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PABOYAS ITIPOI'PAMMA MOIYJIA

Kon mopyas Moayab

1143762 WNudopmanoHHbIe TEXHOJIOTUU U MOJICIIUPOBAHUE

Exatepun0ypr



ITepeuyenn cBeenuii 0 padoyeii nporpaMmme MoayJist

YueTHLIE JaHHBIE

Oo0pa3oBaTtebHasi nporpaMmma
1. Xumus

Koa OI1
1.04.03.01/33.01

2. Xumus, GpU3NKa 1 MEXaHWKa MaTepHAIIOB
3. qDYHHaMeHTaHI)Haﬂ 58 HpI/IKJ'Ia}IHaSI XUMUA
4. XuMHUYECKOE MAaTepHAIOBEICHUE

2.04.03.02/33.01
3.04.05.01/33.01
4.04.03.02/33.02

HanpasJjieHue noaroroBKu
1. Xumus;

Koa HanpasJ/ieHusi 1 ypOBHSI NOATOTOBKH
1. 04.03.01;

2. Xumus, GU3KKa 1 MEXaHUKA MaTEPUATIOB; 2.04.03.02;
3. ®ynaameHTanbHas U TPUKIATHAS XUMHS 3.04.05.01
[IporpamMma Moy sl COCTaBJI€HA aBTOPAMHU:
Damvuansa Ums Yuenas
Ne n/m CTeneHb, y4eHoe JoaxHOCTH Hoapazaenenue
OTt4ecTBO
3BaHuUe
1 3yeB AHIpei JIOKTOP IIpodeccop (busnueckoit u
IOpreBuu XUMUYECKHUX HEOPTaHWYECKON XUMUHU
HayK, ipodeccop
2 Kucenes Esrennii KaHauaaT JloueHT buzmveckoit u
AnekcaHapoBrUY XUMUYECKHUX HEOPTraHWYECKON XUMHUHU
HaykK, 0e3
YYEHOTO 3BaHHS
CoraacoBaHo:

VYnpasieHue o0pa3oBaTeIbHbIX IPOrpaMm

E.C. Komapogsa




1. OBIIAA XAPAKTEPUCTHUKA MOYJISA UH¢popmMannoHHbIE TEXHOJIOTHH H MOJEJIMPOBAHHE

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

MOIIYJ'IL COCTOUT U3 ABYX HOUCHUILINH: «YuceHHbIe MECTOABI B XHUMHHU)» H «XuMuueckue 0a3bl
JaHHBIX). B paMKax MOAYJd IPOXOAUT HHTCHCHUBHOC O6y‘-ICHI/IC CTYACHTOB YHUCIICHHBIM MCTOJaM,
MAaTEMaTU4YCCKOMY MOJCIUPOBAHUIO, OCHOBAM IMPOrpaMMHPOBAHUA U CHCHHUAIM3UPOBAHHBIM 6azam
JaHHbIX B XHWMHH. Oco0o¢ BHMMaHUE YACTACTCA MPAKTUYCCKUM pa60TaM 0 HAIIMCAHUIO IIPOrpaMm C
HCIIOJIb30BAHHUECM YUCIICHHBIX MCTOJA0B UM CO3AAaHUIO CHICHHUAIIM3UPOBAHHBIX 0a3 AAaHHBIX IJI PCIICHUA

KOHKPCTHBIX XUMHUYCCKUX 3a1a4.

1.2. CTpykrypa u 00beM MOYJIA

Tabmuna 1
O0BbeM AUCUUITAH MOXYJIS
N‘_’ 1 BCEro MOayJisl B 3a4€THBIX
Hepeqem, AUCHUIIJINH MOlIyJISl B MMOCJIEA0BATECJIbHOCTH UX OCBOCHUSA

n/n eTHHUIAX
1 Xumunueckue 0a3nl JaHHBIX 2
2 YuciieHHbIE METOIBLI B XUMUH 3
HUTOI'O o monynto: 5

1.3.ITocsietoBaTeIbHOCTH OCBOEHHSI MOIYJIsSl B 00pa30BaTe/ILHOIl MporpaMmme

IIpepekBH3UTHLI MOAYJIsI I.

Martemartuka u nHpopmaTUKa

MOy IS

HOCTpeKBI/I3HTbI U KOPCKBU3UTLI

He npenycmorpensl

1.4. PacnipenejieHue KoOMIeTEeHUIMHA

o0y4eHHs1 (MHIMKATOPHI) 110 MOXYJIIO

nmo AUCHHUIUVIMHAM MOAYJidA, INVIAHUPYEMbIC Ppe3yJbTaTbl

0a3bl JaHHBIX

BBIOMPATh M UCTIOJIb30BAThH
CYILECTBYIOILIUE
UH(POPMAIMOHHO-
KOMMYHUKAI[HOHHbIE
TEXHOJIOTUH U
BBIUMCIIUTEIIbHBIE METO/IbI

JUISL pELIEHU 33724 B

Tabmumna 2
Ilepeyennb
Kox u HaumeHoBaHMe Ili1anupyemble pe3yJibTaThl 00yUeHUus
JTUCIUATLIINH
KOMIIeTeHIIUH (MHAUKATOPBI)
MOTYJIsl
1 2 3
XHUMHUYECKHE OIIK-4 - Cnocoben 3-1 - [IpencraBisiTh BO3MOKHOCTH

COBPEMEHHBIX HH()OPMAITMOHHO-
KOMMYHHKAIIUOHHBIX CPEJICTB U TEXHOJIOTUH
cbopa, mepenayu, 00pabOTKU U HAKOTLIICHUS
uH(popMaInu, co3ianus 6a3 NaHHBIX,
HCTONIE3YEMBIX B 001acTH TPO(HEeCCHOHATBEHOM
ACATCIIbHOCTHU




obmactu
npodeccrnoHaIbHOM
JeSITeTbHOCTH

(PynnamenTanbHasA U
NPHUKJIATHAS XUMHSA)

[1-1 - ImeTh onbIT cOOpa, aHAIH3A U
00paboTKH MHGPOPMAITUH PU PEUICHUH 3a/1a4
poecCHOHATLHOM IS TEIIBHOCTH C
HCIIOJIb30BAHUEM COBPEMEHHBIX
WH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHI 1 0a3 JaHHBIX

-1 - IleMOHCTpHpOBaTh aHAIUTUYECKUE U
CUCTEMHbIE YMEHHUSI, CHOCOOHOCTH K TIOUCKY
uH(popManuu

OIIK-4 - Criocoben
penIaTh 3a1a4n
npoQeCcCuoHAITBHON
JESATSIIEHOCTH C
HCIIOJIb30BaHUEM
nH(pOpMaIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTHI U C y4ETOM
OCHOBHBIX TPEOOBaHHIA
nH(pOpMaAITMOHHOM
0€301acHOCTH

(XumMuueckoe
MaTepuaJioBe/leHHe)

3-1 - ®opmynupoBaTh MPEACTABICHUS O POJIUA
COBpPEMEHHBIX HH(POPMAITHOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTUM JIJIs
pelieHus 3a1a4 npodeccuoHalbHOM
NEeSATeTLHOCTH

I1-1 - IIpennarate cnocoOsl cObopa, aHanu3a u
00paboTkK MHPOPMALIUY 110 POPUIIO
JESITebHOCTH C UCIIOJIb30BaHUEM
COBPEMEHHBIX MH(OPMAITHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI

-1 - IleMOHCTpHpOBaTh pa3BUTHE
KoMmereHui B oomactu IT

OIIK-4 - Cniocobex
pemIarts 3a/1a4n
npodeccHoHaIbHOM
JEATEILHOCTH C
UCTIOJIb30BaHUEM
MHPOPMAaIMOHHO-
KOMMYHUKAITTOHHBIX
TEXHOJIOTUH U C y4eTOM
OCHOBHBIX TPeOOBaHMIA
MHPOPMALIMOHHOMN
Oe3omacHOCTH

(Xumus)

3-1 - ®opmynupoBaTh NPEICTABICHUS O POJIU
COBpPEMEHHBIX NH(POPMAITMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHH TSI
pelieHus 3aaa4 npodeccuoHaibHOM
JeSITeNIbHOCTH

I1-1 - IIpennarate ciocoOsI cOopa, aHanMu3a u
00paboTKK MHPOPMALIUH 110 TTPOPUITIO
IESATEIBHOCTH C UCIIOIb30BaHUEM
COBPEMEHHBIX HH()OPMAITMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI

-1 - leMOHCTpHUpOBaTh pa3BUTHE
komrereHumii B oomactu [T

OIIK-4 - Criocoben
penIaTh 3a1a4n
poQeCCuoHANTBHON
JESTSIILHOCTH C
HCIIOJIb30BAHUEM
MH(pOPMaLIMOHHO-
KOMMYHHKAI[MOHHBIX
TEXHOJIOTHH U C y4ETOM
OCHOBHBIX TpeOOBaHMIA
nH(pOpMaAITMOHHOM
0€301acHOCTH

3-1 - ®opmynupoBaTh NPEACTABICHUS O POJIU
COBPEMEHHBIX HHPOPMAITHOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTUM IS
pelieHus 3a1a4 npodeccuoHalbHON
NEesATeTbHOCTH

I1-1 - IIpenmarats ciocoObl cOOpa, aHANN3a U
00paboTkK MHPOPMALIUY 110 POPUIIO
JESITebHOCTH C UCIIOJIb30BaHUEM
COBPEMEHHBIX MH(OPMAITMOHHO-
KOMMYHUKAI[HOHHBIX TEXHOJIOTHI




(Xumus, puzuka u
MeXaHMKAa MATepPHAJIOB)

JI-1 - JlemOoHCTpUpOBaTh pa3BUTHE
KoMIeTeHI Ui B oonactu IT

OIIK-5 - Cnocoben
UCTIOJIb30BATh
CYIIECTBYIOIIINE
POrpaMMHBIE TPOTYKTHI
1 uHGOpPMAIMOHHBIE 0a3bl
JAHHBIX JUTSl peILeHUs
3a71a4 npoQeccuoHaIbHON
JesTeIbHOCTH

(Xumnueckoe
MaTepHuaJioBeleHHe)

3-2 - CnenaTth 0030p BO3MOXKHOCTEH
HCIOJIb30BaHUsI HH(POPMAIMOHHBIX 0a3 B
podecCHOHATbHOM IeATeTbHOCTH

V-2 - OcymiecTBIsTh MOUCK U BBIOOD
HE00XOIUMBIX HH()OPMAIIMOHHBIX 0a3 TaHHBIX
IUIsL pelIeHnst TpoQecCHOHAIbHBIX 3a71a4

[1-2 - UMeTh onbIT penieHust 3aaa4y
poeCCHOHATLHOMN JIEATEIILHOCTH C
UCTIOJIb30BAHUEM COBPEMEHHBIX
nH(pOpPMAIMOHHBIX 0a3 JaHHBIX

JI-1 - JleMOHCTpUpPOBaTh pa3BUTHE
KoMIleTeHIui B obnactu IT

OIIK-5 - CnocoGen
UCTIOJIb30BaTh
CYIIECTBYOIINE
MIPOTPaMMHBIE MTPOAYKTHI
1 nH(OpMaIMOHHBIE 0a3bl
JAHHBIX JIJISl PEIICHHSI
3aja4 npodeccuoHalIbHOI
JeSTeIbHOCTH

(Xumus)

3-2 - Cnenath 0030p BO3MOXKHOCTEH
HCIIO0JIh30BaHUs HH(POPMAIIMOHHBIX 0a3 B
poheCCHOHATLHOMN JIEATEIIbHOCTH

V-2 - OcyuiecTBiIsATh MOUCK U BBIOOD
HE00XOIUMBIX MH()OPMAITMOHHBIX 0a3 TaHHBIX
IUISL peLIeHUs PO eCcCHOHAIBHBIX 3a7a4

[1-2 - IMeTh onbIT penieHus 3aaa4y
poeCCHOHATLHOMN IEATEIILHOCTH C
UCIIOJIb30BAHUEM COBPEMEHHBIX
MH(pOPMAIMOHHBIX 0a3 JaHHBIX

JI-1 - JleMOHCTpUpPOBaTh pa3BUTHE
KoMIIeTeHIUH B obnactu IT

OIIK-5 - CniocoGen
UCTIOJTb30BaTh
CYIIECTBYOIIINE
MPOTPaMMHBIE TPOAYKTHI
1 nH(OpMaIMOHHBIE 0a3bl
JAHHBIX JIJISI PEIICHHSI
3aja4 npodeccruoHaIbHON
JeSITeIbHOCTH

(Xumusi, puzuka u
MeXaHUKA MaTepuaJioB)

3-2 - CnenaTth 0030p BO3MOXKHOCTEH
WCIIOTh30BaHUsI HH(POPMAIIMOHHBIX 0a3 B
poeCCHOHAIILHOMN JIeATEIIbHOCTH

VY-2 - OcymecTBIsATh, TOUCK U BEIOOD
HE00XOIUMBIX MH()OPMAIIMOHHBIX 0a3 TaHHBIX
IUISL peLIeHns: TpoQeCcCHOHAIBHBIX 3a7a4

[1-2 - UmeThb onbIT penieHus 3aaa4y
npodeccnoHaNbHOM NeSTEIBHOCTH C
HCIOJIb30BAaHUEM COBPEMEHHBIX
MH(pOpPMAIMOHHBIX 0a3 JaHHBIX

-1 - JlemoHCTpUpOBaTh pa3BUTHE
KomrneTeHIuii B oomactu [T

[1K-2 - Cnocoben
MPOBOJIUTH MMATEHTHO-
nH(pOpMaIMOHHBIE
WCCIICZIOBAHMSI B
BBIOpaHHOM 00J1acTH

3-1 - [IpencraBiasiTh BO3MOKHOCTH
CYILIECTBYIOIINX MTOMCKOBBIX CUCTEM U
AJICKTPOHHBIX OMOJIUOTEK, UCTIOJIBb3YEMbIC TSI




XMMUU W/WITH CMEXKHBIX
HayK

(PyHpameHTAJIbLHAA U
NPUKJIATHAA XUMHUA)

IMOMCKAa XMMHYECKOM, B TOM YHCJIC HaTCHTHOM
uHpopMauu

V-1 - AHanu3upoBath U 000011aTh Pe3yIbTAThI
MH(POPMAIMOHHOTO/TIATEHTHOTO TTOMCKA 10
TEMAaTHKE ITPOCKTa B BEIOpAHHOM 00J1acTH
XMMHUU W/WITH CMEKHBIX HayK

I1-1 - UmeTb onbIT paboThl C MOUCKOBBIMU
CUCTEMaMH, DJICKTPOHHBIMU OHOIHOTEKAMU,
0a3zamMu JaHHBIX 10 XUMHU U CMEKHBIM
obacTsam

IIK-3 - Crnocoben
OKa3bIBaTh
WHPOPMAIMOHHY IO
MOJIICPIKKY
CITCIIMATCTaM,
OCYIIECTBIISIOIIUM
HAy4YHO-
HCCIIEIOBATCIbLCKUE
paboThI

(Xumunyeckoe
MaTepHuaoBeleHue)

3-1 - Onucate cymecTByoIIKe 0a3bl JaHHBIX
10 XUMHUH U CMEKHBIM 00JIaCTSIM, B TOM YHCIIE
Ha aHTJIMACKOM SI3BIKE

3-2 - YKa3aTb IOMCKOBBIE CUCTEMBI U
AJIEKTPOHHBIE OMOIMOTEKH, UCTIONB3yEeMbIE IS
MOWCKA HAYYHON XUMHUYECKOW HHPOPMALIUU

V-1 - IIpoBOANTH IEPBUYHBIN MOUCK
nH(pOpMaIIUU 1O 3a/IaHHOM TeMaTUKe ¢
WCIOJIb30BaHUEM JAHHBIX [0 XUMUU U
CMEXHBIM 00JIacTsIM, B TOM YHCIIE Ha
AQHTTIUICKOM SI3bIKE

V-2 - Ananu3upoBaTh HH(OPMAIIHIO,
MOJIyYE€HHYIO U3 IIOUCKOBBIX CUCTEM U
ANEKTPOHHBIX OUOJIMOTEK, UCTIONb3YEMbIX JUISI
MOKMCKa HAYYHON XUMHUYECKON MHpOopMauu

I1-1 - UmeTh onbIT paboThI ¢ Oa3aMu JaHHBIX
10 XUMHUH U CMEKHBIM 00JIaCTSIM, B TOM YHCIIE
Ha aHTJIMACKOM SI3BIKE

I1-2 - leMOHCTpHPOBATH HABBIKU BBHITIOJHEHUS
IMOMCKOBBIX 3aIPOCOB B 3JICKTPOHHBIX
OMOIMOTEKAX, IOUCKOBBIX CHCTEMAX

[IK-3 - Crocoben
OKa3bIBaTh
UHPOPMAIIMOHHYIO
MOJIEPKKY
CIICLIMAJICTaM,
OCYIIECTBIISIOIIUM
HAy4YHO-
HCCIIEI0BATCIIbLCKUE
paboThI

(Xumus)

3-1 - Onucats cymecTByroIIre 0a3bl JaHHBIX
10 XUMHUH U CMEKHBIM 00JIaCTSIM, B TOM YHCIIE
Ha aHTJIMHCKOM SI3BIKE

3-2 - YKa3aTb IOMCKOBBIE CUCTEMBI U
AJIEKTPOHHBIE OMOIMOTEKHU, UCTIOIb3yEMBIE IS
[IOKMCKAa HAYYHON XUMHUYECKON MHpOopMauu

V-1 - IIpoBoaAWTH NEPBUYUHBIN MOUCK
uH(pOpMaIIUU 1O 3a/IaHHOM TeMaTUKe ¢
MCIOJIb30BaHUEM JAHHBIX [0 XUMUU U
CMEXHBIM 00JIacTsIM, B TOM YHCIIE Ha
AHTJIMMCKOM SI3bIKE




V-2 - Ananu3upoBaTh HH(OPMAIIHIO,
MIOJIyYEHHYIO U3 IIOUCKOBBIX CUCTEM U
AJIEKTPOHHBIX OMOIMOTEK, NCTIOIB3YEMBIX IS
MOKCKA HAYYHON XUMHUYECKOW HHPOPMALIUU

I1-1 - UmeTh onbIT paboThI ¢ Oa3aMu JaHHBIX
10 XUMHH M CMEXHBIM 00J1aCTsIM, B TOM YKCJIE
Ha aHTJIHHCKOM SI3BIKE

I1-2 - JleMOHCTpUpPOBATh HABBIKU BBIMOJIHEHUS
ITIOMCKOBBIX 3aIIPOCOB B 3JIEKTPOHHBIX
OMOIMOTEKAX, IOUCKOBBIX CHCTEMAX

IIK-3 - Crnocoben
OKa3bIBaTh
WHPOPMAIMOHHY IO
MOJIICPIKKY
CITCIIMATCTaM,
OCYIIECTBIISIOIIUM
HAy4YHO-
HCCIIEIOBATCIbLCKUE
paboThI

(Xumus, pusuka u
MEXaHNKA MAaTepHaJjoB)

3-1 - Onucate cymecTByoIIKe 0a3bl JaHHBIX
10 XUMHUH U CMEKHBIM 00JIaCTSIM, B TOM YHCIIE
Ha aHTJIMACKOM SI3BIKE

3-2 - YKa3aTb IOMCKOBBIE CUCTEMBI U
AJIEKTPOHHBIE OMOIMOTEKH, UCTIONB3yEeMbIE IS
MOWCKA HAYYHON XUMHUYECKOW HHPOPMALIUU

V-1 - IIpoBOANTH IEPBUYHBIN MOUCK
nH(pOpMaIIUU 1O 3a/IaHHOM TeMaTUKe ¢
WCIOJIb30BaHUEM JAHHBIX [0 XUMUU U
CMEXHBIM 00JIacTsIM, B TOM YHCIIE Ha
AQHTTIUICKOM SI3bIKE

V-2 - Ananu3upoBaTh HH(OPMAIIHIO,
MOJIyYE€HHYIO U3 IIOUCKOBBIX CUCTEM U
ANEKTPOHHBIX OUOJIMOTEK, UCTIONb3YEMbIX JUISI
MOKMCKa HAYYHON XUMHUYECKON MHpOopMauu

I1-1 - UmeTh onbIT paboThI ¢ Oa3aMu JaHHBIX
10 XUMHUH U CMEKHBIM 00JIaCTSIM, B TOM YHCIIE
Ha aHTJIMACKOM SI3BIKE

I1-2 - leMOHCTpHPOBATH HABBIKU BBHITIOJHEHUS
IMOMCKOBBIX 3aIPOCOB B 3JICKTPOHHBIX
OnOIMOTEKaX, TOUCKOBBIX CUCTEMAaX

[IK-6 - Criocoben
OKa3bIBaTh
UHPOPMAIIMOHHYIO
MOJIEPKKY
CIICLIMAJICTaM,
OCYIIECTBIISIOIIUM
HAy4YHO-KOHCTPYKTOPCKHUE
paboThl 1
TEXHOJOTHYECKHE
HCIIBITAHUS

(Xumunueckoe
MaTepHAaJIOBeeHHE)

3-1 - ChopmymupoBaTh IPUHITUTIBI
KJ1accupUKaIuKu 1 0COOCHHOCTH 0a3 JaHHBIX
TEXHOJIOTHYECKON MHPOpMAITIH

3-2 - YKa3aTb IOMCKOBBIE CUCTEMBI U
AJIEKTPOHHBIE OMOIMOTEKHU, UCTIOIb3yEMBIE IS
MOUCKA TEXHOJIOTHYECKOW HHPOPMALIUU

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

V-2 - AHanu3upoBaTh TEXHOJIOTHYECKYIO
UH(POPMALINIO, TIOTYYSHHYIO U3 MOMCKOBBIX
CHCTEM H AJIEKTPOHHBIX OUOJIHOTEK




[1-1 - UImeTh onbIT paboThI ¢ 6a3aMu JaHHBIX
TEXHOJIOTHYECKON MHPOpMAITUU

[1-2 - JleMOHCTpUpOBATh HABBIKH BHIIOJIHEHUS
MOUCKOBBIX 3aIPOCOB TEXHOJIOTUIECKON
nH(pOpMaIKU B AJIEKTPOHHBIX OMOINOTEKAX,
MOUCKOBBIX CHCTEMAaxX

I1K-6 - Ciocoben
OKa3bIBaTh
MHPOPMALMOHHYIO
MOJIICPIKKY
CTIEIHAIACTAM,
OCYTIECTBIISIOLIAM
HAY4YHO-KOHCTPYKTOPCKHE
paboTHI U
TEXHOJIOTUIECKUE
UCTIBITAHUS

(Xumus)

3-1 - ChopmynupoBaTh MPUHIIUAIIEI
KJaccu(UKauu 1 0COOEHHOCTH 0a3 JaHHBIX
TEXHOJIOTMYECKON NHPOpMauu

3-2 - YKa3aTh IOMCKOBEIE CUCTEMEI U
AJICKTPOHHBIC OMOJIMOTEKH, UCTIONB3YEMBIC JIJIS
MMOMCKA TEXHOJIOTMYECKON HHPOPMAITIHI

V-1 - [IpoBOAUTH MOUCK TEXHOJIOTHUYECKOMN
nHpopManuu B mpodeccHoHaNbHBIX 0a3ax
JaHHBIX (B T.4., IATEHTHBIX)

V-2 - AHanu3upoBaTh TEXHOJIOTHYECKYIO
MH(OPMAIIHIO, TTOJYYSHHYIO U3 TTIOMCKOBBIX
CUCTEM U DJICKTPOHHBIX OMOIHOTEK

[1-1 - ImeTh onbIT paboThI ¢ 6a3amMu JaHHBIX
TEXHOJIOTUYECKON MHPOpMAIUU

I1-2 - /IleMOHCTpHpPOBATh HaBBIKU BBIMIOJHEHUS
MTOMCKOBBIX 3aIPOCOB TEXHOJIOTHYECKON
nH(pOpMaIU B AJIEKTPOHHBIX OMOINOTEKAX,
MTOMCKOBBIX CHCTEMaX

I1K-6 - Cniocoben
OKa3bIBaTh
MH(POPMALMOHHYIO
MOJIICPIKKY
CTICLIUAIACTAM,
OCYIIECTBIISIOLIIM
HAY4YHO-KOHCTPYKTOPCKHE
paboTHI
TEXHOJIOTUIECKUE
UCTIBITAHUS

(Xumus, pusuka u
MeXaHMKAa MaTePUAaJIOB)

3-1 - ChopmyarpoBaTh NPUHIIHUITBI
KJaccupuKauu U 0cOOeHHOCTH 0a3 JaHHBIX
TEXHOJIOTHUECKO nH(pOopMauu

3-2 - YKa3aTh IOMCKOBBIE CUCTEMBI U
AJIEKTPOHHBIE OMOJIMOTEKH, UCTIONH3YEMBIC JJIS
MOKCKa TEXHOJOTHYECKOW NH(pOpMaLun

V-1 - [IpoBOAUTB MOUCK TEXHOJIOTUUYECKOMN
uHpopManuu B npodeccuoHanbHbIX 0a3ax
JAHHBIX (B T.4., TATEHTHBIX)

V-2 - AHanu3upoBaTh TEXHOJOTHYECKYIO
nH(pOpPMaILIKIO, MOJYYEHHYIO U3 TOUCKOBBIX
CHCTEM U DJICKTPOHHBIX OMOIHOTEK

I1-1 - UmeTh onbIT paboThI ¢ 6a3aMu JaHHBIX
TEXHOJIOTUYECKON HHPOpMAIUU

[1-2 - JleMOHCTpUPOBATh HABBIKU BBIMOJTHEHUS
MTOMCKOBBIX 3aIPOCOB TEXHOJIOTUUYECKON
nH(pOpMaLIUU B JJIEKTPOHHBIX OMOINOTEKAX,
MTOMCKOBBIX CHCTEMAaX




YucieHHble
METOJIbI B XUMHUH

OIIK-4 - Criocoben
BBIOMPATH M UCIIOJIB30BATD
CYUIECTBYIOIINE
MH(POPMAIIMOHHO-
KOMMYHUKAI[HOHHBIE
TEXHOJIOTUH U
BBIUUCIIUTEIILHBIE METO/IBI
IUTSL pEIIeHUS 3a/1a4 B
obnactu
npo¢eCCHOHATBHON
IEATeNbHOCTH

(PynaameHTaIbHAA U
NPUKJIATHAS XUMHUS)

3-1 - IlpencraBisaTh BO3MOKHOCTH
COBPEMEHHBIX HH()OPMAITHOHHO-
KOMMYHHUKAI[HOHHBIX CPEJICTB U TEXHOJIOTHA
cbopa, epenadn, 00pabOTKH U HAKOTUICHUS
nH(popmanuu, co3nanus 6a3 JaHHBIX,
HCIOJIb3YEMBIX B 001acTH PO(heCcCHOHATBLHOM
JeSITeTbHOCTH

V-1 - BeiOupate 1 UCHOJIB30BATh COBPEMEHHBIE
IT-Texnomoruu u 6a3bl JaHHBIX MPH cOope,
aHanu3e, 00paboTKe U MpeACTaBICHUN
uHGpOpMAaLKU 7S peIIeHUs 3a/1a4
poeCCUOHATIBHOM 1eATEIbHOCTH

[1-1 - UmeTsb ombIT cOOpa, aHamm3a u
00paboTku nHGOPMAITUU TIPH PEIICHUH 3a]1a4
po¢eCCHOHANTBHON EATETLHOCTH C
HCIOJIb30BAHUEM COBPEMEHHBIX
MH(OPMaLIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHIl 1 6a3 JaHHBIX

-1 - JIeMOHCTpUpPOBaTh AHATUTUYECKUE U
CHCTEMHBIE YMEHHsI, CHOCOOHOCTh K TIOUCKY
uHpopMauu

OIIK-4 - Criocoben
pelaTh 3a1a4n
npo¢eCcCHOHATBHON
JESITeIbHOCTH C
UCTIOJIb30BaHUEM
nH(pOpMaIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTUH U C YYETOM
OCHOBHBIX TpeOOBaHMIA
MH(POPMALIMOHHOM
6e30macHOCTH

(Xumuueckoe
MaTepHuaoBeleHue)

3-1 - ®opmynupoBaTh NPEICTABICHUS O POJIU
COBPEMEHHBIX HHPOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTUN JJIs
pelieHus 3aa4 npodeccuoHalIbHOM
NEeATEIbHOCTH

VY-1 - O6ocHOBBIBaTh BEIOOp COBpeMeHHBIX [T-
TEXHOJIOTH 7151 cOopa, aHanmm3a, 00paboTKH U
NpeCTaBIeHU HHPOPMALIUH 110 TPOPUITIO
JeSITeTbHOCTH

I1-1 - [Ipepmarate criocoObI cOopa, aHAIU3a U
00paboTku nHGOPMAITUHU TI0 TPOPHUITIO
JESITeIbHOCTH C MCIIOJIb30BaHHEM
COBPEMEHHBIX HH()OPMAITMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA

I1-2 - IMeTh OnbIT UCIIOJIB30BAHUS
MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX
TEXHOJIOTUI C y4€TOM OCHOBHBIX TPEOOBAaHUI
MHPOPMAIIMOHHOH 0€301MacHOCTH

-1 - IleMOHCTpHpOBaTh pa3BUTHE
KomriereHumii B oomactu IT

OIIK-4 - Criocoben
pelaTh 3a1a4n
npodeccrnoHaIbHOM
JESITEIBHOCTH C

3-1 - ®opmynupoBaTh NPEACTABICHUS O POJIUA
COBpPEMEHHBIX NHPOPMAITMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTUM TS




HCII0JIb30BAaHNUEM
MHPOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH U C YYETOM
OCHOBHBIX TpeOOBaHM
MH(OPMaLIMOHHON
0e30nacHOCTH

(Xumus)

pelieHus 3a1a4 npodeccCHOHaTbHON
JCSITEIIBHOCTH

V-1 - O6ocHOBBIBaTH BHIOOP COBpeMEHHBIX [T-
TEXHOJIOTHH JJ1s cOopa, aHanu3a, 00pabOTKH 1
npeAcTaBiIeHUS HHGOPMAITUU TI0 TPOPUITIO
JeSITeTbHOCTH

I1-1 - IIpennarate cnocoOsl cOopa, aHanMu3a u
00paboTKH MHPOPMAITUH 110 TIPODUITIO
JEATEIBbHOCTH C UCIIOIb30BAHUEM
COBPEMEHHBIX HH()OPMAITHOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI

[1-2 - UmeTh ONBIT UCTIOJIBb30BaHUS
WH(POPMAIIMOHHO-KOMMYHHUKAITUOHHBIX
TEXHOJIOTHH C y4ETOM OCHOBHBIX TPEOOBaHHI
nH(pOpMaMOHHOMN 6€30MacHOCTH

JI-1 - JleMoHCTpUpOBaTh pa3BUTHE
KoMIeTeHIui B obmactu [T

OIIK-4 - Cniocoben
pemIarts 3a1a4n
npodeccHoHaIbHOM
JEATEIILHOCTH C
UCTOJIb30BaHUEM
MHPOPMAIIMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTUH U C y4eTOM
OCHOBHBIX TPeOOBaHMIA
MH(POPMALMOHHOM
Oe3omacHoOCTH

(Xumus, ¢puszuka u
MeXaHMKA MaTepPHaJIOB)

3-1 - ®opmynupoBaTh NPEACTABICHUS O POJIU
COBpPEMEHHBIX HHPOPMAITUOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHH TSI
pelieHus 3aaau npodeccuoHaibHOM
NEeSATEIbHOCTH

VY-1 - O6ocHOBBIBaTh BEIOOp COBpeMeHHBIX [T-
TEXHOJIOTUH JUIst cOOpa, aHaimm3a, 00paboTKH 1
NpeCTaBICHUS HHPOPMALIUH TI0 TIPO(HITIO
JeSITeTbHOCTH

I1-1 - I[Ipepmarate criocoObI cOopa, aHAIU3a U
00paboTKu HHGOPMAITUHU IO TPOPHUITIO
JESITeIbHOCTH C UCTIOTB30BAHUEM
COBpPEMEHHBIX HHPOPMAIITMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHI

I1-2 - IMeTh onbIT UCTIOJIB30BAHUS
MH(OPMaLMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI C y4eTOM OCHOBHBIX TPEOOBaHUMI
nH(pOpPMaLIMOHHON 6E€30MMaCHOCTH

-1 - leMOHCTpHUpOBaTh pa3BUTHE
KoMIeTeHIui B obnactu [T

OIIK-5 - Cnocoben
HCII0JIb30BATh
CYLLIECTBYIOIIINE
MIPOrpaMMHBIE MPOTYKTHI
1 UHGOpMaIMOHHbIE 0a3bl
JAHHBIX JUJIsl pEILCHMSI

3-1 - CpaBHUBATh BO3MOKHOCTH Pa3IUYHbIX
COBPEMEHHBIX IPOTPAMMHBIX CPEJICTB JIJIs
cOopa, nepenayu, 0OpabOTKH ¥ HAKOTUICHHS
uH(popManuu
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3as1a4 npodeccuoHaIbHON
JCSITECIIBHOCTH

(Xumuyeckoe
MaTepHaJIOBe/ICHUE)

V-1 - OcymiecTBasTh BEIOOP a/1eKBaTHOTO
MIPOTPAMMHOTO 00eCTICUeHUS P PEeILICHUH
3a/1a4 1Mo MPOPUITIO IEeATETHHOCTH

I1-1 - ITpegnarats myTH pemieHus 3aaad 1o
MpOdUITIO ACSITENFHOCTH, UCTIOIB3YS
aJIeKBaTHOE MPOrpaMMHOE OOecrieueHue

JI-1 - JleMOHCTpUpPOBaTh pa3BUTHE
KoMIeTeHIMi B obsactu [T

OIIK-5 - Cnocoben
UCTIOJTb30BaTh
CYIIECTBYOIIINE
MIPOTPaMMHBIE TPOAYKTHI
1 nH(OpMaIMOHHBIE 0a3bl
JAHHBIX JIJISl PEIICHHSI
3aja4 npodeccuoHaIbHOM
JeSITeIbHOCTH

(Xumus)

3-1 - CpaBHHBATh BO3MOXXHOCTH PA3JIMUYHBIX
COBPEMEHHBIX MPOTPAMMHBIX CPEJIICTB TSI
cOopa, nepenayu, o0OpadOTKH ¥ HAKOTUICHHS
nHpopmarun

V-1 - Ocy1iecTBasTh BEIOOP a/1IeKBaTHOTO
MIPOTPaAMMHOTO 00eCTIeUeHUs IPH PEeIICHUH
3aJ1a4 1Mo MPOPUITIO IEeATETHHOCTH

I1-1 - ITpegnarate myTH pemieHus 3aaad 1o
MpOdUITIO ASSITENFHOCTH, UCTIONB3YS
aJIeKBaTHOE MIPOrpaMMHOE 0OecrieueHue

JI-1 - JleMOHCTpUpPOBaTh pa3BUTHE
KomrneTeHI it B o0nactu IT

OIIK-5 - Cnocoben
UCTIOJTb30BaTh
CYIIECTBYOIIINE
MPOTPaMMHBIE TPOAYKTHI
1 nH(OpMaIMOHHBIE 0a3bl
JTAHHBIX JIJISI PEIICHHUSI
3a7a4 NpoQecCUuOHATbHOMN
JeSITeNIbHOCTH

(Xumus, puzuka u
MeXaHUKA MaTepuaJioB)

3-1 - CpaBHHBATh BO3MOXHOCTH PA3IMUYHBIX
COBPEMEHHBIX POTPAMMHBIX CPEICTB IS
cOopa, nepenayu, o0OpabOTKH ¥ HAKOTUICHHS
uHpopmaruu

V-1 - Ocy1iecTBasTh BEIOOP a/1IeKBaTHOTO
MIPOTPaAaMMHOTO 00eCTIeUeHUs P PeIICHUH
3aJ1a4 1Mo MPOPUITIO IeATETHHOCTH

I1-1 - ITpepnarate myTH pemieHus 3aaad 1o
MpOdUITIO ASSITENTFHOCTH, UCTIOIb3YS
aJIeKBaTHOE MPOrpaMMHOE oOecrieueHue

-1 - JlemoHCTpUpOBaTh pa3BUTHE
KomreTeHI it B oonactu IT

[IK-2 - Criocoben
BBIOMPATh M UCTIOJIH30BATh
TEXHUYECKHUE CPEJICTBA U
METOJbI CIIBITAHUH 1
pereHus
HCCIEI0BATEIbCKHUX 3a1a4
XHUMHYCSCKOHN
HAIMPaBIEHHOCTH,
IMOCTABJIEHHBIX
CIIELIUAJINCTOM OoJiee
BBICOKOU KBalU(DUKAIIMH

3-1 - ChopmynupoBaTh TEOPETUUECKHE
HNPUHIUIBI U OMUCATh TEXHUYECKOE
UCIIOJIHEHUE METOJIOB UCCIIEIOBAHUS,
HEOOXOUMBIX JUIsl PELICHUs Hay4YHO-
HCCIIeI0BATENILCKUX MaTEPHAIOBETYECKUX
3aja4

V-1 - BeiOupathb sKCIIepUMEHTATBHBIC METO/TBI
¥ TEXHUYECKUE cpeacTBa (M3 Habopa
MMEIOIINXCA) JUIsl peLIeHUsI KOHKPETHOU
HAaYYHO-UCCIEN0BATEIbCKON
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(XumMuueckoe
MaTepuaJioBe/leHHe)

MaTepHaIOBETYECKOH 3a/1a41 B BEIOpaHHON
obmactu mpoecCnoHALHOM eI TEeTbHOCTH

[1-1 - ITpuMeHATh SKCIEPUMEHTAIBHBIE
METObI U TEXHUYECKHE CpecTBa (13 Habopa
UMEIOLIUXCA) AJIS PEeLIeHUs] KOHKPETHOM
HAy4YHO-HCCIIeI0BATEIbCKON
MaTepHUaJIoBeIYECKOM 3a/1a4il B BBIOPAHHOMN
obnactu mpodeccroHaNbHOM e TeTbHOCTH

[1K-2 - Criocoben
BBIOMpATh U UCIIOJIb30BATH
TEXHUYECKHUE CPEIICTBA U
METO/IbI UCIIBITAHUI ISt
pelIeHus
HCCIIEIOBATENBCKHUX 3a1a4
XHUMHYSCKOHN
HaIpaBJIEHHOCTH,
IMOCTABJIEHHBIX
CHenraInCcToOM 0oliee
BBICOKOH KBaJM(pUKAIIUN

(Xumus)

3-1 - [lepeuncanTh dKCIEpUMEHTAIIbHBIE
METOIBI M OTIMCATh UX TEXHHUYECKOE
WCTIOJTHEHUE JUTS PeIICHUS KOHKPETHOU
HAayYHO-HCCIIEI0BATEIILCKOM 3a/1auu

V-1 - BoiOupath SKCIepIMEHTAIbHBIE METOIbI
U TEXHUYECKHUE CpecTBa (M3 Habopa
MMEIOIINXCS) AT peIIeHUs] KOHKPETHOM
Hay4YHO-HMCCIIeI0BaTENbCKON 3a1a4H B
BbIOpaHHOM 001acTH nMpodeccuoHaNbHOM
JesTeTbHOCTH

[1-1 - [IpuMeHATH dKCIEPUMEHTAIbHBIE
METObI U TEXHUYECKHE CpencTBa (13 Habopa
MUMETOIINXCS) ISl pEIIeHUS] KOHKPETHOM
HAy4YHO-HCCJIeI0BAaTEIbCKON 3a/1a4H B
BBIOpaHHOM 00J1acTH PO eCcCHOHATHHOM
NeSITeIbHOCTH

I1K-2 - Crocoben
BBIOMpATH M UCIIOJIb30BATh
TEXHUYECKHUE CPEJICTBA U
METOIBI UCIIBITAHUH IS
pelIeHus
HCCIIEIOBATENBCKHUX 3a1a4
XUMHYECKON
HAIPaBIICHHOCTH,
IIOCTABJIEHHBIX
CIIELIMAIINCTOM Ooee
BBICOKOH KBaJIM(pUKAIIUN

(Xumus, pusuka u
MeXaHMKAa MAaTePUAaJIOB)

3-1 - ChopmynupoBaTh TEOPETUICCKHE
MIPUHIUIIBI ¥ ONKUCATh TEXHUYECKOE
HCIIOJIHEHUE METO/0B UCCIIEJOBaHMs,
HEOOXOIUMBIX JIJISl PEIICHUS HAYIHO-
HCCIIEIOBATENIbCKUX MaTEPUaIOBETIECKUX
3a1a4y

V-1 - BeiOupath 3KCriepuMEHTATbHBIE METO/IbI
U TEXHUYECKHue cpeAcTBa (u3 Habopa
UMEIOILIUXCA) AJIS PEeLIeHUs] KOHKPETHON
HAyYHO-HCCIIEeI0BATEIbCKON
MaTepHUaIoBeIYECKOM 3a/1auil B BBIOPAHHOMN
obnactu mpodeccuoHaNbHOM eATeTbHOCTH

[1-1 - IlpuMeHsATh 3KCIEpUMEHTAIbHbIE
METOBI 1 TEXHUYECKHE CpeCcTBa (M3 Habopa
MMEIOIINXCSA) JUTsl pelIeHUsI KOHKPETHOU
HAay4YHO-UCCIEN0BATEIbCKON
MaTepuaIoBeIUEeCKOM 3a/1a4i B BHIOpaHHOM
obnactu mpoecCHOHATEHON ACSTEIHHOCTH

1.5. ®opma o0yueHus

O6yquI/Ie 0 JUCHUIIIIMHAM MOAYJISL MOKET OCYIIECCTBIIATHCS B OYHOM (bopMax.
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PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
Xumuyeckue 0a3bl JaHHBIX

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
yuyeHoe 3BaHue
1 Kucenes Erennii KaHIUaaT JloueHT Kadenpa
AnexcaHapoBUY XUMHUYECKHX HayK, busnueckoi
0e3 y4eHoro XUMUHU
3BaHUS

PexomMengoBaHo y‘lGﬁHO-MeTOHI/I‘leCKHM COBE€TOM MHCTHTYTA EcTecTBeHHBIX HAayK U MaTEMAaTUuKu

ITporoxkon Ne 6 or 15.10.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Kucenes EBrennii Ajlekcanaposuy, J[oueHT, pU3M4eCKOi U HEOPraHUYeCKOM XUMHHU

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
pazaeia, HCHATITMHBL Copepxanue

TeMBbI

OneMeHThI Teopuu 0a3 JaHHBIX, OCHOBHBIC TIOHSATHUS U
ornpeencHus: H(HOPMAIMOHHAS CHCTeMa, OaHK JaHHBIX, 0a3a
nansbix (b1), cucrema ympasienust 6azamu qanabeix (CYBJ).
OcHOBHBIE THUIIBI JaHHBIX B B/l: TEKCTOBBIN, YHCIIOBOM,
Jorudeckuit, mara/Bpems, oo0bekT OLE, rumepcchiika.
Kiraccuduxarmuu b/ m CYB/] o triry xpanumoit nHGpopMaIim:
JIOKYMEHTaJIbHbIC, (hakTorpaduuecKkue, MyJIbTUMEAUUHBIC; 110
(hyHKIIMOHAIBHOMY Ha3HAYCHUIO: OTICPAI[MOHHBIC U CIIPABOYHO-
WHPOPMAaMOHHBIE (IIEKTPOHHBIC KaTaJIOru OMOIMOTEK); Mo cdepe
BO3MOXKHOTO MPUMECHEHHUS: YHHUBEPCATLHBIC U
CHEIMATN3NPOBAHHBIC; TI0 CTEIICHU JOCTYITHOCTH: OOIIEOCTYITHEIC
ba3pl JaHHBIX X CTPYKTYpa, | U C OrpaHUYEHHBIM (YIPABISEMBIM) JOCTYIIOM; IO CITIOCOOY

1 CUCTEMEI yIpaBleHus 0a3aMu | TOCTYyTa K JaHHBIM: C JJOKAJLHBIM U YJAJIEHHBIM (CETEBBIM)
JTAHHBIX JOCTYTIOM; TI0 TEXHOJIOTHN 00pabOTKN JaHHBIX:
LIEHTPAJIM30BaHHbIC U PACIIPE/ICIICHHBIC 10 CTEIICHU
CTPYKTYPUPOBAHHOCTH MH(OPMAIIUU: HECTPYKTYPUPOBAHHBIC,
YaCTHYHO CTPYKTYPHUPOBAHHBIE M CTPYKTYPUPOBAHHBIC; TI0 YHCITY
IIOJIL30BAaTEJICH: OJTHOIOJIL30BATEIILCKHUE U
MHOTOTIOJIh30BaTEIBCKUE; 10 MOJIEIN JTaHHBIX
(ctpykrypupoBannbie bJ]): nepapxuueckue, ceTeBbie,
PENAIIOHHEIE, TOCTPENAINOHHbIE, 00BEKTHO-OPHEHTUPOBAHHBIE,
mHOTOMepHBIe. Pensimonnsie bJ] u CYB/1: npunoxenue,
CYILIHOCTh, aTPHOYT, CBA3b, IEPBUYHBIN KJIFOY, BHEIIIHUHN KITFOY,
HOpMaJIn3anus AaHHbIX. OCOOCHHOCTH CO3/IaHuUs U YIPABICHHUS
0a3aMy JaHHBIX IO XMMUH.




HNubopMmamoHHbIe pecypehl
HAyYHOW U HAYYHO-
TEXHUYECKOW WH(POPMAITIH T10
XUMUH B ceTi HTEepHeT

3onansHas oubmmotexa YpdY (http:/lib.urfu.ru), ocHoBHBIC
CEpPBUCHI: BUPTyallbHAsI CLIPABOYHAS CITYK0a, 3aKa3 IMTepaTypbl U3
3JIEKTPOHHOTO KaTajora, IOCTYI K 3JIEKTPOHHO-ONOIHOTEIHBIM
cucremaM ObC «YHuBepcuterckast oudnuorexa» IbC Jlans,
AIICKTPOHHBIN HAYYHBIH apXUB; HHPOPMALMOHHBIN TTOHCK:
AIIEKTPOHHBIE KaTaJOTH U PeCypChl o0 XUMHU: Springer (
http://link.springer.com), Oxford University Press
(www.oxfordjournals.org), ProQuest (http://search.proquest.com),
Wiley Online Library (http://onlinelibrary.wiley.com), American
Chemical Society (http://pubs.acs.org), Royal Society of Chemistry
(www.rsc.org/Publishing), skypHasbl 2JIEKTPOXUMHYECKOTO
obmiectsa (http://ecsdl.org). UnhopMamoHHbBIC CUCTEMBI:
http://elibrary.ru, www.sciencedirect.com, www.scopus.com,
http://apps.webofknowledge.com, BUHUTU, EBSCO Discovery
Service:

[IpencraBnenue xumuueckoit nHpopmanuu B bJI: SMILES,
SMIRK, InChi, snemeHTH XeMOHH(OPMATUKY.

OTkpsIThIE peecTphl 06a3 ganHbIX PocnaTenta www . fips.ru,
www.google.com/patents. [lateHTHbIil mouck. [Touck u ananus
MATEHTHBIX JOKYMEHTOB 110 Pa3IMYHbIM KPUTEPUSIM B CUCTEME
https://worldwide.espacenet.com/ PaboTa ¢ pa3nnaapiMu
nHGOPMALMOHHO-aHATUTHYECKUMH PECYPCaMU I10 MOIIHICKE
VHUBEPCHUTETA B YIAICHHOM pexkume: http://ezproxy.urfu.ru.

Br10op 1 aHanmM3 HanboJIee MEePCIeKTUBHBIX M BOCTPEOOBAHHBIX
HAYYHBIX HAIIPABJICHUH B 00IACTH XUMHUU, MaTePHATIOBEICHUS U
CMEXHBIX AUCIHIUIMHAX (WWW.SCopus.com,
http://apps.webofknowledge.com,) U IepCHIEKTUBBI peaTHU3aI[iK B
npomeinuieanoctu (https://worldwide.espacenet.com ).

Criennanu3upoBaHHbIC 0a3bl
JAaHHBIX 11O XUMHWHU U CMECXKHBIM
JYCLUIIIMHAM

On-line B/ mo xumun: www.reaxys.com, http://scifinder.cas.org:
(akTonornyeckas MH(GOpMaIKs 10 CBONCTBAM, CUHTE3Y, PEAKLIUIM
C yKa3zaHueM OmOmmorpadyuecKux CChIJIOK Ha HAYIHBIC CTAThU U
NaTEeHTHI, BO3MOXXHOCTD Tpe/ICKa3aHusl IyTeH CHHTE3a HOBOTO
COCAMHEHHS U er0 OMOJIOTHYECKOH aKTUBHOCTH, CTPYKTYPHI,
aHaJM3 JaHHBIX C TOMOIBIO BCTPOCHHBIX (QYHKIMHA U
nporpaMMHBIX cpeacts; 0a3el NIST (HarmonanbHOTO HHCTUTYTA
CTaHIAPTOB M TexHooruu): http://srdata.nist.gov o
peHTreHoBckoi oroanekTponHoi Mukpockonuu (NIST X-ray
Photoelectron Spectroscopy Database) u http://www.lasurface.com,
o repmoniapaM (NIST ITS-90 Thermocouple Database). ba3sr o
SAMP-cniektpockonuu, POA u pU3HKO-XUMHYECKHM CBOHCTBaM
OpPTaHMYECKHX M HEOPTaHWUYECKUX COCMHEHMH. ba3pl JaHHBIX
NIST no xumun http://webbook.nist.gov, TepMHUUECKIE€ KOHCTAHTHI
BertecTB http://www.chem.msu.ru/cgi-
bin/tkv.plshow=welcome.html/welcome.html, BJ] mo
HOMEHKJIaType OpraHudeCcKUX COeANHEHUN
http://www.chem.qmul.ac.uk/iupac, criennaaTn3upoBaHHBINA
MH(OPMAITMOHHBIA Pecypc OpraHnYecKOd XUMUN
http://www.organicworldwide.net, pocCHiiCKHiI XUMHKO-
aHaJMTHYeCKuid opTan http://www.anchem.ru, BJ] no
HEOpraHMYeCKHM BEIIECTBaM M MaTepHuajoBeaeHuto http://iric.imet-




db.ru. OTKpEITEIC 0a3bI TAHHBIX MO CTPYKTYPE OPraHUICCKUX H
Heopranmdeckux Bemects http://www.crystallography.net

1.3. HaHpaBHCHI/Ie, BH/JIbI BOCIIUTATEIIHLHOM ACATCIIbBHOCTU U UCIIOJIb3YCMbIC TCXHOJIOTHHU

Tabnuna 1.2
Hanpasnenu Bu
alpaBJICHUC . a . TexHonorus PesvIILTATEL
BOCIIUTATEIILHON | BOCHHMTATENBHOH | porooren oo KoMIeTeHmms 6}’
NeITeILHOCTH eITeIFHOCTH NEeATENBHOCTH 00y4CHUA
[TK-3 - Cniocoben 3-1 - Onucatp
TexuHonorus
IeJICHaIIPaBICHHA OKa3bIBaTh CYLIECTBYIOILINE
¢dbopmupoBaHus
g pabora ¢ UHPOPMALMOHHYIO | 06a3bl JaHHBIX 110
dopmMmupoBaHue . YBEPEHHOCTH U
uH(popManuen MOJIIEPIKKY XUMHH U CMEXHBIM
MH(OPMALIMOHHO TOTOBHOCTH K
. TUTST . | cmenuanucram, 001acTsM, B TOM
1 KyJIbTYpHI B CaMOCTOSITENIbHOU
UCTIOJIb30BaHUS B . OCYILECTBIISIIOLINM | YHCJIE HA
CeTH UHTEPHET YCTIEUTHON .
MPAKTHYECKHUX HAYy4YHO- AHTJIMHACKOM SI3BIKE
npodeccuoHabH
HEJISX . UCCIIEI0OBATEIIbCKHIE
Ol IeATebHOCTH
paboTsl

1.4. IIporpaMMa AUCHMIIIIMHBI PEATIM3YETCS Ha TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
Xumuyeckue 0a3pl JaHHBIX

DJIeKTPOHHBbIE pecypchbl (U31aHMs)

1. CocHOBHKOB, , I'. K.; CpenctBa pa3zpabotku pensiuoHHbIX 0a3 naHHbIXx B CYB/] Access 2010 : yueGHOe
nocobue.; MOCKOBCKMI  TEXHHYECKWH YHUBEpPCUTET CBA3M U uHpopmatuku, Mocksa; 2017;
http://www.iprbookshop.ru/92481.html (QnexkTpoHHOE H31aHUE)

2. bop3yHoBa, , T. JI.; ba3sl mnanHBIX ocBoeHHE paboThl B MS Access 2007 : anekTpoHHOE ocobue.; ByzoBckoe
obpazoBanue, Capatos; 2014; http://www.iprbookshop.ru/20700.html (DnekrponHOe H3HaHKE)

3. BeikoBa, B. B.; MckyccTBo co3nmanus 6a3pl manHbix B Microsoft Office Access 2007 : yueOHOe mmocoOue.;
Cubupckuit benepanbHBIIT YHUBEPCUTET (CoY), KpacHosipck; 2011;
https://biblioclub.ru/index.php?page=book&id=229161 (DnekTpoHHOE H3TaHHE)

IleuaTHBIE M3TaHUS

1. CoseroB, b. f.; ba3bl naHHBIX: TeOopUsS W MpakTUKa : y4eO. /Ui CTYACHTOB BY30B, OOYyYaroIIMXCS IO
HarnpaBieHusM "MHpopmaTuka u Berunci. Texauka" u "MHpopM. cuctemsr".; Beicmias mkona, Mocksa; 2005
(21 2K3.)

2. CoseroB , b. S. ; ba3bl qaHHBIX: TeOpUs U MpaKTHKa : y4yeO. JUIs CTYAEHTOB BYy30B, O0yYaromUXcs IO
HanpasieHusM "NHdopmaruka u Beruucit. Texuuka" u "Uugopm. cuctemst".; FOpaiit, Mocksa; 2012 (26 3k3.)

3. Cogetos, b. f1.; ba3sl nanneix. Teopus u nmpakTuka : yaeOHHUK A7 By30B.; Bricias mkona, Mocksa; 2005
(62 2K3.)

IIpodeccnonanbubie 6236l JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

http://lib.urfu.ru



http://ezproxy.urfu.ru
https://biblioclub.ru
https://www.iprbookshop.ru
https://www.elibrary.ru
https://www.scopus.com
https://www.webofscience.com
https://materials.springer.com/
https://www.sciencedirect.com
http://www.chem.msu.ru/rus/library
https://www.reaxys.com
http://scifinder.cas.org

https://www1.fips.ru

Marepnansl pis aun ¢ OB3

Becoy xontent OBC mpencrasieH B Buje (ailioB crenuanbHOro (opmara Jisi BOCIPOU3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIOJIB30BaHNUEM SKPAaHHOM JTYTIbI

Y HACTPOMKOM KOHTPACTHOCTH.

ba3bl JAaHHbIX, I/IH(l)OpMaI[I/IOHHO-CI[paBO‘IHBIe N NMMOUCKOBbIC CHCTEMBbI

https://webbook.nist.gov
http://iric.imet-db.ru

http://www.crystallography.net

https://worldwide.espacenet.com

https://www.google.com

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XumMuueckue 0a3nl JAHHBbIX

Caenennst 00 OCHAIICHHOCTH JHCHUILUINHBI CIEUATH3HPOBAHHBIM H J1a00pPaTOPHBIM
00opyroBaHHeM H IPOrPAaMMHBIM o0ecre4YeHneM

Tabnuma 3.1
Ne Buabl 3anaTmii OcHaIEHHOCTH CNEeNHAJTbHBIX IlepeyeHb JMLEH3UOHHOTO
n/m TOMellleHHi U MoMeIleHui 1JIst NMPOTrPaMMHOro0 odecreyeHUust
CaMOCTOATEIbHOM padoThI
1 [TpakTudeckue 3ausaTust | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabO4MX MECT B RUS OLP NL Acdmc




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

PaGouee mecto npemnonaBarens
Jocka aynuropHas

HepCOHaHBHHe KOMIIBXOTCPHI I10
KOJIMYCCTBY 06yqa}omnxc;1

[Tonkmrouenue k cetu MaTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Jlexmun MebGenb ayauTopHasi ¢ Office 365 EDUA3 ShrdSvr ALNG
KOJIMYECTBOM pabOYHMX MECT B SubsVL MVL PerUsr B Faculty EES
zzOTEE:SBHH © KOJMHCCTBOM Microsoft Windows 8.1 Pro 64-bit

A RUS OLP NL Acdme
Pabouee mecTo npenoaaBarens
Jocka aynutopHas
[Tonkmouenue k cetu MaTEpHET
Koncynprammm MeGenb aytuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit

KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecTo npemnonaBarens
Jocka aynuropHas

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYarOIIMXCs

[Tonkmrouenue k cetu MHTEpHET

RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Texymuii KOHTPOJIb U
IIPOMEXYTOYHAs
aTTecTanus

Mebens ayauTopHast ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIESCTBOM
CTYZICHTOB

Pabouee mecto mpemnonaBarens
Jocka aynuropHas

HepCOHaHBHHC KOMIIBIOTCPHI I10
KOJIMYCCTBY 06yanOH_[I/IXC5I

IToagxmrouenue x ceru HTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CamMocTosTeabpHas
paboTa CTyICHTOB

Mebenb ayauTopHasi ¢
KOJIMYECTBOM PabOUnX MECT B
COOTBETCTBHUH C KOJITUIECTBOM
CTY/ICHTOB

IIepconasibHBIE KOMITBIOTEPHI 110
KOJINYECTBY 0OYYaIOLINXCS

[Tonkntouenue k cetnu UHaTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES







PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
YuciieHHbIE METOABI B XUMHHU

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
yuyeHoe 3BaHue
1 3yeB Aupapeii FOpreBud TIOKTOP IIpodeccop Kadenpa
XUMHUYECKHX HayK, ¢buznveckoi
npodeccop XUMHU

PeKOMeHZIOBaHO y‘lCﬁHO-MeTOJII/[‘leCKI/IM COBE€TOM MHCTHUTYTA EcTtecTBeHHBIX HAayK U MaTEMaTUuKu

ITporoxkon Ne 6 or 15.10.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e 3yeB Anapeii FOpseBuu, [Ipodeccop, pusnueckoii U HeOpraHuYecKO 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
pazaeia, HCHATITMHBL Copepxanue
TeMbI
AnroputMm. briok cxema nporpamMmel. Pa3znn4nbie TOAX0IbI K
L1 OCHOBBI IPOrPaMMHPOBAHUs. | IPOrPAMMHUPOBAHMIO. SI3BIKH HU3KOTO U BHICOKOTO YPOBHSI.
OCHOBHBIE TTIOHATHUS WnTepnperanys v TpaHCIsIUKSA TEKCTa porpaMMel. Paszauna
MEK/Ty UCXOIHBIM TEKCTOM U UCTIOTHIEMBIM MOJIYJIEM.
[IporpamMmmupoBanue Ha OcHoBHBIE BO3MOXHOCTH Maple. Beipaskenus u GpyHKImu.
)1 npouenypHoM s3bike (Maple). | CUMBOJIBHBIE M UHCIIEHHBIE BHIUNCIIEHH. Perienne ypaBHeHHH U
Cpena KOMIBIOTEPHOM nocTpoeHue rpagukoB. BexropHas anredpa.
MaTtematuku Maple
[IpaBuna Beraucnaenuii. TUNbI CTPYKTYp AaHHBIX. OYHKIHA U
BeIpakeHUe Vcroap30BaHne CTaHAAPTHBIX MaTEMaTHIECKIX
¢ynkumii. [IpucBoenune, BBOA M BEIBOJ 3HAYCHUH, OpraHU3aIUH
IIUKJIOB M pa3BeTBIeHNi. [Iporeypbl n GpyHKINH, NX OpraHU3aIHs
HporpammupoBanue Ha Y UCTIONB30BaHKE B porpamMmax. GopManbHble U (PaKTHIECKHE
2.2. nporeypHoM siskike (Maple). napameTpsl. [lapameTpri-3HaueHus U MapaMeTphl-TiepeMeHHbIE.
Hporpammupoanue B Maple. | Jokanpubie u ro6ansubie nepemMeHHbie. Opranuzarus
B3aMMOJICHCTBUS IPOrPaMMBbl C BHEUTHUMH (paiiiaMu TaHHBIX.
CrannaprHsle (aiinbl BBOAa M BEIBOAA HHPOPMALHIH.
Pemenne cucteMbl THHEHHBIX anreOpandeckux ypaBHEHUH
MeTtonoM ['aycca. Beruncienne cOOCTBEHHBIX 3HAUYCHUH U
3.1. ncnennble METOABL. Pewenne | ooGerpenmbx BeKTOPOB CHMMETPUUHOI MATPHIIBL ¢ TOMOLIBIO
ypaBHCHIH. npeoGpasoBanuii moao6us. Meron Slko6u. Pemenue Henuneitnoro
are0pandecKoro ypaBHEHUs] METOAOM JISJICHHS OTPE3Ka MOTO0JIaM.
Y CcI0BUSI IPUMEHHUMOCTH METO/Ia M CKOPOCTH CXOAMMOCTH K




permeHuto. Permenre HEMMHEHHOTO alreOpandecKoro ypaBHEHUS
MeToJIoM HproToHa U METOZI0M XOpA. Y CIIOBUSI IPUMEHHUMOCTH U
cxoaumocTh. CkopocTh cxoaumoctu. O0o0IIeHne MeToa
HbroToHa Ha ciydail CUCTEMBI HEJTMHEWHBIX YPABHEHUH.

[Tonck MuHIMYMa (QYHKITUH OHOM epeMeHHO. MeTo b
30JI0TOTO CEYEHHS ¥ KBAAPATHIHOW WHTEPIOSAIINN. MUHIMH3AIIHS
(hyHKIIH HECKOJIBKHX TIEpEMEHHBIX: METO/]T IPSMOTO MOMCKa XyKa
- JlxuBca, MmeTo cKopeifmiero cirycka, Mmeton Hetotona. Obiee
Uucnennsle MeToabl. Penienne | mpencraBieHre 0 METOJaxX CONMpPsHKEHHBIX HANpaBIeHUH U

3aJ1a4 MUHUMH3ALHH. NepeMeHHON MeTpUKH. YacTHBIN ciyyail MUHUMU3AIUN CyMMBI
KBagpaToB: MeTox ['aycca - Hetorona. O6paboTka qaHHBIX
MeTo/IoM HauMeHbInux kBaaparoB (MHK). Jluneitasit MHK.
CraTucTuyeckue XapakKTepUCTHKH OIICHOK apaMeTPOB MOIEITH.
Henuneiinpiiit MHK.

3.2

Maremarudeckast MOZAEIb. IMIUPHUECKUE, (PEHOMEHOIOTHYECKHE
u netanbHble Monenu. [lapametpsl Mozaenu. [Ipsimast u obpaTHas
3amagu. OCOOEHHOCTH YHUCICHHOTO (KOMITHIOTEPHOTO)
MOJICJIMPOBAHUS. BHUIIBI ¥ 11N MaTeMaTnieckoro MoJIeIMPOBAHNSI.
4.1. Marematiaeckoe MogenupoBanue Kak crocob mpoBepku rumores. O6paboTka
MOZEIMPOBAHUE B XUMHH JAHHBIX SKCIIEPUMEHTA KaK pelieHne oOpaTHoOM 3a1aun
MAaTe€MaTU4Y€CKOT0 MOJACIMPOBAHMA. I/IMI/ITaHI/IOHHOC
MOJICJIMPOBaHKE (BEIYUCIUTEIbHBIN IKCTIEPUMEHT).

1.3. HanpaBneHHe, BUJBI BOCOUTATEIBHOM JEATEIBbHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTNH

Tabnuma 1.2
Hanpasnenue Bun TeXHOMOLHs
BOCIIUTATENBHON | BOCHUTATCIBHOU | pooiroren oo KOMITeTeHIIHS Pesynprarsl
JIEATEIIbHOCTH JEATEIIbHOCTH JeATENBHOCTH 00y4eHus
I1K-2 - Criocoben V-1 - Beibupath
BBIOUpATH U SKCIEPUMEHTAIIbH
HCIIOJIb30BaTh bI€ METOJIbI U
TEXHUYECKUE TEXHUYECKHE
Texnonorus CpeICTBa M METOABI | CpelCcTBa (U3
(dbopMupOBaHUS WCIIBITAaHUM AJ1s Habopa
yueOHO- YBEPEHHOCTH U pereHus UMEIOIIMNXCS) JUIst
IIpodeccuonansx MECTCAOBATEIRCK | o roBHOCTH K HCCJIEAOBATEIIbCKUX | PEIICHUS
0€ BOCIIUTaHUE @, HaymHo- CaMOCTOATENIBHOM | 3a7ja4 XUMHUYECKOU KOHKPETHOU
HCCJIEIOBATEIBCK .
YCHEITHOM HaIPaBJIEHHOCTH, Hay4HO-
e npoeCCUOHANBH | MOCTABJICHHBIX HCCIIEIOBATENBCKO
Ol EATENIBHOCTH | CHELUAIMCTOM i 3a71a4u B
0oJiee BBICOKOM BBIOpaHHOM
KBaJT(PUKAINN obacTu
npoeCCHOHATIBLHO
H IesITeTbHOCTH




1.4. TIporpaMma MUCHIMILTAHBI peaTu3yeTcs Ha TocyapcTBEHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
YucieHHble MeTOAbI B XUMUH

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. Kocromapos, , . Il.; IIporpaMmMmupoBanne ¥ 4YHUCIECHHBIE METOIBI : yueOHOe mocodue.; MOCKOBCKUi
rOCYJapCTBEHHBIH YHUBEPCUTET WMEHHU M.B. JlomoHoCOBa, Mockaa; 2001;
http://www.iprbookshop.ru/13108.html (QnexTpoHHOe U3nanue)

2. Koctromapog, [I. I1.; BBogHbie neKinu 1o YUCICHHBIM METOaM : yuebHoe nocodue.; Jloroc, Mocksa; 2006;
https://biblioclub.ru/index.php?page=book&id=89794 (DnekTponHoe n3nanue)

3. Kamrkun, H. H., Camapckuii, A. A.; UYucnennsie wmeronsl; Hayka, Mocksa; 1978;

https://biblioclub.ru/index.php?page=book&id=456957 (OnekTpoHHOE H3AaHUE)

ITeyaTHbIEe H3TaHUSA

1. T'aprman, T. H., Knymun, J{. B.; OcHOBBI KOMITBIOTEPHOTO MOAEIHPOBAHHS XUMHKO-TEXHOJIOTHYECKUX
MPOIIECCOB : yuel. mocoOue Ui CTYICHTOB BY30B, 00YYaIOMIMXCs MO crenuanbHOCTH "OCHOB. MPOIIECCHI XUM.
np-B ¥ XUM. KubepHetuka'".; AkagemkHura, Mocksa; 2006 (18 3k3.)

2. Kocromapos, . I1., ®aBopckwuii, A. I1.; BBogHBIC JTEKIIUHN 110 YHUCICHHBIM METOAAM : y4eld. mocodue st
CTyJEHTOB BY30B.; Jloroc, Mocksa; 2004 (22 3xk3.)

3. Kamutkun, H. H., Camapckuii, A. A.; UuciienHbie MeTOIBI : Yueb. mocodue i By30B.; Hayka, Mocksa;
1978 (21 k3.)

4. Kamutkun, H. H., Camapckuii, A. A.; UncnenHbie MeTob! : [yaeOHOE Tocooue st By3oB].; Hayka, MockBa;
1978 (10 k3.)

5. Kupees, B. 1.; Uncnennsie MeToIbl B IpUMeEpax M 3afadax : yued. mocolue /uid BTy30B.; Briciias mikorna,
Mocksa; 2004 (19 »x3.)

6. Kupees, B. 1.; Uncnennble MeToIbI B IpUMepax M 3afadax : yued. mocolue /uid BTy30B.; Beiciias mikorna,
Mocksa; 2006 (27 3k3.)

7. Pamukos, B. U., Pomans, A. C.; UuciaeHHbIe METOBI perieHus GU3NIECKUX 3a1a4 : yueO. mocodue.; JlaHs,
CIIb. ; Mocksa ; Kpacnonap; 2005 (16 5k3.)

8. baxsanos, H. C., CanoBunuuii, B. A.; UucneHnsle METOJBI B 3a7a4ax M yNpakHEHUsAX; Beicmas mikona,
Mocksa; 2000 (44 »x3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
American Chemical Society
eLibrary
OOO Hayunas snexkTpoHHas OubauoTexa
Elsevier
ScienceDirect Freedom Collection
Scopus
SpringerLink

Springer Nature



Web of Science Core Collection

Web of Science

Matrepnansl pis aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiioB crenuanbHOro (opmarta It BOCHPOM3BEICHUS

CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM ISl IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

ba3bl JaAHHbIX, mul)opMaunonﬂo-cnpanoqﬂme H IMOUCKOBbIC CUCTEMbI

Ivtantermo, TepMuuyeckrie KOHCTAHTBI BEILIECTB

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJIMHBI

YucaeHHbIE METOAbI B XUMHH

CBe)IeHI/Iﬂ 00 OCHAINCHHOCTHU JUCHHUIIMHBI CICUATUIUPOBAHHBIM U .]'IaﬁopaTOpHLIM
060py}101;aHneM U NpOorpaMMHbIM od0ecneyeHHEM

Tabnwuma 3.1
Ne BHZII)I 3aHATHH OCHaI[IeHHOCTb ClieIMaJIbHbIX Hepeqem, JHUIHECH3UOHHOI'0
n/n NMOMELIeHHMIT 1 IOMelleHn i UIs NMPOrpaMMHOro o0ecrne4eHns
CaAMOCTOATEIbHOI PadoThI

1 Jlexmmm Mebenb ayauTopHasi ¢ OriginPro
KOJIMYECTBOM pabOYHMX MECT B ) ) .
COOTBeTCTBHHpC COIICCTEOM Microsoft Windows 8.1 Pro 64-bit

RUS OLP NL Acdmc
CTYJICHTOB
PaGotee MECTO MPEoaBaTens: Office 365 EDUAS ShrdSvr ALNG
P SubsVL MVL PerUsr B Faculty EES
OCKa ayJIUTOpHAas

A YAUTOP Maple 11
[Tonkmrouenue k cetu MaTEpHET

2 [TpakTuueckue 3ansatust | Mebenb ayaAuTOpHas ¢ OriginPro
KOJIMYECTBOM PabOUMUX MECT B ) ) )
COOTBGTCTBHHI; COIIECTEOM Microsoft Windows 8.1 Pro 64-bit

RUS OLP NL Acdmc
CTYJICHTOB
PaGotee MeCTo MpertoaBaTess Office 365 EDUAS ShrdSvr ALNG
P SubsVL MVL PerUsr B Faculty EES
OCKa ayJIUTOpHAas

A YAITOP Maple 11
[TepcoHanbHBIE KOMITBIOTEPHI 11O
KOJIMYECTBY O0YyYarOIIMXCS
[Tonkmrouenue k cetu MHTEpHET

3 Koncynpranun Pabouee mecto npenonaBarens OriginPro
[Tepconanbubie KoMnbOTEPHI MO | Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBY 00YYaIOLINXCS RUS OLP NL Acdme
[Toaxnrouenue x cern HTEpHET




Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Maple 11

Texymuit KOHTPOJIb U

Mebenb ayauTopHasi ¢

OriginPro

0
oSO o Widows .1 P64
! RUS OLP NL Acdme
CTYJICHTOB
PaGotee MeCTO MPertoaBaTess Office 365 EDUAS ShrdSvr ALNG
P SubsVL MVL PerUsr B Faculty EES
IT
epCOHAIbHBIE KOMIIBIOTEPHI IO Maple 11
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