona PurBenga. Meton PutBenga kak OJMH U3 3aBEpIIAOLINAX
2 Merton Putsenna ATaroB OIICHKH MPABIILHOCTH BBIOOPA CTPYKTYPHOUM MOJICIH.
OCHOBHOM aNTOPUTM YTOUHEHHSI PA3IUYHBIX BAPbUPYEMBIX
rapaMeTpoB B MeTojie PUTBenia u crocoOsI ero peanu3anuy Ha
pakTHKe B mporpaMMHoM makere FullProf. [1paBuna 3anonaenus
CTPYKTYPHOU MOJAEIH: Pa3INIHbIE KPUCTALIOTpadUIeCKUe




YCTaHOBKH, pacdeT 3aCEIC€HHOCTH YaCTHBIX ITO3UIINH B
CTEXUOMECTPUUHBIX /nim HECTCXUOMETPUYHBIX (ba3ax. PacueTsl
JUIMH cBsizedl. OlieHKa pa3mMepa KPUCTALTHTOB U MUKPOHATIPSKEHUH
B HCclieyeMoM o0pasiie 1o U30TPOITHONW U aHU30TPOITHON
MOJIENISIM. YUeT TeKCTYphI 00pasia Mo pa3aIuyHbIM MOJIEIISIM.
Merton PutBenna xak 0€33TajJ0OHBIA METOJI OLCHKH COJACPKaHUS
KpUcTamnyeckux ¢as B cmecu. OLeHKa JOOpPOTHOCTH Pe3yIbTaToB
YTOYHEHUS KPUCTATUIMIECKUX CTPYKTYP 10 TaHHBIMU TTOPOIITKOBOX
PEHTICHOBCKOW MU(paKIIMK: CTPYKTYPHBIA U OpIrTOBCKHit R-
(hakTOpHI.

1.3. HaHpaBneHHe, BH/IbI BOCIIUTATEIIHLHOM ACATCIIbHOCTU U UCIIOJIb3YCMbIC TCXHOJIOTHHU

Tabnuna 1.2
Hanpasnenue Bu
; 7 . 7 Texnonoris Pesynbrarsl
BOCITUTATENBHON | BOCIMTATENBHON | poorooro e oo KoMIeTenmms 6}’
NeITeIIbHOCTH NEeITeIbHOCTH JEeATENBHOCTH 00y4CHUA
[1K-2 - Cnocoben V-1 - BeiOupats
BBIOUpATH U AKCIIEPUMEHTAIbH
UCIIONIb30BATh bI€ METOJIbI U
TEXHUYECKUE TEXHUYECKUE
CpEICTBA M METOABI | CpelCTBa (13
UCTIBITAHUHN JIIst Habopa
y4eOHO-
perieHus UMEIOIIUXCS) ISt
HCCIIeIOBATENbCK | TexXHOomorus
[Ipodeccronansu .. | ACCIEeOBATEIbCKUX | PEIICHUs
asi, Hay4Ho- CaMOCTOSITEIIbHOU . .
0€ BOCTIUTaHUE 3a/1a4 XUMUIECKOU KOHKPETHOU
UCCIJIEIOBATENbCK | pabOThI
as HATPaBJICHHOCTH, HAyYHO-
MOCTABIICHHBIX HCCIIEIOBATENBCKO
CIIELIMAIIUCTOM Y 3a7a4M B
0oJ1ee BHICOKOM BBIOpaHHOM
KBaJIM(DUKALIH o0nactu
po¢eCCHOHAITBHO
U IeITeNbHOCTHU

1.4. TIporpaMma TUCHMILTAHBI peaTu3yeTcs Ha TocyapcTBEHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
MeToabl NOJTHONPOPHUIBLHOI0 AHAJIN3A KPUCTAINYECKON CTPYKTYPbI

DJIEKTPOHHBIE pecypchl (M31aHNs)

1. Mupxkun, JI. U., Ymanckuii, S. C.; CipaBOYHUK 1O PEHTTCHOCTPYKTYPHOMY aHAIU3y MOJUKPHUCTAILIOB :
CIpaBOYHHK.; ['OCymapcTBEHHOE W3MIATEIBCTBO (DH3MKO-MaTeMaTH4YeCKOW JuTepaTypel, Mocksa; 1961;
https://biblioclub.ru/index.php?page=book&id=447940 (OnexkTpoHHOE U3TaHUE)

IleuaTHBIE M3TaHUS

1. , ®unonona, E. A., Iluporos, A. H.; DnemenTsl cTtpykrypHoro ananuza. Meroa Fullprof kak ogun u3
METOJIOB 00pabOTKH NU(PAKIMOHHBIX JAHHBIX @ METOJ. yKa3. JUid CTyJEeHTOB XuM. dak..; [0. u.],
ExatepunOypr; 2005 (39 3k3.)



2., ®unonoBa, E. A.; DneMeHThl CTPYKTYpPHOIO aHalld3a : METOJ. yKa3. JUIsl CTyJeHTOB XuM. ¢ak. Y. 2.
Pexomenmanum K WCMONb30BaHUIO MeTona PutBenma st oOpaObOTKM AUQPPAKIIMOHHBIX TaHHBIX; [0. H.],
ExarepunOypr; 2006 (17 3k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

http://www.xray.cz/xray/csca/kol201 1/kurs/Dalsi-cteni/clanky/McCusker-JApplCryst-1999-32-36-Rietveld-
Guidelines.pdf

https://www.cambridge.org/core/services/aop-cambridge-
core/content/view/17439A1F889B689C495549A234D53682/S0885715600003250a.pdf/div-class-title-span-
class-italic-r-span-factors-in-rietveld-analysis-how-good-is-good-enough-div.pdf

https://link.springer.com/book/10.1007%2F3-540-27986-5
https://www.ill.eu/sites/fullprof/index.html
http://jp-minerals.org/vesta/en
https://www.iucr.org/resources/other-directories/software

https://materials.springer.com/

Matrepuansi gas jauy ¢ OB3

Bece kontent OBC mpencraBieH B Buzae (ailioB crenuanbHoro Qopmara i BOCHPOM3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJE, IPUTOAHOM JUIs IPOYTEHUS C UCIIOJIb30BaHUEM YKPAaHHOM JTYTIbI
Y HaCTPOUKOM KOHTPACTHOCTH.

ba3bl JaHHbIX, I/IH(])OpMaHHOHHO-CﬂpaBO‘IHLIe H IMOUCKOBbIC CUCTEMbI

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
MeToab! NOTHONPOPHIBLHOIO AHAIN3A KPUCTANINYECKON CTPYKTYPbI

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CIENUATU3UPOBAHHBIM U J1a00PATOPHBIM
000py/1I0BaHNEM U MPOTPAMMHBIM OOecledyeHuemM

Tabnuma 3.1
Ne Buabl 3anaTui OCHALIEHHOCTD CIENHATbHBIX IlepeyeHb JMLEH3UOHHOTO
n/m MOMellleHHI M MOMeIleHHUI 1JIst NMPOrpaMMHOro odecrneyeHust
CaMOCTOATEIbHOIH padoThI
1 Jlexmu MeGenb ayTuTOpHAas C Office Professional 2003 Win32
KOJIMYECTBOM pabOYMX MECT B Russian CD-ROM
COOTBETCTBHUU C KOJIMUYECTBOM
CTYJICHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas

[Tepudepuiinoe ycTpoiicTBO




[IpakTrueckue 3aHATHS

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBo

IIepconasibHBIE KOMITBIOTEPHI 110
KOJINYECTBY OOYYaIOLINXCS

Office Professional 2003 Win32
Russian CD-ROM

Koncynbranum

Mebenb aymuTopHasi ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJMUYECTBOM
CTYJCHTOB

Pabouee mecto mpenogaBaTens

Hocka aynutopHas

He tpebyercs

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

HepCOHaHBHHe KOMIIBIOTCPHI I10
KOJIMYCCTBY 06yqa}om1/1xc;[

[Tonkmrouenue k cetn UHaTEpHET

Office Professional 2003 Win32
Russian CD-ROM

CaMocTosTeabpHas
paboTa CTyICHTOB

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZICHTOB

He tpebyercs
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